AZORBAYCAN T
TEXNOLOGIYA ¥ e
UNIVERSITETI ‘

“BESINCI SONAYE INQILABINA
DOGRU - UNIVERSITETLORIN ROLU,
CAGIRISLAR VO IMKANLAR”

Umummilli Lider Heyder 8liyevin anadan
olmasinin 103 illiyina hasr olunmus
Beynalxalq EImi-Praktik Konfransin materiallari

IV HISS®

5-6 May 2026




AZORBAYCAN RESPUBLIKASI ELM VO TOHSIL NAZIRLIiYi

Azarbaycan Texnologiya Universiteti

BESINCi SONAYE iNQILABINA
DOGRU - UNIVERSITETLORIN ROLU,
CAGIRISLAR V8 IMKANLAR

Beynalxalg EImi-Praktik Konfransin

MATERIALLARI

IV HISS®

BOLMS. METALLURGIYA MUHONDISLIYi

BOLM®S. 89TRAF MUHIT, TOHLUK®SIZLIK V@ DAYANIQLI
INKISAF

GONCO - 2026



AZBORBAYCAN RESPUBLIKASI ELM VO TOHSIL NAZIRLIYi
AZBRBAYCAN TEXNOLOGIYA UNIVERSITETI

Umummilli Lider Heyder dliyevin anadan olmasinin 103 illiyine hasr olunmus
“Besinci sanaye ingilabina dogru — universitetlarin rolu, ¢aginiglar va imkanlar”
movzusunda Beynalxalq EImi-Praktik Konfransin

Sahmar Hasanov
Rauf Bagirov
Roévsen Oliyev
Matlab Sliyev
Coesarat Sabanov
Qalibe Memmadova
Sevda Qurbanova
Eldaniz Bayramov
ilIham 8lizads

Arzu ©sgerov
Ulviyye Memmadova
Samo Salayev
Xudayar Memmadov
Roévsan Haciyev
Mehman ismayilov
Fazil Karimov

Sakir Sliyev

©had Nabiyev
Maentiq Ceferov

Adila Hasanova
Gulnar Rzayeva
Gulnare ©sadova
ilahe Qurbanova
Nilgin Memmadova
Nigar Orucova
Mehriban Aslanova
Zamina Novruzova
Matanst Mustafayeva
Ramida Xalilova
Nurlan Suvarov
Tural Slekbarov

TOSKILAT KOMITSSI

Sedr: Yasar Omerov
Sadr muavini: Sahil Homidov

Uzvlar

Fizuli Memmadov
Natiq Cavadov
Sakit Verdiyev
Elsad Memmadov
Yusif Humbatov
Sahin Quliyev

Tofiq Mirzayev
Nigar ©miraslanova
Fuad Yusifov
Hamlet Kasamanli
Roévsan Qasimov
Aysel Mammadli
Cahangir Haciyev
imas Haciyev
Comil Saferov
Olemdar Slbandov
Xayale Memmadova
Nofel Haclyev
Mobil Qarayev

Redaksiya Heyati

Hicran Ramazanova
Leyla Rzayeva
Zeynab Qocayeva
Konul Allahverdiyeva
Tamasa Oliyeva
Nilufar Orucova
Zeynab Hasanzads
Xatire Sultan
Gunay Cafarli
Turana Mammadova
Leyla Karimova
Sakina Hiuseynova



XARICI TOSKILAT KOMITasI
Uzvlar

1. Eduard Yakubov — Holon Texnologiya Institutunun prezidenti, professor (israil)

2. Miroslaw Minkina — SiedIce Universitetinin rektoru, professor (Polsa)

3. Dan Cascaval — "Corc Asagi" lasi Texniki Universitetinin rektoru, professor (Ruminiya)
4. Czaba Gyuricza - Macaristan Kand Teserrufati ve Tabist Elmlari Universitetinin
rektoru, professor (Macaristan)

5. Salva Kinkadze — Kutaisi Dovlat Universitetinin rektoru, professor (Gurcustan)

6. Henrik te Heesen —Trier Tatbigi Elmler Universitetinin elmi isler Uzre prorektoru,
professor (Almaniya)

7. Irina Lungu — "Corc Asaci" iasi Texniki Universitetinin beynslixalq slagsler (izre
prorektoru, professor (Ruminiya)

8. Patrick Siegfried — Trier Tatbigi Elmler Universiteti (Almaniya)

9. Alina Danilovska — Vargsava Tabist Elmlari Universiteti (Polsa)

10. Saboxat Pulatova — Buxara Dévlst Texniki Universiteti (Ozbakistan)

11. Merab Datuasvili — Ak.Tsereteli adina Dovlat Universiteti (Glrcustan)

12. Vyacgeslav Boxonka — Xmelnitski Milli Universiteti (Ukrayna)

13. Teymuraz Babunasvili — Glrcustan Biznes Akademiyasi (Gurclstan)

14. Yelena Vankevig — Vitebski Doévlet Texnologiya Universitetinin elmi isler Uzro
prorektoru (Belarusiya)

15. Sergey Nemov — Sankt-Peterburq Dovlet Politexnik Universiteti (Rusiya Federasiyasi)
16. Natalya Novaselova — Rusiya Federasiyasi EIm va Ali Tahsil Nazirliyi Simali Qafgaz
Federal Universitetinin Petitor Institutu (Rusiya Federasiyasi)

17. Tatyana Musayeva — M.A.Bong-Bruevic adina Sankt-Peterburq Dovlet
Telekommunikasiya Universiteti (Rusiya Federasiyasi)

18. Umida Maksudova — Daskend Tekstil ve Yiingiil Senaye institutu (Ozbakistan)

19. igor Leusin — Nijni Novqorod Dévlet Texniki Universiteti (Rusiya Federasiyasi)

20. igor Mazur — Lipetck Dévlat Texniki Universiteti (Rusiya Federasiyasi)

21. Nika Sarifova — Rusiya Naqliyyat Universiteti (Rusiya Federasiyasi)

22. Malgorzata Gradzka-Dahlike — Bialistok Texnologiya Universiteti (Polsa)

23. Tugba Semerci Sevimli — Lund Universiteti (Iisveg); Eskisehir Osmangazi Universiteti
(Tarkiye)

24. Sema Akyil Erenturk — istanbul Texniki Universiteti (Turkiya)

25. Osman Erkmen — istanbul Okan Universiteti (Turkiya)

26. Quram Marxulia — Suxumi Dovlat Universiteti (Gurcustan)

27. Volkan Oner — Atatlirk Universiteti (Turkiya)

28. Marcin Bielski — Vargsava Ekologiya ve Menecment Universiteti (Polsa)

29. Federico Zurita Martinez — Qranada Universiteti (ispaniya)

30. Viktor Sajen — Vitebski Ddévlaet Texnologiya Universiteti (Belarusiya)

31. Svetlana Lapondina — Merkezi Elmi-Todgiqat Tikis Senayesi Institutu (Rusiya
Federasiyasi)

32. Keti Tsxakaya — Kutaisi Dovlet Universiteti (Gurcustan)

33. Olga Sults — Kosigin adina Rusiya Dovlet Univesiteti (Rusiya Federasiyasi)



34. irina Petrosova — Kasigin adina Rusiya Dévlet Universiteti (Rusiya Federasiyasi)

35. Nino Beraya — Thilisi Texniki Universiteti (Gurcustan)

36. indira Curinskaya — Almata Texnologiya Universiteti (Qazaxistan)

37. Bakhtynur Mukhitovha — Xalel Dosmuxamedov adina Atirau Dovlat Universiteti
(Qazaxistan)

38. Nino Dolidze — Kutaisi Dovlat Universiteti (Glrcustan)

39. Fatimat Sultanovnha Zumakulova — Kabardin-Balkar Dovlst Agrar Universiteti (Rusiya
Federasiyasi)

40. Anatoliy Kulakov — “Frant” Sehmdar Cemiyyati (Rusiya Federasiyasi)

41. Saopin Lin — Sianya Tsyuytszyana adina Tasviri Incesanat Muzeyi (Cin)

42. Hasan Isiq — Ankara Yildim Beyazit Universitesi (Turkiyo)

43. Sevilay Haciyakupoglu — Istanbul Texniki Universiteti (Trkiys)

44. Marina Frontasyeva — Dubna Birlosmis Nive Tadgiqatlari institutu (Rusiya
Federasiyasi)

45, Iftixor Kamolov — Qarsi Dévlst Universiteti (Ozbakistan)

46. Ozgur Demirkiran — Qabale Konserv Zavodunun direktoru

47. Révnaq Rzayev — Azarbaycan Dévlet igtisad Universiteti

48. Rovsen Xalilov — Baki Ddvlet Universiteti

49. Mammadali Nuriyev — Azarbaycan Dévlet Igtisad Universiteti

50. Ramile Bagirzads — Baki Muhandislik Universiteti

51. Tariyel Penahov — Azarbaycan Respublikasi Kand Tasarrufati Nazirliyi

52. Cafer Maharramov — Azarbaycan Respublikasi Kand Taserrifati Nazirliyi

53. Rasim Seidov — Azerbaycan Dévlat igtisad Universiteti

54. Mikayil Meharramov — Lankaran Doévlat Universiteti

55. Hesan Babayev — Molekulyar Biologiya ve Biotexnologiyalar institutu

56. Novruz Quliyev — Azarbaycan Milli EImler Akademiyasi

57. Vagqif Novruzov — Azarbaycan Milli EImler Akademiyasi

58. Hasil Fataliyev — Azarbaycan Dovlat Agrar Universiteti

59. Vugar Mikayilov — Azaerbaycan Dovlat Neft va Senaye Universiteti

KONFRANS MATERIALININ IV HiSS9SiNi TORTIB EDONLSR:
1. Mobil Qarayev
2. Adilea Hasanova
3. Gulnare 9sadova



Umummilli Lider Heydar dliyevin anadan olmasinin 103 illiyine hasr olunmus
“Besinci sanaye inqilabina dogru — universitetlarin rolu, ¢aginiglar ve imkanlar” mévzusunda
Beynalxalg Elmi-Praktik Konfrans

MUND®SRICAT — COOEPXAHUE — CONTENTS

(011 J=T PSP PUPRPRPPRRN 10
BOLM®. METALLURGIYA MUHONDISLIYI........cocoiviioiiiciccceceeeeee e 11
G.S.Mammadova, N.i.9miraslanova. Alunit filizinin emalinda enerjiys genast edsan yeni sulfit metodunun
L= T0 (o TTo TRV =T 0 1S (0T g 1114 =T o PSSP 11
A.Ripalevi, L.Sikharulidze. A proposed framework for investigating corrosion heterogeneity in welded
joints of ah36 steel under combined environmental and cyclic 10adiNg ..........ccooiiiiiiiiiiiiiiii e 12
M.H.Osmanl, R.H.Ismayilov, S.Z.Ismayilova, S.Z.Hamidov, M.T.Huseynova. Mononuclear copper(ii)
complex of middle pyrazine-modulated tripyridyldiamine ligand: synthesis, structure and properties............ 14
®.baxmaHoBa, C.MycradaeBa, C.FammpoB, ®.YbiparoB. CopOums unoHoB uuHKa (lI) npupogHbIM
COPBEHTOM HA OCHOBE KYKYPYSHOM KOUEPBIKKM ... .evveeiitieeeeiuiieeesauteeeessatseeessatseeesaatneeessabseeesssneeeesanneeeesnneeeeaans 15
S.Z.Ismayilova, L.Sh.Guliyeva, R.H.Ismayilov, M.T.Huseynova. New cu(il) complexes with unsymmetrical
pyrazine modulated tripridyldiamine ligand: synthesis, characterization and crystal structure ..................... 17
S.Q.8liyev, N.S.Hesanova, U.8.Abasova. Membranlar vasitssile C1-Cs gazlarinin ayriimasi texnologiyalar
=T [0 1 o - PRSPPIt 18
H.AnueBa, C.N'amupoB, ®.AnneBa, M.MamenoBa, lN.MamepnoB. PoTomeTpuyeckoe onpenerneHne NOHoOB
meam (11) Ha ocHOBE 4-rMAPOKCU-3-HUTPOdEHUI-(2,3,4-TPUrMOPOKCUMDEHNIT) ONA3EHA .....vvveeeiiieeeeriiieee e 20
F.Bahmenova, F.Bagisova, N.Abdullayev, S.Hemidov, F.Giraqov. Uziim tensyi oduncagi ssasli tebii
sorbentla pb(11) ionlarinin sOrbsiyasinIN taaQigi..........eueiiuuriiiiiiiii e 21
K.Agayev, T.9dilzade, O.Musazada, F.Xalilova, R.Abdullayev, S.Hamidov. Dimedon asasli
azobirlesmaenin, kompleks birlesmalarinin sintezi vo xassalorinin tadqiqi............cooveeiiieeiiiiiiieeiiee e 22
S.Hemidov, A.9hmadli, i.8liyev, M.Mammadova, F.Giraqov. Ag(l)-un yeni azobirloesmaler ile mahlulda
amala gatirdiyi kompleks birloagsmalarin spektral analizinin todgigi .. .......veeeiveeeeiiiiiie e 24
F.Bahmanova, S.Hamidov, F.Chiragov. Methodology for the preconcentration of Cu(il) 1ons using
o= = =T P PPPPPPNt 25
H.Hamidzada, K.Agayev, S.Hamidov, R.Mammadova, P.Mammadov. Xromotrop tursusu asasinda
azobirlagsmanin sintezi ve Fe(lll) kompleksinin spektrofotometrik tadgiqi .........ccooeveieiriiiiiiiiiieie s 26
T.9dilzadas, K.Agayev, S.Hamidov, F.Memmadova, F.Ciraqov. Salisil aldehidi esasinda sintez edilmis tzvi
reaktivin bazi metallarla kompleks birlogsmalarinin tadQigi..........uuverireieiiiiiiiiiiieiiieieeeeeeeeeeeeeeeeee e, 28
E.M.Cavadov, S.$.9hmadova. Materialslinasliqda materiallarin emali proseslerinds amayin muhafizasinin
sistemli taskili vo risklarin idara €diIMBSI ..........ooi i 30
A.l.Mammadov, N.9liyeva. Polimer gablasdirma materiallarinin hazirlanmasi  ve istehlakgi
(o Y0 E=T (=T oo [T 4T PO UPPPRPPPPPRRN 32
S.A.Tagiyeva. Metallarin kasilmasi prosesinin fiziki-mexaniki asaslari ve deformasiya mexanizmi............. 34
V.F.Qahramanov, M.H.Caferov. Cuxur tipli bzu bunkerinden partlayici soba komponentlarinin ¢ixisinda
NUMUNBIBIN MUBYYON EUIIMBSI ....evviiiiiiiiiiiiiiiiieeeeee ettt et e eeeeeeeaeeaeeesesssasesssesssasssssssssssssssssssnsssnnnnnnnnnnes 36
9.9lbandov, ®.Muradov, F.Hasanova. Sulfosalisil tursusu ile Fe(lll)-tn icmali suda fotometrik tayini........ 39
9.M.Hiiseynov. Kuravari grafiti gugunda modifikatorun migdarinin grafit diyin sixhdina ve mexaniki
D o] o o T L | TP PPPPT PP 40

S.Magsudova, F.Mamedova, G.Mugalova, F.Ciraqov, S.Gamidov. ®oToOMeTpuyeckoe u3yyYeHune
GUHaPHbIX U pasHoNMraHAaHbIX KOMMIEKCOB MonMbaeHa ¢ asopeareHTaMu B NMPUCYTCTBUM aHTUNMPUHA U 4-

AMUHOBHTUTIMPUHE ... s e s 42
J.l.Safarov, A.J.Safarli, A.Z.Meherremov. Hydrometallurgical-electrothermal route for alumina (Al,O3)
production from alunite: scientific and technological foundations .............cccceeiiiiiii i, 44
N.S.Sadigov, S.Z.Ismayilova, R.H.lsmayilov, S.Z.Hamidov, M.T.Huseynova, L.Sh.Guliyeva. Synthesis
and structure of the novel Ni (Il) complex with pyrazine and naphthyridine modulated ligand ....................... 46
S.B.Safarov, R.G.Guseinova, N.Sh.Soltanova, A.O.Zeynalova. Synthesis of Ni-W-S Mott-Schottky
electrocatalyst fOr Water SPIITLING ......c...eeeeiiii ettt e et e e e e e e s abbb e e e e e e e e e e s nnbbeeeaaaeeas a7
J.l.Safarov, A.J.Safarli, A.R.Najafli. Improving the service life of anode holder brackets in electrolysis cells
used in aluminium production: Metallurgical and 8CONOMIC ASPECLS .......coiviiiiiieeeiiiiie e 48
A.9hmadli, S.Hamidov, P.Mammadov, R.Abdullayev, F.Xalilova, F.Giragov. Gimusun(l) muxtalif ligandli
komplekslar saklinda spektrofotonetrik Usulla tadQigi .. .....vvveeiiiiiieiiiiie e 50
A.G.Murvad, I.A.Leonyuk. Technology for processing oil solutions using a new method ....................o...... 51
T.R.Osmanov, E.B.Mammadhiiseynli. Muasir polimer désema materiallarinin keyfiyyat ekspertizasi va
SEUKEUP-FUNKSIONAL TBNTIIT ..ottt e sttt e e s enbe e e e snat e e s snnaeee s 53
BOLM®. 9TRAF MUHIT, TOHLUKSSIZLIK VO DAYANIQLIINKISAF ...........cocoevieieeeeeeeeeeeee, 55
E.8.Mammadov, F.B.Quliyev, N.V.Nasirova, Z.§.Talibzada. Goygol Milli Parki ve etraf erazilords bitki
ortiytnin NDVI asasinda vegetasiya dayigkanliyinin tahlili...............ccooiiiiiiiiiii e 55

5



Umummilli Lider Heydar dliyevin anadan olmasinin 103 illiyine hasr olunmus
“Besinci sanaye inqilabina dogru — universitetlarin rolu, ¢aginiglar ve imkanlar” mévzusunda
Beynalxalg Elmi-Praktik Konfrans

A.Eftekhari, R.Khalilov. Synergistic integration of nanobubble technology in food safety, environmental

restoration, and healthcare: a perspective for the Fifth Industrial Revolution ............cccccccevee e, 57
S.Hajiyeva, T.Aliyeva, G.Bayramov, H.Hajiyeva. Analysis of heavy metal content in soil samples from
Tartar district USING AAS METNOA ... e e e e e e e e s st e e e e e e s s sannteraeereeeessanneneeees 58
M.T.lWWapudora, 3.M.NapxueBa, C.J1.NacaHoB, K.3.U6parumoB, 3.A.AcnaHoBa. MbpugHas yepenuua
13 NEPEPABOTAHHOM PEBMHOBOM KPOLLIKM ... .veeeeeetieeessuteeeesssteeeessutaeeesssteeaesasteeesssnteeesssssseesssnseeessasseeesssnsenessnsees 60
[.A.lLla6aHoB, T.A.XonuHa. OxpaHseMble npupoaHblie Tepputopun AsepbanaxkaHa u Ux BKnag B passutune
BEITEHOM DKOHOMUK. ....ceeeeeeesaettieeeeeaeessaauatteeeeeaeeesaaaeebeeeeaeeeeaanssteeeeaaeeesaanbebeeeeeaeeesamnbsbeeeeeaesesannbsseeeaaeeseannnnnneeeas 62
0.A.MaxmynoB. WceneposaHus 3arasoBaHHOCTY BO34yxa NMPOM3BOACTBEHHbIX uexax
XJOMKOOUNCTUTENMBHOMN MPOMBILLITEHHOCTM ..cciiieeeiiitiieeieeeeeesaittteeeeaaeessasteteeeaaaeeesanntsaeeeeeaesesannbsseeeeaeeseannnneseeens 65
E..Macidov. EMI-KBPM materialinin Azarbaycanin goalecek su anbarlari layihalerinda tatbiq
(LS 6T 1= )Y =] o T TP P PP PP PUPPPPP 68
Z.Smanova, F.Tojiyeva, K.Donieva, N.Atakulova, U.Akhmadjonov, N.Davronova, T.Aliyeva.
Development of a new method for the determination and separation of selenium ions ............cccccveeveeerinns 70
G.Y.Mehdiyeva. Ganca-Daskasan igtisadi rayonunda mesa ekosisteminda bas veran dayisikliklarin tehlili 72
G.A.Sadiqova. Yasil texnologiyalar ssasinda aqgrar-qida istehsalinin ssmaraliliyinin artirilmasi.................. 74
A.A.Haciyeva, M.H.Hasanova, N.9.Abbaszada. Beynalxalq taskilatlarin qlobal erzaq tehlikasizliyina
L€= ][ R TSP PPPPR R TPPPP 76
N.V.Nasirova, Z.§.Talibzada. Yagdinti anomaliyalarinin kosmik texnologiyalar esasinda monitoringi .......... 78
3.X.Be3upoBa. Baanmocasb Mexay 3KoNnorn4eckon 6€30MacHOCTBI0 U YCTOMUMUBBIM ..........vvveeeeeeeeeinnvnnnne 80
N.S.Haseanova, U.8.Abasova. islenmis gazma mahlullarinin karbohidrogen asasl todqidfi ......................... 82
E.Arifzade. Natural zeolite from the Aydag deposit, Azerbaijan: mineralogical characterisation and water
LT L o a1l o] (0] o =Tt SRR 84
M.Giilaliyev, i.8liyeva. Beynalxalq dasimalarin dekarbonizasiya giindsliyi: tranzit élkslerin “yasil liderlik”
L0 C=Y 0 T - 1 PRSPPIt 86
M.MakapeHko, B.CemusapoBa. Yctonunsoe pa3sutus [prnasosbs Kak pekpeaLOHHON 3KOCUCTEMBI ....... 88
G.9liyeva, V.Basirov. Biohumusun ekoloji bitkigilikds torpaq minbitliyinin yuksaldilmasinda rolu............... 91
9.0rucov, T.9liyeva. Qlobal iglim dayisikliklerinin tesiri altinda Azearbaycanin ekoloji tehlukasizliyinin
teminati sisteminda ekoloji soraitin transforMasiyas! ..........ooouiiiiiii e 93
O.A.CanumoB, 3.M.CanumoBa. VYny4yweHue MCUXOPU3MONOTNYECKOrO  COCTOSIHUS  COTPYAHMKOB
nocpeacTBOM Pa3BUTUS NCUXONOTUM TPYAA HA PABOUEM MECTE......cuueiiiiiiiieeiiiiee ettt 95
Z.S.Talibzade, F.C.9miraslanov. Mesafedan zondlama malumatlari ve GIS aletlerinden istifade etmaklo
dasqin zonalarinin muayyanlasdirilmasi va risk qiymatlondirilmasi ...........cooiiiiiiiiii e 98
A.l.Meammadov, N.E.Sultanzada. Hovuz filtrasiya sistemlerinin funksional rolu ve texniki esaslarinin
L€=To [0 [T | PSP OTPPPO 100
M.Giilaliyev, i.9liyeva. Beynslxalq dasimalarin ekoloji tssirleri: liman-dshliz ekosistemlerinds riskler ve
o EoT =Tt g Lo R= L= 1 T o T PP TP PTUUPTPPPPTN 102
O.A.Canumos, C.LU.MmamoBa, C.X.BypaHbaeBa. Apanbckas Tpareans 1 €€ NOCNEeACTBUS .............e..... 104
i.M.Abbasov, N.F.9liyev, G.A.@sadova, N.E.ismayilov. Ganca ssherinin 2040 bas plani gercivesinde
dayaniqli seharsalma ve ekoloji yanasmalarin tohlili ...............oeiiiiiiiiii e 107
N.Zubashvili, M.Narimanashvili. Adaptation of crops under climate change conditions: application of
artificial intelligence in agricultural monitoring and anomaly detection ..., 108
N.Mustafayev, F.Ahmadova, J.Mammadova. The role of genetic thrombophilic mutations in recurrent
[S1€=T0 | F= g oY [0 L PR OUUPPPOTPRP 110
U.0.Memmadov. Karbon neytral inkisaf strategiyalarinda yagil maliyyanin shamiyyati .............c..ccc.coc....... 111
I.R.9zizli. Damcilarla suvarma iisulunun tetbiginde sudan istifadenin optimallagdiriimasi........................... 113
S.Y.Adigdzelova, A.D.Babayeva, I.A.Eyvazova. Kond teserriifatinda reqemsal inkisaf ve siini intellektin
16510 (o | IR PP PPRRR RO 114
O.A.Canumos, C.lU.MmamoBa, C.X.BypaH6aeBa. Bo3ayLLIHO-BOAHbLIE TEXHOMOTUM .....ccovvreeeririeeeninnieenss 117
3.BenuneBa, C.AxyHAa3ape. JKOXMMMYECKOE MCCNeOoOBaHME W OLEHKa CTEeMNeHM 3arpsi3HeHus o3epa
Macasblp (ANLLEPOHCKUA MOMYOCTPOB) ..ceeiiiutttetitataaaaaaututeeeeaaaaaaaauabeeeeaaesesaasssteeeeaaeasaaanssbeeeaaaessaannbsbneeaaaasass 120
O.A.CanumoB, 3.M.CanumoBa. YnydyweHue OXpaHbl Tpyda W TEeXHUKM ©Ge3onacHOCTM Ha OCHOBE
COBPEMEHHDBIX LINADPOBBLIX TEXHOITOTMM ... uuviuieitiinteninsaasansaassansssaaaa s nan 121
N.E.Suvarov, V.F.Hasanov, Y.A.Mammadova. Neftle ¢irklanmis torpaqglarin biokompostlasma usulu ile
1620 0T 4 = o T =1 SRS 124
H.T.YpmaHoB. /3yuyeHne BO3OENCTBUS OUMUCTKM CTOYUHBLIX BOA Ha OKPYXKaWLLyK cpefy B TEKCTUNbHOW
TIPOMBILLITEHHOGCTM ...ceeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e eee e e eeeeeeeeeeee e e eeeeeeeeeeeeeeeeeeeeeeneeeneeeeenenneeeenennnnsennnneeneennnnnnnnnnnnnnnes 126
A.N.9bilova, i.M.8liyeva. Turs yagislarin yaranma mexanizmi ve ekosistemlars tasiri.............................. 128
M.H.YmapoBa, X.K.[xanunoB. M3yyeHne onbiTa 3apybexHbIX CTpaH MO MOAAEPXKKE «3eNleHoM
Ec =T 0 SN T D OSSP 130



Umummilli Lider Heydar dliyevin anadan olmasinin 103 illiyine hasr olunmus
“Besinci sanaye inqilabina dogru — universitetlarin rolu, ¢aginiglar ve imkanlar” mévzusunda
Beynalxalg Elmi-Praktik Konfrans

G.Y.Mehdiyeva. iglim dayisikliklerinin mahiyysti ve mese ekosistemlerine tesir mexanizmlerinin kompleks

L= 011 PSR TPRR 133
R.Z.ismayilov, S.H.Mahmudov. Agstafa-Qazax bdlgesinde atmosfer havasinin  keyfiyyatinin
bioindikatorlarla dyranilmasi ve transsarhad girklonma amillarinin analizi ...........ccccccoeccivieeeee e, 134
V.i.Ceferov, A.P.Zamanova, B.C.Bagirova, S.M.isganderov, H.C.Bagirov, E.P.Mahmudova.
Azarbaycanda Uzvi tullantilarin emali ve yeni kompostlarin samaraliliyi..........cccccooviiiiieiiee e 136
N.Hiiseynov, G.Namazova. Ekologiya mihandisliyi: muasir ¢agirislar va davaml inkisaf G¢ln innovativ
LT 1= RO 139
M.Page. Green technologies and environmental safety in achieving sustainable development goals ........ 141
T.Aliyeva, R.Abdullayev, E.Huseynov, G.Gullerli, S.Nudretli. Determination of heavy metals and some
anions in artesian well waters in the ADShEroN rEgION ............eeiiiiiiiiiiiii e 144
O.A.Canumos, C.LlLl.MmamoBa, C.X.BypaH6aeBa. Moferb MYTU COTHLA ......cuvvrvereeeereiinirnereeeeesessnnennenns 146
A.A.Mbip3axaH, [.K.Dxonpacb6aeBa. OHipaiH 0Oacekere kabineTTiniriH apTTbipydafbl MHHOBALMSASbIK
P =LY 7T [ o= P 148
S.R.Mehdiyeva, N.S.Tarverdiyeva. Kartofgulugda iglim, texnoloji ve iqtisadi c¢aginglarin kompleks
L= 011 PSPPI 150
lM.UcaxopxaeBa. AHanu3 ©0e30NacHOCTM CUCTEMbI «4YerOBEK-MalUMHA-OKpyXKawlass cpegja» Ha
TEKCTUITBHOM TTPOMBBOCTBE .. ceuuivteeittettuesttaeestetstaestateraesstsestessnsstaressetstesstaesantstarestessneestresnnessneessnnernns 152

M.T.ismayilov, S.H.Mahmudov, F.C.9miraslanov. iglim amillerinin (iziim ve serabin keyfiyyatine tosiri. 155
H.T.YpmaHoB. N3yyeHne BO3LQENCTBUS OYUCTKM CTOYHbIX BO Ha OKpyXKalwyl cpefy B TEKCTUIbHON

L] ZoT Y 1 HTE =T T T 1 P 157
M.Giilaliyev, G.Mehdiyeva. Dodvlst investisiyalari, dehliz siyasati ve iglim naticaleri; beynalxalq
yukdasimalarinda “Modal shift” GgUn empirik GOrgiVa .........c.vveiiiieiiiiee e 159
X.isayeva, i.8liyeva. Kiir vo Araz caylarinin su keyfiyyatinin ekoloji giymatlendirimasi ve transserhad
GIrKIONMA PrODIEMUBII. .. .uuiiiiiiiiiiiiiii s 161
S.ismayilova, V.Basirov. Orqanik tesarriifatiarda alaglara nezarst {iglin ndvbali akin sistemleri............... 163
S.H.Mahmudov, R.H.Nacafov, S.S.Sadixova, G.9.9lesgarova, R.E.Mehdiyev, S.A.Valizada. Ariglqda
damazliq va pestisidlara qarsl daha dézimli materiallarin yetisdirilmasi..........ccooooeiiiiiiiiiiiiicceccc, 164
S.A.Kazimov, Z.$.Talibzada. Senaye emissiyalarinin insan organizmina patofizioloji tesirleri: sanaye
zonalarinda maskunlasan ahalinin saglamliq riSKIOr ..........ocuviiiiiii e 166
H.MacsimoBa, 3.AnueB, H.A6aynnaeBa, C.OmapoBa, Y.MamenoB. BnnsHne HaHo4acTuL, Ha aKTMBHOCTb
NEPOKCUAASI Y D@NIO FEIIO....ciie ittt et e e e e s e e e e e e s e s et e e e e e s s nn e e e eee e s 168
N.E.Rustoamzada, Z.$.Talibzada. Dayanigli inkisaf konsepsiyasi ve resurslardan semerali istifade
ST €147 o] =] PP PP T OUPPPOPPRPN 170
G.Y.Mehdiyeva. iglim dayisikliklerinin mesa biomiixtslifliyi ve ekosistem davamliliina tesirinin tahlili ..... 171
S.H.Hiiseynova, Z.S.Talibzada. Xozer denizinin saviyyssinin dayismasinin giymatlandirimasinde CIS ve
masafadan zondlama malumatlarindan istifado .............cuueeiiiii i 173
F.9.Kerimov, E.A.Xalilov. intoduksiya olunmus ve yerli pambiq sortlarinin duz (NaCl) stresine
AdavamlilGIarININ tOUGIi ..o ————————————— 175
A.Z.Quliyev. Suvarilan torpaglarda tabii ve siini sorbentlarin tathigi............coooviiiii 179
N.E.Hesenova, S.M.Qahramanova. Iglim dayisikliklerinin regional ekosistemlarin dayanighgina tesirinin
=T No] (oI £= o1 P PSP PRUUTPRPTP 181
S.H.Mahmudov, M.§.Mammadov. Heyvan ekologiyasi ve ekoloji amillerin onlara tasiri.............ccoeccuvveeeen. 182

N.E.Hasanova. Antropogen faaliyyatin torpaq ve su ekosistemlarins tasirinin ekoloji giymatlandiriimasi ... 184
A.Matekeyeva, U.Ruzmetov, T.Aliyeva. Development of a highly sensitive sorption-spectroscopic method

for the quantitative determination of CODAI(I1) IONS ......coouviiiiiiiiii e 186
N.E.Hasanova. Muasir kand tesarrifatinda ekoloji risklar va onlarin azaldilmasi yollari ...............ccccccoee.. 188
A.Matekeyeva, E.Egamberdiyev, U.Ruzmetov, T.Aliyeva. Development of a highly sensitive hybrid
sorption-spectroscopic approach for quantitative determination of Fe(lll) ions in aqueous media............... 189
N.E.Hasanova. Davamli kand tesarrifati sistemlarinin formalagsmasinda ekoloji yanagsmalarin rolu .......... 191
N.E.Hasanova, F.C.9miraslanov. Tabii va texnogen févgaladsa hallarin hayat faaliyystinin tahlikasizliyine
eS0T T =] o R PTUT RO 192
N.E.Hasanova. Besinci sanaye ingilabi saraitinds universitetlorin  ekoloji ve davamli gsharsalma
B4 = N o] L1 O RPOTPPPOTPRP 194
N.E.Hasanova. Smart texnologiyalarin sahar tahlikasizliyina tesirinin tahlili...............ccooociii, 196
N.E.Hasanova. Yasil inkisaf infrastrukturunun seharsalma ve memarliga tesirinin tahlili............................ 198

N.V.Nasirova, Z.§.Talibzada. Tibbi tullantilarin atraf muhite tesiri va ekoloji risklarin giymatloendirilmasi... 199
N.V.Nasirova. Antropogen yiklenmanin biomuxtslifliyin struktur-funksional xUsusiyyatlarina tasiri ve ekoloji
dayaniqliliq strategiyalarinin qiymoatlondirilMasi...........cooiiiiiiiii e 201



Umummilli Lider Heydar dliyevin anadan olmasinin 103 illiyine hasr olunmus
“Besinci sanaye inqilabina dogru — universitetlarin rolu, ¢aginiglar ve imkanlar” mévzusunda
Beynalxalg Elmi-Praktik Konfrans

S.Qahramanova, N.Hasanova. Torpagin neft vo neft mahsullari ile ¢irklanmasinin bioremediasiya Usullari

1 E =T o Y- 1= SRR 204
S.N.Blasgarov. Ucar rayonunun sorlasmis torpaglarinda meliorasiya iglarin hacminin asaslandiriimasi ... 205
E.N.Mammadli. Macraalti gabion-geotekstil sugabuledicilerin layihalandirilmasi prinsiplari..............c......... 207
T.isgenderova. Azerbaycanda ekoloji temiz meyve, gilomeyve mohsulu yetisdirimasi (giin davamli
F= o {011 0] (0] [ Y7=1 0 =] 1 4 - T 209
T.H.isganderova, Y.A.Memmadova. Yasil texnologiyalar davamli inkisaf ve igtisadiyyata aparan
L1 L1 L T TP PP P PP OTPPPTPP 212

T.H.isganderova, A.R.Babazadea. Pambiq bitkisi iciin atraf miihit, tehliikesizlik ve dayaniql inkisaf........ 214
F.Hasanli, V.X.Qasimova. Polien antibiotik sistemlarinds  dimetil  sulfoksidin molekulyar tasir

(QaTe> =T aT A0 0] T SR RP T UTPPRRT 216
Z.S.Talibzada, L.S.Xalilova. Azerbaycanda maigat tullantilarinin makan paylanmasinin geoinformasiya
gL ceTe | E= T Eo T €= [ [ o [P PO PP PPPTOPPPPPPRTPPPTN 217

E.8.Memmadov, N.V.Nesirova, Z.§.Talibzada. Azarbaycanda tullanti sularin CiS ssasli makan tehlili.... 219
G.A.9sadova, S.O.Qurbanova, L.$.Xalilova. Azerbaycanin isgaldan azad edilmis erazilsrinde su

infrastrukturunun barpasi va modernlasdirilmasinin tahlili.................eevvviiiiiiiiiiiiiieiieeeeeeeeeeeeeeeee e 221
V.F.Hasanov. Xazar danizinin saviyyasi Niya Vo Naya gOro azalir? .........ccccvveiiiiiiie e 223
S.H.Mahmudov, R.B.Cavadov. Azarbaycanda bal arisi genofondunun barpasi masalaleri....................... 224
S.H.Mahmudov, U.A.Mammadov. Uzvi giibralerin miiasir hazirlanma texnologiyasinin islenmasi ........... 226
S.H.Mahmudov, M.§.Mammadov, E.A.Beydiyev. Siini mayalanmadan istifade etmakle atraf muihit saraitina
uygun yeni bal arisi hibridlarinin yaradilMas! ..........cooiiiiiiii e 228
S.H.Mahmudov, A.$.Nagizada. Qlobal iglim doyisikliyi seraitinde muxtalif materialli pataklorda ari ailslerinin
inkisaf dinamikasinIn OYroNIMOS ..........eiiiiiiiie et e et e et e e e s br e e e aae 230
S.H.Mahmudov, S.A.Valizada. Pestisid, herbisidlar va ariGliq .........cccccooooiiiiiiiiicse s 232
I.M.Seyidova, G.S.Haciyeva. Dayaniqli inkisaf baximindan Naxgivanda ekoturizmin perspektiviari ......... 234
Z.Talibzads, C.Necafzada. icmeli su ehtiyatlaninin TDS géstericilori esasinda keyfiyyatinin ekoloji
Lo 1YL= 11 E=T T LT T 4T 236
L.S.Xalilova, E.8.Mammadov, G.A.9sadova. Kicik Qafqazin simal-sarqg boélgesinde yay otlaqalti srazilerin
torpaq 6rtiylinin muasir ekoloji giymatlondiriimasi (Daskasan rayonu arazisinda) ...........ccceeeeveeeiniiiiinneen. 238
Y.A.Mammadova. «Yaslil» igtisadiyyatin atraf muhite olan risklarin azaldilmasi ...........ccccccovviiiiniiinn. 239
S.9.Xalilov, T.T.Sadiqov, G.A.9sadova. Ekoloji dayaniglihq kontekstinde sshar planlagdirmasinin asas
IStIGAMBLIBNT VO PrODIEMIBIT ....cciiiiiiie ettt e et e e e bb et e e bb e e e anes 240
S.R.Sirinova. Vinilkrezollarin sintezi va hidrosillagma: yasil kimya va davamli inkisaf aspektlari................ 242
A.Bagirova. Senaye inqilablari fonunda straf muahitin ekoloji Voziyyoti..........ccccccviiiiiiiiiiiiiiis 244
F.9.Valiyev, N.E.Qazanfarli. Straf muhitin ekoloji problemlarinin hallinde elektromobillardan istifadenin
(0 ) USRI 245
Z.Talibzada, S.A.Kazimov. Xazar denizinin plastik girklenmasi: mdévcud vaziyyst, ekotoksikoloji risklar ve
iNNovativ idaraetmo METOTIANT ..........oiiiiiiiii et e e e e nr e e e nnreeeeaaes 248
S.H.Hiiseynova. istehsalat sas-kiiylerinin va titrayislerin insan organizmine tasiri ve aradan qaldiriimasi
1701 = o PO PPEPRT PR 249
S.A.Kazimov, Z.§.Talibzada. Ekoloji faktorlarin insan saglamligina tesirleri: risk analizleri va preventiv
IHAraEIMO MEXANIZIMIBII. ... ..teiee ittt e et e e e st e e e st bt e e e aabb e e e e sbb e e e e e bbeeeeabbeeeeanes 250
L.I.Bayramova, N.S.Bayramov. A green approach to CYDErseCUItY ..........ccouueieiiiiiiiiiiiiiiiiee e 252
S.Memmadova, i.8liyeva. Miiasir suvarma sistemlari ve onlarin kend tesarriifatinda rolu......................... 255
F.9fandiyeva, i.8liyeva. Qabals rayonu ligiin karbon ayaq izinin hesablanmasi ..............ccccccccoeveveveuennnn.n. 257
G.Y.Mehdiyeva, G.F.Axundova. Regional inkisaf baximindan alternativ enerji manbalarinin
Lol E= 1t g E= BT Y T =T (o [ o [ RSP TPRR 259
G.Asadova, G.ismayilova, Y.Aliyeva, F.Amiraslanov. Assessment of industrial waste management and its
IMpPact 0N UM@AN NEAIN ... .ottt e e et e e e e e e e e bbb e eeaaeeeas 261
S.H.Hiimanova. Masafadan zondlama malumatlarinin tetbig sahalari...........ccccciii e, 262
L.V.Nagiyeva. Xazar danizinin asas girklanma manbalari va ekoloji problemlari.............cccccoiviiiiiiennnns 264
3.N'ynues, N Hama3soBa. 3arpsasHeHne okpyxatLLlen cpeapl: aHanm3 npobnembl 3arpsi3HEHNS MOYB........ 266
S.Kamalova. BnusHue Bbipybkn necoB Ha 6ropasHoobpasne B A3EPOaNIKAHE . ..........eeevrvvrieeiiiieeenniieenns 267
V.F.Hasanov. Xazaryani dlkalarda suyun saviyyasinin azalma sabablari ve problemin halli yollari............ 269
N.X.Muxtarova, Z.$.Talibzada. Senaye tullantilarinin dayanigh idare olunmasi va tabii resurslarin
[ UL g o 1 = = 271
N.N.Namazalili, E.9.Mammadov. Gance-Qazax zonasinin kand tasarrifati............cccveeeiiiiiiiiiiiiien, 272
G.Mehdiyeva, $.Mikayilova. Enerji kegidi seraitinde berpa olunan enerji manbalarinin ekologiya ve
o ISE=To 1)Y= Lo F= W £ ] [V PP UT T UUPTPPPPT 273
9.S.Qocamanova, i.M.9liyeva. Bitki yagi istehsalinin atraf miihito taSifi............cccceeeeeveveveeeeeeieeereenee. 276

8



Umummilli Lider Heydar dliyevin anadan olmasinin 103 illiyine hasr olunmus
“Besinci sanaye inqilabina dogru — universitetlarin rolu, ¢aginiglar ve imkanlar” mévzusunda
Beynalxalg Elmi-Praktik Konfrans

A.3.Mup3oeBa, 3.A.MammanoB. BrnivsHue Kpacutenen Ha BOOHBIE OO BEKTDI ..........uvveeeeeeiiiinrennrereeesininnns 277
9.N.Badalova, Z.§.Talibzada. Partikulyar maddalerin tarkibi ve insan saglamligina tasiri ..............c..c...... 279
L.S.Xalilova, G.A.9sadova. AJir metallarla ¢irklonmis torpaqlarda gubralerin bioakkumulyasiya prosesine
LE= S OO PSSP PTR PP 281
E.M.Mammeadova, Z.§.Talibzada. Tabii falakatlarin ekosistemlor ve tebii resurslara tesiri ..............ccc...... 283
S.H.Mahmudov, F.X.Novruzzada. Ekoloji muhit dayigkenliyi seraitinds ari ailelerinin idars olunmasinda
T e AV 2= A2 YZ= 0 =] 2 =1 = PSPPIt 285
S.H.Hiiseynova. insan hayatinda tehliikesizlik gaydalarinin ohomiyyoti...........ccccceeveveveievieeereee e 287
G.A.9sadova. Tabii erazilords landsaftlarin konservasiyasi (izre miasir yanagmalar ve metodlar ............ 289



Umummilli Lider Heydar dliyevin anadan olmasinin 103 illiyine hasr olunmus
“Besinci sanaye inqilabina dogru — universitetlarin rolu, ¢aginiglar ve imkanlar” mévzusunda
Beynalxalg Elmi-Praktik Konfrans

On sé6z
Hormatli konfrans istirakgilar, dayarli alimlar va tadqgiqatcilar!

Azerbaycan Texnologiya Universitetinde Ulu Onder Heydar Sliyevin anadan olmasinin
103 illiyine hasr olunmus “Besinci sanaye ingilabina dogru: universitetlorin rolu, ¢agirislar ve
imkanlar” mévzusunda kegirilon beynalxalg elmi konfransin materiallar toplusunu Size teqdim
etmakdan bdylik mamnunlug duyurug.

Umumiyyastls, XXI asr basariyystin inkisaf tarixinde elmi-texniki teraqqinin en suratli
marhalalerinden biri  kimi xarakterize olunur. Suni intellekt, bdyuk verilanler, robot
texnologiyalari, biotexnologiya, “agilli” istehsal sistemleri, reqemsal iqtisadiyyat va yasil enerji
kimi istigamatler muasir dinyanin sosial-igtisadi strukturunu koklu sakilde deayisdirmakdadir.
Doérdlncu senaye ingilabinin yaratdigi texnoloji transformasiya artig yeni marhalays — insan
markazli, innovativ va dayaniqgli inkisaf prinsiplarine asaslanan Besinci senaye ingilabina
kecidi suratlondirmigdir. Bu yeni marhalada texnologiyanin maqgsadi yalniz istehsalin
avtomatlasdiriimasi deyil, eyni zamanda insan rifahinin yuksaldilmasi, sosial inkluzivliyin temin
olunmasi ve ekoloji tarazligin gorunmasidir.

“‘Besinci senaye ingilabina dogru: universitetlorin rolu, c¢agiriglar ve imkanlar”
movzusunda Azerbaycan Texnologiya Universitetinda region universitetleri arasinda ilk defe
kecirilan beynalxalg elmi-praktiki konfrans mahz bu aktual masalalerin genis elmi mustavida
muzakirasine hasr olunmusdur. Biz elm va tahsil is¢isi olaraq texnoloji inkisafda mutamadi
yenilanan tendensiyani teqib etmak, elm-texnologiya-senaye Ugbucaginda qarsiligh inkisaf
yeniliklerini gabaglamaq, o&lkemizin galecek inkisafi ve tsahllkasizliyi namina elmi
tadgiqatlarimizi va tehsil seviyyemizi daim artirmaliyig. Bunu bizdan ikinci Qarabag
muharibasinde alde etdiyimiz BOyuk Zafar, isgaldan azad edilmis torpaglarimizda vusast almig
barpa va quruculuq isleri, doévlstimiz qarsisinda duran en Umda vazifeler ve diger hadafler
toleb edir. Bu prosesin davamli olmasinda elm va tehsil isgilarinin da yerina yetirmali oldugu
mihim vezifeler var. Bu vezifenin an mihimini Prezident ilham 8liyev Umummilli Lider
Heydar 9liyevin 100 illik yubileyi minasibatile Azarbaycan xalgina maracistinds deyib: “Har
seyi bundan sonra texnologiyalar hall edacek. Biz ham texnologiyalari gatirib Azarbaycanda
totbig etmaliyik, ham da ele glcli kadr potensiali yaranmalidir ki, biz 6zimuiz bu
texnologiyalarin muaallifleri olaq”. Azerbaycan Texnologiya Universiteti canab Prezidentin
dediklerini suar kimi istifade ederek, Azarbaycanda elm ve texnologiyanin bundan sonraki
inkisafinda da daha aktiv istirak ederak 6z tohfasini veracakdir.

Bu beynalxalq konfrans muxtalif 6lkalarden alimleri, mutexassisleri ve ganc tedgigatcilar
bir araya gsatirerak aktual elmi problemlarin muzakiresi, yeni ideyalarin paylasiimasi ve
beynalxalq amakdasligin genislandiriimasi baximindan mudhim platforma rolunu oynayir.
Macmuada yer alan magqgalslar universitetlorin transformasiya prosesinde rolu, reqemsal tehsil
muhiti, innovasiya ekosistemlari, senaye-universitet emoakdagsligi ve galecayin texnologiyalari
ilo bagh dayerli elmi yanagsmalari 6zinde aks etdirir. ©minik ki, konfrans materiallari elmi
ictimaiyyet Ug¢un faydali menbe olacaq, yeni tadqigat istiqgamatlerinin formalasmasina ve
galacak emakdasliglarin inkisafina mihim téhfs veracekdir.

Dos. Yasar Omarov
Azarbaycan Texnologiya Universitetinin rektoru
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BOLM®. METALLURGIYA MUH®NDISLIYi

Sadr: Nigar ®9miraslanova
Hamsadr: Malgorzata Gradzka-Dahlike (Bialistok Texnologiya Universiteti, Polsa)

ALUNIT FILIZININ EMALINDA ENERJiY® QONAST EDON YENI SULFIT
METODUNUN T9DQIiQi VO USTUNLUKL®RI
Gulnar Sahmali qizi Memmadova
Gulnar.mammadova@azeraluminium.com
Niyar ismayil qizi ®miraslanova
n.amiraslanova@atu.edu.az
«Azaraluminium» MMC
Azarbaycan Texnologiya Universiteti

Muasir senayeda aliminiuma olan talebatin artmasi ve zangin boksit yataglarinin
tukenmasi alternativ. xammal manbalerinden istifadeni zeruri edir. Azerbaycanin zeangin
alunit yataglari (masalen, Zaylik yatadi) bu sahada bdyuk potensiala malikdir. Lakin
movcud emal Usullar (gealavi ve tursu metodlar) ya yuksak reagent sorfi, ya da yuksak
enerji toloeb edoan avtoklav prosesleri ile musayist olunur. Bu tedqgigat isinde tazyiq tatbiq
etmaden, daha asagi temperaturlarda alunitin sulfit tursusu ile emalinin texnoloji imkanlari
arasdiriimisdir.

Tadqgigat uUgln Zaylik yatagindan goéturalmis 50%-li  alunitlesmis  suxur
nimunalarindan istifade edilmisdir. Filizin kimyavi tarkibi SEM metodu ila tahlil edilmis va
asas komponentlarin migdari musyyan edilmisdir.

Proses iki @sas marhaladan ibaratdir:

1. Termiki hazirhiq: Filiz numunaleri 500-850°C intervalinda kdézardilmisdir. Muayyan
edilmisdir ki, 550°C temperaturda alunitin kristal gafesi dagilir ve aliiminium - oksid aktiv
formaya kegir.

2. Sulfittegma: Koézardilmis nimunaler su ile qarisdirilaraq reaktora yerlasdiriimis va
oradan SO:2 gazi kegirilmisdir. Reaksiya naticesinde aliminium-hidrosulfit AI(HSO3)s
duzu alinmisdir.

Tacrubalar naticasinds muayyen edilmisdir ki, an yluksak ¢ixim (92,39%) asagidaki
parametrlarde alda olunur:

« Kdzartma temperaturu: 550°C

« Hallolma (leaching) temperaturu: 50°C
« Prosesin muddati: 2 saat

« Hissacik dlglsu: 0,2 mm

Bu metodun an bdylk texnoloji  Ustunliyl SiO2-nin (silisium-dioksid) kvars
formasinda qalarag mahlula kegmamasidir. Bu, alave temizloma amsaliyyatlarina olan
ehtiyaci aradan qaldirir. Diger tarefden, proses basa catdigdan sonra mahlul 100°C-ye
gadar qizdirilaraq, artiq galan SO2 qazi desorbsiya olunur va yenidan prosesin avvaline
gaytarilir. Bu, reagent xarclarini minimuma endirir.

Taklif olunan sulfit metodunun sanayeds tatbiqi zamani asagdidaki iqtisadi semaralar
gozlanilir:

« Enerji sarfinin azalmasi: Digar tursu metodlarinda 150-160°C va yuksak tezyiq taleb
olundugu halda, burada proses 50°C-da ve atmosfer tazyiginda gedir.

« Avadanlhiq xarclari: Bahali avtoklavlara ehtiyac yoxdur, sada reaktorlar kifayatdir.

« Reagentin ucuzlugu: SO2 qazi bir gox sanaye sahalaerinde yan mahsul kimi alinir ve
baha basa galen galavileri avaz edir.

Alunit filizinin sulfit tursusu ile emal yuksak semaraliliyo malikdir. MUayyan edilmis
optimal seraitde alunitin tam hall olmasi va aliminium-oksidin yuksak c¢iximla alde
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edilmasi, bu Usullun senayeds tatbigi Ug¢ln genis perspektivier agir. Bu Usul ham enerji
resurslarina ganast, ham de istehsalin maya dayarinin asagi salinmasi baximindan
semaralidir.
RESEARCH AND ADVANTAGES OF A NEW ENERGY-SAVING SULPHITE
METHOD IN PROCESSING ALUMINITE ORE
Gulnar Shahmali gizi Mammadova
Gulnar.mammadova@azeraluminium.com
Niyar Ismayil gizi Amiraslanova
n.amiraslanova@atu.edu.az
«Azeraluminium» LLC
Azerbaijan Technologycal University

The article investigates the sulfite method as a sustainable alternative to conventional high-
energy processes for alunite ore treatment. The primary objective of the research is to enhance
economic efficiency by reducing processing temperatures, eliminating the need for high-pressure
autoclaves, and ensuring reagent recycling. Laboratory experiments conducted on ore samples
from the Zaylik deposit (50% alunite content) revealed that the crystal lattice of alunite
decomposes at a roasting temperature of 550°C, transforming alumina into an active state. Optimal
extraction of aluminum oxide (92.39%) was achieved at a leaching temperature of 50°C and
a process duration of 2 hours. A key technological advantage of this method is that SiO2
remains in quartz form and does not transition into the solution, thereby simplifying the
purification stage. Furthermore, the desorption and recycling of SOz gas significantly
minimize reagent costs. The results demonstrate that the sulfite method offers substantial
benefits in terms of energy conservation and cost reduction, providing a promising
perspective for industrial application.
Keywords: alunite, sulfurous acid, energy saving, aluminum oxide, economic efficiency.
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A PROPOSED FRAMEWORK FOR INVESTIGATING CORROSION HETEROGENEITY IN
WELDED JOINTS OF AH36 STEEL UNDER COMBINED ENVIRONMENTAL AND
CYCLIC LOADING
Anatoli Ripalevi
a.ripalevi@bsma.edu.ge
Luiza Sikharulidze
I.sikharulidze@bsma.edu.ge
Batumi State Maritime Academy, Georgia

Corrosion-mechanical degradation is the main factor limiting the service life of marine
structures. Welded joints, especially the heat-affected zone (HAZ), are most vulnerable due to
microstructural changes and residual stresses [9, 4]. Traditional residual life assessment often
uses averaged corrosion rates, neglecting local heterogeneity. This leads to systematic errors: the
HAZ life is overestimated and failure risk underestimated [7]. Predictive maintenance and digital
twins require accurate, spatially differentiated input data [5]. Yet quantitative data on HAZ corrosion
kinetics under combined mechanical and environmental loading are scarce. Most studies focus on
uniform corrosion or static conditions [6, 1].

Long-term field exposures of AH36 steel in the Adriatic Sea have provided valuable corrosion
rate and property degradation data [8, 10]. Probabilistic models exist [2], but their calibration lacks
controlled laboratory data, especially for HAZ. This paper proposes an experimental framework to
guantify corrosion rates and damage morphology in base metal (BM), weld metal (WM), and HAZ
under accelerated conditions simulating the synergistic effect of salt spray and cyclic loading.

2. PROPOSED METHODOLOGY

The methodology integrates accelerated salt spray testing (ASTM B117) with
simultaneous cyclic mechanical loading. The material is low- alloy high- strength shipbuilding
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steel AH36. Flat dog- bone specimens will be cut from a welded plate so that the gauge
section includes BM, WM, and two symmetric HAZ.

Tests will run in a combined setup: a salt spray chamber with an electromechanical
loading frame. The corrosive environment is 5% NaCl (pH 6.5-7.2) atomised at 35+2°C, with
fog collection rate 1.0-2.0 mL/80 cm?/h. The apparatus consists of a corrosion-resistant
chamber with an atomizing nozzle system for salt fog generation, integrated with a loading unit
for applying cyclic tension. Mechanical loading is cyclic tension: 0_max = 0.3 0_0.2 (0_0.2 =
390 MPa), R = 0.1, f = 0.1 Hz. Total duration 500 h, with sampling at 0, 100, 200, 300, 400,
500 h. Three replicate specimens per point.

Post- test analysis: gravimetric (mass loss per ASTM G1, 0.1 mg accuracy), optical
microscopy, and 3D profilometry to measure pit depth and distribution. Mean values and
standard deviations will be calculated; corrosion rates derived from mass loss slopes.

3. EXPECTED RESULTS AND DISCUSSION

Anticipated outcomes:

- Differentiated corrosion rates: HAZ highest, potentially 50-60% above BM, followed by WM.
This trend matches field observations [10].

- Morphological transition: BM shows uniform corrosion; HAZ develops localized pitting, as
seenin [9, 8].

- Quantitative coefficients: e.g., HAZ rate relative to BM, usable in probabilistic models and
digital twins.

Data will be compared with field results [10]; if BM laboratory rates align (0.12—-0.16
mm/year), the accelerated method is validated. The findings will fill the experimental gap noted
in [2, 8] and improve degradation model parameterisation. This supports reliability- based
maintenance strategies for marine structures, aligning with the Fifth Industrial Revolution's
emphasis on predictive digital technologies for infrastructure resilience.

CONCLUSION.A conceptual framework for studying corrosion heterogeneity in welded
joints of AH36 steel has been presented. It combines accelerated salt spray testing with cyclic
loading to simulate marine service. The focus is obtaining quantitative corrosion data for BM,
WM, and HAZ separately — essential for calibrating probabilistic degradation models and
digital twins. This work lays the groundwork for future experimental validation and advances
predictive maintenance in marine engineering.

Metallic structures rely heavily on welding, especially in ships exposed to aggressive
marine environments. Welded joints, particularly the heat- affected zone (HAZ), are most
vulnerable due to microstructural alterations and residual stresses. Yet quantitative data on
corrosion behaviour of different weld zones under combined environmental and mechanical
loading remain scarce, limiting predictive models and digital twin accuracy. This paper
presents a conceptual framework for experimental investigation of corrosion kinetics in AH36
shipbuilding steel welded joints, focusing on base metal (BM), weld metal (WM), and HAZ. The
methodology integrates accelerated salt spray testing (ASTM B117) with cyclic mechanical
loading to simulate real marine conditions. Experimental programme includes gravimetric
analysis (ASTM G1), optical microscopy, and 3D profilometry to quantify corrosion rates and
pitting morphology. The study aims to generate a robust corrosion kinetics database for each
zone, usable for calibrating probabilistic degradation models. Expected outcomes:
differentiated corrosion rates for BM, WM, HAZ; calibration coefficients (e.g., HAZ rate relative
to BM); and detailed pitting characterisation. These results will fill a critical data gap and
enable more accurate residual life prediction for marine structures, supporting reliability - based
maintenance aligned with the Fifth Industrial Revolution.

Keywords: welded joint, heat-affected zone, AH36 steel, accelerated corrosion testing,
salt spray, cyclic loading, probabilistic modeling, digital twin.
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MONONUCLEAR COPPER(Il) COMPLEX OF MIDDLE PYRAZINE-MODULATED
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Pyrazine derivatives occur widely in natural compounds and serve as an important
structural framework in medicinal chemistry. Currently, approximately twelve FDA-approved
drugs contain a non-condensed pyrazine ring. Owing to their diverse biological activities,
pyrazine-based motifs are incorporated into various pharmaceuticals, including anti-
inflammatory, anticancer, antidiabetic, and treatments for renal diseases [1].

The pyrazine-modulated oligo-a-pyridylamino ligand N,N’-Di(pyridin-2-yl)pyrazine-2,6-
diamine (H.dppzda) has been used to synthesize and structurally characterize a novel
mononuclear copper(ll) complex. H.dppzda was synthesized according to our previously
reported work [2].

The direct reaction of H,dppzda with Cu(NOs),-3H,O in methanol yielded the complex
[Cu(H,dppzda)(NOs),] (1). The compound was identified as a mononuclear species through
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single-crystal X-ray diffraction, elemental analysis, electron spin resonance (ESR), Fourier-
transform infrared (FTIR), and UV-Vis spectroscopic studies. Additionally, the complex exhibits
good solubility in most organic solvents and remains stable under ambient conditions.

The crystal structure of [Cu(H2dppzda)(NOs).] (1) is illustrated in Fig. 1. The complex
crystallizes in the monoclinic space group P2 1 /c. The copper(ll) atom in (1) is five-coordinated
with a distorted square planar geometry with an Addison parameter 1 value of 0.37. In complex1,
H.dppzda acts as a tridentate N3-donor ligand, coordinating to the Cu(1) ion in an anti-anti-anti-anti
conformation. The two pyridyl groups and one pyrazyl group of the H.dppzda ligand arenearly
planar but exhibit some twisting.

Keywords: pyrazine, complex, mononuclear

Figure 1. The molecular structure of [Cu(H2dppzda)(NOs3),] (1) showing the atom numbering scheme.
Thermal ellipsoids are drawn at the 50% probability level.
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corPbLUA NOHOB LIMHKA (11) TPUPOAHBIM COPBEHTOM HA OCHOBE
KYKYPY3HOWU KOYEPbLIXKKW
®dupaH BaxmaHoBa'
Cuma MycTadaeBa?
Caxunb Namupaos?
®amunb Ybiparos?
simamstfz@gmail.com
BakuHckui FocyaapcTBeHHbIM YHUBepcuteT!
AzepbanmpkaHckui TexHonorn4yeckum YHUBepcuTeT?

B naHHon paboTe npoBeaeHO npeaBapuUTenbHOE KOHLEHTpUpoBaHUe MOHOB LmMHKa (I1) Ha
npupogHoM copbeHTe C nocreaywmMm (OTOMETPUYECKMM oOrnpedeneHneM CoaepXaHus
MeTanna B KOHUeHTpaTe. B kayectBe copbeHTa ucnonb3oBaHa nNpuvpoaHas maTpuua Ha
OCHOBE KYKYPY3HOW KoYepbbkku. icxogHbIn pacTBop umHKa (II) roToBMnM U3 COOTBETCTBYOLLIEN
conn, a paboyne pacTBOopbl nony4yanu pasbaBneHMem  UCXOOQHOro  pacTBopa
ancTunnuposaHHon Bogon. CTaHAapTHbIA pacTBOP KCUIEHON OpaHXEBOro peareHTa rotToBun
pacTBOPEHMEM HaBECKW B AUCTUNNMPOBAHHON BOAE.

[na perynvpoBaHnsi KUCNOTHOCTU pacTBOPOB Mcnonb3oBanu dukcupoBaHHbin HCI (pH
1-2) n ammunayHo-aueTaTtHble BydepHble cuctembl B ananasoHe pH 3—-11. [Ina co3paHus
NOCTOSIHHOM MOHHOW cunbl NpumMmeHanu pacteop KCI Bbicokon 4nctoTbl. N3mepeHue pH
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OCYyLLEeCTBNANN ¢ nomoLbio noHomepa M-130 co CTEeKNAHHBLIM 3NeKTPoaOoM, a ONTUYECKYHO
NIOTHOCTb pPaCcTBOPOB pernctpypoBann Ha oTtokonopumetpe KOK-2 npu TonwuHe
KoBeTbl | = 1 cm.

B pabote nsy4yeHo BNuAHME KNCIOTHOCTU Cpefbl, BPEMEHU KOHTaKTa, KOHUEeHTpauum
LMHKA U MOHHOW Cuibl Ha addeKTUBHOCTL copbuum (cm. Tabn. 1).

Ta6bnuua 1.
OcHoOBHble NoKa3aTenu onbITOB cTatuyeckon copouum (d = 14 mm)
Cop6umnoHHas
CE, wmr/r creneHs. % PHonr. L, MOMb/T Bpewms, 4
87 50 4 0,2 3.0

* — MOHHas cuna, NpMBOoAsLLAs K YMEHbLLIEHUIO copbLun.

Takke N3y4yeHo BNUSHWE pPasNUYHbIX MUHepanbHbiX kucnoT (HCIO,, H,SO,, HNO;,
HCl) oguHakoBOM KOHUEHTpauuum Ha pfgecopbumo unoHoB umHka (Il) m3 copbeHTa.
OKcnepMMeHTanbHble [[aHHble noka3anu, 4YTO MakcumanbHaa gecopbuus  UMHKa
aocturaetca B nepxropaTHon kucrnoTte. PaspaboTtaHHaa meToguka ycrnewwHo npuMeHeHa
Ana onpegeneHna cogepxaHua umHka (1) B nMTbeBOW BoAe, a NpaBUSIbHOCTb MeToaa
noaTBepXxgeHa ctTaHAapTHbIM METOAOM «BBEAEHO — HANOEHOY.

SORPTION OF ZINC (Il) ION WITH A NATURAL SORBENT BASED ON CORN COCK
Fidan Bakhmanova?
Sima Mustafaeval
Sakhil Hamidov?
Famil Chiragov?
simamstfz@gmail.com
Baku State University?!
Azerbaijan Technological University?

The study presents a method for the preconcentration of zinc (Il) ions using a natural
sorbent based on corn cob, followed by photometric determination of the metal. The
effects of solution acidity, contact time, zinc concentration, and ionic strength on sorption
efficiency were investigated. Desorption of zinc using various mineral acids was studied,
and it was found that maximum desorption occurs in perchloric acid. The developed
method was successfully applied for the determination of zinc (Il) in drinking water, and its
accuracy was confirmed by the “added-found” method.

Keywords: zinc (ll), sorption, natural sorbent, photometric method, desorption,
drinking water.

Ces==9

16



Umummilli Lider Heydar dliyevin anadan olmasinin 103 illiyine hasr olunmus
“Besinci sanaye inqilabina dogru — universitetlarin rolu, caginglar ve imkanlar” mévzusunda
Beynalxalg EImi-Praktik Konfrans
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TRIPRIDYLDIAMINE LIGAND: SYNTHESIS, CHARACTERIZATION AND CRYSTAL
STRUCTURE
Sabina Zahid Ismayilova
scismayilova221@gmail.com
Lala Shahin Guliyeva
lalasabili92@gmail.com
Rayyat Huseyn Ismayilov
ismayilov.rayyat@gmail.com
Mansura Teyfur Huseynova
huseynovamansura@gmail.com
Institute of Chemistry, Public Legal Private, Ministry of science and education of the
Republic of Azerbaijan

Aminopyridines are crucial in several branches of chemistry. Their distinctive qualities
have found extensive use in organic, polymer, and supramolecular chemistry due to their
exceptional and varied bonding properties. In particular, the increasingly widespread use
of oligo-aminopyridines is observed in areas such as materials science and industrial
pharmacology.[1]

Pyrazine and its derivatives have substantial antipyretic, antiinflammatory, analgesic,
anticancer, antibacterial, and antioxidant activities, making themcrucialin the drug
development process [2]. Here we report for the first time the syntheses of [Cu(H2dmpzda)
(NO3)2] and [Cu(H2dmpzda)Clz] complexes have been synthesized based on the N,N'-
Di(4metylpyridin-2-yl)-pyrazine-2,6-diamin ligand. [3] This ligand was created by the
reaction of an aromatic amine and a halide in benzene under argon in the presence of a

catalyst, and it was studied using 1H NMR, IR
specroscopy, and mass spectrometry (FAB).
CH;, CH;
N,

N,N"-Di(4metylpyridin-2-yl)-pyrazine-2,6-diamine
(Hodmpzda)

Complexes were obtained by the direct reaction of CuNO3-3H20 and CuClz-2H20
with the corresponding ligand in methanol.

The structure of the complex was determined using X-ray diffraction analysis, IR,
ESR, UV-vis, and thermogravimetric analysis (TGA), as well as its magnetic
susceptibility.

Keywords: Pyrazine, ligand, complex
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MEMBRANLAR VASIT9SIL® C:-Cs QAZLARININ AYRILMASI TEXNOLOGIYALARI
HAQQINDA
S.Q.9liyev
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N.S.Hasanova
hesenova.1969@inbox.ru
U.9.Abasova
aulkal976@mail.ru
Azarbaycan Dovlat Neft va Sanaye Universiteti

Bildiyimiz kimi C1-C4 qazlarinin ayrilmasinda membran texnologiyasi iqtisadi cehatdan
somarali alternativ kimi inkisaf edir. Membran texnologiyasi asagi kapital ve amaliyyat
xorclori, yuksak enerji semaraliliyi vo avtomatlasdirma imkani ile ferglanir. Selliloza asetat,
poliimid, polisiloksan ve perftorlu polimerlardan qazlarin temizleanmasi Ucgln istifade olunur.
Har polimerin kegiriciliyi, segiciliyi vo kimyavi sabitliyi muxtslifdir ve plastiklesmaya qarsi
mugavimati miayyan tatbiq sahalerinde vacibdir. Blok-sopolimerlar (masalan, Pebax) hidrofil
va hidrofoblar arasinda tarazliq yaradaraq yuksak kegiricilik vo mexaniki méhkamlik tamin
edir. Anodik alUminium oksid membranlari nanokanalli struktura malik olub yuksak keciricilik
ve tenzimlana bilon parametrlorle segcilir, lakin hassasligi onlarin sanayeds tetbiqini
mahdudlasdirir. Mesamali ici bos lifli polipropilen membranlar kimyavi dayaniqgligi ile segilir va
muxtelif istehsal Usullari ile hazirlanir. Bele membranlar gazlarin qurudulmasi,ayriimasi ve
filtrasiya proseslerinda genis istifade olunur.

Membranlar vasitasile Ci1-C4 qazlarinin ayrilmasi texnologiyalari hazirda kigik bazar
payina (10%-a geder) malikdir. Bunun asas sabablari enensavi absorbsiya ve adsorbsiya
metodlarinin igloma sxemi ve membran texnologiyalarinin yizlerle ve minlarle milyon nm?¥/il
hacminda emal proseslerine murakkabliyidir. Lakin, boylk qaz yataglarin islenmasi basa
catdiqca, murakkab gaz terkibli va neft-qaz kondensat yataglarina telabat artdiqca yuksek
mahsuldarhigi olan ve murakkab texniki xidmat telab etmayan sada qurgular effektiv oldugnu
subut edir. Membran texnologiyalari bels qurgularin yaradilmasi Ugun lazimi potensiala
malikdir. Membranlarin kémayi ile qazi su buxarindan ve daha ylksak karbohidrogenlardan
eyni vaxtda qurutmag, hamginin tursu komponentlarden teamizlemak mumkuandar.

Membran texnologiyalarinin asas ustlnliklarine asagidakilar daxildir: asagi kapital ve
amaliyyat xarclori; kompaktliq, etibarliliq ve yungullik; enerji seamaraliliyi, ekoloji cahatdan
tomiz; tam avtomatlasdirma imkani.

Membran qurgulari enanavi qaz emal proseslarine integrasiya edila bilar ki, bu da
amaliyyat xarclarinin 20-40% azalmasina imkan yaradir. MTR sirkati Pebax 1074 blok-
sopolimeri esasinda membran rulon kartriclerinden absorbsion texnologiyalarla birlikda
istifade etmayi taklif edir. Hal-hazirda membran bazarinda selliloza asetat va
polidimetilsiloksan asasli membranlar Ustunlik tegkil edir [1]. Laboratoriya tadgiqatlan
poliefir-blok-poliamidler (Pebax) kimi yeni polimerlarin tatbigine yonalmisdir. Membranlarin
gaz kegiriciliyi va segiciliyi polimerin xtsusiyyatlerinden asilidir, lakin praktikada polimerlarin
plastiklesmasi sebabinden ideal gostericilerdan 2-5 defe asagi effektivlik nimayis olunur. Bu
problem xususile yuksak karbohidrogen terkibli xam gazlarda musahida edilir. Membranlarin
gaz ayirma effektivliyi tullanti gazinda ve ¢ixig axininda komponentlarin gisman tezyiglarinin
forginden asilidir. Kutle 6tirmae prosesi asagidaki dusturla ifade olunur: x1 - p1> X2 - pa.

Burada x;, X; gazin mol fraksiyalari, p; ve p, ise tazyiglerdir. Membran
temizleanmasi zamani metan itkisi 10% ve ya daha c¢ox ola biler. Zararlari azaltmaq ugln
temizlenmanin ikinci marhalasi olan dovrler istifade olunur. Bundan slave, gazin membran
prosesina daxil olmadan avval kondensatdan va diametri 3 mikrondan ¢ox olan mexaniki
hissaciklarden tamizlenmasi lazimdir ki, bu da slave kapital ve amsliyyat xarclari yaradir. Son
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illerde inkisaf edan membran texnologiyasinin alternativ istigamati membran
kontaktorlarindan istifade edarak membran ve udma proseslarinin birlesmasidir. Bu Usul qaz
va maye fazalarinin ayiricisi kimi ¢ixis edan, daimi temas sahasini tamin edan ve fazalarin
bir-birine ndfuz etmasinin qarsisini alan membran vasitesila ¢irklandirici komponentlarin
maye absorbentlar terafinden udulmasina osaslanir. Asagida tebii ve neft gazinin
hazirlanmasinin asas problemlarinin halli Ggin membran materiallarinin ve membran
texnologiyalarinin xtsusiyyetlarini daha atrafli nezardan kegiririk.

Cadval 1
Su buxarinin ¢ixarilmasi uiglin membranlarin gaz naqli parametrlari
Polimer P(H20),m3/m?2atm Ayirma
( )saat faktorﬁ(HzO/Nz) Sortlar
Selliloza asetat 0,036 190000 35°C, 27 atm
Pebax 1074 0,18 6060 30°C, 1 atm
Nafion 117 1,5 41-106 30°C, 35°C, 1 atm
PDMS 0,16 38 30°C, 35°C, 1 atm

Qazlar qurutmaq ve tursu komponentlari ¢ixarmaq uUcgun dord asas polimer novl
istifade olunur: selliloza asetat, poliimidler, siloksanlar ve perftorlu polimerlor. Selllloza
asetata asaslanan asimmetrik membranlar 1980-ci ilin avvallerinde “Grace Membrane
Systems”, “Separex” va “Cynara” senayeds tadbik edilmisdir ve hazirda bazarin 80%-ni
toskil edir. Bu membranlar deniz platformalarinda qurasdirilan qurgular ve terkibinde
yuksak miqgdarda karbon dioksid olan qazi temizlenmasi tG¢ln genis tatbig olunur [2].

Noticada, membran Usulu gaz emali ve teamizlenmasi sahalarinde muasir ve effektiv
hall yollari taklif edir. Galecakds ise bu sahadaki elmi va texnoloji nailiyyatlor membran
sistemlarinin daha dayaniqli ve yuksak performansli olmasina imkan yaradacag.

Summary. Membrane technology is emerging as a cost-effective alternative for the
separation of C1-C4 gases. Membrane technology is characterized by low capital and
operating costs, high energy efficiency, and automation capabilities. Cellulose acetate,
polyimide, polysiloxane, and perfluoropolymers are used for gas purification. Each polymer
has a different permeability, selectivity, and chemical stability, and its resistance to
plasticization is important in certain applications. Block copolymers (e.g., Pebax) provide a
balance between hydrophilic and hydrophobic properties, providing high permeability and
mechanical strength.

Keywords: catalytic cracking; absorption; absorbent; membrane method; methane;
ethane; butane
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®OTOMETPUYECKOE ONPEOENEHUE MOHOB MEQWU(II) HA OCHOBE 4-TrMOPOKCU-3-
HUATPO®EHWUN-(2,3,4-TPUTUOAPOKCUPEHUIT) ONA3EHA
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B naHHon paboTte nsyveHo komnnekcoobpasosaHne meau(ll) c peareHTom 4-rmgpokcu-3-
HUTpodpeHun-(2,3,4-TpurnagpokcndeHunn)amaseHom(R),  CUMHTE3NPOBaHHbLIM  HA  OCHOBE
nuporannona.

Bbinn n3ydeHsl cnekTpbl nornoweHna komnnekcos Cu(ll) ¢ R B gnanasoHe 350-700 HMm
B 3aBUcMMOCTM OT pH cpeabl. YCTaHOBMEHO, YTO Komnriekc meab—peareHT (Cu—R) npoasngaet
MakcumarnbHoe norrnoweHne npy A = 540 HM npu onTumManbHOM 3HadveHun pH = 5.]1]
BbisBneHo, 4To AnNA MNOSIHOroO CBSA3bIBAHWUA WMOHA Meaun Heobxoaumo B3aTb 2 mn 1073 M
pacTtBopa peareHTa. BbluMcneH MonsipHbid KO3PUUMEHT nornoweHns € = 6250
n-monb~'-cM™'. YcTaHoBneHa nog4mHsaeMocTb 3akoHy byrepa—Jlambepta—bepa B nHTepBane
KoHueHTpauun 0.51-3.56 mkr/mn.

N3yyeHO BnusHME TemnepaTypbl U BPEMEHM Ha YCTOMYMBOCTb MCCEeOOBaHHOMO
Komnnekca. OnTnyeckasi NIOTHOCTb pacTBopa OCTaBasiaCb HEM3MEHHOW Ha NPOTSHKEHUN OBYX
CYTOK, YTO MOKa3blBaeT BbICOKYD CTabUNBbHOCTb KOMMIIEKCHOTO coeauHeHus. Takke Obino
N3y4eHO BIMUSIHWE TPEeTbero KOMMOHEHTa-aHTUNUpPMHaA Ha KomnrekcoobpasoBaHue. bbino
YCTAHOBMIEHO, 4YTO MpUM BBEAEHUN aHTUNUPUHA NPOUCXOOMT YBESNIMYEHUE ONTUYECKON
NNOTHOCTW U HabnogaeTcss 6aTOXPOMHOE CMeLLEeHNnEe MakCMMyMa MOTMOLLEHNS MO CPABHEHMUIO
C ABOMHbBIM KOMMMEKCOM, a TakKe K CMeLLEeHN0 onTumanbHoro pH B kncnyto obnacte.[2] Ans
nonHoro obpas3oBaHUA TPOMHOrO KOMMMekca Heobxoammo 1 M 9TaHOMbHOrO pacTeopa
KoHueHTpauum 0,001 M aHTUnNupuHa.

[na onpegeneHnsa coctaBa KOMMEKCOB ObINM NOCTPOEHbI rPagynpoBOYHbIE Fpadouku
Kak ans OBOWHOro, Tak U ANns CMeLIaHHO-NUraHAHOro KomnnekcoB. MeTogom M3oMonsipHbIX
cepun Crapuka—bapbaHenb ©“ MeToOOM cOBura paBHOBeCUs Obinn  onpeaeneHsbl
COOTHOLLEHMSI KOMMOHEHTOB B KomMmnsiekcax: anga agsonHoro Cu:R n anga tponHoro Cu:R:AHT
ANns CMellaHHO-NMraHAHOro KOMMJIeKca UM OHM COOTBETCTBEHHO coctaBunm 1:2 un 1:2:1.
MonsapHbIA KOI(PMUUMEHT MNOrNOWEHNA TPOMHOrO KOMMnekca yeenuuunca go € = 10000
n-monb~'-cM™', 4yTO nokKasbiBaeT Ha ©Oonee BbICOKYD YyBCTBUTENbHOCTb MeToda npu
NCMONb30BaHMM aHTUMMPMHA B KayecTBe TPETbero KOMMOHeHTa. [loayMHAEeMOoCTb 3aKkoHa
Byrepa—Jlambepta—bepa Habniogaetcs B pguanasoHe 0.279-3.05 wmkr/mn. WccnepoBaHo
BNUSAHWE NOCTOPOHHMX NOHOB Ha KomnriekcoobpasoBaHne 060ux TUMOB KOMMMEKCOB.[3]

PHOTOMETRIC DETERMINATION OF COPPER(Il) IONS BASED ON 4-HYDROXY-3-
NITROPHENYL-(2,3,4-TRIHYDROXYPHENYL)DIAZENE
Nubar Aliyeva!
Sakhil Gamidov?
Fargana Aliyeval
Minaya Mamedoval
Polad Mamedov?
eliyeva.nubar2021@gmail.com
Baku State University?!
Azerbaijan Technological University?

The complexation of copper(ll) ions with 4-hydroxy-3-nitrophenyl-(2,3,4-
trinydroxyphenyl)diazene (R), synthesized from pyrogallol, was investigated by
spectrophotometry. The Cu(ll)-R complex exhibits maximum absorbance at 540 nm at pH
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5 and obeys the Beer—Lambert law in the range of 0.51-3.56 ug/mL, with a molar
absorptivity of € = 6250 L-mol™-cm™.

The addition of antipyrine leads to the formation of a ternary complex with enhanced
absorbance and a bathochromic shift, as well as increased sensitivity (¢ = 10000
L-mol™"-cm™) and a wider linear range (0.279-3.05 pg/mL). The stoichiometry of the
complexes was established as 1:2 (Cu:R) and 1:2:1 (Cu:R:antipyrine). The developed
method demonstrates good stability and selectivity in the presence of interfering ions.

Keywords: Copper(ll), spectrophotometry, azo reagents, complex formation,
antipyrine, molar absorptivity, Beer—Lambert law, mixed-ligand complex
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Agir metal ionlarinin yol verilon son gatiliq saviyyasinde muayyan edilmasi otraf
muhit obyektlaerinin ekoloji monitoringinde muahim analitik problemlardan biri sayilir. Bu
elementlarin bir gox muhitde gox asagi gatiligqda olmasi ve matrisa komponentlarinin guclu
manea téretmasi onlarin hatta an muasir fiziki ve fiziki-kimyavi Usullarla bels daqiq tayinini
cotinlesdirir. Bu sababden hamin elementlerin avvalcadan qatilasdirilmasi zaruri olur.
Sorbsion ayirma ve qatilasdirma dsullari heam mineral xammalin, ham de texnogen
tullantilarin emalinda, elace de analitik praktikada muxtslif teyinetma metodlarinin lazimi
hassasliq va segiciliyini tamin etmak magsadila genis tetbiq edilir.

Taqdim edilon isde UzUm tenayi oduncagi esash tabii sorbent istifada
olunmusdur.  Bu sorbent vasitasile Pb(ll) ionlarinin sorbsiya ve desorbsiya proseslori
todqiq edilmisdir. Sorbsiya prosesina muxtslif amillarin: maye fazanin pH-i, ion quvvesi,
tam sorbsiya tarazliginin yaranmasi Ug¢lUn lazim olan vaxtin tesiri Oyrenilerek
gatilasdirmanin optimal saraiti musyysn edilmigdir. Sorbsiya tecrubalari statik saraitde
aparilmisdir. Alinmis naticalaer cadvelds taqdim olunub.

Cadval. Pb(ll) ionlarinin Gzim tenayi oduncagi asasli sorbentlo statik sorbsiya
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tocrubalarinin asas xarakteristikalari (d=0,14 mm)

ST, mg/q Sorb. derac. % | pHopt. wx, mol/l Zaman, saat
561 51 5 0,8 3.0
*-jon quvvasinin sorbsiya daracasinin azalmasina sabab olan giymati
Isde hamginin sorbsiya olunmus qutdusun ionlarinin desorbsiyasi da tadgiq
edilmisdir. Muxtslif mineral va Uzvi tursularin metal ionlarin desorbsiyasina tesiri
arasdinimisdir. Tacruba godstermisdir ki, qurgusunun maksimal desorbsiyasi perxlorat
tursusunda bas verir.

INVESTIGATION OF PB(Il) ION SORPTION USING A GRAPEVINE-DERIVED

NATURAL SORBENT

Fidan Bahmanoval

Fidan Bagishoval

Niyazi Abdullayev?!
Sahil Hamidov?
Chiragov Famil!

fidanbagishova2004@gmail.com
Baku State University?!
Azerbaijan University of Technology?

The determination of heavy metal ions at low concentration levels is an important
analytical problem in environmental monitoring, making a preconcentration step
necessary. In this study, the sorption and desorption of Pb(ll) ions were investigated using
a grapevine-derived lignocellulosic biosorbent. The optimal conditions were determined as
pH = 4, ionic strength y = 0.8 mol/L, and an equilibrium time of 1.5 hours. Under these
conditions, the sorption capacity was 215 mg/g and the sorption degree was 44.13%. The
maximum desorption was observed in perchloric acid. The results indicate that the
biosorbent is effective for the preconcentration of Pb(ll) ions.

Key words: heavy metal ions, lead(ii) sorption, desorption, preconcentration,
sorption capacity, environmental monitoring.
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B-diketonlardan alde edilon azo birlesmalar, azo (-N=N-) funksional grupunun
xromogen  xususiyyatlarini  vel,3-dikarbonil sistemlerinin reaktivliyi ve tautomer
xususiyyatlorini birlagdiran funksional cehatden zangin Uzvi birlesmalerdir. Bu sinfe aid
birlesmaler tibb sahasinds yeni derman namizadlarinin agkar olunmasi Ugun Umidverici
hesab olunur. Dimedon ssasinda sintez edilmis azo birlesmanin ag qan xargengi
hlceyrealarina gargsi selektiv sitotoksik xassasi mugsahida olunub[1]. Tadqgigatlar gdsterir ki,
B-diketonlarin azo birlesmaleri genis farmakoloji potensiala malikdir ve antimikrob,
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antioksidant, hamcinin iltihabaleyhina xassaleri mévcuddur. Bu sinif birlegsmalarin metallar
ile emala gatirdiyi xelat birlesmalarin bioloji xasselari serbast liganda nazeran yuksakdir[2].
Deyilenleri nezere alaraq, B-diketonlarin azo birlesmalerinin  va onlarin metal
komplekslarinin sintezi,xasssalorinin arasdiriimasi aktual massladir. Bu maqgsadle dimedon
asasinda azobirlesma, onun esasinda kompleks birlasmaler sintez edilmis ve xassalori

arasdiriimisdir.
O

Sakil 1. Sintez edilmis azobirlagsmanin qurulusu

Azobirlegsmenin sintezi 2 marhaleds apariimisdir. ilk merhsleds p-fliior anilin mivafiq
diazonium duzuna cevrilmigdir,sonraki merhalada alinmig diazonium duzu qgelaevi muhitde
dimedon ile reaksiyaya daxil olaraq uydun azobirlesmeni amale getirmisdir. Metallar ila
kompleks birlesmalerin sintez etmak tg¢ln muvafiq metal duzlari spirt/su (7/3 nisbatinda) hall
edilerak reaktivin spirtde mahlulu tGzarine alave edilir. Qarisiq 3 saat qizdirilaraq qarisdirilir, 1
hafts saxlanildigdan sonra alinmis kompleks birlasmenin ¢okuntust suzulerak ayrilir.
Birlesmalerin qurulusu NMR, IQ spektroskopik usullar ile tedqiq edilmis,tomizliyi kagiz
xromatoqrafiyasi ile yoxlaniimisdir. Potensiometrik titlema Usulu il ligandin dissosiasiya
sabitinin, kompleks birlegsmalerin davamliliq sabitinin qgiymati teyin edilmisdir. Kompleks
birlesmarin monokristallari yetisdirilorak,quruluglari Rentgen qurulus analiz metodu vasitesile
tedqiq edilmisdir.
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INVESTIGATION OF THE SYNTHESIS AND PROPERTIES OF DIMEDONE-BASED
AZO COMPOUNDS, COMPLEX COMPOUNDS
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This study focuses on the synthesis and investigation of a dimedone-based azo
compound and its metal complexes. The compound was obtained through diazotization and
coupling reactions, and its structure was confirmed using spectroscopic and analytical
methods. The stability and structural properties of the ligand and its complexes were studied
using potentiometric and X-ray analysis techniques.

Key words: B-diketone, dimedone, azo compound, X-ray analysis, potentiometry.
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Pirogallol esasinda sintez edilmis Uzvi reaktivler metallarin fotometrik tayininde
perspektivli reagentler hesab olunur. Bu magsadla pirogallol asasinda sintez edilmis
azobirlesmadan istifade etmakla Ag(l)-un fotometrik tayinat metodikasi islenilmisdir.
Kompleks birlesmanin analitik gostaricilerini artirmaqg maqgsadile binar kompleksa Uguncu
komponent kimi ditioksamidin tesiri dyrenilmisdir.[1] istifade olunan (izvi reaktiv asagidaki

formulaya malikdir:
HO N
' . \

Kompleks amalagalma reaksiyasinin optimal saraitini miayyan etmak ugln sistemin
pH-dan asihligi dyranilmis ve muayyan edilmisdir ki, binar kompleks tugun optimal muhit
pHopt = 6,0, maksimum isiq udmasi ise Amax = 490 nm dalga uzunlugunda musahida
olunur. Ditioksamidin binar kompleksa tesiri naticesinde miuxtalif ligandh kompleks
birlesma amalea galir. Muxtalif ligandli kompleksin optimal amalagalma geraitini  pHopt =
5,0, maksimum isig udmasinin ise Amax = 520 nm oldugu muayyen edilmisdir. Kompleks
birlesmalerinin optimal seraitlerinde reagentlerin gatihdinin binar ve mauxtalif ligandl
komplekslara tasiri 6yronilmisdir. Alinmis naticelara asasen muayyen edilmisdir ki, binar
kompleksda reagentin optimal gatiligi 6x10> M, mixtslif ligandli komplekslerds iss
reagentin qatihg 6x10™> M, ditioksamidin qatiigi iss 4x10™> M olmahdir.[2] Xarici
faktorlarin kompleks amalagalmaya tesiri arasdiriimis va muayysan edilmisdir ki, binar
kompleks 60°C temperaturadek 10 saat, muxtalif ligandi kompleks isa 80°C
temperaturadak 2 sutka miuddatinda stabilliyini saxlayir. Her iki kompleksin Beer ganununa
tabegilik intervali éyranilmisdir. Molyar udma amsallarinin giymatlarinin mavafiq olaraq € =
8600 va £ = 10800 oldugu muayyan edilmigdir.

Kompleks birlesmalera kanar ionlarin va pardalayici maddalarin tesirinin naticalari
goOstermisdir ki, muxtalif ligandli kompleks birlasmalarin segiciliyi binar kompleksa nisbaten
daha yuksakdir.[2]
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INVESTIGATION OF SPECTRAL ANALYSIS OF COMPLEX COMPOUNDS FORMED IN
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A spectrophotometric method for the determination of Ag(l) ions using a pyrogallol-based
azo reagent, 2,3,4-trihydroxyphenylazo-4'-nitrophenol, has been developed. The effect of
dithiooxamide as a third component on binary complex formation was investigated to improve
analytical performance. The optimal conditions for the binary complex were found to be pH 6.0
with maximum absorbance at Amax = 490 nm, while the mixed-ligand complex showed optimal
formation at pH 5.0 and Amax = 520 nm. The stability, concentration effects, and Beer’s law
linearity were studied. The mixed-ligand complex demonstrated higher stability and selectivity
compared to the binary complex. The proposed method is suitable for the sensitive and
selective spectrophotometric determination of Ag(l) ions.

Keywords: Silver(l); Spectrophotometry; Pyrogallol-based azo reagent; Dithiooxamide;
Mixed-ligand complex; Beer’s law; Photometric determination
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The analysis of natural, industrial, technological and drinking waters in order to
determine the individual components is carried out using various chemical and physico-
chemical methods. However, the capabilities of the latter do not always allow one to
determine the microquantities of toxic and radioactive elements in objects of complex
composition. Taking into account the high ability of metals to accumulate in environmental
objects with constant intake, it is important to de-velop new simple, sensitive methods for
their determination at a level well below the maximum al-lowable concentration (MAC).
The main difficulties here lie either in the limited sensitivity of the method or in the
complexity of the matrix composition of the objects. To reduce the limit of detec-tion of
microquantities of elements by any method and to reduce the interfering effect of
accompa-nying substances, preliminary isolation and concentration of metals from the
analyzed objects is re-quired.

One of the main objectives of the study was to develop a methodology for the
preconcentration of Cu (ll) ions using natural sorbents through an environmentally safe
and economically efficient approach. For this purpose, pre-dried and mechanically ground
banana peel was used as a sorbent. Key factors affecting the sorption and desorption
processes—such as pH, ionic strength, initial metal ion concentration, and
sorption/desorption time—were systematically investigated.
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Based on the results of the experiments, it was determined that the sorbent
effectively adsorbs Cu (II) ions under optimal conditions. The main parameters of the
proposed methodology were established as pH = 5, Cu (ll) ion concentration of 6 x 1073
mol/L, and a static sorption capacity of 71.5 mg/g. It was also observed that an increase in
ionic strength up to 0.2 mol/L does not significantly affect the efficiency of the sorption
process, which enables the method to be applied over a broader range of conditions.

During the optimization of the desorption process, various inorganic acids were
tested, and it was found that 1.5 M phosphoric acid provided the highest desorption
efficiency. Based on these results, a practical and reliable methodology was proposed for
the preconcentration of Cu (ll) ions using natural sorbents prior to their analytical
determination.

The developed method can be applied to environmental samples, particularly for the
analytical determination of heavy metal ions in water sources. This approach offers both
ecological and economic advantages and opens up new opportunities in the treatment of
industrial wastewater.

A simple and eco-friendly method for the preconcentration of Cu (IlI) ions using
banana peel as a natural sorbent was developed. Optimal conditions were established as
pH 5 and an initial Cu (ll) concentration of 6 « 107 mol/L, with a maximum sorption
capacity of 71.5 mg/g. Sorption efficiency remained stable up to an ionic strength of 0.2
mol/L. The highest desorption efficiency was achieved using 1.5 M phosphoric acid. The
method is rapid, cost-effective, and suitable for the determination of trace Cu (ll) ions in
water samples.

Keywords: Cu(ll) ions, preconcentration, natural sorbent, banana peel, sorption
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Bioloji sistemlards demir, fizioloji prosesleri idare edan fermentativ ve geyri-
fermentativ zulallarin terkibinde olan mikroelementdir. Onun an ¢ox taninan funksiyasi
oksigen dasinmasidir, burada qirmizi gan huceyralarindaki hemoglobinin hem grupunda
markazi atom kimi xidmat edir ve oksigenin agciyarlerden periferik toxumalara sistematik
catdinilmasini temin edir[1]. Organizmds Demirin artiq migdarda olmasi ve yaxud
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catismamazhgr muxtslif xasstaliklerin yaranmasina sabab olur[2]. Buna gére da damirin
kicik migdarlarinin tayini metodikalarinin islenilib hazirlanmasi actual masasladir. Xromotrop
tursusu ve onun téramalari Fe®*" ionu ile intensiv rangli kompleks birlagmaler amale gatirma
gabiliyyatine malik olduglari UGgun analitik kimyada genis tedqig olunan ve tetbig edilan
xromogen reagentlar sirasina daxildir. Bu tadqigat isinde p- FlGoranilin ve Xromotrop tursusu
asasinda azo birlegsma sintez edilmis va alda edilon reagent Fe(lll)-Un spektrofotometrik tayini

Ucun tatbiq edilmisdir.
F
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Sakil 2. 3-((4-fliiorofenil)diazenil)-4,5-dihidroksinaftalin-2,7-disulfo turgu reagentinin qurulusu

Azobirlesmanin sintezi iki merhalede hayata kegirilmigdir. Ilk marhalada p-Fluoroanilin
turs muhitde nitrit tursusu ile garsiligh tasiri neaticesinde diazonium duzu alinmisdir, ikinci
marhalads sintez edilmis diazonium duzu xromotrop tursgusu ile reaksiyasindan muvafiq
azobirlosme alinmisdir. Sintez edilmis birlesmanin qurulusu iQ, NMR spektroskopik metodlari
ilo tasdiq edilmis, tamizliyi kagiz xromatoqrafiyasi ile yoxlaniimisdir.
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Sakil 3. Fe(lll) tayini tigiin daracali grafik

Fe3* ionunun bu reagentle emale gatirdiyi kompleks birlesmanin optimal seraitini
muayyan etmak Ugun pH-dan asilligi 6yrenilmisdir. Tacrubalar zamani muavafiq tursuluglu
muhiti yaratmaq Ugln amonyak/asetat buffer maehlullarindan istifade olunub. Teacribalar
asasinda kompleks amalegalmanin optimal seraitinin pHopt-3 , Amax -540 oldugu tasdiq
edilmisdir. Reaktiv gatiiginin kompleks amalagalmays tesiri 6yranilmis ve muayyan edilmisdir
ki , demir ionunun kompleks birlesmanin terkibine tam kegmasi lGglin reaktivin 1ml 1x10-3
gatihgi teleb olunur. Kompleks birlasma 80 °C —ya kimi davamli ve 1 sutka saxladigda bels
optiki sixhdgin giymati deyigsmir.Optimal seraitde deracali grafik qurulmus ve Ber ganununa
tabecilik intervalinin 0.224-2.24 mkg/ml oldugu muayyan edilmisdir. Molyar udma amsalinin
giymatinin 1,975 x 10* -dur.Kompleks amalagalmays tesir edan kanar ionlarin tasiri
arasdiriimisdir.
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SYNTHESIS OF AZO COMPOUND BASED ON CHROMOTROPIC ACID AND
SPECTROPHOTOMETRIC STUDY OF Fe(lll) COMPLEX
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The azo reagent based on Chromotropic acid was synthesized, its structure was
confirmed by IR, NMR spectroscopic methods. The complex formation between Fe(lll)
ions and the reagent was studied under different conditions. Optimal complexation
occurred at pH 3 with a maximum absorbance at 540 nm. The complex showed good
stability up to 80°C and remained stable for 24 hours. The method follows Beer’s law in the
concentration range of 0.224-2.24 ug/mL, with a molar absorptivity of 1.975 x 10* . The
influence of interfering ions was also investigated. The results demonstrate that the
synthesized reagent is effective for sensitive spectrophotometric determination of Fe(lll).

Keywords: Chromotropic acid, azo compound, Fe(lll) determination, p-fluoroaniline,
spectrophotometry
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KOMPLEKS BiIRLOSMOLORININ TaDQiQi
Tural 9dilzada!
Kanan Agayev?!
Sahil Homidov?
Faride Meammadova?
Famil Ciragov?
turaladilov0119@gmail.com
Baki Dovlat Universitetit
Azarbaycan Texnologiya Universiteti?
Ganca Dovlat Universiteti®
Malumdur ki, salisil aldehidinin siff asasli tdremaleri metallarla xelat birlesmaler
amale gatirdiyine gére koordinasion kimyada xususi ahamiyyat kesb edir. Bu sinif Gzvi
reaktivlierdan metallarin fotometrik ekstraksiyali-fotometrik tayininds istifade olunur. Bu
reaktivler asasinda sintez edilmis kompleks birlagmalar xemoterapiyada da tatbiq sahasina
malikdirlar. Ona goéra de, salisil aldehidi asasinda yeni Uzvi reaktiv sintez edilmis ve onun
metallarla smalagatirdiyi kompleks birlegsmalar tadqiq edilmigdir. Reaktiv adabiyyatda
malum olan metodika asasinda sintez olunmusdur. Reaktivin tarkib va qurulusu element
analizi iQ ve NMR spektroskopik metodlari ile dyranilmisdir.
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pH-metrik titlema metodu ilo reaktivin dissosiasiya sabitinin giymati hesablanmisdir.
Bundan étari reaktivin 104 va10-3M gatihigh mahlullarindan istifade olunmusdur. lon qlvvasini
p=0,1 yaratmagq ug¢un KCI istifade olunmusdur.

Sintez olunan reaktiv bir asasli reaktiv olduguna gore dissosiasiya sabiti:
[HA]

-lgKais= pH + Igm
pka= 1gKdis
Hesablamalar naticasinde malum olmusdur ki, dissosiasiya sabitinin manfi logarifmik
giymati Pk=8,1410,03
Kompleks birlegsmalarin davamliliq sabiti M:R=1:1 nisbatinds titrlemasindan alinan
naticalera asasan asagidaki dusturlara géra hesablanmisdir:
Kday=Cr—[R7IX
[R]
[R]= texr {1*63*[?+j;[0H_]}Kdis

M: R=1:1 olduqda: Cu=Cr
Cr — ligandin tmumi gatihgi
[R] - ligandin tarazliq gatilig

Hesablamalardan alinan naticaye gére davamliliq sabitlerinin asagida gdsterilan
giymete malik olmasi muayyen edilmisdir
Fe(lll) - 8,04+0,03;  Cu(ll)-6,21£0,04 ;  Ni(ll) — 6,14+0,05 ;
Co(Il) — 6,10+0,04 ; Zn(ll) - 6,05+£0,06 Mn(ll) — 6,06+0,06
Konduktometrik titrlema metodu ile tadqig olunan kompleks birlagsmalerin xUsusi
elektrik kegiriciliyi 6lciimusdlr. Alinan naticelera asasan muayyan edilmisdir ki, xUsusi elektrik
kegiriciliyinin giymatlarindan asili olaraq kompleks birleagsmalarin davamlligi asagidaki sira Uzra
dayisir.
Fe>Cu>Ni>Co>2Zn>Mn
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Schiff base derivative of Salicaldehyde was synthesized and properties of its metal
complexes were studied. The synthesized reagent was characterized using IR, and NMR
spectroscopy. Its acid/base properties were studied via pH-metric titration, revealing a
dissociation constant of pKa = 8.14. The stability of metal-ligand complexes (in a 1:1 ratio)
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was determined using titration methods. Results showed that the stability constants vary
depending on the metal ion, with the highest stability observed for Fe(lll). Conductometric
studies confirmed the same stability trend. These findings indicate that the reagent can
effectively form stable complexes, which may be useful in analytical chemistry and
potential biomedical applications.

Keywords: Salicylaldehyde, Schiff base, Metal complexes, pH-metric titration,
Stability constant, Dissociation constant (pKa).
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Materialsiinasliqg sahasinde materiallarin emali prosesleri yalniz istehsalatin
mahsuldarligini artirmagqla kifaystlanmir, eyni zamanda isgilarin saglamhg: tgun muxtalif
tohlika va risklar yaradir. Bu risklerin diizgun giymatlandirilmasi va idare olunmasi amayin
muhafizesinin - mulasir standartlara uygun sisteminin formalasdirimasinda asas
komponentlerdan biridir. Mexaniki, termiki, kimyavi, fiziki ve psixoloji amiller bu sahada
asas tehluka manbalari hesab olunur. Mexaniki risklar, xususile kesici aletler, yuksak
suratli emal masinlari, preslar ve diger harakatli avadanliglarin istifadasi ile baghdir. Bu tip
risklar iscilarin xasarat alma ehtimalini artirir, amayin muhafizasi tadbirlarinin kompleks
sokilda tatbiq olunmasini labud edir [1].

Termiki riskler qaynaq, metal eridilmasi, tokma, istilik vo digar ylksak temperatur
proseslari zamani yaranir. Bu amaliyyatlar iscilorde yaniq, istilik soku, baden seathindea
giciglanma ve uzunmuddatli istilik tasirlarinin yaratdidi fizioloji narahatliglara sabab olur.
Hamginin, termiki stressin uzunmuddatli tesiri psixoloji ve kognitiv funksiyalara manfi tesir
gOstera biler, bu da istehsalat keyfiyyatine birbasa tesir gostarir.

Kimyavi risklar polimerler, gatranlar, tursular, solventlar va buxarlar kimi texnoloji
maddalarin istifadasi ile baghdir. Uzunmuddaetli tesir naticaesinds isgilarde tenaffus
yollarinin xroniki xastalikleri, deri reaksiyalari, sinir sistemi pozuntulari ve bazi hallarda
sistemli orqan disfunksiyalari inkisaf eda biler. Bu risklar xususile polimerlarin emall,
kompozit materiallarin hazirlanmasi ve metallurgiya emaliyyatlarinda yuksak aktualdir [2].

Material emali zamani yaranan toz ve aerozollar da isgilerin saglamhgi Ggun ciddi
tohlike toskil edir. Metal, keramika ve kompozit hissaciklerin havaya yayilmasi tenaffls
yollarina maenfi tesir gosterir, allergik reaksiyalara, xroniki bronxit va pnevmoniyaya sabab
olur. Hemginin, uzunmuddatli toz ve aerozol tssiri ig¢inin amayin mahsuldarhigini azaldir,
amaliyyat zamani diggetinin yayllmasina ve (oezalarin artmasina gatirib c¢ixarir. Fiziki
amiller, o cumladan sas-kuy, vibrasiya va elektromaqnit sahaleri iscilarin ham psixi, heam
da fiziki saglamhigina menfi tesir gdsterir. Uzunmuddatli vibrasiya azsla-sUmik sistemi
pozuntularina, esitma itkisina, sinir sistemi disfunksiyalarina yol acir, yiksak ses-kly isa
iscinin diqgatini azaldir ve gazalarin yaranma ehtimalini artirir.

Omayin muhafizasi yalniz fiziki tshlikasizlikle mahdudlasmir, ham da isgilerin
psixoloji rifahini ve tehliikesizlik madsniyystini ehate edir. iscilerin motivasiyasi, emak
munasibatleri ve tahlukasizlik madaniyyati istehsalatin semaraliliyina birbasa tasir gosterir.
Psixoloji stressin ylksak oldugu mubhitlerds isciler sehv gararlar vers biler, bu da gaza ve
avadanliq siradan ¢ixmalarina gatirib ¢ixarir. Sistemli yanasma mexaniki, kimyavi, termiki
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ve fiziki riskleri kompleks sakilde giymatlendirir, qgabagqglayici tedbirler goérir ve
avadanliglarin muasir tehlukasizlik standartlarina uygunlugunu temin edir [4].

Materialsiinasligda amayin muhafizesi Ugun texniki, teskilati va fardi muhafize
tedbirleri kompleks sakilda tetbiq olunmahdir. Texniki tadbirlor avadanliglarin muasir
standartlara uygunlugunu, gqoruyucu mexanizmlarin tatbiqini, avtomatlasdirmani ve sensor
sistemlarinin istifadasini ahate edir. Toskilati tadbirler isgilorin tehllkeasizlik talimatlarini
ahate edir, tahllkasizlik qaydalarina nazarati ve proseslarin dizgun planlasdiriimasini
tomin edir. Ferdi muhafize vasitaleri ise ig¢ilarin kimyavi maddalardan, tozdan, istilik ve
mexaniki tasirlardan gorunmasini temin edir.

Muasir senaye muassisalerinde regemsal monitoring ve sensor texnologiyalari
risklarin real vaxt rejiminde izlenmasini temin edir. Avtomatlasdirma va robotlasdirma
iscilori yuksak riskli emaliyyatlardan uzaglasdirir ve gaza hallarinin garsisini ahlr. Bu
yanasmalar, xUsusile ylksek temperatur, ylksoak surat ve toksik maddalarle islenan
proseslarda hayati shamiyyat dasiyir [3].

©mayin muhafizasi hamginin risklerin proaktiv idara olunmasini telab edir. Risklerin
giymsatlendirilmasi, iscilarin pesa xastaliklarina gargi muntazam tibbi muayinalari, geza ve
fovgelade hallar ticiin telimler ve simulyasiyalar smayin tehliikesizliyini artirir. iscilerin aktiv
istiraki ile tahlukasizlik madeniyyasti inkisaf etdirilir, gazalarin garsisi alinir ve amayin
mahsuldarligi yiksalir. Bu yanasma istehsalat xorclarinin optimallasdiriimasina,
avadanliglarin daha uzun muddat istifadesine ve mahsul keyfiyyatinin yuksalmasina
xidmat edir [4].

Belalikla, materialsinasligda materiallarin emali proseslarinds amayin muhafizasi va
risklarin idare olunmasi isci saglamhiginin gorunmasi, istehsalatin dayanighgdi, miassisanin
igtisadi inkisafi ve senaye ragabatliliyinin artirlmasi Ugun strateji shamiyyat dasiyir.
Sistemli yanasma, qabaglayici texnoloji hallerin tetbiqi, iscilorin pesoekarliginin artiriimasi
ve muasir tehlukssizlik texnologiyalarinin istifadesi goezalarin ve pese xastaliklarinin
garsisini almaga, emayin tahllkasizliyini tamin etmaya ve senaye muassisalarinin davamli
inkisafini desteklamaya imkan verir. Bundan alave, emayin muhafizasi is¢i motivasiyasini
artirir, tehlikasizlik madaniyyatini guclendirir va miassisenin Umumi ragabat gabiliyyatini
yuksaldir.
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SYSTEMATIC ORGANIZATION OF LABOR PROTECTION AND RISK MANAGEMENT
IN MATERIALS PROCESSING PROCESSES IN MATERIALS SCIENCE
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The article examines the systematic organization of occupational safety and risk
management in materials processing within materials science. Mechanical, thermal, chemical,
physical, and psychological hazards affecting worker health and production efficiency are
assessed. Emphasis is placed on the implementation of preventive measures, the role of
technical and personal protective equipment, and the impact of modern technologies, including
sensor systems and automation. A comprehensive approach prevents accidents, enhances
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productivity, and strengthens the economic sustainability of enterprises, confirming the
strategic importance of occupational safety in the industrial sector.
Keywords: occupational safety, materials science, processing processes, industrial

safety, risk management

POLIMER QABLASDIRMA MA_TERiALLARI_NI_N HAZIRLANMASI Vo ISTEHLAKGI
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Polimer gablasdirma materiallari muasir gida, arzag ve tibb senayesinin an vacib
komponentlarindandir. Bu isde ananavi sintetik polimerlar (PE, PP, PET) ve biopolimerlarin
(PLA, PBAT, nisasta osasl) hazirlanma proseslari — single-screw ve twin-screw
ekstruziya, co-ekstruziya, blown film, cast film va solvent casting Usullari texniki detallari ile
tohlil edilir. Multilayer strukturlarin barrier xassaleri, mexaniki moéhkamlik ve emal
parametrlari (temperatur, tezyiq, gat qgalinhgi) atrafli izah olunur. Eyni zamanda,
istehlakgilarin  sensor qiymatloendiriimasi Ug¢ln hedonic skalalar ve CATA metodlari
asasinda sorgu numunasi hazirlanmig va hipotetik naticalarin analizi verilmisdir. Naticeds,
Azarbaycan bazarinda davamli ve yuksak keyfiyyatli gablasdirma materiallarinin inkisafi
Ugun praktiki hallar taqdim edilmigdir.

Polimer gablasdirma materiallarinin istehsali mixtalif texnoloji marhalslari shate edir:
1. Xammal sec¢imi: ©n ¢ox istifade olunan polimerlar — polietilen (PE), polipropilen (PP),
polietilen tereftalat (PET), polivinilxlorid (PVC).
2. istehsal texnologiyalari:
- Ekstruziya — film ve plyonka istehsali Ggln.
- Qalibleama (Injection Molding) — butulka, qutu va digar sart gablarin hazirlanmasi.
- Ko-ekstriiziya — goxqatli strukturlarin yaradilmasi, mahsulun saxlanma muddatini artirir.
3. Muasir innovasiyalar:
- Biodegradasiya olunan polimerlar (PLA, PHA).
- Nanokompozitler — oksigen va nam baryerini guclendirir.
- Smart gablasdirma — mahsulun tezaliyini géstaren sensorlarla techiz olunur.

Polimer qablasdirma materiallarinin hazirlanmasi esasen termoplastik emal
Usullarina asaslanir. ©n genis yayillmis proseslar asagdidakilardir:
1. Single-screw ekstruziya (enanavi filmlar Ggln) - Polimer granullari hopperden (feeder)
barrele daxil olur, burada vint (screw) tarsefinden aridilir va homogenlagdirilir. Tipik
temperatur rejimi: 160—-250 °C (polimer névindan asili olaraq). Barrelin L/D nisbati 24:1—
32:1 olur. Oridilmis polimer die-dan kegarak film ve ya vareq saklinda gixir.
2. Blown film ekstruziya (gida qablasdirmasi tGglun an ¢ox istifade olunan Usul) - Oridilmis
polimer dairavi die-den boru saklinda ¢ixir, hava ile sisirilir (blow-up ratio 2—4), soyudulur
va yuxari ¢akilir. Qalinlig 20—200 um olur. Multilayer variantinda 3-9 qath filmlar alinir.
3. Co-ekstruziya (multilayer filmler) - Bir ne¢a ekstruder eyni zamanda forqli polimerlori
(mesalen, LDPE + tie layer + EVOH + tie layer + LDPE) feedblock ve ya multilayer die
vasitesila birlagdirir. Bu Usul ylksak barrier xassalari (oksigen, nem, aromatik maddaler)
temin edir. Qat qalinhidi nisbati 5-40% arasinda dayigir.
4. Cast film ekstruziya - Sridilmis polimer duz die-den soyuducu silindrlera (chill roll)
tokalur. Film daha hamar ve saffaf olur, lakin barrier xassaleri asagidir.
5. Biopolimerlar Ggln xUsusi proseslar:
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- Solvent casting: Biopolimer (PLA, chitosan, nisasta) hall olunur, galiba tékulir vae halledici
buxarlandirilir.

- Compression molding: Toz halinda biopolimer yiuksak tezyiq ve temperaturda (120-180
°C) sixilr.

- Electrospinning: Nanofiber filmlar Ggln istifada olunur, yliksak sath sahasi verir.

Cadval 1
Polimer gablagdirma materiallarinin hazirlanma tsullarinin texniki xtisusiyyatlarin miiqayisasi

Proses qall;ir::)cqil;pm) sQa?(tl xBairsriaesri saEr?i;a/;;;tl Osas tatbig
Blown film 20-150 1-9 Yuksak Orta Qida gablasdirmasi
Co-ekstruziya 30-200 3-11 Cox ylksak Yuksak Aktiv gablasdirma
Cast film 10-100 1-5 Orta Asagi Soffaf filmler
Solvent casting 20-100 1 Yuksak Asagi Biopolimer filmlar

istehlakgl giymetlendirilmesi liciin  hazir soru nimunesi hazirlanaraq teqdim
edilmisdir. Sorgu strukturu 100 nafarlik fokus-qrup tg¢ln nazearda tutulmusdur. Har igtirakgl
3 nUmunani (enanavi PE film, PLA biopolimer film ve multilayer aktiv film) toxunmagla,
goxlulamagla va vizual baxmagla giymatlandirir. Qiymatlandirme asagidaki Usullarla
apariimigdir:

1. Hedonic giymatlandirma (9-balli skala) "1 = g¢ox pis, bayanmirem ... 9 = ¢ox yaxsl,
bayanirem" prinsipi ile hayata kegirilmisdir. @sasan asagidaki suallar goyulmusdur:

- Gorunusu neca giymatlandirirsiniz?

- Toxunma hissi necadir?

- Qoxusu necadir?

- Umumi bayanma saviyyssi?

2. CATA (Check-All-That-Apply) — hansi ifadelare uydundur? (bir nege variant se¢cmak
olar)

- Seffaf va celbedici, - Cox ince / kdvrak, - Ekoloji cahatdan temiz, - Gucld ve davamli, -
Qoxusu xosagalan, - Qida Ugun tahlikasiz gérunur, - Cox plastik / stni goérindr, - Asan
acihr, - ©traf muhita zarerlidir, - Qiymatina uygundur.

3. Olave suallar istehlakgilarin mahsula olan fikirlerini tam aydinlagdirmaga imkan verir:

- Bu gqablagdirmani yenidan almaq istayardinizmi? (Bali/Xeyr)

- ©n vacib amil nadir? (Ekoloji tamizlik / Qiymat / Glc / $effafliq)

Olda olunmus naticaler:

1. Hipotetik naticealer, 100 nafar asasinda orta hedonic ballar (9-balli skala):

- ©nanavi PE film: 7.2

- PLA biopolimer film: 6.8

- Multilayer aktiv film: 8.1

2. CATA naticaleri (an ¢ox segilon ifadaler, %):

- Multilayer aktiv film: “Ekoloji cehatden temiz” — 82%, “Guclu ve davamli’” — 76%

- PLA film: “Qoxusu xosagalaen” — 68%, amma “Cox ince” — 55%

- ©nanavi PE: “Cox plastik goranur” — 71%

Olde olunmus gostericilara asasan Multilayer filmler ham goérunus, ham do
funksionallig baximindan an ylksak giymat almisdir. Biopolimerlar ekoloji imica goéra
ustunlik gazansa da, mexaniki mohkamlikda geride qalir. Bu arasdirmadan bels naticaya
galmak olar ki, agar mahsulun Uzarinda “ekoloji temiz” etiketi varsa istehlakgilar 15-20%
giymat artimina bels etiraz etmayacaklar.
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PREPARATION AND CONSUMER EVALUATION OF POLYMER PACKAGING MATERIALS
Azer Ismayil oglu Mammadov
mammadov_azerl974@mail.ru
Nazli K. Aliyeva
nazlialiyevaaa@gmail.com
Azerbaijan State University of Economics
Polymer packaging materials are among the most critical components in today’s food,
grocery, and medical industries. This study analyzes the preparation processes of conventional
synthetic polymers (PE, PP, PET) and biopolymers (PLA, PBAT, starch-based) through single-
screw and twin-screw extrusion, co-extrusion, blown film, cast film, and solvent casting methods.
Multilayer structures are examined in detail with respect to barrier properties, mechanical strength,
and key processing parameters (temperature, pressure, and layer thickness). In addition, a
consumer sensory evaluation guestionnaire using hedonic scales and CATA methods is provided,
together with an analysis of hypothetical results.
Keywords: polymer, packaging, production, consumer, evaluation.
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METALLARIN K®SIiLM3Si PROSESININ FiziKi-MEXANIiKi 8SASLARI VO DEFORMASIYA
MEXANIZMi
Saida Abdulali qizI Tagiyeva
mirzoyevasevinj@mail.ru
Ganca Dovlat Universiteti
Metallarin kesilmasi prosesi muasir istehsal texnologiyalarinin ayrilmaz terkib hissasidir
ve masingayirma, alatqayirma, aerokosmik sanaye, avtomobil istehsali kimi sahalerda genis
totbig olunur. Kasma yolu il emal Usullari detallarin 6lgu dagiqgliyinin tamin edilmasinds,
sothin keyfiyyat godstaricilerinin ylksaldilmasinde ve material itkisine nazarstde muhim rol
oynayir. Bu sabsbdan kesma prosesinin fiziki, mexaniki ve handasi asaslarinin elmi cahatdan
arasdiriimasi aktual elmi problemlar sirasindadir.Metallarin kasilmasi zamani bas veren
deformasiya proseslari murekkab xarakter dasiyir ve materialin mexaniki xtsusiyyatleri, alstin
handasasi, kasma rejimlari va xarici tasirlor arasinda garsiligl alags ile misayyan olunur. Bu
magaleda metallarin kasilmasi prosesinin nazari asaslari sistemli sakilda tahlil edilir, kesma
mexanizmi va kasma quvvalerinin formalasmasi elmi aspektdan izah olunur. Metallarin
kasilmasi — kasici alatin kdmayi ile emal olunan materialin saethindan artiq hissenin yongar
soklinda ayrilmasi prosesidir. Bu zaman alat ils detal arasinda intensiv mexaniki qarsiligh tesir
yaranir ve material yuksak garginlikler altinda plastik deformasiyaya maruz qalir [1].

Kasici alet Yonqgar

Sakil 1. Metallarin kasilmasi prosesinin iimumi sxemi

Soakil 1-de metallarin kasilmasi prosesinin Gmumi mexanizmi sxematik sakilde tosvir
edilmisdir. Sakilde kasici aletin emal olunan detal sathine daxil olmasi naticasinde materialin
artiq hissasinin yongar saklinde ayrilmasi prosesi gostarilir. Kesici alet detal sathine muayyan
kasma bucag! altinda tesir edir vo bu zaman material yuksak mexaniki garginliklare maruz
galir. Sakilda kasici alatin gabaq sethi boyunca yonqarin axin istiqgamati aydin gakilde geyd
olunmusdur [3]. Yonqarin formalasmasi materialin plastik deformasiyasi naticesinde bas verir
vo bu proses asasan alat—detal temas sahasinde camlenir.
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1. Esas késmo zonas

2.S0rtdnme zonas)

L Tamas zonasi

Sokil 2. 9sas deformasiya zonalari

Sokil 2-de metallarin kasilmasi zamani yaranan asas deformasiya zonalari tasvir
olunmusdur. Kasici alatin detal materialina daxil olmasi naticasinds material ardicil sakilda
Uc asas zonada deformasiyaya ugrayir: 1. ©sas kasma zonasi — Bu zona aletin kasici
kanari garsisinda yerlagir va materialin intensiv plastik deformasiyaya meruz galdigi
sahadir. Burada suUrisma mustavisi boyunca material qatlari bir-birine nazaren yerini
dayisir ve naticada yongar formalasir. Kesma prosesinin asas enerji sarfi mahz bu zonada
bas verir. 2. Surtinma zonasi — Bu saha yongar il alstin 6n sathi arasinda yerlosir.
Yongar alatin 6n sethi boyunca harekeat edarkan surtinma quvvalari yaranir ve temperatur
yuksalir. Bu zona alatin asinmasina va istilik yaranmasina birbasa tesir gosterir. 3. Temas
zonas! — Bu zona alatin arxa sathi ile yeni emal olunmus detal sathi arasinda formalasir.
Burada slrtinma nisbaten az olsa da, sethin keyfiyystina ve alatin dayaniglihgina tesir
edan mexaniki qarsiligl tasir mévcuddur [2].

Yonqarin formalasmasi kasma prosesinin asas naticasidir. Yongarin ndvi materialin
plastiklik deracesindan ve kasmae rejimlarindan asilidir. Praktikada asagidaki yonqar
novlari farglendirilir: davamli yongar, qiriq yonqgar, segmentli yonqar.

Qeyd edsak ki, kesma zamani alat Uzarine tesir edan quvvalar murakkab vektor
xarakteri dasiyir. Bu quvvalar adstan U¢ asas komponenta ayrilir: asas kasma quvvasi,
yemsa quvvaesi, radial quvve. ©sas kasma quvvasi materialin qopariimasi Ugun sarf olunan
enerjini muayyan edir. Diger komponentlar ise alstin dayanigligina ve vibrasiya
seviyyasina tesir gostarir [4].

Tabii ki, temperaturun kesma prosesina tesiri var. Bela ki, kesma zamani yaranan
istilik prosesin ayrilmaz hissesidir. istilik esasen plastik deformasiya ve slrtiinma
naticasinde meydana cixir [5]. Temperaturun artmasi isa alatin asinmasini suratlandirarak
materialin strukturunu dayisir va sathin keyfiyystine da tasir edir. Bu sababdan kasma
prosesinda soyuducu-maye maddaslarin tatbiqgi genis yayiimisdir.

Aparilan tahlillar gostarir ki, metallarin kasilmasi prosesi murakkab fiziki-mexaniki
hadisalor kompleksi ile xarakterize olunur. Kasma quvvalarinin, temperaturun, alst
handasasinin va material xUsusiyyatlarinin garsiligl tesiri prosesin effektivliyini miayyan
edir. EImi asaslara sbdykenan kasma rejimlerinin secilmasi istehsalin keyfiyyat
gostericilarinin yuksaldilmasina imkan yaradir.

ODOBIYYAT
1.Abbasov A.V., Nasirov M.S., Oliyev B.H. Features of deformation of disc cutter teeth in
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PHYSICAL-MECHANICAL FUNDAMENTALS OF THE CUTTING PROCESS OF METALS AND
THE MECHANISM OF DEFORMATION
Saida Abdulali gizi Tagiyeva
mirzoyevasevinj@mail.ru
Ganja State University

The article systematically analyzes the physical and mechanical foundations of the metal
cutting process and the deformation mechanism. Plastic deformation in cutting zones, chip
formation, the structure of cutting forces, and the influence of temperature are examined in their
interrelation.

The study determines that tool geometry and cutting parameters are the main factors
affecting deformation intensity, energy consumption, and tool wear rate. The scientific novelty of
the work lies in the comprehensive generalization of deformation stages and the force—temperature
interaction within the cutting process. The obtained results have practical significance for the
selection of optimal technological parameters.

Keywords: metal cutting, deformation mechanism, plastic deformation, chip formation,
cutting forces, tool geometry, cutting parameters, temperature effect, tool wear.
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GUXUR TiPLI BZU BUNKERINDSN PARTLAYICI SOBA KOMPONENTL®ORININ GIXISINDA

NUMUN®SLORIN MUSYYSN EDILMSI
Vurgun Faxraddin oglu Qahremanov?

vgahremanov@beu.edu.az

Musa Hiimbat oglu Cafarov?

m.ceferov@atu.edu.az
Baki Miihandislik Universitetit

Azarbaycan Texnologiya Universiteti?

Sobanin atrafi strafinda ylkin ve qazin vahid paylanmasi domna sobasinin rahat
islemasini temin edir ki, bu da koks istehlakina ve mahsuldarliga muisbat tasir gostarir [1].
Kompakt nov tipli doldurma qurdusu (BCU) ile techiz olunmus domna sobalarinda yulk
komponentlarinin sobanin atrafi strafinda vahid paylanmasini temin etmak ¢atindir. Buna gore
ds, nov tipli BCU olan sobalarda sobanin periferiyasi atrafinda temperatur gradiyenti konik
doldurma qurgusu olan sobalara nisbatan ¢ox vaxt daha yuksek olur. Sobanin Ust hissasina
material axininin vahidliyine BCU bunkerindaki yuk komponentlerinin nisbi modvqeyi
ahamiyyatli deracads tesir gostarir. Materiallarin rasional yerlesdiriimasi har bir komponentin
istehlakindan asilidir [1]. Domna sobasina yukun yuklenmasi uUgun rasional rejimi muayyan
etmak magsadile, ASC MMK-nin 2, 4, 6 ndmrali domna sobalarinin BZU-nun xatti dlgularine
nisbaten 1:5 miqyasinda istehsal olunmus tak yollu kompakt nov tipli yuklema qurgusunun
fiziki modeli Gzarinda bir sira tacriibaler apariimisdir [2].

BZU bunkerindan yuk komponenti axininin vahidliyi sinter yataginin altina, i¢arisina va
Ustlna yerlagdirilmis granullar ve asqarlarla dyranilmisdir. Koks qozu, mangan va damir filizinin
Umumi serfi 1,6-16 kq arasinda dayismisdir ki, bu da faydali hacmi 1370 m? olan real sobanin
200-2000 kg/yemaya uygundur. Qranullarin pay! yukin demir filizi hissesinin 30%-ni tagkil
edirdi. Heacm sixigi ne qeder yuksek olarsa, asqarlar c¢ixigdan bir o qader uzaqda
yerlasdirilirdi. Asqarlar BZU bunkerinin alt hissasine, ardinca sinter yatagina, mumi agqgar
sorfi 1,6 kq olan hissaya yerlagdirildikda, yik komponentinin bunkerdan ¢ixis ardicilhgr $akil 1-
3-8 uygun galirdi.
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Hissanin eamale galma vaxtinin imumi buraxilis middatindan payi

Sakil 1. Umumi gatqi sarfi 1,6 kq olan granullarin (a), koksun (b) ve aglomeratin (c) BZU bunkerindan
bir-biri ile qansiqda axmasi zamani tarkibi ve onlarin aglomeratin altinda yerlagmasi

Sakil 1 (a, b)-ya ssasen, ilk partiyalarda granullar ve asqarlarin yuksek miqdari
musahida edilmigdir, ¢lnki onlar BZU bunkerinin asagi hissasinde, sinterin altinda yerlasirdi.
Bunun aksina olaraq, bunkerdan partiya axininin ilkin aninda sinter mahsuldarligi shamiyyatsiz
idi va 3,2% teskil etmisdir. Partiya bosaldiqca sinter tarkibi artmisg ve vaxtin 70%-dan sonra
maksimumuna catmigdir. Asqarlarin istehlakinin artmasi ile onlar granullarla birlikde daha
baraber sakilde axmisdir (Sakil 2). Sinterin altinda yerleagsen materialin artmasi, 8,8 kq alave
sorfiyyatinda maksimum sinter mahsuldarliginin 90%-e, 16 kg-da ise 100%-a goadar dayismasi
ile musayist olunmusdur.
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Hissanin eamale galma vaxtinin tmumi buraxilis muddatindan payi
Sakil 2. Umumi qatqi sarfi 16 kq olan aglomerat va agqarlarla qarigdiriimig
BZU qabindan axarkan granullarin tarkibi ve onlarin aglomeratin
altina yerlasdirilmasi

Damir filizi granullarinin 30%-i ve 1,6 kq asqarlar sinterin orta tebagasina yerlosdirildikds,
maksimum sinter miqdari ilkin marhalade catdiriimigdir. Partiya konteynerden axdiqca sinterin
torkibi azalmigdir (Sakil 3). Asqgarlarin istehlakinin artmasi sinterin ¢atdiriimasinin vahidliyinin
artmasi il musayist olunmusdur (Sekil 4). Asqarlar sinterin orta tebagasina yuklanarkan,
partiya komponentlarinin ¢atdirilmasinin an yuksak vahidliyi mumi serfiyyati 8,8 kq oldugda
mugahida edilmigdir [3].

Asqarlarin sinterin yuxari hissasinds, sinterin Ustinds yerlesmasi ilo onlarin axin
suratinin artmasi butun partiya komponentlarinin paylanmasina manfi tasir gostermisdir. Buna
gore da, partiya komponentlarinin an vahid paylanmasi, Umumi sinter axin suratinin 60%-i
sisternin asagi hissasinda, ardinca granullar da daxil olmaqla asqarlarin va sinterin galan 40%-
nin yerlasdiyi zaman bas vermisdir.
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Hissanin amale galma vaxtinin tmumi buraxilig middatindan payi
Sokil 3. Umumi qatqi sarfi 1,6 kg olan granullar ve asqarlarla gansdiriimis
BZU qabindan axarkan aglomeratin tarkibi ve onlarin aglomeratin orta tabagasina
yerlagdirilmasi
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Hissanin amala galma vaxtinin Gmumi buraxilis mtddstindan pay!
Sakil 4. Umumi gatqi sarfi 8,8 kq olan qranullar ve agqarlarla qarigdiriimig
BZU qgabindan axarkan aglomeratin tarkibi ve onlarin aglomeratin orta tabagasina
yerlagdirilmasi
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DETERMINATION OF SAMPLES AT THE OUTLET OF BLAST FURNACE COMPONENTS
FROM A PIT-TYPE BZU BUNKER
Vurgun Fakhreddin oglu Gahramanov
Baku Engineering University
vgahremanov@beu.edu.az
Musa Humbat oglu Jafarov
m.ceferov@atu.edu.az
Azerbaijan Technologycal University
The effect of the order of the charge components in the BZU hopper and the flow rate
of the materials on their flow uniformity into the blast furnace was determined. It was found
that the most uniform flow of charge components occurs when 60% of the total sinter flow
is located at the bottom of the hopper, followed by additional materials, including granules,
and the remaining 40% of the sinter.
Keywords: blast furnace, bellless charging device, charge flow from the BZU hopper
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SULFOSALISIL TURSUSU iL® Fe(lll)-UN iCMOLi SUDA FOTOMETRIK
TOYINi
dlamdar dlbandov
Alemdar.albendov2020@mail.ru
Oli Muradov
Fidan Hasanova
Azarbaycan Texnologiya Universiteti

Fe(lll) sulfosalisil tursusu ile qarsiligl tasirds intensiv rangli suda hall olan birlesma amale
getirir. Bu zaman maehlulun pH-dan asili olarag rangleri bir-birinden farglenen muxtalif
birlesmaler amala galir. Bu birlesalerin kimyavi terkibi ve onlarin amalagalmasinin PH-
intervali asagida verilmisdir:

+r0 7 - >
/s ~
“Fe e Nre
— COO / —CO0O0 — COO
HOs3 HOsS 2 OsS 3
PH=1,8-2 PH=4-8 PH=8 - 11
Qirmizi-bandvsayi rangli Qirmizi rangli Sari rangli

Fe(lll)-Un igmali suda fotometrik tayininin asasinda onun sulfosalisi turgusu ile emala
getirdiyi qoérmizi-bandvsayi rangli  birlesmasinin sulu mahlulunun optiki  sixhdinin
Olcllmasine asaslair.

Lazim olunanan reaktiv ve avadanliqlar: 10%-li sulfat tursusu mahlulu, demir-
ammpniun zayi — NH4Fe(S04)2.12H20, Stagndart demir-ammonium zayi mahlulu. Bunun
ucun litirlik kolbada 0,8636q zay distille suyunda hall edilerek Garina pH 2 alinana gader
10%-i sulfat tursisu olave edilarek Olgclu xetine gedear distille suyu ile durulasdirib
garnisdirirlar. Alinan standart mahlulun 1ml-de 0,1mq Fe(lll) vardir. 0,5M sulfat tursusu
mahlulu,10%-li ammoniyak mahlulu, pH-mtr, analitik terazi, fotoelektrokolorimetr, 7 adad
50ml-lik dlsu kolbalari, harasindan bir adad olmagla 2, 5, 10ml-lik deracalenmis pipetlar vo
25ml-lik Mor pipeti.

Analiin gedigi.Daracalanmis grafiki qurmagq Ucun 6 adad 6lgu kolbalaria ardicil olaraq
0, 2, 4, 6, 8 vo 10 ml standart demir-ammoniun zayi daxil edib onlarin har birinin Uzarine
3ml sulfosalisil turgsusu va 1 ml sulfat tursusu mahlulu save edilarak mahlullarin hacmi
distille suyu ile 6I¢u xattine gatdirilaraq garisdirilir. Naticads terkibinds 0, 0,2. 0,4, 0,6, 0,8
ve 1mq Fe(lll) olan girmizi-bandvsayi rehgli mahlullar seriyasi almis olurug. Alinan bu
mahlullarin optiki sihigint 5Ne-li 1s1g suzgacinden ( Amax=510Hm) istifade etmakla
fotoelektrokolorimetrda olgurler.

50ml-lik 8lU kolbasina 25ml analiz edilen su daxil edib Gzarine 3ml sulfosalisil tursusu
ve 1ml sulfat tursusu mahlulu slave edilerak mahlulun hacmi distille suyu ile 6lgu xattina
catdirilaraq qarisdirilr.Alinan mahlulun optiki sixhdr 5Ne-li is1q stizgacindan istifada etmakla
fotoelektrokolorimetrda tayin edilir. Optiki sixliqin alinan giymatina uygun gale Fe(lll)-Un 25
ml mahlulda niqdari deracalenmil ayriden istifade etmakls tapilir.

Naticenin hesablanmasi.Analiz edilan suyun 1 |-de Fe(ll)-Gin miqgdari (Q, mag/ml)
asagidaki formul Gzrs hesablanir.

Q=0g.1000/25

Burada, g- 25ml igmali suda daracsalenmis grafik Gzra tayin edimis Fe(ll)-Un miqdari,

25-ise analiz Ggun gotlurudlmus igmali suyun hacmidir
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PHOTOMETRIC DETERMINATION OF Fe(lll) IN DRINKING WATER USING
SULFOSALICYLIC ACID
Alemdar Albendov
Alemdar.albendov2020@mail.ru
Ali Muradov
Fidan Hasanova
Azerbaijan Technological University
A photometric method of Fe(lll) in drinking water was developed. The method is
based on measuring the optical density of the red-purple colored solution formed by Fe(lll)
with sulfosalicylic acid in acidic medium. The price of iron corresponding to the price of
optical density is determined on the basis of the graded chart built according to the given

methodology

KUR®VARI QRAFITLIi CUQUNDA MODIFIKATORUN MIQDARININ QRAFIT DUYUN
SIXLIGINA V@ MEXANIKi XASSOLOR® TOSIRI
Oli Miisviq Hiisaynov
ali_huseynov97@hotmail.com
Azarbaycan Dévlat Neft va Senaye institutu

Kiravari grafit guqun (DI) — yuksak mohkamlik ve yaxsi plastik xususiyystlere malik
konstruksiya materialidir.. Bu materialin mikrostrukturunda qrafit inklGziyalar sferik formada
olur va bu, gatlarin yaranmasina garsi mugavimati artinir. Qrafitin sferik formasi magnezium va
ya nadir torpaq elementlori terkibli modifikatorlarin alava olunmasi ils alde edilir [1].

Qrafit duyun sayinin (nodule count) mikrostruktur ve mexaniki xassalare tosiri
coxsaxalidir. Artan duyln sayi stress konsentrasiyasini azaldir, materialin elastik-plastik
davranigini  stabillesdirir ve yorulma davamlihdini yaxsilasdirir [1,2]. Bununla yanasi,
duyunlerin 6lgust ve paylanmasi da mexaniki xassalera tasir edir: boyuk duyunlar gerginlik
konsentrasiyasini artinir, kigik ve berabar paylanmis duyunler ise mexaniki gostericileri
yuksaldir [2,3].

Muasir tedgiqatlar gosterir ki, optimal duyun sayl ve paylanmasi kuravari guqunun guc,
uzanma va zarba davamhligini shamiyyatli derecads artirir [1,3].

Tadgiqatin magsadi

Bu isin @sas maqsadi kuravari grafitli cuqunda grafit diyln sayinin modifikator migdari ile
alagasini ve naticada mexaniki xassalare tosirini sistematik sakilde dyrenmakdir. Blave olaraq,
magsad grafit diyln sayinin mikrostruktura, sferiklik gostericisine va paylanmasina tesirini
muayyanlagdirerak, optimal modifikator migdari tgun praktik tovsiye teqdim etmaokdir. Tedgiqat
hamginin duylin sayinin zarba ve dartilma testleri naticesinde alds olunan mexaniki
dayaniqgliga tasirini giymatlandirmayi hadaflayir.

Material ve metodika

Tadgiqatda istifade olunan material Fe —C —Si asasli ductile iron olmusdur.

NUmunaler laborator seraitde muxtalif grafit diylin sayini tamin etmak Ugun modifikasiya
edilmis ve belslikla, mikrostruktur forglilikleri sistematik sakilde yaradilmigdir.
1. Modifikator migdari: Qaliq Mg miqdari 0,03-0,06 % intervalinda dayisdirilmisdir. Bu interval

modifikatorun grafit sferoidizasiyasina tesirini optimallagdirmagq tugun segcilmisgdir [1,3].
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2. Mikrostruktur analizi: Numunalerin  mikrostrukturu optik mikroskop vasitasile ilkin
giymatlaendirilmis, daha daqiq tehlil G¢in skan elektron mikroskopu (SEM) istifade olunmusdur.
Bu metodlar grafit duydnlerinin 6lgustni, paylanmasini ve sferiklik daracasini dagiglikle
muayyan etmaya imkan verir.

3. Qrafit duyln say! (nodule count): Duyunlarin sixligi eded/mm? ile hesablanmig, orta duyun
diametri va paylanmasi statistik analiz edilmigdir.

4. Duyun sferiklik deracesi (nodule shape factor): Qrafitlarin sferikliyi 0—-1 intervalinda
giymatlendirilmis, 1 tam sferik duyund ifade etmisdir. Sferiklik derecesi mexaniki xassalare
birbasa tesir gosterir, yuksak sferiklik materialin plastiklik ve zarba davamliligini artirir.
Mexaniki testlar

1. Dartilma testlori (tensile tests): Rm (tensile strength), Re (yield strength) ve & (nisbi
uzanma) ASTM standartlarina uygun olaraq hayata kegirilmisdir.

2. Zarba testlori (impact tests): KV (Charpy impact strength) miuayyan edilmis, fargli duydn
sayina malik nimunalarde materialin zarbs davamlihigi mugayise olunmusdur.

Olave parametrlar va analizlar

1. Dayin 6lgtsu paylanmasi ve duylnlerarasi masafs mikrostrukturun homojenliyi ve mexaniki
xassalar ugun kritik rol oynayir.

2. Statistik analizler vasitesile diyun sayi ile mexaniki xassaler arasindaki korrelyasiya
muayyan edilmis, hamginin optimal diyun sayinin tayini apariimigdir.

3. Mikrostruktural parametrlarin voa mexaniki gdstericilarin qarsiligh tesiri grafiklar ve empirik
tonliklorla ifada edilmigdir.

Bu yanasma materialin ham makro, ham da mikro seviyyade davranigini tam sakilda
oyranmaya imkan verir va tadgiqatin elmi yeniliyini artirir.

Naticalar

Qrafit diiyiin say1 ve mexaniki xassalar

Qrafit duyun sayinin artirlimasi plastiklik gostaricilarini shamiyyatli derecade artirir. Bu,
stres konsentrasiyasinin azaldilmasi ve g¢atlarin yayllmasinin gecikmasi ile izah olunur
[1].Mexaniki guc gdstaricilari (Rm va Re) diyun sayinin artmasindan az tasirlanir, lakin yluksak
diyuln sayinda mikroyapida homojenlik tamin edilir [2].

Zarba davamlihgi (KV) diyln sayinin artmasi ile artmisdir; yliksak sferiklik va homojen
paylanmis diyunlar bu naticeni izah edir [3].

Duyun Olgusu ve paylanmasinin rol. Boyuk duyudnler stress konsentrasiyasini artirir va
plastiklik gostericilarini azaldir. Kigik ve baraber paylanmis duyunler materialin elastik-plastik
davranigini yaxsilagdirir. Optimal dayin sayr 200-250 adad/mm? intervalinda mexaniki
xassalarin balansini temin edir [1,2].

Qrafit morfologiyasi va korrelyasiya

Sferiklik deracasi = 85 % olan numunalards plastik deformasiya maksimum saviyyadadir.
Mexaniki xassaler ile duyln sayi arasinda qeyri-xatti, lakin musbat korrelyasiya musahide
olunur. Empirik olaraq:

Rm ~ VN,§ ~ In(N)

burada N — grafit diylin sayi (nodule count).

Muzakira.Qrafit diyidn sayi ve sferiklik darecesi materialin yorulma davranisini da
dayisir. Homojen ve yuksek sferikli grafit duyunlari ¢atlarin yaranmasini gecikdirir, yorulma
dovrlerini artirir voe mexaniki xassalarin stabilliyini temin edir [1,3].

Naticelar gosterir ki, duyun sayini artirmagla plastiklik va zarbe davamliligi
ahamiyyetli deracade yuksalir, guc gdstericilari ise sabit galir. Bu, sanaye tatbiglarinda
sferoidlasdirma prosesina nazarst ugun praktik tovsiyadir.

Natica.Qrafit duyln sayi ductile iron-un mexaniki xassalerine birbasa tesir edir.
Optimal diylin say1 200-250 adad/mm? intervalinda plastiklik ve guic balansini temin edir.Kigik
ve homojen duyunlar zarba davamliligini artirir. Mexaniki xassaler ile duyun sayi arasinda
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geyri-xotti misbat korrelyasiya movcuddur. Bu naticelaer sanaye tatbiginde mikrostrukturun
optimallasdiriimasi Gg¢ln baza tagkil edir.
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EFFECT OF MODIFIER AMOUNT IN DUCTED GRAPHITE IRON ON GRAPHITE GRAIN
DENSITY AND MECHANICAL PROPERTIES
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This study investigates the effect of graphite nodule count on the mechanical properties
of spheroidal graphite cast iron. The results show that an increase in nodule count enhances
plasticity and impact toughness, while strength characteristics remain relatively constant. An
optimal nodule count in the range of 200-250 nodules/mm? provides the best balance of
properties. These findings offer practical recommendations for microstructure optimization in
ductile iron production.
Keywords. Spherical graphite cast iron, graphite nodule count, mechanical properties,
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B pabote npoBegeHO CneKkTpodOTOMETPUYECKOE MCCefOBaHMe MpoLeccoB
komnnekcoobpasoBaHua monnbaeHa(VI) ¢ azocoegmMHeHnsMM Ha ocHoBe nuporannona R1
4-((4-cpTopdenun)anaserHnn)beHson-1,2,3-tpmon; R2 4-MUHOAHTUNUPWUH a30MMpPOranson;
R3 4-(4-cptop denun)aszobeHson 1,2,3-tpuon 3,5 cynbcokucnota HaTpueBasi COfb B
NPUCYTCTBUM aHTUNUPUHA, 4-aMUHOAHTUNUPMHA N TpudeHunryaHngmHa. NokasaHo, 4To
BBELEHME TPETbEro KOMMNOHEHTA NPUBOANT K 06pa3oBaHMIO YCTOMYUBBIX Pa3HONUraHOHbIX
KOMMNeKcoB ¢ 6AaTOXPOMHbLIM COBUIOM B CMEKTPaX MOrMOWEeHNS 1 NOBbILLEHUEM MOJISPHbIX
KOa(ppUUMEHTOB NO CpaBHEHUIO C BMHapHoM cuctemon Mo:R.

CnekTpodboTOMETPUYECKME  XapaKTEPUCTUKM  KOMMIEKCOB  MonubaeHa cC
asopeareHTamu:
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Komnnekc Avax, pH CooTHOLEeHne £, UHTepBan
HM M: R n-monb ':cMm™ | noguMHeHunA
3aKkoHy bepa,
MKr/mn
Mo-R1 490 1 1.2 16250 0,384-4,94
MoR2-ant 505 0,2H. 1:.2:2 27400 0,294-7,36
HCI
MoR2- 510 0,2H. 1:2:2 25150 0,294-7,36
4amant HCI
Mo-R2 460 1 1:.2:2 9400 0,54-4,94
MoR2-ant 485 0,2H. 1:2:2 13000 0,384-4,94
HCI
MoR2- 505 0,2H. 1:.2:2 15500 0,384-4,94
4amant HCI
Mo-R3 470 1 1:2 9120 0,54-4,94
MoR3-fen 488 1 1:2:1 12500 0,384-4,94

PHOTOMETRIC STUDY OF BINARY AND VARIOUS LIGAND COMPLEXES OF
MOLYBDENUM WITH AZOREAGENTS IN THE PRESENCE OF ANTIPYRINE AND 4-
AMINOANTIPYRINE
Magsudova Sevil!

Mamedova Farida?

Mugalova Gulshen?

Jiragov Famil*

Sahil Gamidov?
sevamg@gmail.com
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Azerbaijan Technical University?

Azerbaijan Technological University3

The paper presents a spectrophotometric study of the complexation processes of
molybdenum(VI) with azo compounds based on pyrogallol (R1, R2, R3) in the presence of
antipyrine, 4-aminoantipyrine, and triphenylguanidine. It was demonstrated that the
introduction of a third component leads to the formation of stable mixed-ligand complexes.
These complexes exhibit a bathochromic shift in their absorption spectra and an increase
in molar coefficients compared to the binary Mo:R system. The study established the
optimal pH, component ratios, and compliance with Beer's law for the synthesized
complexes.

Keywords:  molybdenum(VI), azo compounds,
spectrophotometry, mixed-ligand complexes, complexation.

C=p===9

pyrogallol,  antipyrine,
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HYDROMETALLURGICAL-ELECTROTHERMAL ROUTE FOR ALUMINA (Al;03)
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1. Introduction. Alunite [KAI3(SO4)2(OH)e] is an aluminium-rich sulphate mineral and a
strategically important alternative to bauxite for alumina production. Azerbaijan holds
substantial reserves at the Dashkesan deposit (>300 Mt) that remain underutilised [1]. The
dominant Bayer process is optimised for bauxite and performs poorly with alunite because
sulphate groups require high soda consumption and complex reagent circuits.
Conventional pyrometallurgical roasting (550-700 °C) is energy-intensive, and prior
approaches such as the lime-soda sinter process [4] have not achieved commercial
adoption. Purely hydrometallurgical routes, in turn, cannot deliver the alpha-Al,O3; phase purity
required for Hall-Héroult smelting. To date, no integrated process combining selective
hydrometallurgical leaching with controlled electrothermal phase formation has been
systematically established for alunite. This study combines a systematic literature review with
guantitative techno-economic modelling to analyse the foundations of an integrated
hydrometallurgical-electrothermal (HM-ET) process, evaluate its four-stage design, and
guantify its economic advantages.

2. Chemical and Thermodynamic Basis. Alunite contains ~37 % Al,O3, 11 % K,0, and
38 % SO; by mass. Dilute H,SO, (15-20 wt%) selectively dissolves the aluminium fraction at
80-95 °C: 2KAI3(S0O,),(OH)e + 6H,SO, — 3Al,(S0O,); + K,SO, + 12H,0, achieving 88-92 %
Al extraction [2]. The clarified Al,(SO,)s liquor is fed to an electric resistance furnace where
Al;(SO,); — Al,O3; + 3S0O; at 800-950 °C. Electrothermal heating affords precise temperature
control (£5 °C) [3], which is critical for phase-selective decomposition: below 800 °C the
product is amorphous; above 1,000 °C gamma-Al,O; forms at the expense of the desired
alpha phase. Liberated SO; regenerates H,SO, for recycling; potassium crystallises as
fertiliser-grade K,SO, (295 %) [2].

3. Process Description. The HM-ET process comprises four stages. Stage I: ore milled
to dgo < 75 uym (80 % of particles finer than 75 pym) is leached with 15-20 wt% H,SO, at 80-95
°C for 2—4 h. Stage II: the Al,(SO,); liquor is purified by pH adjustment to 3.5-4.0 and filtration
to remove iron and silica. Stage lll: spray-dried Al,(SO,)s is decomposed at 800-950 °C (5
°C), yielding alpha-Al,O; at 299.2 % purity — above the 98.5 % industry benchmark for Hall-
Héroult smelting-grade alumina [2]. Stage 1V: SO; is absorbed to regenerate H,SO, for Stage |
recycling; K,SO, is recovered by crystallisation. The closed-loop sulphur balance eliminates
SO, emissions and generates two marketable by-product streams.

4. Economic Assessment. A techno-economic model was built for a reference plant
processing 500,000 t/yr of Dashkesan ore (grade 32 % Al,O3), projecting ~95,000 t/yr Al,Os.
Energy consumption is 12-15 GJ/t Al,O; for HM-ET versus 18-22 GJ/t for conventional
processing (assumed tariff USD 0.05—-0.07/kWh, typical for Azerbaijani industry), saving ~USD
4.2—6.0 M/yr. At 2023-2024 prices (USD 380-420/t Al,O3), gross alumina revenue is ~USD
38-40 Mlyr. K,SO, co-production (42,000 t/yr at USD 280-320/t) adds ~USD 8.5 Mlyr;
regenerated H,SO, covers ~70 % of reagent demand, saving a further USD 3.2 M/yr. Table 1
summarises the principal performance indicators.
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Table 1.
Techno-economic comparison for a 500,000 t/yr alunite processing plant
Indicator Conventional HM-ET process
pyrometallurgy
Energy consumption, GJ/t Al,O3 18-22 12-15
Al,O3 purity, % 98.5-99.0 299.2
K,SO, revenue, USD M/yr — ~8.5
Capital cost vs Bayer plant, % -5t0-10 —20to -25
Investment payback, years 7-9 4-6

Source: Authors' calculations based on [1,2,3] and 2023-2024 market data.

5. Conclusion. This study has analysed the chemical and thermodynamic foundations of
the HM-ET process, evaluated its four-stage design, and quantified its economic advantages.
Selective H,SO, leaching (88-92 % Al extraction) with precision electrothermal decomposition
(800-950 °C, £5 °C) yields alpha-Al,O; at 299.2 % purity, co-produces marketable K,SO,, and
achieves closed-loop SO; recovery. Relative to conventional processing, energy consumption
falls ~30 %, capital cost is 20-25 % below a comparable Bayer-process facility, and payback
shortens to 4—6 years, confirming economic viability of the Dashkesan deposit. Future work
should prioritise pilot-scale validation and leaching kinetics optimisation; the model assumes
stable market prices and ore grade and should be recalibrated for detailed feasibility studies.

This paper analyses the scientific and technological foundations of an integrated
hydrometallurgical-electrothermal (HM-ET) process for producing metallurgical-grade alumina
from alunite [KAI3(SO,),(OH)g], with direct application to Azerbaijan's Dashkesan deposit
(>300 Mt). The scientific novelty lies in the integration of selective H,SO, leaching (88—92 % Al
extraction, 80-95 °C) with precision electrothermal decomposition (800—-950 °C, +5 °C) to yield
alpha-Al,O; at 299.2 % purity — a target unachievable by either route in isolation. Co-
production of K,SO, and recycled H,SO, reduces net operating cost by 18-22 % versus
conventional practice. For a 500,000 t/yr reference plant, energy consumption falls ~30 %,
capital expenditure is 20-25 % below a comparable Bayer-process facility, and the
investment payback period is 4—6 years at 2023—-2024 market prices.

Keywords: alunite processing, alumina production, electrothermal decomposition.
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Recently, we developed a series of pyrazine- and naphthyridine-modified oligo-a-
pyridylamino ligands by replacing one or more pyridine rings with pyrazine or naphthyridine
units. Incorporation of nitrogen-rich heterocyclic moieties such as pyrazine, along with the rigid
naphthyridine framework, markedly enhanced the reactivity of the ligands. This modification
facilitated the formation of long-chain EMACs and proved patrticularly effective for constructing
coordination polymers [1].

By using pyrazine and naphthyridine-containing diamino ligand, N2,N’-di(pyrazin-2-yl)-
1,8-naphthyridine-2,7-diamine (H2dpznda), a new Ni(ll) complex were synthesized and
structurally characterized. The ligand H.dpznda was synthesized on the basis of the
Buchwald’s palladiumcatalyzed procedures via the cross-coupling of 2,7-dichloro-1,8-
naphthyridine and pyrazin-2-amine in refluxing toluene under argon (Scheme 1) [2]:

+
= = =
ci N N ci HoN N NH,

Pd,(dpa)s l Bu’ONa

dppp toluene

(o L X 13
N/ N N/ N/ ” N/

H,dpznda
Scheme 1. The synthesis of H.dpznda

The direct reaction of H>dpznda with Ni(NO3),-6H,0O in ethanol and DMF produced the
complex [Cu(H,dppzda)(NOs).] (1). The compound was identified as a mononuclear species
through single-crystal X-ray diffraction, elemental analysis, electron spin resonance (ESR),
Fourier-transform infrared (FTIR), and UV-Vis spectroscopic studies.

Keywords: naphthyridine, complex, ligand
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As fossil fuel reserves deplete and demand for renewable energy grows, research
into sustainable energy sources is becoming increasingly important. Green hydrogen is a
clean energy source and a promising alternative to fossil fuels, whose use emits
greenhouse gases into the atmosphere [2]. Nickel-based electrocatalysts have shown
good activity in water splitting [1]. Mott-Schottky analysis is an electrochemical impedance
spectroscopy technique used to determine the conductivity type of compounds with
semiconducting properties. This method studies the dependence of the inverse square of
capacitance on potential. Mott-Schottky electrocatalysts activate electrocatalysts and have
semiconducting properties [3].

Ni-W-S Mott-Schottky Electrocatalyst synthesis was carried out by electrochemical
deposition method for 30 minutes on a nickel electrode with a geometric surface of 2 cm?
at a current density of 15 mA/cm?. The electrocatalytic activity of the synthesized
electrocatalyst was studied in 1 M KOH solution with Linear Sweep Voltammetry curves.
Also, the surface morphology and elemental composition of the sample were studied
through SEM and EDX analyses, and SEM analysis showed that the thickness of the
sample was 127 micrometers. At the same time, SEM results showed that the surface of
the synthesized sample has a rough structure, which increases the Roughness factor, i.e.
the real surface of the electrocatalyst is several times larger than its geometric surface. It
was studied through Raman spectra that there are bonds between Ni-S and W-S in the Ni-
W-S sample. In addition, the semiconductor properties of the Ni-W-S electrocatalyst were
investigated at a frequency of 1000 Hz through Mott-Schottky analysis and it was
determined that it exhibited p-type dopant conductivity. The semiconducting properties of
the Ni-W-S electrocatalyst are due to the presence of sulfur in the composition.

Keywords: Electrocatalyst, semiconductor, Roughness factor
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Introduction.The Hall-Héroult process is the universal route for primary aluminium
production. Anode holder brackets (yokes) in each reduction cell conduct 100,000-425,000 A
while mechanically supporting 18-40 pre-baked carbon anodes [4]. Operating at 940-980 °C in
a cryolite (NazAlF¢) melt, they endure fluoride corrosion, cyclic thermal loading and mechanical
stress, limiting typical service life to 3-6 years. Frequent replacement imposes substantial
costs on smelters. However, prior studies have addressed fluoride corrosion, thermal fatigue,
and mechanical wear largely in isolation; no integrated quantitative framework linking all three
degradation modes to their economic consequences has been established. This study
combines a systematic review of peer-reviewed literature (2012-2025) with quantitative
techno-economic modelling based on operational data from a reference 300,000 t/yr smelter. It
analyses the principal degradation mechanisms, evaluates modern protective technologies,
and quantifies the associated economic benefits.

2. Technical Characteristics. The yoke assembly consists of an aluminium rod, a
bimetallic (Al-steel) transition joint, a low-carbon steel yoke (C < 0.06 %, Mn 0.28-0.45 %) and
2-6 steel stubs fixed to the carbon block with cast-iron thimbles. The optimum stub diameter is
140 mm [1]. The electrolyte temperature is 940-980 °C, anode current density is 0.7-1.2 A/cm?,
and the total anodic voltage drop is ~300 mV (7-9 % of the cell voltage of 4-5 V) [4].

3. Factors Reducing Service Life. Fluoride corrosion is the primary degradation
mechanism: scanning electron microscopy with energy-dispersive X-ray spectroscopy (SEM-
EDX) analysis shows mixed F-O-Na-Fe corrosion products that progressively thin stub walls,
and a 28 % diameter reduction enlarges the stub-carbon air gap by 2.8x, sharply raising
contact resistance [1]. Thermal fatigue arises from excursions between ambient and ~960 °C
at each anode change (every 21-28 days); mismatched thermal expansion of steel, cast iron
and carbon generates stresses that contribute up to 25 % of the anodic voltage drop [1].
Mechanical wear from repeated clamping causes spindle failure — the primary in-service fault
mode.

4. Methods for Improving Service Life. Hao et al. (2025) developed a multi-component
diffusion coating that actively neutralises fluoride species at 900 °C, outperforming
conventional Al,O3 plasma-spray coatings (porosity 5.35 %) in long-term cryolite environments
[2]. Finite element method (FEM) optimisation shows that raising stub diameter from 130 to
140 mm saves ~9 mV, increasing stub count from 4 to 5 saves ~11 mV, and lowering yoke
arm height from 100 to 80 mm saves ~2 mV [1]. The stepped-stub geometry (patent
W02017199263A1) further maximises contact area and reduces voltage losses.

5. Economic Analysis. A 300,000 t/yr smelter operates ~9,600 anode assemblies. At
USD 800-1,500 per yoke (2022-2024 market prices) and a 3-year service life, annual material
costs reach ~USD 3.8 M. Each 10 mV excess voltage in a 300 kA potline costs USD 1.3-2.6
M/yr in electricity (assumed at USD 0.03-0.04 per kWh, typical for smelter power contracts).
Liu et al. (2022) report a 40-50 mV per-cell reduction and ~USD 1.7 M annual saving from
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stepped-stub deployment at an Indian smelter [3]. Table 1 compares the two service-life
scenarios; combined savings reach ~USD 4.0 M/yr.

Table 1.
Economic comparison for a 300,000 t/yr smelter
Indicator 3-year life 6-year life
Annual replacements, ~3,200 ~1,600
units
Material cost (annual) ~USD 3.8 M ~USD1.9M
Energy loss (worn stubs) ~UsSD25M ~USD1.0M
Labour & downtime ~UsSD 1.2 M ~USD 0.6 M
Total annual saving — ~USD 4.0 M

Source: Authors' calculations based on [1,3] and 2022-2024 industry market data.

6. Conclusion.This study has analysed the three principal degradation mechanisms
acting on anode holder brackets, evaluated a range of modern countermeasures, and
guantified the resulting economic benefits. The analysis shows that Al,O; plasma-spray
and multi-component diffusion coatings effectively retard fluoride corrosion; nano-modified
cast iron improves stub-to-carbon contact quality by 28 %; and FEM-guided geometry
optimisation reduces anodic voltage drop by 22-26 mV per assembly. The scientific
novelty lies in the integrated quantitative assessment of all three degradation modes
together with the derivation of associated economic optimisation criteria. Doubling bracket
service life from 3 to 6 years saves ~USD 4 M/yr at a 300,000 t/yr plant, with an
investment payback period of 9-18 months. Future work should focus on in-situ monitoring
of stub corrosion under industrial conditions and long-term performance validation of nano-
modified thimble iron across full anode cycles. The economic model assumes stable
production rates and constant market prices; results should be recalibrated for smelters
operating under different energy tariffs or production scales.

This paper analyses degradation mechanisms and service-life extension strategies
for anode holder brackets in Hall-Héroult aluminium reduction cells operating at 940-980
°C under cryolite fluoride attack, thermal fatigue, and mechanical wear. The scientific
novelty lies in the integrated quantitative assessment of all three degradation modes
together with the derivation of associated economic optimisation criteria. Al,Os; plasma-
spray coatings, nano-modified cast iron (+28 % strength), and FEM-guided stub geometry
optimisation reduce anodic voltage drop by 22-26 mV per assembly. Doubling service life
from 3 to 6 years saves ~USD 4 M/yr at a 300,000 t/yr smelter, with an investment
payback period of 9-18 months.

Keywords: aluminium electrolysis, anode yoke, fluoride corrosion, service life extension.

REFERENCES
1. Fortin H., Kandev N., Fafard M. FEM analysis of voltage drop in the anode connector induced by
steel stub diameter reduction // Finite Elements in Analysis and Design. - 2012. - Vol. 52. - P. 71-
82. doi:10.1016/}.finel.2011.09.013
2. Hao P., Tan X., Han Z.,, Wu Y., Lv X. The protective mechanism of prebaked anode coatings in
a mixed atmosphere of fluorine vapor and air / Materials Chemistry and Physics. - 2025. - Vol.
332. - Article 130267.
3. Liu X. et al. Thermo-mechanical studies of thimble geometry and stub materials for voltage drop
across the anode-rod connection in aluminum electrolysis cell // Journal of Sustainable Metallurgy.
- 2022. - Vol. 8. - P. 1785-1802. doi:10.1007/s40831-022-00605-w
4. Thonstad J. et al. Aluminium Electrolysis: Fundamentals of the Hall-Héroult Process. - 3rd ed. -
Dusseldorf: Aluminium-Verlag, 2001. - 359 p. ISBN: 978-3-87017-270-1

Q== 9

49



Umummilli Lider Heydar dliyevin anadan olmasinin 103 illiyine hasr olunmus
“Besinci sanaye inqilabina dogru — universitetlarin rolu, caginglar ve imkanlar” mévzusunda
Beynalxalg EImi-Praktik Konfrans

GUMUSUN(I) MUXTOLIF LIQANDLI KOMPLEKSL®8R §6KLiND6 SPEKTROFOTOMETRIK
USULLA TaDQiQl
Aylin ®@hmadli*
Sahil Hamidov?
Polad Mammadov?
Rizvan Abdullayev?
Fagana Xaliloval
Famil Ciraqov*
ehmedliaylin8@gmail.com
Baki Dovlat Universitetit
Azarbaycan Texnologiya Universiteti?

Pirogallol asasinda sintez edilmis azobirlesmadan istifade etmoekle (2,3,4-
trinidroksifenilazo-5'-sulfonaftalin), antipirin ve 4-aminoantipirin igtiraki ile muxtslif ligandl
fotometrik metodla tadqiq olunmusdur. Kompleks amsale galmasinin optimal seraitini
muayyan etmak Ucun pH-dan asiliigr oyrenilmisdir. Muayyan edilmisdir ki, binar
kompleksda Ag(l)-R Ugun pHopt=7,0; Amax=475 nm oldugu halda, muxtalif ligandl
komplekslerda Ag(l)-R-Ant lgln pHopt=6,0; Amax=488 nm, Ag(l)-R-4-Amant ucgln isa
pHopt=5,5; Amax=489 nm-dir. istifade etdiyimiz reagent dérdasasli reagent olduguna gére
dord marhalada dissosiasiya edir. pH=8,0-dan sonra reagent tam dissosiasiya etmis R~
formasinda olur. Bu formada reagentin maksimum isig udmasi A=445 nm dalga
uzunlugunda musahide olunur[l]. Ag-R sistemina antipirin ve 4-aminoantipirin slave
etdikde muxtelif ligandh Ag-R-Ant ve Ag-R-4-Amant komplekslari emale gelir. Dalga
uzunlugunun giymatlarinden goértndiyu kimi, muxtalif ligandli komplekslarde batoxrom
stirisma musahide edilir. Tadgiq olunan bu kompleks birlesmalerin zamandan ve
temperaturdan asilihglari dyrenilmis ve muiayyan edilmisdir ki, her iki kompleks
komponentleri qarigdiriildigda derhal amale galir. Ag-R-Ant kompleksi 3 saat, Ag-R-4-
Amant kompleksi ise 2 saat muddetinde davamhdir. Kompleksin amale galmasina
komponentlarin qatihginin tesiri dyranilmisdir.[2] Optimal dalga uzunlugunda Ag-R-Ant va
Ag-R-4-Amant komplekslarinin molyar udma emsalinin muvafiq olaraqg 9800 ve 7500-8
barabar oldugu muayyan edilmisdir. Starik-Barbanel metodu ve izomolyar seriyalar
metodu ile kompleksin tarkibindeki komponentlerin nisbati Oyranilmisdir. Muayyan
edilmisdir ki, Ag-R-Ant = 1:2:2, Ag-R-4-Amant = 1:2:1 nisbatindadir. Daracali grafik
qurulmus va Ber qanununa tabecilik intervali muayyan edilmigdir. Homginin kanar ionlarin
vo pardalayicilerin kompleks amalagalmasina tasiri Oyronilmisdir.[3]
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This study investigates the spectrophotometric determination of Ag(l) ions using an azo
reagent based on pyrogallol (2,3,4-trihnydroxyphenylazo-5’ -sulfonaphthalene) in the presence
of antipyrine and 4-aminoantipyrine. Optimal conditions for complex formation were
established. A bathochromic shift was observed in mixed-ligand complexes, with absorption
maxima in the range of 488—489 nm. The stability, formation kinetics, and molar absorptivity of
the complexes were determined. The composition of the complexes was studied using the
Starik-Barbanel and isomolar series methods. The results indicate that the proposed method is
sensitive and suitable for the determination of Ag(l) ions.

Keywords: Silver(l), spectrophotometry, azo reagent, mixed-ligand complex, antipyrine
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Introduction. The article discusses the topic of processing oil solutions using a new
method. Here, oil solution is used as the raw material. The rapid development of the
modern world has made it dependent on energy carriers and led to a global energy crisis.
Many developed countries (USA, China, Japan, etc.) are taking proactive measures in the
energy sector and implementing various economic reforms to meet increasing energy
demands [1]. To resolve the socio-political aspects emerging globally (conflicts, wars,
etc.), it is necessary to revive the economic status of countries and meet their energy
needs.

Basic Concepts. Although countries deprived of natural fuel reserves maximize the
use of alternative energy sources, it is an undeniable fact that they cannot replace the
important place of petroleum products in the energy sector [2]. Almost most vehicles (cars,
ships, planes, etc.) run on gasoline or kerosene. This means that fuel products derived
from oil still maintain their leadership in the transport sector [3].

Problem Statement. There are several oil refining methods (direct, destructive,
cracking, chemical, etc.) widely applied in industry. However, the shortcomings of these
refining methods (high energy consumption, loss of raw materials) are awaiting resolution.
With our proposed method, it is possible to process oil with low energy consumption and
without loss of raw materials. Through technology based on this new method, waste-free
oil refining has been made possible. We would also like to note that the raw material for
the fuel obtained by this new method is oil, which has sufficient reserves in our country.
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Figure 1. Scheme of the oil-to-fuel processing unit

The technology is completely zero-loss, has high productivity, is environmentally
friendly, and allows for on-site production according to demand.

Solutions.As seen in Figure 1, the oil refining unit consists of three main parts. The
first part is filled with the oil solution; as a result of the processes occurring in the second
part (the reactor), the oil solution is broken down; and the fuel product obtained from the
decomposition is collected in the third part. Two types of fuel are obtained from this unit: In
liquid form and In gaseous form. Two main principles are used here: 1. The oil solution in
the reactor undergoes an electroactivation process using activators powered by direct
current. Under the influence of the activator, the oil solution heats up to a certain
temperature. 2. A cold-temperature oil solution (1-50°C) from the reservoir is sprayed onto
that oil solution at high pressure (40-50atm). Consequently, as a result of the complex
physicochemical (electroactivation) processes occurring from the interaction of both
principles, fuel products in liquid and gas forms are obtained. Through the new processing
method, the efficiency coefficient of oil can be raised and the quality of the products
increased. The technology works with two main principles. In this technology, the proper
selection of optimal parameters (current, temperature, pressure) and the composition of
the solution (concentration, viscosity) are important factors. Fuel products (in liquid and
gas form) are obtained as a result of complex physicochemical processes occurring in the
oil solution layers mixing with each other at high pressure within different temperature
intervals.

Conclusion. The productivity and efficiency factor of the technology to be created
based on our proposed technological principles will be high. More specifically, the
industrial unit is economically efficient, has no waste, allows for the acquisition of several
products from the industrial process, and the industrial prototype to be built can pay off its
costs in a short time interval. The high achievements of our country in the oil industry
promise great prospects for the future. Our state's oil resources are sufficient; however, to
increase productivity, it is essential to apply new methods in the development of fields.

The proposed method belongs to the field of oil refining and can be used to obtain
liquid gas and liquid fuel from oil. The operating principle of the units based on this
technology is simple, does not require additional components, involves no raw material
loss, and has high economic efficiency. The product obtained by this method is cheaper
and can be applied on a large scale in industry. In an industrial prototype created based on
this method, one liter of liquid fuel can be obtained from the processing of one liter of olil.
The main advantage of the new method over others is that the fuel characteristics (heat of
combustion) are higher and production costs are lower. The industrial system to be
created has a high efficiency factor, high productivity, and the technology is virtually waste-
free.
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Son llerds ingaat materiallari senayesinda polimer birlegsmalerin tatbigi asas
prioritetlorden birina c¢evrilmisdir. Xususile polivinilxlorid (PVX) esasli désema ortiklari
O0zunun yuksak mexaniki méhkamliyi va uzundmurliliyd ile enanavi materiallar Ustaloyir.
Bu materiallarin keyfiyyat ekspertizasi zamani onlarin ham fiziki-mexaniki, ham de ekoloji
gostaricilari esas goturulur. Polimer désamalarin genis yayllmasinin asas sababi onlarin
rutubata garsi d6zimlli olmasi ve estetik baximdan genis ¢esid imkanlari tagdim etmasidir
[1]. Mduasir ekspertiza metodlari bu materiallarin istismar muddatini daha daqiq
prognozlasdirmaga imkan verir.

Polimer désamsa ortuklerinin istehsali goxmarhalali texnoloji proseslari shats edir. Bu
proseslarin asasini polivinilxlorid gatrani, muxtalif név stabilizatorlar ve doldurucularin
optimal nisbatda garigdiriimasi tagkil edir. Alinan qarisiq ekstruziya ve ya kalandrlama
Usulu ile vereq soklina salinir. Mahz bu mearhalede materialin galecak sixhgr ve
dézimlulik deracssi miayyenlasdirilir. istehsalin sonunda tetbiq edilen ultrabandvsayi
(UV) sualarla barkitma texnologiyasi sathin mikrosartliyini artirir va renglerin solmasinin
garsisini alir [2]. Bu cur murakkab emal Usullari materialin ham sanaye, ham da maigat
soraitinde samarali istifadasini tamin edir.

Heterogen polimer ddsemalarin keyfiyyati onlarin layh strukturu asasinda
muayyanlesir. Bu strukturu teskil eden har bir gatin 6z funksiyasi vardir. Masalen,
materialin markazi hissesinde "Rigid Core" (SPC) tebagesi kalsium-karbonat ve PVX
garisigindan ibarat olub, ortuyun zearbaleara ve agir yuklere qarsi mugavimatini
optimallasdirir-*. Ust hissede yerlogon soffaf asinma qati (wear layer) ise materialin
asinma sinfini (AC rating) tayin edir [3]. Bu gatin galinhdi adsten 0.30 mm-dan 0.70 mm-a
gadar dayisir va birbasa materialin xidmat muddstine tesir edir. Laylararasi adheziya
soviyyasi na goeder yuksak olarsa, materialin istismar zamani qatlara ayrilma riski bir o
gadar az olar.

Aparilan tadgigatda muasir PVX désema numunalari laboratoriya seraitinda sinagdan

kecirilmisdir. Sinaglar zamani asas diqget materialin surtinmaya qgarsi dézimluliytins va
kitls itkisine yonalmisdir. Beynalxalg standartlara (ISO ve EN) uydun olaraq aparilan bu
testlor materialin faktiki keyfiyyatini agkara ¢ixarmaga komak edir [4]. Masalan, sinaglar
gosterir ki, nanotexnoloji qoruyucu tebagays malik numunalerds kutle itkisi ananavi
Ortuklere nisbatan daha azdir. Hemginin, materialin "click-lock” birlesma sisteminin
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mohkamliyi de xususi cihazlarla yoxlaniimisdir. Bu sistem montaj zamani yapisqan talab
etmir va Ortuyun sarbast harekatini (termik genisloenma) tenzimlayir.

Naotice etibari ile,aparilan tahliller goésterir ki, muiasir polimer désamsaler yuksak
istismar gdstericileri ile yanasi, ham da ekoloji baximdan tshlikasiz olmalidir. REACH
tonzimlamasina uydun xammaldan istifade edilmasi materialdan ugucu Gzvi birlesmalerin
(VOC) ayrilmasini minimuma endirir [5]. Bu, xUsusile qgapali makanlarda insan
saglamhginin gorunmasi uc¢un vacibdir. Naetice olarag, polimer kompozitlarin tatbiqi
ingaatda ham igtisadi semeraliliyi artinr, ham de daha dozumlu va keyfiyyatli
infrastrukturun yaradilmasina xidmat edir.

Acar sozlar: Polimer dosama ortuklari, davamliliq, sart nive (rigid core), keyfiyyat
ekspertizasli, PVX.
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This study explores the quality assessment methods and structural analysis of
modern heterogeneous PVC floor coverings. The research focuses on the impact of multi-
layer engineering structures, particularly the "Rigid Core" and nanotechnological UV
layers, on the durability and service life of the materials. Laboratory tests, based on 1SO
and EN standards, were used to evaluate mechanical strength and wear resistance. The
findings indicate that the application of advanced polymer composites not only enhances
operational characteristics but also ensures compliance with environmental safety
regulations like REACH.

Keywords: Polymer flooring, durability, rigid core, quality expertise, PVC
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OSASINDA VEGETASIYA DOYiSKONLIYiNIiN TOHLILI
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Goygol Milli Parki?

Goygdl Milli Parki Azerbaycanin garb hissasinda yerlasir ve zengin biomuxtalifliya
malikdir. ©razi asasen mesa landsaftlari, dagliq relyef ve su hodvzelari ile xarakterize
olunur. Bu xUsusiyyatler NDVI analizinin apariimasi tgln alverigli sorait yaradir [1].

Tadqgigatin metodoloji esasini NDVI indeksinin hesablanmasi teskil edir. Bu indeks
yaxin infragirmizi (NIR) ve qirmizi (Red) spektral kanallarin nisbati asasinda muayyan
edilir va bitki ortuyanan sixhdini, saglamhgini ve fotosintetik aktivliyini xarakterize edir.
NDVI dayarlari -1 ile 1 intervalinda dayisir; ylksak musbat gostaricilor six ve saglam
vegetasiyani, asagdl ve manfi gdstericilar isa su sathlerini, ¢ilpaq torpaqglari va ya zaif bitki
ortlyunu ifade edir. Tadgigatda 2005, 2015 ve 2025-ci illere aid Landsat 4-5 ve 8-9 peyk
tosvirleri asasinda NDVI xaritaleri istifads olunmusdur [2].

NDVI asagidaki formula ile hesablanir:

NDVI= (NIR - Red) / (NIR + Red)

Tadqiqgat gargivesinda alinmis NDVI naticalari bes asas sinif (izra tasnif edilmisdir -
cox zeif vegetasiya (qirmizi), zeif vegetasiya (narinci), orta vegetasiya (sari), yaxsi
vegetasiya (aciq yasil), cox six vegetasiya (tund yasil) ve har bir il Gzra xeritelor migayisali
sokilda tahlil olunmusdur.

Goygol Milli Parki ve af Goygol Milli Parki ve Goygol Milli Parki ve
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2005-ci ile aid NDVI xaritesinin tohlili gostarir ki, arazide asasan yuksak va orta
sixligh vegetasiya ustlnluk teskil etmisdir. XUsusile dag-mese landsaftlarinda tind yasil
ronglarin genig yayillmasi six mesa ortiyunun movcudlugunu tesdiq edir. Sari ve agiq yasll
tonlar isa orta saviyyali vegetasiyani aks etdirir. Su hdovzaleri ve vegetasiyanin zaif oldugu
sahalar cox mahdud erazileri shata edir ki, bu da hemin ddvrda ekosistemin nisbatan stabil
vaziyyatds oldugunu gdsterir [4].
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2015-ci ils aid tasvirlerin analizi avvalki dovrle miqgayisada ahamiyyatli dayisikliklari
uza cixarir. Bels ki, narinci ve qirmizi renglerin payinin artmasi vegetasiya ortuylnun
zoifladiyini gostarir. Bu dovrda bazi megsa sahalarinin seyraklasmasi ve ya deqradasiyasi
musgahida olunur. Eyni zamanda, su obyektlarinin sahasinds dayisikliklar ve bazi araziloerda
torpaq ortlydnin acgiimasi diqgat ¢akir. Bu dayisiklikler iglim faktorlari, xtsusile yaginti
rejiminin dayismasi, temperatur artimi ve antropogen tasirlar — mesalorin qgirilmasi, otlaq
tozyigi ve torpagq istifadasinin dayismasi ile slagalendirile biler [4].

2025-ci ils aid NDVI xaritasi ise muayyan barpa meyillarinin movcudlugunu gosterir.
Aciqg ve tlind yasil ranglerin bazi sahalarda yeniden artmasi vegetasiya ortlylnin gisman
barpa olundugunu gdsterir. Bununla bela, narinci rengli — zaif vegetasiya zonalari hale da
genis erazilerde galmaqdadir. Bu ise onu demays asas verir ki, ekosistemda bas veran
dayisikliklar tam sakilde kompensasiya olunmamis va bazi sahalerde deqradasiya prosesi
davam etmakdadir [4].

Umumilikde, 2005-2025-ci iller (izre aparilan miigayisali tahlil gésterir ki, Goygdl
Milli Parki arazisinda vegetasiya 6rtliyl dinamik ve dayiskan xarakter dasiyir. 2005-ci ilden
2015-ci il gader vegetasiya sixliginda azalma musahide olunmusg, 2015-ci ilden sonra isa
muayyan barpa prosesi bas vermisdir. Lakin bu barpa butln arazilari shata etmir ve geyri-
barabar xarakter dasiyir. Bu vaziyyat arazinin ham tabii iglim dayisikliklerine, ham de
antropogen tasirlora hassas oldugunu goéstarir [3].
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This study analyzes the dynamics of vegetation cover in Goygol National Park and
its surrounding areas for the years 2005, 2015, and 2025 using the Normalized Difference
Vegetation Index. Based on a comparative analysis of satellite data, the results indicate
that vegetation cover declined during the period 2005-2015, while a partial recovery was
observed between 2015 and 2025. Quantitative comparisons reveal an overall increase in
the proportion of low NDViIclasses, accompanied by a decrease in areas characterized by
high vegetation density. These changes are associated with the combined effects of
climatic factors and anthropogenic influences.

Keywords: NDVi, Remote Sensing, vegetation cover, Goygél National Park, ArcGIS
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Introduction. The Fifth Industrial Revolution (Industry 5.0) has brought about an
increased interest in sustainable technological development, and the use of
nanotechnology to achieve harmony among human well-being, sustainability, and
resiliency in technological developments. Within this context, one of the most exciting
emerging technologies is Nanobubble (NB) technology, characterized by gas-filled cavities
that are less than 200 nm in size. Unlike macrobubbles, NBs have many desirable
properties including high pressure, high surface area to volume ratios, and long duration
stability. These characteristics make NBs suitable for applications in multiple sectors such
as environmental engineering, food science, and clinical biochemistry [1].

1. Environmental Restoration and Wastewater Management. One of the main
uses of NBs in environmental engineering is through enhancing Advanced Oxidation
Processes (AOPs) for water treatment. When used in contaminated water bodies, NBs
increase the production of Reactive Oxygen Species (ROS) in the absence of large
amounts of chemical reagents. The removal of Persistent Organic Pollutants (POPSs) such
as pharmaceutical residue and endocrine-disrupting chemicals are examples of where
AOPs using NBs have shown great promise. Another example of using NBs in
environmental engineering is the remediation of soils. NB-mediated soil remediation is a
non-invasive method of restoring soil health by improving oxygen mass transfer to deep-
seated aerobic microbial populations which accelerate the breakdown of hydrocarbons
and heavy metals [2].

2. Innovation in Food Safety and Engineering. In addition to environmental
engineering applications, NBs can be applied to the food industry as a "green" alternative
to traditional sanitizers. Studies have demonstrated that infusing fresh produce with NBs
removes pesticide residues and biofilms formed by pathogens on the surfaces of the fruits
or vegetables. Importantly, no alteration to the nutritional content occurred. Additionally,
the creation of stable nano-emulsions utilizing NBs will improve the bioavailability of lipid-
soluble nutrients and extend the shelf life of perishable foods. This addresses both goals
of Industry 5.0; reducing food waste and providing safe food products for humans [3].

3. Health and Clinical Biochemistry Applications. The health industry will likely
see the greatest potential for the biocompatibility of NBs. Oxygen-NBs are now being used
in clinical environments to reverse hypoxia in tumor micro-environments, thus making
chemoradiation more effective. Additionally, they function as advanced ultrasound imaging
agents and as highly targeted delivery methods for drugs in specific locations within the
body. Furthermore, through NB-based biosensor technologies, it is possible to monitor
biomarkers (i.e., cortisol or blood glucose levels) in real time and link nanotechnology to
personalized medicine [4].

Conclusion. The NB-technology platform offers a multidisciplinary solution to the
sustainability requirements of the Fifth Industrial Revolution. Therefore, the scientific
novelty of the described integrated approach lies in its ability to address three major areas
simultaneously; i.e., the environmental impact of pollution reduction and resource
preservation as well as the increased production and availability of safe food and improved
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precision in healthcare treatment. It is essential that future studies focus on developing large-
scale NB generator devices with standardized bubble size distributions so as to make them
viable at commercial scales [5].

Abstract: This paper presents the multifunctional role of Nanobubble (NB) technology
as a means of promoting sustainable development during the Fifth Industrial Revolution. The
scientific novelty of this paper rests in the proposal of the 'One Health' concept which includes
using NB technology for the simultaneous improvement of environmental clean-up and
detoxification, contamination-free food production, and targeted therapeutic applications in
clinics. The results show that NBs enhance mass transfer of O2 and generate ROS, thereby
offering an environmentally friendly option compared to current chemical-intensive methods.
The paper shows that implementing NB-systems in both industrial and clinical environments
can result in significant reductions in their footprint in terms of the environment while resulting
in enhanced precision for diagnostics and therapeutics. This paper also presents a strategic
plan for universities to be leaders in interdisciplinary collaborations to develop new applications
of NB technology to meet many pressing global problems.

Keywords: Nanobubble Technology, Environmental Remediation, Food Safety,
Industry 5.0, Targeted Drug Delivery, Sustainability.
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This study presents a comprehensive analysis of the physicochemical properties of
soil samples collected from the recently liberated territories of Azerbaijan, including the
districts of Jabrayil, Shusha, Kalbajar, and Tartar. The investigation involved the
determination of soil pH, electrical conductivity, and quantitative content of key anions
(chloride, sulfate, nitrate) as well as heavy metals (copper, zinc, cobalt, lead, nickel,
chromium, molybdenum, iron, manganese, and cadmium). The results indicate that the
soils predominantly exhibit neutral pH values and moderate electrical conductivity,
suggesting favorable conditions for biological activity and agricultural use. However,
elevated concentrations of certain heavy metals, notably lead and nickel, exceeding typical
background levels, were detected in some samples, indicating localized contamination
likely of anthropogenic origin[1-2]. Such contamination poses potential long-term risks to
ecosystem health and underscores the necessity for systematic monitoring and
implementation of soil remediation measures. The findings are of practical importance for
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assessing the environmental status of the liberated regions and for formulating land
restoration strategies, particularly in the post-conflict context characterized by intensive
land use and ecological vulnerability. The soil in the Tartar district is characterized by a
neutral pH level and moderate salinity. However, elevated concentrations of lead and
nickel have been observed, which may indicate heavy metal contamination. Additional
measures for monitoring and assessing pollution sources are necessary to prevent further
environmental degradation and adverse effects on agriculture and public health. The soils
of the Jabrayil, Shusha, Kalbajar, and Gubadly regions are generally characterized by
satisfactory quality in terms of acidity and the content of major chemical components. At
the same time, zones with elevated levels of heavy metals have been identified,
necessitating further research and monitoring to prevent environmental degradation and
ensure the safety of agricultural production. The analysis of heavy metal and trace element
concentrations in soil samples from the Jabrayil, Shusha, Kalbajar, and Tartar regions
shows that most of the studied elements are within normal or naturally high levels. For the
analysis of the chemical composition of soil collected from the territory of the Tartar district,
samples were taken and the concentrations of heavy metals were determined using the
AAS (Atomic Absorption Spectroscopy) method. During the analysis of soil samples, an
ecological-chemical study of heavy metals such as Cd, Pb, Cu, and Mn was carried out. It
was also established that in soil samples taken from the territory of the Tartar district, the
pH was 7.2 and the electrical conductivity was 369 pS/cm. In these soil samples, 200
mg/kg of sulfate ions and 49 mg/kg of nitrate ions were found.

Tablel.
Metall, Cd Ni Pb Fe Zn Cu Mo Cr Mn Co
mg/kg
Soil <LOD 87,4 29,5 31500 53 28,8 19,7 27,4 652 6,23
sample

An exceedance of nickel (Ni) was detected—approximately twice the permissible
limit, which may indicate technogenic contamination or specific geochemical
characteristics of the area. A significant exceedance of molybdenum (Mo) was also
recorded, representing a potentially hazardous factor for plants and potentially affecting
biogeochemical processes. The remaining elements (Pb, Zn, Cu, Cr, Mn, Co) are within
permissible limits. Iron (Fe) shows a high concentration; however, this is typical for soils
and is generally not regulated as a toxic element. Cadmium (Cd) was not detected, which
is a positive environmental indicator. Copper (Cu), cobalt (Co), molybdenum (Mo), and
zinc (Zn) exhibit concentrations that do not exceed established norms, indicating a stable
chemical state of soils in these areas. However, elevated levels of lead (Pb) and nickel (Ni)
were detected in the Tartar district, significantly exceeding average background levels.
This increase may be associated with anthropogenic factors, including contamination
caused by economic activities or consequences of armed conflicts. The high level of nickel
is particularly concerning due to its toxicity and ability to accumulate in plants and animal
food chains, posing a threat to ecosystems and public health. Iron (Fe) was found at
naturally high concentrations, characteristic of these soils and not representing an
immediate environmental hazard. Moderate manganese (Mn) elevation also requires
attention, as under certain conditions it can exert toxic effects. The absence of cadmium
(Cd) in all samples is a positive indicator, considering the high toxicity of this element even
at low concentrations. Overall, these results underscore the need for further
comprehensive studies and continuous monitoring to identify and control sources of heavy
metal pollution. It is especially important to develop measures to prevent further soil quality
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degradation and minimize risks to agricultural production and public health in the post-
conflict territories of Azerbaijan.

Abstract: Soil samples from the Tartar district were analyzed using Atomic
Absorption Spectroscopy (AAS) to determine the concentrations of heavy metals. An
ecological-chemical study assessed levels of Cd, Pb, Cu, Mn, Ni, and Mo. The soil pH was
7.2, and electrical conductivity was 369 pS/cm. Sulfate and nitrate ions were detected at
concentrations of 200 mg/kg and 49 mg/kg, respectively. Nickel was found at
approximately twice the permissible limit, and molybdenum showed a significant
exceedance, which may pose a potential risk to plants and affect biogeochemical
processes. Other elements (Pb, Zn, Cu, Cr, Mn, Co) were within permissible limits. Iron
was present at high levels, typical for soils, while cadmium was not detected, indicating a
positive environmental condition.

Keywords: heavy metals, soil, pH, ecological-chemical study, Cd, Pb, Cu, Mn.
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MuHuctepctBo Hayku n O6pasosaHust AP UHCTUTYT JKonorum m
NPUPOAHbLIX PECYPCOB

B nNpoMbIWNEeHHO-pa3BUTLIX CTpaHax B HACTOsILee BpeMS peanuayeTcs KOHUenuus
«MPOMbILLITIEHHOrO MeTabonuama» OCHOBaHHasi Ha MOBTOPHOM BOBJIEYEHUM OTXOOOB B
NpoMbILLIeHHOe Npon3soacTeo [1-3].

OgHumm 13 Haumbonee pacnpoCTpaHEHHbIX OTXOAOB  ABMSANTCA  OTXOA4bl
npeanpusaTMin aBTOTPAHCMOPTHOrO KOMMMEeKca-n3HOLWEHHbIE aBTOMOOWNbHbIE LWKHBI. B
Poccun exerogHo obpasyetca 6onee 1 MnH.T.WWKH, a nepepabartbiBaeTca nuwb 20% [4].
B AsepbangxaHe, K COXaneHuto, TOYHbIX OaHHbIX O TOM, CKOSIbKO aBTOMOOWIIbHbIX LUMH
€eXerogHo BblbpacbiBaeTCA M KakoB MPOLEHT ux nepepaboTkm HeT. [lo HeKkoTopbIM
OLEeHKaM, B rof YTUNU3mpyetcs okoro 1 MUMAMOHa WWH, HO 3TO He MNoaTBEepLXOEeHO
oduymnanbHon  ctatuctukon. MNpu atom B rnobanbHOM maclwTabe nepepabaTbiBaeTcs
nnwb okono 10% LwuH.
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MponssoacTBo Mo nepepaboTke aBTOWMH ANS MOCNeaylLwero MUCnofib3oBaHUA
npoaykToB nepepaboTkKm B  KayecTBe akonormdeckm 6e3onacHOro  BTOPWUYHOTO
MaTepuarnbHOro Cblpbs B MPOMbIWIEHHOM MacwTabe, oTcyTtcTByer. Ho aHanus
CYLLIECTBYIOLLUMX METOAOB nepepaboTknm CBUOETENbCTBYET O BO3MOXHOCTU MOSyYEHUS U
MCNOoNb30BaHMA NPOAYKTOB MepepaboTkM W3HOLUEHHbIX LWWH B KayecTBe BTOPUYHbLIX
pecypcos [5].

Mcnonb3oBaHMe pe3nMHOBOM KPOLUKW, MofydyaeMon npu nepepaboTka WU3HOLUEHHbIX
aBTOMOOMMbHbBIX LUWH, B cOCTaBe rMbpuaHON 4Yepenuubl SBNAETCA TEXHONOrMYeckn u
aKosiormyeckn o6oCHOBaHHbIM. [laHHbIM MaTepuan npeactaBnsgeT cobon BTOPUYHOE
Cblpb€ C BbICOKUMU (PU3MKO-MEXAHUYECKUMWN XapaKTepUCTUKaMn, YTO MNO3BOSISET
OLHOBPEMEHHO pelwaTb 3ajayun yTunmMs3aumm OTXOAOB W MOBbIWEHUA KavecTBa
CTPOUTESbHBIX U3AENUMN.

BBeaeHne pesvHOBOWN KPOLUKM B COCTaB KpPOBEMbHbIX KOMMO3UTOB cCrnocobCcTByeT
YBENMUYEHNIO 3MACTUYHOCTU U TPELLMHOCTOMKOCTM MaTepuana 3a CHET e€ ynpyrux
CBOWCTB, YTO OCOBEHHO BaXHO MNpM TemnepaTypHbiXx Aedopmauusax. [okpblTua ¢ eé
AobaBrneHnemM [LOEMOHCTPUPYOT MOBbLIWEHHYIO W3HOCOCTOMKOCTb, YAAPOMNPOYHOCTL W
AONTOBEYHOCTb, a TaKKe YCTONYMBOCTb K yNbTpadrMoneToBoMy U3MNy4eHUIO 1 Briare.

Kpome Toro, pesnHoBas ¢asa ynydwaeT BOAOHENPOHMLAEMOCTb U CHWXaeT pUCK
paspyLUeHUsi CTPYKTYpbl MO BO34ENCTBMEM BHELLUHUX (PaKTOPOB.

[onosiHuTenbHbIM npenMyLLecTBOM aBnsieTcs noBblLLEeHNe LLIYMO-M1
BUBPOU3ONALMOHHBIX XapaKTepPUCTUK, 0BYCNOBNEHHOE aMOPTU3NPYIOLLMMUN CBONCTBaMM.

OKOHOMMYeckast 9(PEeKTMBHOCTbL [OOCTUraeTca 3a CYeT YYacTUYHOW 3aMeHbl
TPaAVMUMOHHBLIX KOMMOHEHTOB Oonee AelwéBbiM BTOPUYHBIM  CbIpb€M, MPU 3TOM CPOK
cnyx6bl n3gennn yBennumBaeTCs, YTO CHUXKAET 3KCMyaTauMOHHbIE 3aTpaThl.

YuntbiBas BbILWEU3NOXEHHOE, HamMu B nabopaTopHbIX YCNOBUSAX MOMyvYeHa
rmbpuaHaa Yepenvua Ha OCHOBe MuMHbl BaxmgnuvHckoro mecTtopoxaeHus ToBYy3CKOro
panoHa pecnybnvki, pe3MHOBOW KPOLUKA M 3MOKCUMOHOW CMmonbl. WM3yyeHbl éé
3KcnsyaTauMoHHble CBOMWCTBA, KOTOPble COOTBETCTBYKT [aHHbIM COOTBETCTBYIOLLNX
FOCTos.

YCTaHOBMEHO, YTO MNPUMEHEHWE PE3MHOBOW KPOLWKW B rMbpugHom 4epenuue
Nno3BONsieT MOMyYUTb [OOSITOBEYHbIN, YCTOMYMBBLIA K BHELHUM BO3AENCTBUAM U
aKonormyeckn 6e3onacHbIN KPOBESNbHbBIN MaTepuarn.
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The paper presents the fundamental technological principles for producing hybrid
shingles using rubber crumb, clay, and epoxy resin, a product of mechanical recycling of
used tires. The optimal design and process parameters for hybrid shingle production are
identified.
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OXPAHSAEMbIE NPUPOAHBLIE TEPPUTOPUU ASEPEAUOXAHA N UX BKNAL B PA3BUTUE
3ENEHON 9KOHOMUKMU
DxacapaT Anureigap orny LLlabaHoB!
jasarat@mail.ru
XonuHa TaTbsiHa AnekcaHOpoOBHa?
tatyana xolina@mail.ru
Aszepb6anaxaHckuin TexHonoruyeckum YHusepcuret:
BakuHckui FocyaapcTBeHHbIM YHUBEpPCUTET?

B XXI Beke BOMpoOCbl OXpaHbl OKpyxarwlwen cpenbl U YCTOMYMBOrO pPasBUTUS
npuobpeTtalT BCE OOMbLUYD akTyanbHOCTb. POCT npoOMbIWEeHHOCTH, ypbaHusauus u
M3MEHEHME KNUMaTta Co30alT CepbE3Hble Yrpo3bl ANs MNPUPOLHbLIX 3KOCUCTEM WU
ouonoruyeckoro pasHoobpasus. B cBA3M C 3TMM rocygapcTBa akTMBHO pasBuMBaloT
cucteMy 0cobo oxpaHsieMblx NpupoaHbix Tepputopuin (OOMMT), koTopble ABASAOTCA OAHUM
N3 BaXXHENLLMUX NHCTPYMEHTOB 3KONOMMYECKON NOMUTUKN.

AzepbangkaH obrnagaeT yHuUKanbHbIM NPUPOAHBIM pa3Hoobpasvem 6narogaps
CBOEMY reorpaduyeckomMy rnonoxeHuo mexay Esponon n Asnen. Ha Tepputopum ctpaHbl
npeacTaBneHbl pasnuyHble MNPUPOAHbIE 30HbI: MOMYNYCTbIHW, CTenu, cybTponuyeckue
neca, ropHbole naHawadTel n nobepexbe Kacnunckoro mopsd. [Ons COXpaHEHUs 3TUX
aKocucTem Oblna cosgaHa ceTb HauMOHamnbHbIX MApKOB, rOCyAapCTBEHHbLIX MPUPOLHbIX
3anoBeHVKOB 1 3aKa3HUKOB.

Ocobo oxpaHsieMble MPUPOAHbIE TEPPUTOPUM UrPaloT BaXKHYK POfib HE TOSbKO B
COXpPaHEeHUn Npupoabl, HO U B pa3BUTUN 3€NTIEHON SKOHOMUKN — SKOHOMWUYECKOM MOLESN,
HanpaBfiEHHOMW Ha pauMOHanbHOE WCMONb30BaHWE MNPUPOAHBIX PECYpPCOB, CHUXEHUE
9KOSOrMYecKknx pMCcKoB N obecneyeHne yCTon4umBoro passutums [2].

B HacTosiwee Bpema B AsepbangkaHe ccopmupoBaHa AOCTAaTOMHO pasBuTasd
cucTemMa MpuMpoOLOOXpaHHbIX Tepputopui. OO6was nnowaab 0cobo  oxpaHseMbix
Tepputopun coctasnset 913 342,17 rektapoB. B cTpaHe gencTtBytoT 12 — HauMoHanbHbIX
napkoB, 9 — rocygapCTBEHHbIX 3arnOBEeAHUKOB U 24 — rocygapCTBEHHbIX 3aKa3HMKa,
OXBaTbIBAKOLWMX pasnunyHble NpupoAaHble naHawadTel. B uyenom, ocobo oxpaHsemble
npupogHble Tepputopun 3aHnmaroT 10,55% Tepputopumn CTpaHbl, U3 HUX HaUWOHasNbHbIE
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napkm — 5,30%, rocygapctBeHHble 3anoBegHukn — 1,19%, a rocygapcTBEHHble
3akasHuku — 4,05%.

PacluvpeHne ceTun oxpaHSeMblX TeppUTOPUN ABIISETCHA BaXHbIM HanpaBneHuem
rocygapCTBEHHOW 9OKOMOTMMYECKOW MOMUTUKN. IOTU TeppuTopuUM CriyXKaT COXPaHEHUIo
NPUPOAHBLIX KOMMMEKCOB, 3aliuTe peakux BUOOB >XUBOTHbIX W pacTeHuUn, a Takke
pasBUTUIO IKOSNOMMYECKOro Typuama.

3enéHass 93KOHOMWKa npeanonaraeTr YCTOMYMBOE pasBuTME, NPU  KOTOPOM
9KOHOMMYECKUA POCT CoYeTaeTcs C coxpaHeHueM npupogbl. OxpaHsemble NpupoaHble
Tepputopun AsepbangkaHa cnoCob6CTBYOT pa3BUTUIO 3€NEHON 3KOHOMUKM B HECKOJSTbKNX
HanpaBfieHUsIX:

Bo-nepBbix, HauuoHanbHble napku SABRAAIOTCA MNONYNSAPHLIMA - TYPUCTUHECKUMN
HanpasfeHUsIMU. JKOTYPU3M BKMOYaeT HabniogeHwe 3a OWKOW NpUpPOAOW, newuve U
FOpHble  MapLpyTbl, 9KOMOrMYeckne IKCKypcuu, Hay4yHO-obpasoBaTesfibHble Typbl.
PassButne akoTypuama crnocobctByeT cosgaHuio paboymx MecCT, pasBUTUD MECTHOM
MHGPACTPYKTYpPbI, NPUBAEYEHN NHOCTPaHHbLIX TYPUCTOB [3].

Ecnn  nocmoTpeTb Ha  OMHAMUKY  YUCHEHHOCTM  TYpUCTOB, MNOCETUBLUMX
HauunoHanbHble napkm AsepbangxaHa 3a pasfnuyHble rogbl (Tabn), To BMAHO, NO
cpaBHeHuto ¢ 2010 r. konuyecTtso TypuctoB B 2024 r. Bo3pocno bonee, yem B 100 pas [1].
[Mpn 3TOM BO3AENCTBME HA OKPY>KatoLLY cpefly OCTaéTCAa MUHUMATbHbIM.

Tabnuua
Typucrtnyeckasa geAaTesNIbHOCTb Ha TeppuTopun HaumoHanbHbIX NapkoB AsepbanaxaHa

2010 . 2016r. | 2020 r. | 2024 .
Konnyectso 19 90 101 107
TYPUCTUYECKUX U
peKpeaunoHHbIX 30H
Konu4yecTtBo nocetutenen, 2062 198583 | 92367 | 267699
yenoBek
B ToM uuncne rpaxgaH 108 2801 10039 4320
WHOCTpPaHHbIX rOCy4apcTB

Bo-BTOpbIX, OXpaHseMble TeppuUTOpUM MO3BOMLAIOT pPerynupoBaTb WUCMOMb30BaHWE
NPUPOAHBLIX PECYPCOB. OTO BKIOYAET: COXPAHEHWE FECHbLIX MACCUBOB, 3alUUTy BOAHbLIX
pecypcoB, npefoTBpalleHne 3po3vn  Mo4YB, BOCCTAHOBIEHUE AerpagvpoBaHHbIX
akocucteM. Takass nonuMtMka cnocobCTBYET YCTOMYMBOMY YMNpPaBEHUIO MNPUPOLHbLIMU
pecypcamu [4].

B-TpeTbnx, HauuoHarnbHble MapkM wurpardT BaXHYK posib B (opmMuvpoBaHUN
9KOJSI0rMYEeCcKoro Co3HaHmsa obLecTBa, Tak Kak Ha UX TEPPUTOPUN NPOBOAATCS pasfnyHble
obpasoBaTenbHble NporpamMMbl, Hay4yHble KOH(pepeHuMn, IKOMOrMYecKne  akuumu,
3KCKYpCUN ON1s1 CTYAEHTOB M LIKONbHWMKOB U T.N. Bce 310 cnocobcTByeT MNOBbILEHUIO
9KOJOrMYEeCcKom KynbTypbl HAaceneHus.

B Oyaywem nnaHupyetca garnbHenwee paclMpeHne CeTM  OXpaHAeMblX
npupoaHblx Tepputopuin. OCHOBHble HanpaBfeHUs pas3BUTUS 3TO CO34aHME HOBbIX
OnocdepHbIX pe3epBaToB, YCUMEHWE NPUPOLOOXPAHHOIo 3aKoHOAATENbCTBA, pa3BUTUE
3KOJI0rM4Yeckoro Typuama, BHegpeHMe COBPEMEHHbIX TEXHOMOMMN MOHUTOPUHIa NPUPOAbI.
OTN Mepbl NOMOryT COXpaHUTb NpupodHoe Hacneave AsepbangxkaHa U OAHOBPEMEHHO
CTUMYNUPOBaTb YCTONYMBOE 3KOHOMUYECKOE pa3BUTUE.

Ocobo oxpaHsiemble NPUPOAHbIE TEPPUTOPUM UrPaKOT  KIIKOYEBYD pPoSib B

akonornveckon nonutuke AsepbangxkaHa. OHu obecneymBaloT COXpaHEHWe YHUKanbHbIX
NPUPOAHbLIX 3KOCUCTEM, PEedKMX BUOOB XMBOTHbLIX M pacTeHUW, a Takke nogaepxusaroT
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akonornyeckmn 6GanaHc. Kpome npuMpoaoOXpaHHOM (PyHKUMKM, Takme Tepputopum
CNOCOGCTBYIOT pPas3BUTUIO 3€MEHON SKOHOMMKU 4epe3 IKOTYpu3M, pauuoHanbHoe
Mcnosnib3oBaHMe pecypcoB 1 aKorormdeckoe obpasoBaHue.

Taknum obpasom, passutne n 3pEPEKTMBHOE ynpaBfieHUE CUCTEMOW OXpPaHAEMbIX
NPUPOAOHBIX TEPPUTOPUN SABISAETCA BaXHbIM YCMOBMEM YCTOMYMBOIrO PasBUTUS CTPaHbl U
coxpaHeHusi eé npupogHoro 6oratcTea Anga 6yayLmMx NOKONEHU.
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PROTECTED NATURAL AREAS OF AZERBAIJAN AND THEIR CONTRIBUTION TO
THE DEVELOPMENT OF A GREEN ECONOMY
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Currently, the area of specially protected areas in Azerbaijan is 913,342.17
hectares. The number of tourists visiting national parks in 2024 increased more than 100-
fold compared to 2010. Specially protected areas play a vital role not only in nature
conservation but also in the development of a green economy: national parks are popular
tourist destinations; protected areas help regulate the use of natural resources, and play a
significant role in shaping public environmental awareness. The development and effective
management of the protected area system is essential for the country's sustainable
development.

Key words: protected areas, sustainable development, conservation of natural

ecosystems, use of natural resources, environmental awareness
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UCCIIEQOBAHUA 3ATA3OBAHHOCTU BO3AYXA NPOU3BOACTBEHHbIX LIEXAX
XJNTONKOOYUCTUTENBHOW MPOMbILLUNEHHOCTHU
0.A.MaxmyaoB
fizuli.ekonomist@gmail.com
TalwKeHTCKUMN MHCTUTYT TEKCTUITLHOWN U JIErKOW  NPOMbILUNIEHHOCTU

Ha npeanpmatusax TEKCTURBbHON M NIErKON NMPOMbILLNIEHHOCTU B paboyyto 30HY MOryT
BblAENATbCA BpedHble rasbl W napbl, KOTOpble MPOHUKas B OpraHM3M 4ernoBeka, MOryT
BbI3blBaTb OTpaBneHns u npodeccuoHanbHble 3aboneBaHusa. [loatomy Heobxoanmo
nepnoanveckM NpoBoAUTb aHanu3 BO3QYLUHOW cpefbl Ha COOTBETCTBME €€ npeaernbHo —
AonycTUMbIM KOHUeHTpaumam (MAK) [1].

MpenenbHo-gonyctumMble koHueHTpauun (MOK) HeKOoTopbIX BpeAHbIX ra30B 1M NapoB
B Bo3gyxe paboyen 30Hbl (CaHlMnHPY3 rurneHnyeckne Hopmatusbl [OK BpeaHbIx
BELLECTB B Bo3ayxe pabouyen 30Hbl Tab-1).

Ta6nuua 1.
HanmeHoBaHue BellecTB nakK, mr/m® Knacc onacHocTtu
AHrugpug cepHUCTLIN 10 3
AueToH 200 4
AmmMmunak 20 4
BeH3uH-pacTBOpUTENDL 300 4
BeH3uH ToNNMBHbLIN 100 4
BeH3on 5 3
Yrnepoaa okucb 20 4
Kcunon 50 3
Tonyon 50 3
STtunosbin acup 0,15 2
Xnop 1 2
CepoBogopopa 10 2
KepocuH 300 4

Mpobbl BOo3ayxa 6epyT He TONMbKO Ha OCHOBHbLIX paboumx mectax, HO U B MecTax
KpaTkoBpemeHHoro npebbiBaHus pabo4ynx, obbl4HO 2-3 pa3a u 6onee, Noka U3MepeHHble
KOHLEHTpaumMm BOAHOW Touvke He OyayT 3HauMTenbHO oTnuyatbca mexagy cobon. [Mo
pesynbTatam 3TOr0 aHanus3a MOXHO CyAuTb O BPeOHOCTU BO3AYLIHOM cpefbl AaHHOro
uexa, apekTMBHOCTU BEHTUNALMOHHBIX YCTPONCTB 1 repMeTnsaumm npon3BoacTBEHHOMO
obopynosaHus. Hanbonee WwmMpokoe pacnpocTpaHeHne Nonyynsi B TEKCTUITbHOW U NIErkon
NMPOMBILLSIEHHOCTU 3KCMPECCHbIM MeTod W Kak Hambonee npocTom 3aTOT MeTon LaeT
BO3MOXHOCTb Ha MecCcTe onpefenuTb CTeneHb 3arpsi3HEHHOCTU BO3Adyxa (Hanpumep, Ans
CPOYHOIrO BbBIICHEHUS TMPUYMH HECYACTHOro Criydasd, peLlleHus Bonpoca O pPeMOHTe
arperata n T.4.).

[na aToro NpUMEHATCA NEePEeHOCHON rasoaHanuaatop YIM-2. JTum rasoaHanvM3aTtopom
onpenendarT npucyTtcTtBue B BO3Ayxe CEPHUCTOro adHrmgpupga, auleTtuneHa, OKuMcu yrnepoaa,
CepoBOAOPOAA, XJIopa, aMMuaka, OKUCIIOB a3oTa, 3TUNOBOro acmpa, 6eH3ona, Tonyona, Kcunona,
auetoHa. MNpuHumn paboTbl razoaHanuadaTtopa YIl-2 oCHOBaH Ha M3MEPEHUN ASIMHbI OKpaLLEHHOro
ctonbvka WHAWKATOPHOrO MOpOLUKa B CTEKNAHHOM TpyoOKe, 4epe3 KOTOpyk npocacbiBaeTca
aHanuanpyembli BO3gyx B paboumx nomeweHunsax. OnvHa okpaweHHoro ctonbuka mamepsieTcs
NPOMNOpLNOHaNbHO KOHLEHTpaUUKN nccrnegyemoro Bewectsa B Bo3dgyxe [2]. Obwmi Buag npmubopa
nokasaH Ha puc.1.
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vy

Puc.1 YHusepcasnbHbIlU 2a3oaHanu3amop YI-2
a - obwuli eud; 6 - NPodosibHbIU pa3pes; 8 - U0 ceepxy NPU OMKPbIMOU KpbIWKe

[a3oaHanusaTop Y[-2 COCTOMT W3 MeTansMyeckoro Kopryca, BHYTPU KOTOPOro
HaxoauTcsa BO3ayxo3abopHoe yCTPOMCTBO-CUIbGIOH 1, COEANHEHHbIN C PE3NHOBOWN TPyOKon 2.
K pes3nHoBOW Tpybke NpUCOEAMHEHbI CTEKNAHHAs WHOMKaTopHas Tpybka 3, HanonHeHHas
NMOPOLLKOM U  OUNBbTPYHOLLUMA MOMMOTUTESIbHLIM NAaTPOH 4, MMewWwun Bug W3BUIUCTON
NOBEPXHOCTU. PUNBbTPYIOLNI NOrMOTUTENBHLIN NaTPOH NpeaHa3HayYeH Ans ynasnMBaHWs BO
BPEMSI aHanu3a BO3adyxa MNPUMECEN, KOTOpble MellatoT OnpeaeneHuo nccnenyemoro rasa,
HanpuMep: BOASHbLIX MNapoB, MApOB KWUCMOT, KUCMbIX rasoB u Ap. [laTpoH 3anonHswoT
NMOPOLLIKOM, MOrfoLWanwWnuM nNpuMecKn, UMeroLmecs B BO3gyXxe B CMECW C aHanusmpyembiM
BellecTBOM. DuNbTPyOLWUIN NaTPOH MNPUMEHSAIOT NPU BCEX aHanmsax, 3a WCKIYeHneM
aHanusa, onpegenstoLuero cogepxaHve cepoBofopoda, xnopa, aMmuaka, a Takke aueToHa,
ecnun nocrnegHun nccrnegyeTcst B BO3ayxe CyxXmx nomMeLeHni npm OTCyTCTBMM KUCTIbIX ra3oB.

CunbdoH npegcraBngeT cobon ropupoBaHHYO PEe3VHOBYIO TPYOKY, 3aKpernneHHYH
Mexay Metannumyeckummn dpriaHuamun. BHyTpu cunbdoHa MeeTcsa NpyXuHa, KoTopas OepXuT
CUNb(OH B pacTAHYTOM MONOXEHUWN; ANS COXPAHEHNSA POPMbI rOPUPOBAHHBIX NOBEPXHOCTEN
C BHYTPEHHEWN CTOPOHblI B rodpbl BCTaBMEHbl pacnopHble Konbua. CunbgoH cxumaeTtcs
LUTOKOM 5 nyTemM HaxaTusi pyKon Ha ronoBky 6 wToka. [Mpubop obopyaoBaHnsa ctonopom 7,
HaxoasLLEeMCs B HanpaBnawowen BTynke 8, B KOTOPON XOAWUT LUTOK.

HanonHunM nopowKkoM TpWU WHOUKATOPHbIE CTEKNsSHHble TPYyOKM B cnefyolen
nocrnenoBaTenbHOCTH:
- pgoctatb U3 KOPOBKM CTEeKMsAHHYK TpyobKy, B OOMH KOHeL, KOTOPOW BCTaBUTb CTallbHOW
CcTepXXeHb (NPOBOSIOKY C KOMbLIOM) Ha ANuUHY, He goxoasa Ao 10 MM Ao KoHua Tpyoku;
- C MPOTMBONMOMOXHOIO KOHLA 3TOW TPYOKM BROXWUTb MNPOCIIONKY FMIPOCKOMUYECKOW BaTbl
TonwmHon 0,5 mm;
- OKaTb BaTy LWTbIPbKOM, YTOObI OHa Kacanacb MOBEPXHOCTM MeTanfIMyeckoro CTEePXHA U
3aTeM BblHYTb LUTbIPEM; MOCME 3TOr0 C KOPOTKOrO KOHLA TPYOKM BCTaBUTb METannmMyecKkui
MbbX, MPOTONKHYB €ro WTbIPbKOM A0 MAOTHOMO CONPUKOCHOBEHNS C BaTOW;
- BblHYTb CTEpPXEeHb M 4Yepe3 CTEKISAHHYH BOPOHKY HacbiNaTb WMHAMKATOPHbIA MOPOLUOK B
TPpyOKy M3 amnysbl, BCKPbITON nepeq cambiM ynoTpebnieHMeM; NOpOoOLLOK HacbkinaTb 4O Kpas
KOHUa Tpybkn Hag CTONoM, He Aonyckasi nonagaHusa nopoluka Ha ogexay Bo nsbexaHue eé
npoxora;
- HamnofiHMB MOPOLLUKOM WHOMKATOPHYK TPYyOKy, amnyrny C MOPOLIKOM Cpasy Xe 3aKpbiTb
CTEKMNSAHHOM NPOBKON Yepe3 KOHeL, pe3vHOBOM TPYOKWM; MOPOLUOK B MHOMKATOPHOW Tpybke
YMAAOTHUTb NOCTYKMBAHMEM MO CTEHKE TPYOKU LWUTbIPLKOM (pe3ynbTate YyNNoTHEHUSI HE AOSMKHO
ObITb BUOHO NMPOCBETOB B NOPOLLIKE);
- OMyCTUTb LWTbLIPbKOM C OTKPbITOrO KOHUA B TPYyOKy Takyk >Xe NpoCrouKy BaTtbl OO
COMPUKOCHOBEHUSA C MOPOLLKOM, MOCIEe Yero 3aKkpbiTb BaTy MbPKOM, HaXKaB LUTbIPbKOM Ha
nbiX, N MHAUKaTOpHasa Tpybka rotoBa Ang aHanmaa.
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- goctaTtb U3 KOpobkn Tpebyemblin MOPOLLOK ANnA ounbTpylowero natpoHa (cMm. Tabn. 2) u
CTEKNAHHYI TPYOKy (M3BUNUCTYIO); B Y3KMA KOHEL MaTpoHa BMOXWUTb TaMMOH U3
rMMrpoOCKONMYECKon BaTbl TOSILLMHON 5 MM;

- NOBEPHYTb MOrMOTUTENbHbIN NATPOH LUMPOKMM KOHLIOM KBEpPXY W, BCTaBMB CTEKMSHHYHO
BOPOHKY, HacbiNaTb MOPOLLOK, KaK yka3aHO B Tabn.2; npy 3TOM HYXHO MNOCTYKMBaTb
LWUTBIPBKOM O CTEHKM naTpoHa, YNIOTHAA Takum obpa3om Hacbinaembi MOPOLLOK B
naTpoHe;

- BblHYTb BOPOHKY, BFIOXWUTb TaMMOH M3 BaTbl TOMNLWMHOM 5 MM B OTKPbITbIN LUMPOKUIA KOHEL,
naTpoHa U HeMeaSIeHHO 3aKpbITb 3arnyLkamm oba KoHua naTpoHa.

- CHANW 3arnywkKy C y3KOro KOoHua maTtpoHa U GbICTPO MPUCOEOUHUNN €ro K pe3nHOBOM
Tpybke cunbdoHa;

- 3aKpenusin 3aXkmmMmamm nNnaTpoH Ha NOACTaBe U CHATb 3arfyLKy C LUMPOKOro KOHLUA;

- HagaBnMBas OQHOW PYKOW Ha rofioBKY LUTOKA, OPYron pykon OTBOASA CTOMNOp, NpococaTb
nccrnegyemMbli BO3ayx Yepes NaTpoH;

- yCnbllWaB 3allernkuBaHne ctonopa, OTCOeANHUTb (PUNbTPYIOLLMIA NAaTPOH OT CUbdOHa U
HeMeaJsIeHHO 3aKkpbiTb 00a KOHUA naTpoHa 3arfnylkamu; npodyBka MaTpoHa cyMTaeTcs
3aKOHYEHHOWN.

OTKpbInn 3arnywky B (UNbTPyHOLWEM nNaTpoHe;, HadaBnuBad OOHOM PYKOW Ha
rofioBKy LUTOKa, OPYron pyKOW OTBECTU CTOMop 7 1 npococaTb UCMNbITYEMbIA BO3AYX Yepes
PUNBTPYIOLWNIA NATPOH U MHOMKATOPHY TPYOKYy B COOTBETCTBUMN C BPEMEHEM, YKa3aHHbIM
B Tabn.2.

Mo aonvHe okpalweHHoro ctonbuka B MHOUKATOPHOM TpybKe, cumTas OT Hyns Ha
nyHerke, onpeaenunm akTMYeckyto KOHLEeHTpauuio nccnegyemoro rasa (napos).

Bosgyx ans aHanusa 6epyT Ha BbICOTE 2 M OT YPOBHS Mona Wnu nrowagkm Ha
KoTopon paboTtaeTr 4enosek. [lpu OTCYTCTBUM TakomM BO3MOXHOCTM BO BpeEMS
nabopaTtopHoM paboTbl BO34yX AfS aHanuM3a MOXHO 6paTb M3 rasoBbiX kamep (puc.2),
UMUTUPYIOLLMX MPOM3BOACTBEHHOE MNoMelleHne. a3oBasd cpefa B kamepax obpasyeTcs

npun ncnapeHnn XnakocTu HanMBaeMoWn B CTEKIISIHHbIE YaLLUKW.
? Z

I
i

i

JF =

i

Puc.2 YcmaHoeka 0nsi uccnedoeaHusi 3a2za3ogeaHHocmu e8o3dyxa:
1-eazoaHanuszamop YI-2; 2-2azoebie kamepbl

Moarotosunu npubop YIM-2 k otbopy npobbl, coeguMHUTb ras3oBYKD Kamepy C
UNbTPYOLWMM NAaTPOHOM U MHOMKATOPHOW TPYOKOM Tak, Kak NokazaHo Ha puc.2

lMpoBenu 3amepbl 3ara3oBaHHOCTM BO34yxa B TpeX MOBTOPHOCTM M COCTaBWU
OTCYET no (hpopme Tab-2).

AHanus Bo3aywHomn cpeabl B paboyen 30HeNOMeLeHUA Ha coaepaHue B Bo3ayxe

HanmeHoBaHue BellecTB naK, mr/im Knacc onacHocTtu
AHruapva cepHUCTbIN 10 3
AueToH 200 4
AmMmMnak 20 4

[aHHble aHanu3a 3anucatb B Tabnuuy no npuBegeHHOW HMXxe chopme.
Ta6bnuua 2.
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STUDIES OF AIR POLLUTION LEVELS IN PRODUCTION WORKSHOPS
OF THE COTTON PROCESSING INDUSTRY
U.A.Makhmudov
fizuli.ekonomist@gmail.com
TASHKENT INSTITUTE OF TEXTILE AND LIGHT INDUSTRY
The article presents a study of the concentration of harmful gases and vapours in the
working area and provides an assessment of the air quality in production facilities of
enterprises in the cotton-processing, textile, and light industries of the Republic of Uzbekistan.
Keywords: working area, concentration, harmful gases, gas analyzer, carbon oxides,
hydrogen sulfide, filter cartridge, maximum permissible concentrations, bellows.
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EMi—-KBPM MATERIALININ AZORBAYCANIN GOLOC9K SU ANBARLARI LAYiHOLORIND®
TOTBIQ PERSPEKTIVLORI
Emin ilqar oglu Macidov
eminilgar@mail.ru
Azarbaycan Milli Aerokosmik Agentliyi
Toabii Ehtiyatlarin Kosmik Tadqiqi Institutu

Giris. Qlobal iglim dayismalsri, yaginti rejiminin pozulmasi va temperaturun
yuksalmasi su ehtiyatlarinin azalmasi riskini artirmisdir. Azarbaycan Respublikasinda ahali
artimi, kend tesarrifatinda suvarmaya olan tslebatin yliksalmasi ve sanayenin inkisafl su
tohlUkasizliyini ddvlet siyasatinin prioritet istigamatlerinden birina ¢evirmisdir. Bu
baximdan, 2035-ci ile gedar Olkada yeni su anbarlarinin ingasi movsumi axinlarin
toplanmasi, su ehtiyatlarinin artinimasi va hidrometeoroloji risklerin azaldilmasi
baximindan strateji shamiyyat dagiyir [1].
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Su anbarlarinin  uzunmuiddstli ve tsahllikesiz istismari istifade olunan tikinti
materiallarinin texniki ve ekoloji xususiyyastlarinden birbasa asilidir. ©nanavi beton
materiallar yiksak mdhkamliya malik olsa da, gatlama, su sizmalari ve ylksak istismar
xorclari kimi mahdudiyyatlere malikdir. Digar terefden, plastik tullantilarin artmasi ve
onlarin utilizasiyasli atraf muhit G¢ln ciddi problemlar yaradir.

Bu kontekstda plastik tullantilarin tikinti materiallarinin terkibina integrasiyasi hem
ekoloji, ham de texnoloji baximdan perspektivli yanasma kimi c¢ixis edir. EMi-KBPM
(Ekoloji Modifikasiya olunmus Inteqral Kompozit Beton-Plastik Material) texnologiyasi
plastik tullantilarin aridilmadan beton matrisi daxilinde istifadesini nazerds tutur ve
hidrotexniki qurgular Ggln yeni imkanlar yaradir. Magalenin magsadi EMI-KBPM
materialinin UstUnldklarini tehlil etmak ve onun Azearbaycanin gealacek su anbarlari
layihalarinda tatbiginin magsadauygunlugunu giymatlendirmakdir [2].

Su Anbarlan Layihalarinde EMi-KBPM-in Tatbiq Perspektivlari

Azarbaycan Respublikasinda 2035-ci ile geder taxminan 30-a yaxin yeni su
anbarinin insasi planlasdirilir. Bu layihaler su ehtiyatlarinin dayaniqgli idare olunmasina,
iglim dayigsmalerinin yaratdigi risklerin azaldilmasina va ohalinin su teminatinin
yaxsilasdiriimasina xidmat edir. Su tshlikasizliyinin temin edilmasi yalniz yeni su
manbalarinin yaradilmasi ile deyil, ham de mdvcud su itkilarinin minimuma endirilmasi ila
mumkundur [3].

Bu baximdan, su anbarlarinin tikintisinde istifade olunan materiallarin
hidroizolyasiya xisusiyystlori xiisusi ehemiyyst kesb edir. EMi-KBPM materialinin
tarkibinda plastik tullantilarin istifadasi beton konstruksiyalarda kapilyar sizmalari azaldir,
su itkilerinin garsisini alir ve konstruksiyalarin istismar miuddatini uzadir. Naticads, texniki
xidmat va tamir xarclari optimallasdirilir.

Eyni zamanda, EMi-KBPM texnologiyasi plastik tullantilarin iri hecmde tekrar
istifadesini tamin etmakla ekoloji Ustunliklar yaradir. Plastik tullantilarin poligonlarda
basdirimasi ve ya yandiriimasi azalir, atmosfere atilan zeararli emissiyalar minimuma
endirilir ve sirkulyar igtisadiyyat prinsipleri destaklenir [4].

EMi—-KBPM Texnologiyasinin Elmi ®saslari

EMIi-KBPM ssasen PVC ve PP terkibli plastik tullantilarin mexaniki modifikasiyasi
yolu ile hazirlanmis kompozit beton materiahdir. Texnologiyanin esas ferqi plastik
tullantilarin yliksak temperaturda eridilmadan, mexaniki qarigdirma ve sixilma Usulu ile
beton matrisi daxilinde strukturlasdiriimis sakilde inteqgrasiyasidir. Bu yanasma:

« enerji sorfiyyatini azaldir;
« zorarli qaz emissiyalarini istisna edir;
« mdvcud beton istehsali sahalarinds alave avadanliq olmadan tatbiq oluna bilir.

Plastik girintilarin mineral xammali gisman avaz etmasi istehsal xarclorini azaldir.
Eyni zamanda, son mahsulun hidroizolyasiya qgabiliyyeti yuksalir, xisusi ¢okisi azalir, istilik
ve sos kegirma amsallari asagi dusur ki, bu da hidrotexniki qurgular Ggin muhum
ustunlakdar [2].

Tatbiq Sahaleri ve Funksional Ustiinliikler

EMi-KBPM materiali vibropressloema yolu ile hazirlanan beton mamulatlarinda ve
monolit beton qarnisiglarinda tetbig oluna biler. Su anbarlarinin  kdmakgi
konstruksiyalarinda, arakesma divarlarinda va hidroizolyasiya taleb olunan elementlerda
bu materialdan istifade xuUsusile meaqgsadauygundur. Asagr ve orta mohkamlik sinifli
betonlarda plastik qatqilarin méhkamliys tasiri kritik hesab edilmir, avazinda istismar
xususiyyatleri shamiyyaetli deraceds yaxsilagir [3].

Beloliklo, EMi—-KBPM vyalniz tikinti materiali deyil, eyni zamanda ekoloji baximdan
davamli ve resurslara genast edan innovativ texnologiya kimi giymatlendirile biler.
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APPLICATION PROSPECTS OF EMI-KBPM MATERIAL IN FUTURE RESERVOIR PROJECTS

OF AZERBAIJAN

Emin llgar oglu Majidov
eminilgar@mail.ru
Azerbaijan National Aerospace Agency
Institute of Space Research of Natural Resources
The analyses indicate that the application of EMI-KBPM material in Azerbaijan’s future water
reservoir projects is promising in terms of strengthening water security, reducing water losses, and
addressing the problem of plastic waste. Owing to its engineering, environmental, and economic
advantages, the technology aligns with the country’s sustainable development strategy and offers
an efficient solution for large-scale hydraulic structures.
Keywords: EMI-KBPM, composite concrete—plastic material, water reservoirs, plastic

waste recycling, waterproofing, circular economy, sustainable construction.
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Currently, interest in the determination of selenium in environmental objects is due to its
toxic properties at relatively low concentrations, and at the same time its importance as a trace
element in the life of humans and animals. To date, in the development of instrumental
methods for the determination of selenium by physicochemical methods, the limit values of
minimally detectable contents with detection limits at the level of nanograms/liter (ng/'l) have
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been practically reached. A stripping voltammetric method for the determination of selenium
using a mercury-copper carbon-paste electrode has been developed. To modify the electrode
when determining selenium (IV), a 0.01 M solution of mercury nitrate and a carbon paste
electrode (CPE) were used. By applying a voltage of -2.0 V, mercury films were formed, then a
mercury carbon-paste electrode (R-UPE) was lowered with a 0.01 M copper nitrate solution
and a voltage of 0.34 V was given. As a result, copper amalga was formed on the surface of
the mercury film, which used to determine trace amounts of selenium(lV). The mechanism of
electrode processes of selenium on the surface of a mercury-copper carbon paste electrode
(MCPE) was studied and the number of electrons in the half-wave potential was determined.
The optimal conditions for the determination of selenium were selected, the accumulation time
was selected: 10 seconds, the nature of the background electrolyte: 1.0 ml of 0.05 M formic
acid, the accumulation potential of depolarizers on the working electrode. The half-wave
potential for selenium was 0.25 V; when using a modified electrode, the influence of
extraneous interfering cations in determining selenium (IV) ions was reduced. The
concentration interval of the calibration graph with the correlation coefficient R=0.9999 was
found. The article also presents the results of selenium content determination in the water of
Lake Duzlugol by the method of inverse voltammetry. It was found that the selenium
concentration in the first sample was 119 mg/l, and in the second - 133 mg/l. These values
significantly exceed the maximum permissible concentrations established for natural waters.

Currently, various studies are being carried out on the separation and concentration of
ultra-micro amounts of selenium ions using various modified electrodes. The authors in [1]
proposed a new analytical method for the simultaneous determination of mercury and
selenium in fish samples using atomic fluorescence spectrometry (AFS). The method was
applied to simultaneously determine mercury and selenium content in canned sardines.
Mercury concentrations ranged from 0.057 to 0.203 mcg g™! and selenium concentrations
ranged from 1.76 to 2.21 mcg g%, providing an average (Se:Hg) molar ratio equivalent to 36. A
simple spectrophotometric determination of selenium using Azure B as a chromogenic reagent
was developed by researchers [2]. The method is simple, fast and is based on the reaction of
selenium with potassium iodide in an acidic medium to release iodine, which bleaches the
violet color of Azure B at 644 nm. Flow injection photochemical vapor atomic absorption
spectrometry (FI-PVG-AAS) was used to determine selenium ions by the authors of [3], who
optimized the variable influences of the photochemical generation process. Selenium
derivatives were transferred to an externally heated atomization chamber with a mixture of
argon and hydrogen, and selenium was detected at 196.0 nm. Nitrogen was used as a carrier
for the flow injection system. It was found that nitric acid interferes with the determination up to
3.0 wt. % HNO3z can be removed at the stage of reduction of Se(VI) to Se(IV) with hydrochloric
acid. The authors of [4] determined the selenium content in sulfuric acid using hydride
generation atomic fluorescence spectrometry (HG-AFS). The results showed that the selenium
content in the sulfuric acid samples varied from 0.332 mg/kg to 2.576 mg/kg. In [5], a highly
sensitive analytical technique was proposed for the determination of selenium using the
hydride generation method of a platinum-coated tungsten coil on an atomic absorption
spectrometer. The detection limit of Se was 21.1 ng/l. The proposed method was also applied
to the determination of selenium in certified reference materials.

Abstract: Based on the research carried out, we can conclude that the CPEs we
selected are in no way inferior to other solid electrodes in their operating mode, metrological,
operational and other characteristics. Based on the CPE, in the process of conducting
experiments, it is possible to obtain a MCPE, which makes it possible to determine both
elements for which mercury is an interfering agent, and other metals for which mercury is a
positive “substrate” that increases the sensitivity of stripping voltammetric methods for
determining various metals. It has been established that the nature, concentration and pH of
the background electrolyte have a significant impact on the selectivity and sensitivity of the
determination of the studied metals. Experiments have shown that another factor influencing
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the analytical signal of the metal being determined is the potential for the accumulation of
depolarizers on the working electrode, varying which makes it possible to increase the
sensitivity of metal determination and eliminate the interfering influence of accompanying
sample components. Metrological characteristics of the results of determining the studied
metals in model mixtures simulating real objects allow us to conclude that it is possible to
apply the developed stripping voltammetric methods to the analysis of real objects simulating
waters of different nature for the content of selenium ions. The article also presents the results
of selenium content determination in the water of Lake Duzlugol by the method of inverse
voltammetry. It was found that the selenium concentration in the first sample was 119 mgll,
and in the second - 133 mg/l. These values significantly exceed the maximum permissible
concentrations established for natural waters. The obtained data indicate possible
anthropogenic pollution of the reservoir and the need for constant environmental monitoring.
Keywords: modification, electrodes, electrolytes, electrochemistry, selenium, Duzlugol
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GONCO-DASKOSON iQTiISADIi RAYONUNDA MES® EKOSISTEMIND® BAS VER®N
DOYIiSIKLIKLORIN TOHLILI
Gllsura Yusif qizi Mehdiyeva
g.mehdiyeva@atu.edu.az
Azarbaycan Texnologiya Universiteti
Muasir ekologiyada megoe ekosistemlarinin giymatlondirilmasi yalniz onlarin
sahasinin miayyan edilmasi ile mahdudlasmir, eyni zamanda név terkibi, yas strukturu,
sixliq, karbon udma qabiliyyati ve ekosistem xidmatlari kimi gostaricilerin de nazare
alinmasini talab edir [3,4]. Gence—Daskasen iqgtisadi rayonu Kigik Qafgazin simal-sarq
yamaclarinda yerlasarak zangin biomuxtsliflik ve murakkab landsaft qurulusu ile segilir vo
bu xususiyyatler regionu heam ekoloji baximdan shamiyyatli, hem da iglim dayigikliklarina
garsl hassas edir. Regionda saquli zonalligin mévcudlugu, muxtslif yuksaklik diapazonlari
vo ekspozisiya farglari mesa ekosistemlarinin strukturunu va onlarin iglim faktorlarina
reaksiyasini muayyan edan asas amillerdandir.
Goence—-Dagkasan regionunun mesoe ekosistemi murakkab tabii sistem olub,

Goygol-Daskasan—Gadabay istigamatinde esas mesa nuvalerinin  camlanmasi il
xarakterize olunur ve bu arazilorde biomuxtsliflik ylksek saviyyadadir. Goygol Milli
Parkinda 80-den c¢ox agac ve kol ndvinin movcudlugu regionun ekoloji potensialini
gosterir va eyni zamanda bu sistemlarin iglim dayisikliklarine qarsi hassas oldugunu
tosdiglayir. Mesa, geman ve subalp zonalarinin qarsiligh slagasi ekosistemds bas veran
dayigikliklarin yalniz lokal deyil, daha genis makan uUzre kaskad tasirlarlo yayillmasina
soebab olur [2].
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Cadval 1. Gance—-Daskasan iqtisadi rayonunda mesa ekosisteminin asas xususiyyatlori

Gostarici Xususiyyat Ekoloji @hamiyysati
Cografi mévge Kigik Qafqazin simal-sorq | Saquli zonalliq yaradir
yamaclari
Hundurlik diapazonu Dagetayi—dagliq zonalar N6v mixtslifliyine tasir
edir

Osas mego sahalari Goygdl-Dagskasan—Gadsbay Ekosistemin nivasi
Biomuxtaliflik 80+ ndv Ekoloji sabitlik yaradir
Ekosistem slagaleri Mesa—¢aman-subalp Kaskad tasirler yaradir

Regionda iglim dayisikliklori mese ekosisteminde bas veran transformasiyalarin
asas fon amillerinden biridir ve temperatur artimi, quraghigin intensivlesmasi, yaginti
rejiminin geyri-sabitliyi kimi proseslar mesa strukturuna ve funksiyalarina birbagsa tesir
gOsterir. Bu tasirler naticasinda agaclarin fizioloji veziyyasti zaiflayir, regenerasiya prosesi
pozulur ve naticede mesa sixliginda azalma, kol va ot ortlydandn geniglonmasi kimi
dayisikliklor bas verir. Bu dayisiklikler 6z ndvbasinda yangin, zarervericilar va eroziya
risklarinin artmasina sabab olur va ekosistemin imumi dayanigligini zaifladir [3]

Meso ekosisteminda bas veran dayisikliklar struktur, kompozision ve funksional
xarakter dagiyir. Struktur dayisikliklar mesa sixliginin azalmasi ve acgiq sahalarin artmasi
ile mlsahida olunur, kompozision dayisikliklor nov terkibinde dayisikliklar ve hassas
novlerin azalmasi ile ifade olunur, funksional dayisikliklar ise karbon udma, su tenzimlema
ve torpaq qoruyucu funksiyalarin zaiflemasi ile xarakterize edilir. Bu proseslor yalniz tabii
amillerle deyil, ham da antropogen tasirlarle six baglidir. Dag-maden faaliyyati, otlaq
genisleonmasi, infrastruktur inkisafi ve idareetma bosluglari mesa ekosisteminin
parcalanmasina va onun barpa potensialinin azalmasina sabab olur [1]

Cadval 2. Meso ekosisteminda dayisiklikleri stiratlandiran amiller

Amil Tasir mexanizmi Natica
Temperatur artimi | Su balansinin pozulmasi | Bitki zaiflomasi
Quragliq Rutubatin azalmasi Regenerasiya zaifloyir
Yangin Biomassa itkisi Mesa sahasi azalir
Eroziya Torpaq yuyulmasi Ekosistem sabitliyi pozulur
Antropogen tasir Parcalanma Biomuxtaliflik azalir

Aparilan tehlil gostarir ki, Gance—Daskasan igtisadi rayonunda mega ekosisteminda
bas veran dayisikliklor ¢oxfaktorlu ve kompleks xarakter dasiyir ve bu dayisiklikler yalniz
mego sahasinin azalmasi ile deyil, hem de struktur, funksional ve biomuxtaliflik
saviyyasinde bas verir. Regionun mesa ekosistemlari yuksak biomuxtalifliya malik olsa da,
iglim dayisiklikleri, quraqliq, yangin, eroziya va antropogen toezyiq kimi amillar onlarin
dayanighgini zaifledir. Bu sababden region mesgalarinin davamli idara olunmasi Ugun
biomuxtaliflik asasli, iglime uygunlagan, monitoring ve muasir texnologiyalara asaslanan
idaraetma modelinin tatbigi vacib hesab olunur.
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ANALYSIS OF CHANGES IN THE FOREST ECOSYSTEM IN THE GANJA-DASHKASAN
ECONOMIC REGION
Gulsura Yusif Mehdiyeva
g.mehdiyeva@atu.edu.az
Azerbaijan Technological University
This thesis provides a comprehensive analysis of changes occurring in the forest
ecosystem of the Ganja—Dashkasan economic region. The main objective of the study is to
identify the natural and ecological characteristics of the region’s forest cover, to determine the
transformations occurring under the influence of climate change and anthropogenic factors,
and to evaluate the impact of these changes on biodiversity and ecosystem functions. The
analysis shows that changes in forest ecosystems cannot be explained solely by area
indicators; rather, they are characterized by structural, compositional, and functional
transformations. In this context, the application of a sustainable management approach for the
region is considered essential.
Keywords: forest ecosystem, biodiversity, climate change, drought, fire risk,

sustainable management

YASIL TEXNOLOGIYALAR 9SASINDA AQRAR-QIDA iISTEHSALININ SOMOROLILIYININ
ARTIRILMASI
Giinel Adil qizi Sadiqova
gunel shahbazov adil@mail.ru
Azarbaycan Kooperasiya Universiteti

Muasir marhaleda aqrar-gida sektoru yalniz igtisadi fealiyyat sahasi deyil, eyni
zamanda arzaq tshlukasizliyinin temin olunmasi, regionlarin sosial-iqtisadi tarazliginin
gorunmasi va ekoloji dayanighigin formalasdiriimasi baximindan strateji shamiyyat dasiyir.
Qlobal iglim dayisiklikleri, tebii resurslarin mahdudlugu ve istehlak strukturunda bas veren
dayisikliklar agrar-gida istehsalinda samaraliliyin artirlmasini yeni yanasmalar asasinda
aktuallasdirir. Bu tendensiyalar Azarbaycan ugln xUsusile shemiyyatlidir, ¢cunki 6lkada kand
tosarrifatt ham masgullugun, heam da qeyri-neft sektorunun asas dayaglarindan biridir [1].
Azarbaycan agrar-gida sektorunun moévcud inkisaf seviyyasi gosterir ki, istehsal ve emal
marhalaleri arasinda texnoloji uygunsuzluglar, meahsul itkilerinin yiksak olmasi ve su—enerji
resurslarindan istifadede effektivliyin asagi galmasi semaralilik problemlarini daha da
darinlagdirir. Xususila iglim saraitinin dayismasi ve su ehtiyatlarina artan taezyiq aqrar istehsalin
davamliligini risk altina alr.

Son illarde 6lkads formalasan yasll igtisadiyyat yanagsmasi aqrar-qida sektorunda istehsal
proseslarinin yenidan nazerdan kegcirilmasini zaruri etmigdir [2]. Yagsil texnologiyalarin tatbiqi
tabii ehtiyatlarin qorunmasina, karbon emissiyalarinin azaldilmasina ve istehsal zancirinde
ekoloji balansin saxlanmasina imkan yaradir. Agrar-qida istehsali bu yanagsmanin praktiki
reallagdiriimasi ug¢in an uygun sahalerden biri olmaqgla, hem iqgtisadi semaraliliyin, ham doa
uzunmuddatli dayanighgin temin edilmasina tohfs vera biler. Bu prosesda qida mihandisliyi va
muasir texnologiyalar xususi shamiyyat kesb edir. Xammalin emali, saxlanmasi ve
gablasdiriilmasi maerhalelerinde enerji qenaastli ve ekoloji tahlikasiz texnoloji hallerin tetbiqi
maohsul itkilarinin azaldilmasina ve olave dayarin formalasdiriimasina serait yaradir.
Azarbaycan geraitinds aqgrar mehsullarin emal seviyyasinin nisbeten asagdi olmasi qida
muhendisliyi saheasinda innovativ yanasmalarin aktualligini artinr. Yasil texnologiyalarla
inteqrasiya olunmus gida muhandisliyi hem istehsalin semaraliliyini yuksaldir, heam da agrar-
gida sisteminin dayaniqli inkisafina strateji tohfe verir.

Yasil texnoloji yanasmalar agrar-gida sektorunda istehsalin semaraliliyinin artirilmasi ile
yanasl, ekoloji tarazligin qorunmasini ve resurslardan uzunmuddatli istifadenin temin
edilmasini hadafloayan kompleks hallar toplusu kimi ¢ixis edir. Bu yanagmalarin asas mahiyyati
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kand teserrufati ve gida emal proseslarinin tebii resurslara minimal tasir gostarmakla toeskil
olunmasi, eyni zamanda iqgtisadi naticalerin yaxsilasdiriimasidir. Beynalxalg elmi adabiyyatda
yasil texnologiyalar aqrar istehsalin davamlligini temin eden &sas innovasiya
istigamatlarindan biri kimi giymatlandirilir [4].

Diger muhUm istigamat agag! karbonlu va enerji samarali istehsal texnologiyalaridir. Aqgrar-
gida sektorunda enerji istehlakinin azaldilmasi, barpa olunan enerji manbalarinin (glnas,
bioenerji) totbigi ve karbon emissiyalarinin minimuma endirilmasi yasil igtisadiyyatin esas
prinsipleri ilo Ust-Uste duslUr. Tedgiqatlar gosterir ki, aqgrar istehsalda enerji samarali
texnologiyalarin tatbigi yalniz ekoloji deyil, heam ds igtisadi baximdan musbat naticaler yaradir
[5]. Yasil texnoloji yanasmalarin aqrar-gida sektorunda muhim komponentlarinden biri da
tullantisiz ve dovri istehsal modellaridir. Agrar mahsullarin emali zamani yaranan tullantilarin
ikinci xammal kimi istifadasi, bioqaz ve Uzvi glbra istehsall resurs dovriyyasini genislondirir ve
istehsalin ekoloji yUkunu azaldir. Bu yanasma qida muhendisliyi sahasinds innovativ
texnologiyalarin tetbiqi ile daha effektiv naticelar verir ve aqrar-qida zancirinds alava dayarin
formalasmasina imkan yaradir [8]. Eyni zamanda ekoloji tehllikssiz gida emali va saxlanma
texnologiyalari yasil yanasmalarin muhim istigamati kimi ¢ixis edir. Enerji ganastli emal
avadanliglari, bioloji pargalana bilan qgablasdirma materiallari ve muasir saxlanma
texnologiyalari gida itkilerinin azalmasina ve mahsul keyfiyyatinin qgorunmasina serait yaradir.
Azarbaycan kontekstinde aqgrar mahsullarin emal va logistika marhslasinda itkilarin yuksek
olmasi bu texnoloji yanasmalarin tetbiginin aktualligini daha da artirir. Agrar-qida sektoruna uygdun
yaslil texnoloji yanasmalar istehsalin yalniz ekoloji cehatdan tehllUkasizliyini deyil, ham da iqtisadi
soamaraliliyini tamin edan strateji alet kimi giymatlondirile biler.

Resurs samaraliliyi agrar istehsalda torpaq ve su ehtiyatlarinin magsadyonli idare olunmasini
nazards tutur. Azerbaycanda su teminatinin mahdudlugu ve ananavi suvarma Usullarinin genis
yayllmasi istehsal xarclorini artiran asas amillerdandir. Suya qanast edan texnologiyalarin tatbiqi
mahsuldarli§i qorumagla yanasi, istehsal prosesinin igtisadi ve ekoloji samaraliliyini yiksaldir [3].
Enerji semaraliliyi agrar-gida zancirinin suvarma, saxlanma va ilkin emal marhalalarinde xususi rol
oynayir. Alternativ enerji manbalarinin, xUsusile gunas enerjisinin agrar tesarrufatlara integrasiyasi
enerji asililigini azaldir va yasil iqtisadiyyat prinsiplarine uygun istehsal muhiti formalagdirir [6].
Qida itkileri agrar-gida sektorunda semaraliliyi azaldan asas problemlardan biridir. Mahsulun yigim
sonrasi marhalelarde — saxlanma, dasinma ve bazara ¢ixariima prosesinda itirilmasi iqtisadi
dayarin azalmasina sabab olur. Azerbaycan seraitinde saxlama ve emal infrastrukturunun inkisafi,
eloecoa da fermer—bazar alagalerinin glclandiriimasi gida itkilerinin azaldilmasinda praktik ve effektiv
mexanizmlar kimi ¢ixis edir [7]. Yasil texnologiyalar asasinda aqrar-qida istehsalinin semaraliliyinin
artinlmasi Azarbaycan Ugun vyalniz texnoloji modernlesma deyil, ham da aqrar sektorun
uzunmuddatli dayanighdini temin edan yeni inkigsaf marhalasi kimi giymatlondirilmalidir. Bu
yanasma istehsal, ekoloji tarazliq ve igtisadi semaralilik arasinda balansin gqorunmasina xidmat
edir.
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IMPROVING THE EFFICIENCY OF AGRI-FOOD PRODUCTION BASED ON GREEN
TECHNOLOGIES
Gunel Sadigova
gunel shahbazov adil@mail.ru
Azerbaijan Cooperation University PhD Candidate
The article examines issues related to improving the efficiency of agri-food production
based on green technologies. The main scientific result identified by the author is that the
application of green technologies in agri-food production not only enhances resource and
energy efficiency, but also contributes to the optimization of the production chain and
strengthens food security. The scientific novelty of the study lies in substantiating green
technologies not as separate technical solutions within the agri-food sector, but as a
comprehensive development model that integrates economic efficiency, ecological balance,
and long-term sustainability.
Keywords: green technologies, agri-food production, production efficiency, sustainable

development, food security.

BEYNOLXALQ TOSKILATLARIN QLOBAL 8RZAQ TOHLUK®SIZLiYiN® TOSIRI
Aygun Alim qizi Haciyeva
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Mehriban Hidayat qizi Hesanova
mehribanks@mail.ru

Nasimi dlipolad oglu Abbaszada

abbaszade.nesimi@mail.ru
Azarbaycan Dovlat Aqrar Universiteti

Qlobal arzaq tahlukasizliyi, dinya shalisinin har zaman sagdlam ve aktiv hayat terzi
Uculn fiziki, sosial va igtisadi cehatdan kifayat gadar, tehlikesiz ve gida dayeri zengin
arzaga elgatanhigini temin edan vaziyyestdir. Orzaq va gida mahsullarinin iqgtisadi va fiziki
baximdan alcatanhdi, 6lkenin butin yasayis mantagalerinda shalinin bu mahsullari ala
bilmasi ve ya arzaq mahsullarinin istehlaki Ggiin miayyan edilmis rasional normalardan az
olmayan hacmda ve c¢esidda gidalanmanin tagkilinin temin edilmasi infrastrukturun inkisaf
soviyyasi ila alagadardir [3]

Coemiyyatin rifahinin yikseldilmasi ve ahalinin keyfiyyatli hayat saviyyasinin
gorunmasi ugun etibarll erzaq taminati mihim shamiyyst dasiyir. Bu istigamatdes
Azarbaycan Respublikasinda kend tasarrifati mahsullarinin istehsalina ve emalina dair
Strateji Yol Xeritesi sanadinde arzaq ve qida tehlUkasizliyinin davamliligini gorumagq
magsadile institusional potensialin guclendiriimasine yonalmis konkret hadaflor
muayyanlasdirilmisdir.[1]

Beynalxalq tagkilatlar global arzaq problemlarinin hallinde humanitar yardim,
davamli inkisaf tasabbuslari, siyasatlerin hazirlanmasi, monitorinq va tadqigat, eleca da
beynalxalg amakdasliq istiqgamatlerinde faaliyyat gdsterirlar. Beynalxalq teskilatlar (FAO,
WEFP, IFAD, Dunya Banki, BMT-nin diger organlar va regional strukturlar) global arzaq
tohlikasizliyinin tamin olunmasinda ham siyaset formalasdirici, ham de amaliyyatci rolu
oynayir.

Qlobal migyasda erzaq tshlukasizliyinin giymatlendiriimasi zamani an ¢ox istinad
edilan manbalardan biri Economist Intelligence Unit terafindan hazirlanmis tadqiqgatlardir.
Mahz bu qurumun metodologiyasi asasinda 6lkalar Uzra arzaq tahlukasizliyinin saviyyasini
oks etdiren Qlobal &rzaq Tshlikesizliyi indeksi (Global Food Security Index — GFSI)
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formalasdirilir.[3] Global Food Security Index 113 dlka Uzre arzag mahsullarinin algatanligi
ve movcudlugu, onlarin keyfiyyet ve toehlukasizlik saviyyesi, elaca de tebii resurslar va
davamliliq gostericilarini kompleks sakilda giymatlandirir. Bu indeks inkisaf etmis va inkisaf
etmakds olan dovletlarde arzaq tshlukasizliyine tasir edan asas amilleri 6lgmak Ugun 58
unikal gostarici asasinda formalasdiriimis dinamik, ham kemiyyat, heam de keyfiyyat
meyarlarini birlagdiren muqgayisali models asaslanir.

2022-ci ilde Qlobal 8rzaq Tashliikssizliyi indeksine asasen Azsrbaycan 113 6lka
arasinda 66 balla 59-cu yerds gerarlasmigdir. Olks (izrs arzaq slgatanh@ 78,1 bal, erzaq
modvcudlugu 56,2 bal, keyfiyyat ve tehllikasizlik 54,5 bal, davamliliqg ve uygunlasma ise
44,6 bal saviyyasinda giymaetlandiriimigdir. Reytinqde ilk onluga Finlandiya (83,7 bal),
irlandiya (81,7), Norvec (80,5), Fransa (80,2), Niderland (80,1), Yaponiya (79,5), isvecro
ve Kanada (79,1), ingilters (78,8) ve Portugaliya (78,7) daxil olmusdur. ABS 78,0 balla 13-
cu, Qazaxistan 72,1 balla 32-ci, Rusiya 69,1 balla 43-cu, Turkiye 65,3 balla 49-cu, Belarus
iso 64,5 balla 55-ci yerds gerarlagsmisdir.[4].Umumilikde, bu géstericiler Azerbaycanin
global arzaq tehllkasizliyi reytinginda orta mévge tutdugunu, arzag mahsullarina algatanliq
sahasinda nisbatan musbat naticelare malik oldugunu, lakin xususile mdvcudluqg,
davamlilig ve uygunlasma istigamatlarinde olave tekmillasdirmalera ehtiyac oldugunu
gOsterir.

Azsrbaycan 2022-2025-ci iller arzinde Qlobal Acliq indeksinde (GHI) davamli
olaraq “asagi acliq” kateqoriyasinda yer almigdir. 2022-ci ilde 6lka 5,6 bal ile 123 0Olka
arasinda 29-cu yerda qeararlasmigdir. 2023-cu ilde gosterici bir gader artaraq 5,8 bala
yuksalmis ve 30-cu siraya dayismisdir. 2024-cu ilde GHI bali 6,2-ys ¢atmis, bu da 127 dlke
arasinda 32-ci yerde gerarlagsmaga sabab olmusdur. 2025-ci ilde ise bal yeniden 5,6-ya
enmis va Azerbaycan avvalki kimi 29-cu yerde “asagi acliq” kateqoriyasini gorumusdur.
Bu gostaricilor 6lkede yetersiz gidalanma, usaglarda inkisafdan qalma ve 5 yasadek
usaglar arasinda 6lum saviyyasi kimi asas gostericilarin nisbatan stabil oldugunu gostarir.
Umumilikde, Azerbaycan hem sosial midafie tadbirleri, hem de daxili srzaq teminat
baximindan muayyan ugurlar alde edib, lakin iglim dayisikliyi va regional ferglilikler bazi
riskler yaratmaga davam edir.[4]

Notica etibarils, qglobal arzaq tshlukssizliyinin tamin olunmasi beynalxalq
amaoakdasliqg telab edan an muhum problemlardan biridir. Yoxsullug, iglim dayisikliyi,
mulnagisaler ve qlobal iqgtisadi geyri-sabitlik bu sahade riskleri daha da derinlasdirir.
Beynalxalq teskilatlar humanitar yardimin gésterilmasi, davamli kand tasarrufatinin tasviqi
vo effektiv siyasest mexanizmlarinin formalasdiriimasi vasitesile global arzaq
tohlukasizliyinin mohkamlandiriimasinde muhum rol oynayir.[2]

Aparilan tsahlil gostarir ki, Azerbaycan erzaq tehllikasizliyi sahasinde muayyen
nailiyyetlor alde etse da, xususile davamlilig ve uygunlagsma istigamatinde beynalxalq
tacribanin tatbigine ve institusional islahatlarin darinlesdiriimasine ehtiyac duyur. Bu
baximdan, beynalxalq tagkilatlarla emakdashgin guclendiriimasi va milli arzaq tehlukssizliyi
strategiyalarinin  global c¢agirislara uygunlasdiriimasi 6lkenin  uzunmuddaetli arzaq
teminatinin asas taminatgisi kimi ¢ixis eds bilar.
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THE IMPACT OF INTERNATIONAL ORGANIZATIONS ON GLOBAL FOOD SECURITY
Aygun Alim gizi Hajiyeva
Mehriban Hidayat gizi Hasanova
Nasimi Alipolad oglu Abbaszade
Azerbaijan State Agricultural University
Global food security is challenged by poverty, climate change, and conflicts.
International organizations such as the Food and Agriculture Organization (FAO), World
Food Programme (WFP), International Fund for Agricultural Development (IFAD), and the
World Bank contribute through humanitarian aid, sustainable agriculture initiatives, and
policy support. This article briefly examines their impact and reviews Azerbaijan’s position
in the Global Food Security Index.
Keywords: international organizations, global food security, climate change, food
accessibility, sustainable agriculture.
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YAGINTI ANOMALIYALARININ KOSMIK TEXNOLOGIYALAR 9SASINDA MONITORINQI
Noasiba Volodiya Nasirova
nasir.nasirova@rambler.ru
Zeynab Sahin Talibzada
z.talibzade@atu.edu.az
Azarbaycan Texnologiya Universiteti
Muasir dovrda iglim dayismalari ve onlarin yaratdigi ekstremal hava hadisalari global
migyasda ciddi problemlardan biri kimi giymatlendirilir. Bu hadisaler arasinda yaginti rejiminin
dayismaesi va yaginti anomaliyalarinin artmasi xususile diggat ¢akir. Yaginti anomaliyalari kand
tesarrifati, su ehtiyatlarinin idare olunmasi, ekoloji tarazliq ve sosial-igtisadi sabitlik baximindan
muhum shamiyyat kesb edir. Bu sebabdan onlarin vaxtinda muayyen edilmasi vo monitoringi elmi
vo praktiki baximdan aktual masalalerdan biridir.
Yagintt anomaliyasi, Ol¢llen vahid Uzre faktiki yaginti migdarinin Umumi orta yaginti
migdari dayarindan kanara ¢ixmasidir [1].
Hesabatda yaginti anomaliyalari, CHIRPS peykinden alda edilan 25 illik malumatlara
a@sasan muayyan olunmusdur. Bu magsadle 2000-2025-ci iller Gzre ayliq yaginti malumatlar slda
edilmis, illik Gmumi orta dayar hesablanmig, daha sonra 2020-2025-ci dévr Gzra her il Ggln orta

yaginti migdari ile mugayise edilarek yaginti anolmaliyalari muayyan olunmusdur [3].
Anomaly (mm/day)

rainfall_m

Seakil 1. Yaginti anomaliyalari[4,6]

Teqdim olunan xerite Azaerbaycanda yaginti anomaliyalarinin makan uzra paylanmasini
gostarir va muxtelif rang skalasi vasitesile normadan kenarlagmalari ifads edir. Xaritede mavi
tonlar misbat anomaliyalari (normadan artiq yaginti), sari va narinci tonlar ise manfi anomaliyalari
(normadan az yaginti) aks etdirir. Tahlilden aydin olur ki, 6lka arazisinin bdylk hissasinds sari ve
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aciq narinci renglar Ustlnlik tagkil edir ki, bu da yagintilarin esasen normadan asagi oldugunu
goOsterir. Bu hal xuUsusile markazi ve qerb bodlgslarinds daha genis yayillmisdir ve quragliq
meyllarinin gtclendiyini gosterir.

2020-ci ilde yagintinin miqdar Agstafa ve Tovuz, 2021-ci ilde Olkenin garb serhadlari,
Naxcivan Muxtar Respublikasi ve Lenkaran-Astara igtisadi rayonu, 2022-ci ilds Qazax-Tovuz
igtisadi rayonu va Lankaran rayonu, 2024-ci ilde Lenkaran-Astara igtisadi rayonu, 2025-ci ilde ise
Daglig Sirvan, Gence-Daskasen, Lenkaran-Astara iqtisadi rayonlari azalan yagdinti miqdari
trendlarini gostermigdir.

Sakil 2. Yaginti anomaliyalari [5]

Teaqdim olunan grafik 2000—2025-ci iller arzinde orta illik yagintinin dinamikasini aks etdirir
va bu dévr arzinds yagintilarin sabit olmadigini, dalgavari sekilde dayisdiyini géstsrir. Umumilikde
yaginti migdari texminan 400-590 mm intervalinda dayisir ki, bu da iglim dayiskenliyinin yliksak
oldugunu gostarir.

| 2020 | 2021 | 2022 | 2023 | 2024

Olka iizro
Yagintilarin orta illik migdari 4455 | 381,12 | 371,0 | 481,2 | 5331
Orta illik yagintilarin orta ¢oxillikden farqi -43,4 | -98,4 | -108,5 1,7 | 53,6
Baki gahari lizro
Yagintilarin orta illik migdari 308,1 | 256,5| 229,2| 1751 | 339.3
Orta illik yagintilarin orta ¢oxillikdan farqi 73,4 21,8 -5,5| -59,6 | 104,6
On ylksak (max) orta ayliq yagintilarin migdari 126,1 60,4 46,8 355 | 69,9
©n asagl (min) orta ayliq yagintilarin migdari 0,0 0,0 0,0 1,6 0,0
Ganca gahari uzra
Yagintilarin orta illik migdari 191,1 | 2515 | 176,0 | 246,7 | 3114
Orta illik yagintilarin orta ¢oxillikden farqi -958 | -354 | -110,9 | -40,2| 245
on ylksak (max) orta ayliq yagintilarin migdari 59,0 46,8 42,6 84,8 | 102,6
©n asagdl (min) orta ayliq yadintilarin migdari 0,9 2,4 1,7 0,4 0,6

Cadval 1. Yagintinin migdari (mm) [5]

Naetica olaraq, xarita gosterir ki, Azarbaycanda yaginti anomaliyalari asasan manfi xarakter
dasiyir ve bu, quraqghq riskinin artmasi ile misayiat olunur. Eyni zamanda, az sayda miusbat
anomaliya sahalerinin movcudlugu yagintilarin geyri-berabar paylandigini tasdiglayir. Bu ise su
resurslarinin idara olunmasi, kend taserrufatinin planlasdiriimasi ve iglime uygunlasma
strategiyalarinin hazirlanmasi baximindan ciddi elmi va praktiki shemiyyat kasb edir.
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MONITORING OF PRECIPITATION ANOMALIES BASED ON SPACE TECHNOLOGIES
Nasiba Volodiya Nasirova
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Zeynab Shahin Talibzade
z.talibzade@atu.edu.az
Azerbaijan Technological University
In this study, precipitation anomalies in Azerbaijan were analyzed based on CHIRPS
satellite data, and their spatial and temporal variability was investigated. The research covers the
period from 2000 to 2025, examining precipitation anomalies across the country. The results
indicate that precipitation anomalies are unevenly distributed throughout Azerbaijan and reflect the
regional impacts of climate change.
Keywords: precipitation anomaly, climate change, CHIRPS
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B3AMMOCBSA3b MEXOY 3KONOMr’MYECKOWU BE3OMNACHOCTbLIO M YCTOUYMBLIM
PA3BUTUEM KABAPOUHO-EAINIKAPCKOW PECMNYBJINKUN
3apema XabanoBHa Be3upoBa
zarema4384@mail.ru
depepanbHoe rocyaapcTBeHHoe GrogxeTHOe o6pa3oBaTenbHOe yYpexaeHue BbIiCLIero
obpasoBaHua KabapauHo-bBankapckun M'AY

Bonpockl akonornyeckon 6e30nacHOCTN U YCTOMYMBOrO pas3BuTus npuobpeTatoT ocoboe
3HayeHMe B YCNOBUSX rrobanusaumm wn YCUNEHWs aHTPOMOreHHOro BO3AEWCTBUS Ha
okpyxatowyto cpeay. KabapguHo-bankapckas Pecnybnuka (KBP), Haxogsicb B permoHe c
ooraTtblM MPUMPOAHbIM  pas3HoObpa3MeM W  KOHTPACTHbIMM  naHawadTamn, aBndeTcs
NCKMOYUTENBHBIM 0OBEKTOM N5 U3yYeHUss AaHHOW TeMb.

Okonornyeckaa 6e3onacHocTb M yctomymBoe passutne B KabapanHo-bBankapckon
Pecnybnuke TecHO B3aMMOCBSA3aHbl. YCTOMYMBOE pas3BUTUE SABNSAETCA  KITHOYOM K
9KOHOMMYECKOMY pOCTy, Mpu ycrnoBum cobniogeHns 6GanaHca Mexagy couunanbHbIM
Gnarononyynem n OXpaHOW OKpyXarollen cpenbl, dKonornyeckas 6e3onacHOCTb SABNAETCH
KrntoYeBbIM YCOBMEM AN AOCTUXKEHNSA 3TOrO paBeHCTBA.

Okonormyeckas 6e30MacHOCTb — COCTOSIHWE 3allUMLLEHHOCTU NPUPOAHOW cpefdbl U
XU3HEHHO BaXHbIX MWHTEPECOB 4enoBeka OT BO3MOXHOr0O HeraTMBHOIO BO3AEWCTBUSA
XO3SINCTBEHHOW U MHOW AeATENbHOCTU, Ype3BblHaHbIX CUTYaUnn NPUPOLHOIO U TEXHOTEHHOro
XapakTepa, ux nocrnenctsun [2,3].

Cpean oCHOBHbIX Npobnem, KOTopble CYLLECTBEHHO BMUSIOT Ha YCTOWYMBOE pasBuUTUE
pernoHa, CTouT OTMETUT:

- 3arpsasHeHue Bo3gyxa. OCHOBHbIMM MCTOMHMKaAMU 3arps3HEeHUs ABMSKTCHA TpaHCcnopT (Ha
ponto  kotoporo npuxoautca 60-70% XxvMunyeckoro 3arpsisHeHusi), ropHogoObiBatoLlas |
obpabaTbiBalollasg MNPOMbLIWMEHHOCTb, @ TakKe CTpoUTeNnbHble opraHm3auuun. Bbibpocsl
TOKCUYHbIX BeLLecTB (YrfekMcrnoro rasa, okcuaa asoTa, YrneBO4OpPOAOB, anbaervaoB v T.4.)
yXyALalT KayecTBO BO3JyXa M HEraTUBHO BIMSAKOT Ha 300POBbE HACENEeHUs! U 3KOCUCTEM.
Hanpumep: B 2023 rogy cymMMapHbIi BbIOPOC 3arpsA3HSOWNX BELeCTB OT CTauMOHapHbIX
NCTOYHMKOB 1 aBTOTPaHCMNOPTa Ha TeppuTopumn pecnybnukn coctaBun — 16 353 TOHHbI [1];

- 3arpsi3HeHue BoAdbl — CTOYHbIE BOAbI C OYUCTHBIX COOPYXEHUW 3arpA3HSOT peku, (0cobeHHO
coeavHeHus asota u docdopa). ITO NPUBOAUT K YXyALIEHWUO KavecTBa BoAbl, rvbenu
BOAHbIX XMBOTHbIX N HEBO3MOXXHOCTM MUCMOMb30BaTb BOAY AN NUTbSA UMW OPOLLEHNS;

- npobnemsl ¢ yTunusaumen orxogos. B KabapanHo-bankapum nmeetcs psg csanok, KOtopble
He COOTBETCTBYIOT 3KOMOMMYECKMM U CaHUTapHbIM TpeboBaHusM. OTCYTCTBME KOMMIEKCHOM
cucTeMbl ynpaBneHna oTxo4amMmu NpuBoOaUT K 3arpAa3HEHNIO NOYBbI U TPYHTOBBIX BOA;

80



https://www.worldclim.org/data/cmip6/cmip6climate.html
mailto:z.talibzade@atu.edu.az
mailto:4384@mail.ru

Umummilli Lider Heydar dliyevin anadan olmasinin 103 illiyine hasr olunmus
“Besinci sanaye inqilabina dogru — universitetlarin rolu, caginglar ve imkanlar” mévzusunda
Beynalxalg EImi-Praktik Konfrans

- HepauuoHarnbHOe MCMoNb30BaHME IEeCHbIX pecypcoB. [locne npuHATUSE HOBOro JlecHoro
kogekca P® B 2007 rogy nnaHbl ynpaeBfneHuss recamm nepectanu  paboTaTb,
Necoxo3aNCTBEHHaA OeATenbHOCTb Obina OTMEHeHa, a neca cgaHbl B apeHay. [lpu atom
NMpoOMCXOOUT >KecTokas Bblpybka necoB, BblpyOfiEHHble Yy4acTkM MPUMBOLAT K Xaocy WU
MeLeHHOMY BOCCTaHOBIIEHUIO NTECOB;
- TexXHOreHHble pucku. Ha Tepputopum pecnybnmkm pacnonoXeHbl XMMUYECKM OMacHble
006bEeKTbl, TMAPOTEXHUYECKNE COOPYXKEHMUS, MOXAPO- N B3PbIBOONACHbIE OOBEKTbI, KOTOPbIE
HeraTMBHO BNUSAIOT Ha OKPYXXaloLLyk Cpeay 1 340pOBbe Moaen.

[anee wu3yumm, kak a3konoruyeckas 6e30MacHOCTb MOCMOCOGCTBYET YCTOMYMBOMY
pasBUTUIO pecnybrmku.
1. CoxpaHeHue npupoaHbIX pecypcoB. [pu paumoHanbHOM MCMNONb30BaHUN MPUPOAHBIX
pecypcoB (BoAabl, NecoB, MUHepasnbHbIX 3amnacoB) MOXHO u3bexaTb WX WCTOLWEHUS W
obGecneynTb 4ONTOCPOYHOE pPa3BUTME PETNOHA.
2. PasButMe Typuama wu pekpeauun. KEP o6nagaet 3HauuMTenbHbIM  pekpeaumoHHbIM
noteHuymanom (ne4yebHble MUHeparnbHble BOAbl, HALMOHAMNbHbBIE NAPKX, MAMATHUKN MPUpPoabI).
[nsa ee peanusaumm HeOH6X04MMO COXPAHUTBL PEMMOH KaK 3KOSTOrMYECKM YNCTBIN.
3. CHMXXeHne pUCKOB Ype3BblHYanHbIX cUTyaumin. Mepbl N0 CHWXKEHUIO BEPOATHOCTU aBapum
Ha OnacHbIX MPOU3BOACTBEHHbLIX 0ObEKTaX, YCTPAHEHNIO HAKOMMEHHOIO 3KOOrMYeckoro
yuiepba 1 BOCCTAHOBMEHUIO 3arpPA3HEHHbIX TEPPUTOPUIA CMOCOBCTBYIOT NpeaoTBpaLLeHMIO
HeraTMBHbIX NOCNEACTBUN OS5 OKpYXXatoLen cpebl U 300pOBbs NIOAEN.
4. CoxpaHeHue 340poBbs Nogen. YnydlweHne COCTOSHUSA OKpYXatoLlen cpeabl, BKoYas
YMEHbLUEHNE 3arpaA3HeHns Bo3gyxa W BoAbl, O6yaetr cnocobcTBoBaTh MOBbLILLEHMIO
KayecTBa >XU3HU W CHWKEHUID BEPOSTHOCTU pa3BUTUA 3aboneBaHWn, BbI3BaHHbLIX
3Konormyeckummn daktopamm (actma, annepruyeckme peakumnm, GpoHxXmT).
5. Obecne4veHne yCTOMYMBOCTHM CEMNbCKOro Xo3amcTea. [ns ctabunbHOro pocta arpapHoro
CEKTOpa, UrpatoLLLEro Kro4veByo posib B akoHoMuke KabapauHo-bankapckon Pecnybnuvku,
HeobXoOUMO COXpaHATb Mo4OoPOAME MOYB M pauMOHanbHO MCMNONb30BaTb BOAHbLIE
pecypchbl.

Ana  yKpenneHuss B3aMMOCBSA3M MexXdy 93KOoformyeckon 6e3onacHoOCTbio U
YCTOMYMBLIM pa3BUTUEM pecnybnnkmn, HeobxoaMMO NPeanoXnTb CneayrLwme cTpaTermm:
- PasButne HopmatnBHo-npaBoBon 6asbl. [N ynyyweHnsa 3Konorn4yeckom
cuTyaumm HeobxoaMmMo MOAEpPHM3MpoBaTb 3akoHOAATENbCTBO B cdepe  oxpaHbl
OKpYy)KatoLen cpegbl U yCunuTb Haa30p 3a cobnioaeHneM 3KONormM4yeckux CTaHaapToB.
- BHegpeHune akonornyeckn ap@eKTUBHbLIX TEXHOMOMMI. Peyb nget o Meponpusatmax no
OYUCTKE MPOMBILLSIEHHbIX BbIOPOCOB, YyTUNM3aLUUKN CTOYHBLIX BOA U YNpaBrieHnsa 0TXo4amMMu.
- CosgaHune cucteMbl MOHUTOpUHra. B yactHoctn B KBP nnaHupyetcs pasBepHyTb ceTb
CTauUMOHapHbLIX MOCTOB Af11 MOHUTOPMHra KadecTBa aTMOCHEpPHOro Bo3gyxa, YTOObI
onepaTyMBHO pearMpoBaTth Ha NOTeHUMarbHbIE 3KONOrn4yeckne yrposbi.
- Peanusauuss nporpamm no ynpaeBneHuto oTtxodamun. B pecnybnuke 3anyuieHa
nporpamma «YnpaeneHne otxogamm B KBP», koTopas Bknwouvaetr B cebsa cosgaHue
MycoponepepabaTbiBalolWmMX 3aBOAOB M MOSIMFOHOB AN yTUNu3aumm TBEpPAbIX ObITOBbIX
OTXOJ0B.
- BHegpeHue MHHOBAUMOHHBIX TEXHOSMOrMM B 0ob6ractu npupoaonosib3oBaHns. B Tom
Jyucne: opraHumyeckoe 3emnegenue u  6uosawmTa, OpraHo-MuHeparnbHas cuctema
yOooOpeHns, O4YMCTKa CTOYHbIX BOA C MOMOLBI CEpPrneHTUHUTA, reOMH(OpPMaLNOHHbIE
TEXHOJSIOrMU B CESTIbCKOM XO3SMCTBE.

Takum oOpasomMm, B3aMMOCBA3b MexOy 9Konormdeckon 6e3onacHOCTbi ¢
ycTonumebiM passutnem B KabapauHo-bBankapckon Pecnybnuke TpebyeT CUCTEMHOro
noaxoda u KoopauHauuu ycunuim BCex 3anHTepecoBaHHbIX CTOPOH. TOMbKO rapMOHUYHOE
COYEeTaHWe  3IKOSMOrMYECKMX W  IKOHOMUYECKMX UHTEPECOB MOXeT obecnedntb
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Gnarononyyne pernMoHa Ha MepcrnekTUBY M COXPaHUTb €ro YHUKanbHble MNPUPOAHbIE
pecypcbl ansa 6yayLmx noKONeHun.
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This article examines the relationship between environmental safety and sustainable
development of the Kabardino-Balkarian Republic, with an emphasis on identifying key
relationships, problems and possible solutions. The article analyzes how ensuring environmental
safety contributes to the socio-economic development of the region, as well as modern challenges
and prospects in this area.

Keywords: environmental safety, sustainable development, Kabardino-Balkarian Republic,
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ISLONMIS QAZMA MOHLULLARININ KARBOHIDROGEN 9SASLI TODQIQI
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Azarbaycan Dovlat Neft va Sanaye Universiteti

Son illerda global neft-qaz senayesinda iki tendensiya yaranmisdir: 1.islonmis ve yeni
yataglarda takmillasdirilmis neft-qaz ¢ixarma texnologiyalari vasitesile quyu debitini artirmaq
geoloji, texnoloji, iglim ve ekoloji serait sababindan avvaller istismar olunmayan yataglarin
islenmasi; 2. islanmis va yeni yataglarda tekmillesdiriimis neft-qaz ¢ixarma texnologiyalari
vasitasila quyu debitini artirmag.

Emulsiya gazma mayesinin asasini onun fiziki-kimyavi va texnoloji xassalerini muayyan
edan karbohidrogen mayesi teskil edir. Bunlardan an genis yayilani asagidakilardir: 1. bitki ve
heyvan xammallari asasinda neft-kimya sintezi mahsullari-olefinlar, onlarin oligomerlari, xatti
alkilbenzollar, poliolefinler, asetallar, efirlor, sintetik yaglar; 2. neft emali mahsullar, qaz
kondensati, neft, dizel yanacagi, mineral yaglar.

Karbohidrogen asasli gazma mayesi kimi dizel yanacaginin istifadasi atraf muhit Gg¢un
yangin telablari ile mahdudlagir. Sintetik yagdlar asasen bioloji pargalana bilon mayelarin
istifadasinin macburi oldugu deniz layihslarinds istifads edilir. Lakin quruda gazma zamani an
cox muxtalif istehsalgilara mexsus mineral yaglar istifade olunur. Mineral yaglar muxtalif
keyfiyyata voe tarkibe malik ylksak molekullu birlesmalerdan (asfaltenlar, getranlar, polisiklik
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aromatik karbohidrogenlar, parafinlar) ve asadi molekullu karbohidrogenlardan ibaret
murekkab kolloid sistemdir [2, 3]. Mineral yag emulsiya mahlullari tGg¢ln asas mayedir, neft
mangali mahsuldur, mazutun distillesinden emala gsalir vo yuksek darecads dayiskenliys
malikdir.

Emulsiya gazma mayelari taloeb olunan keyfiyyatde gazma prosesini tamin eds biler. Bu
da layin dib zonasinin kegiriciliyini saxlamaga, alstin barkimasinin aradan qaldirmaga,
quyularin dayanighligini temin etmays, slamlarin g¢ixariimasina imkan vermis olur. Quyularin
tikintisi ile bagli bu tendensiyalari hayata kecirmakden 6tri neft-qaz ¢ixarmanin artmasi dgin
bdylk meyl bucadi olan, goxtarefli ve bdylk Gflgi ucu olan quyularin tikintisi lazimdir. Bu
zaman gazma mahlulunun névl ve keyfiyyati vacib rol oynayir [1]. Quyularin asagi meahsuldar
olmasinin sabablaerinden biri su asasli gazma mahlullarindan istifads edilmasidir. Cunki bu
mahlullardan istifade etdikde mahlulun filtratlari layin masama bosluguna daxil olur ve neft
geriye dogru italenir, layin gilli sementi sisir, reagentlerlo hall olmayan birlesmalar, su-neft
emulsiyalari amaele galir.Qazma iglerinde karbohidrogen asasli gazma mahlullarindan istifade
mahsuldar laylarin agilmasinin samaraliliyini artirir.

Qazma amaliyyatlari zamani iki név aesas tullanti emala galir: lay suyu ve qazma tullantilari.
Tadqigat zamani karbohidrogen mayesi kimi muixtslif istehsalgilara mexsus yaglardan istifada
etmak olar: “AKS 5/10” (Halliburton sirksti), mdévsimdankanar gatilasdiriimis hidravlik yag “VMGZ”
(Schlumberger sirkati), senaye yagi “I-5A” (ISK PetroEngineering), sintetik yag “SHELSOLL”
(Hollandiya) .Yadlarin asas xususiyyatleri asagidakilardir: kinematik 6zltlik, sixliq, alovlanma
noqtasi, donma temperaturu, 6zlilik indeksi, gelavilik adadi (hamisa gdsterilmir), tursu adadi
(hemige gosterilmir).

Cadval 1.
Teadqiq olunan yaglarin texniki xarakteristikalari
Xususiyyatlar “AKS” 5110 “YMGZ” “|-5A” “SHELLSOL”
20°C sixliq, kg/m3 895 868 872 793
Kinematik 6zIUlik, mm?2/san 8,7 (40°C) 9 (50°C) | 6,5-8,2 (40°C) 1,98 (15°C)
Alovlanma ndqtasi (agiq tigeds), °C +92 +133 +122 +97
Donma temperaturu, °C -14 -62 -14 -
Tursu adadi, mg KOH/q yag - 0,3-0,9 0,03 -
Qaloavilik adadi, mg KOH/q yag - - - -
OzIulik indeksi - 158 - -
Kukdrddn kutle payi, % - - - -
Su terkibi, % 0,04 yOX yOX -
Mexaniki girklarin terkibi, % 0,007 yox yOox -

Biz 6z tadgiqatimizda “VMGZ”, “I-5A”, “SHELLSOL” yaglarindan istifade etmisik. Bu yaglarin
muxtelif temperaturlarda 6zIUIUk giymatlari yoxlanilib.
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CARBOHYDROGEN-BASED ANALYSIS OF USED DRILLING MUDS
Novrasta Seyran Hasanova
hesenova.1969@inbox.ru
Ulviyya Alesker Abasova
ulviyya.abasova.a@asoiu.edu.az
Azerbaijan State Oil and Industry University
It is important to dispose of drilling mud. Hydrocarbon-based drilling mud was taken as the
object of research. Drilling mud is a multicomponent, dispersed colloidal system with specific
physical and chemical properties. Mineral oils “VMGZ” and “I-5A” were used as hydrocarbon-based
drilling mud, as well as synthetic oil “SHELLSOL” for comparison. These oils were treated with
asphalt-resin additives. During the research, the viscosities of these oils before and after treatment
with additives were tested at different temperatures. A decrease in viscosity was observed as the
temperature increased.
Keywords: drilling fluid, disposal, mineral oil, synthetic oil, asphalt-resin, viscosity, temperature
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NATURAL ZEOLITE FROM THE AYDAG DEPOSIT, AZERBAIJAN: MINERALOGICAL
CHARACTERISATION AND WATER TREATMENT PROSPECTS
Elnur Arifzade
arifzade elnurl@live.kaznu.kz
Al-Farabi Kazakh National University

Introduction. The lack of clean water is a persistent issue in the world and the
development of affordable purification materials is still a research priority. Natural zeolites,
crystalline aluminosilicate minerals with well-defined microporous structures have received
long-term interest due to their combination of high ion-exchange capacity, low expense, and
environmental innocence [1, 2]. Clinoptilolite is the most commonly studied of about fifty known
natural species of zeolite, due to its abundancy, structural stability, and selectivity of
environmentally hazardous cations [3].

One of the most important clinoptilolite finds in the post-Soviet region is the Aydag
deposit in the Tovuz District of Ganja-Gazakh region. The deposit, which was described in
detail during the early 1970s, was the largest and most resource endowed natural zeolite
locality in the entire USSR at the time, containing over 100 million tonnes of deposits and
containing 50-59% clinoptilolite [4, 5]. Nevertheless, regardless of this outstanding gift, its use
in treating water has been poorly studied. The current work summarizes mineralogical
characteristics of Azerbaijani clinoptilolite and scouts global experimental evidence to evaluate
its performance and outlook as a water treatment adsorbent.

Mineralogical Characteristics of the Aydag Deposit.

The Aydag deposit developed as the result of diagenetic modification of pyroclastic
volcanic rocks by the alkaline groundwater - the identical genetic route used in the majority of
commercial exploited clinoptilolite deposits around the world. The prevailing mineral phase is
of the group of heulandite (HEU) structural group, which is characterised by a two-dimensional
channel system with pore openings of about 3.5-4.0 A. In this model, the partial replacement of
Si** by APR* results in a fixed negative charge, counterbalanced by exchangeable extra-
framework cations - primarily K*, Na*, Ca?* and Mg?* and water molecules. Pore volume is up
to 24-32 percent of mineral volume, which sustains high specific surface area, which forms the
basis of adsorption activity [4].

Experimental studies of the Aydag clinoptilolite by Alekberov et al. established the purity
of crystalline phases exceeding 55 percent by XRD analysis, characteristic platy morphology
by SEM, and structural stability at temperatures as high as about 700°C before structural
collapse, a feature that is directly applicable to thermal regeneration of used adsorbent [5]. The
value of the Si/Al ratio (in between 4.5 and 5.5) puts the material in the moderately siliceous
range that strikes a balance between acceptable cation exchange capacity and decent acid
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resistance [3, 5]. Another study on Azerbaijani clinoptilolite showed that, when the target
element was to be adsorbed on to the Aydag zeolite bed, when contaminated feed water was
pre-conditioned with an alternating magnetic field before filtration, the adsorption capacity
increased 9-21 percent by element of interest- an interesting finding considering that no
chemical alteration of the mineral was necessary [6].

Effectiveness in Water Treatment

Clinoptilolite eliminates contaminants mainly by ion exchange, physical adsorption and
molecular sieving. Its ion-exchange selectivity sequence K*> NH4> Na*> Ca?*> Mg?* is
intrinsically selective to ammonium and some of the heavy metals that are problematic on
regulation in drinking water and industrial effluents [2]. It is typically endothermic and
spontaneous, enhanced by increase in temperature, and pH around a neutral (5-7) is most
likely to reach maximum uptake of heavy metal [7].

Deposit geochemically analogous to Aydag provides evidence. Similar experiments on
the formation of clinoptilolite in Kazakh resulted in Ni?* removal of up to 87% and Cu?* and
Cd?* removal of up to 99 and Pb?* removal of 100 percent were achieved by thermal activation
at 550° Cover 2 h [8]. Natural clinoptilolite was found to remove methylene blue dye 98 percent
in 100 ppm within 15 minutes and natural clinoptilolite and activated charcoal removed it 96
percent with higher concentrations after 210 minutes [1]. Clinoptilolite modified with iron- oxide
extended the performance to anionic arsenate, and MnO2- modified substance was able to
remove arsenic almost completely over a wide pH range [9].

Conclusions

Aydag clinoptilolite deposit is a large and well characterised natural resource with
mineralogical properties of microporous HEU-type framework, 24-32 percent pore volume,
Si/Al ratio of 4.55.5 and thermal stability to 700 C, similar to the deposits where superior water
treatment performance has been shown internationally. The Azerbaijani material itself provides
experimental evidence of measurable adsorption activity which can be improved by 9-21
percent by simple magnetic pre-conditioning of the feed water alone [6].
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NATURAL ZEOLITE FROM THE AYDAG DEPOSIT, AZERBAIJAN: MINERALOGICAL
CHARACTERISATION AND WATER TREATMENT PROSPECTS
Elnur Arifzade
arifzade elnurl@live.kaznu.kz
Al-Farabi Kazakh National University

This paper examines the potential of clinoptilolite zeolite from Azerbaijan's Aydag
deposit (Tovuz District) as a water treatment adsorbent. The deposit holds reserves exceeding
100 million tonnes at 50-59% clinoptilolite purity, with a microporous HEU-type framework,
pore volume of 24-32%, and thermal stability to ~700 °C. Drawing on experimental data from
analogous deposits, the work shows that natural and modified clinoptilolite achieves removal
efficiencies of 87-100% for heavy metals, up to 99% for ammonium after acid modification,
and 98% for organic dyes within 15 minutes. Magnetic pre-conditioning of feed water raised
the adsorption capacity of Aydag zeolite by 9-21% without any chemical modification of the
mineral. The scientific novelty lies in systematically linking the mineralogical profile of
Azerbaijani clinoptilolite to proven international modification and treatment strategies,
establishing a practical roadmap for its development as a cost-effective domestic water
treatment material.

Keywords: clinoptilolite, Aydag deposit, Azerbaijan, water treatment, adsorption, heavy
metal removal, zeolite modification
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Bu meqals beynalxalq dasimalarin dekarbonizasiyasini tranzit Olkslarin ragabat
strategiyasi ile alagelandirarak “yasil liderlik” konsepsiyasini asaslandirir. Beynalxalq nagliyyat
ticarati geniglandirse da, enerji sorfi vo CO, emissiyalari sebabils iglim dayismalarinin mihim
manbayidir. Tranzit dlkalar Ggln asas maqsad tranzit galirlerini artirmagla yanasi, dasimalarin
karbon intensivliyini azaltmaqgdir. Magale gdstaerir ki, yagsil logistika alatleri (elektrikli nagliyyat,
alternativ yanacaglar, marsrut optimallagdirmasi, intermodal kegid ve enerji-semarali
infrastruktur) hem emissiyalari, hem da amaliyyat xerclerini azalda biler. Empirik tahlil Ggun
“‘dashboard” yanasmasi teklif olunur: LPI gostericileri, yanacaq sarfi, nagliyyat emissiyalari vo
CO,/ton-km birlikde modellegdirilir. ARDL-ECM va panel modeller vasitesile “yasil logistika —
emissiya — ragabat” olagasi giymatlondirile bilar. Neticeds, “yasil koridor” ve ragamsal
idareetma tranzit 6lkelare ham ekoloji, heam da bazar Ustunluyu qazandira biler.

Beynalxalq dasimalar global ticarstin esas dayagidir va istehsalin ixtisaslagsmasini,
regional dayar zancirlerini va igtisadi inteqrasiyani guclendirir. Lakin nagliyyat sektoru yuksak
enerji sorfi vo CO, emissiyalari sababile iglim dayismalari gundaliyinin markazindadir [4].
Xususaen yuk dagimalarinda margrut ve bos gedis semarasizlikleri karbon izini artirir [1].
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Tranzit dlkalar Ugun bu vaziyyst ham risk, ham da imkan yaradir. Tranzit dahlizlari
alava galir ve logistika inkisafl gatirse de, karbon giymatlendiriimasi ve sart ekoloji standartlar
reqabat Ustunliylna tesir eds biler [5]. “Yasil liderlik” strategiyasi ile daha asagi karbon
intensivliyi, yiksak etibarliliq ve reqemsal izlema standartlari teqdim eden dahlizler beynalxalq
yuk axinlarini calb eds bilar. Magalanin magsadi yasil logistikanin ekoloji ve iqtisadi tasirlerini
vahid gergiveds sistemlasdirmak ve empirik giymatlendirma dizayni taqdim etmakdir.

Odabiyyat asasan iki istigamatda inkigaf edir: texnologiya va enerji kegidi (elektrikli
nagliyyat, alternativ yanacaq) ve omaliyyat optimallasdirmasi (marsrut planlamasi,
konsolidasiya, intermodal kegid) [1]. Lakin tranzit dlkaler Ugun dekarbonizasiya tedbirlarinin
reqabate va tranzit galirlerina tasirinin kemiyyatlesdiriimasi kifayat gadar islenmayib [2, 3].

Yasil liderlik (GL) konsepsiyasi bels ifads olunur:

GL =f (TECH, OPS, INFRA, REG, DATA),
burada texnologiya, amaliyyat optimallasdirmasi, enerji-seamarali infrastruktur, standart ve
tosvigler, elace de reqemsal izlema asas komponentlardir.

Osas tasir kanallari xarclerin azalmasi, bazara c¢ixisin genigloanmasi va logistika
semaraliliyinin artimidir. Test edile bilen hipotezlar gdsterir ki, marsrut optimallasdirmasi ve
yaslil infrastruktur CO, intensivliyini azaldir ve orta muddatda tranzit xidmatlarinin ragabat
gabiliyyatini artirir.

Yasil liderliyin empirik giymatlendiriimasi “dashboard” yanasmasi ile dord blok Uzra
aparilir: 1) natica gostaricilari — nagliyyat CO, emissiyalari, CO,/ton-km ve yanacaq sarfi; 2)
logistika performansi — LPI ve alt-indekslar, gecikma ve vaxtinda c¢atdiriima; 3) siyaset alatlori
— EV payi, alternativ yanacaq, demir yolu/intermodal kecgid va enerji-semarali terminallar; 4)
reqgemsallasma — GPS/IoT, e-sanad doévriyyasi va “single window”. Modelds yanacaq ve GDP
emissiyalara musbat, logistika semaraliliyi va yasil infrastruktur ise karbon intensivliyine manfi
tosir gostaermalidir.

Metodoloji olaraq, tek 6lke U¢in ARDL-ECM qisa ve uzunmuddatli tasirleri olgur;
muqayisali analiz Ggln panel ve zaruret oldugda System GMM tatbiq oluna bilar. “Yasil
koridor” kimi intervensiyalar DiD ve ya SVAR ila identifikasiya edils bilar.

Tatbiq merhalesi malumatlarin toplanmasi, ssenari simulyasiyasi (yasil koridor,
optimallasdirma, intermodal kegid) va naticalarin elastikliklor asasinda siyasata ¢evrilmasini
ahats edir.

Natice gosterir ki, emissiyanin azalmasi yalniz ekoloji deyil, ham da igtisadi
Ustlnlikdir: daha asagi karbon intensivliyi xarcleri ve riskleri azaldir, tranzit xidmatinin
keyfiyyatini va reqabat gabiliyyatini artirir.
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This article links the decarbonization of international transport with the competitive
strategy of transit countries and substantiates the concept of “green leadership.” Although
international transport expands trade, it is a significant source of climate change due to high
energy consumption and CO, emissions. For transit countries, the key objective is to increase
transit revenues while reducing the carbon intensity of transport. The study argues that green
logistics tools — such as electric vehicles, alternative fuels, route optimization, intermodal
shifts, and energy-efficient infrastructure — can simultaneously reduce emissions and
operational costs. For empirical assessment, a “dashboard” approach is proposed, integrating
LPI indicators, fuel consumption, transport emissions, and CO, per ton-km into a unified
modeling framework. The relationship “green logistics — emissions — competitiveness” can
be evaluated using ARDL-ECM and panel models. The findings suggest that the
implementation of “green corridors” and digital transport management can provide transit
countries with both environmental benefits and market advantages.

Keywords: decarbonization; green logistics; electric vehicles; intermodal shift; route
optimization; CO, per ton-km; transit corridor; green corridor
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MpuasoBckui rocyaapCTBEHHbIN TEXHUYECKUN YyHUBepcuteT-cunuan ®reoy BO
«HauuoHanbHbIN nccneaoBaTenbCKUM MOCKOBCKUI rocyAapCTBEeHHbIN CTPOUTENbHbLIN
yHUBepcuTeT

Knaccuyeckass wHTepnpeTaums YCTOMYMBOrO pasBUTUS, 3anoXeHHass B [oknaje
Komucenn bBpyHatnang [1], nocTynupyeT NpuHUMN naputeTa Mexagy Tekywum notpebneHnem
pecypcoB W uHTepecamun Oyaylimx MNOKONEeHun. B nnockoctn perMoHanbHOW SKOHOMWKM
AaHHas yCTaHOBKa TpaHCHOPMUPYETCs B WUMNEpaTMB paLMOHanNbHOW  KanuTanu3auuu
BHYTPEHHEro noTeHuuwana Ttepputopun. Kaxabin cybbekt obnagaet cneunduyeckon
pecypcHon 6a3on, ogHaKO MMEHHO NPUPOAHO-KIIMMaTMYECKNE aKTMBbI 3a4acTylo CTaHOBATCH
dyHOaMeHTOM Ang (hopMUPOBaHNSA AONTOCPOYHON TPAeKToOpun pocTa.

Ansa [Npua3oBCKOro MakpopernoHa npupoAaHbI naHawadT BbICTyNaeT He NpocTo
(POHOBbLIM YCOBMEM, a CTpaTErm4ecknm Kanutanom. PekpeaumoHHbI noTeHuunan A30BCKOro
nobepexbs, obnagarLLmi yHuKansHon mopgonormen (necyaHbole KocCbl, IMMaHHbIE CUCTEMBbI)
N MATKAM  KIIMMaToOM, MO3MLUMOHUPYETCH Kak KI4YeBOM [JpanBep TeppuTopuanbHOW
TpaHcopmauuun. B aTton cucteme koopauHaT Typu3M paccMaTpuBaeTCs Kak CTepxHeBasi
cTpaterns pervoHanbHou pesuTanusauun. [lMpubpexHas nuHua obnagaeT noTeHumanom
«nomnca pocta», CNOCOBGHOro akkymynmpoBaTb MaclTabHble WHBECTULMOHHBbIE TPaHLUN W
nepepacnpeaenatb TYpUCTUYECKME MOTOKM.

CoBpeMeHHass 3KOHOMMYECKasi MbICMb TpaKTyeT pasBUTME He KaK 3KCTEHCUBHOE
HaKoMfeHne KONMMYEeCTBEHHbIX MoKa3aTeriend, a Kak KayeCTBEHHYIO 3BOJIOLMIO CoLMarnbHO-
3KOHOMUuYeckon cpegpbl. [lMpumeHuTenbHO Kk [lpuasoBblo 3TOT npouecc nogpasymesaeT
CUCTEMHYIO MOJEPHM3aLMI0 WHMPaCTPYKTYPHOro Kapkaca W pagukarnbHOe MoBblleHue
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KayecTBa XWU3HN HaceneHnsa Yepes MynbTUNANKATUBHbIN 3OEKT MHAYCTPUM rOCTENPUMUMCTBA.
B pamkax rocyaapCTBEHHbIX CTpaTernm no coumnanbHO-3KOHOMUYECKOMY Pas3BUTUIO CyOHLEKTOB
P®, BoccTaHoBreHne pekpeaunoHHOro knactepa [lprvas3oBbsi MPU3HAHO MPUOPUTETHBIM
BEKTOPOM, COMOCTaBMMbIM MO 3HAYMMOCTU C arponpOMBbILLSIEHHBIM  KOMIMSIEKCOM U
TPaHCMOPTHON NOMMCTUKON.

HecmoTps Ha BbICOKYIO aTTPaKTMBHOCTb NMPUOPEXHON 30HbI, B akageMudecKkon cpene
HabnogaeTca AemuUMT CUCTEMHbIX NCCEAOBAaHUN, YCTaHABMBAOLWNX NPAMYIO KOppPEensaumo
Mexay napamMeTpaMmu pernoHanbHOro pocta M CTPYKTYPOW TYPUCTUYECKUX NpedepeHLmi.
CywecTtBylowmne HayyHble paboTbl [2-5] 3a4yacTyld HOCAT doparMeHTapHbI  XapakTep,
dokycmpysicb NGO Ha N30NMPOBAHHOM aHanuae fokKasnbHbIX AOCToNpMMedaTenbHocTen, Nnbo
Ha  OOWMX  MNPOrHOCTUYECKMX  Mopgensix  Typrnotoka. [lpy  3TOM  KOMMMeKcHas
B3aMMO3aBUCUMOCTb MeXay Temnamm MHEPaACTPYKTYpPHOro CTPOMTENbCTBA UM AMHAMUKOWN
N3MEHEHNss  MNOTPebMTEenbCKOro  MNOBEAEeHMs  OcCcTaBanacb BHe oKyca  BHMMaHWS
vuccnegoBaTenen.

PaHee HakoOMMEeHHbIN Hay4HbI 3a4en noaTBepXAaeT 3HAYMMOCTb CYyOBEKTMBHOIO
BOCNPUATUA AecTuHaumm Typuctamun. CyllecTBYOLWMA METOLONOMMYECKUn paspbiB Mexay
AEATEeNbHOCTLIO MO  TpaHcopMauunm TeppuTopun U yOOBIIETBOPEHHOCTBID KOHEYHOro
notpebutenss ycnyr TpebyeT 3anonHeHusi. [aHHOe wuccnegoBaHME HanpaBneHo Ha
yCTpaHeHue 3Toro npobena ¢ MOMOLLbD HenapameTpuUyeckoro CTaTUCTUYECKOro aHanuaa,
NoO3BONSAIOLWEr0 MaTeMaTUYECKM BepudULMPOBaTbL CBA3b MEXOY BEKTOPOM PErnMoHasnibHOro
pas3BUTUSA N NTOFOBOW TYPUCTUYECKOW NPUBIEKATENBbHOCTbIO NOBepexbA.

HayyHas n npaktmyeckass LEHHOCTb MCCneaoBaHUs LEeTEPMUHMPOBAHA MHOrOrpaHHbIM
BO3JENCTBMEM WHAYCTPUM FOCTENPUUMCTBA HA MaKpOperMoHasbHble MaKpO3KOHOMUYECKMEe
nokasatenn. Typmam B [lpnasoBbe criegyeT paccMmaTpuBaTb He TOMbKO Kak reHepartop
HasoroBbIX MOCTYMNSIEHUA, HO U KaK (PyHOAMeEHTaNbHbIN UHCTPYMEHT pPerynimpoBaHUs pbiHKa
Tpyaa. CornacHo MnMpoBomy onbITy [1], pekpeaumoHHbI CEKTOP AEMOHCTPUPYET HanbonbLUyo
3PPEKTMBHOCTL B 0ObecrneyeHnn 3aHATOCTU MOSMOAEXM W HaceneHuss nepudepuinHbIxX
NPUBPEXHBLIX 30H, YTO SABMNSAETCA KPUTMYECKM BaXKHbIM ANt CTPYKTYPHOW TpaHcdopmaumm
9KOHOMUKN MaKpOpermoHa.

Asnasce ogHMM 13 Hanbonee AMHAMUYHBLIX CEFMEHTOB rnobanbHON 3KOHOMUKU, TYPU3M
WHULMMPYET KOMNMIEKCHbIE TpaHCHOpPMaLnKN B 3KOCUCTEMAX, COLMOKYNbTYPHOM naHawadTe u
counanbHon ctpaTudmnkauun. [Ansa MNMprasoBbsa peanusaunsa cTtpaTernm yCToMYnMBOro passmuTtus
HEeBO3MOXHa ©e3 KayeCTBEHHOro pernoHaribHOro pocTa: CUCTEMHass MoAepHu3aums
PM3MYeCcKoro MpOCTpaHCTBA TEPPUTOPUM BbICTYNaeT HeobXoaMMbIM MNPEKYPCOPOM  Afis
nepexona K Mogenu gonrocpovHon cTabunbHOCTW.

ApanTupyst KOHUenTyanbHbli nogxon K crneundumke A30BCKOro nobepexbsi, Mbl
BblOeNsieM YeTblpe BEKTOpa YCTONYMBOCTU:

OKOHOMMYECKad CaMOOOCTaTOYHOCTb: MPOEKTMPOBAHWE YCTOMYMBOW  (OPMHAHCOBOM
MoAenu YHKUNOHNPOBAHUS TYPUCTUYECKNX OECTUHALNNA.

Okonoruyeckas aTTPaKTUBHOCTb: BHeOpeHue MEXaHN3MOB MUHUMU3aL MK
aHTPOMNOreHHOro AaBfeHNsa Ha akBaTOPUIO M 3anoBefHble 30Hbl a30BCKUX KOC.

OTpacneBasi  XU3HECMOCOBHOCTb: JOCTMXeHuMe 6GanaHca Mexagy COXPaHHOCTbHO
NPUPOAHOro KanuTana v onepaunoHHon peHTabenbHOCTbIO Bu3Heca.

CtpaTernyeckas KOHBEPreHUMs: MHTerpaumsi pekpeaumoHHOro noTeHuuana B oOLLyto
AOPOXHYIO KapTy coumanbHO-3KOHOMMYECKOro BOCCTaHOBNEHUS CybbekTa.

OMnMpuyecke AaHHble MeXOoyHapoaHoro coobuiectBa nNoOATBEPXKAAKT, YTO Npu
3(PPEKTUBHOM MEHEOXKMEHTE TYPU3M BHOCUT ONpenensaiolnin Bknag B WHKMIO3UBHbBIA POCT.
Ona [puasoBbs  macwtabvpoBaHWe  TYpPUCTUYECKONW  MHPPaACTPYKTypbl  HanpsMyto
KOppenupyeT C NOBbILLEHWEM KayeCTBa XXN3HWU, PEKOHCTPYKLMEN CUCTEM Xn3HeobecneyeHns n
dopMMpoBaHMEM UHBECTULIMOHHO NpUBMEKaTENbHOrO MMUaXa TeppuTopun.

Ocobyto aKkTyanbHOCTb ANs pernoHanbHOW nonuTuku [MpruasoBbs MMeeT BOBMEYEHME
MECTHbIX COOBLLECTB B pa3BMTMe COMYTCTBYIOLLMX OTpacnen — pbl6ONoBCTBa, arpoTypuama u
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NpPoOn3BOACTBa JlOKamNbHbIX ToBapoB. Kak oTmevaetcsa B uccnegoBaHuax [4], npupogHo-
OPUEHTMPOBAHHbLIN TypuU3M MeEHee 4yBCTBUTENEH K CTEMNEHW SNUTApPHOCTM CPEACTB
pa3MeLLEeHMs, O4HAKO KPUTUYECKM 3aBUCUT OT KayecTBa MHPOPMAaLIMOHHOIO CONPOBOXAEHMWS 1
CTENEeHN y4acTua HaceneHuss B YMpaBNeHWW pekpeaunoHHbiMn 30Hamu. Kpome Toro,
ONTUMMU3aUNA FNOTUCTUYECKMX XaboB M TpaHCNOPTHbIX y3noB [3] OCTaeTcs KYeBbIM
npuopuTeTOM Ansi NOSIHOUEHHON uHTerpaumn [lpnasoBckoro nobepexbss B  e€AWHbIN
TypucTuyeckumn kapkac Poccuiickon ®egepaumn.

CornacHo pesynbTataMm NpPOBEAEHHOro WUCCreaoBaHus, nogasnsiouee OGOMbLUIMHCTBO
pecrnoHAeHToB (75%) BblpaxatoT MNOMIOXUTENbHOE OTHOLIEHWE K WHTeHcudumkaumm
TYPUCTUYECKMX MOTOKOB B NpuOpexHon 3oHe. [JaHHbi nokasaTenb 0O0yCrnoBreH MNpsiMon
Koppensaunen Mexany akTMBHOCTbK MHAYCTPUMM FOCTENPUMMCTBA M TEMNAMKU peBuTanuaaumm
MakpopermoHa. HaceneHue wWHTEpNpeTUpyeT Typu3M Kak CTpaTernyeckun KatanusaTtop
co3gaHusa paboymx MecT U CUCTEMHOro 0GHOBMNEHNST 0OLECTBEHHOW MHADPACTPYKTYPHI.

PasButne TypucTMyeckoro knacrepa WHULMMPYET MYMbTUMANKATUBHBLIN 3PdekT B
COMPSPKEHHbIX OTpacnsix. OMMNUpUYecKMe [aHHble MNOoATBEPXKAAT Hanmuyue rnybokomn
B3aMMO3aBUCUMOCTN MeXAy AWHAMUKOW TyprnoToka M MOoOepHu3auMen Kri4veBbiX cdep
XnsHeobecneyeHus:

TpaHcnopTHbIN kapkac: 80% pecnoHAEHTOB CBA3bIBAOT POPCUPOBAHHOE CTPOUTENLCTBO
AOPOXHOM CETU U MOCTOBbLIX NEPEXodoB C HeobXxoaAMMOCTbiO obecnedeHnss OOCTYMHOCTU
peKpeaLnoOHHbIX 30H.

Lindpposumzaumnsa n kommyHanbHas cpeaa: BbICOKUMIN YPOBEHb NOAAEPKKN 3ahUKCUPOBaH B
cchepe pa3BUTUA CUCTEM SHEPrOCHABXEHMS U LLMPOKOMOSOCHOro Aoctyna B uHTepHeT (90%),
a Takke BogocHabxeHus (95%). MopgepHuszaumss  OaHHbIX  CUCTEM  NMPOWUCXOAUT
NPeMMyLLECTBEHHO B TOYKaX KOHLIEHTpPaLUK OOGBHEKTOB pas3MeLLeHMS.

CoumanbHbll - KanuTan: pasBuTue Typuama BbICTyNnaeT ApaviBEPOM KayeCTBEHHbIX
n3mMeHeHnn B 3apaBooxpaHeHun (85%), npodeccuoHanbHoM obpasoBaHun (80%) u
KynbTypHO-obwecTBeHHOM cpefe (90%), cnocobctBys (POPMUPOBAHUID COBPEMEHHOIO
06nnKa NpnasoBCKNX NOCENEHNN.

Takum obpasom, NnpoBeaeHHOE NccnegoBaHne BepunumnpyeT yHaameHTanbHy ponb
WHOYCTPUM FOCTENPUMMCTBA B CMCTEMHOM BOCCTAHOBMEHUN [1pnMa3oBCKOro MakpopernoHa.
MaTtemaTmyeckuin aHanu3 NOATBEPXKAAET: pa3BUTUE OOPOXKHON MHAPACTPYKTYPbI, XKUTULLHOIO
cekTopa un coumanbHon cdepbl obrnagaeT MakCMMarbHOM CUITOM CBA3U C TYPUCTUYECKUM
daktopom. WUHTerpaums [pra3oBbs B TYPUCTUYECKUMW Kapkac CTpaHbl SABMASeTCA
HeobxoauMbIM ycrioBueM obecnevyeHust YCTOMYMBOrO U YCKOPEHHOro pocTa MakpopermoHa B
A0Nrocpo4YHON NepcrnekTuee.
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The article investigates the role of the hospitality industry within the system of factors
ensuring the sustainable development of the Azov macro-region. In the context of large-scale
regional revitalization, tourism is viewed not merely as an autonomous sector but as a pivotal
determinant for the modernization of the region's infrastructural and social framework.
Purpose. The study aims to identify the correlations between the development of the tourism
cluster and the qualitative transformation of key spheres of regional life (transport, housing
construction, healthcare, and the labor market). Methodology. The empirical basis of the study
consists of survey results designed to assess the multiplier effect of tourism. Non-parametric
methods of statistical analysis were employed to test the hypotheses. The analysis was
conducted across three vectors: economic, social, and environmental. Results. A statistically
significant relationship was established between the intensification of tourist flows and the
rates of housing stock renewal, road network development, and digitalization systems. The
prevailing importance of natural and climatic capital as the primary "magnet"” of the destination
was revealed. It is mathematically proven that the closest correlation is observed in the
housing and infrastructure construction segments, confirming tourism's status as an engine of
regional growth. Conclusions. The integration of the Azov region into the country's unified
tourism framework is a necessary condition for ensuring the inclusive growth of the territories.
The research findings can be utilized by public authorities to optimize socio-economic
development roadmaps and implement predictive management tools in the governance of
recreational zones.

Keywords: Azov macro-region, sustainable development, hospitality industry, multiplier
effect, infrastructural modernization, regional economics, territorial revitalization.
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BiOHUMUSUN EKOLOJIi BIiTKIiCiLIKD® TORPAQ MUNBITLIYiNiN YUKSSLDILM3SIND®
ROLU
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Vigar Basgirov
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Azarbaycan Dovlat Agrar Universiteti
Son onilliklerde kend tesarrufatinda intensiv istehsal texnologiyalarinin genig
yayllmasi torpaglarin fiziki, kimyavi ve bioloji xususiyyatlerinin zaiflomasina sabab
olmusdur. XUsusile mineral gubralarin uzunmuiddatli ve balanssiz tetbigi torpaqda humus
ehtiyatlarinin azalmasina, struktur pozuntularina ve mikrobioloji aktivliyin zaiflemasina
getirib cixarmisdir [2]. Bu prosesler torpaq mdanbitliyinin azalmasi ile yanasi, ekoloji
tarazligin pozulmasi ve aqroekosistemlerin dayanigliginin zaiflemasi ila naticalanir.
Bu baximdan ekoloji bitkigilik sistemleri torpaq resurslarinin gorunmasi va
barpasina yonalmis alternativ yanasma kimi 6n plana ¢ixir. Ekoloji bitkigilikde torpagin tabii
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munbitliyinin artirnimasi asas maqsadlerden biri hesab edilir voe bu meaqgsadle Uzvi
gubralerdan, xususile biohumusdan genis istifade olunur [1, 2]. Biohumus torpaq
qurdlarinin faaliyyati naticasinda Uzvi tullantilarin ¢evrilmasi yolu ile alde olunan, yuksak
bioloji aktivliya malik Uzvi gubradir.

Arasdirmalar gosterir ki, biohumus torpaqda Uzvi madds ve humus ehtiyatlarini
artirmaqgla qida elementlarinin dovriyyesini yaxsilasdirir ve torpagin kimyavi balansini
stabillagdirir [3]. XUsusile azot, fosfor ve kaliumun bitkiler tGg¢ln algcatan formalarinin
miqgdari biohumus tetbiqgi naticesinda shamiyyatli derecadas artir.

Torpagin fiziki xUsusiyyastleri baximindan biohumus aqgreqgatlarin sabitliyini
guclandirir, torpaq strukturunu yaxsilasdirir ve su tutma qabiliyyatini artirir [3]. Bu, xUsusile
yungul granulometrik torkibli ve eroziyaya meyilli torpaglar t¢in muhim shamiyyst kasb
edir. Bir sira tedqigatlarda biohumusun torpagin sixhdini azaltdigi ve aerasiya soraitini
yaxsilasdirdigi qeyd edilmisdir [4].

Biohumusun en muihum tesir istigamatlerinden biri torpagin bioloji aktivliyinin
yuksaldilmasidir. Biohumus torpaga daxil edildikde faydal bakteriya ve gdbalaklarin sayi
artir, fermentativ prosesler suiratlonir ve torpaq mikrobiotasinin funksional muxtalifliyi
genislonir [2]. Bu proseslar Gzvi maddslerin daha semarali minerallasmasina ve gida
elementlarinin bitkilar tarefinden meanimsanilmasina serait yaradir. Bitkilerin inkisafi ve
mahsuldarligi baximindan aparilan tadgiqatlarda biohumusun kok sisteminin inkisafini
stimullagdirdigi, stress amillerine davamhhgi artirdigi ve mahsul gostaricilerine musbat
tosir gosterdiyi muayyan edilmisdir [4]. Ekoloji bitkigilik sistemlarinde mineral gubralarden
istifade imkanlarinin mahdud oldugu seraitde biohumus asas gida manbalarindan biri kimi
cIxis edir.

Bununla yanasi, biohumusun tatbiq semaraliliyi torpag-iglim seraiti, tetbig normasi
ve istifada edilen bitki ndvlerindan asili olaraq dayiss bilar. Bazi tedgiqatlar normadan artiq
totbigin gida balansinin pozulmasina sebab ola bilacayini gosterir. Bu baximdan
biohumusun tetbigi elmi asaslara soykanmali va vyerli gerait nazere alinaraq
optimallasdiriimalidir.

Umumilikde, biohumus ekoloji bitkicilikde torpaq munbitliyinin artirimasi, torpaq
saglamliginin gorunmasi ve davamli kand tesarrufati sistemlarinin formalasdiriimasi tgun
perspektivli ve ekoloji tahlukasiz gubra hesab edils bilar.
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ROLE OF BIOHUMUS IN ENHANCING SOIL FERTILITY IN ORGNIC AGRICULTURE
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The degradation of soil fertility caused by intensive agricultural practices has
increased the need for sustainable and environmentally friendly farming systems.
Biohumus, produced through the biological activity of earthworms, has gained attention as
an effective organic amendment in ecological agriculture. This article reviews recent
scientific studies on the role of biohumus in improving soil fertility. The findings indicate
that biohumus enhances soil physical structure, increases organic matter content,
stimulates microbial activity and improves nutrient availability for plants. These combined
effects contribute to sustainable soil management and stable crop production in organic
farming systems. Biohumus is therefore considered a promising and eco-friendly tool for
maintaining soil health and supporting long-term agricultural sustainability.

Keywords: sustainable, agriculture, soil, organic, matter, biohumus, fertility.
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Hazirki geraitde milli tehlukasizliyin mihim sahasi olan ekoloji tehlukasizlik, yalniz
milli seviyyada deyil, beynalxalg saviyyada de amakdasliq taleb edan aktual bir masaladir.
Belo ki, ekoloji problemlar serhad tanimir ve global migyasda butin dlkalera ciddi tesir
g6sterir. Umumiyystle ekoloji tehliikssizlik masalslerinin effektiv halli G¢lin beynalxalg
amakdasliq zaruridir. Beynalxalq amakdasliq xUsusila enerji resurslari sahasinde ekoloji
tohlukasizliyin temin edilmasinde muahum rol oynayir. Enerji tahlUkasizliyi va tabii
resurslarin idare olunmasi, 6lkeler arasinda qarsiligl elagelare tesir edir. Barpa olunan
enerji manbalarine yonalma ve enerji semaraliliyinin artirlmasi, ekoloji tahlukasizliyin
gorunmasinda asas tedbirlarden biridir. Bu maqgsadle, dovletler arasinda enerji sahasinde
amakdasliqg, ham ekoloji tahlukasizliyi, heam da igtisadi dayaniglihgr temin etmak udgun
vacibdir. Qeyd olundugu kimi ekoloji tahltkasizlik, atraf mihitin gorunmasi, tabii resurslarin
somarali istifadesi ve ekosistemlarin davamhligi ile slagadar genis bir anlayisdir. Eyni
zamanda ekoloji tahlUkesizlik, yalniz tabistin muhafizesi ile deyil, ham da cemiyyatin
ekoloji rifahini gorumag magsadi gudir. Hamginin bu anlayis tabii ehtiyatlarin davamli
istifadasini, hava ve su keyfiyyatinin qorunmasini, tebistin muxtalifliyinin mudafiasini ve
ekosistem xidmatlarinin tamin edilmasini shats edir. Ekoloji tehlikssizlik, hazirki saraitde
dlnyada dovlatlarin ve cemiyyatlerin davamli inkisafini temin eden vacib amillerdan biridir.
Tabiete gargi olan antropogen tesirlorin artmasi naticasinde musahide olunan iglim
dayisikliyi ile yanasi, eyni zamanda dinyada tabii searvatlerin tlkanmasina, bioloji
muxtelifliyin azalmasina da ssabab olmusdur. Bu da 0z ndvbasinds doviatlarin
tohlikasizliyini tahdid edan asas amillarden biridir. Ekoloji tahlUkasizlik straf mubhitin
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gorunmasi ile yanasi ham de sosial-igtisadi sabitlik, insan saglamli§i ve siyasi mustaqillikle
six baglidir. Milli tehlUkasizliyin muhum sahasi olan ekoloji tehlikasizlik cemiyyatin davamli
inkisafini tamin etmak tg¢ln gorunmalidir.

Qeyd olundugu kimi ekoloji tehlukasizlik, atraf muhitin gqorunmasi, tabii resurslarin

somarali istifadesi ve ekosistemlarin davamhligi ile slagedar genis bir anlayisdir. Eyni
zamanda ekoloji tahlUkesizlik, yalniz tabistin muhafizesi ile deyil, ham da cemiyyatin
ekoloji rifahini qorumaq maqgsadi gudur. Hamginin bu anlayis tabii ehtiyatlarin davamli
istifadasini, hava ve su keyfiyyatinin gorunmasini, tebistin muxtalifliyinin mudafiesini va
ekosistem xidmetlarinin temin edilmasini shats edir. Azerbaycan Respublikasinin
konstitusiyasinin 39-cu maddasinda ekoloji tehlikasizlik masalasi 6z aksini tapmisdir [1].

Qlobal iglim dayisikliyi seraitinde ekoloji tahliikasizliys tehdidlerdan biride dinyada
gunu-glndan artmaqda olan munagqise ocaglaridir. Muasir dévrda ekoloji tehlikasizlik bir
cox ciddi tehdidlerle qarsi-garsiyadir. insanin antropogen fealiyyatinin naticeleri,
ekosistemlara va bioloji muxtalifliye ciddi tasirlar gdsterir. Homginin, iglim dayisikliyi, tebii
resurslarin tikenmasi ve senaye faaliyyatlarinin atraf muhite verdiyi zarar, ekoloji
tohlUkasizliyin gorunmasini ¢atinlagdirir.

Azarbaycanin ekoloji tahlukasizliyi, tabii servatlerinin zanginliyi va muxtalif tabii
folakstlora meruz qalma ehtimali ile bagl oldugca vacibdir. Olkenin etraf mihitinin
cirkleonmasi, o cuimladan Xazer danizinin ¢irklanmasi, tabii felakatlarin-xtsusila sellarin,
torpaq sUrismalarinin ve zalzealalerin artmasi, su catismazligi kimi masalaler,
Azarbaycanin milli tehllikasizliyini tehdid edir. Bu ssbabdan, Azarbaycanin milli
tohlUkasizliyinin terkib hissasi olan ekoloji tehlikasizliyinin qorunmasi hazirki seraitde
muUhum shamiyyat kasb edir. Azarbaycanin ekoloji tahlukasizliyi, 6lkanin iglim saraiti, tebii
sorvatlori va tabii felakatlera garsi movcud olan hassasligl ile baglhh muhim masalaleri
ohate edir. Olkanin tabii sarvetloeri zengin olsa da, ekoloji problemlsrin halledilmasi bu
zanginliklarin davamli istifadasi Ugun vacibdir [2-4].

Azarbaycanin ekoloji tehllkasizliyi, tabii sarvatlerinin zenginliyi ve muxtalif tabii
folakatlore meruz galma ehtimali ile bagl oldugca vacibdir. Olkenin etraf muhitinin
cirklonmasi, o cimladan Xazar danizinin ¢irklanmasi, tabii felaketlarin-xtsusila sellarin,
torpaq surugsmalarinin ve zalzalalerin artmasi, su c¢atismazlhigi kimi masslaler,
Azarbaycanin milli tehlUkesizliyini tehdid edir. Bu sababden, Azerbaycanin milli
tahlikasizliyinin tarkib hissesi olan ekoloji tahlikasizliyinin qorunmasi hazirki seraitde
muhUm ahamiyyat kesb edir.

25 dekabr 2023-cu il tarixinde Azarbaycan Respublikasinin Prezidentinin
Serancamina asasan Azerbaycan Respublikasinda 2024-ci il “Yasil dinya namina
hamraylik ili” elan edilmigdir. 11-22 noyabr 2024-cu il tarixinda paytaxt Bakida kegcirilmis
Birlosmis Millatlor Teskilatinin iglim Dayisikliyi Konfransi ekoloji tshliikesizliyin vacib
oldugunu 6na ¢akmis oldu [3].

Belalikle, milli tehlukasizliyin muhum sahasi olan ekoloji tehlukasizlik, insanlarin
saglamhgini, yasayis seraitini va Umumilikde rifahini gorumaq maqgsadini guddr. Eyni
zamanda Azarbaycanin ekoloji tehllkssizliyi, tabii sarvatlerin va atraf muhitin
gorunmasina, hamginin shalinin sosial rifahina xidmat etmalidir. Bu magsad ile ham daxili,
ham da beynalxalq saviyyeds faaliyystlar hayata kegirilmalidir. Ekoloji tehlukasizlik,
galecakda har bir dovlatin igtisadi ve sosial sabitliyi G¢ln asas amil olaraq qalacaqdir.
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Pollution of the environment, degradation of fertile soils, irrational use of natural
resources, and the insufficient treatment of industrial and household waste are serious
sources of ecological problems. The article examines the negative impacts of
environmental issues on economic and social life, and how these problems significantly
hinder public health, the nation’s material wealth, and the functioning of relevant state
institutions. Additionally, the article analyzes and interprets the declaration of 2024 as the
"Green World for Solidarity Year" in Azerbaijan and the hosting of the COP29 international
event, highlighting its regional and global significance.
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YIYYLWEHUE NCUXODPUIUNONIOMMHYECKOIO COCTOAHUA COTPYOAHUKOB
NMOCPEACTBOM PA3BUTUA NMCUXONOITMN TPYOA HA PABOYEM MECTE
OTtabek AnuwepoBuy CannmoB
3néaa MyxTap Kbiau CanumoBa
0991990s@gmail.com
TalWKEeHTCKMN MHCTUTYT TEKCTUITbHOM U JIerKOW NPOMbILLUIIEHHOCTHU

B coBpemMeHHOM Mupe, HeCOMHeHHo, paboTta, wunu, OpYrMMn CcrioBamu, MOUCK
paboTbl, CTana ogHuMm 13 TpeboBaHun BpeMeHn. KoHeuHo, cnegyeT npusHaTth, YTO 3TOMY
€CTb NPUYMHbI N 06CTOATENBCTBA. HWXE Mbl NMpoaHann3anpyem M3BECTHbIE HaM MPUYUHBI.
Mo pesynbTaTamMm aHanu3a, Hambonee BaXXHbIMU ABNAOTCA CrieAyoLme NPUYnHBbI
» [leHbru;

» CoumarnbHble OTHOLLEHUS;

* MpeogoneHune TpyaHocTew;

» OcMmbIcneHHas paboTa;

« dopmMupoBaHme NU4HocTHU. (3)

B coBpemMeHHOM Mupe [OeHbrM UrparT KIKYEBYHD pPoOfib Kak CpeacTBO
yAOBMNETBOPEHUS OCHOBHbIX NOTpPeBHOCTEN YenoBeka, 3aboTbl 0 GNU3KMX, onpeaeneHns
ero nonoxeHus B obwiecTse M B Apyrux acnekrtax. HesaBucumo ot Toro, paboTtaeT nu
YenoBeK B roCyJapCTBEHHbIX YYPEXAEHUSX UMM B YACTHbIX OpraHu3aumsx, AeHbIN Mexay
ABYMSI CTOpOHaMu ABRAKTCA rMNaBHbIM (pakTopoM. Pabodee mecTto 4yernoBeka co

95



mailto:ggg1990s@gmail.com

Umummilli Lider Heydar dliyevin anadan olmasinin 103 illiyine hasr olunmus
“Besinci sanaye inqilabina dogru — universitetlarin rolu, caginglar ve imkanlar” mévzusunda
Beynalxalg EImi-Praktik Konfrans

BpPEMEHEM 3aHMMaeT BaXxHOe MeCTO B ero xu3Hu. OH aganTupyeTcsa K cBoeMy pabovyemy
MecCTy, yCTaHaBnMBaeT coumarbHble CBA3M CO CBOMMMW Kosineramu. Bo MHOrmMx cnyyasx c
rogoamuM OH ajanTtupyeTcs K BblMonHsemMon uM pabote, u 3ta paboTta CTaHOBUTCS
CMbICIIOM €rO XXWU3HW.

Yem Gonblue YyenoBek UCNosib3yeT CBOM OpraHbl U 4YacTu Tena B npouecce paboTbl
B COOTBETCTBUM C BbINOMHAEMOW 3agadven, Tem Oonbwe pasBuBaeTca MU
coBepLUeHCTBYeTCA ero npodeccnd. OT0 MOXeT ObiTb OOHUM W3 rNaBHbIX (DaKTOPOB
dopmmpoBaHnsa NUYHOCTU. Hanpumep, Habnwgaetcs, YTO NOAM, 3aHATble YMCTBEHHOM
AEeATeNnbHOCTbIO, MbICAAT Mybxe, mnn 4Yto Te, KTO paboTaeT B cdepe npoaax,
onepaTtopbl, rOBOPAT ropasgo nydwe, Yyem gpyrne, n tak ganee. CoOoTBETCTBEHHO, WX
BHYTPEHHUI MUp Takke oboraiwiaeTcs unm obHoBnsdetTca. ITO CUTyauuu, KOTopble Mbl
BUOUM MOBEPXHOCTHO, HO C MCUXONOrMYECKON TOYKM 3PEHUS, KOrda COTPYOHUK HaxoauT
paboTy, unu paboTa, KOTOPYI0 OH BbINOSHAET, BbITEKAET U3 €ro BHYTPEHHEro COCTOSHMS,
U OH MWeT ans cebsa cpeny, ncxoasa n3 ceBoero Pmsanosiormyeckoro COCTOSIHUS.

KoHe4HO, 34ech BnoriHe ecTeCTBEHHO 3agaBaTth Bonpockl. MHorve noan Belbupatot
npodgeccuto, ucxoas K3 CBOUX OOCTOATENbCTB, LOSMKHOCTM W 3apnnaTtbl, MHOrga
nonarascb Ha komnner. Mbl 3TOro He OTpMUaeM, HO 3TO TaKKe MOXHO yBMOETb U C
TeyeHneM BpemMeHu. To eCTb, ecriv CoO BpeMeHEM OHU YO O0BMETBOPEHbI CBOEN paboTon n
X MOTMBaLMSA BO3pacTaeT, 9TO YacTo ABNAETCA NPU3HAKOM UX NPUTOAHOCTU K BblIOpaHHOM
npodeccuu.

Ecnu ke nm TpygHo agantupoBaTbCs K NPOdeccun, U OHU NPUXOASAT B HEe TONbKO
Ans Toro, 4tobbl CBOAUTL KOHLbI C KOHLAMMW, O4YEBUAHO, YTO 3TOT TUMN NPOodeccun UM He
nogxogut. He cnegyet 3abbiBaTbh, YTO 39Ta CUTyauusi Takke 3aBUCUT OT BHELUHUX
00CTOATENLCTB (CMOXHOCTL PaboTbl, HenpaswusibHas opraHmsauus paboTbl, COCTOsIHME
Konner, onacHoCTb paboTbl U Apyrne gakTopbl). Kak Mbl y»xe 0TMeyanu Bbille, YernoBek
agantupyeTca K cBoen pabote co BpemMeHeM. Tomnbko HenpaBWUibHO BblbpaHHas
npocpeccus 3aTpyaHsieT npouecc agantauun, NpUBoAa K U3MEHEHUSM B €ero JIMYHOCTU U
XapakTtepe, KOTOpbIX OH He XenaeTt. B pesynbtate 3aTm npoueccbl MOryT npuBecTu K
yBenuyeHutio npobnem, cBA3aHHbIX C paboToON, Ype3MepHOMY Harnps>KEHUHo, CTpeccy W
APYrMM HeraTUBHbIM CUTYyaLUSIM.

CornacHo gaHHbIM 006 ypoBHe 3aHsaTOCTM B EBpone B 2025 rogy no crtpaHawm,

onybnukoBaHHbIM C. ManaHom 6 aHBapa 2026 roga, cambli BbICOKMA YPOBEHb 3aHATOCTU
cpeoun ctpaH EBponenckoro cotwsa B 2025 rogy 6bin 3admkenpoBaH B HugepnaHgax —
82,4 npoueHTa. BTopoe MecTO MO YPOBHIO 3aHATOCTU B EBPONENCKOM CO3e 3aHsna
ManbTa, rge aT1oT nokasaTtenb coctasun 81,6 npoueHta. Cambll HU3KMA YPOBEHb
3aHATOCTN B EBponenckom cotose — 62,5 npoueHTa — 6bin 3adukcmposaH B tanuu. (1)

Mo paHHbIM 3a 3-n kBapTan 2025 roga, ypoBeHb 6e3paboTuubl B Y3bekucraHe
cHm3uncs 0o 4,9%. Yncno saKoHOMUYECKU akKTUBHbLIX Ntogen coctaensaeT 15,57 munnunowa,
a umcno 3aHaTbix — 14,81 MunnMoHa, YTo SABMSETCHA 3HAYUTENbHbIM YBENMYEHUEM MO
cpaBHeHuto ¢ 2024 rogom. 3aHATOCTb B hopManbHOM CEKTope yBenuymnach, B TO Bpemsi
KaK YMCro 3aHATbIX B He(bOopMarbHOM CEKTOPE COKpaTUIoCh. (2)

CornacHo CTaTUCTMYECKMM [aHHbIM, Gonbluas YacTb HaceneHms mmpa v Hawero
MECTHOr0 HaceneHusa 3aHsaTa. OTO 3acTaBfisieT Hac OCO3HaTb, HACKOMbKO 3TO BaXHO.
HpaBuTca Bam 3TO MnNn HET, HO Ype3MepHas 3aHATOCTb NobbiM 4EenOM BbI3blBAeT CTPECC.
Llenb npeacraBneHnsi NpuBEAEHHbIX Bbille AAHHbIX — MOKa3aTb, YTO TPYAOBOMW NnpoLuecc
ABNSAETCA CUCTEMATUYECKON [OeATeNbHOCTbIo, U uenecoobpasHo paccmaTpuBatb €ro
cUCTEMaTUYECKMN.
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MpennoxeHusa n coobpaxeHns:
CornacHo ctaTucTnyecknm gaHHbiM, okono 70-90 NnpoueHTOB HECHYACTHbIX Cny4YaenB

Ha NPoOM3BOACTBE NMPOUCXOAAT NO BMHE COTPYAHUKOB. KOHEYHO, Ha BO3HUKHOBEHME TaKnX
cUTyauun BNUAOT MHOrMe akTopbl, HO Mbl cYMTaeM Haumbonee BaXHbIM W3 HUX
HenpaBubHbIA BbIGOP Npodeccum.
* B kayecTBe pelleHusa cnefyeTt BHeOpPATb AaribHenwee pasBuTue TpyaoBOW MCUXONOrMm
C MOMeHTa Ha4dana paboTbl U, MO BO3MOXHOCTW, PacCTaHOBKY HOBbIX COTPYAHMKOB Ha
nogxogslwmne AOMKHOCTU (Ha OCHOBe pesynbTaToB cobecefoBaHUM U OMArHOCTUYECKUX
TEeCTOB).
* [MpaBUnNbHO OpraHuM3oBaTb pas3bACHUTENbHYO paboTy Ha pabovem mecTe, y4uTbiBas
NCcUXogU3nNoNorM4eckoe COCTOSIHNE COTPYLAHMKOB.
* [lpaBUNBLHO OpraHn3oBaTb NPOEKTUPOBaHME paboyero Mecta, opraHM3aunoHHY paboTy
N poTaumio Ha paboymx mecTtax.
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IMPROVING THE PSYCHOPHYSIOLOGICAL CONDITION OF EMPLOYEES THROUGH
THE DEVELOPMENT OF OCCUPATIONAL PSYCHOLOGY IN THE WORKPLACE
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This article examines the issue of improving the psychophysiological well-being of
employees through the development of work psychology in the workplace. In modern
production processes, the mental and physical well-being of employees directly impacts
productivity, safety, and work efficiency. Therefore, the importance of creating a healthy
psychological environment in enterprises, reducing stress factors, and stabilizing the
psychophysiological well-being of employees is analyzed.

Keywords: emergency situation, safety, rescue service, reform, international

cooperation, civil protection.
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MOSAF9DON ZONDLAMA MBLUMATLARI VO GIS ALOTLORIND®N iSTIFAD®
ETMOKL® DASQIN ZONALARININ MUSYYONLOSDIRILMASi VO RiSK
QIiYMOTLONDIRILMOSI
Zeynab Sahin Talibzada
z.talibzade@atu.edu.az
Fikrat Calal ®miraslanov
Azarbaycan Texnologiya Universiteti

Dasqinlar dinyanin an genis yayllmis ve an ¢ox igtisadi, ekoloji ve sosial zararlera
sebob olan tebii felakstlerinden biridir. iglim deyismeleri, ekstremal yagintilarin artmasi,
¢ay hovzelarinde antropogen tasirlarin glclanmasi ve torpaq istifadesinde bas veren
dayisikliklar dasqin riskinin daha da ylksalmasina sabab olur. Bu baximdan, dasqinlarin
operativ gokilde monitoringi, onlarin yayilma sahaslarinin muayyen edilmasi va risk
saviyyalarinin giymatlendiriimasi muasir elmi tadqgigatlarin asas istigamatlerindan birini
toskil edir. Son illarde bu maqgsadle an effektiv yanagsmalardan biri masafadan zondlama
(Remote Sensing) mealumatlari ve Cografi informasiya Sistemlerinin (GIS) integrasiyasidir.
Bu texnologiyalar dasqin proseslarinin ham makan, hem de zaman baximindan daha
daqiq tahlilina imkan yaradir.

Mesafaden zondlama Yer sothinin birbagsa temas olmadan peyk ve ya hava
platformalari vasitasile misahidasini temin edir. Bu texnologiya xUsusile genis erazilorda
bas veran tabii felakatlerin, o cumladen dasqginlarin monitoringinde muhum rol oynayir.
Sentinel-1, Sentinel-2, Landsat 8/9 ve MODIS kimi peyk sistemlari vasitasilo yuksak
keyfiyyotli malumatlar olde edilir. Xususile Sentinel-1 radar (SAR) malumatlari bulud
ortiytnden asili olmadigi Gg¢ln dasqin dovrlarinda operativ analiz Ggln olduqgca alveriglidir.
Bu goruntller vasitasile su ila ortllmus eraziler daqiq sekilde muayyen edils bilir ve
dasqinlarin yayilma sarhadleri xaritalasdirilir.[3]

Dasqinlarin agkarlanmasinda genis istifade olunan asas metodlardan biri spektral
indekslardir. Bunlarin igerisinde an muhum gdésterici Normalized Difference Water Index
(NDWI) hesab olunur. NDWI yasil va yaxin infragirmizi (NIR) kanallar esasinda hesablanir
ve su sathlerinin diger torpaq ortuklerindan ayrilmasina imkan verir. NDWI goéstaricisinin
musbat giymatleri su ile ortllt sahalari, manfi giymatlari ise su olmayan arazilari ifads edir.
Bu metod dasqin su kutlalerinin serhadlarinin muayyanlasdiriimasinda ylksak effektivlik
gostarir. Eyni zamanda NDVI (Normalized Difference Vegetation Index) ve diger indekslar
da landsaft deayisikliklerinin analizinds istifada olunur. [2]

Dasqin risklarinin giymatlendiriimasinda yalniz su sathlarinin muayyan edilmasi
kifayat etmir. Bunun Ugln relyef, torpaq istifadesi, ahali sixligi ve hidroloji xtsusiyyatler
kimi coxsayli faktorlar nezare alinir. Bu maqgsadle Digital Elevation Model (DEM)
malumatlari genis istifade olunur. DEM vasitasile arazinin hindurlik qurulusu, yamac
meyilliyi ve suyun axin istigamati muayyan edilir. Asagi hundurlikde yerlesan duzanlikler
dasqinlara daha hassas zonalar kimi giymatlandirilir. [4]

GIS texnologiyalari bu muxtslif malumat gatlarinin inteqrasiyasini temin edir. GIS
muhitinda tematik xaritalor hazirlanir, malumatlar normallasdiriir ve muxtslif analitik
modellor totbiq edilir. Dasqin risklerinin giymatlondiriimasinde en genis istifade olunan
metodlardan biri ¢akili Ust-Uste dusma (Weighted Overlay) analizidir. Bu metodda har bir
faktor (relyef, torpaq istifadesi, yagis intensivliyi ve s.) 6z shamiyyatine gdre ¢akilandirilir
vo yekun risk xaritasi formalasdirilir. Risk adsten U¢ asas komponentin funksiyasi kimi
ifade olunur: tahlika (hazard), hassasliq (vulnerability) ve ekspozisiya (exposure). Bu
komponentlarin qarsiligl tesiri naticesinds yuksak, orta ve asagi risk zonalari muayyan
edilir. [1]
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Muasir tedqigatlar gostarir ki, GIS ve masafedan zondlama inteqrasiyasi dasqinlarin
daha deaqiq ve operativ xoritalasdiriimasina imkan yaradir. Maselan, Sentinel-1 SAR
malumatlari @sasinda aparilan analizler real vaxt rejiminae yaxin sakilde dasqin sahalarinin
muayyanlasdiriimasini tamin edir. Eyni zamanda, AHP (Analytical Hierarchy Process) voe
masin dyranmasi metodlarinin tatbiqi ile risk modellarinin daqiqliyi daha da artir. Bu
yanasmalar naticesinde dasqinlara hassas arazilar daha obyektiv sakilda giymatloendirilir
va gararverma prosesinda istifada olunur. [5]

Dasqin risk xaritalerinin hazirlanmasi bir nege marhasleden ibaratdir. ilk merhalada
peyk goruntuleri toplanir ve ilkin emal aparilir. Daha sonra NDWI ve NDVI kimi indeksler
hesablanaraq su ve qeyri-su erazileri ayrihr. Uglincli merhslade DEM ssash analiz
aparilaraq relyef faktorlari giymatlendirilir. Novbati marhaleds ise bitlin tematik qatlar GIS
muhitinde birlegdirilarak risk modeli qurulur. Son marhalada ise naticelar xerite goklinde
vizuallasdirilir ve risk zonalari tesnif edilir. [3]

Maesafadan zondlama malumatlari va GIS texnologiyalarinin birge istifadesi dagqin
zonalarinin muayyenlasdiriimasi ve risk giymatlendiriimasi Ugln an muasir ve effektiv
yanasmalardan biridir. Bu texnologiyalar yalniz elmi tedqiqatlar Gg¢in deyil, ham da
fovgalade hallarin idare olunmasi, saharsalma planlasdirilmasi ve atraf muhitin gorunmasi
sahalarinde muhum shamiyysat dasiyir. Galecakda suni intellekt ve derin dyranma
metodlarinin bu sistemlara inteqrasiyasi dasqinlarin daha daqiq prognozlagdiriimasina va
risklerin minimuma endirilmasina imkan yaradacaqdir.
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FLOOD ZONATION DETERMINATION AND RISK ASSESSMENT USING REMOTE
SENSING DATA AND GIS TOOLS
Fikrat Jalal Amiraslanov
Zeynab Shahin Talibzade
z.talibzade@atu.edu.az
Azerbaijan Technological University
Flood risk assessment using remote sensing (RS) and GIS integrates satellite-derived
information (such as NDWI, NDVI, and DEM-based terrain analysis) with spatial modeling
techniques to identify inundated areas and classify them into different hazard levels. This
approach enables accurate mapping of flood extent and supports the generation of risk
zonation maps based on environmental and hydrological parameters. The integration of RS
and GIS provides a rapid, cost-effective, and reliable framework for monitoring floods and
supporting decision-making in disaster management.
Keywords: Flood, Remote Sensing, GIS, Risk Assessment, Flood Mapping
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HOVUZ FILTRASIYA SISTEMLORININ FUNKSIONAL ROLU VO TEXNIKi
OSASLARININ TaDQiQi
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huseynlinezrinl7@gmail.com
Azarbaycan Dévlat iqtisad Universiteti

Bu maqgalada hovuz filtrasiya sistemlarinin funksional rolu va texniki asaslari kompleks
sokilde arasdirilir. Muxtelif filtr texnologiyalarinin - qum, kartus, diatomlu torpaq ve
membran asasli sistemlarin - sizma daqigliyi, enerji serfiyyati, istismar middati ve ekoloji
tosiri muqayisali sakilde tahlil olunur. Magalads filtrasiya prosesinin marhalaleri, texniki
qurulusu va xidmat protokollari izah edilir. Eyni zamanda, filtr sistemlerinin beynalxalq
normativlere uygunlugu ve muasir innovativ texnologiyalarin tetbigi kontekstinde
giymaetlandirilmasi aparilir. Tadqgigatin naticalari hovuzlarin sanitar-gigiyenik gostericilerinin
yuksaldilmasi, istismar xarclerinin optimallasdiriimasi ve ekoloji tahllkasizliyin tamin
olunmasi baximindan praktiki shamiyyst dasiyir. [1]

Hovuzlarin istismari zamani suyun temizliyi ve tahlikasizliyi prioritet masaladir. Suyun
fiziki vo mikrobioloji baximdan temiz saxlaniimasi ham istifade¢i saglamligi, ham de
hovuzun texniki dayanighgi tgln vacibdir. Bu magsada ¢atmaq Uguln filtrasiya sistemlari
asas texniki komponentlerdan biri kimi ¢ixig edir. Onlar hovuz suyunun dovriyyasini ve
tomizlanmasini tamin etmakle, ham goérunuds, ham de sanitar gostariciler baximindan
optimal serait yaradir. [7]

Filtr texnologiyalarinin texniki asaslari

Cadval 1
Siizme . .
. — daqiqliyi _Enerjl Baxim !'stlsm_
Filtr novii (mikro sarfiyyati tezliyi (giin) ar qudat|
n) (kWh/giin) @i
Qum filtri 30 2.5 14 5
Kartus filtri 15 2.0 10 3
Diatomiu 5 3.0 7 4
torpag filtri
Membran filtri 1 1.8 30 7

Filtrasiya sistemlarinin funksional rolu. [6]

Filtrasiya sistemlari asagidaki funksiyalari yerina yetirir:

- Mexaniki tamizlema: Asili hissaciklarin fiziki olaraq ayriimasi

- Mikrobioloji yukun azaldilmasi: Dezinfeksiya yukunun yungullagdirilmasi

- Estetik gérinlisun yaxsilasdiriimasi: Saffaf ve rangsiz su taminati

- Kimyavi maddalarin istifadasinin optimallasdiriimasi: Ekoloji ve igtisadi Ustlinlik

- Dovriyya ve balanslasdirma: Temperatur va tarkib sabitliyinin gorunmasi.

Bu texnologiyalar sizma daqigliyi, enerji sarfiyyati va istismar muddati baximindan
forglenir. Membran filtrlar an yuksaek stzma daqigliyine malik olmagla, ham da ekoloji
baximdan daha Ustun hesab olunur. [2]

Texniki qurulusu va ig prinsipi.

Filtrasiya sistemlari asagidaki komponentlardan ibaratdir:

- Pompa: Suyun dovriyyasini temin edir

- Filtr media: Sizma prosesinin asas elementi

- Borular ve klapanlar: Girig-¢ixis axinini tanzimlayir

- Sensorlar va gostericilar: Tezyiq, bulanigliq ve axin slratine nazarat

is ardicilh@i: [3]
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- Suyun pompa ile filtr media tzarina yonlandirilmasi

- Hissaciklerin fiziki olaraq ayrilmasi

- Temiz suyun hovuza gaytariimasi

- Geri yuma va texniki xidmat

Enerji ssmaraliliyi va ekoloji uygunlug.

Muasir filtrasiya sistemloerinde deyisken suratli nasoslar ve avtomatlasdiriimis nazaret
modullari tetbig olunur. Bu yanasma enerji sorfiyyatini azaldir ve kimyavi maddalerin
istifadesini minimuma endirir. Eyni zamanda, filtrasiya prosesi hovuzlarin karbon izini asagi
salmagla ekoloji tehlukasizliya tohfs verir. [4]

Normativ uygunluqg ve innovasiyalar.

Filtr sistemlori agagidaki beynalxalq standartlara uygun olmalidir:

- 1ISO 13443 — Su tamizlema texnologiyalari Uzre texniki taleblar

- EN 16713-1 — Hovuz avadanliglari Ggun Avropa normativleri

- DIN 19643 — Almaniya hovuz suyu tamizlema standarti

Yeni texnologiyalar-borusuz filtrasiya, harmonik enerji filtrlari va sensor esasli nazaret
sistemlari-filtrasiya sahasinds innovativ yanasmalarin tatbigini genislendirir. [5]

Tadqigat gostarir ki, filtrasiya sistemlarinin dizgun sec¢imi ve texniki optimallasdiriimasi
hovuzlarin sanitar vaziyyatini yaxsilasdirmagla yanasi, istismar xarclerini azaldir ve ekoloji
tohlUkasizliyi temin edir. Mlasir texnologiyalarin tetbiqi filtrasiya prosesini daha effektiv ve
dayaniqgl edir. [8]
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RESEARCH ON THE FUNCTIONAL ROLE AND TECHNICAL PRINCIPLES OF
SWIMMING POOL FILTRATION SYSTEMS
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Azerbaijan State University of Economics
This article comprehensively examines the functional role and technical foundations of
swimming pool filtration systems. Different filtration technologies-sand, cartridge,
diatomaceous earth, and membrane-based systems-are comparatively analyzed in terms of
filtration accuracy, energy consumption, service life, and environmental impact. The stages of
the filtration process, technical structure, and maintenance protocols are explained in detail. At
the same time, the compliance of filtration systems with international standards and their
evaluation in the context of the application of modern innovative technologies are discussed.
The results of the study have practical significance for improving the sanitary and hygienic
indicators of swimming pools, optimizing operating costs, and ensuring environmental safety.
Keywords: filter, swimming pool, water, filter media, pipe, valve.
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Tranzit va beynalxalq yukdasimalari dlkalare alavas igtisadi dayer yaratsa da, liman va
dahlizlar boyunca hava ¢irklanmasi, sas-kuy, tullanti, su ve torpaq girklenmasi kimi ekoloji
yukleri artirir [1]. Bu tesirlor siyasatde nazers alinmadiqda, iqtisadi fayda 6zal sektora,
saglamliq va ekosistem xarclari ise camiyyata yonalir. Buna gora tranzit strategiyasi ekoloji
risk idarsetmasi, monitoring ve cavab mexanizmleri ile uzlasdiriimahdir. Magalenin
magsadi bu yanasmani sistemlasdirmakdir.

Odabiyyat asasan ya iglim emissiyalarina (CO,), ya da yerli girklenmanin (PM2s,
NOx, sas-kuy) saglamliq tesirlarine fokuslanir. Liman va logistika zonalarinda ise ‘hotspot’
effekti 6n plana ¢ixir [3]. Lakin logistika semaraliliyi ve serhad gecikmalarinin ekoloji ylikun
idaraolunan determinanti kimi vahid ¢ergivede modellasdiriimasi ve siyasat prioritetlarinin
coxmeyarli yanasma ila giymatlendiriimasi kifayat gader iglonmayib [2]. Maqgale DPSIR,
indikator dashboard va MCDM/SD kombinasiyasi ile bu boglugu doldurmagi hadasflayir.

DPSIR  (Drivers-Pressures-State-Impacts-Responses)  cercivasi  liman-dahliz
ekosisteminda risklerin sabab-natica zancirini sistemlasdirir. Surtculer (tranzit axinlari,
ticarat ve urbanizasiya) yanacaq saerfi, idling, emissiyalar ve sizmalar kimi tazyigler yaradir;
bu ise muhitin vaziyyatini (PM2.5/NOx, sas-kly, su va torpaq keyfiyyati) pislesdirir. Naticedo
saglamliq problemlari, mahsuldarliq itkisi ve ekosistem zadslanmasi kimi tesirlar ortaya
cixir. Cavab tadbirleri ise ekoloji standartlar, monitoring, reqemsal géomruk, bufer zonalar
va “yasil” tesviglari ehats edir. Bu yanasma “manba-tesir-natice” mantiqi ile indikator
secimini asaslandirir.

Empirik tetbig Ugun liman-dsahliz “dashboard”l U¢ blokdan ibaretdir: 1) logistika va
amaliyyat gostericileri (gozleme vaxti — WAIT, LPI alt-indeksleri, idling proksilari); 2) atraf
muhit gostariciloeri (PM2.s/NOx, sas-kuy, su va torpaq ¢irklanmasi); 3) tesir gdstericilari
(saglamhig xerclari va igtisadi itkilar). Gozlanilan olaraq, WAIT va IDLING girklenmani artirir
(+), LPI va POLICY isa girklonmani azaldir (-); hava ve sas-kly girklanmasi saglamliq ve
rifah itkisini ylksaldir (+).

Tadgigatin birinci marhalesinde riskler “ehtimal x tesir’” matrisi ile ilkin siralanir;
masalan, PM2s/NOx yuksak ehtimal-yuksak tesir qrupuna daxil ola biler. Daha sonra
MCDM (AHP, TOPSIS ve ya PROMETHEE) il siyasat alotlari ekoloji effekt, tatbiq xarci,
icra gabiliyyati, sosial gabul ve iqgtisadi fayda kimi meyarlar Uzra prioritetlondirilir va an
soemarali tadbirlar paketi formalasdirilir.

ikinci merhoaleds Sistem Dinamikasi (SD) modeli qurularaq yiiklenma-girklonme-
saglamliq xarci alagasi simulyasiya edilir. Modelds girklonma yuku ve saglamliq yuku asas
“stock” kimi goturular; emissiyalar ve azaldici tedbirler inflow/outflow mexanizmini toskil
edir. WAIT, IDLING, FREIGHT ve POLICY kimi dayigsenlar vasitasile logistika ve ekoloji
tadbirlarin gargiligh tesiri giymatlandirilir.

Tatbiqde avvalca liman-dahliz Gzre “hotspot” zonalar segilir, sonra logistika (g6zlema
vaxti, LPI), atraf muhit (PM2.5/NOx, sas-kuy, su/torpaq) ve saglamliq gostaricileri toplanir.
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MCDM ile prioritet tedbirlor muiayyanlesdirilir vo SD modelinds (Baseline vs Green-
Operations) ssenarilar Uzra giymatlandirilir.

Gozlenilir ki, gecikma ve idling-in azalmasi PM2s/NOx saviyyalerini va saglamliq
xorclerini azaldacag. Regemsallasma va novba idarsetmasi kimi asagi xarcli tadbirler
yuksak fayda vera biler; integrasiya olunmus siyasat ise daha boylk kumulyativ effekt
yaradir.

Siyaset paketi ekoloji standartlar, “single window”, yasillasdirma, aciq hesabatliliq ve
“yasil logistika” tagviglarini shats edir. Malumat mahdudiyystlarine baxmayaraq, DPSIR +
dashboard + MCDM/SD yanasmasi tranzit siyasatinin  ekoloji baximdan
optimallasdiriilmasina imkan verir.
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ENVIRONMENTAL IMPACTS OF INTERNATIONAL TRANSPORT: RISKS AND
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International transport generates multidimensional environmental pressures along

port and logistics corridors, including air pollution (PM, NOx, SO2), noise, and water and
soil contamination, in addition to global emissions. While becoming a transit hub brings
economic benefits, inadequate management may reduce social welfare through health
costs and ecosystem damage. The article systematizes risks within the DPSIR framework,
proposes a measurable indicator “dashboard,” and advances two methodological
approaches: 1) risk prioritization using MCDM and 2) simulation of the load—pollution—
health cost nexus through system dynamics. The main finding is that logistics efficiency
and reduced delays are not only economic factors but also manageable determinants of
environmental pressure. The policy package includes environmental standards, digital
border management, greening measures, and green logistics instruments.

Keywords: environmental risk; port ecosystem; logistics park; DPSIR; LPI; border

delays; PM2s; NOx; noise; EIA
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APAJNbCKASA TPATEQNA U EE NOCNEACTBUA
OTtabek Anuweposuy CanmmoB
Ca6pwuHa LLaBkaT Kkbisan UmamoBa
CapBuHo3 XycaH Kbi3un BypaHb6aeBa
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TawKeHTCKMA NMHCTUTYT TEKCTUNbHOW U NEerkon NPoOMbILLNEeHHOCTHU

Apanbckoe Mope, OAWNH U3 KpyrnHenwmnx sogoemos LieHTpanbHon A3un, Ha NpOTsXEeHUN
BEKOB Mrpano BaXHyH poSfib B XM3HWM perMoHa OGnarogaps cBouM 6GoraTbiM NPUPOAHbLIM
pecypcaM W YHUKanbHOW 3konormyeckonm cucteme. Co BTOpoM MNonoBuHbl XX Beka, B
pe3ynbtate npobnem, BbI3BaHHbIX [AEATENbHOCTbIO YernoBeka, ApanbCckoe Mope cTano
MecToM BecnpeLeaeHTHOM 3KOMNOrMyeckon katactpodbl. B pesynbtate Takmx akTtopos, Kak
HepauunoHanbHoe ynpasreHne BOAHbIMU pecypcamMi, paclUMpeHne NppUrauuoHHbIX CUCTEM U
Ype3MepHOe MCMNonb30BaHMe BOAbI, YPOBEHb MOPSA Pe3Ko ynan, B pe3ynbtate 4yero GaccenH
ApanbCKoro Mops ctan CMMBOJSIOM 3KONOrM4YeCcKoro Kpmanca Bo BCeM Mupe. B gaHHoM ctaTbe
npeacTaBneH yrnybneHHbln aHanu3 Tparegum ApanbCKoro MOpsi, 3TanoB €e pasBUTUS U
nocrneacTBuMM Ha pervMoHanbHOM, HaUWOHANbHOM U MeXOYHapOAHOM YPOBHSAX Ha Hay4HOW,
TeopeTnyeckon u npakTuyeckon ocHoBe. CTaTbsi BCECTOPOHHE OXBaTblBA€T MPUYUHDI,
NCTOPUYECKNE KOPHU, TEOPETMYECKME OCHOBbI, B3rnsidbl OTEYECTBEHHbIX M 3apybexxHbIX
YYEHbIX, pe3ynbTaTbl MPaKTUYECKMX MCCEOOBAHUA N COBPEMEHHLIE PELUEHUS Mpobnembl
Tparegun Apanbckoro mops. B pesynbTarte Hay4yHO OoKas3aHo, YTO Kpu3nc AparnbCKoro Mops
ocTaBun rnyoboKuin crieq He TONbKO B 3KOMOrMYECcKoW, HO U B COLManbHO-3KOHOMUYECKOW U
MeOULUMHCKON cdhepax.

INutepatypHbIn 0630p

B dopmupoBaHuM TeopeTudecknx Wu KOHLEeNTyasribHbIX OCHOB ApanbCKoW Tpareaumm
BaXXHYKO POfib CbIrpasiv MHOTME Hay4Hble LWKOSbl, UCTOPUYECKUE U COBPEMEHHbIE MOAXOAbI.
Mpexpe Bcero, Knaccudeckne Teopunm B 0ONacCTM 3SKOMOMMKU  OKpyXawlen cpeabl U
ynpaBreHnsa BOAHbIMW pecypcaMm MoKasblBalT CIOXHOCTb B3aMMOOTHOLLEHUA 4YerioBeka U
npupoabl, nexawmx B OCHoBe 3Ton npobrnembl. Bonpoc Apanbckoro kpusuca crtan
aKkTyanbHbIM BO BTOpOM norioBuHe XX Beka, ocobeHHo B CCCP, B pesynbtate BHeOpeHUs
MOHOKYINbTYPbl XMNOMKa M SKCTEHCUBHbLIX MPPUraUMOHHbIX cuctem B LleHTpanbHom Asun.
MOMMMO  KNacCu4eckMx rMapoONIOrMYECKUX W IKOMOMMYECKUX TEeOpUW, BaXHyl pofb B
ynpaBfeHnn BOAHbIMW pecypcamMn Cbirpanm Takke 3KOHOMUYECKME M couumanbHble hakTopbl.
TeopeTuyeckme OCHOBbI 3TUX MPOLLECCoB ObIM pa3paboTaHbl B Hay4YHbIX Tpydax COBETCKUX
yyeHblX, B ToM u4ucne B.A. [yxosHoro, A.A. [nasosckoro u JI1.C. bepra, koTopble
nogyepkMBann OrpaHUYEHHOCTb BOAHbLIX PEecypcoB M HeoBXoOMMOCTb WX pauMoOHanbHOro
ynpasneHus[1]. MmeHHO B 3TOT nepuoa HecTaburbHOCTbL pacnpeaeneHvst Boabl B baccenHe
ApanbCKkoro Mopsl, YMeHbLUEHWEe PEeYHOro CTOKa W, Kak CrneAcTBue, CHUWXKEHUE YPOBHS
ApanbCKoro Mopsi Bbi3Banu LWIMPOKME [UCKYCCUM B HayyHoMm coobulectBe. KoHuenums
«Tparegum obLMHY» TakkKe LLUMPOKO MCNoNb3oBasnach B ynpasrneHuM BOAHbIMK pecypcamu. JTa
KoHUenuus, BnepBble paspabotaHHas [. XapawHOMm, mMoOKasbiBaeT, YTO 4pe3MepHas
aKcnnyaTaunsa obLmx pecypcoB HeN36EeXHO NPUBOANT K SKONOrMYECKOMY KpU3NCY.

NcTopuyeckne  MCTOUHMKM, BKMOYasi  UCCMeOOoBaHUA  MPPUrauMOHHbBIX  CUCTEM
LleHTpanbHoM A3uu, nogyepkuBaroT COLUMANbHO-IKOHOMUYECKOE M SKOSIOrM4yeckoe 3HaveHue
baccenHa Apanbckoro mopsi[2]. B TO ke BpeMsa, B COBPEMEHHbIX WCCNeLOBaHUAX Takke
yrnybneHHo nay4arTcsi UICTOPUYECKNE KOPHU U 3Tanbl pasBuTUSa Tpareamm ApanbCcKoro Mopsi.
CoBpeMeHHble aTanbl Tpareamm ApanbCKoro Mopsi HabngarTes rnaBHbIM obpasom ¢ 1960-x
rogoB. B aToT nepuog 6onbwasa 4acte Bog Amygapbu u Ceipgapbu Bbina otBegeHa nopg
BblpaliMBaHMe XIonka, puca u OpYyrnx CenbCKOXO3SMCTBEHHbIX KyrnbTyp. B pesynbraTte
ypoBeHb ApanbCKoro Mopsi Hadan 6bicTpo cHuxkaTbeda. Ecnn B 1960-x rogax ypoBeHb Mops
coctaBnan 66 000 kBagpaTHbIX KMomeTpos, To K 2000-m rogam aTa yudpa cHuamnace go 10
000 kBagpaTHbIX KurioMeTpoB. B pesynbTaTe 3TOro npouecca npou3owsio pasmbiBaHWE
MOPCKOro AHa, obpasoBanucb OOLWMPHbIE COMEHbIE WM MblibHbIE Y4acCTKW, YTO Yycyrybuno
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3KOSIOMNMYECKMA U couMarbHbI KpU3nc B pernoHe. [lpn maydeHMn HayyHO-TEOpPETUYECKUX
ocHOB Apanbckon Tparegum 60nbloe 3HayYeHUne WUMEKT He TONbKO €CTECTBEHHble, HO W
3KOHOMMYECKME, coumarnbHble W reononuTudeckne nogxoabl. B aToM cmbicne Bonpoc
ynpaBneHns BOAHbIMM pecypcamun u ux pacnpegeneHus B 6accenHe ApanbCKoro Mopsi cBsi3aH
C KOHMNUKTOM pernoHanbHblX WHTEPECOB, TPaHCIPaHM4YHOM BOLAHOW MOSIUTUKON U
npobnemamn MexgyHapogHoro coTtpyaHudectBa[3]. B atom cBsA3M  umccnegosaHus,
NPOBOAUMbBbIE pPEervoHanbHbIMU U HaUMOHAalNbHbIMW yYEeHbIMW, B YACTHOCTWU, YYEeHbIMU U3
Y3bekucraHa, KazaxctaHa, TagkuknctaHa n TypkmeHucTaHa, rnyboko aHanuampyoT BONpoChI
cnpaBefnMBOro pacnpefeneHnsi BOOHbIX pPecypcoB, BOCCTAHOBIIEHUS 9KOMOrMYecKoro
banaHca n obecnedyeHns coumanbHO-9KOHOMUYECKOW CTabuUnbHOCTU. OTU MUccnegoBaHUs
yKasblBalOT Ha 4enoBeyecknin {akTop, HepauumoHarnbHOe YyrpasfieHue, HepaumoHarbHoe
NCNOMb30BaHME BOAHbIX PECYPCOB W PErnoHasrnbHble MONUTUYECKME nNpobnembl Kak Ha
OCHOBHble  Mpu4YnHbl  Apanbckon  Tpareaun. COBpPEMEHHbIE  3KOSOro-coumarnbHo-
9KOHOMMYECKME UCCNedoBaHMs MMeT 6onblioe 3HavyeHne npu  U3yYeHUn HayvHo-
NnpakTUYeCcKnx acnekToB AparbCKon Tpareauu.

Kpome TOro, K npsiMbiM NOCNEeACTBUAM Tparegmm OTHOCHATCHA CoumanbHO-9KOHOMUYECKNe
npobnembl B 6GaccenHe ApanbCKOro MOpsi, MUrpauusi HaceneHusi, poct 6espaboTuubl u
6egHocTn. MexayHapoaHble wuccnefoBaHus Tparegum ApanbCKoro MOps  aHanuaupyroT
onacHble nocrneacTeMs rnobanbHOro  3KOMOrMYECKOro  Kpuauca, Yrpo3y pervMoHanbHown
ctabunbHOCTM M 6Ge3onacHOCTU, a Takke NpobnemMbl MeXayHapo4HOro COTPyAHWYECTBA U
WMHTerpauum B ynpasfeHun BoAHbIMU pecypcamun. B To e Bpemsi, Ha COBPEMEHHbIX aTanax
Tpareann ApanbCKOro Mopsi MHHOBALUMOHHbBIE TEXHOMOrMu, pecypcocbeperarowme mMeToabl,
aKonornyeckoe obpasoBaHNE M MOBbILLIEHNE IKONOMMYECKOW KynbTypbl HaceneHus npuobpetatoT
BCe Oonbluee 3Ha4YeHWe Ansi BOCCTAHOBIIEHMS 3KOSOMMM U YCTOMYMBOrO pasButus. puknagHble
nccnenoBaHusa Tpareamm ApanbCKoro Mopsi rnyboKo aHanM3vpyloT NPeanoXeHus, npakTuydeckne
nporpaMmmbl U pe3ynbTaTbl NPOEKTOB NO YNpaBfeHUI0 BOAHLIMK pecypcamMmm M BOCCTAHOBIIEHWIO
akonormn. B yactHocTn, npoekT «Manbin Apan», peanu3yembln B Y3bekuctaHe n KasaxcrtaHe,
nporpamma «3Konornyeckasi MHHOBaUMOHHAA 30Ha AparnbCKOro Mopsi», MeXayHapoaHble rpaHTbl
N MHBECTUUMM CNOCOOCTBYIOT BOCCTAHOBMEHMIO 3KOMOrMYeckoro ©OanaHca W OOCTUXKEHWUIO
coumnanbHO-3KOHOMUYeckon cTtabunbHocT B GaccenHe Apanbckoro mopsi. B 10 xe Bpewms,
nccrnenoBaHnsi, MpakTUYeckne pesynbTaTbl U NPEenSIoKEHWs, BbIABUHYTbIE HA COBPEMEHHbIX
aTanax Tpareguu AparnbCKoro mMopsi, CnocobCTBYIOT 3KONMOrMYECKON CTabunbHOCTM U coumnanbHo-
SKOHOMMYECKOMY pa3BuTuio. [Mpu aHanu3e Hay4yHO-TEOPETUYECKUX U MPAKTUYECKMX ACMEKTOB
Apanbckon Tparegun 60nbluoe 3HAYEHVME UMEKT PasfnNyHble MOAXOAbl, COBPEMEHHbIE Hay4YHble
LUKOSbl U pe3ynbTaTbl AMNUPUYECKUX MccneaoBaHMin. B aTtom cmbicne nccnegosaHme ApanbCcKkon
Tparegun obecneuvnBaeT yriybrneHHbId aHanuM3 npobrnem akonorndeckoro 6anaHca, ynpaeneHus
BOAHbIMU pecypcamu, coumnanbHO-3KOHOMMUYECKOW cTabunbHoCTW, 06LLECTBEHHOTO
34paBOOXPAHEHNS, PErnoHanbHOro COTpyAHMYecTBa W MeXayHapogHow uHTerpauun. Ha
COBpPEMEHHbIX aTanax AparnbCKon Tpareamm MHHOBALMOHHbLIE TEXHOMOMMK, pecypcocbeperatome
MEeTOAbI, 3Korormyeckoe o6pasoBaHMe U NOBbLILLEHNE 3KONMOMMYECKON KyNbTypbl HACENEHUsI UMET
6onblloe 3Ha4YeHNe AN BOCCTAHOBIIEHNST OKPYXKatOLLEN CPpeabl U YCTOMYMBOroO pa3suTtus. B 1o xe
BpeMA nccnenoBaHund, npaktn4eckmne pedynbtatbhbl U NpeanoXeHnd, BblABUHYTbIE HA COBPEMEHHbIX
3Tanax ApanbCKoW Tpareguu, CcnyxatT 3KOSIOrMYEeCKOMn  YCTOMYMBOCTM W COUManbHO-
SKOHOMMYECKOMY pa3BuTUO. B HayyHbix Auckyccusix o AparnbCKoW  Tpareaumu  LUMPOKO
060y)K,£l,aI-OTCFI OCHOBHbIEe NMPUYUNHbI 3KOJTOTMYECKOro Kpusmca, nosintuka McnoJjib3oBaHMA BOAHbIX
PECYPCOB, pernoHaribHoe W MeXayHapoAHOe COTPYAHWYECTBO, BOCCTAHOBMEHME OKpYKatoLLewn
cpenpbl M YCTONYMBOE pas3BUTUE.

OaHOBPEMEHHO BbIABUratOTCA NPeasioKeHNa N0 BOCCTAHOBMNEHMIO 3Konornvyeckoro 6anaHca
B BacceriHe ApanbCKoro Mops, CrpaBeasiMBOMY pacnpeieneHunto BOAHbIX PeCypCOB, BHEOPEHMIO
WHHOBALMOHHbIX TEXHOMOIMI U MOBbLILLEHNIO 3KONOMMYECKON KynbTypbl HacenexHus. MiccnepgosaHns
Tpareaun ApanbCKOro Mops, COBPEMEHHbIE Hay4HbI€ LLKOMbl U AMNUPUYECKME pe3ynbTaTbl CnyxaT
Ba)XHOMW Hay4yHOW OCHOBOW ANS 3KOMOrMYeckonW CTabMMbHOCTM U COLMANbHO-3KOHOMMYECKOTO
pa3sutus[5]. B unccnepoBaHunax Tparegum ApanbCKOro MoOps LUMPOKO OBCY)KOakTCA OCHOBHbIE
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NPUYMHBI SKOSTOrMYECKOro Kpuauca, noanuTuka MCnonb3oBaHUs BOAHbIX PECYPCOB, perMoHansHoe u
MeXayHapo4HOoe COTPYAHWYECTBO, 3KOMormyeckad pectaBpauus UM yCTOMYMBOE pasBUTUE.
OaHOBpPEMEHHO BbIABUralOTCA MNpeasiokeHns no BOCCTAHOBIIEHWIO 3dKonornyeckoro 6anaHca B
GacceniHe ApanbCKOro Mopsi, CnpaBeanvMBOMY pacnpeneneHunto BOOHbIX PecypcoB, BHEAPEHWUIO
WHHOBALNOHHbIX TEXHOMOMMA 1 MOBLILLIEHNIO 3KOMOMMYECKOM KyNbTypbl HaceneHud. ViccnegosaHus
Tpareaun ApanbCKOro Mops, COBPEMEHHbIE Hay4Hble LLKOMbl U AMNUPUYECKNe pedynbTaTbl CnyxaT
Ba)XHOM Hay4yHOW OCHOBOW ANS 9SKOMOrMYeckon CTabMMbHOCTM U CcouMarnbHO-3KOHOMMYECKOrO
pa3utna. CoBpeMeHHble WUCCNedoBaHWs Tparegun ApanbCkoro Mops, rnobanbHble U
pervoHarnbHble NOCNeacTBUS IKONMOMMYECKOro Kpusnca, NpeasioXeHns no ynpasneHno BOAHbIMU
pecypcamMM W 9KOSIOMMYECKOW pecTaBpaumn, a Takke pesynbTaTbl MEeXAYHapOAHbIX U
pernoHarnbHbIX NPOrpamMm aHanu3npyTcs yrinybneHHo. B To ke BpeMsi B Hay4HbIX OUCKYCCUSIX O
Tpareaun ApanbCKoro Mopsi LUMPOKO 06CYKOatoTCA OCHOBHbIE NMPUYUHBI SKONTOMMYECKOro Kpuaunca,
nonuTMKa yrnpasreHns BOOHbIMW pecypcamMu, perMoHanbHOe U MexayHapogHoe COTPyAHUYECTBO,
BOMNPOCbHI BOCCTAHOBSIEHMSI 3KOMOMMN U YCTOMYMBOIO pasBuTUA[6].

3akntoueHue: Tpareamsi ApanbCcKoro Mops u eé rmybokme nocnencTBysi OCTaloTCA OQHON
N3 camblX akTyanbHblX U 6onesHeHHbIx Npobnem He Tonbko Anga LleHTpanbHOW A3uu, HO U AnNs
BCEro muvpa. Ha ocHoBe nNpeacTaBreHHOro B CTaTbe€ TEeOPeTMYECKOro aHanmsa, MCTOPUYECKUX
WUCTOYHUKOB U 3MMUPUYECKUX UCCNESOBaHUN YCTAHOBIIEHO, YTO MPUYMHOM Tparegun AparnbCcKoro
MOpPs CTanu 4YenoBeveckin akTop, HepauuoHarnbHoe ynpasneHue, Ype3mepHoe UCMonb3oBaHne
BOAHbIX PECYPCOB M KOHMIMKT perMoHanbHbIX MHTEPECOB. OKOMOrMYeckun kpusnc B HacceiHe
ApanbCckoro Mops, yxydlweHue KadecTBa MO4YBbl WU BOAbl, YXYALUEHWE COCTOSIHUS 300pPOBbSA
HaceneHusi, coumnanbHO-3KOHOMUYECKMEe NpobnemMbl YrpoXarT perMoHanbHoOn CTabunbHOCTU U
GesonacHocT. Ha coBpemeHHbIXx 3Tanax Tparegun ApanbCKoro Mops WHHOBAUWOHHbIE
TEeXHOnorun, pecypcocbeperarowime MeToabl, IKOMOrMYeckoe nNpoCBeLLEeHne U MOBbILEHNE
3KONOrMYECKON KYNbTypbl HACENEHUS NMET OFPOMHOE 3HaYeHe AN BOCCTAHOBMNEHUSA 3KOMOrm
n yctonumBoro pas3sutms. B To xe BpemMsa HeoOGXOAMMO YKpennsaTb MeXAayHapogHoe U
pernoHanbHoOe coTpyaHu4ecTBo B 6Gopbbe c Tparegmen Apanbckoro Mopsi, obecnedumBaTb
cnpaBeanuBoe pacrnpegeneHne BogHbIX pecypcoB, BOCCTaHABNMBATL 3KONOrMYeckoe paBHoBeCcKHe
N gocTuraTb CoumanbHO-3KOHOMMYECKON CTabunbHOCTU. B cTaThe TaTenbHO NpoaHanmM3MpoBaHbl
HayyHble, TeopeTU4eckue W npaKkTUYeckne acnekTbl Tpareaum Apanbckoro Mopsi, eé
3Konorudeckune, coumnanbHble U 9KOHOMUYECKME MNOCHEACTBUA, a NpenrioXeHHble B 3TOW CBSA3MU
Mepbl CNyXaT BaXXHOW OCHOBOW 1151 COBPEMEHHbIX Hay4YHO-MpaKkTUYecknx nporpamm. B Byayuiem
HEOTNOXHOW 3ajayen CTaHeT peanu3auus  KOMMSEKCHbIX Mep Ha  HauuoHanbHOM U
MEeXAYHapO4HOM YPOBHSAX, BHEAPEHNE UHHOBAUMOHHBLIX TEXHOSTOMMI, NOBbLILEHNE 3KONOrnYecKom
KynbTypbl HaceneHms W yKpenneHune permoHanbHOro CcoTpyaHu4ecTBa ANs  OOCTUXKEHUA
YCTOMYMBOrO Pa3BUTMS U BOCCTAHOBMEHNS aKonorumn B 6accenHe ApanbCcKoro Mopsi.
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THE ARAL SEA TRAGEDY AND ITS CONSEQUENCES
Otabek Alisherovich Salimov
Sabrina Shavkat qizi Imamova
Sarvinoz Khusan qizi Buranbaeva
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Tashkent Institute of Textile and Light Industry
This article presents an in-depth analysis of the Aral Sea tragedy and its multifaceted

consequences. The environmental crisis in the Aral Sea basin, water resource depletion,
climate change, and their impact on the health, economic, and social life of the region's
population are examined based on theoretical and empirical research. The article draws
extensively on historical sources, classical and contemporary scientific views, the work of
regional and national experts, and the results of practical research. It also examines the
current stages of the Aral Sea tragedy and proposed mitigation measures.
Keywords: Aral Sea, environmental disaster, water resources, economic consequences
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GONC?O SOHORININ 2040 BAS PLANI CORCIiVasiNDa DAYANIQL| $9HORSALMA Vo
EKOLOJI YANASMALARIN TOHLILI
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Muasir dovrda saharlerin inkisafl yalniz igtisadi artimla deyil, ham da ekoloji ve
sosial dayaniglihg prinsipleri ile Olgulir. Azerbaycanin ikinci boylk sahari olan Gancanin
2040 Bas Plani saherin uzunmuddatli inkisafini tanzimleyan asas sanadlardan biridir. Bu
plan saharsalmanin muiasir taleblare uygunlasdiriimasi, atraf mihitin gorunmasi ve heayat
keyfiyyatinin yuksaldilmasi maqgsadi daslyir.

Ganca saharinin 2040 Bas Plani dayanigh seharsalmanin formalagsmasinda bir sira
muhim istigamatleri shate edir. ik névbade, seharin genislonmasi va yeni yasayis
sahalerinin planh sakilde inkisafi nezards tutulur. Bu yanasma sahar strukturunda plansiz
tikintilerin qarsisini alaraq, balansli gahar inkisafini temin edir. Ekoloji baximdan plan
yaslillig zonalarinin artirilmasina, hava va su resurslarinin gorunmasina xususi 6nam verir.
Sehar daxilinde parklarin va rekreasiya arazilerinin geniglondiriimasi otraf muhitin
keyfiyyatinin yuksaldilmasina xidmat edir. Bu ise ham ekoloji tarazligin gorunmasina, ham
da shalinin sadlam yasayis seraitinin yaxsilasdiriimasina sarait yaradir. Enerji samaraliliyi
va ekoloji tamiz texnologiyalarin tatbigi de planin asas istigamatlerindan biridir.

Goenca sshearinin 2040 Bas Plani muasir saharsalmanin dayanigl inkisaf
prinsiplerine esaslanaraq ssharin sosial, igtisadi ve ekoloji balansinin temin edilmasini
hadaflayir. Bu planin formalasmasinda beynalxalg tacrubalarin sahar modelinin prinsiplari
muhum shamiyyst kasb edir. Bir sira gaharlarde tetbig olunan yasil nagliyyat sistemi,
karbon emissiyasinin azaldilmasi, barpa olunan enerji manbalarinin istifadesi ve genis
yasillagsdirma siyasaeti dayaniqli inkisafin ugurlu nimunasi kimi ¢ixis edir.

Ganca geaharinin 2040 Bas Planinda bu tacribalarin lokal seraite uygunlasdiriimasi
soharin ekoloji dayaniglihginin artirlmasina, sahar muhitinin saglamlagdiriimasina ve
ahalinin hayat keyfiyyatinin yuksaldilmasine imkan yaradir. XUsusile ictimai nagliyyatin
inkisafi, yasillig sahalarinin genislondiriimasi va enerji semarali texnologiyalarin tatbiqi
soharin ekoloji yukunl azaltmaga xidmat edir.
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Ganca saharinin 2040 Bas Plani beynalxalq dayanigli seharsalma tacribalarindan
faydalanaraq saharin uzunmuddatli inkisafini temin eden strateji senad kimi ¢ixis edir vo
onun hayata kegirilmasi ekoloji, sosial va iqtisadi dayaniglhligin giclendiriimasinde mihim
rol oynayir. Bir sira Olkslarde hayata kegirilmis bas plan modeline asasan deya bilerik ki
planl saharsalma ekoloji tarazlidin qgorunmasinda asas vasitedir. Yeni saharsalma modeli
Gancays tetbiq edildikds asagidaki naticaler alds olunacag,;

1. Karbon emissiyasinin azalmasi

2. Bhalinin hayat keyfiyyatinin yliksalmasi
3. Sehar infrastrukturunun modernlagmasi
4. Ekoloji risklarin minimuma endirilmasi

Dayanigli sehersalma modeli karbon neytralligi, velosiped va vyasil nagliyyat
sistemlari, barpa olunan enerji manbalarinin istifadssi, balansli sahar planlamasi ve
effektiv tullanti idareetmasi kimi asas istigamatlera asaslanir. Bu yanasmalar saharlarin
ekoloji yukinl azaltmagla yanasgl, sosial rifahi ve yasayis keyfiyyatini da artirir. Belaliklo,
dayanigl inkisaf prinsiplerinin tetbigi saharlerin daha sadlam, muasir ve uzunmuddatli
inkisafina xidmat edir.

ANALYSIS OF SUSTAINABLE URBAN PLANNING AND ECOLOGICAL APPROACHES
WITHIN THE GANJA CITY 2040 MASTER PLAN
Irshad Mehrali oglu Abbasov
i.abbasov@atu.edu.az
Nazim Farman oglu Aliyev
n.alivev@atu.edu.az
Gulnara Asib gizi Asadova
g.asadova@atu.edu.az
Nariman Elshan oglu Ismayilov
Azerbaijan Technological University
The Ganja City 2040 Master Plan is a strategic document focused on sustainable urban
development. It aims to improve living standards, support balanced economic growth, and
protect the environment. The plan emphasizes green spaces, modern infrastructure, and eco-
friendly technologies to transform Ganja into a more sustainable and livable city by 2040.
Keywords: Ganja, 2040 Master Plan, sustainable development, urban planning, environment
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ADAPTATION OF CROPS UNDER CLIMATE CHANGE CONDITIONS: APPLICATION OF
ARTIFICIAL INTELLIGENCE IN AGRICULTURAL MONITORING AND ANOMALY DETECTION
Nana Zubashvili
Nana.zubashvili@gmail.com
Malkhaz Narimanashvili
malxazinarimanashvili@gmail.com
Samtskhe-Javakheti State University

Climate change represents a major global challenge for the agricultural sector, leading
to the destabilization of weather patterns, temperature variability, and an increased frequency
of extreme meteorological events. According to IPCC reports, global warming disrupts the
spatial and temporal distribution of precipitation, which directly contributes to a decline in
agricultural productivity. Existing traditional agronomic approaches often fail to provide
sufficient accuracy in forecasting climate-related risks, thereby necessitating the integration of
advanced digital technologies, including Artificial Intelligence (Al).

Artificial Intelligence enables real-time data processing, automatic anomaly detection,
and predictive analytics, forming the foundation of Climate-Smart Agriculture development.
However, despite the continuous collection of climate-related data by various organizations, a
significant gap remains in the practical interpretation of this information and its transformation
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into early warning systems. This is particularly evident in cases such as increased humidity,
where predictive links to the rise of plant diseases are still insufficiently addressed.

The aim of this study is to evaluate crop adaptation processes and develop an Al-based
methodological framework for the timely detection of climatic anomalies and the support of
preventive decision-making in agriculture.

Methodology

The research is based on field experiments and systematic recording of agro-climatic
data during the 2024—-2025 agricultural season. Monitoring included the following parameters:
daily mean air temperature (°C), precipitation amount (mm), soil moisture (Vol%), and
plant phenological stages (BBCH scale).

Anomaly quantification was performed using the Z-score method:

Z=(X-y/o

where X is the current value, y is the historical mean (baseline period: 1991-2020),
and o is the standard deviation. An anomaly is classified when |Z| > 2.0, corresponding to
a 95% confidence interval.

Al-based analytical approaches were employed for multivariate data integration,
anomaly classification, and yield prediction. These approaches can be integrated into Al-
assisted systems that automatically analyze incoming data streams and generate early
warnings, supporting the implementation of preventive agricultural practices.

The developed methodology was implemented within an Al-based system and
applied across three regions of Georgia—Kakheti, Imereti, and Kvemo Kartli—focusing on
cereal crop systems. The system enabled continuous data collection, processing, and
anomaly detection under real field conditions, allowing the validation of the proposed
approach. The obtained results confirmed the effectiveness of the system in identifying risk
zones and supporting timely preventive decision-making.

Results and Discussion

Analysis of data from the last agricultural season revealed significant climatic
deviations: a decrease in temperature during critical vegetation phases (Z-score = -2.3)
and a 35% increase in precipitation compared to the long-term average. These anomalies
caused excessive soil waterlogging, inhibiting photosynthetic intensity and inducing
phenological imbalance.

The risk of fungal pathogens sharply increased against the backdrop of rising
moisture levels. The Al-based system successfully identified anomaly zones 7—-10 days in
advance, enabling timely preventive interventions. Predicted yield decreased by 15-20%
compared to the long-term average.

The findings indicate that timely detection of anomalies plays a crucial role in the
planning and execution of preventive measures. However, the current level of awareness
and practical implementation of such early interventions remains limited, highlighting the
need for wider dissemination of predictive analytics tools among farmers and stakeholders.

Conclusion

The study confirms that crop adaptation under climate change is a complex,
multifactorial process where temperature fluctuations and extreme precipitation critically
affect productivity. The scientific novelty lies in the integration of statistical (Z-score) and
Al-based analytical approaches, ensuring high-accuracy anomaly detection 7—10 days in
advance.

The practical significance resides in implementing Al-driven information systems
that empower farmers to make data-driven decisions regarding water management,
drainage, and pest control. In this context, the development of Al assistant-based
platforms capable of operating in automated regimes represents a critical advancement.
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Such systems can transform predictive data into actionable recommendations, significantly
improving the adoption of preventive strategies in agricultural practice.

Abstract: Climate change represents a global challenge to the agricultural sector,
causing destabilization of weather patterns and extreme meteorological events. This study
presents an integrated approach combining agro-climatic monitoring with Artificial
Intelligence (Al) for timely anomaly detection and yield prediction across crop systems.

A multivariate analysis was conducted encompassing air temperature, precipitation,
soil moisture, and crop growth dynamics during the 2024-2025 season. Results confirm
that climatic anomalies (temperature deviations of Z-score = -2.3 and 35% excess
precipitation) show significant correlation with yield reduction (15-20%) and increased
prevalence of plant stress conditions.

The study highlights that early anomaly detection is essential for the implementation
of preventive measures; however, awareness and practical use of such approaches
remain limited. Al-based systems and assistants can automate monitoring and translate
predictive data into actionable insights.

These findings emphasize the role of Al-driven agriculture in improving resilience
and ensuring food security under climate change conditions.

Keywords: Climate Change, Adaptation, Artificial Intelligence, Agricultural
Monitoring, Anomaly Detection, Crop Systems, Precision Agriculture
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Introduction. Recurrent pregnancy loss (RPL) is a complex reproductive disorder
affecting approximately 1-3% of couples worldwide. It is defined as two or more
consecutive pregnancy losses before 20 weeks of gestation. The etiology of RPL is
multifactorial and includes genetic, anatomical, hormonal, immunological, infectious, and
environmental factors. Among these, inherited thrombophilia has emerged as a significant
contributor due to its role in impairing uteroplacental circulation [1].
Genetic thrombophilic mutations such as Factor V Leiden (G1691A), Prothrombin
G20210A, and PAI-1 (4G/5G polymorphism) are associated with increased blood
coagulability. These mutations promote a hypercoagulable state leading to placental
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thrombosis, impaired trophoblast invasion, and reduced uteroplacental blood flow.
Consequently, these mechanisms significantly increase the risk of early pregnancy loss
and adverse reproductive outcomes [2].

Materials and Methods. The present study included 100 women diagnosed with
recurrent pregnancy loss. Peripheral blood samples were collected under sterile
conditions. Genomic DNA was extracted using commercial extraction kits according to
standard protocols. The detection of thrombophilia-related mutations, including Factor V
Leiden, Prothrombin G20210A, and PAI-1 polymorphism, was performed using Real-Time
PCR technology on a Bio-Rad CFX96 system. Statistical analysis was conducted to
evaluate mutation prevalence and possible associations with clinical characteristics.

Results. The results demonstrated a significantly increased prevalence of Factor V

Leiden mutation among women with recurrent pregnancy loss. In addition, elevated
frequencies of Prothrombin G20210A mutation and PAI-1 4G/5G polymorphism were
identified. Patients carrying combined mutations exhibited a higher risk of miscarriage
compared to those with a single mutation. These findings confirm the important role of
inherited thrombophilia in the pathogenesis of recurrent pregnancy loss [3].
Conclusion. Genetic thrombophilic mutations play a crucial role in recurrent pregnancy
loss. Their identification can contribute to improved diagnostic accuracy and the
development of personalized therapeutic strategies, including anticoagulant therapy in
selected patients. However, due to the multifactorial nature of RPL, further large-scale and
prospective studies are required to clarify their clinical significance and optimize
management protocols.

Abstract. This study investigates the role of genetic thrombophilic mutations in
recurrent pregnancy loss. The findings demonstrate an increased prevalence of key
mutations and highlight their clinical importance in risk assessment and personalized
management strategies. The results emphasize the necessity of targeted screening and
individualized treatment approaches.

Keywords: recurrent pregnancy loss, thrombophilia, genetic mutations, Real-Time PCR
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KARBON NEYTRAL INKiSAF STRATEGIYALARINDA YASIL MALIYYSNIN 8HOMiYYTi
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Mingagevir Dovlat Universiteti
Karbon neytral inkisaf muasir dévrda global iglim dayismalarina gargi mubarizenin
asas istigamatlarindan biri kimi formalagsmisdir. Bu yanasma istixana gazi emissiyalarinin
minimuma endirilmasi ve ekoloji tarazlidin gorunmasini nazerda tutur. Bu kontekstds yasil
maliyye mexanizmlari dayaniqgli igtisadi sistemlarin qurulmasinda mihum rol oynayir. Yasil
maliyye maliyya resurslarinin ekoloji cehatden davamli layihalara yénaldilmasini temin edir
vo karbon emissiyalarinin azaldilmasina tohfs verir. Bu istiqamatda beynalxalq teskilatlar
torafinden muxtalif strategiyalar ve maliyys alatloeri hazirlanmisdir [5], [6]. XUsusile yasil
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istigrazlar, dayanigh investisiya fondlari ve ekoloji kreditlor karbon neytral igtisadiyyatin
maliyyslasdiriimasinda asas alatlar kimi ¢ixis edir.

Aparilmig empirik tedqigatlar gdsterir ki, yasil maliyya haqqinda bilik saviyyasi
igtisadi gararlarin gabuluna birbaga tasir gosterir [2]. Azarbaycan Uzre aparilmig sorgu
naticalerine asasen muayyan edilmisdir ki, gancler arasinda yasil maliyya haqqinda
malumathliq saviyyasi asagdidir ve bu sahads ciddi inkisaf potensiali mévcuddur [3]. Eyni
zamanda bank sektorunda calisan mutaxassisler iglim va ekoloji biliklerin maliyya
davranislarina tesir etdiyini geyd edirler [4]. Karbon neytral strategiyalarin effektiv tetbiqi
Ucln vyalniz maliyya aletlerinin  mdévcudlugu kifayat etmir. Bu prosesde maliyya
savadhihiginin  artirlmasi, xususile gencler arasinda yasil maliyye biliklarinin
genisloendiriimasi mihim shamiyyat kasb edir. Sosial-igtisadi faktorlar, o cimladen tahsil
saviyyasi ve maliyys institutlari ile slaga bu biliklerin formalagmasinda asas rol oynayir [1].

Notice olaraq geyd etmek olar ki, yasil maliyyo karbon neytral inkisaf
strategiyalarinin asas dayaglarindan biridir. Bu sahade biliklarin artirilmasi ve maliyye
mexanizmlarinin genis tatbiqi dayanigli inkisafin temin olunmasina muhim tdéhfs vera biler.
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THE IMPORTANCE OF GREEN FINANCE IN CARBON-NEUTRAL
DEVELOPMENT STRATEGIES
Ulvi Mammadov
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Mingachevir State University
This paper examines the role of green finance in the implementation of carbon-
neutral development strategies. Green finance supports the allocation of financial
resources to environmentally sustainable projects and contributes to reducing greenhouse
gas emissions. The study highlights that financial literacy plays a key role in promoting
green investment decisions. Empirical findings from Azerbaijan indicate that awareness of
green finance among youth remains low, suggesting the need for increased educational
efforts. The paper concludes that strengthening green finance mechanisms and improving
financial literacy are essential for achieving carbon neutrality and sustainable
development.
Keywords: green finance, carbon neutrality, financial literacy, sustainable

development, Azerbaijan
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DAMCILARLA SUVARMA USULUNUN TOTBIQIND® SUDAN iSTIFADONIN
OPTIMALLASDIRILMASI
izmir Ramil oglu 9zizli
izmirezizlil4@gmail.com
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Muasir kand teserrufatinda an mihim masalalerden biri kand tasarrifati bitkilarinin
maksimal mahsuldarligini tamin etmakle yanasi, mahdud su ehtiyatlarinin qgorunmasi seraitinds su
istifadasinin optimallasdiriimasidir. ©nanavi suvarma Usullari ¢ox vaxt suyun haddindan artiq
serfine gatirib cixarir va torpaq keyfiyyatinin pislesmasina, sorlasma saviyyasinin artmasina, eleca
da mahsuldarligin azalmasina sabab ola biler. Bu baximdan damcilarla suvarma kimi muasir
suvarma sistemlarinin islanib hazirlanmasi ve takmillagdiriimesi getdikce daha aktual ve zeruri
xarakter alir [1].

Suvarma sistemlerinin islonib hazirlanmasi ve tekmillesdiriimasi prosesinde oasas
problemlerden biri suyun semarali paylanmasi ile kend tasarrifati bitkilerinin suya olan telabati
arasinda optimal tarazligin temin edilmesidir. Boru xetleri ve damciladicilar vasitasile suyun
birbasa bitkilorin kok zonasina verilmasini temin edan damcilarla suvarma Usulu an semerali
suvarma metodlarindan biri hesab olunur [2].

Azerbaycanda damcilarla suvarma metodikasi su istifadesinin semaraliliyinin artirilmasi va
mahsul keyfiyyatinin yaxsilasdirimasi maqsadile muasir suvarma texnologiyalarinin tatbigine
asaslanir. Bu usul suyun borular ve damciladicilar sistemi vasitasile birbasa bitkilarin kdk zonasina
catdirlmasini nazarde tutur. Sozugedan udsul maxtalif bitki ndévlerine ve torpaq tiplarine
uygunlasdirila bilmasi ila universalliq ve yuksak semaralilik xtsusiyyatlarine malikdir [3].

Damcilarla suvarmanin tetbiq edilacayi erazids torpaqg ve iglim seraitinin tehlili apariimali,
torpadin tipi, su kegiriciliyi, sorlagsma saviyyasi ve diger mihim gdstericiler musyyan edilmali, bu
melumatlar asasinda damci ile suvarma sisteminin sxemi hazirlanmali, sxemda bitkilerarasi
masafe, okin darinliyi va har bir bitki G¢lin taeleb olunan su migdari miayyanlasdiriimalidir [4]. Daha
sonra, damcilarla suvarma sisteminin qurasdiriimasi (saha uzra boru xatlarinin gekilmasi va har bir
bitki (iglin damciladicilarin yerlosdirilmasi) heyata kegirmek olar. istifade olunan borular méhkem
olmali, ultrabandvsayi stialanmaya ve mexaniki tasirlora davamliliq xtisusiyyatina malik olmalidir.

Suyun verilmasinin tenzimlenmasini idaresetma ve avtomatlasdirma sistemi vasitasilo
hayata kecgirmak dcln torpagin namlik seviyyasini, temperaturu ve diger parametrlori dlgan
sensorlardan istifade olunur ki, bu da suvarmanin optimal vaxtini ve hacmini misyyan etmaya
imkan verir. Avtomatlasdirilmis sistem har bir bitkiye verilon suyun migdarini daqiq tanzimlayarak
ham bitkilerin optimal inkisafini temin edir, ham da su ehtiyatlarinin ganastli istifadesine sorait
yaradir [2].

Damcilarla suvarma texnologiyasinin ugurla tatbiginin asas sertlerindan biri fermerlarin bu
sistemdan duzgun istifade gaydalarina yiyslenmasidir. Bu, texnologiyanin tstunliklerinin izahini,
sistemin qurasdiriimasi va texniki xidmatina dair praktiki tovsiyalari, eloce do mimkin problemlar
vo onlarin halli yollari haggqinda malumatlandirmani ahats edir.

Damcilarla suvarma sisteminin semarali iglomasi Ug¢in madtamadi monitoring va texniki
xidmat - borularin ve damciladicilarin veziyyatinin yoxlaniimasi, tixanmalarin aradan galdiriimasi
va dayisan seraite uygun olaraq sistemin tenzimlenmasi zaruridir.

Damcilarla suvarma Usulunun tatbigi Uzra aparilmig tedqigatlar suyun birbasa kok zonasina
yonaldilmasininin teminin edilmasinin naticasinds su sarfinin azalmasina, suvarmanin keyfiyyatini
yuksalmasine ve kand tesarrufati bitkilerinin mahsuldarliginin shemiyyatli deracads artmasina
soebab olmasi subut olunmusdur [1].

Apariimis tadgiqatlar gostermigdir ki, damcilarla suvarma tGsulunun tatbigi snanavi suvarma
usullar ile muqayisada xususile da, arid zonalarda su serfini 35% azaltmaga, suyun saha Uzre
daha mlntezem ve deqiq paylanmasi naticasinde mahsuldarligi orta hesabla 25% artirmagla,
mahsulun keyfiyyatinin yuksalmisine imkan yaradir.. Bitkilerin su telabati normasinin torpaga deqgiq
verilmasi sorlagsma riskini azaltmisgdir ki, bu da bitkilarin inkisafina ve saglamligina misbat tasir
gOstermisdir.

Tarsfimizden teklif edilon avtomatlasdiriimis idareetma sistemi sayssinda texniki xidmata
sarf olunan vaxt ve emak sarfinin azalamasi imumi suvarma xarclarinin 20% asagi1 digsmigsmasini
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tomin etmis, mahsuldarhgin yliksalmasi ve xarclarin azalmasi hesabina fermerlarin galirlerinin
orta hesabla 30% artmasina serait yaratmasdir.

Aparilmig tedqgiqatlar damcilarla suvarma Usulunun tatbiginin Azarbaycanda su
ehtiyatlarinin samarali idare olunmasi va mahsul keyfiyyatinin artiriimasi baximindan semarali
olmasini va bu texnologiyanin tatbiginin kend tesarrifatinin dayaniqgli inkisafina ve fermerlarin
rifahinin yuksaldilmasine muhum téhfs veracayini tam aminlikls séylemays asas verir.
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OPTIMIZATION OF WATER USE IN THE APPLICATION OF DRIP IRRIGATION METHODS
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The article investigates the development and improvement of drip irrigation systems aimed
at enhancing the efficient use of water resources and increasing agricultural productivity. By
analyzing the disadvantages of traditional irrigation methods, the advantages of drip irrigation are
substantiated within the study. The principles of system design, installation, and automated
management are explained, highlighting the critical role of sensor and control technologies. The
research results demonstrate a reduction in water consumption, an increase in crop yield and
guality, a decreased risk of soil salinization, and a significant rise in economic efficiency.
Consequently, the application of drip irrigation technology provides a substantial contribution to the
sustainable development of agriculture.

Keywords: drip irrigation, root zone, automation, productivity, sensor, water saving.
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Kand tasarrifati tarix boyu insan camiyyatlerinin mévcudlugunun va inkisafinin asas
sutunlarindan biri olmugdur. Bu saha yalniz insanlarin gundalik gida tslebatini 6deamakla
kifayatlanmir, eyni zamanda shalinin masgullugu, regionlarin sosial-igtisadi inkisafi, tabii
ehtiyatlarin semarali istifadasi ve ixrac imkanlarinin formalagsmasinda da halledici rol
oynayir. Muasir kand taserrufatinda istifade olunan asas texnologiyalara peyklarla torpaq
vo bitki ortuyanun monitoringi, dronlarla sahalerin vizual nazarsti, torpaq va iglim
sensorlari, cografi informasiya sistemloeri (GIS), suni intellekte asaslanan analiz
programlari ve avtomatlasdirilmigs mexanizmler daxildir. Bu texnologiyalar sayasinda
sahanin mahsuldarliq saviyyasi, torpaq rutubati, temperatur, bitki xestaliklari va ziyanverici
aktivliyi real vaxtda izlena ve giymatlondirile bilir. XUsusila kand yerlarinds yasayan shali
Ucln kand tesarrufati asas dolanisig vasitesi olmagla yanasi, milli enanalerin ve hayat
torzinin gorunmasinda da shamiyyatlidir.
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Fermerlor artiq sadace tacribays asaslanmir, onlar real vaxtda verilan elmi asasli
malumatlara asasen gararlar gabul edirlar. Regemsal texnologiyalarin suretli inkisafi kend
toesarrufati sahasinda yeni bir marhalanin asasini qoymusdur. ©nanavi kand tasarrifati
praktikalari artiq daha muasir, deqiq ve texnoloji yanasmalarla avezlonmakdadir.
Ragemsallasma sayesinde fermerlor daha dagiq ve vaxtinda qerarlar gabul eds bilir,
amaliyyatlar avtomatlasdirilir va resurslardan daha semarali istifade mumkundur.[1,2]

Suni intellekt regamsal transformasiyanin asas tarkib hissasidir.

Suni intellektin sas Texnologiyalari asagidakilardir:

- Masin Oyrenmasi (Machine Learning): Kend tesarriifati malumatlarini analiz edsrak

prognozlar verir.

- Kompyuter Gérmasi (Computer Vision): Dron va sensorlardan alinan sakilleri analiz edir,

zorarvericileri vo xasteliklori askar edir.

- Avtomatlasdiriimis Sistemlar: Avtonom traktorlar ve suvarma qurgulari idara olunur.

- Boyuk Malumat (Big Data): Torpaq, iglim, bitki va heyvan malumatlar toplanir ve tahlil

edilir.

Ragemsal Texnologiyalarin Fermerlar Ggun Faydalari

- Resurslara genast (su, glibra, yanacaq)

- Daha yuksak mahsuldarliq ve keyfiyyat

- Risklerin azaldilmasi (xastaliklar, hava saraiti)

- Qararvermanin tekmillesdirilmasi

- Ragamsal sensorlar, dronlar, avtonom masinlar ve analitik programlarin ferma tesvirinda
yerlagdirilmasi

- Qisa izahlarla har texnologiyanin funksiyasi gdsterilir.

Suni intellekt (SI) texnologiyalari agrar sektorda yeni dovrin basglangicini tayin edir. Bu
texnologiyalar vasitasile sahalardaki proseslarin avtomatlasdiriimasi, gabaglayici taedbirlarin
goOrulmaesi ve daha daqiq naticalerin alda olunmasi mumkuindur. Masgin dyranmasi, goruntu
tanima, analiz alqoritmlari ve neyron sabakaler kimi Sl alstlerindan istifade etmakls,
fermerlor torpaq keyfiyyatinin giymatlandiriimasi, mahsul xastaliklerinin askarlanmasi,
suvarma va gubralema rejimlarinin optimallasdiriimasi kimi masalsaleri daha effektiv sekilda
idara eda bilirler. .[3]

Sok.1. Ragamsal texnologiyalarinin kand tasarriifatinda istifadasi

Sani intellekt (SI) kand taserrifatinda mahsuldarligi artirmaq, resurslardan semarali
istifade etmak ve amayin keyfiyyastini yaxsilasdirmaqg Ugun genis tatbiq olunur. Muixtalif
sahalords, masalen, akingilik, heyvandarliq, suvarma ve zararvericilorlo mubarizada Sl
texnologiyalari hayat keyfiyyatini yuksaldir.
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Bitkd moniterin  d xostaliyin askarlanmass

I @

Sok.2. Kand tesarriifatinda Siini intellektin totbiq sahalari

Dronlar ve peyklar vasitesile aparilan musahidaler akin sahalarindaki dayisikliklori
yuksak daqiqglikle gostarir ve fermerlara qerarlarini daha asasli gakilde vermak imkani
yaradir. Eyni zamanda, suUni intellekt aqrar sektorun davamliligi, iglim dayisikliyina
adaptasiya ve etraf muhitin gqorunmasi istigametinde de boyuk tdhfe verir. .[4] Bundan
alave, regamsal kand tasarrifatinin ayrilmaz hissasi olan béyik malumat (big data) ve onun
analitikasi aqrar geararlarin daha daqiq elmi asaslarla verilmasina gerait yaradir.
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Key technologies utilized in modern agriculture include satellite monitoring of soill
and vegetation cover, visual surveillance of fields using drones, soil and climate sensors,
Geographic Information Systems (GIS), artificial intelligence-based analytical software,
and automated mechanisms. Thanks to these technologies, productivity levels, soil
moisture, temperature, plant diseases, and pest activity can be monitored and evaluated in
real-time. Information Systems (GIS), artificial intelligence-based analytical software, and
automated mechanisms. Thanks to these technologies, productivity levels, soil moisture,
temperature, plant diseases, and pest activity can be monitored and evaluated in real-time.
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BO3AYLWHO-BOOHbLIE TEXHOJTOIMNA
OTtabek Anuweposuy CannmoB
Ca6pwuHa WWaBkaT Kkbizan MmamoBa
CapBuHoO3 XycaH Kbi3n bypaHb6aeBa
0001990s@gmail.com
TalwKeHTCKUN UHCTUTYT TEKCTUSTBHOW U JSIErKOWU MPOMbILLSIEHHOCTHU

MpeBpalleHne Brarn B BO3Qyxe B BoAy — OdHA M3 TEXHOSMOMMA, KOTOPYHO
4YenoBe4YecTBO [OaBHO HabnwogaeT, HO KOTOpas Wb HedaBHO Havana LUMPOKO
npumeHaTbca. CyTb €€ 3akni4yaeTcs B TOM, YTO BOASHOW nap, NPUCYTCTBYIOLWWA B
aTMoccepHOM BO3ayxe, MOXeT ObiTb OTAeneH pasfuMyHbIMU  PUNKO-XUMNYECKUMU
MeTogamMmu 1 npeobpasoBaH B NMUTLEBYHO UM TEXHUYECKYIO BOAY.

Mpexae Bcero, HeOH6XO0ANMMO MOHUMATL, YTO aTMocdepa 3emMni — 3TO OrPOMHBbIN
«CKpbITbI pe3epByap». 10 MHEHUIO YYEHLIX, B BO34yXEe HaxXoOATCs TPUIIIMOHbLI NINTPOB
BOASAHOro napa. OTa Boda HeBuMAMMa rnasy, HO MOCTOSIHHO HaxoAWMTCA B OBWKEHUN U
UrpaeT BaXKHY0 posib B KNMMATMYECKMX npoueccax. Maes ncnonb3oBaHus 3TOro pecypca
NEeXNT B OCHOBE TEXHONOIMMU «M3BMIEeYEHNsT BOObI N3 BO3AyXay.

OaHUM M3 BaXKHENLLMX MOHATUIA 3TOrO npoLecca ABndeTcs Toyka pocbl. Kaxaas
BO34ylWIHasi Macca MOXET COXpPaHsATb MaKCUMarlbHYK BII@XHOCTb MpU OnpenenéHHoN
Temnepatype. [lpu nOHWXeHUM TemnepaTtypbl M3ObITOK Bnarn BbicBOOOXOaeTCa U
npespallaeTcs B kannu Boabl. B npupoae aTto ABNeHne MoXxHO Habniogatb Ha npumepe
pOChbI, NOSIBMSIOLLENCSA HA Tpase Nno yTpam.

B coBpeMeHHbIX TEXHOMOrnsAX 3TOT EeCTECTBEHHbIN MNPOLECC OCYLLEeCTBMASETCH
nckyccteeHHo. OamH un3 Haubonee pacnpoCTpaHEHHbIX METOAOB — 3TO CUCTeMa
KOHOEHCauun Ha OCHoBe oxnaxaeHusa. B aTom cnydae cneumanbHoe YCTPOMCTBO
3abupaeT BO34yX, a 3aTEM MpPOMycKaeT ero 4Yepe3 CUCTeMy oxnaxaeHuda. B pesynbTaTe
TemnepaTtypa Bo3gyxa MOHMXKAeTCs, M coaepxalwasica B HEM Bnara npespalliaeTcs B
Kannu BoAbl. OTa Boga 3artem cobupaetcs, unbTpyeTca M noarotaBnMBaeTCs K
ynotpebneHnto. OP@EeKTUBHOCTbL 3TOr0 nNpoLecca 4acTto 3aBUCUT OT BHELUHEWN cpeabl,
0COBEHHO OT YPOBHA OTHOCUTENBHOW BNAXXHOCTH.

Kpome TOro, cyuwiectsytoT 6onee coBeplueHHble MeToabl. Hanpumep, TexHonorus
NCNoNb30BaHMsA crneumanbHbiX COpPOEHTHbIX MaTepuanoB. OTU MaTepuanbl MOrmnoLwiarT
Bnary u3 Bosgyxa. Houbto mnu B XonogHyt norogy oHu cobupatoT Bnary, a gHem aTa
Bnara n3BnekaeTcsi C MOMOLLI COMIHEYHOro Tenna. OToT npouecc ocobeHHo yaobeH ans
PanoHOB C OTCYTCTBMEM 3NEKTPOIHEPTUN.

Ewe oagHO nepcnektMBHOE HamnpaBreHne — OUOMMMETUYECKME TEXHOSOIUMN.
Y4yeHble M3y4yatoT HEKOTOPbIX KUBOTHbLIX U PAcTEHUs, OOUTaIOLWNX B MYCTbIHHbLIX panoHaXx,
N BOOXHOBMAKTCA MX MexaHuM3mamu cbopa Bnarun. Hanpumep, HEKOTOPLIE >XYKA MOTyT
cobupaTb BOOy M3 BO3adyxa 4yepes3 CcBou Tena. Ha aTon ocHoBe co3gatoTcs cneyunanbHble
NOBEPXHOCTKN, CNOCOOHLIE O0Opa3oBbIBaTh Kannv BOAbl AaXe B YCMNOBMSIX OYEHb HU3KOW
BNaXXHOCTW.

TexHonorns mM3BnevYeHns BoAbl U3 BO3dyXa MOXET MPUMEHATLCA B PasfIMYHbIX
obnactsax. Hanpumep, oHa wucnonb3yeTcsi B KayecTBe WCTOYHWKA MUTLEBOW BOAbI B
NYCTbIHHbIX paMoHaX, KakKk CPenCTBO OKa3aHMs SKCTPEHHOM MOMOLWM MNPU CTUXUMHBIX
GeacTBusX, a Takke kak aBTOHOMHasi cucTemMa BogoCHabXXeHUs1 ANns HaceneHHbIX NYHKTOB,
PacnonoOXeHHbIX B OTAANEHHbIX paloHax. B HEKoTopbIX COBPEMEHHbLIX 34aHMSAX 3Ta
TEXHOSOrMs Aaxe MHTErpmpyeTcst BO BHYTPEHHIOK CUCTEMY BOLOCHAOXEHUS.

B 1O Xe Bpems, aTa TeXHOMOrna ewe He OO KoHua coBepweHHa. OgHa u3 cambix
oonbwmnx npobnem — 3HepronoTpebneHne. SHeprusi Heobxoamma ANs OXNaXAeHus
BO3gyxa wunu HarpeBa MartepuarnoB. Kpome Toro, 9(eKTUBHOCTb W3BIIEYEHUS BOAbI
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CHWXKaeTCcd B panoOHax C HU3KOW BIIaXXHOCTbIO. [103TOMY COBpEMEHHble uCcleaoBaHUSA
HanpasneHbl Ha co3gaHne AHeProaddEKTUBHBIX U BbICOKOI(PPEKTUBHBLIX CUCTEM.

B 6yaywem oxuaaeTcs fanbHenee pas3BUTUE I3TOro HanpasfeHusi, KOTopoe
CbirpaeT BaXKHylO poSib B pelleHun rnobanbHon npobnembl HexBaTkn Boabl. OcobeHHO B
KOHTEKCTE U3MEHEHNS KNMMaTa M UCTOLLEHNSA BOAHbLIX PECYPCOB TEXHOMNOMSA N3BNEYEHNNA
BOObl M3 BO3[yxa paccMaTpuBaeTCs KaK anbTepHaTUBHOE W YCTOMYMBOE pelleHue AJis
YyenoBeYyecTBa.

TexHonorna npeobpas3oBaHMs Bnarm B BO34yxe B BOAY B HacTosilee Bpems
ABMSAETCA OAHWUM W3 BaXHbIX WMHHOBALMOHHbLIX HanpaBfieHWA B pelueHun npobnemol
HexBaTKn BOAbl. ATOT METO[ OCHOBaH Ha MNPOCTOM, HO 3(PdPeKTUBHOM HU3NYECKOM
npowuecce — KoHAeHcauun. TO ecTb, BOAAHOW nap, NPUCYTCTBYKOLLMA B BO3Zyxe, Npu
OXNaXAeHUNn B OnNpedeneHHbIX YCMoBUAX MepexoguT B XKUOKOe COCTOsiHMe, U B
pesynbtate obpasyeTcsa Boaa.

ATMOCEpPHBbIN BO3OYyX BCeraa CoAepXuT onpeaerieHHoe KonuyecTso Bnaru. [Jaxe
B 3aCyLUNMBbIX perMoHax BOASHOW nap MPUCYTCTBYET B BO34yXe, TONbKO €ro KOM4ecTBO
MeHble. KonuyectBo Bnarm U3MepsaeTcs OTHOCUTESTIbHOW BRaXHOCTb. Ecnun BO3gyx
oxnaguTb U OOBECTM ero TemnepaTtypy OO0 OnpeneneHHONW TOYKM — TOYKM poCbl, —
BOASIHOW Nap B HEM Ha4YMHaET NpeBpaLLlaTbCs B Kanmnu.

Hanbonee pacnpocTpaHeHHbIM METOAOM M3BMEYEHNA BOOblI M3 BO3dyxa sBNsieTcs
TEXHOSIOrMs, OCHOBaHHasA Ha KoHngeHcauuu. lMpu aToM mMeTode Bo3ayx 3abupaeTcs C
NnoMoLbI0  creumanbHOro  YCTPOWCTBa, 3aTteM  oxnaxgaetcda. BopgaHon  nap,
cogepxalimnca B OXSlaxOeHHOM BO3gyxe, npeBpallaeTcs B kannu u cobupaetca B
cneunanbHOM HaKONUTENbHOM KOHTENHepe. OTOT NpoLecC aHanorm4yeH NpuHumMny padoThbi
XONOAUNbHUKA UM KOHOMUMOHepa. B coBpeMeHHbIX YCTpOMCTBax 3TOT npouecc
aBTOMAaTU3NPOBaAH, a BOAA, MOJflydeHHas 4vepe3 cucTeMy unbTpaumMm, OuvMLLaeTcs U
npespallaeTcs B MMTbEBYHO BOAY.

[pyron metog — ancopbuMOHHAA TEXHOMOrmsa, Npu KOTOPOM crneuunanbHble
mMartepuansl (Hanpumep, cunukaresb WM MeTansoopraHn4yeckne Kapkacbl) normowaroT
Bnary n3 sosgyxa. 3aTeM 3TM MaTepuarnbl HarpeBalTCHA, COAEPXKALMNCA B HUX BOAAHOWN
nap oTaensieTcsl U KoHAeHcupyeTcs. ATOT MeTod 0CObeHHO ahpekTMBEH B 3aCyLUIMBOM
Knumare.

B nocnegHue rogbl Takke pasBMBalOTCA TEXHOMOMMWU, UCMOMb3YIOLWMNE COSTHEYHYHO
3Hepruio. B Takmx cuctemax Boda M3BMEKAETCA U3 BaAroynoBUTENbHbIX MaTepuanoB C
NOMOLLbIO COMTHEYHOro Tensa. ATO CHMXaeT NOTPeOHOCTb B AMEKTPOIHEPIMM N SiBASETCS
3KONOrMYECKN YNCTLIM METOAOM.

TexHonorns mn3BnevYeHns BoAbl U3 BO34yxa MMeEET MHOXECTBO npeumyLiects. Bo-
nepBbiX, 3TOT METO He 3aBUCUT OT MPUPOAHLIX WMCTOYHWKOB BOAbl. BO-BTOPLIX, OH
aKosormyeckn 6esonaceH n He HAHOCUT Bpeda rPyHTOBbIM BOAAaM UNU pekam. B-TpeTbux,
€ro MOXXHO MCMOoNb30BaTb B MYCTbIHAX U perMoHax ¢ geduumtom Boabl. OgHAKO €CTb U
HeOCTaTKN: YCTPOMCTBA OTHOCUTENBHO A0POorK, TpebyoT 6onblnX 3aTpaT SHEPrun, a ux
3P PEKTUBHOCTb 3aBUCUT OT BIIAXXHOCTU BO3AyXxa.

3akntyeHue: B 3aknoyeHne, TEXHOMNOMMSA U3BeYeHUs BoAbl U3 Brnarn B BO3gyxe
ABNAETCA OAHWUM W3 MEPCMNEKTUBHbLIX W anbTepHATUBHLIX HanpasfeHun peLleHns
npobnembl HexBaTKM BOAbl, CTOSLWEN nepen 4ernoBevyecTBOM. HaydHas ocHoBa 3TOro
MeToAa BOCXOAMT K MpOLEeCcCy KOHAEHcauuu, 1 UMEeHHO Grnarogapsi 3ToMy NPOCTOMY, HO
3PPEKTUBHOMY ABSIEHUIO  CKpbITble 3anacbl BOAbl B  aTMOCKEPHOM  BO3gyxe
npeobpasytoTcsa B NpakTU4eCcKoe UCMNoNb30BaHMe.

OaHUM 13 BaXXHENLINX acrekToB 3TOM TEXHOMNOMU ABNAETCS €€ YHUBEepPCanbHOCTb.

To ecTb OHa cO34aeT He3aBUCUMbIN UCTOYHMK BOAbl, HE 3aBUCSLLUMIA OT pek, 03ep Wnu
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FPYHTOBbIX BOA. OTO OOnblLIOe MpeuMMyLlecTBo, 0COBGEHHO B panioHax C HeaoCTaTOvHO
pas3BUTON MHAPACTPYKTYPOM MMM 3acylWwnmBbiX perMoHax. B To xe Bpemsi, Gnarogaps
aBTomMaTU3auuM CUCTEM, HanMUuMil 3TanoB UNbLTPALUUN W KOHTPOSIKD KadecTBa,
nonyyaemasi Boga Moxet ObITb rurneHn4eckn 6e3onacHom.

OpHako y TexHornormm ectb U orpaHndyeHusi. OgHMM M3 BaxHenWwmnx ¢akTopoB
ABNAETCA YpPOBEHb OTHOCUTENbHOW BRNaXHOCTW. EcnuM  BO3gyx CRAULWIKOM  CyXOM,
3(PPEeKTUBHOCTb U3BNEYEHUA BOAOblI pPe3Ko CcHukaeTcda. Kpome Toro, npouecchl
oxnaxgeHunsa nnu oborpesa TpebylOT aHEPTMM, YTO YBENUYMBAET SKOHOMUYECKME 3aTpaThl.
[MoaToMy Tekywime wuccnenoBaHWs HampaefeHbl Ha Cco3faHue 3Heproad@eKTUBHbIX
CUCTEM, UCMOMb3YIOLNX COSTHEYHYIO NN BETPOBYIO SHEPIUIO.

EWé oauvH BaxHbI BbIBOA 3aKO4YaeTcsas B TOM, YTO 9Ta TEXHOMOINMA MOXeT
NCNONb30BaTbCSA HE TONbKO Kak MCTOYHUK MUTLEBOMW BOAbI, HO U KaK ObICTpoe 1 HagéxHoe
peleHe B 4Ype3BblY4alHbIX CUTyauusax (Hanpumep, npu 3eMneTpACceHUsax, 3acyxax WUnu
nepebosax B BogocHabxeHun). B GygyLiem KOHUENUMs «YMHbIX ropogoB» MOXET LUMPOKO
BHEOPUTb CUCTEMbI BOAOMNOATOTOBKN HENOCPEACTBEHHO B 34aHUAX.

B uenom, xoTa TexHONOrMsa n3BneyYyeHns Boabl U3 BO3adyxa BCE eLé HaxoauTcs Ha
cTaguu paspaboTkn, eé noTeHuman orpomeH. Ecnu Hay4Hble nccnegoBaHus NpogorkaTcs
N NPOU3BOACTBEHHbIE 3aTpaTbl OyAYyT CHWXEHbl, 3TOT MeTO ChirpaeT BaXKHYl posSib B
pelleHn npobrembl HexBaTKn BoAbl B rnobansHOM mMaclutabe n cTaHeT BaXHbIM LLArom
Ha NyTN K yCTONYNBOMY PasBUTUIO.
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AIR-WATER TECHNOLOGIES
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This article discusses the conversion of moisture in the air into water, a technology
that has long been observed by humanity but has only recently begun to be widely used.
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SKOXUMUYECKOE UCCNNEAOBAHUE U OLUIEHKA CTEMNEHU 3ATPA3HEHNA O3EPA
MACAS3bIP (AMLWEPOHCKWUWA MNOJTYOCTPOB)
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Cyapa Nanu6 kbi3bl AXyHa3aae
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BakuHcknin N'ocyaapcTBeHHbIN YHUBepCUTeET

O3epo Macasblp, pacrnonoxeHHoe Ha AnMWepoHCKOM MONyoCTPOBE, OTHOCUTCA K
yucny Hambornee MUHepanu3oBaHHbIX MPUPOAHbLIX BOOOEMOB pPErnMoHa WM npeacrtaBnseT
3HAYUTENbBHbIN UHTEPEC AN SKOMOrMYECKUX N IKOXMMUYECKNX nccnenoBannin. B ycnosumsix
WHTEHCUBHOIO aHTPOMOreHHOro BO3AENCTBUA €ro 3KOSTIOrMYECKOE COCTOSHME npeTeprneBaeT
CYLLIECTBEHHbIE U3MEHEHUS, YTO TPebyeT KOMMNIIEKCHON OLEHKN YPOBHS 3arpsi3HEHNS.

Llenbto HacTosiwero uccrneaoBaHUs SBMSIETCA SKOXMMMYECKasl OLEHKa COCTOSIHUS
o3epa Macasblp Ha OCHOBE aHanM3a XMMMYeCKOro coctasa Bofbl M JOHHbIX OTNOXeEHWA. B
pamkax paboTbl pPacCMOTPEHbl OCHOBHbIE TMOPOXMMUYECKME MOKa3aTenun, BKIOYas
cogepxaHue rnaBHbiXx MoHoB (Na*, K*, Ca%*, Mg, CI7, SO,*), ypoBeHb pH, ob6Luiyto
MUHEpanu3aumio, a Takke KOHLEHTpaUnn TSXKENbIX METansos.

AHann3 nonyyYeHHbIX [OaHHbIX MNoKasan, 4YTO BbICOKAs MuHepanuM3aumsi o3epa
obycrnosneHa NpMpPoAHbIMU FrEOXUMUYECKMMN OCOBEHHOCTSIMI AMLLEPOHCKOrO NOTyoCTpoBa
[1]. OgHOBpPEMEHHO YCTAHOBMEHO MpeBbILEHNE NpeaesibHO A0MYCTUMbIX KOHLEHTpaLuMM
paga TSKEMbIX MeTansnoB, YTO CBUAETENbCTBYET O BbIPaXXEHHOM aHTPOMNOreHHOM
BOo3gencTBuM Ha BOOOEM [2]. OCHOBHBIMW WCTOYHUKAMW 3arpsA3HEeHUs  SABMSKOTCS
NPOMbILLIEHHbIE BbIOPOCHI, HEPTEXUMMYECKAS AEATENbHOCTL PErMoHa U HEOYULLEHHbIE
OblTOBbIE CTOYHbIE BOAbI [3].

CornacHo nuTepaTypHbiM AaHHbIM, TeppuTopusi ANWEPOHCKOro MoyoCcTpoBa
XapaKTepu3yeTCsl BbICOKMM YPOBHEM TEXHOrEHHOW Harpysku, YTO OKasbliBaeT CyLLECTBEHHOE
BfIUSSHNE Ha COCTOSIHME MNOBEPXHOCTHbIX BO4 WM noysB [4]. B yacTHocTW, HakonneHwue
3arpsA3HALLMX BELLECTB B BOOHbIX 3KOCUCTEMAX NPUBOANT K YXYALIEHUIO KadecTBa BOAbl U
HeraTUBHO BIMSIET HA rMAPOOBMOTY.

Takum obpasom, pesynbTaTbl UCCNeAoBaHWA  noaTBepXaalT  HeobxoaMmocTb
PEerynsipHoro 3KonorM4eckoro MOHUTOPUHra o3epa Macasbip 1 pa3paboTkM Mep MO CHUXKEHUIO
YPOBHS  3arpsisHeHusi.  [onyyeHHble  [aHHble cornacyloTcs C  MeXAyHapoAHbIMU
peKoMeHZaUMAMM NO OLEHKE Ka4ecTBa BOAHbIX PECYPCOB M OXpaHEe OKpYyxatoLuen cpeabl [5].
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ECOCHEMICAL STUDY AND ASSESSMENT OF THE POLLUTION LEVEL OF MASAZIR LAKE
(ABSHERON PENINSULA)
Zarifa Talyb qgizi Veliyeva
z veliyeva@mail.ru
Suada Galib qizi Akhundzade
suadagadirlio4@gmail.com
Baku State University
Situated on the Absheron Peninsula, Masazir Lake ranks among the region's most
mineralized water bodies. Its ecological condition has been markedly affected by growing
anthropogenic pressure. The present study offers an eco-chemical assessment of the lake
based on analyses of water and sediment composition. According to the data obtained, the
lake exhibits high mineralization alongside elevated concentrations of heavy metals — a
pattern that points directly to anthropogenic influence. These results highlight the importance of
ongoing environmental monitoring and the implementation of measures aimed at reducing
pollution levels.
Keywords: Masazir Lake, eco-chemistry, pollution, heavy metals, salinity,

environmental assessment

YNYYLWEHUE OXPAHbI TPYOA U TEXHUKU BE3OMNACHOCTU HA OCHOBE
COBPEMEHHbIX LU®POBbLIX TEXHONOIUN
OTtab6ek AnuwepoBuy CanumosB
3néaga MyxTtap Kbisun CanumoBa
09g1990s@gmail.com
TalKeHTCKUA MHCTUTYT TEKCTUITbHOW U NErKOM NPOMBbILLUIIEHHOCTHU

B aton ctatbe CnoOXHOCTb NPOU3BOACTBEHHbLIX MPOLIECCOB, YBENUYEHUE KONMMYECTBaA
ob6opyaoBaHus 1 OWNBKK, CBA3AHHbIE C YENOBEYECKMM (DaKTOPOM, NPEACTaBMAAT CEPbE3HYIO
Yyrpo3sy And XXWU3HU 1 340pOoBbsA PabOTHUKOB.

CerogHa obecrneyeHne oxpaHbl Tpyda U TEXHUKM 6e30MacHOCTM B MPOMBbILLUNIEHHON,
CTPOUTENbHON, TEKCTUITbHOM W NErkoM MNPOMbILLNEHHOCTN SABMSETCA OOHOW U3 BaXKHEMLIMX
cTpaternyeckmx 3agad. CnoxHoCcTb NPOM3BOLACTBEHHbBIX MPOLIECCOB, YBENUYEHNE KONMYecTBa
obopyaoBaHus 1 OWNBKK, CBA3AHHbIE C YenoBeYyeckMm (bakTopoM, NPeacTaBnalT CEPbe3HYIo
Yyrpo3y Ans KU3HM M 300poBbsi paboTHUMKOB. B TO Bpemsi Kak TpaguuMOHHbIE noaxodbl K
©e30MacHOCTM YacTO OCHOBaHbl Ha pearnpoBaHUN Ha MHUWOEHTbI, COBPEMEHHbIE LG POBbLIE
TEXHONOrMM NO3BOSISKOT OCYLLECTBNATL PaHHEE BbISIBNEHNE U NpeoTBpaLleHNE PUCKOB.

CnoXHOCTb COBPEMEHHbIX MPOU3BOACTBEHHbLIX MPOLECCOB, YBENMYEHWE KOnuMyecTsa
obopyaooBaHudA, a Takke OLWMOKKM, CBA3aHHble C YenoBeyecknm akTopoM, NpeacTaBnsatoT
cobon ofHY U3 OCHOBHbIX Yrpo3 ANS XMU3HU U 300p0oBbs paboTHUKOB. PasBuTne TEXHOMOIMN,
aBTOMaTM3aunsa U BHEAPEHUE CHOXHbIX TEXHUYECKMX CUCTEM, C OAHOM CTOPOHbI, MOBLILIAOT
3P(PeKTMBHOCTb MPOU3BOACTBA, HO C [APYro — YCMOXHAT KOHTPOMb W YynpasneHue
npoueccamu. B Takux ycnoBusix faxe He3HauuTeNbHbli cOOM UMM HEeUCcnpaBHOCTb MOryT
NPUBECTU K CEPLE3HBIM aBapusiM N HECHACTHbLIM CIly4asiM.

YBenuyeHve KonumyectBa MalUMH W MEXaHW3MOB Ha npeanpuatnax Tpebyer
MOCTOSIHHOTO TEXHUYECKOro obcnyxumBaHuA u KoHTpons. W3-3a wmsHoca obopynoBaHus,
HapylweHns npaBun 3KChfyaTtauMm WM HEeCBOEBPEMEHHONO pPEMOHTa BO3pacTaeT pPUCK
BO3HMKHOBEHUSI ONacHbIX cutyaumin. OcCobeHHO 3TO akTyanbHO ANfs Takux OTpacrewn, Kak
XMMUYECKas NPOMbILLIIEHHOCTb, 3HEPreTuKa U CTPOUTENBLCTBO.

OaHUM M3 KIoYeBbIX (PAKTOPOB pUCKa SBMSIETCS YerioBeYecKun dakTop. YCTanocTb,
CTpecc, HegocTaToyHas KkBanudukaums, HEBHUMATENbHOCTb UK NpeHebpexeHne npasunamm
©e30nacHOCTM 4acTo CTaHOBATCA MPUYMHOM HECYACTHbIX CrydaeB Ha MPOM3BOACTBE.
CtaTuctMka nokasbiBaeT, YTO 3HauuMTesnbHasi 4YacTb aBapui NPOUCXOAMT MMEHHO MO BUHE
ownboK paboTHUKOB.
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B pesynbTtate BO3OencTBUSA 3TUX (PAKTOPOB BO3HUKAKT CEpPbE3Hble MNOCNeACTBUS:
TpaBMbl U rnbenb ntogen, SKOHOMUYECKMe YObITKM, OCTaHOBKa MPOU3BOACTBA, a Takke
akonormyeckne npobnembl, CBA3aHHblE C BbIOPOCOM BpEeAHbIX BELIECTB B OKPYXKatoLLyto
cpeay.

Ana CHWXeHWs1 YpOBHS pucka HeobXoOAMMO COBEpPLUEHCTBOBATb CUCTEMY OXpaHbl
Tpyda, MNpoBOAMTbL perynspHoe obyyeHne u noBbiWeHWe KBanvdukaumm paboTHUKOB,
BHEAPSATb COBPEMEHHbIE CUCTEMbl 6€30MacHOCTM M aBTOMATMYECKOrO KOHTPOSMis, a Takke
obecne4yrBaTb CBOEBPEMEHHOE TEXHUYECKoe obCrnyxnBaHue obopynoBaHuS.

Takum  ob6pasom, obecneyeHne 6HesonacHOCTM Ha nNpousBoAcTBe  Tpebyet
KOMMMEKCHOro noaxoAa, BKMAYALWEro Kak TEXHUYECKMe, Tak U OpraHu3auuoHHble Mepsbl, a
Takxke popmmpoBaHue KynbTypbl 6e3onacHoro Tpyaa cpeam paboTHUKOB.

B nocnegHue rogbl MHTepHeT Bewen (1oT), nckycctBeHHbl nHTennekT (Al), 6onblime
AaHHble, BUpTyanbHas M gornoriHeHHasa peanbHocTb (VR/AR), poboToTexHuka M HoCUMble
TEXHOMOrMM MNOMNyYnnn LUMPOKOE pacnpoCTpaHEHME B KayeCTBe MHHOBALMOHHbLIX pelleHui B
obrnactn oxpaHbl Tpyda. B gaHHom ctaTbe ocBewaetcs ponb U MNpakTU4eckoe 3HaveHue
COBPEMEHHbIX TEXHOSOMMI B NOBbILLIEHNM TEXHUYECKON 6E30MacHOCTMW.

Pornb 10T 1 HOCMMBIX TEXHOMOMMIN B OXpaHe Tpyaa

TexHonornn loT NO3BOMSAIOT OCYLWECTBNATbL MOHUTOPUHI 6e3onacHocTM Ha pabodem
MECTe B pexume peanbHoro BpeMeHn. C noMOLLbI «YMHOWY» oaexabl, OpacneToB u LLIEMOB
MOCTOSIHHO  OTCMEXWBAKOTCA YacToTa CepAeydHbiXx COKpalleHun, Temnepatypa Tena,
ABuratenbHasi akTMBHOCTb UM MoKa3aTenu Okpyxawwen cpedbl paboTHukos. [lpu
OBHapy>XeHUN OTKIMOHEHMIN OT HOPM CMCTEMa aBTOMaTUYEeCKM BblAaeT npegynpexaeHve. 970
3HAYNTENBbHO CHMKAET BEPOATHOCTb TPABM U HECHACTHbIX CITy4YaeB.

OcoBeHHO B  TsKEnom  MPOMbILWMEHHOCTN, CTPOUTENbCTBE WU XUMWUYECKOM
MPOMBILLITEHHOCTU HOCUMbIE TEXHONOTMU O4YeHb J3PGEKTMBHBI ANA OOHapyXeHus u
npeaynpexaeHns paboTHMKOB Npu BXo4e B ONacHbl€ 30HbI.

lMporHo3npoBaHne pnckoB Ha OCHOBE MCKYCCTBEHHOIO MHTENNEeKTa U 60NbLUMX AaHHbIX

TexHONnormm WCKYCCTBEHHOrO  WMHTEeNnekta W OonblUMX  OaHHbIX  MO3BONSAOT
NMporHo3upoBaTb OMacHble cuUTyauum nyTem aHanmsa 6onblmnx o6bLEMOB CTaTUCTUKK
©Ge3onacHOCTN U faHHbIX AaTyMkoB. Ha ocHOBe aHanu3a npeablgylmx TpaBM, HeCcHacCTHbIX
crny4yaeB 1 0TKa3oB anroputMmbl MW NporHo3npyoT BO3MOXHbIE PUCKK B ByayLLEM.

Hanpumep, Gnarogaps NMPOrHO3npyeMoMy  TEXHUYECKOMY obcnyxmBaHuo
HeucrnpaeBHOCTM 06opyaoBaHNA 0BHapPYXMBAKOTCA 4O TOro, Kak OHWM nepepacTyT B aBapun. JT0
He TOnbko noBbiwaeT 6e3onacHOCTb paboOTHMKOB, HO W NpedoTBpallaeT NpocTou
npoun3soacTea n obecnevmBaeT 3KOHOMUYECKY 3PFEKTUBHOCTD.

O6y4eHne TexHuKe GesonacHoOCTU ¢ nomoLlbo TexHornormn VR n AR

TexHonormn BUPTyanbHOW W  OOMOMHEHHOW pearibHOCTU CTaHOBATCA  BaXXHbIM
WHCTPYMEHTOM WHTEPaKTUBHOro oby4eHns paboTHUKOB TexHuke BeszonacHocTn. C NoOMOLLbLO
VR paboTHukM GesonacHo nepexuBalroT OnacHble cuTyauun B BupTyanbHOM cpege, a AR
obecne4ynBaeT 6e3onacHyto paboTy Ha peanbHOM pabovyem MecTe C NMOMOLLbI0 BU3yarbHbIX
NHCTPYKLNA.

OTN TEXHOMNOMMM YIydLaoT NPakTUYeCKMe HaBblkM PABOTHUKOB U CHUKAKOT KONMYECTBO
owmnboK B peanbHbIX ycnoBusx Tpyda. ObyyeHune ¢ wucnonb3osBaHnem VR/AR ocobeHHO
apekTMBHO Npu paboTe Ha BbICOTE, paboTe C XMMUYECKMMM BeLlecTBaMn U NOLTOTOBKE K
4Ypes3Bbl4aNHbIM CUTYaLMUSIM.

PoboToTexHrka n aBTOMaTU3MpPOBaHHbIE CUCTEMbI aHanM3a pUckos

Po60Tbl 1 aBTOMaTM3MPOBaHHbIE CUCTEMbI BbINOMHAKT MOHUTOPUHT B 30HaX, ONACHbIX
Ansa yenoseka. TemnepaTtypa, KOHLEHTpaumsa rasos, Bubpaunsa un gpyrme onacHble akTopbl
MOCTOSAHHO  KOHTPONIMPYKTCSA C MOMOLLbIO AaTYMKOB, [JAPOHOB W UHTENNEKTyanbHbIX
anroputmoB.  [lpy  OoBHapyXeHMM  OnMacHOCTM  CUCTEMA  aBTOMATMYECKM  BblaaeT
npeaynpexaeHne nnn octaHaBnmMBaeT NPON3BOACTBO.
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Takon noaxon CHWKaeT 4venoBeyvyecknn paktop W genaeTt 3awuty Tpyaa 6onee
HaZeXXHOMW.

Lndposble pelueHns ana obecnevyeHnst SKonormn4eckom n XMMmmyeckom 6e3onacHoCcTu

B coBpemeHHOM Npon3BOACTBE 3Konornyeckas 6€3o0nacHOCTb Takke ABNAETCA BaKHOM
4YacTblo 3awmnTbl Tpyaa. VHTennekTyanbHble CUCTEMbI BEHTUNALUKN, (OUNbTPaLUN N ra3oBble
AATYMKM MOTYT 3alMTUTb PabOTHMKOB OT BPEOHbIX XMMWUYECKUX BELLECTB M 3arps3HeHus.
OKOMOrMYeckn YUCTble TEXHOMOTMM W LMAPOBbIE CUCTEMbI MOHUTOPMHra obecneymsaroT
YyCTOMYMBOE MPOU3BOACTBO M 3aluLLAT 340p0OBbe PabOTHUKOB.

3akntoyeHne

B 3aknto4veHne, COBpPEMEHHbIE UMMPPOBLIE TEXHOMOMMU BbLIBOAAT OXpaHy Tpyda WU
TEXHUKY 6e30nacHOCTU Ha HOBLIN YpOBEHb. WHTEpPHET BeELLEWN, UCKYCCTBEHHbIN WMHTENMEKT,
6onbwue gaHHble, VR/AR, poboTOTEXHMKA N HOCUMbIE TEXHOMOIMM MOTYT MOMOYb BbISIBNATH
onacHoCTU Ha paboyem MecTe 3apaHee, 3awmwaTtb pabOTHMKOB B peXuMme peanbHOro
BPEMEHU U CHWXKAaTb TpaBMaTU3M.

LLnpokoe BHegpeHMEe 3TUX TEXHOMOMMN Ha NPOMbILSIEHHbLIX NPEeaNPUATUAX HE TOSbKO
3aLNTUT XU3Hb N 300POBbE PABOTHWMKOB, HO M MOBLICUT 3(PPEKTUBHOCTL NMPON3BOACTBA U
BHeCeT BKnag B ycTonyuMBoe passuTtue. [MoaTomy ynydweHue OxpaHbl Tpygaa U TEeXHUKU
6e30nacHOCTN Ha OCHOBE COBPEMEHHbIX TEXHOMOrMN ABMSeTCs OAHON U3 BaXXHEeWLWuX 3agad
COBPEMEHHOCTW.
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1. MapgoHoB B.M., AmuHoB X.X., CannmoB O.A. «WccnepoBaHne ABWMXEHUA BO3QYLLHO-
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IMPROVING OCCUPATIONAL SAFETY AND LABOR PROTECTION
THROUGH MODERN DIGITAL TECHNOLOGIES
Otabek Alisherovich Salimov
Ziyoda Mukhtar gizi Salimova
0091990s@gmail.com
Tashkent Institute of Textile and Light Industry

Modern digital technologies play a crucial role in improving occupational safety and
labor protection in industrial enterprises. The integration of the Internet of Things (loT), artificial
intelligence (Al), big data, virtual and augmented reality (VR/AR), robotics, and wearable
technologies enables real-time monitoring, early risk detection, and effective prevention of
workplace accidents. These technologies significantly reduce the influence of the human
factor, improve the reliability of safety systems, and enhance the practical skills of employees
through interactive training methods.

Furthermore, the implementation of intelligent monitoring systems and automated
safety solutions contributes not only to the protection of workers’ lives and health but also to
increased production efficiency, reduced downtime, and sustainable industrial development.
Therefore, the widespread adoption of innovative digital technologies in occupational safety
management is one of the most important priorities of modern industry.

Keywords: occupational safety, labor protection, industrial safety, Internet of Things
(IoT), artificial intelligence (Al), big data, wearable technologies, VR/AR technologies, robotics,
workplace safety, risk prediction, automation, digital technologies, industrial accidents,
environmental safety, smart monitoring systems, sustainable development, human factor,

safety management systems
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NEFTL® GIRKLONMiS TORPAQLARIN BIOKOMPOSTLASMA
USULU iL® TOMiZzLONMaSI
Nurlan Elsad oglu Suvarov
suvarovnurlan58@gmail.ru
Vilayat Farhad oglu Hasanov
vilayathasanov59@gmail.com
Yegana Abuzar qizi Memmadova
yeganamammadoval960@gmail.com
Azarbaycan Texnologiya Universiteti

Neftle cirklonmis torpaglarin temizlenmasinin bir ¢ox Usulu var, lakin konkret bir
Usulun tetbig olunmamasina sabab erazinin fiziki-cografi xtisusiyyatlarinin forgli olmasi
ilo baglidir. Umumi rekultivasiyanin 27 ndvii var va biz bu magaladas bioloji tamizlenma
Usulunun tarkibinda olan bioloji kompostlagsma Usulu ile tanis olacagiq [1]

ilk 6nce biokompostlasma ne olduguna baxaq. Biokompostlagdirma (ve ya sadacs
kompostlasdirma) Uzvi tullantilarin (metbax qaliglari, bitki hisselari, kend tesarrifati
tullantilar ve s.) mikroorganizmlerin kdmayi ile parcalanaraq zangin bir gubraye ¢evrilmasi
prosesidir.

Bu, tebiatde bas veran tabii ¢clirima prosesinin insan nazarsti altinda suratlendirilmis
formasidir. Naticeda alinan mahsul "kompost" adlanir ve torpadin munbitliyini artirmagq
Ucun istifada olunur.

Bu prosesde osas rolu bakteriyalar, gobalekler, aktinomisetlor ve bazan da
soxulcanlar oynayir. Prosesin effektiv olmasi Ug¢in dord esas komponentin balansi
vacibdir:

1. Karbon (Qsahvayi materiallar): Enerji manbayidir. Masalen: quru yarpaglar, saman,
budag hissalari, karton.
2. Azot (Yasil materiallar): Mikroorganizmlarin bdyimasi va g¢oxalmasi Uglun lazimdir.
Masalan: meyva-taeravaz qgaliglari, tezs ot, gahva qaliglari.
3. Oksigen: Aerob (oksigenli miuhitde yasayan) bakteriyalarin faaliyysati dgcin mutlaqdir.
Bunun Gguin kompost mutemadi garigdirilmahdir.
4. Su (Nemlik): Mikroorganizmlerin hayat feaaliyyeti Ugun lazimi namlik saviyyasi
gorunmalidir (gox sulu va ya ¢ox quru olmamalhdir).
Biokompostlagdirmanin marhalaleri asagidakilardir:
« Mezofilik marhala: Mikroorganizmlar tullantilari pargalamaga baslayir ve temperatur 40
daraca Selsiya qader qgalxir.
« Termofilik merhale: Temperatur 50-70°C-ya c¢atir. Bu marhaladsa ylksak istilik zerarli
patogenlari va alaq otlarinin toxumlarini mahv edir.
« Yetkinloasma marhalesi: Temperatur agagi dusur, kompost sabitlasir va tind rengli, torpaq
goxulu yekun gubra formalasir.

Maigat tullantilarinin texminan 30-50%-ni Uzvi galiglar tagkil edir. Kompostlagdirma
onlarin poligonlara getmasinin qarsisini alir. Kimyavi gubralerdan fergli olaraq torpagin
strukturunu yaxsilasdirir, su saxlama qabiliyyatini artirir. Tullantilar zibilliklerde oksigensiz
galib g¢uriyends metan qgazi (guclu istixana qazi) yaradir. Kompostlagdirma isa bu
emissiyani minimuma endirir. [2]

Neftlo girklonmis torpaglari ve neft slamlarini idare ediloen biokompostlagdirma

texnologiyalarinin kdmayile tamizlemak mumkuindar. Neftle girklonmis torpaglarin ve

slamlarin  idare  edilan  biokomposlasdiriimasi  mikroorganizmlarin-destroktorlarin

(biopreperatlarin) Umumi faaliyystine asaslanir. Bu saraitde geden murakkab biokimyavi

proseslerin naticesinde karbohidrogenloer karbon qazi ve suya gader parcalanirlar. idare

olunan biokompostlasdirma texnologiyasi 5%dan 30%-a qadar ¢irklanmis tullantilarin
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tomizlenmasina imkan verir. Biokompostlagdiriima prosesinde alinan texnogen
torpaglardan ise qazonlarin, yamaclarin ve digar yerlarin planh gokilde qurulmasinda
istifade etmak mumkundar.
Biokompostlasdiriima hidrolizasiya olunmus xususi rekultivasiya sahalerina aparilir.
Tabii iglim geraitinden asili olaraq texnologiya ham mdvsimi (yaz-yay-payiz), elece
da, il boyu biomodullarda (Ustu ortilmus ve ventilasiya ile qurasdiriimis masafada) aparila
biler.
Biokompostlagdirmanin kdmayi ile goérulan tamizlema texnologiyasina ardicilligla
yerina yetirilon bu cur igler daxildir:
- Cirklenmig suxuru yerlagdirmak Ugun sahanin tagkil olunmasi;
- Cirklenma daracasinin teyin olunmasi;
- Laklerin (toplarin) formalasdiriimasi;
- Biodarmanlarin alave edilmasi;
- Suxurlarin mexaniki Usulla garisdiriimasi;
- Suxurlarin turgulugunun tetqiq olunmasi;
- Biogenlarin alava edilmasi;
- Nemliyin ve temperaturun tayin olunmasi;
- Sideqgradasiya bitkilariinin akilmasi;
- Biokompostlasdirma prosesina nazarst olunmasi;
- Temizlenmis stxurlarin (torpagin) alde olunmasi.
Prosesin optimal seraitde keciriimasi neft-karbohidrogenlarinin terkibinden va
migdarindan asili olaraq onlarinin pargalanmasinin yiksak stratini temin edir (1-5 aya). [2]

ODOBIYYAT
1. Bizim yol. - 2015.- 26 avqust.- S. 9.
2. Ismayilov N.M. “Neftle Cirklonmis Torpaglarin ve Qazma slamlarinin tamizlenmasi’-
sah 86-87

CLEANING OF OIL-CONTAMINATED SOILS BY THE BIOCOMPOSTING METHOD
Nurlan Elshad oghlu Suvarov
suvarovnurlan58@gmail.ru
Vilayat Farhad oghlu Hasanov
vilayathasanov59@gmail.com
Yegana Abuzar gizi Mammadova
yeganamammadoval960@gmail.com
Azerbaijan Technological University
Oil contamination is considered one of the most serious types of environmental
pollution today. In order to prevent and reduce its negative impacts, biocomposting, which
is regarded as one of the most effective and environmentally friendly methods, has been
briefly explained.
Keywords: oil, pollution, recycling, composting, reclamation
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U3YYEHUE BO3OEUCTBUA OUYUCTKU CTOYHbLIX BO HA OKPYXAILLYIO
CPEQlY B TEKCTUNbHOW NPOMbILLUNEHHOCTM
H.T. YpmaHoB
fizuli.ekonomist@gmail.com
TawKeHTCKUMN MHCTUTYT TEKCTUITbHOWN U JIErKOW NMPOMbILLSIEHHOCTHU

B paHHOM Te3uce paccMmaTpuBalroTCsi BOMPOCHI BHeApeHus 3 eKTUBHBIX
TEXHOSIOrMA OYUCTKM CTOYHbIX BOA M 9KOSOMMYECKOro YnpaBfeHUsi CTOYHbIMW BOAAMMU
TEXHOJTIOrMYECKMX MNPOLIECCOB B TEKCTUINbHOW MNPOMbILLMEHHOCTU, COXPaHEHUA BOAOHbLIX
pPecypcoB 1 OXpaHbl OKpYXXatoLLen cpeapl.

TekcTunbHasi MNPOMBILSIEHHOCTb, HECMOTPS Ha TO, 4TOSABNSAETCS OAHUM U3
Ba)KHEMNLUMX CEKTOPOB 3KOHOMWYECKOrO pPasBUTUS, NPOM3BOAUT OFPOMHOE KONNYECTBO
BOAbI M 3arpsA3HEHHbIX CTOYHbIX BOA. [1psiMon cOpoc 3TMX NPOMBILLMEHHBIX CTOYHbLIX BOA B
NPUPoOAHbIE BOLOEMbI HapyLUaeT 3KONOrM4Yeckoe paBHOBECKE, CHMXKAET Ka4yeCTBO BOAHbLIX
pecypcoB n HaHocuT yulepb BoAHbIM akocucTteMam. [loaToMy BHeapeHne 3hdeKTUBHbIX
TEXHOSTOMMA OYUCTKM CTOYHbIX BOA M MX SKOFIOMMYECKOro YrnpaBneHUst UMeeT OrpoMHOEe
3HayeHne [Ana YCTOMYMBOrO pas3BUTUS, COXPaHEHWs BOAHbIX PECYPCOB U  OXpaHbl
OKpy>KatoLLen cpeabl.

[na TeKCTUNbHOWM NPOMbILLITIEHHOCTU XapaKTepPHO BbICOKOE NoTpebneHne Boabl:

e N8 npomsBocTBa 1 Kr TEKCTUIBHOM Npoaykumn ncrnonbadyetcs ot 50 go 250 nutpos
Boabl, npu atom 80—-90% aTon BoAbl cOpackiBaeTCH B BUAE CTOYHbIX BoA. [1]

e TEKCTWUNbHAs MPOMBbILINEHHOCTb €XErogHo Npov3BoanT 79 MUNIMapaoB KybGuyeckmx
METPOB CTOYHbIX BOA. [2]

o 0OnbLIOE KONMMYECTBO KpacuUTENen U XMMUKATOB YCMOXHSAET OYMCTKY CTOYHbIX BOA U
CHWXaeT nHaekc buopasnoxenus. [3]

OTN OaHHble MOKa3blBaKT, HACKOMbKO HEraTMBHO TEKCTUITbHAs MPOMBbILLSIEHHOCTb
BNMSIET Ha 3KoNnorndecknin 6anaxc.

XapakTeprUCTUKN CTOYHbIX BOA TEKCTUITbHOWN NMPOMbILLUIIEHHOCTHU

CTouyHble BOAbl  TEKCTUNbHOW  MPOMBILLNIEHHOCTM  codepXaT  creaywolume
3arpssHALLME BELLECTBA:

o« Kpacutenu un opraHuyeckue nurMeHTbl (HeobpaTumble, TPyAHO noggaroLmecs
OMOopasnNoXeHuto).

o Xumunueckue BeLLUeCTBaA: LLENOYMN, KNCNOTbI, MOKLLME CpeacTBa.

o Conu, B3BeLleHHble TBepAble YacTULbl, MEXaHM4YeCKue Yyactuubl u
BbICOKOTOKCUYHbIE COeANHEHUS.

Ecnn aTm ctouyHble BoAbl MonagakT B MNPUPOOHbIE BOAOEMbLI, 3TO HE TOJbKO
yXyALaeT KayecTBO BOAbl, HO N HapyLwaeT (POTOCMHTES U XKU3HEHHO BaXKHble NPOLECCHI B
BOOHbIX OpraHn3max.

JdKonoruyeckoe 3Ha4eHUe O4YMCTKM CTOUYHbIX BoA

K OCHOBHbIM 3KOMOrM4YE€CKNM MPENMYLLECTBAM OUYUCTKM CTOYHBIX BOA TEKCTUMbHBIX
npeanpusaTMii OTHOCATCS:

OO0 3awwmTa BOoAHbIX pecypcoB

OunueHHy0 BOAY MOXHO MOBTOPHO MCMOMNb30BaTb B  MPOU3BOACTBEHHLIX UMK
NPOMbILLIIEHHBIX MpoLeccax, YTo CnocobCTBYET SKOHOMUM BOOHbLIX PECYPCOB U CHWXKAET
NoTpebHOCTb B NONYyYEHUN HOBOWM OYULLIEHHOW BOAbI.

O YcTtonumBocTb 3kocuctem

HenpurnagHeble KpacuTenn n TOKCUYHbIE BELLIECTBA NOAABNSAKT POCT BOAHbLIX OPraHM3MoB
W HeratTMBHO BRMAOT Ha nuwesByro uenb. OunmcTka CTOYHbIX BoA obecneynBaeT
COXpaHeHMe eCTeCTBEHHbIX BUONOrMYEeCcKNX NPOLIECCOB.

[0 3apaBooxpaHeHue
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Ecnv Bogoembl ocTtaloTcsa 3arpsi3HEHHbIMW, 3TO NpUBEAET K YXYALEHUIO KayecTBa BOAbl
AN NUTbEBOro BOOOCHAGXEHUS U CerbCKOXO3SNCTBEHHOrO MCMONb3oBaHuUs. OuncTka
NO3BOSNT CHU3UTb 3TU PUCKU. [4]
[0 NepepaboTka 0TXOA0B U COXpaHeHUe pecypcoB
Ounctka cTouHbIX BOA obecneynmBaeT YCTOMYMBOCTb MPOMBILMEHHOCTN W co3gaeT
cuctemy nepepaboTkm OTXOLOB.
TexHONMornm o4YNCTKN CTOYHBLIX BOA
OCHOBHblE TEXHOMOrMW, UCMOSib3yeMble B OYMUCTKE CTOYHbIX BOJ TEKCTUIbHOW
NMPOMBILLIIEHHOCTH:
1. Pusnyeckas oumcTka — B3BelUMBaHue, punbTpauuns, ocaxaeHue.
2. XuMunyeckasa obpaboTtka — koarynauus, pnokynauua, perynuposarHve pH.

3. Buonorunyeckas obpaboTtka - pasnoXxeHune OpraHnyeckmx BELLIECTB
MUKPOOPraHn3Mmamu.
4. UHTerpupoBaHHble MeToAbl — KOMMJIEKCHbIE CUCTEMbI, coyeTawwme u3anko-
XMMu4eckmne n brnonornyeckme npoueccsl.
CoBpeMEHHbIE  TEXHOMOMMM — B YACTHOCTW, [AUHAMWYECKMe MeMOpaHHble,
9NEKTPOXUMMYECKME W (POTOKATaANMTMYECKME MeToabl — MO3BONSAT  MOBbLICUTb

3P PEKTUBHOCTb OYMUCTKM CTOYHbIX BOA.

CraTtuctuyeckue gaHHble

MokasarTenu [aHHble
O6bem CTOYHbIX BOA, 0Opa3yroLmnxcs B TEKCTUNBHOM ~79 munnunapa
NPOMbILLITIEHHOCTU NO BCEMY MUPY. m3/roq
Bknag CTOYHbIX BO4 TEKCTUSTbHOW NPOMBILLAIEHHOCTU B 17-20 %
rnobasnbHOe NPOMbILLIIEHHOE 3arpA3HEHNEe
Pacxon Boabl (Ha 1 TOHHY npoayKunn) 100-200 m?
IMpOUEHT CTOYHbIX BOA (TEKCTUITLHOIO NPOM3BOACTBA) 80-90 %

OTn cTaTtuCcTMyeckme pAaHHble HarnsgHo AEMOHCTPUPYHT AaBrneHue, KoTopoe
TEKCTUNbHAA MNPOMBILUNIEHHOCTL OKa3blBaeT Ha BOAHbIE pPEeCypcbl, M Npobnemsl,
CBSI3aHHbIE CO CTOYHLIMW BOAAMMW.

BbiBOAbI U peKoOMeHAauuMu:

e TEKCTUNbHAsE NPOMbILWMEHHOCTb MNOTPEONAeT 3HayuMTenbHble BOAHbLIE PECYpPCbl, YTO
nNpuBOANT K 06pa3oBaHuto 60MbLINX 06BHEMOB CTOYHbIX BOA.

o COhpoc CTOYHbIX BOA 6e3 Hagnexalwleh O4YMCTKU 3arpsi3HSeT OKpyXaloLlyl cpeay,
yXyALaeT COCTOsIHME BOOOEMOB U HEFATUBHO BIUSIET HA 3KOCUCTEMHbIE YCIYTU.

« BHeapeHne TeXHOMormm O4MCTKN CTOYHBIX BOA CNOCOOCTBYET nepepaboTke BOAbI,
COXpaHeHWIo pPecypcoB U 3Konornyeckon 6esonacHoCTu.

o[INA yCTOMYMBOrO pasBuUTMSE HEOOXOOMMO YKPENUTb MEXaHW3Mbl 3KOSIOrMYecKoro
MEHe)KMEeHTa, BKNOYasi NpaBOBOE perynupoBaHue, WUCNOSMb30BaHWE WHHOBALMOHHbIX
TEXHOMOrMi 1 NepeaoBbIX METOAOB B OTPACHW.

JINTEPATYPbI
1. (2025) Textiles and wastewater: water use and effluent discharge data.

2. (2025) Fashion industry wastewater pollution statistics.
3. Tang, et al. (2022) Eco-impact of textile wastewater.
4. Sustainability roles in wastewater management.
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STUDY OF THE IMPACT OF WASTEWATER TREATMENT ON THE ENVIRONMENT IN THE
TEXTILE INDUSTRY
N.T.Urmanov
fizuli.ekonomist@gmail.com
Tashkent Institute of Textile and Light Industry

The textile industry is one of the largest consumers of water resources and a
significant source of industrial wastewater pollution. The discharge of untreated textile
wastewater into natural water bodies leads to serious environmental problems, including
deterioration of water quality, disruption of aquatic ecosystems, and reduction of
biodiversity. The presence of dyes, toxic chemicals, salts, and suspended particles makes
wastewater treatment a complex but essential task.

The implementation of effective wastewater treatment technologies and
environmentally responsible management systems is crucial for reducing the negative
environmental impact of textile production. Advanced purification methods can contribute
to water conservation, improve ecological sustainability, and protect public health and
aquatic life. Therefore, the development and application of sustainable wastewater
treatment strategies should be considered a priority for the modern textile industry.

Keywords: textile industry, wastewater treatment, environmental protection, water
pollution, water resources, textile wastewater, dyes, toxic chemicals, aquatic ecosystems,
sustainable development, industrial wastewater, water conservation, ecological balance,
environmental management, water quality, wastewater purification
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TURS YAGISLARIN YARANMA MEXANIZMi VO EKOSISTEMLOR® TOSIRI
Aydan Namiq 9bilova
aydanabiloffa@gmail.com
Immi Mahir qiz1 Dliyeva
Azarbaycan Texnologiya Universiteti

Turs yagislar muasir dévrin an mihim ekoloji problemlarindan biri hesab olunur va
atmosfer ¢irklanmasinin naticasi kimi formalasir [1]. Senayelesma prosesinin slratlanmasi,
fosil yanacaglarin genis miqyasda istifadasi ve naqliyyat sektorunun artan emissiyalari
atmosferin kimyavi tarkibinda ciddi deayisiklikloare sabab olmusdur. Naticeds kukurd ve azot
oksidlari kimi zarerli gazlar atmosferde toplanaraq kimyevi reaksiyalara girir va turs
xarakterli yagintilarin yaranmasina gatirib ¢ixarir [3.] Bu hadisa tekce atmosferi deyil, ham
da su, torpag ve canli organizmlardan ibarat butun ekosistemlari shate eden kompleks
ekoloji pozulmalara sabab olur.

Turs yagislarin yaranma prosesi asasan antropogen mansali qazlarin atmosfera
buraxiimasi ile baglayir [2]. ©n mUhum c¢irklandiriciler istilik elektrik stansiyalarinda kémur
ve neft mahsullarinin yanmasi naticesinde yaranan kukurd dioksidi (SO,) va avtomobil
muharriklerindan, senaye muassisalerinden ayrilan azot oksidleridir (NO ve NO,). Bu
gazlar atmosfero daxil oldugdan sonra kulek vasitasile genis arazilero yayilir ve
atmosferde muxtalif oksidlagma reaksiyalarina maruz galir.

Atmosferds SO, gazi oksigen va su buxari ile reaksiyaya girerek avvalce kukurd
trioksid (SO3) amale gatirir, daha sonra ise su ile birleserak sulfat turgsusuna (H,SO,)
cevrilir. Eyni zamanda azot oksidleri su buxari ve oksigenla reaksiyaya girarek nitrat
tursusu (HNO3) amala gatirir. Bu kimyavi g¢evrilmalaer naticasinda yaranan tursular bulud
damcilarinda hall olur va yaginti seklinda Yer sathina dusur. Belalikle, yagis, qar ve duman
normaldan daha asagi pH gostericisine malik olur. Temiz atmosferds yagis suyunun pH
gOstericisi taxminan 5.6 oldudu halda, turs yagislarda bu gosterici daha da asagi dusur ve
ciddi kimyavi balanssizliq yaranir.
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Turs yagiglar su hovzalerine dusdikda onlarin kimyavi tarkibini dayigdirir va pH
soviyyasinin azalmasina sabab olur. Bu proses xususile goller, ¢caylar ve bataqliglar kimi
hassas ekosistemlor Ugln tehllkalidir. Suyun tursulagsmasi naticasinds baliglarin goxalma
gabiliyyati zsiflayir, yumurtalarin inkisafi lengiyir ve bazi ndvler tamamile mahv ola biler.
Bundan slava, planktonlarin populyasiyasi azalir ki, bu da gida zancirinin asas halgasinin
pozulmasina gatirib ¢ixarir. Turs muhitde aliminium kimi metallerin suda daha ¢ox hall
olmasi ise su organ Turs yagislarin torpaga tesiri de oldugca genis ve uzunmuddatlidir.
Turs yagintilar torpagin kimyaevi tarkibini deyisdirerak onun tursulugunu artirir ve naticade
torpagda olan vacib gida elementlarinin yuyulmasina sabab olur. Kalsium, magnezium ve
kalium kimi elementlarin azalmasi bitkilarin normal inkisafini pozur ve mahsuldarligin asagi
dismasina gaetirib ¢ixarir. Eyni zamanda torpaqda yasayan mikroorganizmlarin faaliyyati
zaiflayir ki, bu da Uzvi maddalerin pargalanmasi ve humus amalagalma prosesini langidir.
Uzunmuddatli tasir naticasinde torpagin muinbitliyi azalir ve kand taserrifati Gglin yararsiz
hala disa bilar.izmleri Ggln alave toksik tesir yaradir.

Turs yagislar bitkilera ham birbasa, ham de dolayi yollarla zarer verir. Birbasa tasir
zamani turs damcilar yarpaq ssathine dusearek epidermis qatini zadsleyir va xlorofilin
parcalanmasina sabab olur [4]. Bu ise fotosintez prosesinin zaiflemasina gatirib cixarir.
Naticeda bitkilarin bdylma surati azalir, yarpaq tokulmasi artir va Umumi mahsuldarliq
asagl dusur. Dolayi tesir ise torpagin kimyavi terkibinin dayismasi vasitasilo bas verir.
[5]Qida maddalarinin azalmasi bitkilerin kok sistemi vasitasila kifayat geder mineral gabul
etmasina mane olur. Mesa ekosistemlarinda bu proses agdaclarin zaiflemasinas, xastsliklera
garsl mugavimatin azalmasina ve genis sahalaerde mesa deqradasiyasina sabab olur.

Turs yagislar birbasa insan organizmina tasir etmasa de, onlarin yaratdi§i ekoloji

dayisikliklar dolayi yolla saglamliga maenfi tasir gostarir. Cirklanmis su va torpaq vasitasile
gida zancirina daxil olan toksik maddaler insan organizmina kega bilar [6]. Bundan slavs,
turs yagQislar tarixi abidelare, binalara ve senaye infrastrukturlarina ciddi ziyan wvurur.
Xususile shangdasi ve marmar kimi karbonatli materiallardan tikilmis memarliqg nimunalari
kimyavi asinmaya meruz qgalir. Metallik konstruksiyalarda ise korroziya prosesi suratlanir
vo bu, igtisadi itkilare sabab olur.

Natice olaraq, turs yagislar atmosferde bas veran kimyavi proseslarin naticasi
olmagla yanasi, insan fealiyyati il birbasa slagali olan global ekoloji problemdir. Onlarin
yaranma sababi esasen sanaye ve naqAliyyat sektorundan ayrilan SO, va NOx
emissiyalaridir. Bu yagislar su, torpaq ve bitki ekosistemlarine ciddi zerer vuraraqg tebii
tarazhid1 pozur ve uzunmuddstli ekoloji problemler yaradir. Problemin halli Ugun
emissiyalarin azaldilmasi, temiz enerji manbalaerindan istifade ve ekoloji nazarst
sistemlarinin guclendiriimasi vacibdir. Belslikla, turs yagislarin tasirinin  minimuma
endiriimasi ekosistemlarin qorunmasi ve davamli inkisaf baximindan mdhim shamiyyeat
dasiyir.

ODOBIYYAT
1. Seinfeld, J. H., Pandis, S. N.
2. Atmospheric Chemistry and Physics: From Air Pollution to Climate Change.
3. Wiley-Interscience, 2016.

4. Brimblecombe, P.
5. Air Composition and Chemistry.
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MECHANISM OF ACID RAIN FORMATION AND ITS IMPACT ON ECOSYSTEMS
immi Mahir Aliyeva
immi.aliyeva@mail.ru
Aydan Abilova
aydanabiloffa@gmail.com
Azerbaijan Technological University

Acid rain is formed as a result of chemical reactions involving sulfur dioxide (SO,)
and nitrogen oxides (NOx) released into the atmosphere by industrial facilities, power
plants, and vehicles. These gases react with water vapor and oxygen in the atmosphere,
forming sulfuric and nitric acids, which reduce the pH level of precipitation.

Acid rain has a serious negative impact on ecosystems. The decrease in pH in
water bodies leads to the destruction of fish and other aquatic organisms, while soil
acidification results in the loss of nutrients and a decline in agricultural productivity. At the
same time, plant leaves and root systems are damaged, causing weakening and
degradation in forest ecosystems. In addition, acid rain also damages historical
monuments and buildings through corrosion and erosion.

Keywords: Acid rain,Acid deposition, Atmospheric pollution, Sulfur dioxide (SO,)
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U3YYEHMUE OMNbITA 3APYBEXHbIX CTPAH NO NOAAEPXKE «3ENEHOWU
QHEPIETUKU»
M.H.YmapoBa
X.K.xanunoB
fizuli.ekonomist@gmail.com
TalwKeHTCKMN MHCTUTYT TEKCTUITBHOWN U NErKOW NPOMbILLUIIEHHOCTU

AHHOTauus. B ctaTbe paccmaTpuBaeTcsi 3apyOeXHbl OMblT pPasBUTUSA «3ENEHOMN
9HepreTMkM» B KOHTEKCTe rnobanbHOro 3HepreTMyeckoro nepexopa. AHanMampyTca
cTpaTternm Begywmx CcTpaH Mumpa no BHeApPeHU0 BO30OHOBNSEMbIX UCTOYHUKOB 3HEpPruu
(BU3), Bkntoyas conHeYHyk, BETPOBYH, MMApPO- M BOAOPOAHYK 3HepreTuky. Ocoboe
BHUMaHWe yaenseTca HopMaTUBHO-MPaBOBbIM MexaHM3MaM, UHBECTULIMOHHBIM MOAENAM
N rocygapCTBEHHbIM MporpaMmam CTUMYNMPOBaHUSA «3enéHoro» cektopa. Ha ocHose
CPaBHUTENBLHOIO aHanu3a BbISIBNIEHbl KMAOYEBble (PakTopbl YCNELWHOro pasBuTuUs
YCTOMYMBOW SHEPreTUKH.

KnioyeBble crioBa: 3enéHas 3HepreTuka, BO30OHOBISEMble WCTOYHUKU 3HEpPruu,
aHepreTUyeckun nepexod, AekapboHuM3auus, rocyaapCTBEHHas MOMvTUKa, YCTOMYMBOE
passuTue.

Pa3Butne «3enéHon aHepreTukn» HBNAeTCA OOHWM U3 KIHYEBbIX HarnpaBneHun
MWPOBOM 3HEPreTMYeckon TpaHcopmaumn. YcuneHve KinMaTuyecknx U3MeHeHUN,
UCTOLLEHNE TPaOULMOHHbIX 3HEPreTUYEeCKUX PecypcoB M HeobXo4MMOCTb COKpalleHMWs
BbIGPOCOB MapHUKOBbLIX rA30B CTUMYIMPYIOT Nepexon K HU3KOYrnepoaHon 3KoHOMUKe. B
3TUX YCMOBUAX CTPaHbl aKkTUBHO BHEAPSOT BO30OHOBNSEMble UCTOYHUKN 3Heprum (BUJ)
KaK OCHOBY YCTOMYMBOrO Pa3BuUTUSI.

1. OnbIT EBpoOnerickoro coto3a. EBponenckmin coros siBnseTcs ogHUM 13 MUPOBBIX NMNOEPOB
B obnacTtu pa3BuTUNA «3enéHom aHepreTukn». B pamkax nporpammbl European Green Deal
ctpanbl EC noctaBunu uens AOCTUXEHUS yrrepoaHon HenTpansHocTu kK 2050 roay.
KntoyeBble Mepbl BKNOYAOT:

* cybcmanpoBaHme npoektos BU3;

* cYcTemMa TOproenun kBotamum Ha Bblbpocsl CO, (EU ETS);

* pa3BuTHE Oo(pLLIopHOM BeTpoaHepreTukun (lepmanng, aHvsa, Huaoepnangbl);
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* HTerpauus «3enéHomn» 3HepreTukM B eJUHYI0 aHepreTuyeckyto cetb EC.

2. OnbIT Kutasa. Kutan 3aHnmaeT nugupyowme nosuumm rno ycTaHOBMEHHOW MOLLHOCTU
COSTHEYHOW W BETPOBOW SHepreTukn. [ocyaapCTBeHHass MONUTUMKa HarnpasfieHa Ha
MacLTabHble nHeecTnumMm B BUD 1 CHW»xeHne yrnepoaHon MHTEHCUBHOCTM 9KOHOMUKM.
OCHOBHbIe HarnpaBreHus:

* CTPOUTENBCTBO KPYMNHENLLUNX B MUPE COSNTHEYHbIX 3MEKTPOCTaHUMN;

* pa3BuTME NponsBoacTea obopyaosaHus ans BUDS;

* roCyaapCTBEHHbIE CyGCMaNN N NbrOTHOE KPeaNTOBAHME;

* peanua3aumsa nporpaMmmbl «4BOWMHOrO yrrepogHoro KoHTpons» (carbon peak & carbon

neutrality).

3. OnbiT CLWWA. CLUA akTMBHO pa3sBMBalOT PbIHOK «3ESIEHOM SHEPreTUKM» Yepes YacTHble
WHBECTULMN W T[OCYQapCTBEHHbIE CTUMYMbl. 3HAYUTENbHYKD poSib UrpaeT 3akoH O
cHxeHun nHdnauum (Inflation Reduction Act).

OCHOBHbIE UHCTPYMEHTHBI:

* HarnoroBsble NbroTbl AnNs kKomnaHum BUN3;

* pa3BuUTNE BETPOBOW 3HepreTukn (ocobeHHo B Texace n KanngopHun);

* nogaepkka BOOOPOLHbIX TEXHOSOIMN;

* CTUMYSIMPOBaHME NHHOBALIMIN B SHEPreTuKe.

4. OnbIT cTpaH bnvxHero Boctoka. CTpaHbl pernoHa, TpaguumMoHHO 3aBUCKMMbIE OT HEPTH
W rasa, akTMBHO AMBEPCUDULMPYIOT SHEPTETUKY.
Mpumep:

* OAD peanusyloT NPOEeKTbl COMHeYHbIX anekTpocTaHumn (Mohammed bin Rashid Solar

Park);

» CaypoBckas Apasuga passmBaeT nporpammy Vision 2030 ¢ akueHToM Ha BNO n Bogopog;

* MIHBECTULMM B «3ENEHbINY BOAOPOA KaK NepCrneKkTMBHOE HanpaBreHne 3KCnopTa SHepruu.
5. KnoueBble akTopbl ycnexa pasBuTUs 3enEHOMN 3HepreTukn. Ha ocHoBe aHanuaa
3apybexHOro onbiTa MOXHO BblAENUTb cnegytowme akTopbl:

* rOCydapCTBEHHas nogaepka u crtpatermdeckoe nnaHMpoBaHue;

* pasBuTasg HopmaTMBHO-NpaBoBaga 6asa;

* MIHBECTULMOHHAs NpuBreKaTeNbHOCTb CEKTOPA;

* TEXHOMOrM4yeckne NHHOBaLUUK;

* MEXAYyHapOAHOEe COTPYAHUYECTBO;

* HTerpauusa BU3 B HaunoHanbHble 3HepreTuyeckne CUCTEMBI.

«3eneHas aHepreTuka» TpebyeT CHWKEHUS 3JHEepProeMKoCTU MNpPOM3BOLCTBA,
BHeApeHUs1 aHeprocbeperaroLwmx TEXHOMNOMM U BO30OHOBMSEMbIX MCTOYHUKOB 3HEPrm
ans obecne4veHuns YyCTONYNBOTO pas3BuTUA HauMOHanbHOM SKOHOMMUKM.
OHeprocbepexeHNe—aTo BO3MOXHOCTb 3P(EKTUBHOIO UCMNOSNb30BAHUA 3HEPreTU4eCKmX
pecypcoB 3a CYEeT MPUHATUS WMHHOBALMOHHLIX PELUEHUN, TEXHUYECKM OOOCHOBAHHBLIX,
9KOHOMUYECKM OBOCHOBAHHBIX, MNPUEMSEMbIX C 3KOSIOMMYECKOW W COLManbHOM TOYeEK
3pEHUsl, He MEHSIOLLMX NPUBbIYHBLIN 06pa3 XKUIHWN.

OaHOM 13 NPUYMH CHUKEHUSA HEPrOEMKOCTM AKOHOMUKN Pa3BUTbLIX CTPaH SBNAeTCA
a(PPEeKTUBHOE UCMOMBb30BaHME BO3MOXHOCTEN HOBOW TEXHWUKM W BbICOKMX TEXHOJSOIMMMN.
OTa BO3MOXHOCTb, B CBOK ouyepedb, OObsACHAETCA TeMm, 4YTO 3HeprocbepexeHue u
noBbllLEHNE  SHEProaddEKTUBHOCTM paccMaTpuBalOTCA B KavyecTBe OAHOro0 U3
NpUOpUTETOB B CTpaTerMm Hay4yHO-TEXHUYECKOrO pasBuTMS CTpaHbl. B GonblimHCTBE
CTpaH Mupa pacxofbl Ha Hay4YHO-UCCriefoBaTeNbCKNE U OMbITHO-KOHCTPYKTOPCKNE paboTbl
B obnactu aHepreTukm M oxpaHbl OKpyxawowen cpedbl coctasnawT 4,5 % oT obwmx
pacxodoB 3TOr0 BWAA, a pacxodbl, OTHECEHHble Ha OXpaHy OKpyXarwllen cpeasbl,
coctaBnsoT 1,7 %.
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CyLecTBYyIOT NepPCNeKTUBHbBIE CMOCODBLI NOMYYEHNA U MPUMEHEHUS SHEPTUKN, KOTOPbIE
WHTEPECHbl C TOYKM 3PEHUSI IKOHOMMYECKOW BbIrOAbl, HO MNPUTOM OHU He BpeasAT
oKpyXatowen cpene. «3eneHble», BO30OHOBNAEMbIE UNU anbTepPHATUBHbIE PecypCbl —
3TO Te [AOMNOSIHUTENbHbIE MNPUPOAHLIE WCTOYHUKN SHEPrUKM, HE 3ameHsiowme cobon
TpaguUMOHHbIE (K MNOCNegHMM OTHOCATCS Yrofb, HedTb WNU NPUPOAHbIA ras), HO
OOMOSHAOLWME UX N CHKAIOLLME IKOSNOMMYECKME PUCKM OT uX NpumMeHeHusi. Cendac BUO
(BO306HOBNSIEMbIE UCTOYHWKN 3HEprMn) B Mupe 3dekTMBHEE W aKTUBHEE BCEro
MCNOMb3ylTCA B TakKMX cTpaHax, kak [epmanuda, Wcnanua, PpaHumsa. DPuHNsHAMS,
Hopeerusa, Kntan, CLUA n AnoHusa. Kak cBugetenbctBytoT ampektmebl EC 1 pasnuyHble
HaUMOHarnbHble NporpaMmmMbl B EBponenckomMm cok3e LONsS anbTepHATUBHOM SHEPreTukn K
2026 roay pomkHa yBenuuntbesa 0o 30%.

Mo paHHbIM MexgyHapogHoro aHepreTudeckoro areHTctBa (MAQJ) 6onee 35%
3HeprobanaHca B mupe 6yayt obecneumBaTtb BO30OHOBNsSieMble 3Hepropecypcbl k 2030
rogy. [Ana JoCTMXEeHMA 3TOW LeNn MHBECTULMN B OTpaCib OOSMKHbI COCTaBUTb HE MEHee
400 munnunapgos gonnapos CLLA.

3apybexHbIi ONbIT MoKasbiBaeT, YTO YCNEewHOoe pas3BUTUE «3ESIEHON 3HEpPreTUKn»
BO3MOXHO MpW COYETaHUM TrOCYOAPCTBEHHOW MOMMUTMKK, YaCTHbIX WHBECTULMN WU
WHHOBAaUMOHHbIX TexHonornn. Hanbonee adpdekTUBHbIE MOAENW peanu3yloTcs B CTpaHax,
roe SHepreTuyeckun nepexon ABNSAETCH YacTbio AONTOCPOYHOW CTpaTermn ycTtomyYmBoro
pa3sutua. Agantauus  JaHHOro  onbiTa  MOXeT  cnocobCcTBoBaTb  YCKOPEHWUIO
3HepreTUYeckon TpaHcopmaLunmn B pasBmBatoLMXCH CTpaHax.
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A STUDY OF INTERNATIONAL EXPERIENCE IN SUPPORTING GREEN ENERGY
M.N.Umarova
H.K.Jalilov
fizuli.ekonomist@gmail.com
Tashkent Institute of Textile and Light Industry

The article examines international experience in the development of green energy
within the context of the global energy transition. It analyzes strategies of leading countries
in implementing renewable energy sources, including solar, wind, hydro, and hydrogen
energy. Special attention is given to regulatory frameworks, investment models, and state
programs supporting the green sector. Based on comparative analysis, key success
factors of sustainable energy development are identified.

Keywords: green energy, renewable energy sources, energy transition,
decarbonization, public policy, sustainable development.
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iQLIM DOYIiSIKLIKLORININ MAHIYYSTi VO MES® EKOSISTEMLORIN® TaSIR
MEXANIZMLORININ KOMPLEKS TOHLILI
Gulsura Yusif qizi Mehdiyeva
g.mehdiyeva@atu.edu.az
Azarbaycan Texnologiya Universiteti

iglim dayisiklikleri miiasir dévrde biosferin bitiin komponentlerine tesir eden ve xisusile
mesa ekosistemlarinin struktur va funksional sabitliyini zaifledan global proses kimi giymatlandirilir.
Temperatur artimi, yaginti rejiminin deyismasi, quraqgliq ve ekstremal hadisalarin artmasi mesalorin
fizioloji fealiyystine birbasa tasir gosterir. Bu proseslar fotosintez, transpirasya ve torpag-bitki
garsiligh alagelaerinde dayisiklikler yaradarag agaclarin bdylimasini zaifladir ve uzunmuiddatli
perspektivda onlarin mahvina sabab ola bilar [1].

iglim deyisikliklerinin messlors tesiri yalniz birbasa fizioloji mexanizmlorle mehdudlasmir,
eyni zamanda dolayi tesirlor vasitasile daha mirokkab xarakter alir. Bu tesirlora mesa
yanginlarinin intensivlesmasi, zerarvericilorin yayllmasinin artmasi, torpaq eroziyasi ve landsaft
dayisiklikleri daxildir. XUsusile quraqgligla zsiflomis mesalerda zeararvericilorin vo xastsliklarin tasiri
glclanir ve bu, ekosistem dayaniqligini daha da azaldir [2].

Mesa ekosistemlarinin iglim sisteminda rolu olduqca vacibdir. Onlar karbonun udulmasi ve
saxlanmasi funksiyasini yerina yetirorak iglim dayisikliklarinin yumsaldiimasina téhfa verir. Lakin
iglim stresslerinin artmasi naticasinds mesalar karbon sinkindan karbon manbayina cevrile bilar [3].
Bu isa global iglim sisteminde manfi geribaslema mexanizmlarinin yaranmasina sebab olur .

Biomuxtaliflik mesa ekosistemlerinin dayanighginin asas gostericilarindan biridir. Nov
muxtolifliyi ve genetik mixtsliflik yiksak oldugda ekosistemlor iglim dayisikliklerine daha davamli
olur. Bksina, monokultura mesaloer iglim risklerine garsi daha heassasdir. Bu ssbabdan muasir
meso idaragiliyi biomuxtalifliyi yalniz gorunmali deyar deyil, ham da adaptasiya resursu Kkimi
giymatlendirir [4].

iglim dayisikliklarinin tasirlerinin giymatlendirilmasinds muasir monitoring metodlari mihim
rol oynayir. NDVI ve NBR kimi peyk asasli indeksler mesa Ortlyldnin vaziyyatini ve yangin
tosirlerini giymetlandirmak Ugln genis istifade olunur. Bu metodlarin GIS texnologiyalari ila
integrasiyasi mesoa ekosistemlarinda bas veran deyisikliklarin makan ve zaman Uzre daha dagiq
izlanilmasina imkan verir.

Cadval 1. iglim deyisikliklorinin mesa ekosistemlarina tasir mexanizmlari

iglim amili Tasir mexanizmi Ekosistem naticasi Uzunmiiddatli risk

Temperatur Tanaffls va buxarlanmanin Boyidmanin Mahsuldarhgin

artimi artmasi zoiflamasi azalmasi

Yagintinin Torpagq rutubstinin azalmasi Fidan itkisi Regenerasiya

azalmasi zaiflomasi

Quraqhq Hidravlik stress, stomatal Fotosintezin Agac élumu
baglanma zoiflamasi

istilik dalgalari Huceyra stresinin artmasi Yarpaq yanigi Struktur degradasiya

Fenoloji deyisma | Vegetasiya dévrinin Bioloji uygunsuzluq | Biomuxtaliflik itkisi
surismasi

Aparilan tahlil géstarir ki, iglim dayisiklikleri mega ekosistemlarine kompleks ve ¢coxsaviyyali
tosir gdsterir. Bu tasirlar heam birbasa, hem de dolayr mexanizmlar vasitasile mesalarin strukturunu,
funksiyalarini ve davamhligini zsifledir. Buna gbére muasir dévrde mesa ekosistemlarinin
gorunmas! yalniz muhafize tedbirleri ilo deyil, ham ds adaptiv idareetma, biomuxtalifliyin
saxlanmasi, erken xaberdarliq sistemlari ve muasir monitoring texnologiyalarinin tatbigi ile tamin
olunmalidir.
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COMPREHENSIVE ANALYSIS OF THE NATURE OF CLIMATE CHANGE AND ITS IMPACT
MECHANISMS ON FOREST ECOSYSTEMS
Gulsura Yusif Mehdiyeva
g.mehdiyeva@atu.edu.az
Azerbaijan Technological University
This thesis provides a comprehensive analysis of the nature of climate change and its
impact mechanisms on forest ecosystems. The main objective of the study is to explain the
scientific basis of climate change, systematize the direct and indirect mechanisms affecting
forest ecosystems, and evaluate their impacts on biodiversity, carbon cycles, and ecosystem
resilience. The findings indicate that climate change affects forests not as a single factor but as
an interconnected system of risks. These impacts initially alter physiological processes and
later lead to structural and functional transformations at the ecosystem level. As a result, forest
productivity, carbon sink capacity, and biodiversity decline. Therefore, adaptive forest
management, early warning systems, and biodiversity-based approaches are essential for
sustainable ecosystem management.
Keywords: climate change, forest ecosystem, biodiversity, drought, fire risk, adaptation,

NDVI, NBR

AGSTAFA-QAZAX BOLGOSIND® ATMOSFER HAVASININ KEYFiIYYSTININ
BiOINDIKATORLARLA OYRONILM3Si VO TRANSSORHAD CIRKLONM®
AMILLBRININ ANALizi
Rasad Zakir oglu ismayilov

rashad.ismyl@gmail.com

Samir Hasan oglu Mahmudov
Azarbaycan Texnologiya Universiteti

Bioindikator yanagsmasinin asas ustunliyu ondan ibaratdir ki, o, atmosferds qisa anliq
dayismaleri deyil, muayyan zaman intervalinda toplanmig girklanma yukinu aks etdirir.
Mamirlar ve sibyaler atmosfer g¢okuntilarinin biomonitoringinde an ¢ox istifade olunan
organizmlerdir; onlarin anatomik qurulusu ve qgida maddslarini birbasa atmosferden
manimsemasi agir metallarin toplanmasini daha aydin gostarir. Movcud adabiyyat
mamirlarin bir gox hallarda havadaki elementlari sibyalerdan daha gox topladigini, sibyalarin
ise ham cirklandiricilere hassas reaksiya vermasi, ham da hissacik tutma gabiliyyati ile
secildiyini gosterir [1]. Hemg¢inin biomonitoring vasitasila tekca girklanma saviyyasini deyil,
cirklandiricilarin yayilma istigamatlarini va ehtimal olunan manbalarini de miayysnlagdirmak
mumkundur.
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Agstafa—Qazax bdlgasinds bioindikator se¢imi tedqiqatin maqgsadindan asili olaraq ikKi
istigamatda qurula biler. Birinci istigamat passiv biomonitorinqdir; burada erazide tabii
sokilda yayllan mamir va ya sibyaler toplanaraq onlarin toxumalarinda metal yigilmasi analiz
edilir. ikinci istiqgamat aktiv biomonitoringdir; bu halda nisbaten temiz eraziden goétiirilmis
mamir nUdmunaleri xUsusi torbalarda secilmis noqtelarde vyerlasdirilir ve ekspozisiya
muddatindan sonra laboratoriyada mugayisali analiz aparilir. Aktiv mamir torbasi Gsulu sada
vo azxarcli usul kimi giymatlandirilir, lakin protokollar tam standartlasmadigi Uglin saha
soraiti, ekspozisiya muddati va hundurluyd daqiq planlagdiriimalidir. Ayri-ayri metodoloji
tadgigatlarda texminan 8 hafte ekspozisiya ve 4 metr hindurlik praktik baximdan alverisli
parametr kimi gosterilmisdir. Bolgads atmosfer havasinin bioindikatorlarla 6dyrenilmasi
zamani asas diggat kadmium (Cd), qurgusun (Pb), sink (Zn), mis (Cu) ve cive (Hg) kimi
elementlera yonaldila biler [2]. Bu metallar ham biomonitoring taedgiqatlarinda genis istifade
olunur, ham da atmosfer aerosolunun tarkibinde ekoloji ve toksikoloji baximdan shamiyyat
dasiyir. Agstafa-Qazax ug¢in bu metallarin manbalari kimi avtomobil ve damir yolu
naqliyyatl, sarhadyani logistika fealiyyati, tikinti ve yol tozu, meigat yanacagi, kend
taserrufati fonunda yaranan tozlanma, elece de saerhaddan kanarda formalasan ve hava
axinlari ile dasinan cirklandirici hissacikler nazarden kegirile biler.

Cadval 1. Agstafa-Qazax bdlgasinda bioindikator asasl giymatlandirma lg¢iin analitik sxem

Miisahide sahasi Potensial tasir Tovsiya olunan Prioritet Gozlanilan
$ amili bioindikator elementlar bioindikasiya naticasi
Fon sahasi ila
Transsarhad hava mulqayiseda yigiimada
Sarhada yaxin axinlari, uzaq Sibyelar, aktiv artim musahida
. Cd, Pb, Zn, Hg
aciq sahaler masafali aerosol mamir torbalari olunarsa, transsarhad
va toz dasinmasi tasirin ilkin gostaricisi
saylla biler
Beynalxalq Nagliyyat Aktiv mamir Yuksak ve lokal
magistral ve emissiyalari, toaker torbalari, xarakterli metal
- Pb, Zn, Cu, Cd N . .
damir yolu vo aylac yolkanari yarpaq yigiimasi, xsusile xatti
yaxinhgi asinmasi, yol tozu nimunaleri manba effekti
Maiget yanacagi,
Yasavi lokal tozlanma, Yerli mamir vo Orta saviyyali y1giima,
sayls kigikmiqyasli yarpaq Cd, Pb, Zn movsumi dayigkenlik
mantaqelari e .
antropogen bioindikatorlari ehtimali
foaliyyat
Torpagq tozu, .
. texnika harokati, Yarpaq . KuloKli Ve guraq
Kand tesarrifati L dovrlards nisbi artim,
agro-landsaft bioindikatorlari, Zn, Cu, Cd . )
zonalari : lakin naqliyyat
mangali mamir torbalari o
. 4 zonasindan zaif signal
hissaciklar
Belaliklo, Agstafa—Qazax bdlgasinds atmosfer havasinin keyfiyyatinin  bioindikatorlarla

dyrenilmasi ham igtisadi, heam da elmi baximdan semarali yanagsmadir [3]. Bu Usul serhadyani makan
Ucun xususile 6namlidir, ¢lnki instrumental monitoringin ehatesini geniglondirir, agir metallarin
moekan Uzre paylanmasini Uzs ¢ixarir va lokal manbalarle transserhad dasinma arasinda ferqi
muayyanlasdirmays kémek edir. Tadqigatin daha yuksak etibarliligi Ugln bioindikator analizlari
meteoroloji musahidaler, hava axinlarinin istigamati ve mimkin emissiya manbalari ile inteqrasiya
olunmalidir.
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STUDY OF AIR QUALITY IN THE AGSTAFA-QAZAX REGION USING BIOINDICATORS AND
ANALYSIS OF TRANSBOUNDARY POLLUTION FACTORS
Rashad Zakir oghlu Ismayilov
rashad.ismyl@gmail.com
Samir Hasan oghlu Mahmudov
Azerbaijan Technological University
The study of atmospheric air quality in the Aghstafa-Qazakh region with bioindicators and
the analysis of transboundary pollution factors were investigated. The main purpose of the study is
to assess the level of distribution of heavy metals and other polluting components in the
atmospheric environment of the region with the participation of bioindicator organisms, especially
mosses, lichens and certain higher plant species. The bioindicator method is of great importance in
terms of long-term monitoring of changes in atmospheric air, identification of pollution sources and
operational assessment of the ecological situation.
Keywords: Agstafa-Gazakh region, atmospheric air, air quality, bioindicators,
transboundary pollution, heavy metals, ecological monitoring
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AZBRBAYCANDA UZVi TULLANTILARIN EMALI VO YENi KOMPOSTLARIN SOMORAOLILIYI
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Siibahat Memmadali oglu isgendarov
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Elnara Polad qiz1 Mahmudova
AzETN Cografiya institutu PHS

Kend tasarrifati bitkilerinin mahsuldarhiginin artirimasinda Gzvi gubralerin tetbiginin bdyuk
ahamiyyati vardir. Torpagin munbitliyini artirmaq Ggln torpagda verilan bitki ve ya heyvan mansali
maddalara Uzvi gubralar deyilir. Bunlara peyin, torf, muxtelif kompostlar ve kand teserrufati
tullantilari daxildir (Meammadov, 2023) [2].

Respublikamizda aparilan axtariglar naticesinde uzvi gubre kimi isladile bilean 40-a
gadar 22 min tondan ¢ox ehtiyati olan muxtalif tullantilar, sehar yaxinhq tullantilarinin quru
gahgi, maiset tullantisi, k/t bitkilerinin sahada yigimdan sonra galan kévsan va kok
galiglari, tebii torf yataqlari k/t mahsullarinin senaye emalindan galan tullantilar, cay ve
gollarin tamizlanmasindan hasil olan lil va s. gostarmak olar [3].

Muasir tedqigatlar subut edir ki, neft karbohidrogenlari ila girklonmis arazilarin
barpasinda kompleks remediasiya strategiyalarinin tatbiqi zeruridir (Kuppusamy et al.,
2017).[4] Bu baximdan Uzvi gibrelerin bu istigametde tetbigi zeruridir.Uzvi giibroler
torpagin udma qabiliyyatini yaxsilagdirir, denavarliyini artirir vo mikrocanlilarin faaliyyatini
suratlandirir.
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Uzvi gubralerin bir xiisusiyysti de ondadir ki, onun tasiri 4-5 il davam edir. Ekologiyasi
pozulmug va maunbitliyi azalmis bu torpaqglari yaxsilagdirmaq ugln onlarin su-fiziki
xassalarini, mexaniki tarkibini, agrokimyavi gdstericilarini barpa etmak zaruridir [1].

Hazirki intensiv akingilik sisteminda gubra ham bitkilarin gidalanmasini yaxgilagdirir,
ham da torpaq amalagalma prosesinda munbitlesmaya tesir géstaren an guclu vasitadir.

Tadgiqat zamani hazirlanmig “Qala” kompostundan istifade edilmisdir. Kompostun
tarkibi: sahar maisat tullantisi (20%), peyin (20%), kand tasarrufati galiglari (10%), qus
peyini (5%), lil gqahgr (20%) va digar mineral slavalarden ibaratdir.

Torpag nimunalerinin analizinde humus ve azotun miqdari i.V.Tyurin Gsulu ils,
granulometrik terkib Kaginski Usulu ils, pH su mahlulunda potensiometrla tayin
olunmusdur. Tacriba sahalerinden nimunalar konvert Usulu ile géturtlmis ve aqrokimyavi
gostericilar laboratoriya seraitinds tahlil edilmigdir.

Respublikamizda Uzvi glbra kimi igledile bilen 22 miIn tondan ¢ox ehtiyati olan
muxtalif tullantilar mévcuddur. Hesablamalar gosterir ki, har il Azerbaycanda 1,4 min ton
maisat tullantisi, 1,2 min ton sahar kanalizasiyasinin quru gahgi ve 12 min ton peyin hasil
olur [5]. Bu tullantilarin terkibinde 170 min ton xalis azot, 77 min ton fosfor ve 221 min ton
kalium ehtiyati vardir.

Tarafimizdan kompost hazirlanmis va neftle ¢irklanmis torpaglarda tetbig edilarak
tocrubalar aparilimigdir.

Kompostlagdirma Texnologiyasi: Kompostlasdirma U¢ marhaladan kegir. Qizisma
marhalasi: Temperatur 60-70°C-ya qalxir, xastalik téradiciler ve alag toxumlari mahv olur.
Soyuma marhalasi: Temperatur 21-45°C-ya dusur, gobalakler lifli materiallari pargalayir ve
Yetisme marhalasi: Qida maddaleri minerallasir, humus tursularinin miqgdari artir.
Marhalanin sonunda kitle gahvayi rang alir va munbit torpaq xususiyyati gazanir.

“‘Qala” kompostu Abseronun agir muixaniki terkibe malik torpaqglrad tecribaden
kecirilmisdir.

Abseronun agir gilli va soran torpaglarini yaxsilasdirmaq uUg¢un HOvsan aerasiya
stansiyasinin lil galigi, peyin ve agac kapayindan ibarat “Qala” kompostu tatbiq edilmisdir.
Kompostun kimyavi tarkibi: Uzvi madde - 27,4%, Azot — 2,1%, Fosfor — 0,3%.

H.Z. Tagiyev adina NQCS-nin erazisinde neft msahsullari ile ¢irklenmis "betonlagmis"
torpaglara 300-400 t/ha dozasinda kompost verilmisdir. Naticelor asagidaki cedvalde aks
olunmusdur:

Cadval: Tacriiba sahasinin asas gostaricilarinin dayigsmasi

Nimunanin v . Giibradan Giibradan

Ne Gostorici

adi avval sonra
1 pH - 7,89 7,0
2 Humus % 1,21 3,0
3 Quru qaliq % 3,00 1,00
4 Umumi % 2,97 1,45

duzlulug

5 | Neft mahsullari % 0,285 0,200

Cadvaldan gorundiyu kimi, kompleks tadbirlar naticasinda torpagin reaksiyasi
normallasmig, humusun miqdari 2,5 dafe artmig, Umumi duzluluqg ise 2,04 dafe azalmigdir.
Sahade okilmis suplrge sorqosu, saker cugunduru va yonca bitkileri ylksak inkigaf
numayis etdirmisdir.

B©lde olunan naticalar: Azarbaycanda yaranan Uzvi tullantilarin kompostlasdirilmasi
yolu ile yuksak semarali gubre alinmasi mumkundur. Tatbig olunan "Qala" kompostunun
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agir soran torpaglara tetbigi duzlulugu 2 dafs azaldir ve humus balansini barpa edir.
Tullantilarin tekrar emali ham ekoloji tarazhdi goruyur, ham da mineral gubrelare olan
tolabati azaldaraq igtisadi semara verir. Drenaj ve Uzvi gubrenin birgs tetbigi ile en
yararsiz torpaglari bels akin dovriyyasina gqaytarmaq olar.
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The article discusses the use of organic fertilizers - composts obtained from the

recycling of organic wastes common in Azerbaijan, from the excavation of oil fields in the
past, the restoration of soils contaminated with clay, salt, and petroleum products, their
improvement and return to the crop cycle, the improvement of the water-physical,
agrochemical properties of the soil, as well as the increase in the productivity of plants
planted on these soils and the quality indicators of the products obtained. The experiments
and analyses conducted showed a reduction in the salt content, clay fractions, an increase
in the aggregate composition of the soil, and fertility indicators of the areas where “Qala”
compost was applied.

Keywords: Organic waste, “Qala” compost, salt-resistant, salt-purifying plants,
fertility restoration, biomass, nutrition, water-physical, agrochemical properties.
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EKOLOGIYA MUHONDISLIYi: MUASIR CAGIRISLAR V© DAVAMLI iNKISAF UCUN
INNOVATIV HOLL8R
Nazim Hiiseynov
Gllsan Namazova
g.namazova@atu.edu.az
Azarbaycan Texnologiya Universiteti

Muasir dinyada atraf muhitin gorunmasi masalasi artiq yalniz ayri-ayri dovlatlerin
deyil, butdvlikds basariyyatin qarsisinda duran Umumi vazife kimi gabul olunur. Suratli
sonayelesma, ohalinin artimi, urbanizasiya proseslorinin genislonmasi va tabii
resurslardan intensiv istifade naticesinde ekoloji tarazliq ciddi sakilde pozulmusdur. Bu
dayisikliklar yalniz tebista deyil, eyni zamanda insan saglamligina, iqtisadi sabitliya ve
sosial rifaha da tasir gostarir. Bela bir murakkeb geraitds ekologiya muhandisliyi elmi ve
praktiki yanasmalari birlesdirarak atraf muhit problemlarinin hallinde mihim rol oynayir.

Ekologiya muhandisliyi mahiyyet etibarile tabist ve texnologiya arasinda balansin
gorunmasina yonalmis multidissiplinar sahadir. Bu saha fizika, kimya, biologiya, geologiya
ve muhandislik elmlarinin sintezindan yaranmigdir va asas maqgsadi insan faaliyyatinin
atraf muhite manfi tesirlerini azaltmaqdan ibaratdir. Ekologiya muhandisleri moévcud
problemlari yalniz analiz etmakle kifaystlanmir, eyni zamanda innovativ va effektiv hall
yollari hazirlayaraq onlarin tatbigini temin edirlar.

Senaye sektorunun inkisafi igtisadi taraqqginin asas amillerindan biri hesab olunsa
da, bu inkisaf etraf miihit Giciin ciddi riskler yaradir. istehsal proseslori zamani yaranan
tullantilar, zarerli qaz emissiyalari ve kimyavi maddslarin atraf muhite buraxiimasi
ekosistemlara manfi tesir gésterir. Ekologiya mihandisliyi bu problemlarin garsisini almaq
ucin mauxtelif texnoloji haeller taklif edir. Maselon, muasir filtrasiya sistemlari, gqaz
temizlayici qurdular va tullantilarin tekrar emali texnologiyalari senaye muassisalarinde
genis totbig olunur.

Tullantilarin idare olunmasi ekologiya muhandisliyinin an vacib istigamatlerindan biri

hesab olunur. Muasir dovrde maisat ve senaye tullantilarinin hacmi surastle artmaqdadir va
bu, ciddi ekoloji problemlare sabab olur. Tullantilarin dizgin idare olunmamasi torpagin,
suyun va havanin ¢irklanmasina gatirib ¢ixarir. Bu baximdan tullantilarin gesidlanmasi,
tokrar emali ve zararsizlasdirimasi muiuhim tedbirler sirasina daxildir. Ekologiya
muhandisleri tullantilarin idarsa olunmasi sistemlarinin layihalendiriimasi va tetbiqi ila
yanasl, ahalinin bu sahada maariflandirilmasi istiqgamatinda de fealiyyat gosterirlor.
Su ehtiyatlarinin gorunmasi ve samarali istifadasi de ekologiya muihandisliyinin asas
prioritetlorinden biridir. igmali su ehtiyatlarinin mahdud olmasi ve onlarin girklonmasi
problemi diinya migyasinda getdikce daha da aktuallasir. Su temizlema texnologiyalarinin
inkisafl bu problemin hallinde mihim rol oynayir. Mlasir su temizlayici qurdular mexaniki,
kimyavi va bioloji Usullarin kombinasiyasi asasinda faaliyyat gostarir va suyun keyfiyyatini
yuksak saviyyads tamin edir.

Hava cirklonmasi insan saglamlidina birbasa tesir eden an ciddi ekoloji
problemlarden biridir. Atmosfere buraxilan zararli gazlar, toz hissaciklari ve diger
cirklandiriciler tenaffus yollari xastaliklerinin artmasina sebab olur. Ekologiya muhandisliyi
bu sahada monitoring sistemlerinin yaradilmasi, emissiyalarin azaldilmasi va alternativ
enerji manbalarinin tetbigi kimi istiqgamatlerde muhum iglar gorlr. Xususile barpa olunan
enerji manbalerinin istifadasi, masalen gunas va kulak enerjisi, atmosferin girklanmasinin
garsisinin alinmasina shamiyyatli tohfe verir.

Torpaq resurslarinin  gorunmasi ve berpasi da digget markazinde olan

masalalerdandir. Kand tasarrufatinda intensiv kimyavi maddalarden istifads, senaye
tullantilarinin torpaga tasiri ve urbanizasiya naticasinds torpaq oOrtuylnin deqradasiyasi
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mugahida olunur. Ekologiya muhandisleri torpaq maunbitliyinin  barpasi, eroziyanin
garsisinin alinmasi ve ¢irklenmis sahalarin rekultivasiyasi Uzre muxtalif layihalar hayata
kegirirlor. Bu tadbirler yalniz torpagin mahsuldarligini artirmaqgla kifaystlenmir, ham da
ekosistemlarin davamhligini temin edir.

iglim deyisikliyi muasir dévriin en global problemlsrinden biri kimi ekologiya
muhandisliyinin diggat markazindadir. Qlobal temperaturun artmasi, buzlaglarin arimasi,
daniz saviyyssinin yuksalmasi va ekstremal hava hadisalarinin goxalmasi bu problemin
naticelarinden yalniz bir necgesidir. Ekologiya muhandisleri karbon emissiyalarinin
azaldilmasi, enerji semoraliliyinin artirnlmasi ve davamh texnologiyalarin tetbiqi
istigametinda faaliyyat gosterirlor. Bu sahada beynalxalg amakdagliq ve ddvletlararasi
razilasmalar xususi ehamiyyat dasiyir.

Azarbaycanda ekologiya muhaendisliyi sahasinde son illerde mihim addimlar
atilmisdir. Dévlet programlari ¢argivesinde hayata kegirilan layihaler, alternativ enerji
sahasine yonaldilan investisiyalar ve beynalxalq teskilatlarla emakdasliq bu sahanin
inkisafina tekan verir. XUsusile barpa olunan enerji manbalarinin inkisafl istiqgamatinda
gorilen igler dlkanin enerji siyasatinda yeni marhalanin baslangicini goymusdur. Bununla
yanasl, ekoloji problemlarin tam halli Gglin daha genismiqyash va sistemli yanasmanin
totbiqi vacib olaraq galir.

Ekologiya muhandisliyinde innovasiyalarin rolu getdikce artir. Ragemsal
texnologiyalarin inkisafi, stini intellektin tatbigi ve mealumatlarin analizi ekoloji problemlarin
daha daqiq ve operativ sakilda hallina imkan yaradir. Masalen, sensor sistemlari vasitasilo
hava ve su keyfiyyatinin real vaxt rejiminde monitoringi mamkundur. Bu ise problemlarin
erkan merhalada askar olunmasina ve operativ tedbirlerin gérilmasina gerait yaradir.

Ekologiya miuhandislarinin pesa hazirligi bu sahanin inkisafinda miaham rol oynayir.
Yuksak ixtisasli mutexassislerin hazirlanmasi Ug¢ln universitetlorde muasir tedris
programlarinin tatbiqi ve praktiki tacribanin artirilmasi vacibdir. Talabalarin real
layihalerds istirak etmasi onlarin bilik va bacariglarinin inkisafina muisbat tasir gdosterir.
Bununla yanasi, beynalxalq tacribanin dyranilmasi ve tetbigi de muhim ahamiyyst kesb
edir.

Ekologiya muhandisliyinin igtisadi aspektleri do diggsta layigdir. Resurslardan
somarali istifads, tullantilarin azaldilmasi va enerji genasti muassisalarin xarclarinin
azalmasina va ragabet qabiliyyatinin artmasina sabab olur. Bu baximdan ekologiya
muhandisliyi iqtisadi inkisafla ekoloji tarazliq arasinda slage yaradan mihim vasite kimi
cIxis edir.

Natica etibarila, ekologiya mihandisliyi muasir camiyyatin davamli inkisafini tamin
edan asas sahalardan biridir. Galecakds ekologiya muhandisliyinin rolu daha da artacaq
ve bu sahada yeni texnologiyalarin tatbiqgi, innovativ yanasmalarin inkisafi ve beynalxalq
amakdasligin geniglanmasi ekoloji problemlarin hallinds daha effektiv naticalarin alda
olunmasina imkan veracakdir.

Belalikla, ekologiya muhandisliyi yalniz bir pess sahasi deyil, ham da gsalecak
nasiller garsisinda dasidigimiz masuliyyastin ifadesidir. Tabistle harmoniyada yasamaq va
onu gorumagq haer bir insanin borcu olmaqgla yanasi, bu sahada calisan mutexassislerin
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foaliyyetinin asas istigamsatini toskil edir. Bu istiqamatda atilan har bir addim daha saglam
vo tahlikasiz galacayin qurulmasina xidmat edir.

ENVIRONMENTAL ENGINEERING: INNOVATIVE SOLUTIONS FOR MODERN
CHALLENGES AND SUSTAINABLE DEVELOPMENT
Nazim Huseynov
Gulshan Namazova
Azerbaijan Technological University

Environmental engineering addresses global challenges from industrialization,
urbanization, and resource overuse. It integrates science and technology to reduce
pollution, manage waste, protect water and soil, and mitigate climate change. Innovative
solutions such as renewable energy, recycling, and digital monitoring strengthen
sustainability. In Azerbaijan, recent initiatives highlight its growing role in ensuring
ecological balance and sustainable development.

Keywords: environmental engineering, sustainability, waste management,
renewable energy, climate change
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GREEN TECHNOLOGIES AND ENVIRONMENTAL SAFETY IN ACHIEVING
SUSTAINABLE DEVELOPMENT GOALS
Marisa Page
marisapage92@gmail.com
Universidad de El Salvador

1. Introduction. Environmental sustainability has become one of the most pressing

concerns of the 21st century. Rapid industrialization, urbanization, and population growth
have significantly increased environmental pressures, resulting in pollution, biodiversity
loss, and climate change. In response, the United Nations introduced the Sustainable
Development Goals (SDGs) as a global framework to balance economic development with
environmental protection and social well-being (United Nations, 2015).
Within this context, green technologies have gained increasing attention as practical
solutions to environmental problems. These technologies aim to reduce negative
environmental impacts while maintaining economic efficiency (UNEP, 2021). From
renewable energy systems to smart monitoring tools, green innovations are reshaping
industries and improving environmental safety standards. This paper examines how such
technologies contribute to achieving the SDGs and strengthening environmental protection
mechanisms [1].

2. Green Technologies and Environmental Safety: Conceptual Background

Green technologies are generally defined as environmentally friendly technologies
that minimize pollution, reduce energy consumption, and promote sustainable resource
use (UNEP, 2021). They play a critical role in transitioning toward more sustainable
production and consumption systems.

Environmental safety refers to the protection of ecosystems and human health from
environmental hazards. It involves managing risks associated with pollution, industrial
activities, and natural resource exploitation. The integration of green technologies into
industrial and urban systems enhances environmental safety by preventing environmental
damage rather than merely responding to it (OECD, 2019).

Recent studies emphasize that sustainability cannot be achieved without
technological innovation. For example, Geissdoerfer et al. (2017) argue that the transition
to a circular economy requires systemic technological and organizational change [2].
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3. Key Green Technologies Supporting Sustainability

3.1 Renewable Energy Technologies

Renewable energy sources such as solar, wind, and hydropower are among the
most widely adopted green technologies. These systems significantly reduce greenhouse
gas emissions and dependence on fossil fuels (IRENA, 2020). The transition to renewable
energy is essential for achieving climate-related SDGs and improving environmental safety
[3].

3.2 Sustainable Waste Management and Circular Economy

Modern waste management approaches focus on reducing, reusing, and recycling
materials. The circular economy model minimizes waste and maximizes resource
efficiency (Geissdoerfer et al., 2017). Waste-to-energy technologies and recycling systems
help reduce landfill use and environmental pollution.

3.3 Eco-Friendly Materials and Production Systems

The development of biodegradable and recyclable materials contributes to
sustainable industrial production. Green manufacturing processes reduce emissions,
energy consumption, and environmental risks, making industries safer and more
sustainable (OECD, 2019).

3.4 Smart Environmental Monitoring Systems

Technological advancements in sensors, data analytics, and 10T enable real-time
environmental monitoring. These systems help detect pollution, manage risks, and support
evidence-based decision-making (Zhang et al., 2019), thereby enhancing environmental
safety [4].

4. Contribution to Sustainable Development Goals

Green technologies directly support several SDGs, particularly those related to
clean energy, sustainable cities, responsible consumption, and climate action. Their
contributions can be summarized as follows:

e« Environmental protection: Reduction of emissions and pollution levels (IRENA,
2020)

« Economic sustainability: Creation of green jobs and industries (OECD, 2019)

« Social well-being: Improved public health and living conditions (UNEP, 2021)

e Resource efficiency: Sustainable use of natural resources (Geissdoerfer et al., 2017)

These outcomes demonstrate that green technologies are essential tools for achieving

sustainable development on a global scale.

5. Challenges and Barriers

Despite their potential, the implementation of green technologies faces several
challenges. One of the primary issues is the high initial cost of investment, which limits
adoption, especially in developing regions (OECD, 2019). Additionally, lack of technical
expertise and infrastructure can hinder effective implementation.

Policy and regulatory frameworks are also critical. In many cases, insufficient
government support and weak environmental regulations slow down the transition to
sustainable systems (United Nations, 2015). Furthermore, unequal access to technology
creates disparities between developed and developing countries.

Another important challenge is public awareness and acceptance. Without
adequate understanding and support, even the most advanced technologies may fail to
achieve their intended impact (UNEP, 2021) [5].

6. Towards an Integrated Approach

To maximize the benefits of green technologies, a comprehensive and integrated
approach is required. This includes:
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e Strengthening policy frameworks to support sustainable innovation (United Nations,
2015)

e Encouraging public—private partnerships for technological development (OECD, 2019)

e Investing in education and capacity building (UNEP, 2021)

e Promoting international cooperation and knowledge sharing (IRENA, 2020)

Such an approach ensures that technological advancements are effectively translated into

practical solutions for environmental safety and sustainability.

7. Conclusion. Green technologies play a fundamental role in enhancing
environmental safety and achieving the Sustainable Development Goals. By reducing
environmental risks, improving resource efficiency, and supporting sustainable economic
growth, these technologies offer viable solutions to global challenges. However, their
successful implementation depends on coordinated efforts involving governments,
industries, and society.

The future of sustainable development lies in the effective integration of technology,
policy, and human behavior. Continued research and innovation will be essential to unlock
the full potential of green technologies and ensure a safer and more sustainable world [6].

Abstract: In recent decades, environmental challenges such as climate change,
resource depletion, and pollution have intensified the global demand for sustainable
development. Green technologies have emerged as a key instrument in addressing these
challenges by improving environmental safety and supporting the achievement of the
Sustainable Development Goals (SDGs). This paper explores the role of green
technologies in reducing environmental risks, enhancing resource efficiency, and
promoting sustainable economic growth. Based on a review of current academic studies
and international reports, the research examines renewable energy systems, sustainable
waste management practices, eco-friendly materials, and smart environmental monitoring
technologies. The findings indicate that these innovations significantly contribute to
environmental protection and public safety while enabling long-term sustainability (UNEP,
2021; IRENA, 2020). However, barriers such as high implementation costs, unequal
access to technology, and insufficient policy frameworks limit their full potential. The paper
argues that a coordinated approach combining technological innovation, institutional
support, and stakeholder engagement is essential. It concludes that green technologies
are not only supportive tools but fundamental drivers in achieving environmental safety
and sustainable development.

Keywords: green technologies; environmental safety; sustainable development;
renewable energy; circular economy; sdgs; environmental management
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The study investigates the chemical composition and heavy metal content of
artesian well waters in settlements of the Absheron Peninsula, including Turkan and Zira.
Water samples were collected from various wells and analyzed to determine
concentrations of Mn, Co, Cu, Zn, Mo, Fe, Ni, and Pb. The results indicate significant
spatial variability in the content of certain metals, with elevated levels of Ni and Mo in
some locations, while other elements remain within permissible limits. Factors affecting
water quality include geological-hydrogeological conditions, proximity to the Caspian Sea,
anthropogenic impacts, and climatic conditions. The study highlights the importance of
regular monitoring, multi-stage purification, and disinfection measures to ensure safe
consumption and sustainable management of groundwater resources. Samples were
taken from artesian (well) waters in the villages of Bilgah, Mashtaga, Shagan, Shuvalan,
Hovsan, Mardakan, Bina, Zira, Buzovna, Turkan, and Novkhani in the Absheron region
during the summer and spring months. These samples were analyzed using atomic
absorption spectrometry and the amounts of some heavy metals (Mn, Co, Zn, Cu, Mo, Fe)
were determined[1-3]. The results of the analysis are given in Table 1.

Table 1.

The amount of heavy metals in artesian well water in the Absheron region
Area Mn Co Cu Zn Mo Fe Ni Pb
Mq/l Mq/l Mq/l Mq/l Mq/l Mq/l Maq/I Mq/l Mq/I
Bilgah 28,5 1,55 3,0 20,0 4,5 0,2 0,1 0,13
Mashtaga - 2,25 5,0 77,5 21,1 0,4 0,2 0,2
Nardaran 19,8 2,2 4,0 65,9 11,7 0,5 0,23 0,28
Shagan - 20,0 - 10,0 - 0,7 0,14 0,17
Shuvalan 30,5 3,40 41,7 18,0 19,5 0,2 0,25 0,16
Mardakan 53,5 2,0 10,5 115 3,50 0,2 0,18 0,19
Hovsan 34,5 1,75 22,0 30,0 20,0 0,65 0,22 0,24
Zira 24,0 5,25 28,2 37,0 10,5 0,7 0,3 0,22
Novkhani - 3,10 6,25 11,5 6,0 0,5 0,38 011
Buzovna - 35 8,3 32,8 17,0 0,4 0,12 0,15
Turkan - 2,5 6,65 66,3 14,5 0,6 0,3 028

Artesian well water samples were collected from ten settlements in the Absheron
region, including Bilgah, Mashtaga, Nardaran, Shagan, Shuvalan, Mardakan, Hovsan,
Zira, Novkhani, Buzovna, and Turkan. The concentrations of heavy metals—Mn, Co, Cu,
Zn, Mo, Fe, Ni, and Pb—were determined using standard analytical methods. Results
indicated that manganese concentrations ranged from 19.8 to 53.5 ug/L, cobalt from 1.55
to 20 pg/L, copper from 3 to 41.7 pg/L, zinc from 10 to 115 ug/L, molybdenum from 3.5 to
21.1 pg/L, iron from 0.2 to 0.7 ug/L, nickel from 0.1 to 0.38 pg/L, and lead from 0.11 to
0.28 ug/L. All measured values were below the World Health Organization (WHO) limits for
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drinking water, indicating general safety for human consumption. However, local
anomalies were observed: Shagan exhibited elevated cobalt levels (20 pg/L), and
Mashtaga and Hovsan showed relatively higher molybdenum and zinc concentrations.
These variations may be attributed to geochemical heterogeneity or minor anthropogenic
influences and highlight the need for periodic monitoring. Iron, nickel, and lead
concentrations remained low across all sites, suggesting minimal toxicological risk.
Ammonium ions, phosphate, nitrate and nitrite ions were determined in artesian well water
samples taken from the Absheron region by spectrophotometric method using the
Visocolor Um Weltkoffer device. To spectrophotometrically determine the amount of
phosphate, NH4*, NOs -, NO2 ions in artesian well water samples taken from the Absheron
region (Bilgah, Mardakan, Shuvalan, Hovsan, Zira, Turkan, Buzovna, Nardaran, Novkhani,
Bina, Shagan, Mashtaga), 5-10 ml of well water sample and 2-3 drops of standard sample
solution corresponding to these ions are poured into the test tube of the device. The
monitor on the device displays the amount of phosphate and other ions in the water
sample. It should be noted that measurements are made separately for each ion and the
exact amount of these ions is determined.

Table 2.

Area NH4* NO3- NOy PO,
Mq/l 28,5 1,55 3,0 20,0
Bilgah - 2,25 5,0 77,5
Mashtaga 19,8 2,2 4,0 65,9
Nardaran - 20,0 - 10,0
Shagan 30,5 3,40 41,7 18,0
Shuvalan 53,5 2,0 10,5 115
Mardakan 34,5 1,75 22,0 30,0
Zira 24,0 5,25 28,2 37,0
Novkhani - 3,10 6,25 11,5
Buzovna - 3,5 8,3 32,8
Turkan - 2,5 6,65 66,3

In conclusion, the study confirms that artesian well water in the Absheron region is
largely safe regarding heavy metal contamination. Nevertheless, areas with elevated Co,
Mo, or Zn require continuous hydrochemical surveillance to ensure water quality and
prevent potential long-term ecological or health impacts. These findings provide a scientific
basis for water management policies and environmental monitoring in the region [3-4].

This study analyzes the chemical composition and heavy metal content of artesian
well waters in the Absheron Peninsula, focusing on Bilgah, Mardakan, Shuvalan, Hovsan,
Zira, Turkan, Buzovna, Nardaran, Novkhani, Bina, Shagan, Mashtaga. Elevated levels of
Ni and Mo were detected in some locations, while other metals remained within safe limits.
Hydrogeological conditions, Caspian Sea influence, and anthropogenic factors were
identified as key determinants of water quality. The findings emphasize the need for
regular monitoring and effective water treatment to ensure safe and sustainable
groundwater use.

Keywords: Artesian water, Absheron Peninsula, heavy metals, groundwater quality,
hydrogeochemistry, water monitoring, environmental impact
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TalwKeHTCKUMN MHCTUTYT TEKCTUITbLHOW U FIErKOW MPOMbILLSIEHHOCTH

B HacTosilee Bpems paumoHanbHOe WCMNONb30BaHWE 3SHEPreTUYecKUX PecypcoB WU
peLleHne 3KOMorMyecknx npobnem ABMATCA OOHUMWN U3 BaXKHEWLINX 3afadv, CTOSIWMX nepeq
4yenoBe4yecTBOM. TpagMLMOHHbLIE UCTOYHUKN 3HEPTUN, @ UMEHHO 3anacbl HedTW, rasa u yrns,
OrpaHUYeHbl, 1 UX UCMONMb30BaHME HAHOCUT Bpen OKpyxawllen cpege. MoaTomy yyeHble n
NHXeHepbl yaensT 6onblloe BHUMaHWE BO30OHOBSEMbIM UCTOYHMKAM 3HEPrMU, OCOBEHHO
COnHeYHon aHeprun. ConHeYHast 3Heprus — 3TO HEOrPaHWYEHHbIN, SKONOMMYECKM YUCTbIA U
Ge3onacHbli  UCTOMHUK 3Heprun Anst venoBeka. OOHMM M3  COBPEMEHHbIX CnocoboB
3P PEKTUBHOIO NCMONb30BAHMSA 3TOW SHEPTUN SIBNAETCS CONTHEYHAs MOAENb JOPOri.

ConHe4yHasa moaenb OOpOrM — 3TO MHHOBALUMOHHLIM MPOEKT, OCHOBaHHbIA Ha mnaee
NOSTyYEeHUS SHEPrNN OT OOPOXKHOM MHMPPACTPYKTYPbl C MOMOLLBIO COMTHEYHbLIX MaHenen. Jta
MoOeNnb [OEeMOHCTPUPYET, 4YTO COfHeYHasi 3Heprus MoxeT ObiTb npeobpasoBaHa B
3MNEKTPUYECTBO U UCMONb30BaHa B MPaKTUYECKMX LEensx. ATa maes Takke NpUMeHsieTcs B
peanbHOM XWU3HW, HanpuMmep, B HEKOTOPbIX PasBMTbIX CTpaHax Ha Aoporax yCTaHOBMEHbI
COJTHEYHbIE NAHENM, N HaNaXXeHO NPOU3BOACTBO SHEPTUN.

OCHOBHbIMW KOMMOHEHTaMM 3TOW MOAENU ABMSTCA TPU 3MeMeHTa: MOAEeNb OopOoru,
CONMHeYHasa naHenb U ceBetogmogHasi namna. Mogenb goporn obblYHO M3roTaBNMBAETCHA U3
KapToHa WnM [OpYyroro JXecTKoro MaTtepuana W npeactaBnseT cobon  ynpoleHHoe
n3obpaxeHne peanbHOM OOporn. dTa MOAENb CO34aeT KOMMOPTHYH 3KCMEePUMEHTANbHY
cpeny Ons CTyQeHTOB U uccnegosaTtenen. Bropasa BaxkHas 4yacTb — 3TO COMIHEYHAasi NaHenb,
KoTopasi MPUHUMAET COJSIHEYHLIN CBET U npeobpasyeT ero B 3NEKTPUYECKYID SHEPIuio.
ConHeyHble naHenu paboTawT Ha ocHoBe (OTO3nekTpuyeckoro adpdekra, To ecTb
cBeTOBasi aHeprnsa npeobpasyeTcs B INEKTPUYECKYHD C NMOMOLLBI MOMAYynpoBOAHMKOBbLIX
mMaTepuanoB. TpeTbd 4YacTb — 3TO CBeToguogHas namna, KoTtopas npeobpasyeT
BblpabaTbiBaeMyo 3NEKTPUYECKYHO IHEPTUIO B CBET.

MprHUMN paboTbl MOAENM NPOCT N NOHATEH: CONHEYHbIN CBET NagaeT Ha NaHenb, n
naHenb npeobpasyeT 3Ty JHEPruio B INEKTpPUYeCKyto. MNMonyyYeHHbIN TOK nepegaeTcs no
npoBo4am K CBETOOWOOHOW namne, n B pesynbTate namna 3aropaetcs. OTOT npouecc
HarnsgHoO AEeMOHCTpupyeT npeobpasoBaHMe 3JHEeprm u3 OfHOro Tuna B OPYrown.
Bnarogapsa aTOMy CTygeHTbl MOryT Ha MpakTUKe MOHATb npouecc npeobpasoBaHus
3Heprum.

ConHe4Hble Aoporn MMetoT BOMbLLIOW NOTEHLMAan He TONbKO Kak obpasoBaTenbHbI
NPOEKT, HO U B pearibHOM XW3HW. Ecnn 6onbluoe KONMYecTBO aBTOMarnctpanen byaer
MOKPbLITO COSIHEYHBIMWU MaHEensMu, 3TO NOMOXET BblpabaTbiBaTb OrPOMHOE KONMUYECTBO
3NEKTPOIHEPIUN. DTa SHEPIUS NO3BONAUT NUTATb YNUYHbIE (DOHAPWU, CUCTEMbI OCBELLEHUS
AOPOXHbIX 3HAKOB, CBETOMOpbl U Aaxe 3apsKaTb 3dnekTpoMmobunu. 3TO MNOMOXeT
3KOHOMUTb SHEPIUI0 M 3aLLMLLAaTb OKPYXKaloLLyo cpeay.
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B TO Xe Bpems, cornHeudHble goporn obrnagarT psaom npeumyllects. Bo-nepsblx,
OHM 9KOMOMNYHbI, MOCKOJSTbKY He BblAENAT BpeaHbIX ra3oB. Bo-BTOpbIX, OHW OCHOBaHbI Ha
BO30OHOBMSEMOM WCTOYHUKE 3Heprun. B-TpeTbuX, OHM MOryT OblTb 3KOHOMWUYECKM
BbIrOA4HbI B AOTOCPOYHOM NepcnekTuse. B-yeTBepTbiX, OHN CNOCOBCTBYIOT MOAEPHM3aLNN
MHAPACTPYKTYPbI.

OpHako y aToM TEXHOMOMMN eCTb U HEKOTOPble HegocTaTkn. Hanpumep, ycTaHOBKa
COIHEeYHbIX NaHernen Ha goporax TpebyeT 6onblumx 3aTpaT. Kpome Toro, naHenu 3aBuUCAT
OT MOrogHbIX YCMOBWUA, U BblpaboTKa 3HEPIMM CHUXKAETCS B NACMypHble UM AOXANMBbIE
AHW. Takke naHenu, pacrnosfioXeHHble Ha Aopore, 4acTo 3arpsA3HSATCA UM nonyvaroT
MeXxaHU4ecKne noBpeXaeHus, YTo CHMXKaeT ux adPeKTUBHOCTb. [103TOMY 3Ty TEXHOMOMNIO
Heo6Xxo04MMO COBEpPLLEHCTBOBATb.

B Gyayliem corHeudHble goporu MoryT GbiTh JH—3: passuTbl 1 npeBpaTUTbCH B

WHTEeNNeKTyanbHble [OOPOXHble CUCTEMbl. Hanpumep, OHM CMOryT KOHTPONMpOBaTb
ABWXKeHWe, OTCrexmBaTtb COCTOsSiHME [0por W Jaxe npefocTtaBnATb  BOAUTENAM
MHOPMaUUIO B peXnme pearnbHoro BpemeHu. Kpome Toro, Takume Aoporn MoryT ObiTb
obopyaoBaHbl cucTeMamMu TennoreHepaumn ans npegoTspalleHns 3amep3aHns 3MMON.

B 3aknouyeHve, Moaenb COMHEYHOW [OpOorM sBMASETCA OAHUM U3  BaXHbIX
HanpaBfieHu pasBUTUSA TexXHonormn byayuiero. bnarogapsa aTomy YyenoBeyecTBO caenaeT
OONbLUOK LWar K COKpaLLEHUNIO 3KOSOrMyeckmx npobnem, adeKTMBHOMY MCNOb30BaHUIO
3HEepreTUYecKMx PecypcoB M OOCTMXKEHUK YCTOMYMBOro pasBuUTUSA. HecMoTpsi Ha CBOKO
NPOCTOTY, 3Ta MOAENb MMEET BOoMbLIOe Hay4YHOE U NPaKTUYECKOE 3HAYeHue n nobyxaaeT
MOS040€ MOKOSIEHNE K HOBAaTOPCKOMY MbILLSIEHNIO.

3aknioyeHue: B 3aknioyeHuMe, Mogenb COMHEYHOW TpaekTopuum npeacTaBnsieT
cobon ogHy n3 Hambornee akTyarnbHblX 0bBnacTe COBPEMEHHOW HaykM U TEXHUKU. JTa
MOAENb HarnsgHO  OEMOHCTPMPYET BO3MOXHOCTM  3(PEKTUBHOIO  MCMNOSIb30BaHUSA
CONMHEYHOW 3HeprunM, e€é€ npeobpas3oBaHUS B INEKTPUYECTBO U  NPUMEHEHUS B
npakTu4eckon xm3Hn. Camoe rnaBHoOe, 3TOT NPOEKT ABNSETCH BaXKHbIM LLAroM Ha nyTu K
peleHunto rnobanbHbIX Npobriem, CTOAWNX Nepes YernoBeyecTBOM — aeduumta SHeprnm u
3arpsi3HEHNs OKpYyXXatloLen cpeabl.

HecmMoTpa Ha CBOK NPOCTOTY, MOAENb COMMHEYHOM TpaekTopun obnagaet rnyboknm
HayyYHbIM cogepxaHueM. OHa HarnagHoO U ACHO AEMOHCTpPUpyeT npeobpasoBaHue
3Heprum OAHOro Tuna B APYron, TO eCTb NepexXoq COMHEYHOro CBeTa B AMEKTPUYECTBO, a
N3 HEro — B CBETOBYIO 3HEPIUO. DTO CMAYXUT NOSME3HbIM UCTOYHUKOM 3HAHWN HE TONbKO
ANS CTYAEHTOB, HO M NS LWMPOKOW nyonunkn. C noMoLLb0 MOAEeNn TeopeTUYecKme 3HaHnSA
CBSA3bIBAOTCH C NPAKTUKOW, N 3TOT Npouecc ewé bonbLue ykpennseT 3HaHuS.

CornHeyHble TpaekTopumn TakkKe paccMaTpmBaloTCs Kak MHHOBALMOHHOE pelueHue,
cnocobHoe B Byayuiem pagukanbHO M3MeHUTb MHGpacTpykTypy. LWnpokoe BHeapeHue
3TON TEXHONOMMU MO3BOSIUT HE TOSIbKO YBENIMYUTL MPOU3BOACTBO 3NEKTPOIHEPIUN, HO U
cokpatTutb  geduunTt 3Heprum. Kpome TOro, CTaHeT BO3MOXHbIM  YIyylWUTb
3HeprocHabxeHne B ropogax W CenbCKOWM MECTHOCTW, MpeBpaTMB CaMu JOporM B
NCTOYHUKN SHEPTUN.

C 9Konorn4yeckom TOYKM 3peHNd, MOAENb COMHEYHOro NyTN Takke umeeT BornbLioe
3HayeHne. OHa He BblOENSET BpPedHbIX BbIOPOCOB, HE HAHOCUT Bpeda aTtmocdepe u
nomMoraetT 9KOHOMWUTb MNPUPOAHbIE Pecypcbl. ATO UrpaeT BaXHYK pPOSfib B CHUXEHUN
npobnembl rnobaneHOro nameHeHus knumarta. cnonb3ysi BO30GHOBNSAEMbIE UCTOYHUKM
3HEepruun, YenoBeYeCcTBO AeNaeT LWar K XXM3HW B TapMOHUK C NPUPOLOMN.

OpHako npobnembl, BO3HMKaKOLWME B NPOLECCEe pa3BUTUS 3TOW TEXHOSOMMK, HENb3A
UrHopupoBaTb. Takue pakTopbl, Kak BbICOKME MepBOHaYarbHble 3aTpaTtbl, NPOOnemMbl C
obCcny>XMBaHMEM M 3aBUCMMOCTb OT NOrOAHbIX YCNOBUIA, NO-NPEXHEMY akTyarnbHbl. Tem He
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MeHee, OXugaeTtcs, 4To 3T npobnembl OyoyT NOCTENEHHO pelleHbl B pesynbraTte
Hay4HbIX UCCNegoBaHUM N TEXHOMNOMMYECKOro nporpecca.

B 3aknioyeHne MOXHO ckasaTb, YTO MOLEefNb COMTHEYHOro NyTU ABMSETCS OOHOM U3
BaXKHbIX wnaen, opMmnpyloWnNX 3HepreTudeckyto cuctemy 6yayuwero. OHa BegeTt
4eroBe4yecTBO K YCTOMYMBOMY pPas3BUTUIO, MNOOLLPHAET paunoHarnbHOe WCMNofb30oBaHue
9HEepreTMYeckUx PecypcoB M CnoCOOCTBYET CO34aHMIO 3JKOSOMMYECKM 4YUCTOM cpenpl.
[MoaToMy umccnegoBaHUs M NPOEKTbl B 3TOWM obnactv mmetoT 60onblioe 3HadYeHue ans
OyayLmnX NOKONEHNN.

JINTEPATYPbI
1. MapgoHos B.M., AmunHoB X.X., CanumoB O.A. «WNccnepoBaHve ABWMXEHUSA BO3AYLUHO-
NbINIEBON CMECU B XIOMNKOBOM KoHBeKrepey». XKypHan akonoruu. T.: 2023. Ne 4. C. 12-14.
2. A66asos .3., Canumoe O.A., CanumoB A.M. «TexHocdepunyeckme aKkTopbl B XJTOMKOBOWN
NPOMbILLNIEHHOCTMY. Y4YebHuk. T.: 2023. C. 139-154.
3. Kygpatos A., MupaxmegoB A. OxpaHa okpyxatoLien cpegpl. Y4ebHuk. — TawkeHT. 2003.
4. Berg L.S. (1908). Aral Sea and its Basin: Hydrology and History. Moscow: Nauka.
5. Dukhovny V.A., Sokolov V.I. (2003). Lessons of Aral Sea Crisis. Tashkent: SIC ICWC.
6. Glazovskiy N.F. (1990). Aral Catastrophe: Causes and Consequences. Moscow:

SUN PATH MODEL
Otabek Alisherovich Salimov
Sabrina Shavkat gizi Imamova
Sarvinoz Khusan qizi Buranbaeva
0091990s@gmail.com
Tashkent Institute of Textile and Light Industry
This article provides detailed information about a solar road model using solar energy. It

describes the model's structure, including the road itself, the solar panel, and key components
such as the LED lamp. It also explains how electricity is generated using sunlight and how this
energy powers the lamp.
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AnmaTtbl TeXHONMOrMANbIK YHUBEPCUTETI
OHipaiH ©Gacekere kabineTTiniri — OHbIH pecypcTapgbl  TWiMAi  nanganaxy,

WHBECTMUMNA TapTy, MHHOBAUUANbIK ©HIM ©eHAIpYy >X8He XanblKTblH eMip Cypy canachblH
apTTbipy kabineTiMeH cunatTanagbl. OKOHOMUKanbIK Teopusiaa Oacekere KabineTTinik
Keneci pakTopnapra Teyenai oen KkapacTtbipbiiagbl:

v eHOipICTiK XxaHe Tabufn pecypcTap;

v MH(ppaKypbInbIM canacsl;

v'agaMmu kanuTarn,

v UHHOBaUMANbIK 6enceHainik geHreni;

v MIHCTUTYLMOHanNAbIK opTa.
MHHOBaumanap ocbl daktoprnapablH, ©6apnbifblH ©3apa ©GannaHbicTbipagbl. FbinbiMn
XaHanblKTapabl eHAipicTe  KongaHy eHipAiH TexXHONoruanblk AeHreniH apTTbipbim,
9KOHOMMKarnbIK TUIMAINIKTI kKaMTamachl3 eTegi[1].

Kasipri »>kahangaHy »xafgambiHOoa eHipnepaiH 6acekere kabineTtTiniri  engin,

9KOHOMMKanblK gamy [AeHreriH ankblHOAWTbiH Herisri  kepceTkiwTepaid, 6ipi  6onbin
Tabbinaabl. KasakcTaH yLiH eHipnik gamyablH, TeHrepimai 6onybl cTpaTernsnblk MaHbi3apl
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Macene OGonbin caHanagbl. Ocbl TypfblAa WHHOBAUMANBLIK AaMy ©HIP 3KOHOMMWKACLIH
XaHFbIPTYAbIH, 8pTapanTaHablpyOblH, XXoHe TypakTbl eciMAi KamTamacbl3 eTydiH Heriari
TeTiri peTiHAe KapacTblipblnaabl.

MHHOBaumanap >xaHa TexHonornanapabl eHridy, eHAipiCTik npouecTepai XeTingipy
XKOHEe FbIfbIMU-3epTTEY HOTUXKENEPIH KOMMEpPUUANaHAbIPy apKbiibl ©Hip4iH 9KOHOMUKAIbIK
aneyeTiH apTTblpagbl

OHipaiH, 6acekere kabineTTiniri — 6enrini 6ip ayMakTbIH iLLKi XX8HE CbIPTKbl HApbIKTa
Gacekere Tyce any kabineTi, MHBECTUUMANbIK TapTbIMObUIbIFbl XOHE SKOHOMMKAIbIK
TMimainirimeH cunattanagbl. byn kepceTkilke ©HAIPICTIK KypbinbiM, WHGpPaKypbibiM
canacbl, agamu KanuTan AeHreni xxeHe MHHOBaLUMANbIK 6enceHainik acep eteai.

MHHOBaumanblk gamMy — >XaHa HeMece  XeTingipinreH eHimgep  MeH
TeXHosMorMsanapabl €eHrizy apkbifilbl  3KOHOMMUKanblK ©CiMre KOm  XKeTKidy npoueci.
MHHOBaumanap eHAipicTiH, TMIMAINIrIH apTThipbin, eHOEK eHIMAINIriH XXoFapblnaTagbl XoHe
KOCbISTFaH KyHbl XXOFapbl ©HIM LWbIFapyFa MyMKiHAIK 6epegai [2].

KasakctaHga mHHoBaumsnblk 6encenainik eHipnep 60nbIHWA apKenki AambiFaH. Ipi
Kananap MeH MHAOYCTPUANbIK opTanbikTapda fblfbIMU-3epTTey YWbIMAApbl, KOfFapbl OKY
OpblHAApPbl X8HE TEexHOMapKTep LWofbipfiaHFaH. byn anmakTapga WHHOBaUMSNbIK
Xobanapabl Xy3ere acblpy MYMKiHAIr Xofapbl.

MemnekeT TapanblHaH WHAYCTPUSAIbIK-MHHOBaUMANbIK AaMy ©araapnamanapbl xysere
acblpbifbIn, HAIPICTI UndpnaHablpy XoHe TEXHOMOMMANbIK XaHFbIPTY Lapanapbl KosiFa
anbiHyga. byn eHipnik kecinopbiHAapAblH MUHHOBaLMAMbIK BGenceHAainirin apTTbipyfa biknan
eTeqi.

MHHOBaUMAHBIH, HIpMiK 9KOHOMUKaFa acepi:

v BipiHWiaeH, nHHoBauusanap eHoek eHiMAainiriH apTTbipaabl.

v EKiHWIigeH, HBECTULMANbIK TapTbIMAbILIKTbI KyLUenTeai.

v YWiHWwigeH, agamu kanutan canachblH »akcapTaabl.

v TepTiHWIiaeH, 3KOHOMUKaHbI apTapanTaHablpyFa MyMKiHAiK Gepef,i.

KasakcTtaH VYWiH WuKi3aTTblK TOYenainikTti asanTy >XoHe >XOofapbl TEXHOMOrNAnNbIK
eHAipicTepai AaMbITy cTpaTernsanbik MaHbl3fa me.

MHHOBaumAnbIk Aamy — eHipAiH, 6acekere KabineTTiniriH apTTblpyAblH Herisri oakTopbl.
On SKOHOMWUKaHbI KaHFbIPTbIN, UHBECTUUNA TapTyFa, eHOEK eHIMAINIriH apTTbipyFa XaHe
XanbIKTblH 8r-aykaTblH XakcapTyFa MyMKiHAOK 6epefi. CoHAObIKTAH MHHOBAUMANbIK gamy
OHipnik 3KOHOMMKanbIK cadgcaTTbiH 6acbim GafbiThl 6onbIin kKana 6epeai [3].
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KARTOFGULUQDA iQLiM, TEXNOLOJi VO iQTiSADI GAGIRISLARIN
KOMPLEKS TOHLILI
S.R.Mehdiyeva
N.S.Tarverdiyeva
sabina.mextieva.1973@mail.ru
AR ETN Aqrar Problemlar institutu

Kartofguluq erzaq tehlukasizliyinds muhim rol oynayan strateji sahalerdan biridir. Lakin
son illerds iglim dayisiklikleri, texnoloji gerilik va iqtisadi ¢atinlikler bu sahanin dayanigh
inkisafini ciddi sekilde mahdudlasdirir. Temperatur dayisiklikleri ve quraghglar mahsuldarliga
tasir gosterdiyi kimi, mulasir texnologiyalara c¢ixisin zsifliyi ve artan istehsal xarcleri de
semaraliliyi azaldir. Bu baximdan, kartof istehsalinda mdvcud iglim, texnoloji ve iqtisadi
caginslarin kompleks sakilda tehlili xtisusi aktualliq kasb edir.

Kartof enanavi olaraq bir ¢cox 6lkanin gida sabstinde markazi yer tutur ve layiqli olaraq
“‘ikinci ¢orak” statusunu qazanmigdir. Strateji mahsul kimi o, arzaq tehlikasizliyinin temin
edilmasinde muhdm rol oynayir. Lakin hazirda saha global iglim dayigsikliyi, texnoloji gerilik ve
igtisadi manealar kimi kompleks ¢agirislarla Gz-Uzadir. Dinya Uzre istehlak artsa da, istehsal
risklari de paralel olaraq yuksalir ki, bu da becerma va emal yanasmalarinin yeniden nazardan
kegirilmasini zaruri edir. Son illerin musahidaleri gdsterir ki, bir cox regionlarda mahsuldarliq
10-20% azalmaqda, saxlama marhalasinds itkiler ise 30-40%-a gadar ylksalmakdadir ki, bu
da problemin miqyasini daha aydin sakilda ortaya qoyur.

iglim dayisikliyi en geyri-sabit amillarden birine gevrilmisdir. Vegetasiya dévriinde bas
veran quraqgliglar, anomal istiler ve temperatur dalgalanmalari mahsuldarligi va yumrularin
keyfiyyatini ciddi sekilde asagi salir. Bununla yanasi, iglim risklarinin artmasi fermer
tosarrifatlarinda geyri-muayyenliyi glclandirir ve bu seraitde kend tesarrifati sigortasi, erken
xebardarliq sistemleri va risklarin kompensasiya mexanizmlarinin tetbigi xUsusi aktualliq
gazanir.

Paralel olaraq su ehtiyatlarinin ¢atismazligi problemi kaskinlagir. Kartofun snanavi olaraq
suvarmasiz yetisdirildiyi bolgalerds artiqg muasir suvarma sistemlarina ehtiyac yaranir ki, bu da
bdylk investisiyalar taleb edir. Eyni zamanda, gubrelarden intensiv istifade ve novbali akin
gaydalarina amal olunmamasi torpaglarin deqradasiyasina gatirib ¢ixarir. Bu baximdan
damcili suvarma sistemlarinin tetbigi ve duzglin agrotexniki yanasmalarin genislondiriimasi
ham resurslara genast, ham da mahsuldarligin artirilmasi baximindan vacibdir.

Bitkiye olan bioloji tazyiq her il guclenir. Fitoftorozun daha aqgressiv stammlarinin
yaranmasi va bakterial xastaliklarin yayilmasi moévcud muhafize Usullarini zsifledir. Bir gox
patogenlarin fungisidlare gargi davamlilig gazanmasi veziyysti daha da murakkabloesdirir.
Bu seraitde xastsliklora davamli sortlarin tatbigi ve elmi asasli muhafize sistemlarinin
qurulmasi zaruri olur.

iglim dayisikliyi hamginin zerarvericilorin yayilma arealini geniglandirir. Kolorado
bdcayi ve meftil qurdu yeni erazilore yayilaraq slave riskler yaradir. istehsalgilarin
garsisinda duran asas vazife ekoloji talablare uygun sakilde effektiv muhafize sistemlori
qurmaqdir.

on kaskin problemlardan biri idxal olunan toxum fondundan asililiqdir. Bazi dlkalarda
xarici seleksiyanin payi artiq 70-80%-o catmisdir ki, bu da tadarik zencirinde yaranan
risklari artirir. Yerli toxumcguluq ise ¢ox vaxt keyfiyyastli elit material ¢atismazligindan
aziyyat ¢akir. Bu baximdan toxumgulugun inkisafi Ggln doévlet dastayi mexanizmlarinin
konkretlagdiriimasi, seleksiya markazlarinin guclendiriimasi ve sertifikath  toxum
istifadesinin stimullagdiriimasi xususi ahamiyyat dasiyir.

Muasir kartof istehsali ylksak texnoloji avadanliq olmadan mimkun deyil. Lakin bu
texnologiyalarin yuksek qiymati onlari kigik ve orta fermerler uGglin algatmaz edir.
Kohnalmis texnikadan istifade ise mahsulun zadalonmasine ve saxlama itkilarinin
artmasina sebab olur. Bu problemi aradan qaldirmaq ugun fermer kooperativlarinin
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yaradilmasi va texnikadan birge istifade modellerinin tetbigi daha semarali yanagsma hesab
olunur.
Sahanin ragamsallasdirilmasi — dronlar, sensorlar ve suni intellekt asasli sistemlar —

boylk potensiala malikdir, lakin halelik genis yayllmamisdir. Halbuki bu texnologiyalar
resurslardan daha semarali istifade ve mahsul itkisini azaltmag baximindan muhdm rol
oynaya biler.

Yetigdiriimis mahsulun gorunmasi problemi onun istehsali gader kaskindir. Muasir
anbarlarin catismazligi sababindan itkiler ylksek saviyyada qalir. Bu ise fermerlori
mahsulu tez ve ¢ox vaxt asagl qgiymete satmaga macbur edir. Neaticeds bazarda
giymetlarin geyri-sabitliyi va saffafligin zaifliyi masahide olunur. Bu problemlarin halli Ggun
elektron ticarat platformalarinin inkisafi, agiq giymat malumatlarinin paylasiimasi ve
fermerlarin bazara birbasa ¢ixis imkanlarinin artirilmasi vacibdir.

Bundan alave, emal sanayesinin zaif inkisafi kartof istehsalcgilarini xam mahsul
bazarindan asili veziyystde saxlayir. Halbuki nisasta, quru plre ve dondurulmus
mahsullarin istehsalinin genislondiriimasi oalave dayer yaratmagla yanasi, giymat
sabitliyina da tdhfe vere biler.

Kartof istehsalinin igtisadi semaraliliyi maya deyarinin artmasi sababinden azalir.
Yanacaq, gubra va pestisidlerin bahalagsmasi fermerlarin galirlerini azaldir. Bununla
yanagl, sahade ixtisasl kadr catismazhg da ciddi problemlardan biridir. Muaasir
texnologiyalari tetbig eda bilan agronom ve muhandislarin hazirlanmasi, aqgrar tshsilin
inkisafi ve fermerlar Ggun davamh talimlarin teskili bu baximdan muhim shamiyyat kasb
edir.

Kartofculugda moévcud problemlar yalniz agrotexniki deyil, ham da iqgtisadi ve
institusional xarakter dasiyir. Kicik ve orta fermer taserrifatlarinin zeif kooperasiyasi
onlarin bazarda ragabat qabiliyystini asagi salir. Bu sebsbden kooperativlerin inkisafi,
birge logistika ve satis mexanizmlarinin yaradilmasi sahanin dayanighgini artiran asas
amillerdan biridir.

Belalikla, kartofgulugda sistemli bohranin aradan qaldirilmasi Ggtin kompleks yanagsma
taleb olunur. Dovlet destayi, elmi yeniliklar, muasir texnologiyalar, effektiv logistika, soffaf
bazar mexanizmlari va glclu insan kapitali birge sakilde inkisaf etdiriimalidir. Yalniz bu
halda sahanin dayanigh inkisafini tamin etmak va arzaq tehlikasizliyine uzunmuddatli
zomanat vermak mumkun olacaq.
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COMPREHENSIVE ANALYSIS OF CLIMATIC, TECHNOLOGICAL, AND ECONOMIC
CHALLENGES IN POTATO PRODUCTION
S.R.Mekhdiyeva
N.Sh.Tarverdiyeva
sabina.mextieva.1973@mail.ru
Institute of Agrarian Problems of the Ministry of Science and Education
of the Republic of Azerbaijan

Potato production is one of the strategically important sectors of agriculture, playing
a significant role in ensuring food security. In modern conditions, the sector faces a range
of complex challenges related to climate change, technological limitations, and economic
factors. Rising temperatures, droughts, and unstable weather conditions negatively affect
both yield and product quality. At the same time, a low level of mechanization, limited
access to modern technologies, and increasing production costs reduce overall efficiency.
This article provides a comprehensive analysis of climatic, technological, and economic
factors affecting the development of potato production and outlines the main directions for
improving the sustainability of the sector.

Keywords: potato, climate, technology, economy, yield, food security
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AHAJIN3 BE3OMNACHOCTU CUCTEMbI «<YENOBEK-MALUMHA-OKPYXXAIOLWAA CPEOA» HA
TEKCTUIIbHOM NMPOU3BOOCTBE
NM.UcaxopxaeBa
fizuli.ekonomist@gmail.com
TawKeHTCKMN MHCTUTYT TEKCTUITbLHOW U JFIErKOW NMPOMbILLIIEHHOCTH
B crtatbe npuBedeHbl pesynbTaTbl aHanuM3a 6e30nacHOCTM CUCTEMbI «YeSIoBEeK—

MallMHa—cpeada» U HaMedeHbl HanpaBreHust ganbHeunwen paboTbl NO KONNMYECTBEHHON
OLleHKe TPaBMOOMNACHOCTN Ha TEKCTUNBLHOM NMPOU3BOACTBA.

3agaum nocTtaBrieHHble nepen TEeKCTUMbHOW MPOMBIWMEHHOCTBIO B YCMOBUSAX
PLIHOYHON OKOHOMMKM MO COBEPLUEHCTBOBAHUIO TEKCTUMbHbBIX TexHonorun, Ttpebyer
OLHOBPEMEHHOIO pelleHns U coumanbHbix npobriem. Cioga OTHOCATCA 3HAYUTENbHOE
yMeHblUEHNe, a B MNepcrnektMBe —  JNUKBMOAUMS  TshKenoro  ¢omMsmyeckoro
ManokBanuuuuMpoBaHHOro Tpyaa, obecneyeHve 300POBbIX CaHUTAPHO-TUMIFEHUYECKUX
yCrnoBMA U BHeEAPEHMe COBEpLIEHHOM TexHUMKM 6e30nacHOCTH,  YCTPaHSALNX
NPOM3BOACTBEHHbIN TpaBMaTu3M U npodgeccunoHarnbHble 3abonesaHus. MonoxuTensHble
COBUM B peLleHMM AaHHOW NpobremMbl MOXHO OXuaaTb NpU pacluMpeHnn TeoPEeTUYECKNX
nccregoBaHnn No HageXHOCTU CPeaCTB 3alnThl B TEKCTUITbHOW MPOMBbILLTIEHHOCTU

BaxHble ycnoBua gnst aHanuaa 6e3onacHOCTU Tpyga — CBOEBPEMEHHOCTbL M MOMHOTA
ncxogHoM MHopMauun, 3HaymTernbHast YacTb KOTOPOW MOCTYNaeT yXKe nocre aBapuun nnm
HecyacTHOro cny4das. Ha ocHoBe aTon MHpopMaumn paspabaTbiBaloT 3aLMTHbIE MEPbI U
cpenctBa, [JenawT BbiBOL O  HanpaBfeHUW  KanuTaroBrOXeHUW, AaribHenwmx
nccnegoBaHnn n 1.4. bonbwoe 3HayeHMe nmeeTt nonyvyeHne mHdopmaumm o6 oTkasax
obopyaoBaHMs 0O NPOMCLLUECTBUS HecdacTHoro cnydas. WHdopmaums ana aHanuaa
6e3onacHOCTM MOXeT ObiTb MOfy4YeHa pasnuMyHbIMKM MeTodamMun — boTorpadupoBaHMEM,
CTEPEOKNHOCHEMKOW, MyTEM XPOHOMETPaXxa, 3anucamm no ctaHgapTHom hopme 1 T.4.

LLinpokoe BHeOpeHWE CUCTEMHOro MeToda aHanmsa NpUYMH HecYacTHbIX CrlyvyaeB Ha
nNpeanpusaTUaX TEKCTUbHOW NPOMBILSIEHHOCTU MNO3BONUT 6onee MNOMHO wuccnenoBaTtb
YCrOBUS 3apoXxdeHusi, (opMMpoOBaHUS U MPOSABMEHUA OMacHbIX MNPOU3BOAUTENBHbIX
(haKTopoB, BbISABUTb CKPbITble MNPUYMHBLI TpaBMaTuU3Ma, MOfIHEE W3YYUTb CBOWCTBA M
XapaKTepPUCTUKN OCHOBHbIX KOMMOHEHTOB TUMUYHbIX NMPOU3BOACTBEHHbLIX CUCTEM, UX POSlb
1 3HAYMMOCTb B NPUYMHAX HECYACTHbIX CllyYaeB 1 aBapumn.
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PaccmoTpym 3TO Ha npuMepe HecyacTHOro criyyass npu  ycTpaHeHunm 3abos
cenapatopa CC-15A. XapakTepHble BuAbl TpaBM: MageHWe C BbICOTbl; BCEBO3MOXHbIE
BbIBMXW, YyWKObLI, Nnepenombl NMpu BblEMKE XrOMKa-Cbipua BPY4YHYHO M3 cenapauuoHHON
Kamepbl 13—3a BbIHY>XAEHHOro HeyaobcTBa paboTbl 1 T.4. Tenepb pacCMOTPUM MPUYNHBI
3aboqa: ocnabno HaTaXHOE YCTPOMCTBO TEKCTPOMHOro npuBoga ckpebkoBoro Bana;
NOBbILLEHHbLIA W3HOC CKPEOKOBLIX MMIAHOK; MOBLILEHHAA BMAXHOCTb XJIOMKa-cbipua u
HepaBHOMEPHOCTbL €ro nogayuM B Tpyby nNHeBMOTpaHcnopTa; 3abon KamMHeynoBuTensa u
nonagaHve NOCTOPOHHMX NPeaMeToB; 3a00M CUCTEMbI OYMCTKM aTMOCHEPHbLIX BbIOPOCOB
nocne cenapartopa u 1.4. Takum obpasom, npuynHamMuM TpaBmaTuaMa MNpu yCTpaHEHUU
3ab0s cenapaTtopa SBNATCA HE TONMbKO ONacHbIe NpMeMbl Tpyaa, HO U KOHCTPYKTUBHbIE U
TEXHOSOrMYeckne HedoCTaTKN, CHWXKAaKOLWME HageXHOCTb paboTbl 3TOM cucTembl. [na eé
noBbILWEHNsT HeobxoaMMo pewnTb npobrnemy aBTOMaTM3auMyM KOHTPOMS MEepPexoOHbIX
aspoaMHaMUYECKMX TMpoueccoB B npens3abonHbii  nepuog BPEMEHM B CUCTEME
NMHEBMOTpPAHCMNOPTa XMonka-cbipya. ATO MOryT ObITb pefnie KOHTPOSs CKOPOCTM BpaLleHNs
CKpebKoBOro Bana cBsi3aHHbIX CO 3BYKOBOW CUrHanmsauuen; aBTomaTmyeckas 3acroHka A-
222 Ha BEHTUNATOPE CBA3aHHasi C AaTynkamMu AaBneHus U T.4.

Ona o6pabotkm wuHpopmauum o 6esonacHocTn cuctembl YMC, npuymHax
NPOM3BOACTBEHHOINO TpaBMaTM3ama, CPaBHUTENbHOM €ro ypoBHE B OXpaHe Tpyda
NCMONb3ylT  OOCTOBEPHbIE U anpobMpoBaHHbIE METOAbl TeopuuM  CTaTUCTUKM.
Cratuctnyeckne MeToabl He «Co3[arT»  AOMNOSNHUTENbHOW WHOopMauun, HO OawT
BO3MOXHOCTb Ha OCHOBE psiga AENCTBUN C JaHHbIMU HAbNAeHU AenaTb onpeaeneHHble
BblBOAbl C OnNpeaerieHHoMW A0CTOBEepHOCTLI. Hambonee adpdekTMBHO cTaTtucTuyeckue
MeToabl MOryT ObiTb peanu3oBaHbl C NMOMOLLLI KOMMbIOTEPHbLIX TEXHOMOMMA, TaK Kak B
3TOM cry4ae MoXeT ObITb UCnonb3oBaHa npeacraBuTenbHasa 6a3a AaHHbIX.

Mmesa onpegeneHHyid WHGOPMaUUO, MOXHO MCMNONb3oBaTb MeETOoAbl aHanuaa
0©e30MacHOCTN CMOXHbIX CUCTEM XIOMKOOYMCTUTENbHOro npoussoacTea. CyuiecTByeT
JOCTaToOYHO OOsbLUOE YMCIIO METOAO0B aHarnm3a 6e30MacHOCTU CMNOXHbIX CUCTEM, OJHaKO
HW OOWH MEeTO4 He ABMNSEeTCA yHMBepcasnbHbIM. OTO CBA3aHO C OCOBEHHOCTSAMU CUCTEMDI
UMC, ee dyHKuMAMM, 3Tanamm NpoBeAEHNA aHanu3a, UCNofb30BaHNEM Ka4E€CTBEHHbIX U
KONMMYECTBEHHbIX  KpuTepueB. AHanmM3  6Ge3onacHocTu MPOEKTHbIX  PEeLUEHWUN,
0a3npyrLWKMXCAa Ha MCMNONb30BAHUN TEXHUYECKUX CTaHOAPTOB W YTBEPXKOEHHbLIX HOPM
©e30nacHOCTK, Ha aTanax TEXHMYECKOro 3agaHuns, TEXHNYECKOro NpeasioXKeHus, 3CKM3HOro
N TEXHMYECKOro MpoekTa, a Takke npu paspaboTke KOHCTPYKTOPCKOW AOKyMEHTauuun u
UCNbITAHNSIX BbISBMSIET OMACHOCTW, MOTeHUManbHO npucywme cucteme. AHanua
©e30MacHOCTM 3KCNNyaTMpyemMoro Npon3BoaCTBEHHOrO 060pya0BaHUSA U TEXHONOMMYECKNX
NMpPOLIECCOB OLIEHMBAET KayeCTBO MPUHATbLIX B MPOEKTHOW [OKYMEHTaLMM pPeLleHun Ha
OCHOBE CYLLECTBYHOLLUNX OTKMNOHEHUN B HOpManbHOM (OYHKUMOHUPOBAHUM CUCTEMBI, T.€.
cnyyaes aBapui, TpaBMaTuamMa 1 npoeccnoHanbHbIX 3aboneBaHni.

Mexagy TeM NPUMEHEHME TEX WIIM UHbIX MaTeMaTU4eckMx METOOOB WM MoAenen
TpebyeT He Tonbko 6e3yKOPU3HEHHOrO BadeHns 3TMM annapaToM, HO U HeOBXoAMMBbIX U
AOCTOBEPHbIX MCXOAHbIX AaHHbIX. [Mpy ncnonb3oBaHUM KM cbope UCXOAHbIX OaHHbIX,
OTHOCAWMXCA K GesonacHOCTM Tpyda, Bcerga MpUCYTCTBYET OnpedeneHHbIn dnemMeHT
HEe3HaHUS NN HETOYHOCTMW.

BbiBoabl: OCHOBHbIMW HanpaBneHusMn adanbHenwen padoTbl MO  KONMMYECTBEHHOW

OLIEHKE TPaBMOOMACHOCTUN XIOMKOOYMCTUTENBHOIO NPOM3BOACTBA ABNAIOTCS:

e (CO30aHME aBTOMATM3MPOBaHHbIX OaHKOB AaHHbIX WM  WHAOPMALMNOHHBLIX CUCTEM,
cogepXalimx COOTBETCTBYIOLLYHO MHAGOPMALMIO MO TpaBMaTUYECKMM  OTKasam
obopynoBaHus;
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e paspaboTka meToaMk 06paboTKM 3TON MHpoOPMaLUK B LENAX NPOrHo3a U BbISIBIEHMS
Hanbonee onacHbIX OTKa30B;

e paspaboTka pasnNUYHbIX MaTeMaTU4eckux MOAENnen OTKa3oB W TPaBMOOMACHOCTU
NpOn3BOACTBEHHOIO 060PYAOBaAHUS;

e pas3paboTka KONMMYECTBEHHOW OLIEHKN BaXXHOCTU Pa3fMYHbIX KOMMOHEHTOB CUCTEMbI
YenoBeK-MallMHa C TOYKM 3PEHNSA TPABMOOMACHOCTY;

e paspaboTka dopMarnbHbIX MNpoueayp MNOCTPOEHUS JIOXKHO-BEPOSTHbIX MOAENewn
TpaBMOOMNacHOCTM 000opyaoBaHMS;

e paspaboTka nporpaMMHOro obecnevyeHuss AONs  KOMMbIOTEPHbIX  TEXHOMOMNNA,
BKMOYatoLlero B cebs BoilleykazaHHble METOA4bI U MOAENN.
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SAFETY ANALYSIS OF THE “HUMAN-MACHINE-ENVIRONMENT”
SYSTEM IN TEXTILE PRODUCTION
G.M.Isakhodjaeva
fizuli.ekonomist@gmail.com
Tashkent Institute of Textile and Light Industry
The safety of the “human—machine—environment” system in textile production

depends on the reliability of technological equipment, the effectiveness of occupational
safety measures, and the quality of information used for risk assessment. The conducted
analysis demonstrated that industrial injuries are caused not only by unsafe working
practices but also by structural and technological shortcomings of production systems. The
implementation of automated monitoring and control systems, together with modern
statistical and mathematical methods, can significantly improve workplace safety and
reduce occupational injuries. Further research should focus on the development of
computerized databases, predictive models, and advanced software technologies for the
guantitative assessment and prevention of injury risks in textile and cotton-processing
industries.

Key words: human—machine—environment system, textile production, occupational
safety, industrial injuries, injury risk assessment, textile industry, equipment failure,

automation, safety analysis, statistical methods, mathematical models, workplace
accidents, cotton-processing production, labor protection, industrial safety systems
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iQLiM AMILLORININ UzUM Vo SORABIN KEYFiYYSTIN® TOSIRI
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f.amiraslanovov@atu.edu.az
Azarbaycan Texnologiya Universiteti!
Heyvandarliq ve Baliq¢iliq EImi Tadgiqat institutu?

Uzim dinyanin mixtslif iglim seraitinds bitir. Iglim seraiti istehsal névini, yeni sifre
uzUmd, kismis UzUmu, sultan Uzdmu, serab UzumU ve ya sire istehsali Ugun Uzum
yetisdirilecayini muayyan edir. Mahsulun keyfiyyati asasen iglimle muayyan edilir. Har bir iglim
zonasi Uciin insanlar en miintezem yetisen ve an yaxsi meahsul veran sortlar seciblor. iglim
hamg¢inin zararvericilorin va xastaliklerin yaranmasina tesir gostarir. Rutubaetli, isti iglim
gbbalak xastaliklarinin inkisafi Gg¢ln alverislidir. Quru iglim Gzim zararvericilarinin goxalmasina
kémak edir. Uzim bitkisinin bdytimasi va inkisafi, Gzimin migdari ve keyfiyyati, elocs de emal
mahsullari mixtalif atraf muhit seraitinden tesirlenir. ©sas iglim amilleri temperatur, isiq ve
rutubatdir. Bu amiller Gzumin bdylumasina va inkisafina tesir gdstarmak Ggln qarsiligh tesir
gosterdiyindan, har birinin rolu ve shamiyyati coxdayiskanli tahlillar ve tadgigata sistematik
yanasma istifade edarak foerdi olaraq muayyan edils biler. Yerli temperatur saraiti meyvanin
yetismasini va agdacin kifayat gadar tam yetismasini temin etmalidir. ©traf muihit seraitinin
mahsuldarliga tesiri gox vaxt sort xususiyyatlarinden daha ¢ox 6zunu gosterir. Muxtalif iglim
zonalarinda yetisdirilan eyni sort bezan tamamile fargli mahsul va keyfiyyst vera biler. Buna
gOra da, Uzum sortlarinin ixtisaslagsmasi va rayonlasdiriimasi ile baglh obyektiv qarar gabul
etmak Uclin mirekkab atraf mihit seraitinin dyrenilmasi gox vacibdir. Uziim bitkilsrinin glicii ve
inkisafi, elece de mahsulun migdar ve keyfiyyati asasen torpaq seraitindan asilidir. Diger
coxillik bitkilerden fergli olaraq, Uzim bir nece metr darinliye uzanan guclu kdk sistemi inkisaf
etdirmaya ve daha derin torpag ve yeralti Ufuglarden nem va gida maddslerindan istifade
etmaye gadirdir. Bu gabiliyyat GzimUin muxtslif torpaq seraitinde yetisdiriimasina imkan verir.
Buna gore da, muayyan keyfiyyatli GzUm yetisdirmak Ugun torpaq xususiyyatlarinin va iglim
soraitinin optimal birlesmasini tapmaq lazimdir. Uzim sireliliyi, yiksek seker terkibi, orta
tursulugu ve destenin berk hissalarinde muxtelif faydali kimyevi maddslarin olmasi
sebabinden serabgiliq Ugln an yaxsi xammaldir ve bu da miuxtslif név serablarin amale
gelmasina imkan verir [1, 2]. Uzim serabinin keyfiyysti ve torkibi gesiddan, becarilmanin
ekoloji ve cografi amillerinden ve kend tasarrifati tacribalerinin ¢esidinden asilidir. Miayyan
bir sarab ndvu ug¢un xammalin uydunlugu da asas kimyavi komponentlarin keyfiyyat nisbati ila
muayyan edilir. Muayyan keyfiyyatli GzUm yigimi yalniz yetigdirilon nov ugun optimal hava va
iglim seraiti yaradildiqda alda edilir. Bu, mixtslif becerma saraitinin mahsulun keyfiyystina
nece tasir etdiyini bilmak talab edir. Onlarin éyranilmasi oldugca ¢atindir, ¢clinki UzUm bitkisi
eyni vaxtda genis hava amillarine maruz galir. Muxtalif Gzim sortlarinin ve serab qruplarinin
kimyavi terkibinin Oyranilmasi sarablarin terkibi ile onlarin organoleptik giymatlandirilmasi
arasinda muayyan gqanunauygunluglar yaratmaga imkan verir. Sarab keyfiyyatini xarakterize
edan dad giymatlandirmasi Uzum terkibinin fiziki-kimyavi xususiyyatlari va mahsuldarligi ile
birbasa baglidir. Bu struktur xtususiyyaetler, 6z ndvbasinda, sortlarin genetik xisusiyyatlarindan
va xarici mahdudlasdirici amillarden asili olaraq formalasir ki, bunlardan an vaciblari hava
soraitidir. Bu magsadla Uzimuin asas muayyanedici struktur xtsusiyyatleri kimi sekar miqdari,
tursulug, mahsuldarlig ve serab dadma ballar secilmisdir. Hava amilleri arasinda Uzum
bitkisinin inkisafinin muxtalif marhalalerinde aktiv temperaturlarin cemi, minimum va
maksimum hava temperaturu, yaginti va nisbi ratubst hagginda malumatlar toplanacag.
Tadqigatin serabgiliq tacribasi hale kifayat qadar sistemlasdiriimamis yeni ag ve qirmizi Uzim
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sortlari Gzarinde apariimasi da vacibdir. Mahsul ¢catismazligi ve serab keyfiyyatinin asagr digsmasi
asasoen istehsal akinlarindeki atraf muihit geraiti ile bitkinin bioloji ehtiyaclari arasinda
uygunsuzlugdan gaynaglanir. Bu problemin halli ilk névbada sortlarin inkisaf eden xususiyyatlarini
giymatlondirmaya, onlarin qarsiligh tesirinin  effektivliyini ve bitki organizminse tesirini
giymatlondirmaya va onlarin becarilmasi Ug¢un an alverigli saraitin tapiimasina yonaldilmalidir [3].
Buna asaslanaraq, riyazi modellesdirmadan istifada edarak yuksak keyfiyyatli sarab mahsullarinin
istehsali Ggun hartarsfli metodologiya hazirlanmigdir. Bu halda, prognozlasdirici model bitkilerin
inkisafinin fenoloji marhalalerini ve sortlarin genotipik xususiyyatlarini nazare alaraq straf muhit
amillarinin birlegmasini temsil edir. Sarab ve digar Uzim asash mahsullara murakkab bir proses
kimi baxmaq olar: Gzum sortu, tebii va iglim amilleri, kend tasarrufati tacribaleri ve xammalin
emall texnologiyasi. Bu prosesin son iki komponenti dayisdirile bilse da, sort seciminde va
yerlesdiriimasindaki sahvler mdvcud akinleri kdkindan ¢ixarmagq, onlari dayisdirmak ve ya yeni
sortlarla yenidan peyvand etmakla duzaldile bilar ki, bu da shemiyyatli kapital qoyulusu taleb edir.
Duzgln sort se¢imi sarabgilig mévsumu boyunca Uzum emalinin barabar paylanmasina imkan
verir. Yuksoek keyfiyyatli UzUm va nasticeds salde edilon serab yalniz musyyan bir sortun
yetisdiriimasi Ggun optimal ekoloji ve cografi amillar ve torpaq seraiti yaradildigda ve musyyan bir
bdlga Ugun elmi cahatdan asaslandiriimig kand taserrufati tacribaleri tetbiq edildikds alde edilir.
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The question of the influence of climate on wine quality is relevant for most wine-growing
regions. Even in the best wine-growing regions of a temperate climate, the annual weather regime
can develop differently, and the quality of wine can sometimes be better, sometimes worse. It is
accepted that the quality of wine depends on the main factors determining the ripening of grapes -
heat, light and humidity. In this regard, the nature of the climatic conditions of the year is superior
to the nature of the soil. However, the variability of the weather regime is such that it is practically
impossible to repeat the quality of the combination of conditions. The combination of weather
conditions characteristic of a particular wine-growing region determines the typical level of wine
quality for the region.

Keywords: grapes, wine, climatic factors, environment, grape juice, table wine.
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W3YYEHUE BO3OENCTBUA OYUCTKU CTOYHbIX BOA HA OKPYXXAIOLLYIO CPEQLY B
TEKCTUIIbHOW NPOMBILLNEHHOCTU
H.T.YpmaHoB
fizuli.ekonomist@gmail.com
TalwKeHTCKMN MHCTUTYT TEKCTUSTbBHOW U JSIErKOWU MPOMbILLSIEHHOCTHU

B paHHOM Te3uce paccmaTtpuBaloTCA  BOMPOCblI  BHeApeHna addeKTUBHbIX
TEXHOMOMMA OYUCTKM CTOYHbIX BOA W 3KOSOMMYECKOro YnpaBrieHUsi CTOYHbIMM BOZaMU
TEXHOSIOrMYECKMX MNPOLLECCOB B TEKCTUSIbHOW MNPOMBbILLSIEHHOCTU, COXPaHEHUs1 BOLHbIX
PEeCypCoOB 1 OXpaHbl OKpY>KatoLLen cpeabl.

TeKkcTunbHasi MNPOMBILSIEHHOCTb, HECMOTPS Ha TO, 4TOABNAETCS OAHUM U3
Ba)KHEMNLUMX CEKTOPOB 3KOHOMWYECKOrO pas3BUTUS, NPOM3BOAUT OrPOMHOE KONNYECTBO
BOAb! M 3arpsA3HEHHbIX CTOYHbIX BOA. [1psiMon cOpoC 3TMX NPOMBILLSIEHHBIX CTOYHbIX BOA B
NpUpoaHble BOAOEMbI HapyLLAET 3KOMOrM4eckoe paBHOBECUE, CHMXKAET KadeCTBO BOOHbIX
pecypcoB M HaHOCUT yLiepb BOAHbIM akocucTeMam. MoaToMy BHeapeHue adhdeKTUBHbBIX
TEXHOMOMMA OYUCTKM CTOYHBIX BOA W MX SKOMOrMYECKOro yrnpaBfieHUs UMeeT OrpoOMHOe
3HayYeHne ans YCTOMYMBOrO pasBUTUSA, COXPaHEHUsI BOAHbIX PECYPCOB M  OXpaHbl
OKpyXatoLen cpeabl.

[na TeKCTUNBHOWM NPOMbILLIIEHHOCTU XapakTePHO BbICOKOE NOTpebrieHmne BoabI:

e [ON4 npomsBoAcTBa 1 Kr TEKCTUITbHOW Npoaykuun ucnonssyetcs ot 50 go 250 nutpos
Boabl, npu atom 80—-90% aTon BoAbl cOpackiBaeTCA B BUAE CTOYHbIX BoA. [1]

e TEKCTUNbHas NPOMBbILSIEHHOCTb €XEerogHo NPou3BoANUT 79 MUNNMapLoB Kybudeckmx
METPOB CTOYHbIX BO4. [2]

o 6ONbLUOE KONMMYECTBO KpacuTenem U XMMUKATOB YCIOXHAET OYUCTKY CTOYHbIX BOA U
CHWXaeT nHaekc bruopasnoxenus. [3]

OTN OaHHble MOoKa3blBalT, HACKOMbKO HEraTMBHO TEKCTUIbHAs MPOMBbILLSIEHHOCTb
BIMSIET HA 3KONOrm4yeckmn GanaHc.

XapaKTepUCTUKN CTOYHbIX BOA TEKCTUITbHOW NPOMbILUIIEHHOCTU

CTouHble BOObI  TEKCTUMNBHOW  MPOMbBILWIIEHHOCTU  codepXaT  cnegywoLwime
3arpsisHsiloLLMe BeLLeCcTBa:

o« Kpacutenu n opraHunyeckue nuUrmeHTbl (HeobGpaTumble, TPyAHO noagarolmecs
BMOPa3oOXEHMIO).

e Xumunyeckue BeLUeCTBaA: LLENOYN, KNCMNOTbI, MOKOLLME CpEeaCcTBa.

o Conu, B3BelLleHHble TBepAble YacTULbl, MEXaHU4YEeCKNe YacTulbl U
BbICOKOTOKCUYHbI€ COeANHEHMUS.

Ecnn aTm ctoyHble Boabl MonagakT B MPUPOOHblIE BOAOEMbI, 3TO HE TOJbKO
yXyawaeT Ka4yecTBO BOAbl, HO 1 HapyLlaeT (OTOCUHTES U XXU3HEHHO BaXKHbI€ NPOLECCHI B
BOAHbIX OpraHn3max.

JKonornyeckoe 3Ha4eHue OYUCTKU CTOYHbIX BOJ,

K OCHOBHbIM 3KONTOrMYECKMM NPENMYLLECTBAM OUYUCTKN CTOUHBLIX BOL, TEKCTUIbHbIX
npeanpusaTMiA OTHOCATCS:

[0 3awmTa BoAHbIX pecypcoB

OunueHHy0 BOAY MOXHO MOBTOPHO MCMONb30BaTb B  MPOU3BOACTBEHHbLIX UMK
NPOMBILLMIEHHbIX MpOLEeccax, YTo CnocobCcTByeT 3KOHOMUM BOAHLIX PECYPCOB U CHMXKAEeT
NoTPeBbHOCTb B MNOMy4YEHNUN HOBOW OYULLEHHOW BOAbI.

O YcTtonumBocTb 3KOoCcUCTEM

HenpurnagHbie Kkpacutenu n TOKCUYHbIE BELLLECTBA NOAABMAAIOT POCT BOAHbLIX OPraHN3MoB
W HeraTMBHO BNUAIOT Ha nuweByto uUenb. OuucTka CTOYHbIX Bog obecnednBaeT
COXpaHeHMe ecTeCTBEHHbIX OMONOrn4Yeckmx NpoLEeccos.

[0 3papaBooxpaHeHue
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Ecnv Bogoembl ocTtaloTcsa 3arpsi3HEHHbIMW, 3TO NpUBEAET K YXYALEHUIO KayecTBa BOAbl
AN NUTbEBOro BOOOCHAGXEHUS U CerbCKOXO3SNCTBEHHOrO MCMONb3oBaHuUs. OuncTka
NO3BOSNT CHU3UTb 3TU PUCKU. [4]
[0 NMepepaboTka 0TXOQ0B U COXpaHeHUE pecypcoB
Ounctka cTouHbIX BOA obecneynmBaeT YCTOMYMBOCTb MPOMBILMEHHOCTN W co3gaeT
cuctemy nepepaboTkm OTXOLOB.
TexHONornm o4YNCTKN CTOYHBLIX BOA
OCHOBHblE TEXHOMOrMW, UCMOSib3yeMble B OYMUCTKE CTOYHbIX BOJ TEKCTUIbHOW
NMPOMBILLIIEHHOCTH:
5. dPusnyeckasa ounCTKa — B3BelLMBaHue, punbTpaums, oCaxaeHune.
6. XuMunyeckasa obpaboTtka — koarynauus, pnokynauus, perynuposarHve pH.

7. Buonorunyeckas obpaboTtka - pasnoXxeHune OpraHnyeckmx BELLIECTB
MUKPOOPraHn3Mmamu.
8. UHTerpmpoBaHHble MeToAbl — KOMMJIEKCHbIE CUCTEMbI, coyeTarowme GU3NKo-
XMMu4eckme n brnonornyeckme NpoLecchl.
CoBpeMEHHbIE  TEXHOMOMMM — B YACTHOCTW, [AUHAMWYECKMe MeMOpaHHble,
9NEKTPOXUMMYECKME W (pOTOKATaANMTMYECKMEe MeToAabl — MO3BONSAT  MOBbLICUTb

3P PEKTUBHOCTb OYMUCTKM CTOYHbIX BOA.

CrtaTuctnyeckue gaHHble

Moka3atenu OaHHbIe
O6beM CTOYHBIX BOA, 00pa3syloLmnxcs B TEKCTUNBHOM ~79 munnuapg
NPOMbILLIIEHHOCTU MO BCEMY MUPY. m3/roq

Bknaa CTOYHbIX BOA TEKCTUIBHOM NPOMbILINEHHOCTM B | 17-20 %
rnob6anbHoe NPOMbILLIIEHHOE 3arps3HeHne
Pacxopn Boabl (Ha 1 TOHHY NpoayKunn) 100-200 m?
[MpOUEHT CTOYHLIX BOA (TEKCTUIBbHOIO npondsoacrea) | 80—90 %

3T cTaTuCcTMYecKkne [AaHHble HarnsigHoO [AEMOHCTPUPYHOT AaBreHue, KOTopoe

TEKCTUNbHAA MNPOMBILUNIEHHOCTL OKa3blBaeT Ha BOOHbIE pPecypcbl, M nNpobnemel,
CBSI3aHHble CO CTOYHLIMM BOAAMM.
BbiBOAbI U peKoMeHAauuUu:

e TEKCTUNbHAA NPOMBILSIEHHOCTb MNOTPEONsieT 3HauuTenbHble BOAHbIE PEecypcbl, 4TO
nNpuBOANT K 06pa3oBaHuto 60MnbLINX 06BHEMOB CTOYHbIX BOA.

« COpoCc CTOYHbIX BOoA ©6e3 Hagnexalwlen O4YMCTKM 3arpsA3HAeT OKpYXKalollyl cpeay,
yXyALlaeT COCTOSIHNE BOOAOEMOB M HEFATUBHO BIIMSIET HA 3KOCUCTEMHbBIE YCYIW.

» BHegpeHne TeXHONOMMI OUYNCTKM CTOUHBIX BOA CNOCOOCTBYET nepepaboTke BOAbI,
COXpPaHEeHMI0 PecypCcoB U 3KoNornyeckon 6esonacHoCTL.

o[lNs  yCTOMYMBOrO pas3BUTUA HEOOXOAMMO YKPEenUTb MexaHM3Mbl 3KONOrMYecKoro
MeHe)KMeHTa, BKM4Yasi MpaBoOBOEe perynupoBaHue, MCMoNb30oBaHWe WHHOBALMOHHbIX
TEXHONOrN 1 NepeaoBbIX METOAOB B OTpacHu.
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STUDY OF THE IMPACT OF WASTEWATER TREATMENT ON THE ENVIRONMENT IN
THE TEXTILE INDUSTRY
N.T.Urmanov
fizuli.ekonomist@gmail.com
Tashkent Institute of Textile and Light Industry

The textile industry is one of the largest consumers of water resources and a significant
source of industrial wastewater pollution. The discharge of untreated textile wastewater into
natural water bodies leads to serious environmental problems, including deterioration of water
quality, disruption of aquatic ecosystems, and reduction of biodiversity. The presence of dyes,
toxic chemicals, salts, and suspended particles makes wastewater treatment a complex but
essential task.

The implementation of effective wastewater treatment technologies and
environmentally responsible management systems is crucial for reducing the negative
environmental impact of textile production. Advanced purification methods can contribute to
water conservation, improve ecological sustainability, and protect public health and aquatic
life. Therefore, the development and application of sustainable wastewater treatment
strategies should be considered a priority for the modern textile industry.

Keywords: textile industry, wastewater treatment, environmental protection, water
pollution, water resources, textile wastewater, dyes, toxic chemicals, aquatic ecosystems,
sustainable development, industrial wastewater, water conservation, ecological balance,
environmental management, water quality, wastewater purification
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YUKDASIMALARINDA “MODAL SHIFT” UGUN EMPIRIK GORGIVD
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iglim magsedlerine c¢atmaq Uglin nagliyyat sektorunda emissiyalarin azaldiimasi
vacibdir. XUsusile yuk dasimalarinda artim asasan avtomobil nagliyyati ile temin olunarsa,
karbon emissiyalari sUratle ylksalir. Modal shift yanasmasi ise daha asagi karbon
intensivliyine malik demir yolu ve daniz nagliyyatinin payini artirmaqgla eyni iqtisadi faaliyyat
saviyyesinda emissiyalarin azalmasina imkan verir [2, 3].

Lakin modal kecid yalniz texniki deyil, igtisadi ve institusional qerarlarin naticasidir.
Damir yolu va liman infrastrukturu, intermodal alageler, tarif siyaseti, gdbmruk prosedurlari va
strateji dehliz programlari dasima gsirketlerinin sec¢imlarine tasir edir. Bu sebabdan ddvlet
investisiyalari va dahliz siyasati modal paylarin formalagmasinda vae iglim naticalarinde muhim
rol oynayir [1].

Taqdigatin magsadi dovlet siyaseti ve investisiyalarin yuk dovriyyasi ve modal paya
tosirini  empirik olaraq qgiymatlandirmak, modal dayisiklikleri karbon intensivliyi ila
alagelandirarek emissiya prognozlari aparmaqg ve naticalori siyaset tovsiyslarina gevirmakdir.
Odabiyyat gdsterir ki, infrastruktur ve logistika keyfiyyati tranzit vaxtini va xarclari azaldaraq
yukin nagliyyat névl segimina tasir edir. Bununla bels, mévcud tedqigatlarin aksariyyeti ya
yuk hacmini, ya da emissiyalari ayrica analiz edir. Bu magale iss ARDL easasli empirik
yanasma ila igtisadi ve iglim naticalarini vahid analitik ¢argiveda birlesdirir.

Magaloe asagidaki sabab-—natice zancirine asaslanir: dovlst siyaseti — logistika ve
alaqgalilik — ylUk dovriyyasi va modal pay — emissiya.

igtisadi kanalda dévlstin nagliyyat infrastrukturu investisiyalari (INF_INV) ve strateji
dehliz programlari (CORRIDOR) beynasixalg yik doévriyyesini (FREIGHT) artinir. iglim
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kanalinda ise modal payin daha asagdi karbon intensivliyine malik demir yolu ve deniz
nagliyyatina yonalmasi CO,/ton-km goéstaricisini ve Umumi emissiyalari azaldir.

Bu c¢arciveds asagidaki hipotezlar ireli surdlur: infrastruktur investisiyalari ve dahliz
programlari yuk dovriyyasini artirir; intermodal investisiyalar Rail_share ve Sea_share-i
yukseldarek Road_share-i azaldir; modal dayisiklik karbon intensivliyini asagi salir ve naticaeda
igtisadi artim ile emissiya azalmasini birlesdiran ikili dividend yarana biler.

Empirik analizds dayiganler U¢ qrupa bolunur: natice dayisanleri (yuk dovriyyasi, modal
paylar ve emissiya gostaricilori), asas izah edenlar (infrastruktur investisiyalari, dehliz
programlari ve kapital ehtiyati) ve nazarst dayiganleri (UDM, ticarst hacmi, enerji giymatlari,
mazanna Va institusional gdstericilar). Malumatlar asasen milli statistika, naqgliyyat ve géomruk
qurumlarinin malumatlari, hemginin beynalxalq bazalardan slds edilir.

Tadqgigatda zaman sirasi melumatlari esasinda ARDL-ECM modeli tatbiq olunur va
dovlset siyasesti gostaricileri ile beynalxalq yuk dovriyyesi arasindaki uzunmuddatli slags
giymatloendirilir. Modelde asas dayisenler yuk dovriyyesi (INFREIGHT), infrastruktur
investisiyalari (InINF_INV), dahliz programi (CORRIDOR), kapital ehtiyati (InCAPSTOCK) va
igtisadi aktivlikdir (INnGDP). Modal paylarin dayismasi ayrica modellasdirilarak investisiyalarin
demir yolu ve deniz nagliyyatinin payina tssiri tshlil olunur. iglim naeticsleri ise karbon
intensivliyi (CO./ton-km) gdstericisi esasinda qgiymatlendirilir. Modelin etibarlligi stasionarliq va
diagnostik testlarla yoxlanilr.

Empirik icra plani. ©vvelce malumatlar toplanir va log transformasiyasi aparilir, daha
sonra stasionarliq va struktur qirllmalar yoxlanilir. Névbati marhalede ARDL-ECM modeli
giymsatlendirilir, sonra modal pay dayisikliklerine asaslanaraq emissiya proyeksiyasi aparilir vo
muxtalif siyasst ssenarileri muqayise edilir.

Gdzlenilen naticeler ve siyaset tdvsiysleri. infrastruktur investisiyalari ve dohliz
programlarinin yuk dovriyyasini artiracagi, intermodal investisiyalarin ise karbon intensivliyini
azaldacagi gozlenilir. Buna gora intermodal logistika markazlarinin yaradilmasi, géomruk
prosedurlarinin ragemsallasdirilmasi va investisiya gerarlarinda karbon meyarinin nazare
alinmasi tovsiye olunur. Bu yanasma iqgtisadi artim ve emissiya azalmasini eyni vaxtda temin
edo biler.
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STATE INVESTMENTS, CORRIDOR POLICY, AND CLIMATE OUTCOMES: AN EMPIRICAL
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The study analyzes how structural changes between transport modes in international
freight transport (modal shift) can be accelerated through state investments and corridor policies,
and how this process can improve both economic and climate outcomes. The main hypothesis is
that as the share of transport modes with lower carbon intensity — such as rail and maritime
transport — increases, CO, emissions decrease for the same freight volume; however, this
transition is largely shaped by government policy. The article applies a two-stage methodology.
First, an ARDL-ECM model is used to estimate the dependence of freight turnover on state policy
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indicators. Second, based on the carbon intensity of transport modes (CO./ton-km), the impact of
changes in modal shares on emissions is calculated. The results suggest that integrating carbon
criteria into investment decisions, establishing intermodal logistics centers, and implementing
emission monitoring along transport corridors can improve both transit competitiveness and climate
performance.

Keywords: modal shift; ARDL-ECM; state investment; corridor policy; freight turnover,;
carbon intensity; CO,/ton-km; intermodal centers.
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KUR V8 ARAZ GAYLARININ SU KEYFiYY®TININ EKOLOJi QiYMOTLONDIRILM3Si Vo
TRANSS®RHOD GiRKLONM® PROBLEMLAORI
Xatin isayeva
immi Sliyeva
i.aliyeva@atu.edu.az
Azarbaycan Texnologiya Universiteti

Muasir dovrde su ehtiyatlarinin qorunmasi ve davamli idara olunmasi global ekoloji
problemlar sirasinda xususi yer tutur. XUsusile transserhad caylar bir nege 6lkenin arazisinden
kecdiyi Ugun onlarin girklenmasi va istifadasi yalniz milli deyil, heam da beynalxalq shamiyyat
kasb edir. Bu baximdan Canubi Qafgaz regionunun asas su arteriyalari olan Kur va Araz
caylari regionun ekoloji tahlikasizliyi, igtisadi inkisafi ve ahalinin su teminati Ggun muhdm rol
oynayir.

Kar va Araz gaylarinin su keyfiyyati muxtalif tabii ve antropogen amillerin tasiri altinda
formalasir. XUsusile senaye foaliyyati, kend taserrufati tullantilari ve maigat c¢irklanmasi bu
caylarin hidro-kimyavi tarkibinda dayisikliklara sabab olur. Bu dayisikliklar suyun fiziki, kimyavi
va bioloji gostaricilarinde 6zunu gdsterir ve ekosistemlarin sabitliyina tesir edir [1].

Tadqgigatin magsadi Kir ve Araz gaylarinin asas hidro-kimyavi va bioloji gostaricilarini
tahlil etmakla onlarin normativ standartlara uygunlugunu giymatlandirmak ve mdvcud ekoloji
problemlari muayyanlasdirmakdir. Bu istigamatde suyun keyfiyyat gdstaricilarinin miqayisali
tohlili aparilaraq girklanma manbalari ve onlarin tasir saviyyasi arasdirilir (Cadval 1).

Cadval 1.
Kiir voa Araz gaylarinin statistik vo normativ gostaricilari
Gostorici Kiir gayi Araz gay Normativ (MPC Uygunlugq
/ Standart)
Hoévze sahasi (km?) 188,000 102,000 — —
Orta illik su sarfi (m®/s) 575 285 — —
pH 72-81 7.0-8.0 6.5-85 Uygundur
Hall olmus oksigen (mg/L) 6.5-8.0 6.0-75 26.0 Uygundur
BOD;s (mg/L) 28-35 3.0-38 3.0 Qisman uygun
COD (mg/L) 8-11 9-13 <10 Qisman uygun
Ammonium azotu (mg/L) 0.4-0.7 0.5-0.8 0.5 Qisman uygun
Nitrat azotu (mg/L) 20-35 25-40 <3.0 Qisman uygun
Fenollar (mg/L) 0.002 — 0.006 0.003 — 0.008 <0.001 Normadan artiq
Asili maddalar (mg/L) 15-25 20-30 <20 Qisman uygun
Suyun minerallagmasi (mg/L) 500 — 800 600 — 1000 <1000 Uygundur
Temperatur (°C) 8-—26 7-25 — Uygundur
Agir metallar (mg/L) 0.01-0.1 0.02 -0.15 <0.1 Qisman uygun
Koliform bakteriyalar 1000 — 10000 1000 — 100000 <1000 Her iki cayda
(hiiceyra/ml) yuksak
Fitoplankton névleri 80-120 70-110 =50 ndv Yaxs! voziyyatda
Zooplankton névleri 25-40 20-35 =20 ndv Uygundur
Bentos novlari 15-25 10-20 210 ndv Uygun, azalma
meyli

Manba: stat.gov.az
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Cadvalin tahlili gosterir ki, Kir ve Araz caylarinin hidrokimyavi ve bioloji gostaricileri
umumilikde orta seviyyede ekoloji vaziyysti aks etdirir, lakin bir sira parametrloer Uzro
normadan kanara ¢ixmalar musahida olunur.

ilk névbada, pH ve hall olmus oksigen gdstericileri her iki cayda normativ gergivedadir

ki, bu da su muhitinin bioloji hayat UGgun Umumilikde alverisli oldugunu godstarir. Bununla
yanagi, BODs ve COD gostericilerinin normaya yaxin ve ya gisman artig olmasi Uzvi
cirklenmanin mdévcudlugunu gdstarir. Bu xususile Araz ¢ayinda daha aydin hiss olunur ki, bu
da antropogen tasirlarin intensivliyinden xabar verir [2].

Azot birlegmaelari (ammonium ve nitrat) Uzre musahide edilon normadan kenara
cixmalar kand taserrufatt ve meisat tullantilarinin tasiri ile slagsalendirile biler. Xususile
ammonium azotunun normani asmasi suyun oksigen rejimine maenfi tesir gosterarak
eutrofikasiya riskini artirir.

Fenollarin her iki gayda normadan xeyli artiq olmasi sanaye girklonmasinin ciddi
gOstericisidir ve bu, ekosistem Ucglun tehlikali hesab olunur. Eyni zamanda, koliform
bakteriyalarin ylksak olmasi sanitar vaziyystin zsif oldugunu va suyun birbasa istifadeya
yararsiz oldugunu gostarir.

AQir metallar Gzra goéstericiler bazi hallarda normaya yaxin olsa da, Araz ¢cayinda daha
yuksak saviyyslar miusahida edilir ki, bu da dag-madan va sanaye faaliyyatinin tasiri ilo izah
oluna biler.

Bioloji gostericiler (fitoplankton, zooplankton ve bentos) Umumilikde ganastbaxs
voziyyetdadir. Lakin bentos novlerinde azalma meylinin olmasi ekosistemin uzunmuddatli
sabitliyi Ggln risk signall hesab edils biler.

Umumilikde, Kiir ve Araz caylarinin su keyfiyyati “gisman uygun” saviyyads
giymsatlendirile bilar. ©sas problemlar Uzvi ¢irklanma, azot birlegsmalarinin artimi, fenollar va
mikrobioloji ¢irkleonma ile baglidir. Bu ise transsarhad caylarin effektiv idare olunmasi,
monitoring sistemlarinin guclandiriimasi ve beynalxalq smakdashgin artiriimasini zaruri edir.

Tadqigat gosterir ki, Kir ve Araz gaylarinin su keyfiyyati bazi gostariciler Uzre normaya
uygun olsa da, Umumilikde gismean uygun saviyyadadir. Uzvi cirklenmae, azot birlesmalerinin
artimi, fenollar va mikrobioloji gostericiler asas problemlar kimi ¢ixis edir. Bu ise gaylarin
ekoloji veziyystinin yaxsilasdiriimasi Ugun monitoringin guclandiriimasi ve transsarhad
amakdasligin artirimasini zeruri edir.
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ECOLOGICAL ASSESSMENT OF WATER QUALITY OF THE KURA AND ARAZ RIVERS AND
TRANSBOUNDARY POLLUTION ISSUES
Xatin Isayeva
Immi Aliyeva
i.aliyeva@atu.edu.az
Azerbaijan Technological University

This study evaluates the ecological status of water quality in the Kura and Araz rivers,
which are the main transboundary water resources in the South Caucasus region. The
assessment is based on key hydrochemical and biological indicators, including pH, dissolved
oxygen, BOD, COD, nutrients, heavy metals, and microbiological parameters. The results
show that while some parameters meet international standards, others — such as organic
pollution indicators, nitrogen compounds, phenols, and coliform bacteria — exceed permissible
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limits. These findings indicate significant anthropogenic pressure from industrial, agricultural,
and domestic sources. Overall, the water quality of both rivers is assessed as partially
compliant, highlighting the need for improved monitoring systems and strengthened
transboundary cooperation for sustainable water management.

Keywords: Kura river; Araz river; water quality; ecological assessment; transboundary
pollution; hydrochemical indicators; environmental monitoring
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ORQANIK T9SORRUFATLARDA ALAQLARA N9ZARST UCUN NOvVBaoLIi aKiN
SISTEML®RI
Sevil ismayilova
sevaism348@gmail.com
Viigar Basirov
vugar.bashirov@gmail.com
Azarbaycan Dovlat Agrar Universiteti

Organik akingilik sistemlarinds alaglarin idare edilmasi mahsuldarligin tamin
olunmasinda va agroekosistemlarin dayanigliginda asas problemlardan biri hesab olunur.
Kimyavi herbisidlerin istifadasinin gadagan edilmasi orqanik taserrufatlarda alaqglarla
mubarizeds alternativ ve ekoloji cehatdan tehlikasiz Usullarin tatbiqini zeruri edir [1]. Bu
baximdan agrotexniki tedbirler, xUsusile ndvbali akin sistemleri alaglarin nazaret altina
alinmasinda muhum rol oynayir.

Novbaeli okin torpagda bitki ortGyunin va becerma texnologiyalarinin ardicil
dayisdiriimasi yolu ila alaglarin bioloji dovrinin pozulmasina asaslanir. Muxtalif bitki
novlarinin ndvba ile akilmasi alaglar Ugun alverigli saraitin formalagsmasinin garsisini alir va
onlarin yayllma intensivliyini azaldir [2]. Bu yanagsma eyni zamanda torpaq munbitliyinin
gorunmasi, xastalik ve zarervericilarin tozyiqinin azalmasi baximindan da ustunluklare
malikdir. Mlasir tadgiqatlar gostarir ki, névbali ekin alaglarin név tarkibine va sixligina
birbasa tasir godsterir. Muxtslif biologiyaya malik bitkilerin ardicil skilmasi alaqglarin
uygunlasma imkanlarini mahdudlasdirir vo dominant névlerin formalagsmasinin garsisini
alir [3]. Xisusila denli, paxlali ve yem bitkilerinin ndvbalagdiriimasi alaglarin toxum
bankinin zaiflamasina sabab olur.

Aragdirmalar gostarir ki, ortuk bitkilerinin novbali okin sistemlerine daxil edilmasi
alaglarla ragabati guclandirir va torpaq sathinin ortilmasi hesabina alaqglarin ciicermasini
ahamiyyatli deracade azaldir [4]. Yonca, valemir, xardal ve gulul kimi bitkiler alaglara garsi
bioloji basqi yaratmagla orqanik tasarrifatlarda effektiv vasite hesab edilir. Bazi tadqgiqatlarda
novbali akin sistemlarinin mexaniki becarma tadbirlari il birge tatbiginin alaglara nazarstde
daha yuksek natice verdiyi qeyd olunur [5]. Bu yanasma alaglarin muxtslif inkisaf
marhalalerinde mahv edilmasina va onlarin torpaqda ehtiyatinin azalmasina gerait yaradir.

Eyni zamanda, névbali akin sistemlerinin torpaq saglamligina misbat tasiri de vurgulanir.
Torpagin strukturunun yaxsilasmasi, mikrobioloji aktivliyin artmasi ve gida maddalerinin
balansinin qorunmasi alaglarla mubarizeda dolay! tesir mexanizmi kimi ¢ixis edir [6]. Bu
faktorlar madeni bitkilarin ragabat qabiliyyatini artiraraq alaglarin inkisafini mahdudlasdirir.

Novbali ekinin Ustunliklarinden biri onun uzunmuddatli tasire malik olmasidir. Qisa
muddatli mexaniki mudaxilalerden ferqgli olarag, novbali akin torpaqdaki alaglarin toxum
ehtiyatini marhalali sakilde azaldir va davamli nazarst imkani yaradir. Bu xususiyyat organik
akingilik sistemlarinin asas prinsiplarina tam uygun galir.

Umumilikds, névbali okin sistemleri organik tesarriifatlarda alaglara nazarstin ekoloji,
igtisadi va agronomik baximdan samarali tsulu kimi giymatlendirila biler.
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CROP ROTATION SYSTEMS FOR WEED CONTROL IN ORGANIC FARMING
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Azerbaijan State Agricultural University
Weed management is one of the major challenges in organic farming systems due to
the prohibition of synthetic herbicides. Crop rotation is considered a key agroecological
strategy for controlling weeds in organic agriculture. This article reviews recent scientific
studies on the role of crop rotation systems in weed control. The analysis shows that
diversified crop rotations disrupt weed life cycles, reduce weed seed banks, and enhance crop
competitiveness. The integration of cover crops and mechanical practices within crop rotation
systems further improves weed suppression. Properly designed crop rotations contribute not
only to effective weed management but also to soil health and long-term sustainability of
organic farming systems.
Keywords: organic farming, weed management, crop rotation, sustainable agriculture.
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Seleksiya arigiligda genetik isin mustaqil faktorlarindan biridir va o, qruplasma ve
onlardan kenarlasdiriimagla basa c¢atir. Damazliq ve amtaslik teserrifatlarinda, hamginin
ariciliq arixanalarinda ailslerde damazliq isinin xtsusiyyati ve pestisidlare garsi tolerantliq
(bazi stammlar, esterazalar kimi, sintetik akarisidleri (masalon, amitraz/fluvalinat) ve kand
tosarrufati kimyavi maddaslarini pargcalamaga imkan veran detoksifikasiya fermentlarinin
daha yuksak aktivliyini nUmayis etdirmak) istigamatinds ari yetisdiriciliyi agagidaki kimidir.

Damazliq se¢cimda gaydalari saciyysalendirak. Fenotipik kltlevi se¢im - bu kutlavi
secim asasoen arilarin rayonlagdiriimasi masalalarinin tekmillesdiriimasina yonaldilmisdir.
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Fordi genotipik se¢cim ve ya mensaya gore se¢ma (giymatlondirma). Bu ndv segimin
mahiyyati ondan ibaratdir ki, har hansi bir ailadan istifade olunur, daha ¢ox goxalma ugun
geydlardan, miayyan bir tesarrufat Ggln faydali olan bir gostarici alde edilir.

Isci arilarin keyfiyystine gére secim. Bazi genetiklarin fikrince, bu giymatlandirma
genetik isin giymatlandiriimasinin an yuksak formasidir. Ariciliqda, asagidaki osas
seleksiya novlari farglendirilir: hibridlegsma, saf cins seleksiya ve kasisma.

Hibridlesma iki ndv heyvanin kssismasidir. Saf cins malezlesma an ¢ox yayilimis
novlarden biridir, eyni cinsden iki heyvanin carpazlasdiriimasi Usullaridir. Butin yuksak
keyfiyyatli arilar vasitesila yaradiimisdir.

Tamizlikds yetisdirma. Qohumluq iki ndvdur: yaxin gohumluq arilarina “gqohumluqg” ve
gohum olmayan arilara ise “qohumluqg” deyilir [1].

Ana arilari suni sakilda yetisdirmayin iki yolu var [2]:

1. Qoruyucu ailanin hazirlanmasi (ganc ana arinin yetisdirildiyi ailo);
2. Bunu kralica yuvasinda surfalari boyutmakle etmak olar.

Damazliq aile hazirlamaq Ug¢ln an yaxsi genetik xUsusiyyatlare malik ari ailesi alda
etmak lazimdir. 3-4 gun ari surfslari yumurtadan avval va ana ari yarpaqdan avval har gun
ari ailesina 0,5 litr sekar siropu va ya bal arisi ¢érak qarisigl. Koloniyadaki bitlin ¢argivaler
arilar1 yerlesdirmak Ugun qisaldilir, pataklar qizdiriir va istilik yastiglari diafragma ve
damin altina qoyulur.

Qoruyucu ailenin hazirlanmasi Usullari:

1. Kbhna ana arini himayadar ailadan g¢ixararaq himayadar aile hazirlamaq Ggun an

sade va Umumi Usul va genc ana arini gapali nasille boyutmak aileni tamamile yetim
goymaqdir. Bu halda, kralica koloniyada tapilir ve ayri bir b6lmaya yerlagdirilir, sonra batin
surfaler agiq ve mohirlanmis bala su tokmakle ve ya kibritden istifade etmakla ¢ixarilir.
Markazda sixilmis nasli olan c¢argivaler yerlagdirilir, yuva va kanarlarinda yemak olan
corgivalar yerlosdirilir. Koloniya hazirlandigdan 12 saat sonra ana ar segilir ve
mohurlenmis bala ile gergivelarin ortasinda asilanmis ¢arciveds surfelardan yetisdirilir. Bu
metodun UstunlUyl odur ki, goxlu ana ari alde etmak mumkindur, lakin goxalma koloniyasi
daha zaif olur.

2. Aciq yetisdirma ile damazliq aileds goca ana arinin gixarilmasi yolu ile genc ana
arilarin yetisdirilmasi Usulu yuksak keyfiyyatli ana ar1 alds etmaya imkan verir. Bu zaman
ailadan yalniz qoca ana ari ¢ixarilir, agiq nasli buraxilir. Patekdan balsiz va bos ¢argivaler
cixarilir. Do6rd saatdan sonra surfeler yerlagdirilir psteyin markezinds qaynaglanmig
gorgivade ana arini boyutmak ugun uskuklerds. Ertasi gun her seys baxdigdan sonra
ailede ana ar surfaleri gabardilmigdirsa onlar g¢ixarilir. Kéhna ana arisi olan bir ailads
ganc ana ari yetisdirerkan, ana ari ve butlin nasillar asagiya yerlasdirilir, pateyin tabagaesi,
yuxari tebagenin kanarlarina isa bal denalari qoyulur. Yuxari ve asadl martabalar xUsusi
tor (gefas) ile ayrilir, oradan isc¢i arilar sarbast girib ¢ixa bilirlar, lakin ana ari yumurta ata
bilmir. Ertesi gun, asilanmis ¢argivadaki surfaler yuxaridaki cutlegsmis bala ¢argivalarinin
ortasina yerlasdirilir. Bu Usulla kigik, lakin keyfiyyatli ana ari alde edilir, ailo isa is¢i arisini
itirir. YUksak keyfiyyotli vo ¢oxlu sayda kralica almaqg lazimdirsa, bir agiq bala ile ana
arilarin hazirlanmasi ve kdhna ana arilarin ¢ixariimasi ugun muxtslif Usullardan istifada
olunur. Bu vaziyystda anadan sonra ari patakden ¢ixarilir, agiq ve mohurlanmis ¢argivaler
muvaqqeti olarag basqa bir gargiveya kogurulir. Amma ondan avval, ¢argivalardaki bitin
arilar silkalanir, iki méhdrlanmis va balli gargiveda yalniz arilar galir.
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In beekeeping, honey bee breeding is a major strategy for increasing the economic
performance of domesticated bees. The objectives of these breeding efforts typically include
productivity, foraging ability, resistance to disease and pests, as well as pesticides, non-
stripping, defensive instinct, consumption of winter reserves, spring development, and other
broad traits. During the breeding selection process, it is important to evaluate multiple traits
simultaneously to avoid unexpected reductions in non-target traits that may result from
intensive selection for a particular trait. However, it is important to recognize the different
heritability levels among these traits in order to develop breeding strategies for specific
contexts. High heritability suggests that a larger proportion of phenotypic variation can be
attributed to genetic differences. Currently, among the many breeding priorities, global
attention is focused on resistance to mites and pesticides, which are urgent issues to address
in view of their negative impacts on bee health.
Keywords: beekeeping, selection and breeding in beekeeping, breeding material, queen

bee, worker bee, drone bee
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Senaye zonalarina yaxin arazilerde maskunlagsma oahalinin xroniki olaraq muxtalif
kimyavi ve fiziki agentlarin tesirine maruz galmasina sabab olur. Atmosfere buraxilan qazvari
tullantilar (metan, azot oksidlari, kikurd dioksid) ve agir metal aerozollari insan organizminda
biokimyavi tarazligi pozaraq sistemli patologiyalarin inkisafina zemin yaradir. Bu tasirlarin tibbi
baximdan giymatlandiriimasi, hem fardi saglamliq, ham doe regional epidemioloji tahlukasizlik
ugun kritik shamiyyat dasiyir.[4]
Sanaye cirklondiricilerinin insan organizmina tesiri 8sasan asagidaki tibbi mexanizmlar
vasitasila bas verir:
» Oksidativ Stres ve Huceyro Zadalenmasi: Sanaye emissiyalari (xususile agir metallar ve asili
hissacikler) hiceyre daxilinds serbast radikallarin artmasina sabab olur ki, bu da DNT
zadalenmalerina ve onkoloji mutasiyalara yol agir.[1]
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» Respirator Toksiklik: Atmosferdaki cirklandiricilor tenaffls yollarinin selikli gisasinda xroniki
iltihab yaradarag bronxial astma ve xroniki obstruktiv agciyer xastaliklerinin (XOAX)
kaskinlagmasina sabab olur.[1]

» Genotoksik ve Endokrin Pozgunluglar: Senaye mansali toksinler gan-beyin baryerini kegarak
markazi sinir sistemina ve hormonal balansa menfi tesir gdsterir, naticeda reproduktiv
saglamliq risklari artir.[2]

Senaye zonalarinda torpaq ve su vasitesila gida zencirine daxil olan toksik elementlarin
spesifik tasirlori: Qurgusun va Cive - Sinir sisteminde neyrotoksik tasir yaradaraq koqnitiv
funksiyalarin zeiflamasina sabab olur.
Kadmium ve Arsen - Bdyrek funksiyalarinin pozulmasina (nefropatiya) ve sumuk toxumasinin
demineralizasiyasina getirib gixarir. Metan ve Istixana Qazlari - Qlobal istilesme potensiali
yuksak olan metan (CO2-den 28-34 dafe glclu) dolay! yolla infeksion xastaliklerin yayilma
arealini genisloendirir va termik stresi artirir.[1]

Ohalinin saglamhq veziyyatini gorumaq Ugun asagidaki addimlar matleqdir:

e Ekotoksikoloji Skrining: Senaye zonalarinda yasayan shali arasinda mutemadi olaraq
ganda agir metallarin va digar biomarkerlarin tayini Gzre tibbi yoxlamalarin kegirilmasi/

e Monitoring Texnologiyalari: Emissiya sizmalarinin 'MethaneSAT' ve 'GHGSat' kimi peyk
sistemlari vasitasile real vaxt rejiminds izlenilmasi, belslikle kitlavi zaharlanma risklerinin
garsisinin alinmasi.

e inzibati-Hiiquqi Nezarst: Sanitar-miihafize zonalarinin Milli iglim Faaliyysti Planina (2023—
2030) uygun olaraq sartlagdiriimasi.[1]

Senaye zonalarinda yasayan shalinin saglamhq risklari multidissiplinar yanasma talab
edan tibbi-ekoloji problemdir. Texnoloji irslilayislerin (biometan istehsali, sizma agkarlama
sistemlari) tibbi nezarstle inteqrasiyasi ham atraf muhitin qorunmasina, ham da enerji
tahllkasizliyinin ve ictimai sahiyyanin guclanmasina xidmat edir [1].
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PATHOPHYSIOLOGICAL EFFECTS OF INDUSTRIAL EMISSIONS ON THE HUMAN
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This thesis analyzes the pathophysiological risks faced by populations residing in close
proximity to industrial facilities and their clinical manifestations. The study investigates the cellular-
level damage and the progression of systemic diseases in the human body caused by industrial
emissions, particularly methane and heavy metals. The article also highlights the role of satellite
monitoring in medical forecasting and emphasizes the positive impact of “green energy” policies on
life expectancy.
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YuHrus MamepgoB
BakunHckun NocypapcTBeHHbIN YHUBepCUTeET

Kak 1M3BeCTHO nepokcuaasa sBngeTcs KrodeBbiM (PEPMEHTOM aHTUOKCUOAHTHOM
3awmTbl. lNepokcnaasa asnaeTcs bepMeHToM, KaTanmsnpyroLwmM pasnoxeHue nepokcuaa
Bogopoaa (H202), obpasyioweroca B 6onbwmMx KONMUYecTBax MpuU  CTPECCOBbLIX
Bo3gencTBusix. [lepokcmpgasa COBMECTHO C  ApyrMMu  dpepMeHTamMu, TakuMmu  Kak,
cynepokcuagaucmyTtasa (CO[L) n katanasa CHWXaeT ypOBEHb MOBPEXAEHUSA TKaAHEN npu
rMNOKCMN n paboTaeT B COBOKYMHOCTUM C APYrMMU KOMMOHEHTaMU aHTUOKCUOAHTHOM
CUCTEMBI.

[MockonbKy 3arpsi3HeHWE OKpyXarollen cpefbl, B TOM 4uCfle U BOAHOW cpeabl,
HaHo4yacTMLaMn HeusbexHo, Mbl 3a4anncb Uenbi U3yYuTb BAWAHUE 3KOSTOMMYECKU
©e3onacHbIX HaHoYacTuL, cepebpa Ha akTUBHOCTbL Nepokcuaasbl pblb JaHMOo pepuo.

HaHouyacTtuubl cepebpa ncnonb3oBanucb B AByx koHueHTpauusax (0,01 mkr/r n 0,05
MKr/r).  AKTMBHOCTb  nepokcuaasbl — ornpefensnacb  CnekTpooToMeTpuyeckn U
paccuMTbiBanacb no cooTtBeTcTByowen dopmyne. MIaMeHeHuss onTUYecKon MOoTHOCTU
dukcmpoBanu kaxable 30 cekyH4 Ha OCHOBaHWUW onpefeneHns KOHUEeHTpaumMm npoaykra
peakumun. Pe3ynbTaTbl UI3MEPEHUIN NOKa3aHbl B Tabnvue 1.

Ta6bnuua 1
MN3meHeHnsa onTnyeckon NoTHOCTM obpa3uoB npu 440HM

B OnTuyeckas NNOTHOCTL obpas3ua
F::Z':ﬂ’ K OnbITHbIE 06pa3ybl
oHTpOfnk 0,01 mkr/r H4 Ag | 0.05 mkr/r HY Ag

30 0,167 0,156 0,155

45 0,193 0,183 0,181

60 0,241 0,231 0,228

75 0,303 0,286 0,279

90 0,382 0,314 0,308

120 0,456 0,362 0,323

Hamn Obinv npoBefeHbl pacyeTbl MO BbIMMCIEHUIO aKTUBHOCTU MEepoKcuaasbl M Kak
BUOHO M3 MOMNyYEeHHbIX AaHHbIX aKTUBHOCTb NEepoKcuaasbl B OMbITHbIX obpasuax Obina Huxe,
4YyeM B KOHTPONbHOM BapuaHTe. Tak Ha 30-oM cekyHOe onpeferneHnsa coaep)XaHus npoaykra
aKTMBHOCTb NMepokcuaasbl B 06enx aKkcnepuMeHTanbHblX rpynnax 6bina npubnuantensHo Ha
6,5% HWxe, 4em B KOHTpoOnbHOW rpynne. Mbl onpefensany akTMBHOCTb MNepokcMaasbl Ha
NPOTSXKEHUU ABYX MUHYT C UHTepBaroM kaxable 30 cekyHa, 1 Yepes3 ABe MUHYTbl aKTUBHOCTb
B 9KCMEpPUMEHTarbHbIX rpynnax noHU3unacb, cooTBeTcTBeHHO, Ha 20% 1 24% no cpaBHEHUIO
C KOHTPONbHbIM BapuaHTOM. Takke Mbl NPOBENW pacyeTbl MO OnpeferieHuo akTUBHOCTU
depmMeHTa Ha OCHOBaHWWN KONUYeCcTBa NPOAYKTa peakuuu, Norly4eHHOro 3a MUHYTY B TeYeHUU
peakumn. Pac4eTbl nokasanu, YTO aKTMBHOCTb NMepoKcuaasbl B 3KCNEPUMEHTarbHbIX rpynnax
Oblfla HMXe KOHTPONbHbIX Ha 26,5% wn 30,9%, cooTBETCBEHHO. TO €CTb C MOBbILWEHMEM
KonmyecTBa HaHovacTuy B nuwie pblb bepMeHT C TedeHnem BpemMeHun MHrmbupoBancsa Bce
cunbHee.
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lMpoaHanuanpoBaB MOflyYEHHbIE HaMW [aHHble C MUMEKLWUMUCA B nuTepaTtype
AAHHBbIMK, Mbl NPULIIM K TAaKOMYy 3aKNiOYEHUt0, YTO HaHoYacTuubl B LENOM Ha aKTMBHOCTb
epMEHTOB MOryT OKasblBaTb HEOAHO3HAYHOE BMUAHME W WX BAWSHUSA 3aBUCUT OT
KOHLIEHTpaUUn HaHo4yacTuL, MX pa3Mepa U O Kakom depmeHTe maeT pedb. B HekoTopbix
crny4vasix HaHo4acTULbl MOTYT CAYXUTb akTuBatopamu bepMeHTa, Hanpumep UMEKTCS Takue
AaHHblE COrfnacHoO, KOTOpPbIM HaHoYacTuubl cepebpa akTUBMPYKOT akTMBHOCTb MEepoKCMAasbl
MOCKOSIbKY OHW BbI3blBAlOT OKUCIUTENbBHbIA CTPECC B OpraHname pblib, B TOM 4McCne n B UKpe
pbibbl, 1 NO3TOMY NPUBOAAT K 06pas3oBaHMIO peakTUBHBIX OOPM KUCropoda W BCrieacTsue
3TOr0 aKTUBUPYKOTCA (PEPMEHTbI aHTUOKCUAAHTHOW rpynnbl U OOHUM M3 TakMX KOMMOHEHTOB
ABnseTca nepokcugasa [2]

B Hawem cnyyae Mbl Habnwoganu WHrIMOMpPOBaHME aKTUBHOCTM (DEPMEHTOB U Mbl
AyMaeM, 4YTO 3TO MHIMBUpOBaHME MOXHO CBHA3aTb C TEM, YTO HaHo4dacTuubl cepebpa moryT
B3aMmogencTBoBaTb C OenkamMmy 1 HapywaTtb WX TPETUYHYIO CTPYKTYpPY, OHW MOTyT
cBA3bIBATCA C PYHKUMOHANBbHBIMU rpynnamu, Hanpumep ¢ TMOMOBbIMW TPpynnaMm, OHU MOryT
OnokupoBaTb aKTMBHble LEHTpbl epMeHToB, 4TO OyaeT npuBOAUTE K  CHWKEHMIO
PepMeHTaTUBHOMW aKTUBHOCTU. VIMEHHO O TakOM BO34EeNCTBMM HaHOYacTuL, B niMTepatype
MMEITCA [OaHHble W Ha OCHOBaHWMM MMEHHO 3TOr0 MexaHu3mMa Y4yeHble OObBbSCHSAT
OakTepuanbHOe N TOKCMYHOE OENCTBME HAHOYACTUL, Ha XMBble KNeTkn. Bo3MOXHO B Hallem
cnyyae Mbl Takke Habnwoganum MMEHHO MHrMbupylowune OencTBMe HaHovacTuy cepebpa,
NOSTYYEHHbIX C MNULLEN, HA aKTUMBHOCTb pepMeHTa nepokcuaasbl B ukpe pblb. CHuxeHus
aKTMBHOCTM Nepokcnaasbl BO3MOXHO ObINO CBA3aHO MMEHHO C B3anMOOeNCTBMEM HaHO4YacTuUL
c 6enkoBbIMWU MOSEKYNaMn, 4YTO MPUBOAMIO K MHrMOMPOBaHMIO akKTMBHOCTU. ECTb Takke
AaHHble O TOM, 4TO HaHo4YacTMubl MOMyT CaMM Yy4yacTBOBaTb B  OKUCIUTENbHO-
BOCCTAHOBMTESNbHbBIX MNpPOLECCax, U B TakOM CIlydae OHW MOryT BbICTyNaTb CaMu Kak
AHTUOKCUOAHTbI U 3TO TOXE MOXET NPUBECTU K NOAABMNEHNIO aKTUBHOCTM nepokcuaassl [1].
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THE IMPACT OF NANOPARTICLES ON PEROXIDASE ACTIVITY IN DANIO RERIO
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Since environmental pollution—including contamination of aquatic ecosystems—nby
nanoparticles is inevitable, we set out to investigate the effect of environmentally safe silver
nanoparticles on the peroxidase activity in zebrafish (Danio Rerio). The experiments were
conducted using two concentrations of silver nanoparticles, and the analysis revealed that
peroxidase activity was inhibited under their influence. Moreover, as the concentration of silver
nanopatrticles in the fish diet increased, the inhibition of peroxidase activity became more
pronounced. We suggest that this inhibition may be associated with the ability of silver
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nanoparticles to interact with the enzyme protein and disrupt its tertiary structure, thereby
leading to a decrease in enzymatic activity.
Keywords: peroxidase, Danio Rerio, green synthesis, silver nanopatrticles
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DAYANIQLI INKISAF KONSEPSIYASI VO RESURSLARDAN SOMOR®LI
iISTIFAD® PRINSIPLORI
Nuray Elburus Riistamzada
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Zeynab Sahin Talibzadea
z.talibzade@atu.edu.az
Azarbaycan Texnologiya Universiteti

Dayanigli inkisaf anlayisi XXI asrin an vacib igtisadi va ekoloji prinsiplerindan biridir. Bu
konsepsiya insan cemiyyatinin igtisadi, sosial va ekoloji ehtiyaclarini tarazligla temin etmayi
hadaflayir. Dayanigli inkisafin asas maqgsedi galecak nasillerin ehtiyaclarini tahlika altina
salmadan indiki nasilin talablerini gargilamaqdir.[2] Bu yanasma resurslarin davamli istifadasini
vo ekosistemlarin gorunmasini nazards tutur. Senaye va kand tasarrufati faaliyystlari dayaniqli
inkisaf prinsiplarine uygun sakilde planlasdiriimahdir. Resurslarin semarali istifadasi enerji, su,
torpag ve xammal kimi menbalerin optimal istifadesini nazerds tutur. Bu, ham iqgtisadi
effektivliyi artirir, ham da ekoloji riskleri azaldir. Dayanigh inkisaf konsepsiyasi resurslarin
yenilanmasi ve takrar istifadasini tesviq edir. Alternativ enerji manbalarinin tatbiqi, suvarma
sistemlarinin modernlagdiriimasi va torpagin mahsuldarliginin gorunmasi bu prinsipin real
nimunalaridir. Resurslardan semarali istifade prinsipleri ¢ asas istigamatda cemlanir:
igtisadi semaralilik, ekoloji davamliliq ve social edalst.[4] igtisadi semaralilik istehsalin ve
xidmatlarin minimal resurs itkisi ile hayata kegirilmasini tamin edir. Ekoloji davamliliq isa
tabii sistemloerin qorunmasi ve ekosistem xidmatlarinin dayanighgdini hadaflayir. Sosial
adalat prinsipi isae resurslarin barabar paylanmasini ve insanlarin rifahinin tamin edilmasini
nazarde tutur. Dayaniqgli inkisafin tetbigi d¢lin muasir texnologiyalar mihim rol oynayir.
Senaye musassisalarinda enerjiya ganast edan texnologiyalarin tatbiqi xarcleri azaldir va
atraf muhiti qoruyur. Kend tesarrufatinda ise damci suvarma, toxum sortlarinin
optimallasdiriimasi ve bioloji pestisidlerin istifadesi mahsuldarhdr artirir ve torpaq
resurslarini goruyur. Resurslardan semarali istifade ham milli, heam da regional saviyyada
planlasdiriimalidir. Ddvlat programlari ve tegvig mexanizmleri dayanigl inkisafin hayata
keciriimasini asanlasdirir. Bu programlar enerjiyo ganast, tullantilarin azaldilmasi va
ekoloji normativlarin tetbigini tagviq edir. Eyni zamanda, resurslarin semarali idare
olunmasi iqgtisadi sabitliyi temin edir ve regional inkisafi dasteklayir. Dayanigl inkisaf
prinsipleri kend taserriufati ve senaye resurslarinin uzunmuddatli istifadesini temin edir.
Mahsuldarhgin artirilmasi, resurs itkilerinin azaldilmasi ve ekosistemlarin gorunmasi bu
prinsiplerin tetbigi ile birbasa elagslidir. Hemginin, resurslarin davamli istifadesi yerli
icmalarin rifahini ylksaldir ve sosial stabilliyi temin edir.[3] Ekoloji balansin qorunmasi
dayanigli inkisafin ayrilmaz hissasidir. Torpaq eroziyasi, su cirkliliyi vo hava keyfiyyatinin
pozulmasi igtisadi faaliyyatin davamlihdini tehdid eds biler. Bu sababdan resurslarin
istifadesi planli ve ekoloji yanagsmalar asasinda hayata kecirilmalidir. Semarali idarsetma
sistemlari resurslarin optimal istifadasini temin edir va tullantilari minimuma endirir. Barpa
olunan enerji manbalarinin tatbiqi dayaniqli inkisafin praktiki nimunasidir. Gunasg, kulak, su
vo biokutle enerjisi resurslarin uzunmuddatli istifadasini temin edir ve atraf muhits zarari
minimuma endirir.[5] Eyni zamanda, semarali resurs istifadasi iqgtisadi yuklu azaldir ve
istehsalin davamliligini artirir. Dayaniqli inkisaf ve resurslardan semarali istifada prinsiplari
ham yerli, ham de global seviyyade amakdashgi tsleb edir. Qlobal migyasda iglim
dayigsikliyi, resurs cgatismazligi ve atraf muhit problemlari bu amakdasligin vacibliyini
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gosterir. Ham dovlst, ham da 6zal sektor dayaniql inkisaf strategiyalarina uygun faaliyyet
gostarmalidir. Btraf muhitin gqorunmasi, igtisadi semaralilik ve sosial adalet prinsiplarinin
birge tetbigi resurslarin samarali istifadasini temin edir. Texnologiya, innovasiya va
idarsetma tadbirleri dayaniqgl inkisafin esas alstleridir. Bu yanasma resurslarin optimal
istifadasini tamin edir va ekosistemlarin gorunmasina kdmak edir.
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THE CONCEPT OF SUSTAINABLE DEVELOPMENT AND THE PRINCIPLES OF
EFFICIENT USE OF RESOURCES
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This thesis examines the concept of sustainable development as a fundamental
economic and environmental principle of the 21st century, emphasizing the balanced
fulfillment of economic, social, and ecological needs. It highlights the importance of
efficient resource use, modern technologies, and renewable energy applications in
ensuring ecological sustainability, economic efficiency, and social equity. The study
concludes that integrated management strategies and global cooperation are essential for
preserving ecosystems, enhancing resource productivity, and supporting long-term
regional and national development.
Keywords: Sustainable development; Resource efficiency; Environmental
sustainability; Renewable energy; Social equity
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iQLIM D8YISIKLIKLORININ MES® BIOMUXTSLIFLIYi V& EKOSISTEM DAVAMLILIGINA
TOSIRININ TOHLILI
Gulsura Yusif qizi Mehdiyeva
g.mehdiyeva@atu.edu.az
Azarbaycan Texnologiya Universiteti

iglim dayisiklikleri muasir dévrde ekosistemlorin strukturunu ve funksiyalarini
dayisdiren asas global amillarden biridir vo bu tasirler xususile mesa ekosistemlarinda
daha aydin migahida olunur. IPCC-nin giymatlandirmalarina gore iglim dayisiklikleri artiq
quru ekosistemlerinde ndv tarkibinin dayismasi, areal surismasi ve ekosistem
xidmatlarinin zaiflomasi ile naticalanir [6]. Megalar iss heam karbonun udulmasi vasitasile
iglim dayisikliklerinin tasirini zaifladir, heam da iglim stresslerine garsi hassas sistemlar kimi
cixig edir [4].
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Mesa biomuxtalifliyi ekosistemin genetik, nov va funksional muxtslifliyini shats edir
ve bu muxtaliflik megse ekosistemlerinin mugavimat ve barpa gabiliyyatinin asasini teskil
edir. EImi adabiyyatda gdsterilir ki, biomuxtaliflik saviyyesi ylksek olan mesgalar iglim
soklarina qarsl daha davamhdir ve daha tez barpa olunur [8]. ©ksina, sadalasmis voe
monodominant megalardas iglim tesirlerinin manfi naticaleri daha suratli yayilir.

iglim  deyisikliklerinin  biomiixtelifliye tesiri hem birbasa, hem do dolayi
mexanizmlarla bas verir. Birbagsa tesirlor temperatur va rutubat rejiminin dayismasi ilo
alagadardir ve bu, novlerin fizioloji vaziyyetina, vegetasiya dovrina ve yayilma arealina
tosir edir. Quraqliq seraitinds fotosintezin zsiflomasi, hidravlik stress va agac 6lumu kimi
hallar genis yayilir [2, 5]. Dolayi tesirlar ise yanginlar, zerarvericilar va xastalikler vasitasilo
bas verir va bu amillar iglim dayisikliklari fonunda daha da guclenir [7].

Cadval 1. Mesa biomiixtalifliyi va davamlihigina iglim tasirlarinin asas mexanizmlari

Tasir amili Birbasa vo ya dolayl | Biomuxtslifliya natica | Davamliliga natice
mexanizm

Temperatur artimi | Fizioloji stress, areal | Hessas ndvlerin Miqgavimatin
sirdsmasi azalmasi zoiflomasi

Yaginti azalmasi Torpaq ritubatinin Fidanlarin vo Barpa gabiliyyatinin
enmasi kolgasever ndvlarin enmasi

zoifl amasi

Quraghq Hidravlik stress, agac | Habitat itkisi, struktur | Ekosistem sabitliyinin
olimu sadelasma pozulmasi

Yanginlar Disturbansin Toxum banki va Funksional kegid riski
tekrarlanmasi mikrohabitat itkisi

Zararvericiler vo Populyasiya artimi, Secilmig névlerde Uzunmiddatli

xastaliklor yayllma kutlavi gerilema zaiflama

Fenoloji sirisma | Sinxronlugun Tozlanma va Adaptiv uygunlugun
pozulmasi reproduktiv ugurun zoiflomasi

azalmasi

Mesa biomuxtalifliyi ekosistem davamhliginda muhim rol oynayir ve “ekoloji
sigorta” funksiyasini yerina yetirir. Genetik ve funksional muxtaliflik artdigca sistem
muxtalif iglim stresslarine daha elastik reaksiya verir vo bu, Umumi ekosistem sabitliyini
artinr. CBD texniki senadlarinde da geyd edildiyi kimi, biomuxtaliflik iglim dayisikliklerine
uygunlagmanin asas komponentidir [3].

Azarbaycan kontekstinde messalor asasen dagliq erazilerds yerlosdiyi Ugun iglim
dayisikliklarine qgarsi daha hassasdir. Milli Ekosistem Qiymsatlondirmasi mesa
ekosistemlarinde movcud problemlari, malumat gatismazligini va idareetma bosluglarini
vurgulayir va yeni silvikultural strategiyalarin tatbigini zeruri hesab edir [1]. Bu baximdan
biomuUxtalifliyin gorunmasi yalniz ekoloji deyil, ham da iglima uygunlagsma strategiyasi kimi
giymatlandirilmalidir.

Aparilan tehlil gostarir ki, iglim dayisikliklori megsa biomuxtalifliyi vo davamliligina
coxsaxali tasir gostarir ve bu tasirlar bir-biri ile qarsiligh alageds olan proseslar vasitasilo
reallasir. Temperatur artimi, quraqlig, yanginlar ve biotik amillar mesa ekosistemlarinin
strukturunu ve funksiyalarini dayisdirarek biomuxtelifliyin azalmasina sabab olur.
Biomuxtsliflik ise bu dayisikliklare qarsi sistemin asas mudafie mexanizmi kimi ¢ixig edir.
Buna gora mese idaragiliyinde biomuxtsliflik asasli, iglime uydunlasan ve monitorings
asaslanan yanasmalarin tatbigi vacibdir.
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ANALYSIS OF THE IMPACT OF CLIMATE CHANGE ON FOREST BIODIVERSITY AND
ECOSYSTEM RESILIENCE
Gulsura Yusif Mehdiyeva
g.mehdiyeva@atu.edu.az
Azerbaijan Technological University
This study analyzes the impacts of climate change on forest biodiversity and ecosystem
resilience. The main objective is to systematize the mechanisms of climate impacts on forest
ecosystems, to explain the role of biodiversity in resilience and adaptation, and to identify
priority approaches in the context of Azerbaijan. The findings indicate that rising temperatures,
drought, changes in precipitation patterns, and extreme events lead to structural,
compositional, and functional changes in forest ecosystems. These changes result in
biodiversity loss and weakening of ecosystem services. Therefore, the implementation of
biodiversity-based and adaptive forest management approaches is essential.
Keywords: forest biodiversity, forest resilience, climate change, drought, forest fires,

adaptation

X©ZOR DONIZININ S8ViYYSSINiN DaYiSMOSININ QiYMeTLGN_DiRiLMGSiNDe cisve
MOSAFODON ZONDLAMA MOLUMATLARINDAN ISTIFADD

Sevil Huseyn Huseynova

Zeynab Sahin Talibzadea

z.talibzade@atu.edu.az

Azarbaycan Texnologiya Universiteti
Xazer danizi dunyanin an boylk qapali su hdvzasi olmaqgla yanasi, hidroloji
rejiminin yuksak dayiskanliyi ile segilir. Son onilliklerde daniz saviyyasinin dinamikasi
regional ekosistemlor, sahil infrastrukturunun dayanighligi ve sosial-igtisadi fealiyyetlor
ucin muhum risk amiline ¢evrilmisdir. Xazar hdvzasinda daniz saviyyasinin dayismasi
asasan iglim deayismaleri, buxarlanma proseslarinin intensivlesmasi, ¢ay axinlarinin
(xtsusile Volga c¢ayl) dayismasi ve atmosfer sirkulyasiyasindaki variasiyalarla
alagealandirilir. Peyk altimetriyasi ve uzunmuddsatli musahidalar gosterir ki, Xezar danizi
soviyyasi son onilliklerds Umumilikde azalma tendensiyasi nUmayis etdirir vo bu proses
2000-ci illarden sonra daha da suratlenmisdir. Bununla yanasi, sahil zonalarinda misahide
173



mailto:g.mehdiyeva@atu.edu.az

Umummilli Lider Heydar dliyevin anadan olmasinin 103 illiyine hasr olunmus
“Besinci sanaye inqilabina dogru — universitetlarin rolu, caginglar ve imkanlar” mévzusunda
Beynalxalg EImi-Praktik Konfrans

olunan deyisiklikler bazi regionlarda suyun geri ¢akilmasi, bazi yerlords ise lokal dasqgin
xarakterli yuksalmalarle migayist olunur.[2]

Muasir elmi tedgigatlarda Xezar denizinin saviyye dayismalarinin giymatlandirilmasi
Uglin Cografi Informasiya Sistemlari (CIS) ve measafedan zondlama (MZ) texnologiyalari
asas metodoloji baza kimi ¢ixis edir. Bu yanasma genis makan ahatasi, ylksak zaman
rezolyusiyasi va obyektiv malumat taminati baximindan enanavi hidroloji dlgmalers
nisbatan Ustunlik teskil edir. Landsat ve Sentinel peyk goéruntileri sahil xattinin
uzunmuddatli dayismalarinin tahlili Gglin genis istifade olunur. Bu gorintiler vasitasile su
va quru sahalerinin ayriimasi Normalized Difference Water Index (NDWI) kimi indekslar
asasinda hayata kegirilir. Eyni zamanda, radar altimetriya malumatlari deniz saviyyasinin
mutleq dayismalerini yiksak daqiglikle dlgmaya imkan verir.[4]

CIS muihitinde aparilan analizler sahil xattinin zaman Uzre dayigsmasini
xoritalesdirmaye, statistik modellar qurmaga ve risk zonalarini miayyan etmays sorait
yaradir. Digital Shoreline Analysis System (DSAS) kimi alatlar sahil xattinin geri ¢akilma ve
iralilema sulratini kemiyyatce giymatlondirmaye imkan verir. Bu metodlar asasinda aparilan
todqiqatlar gosterir ki, Xazer danizinin sahil zonalarinda xUsusile Abseron yarimadasi,
Qazaxistanin simal-garq sahillari ve Volga deltasi atrafinda ciddi morfodinamik dayisikliklar
bas verir.[5]

Masafedan zondlama maslumatlarinin CIS ile integrasiyasi sahil dayismalarinin
yalniz musahidasini deyil, hem da prognozlasdiriimasini mumkin edir. Ragamsal
yuksaklik modelleri (DEM) esasinda aparilan analizler miuxtslif deniz saviyyasi
ssenarilerinda potensial dasqin zonalarinin muiayyen edilmasine imkan yaradir [4]. Bu
yanasma xususile asagi hundurlikli sahil erazilerinda risklarin giymatlendiriimasi tgln
muhim shamiyyat dasiyir. Modellesdirma naticaleri gdsterir ki, deniz saviyyasinda
nisbatan kicik dayisiklikler bela genis sahil zonalarinin su altinda qalmasina sabab ola biler

Elmi adabiyyatlarin tehlili gostarir ki, Xazar denizinin saviyya dayismalerinin asas
idareedici amillari arasinda iglim deyismasi ile slagali buxarlanma artimi va g¢ay axinlarinin
dayiskanliyi xUsusi yer tutur. Xususile Volqa ¢ayl Xazer hdvzesine daxil olan suyun asas
hissasini temin etdiyinden, onun axim rejimindaki dayisiklikler birbasa daniz saviyyasina
tosir gosterir. Eyni zamanda, temperatur artimi naticasinda buxarlanmanin yiksalmasi su
balansinin maenfi olmasina gatirib ¢ixarir ki, bu da uzunmuddatli enma tendensiyasini
guclandirir [1].

CiS ve MZ texnologiyalarinin tetbigi sahil zonalarinin idare olunmasi ve adaptiv
planlagdirma Ug¢un muhum elmi baza yaradir. Peyk malumatlarinin yuksak zaman
seriyalari esasinda sahil xattinin dinamikasi real vaxt rejimina yaxin sakilds izlanile bilir. Bu
ise ham ekoloji monitoring, ham ds saharsalma ve infrastruktur planlagdiriimasi
baximindan strateji shamiyyeat dagiyir. Bundan slava, alde olunan naticaler sahil eroziyasi,
torpaq itkisi vo ekosistem deqradasiyasi kimi problemlarin erken agkarlanmasina gorait
yaradir [3].

Xazar danizinin saviyys dayigsmalarinin giymatlendiriimasinde CIS ve masafadan
zondlama metodlarinin inteqrasiyasi yuksak elmi va praktiki shamiyyate malikdir. Bu
yanasma sahil dayigsmalarinin daqiq xaritalesdirilmasi, risk zonalarinin muayyan edilmasi
vo gelocek dayisikliklerin prognozlasdiriimasi igiin effektiv vasite kimi ¢ixis edir. iglim
dayigsikliyi seraitinds bu metodlarin tatbigi Xazar regionunda dayaniqgl sahil idaragiliyinin
formalasdirilmasinda asas elmi istigamatlerdan biri hesab olunur.
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USING GIS TOOLS AND REMOTE SENSING DATA IN ESTIMATING CASPIAN SEA LEVEL
CHANGE
Sevil Huseyn Huseynova
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Azerbaijan Technological University
The assessment of Caspian Sea level rise using GIS and remote sensing techniques
demonstrates that satellite-based observations combined with spatial analysis tools provide
highly effective methods for monitoring and analyzing long-term hydrological changes. These
technologies allow precise detection of shoreline dynamics, quantification of sea level
variability, and identification of flood risk zones in coastal areas. The integration of remote
sensing data with GIS-based modeling significantly improves the accuracy of sea level change
evaluation and supports sustainable coastal management under climate change conditions.
Keywords: Caspian Sea, sea level change, Geographic Information Systems (GIS),
remote sensing, shoreline Dynamics
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INTODUKSIYA OLUNMUS V@ YERLIi PAMBIQ SORTLARININ DUZ (NACL) STRESIN®
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fakarimov@bmu.edu.az
Elcin Agasi oglu Xalilov
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Azarbaycanda suvarma okingiliyinin inkisafini mahdudlasdiran asas amillarden
biride torpaglarin soranlasmasidir. Arid zonalarda pambiq bitkisinin becarildiyi torpaqglarin
aksariyyatidir. hamin torpaglarda becarilon bitkiler eyni vaxta yuksak teperaturaya, istiliye
ve duzlarin stresine mearuz galir. Ona gdérada pambiq bitkisinde geyd olan stress tesirlara
cavab veran Umumi davamligi dyrenmak an aktual masalalerdan biridir.

Pambiq bitkisinin abiotik amillara davamliglarinin dyrenilmasi ile bagl bir sira elmi-
tadqiq isleri aparilmisdir (1,2,3). Tadqiq islarinde geyd olunan kriteriyalardan istifade
edarak duza davamli pambiq sortlarint segmak mumkunddar.

Soranlasmis torpaqglardan yuksak mahsul gétirmak tgln butin melorativ tedbirlari
totbig etmoakle yanasi osas problemlarden biri duz stressine gargi davamli pambiq
sortlarinin miayyan edilmasidir. Bunun tg¢un 6lkads an ¢ox akilen intoduksiya olunmus ve
yerli pambiq sortlarinin duz (NaCl) stresina davamhligini dyrenilerek an davamli sortlari
muayyan edib fermerlars tdvsiye etmak garsiya maqgsad goyulmusdur.

Tadgiqatin obyekti va tacrubanin metodikasi.Toedqigatin obyekti:Gossypium
hirsitum ndévinin 4 sortu goéturtlmasdiur. Bu pambiq sortlari Ggln  Turkiys
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Respublikasindan intraduksiya olunmus Bayaz Altun-440, va ADN-123 sortlardir. Bu
sortlar hal-hazirda respublikanin muxtelif bolgalarinda fermerler terafinden akilir. Yerli
sortlardan Gance-110 va Gancea-160 Bitki Muhafize va Texniki Bitkilar Elmi-Tadgigat
Institutunun seleksiya sébasinin rayonlasdirilmis sortlaridir.

Tacrlbada istifada edilon sortlarin toxumlari vegetasiya dibgaklarinda becarilib. Bir
dib¢gakds 10 kq torpaqda ve 3 bitki saxlamagla tacribs 4 tekrar, 4 variantda aparilib.
Dibgakdaki becarilon bitkilerin muxtalif inkisaf fazalarinda 0,3; 0,6; 0,9 ve 1,2 %-li NaCl
mahlulu slave olunur. Magsad muxtslif pambiq sortlarinin (ontogenezi doévrinda) duzlu
muhite adaptasiya etmak gabliyyatini dyranilmasi olunmusdur.

Tacurbanin gedisati. Magsad: Bayaz Altun-440, DN-123 vyerli Gance-110 ve
Goanca-160 sortlarin taedricen duzlu muihite adaptasiya etdirmekle onlarin soranhga
davamliglarini tayin etmakdir. Alinmis cucartilerin ontogenetik inkisaf dovrinin muxtalif
marhalalarinda fenoloji musahidaler ve oOlgcmalar apariimisdir. Bu vaxt duzlu miubhite
adaptasiya olan sortlarin boy inkisafinin dinamikasi, ontrogenetik inkisafinin xususiyyatlori
vo bir cox bioloji ve tesarrifat giymatli géstaricileri dyranilmisdir.

Fenoloji musahidalerle yaqin etmisik ki, soran muhit bitkilarin inkisafina manfi tesir
gosterir. Bu alamatler 6ziUnlu boy proseslarinin gecikmasinde mahsuldarligin, Umumi
biokutlenin shamiyyaetli derecads azalmasinda 6zunu biruzs verir.

Tadqiq olunan pambiq sortlarinin duza davamhligini tadqgiq etmek Ugln qgeyri-
alverigli seraitde Umumi bar amalagstirma va bar orqganlarinin formalasdirmaq qabilliyyati
da oyrenilmisdir.

Musahidaler naticasinds muayyan edilmisdir ki, ister Turk sortlari, istarse da yerli
sortlar duzlu muhite adaptasiya edan zamani bu sortlarda tmumi mahsulun va biokutlanin
azalmasi qeyda alinmigdir.

Torpagda olan 0.3 % duz mdahiti bitkinin yerGstl hissasinin quru kuatlesinin
toplanmasina zaif de olsa tesir gostarir. Bela ki, nisbaten soranhiga davamliligi ile segilon
sortlarda az, nisbeten duza hassas sortlar arasinda daha ¢ox gosterir. Tabii ki, duzlu mahit
artdigca yani, 0.3% variantdan 1.2%-li varianta dogru yuksaldikca yalniz duza davamli
sortlar daha ¢ox quru madda amala gatirir. cadval 1 ve 4-de nazer saldigda BA-440 ve
Gance-110 sortlarinin daha yuksek duz muhitinde quru madda amala getirdiyinin sahidi
olurug. Diger sortlarda ise oksini musahida olunur bunu tertib olunmus cadvallerda
gostariciler Uzre muayyan etmak olar.

Soranliga davamhligin esas gostericilorden biri de ylksak ve dayisken duz
muhitinda normal boy inkisafl ve yuksak baramalegeatirma gabiliyyatinin olmasidir. Adatan
aksar sortlar duzlu mahitde gisa boy va nazik govde amala gatirir, yarpaqglar kisik olmaqgla
galinlagir, géngaleama marhalesi tezlasir, emala galen qozalar hacmi ciliz ve kigik olmaqgla
lif keyfiyyati oldugca asagi olur. Mlvaqgati da olsa duzlulugun yliksalmasi bar organlarinin
suratli tokilmasina sabab olur.

Bu qgeyd edilon slamatlers bizim tedqig etdiyimiz sortlarda da rast gsalinmisdir.
Nisbaten d6zUmlu sortlar bu manfi streslare baxmayaraq ontrogenetik inkisaf dévrinda
normal boy ve habitusa malik olmagla inkisaflari normal sortun morfologiyasina uygun
olaraq kegcirilmisdir. Adaptasiya prosesinda sabit mahsul verma, bar amalagatirma va
normal ontogenetik inkisaf prosesini kegarak stres faktorlara davamhiligi ile farglanmislar
(BA-440 voe Ganca-110).

Tacruba variantlarina fenoloji va vizual baxiglarla muayyan etdik ki, 0,9% ve 1,2%
(NaCl) duzlu muhitds bitkiler zaif inkisaf edir, gdvdasi naziklasir, yarpaqglar galinlasir.

Bu zaman bitkilarin inkisafdan galmasi, boyun qisalmasi ve mahsulun azalmasi, bar
organlarinin tékulmasi xirda qozaliliq ve s. slamatler musahida olunur.
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Tacrlbanin yalniz 0,3% va 0,6% variantinda duzlu mdahitin bitkinin tesarrifat
gOstericilarine az tasiri gostermasi nazara garpir. Bu variantda vegetativ ve generativ
organlarinin normal inkisafi tamin olunur(BA-440 ve Gance-110).

Batin bunlar nazera alaraq vegetasiya dovrinds fenoloji mugahidaler, 6lgme va
hesablamalar apariimigdir. Bu 6lgmalerin kdmayi ila ister intraduksiya olunmus tlrk
sortlarinin, istersads yerli sortlarin bir gozasindan gixan xam pambigin ¢akisina, bir bitkinin
mahsuldarhgi, lif ¢iximi va lif uzunlugu ve s. slamatlera tasiri dyranilmisdir. Alinmis
naticaler agsagida cedvalda verilmisdir.

Qeyd etmok lazimdir ki, gostericiloerin esas variantda ve bagqa variantlarda asagi
olmasina sabab tacribanin apardigi torpagin , yani dibgakdaki torpaqglarin geyri munbit ve
kasib olmasidir. Bitkilar bele geyri-munbit ve alverigsiz geraitde becerildikds, bele muhitds
daha g¢ox baramalagatirmalari onlarin stres amillerine daha davamli olmasina dalalet edir. Bels
muhitde sortlar plastikliyini, dézumltliylinU daha ¢ox biruza verir.

Asagidaki cadvallerda bu gostaricilar verilmisdir.

Cadval 1.
.. : . Bir bitkide | Bir bitkinin Lif .
. Osas govdanin | Bir qozanin - o Lif
Variantlar LD . olan goza |mahsuldarligi, | Uzunlugu, o
hiindurliyid.sm cokisi,gr ciximi,%
sayl, ad qr mm
Bayaz 23,5 3,8 35 10,5 30,9 46,5
Altun
nazarat
0,3% 21,0 3,9 3,3 12,9 27,4 41,0
0,6% 18,5 4,2 25 10,5 28,0 39,5
0,9% 17,5 3,7 2,0 7.4 28,7 40,3
1,2% 17,0 3,0 1,8 54 27,0 40,0
Cadval 2.
.. . . Bir bitkida Bir bitkinin Lif Lif
. ©sas govdeanin | Bir gozanin 9 o
Variantlar [0 7.9 . olan goza | mahsuldar-hgi, | uzunlugu, | ¢iximi
ntiindurliyi.sm cokisi,gr
sayl, ad qr mm %
ADN-123 20,0 4,1 3,3 13,5 32,0 35,0
nazarat
0,3% 22,0 4,0 34 13,5 29,6 42,0
0,6% 20,6 4,2 2,8 11,8 29,6 37,5
0,9% 19,7 3,8 2,4 9,1 29,3 39,7
1,2% 17,6 35 2,3 8,1 29,0 38,7
Cadval 3.
9sas govdanin Bir Bir bitkide | Bir bitkinin Lif Lif
. L I gozanin o
Variantlar hindiirliyd, . olan goza mahsul- uzunlugu, ciximi,
gakisi, -
sm qr sayl, ad darhig mm %
Genca-110 21,6 3,9 2,8 11,0 34,1 41,6
nazarat
0,3% 27,7 4,1 3,1 12,6 33,3 41,1
0,6% 24,2 3,7 2,9 10,6 33,0 0,39
0,9% 19,3 3,7 2,2 8,0 33,0 42,3
1,2% 16,3 3,2 1,8 5,6 32,0 40,0
Cadval 4.
Osas govdanin Bir Bir bitkide | Bir bitkinin Lif Lif
Variantlar hundurliyd, gozanin olan qoza mahsul- uzunlugu, ciximi,
sm ¢okisi,gr sayl, ad darhgi mm %
Geanca-160 27,9 3,2 2,5 8,0 34,0 36,3
nazarat
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0,3% 27,1 4,4 2,3 9,9 33,9 39,7
0,6% 19,6 3,6 2,4 8,5 33,2 41,5
0,9% 18,2 4,1 15 59 32,3 40,2
1,2% 134 3,6 1,2 4,1 315 37,5

Natica.1.ister introduksiya olmus Bayaz Altun-440 ve ADN-123 tirk sortlari, isterse
Respublikamizin yerli pambiq sortlari Gance-110 ve Geanca-160 sortlarinin duzlu muhite
adaptasita prosesinda giymatlandirilmasi zamani bu genaste galdik.Turk seleksiya sortu Bayaz
Altun-440 duzlu mihits daha yaxs| adaptasiya olmaqgla daha ¢ox soranliga ve duza davamliligi ila
secilir. Bu sort tedricen duzlu mahite adaptasiya prosesinds sabit mahsul amale gstirmes, normal
ontogenetik inkisaf ve lifin texnoloji keyfiyyatinin sabit saxlamaq gabiliyyatine malikdir.

2.Yerli Gance-110 sortu duzlu muihite daha yaxsi uygunlasarq, adaptasiya olunma
xususiyyeti yluksakdir. Bu sort sabit mahsulverma, baremalagstirma va normal ontogenetk inkisaf
prosesini kegarak, stress faktorlara davamhligi ile ferglenir. Tedricen duzlu muihite adaptasiya
prosesinin her 3 variantinda bu sort normal habitusa malik,generativ ve vegetativ organlarin
mutanasibliyi ve normal bar organlari amalegatirmasi ile farglanir.Ona gére de Gance-110 sortu
soran ve sorakat torpaglarda beceariima tslabatina cavab verir. Ganca-160 sortu ise yalniz zaif
soran ve sorakat olan torpaglarda becarilmasi tévsiys olunur.

3.Nazaratda olan 6 sortlara 2 variantda gafleten sok tesir mexanizmasi duzlu su mahlulu ile
birdefalik su verilmisdir. Bu zaman bitkilarda bu tesire muxtelif cur reaksiya ile cavab verilmisdir. Bu
vaxt bitkilarde intensiv yarpaq tdkma,bar organlarin tékiimasi, mahsulun asagi dismasi, yetismis
va yetismemis qozalarin macburi agimi bas verir. Qaflatan sok tasir duzadavamliliq gabiliyyatini
artirmasa da bitkilerin boy va mahsuldarligiina shamiyyatli tasir etmamisdir. Bayaz Altun-440 va
Genca-110 sortlari digar sortlara nisbatan davamli olmusdur.

Belolikloa fermerlare vo mahsul istehsalgilarina soran va sorokat torpaglarda Bayaz Altun-
440 va Ganca-110 pamblq sortlarinin akilmasini tovsiya edirik.
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INVESTIGATION OF THE SALT (NACL) STRESS TOLERANCE
OF INTRODUCED AND LOCAL COTTON VARIETIES
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Baku Engineering University
Soil salinization is one of the primary factors limiting the development of irrigated
agriculture in Azerbaijan. In our republic, cotton is cultivated on more than 100,000
hectares, of which 35-40% are subjected to moderate and severe salinity. To achieve high
yields from saline soils, it is essential to identify salt-tolerant cotton varieties alongside the
implementation of comprehensive land reclamation measures. Consequently, the objective
of this study was to evaluate the salt (NaCl) stress tolerance of the most widely cultivated
introduced and local cotton varieties, identifying the most resilient ones for
recommendation to farmers. In this study, the tolerance of the introduced Turkish variety
"Bayaz Altun-440", "ADN-123", and the local varieties "Ganja-110" and "Ganja-160" were
examined under 0.3%, 0.6%, 0.9%, and 1.2% salt stress concentrations. Based on the
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analysis of the scientific results, it can be concluded that "Bayaz Altun-440" and "Ganja-
110" exhibit higher tolerance compared to the other cotton varieties. It is recommended
that farmers and producers prioritize the cultivation of "Bayaz Altun-440" and "Ganja-110"
varieties in future cotton planting on soils affected by salinity and alkalinity.

Keywords: Saline, alkaline, introduction, vegetation, salt, stress, tolerance.
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Azarbaycan Dovlat Aqrar Universiteti PHS

Son onilliklerde su resurslarinin istifadasinin intensiviesmasi insan camiyyati
garsisinda global migyasli problemlarin yaranmasina sabab olmusdur. Qlobal su ddvrani
prosesinda su ehtiyatlarinin barpa olunmasina baxmayaraq, bu gun artiq heg¢ kim Ggtn sirr
deyil ki, Yer Uzundaki sirin su resurslarinin istifadeya yararli hissesi mahduddur. Yani,
ahali sayinin ve iqtisadi inkisafin artmasi ile insanlig su resurslarinin c¢atismazhgi
probleminin darinlesmasi ile Uzlesmisdir. Qlobal sirin su gatismazligi problemini iglim
dayisikliklari prosesleri daha da murekkablagdirir [5]. Camiyystin ve tabistin butlin su
ehtiyaclarini temin etmak Uugun yararli su resurslarinin gatismazligi butin dinyada
mulsahida olunsa da, bazi regionlarinda, o ciimleden de dlkemizda bu proses ¢ox daha
intensiv surat almisdir [1].

Su resurslarinin ¢atismazliginin esas mahiyyati ondan ibarstdir ki, son onilliklarda
regionumuzun suya olan tslebat hacmi (xUsusile azsulu doévrlards) manbalardaki
(caylardaki) texniki baximdan mdévcud su resurslarinin hacmindan artiqdir. ©halinin
sayinin artmasi ve sosial-igtisadi ehtiyaclarin artmasi fonunda bu, Umumi su
tohlikasizliyinin tamin edilmasinda problemlar yaradir [5].

Bu problemlarin hallinda prioritet istigamatlerden biri suya qganast tadbirlarinin
hoyata kecirilmasi ve semerali su istifadesinin temin edilmasidir. Olkemizds su
ehtiyatlarinin asas istehlak¢isi mumi movcud su resurslarinin 70%-dan ¢oxunu istifade
edan suvarma akingiliyidir [1]. Buna goéra da, suya genastdan bahs edarkan, asasan onu
mahz akin sahalarinin suvariimasi kontekstinde nazerds kegiracayik.

Eyni zamanda nazara almaq lazimdir ki, su tesarrifatinin tekmillagdiriimasinin asas
prioriteti su resurslarinin inteqrasiyall idars olunmasi prinsiplarinin tatbigidir. Azarbaycan
Respublikasinin agrar senaye kompleksinin inkisafina dair miayyan edilmis strategiyanin
hoyata kecirilmasi O6lkanin davamli arzaq mustaqilliyinin ve tehlukasizliyinin tamin
edilmasini nazarde tutur ki, bu da kand taserrufatinin inkisafina ydnalmis innovativ
texnologiyalarin tatbiqi Uzre elmi ve elmi-texniki naticalerin alde olunmasini prioritet
istigamat kimi muayyanlasdirir [1,5].

Agqrar istehsalin semaraliliyi bilavasite yeni, o cimladan meliorativ texnologiyalarin
totbigi ile six baghdir. Lakin elmi va istehsal sektorlari arasinda kifayat qader
integrasiyanin olmamasi sababinden tadgiqat naticelarinin tatbiqi ile slagadar bir sira
problemlar mdvcuddur ki, bu da telab olunan praktik hallerin reallasdiriimasini
cotinlesdirir.

Olkemizda, xisusile de keskin quraqliq seraitine malik regionlarda, teminatl sokilde
yuksak ve sabit meahsuldarligin alde edilmasi yalniz suvarma akingiliyinin tetbiqgi ile
mumkuinda [5].

Suvarma suyunun geyri-mahsuldar istehlaki suvarma sistemlarinin iqgtisadi
semaraliliyinin azalmasina ve kand tasarrifati teyinatlh torpaglarin degradasiyasina sabab
olur. Torpagin bitkilerin asas kok kutlasinin cemlesdiyi zonasinda namlik gatismazligi
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mahsuldarligin kemiyyat ve keyfiyyat gostaricilarine manfi tasir gdsterir [2]. Bu baximdan,
suvarma suyundan istifadenin semaraliliyinin artiriilmasi an muhum strateji istigamatlarden
biri hesab edilir [5].

Qeyd etmak lazimdir ki, rutubstsaxlayici meliorantin tatbiqi torpagi quragligdan
goruyur ve suvarma suyunun torpagin asagida yerlegon qeyri-mahsuldar qatlarina
kegmasinin qarsisini alir, bununla da yeralti sularin saviyyasinin qalxmasinin va suvarma
zamani itkilsrin qarsisini alir.

Aparilan tadgiqat isinde elmi hipotez ondan ibarstdir ki, texnoloji proseslerin
tokmillagdiriimasi ve tabii sorbsiyaedici meliorantin kompleks sakilde tatbigi kand taserrufati
bitkilarinin muxtelif Gsullarla suvarmasi zamani suvarma suyundan istifadenin samaraliliyinin
artinlmasini temin edacakdir. Mehz bu baximdan tedqigat isinde tebii mansali sorbsiyaedici ve
rutubstsaxlayici meliorantlarin tatbiqi ile damcilarla ve torpadaxili suvarma Uusullari zamani
suvarma suyundan istifadenin samaraliliyinin artirilmasi magsad kimi qargiya qoyulmusdur.

Sorbentler - muxtalif fiziki-kimyavi mexanizmlar vasitesile suyu ve hall olmus maddaleri
tutmagq qgabiliyystine malik materiallardir. Suvarilan akingilikde sorbentlarin asas funksiyasi torpaq
mahlulunda suyun saxlanmasi va yuyulma itkilerinin azaldilmasidir [2].

Elmi tedgiqatlar gosterir ki, sorbentlerin torpaga tstbigi torpagin su tutumunu artirir,
suvarmalar arasinda intervalini uzadir ve bitkilerin stresse davamlihgini artirir [2,4].

Tabii sorbentloer (seolitler, bentonit, diatomit va s.) ekoloji tehlukasizliyi ila segilir. Muasir
toadqiqatlar gosterir ki, zeolitlerin torpaga verilmasi suvarma suyuna olan telabati 20—-30 % azaldir

[3].

Suni sorbentler asasan polimer mangali yiuksak su tutumlu maddalerdir. Hidrogellarin tetbiqi
su serfini 25-35 % azaltmaga imkan verir [2,4].

Muasir suvarma texnologiyalarinda sorbentlerin tatbigi sudan istifadenin semaraliliyini artirir
vo filtrasiya itkilerini azaldir [5].

Aparilmig tehlillar gostarir ki, tebii ve suni sorbentlarin kompleks tatbigi suvarma suyundan
istifade amsalini yuksaldir ve torpag munbitliyinin gorunmasina serait yaradir.
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APPLICATION OF NATURAL AND SYNTHETIC SORBENTS IN IRRIGATED LANDS
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Azerbaijan State Agricultural University

The article investigates the application of natural and synthetic sorbents aimed at
enhancing the efficient use of water resources in irrigated lands. In the context of global
climate change and limited water resources, the implementation of water-saving technologies
in agriculture is of paramount importance. The study analyzes the impact of sorbents on the
hydro-physical properties of the soil, their capacity for moisture retention within the root zone,
and the potential for reducing irrigation water losses. it has been established that the
application of natural sorbents, such as zeolite and bentonite, as well as synthetic sorbents like
hydrogels, increases soil water-holding capacity, extends irrigation intervals, and enhances the
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drought resistance of plants. The integrated application of sorbents in conjunction with drip and
subsurface irrigation systems facilitates higher efficiency in irrigation water use, preserves soil
fertility, and ensures sustainable development in agriculture.

Keywords: irrigation, sorbent, hydrogel, water saving, subsurface irrigation
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Muasir dovrds iglim dayisikliklari global migyasda ekoloji sistemlarin funksional
batévldylna ciddi tezyiq gostaren asas amillarden biridir. Temperaturun yuksalmaesi, yaginti
rejiminin dayismasi va ekstremal hava hadiselerinin tezlesmasi regional ekosistemlarin
strukturuna, bioloji muxtslifliyine ve 6zunutanzimleama qabiliyystina birbasa tasir edir. Xususila
yarimsahra, dagliq ve kand tesarrufati yonimll regionlarda bu dayisikliklar ekoloji tarazhigin
pozulmasina sabab olur.

Regional ekosistemlerin dayanighdi onlarin xarici tasirlera qargi miqgavimat va barpa
potensiall ilo miieyyen edilir. iglim dayisikliklori bu mexanizmleri zsiflederak torpaq
degradasiyasi, su ehtiyatlarinin azalmasi va biomuxtslifliyin itirilmasi kimi problemleri daha da
derinlasgdirir. Bu baximdan mdvzunun elmi tedqiqgi aktualdir.

iglim deyisiklikleri esasen atmosferde istixana gazlarinin konsentrasiyasinin artmasi
naticesinde bas veran temperatur ve iglim rejimi dayisikliklari ile xarakterize olunur. Bu
proseslar regional ekosistemlarde madde va enerji dovranina tasir gostarerak ekoloji tarazligi
pozur. Temperaturun artmasi bitki 6rtiyunin fenoloji marhalalarinin dayismasina, ndvlerarasi
munasibatlarin pozulmasina ve invaziv névlerin yayllmasina serait yaradir.

Yaginti rejiminde misahida olunan dayisikliklar su balansinin pozulmasina, quragliq va
sel hadiselarinin artmasina sabab olur. Bu hallar torpaq eroziyasini guclendirir va kand
taserrufatl ekosistemlarinin mahsuldarhdini azaldir. Daglig regionlarda buzlaglarin arimasi
hidroloji rejimin dayismasi ila naticalenir ve ekosistem xidmatlarinin davamliligini tahliks altina
alir.

Biomuxtslifliyin azalmasi yalniz ndv sayinin azalmasi kimi sadsalesdirile bilmaz; bu,
ekosistemlarin funksional murakkabliyinin ve enerji dovraninin pozulmasina, elece de ekoloji
xidmatlerin azalmasina gstirib g¢ixarir. Har bir ndv ekosistemda muayyan funksiyani yerina
yetirir, masalon, torpaq munbitliyini gorumaq, su resurslarinin tamizliyini tamin etmak, zararli
organizmlarin populasiya balansini saxlamaq va ya karbon qgazini udmaq kimi ekosistem
xidmatlori gosterir. Novlerin itkisi bu funksiyalarin zaiflemesine sebab olur, naticads
ekosistemlar iglim dayigsikliklari, quragliq, dasqin ve diger ekstremal hadisaler qarsisinda daha
hassas hala galir.

Bu baximdan, biomuxtaslifliyin qorunmasi ve artirimasi ekosistemlorin adaptasiya
potensialinin méhkamlendiriimasi Uglun asas vasitadir. EKosistem asasli yanasmalarin tatbiqi,
masalan, yerli bitki va heyvan nodvlarinin qorunmasi, tebii yasayis muhitlerinin barpasi, su
hdévzalerinin idare olunmasi va torpagq munbitliyinin gorunmasi kimi tedbirlari shats edir. Eyni
zamanda, ekoloji idarsetmanin guclendiriimasi — strategiyalarin hazirlanmasi, monitoring
sistemlarinin qurulmasi ve ahalinin maariflandiriimasi — ekosistemlarin dayaniglihdini artirir ve
onlarin iglim dayigsikliklarina qarsi mugavimatini yuksaldir. Belslikle, biomuxtalifliyin qorunmasi
yalniz bioloji ve estetik dayar baximindan deyil, ham ds regional ekosistemlerin davamliligi ve
iglim dayisikliklerine adaptasiyasi Ugun hayati shamiyyest kasb edir. Bu yanasmalarin ugurla
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hayata kecirilmasi, ham tebii sarvetlarin qorunmasina, hem da insan faaliyyatinin manfi
tasirlerinin azaldilmasina imkan yaradir.

Netica: Aparilan tahlil gosterir ki, iglim dayisiklikleri regional ekosistemlarin
dayanighgdina maenfi tasir gostararok ekoloji risklerin artmasina sebab olur. Ekosistemlarin iglim
dayigikliklarine uygunlasmasi uUglun torpaq ve su ehtiyatlarinin semarali idare olunmasi,
biomuxtslifliyin qorunmasi ve davamli ekoloji planlasdirma tadbirlarinin hayata kegiriimasi
vacibdir. Bu istigamatde elmi ssaslandiriimig tadbirlerin tatbiqi regional saviyyadsa ekoloji
tarazligin gorunmasina tohfe vere biler.
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ECOLOGICAL ANALYSIS OF THE IMPACT OF CLIMATE CHANGE ON THE
RESILIENCE OF REGIONAL ECOSYSTEMS
Nurida Elshan Hasanova
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Saida Magerram Gahramanova
s.gahramanova@atu.edu.az
Azerbaijan University of Technology
Climate change is a global environmental issue that significantly affects the structure,
functional characteristics, and resilience of regional ecosystems in the modern era. Rising
temperatures, changes in precipitation patterns, and the intensification of extreme climatic
events weaken the self-regulation and adaptive capacities of ecosystems. In this thesis, the
impact of climate change on the resilience of regional ecosystems is analyzed from an
ecological perspective, key risk factors are identified, and scientifically grounded approaches
to enhance resilience are proposed.
Keywords: Climate change, regional ecosystems, ecological resilience, biodiversity,

adaptation
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Ekoloji noqgteyi-nezardan atraf muhit organizmin birbasa ve ya dolayl slagade oldugu
cisimler ve hadisaler (obyekt ve proseslar) kimi muayyan edilir. Btraf muhit amilleri va ya ekoloji
amillar canli orqanizmlara muayyan tesir gostara bilan har hansi straf muhit elementlari kimi
muayyen edilir. Masalan, Yer kuresine nufuz edan kosmik neytrino radiasiyasinin heyvanlar
uzerinde tasiri aydin gorunmur. Buna gora de, o, muayyan bir zamanda s6zugeden planetds
foaliyyst gdsteran ekoloji amillar hesab edilen ekoloji elementler siyahisindan gixarila biler. Oz
névbasinds organizm atraf muhit amillerine xUsusi adaptiv reaksiyalarla cavab verir.
Uygunlasma qabiliyyati Gzvi hayatin asas xususiyyatidir. Bu qabiliyyat canli organizmlare 6z
xususi yasayis yerlerinde yasamaga imkan verir [1].

otraf madhit amillarinin bir ¢ox muxtalif tesnifati var. Masalen, etraf muhit amillerini
asagidakilara bdlmak olar: cansiz tebist amilleri, yani abiotik; canh tabiat amillari, yani biotik.

Abiotik amiller dedikda maddanin tasiri basa dusulur (seklinds madde val/ve ya sahaler) va
onun asas xususiyyatlari (temperatur, cazibs surati ve s.) [2]. Digarleri arasinda abiotik amillerin
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asagidaki gruplari farglendirilir: iglim (temperatur, su/rGtubat, isiq, atmosfer tazyiqi, kilak va s.);
edafik (mexaniki terkibi, rutubat gabiliyyati, hava kegiriciliyi, torpagin sixhigi); orografiya (relyefin
topografiyasi, hundurliyl, yamac aspekti);

Kimyavi amillar — havanin qaz terkibi ve kimyavi girklondiricilerin olmasi; suyun terkibi —
hall olunmus maddalerin ve asili bark maddalerin tarkibi; tursulug, osmotik tezyiq ve torpaq
mahlullarinin terkibi; va torpaq kimyasi.

iglim faktorlari yasayis mihitini teyin eden sn mihim amillsrdendir. Adi meteoroloji
musahidalarden elde edilan malumatlar muayyan bir arazinin makroiglimi haqqinda tesevvir
yaradir. Mlayyaen bir biotop Ugln eyni gdstericilar onun mezoklimatini giymatlendirmaya imkan
verir. Muvafig olaraq, eyni tepenin simal ve cenub yamaclarinin mezoklimati fargli olacag.
Mikroiglim anlayisi torpagin, bitki ortiytinin ve digar seth sahalarinin kigik sahalarina (onlarla
kvadrat desimetro gadar) aiddir. Masalan, gunasli bir ginde agac gdvdasinin simal va canub
toraflerinde gunorta gabiginin temperaturu onlarla daracs farglana bilar.

Biotik amillar canli organizmlarin, o cumleden 6z ndévinun fardlarinin muxtsalif ndév
tosirloridir. Mikrobiogen amillare bakteriyalarin, viruslarin, rikketsiyalarin ve digar mikroskopik
organizmlarin fealiyyati; mikogen amillare gobalaklaer daxildir; fitogen amillera bitki organizmleri
daxildir; zoogen amillare ise heyvan organizmlarinin fealiyyati daxildir. Bir gadar ayrica
kateqoriya, konkret insan fealiyyati olan antropik (insan sababli) amildir.

otraf muhit amillarinin digar tesnifat sistemlari muxtelif meyarlara asaslanir. Masalan,
amillari organizmlarin bollugundan (sixhgindan) asili olanlara ve ondan asili olmayanlara
bélmak olar. Belslikla, regional makroiglim bdélganin heyvan populyasiyasinin tarkibindan ve
sixhdindan praktiki olaraq mustaqildir. Eyni zamanda, heyvanlar mikroiglim saraitine shamiyyatli
daracada tesir gostara bilar. Masalen, bdcaklar asnasinda agaclarin iynalarini ve ya yarpaglarini
tamamile istehlak etdikde mesada kultlovi epidemiyalar, kulek sxemlari, rutubst ve ortikde
temperatur dinamikasi ve torpaq sethi dayisir. itkisine gora ayri-ayri bitkiler, mesa dayagi
seyroklasa bilar ve qrup halinda bosluglar amale gala biler. Bu dayisikliklar ister-istamaz onlarin
sonraki nasillerine de tasir edacakdir haseratlar, elace de onlarin reqgiblari ve entomofaglari.

Temperaturun heyvanlarin hayatina tesiri ondan ibaratdir ki, heyvanlarda heayat zilal
badanleri Ugln mdvcudluq tarzidir. ©nanavi "mahdudiyystler hayat" zilallarin mdvcud ola
bilecayi ve normal fealiyyat gostare bildiyi temperatur diapazonudur. Zilal asasl fermentlar,
akser hallarda, 10-35 °C temperatur intervalinda optimal faaliyyat gosterir. Bu diapazonda, bir
gayda olaraq, metabolik proseslerin suratinin temperaturdan acgiq bir asilihgl var. Bu prosesi
xarakterize eden kamiyyat gostaricisi Q10 adlanan temperatur amsalidir. temperaturun 10°C
artmasi ile fermentativ reaksiyanin siratinin nega deafe artdigini gostarir. Optimal diapazondan
asagl temperaturda biokimyavi reaksiyalar dayanir; bu diapazondan yuxari zulallarin istilik
denaturasiyas! bas verir. Heyvanlar temperatura uygunlasmaq uc¢in muxtslif strategiyalardan
istifade edirler. Xususile, atraf muhitle istilik mibadilesinin iki esas Usulundan istifade edirlor:
Homeotermik organizmlar (enanavi olaraq mamalilar va quslar da daxil olmagqla) atraf muihitin
temperaturu deyisdikde sabit badan istiliyini saxlamagq; * poikilotermik organizmlerde atraf
mubhitin temperaturunun dayigsmasindan sonra badan temperaturu dayigir ve sonuncuya yaxin
olur.

Populyasiyanin ekoloji (davranig) qurulusu névin xdsusiyyatleri ile muayyen edilir. Ekoloji
qurulug davranig xususiyyatlerine goére fardlarin va onlarin qruplarinin qurulugsunu va
gruplasdiriimasini nazarde tutur ve ferdler arasinda munasibatler sistemini shate edir. Tak
heyat terzinde, bir populyasiyada heyvanlar tacrid olunur ve praktik olaraq bir-birinden
mustaqildir.

Qrup hayat tarzinds gruplar formalasma yolu ile formalasir, fardlar arasinda nisbaten sabit
alagelar. Belo baglarin formalagmasinda ve méhkamlenmasinds iki tendensiya foerglonir:

1) Qarsli cinsdan olan saxsler arasinda alagalari guclandirmak.

2) Foargli nesillerin fardlari arasinda baglarin moéhkamlenmasi formalagsmasina gsatirib
¢ixarir ola biler ails gruplari: ata (labirint baliglari, gubuglar, deniz atlari, Afrika devequsu, ¢oxlu
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mustelids); ana (xarganglar, hérimgaklar, social hymenoptera, millipedes); qgarisiq (malak
baliglari, bir gox altricial quslar).
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Living organisms are capable of withstanding, to a certain extent, moderate external
changes and impacts. Three types of resilience of living systems are distinguished: endurance,
resilience, and constancy.
1) endurance — the ability of living systems to resist various disturbances or changes;
2) resilience — the ability of living systems to self-recover after external disturbances;
3) constancy — the ability of living systems, such as populations, to maintain their size.
However, if one or more environmental factors exceed acceptable levels, environmental stress
occurs.
Keywords: animal ecology, abiotic factors, biotic factors, temperature, environment.
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ANTROPOGEN F9ALIYYSTIN TORPAQ V3 SU EKOSISTEMLORIN® TOSIRININ EKOLOJi
QiYMOTLONDIRILMSSI
Nurida Elgan qizi Hesanova
n.hasanova@atu.edu.az
Azarbaycan Texnologiya Universiteti

otraf muhite antropogen tesirlarin artmasi son onilliklerde torpag ve su
ekosistemlarinin tebii struktur ve funksiyalarinin ciddi sakilde pozulmasina sabab
olmusdur. Senaye istehsalinin geniglanmasi, urbanizasiyanin siratlonmasi, kand
taserrufatinda ylksak mahsuldarligin temin olunmasi maqgsadile agrokimyavi maddalarin
intensiv istifadasi ve sanaye tullantilarinin dizgun idare olunmamasi ekosistemlarin tabii
balansina manfi tasir gostarir. Naticedsa torpagin munbitliyi azalir, eroziya ve deqradasiya
proseslari suratlonir, su hovzalarinin girklonmasi bas verir ve ekoloji sistemlarin 6zinu
barpa etma potensiali zaiflayir [1.2].

Torpaq ve su ekosistemlari yalniz bioloji névlerin moévcudlugu Uglin deyil, ham da
insan cemiyyatinin sosial-igtisadi inkisafi Ugln hayati ahamiyyat kasb edir. Torpaq
ekosistemi kand taserrufati mahsullarinin istehsali, biomuxtalifliyin qorunmasi va karbon
dévraninin tanzimlanmasi kimi funksiyalari yerina yetirir. Su ekosistemlari ise igmali vo
suvarma suyu, balig ehtiyatlari, hidroenerji potensiali ve ekoturizm imkanlari ile insan
foaliyyatini birbasa dastaklayir [4].

Buna gbre de torpaq ve su resurslarinin muhafizasi, onlarin ekoloji vaziyyatinin
davamli monitoringi ve giymatlendiriimasi muasir elmi tadgiqatlarda prioritet istigamat
hesab olunur. Ekosistemlarin davamliliginin tamin olunmasi Gg¢un atraf muhite antropogen
tosirlerin minimuma endirilmasi, aqgrokimyavi va sanaye tullantilarinin idare olunmasi,
torpag ve su resurslarinin barpasi ve gorunmasi istiqgamatinde strateji tadbirlarin hayata
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kecirilmasi zaruridir. Eyni zamanda, ekologiya elmi, texnologiyalar ve inzibati idaraetma
vasitesila resurslarin dayaniqli istifadasi va ekoloji balansin barpasi mumkun olur [3].

Antropogen faaliyyat naticasinda torpaqg ekosistemlarinda agir metallarin yigiimasi,
torpaq strukturunun pozulmasi ve maunbitliyin azalmasi musahide olunur. Kand
tosarrifatinda pestisid ve mineral gubralerin normadan artiq tetbigi torpadin bioloji
aktivliyini zaifladir va torpaq mikroorganizmlarinin faaliyystine manfi tasir gostaerir.

Su ekosistemlarinda ise sanaye va maisat tullantilarinin axidilmasi, kend tasarriufati
drenaj sularinin gay ve gollara daxil olmasi eutrofikasiya proseslarini guclendirir. Bu hal su
hdvzalerinde oksigen ¢atismazligina va su organizmlarinin mahvina sabab olur.

Antropogen c¢irklanmanin uzunmuddatli tasirlari ekosistemlarin 6ztnutanzimlema
gabiliyyatini zaifladir ve ekoloji riskleri artirir. Bu baximdan monitorinqg va ekoloji idaraetma
mexanizmlarinin tatbiqi vacibdir.

Natica: Aparilan tahlil gostarir ki, antropogen faaliyyat torpaq ve su ekosistemlarinin
ekoloji veziyyetina ciddi tehlike yaradir. Torpaq ve su ehtiyatlarinin qorunmasi ugun
cirklenma manbalarinin azaldilmasi, ekoloji nazaratin guclandiriimasi ve davamli idaraetma
todbirlarinin  hayata kegirilmasi zaruridir. Taklif olunan yanasmalar ekosistemlarin
dayanigh@inin gorunmasina xidmat edir.
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ECOLOGICAL ASSESSMENT OF THE IMPACT OF ANTHROPOGENIC ACTIVITIES
ON SOIL AND WATER ECOSYSTEMS
Nurida Elshan Hasanova
n.hasanova@atu.edu.az
Azerbaijan University of Technology
Anthropogenic activities are considered one of the primary factors negatively
affecting the condition of soil and water ecosystems in the modern era. Industrial,
agricultural, urbanization, and transportation activities lead to pollution, degradation, and
disruption of biological balance in soil and water resources. This thesis analyzes the
ecological impacts of anthropogenic factors on soil and water ecosystems, identifies the
main sources of pollution, and proposes scientifically grounded approaches for the
protection and sustainable management of these ecosystems.
Keywords: Anthropogenic impact, soil ecosystem, water ecosystem, pollution, ecological risk
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DEVELOPMENT OF A HIGHLY SENSITIVE SORPTION-SPECTROSCOPIC METHOD FOR THE
QUANTITATIVE DETERMINATION OF COBALT(Il) IONS
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Trace metals such as Fe, Co, and Ni are crucial for biochemical processes; however,
their excessive accumulation leads to oxidative stress, metabolic dysfunction, and cytotoxic
effects in living organisms [1-2]. Cobalt, an essential element of vitamin B12 and widely
applied in metallurgy, nanotechnology, and biomedical engineering, becomes highly toxic at
elevated concentrations. Numerous studies report that corrosion of cobalt-containing implants
(Co—Cr—Mo alloys) releases soluble ions, which induce inflammation, decrease osteocyte
viability, and promote degenerative disorders [3-5]. In this study, a new solid-phase sorption—
spectroscopic method based on the immobilized Nitroso-N-salt/silk fibroin matrix was
developed for the selective determination of Co(ll) ions in agueous media. The system
demonstrates high immobilization efficiency (94%), rapid reaction time (2 min), excellent
sensitivity, and strong color contrast of the Nitroso-N-salt—Co(ll) complex, making it suitable for
environmental and industrial monitoring. Cobalt is widely used in catalysts, rechargeable
batteries, alloy production, pigments, ceramic materials, and medical implants. Despite its
significance, excessive cobalt exposure results in serious toxicological consequences,
including: oxidative stress and mitochondrial dysfunction, cardiomyopathy and endocrine
disorders, DNA damage and mutagenicity, inflammation and cellular apoptosis.

Corrosion of metal-metal hip implants is considered one of the primary sources of
cobalt exposure in clinical patients [3,4]. Released Co(ll) and Co(lll) ions accumulate in local
tissues, causing osteolysis and implant failure. Environmental contamination is also increasing
due to metallurgical wastewater, mining, electroplating industries, and battery waste.
Therefore, the development of simple, rapid, selective, and cost-effective analytical methods
for Co(ll) determination is of high scientific importance. Traditional techniques such as ICP-
OES, AAS, and voltammetry are highly sensitive but require expensive instrumentation and
complex sample preparation. In contrast, solid-phase spectroscopic methods offer low cost,
easy operation, and field applicability.

Silk fibroin-based materials have recently emerged as effective matrices for reagent
immobilization due to their: high biocompatibility, porous structure, functional amino groups
enabling covalent and ionic interactions, chemical and mechanical stability. In this work,
Nitroso-N-salt (NNS), a well-known chromogenic reagent, is immobilized onto silk fibroin fibers
to obtain a stable and selective solid-phase reagent for Co(ll) determination. In this study, a
highly efficient and selective analytical system - the immobilized Nitroso-N-salt/silk fibroin
matrix - was successfully developed and optimized for the determination of Co(ll) ions. The
absorption spectra were analyzed to assess the spectral compatibility of the system
components. The Nitroso-N-salt (NNS) reagent displays a characteristic absorption maximum
at 368 nm with an absorbance of 0.34. Crucially, the silk fibrion matrix exhibits an extremely
low and flat background absorbance, remaining below 0.03 across the measured range.

This low matrix interference is highly advantageous. It ensures that the
spectrophotometric measurement of the Co(ll) complex (which is expected to form a new
absorption band, likely shifted beyond 445 nm can be performed with high selectivity and
sensitivity, maximizing the signal-to-noise ratio. The Co?* content is the determining factor for
the analytical signal of the Co(ll) complex with Nitroso-N-salt/silk fibrion matrix (V =100 ml, m =
0.2 g Nitroso-N-salt/silk fibrion, pH = 6.5 £ 0.5, T = 20 + 2°C, t = 2 min). The dependence was
examined in range 0.0001-0.1M Ce?* concentrations. The findings validate the spectral
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suitability of the silk fibrion matrix for developing robust solid-phase analytical reagents. The
optimal circumstances for determining Co(ll) using an immobilized Nitroso-N-salt reagent on a
silk fibrion matrix are presented in Table 1. The method demonstrates a high immobilization
efficiency of 94% at pH 6.5-7.0, indicating optimal interaction between Nitroso-N-salt and silk
fibrion under near-neutral conditions. The exceptionally rapid immobilization time of 2 minutes
highlights the procedure’s suitability for high-throughput analytical applications. A recovery rate of
99% confirms the method’s accuracy, reliability, and minimal analyte loss during the immobilization
process. In addition, the pronounced color contrast of the Nitroso-N-salt - Co(ll) complex
underscores the reagent’s excellent sensitivity and selectivity.
Table 1.
Shows the optimal circumstances for calculating Co(ll) using an immobilized silk fibrion
matrix with Nitroso-N-salt (0.2)

. Analytic . Immobilizgd
Metall ions Nitroso-N-salt on silk
reagent fibri .
ibrion matrix
Color of complex rifle-red
)\HR, nm 368
Aver, M 445
AN 77
Immobilization pH 6.5-7.0
Immobilization times, min. 2
Co(Il) Nitroso-N-salt The effegﬂve_ness of 94
immobilization, %
Percentage of recovery, % 99

Overall, the proposed approach is robust, cost-effective, and well suited for environmental
monitoring and industrial water quality assessment. In conclusion, this work establishes the
Nitroso-N-salt/silk fibroin matrix as a reliable, eco-friendly, and economically viable solution for the
guantification of Co(ll) in the fields of environmental chemistry and resource management. Future
efforts should be directed toward a deeper investigation into the reusability (regeneration) of this
immobilized system, as well as a more detailed exploration of the mechanism of selectivity toward
other toxic metal ions, thereby contributing significantly to the advancement of analytical chemistry.

Abstract: A novel, highly sensitive, and selective method was developed for the
determination of trace amounts of Cobalt(ll) ions Co(ll) in various water samples. The method
utiizes a new polymer matrix based on silk fibroin, onto which Nitroso-N-salt has been
immobilized. This modified matrix serves as an effective solid-phase extractant for the
preconcentration of Co(ll). The preconcentration technique, coupled with Atomic Absorption
Spectrometry (AAS), significantly enhances the analytical capabilities. Maximum sensitivity for
Co(ll) determination using the selectively immobilized silk fibroin matrix was observed at a
wavelength of 445 nm. The optimal pH for the complexation and subsequent determination of
Co(Il) was found to be in the range of 6.5 - 7.0, performed at ambient temperature.

Keywords: Co(ll), Nitroso-N-salt, silk fibroin, immabilization, spectrophotometry, sorption—
spectroscopic method.
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MUASIR KOND T9SORRUFATINDA EKOLOJi RISKLBR VO ONLARIN AZALDILMASI
YOLLARI
Nurida Elsan qizi Hasanova
n.hasanova@atu.edu.az
Azarbaycan Texnologiya Universiteti

Kend tasarrifatl insan cemiyyatinin arzaq teminatinda asas rol oynayan sahalerden biridir.
Lakin shalinin artmasi ve arzaga telebatin yliksalmesi aqgrar istehsalin intensivlesdiriimasine sabab
olmusdur. Bu proses tobii ehtiyatlardan semerasiz istifade, torpagq ve su ekosistemlarinin
cirklenmasi ve ekoloji tarazligin pozulmasi kimi problemlari aktuallagdirmisdir [1].

Muasir kend tasarrifatinda ekoloiji risklorin dlizgin giymatlandiriimasi va onlarin azaldilmasi
davamli inkisafin temin olunmasi baximindan muihim shamiyyst kasb edir. Bu sababden
mdvzunun elmi cahatdan arasdiriimasi aktualdir.

Kend tasarrifatinda tetbiq olunan mineral gubralar va pestisidlar torpagin kimyavi terkibine
tosir edarak onun munbitliyinin azalmasina sabab olur. Pestisid qaliglari torpagdan su hévzalarina
kecgarak su ekosistemlarinds girklenma yaradir va canli orqanizmler Ugin tehliks formalasdirir.

Suvarma sistemlarinin geyri-semarali toskili torpaglarin sorlagsmasina vea eroziya
proseslarinin glclanmasina gatirib ¢ixarir. Monokultura akingilik biomUxtslifliyin azalmasina ve
agroekosistemlarin dayanigliginin zaiflemasine sabab olur [3].

Ekoloji risklerin azaldilmasi ve atraf muhitin gqorunmasi maeqsadile inteqra olunmus
zorarvericilara garsl muibarize Usullarinin (Integrated Pest Management — IPM) tetbiqgi xususi
shamiyyat kesb edir. Bu yanasma kimyeavi pestisidlarden asilihgi azaldir, zararvericilorin tabii
dismenlari va bioloji nazarat agentleri ilo idars olunmasini tamin edir ve eyni zamanda mahsulun
keyfiyyatini ve atraf muhitin saglamhgini goruyur. IPM strategiyalari, monitoring sistemleri ve ddvri
giymatlendirmalar vasitaesile zararvericilarin populasiya saviyyaleri izlenilir ve yalniz hagigaten kritik
hadds catdigda midaxile hayata kegcirilir. Bu ise kimyavi ylklu ve ekotoksik tasirlori minimuma
endirir.

Bundan slave, Uzvi kend tasarrifati texnologiyalarinin genislandiriimasi ekoloji risklerin
azaldiimasinda mihim rol oynayir. Uzvi texnologiyalar torpaq, su ve hava cirkliliyini azaldir,
kimyeavi gubreler ve sintetik pestisidlarden istifadeni minimuma endirir, hamginin yerli biomuxtalifliyi
gorumaga vae torpagin uzunmiddatli minbitliyini tamin etmeaya imkan yaradir. Bu yanasma mahsul
keyfiyyatinin artirlimasi ile yanasi istehlakgi saglamliginin gorunmasina da xidmat edir. [2]

Torpaq muhafizeedici becerma usullarinin tetbiqgi ise eroziya, torpaq sixilmasi ve Uzvi
maddalerin itkisi kimi neqativ tesirlarin gargisini alir. Muixtslif becerma texnikalari, masslan,
konservasiya torpaq iglema, akin ndvlarinin rotasiyasi, ortlk bitkilorinin akilmasi ve kontur akinlar
torpagin strukturu ve su tutma qgabiliyystini qoruyur. Bu tedbirler hem mahsuldarhgi artirir, ham de
ekosistemlarin davamlihigini ve iglim dayisikliklarine gargi muagavimatini yuksaldir.

Belsliklo, inteqra olunmus zerarvericilore garsi mubarize, Uzvi kend tesarrifati va torpag
muhafizaedici texnologiyalarin birgs tetbigi, kand teserrufati sistemlarinin ekoloji dayanighhigini
artirmagla, ham atraf mihiti gorumaga, hem de uzunmiiddatli mahsuldarligi tamin etmaya imkan
yaradir. Bu yanasmalarin effektivliyi ham elmi, ham de praktik baximdan tesdiq edilmisdir va
muasir kand tasarrifatl siyasatinds prioritet sahalardan biri hesab olunur.

Natica: Aparilan tehlil gosterir ki, miasir kend tesarrifatinda ekoloji risklar atraf muhitin
vaziyyetine ve agroekosistemlarin davamliligina ciddi tasir gostarir. Bu risklerin azaldilmasi tgln
ekoloji esasl idarsetma tadbirlarinin tatbigi, fermerlerin maariflondiriimasi ve davamli aqrar
siyasetin hayata keciriimasi zeruridir. Taklif olunan yanasmalar kend teserrifatinin ekoloji
baximdan dayanigl inkisafina téhfa vera biler.
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ECOLOGICAL RiSKS iIN MODERN AGRICULTURE AND STRATEGIES FOR THEIR
MITIGATION
Nurida Elshan Hasanova
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Azerbaijan University of Technology
Although the intensive development of modern agriculture facilitates increased productivity,
it is accompanied by heightened ecological risks. The main manifestations of these risks include
soil and water pollution, excessive use of agrochemical substances, loss of biodiversity, and
disruption of ecosystem balance. This thesis analyzes the ecological risks arising in agriculture,
examines their mechanisms of impact on the environment, and presents scientifically substantiated
approaches for their mitigation.
Keywords: Agriculture, ecological risks, soil degradation, agrochemicals, sustainable development
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Monitoring of heavy metal ion levels in environmental samples is a critical aspect of
analytical chemistry due to their significant effects - both beneficial and harmful - on human
health [1]. Trace amounts of heavy metals play an important role in human physiology, with
some being essential for normal biological functions, while others can be toxic even at very
low concentrations. The determination of trace levels of iron is particularly important in modern
analytical chemistry. However, direct analysis of many environmental samples is often
challenging due to matrix effects and the low concentrations of analytes [2]. Iron is vital for
numerous physiological processes, including the synthesis of hemoglobin and myoglobin,
production of neurotransmitters and myelin, regulation of the immune system, energy
metabolism, nucleic acid (DNA and RNA) synthesis, and the facilitation of various enzymatic
reactions [3].

In this work, we present the results obtained in developing a sorption—spectroscopic
approach for the determination of Fe(lll) ions. The application of PPF-1 as a sorbent bearing
immobilized Ferron for the preconcentration of iron demonstrates clear advantages over traditional
atomic absorption spectrophotometric methods. In particular, this system is characterized by its
operational simplicity, a high degree of iron extraction, excellent sensitivity and selectivity toward
Fe(lll) ions, and overall low analytical cost. The optimal conditions for the determination of Fe(lll)
using the Ferron reagent immobilized on a PPF-1 matrix were established at wavelengths of 450
nm and 620 nm, respectively. The absorption spectra revealed a hypsochromic shift of 170 nm for
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the Fe(lll)-Ferron complex compared with the immobilized reagent, confirming complex formation
in solution, as shown in Fig.1.

A

L
L —e— Ferron + Fe(lll)

620 nm

4C')O 4é0 560 5é0 6C')O Géo 760
A, NM
Fig.1 The wavelength of the Ferron reagent (1), complex of Fe(lll) ion with Ferron (2)

The complexation of Fe(lll) ions with Ferron immobilized on the PPF-1 matrix demonstrates
outstanding analytical performance across multiple critical parameters. The resulting complex
exhibits a distinctive rifle-green color, with an absorption maximum at 450 nm (A4r) and a
pronounced spectral shift (AA) of 170 nm, indicative of significant changes in the electronic
environment upon complex formation. The observation of Awer at 620 nm provides additional
confirmation of complex formation, enabling precise and reliable monitoring in analytical
applications. The method achieves a high immobilization efficiency of 99.7% at pH 2-3, ensuring
optimal interaction between Ferron and Fe(lll) ions. With an exceptionally rapid immobilization time
of just 2 minutes, the procedure is highly suitable for high-throughput analyses. A recovery rate of
99% validates the method’s reliability and minimal analyte loss. Furthermore, the pronounced color
contrast of the Ferron—Fe(lll) complex emphasizes Ferron’s function as a highly sensitive and
selective reagent, rendering the method both robust and cost-effective for environmental
monitoring and industrial water quality assessment. The PPF-1/Ferron hybrid sorbent developed
in this study was effectively applied for the determination of Fe(lll) ions in various real water
samples, including technogenic, wastewater, industrial, and tap water. These results underscore
the method’s capability for trace-level Fe(lll) analysis in complex agueous matrices. To rigorously
evaluate its reliability and analytical performance, recovery experiments were carried out by spiking
the samples with known concentrations of Fe(lll) (10.0 and 20.0 pg-mL™).

The obtained data demonstrate the broad applicability of the PPF-1/Ferron hybrid sorbent
for Fe(lll) determination in diverse real water matrices. High and consistent recovery rates (97—
99%) at both spiking levels confirm the method’s excellent accuracy, reproducibility, and minimal
matrix interference. Even in complex matrices such as industrial and technogenic waters, the
sorbent maintained reliable and efficient performance, attesting to the robustness and practical
utility of this approach for trace-level Fe(lll) monitoring in environmental and industrial water
samples. This study introduced a unique PPF-1 matrix with immobilized Ferron as an effective
analytical reagent for the determination of Fe(lll). For Fe(lll) analysis using the immobilized Ferron,
the optimal pH range was found to be 2.0-3.0, which ensured the maximum analytical signal. The
selectively immobilized reagent proved to be highly suitable for Fe(lll) measurement, with 620 nm
identified as the optimal wavelength. Approximately 97-99% of Fe(lll) present in technogenic,
waste, and industrial water samples was adsorbed onto the Ferron/PPF-1 matrix. The findings
confirm that the proposed immobilized reagent is highly efficient for the determination of Fe(lll) in
wastewater samples.

Abstract: A highly sensitive hybrid sorption—spectroscopic method for the quantitative
analysis of iron(lll) ions in aqueous media has been developed. The proposed approach combines
the sorptive properties of specialized adsorbents with spectroscopic detection, providing high
selectivity and sensitivity for Fe(lll) determination even at trace concentrations. The method was
optimized with respect to sorption conditions, spectroscopic measurement parameters, and the
influence of the water matrix. The results demonstrate the broad applicability of the approach for
water quality monitoring and the control of iron content in natural and domestic water systems. The
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developed method is recommended for analytical laboratories involved in environmental monitoring
and assessment of aquatic resources.

Keywords: Hybrid sorption—spectroscopic method, Fe(lll) ions, quantitative analysis, aqueous
media, high sensitivity, water quality
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DAVAMLI KOND T9SORRUFATI SISTEMLORININ FORMALASMASINDA EKOLOJI
YANASMALARIN ROLU
Nurida Elsan qizi Hesanova
n.hasanova@atu.edu.az
Azarbaycan Texnologiya Universiteti

Qlobal iglim dayisiklikleri, ahalinin artmasi va tabii ehtiyatlarin mahdudlugu kend
tosarrufatinda yeni idareetma modellarinin tatbiqgini zaruri etmisdir. ©nanavi intensiv agrar
istehsal formalari qisa muddstde meahsuldarligi artirsa da, uzunmuddatli perspektivds
torpaq ve su ehtiyatlarinin deqradasiyasina sabab olur.

Bu baximdan davamli kand tesarrifati sistemlarinin formalasdiriimasi va ekoloji
yanasmalarin genis tatbiqi aktual elmi ve praktiki problem kimi ¢ixis edir[1] .

Ekoloji yanagsmalar agroekosistemloarin davamliligini temin etmak va tebii proseslori
gorumag magsadile kand tesarrifati istehsalinda xiisusi metodlarin taetbiqini nezarda tutur.
Bu yanasma, mahsuldarligi artirmagla yanasi, torpaq, su ve bioloji resurslarin gorunmasini
da temin edan kompleks tadbirlar sistemini ahate edir. Torpaq muhafizeedici becerma
usullan bu strategiyanin esas komponentlarinden biridir ve torpagin eroziya, sixilma va
degradasiya risklarini minimuma endirir. Masalan, konservasiya torpaq islema, kontur akin,
ortuk bitkilarinin akilmasi va akin nodvlerinin dovriyyasi kimi texnologiyalar torpaq
strukturunun yaxsilasdiriimasina, su tutma qabiliyyatinin artirlmasina ve tzvi maddalarin
saxlanmasina imkan yaradir[2].

Uzvi glbrslerin istifadesi torpadin bioloji ve kimyavi muhitini giclendirir,
mikroorganizmlarin fealiyyatini stimullasdirir ve torpagin uzunmuddatli manbitliyini qoruyur.
Kimyavi gubralerden farqli olaraq, uzvi gubralar terkibinde zararli galiglar buraxmir, atraf
muhits ve su resurslarina manfi tasiri minimuma endirir. Bu, ham mahsul keyfiyyatina
musbat tasir gdsterir, ham de ekosistemin tabii ddévran funksiyalarini destaklayir [3].

okin dovriyyasinin tagkili isa torpaq Uzarinde muxtalif bitki névlerinin planl sekilda
akinini nazarda tutur. Bu metod torpagin mineral balansinin qorunmasina, zararvericilarin
vo xasteliklarin tabii sekilde tanzimlanmasina, hemginin eroziya ve torpaq yorgunlugunun
garsisinin alinmasina sarait yaradir. Bitkilerin rotasiyasi torpaq strukturu tgun balansh
gida maddalarinin tamin edilmasini dastakleyir va ekosistemlarin bioloji muxtalifliyinin
gorunmasina téhfa verir.
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Su ehtiyatlarinin samarali idara olunmasi davamh kend taserrifatinin asas
komponentlarindan biridir. Damci suvarma ve yagmurlama sistemlerinin tetbiqi su itkilarini
azaldir va bitkilarin su taminatini optimallasdirir.

Biomuxtalifliyin qorunmasi aqroekosistemlarin dayanighgini artirir.  Polikultura
akingilik, bioloji mubarize Usullari ve tebii dismanlarin qorunmasi zarervericilara qarsi
kimyavi maddalerdan asilihgi azaldir ve ekoloji tarazligi mohkamlandirir.

Natica: Aparilan tahlil godsterir ki, ekoloji yanasmalarin tetbigi davaml kand
taserrufati sistemlerinin formalagmasinda halledici rol oynayir. Torpaq ve su ehtiyatlarinin
gorunmasi, biomuUxtalifliyin artirilmasi ve ekoloji asasli idarsetma tadbirlarinin hayata
kegirilmasi kand tasearrufatinin uzunmuddatli dayanigligini temin eda bilsr. Bu yanasmalar
ham ekoloji, ham da sosial-igtisadi baximdan muisbat naticalar verir.
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THE ROLE OF ECOLOGICAL APPROACHES IN THE FORMATION OF SUSTAINABLE
AGRICULTURAL SYSTEMS
Nurida Elshan gizi Hasanova
n.hasanova@atu.edu.az
Azerbaijan Technological University
Sustainable agriculture is a comprehensive approach aimed at the efficient use of
natural resources, the protection of ecosystems, and the obecneuenune of long-term food
security. The application of ecological approaches plays a significant role in maintaining soil
fertility, conserving water resources, and enhancing biodiversity. This thesis analyzes the role
of ecological approaches in the formation of sustainable agricultural systems and explores the
possibilities for their practical implementation.
Keywords: Sustainable agriculture, ecological approaches, agroecosystem, biodiversity,

natural resources

TOBIi VO TEXNOGEN FOVQOLAD® HALLARIN HOYAT FOALIYYSTININ TOHLUKSSIZLIYIN®
TOSIRININ TOHLILI
Nurida Elsan qizi Hesanova
n.hasanova@atu.edu.az
Fikrat Calal oglu ®miraslanov
f.emiraslanov@atu.edu.az
Azarbaycan Texnologiya Universiteti

Hayat faaliyyastinin tahlUkasizliyi insanin gundalik yasayis ve amak faaliyystinda

saglamhginin qorunmasini, hayat keyfiyystinin temin olunmasini ve févgalada hallar
zamani risklarin minimuma endirilmasini hadsflayan muhum sahadir. Muasir dovrds insan
foaliyyatinin intensivlesmasi, urbanizasiyanin suratlenmasi ve sanayelesma proseslarinin
genislenmasi atraf mihite ciddi tazyigler gosterir vo bunun naticasinda tabii ve texnogen
fovgalada hallar risklari ehamiyyatli derecadae artir [1].

Tabii fovgelada hallar — zalzalaler, sel va dasqinlar, quragliglar, mese yanginlari va
diger iglimla bagh hadissler — ekosistemlarin stabilliyini pozur, infrastruktur va sosial
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sistemlara ciddi ziyan vurur. Texnogen fovgalads hallar ise senaye gazalari, kimyavi va
radioaktiv ¢irklenmalar, naqgliyyat gazalari ve digar insan fealiyyeti ile bagli hadisaleri ehata
edir. Har iki nov fovgslade hallar insan cemiyyatinin sosial-igtisadi inkisafina, shalinin
tahlikasiz yagsayis muhitine va ekoloji tarazliga manfi tesir gostarir.

Bu sebabdan hayat fealiyyatinin tahllikasizliyinin temin edilmasi yalniz texniki ve
inzibati tedbirlarle deyil, ham de elmi asasl yanasmalarla hayata kecirilmalidir. Bu
yanasmalar risklarin giymatlendirilmasi, tahlili va idare olunmasini ahats edir, fovgelade
hallar zamani operativ qararlarin gabulunu, preventiv tadbirlerin planlasdiriimasini ve
ahalinin maariflandiriimasini temin edir [2].

Muasir elmi tadgiqatlar gosterir ki, fovgalada hallar risklerinin idare olunmasi yalniz
insan hayati ve saglamliginin qorunmasi Ugun vacib deyil, ham da iqgtisadi sabitliyin va
ekoloji tarazhidin qorunmasi ugln strateji shamiyyat dasiyir. Bu sababdan févgealads hallar
soraitinde hayat faaliyyatinin tahlikasizliyinin kompleks elmi tahlili, gabaglayici ve adaptiv
tadbirlarin islanib hazirlanmasi va onlarin tatbigi miasir cemiyyeat Ugln prioritet istigamat
hesab olunur [3].

Tabii fovgelada hallar asasan seysmik prosesler, meteoroloji hadisaler ve geoloji
risklar naticasinde meydana c¢ixir. Zalzalelar va dasqinlar yasayls mantagalarinin
infrastrukturuna ciddi ziyan vurur, shalinin hayat saraitini tehluka altina alir.

Texnogen fovgelads hallar ise sanaye obyektlarinds bas veran gezalar, kimyavi
maddalarin sizmasli, nagliyyat goazalari ve enerji sistemlarinde nasazliglarla slagadardir.
Bu cur hadissaler insan saglamhgina birbagsa tshlike yaradir ve uzunmuddaetli ekoloji
problemlare sabab ola bilar.

Hayat faaliyyatinin tsahlUkesizliyinin temin olunmasi Ugun risklarin gabagcadan
giymatlendirilmasi, xabardarliq sistemlarinin qurulmasi ve shalinin maariflandirilmasi
muhudm rol oynayir. Fovgelada hallara hazirliq tedbirlari itkilerin minimuma endirilmasina
sorait yaradir.

Natica: Aparilan tehlil gosterir ki, tebii ve texnogen fbévgalade hallar hayat

foaliyyatinin tahllkasizliyine ciddi tesir godsterir. Tahlikasizliyin tamin olunmasi Ugln
risklarin idara edilmasi sistemlarinin takmillagdiriimasi, profilaktik tedbirlerin glclandirilmasi
ve institusional emakdashgin artirilmasi zeruridir. Bu yanasmalar ahalinin tehlukasizliyinin
va dayaniql inkisafin temin olunmasina xidmat edir.
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bio-diagnostics in stabilizing and improving the ecological state in Azerbaijan within the
framework of sustainable development. Baku State University Journal of Life Sciences &
Biology.
3. Khalilov, 1., & Mammadov, E. (2025). Ecological aspects of the development of
ecological, circular and green economy and Azerbaijan realities. Journal of Economics and
Management Advances, 1(2), 103-113.

193



Umummilli Lider Heydar dliyevin anadan olmasinin 103 illiyine hasr olunmus
“Besinci sanaye inqilabina dogru — universitetlarin rolu, ¢aginiglar ve imkanlar” mévzusunda
Beynalxalg Elmi-Praktik Konfrans

ANALYSIiS OF THE IMPACT OF NATURAL AND TECHNOGENIC EMERGENCIES
ON LIFE SAFETY
Hasanova Nurida Elshan
n.hasanova@atu.edu.az
Amiraslanov Fikrat Jalal
f.emiraslanovatu.edu.az
Azerbaijan Technological University
Natural and technogenic emergencies are among the main risk factors that pose a
significant threat to life safety in modern society. The increase in earthquakes, floods,
landslides, industrial accidents, and other technogenic incidents is accompanied by human
casualties, material damage, and ecological consequences. This thesis analyzes the impact of
natural and technogenic emergencies on life safety, presents methods for risk assessment,
and proposes scientifically grounded approaches to ensure safety and minimize associated
risks.
Keywords: Emergencies, life safety, natural hazards, technogenic hazards, risk management
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BESINCi SONAYE iNQILABI SORAITIND® UNIVERSITETLORIN EKOLOJi V@ DAVAMLI
SOHORSALMA UZR® ROLU
Nurida Elsan qizi Hesanova
n.hasanova@atu.edu.az
Azarbaycan Texnologiya Universiteti

Muasir inkisaf marhalasinde Besinci senaye ingilabi texnoloji tareqqinin yeni fazasi
olmagla yanasi, insan—tebist minasibatlarinin yeniden dayarlandirildiyi konseptual model kimi
¢ixis edir. Bu marhalada prioritet yalniz innovasiya ve regemsallasma deyil, ham da ekoloji
tarazligin qorunmasi, dayaniqli inkisafin temin olunmasi ve urban muhitde hayat keyfiyyatinin
yuksaldilmasidir. Xususile “Ssharsalma ve memarliq ili” kontekstinde bu yanasma daha da
aktuallasir ve urbanizasiyanin ekoloji aspektloarinin elmi asaslarla tenzimlanmasini zaruri edir.
Bu baximdan universitetlor ham elmi-tadgigat, heam de strateji planlasdirma markazi kimi
muhum rol oynayir.

Ekologiya ve seharsalma kasismasinda universitetlorin fealiyyati ilk ndvbade dayaniqli
sahar modellarinin iglenib hazirlanmasina ydnalir. Yasil memarliq, enerji samarali binalar,
ekoloji cehatdan balanslasdiriimis infrastruktur ve urban ekosistemlarin qorunmasi kimi
istigamatler muasir tadgiqatlarin esas predmetini taskil edir. Bu sahade universitetlor
torafinden aparilan elmi arasdirmalar saharlarde karbon emissiyalarinin azaldilmasi, yasilliq
zonalarinin geniglandirilmasi, su ve tullanti idaragiliyinin optimallasdiriimasi kimi masalslarin
healline tohfe verir. Eyni zamanda, “agilli sahar’ konsepsiyasi c¢ercivasinde regemsal
texnologiyalarin tetbiqi urban muhitin daha effektiv idare olunmasina imkan yaradir.

Universitetlarin  diger muhim funksiyasi ekoloji va urban dislnceya malik
mutaxassislerin hazirlanmasidir. Besinci senaye inqgilabi dovrinde memarlig ve ssharsalma
sahesindo faaliyyet gosteron kadrlar yalniz texniki biliklerle kifayatlonmamali, heam da ekoloji
masuliyyat, sosial inkllzivlik va davamliliq prinsiplarini manimsamealidirler. Bu baximdan tadris
programlarinda yasil memarliq, landsaft planlasdiriimasi, iglime uygun layihalandirma ve
sohar ekologiyasi kimi fanlarin integrasiyasi xususi ehamiyyat kasb edir. Praktiki layihaler,
saha tedqigatlart ve real urban problemler Uzerinde igslamak telebalerin pesokar
kompetensiyalarini guclendirir.

Lakin bu istiqamatda faaliyyat bir sira ¢caginiglarla Gzlagir. Suratli urbanizasiya ve ehali
artimi gehar muhitina antropogen tazyiqgleri artirir, naticede hava girklonmasi, istilik adasi
effekti, yasilhg sahalarinin azalmasi kimi problemlar daha da darinlasir. Diger terafdan, ekoloji
yonumlu layihalerin hayata kegirilmasi dgun maliyye resurslarinin mahdudlugu, normativ-
haquqi bazanin qeyri-kafi inkisafi va innovativ texnologiyalarin tatbiginde institusional
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manealer mévcuddur. Universitetlar bu problemlarin hallinde hem elmi asaslandirma, ham da
praktiki tovsiyelar taqdim etmakls ¢ixis etmalidir.

Bununla yanasi, mdvcud serait genis imkanlar da yaradir. Besinci sanaye inqilabi
gorgivasinda inkisaf edan regemsal texnologiyalar — cografi informasiya sistemlari, masafadan
zondlama, bdyuk verilanlerin analizi — saharsalma proseslarinin daha daqiq planlasdiriimasina
imkan verir. Universitet—sanaye—dovlat emakdasligi c¢ergivesinda hayata kegirilan layihaler
soharlarin ekoloji cehatdan davamli inkisafini tamin edir. “Yasil kampus” modellarinin tatbiqi
ise universitetlorin 6zlerinin da nimunavi ekoloji muhite gevrilmasina gerait yaradir.

Natica: Natica etibarile, Besinci sanaye inqilabi ve “Sehersalma ve memarliq ili”
kontekstinde universitetlar urban-ekoloji problemlarin hallinds esas intellektual ve innovativ
markaz kimi ¢ixis edir. Onlarin fealiyyati dayanigl sahar muhitinin formalasdiriimasina, ekoloji
tohlikesizliyin temin olunmasina ve gelaecak nasiller Ug¢lin saglam yasayls muhitinin
yaradilmasina yoénalmalidir. Bu maqgsadla universitetlor cevik idarsetmsa, interdisiplinar
yanasma va beynalxalq amakdasliq prinsiplerine asaslanaraq 6z strateji rolunu daha da
guclendirmalidir. Belslikle, elm, tshsil va innovasiyanin sinerjisi osasinda formalasan
universitetlor Besinci sanaye ingilabinin ekoloji va urban inkisaf modelinin asas harakatverici
qguvvaesi kimi ¢ixis eda biler.
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1. European Commission. (2021). Industry 5.0: Towards a sustainable, human-centric and
resilient European industry. Brussels.
2. United Nations. (2015). Transforming our world: The 2030 Agenda for Sustainable
Development.
3. IPCC. (2022). Climate Change 2022: Impacts, Adaptation and Vulnerability. Cambridge
University Press.
4. UN-Habitat. (2020). World Cities Report 2020: The Value of Sustainable Urbanization.
5. Azarbaycan Respublikasi Ekologiya ve Tabii Servetlar Nazirliyi. (2022). Azarbaycanin atraf
muhit vaziyyeti hagqinda milli hesabat. Baki.

THE ROLE OF UNIVERSITIES iN ECOLOGICAL AND SUSTAINABLE URBAN
DEVELOPMENT iN THE CONTEXT OF THE FiFTH INDUSTRIAL REVOLUTION
Hasanova Nurida Elshan
n.hasanova@atu.edu.az

Azerbaijan Technological University

The Fifth Industrial Revolution represents a new stage of development that, alongside
technological advancement, prioritizes the balance between humans and nature. In this
context, particularly within the framework of the “Year of Urban Planning and Architecture,” the
creation of ecologically sustainable urban environments becomes increasingly relevant.
Universities play a central role in this process by conducting scientific research, promoting the
development of green technologies, and preparing specialists with an ecological mindset.

At the same time, rapid urbanization, limited resources, and escalating environmental
challenges present significant obstacles for universities. However, the application of digital
technologies, international collaborations, and the strengthening of university—industry—
government partnerships offer extensive opportunities for establishing sustainable urban
environments.

Keywords: Fifth Industrial Revolution, ecological sustainability, urban planning and
architecture, role of universities, sustainable development
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SMART TEXNOLOGIYALARIN $S9HOR TOHLUK®SIZLiYIN® TOSIRININ TOHLILI
Nurida Elsan qizi Hasanova
n.hasanova@atu.edu.az
Azarbaycan Texnologiya Universiteti
Urbanizasiya ve texnoloji inkisaf saharlarin tahlikasizliyi sahasinde yeni ¢agiriglar

ortaya ¢ixarmisdir. $aharlerin surstle genislenmasi, senaye zonalarinin gahar arazilarine
yaxin yerlasdiriimasi, six yasayis sahalarinin artmasi ve infrastruktur obyektlarinin intensiv
foaliyyeti potensial risk faktorlarini artirir. Bu risklar arasinda texnogen gezalar, yanginlar,
nagliyyat hadisaleri, senaye tullantilarinin ¢irklendirici tasirlari ve tebii févgalade hallar
zamani ziyan ehtimali xisusi shamiyyat kasb edir.

Muasir dovrde smart texnologiyalar saharlarin tehlikasizliyinin tamin olunmasinda
asas alatlerdan birina ¢evrilmisdir. Bu texnologiyalar vasitasile real vaxt rejiminde malumat
toplamaq, riskleri avvalcadan prognozlasdirmaq ve fovqgalade hallara operativ cavab
vermak mumkundur. Masalan, loT (Internet of Things) sensorlari saharin hava keyfiyyatini,
Su ve enerji resurslarinin vaziyyatini, habelse infrastruktur obyektlarinin texniki vaziyyatini
izlamaya imkan verir. Bu malumatlar asasinda risklerin giymatlandiriimasi aparilir va
preventiv tadbirlar planlasdirilir [3].

Eyni zamanda, smart ssahar halleri fovgelads hallara cavab mexanizmlarini
optimallasdirir. Masalan, agilli xebardarliq sistemlari va avtomatlasdiriimis tacili yardim
cagiriglari shalinin tehllkasizliyini artirir, insidentlerin tasirlarini minimuma endirir ve
toxliyye proseslorinin samaraliliyini ylksaldir. Analitik alqgoritmlar ve malumat emal
platformalari risk faktorlarinin identifikasiyasi ve prioritetlagdiriimasinde muhum rol oynayir,
belslikle sahar idaragilarine strateji gararlar gabul etmays imkan yaradir.

Bununla yanasi, texnoloji haller urbanizasiya naticasinds yaranan sosial ve ekoloji
caginslarla da baghdir. Masalan, smart nagliyyat sistemlari tixaclarin ve emissiyalarin
azaldilmasina kémak edir, seher ekosisteminin dayanighdini artirir ve sakinlerin hayat
keyfiyyatini yaxsilasdirir. Naticade, urbanizasiya va texnoloji inkisaf sehar tehlukasizliyinin
tomin olunmasinda ham yeni risklar, ham da innovativ hallar gatirir. Bu sebabden smart
texnologiyalarin tatbiqi, risklerin idare olunmasi ve davamli sehar strategiyalarinin islenib
hazirlanmasi muasir geharsalma siyasatinda prioritet istigamat kimi gabul edilir.

Bu texnologiyalarin inteqgrasiyasi seharsalma ve tehllkasizlik strategiyalarinin daha
effektiv va suratli olmasina imkan yaradir [1].

Muasir texnologiyalar geharlarin tahlukasizliyinin  tamin edilmasinde muhim
vasitalordan birine ¢evrilmigdir ve bunlar arasinda sensor sabakaleri, dronlar, agilli
kameralar va erkan xabardarliq sistemlari xtisusi shamiyyat kasb edir. Sensor sabakaleri
atraf muhitin davamh monitoringini temin edir, atmosfer havasinin keyfiyyatini, su
seviyyalarini, torpaq namliyini ve hatta zalzsla aktivliyini real vaxt rejiminda izlemaya imkan
verir. Bu malumatlar gehar ekosisteminin vaziyyastini giymatloandirmak, potensial risklori
gabagcadan muayyanlesdirmak ve preventiv tedbirlar gérmak ugln asasli elmi baza
yaradir [2].

Dronlar ve agilli kameralar fovgelads hallar zamani hadise yerine suratli ve effektiv
baxis temin edir. Onlar ylksak daqgiglikle mealumat toplayaraq ziyan daracasini
giymatlondirmays, itkilari minimuma endirmak Ugun operativ gararlar gabul etmays va
fovgelade yardim xidmatlerinin koordinasiyasini temin etmaya imkan verir. Bu
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texnologiyalar hemginin insan resurslarindan asilihgi azaldir, tehlukali sahelerda operativ
mudaxilenin effektivliyini artirir ve real zamanl situasiya mslumati teqdim edir.

Erken xabardarlig sistemleri ohalini potensial tehlikaler barede vaxtinda
malumatlandirmaq uglun xususi shamiyyat dasiyir. Bu sistemlar zalzsls, dasqin, gasirga,
sonaye (ozasl va diger fovgalade hallar riskini gabaqcadan tehlil edir, signallar va
xebardarliq mesajlari vasitasile insanlar tehlikali zonalardan uzaglasdirmagq, evakuasiya
planlarini icra etmak va insidentlarin naticalerini minimuma endirmak tg¢ln imkan yaradir.

Batin bu texnoloji haller bir-biri ile inteqrasiya edildikda, sshar idarsetmasinds
risklerin idara olunmasi daha effektiv va elmi asasl olur. Sensor malumatlari analitik
alqoritmlarle islenir, dron va kameralarin goruntileri ila birlesdirilir, erkan xabardarliq
sistemi vasitasilo ahaliya catdirilir. Naticeds, sehar muhitinde hayat tahllkasizliyi artir,
fovgelade hallar zamani insidentlarin tasiri minimuma endirilir ve davamli sahar
strategiyalarinin hayata kecirilmasi tG¢lin dayaniql infrastruktur yaradilir.

Smart texnologiyalarin totbiqi hamcinin soahar infrastrukturunun
optimallasdirilmasina, polis ve yangin xidmatlerinin resurslarinin semarali istifadasina va
ictimai tahlUkasizliyin yuksaldilmasina xidmat edir.

Natica: Aparilan tahlil gosterir ki, smart texnologiyalar sshar tehllikasizliyinin
artirlmasinda effektiv vasitalordir. Sensor sistemleri, dronlar ve erken xabardarliq
texnologiyalarinin inteqrasiyasi sahaer infrastrukturunun dayanighdini yuksaldir, fovgeladea

hallara cavab sUratini artirir ve ahalinin tehlikasizliyini tamin edir.
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ANALYSIS OF THE IMPACT OF SMART TECHNOLOGIES ON URBAN SAFETY
Nurida Elshan Hasanova
n.hasanova@atu.edu.az
Azerbaijan Technological University
Smart technologies provide new opportunities for ensuring urban safety and

protecting life in city environments. Sensor systems, early warning platforms, drones, and
intelligent monitoring technologies contribute to reducing risks in urban infrastructure,
accelerating responses to emergencies, and enhancing citizens’ safety. This thesis
analyzes the impact of smart technologies on urban security, examining their application
possibilities and associated benefits.

Keywords: Smart technologies, urban safety, drones, early warning, sensor systems
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YASIL INKISAF INFRASTRUKTURUNUN SOHORSALMA V@ MEMARLIGA
TOSIRININ TOHLILI
Nurida Elsan qizi Hesanova
n.hasanova@atu.edu.az
Azarbaycan Texnologiya Universiteti

Seherlerin suratli geniglonmasi muasir urbanizasiya proseslorinin tebii naticasi
olmagla, seharsalma ve memarliq sahasinda yeni ¢agirislar ortaya g¢ixarmisdir. ©halinin
artimi, sanayelesma ve naqliyyat intensivliyinin yuksalmasi seher ekosistemlarina ciddi
tozyiq gdsterir ve bu, seher mihitinde heayat keyfiyystinin azalmasina sebab olur. iglim
dayigsikliklari ile birlikds urban istilik adasi effekti sehar sahslarinds temperaturun otraf
arazilardaen daha ylksak olmasina gatirib ¢ixarir ki, bu da enerji sarfiyyatinin artmasi, hava
keyfiyyotinin pislegmasi va insanlarin saglamhdina menfi tesir gostarir. Havanin
cirklonmasi, asasen senaye faaliyyatlori, nagliyyat vasitalerinin emissiyalari ve otraf
muhitin geyri-sabit idare olunmasi naticasinde daha da siddatlenir.

Bu c¢aginglar ssharsalma ve memarliq planlamasinda yasil infrastruktura diggatin
artirlmasini zeruri edir. Yasil infrastruktur — parklar, yasilliglar, agac zolaglari, yasil
damlar ve ekosistem oasasl haller kimi elementlari shate eden sshar planlasdirma
strategiyasidir — ham ekoloji, ham da sosial faydalar temin edir. Yasil sahalar hava
keyfiyyatini yaxsilasdirir, urban istilik adasi effektini azaldir, yagis sularinin idars
olunmasini asanlasdirir ve sahar sakinlarinin fiziki va psixoloji saglamligina musbat tesir
gOsterir.

Eyni zamanda, yasil infrastruktur sehar planlamasinda strateji rol oynayir, ¢lnki o,
davamli gahar inkisafl prinsiplarinin hayata kegirilmasina serait yaradir. Ekoloji balansin
gorunmasi, tabii resurslardan semarali istifads, enerji genasti va bioloji muxtalifliyin
gorunmasi yasll infrastruktur vasitesile daha effektiv sakilde temin olunur. Bu sababdan
muasir seharsalma siyasatinde ve memarliq gerarlarinda yasil infrastruktura inteqrasiya,
soher arazilerinde davaml hayat keyfiyyatinin artirilmasi ve ekoloji risklerin azaldilmasi
ucun prioritet strategiya hesab olunur.

Yasil infrastruktur sshar ekosistemlarinin dayanighigini artirir, su ve torpaq
ehtiyatlarinin idare olunmasina kémak edir, hamginin ahalinin sosial ve psixoloji rifahini
yaxsilasdirir.

Parklar ve yasilliglar sehar muhitinde havanin temperaturunu tanzimlayir, karbon
dioksidi azaldir ve oksigen istehsalini artirir. Yasilli damlar ve divarlar enerji semaraliliyini
yuksaldarak binalarin istilik yikdnd azaldir. Bu yanasmalar ham seharsalma, ham da
memarliq sahasinde ekoloji va iqgtisadi faydalar temin edir.

Yasil infrastrukturun planlasdiriimasi ve tetbigi seharsalma qerarlarinda shalinin
tohliikesizliyini ve rahathgini artirir. insanlarin ictimai ve yasilliq zonalarina ¢ixisi, tebii
folakatloar zamani tehlikasiz bolgalerin movcudlugu va sahar ekosistemlarinin dayanighigi
bu yanasmalarin praktiki naticalaridir.

Natica: Aparilan tahlil gdsterir ki, yasil infrastruktur saharsalma ve memarliqgda
ekoloji, sosial va igtisadi baximdan muhuam shamiyyat dasiyir. $Sahar planlamasinda yasil
infrastruktur elementlorinin inteqrasiyasi davamh va ekoloji uygun sahar muhitinin
yaradilmasina imkan verir.
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ANALYSIiS OF THE IMPACT OF GREEN INFRASTRUCTURE ON URBAN
PLANNING AND ARCHITECTURE
Nurida Elshan Hasanova
n.hasanova@atu.edu.az
Azerbaijan Technological University
Green infrastructure plays a crucial role in maintaining ecological balance,
promoting public health, and ensuring life safety in urban environments. Parks, green
spaces, urban gardens, and green roofs improve microclimatic conditions while providing
social and economic benefits. This thesis analyzes the impact of green infrastructure on
urban planning and architecture, examining sustainable and ecologically compatible
design solutions within the urban environment.
Keywords: Green infrastructure, urban planning, architecture, sustainable
development, ecological balance
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Tibbi tullantilar (bezan “sehiyye faaliyyeti tullantilan” ve ya “health- care waste”
adlandinlir) sehiyye muessisaleri, laboratoriyalar, tedgigat markazlari ve diger tibbi faaliyyat
sahalerinda yaranan tullantilardir. Bu tullantilar infeksion, kimyavi, radiasiya deracasine malik
ola biler va sahiyya fealiyyatinin maqsadindan asili olarag muxtalif kateqoriyalara boéltnurler.
Dinya Saglamlig Tagkilatinin melumatina goéra, sahiyye sistemlari terafinden yaranan
tullantilarin texminan 85 %-i qeyri- tehlukali ev taserrufati tullantilarina oxsar materiallardan
ibaratdir, lakin texminan 15 % tahlukali hesab olunur ve potensial olaraq yoluxucu, toksik ve ya
radioaktiv tasire malikdir.

Tibbi tullantilarin dizgin idare olunmamasi atraf muahit ve insan saglamhgi Ugun
coxsaxali riskler yaradir. Bu risklera saglamliq iscileri va ehali Ucun infeksiya yayilmasi,
kimyavi maddalerin ve agir metallarin torpaq ve su resurslarina daxil olmasi, oksidlesdirici ve
toksik maddalerin atmosfera buraxilmasi daxildir. Cirklanmis tibbi tullantilarin yer sathina
atilmasi ve ya dlizgun zararsizlesdiriimamasi naticasinda toksik komponentlar straf muhita
yayilaraqg canhlarin bioloji sistemlarina daxil ola vae ekosistem xidmatlerini poza biler.

Xususila, asagi ve orta galirli Olkalerds tibbi tullantilarin tehlikssiz idara olunmasi hala
da ciddi problemlerls uzlagir. Masalan, 2021- ci il WHO/UNICEF malumatina asasan, global
saviyyada yalniz 61 % sahiyya muassisalari asas tibbi tullanti idareetma xidmatleri ila temin
olunmusdur, daha da ¢atin geraitde ise bu gosterici cami 25 %- o8 qadar endirilmisdir. Bu,
sehiyya tullantilarinin hals da bir cox bolgelarda dlzgun ayrilmamasi ve zararsizlagdiriimamasi
ilo naticelenir ki, bu da onlarin etraf mihite ve insan saglamligina daha da ciddi tesir
gostarmesi anlamina galir. Tadqigatin magsadi tibbi tullantilarin atraf muihite tesir
mexanizmlarini  statistik malumatlarla tahlil etmak, onlarin yaratdigi ekoloji risklori
giymatlondirmak ve modvcud idareetma sistemlarinin yetarliyini naezardan kegirmakdir. Bu
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kontekstda, konfrans isinde ham global statistika, hem da idarsetma yanasmalarinin ekoloji
naticalari asaslandirilacaq.

Tibbi tullantilarin formalagsmasi, kateqoriyalari ve miqgyasi: Tibbi tullantilar muxtelif
manbalardan yaranir: xastexanalar, poliklinikalar, laboratoriyalar, ilk tibbi yardim markazleri va
diger sahiyya strukturlari. WHO- nun statistikasi gdsterir ki, sehiyya fealiyyati tullantilarinin
toxminen 15 %-i tehlukali materialdan ibaret olsa da, bu hisse ayri- ayrn Olkelarde daha
yuksek saviyyads geyds alina bilir va bezan duzgun gesidlanma olmadan sistematik olaraq
garisiqg sokilde idare edilir. Tahlukali tibbi tullantilarin kateqoriyalari arasinda infeksion
tullantilar, yoluxuculuq riski olan materiallar, sharps (iynaler, bigaglar), kimyavi maddalar ve
farmasevtik tullantilar var. Bu materiallar dizgun idare olunmadiqda torpaq, yeralti sular vo
sethi su hdvzalerini girklondira biler. Tibbi tullantiliarin ekoloji tesir mexanizmi ve nimunalar:
Tibbi tullantilarin etraf muhita tasiri muxtalif mexanizmlar vasitasile 6zlUnu goéstarir:a) Su ve
torpaq cirklenmasi

TahlUkali tullantilarin sanitariya ve zararsizlagdiriima prosedurlarina uygun olmadan
atilmasi yeralti sularin, sathi su hdvzslarinin va torpagin toksik maddalarle girklonmasina
sebab ola biler. Bu, ekosistem komponentlerine daxil olan agir metallar va antibiotik
galiglarinin bioakkumulyasiya riski yaradir ki, bu da su va torpaq canlilarinin fizioloji
funksiyalarini poza bilar. b) Atmosfera tasirlar-Tibbi tullantilarin ananavi yandirilmasi ve asagi
temperaturda yandirilmasi dioxinler, furans ve diger =zararli hissaciklerin atmosfera
buraxiimasina sabab ola biler ki, bu da ham insan, hem da canli organizmlarin saglamligi Ggtin
tahllke yaradir. Bu emissiyalar global iglim tasirleri ile yanasi, yerli hava cirkliliyini de artirir. c)
Antimikrobiyal muigavimatin yayillmasi-Tibbi tullantilar, xUsusen antibiotikler ve diger
farmasevtik qaliglarla ¢irklenmis materiallar, atraf muhitde antimikrobiyal mugavimatin
yayllmasina ssabab ola biler. Bu, mikroorganizmlarin rezistent populyasiyalarinin
formalasmasina gaetirib ¢ixararag ham insan, ham heyvan saglamhgdi Ggln alava riskler
yaradir. Bela hallarin global migyasda artdigi masahide edilir va bu, tibbi tullantilarla slagali
ciddi ekologiya masalasi kimi giymatlandirilir.

Tibbi tullantilarin. idareetma sistemlarinds effektiv hallarla yanasi bazi problemlarlada
uzlesilir. Belaki ,WHO - nun mealumatina gors, tibbi tullantilarin dizgin idare edilmasinds global
seviyyada ciddi ugurlar alde edilse da, ¢oxsayli ¢atismazliglar mévcuddur. Tibbi tullantilarin
tohlili goésterir ki, yalniz 61 % sahiyya muiassisesi mulvafiq asas idarsetma sistemlarina
malikdir, daha ¢atin seraitde bu gdsterici 25 %- e gadar azalir. Bu isa sahiyye tullantilarinin
dizgun ayrilmamasi, dagsinmamasi ve zararsizlagdiriimamasi naticasinds straf muhite daha
genis miqyasli girklanmayae yol agir

Olave olaraq, bir cox olkalarda tibbi tullantilarin idare olunmasina dair ganunvericilik
vo nazarat mexanizmlari ¢atismazdir. Bu, talimatlarin olmamasi, isgilarin malumatlihginin az
olmasi ve maliyya resurslarinin mahdudlugu ile baglidir. Masslan, Azarbaycan kimi dlkslarde
maariflondirici tadbirlor davam etdirilse da, tibbi tullantilarin ¢esidlonmasi ve tahlukasiz
zorarsizlesdiriimasi ile bagl catismazliglar hale de qalmagdadir.
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Medical waste consists of potentially hazardous materials generated from healthcare
facilities and medical activities, and if not properly managed, it can have significant impacts on
the environment. This article analyzes the mechanisms through which medical waste affects
the environment and the ecological risks it poses. Global statistical data indicate that medical
waste management systems are insufficient in many countries, leading to increased pollution
of water, soil, and the atmosphere, as well as ecological problems such as bioaccumulation
and antimicrobial resistance. The article also evaluates existing strategies for managing
medical waste and their effectiveness. Consequently, the importance of implementing effective
management systems, utilizing modern waste disposal technologies, and developing stronger
environmental policies is emphasized.

Keywords: Medical waste; Environmental impact; Ecological risks; Management strategies;
Water and soil pollution; Toxic emissions
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ANTROPOGEN YUKLSNM3NIN BIOMUXTOLIFLIYIN STRUKTUR-FUNKSIONAL
XUSUSIYYSTLORIN® TSSIRI V& EKOLOJI DAYANIQLILIQ STRATEGIYALARININ
QIYMOSTLONDIRILMSSI
Nasiba Volodiya qiz1 Nasirova
nasir.nasirova@rambler.ru
Azarbaycan Texnologiya Universiteti

Muasir dovrde global migyasda muisahide olunan ekoloji dayisiklikler, xUtsusile
antropogen manssali tasirlarin intensivliesmasi, tabii ekosistemlarin struktur va funksional
xususiyyatlerinde ehamiyyatli transformasiyalara sebab olmusdur. Senayelasmsa,
urbanizasiya, kand tasarrufatinin genislanmasi, tabii ehtiyatlarin geyri-davamli istismari va
iglim dayisikliyi kimi amiller biomuxtslifliyin azalmasi ve ekosistemlerin dayanigliliq
potensialinin  zeiflemasi ile naticelanir. Bu baximdan, antropogen yuklanmanin
biomuxtalifliya tasirinin elmi asaslarla oyranilmasi ve ekoloji dayanigliliq strategiyalarinin
formalasdiriimasi muasir ekologiyanin prioritet tadgiqat istigamatlerindan biri kimi ¢ixis
edir.

Biomuxteliflik  ekosistemlorin  sabitliyinin, mahsuldarliginin ~ ve  funksional
davamhliginin asas gostericilarindan biridir. Novlerin muxtalifliyi, genetik variasiya va
ekosistem mauxtalifliyi kimi komponentler ekoloji proseslorin tarazligini temin edir. Lakin
antropogen tasirlar naticasinde novlarin mahvi, yasayis muhitlarinin deqradasiyasi ve
ekosistem xidmatlarinin zeiflomasi kimi hallar genis yayillmisdir. Bu dayisiklikler yalniz
ekoloji deyil, ham da sosial-igtisadi naticaler doguraraq insan rifahina birbaga tesir gostarir.

Antropogen yuklenmanin tesiri muxtalif saviyyslerde 06zinlu gosterir. Lokal
soviyyadoe torpaq eroziyasi, su ehtiyatlarinin ¢irklanmasi ve mesa Ortlyunun azalmasi
mulsahide olunursa, regional ve global saviyyadsa iglim dayisiklikleri, okeanlarin
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tursulasmasi va biogeokimyavi dévranlarin pozulmasi kimi daha genis miqyash problemlar
meydana ¢ixir. Bu proseslar ekosistemlarin strukturunda — yeni nov terkibinds ve trofik
alagelarda — dayisikliklora, eyni zamanda funksional xUsusiyyatlarinde — madda ve eneriji
axininda — disbalanslara sebab olur.

Ekoloji dayaniglihg anlayigi ekosistemlarin xarici tasirlara qarsi muigavimat
gostermak ve pozulmalardan sonra barpa olunmaq gabiliyyatini ifads edir. Muasir elmi
yanasmalar gosterir ki, biomuxtslifliyin ylksek saviyyada qorunmasi ekosistemlarin
dayanighligini artiran asas faktorlardan biridir. Bu baximdan, dayanigliliq strategiyalarinin
hazirlanmasi zamani biomuxtslifliyin qorunmasi va barpasi prioritet istigamat kimi
nazerdan kegcirilmalidir. Bele strategiyalara qorunan arazilarin geniglandirilmasi, ekoloji
monitoring sistemlearinin guclaendiriimasi, barpaedici ekologiya yanasmalarinin tetbigi ve
davamli resurs idaraetma modellarinin inkisafi daxildir.

Eyni zamanda, antropogen tasirlerin giymatlandirilmasi ti¢lin kompleks ve integrativ
metodoloji yanasmalarin tetbigi vacibdir. Cografi informasiya sistemleri (CiS), uzaqdan
zondlama texnologiyalari, statistik modellegdirma ve ekosistem xidmatlarinin
giymatlendirilmasi kimi alstler bu sahade mihim rol oynayir. Bu metodlar vasitasila
ekosistemlerda bas veron deyisikliklor daha deqiq tahlil edile ve effektiv idareetme
gerarlari gabul edils biler.

Tadqgigatin aktualligi onunla sartlenir ki, antropogen yuklenmanin artdigi muasir
seraitda biomuxtalifliyin gorunmasi ve ekosistemlarin dayanigliliginin tamin edilmasi global
ekoloji tahlukasizliyin asas komponentlarindan birine ¢evrilmisdir. Bu kontekstdes, teqdim
olunan is antropogen tasirlarin biomuxtalifliyin struktur-funksional xtsusiyyatlerina tasirinin
sistemli tohlilini aparmagi va ekoloji dayaniglliq strategiyalarinin elmi asaslarini
muayyanlesdirmayi maqsad qoyur.

Belalikla, tedqigatin esas magsadi antropogen yuklanmanin biomuxtasliflik Gzarinda
yaratdi§i dayisikliklori kompleks sakilde arasdirmaq, bu deyisikliklerin ekosistem
funksionalhigina tasirini giymatlondirmak ve dayaniqli ekoloji idareetma Ugun praktik
tovsiyaler ireli sirmakdan ibaratdir. Bu magsada ¢atmaq Ug¢tin mavafig elmi yanasmalar ve
metodlar asasinda tahliller aparilacaq ve alda olunan naticalar muasir ekoloji problemlarin
halline téhfa veracekdir.Antropogen ylklanmanin biomuxtalifliys tasirinin tehlili gostarir ki,
insan faaliyyati naticasinde yaranan teazyiglar ekosistemlarin hem struktur, hem da
funksional xuUsusiyyatlerinde darin ve g¢oxsaxali dayisikliklore sabab olur. Bu tasirlar
birbasa va dolayl mexanizmlar vasitesile hayata kegirilir vo onlarin intensivliyi, miqyasi va
muddati ekosistemlarin dayanigliig saviyyasini miayyan edan asas amillerdan biri kimi
cixis edir.

Struktur aspektdan yanasdiqda, antropogen yuklanmanin an muhum naticalerindan
biri ndv muxtalifliyinin azalmasidir. Xususile torpaq istifadasinin deyismaesi, mesalarin
qirilmasi, urbanizasiya ve kand taserrifatinin intensivlesdiriimasi naticesinds tebii yasayis
muhitleri pargalanir ve ya tamamile mahv edilir. Bu ise ndvlerin populyasiya dinamikasina
manfi tesir gosterarak onlarin sayinin azalmasina va bazi hallarda tam yox olmasina
gstirib ¢ixarir. Naticeds, trofik zancirlerde pozulmalar bas verir, ekoloji nislerin strukturu
dayigir ve ekosistem daxilinda biotik alagslar zaiflayir.

Funksional baximdan isa antropogen tesirlor madda va enerji ddvranlarinin
pozulmasi il musayist olunur. Masalan, torpaq Ortluyunun deqradasiyasi va kimyavi
¢irklonma naticesinde torpag mikroorganizmlarinin faaliyysti zeifloyir, bu da qida
maddalarinin dovriyyasine manfi tasir gosterir. Eyni zamanda, su ekosistemlarinda bas
veran eutrofikasiya proseslari oksigen balansinin pozulmasina ve su canlilarinin kitlavi
mahvine sebab olur. Bu kimi dayisikliklor ekosistem xidmatlarinin — masalan, suyun
toemizleanmasi, torpagin msahsuldarigi va iglim tenzimlenmasi kimi funksiyalarin —
zoaiflomasi ile naticalanir.
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Antropogen ylUklanmanin mihim komponentlarindan biri da iglim dayisikliyidir.
Temperatur artimi, yaginti rejiminin dayismasi ve ekstremal hava hadisalarinin tezliyinin
artmasi biomuUxtalifliys slave tezyiq godsterir. Bu proseslar ndévlerin cografi yayilma
areallarinin dayigsmasina, fenoloji dovrlarin pozulmasina va invaziv novlerin yayllmasinin
suratleanmasina sabab olur. Beloe soraitda yerli névlerin adaptasiya imkanlari mahdudlasir
vo ekosistemlorin sabitliyi zaifloyir.

Tahlillor gosterir ki, antropogen tasirlorin intensiv oldugu srazilsrde ekosistemlarin

barpa gabiliyysti shemiyyatli daraceds azalir. Bu, xUsusila bioloji muxtalifliyin asag! oldugu
sistemlarde daha aydin musahide olunur. Clnki biomuUxtsliflik ekosistemlarin funksional
ehtiyatlarini artiraraq onlarin dayisken muhit saraitine uygunlasmasini tamin edir. Novlarin
muxtelifliyi artdigca ekosistem daxilinda funksional redundans yaranir, yoni bir funksiyani
bir ne¢a ndv yerina yetira bilir. Bu isa sistemin dayanigliligini glclandirir va pozulmalardan
sonra barpa prosesini suratlandirir.
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THE IMPACT OF ANTHROPOGENIC PRESSURE ON THE STRUCTURAL AND FUNCTIONAL
CHARACTERISTICS OF BIODIVERSITY AND THE EVALUATION OF ECOLOGICAL
RESILIENCE STRATEGIES
Nasiba Volodiya qizi Naasirova
nasir.nasirova@rambler.ru
Azerbaijan Technological University

This article examines the impact of anthropogenic pressures on the structural and

functional characteristics of biodiversity and evaluates ecological resilience strategies.
Human activities—industrialization, urbanization, intensive agriculture, and climate
change—lead to a reduction in species diversity, disruption of trophic chains, and
degradation of habitats. Functionally, these impacts alter matter and energy cycles,
weaken ecosystem services, and reduce recovery capacity. The study highlights that
maintaining biodiversity is crucial for enhancing ecosystem resilience. Sustainable
ecological management strategies should focus on establishing protected areas,
implementing restorative ecology measures, and promoting responsible resource use.
Additionally, the article emphasizes the importance of scientifically assessing
anthropogenic impacts to inform effective conservation and management policies.

Keywords: anthropogenic impact, biodiversity, ecosystem functionality, sustainable
development, environmental protection
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TORPAGIN NEFT VO NEFT MOHSULLARI iL® GIRKLONM3SININ BIOREMEDIASIYA
USULLARI iL® BORPASI
Saide Qahramanova
s.gahramanova@atu.ed.az
Nuride Hasanova
n.hasanova@atu.edu.az
Azarbaycan Texnologiya Universiteti

Azarbaycan kimi neft istehsali olan 6lkalerda torpagdin neftle girklanmasi ciddi ekoloji
va iqtisadi problem olarag qalir. Torpaqg ekosistemlari insan hayatinin ve atraf muhitin
davamlligi igun asas resurslardan biridir. Lakin neft ve neft mahsullarinin torpaga sizmasi
ekoloji tarazligi1 pozur, torpagin mahsuldarligini azaldir, yeralti sularin girklenmasina sabab
olur ve ekosistem funksiyalarini zedslayir. [4,5]

Bioremediasiya, torpagin mikroorganizmlar, bitki kokleri ve fermentativ proseslor
vasitasile temizlanmasi Usuludur. Bu Usul ekoloji muhandislik sahasinda ham tabii, ham da
igtisadi baximdan alverisli hesab edilir. Bioremediasiya usullari torpaqdaki neft torkibli
maddalarin parcalanmasini suratlandirir ve torpaq resurslarini barpa edir.

Bioremediasiya usullari torpagin tebii gakilde barpasini temin edan, xarci nisbaten
asagi, straf muhite zarer vermayan metodlar olduguna goére aktualdir. [1,3]

Numunaler Baki, Neftgala ve Sirvan bdlgslarindan goéturulmasdur. Torpaglar neft ve
neft mahsullari ile girklonma saviyyasina goéra ferglendiriimisdir. Bioremediasiya Usullari
olaraq: [1,2]

1. Mikroorganizmlarle bioremediasiya (bakteriya ve gobaelak kulturlari)
2. Biostimulyasiya (torpaga gida maddalari ve oksigen temin edilmasi)
3. Fitorremediasiya (neft girklonmis torpaqda bitki koklarinin istifadasi)

Cadval 1. Torpaqgda neft ¢irkliliyi vo bioremediasiya naticalari (mg/kg torpaq)

. ikin neft 30 guin sonra 30 guin sonra 30 glin sonra
Ne | Region L . : AR . .
cirkliliyi | mikroorganizmlarle | biostimilyasiya | fitorremedasiya

1 Baki 2500 900 1100 1300
2 | Neftcala 3000 1200 1400 1500
3 Sirvan 1800 600 800 900

Mikroorganizmlarle bioremediasiya an effektiv Gsul kimi ¢ixis edir. Biostimulyasiya ve
fitorremediasiya isa alava ve ya dastaklayici metodlar kimi tatbiq olunur.

Natica
1. Mikroorganizmlarle bioremediasiya torpagin cirklanmis neft tarkibini 60—70% azalda bilir.
2. Biostimulyasiya va fitorremediasiya alave dastek metodlar kimi effektivdir.
3. Bioremediasiya usullari hem ekoloji, ham de iqtisadi baximdan samaralidir, torpagin
davamli barpasini temin edir.
4. Torpagin monitoringi ve bioremediasiya plani regiona uygunlasdiriimalidir.
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REMEDIATION OF OIL-CONTAMINATED SOILS USING BIOREMEDIATION METHODS
Saida Magerram Gahramanova
s.gahramanova@atu.ed.az
Nurida Elshan Hasanova
n.hasanova@atu.edu.az
Azerbaijan Technological University

The primary objective of this study is to remediate soils contaminated with oil and
petroleum products using bioremediation methods and to evaluate the effectiveness of
applied ecological engineering technologies. Within the framework of the research, soil
samples collected from various industrial and oil production sites were subjected to
different treatment approaches, including the use of microorganisms, biostimulation, and
phytoremediation. The concentration of pollutants in petroleum-contaminated soils was
dynamically monitored over time. The results demonstrate that bioremediation approaches
are highly effective in restoring contaminated soils and represent a sustainable and
promising solution from an ecological engineering perspective.

Keywords: oil, bioremediation, phytoremediation, biostimulation, monitoring, pollution.
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UCAR RAYONUNUN SORLASMIS TORPAQLARINDA MELIORASIYA iSLORIN HOCMININ
OSASLANDIRILMASI
Samxal Namiq oglu Slasgarov
samxaleleskerov09@gmail.com
Azarbaycan Dovlat Aqgrar Universiteti PHS

Son onilliklerde suvarilan torpaglarin sorlasmasi problemi global xarakter almisdir vo
arid (quraq) zonalarda, xususile Azerbaycanin markazi aran rayonlarinda agrar sektorun
dayaniqli inkisafi Ggln asas ¢agiriglardan biri kimi nazardan kegirilir (FAO, 2018). Beynalxalq
tadgiqatlarin giymatlandirmalarine gorsa, dunya Uzra suvarilan torpaqglarin besda birinden goxu
bu ve ya diger deraceds sorlasmaya maruz qalmisdir ki, bu da torpaglarin fiziki, kimyavi ve
bioloji xUsusiyyatlerinin pislesmasina. kand taserrifati bitkilerinin mahsuldarliginin kaskin
dismasina sabab olur (Shahid et al., 2018).

intensiv okingilik seraitinds, xususile Ucar rayonu kimi mirakkab hidrogeoloji seraite
malik arazilarde, elmi csahatdan asaslandiriimig suvarma normalarinin va effektiv drenaj
sistemlarinin olmadigi teqdirde, torpagin kok yayillan gatinda asan hall olunan duzlarin
akkumulyasiyasi bag verir. Bu proses ¢ox vaxt geri donmez xarakter dasiyan va torpaq
profilinin degradasiyasi ile musayist olunan ikincili sorlagsmanin formalagsmasina gatirib ¢ixarir
(Rengasamy, 2020). Kuar-Araz ovaliginin markazi hissesi, o cumladan Ucar rayonu ugun
sorlagma problemi tabii ve antropogen amillerin birgs tasiri ile daha da kaskinlagir: yuksak
buxarlanma (1000-1100 mm), mahdud atmosfer yagintilari, minerallasmis yeralti sularin satha
¢ox yaxin (1.5-2.0 m) yerlagmasi va suvarma sistemlarinin uzunmuddatli istismari (Quliyev &
oliyev, 2019). Bu seraitde meliorativ islarin elmi asaslandiriimis parametrlerinin islanib
hazirlanmasi ve munbitliyin barpasi tugun bioloji metodlarin tetbigi xususi aktualliq kasb edir.

Torpaglarin sorlasma diagnostikasi, quru torpaq kutlasine nisbstda duzlarin quru
gahginin faizle muayyan edilmasi asasinda apariimisdir ki, bu da beynalxalq torpag-
meliorasiya tedgiqat standartlarina uydundur (FAO, 2018). Ucar rayonunun boz-geman ve
¢eman-boz torpaqglari alde olunan gostericilarden asili olaraq zaif, orta, siddatli sorlagsmis ve
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soranlar kateqoriyalarina tasnif edilmisdir. Bela bir tesnifat meliorativ tedbirlarin névinin va
hacminin secilmasinda diferensiallagdiriimis yanasmanin asaslandiriimasina imkan vermisdir.
Orta ve siddetli sorlasmis torpaglar Ggln yuyulma normalarinin hesablanmasi, suvarilan
torpaglarin duzlardan temizlenmasi sistemlerinin layihalendiriimasinde fundamental hesab
olunan Volobuyev dusturu il hayata kegirilmisdir (Rengasamy, 2020). Hesablamalar zamani
Ucar rayonunun agir mexaniki terkibli torpaglar Ugun ilkin duz miqdari, yol verilon qaliq
sorlasma saviyyesi, hamginin sorlasma tipini ve torpaq profilinin filtrasiya (stzulma)
xususiyyatlarini aks etdiron aqromeliorativ emsallar (n = 1,2-1,4) nazara alinmigdir. Meliorativ
islarin hacmi asaslandirilarken torpaglarin mexaniki terkibi, yeralti sularin yerlasma darinliyi ve
minerallagsma daracasi, habels erazinin tabii drenaj gabiliyyati nezare alinmigdir. Muayyan
edilmisdir ki, Ucar rayonunda yeralti sularin saviyyasi 2,0-2,5 metrden yuxari oldugda, drena;j
sebokasi qurulmadan aparilan yuyulma suvarmalari qeyri-effektivdir ve yuksak ikincili
sorlasma riski ile musayist olunur (Quliyev & Sliyev, 2019).

Tadqigatin naticalari gdstermisdir ki, zaif sorlasmis torpaglar Gglin aqrotexniki tadbirlar
an yuksak samaraliliyi nUmayis etdirir. Suvarma normalarinin bitkinin su talebatindan 10-15%
artiq verilmasi va mikrorelyefin diuzlendiriimasi suyun asagiya dogru axinini (enan carayani)
formalasdirir va relyefin mikro-¢okakliklerine duzlarin lokal toplanmasinin garsisini alir (FAO,
2018). Orta va siddatli sorlagsmis torpaglar Ugun ise fealiyyst gdsteran drenaj sistemi fonunda
asasli yuyulmalarin aparilmasi teleb olunur. Bela geraitde drenajin olmamasi yeralti sularin
saviyyasinin gqalxmasina ve suratlenmis ikincili sorlagsmaya sabab olur (Rengasamy, 2020).

Meliorasiyanin bioloji metodlari (fitomeliorasiya) sorlasmis torpaqglarin barpasi Uzre
inteqrasiya olunmus strategiyanin muhdm komponenti kimi nazarden kegirilir. Yonca
(Medicago sativa) va xasil kimi sora davamli bitkilarin istifadesi "bioloji drenaj" adlanan
prosesin formalagsmasina, torpagin strukturunun vyaxsilasmasina va onun sukegirma
gabiliyystinin artmasina komek edir (Kovda & van Beek, 2021). Fitomeliorantlarin
uzunmuddatli tatbigi Uzvi maddslarin toplanmasini, mikrobioloji proseslarin aktivliesmasini ve
torpag mahlulunun minerallagsmasinin azalmasini temin edir ki, bu da natice etibarile tekrar
asasli yuyulmalara olan ehtiyaci azaldir (Shahid et al., 2018).

igtisadi hesablamalar gostermisdir ki, 100 hektar sahade kombins edilmis meliorativ
strategiyanin tatbigi pambiq ve taxil mahsuldariginin 35-45 sent/ha-a geder artmasini ve
suvarma suyu sarfiyyatinin texminan 30% azalmasini tamin edir. ©lave effekt siderat bitkilari
tarafinden azotun bioloji fiksasiyasi naticesinde mineral gubralera gakilan xarclerin azalmasi
hesabina alds edilir (Kovda & van Beek, 2021).Sorlagsmis torpaglar seraitinds meliorativ islarin
parametrlarinin  asaslandiriimasi sorlasma daracasini, tebii seraiti ve texniki-igtisadi
gostaricilari nazare alan diferensiallagsdiriimig yanasmaya sdykanmalidir. Ucar rayonu Ugun
hidrotexniki, kimysavi ve bioloji meliorasiya metodlarini birlesdiran inteqrasiya olunmus
strategiya an optimal variant hesab olunur. Bu yanasmanin reallagdiriimasi ikincili sorlasma
riskini azaltmaga, su ehtiyatlarindan istifadenin semaraliliyini artirmaga ve torpag munbitliyinin
dayaniqgli barpasini temin etmays imkan verir.
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SUBSTANTIATION OF THE SCOPE OF RECLAMATION WORKS IN SALINE SOILS
OF THE UJAR DISTRICT
Shamkhal Namig oglu Alasgarov
samxaleleskerov09@gmail.com
Azerbaijan State Agricultural University (ADAU)

The article investigates the scientific substantiation of the scope of land reclamation
works and the issues of restoring soil fertility in the saline soils of the Ujar district. The negative
impact of soil salinization on agricultural production, resulting from arid climatic conditions,
high groundwater levels, and long-term utilization of irrigation systems, has been determined.
The objective of the research is to identify the optimal scope of reclamation measures by
considering the specific characteristics of saline soils in the Ujar district and to substantiate the
methods for restoring soil fertility.As a result of the study, the effectiveness of differentiated
reclamation measures for slightly, moderately, and severely saline soils, including the
application of leaching irrigation, drainage systems, and phytoreclamation methods, has been
established. The implementation of integrated reclamation measures facilitates the restoration
of soil fertility and enables an increase in the productivity of agricultural crops.

Keywords: land reclamation, phytoreclamation, salinization, integration, strategy, leaching.
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MOCRAALTI QABION-GEOTEKSTIL SUQO®BULEDICILORIN LAYIHOLONDIRILM3SI
PRINSIPLORI
Elibay Nail oglu Memmadli
elibey2002@gmail.com
Azarbaycan Dovlat Agrar Universiteti PHS
Muasir hidrotexnika muahandisliyinde dag ve dageteyi caylardan suyun goéturilmasi
prosesi, bu arazilerin ylksak deracada qeyri-stasionar hidroloji rejimi va kaskin dayisan
morfometrik gdstericileri sebabinden murakkab texniki vazife olaraq galmaqgdadir. Xuisusile
Azarbaycanin Seargi Zengezur igtisadi rayonunun ¢aylari (masalen, Hakerigay) lUgun xarakterik
olan yuksak meyillilik, intensiv dib ve asili getirmalarin harakati, habele gsfil bas veran sel
dasqinlari sugabuledici qurgularin qarsisinda ciddi muhandislik ¢agiriglari qoyur. Bels seraitde
sugeabuledici sistemlarin dayanighdi ham yuksak dinamik yuklara miqgavimat gdstermali, ham
ds intensiv yataq deformasiyalari va dib eroziyasi zamani 6z struktur butovliyund qorumahdir.

Beton ve demir-beton sugabuledici qurgular, statik va monolit qurulusuna goéra dag
caylarinin dinamik tasirlerine qarsi zeif miqgavimeat gdstermakle baraber, onlarda suyun
hidravlik zerbasi ve yatagin yuyulmasi naticasinda blndvrenin bosalmasi ve konstruksiyanin
catlamasi kimi fesadlar tez-tez misgahide olunur.

Son illerin fundamental va tatbiqi tadgiqatlari [1] gdsterir ki, bu problemlarin halli tGg¢un
elastik, va yuksak filtrasiya gabiliyyatine malik gabion-geotekstil sistemlori an semarali
alternatvdir. Qabionlarin elastik gafes qurulusu ¢ay yatagindaki qacilmaz deformasiyalara
(oturma ve yerdayisma) konstruksiyanin dagiimadan uygunlasmasina (adaptasiyasina) imkan
verir, geotekstil materiali ise suzgec" rolunu oynayaraqg, hem qruntun daxili eroziyasinin
qarsisini alir, hem da suyun qurgunun daxilinden suzularek temizlenmasini temin edir [2].

Belalikla, gabion-geotekstil kompozitleri dag caylarinda suyun goéturilmesi zamani
dinamik yuUklarin séndurtlmasi ve deformasiyaya davamliliq, kolmatasiyaya nazarat va stabil
filtrasiya rejiminin yaradilmasi va ¢ay derasinin tabii landsaftinin ve yataqgalti sularin dévraninin
gorunmasi kimi tglu effekti temin edir.

Qabion-geotekstil  sistemlarinin  layihalondirilmasi prosesi bu konstruksiyalarin
murakkab hidromexaniki garsiligli tesir mexanizmina malik kompozit sistem oldugunu nazare
alamagla asasen, asagidaki fundamental prinsiplera asaslanir [5]:
1.Elastik struktur ve "adaptiv dayanighq" prinsipi: Qabion sistemleri "elastik muhit"
nazariyyasine asaslanmagla, dag caylarinda sel axinlari zamani gabionlar relyefin formasina
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uydun olaraq ayila bilir. Metal torun daxilindeki das dolgu materiali xarici tezyiqi butin katla
boyu paylayarag ndqtavi garginliklari minimuma endirir. Qurdu struktur butévliylinl pozmadan
ham saquli oturmalara, ham da Uflqi yerdayismalera adaptasiya olunur. Bu, xususile
Hakerigayin harakatli allivial gruntdan ibarat yatagi Gg¢un kritik muhandislik gostericisidir [3].

2. Hidravlik kegiricilik ve "daxili enerji sonmasi” prinsipi: Su kutlesi gabionun daxilinden
kegorken daslar arasindaki surtinme naticasinds hidravlik enerjinin ahamiyyatli hissasi
(dissipasiya) itirilir ve qurgunun arxa tarafinde suyun siratini azaldaraq urbulentliyin idare
edilmasina va asag! biefds eroziya riskini aradan qaldirmaga imkan verir. Qabionlarin yuksak
drenaj qabiliyysti divarlarin arxasinda yigilan suyun yaratdidi hidrostatik tazyiqi
neytrallasdirmaqla suyun suzilerak maneasiz kegidini temin edir.

3.Geotekstil filtrasiyasi va "masamali sabitlik" prinsipina gore, gabion-geotekstil tandemindas

muhandislik semaraliliyi "tars suzgac" effekti ilo temin edilir, geotekstil tabagasi gabionla ¢ay
yataginin qruntu arasinda yerlasdiriloroek, narin deanali zarraciklarin sudan temizlenmasini
tomin edir ve gruntun yuyulub (suffosion) apariimasinin qarsisini alir. Geotekstilin masamalari
garsisinda toplanan nisbaten iri zarracikler suni hidravlik korpl effekti yaradir ve bu da
zamanla slzgacin filtrasiya gabiliyyetini stabillesdirir [2], ddvri axinlar zamani geotekstilin
mexaniki davamlihgi sistemin istismar muddatini 2025-ci il standartlarina uydun olaraq 50 ilden
¢ox muddata artirir.

4. Muhandislik ndqgteyi-nazarinden qabion divarlarin geotekstil gatlari ile armaturlasdiriimasi
onlarin "gaygivari surigsmaya" garsi muqgavimatini keskin artirmagla, gabion divarin daxilinda
dartilmaya isleyan element rolunu oynayir. Qabion-geotekstil konstruksiyali sugabuledicilarin
layihalendirmada PLAXIS 2D program taminati vasitasile konstruksiyanin daxili garginlikleri ve
geotekstil-qrunt interfeysindaki surtinma amsallari (Rineer) modellosdirilir ki, bu da, material
sorfina ganast etmakla maksimal tahlukasizlik amsalini (Fs) alde etmaya imkan verir [3].
5.Morfoloji uygunlug ve infiltirasiya mexanizmine godre, sugabuledicinin muhandislik
prinsiplerinin an muhidm hissasi suyun "macraalti stizilma" (infiltrasiya) yolu ile géturtilmasidir.
Bir sira tadgiqatcilar terafinden teklif edilen yeni konstruksiya prinsipleri gostarir ki, gabion-
geotekstil sistemlari suyun bulanighgini tebii yolla azaldan horizontal ve ya saquli filtrasiya
qalereyalarinin formalasdirilmasina imkan verir [4]. Bu, suyun ham mexaniki tamizlanmasi,
ham da nasos stansiyalari G¢ln sabit su saviyyasinin yaradilmasi demakdir.

Aparilmis tedgigatlar va tehliller gostarir ki, gabion-geotekstil sugabuledicilerinin $orqi
Zangazurun dag caylarinda tatbiqi, regionun su ehtiyatlarinin idare edilmasinda elmi asasli bir
ingilab hesab oluna bilar.
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DESIGN PRINCIPLES OF SUBSURFACE GABION-GEOTEXTILE WATER INTAKE
STRUCTURES
Elibay Nail oglu Mammadli
elibey2002@gmail.com
Azerbaijan State Agricultural University, Public Legal Entity

The article investigates the design principles of subsurface gabion-geotextile water
intake structures for water abstraction in mountain and foothill rivers. The unstable
hydrological regime, high slopes, and flash floods characteristic of the rivers in the East
Zangezur economic region necessitate increasing the reliability of existing water intake
structures. The objective of the research is to substantiate the design principles of
subsurface gabion-geotextile water intakes capable of operating sustainably and reliably
under mountain river conditions. As a result of the study, the high efficiency of gabion-
geotextile systems based on the principles of elastic structural stability, hydraulic energy
dissipation, geotextile filtration, constructive reinforcement, and morphological compatibility
has been established. It has been determined that these structures adapt to riverbed
deformations, reduce erosion risks, ensure natural water filtration, and enable the creation
of ecologically more sustainable water intake systems.
Keywords: gabion, geotextile, filtration, colmatation, subsurface water intake, hydraulic

engineering.

AZBRBAYCANDA EKOLOJi TOMIiZ MEYV®, GILOMEYV® MOHSULU YETiSDIRILMOSI
UGUN DAVAMLI AQROEKOLOJi YANASMA
Tiinzals isgendarova
isgandarova65@mail.ru
Azarbaycan Texnologiya Universiteti

Ciddi ekoloji problemlarin fonunda Uzvi okingilik davamli bir ¢ox alternativler taklif
edir. Ekoloji tamiz istehsal sistemi torpaq saglamligini goruyub saxlamagla yanasi, ham da
ekosistem xidmatlerinin davamhligini temin edir. Bitlin bun lar isa, ixrac yonumllu aqrar
sonaye sahalarinin daha guclu inkisafl Gglin shamiyyatli potensial taklif edir. Magalada
batlin bu masalelar hagqinda malumatlar verilmisdir.

Malum oldugu kimi, dinya sahalisinin artimi ile yanasi, qida tahlikasizliyi ve insanlarin
uzun 6murlu olmalari Ggun onlarin ekoloji temiz ve saglamliq ug¢un tehlukasiz keyfiyyatli
mahsullar, o cimledan de meyve ve gilemeyvalarle temin olunmasi kimi zaruri masala
muhum rol oynayir. Bu baximdan, ekoloji meyvagiliyin genis arazilards inkisaf etdirilmasi,
toserriufatlarda ekoloji temiz meyve ve gilameyve mahsullarinin yetisdiriimasi, onlarin
istehsall ananavi intensiv kand tesarrifatt metodlarina nisbatan daha dayaniqgli ve etraf
muhita az tesirli yanagsma tseleb edir. Bele msahsullar orqanizm dg¢un ¢ox zaruri oldugu
ucln gundalik gida rasionuna daxil edilmali va yeterince gabul olunmalidir. Ekoloji temiz
mahsullar, o cimladan da tarevazler, meyva va gilameyvalar muxtslif ndv pestisid va diger
agrokimyavi vasitelorden mumkin qadar uzaq tutularaq yetisdirilir ki, ham insan
saglamhgi, ham de torpaq, su resurslarinin, atmosferin, bitki vo heyvanlarin muhafizasi
daha da yuksak saviyyadsa tamin olunsun. Muasir dovr Ugln xarakterik olan global
migyasda intensiv kend tesarrifati modelleri atraf mahitle badl torpaglarin deqradasiyasi,
eroziyasl, su ehtiyatlarinin cirklenmasi, biomuxtalifliyin azalmasi, bitkilerin texnogeneze
maruz qalmasi va diger bu kimi arzuolunmaz ciddi ekoloji problemlari daha da
darinlegdirmisdir. Ona gére de hazirda ekoloji kand taserrufati, elace da ekoloji
meyvagcilik davamli aqgrar sistem kimi getdikca aktuallagsmaqda davam edir. Bu ideyani
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Azarbaycanda da reallasdirmaq dcgun, ilk ndvbads, ictimai sUurun ve yeni ekoloji
tafekkurun inkisaf etdirilmasi Umde measaladir [1].

Azarbaycan hazirda ekoloji tamiz va organik texnologiyalarin tetbiqini destekleyacak
normativ bazani formalasdirmaga calisir. ©vvaller dlkada texminan 305 ekoloji tamiz
mahsul istehsalgisi fealiyyat gdsterirdi v 37 000 ha vatandas terafinden organik torpaq
kimi geyd olunmusdu. Butun bunlar da s6ztigedan sektorda hamin sahays maragin yuksak
soaviyyada artdigini gostarir. Ekoloji tamiz meyva va gilameyve mahsularinin yetisdirilmasi
bir cox muhim dstunluklere malikdir vo Azarbaycanda bu sahanini inkisafi Gg¢in bir sira
amali tadbirlar goértlmalidir (cadval 1).

Cadval 1.
Ekoloji meyvagiliyin ustunluklari va bu sahanini inkigafi igun gorulmali tadbirlar

S/
S

Ustiinliikler Hayata kegirilmali tadbirlar

insan saglamh@i tigiin daha
1 tehlUkesiz ve keyfiyyatli
mahsullar alda edilir.
Torpaq strukturunun, su
2 resurslarinin, atmosferin
gorunmasi temin olunur.

Dévlet ve 6zal sektor arasindaki amekdasliq
guclandirilmalidir.

Organik sertifikasiyanin tatbiqg mexanizmlari
genislendirilmalidir

Su vae torpaq ehtiyatlarindan diizgtin ve semarali

Sintetik dermanlardan istifada istifade edilmasi tamin olunmali, su itkisini
3 edilmir, bioloji mubariza Usullari | azaldan Gsullara, damci suvarma sistemina genis
totbiq olunur, bitki ekstraktlari va meydan verilmali, atraf muhit ve onun
tobii preparatlar istifade edilir. komponentlarinin ¢irkleonmasinin garsisinin
alinmasi daim digget markazinda saxlaniimalidir.
Bitkilerin texnogen . .
. P Fermerlar tGgln vaxtasiri olaraq, muiasir ve
girklanmalarden muihafizesi, .. . o . -
4 Y e . mutaraqqi aqgroekoloji texnologiyalara yonalmig
biomuxtalifliyin gorunmasi temin P . - -
olunur. muvafiq telimler hayata kegiriimalidir.
Kimyavi izlerden azad _
mahsullarin istehsal edilmasinin Istehsalgilar tgln verilmasi nazards tutulan
5 geniglendirilmasi ile bazar subsidiyalar artirilmahdir ve s.
deayarinin artmasi1 miusahida
edilir ve s.

Meyve va gilameyva mahsullari yuksek gida ve antioksidant dayarine malik
oldugundan onlarin kimyavi qaligsiz yetisdiriimasi, ham agrar, ham da ictimai saglamliq
baximindan prioritet masalalardandir. insanlarin saglamhigi tigin ele mahsullar tehliikesiz
sayilir ki, onlarin terkibinds toksiki maddaler ya he¢ olmur, ya da sanitar normalari ile icazs
verilmis minimal migdarda olur, insan organizmina mutagen, kanserogen ve s.manfi tasire
malik deyillar [2].

Ekoloji temiz kand tesarrifati mahsullari, o cimladan da meyva ve gilemeyvalarin
yetisdiriimasi dedikda, torpaq mahsuldarligini qoruyan, tabii dovrleri pozmayan, sintetik
kimyavi maddsalerden mumkin qgader az istifade edilon yetisdirma metodlari nazards
tutulur. Bu yanasma aqroekoloji prinsip adlanir. Agroekoloji prinsip eotraf muhitin
davamhligini 6n planda saxlayaraq, mahsuldarli§i optimallasdirmaq maqsadi daslyir.
Ekoloji meyvagilik torpag-bitki-mikroorqanizm qarsiligh slagasine asaslanan kompleks
agroekosistem yanasmasini nazerds tutur. Organik agrar taserrufat sistemlaerinde torpaq
Uzvi maddssinin miqdari ve mikrobioloji fealliq daha yuksak olur [3].
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Aqgroekoloji yanasma yalniz mahsuldarli§i deyil, ham de torpaq va su resurslarinin
davamhligini artirir. Azerbaycanda ekoloji tamiz meyva, gileameyva mahsulu yetisdiriimasi
Ucun davamli agroekoloji yanasmanin perspektivieri cox bdyukdur (caedval 2).

Cadval 2.
Azarbaycanda davamli aqroekoloji yanagmanin perspektivlari
S/s Perspektivior Gozlenilan naticalar
1 | Sadlam qida bazari Ekoloji tamiz keyfiyyatli mahsullara telebat artir.
2 | Ixrac potensialinin artmasi Organik mehsullar beynalxalq bazarda daha

yuksak giymatlendirilir.

3 | Biomiuxtalifliyin gorunmasi Kimyavi maddalarin istifadasinin azalmasi torpaq
va su ekosistemlarini qoruyur.

4 | Shali arasinda maariflandirme Maktablilarde ekologiya ve aqroekologiyaya dair
va tehsil musabigelar ve tehsil programlari tesviq olunur.

Ekoloji temiz meyve va gilameyva istehsall torpagin, suyun va insan saglamhginin
gorunmasina osaslanan davamli kand taserrufati modelidir. Ekoloji temiz meyve va
gilemeyva yetisdiriimasi insanlari yalniz saglam qida mahsullari ile temin etmakla
kifayatlanmir, ham de ekosistemlarin davamliliyini temin edan kand tasarrifati modelidir
ve Azearbaycanda inkisaf etdiriimasina ciddi fikir verilmalidir.
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SUSTAINABLE AGROECOLOGICAL APPROACH FOR GROWING ECOLOGICALLY
CLEAN FRUIT AND BERRY PRODUCTS IN AZERBAIJAN
Tunzala Hasan k. Iskenderova
isgandarova65@mail.ru
Azerbaijan Technological University
Against the backdrop of serious environmental problems, organic farming offers

many sustainable alternatives. An ecologically clean production system not only maintains
soil health, but also ensures the sustainability of ecosystem services. All this offers
significant potential for the stronger development of export-oriented agro-industrial sectors.
The article provides information on all these issues.

Keywords: agroecology, environment, ecosystem, ecological, solil, fruit, berries.
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Son illerde Azarbaycanda straf mahitin mihafizasinin yaxsilasdiriilmasina yonalmis
muasir texnologiyalarin faal tatbiq edilmasi musahida olunur. Yasil texnologiyalar davamli
inkisaf va igtisadiyyata aparan yol kimi avezolunmaz muhim shamiyyate malikdir.

Yasll iqtisadiyyatin avvalki igtisadi modellarden asas forqi - svvaller istifade edilmig
resurslarin real dayarinin onlarin giymatini teyin etmadan nazeara alinmasindadir [1].

Qeyd etmoek lazimdir ki, yasil igtisadiyyat anlayisi igtisad elminin ekologiya
igtisadiyyati va atraf muhit igtisadiyyati kimi sahalari ile six baghdir [3].

"Yasil" igtisadiyyata atraf muhitin c¢irkleonmasinin garsisinin alinmasi Ggln optimal
texnoloji hallerin tetbiqgi yolu ile davamli inkisafa nail olmaq vasitasi kimi baxmagq olar [2].

Davamli igtisadiyyatin inkisaf etmasinda yasil texnologiyalarin rolu béyukdur. Yasil

texnologiyalar yeni is vyerlerinin yaradilmasina va ragabatin artmasina komak edir.
Masalan, barpa olunan enerjiya kecid glines panelleri va kulak turbinlarinin istehsall,
qurasdiriimasi ve texniki xidmatindas is yerlari yaradir [4].
Muasir tikinti davamli inkisaf ve ekologiya konteksti olmadan inkisaf eda bilmaz. Enerji
somaraliliyina, ekoloji tehlukasizliya ve resurslardan samarali istifadeys artan teleblar
normaya cevrilir. Azerbaycanda bu mdvzu Qarabag erazilarinin barpasi, "agilh" yasayis
mantagalarinin inkisafi ve "yasil" igtisadiyyata diqget baximindan ¢ox vacibdir. Yasil Tikinti
vo Enerji Semaraliliyi Azerbaycanda yasil texnologiyalar ve materiallar feal sakilde inkisaf
etdirilir, bilikler yayilir, bazar igtirakgilari yasil tikintinin UstUnlUklerine daha yaxindan
baxmaga baslayir va investorlar ekoloji cehatden temiz tikintinin iqgtisadi faydalarini
anlamaga baslayirlar. Son illerdes Azarbaycan enerji istehlakini azaltmaga yonalmis tikinti
hallarini tatbiq edir: enerjiyoa genast edan ikigat slsali panceralar ve istilik izolyasiya
materiallar istifade olunur; tabii igiq va ventilyasiyani nazera alan memarliq tetbiq olunur;
bazi obyektlar artiq yasil tikinti prinsipleri esasinda layihalandirilir. Azerbaycandaki ilk bela
obyektlor ekoloji sertifikatlagdirma prosedurundan kegir. "Yasil" tikinti an effektiv sakilde
tikinti tenzimlamasinin muxtalif saviyyalarinda - enerji semaraliliyina nail olmaq tglin dovlet
magsadlarinin muayyanlasdiriimasi, tikinti G¢ln tanzimlayici ¢argivenin modernlasdirilmasi,
konulli ekoloji tikinti standartlarinin maliyyslasdiriimasi va tatbiqi ile bir sira tadbirlarin
hayata kecirilmasi sortilo inkisaf edir. Yasil texnologiyalara muxtslif igtisadi sektorlarda
tatbiq olunan bir sira muxtalif texnologiyalar daxildir: enerji; kand tesarrifati; tikinti sektoru;
sonaye sahalori. Yasil texnologiyalarin esas diqgati straf muhite antropogen tasirin,
masalan, su, torpag ve hava cirkliliyinin azaldilmasidir. Bununla bels, onlar bir sira diger
masalaleri da hall edir: insan saglamhdinin qorunmasi, tullantilarin azaldilmasi ve takrar
emali vo iglim dayisikliyinin azaldilmasi. Texnoloji innovasiya, sslinds, eko-innovasiya
konsepsiyasinin bir hissasidir. Bundan basqa, vurgulanmalidir ki, davamli inkisaf
konsepsiyasinin ugurlu olmasi Ugun ekoloji duslinca sosial, siyasi ve igtisadi fealiyyatin
batin aspektlarina inteqrasiya olunmalidir. Belalikls, eko-innovasiyanin davaml inkisaf
konsepsiyasi ile birbasa slagasi oldugu genastine galmak olar (sakil 1).
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Davaml iminkisaf

! .

Sosial mihit iqtisadiyyat otraf mahit

innovasiyalar (texnoloji, sosial, ekoloji)

Sakil 1. EKo-innovasiyanin davamli inkisaf konsepsiyasi ila birbasa alagasi

Bir cox vyasil texnologiyalar is yerloerinin sayini artira ve istehsalin texnoloji
soviyyasini yliksalde biler. igtisadi artim shalinin kigik bir hissasinin hayat saviyyssinin
yaxsilasmasina sabab ola biler, aksariyyati ise yoxsul olaraq qalir. Problem cemiyyatin
inkisaf saviyyasini musyyan eden igtisadi artimin ahali arasinda nece bolusdurilmasi ila
baglidir. Davaml inkisafa nail olmaq ve indiki, elece de gelacek nasillerin rifahini
yaxsilagdirmagq ugun texnoloji yeniliklari tetbiq etmak ve camiyyatin sosial toskilatlanmasini
tokmillesdirmak lazimdir. Sosial teskilat institusional, milli ve beynalxalq saviyyslerda
innovasiya yolu ile takmillesdirile va duzgun idara edile bilar. Belaliklo, yasil texnoloji
innovasiyalar biznes tgln dayarli bir manbaya ¢evrila biler, eyni zamanda onlara ragabat
ustinliyl gazanmaga ve davamli inkisafl tagviq etmaya imkan verir. Bu clr innovasiyalar
tobii servatlerin istehlakini azaltmag ve onlari gelacek nasiller UGgln qorumaqda
ahamiyyaetli potensiala malikdir. Yasil texnologiyalar mustari brendine sadigliyi daha da
artira biler. Bundan basga, Yasil texnologiyalar tanzimlayici uygunlugu yaxsilasdira va
galecak tedqigat, eleca da davamli inkisaf da daxil olmagla uzunmuddatli investisiyalarin
coalb edilmasina kdmak eds, igtisadi inkisafa tdvha biler.
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GREEN TECHNOLOGIES AS A PATH TO SUSTAINABLE
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In 2008, the United Nations announced the "Global Green New Deal". The initiative is
aimed at a gradual transition to resource-saving technologies to ensure that environmental
protection becomes a long-term priority for humanity. Green technologies that promote
economic growth must be combined with environmental friendliness. The article provides
information on "green" technologies and environmental innovations.

Keywords: green technologies, economy, environment, environmental problems,
anthropogenic impacts, innovation, sustainable development.
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Pambiqg kand tesarrufatinda muhum texniki bitkilerdan biri hesab olunur ve dinya
migyasinda genis becarilir. Pambiq istehsali igtisadi cehatden ahamiyyatli olmaqgla yanasi,
atraf muhite miayyan tasirlor de gostare bilar. Bu maqgalada pambiq becarilmasinin ekoloji
xususiyyatleri, torpaqg ve su ehtiyatlarina tesiri, toehlikasizlik masalalari va dayaniql inkisaf
prinsipleri arasdirilir. Eyni zamanda, pambiq istehsalinda ekoloji tarazligin gorunmasi va
resurslardan saemarali istifade olunmasi yollari tahlil edilir.

Dinyada pambig esasen lif alde etmak maqsadile becsrilir ve toxuculuq
sonayesinin asas xammallarindan hesab olunur. Muasir dévrde pambiq istehsalinin
artirlmasi ile yanasi, onun atraf muhita tasirinin azaldilmasi va dayanigli kand tasarriufati
prinsiplarinin tatbigi xtisusi eshamiyyet kasb edir.

Azarbaycanda pambiqciliq kand tesarrifatinin inkisafinda mihim rol oynayir va bir
cox regionlarda genis yayllmisdir. Lakin pambiq becarilmasi zamani torpaq, su va bioloji
muxtaliflik kimi tebii resurslarin gqorunmasi vacibdir.Pambiq bitkisi torpagdan ¢oxlu gida
maddalari manimsayan bitkiler sirasina daxildir. Xdsusile azot, fosfor ve kalium kimi
elementler pambigin inkisafl Gg¢ln vacibdir. Uzun muddast eyni sahada pambiq becarilmasi
torpagin munbitliyinin azalmasina sabab ola biler [1].

Torpagdin munbitliyini gorumaq Ggun asagidaki tadbirlar tetbiq olunmalidir:

— ndvbali akin sisteminin tatbiqi;

— Uzvi gubralerdan istifads;

— torpaq eroziyasinin garsisinin alinmasi;

— torpaq strukturunun gorunmasi.

Bitkinin vegetasiya dovrinds kifayst qeder suya ehtiyaci olur. Su ehtiyatlarinin semarasiz
istifadesi torpagin soranlasmasina ve su ehtiyatlarinin azalmasina sabab ola bilar.Bu
problemlarin garsisini almaq t¢in asagidaki Usullar tetbiq edilir:

— damci suvarma texnologiyalarinin tetbiqi;

— suvarma normativlarina riayst olunmasi;

— su ehtiyatlarinin gorunmasi ve semarali istifadasi.

Pambiqg akinlerinin genis sahalaerde monokultura saklinds becarilmasi ekosistema
muayyan tasirloer gostare biler. Pestisidlarin haddindan artiq istifadasi faydali hasaratlarin
va torpaq mikroorganizmlarinin azalmasina sabab ola biler [2]. Buna gbére da bioloji
mubarize Usullarinin tatbigi va kimyavi maddalerin minimum saviyyads istifade olunmasi
tovsiye edilir
Kand tesarrifatinda istifade olunan pestisidlar ve gubralar diizgln tatbiq edilmadikds insan
saglamligi Ugun tehlUka yarada bilar. Bu sebabden asagidaki tshlukasizlik tedbirlerina
amal olunmaldir:

— goruyucu geyim va vasitalerdan istifads;
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— pestisidlarin normaya uygun tetbiqi;

— kand tesarrufati texnikasinin dizgln istismari,

— iscilerin tahlikasizlik gaydalari tUzrs maariflandiriimasi.

Dayanigli pambiq istehsalinin asas istigamatloeri asagidakilardir:

1. Resurslardan semarali istifade — torpaq, su va enerji ehtiyatlarinin gorunmasi.

2. Ekoloji kand tesarrifati Usullari — Gzvi glbralerin va bioloji mibariza Usullarinin tetbiqi.
3. Texnoloji yeniliklar — miasir kand tesarrifati texnikasi ve suvarma sistemlarinin tatbiqi.
4. NoOvbali akin sistemi — torpag munbitliyinin gorunmasi va zararvericilarin azalmasi.

Bu tadbirlar pambiq istehsalinin ham ekoloji, ham ds iqtisadi baximdan samarali
olmasini temin edir.Pambiq becarilmasi kand tesarrufatinin muhim sahalerindan biri
olmagla yanagi, etraf muihite muayyan tesirlor gosterir. Torpaq ve su ehtiyatlarinin
gorunmasil, pestisidlerin dizgun istifadesi ve muasir texnologiyalarin tatbigi pambiqgiligda
ekoloji tahlikasizliyin temin olunmasina kdmak edir.

Dayaniqgli inkisaf prinsiplerinin tetbigi pambiq istehsalinin uzunmuiddatli va semarali
sokilde davam etmasina imkan yaradir. Bu baximdan pambiq becariimasinda ekoloji
muhafize tadbirlerinin hayata kegirilmasi va tehllkasizlik qaydalarina riayat olunmasi kand
taserrufatinin galecak inkisafi U¢in boyluk shamiyyat kesb edir.
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Cotton is considered one of the important industrial crops in agriculture and is
widely cultivated worldwide. Cotton production is economically significant, but it can also
have certain impacts on the environment. This article examines the ecological
characteristics of cotton cultivation, its effects on soil and water resources, safety issues,
and the principles of sustainable development. At the same time, the study analyzes ways
to maintain ecological balance in cotton production and to use natural resources efficiently.
Keywords: cotton farming, environmental safety, sustainable development, soil
protection, water resources, agriculture.
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Dimetil sulfoksid muasir kimya ve biologiyada genis istifade olunan universal halledicilarden
biridir. Onun muxtelif Gzvi ve geyri-uzvi maddaeleri yuksak effektivliklo hall etmasi bu birlosmaye
elmi tedgiqatlarda xususi shamiyyat qazandirmisdir. DMSO molekulu dipol xarakter dasiyir ve
amfifilik xUsusiyyatlora malikdir. Bu xUsusiyyatlar onun ham hidrofil, heam da hidrofob miunhitlerde
garsiligh tesira girmasine imkan verir. Molekullararasi dipol-dipol qarsiligh tesirler ve hidrogen
rabitaleri DMSO-nun struktur xtisusiyyastlarini ve funksional davranigini misyyan edir.

Polien antibiotikleri hiiceyre membranlarina tasir edan ve asasan antifungal aktivlik
gosteren birlesmalardir. Lakin onlarin suda zeif hall olmasi tatbiq sahasini mahdudlasdirir. Bu
baximdan DMSO onlarin hallolma gabiliyyatini va bioloji effektivliyini artiran mihim muhit kimi
cIxis edir.

Bu isde dimetil sulfoksidin fiziki-kimyavi xtsusiyyatleri ve polien antibiotikleri ila garsiligl

toesiri mixtelif eadabiyyat manbalarinin migayisali tahlili esasinda dyranilmisdir.
Molekulyar garsiligh tesirlor, termodinamik parametrlor ve bioloji effektlor Uzre olde edilmis
eksperimental naticeler sistemlasdiriimis ve Umumilasdiriimisdir. Eyni zamanda DMSO-su
sisteminda kompleks amalagalma mexanizmlari va membran modellerinde bas veran dayisiklikler
nazardan kegirilmisdir.

DMSO molekulunun oksigen atomu ylksak elektron sixligina malik oldugundan hidrogen
rabitelerinin yaranmasinda aktiv rol oynayir. Bu xususiyyat onun su ve diger proton donor
molekullarla garsiligh tasirini gticlendirir.

DMSO-su sisteminde muayyan konsentrasiyalarda strukturlasmis komplekslerin amalo
golmasi miusahide olunur. Bu komplekslar mahlulun termodinamik sabitliyine tasir edir veo
molekulyar harakatliliyin azalmasina sebab olur.

DMSO muhitinde polien antibiotiklarinin effektivliyi shamiyyatli derecede artir. Bu, antibiotik
molekullarinin daha homogen paylanmasi ve onlarin agregasiya xuUsusiyyatlerinin deyismasi ile
alagedardir. Sulu muhite kegid zamani bu sistemlerds assosiativ strukturlar formalasir ki, bu da
antibiotiklarin hiiceyro membranina tesir gucunu artirir.

DMSO lipid ikigat gatina daxil olarag onun strukturunu dayisir ve naticode membranin
kegiriciliyi artir. Bu ise muxtalif molekullarin hiceyraya daxil olmasini asanlasdirir. Bundan slave,
DMSO huceyra seviyyasinda bir sira fizioloji proseslora tasir gostarir vo mikrosirkulyasiyanin
yaxsilagsmasina sarait yaradir.

DMSO suyun kristallasma prosesine tasir edarak huceyralerin asagi temperaturda
gorunmasini temin edir. Bu zaman buz kristallarinin amale gelmasi mahdudlagir ve hiceyro
strukturlarinin zadalenmasi azalir. Optimal konsentrasiyada DMSO mauxtalif bioloji obyektlarin
uzunmuddatli saxlanmasi Ggln effektiv vasite kimi gixis edir. Galacak tadqgiqatlar bu maddanin tasir
mexanizmlarinin daha derindan dyrenilmasina yonaldilmigdir.

MOLECULAR MECHANISMS OF DIMETHYL SULFOXIDE iN POLYENE ANTIBIOTIC
SYSTEMS
Farida Hasanli
farida.hasanli@mdu.edu.az
Vafa Khalil gizi Gasimova
Azerbaijan Technological University?
Baku State University?

Dimethyl sulfoxide (DMSO) is a highly polar aprotic solvent widely utilized in various
chemical and biological systems. One of its key properties is the ability to efficiently solvate
substances of different nature and to provide a stable molecular environment. Studies have
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demonstrated that the biological activity of polyene antibiotics significantly increases in a DMSO
medium, showing a 10-100-fold enhancement compared to aqueous solutions.

The formation of strong hydrogen bonds between DMSO and water molecules leads to the
development of structured complexes, which alter the thermodynamic properties of the system.
This interaction results in a decrease in the freezing point and contributes to the emergence of
cryoprotective properties.

Keywords: dimethyl sulfoxide, polyene antibiotics, membrane permeability, cryoprotection,
hydrogen bonding, biological activity
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AZBRBAYCANDA M3iSOT TULLANTILARININ MOKAN PAYLANMASININ
GEOINFORMASIYA METODLARI iL® TODQIQI
Zeynab Sahin Talibzadas
z.talibzade@atu.edu.az
Lamiya Saxali Xalilova
Azarbaycan Texnologiya Universiteti

Muiasir dévrds urbanizasiya ve senayelasme proseslarinin slratlenmasi naticasinde maigat
tullantilarinin hacmi shamiyyetli derecaeda artmisdir. Bu artim yalniz ekoloji deyil, ham do sosial-
igtisadi problemlerin yaranmasina sabab olur. XUsusils inkisaf etmakds olan &lkalerds tullantilarin
diizgun idare olunmamasi torpaq, su vae hava muhitina manfi tesirlar gosterir [1].

Azarbaycan Respublikasinda son illarde iqtisadi inkisaf, shali artimi va ssaharlosmae
proseslari moigat tullantilarinin migdarinin artmasina sebab olmusdur. Bu baximdan tullantilarin
regional saviyyada dyranilmasi va onlarin makan paylanmasinin tehlili oldugca aktualdir [6].

Cografi informasiya Sistemleri (CiS) bu ciir problemlsrin éyrenilmesinde mihim alst kimi
cixis edir. CIS vasitesilo melumatlarin vizuallasdiriimasi, mekan analizi ve qerar gabuletma
prosesinin optimallasdiriimasi mimkin olur.

Azarbaycan uzre maigat tullantilarinin hacmi (min m?3)

Sokil 1. Azarbaycanda maigat tullantilarinin hacminin vizual tasviri.[7]

Tahlil gostaerir ki, an yuksak tullanti hacmi Abseron yarimadasinda, xususile Baki ve
atraf arazilarde musahida olunur. Bu zonada rangin an tund galarlarla verilmasi tullantilarin
716,1 min m3-dan c¢ox oldugunu gostarir. Bu hal paytaxtin yiksek shali sixligi, senaye ve
xidmat sektorlarinin inkisaf saviyyasi, urbanizasiya proseslorinin intensivliyi ile izah olunur.
Eyni zamanda, Sumaqayit ve Abgeron rayonlari da yuksak tullanti gdstaricileri ile segilir ki, bu
da sanaye ve maisat faaliyyatinin intensivliyinin naticasidir [3].

Orta tullanti hacmlari élkanin markazi ve bazi garb rayonlarinda — Gance-Qazax, Aran
va gisman $eki-Zaqatala igtisadi rayonlarinda musahide edilir. Bu arazilards tullantilarin hacmi
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asason 58,3-207,4 min m? intervalinda dayisir. Bu gostericilor ahalinin nisbaten six
maskunlasmasi, kand taserrifati ile yanasi, regional senaye ve xidmat sahalerinin
movcudlugu ile alagalandirile bilar. Gance ssahari ve atraf rayonlarda tullantilarin orta-
yuksak saviyyads olmasi urbanizasiya ile kend tesarrufati fealiyyatinin sintezini aks etdirir

[2].

Nisbaten asagi tullanti hacmleri ise asasan dagliq ve az maskunlasmis rayonlarda
— Quba-Xagcmazin bazi hisseleri, Daghqg Sirvan, hamg¢inin Qarabag ve Serqi Zangazur
bdlgslarinin bir sira rayonlarinda geyda alinir. Bu arazilards tullanti hacmlari 0-24,2 min
m? araliginda dayisir ki, bu da sahali sixhdinin asagi olmasi, igtisadi fealiyyatin mahdudlugu
va urbanizasiya saviyyesinin zaifliyi ile izah olunur.] Azerbaycan Respublikasi Ddvlet
Statistika Komitasi. (2023). Straf muhit Uzre statistik malumatlar. Baki]

Aparilan tedqgigat gostarir ki, maisat tullantilarinin makan Uzre paylanmasi qeyri-
barabar xarakter daglyir ve asasen urbanizasiya seviyyasi ahali sixligi, senayelagsma
deracasi, igtisadi fealiyystin intensivliyi ile six baglidir. CIS texnologiyalarinin tatbigi bu
farglarin vizual ve analitik sakilde giymaetlandiriimasina imkan yaradir. Bu yanagma ekoloji
idaraetmanin optimallasdiriimasi ve davamli inkisaf strategiyalarinin hazirlanmasi Utgln
muhum ahamiyyat kesb edir [4, 7].
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SPATIAL DISTRIBUTION OF MUNICIPAL SOLID WASTE IN AZERBAIJAN USING
GEOINFORMATION METHODS
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This study examines the volume of municipal solid waste collected by communal
services across the economic regions and administrative units of the Republic of
Azerbaijan using geoinformation methods. The main objective of the research is to
determine the spatial distribution characteristics of waste, assess regional differences, and
provide a scientific basis for environmentally optimal decision-making in waste
management. Geoinformation methods allow for spatial analysis and visualization of waste
generation patterns, supporting more effective and sustainable municipal waste
management strategies.
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Son onilliklerde tullantilarin hacmi surstle artmisdir. Senaye muassisalerinin
foaliyyati, kand tasarrufatinin genislonmasi ve goeharlorin  bdylmasi tullantilarin
yaranmasina sabab olan asas amillar sirasindadir. Bu proseslar naticaesindes torpag, su ve
hava muhiti muxtslif cirklendirici maddalerle girklenir va ekosistemlarin tarazligi pozulur.
Bu baximdan tullantilarin idare olunmasi ve onlarin straf mihits tasirinin azaldilmasi aktual
masalealardan biridir.

Tullantilarin  samearali idara olunmasi dglin onlarin  makan paylanmasinin
oyrenilmesi muhum sahamiyyat kasb edir. Cografi informasiya sistemloeri tullantilarin
yaranma manbalarini, paylanma xususiyyatlarini va ekoloji tasirlarini analiz etmaya imkan
verir. [2]

Cirkab sularnn atulmas:

Seorti isarsisr
Milyon kub metr

—

EE os-oo Hazirlad: : Zeyneb Talibzade

Sakil 1. Azarbaycan Dovlat Statistika Komitasindan alda olunmusg malumatlar asasinda ArcMap 10.3
program teaminatinda hazirlanmigdir [4]

Tadqigatin asas metodoloji bazasini ArcMap 10.3 program teminatinda hazirlanmis
“Cirkab sularin atilmasi” adli tematik xerite teskil edir. Xaritade istifade olunan kemiyyat
intervallar (0,1-0,2 min m3-dan 1008,1-1726,1 min m3-dak) tullanti sularin regionlar Uzra
kaskin farglandiyini gostarir.

Xaritanin tahlili gosterir ki, tullanti sularin an yuksek hacmda toplandigi erazi
Abseron yarimadasidir. Xususile Baki sshari ve Abseron rayonu an tund ranglerle
verilmisdir ki, bu da 1000 min m3-dan artiq tullanti su hacmini ifade edir. Bu hal ahalinin
sixligi, senaye muassisalerinin teamarkizlasmasi ve iri kommunal tasarrifat sistemlari ilo
izah olunur. Abseron yarimadasinin senaye ve maisat tullanti sulari asasen Xazer
hovzasina yonaldiyi Ggln burada ekoloji vaziyyst daha gargindir.

ikinci yliksak géstericiler Aran igtisadi rayonunun bazi srazilerinde miisahide olunur.
Masalan, Salyan ve Neftcala rayonlarinda c¢irkab sularin hacmi digar erazilarle
mulgayisede daha yuksakdir. Bu ise ham senaye obyektlarinin, ham ds suvarma
sistemlarinin genig yayillmasi iloe slagadardir. Kur ¢ayr hovzasinds yerlesan rayonlarda
tullanti sularin konsentrasiyasi ¢ayin su keyfiyyatine birbasa tesir gosterir. Bu baximdan
Kar ¢ayi hovzesi xususi risk zonasi kimi giymatlandirila bilar.
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Genca-Qazax iqgtisadi rayonunda tullanti sularin haecmi orta saviyyadadir. Gance
sohari ve etraf rayonlarda ssnaye ve maigat sularinin hacmi digar garb rayonlari ila
mugayisede daha yuksakdir. Bu ise metallurgiya ve emal senayesinin movcudlugu ila
baglidir. Eyni zamanda Mingagevir saharinin su tesarrufati infrastrukturu da tullanti sularin
formalagsmasina tasir gosterir. Qarb ve simal-garb rayonlarinda ise godstericiler nisbaten
asagidir ki, bu da ahalinin seyrakliyi vo senaye obyektlarinin azligi ile izah olunur.

Simal-serqg bdlgesinds, xlsusile Quba-Xagmaz zonasinda da orta gOstaricilor
mulsahida edilir. Bu erazilerde kand taserrifati ve turizm fealiyyati tullanti sularin asas
manbayidir. Canub bdlgasinds - Lankaran-Astara zonasinda tullanti sularin hacmi orta ve
asagi intervallarda dayisir. Bu ise shalinin sixliginin Abseronla miuqgayisads az olmasi vae iri
senaye muassisalarinin mahdudlugu ile baghdir. [5]

ArcMap 10.3 programinda aparilmis makan tehlilleri tullanti sularin paylanmasinin
ahali sixhgi, senaye markazleri ve hidrografik sebaka ila six slageds oldugunu tesdiq edir.
CiS platformasi yalniz mévcud veziyystin tesviri deyil, ham de prognostik modellesdirme
Ucun effektiv alet rolunu oynayir.

Naticads, tullanti sularin mekan paylanmasinin CIS texnologiyalari vasitesile tahlili
Azarbaycanda dayaniql inkisaf strategiyasinin asas istigamatlerinden biridir. Makan
malumatlarinin tahlili girklenma manbalarinin daqiq identifikasiyasina, risk zonalarinin
muayyanlasdiriimasina ve resurslarin semarali idars olunmasina sarait yaradir.
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The GIS-based analysis of wastewater spatial distribution in Azerbaijan is one of the
important directions for the sustainable management of water resources. This study examines
the spatial characteristics of waste, particularly sewage, across different regions of Azerbaijan.
The main objective of the research is to determine the spatial distribution of waste and to
assess the potential applications of the circular economy model in this field.
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Isgaldan azad edilmis srazilerds su infrastrukturunun barpasi Azerbaycan Ugin
strateji shamiyyat dasiyan prioritet istiqamatlerdan biridir. Uzun middat davam edan isgal
naticasinds bu bolgslerde mdvcud olmus su tesarrufati sistemlari ciddi sekilde dagidilimis,
hidrotexniki qurdularin boyldk hissasi yararsiz veziyyste dusmus, bazi hallarda ise
tamamile mahv edilmisdir. Bu sababdan, hemin sarazilarde dayaniqgli yasayisin tamin
olunmasi ve iqtisadi faaliyystin barpasi Ug¢un muasir yanasmalar asasinda kompleks
tadbirlarin hayata kegirilmasi zaruridir. [1]

Bundan alave, su infrastrukturunun bearpasinda regemsal texnologiyalarin, o
cumladen cografi informasiya sistemlarinin (CIS) ve uzagdan monitoring vasitslarinin
istifadesi su resurslarinin idara olunmasini daha effektiv edir. Bu yanasmalar su
ehtiyatlarinin daqiq ugotunu aparmaga, su itkilerini azaltmaga ve gerarvermsa prosesini
optimallagdirmaga imkan yaradir. Eyni zamanda, barpa prosesinda ekoloji amiller de
nazera alinir. Su resurslarinin dayanigli istifadasi, tabii ekosistemlarin gorunmasi ve
torpaglarin munbitliyinin barpasi asas hadaflerdan biridir. Bu istigamatde hayata kegirilon
todbirlar regionda ekoloji tarazligin barpasina ve uzunmuddatli dayaniqgli inkisafin tamin
olunmasina xidmat edir. Su infrastrukturunun modernlagdiriimasi ve barpasi yalniz texniki
bir proses deyil, ham da sosial-igtisadi inkisafin va ekoloji sabitliyin tamin edilmasinds asas
rol oynayan kompleks yanasmadir. [2]

Regionda yerlesan asas su anbarlari arasinda “Suqovusan” su anbarinin barpasi
xususi shamiyyat kasb edir. Barpa igleri tamamlandigdan sonra bu anbar Tertar ve atraf
arazilerin su teminatinda ugurla istifade olunmaga baslanmisdir. Eyni zamanda,
“Xagingay” su anbari da barpa edilorak asasen suvarma maqgsadleri Ugun istismara
verilmisdir. Bundan olave, “Kondalangay” su anbarlari sistemi Uzre berpa ve
modernlasdirma igleri marhalali sakilde davam etdirilir va artig muayyan hissalar istifadaya
verilmigdir. [3]

Su anbarlari ile yanasi, regionda suyun dasinmasini temin edan kanallar ve
magistral xatlarin yenidan qurulmasi da diggat markazindadir. Bu baximdan, Tertarcay Sol
Sahil kanalinda aparilan yenidenqurma iglari naticesinde asas hissalerda su axininin
barpasina nail olunmusdur. Paralel olaraq, Fuzuli, Addam ve Cabrayill rayonlari
istigamatinds suvarma sabakalarinin yenilenmasi ve genislondiriimasi Uzra islor davam
etdirilir ki, bu da kend taserrufatinin inkisafina muhum tohfe verir. [5]

Bdolgede hamgcinin yeni su anbarlarinin tikintisi istigamatinda layihaler hayata
kegcirilir. Lagin rayonunda nazards tutulan “Hakaricay” su anbari ve Qubadli rayonunda
planlagdirilan “Bargugsadcgay” su anbari Uzrs layihalandirma ve hazirliq islari davam etdirilir
vo bazi hisselards artiq tikinti marhalasina kecid edilmisdir. Eyni zamanda, “Zabuxgay” su
anbari layihasi ve onunla alagsali magistral kemarlerin layihalendiriimasi da regionun su
teminatinin yaxsilasdiriimasi baximindan strateji shamiyyeat dasiyir. [4]
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Water infrastructure is not limited solely to the provision of potable water; it also
plays a crucial role in agriculture, industry, and the maintenance of ecological balance.
During the period of occupation, the destruction of irrigation canals, damage to reservoirs,
and the cessation of pumping stations significantly hindered the efficient management of
water resources. As a result, large areas of land remained unused, salinization processes
intensified, and overall environmental degradation occurred.

Currently, ongoing reconstruction efforts are being implemented through the
application of modern technologies. Within this framework, the construction of new water
supply systems, the rehabilitation and automation of existing networks, and the adoption of
technologies that minimize water losses are among the main priorities. In particular, the
widespread use of drip irrigation and other water-saving technologies contributes
significantly to improving agricultural efficiency.

Keywords: Water infrastructure, reconstruction, modernization, liberated territories,
Azerbaijan, irrigation systems, water management, sustainable development
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X9ZOR DONIZININ S8ViYYasi NiYa vo NoYD GORS AZALIR?
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Xazar danizi gapall su hévzesidir ki, Dinya Okeanina alagasi yoxdur ve buna goére
da onu planetin an iri golu adlandirirlar. Sahasi 370 km-dan ¢oxdur. Xazer denizi dunya
okeani seaviyyasinden 28,3 metr asagidadir. Xezarde an darin ¢dkaklik Azarbaycanin
Xazar sektorunda Lankesran sahasinds 1025 metr darinliyinds yerlosmisdir. Digar ¢okaklik
ise Darband yaxinliginda 788 metr darinlikde yerloesmisdir. Xazards duzlulug 12-13%
(promil) cenub hissesinde olur. Dunya nara baliglarinin ehtiyatinin 80%-dan ¢oxu
Xoazardadir. Xazerin orta darinliyi ise taxminan 207metr-dir [1]. Xazar denizi strafinda
yerlagen 5 dlkedan- Azarbaycan garbds, Qazaxistan simal-serg ve sarqde, Turkmanistan
conub-serqde, Rusiya-simalda, iran-cenubda yerlesir. Xozer denizine 130-a yaxin cay
axir. Bunlar Volga, Ural, Terek, Sulak, Samur, Kir, Sefidrud, Gézgenrud. Azarbaycandan
birbasa Xezars tdkulan an bdylk c¢ay Kurdir. Sarq sahilinden (Qazaxistan) Xazara cay
tokulmar. Qazaxistan ekspertlerinin hesablamalarina géra Xezara tokulen gaylarin 86-87
%-i Volga cayinin (210-215 kub\km), Kur ¢ayi-6,0%, Ural ¢ayl-5% payina dusur. Yani
Xoazare asasen simal ve goarb sahillerindan daha ¢ox ¢aylarin suyu tokalir. Volga cayi har
il orta hesabla Xeazar denizine 254 km?3 su gatirir. Bele halda Volga cayindan Xezers
axidilan suyun hacmi niya kaskin azalib? ©sas sabalerdan biri va baslicasi ona tdkulan
gaylar ve an asasl Volga cay teskil edir.Volgaya ise mindan ¢ox ¢ay axir. Butiin bunlar
bareda ilk defs olaraq 2025-ci ilin 2025-ci ilin 25 sentyabr tarixinde Azarbaycan
Respublikasinin Prezidenti ilham 8liyev Nyu-Yorkda BMT-nin Bag Assambleyasinin 80-ci
sessiyasinda ¢ixisi zamani bele demisdir “ 2022-ci ilde Xazeryani Dovlstlerin Dovlat
bascilarinin zirve cevirisinde Xazer danizinde atraf muhitin pozulmasi masalesini
galdirdim. Bu gun vaziyyat daha acinacaqglidir. Bu yalniz Xazearyani 6lkalarin deyil, ham da
global ekoloji gindamin terkib hissasina gevrila biler. Coxillik mugsahidalarden malumdur ki,
har bir su obyektinin, xtUsusile de gapali géllerin (Xazer goldir) su balansi var. Bir géle na
gadar su galirse,0 gadar da ¢ixmalidir ki, onun saviyyssi sabit qalsin. ©gar galir ve ¢ixar
arasindaki farq coxalirsa golin seviyyasi asagdl disecak. Xazer gapali goéldir,caylarin
gatirdiyi su buxarlanma ile ¢ixir. Lakin son 30 ilde ¢aylarin suyunda kaskin azlam bas verir,
buxarlanma ise oldugu kimi galir ve yaxud daha c¢ox olur. Bu da Xazearin saviyyasinin
azalmasina sabab olur. Xezerin seviyyasinin enma suratinin azaldigini geyd edan
proffessor ©mir Oliyev bildirir ki, son 200 ilde antropogen amillerin tesiri de artib.
Antropogen faktorlara asasan Volqa ¢ayinin suyundan haddan ziyads istifads ile baghdir.
Son 20-30 ilde planetde bas veran istilesma danizin suyunun,temperaturunu artirir ki, bu
da Xezerde buxarlanmani qaldirir. iglim dayisikliyi yalniz temperaturun artmasi demak
deyil. Kulaklarin istigamatinin dayismasinde muhum amilllardan biridir. 2005-2020 ci iller
arzinds Xezer 2,1metrs,2023-2025 ci iller arzinds ise 0,4-0,5 metro gader geri ¢akilib.
Cografiya (izro folsefe doktoru Zaur imrani deyir ki, suyun seviyyssinin azalmasi iglim
dayismasi ile, temperaturun artmasi ile bagl olaraq buxarlanmanin haddindan artiq tez
getmasi ve kulaklerin buxarlanmasi havalarinin sovrulmasi ile hamginin an asasi
antropogen amillarle baglidir. Xezar danizinin azalmasi an ¢ox Qazaxistan sahilindadir.
Azarbaycanda ise simal hissesinde ¢akilir. Azalma tendensiyasi indiki tempda getse
PirAllahi adasi yarimadaya cevrile biler. Professor cografiya elmlari doktoru Amil Sliyev
deyir ki 1996—ci ildan indiki zaman, yani 2025—ci ile gadar Xazar danizinin saviyyssi 2,1
metra asagi dusmusdur.

04 fevral 2026-ci il tarixde Xazar denizinin geri gokilmasi Astara srazisinda 50 metr
arxaya ¢akilmasi va hatta hindurlliyl bir nege metrse ¢atan agaclar miusahida olunur.
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WHAT ARE THE CAUSES AND MECHANISMS
BEHIND THE DECLINING WATER LEVEL OF THE CASPIAN SEA?
Vilayat Farhad oglu Hasanov
vilayathasanov59@gmail.com
Azerbaijan Technological University
Based on the presented material, the study describes the geographical location of
the Caspian Sea, provides information about the coastal countries, and examines the
rivers flowing into the sea. It also considers the speech of the President of Azerbaijan at
the United Nations, the reduction of the Caspian Sea’s water balance, and the main
reasons for the decline in its level. The role of Russia in the emergence of this problem,
the overall condition of the Volga River, and anthropogenic factors affecting the decrease
in the sea level are also discussed. Furthermore, the study highlights joint efforts to
address the problem and emphasizes the importance of strengthening international
cooperation for the protection of the Caspian Sea.
Keywords: ecological problems of the Caspian Sea, analysis of ongoing processes,
causes of the problem, solutions to the ecological crisis, development of cooperation

strategies.
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Uzun illerdir Respublikamiza gatirilen muxtalif ari cinsleri va malazlari, hamginin
aricilar terefinden taserrifat daxilinde seleksiya-damazliq segma isleri aparilmadigindan,
nainki qarisiq cins ve malezler arilar Ugln ugus areali 3 kilometrden az olmasi, hatta bir
toserrifat daxilinde muxtslif malazler saxlanaraq yetisdirildiyinden Azarbaycanin yerli ar
genofonduna daxil olmus Boz Dag Qafgaz ari cinsinin populyasiyalari itmak tshllkasi ile
uzlagmis, cirlasma ve malezlesma sababinden mahsuldarliq har pstak hesabina 3-5 kg-a
gadar dusmus, xasteliya davamsiz ve agressiv ari kitlasi arigilar terafindan saxlaniimag-
dadir. Qeyd olunanlari nazers alaraq, Boz Dag Qafqaz arisinin cins tarkibinin
yaxsilasdiriimasi aktual hesab olunur. Bu iglarin yerina yetirilmasi uglun arigi terafindan ana
xotti bilinmakle mayalanmanin kontrollu aparilmasi, yani erkak ferdin de hansi cinsdan
olmasini bilmak vacibdir. Bu ise adalarda ve ya ideal izole bolgelarinde ve yaxud suni
mayalandirma isi Uzra yerina yetirilmasi mumkundur. Adalarda halalik gigaek tozu va nektar
veran bitki ortlyUnun arilarin ehtiyacina uydun deraceds olmamasi va eleca do mess
arazilerinda da izola bdlge kimi 3-7 km masafeda digar cinsdan olan ari ailsli tasarrifatginin,
agac koguslarinda yad cinsdan olan ari ailalarinin olmamasi mimkun olmadigindan yegana
¢cixig yolu kimi suni mayalandirma iglari ortaya qoyulur. Qeyd olunanlari nazars alsaq, belo
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mulahize sdylomek mumkin olardl ki, yerli landsaft faktorlarina ve etraf muhit seraitine
uygun damazliq iginin apariimasi aktual masasladir.

Tadgiqat isinde yerli landsafta ve atraf muhit seraitine uygun Boz Dag Qafqaz
arisinin genofondunun barpasi masalalerinin arasdiriimisdir. Tedqigat isi yerli cins arilarda
aparilir. Burada muavafiq areal Gzra arigiliq tesarrifatlarinda nezards tutulan cins Gzra moni-
toringlarin apariimasi, saf cinse maxsus morfoloji uygunlugu maksimum yaxin olan ailslerda
mahsuldarlig g0stericeleri dyranilmasi, se¢ma iglarinin apariimasi vacibdir. Seg¢ma
metodundan istifade etmoakle damazliq xususiyyatlerine gore Ustun olan fardlar arasinda
suini mayalandirma aparilmasi magsadauygun hesab edilir. Burada talablare uygun halda
ailelerin bal mahsuldarliginin, ana arilarin yumurta goyma qabiliyyatinin Oyranilmasi,
hamcinin erkak, is¢i, ana arilarin ¢akisi ve baden 0Olglsu arasindaki muqayisaleri aparmaq,
agressivlik deracesini dyrenmakdir [1-3].

Aparilacaq arasdirma yerli iglim saraitine uydun ari genofondunun qorunmasi,
barpasi istigamatinde seleksiya-damazliq islerinin apariimasi istigamatinde elmi-tacribi
ahamiyyste malikdir. ©gar populyasiyada cltlegsen ana ari va erkek arilar bir-biri ile
gohumdursa, tetbiq olunan sistem qohumlugdur. Damazlig-seleksiya isinin ylksak
soviyyade apariimasi arigihdin inkisafinda mihum rol oynayir. Buna nail olmaqg ugun yerli
ekotipin yaradilmasi, damazliq isinin apariilmasi magsadi ile Zagatala rayonunun arazisinda
izole bolge yaradilmisdir.

Qeyd olunan izols boélgs Kand Tasarrifati, Ekologiya ve Tabii Sarvatler nazirliklerinin
raylarine asasen, rayonun Mesles kandinin yuxari hissasinda, Car mesabayliyinin 1 sayli
dolayl uzre 9-cu kvartal daglig-mese arazisinde damazliq teserrifati UGglin texminan 6
kilometr radiusda 28 min 26 hektar sahads tacrid bdlge muayyen edilarek ayrilib. Hazirda
aricilig damazliq tesarrufatinda 130 adad “Boz Qafqaz” ari cinsi ailasinde seleksiya islari
davam etdirilir. Bu bolgada tarixan movcud olan ve dinyada an mahsuldar ari cinslarindan
sayllan Boz Dag Qafgaz cinsi Uzarinds vyerli geraite uydun seleksiya-damazliq igleri
aparilmaqdadir.

NOTICOLOR
Aparilan arasdirmalar va tadqigatlardan asagidaki naticaler hasil olmusdur: vyerli
landsaft faktorlarina ve etraf muhit saraitine uygun damazliq isinin aparilmasi ile bal arisi
genofondunun barpasi vacib massladir; ari ailslerinda cutlegsmadea alinan gohumluq alaqgali
olanlar xastaliklera gargi daha davamsiz, mahsuldarliq deracasi asagi olmagla daha ¢ox
agressivlik xususiyyatini 6zlarinda biruzs vermisdirlar; kontrollu citlesmadan alinan ailslards
damazliq xUsusiyyetleri daha yutksek olmusdur; tedqigatlarin basarili olmasi ile yerli muhit
soraitine uygun Boz Dag Qafgaz bal arisi cinsinin barpasi, yeni populyasiyasinin, hamginin
Azarbaycan Respublikasinin yeni bal arisi cinsinin, xatlarinin yaradilmasi mumkuanddar.
TOKLIFLOR
1. Straf muhit seraitine uygun Boz Dag Qafqaz ari cinsinin seleksiya-damazliq programlari
asasinda yetisdiriimasi moévcud ari genofondunun yaxsilasdiriimasina sabab olmaglayerli
ari cinslarindan istifada etmakla yerli muhite davaml, mahsuldar, xastsliklore davamli yeni
ari cinsleri. Populyasiya va xatlari yaratmag.
2. Muxtslif zonalar tGzra yerli ari ekotiplerinin yaradilmasi.
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PROBLEMS OF RESTORATION OF THE HONEY BEE GENEPOND IN AZERBAIJAN
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Since various bee breeds and hybrids brought to our Republic for many years, as well as
the lack of selection and breeding work by beekeepers within the farm, not only because the
flight range of mixed breeds and hybrids is less than 3 kilometers for bees, but also because
various hybrids are kept and bred within one farm, the populations of the Boz Dag Caucasian
bee breed, which entered the local bee gene pool of Azerbaijan, are facing the threat of
extinction, due to inbreeding and hybridization, the productivity has decreased to 3-5 kg per
hive, and the mass of bees that are resistant to disease and aggressive are being maintained
by beekeepers. Taking into account the above, it is considered extremely urgent and important
not only to improve the breed composition of the Boz Dag Caucasian bee, but also to create
more productive, disease-resistant, calm bee breeds, hybrids and populations that are suitable
for new local conditions. In order to carry out these works, it is important for the beekeeper to
know the mother line and to control the fertilization, that is, to know what sex the male individual
is. This can be done on islands or in ideal isolated areas, or through artificial insemination.

Keywords: local bee gene pool, Boz Dag Caucasian bee, queen bee, artificial
insemination in beekeeping, genetic analysis in beekeeping.

C=p===9

UzVvi GUBROLARIN MUASIR HAZIRLANMA TEXNOLOGIYASININ iSLONMSSI
Samir Hasan oglu Mahmudov
s.mahmudov@atu.edu.az

Ulvi Ayaz oglu Mammadov
Azarbaycan Texnologiya Universiteti
Heyvandarliq ve Baliqgiliq Elmi Tadgiqat institutu

Fermer taserrufatlarinda mehsuldarligin va Umuman istehsalat semaraliliyinin ar-
tinlmasi tgln goérilacek mihim tadbirlerden biri onlarin tabeliyinde olan akilen torpaglarin
munbitliyinin artinlmasindan ibaratdir. Bu magsadle Uzvi ve mineral gubrelerden genis
miqyasda istifada tacribasi malumdur. Son zamanlar kimyavi maddalerin torpaqda tahlukali
hddudlara ¢atan tesirler yarada bilsjayi ehtimallari nazara alinaraq Uzvi gubralerden daha
genis istifada edilmasina Ustunluk verilir. Bununla yanasi balanslasmis tGzvi-mineral garisigla-
rin maye peyin da daxil olmagla gidali mahlullarin hazirlanmasi va istifadasi muteraqqi tex-
nologiyalar kimi tejrubada 6zunu dogrultmusdur. Torpagin intensiv isledilmasi naticesinda har
il torpag 0,5..1,0 % humus itirmis olur. Bununla bele akingilik mahsullari taraefindan
manimsanilan qgidali maddalerinin muayyan hissasi bitkinin esas meahsuluna aid olmayan
hissesinde galir vo yemlar vasitasi iloe peyina kegmis olur. Bu adi ¢akilan tullantilarda
kaliumun 50...60%-i, fosforun 40%-i toplanmig olur.

Terkibina gdra gubralerin Uzvi, mineral, Uzvi-mineral, bakterial va hormonal novleri
vardir. Uzvi glbreler dedikde eosasen tebii menseli, canli ve ya bitki, heyvan ve
mikroorganizm qaliglarindan alinan gubreler nazards tutulur. Onlar torpaqda mikrobioloji
prosesleri faallasdirir, gida maddaslerinin ¢evrilmasini va bitkiler terafinden manimsanilmasini
asanlasdirir. ©nanavi olaraq, Uzvi gubralarin terkibina asasan bitki qaliglari, peyin, kompost,

226



https://doi.org/10.5281/zenodo.14577652
mailto:s.mahmudov@atu.edu.az
mailto:s.mahmudov@atu.edu.az

Umummilli Lider Heydar dliyevin anadan olmasinin 103 illiyine hasr olunmus
“Besinci sanaye inqilabina dogru — universitetlarin rolu, ¢aginiglar ve imkanlar” mévzusunda
Beynalxalg Elmi-Praktik Konfrans

torf, gubra qarisiglari, yasil gtbra (bitki mansali), simukli toz, qus peyini, biohumus, ¢lrintd
vo diger bioloji materiallar daxildir [1]. Butin bu maddaslar terkibinde azot, fosfor, kalium,
kalsium, magnezium, kikurd ve mikroelementlar (demir, sink, bor, mis va s.) daslyir. Olave
olaraq, Uzvi gubraler torpaga karbon manbayi kimi tesir edir, orqanik madda ehtiyatini artirir
ve torpadin strukturunu yaxsilasdirir. Uzvi glibrelerin tesnifati onlarin mensayi ve tarkibi
asasinda aparilir. ©n genis yayilmig Uzvi gubra novlari asagidakilardir [2]:

Peyin: ©nanavi Uzvi gubraler igerisinde an zangini sayilir. Mal-gara, qoyun, at va digar
heyvanlarin peyini azot, fosfor, kalium va mikroelementlarle zoengindir. Curimus va yaxsi
parcalanmis peyin torpagin mahsuldarhigini shamiyyatli derecadae artirir.

Kompost: Muaxtelif bitki qaliglari, yemak tullantilar, ot, yarpaq, saman ve heyvan gubrasi
gat-qat yigilib tebii ¢urima ve mikroorganizmlarin fealiyyati naticesinde alinir. Kompost
mineral maddalerle yanasi, torpaqda bioloji aktivliyi da yuksaldir.

Torf: Batagliq ve ya torf sahalerinden alinan, ¢lrimus bitki galiglarindan ibarat Gzvi glbradir.
Torf torpagin nam saxlamasini, havalanmasini ve istilik tutumunu yaxsilasdirir.

Qus peyini: Qarigiq qusculuq teserrufatlarindan alinan bu gubre azot va fosforla gox
zongindir. Onun torpada birbasa verilmasi maslehat gortlmuar, c¢lnki terkibinde c¢oxlu
ammonyak ola biler, bu ise koklera zarar vera bilar. Adaten su ile seyraldilib verilir.
Biohumus (vermikompost): Qurdlarin, xisusan de Kaliforniya qirmizi qurdlarinin faaliyyati
ilo hazirlanan gubradir. ©n ylksak tesire malik, mikrobioloji terkibi zengin olan Gzvi gubra
novudur.

Yasil gubra: Siderat bitkilori (yani noxud, yonca, fig, lupin va s.) boyudualub torpaga sumlanir.
Bu, torpagda azotun tabii yollarla artiriimasini temin edir ve eroziyanin qarsisini alir.

Uzvi giibralarin torpaga ve bitkilera tasiri. Uzvi glbroler torpagda bioloji aktivliyi
guclandirir, faydali mikroorganizmlerin ve torpaq faunasinin artmasina serait yaradir.
Torpagin su saxlama gabiliyyati, havalanmasi, istilik rejimi, gida maddalarinin sarbastliyi artir.

Miixtalif tizvi giibra névlarinin miigayisali tarkibi

?1[.:.)5[]9 Azot (N), % FOSf;; (P, Kaliuor/z] (), Xususi faydasi
Mal peyini 0,4-0,6 0,2-0,4 0,5-0,6 Yavas, davaml tasir
Qus peyini 1,6-2,0 1,5-1,8 0,8-1,0 Suratli, glclu tesir
Kompost 0,5-1,0 0,3-0,5 0,7-1,0 Humusun artmasi
Biohumus 2,0-2,5 1,5-2,0 1,0-1,5 ©n zangin mikrobiologiya
Torf 0,3-0,5 0,1-0,2 0,1-0,2 Su va istilik balansi
Yasil gubra 0,5-0,7 0,1-0,2 0,3-0,4 Azotun artiriimasi

Uzvi guibre torpaga diisende mikroorganizmler vasitesile parcalanir ve humus smale
gatirir. Humus torpaqda strukturun, rangin va mahsuldarligin asasini teskil edir. Humuslu
torpaq daha yuingll, mehsuldar ve ekoloji baximdan tehliikesiz olur. Uzvi glbraler bitkilarin
kok sistemini guclendirir, quraqgliq, xastalik va ziyanvericilera gargi davamlihgi artirir.

ODOBIYYAT
1. ©lakbarov F.$. Torpagin manbitliyinin yaxsilasmasinda tatbiq olunan intensiv ve Uzvi-
bioloji akingilik sistemlarinin bazi agroekoloji aspektlari/ Agrar EIm Markazi, Umummilli lider
Heyder Sliyevin 91-ci ildonimuna ve Milli Qurtulug ginina hasr olunmus “Ganc alimlarin

227



Umummilli Lider Heydar dliyevin anadan olmasinin 103 illiyine hasr olunmus
“Besinci sanaye inqilabina dogru — universitetlarin rolu, ¢aginiglar ve imkanlar” mévzusunda
Beynalxalg Elmi-Praktik Konfrans

kand tasarrufatinda rolu: problemlar va imkanlar’” mévzusunda Beynalxalq EImi Konfransin
materiallari, 17-18 iyun, 2014-cu il, s. 140145.
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DEVELOPMENT OF MODERN ORGANIC FERTILIZER PRODUCTION TECHNOLOGY
Samir Hasan oglu Mahmudov?
s.mahmudov@atu.edu.az
Ulvi Araz oglu Mammadov?
Azerbaijan Technologyical University?
Scientific Research Institute of Animal Husbandry and Fisheries
The topic is of integrative nature for both ecological engineering and food engineering
specialties. On the one hand, it covers the issues of environmental protection, waste disposal and
recycling, and on the other hand, it creates an important basis for the restoration of soil fertility
and the cultivation of quality agricultural products. In this regard, the justification and relevance of
the development of modern production technology for organic fertilizers was chosen as a
research direction that is both theoretically and practically justified, meets modern requirements,
and is directly related to future professional activity.
Keywords: organic fertilizer, ecologically clean product, green agriculture, soil fertility, soil

microorganisms.

SUNi MAYALANMADAN iSTIFAD® ETMAKL® 9TRAF MUHIT SORAITIN® UYGUN
YENI BAL ARISI HIBRIDLORININ YARADILMASI

Samir Hasan oglu Mahmudov?
s.mahmudov@atu.edu.az

Musa Serif oglu Memmadov?

musamammadov1957@gmail.com
Elcan Araz oglu Beydiyev?
Azarbaycan Texnologiya Universiteti'
Heyvandarliq ve Baliqgiliq EImi Tadgiqat institutu?

Qeyri-alverisli muhit seraitinda arigiligda innovativ texnologiyadan istifade etmakle
muxtalif ari cins ve hibridlerinden istifade etmakle ana ve ata valideynlar bilinmakle yeni
mahsuldar hibridler, populyasiya, xett ve cins alinmagla arigihgq taserrifatlarinin yerli
soraite uygun, mehsuldar, xastsalik va zarervericilara qarsi dirancli, aile daxilini temiz
saxlayan, payizin son doévri va qislamada yumurtagoymani tebii formada dayandiran ve
diger damazliq xususiyyetleri ylksek olan yeni bal hibridlerinin yaradilmasi aktual
masaladir. Arigilig mahsullari muxtalif maqgsadlerls istifads edilir [1-3].

Kraliga arinin ilk cutlesma ugusu yetkinlik yasina catdigdan sonra, ana ari hava
soraitinden asili olaraq ilk cutlesma ucusunu edir. Erkek arilar ana ari hicresindan
¢ixdigdan sonra bir hafta arzinds yetkinlasirlar. Ana ari 6z pateyinde baci erkak arilarla
cutlegsmayir. Cutlesma ugusu gunasgli bir ginda saat 11:00 ile 15:00 arasinda va 24°C
temperaturda bas verir. ©ger erkak arilar gucludursa, cutlegsma Ugln 7 erkak ari kifayatdir,
zoif arllar isa 12 erkak ari ila cltlesacek. Cltlagsma patayin 500 m? erazisinda va 5-40 m
hundurlikda bas verir; har erkak ari 2-5 saniya ¢akir. Butlin cutlesma prosesi umumiyyatla
20-30 dagigsa, maksimum isa 1 saat davam edir. Lakin, agar erkak arilar kifayat deyilse vo
ya Umumiyyatle yoxdursa, erkak ari 6z yuvasina qayidir. Yaxud da erkak arilari tapmaq

Ugun an yaxin yuvalara getmaya macbur olur. Ana ar1 patayi esasen kontrol ugusu daxil
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olmamagqla, yalniz bir defs, bazan iss takrar olaraq cifttesma ugusu edir. Yeni ana ari ilk
ucusunu ana ari hiucraesinden c¢ixdigdan 3 gun sonra patayin xaricina edir. Bu, onun
atrafini ve patayin yerini tanimasi va ora girmasi uglundir .Ana ari hdcrasindan
¢ixdigdan 5-ci gun cutlesmak ugun ikinci ugusunu edir. ©gar har sey normaldirsa, onun
dclncu ugusu ari surtsu ile olacag. ©gar ana ari kifayat gadar erkek ari ila cutlegs
bilmasae, ertasi gin uglncu dafs gixacaq. Bu ¢ixma kifayst gader sperma toplamagq tgln
basqga bir cutlegsma ugusuna getmaok Ug¢lndlr. ©ger bu bas verarsa, onun son, dérdincl
¢ixmasi ari surusu ile olacag. Clutlesma atraf mihit temperaturu haddan artiqq oldugda ve
ya yagish havada bas verirmi ? Xeyr. CUnki haseratlar - arilar - yagisda duzgun uga
bilmirler. ©gar ana ari kifayst qadar erkek ari ile clUtlesmayibse, ertasi gun basga bir
cutlesma ugusuna ¢ixacaq. Naticade, kifayat gadar erkak ari ile cutlasdikden sonra pataye
gayidir. Bu magsadle 2020-2025-ci iller arzinde Heyvandarliq Elmi-Tadgiqat institutunda
aparilmisdir. Eyni ana aridan eyni vaxtda 24 ana ari yetisdiriimisdir. Bu ana arilardan 12-
si tabii, galan 12 ana ari ise suni mayalandiriima Usulu ile yetisdirilmisdir.

Ana arilar ana ari hicralerindan gixdigdan sonra cinsi yetkinliys ¢atdigdan sonra 9-cu
guinda laboratoriya seraitinde mayalandirildilar. Har ana ariya 8 mm?® sperma verildi.
Mayalanmig ana arilarin va onlarin ailalerinin inkisaf seviyyasi mutemadi olarag monitoring
edilmis ve ylksak naticalar alde edilmigdir.

NOTICOLSR

Aparilan arasdirmalar asasen asagidaki naticaleri geyd etmak mimkuinddar:

1. Iglim seraiti arigiligda bal mshsuldarligina, ari saglamh@ina ve nektar manbalorine
birbasa tesir edan an kritik amillerdendir.

2. Haddindan artiq istilik, nizamsiz yagis va quraqliq kimi iglim dayisikliyinin tasiri arilarin
gidalanma doévrinli pozur, petek itkilerina, polen, nektar catismazhigina, ar
zoararvericilerinin va xastaliklarin artmasina sabab olur.

TOKLIFLOR

1. Iglim dayisikliyi ile mibarize tadbirlari istigamatinde davamli ari névlerinin becarilmasi.

2. Cicak ndvlerinin diversifikasiyasi, arilarin gidalanmasi Gg¢lin uygun bitki ¢esidinin temin
edilmasi onlarin sag galmasina kdmak edir. Yerli bitkilorin qorunmasi xususile vacibdir.

3. Davamli arigih@in halli yolunda ekoloji arigiliq tsullari, kimyavi istifadeni azaldan va tabii
asullar arilarin saglamligini gorumagq ugun effektiv vasitadir.

4. Ariciigda yerli va global emakdasliglarin qurulmasi, ¢lnki, arigiliq sektorunun iglim
dayisikliyi ile mubarizada yerli va beynalxalq amakdasliga ehtiyaci var. Bu emakdasliglar
problemlarin Gmumi halli yollarini inkisaf etdirmaya imkan verir.

ODOBIYYAT
1. Wemamnos M.T., Maxmygos C.I., CagbixoBa C.C. BnnsaHune npoueccoB hepmeHTaumm
Ha BUOaKTUBHLIN NPOMUIb U 0340POBUTENbHBIE CBOWCTBA NEPru, MegoBYyXvM U MeLOBOroO
ykcyca. BecTHuk Haykm, 2025/4, Tom 2, Homep Ne 4 (85), CtpaHuubl 1175 — 1196,
N3patenb Tonbattu
2. Wcmamnos M.T., Maxmymos C.I. B03MOXHOCTM UCNONb30BaHWSA Mefa Kak
anbTepHaTMBHOIO MCTOYHUKA caxapa B rnpoussoacTee BuHa. XKypHan Scentific Collection
InterConf, Homep 56, CTpaHuubl 244.
3. Wcmaumnos M.T., Maxmypos C.I'., Mamego M.LU. TexHonorMm wucCnonb3oBaHWS
HaTypanbHOro Meda 1 Apyrux NpoaykToB nN4enoBoacTBa B BUHogenun//MexayHapoaHbiv
Hay4HbIV XXypHan «BecTHuk Hayku» Ne 4 (85) Tom 1. Anpenb 2025 ., ¢. 592 — 612 (ISSN
2712-8849|CMW 3J1 Ne ®C 77 - 84401 cawnt: https://www.BeCTHUK-Haykn.pgp eLibrary.ru:
https://elibrary.ru/title_about.asp?id=67626
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CREATION OF NEW HONEY BEE HYBRIDS SUITABLE FOR ENVIRONMENTAL CONDITIONS
USING ARTIFICIAL INSEMILATION
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musamammadov1957@gmail.com
Eljan Araz oglu Beydiyev?
Azerbaijan Technologyical University
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The purpose of the study is to create bee hybrids suitable for local environmental
conditions and to justify the fertilization of queen bees in adverse climatic conditions
(continuous wind, rain, exceeding the monthly temperature and humidity norms).

For this purpose, the following tasks are envisaged: study of environmental conditions;
selection of families for breeding materials suitable for environmental conditions; organization
of artificial insemination works; monitoring of bee families and keeping appropriate records;
processing and analysis of the results.

The main advantage of artificial insemination is the organization of queen bee
insemination under adverse climatic conditions and other conditions, as well as the
implementation of engineering tasks such as the creation of breeding material through
controlled insemination.

Keywords: global climate change, environmental protection, honey bee biodiversity,

ecological engineering, pollination

QLOBAL iQLiM D8YiSIKLIYi $ORAITIND® MUXTSLIF MATERIALLI POTOKLORDS ARI
AILSLORININ INKISAF DINAMIKASININ OYRONILM3SI
Samir Hasan oglu Mahmudov!
s.mahmudov@atu.edu.az
Amin Sakir oglu Nagizada?
Azarbaycan Texnologiya Universitetit
Heyvandarliq ve Baliqciliq EImi Tadgiqat institutu?

Bal, cicek tozu, ari suidi, veremum, mum, ari zahari va sair arigiliq mahsullarinin
istehsal edildiyi bu saha ham da insanlarin saglamhgdi baximindan oldugca shamiyyatlidir.
Tarkibina ve mualicavi xUsusiyyatlarina gora bir-birindan ferglenan, bioloji-aktiv maddalarle
zongin arigcillg mahsullarina telsbat getdikce coxalmaqdadir. Arigiliq mahsullari batin
dinyani burumus koronavirus pandemiyasi ile mubarizanin aparildidi hazirki dovrde
immuniteti guclandiran avazsiz tebii vasitalorden hesab edilir. Adlari geyd olunan arigiliq
mahsullari istehsalinin artirnimasi ise muxtslif sabablarle barabar onlarin yasadiqglari
pateklerden, onlarin hazirlandiglari materiallardan ve elace da hamin pataklerin istifada
olunma imkanlarindan asilidir.

Aparilan elmi-tadgigat ve tacruba igi ile muayyanlagdirilmigdir ki, taxta, “Flow Have”
vo penopolistriol materialli pataklerda ari ailalerinin inkisafi fargli formada olmusdur. Taxta
materialli pateklerda ailanin inkisafi olduqca yuksek olmus, ariginin muxtalif texnoloji
amaliyyatlari yerina yetirmasinda heg bir ¢atinlik olmamisdir.

Flow Have petoekleri de muayyan gadar effektivdir. Penopolistriol psteklerds da
inkisaf taxta yesiklordaki gader yuksak olsa da bu patsaklerin xarici muhit saraitindan:
yagis-gunas sualari, deayan har hansi zerbadan patayin dagiimasi, aileya bu sababden
narahatligin verilmasi musahida olunmusdur.

Hor U¢ materialdan olan pateklerden alinmig bal nimunalarinin analizi apariimigdir.

Arinin ¢inadaninda emal edilmis nektarin bala c¢evrilmasi Ugun arilar onun

230


mailto:s.mahmudov@atu.edu.az
mailto:musamammadov1957@gmail.com
mailto:s.mahmudov@atu.edu.az

Umummilli Lider Heydar dliyevin anadan olmasinin 103 illiyine hasr olunmus
“Besinci sanaye inqilabina dogru — universitetlarin rolu, ¢aginiglar ve imkanlar” mévzusunda
Beynalxalg Elmi-Praktik Konfrans

torkibindaki 40-90%-a qadar olan suyun dérdda Ug¢ hissasini buxarlandirmalidiriar.

Bu gergin amaliyyati bal arilari — nektari bir qovugcuqdan digerine va oradan
basqgasina ve s. kdgurmakle yarimfabrikat bal yetisib normal gatiliga catanadak davam
etdiriler. Onlar ugus bacasi yaxinliginda durur ganadlarini fasilasiz titredirlor. Bu sakilda
patayin havasini dayisdirir va bununla buxarlanma prosesini suratlaendirirler vae standartlara
uygun tabii bal hasil olur [1, 2].

Hamc¢inin, bu prosesle yanasi nektarin tarkibinde olan suyun muayyan hissasi
arilarin bal madaciyinin divarindan ari organizmina sorulur. Nektar damcisi arinin
organizminda Uzvi tursular, bioloji fermentlar va zarersizlagdirici maddalarle zanginlagir. Bu
zaman bioloji fermentlerin tasiri ilo saxarozanin fruktoza ve qlikozaya parcalanmasi
prosesi bas verir. Toabii balin terkibinde glukozanin — CH2OH(CHOH)4COH ¢ox olmasi
onun tez xarlanmasina gatirir. Buna misal, cOke, qarabasaq ve gunabaxan bitkilarindan
hasil olan ballari géstarmak olar.

Balin taerkibinde ftuktozanin migdari ¢ox oldugda (maselan: aj akasiya balinda)
xarlanma prosesi lang gedir. Bal arilari bala tursuluq verirlar. Bu proses fermentlorin tesiri
naticasinda glikozanin bir hissasinin glikonat tursusuna g¢evrilmasi zamani bas verir. Ona
gore da, bal hemiga turs reaksiyaya malikdir.

Normada yerismis balin terkibinde 18-20% su qalir. Bundan sonra arilar govugcuqda
olan balin Gzarini nazik mum tabaqgasi ile ortlrlar. Nektarin bala ¢gevrilmasi bundan sonra
da davam edir. Son mahsul olan bal yetisir, atirli olur va onun aci tami ¢akilir.

Olda olunmus balin kimyavi terkibi — 20% (16-22%) sudan, 75% sakardan (meyvs,
UzUm va gamis ¢akari) va 5% diger maddalardan ibaratdir. Xisusi ¢akisi 1,41- 1.44-dir.

Simali Qafgaz Dovlst Humanitar va Texnologiya Akademiyasinin alimleri A.M.
Nagaev ve F.N. Saitova, payiz ve qis doévrunda poliuretan kopuk (PUF) ve taxta
pataklarda arigihdgin mugayisali tedqigi aparmisdir. Muallifler poliuretan kopuk pateklerinin
an optimal qgislama seraitini tamin etdiyi genastine galdiler. Bunu qisda arilar arasinda
O0lim nisbatinin asagl dusmasi ve saxlanilan balin istehlakinin azalmasi subut edir.
Bundan elave, nosematozun qarsisi alindi, bunun sdbutu, orta bagirsaqda yuvanin
pislesmasi va nosematozun olmamasidir [3].

Poliuretan kopuk peteklerinin istifadesi zamani asagidaki Ustunlikler va
catismazhglar askar edilmisdir. Bu patekler Ugun istifade olunan material odunla
mugayisada nisbatan yunguldir, bu heam Ustlnlik, hem de manfi cehatdir. Bu xususiyyat
patak komponentlarinin asan idare edilmasine va harakstine imkan verir; lakin kulakli
soraitde strukturun asmasi riski var. Diger bir Ustlinlik ondan ibaratdir ki, sicanlar ve
sicovullar poliuretan kdpuyU ceynamir ve materialin 6zu gurimaye hassas deyildir [4].

Natica

Tadgiqat isina dair asagidaki natice alinmisdir:
1. Taxta va penopolistriol materialli pataklarde Flow Have yesiyina ari ailalarinin inkigafi
daha yaxslI getmokle bearabar oturaq ve dasinan arigiligda bu pateklerdan istifade
ganaatboxsdir.

ODOBIYYAT
1. Tabii balin standarti. (http://azstand.gov.az/upload/files/Tabii%20bal.pdf)
2. Azerbaycan Respublikasinda arigiligla bagll bazi normativ hidquqgi aktlarin tasdiq
edilmasi haqgqginda Azarbaycan Respublikasinin Nazirlor Kabinetinin garari. (https://e-
ganun.az/framework/18533)
3. Haraes A.M.,CantoBa®.H.Pe3ynbtatbl 3MMOBKM M4Yen B MNEHOMNONNypeTaHOBbIX
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STUDY OF THE DYNAMICS OF BEE FAMILIES DEVELOPMENT IN HONEYCOMBS WITH
DIFFERENT MATERIALS UNDER GLOBAL CLIMATE CHANGE
Samir Hasan oglu Mahmudov
s.mahmudov@atu.edu.az
Amin Shakir oglu Naghizade
Azerbaijan Technologyical University
Scientific Research Institute of Animal Husbandry and Fisheries

The beehive is a technical tool created in accordance with the lifestyle of bees in the
wild in the direction of the creation and development of cultural beekeeping. Currently,
hives made of various materials are used. In hives made of wood and other materials,
there are opinions that the productivity indicators of families differ significantly from one
another due to different reasons, using frames of different sizes. Therefore, for the
purpose of research, it was considered important to conduct research on bee families of
the same sex and of the same strength under the same environmental conditions. The
conducted scientific research and experimental work determined that the development of
bee colonies in wooden, Flow Have" and polystyrene foam hives took different forms. The
development of the colony in wooden hives was quite high, and the beekeeper did not
have any difficulties in performing various technological operations. Flow Have hives are
also somewhat effective. Although the development in polystyrene foam hives is as high
as in wooden boxes, it has been observed that the hive collapses due to external
environmental conditions - rain, sunlight, any impact, causing discomfort to the family.
Keywords: beehives, bee products, honey yield, relative humidity, temperature, bee

colony development.

PESTIiSiD, HERBISIDLOR VO ARICILIQ
Samir Hasan oglu Mahmudov
s.mahmudov@atu.edu.az
Samaya Adil qizi1 Valizada
Azarbaycan Texnologiya Universiteti
Heyvandarliq va Baliq¢iliq Elmi Tadgiqat Institutu

Kand taserrlufati zerarvericilari ile, hagerat, gemiriciler, gobalak, alaq otlari ils asas
mubarize istigamatlarindan biri pestisidlar adlanan kimyavi maddslerdan istifade etmakdir.
Pestisidler asagidaki asas siniflara bolundr: akarisidlar — genalarle muibarizeds istifade
edilan maddsler; antifidingler — ctculari mahv edan maddsler; herbisidler — alaq bitkilarina
gars! mubarizads istifada edilon preparatlar; zoosidlar — zarerli onurgali heyvanlari mahv
edan zsharlar; bakterisidler, virusosidler, fungisidler — bitkilerde viruslu va gdbalak
xastalikleri ile mubarize aparmaq Ucgun istifade edilon maddalar; nematosidlar — bitkilerde
nematod xastaliyinin toradicisi olan girde qurdlari mahv edan preparatlar: molyuskosidlar —
zorarli ilbizleri mahv edan maddsler [1]. Straf muhits digsan pestisid bioakkumulyasiya
prosesina qosulur, bu zaman pestisid gida zanciri ile harakat etdikce onun konsentrasiyasi
dafelerle (ylz min dafsye qedar) arta biler. Pestisidlarden istifadenin problemlarini
umumilagdirsak, bele naticaya galmak olar ki, asas tehliks ekosferin hayat tamin edilmasi
xassalorinin pozulmasi va insanlarin saglamhginin pislegsmaesidir. Galacok perspektiv
planda istifads olunan kimyavi maddaler gadagan olunmali ve bioloji mubariza Usullari ile
avez edilmalidir [2].
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Pestisidlar ve herbisidlar kand tesarrufatinda bitki qoruyucu kimyevi maddalerin
(xususils yaz aylarinda) genis tetbiqi arilarin kitlavi talefatina sebab ola biler. Bu maddaler
birbasa arilara zarar verir va onlarin oriyentasiya qabiliyyatini azaldir.

Arilar bal, polen, propolis, ari sudu kimi qida dayeari yukssk mahsullar istehsal
etmasi ile barabaer, bitkilerin tozlanmasina sabab olduglari Ggln, ekosistema boylk téfha
verirlar. Ayrica kend tesarrufati istehsalinda mahsuldarligin artmasinda da boyuk rol
oynayirlar. Dinyada mdvcut ari populyasiyalarinda azalmalar goérilmaktadir. Ari
Olumlarinin bir gcox sabableri var.

Parazitler, patogenler, yetersiz gidalanma ve insektisidlar de daxil olmagla bir g¢ox
amil bu azalmanin ssababi kimi gosterilir. Bal arilari va tozlayicilarin azalmasi dinya
miqyasinda boyuk problem va narahatliq dogurur.

Pestisidlor kend tasarrufati istehsalinda mahsuldarligin artmasina mane olan
zorarvericiler, xastaliklor ve alag otlarina qgarsi istifade olunan maddalardir. Kand
tosarrifatinda mehsuldarligi artirmaq Ugun pestisidlerin istifadesi har glin daha da
artmaqdadir. Hal hazirda pestisidlerdan istifade etmaden kand tesarrifati mahsullarinin
yetisdiriimasi demak olarki, mimkun deyildir.

Pestisidlar, kimyavi terkibine gore, insanlar da daxil olmaq Uzare butun digar canlilar
Ucln potensial olaraq zsharlidir. Pestisidler kend tesarrifati mahsullarini zarervericilardan
goruyur, amma eyni zamanda hadafda olmayan organizmlaers do zarar verir.

R » y

Istifade olunan pestisidler arilara nektar, polen ve s
ilo kecir. 2006-ci ilde baslayan kitlavi ari olumleri batin dinyada arigilar ve elm
adamlarini pestisidlerin arilara tesirini aragdirmaga macbur etdi. Arasdirmalar naticasinda
neonikotinoid insektisidlerin dozalarina mearuz galan arilarin émrinin qisaldi§i, ana
arilarin  yumurtlama bacariginin azaldigi, yaddas, qoxu, O&yrenme Vva mudafie
bacariglarinin azalmasi subut olunmusdur. Bal arisi koloniyalarinin hayatda qalmalan
ucun guclu bir immunitet sistemina sahibdirlar. Neonikotinoid insektisidlerine maruz galan
arilarin immun sistemi pozulur ve xastaliklere gargi muigavimati azalir. Hatta 6limcul
dozadan asagl miqgdarlara meruz qalmalari bela, arilarin davranisini dayisdirir ve
koloniyalarin yasamasini c¢atinlesdir. Arilar bitkilerin asas tozlayicisi olmagla bearabar,
insanlar Ggun da dnamli gidalar istehsal edirlor. Burada diggeat edilmasi gerakan ndqts,
arilarin pestisidlere maruz galmalari naticesinda ari mahsullarinin da pestisidlaere maruz
galaraq insan saglamhgi Ggun tahdid yaratmasidir.
Pestisidlarin arilar lizarindaki manfi tasirlarini azaltmagq tg¢lin na edilmalidir?

1. Bitkilerin gigaklanma zamanlarinda dermanlama edilmamalidir.
2. Darmanlama geca ve ya sabah erkan edilmalidir.
3. Darmanlamadan dnca o arazids olan gi¢akli bitkilarin kasilmasi, arilarin zarar gérmasini
onlayir.
4. Arigihg tesarrifatinin yerlesacayi arazinin segimi da pestisidlarin zararinin garsisinin
almaqda boyuk 6nam dasiyir.
5. Darmanlama ssnasinda arilar yuvasinda bagl olmahdir.

Avropa birligi 2018 ci ilde, neonikotinoid sinfinden olan 3 maddani
(imidacloprid, tiametoksam va lilianidin) istixanalar xaricinde istifadesini gadagan edan
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Qanun gabul etdi. Buna baxmayaraq, bir ¢cox 6lkada istifadasine he¢ bir mahdudiyyat
yoxdur.

Yeni arasdirmalar goéstarir ki, neonikotinoid sinfindan olan bazi kimyavi maddalarin
istifadesine gqadagalar qoyuldugdan sonra, artan talebat sonucunda “ari dostu” adi altinda
bazara ¢ixarilan va kand tasarrifati mahsullarina tatbiq edilan pestisidlerde he¢ de masum
deyildir. Mutaxeassisler, gadagan edilmis kimyavi maddaslarin avazins istifade olunan bu
alternativ maddalarin de tahllkali yan tesirlerinin oldugunu soylayirler.

ODOBIYYAT
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Azerbaijan Technologyical University
Scientific Research Institute of Animal Husbandry and Fisheries
Pesticides are passed on to bees through nectar, pollen, and residues in water. The mass
bee die-offs that began in 2006 have forced beekeepers and scientists around the world to
investigate the effects of pesticides on bees. Studies have shown that bees exposed to doses of
neonicotinoid insecticides have shorter lifespans, queens are less able to lay eggs, and their
memory, smell, learning, and defense abilities are reduced. Honeybee colonies have a strong
immune system to survive. Bees exposed to neonicotinoid insecticides have a compromised
immune system and are less resistant to disease. Even exposure to sub-lethal doses changes bee
behavior and makes it difficult for colonies to survive. Bees are the main pollinators of plants and
produce important foods for humans. The point to note here is that bee products are also exposed
to pesticides, posing a threat to human health.
Keywords: pesticides, herbicides, honey bees, environmentally friendly beekeeping products, bee

deaths.

DAYANIQLI INKISAF BAXIMINDAN NAXGIVANDA EKOTURIZMIN PERSPEKTIVL®RI
llaha Mirhasan qizi Seyidova
iseyidova202@gmail.com
Gultakin Sadraddin qizi Haciyeva
gultekinhaciyevaO31l@gmail.com
Naxg¢ivan Dovlat Universiteti, Tabii Ehtiyatlar Institutu

Muoasir dovrde dayanigli inkisaf konsepsiyasi iqgtisadi, sosial va ekoloji
komponentlerin qarsihgli alagesi asasinda formalasir. Turizm sektoru ise bu
konsepsiyanin tetbig olundugu esas sahalerden biridir. Ekoturizm tabii resurslarin
gorunmasini temin etmakle yanasi, yerli shalinin rifahinin yiksaldilmasina de téhfe verir.
Bu baximdan Naxgivan Muxtar Respublikasi 6zunun alverigli cografi movqgeyi va zangin
tabii ehtiyatlari ile ekoturizmin inkisafl Ggin mihim potensiala malikdir [1].

Naxgivan Muxtar Respublikasinin fiziki-cografi seraiti ekoturizmin inkisafi Ggun
alverigli zamin yaradir. Regionun dagliq relyefi, mixtalif iglim seraiti, mineral su ehtiyatlari
va nadir tebii landsaftlari turistler Gg¢un celbedici muhit formalasdirir. Bu xUsusiyyetlar
ekoturizmin muxtelif formalarinin — dag turizmi, saglamlig turizmi ve kand turizminin
inkisafina imkan verir [2]. Dayaniqgli inkisaf baximindan ekoturizmin asas maqsadi tebii
resurslarin qorunmasi ile iqtisadi faydanin alde olunmasi arasinda balansin temin
edilmasidir. Bu istigamatda ekosistemlerin muhafizesi, biomuxtslifliyin qorunmasi va
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antropogen tasirlarin minimuma endirilmasi xUsusi ahamiyyat dasiyir. Naxgivan erazisinda
yerlagan gorunan tabist arazilari va unikal landsaftlar bu baximdan mahdm rol oynayir [3].
Ekoturizmin inkisafinda sosial amillar de muhiam yer tutur. Yerli ahalinin turizm fealiyyatina
colb olunmasi onlarin igtisadi veziyystinin yaxsilagsmasina va regionda masgdullugun
artmasina sabab olur. Bununla yanasi, ekoloji maariflendirma va tehsil tadbirleri ham yerli
sakinler, ham da turistler arasinda ekoloji masuliyyatin formalasmasina xidmaet edir [4].
infrastruktur teminati ekoturizmin inkisafinda miihiim sertlerden biridir [5]. Nax¢ivanda son
illerde turizm infrastrukturu inkisaf etse de, ekoturizme ydnalmis xUsusi marsrutlarin,
ekoloji informasiya markazlarinin ve baladg¢i xidmatlerinin genislandiriimasina ehtiyac
galmaqgdadir. Bu istigametde muasir texnologiyalarin tetbigi ve beynalxalq tacribanin
dyranilmasi vacibdir.

Beynalxalq tecruba gostarir ki, ekoturizmin ugurlu inkisafi Ggun dovlet siyasati, yerli
icmalar ve 6zal sektor arasinda amakdasliq mihim rol oynayir. Bu modelin Naxgivanda
totbigi regionun turizm potensialinin daha semarali istifadasina ve dayaniqli inkisafin tamin
olunmasina serait yarada bilar [1].

Aparilan tadgiqat gdsterir ki, Naxg¢ivan Muxtar Respublikasi ekoturizmin inkisafi
Ucun yuksak potensiala malikdir. Lakin bu potensialin reallagdiriimasi UGgun ekoloji
tarazligin qorunmasi, infrastrukturun tekmillasdiriimasi ve ekoloji maariflondirmanin
guclandirilmasi zaruridir. Dayanigh inkisaf prinsiplerinin tetbigi regionda ekoturizmin
uzunmuddatli ve semarali inkisafini tamin eda biler.
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This study explores the prospects of ecotourism development in the Nakhchivan
Autonomous Republic from a sustainable development perspective. It highlights the region’s
natural potential and emphasizes the importance of environmental protection, infrastructure, and
effective management for sustainable tourism growth.
Keywords: Nakhchivan, ecotourism, sustainable development, environmental factors, tourism
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ICMOLIi SU EHTIYATLARININ TDS GOSTORICILORi 89SASINDA KEYFiYYSTININ
EKOLOJi QiYMOTLONDIRILM3SI
Zeynab Talibzada
z.talibzade@atu.edu.az
Coamila Nacafzada
necefzadecmil@gmail.com
Azarbaycan Texnologiya Universiteti

Su ehtiyatlari dinyanin her bir regionunda yasayan shalinin hayat va fealiyyatinin
asasini taskil edir ve onlar tarefinden muhafize olunur. Eyni zamanda onlarin igtisadi, sosial,
ekoloji telablerini ddayir, flora ve faunanin mévcudlugunu temin edir.[2] Yer sathinin taxminan
70%-den c¢oxunun su ile Ortulmasine baxmayaraq, ilden-ile su catismazhdi problemi
artmaqdadir. insanlar ve biitiin canlilar yalniz sirin sudan istifade eds bilir. Tabii sularin gox
hissasi (~98%) isa sordur. Onlar istifade Ggln yararli olmayan deniz ve okean sularidir. Boylk
migdarda sirin su ehtiyati Arktika ve Antarktida buzlaglarinda ve akser insanlarin istifade eda
bilmadiyi Baykal goliinda ve diger gollarde toplanmisdir.[1] Dlnyada suya telabat gox boyuk
haddsa c¢atib va har il artmaqdadir. [5] Ekoloji problemlarin hallinds suyun rolu avezsizdir.
Hemcinin, su tebiste va insanlara ziyan vura bilir: katastrofik dasqin, sel ve subasmalar,
cirklendirici maddalarin gezalar naticesinde gaylar ve daniz cerayanlari ile yayllmasi, torpaq
surismalari ve s. Su artiq strateji ehtiyata ¢cevrilmaya baslamisdir.[6] Antropogen manbaler su
cirklenmasinin asas sabablari hesab olunur. Senaye musassisalarinin tullantilari bu baximdan
xususi yer tutur. Kimya, metallurgiya, neft emali vae energetika sahalarinds faaliyyat gdstaren
muassisalari misal gostare bilerik. Bu tip c¢irklenma suyun oksigen balansini pozur,
hidrobiontlarin (suda yasayan canlilarin) mahvina sabab olur ve biomuxtalifliyi azaldir.

Su igmak insan badaninin an asas ehtiyacidir.[4] Bu ehtiyacin an dizgin halda
garsilanmasi Ugun igilen suyun keyfiyyati xtisusi shemiyyat dasimaqgdadir. Onlarla su markasi
ve muxtslif su filtrlari arasinda segim etmayimize kdmak olacag malumatlarla 6zimuz Ugln
ideal icmali suya daha asan gerar vers bilerik. igmali sular miisyyen testlorden kegirilorak
yoxlaniimagdadir. [3] XUsusila agir metal tayini, nitrit va ya nitrat tayini, Umumi sartlik Kimi
kimyavi ve bulanigliq, goxu, dad kimi bazi fiziki testlerden ke¢malidir. Aldigimiz sularin
standartlara uygun olub olmamasinin musayyan edilmasine galdikds iss, internetden edilan
arasdirma zamani bir ¢ox saytlarda sertifikatlar ve bazi diger senadlere rast gale bilarsiniz.
Lakin bunlarin bir coxu etibarli sanadler deyil. Ancaq su sirkatleri muayyan fasilelerle etdirmali
oldugu testleri insanlarla paylasa bilarlor. Buna goére da bu tadgiqat isinde muiayyan su
markalari Gzarinde arasdiriimalar apariimisdir. Tadgiqat vasitesi TDS-3 cihazidir. TDS (Total
Dissolved Solids — suda hall olmus Umumi maddalarin migdari) cihazi suyun tarkibinda hall
olmus minerallarin, duzlarin ve diger maddalerin migdarini élgmak Ugun istifade olunan dlgu
aletidir. Bunun ug¢in market rahbarliyi ila bir yerde an ¢ox satilan 4 su markasi ( sirab,
bonaqua, aqusa ve aquavita) miuayyanlagdiriimisdir.

TDS cihazi standartlari:

0-50 ppm — ¢ox tamiz su 250-300 ppm-minerallasma yuksak su
50-100 ppm — gox yaxs! keyfiyyatli su  300-500 ppm-keyfiyyati asagi su
100-150 ppm — yaxgI icmali su 500-1000 ppm-zaif keyfiyyatli su
150-250 ppm — orta keyfiyyatli su 1000 ppm-den yuxari keyfiyyatsiz su
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Sakil 1. Su tadqiqati
Asagi TDS gdstericisine malik olan Sirab ve Aqusa sulari daha temiz hesab olunsa da
onlarin mineral baximindan kasib olmasi ehtimal olunur Bu isa insan orqganizmi ugln
uzunmuddatli istifadeds o gadar da faydali olmaya bilar Bonaqua suyunun TDS gostaricisi orta
seviyyada oldugu ug¢in ham tamiz ham da kifayst gadar mineral tarkibli su kimi giymatlandirile
biler Bu tip sular gundalik istifads Gg¢lin daha uygun hesab olunur va insan organizmi Ugun
optimal balans yaradir.

Su nimunaleri TDS ppm Suyun keyfiyyaeti

Sirab 28 Cox tamiz su

Bonaqua 87 Cox yaxs! keyfiyyatli su
Aqusa 20 Cox tamiz su

Aquavita 387 Keyfiyyati asagdi su

Cadval 1. Tadgigat naticasi

Natice olaraq apariimis tedgiqatlar ve alde olunan malumatlar gosterir ki icmali suyun
keyfiyyati onun tarkibinda olan hall olmus maddalarin miqdari TDS gostericisi temizlenma
usullar va imumi gigiyenik vaziyyati ila six baghdir. Mixtslif su nimunalari Gzarinde aparilan
muqayisa subut etdi ki bazarda satigsda olan sular keyfiyyat baximindan eyni saviyyada deyil
va onlarin har biri fergli xisusiyyatlare malikdir.
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ECOLOGICAL ASSESSMENT OF DRINKING WATER QUALITY BASED
ON TDS INDICATORS
Zeynab Talibzade
z.talibzade@atu.edu.az
Jamila Najafzade
necefzadecmil@gmail.com
Azerbaijan Technological University
Water resources are essential for human life and ecosystems, but only a small portion
is available as fresh drinking water. As water scarcity increases, human activities-especially
industrial waste—lead to significant pollution. Therefore, monitoring physical and chemical
parameters, such as TDS, is crucial for ensuring water quality and safety.
Keywords: Drinking water quality, Total Dissolved Solids (TDS), Water pollution,
Environmental assessment, Sustainable water use.
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KIGIK QAFQAZIN SIMAL-SORQ BOLGOSIND® YAY OTLAQALTI ORAZILSRIN TORPAQ
ORTUYUNUN MUASIR EKOLOJI QIYMSTLONDIRILMSSI
(DASKOSON RAYONU 9RAZiSIND3)
Lamiya Saxali qiz1 Xalilova
|.xelilova@list.ru
Elsad 9rsad oglu Mammadov
elshad1952@mail.ru
Gilnara Asib qiz1 9sadova
g.asadova@atu.edu.az
Azarbaycan Texnologiya Universiteti
Daskasen rayonu serazisinde yerlagsen yay otlag massivlerinde torpaq ehtiyatlarinin

Umumi sahasi 19 138 hektardir ve bu torpaglar butévlikds dovlet mulkiyyatine daxildir. Son
illarde rayonun torpaq ortuylnda ekoloji vaziyyatin pislesmasinas tasir eden asas amillardan biri
eroziya proseslarinin genislonmasidir. Bu proseslerin yaranmasi yalniz tabii seraitle deyil, eyni
zamanda insan fealiyyatinin intensivlesmasi ile de six baghdir. Xususile dagliq sahaslarde
otlaglarin normadan artiq istifade olunmasi, otarma gaydalarina riayst edilmamasi va otlaq
yukinin haddindan artiq olmasi naticesinde mahsuldar sahsler tedricen deqradasiyaya
ugrayir.

Dag-ceman zonasinda yerlesan va yay otlaglari kimi istifade edilen erazilorde
haddindan artiq otarilma eroziyanin ilden-ile genislonmasine sebab olur. Bu zonada orta
va guclu eroziyaya maruz galan sahaler xtsusile diggat taleb edir. Oxsar hallar dag-bozqir
zonasinda da musahide olunur. Nisbaten fergli olaraq, dag-mese zonasinda eroziya
proseslari daha zasif inkisaf etmisdir.

Otlaqg sahslerinda bitki ortuylnin mahsuldarliginin azalmasi ve duzgun idars
olunmayan otlaq istifadasi torpagin keyfiyystinin agsagi digmaesina getirib ¢ixarir. Bu isa
gosterir ki, tebii bitki 6rtuylnin qorunmasi ve torpaqglarin davaml istifadesi muhim
ahamiyyet daslyir. Eroziyaya maruz galan torpaglarda struktur pozulur, masamalilik azalir
vo sixhq artir. Neticaeda torpadin su kecirma gabiliyyati zaiflayir, sathi axinlar artir ve bitkiler
ucun alverisli su ehtiyati azalir.

Daskeasan vadisi botaniki baximdan kifayat gedar dyranilmamis arazilerdan biridir. Bu
arazinin elmi ve praktiki shamiyyatini nezare alaraq burada dag kserofit ve yuksok dag
bitki 6rtiydnin tadqiqi xususi shamiyyat kasb edir. Bununla yanasi, biomuxtalifliyin
gorunmasi ve otlaglarin degradasiyasinin garsisinin alinmasi istigamatinde arasdirmalar
apariimalhdir. Tedqigat ¢argivasinda floranin név muxtslifliyinin mtayyan edilmasi, nadir va
nasli kesilmakda olan bitkilerin agkar olunmasi, bitki értuyunun fitosenotik xtsusiyyatlarinin
Oyrenilmasi va onlarin cografi yayllma ganunauygunluglarinin muayyanlasdiriimasi
nazerdsa tutulur. Eyni zamanda otlaglarin mahsuldarliginin giymatlendiriimasi va asagi
mahsuldarligin sabablerinin aragdiriimasi da muhum istigamatlardendir.

Otlaglarin samaraliliyinin artiriimasi tGgln onlarin elmi osaslarla idara olunmasi
vacibdir. Aparilmis tedqiqgatlar gostarir ki, tabii yem sahalerine duzgin qullug etmakls
onlarin mahsuldarligini bir nega defe artirmaq mumkuinddr. Bu magsadla sathi ve asasl
yaxsilagdirma tadbirlarinin tetbigi yuksek mahsuldar otlag sahslerinin formalagsmasina
sorait yaradir.
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MODERN ECOLOGICAL ASSESSMENT OF SOIL COVER IN SUMMER PASTURE AREAS OF
THE NORTHEASTERN PART OF THE LESSER CAUCASUS (DASHKASAN DISTRICT)
Lamiya Shakhali gizi Khalilova
I.xelilova@list.ru
Elshad Arshad oglu Mammadov
elshad1952@mail.ru
Gulnara Asib gizi Asadova
g.asadova@atu.edu.az
Azerbaijan Technological University

This study examines the current ecological condition of soil cover in summer pasture
areas of the northeastern Lesser Caucasus, focusing on the Dashkasan district. Soil
degradation in the region is mainly driven by erosion processes intensified by overgrazing
and improper pasture management. The most affected areas are mountain-meadow and
mountain-steppe zones, where soil structure, water retention, and productivity have
significantly declined. The study highlights the need for sustainable pasture use and
scientifically based land management practices to improve soil quality and preserve
biodiversity.

Keywords: soil cover, erosion, overgrazing, pasture, ecological condition,

Dashkasan, Lesser Caucasus

«YASIL» IQTISADIYYATIN 8TRAF MUHIT® OLAN RiSKLORININ AZALDILMASI
Yegana Abuzar qizi Memmadova
yeganamammadoval960@gmail.com
Azarbaycan Texnologiya Universiteti

Azarbaycan igtisadiyyatinin  ekoloji cehatden dayanigh olmasi Ug¢in asas
parametrlarin muayyanlagsdirimasine c¢alisiimig, o6lkamizde «yasil» igtisadiyyata kecidla
baglh maneaslar va imkanlar strafli sakilds tahlil edilmisdir.

«Yasll» igtisadiyyat amtaslerin ve xidmatlarin istehsali, bdlgust va istehlaki ila bagli
olan iqtisadi faaliyyetlarin ele bir sistemidir ki, burada galecak nasillari ciddi straf muhit
risklari va ekoloji catismazliglarla qarsi-garsiya goymadan uzunmuddatli rifah artimina ve
davamli igtisadi inkisafa nail olunur.

«Yaslil» iqtisadiyyat etraf muhit va iqtisadiyyat arasinda qirilmaz slagalare asaslanan
davamli inkisafa nail olunmasi Ucgln vasitadir. Bu baximdan «yasil» iqtisadiyyat rifahi artirir,
sosial va iqtisadi barabarsizliyi azaldir ve ekoloji risklari azaldir. «Yasil» iqgtisadiyyat ekoloji
cohoatdon tebii ehtiyatlarin gorunmasina, daha ¢ox ekosistem xidmatlarinin v mahsullarin
istehsalina vo ekoloji bohrani yaradan emissiyalari va ¢irklandiricileri azaltmaga yonalmigdir.
«Yasll» igtisadiyyata kecid bir-biri ile alagali igtisadi, sosial va ekoloji bohranlari hall eds bilar.

«Yaslly iqtisadiyyata kegid xususi sortlor telasb edir. Bu alverigli gortlora milli
igtisadiyyatlarin veziyyati, daxili ve xarici siyasati, subsidiyalar ve dastaklar, habele beynalxalq
bazar ve huquaqi infrastruktur, inkisaf etmakde olan dlkalers ticarat ve texniki yardimlar daxildir.
Hal-hazirda tebii resurslardan haddan artiq asili olan, onlari tikadan va atraf muhiti pislagdiran
dominant gahvayi igtisadiyyata qarsi «yasil» iqtisadiyyat vasitesi ile addimlar atilir

«Yasll» iqtisadiyyata kecid, yuksak ilkin investisiya xarclori, anenavi sahaslards is
yerlorinin itirilmasi, texnologiya asilihgi ve suratli dayisikliklera uygunlasma c¢atinliyi kimi ciddi
igtisadi ve sosial riskler yaradir. Bu kegid ham de xammal techizatinda yeni asililiglar ve
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«yasll» texnologiyalarin istehsali zamani atraf mudhita tasirlor (masalen, litium hasilati) ila
musayiet olunur.

«Yasll» iqtisadiyyatin atraf muahit Ugln asas risklari, asasen, yeni texnologiyalarin istehsali
ucln intensiv resurs (nadir metallar) hasilati, barpa olunan enerji infrastrukturunun
genislonmasinin ekosistemlare fiziki tasiri, kbhna texnologiyalarin (batareyalar, paneller)
utilizasiyasi ve «yasil» yuyulma (greenwashing) naticasinda ekoloji problemlarin ort-basdir
edilmasi ile baghdir.

«Yasil» igtisadiyyatin asas maqsadi atraf muhit risklarini azaltmaqdir, lakin onun
O6zunun da riskleri var: resurslarin semarali istifadesi ve tullantilarin azaldilmasi talebi ile artan
resurs talebi (masalen, barpa olunan enerji texnologiyalari U¢in xammal) ve kegid prosesinin
O6zinda yaranan yeni ekoloji problemlar. «Yasil» iqtisadiyyatin atraf muhitdaki risklarinin
garsisinin alinmasi resurslardan semarali istifade, karbon emissiyalarinin azaldilmasi, barpa
olunan enerji manbalarine kegid ve ekoloji innovasiyalarin tetbiqi vasitasile hayata kegirilir.

«Yasll» igtisadiyyatin maqgsadi davaml inkisafi tamin etmak olsa da, bu maqgsadlara
¢catmaq Ucun istifade olunan metodlar ve siyasatloer planlagdiriimali ve potensial manfi ekoloji
tasirlor minimuma endirilmalidir.

MITIGATION OF ENVIRONMENTAL RISKS
ASSOCIATED WITH THE “GREEN” ECONOMY
Yegana Abuzar gizi Mammadova
yeganamammadoval960@gmail.com
Azerbaijan Technological University
The article analyzes the main risks that arise during the implementation of the
"green" economy and discusses ways to reduce them. The "green" economy can indeed
make a real contribution to protecting the ecosystem and ensuring sustainable
development.
Keywords: "green" economy, risks, environment, production, resources, sustainable

development

EKOLOJI DAYANIQLILIQ KONTEKSTIND® $9HOR PLANLASDIRMASININ 9SAS
ISTIQAMSTLORI V© PROBLEML®ORI
Seymur djdaroglu Xalilov'?
Tovakkiil Tofiq oglu Sadigov?
Giilnara Asib qizi 9sadova'
g.asadova@atu.edu.az
Azarbaycan Texnologiya Universiteti?
Ganca Dovlat Universiteti?

Davaml saharlarin layihalandirilmasi atraf muhitin qgorunmasi ve onun keyfiyyatinin
yuksaldilmasi baximindan mihim shamiyyat kasb edir va ekoloji inkisafin asas
istigamatlarindan biri hesab olunur. Bu yanasma c¢aergivesinde saharsalma, memarlig-
planlagdirma ve dizayn halleri ile yanasi, barpa olunan enerji manbalarindan istifads de
asas prinsiplerdan biri kimi ¢ixis edir. Muasir saharlarin davamli inkisafi saglam, estetik
coahatdan calbedici va ekoloji baximdan dayanigli yasayis muhitinin formalasdiriimasina
yonalmis aktual masalalardandir.

Bu maqgsada nail olmag uglin ham vatendaslarin, ham de vyerli idarsetma
qurumlarinin birge faaliyyeti xususi ehemiyyet dagiyir. Bele amakdagliq insanlarin hayat
keyfiyyatinin yuksaldilmasina, sahar muhitinin yaxsilasdiriimasina ve geharle tebist
arasinda tarazligin gorunmasina gerait yaradir.

Ekoloji dayaniqli gseher planlagdirmasinin asas istiqameatlerine yasil infrastrukturun

inkisafi, enerji samaraliliyi vo alternativ enerji manbalarindan istifade, dayanigli naqliyyat
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sistemlarinin taskili, su resurslarinin semarali idara olunmasi, tullantilarin dizgun idare
edilmasi ve torpagdan samerasli istifade (kompakt sshar modeli) daxildir. Xisusila
soharlarin plansiz genislonmasinin garsisinin alinmasi, six va funksional zonalagdirmanin
totbigi nagliyyat masafalerinin azalmasina ve resurslara genast olunmasina imkan yaradir.
insanlar tebii resurslarin meahdud oldugunu anlamali ve golecek nasillerin
ehtiyaclarini tamin etmak t¢ln bu resurslarin gorunmasinin vacibliyini derk etmalidirlar.

Davamli gaharlarin formalasdirilmasi Ggun tebii arazilerin gorunmasi ve girklenmis
sahalarin muimkln gader barpasi vacibdir.

Yasayis orazilorinin planlasdiriimasinda sosial, memarliq, iqtisadi ve sanitar-
gigiyenik talablerin vahid sakilde nazare alinmasi muhim shamiyyat kasb edir. Bu
yanasma ham ohalinin rahatligini temin edir, ham da torpaq resurslarinin samarali
istifadesine serait yaradir. Eyni zamanda, diuzgin planlasdirma vasitesile alverigli
mikroiglim yaradilir va sas-kuy kimi problemlar azaldilir.

Beloalikla, davamli sahar planlasdirmasi ekoloji balansin gorunmasi ve yuksak
keyfiyyatli sehar muhitinin formalasdirilmasi Gg¢lin asas yanasmalardan biridir. Saharsalma
prinsipleri zamani iglim seraiti, arazinin xUsusiyyatleri va mdvcud sahar qurulusu nazars
alinmalidir. Eyni zamanda, binalarda barpa olunan enerji manbalerinin istifadasi vacibdir.
Gunaes, kulek, bioenerji va yer istiliyi kimi manbalarden istifads, elace de takrar ener;i
resurslarinin tatbigi memarliq hallerinin ekoloji dayanigliigini artirir. Ekoloji dayanigl geher
planlasdiriimasi prosesinda bir sira problemlar mdvcuddur: Sdrstli urbanizasiya, Ekoloji
cirklonma, Resurslarin qeyri-semerali istifadesi, Yasil sahelerin azalmasi, Iglim
dayisiklikleri, idareetme ve planlasdirma ¢atismazliglari

Davamli memarliq saharlorin  uzunmuddatli inkisafini temin edan kompleks
yanasmadir. Bu sahada esas diqget binalarin ekoloji prinsiplerle layihalendiriimasins,
enerji samaraliliyinin  artirlmasina va texniki-muhandislik hallerinin  memarligla
uzlasdiriimasina yonaldilir. Bu ise muxtsalif sahslerden olan mutexassislerin birgs
foaliyyatini taleb edir ve layihalerin daha sistemli sakilde hayata kecirilmasina imkan verir.

MAIN DIRECTIONS AND PROBLEMS OF URBAN PLANNING IN THE CONTEXT OF

ECOLOGICAL SUSTAINABILITY

Seymur Ajdaroglu Khalilov'.?
Tavakkul Tofig Sadiqov?

Gulnara Asib gizi Asadova'
g.asadova@atu.edu.az
Azerbaijan Technological University !

Ganja State University?

Sustainable urban planning aims to create environmentally friendly and healthy
cities by using green infrastructure, renewable energy, efficient transport, and proper
waste and water management. It improves quality of life while reducing environmental
impact and ensures the sustainable use of natural resources for future generations.

Keywords: Sustainable urban planning, environmental protection, green infrastructure,
renewable energy, sustainable transport,
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VINILKREZOLLARIN SiNTEZi VO HIDROSILILLOSM®: YASIL KIMYA V@ DAYANIQLI
INKISAF ASPEKTL®ORI
Sams Racab qizi Sirinova
Shams.Shirinova@sdu.edu.az
Sumgayit Dovlat Universiteti

Muasir dayanigli kimya yanasmalari yasil kimya prinsiplerinin yalniz tullantilarin
azaldilmasi ile mahdudlasmadidini, eyni zamanda resurs samaraliliyi, daha tahllkasiz
maddalarin se¢imi ve proses tahlukasizliyinin layihalandirme marhalasinden nazars
alinmasini taleb etdiyini gostarir. Son illards bu yanasma yasil kimya, dovri kimya ve safe-
by-design prinsiplerinin  birlikde tetbigi ile daha da geniglonmigdir. Buna gora
vinilkrezollarin sintezi va hidrosilillesma kimi reaksiyalar artiq tekce preparativ baximdan
deyil, heam da ekoloji ve texnoloji seamaralilik baximindan giymatlandirilir [1,8].

Vinil efirlar ve onlara yaxin vinil téremaleri polimer kimyasi, materialstinasliq ve Uzvi
sintezde muhum tikinti bloklari hesab olunur. Muasir icmallarda gosterilir ki, vinil efir
monomerlari xususi xassali polimerlerin alinmasinda genis tetbig sahasine malikdir va
onlarin daha semerali sintezi praktik shemiyyst dasiyir. O-, S- va N-vinil tdremalarinin
alinmasi ucgln asetilenle birbasa vinillesdirma, vinil muibadilesi, metatez ve muxtalif
gosulma reaksiyalari istifade olunur. Bu baximdan krezol téremalarinin vinillegdiriimasi da
funksional monomer ve aralig mahsul salde etmak Ugun perspektivli istigamat kimi
dayerlandirila bilar [4,6,8].

Meta ve para krezollarin asetilenla heterogen-katalitik vinillagdirilmasi Uzre son
todqgigatlarda KOH-un aktivlesdirilmis komur Uzerina hopdurulmus katalitik sistemindan
istifade olunaraq uygun ssaraitde vinil efirlarin alinmasi godsterilmisdir. Hemin isde
katalizator migdarinin ve temperaturun optimallasdiriimasi mahsul ¢iximina ciddi tesir
gostarmigdir. Bununla yanasi, asetilenlo igloyan proseslarde yuksek tazyig ve partlayis
riski tehllkasizlik baximindan asas mahdudiyystlerden biri olaraq galir. Mahz buna goéra
daha yeni yanasmalarda kalsium karbid kimi stoxiometrik asetilen manbalarinin tatbiqi,
artiq asetilen ehtiyacinin aradan qaldiriimasi ve tullantinin azalmasi daha tehlikasiz ve
igtisadi alternativ kimi teqdim olunur [5,7].

Hidrosilillasma ise doymamis C=C ve C=C rabitalerina hidrosilanlarin qosulmasina
asaslanan, yuksak atom iqgtisadiyyatina malik muhum reaksiyalardan biridir. Bu reaksiya
silisium terkibli birlesmalerin ve silikon esasli materiallarin istehsalinda genis istifade
olunur. Son icmallar goésterir ki, ananavi Speier ve Karstedt tipli homogen giymatli metal
katalizatorlari heale da senayeds genis yayillmisdir, lakin onlarin baha olmasi va
reaksiyadan ayrilmasinin ¢atinliyi yeni hallerin axtarisini suratlondirir. Bu sababdan
heterogen va heterofaz katalitik sistemler, eloeca da geri gazanilan katalizatorlar daha gox
diqget ¢akir. Xususile Pt/etilenglikol asasli heterofaz sistem Ugln otaq temperaturunda,
havada va 36 dovroys goeder yluksak mahsuldarligla geri istifade imkani gosterilmisdir; bu
ise prosesin ham igtisadi, hem da ekoloji baximdan calbediciliyini artirir [9,2,3].

Dayanigli inkisaf baximindan vinilkrezollarin sintezi va hidrosilillesma proseslarini
birlesdiran asas meyarlar atom iqgtisadiyyati, tahlukali halledicilarin avezlenmasi, geri
gazanilan katalitik sistemlerin tatbigi, enerji searfiyyatinin azaldilmasi ve proses
tohlukasizliyinin avvelcadan nazars alinmasidir. Vinillesdirmada daha tshlukasiz asetilen
manbalarinin segilmasi, hidrosililesmads ise heterogen ve ya heterofaz katalizatorlara
kecid kimyavi proseslerin ekoloji yukinu azaltmaga, katalizator ve xammal sarfini asagi
salmaga va sanaye migyasinda idaraolunmani yaxsilagsdirmaga kémak edir. Buna gora bu
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istigamatlar yasil kimyanin praktik tetbigi ve daha dayanigh kimya sanayesinin
formalagmasi Ggun perspektivli sahalardan biri hesab oluna bilar [1,8,9,2].

Belalikla, vinilkrezollarin sintezinde maqgsad yalniz yiksak ¢ixim alda etmak deyil,
ham do daha tehllikasiz xammal, daha uygun katalitik sistem ve satraf muhite daha az tesir
etmak olmalidir. Hidrosilillesmade musahide edilon heterogen ve geri gazanilan kataliz
tendensiyasi bu baximdan nUmunavi yanasmadir. Galecak tadgigatlarda proses
parametrlarinin yasil metrikalarla birlikde giymatlandiriimasi bu saheanin senaye totbiq
potensialini daha da artiracaq [8,9,2]
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SYNTHESIS OF VINYL CRESOLS AND HYDROSILYLATION: GREEN CHEMISTRY
AND SUSTAINABLE DEVELOPMENT ASPECTS
Shams Rajab Shirinova
Shams.Shirinova@sdu.edu.az
Sumgayit State University

This paper analyzes the synthesis of vinyl cresols and hydrosilylation reactions from
the perspective of green chemistry and sustainable development. Key issues include safer
acetylene sources for vinylation of cresol derivatives, waste minimization, and reduced
energy demand. For hydrosilylation, recyclable catalytic systems, heterogeneous catalysis,
and lower-risk technological solutions are considered. The study shows that these
approaches improve the environmental, technical, and economic efficiency of chemical
processes and support safer, resource-efficient industrial production.
Keywords: vinyl cresols, hydrosilylation, green chemistry, sustainable development,
heterogeneous catalysis, process safety Letters, 35(6).
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SONAYE INQILABLARI FONUNDA 9TRAF MUHITIN EKOLOJI VoziYYaTi
Aygun Bagirova
fbagirovO5@mail.ru
Azarbaycan Texnologiya Universiteti

V senaye inqilabi texnoloji samaralilikle yanasi insan va robot asmekdashgina,
davamliliga ve insan rifahina fokuslanan yeni bir marhaladir. Senaye inqilabi al amayinin
masin istehsall ile avaz olunmasi, manifakturadan fabrik sistemina kegid ve istehsalda
buxar gucunin tetbiqi ile xarakteriza olunan koklu texniki — igtisadi dayigiklikdir. Bu proses
18 — ci esrin ortalarinda ingilterede baslayaraq istehsalin siratini, kend tesarriifatindan
sonayeys kecidi ve sosial strukturu tamamile dayisdirmigdir. Hal- hazirki dovrimuzs gader
galib catmis sanaye reformlari naticasinds istehsalin hacmi kaskin artmis, urbanizasiya
suratleanmis, igtisadiyyatda texnologiya ve elmi taraqqgi asas paya sahib olmusdur.[1]

Senaye ingilabl bageriyyatin igtisadi ve texnoloji teraqgisine tekan versa da,tabiat
Uzarinde geri donulmaz manfi tasirler yaratmisdir.Bu tesirlor ham klassik (buxar masinlari
dovri),heam da mdasir senayelasme marhalalerinde muxtslif formalarda 6zund
gOstarmisdir.
1.Atmosferin senaye cirklonmasi ve iglim dayismalari fosil yanacaqglarin istifadesi:Komur
vo neftin genis istifadesi atmosfers kulli migdarda CO2,S ve N oksidlerinin artmasina sabab
olmusdur.istixana effekti:Bu gazlarin artmasi global istilegsmays va iglim dayisikliyina yol
acan asas amildir.
2.Su resurslarinin girklanmasi:Senaye tullantilari,fabriklarden ¢ixan kimyavi tullantilar,agir

metallarla cirkli sular caylara,gollers,yeralti sulara axidalarag su ekosistemini mahv
etmisdir.Yungul ve agir sanaye,xususiloe tekstil va neft — qaz senayesi suyun keyfiyyatina
an ciddi ziyan vuran sahalardendir.

3.Torpag va bioloji muxtaliflik,torpaq deqradasiyasi:Kimyavi tullantilarin ve zararli
maddalarin torpada sizmasi onun munbitliyini azaldir ve bitki értiylinu zedalayir.Mesalarin
girilmasi:Senaye muassisalarinin tikintisi,;xammal ehtiyaci seharsalma naticasinda genis
meso zolaglari mahv edilmis,bu da biomuxtaslifliyin azalmasina gatirib ¢ixarmisdir.

4.Fiziki tasirlar;Sas-killy ve vibrasiya:Senaye muassisalerinini islemasi atraf muhitde sas
kirliliyine va vibrasiyaya sabab olur ki,bu da ham insanlarin, heam de heyvanlarin yasam
muhitine menfi tesir edir.MUasir senaye va eneji istehsall proseslari alava radiasiya ve
elektromagnit dalgalari yaradir.[2]

Davamli inkisaf tebist resurslarinin gelacek nasillor tg¢ln qorunaraq istifadasini
nazarde tutur.Bu baximdan sanaye sektorunun ekologiya elmi ile uygunlugda inkisaf
etmasi asas sortdir.Gunasg,kulak,hidro ve biokutle kimi alternativ enerji manbalarininin
sonaye sahasinds tatbiqi atmosfera atilan tullantilarin azalmasina sabab olur.Bu eneriji
novlari karbon izini azaldir,enerji taminatinda ekoloji tarazligi qoruyur.

Natica: Senaye istehsalinin ve texnologiyanin atraf mihite tasiri genis ve ¢oxsahali
bir masaladir. Bu sahada problemlarin halli tGg¢ln yalniz texnoloji yeniliklar kifayat
deyil,gqanunvericilik,ekoloji maariflandirma,beynalxalq amaokdasliq,davamli inkisaf
prinsiplarinin tatbiqi de mihim shamiyyeat kasb edir. Galacekda sanaye ilo ekologiyanin
harmoniyasi yalniz agilli planlamada ve davamli idareetma ile mamkundur.

ODOBIYYAT

1.Peter N.Stearns 03.iyun 2025 sah3-29
2.Peter N.Stearns 03.iyun 2025 sah 31-38

244


mailto:fbagirov05@mail.ru

Umummilli Lider Heydar dliyevin anadan olmasinin 103 illiyine hasr olunmus
“Besinci sanaye inqilabina dogru — universitetlarin rolu, ¢aginiglar ve imkanlar” mévzusunda
Beynalxalg Elmi-Praktik Konfrans

THE ECOLOGICAL CONDITION OF THE ENVIRONMENT
IN THE CONTEXT OF INDUSTRIAL REVOLUTIONS
Aygun Baghirova
fbagirovO5@mail.ru
Azerbaijan Technological University
Although the major industrial revolutions over the years have not served to make
people live more comfortably, ecologically harmful substances have caused harm. The
final production of environmentally friendly products, filter devices that serve to purify the
atmosphere, is one of the most important steps taken towards environmental protection
and ecological management

Keywords: ecological safety, industrial revolutions, modern cleaning massacres,

ecological awareness

9TRAF MUHITIN EKOLOJi PROBLEMLORININ HOLLIND® ELEKTROMOBILLORD®N
ISTIFADSNIN ROLU
Farhad 9dil oglu Valiyev
farhadvaliyev.tmm@gmail.com
Nicat Elxan oglu Qazanfarli
nicat01001@gmail.com
Azarbaycan Texnologiya Universiteti

Elektromobillar daxili yanacag muharrikli avtomobillerden ferqli olaraq tebists daha
az zerar vururlar. Elektromobillerin ylksak ekoloji 6zaslliyine sahib olduglarina dair
subutlardan biri de istifade olunan xammal miqgdari ola bilar. Masalan, bir elektromobil
batareyalari 6z fealiyyat dovri erzinde 30 kg metaldan istifade edirler, orta statistik
avtomobil 6z fealiyyat dovru gargivesinda 17.000 litr benzin yandirir. Gérunduyu kimi farq
g6z gabagindadir. Bu iki texnologiyalar arasindaki farq getdikce daha da artacaq. Cunki
texnologiyalar gunu-glinden inkisaf etdirilir. Elektromobillar straf muahit Ggln daha da
tohlikasiz olduguna goére ve daxili yanacaq muharrikleri artiq 6z inkisafinin pik néqgtalarina
catdigina gore bu iki texnologiyalar arasinda farq daha da artir [2].

Azarbaycanda son iller elektrikle isleyan avtomobillarden istifadenin
geniglandiriimasi istiqgamatinde dnamli addimlar atilir. 2022-ci ilden elektromobiller ve onlar
Ucln 2-ci va 3-cu saviyya elektrik enerji doldurucularinin idxali ve satisi ©DV-den azad
edilib. Oten ilden zavod buraxilig tarixinden 3 ilodek 6tmis elektrik miharrikli
avtomobillarin idxalina gomruk risumunun tatbiqgi dayandirilib.

Statistika gosterir ki, bu tedbirlordan sonra 6lkeya elektromobil idxali shamiyyatli
derecada artib. Bela ki, 6ten il Azarbaycana 125 milyon 268 min ABS dollari dayearinda
3102 adad yalniz elektrik muharrikla harakata gatirilan naqliyyat vasitaleri idxal edilib ki, bu
da 2022-ci ille mugayisade muvafiq olaraq 7,1 defe va 6,4 dafs, 2021-ci ille muqayisada
ise 36,2 dafe va 19,4 dafe coxdur [3].

Dunyanin bir ¢ox Olkalerinde nagliyyat vasitesinin atraf muihite maenfi tesirinin
azaldilmasi magsadi ile ekoloji cahatdan tamiz ve yanacaq serfiyyati az olan elektrik va
hibrid avtomobillarin maddi cahatdan daha slgatan olmasi GUg¢lin genismiqgyasl strategiyalar
hayata kegirilir, tegvigedici addimlar atilir.

Dunya tacrubasinds tesvigedici addimlar kimi elektromobil alicilarina, saticilarina
muxtalif tipli glzastler tatbiq edilir, prioritetlor miayyan olunur ve maddi destak gdsterilir.
Dunyada 5,1 milyondan ¢ox elektromobil ve hibrid avtomobillarden istifade olunur ve bu
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avtomobillerin 80 faizi ABS, Cin, Yaponiya, Niderland ve Norve¢ kimi olkalarin payina
dusar.

Elektromobil avtomobillardan an ¢ox istifade edan Cinds istifadagiler yol vergisindan,
satisi ile masggul olanlar ise satis vergisindan azaddirlar va bu avtomobillerin geydiyyata
alinmasi Ugln riasum da taleb olunmur. Elektrikle ¢alisan avtobuslarin aksariyyati de bu
Olkenin payina dugur va onlar Ugun ayrica elektrik doldurma mantagalari faaliyyat gosterir.

Boyuk Britaniyada ise elektromobil avtomobiller aksiz va yol vergilerinden azaddirlar,
istehlakgilara muxtalif gizest ve maddi dastek toklif edilir, genismiqyasli enerji doldurma
mantageleri qurulub. Oz hayatlerinds sarj mentagesi qurasdiran elektrik ve hibrid
avtomobil istifadagileri ise istifada etdikloeri elektrik enerjisine gore 20 faiz evazine 5 faiz
vergi 6dayir.

Tarkiyada da elektromobil sahiblerine verilan guzestler c¢oxsayhdir. Burada
elektromobil istifadacilerine avtomobillerin muharrik glicina goére genismiqyasl gluzestli
vergi dearacasi tetbiqg olunur, coxlu sayda sarj mantagsleri qurasdiriir ve bu sahads
nazeragarpacaq iralileyislor alde edilib. Elektromobillarin istifadasine dastak vermak
magsadile onlarin idxalgilarina ve alicilara dovlat tarafinden subsidiyalar verilir.

Norveg ise har min nafere disen elektromobil sayina goére dinyada an ylksak
gostericiya malikdir. Burada istismar miuddatinin bitmasine az galmis, havani girklandiran
naqliyyat vasitelerinin istifadesi qadagan edilir. 2027-ci ilden ise Olke arazisinds yanacagla
islayan nagliyyat vasitalarinin istifadasinin tamamile gadagan olunmasi planlasdirilir.

Ekologiya ve Tabii Sarvatlor Nazirliyinin verdiyi malumata goére Olkada elektrik
muharrikli avtomobillerin idxalinda shamiyyatli deracede artim musahide olunur va ekoloji
tamiz nagliyyat vasitelarindan istifada Uzra zeruri infrastrukturun yaradilmasi, dovriyyasinin
stimullasdiriimasi, maliyya elcatanhginin artirimasi istiqgamatinde tadbirlor goralir. Bu
maqgsadle Olkede ekoloji temiz ve tehllikssiz nagliyyat vasitalerinin ddvriyyasinin
stimullasdiriimasi ve infrastrukturun tekmillesdiriimaesi tizre isci Qrup fealiyyet gdsterir. isci
grupun hazirladigi teklifler asasinda hayata kegirilon tadbirler naticasinda Olkada ekoloji
tomiz nagliyyat vasitelarinden istifade geniglonib. Stimullasdirici tedbirler sayeasinde
elektrik muharrikli avtomobillarin idxalinda shamiyyatli deraceds artim muasahida olunur.
2024-cu ilde dlkeya 2022-ci ille miqayisada 19 dafe ¢ox elektromobil idxal edilib.

Hazirda elektromobillarin giymatinin vetendaglar Ug¢ln nisbaten algatan olmasi
malumdur. Buna sabab hamin avtomobillarle bagh gémrik ve vergi azadetmalarinin
totbiqidir. Hazirda elektromobillere maraq boyukdir. Amma onlarin elektrik doldurma
mantagalarinin sayl oldugca azdir. Bu da alqi-satqi emaliyyatlarina ¢ox tasir edir. Va ¢ox
tooassuf ki, elektromobillari gatiren bazi sirkatler onlarin servisini qurmur. Bu da vatandaslar
ucun elektromobillarin calbediciliyini azaldir va onlar elektromobil almaga tereddud edirler.

Elektrik avtomobillarinden istifadenin artiriimasi uGglin asas iki massleys diggst
yetirmak lazimdir. Birincisi, elektrik doldurma mentagalerinin sayi artiriimahdir. ikincisi,
elektromobil gatiren sirkatlar qarsisinda tsleb qoyulmalidir ki, 6lkede mdutleq onlarin
servisini qursunlar, vetandaglari heamin avtomobillarin ehtiyat hissaleri ve ustalari ile temin
etsinler.

Elektrik avtomobillarinin miisbat vea manfi cahatlari
Miisbat cahatlori:
1. Daha az istismar xarclari:
motor hissalari sade ve davamhdir;
yag dayisma, suratler qutusu, filtr deyisma kimi xarcler yoxdur.
. Otraf mihits tasiri gox azdir.
. Sakit va rahat surus tecrubasi:
elektrik muharriki sassiz iglayir, vibrasiya yaratmir, surlici ve sarnigin Ugln yuksak
komfortlulug yaradir.
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4. Surat yigma tezliyi yuksakdir.
5. Dovlet dastayi ve vergi guzastlari mévcuddur.
6. Elektromagqnit aylaci var, hansi ki tacili durumlarda istifada olunur va bu da etibarliligi ve
tahlukasizliyi artirir.
7. Benzinles iglayan avtomobillarle migayiseda yluksak semaraliliyi.
Manfi cahatlari:
1. Mehdud batareya ehtiyati. Hal-hazirda elektromobillerin gedis masafasi 250-500 km
arasindadir. Bu masafe uzun seferler ugun kifayet etmaya bilar, xususile yukleama
mantagalari az olan dlkalarda.
. Sarj (elektrik doldurma mantagasi) infrastrukturunun azhgi.
. Yuklama muddatinin uzunlugu:
normal sarj cihazi ils tam dolma 6-12 saat ¢aka bilar;
suratli sarj sistemlari (DC) az yayilib ve bahalidir.
. Servis xidmatinin kifayat geder olmamasi.
. Benzin va dizel yanacagi ils islayan analoglari ile muqayisada hale de satig giymatinin
yuksak olmasi.

Elektrik avtomobillere kegid prosesi suretle davam edir. Qlobal seviyyada iglim
dayismalarinin tasirlerinin yumsaldilmasi tagabbuslarine tdhfs olaraq, 6lkemiz istixana effektli
gaz tullantilarinin azaldilmasi istiqamatinde kifayat gadar ambisiyali hadafler gétirib.

Natica: ©Onanavi nagliyyat vasitalarinin istifadesi global ekoloji muhitin suratle
cirklanmasina gatirib ¢ixarir. Agir senaye sahasi olmayan dlkalarde ekoloji duruma daha ¢ox
tosir edan avtomobil naqgliyyatidir. Ekoloji durumun qorunmasinda perspektiv nagliyyat
vasitalarinin istifadasi (elektromobiller va kombina edilmis enerijili qurdulu naqliyyat vasitaleri)
magsadauygundur. Elektromobillerin istifadasi ekoloji durumun yaxsilagsdiriimasi istigamatinde
atilan xususi shamiyyastli addimlardan sayilir. Elektromobillarin istismari Gg¢lin mavafiq
infrastrukturun yaradilmasi ve elektromobillarin elektrik doldurma infrastrukturunun teskili de
cox vacibdir.
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THE ROLE OF ELECTRIC VEHICLES IN ADDRESSING ENVIRONMENTAL PROBLEMS
Farhad Adil oglu Veliyev
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Nijat EIkhan oglu Gazanfarli
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Azerbaijan Technological University
The use of conventional vehicles leads to accelerated environmental pollution. In
developed countries, road transport causes the greatest environmental damage. To
improve the environmental situation, the use of promising vehicles is considered
appropriate. The article shows the importance of using electric vehicles, their advantages
and disadvantages are noted.
Keywords: electric vehicle, environment, electric battery, electric filing station,

infrastructure.
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X9ZOR DONIZININ PLASTIK GCIRKLONMaSi: MOVCUD VaziYYaT,
EKOTOKSIKOLOJi RISKLOR V3 INNOVATIV IDARSETM® METODLARI
Zeynab Talibzada
z.talibzade@atu.edu.az
Sarxan Akif oglu Kazimov
serxan2905k@gmail.com
Azarbaycan Texnologiya Universiteti

Xoazar denizi gqapali su hdvzasi olmasi sebabinden antropogen cirklanmays qarsi
son darace hassas bir ekosistemdir. Son illerde global seviyyade aktual olan plastik
cirklonmasi Xazar uglun do kritik ekoloji tehdida gevrilmigsdir. Okeanlarla birbasa c¢ixisi
olmayan bu hoévzads plastik tullantilarin akkumulyasiyasi (toplanmasi) deniz mubhitinin
deqgradasiyasina ve bioloji muxtslifliyin azalmasina sabab olur. [2] Xazar danizine daxil
olan plastik kitlelar asasan doérd istiqamatdan qaynaglanir:

e Transsarhad c¢ay axinlari: Kir, Volga ve Ural ¢aylari boyu yerlesan sanaye ve yasayis
mantagalarindan galen makro-plastiklar danize dasinan asas kutlani teskil edir.

« Sahil boyu urbanizasiya: Cimarlik ve turizm zonalarinda tullantilarin idara edilmasindaki
catismazliglar birbasa girklenma manbayidir.

« Baliggilig ve gemigilik: Sintetik materiallardan hazirlanmis "ruh torlar" ve gemi tullantilar
daniz dibinda dayaniqli ¢irklanma ocaqlari yaradir.

« Mikroplastiklerin formalasmasi: Mezo-plastiklerin fiziki-kimyavi asinmasi naticasinda
yaranan mikroplastikler ($< 5% mm) suyun bitiin tebagalerine sirayst edir. [1]

Plastik cirklonmaesi sadaca vizual cirklenma deyil, ham da biokimyavi tehlikadir.

Mikroplastikler hidrofob xUsusiyyastlarine gore atraf muhitdeki davamli tzvi girklendiricileri
(DUC) 06zins hopdurur. Bu hissacikler planktonlar tersfinden manimsanilir ve
bioakkumulyasiya yolu ile gida zancirinin yuxari pillelarinde duran endemik Xazar suitisi
ve nara baligi kimi canhlarin organizminda toplanarag immun va reproduktiv sistemleri
siradan ¢ixarir.Xazerin plastik ¢irklenmasi ile mubarizada texnoloji ve inzibati yanasmalar
tatbiq edilmalidir:[4]

1. Monitoring: Peyk texnologiyalari va suni intellekt (Al) esash program taminati vasitasile

daniz sathindaki plastik yiginlarinin real vaxt rejiminde xaritalondiriimasi. [1]
2. Dairavi Iqgtisadiyyat Modellari: Plastik tullantilarin "tullantidan-enerjiya" (waste-to-

energy) prinsipi il piroliz prosesinden kegirilmasi ve bioplastiklerin tesviqi. [5]

3. inzibati Tedbirlor: "Tehran Konvensiyas!" garcivasinde regional monitoring
sobakasinin qurulmasi ve sahilboyu muassisaler Ugun plastik emissiya kvotalarinin
totbiqi.[3]

Xazar danizinds plastik girklanmasinin gargisinin alinmasi kompleks yanagsma tslab
edir. Elmi-texnoloji innovasiyalarin regional siyasi amakdasligla inteqrasiyasi ham danizin
ekoloji saglamhgini barpa edacak, ham da "mavi igtisadiyyat" prinsiplarina uygun olaraq
igtisadi samaraliliyi artiracaqdir.[2]
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PLASTIC POLLUTION IN THE CASPIAN SEA: CURRENT SITUATION,
ECOTOXICOLOGICAL RISKS, AND INNOVATIVE MANAGEMENT APPROACHES
Zeynab Talibzadeh
z.talibzade@atu.edu.az
Sarkhan Akif oglu Kazimov
serxan2905k@gmail.com
Azerbaijan Technological University

The thesis examines the dynamics, sources and ecotoxicological impacts of plastic
pollution in the Caspian Sea on the ecosystem. The threats of microplastics to biological
species and human health through the food chain are highlighted. Strategic directions
such as modern satellite tracking systems, waste recycling and the introduction of legal
regulatory mechanisms at the regional level are proposed to solve the problem.

Keywords: Caspian Sea, plastic pollution, microplastics, bioaccumulation,
environmental monitoring, circular economy
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ISTEHSALAT S9S-KUYLORININ VO TiTROYISLORIN INSAN ORQANIZMIN® TOSIRI
VO ARADAN QALDIRILMASI YOLLARI
Sevil Hiilseyn Hiiseynova
huseynova-1965@mail.ru
Azarbaycan Texnologiya Universiteti

Muasir istehsalat musssisalarinde sas-kly ve titrayislar muhum atraf mahit faktorlar
hesab olunur. Bu faktorlar iscilerin saglamhiina manfi tesir gostarerek mahsuldarhgi
azalda ve pese xostaliklarine sabab ola biler [1]. XUsusile metallurgiya, masingayirma,
kimya va tikinti sahalarinda sas-kly vae titreyislerin saviyyasi tehlikali hadde ¢ata biler [2].
Buna gora da istehsalat proseslorinin tahlukasizliyi va isgilarin saglamhgdinin gorunmasi
Uclin sas va titrayiglarin monitoringi ve aradan galdirilmasi mihim shamiyyat dasiyir.

Ses-klly is muhitinde 85 desibel (dB) ve daha yuksak seviyyads oldugda insan
organizmina manfi tasir gdstera biler [3]. Bu tesirler qisamuiuddatli v uzunmuddatli ola biler:

Qisamuddatli tasirler:
Konsentrasiya va diggatin pozulmasi
Yorgunlug ve asab garginliyi
Yuxu keyfiyyatinin azalmasi
Uzunmuddatli tesirler:
Esitma itkisi ve kaskin esitma zadalari
Qan tazyiginin ve urek-damar xastsliklerinin artmasi
Stress, nevroz va digar psixi pozuntular [3]

Ses-klyln tasir mexanizmi asasan esitma sinirlarine ve markazi sinir sistemina
ybnalib. Daimi ylksak sas saviyyssi is¢i organizminin fizioloji ritmini pozarag immunitet
sistemini zeiflede biler. istehsalatda istifade olunan agir masin ve alstlor insan
organizmina muxtalif ndv titreyigler 6turar [3].

Uzun muaddast ylksak titrayise mearuz galmagq isginin fiziki ve psixi saglamligina ciddi
tosir gostere bilor. Istehsalat ses-kiylerinin ve titrayislerin aradan qaldiriimasi ve
minimuma endirilmasi Ugun bir nege Usul tatbiq olunur [4]:

Masin ve avadanliglarin sas va titrayis izolyasiyasi

Sessiz ve az vibrasiya yaradan texnologiyalarin tatbiqi

istehsalat sahslerinin akustik dizayni

is vaxtinin ses-kily ve titrayis seviyyasine uygun seokilde boliinmasi
isgilorin miivafiq talim ve melumatlandiriimasi
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Muhit monitoringi ve mitemadi dlgmalar
Qulaq tixaclar ve qulaqciglar
Antivibrasiya alcaklari ve platformalar
Muhafizevi geyim va ayaqqabilar

Bu tadbirlar birlesdirildikds isgilerin saglamligi qorunur va istehsal proseslarinin
tohliikesizliyi artir. istehsalat ses-kiiyleri ve titrayisler insan organizmine ciddi tesir gésterir,
xususila igitma, sinir sistemi va Urek-damar saglamligina zerar vers biler. [4].Bu tasirlerin
aradan galdiriimasi tgln texniki, teskilati ve ferdi goruyucu tadbirler hayata kecirilmalidir.
Davamli monitoring, yeni texnologiyalarin tatbigi ve is¢ilerin maariflondiriimasi is yerinda
tohlikasizliyin temin edilmasina va pesa xastaliklerinin garsisinin alinmasina xidmat edir.
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THE EFFECTS OF INDUSTRIAL NOISE AND VIBRATIONS ON THE HUMAN
BODY AND WAYS TO ELIMINATE THEM
Sevil Huseyn Huseynova
huseynova-1965@mail.ru
Azerbaijan Technological University
Industrial noise and vibrations have significant effects on workers’ health. High noise
levels can cause hearing loss, stress, high blood pressure, and cardiovascular problems.
Vibrations affect the musculoskeletal and nervous systems and can reduce overall well-being.
To minimize these impacts, technical measures (equipment noise and vibration isolation),
organizational measures (work scheduling, monitoring), and personal protective equipment
(earplugs, anti-vibration gloves and clothing) are applied. Continuous monitoring and worker
education help ensure workplace safety and prevent occupational diseases.
Keywords: industrial noise, vibrations, occupational health, hearing loss, stress,
cardiovascular effects, workplace safety, vibration isolation, personal protective equipment,

monitoring

EKOLOJi FAKTORLARIN INSAN SAGLAMLIGINA T9SIRLORI: RiSK ANALIZL9RI Vo
PREVENTIV IDARSETM® MEXANIZMLORI
Sarxan Akif Kazimov

serxan2905k@gmail.com

Zeynab Sahin Talibzada

z.talibzade@atu.edu.az

Azarbaycan Texnologiya Universiteti
Muasir dovrds texnoloji teraqqi ve senayelagsmanin slratlanmasi straf muhit Gzarindaki
antropogen tazyiqi artirmig, naticeds ekoloji faktorlar insan saglamligina tesir eden esas
determinantlardan birine gevrilmisdir. Umumdiinya Sehiyys Teskilatinin hesabatlarina gérs,
global xastaliklerin shamiyysatli bir hissasi birbasa atraf muhit amillari ile baghdir. Bu faktorlarin
derinden tehlil edilmasi ham ekoloji tahlikasizlik, ham da ictimai ssahiyyanin qorunmasi
baximindan strateji shamiyyat koasb edir [1].

insan saglamh@ina menfi tasir gdsteran ekoloji faktorlari li¢ asas grupda camlasdirmak

olar:
» Atmosfer girklanmasi: Havadaki asili hissacikler (PM 2.5ve PM 10), azot oksidlari ve
kukurd gazi respirator va Urak-damar xastsliklerinin asas tatiklayicisidir [1].
> Su ehtiyatlarinin keyfiyysti: icmali suyun kimyavi ve mikrobioloji girklonmasi (agir metallar,
pestisidlar) hazm sistemi ve endokrin pozgunluglara yol agir [5].
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» Torpaq va gida tahlikasizliyi: Torpagda toplanan toksik maddalarin gida zanciri vasitasila
insan organizmina kegmasi bioakkumulyasiya yaradaraq onkoloji riskleri artirir.

Qlobal istilegsma ve metan emissiyalari kimi faktorlar atmosferin termik rejimini
deyismaekle yanasi, infeksion xasteliklerin arealinin genislonmasine sabab olur. istilik dalgalari
vo ekstrimal hava seraiti xroniki xastaliklorin kaskinlesmasina va psixoloji gerginliya (ekoloji
stres) zemin yaradir [2]. Bu proseslerin idare olunmasi Azerbaycanin "Milli iglim Faaliyysti
Plani" kimi strateji sanadlerds da 6z aksini tapmisdir [3].

Ekoloji risklerin minimallagdiriimasi Ugun asagidaki addimlar zeruridir:

» Ekoloji Monitoring: Hava ve suyun keyfiyyatinin peyk va yerlUstl sensorlar vasitesilo real
vaxt rejiminda izlenilmasi [1].

> Yasil Texnologiyalarin Tatbiqi: Senaye musssiselarinds filtrasiya sistemlarinin
yenilenmasi va alternativ enerji manbalarina kegid [5].

» Maariflandirma: ©halinin ekoloji gigiyena ve davamli istehlak sahasinds biliklarinin
artirlmasi.

Ekoloji faktorlarin insan saglamligina tasiri kompleks xarakter dasiyir va yalniz texnoloji
yenilikler, sart ganunvericilik vo beynalxalg amakdasliq sayssinds nazarat altina alina bilar.
Saglam atraf muhit saglam cemiyyatin temalidir ve bu istiqgamatds atilan har bir addim hem da
igtisadi semaraliliyin artmasina xidmat edir [4].
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IMPACTS OF ECOLOGICAL FACTORS ON HUMAN HEALTH: RISK ANALYSIS AND
PREVENTIVE MANAGEMENT MECHANISMS
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Zeynab Shahin Talibzade
z.talibzade@atu.edu.az
Azerbaijan Technological University
This thesis examines the multidisciplinary impact of modern environmental factors on

human health. The role of atmospheric, water and soil pollution in the development of various
pathologies is substantiated by scientific facts. New health threats emerging against the
backdrop of climate change and innovative management methods for their prevention are
proposed. The article emphasizes the positive contributions of strengthening environmental
monitoring and "green energy" policies to public health.

Keywords: environmental factors, human health, pollution, risk analysis, ecotoxicology,

sustainable development.
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A GREEN APPROACH TO CYBERSECURITY
Lamiya llyas gizi Bayramova'
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Azerbaijan Technological University?!
ADA- student?

Cybersecurity and green technologies are two key pillars for a sustainable and
connected future. Protecting technology infrastructure and energy systems is crucial to
safeguarding our initiatives towards a greener society. By addressing cybersecurity risks
and challenges and taking appropriate protective measures, we can maximize the benefits
of green technologies and build a safer and more sustainable future for generations to
come.

Education and awareness: Train users and operators of green technologies on
cybersecurity best practices, such as using strong passwords, identifying suspicious
emails and links, and regularly updating software and firmware.

Cybersecurity is an integral part of the concept of national security for all states,
including Azerbaijan. While all states are already making plans for their national security in
new trends, they also consider cybersecurity as an integral part of it. The approach to
cybersecurity in Azerbaijan is at a high level, this area is constantly kept in the spotlight by
the head of state, which is a very gratifying and proud moment. The “Strategy of the
Republic of Azerbaijan on Information Security and Cybersecurity for 2023-2027",
approved by our President Ilham Aliyev in August last year, and the measures arising from
this Strategy, are important for a greater understanding of the responsibility of the private
and public sectors. This plays an important role in the formation of national legislation in a
more appropriate form and the development of this area.

A green approach to cybersecurity integrates environmental sustainability into
digital protection by optimizing energy efficiency, reducing carbon footprints, and
minimizing electronic waste without sacrificing security. This involves using energy-
efficient hardware, implementing data lifecycle management to reduce storage, and
leveraging Al for optimized, low-power threat detection [2]. The path to going green has
colored all aspects of business for the past decade. From conversations on material
sustainability and carbon footprint reduction to energy efficient technologies to green
cybersecurity, industries are searching for innovative solutions to minimize environmental
impact.

Green cybersecurity, like many eco-friendly initiatives are charting a revolutionary
path toward sustainability. With a focus on eco-friendly strategies and practices to
reduce energy consumption, carbon emissions, and electronic waste, security is taking a
fundamental shift in how we conceive and implement technology. By aligning the goals of
efficiency and environmental responsibility, green cybersecurity charts a course toward a
more sustainable digital future where technology enhances human lives without
compromising the health of our planet [1].

The primary objective of green cybersecurity is to mitigate the environmental
footprint of your tech stack. This includes optimizing energy consumption by developing
and implementing technologies that require less power to operate — thus helping reduce
both the electricity costs and the carbon footprint associated with energy production.

Additionally, green cybersecurity aims to minimize the use of scarce resources by
promoting the efficient use of hardware and materials while functioning. This involves
designing devices with longevity and recyclability in mind and adopting sustainable
sourcing practices [4].
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Addressing the growing concern of electronic waste, green cybersecurity practices
seek to extend the lifespan of IT equipment and promote responsible disposal and
recycling practices, including the design of devices for easy disassembly and recycling.

This approach helps organizations achieve sustainability goals while strengthening
cybersecurity strategies.

Green Cybersecurity Strategies are about making digital security practices
environmentally responsible To further illustrate, consider that traditional cybersecurity
focuses solely on threat mitigation and data protection, without considering environmental
consequences. Green Cybersecurity Strategies, in contrast, integrate environmental
responsibility into the core principles of security planning and implementation. This
integration is not simply about adding “green” initiatives; it is about fundamentally
rethinking how we approach cybersecurity to ensure it is aligned with broader sustainability
goals.

The growing importance of Green Cybersecurity Strategies is driven by several converging
factors.

First, the growing climate crisis requires urgent action across all sectors, and the
technology industry, including cybersecurity, is a significant energy consumer.

Second, organizations are increasingly under pressure from stakeholders — investors,
customers, and employees to demonstrate environmental responsibility.

This pressure is becoming a business imperative to adopt sustainable practices, including
cybersecurity.

Third, resource scarcity and rising energy costs make energy efficiency not only
environmentally sound but also economically prudent. Therefore, adopting Green
Cybersecurity Strategies is not only ethically sound; it also makes good business sense.
Environmental Responsibility — The most fundamental reason is the ethical obligation to
reduce our environmental impact. While cybersecurity is vital, it should not come at the
expense of the planet.

Stakeholder Pressure — Investors and customers are increasingly prioritizing
sustainability, making green practices a matter of competitive advantage and corporate
reputation.

Economic Prudence — Energy efficiency and resource optimization can lead to significant
cost savings in the long run, making green cybersecurity financially viable.

The specification of Green Cybersecurity Strategies does not compromise on
security; it is about achieving robust security in a more resource-efficient and
environmentally conscious way. It is also about finding innovative solutions that increase
digital resilience and reduce environmental impact. This requires a change in mindset and
a willingness to embrace new technologies and practices that prioritize sustainability
alongside security effectiveness [3].

In this context, the term “green” is not just symbolic; it represents a serious
commitment to reducing the environmental footprint of the digital world.

When companies design their IT security systems with energy efficiency in mind,
they create a more sustainable digital infrastructure without compromising protection. The
key performance indicator in this approach is energy consumption per gigabit (Gbit) of
data throughput in next-generation security gateways. By optimizing this metric,
organizations can reduce their environmental impact while maintaining effective security
controls.

A green approach to cybersecurity in education combines energy-efficient,
sustainable technology with robust digital security. It optimizes energy consumption (e.g.,
green gateways) while employing Zero Trust architectures and educational initiatives to
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secure data. This reduces operational costs, reduces the environmental impact, and builds
a resilient, sustainable, and secure learning environment

Key Components of Green Cybersecurity in Education. Energy-Efficient
Infrastructure: Utilizing modern, energy-conscious security gateways and optimizing
network performance to reduce energy consumption per gigabit (Gbit) of data throughput.
Asset Management and Lifecycle: Regularly updating software to extend the lifespan of
hardware and disposing of devices in an eco-friendly manner.
Sustainable Digital Practices: Encouraging the removal of unnecessary files and emails
to conserve storage energy and switching to cloud-based systems for less carbon-
intensive data storage.
Virtualization: Adopting virtual laboratories and cloud tools, which decrease the need for
physical, power-consuming hardware.
Strategic Benefits
Improved Security Posture: A Check Point Blog post notes that using Al-driven tools
reduces the energy and time needed for manual security checks, while strengthening
overall defenses.
Reduced Operational Costs: Energy-efficient technology reduces electricity consumption
in data centers and IT labs.
Enhanced Education: Using gamified learning, such as cyber challenges and puzzles,
boosts student engagement and skill development.
Implementation Strategies:

Shared Responsibility: Encouraging staff and students to turn off devices to conserve
energy and reduce the attack surface.

Curriculum Integration: Teaching cyber safety and green IT concepts, using tools like
Scratch for younger students.

Strategic Educational Approaches: A ResearchGate study suggests implementing
hands-on exercises and crime script analysis to address the cybersecurity workforce skills
gap.

Holistic Systems Approach: According to a ITU paper, educational institutions should
integrate cybersecurity into the overall infrastructure design.

Key Organizations and Frameworks

ResearchGate (Strategic Approaches to Cybersecurity Learning): Focuses on innovative
teaching methods.

International Telecommunication Union (ITU): Focuses on building sustainable digital
societies.

ScienceDirect (Cybersecurity Activities for Education): Offers curriculum design for
schools.

Check Point Blog (Green IT Approach): Highlights energy-efficient security technology.
Key Action Items for Educationimplement multi-factor authentication. Adopt a Zero Trust
model ("Trust Nothing, Trust Nobody"). Train students in cybersecurity, starting from an
early age. Use MOOC:s for flexible learning.

Apply gamification for better engagement. This integrated approach ensures that
schools, universities, and colleges are not only secure from digital threats but are also
contributing positively to environmental sustainability.

The result of the study: Green cybersecurity is an essential aspect of modern IT
practices, with far-reaching implications for both the environment and the global economy.
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By adopting eco-friendly strategies businesses can safeguard their digital assets while
contributing to a more sustainable future. Reducing cybersecurity risks not only protects
us, but also the planet.

Keywords: green approach, Azerbaijan, Cybersecurity, concept
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MUASIR SUVARMA SISTEMLORI VO ONLARIN KOND T9SORRUFATINDA ROLU
Sealale Mammadova
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Azarbaycan Texnologiya Universiteti

Kand tasarrifati istehsalinin asasini toskil eden amillerden biri su ehtiyatlari va
onlarin duzgun idara olunmasidir. Bitkilerin normal inkigafi, mahsuldarhigin yuksaldilmasi
va keyfiyyatli mahsul alde edilmasi G¢lin suvarma muahdm rol oynayir. Muasir dévrda iglim
dayisikliklari, su ehtiyatlarinin azalmasi va shali sayinin artmasi kand taserriufatinda
suyun daha semarali istifadasini zeruri edir. Bu baximdan ananavi suvarma Usullari ila
yanasl, muasir suvarma texnologiyalarinin tetbigi getdikca daha ¢ox aktualliq gazanir.

Suvarma sistemlarinin inkisafl yalniz mahsuldarligin artirimasi ile mahdudlasmir,
eyni zamanda torpagin munbitliyinin qorunmasi, eroziyanin gargisinin alinmasi va
resurslarin optimallasdiriimasi baximindan da mahim shamiyyet dasiyir. Bu sababdan
muasir suvarma sistemlarinin dyrenilmasi va tatbiqi kand taserrifatinin davamli inkisafi
Uclin asas istigamatlerdan biridir. Suvarma kend tesarrifatinda bitkilarin hayat faaliyyatini
tomin edan asas amillarden biridir. Bitkilerin fotosintez prosesi, gida maddalerinin
torpagdan manimsanilmasi ve hilceyre strukturlarinin formalagsmasi birbasa su ile
baglidir. Su c¢atismazligi bitkilerde stress yaradir, boyumani zaifladir ve naticada
mahsuldarligin azalmasina sabab olur. Agili suvarma sistemlari kand taserrifat
tacrubalerini daha davamli edir, bu sistem har iki problemi eyni vaxtda hall edir, kend
tosarrifatinda sudan istifadeni optimallasdirir ve su ehtiyatlarindan daha semarali
istifadeni temin edir. Muasir suvarma “Damci”, “Yagmurlama”, “Pivot”, “Agilh suvarma”
sistemlari daxildir.[1]

Damci suvarma sistemi sahaysa verilan suyun damci xatleri vasitesile birbasa
bitkinin kok zonasina c¢atdinldigi bir suvarma Usuludur. Diger suvarma uUsullar ila
muqayisede bu sistem daha az elektrik muaharriki gucu tsaleb edir, enerji itkisini,
buxarlanmani va sath axinini minimum endirir. Bu, suya va gubrays genast , eleca da
suvarma prosesinin daha sasmarali aparilmasi ile naticalenir. Bu suvarma sistemi kok
zonasina su va gida maddalarini lazimi vaxtda ve lazimi migdarda c¢atdirmagla har bir
bitkinin optimal inkisafini temin edir. Har bir bitki onun saglam sakilde inkisaf etmasina
imkan veran lazimi muhit va resurslari alir. Damci suvarma bitkilerin suya olan talebatini
odemakla yanasi, onlari gubrs ile temin edir. Bu, ham su, ham de gubradan istifadenin
semaraliliyini artirir, kand tasarrifatini daha davaml edir. Damci suvarma sisteminin asas

255


https://secove-project.eu/es/
https://www.google.com/url
https://ctomagazine.com/
https://ctomagazine.com/
about:blank
mailto:i.aliyeva@atu.edu.az

Umummilli Lider Heydar dliyevin anadan olmasinin 103 illiyine hasr olunmus
“Besinci sanaye inqilabina dogru — universitetlarin rolu, ¢aginiglar ve imkanlar” mévzusunda
Beynalxalg Elmi-Praktik Konfrans

Ustlnliyl onun tazyigla tanzimlenan damcilardan istifade etmakle suyun butln erazi Uzre
vahid paylanmasidir.[2]

Yagmurlama suvarma sistemi suyun xutsusi mexaniki qurdular vasitasile bitkilarin
Uzarina yagis saklinda verilmasina asaslanir. Bu sistemin ig prinsipi ondan ibaratdir ki, su
tozyiq altinda borular vasitesile sahaya Otlrllir ve xususi basliglar vasitesile xirda
damcilar gaklinda bitkilerin Gzarina sapilir. Bu zaman su yalniz torpagi deyil, ham de
bitkinin yarpaq ve gobvda hissesini namlandirir. Yagmurlama suvarma sisteminin asas
ustunliklarindan biri suyun saha Uzrs barabar paylanmasidir.[3]

Pivot suvarma sistemi muasir kand taserrifatinda genis istifade olunan ve asasen

iri tesarrufatlar Ggun nazerds tutulmus mexaniklesdirilmis suvarma sistemidir. Bu sistem
dairavi harakat prinsipina asaslanir va sahani markazi bir négts atrafinda suvarir. 9nanavi
yerustl suvarma udsullar ile muqayisade onlar sudan daha sasmarali istifads etmakls
yanasl, ham da enerji vo amaya shamiyyatli deraceds genast edirlar. Sistemin an boyuk
Ustlinliyl genis akin sahalerinin avtomatlasdiriimis sakilde suvarilmasidir. Pivot sistemi
minimum insan mudaxilasi ila islayir vo bu da amak xarclarini ahamiyystli deracada
azaldir. Sistem suyun barabar paylanmasini temin edir va bitkilarin eyni saviyyada
inkisafina serait yaradir. Pivot suvarma sistemi yavas herokat etdikde sahaya daha ¢ox
su dusur, suret artinldigda ise su migdari azalir belsliklo sistem suyun baraber
paylanmasini tamin edir va bitkilarin eyni saviyyads inkisafina serait yaradir.[4]

Yeralti damci suyu birbasa bitkinin kok zonasina c¢atdiran muasir suvarma
Usuludur. Damci suvarma borulari torpagin bir nege santimetr altina ¢akilarek sathin
buxarlanmasinin qarsisini alir. Bu, suyu birbasa kok zonasina c¢atdiraraq suvarma
semaraliliyini artirir. ©nanavi suvarma Usullari ile migayiseds yeralti damci suvarma 30-
50% suya genast edir. Su itkisinin minimum endirilmasi xtsusu ile su ehtiyatlari mahdud
olan boélgslerde shamiyyatli bir Ustlnlikdir. Bundan alave, bitkilerin ehtiyac duydugu
suyun birbasa kok zonasina catdiriimasi daha saglam va mahsuldar boyama muhiti
yaradir.[5]

Muasir suvarma sistemlari kand tasarrufatinda yalniz suyun bitkilera gatdiriimasini
deyil, ham da resurslarin gorunmasini, mahsuldarligin artmasini ve fermerlorin iqtisadi
sabitliyini tamin eden esas texnoloji yeniliklorden biridir. Bu sistemlarin tatbiqi kand
toserriifatinin davamli inkisafi Giciin strateji shemiyyst dasiyir. iglim deyisiklikleri fonunda
muasir sistemlar torpadin ritubstini sensorlarla izlayarak yalniz lazim olan migdarda su
verir, bu da quraqgliq ve su catismazli§i geraitinde bele sabit suvarmani temin edir.
Avtomatlasdinimis idarsetma is¢i qlvvasina olan ehtiyaci azaldir, enerji ve su sarfiyyatini
minimuma endirir, mahsulun bazar dayarini yuksaldir ve fermerlarin galirini artirir.
Belsaliklo, muasir suvarma texnologiyalarinin genis tetbigi kand teserrufatini daha
dayanigli, meahsuldar ve ekoloji baximdan saglam edir, ham bugunki ehtiyaclar
garsilayir, heam da galacak nasiller Ggun davamli kand tesarrtfati modelinin qurulmasina
sorait yaradir.
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MODERN iRRIGATION SYSTEMS AND THEIR ROLE iN AGRICULTURE
Shalala Mammadova
memmedovashaly@gmail.com
Immi Aliyeva
l.aliyeva@atu.edu.az
Azerbaijan Technological University
Irrigation is one of the main factors ensuring the life of plants in agriculture. The

process of photosynthesis of plants, the absorption of nutrients from the soil and the
formation of cell structures are directly related to water. Water shortage causes stress in
plants, weakens growth and, as a result, leads to a decrease in productivity. Smart
irrigation systems make agricultural practices more sustainable, this system solves both
problems at the same time, optimizes water use in agriculture and ensures more efficient
use of water resources. Modern irrigation includes “Drip”, “Sprinkler”’, “Pivot”, “Smart
Irrigation” systems.
Keywords: Agriculture, drip irrigation, sprinkler irrigation, pivot irrigation, smart irrigation
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QOBOLO RAYONU UCUN KARBON AYAQ iZiNiN HESABLANMASI
Firangiz ©fandiyeva
afandifrngiz@gmail.com
immi Sliyeva
l.aliyeva@atu.edu.az
Azarbaycan Texnologiya Univerisiteti
Karbon izi, insanin hayat terzi ve fealiyysti naticasinda birbasa va ya dolay yolla
atraf muhits atilan istixana gazlarinin tmumi migdarini tamsil edir. Bu iz adaten ilde atilan
tonlarla karbon gazi ils ifada olunur. Bu gakilda tekca bir ferdin deyil, ham da bir teskilatin,
mahsulun ve ya istehsalginin karbon izini hesablamaq muumkinddr. Mahsulun montaj
xottinds istehsalindan istehlakgiya ¢atana gader atdidi istixana qazlarinin migdari hamin
mahsulun karbon izi kimi miaayyan edilir. Karbon ayaq izini hesablamaq Ug¢lun asagidaki
dusturdan isdifade edilir: [4]

CF = (Anaq.tiy_vat X EFnan:’y}rat) + (Asu X E‘Fsu) + (Atunantx X EFtuIIant:)

Burada:

CF (Carbon footprint) — Umumi karbon ayaq izi (adsatan ton CO, ekvivalentla olgullr);

Ai (Activity data)—fealiyyat gostaricisi (masalan: yanacaq serfi, su istehlaki, tullanti hacmi
va s.); EFi (Emission factor) — emissiya faktoru (her fealiyyat vahidina disen CO, migdari);
n — emissiya manbalarinin sayi [1]

Qabale rayonu Ugln sanaye sahslerinin atraf muhits tasirini giymatlendirerken
karbon ayaq izinin hesablanmasi regionun ekoloji giymatlendiriimasinde muhum rol
oynayir (C. 1).

Cadval 1. Qabala rayonu ligin CO2 miqgdari

Faaliyyat sahalari CO2 (min ton)
Nagliyyat 2.3
Su 13.86
Tullanti 6.9
Stasionar manbalar 0.3
Cirkab sular 0.35

Buradan arazi G¢un Umumi karbon emissiyasi:
2.3+0.3+13.86+0.35+6.9=23.71 min ton CO,
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Hesablamalara asasan Qabala rayonu Uzre Umumi karbon ayaq izi 23.71 min ton
CO, taskil edir. Bu natice gosterir ki, arazide emissiyalarin formalagsmasinda asas pay
muxtelif sektorlar Gzra geyri-barabar bdllsdiurdlmisdir ve xususile nagliyyat ve su
istehlaki Gstunluk teskil edir.

Hesablamadan go6rinlir ki, karbon emissiyalarinin an bdylk hissasi nagliyyat
sektorunun payina dusir (2.3 min ton CO,), bu ise rayon earazisinde avtomobil sayinin
artmasi, yuk ve sarnigin dasimalarinin intensiviesmasi ile izah olunur. Bununla yanasi, su
istehlaki ile bagl emissiyalar (13.86 min ton CO,) Umumi karbon ayaq izinde muhim yer
tutur. Bu hal suyun cixarilmasi, dasinmasi va istifadesi zamani enerji sorfiyyati ilo
alagadardir va xususile kend taserrufati ve suvarma fealiyyatlerinin genis olmasi ile
baghdir.

Tullantilarin idara olunmasi sektoru (6.9 min ton CO,) da shamiyyatli emissiya
manbayidir. Maigat tullantilarinin hacminin artmasi onlarin pargalanmasi zamani metan va
diger istixana gazlarinin yaranmasina sabab olur ki, bu da karbon ekvivalentinde yuksak
gostarici yaradir. Digar terafdan, stasionar manbalarin emissiyasi (0.3 min ton CO;) va
girkab sularin tasiri (0.35 min ton CO,) Umumi balansda nisbaten asagi paya malikdir.[3]

Umumilikds, slds olunan naticelar géstarir ki, Qabals rayonunda karbon ayaq izinin
formalagsmasinda asas determinantlar nagliyyat sistemi, su resurslarinin istifadesi ve
tullantilarin  idare olunmasidir. Bu ise asagi karbonlu inkisaf strategiyalarinin
hazirlanmasinda xususile naqliyyatin optimallasdiriimasi, su resurslarinin samarali
istifadasi ve tullantilarin takrar emalinin geniglandirilmasi kimi tadbirlerin prioritet oldugunu
gosterir.[2]

ODOBIYYAT
. Azarbaycan Respubilkasi Ekologiya ve Tabii Sarvatlar Nazirliyi - https://eco.gov.az/az
2. Azarbaycan Respublikasi Qabsle Rayon icra Hakimiyyati - https://gebele-
ih.gov.az/page/13.html
3. Stat.gov.az - https://www.stat.gov.az/
4. Climate variability and change-
https://en.wikipedia.org/wiki/Climate_variability_and_change
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CARBON FOOTPRINT CALCULATION FOR GABALA REGION
Firangiz Efendiyeva
afandifrngiz@gmail.com
Immi Aliyeva
l.aliyeva@atu.edu.az
Azerbaijan Technological University
The annual carbon footprint for the Gabala district was calculated at 33.71 thousand

tons of CO, equivalent using a specific methodology. The study indicates that the primary
emission sources are the transport, water consumption, and waste management sectors.
Specifically, the intensification of transport and energy-intensive irrigation activities in
agriculture are key factors increasing the carbon load. To reduce environmental pressure,
optimizing transport and efficient resource management in the region is essential. These
findings serve as baseline indicators for the district's low-carbon development strategy.

Keywords: water consumption, waste management, optimizing transport, efficient

resource management
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REGIONAL iNKiSAF BAXIMINDAN ALTERNATIV ENERJi MONBOLORININ
FORMALASMASININ T9DQiQi
Gulsurs Yusif qizi Mehdiyeva
gulsura@list.ru
Giilsan Fazil qizi Axundova
gulsenaxundova2023@gmail.com
Azarbaycan Texnologiya Universiteti

Giris. Alternativ enerji manbalarinin inkisafli miasir dévrda global va regional saviyyada
muhim movzuya c¢evrilmisdir. Fosil yanacaqglara olan yuksak asililig enerji tahlukasizliyi vo
ekoloji problemler vyaradir. Bu sababden barpa olunan enerji manbalerine ydnalen
investisiyalar artir. Alternativ enerji temiz, davamli va tebistden asili olan enerji ndvlerini shata
edir. GUnas enerjisi, kulak enerjisi, biokutla, hidroenerji va geotermal enerji bu sahanin asas
komponentlaridir. Har bir enerji névi 6ziinemaxsus Ustunliklare va regional tetbiq imkanlarina
malikdir. Alternativ enerji layihalerinin hayata kegirilmasi yerli igtisadiyyatin inkisafina téhfe
verir.

Movzunun aktualhgi: Alternativ enerji manbalerinin inkisafi muasir ddvrde aktual
movzulardan biridir. Dinya shalisinin artmasi enerji talebatini suretls artirir. Fosil yanacaglara
olan ylksak asililiq dlkalerin enerji tahlikasizliyini riske atir. Eyni zamanda, fosil yanacaglarin
istifade edilmasi ekoloji problemlari darinlesdirir. Karbon qazlarinin emissiyasi iglim
dayisikliyine sabab olur. Bu sababdan barpa olunan enerji manbalarina yonalan diggst
artmaqdadir. Alternativ enerji ekoloji cehatdan temizdir vo davamlidir. Regionlarda enerii
tominatinin saxalendiriimasi sosial-igtisadi inkisaf Ugun vacibdir. Glnas va kilak enerjisi
kimi manbalar bolgalera alava igtisadi potensial gazandirir. Biokutle ve hidroenerji kand
taserrufati ve senaye sahalerina yeni imkanlar teqdim edir. Alternativ enerji layihalari ig
yerlarinin yaradilmasina kémak edir. Yerli icmalarin enerji resurslarindan faydalanmasi
regionlarin inkisafini suratlandirir. Texnoloji yeniliklarin tatbiqi enerji semaraliliyini artirir.
Dovlet siyasati ve subsidiyalar sahanin inkisafini desteklayir. Alternativ eneriji investisiyalari
regional iqtisadiyyata tohfs verir. Bu sahada tahsil va kadr hazirhdr uzunmuaddatli

cixis edir.

Tadgiqatin maqgsadi. Tadgiqatin maqgsadi regional inkisaf baximindan alternativ
enerji manbalarinin formalagsmasini va tetbiq imkanlarini arasdirmaqdir.

Tadgiqgat metodlari. Tadgigat metodlari kimi analitik tahlil, statistik malumatlarin
oyranilmasi ve saha Uzre mlgayisali arasdirmalar istifade olunmusdur.

Materiallar ve miuzakiralaer: Alternativ enerji manbalerinin regional inkisafda rolu
genis sokilds arasdiriimisdir. Bu sahada asas materiallar ginas, kulak, biokutls, hidro ve
geotermal enerji ile bagh malumatlar ahate edir. Glinas enerjisi tgln fotovoltaik paneller
va gunas kollektorlari esas avadanliglardir. Glinas enerjisinin potensiali 6lkanin cenub
bolgelarinde daha yuksakdir. Kulek enerjisi ugun turbinler ve generatorlar asas texniki
vasitalerdir. Daniz sahillari ve yuksak relyefli srazilor kulek enerjisi Ugun alveriglidir.
Biokutle enerjisi Ggln kand tasarrifati tullantilari, agac galiglari ve senaye tullantilan
istifade olunur. Bu enerji ndvu kend taserrufati ve kicik senaye sahalarina slave galir
getirir. Hidroenerji Gg¢lin su anbarlari ve Kkigik hidroelektrik stansiyalar qurulur. Su
ehtiyatlarinin bollugu hidroenerjinin samarali istifadasini temin edir. Geotermal ener;ji
vulkanik ve termal sahalerde tetbiq olunur. Bu enerji névl dayanigl va ekoloji cehatdan
tomizdir.

Alternativ enerji layihaleri yerli is yerlarinin yaradilmasina téhfe verir. Eyni zamanda,
texnoloji inkisafin suretlenmasinae imkan yaradir. Enerji layihalorinin maliyyslagdiriimasi
ham dovlet, hem de 0zal sektor terafinden hayata kegirilir. Subsidiyalar ve vergi glizeastlari
sahanin inkisafini stimullasdirir. Yerli icmalarin layihalerda istiraki ugurun taminatidir.
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Alternativ enerji istehsall bolgaler arasinda igtisadi balansi glclendirir. Elektrik enerjisinin

saxalondirilmasi senaye va kand taserrufati Ggun vacibdir. Enerji layihalari yerli biznes

sektorunu stimullagdirir. Texnoloji innovasiyalar enerji samaraliliyini artirir.  Eneriji

tochizatinin davamlihgi sosial rifahi yuksaldir. Layihalarin planlasdiriimasi zamani ekoloji
tolablar nezare alinmalidir.

RegionalEInkigaf
|
v . - - - - - ..
Alternatiiv Enerji Manbalari Bu qgrafik gdstaerir ki, her bir alternativ enerji
novu regional inkisafin muxtaslif sahalarina

. f T | . (igtisadiyyat, masgullug, infrastruktur ve s.)

v v v v v tosir edir.

Guney Kulsk  su Bloenerji Netica: Arasdirma gosterir ki, alternativ
| | | enerji manbalari regional inkisaf Ugun strateji

Enerji veni infra-  Kond cabit ahamiyyete malikdir. Bu enerji novleri fosil

teminat1 is yerleri struktur galir enerji  yanacaqglara olan asilihgr azaldir va enerji

monbayi T Amasatyartim tohllikesizliyini tsmin edir. Ginas va kiilak

enerjisi bolgalerde elave iqtisadi imkanlar
yaradir. BiokUtle va hidroenerji kand tasarrufati va senaye sahaslarina slava resurs taqdim
edir. Alternativ enerji layihaleri is yerlarinin yaradilmasina tdéhfsa verir. Texnoloji inkisaf
sahanin semaraliliyini artirir ve innovativ halleri tesviq edir. Layihalarin maliyyalasdirilmasi
dovlet ve 6zal sektor tarafinden destaklanir. Yerli icmalarin istiraki layihalerin ugurunu
tomin edir.

Tadgiqat isinin yeniliyi. Teadqgigat isinin yeniliyi ondadir ki, regional inkisaf
kontekstinda alternativ enerji manbalarinin formalasmasi ve tatbiq imkanlari sistemli
sokilde analiz edilmisdir.

Tadgiqat isinin tatbigi ahamiyyati. Tadgigat isinin tatbigi shamiyyati ondadir ki,
alternativ enerji layihalarinin regional iqtisadiyyat ve sosial inkisaf Ugln potensialini
muayyan edir. Eyni zamanda, is enerji siyasatinin planlasdiriimasi ve yerli icmalarin
layihalardas istirakini tasviq etmak Ugln praktik tdévsiyalar teqdim edir.

Tadgiqat isinin iqtisadi samarisi. Tadqigat isinin iqtisadi semarasi ondadir ki,
alternativ enerji manbalerinin istifadasi yerli igtisadiyyata alave galir ve yeni is yerlarinin
yaranmasini temin edir. Bu, hamginin enerji asilihginin azalmasi va resurslarin samarali
istifadasi ile regionlarin davaml inkisafini destaklayir.

ODOBIYYAT
1. Oliyev, R. “Alternativ enerji manbalari va onlarin regional inkisafda rolu.” Baki, 2020.
2. Hasanov, T. “Glnas va kulak enerjisinin igtisadi potensiali.” Baki, 2019.
3. Mammadova, L. “Barpa olunan enerji ve atraf mihitin gorunmasi.” Baki, 2021.
4. Quliyev, S. “Regional inkisaf ve enerji siyasati.” Baki, 2018.

STUDY OF THE FORMATION OF ALTERNATIVE ENERGY SOURCES FROM THE
PERSPECTIVE OF REGIONAL DEVELOPMENT
Gulsura Yusif Mehdiyeva
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Gulshan Fazil Akhundova
gulsenaxundova2023@gmail.com
Azerbaijan Technological University
The formation of alternative energy sources from the perspective of regional
development has acquired strategic importance in the modern era. These sources reduce
dependence on fossil fuels and ensure energy security. Among the types of alternative
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energy, solar, wind, biomass, and hydropower occupy a significant place. The
geographical and climatic characteristics of each territory play a crucial role in determining
its energy potential.

Certain regions of Azerbaijan possess favorable conditions for the use of solar
energy. Wind energy is most effective in coastal zones and areas with high relief. In
biomass energy production, agricultural waste can be utilized. Hydropower is applied in
regions rich in water resources.

Alternative energy projects bring additional income to the local economy and
contribute to job creation.

Keywords: alternative energy, energy, regional development
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Industrial waste is an inevitable byproduct of production activities, and its effective
management is crucial for both environmental protection and economic development. This
study examines the current state of industrial waste in the Baku economic region of
Azerbaijan, highlighting the types, volumes, and environmental impacts associated with
industrial activities. The region, as the country’s largest industrial center, faces significant
challenges related to waste generation from energy, petrochemical, metallurgy, and food
processing sectors. Rapid industrial growth has increased pressures on soil, water, and air
quality, posing risks to human health.

In countries like Azerbaijan, where the oil industry has developed intensively, issues
related to the type, volume, processing, and disposal of industrial waste vary significantly
from region to region. The aim of this study is to assess the current state of industrial
waste in different economic-geographical regions of Azerbaijan, identify existing problems,
and propose potential solutions for future implementation. [1, 3]

Although industrialization is one of the main driving forces of economic growth, it is
accompanied by increased environmental pressure. The Baku economic region plays a
leading role in shaping the national economy. In particular, the historical development of
the oil industry has led to the formation of industrial zones in Baku and the surrounding
areas of the Caspian Sea. The analysis shows that industrial waste remains a significant
environmental safety issue in the Baku economic region. [2, 5]

To ensure sustainable development, the following measures are considered
appropriate:

1. Increasing the recycling potential of industrial waste;

2. Implementing modern filtration and wastewater treatment facilities;

3. Strengthening environmental audit and monitoring systems;

4. Integrating circular economy principles and green technologies into industrial policy;

5. Expanding public oversight and awareness initiatives.

Thus, effective industrial waste management is a key condition for maintaining a

balance between economic development and environmental safety and can ensure the
long-term sustainable development of the region.
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Abstract: Industrial waste is an inevitable byproduct of production activities, and its
effective management is crucial for both environmental protection and economic
development. This study examines the current state of industrial waste in the Baku
economic region of Azerbaijan, highlighting the types, volumes, and environmental
impacts associated with industrial activities. The region, as the country’s largest industrial
center, faces significant challenges related to waste generation from energy,
petrochemical, metallurgy, and food processing sectors. Rapid industrial growth has
increased pressures on soil, water, and air quality, posing risks to human health.
Keywords: Industrial waste, waste management, environmental safety, human health,
pollution, sustainable development
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MOSAFODAN ZONDLAMA MBLUMATLARININ TOTBIQ SAHOLORI
Sevil Hiiseyn Hiiseynova
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Azarbaycan Texnologiya Universiteti

Muasir dovrde informasiya texnologiyalarinin suratli inkisafi muxtalif elmi sahslarde
yeni metod ve yanasmalarin yaranmasina sabab olmusdur. Bu baximdan masafeden
zondlama texnologiyasi Yer sathi ve onun komponentlari haqqinda operativ, deqiq ve
genis migyasli malumatlarin alde edilmasinde muhum rol oynayir. Mesafaedan zondlama
dedikda, obyekt va ya hadisaler hagqginda birbasa temas olmadan, asasen peyk ve ya
hava platformalari vasitesile malumatlarin toplanmasi nazards tutulur [1].

Masafaden zondlama malumatlarinin an genis istifade sahslerindan biri kand
tasorrufatidir. Peyk sakillori vasitasile torpaq ortlyunun veziyyati, bitki inkisaf mearhalelari,
suvarma ehtiyaclari vo mahsuldarliq saviyyasi haqgginda malumat slds etmak mumkundur.
Fermerlor bu melumatlardan istifade edarek okin sahselerinin idare olunmasini
optimallasdirir, gubre va su ehtiyatlarindan daha semerali istifade edirler [2]. Bundan
alava, xastalik va zararvericilarin erkan marhalade agkar edilmasi de masafadan zondlama
vasitasile mumkun olur.

Ekologiya ve atraf muhitin mihafizesi sahasinde de masafadan zondlama mihim
rol oynayir. Megalarin mahv edilmasi, torpaq eroziyasi, sehralasma ve su ehtiyatlarinin
azalmasi kimi problemler peyk malumatlari asasinda izlenile biler. Xususila iglim
dayigikliklarinin tasirlarinin giymatlendirilmasi Ggun uzun muddatli peyk mugahidalari boyuk
ahamiyyet kesb edir [3]. Bu malumatlar ekoloji monitoring sistemlarinin qurulmasinda va
tabii resurslarin davamli idara olunmasinda istifade olunur.
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Geologiya ve faydali qazintilarin axtarigi sahasinde masafadan zondlama
texnologiyasi yeni imkanlar acir. Muxtelif spektral diapazonlarda alde olunan mealumatlar
vasitasile yeralti strukturlarin xtsusiyyatlaeri miayyan edile biler. Bu isa neft, qaz ve digar
mineral resurslarin axtarigini daha effektiv edir. Eyni zamanda, zslzals, surigsma va diger
tobii falakatlerin risklarinin giymaetlandiriimasinde da masafeden zondlama mihim vasite
kimi ¢gixig edir [4].

Seharsalma va infrastrukturun planlasdiriilmasi sahasinds de mesafedan zondlama
genis istifade olunur. $Saharlarin geniglonmasi, torpaq istifadssinin dayismasi va naqliyyat
sobakalerinin inkisafi peyk sakillari vasitesile analiz edilir. Bu malumatlar urbanizasiya
prosesloerinin idare olunmasina va dayanigli sahar inkigafinin temin olunmasina kdmak
edir. Hamginin, févgalada hallarin idare olunmasinda — masalen, sel, yandin va zslzala
zamani — operativ malumatlarin alds edilmasi Gglin masafedan zondlama avazsizdir [1].

Meteorologiya sahasinda masafeden zondlama hava saraitinin
prognozlasdiriimasinda mihim rol oynayir. Peykler vasitesile bulud ortlyl, temperatur,
rutubat ve kulek surati kimi gdstericiler davamli olaraq izlenilir. Bu malumatlar hava
prognozlarinin daha daqiq hazirlanmasina ve tebii falakatlerin svvelceden xabardar
edilmasina imkan yaradir [2].

Su ehtiyatlarinin idare olunmasi da masafedan zondlama malumatlarinin tatbiq
olundugu vacib sahslaerdandir. Caylarin, gollerin ve su anbarlarinin saviyyasi, suyun
keyfiyyati va dayisiklik dinamikasi peyk musahidaleri vasitasile izlenilir. Bu malumatlar su
resurslarinin samarali istifadaesina va su ¢atismazligi problemlarinin hallina kdmak edir [3].

Naticoe etibarile, masafadan zondlama texnologiyasi muxtalif sahalerds genis tatbiq
imkanlarina malikdir ve muasir elmin ayrilmaz hissasine c¢evrilmisdir. Bu texnologiya
sayasinda alda olunan malumatlar garar gabuletma proseslorini daha ssash ve effektiv
edir. Galacakds texnologiyanin daha da inkisaf etmasi ile masafeden zondlamanin tatbiq
sahalarinin geniglanacayi va daha innovativ hallarin ortaya gixacagi gozlenilir. Masafadan
zondlamanin tetbiq sahaleri mihim ekoloji shamiyysat dasiyir.

Cadval 1. Masafadan zondlamanin asas tatbiq sahalari va istifada istigamatlari

Sr‘ll;a Tatbig sahasi istifade istigamatleri
1 Kand taserrifati Bitki monitoringi, mahsuldarhgin giymatlandiriimasi
2 Ekologiya Messlorin izlonmasi, sehralagsma, iqlim doayisikliklari
3 Geologiya Faydali gazintilarin axtarigi, yeralti struktur analizi
4 Seharsalma Urbanizasiya, torpagq istifadasi analizi
5 Meteorologiya Hava prognozu, atmosfer miusahidaleri
6 Su ehtiyatlar Su saviyyasinin va keyfiyyatinin monitoringi

Mesafaden zondlama malumatlari mixtelif sahelerde genis istifade olunur. Kand
tasorrufatinda bitkilerin inkisafl, mahsuldarligin giymatloendiriimasi ve suvarma ehtiyaclari
izlenilir [1], [4]. Ekologiyada mesalarin vaziyysti, sahralasma va iglim dayigsikliklori
musahida olunur [4], [7]. Geologiyada faydali gqazintilarin axtarigi va yeralti strukturlarin
analizi aparilir [3]. S$ehersalmada torpaq istifadesi ve urbanizasiya prosesleri
giymatlondirilir [2]. Meteorologiyada hava prognozu ve atmosfer gostaricilari izlanilir [4], [5].
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Su ehtiyatlari sahesinda caylarin, gollerin ve su anbarlarinin saviyyssi ve keyfiyyati
monitoring olunur [3].

ODOBIYYAT
1. Mahmudova V. X. Geoinformatika ve aqroekoloji masalalarin hallinde masafeden
zondlama metodlarinin tatbigi. Baki: Adiloglu 2021. 228 sah.
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istifade 2025. EIm.134 sah.
4. https://earthobservatory.nasa.gov
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APPLICATION FIELDS OF REMOTE SENSING DATA
Sevil Hiseyn qizi Hiseynova
huseynova-1965@mail.ru
Azerbaijan Technological University

Remote sensing is a modern technology that allows the collection of information
about the Earth's surface without direct contact, mainly through satellites or aerial
platforms. It provides timely, accurate, and large-scale data that is widely used in various
fields. Remote sensing applications include agriculture, ecology, urban planning,
meteorology, and water resources management. This technology plays a vital role in
decision-making processes, environmental monitoring, and sustainable resource
management.
Keywords: remote sensing, satellite data, GIS (Geographic Information Systems),
agriculture, environmental monitoring, climate change, geology, urban planning,

meteorology, water resources.

XOZOR DONIZININ 9SAS GCIRKLONMD MONBOLORI VO EKOLOJi PROBLEMLORI
Laman Valeh qizi Nagiyeva
Nagiyevaleman9@gmail.com
Azarbaycan Texnologiya Universiteti

Ekoloji xarakteristikasina géra Xazar denizi ¢cox vaxt diger qapali hdvzaler kimi dyrenilir.
Buna sabab isa Xazar danizinin okeana he¢ bir ¢ixisinin olmamasidir. Qapali hdvzalerin
ise bir sira problemlari var. Masalan, tebii resurslarin kemiyyeatca tikanmasi, antropogen
ve torpaqustl tebii ekosistemlarin tanazzlll, deniz muhitininin girklenmasi ve su
ekosistemlarinin tanazzlll. Sonuncu an bdylk problem sayilir. Baliq tesarrifati ve sanitar
toksiki xususiyyatleri baximindan Xazearin durumu hala Sovetlar Birliyinin sonunda krizis
dovrunun baslangici kimi giymatlandirilirdi. Bela ki, hale 1992-ci ilden Volga hovzasi va
Xazerin sahil zonasi “ekoloji falakat zonasi” adlandiriimisdir.Hazirda Xazarin ekoloji
vaziyyasti olduqca gergindir. Danizin self zonasinda problem daha da kaskinlesmisdir ki,
artiq bu sarazilards 6lu zonalar yaradilmisdir [1].

Xoazer danizi problemleri igerisinde seviyye teraeddudu ils yanasi,deniz sularinin
¢irklonmasi va bununla slagadar ekoloji seraitin korlanmasi son dovrin an muhim
problemidir. Zangin tabii sarvatleri vo mualice ahamiyyati tarixan onun atrafinda goxlu
sayda insanlarin maskunlagsmasina sebab olmusdur. Xazar danizinin asas ¢irklanma
manbaleri onun hovzesinda, sahillarinde ve akvatoriyalarinda yerlagsan saharlerin va
sonaye obyektlorinin girkab sulari, cay ve deniz naqliyyatindan,neft madanlerindan daxil
olan muxtalif cirklandiricilordir. ©ger bu ¢irkli sular denizin Ust qatinda baerabar
paylansaydi,onda il arzinde hamin qatin galinhg 10-11 sm c¢atardi. Xazarin sularinin
cirklonmasinda Volqga, Kur ve Ural gaylari da az rol oynamir. Tblisi, Rustavi seharlarinda
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senaye muassisalarinin girkab sulari, hamgcinin kand tasarrifatinda igladilon muxtalif toksiki
maddaeler Kir gay! vasitesi ile Xezare daxil olur. Baki, Sumqayit, Mahacgala, Hasterxan,
Tarkmenbagi, Rest, ©nzali gsaharlerinden denize axidilan ¢irkab sulari onun asas
cirklandiricilarinden hesab edilir [2].

Daeniz sularinin girklenmasi Xazarin ekoloji seraitinde bdyuk garginliya sabab olmus, onun
bir sira sahil bdlgalerinds ise ekoloji bohran yaratmisdir.Danizin ekoloji saraitine Volga,Kur
hdvzalarinda bir sira sututarlarin yaradilmasi da menfi tesir gostermisdir. Bu sututarlarin
migdarinin kaskin azalmasina sabab olmus, digar terafdan bir sira oldugca giymatli baliq
ndvlarini ananavi kuru tokmak yerlarindean mahrum etmisdir.[1]

Qazaxistan va Turkmenistanda da Abseronda oldugu kimi neft-qaz istehsali markoazlori
acllib. Bu regionlarin ekiloji durumu respublikamiz ile muqayisede heg¢ de yaxsi deyil. Cunki
burada cixarilan neftin tarkibinde merkaptonlarin migdari ¢ox,kukardli birlesmalar daha
artiqdir. Belo nefti xUsusi yolla temizlemak lazim gslir ki, bu da slave problemlar va xarc
tolab edir. Bu prosesda ekoloji standartlar mitleq nazere alinmalidir,eks halda Xazarin
batin akvatoriyasi pis hala duse biler. Bu ¢irklenma manbaleri ig¢arisinda birinci yeri
Xozare axan cgaylar vasitasile gatirilan girklanma tutur. Xazareatrafi élkalar arasinda danizin
muhafizasi ucln yekdil sazis olmadigindan brakonyerlik visat almisdir. Cirklenmanin va
brakonyerliyin artmasi, Xoazarin otrafinda baligartirma zavodlarinin  avvalki glcle
islemamasi denizde bir ¢ox ndvlserin, xudsusan nare baldinin ehtiyatinin tikanmasi
problemini yaratmigdir.[2]

Coenubi Xeazarde cirklanma daracasine gora “Olu zona” adlandirilan bir sira sahalar
movcuddur ki. Bura neft daslari Akvatoriyasi, Baki, Krasnovodsk buxtalari ve Celeken
yarimadasi sabhillari aiddir. Baki buxtasi asl neft mahsullari anbaridir. Burada grunt 3,5-5-
7m darinlikda neft mahsullari ile doymusdur. Ekoloji béhran sahaleri Xaezar denizinda Baki,
Sumgqayit, Mahacggala, Turkmanbasi seharlarinin akvatoriyalari,istismarda olan deaniz neft
yataqglari rayonlari aid edilir.Xezar denizi tgln an tahllkali girklenma tarkibinda zararli
kimyavi maddaler olan tullantilar ile ¢irklenmadir. Bunlardan neft karbohidrogenleri,
karbohidrogenlar, karbonukleidler ve agir metallari misal gdéstermek olar. [2]Malum
manbalars asaslanan hesablamalara gore Xazarin xvalin epoxasinin kasfinden bari daniza
2,5 milyon ton xam neft axmisdir. Danizde olduqca ¢oxlu gaza hadissleri bas verir ki,60-ci
illearde Xazerin Orta ve Canub selfinds gaza neticesinde danize 4000 ton aylarla
manbadan sénmayan yangin,faaliyyetda olan grifonlardan 20 min ton gqaz-neft kondensati
axmisdir.Simali Xazarin ¢irklanmasi asasan ¢ay axinlari ve denizdaki neft yataqglari ile
alagadardir. Qazma proseslarinde muxtalif dereceds toksikliya malik olan xususi
materiallardan ve kimyeavi reagentlarden istifada olunur, texnoloji tullantilar emela gsalir,
batin bunlar Xazaerin flora ve faunasi Ggin miayyan tahlike yaradir.
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MAIN POLLUTION SOURCES AND ENVIRONMENTAL PROBLEMS
OF THE CASPIAN SEA
Laman Valeh qizi Nagiyeva
Nagiyvevaleman9@gmail.com
Azerbaijan University of Technology
As a result,the environmental problems of the Caspian Sea should be the focus of
attention not only of the region but of the entire world. Marine pollution leads to the decline of
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marine flora and fauna ,the degradation of coastol ecosystem, the destruction of fisheries
and the deterioration of the quality of water resources. Therefore it is important to
strengthen cooperation between countries, use modern technologies and increase
environmental control to improve the ecological state of the Caspian Sea.Only through
joint efforts can the natural balance of the Caspian Sea be preserved and a healthy
ecosystem passed on to future generations.

Keywords: Caspian Sea, dirty water, drilling wastewater, poaching, COP29
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3ArPA3HEHUE OKPYXAIOLLEN CPEQbLI: AHANTU3 NPOBNEMbI
3AIrPA3HEHUA NO4YB
AMuH lN'ynues
MNonbwaH HamasoBa
eminquliyev6l2@gmail.com
A3epb6anaXaHCKUN TEXHOSTOMMYECKUM YHUBEpPCUTET

B cCOBpeEMEHHLIX YCNOBUAX CTPEMUTENBHOIO pPa3BUTUA MNPOMbILNIEHHOCTU U
CENbCKOro X03sINCTBa npobrema 3arps3HeHus OKpyxawlwen cpefbl npuobpeTtaeT
rnobanbHbii  xapaktep. Ocoboe MeCcTo cpeau 3KONormyecknx npobnem 3aHumaeT
3arpsisHeHue roYyB, MOCKOSbKY MoYBa ABMNAETCA BaXXHENLMM KOMMOHEHTOM Buocdepbl u
OCHOBOW NMPOAOBONIbCTBEHHOW Be3onacHOCTU. 1o AaHHBIM 9KONOMMYECKUX UCCNenOoBaHUMN,
3HaunTenbHasad 4acTb CeJIbCKOXO3AMCTBEHHbIX 3eMefnb noaBepraeTca gerpagauuu u
3arpsasHeHuio [1].

[MoyBa BLINOSHAET PS4 XKUIHEHHO BaXKHbIX (PyHKUMK: obecneynBaeT pocT pacTeHUHN,
y4yacTBYET B KPyroBopoTE BELLECTB M CNYXUT Cpeaon obMTaHus MHOXEeCTBa OpraHn3MoB.
OpHako B pesynbTaTte aHTPOMOreHHOro BO3OEUCTBUA €€ CBOWCTBA CyLEeCTBEHHO
yXyaLlatoTcs.

CornacHo coBpeMEHHbIM OLEHKaM, eXXerogqHo MUSIMOHbI FEKTapoB 3eMeNb TEPSAIOT
CBOO NNOOPOLHOCTL BCEACTBME 3arps3HEHNA U HepauMOHarbHOro UCnonb3oBaHna [2].
OTO NPUBOOUT K CHMXKEHWUIO KavyeCTBa CEeflbCKOXO3ANCTBEHHOM MPOAYKUUM U YXYALLIEHUIO
9KOSOrM4Yeckom cuTyaumm B LLEESIOM.

K OCHOBHbIM UCTOYHMKaAM 3arpsA3HEeHMs NOYB OTHOCATCS:

—  MPOMBbILLSIEHHbIE OTXOAb!;

—  CEeNnbCKOXO3SMNCTBEHHbIE XMMUKaTbI (NecTuunabl, yaobpeHus);
—  ObITOBbIE OTXOAbI U NNACTUK;

—  HedTenpoayKTbl N TSXKENbLIE MeTansbl.

IMpomblwneHHas geaTenbHOCTb CONPOBOXAAETCHA BbIODPOCAMMN TOKCUYHbLIX BELLECTB,
KOTOopble HakannueawTcsd B nodBe. B cenbckoMm XO35MCTBE LUMPOKO MPUMEHSIOTCA
XMMUYECKME BELLLECTBA, CMOCOBHbIE HAapyLLaTb ECTECTBEHHYIO CTPYKTYPY MOYBbI.

Ocobyto onacHOCTb NPeACTaBMNAT TSHXKENbIE MeTansbl, TakMe Kak CBUHEL,, KagMuni
N pTyTb, KOTOpble 06f1agatoT BbICOKON TOKCUYHOCTLIO U CMOCOBHOCTBIO K HAKOMMEHUO B
XuBbIX opraHuamax [3].

[na CHUWXeHUs1 ypOBHS 3arpsi3HEHNS NOYB HEOBXOANUMO NPUMEHEHNE KOMMSEKCHOIO
nogxopna:

—  BHeOpeHue 3Konornyeckn 6e3onacHbIX TEXHONOMNM;

—  COKpaLleHMe NCMOonb30BaHUS XUMUYECKUX YO0OpEHWI;

—  pasBUTME CUCTEMbI NepepaboTkn OTXOAOB;

—  yCWUSIEHME IKOSIOrMYEeCKOro KOHTPOSS CO CTOPOHbI rOCYapcTBa;
—  NOBbILLEHME 3KONOIMYECKON KyNbTYpPbl HACESNEHWS.
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[lononHuTenbHO criedyeT pasBuMBaTb MeXAyHapoaHoe COTpyaHMYecTBO B obnactu
oXpaHbl Mo4YB, 0OMEeHMBaTbCA NepedoBbIMM MpPakTUKaMU U BHeAPSTb WHHOBALMOHHbIE
MeToAbl MOHWUTOPMHIA COCTOSIHUS 3eMefnb. BaxHbiM  HanpaBneHnem  siBNsieTcs
aKonormyeckoe ob6pa3oBaHue, koTopoe OPMUPYET OTBETCTBEHHOE OTHOLUEHME K
npupoae y Moroforo rnokoneHus. ToNbKo KOMMEKCHbIe Mepbl, 06 beAVHSIIOWMNE YCUnms
rocygapctea, obwecTBa M Hay4Horo coobliecTBa, cnocobHbl obecneynTb coxpaHeHue
nnoaopoans NoYB M YCTOMYMBOE Pa3BUTME CENbCKOro X035NCTBa.
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ENVIRONMENTAL POLLUTION: ANALYSIS OF THE PROBLEM OF SOIL
CONTAMINATION
Emin Guliyev
Gulshan Namazova
eminqulivev6l2@gmail.com
Azerbaijan Technological University
Soil pollution is a major environmental issue today. Industrial and agricultural growth
has led to the loss of soil fertility across millions of hectares. Key sources include industrial
waste, chemicals, household plastics, petroleum products, and heavy metals. Solutions
require eco-friendly technologies, reduced fertilizer use, waste recycling, stronger regulation,
and greater ecological awareness. International cooperation and environmental education are
vital to preserving soil fertility and supporting sustainable agriculture.
Keywords: soil pollution, environmental degradation, industrial waste, agricultural
chemicals, heavy metals, ecological safety, waste recycling, sustainable agriculture,
environmental education, international cooperation
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BINMUAHUE BbIPYEKU NIECOB HA BUOPA3HOOBPA3UE B A3EPBEANIXAHE
Sevinc Kamalova
1sevusikl@gmail.com
Azarbaycan Texnologiya Universiteti

C kaxgblM rogoMm KONMMYeCcTBO NEecOoB, KOTOpble HeAapOM HasbiBalOT 3efeHbIMU
nerkuMu nnaHeTbl, coKpallaeTca n3-3a BbIpybku, noxapos, yparaHoB. buopasHoobpasuve
nog yrposown, Befb Nec - AOM AJ11 MHOIMMX >XMBOTHbIX, MTUL, PacTEHUN, HacekombIX. Ux
NCYE3HOBEHME FULLIMT BaXXHOr0 MCTOYHMKA CyLEeCTBOBaHMS M MOYMTU ABa Munnvapga
YenoBekK: 34ecb 1 rpubsl, 1 aroael, U ApoBa Ans oborpesa xunuwa.[1]

mobanbHoe n3amMeHeHWe KnuMarta BNuUseT Ha niogeun, payHy u dnopy, crasa nog
yrpo3y CyLleCTBOBaHME XU3HW Ha Halwen nnaHeTe. B KoHTekcTe 60pbObl ¢ NOBbILWEHMEM
TemnepaTypbl Bo3gyxa b6orblias porb 0TBOAUTCSA 03eneHeHnto. [eicTBUTENbHO, AepeBbs
CNOCOBHbI CyLLECTBEHHO COKPaTUTb KNMMaTu4eckmne yrposbl.[2]

OcHoBHble nocnencTeus BbIpyOkM necoB ans buopasHoobpasusa AsepbangxaHa:

YTpata cpeabl 0buTaHusa: YHUYTOXEHME necoB (OCOBEHHO B TOPHbIX 30HaXx)
paspyliaet JoMa MHOMMX BUOOB XMBOTHbIX, MNTUL, U HACeKOMbIX. [lerpagaumnsa aKOCUCTEM:
Bbipybka npvBOAWT K HapyLlleHMIO 3Kkonorndeckoro 6anaHca, pasBuTUO 3pO3uK MOYB U
notepe ux nnogopoamsa. Yrposa [AOna yHukanbHblx necoB: OcobeHHO cTpagalT oT
BbIpybOK, BbiNnaca ckoTa M aHTPOMOreHHOro Bo34encTBus TyraviHble neca (B AONMHaX pek)
W TopHble neca. YXydweHue CaHUTapHOro coctosHusA: PaspexeHne necoB U
HeKOHTponMpyemasi Bblpybka CHMXalT CMOCOBHOCTbL NeCOB K CaMOBOCCTaHOBIIEHMIO.
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CHmXeHne BWOOBOro pasHoobpasunsa: KVc4yesHOBEHME mecCHbIX MacCUMBOB HanpsaMyro
CBSI3aHO C YMEHbLUEHMEM KONMYeCcTBa ANKUX BULAOB PaCTEHUN U XUBOTHbIX.[3,4]

JlecHon nokpoB AsepbanmkaHa coctaBndet 11,8% oOT Tepputopum CTpaHbl.
Bornbwaga yactb nnowaan necos (85%) pacnonoxeHa Ha bonbwom n Manom Kaskase, B
TanbIWCKOM ropHOM pervoHe. Jleca Ha Tepputopumn AsepbangkaHa B OCHOBHOM COCTOSIT
N3 pegknx BUOOB AepEBLEB, cpeamn KoTopbix Ay, Oyk, rpab, nuna, sceHb.

Jleca obecneunBatoT paboune Mecta. [epeBbsi BbINOMHAKT 3aWMTHbIE (OYHKLNK:
OHM NpeaoTBpaLLalT 3PO3UK0 U MNOTEPK MOYB U CMArYarT NOCNeaCcTBUS M3MEHEeHUs
knumata. K Tomy xe neca obecneumatoT nogen TONAMBOM M NpoAoBOSbCTBMEM. [N
MHOIMX OHU SABMNSAITCHA BaXHbIM WMCTOYHUKOM Joxoda. M3meHeHue knumaTta co3gaér
AONOSHUTENbHYID Npobnemy Ana coxpaHeHus 6uopasHoobpasuna B AsepbangxaHe.
[MoBbIWeHMEe TemnepaTtypbl, U3MEHEHNE pPeXnMa OCagKoB U 3KCTpeMarsibHble MOroAHble
ABneHnsa. HapylwalT 3Konornvyeckme npoueccbl U 9KOCUCTEMbI. OTU U3MEHEHUS MOryT
NpuBECTU K cOBWUram B pacnpedeneHnn Buaos, yTpate NpUrogHoCTU cpedbl obuTaHnsa u
NOBbILLEHMIO YA3BUMOCTM K 6onesHsm. M3meHeHve knumaTta CcTaBuT Nog  yrposy
BbDKMBaHME MHOMMX YS3BUMbIX BWAOB, BKNOYas anbaHCKui actparan v LWUTOMOPLHUK
Pappe.[5]

B 3aknioyeHne cnegyetr  OTMeTUTb, YTO CcOoxpaHeHue 6BuopasHoobpasus
AsepbangxaHa TpebyeT cornacoBaHHbIX ycunuin no 6opbbe ¢ yrpo3amu, CBA3aHHbIMU C
notepen cpeabl obuTaHus, 3arpsisHEHMEM, U3MEHEeHMEM KnMmaTa M HepaumoHarbHOW
aKcnyaTaumemn NnpupoaHbIX pecypcos.
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THE IMPACT OF DEFORESTATION ON BIODIVERSITY IN AZERBAIJAN
Sevinj Kamalova
lsevusikl@gmail.com
Azerbaijan Technologyical University
Every year, forests, not without reason called the green lungs of the planet, are
shrinking due to deforestation, fires, and hurricanes. Biodiversity is under threat, as forests
are home to many animals, birds, plants, and insects.
Keywords. Biodiversity, deforestation, climate, forest, flora, fauna
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X9ZORYANI OLKSLORDO SUYUN SaViYYSSININ AZALMA SOBOBLORI VO
PROBLEMIN HOLLIi YOLLARI
Vilayat Farhad oglu Hasanov
vilayathasanov59@gmail.com
Azarbaycan Texnologiya Universiteti

Xazar denizinin sahasi suratlo azalir. ©sas sabab iglim deyismaesi deyil. Gozlanilmaz
naticalari olan ekoloji faciani dayandirmaq Uglin Xezaryani ddvletlarin birga saylari zaruridir.
Azarbaycan hamin problemin halli G¢gin BMT ile da six emakdasliga hazirdir’. Gorunduyu kimi
Prezident ilham 8liyev BMT-nin Ali kirstisiinden Xazarin ekoloji problemini ilk defe olaraq
global miqyasda qaldiraraq butin dinya Odlkalerinin istirak etdiyi motsbar tadbirde bayan
edarek bu problemin heg¢ da iglim dayisikliklari ile deyil insan faaliyysti naticesinde ekoloji
folakate aparan bir proses oldugunu bildirmisdir [1].

Qazaxistan Respublikasinin Bas Naziri Oljas Bekenov problemler bareds deyir ki,
2000-ci illsrin avvalindan Xazer danizinin saviyyasinin azalmasi ile alagadar Qazaxistan Xazar
Tedgigat institutu yaradilib. Qazaxistan metbuati yazir ki Xezerin dayazlasmasindan ¢ox
zarar gorur ve mahz Xazerin an az sulu hissasi neft hasilati ve gamigilik Ggln siradan ¢ixa
bilar. Xazerin an az sulu hissesi Qazaxistan erazisidir. Xazari do Araz denizinin taleyi
g6zloeye biler [3]. Qazaxistan Prezidenti Tokayev 11 dekabr 2025-ci ilde Qazaxistan-iran
biznes formunda bildirib ki, bu Gmumi problemi yalniz 5 dévlatin birge sayi il hall etmak
mimkindir. 1960-2009- cu iller arasi Aral denizinin sahasi 67,499 km?-den 6.700 km?-a
gadar azaldi. [2] Eyni sindrom Xazarle bagli da yarana bilar. Demali, Xazarin saviyyasinin
azalmasinin asas sebablarindan biri va baglicasi su balansinin asasini teskil edan Volga
cayinin hoévzasinde “ insan mudaxilesi” sebabi ile danize yonaldilmasinin qarsisini
almaqdir. Bela ki, son illerde peyk monitoringi vo NASA terafindan aparilan malumatlar
asasinda maraql naticaler ortaya qoyulur. Volga ¢ayi hévzesinda 13-a yaxin su anbarlari,
bandler tikilmisdir. Bu qurdular suyun idare olunmasini, su paylanmasi, enerji istehsall,
meliorasiyani mumkln etse de Xazare axan suyun miqdarina manfi tasir gosterir. Bu su
anbarlarinin hamisi kegmis SSRI vaxtinda tikilib. Bunlar Kuybisev, Saratov, Rubinsk,
Ceboksari, Volgogrand, Kama, Yuxari Volga, Nijnekamsk, Qorki ve.s bandleridir. 2017-
2025-ci iller Uzre aparilmis monitoringin naticalarina goére malum olur ki, Anbarlarin Gmumi
sahasinda ciddi dayisikliklor migsahide olunmayib. Bela ki son 8 il erzinde su sethi
sahesinde azalma 1 faize gadardir okin sahalerinin artmasina baxmayarag ve Su
axinindaki azalmalardan sonra su saviyyasinda ciddi sokilde dayisikliyo sabab olmayib.
Aparilan arasdirmalar ve musahidaler gdsterir ki, Volga ¢ayinin Xazara tokulen hissasinds
suyun axini kaskin zaiflayib, erazide dayazlasma bas verib. Naticade torpaq gati lza
¢ixib, axintilar kigik kanal halina kegib, bazileri ise tamam quruyub. Kaskin azalmanin asas
sebabi Volga boyu erazilerde kend taserrifati sahalarinin slratle artmasi, su anbarlarinin
daim su ile dolu saxlanmasidir. [3] ©n asasl ise Volgadan Xazara daxil olan suyun hacmi
illik 30-35 milyard kub\metr azalib. Har il suyun saviyyasi may- iyul aylarinda maksimum
hadda ¢atir. Bu Volqa ¢ayi hdvzasinds garin arimasi ve yaz dasqinlari ile baghdir. Yayin
sonundan etibaran saviyys kaskin azalir ve sentyabr-mart aylarinda asagi saviyyade galib
Bununla bels, Volga atrafinda su anbarlari daim doludur. Halbuki yagintinin migdarinda
15.3% azalma var. Onda sual yaranir? Anbarlar nayin hesabina dolur? Tebii ki tesarrifat
magsadi ila ayrilan suyun hacmi kaskin artinlib, bu ise 6z ndvbasinde Xazarin
gidalanmasinda ciddi problemlara sabab olur NASA (ABS$-in Milli Aeronavtika ve Kosmik
idareetmoa Agentliyi) torafindan 1992- 2024-ci iller erzinde peyk malumatlari esasinda
Xazar denizinds saviyyanin 2 metra-doek azaldigi gorulur. 2024 cu-il dekabr ayinda saviyya
-28,7 metr olub “ Azerkosmos” un monitoringine asasen Xoazarda son iller bas veran
dayazlasma prosesinin kokindas Volga gayindan daniza axidilan suyun hacminin kaskin
azalmasi durur. Problemin halline de mahz bu amilin aradan galdirilmasi ile baslamaq
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lazimdir. Bela ki, Xoezar Qazaxistan sahilinde 150 km, Azarbaycan sahilinde 20 km ¢akilib
(Quzilagac qorugu) ve Xeazarin sahil xattinin muxtalif yerlerinde deniz suyunun qurumus
arazilarinin sahasi 33,823km—dir. [4]

30 yanvar 2026 ci ilde BMT—nin Cenevradaki manzil gerargahinda Azarbaycanin

Cenevredaki BMT bdlmasi ve Tehranin Konfensiyasi Katibliyinin birge tagkilatcilgi ile
"Xozer danizinin gorunmasinin, atraf muhitin idare olunmasinin ve Beynalxalq
amakdasligin guclandiriimasi mévzusunda panel mizakiralari kegirilib. Tadbirds ¢ixis edan
Leyla Sliyeva Xazar danizinin Uzlasdiyi tehdidler va onun qorunmasi maqgsadi il elmi-
tadgiqatlara asaslanan birga fealiyyatin shamiyyeti barade melumat verib. Leyla Sliyeva
vurgulayib ki, deniz seviyyasinin azalmasi ve biomuxtalifliyin itirilmasi prosesleri vaxtinda
va alagealandirilmis tadbirlar gorilmadiyi tedbirde daha ciddi naticelare gatirib ¢ixara bilar.
[2] BMT-nin Cenevradaki ofisinin bas direktoru Tatyana Volovaya, BMT-nin Straf Muhit
Programinin Avropa Uzre regional direktoru Arnold Kraylhuber va basqalari ¢ixis edarak
Xoazar denizinin qorunmasi istigamatinde emekdashga cagiriblar. Xazar denizi ila bagl
umumi fikirlar esasinda bela naticaye gelinib ki, Xazer denizi kigilir, su saviyyasi azalir,
asagi dusur. ©ger bu azalma 8 metrs gatsa Xazar danizinin 1\3 hissasini itira bilarik.

ODOBIYYAT
1.M.8.Salmanov,A,A, Mammadov, 8.H.Ozsren, 8.H.Caferov “Umumi ve tatbiqgi
ekologiyanin asaslari Baki 2016.
2. Azarbaycan Respublikasinin Prezidenti i.8liyev 25 sentyabr 2025-ci il Nyu-York sahari:
3.Qazaxistan Respublikasinin Prezidenti K.C.Tokayev Astana 11 dekabr 2025.
4.Heydar Sliyev Fondunun Vitse-prezidenti L.Bliyeva cenevra 30 yanvar 2026 —ci il

THE CAUSES OF DECLINING WATER LEVELS IN THE CASPIAN SEA REGION
AND APPROACHES TO ADDRESSING THE PROBLEM
Vilayat Farhad oglu Hasanov
vilayathasanov59@gmail.com
Azerbaijan Technological University
The decline in the level of the Caspian Sea is mainly driven by a combination of

climatic and human-induced factors. One of the primary reasons is the reduction of inflow
from major rivers, especially the Volga River, which supplies the majority of the sea’s
water. Decreasing precipitation and rising temperatures in the region have led to increased
evaporation rates, further accelerating water loss. In addition, extensive water regulation,
dam construction, and irrigation projects in countries such as Russia significantly reduce
the volume of water reaching the sea. Anthropogenic activities, including industrial use of
water resources and environmental mismanagement, also contribute to the imbalance of
the sea’s water budget. These combined factors have resulted in a continuous drop in the
Caspian Sea level, posing serious ecological and economic challenges for the surrounding
regions.

Keywords: Caspian Sea water level decline, climate change, evaporation, Volga River

inflow, anthropogenic factors
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SONAYE TULLANTILARININ DAYANIQLI iDAR®
OLUNMASI VO ToBii RESURSLARIN QORUNMASI
Noazrin Xayal Muxtarova
Muxtarovanzrin46@gmail.com
Zeynab Sahin Talibzada
z.talibzade@atu.edu.az
Azarbaycan Texnologiya Universiteti
Hazirda dunyada atraf muhitle bagh an ciddi problemlarden biri sanaye
tullantilarinin artmasi ve tabii resurslarin slratle tikanmasidir. Sanayelagsmanin suratli
inkisafi naticesinde muxtslif istehsal sahslarinde yaranan tullantilar ham torpaq, su ve
hava muhitine ciddi ziyan vurur, ham de insan saglamligi Ugun tehlike yaradir. Bu
baximdan sanaye tullantilarinin dayaniqli idare olunmasi ve tabii resurslarin gorunmasi
muasir dovrin an aktual masalslerindan biri hesab olunur.Senaye tullantilari istehsal
proseslari zamani yaranan berk, maye ve gaz halinda olan galiglardir. Bu tullantilar
dizgun idare olunmadigda straf muhitin girklenmasina, ekosistemlerin pozulmasina ve
bioloji muxtalifliyin azalmasina sabab olur. XUsusile kimya, metallurgiya, neft-gaz ve
energetika sahalarinda yaranan tullantilar daha tshllkali hesab edilir. Bu tullantilarin
torkibinde olan zsharli maddaler torpaq va su ehtiyatlarina daxil olaraq uzunmuddatli
ekoloji problemlar yaradir.Dayanigl idareetme dedikda tullantilarin minimuma endirilmasi,
tokrar istifadasi ve tahlukasiz sakilds zararsizlesdiriimasi nazards tutulur. Bu sahads asas
yanasmalardan biri “3R prinsipi’dir: azaltmaq (reduce), yeniden istifade (reuse) ve takrar
emal (recycle). Bu prinsip senaye musssisalarinda tetbiq olundugda ham tullantilarin
miqgdari azalir, ham da resurslardan daha samarali istifade edilir. Tullantilarin idara
olunmasinda muasir texnologiyalarin rolu boyukdur. Masalen, filtrasiya sistemlari, bioloji
tomizlema Usullari ve enerjiya g¢evirma texnologiyalari tullantilarin atraf muhita tasirini
minimuma endirmaya komak edir. Biotexnoloji Usullar vasitesile bazi mikroorganizmler
tullantilarin tarkibindaki zearerli maddaleri pargalayaraq onlari daha az tshlikali hala
getirir. Tabii resurslarin gorunmasi ise dayanigh inkisafin asas istiqgamatlerinden biridir. Su,
torpag, mese ve mineral resurslar insan hayatinin davamliligi Gg¢un vacibdir. Lakin bu
resurslardan geyri-semarali istifade onlarin tikenmasina gatirib ¢ixarir. Buna gora da
resurslardan istifade zamani genast prinsiplerine riayst olunmali ve alternativ eneriji
manbalarine Ustunlik verilmalidir.Azarbaycanda da senaye tullantilarinin idara olunmasi
vo tebii resurslarin qorunmasi istigametinde muihim addimlar atilir. Muaxtelif doévlet
programlari va ekoloji layiheler vasitesile tullantilarin azaldilmasi, tekrar emali ve atraf
muhitin muhafizesi hayata kegirilir. XUsusile sanaye muassisalerinda ekoloji standartlarin
totbigi bu sahada musbat naticalar verir.

ODOBIYYAT
1. Oliyev R.H. — “Ekologiya ve atraf muhitin muhafizasi”, Baki, 2015.
2. Hiseynov S.M. — “Tebii resurslarin idare olunmasi”, Baki, 2018.
3. Mammadov A.Q. — “Sanaye ekologiyas!”, Baki, 2020.

ANALYSIS OF SUSTAINABLE MANAGEMENT OF INDUSTRIAL WASTE AND PROTECTION
OF NATURAL RESOURCES
Nazrin Mukhtarova
Muxtarovanzrin46@gmail.com
Zeynab Talibzade
z.talibzade@atu.edu.az
Azerbaijan Technological University
The purpose of this study is to analyze sustainable management of industrial waste
and protection of natural resources. Industrial development increases waste generation
and environmental risks. Sustainable approaches such as recycling, reuse, and reduction
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help minimize damage. Modern technologies and environmental policies play an important
role in protecting ecosystems.
Keywords: industrial waste, sustainable management, recycling, natural resources,

environmental protection.

GONCO-QAZAX ZONASININ KOND TOSORRUFATI
Nihad Niyazi oglu Namazalili
Elsad 9rsad oglu Memmadov
elshad1952@mail.ru
Azarbaycan Texnologiya Universiteti

Gonca-Qazax zonasinda 808.537 ha sahadan yalniz 303.350 hektar akingilik, Gzimguluk
va bagciliq bitkileri, galan 505.061 hektar ise biganak va otlaglar lGgln istifade olunur. Bundan
alave, arazinin shamiyyatli bir hissasi dovlst fonduna aid olan dag messleri ile ortuluddr.
Zonadaki torpaq sahasinin yalniz 70%-i kand taserrufatinda istifade olunur ki, bu da suyun
olmamasi ile baghdir.

Bu zonada her nafere 2,27 hektar sum yeri va 1,5 hektar akin yeri digur. Pambigin
14,6%-i, taxilin 9,1%-i, Gzimun 10,2%-i, qaramalin 6,3%-i bu zonada yerlasir.

Respublikanin Gmumi pambiqg mahsulunun 19.5, taxilin 11.1, 4zUmun 28.1, yunun 18,
sudin isa 10.4%-i taskil edir.

Belalikla deya bilarik ki, Gence-Qazax zonasinda yerloegsen tasarrufatlar esasan akingilik,
UzUmgulik ve qoyungulugdur. Zonanin imumi kend taserrufati galirinin 71,7%-ni akingilik ve
uzumguluk mahsullari verir.

Gance-Qazax zonasi tebii ve igtisadi geraitine gora iki yarimzonaya bolundr: "A" va
"B". "A" vo "B" yarimzonalari 6zleri mikrorayonlara bolunur, har mikrorayon asas iqtisadi
xususiyyatlerine gora bir-birine banzar zonalari shats edir. Genca-Qazax zonasinin arazisi
bir-birindan ferglenan asagidaki mikrorayonlardan ibaratdir:

Suvarilmayan dagliq mikrorayon. Bu mikrorayon asasen ikinci daracali olan kigik
tosarrufatlarla ahate olunmusdur. Buraya daxil olan tesarrufatlar sekar istehsali zonada
bdylk shamiyyat kesb edir. Bu taserrufatlar zonada istehsal olunan taxilin 16,5%-ni
(1957), Uzumdn 7,5%-ni, sudin 15,6%-ni ve yunun 20,8%-ni temin edirdi. Bu
mikrorayonda yerlesan tesarrifatlarin sahasi 86,2 min hektardir ki, bunun da 26,7 min
hektarini mesa Ugun yararli sahsloer teskil edir. Bu arazinin 67,6%-ni taxil, 5,2%-ni
gargidali, 16,8%-ni kartof, 3,8%-ni ot, 3,9%-ni silos bitkilari, 0,85%-ni bagciliq bitkilari, va
s. taskil edir.

Suvarilan dagetayi mikrorayon. Burada becarilon kend tesaerrufati bitkilori xeyli
yuksek mahsul verirlor.86,6 ha torpag sahasine malikdir. Bundan 26,6 min ha suma
yararlidir. Umumi taxilin 16,4%-i zonanin payina dusir. Pambigin 17,9%-i, stidin 18,8%-i,
atin 15,4%-i va yunun 15,5%-i burada istehsal olunur.

Pambig ve Uzum asas mahsullar hesab olunur. Texnika ile yaxsi taechiz olunub.
Suvarilan erazilerds taserrufatlar pambiqgiliq, taxilgiliqg ve heyvandarliq Uzre ixtisaslasib.
Golacakda bu torpaglar digar sahalar Gzra da genislondiriimalidir.

Kirqiragi mikrorayonu. Zonadaki an bodylk kand tesarrifati bu mikrorayonda
yerlagir. Yuxari mikrorayona qadar masafe 67.9 min. Burada sum yerlarinin 77.3%akin
Ucun istifada edilir.

"B" yarimzonasindaki konuslar mikrorayonu. Bu mikrorayon 58,8 min hektar
arazini shats edir va zonanin sargindaki konuslari shats edir. Bu arazinin 37,7 min hektar
akin sahaleridir. Zonada istehsal olunan pambigin 24,2%-ni, taxilin 17,2%-ni, sidin va
digar mahsullarin 13,4%-ni buranin payina dusur.
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Aran $eraitli mikrorayonu. Zonada istehsal olunan pambidin 15,4%-i, taxilin
11,5%-i, teravez-bostan mahsulunun 16,7 %-i, sudun 9,7%-i, yunun 8%-i, atin 10,7%-i bu
arazinin payina dusgur.

Zonadaki butiin mikrorayonlarin torpagi ve iglimi denli bitkilerin (esasan bugda, arpa
va qargidal) becarilmasi Ggun alveriglidir. Bu bitkilar Gimumi akin sahasinin 55,8%-ni, yani
68.698 hektarini tutur. Bunlardan 47.507 hektari bugda, 15.066 hektari arpadir.

AGRICULTURE OF THE GANJA-GAZAKH REGION
Nihad Niyazi oghlu Namazalili
Elshad Arshad oghlu Mammadov
elshad1952@mail.ru
Azerbaijan Technological University

The Ganja-Gazakh economic zone is one of the important agricultural regions,
characterized by favorable natural and economic conditions. The region specializes mainly
in crop production, viticulture, and livestock farming. Despite the large land resources,
agricultural activities are limited due to water scarcity. The zone plays a significant role in
the country’s production of cotton, grain, grapes, wool, and milk. Based on its geographical
and economic characteristics, the region is divided into two subzones and several
microregions.

Keywords: Ganja-Gazakh zone, agriculture, viticulture, crop production, livestock
farming, land resources, microregions.
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ENERJi KECiDi SORAITIND® BORPA OLUNAN ENERJi MONBOLARININ EKOLOGIYA
VO iIQTiISADIYYATDA ROLU
Gllsura Mehdiyeva
g.mehdiyeva@atu.edu.az
Sahana Mikayilova
Azarbaycan Texnologiya Universiteti

Giris. Tarixen dinya iqtisadiyyatinin enerji bazasi neft, gaz ve kémdur kimi fosil
yanacaglara sdykenmisdir. Bu model senaye artimini suratlendirse doe, zaman keg¢dikca onun
ciddi ekoloji va igtisadi mahdudiyyatleri Uza ¢ixmigdir. @nanavi enerji istehsall yiksak karbon
emissiyasi, hava girklenmasi, su resurslarina olave tazyiq, geosiyasi riskler va giymat
dayigkanliyi ilo xarakterize olunur. Bu seraitds enerji siyasetinde daha temiz, daha gevik va
daha dayanigh texnologiyalara kegid zarurati yaranmigdir. Barpa olunan enerji manbaleri bu
zaruratin praktik cavabi kimi meydana ¢ixir. Onlarin asas Ustunliyu enerji istehsalini ekoloji
tohlukasizlik, igtisadi semaralilik va uzunmuddatli sabitlikle uzlagsdirmaq imkaninda gorunur.

Beynalxalq Enerji Agentliyinin prognozlarina gora, 2024-2030 doévrunda barpa olunan
enerji istehlakinin asas ssenari tUzre texminan 60 faiz artacagi gozlanilir [2]. Bu gdsterici barpa
olunan enerji manbalerinin artiq enerji sisteminin  periferiyasinda deyil, global
transformasiyanin maerkazinde yer aldigini gdsterir. Movzu xususile Azarbaycan Ugun
shamiyyatlidir. Olke anenavi enerji ixracatgisi olmagla yanasi, yikssak giines ve kilak
potensialina malikdir. Buna gora barpa olunan enerji manbalari Azarbaycan tug¢un ham ekoloji
masuliyyat, ham iqtisadi saxalendirma, ham da strateji modernlagsma vasitasi kimi ¢ixis edir.

Barpa olunan enerji manbalarinin ekoloji rolu. Barpa olunan enerji manbalarinin
ekologiyadaki an muhum rolu enerji istehsall ils iglim deyigmaeleri arasinda movcud olan
birbasa slaganin zsifladilmasidir. Glnas ve kilek texnologiyalari istismar marhalasinds yanma
prosesi yaratmadidi Ugln onlarin birbasa karbon emissiyasi minimaldir. IPCC-nin Altinci
Qiymatlandirma Hesabatinda gostarilir ki, global emissiya azaldilmasi Ggun elektrik sektorunun
darin dekarbonizasiyasi vacib sertdir [3]. Hayat dévru Uzre giymatlendirmaler de subut edir ki,
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gunas ve kulek texnologiyalarinin emissiya profili fosil yanacaglarla iglayan elektrik
stansiyalarindan xeyli asagidir [6;7].

Ekoloji baximdan diger mihum Ustunlik hava keyfiyyatinin yaxsilagmasidir. ©nanavi
elektrik stansiyalari yalniz karbon qazi deyil, ham da kukurd dioksidi, azot oksidlari ve hissacik
cirklandiriciler ifraz edir. Bu maddaler tenaffis ve Urak-damar xastalikleri riskini artirir, sehiyye
xarclarini yuksaldir vo amak mahsuldarhgini asagi salir. Gunas va kulak enerjisinda istismar
marhalasinda bu girklendiricilorin olmamasi barpa olunan enerjini yalniz iglim tgun deyil,
ictimai saglamliq agln da faydali edir. Bundan alavs, bu texnologiyalar termik stansiyalarla
muqayisada daha az su telab etdiyindan, su ehtiyatlarina tazyiqi de zaifladir.

Lakin barpa olunan enerji manbalarinin tamamils tasirsiz oldugunu sdylemak dizgun
olmaz. Gunes stansiyalarinda torpaq istifadasi, fotovoltaik panellarin istehsalinda material va
enerji sorfi, kiloek energetikasinda ise qus ve yarasa populyasiyalarina tasir, sas ve landsaft
dayisikliklari kimi magamlar mévcuddur. Buna gdra barpa olunan enerjinin ekoloji faydasi onun
dizgln erazi secimi, ekoloji giymatlandiriimasi vae hayat doévri idareetmasi ile birge nezarden
kecirilmalidir.

Barpa olunan enerji manbalarinin iqtisadi rolu. Son illerde barpa olunan enerji
manbalerinin igtisadi shamiyyati xususi sakilde artmisdir. ©vvaller ginas ve kulak enerjisi
daha c¢ox bahali ekoloji segim kimi teqdim edilirdiss, texnologiyanin inkisafl, istehsal
migyasinin boyumasi va global techizat zancirlarinin genislonmasi bu yanagsmani dayismisdir.
IRENA-nin 2024-cu il Uzre giymatlandirmasina asasan, yeni qurasdiriimis barpa olunan
guclerin eksariyyati yeni fosil alternativierden daha asagr maya dayarine malik olmusdur [5].
Bu fakt barpa olunan enerji manbalarinin artiq subsidiyaya asaslanan slave sektor deyil, bazar
baximindan ragabatqgabiliyyatli texnologiyalar qrupu oldugunu stibut edir. Bu sahanin mihim
igtisadi UstunlUklerindan biri yanacaqg xarclerinin olmamasi ve ya ¢ox asagl olmasidir. Fosil
enerji sistemleri yanacaq bazarindaki geosiyasi va giymat dayisikliklarinden ciddi gakilda
asihdir. Gunas ve kulak energetikasi ise yuksak ilkin investisiya taleb etse de, sonraki
marhalada daha sabit xarcli enerji temin edir. Bu isa enerji giymatlarinin prognozlasdiriimasini
asanlasdirir, senayenin planlagdirma imkanlarini artirir va enerji tehlikasizliyini gtclandirir.

Barpa olunan enerji manbalarinin igtisadi rolu ham da yeni investisiya ve masgulluq
imkanlarinin formalasmasinda 6zunu gosterir. Bu sektor tikinti, montaj, mihandislik, reqemsal
nazarat, servis va enerji saxlanc texnologiyalari kimi bir ¢gox alt sahalarda yeni dayer zanciri
yaradir. IRENA-nin mealumatlarina goérs, 2023-cl ilds barpa olunan enerji sektorunda global
masgullug 16 milyondan ¢ox olmusdur [4]. Belslikle, barpa olunan enerji manbalari tekca
elektrik istehsali sahasini deyil, imumi igtisadi modernlagsmani da suratlendirir.

Azarbaycan kontekstinda strateji ahamiyyat. Azarbaycan Ugun barpa olunan enerji
manbalerinin rolu xisusi strateji mena dasiyir. Olke snenavi olaraq neft ve qaz ixracatgisidir,
lakin global enerji kegidi seraitinda enerji portfelinin saxalendiriimasi va yasil artim modelina
kecid getdikce daha muhim olur. Prezidentin tesdiq etdiyi “Azerbaycan 2030: sosial-igtisadi
inkisafa dair Milli Prioritetlar” sanadinde “temiz atraf muihit ve yasil artim Olkasi” asas
prioritetlordan biri kimi muayyan edilmigdir. Bu, barpa olunan enerji siyasatinin 6lkada yalniz
enerji sektoru ile mahdudlasmadigini, butévlikds inkisaf modelinin tarkib hissesi oldugunu
gOsterir.

Energetika Nazirliyinin malumatlarina asasen, Azearbaycanin bearpa olunan enerji
manbaleri Uzre iqtisadi potensiali texminan 27 GW kimi giymatlandirilir. Bunun 23 000 MW-i
gunasg, 3 000 MW-i kulek, 520 MW-i1 dag caylari, 380 MW-1 isa bioenerji potensialidir [1].
Moévcud qurasdiriimig guc ve yasil enerji istehsalinda son illearde muigsahide olunan artim
gOsterir ki, enerji kegidi 6lkada artiq nazari marhaladan praktik marhalaye kegmisdir.

Xususile igsgaldan azad edilmis arazilerde “yasil enerji zonasi” konsepsiyasinin tatbiqi
bu sahenin regional inkigafla birlesdirildiyini nUmayis etdirir. Burada glnas ve kulek enerjisi
yalniz elektrik istehsali vasitesi deyil, heam da dayanigli measkunlagma, infrastrukturun
yenilanmasi va yasll igtisadi modelin qurulmasi tgun baza rolunu oynayir.
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Natica. Natice etibarile, barpa olunan enerji manbalarinin ekologiya ve igtisadiyyatda
rolu enerji kecidinin asas mantigini formalasdirir. Ekoloji baximdan bu manbalar karbon
emissiyalarini, hava cirklenmasini ve su resurslarina tezyigi azaltmagla dayanigl inkigafi
destoklayir. Iigtisadi baximdan iss onlar enerji xarclorinin sabitlegsmasins, investisiyalarin ve
masgullugun artmasina, enerji tohlukasizliyinin glclenmasine ve regional inkisafin
suratlonmasine xidmat edir. Azarbaycan numunasi gosterir ki, barpa olunan enerji manbalari
Olke Ugun yalniz ekoloji se¢im deyil, ham da uzunmuddatli igtisadi ve strateji transformasiya
vasitesidir. Buna gora onlarin inkisafi texnoloji, institusional ve sosial baximdan kompleks
sokilde dasteklonmalidir. _
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THE ROLE OF RENEWABLE ENERGY SOURCES IN ECOLOGY AND ECONOMY UNDER
ENERGY TRANSITION CONDITIONS
Gulsura Mehdiyeva
g.mehdiyeva@atu.edu.az
Shahana Mikayilova
Azerbaijan Technological University

In the modern era, energy transition has become one of the most relevant global
priorities associated with climate change, energy security, and economic modernization.
Within this transition, renewable energy sources serve not only as a technical alternative
for electricity generation, but also as a strategic instrument for preserving ecological
balance, reducing carbon emissions, increasing the resilience of energy systems, and
creating new economic opportunities.

This thesis explains the role of solar and wind energy in ecology and economy on
theoretical and scientific grounds, while summarizing global trends and the experience of
Azerbaijan. The analysis demonstrates that renewable energy sources do not create a
contradiction between ecology and economy; on the contrary, under appropriate
technological and institutional approaches, they become a development platform that
harmonizes these two objectives.

Keywords: energy transition, renewable energy, solar energy, wind energy,
ecological sustainability, economic efficiency
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BiTKi YAGI ISTEHSALININ 8TRAF MUHIT® TaSIRI
O9smar Sahin qizi Qocamanova
gocamanovaasmar@gmail.com

Immi Mahir qizi liyeva
Immi.aliyeva@mail.ru
Azarbaycan Texnologiya Universiteti

Bitki yaglari muasir igtisadiyyatin ve senayenin muxtslif sahslarinde — gida
sonayesinda, kosmetika istehsalinda, farmasevtikada va xUsusila alternativ enerji manbayi
kimi bioyanacaq istehsalinda genis istifade olunan muhdm tebii resurslardir [1]. Qlobal
ahali artimi, urbanizasiya va istehlak saviyyesinin yuksalmasi naticasinda bitki yaglarina
olan telabat son onilliklarde shamiyyatli derecada artmisdir. Bu ise 6z ndvbasinda yadli
bitkilerin becarilmasinin geniglanmasina ve istehsal proseslarinin intensivlesdiriimasina
gatirib ¢cixarmisdir. Lakin geyd olunan proseslar atraf mihite hem birbasa, ham da dolayi
tosirlar gosterarak bir sira ekoloji problemlarin yaranmasina sabab olur.

Bitki yaglarinin istehsalinin asas marhalesi kand tesarrifati faaliyysti ilo baghdir.
Palma, soya, ginabaxan ve kolza kimi yagh bitkilerin genis miqyasda becarilmasi Ugun
boylk torpaq sahalerine ehtiyac yaranir [3]. Xususile tropik regionlarda palma yagi
istehsalinin artirlmasi maqgsadile mesalarin kitlevi sakilde qirilmasi musahide olunur.
Mesalarin mahv edilmasi biomuxtslifliyin azalmasina, ekosistemlerin deqradasiyasina ve
nadir flora ve fauna ndvlarinin yox olma tehlukasi ile Uzlesmasine sabab olur. Bundan
alava, mesalarin qirilimasi naticesinda atmosfera bdylik migdarda karbon gazi buraxilir ki,
bu da iglim dayismalari prosesini suratlendiren asas amillardan biri hesab olunur.

Kand tesarrifatinda mahsuldarligin artirilmasi magsadile kimyavi gubralarden ve
pestisidlerdan genis istifade edilir [2]. Bu maddalerin torpagda ve suda toplanmasi torpaq
munbitliyinin azalmasina, yeralti ve yerlsti su ehtiyatlarinin girklenmasina gatirib ¢ixarir.
Naticada su ekosistemlarinde yasayan canlilarin hayat faaliyyati pozulur, trofik zancirlerds
dayisikliklor bas verir va ekoloji tarazliq zadslanir. Eyni zamanda, bu kimyavi maddaler
insan saglamhig! Ugun de potensial tehlika manbayi hesab olunur.

Bitki yaglarinin emali ve sanaye istehsali marhalasi de atraf muhite tesirsiz 6tlismdr.
Emal proseslarinda istifade olunan enerji resurslari, texnoloji avadanliglar va kimyavi
maddalar naticasinde atmosfera zarerli qazlar buraxilir, tullanti sular yaranir ve bark
tullantilar amala galir. Bu tullantilarin dizgun idars olunmamasi torpaq, su va hava
muhitinin girklenmasina sebab olur. Buna gdre de muasir senayeds ekoloji standartlara
uygun texnologiyalarin tetbiqi, tullantilarin azaldilmasi va tekrar emal mexanizmlarinin
inkisaf etdirilmasi xtisusi shamiyyat kasb edir [4].

Diger terafdan, bitki yaglarinin bioyanacaq kimi istifadasi onlarin ekoloji baximdan
musbat taraflerindan biri kimi giymatlandirilir. Bitki mansgali yanacaglar barpa olunan enerji
manbayi hesab olunur ve fosil yanacaqglarla miqgayisada daha az istixana qazi emissiyasi
yaradir. Bu isa iglim dayismalerinin tasirlerinin azaldilmasina miayyan dearacads tohfe
verir. Lakin bioyanacaq istehsalinin genislondiriimasi kend tasarrufati torpaglarina olan
tolabati artirir va arzaq mahsullarinin istehsali ile ragabat yaradir. Bu ise global arzaq
tohlUkasizliyi baximindan ciddi problemlar dogura biler.

Bitki yaglarinin atraf muhite tesirinin azaldilmasi Gg¢lin davamli kand taserrufati

metodlarinin tetbigi vacibdir. Torpaq resurslarindan samaerali istifade, ndvbali akin
sistemlarinin tetbiqgi, organik gubralerin istifadasi ve pestisidlarin minimuma endirilmasi bu
sahade muhum tedbirlor hesab olunur. Bundan alave, ekoloji cehatden temiz
texnologiyalarin tetbiqi, alternativ enerji manbalarinin inkisafi ve istehsal proseslarinin
optimallasdirilmasi straf muhitin gorunmasina xidmat edir.

276


mailto:qocamanovaasmar@gmail.com
mailto:İmmi.aliyeva@mail.ru

Umummilli Lider Heydar dliyevin anadan olmasinin 103 illiyine hasr olunmus
“Besinci sanaye inqilabina dogru — universitetlarin rolu, ¢aginiglar ve imkanlar” mévzusunda
Beynalxalg Elmi-Praktik Konfrans

ODOBIYYAT
1. Food and Agriculture Organization (FAO). Oilcrops and oilseed products: global market analysis
and environmental impacts. Rome, 2021.
2. World Health Organization (WHO). Diet, nutrition and the prevention of chronic diseases.
Geneva, 2020.
3. International Energy Agency (IEA). Biofuels for transport: technology and policy perspectives.
Paris, 2022.
4. United Nations Environment Programme (UNEP). Sustainable consumption and production of
vegetable oils. Nairobi, 2021.

ENVIRONMENTAL IMPACT OF VEGETABLE OiL PRODUCTION
Asmar Shahin Qocamanova
gocamanovaasmar@gmail.com
Immi Mahir Aliyeva
immi.aliyeva@mail.ru
Azerbaijan Technological University

This study examines the environmental impacts of vegetable oil production and use. It
shows that the increasing demand for vegetable oils leads to agricultural expansion, deforestation,
and a decline in biodiversity. In addition, the use of fertilizers and pesticides in production
processes contributes to soil and water pollution. At the same time, the use of vegetable oils as
biofuels has a positive effect by reducing greenhouse gas emissions. The study concludes that the
application of sustainable agricultural practices and environmentally friendly technologies is
essential to maintain ecological balance in this sector.
Keywords: Vegetable oils, Environmental impact, Sustainable agriculture, Deforestation
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BINUAHUE KPACUTENEN HA BOOHbIE OB BEKTbI
AngaH dnbxaH Kbi3bl MupsoeBa
aidanmirzoeva@mail.ru
Anbwag Apwag ornbl Mammagos
AsepbangxaHcknim TexHonorm4yeckum YHuBepcurteT
B  HacTodwee BpemMsi  CUMHTETUYECKME  KpacuTenw,  ABnsioWMecs  npoaykuven
AHWITMHOKPACOYHOW MPOMbILLIIEHHOCTN, HaXOASAT LUMPOKOE MPUMEHEHME B pPasHOObpasHbIX
oTpacnax HapogHOro Xo3sncTea. 3HauyuTenbHylo 4Yactb (80%) kpacuTenen uCNonb3ywT B
KpacurbHO-OTAENOYHbIX  MPOM3BOACTBAX  NPeanpuUATUA  NErkoM  MPOMbIWSIEHHOCTM  Ans
OKpaLlMBaHUA NPSHKU, TKAHEW, KOXM U mexa; okono 10% — B pasnuyHbIX OTPaCsX XUMUYECKON
NPOMBILLNIEHHOCTN: MPOM3BOACTBA MMAacTUYecKMx MacC, XUMWUYECKUX BOJIOKOH, TOBapoOB
ObITOBOM XUMWUWN, PE3VHOTEXHUYECKMX W3OENUN, NAKOKPACOYHbIX U APYrMX MaTepuarnos;
4% - B UEnNIO3HO-0yMaxXHON MPOMbIWNEHHOCTU; 2% - B nonurpaduun; 4% -BO BCeX
Apyrmx oTpacnax. Takoe BCECTOPOHHEe npUMEHeHue Kpacutenen obycnosnueaeT
cneunduyeckne TpeboBaHUS K HUM: OHM AOSMKHbI MMETb Ypes3BblHanHO pa3HoobpasHoe
CTpO€EHMue " obnapatb pas3nnyHbIMn PU3NKO-XMMUYECKUMN CBOWCTBaMM,
obecneynBaroLLMMn NX B3aMMogencTBme Co MHOrMMM OKpaluMBaeMbIMn MaTepuanamu.

CTpoeHune n ceorcTBa Kpacutenen obbIMHO paccMaTpuBaloT C TOYKU 3pEHNSA TEOPUM U
3aKOHOMEPHOCTEN BO3HWKHOBEHUS LIBETHOCTU OpPraHNYecKux CoeguHEHUN N CBA3N Mexay
NX CTPOEHMEM U OKPACKOMW.

B 6GonbwuHCTBE BOOONOTPELNAIOWNX TEXHOMOMMYECKMX MNPOLECCOB CUMHTE3a
OpraHMYecknx Kpacutenem n NnpoLeccoB C NX UCMONb30BaHMEM 06pasyoTCs OKpalLeHHbIe
CTOYHbIE BOAbI.

M3 Bcero MHOroobpasmss UCTOYHMKOB O6Opa3oBaHMS CTOYHbIX BOL, COAEpXalumx

KpacuTenu, pacCMOTpuUM, Kak Haubornee BOOOEMKUE, C  BbICOKOM  CTEMneHbto
3arpsA3HEHHOCTM  MPOMBILLMIEHHBIX CTOKOB MNPEANnPUSATUS  aHUITMHOKPAaCOYHOM, nerkom
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NPOMBILLNIEHHOCTU N BbITOBOM XuMuK. NMpn aToM 0coboe BHMMaHue yaenum npoueccam, B
pesynbTate KOTOpbIX 0OpasylTca CTOYHble BOAbl, coAepXawue B  OCHOBHOM
pacTBOpMMble B BOLE OpraHUWYecKkne Kpacutenu, - OHW MpeAcTaBnstoT HambOombLUyHo
TPYOHOCTb B TEXHOMOMMW OYMUCTKM OKpaLUeHHbIX CTOKOB. HepacTBOpuMble Kpacutenu
MOryT OblTb YyAaneHbl M3 CTOYHbIX BOA4 AOCTATOYHO MPOCTbIMW MeTogamMu OU3NKO-
XUMUNYECKOM OYMCTKM (koarynsauuen, HarnopHoOW peareHTHOMn donoTaumen,
anekTpodoTokoarynaumMen u gp.) ¢ npeasapuTenbHON KOpPPEKTUpoBKOM pH 1 conesoro
cocTaBa.

TexHonormyeckun  npouecc  MNpPOM3BOACTBA  OpraHWYecKUx  Kpacutenenm  Ha
aHUINMHOKPACOYHbIX NPeanpuUsaTUsX COCTOUT U3 ABYX CTafuun: NonyyYeHne NpoMexXyTOYHbIX
npoayktoB n kpacutenen. OCHOBHbIM OpraHMYeCKMM CbIpbeM MpU ITOM SABMSKOTCA
yrnesogopoabl apoMaTudeckoro psaa (beHson, Tonyon, KCUnosbl, HapTanuH, aHTpaueH U
X NMpou3BOAHbIE). B KayecTBe BCNOMOratesnibHOro CbipbS MPUMEHSAIOT pas3HoobpasHble
OpraHn4eckMe U HeopraHM4eckne BeLlecTBa: METUIMOBLIN U 3TUMNOBBLIN CAMPTLI, BOOOPOS,
xnop, 6pomM u ocreH, CepHyt, CONSAHYI0, a3O0THYK, YKCYCHYH W OpYyrMe KUCIOThI,
KayCTUYeCKyl0 U KarnbLUUHUPOBAHHYKO COAy, CepoBOAOPOS CynbMUT HaTpus, Ccynbduibl
MeTannoB W MHorne ppyrme coeguvHeHus. [lpu cuHTese «kpacutenen p[o 90%
HeopraHuyeckoro n 0o 30% opraHnU4ecKoro cbipbsl NEPexoauT B CTOYHbIE BOAbI, KOTOPbIE
obpasyloTca rmaBHbIM 06pa3oM Ha cTaamm (PUNbLTPOBAHUA NMPOMEXYTOYHBIX U LiefieBbIX
NPOAYKTOB, @ Takke B Npouecce MOMKN TEXHONOMMYEeCKOro obopyaoBaHus, KOMMYHUKaLNNA,
nosioB M T.n. B aTux cTokax, Hapsgy C OTXO04aMWU UCXOOHOMO CbIPbHA, COOEPXUTCS OKOSO
10% Bcero BbINycKaemMoro KonmyecTBa Kpacutenem, 4to obycrnoBnMBaeT WX BbICOKYHO

LUBETHOCTb, OLEHMBaeMytlo, Kak npaBuno nokasatenem WK - WHTEHCUBHOCTbIO
(kpaTHOCTbI) pa3baBrneHns CTOYHbIX BOA AWUCTUINIMPOBAHHOW BOOOW OO MCYE3HOBEHWS
OKpackw.

YpenbHbln 06beM CTOYHbIX BOA, OOpasylwmxcs Ha cragum  OUnbTPOBaHWUS,
COCTaBIsieT B 3aBMCUMOCTU OT MapKu Bbinyckaemoro kpacutens 8-40 m3 Ha 1 T roToBoro
npoaykta. XapakTepHoM OCOBEHHOCTBIO 3TUX CTOKOB SABMSAETCS BbICOKOE coAepXaHue
MUHepanbHbiX conen — 150-300 r/n (B OCHOBHOM XIIOPMOOB HATpUA WM Kanus) n
Kpacawmx BewecTtB - Ao 15 r/n; ux nokasatens MK poxoaut oo 1:108. dunbTpartsl

HEKOTOPbIX MapPOK KpacuTemnen coaepaT eLle MOHbI TSHKENbIX MeTarnnos.
CTO4YHbIE BOAbI OT NPOMbIBKM TEXHONOMMYECKOro o6opyaoBaHMst U MOVKM MOSIOB MeHee
3arpsA3HeHbl, OHAKO OHW TaKke MHTeHcUBHO okpalueHbl (UMK go 1: 16-103), copepxat 0,3-

2,5 r/n opraHn4eckmMx BELLECTB, OCHOBHYIO YacTb KOTOPbIX COCTaBMSOT MONYyNpoayKTbl U1
Kpacutenu, n o 4 r/n HeopraHnyecknx conen; nx obpasyerca 3HauMTenbHO BonbLue, Yem
cdunbTpaTos, - 160 M3/T.

OcHoBHOe  BogonoTpebnswwee obopyaoBaHne Ha  NpeanpuaTUS  NEerkom
NMPOMBILLSIEHHOCTN pacnofnaraeTcs B KpacWbHO-OTAENOYHbIX NPOU3BOACTBAX, rae
TEKCTUNbHbIE,  TPUKOTaXHblE, KOXEBEHHble W  MexoBble  u3genus  npoxogsaT
nocrnegoBaTesfibHO MeXaHUYECKYI0 U XMMWYECKY0 MOArOTOBKY K KpalleHW0 UNn neyatw,
camMO OKpalmBaHME W 3aK4YMTENbHYK OTAenky. 3T Npou3BOACTBA OObIMHO
BbIOENAOTCA B CaMOCTOATENbHbIA LIEX, @ MHOrAa MNpeacTaBndalT crneunann3npoBaHHY
dabpuky, 06CnyKnMBatoLLyt0 HECKONBKO Npea- MOryT ObiTb Y NPUSATUNA.
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IMPACT OF DYES ON WATER BODIES
Aydan Elkhan gizi Mirzoyeva
aidanmirzoeva@mail.ru
Elshad Arshad oglu Mammadov
Azerbaijan Technological University
Synthetic dyes are widely used in numerous industrial sectors due to their diverse
chemical structures and physicochemical properties. However, the extensive application of
dyes leads to the formation of highly polluted colored wastewater, especially in the aniline dye,
light, and household chemical industries. Wastewater generated during the production and use
of organic dyes contains large amounts of organic compounds, mineral salts, and toxic
substances, including heavy metal ions. Water-soluble dyes represent the greatest challenge
for wastewater treatment technologies because of their stability and intense coloration.
Therefore, the development and implementation of effective physicochemical and
technological methods for the purification of colored industrial effluents are essential for
reducing environmental pollution and ensuring sustainable industrial development.
Keywords: synthetic dyes, organic dyes, industrial wastewater, colored effluents, wastewater
treatment, aniline dye industry, water pollution, physicochemical properties, textile industry,
environmental protection, water-soluble dyes, industrial pollution
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PARTIKULYAR MADDOL®ORIN TORKIBi VO INSAN SAGLAMLIGINA TaSIRI
Ofsana Nasraddin Badalova
efsanealilaf@gmail.com
Zeynab Sahin Talibzada
z.talibzade@atu.edu.az
Azarbaycan Texnologiya Universiteti
Havadan c¢ixan hissaciklar (PM) tak bir girklandirici deyil, aksina bir ¢ox kimyavi
novun garisigidir. Kicik damci maye, quru bark pargalar ve maye ortlklu bark nivalardan
ibarat olan bark ve aerozollarin kompleks bir garigigidir. Pargaciqlar dlgulerina, formasina
ve kimyavi tarkibinae gora ¢ox muxtalifdir ve terkibinda geyri -Uzvi ionlar, metal birlesmaleri,
elementar karbon, Gzvi birlesmaler va yer gabigindan olan birlasmalar ola biler. Partikuller
hava keyfiyyatinin tanzimlenmasi maqgsadleri tU¢ln diametrlari ile musayyan edilir. Capi 10
mikron ve ya daha az olan (PM10) agciyerlera inhalyasiya olunur ve saglamliga menfi tasir
gdstera biler. ince hissecikler 2.5 mikron ve ya daha az diametrli hissacikler olaraq teyin
olunur (PM2.5). Buna gére PM2.5 PM10 -un bir hissasini teskil edir.PM10 va PM2.5 tez -
tez fargli emissiya manbalerinden qaynaglanir va eyni zamanda fargli kimyavi terkiba
malikdir. Benzin, yag, dizel yanacadli va ya odun yanmasi naticasinde yaranan
emissiyalar, agiqg havada olan PM2.5 cirkliliyinin ¢goxunu ve PM10 -un shamiyysatli bir
hissasini meydana gatirir. PM10 hamginin tikinti sahalerindan, poligonlardan ve kand
taserrufatindan toz, mesa yanginlari va firga/tullantilarin yandirilmasi, senaye manbalari,
aciq torpaglardan kulakla sovrulan tozlar, tozcuglar ve bakteriya pargalarini ehtiva edir.
PM ya birbasa meanbalardan (asas hissaciklerdan) yayila biler ve ya kikurd dioksid

(SO) kimi gazlarin (ikincil hissaciklarin) kimyavi reaksiyalari naticesinde atmosferde amala
gale biler.2), azot oksidleri (NOX) va bezi Uzvi birlesmalar. Bu Uzvi birlegmalar ham
agaclar, ham da bitki ortuyl kimi tabii menbalardan, ham de senaye proseslari va motorlu
naqgliyyat vasitelarinin egzozu kimi sini (antropogen) manbalardan yayila biler. PM10 va
PM2.5, qapali va ya atraf mihit havasinda mévcud ola bilen girklendirici ndvu olan muxtalif
Olculu hissacik maddslerine (PM) aiddir . Har terminds ,PM“-dan sonra gealan ragam
hissaciklarin aerodinamik diametrini gosterir. Xususile, PM10 aerodinamik diametri 10

279


mailto:aidanmirzoeva@mail.ru
mailto:efsanealilaf@gmail.com

Umummilli Lider Heydar dliyevin anadan olmasinin 103 illiyine hasr olunmus
“Besinci sanaye inqilabina dogru — universitetlarin rolu, ¢aginiglar ve imkanlar” mévzusunda
Beynalxalg Elmi-Praktik Konfrans

mikrometrden (um) kicik olan hissacikleri, PM2.5 ise diametri 2.5 ym-dan kigik olan
hissacikleri ehata edir. XUsusile, PM10 gaba toz, PM2.5 ise ince toz kimi tasvir edir.PM10 :
Qaba hissacikler kimi da taninan bunlar esasan yollardan ve ya tarlalardan kulekle
sovrulan toz ve azma ve ya uyutma amaliyyatlari kimi fiziki proseslerdan emale galir. Tabii
manbalare daniz puskirtmasi, vulkanik kil ve tozcuq daxil ola biler. Diger terefdan, suni
manbalar asasan kand tesarrufati islerini, senaye tullantilarini va yol harakatini ahata edir.
Yanma proseslari de PM10-u buraxir, lakin bunlar daha ¢ox daha ince PM2.5
hissaciklarinin buraxiimasi ile alagalandirilir.PM2.5 : Xirda hissacikler kimi da taninan
PM2.5, qazinti yanacaglarinin (benzin ve dizel kimi) yandiriimasindan amsale galir va
umumiyyetle nagliyyat vasitalerinden, elektrik stansiyalarindan, senaye proseslerindan,
yasayis yerlarinds odun yandiriimasindan, mesa yanginlarindan, kand tesarrufatinda
yandiriimadan va bazi senaye proseslarindan yayilir. Onlar kikurd dioksidin (SO2) ve ya
azot oksidlerinin (Nox) sulfat ve nitrat hissaciklerine cevrilmasi ve ya atmosferds his ve
murakkab Uzvi maddalerin amala galmasi kimi gaz ve kondensasiya proseslarindan amala
galir.Daxili hissaciklarin manbalerina toz, titln tistisl, sam ve ya buxur yandirmagq, daxili
yemak bisirmak (maselan, zsif izolyasiya olunmus metbexlerde vea ya ofis
kafeteriyalarinda) va printerlar va suratgixarma masinlari kimi ofis avadanliglarindan ¢ixan
tullantilar daxildir. Xususile yuksak samarali hissacik havasi (HEPA) filtri ila tachiz olunmusg
tozsoranlardan istifade etmadan tamizlik kimi fealiyyatlor da hissacikleri garigdira ve
yuksak PM saviyyalerina sabab ola bilar. Cadvallar gdsterir ki, bu EPA dayari mévcud ABS
pese gaydalarindan xeyli asagidir. Aerosolun inhalyasiyasinin qarsisi muvafiq standarta
malik respiratorlardan istifade etmakle alina bilar.Vulkanik hissacik emissiyalari
havalandirma daliyinden muxtalif masafalerde problemlar yaradir ve an yuksak hissacik
saviyyalari vulkandan onlarla km uzaqgligdaki srazilerde askar edile biler (masalen, Yano
ve basqalari, 1990). Bundan alava, vulkanlarin qazsizlasdirilmasi zamani havalandirma
daliyine yaxin sulfat aerozolunun (SO42-) seaviyyasi tshlukali deraceds ylksak ola
bilar:Masaya, Nikaraqua: 2001-ci ilin dekabr ayinda krater kanarinda qgeyde alinan
maksimum sulfat konsentrasiyalari texminan 165 ug m -3 (6 saatliq orta) idi (Mather ve b.,
2003). Orta dayer texminan 125 pg m -3 idi ki, bu da AB$-in PM 2.5 Ggun 24 saatliq atraf
muhit telimatindan demak olar ki, iki defe coxdur , baxmayaraq ki, PM10 pesa talimatlari
gader yuksak deyil. Sulfat aerozolu daim PM 2.5 Ol¢cli diapazonunda oldugundan va
ehtimal ki, guclu tursulu oldugundan, bu dlgmalar kraterds isleyan vulkanologlar va krater
kanarindaki avtomobil dayanacagina galen turistler dgin mumkin saglamliq tahlukasi
oldugunu gdésterir..PM10-a qisamuddatli meruz galma asasen astma va xroniki obstruktiv
agciyer xostaliyi (XOAX) da daxil olmagla tenaffis yollari xastaliklarinin pislasmasi ilo
alagalandiriimisdir ki, bu da xastoexanaya yerlasdirimaya ve tacili yardim sdbasina
muracistlera sabab olmugdur.PM2.5-a uzunmuddatli (aylardan illera gadar) meruz galma,
xususan da xroniki Urak va ya agciyar xastalikleri olan insanlarda vaxtindan avval dlumla
ve usaglarda agciyer funksiyasinin azalmasi ile elagslendirilir. PM10-a uzunmuddatli
maruz qalmanin tasirleri daha az aydindir, baxmayaraq ki, bir ne¢a tadqgiqat uzunmuddatli
PM10 meruz galmasi ila tanaffis yolu 6lumu arasinda slage oldugunu gdstarir. Beynalxalq
Xoergong Tadgiqatlari Agentliyi (IARC) 2015-ci ilde agiq hava cirkliliyindaki hissaciklarin
agciyar xargangina sabab oldugu ganastina gelan bir arasdirma darc etdi.Dizel PM :
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Xususi hissacikloer sinfi. Dizel islanmis qazlardaki bark material dizel hissaciklari (DPM)
kimi taninir. DPM-in 90%-dan ¢oxunun diametri 1 ym-dan azdir (insan saginin diametrinin
texminan 1/70-i geder) ve buna gore de PM2.5-in bir alt destidir.Hava cirkliliyi hale de
ictimai sahiyyanin muhum problemi olaraq qalir.

COMPOSITION OF PARTICULATE MATTER AND ITS EFFECTS ON HUMAN HEALTH
Afsana Nasraddin Badalova
efsanealilaf@gmail.com
Zeynab Shahin Talibzade
z.talibzade@atu.edu.az
Azerbaijan Technological University

The objective of this report is to address one of the most pressing environmental.
Challenges of the modern era: atmospheric pollution caused by particulate matter (PM)
and its detrimental effects on the human body. The primary aim of the study is to analyze
the physicochemical composition of aerosol particles and to scientifically investigate their
interactions with various organ systems.The research classifies the sources of PM10
(particles with a diameter of up to 10 microns) and the more hazardous PM2.5 (particles
with a diameter of 2.5 microns or less). It has been established that the composition of
these substances—consisting of heavy metals, sulfates, nitrates, and combustion by-
products—is directly formed as a result of industrial emissions and transport activities.The
thesis further analyzes the proportionality between particle size and the degree of
penetration into the human organism. Consequently, the study proves the critical role that
particulate matter plays in stimulating chronic respiratory diseases, cardiovascular
pathologies, and systemic inflammatory processes.
Keywords: particulate matter, human health, environmental
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AGIR METALLARLA GIRKLONMiS TORPAQLARDA GUBRSLSRIN BIOAKKUMULYASIYA
PROSESIN® TOSIRI
Lamiya Saxali qizI Xalilova
I.xelilova@list.ru
Giilnara Asib qiz1 ©sadova
g.asadova@atu.edu.az
Azarbaycan Texnologiya Universiteti

Giris. Biosferin esas terkib komponentlerinden olan torpag, uUzvi ve mineral
maddalarin amala galdiyi, toplandigli va maddaler dovranina qosuldugu bir makan olmagla
yanasl, canli organizmlarin maskunlasdigi bir muhitdir. Malumdur ki, torpaq Yerin Ust
gatinda muxtalif canh organizmlerin uzunmuddatli hayat faaliyyati naticesinde amala galen
mulnbit bir tasbagadir. Son zamanlar dinya shalisinin sayca artmasi, onlarin muxtalif
xarakterli tasarrifat faaliyystlorinin geniglenmasi torpaglara negativ tasirin gliclanmasi ile
xarakterize olunmaqdadir. Basqa s6zls desak, atraf muhita antropogen tasirin gliclenmasi,
eyni zamanda torpaglarin deqradasiyasina sabab olur ki, bu da formalasan bioekoloji
tarazliq halinin pozulmasina gatirib ¢ixarmigdir.

Torpaq ehtiyatlarinin deqradasiyasinda onun texnogen yukinin artmasi, elace do
torpaglarin agir metallarla cgirklondiriimasi ekoloji vaziyystin garginlesmasinda xususi bir
hal kimi geyd olunmalidir. Nezars alsaq ki, Azarbaycan Respublikasinda “senayelesmis
sohar” statusu samil olunacaq Baki, Sumqgayit, Gance, Mingagevir, Sirvan kimi saharleri
uzun illardir ki, texnogen cirkleonmaya meruz galmaqdadir. Bu istigameatde aparilacaq
toadqgiqatlarin zaruriliyine ehtiyac oldugunu nazears alaraq torpaqgda mineral, Uzvi ve Uzvi-
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mineral glbralema sisteminin mikroorganizmlara tasirinin dyranilmasi tadgiqgatlarin baslica
vazifalerindan biridir.

Aparilan isin magsadi muxtelif agrosenozlar altinda gubralarin mikroorganizmlarin
say ve nov terkibine tesiri ve guclu texnogen ve kimyavi cgirklenmaysa maeruz galan
Sumqayit seheri erazisinde becarilon bitkilerin ve bu torpaglarda maskunlasan
mikroorganizmlerin agir metallari akkumulyasiya etma xususiyyatlerinin tedgiqgindan ibarat
olmusdur.

Material vo metodlar. Tadgiqat erazisi olaraq Abseronun boz-qonur torpaglari ve
Sumgqayit seharinde kimya zavodlari yerlesan sahalar secilmisdir.Tedqgigatlarin gedisinda
istifade olunan torpag nimunalari kimya zavodlari yerlagan srazilerdan, yer sathindan 0-10
sm ve 0-20 sm darinliklerdan géturilmuisdir. dlde olunan torpag numunnalarinda agir
metallarin miqdari mass-spektrofotometr Usulu ilsa tayin olunmusdur. Agir metallarla
cirklondiriimis torpaqglarda yayillan mduxtelif mikroorganizmlerin név muxtalifliyi ise
mikrobiologiyada genis istifade olunan metodlar asasinda apariimisdir. Mineral gubraler
sahalars tasiredici madds hesabi ila verilmisdir.

Cadval.1. Giibralarin boz-qonur torpaglarda maskunlagsan mikroorganizmlarin inkisaf
saviyyasi va say tarkibina tasiri

Ne | Gubralarin migdari, | Mikroorganizmlarin | Mikroorganizmlarin say tarkibi,
kg/ha inkisaf saviyyasi kav/q
Bakteriyalar Gobalakler
1 | Nezarst (glbrssiz) Normal 4,5-5,0 -10° 2,0-2,5-10*
2 | Peyin 40 t/ha an yaxsl 6,5-8,5 -10° 3,5-4,5 -10*
3. | Peyin (20 t/ha) + Yaxsl 5,5-7,0 -108 3,0-4,0 -10*
NeoP90K120
4. | Peyin (20 t/ha) Orta 3,5-4,5 -10° 2,0-3,0 -10*
+NooP100K140
5. N120P160K 180 zoif 2,0-3,0'106 1,5-2,0 104
Naticelar ve onlarin  miuzakirasi. Aparilan tedgigatlar  naticasinda

muayyanlasdirilmisdir ki, kimyavi ¢irklenmaya meruz galan torpaglarin adir metallardan
tomizlanmasinda muxtslif yanasmalardan, o cumladan bioloji Usullardan istifade oluna
biler. Bu zaman torpagin hansi tipde olmasi, onun fiziki-kimyeavi xasselari, torpagin floristik
tarkibi, orada formalasan muxtalif canli organizm biotalarinin név muxtalifliyi, bikilerin agir
metallarla selektiv minasibati ve mikroorganizmlerin agir metallari akkumulyasiya etmasi
xususiyystloeri aparilan tadgiqatlarin asas hissesini tagkil etmalidir. Qeyd edak ki, agir
metallarla c¢irklonmis torpaq sahalerinin taemizlenmasinds ham bitkisrden, ham da
mikroorganizmlardan, elece da onlar arasindaki qarsiligli minasibatlarden diizgin istifads
olunmalidir.

Tadgigatin gedisinden malum olmusdur ki, kilknar agaci ve ya gugundur bitkisi atraf
muhitin geyri-alverigli soraitina, basqa sozle, torpaqglarin agir metallarla girklanmasi zamani
yaranan stres veziyyate maruz qaldigda slave gida manbalarine va enerji ehtiyatlarina
bdyuk ehtiyac duyurlar. ©ks teqdirde onlar intoksikasiya olunaraq mahv olurlar.

Malum olmusdur ki, Uzvi va ya mineral gubralarin ayri-ayriigda va onlarin muxtalif
kombinasiyalarda qarigiginin torpaga verilmasi agir metallarin  bitkilar terafindan
udulmasinin ve ya mikroorganizmlar terafinden akkumulyasiyasinin intensivliyina
bilavasite tesir gostarir. Bu ise bitkilarin ve ya mikroorganizmlaerin boyuma va inkisaf
proseslarinda 6zunlu gabariq sakilda biruzas verir.

282



Umummilli Lider Heydar dliyevin anadan olmasinin 103 illiyine hasr olunmus
“Besinci sanaye inqilabina dogru — universitetlarin rolu, ¢aginiglar ve imkanlar” mévzusunda
Beynalxalg Elmi-Praktik Konfrans

EFFECT OF FERTILIZERS ON THE BIOACCUMULATION PROCESS IN HEAVY METAL-
CONTAMINATED SOILS
Lamiya Shakhali gizi Khalilova
l.xelilova@list.ru
Gulnara Asib gizi Asadova
g.asadova@atu.edu.az
Azerbaijan Technological University
Bioaccumulation of the heavy metals by the plants and microorganisms was
investigated under the various agrocenosis and the contaminated gray-brown soils. It was
determined that an application of organic fertilizers at 20-40 t/h norms on the phone of
different norms and ratios of mineral fertilizers (with nitrogen, phosphorus and potassium)
improved a development level of microorganisms (bacteria and fungus) by increasing their
number structure.
Keywords: agrosenoses, polluted soil, heavy metals, bioaccumulation process,

mikroorganisms

TOBIii FOLAKOTLORIN EKOSISTEML®OR VO ToBii RESURSLARA TOSIRi
Elnara Mahsim Mammadova
Zeynab Sahin Talibzada
z.talibzade@atu.edu.az
Azarbaycan Texnologiya Universiteti

Tabii falakatlor Yer klrasinin geodinamik ve iglim sistemlarinin tebii inkisaf
proseslarinin naticesi olmaqgla yanasi, son onilliklerde antropogen tasirlarin guclanmasi
fonunda daha tez-tez va daha intensiv sakilde bas veran ekoloji hadisalera cevrilmisdir.
Zalzelaler, vulkan puskurmaleri, dasqinlar, quraqliglar, mesa yanginlari, surismaler ve
firtinalar kimi tebii falakatler ekosistemlarin dayanighgini zaifladir, bioloji muxtalifliyi azaldir
va tabii resurslarin keyfiyyat vo kemiyyat gostaricilerine ciddi tesir gostarir. Bu baximdan
tobii felakatlarin ekosistemlera ve tabii resurslara tesirinin elmi asaslarla arasdiriimasi
dayaniqli inkisaf va ekoloji tehlukasizlik baximindan mihim shamiyyat kasb edir.

Ekosistemler canli organizmler ve onlarin yasadidi muhit arasinda qarsiligli
alagalerdan formalasan murakkab tabii sistemlardir. Bu sistemlar muayyan ekoloji tarazliq
soraitinde faaliyyat gdsterir ve enerji axini, maddalar dbvrani, trofik strukturlar ve biotik-
abiotik alagaler vasitesile sabitliyini qoruyur. Lakin tebii falaketlar bu tarazligi pozaraq
ekosistemlarin struktur ve funksional xUsusiyyatlerinde ciddi dayisikliklora sabab olur.
Masalan, mesa yanginlari genis arazilords bitki 6rtlyintd mahv edarek karbon ddvranini
pozur, dasqinlar torpaq ve su ekosistemlarinin morfologiyasini dayisdirir, quragliglar iss
mahsuldarligin kaskin azalmasina ve sahralasma prosesloerinin slratlonmasina gatirib
cixarir.[2]

Tabii falaketlarin en muhum naticelarindan biri bioloji muxtslifliyin azalmasidir.
Novlerin yasayis muhitinin mahv olmasi, gida zancirinin pozulmasi va ekosistemlarin
parcalanmasi bir ¢ox bitki va heyvan novlarinin mahvina va ya miqrasiyasina sabab olur.
Xususilo endemik novler folakstlore qgargi daha hassasdir va onlarin itirilmasi
ekosistemlerin  adaptasiya qgabiliyyetini  zaifladir.  Bioloji muxtalifliyin  azalmasi
ekosistemlarin 6zunubarpa potensialini agagi salir voe uzunmuddstli ekoloji balanssizliq
yaradir.[3]

Bundan slavs, tabii felakstlar ekosistemlarin strukturunu ciddi sakilde dayigdirir.
Mesa sahalarinin mahv olmasi, torpaq ortiylundn eroziyaya ugramasi, ¢ay va gollerin lil va
cokuntulerle dolmasi ekosistemlorin fiziki qurulusunu dayigdirerek onlarin funksional
foaliyyatini meahdudlasdirir. Neticeds ekosistem xidmatleri — o cumladen karbon
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saxlanmasi, suyun tamizlenmasi, iglimin tenzimlanmasi va torpadin mahsuldarhdinin
gorunmasi — zaiflayir.

Tabii resurslar, xUsusile torpag, su, mesa va mineral ehtiyatlar, tabii falakatlorin
birbasa tesirine mearuz qalir. Torpaq resurslari dasqinlar naticesinda yuyulur, quragliglar
zamani soranlasir ve sdrusmaler naticesinde tamamile yararsiz hala dise biler. Bu
proseslar kand tesarrufati mahsuldarligini azaldir va arzaq tehllkssizliyine manfi tesir
goOsterir. Su resurslari isea dasqinlar zamani c¢irklanir, quraqliglar zamani azalir va
surusmaler naticesinds su hdvzalerinin struktur dayisikliklerine mearuz galir. Bu da igcmali
su taminatinda ciddi problemlar yaradir.[1]

Mesae ve biomassa resurslari da tabii falakatlarden ciddi zerar gorur. Mege yanginlari
genis orazilerde agac Ortiylinu mahv edarek karbon emissiyalarini artirir va iglim
dayisikliyini suratlandirir. Eyni zamanda, yasayis mubhitlarinin itirilmasi fauna noévlerinin
sayinin azalmasina sabab olur. Mineral va enerji resurslari ise asasan zalzalolor ve
strismaler naticesinda infrastruktur zadealanmaleri ile Uzlasir, bu da iqgtisadi itkilarin
artmasina getirib gixarir.[4]

Tabii felakatlar ve iglim dayismalari arasinda qarsiligl alage mévcuddur. Bir tarefden
iglim dayismalari dasqinlarin, quraghglarin ve ekstremal hava hadisalarinin tezliyini artirir,
diger terefden ise mesa yanginlari ve torpaq deqradasiyasi kimi felakatlor atmosfera
istixana qazlarinin emissiyasini yuksaldarak global istilesmani glclendirir. Bu qarsiligh
tasir ekoloji riskleri daha da artirir ve tebii sistemlarin dayanighgini zaifladir.[5]

Bu problemlarin halli Gg¢lin dayanigli idareetma yanasmalarinin tatbiqgi vacibdir.
Ekosistem asasli adaptasiya tadbirleri, o cumleden mesalarin barpasi, bataqgliq arazilerin
gorunmasi va sahil zonalarinin mohkamlandiriimasi falakat risklarini azalda biler. Muasir
cografi informasiya sistemleri (CiS) ve mesafeden zondlama texnologiyalari ise risklerin
giymatlendirilmasi, monitoring ve erkan xabardarliq sistemlerinin yaradilmasinda muhim
rol oynayir. Bundan slave, su ve torpaq resurslarinin integrasiya olunmus idara edilmasi,
eleca do mesa taserrufatinda davamliliq prinsiplerinin tetbigi ekosistemlarin barpasina va
uzunmuddatli dayanighgin temin olunmasina sarait yaradir.[1]

Tabii falaketlar ekosistemlorin struktur ve funksional xususiyyetlerini pozaraq tebii
resurslarin degradasiyasina va bioloji muxtalifliyin azalmasina sebab olur. Bu tesirloer ham
lokal, ham da global saviyyada ekoloji va igtisadi naticelar dogurur. Dayanigli inkisafin
toamin olunmasi ugun ekosistemlarin gorunmasi, muasir texnologiyalarin tatbiqgi ve tabii
resurslarin rasional idars olunmasi strateji shamiyyat dasiyir.
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IMPACT OF NATURAL DISASTERS ON ECOSYSTEMS AND NATURAL RESOURCES.
Elnara Mahsim Mammadova
elnaramammadova24@icloud.com
Zeynab Shahin Talibzade
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Azerbaijan Technological University

This thesis examines the impacts of natural disasters on ecosystems and natural
resources, highlighting how events such as floods, droughts, wildfires, and earthquakes
disrupt ecological balance and reduce biodiversity. It shows that these disasters degrade saill,
water, and forest resources while weakening ecosystem services and accelerating
environmental decline. The study also emphasizes the importance of sustainable management
approaches and modern technologies to reduce risks and enhance ecosystem resilience.
Keywords: Natural disasters, ecosystems, biodiversity loss, natural resources degradation,

sustainable management

EKOLOJi MUHIT DOYiSKONLIiYi SORAITIND® ARI AiLOLORININ iDAR®
OLUNMASINDA iNNOVATIV YANASMALAR
Samir Hasan oglu Mahmudov
s.mahmudov@atu.edu.az
Foarid Xagani oglu Novruzzada
Azarbaycan Texnologiya Universiteti
Heyvandarliq ve Baliqgiliq Elmi Tadgiqat institutu

Azarbaycan Respublikasinin Doévlet Statistika Komitasi terafinden haer il kegiriloan
statistik mugahidenin naticelarine asasan, 2025-ci ilde arigiligla masgul olan 29456
tosarrufatda movcud olan 545,1 min ar ailesinden 4757,0 ton bal, 122,9 ton mum, 7,5 ton
veromum, 14,9 ton giilem ve 254,0 kq ari siidii alde edilmisdir. istehsalgilar (izre balin 1
kilograminin orta satis giymati 28,5 manat, mumun - 17,7 manat, veramumun - 135,3
manat, gulamin - 154,6 manat taskil etmis, arl sudinun 1 gqraminin orta satig giymati isa
6,8 manat olmusdur. 2024-cu ille miugayiseda 2025-ci ilde ari ailslarinin sayl 5,9 faiz,
ariciligla masgul olan tesaerrifatlarin har birina orta hesabla disan ar ailalarinin sayi 2,1
faiz, bal istehsali 7,9 faiz, mum istehsali 6,9 faiz, veramum istehsall 12,2 faiz, gilem
istehsall 11,2 faiz azalmis, ari sidu istehsali ise 6,2 faiz artmisdir [1].

Aparilan tahlillar onu demaya asas verir ki, azalmanin asas sababi ari zararvericilari
ve xastaliklarinin yayllmasi olmusdur. Buna sabab kimi global iglim dayisikliyi, davaml
yaginti ve quraqgliq, ari zerervericilari ilo dlzgun aparilmayan mubarizalar olmusdur.
Burada asas masals ailslerds yumurtasiz donamin olmamasi sababindan sanlarin gapali
gozlerinde gizlanarek mubarizeden “gorunmus” zararvericilor olmugdur. Ona gora da suni
yolla aciq sanl gozlerin olmasi ekoloji tasire muhandis qurgusu ile musbat naticalarin
alinmasinda zamin yaradir. Burada asas masale ana arinin izalyatora salinaraq tecrid
olunmasi ile yumurtagoymada fasile yaratmaqdir. Ana arinin tacrid olunmasi mubahisali
bir mévzudur va koloniyanin hayatinin muxtalif marhalalarinda effektivliyi baximindan tam
oyranilmamigdir. Lakin aparilan tecrubasler va tadgiqatlar bal axini zamani ve qiglama
dovrindsa ana arinin tacrid olunmadidi digar koloniyalarla muqayiseda bu Usul tesirli
oldugunu subut etmisdir. Ana arinin tacrid edilmasi, bal arilarindan goturalmus bir
texnikadir va koloniyanin hayatinin muayyan ddvrlerinde ana arisinin bala gqoymaq
gabiliyyatinden mahrum edilmasini naezards tutur. Farqgli bal bitkilari, boyuma madvsumilari,
koloniya gucdu, arigilarin maqgsadlari va arigiliq texnologiyalari ile har bir iglim zonasinin
tacrid vaxtini voe muddatini teyin ederken nazare alinmall olan 6zinamaxsus xususiyyatlori
var. 9vvalca ana arisinin tacrid edilmasi, koloniyanin bala dinamikasina tasir gostermakla
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bal mahsuldarligini artirmaq ve qigda gida istehlakini azaltmaq maqgsadi dasiyirdi. Tacruba
toplandigca eyni magsada ¢atmaq Ugun alave yollar ortaya ¢ixdi. Bunlara mahsuldarhigin
artirlmasi, yayda Oomrinin uzadilmasi va balin inkisafina ve meahsuldarligina genis
nazarat yolu ile kimyavi zarervericilora ve xasteliklora qgarsi mubarizadan asiliigin
azaldilmasi daxildir. Ana arilarin tecrid olunmasinin maqsadi ig¢i arilarin potensialindan
daha agilli sakilds istifade etmak, onlarin dmrinu uzatmaq, gucli ugan arilar yetisdirmak
va bal istehsalini shamiyyatli deracada artirmaqdir. Bal axini va qis dovrinda ana arilarin
tacrid olunmasi ile bagl ¢oxlu qizgin muzakirelar aparilib. Kovalyov, Malixin, Xmaranin
metodlari var [2, 3]. Milenin metodu bizim {glin an faydali oldugunu siibut edib. izolyator,
balanin ve qis kigalarinin dl¢ulaerini pozmadan va ya bitisik pataklari deformasiya etmadan
blatin stasionar ve sayyar arixanalar ugln patek dizaynlarinda istifade edile biler. O,
patakde daimi olarag galir ve adi patak kimi istifade edils bilar. Yuvaya ana arini
yerlasdirarken, o, yuvanin markezina, bos olan ise xarici yemlama ¢argivasinin yerina
goyulur. Ana arini gafes istifade edilarak tutur ve buraxma pencaresi acilaraq buraxirlar.
izolyator vaxtasiri, mévsimi olaraq, payiz ve qis aylarinda ana arinin yumurta goymaq
ucun pataklars ¢ixisini mahdudlasdirmaq ugun xidmaet edir. Davamli nasilverma usullari ila
birlesdirildikda, ariginin ari koloniyalarinin idara olunmasinin samaraliliyini artirmaq
gabiliyyati shamiyyatli deracade artir. Bal istehsalini maksimum daraceda artirmaq va
varroa ganasinin yayillmasinin gargisini almaq Ugun tacrid mévsumda bir ve ya iki dafs
aparilir. Bal istehsalini maksimum deracada artirmaq Ugun ana arilar aktiv ifrazatlarin
baglamasindan 5-6 gun avval yumurta istehsalindan tacrid olunur ve bitmasindan 3 gun
avval buraxilir. Profilaktik tacrid, qislama nasillari bdyimeya baslamazdan avval, balalar
tam ortaya c¢ixana qgeder an azi 25 gun davam edir ve ardindan muiayyan edilmis
metoddan istifade edarak gena mahv edilir. Mévsumi tacrid ilk esas bal bitkisinden bal
axininin baslamasindan 5-6 gun avval aparilir va qislama nasillari bdylysna gader davam
edir. May-iyul aylarinda yirtici quslardan, haseratlardan ve hava hadisalerinden yaranan
tobii itkileri kompensasiya etmak Ugun is¢i arilarin sayinin saxlanilmasi har on gunlik
muddatda bir tam gapaql bal ¢argivesi ile hayata kegirilir. (Bu, bal yigiminin apariimadigi
koloniyalarda bal istehsalina asaslanir.) Davamli istilesmanin ve ilk tozcuqg mdévsumlarinin
baslamasi ile yuvanin kenarina izolyatorlar qurasdiriir ve koloniya inkisaf etdirma
texnikalarinin tam spektri totbiq olunmagla acilir. izolyasiya ana arilarin yumurta
istehsalina ve arilarin sud vazilerina musbat tasir gostarir.

Natica. Aparilan tedqigatlar ve musahidasler, tacrubalar, ailenin hayatinin muxtslif
dovrlarinda kraligalar tacrid etma metodunun olduqca tesirli oldugu genastine galmaya
imkan verdi. Qisda sag qalmanin yaxsilagsmasi va xastalik hallarinin azalmasi ile yanasi,
an vacib amillerdan biri bal axini zamani mahsuldarligin artmasidir. Har bir arigi ari
tasorrufatini mumkian qader gelirli etmoays, xarcleri minimuma endirmaya ve galiri
artirmaga calisir. Tacrid Usulu bu baximdan ¢ox faydahdir. Bal istehsali artir, qisda yem
istehlaki azalir ve xastelik hallari da azalir, buna goéra de muxtalif mualicalera ehtiyac
azalir.
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INNOVATIVE APPROACHES TO THE MANAGEMENT OF BEE FAMILIES IN THE
CONDITIONS OF ECOLOGICAL ENVIRONMENTAL VARIABILITY
Samir Hasan oglu Mahmudov
s.mahmudov@atu.edu.az
Farid Khagani oglu Novruzzade
Azerbaijan Technologyical University
Scientific Research Institute of Animal Husbandry and Fisheries
The purpose of isolating queens is to use the potential of worker bees more wisely,
extend their lifespan, breed strong flying bees, and significantly increase honey production.
There have been many heated discussions about the honey flow and the isolation of queens
during the winter period. There are methods by Kovalev, Malykhin, Khmara. Milen's method
has proven to be the most useful for us. The isolator can be used in hive designs for all
stationary and mobile apiaries without violating the dimensions of the brood and winter streets
or deforming adjacent hives. It remains permanently in the hive and can be used as a regular
hive. When placing the queen in the nest, it is placed in the center of the nest, and the empty
one is placed in place of the external feeding frame. The queen is held using a cage and
released by opening the release window. The isolator serves to periodically, seasonally, in the
autumn and winter months to limit the access of the queen to the hives for laying eggs.
Keywords: queen bee insulator, ecological engineering, global climate change, drought,

environmental conditions.

INSAN HOYATINDA TOHLUK®SIZLIK QAYDALARININ 9HOMIiYYOTi
Sevil Hiiseyn qizi Hiiseynova
huseynova-1965@mail.ru
Azarbaycan Texnologiya Universiteti

insan hayatinin gqorunmasi ve saglamhigin temin edilmasi her bir cemiyystin esas
maqgsadlerindan biridir. Bu baximdan tshlukasizlik gaydalarina riayet etmak yalniz fordi
masuliyyat deyil, ham da sosial borc kimi giymatlendirilir. Tehllkasizlik gaydalari insanlarin
gundalik hayatinda rast gsalinan risklarin minimuma endiriimasine, goeza ve badbaxt
hadisalerin qarsisinin alinmasina xidmat edir [1].

Muasir dovrda texnologiyanin suratli inkisafi ile yanasi, potensial tahlika manbaleri
de artmisdir. Elektrik cihazlari, nagliyyat vasitaleri, istehsalat avadanliglari ve kimyavi
maddalar duzgun istifade edilmadikda ciddi tehlikaler yarada biler. Maselan, elektrik
tohlUkasizliyi gaydalarina emal olunmamasi yanginlara ve agir xasaratlare sabab ola bilar.
Eyni zamanda, yol harekati gaydalarinin pozulmasi dinyada 6lum hallarinin asas
sebablarindan biri hesab olunur [2].

TohlUkesizlik gaydalarinin shamiyyati yalniz fiziki saglamligla mahdudlagmir.
Psixoloji tehliikesizlik de insanin rifahi tgiin vacib amildir. insan 6ziini tehliikesiz hiss
etdikda onun amak mahsuldarligi artir, stress saviyyasi azalir va sosial munasibatleri daha
saglam olur [5].

Fovgalade hallar zamani duzgun davranig qaydalarini bilmek hayat qurtaran

amillerden biridir. Zslzals, yangin, sel va diger tebii felakstlor zamani panikaya
gapllmamaqg ve avvalcadan Oyrenilmis tahlikasizlik tedbirlerine emal etmak itkilarin
azalmasina komak edir [3]. Bu sebsbden maariflondirme ve telimlar tshlukssizlik
madaniyyatinin formalagmasinda xususi shamiyyeat dasiyir.
Eyni zamanda, usaglara erkan yaslardan tahlukasizlik qaydalarinin oyradilmasi galecakds
daha masuliyyatli ve ehtiyath ferdlerin formalasmasina serait yaradir. Maisatda, maktebde
va ictimai yerlords tahlikasiz davranis verdiglarinin agilanmasi uzunmuddatli perspektivde
comiyyatin umumi tehlikasizlik seviyyasini yuksaldir [4].
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Bundan alave, informasiya texnologiyalarinin genig yayllmasi ile informasiya
tohliikasizliyi de aktual massloeys gevrilmisdir. internetden diizgiin istifade etmemak soxsi
malumatlarin ogurlanmasina, kiberhicumlara va diger risklare sebab ola biler. Bu
baximdan fardlarin reqemsal tshlukesizlik qaydalarini bilmasi ve tatbiq etmasi muasir
dévrda zaruri hesab olunur [5].

istehsalat ve is mihitinde tehliikesizlik gaydalarina amal olunmasi isgcilerin
saglamliginin gorunmasinda muhum rol oynayir. ©mek muhafizesi gaydalarina riayat
edilmasi istehsalat gezalarinin qarsisini alir, is yerlaerinda tahlikasiz muhit yaradir ve emak
mahsuldarligini artir [4]. Bu sahada beynalxalq standartlarin tetbigi va isgilerin mutemadi
tolimatlandiriimasi xtsusi shamiyyat dasiyir.

Ekoloji tahlukasizlik da insan hayatinin ayriimaz hissasidir. Straf muhitin
cirklenmasi, su va hava keyfiyyatinin pislesmasi insanlarin saglamligina birbasa tasir
gostarir. Bu sebabdan ekoloji tahllkesizlik qaydalarina riayat etmak ve tabisti qorumaq har
bir insanin vezifesidir. Temiz atraf muhit saglam gealacayin asas sartlarinden biridir [5].

Natica etibarila, tehlikesizlik gaydalarina amal etmak insan hayatinin gorunmasinin
asas sertlarindan biridir. Bu gaydalar insanlarin guindalik fealiyyatini daha taehllikasiz edir,
risklari azaldir ve saglam camiyyatin formalasmasina téhfa verir. Har bir ford bu gqaydalara
riayat etmakle ham 6zunu, ham da atrafindakilari mimkun tahlikalerden qoruya bilar.
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THE IMPORTANCE OF SAFETY RULES IN HUMAN LIFE
Sevil Huseyn qizi Huseynova
huseynova-1965@mail.ru
Azerbaijan Technological University

Safety rules are essential for protecting human life and ensuring overall well-being.
They help prevent accidents, injuries, and fatalities in daily life, whether at home, on the
road, or at work [1][2]. Following safety measures also supports psychological well-being,
reduces stress, and promotes responsible behavior [5]. Teaching children safety rules and
providing emergency preparedness training can save lives during natural disasters such
as earthquakes, floods, or fires [3]. Modern life requires awareness of digital safety,
workplace safety, and environmental protection to maintain a healthy and secure society
[4][5]. Adhering to safety rules enables individuals to protect themselves and others,
fostering a safer and more responsible community.

Keywords: Human life safety, safety rules, emergency preparedness, workplace
safety, road safety, digital safety, environmental safety
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TOBii 9RAZILORD® LANDSAFTLARIN KONSERVASIYASI UZR® MUASIR
YANASMALAR VO METODLAR
Giilnara Asib qizI ©9sadova
g.asadova@atu.edu.az
Azarbaycan Texnologiya Universiteti
Muasir dovrde tabii erazilerin muihafizesi qglobal ekoloji siyasatin asas

istigamatloerinden birine cevrilmisdir. insan fealiyystinin genislonmasi naticesinds tebii
muhitde bas veran dayisiklikler landsaftlarin strukturunu zasiflatmis, onlarin funksional
sabitliyine menfi tesir gdéstermisdir. Bu sababdan landsaftlarin qorunmasi artiq yalniz
muhafiza tadbiri deyil, ham da ekoloji tshlUkasizliyin temin olunmasi vasitesi kimi
giymatlandirilir [1].

Yeni yanasmalarin asasini sistemli baxig teskil edir. Landsaft yalniz ayri-ayri
komponentlarin cemi kimi deyil, qarsiligl slagads olan vahid tabii kompleks kimi dyranilir.
Bu yanasma Ekologiya ve Landsaftstinaslig sahalerinin garsiligh alagasi esasinda inkisaf
edir vo daha semarali idareetma gararlarinin gabuluna imkan yaradir [2].

Sxem 1. Tabii arazilarda landsaftlarin konservasiyasi Uzra miiasir yanagmalar:

Ekosistem ssash Texnoloji
idarsetmadir vasitalerin tetbigi
Daha genis va Sistemin
sistemli xarakter funksionalhd@m
dagir. va dayanighgi;
tamin edilir.
LANDSAFTLARIN
HOMSERVASIYASI
Ozrs miasir
YANASMALAR
Daim dayigsan va Mlasir yanagma
inkisaf edan kompleks, gevik

kompleks ekoloji va elmi asaslara
sisterm kimi soykanan bir
qgiymatlandirir sistermndir.

Sosial amil ds

[Adaptiv idaraetma
nazars alinir.

—

Muasir tecribada genis istifade olunan istigamatlerden biri ekosistem yéniimlii
yanasmadir. Bu yanasma landsaft daxilinde mdévcud olan butln tabii proseslarin va onlarin
garsihglh tesirlarinin nazara alinmasini teleb edir. Naticeda ham tebii tarazliq gorunur, ham
da bioloji muxtalifliyin azalmasinin qarsisi alinir. Diger tarefden, deyisen ekoloji seraito
uygunlagsmani temin eden adaptiv idareetma modeli de muhium shamiyyat kasb edir. Bu
model idareetma toedbirlerinin daim yenilanmasini ve real veziyysta uygunlasdiriimasini
nazarda tutur.

Texnoloji inkisaf landsaftlarin qorunmasi sahasinds yeni imkanlar agmisdir. Xisusila
cografi informasiya sistemleri ve uzaqdan musahide Usullari erazilerde bas veran
dayigikliklarin izlenmasi Ugln genig tatbiq olunur. Bu vasitaelar ekoloji vaziyyatin tahlilina,
risklerin giymatlandiriimasine va gelacak dayisikliklarin prognozlasdiriimasina imkan
yaradir [3].

Bununla yanasi, zadalenmis landsaftlarin barpasi istigamatinde de muhim addimlar
atilir. Torpaglarin manbitliyinin artiriimasi, bitki értiyunun yeniden formalagdiriimasi ve su
balansinin barpasi kimi tedbirlor ekosistemlarin avvalki veziyystina yaxinlasdiriimasina
xidmat edir. Bu proseslar ham tebistin barpasi, ham da iqgtisadi faaliyyat Ugun alverigli
soraitin yaradilmasi baximindan shamiyyatlidir [4].
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Miasir yanasmalarda iglim amili de xususi diqgget markezindadir. iglim dayisikliyi
landsaftlarin sabitliyine birbaga tasir gostarerak eroziya, sehralagma va bioloji muxtalifliyin
azalmasi kimi problemlari guclendirir. Buna gore de muhafize strategiyalarinda iglime
uygunlasma tadbirlerinin nazars alinmasi vacibdir [2].

Sonda geyd etmak olar ki, landsaftlarin gqorunmasi ¢oxsaxali va davamli yanasma
tolab edoen bir prosesdir. EImi biliklarin tetbigi, muasir texnologiyalarin istifadesi ve
comiyyatin faal istiraki bu sahada ugurlu naticalerin alde olunmasinin asas gertleridir.
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MODERN APPROACHES AND METHODS FOR LANDSCAPE CONSERVATION IN
NATURAL AREAS
Gulnara Asib Asadova
g.asadova@atu.edu.az
Azerbaijan Technological University
Landscape conservation in natural areas has become a critical component of

environmental protection in the context of increasing anthropogenic pressure and global
environmental change. Modern approaches emphasize integrated and ecosystem-based
management, where landscapes are considered as dynamic and interconnected systems.
These approaches aim to preserve biodiversity, maintain ecological balance, and ensure
the sustainable use of natural resources. Advanced methods such as Geographic
Information Systems (GIS), remote sensing, ecological monitoring, and restoration
techniques play a significant role in assessing and managing landscape changes.
Additionally, adaptive management strategies are increasingly applied to address the
impacts of climate change. The involvement of local communities and the application of
sustainable development principles further enhance the effectiveness of conservation
efforts. Overall, modern landscape conservation requires a multidisciplinary approach
combining scientific knowledge, technological tools, and social participation.

Keywords: Landscape conservation, natural areas, ecosystem-based management,
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