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IMPOINEHUJI®PEHOJIA C MAJIEMHOBBIM AHT'TAPUIOM
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IIposedena padukanvhas coonucomepuzayus 4-vemun-2-nponeHuipenona ¢ Mareuro-
6bIM AHZUOPUOOM 6 Macce. H3yueno enusinue pasiuyHulX (hakmopos Ha c80000HO-PAOUKAb-
HYIO COONUOMEPUIAYUIO U HAIOEHbl ONMUMATIbHYIE YCI08Usl, obecneuugaoujue 00CmamoyHo
svicokue 6bixoowl. memnepamypa 80°C, coomnowenue monomepos 1:1, npodonsxcumensrocmo
npoyecca 5 uacos, koruuecmso unuyuamopa 1%. Cmpykmypsi CUHME3UPOBANHBIX COONULOME-
pos noomeepaicoenvt memooamu AMP-cnexmpockonuu. Cunmesupoeanhvie cOOULOMEPD
MoOupuyuposansvl anugpamuieckumu (OUIMUTAMUH) U YUKIULECKUMU aMuHamu (Mopgoaun,
nunepuoun), uU3yueHvl NPOMUBOKOPPOIUOHHbIE CEOUCMEA IMUX COeOUHeHUl. Ycmanosneno,
umo Hauayyuiue pe3yibmamsl NPOAGIAIOM COONUSOMEPLL MOOUDUYUPOBAHHbBIE OUINULAMU-
HoM, mak npu konyeumpayuu 150 me/n cmenens 3auumol cocmasniem 94%.

KuroueBble ciioBa: mporneHuI(eHoN, MaJeMHOBBIA aHTUIPU/, COOTUTOMEPH-
3a1us, aMUHBI, KOPPO3USI

WMHrnburopHas 3ampra METAUIOB OT KOPPO3WOHHOTO pa3pylICHHsS B
arpCCCUBHBIX CpClaax ABJISICTCA OI[HOI>'I N3 3KOHOMHWYECCKH U 3KOJOTHYCCKHU
000CHOBaHHBIX CITIOCOOOB YBEJIMUYEHUS CPOKOB HMX CiyxObl [1-3]. TToaTomy,
YUUTBIBAsl aKTyaJIbHOCTh MPOOJIEMBbl HHIMOMPOBAHUSA KOPPO3UOHHBIX IMPOLEC-
COB C ITOMOIIBIO CIICITUATBHBIX XUMHUYECKUX BEIIECTB, ObLIIM M3Y4YCHBI HHTHOU-
PYIOILME CBOMCTBA HEKOTOPBIX a30TCOJAEPIKAIIUX MPOU3BOJIHBIX TBOWHBIX CO-
OJIMTOMEPOB aJIKEHMJI()EHOJIOB ¢ MAJICMHOBBIM aHTHIPUIIOM, BBISBIICHBI 3aKO-
HOMEPHOCTH BJIMSIHUS UX CTPYKTYPBI M COCTaBa Ha 3aIlIUTHBIN 3 dexT. Moau-
(GuIMpPOBaHHBIE AMUHAMHU COOJIMTOMEPHI HCCIIEIOBAHBI B KAUeCTBE MHTHOUTO-
POB KOPPO3UH B BOJHO-COJIEBBIX CUCTEMAX.

Hanuune B CTPYKTYypax COOJIMTOMEPOB AIKCHUI(PEHOJIOB ¢ MaJICHHOBBIM
AHTUJPHUIIOM PEAKIIMOHHOCTIOCOOHBIX (parMEeHTOB (QHTHUAPUTHOTO KOJIBIIA,
OH-rpymnrmbl, apoMaTHYECKOT0 KOJIbI[A) MOTYT CIIY>)KUTh OCHOBOH UIsl pa3pa-
OOTKHM BOJIO- U MacCJIOPACTBOPUMBIX MPOIYKTOB, MOTYIIUX HAHUTH MPUMEHEHUE



B KaueCTBE MHTUOUTOPOB KOPPO3UH, OUOITUIOB U JIp.

N3BecTHO, YTO OOJBIIMHCTBO TPHUMEHSEMBIX B HE(PTSHOW MPOMBIIII-
JIEHHOCTU WHTHOWUTOPOB, MpeIHA3HAYSHHBIX JJISl 3alUThl TPYOOIPOBOIOB CH-
CTeMBbl cOOpa M TPAHCIOPTUPOBKH HEPTH M BIAKHOTO CEPOBOJIOPOJICOACPKA-
iero HeTSHOTO Ta3a, SBISITCS azoTconaepxkamumu [TAB nudunsHON cTpyK-
TypHl [4, 5].

C 1enpio CUHTE3a HOBBIX BOJOPACTBOPUMBIX MPOU3BOIHBIX JTBOMHBIX CO-
OJIUTOMEPOB aTKEHWI(PEHOJIOB ¢ MaJCHHOBBIM aHTUIPHUIOM OBLTH UCCIICIOBA-
HBI UX PEAKIUU C Pa3INYHBIMU ANU(PATUYECKUMU U IUKINYECKUMU aMUHAMH.

B nanHo# cTaThe aBTOpamMu MPUBOJAATCS PE3yJIbTaThl UCCIEIOBAHUN pe-
aKkuuMi coonuromepusanuu 4-mMeTui-2-nporneHuneHona ¢ MajJeHHOBBIM aH-
THAPUIOM, a TAK)KE XUMUYIECKOW MOJAU(PHUKAIIUN TOTYUYEHHBIX COOJIUTOMEPOB,
WX peaklMsIMH ¢ au(aTHIeCKUMHU U MUKIMYECKUMH aMHUHAMHU, U3YYeHHE TPO-
TUBOKOPPO3UOHHBIX CBOMCTB MOCJICTHUX.

IKcnepumenmanvhaa uacmse: J[BoiiHbIE COOTUTOMEPHI 4-METUI-2-TIPO-
MeHWT (PeHoJIa ¢ MAIGMHOBBIM aHTUAPUIOM ObLUTA CHHTE3UPOBAHBI 110 METO -
Ke, pa3paboTaHHO# aBTOpamu paHee [6, 7]. Peakius mpoBoamiack B Macce B
3aMasHHBIX ammysax npu Temmneparype 80°C B mpuCyTCTBMM HM3KOTEMIIEpa-
TYpPHOT'O MHHUITHATOpA- TUHUTPHIIA azon3omacisHoi kucinoTsl (JIMHN3), onna-
KO TIpeABapUTEIBHO 002 COMOHOMEpPA PACTBOPSUIMCH B pacTBOpuUTEse (aile-
TOHE) C MOCIEAYIOUIeH OTKAYKOW paCTBOPUTENS U CO3/IaHUs YCIOBUH BaKyyMa.

CocraB o6pasia Cranp-3: (0.14-0.22% C, 0.05-0.17% Si, 0.4-0.65% Mn,
0.3% Ni, 0.3%, Cu, 0.3% Cr, 0.08% As, 0.05% S u 0,04% P, a octanpHas
yacTh Fe). O0pazer 3auninaercs HaxaadHoi Oymaroi co numdom 1200, mpo-
MBbIBaeTCsl OUANCTUIUPOBAHHON BOJOM, alleTOHOM U BBICyIIMBaeTcs. Pazmepsr
oOpasua cranu paBHbl 2.39 cm x 1.89 cm x 0.37 cMm. Bece uzmepenus: npooau-
JIMCHh HA aHAIMTHYECKHNX Becax ¢ TouHocThio 0,0001 r.

Obcyarcoenue pezynomamos: B yCIOBUSX COONUTOMEPHU3AIUU 4-METHII-
2-nponieHuspeHoa C MAJIEUHOBBIM aHTUAPUIIOM, KaK U CIIEJOBAJIO OKUAATh, B
OCHOBHOM 00Pa3yIOTCsI COOJIMTOMEPHBIE COCTMHEHUS, BBICOKOMOJIEKYISIPHBIC-
HE 00pa3yloTCs, YTO MOKHO OOBSICHUTh MHTHOUPYIOUIUM BIHSHUEM (HEHOJIb-
HOT'O TUJIpOKCHUIa Ha pocT ueneut. [lonydyeHHble JaHHBIE TOATBEPKIAIOT MPEi-
BapUTEJILHO TMPOBEICHHBIE HAMH HMCCIEIOBAHMS PEAKIUMU JTBOMHON COOJIMIO-
MEepHU3aliH, T.€. COOTHOLLIEHHE MOHOMEPOB B MCXOJHOW CMECH HE UIPAET Cy-
IIECTBEHHOT'O BIMSHUS B 00pa30BaHUU MPOIYKTOB.

CxeMy peakumy COOJIMTOMEPHU3aLUUA MOXHO MPEJICTABUTH CJIETYIOLUM
obOpazoM:
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CHHTE3UpPOBaHHBIE COOJMIOMEPHI MPEJCTABISIOT COOON TBEp/bIE BEIIe-
CTBa OENOro IBETa, XOPOIIO PAaCTBOPHMBIC B KHCIOPOJCOICPIKALIMNX PACTBO-
puTeNAx (aLueToHe, JUOKCAHE).

bbuta mpoBeneHa cepusi OMBITOB JBOWHOW COOJMIOMEPHU3ANUN TIPU TEM-
neparype pacmana JJHU3-a (80°C) 4-metwn-2-nponeHwieHona ¢ MaJIeHHo-
BBIM aHTHAPHUJIOM, TIOJYYCHHBIC JaHHBIC TIPUBOJSATCS B HIDKECIEAYIOMIeH Ta0-
e 1:

Taobmuma 1
3aBMCHMOCTD BJIMSTHUS PA3JIHYHBIX (PaKTOPOB HA COOJTHTIOMEPH3ANNI0
4-meTHI-2-poneHMJIeHOJIa ¢ MAJIEHHOBBIM AHTHPH/IOM

Konmuaectso IIponomxuTenbHOCTH CooTHomIeHHE Brixon
HMHUIMATOpa peakIuu, Jac MOHOMEPOB coonuromepa, %
1 0,5 1:1 24
1 0,5 1:2 21
1 0,5 1:3 22
1 0,5 2:1 23
1 0,5 3:1 19
1 1 1:1 36
1 1,5 1:1 45
1 3 1:1 66
1 3 1:2 57
1 3 1:3 58
1 3 2:1 62
1 3 3:1 60
1 5 1:1 80
1 5 1:2 78
1 5 1:3 77
1 5 2:1 74
1 5 3:1 75
1 7 1:1 80

CooTHOIIIEHHE MOHOMEPOB BapupoBaiu B uHtepBaine 3:1, 2:1, 1:1, 1:2,
1:3, nponomkuTenbHOCTh peakunu 0,5-7 yacoB MpU TEMIIEPAType COOJIUTOMeE-
pusanuu 80°C.

Kak BuaHO M3 pe3ynbTaToB TaOJMUIBI ONTHUMAJIbHBIE YCIOBHUS pPeaKlUu
coonuromepusaruu: Temmneparypa 80°C, cooTHomenne MoHoMepoB 1:1, mpo-
JOJDKUTEIBLHOCTH MpOoIecca S5 4acoB, KOJIMYecTBO uHULMaropa 1%.

Coonuromepsl 4-MeTui-2-nponeHuseHosa ¢ MaJIeMHOBBIM aHTHIPUIOM
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OUUIIANIA OCAXJICHUEM UX alleTOHOBBIX PAaCTBOPOB B remraHe, rexcane. [lanee
OCXICHHBIE COOJIMTOMEPHI BBICYIIMBAIA B BaKyyMHOM IIKady JO TOCTOSH-
HOM Macchl.

CTpyKTypa CHHTE3UPOBAHHBIX COOJHTOMEPOB ObLIAa TIOATBEPKICHA ME-
togamu SAIMP-cniekTpockormu (puc 1).

Puc. 1. IMP-cnektp coonuromepoB MA ¢ 4-MeTnin-2-nponeHmiheHoIoM

Hannbie SIMP-cnexktpockonuu coonuromepoB MA ¢ 4-meTui-2-nporne-
Huwidenonom ((AMCO-ds, 8, m.1.): 0.8-1.3 (CHz3), 1.8-2.2 (CH), 3.1-3.5 (CH),
6.5-8.1 (Ar).

CHHTE3MpOBAHHBIE COOJUTOMEPHl 00JIaAaI0T TMONN(YHKIIMOHATEHBIMU
cBoiictBamu. C 1ebI0 MOTYYEHHUS! BOJOPACTBOPUMBIX MPOU3BOAHBIX U3YUYCHBI
peakuuu CHHTE3UPOBAHHBIX COOJUIOMEPOB C aTU(PaTUUYECKUMHM U LHMKJIHYE-
CKMMHU aMHMHaMU U BBISBICHBI OCHOBHBIE MapIIPyThl 00Opa30BaHMsI KOHEYHBIX
MOJU(UIIMPOBAHHBIX COOJIMTOMEPOB B 3aBHCHMOCTH OT MX COOTHOIICHUS U
ycnosuit nporecca. ITpu Temnepatypax 0-5°C 1 5KBUMOISIPHOM COOTHOLIEHHH
COOJIMTOMEPOB K B3ATOMY aMHUHY PEAKIHUs MPOTEKAET TOJBKO MO (PEHOJIbHOMY
TUAPOKCUIY, a pK uX cooTHomenuu 1:(2-3) mons npu 30-35°C no denons-
HOMY THJIPOKCWIIY U aHTUJPUIHOMY KOJIbIy MaJEMHOBOIO 3BE€Ha C 00pa3oBa-
HUEM HX MPOU3BOIHBIX, COAEPKAIIUX B CTPYKTYpax MOHOAMHIHYIO TPYIIY H
COJIEBOI (pparmMeHT.

B0 yctaHOBIIEHO, YTO MPU OCYIIECTBICHUH PEAKIMi COOIIMTOMEPOB C
anmn(paTHYECKUMI aMHHAMH (HallpuMep, ¢ TUATWIAMUHOM WJIM JUITaHOJA-
muHOM) nipu Temmnepatype 0-5°C u ux cooTHomenuu 1:1 MOJIb peakiys mpoTe-
KaeT 1o (peHONbHOMY THAPOKCUILY C 00pa30BaHUEM COOTBETCTBYIOIIEH COJIH.
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Taxke ycTaHOBIICHO, UTO IIPU OCYILECTBICHUH PEAKIUH COOTUTOMEPOB C
anmupaTuyeckuM amMuHoM npu Temmneparype 35°C u ux cootHomenuu 1:(2-3)
MOJIb MPOUCXOTUT PACKPBITUE AHTHJIPUIHOTO KOJblla U 00pa3oBaHUE COJIH
HUKECIEAYIOIEN CTPYKTYPBI:
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[TonmyueHHas conb cooluromepa MpeicTaBisieT coO0M MOpPOoIIOKOoOpas-
HOE BEIIECTBO CBETJIO-)KEJITOrO IBETA, XOPOIIO pacTBopuMoe B Boae. O6paso-
BaHUE COEJMHEHHs, COJAEPIKAIIEro COJEBOW (pparMeHT, MPOUCXOAUT 3a CUET
CIIOCOOHOCTH CBOOOJHOM 3JIEKTPOHHOM Mapbl aTomMa a3oTa 00pa30BBIBATH KO-
BaJICHTHYIO CBSA3b ¢ poToHOM OH-rpymnisbl.

CTpyKTypBl TOJNyY4EHHBIX COJIEH COONMHMroMepa OBLTH TOATBEPIKICHBI
nanaeiMu K- u SIMP-cniekrpockonuu (puc. 2, 3).

Puc. 2. IMP-criekTpbl conu coonuromepa 4-MeTHII-2-TIPOTICHIII(PEHOIa ¢ MAIEHHO-
BBIM aHTHIPHUIOM, MOTU(DUIINPOBAHHBIX TTHIIEPUANHOM:

'H AMP-cniextp (JIMCO-de, 3, M.1.): 1.1-1.5 (CH3), 1.5 -1.9 (CH u CH,), 2-2.2
(CHy), 2.8-3.2 (CH»), 3.1-3.5 (CH), 6.6-7.3 (Ar).

Puc. 3. SIMP-ciektp coomuromepa 4-mMeTHII-2-TIpoTIeHWI(GEH0Ia ¢ MaJeHHOBBIM aH-
THIPHUIOM, MOAH(DHUIINPOBAHHBIX MOP(OITHHOM:

'H SIMP-cextp (IMCO-ds, 8, m.1.): 0.8-1.4 (CH3), 1.1 -1.5 (CH), 2-2.2 (CH3- rpymn-
ma), 2.7-3.1 (CHy), 3.2-3.5 (CH), 3.5-4.1 (CH>), 6.6-7.3 (Ar).

[TapanensHO OBUIM TPOBEJEHBI MCIBITAHUS IO H3YYEHHUIO MPOTH-
BOKOPPO3MOHHOW CTOMKOCTH COOJIMIOMEPOB 4-MeTHI-2-TporneHuI(eHoIa ¢
MaJIEMHOBBIM AaHTUIPUAOM, MOJIUGUIMPOBAHHBIX JUITUIAMUHOM, MUNEPUIH-
HOM U MopdonrHoM. [lonyueHHble JaHHbIE TPUBOASTCS B TaOuLe 2:



Tabmuma 2
Pe3ybTaThl NPOTHBOKOPPO3MOHHBIX HCIIBITAHHIA COOJTUTOMEPOB
4-mMeTHI-2-TIponieHNJIPeH0Ia ¢ MAJIEMHOBBIM AHTUAPUIOM,
MOAUGUIMPOBAHHBIX AMHHAMH

3%-HBbIit BOIHBIH pacTBOP 3%-HBbIit BOIHBIH pacTBOP
HWcnertannsit obpazen | Konunentpanms, NaCl NaCl + okraH (7:1)
MI/ CkopocTb Crenenp CxopocTb CreneHs
KOppo3uH, 3aIIUTHI, % KOppO3HH, 3aIUTH, %
r/m? yac /Mm% yac
Coomnuromep, MOAH- 50 0,48 76 0,71 73
(uMpoBaHHBIH 100 0,3 85 0,50 81
JTUATHIIAMHHOM 150 0,12 94 0,29 89
Coomnuromep, Mo u- 50 0,66 67 0,95 64
UPOBAHHBIN MUIIEPH- 100 0,56 72 0,64 68
JIMHOM 150 0,3 85 0,53 80
Coomuromep, Mmoauhu- 50 0,42 79 0,69 74
LIMPOBAaHHBIN 100 0,28 86 0,50 81
MophonHOM 150 0,16 92 0,32 88
bes kakoii-mubo jo- - 2,0 - 2,65 -
06aBKHU (KOHTPOJIbHBIN)

Kax BHUAHO U3 PE3YJILTATOB HCHLITaHI/II;'I, HAWJIy4YIIUC pE3YyJIbTAaThl IIPOAB-

JIAKOT COOJIMT'OMEPHI MOI[I/I(i)I/IHI/IpOBaHHBIC AUITUWIAMUHOM, TaK IPU KOHICH-
Tpauuu 150 Mr/n crenens 3amuThl cocTaBisieT 94%, a npu nepexoie K HUKIHU-
YeCKMM aMHHAaMHU HAaWIyYlIHid pe3ynbTaT HAOII0AAaeTCs y COONUIOMEpa MOAM-
¢bunupoBaHHOTr0 MOPGOINHOM (CTENEHb 3aIIUThI COCTAaBIIET 92%).
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4-METIL-2-PROPENILFENOLUN MALEIN ANHIDRIDI iLO
SOOLIQOMERLORININ SINTEZi VO TODQIQi

N.V.9ZIMOVA, M.R.BAYRAMOV, M.A.AGAYEVA,
0O.N.CAVADOVA, i.Q.MOMMBDOV

XULASO

4-Metil-2-propenilfenolun malein anhidridi ils radikal sooliqgomerlogmasi kiitlodo hoya-
ta kegirilmisdir. Miixtalif faktorlarin sarbast-radikal sooliqomerlagms prosesina tasiri dyroni-
lorok optimal gorait tapilmigdir: temperatur- 80°C; monomerlorin nisboti- 1:1; prosesin aparil-
ma middati- 5 saat; inisiatorun miqdari- 1%. Sintez olunan sooliqomerlorin qurulusu NMR
metodu ila dyrenilmisdir. Sintez olunan sooliqomerlarin alifatik va tsiklik aminlorle modifi-
kasiyasi1 aparilmis, elaco do bu birlasmalorin korroziyaya qars1 xassalari todqiq edilmisdir. On
yaxs1 korroziya inhibitoru xassasina dietilaminlo modifikasiya edilmis sooliqgomerin malik
olmas1 miioyyonlosdirilmisdir (150mgq/l qatiliqda korroziyadan miihafizs effekti 94%).

Acar sozlar: propenilfenol, malein anhidridi, sooliqomer, amin, korroziya

SYNTHESIS AND INVESTIGATION OF CO-OiLGOMERS
OF 4-METHYL-2-PROPENYLPHENOL WiTH THE MALEIN ANHYDRIDE

N.V.AZIMOVA,M.R.BAYRAMOYV, M. A.AGAYEVA,
O.N.JAVADOVA, . GGMAMEDOV

SUMMARY

Co-ologomerization of 4-methyl-2-propenylphenol with the maleic anhydide in mass
was carried out. Influences of different factors to the free-radical co-oligomerization processes
were stydied and optimal condition was found: temperature- 80°C; ratio of monomers- 1:1;
proceses time- 5 hour; amount of inisiator- 1%. Structure of synthesized co-oligomers
investigated by the NMR method. Modification of obtained co-oligomers with an aliphatic and
cyclic amines was carried out and their anticorrosion properties were stydied. The best
corrosion inhibitor properties was demontrated modificated co-oligomers with the diethyla-
mine (protection effect 94% at 150 mg/l concentration).

Keywords: propenylphenol, maleic anhydride, co-oligomer, amine, corrosion
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CYCIIEH3UHU HAHOYACTHUL HUKEJIA

I AJIVIAXBEPJIUEBA
bakunckuii I'ocyoapcmeennwtit Ynueepcumem
gunel.allahverdiyeva.89@gmail.com

Onpedenena 3a8ucumocms YposHs KUCIOMHOCMU Cpeobl HA OUCNEPCHOCMb CYCHEeH3UU
006paszosanoll HaHoyacmuyamy Huxkeis. Ycmanoeieno umo yacmuyvl nanonsiau Ni o6pazyiom
HecmabunbHvle OUCNEPCHbIEe CUCImeMbl 8 600HOU cpede, U CMeneHb azpe2ayuu 4acmuy 0OHO-
3HAYHO 3A6UCUM OM KOHYEHMPAYUU CYCReH3UU. bblio 0OHapysiceno, 4mo O CYCNeH3Ull ¢ KOH-
yenmpayueil menee 2 me / 1 COBOKYNHAS NPOYHOCHb CYCHEH3UU He 3A8UCUN OM KOHYEeHmMpd-
yuu.

KiioueBble ciioBa: HaHOYaCTHUIIbI, HUKCIIb, YPOBCHL CHCJIOTHOCTH, CYCIICH3UA

Beenenue

B nocnennue roibl HAHOYACTHUIBI HUKENS CTAJIM OJHUM U3 CaMbIX UH-
TEPECHBIX METAJUIMYECKHX HAaHOMATEPUAIOB B MUPE MCCIEAOBAHUM M3-3a paz-
JUYHBIX MHOTO0OEIIAIOIUX MTPUMEHEHUN B XUMUYECKOM KaTalu3e U 3JIeKTPo-
KaTaan3e, MarHUTHBIX OAaHKHOTaX, aKKyMYJISITOPHBIX OaTapesix, MEeIUIIMHCKOM
JUArHOCTHKE JJISl U3y4YEeHUS OMOMETUIIMHCKUX MPOLIECCCOB, CBEPXIIPOBOIAIINX
ycTpoiicTBax u apyrux obnactsx [1,2]. Taxxke, 6oiee nemnieBble HAHOYACTHUIIBI
HUKEJS WCIHOJB3YIOTCSA ISl ONpeAeNieHUs] CIUpTa U pa3pabOTKU TOIUIMBHBIX
3JIEMEHTOB Pa3HOT0 BHJIA, OCOOEHHO B COCTaBE IEKTPOJIOB, pa3pabOTaHHBIX B
LIEJIOYHOM cpefie, XOTs 3JIEKTPOKaTAIMTHYECKasi aKTUBHOCTh YUCTOTO HHUKEIS
HEeBBICOKA[3,4].

Cpenu BcexX HUCIOJIb3YyEeMbIX MATHUTHBIX METAIMUYECKUX HaHOMAaTepHa-
JIOB HAHOCTPYKTYpPHUPOBAHHBIE HUKEJIEBBIC MaTepUAIbl CIO0XXHO MPUTOTOBHTH,
MOCKOJIbKY OHM JIETKO OKHCIIAIOTCS, YTO 3aTpyIHsET mpouecc [5,6]. 3a mo-
CJICZIHUE JIECATUIICTHS ObLTH pa3paboTaHbl pa3InYHble XUMUYECKHUE U (QHU3HUe-
CKHE MOAXO/IbI AJISl PeleHus 3TOI MpoOIeMbl U MOIYYECHUS BHICOKOKAYE€CTBEH-
HBIX HAHOYACTHI] HUKEIIS.

MarepuaJibl 1 METObI

Jlns u3ydeHus BIMAHMS KUCJIOW Cpelibl Ha JUCIIEPCUIO CYCIIEH3UN HaHO-
YaCTHUI HUKEJS ObUIM CO3JaHbl pa3auuHbie 3HaueHus pH B npenene ot 4 10 9.
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KonTpons kuciaotHocTH noazaepkusaics ucnosb3osanueM 1% HNOs u NaOH
(98%, Sigma - Aldrich) ¢ momomIbI0 KUCIOTHOTO TUTPOBAHHUS, HETIPEPHIBHO
MepeMeInBaeTCs Yepe3 MarHUTHYI0 Memanky. [locie qoctmxeHus xeaaemMoro
YPOBHSI KHCJIOTHOCTH CPE/Ibl PaCTBOPHI HEMPEPHIBHO MEPEMEIINBATIN B Teue-
Hue He MeHee 10 yacoB 10 JocTHXKEeHHs paBHOBecus B cucteMe. [Ipu Heobxo-
JUMOCTH UCHOJb3YIOT JOMOJHUTEIBHOE TUTPOBaHKE. PacTBOpEeHHBIE pacTBOPHI
WCTIONB3YIOT AJI TECTUPOBaHMs B TeueHHe 2 4acoB. KoHIEHTpalus CcycHeH-
3uii, coctasisuia 0,02 mr / 1.

s onpeneneHus pacTBOPUMOCTH MOPOIIKOB B CTEKJIIHHOM Tape ToTo-
BUTHCS CYyCIIEH3UHU C KOHLIEHTpalleld HAaHOYACTHI] B TUCTUJIJTUPOBAHHOM BOJIE B
cootHomeHuu 100... 500 Mr/n ¥ KOHIIEHTpalue HAHOYACTHUI] HUKEIS. 3aTeM
CYCHEH3UIO TOTOBUJIU YJIBTPA3BYKOM MPU KOMHATHOM TeMmIepaType B TEUCHHE
120 munyt (40 BT). 3arem cycneH3um HEHTPUPYTHPYIOT Ha HEHTpUyTE -
Centrifuge 5702 (Eppendorf) npu ckopoct 200 06/MHH B TeueHHe MOy daca
JUISL OCaKJICHUS TBEP/IBIX YaCTHII.

OtneneHHblld OT HaHOYACTHIl pacTBop nodasistor 20, 40, 60, 80 u 100
pa3 s cycneH3ui ¢ konueHntparuen gactury 100, 200, 300, 400 u 500 mr / .

VCTaHOBWIM KOHIEHTpanuio HoHoB Ni?* B pacTBope M paccuuTaiy cre-
neHb pactBopeHus. CTaHIAPTHBIA PacTBOp, coaepskamuii HoHbl HuKens (500
Mmr/1), rotoBuin pactBoperueM 239 mr NiSO4 - 7H20 B 100 mxn Boxer. Cran-
JTApTHBIA pacTBOP HE XpaHuics Oosee 1 mecsma. Pabouunii pactBop (50 mr/m)
MoJTy4aroT jpo6aBiaeHueM 1 mur ctanaapTHOro pactsopa k 100 Myl AMCTHILITUPO-
BAaHHOI BOJBI JUI MOJIyYeHUS KOHIEHTpauuu HoHoB Ni. Pabouwmii pactBop He
nepxanu 6osnee 7 nHei. [ng ananusa k 10 M1 OJly4eHHOMY U BBIJICIIEHHOMY
oOpa3iy cycnensun gobasmistorcs mo 5 mut: 20% pacTtBopa TapTpaTa Kalus-
Hatpusi, 5% pacTBopa ruApoKcuaa Hatpus, 5% pacTBopa ruapocyibdara aM-
MOHHUS, cMech 1% nuMerunrianokcuMmoBoro cnupta. Konuentpauus noHoB Ni
[0 U3MEPEHHOM ONTHYECKON IUIOTHOCTH OIpENessulach MO KaJIuOpOBOUYHOMY
rpaduky.

O0cy:xneHne pe3y1bTaToB

CornacHO TOJYYEHHBIM OJKCHEPUMEHTANbHBIM JIAaHHBIM, YaCTHUIIbI
HaHOMBUTH Ni 00pa3yloT HecTaOMIIbHBIE TUCIIEPCHBIC CUCTEMBI B BOJHOM Cpe-
1€, ¥ CTeTeHb arperanuy 4acTHll OJHO3HAYHO 3aBUCHUT OT KOHIICHTPAIUH CyC-
MIEH3UHY MOJyYE€HHOM MPH UCII0Nb30BAaHUU YJIbTPA3BYKa.

[Tpu dhopmupoBaHHKM BOAHBIX CYCIEH3HMH MPOMOPIMOHATIBLHOE pacIipe-
neienre Jactul] Ni BHE 3aBUCHUMOCTH OT KOHIICHTPAIlMU CYCIICH3UH M METOoj1a
ompezeneHus: AUCTIEPCUH, a Takke pH cpeapl mokas3ano, 4To OHU SBISIOTCS OJI-
HoMoJanbHbIMU. Kak BHIHO, IO Mepe yBennueHus: pH OCHOBHOM mUK pacrpe-
JIeJIeHUs TIePEeXOAUT B OONBIIYI0 001acTh, MPUYEM pACIpEEICHUE CTAHOBUTCS
MSTKAM U CKPBITBIM.

OnHako KOHUEHTpALMs U YPOBEHb KUCIOTHOCTH BIMSIIOT Ha pacipee-
JIeHUE pa3Mepa arperaron, oOpasyroluxcs B Boje. B 3ToM ciydae pacnpene-
nenue arperatoBs cycrensuu 200, 2 u 0,02 mr / 1 npu pH = 7cocraBisiet cooT-
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BETCTBEHHO, 220 ... 46 MxM, 106 ... 936 Mxm. PaccTosiHne Mexay arperaTaMu
YMEHBIIIAETCSI ¢ YMEHBIIIEHHEM KOHIIeHTpaluu. [Toxoxke, 4To Ha4ambHBI 00h-
em cycnensuu pH crabo Biuser Ha cpeAHMi pa3Mep CyCHeH3UH, HO 3TOT 3(-
(bexT yMmeHblIaeTcsi mocie AodaBieHus cycneH3un. OKa3anoch, 4TO CPeIHUMN
pa3Mep JacTuIil He Uu3MeHseTcs B no0aBke cycnensuu 200 mr / 1 mpu pH = 5...
8. B xucnoii cpene pH = 9 usmepenue ymenniaercs Ha 7%, HO B HICIOYHOM
cpene pH = 9 ono yBenuuuBaercs Ha 6,6% .J{ns 6ombliero konuyecTBa 100aB-
JIGHHBIX CYCHEH3MM XapakTepHa 3aBUCHUMOCTb: YMEHBIIECHUE pa3Mepa 4YacTHll
Ha 5,3% u 4,8% B xoHIeHTparuu cycneH3usax 2 u 0,02 Mr / 1 COOTBETCTBEHHO,
KOTJla yPOBEHb KHCIOTHOCTH ITPOXOAUTH OT 6 10 4. [lo npyrum orieHKam, 3Ha-
yeHre pH MOXeT U3MEHHUTbHCS.

B 1o ke Bpemst 110-kpaTHO€ yMEHBIIEHME YacTHUIl HUKEIS B BOJHOM
CYCIICH3UH CBUAETEIBCTBYET O €e HeMuHeHHOCTH. bbuto oOHapyskeHo, uTo Asis
CYCIICH3WH C KOHIICHTpAIMe MeHee 2 MT / J COBOKYITHAs POYHOCTH CYCIICH-
3UM HE 3aBUCHUT OT KOHIIeHTparuu. CpeIHui pa3mMep 4acTHIl B BOJIHOM CycCIieH-
3um npu pH = 7 cocrasnsier 3153, 233 u 213 MKkM, B KOHIIEHTPUPOBAHHBIX CYC-
nen3uax — 200, 2 u 0,02 mr / .

— 100nm JEOL/BDU 25-Apr-20
X 70,000 15.0kV LET SEM WD 15.lmm 12:57:44

Puc. 1. COM-u3006paxeHusi 00pas3ioB HAHOYACTHIl HUKENS, CTaOMIIN3NPOBAaHHBIX MOJIHAKPHU-
JIOBOM KHCIIOTOH, mpezcTaBieHsl B aynax (70 000) B MeUIEHHOM 3JIEKTPOHHOM pEKUME TP
HanpspDkeHnd 15 kOB.

3akirouenune

CuHTE31pOBaHbl HAHOYACTULIBI HUKENSI U ONpPENEIeH pa3Mep HaHOuac-
Tl Ni, OJIy4eHHBIX B pe3yibTaTe cuHTe3a. Paznuunsie 3Hayenus pH =4... 9
ObUIN CO3JaHbI I U3YUYECHUS BIUSHUS KUCION Cpelbl Ha AUCHIEPCUIO CYCIIEH-
3uil HaHouacTull Hukensd. PH BeipaBHuBanu ¢ nomompto 1% HNO3 ¢ ucnomns-
30BaHMEM KHCJIOTHOIO TUTPOBaHUs. BbUIO MOKa3aHO, YTO KUCIOTHOCTH AMC-
MepCUOHHOM cpefpl B Anana3zoHe pH 5 ... 9 He3HAUUTENbHO BIUSET HA CPETHUN
pa3Mmep 4acTul] B CyCIEH3UH TOM e KOHLEHTPAIMH, B TO BpeMsI KaK B CUJIbHO-
KHCJION Ccpefie Ul BCeX HCCIeNOBaHHbIX cycrieH3uil, pH = 4, pa3mep wactui
yMEHbIIIaeTcs 110 6,6.
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NIKEL NANOHISSOCIKLORIN SUSPENZIYASI
G.ALLAHVERDIYEVA
XULASO

Miihitin tursuluq seviyyesinin asili olaraq nikel nanohissaciklori torofindon amolo golon
suspenziyanin dispersiyast miioyyon edilmisdir. Ni nanohissaciklorinin sulu bir miihitdo qeyri-
sabit dispers sistemlor meydana gotirdiyi vo hissociklorin toplanma doracasinin birmonali
olaraq suspenziyanin konsentrasiyasindan asili oldugu askar edilmisdir. Ni nanohissaciklarin
konsentrasiyasi 2 mq / L-don az olan suspenziyalar ii¢iin davamliga timumi asili olmadig1 askar
edildi.

Acar sozlar: nanohissaciklor, nikel, tursuluq soviyyasi, suspensiya

SUSPENSIONS OF NICKEL NANOPARTICLES
G.ALLAHVERDIYEVA
SUMMARY

The dependence of the acidity level of the medium on the dispersion of the suspension
formed by nickel nanoparticles has been determined. It was found that particles of Ni
nanopowder form unstable disperse systems in an aqueous medium, and the degree of particle
aggregation unambiguously depends on the concentration of the suspension. It was found that
for suspensions with a concentration of less than 2 mg / L, the total strength of the suspension

is independent of concentration.

Keywords: nanoparticles, nickel, acidity level, suspension
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C nomouwbio Memooa bpawueaHs KPUCMAilos U3 pacmeopd 8 pacnidee ¢ UCTOIb308aAHU-
em cenenuda on06a bl NOmyuer 6oee COBEPUICHHbIE KPUCALIbL HUSKOMEMNEPAMYPHAsL NOU-
mopghrot hopmet coedunenust CulnSe;. Cmanoapmuvimu 91eKkmpouauieckumu Memooamu ObLiu
uBMeper MemMnepamypHas 3a8UCUMOCHb SNEKMPONPOBOOUMOCIU KPUCAIO08 XATbKONPUINHOLL
gasvr (a-CulnSey), nonyuenvt HenocpedcmeeHHo U3 HCUOK020 pacniasa. Ycmanoeneno, umo cefe-
HUO 01106a npu 6Hedperuu 00 2Mon% NPAKMUYECKU He GIUSION HA d1eKMPOnpo8OOUMOCHTb U Uili-
PUHbL 3anpeyentblil 30Hbl XanbKonpumHoul gazel coeounenusi CulnSe; .

KiroueBble cioBa: xanpkonpuTHoi (aszer CulnSe,, 3BTEKTHYECKHE CHCTEMBI, DJIEK-
TPOTIPOBOJMMOCTb.

Beenenue

B nonynpoBoaHukoBoi (hOTOIHEPreTHKE CI0KHBIE XaIbKOTCHHU/IbI ME/IU,
ocobenno, CulnSe> 3aanmaer ocoboe mecto [1]. [Tocnemuaue roap! Mo moryde-
HUIO COBepIIeHHbIX KpucTamioB CulnSe: u usyueHue ero gpusMueckue U om-
TUYECKUE XAPAKTEPUCTUKU MOCBSIICHHI MHOTOYUCIICHHBIE pa0oT (CTaThu, MO-
Horpaduu, auccepTanuu u ap.). K npumepy, 13 HUX MOKHO yKa3aTb Hay4yHbIE
uccnenoBanuu [2-10]. ABTOpbI 3THX paboT COOOLIAIOT YTO U3MEPEHUE MPOBE-
JIeHbl Ha MOHOKpHCTaIaX, MOIy4eHHbIX MeTofoM bpumixmena-Crtokbaprepa.
OpHaKo mpu 3TOM HE YYMTHIBAETCS HAJMYUE U OCOOCHHOCTH MOJIMMOP(HOTO
nepexon y coequHenus: CulnSe:. JlanHblii nepexoa canepuT<«>XaabKOMUPUT
ocymectsisierca mpu 810°C u npu nepexoe NpOUCXOIUT 3HAYUTEIbHOE pac-
IIMPEHHUE U TOCIEACTBUU 00Pa30BaHUSI MHOTOUYHUCIUTEIbHBIX NEPEKTOB, IHC-
JIOKAIMii, a Tak)Ke BU3yaJbHO HaOJ0JaeMble TpEIIMHBL. A pu3nueckoe Xapak-
TEPUCTHKH, 0COOCHHO, 3JIEKTPONPOBOAMMOCTD XalIbKOMUPHUTHOH (hazbl CulnSe2
CHJIBHO 3aBUCHUT OT JIe(eKTHOCTH CTPYKTYpHI [S]. dns nmpenorspamenus odpa-
30BaHMs JE(PEKTOB WM yYMEHBIICHHWE HMX KOHLEHTpPAIMH HEoO0XOaAuMa KpH-
cTayuin3zanuy xaiabkonupura (a-CulnSe2) HemocpeacTBEeHHO U3 )KUIKOW (a3bl,
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METOJIOM U3 pacTBOpa B paciuiaBe. J[aHHBI METOJ YCIENIHO MPUMEHSETCS B
Clly4ae IBTEKTHYECKOTO XapaKTepa B3aUMOJEHCTBUS MEX]y OCHOBHOIO CO-
equHeHust u pactBoputens [12]. C menpro moucka 6osiee 3¢pGEeKTUBHOTO pac-
TBOPUTENS OBUT M3YUYeH PAJl IBTEKTHUYECKUX CHUCTEM C YYaCTHEM COCIHMHEHUS
CulnSe> [13-17]. B nukBuayce NEpBUYHOM KPUCTAJUIM3ALUU 3TUX CHCTEM
oTpesieNieHbl METaTeKTHYeCKHe TOYKH monmMopdHoro mepexoma CulnSes.
Opnako, aBTOpBI 3TUX PabOT B OCHOBHOM OTPAaHUYEHBI OIpe/eJeHHEM Mapa-
METpPOB (TeMIEpaTyphbl U COCTaBa) METATEKTUYECKUX U IBTEKTUYECKUX TOUEK.
Tonbko aBTOpamu  [16] uWCHoNb3ysd [aHHBIE HSBTEKTHYECKOW IHArpaMMBbI
CulnSe2-Bil3 6pun nomy4ensr MoHOKpUcTaiLIB! - CulnSe2 n U3y4yeHbl akTUB-
HOE BIUSHUE PACTBOpUTENICH TPUUOIWIA BHCMYyTa Ha D3JIEKTpo(HU3NUECcKHe
CBOWCTB XaJbKOIIPUTHOHN (ha3bl.

Opnum U3 TpeOGOBaHUH BhIpAIIMBAHUS KPUCTAJUIOB METOJIOM U3 pacTBOpa
B pacIuiaBe SBIISICTCS HE PACTBOPUMOCTH IBTEKTHKA 00pa3yromiero mnoo04Horo
KOMITOHEHTa WJIM HE K€ He yXy[lleHHe (yHKIUAIbHBIX CBONCTB OCHOBHOI'O
coeIMHEHUs. 31ech Hanbosee MOAXOIAIIUMHU PACTBOPUTEISIME MOTYT OKa3aTh-
Csl AJIEMEHTHI OATpyNIbl repManus, T. K. CulnSe2 oTHOCUTCS K anMa3omnono6-
HBIM TOJTyTIPOBOJHMKAM C KOHIIGHTpauuei 4 511./aT. ¥ 3JE€MEHTHI MOATPYIIITHI
repMaHusl MOTYT UTPaTh POJ H303JIEKTPOHHBIX IPUMECEH.

OU3NKO-XUMUYECKUE B3aUMOICUCTBHS B celIeHUIHBIX cucTemax CulnSez
-B"V-Se (rme B'Y- Ge, Sn, Pb) npencrasnenst B paborax [18-20], rae onpese-
JICHBI TTapaMeTphl MOJTUMOP(HOTO Mepexoa, T. €. TPaHUIBl 00JIaCTel TepBUY-
HOM KPHUCTAIIM3AIMU BBICOKOTEMIIEPATYpPHOH M HU3KOTEMIIEPATyPHOH MOIM-
¢ukauu coenqunenus CulnSe:

Henbto HacTosmel paboOThI SBISETCS UCCIENOBAHUE TEMIIEPATyPHBIE 3a-
BHCHUMOCTH 3JIEKTPOIIPOBOJIUMOCTHA U BOJIbTAMIIEPHOW XapaKTEPUCTUKH KpH-
CTAJIJIOB XaJbKOMUPUTA, MOJYYSHHBIX METOJAOM M3 pacTBOpa-paciuiaBe, e B
KauecTBE paCTBOPUTEIS UCTIONB3YIOTCS CEJICHUT 0JIOBA.

JKcNepuUMeHTATIbHAS YaCTh

OO6nacTe MEepBUYHON KpUCTAIIU3AlMU HU3KoTeMiiepatypHoi o-CulnSe:
101 BO3JICHCTBUEM 0JIOBA U €0 CEJIEHUOB B KBa3UTpoitHoi cucteme CulnSe:-
Sn-Se ompeneneHsl Mo HEKOTOPbIM paszpe3oMm [18]. OnmHako, coBepHIEHHBIE
kpuctaiibsl o-CulnSez ObUTH MOMyUYeHbI UCXOs U3 AaHHBIX paspe3a CulnSe:-
SnSe. [IpurotoBneHue oOpas3OB MPOBOIMIM U3 0COOO HYHUCTHIX AJIEMEHTOB
(MeJIb 2JIEKTpOIUTHYECKAs ¢ HpuMeckio Huke 10 cTenenu, nnauii Mapku Nu-
000, omoa Sn000 u cenen OCY 17-3). CrutaBbl ObUTH CHHTE3UPOBAHBI B 9Ba-
KyupoBaHHbIi (~0,1Pa) kBapLeBbIX amIyjax ¢ BBIAEPKKON MPU TEMIIEpaType
1000°C B Teuenune 6 4yacoB ¢ NEPUOAUYECKON MEpEMENTMBAHUEM. 3aTEM CILIa-
BbI OXJIQJIMIIN CO CKOPOCThIO 8-10 rpas/MUH 10 KOMHATHON TEMIIEPaTyphl.

CrtaBbl [yt MBMepeHust (PU3UMYECKUX CBOMCTB ObUTH MOTyUYEeHbl 30HHOM KpHC-
TAJUIM3aLMEN pacIlyiaBa HIDKE MeTaTeKTnieckor Touku cuctemsl CulnSe2-SnSe.
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DJEeKTPONPOBOAHOCTh OBLT U3MEPEH 30HJOBBIM KOMIIEHCAIIMOHHBIM Me-
TOJIOM IpU MOCTOSIHHOM Toke B MHTepBaie temieparyp 300-800K [21]. Kowm-
MEHCATOPOM CIIY>KUJI TOTEHIIMOMETP MOCTOSIHHOTO Toka P348.

DIEKTPOTUTHYECKIE 3aTOYECHHBIE KOHIIBI BOJIb(PaMOBBIX 30HIOB IPHBA-
puBaiKch K 00pasily B BaKyyMe KOHAEHCATOPHBIM pa3psanom. [[is ompenene-
HUSl TEMIIEpaTypbl NPUMEHSUIUCh MEb-KOHCTaHTAaHOBBIE TepMonapsl. Bee ns3-
MepeHHUs MPOBOIWINCH B Bakyyme mopsiika ~0,1 Pa. Topibr oOpa3ior 3amy-
KUBANUCh IBTeKTHKOM In-Ga (c Temneparypoit miasnenus 15°C).

BonbramnepHble XapakTepUCTUKHM OBLIM M3MEpPEHBbl Ha 00paslax ToJj-
IIMHOM ~3MM. B meprneHaukyssipHOM HamnpaBIeHHH K MOBEPXHOCTH oOpasla
OBLITM HapallleHbl PA3HOCTH HAIPSHKEHWE MOCTOSHHOTO Toka 10 20 B u Obum
n3MepeHbl 00pa3yrolre TOKH Ha OOKOBBIX TOpIax oOpasua.

OTHOcHTENbHBIE TOTPEUTHOCTH COCTABIISUIN: TIPH U3MEPEHUH AIIEKTPO-
MIPOBOAHOCTH — A0 2%, a IPH BOJIBTAMIIEPHON XapaKTepUCTHKE — 10 4%.

O0cy:xneHne JKCepUMEeHTATbHBIX Pe3yJIbTATOB.

B pabore [17] npencraBiensl Gpa3oBbie paBHOBECHE B KBa3UTPOUHON CH-
cteme CulnSe2-Sn-Se no oTaensHOMY paspesy u B 1enoM. OnpeneneHsl ooia-
CTH TIEPBUYHOW KpUCTAUIM3AIMU o U [ moauMop@HBIX GOpM COeAMHEHUE.
I'panuna nmepexosia OTpakeHa HA JUarpaMMe MPOEKIH MOBEPXHOCTH JIMKBH-
Jyca U YCTaHOBJIEHO, YTO 00JIacTh MEPBUYHON KPUCTATU3ALNN XaIbKOIIUPHUT-
HOW (a3l pacmpsieTcss B  HampaBICHUH POCTa  MOJIBHOW  JIOJNH:
Se—SnSe2—>SnSe—Sn.

Haubonee coBepmennsie kpuctamisl — o-CulnSez gomkHBI momydaTbes
o pazpe3y CulnSe2-SnSe, T.k. oTHOLIEHHE aHHOHOB K KatuoHaM B CulnSe2 u B
SnSe oguHakoBbl. Kpome TOro B JaHHOM pa3pe3e MMEETCS paCTBOPUMOCTh Ha
ocHoBe o-CulnSez 1o 2 mo1.% SnSe, uro obieryaer BHIOOP OJHOPOIHBIX
CIUIABOB ISl M3MEPEHHSI SJEKTPOPHU3NUECKUX CBOMCTB M MHTEPIPETAIIMHA Me-
XaHU3Ma MPOBOJIUMOCTH.

®dazoBas auarpamma paszpesa CulnSez-SnSe nmeer 3BTEKTUYECKHI THIT C
MOHOTEKTUKOWU. DBTEKTUKA CUCTEMBbI KpucTaimuzyercsa npu 720°C u 82mon%
SnSe [18] . MoHoTekTHUeckuii mporecc npoucxonut npu 730°C, mpudyem 00-
JacTh HE CMEIIMBAEMOCTH JIBYX JKUJIKHX (a3, OXBATHIBAET WHTEPBAJI KOHIICH-
tpauuu 63-81mon% SnSe. Merarekueckas Touka ($a3zoBOro mnepexoja MMeeT
koopauHaTsl 790°C u 52 mon% SnSe.

[TomyyeHHbIE HETOCPEACTBEHHO M3 KUAKOH (a3el oOpasier CulnSez
MOJIBEprajiuch peHtrenorpaduyeckomy ananusy Ha JJPOH-2.0 (CuKq-u3znyue-
nue, Ni-¢punbtp) npu pexxume 35 kB, 10 MA. 13 peHTreHorpaMMbl BUTHO, YTO
KpHUCTAJNINYECKask CTPYKTYPa COCJMHEHUS! OTHOCUTCS K YIOPSIOUYECHHOH CTPYK-
Type XaJbKOMHPHUTA, YTO CIIEAYeT W3 HAJIUYUS THIMYHBIX pe(IIeKCOB THIIA

(112), (220/204), (116/312), (316/332) (puc. 1).
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Puc.1. Judppakrorpamma coenunenns CulnSe,

3HaveHus: pasmepa 3epHa (D) s mopoika paccuyUThIBAINCH TO (op-
myie Ieppepa: Duki = (0,91)/(Bcosh), rae A - anmuna Bomasl CuKa (1,5405 A),
B - mmpuHA Ha MOJOBHMHE MaKCHMMAalbHOW MHTEHCUBHOCTH MHKa, a 0 - yrox
Bbparra coorBercTByrOmero audpaknuonHoro nuka [22]. Kak u3BecTtHO mpH
HAINYMU 1e(DEKTOB MUKU PEHTTeH pedIIeKCOB HECKOJIBKO PACIIUPSAIOTCS U UH-
TEHCUBHOCTU WX yMeHbluaeTcs. Kak BUIHO B audpakTorpamMme COeIuHEHUS
PEH"TEHOBCKUE MUK JOCTATOYHO MHTEHCUBHBIE U y3KHE 110 LIMPUHE, YTO YKa-
3bIE €T XOPOIIYIO0 KPHUCTAUIMYHOCTh M OTHOCUTENIbHO Majod ae(eKTHOCTH
coequHenus CulnSez. Pacuerom Dhkl ycTaHOBIIEHBI pa3Mepbl KPUCTAIIOB OKO-
0 500 HM, YTO CBUIETEIBCTBYET XOPOIIEH KPUCTAUIMYHOCTH MOJYYEHHBIX
KpUCTAJIJIOB.

Pe3ynbTaThl u3mMepeHus: TemMrnepaTypHOl 3aBUCUMOCTH 3JIEKTPOIIPOBO/I-
HOCTH CIIJIAaBOB U3 00JIACTH TBEP/BIX PACTBOPOB MPECTABICHBI HA pUC.2.

08l 1.10 AEg, eV
'TE - 3 —
172]
= | 2 1.00|—
s 04 — o=
e - B b)
1
b -
o L 0.90
= oor | | |
CulnSe; 0,5 1,0 1,5 2,0
-0,4- - o mol% SnSe
m2- X
-0,8 F3- 10 a)
1,2 1,6 2,0 2,4 2,8 32 34

10%T,K

Puc.2. 3aBucuUMOCTb 3NIEKTPOIPOBOAHOCTH TBEPABIX pacTBOpoB CulnSe;)ix(SnSe)x
OT TeMITepaTypsl (a) ¥ OIMPUHEI 3aIpEIIeHHOMN 30HHI 0T cocTasa (b), rae 1-
CulnSey; 2- x = 0,005; 3- x = 0,015 (a)
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XapakTep 3aBUCUMOCTH 3j1eKkTponpoBoaHocTH CulnSe2 u TBepabIx pac-
TBOpoB (CulnSe2)1-x(SnSe)x HOCUT momynpoBOoAHUKOBBIN XapakTtep. Ha xpu-
Bax YETKO HaOJI0AaeTcs BE YYaCTKHU: YYaCTOK MPUMECHOW MPOBOJUMOCTU U
y4acTOK cOOCTBEHHOH mpoBoauMocTH. Ilepexon K coOCTBEHHOH MPOBOIUMO-
ctu y coenuHenuss CulnSe: ocymectusiercs npu 670K, uto cormacyercs
naHHbIM [23]. Temneparypa nepexoa y TBEPIbIX pacTBOPOB MEHSAETCS HE3Ha-
gutenbHO. [lo 3aBucumoctu Ino~f(1/T) ompeneneHsl mmpuHaA 3ampelIeHHON
30HBI ¥ SHEPTHU aKTUBAIMK 00Pa31I0B KOTOPhIE MPE/CTaBICHbI B TabmuIe 1.

Tabmune 1
3HauYeHMe IIUPUHBI 3aNIpelieHHOM 30HbI U JHEPIrUU AKTHBAIIUH
cru1aBoB TBepAbIX pacTBopoB (CulnSez)1-x(SnSe),.

Cocras AEg.eV AEa,eV
CulnSe2 0,97 0,023
(CulnSe2)0,995(SnSe)o,005 0,97 0,024
(CulnSe2)0,985(SnSe)o,015 0,98 0,026

B mpucraBke prCyHKa MpeICTaBICH 3aBUCUMOCTh IIMPUHBI 3arpenicH-
HOHM 30HBI OT COCTaBa TBEPHBIX pacTBOpoB (puc 20). Kak BugHO B 0bOmactu
TBEP/BIX PACTBOPOB IIMPHHA 3aMPEIICHHON 30HBI CIUIABOB MPAKTHYECKU OCTa-
eTcsi He u3MeHeHHbIMU. C pacTBopeHHeM SnSe oueHb Majo yBEIHMYHMBAETCS

€6 .99

3HAYCHHUEC NPOBOAUMOCTH U COXPAHACTCA 1N TUITI IPOBOAUMOCTHU.
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BIRBASA MAYE ORINTIDON KRiSTALLASDIRILMIS CulnSe; BIRLOSMOSININ
XALKOPRIT FAZININ ELEKTRIK KECRICILiYi

N.M.ALLAZOVA
XULASO
Qalay seleniddon holledici kimi istifado etmoklo CulnSe; birlosmosinin asagi tempe-
raturlu polimorf formasmin daha milkommal kristallar1 maye orinti mohlulundan yetisdiril-
misdir. Birbasa maye orintidon kristallagdirilmis xalkopirit fazasinin (a-CulnSe;) elektrik
kegiriciliyi standart elektrofiziki metodla dl¢lilmiisdiir. Molum olmusdur ki, 2 mol.%-o qodor
hall olan SnSe a-CulnSe;-nin elektrik kegiriciliyine vo qadagan olunmus zolaginin enins

praktiki olaraq tesir gdstormir.

Acar sozlar: CulnSe, xalkoprit fazasi, evtektik sistemlor, elektrik kegiriciliyi.
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ELECTRIC CONDUCTIVITY OF THE CHALCOPRITE PHASE
OF CulnSez, CRYSTALIZED DIRECTLY FROM A LIQUID MELT

N.M.ALLAZOVA
SUMMARY

Using the method of growing crystals from a solution in a melt using tin selenide, more
perfect crystals of the low-temperature polymorphic form of the CulnSe, compound were
obtained. The temperature dependence of the electrical conductivity of crystals of the
chalcoprite phase (a-CulnSe;), obtained directly from the liquid melt, was measured by
standard electrophysical methods. It was found that tin selenide, when incorporated up to 2
mol%, practically does not affect the electrical conductivity and band gap of the chalcoprite
phase of the CulnSe, compound.

Key words: chalcoprite phase CulnSe,, eutectic systems, electrical conductivity.
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Lonkaran zonasi kimyavi torkibi ila farglanan mineral va geotermal sularla zangindir.
Bulag sularimin mineralizasiya daracasi 4.8-14.8% -dir. Kalsium ionlarimin torkibi 1200-2250
mq / | arasimdadir. Mineral va termal sularda xlor ionlarimin konsentrasiyasi 2608-21725 mq /
I-dir. SO ionlarimin tarkibi ahamiyyatsizdir. Radioaktiv elementlordan sulardaki uran
migdart 1.10-7-1.10-8 mg / |-dir.

Acar sozlar: mineral, ion, konsentrasiya, radioaktiv,temperatur

Lonkoran tobii zonasi istor dag, istorso do diizon sahoalords mineral va
geotermal sularla zongindir. Onlar kimyovi torkibino goro bir-birindon forg-
lonirlor. Minerallagsma doracasine gors istor mineral bulaqglarin sulari, istorso do
geotermal sular miixtolifdir. Mineral bulaqlarin mineralliq deracasi 6,7 g/l-don
14,8 g/l arasinda doyisir. Kalsium (Ca®") ionunun miqdart 1200 mq/I-don 2250
mgq/l-dir. Mineral va termal sularda xlor ionunun miqdar1 2608 mq/I-don 11725
m/l-o qodordir. SO4* ionlarinin miqdar isa ciizidir. Qeyd etmok lazimdir ki,
radioaktiv elementlordon uranin miqdar1 1x1077-8x1077 arasinda doyisir. Donuz
{iton, Isti su termal (Masall1) sularinda uranmn miqdar1 nisboton ¢oxdur, bu da
¢ox gliman ki temperaturdan asilidir.

Lonkoran zonasinin geoloji qurulusu son dorace miixtalifdir. O iki boytik
sahodon ibarotdir. Talis daglar1 sahoasi vo Lonkoran ovaligi. Talis daglar1 sahosi
geoloji ve geomorfoloji cohotdon sorbastdir. Effuziya vo instruziv xarakterino
goro spesifik bioloji torkibi daha cavan {i¢iincli dovr téromolorine aiddir. Talig
daglarmin geoloji-textonik cohotdon miistoqil saha kimi gabul etmoys imkan
verir. Conub-gorq istiqgamotindo bu orazi Gilan oyalotino gqodor davam edir vo
quisiglarin bir hissesi qirilaraq Xozor donizine batir. Bu daglarin geoloji
qurulusu bir sira lay hissolorino ayrilir. Onlar simal-gorb istiqgamstindo uzanir,
2 antiklinali amala gatirir.

Qeyd edok ki, insan comiyyatindoki maddi moadoniyyotin inksafi, yerin
Oyranilmasi vo onun mineral vo sair sorvatlorinden istifade edilmaesi ilo bag-
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lidir. Bu cohotdon mineral sularin miixtolif mogsadlar ii¢iin istifadesi insanlari
ta godim zamanlardan maraqlandirmisdir. Sularin torkibi do miixtolifdir. Bu
bolgadoki soyuq vea termal sular ¢oxluq toskil edir. Bu orazinin sular1 kimyovi
torkibino goro hidrokarbonatli sulfath, sulfatli xlorlu, hidrogen sulfidli, azot
gazli va.s torkibli olurlar. Sularin kimyovi torkibinin miixtolifliyi onun Oyro-
nilmasini zaruri edir [1-3].

Biitiin bu su niimunolorini AMEA-nm Kimya Problemlori Institutunun
laboratoriyalarinda vo Lonkoran Dovlst Universitetinin kimya laboratoriyasin-
da analiz aparilmigdir. Mineral sularin PH, minerallasma daracasi, temperaturu,
torkibindoki kation (Ca?’, Mg?" va.s), anionlarin (Cl-, SO4*", HCO3") miqdar1
toyin edilmisdir. Alinan natico asagidaki kimi gostorilmisdir.

Cadvoldon goriindiiyii kimi orazide 15 punktdan (bulagdan) gétiiriilmiis su
nliimunslorinin PH-1 eyni olmamisdir. Soraitdon asili olaraq onlar zoif turs, turs
vo neytral (golovi yoniimli) olmusdur. Sularin PH-1 5,18-don 7,15-0 kimi te-
roddiid edir.

Suyun reaksiyasima géro Astara yanar bulaginin PH-1 5.18, Isti su (Haf-
toni) bulaginin PH-1 5.60, Donuz iiton bulagimmin PH-1 5,9 olmusdur. Qalan su
niimunalori Qosa bulag, Hirkan bulagi, Osman bulagi sular1 zoif tursuluga
malikdir. Mads suyu vo Sofa bulagi (Masalli) neytral vo ya golovi meylli
olmusdur. (PH 7,12-7,15) Gorilindiiyli kimi termal sularin PH-1, soyuq sularin
PH-dan koskin forqlonir (PH 5,60-7,12).

Analiz naticalori sularin minerallasma dorocosinin forqli oldugunu goste-
rir. Yiiksok minerallasma doracasi olan sular Donuz iiton- 17 g/l, isti su (Ma-
sallr) 14,5 q/l, Isti su- 12,4 q/1 (Lonkaran Haftoni) misal gdstormak olar. Bu su-
larin temperaturu yiiksok oldugundan (50°-65°) onlarda minerallarin hall olma-
st da yiiksokdir. Soyuq sularin minerallagma doracasi 6,7 g/l-don 10,8 g/l inter-
valinda doyisir. Ceyran bulagi, Osman bulaginin minerallasma doracosi araliq
toskil edir. Mineral bulaq vo termal sularda kation vo anionlarinda miqdari
mq/l-1o toyin edilmisdir. Analiz naticolori gostorir ki, mineral sularin torkibindo
K*, Na*, Ca*", Mg?" kationlar1 mévcuddur. Bu sularin torkibinde kalsiumun
miqdar1 (Ca*") 2189 mq/l-don 1184 ml/l-o qodordir. Mg*" miqdar1 iso 2,40
mq/1-4,07 ml/l. Ca®>" miqdar1 soyuq mineral sularinda nisboton ¢oxdur. Qosa
bulaq, Nar bulagi, Hirkan bulag: sularinda Mg?" kationunun miqdar1 nisbaton
coxdur. Anionlardan CO2?* conub zonasinin mineral sularinda ¢ox azdir, demok
olar ki, yoxdur. ©n ¢ox CIl ionunun miqdar1 digor anionlara nisboton ¢oxluq
togkil edir. 2189 mq/l-don 2250 mq/l qador doyisir. Nar bagi bulagi, Yanar bu-
lag, Ceyran bulaq, Osman bulaq, Donuz iiton, Isti su termal, Sofa bulaginda
xlor ionunun miqdar1 cadvaldo gostorilon basqa bulaq sulari ilo miiqayisado
azdir.
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Codval
Lankaran conub bolgasinin dagatoyi
mineral va termal sulariin bazi kimyavi xassalori

Kation vo anionlarin miqdari, mgq/l

Ne Mineral T, | PH | Mine-

bulaglarin ad1 | °C rallhig, |Ca?t Mg |CI SO+ |HCO; |COs*
g/l

1. |Isti su bulag

(Havzova 42 16.10 [10.8 [2250 24.06 2069 |40.0 |45.8 5.8

termal)
2. |Qosabulagl |25 |6.85 [9.6 1750 31.04 [8300 [32.4 |22.6 yoxdur
3. |QosabulagIl |22 [6.95 |9.7 1610 34.01 [8200 (304 |20.8 yoxdur
4. |Hirkan bulagi |19 |6.19 |7.2 1550 29.08 |7750 [34.8 [17.00 |yoxdur
5. |istisubulagil [17 [6.93 [8.8 1310 22.01 |6150 (26.0 [19.00 |yoxdur
6. |IstisubulagiIl [18 [6.54 |9.4 1184 33 8220 [29.0 [20.01 |yoxdur
7. |Isti subulagr |39

(termal) 5.60 [12.4 1800 20.01 2608 |[56.0 [17.00 |yoxdur
8. |Nar bagi 20 16.73 |7.8 1200 35.08 6503 |33.1 |[32.01 |yoxdur

bulag1

9. |Yanarbulagi |37 |5.18 |7.8 1200 22.01 |7270 [42.1 |44.01 |47

10. |Ceyran bulag1 [17 [6.30 |7.9 1733.8 |17.7 [8952 |43.1 |24.7 2.7

11. |Osmanbulag1 |18 [6.60 6.7 1888 12.08 6054 [41.0 |21.0 23

12. |Donuz iiton

bulag: (termal) |65 |59 |17 2189.8 [5.7 10688 |36.0 |36 7.7
13. |istisubulagi |62 [6.15 |14.8 [2089.8 [4.40 |10523 [26.0 |26 8.9
14. |Mados suyu 17- {7.15 |10.5 |1988.0 |6.1 10258 |30.5 |30.5 6.2
bulag1 18

15. |Sofa bulag: 17 [7.12 9.2 1808.0 |5.4 11725 |24 24.0 54

Qeyd etmok lazimdir ki, radioaktiv elementlordon uranin migdar 1x107-
8x107 mq/l arasinda doyisir. Donuz iiton, isti su termal (Masalli) sularinda
uranin miqdar1 nisbaton ¢oxdur, bu da ¢ox giiman ki, temperaturdan asilidir.

Toqdiqatlar gostormisdir ki, uran karbonat ionu istirak edon sulu moh-
lullarda uranil karbonat (UO2(CO3)3*, UO2(OHs), UO2(CO3)2*) kompleks for-
masinda olur. Tadqiq olunan mineral sularda (codvel) goriindiiyii kimi karbonat
ionu olduqca azdir, uranin bu sularda hall olub kompleks vermasi mohdudlasir
va bu sababdon uranin dyranilon sularda az olmasi izah oluna bilor [4-6].

Tacriibi tadqiqatlar naticesindo miioyyon edilmisdir ki, sularda karbonat
ionunun miqgdar1 n x10°°M, PH-7,5-don ¢ox olarsa, uran hidroliz etmis halda
silisumlu birlogsmalorin sorbsiya olunmus kolloid halda olur.
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XUMHYECKHI COCTAB MUHEPAJIbHBIX BO/I IEHKOPAHCKO# 30HbI
I A.KAIBIPOBA
PE3IOME
JlenkopaHckasi 30Ha 0orara MUHEPaJIbHBIMU U F€OTEPMAIbHBIMU BOJAaMH, OTIHYAFOIIH-
MHCSI [0 XMMUYECKOMY cocTaBy. CTeleHb MUHEpAIN3allii POJHUKOBBIX BOJ cocTaBiser 4,8-
14,8%. CoaepxaHrue HOHOB KaJIbIls HaxoauTcs B mpenenax 1200-2250 mr/n. KonueHrpanms
HOHOB XJIOpa B MHHEPAIbHBIX U TEPMaJIbHBIX Bojax cocraBiseT 2608-21725 mr/n. Conepixa-
Hue SO42- NOHOB HEe3HAYUTENbHO. M3 paIuoaKTUBHBIX 2JIEMEHTOB COEpXKaHUE ypaHa B BOJaX

cocrasister 1.10-7-1.10-8 mr/i.

KiroueBble ciioBa: MHHEpaJ, MOH, KOHLICHTpAalus, paInO0OAKTUBHOCTDL, TEMIICpATYpA.

CHEMICAL COMPOSITION OF MINERAL WATERS
OF THE LENKORAN ZONE

G.A.GADIROVA
SUMMARY
The Lankaran zone is rich in mineral and geothermal waters, differing in chemical
composition. The degree of mineralization of spring waters is 4.8-14.8%. The content of
calcium ions is in the range of 1200-2250 mg / 1. The concentration of chlorine ions in mineral
and thermal waters is 2608-21725 mg / 1. The content of SO42 ions is negligible. Of the

radioactive elements, the uranium content in the waters is 1.10-7-1.10-8 mg / L.

Keywords: mineral, ion, concentration, radioactivity, temperature.
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Ln-As-S va Ln-As-Se SISTEMLORINDO OMOLOGOLON
BIRLOSMOLORIN SINTEZI, MONOKRISTALLARININ
YETISDIRILMOSI VO ELEKTROFIZiKi XASSOLORI

G.H.QOHROMANOVA
Baki Dévlat Universiteti
gun.aliyeva@inbox.ru

Todqigatlar naticasinda miiayyan edilmisdir ki, kiikiird va selen torkibli birlagmalarin
monokristallarint boyiitmak iigiin temperatur diisiimii 60 ~ 90 daraCa taskil etmolidir.

Miiayyon edilmisdir ki, kiikiirdlii birlogmalarin Maxsusi miigavimoati selen istiraki ilo
olan birlagmoalarinkindan béyiikdiir. Qadagan olunmus zolagin eni do kiikiirdlii birlosmoalar
tigiin daha boyiikdiir. Torkibdon asilt olaraq AE=0,57-1,07 intevalinda dayisir.

Tm-As-S monokristallarin  yetisdirilmasinin optimal rejimlori vo kristallokimyavi
xassalari oyranilmigdir. Miiayyon edilmisdir ki, LnAsXs birlagmasi stibnitabanzor qurulus tipi
amala gatirir. TMAS,S7, TmAS,S, , TmASSe vo TmAsSes birlasmalarinin lauegramlar: dyronilmis
Vo monokristallarin tarkibi Kimyavi analiz vasitasila tosdiq edilmisdir.

Acar sozlar: sistem, temperatur, orinti, monokristal, qurulus

Giris. Odobiyyat materiallarinin analizindon molum olur ki, lantanid, ar-
sen xalkogenidlorinin asasinda vo onlarin garsiligl tosirindon alinmig birlogsmoe-
lor, slisolor vo bork mohlullar elektronikada, optoelektronikada infraqirmizi
spektroskopiyada perspektivli materiallar kimi 6ziino yer tapmisdir. Tulium
xalkogenidlorindo do miisyyon optiki vo akustooptiki xalkogenidli siigolor alin-
migdir [3-7]. Arsen va tulium xalkogenidlorinin qarsiligh tosirindon alinan bir-
losmalarindo perspektiv xassali funksional materiallar olacagi gozlonilir. Ona
gora do Tm-As-S vo Tm-As-Se sistemlorindo ehtimal olunan birlogmalari sin-
tez edib, onlarin xassalorini aragdirmaq miihiim aktual mosalolordon biridir.

Son illords bizim vo habelo xarici 6lkalorin bir ¢ox elmi miiassisalorindo
lantanidlorin igtirakt ilo ikili, ii¢lii vo daha miirokkeb yarimkegirici maddalorin,
o ciimlodon siisovari maddslorin todqiqi sahasindo boyiik islor goriilmiisdiir
[10-13].

Bashq. Birlosmolorin sintezi ilkin komponentlordon tomizlonmis, kvars
ampulalarda:
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B-5 tomizlik daracali arsendon, A-1 tomizlikli Tm, analiz {i¢lin xiisusi
tomizlikli kiikiird vo B-4 tomizlik doracasine malik selendon istifado edilmisdir.
Sintez {i¢iin niimuna ¢akilori BJIP-200 markal1 analitik torozido 10°q doqig-
liklo gotiiriilmiisdiir. Sonradan hor bir torkib tigiin niimuna ¢akilori kvars ampu-
lalara doldurulmus vo 1,33-10° mPa qaliq tozyiqine qoder ampulalarin havasi
sorulmus vo ampulalarin agzi oksigen qaz alovunda lehimlonmisdir. Ondan
asag1 tozyiqlordo lantanid (Tm) oksidlosir vo reaksiya getmosino angal toradir,
arintilor kvars konteynerin divarlaria yapisir vo noticodo mexaniki davamliliq
azalir. Kristallarin elektrofiziki xassolorindo qiymotlor miixtolif alinir [1].

Orintilorin niimuno ¢okisi 3q toskil etmisdir. Sintez firlanan sobalarda
aparilmisdir. Sobanin firlanma stiroti 700-750 dovr/saat olmusdur. Orintilor
1000-1400 K godar temperaturda saxlanilmig vo 3-7 dor/doq siiratilo soyudul-
musdur.

Sintez edilmis orintilor monokristal yetisdirmok ii¢lin hazirlanmis vo
kimyovi qazdasiyici reaksiya vasitosilo birlosmolorin monokristallar1 yetisdiril-
migdir. Dastyici rolunu yod oynamisgdir, bu zaman yod buxar halina kegir, xal-
kogen (S,Se) vo yodidlor do gqaz halinda olur.

Miioyyan edilmigdir ki, birlogmolorin monokristallarin1 boyiitmok tigiin
temperatur diistimii 60 +~ 90 doraco toskil edir. Belo ki, bu halda az miqdarda
kristallagsma markozi omala golir vo daha olverigli sorait yaranir ki, tokmil kris-
tal alinsin vo onlarin {izerinds kristallokimyavi amsliyyat aparilsin.

Monokristallar suya, lizvi holledicilora qarst davamlidir. Qolovilor onlara
tosir etmir, mineral tursularda hall olurlar.

Monokristallarin  tokmilliyi laueqram ¢okmoklo miioyyon edilmisdir
(sokil 1, 2).

a) TmAs4S; b) TmAs>S4

Sok. 1. TmAs4S7ve TmAs,Ss birlogmslorinin laueqramlari.
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a) TmAsSe b) TmAsSe;
Sak. 2. TmAsSe vo TmAsSes birlogsmalarinin laueqramlart.

Monokristallarin torkibi kimyovi analiz vasitosilo tosdiq edilmisdir. Kim-
yovi analizin naticalori codval 1-do verilmisdir.

Cadval 1
Birlogsmoalarin kimyavi analizinin naticalori
Birlogmo formulu Komponentlorin nisbati Komponentlorin nisbati
kiitlo % ilo
Tm As S,Se

TmAsS; 32,54 16,21 51,25 1:1:3
TmAs,Ss 24,42 24,31 51,26 1:2:4
TmAs4S; 14,99 29,88 55,11 1:4.7
Tm3As4Se 30,87 20,50 48,62 3:4:9
TmAsSes 46,80 23,31 29,85 1:1:3
TmAs>Ses 35,14 35,11 29,87 1:2:4
TmAssSes 22,31 44,46 35,23 1:4:7
Tm3AssSey 46,89 27,08 26,02 3:4:9

Birlogmolorin elementar gofosinin parametrlorini arasdirarkon miioyyon
edilmigdir ki, Ln, Sb vo Ln, As xalkogenidlorinds qurulus analogiyalar: vardir.

LnS:As2S3 nisbotini doyisdikco bu birlosmolorin qurulusunda miixtslif
qurulus tiplori amala galir (cadval 2).

Cadvaldon goriindiiyii kimi, LnAsX3 birlogsmasi stibnitobanzer qurulus
tipi amalo gatirir. Bu cadvalo asasan selenin da birlogsmalarinin optimal rejim-
lori hesablanmis vo monokristallart yetisdirilmisdir.

Odobiyyat [2,14]-do verilon hipotetik qurulusa osason Tm:As:X (S,Se)
miixtolif nisbatlorinds birlosmolor sintez edilmisdir vo verilon hipotetik qurulus
eksperimentlo tosdiq edilmisdir.
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Cadval 2
Tm-As-S monokristallarin yetisdirilmasinin optimal rejimlari vo
kristallokimyavi xassalori

Bitlosmo- Termiki effekt, Yodun ’ Sinqoniya Strul;tur
nin K koqsen- Vaxt, | Monokristalin qurulusu
torkibi T trasiyast, saat lgiisii, mm?
1 T mgq/sm’
TmAsS; 950 880 4,0 75 1,9x1,2x1 Romb SbyS;
TmAs4S; 925 845 4,0 72 1,8x1,2x1 - -
TmASs,S4 1070 980 4.5 48 2x2x1
Tm3As4Sy 1260 1200 5,0 65 2x1,5x1

Hipotetik qurulusda Ln kationunun vaziyyati imkan verir ki, bu kristallik
qurulus biitiin lantanidlors samil edils bilsin [2,14].

Birlogsmolarin kristallografik xiisusiyyastlori 6yronildikden sonra onlarin
polikristal sokilds elektrik kegiriciliyinin temperatur asililig1 6yronilmisdir. So-
killordon goriindiiyii kimi (sokil 3 vo 4) birlosmalor iigiin 6~f (10%/T) asilili-
ginda genis asqar sahasi miisahide olunur vo qrafikden istifado edorak birlos-
molorin termiki qadagan olunmus zolaginin eni hesablanmisdir vo cadval 3-do
verilir.

Cadval 3
Birlosmolorin bazi elektrofiziki xassalori

Birlosma torkibi Elektrik kegiriciliyi | Qadagan olunmus | Kegiricilik

6 298-10% zolagn eni, tipi (p,n)

(Om™'-sm™) AEr, eV
TmAsS3 9-10™ 1,03 “n”
TmAs2S4 5-107 1,07 “n”
TmAs4S7 6-10* 1,11 “n”
TmsAs4Sy 5-107 0,88 “n”
TmAsSes 4-10* 0,57 “n”
TmAs2Se4 9-107 0,68 “n”
TmAs4Se7 8107 0,66 “n”
Tms3As4Seo 6-102 0,67 “n”
TmASsS 8-10™ 1,03 “n”
TmAsSe 61073 0,98 “n”

Tadqiqatlar gostarir ki, kiikiirdlii birlosmalorin moxsusi miigavimati selen
istiraki ilo olan birlogsmoalorinkindon boylikdiir. Qadagan olunmus zolagin eni
do kiikiirdlii birlogsmolor iigiin daha boyiikdiir.
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1 — TmAs4S7
k 2 — TmASs>S4
3 — TmAsS3

4 — TmAsS

[ 1 1 La

1 2, 3, 10/ 4,

’

Sok. 3. Kiikiird torkibli birlogmalarin elektrik kegiriciliyinin temperatur asililigi

lgo, Om!, 0,17
A

B 5 — TmAs4Ser
B 6 — TmAs2Ses
7 — TmAsSes

8 — TmAsSe

1 2 3 4 1()37

Sok. 4. Selen torkibli birlogmalorin elektrik kegiriciliyinin temperatur asililigi
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8.
9.

NOTICO

1. Kiikiird vo selen torkibli birlosmalarin kristallografik xiisusiyyatlori Oy-
ronildikdon sonra onlarin polikristal sokildo elektrik kegiriciliyinin tem-
peratur asililigt Oyronilmisdir. Sokillorden goriindiiyii kimi (sokil 3 va
4) birlosmoalor ii¢iin o~f (10%/T) asitlihiginda genis asqar sahasi miisa-
hido olunur vo grafikdon istifado edorok birlogmolorin termiki qadagan
olunmus zolaginin eni hesablanmigdir.

2. Tm-As-S monokristallarin yetigdirilmosinin optimal rejimlori vo kristal-
lokimyovi xassolori codval 2-do verilmisdir. Coadvoldon goriindiyii
kimi, LnAsX3 birlogmosi stibnitobonzor qurulus tipi omolo gatirir. Bu
cadvalo asason selenin do birlogmolorinin optimal rejimlori hesablanmis
vo monokristallart yetisdirilmigdir.

3. TmAs4S7,TmAs2S4 , TmAsSe vo TmAsSes birlosmolorinin laueqramlari
Oyronilmis vo monokristallarin torkibi kimyavi analiz vasitasilo tasdiq
edilmisdir

ODOBIYYAT

. Pycramos IL.I"., AnneB O.M., Kyp6anos T.X. TpoiiHble XaIbKOT€HH/BI PEAKO3EMEIbHBIX

anemeHTOB. baky: Omm, 1981.

Wnpsicasl T.M. Iucc. Ha coMcK.yd.cTE€NEHU I.X.H. OU3MKO-XMMHUYECKHE OCHOBBI CHHTE3a
CTEKJIO00PAa3HBIX W KPHCTAUTMUECKUX HEOPTAaHWIECKUX MAaTEpPHaloOB HAa OCHOBE XalbKO-
TeHUJ0B MBIIIbsKa baky, 1991, c.404.

Xalkogenid siiso. Patent 1 2018 0114. ilyasl Teymur, Qohromanova Giinel, ismayilov
Zakir

Unesicel T.M. CreknooOpazoBanue B TpoiHoit cucreme Tm — As —S / T.M. Unesicasr, [T
INaxpamanosa, 3.11.Mcmaumnos. // East European Scientific Journal, 2018, Ne3(2), c. 60-64.
CrexiiooOpazoBanue B TpolHOH cucreme Tm-As-S. Cos. Tennennuu passutus Hayku u
Texnonornii matepuansl XXII Mexnay.Hayd.npak.koHd. Nel. Hac.2. 2017, r. benropon,.
Kozroxun C.A. CpoiicTBa aMOp(HBIX IUICHOK XaJbKOTE€HHIOB MBIIIbSIKA, MOANDHUINPO-
BAaHHBIX KOMIUIEKCHBIMHM COEJMHEHHMSMH peaKo3eMelbHbIX sneMmeHToB/ C.A.KostoxuH,
A.P.®aiipymmH, 3.H.Boponkos // @u3nka U TeXHUKA MOIYIpoBOoHUKOB, 2005, Ne 39 (8),
c. 1012-201e.

Bbabannmer M.b. TBepmodasable paBHOBECHS W TEPMOIUHAMUYECKHE CBOWCTBA CHCTEMEI
T1,Se — As;Ses — Se / T.M. Unbsicabl, JI.M. babannet u np. // JKypHai HeopraHu4ecKoi Xu-
muu. 2012, . 57, Ne 2, ¢. 315-318.

Monrasues 10.I". Ycnexu ¢us.Hayk. 1976, 1.120, 581.

Mawmenos AWM., Unbsicoe T.M., Pycramor ILI. IlonmyueHue um XuMHUYECKHE CBONCTBA
MOHOKpUCTAIUIOB YDAS4S7 1 Yb3AssSe. XK.Heopr.xumuu 1988, 1.33 Ne 5, ¢.1103-1105.

10. HemboBckuii C.A., Knpunenko M.A., XBopocrenko A.C. [lnarpamMmma coCTOSHHSI CHCTEMBI

As-Te. XK. nHeopr. xumun, 1989, 1. 12, Ne 15, c. 1462-1463.

11. TumodeeBa H.B. u ap. MccnenoBanne KpuCTaUIM3alMU CTEKOJ CUCTEMBI As-Se TpH BbI-

COKHX JIaBJICHUAX U TeMmepaTypax. K. Heopr. xumun, 1986, T. 15, No 412, ¢. 3391-3392.

12. luramuka koneOaHmii ceneHa u As;Ses B KPUCTAIUIMYECKOM H CTEKIOO00Pa3HOM COCTOS-

HUSX TI0 JaHHBIM HHU3KOTeMIIepaTypHOH TermoeMKkocTh. K. duz.xmm., 1995, 1. 42, Ne 6, c.
1217-1221

13. Barnier S., Gulttard M. Systeme EuS-Ga,S; Compose EuS-Ga,S; ct products vitrench C.R.

Accid., sci C. 1976, vol. 282, Ne 10, p. 461-463.

32



14. Tideswel N.W., Kruse F.H., Mecullough G.D. The crystal structure of antimony selenide
Sb,Ses // acta crystallogy 1957 v 10 Ne 2, p 99-102

15. KBasubunapusie paspessl As2S3-TmS m As2S3-Tm2S3 Tpoiinoit cucrembl Tm- As —S.
Mesxa-Hbli KypH.MpeKI.u (GyHma-HbIX ucca-Heid, 2017, Ne§, 4.1, ¢ 40-44. T.M.Unpsicsl,
@®.M. Canpiros, baiipamosaV.P., J.M.Mamenoa, Kaxpamanosa I'.T".

CUHTE3 COEIUHEHWM, OBPA3YIOIIUXCSA B CHCTEMAX
Ln-As-S U Ln-As-Se, BBIPAIIUBAHUE MOHOKPUCTAJIJIOB U
JEKTPO®U3NYECKUE CBOMCTBA

I'T.TAXPAMAHOBA
PE3IOME

HccnenoBanus mokasaiu, 4To JUisi pOCTa MOHOKPHCTAJUIOB COCIMHEHUN Cephl U CeieHa
nepenaj TeMIepaTtyp IoibkeH cocTaBiaTh 60 + 90 rpagycos.

YCTaHOBIEHO, YTO YJEIbHOE CONpPOTUBICHHE COCIUHEHHH Ccepbl Oouiblle, YeM
coenmHenui cenena. [llupuHa 3anperneHHo MoJI0Ck Takke OoJIbIe IS COeANHEHUH cephl. B
3aBucuMocTu ot coctaBa AE = uzmensercs B npenenax 0,57-1,07.

HccnenoBaHbl  ONTHMAIBHBIE PEXKUMBI  BBIPAIIMBAHMAS W KPHUCTAJUIOXMMHYECKHE
CBOMCTBa MOHOKpHCTAIIIOB Tm-As-S. beiio oOHapyxeno, uto coequnenne LnAsXs; obpasyer
AHTHIMOHHTOBYIO CTPYKTypy. McciemoBaHbl jaysrpaMMbl coequHeHuH TmAssS7, TmAS»Ss,
TmAsSe u TmAsSes, cOCTaB MOHOKPHCTAIIIOB TIOATBEPKIACH XUMUIECKHM aHAJII30M.

KaioueBble ci1oBa: cucrema, TeMreparypa, cluiaB, MOHOKPUCTAILL, CTPYKTYpa.

SYNTHESIS OF COMPOUNDS BY THE FORMATION OF Ln-As-S AND Ln-As-Se
SYSTEMS, GROWING MONOCRYSTAL AND ELECTROPHYSICAL PROPERTIES

G.G.GAKHRAMANOVA
SUMMARY

At the result of investigation it was observed the temperature condition for growth of
monocrystal should contain 60-90 interval.

It was determined the specific resistance of compounds which contain sulfur are higher
than selen compounds. The size of forbidden band for sulfur contain compounds are higher.
For content it can be change E=0,57-1,07 interval.

It was also studied the the optimal regime for growth monocrystal of Tm-As-S systems
and crystallochemical properties. It was observed LnAsX; tipe compound show the structure
similar to stibnite. It has been studied the diagrams of TmAss S;, TmAs,Ss, TmAsSe and
TmAsSes systems and also been proved the structure in different chemical analysis .

Keywords, system, temperature, alloy, monocrystal, structure.
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BBIJIEJIEHUE IITAMMOB TEPMO®WIbHBIX BAKTEPHIA,
OBPA3YIOIINX HAHOYACTHILBI CEPEBPA,
13 TEPMAJIbHOHM BOJIbI BABA3SIHAH

I'SA.TTOHEIIOBA, ®.P.AXMEJOBA, P.U.XAJINJIOB
bakunckuii I'ocyoapcmeennwtit Ynueepcumem
gunay_a-val995@mail.ru

Hannas cmamoes nocésujena 8vl0eIeHU WMammos mepmopuibHuix bakmepuil, obna-
0arouwux cnocoOOHOCMbIO CUHMESUPOBAMb HAHOYACMUYbI cepebpa, U3 mepmdalbHoU 600vl ba-
oasanan Canvsinckozo pailona Azepbaiiodcana. Beino evideneno ececo 5 wmammos mep-
mogunvnvix 6axmepuii (b1, By, B3, Ba, Bs) uz o6pasya 600w Babazanan (t=50°C, pH=7.0), u
U3YYEHO UX CNOCOOHOCMb CUHME3UPOB8amy Hanouacmuysl cepebpa. bevino ycmanosneno, umo
moavko wmamm b1 obradaem cnocobnocmvio cunmesuposamov Hanouacmuyvl cepeopa. O6-
pazosanue Hanovacmuy cepebpa wmammom b1 6vinio onpedeneno 6 nepgyio ouepedv uzme-
Henuem ysema om 0eno20 00 KOPUYHEBO20 8 pacmeope OUOMACCHL, U OM HCEAMO20 00 MEMHO
KOPUUHEB020 Yeema 6 KyIbmypanbHou odicuokocmu. Taxoce Haiuuue Hamouacmuy cepeopa
onpeoesiiy  CHeKMpopOMoMempuU4ecKy, UsmMepsis ONMUYECKYI0 HIOMHOCMb PACMBOPO8 8
ouanasoune Onun 60an 300-750 Hm. Onmuueckas Xapakmepucmuka pacmeopos, 8 KOmopbix
NPOUCXOOULO UBMEHEHUe Y8emd, NO360IUNA YCMAHOBUMb HATUYUE NPUCYWUX HAHOUACMUYAM
cepebpa nuxos, nexcawux 6 oonacmu 380-450 um. Iloenowenue ceema 6 obnacmu OnuHbL 8O-
not 410-420 Hm nokasano Hanuuue HaHowacmuy cepedpa 6 peaKyuoHHOU cpeoe.

Buvinu uzyuenvl mopgponozuueckue u Kynomypanvhsie npusnaxu wmamvma b1 B pe3yno-
mame 3Mux UCCre008anull WmMamm Ovl1 udeHmuduyuposat, u omuecer K pooy Bacillus. Bviio
U3YYeHO makdce omHouleHue 3mozo wmamma Kk pH cpeovt u memnepamype. Ycmamnosneno,
4Umo ONMUMAanbHeIM 3navenuem pH ona oannozo wmamma agnaemes pH=7.0, maxcumanvHovim-
9.5, munumanvnoim-6.5, a onmumanvroii memnepamypoii pocma t=55°C, maxcumanonoii-65°C,
Mmunumanvioti-45°C.

Ki1roueBble cji0Ba: HaHOYACTHIBI cepeOpa, TepMo(UIIbHBIE OaKTEpHH, 3€I€HBII CHHTE3
HaHOYaCTHI] cepeOdpa, CeKTpoOTOMETPHS HAHOYACTHIL cepedpa, UAeHTUDHUKALUS OaKTepuit

Kax n3BecTHO, Ha CEroJHSALIHUM AEHb CUHTE3 HAHOYACTHUI[ METAJUIOB U
UX NMPUMEHEHHE B Pa3IMYHbIX 00JaCTAX MEIULMHBI SBISIETCS OJHUM U3 CAMBIX
aKTyaJbHBIX MpoOsieM. BaxkHON 001acThi0 IPUMEHEHNSI HAHOYACTHII SIBJISCTCS
MeAMLUHCKas NpakTuka. [IpuMeHeHne HaHOTEXHOJIOTUI B 3TOM 00JacTH UMe-
eT OoJbIIOe 3HAUYEHHUE IS JabHEHIEero COBEPIICHCTBOBAHUS M YITyOJIeHUs
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MEIMLMHCKOW HAyKH, KOTOpas 3a MOCJIEIHHME CTO JIeT JoOMIach OOJBLIMX
YCIIEXOB B 3allIMTE 3/I0pOBBs YeloBeKa. Pa3znuynpie 001acTH MEAULIUHBI, B KO-
TOPBIX MOTYT MPUMEHSATHCS HAHOYACTHUIIBI METAIIOB, ATO - MEAUIIMHCKAs Ua-
THOCTHKA, MOJICKYJISIpHAs JUAarHOCTHKA, TIIOJy9eHHEe H300paKeHnH, KOH-
TPACTUPYIOIIMX C HAHOYACTHUIIAMH, HaHO(apMakojorus (HampaBieHHas 0-
CTaBKa JIEKapCTB), HAHOXUPYprus U T.A4. HaHopasmepsl, KOTOpbIMU 00JIaa0T
HAHOYACTHIIHI TO3BOJISIOT M3y4yaTh MPUPOAY 3a00JEBaHUI Ha MOJEKYISIPHOM
YPOBHE, 4TO B CBOIO OUYEPE/Ib MOXKET MPUBECTU K MOJYUEHHUIO BaXKHBIX PE3YJib-
TAaTOB B JICYEHUU JTUX 3a00JieBaHUN. DTO OCOOEHHO MHOTr000EeIIalonie MpH
MEPBOHAYAIBHOW TMArHOCTUKE M JICYEHUU TAKOTO OMACHOTO 3a00JIeBaHMSA, KaK
pak. Hanorepanus MO>XKeT MOBBICUTh YPOBEHb TOUHOM U OBICTPON AMAarHOCTH-
KM, JIeUeHHs] ¥ POPUIAKTUKN 3a00JI€BaHHM, CHITPATh BAKHYIO POJIb B 3aIIUTE
3710pOBbs yesoBeka [3, 7].

Crnemyer OTMETHTH, YTO HAHOYACTHUIIBI cepedpa OKa3bIBaIOT OakKTepH-
UUIAHOE EHCTBUE HA MHOTHX MATOT€HHBIX MHUKPOOpPraHU3MOB. J[aHHOE CBOii-
CTBO IO3BOJISIET MCIIOJIb30BaTh HAHOYACTHI] cepedpa Kak aHTHOAKTEepHaIbHOE
CPEICTBO MPOTUB MATOT€HHBIX MHUKPOOPTaHU3MOB, a TaKXkKe i JICYCHHUS U
JMAarHOCTHKH Pa3IMYHBIX 3a00JIeBaHUI: HAIIpUMep, Ul JCUSHHs JePMaTHTOB
MH(EKIIMOHHOTO MPOUCXOXKICHHs pazpaboTaHa Ma3b Ha OCHOBE HaHOcepeOpa.
Hanocepebpo ucnons3yercst nj1si nHruouposanusi Bupycos BUY u repmeca,
KaK aHTUMHKPOOHBIA M aHTHOAKTEpUATbHBIH KOMIIOHEHT B KOMIIO3MIIMSX, B
MMMYHOXUMHYECKHX METO/AAX UCCIEN0BAaHUS U JJIs U3yUeHUs] OMOJIOTUYECKUX
3¢ (dekToB. YUUThIBasA, YTO AHTUOMOTHUKH HCIOIB30BAIUCH MPOTUB MATOTCH-
HBIX MHMKPOOPIaHM3MOB B TEUEHHUE COTEH JIET U YTO HEKOTOPbIE MaTOTE€HHBIE
MHUKPOOPTaHU3MBI CTAIH YCTOMYMBBIMU K aHTUOMOTHKAM, COBPEMEHHON MeIH-
[IUHE HEOOXOJMMO MPOU3BOIUTH AHTHOAKTEPUAIBHBIE CPEICTBA, MMEIOIINX
MeHbI1Ie MOOOYHBIX 3()PEKTOB, KOTOPHIE MOTYT 3aMEHUTh AHTUOMOTHUKOB. JTO
€llle pa3 JI0Ka3bIBAET, HACKOJBKO Ba’KHbl HAHOYACTULIBI METAJIOB JIJISl COBpE-
MEHHOU MEIUIIMHBI U YyesoBeuecTna [5, 11, 15].

HecMmoTps Ha TO, UTO CylIECTBYET HECKOJIBKO METOJOB MOTYUYEHHs HAHO-
YacTHIl METaJIOB, MUKPOOUOIOTUYECKUN METOJ| SBISETCS OJHUM U3 CaMbIX
MPOCTBIX U AIKOHOMOYECKH BBIFOJHBIX METOJOB. /laHHBIH METOM OCYIIECTBIIS-
€TCsl MOCPEJICTBOM BOCCTAHOBJICHHSI COJIEH METaNIOB ¢ TIOMOIIBIO MUKPOOPTa-
HU3MOB. MUKPOOHOIOTMYECKUI METO/I MOJIyYE€HHsI HAHOYACTHL] METaJIOB HC-
MOJIb3YETCSl B CBSI3U C MPOCTOTOM MPOBEACHUS CUHTE3a, TaK Kak He Tpedyer
JOPOTOCTOSIIIETO JTabOpaTOPHOTO OOOPYIOBAaHUS, a TaKXKE HCIOIb30BAHUS
BpPEAHBIX XMMHYECKUX PEAKTHUBOB, 3arps3HSIONUIMX OKPYKAMIIYI cpedy, a
MeTa0oMUTHI OaKkTepuid 001aJaI0T HY>)KHBIMUA CBOMCTBAMU ISl BOCCTAHOBIICHUS
MOHOB U (hOPMUPOBAHMSI HAHOYACTHUI] METAJUIOB, a TaK K€ UX cTa0uIu3anuu |3,
9,10, 13, 14].

Oco0blit HHTEpeC NpeACTaBIsieT CHOCOOHOCTh HEKOTOPBIX IITAMMOB Tep-
MOQWIbHBIX OaKTepUil CUHTE3UPOBAaTh HAHOYACTHIIBI MeTaJIOB. Mcnonb3oBa-
HUE MITAMMOB TePMO(DUIBHBIX OaKTEpUN ISl MOTYYCHHs] HAHOYACTUIl METal-
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JIOB UMEET MHOXKECTBO MPAKTUYECKHUX MperuMyInecTB. OnTuMaabHas TeMIepa-
Typa [/ pocTa TepMOpUIBHBIX GakTepuii HaxoauTcs B auanasone 50-75°C, u
IIPU TaKUX BBICOKUX MOKAa3aTeNsAX TEMIIEpAaTyp MeTab0JIN4YeCKU MpoLece Mpo-
TEKaeT ¢ OONbIIeH CKOPOCTBIO, YTO IMO3BOJISIET MOJYYUTH IMpeIHa3HAUYCHHBIN
JUI CUHTE3a MIPOAYKT peakluu 3a 0ojiee KOPOTKOE BpeMs, U IPUBECTU BEPOST-
HOCTb 3arpsI3HEHUS CPE/Ibl IPYTUMHU MUKPOOPraHU3MaMu K MUHUMYMY [1, 2, 8].

Marepuajibl M MeTO/bI HCCJIETOBAHUS

B kauecTBe 00BEKTa MCCIEOBaHMS OBLTH MCIOIB30BaHbI IITAMMEBI TEP-
ModwmibHbIX O0akTepuit (b1, b2, B3, b4, bs ), BeIIeIeHHBIX U3 TEPMaTbHOU BOJIBI
ba6azsnan CaybstHCKOTO paiioHa.

JJis BBIZIEICHHS IITAMMOB TePMO(DHUIBHBIX OaKTepHii OBUT ClIeJIaH TOCeB
oOpasma Bojbl Ha cpeae Msco-nenToHHbIA arap (pH=7.0). KynpruBupoBanue
HPOBOAUIOCH B TeueHue 3-4 cyTok rpu TemmnepaType 56° C. ITonydeHHbIE KO-
JIOHUU TePMO(PHMIbHBIX O0aKTepHil ObLIH BBIIEICHBI B UUCTYIO KYJIbTYpPY IO Me-
tonuke Koxa [1, 2, 4, 6].

N3ydyena cnocoOHOCTH BBIIEICHHBIX IITAMMOB TEePMO(MUIBHBIX OakTe-
pHii CHHTE3MpOBaTh HAHOYACTHUIIBI cepedpa. it 3Toro ObLT C/IeaH MOCeB BbI-
JICJIEHHBIX IITAaMMOB Ha KHUJIKYI0 MUTATEIbHYIO Cpely CIEIyIOIIero cocTapa:
MsICHOM 3kcTpakT-1.0 r\n, menton-5.0 T\11, ApoxxkeBoi FkcTpakT-2.0 r'\i, XIo-
pua Hatpus-5.0 r\i. KyasTuBupoBaHue mpoBOAUIOCH B T€YEHHE 3 CYTOK MpH
temnepatype 56° C. TlonyueHHyI0 KyJIbTypy GaKTepuii, BHIPALICHHYIO Ha HKHU/I-
KOW MHUTATeIbHOU Cpelie, pa3MuBaId B MPOOUPKU U LEHTPUDYTHPOBAIU MPH
3000 o6\muH B Teuenue 15 muuyT. [loMydwBHIIYIOCS KyJNBTYypalbHYIO *KHI-
KOCTb, COAEPXKAIIYI0 3K3eMeTa0O0JIUThI, OTOMpanu B eMKOCTH. OcTaBuIyroCs
ouomaccy TPWXIbl LEHTPUPYTUPOBAIU HOOABICHHEM TUCTUILUTMPOBAHHON
Bozbl pu 3000 06\MuH B TeueHUE 5 MUHYT JJIS MTOJIHOM OUMCTKU OT OCTATKOB
MUTATENBLHON CPEBI.

J71s IpUTOTOBIIEHUSI pACTBOPA MCIONIb30BaIu HUTpAT cepedpa (AgNO3).
Ho6asmsum 0.17 Tp HUTpaTa cepedpa B 1 1 JUCTHIUTMPOBAHHOW BOJIBI — ITOJTY-
yanu MM p-p HUTpara cepebdpa.

Crnenyroluii 3Tam BKIJIIOYaI HEIOCPECTBEHHO CUHTE3 HaHoyacTull. Ha 5
Ip moiy4deHHOU Oumomacchl nobaBnsuin 50 Ma pacTBopa HUTparta cepedpa. 50
MJI KyJIbTypaldbHON KHJIKOCTH CMEIIMBAJIU C PacTBOPOM HHUTpaTa cepedpa B
otHomeHuu 1:1. B kadecTBe KOHTpOJIBbHON MpoOBI Ha 50 MJI CTEPHIILHOM KU/~
KOH MHTaTEeNbHOW Cpelibl, JOOABHIM PAacTBOpP HUTpaTa cepedpa B OTHOIICHUH
1:1. TTony4yeHHBIE pacTBOPHI B KOJIOAX MOMECTHIIM B TEPMOCTAT MIPHU TEMIeEpa-
Type 55° C B TeyeHHe YeThIPEX CyTOK.

Jlna ananu3a HamTU4KMsS HAHOYACTHII cepedpa B pacTBoOpax, buomacca Obl-
na otaeneHa myteM ¢uiabTpanuu. OOpa3oBaHHe HAHOYACTHII cepedpa B mep-
BYIO OYepelb ONPEACIAIOCh M0 M3MEHEHHIO 1IBETa PEAKLMOHHOM cpelsl. A
TaK)Ke HaJuuKue HAHOYACTHULl cepedpa Onpeessuioch CEKTPO(GOTOMETPUUECKH
¢ nomombio npubopa «JENWAY 7315-UV Spectrophotometer», usmepsis
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cnekTpsl nornoieHus B uurepsaie 300-750 um [3, 10, 12, 16].

Beuti m3yueHsl MOPQOTOTHIECKUE U KYJIbTypaibHbIC TPU3HAKY [IITAMMA
b1, obnagaroniero crnocoOHOCTHIO CHHTE3WPOBATH HAHOYACTHUIBI cepedpa, a
TakXe OTHOIICHHE AToro mramma K pH cpensl u Temneparype. B pesynbrare
ATUX UCCIENOBaHUM MTaMM ObLT UACHTU(DUIIUPOBAH.

PesyabTaTsl Hecjief0OBAaHUA M UX 00CYK/AeHUE

Brizeneno Bcero 5 mrammoB TepmodmiibHbIx O0akrepuit (b1, bz, b3, ba, bs)

n3 TepMasibHON BoJbl baba3sHan CanbsHckoro paiioHa AzepOaiigkaHa U U3y-

YeHO MX CIIOCOOHOCTb CHHTE3MpPOBATh HAHOUYACTHIBI cepebpa. BwlsicHMIIOCH,

4TO TONBKO MTaMM b1 001agaer cnocoOHOCTBIO CUHTE3MPOBATh HAHOUACTHULIBI

cepebpa. JT0 B MEpBYIO Oouepeh HAOIIOATOCh MO M3MEHEHHUIO IIBETa peak-

LIMOHHOW cpenbl OT 0enoro 10 KOPUYHEBOIO B pacTBOpe OMOMMAacchl, U OT

KENTOr0 JI0 TEMHO KOPWYHEBOTO B KYyJbTYpPaJIbHOW KUIKOCTH. B MHKYOH-

POBaHHOM TeX K€ YCIOBHUAX KOHTPOJIBHOHM K0JIOE U3MEHEHHUE 1[BeTa He Ha0JIto-
nanocs. [lonydeHHble pe3yabTaThl OTpakeHbl Ha puc.l. u puc.2.

Jns nanpHeMiero W3y4yeHWs HalM4yMs HAHOUYACTHIl cepedpa B peak-
IIMOHHOW cpenie, N3MEHUBIINI LBET, OMomacca OblIa OTAENeHa MyTeM (HIIb-
TpallM¥ W TOJIYYEHHBIH KOJJIOMJHBIA PAacTBOP BMECTE C W3MEHMBILIEH LIBET
KyJIbTYPAJIbHON JKHUIKOCThIO ObUT aHanm3upoBaH B UV-cnekTpodoTomMerpe
(JENWAY 7315-UV Spectrophotometer). Ontuueckas xapakTepUCTHKa pac-
TBOPOB TIO3BOJIMJIA YCTAaHOBUTH HAJMUYWE NPUCYIIMX HAHOYACTHUIIAM cepedpa
IMKOB, JiesKamux B obnacty 380-450 Hu (410, 420 um) (puc.3 u puc.4).

Puc.1. 3MeHeHye [BeTa B pacTBOPE OGMOMACCHI ¢ TeYeHHEM BpeMeHH IIpu Temneparype 55° C
B TepMocTaTe: A-HayalbHbIN LIBET peaKUMOHHBIN cpefbl, b-nocie cyTku, B-nocne 4-ex cyTok.
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C uenpto uaeHTUGHUKAIMM IITamMMa bi, oOiagaromero crnocoOHOCThIO
CHHTE3MPOBaTh HAHOYACTHUIIBI cepedpa, ObUTH W3y4eHBI er0 MOP(OJIOTHUECKUE
U KyJbTypasibHble Npu3Haku. KynbTypanbHble NpU3HAaKU wmTamma bi BbI-
pocCIero Ha TUIOTHOM cpefie MICO-TIENTOHHBIN arap, OMUCaHbI CISIYIONIIM 00-
pa3oM: popMa KOJIOHUHU-OKPYTJIasi, Kpai-BOJHUCTBIM, TOBEPXHOCTh MPUIIOIHS-
TBI, KOHCUCTEHIIUS MATKAsl, IBET OCKEBBIH, MO CTENEHU MPO3PavyHOCTU-MYT-
Helil. [To popme kinetku mramma b1 uMeror nanoukoBuaHyt0 hopmy (puc.S).

Puc.5. Kynbsrypanbable 1 MOPQOIOTHYECKHE TIPU3HAKHN 3-€X CYTOYHOTO mTaMma b.

beuto m3yueHo Ttaxke oTHomieHue mramma bi k pH cpenbr u temme-
parype. YCTaHOBJIEHO, YTO ONTUMAaJIbHBIM 3HaYeHHeM pH i 1aHHOTO mITam-
Ma siBnigetcss pH=7.0, MakcuManbHbIM-9.5, MUHUMAJIBHBIM-6.5, a ONTUMaIbHON
Temnepatypoii pocta t=55° C, makcumanbHoii-65°C, MuanManbHoii-45°C.

Itamm b1 Ha ocHOBE MOP(O-KYIbTYpaIbHBIX IPU3HAKOB, YKa3aHHBIX
BbIIIE, OBLT UICHTU(UIIMPOBAH U OTHECEH K poay Bacillus.

Takum oOpa3oM, OBLIIO BBIIETIEHO BCETO 5 MITaMMOB TEePMO(HUIBHBIX Oak-
tepuit (b1, b2, b3, b4, bs) u3 repmanbaoit Bonsl badazsnan CanbsHcKoro paifo-
Ha, U U3yYEHO UX CIIOCOOHOCTh CUHTE3MPOBATh HAHOYACTHUIIBI cepedpa. Brisic-
HWJIOCh, YTO TOJBKO mTaMM b1 001amaeT cnocoOHOCThIO CHHTE3UPOBATh HAHO-
yacTulbl cepedpa. bbuin uzyuensl MOppo — KynbTypalibHble IPU3HAKY, A TaK-
&Ke OTHomleHue 3toro mramMa K pH m Temmeparype. Illtamm Obul upaeH-
TUUIMPOBaH U OTHECEH K poay Bacillus.
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GUMUS NANOHISSOCIKLORI OMOLO GOTiRON TERMOFIL BAKTERIiYA
STAMLARININ BABAZONAN TERMAL SUYUNDAN AYRILMASI

G.Y.GUNOSOVA, F.R.OHMODOVA, R.I.XOLILOV
XULASO

Toqdim olunan moqalo giimils nanohissociklori amalo gotiro bilon termofil bak-
teriya stamlarinin, Salyan rayonunun Babazonan termal suyundan ayrilmasina hosr olu-
nub. Su niimunssindon (t=50°C, pH=7.0) {imumilikdo 5 termofil bakteriya stami (5, b2,
b3, B4, bs) ayrilmis vo onlarin giimiis nanohissocik amalo gotirmok qabiliyysti arasdiril-
migdir. Miloyyon edilmisdir ki, yalniz b; stami giimiis nanohissociklor amolo gatirmok
xiisusiyyatina malikdir. Bu stamin giimiis nanohissaciklor amals gatirmok gabiliyyati ilkin
olaraq reaksion qarisigin (biokiitlodo) ag rongdon gohvoyi rongo, (kultural mayedo) sari
rongden tiind gshvoyi rongs doyisilmesi ilo miisahido edilmisdir. Gilimiis nanohisso-
ciklorin amalo golmasi hamginin UV-spektrofotometrdo mohlullarin optik sixliglarinin
300-750 nm dalga uzunlugunda Olgiilmasi ilo do toyin olunmugdur. 410-420 dalga
uzunlugunda udulmanin olmasi reaksion qarisiqda mshz giimiis nanohissaciklorin amsals
golmosini gdstormisdir.

B staminin morfoloji vo kultural slamatlori, homginin miihitin pH vo temperaturu-
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na olan miinasibati aragdirilmigdir. Aparilan todqgiqatlar naticesinds stam identifikasiya
edilmis va Bacillus cinsinin niimayandasi kimi tayin edilmisdir.

Acar sozlor: giimiis nanohissaciklori, termofil bakteriyalar, glimiis nanohissacik-
lorin yasil sintezi, nanohissociklorin UV-spektri

ISOLATION OF STRAINS OF THERMOPHILIC BACTERIA FORMING SILVER
NANOPARTICLES FROM THERMAL WATER OF BABAZYANAN

G.Y.GUNASHOVA, F.RAHMADOVA, RI.KHALILOV
SUMMARY

This article is devoted to the isolation of strains of thermophilic bacteria capable of
synthesizing silver nanoparticles from the thermal water of Babazyanan in the Salyan region of
Azerbaijan. Only 5 strains of thermophilic bacteria (b1, b», b3, Bs, bs) were isolated from a
Babazyanan water (t = 50°C, pH = 7.0), and their ability to synthesize silver nanoparticles was
studied. It was found that only strain b, has the ability to synthesize silver nanoparticles. The
formation of silver nanoparticles by strain b; was determined primarily by a color change from
white to brown in the biomass solution, and from yellow to dark brown color in the culture
liquid. Also, the presence of silver nanoparticles was determined spectrophotometrically by
measuring the optical density of solutions in the wavelength range of 300-750 nm. Absorption
wavelength of 410-420 nm in UV-spectrophotometer indicated the formation of silver
nanoparticles in the reaction medium.

This strain was identified by its morphological — cultural properties, its ratio to pH and
temperature and was assigned to the genus Bacillus.

Key words: silver nanoparticles, thermophilic bacteria, green synthesis of silver
nanoparticles, UV-spectroscopy of silver nanoparticles
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Todgigatin mazmununun asasini sonsuzlugdan aziyyat ¢akon kigilorda Y xromosomunun
AZF  lokusunun mikrodelesiyalarmin analizi toskil edir. Todqiqatlar Tobrizin «Royany
sonsuzluq moarkazina miiraciat edan geyri-normal kariotip va qgeyri-konstruktiv arqumentlora
malik olan kisilor tizorinda aparilmisdr. Maqalada geyd edilir ki, spermatogenezin pozulmasi
ilo bagh, genetik sortilonmis kisi sonsuzlugunun sababinin 10-15%-i Y xromosomlarinin
struktur pozulmasi ilo alaQadardwr. Bizim todqiqatlarin maQSadi kisi sonsuzlugunun genetik
pozulmasimda azoospermiyamin obstruktiv olmayan kriteriyasimin  miiayyanlasmasini tiza
¢ixarmaqdir.

Acgar sozlor: xromosom, azoospermiya, spermatozoid, mayalanma, eyakulyat, son-
suzluq, genetika, mutasiya, delesiya.

GIRIS

Miiasir diinyada sonsuzluq, comiyystin demoqrafik osaslarina toxunan
miihiim tibbi-genetik sosial problemdir. Hazirda evli ciitliiklorin 15%-1 sonsuz-
lugdan oziyyat ¢okir vo bu zaman kisi faktorunun say1 dayanmadan artir. Uro-
loglarin Avropa assosiasiyasinin gostordiklorino asason hazirda bu roqgom 50%-
o catir [1]. Texminan 5% kisido reproduktv yasda spermanin miixtslif komiyyast
va keyfiyyot doyisikliyi bas verir. Kisi sonsuzlugunun toqribon 1/3-ni sonsuz-
lugun ideopatik tipins aid edirlor ki, bunun ¢ox hissasi genetik faktorlarla sort-
lonir; buraya spermatogenez genlorindo mutasiya vo ya miixtolif xromosom
pozulmalar aid edilir [2, 3].

Genetik faktorlarin sonsuzlugun etiologiyasinda roluna hosr edilmis ¢ox-
sayli tadqiqatlarin naticalori gostarir ki, reproduktiv pozulma strukturunda qeyd
edilon faktorlarin aparici rolu kisilords oldugu kimi, qadinlarda da askar edilir
[4,5]. Belos ki, kisilorde sonsuzlugun agir formalarinin 30-50%-1 genetik faktor-
larla sortlonir. Kariotiplorin anomaliyalarindan slava, kisilords sonsuzlugun ge-
netik sabablori Y xromosomunun delesiyasindan (xromosom ¢atismazligi) asi-
lidir ki, bunlar da AZF lokusunu ohato edir (tutur). Bu lokusda yerloson genlor
spermatogenez prosesindo miihiim rol oynayir.

Gostarilon mutasiyanin spermoqramin bu gostaricilari ilo miixtslif popul-
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yasiyalarda genis yayilmasi orta hesabla 7,6%-ni [6,7] toskil edir. Y xromoso-
munun mikrodelesiyas1 — azoospermiyanin orta hesabla 10-15%-nin va oliqo-
zoospermiyanin agir doracasinin 5-10%-nin miioyyan saholors diismesidir; bu
isa spermatogenezin pozulmasi vo kisilordo sonsuzlugla sortlonir, AZF lokusu-
nun delesiyasi spermatogenezin aktivliyinin asagi diismosi, onun cinsiyyat hii-
ceyrasinin vo toxum kanallarinda praktiki olaraq olmamasi sayasinda sperma-
togenezin miixtolif dorocodo pozulmasi ilo baglidir — Sertoli hiiceyra sindromu
(SHS) [4-6, 8-12].

Spermoqrammalarin doyisilmis gostaricilori zamani1 azoospermiya vo oli-
qozoospermiyanin agir doracasi spermatogenezin pozulmasinin on ¢ox agir for-
malarindan biridir vo kisilordo biitiin pozulmus reprodyktiv funksiyalarindan
10-20% va 15-20%-0 uygun golir. Miiasir dovrdo movcud olan molekulyar-ge-
netik, sitogenetik vo AZF lokusunu tutan Y xromosomunun makro- vo mikro-
delesiyalart azoospermiyali kisilordo 10-15% vo oliqozoospermiyanin agir do-
rocali kisilordo 5-10% oldugunu miisahids etmoys imkan verir [5-8, 11-15].

Ilk olaraq kisilorda sonsuzluq va spermatogenezin pozulma etiologiyasin-
da Yqll lokusunun delesiyasinin rolu 1976-c1 ildo gostorilmisdir (L.Tiepolo
vo O.Zuffardi [16]. Sonraki sitogenetik vo molekulyar-genetik todqiqatlar STS
texnologiyasinin (sequence tagged sites) komoyilo Y-xromosomlarin 23 dele-
siyali masafoni birlosdiron [17] doqiq xaritesini qurmaga imkan verdi. AZF lo-
kusunun Y xromosomlarinda uzun c¢iyinin detal hissalorinin ¢oxlugu tosdiq
edildi; onun delesiyas1 spermatogenezin pozulmasina cavabdeh idi.

1996-c1 ilds P.H.Vogt vo onun hommiislliflori 26 kisido askar edilon de-
lesiya lokalizasiyasinin oaldo edilmis molumatlar osasinda Yql1.21-q11.23 lo-
kusunda ii¢ {ist-iisto diismayon subregionu ayirmagi toklif etdilor: AZFa, AZFb
vo AZFc [18].

Material vo metodlar

2018-2019-cu illorde yenica sonsuzluga tutulmus pasiyentlor miiayino
edildi. Spermioloji todgiqatlarin asasinda sonsuzluga malik kisilori 2 qrupa bol-
diilor: azoospermiyali qrup va kontrol qrupu (cadval 1). Azoospermiya qrupun-
da 57 xasta, kontrol qrupda 25 saglam (fertil) kisi var idi.

Miiayine timumkliniki, imumi vo xiisusi androloji todqiqatlari ohats edir.
Spermatoloji (standart spermioloji todqiqat, bozi hallarda yumurtaligin biop-
tatinin histoloji todqiqi), molekulyar-genetik todqiqatlar (Y xromosomunun
mikrodelesiya analizi) da asas yer turur.

Eyakulyatin spermioloji analizi UST-1n [19] gdstordiyi kimi standart me-
todika iizra yerina yetirilirdi. Yumurtaligin bioptatinin histoloji todqigati sisto-
loji analiz [9] yolu ils aparilirdi.

Polimeraz zoncirvari reaksiyasini [PZR] Real-time amplifikatorunda apa-
rilmigdir. Real-time CFX96 Touch-Tag-polimeraz-in istifadssilo Bio-Rad La-
boratories (ABS) firmasinin istehsalidir.

AZF lokusunun mikrodelesiyanin analizi Y-xromosomlarin [12] molekul-
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yar diagnozunun gostericisine uygun aparilirdi. Delesiyalar1 askara ¢ixarmaq
ticlin multipleks amplifikasiyadan (MPA) istifado edilmisdir, bu iso gdstorilon
gostaricinin xilisusi modifikasinda toklif edilmisdir. Analizin birinci morho-
losindo delesiyalarin agkarlanmasi ii¢ subregionda AZFa, AZFb, AZFc-do ye-
rino yetirilirdi. PZR -in yerino yetirilmosi ticlin DNT standart metodika osa-
sinda miioyyon praymer dosti ilo ¢ixarilmigdir ki, o da 6z ndvbasinds Y-spe-
sifik STSs-nin {i¢ ciitlinii 6ziinds birlosdirirdi.

Naticalor

57 nofor sonsuzlugdan oziyyot ¢okon miiayino edilmis kisilordo AZF
lokusunun delesiyas1 6 nofords (10,5 %) askar edilmisdi (codval 1). Kontrol
qrupunun fertil kisilorinin he¢ birindo bir donads olsun Y-delesiyasi tapilma-
misd1. Y-xromosom delesiyalar1 yalniz azoospermiyali xostolordo miioyyon
edilmigdir. Hor seydon ovval delesiyalar AZFc- subregionunda yerlogsmisdir — 3
nafor (50,9%) (cadval 2). AZFb subregionunun mikrodelesiyalar1 2 xastods as-
kar edilmisdir (AZF lokusunun biitiin hallarda delesiyalarinin 33,3%-1) vo bir
xastodo AZFa+b+c subregionunun mikrodelesiyalar1 (16,6 %) iizo ¢ixarildi.

Cadval 1
Miiayind edilmis kisi qruplarinda AZF lokusunun
Y xromosomunun mikrodelesiyalarinin tezliyi
Ne Miiayino AZF lokusunda Askar edilmis
Pasientlor edilmis Y xromosomun mikrodelesiyalarin
qrupu kisilorin mikrodelesiyalarimin %o-i
miqdari agkar edilma say1
1 | Azoospermiyali 57 6 10,5 %
pasientlor

2 | Kontrol grup 30 - 0%

Cadvel 2

Y-xromosomun uzun ¢iyinin AZF lokusununda mikrodelesiyalarin
askar edilmis miqdan

Ne Miiayind edilmis Askar edilmis
Pasientlor qrupu kisilorin miqdar: mikrodelesiyalarin %-i

1 | AZFb - subregionunun 2 333
mikrodelesiyalari

2 | AZFc - subregionunun 3 50,0
mikrodelesiyalar1

3 | AZFa+b+c — subregionunun 1 16,6
mikrodelesiyalar1

AZF-lokusu mikrodelesiyalar1 agkar edilon kisilordoki spermioloji va his-
toloji sokil spermatogenezin pozulmasinin miixtolif dorocelorini gdstormisdir.
AZFb- subregionu mikrodelesiyalar1 olan hor iki tip pasientlordo azoosper-
miyanin oldugu qeyd edilmisdir. Onlardan birinin {izorinde yumurtaligin
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bioptat sindromunu agkar etmoyo imkan vermisdir. Molekulyar analizin nati-
colorino asason bu pasientlordo delesiya sahasi AZFb — subregionunun sY11.97
markerinin tutdugu miioyyon edilmisdir.

AZFc subregion delesiyalar1 olan kisilordo spermatozoidlor miisahido
edilmomisdir (azoosermiya). Bu pasientlorin ikisinin iizorindo aparilan tod-
qigatin naticosindo xoastolik yumurtaligin bioptat histopreparatinin analizi sayo-
sindo miioyyan edildi ki, onlarin birinin toxum kanallarinda cinsiyyot hiicey-
rolori agkar edilmomisdir.

Miizakird

Sonsuzluga malik kisilorin Y-xromosomlarinin mikrodelesiyalarinin as-
kar edilmasi tezliyi miixtalif todqiqatlarda variasiya edilir (dayisir) (1 %-don 35
%-dak) [7,8,10, 20]. Bu delesiyalarin genis yayilmasi tezliyinin askar edilmosi
bir sira faktorlarla sortlonir; bunlarin arasinda mikrodelesiyalarin analizinin
aparilmasi li¢iin pasientlorin se¢ilmosi kriteriyasi boyiik rol oynayir. Fertil ol-
mayan kisilorin se¢ilmasi {i¢iin aparilan tadqgiqatda 10,5% miayino edilonlorin
AZF — lokusunun Y-xromosomlarinin miixtolif delesiyalarin dasiyici oldugu
miloyyon edilmigdir; bu iso reproduksiyanin pozulmasina kifayot qodor sobob
olan amildir. Analoji todqgiqatlarin naticolorinin analizi gostormisdir ki, tez-tez
AZFc subregionuna mutasiya tosir edir. Bizim todqiqatlarin naticalori asasinda
askar edilon mikrodelesiyalarin miqdar1 iimumilikds ayri-ayr1 subregionlarin
delesiyasi vo ya bir ne¢o regionu ohato etmosi tezliyino analojidir; hamginin
Asiya populyasiyasinda delesiyalarin rast golinan orta tezliyi ilo analojidir [20].
Bu zaman bizim asgkar etdiyimiz delesiyalarin miixtalif novlori arasindaki mii-
tonasiblik, sonsuz kisilorin AZF lokusunda delesiya pozulmalarinin strukturunu
gostorir.

AZFb vo AZFc subregionlarini ohato edon delesiyalar zamani kisilordo
asason azoospermiya vo Sertoli hiiceyra sindromu (SHS) askar edilmisdir. De-
lesiyalarin 6l¢iisiindon vo lokuslagmasindan spermatogenezin pozulma dorace-
sindon asililigin miioyyan edilmasi, oositin sitoplazmasina spermatozoidin in-
yeksiyasm hoyata kegirmok iiiin ICSI (Intra Cytoplazmatik Sperm Injection)
yararli spermatozoidlorin alinma imkanlar1 {igiin prognozun verilmosi boyiik
ohomiyyato malikdir [5, 8, 11]. AZFa vo ya AZFb subregionlarini tutan dele-
siyalarin olmasi yetkin cinsiyyet hiiceyralorinin alinmasinin qgeyri-miimkiinli-
ylinli gostorir. Lakin AZFc delesiyalar1 olan pasiantlorde yumurtaligin biopsi-
yast zamani toxminan 50-70% tosadiifds yetkin spermatozoidlori almaq olar [5,
21].

Natica
Sonsuz kisilordo Y-xromosomun mikrodelesiyalarinin ¢oxsayl todqiqat-
lar1 naticosindo, homginin kisi cinsiyyat hiiceyrolorinin inkisafi vo diferensiasi-
yasinda AZF lokusunda genlorin rolunun giymotlondirilmasi, insanda sperma-
togenezin noazarstindo Y-xromosomunun ohomiyyatli roluna sohadot verir.

45



Genetika, andrologiya, reproduktiv tobabat sahosi ilo mosgul olan miitoxas-
sislor belo fikro golmislor ki, kisilordo sonsuzlugun genis yayilmasinin so-
bablorindon biri azoospermiyadir.

Y-xromosomu mikrodelesiyalarinin todqiqi praktikada genis yer tutur.
Klassik mikrodelesiyalarin olmasini tapmagq iigiin Y-xromosomlarinin molekul-
yar-genetik analizi azoospermiyali vo agir doracoli oliqozoospermiyali biitiin
kisilors toklif edilmalidir. Azoospermiya vo agir formali oliqgozoospermiyali ki-
silorin Y-xromosomun AZF lokusunun mikrodelesiyalarinin todqiqi spermato-
genezin pozulmasimin genetik sobobini miioyyonlosdirmoyo imkan verir. Bu
miihiim diagnostik vo prognostik 6lctidiir, hans1 ki, miialico taktikasinin, son-
suzlugun logv edilmasi metodlarinin se¢imini miioyyon edir, homginin ekstra-
korporal mayalanmanin aparilmasi tigiin spermatozoidlorin alinmasi miimkiin-
lilyilinlin prognozonu verir; 9sason spermatozoidin intrasitoplazmatik injek-
siyanin oosita daxil edilmasi ila.

Sonsuzluga malik kisilorin AZF likusunda Y xromosomlarinin mikrode-
lesiyalarinin yiiksak tezliyini nazors alaraq, spermatozoid pozulmasi olan biitiin
pasientloro geyri-fertilliyin genetik vo genetik olmayan sobablorinin istisnasi
iiclin AZF lokusunun genotipinin arasdirilmasinit maslahat gérmak olar.
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AHAJIN3 MUKPOJEJIELIUI AZF JIOKYCA
Y XPOMOCOMBI Y MY’KUHH C BECILTOJUEM

. 1.MAPJOMMU, M.III. BABAEB
PE3IOME

OcHOBHOE coziep>KaHHe UCCIEOBaHUS COCTABIIAET aHATIN3 MUKpoaeneruidi AZF nokyca
Y XpOMOCOMBI Yy MYyX4HH, CTpajalomux oecruionueM. MccnenoBanus npoBoauiInch B Tebpus-
ckoM Llentpe 6ecrumonns «Royan» Ha MyXYMHaX, OOpaTHBIIMXCS B IIEHTP MPH HATUYUH HE-
KOHCTPYKTHUBHBIX apTyMEHTOB M HOPMAaJIbHOTO KapuoTUMa. B craThe oTMedaeTcs, 4To MpUdH-
HOM TE€HETHYECKH O0YCIIOBJIEHHOTO MYXCKOTO OECIIONuS, CBSI3aHHOTO C HapyLIEHHEM CIIep-
MaTtoreHnesa, B 10-15% cnydaeB SIBISIIOTCSL CTPYKTYpHBIE HapyHIeHHs Y-XpoMocoMsbl. Llenbro
HAIIErO HMCCIEJOBAHUS SIBUJIOCH YTOYHEHUE CTPYKTYpBl M OMNPEAEICHUE POIM T'€HETHUECKUX
HapyLIEHUH MPH MY>KCKOM OECIIOANH, a TAaKXXe OINpEeeTICHUN KPUTEPHEB HEOOCTPYKTUBHOM
A300CTICPMUH.

KiroueBble cjioBa: XxpoMocoma, a300CIEepMUs, CIIEPMaTO30Ud, OIUIOJOTBOPEHHE, ISKY-
AT, OecIIoAne TeHeTHKA, MyTaIlvs, AT
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ANALYSIS OF AZF MICRODELETIONS
OF THE Y CHROMOSOME LOCUS IN MEN WITH INFERTILITY

F.D.MARDOMI, M.Sh.BABAEV
SUMMARY

The main content of the study is the analysis of AZF microdeletions of the Y
chromosome locus in men suffering from infertility. The studies were carried out at the Royan
Fertility Center in Tabriz on men who applied to the center with non-constructive arguments
and normal karyotype. The article notes that the cause of genetically determined male
infertility associated with impaired spermatogenesis, in 10-15% of cases, are structural
abnormalities of the Y chromosome. The aim of our study was to clarify the structure and
determine the role of genetic disorders in male infertility, as well as to determine the criteria
for non-obstructive azoospermia.

Keywords: chromosome, azoospermia, spermatozoon, fertilization, ejaculate, infertility
genetics, mutation, deletion.
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B cmamuve npusodsmcs pe3ynibmamvl QOpMUpo8anUs peMOHMHO-MAMOYHBIX U NPO-
oykyuonnvix cmao Kypunckozo (nepcuockoeo) ocempa (Acipenser gueldenstaedtii persicus
Borodin, 1897), cmepasiou (Acipenser ruthenus Linnaeus, 1758), 6exyeu (Huso huso Linnaeus,
1758) u 6ecmepa (Huso huso x Acipenser ruthenus) ewvipawennvix na Xouinunckom ocempo-
60M pvlO06oOHOM 3a600e u Camyxckom pepmepckom pwviO08oOHOM Xo3s1icmee Asepbaii-
ooicanckoti Pecnyoauku. B 2013-om 200y na Xoiiaunckom OP3 eénepgvie 6 Azepbaiiodicanckou
pecnybnuxe gvipawjeHHbix "om uxpel” 6acceliHogviM cnocobom npouszsooumeneli KYpUHCKO20
ocempa noiyueHa 3penas ukpa 07 peloo8ooH020 ucnoaviosanus. B 2019-om 200y na Camyx-
CKOM GhepMepcKom pblOOBOOHOM XO3SUCMEE BNEPBbLE 8 UCMOPUU PbLOOXO3SUCMEEHHBIX UCCTe-
Odosanuil 6 Azepbaiiodicane chopmuposano «om ukpvly npPOOYKYUOHHOE CMAd0 CMmepisiou U 6
4-x 20006a10M 803pACME NOLYUEHO OM HUX NOMOMCMBEO 05l PblOOBOOHO20 UCNONL308AHUS. B
2021-om 200y om smux npouzgooumenetl Ovlia NOGMOPHO Noxydena 3penas uxkpa. Ha smom
Xo3scmee COpMUPOBAHO MAKICEe NPOOYKYUOHHOE CmAdo benyeu «om ukpuly u 6 dexabpe
2020-20 200a 6 sospacme 15 nem enepevie om Hux nonyuena 3penas ukpa. B pesyismame onioodo-
meopenus. UKpol benty2u cnepmoti cmepasou noryyenst 2ubpuovl — becmepot (9 Huso huso x &
Acipenser ruthenus), xomopble ycnewHo 6bipawuearOmcs Ha mom xossicmee. B oanvreiiuem
npeodycmMampueaemcst (hopmMuposaHie ux peMOHmMHO-MAmoyHo2o cmaoa. Buipawueanue smux pulo
NPOXOOUNIO HA APMESUAHCKOU 800€ C PE2YIUPYEeMbIM MEMNEPAMYDHbIM PEHCUMOM.

KirroueBble ci10Ba: peMOHTHO-MaTOYHOE CTaJ0, PEryJIUpyEMbIi TEMIIEpAaTypHBIA pe-
KHUM, apTe3MaHCKas BOAA, PBHIOOBOJHO-OMONOTMYECKHE W TE€MaTOJOTHYECKHE ITOKa3aTelly,
Kypunckuii (mepcuackuii) oceTp, cTepiias, Oemyra, 6ectep, 3penas uKpa.

B coBpeMEHHBIX PKOJOTMYECKHUX YCIOBUSX, KOTJa BO3JACHCTBUE pa3-
JWYHBIX MPUPOTHBIX U AHTPOIIOTEHHBIX (DAaKTOPOB HAa IKOCHUCTEMY MOPS 10-
CTUIJIA CBOETO anoresi, Kak HUKOI'/Ia BaXXHbIM CTaHOBUTCS COXpPAHEHUE IE€HO-
dboHIAa W TOJIEpIKAaHUE YHCICHHOCTH OCETPOBBIX Ha CTaOWIIBHOM YpPOBHE.
Hapsny ¢ MeponpustusiMu o GOpMHUPOBAHUIO PENPOAYKTUBHBIX CTaJl, Orpa-
HUYEHUIO TIPOMBICIIOBOM HArpy3KH, YCHJICHHUIO OXpPaHbl U APYroe, B COXpaHe-
HUM TOIMYJISLIMOHHOTO IeHO(GOH/Aa BaXKHYIO POJIb BBIIOJHSIET MCKYCCTBEHHOE
BOCIIPOU3BOJICTBO OCETPOBBIX PbIO. B TOXeE BpeMs, UCHBIThIBAsE OCTPBINA Aedu-
LUT IPOU3BOJUTENECH €CTECTBEHHOW IeHepaliu, JEeHCTBYIOLIHE PbIOOBOJHBIE
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3aBO/IbI TPEOYIOT CYIIECTBEHHON TEXHHYECKOH MOJEPHHU3AIUH C LENbI0 CHH-
KEHHs pacxoJa CaMOK M CaMIIOB JJISl TIOJYYEHHUS PENpOAYKTUBHOW WKPHI U
yIIy4IIeHUs] KAYEeCTBEHHBIX U YBEIMUEHUS KOJIMUYECTBEHHBIX MOKa3aTeslel BbI-
pamuBaeMoii MOJIOIU. DTa 3ajada MOXeT OBbITh pelleHa WHTEHCHU(HUKAIHen
3aBOJICKOTO BOCIPOM3BOJACTBA OCETPOBBIX PBIO 3a CUET BHEAPEHHS Iporpec-
CHBHBIX TEXHOJIOTHA B MPOU3BOACTBO C OJJHON CTOPOHBI, @ C APYTOi CTOPOHBI
WHTEHCUBHBIM Pa3BUTHUEM TOBAPHOT'O OCETPOBOJICTBA.

Bonpockl MCKYCCTBEHHOTO pa3BENCHHS OCETPOBBIX PhIO MHOTHE TOJIBI
SIBJIAIOTCSI TIPUOPUTETHBIMU HAIPaBICHUAMU DPA3IUYHBIX cTpaH mwupa. [ns
YCIICIIHOTO Pa3BUTHS OCETPOBOTO XO3S5HCTBAa MPOBOAATCS pabOTHl B 001aCTH
(dbopMUpOBaHUSA UM JKCIUTyaTallil peMOHTHO-MaTo4yHbIX cTan (PMC) paznuu-
HBIX BUJIOB OCETPOBBIX PbIO. B pesynbraTe BHIMOJHEHHBIX UCCIEAOBAHHUNA pa3-
pabotanbl 6uonoruueckue ocHOBbl (popmupoBanuss PMC, koTopele ycrneuHo
BHEJPSIFOTCS B TIPAKTUKY pIOOBOACTBa [24, 20, 21, 1, 2, 22, 26, 4, 29].

OpHuM U3 BHUIOB OCETPOBBIX PHIO, HMMEIOIIUX Hambosee BaKHOE 3Ha-
YeHHUE I TOBAPHOTO OCETPOBOJICTBA, sABJsieTcs cTepisiab (Acipenser ruthenus
Linnaeus, 1758). OnbIT ppIOOBOAHBIX PaOOT CO CTEPIAABI0 UMEET Oojiee uyeM
BEKOBYIO UCTOPHIO M Ceiyac y»Ke MOXKHO YTBEPXAaTh, YTO OCHOBHBIE OCOOCH-
HOCTH OMOTEXHUKHU Pa3BENICHUS MPH Pa3IUYHBIX TEXHOJIOTHUAX YCIEIIHO pelie-
uel [3, 11, 30, 18, 16]. B T0 ke Bpemsi, pabOThI MO UCKYCCTBEHHOMY pa3Bejie-
HUIO CTEpIIAIU B LIETSIX BOCIPOU3BOJACTBA B A3zepOaiipkaHe paHee HE MPOBO-
JWIACH, TIO3TOMY OMOTEXHOJIOTHSI €€ pa3BeJeHus He pa3paboTaHa. ITo 00bsC-
HSIETCS, TIPEXkKAE BCETro, MAJIOUMCICHHOCTHIO €€ PECYPCOB U HEBO3MOKHOCTHIO
3arOTOBKH MPOU3BOAMTENEH B HEOOXOIMMOM KOJMYECTBE B yCThe peku Kyphl.

[lepBbie OMBITHI C TOBAPHBIM BBIPAIIMBAHMEM THOPUIOB OCETPOBBIX
npoBeeHbl B A3epOaiikaHe emie B COBETCKoe BpeMs. B AsepOaiimkaHe Ha
MPOTSHKEHUH JOJATUX JIET MPOBOAMIUCH HAy4YHO-HCCIEIOBATEIbCKUE PAOOTHI
10 MOJIy9EHHIO THOPHUIOB cTepusau — 0ecrepa (@ Huso huso x & Acipenser
ruthenus) u mmcrepa (9 Acipenser nudiventris x & Acipenser ruthenus), a
TaKXKe H3YyYaJIHCh HKOJIOTO-(U3NOJIOTHYECKHE OCOOCHHOCTH MEXPOIOBBIX M
MEXBUIOBBIX THOPHUIOB U MPOSBICHHS TeTepo3rca B paHHEM OHTOreHese [7,
8]. MapayinenbHO MPOBOAWINCH UCCIEAOBAHUS MO M3YYCHHUIO MUTAHUA U TO-
BapHOMY BBIpAlIMBaHHIO THOpuaa Oedyra X CTEepisiib B yCIOBHUSX A3sepOaii-
mkana [9, 10]. Yacte Momoau OECTEpOB HCIIONB30BAIACH IS 3apPBIOTICHUS
BHYTPEHHUX BOJI0eMOB A3sepOaiipkaHa, Mpexae Bcero, MUHIeYeBUPCKOTO
BOJOXPAHWIMILA C LEJBIO MTOIYyYEHUsI TOBApHOM npoaykuuH. [Ipu nposenenuun
3TUX pabOT UKPY MOJTyYadl OT KypPUHCKOM Oemyry WiH IINIA, a OII0J0TBOpPE-
HUE€ MKpPBI IPOU3BOJWIN CIIEPMOM CTEpISAN, IPUBE3CHHON U3 ACTpaxaHCKOU
obnactu Poccuiickoii Deaepanum.

Llenbto HACTOSAMIMX HCCIIEOBAHUM SBISAIOCH (HOPMHUPOBAHHE PEMOHT-
HO-MAaTOYHBIX M MPOJYKIIMOHHBIX CTaJ KypHHCKOro ocetpa (Acipenser guel-
denstaedtii persicus Borodin, 1897), crepasau (Acipenser ruthenus Linnaeus,
1758), 6enyru (Huso huso Linnaeus, 1758) u 6ecrepa (Huso huso x Acipenser
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ruthenus) «ot uKpbl» B yCI0BUAX A3sepOaiimkaHa. B 3amaun Hammx uccieno-
BaHUI HA TIEPBOM dTalle BXOJWIA U3ydeHrne MOpPohU3nOIOrHIecKix u prido-
BOJIHBIX 0COOEHHOCTEH BBIPAIICHHBIX B HEBOJIE CETOJIETOK M B3POCIBIX OCOOCH,
a Taxke HaOJIIO/IEHUS 32 HACTYIUICHHEM MX IMTOJIOBO3PEJIOCTH U MX PHIOOBOTHOE
WCTIOJIb30BaHUE B MPOMBIIUICHHBIX MacITadax.

Marepuajbl M1 MeTO/AbI HCCJIETOBAHUI

Pabora Oputa mpoBenmena B mepuon 2004-2013 rr. Ha XBULTHHCKOM
oceTpoBOoM prIOOBOAHOM 3aBoje (T. Hedrewana, moc. Xeumier) u 2015-2021 rr.
Ha CamyxckoMm pwIOOBOTHOM depmepckoM xo3siictBe “Samukh - fish”  (T.
bapna, c. Camyx) AzepOaiimkanckoi PecryOmuku.

Dopmuposanue pemMOHMHO-MAMOYHO20 U NPOOYKUUOHHO20 CMAOA
Kypunckozo ocempa ¢ (Acipenser gueldenstaedtii persicus Borodin, 1897)
A3epoaiiorcane.

PaGoThl Mo MoNy4eHHIO MOTOMCTBA OT PENPOAYKTHBHBIX CAMOK K-
puHckoro (mepcuackoro) ocetpa (Acipenser gueldenstaedtii persicus Borodin),
BBIpAIIIEHHBIE «OT UKPBD» B 3aBOJICKUX YCIOBHSX, MPOBOAMINCH Hamu B 2013
roqy Ha 6a3ze XwuumHckoro OP3 Aszepbaiimxanckoit PecriyOmuku. s cTu-
MYJISLIAN CO3pEBaHMUs OTOOPAHHBIM JIBYM DJIUTHBIM CAMKaM M3 MaTOYHOTO CTa-
na 2004-ro roga poXkAeHHs] BHYTPUMBIIIEUHO BBOJWJIM CYCIIEH3UIO BOJHOTO
HKCTpAKTa alleTOHUPOBAHHBIX THMO(PHU30B OCETPOBBIX PBIO U3 pacyera 2,5 Mr
Ha 1 xr Maccel Tena pei0. Bo m30exanne OIM3KOPOICTBEHHOTO CKPEIINBAHUS
JUISL OCEMEHEHUS UKPbI ObLTH MCIOIB30BaHblI CaMIlbl KYPHHCKOTO (TIEPCUICKO-
ro) ocerpa u3 Maroudoro craga 2005-ro rona poxaenus. Y3 nuarHoctuka
MoJIa U CTaaull 3pelOCTH, TOPMOHAIbHASI CTUMYJISIIIHS TPOU3BOUTENEH, OTLIO-
JOTBOPEHHE U OOECKJIEHBAaHUE UKPHBI, a TAK)KE €€ MHKyOalus B MHKYOalMOH-
HBIX anmapaTax «OceTp» OCYIIECTBISUIUCH COTTIACHO ACHCTBYIOLIEH METOINKE
[5, 27, 28].

Dopmuposanue peMoOHMHO-MAmMoOUH020 cmaoa cmepasou (Acipenser
ruthenus Linnaeus, 1758) ¢ Azepoaiiorncane. TlepBoHauaabHO HEOOJBIIAS
napTvs OIUIOJOTBOPEHHOM WKpbl crepisan (Acipenser ruthenus Linnaeus,
1758) Obuta mpuBeseHa B AsepOaiikanckyio PecrryOnuky B mae 2015 . u3
ActpaxaHckoil oomactu Poccuiickoii @eneparuu. J[onHKyOauio OMIOA0TBO-
pPEHHOW MKpBbI MPOBOJWIM B anmnaparax Belica, yCTaHOBIEHHBIX B MHKyOaIu-
OHHOM I1eXy PbIOOBOJIHOTO XO35HCTBA.

B mpouecce BblpallliBaHHs MOJYYEHHBIX JIMYMHOK W MOJIOIM THPO-
BOAWJICS TOCTOSHHBIM KOHTPONb HAJ IUIOTHOCTHIO TOCAAKH, Pa3MEPHBIMH
rpynmnamu pblO, a Takke TMAPOXMMUYECKUMU MOKA3aTeIsIMU BOJbI B KaKJIOM
Oacceitne. JIy1s ManbKoB pacxona Bojabl B OacceitHax coctasisut 0,8-3,0 n1/MuH B
pacuere Ha 1 kr Maccel pbIObI. [1o Mepe pocta MosioaM pacxo BOAbI yBEIUYH-
mm 10 6,5-7,0 n/MuH. YpoBeHb pacTBOpEHHOIr0 Kuciopoja u pH Boasl cocTas-
asun 7,8-8.4 mr/nu 7,2-7,8, COOTBETCTBEHHO.

KopMmieHue nmpeyIndyMHOK CTepisiau B OacceifHaxX OCYIIECTBIISUIN 3a 2
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CYTOK /10 UX IEpexojia Ha HK30T€HHOE NUTaHue. B »TOT mepmoa JUYMHOK
HAYMHAJIM KOPMHTH JKUBBIM KOPMOM — Hayrumsimu apremuu (Artemia salina).
[Tocne noctukeHus: MOIOBI0 HaBecKH 60 MI' TTOCTENEHHO UX MEePEeBOAMIN Ha
MUTaHWE HMCKYCCTBEHHBIM KOPMOM Ul OCETPOBBIX pbIO Mapku Aller Aqua
(SGP 493) dpaknueiir ot 0,15 go 1,1 mMm. HaumHas ¢ romoBasioro Bo3pacTa,
pBIO KOpMWIM TIpOAyKIMOHHBIMH kKopmamu Aller Aqua (45/15). Ha ocHoBe
MMOTOMCTBA MCKYCCTBEHHOI IeHepalluu Ha yKa3aHHOM (pepMepCcKOM XO03siicTBe
c(hOpMHUPOBAITU PEMOHTHO-MAaTOYHOE CTAJIO C MEJBI0 MOTYYEHHUS] COOCTBEHHBIX
MIPOU3BOIUTENECH.

VY bTpa3ByKOBYIO TUAarHOCTHKY M0Ja M CTaJui 3peloCTH TOHaJ 0cooei
CTEpJISi AU MPOBOUIN OCeHBI0 B 2019 1. cornacHo neicTByoiie MeToauke |6,
27] ¢ ucnons3zoBanueMm ckanepa mapku PS-301V. Ilo pesynbraram mpocmotpa
cpenu pbl0 ObUIM BBISBIEHBI CAMKH M CaMIIbl, TOJOBBIE eJie3bl KOTOPBIX
Haxomuiuck Ha [II-IV crtaguu 3penoctu.

B Bo3pacte 3 ronma (B Hauane aBrycra 2019 r.) npousBoauTtenen crep-
JSAA TIEPEeBENId B CAJIKM HA €CTECTBEHHYIO TeMIiepaTypy. B Hauane nexaOps
npu Temnepatype Bogabl 12°C ocylnecTBIsIM MOArOTOBKY IPOM3BOIMTENEH K
MOJTYYEHHUIO UKPBI.

C 1enbro MHBEKIMH TIEPBOHAYATILHO OTOOPAIM U3 CaAKOB 1Mo 15 ocobeii
CaMOK W CaMIIOB CTepiisiau cpenneil HaBeckod 0,65 kr um 0,6 Kr, COOTBET-
ctBeHHO. [Tocne oTOopa nrynoBeix mpod MeTo0M Ouoricuu [6] U onpeneneHus
ko3 (UIMeHTa MOJIIPU3ALUN OOIMTOB CAMOK CTEpJsSAW C roHagamu Ha IV
CTa/IUU 3PEJIOCTU MOMECTUIIN B OT/IEIbHBIC MPSIMOYTOIbHBIE OACCEHHBI TUIOIIA-
1p10 110 3,0 M2 st BBIJICPKUBAHUA.

B GacceitHax co3maBany IPOTOYHBIA PEKUM BOJIBI CO CpeIHEH CKOpO-
cthio 0,5 M/c. K mHBEKIIMHA CaMOK CTEPJISII MPUCTYIIHIIN, HAYHHAS ¢ 9-TO Jie-
kabps 2019 roma, mpu Ttemneparype Boabl 11,3°C u koaddummeHte rmo-
naspuzanuu siapa ooruToB < 0,09. [[ns mpUTrOTOBICHUS CYCIEH3UH HCIIOJIB30-
BaJIM CyXHe aneToHupoBaHHbIe rumodusbl cazana (Cyprinus carpio Linnaeus,
1758). Obmas mo3a runodusa cazaHa Ui CaMOK CTEPIISIIU NPU TEMIIEpaType
Bozabl 11,3°C cocrasmsina 6 mr/kr. U3 Hux 30% cocrasisiia NpeaBapUuTEIbHAs
no3a (1,8 mr/kr), a 70% - paspemaromias g03a (4,2 mr/kr). IHTEpBaI MEKIY
MIPEeIBAPUTENILHON U pa3pelaronieil MHbEKIHeH Npu TeMIepaTtype BOJIbI
11,8°C cocrasisiin 14 yacos.

Camuam crepnsau BBOAWIN 1/3 1036l TOPMOHANBHOTO Mpemnapara, hc-
MOJIb30BAHHOM /1 CAaMOK TIPH OJTHOPA30BBIX MHBEKIMAX (2 Mr/kr). MHBEIH-
pOBaHKE CaMIIOB MPOBOJIWIM B MEPHOJ pa3pelaroniel nHbeKIuu camok. Ka-
YEeCTBO M aKTUBHOCTH cliepMueB onpeneisuiu no mkaie I.M.Ilepcosa [1953].

[Tpu momy4yeHuu UKPBI OT MPOU3BOIUTENEH CTEPIISIN MPEUMYIIECTBEH-
HO OBUI HMCMOJB30BaH METOJ| Haape3aHus siueBoga [19]. OmmomorBopenue
MOJTy4€HHOM UKPBI CTEPIISIA MIPOU3BOIMIHN TOTYCYXHUM METOJIOM, a OOECKIICH-
BaHHE OIIOJI0TBOPEHHOM MKPHI MPOBOJIMIIN COTJIACHO JACHCTBYIONIEH METOINKE
[5, 28]. B kauecTBe 00€CKIIEMBAIOIIETO BEIIECTBA MPUMEHSIINA BYJIKAaHUYECKYIO
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rvHy. WHKyOanuoo OImIoI0TBOPEHHONW HKpPBI MPOBOIWIM Pa3padOTaHHBIM
HaMH criocodom [12].

[TpousBoauTeNnu CTEPNAIN MOJIOBbIE, MPOAYKTHI KOTOPBIX OBLIH IMOITY-
YEeHbI PUKU3HEHHBIM CIIOCOOOM TMEPeCcaJuINCh B CIIEIUAIBHBIE CATKU I X
JabHENIIeT0 BbIACP)KUBAHMSI. DTU MIPOU3BOIUTENN BHIPAIIUBAIUCH B YCIOBH-
X pIOOBOHOTO XO3SIMCTBA C LIETBIO MOBTOPHOTO CO3PEBAHUSI.

Dopmuposanue npodykyuonnozo cmada oeayeu (Huso huso Lin-
naeus, 1758) u noayuenue é6ecmepos (Y Huso huso x & Acipenser ruthe-
nus). Ha CamyxckoMm ¢epMepckoM pBIOOBOJIHOM XO3SHCTBE A3sepOaiiiKaH-
ckoii PecryOnmku momumo crepisiam (Acipenser ruthenus Linnaeus, 1758),
(bopMHUpYIOTCS TakKe MpOAyKIHOHHBIE cTaga Oeayru (Huso huso Linnaeus,
1758), pycckoro ocetpa (Acipenser gueldenstaedtii Brandt, 1833), nepcuacko-
ro (kypunckoro) ocerpa (Acipenser gueldenstaedtii persicus Borodin, 1897) u
oecrepa (9 Huso huso x &' Acipenser ruthenus) — rubpu Oenyru u cTepism,
KOTOPBIE OTHOCATCS K CEMEMCTBY 0CeTpoBhIX phIO (Acipenseridae).

®opMupoBaHUE PEMOHTHO-MATOYHOTO CTaja Oenyru Ha (epMepcKoM
priboBOoIHOM X03siicTBe “Samukh - fish” ocymecTBisercss HaunHas ¢ aBrycra
2019-ro roxa. IlepBonavyanpHO AByXromoBuku Oexyru (Huso huso Linnaeus,
1758) 6pun mpuBe3ensl U3 Mpana B 2007-om roxy u g0 2015-ro rona BwIpa-
IIUBAJIMCH TPYJIOBBIM CIIOCOOOM Ha 0aze (hepMepCKOro phIOOBOHOTO XO3STH-
CTBa, pacnonioskeHHoi B CabupabanckoM paiione Azepbaiimxanckoil Pecmy6-
mukd. [Ipu KopMieHnn Oelyru B Ka4ecTBE KOPMOB MPEUMYIIECTBEHHO Oblia
UCroNib30BaHa Kuibka. B xonme 2015-ro »tu Genyru mepeBo3WINCh B XbLi-
auHckuit OP3 (r. Hedreuana), rie oHM BBIAEPKUBAIUCH B MPSIMOYTOJIBHBIX
OCTOHHBIX OacceifHax, IoMmanbio 72 M2 (18 x 4 m) BruioTh 10 aBrycra 2019-ro
rona. B aBrycte 2019-ro rona stu 6enyru ObutM JOCTaBJICHBI Ha (pepMepckoe
prIOoBoIHOE X035HCcTBO “Samukh - fish” u ObuKM MOCakeHbI B KPyTJble OETOH-
Hble Gaccelinbl mWiomaapio 178 M2, Kyaa nojasajiach apTe3uaHcKas BOJa, TEM-
nepatypa KOTOpoi He omyckaetcst Hibke 18°C B 3MMHee BpeMsi U HE MOBBIIIA-
etcs Boime 22°C B netHee Bpems. KopMiieHne pbid 0CyIeCTBISIIOCh YaCTUIHO
KHJIbKOH, HO TIOTOM OHHU MOCTETNEHHO OBLIU MEepeBeIeHbl Ha TPaHyJIUPOBAaHHBIC
kopma Aller Aqua. B 3tux ycinoBusx 0enyrd BbIICPKHBAIUCH BILIOTH JO T1O-
Jy4eHus TOJOBBIX MPOIYKTOB (5 nekadps 2020-ro rona).

C uenpio MHBEKIIMHU MEPBOHAYAIBLHO OTOOpaIN U3 CalKOB MO 5 ocobeit
caMoK U camioB Oenyru cpeaneit HaBeckoil 30 kr. ITocrme oTOGopa HIymOBBIX
npod u ompeneneHust kKodduimenTa monspu3anuy Aapa OOLUTOB CaMOK Oe-
nyru ¢ roHagamu Ha IV cTamuu 3penocTu MOMECTUIN B OTAETIbHBIC KPYTIIbIe
GacceifHbl MWIomAnbo mo 6,0 M? 11 BelAepxkuBanus. Kosdduiuent nonspu-
3alMU Spa OOLUTOB OJHOU caMku O6emyru coctasisi 0,07.

K pe16oBoHOMY HCIIONIB30BaHUIO OCyrH Ha (hepMepcKoM pHIOOBO/I-
HoM xo3siicTBe “Samukh - fish” mpuctynunu 5-ro nekabpsa 2020-ro roga. s
TOPMOHAJIFHOW CTUMYJISIIIAM OBUIM HCIIOJIb30BAaHBl CYXHE alleTOHWPOBAHHBIE
runodusel cazana (Cyprinus carpio Linnaeus, 1758). [IpousBoausiocs nBy-
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KpaTHOE MHBEIUpPOBaHUE (MpeaBapUTENbHAS U pa3pelarolias) caMKu Oeyru
u3 pacuera 20% u 80% ot obmieit mo3el runodusza. OOmast mo3a runodusa
cazaHa JJIsl MHBEKIHMH camMku Oernyru maccodt 30 kr cocrtaBmsia 120 mr (u3
pacuera 4 mr/kr Tena). [IpenBapuTenbHas HHBEKIHUS CAMKU OCITyTH OCYIIECTB-
nsack B 16 9acoB 5-ro aexadps mpu temieparype Boasl 11,5°C. Jlo3a rumo-
¢du3a mpu penBapuTeNbHON nHBEKIMK cocTaBisuia: 0,72 mr x 30 xr ~ 22 wr.
Pa3pemaronias nHbeKIuSA caMKu Oemyru ocymecTBisuiach B 6.00 6-ro mexkadps
npu Temreparype Boasl 11,8°C. Bpemst Mexny mpeaBapuTeIbHOM U pa3peria-
IONIeN HHBEKIIMSIMU COCTABIISLIO 14 4acoB.

B cBA3u ¢ majgeHneM eCTECTBEHHON TeMIlepaTyphbl KaHAIIBHOW BOJIBI I10-
Cclie pa3pelaroniell HHHEKIIUN MbI IIEPEBEIM CaMKy OeTyrd B MHKYOallMOHHBIN
1ex, rae no0aBuiIM B OacceifHbl Ooliee Teruryro apTe3nanckyto Boay (16°C). B
pesyabTate, HaunHasg ¢ 17:00 6-ro gexabps TemmepaTypa BOIbl B OacceliHe ¢
MPOUHBLUPOBAHHON caMmkoi Oemyru coctaBmsuia 13,5°C, m ocraBanach cTa-
OWIBHOW 10 TOJNy4eHHs 3penoil MKpbel. Jlo3a rumodusza mpu paspenraromniei
UHBEKIMHU coctaBisuia: 3,28 mr x 30 kr ~ 99 mr. Temnepatypa Bojbl, couep-
»KaHHe PacTBOPEHHOIO B BOJE Kuciopoaa u pH Bo Bpems pazpelaromieii nHb-
ekiuu coctasisum 11,8°C, 8,5 mr/in u 8,4, COOTBETCTBEHHO.

OAHOBpEMEHHO € pa3peliarnieil MHBEKIUEH caMKu Oelnyru MpoBO-
TUJI0CHh WHBELHpOBaHUE camIiloB Oenyru. Bcero Obuto mpoOMHBELUPOBAHO 5
camIioB Oenyru cpeaneit Mmaccoit ~ 31 kr (ot 27 kr go 32 kr). Jlo3a runodu-
3apHOM WHBCKIIUU ISl CaMIIOB OETyTH COCTaBIisia 2 MI/KT Tena. Bmecte ¢
camIlamMu Oenyry Takke ObLJI0 MPOUHBELUPOBAHO 6 CAMIIOB CTEPIIAIN CpeIHEen
maccoi 1,075 kr.

Pe3yabTaThl Hccie10BaHMit

Dopmuposanue peMOHMHO-MAMOYHO20 U NPOOYKUYUOHHO20 cmaoda
Kypunckozo ocempa ¢ (Acipenser gueldenstaedtii persicus Borodin, 1897)
A3zepobaiioncane. Ha ocHOBE npoBeeHHbIX nccaeaoBanuil B 2012-om rogy no
OTIPEICTICHUIO TI0JIa U CTAJANH 3PEJIOCTH PEMOHTHO-MAaTOYHOI'O CTaJa OCETpO-
BBIX PbIO METOJIOM YJIBTPa3BYKOBOI JTUArHOCTHKH HaM YJAlOCh BBIIEIUTH He-
CKOJIBKO CaMOK KYpPUHCKOTO (TIEpCUACKOro) oceTrpa U3 MarodHoro crajga 2004
rojia poKJAEHHUS, COCTOSHUE 3PEJOCTH TOHABI KOTOPBIX Haxoauiuch Ha III-IV
u IV He3aBepIIeHHBIX CTATUAX PA3BUTHUSA. DTH CAMKU OBUIM OTCaXEHBI B OT-
JeNbHBIN OacceiiH ¢ 1eabio GOPMUPOBAHUS PEMPOAYKTUBHBIX CAMOK B 3aBOJ-
ckux ycioBusx. B 2013-oM roay B mepuoj; ppIOOBOTHOTO CE30HA MOCIIE MPE-
BAPUTEIBLHOTO OCMOTpA PENPOAYKTUBHBIX caMOK MeToaAoM Y3W nuarHocTuku
BHYTPHUMBIIIIEYHO BBOJMIIM UM CYCIIEH3HIO BOJIHOTO DKCTPaKTa alleTOHUPOBAH-
HBIX TUNO(HU30B OCETPOBBIX PbIO. J[TUTENTHFHOCTH CO3pEBaHUS PENPOAYKTHUB-
HBIX CaMOK ITOCJI€ TOPMOHAIBbHON MHBEKIHH cocTaBmia 30-32 yacos. Cpennsis
pabouasi MIOJOBUTOCTh MO JABYM caMKaM cocTaBuia 131150 mTyk MKpUHOK.
I'onago-comarnueckuit uaaekc I'CH) penpoaykTuBHbIX caMok coctaBui 21,1
u 20,0%, a xkon1MuecTBO UKPUHOK B 1 T coctaBuio 52 u 53 mTYK, COOTBET-
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cTBeHHO [33, 34].

Hamu mpocnexen Bech OMOTEXHUUYECKUI MPOIIECC OT CO3PEBAHUSI CAMOK
JI0 BBIITyCKa MOJIOIM B €CTECTBEHHBIN BooeM. KauecTBy MOTOMCTBA OLIEHHBAIH
10 PHIOOBOTHO-OMOJIOTHYECKIM TIOKA3aTEIISIM UKPBI, JITYUHOK U MOJIOJTH.

Dopmuposanue peMOHMHO-MAMOUHO20 CIA0A CIMEPAAOU U noayYe-
Hue om Hux nomomcmeo. IIlpu onTUMaIbHON cXeMe KOPMIJIEHHUS UCKYCCTBEH-
HBIM KOpPMOM 151 oceTpoBBIX pbI0 Mapku Aller Aqua (SGP 493) u ynpasinse-
MOM TEMIIEPaTypPHOM PEKHUME CPETHECYTOUYHBIN MPUPOCT MAJIBKOB CTEPJIAIU
(mo 1 1) cocraisin nout 13%. JIluHamuka pocTta, a Takke reMaToJIorniecKre
MOKa3aTeN CEeTOJETOK M TOJAOBUKOB CTEPJIAIN MPHU BBIpAIIUBAHUM OaccelHO-
BBIM CIOcoOOM cooTBeTcTBOBaiM HOopMme [14]. B 4-x romoBamom Bo3pacte
CpeIHsIsl HaBECKa PEMPOTYKTUBHBIX 0CO0eH crepisiau coctaBisiia 660 .

[TepBbie MPOUHBEIIUPOBAHHBIE CAMKH CTEPIISIAN co3penu 13-ro nexadps
2019-rona. IlockonbKy 3TH CaMKH CO3pENH BIEPBBIE, TO MX TOHAJ0-COMAaTH-
YEeCKHH HHIEKC OBLI OTHOCHTEILHO HHM3KHM H COCTaBisLI OoT 15,4 mo 18,5%.
KonnuecTBo MKpUHOK B OJJHOM rpaMMe cocTasiisiiio oT 128 no 132 myk. IIpo-
LIEHT HOPMAaJIFHOTO Pa3BUTHUSI SMOPHOHOB HA CTAUU MAaJIOH KENTOYHOU MPOO-
ku (17-1 cragust) coctasisut oT 44 1o 53% y pasHbix ocobeil. Beixon npeim-
YUHOK OT JKMBOW MKPBI B LIeJI0M cocTaBisia 55% [14, 15].

[IpousBoguTenu cTepisiiu, MOJOBBIE MPOIYKTHl KOTOPBIX ObUIM TOJIY-
YeHbl MPUKUZHEHHBIM CIOCOOOM, OBLITU MEpPEeBEACHBI B CIENMAIbHBIC CAIKH
JUTSL UX JQJIbHEUINEr0 BBIACPKUBAHMS. DTHU MPOU3BOIUTEIN BHIPAIIUBAINCH B
YCIIOBUSIX PBIOOBOJHOTO XO3siCTBa C IENbI0 MOBTOPHOTO co3peBaHUs. B
HACTOsIee BpeMs, MOITYYEHHOE 110 MPUHIUITY "OT UKPBI 10 UKpPbI" IOTOMCTBO
CTEepJSAN BHIPALTUBACTCS B PHIOOBOJTHOM XO3SIMICTBE U €ro 00Iee KOJINYECTBO
cocrasisieT Oonee 100 Toic. ocobei.

Pri6oBoiHOE WCMONB30BaHUE MPOIYKIMOHHOTO CTaja CTepisAu Ha
dbepmepckoM xo3siictBe “Samukh - fish” mpomomxkanocs BIIOTH 10 Maprta
2020 roga. B obmieli cnoxHOCTH ObUIO MOTy4YeHa uKpa oT 10-Tu mapTuii peId
o 15 oco0eit B kaxmoii. YacTh MKPBI ObLIA UCIIOIH30BAHA B IMUIIEBBIX ISIISX.

B nauane suBaps (13.01-14.01) 2021-ro roga mociie OMOTICMU U OTIpe-
neneHne KodQpQUIHUeHTa MOJIPU3aINU SApa OOLUTOB 4 CaMKaM CTEpJIsU, OT
KOTOpBIX (mepBbIi pa3 B Aekabpe 2019-ro roma) ukpa Oblna modydeHa MpH-
YKU3HEHHBIM CII0COO0OM, POU3BOANIN FMIO(U3apHYI0 HHBEKIUIO. 15-r0 siHBa-
pst 2021-rosa 5TU MPOU3BOIUTENU CTEPIISIAA CO3PENIH TIOBTOPHO, U OT HUX ObI-
Ja MoJIy4yeHa MKpa BbICOKOTO pbl00BOIHOrO KauecTBa. HaBecka HKpbI cocTaB-
nsina 83 wT./T.

Puvi60600H0€ uCnob308anue camox denyzu u noayuenue decmepa. 7-
ro aexabps 2020-ro roga B 10:40 ot onHO# camku Oemyru B Bozpacte 15 mer
(BmepBBIC HepecTsmascs O6emyra) Oblia MmoydeHa 3pesasi ukpa o01ei HaBec-
kot 3 kr. l'onamo-comatmueckuit unaexc (I'CHU) camku Oemyru cocTaBisii
10%. Opnnako, U3 5 NPOMHBELMPOBAHHBIX CAMIIOB O€Iyrd HU OJUH HE Jal
cnepmy. [losTOMy OMIOIOTBOPEHUE HKpPBI OENyTrd MPOUZBOIWIM CIIEPMOU
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crepasau. Ilepen omnonoTBOpEHUEM OIPENEISUIM AKTUBHOCTH CIIEPMBI CTEp-
nsau (tada. 1) mo mkane I.M.ITepcosa [1953].

ObeckiienBaHne UKPHI TPOU3BOIUIOCH PACTBOPOM KPACHOTO TaHWHA U3
pacdera 2,5 r TanuHa Ha 10 uTpOB BOMBI. BpeMs oOeckienBaHus cOCTaBUIIO |
muH. 50 cek. B pesynbrare 7-ro mekabps 2020-roma B 11:30 ukpy Oemyru
OIIOIOTBOPSUIM CHEPMOM CTEpJIsiAM W BIEpPBbIE B yclnoBHsX AsepOaiimkaHa
nonyuammu Gectepa (9 Huso huso x & Acipenser ruthenus) or chopmmupo-
BaHHBIX B 3aBOJICKHX YCJIOBHUSIX MPOU3BOIUTENCH OCIIyTH U CTEPIISIIN.

Tabmuna 1
Pp100BOAHO-0HOI0THYECKAsSI XAPAKTEPUCTHKA CAMIIOB
CTEepPJIsIAN Mocje THNO(PU3APHON HHBEKINH

Ne & Macca Tes1a caM10B Jo3a runodusza cazana AKTHBHOCTH
cTepJsian CTEPJIs AN NPH MHBEKIINU CAaMIIOB CIEePMATO30H/I0B,
CTEpJIsiAn 0aJLIIBI
1 1,150 2 MI/KT Teaa 5
2 1,150 2 MI/KT Tena 3
3 1,0 2 MI/KT Tena 4
4 1,0 2 MI/KT Tena 4
5 1,0 2 MI/KT Tena 3
6 1,150 2 MI/KT Tena 4

Om1010TBOPEHHYIO MKPY 3JI0KWIM HA UHKYOAIMI0 B MHKYOAIIMOHHBIN
notok anmapara «OceTp». Bbulymienne npeanuuHoK Gectepa Mpou3o0Iio B
HOub C¢ 12-ro Ha 13-ro nekaOps 2020-ro roma. BelpamuBaHue JUYUHOK U
MaJIbKOB OecTepa OCyLIECTBISIIOCh 0aCCEHHOBBIM CIIOCOOOM Ha apTe3MaHCKOMN
BOJIC U B HACTOsIIIEe BpeMsl CpeHsisi HaBecka Mojoau Oectepa (12.02.2021.- B
Bo3pacTe 61 CyTOk ¢ MOMEHTa BBUIYIUICHHUS) cocTaBiseT 13,6 r.

O0cy:xneHne pe3yibTaTOB

[TpuHIMT KOMIUIEKTAIlli PEMOHTHO-MAaTOYHOTO CTa/Ia OCETPOBBIX PHIO
OT «UKPBI O MKpPbD» Oa3upyeTcs Ha OTOOpPE IIUTHOTO MOTOMCTBA C IMOCIHE-
JTYIOITUM BBIpAIIUBAaHUEM 0 3peibIX mpousBomuteneit [23, 29]. B ycnoBusx
Azepbaiimxanckoil PecryOnuku HaydHbIE MCCIENOBaHUS MO (OPMUPOBAHUIO
PEMOHTHO-MAaTOYHOTO CTaJla OCETPOBBIX PHIO B PHIOOBOIHBIX LEJSIX MPOBOIH-
nuck ¢ 2005-rona [13]. @opmupoBanue PMC 6 BUIOB KaClUWCKUX OCETPOBBIX
o01Iell YUCIeHHOCThIO Oosiee 5 Thic. mpousBoauTeneld Ha XpuutuHckoM OP3
AzepbaiimkaHa OCYIIECTBISIETCS MyTeM JOMECTUKAIMU JUKUX MPOU3BOJIUTE-
JIeH U 3a cYeT BBIPALLMBAHUS «H3 UKPb» [33, 34].

AKBaKyJIbTypHBIE X035HCTBa B A3epOaiipkaHe Ha COBPEMEHHOM 3Tarie
(GYHKIMOHHMPYIOT B IBYX HampaplieHUAX. [lepBoe HampaBieHHE — HCKYCCTBEH-
HOE BOCIIPOHM3BOJICTBO MOJIOJU IEHHBIX MPOMBICIOBBIX BUAOB PbIO, KOTOpHIE
3aTeM BBIIYCKAIOTCSl Ha HaryJsl B ecTecTBeHHble BojoeMbl (Kacnmiickoe mope,
p. Kypa, Bomoxpanunuia) 1y IOMOJIHEHUS 3aMacoB 3TUX pbI0. DTO Harpas-
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JICHHE MMEHYEeTCS TakKe KaK MacTOWIIHAs aKBaKyJIbTypa, OHM HaxXOJATCS B
roCyJIapCTBEHHOM BeJeHHU. BTropoe HampaBieHue — (epMepcKkre Xo3sicTBa,
BBIPAILIMBAIOIIYI0 TOBAapHYIO pbIOy M priOomocagouyHbli MaTepuai. IlepBbie
YyacTHbIE X03sicTBa B AsepOaiipkaHe NOSIBIIINCH OTHOCUTEJIBHO HeNaBHO. B
YaCTHOCTH, TOBapHas pbIOOBOJHAs ¢epma, crocoOHas mpous3BoauTh 15-20 T
OCETPOBBIX B roJl, Hauayna paboTarsk B ropojae MunreueBup AszepOaiixaHcKoi
Pecniy6iuku B 2013 roay [25]. B mocnenyromue rombl BBEIEHBI B dKCILUTyaTa-
U0 CaJKOBOE XO3SUCTBO Ha MUHTEUEBUPCKOM BOJOXPAHUIIUINE U PHIOOBO/-
Has (epma, ucnonp3yromias Y3B B Hepekente (1. [Tupamnaxsl, npuropos ba-
KY) ¢ IpoeKTHOU MomHocThio 100 T pycckoro oceTpa u crepiisiam B rox [32].

B nocneanue roasl B AzepOaiipkaHe MHTEHCHBHO pPa3BUBAETCs aKBa-
KyJIbTypa, U (PyHKIHOHUPYIOT MHOTHE APYTHE YACTHBIC PHIOOBOMHBIC XO3sii-
CTBa, e GOPMUPYIOTCS PEMOHTHO-MAaTOYHOE U PENPOAYKTUBHOE CTa/la MHO-
T'UX [IEHHBIX IMPOMBICIIOBBIX BHJIOB PBIO. OTHUM M3 TaKWX YaCTHBIX XO3SHCTB B
AzepOaiipkane sBIseTCS pBIOOBOAHOE (epMepckoe XozsiicTtBo “Samukh -
fish”, pacrionoxxennoe B cene Camyx bapaunackoro paiiona. OCHOBa 3TOTO XO-
3sicTBa 3aokeHa eme B 90-pie Toasl XX Beka, Ho, HaunHast ¢ 2015-ro rona,
(GYHKIIMOHHPYET KaK 4acTHOE PhIOOBOJIHOE X03siicTBO. [IprMeyarenbHO, 4TO
MIPH BbIPAIIMIBAaHUN OCETPOBBIX PHIO HA STOM XO3MCTBE, B OTIUYHE OT JIPYTUX
XO3SIIICTB, IPEUMYIIIECTBEHHO HCIOJB3YETCsl reoTepMalibHas BOJa U3 apTe3u-
AQHCKOTO MCTOYHHUKA, YTO W SBIISETCS BIEPBBIC B YCIOBUsIX A3epOaiikaHCKON
Pecniybnuku. B HacTosiiee Bpems CTepisiab SBISETCS OJHHUM M3 CaMbIX pac-
MIPOCTPAHEHHBIX O0BEKTOB aKBaKyJIbTyphl Pa3IMYHbBIX CTPAH MHpA U BbIpaIy-
BAETCs MPEUMYIIIECTBEHHO B TOBAPHBIX IEJsX. TOBApHOE BHIpAIIMBAHUE CTEP-
TSAU IOMUMO pbIOOBOHOTO (pepmepckoro xo3siictBa “Samukh - fish” ocy-
IIECTBIIICTCS M B HEKOTOPHIX APYTHX (PepMEpPCKUX PHIOOBOIHBIX XO3SHCTBaX
Azepbaiimxana. OIHAKO, YHUKAIbHOCTh MIPOBEICHHBIX HAMH UCCIIEIOBAaHUH Ha
0a3ze peiboBOIHOTO PepMepckoro xo3sicTBa “Samukh - fish” u mpencrasicH-
HOM pabOoTHI 3aKJIIOYAETCS B TOM, YTO B UCTOPUH OCETPOBOACTBa Azepbaiimxa-
Ha BIIEPBBIE HA ATOM XO3AHCTBE OBUIO CHOPMHUPOBAHO PEMOHTHO-MATOYHOE
CTa/I0 CTEPISIN «OT UKPBD M MOJYyYEHO OT HUX MOTOMCTBO JJISl JATbHEHUIIETro
peIOOBOHOTO HcTOIb30Banus. [lapamiensHo pa3paboTaHa OUOTEXHOJIOTHS
pa3BelleHusl CTEPIJIAIM HA PA3IUYHBIX dTamax pa3BUTHs OACCEMHOBBIM CIIOCO-
O0M B YyNpaBisieMOM TEPMUYECKOM pEXHME PbIOOBOAHOIO X03sicTBa. BhbIpa-
IIMBaHUE PEMOHTHO-MATOYHOTO CTa/ia Ha PErylUpPyeMOM TeMIlepaTypHOM pe-
KUME C KPYTJIOTOJUIHBIM KOPMJICHUEM COATaHCHPOBAHHBIMU KOPMaMH T103-
BOJIMJIO HAM YCKOPUTH CO3pEBaHUE MPOU3BOAUTENCH CTEPIISAIN.

Ha pei6oBogaOoM (epmepckoM xo3stiicte “Samukh - fish” Ham ymamochk
BIIEPBBIC B YCIOBUAX A3epOaiilkaHa MOTYyYUTh 3pEIy0 UKPY OT BBIPALIEHHON
«OT UKpbD» Oemyru. Mkpa Oeiyru m3-3a OTCYTCTBHSI 3peibIX CaMIOB OelyTH,
OILIOJIOTBOPSIACH CIEPMOM CTepisau, B pe3ylbTaTe ObUI MOIyuYeH OecTep
oecrepa (@ Huso huso x & Acipenser ruthenus). B macrosiee BpeMs Ha pbI-
60oBotHOM (epmepckoM xo3siicTBe “Samukh - fish” Hapsiny ¢ apyrumu Buaa-

57



MH OCETPOBBIX, TAaK)K€ BBIPAIIMBAETCS MOJOAL OecTepa, W B JaybHeiIem
npegycMaTpuBaeTcs (OpMUPOBAHHUE UX PEMOHTHO-MATOYHOTO CTaa.

3akio4enue

B pesynbrate npoBeneHHbIX HccienoBaHUN Ha CaMyXCKOM pPbIOOBOJI-
HOM (epMepCKOM X03aicTBe AzepOaiiykaHa MOXKHO CIENaTh CIEAYIONINE BbI-
BOJIBIL:

e B ycnoBuAX AzepOaiikaHa cOPMHPOBAHO PEMOHTHO-MAaTOYHOE U
PENpPOIYKTHUBHOE CTaZa KaCIMHUCKUX OCETPOBBIX «OT MKpb» U B 2013-0M rogy
B Bo3pacte 10 J1eT OT KypHHCKOTO (IIEPCHJICKOT0) OCETPa MOTyyeHa MOTOMCTBO
B PHIOOBOIHBIX IIEJISIX;

e BIEpBble B YcCIOBUAX A3sepOaipkaHa cHOPMHUPOBAHO PENPOIYK-
TUBHOE CTAJI0 CTEPJISIAA «OT UKPbD» U B 4-X TOAOBAJIOM BO3pacTe OT HUX IOJTy-
YeHO MOTOMCTBO C LEJIbI0 PHIOOBOJHOTO HCIIOJIB30BAHHUS U TPOU3BOJCTBA
«TUIIEBOM UKPBI»;

e BBbIpAllMBaHHUE CTEPJIAIM, HAUMHAs C HAYaJbHBIX CTaJAWN pa3BUTHUS
70 HACTYIUIEHHS TIOJIOBO3PENOCTH (32 HMCKIIOUYEHHEM HEOOJIBIIOro OTpe3Ka
BPEMEHH) OCYIIECTBIIIIOCH OaCCEHHOBBIM CIIOCOOOM Ha apTe3MaHCKOH BOZE C
peryupyeMbIM TeMIepaTypHbIM PEKUMOM;

e 001Iee KOJIMYECTBO OJHOJHEBHBIX JIMYMHOK, MOIYYEHHBIX OT EPBOH
MapTUU PENPOAYKTUBHOIO CTaJla CTEpIIsian, cocTaBiseT 0osee 100 Thic. FK3.

® BIEpBBIC B YCIOBUAX A3zepOaiimxkaHa cHOPMUPOBAHO PEIPOIYK-
TUBHOE CTaJ0 OeJyTH «OT MKpPbD» U B Bo3pacTe 15 JeT OT OAHOM caMKH MOJy-
YyeHa 3pesasi UKpa B pblOOBOHBIX LIETISAX.

® IIyTeM OIUIOAOTBOPEHMS MKpPbI OCIIyTH CIEPMOM CTEpIsiAn MOITy4YeH
rubpug — Gecrep, KOTOPBIM yCHEUIHO BBIPAIIMBAIOTCS HAa PHIOOBOJHOM XO03-
SICTBE.
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AZORBAYCANDA NOROLORIN AKVAKULTURASININ
INKiSAF PERSPEKTIVLORI

C.A.MOMMODOV
XULASO

Mogqaloadoa Azorbaycan respublikasinda Xilli nora baliqartirma zavodunda vo Samux
fermer baliqgiliq tosarriifatinda yetigdirilmis Kiir (fars) norasi (Acipenser gueldenstaedtii persi-
cus Borodin, 1897), Coko narasinin (Acipenser ruthenus Linnaeus, 1758), Adi bolganin (Huso
huso Linnaeus, 1758) vo besterlorin (Huso huso x Acipenser ruthenus) tomir-téradi vo
reproduktiv siiriilorinin formalasdirilmas: haqqnda molumatlar verilib. 2013-cii ilds Azar-
baycan respublikasinin baliq¢iliq tesarriifat1 tarixinds ilk dofs olaraq Xilli nars baligartirma
zavodunda hovuz iisulu ilo “kiiriiden kiiriiys qadar” yetisdirilmis Kiir naresi toradicilsrindsn
baligartirma magsadils yetkin kiirli alintb. 2019-cu ilds iso Azarbaycanin baliq¢iliq tesarriifati
tarixindo ilk dofo olaraq Samux fermer baliqeiliq tosarriifatinda Coks narssinin “kiiriidon
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kiirliyo godor” yetigdirilmis reproduktiv siiriilori formalagdirilib vo 4 yash fordlordon balig-
artirma maqsadilo nasil alinib. 2021-ci ilde hamin téradicilordon tokraren yetkin kiirli alinib.
Bu tasarriifatda, homginin “kiiriden kiiriiys qadar” yetisdirilmis bdlgalorin reproduktiv stiriilori
do formalagdirilib vo 15 yasinda onlardan ilk dofo yetkin kiiri alimib. Bolgo kiiriisiiniin Coko
norasinin mayasi ilo mayalandirilmasi noticosinds hibridlor — besterlor (9 Huso huso x &
Acipenser ruthenus) alinib vo hazirda tosarriifat goraitinds yetisdirilir. Galocokda onlarin da
tomir-toradici sirilorinin yetisdirilmasi planlasdirilir. Baliglarin yetisdirilmosi artezian suyu-
nda temperatur idars olunan temperatur rejiminda yerina yetirilib.

Acar sozlor: tomir-torodici siiriilori, idaro olunan temperatur rejimi, artezian suyu,
baligartirma-bioloji vo hematoloji gostoricilor, Kiir (fars) norosi, Coko norasi, bdlgo, bester,
yetkin kiri.

PROSPECTS FOR THE DEVELOPMENT
OF STURGEON AQUACULTURE IN AZERBAIJAN

Ch.AAMAMEDOV
SUMMARY

The article presents the results of the formation of broodstock breeders and production
schools of Kura (persian) sturgeon (Acipenser persicus Borodin, 1897), sterlet (Acipenser
ruthenus Linnaeus, 1758), beluga (Huso huso Linnaeus) and bester (Huso huso x Acipenser
ruthenus) bred at the Khilly sturgeon hatchery and Samukh fish farm of the Azerbaijan
Republic. In 2013 the reproductive females of the Kura (persian) sturgeon reared “from
eggs”in the fish cultural practices of Azerbaijan for the first time were used under the hatchery
conditions. At the Samukh fish farm in 2019, for the first time in the history of fishery research
in Azerbaijan, a production school of sterlet was formed "from hard-roe" at the age of 4 years
and offspring were obtained from them for fish farming. Obtaining of hard-roer from sterlet
breeders was carried out in a lifetime method and after piscicultural use are aged for re-
maturation. In 2021, mature hard-roe had been re-obtained from these breeders. The total
number of larvae obtained from the first batch of reproductive female sterlet is more than 100
thousand individuals. This farm has also formed a production school of beluga "from hard-roe"
and in December 2020, at the age of 15, for the first time, mature hard-roe was obtained from
them. As a result of fertilization of beluga hard-roes with sterlet sperm, hybrids - besters were
obtained, which are successfully bred on this farm. In the future it is envisaged to form their
broodstock school. Fish cultivation was carried out on artesian water with a controlled
temperature regime.

Keywords: broodstock breeders, production school, controlled temperature regime,
artesian water, Kura (persian) sturgeon, sterlet, beluga, bester, mature hard-roe.
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OEPMEHTATUBHAS AKTUBHOCTbD OIIPEJAEJIEHHASA
C IIOMOIbIO API- ZYM CUCTEMBbI PA3JIMYHBIX IITAMMOB
MOJIOYHOKHUCJIbIX BAKTEPUI BBIJIEJIEHHBIX
3 MOJIOYHBIX ITPOJAYKTOB ASEPBAMIKAHA

P.C.MYCTAD®AEBA
rugiyamustafayeva@mail.ru
bakunckuii I'ocyoapcmeennwtit Ynueepcumem

U3 12 copmos mpaduyuonnvix cvipos Azepbaiiddicana Obliu U30IUPOBAHbL WUIMAMMbL
MONOUHOKUCILIX bakmepuil. Ha ocHoge MUKpOOUOIOZUHECKUX MeCmO8 U30NUPOBAHHbIE ULMAM-
Mol OvLu uoenmugpuyuposanvt kak MKb. Mopghorocuveckue xapaxmepucmuru uccieoyemvix
npomeonumu4eckux 6 Wmammos AeIAIMC PaAMM-NOTIOHCUMENbHBIMY, KAMANa3a-He2amueg-
HbIMU KOKKAMU U 00pa3yiom yenouku cpeonux pasmepos. Llenvio oannoii pabomul 6bL10 U30-
auposanue wmammos MKB uz mpaouyuonnbix Moaounslx npooykmos Azepbauddicana u usy-
yenue wmammos MKB, npossiarowux gpepmeHmamuenyio akmugHOCMb KOMopas Onpeoelisi-
aace ¢ nomowvto API- ZYM cucmempl.

KiioueBble c10Ba: MOJOYHOKHUCIBIE OaKkTepuH, (pepMeHTaTHBHAS aKTUBHOCTH, API-
ZYM cucrema

Monounokucnele 6aktepunt (MKB) 3T0 >kuBble OpraHu3Mbl, KOTOpbIE
MPUHOCSAT MOJb3Y 3A0POBbIO MOTPEOUTENS NIPU MpHUEMe BHYTpb. PocT motped-
JICHUS MOJIOYHBIX IIPOAYKTOB BBI3BAaH C pacTyIlel TEHAEHIMeH mnoTpedurenen
UCKaTh NPOAYKTHI KOTOPbIE MOTYT yJIyUlIUTh KauecTBO KU3HU [12]. B Hameit
CTaTh€ MOJIOYHOKHCIIbIE OaKTEpPUU OXBATBHIBAIOT KOHLEIMIUIO IPaBUIBHOTO
MUTaHUs, YTO ¥ MOMOTaeT MOAJEPKATh 30POBbsl, KOHTPOJIUPOBATh U JICUUTH
6one3Hu. B 3ToM KOHTEKcTe MPOOMOTHYECKHE IITAMMbI OXBAaThIBAIOT KOHLIETI-
LU0 MPaBUIBHOIO MUTAHUS, TIOMOTas MOJJAEPKUBAaTh 370POBbE, MPEAOTBpa-
masi, KoHTponupys u seusi 6onesnu [8]. MKb-onna u3 Haubonee 3HAYMMBIX
TpyII MPOOHOTHYECKUX OPTraHU3MOB HCIOJB3YyEMbIX B KHCIOMOJIOYHBIX ITPO-
aykrax. Jlpyrue mnpeuMyIecTBa 3TUX MHUKPOOPTaHU3MOB 3TO TO YTO, OHHU
MOTYT YJIYYIIUTh NI€pEBAPUBAHUE JIAKTO3bI, IPEJOTBPAIIATh U JICUUTh TUAPEIO,
a TakKe CTUMYJIHpPOBaTh UMMYyHHYI0 cucteMy [1]. MKDbB sBustorcs nomunu-
PYIOIIMMHU 3aKBACOYHBIMH KYJIbTYPaMU, KOTOPbIE MOTYT ObITh UCIIOJIb30BaHHBI
IIPU IPOU3BOJICTBE (PepPMEHTUPOBAHHBIX MUIIEBBIX MPOAYKTOB. PocT U paszBu-
tue MKbB B MOJIOUHBIX IPOAYKTaX SIBISIOTCS Ba)KHBIMU YCIOBUSMHU ISl IIPO-
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SBJICHUSI UX METAa0O0JIMYECKOW aKTUBHOCTH, KOTOpasi 00EeCIeynBaeTcs MpoTeo-
mutndeckoit cucreMoit MKB 1 BBIONHSIET psifi BXKHBIX (DYHKITUH SBIISFOIINX-
€ MHOTOKOMMOHEHTHOH [2]. M301upoBaHuEe M M3yYEHHUE MPOTEOTUTUUYECKUX
mrammoB MKB metonom omnpenenenus ¢ nomouipto API- ZYM cucrtems! u3
(hepMEeHTUPOBAHHBIX MOJIOYHOKHUCIBIX MPOIYKTOB OTKPHIBAET OTPOMHBIE Tep-
CTIEKTHBHI B TUIaHE Pa3pabOTKU HOBBIX CTapTepHBIX KyIbTyp. boiee Toro, mpu-
MeHeHue mporteonuTnueckux mramMmmoB MKD B kauecTBe cTapTepHBIX KYJIbTYp
MO3BOJIUT CHU3UTH AJUIEPTEHHOCTh MOJIOYHBIX OCIIKOB U Pa3padoTaTh THIIOA-
JepreHHble MOJIOYHbIE MPOIYKTHI, a Takke (pepMEeHTHpPOBAHHBIC MPOIYKTHI
cojiepxariie OMOIOTUYECKH aKTUBHBIE MenTUabl [4, 7].
Lenpro Hamei paboThl ObLIO M30JMpPOBaHKE W M3ydeHHne mrammoB MKb
W3 TPaJULMOHHBIX MOJIOYHBIX TMPOIYKTOB AsepOaiipkaHa, mposBistonye ep-
MEHTaTUBHYIK aKTUBHOCTh KOTOpas ormpeaesnsuiach ¢ nomonipto API- ZYM cu-
CTEMBIL.
Marepuajbl M1 MeTOABI
bakrepuaiabnbsie mirammbl MKB. B uccrnenoBannyu ucnosb30Banuch
mraMMMBl  MoJogHOKKCBIX Oaktepuit (MKB) Lb. helveticus A75(1), Lb.
paracasei A582 (1l), E.faecalis ANI (Ill), E.faecalis A121 (IV). lltambl ObLTH
KyJbTHUBHUpOBaHbl cooTBeTCTBEHHO [-MRS 30°C, II-MRS 30°C, III-MRS 37°C,
IV-MRS, 37°C. [laHHbIC IITAaMMBI OBIJIM paHEe BBIICICHBI U3 TPAJAUIIMOHHBIX
ChIpOB Haieil pecnyOnuku. OHU SBISIOTCS MPOAYLIEHTAMHU MPOTEOTUTUYECKUX
depMeHTOB M WX (epMEHTATUBHAS (IIPOTEOJIMTHYCCKAs) AKTUBHOCTH ObLIA
JETallbHO OXapaKTepH30BaHa B IPYTUX HamMX padorax Toxe [13].
API-ZYM Ttect. CBexue KynbTypbl n3onupoanubix MKbB pa3oasinsnu
YTOOBI MOMYYUTh ONTHUYECKYIO MIOTHOCTH (600nm) B mpenenax ot 10 mo 12.
[TomyuyeHnsple pa30aBiICHHBIC KYJIBTYPHl HEHTPU(PYTHPOBATIH IS OCAKIACHUS
kieTok (5000 06/muH, % Mun). Knetku Obutin pa30aBieHsl B 2.5 M TUCTHILIH-
POBaHHON BOJBI U IOJyYEHHBIE CYCIIEH3UHM HCIIOJIb30BAJIU JJIsl HAHECEHUs Ha
API-ZYM ctpunsl (Bio-Merieux, @panuus). B cooTBeTcTBUM ¢ MHCTPYKIIHEH
IPOU3BOJUTENS MPOBOAMIN TECT. DH3UMATHUECKasi aKTUBHOCTH OLICHUBAJIACh B
Buje uncen oT 0 (OTCyTCTBHE aKTMBHOCTH) N0 5 (MakcUMallbHas aKTUBHOCTH),
COOTBETCTBEHHO, []BETOBOMY OKpAIIIMBAHHUIO CTPUIIOB.

Pe3yabTaThl M MX 00CyK/AEHHE

N3onuposanue mrammoB MKbB ocymectisiiiocs u3 12 coproB Tpaau-
LIMOHHBIX CbIPOB A3epOaiimkana. CHavana | r kaxkaoro odpasiua cblpa romore-
HusupoBau B Qusuonornyeckom pactBope (0,9% m/o) NaCl) ¢ mocnenyto-
MM JIECSITUKPATHBIM pa3z0aBiieHueM. 3aTeM Ha Jamku lletpu u3 pa3muaHbIX
cTeneHel paz6asieHus aenanu BeiceB (1 mia). B aTH ke yamku npeasapuTens-
HO HanuBaiK 18 M arapuzoanHoi (1,5%) MPC-cpenst u 2 Mi1 00€3:KUPEHHO-
ro monoka. KynstuBuposanu vamku [lerpu 48 4 npu temneparype 37°C. Ko-
JIOHWH, TIPOTYIIUPYIOIIIE 30HBI IPOCBETICHHUS HAa TIOBEPXHOCTH MOJIOKO-Cpea
ObUIM TEPBUYHO HJCHTU(UIMPOBAHBI KaK IMPOIYLEHTHl MPOTEOIUTUYECKUX
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5H3UMOB [9] 1 ObuTH epenecensl B MPC-cpeny ans nanbHeen ounctku. Ha
OCHOBE MHUKPOOHMOJIOTUYECKUX TECTOB H30JMPOBAHHBIC IITAMMBI OBLIH HICH-
tuuuuposansl kak MKB. Mopdonoruueckue xapakTepUCTHKU HCCIIEyEeMbIX
MPOTEOJIUTUYECKUX MTaMMOB onmcanbl B Tabmune 1. Ilokasannbie Bce 6
LITAMMOB SIBJISIFOTCS TPaMM-IIOJIOXKHUTEIbHBIMY, KaTaja3a-HeraTUBHBIMU KOK-
KaMH 1 00pa3yIoT LENOYKH CPEAHUX Pa3MEpPOB.

Tabmua 1
N3o0amnposannbie mramMmmbl MKDB n ux MopgoJiornyeckue cBoicTBa
CaoiicTBa IITAMMBI
ANI Al2-1 Al2-2-1 | Al124 Al2-3-2 | A7-1
OxpammBaHue I'p+ I'p+ I'p+ I'p+ I'pt+ I'pt+
110 rpamMmMy
MOp(l)OJIOFPIﬂ KOKKHN KOKKHN KOKKHN KOKKH KOKKH KOKKHN
KJIIETKH
mA7-1
| AN1
OA12-4
N-aueTun- - | A12-3-2
rmoKo3aMuMHuanaasa mA12-2-1
0O A12-1

B-rmoko3mpasa

frranaxrosuaasa E

Had Tton-cbochormagponaza

=+

KucnotHan c¢ocoTtasa
4

QA-XMMOTPUNCUH

Tounoms :%
;

Uucreun apuna =

=+

4
NenuuH apunamupasa

Nunasa (C14) g__

Octepasa nunasa (C8)

AnkanuH dpoccaTasa

AKTUBHOCTL

Puc.1. Vccnenyemsie mraMMBbl ONpEeTICHHBIE ¢ TIOMOIITHIO
API- ZYM cuctemsbl 1 uX (hepMeHTaTUBHASI AKTHBHOCTh

depMeHTAaTHUBHAsE aKTUBHOCTb MCCIEIYyEMbIX ILITAMMOB OIpeeIeHHas
Hamu ¢ nomoueio API-ZYM cucremsbl nokaszana Ha puc:l. JIunasHyoo akTus-
HocTh C-4 3crepasza u C-8 scTepasa numnasa MPOsSBUIM BCE IITAMMBbI, HO B TO
xe BpeMs oueHb cialyio C-14 nunaza akTuBHOCTb. [losyueHHbIE pe3ynbTaThl
COOTBETCTBYIOT JJaHHBIM JIUTEPATYPbl 00 SJHTEPOKOKKAX, IJI€ OMUCHIBACTCS, UTO
HX ACTEPOIUTHYECKAs CUCTEMa SHTEPOKOKKOB Oosiee 3¢ (PexTuBHA MO CpaBHE-
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HUIO C JIUTNIOJIUTUYECKOH cucteMoil. B pesynbrate yero, »1oT 3pdexr maer um
BO3MOXKHOCTb TMJIPOJIN30BaTh MOJIOUHBIE KUPHI [3, 9]. AkTHOCTH C-4 3CcTepa-
3a u C-8 ocrepa3za mnpuAaeT MUKAHTHBINM BKYC ChIpaM 3a CYET YBEITUYHMBAHUS
KOHIICHTPALIUIO KOPOTKOILIETIOYHBIX KUPHBIX KUCHOT [11]. TIpu co3peBanuu
CBIPOB 711 Tuponn3a GochonenTuaoB oueHs BaxHa (ochoruaponuruyeckas
U KHCIOTHO-(poc(hoTa3Hass aKTHUBHOCTb. UTO ¥ TPOSIBISIOT HCCIICAOBAaHHBIC
mTaMmMmsl [3, 5].

PesynbraThl Hamield paGoTHI MO3BOJSIOT 3aKIIOYHTH, YTO IMOJTyYCHHBIE
Hamu mraMMbl MKB 0651a1a10T XOpoImyuMy TeXHOJIOTMUYECKUMH JaHHBIMU U UX
MO>KHO HCIIOJIb30BAaTh B Ka4e€CTBE CTAPTEPHBIX KYJIbTYp B MOJOYHOW Mpo-
MblIeHHOCTH. OHAKO JUIsl OTNpeesieH sl ONTUMaIbHOTO Mpoiecca hepmeH-
TaIlMd HEOOXOIUMO MIPOIOIDKUTD JalTbHEHIITNE NCCIIEIOBAHUS.
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AZORBAYCANIN SUD MOHSULLARINDAN AYIRD EDIiLMiS MUXTOLIF
SUD TURSUSU BAKTERIYALARINDA APi-ZYM SISTEMIi VASITOSILO
FERMENTATIV AKTiVLiYIN MUOYYON EDIiLMOSI

R.S.MUSTAFAYEVA
XULASO
Azarbaycanin anonavi 12 pendir néviinden siid tursusu bakteriyalarinin stamlari izolo
edilmisdir. Izolo olunmus stamlar mikrobioloji testlorin asasinda STB kimi identifikasiya

olunmugdur. Todqiq olunmus va se¢ilmis 6 proteolitik stamm morfoloji xarakteristikasina goro
gram miisbot, katalaza neqativ kokklardir vo orta 6lgiilii zoncirlor omolo gatirirlor. Bu isin
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mogsadi Azarbaycanin ononavi siid mohsullarindan STB -1 izolo etmok vo onlarin fermentativ
aktivliyini API-ZYM sistemi vasitasilo miioyyan etmokdir.

Acar sozlor: siid tursusu bakteriyalari, fermentativ aktivlik, API-ZYM sistem
ENZYMATIVE ACTIVITY DETERMINED USING API-ZYM SYSTEM OF VARIOUS
STRAINS OF LACTIC ACID BACTERIA ISOLATED FROM AZERBAIJAN'S
DAIRY PRODUCTS
R.S.MUSTAFAYEVA
SUMMARY

Strains of lactic acid bacteria were isolated from 12 varieties with the indication of
Azerbaijan's cheeses. On the basis of microbiological tests, the isolated strains were identified
as LAB. The morphological characteristics of the investigated proteolytic 6 strains are gram-
positive, catalase-negative cocci and form medium-sized chains. The purpose of this work was
to isolate strains of LAB to dairy products of Azerbaijan and the study of strains of LAB,

exhibiting enzymatic activity, was determined using the API-ZYM system.

Keywords: lactic acid bacteria, enzymatic activity, API-ZYM system

66



BAKI UNIVERSITETININ XOBORLORI
Ne2 Tabiat elmlari seriyast 2021

GEOLOGIYA
UOT 550.4.

DOLIDAG QRANITOID iNTRUZIiVi SUXURLARINDA
NADIR-TORPAQ ELEMENTLORININ GEOKIMYOVIi DAVRANISI

Z.B.ABDULLAYEV, M.N.MOMMoODOV, N.O.NOVRUZOV,
G.AMURADXANOVA, S.F.HUSEYNOVA, G.C.BABAYEVA
Azarbaycan MEA Geologiya va Geofizika Institutu
Zakir_garaca@mail.az

Maqalada ¢ox miirakkab torkibo malik ikifazal, polifasial Dalidag intruzivi stixurla-
rinda nadir-torpaq elementlorinin geokimyavi davranisi aks etdirilmisdir. Miioyyan edilmisdir
ki, massivin siixurlarinda yiingiil NTE miqdarca iistiinliik togkil edir. Dalidag intruzivinin
stixurlart tictin 2sasan serium grupu elementlori saciyyavidir. Aksessor minerallardan sfen va
apatit NTE-nin asas kiitlasini dasyir. Sirkon, ilmenit vo hamginin stixuramalagatiron mineral-
larda bu gostorici xeyli asag diigiir. Intruzivda ikinci faza siixurlart birinciya (siyenit-diorit
fazasina) nisbaton NTE-nin tistiin migdart ilo SaCiyyalonir.

Acar sozlar: Dolidag intruzivi, nadir-torpaq elementlori, sfen, apatit, geokimyovi dav-
ranis.

Petroqgrafik cohotdon ¢ox miirokkab torkibe malik, polifazali, polifasiyali
iri Dalidag qranitoid massivi, Tutqun ve Osrik¢ay caylarinin monbalori hissasi-
ni ohato etmoklo, simal-gorb enliyi istiqgamotindo uzanaraq, 90 km? sahoni ohata
edir. Bir sira todqigatgilar torofindon massivin petroqrafik torkibi barodo miifas-
sol molumatlar olds edilsa do, onun yasi vo faza torkibi uzun miiddot miibahiso
monbayino ¢evrilmisdir. Bels ki, ©.S.S1xalibayli (1966) va bir sira digor tadqi-
qatgilar massivi birfazali, polifasiyali hesab etsolor do, M.O.Qasqay vo
A.1Mommodov (1955) iki diferensiasiyalasmis seriya ayirirlar: siyenitlor,
kvarsh siyenitlor, kvarsl siyenit-dioritlor, kvarsli monsodioritlor vo qranosi-
yenitlorls tomsil olunmus monsonit-siyenit-diorit seriyast va qranit, qranodio-
rit, qranodiorit-porfir, kvarsl dioritlorle tomsil olunmus ikinci — granit-qrano-
diorit seriyasi. ©.S.Heydorovun (1991) daha miifossal todqiqatlar1 sayosinds
mioyyon edilmisdir ki, Dalidag granitoid intruzivi ¢ox miirokkob petroqrafik
torkibo malik ikifazali, polifasial intruzivdir. Birinci faza siixurlari siyenit-
diorit, porfiroboanzor siyenit-diorit, kvarsh siyenit-diorit, leykokrat piroksen-
hornblend, hornblendli kvarsli monsonit vo kvarsli dioritler ilo tomsil olunub.
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Bu siixurlar miiayyan qadar hibrid xiisusiyystine malikdir. Dalidag massivinin
asas kiitlasini tagkil edan ikinci faza siixurlar1 qranit-porfirlar, biotitli granitlar,
granit-aplitlor, qranodioritlor, qranodiorit-porfirlor, kvarsli siyenitlor, kvarsh
siyenit-porfirlor, qranosiyenitlor vo qranosiyenit-porfirlordir. Siixurlarin mine-
ral torkibi osason asagidakilarla tomsil olunur: plagioklaz, ortoklaz, mikro-
klinlor, kvars, hornblend, biotit, piroksenlor; aksessorlardan: maqnetit, apatit,
sfen, sirkon, epidot, qranat, xlorit, serisit, pirit vo digorlori.

Minerallarin miqdar1 cohetinco bu iki faza siixurlar1 xeyli farqlonir. Ilkin
faza siixurlarinda plagioklaz, rongli minerallar vo maqnetit tistlinliik togkil edir.
Kvars vo ortoklaz azligdadir. Siixurlar asason hipidiomorfdonali vo homginin
granit-porfir strukturludur. Qeyd etmok lazimdir ki, intruzivin govdosi ¢ox-
sayli, simal-gorq istiqgamaotli kvars damarlari ilo kasilibdir.

Dolidag intruziv kompleksi siixurlarinin petrokimyavi xiisusiyyati bir sira
todgigatcilarin vo xiisusilo ©.S.Heydorovun (1991) doxsandan ¢ox orijinal tam
kimyovi-silikat analizlori asasinda saciyyslondirilmisdir. Miioyyon olunmusdur
ki, bu stixurlar SiO2-nin yiiksok miqdari ilo xarakterizo olunur. Bu xiisusiyyat
ikinci — osas fazanin diferensiatlarinda daha bariz biiruzo olunur. Belo ki,
burada SiO2-nin orta miqdar1 67,47 %-o borabor olmaqgla 62,02 — 72,04 %
arasinda toraddiid edir. Bunlardan forqli olaraq, birinci faza siixurlari, xiisuson
do siyenit-dioritlor bu komponentdon xeyli kasibdir — 58,82 %. Biitovliikdo
birinci faza ti¢iin iso 55,78 — 65,72 % arasinda toraddiid etmoklo SiO2-nin orta
miqdar1 61,16 %-o borabardir. Bununla yanasi, goalovi elemetlorin miqdar1 hor
iki fazada yaxin miqdarlarda ifado olunur: birinci fazada kalium — 4,51,
natrium 3,94 %; ikinci fazada iso miivafiq olaraq 4,78 vo 3,94 % toskil edir.
Sonuncularin nisbati do (NaxO/K20) hor iki faza iiclin yaxin rogomlorlo
qiymotlondirilir: birinci faza — 0,98, ikinci faza — 0,82. Umumilikds, Dolidag
granitoid intruzivinin tomsil olundugu biitiin siixurlarda turslugun artmasi
fonunda aliiminium, domir, xiisuson do maqnezium va kalsium oksidlorinin
azalmasi miisahido olunur. Digor torofdon, kaliumun g¢oxalmasi natriumun
azalmasina, kalsiumun artmasi iso goalovilorin azalmasina sobab olur. Komplek-
sin biitlin siixurlar1 li¢iin saciyyavi xiisusiyyatlorden biri do miqdarca kaliumun
natriumdan {stlin olmasidir. Bu xiisusiyyetina goro Dolidag intruzivi, Mehri-
Ordubad intruziv kompleksi istisna olunmagqla, Kicik Qafqazda inkisaf tapmis
biitiin qranitoidlorden forglonir.

Dalidag granitoid intruzivinin siixuromologatiron vo aksessor mineralla-
rinda nadir-torpaq elementlorinin miqdar1 kagiz xromotoqrafiyasi vo miqdari
spektral analizlori vasitosilo toyin edilmisdir. Daqiqlik 10-15% toskil edir,
hassasliq isa 0,001-dir. Miiayyen edilmisdir ki, bu elementlorin comi (X TR203)
stixurlarda nisboton borabor paylanmasidir (cadval 1). Paylanmanin toraddiid
hoddi ¢ox da genis deyil (0,016-0,038 %). Bu interval ayri-ayr1 fasiyalarda
daralir. Erkon faza siixurlarinda — siyenit-dioritlor vo kvarsh siyenit-dioritlords
¥ TR203 orta hesabla 0,019 % olub 0,016-0,027 % arasinda dayisir. Ikinci —
osas faza siixurlarinin fasiyalarinda elementlorin orta miqdari gostaricilori nisbi
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sabitlik toskil edir. Kvarslt siyenitlordo vo qranodioritlordo ¥ TR203 miivafiq
olaraq 0,028 va 0,027 %-o borabordir. Nisbaton yiiksok miqdarlar (0,034 va
0,031 %) miivafiq olaraq qranosiyenit vo qranitloro moxsusdur. Bu gdstorici
ikinci faza tigiin com 0,032 %, iimumilikds massiv tiglin isa 0,029 % toskil edir.

Bu rogomloar klarka (A.P.Bunorpaznos, 1962) ¢ox yaxindir.

Cadval 1
Dolidag massivinin siixurlarinda nadir-torpaq elementlarinin migdari
Namunolorin Siixurlar S TR:O3, %

14 Siyenit-diorit 0,016
179 Porfirobanzar siyenit-diorit 0,027
orta migdar 0,022
59 Kvarsli siyenit-diorit 0,020
188 « » 0,020
65 « » 0,020
144 « » 0,013
115 « » 0,016
orta migdar 0,018
I faza iizro orta miqdar 0,019
186* Biotitli kvarsli siyenit 0,037
181 Kvarsli siyenit 0,034
110 « » 0,032
133 « » 0,038
41 Kvarsli siyenit-porfir 0,034
96 « » 0,030
198 Kvarsli siyenit 0,024
62 « » 0,023
77 « » 0,020
137 « » 0,017
174 « » 0,018
orta miqdar 0,028
105 Qranosiyenit 0,036
139 « » 0,030
170 « » 0,036
orta miqdar 0,034
84 Qranodiorit 0,027
61 « » 0,026
orta miqdar 0,027
153 Qranit-porfir 0,023
120 Qranit 0,034
191 « » 0,034
185 Qranit-porfir 0,033
orta migdar 0,031

massiv izro orta miqdar 0,029 (25)

Bir ne¢o siixur niimunslorinds nadir-torpaq elementlorinin fordi analizi
yerina yetirilmisdir (cadvel 2). Goriindiiyii kimi, birinci faza siixurlar ikinci
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fazaya nisboton La, Ce, Pr vo Nd elementlorindon kasibdir. Hor iki faza sii-
xurlarnda Sm vo Gd miqdarca eynilik toskil edir. Umumilikdo, massivin
stixurlarinda yiingiill NTE agirlardan miqdarca istiinliik togkil edir. Onlarin
nisboti 4,8-6,0 arasinda doyisir vo bu gostorici yer gabigi {i¢iin miioyyon
edilmis rogomdon (% = 2,8) forqlidir. Serium qrupu NTE-nin aydin iistiin-
liyli Doalidag massivi siixurlariin leykokrat torkibs uygunlugunu gostorir. La
vo Ce-dan baslayaraq Lu-ma dogru NTE-nin miqdarinda azalma miisahido
olunur. Burada eyni zamanda Mendeleyevin dovri sistemino xas olan Oddo-
Harkins qaydasi — ¢iit sira nomrali elementlorin tok sira nomralilordon
tistiinliiyli askar miisahido edilir.

Qeyd etmak lazimdir ki, NTE-nin imumi miqgdarinin cominin 55-88 %-ni
La va Ce toskil edir. La, Ce, Pr, Nd vo Sm comi iso 84-88 %-dir. Yiingiil NTE-
nin agirlara olan nisbati iso birinci faza siixurlarinda 2,1, ikinci faza
stixurlarinda isa 1,4 togkil edir. Miioyyon edilmisdir ki, tadqiq olunan intruzivin
stixurlarinda, Ho ¢ixmaq sortilo, La, Ce, Pr, Nd vo Dy comi Sm, Gd, Er,Yb-un
comindon 2,7 dofa coxdur.

Moaolum oldugu kimi, turs siixurlarda NTE osas etibarilo aksessor
minerallarda comlogir. Mohz bu sobobdon Dolidag intruzivinin do aksessor
minerallar todqiq edilmisdir. 3-cii cadvoldon goriindiiyii kimi, NTE aksessor
minerallarda miixtslif qiymotlora malikdir. Bu mogsadls aksessorlardan sirkon,
sfen, apatit vo ilmenit minerallar1 tohlil olunur. Sirkonda bu elementlorin mig-
dar1 o gadoar do yiiksok deyil. Siyenit-diorit fazas1 siixurlarinda bu elementlorin
miqdar1 3022q/t toskil edir. Ikinci faza siixurlar1 iso nisboton {istiin miqdarla
forglenir — 3337q/t.

Qeyd etmok vacibdir ki, Dslidag intruzivinin siixurlar1 {iclin osason
serium qrupu elementlori saciyyavidir. Yalniz sirkon mineralt itterbium mak-
simumuna malikdir. Belo ki, sfen — serium, apatit — serium vo neodium, ilmenit
— lantan maksimumlar1 ilo xarakterizo olunur. Miixtolif fazalara moxsus
sirkonda NTE-nin paylanmasi eynilik togkil edir. Onlarin miqdar1 La-dan Gd-a
dogru todricon azaldigi halda, Dy, Er, Yb vo Y sirasinda artir. Sirkonda bu
elementlor torkiba giiman ki, Y>* + P> — Zr* + Si*" sxemi {izro izomorf daxil
olur. Burada sirkonun struktur nadir-torpaq analoqu ksenotimdir — YPOu.

Moalum oldugu kimi, tobiotdo NTE-nin miihiim hissasi kalsium mineral-
larinda sopolonir. Bizim variantda sfen vo apatit xiisusi yer tutur. 3-ci
cadvaldon goriindiiyii kimi, sfendo NTE-nin torkibi vo miqdar1 miixtalif olub,
birinci faza siixurlarinda comi 10713q/t toskil edir. Todqiq olunan elementlorin
sfendo nozorocarpacaq yiiksok com miqdar1 ikinci fazaya moxsus siixurlarda
geyd olunur — kvarsh siyenitlordo 13027q/t, qranosiyenitlordo — 27563q/t.
Sfends nadir-torpaq elementlorinin miqdar1 genis toroddiido malikdir (q/t): La —
2000-6000; Ce — 3800-11000; Pr — 410-1400; Nd — 1400-4200; Sm — 370-540.
Bu elementlorin comi NTE-nin 72-83 %-ni toskil edir. Mineralda Ce-Yb sirasi
La-Lu sirasina nisboton {stiinliikk togkil edir. NTE-nin oxsar paylanmasi
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vulkanik siixurlarin sfenindo miisahide edilir. Intruziv siixurlarin sfenindon
forqli olaraq, burada maksimum miqdarlar (10000g/t) Nd va Pr-a moxsusdur.
[ttriumun miqdar1 daha yiiksok olub, com NTE-nin 29 %-ni toskil edir. Sfendo
nadir-torpaq elementlori Ca*>"-u bu sxem iizro TR** + Fe**—Ca®" + Ti*' izo-
morf ovoz edir.

Dolidag intruzivinin siixurlarinda nadir-torpaq elementlorinin paylan-
masinda apatitin do rolu az deyil. Onlarin cominin miqdar1 11698q/t (6679-
20017q/t) toskil edir. Burada da serium qrupu elementlorinin miqdari ittrium
grupundan {stiinliik toskil edir: Ce — 1500-5500q/t; La — 530-3910q/t; Nd —
1300-6500q/t olub, com miqdarin 41-75 %-ni toskil edir. Pr, Sm vo Gd az
miqdarlara malik olmaqgla imuminin yalniz 9,9 %-no miivafiq golir. Sfendo
oldugu kimi, apatit tigilin do an saciyyavi olan Nd-un yiiksok konsentrasiyasidir
(1300-6500qg/t). Bu gostarici apatitdo olan com NTE-nin 17,6-32,5%-ni toskil
edir. Qeyd etmok lazimdir ki, granosiyenitdon ayrilmig niimunados agir NTE-
larin (Dy, Er, Yb, Y) yiiksok konsentrasiyasi geyd olunmusdur — com NTE-nin
45%-1. Bu hal giiman ki, miioyyon doracado bir sira aksessor minerallarin
(loparit, ortit, qranat vo s.) submikropiiruzlar ilo alagodardir. Sonuncular ads-
ton NTE-nin ittrium sirasinin yiiksok konsentrasiyasini dasiyir. Onlar apatitdo
izomorf halinda yerlosorok Ca’* ionunu yeddilik koordinasiyada TR3* + Si* —
Ca’" + P3 sxemi iizro ovoz edirlor.

Nadir-torpaq elementlorinin comino goro ilmenit sfeno c¢ox yaxindir
(17503q/t). Burada daha yiiksok miqdar lantana moxsusdur — 11000q/t. Digar
elementlor (q/t): Ce — 4000; Nd — 1200; Pr — 420; Sm - 180 vo Gd - 150
miqdaridadir. Ilmenitdo NTE-nin com miqdarimin 95 %-i La, Ce, Pr vo Nd-un
payma diisiir. Agir nadir-torpaq elementlorindon ciizi miqdarda Yb — 43q/t vo
Y — 510q/t istirak edir ki, onlarin da comi 3,2 % toskil edir.

Umumiyyatls, taqdim olunan dalillorden gériiniir ki, torkibinde NTE-nin
moxsusi minerallarin1 dagimayan (ortit, lopatit, lamprofillitin clizi miqdari
istisna olunmagla) intruzivin siixurlarinda nadir-torpaq elementlorinin osas
miqdar1 sfen vo apatitlo olagodardir. Sirkon, ilmenit vo homg¢inin siixuromo-
logatiron minerallarda az miqgdar mévcuddur.

Naticalor

1.Daslidag granitoid intruzivinds nadir-torpaq elementlorinin comi (0,029
%) klarka yaxin olub, borabar xarakterli paylanmaya malikdir.

2.Massivin suxurlarinda serium qrupu elementlori ittrium qrupuna
nisbaton nozora ¢arpacaq doracodos iistlinliik togkil edir. Miioyyon edilmisdir ki,
bu qayda, sirkon istisna olunmagla, biitliin slixuromologatiron vo aksessor
minerallara da aiddir.

3.1lmenit, sirkon, sfen vo apatitdo Nd:La nisbeti ardicil olaraq artir vo bu
olamoti mineralomologolmonin gostoricisi kimi qobul etmok olar. NTE-nin
stixurlarda osas toplayicilart yuxarida adlari cokilon aksessor minerallar
olmagla, bu elementlor siixuromslogotiron minerallarda da istirak edir.
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IF'EOXUMHWYECKOE NOBEJEHHUE PEJKO3EMEJIBHBIX 3JIEMEHTOB
B ITOPOJAX JAIMJAT'CKOI'O TPAHUTOUJIHOI'O UHTPY3UBA
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PE3IOME

B crarbe paccMaTpuBaroTCsi 0COOCHHOCTH PACTIPEIENICHUS] PEIKO3EMENbHBIX JIEMEHTOB
U UX UHIMKATOPHOE OTHOIIECHUE B MIOPOJAX U aKLECCOPHBIX MUHEpanax Jlainnarckoro HHTpy-
3MBHOI'0 MaccuBa. YCTaHOBJICHO, YTO B MOPOJIaX MaccuBa OCHOBHas Macca P3D cms3aHa co
c(eHOM, amaTUTOM, HUPKOHOM, WIBMEHHUTOM, a HEKOTOpas 4acTh — C JIAIOPUTOM, OPTHUTOM,
(II0OPUTOM M ITOPO000Pa3YIOIIMMH MUHEPAJIAMH.

KiroueBble cioBa: [lanunarckuii HHTPY3UB, pelIKO3eMeNIbHBIE 3JIEMEHTHI, CeH, ara-
TUT, TEOXUMUYECKOE ITOBEACHUE.
GEOCHEMICAL BEHAVIOR OF RARE EARTH ELEMENTS IN ROCKS
OF DALIDAG GRANITOID INTRUSIVE

Z.B.ABDULLAYEV, M.N.MAMMADOYV, N.A.NOVRUZOV,
G.AAMURADXANOVA, S.F.HUSEINOVA, G.J.BABAYEVA

SUMMARY
This article presents distribution peculiarities of rare earth elements and their indicator
relation in rocks and in minerals of Dalidag intrusive massif. It has been defined the most mass
of REE in massif rocks is connected with sphene, apatite, zirconium, ilmenite, and some part —

with loparite, orthite, fluorite and rock-forming minerals.

Keywords: Dalidag intrusive, rare earth elements, sphene, apatite,geochemical
behavior.
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Maqalada Abseron arxipelagimin  simal-Qarbinda yerlason Pirallahi  strukturunun
Mohsuldar Qat ¢okiintiilorinin yeni kern niimunalarinin todqiqi asasinda litoloji xarakte-
ristikast 6z aksini tapmugdir. Sanaye ahamiyyati baximindan QLD va QALD ¢okiintiilori daha
miistasna rol oynadigi iigiin burada digqat Mahz bu horizont ¢okiintiilarinda camlagmisdir.
Bununla yanasi, QGT naticasinda hesablanmuis petro fiziki parametrdan — qumluluq amsali
parametrindan istifada etmaklo QALD ¢okiintiilori fonunda qumlulugun paylanmasi xaritasi
tortib edilmis, dorinliya goro qurinti siixurlarimin granulometrik tarkibinin dayismasi hom iimu-
milasdirilmis, ham da konkret quyu malumati asasinda gostorilmisdir.

Qeyd edilon tadgigat islorina asasan magalonin sonunda bir sira naticalor gosta-
rilmigdir.

Acar sozlori: Pirallah, litologiya, kollektorluq, petrofizika.

Pirallah1 strukturu Abseron yarimadasinin bilavasite yaxmliginda, Abse-
ron arxipelaqinin simal-gorbindo meridional istiqgamotdo uzanan Qarbi Abseron
- Abseron kiipasi - Darvin kiipasi - Pirallah1 adasi - Giirgon doniz antiklinal
zonasimin tistlindo yerlosir. Pirallah1 yataginda geoloji-kosfiyyat iglori ilk dofo
1897-ci ilde aparilmasina baxmayaraq, glinlimiizde do struktur geoloji baxim-
dan maraq kasb edir. 1999-cu ildo uzunmiiddatli fasilodon sonra kosfiyyat islo-
rinin barpast va glinlimiizadok kosfiyyat islorinin davam etdirilmasi biitiin
bunlar1 bir daha siibut edir. Pirallah1 yatagi Simali Pirallah1 vo Conubi Pirallahi
olmagqla iki antiklinal qirisiqhiqdan ibaratdir [1, 6].

Pirallahi strukturunun geoloji kosilisinds qalinlig1 togribon 1500 m-o ¢a-
tan orta Miosen - miiasir Xozor ¢oklintiilor kompleksi istirak edir. Struktur yu-
yulmaya moruz galmis vo naticodo MQ ¢okiintiilori doniz dibindos (hotta conub
qurisighgin tag hissesinde QALD c¢okiintiilari) yer sothine ¢ixirlar. Ada simal
qirisigligr hiidudlarinda doniz soviyyesindon 8-10 m yiiksoklikdo terras soklin-
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do qalxmis gqodim Xozor c¢okiintiilorindon, maili donizyani sahodo iso miiasir
Xazar ¢okiintiilorindon toskil olunmusdur [4].
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Sak. 3. Pirallahi strukturunun IV-IV xatti

Sak. 1. Pirallahi strukturunun lizra geoloji profili (conub qirigigligi)

QALD horizontunun tavanina
g0Ora struktur xoritosi

Pirallaht strukturunun geoloji kesilisindo MQ ¢dkiintiilori miistasna rol
oynamagqla, galinlig1 togribon 1380 m-o borabordir. Burada QaLD, QALD,
QLD, QUQ, QUG ¢okiintiilori genis yayilmisdir (sokil 2, 3). Senaye ohomiy-
yatli neft-qaz yigimlar1 asason QALD vo QLD ¢dkiintiilorinds comlosdiyindon
todgigatda bu horizont ¢okiintiilorino fokuslanmaga calisacagiq.

Qirmakialtt lay dostasi (QALD) ¢okiintiilari litoloji cohotdon boz qumlu
gil vo boz xirdadonsli qumdasi layciqlar1 olan orta vo iri donsli kvarsli qum-
lardan toskil olunmusdur. Quyularda aparilan elektrokarotaj diaqramlarinda
QALD-da 4 yiiksok gostoriciyo malik dosto ayrilsa da, bu dostolori ayiran gil
laylar1 biitiin sahs boyu ke¢irmoz olmadigindan, QALD-da olan neft yigimlari
vahid obyekt kimi sociyyslondirilir. QALD-nin qalinlig1 10-100 m intervalinda
dayisir [7-9].

Qirmaki lay dostosi (QLD) cokiintiilori litoloji cohatdon boz, bozumtul
rongli xirdadenali qumlarla boz, qonuru rongli gillorin névbalogmasindon iba-
rotdir. Kasiligin iist hissasinds 65 m qalinliga malik gil qatt mévcuddur. Kasilis
lizro agag1 getdikco qumluluq artir. Yerino yetirilmis elektrokarotaj diaqramla-
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rina osason QLD-nin kosilisindo qumdasi dostolori ayirirlar. ilk vaxtlarda QLD
7 istismar obyektino (I, I, ITI, IV, IVai, V, Var) boliinsa do, sonradan 2 obyekto
(I, II, IIT istismar obyektini 6ziindo ehtiva edon QLDust vo IV, IVar, V, Valt
istismar obyektini 6ziinds ehtiva edon QLDait) boliindii. QLD-nin qalinligr ki-
¢ik diapazonda — 240-280 m intervalinda doyisorok, tagdan konarlara getdikco
artir. Ustogolma vo iistogolmoalti zonada agilmasi tokrarlanmasi ilo olagadar
olaraq bozi quyularda QLD-nin tokrarlanmasi noticasindo qalinligi bozi hal-
larda 340-430 m-o intervalinda doyisir. Qumluluq iso saho tlizro 20-40% in-
tervalinda doyisir [1, 3, 5].

Pirallah1 strukturunda son illordo 111 yeni quyunun gazilmasi ilo aldo
edilmis geoloji molumatlarin tohlili naticosindo strukturun oncodon bilinon
neftlilik saholorinin miioyyan doracods doyisdirilmasing sorait yaratmisdir. Qu-
yularda aparilmis QGT-o osason lay dostolori vo horizontlar {izro bir sira
petrofiziki parametrlor hesablanmisdir. Bu parametrlor bilavasito dorinds yatan
stixurlarin xarakteri hagqinda molumat verir vo neftli-qazli qatlarin prognozlas-
dirilmasinda miistosna shomiyyato malikdir [2].

QGT noticasindo quyularin lay dostolori iizro petrofiziki parametrlorin
hesablanmasindan sonra aldo edilmis xam molumatin emali {i¢iin onun vizual-
oyani formata kecirilmosino ehtiyac duyulur. Buna goro do, QGT noaticosindo
lay dostolori vo horizontlar iizra hesablanmig qumluluq amsali parametrino osa-
son Simali Pirallahi qirisighgr tizro QALD vo QLD c¢okiintiilorinds saha iizro
qumlulugun paylanmasi xoritosi 60 quyu parametrindon istifads etmoklo
torofimizdon program tominati vasitasi ilo iglonib hazirlanmisdir (sokil 4, 5).
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ak. 4. Simali Pirallahi qirisighigi iizro QALD ¢okiintiilorinda
qurisiqlig
qumlulugun paylanmasi xaritasi
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Qurisiqlq tizro QALD c¢okiintiilorindo qumlulugun paylanmasi xaritosing
(sokil 4) diqqetlo baxdigda qumluluq parametrinin sahs iizro paylanmasinda
miistosna qanunauygunlugun movcud olmadigi diggeto carpir. Qumluluq
parametri simal-qorb vo conub-gorq istigamoto dogru maksimal qiymot alir,
conub va sorq istiqgamatlords iso nisbaton asagi gostericilorls tomsil olunurlar.

QLD ¢okiintiilorindo qumlulugun paylanmasi xoritosindo (sokil 5) iso
qumluluq parametrinin saho {izro paylanmasinda nisbaton ganunauygunlugun
movecud oldugunu goriiriik. Simal-qorb istigamotindo qumluluq parametrinin
maksimal, conub vo sorq istiqgamotloro dogru iso qurisiqliq lizro minimum
gostaricilor 6z oksini tapir.
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Sok. 5. Simali Pirallah1 qirisiqhigt izre QLD ¢okiintiilarinda
qumlulugun paylanmasi xaritasi

Yuxarida geyd olunan sahado qazilmis kostfiyyat quyularindan gotiirtil-
mils kern niimunslori vasitosilo, homginin struktur {izro dorinliyo getdikco
qirint1 stixurlarinin qranulometrik torkibinin doyigsmosi hom timumilogdirilmis,
hom do konkret quyu molumati asasinda gostorilmisdir. Umumilosdirilmis
quyu moalumatlarinin tadqiqinds 40 quyudan istifads edilmisdir.

Qurintr stixurlarinin qranulometrik torkibinin doyismosinin timumilogdi-
rilmis quyu molumatlar ilo todqiqi zamani qirint1 siixur komponentlori 3 frak-
siyaya ayrilmigdir. Belaliklo, ayrilma naticosinds qurint1 siixurlart qum (>0,1
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mm), alevrit (0.1-0.01 mm) vo gil (<0.001 mm) fraksiyalarindan ibarst olmus-
dur (grafik 1).

Qranulometrik analiz vasitasi ilo oldo edilon molumatlar osasinda asagi-
daki grafiklor islonib hazirlanmigdir. Qrafiklors osason fraksiyalarin dorinliyo
dogru doyismasini sdylomok olar. Qrafiklordon do goriindiiyii kimi, qum frak-
siyast derinliys dogru getdikco miqdar1 artib azalma ilo miisahido olunur. 900
m-don daha dorin saholords iso qum fraksiyasinin anomal yiiksok giymotlorino
rast golmak olur.

Alevrit fraksiyasinin miqdar1 da qum fraksiyasinda oldugu kimi dorinliyo
dogru getdikco artib azalma ilo miisahido olunur vo boyiik interval daxilindo
doyisir. Alevritin migdar1 300-400 m dorinliklordo vo 900 m-don daha dorin
sahalordo minimum gostaricilorlo miisahids olunsa da, timumi olaraq ytiksok
miqdarla xarakterizo olunur.

Gil fraksiyasima goldikdo iso miqdar1 orta dorinlik intervalinda yiiksok
giymatlorls vo dorinliys dogru getdikco azalma ilo xarakterizo olunur.
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Qrafik 1. Umumilosdirilmis quyu molumatlari asasinda
dorinliye getdikco qirint1 siixurlariin qranulometrik torkibinin doyismosi
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Bundan olave qiurint1 slixurlarinin dorinliys dogru qranulometrik torkibi-
nin doyismasinin tadqiqinde konkret quyu molumatindan da istifads edilmisdir.
Bu zaman kern molumatlarinin QALD iizro 54 m intervalda granulometrik
analizi naticosindo USCS tosnifatina osason gil-alevit (<0.075 mm), incodonsli
qum (0.75-0.425 mm) va kobuddonoali (>0.425 mm) qirint1 siixurlar1 fraksiyala-
rina ayirilmigdir. Tosnifat osasinda qirintt materialinin yuxarida gostorilmis
fraksiyalarina asason onlarin faiz miqdarlar1 6z oksini tapmisdir (codval 1).

Cadval 1
Konkret quyu malumati asasinda QALD iizra qirint1 siixurlarin
darinliys dogru qranulometrik tarkibinin doyismasi
(USCS tosnifati asasinda)

Dorinlik, 1 4 075 mm 0.75-0.425 >0.425 mm Toplam
m mm
76795 | 6.23 78.53 15.24 100
771.16 | 7.37 77.76 14.87 100
771.6 2.7 90.97 6.33 100
780.55 4.9 89.14 5.96 100
781.65 | 5.33 78.96 15.71 100
783.1 1.17 74.55 24.28 100
790.1 11 87.46 1.54 100
790.77 | 7.87 83.19 8.94 100
79378 | 5.1 54.88 39.91 100
794.2 5.03 72.36 2261 100
79432 | 2.73 95.62 1.65 100
80237 | 2.07 65.36 32.57 100
802.8 3.07 61.95 34.98 100
807.77 | 6.37 92.05 1.58 100
822.1 2.28 46.59 51.13 100

Gostorilon tosnifata osason gil-alevrit (<0.075 mm) fraksiyasinin miqdari
dorinliys dogru getdikca he¢ bir nazorocarpacaq doyisikliys moruz qalmir, 6z
nisbi stabilliyini qoruyur. Incodenoli qum (0.75-0.425 mm) fraksiyasmnimn
miqdart is9 dorinliys dogru getdikco azalaraq, 6z yerini todricon kobuddonali
(>0.425 mm) qurintt siixurlar fraksiyasma verir. Qirint1 siixur komponentls-
rinin dorinliys dogru getdikco belo doyismosino asason dorinliys dogru daha

81




iridonali terrigen materialin istirakini toxmin etmak olar.

1.

Yuxarida geyd olunanlardan asagidaki naticolora golmok olar.
Aparilan todqiqatlara asason todqiq olunan arazido petrofiziki komiyyatlorin
genis diapozonda doyigsmosi miivafiq ¢okmo komplekslorin litoloji cohotdon
geyri-bircinsliliyi, siixurlarin yatma dorinliklorinin miixtalifliyi vo tektoniki
soraitlo olagodardir.

. Kosiligdo istirak edon qirint1 vo flilidodavamli stixurlarin novbolosmasi neft-

qaz kollektorlarinin prognozlasdirilmasina imkan yaradir.

Lay sistemindo kollektor siixurlarinin moévcudlugunun qiymetlondirilme-
sinda petrofiziki parametrlorin kompleks tadqiqi magsadsuygundur.

Simali Pirallah1 qirisighigr tizro QGT noaticosindo QALD ¢okiintiilorindos he-
sablanmig qumluluq omsali parametrino osason qirint1 siixurlar simal-qorb
istigamoato dogru maksimal giymat alir, conub va sorq istiqamatlordo iso nis-
boton asagi gostaricilorlo tomsil olunurlar. QLD ¢okiintiilorindo iso simal-
gorb istigamatindo qumluluq parametrinin maksimal, conub vo sorq istiqa-
matlore dogru isa qirisiqliq tizra minimum gostaricilor 6z aksini tapir.

. Dorinliys dogru getdikco todricon qirint1 stixur donoslori daxilindo iridonali

fraksiya ustiinliik toskil etmoys baglayir.

ODOBIYYAT
Gurbanov V.Sh., Mustafayev Y.R. Peculiarities of litho-facial analysis of lower-pliocene
deposits of Pirallakhi deposit. Azarbaycan Geoloqu Jurnali. Baki, 2020, Ne24.
Xuduzado ©.1. Pirallah1 “simal” qalximinda sonuncu geoloji-kosfiyyat qazmasinin no-
ticolori. Azarbaycan Geoloqu Jurnali. Baki, 2004, Ne9.
Cofarov R.R., Haciyev E.S. Islonmonin son morholosindo olan yataglarda yeni tektonik
bloklarin vo stratiqrafik kosilislorin askar edilmosine dair (Darvin bankasi vo Pirallahi
yataqlar1 timsalinda). Azarbaycan Neft Tosorriifatt Jurnali. Baki, 2012, Ne9.
H.0.0hmodov, S.H.Salayev, F.M.Bagirzado. Azorbaycan neft vo qaz yataqlarmmin geo-
logiyasi. Baki, 1958, 5.594.
Xolifozads C.M., Mommodov .M. C6ékmo siixurlarin vo hévzelerin fasiya vo formasiya
tolimi. Baki, 2003, s.167.
N.C.I'ymues, J.Jl.denopo, C.M.KynakoB. Hedrerazonocnocts Kacnmiickoro peruona.
baxy, 2009, 409 c.
Nagiyev X.V. Simali Abseron qalximlar zonasinda Mohsuldar Qat ¢okiintiilorinin litofasial
va kollektor xiisusiyyatlori. Azarbaycan Neft Tosarriifat1 Jurnali. Baki, 2004, Ne8.
Voliyeva V.A., Coforov M.N. Abseron arxipelaqinin simal-qorb hissasindoki strukturlarin
geoloji inkisaf xiisusiyyatlari vo onlarin neft-qazliliq perspektivliyi. AMEA-nin Xaboarloari -
Yer elmlori seriyasi, Baki, 2007, Nel.
XenpoB M.b., Xamunosa JI.LH. Komiekropckue cBoiCTBa mecyaHO-aJEBPUTOBBIX MOPOL
BepxHero otaena IIT CeepHbiii AOIIEpPOHCKONH 30HBI MOTHATHHA. A3zepOaiimkaHckoe
He(TsIHOE X03siicTBO, baky, 2006, Ne§.

82



O IUTOCTPATUTPAOUYECKHUX U KOJUIEKIITHOHHBIX CBOMCTBAX
MNPOAYKTHUBHBIX TOJIIIE OTJOXKEHUU CTPYKTYPBI IINPAJIVIAXHA

B.III.I'YPBAHOB, JI.A.CYJITAHOB, M.T.ABAEBA, .. UCMAHNJIOB
PE3IOME

B cTaTthe oTpaxeHbl IUTOJOTUYECKUE XapPAKTEPUCTUKU CTPYKTYphI [Iupammaxu, pacmo-
JIOKEHHON Ha ceBepo-3amajie ATIIEPOHCKOrO apxuIienara, Ha OCHOBE M3yuYeHHsi 0OpasloB
KepHa OTJIoKeHui npoaykTuBHOM Tonmu. [Tockonbky orioxenuss KC u TIK wurparot 3naqn-
TEJBHYIO POJIb C TOYKH 3PCHUS MIPOMBIIUICHHBIX 3aI1acOB, BHUMAaHUE OBUIO COCPEIOTOYCHO Ha
OTJIOKEHHUSX 3THUX TOPU30HTOB. bblia Takke cocTaBieHa KapTa paclpeiefieHus] MecuaHbIX
MOPOJT ¢ MX MeTPpOopU3NIECKuX napameTpoB. OHU 0a3UPOBATUCH HA U3MECHCHHSAX TPAaHYIOMET-
pUYECKOTO cocTaBa OOJIOMOYHBIX MOPOJ] CBSI3aHHBIX C TIYOMHOM WX 3aJleraHus Kak JJIs BCEH
IJIOLIAAM PACHpPOCTPAHEHUs], TAK U U1 KOHKPETHOW CKBA>KUHBI.

Ha ocHOBaHMM TIPOBEIEHHOTO MCCIEIOBAHNS B KOHIIC CTAThH MPEACTABIICH PS PE3yiIhb-
TaToB.

KunroueBbie ciioBa: [Tupannaxu, TUTONOTHS, KOJUICKTOP, IETPOPHU3UKA.

ABOUT THE LITOSTRATIGRAPHIC AND COLLECTOR FEATURES
OF PRODUCTIVE LAYER SEDIMENTS OF PIRALLAHI STRUCTURE

V.Sh.GURBANOYV, L.A.SULTANOV, M.T.BABAYEVA, .HISMAYILOV
SUMMARY

The article reflects the lithological characteristics of the Pirallahi structure located in the
north-west of the Absheron archipelago on the basis of the study of new core samples of
Productive Layer sediments. As KS and PK sediments play a more exclusive role in terms of
industrial significance, attention is focused on these horizon sediments. In addition, a map of
sand distribution against the background of PK sediments was compiled using the petro-
physical parameter - sand coefficient parameter calculated as a result of GWL, changes in the
granulometric composition of clastic rocks by depth are shown on the basis of information both
generalized and specific well.

Based on the above research, a number of results are presented at the end of the article.

Keywords: Pirallahi, lithology, collector, petrophysics.
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BOYUK QAFQAZIN CONUB YAMACINDA SARIBAS
STRUKTUR-FORMASION FiLiZLOSMO ZONASINDA
KOLCEDAN-POLIMETAL VO MiS-PIRROTIN FiLiZLOSMOSININ
BASLICA GEOLOJI XUSUSIYYOTLORI VO GENEZISI

E.F.QONBOROVA
Ekologiya va Tabii Sarvatlar Nazirliyi
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Moaqalada Boyiik Qafqazin conub yamacinda yerloson Saribas struktur formasiya filiz-
losma zonasinda kolgedan-polimetal vo mis-pirrotin filizlogmasinin baslhica geoloji xiisusiy-
yatlari Vo genezisi hagqinda malumatlar 6z aksini tapmisdir. Méveud malumatlarin tohlilinin
naticasi olaraq Boyiik Qafgazin Conub yamacimin Saribas struktur formasiya zonasin kolge-
dan yataglarimin miirakkab va uzun siiran filizamalagalma prosesinda hidrotermal-¢okma, hid-
rotermal-metasomatik va hidrotermal-metamorfogen yollarla formalasdigr va onlarin kombina
edilmis poligen-polixron tipli obyektlora maonsub oldugu gostarilmisdir.

Acar sozlar: Saribag, Cixix-Saqator, Kasdag, Kasmala, Kéhnomodon, kolgedan-poli-
metal, mis-pirrotin yataqlari.

Saribas struktur-formasion zonas1 Boylik Qafqazin conub yamacinin kol-
cedan-polimetal qursaginin conub-qorb davami olaraq bir sira tozahiir vo mi-
nerallasma zonalarini 6ziindo birlosdirir vo hal-hazirda respublikada kolgedan-
polimetal filizlori on perspektivli sahslordon biri hesab olunur. Bu sobabdon,
homin tozahiirlorin lokallagsma xiisusiyyatlorinin, onlarin paylanmasinin ganu-
nauygunlugu vo omologolma soraitinin dyronilmasi istor regionun vo istorss do
biitovliikkds filizomoalogalmo nazariyyasinin tahlili ii¢lin aktual mosslslorden bi-
ridir.

Zonada filizlogmonin baslica xiisusiyyastlori asagidakilardan ibarotdir:

—filizlosmanin silisiumlu-komiirlii-karbonatli-gistli ¢okmo siixurlarin ko-
siligindo lokallagmast;

—filiz kiitlalorinin imumon uygun layl xiisusiyyoto malik olmasi;

—kolgedan-polimetal filizlorinin sedimentasiya xiisusiyyati (layli tekstur
va metakolloid struktur formalarin genis inkisaf1);

—filizdasiyan lay dostasinin sopalonmis incodonali singenetik sulfid mi-
nerallagmasi ilo «yoluxmasi»;

—filizlorin sado mineral torkibi;
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—filiz kiitlolorinin tomasinda vo filizdaxili layciglarda siixurlarin zoif
filizyan1 metasomatik doyigsmoys moruz qalmasi.

Biitiin bunlar filiz maddasinin singenetik sedimentasion xiisusiyyatinin
xeyrino olan faktlardir. Filizdasiyan lay dostolorinin nisbaton eynicinsli fasial
goriiniisti, filizlorin massiv kompakt xiisusiyysti filiz maddssinin lokal mon-
bayindon, mineral aqreqatlarinin metakolloidliyi iso filizli moahlullarin yiiksok
konsentrasiyasindan xobor verir. Bu baximdan filiz maddasinin dasinilaraq
¢cokdiiriilmasinin on ehtimal olunan sabablori asagidakilar ola bilar:

— sualt1 hidrotermal foaliyyat;

— endogen hidrotermal sistemlor vasitasilo filiz maddosinin daginilaraq hovzo-
nin dib hissasinds ¢okdiirtilmasi;

— filiz maddoasinin dib mohlulundan koaqulyasiya edon (pixtalasan) kolloid
kiitlo kimi ¢6kmosi (sonraki yuyulub yerdoyismo, diferensiasiya vo diagenez
proseslorilo birlikdo).

Molum oldugu kimi, bir ¢cox kol¢edan oayalotlorinds filizyerlosdirici lay
dostalori kimi gara rongli qumlu-alevrolitli-gilli sistlor, aspid sistlori, fillitlor vo
digor bu kimi siixurlar istirak edirlor. Bu filizlorin baglica minerali pirit vo ya
pirrotindir. Hesab edilir ki, sopalonmis {izvi birlosmonin metamorfizlosmo (kar-
bonatlagsma) daracasi ilo baglica domir sulfidinin torkibi arasinda miioyyan ola-
qo vardir. Umumiyyatla, sistli lay dostolori, xiisuson alevrolitli-gilli ¢okiintiilor,
aspid sistlori, fillitlor hidrotermal-metasomatik sulfid filizlogsmosinin lokallag-
mast li¢lin olverisli slixurlar deyillor. Bununla belo, Maunt-Ayza, Sullivan,
Rammelsberq, Broken Xill kimi nohong qurgusun-sink yataqlar1 terrigen mon-
soli altimosilikat siixurlarinda vo onlarin metamorfizlogsmis név ayriliglarinda
yerlogmiglor. Boyiikk Qafqazin sorq seqmentinds (xiisuson Azorbaycan, Da-
gistan) askar edilon sonaye ohomiyyotli mis vo polimetal yataglar1 da gara
rongli (kOmiirli)) yura sistlorindo lokallasmislar. Bu sobobdon hidortermal
monsali kolgedan-polimetal vo mis-pirrotin yataqglarinin axtariginda sisti lay
dastalarini nazars almaq lazimdir.

Gil sistlori fiziki-kimyovi xiisusiyyotlorino (kicik mosamolik, kimyovi
cohotdon inertlik vo s.) goro metasomatoz ii¢lin alverisli olmadiqlarina baxma-
yaraq, onlardan sizan (osason catlarla) filizli hidrotermlora xeyli dorocods
kimyovi tosir gostormislor. Gil sistlorinin ¢atyan1 doyigsmosi dolayisi da olsa
bunu siibut edir; digor torofdon, filiz kiitlolori kvarslasma, xloritlosma, sulfid-
losma va digor bu kimi filizyan1 doyismolors moaruz qalmislar. Miivafiq olaragq,
yan siixurlarda istirak edon silisium va aliiminium kimi inert komponentlor belo
hidrotermlarin tesiri altinda miqrasiyaya moruz qalirlar; gil sistlorindoki golovi
va golovi-torpaq elementlori 1so ¢atlardan kecon mohlullara daxil olaraq, on-
larin torkibini va tiirsulugunu dayisirlor va sulfidlorin ¢okmasinae sabab olurlar.

Sulfidlorin mohlullardan ayrilaraq ¢dkmaosino gil sistlorinin torkibindo
saxlanilan sopolonmig {izvi birlogmolor do tosir edir. Onlar kaskin barpaedici
mihit yaradaraq sulfidlori ¢okdiiriirlor. Miioyyon olunmusdur ki, siixurlarda
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geokimyovi vo yaxud oksidlosdirici-barpaedici soraitin yaranmasi basdirilmis
iizvi maddonin miqdar1 vo keyfiyyati ilo toyin olunur. Sopolonmis iizvi bir-
logsmolorin ¢okmo siixurlarda paylanmasi maddonin mexaniki diferensiasiya
qanunu ilo tonzimlonir . Komiirlogsmis {izvi maddonin on iri hissociklori qum-
daslarinda toplanir, argillitlordo iso inco detrit bitkisi vo sapropel maddosinin
kolloid sokilli laxtalar iistiinliik toskil edir. C.A.Tvalgrelidze vo V.I.Buadze
hesab edirlor ki, sistli lay dostolorindo yerlogson kolgedan-polimetal vo mis-
pirrotin yataglar1 effuziv monbodon uzaqdadirlar vo sualti 9sast magmatizm
soklindo endogen ocagla baghdirlar. Belo olan torzdo miihitin toyinedici rolu
haqqinda fikir yiirlitmok olar. Hoqigoton komiirsaxlayan miihitdo lokallagan bir
cox yataglarin filizlori piritdon (vo yaxud pirit+pirrotin) ibaratdir. Bu sobobdon
yerlosdirici miihitin koskin barpaedici soraitinin inkisafina sobob olan
komiirsaxlayan alevro-gilli lay dostolori sulfidomoalogalma iigiin olveriglidir.

Bu sobabdon bir ¢ox todqiqatgilar ¢okiintiilordo kdmiirlii maddolorin is-
tirakini vacib axtarig amili hesab edirlor. Mikrofitoplankton talof olaraq komiir-
li ¢okiintiilora diisdiiyiindon (mikrofitoplanktonun siixurlarda incodispers layli
paylanmasi) sualti hidrotermal sistemlorin foaliyyat gostordiyi rayonlarda mik-
rofitoplanktonun gur inkisafi vo tolofi iiglin moxsusi alverisli sorait yaranmaq
ehtimali boylikdiir. Todqgiqat rayonu orazisindo filizlorin vo yan siixurlarin
metamorfizm doracasi yasilsist pillosindon yuxart qalxmamisdir. Bunu, 6z nov-
basinds filizlorin tokraron kristallagmasi vo filiz maddssinin regenerasiyasinin
zoif inkisafi ilo do izah etmok olar. Saribas struktur-formasion zonasi iigiin
hidrotermal, xiisuson do hidrotermal-¢okma filizomslogolmonin magmatizm ilo
olaqgosi xiisuson dnomlidir. Bir ¢ox filiz rayonlarinda (Qoarbi Zabaykal va b.)
filizdasiyan lay dostolorinin formalasmasi ilo sinxron olan qirisiqliq zonala-
rinda stratiform monsoali kolgedan-polimetal yataqlart adoton postvulkanik hid-
rotermal proseslorlo alagodar olurlar. Bazaltoid vulkanizmi (spilit-diabaz for-
masiyasi) ilo genetik alago eynilo Boylik Qafqazin conub yamacinda da nozors
carpir. Bununla bels, conub yamacda filizdasiyan lay dastasinin karbonat-sistli
kasiligi vo vulkanogen siixurlarin zoif inkisafi birmonalidir. Filizomologolmo
morholosi ilo sinxron olan vulkanizm prosesi Saribas sahosinds todqiq olunan
rayondan gorbdo vo simal-qorbds kifayat qodor uzaqda qeyd olunur (onlarla
kilometr mosafado).

Digor torafdon, filiz yataqlar1 ¢orgivasindo onlarin blok qurulusunu sort-
londiron uzun Omiirlii dorinlik qirilmalarinin varligi, ssasi torkibli siixur day-
kalar1 va filiz zonalar1 hiidudlarinda vulkanogen siixurlarin bozi tozahiirlori
dorinlik hidrotermal sistemlorin inkisafi {i¢ilin alverisli struktur soraitin olmasini
gostorir. Orazida tobii agiliglarin kifayat dorocodo olmamasi, kosfiyyat islorinin
yaxs1l Oyronilmis yataq saholorini ¢ixmagla, sothi dyronilmosi, he¢ siibhasiz,
hidrotermal ¢ixislar, maqmatizm va filizomalogalmo prosesinin qarsiligh mii-
nasibati haqqinda konkret miithakimo yiiriitmok imkanini ¢atinlogdirir. Bununla
belo, alds edilon faktiki material hidrotermal sistemlorin magmatizm va vulkan
ocaqlarindan uzaq olmasini, bu sistemlorin yiiksok kegiricilik qabiliyyatino
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malik dorinlik qirilmast zonalart ile alagesini gostarir.

Beloliklo, Saribas stuktur-formasion zonasmin yataqlarini hidrotermal
monsali poligen vo plixron kolgedan yataglari tipino aid etmok olar. Bu tip ya-
taglar karbonat-sistli lay dostolorinds lokallasirlar vo filizomologalmo proseslo-
rino sinxron olan vulkanizm ocaqlarindan kifayat qodor uzaq mosafodo yer-
logirlor. Saribag struktur-formasion filizlosmo zonasinda kolgedan-polimetal vo
mis-pirrotin filizlosmasinin genezis masoalasi bir ¢ox hallarda miibahisali olaraq
qalir, birmanali gobul edilmir. Bu, bir torofdon faktik materialin kifayot dors-
cado kasadlig1 vo onlarin miixtalif sopkido sorh edilmasi, digor torafdonso ayri-
ayrt todqgiqatcilarin problemo forgli yanagmasi ilo izah edilmolidir. Bu xii-
susiyyatlori nozoro alaraq, asagida kolgedan-polimetal vo mis-pirrotin filizlos-
masinin imumi genetik xiisusiyyatlorini qisaca da olsa comlogdirmak istordik.

Geoloji-struktur movqge vo filizlorin maddi torkibi gostorir ki, bu, birtipli
filizlosmo olub, dorinlik qirilmalart ilo noazarst olunurlar vo asasi torkibli
magqmatik siixurlarla six baghdirlar.

Tadqiqatgilarin bir qrupunun hidrotermal-metasomatik, digorinin ¢okmo-
metamorfogen, iigiincii qrupun poligen, kombina edilmis omologalmoalora aid
etdiyi kolgedan filizlorinin genezisi son bir neca onillik arzinds hagigaton genis
diskussiyaya sobob olmusdur. Bu mosolo xiisuson V.I.Smirnov, M.B.Boroda-
yevskaya, G.A.Tvalgrelidze, D.I.Qorjevcki, C.C.Mazanov, N.Q.Qurbanov vo
b. todqiqatlarinda genis sorh edilmisdir. Bu tip yataqlarin poligen mongoyo
malik oldugunu osaslandiran V.I.Smirnovun torofdarlar1 daha g¢oxdur. Tod-
qigatginin fikrinco, Filizgay tipli kolgedan-polimetal yataglarinda xalis pirit
kiitlolori ¢cokmao yolla yaranmislar, polimetal sulfid filizlogmasi iso hidrotermal
mongali olub, onlarin {izoerino golmisdir.

Mis-pirrotin yataqlarina galdikdo, burada filizlosma daha ¢ox metamor-
fizlosma prosesi ilo slagadardir. Tosadiifi deyil ki, bir ¢ox tadgiqatcilar bu qrup
yataqlarin hidrotermal-metamorfik monsoys malik olmasini gobul edirlor. Bu
yataqlarin formalasmasinda yan siixurlar vo onlarda sopslonmis sokilds istirak
edon iizvi birlosmalor ohomiyyatli rol oynamiglar. Qara rongli alevro-gilli,
qisman metamorfizlogmis siixurlar daima hidrogen-metan miihiti yaradirlar , bu
iso filizlorin pirrotin vo Umumiyyatlo sulfid torkibinin yaranmasina sabab
olmusdur. Torkibindo komiirlosmis iizvi birlosmolor saxlayan qumlu-gilli
stixurlar iiclin borpaedici miihit saciyyesi oldugundan miisyyon filizomolo-
golmo soraiti yaranir. Bu sobabdon metaldasiyan komplekslorin torkibindon
(sulfid vo ya sulfat) asili olmayaraq formalasan filizlor sulfid torkibli olacaqdir.

Miisahidolor gostorir ki, lay sokilli diabaz vo qabbro-diabaz daykalar
filizlorin konsentrasiyalagsmasinda ohomiyyatli rol oynamirlar. Onlar adoton
filiz kiitlolorindon uzaqda yerlosirlor vo nadir hallarda zalbandlarda sulfid
mohtovilari vo damarciqlar: saxlayirlar.

Miisahidslar habelo onu da gosterir ki, Balakon-Zagqatala filiz rayonunun
plinsbax, toar vo aalen yash lay dostolori he¢ do hor bir montoge tigiin filiz-
yerlosdirici olmamisdir. Belo ki, Giirciistan orazisindo vo eloco do Zaqgataladan
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sorqo dogru bu mortobolor filiz dasimirlar. Bagsqa sozlo, adlar1 ¢okilon lay
dastalarinin filiz dagimast yerli xtisusiyyat dasiyir, lokaldir.

Fikrimizco, bu onunla izah olunur ki, Filiz¢ay, Katex vo Cixix-Saqatorun
filiz komplekslori cavan (ligiincii dovr) kondslon alp qalximinda yerlogmisdir.
Bilavasito, bu cavan dislokasiyalarla filiz kiitlalori vo ki¢ik intruziv ¢ixislar
(dasitlor, dioritlor, malxitlor, qabbroidlor) bagl olaraq tozahiir etmislor. Qal-
ximin oyilmasindon hor iki torafdo (SmQ vo CS) istor adlar1 ¢okilon siixurlarin
dayka komplekslori, istorsa da filizlosmo yoxa ¢ixir. Umumiyyoatlo isa filizlorin
lokallagma soraitinin tohlili vo onlarin Boyiik Qafqazin terrigen evgeosinklina-
linin inkisafinin tektono-maqmatik etaplari ilo qarsilight alagasi kolcedan filiz-
loagmosinin konvergentliyini vo ayri-ayri etaplar lizro formalagmasini gostarir.

Adi ¢okilon yataglar genis monada hidrotermal sinfo aid edilirlor. Hoqi-
goton, kolgedan yataqglarimin filizlori isti (350-150°C) hidrotermlordon ¢ok-
miigdiir. Mohlullar agiq ¢atlara dolmus vo yan siixurlarin doyismasino sobob
olmuglar. Yataqlarin filiz maddosi (qarisiglar da daxil olmagqla) torkibco
yaxindir, minerallarin kristallagma ardicilligit mévcuddur: yuxari temperaturlu
minerallardan nisboton asag1 temperaturluya, silikat vo oksidlordon silikatlara+
oksidloro+ sulfidlora vo daha sonra karbonatlara+sulfidloro, karbonatlara vo
sulfatlara. Filizli mohlullardan kristallagsan minerallarin torkibinin doyisilmosi
minerallagmis mohlullarin oksidlagdirici-barpaedici vo turslug-qgolovi xiisusiy-
yatlorinin, habelos fiziki xassolorinin:qaz-mayedon mohlula, bozanss kolloidlors
dayisilmasini gostarir.

Yan stixurlarin torkibindon vo mohlullarin ilkin temperaturundan asili
olaraq, aliimosilikatlarda zoif minerallagsma, yan siixurlarin metasomatozu vo
onu miisayiot edon kvars-pirit-pirrotin aqreqatinin agiq ¢atlara dolmasi,
nohayat, chomiyyatli polimetal minerallagsmasinin ¢okdiiriilmasi bag vermisdir.

Beloliklo, filizlosmonin mineralomoalogalmo prosesi, tektonik fasilalor
hesabina, bir gayda olaraq, etaplara boliinmiisdiir ki, bu da imumi qobul edil-
mis hidrotermal proses nozoriyyasini inkar etmir. Yaxsi dyronilmis bir sira kol-
cedan-polimetal vo mis-pirrotin yataqlarinin sulfidlorinin kiikiirdiiniin izotop
torkibinin tohlili gdstorir ki, kiikiird asason mantiya monbaslidir (bu haqda III
fasildo otrafli molumat verilir).

Filizlosma prosesinin xiisusiyyotino goldikds, filiz zonalari, sahalori vo
rayonlar1 doqiq sokilds darinlik qirilmalari ilo nazarst olunurlar. Bu, 6zliiylinds
tokco geofiziki va tektonik molumatlarla tosdiq edilmir, habelo bazaltoid maqg-
matizminin varlig1 ilo do siibut edilir. Bu iso magmatik stixurlarin vo hidro-
termal fliiidlorin dorinlik monboys malik olmasini gostarir. Nohayast, bu cohatin
0zii kolgedan qursaglarinin ¢ox bdyiik masafoys (bir ne¢o yliz km vo daha
artlq) uzanmasia da dolalot edir. Kolgedan filizlosmasinin formalasmasinda
baslica rolu yan siixurlar va xiisusilo onlarda sopslonmis iizvi madds oynayir.
Qara alevrolit-gilli, nisboton zoif metamorfizlogsmis siixurlar, daim hidrogen-
metan soraitini omolo gatirir, bu 6z ndvbasinds filizlorin sulfid torkibini sortlon-
dirir. Komiirlogmis tizvi maddoslorls sirayatlonmis qumlu-gilli siixurlar iigiin so-
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ciyyovi olan barpaedici miihit filizomoalogolmanin soraitini toyin edir. Metalda-
sty1c1 komplekslorin (sulfidlor vo ya sulfatlar) hansi torkibs malik olmasindan
asili olmayaragq, filizlori formalagdiran torkib sulfid olacaqdir. O.V.Nikolayeva
(1974) Elbrus polimetal yatagmin timsalinda metaldasiyan mohlullarin sulfat
torkibino malik olmas1 togdirds sulfidomalogolmo prosesinin miimkiin modelini
toklif etmisgdir.

Uzvi maddonin qrafito qodor metamorfizlosdiyi Metamorfizlosmis alii-
mosilikat stixurlarinda hidrotermal mohlullardan eyni zamanda pirrotin vo pirit
kristallasa bilor. ©gor ki, yan silixurlar {izvi madds vo yaxud qrafitdon basga
hom do diagenetik pirit vo yaxud pirrotinlo zonginlogmisso (Kola yarimadasin-
da oldugu kimi), onlar bir sira hallarda kiikiird ii¢lin alavo monbo ola bilarlor.
Bu sobobdon kristallagan domir sulfidlorinin torkibindo pirit istiinliik togkil et-
molidir.

Qumlu-gilli vo metamorfik siixurlar barpaedici rollarindan savayi inert-
liklorine baxmayaraq, qirilma zonalarindan axan mohlullar {i¢iin xeyl1 doeracado
ekran rolunu oynamisdir. Bu iso az da olsa hidrotermal doyisilmis zonalarin
varhigi ilo tosdiglonir.

Birinci minerallagma etapinda hidrotermal-¢okma, ikincide-hidrotermal-
metasomatik, ti¢iincii etapda hidrotermal-metamorfogen monsoli filizlor amoalo
golmisdir. Bu etaplarin mohsullar1 regionun ayri-ayri yataqlarinda miixtslif in-
tensivliklo tozahiir edirlor. Birinci etapin filizlori zoif diferensialasmis bazalt-
andezit-bazalt, ikinci — ardicil diferensialasmis bazalt-andezit-dasit-riolit, li¢iin-
cli etapinki iso diferensiallasmis gabbro-diorit-plagioqranit formasiyasinin
stixurlart ilo paragenetik olagodar olaraq formalagmisdir.

Erkon hidrotermal-¢c6kmo monsoli filizlor yura hdvzoesinin dibinds
tosakkiil taparaq ti¢ miixtalif filizomologalma soraitindo formalagmuslar: distal
(regional maqma- vo filizgatiron qirilmalardan uzaqda, amaqmatik paleoco-
koklordo); aralig (qirilma kanallarmin yaxmliginda, eynilo amagmatik paleo-
¢okoklardo) vo proksimal (bu kanallarin {istiinds, magmatik siixurlarla zongin
paleonov va paleogokoklordos). Katex yatagi, Ceder vo Qaracay filiz tozahiirlori
distal, Filizcay yatagi — araliq, Cixix-Saqator vo Kasdag yataqlari, Kasmala,
Ko6hnamadon va bir sira bagqa filiz tozahiirlori iso proksimal filizomalogolmo
soraitindo formalagmis kolgedan obyektlarinin oan sociyyovi nlimayaondsloridir.

Birinci etapda hidrotermal-¢okmo mongali sulfid filiz kiitlalorinin yura
hovzasinin dibinds, osason gil fasiyalarinda ¢6kmasindon 6nco qalxma isti-
qamatli konsedimentasion horakatlor fonunda yaranan fasial sodlorin forma-
lasmast bas vermisdir. Regionun erkon geosinklinal etapinin inkisafinin bag-
langic dovrlorinds yer gabiginin intensiv gorilmasini, bazaltoid vulkanizminin
foallasmasini miioyyonlosdiron vo filizdasiyan fliiidlorin naqli tigiin yollarin
hazirlanmasin1 tomin edon tektono-maqmatik proseslorls slagodar olaraq zoeif
diferensiallagsmis bazalt-andezit bazalt formasiyasi tozahiir etmisdir. Bunun
ardinca magmatik ocagin tokamiilii naticosindo ayrilan filizdastyan mohlullarin
yura hovzosinin dibindoki catlarla sirkulyasiyast bas vermisdir. Burada
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gostarilon mohlullar deniz suyu ilo qarisaraq temperaturlarii koskin surotdo
asag1 salmig, onlarda hoall olmus filiz komponentlori giiclii barpaetmo miihi-
tindo ¢Okorok yura hovzosinin lokal paleocokoklorindo vo paleonovlarda
toplanmaga baglamislar.

Filizlor qalin gilli-qumlu ¢okiintli gat1 ilo ortiildiikdon sonra terrigen ¢o-
kiinttilorlo birlikds dia- vo katagenezdo vo qirisigomoalogalmo prosesindo istirak
etmis, regionun geoloji qurulusunun tokamdilii ilo alagodar olan shomiyyatli do-
yisilmoalora moruz qalmisdir. Lakin piritin erkon singenetik omologalmalarinin
gismon ¢okmo yolla formalagsmasini da istisna etmok olmaz. Bunu kiikiird kol-
cedaninin toplanmasi iiciin slverisli geoloji soraitin olmasi, filizyerlogdirici gil
sistlorinin iizvi karbonla zonginliyi, mineral aqreqatlar1 vo donslorinin me-
tamorfik doyisilmosi, onlarin torkibindo biogen mongoli kiikiirdiin istirak
etmosini gdstoron §**S-iin qiymotlorinin genis dispersiyasi va s. do siibut edir.

Ikinci etapin epigenetik hidrotermal-metasomatik filizlorinin ¢ékmaosin-
don Onco bas vermis intensiv tektonik horokotlor noticosindo filizyerlosdiron
konsedimentasion paleodepressiyalar lokal inversion qalximlara g¢evrilmis,
yliksak tortibli uzununa va enino qurisiqliqla miirakkaeblogsorak iri, xatti, san-
digvari vo braxiform tipli antiklinallarin formalagsmasina sobab olmusdur. Bu
proses qirisiqliq strukturlarini miirokkoblogdiron ox miistovisinin axma klivaji-
nin va ¢oxsayll qirtlma pozulmalarinin inkisafina sabab olmus ve metamorfik
doyisilmolors moruz qalmis erkon kiikiird kolgedani filizlorinin daxili quru-
lusunun xiisusiyyetlorinds darin iz buraxmasi ilo miisayiot olunmusdur.

Regionun tektono-magmatik inkisafinin bu etapinda ardicil diferensial-
lasmis bazalt-andezit-dasit-riolit formasiyasinin siixurlar1 yaranmigdir. Onlarin
ardinca maqmatik ocaqdan ayrilan hidrotermal mohlullar filizyerlosdirici
qumlu-gilli siixurlarda kvarslagsma, karbonatlasma, xloritlosma vo serisitlogmo
kimi metasomatik doyisilmolor yaratmis vo ikinci minerallasma etapinin epi-
genetik filizlorinin formalasmasini tomin etmisdir. Bir ne¢o minerallagsma
morholasini ohato edon ikinci etap arzindo birinci etapin hidrotermal-¢okmo
yolla amals golmis erkon kiikiird kolgedani filizlorini metasomatik avoz edon
vo qapali sistem soraitindo diskret formalasan hidrotermal-metasomatik
mansali kolgedan-polimetal filizlorinin mohsuldar mineral assosiasiyalar1 ya-
ranmigdir. Bu filizlor erkon hidrotermal-¢cokmao filizlorlo miiqayisodo daha
yiiksok temperatur soraitindo (150-160°) formalasmuslar. Izotop todgiqatlarin
naticalori epigenetik sulfidlorin kiikiirdiiniin yuvenil mongali oldugunu gostorir.

Uciincii minerallasma etapindan dnco bas vermis intensiv tektonik ho-
rokotlor daraqvari, qircvari vo yiiksok tortibli qirisiglarin yeni sisteminin
yaranmasina, azoldon mdvcud olmus qirilmalar iizra horokstlorin borpasina,
yarilma klivajinin genis inkisaf tapmasina, nohayat, gqabbro-diorit-plagioqranit
formasiyasinin hipabissal intruzivlorinin omalo golmosino gotirib ¢ixarmisdir.
Bu proses zamani ovvalcodon yaranmis kiikiird kolgedan1 vo kolgedan-poli-
metal filizlorinin hidrotermal vo termal metamorfizmi bas vermis vo belaliklo
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liciincili etapin hidrotermal-metamorfogen mansali mis-pirrotin filizlori forma-

lagmigdir.

Mis-pirrotin filizlogsmasinin genetik cohotdon regional metamorfizm pro-
sesi ilo bagli olmasini agagidakilar gostorir [3]:

1) mis-pirrotin etapinin filizyan1 metasomatitlorinin inkigsaf tapmamasi vo
damar paragenezisli filizlorin yasil sist fasiyasi metamorfik siixurlarinin
tipomorf minerallar1 ilo vahid iizvlilyii (magnezium torkibli xloritlor, 2M:
politipli sulu muskovit, albit. bazon-prenit va soizit);

2) mis-pirrotin filizlorinin vo regional metamorfizimo moruz galmis siixurlarin
omolo golmosinin temperatur cohatdon uygunlugu (300°C-ys yaxin);

3) ilkin kolgedan filizlorinin metamorfizimi: piritin pirrotinlo ovoz olunmasi
(filizin gotirilmasi ilo baglidir).

Etaplar iizro formalasan kolgedan filizlori, intensivliyi Bzib-Tufan zona-
sinin yataqlarindan Cxalta-Saribag zonasinin montagolorine dogru hiss olu-
nacaq doracodo azalan filizdaxili vo filizlosmoadon sonraki metamorfik doyisil-
molore dofslarlo moruz qalmigdir.

Beloliklo, toplanmis faktik material Boyiik Qafgazin Conub yamacinin
kolgedan yataqlarinin miirokkob vo uzun siiron filizomologolmo prosesindo hid-
rotermal-¢6kmo, hidrotermal-metasomatik vo hidrotermal-metamorfogen yol-
larla formalagdigini vo onlarin kombino edilmis poligen-polixron tipli ob-
yektlora monsub oldugunu gdstorir.
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I'EOJIOTHYECKHWE OCOBEHHOCTHU U T'EHE3HUC
KOJYEJAHHO-ITOJUMETAJUIMYECKOM U MEJHO-IIUPPOTUHOBOM
MUHEPAJIU3ALIAU CAPBIBAILICKOM CTPYKTYPHO-®OPMAIIMOHHOM
30HBI IOKHOI'O CKJIOHA BOJIBIIIOI'O KABKA3A

E.®.'AHBAPOBA
PE3IOME

B crarbe npejcraBiieHbl cBeieHHS 00 OCHOBHBIX T'€0JI0IMYECKIX OCOOEHHOCTSIX U T'eHe-
3MCE KOJTUYEIaHHO-TIOIMMETAININYECKOW U MEeTHO-TIMPPOTHHOBOW MUHepanu3aiuu B CapbiOarti-
CKOW CTPYKTYpHO-()OPMAaIlIOHHOW 30HE OpYJCHEHHMs, PACIIOJOXEHHOH Ha I0KHOM CKJIOHE
Bonpsimoro Kaskasa. B pesynpraTe aHann3a UMEIOIMINXCS JaHHBIX OBLIO MTOKA3aHO, YTO KOJYe-
JaHHBbIe MecTopokaeHust Capubamckol CTpyKTypHO-(hOpMAaIIOHHOM 30HBI HOKHOTO CKIIOHA
Bonpimoro Kaskaza copmupoBauchk ruapoTepMaIbHO-0CaI0YHBIMI, THAPOTEpPMaIbHO-METa-
COMATHYECKHUMHU M THAPOTEPMATBbHO-METaMOP(OTEHHBIMH MPOLECCAMH M OTHOCSITCS K 00BEK-
TaM KOMOMHHPOBAHHOTO MOJIMTEHHO-TIOJIMXPOHHOTO THIIA.

KiarwueBnbie cioa: Capeidam, [xuxux-Cararop, Kammar, Kaivana, Koxnamenes, 30-
Ha 00pa30BaHuUs, KOTUCAaH-TIOJIMMETAIUINIECKOE, MEIHO-ITUPPOTHHOBOE MECTOPOKICHHUE.

GEOLOGICAL FEATURES AND GENESIS OF PYRITE-POLYMETALLIC
AND COPPER-PYRROTINE MINERALIZATION IN THE SARYBASH
STRUCTURAL-FORMATION ZONE OF THE SOUTH SLOPE
OF THE GREATER CAUCASUS

E.F.GANBAROVA
SUMMARY

The article presents information on the main geological features and genesis of pyrite-
polymetallic and copper-pyrrhotite mineralization in the Sarybash structural-formational mine-
ralization zone, located on the southern slope of the Greater Caucasus. As a result of the
analysis of the available data, it was shown that the pyrite deposits of the Saribash structural-
formational zone of the southern slope of the Greater Caucasus were formed by hydrothermal-
sedimentary, hydrothermal-metasomatic and hydrothermal-metamorphogenic processes and
belong to the objects of the combined polygenic-polychronous type.

Keywords: Sarybash, Dzhikh-Sagator, Katsdag, Katsmala, Kohnameden, formation
zone, pyrite-polymetallic, copper-pyrrhotite deposit.
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Tagdim olunan maqalads Boyiik Qafqazin Conub-Sarq ayilma zonasmin Conub ya-
maclarmmin tabii landsaftlarimin morfometrik tahlillorlo ekomorfoloji garginliyi va onu yaradan
amillor tahlil edilir. Magalads regionun komiyyat gostoricalori asasinda ekoloji gorginliyin 4
doracasi ayrilir. Onlarin har biri landsaftlarin kamiyyat, keyfiyyat xiisusiyyatlari, mahsuldar-
higini va pozulma daracalarini aks etdirir. Ekoloji gorgin rayonlarin yayildig arazilori miivafiq
landsaft xaritasi tortib edilmis va landsaftlarin optimallagdiriimast iictin zoruri meliorativ tad-
birlar hazirlamisdir. Bununla yanasi maqaloda landsaftlarin antropogen transformasiyast,
yasayis mantaqalarinin, akin sahalorinin, saquli paylanmasi, tabii komplekslorda antropogen
yiiklarin ekocografi qgiymatlandirilmasi islarida yerina yetirilmisdir.

Acar sozlar: landsaft, morfometrik, ekocografi, antropogen, ekomorfoloji gorgin-lik,
transformasiya, optimallagdiriima.

Problemin aktualh@ landsaft kompekslorinin ekocografi xiisusiyyat-
lori, ekomorfoloji gorginlikdon asli olaraq, onlarin miixtolif tozahiir formalari,
bu proseslorin torotdiyi neqotiv naticolorin miixtolif aspektlorin iiziin illor
orzindo miihiim tadqiqgat obyekti olsada halo do bu problem asash sokildo Oy-
ronilmamisdir. Xiisusilo ekoloji pozulmanin meyarlari, morfometrik gorginliyi
torodon amillorin diizgiin diognostikasi, landsaftlarin ekoloji pozulma soviy-
yasi, onlarin qruplasdirilmasi va s. halo do xiisusi todqiqat obyekti olmamisdir.
XX asrin 60-80-c1 illorindon baglayaraq B.9.Budaqov, (1980,1995), M.A.Mii-
seyibov (1983, 2003, 2013), E.K.Olizads (1985,2005), A.A.Mikayilov (1985),
Y .8.Qoribov (2013, 2017), M.C.Ismayilov (2017), M.1.Yunusov (2000, 2002),
E.S.Mommadboayov (2008, 2011), S.Y.Quliyeva (2011, 2013), I.Y.Kuciskaya
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(2003, 2011) vao s. miiolliflor, Boyiik Qafqazin dagliq srazilerinde gqeyd edilon
problemin bir sira praktiki vo nozori mosalalorinin halli ilo mosgul olmuslar.
Son illorde Béyiik Qafqazin Simal-Sorq yamacinda N.S.Ismayilova (2009,
2017, 2020), L.H.Hosonalliyeva (2013, 2015, 2019), Boylik Qafgazin Conub-
Sorq yamacinda A.A.Ismayilova (2013, 2015, 2017), A.Z.Haciyeva (2017,
2020), Boyiik Qafqazin Conub yamacinda S.S.Amanova (2018) va s. miialliflor
xiisusi todqiqat iglori aparmislar.

Yerino yetirilon elmi igdo gdstorilon miislliflorin todqiqat islori tohlil
edilmis, 6lkomizin dagliq rayonlarinda landsaftlarin ekoloji gorginlikdon asili
olaraq transformasiyasi, diferensasiya xiisusiyyatlori aragdirilmig miixtolif
kartografik vo fond materiallar1 aragdirilmigdir.

Bu problemin dagliq regionlarda akualligi daha boylik shomiyyat kasb
edir. Ciinki burada daha ki¢ik mokanda vo saquli diopazonda landsaftlar ¢ox
pozulur va ekoloji gorgin rayonlar yaranir. Todqigat manetoringi kimi segilon
Boyilik Qafgazin Conub-Sorq oyilmo zonasi landsaft komplekslorindo morfo-
metrik gorginliyin daha ¢ox tozahiir etdiyi regiondur. Moqgalodo Boyiik Qaf-
gazin Conub-Sorq oyilmo zonasinda ilk dofo olaraq landsaftlarda morfometrik
gaorginliyin qiymatlondirilmasi asasinda landsaft-ekoloji qruplar ayrilmigdir.

Tadqiqat metodikasi isin yerino yetirilmosindo kompleks fiziki-cografi
todqiqgat iisullarina, o ciimlodon sistemli landsaft miisahidslori, sahovi ¢ol tod-
qiqatlari, diognostik yanasma, ekoloji qiymsatlondirmo vo an yeni metodlardan
olan morfometrik gorginliyin landsaft ekoloji qiymstlondirmosindon istifado
edilmisdir. Todqiqgat isinda GIS- texnologiyasinin tadbiqi ilo kosmik sokillorin
desifirlonmasi, onun asasinda ekoloji gorgin rayonlarin miisyyanlosdirilmasi vo
xaritolosdirilmasi iglori yerina yetirilmisdir.

Isin asas hissasi Boyiik Qafqazin Conub-Sorq oyilmo zonasmin biitiin
orazilori, o climlodon Conub yamaci, respublikamizin on miirokkob landsaft
strukturuna malik olan regionlardan biridir. Burada landsaft qursaglarinin bir-
birindon forqlonon dord saquli stuktur tipi mévcuddur. Bunlarin ¢oxunda dag
otayi vo algaq dagligda yarimsohralar, quru-¢dllor, arid-seyrok meso kolluglar,
500-600 m-don 1600-1800 m miitlaq hiindiirliiklords dag ¢dllorin, mesa-¢ollar,
meso-kolluglar, palidli, palidli-valasli, valasli-fistigli megalor, 1600-1800 m-
don 3200 m-qodor (Babadag), subalp alp ¢omonlori vo subnival komplekslor
formalasir. Dag yamaclarinin, tirolorin vo suayricilarinin meyilliyindon, par-
calanmasindan asli olaraq landsaftlarda koskin morfometrik miixtaliflik vo
diferensasiya forqlori amolo golir. Hiindiirliik artigca morfometrik gorginlikdo
miivafiq sokildo artir. Landsaftlarin antropogen yliklonmoasinda, transfor-
masiyasinda forqlor miisahids olunur.

Miioyyan edilmisdir ki, landsaft tiplorine gostorilon antropogen tasirinin
hocmi shalinin va yasayis montogalorinin sayindan, onlarin saquli sokildo pay-
lanmasindan, antropogen tesirin intensivliyindon, davamiyyatindon aslilidir.
Ona gora do regionun asas subnival (3000-3200 v daha hiindiir), subalp va alp
comon (1600-3000 m) landsaftlarinin oksoriyyati sorti pozulmamis vo zoif
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pozulmus landsaftlar qrupuna daxildir. Orta daghgin velasli-fistiglh megolori
dagotoyi zonada orta doracodo, yiiksok dagliga dogru iso zoif pozulmus land-
saftlara aiddir. Orta vo algaq dagliqin meso-comaonlori, dag-meso -¢6llori koskin
pozulmus landsaft qruplarina, algaq dagligin vo dag otoyinin quru-¢ollori vo
arid-seyrok meso-kolluglar1 kaskin vo orta dorocodo pozulmus landsaft qrup-
larina, algaq dagliginin vo dagarasi diizonliklorin yarimsshralari iso asason orta
doracodo pozulmus landsaft qruplarina aiddir. Dagotoyi alliivial diizoenliklorin
yarimsohralarinin koskin monimsanilmasi, burada ohalinin vo yasayis monto-
golorinin, daha ¢ox comlonmasi ilo baghdir. Ona gora do bu komplekslar giiclii
pozulmus landsaftlara daxildir.

Qeyd etdiyimiz materiallarin xoritologdirilmasi ¢ox bdyiik ohomiyyot
kosb edir. Ona goro do kosmik sokillorin desifirlonmasi asasinda GIS texnolo-
giyasimin todqiqi ilo Boylk Qafqazin Conub-Sorq yamaci landsaft kompleks-
lorinds antropogen tasirlorin kompleks ekocografi qiymatlondirilmasi xaritasini
tortib etmisik (sokil 1). Bu xoritods hor bir saquli landsaft tipino gdstorilon an-
tropogen tosirin tipi, intensivliyi, yasayis montagolorinin sixligi, becorilon ora-
zilorin konturlarin vo nohayaot, landsaftlarin xiisusi strixlorlo doyisilmo doracasi
oks olunmusdur.

Tortib etdiyimiz xoritodo yiiksokdagligin supnival, alp, subalp ¢omon,
ortadaghigin fistigli-volasli, palidli-valasli, meso-comon, mesa-¢ol, arid seyrok
meso-kolluq, dag quru ¢dl, dag yarimsohra landsaftlarinin ndév miixtolifliyi, to-
sorriifat sahalorinds istifado edilmasinin istiqgamatlori vo nahayaet, hor bir fordi
landsaft vahidinin antropogenlosmosi vo onun ekocografi qiymotlondirilmasi
oks olunmusdur. Xoritodo ekocografi pozulma doracosine goro landsaftlar sorti
pozulmamisg, zoif pozulmus, orta pozulmus, giiclii vo ¢ox yiiksok deracods
pozulmus qruplara ayrilmisdir.

Boyiik Qafqazin Conub-$arq ayilme zonasinin Conub yamacinda land-
saftlarin saquli diferensiasiyast vo transformssiyasinda yasayis mantogalorinin
landsaft tiplori tlizro paylanmasinin ekocografi tohlili gostorir ki, hiindiirliik
artdiqca landsaftlarin pozulma siirati vo morfoloji gorginliyi do miivafiq sokildo
artiq (coadval 1)

Cadval 1
Boyiik Qafqazin Conub-Sarq ayilma zonasinin Conub yamacinda yasayis
montyqalarinin landsaft tiplarinds ekocografi qiymoatlondirilmasi

Yasayls mantaqasi ekocografi
Landsaft tiplari sahosi, | landsaftda | qiymatlondirilmo
ha yeri, % (balla)

Subnival, alp vo subalp ¢comonlori 707,5 3,61 100

Ortadagligin valos-fistiq mesalori 3442,2 4,31 84

Orta vo alcaqdagligin humid ¢ollori 5078,4 5,91 61

Alcag, qisman orta dagligin quru ¢ollori 4779,9 4,82 75

Alcaqdagligin vo dagarasi diizenliyin 3743,3 4,13 87

yarimsohralari

Alliivial diizonliyin yarimsohrasi 1065,6 4,70 77
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Sak. 1. Boyiik Qafqazin Canub-S$arq ayilms zonasinin Conub yamacinda landsaft
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grafi qiymatlondirilmasi

komplekslorinae antropogen tosirlarin ekoco
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Regionun ayri-ayri landsaft tiplorindo yasayis montogolorinin tutdugu
mokanin miioyyon edilmosi ilo homon landsaftlarin ekocografi qiymotlondiril-
moasi yering yetirilir. Belo ki, landsaft tiplorindo yasayis montogolorinin areali
no godor az olarsa, onun pozulma doracasi do bir o qodor azalar. Subnival, alp
va subalp ¢omonliklorinds yasayis montagolori 707,5 ha, yoni biitiin landsaftla-
rin 3,61%-1 ohato edir. Daha olverisli ekocografi soraito malik olan orta vo al-
caq daghigin dag-meso ¢ollorindo, dag humid ¢ollorindo, kollu meso-¢ollorindo
yasay1s montogolori 5078,4 ha (5,9 %), alcaqdaghigin vo dagatoyinin quru ¢ol-
lorindo, arid seyrok meso kolluglarda 4779,9 ha, (4,82%), alcaq dagliginda vo
dagaras1 diizonliyin yarimsohralarinda 3743,3 ha,(4,13%), alliivial diizoenliklo-
rin yarimsohralar1 iso 1065,6 ha, (4,70%) orazilorin yasayis montagolori vo onu
ohato edon komokgi obyektlor tutur. Gostorilon orazi vahidlorindo landsaftlarin
ekoloji qiymatlondirilmasi balla hesablanarsa, bunlara 61-87 bal vers bilarik.

Goriindiiyli kimi Boyiik Qafgazin Conub-Sorq oayilmo zonasinda Moro-
zo-Samaxi1 rayonlar1 orazisindon Diibrara qador (2005 m) ekoloji gorginlik ol-
dugca koskindir. Yiiksok dagliga dogru yasayis montoqgolorin, ohalinin sayinin
azalmasi landsaftlardan istifade edilmosini, onlarin doyisilmasini zosifladir. Xii-
susilo geyri-miintozom istifado edilon otlaq vo bigonoklorin paymnin artmasi
ekocografi qiymatlondirilms skalasinda gorginliyin xeyli zaiflodiyini gostorir.

Todqiqatlar gostorir ki, landsaftlarin morfometrik gorginliyini yaradan
amillorin igorisindo miitlog hiindiirliiylin, yamaclarin meyilliyinin, iifiiqi vo
saquli pargalanmanin vo s. amillorin do rolu boytikdiir. Bels ki, yamaclarin me-
yilliyi artiqca iifiiqi vo saquli par¢alanma da artiq, noticodo morfoloji gorginlik
miivafiq olaraq yiiksoalir. Landsaftlarin paylandig1 hiindiirliik pillsleri iizre do
yamaclarin meyilliyinin {ifiiqi vo saquli par¢alanmasnin koskin artmasini mii-
sahido edirik.

Cadvel 2
Boyiik Qafqazin Conub-Sarq ayilma zonasinin Conub yamacinin
morfometrik gorginliyinin qiymatlondirilmasi

Hiindiirliiklor, Yamaclarin meyilliyi Ufiiqi Qiymatlondirms
m-lo (daraca ild) parcalanma kateroqiyasi, miivafiq
(km/km?) balla

>1000-1500 > 40°-35° vo daha boyik | >2,5 0-40 - zaif
800-1000 20°-35° 1,5-2,5 60-40 — orta
500-800 15-20° 1,0-1,5 80-60 — intensiv
200-500 10-15° 0,5-1,0 100-80 - ¢ox intensiv
<200 <5%-10° vo daha kigik <0,5 >100 — bohran

Cadval 2-do Boyiik Qafgazin Conub-Sorq ayilms zonasinin Conub ya-

maci1 landsaftlar {i¢iin morfometrik gorginliyinin qiymotlondirilmo skalasi ha-
zirlamigdir. Coadvoldo gostorilon ekoloji pozulma omsali osas meyar gotiiriil-
moklo todqiq olunan regionda tobii landsaftlarin ekoloji voziyyetinin morfo-
metrik gorginlik skalasi ilo qiymotlondirilmasi vo onlarin ekoloji pozulma

97



soviyyalarino goro qruplagdirilmas: aparilmig, Todqiqat regionu iiclin asagidaki
landsaft qruplari miisyyonlogdirilmisdir.

1.ekoloji cohotdon sorti pozulmayan landsaftlar;

2.z5if pozulmus landsaftlar;

3.orta doracods pozulmus landsaftlar;

4.glicli pozulmus landsaftlar;

1.Ekoloji cohotdon sorti pozulmayan landsaftlar miitloq hiindirliyt
1000-1500 m-don ¢ox olan Bas Suayricinin yiiksok yamaclarinda va tiralorindo
yayilir. Bu komplekslords yamaclarin meyilliyi ¢ox vaxt 40° vo daha yiiksok
olur, {ifiiqi parcalanma gdstaricisi isa 2,5 km/km? daha yiiksok kamiyyato catr.

2.Ekoloji cohoatdon zoif pozulmus landsaftlar adoton 800-1000 m. Miit-
loq hiindiirliikloro malik daglarda osason meyilliyi 20°-35°, iifiiqi par¢alanma
gostaricisi 1,5-2,5 km/km? olan yamaclarda formalasir.Bu komplekslor daha
cox Longobiz, Axar-baxarda, Bas Suayrict daglarinda yaranir.

3.0rta dorocado pozulmus landsaftlar todqiq etdiyimiz regionda 500-
800 m. miitloq hiindiirliiys malik daglarda, osason 10-15°- meyilliyo malik ya-
maclarda formalasir. Burada yamaclarin iifiiqi par¢alanmas1 0,5-1,0 km/km?.-o
catir. Bu komplekslor regionun Nialdag, Qovdag, Longobiz tirslorindo vo
daglarinda yaranir.

4.Giiclii pozulmus landsaftlar baslica olaraq Longobiz silsilosinin Co-
nub-Sorq yamaclarinda, 9lat tirasinde 200-500 metr vo daha az miitloq hiindiir-
lilyo malik orazilorda, meyilliyi 5-10° vo daha kigik olan yamaclarda forma-
lasir. Onlarin iifiiqi parcalanmasi 0,5- km/km? va daha kigik gostoriciya malik
olur.

Conub-Sorqi Qafgazin Qosakond, Kiirdoxan, Yenikond xatti boyunca
uzanan alcaqdagligin seyrok meso kolluglari, quru ¢ollori yiiksok ekoloji
dayanaqliga vo tarazli inkisafa malik komplekslordir. Algaq dagligin arid-denu-
dasion koskin asinmis, par¢alanmis yamaclarinda formalasan yarimsohralar vo
arid-seyrok meso kolluglar kaskin pozulmus, tarazli inkisafini vo dayanighgini
itirmis komplekslori tomsil edir. Onlarin sothi pargcalanmasi koskin artaraq 2-
2,5 km/km? va daha bdyiik gdstariciya catmigdir. Ona géra do bu komplekslo-
rin ¢oxusu praktiki olaraq istifado edilmoyon orazi vahidlorine ¢evrilmisdir.
Torpaq sothinin yuyulmasi, gilli, parcalamis siixurlarin satho ¢ixmasi, regionda
tosarriifat {i¢iin yararsiz olan iri konturlu orazi komplekslorinin yaranmasina
sobab olur.Qeyd etmok lazimdir ki, ©lat tirasinde, Qobustan algaqdagliginin
Conub-Sarqinds bu komplekslorden yalniz qis otlag: kimi istifads edilir.

Dagaras1 ¢okokliklorin yarimsshralari, alliivial-prolliivial diizonliklorin
(Qubaxallili) quru ¢ollari, delliivial-provillyal diizenliklorin quru ¢6llori (Qala-
kond, Girds) regionun daha sabit struktura vo dayaniqliga malik landsaft
kompleksloridir. Suvarma vo domya soraitindo bu komplekslorin uzun illor
orzindo monimsonilmoasi naticasindo onlarin strukturunda c¢oxsayli tokrar to-
romo moangali antropogen vahidlor yaranmisdir.
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Natica

Boyiik Qafgazin Conub-Sorq zonasinin Conub yamaclarmin tobii land-
saftlarinin morfogenetik strukturunun tohlili gostorir ki, regionda landsaftlarin
monimsonilmasi artigca onlarin  komiyyat keyfiyyot gostoricilorindo ciddi
doyisikliklor bas verir. ilk névbado yiiksok antropogenlosmis, osasl transfor-
masiyaya moruz qalmis regionun Conub-Sorq ganadinda ekoloji gorgin ra-
yonlarin orazisi artir. Regionda ayirdigimiz ekoloji gorginliyin dord soviyyasi
tortib edilmis xoritodo vo codvallords oks olunmusdur. Garginlik deracalorinin
tohlili gostorir ki, miitloq hiindiirliik artdiqca, saquli sokildo landsaft vahidlori-
nin doyisilmosi, antropogenlosmo dorocasi vo eyni zamanda onlarin  daya-
nighgi, gorginliyi, ekoloji pozulmasi miivafiq olaraq zsifloyir. Todqiq olunan
region orazisinde landsaftlarin 20%-o yaxin1 zaif vo praktiki olaraq doyisilme-
yan qrupa aid oldugu halda, 50%-don ¢oxu kaskin pozulmus vo deqradasiyaya
moruz qalmis landsaft vahidlorine aiddir. Ona goro do landsaftlarin optimal-
lagdirilmasi vo tarazli inkisafinin tomin edilmasi ii¢iin zoruri meliorativ
todbirlor hazirlanmalidir.

ODOBIYYAT

1.Amuzazne D.K. MopdocTpyKTypHOE CTpOSHHE TOPHBIX COOpYKeHHMH A3zepOaiijkaHa U co-
npenensHbIX Tepputopuil. baky: DM, 1998, 248c.

2.bnarosemenckuit B.I1., I'ynsera T.C. JlanamagpTHO-9KOIOTHISCKAN METO]T OIICHKH peKpea-
IIMOHHBIX PECYPCOB TOPHBIX TeppuTopHid. Marepuansl X1 MexayHapoaHOH aHmadTHON
koH(pepeHriwn. M., 2006, ¢.87-90.

3.Budaqov B.O. Eminov Z.I., Mordanov 1.E. Azorbaycanda yasayis montogalorinin yiiksoklik
qursaqlari lizrs yerlosmo qanunauygunluqlart // AMEA-nin Xaboarlari, Yer elmlari seriyast,
Baki, 2006, Ne3, 88-99 s.

4.Qoribov Y.O. Azorbaycan Respublikasinin miiasir landsaftlarinin antropogen transfor-
masiyasi. Baki: Mars Print, 2011, 299 s.

5.Qaribov Y.O. Azorbaycan Respublikasinin tobii landsaftlarinin optimallagdirilmasi. Baka:
AZzTU moatbasi, 2012, 216 s.

6.Qoribov Y.O., Ismayiliova N.S., Haciyeva A.Z., Sodullayev R.R. Boyiik Qafgazin Conub-
Sorq yamaci landsaftlarmin antropogen transformasiyasiin GIS texnologiyast ilo todqiq
edilmosi. Baki, 2020, 192 s.

7 Kyunnckas U.5. JlangmadrHo-5komoruyeckas nuddepeHunanys ropHeix reocucreM (Ha
nprMepe ceBepHoro ckioHa FOro-Bocrounoro Kaskasa). baky, 2011, 196 c.

8.Mammadov R.M. Azarbaycanda lansaft planlasdirilmasi, Baki , 2009, s. 142.

9.Miiseyibov M.A. Cografi mokan vo basoriyyot// Baki Universitetinin xoborlori. Tobiot elmlor
seriyast , 2007, Ne2, s. 149-158.

10.Mommadov Q.S., Xalilov M.Y. Ekologiya va otraf miihit. Baki: Elm, 2004, 504 s.

11.www.google.com

12.www.azstat.org (Dovlot Statistika Komitasi)

13.www.eco.gov.az(Ekologiya vo Tobii Sarvatlor Nazirliyi)

14.www.regionaldepartment.info

15.GoogleEarth vo www.wikimapia.org

99



IKOMOP®OJIOTUYECKOI'O OHEHKA HANIPSI)KEHHOCTH JIAHAITA®TOB
OI'0O-BOCTOYHbBIX CKJIOHOB BOJIBIIIOI'O KABKA3A METOAOM
MOP®OMETPHUYECKOI'O AHAJIM3A

A.ATAPUBOB, H.C.ACMAMJIOBA, A A MCMAMJIOBA,
A3.TAIKHUEBA, M.C.CAPKAPJIN

PE3IOME

Amnanm3 MOp(OreHeTHYECKOH CTPYKTYpbl IPHUPOIHBIX JIaHAAPTOB FOKHBIX CKIOHOB
IOro-BocrouHoit 30861 bonbmioro KaBka3sa rnokassiBaet, 4To pa3BUTHE JIaHANIA(TOB B PETHOHE
yKe TpeTepreBaeT CYIIECTBEHHbIE U3MEHEHHS M0 CBOMM KOJIMYECTBEHHBIM M Ka4eCTBEHHBIM
NoKa3arelisiM. Bo-niepBbIX, TEPPUTOPHS KOJIOTHYECKH HAIPSDKCHHBIX PETHOHOB pa3pacTaeTcs
B IOro-BocTouHOM KpbLIE CHIBHO aHTPONOI€HHOCTH, KOPSHHOrO MpeoOpa3oBaHHs PEeruoHa.
YeTblpe YPOBHS IKOJOTHYECKOI HANPSHKEHHOCTH B PETHOHE OTPAXKSHBI HA KapTax U B TaONu-
nax. AHanM3 ypoBHEH pHCKa ITOKa3bIBaeT, YTO abCONIOTHAS BBICOTA yBEIUYMBACT BEPTUKAIb-
HYIO CTPYKTYpY JIAHAMA(THBIX SAWHHML, CHIKACT YCTOMYMBOCTD U YBEIMYUBAET BEC IKOJIOTH-
YeCcKH HapymeHHbIX JaHamagdToB. Ecin okono 20% nanamadToB paiioHA OTHOCSTCS K Clla-
ObIM M NPAKTHYECKA HEM3MEHHBIM JIaHAIA(THBIM rpynnam, To 6onee 50% OTHOCATCS K CHJIIb-
HO TIOBPEXJCHHBIM M JIETpaMpOBaHHbIM JIaHAMA(THBIM eauHuIaM. [loaTroMy HeoOxoanmo
pa3paboTaTh HEOOXOAUMBIE MEITHOPATHBHBIE MEPOIIPUSATHS JUIS ONTHMHU3ALNH JTaHAIIA()TOB
obecrieueHnst UX cOATaHCUPOBAHHOTO PA3BUTHSI.

KaioueBsbie cioBa: manamadr, MopdomeTprudeckuii, SKoreorpaduaeckuii, aHTpomo-
TeHHBIH, HaNpsHKEHHOCTH, TpaHC(HOPMAILsL, ONTHMHU3ALNSI.

ECOMORPHOLOGICAL ASSESSMENT OF THE TENSION
OF THE LANDSCAPES OF THE SOUTH-EASTERN SLOPES
OF THE GREATER CAUCASUS BY THE METHOD
OF MORPHOMETRIC ANALYSIS

Y.A.GARIBOV, N.S.ISMAYILOVA, A AISMAYILOVA,
A.Z.HAJIYEVA, M.S.SARKARLI

SUMMARY

Analysis of the morphogenetic structure of natural landscapes of the Southern slopes
of the South-Eastern zone of the Greater Caucasus shows that the development of landscapes
in the region is already undergoing significant changes in its quantitative and qualitative
indicators. First, the territory of ecologically strained regions is expanding in the South-Eastern
wing of strongly anthropogenization, a radical transformation of the region. The four levels of
environmental stress in the region are reflected in maps and tables. An analysis of risk levels
shows that altitude increases the vertical structure of landscape units, decreases resilience and
increases the weight of ecologically disturbed landscapes. While about 20% of the region's
landscapes belong to weak and practically unchanged landscape groups, more than 50% belong
to severely damaged and degraded landscape units. Therefore, it is necessary to develop the
necessary reclamation measures to optimize landscapes and ensure their balanced
development.

Keywords: landscape, morphometric, ecogeographic, anthropogenic, ecomorphologi-
cal stress, transformation, optimization.
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Moaqalada informasiya Vo kommunikasiya texnologiyalarimin hotel taSorriifatinda
istifado sahoalori, yeniliklori, siini intellektin hotel miiassisalarinda istifada sahalori (ekspert
tohlil, linquistik tohlil, robotlar) izah edilmisdir. Isda informasiya va kommunikasiya texno-
logiyalarimin perspektiviari géstorilmigdir.

Acar sozlar: e-turizm, e-todartik. linqvistik, innovativ, multimediya, intellekt

Movzunun aktualli@l. Miiasir dovrds diinyada gedon qloballasma in-
formasiya-kommunikasiya texnologiyalarindan genis istifadoni zoruri edir.
Diinyadaki vo texnologiyadaki trend doyisikliklori, xidmot sonayesindoki is
proseslorini yenidon formalasdirarkon hotel miiossisalorino do tosir gostormis,
bu miiossisalar tiglin miihiim bir vasits halina golmisdir.

Turizm sonayesindo informasiya texnologiyalarinin inkisafi ilo hotel
miiassisalorinds totbiqi vo onun perspektivlorinin elmi cohatdon asaslandiriimig
halda Syronilmasi iso miihiim problemlorden biridir. informasiya vo kommu-
nikasiya texnologiyalarinin inkisaf etdirilmasinin istiqgamatlari, bu sahads mdv-
cud olan asas sistemlorin arasdirilmasi onun aktualligini oks etdirir. Bu sahodo
edilon totbiglorin aragdirilmasi ilo hotellords insanlarin istirahatinin somarali
toskili yollarint miioyyon etmok miimkiindiir.

Todgiqatin maqsadi Informasiya vo kommunikasiya texnologiyala-
rinin hotel tosorriifatinda istifado saholori, yeniliklori. inkisaf perspektivlorini
miloyyon etmokdon ibaratdir.

Problemin 6yronilmo saviyyasi vo nozori asaslari. Informasiya vo
kommunikasiya texnologiyalari, hotel vo restoran miisssisolorinds idaroetmo
funksiyalarini icra etmoklo yanasi, yeni sonayelorin yaranmasi, yeni marketing
strategiyalarinin inkisaf etdirilmasi vo forqli idareetms anlayislarinin monim-
sonilmasi sahalaring do tasir edir.

E-turizm vo e-todariik. Informasiya vo kommunikasiya texnologiyala-
rinin totbiq edildiyi saholordon biri olan elektron turizm (e-turizm) hotel vo
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restoran rohbarliyinds ticarat amsliyyatlarinin elektron miihitds daha ¢ox siirat-
li vo asan aparilmasini tomin edir. E-turizm; yerlogsdirmodon yemok-igmoyo,
destinasiya rohborliyindon nogliyyata biitiin turist proseslorinin internet iizo-
rindon aparilmasi kimi tosvir oluna bilor. E-turizm sayasindo rezervasiya, 6do-
mo, hotel togdimat1 kimi bir ¢ox otel vo restoran idaroetmo foaliyyoti internet
tizorindan izlonilo bilir vo daha somarali hala gatirilir [8].

E-turizm istifadosi turist mehmanxana vo restoranlarda getdikco ge-
niglonmokdadir. E-turizmin gotirdiyi elastiklik, xidmatlorin daha keyfiyyatli vo
ucuz tomin olunmasi kimi imkanlar sayasindo turist firmalar rogabat iistlinliiyii
tomin etmok {iglin e-turizme istigamatlonirlor. Turistlordon goalon vo doyisiklik
gostoran tolob bu sokildo qisa miiddotdo tomin edilir. Bu baximdan e-turizm,
biznesdon miistoriyo (Business to customer, B2c) proseslorini do shata edir [7].

Frequency/rewards programlar1 (masolon, millor, bonuslar) digor e-tu-
rizm totbiqi saholorindon biridir. Masalon, daimi miistorilor otelin fitness vo
saglamliq klubundan pulsuz istifado edir vo ya bonus alds edirlor. Bu program
sistemlori miistorilorlo internet vasitosi ilo olaqo saxlayir. Miistorilor do qa-
zandiqlar1 mil vo bonuslar1 vo ya iizvliik voziyyatlorini internet iizorindon iz-
loys bilirlor. Bu programlar sayosindo mehmanxana vo restoran menecerlori
mistori bagliligmi artirmagi hodof se¢ir. Yeni miistorilorin gazanimi kéhno
miistorilorin bagliligini tomin etmayo goéro daha maliyatli vo samerasiz oldugu
nozora alindiqda, miistori bagliligini artdirict bu ciir proqramlara istiinliik
verilmolidir. Buna gora do otel vo restoran rohbarliyinin soboko osasli bazasini
inkisaf etdirmalori vo son texnoloji proseslori izlomalori labiitdiir.

Elektron todariik (e-todariik, e-procurement) iso turizm sektorunda in-
formasiya texnologiyalarinin istifade edildiyi e-turizmdoki digor bir sahadir.
Turist miiaessisalorinds tadariik zonciri proseslorinin elektron miihitdo aparil-
mast sayossindo mohsullarin vo ya xidmotlorin todariikii daha siirstli olur.
Bununla birgas sifaris xorclori va ya ticari amoliyyat xarclori do elektron miihit
iizorindon edildiyindo ¢ox asagi maliystlo aparilabilir. Hotel vo restoran
sahiblori bu sayads todariik zoncirindoki torofdaslarina siiratli cavab verirlor vo
bu sayads do todariik prosesi siirotlonir. Bundan bagqa, e-todariik sayssindo do
daha az is¢iylo ¢ox daha foal sokildo todariik prosesi aparilir [2].

E-turizm miistoriloro vo turizm miiossisalorine qarsiligli olaraq bir ¢ox
fayda verir. E-turizm, mistorilora biznes proseslorindo asanliq vo zamandan
genastlo tomin edir. Bununla yanasi, miistorilorin arzuladiglar1 yer vo zamanda,
otel vo restoran miiossisolori torofindon toqdim olunan xidmotlori oldo etmo
asanlig1 tomin edilir. Bunun miistori momnuniyyatini artirdigr gostorilmisdir.
Miisterilor global kontekstds otel vo restoranlarin verdiklori xidmatlori izloyib
va daha asag1 qiymats satin alirlar.

Hotel miiossisalorindoki informasiya sistemlori; miihasibat vo golir ida-
rosi, rezervasiya, miistori qeydiyyati, agilli kartlar, sasli mesaj, inventar roh-
borliyi kimi bir ¢ox modvzuda mohsuldarligi vo somoraliliyi artirir. Siirathi
geydiyyat sistemi sayosindo xiisusilo yerlosdirmo proseslori daha foal aparilir
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[1]. E-turizm sayosindo mehmanxana vo restoran rohborliyi miixtolif 6lko-
lordoki miistarilors do catir vo reklam/endirim va satis foaliyyatlorini bu 6lke-
lordoki potensial miistorilora togdim edilo bilir. E-turizmdon istifadonin fayda-
lar1 oldugu kimi, hotel vo restoran miiossisolori {i¢iin ¢otinliklori do vardir.
Bunlardan biri internet istifadosindo miistorilora vo miiossisolora géndorilon vo
prioritet istiqamotlorine uygun olmayan mesajlardir (spam mails). Internet isti-
fadogilorinin say1 giindon-giino artim gostorso do, turizm baximindan mis-
torilorin vo miiassisalorin internet istifadesinin mohdud olmasi, global bir
elektron turizm sistemini ongoalloyir. Bununla yanasi, miiossisolorin kompiiter
sistemlorinin goboko sistemlorine uygun qurulmasi vo miisssisalorin texnoloji
bazalariin bu sistemlori dostoklomosi lazimdir. Digor miithiim mosalo do in-
ternetlo vo beynolxalq ticarat qanunlari ils bagl hiiquqi kasirlorin olmasidir [4].

Sosial media. Sosial media vasitolori kimi bloglar, mikrobloglar,
Wikiler, sosial isaroloma vo nisanlama, qiymatlondirma vo tovsiyo portallart vo
sosial soboko saytlar1 olo alinir [9].

1.Bloglar. Bir bloq, asason fordlor vo ya qruplar torafindon vo son za-
manlarda miiossisolor torofindon davam etdirilon genis tamasagi kiitlosi {li¢iin
sorhlor vo fikirlor boxs edon internet saytidir.

2. Onlayn sosial sobokolor. Virtual bir icma olaraq da bilinon onlayn
sosial saboka, insanlarin morkazi bir yerds danigmasi, fikir vo molumatlar
paylasmasi vo yeni dostlar edilmasi {i¢iin bir araya gatiron bir internet saytdir.

3. Sosial isaraloma. Sosial isaralomo, istifadogilors yoldaglar ilo boliis-
mok liglin 6z etiketlorini online olaraq qeyd etmslorino imkan verir. Bundan
olavo, istifadacilorin yer isarslomalori hor yerdon vo hor kompiiterdon olgatan
hala golir.

4. Foto vo video paylagma saytlari. Foto vo video paylagma saytlari
texniki malumat olmadan insanlarin sads vo pulsuz sokilds, sokil vo video ma-
teriallarini internetds yerlosdirmasine imkan verir. Bu saytlar, media fayllarinin
paylasimini pulsuz va ya uygun 6donislor qarsiliginda tomin edilir. Fordi mag-
sadli foaliyyatlorlo yanasi, togkilati mogsadlorlo do istifado miimkiin vo genis
yayilmisdir.

5. Qiymatlondirma vo toklif portallart. Qiymatlondirma vo tokliflorinin
yer aldig1 internet portallar1 son illor getdikco daha shomiyyatli hala golmisdir.
Bu portallar sayssinda, istifadogilor mohsul vo ya xidmot hagqinda miisbat vo
ya monfi biitiin tocriibolorini sonraki potensial isitifadogilors otiirtir.

6. Wikilor. Wikilor, miiassisalor vo pesokar qruplar torafindon islo bagh
proseslori izlomak, bilik vo layiholori bdliismak iiciin istifads edilir. Bu ciir so-
raitlordo aragdirma wikilori ¢ox bdyiik vasaitlordir. Cilinki hor zaman molumat,
miiassisa igarisindaki har kos torofindon asanligla paylasa vo yenilosdirs bilir.

7. Mikrobloglar. Internetda, matn, sokil, link, qisa video vo ya digor me-
diadan yaranan ki¢ik miqyasl rogomsal materiali gondorms totbiqidir. Mikro-
bloglar, ham soxsi, ham pesokar monada son doraco populyar bir kanal halina
golir.
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Biitlin sektorlardaki miiossisalorin do toqdim etdiklori toqdimatlar,
otelin Twitter foaliyyatlori arasinda miihiim yer tutur. Oteldoki restorant, kafe,
SPA vo ya hor hanst digor xidmotlorinin togdimatini twitter vasitosi ilo
izlayicilariylo bolisiirlor. Bundan basqa, otelds yerlosocoyini bildiran qonagla-
ra da xos goldin mesaj1 gondormok vo ya hor hansi bir organizasyaya biitiin
izlayicilari dovot etmak; hotelin twitterda izloyacoyi addimlardan sayila bilor.

Turizm va hotelcilik sektoru qurulusuna goro lazimi sosial media
uyumlu sektorlardan biridir. Sosial media turizm - qonaqparvarlik sektoru {igiin
ohomiyyatli inkisaf yaradir. Qlobal olaraq toxmini 1,4 milyard istifadagisi ilo
Facebook hotel marketologlarina miihiim doyor yaratmaqdadir. Facebook iizo-
rindon hotel, otaglar vo kafe sokillorini vo video materiallarini istifado edorok
tosir edici vizual qurulus yaratmaqda, toqdimat vo rezervasiya iiglin olavo
sohifalor agaraq konkret noticolor do oldo edilir. Facebook {izorindon maraq vo
diqgat ¢okici, ugurlu hotel sosial marketingi hoyata kecgirmolorino misal olaraq,
Room Made Hotel, Miami Beachdo yeni c¢ixaracagi hotelin yeni iizini
Facebook iizorindon apardigi bir miisabiqo ilo axtarmis vo bu sayado boylik bir
izlomo nisbati ilo miihiim bir reklam vo marketing uguruna imza atmigdir.

Informasiya vo kommunikasiya texnologiyalaridaki inkisaf osason tu-
rizm sonayesindo, xlisusilo otel vo restoran miiossisolorindo koklii doyisik-
liklara yol agir. Miiasir dovrdo turizm sonayesi va informasiya-kommunikasiya
texnologiyalar1 ilo yaxindan bagli saholor kimi bir-birini formalagdiran dayisik-
liklore imkan verir. Bu dayisikliklor fonunda otel va restoran miiassisalorindoki
informasiya vo kommunikasiya texnologiyalari, hom ndvlori, hom do istismar
saholori baximindan daha miirokkob bir qurulusa ¢evrilir. Bu miirokkob struk-
tur qarsisinda turizm miiossisalorini formalasdiran yeni meyllor ortaya cixir.

Zaman kecdikco informasiya texnologiyalarinin inkisafi sayasindo otel
rohborliyinds onlayn sifarislor daha genislonocokdir. Turizm agentliklorinin
rolu ilo informasiya texnologiyalarinin yayilmasi ilo doyisocokdir. Bu agent-
liklorin, aktiv vo holledici rollar1 azalacaq vo daha ¢ox miistoriloro maslohat
vermd mdvqgeyina golocoklor. Bunlarin, birbaga mehmanxana vo restoran xid-
matlorinin satis1 iizorindoki tosirlori do yox olacaqdir. Internet {izorindon mar-
keting artim gdstoracok vo bu baximdan artiq otel vo restoran miiossisalorinin
web saytlart miistori tolabini formalasdiracaqdir [7].

Informasiya vo kommunikasiya texnologiyalarinin istifadasi ilo meh-
manxana v restoran rohborliyinds, sistemli ¢aligsma osaslari shomiyyst qazan-
mis, logistik proseslor 6n plana ¢ixmigdir. Miiasir dovrds logistika olmadan tu-
rizm faaliyyetlorini anlamaq miimkiin olmaz. Kommunikasiya texnologiyala-
rinin inkigafi ilo logistikanin ohomiyyati turizm faaliyyatlori ¢orgivesindo giin-
domo golmisdir. Turizm vo logistika interdisipliner saholor olaraq bir-birini
doastoklayir [9].

Mehmanxana vo restoran miiossisolorindo istismar sahosi tapan tex-
noloji inkisaf siini intellekt adl1 bir vasito olmusdur. Siini intellekt totbiqi, in-
sanlarin diislinmo vo qgorarvermo proseslorini toqlid eds bilon kompiiter
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programlarini shats edir. Bu totbiqlor, otel va restoran miiassisalorinds getdikca
daha tez-tez istifado ediloacok olan bir sistema ¢evrilir. Siini intellekt totbiglori,
turizm sonayesindo yararlanilabilocok bir ¢ox imkan toqdim edir. Bunlar; in-
formasiyanin tomsili, yronmo vo informasiya kosfi, molumat axtarma vo goz-
don kecirmok, planlasdirma vo problem ¢ézmadir.

Siini intellekt texnologiyasi, hotel vo restoran miiossisolorindo miixtalif
totbiq saholori tapan bir texnologiyadir. Siini intellektin hotel vo restoran
miiossisolorindoki istifado saholori ii¢ bagliq altinda izah oluna bilor: ekspert
sistemlori, linqvistik tohlil vo robotlar.

1. Ekspert sistemlori. Siini intellekt totbiglorinin, otel va restoran
miiossisolorindo istifadosino aid on miihiim misallardan biri ekspert sistem-
loridir (expert systems). Bu sistemlor, informasiya toplusuna vo bir miitoxos-
sisin qorar gobul etmo proseslorino aid molumat vo solahiyyoto malikdir. Sta-
tistik ¢alisma aparanlar, ya da miihasiblor, kompiiterli bir ekspert sistemi ilo
doyisdirilo bilor. Bu sistemlor, hava yolu sirkatlori torofindon istifado edil-
makda olan turizm sonayesino do girmakda olan bir texnologiya olmusdur.

Ekspert sistemlorinin otel vo restoran miiossisolorinds istifado edilmo-
sini asanlagdiran bir basqa xiisusiyyati qeyri-miioyyanliklori nozors ala bil-
mosidir. Turizm sonayesinin hava, ekoloji sortlor kimi x{isusiyyotlori baximin-
dan geyri-miiayyonliklorlo dolu olan bir sonaye oldugu diistiniildiikds, ekspert
sistemlorinin forqli ehtimallar1 nazars alaraq istigamatlondirmo vermasi ilo sho-
miyyati aydin olur. Masalon, bir otelds, istifado edilon ekspert sistemi, miis-
torilori "¢ox uzaq vo ¢ox bahali" olmayan restoran miiossisolori barode molu-
matlandira bilir. Bu baximdan, qeyri-miioyyan toriflora cavab veran sistemlor
olaraq ekspert sistemlori turizm sonayesindoki xidmot xiisusiyyatlorini ko-
kiindon dayisdirs bilacok potensiala malikdir.

Ekspert sistemlori, otel miiossisasing bir ¢ox fayda verir. Bu sistemlor,
har hansi bir axsamaga sabab olmadan 7/24 xidmat vers bilocok tutuma ma-
likdir. Eyni zamanda, bu sistemlorin istifadosi ilo oxsar bir vazifodo ¢alisan
personalin sahib oldugu molumat qeyd edilir. Otel miiossisasi, bu ciir sistema
malik olmayanda bir personalin itkisi zongin bir informasiya monbayinin itkisi
monasina galir. Ekspert sistemlori, bu itkinin garsisin1 alan bir texnoloji ha-
disodir. Bununla yanasi, ekspert sistemlori olmayanda bu sistemlorin funk-
siyalarin1 yerina yetirocok personala ohomiyyatli bir investisiyanin qoyulmasi
lazimdir. Uzun dovrlii diisiindiikdo calisanlara edilon bu investisiya, sistem
qurulusuna xarclonon pulu keg¢a bilmokdadir.

2. Lingvistik tohlil. Mehmanxana vo restoran miiossisolorindo istifado
edilon bir bagqa siini intellekt totbiqi, linqvistik tohlillorin edilo bilmasidir.
Beynolxalq sahods xidmat gostoran otel vo restoran miisssisalari, bir cox miix-
tolif dil vo moadoniyystdon insanla iinsiyyot qurur. Siini intellekt totbiglorido
dilin islonmosine aid xiisusiyyatlor ilo bilet, hesab kimi standart vo texniki
programlar asanliqla miixtalif dillors torctima olunur. Dilin islonmasi xiisusiy-
yatinin bir basqa istifadosi iso miistorilorin sifahi molumati alabildiyi kom-
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piiterlordir. Bu kompiiterlordo miistorilor, miioyyan bir destinasiya, ya da re-
giona aid sifahi olaraq aragdirma apara bilir vo cavablarini birbasa kompiiter-
don ala bilir [6].

3. Robotlar. Siini intellekt totbiglorindon bir digori iso obyektlorin hors-
kotini miimkiin edon robotlarin turizm sonayesindo istifadosidir. Robotlar, xid-
mat sektorunda yaxin zamanda istifads edilmasi planlagdirilan bir texnologi-
yadir. Miistori ilo {insiyyot quran On biliro personali iigiin alternativ hesab
edilmoso belo robotlar arxa biiro funksiyalarinin hoyata kegirilmoasindos istifado
edilir. Restoran miiossisalorinds robotlarin yemok hazirlama vo tomizlik iglori
ticiin istifade edilmosi miimkiindiir. Mehmanxana miiassisalorinds iso otaqlarin
tomizliyi robotlar torofindon aparila bilor. Bununla yanasi, robotlar, otel vo res-
toran miiassisalorinde agir islorin aparilmasinda yararlanilacaq texnologiyalar
ola bilar [5].

Siini intellekt totbiglorinin otel vo restoran miiossisolorindo genis is-
tifadosi, turizm sonayesindoki is giicii qurulusunu formalasdiran bir faktora
cevrilocokdir. Robotlarin otel vo restoran miiassisalorindoki ixtisas soviyyasi
olan vo ya olmayan personalin yerino kegocoyi miizakiro edilir. Bu doyisiklik,
otel vo restoranlardaki is qiivvasi ¢catismazligini aradan qaldirmagq ti¢iin faydal
ola bilor. Buna baxmayaraq, turizm sonayesi doyison diinya miihitinds forqli bir
formaya biirlinlir. Mehmanxana vo restoran miiossisalorindo togdim olunan is
imkanlar1 getdikco daha miirokkob xiisusiyyatlor dasib, ¢atinlogo bilor. Bu so-
bablo, hotel va restoran miiassisolorinds insanlara duyulan ehtiyac davamli ola
bilor.

Yuxarida agiglandigi kimi, siini intellekt totbiglori golocokdos turizm so-
nayesindo samarali olacaq bir vasitoys cevrilocokdir. Mehmanxana va restoran
miiossisaloring bdyiik 6l¢iids tosir edon digor bir inkisaf, multimedia xarakterli
molumatlarin getdikco genislonmasidir. Hotel vo restoranlarla bagli molu-
matlar; Yazili, sifahi vo vizual xiisusiyyatlorin inteqrasiyasi ilo togdim olunur.
Bu sokilds, miistarilors togdim olunan malumatlar daha zongin mozmunlu olur
va daha real bir tocriibs togdim edo bilmokdadir.

Multimedia xarakterli informasiyalarin istifadssi xiisusilo mehmanxana
miiossisalorinds videokonfrans sistemini asanlagdirir. Bununla yanagi, multi-
media xarakterli molumatlarin turizm sonayesinds istifads edilmasi ilo "virtual
gercoklik" anlayis1 giindoma golir. Bu anlayis, toqdimat foaliyyatlorinin miiste-
rilora hor yoniimds miiracist edorok haqigatoe yaxin bir tacriibe togdim etdiyini
vurgulayir. Bu sayado miistorilor, iistiinliik verdiklori destinasiyaya getmozdon
ovval real bir informasiya sahibi ola bilir. Yoni multimedia xiisusiyyatlori olan
informasiyalarin paylanmasi ilo turistik informasiyanin istifadosi vo toqdimi
doyisir.

Turizm sonayesinin ayri-ayri tinsiirlori vo destinasiyalar1 arasinda ola-
golerin tomin edilmoasi giiniimiiziin on baslica zaruratlorindon biridir. Informa-
siya vo kommunikasiya texnologiyalarindaki inkisaf, beynalxalq sahods xidmaot
gostoran hotel vo restoran miiossisolorinin inteqrasiyasina vo davamiyyating
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yardim¢1 olan texnologiyalar kimi doyarlondirilir. Texnologiya, qlobal olaraq
olagolorin yaranmasini miimkiin edir. Golocokdo turizm miisssisslorinin infor-
masiya bazalarinin inteqrasiyasi nozordo tutulur. Yeni informasiya monbolori
formalasacaq vo miistorilorin molumatlar1 daha yiiksok soviyyali sistemlordo
saxlanib kontrol edils bilocokdir. Personallara aid molumatlar da oxsar sokildo
saxlanaraq avtomatik informasiya sistemina daxil edilacokdir.

Diinyadaki qloballagsma tosirlori ilo turizm sonayesi vo informasiya-
kommunikasiya texnologiyalar1 arasindaki olaqa qiivvatlonir. Bu proseslar zo-
mininds turizm sonayesindo informasiya vo kommunikasiya texnologiyalarinin
istifadasinin artacagindan vo miirokkoblogocayindon s6z etmok miimkiin ola-
caqdir. Masolon, mohsul vo ya xidmeotlorin modifikasiyalarinda vo yenidon
qurulmasinda informasiya texnologiyalarindan istifado edilocokdir. Bununla
yanasi, mohsul vo ya xidmaotlorin miistoriya catdirilmasinda yeni sistemlor in-
kisaf etdirilocok vo ya golistirilon sistemlor dostoklonacakdir [3]. Innovativ fi-
kirlorin bu kontekstdo hoyata kegirilmosindo, omoaliyyatlarda garsilasilan prob-
lemlors innovativ yanagsma holli axtarmaqda, sistemi innovativ sokildo inkigaf
etdirmokdo vo bu gokildo rogabot istiinliiylinii tomin etmokdo informasiya
texnologiyalari istifads edilo bilor.

Tadgiqatin naticasi. Informasiya vo kommunikasiya texnologiyalar1 vo
vasitolorindo yaranan yeniliklorin totbiqino agiq fikirli olan hotel vo restoran
miuassisalori bu sahanin inkisafini tomin edo bilor. Bu mogsadls hotel va resto-
ranlar hom 6z personali ilo, hom do miistorilor ilo slagads informasiya texnolo-
giyalarindan istifads eds bilor ki, bu da onlarin foaliyyst keyfiyyotini artirmig
olar.

Informasiya vo kommunikasiya texnologiyalar: mohsullar1 toklif edon
miiossisalor giizostlorin totbiqi hesabina sahibkarlarin (boyiik va kigik hotello-
rin) bu sahayo daha ¢ox kapital yonoltmays imkan vermis olardi. Hazirda qo-
nagparvarlik sonayesinds istifado edilon mohsullar 6z shamiyyatini saxlasa da,
bu istigamotds atilan yeni addimlarin inkisafi iiclin sormayo qoyan sahibkarlara
giizostlorin totbiq olunmasi vacibdir.
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NEPCHEKTUBbI THOOPMALIMOHHBIX 1 .
KOMMYHUKAINIMOHHBIX TEXHOJIOI'MW B TOCTUHUYHOM XO35IMCTBE

I'.6.COJITAHOBA
PE3IOME
B crarbe packpbIBaloTCsS OTpacid M HOBIIECTBA HCIOJIBb30BaHUS WH()OPMALMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B TOCTHHUYHOM XO03SICTBE, OTPACIIN MCIIOIb30BaHMUS UCKYC-
CTBEHHOT'O WHTEJJIEKTa B TOCTUHHYHBIX NPEIIPHATHIX (IKCIIEPTHBIA aHan3, JIMHIBHCTHYE-
CKHW aHanu3, poOOThl). B paboTe naHa mepcrieKTHBa HCIOJIb30BaHUS MH()OPMALMOHHBIX U

KOMMYHUKAIlUOHHBIX TEXHOJIOTHIA.

KiroueBble ciioBa: C-Typu3M, €-3allachbl, HI/IHFBI/ICTI/I‘IGCKI/If/’I, HHHOBaTHBHBIﬁ, MYJIbTH-
MEIus, HHTCIIJICKT.

PERSPECTIVES OF INFORMATION
AND COMMUNICATION TECHNOLOGIES IN THE HOTEL INDUSTRY

H.B.SOLTANOVA
SUMMARY
The article explains the use of information and communication technologies in the hotel
industry, innovations, the use of artificial intelligence in hotel enterprises (expert analysis, lin-
guistic analysis, robots). The work shows the perspectives of information and communication

technologies.

Keywords: e-tourism, e-supply, linguistic, innovative, multimedia, intellect.
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Xozor donizi éziintin zongin tabii sarvatlori ilo diinya bazarlarinda yiiksak qiymatlon-
dirilir. donizin qapali olmasi hidroloji xusiisiyyatlori korfazlori belo sorvatlorin yetisdirilma-
sinda ahamiyyatli yer tutur. Magalodb bioloji noviar igarisindo fito va zooplanktonlar, nektonlar
va bentoslarin formalagdigi cografi miihiit yayilmasi giymatli ag baliglarin yetigdirilmasi, ov-
lanmasi, sahil zonalarinda emali va satis bazarina ¢ixarilmasimin iqtisadi cografiyasindan
bahs edilir.

Acar sozlar: Xozor donizi, bioehtiyatlar, norokimilor, baliqartirma, konvensiya, Dovlot
programi.

Giris. Miistoqillik illorinde Azerbaycan iqtisadiyyatinin dir¢aldilmasin-
do ohalinin sosial soraitinin yaxsilasdirilmasinda Xozor donizinin sorvotlori —
neft, qaz vo qismondo bioehtiyatlar1 miistosna rol oynadi. Mahz bu ehtiyatlar
Olkomizin diinya bazarlarina ¢ixigini, aldo edilon vasaitlordon ohalinin yasayis
soraitinin yaxsilasdirilmasina sonays sahalori, aqrar komplekslori, naqliyyat, o
climlodon doniz naqliyyati infrastrukturunun inkisafi, bazar iqtisadiyyati to-
loblorino uygunlasdirilmasi vo s. shamiyyatli rol oynadi. Azarbaycan Respub-
likas1 regionlariin sosial iqtisadi inkisafinin Dévlot Programlarinin hazirlan-
mast vo reallasdirilmasinda olkods orzaq tohliikozisliyinin tomin olmasinda Xo-
zorin sarvatlori yeni imkanlar acdi.

Xozar donizinin bioehtiyatlarinin “Igtisadi Cografiyasi”™nin tadqiqi xii-
susiyyatlori onun elmi anlayisinda aydinlagdirilma aparilmasina tolobat yaradir.
Qeyd edilmalidir ki, iqgtisadi cografiya istor donizdo, istorss do quruda insan-
larin tosoriiffat foaliyyotini, onlarin mokanda paylanmasi, qanuna uygunlug-
larini, amillorini vo xiisusiyyatlorini todqiq edir. Belo elmi yanagma asasinda
Xozorin bioehtiyat ndvlorinin — fito vo zooplankton, nekton vo bentoslarin
torkibi yayildiglar1 doniz sahslori ovlanmis mohsullarin hocmi vo dinamikasi
todqiq edilmisdir. Bioehtiyat ndvlorinin miihafizosino monfi tosir gdstoron
cirkli su monbolorini vo onun qarsisinin alinmast sahil olkslori torofindon
alinmasi todbirlori gostarilir.
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Tadqiqat materiallar1 va iisullari. Todqiqat li¢iin miisllif magistratura
tohsili illari orzindo Xozor donizi vo onunla bagli Azarbaycan vo rus dillorindo,
AMEA-nin akademik H.9.8liyev adina Cografiya Institutunda toplanmis elmi
odobiyyatlardan istifado edilmisdir. Homginin regionlarin sosial iqtisadi inkisaf
sahosindo Dévlot Proqramlari, Baliggiliq haqqinda qanunun icrasi, Iqtisadiyyat
Nazirliyi, Ekologiya vo Tobii Sorveotlor Nazirliyi, Xozor donizi ilo bagh elmi
todqiqat institutlar1 vo Azorbaycan Xozor Doniz Gomigiliyinin materiallarindan
istifado edilmisdir. Moagalonin hazirlanmasinda tarixilik, miiqayisali tohlil, sta-
tistika metodu, kartoqrafiya, rayonlasdirma, klaster metodlarindan istifado
edilmisdir. Bu metodlarin istifadasi asasinda Xazorin bioehtiyatlarinin névlori
va istifadesinin hocmi, cografi yayilmasi, miihafizosi vo perspektivlori tadqiq
edilmisdir.

Movzunun oyranilmasi. Azorbaycan alimlorinin apardiglar1 todqiqat-
lar, Xozorin oyronilmasinin mithlim maorhoalosini togkil edir. Xozor donizinin
fiziki cografiyast Q.Giil, N.S.Sirinov, R.M.Mommaodov, bioloji ehtiyatlar
V.8.Salmanov, Z.M.Quliyev, R.U.Qasimov, iqtisadi cografi aspektlori C.N.Is-
mayilov, sahil zonalarinda turizmin inkisafi V.Dargohov vo b. torofindon 0y-
ronilmigdir (3).

Tahlil vo miizakira. Avrasiyanin qovsaginda yerloson Xozor donizi
diinyanin on boylik gapali su hovzasidir. Danizin ohatasi, geoloji qurulusu, ona
tokiilon caylarin, hidroloji xiisusiyyatlori, saviyyasinin toraddiidlori onu unikal
tobii sarvoat ndvleri, neft qaz, duz, qiymotli nora baliq ndvlori zonginliyino
osasli tosir gostormisdir. Xozaor donizi obadi olaraq Azarbaycanin dayagi olmus,
onun sanayesinin, baliq emali miiassisalorinin, transnaqliyyat novlorinin in-
kisafina, sahilinds yerloson Bakinin formalasaraq iri aqlomerasiyaya ¢evrilmo-
sindo miistosna rol oynamisdir. Xozor donizinin sarvatlorinin istifadosi Azor-
baycanin miistoqilliyini, sosial-iqtisadi inkisafini, xarici ixracatinin osasini
togkil etmisdir. Xozor donizinin Odyronilmasine ¢ox godim zamanlardan bas-
lanmigdir. Eramizin avvallorinde onun &yranilmasinds yunanlar, orta osrlords
orablor, 17-ci asrdon ruslar, gostorilon vo miiasir dovrlordo Azorbaycan alim-
larinin todqiqatlari ilo davam etdirilmokdadir.

Iqtisadi cografiya istor quruda, istorso do donizdo insanlarin tosorriifat
foaliyyatlorini, onlarin mokanda paylanmas1 qanununa uygunluqlarini amillori
va s. xiisusiyyatlorini tadqiq edir. Demali, donizin iqtisadi cografiyasinin, quru-
nun iqtisadi cografiyasinin torkib hissasi olub, omak bdlgiisiiniin ganununa uy-
gunluqglarini, inkisafini, foaliyystini todqiq edir vo eyni metodlarindan istifado
edir. Bununla da donizin iqtisadi cografiyasini fiziki cografiya ilo birlikds “Ma-
kanin bir hissasini” dyronmis olur. Masalon, tosorriifat sahalorinin orazidoe for-
malasmasi ganununa uygunlugu tokco “quru” vo yaxud tokc¢o “doniz”i deyil,
onlarin birliyini ohats edir. Daniz tasarriifat: faaliyyatine lazim olan istehsal vo
emal miiassisalori nogliyyat — liman infrastrukturu va s. sahalor yerlosdiyi sahil
zonalar1 1lo slagali kompleks omoala gotirir. Konkret olaraq Xozor donizi so-
viyyesinin toraddiidlorindon on ¢ox zoror ¢okenlorin biride onun sahilindoki
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doniz limanlar1 vo emal miiossisolori olurlar. Belolikla, “quru”nun iqtisadi cog-
rafiyasinda istifado edilon metodiki vasitolordon, donizlorin sorvatlorindon
kompleks istifado edilmosi, doniz sahili sonaye noqliyyat-liman infrastruktur-
larinin otraf orazilordon daxil olan ¢irkli sularin vo s. todqiqindo 6no ¢okilir.
Igtisadi-cografi todqiqatlar metodlarinda: tosviri tarixilik, miiqayiso, tohlil,
balans, doniz resurs silsilasi vo bioloji mohsuldarligin todqiqi, klaster, doniz
mohsullar1 istehsalinin ixtisaslasma vo tomorkiizlosmo omsallari, ¢ox ¢esidli
doniz mokaninin nizama salinmasinin rayonlagsdirma, kartoqrafiya, komiyyat,
aero-kosmik vo b. gostormak olar.

Gostarilon iqtisadi-cografi todqigat metodlar1 vasitosi ilo quru orazi-
lordoki kimi hom do doniz-ohali-tosarriifat elementlori, aralarindaki olagolorin
miinasib gokildo qurulmasi todqiq edilir. Donizlorin iqtisadi cografi todqiqi
asagidaki obyektlorini ohato edir: donizlorin sahasi, sahil xottlorinin qurulusu
vo uzunlugu, self zonalari, dalgaliq soraitinin tosirini, mineral vo bioloji ehti-
yatlarmin (zoo vo fitoplanktonlar, xor¢ong kimilori, baliglar) hocmi, yayil-
masini, sahil zonalarinda doniz mohsullarinin emali, qablasdirilmasi, nogliyyat-
liman tosarriifatlar vo s. aid edilir.

Neft qaz ehtiyatlar1 ilo barabor Xozor donizi hamg¢inin bioloji sarvetlorls
do zongindir. Xozor donizinin bioloji sorvatlori onun geoloji inkisaf dovrii or-
zindo va diinya okeanindan ayrildigdan sonra 6ziinomoxsus bitki vo heyvanat
alomi yaranmisdir. Bioloji sorvot dedikds ona flora vo fauna — baliqlar, suiti,
xorcong, yosun vo s. basa diisiiliir. Bioloji ehtiyatlarin donizds yayilmasi onun
hidroloji xiisusiyyatlori, qida maddslorinin geyri-barabor paylanmasi vo iizvi
maddalorin minerallasma soviyyssi miioyyon edir. Xozor donizinin bioloji
sarvatlori 800 fauna vo 500 flora ndvlarindon ibaratdir (6).

Xozar donizinin bioloji resurslart 1809 nov vo qruplarda tomsil olun-
muslar. Mongoyino gora: avtoxton fauna - seld, xulu, nors kimilor, xargonklor
va s.; arktik noviar-ag baliq, xozorlososu, suiti, xargongabonzarlor va s.; araliq
donizin noviari -iyna-baliq, aterina, krevetka va s.; sirinsulu (13).

Xozards bitkilorin 733 novii askar edilmisdir, onlardan, ancaq 5 novii
cicoklonon, galanlar1 yosunlardir. Yosunlarin iimumi sayinin 449 novii plank-
tonlarda moaskunlagmigdir, onlardan: Onlara Xozarin hor yerindo rast golinir vo
onlar donizin imumi mohsuldarliginda vacib rol oynayirlar.

Xazar donizinds fitoplanktonun mohsulunun kiitlosi 2 - 2,2 mlrd. t-dur.
Xazards zooplanktonun 315 ndviing rast galinir (13).

Xazor zoobentosunda sarbast harokat heyvanlarin 809 novii (parazitik
novlor daxil edilmir) agkar edilmisdir, onlardan 502 név mikrobentosun, 307
ndv iso makrobentosun payina diisiir. Bentos heyvanlari igarisindo ndviine gora
dstiinliiyti infuzorilor (305), ostrakodlar (88) vo malyuskalar (119) toskil
edirlor. Geoloji monitroinq zamani neft ¢irklonmonin indikatoru olan makro-
bentos heyvanlari asas ohomiyyat kosb edir (4).

Xazar donizinds baliglarin 101 névii qeyds alinmisdir. Xozor ixtiofau-
nasinin mohdud sayr onun komiyyst baximindan yaxsi inkisaf etmosi ilo
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kompensasiya olunur. Xozaor donizinin bioehtiyatlarinin formalasmasinda tizvii
maddalarin minerallagsmas1 vo biogen elementlorin regenerasiyasinin togkilindo
vo homginin onlarin maddoslor dévranina daxil olmasinda mikroorqanizmlorin
rolu shamiyyatlidir. Bu mikroorqanizmlor denizin 6z 6ziina tomizlonma pro-
sesindo miihiim rol oynayirlar (8).

Sozsiiz ki, Xozor donizi ilk ndvbads 6ziiniin baliq ehtiyatlar ilo forg-
lonir. Xozor donizindo 124-don 153-dok baliq ndvii var. Onlardan 81-i ende-
mikdir vo yalniz Xozor denizindo yasayirlar (10). Xozaor donizi ixtiofaunasi
yliksok mohsuldarlign ilo Conubi Avropa donizlorindon forqglonir.

Cadval 1
Xazar danizinda bahglarin biokiitlosi !

Baliglarin névlori vo qruplar Min ton %
Norokimililor 890 30.5
Siyonok 30 1.0
Kilka 1500 514
Yarimkegici baliglar (kiilma, capaq, ¢oki, xosom, sif) 200 6.9
Cay baliglar1 (durna baligi, naxa, quziliizgoc, poru, 140 4.8
xani baligi, daban balig1)

Kiiro 3 0.1
Giimiisco 3 0.1
Aterina 100 3.4
Xulkimilor 50 1.7
Comi: 2916 100

Moanba: I'acbimos A.K. Dxonoeus Kacnuiickoeo mops. — baky: U30-60 A3epHUPO, 1994, 238 c. .

Nov vo yarimnovlor arasinda Xozor donizinds baslica yeri xulkimilor
(35,6%), ¢okikimilar (22,7%) va siyanokkimilor (17,8%) tutur. Onlarin payina
donizds olan ixtiofaunanin 76%-don ¢oxu diisiir. Daha ¢oxsayli endemik for-
malar siyanokkimilor qrupunda yayilmigdir. Xozor donizinds sonays shomiy-
yatli noralor (bolgo, kalomo, uzunburun), kiilms, ¢apaq, siyonak, coki, sif, xa-
na, xogom-ziyad, sahmahi, Xozor ilan baligi, doniz iynosi vo bir ¢ox basqa baliq
novlori yasayir. Bu baliglar adi duzlu suda yasayan baliglardan baslamis sirin
say suyunda hayat kegiron baliqlara qader ¢oxlu névleri vardir. Oz hayat tor-
zind gora Xozorde yasayan baliglar li¢ qrupa boliiniir: kecici baliglar, yarim-
kecici baliglar vo doniz baliglar1 (2).

Conubi Xozards baliqciligin taleyi homige Kiir cayi ilo six baglhdir. Belo
ki, bu su hovzasi il boyu, hotta qis foslindo bels, qiymatli votogo baliglarinin
caya daxil olmasina vo nasil vermasine imkan yaradir.

Xozor donizindo tutulan ayri-ayri baliq ndvlorinin miqdarindada do-
yisikliklor bas vermisdir, osason noro tipli, kilke baliglarinda artim, siyonok,
capagq, sif va s. baliglarinda iso kaskin siirotdo azalma bas vermisdir.

Xazor donizinds ovlanan kilke baliginin miqdart 1930-cu ilde - 39,
1970-ci ildo - 4282 sentner olmusdur. 2000-ci ildo - 186, 2018 ci ildo iso 1.1
min ton togkil etmisdir.

Azorbaycanin sahil sularinin olverigli miihiti kilko baliginin daha genis
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inkisafina sorait yaratmigdir, asasondo Kiir ¢caymin buraya ¢oxlu iizvii madde-
larin gatirilmasi naticasidir.

Son 5 ilds baliq vo baliq mahsullar istehlakinin 21% artmasina baxma-
yaraq, adambasina diison baliq qida mohsullarinin istehlaki azalib. Baliggiliq
va baliq emal1 sonayesinin dir¢oldilmasi {izro qarsida bir ¢ox iglor goriilmalidir.

Simaldan conuba dogru suyun duzlulugunun doyisilmosi (artmasi) vo
mineral maddolorin paylanma xiisusiyyatlori baliglarin qida mohsullarinin ya-
ranmasina, noviino vo hocming birbasa tosir gostorir. Votogo baliglarinin cog-
rafiyast da buna uygun olaraq miioyyon edilir. Xozordo baliglarin osas kiitlasi
sahilyan1 zonalarda moskon salmigdir. Onlar basglica olaraq donizin 50 - 75 metr
dorinliklorindo yasayirlar. Votogo baliglarin1 burada osason kilko, norokimilor
va siyonokkimilar togkil edir.

Norokimilorin yayilma sahosi - Simali Xozorin self zonasi, Orta Xozorin
qarb hissasi vo Conubi Xozarin sorq hissasidir. Qi dovriinde narokimilor osa-
son Orta vo Conubi Xozoro ¢okildiklori halda, yazda su todricon isindikco sima-
la dogru horokot edirlor. Norokimilor kiirii tokmok ti¢iin baglica olaraq Simali
Xozor va Volqga ¢ayma miqrasiya edirlor (5). Digor iri ¢aylar istigamatlorindo
narokimilorin harokati nisbaton azdir. Biitiin bunlara uygun olaraq noroki-
milorin ovlanmasinin paylanma doracasi xeyli forqlidir. ©On ¢ox nore ovu Xozor
- Volga bolgesinin payina diigiir. Bu gostarici 69% toskil edir. Digor yerlordo
narakimilorin ovu miivafiq olaraq Xozor - Uralda 21%, Xozor - Kiirds is9 0,9%
toskil edir. Norokimilorin ovunun ilden-ils azaldigini vo diinya iizro onun ovu-
nun 95%-nin Xozor donizinin payina diisdiiyiinii nozore alsaq, onda bu nadir
baliq ndviiniin miihafizosinin neco boylik ohomiyyast dasidigi aydin olar. Yalniz
son on il arzinda narokimilarin ovu toxminan 10 dafs, o climladon son 5 ilds 2
dofo azalmisdir. ©gor 1985-ci ildo norokimilorin ovu 28,5 min ton olmusdursa,
artiq 2003-cii ilds 1,5 min tona qoder azalmigdir. Son 25 ilds baliq ovunun osa-
sini kilko togkil edir. 1980-ci illordon baglayaraq onun xiisusi ¢okisi imumi ba-
liq ovunda 75%-1 6tmiis vo hazirda 96%-a ¢atmisdir. Bununla bels, digor baliq
novlori kimi, kilke ovu Xozor donizinds asas baliq ndvlorinin ovundan ¢oxdur.

Umumiyyatlo, 2000-2018-ci illor orzindoe Azorbaycanda hiiqugi vo
fiziki soxslor torofindon timumilikdo 2018-cu ilin molumatina géra 6189 ton
baliq ovlanmisdir ki, bu da 2000-ci ildokindon 3,2 dofo ¢oxdur. Onlardan bu
illor orzindo baliq vo digor su bioloji resurslarindan istifado gaydalarina
miivafiq olaraq, 6lkods 2018-cu ildo 151 hiiquqi vo fiziki soxso baliq vo diger
su bioloji resurslarinin kvota {izro ovlanmis baliq 1614 ton olmus vo 2000-ci
illo miiqayisado 91,4 faiz az baliq ovlanmisdir.

2019-cu ilds iso baliq va digor su bioloji resurslarindan istifado qay-
dalarina miivafiq olaraq, 6lkads 151 hiiquqi vo fiziki soxso baliq vo diger su
bioloji resurslarinin ovu ti¢lin verilmis 1185,8 ton kvotaya gars1 1176,6 ton vo
ya 2018-ci illo miiqayisade 27,1 faiz az baliq ovlanmigdir. Ovlanmig baligin
694,0 tonu kilks, 105,7 tonu kiitiim, 81,3 tonu siyanok, 69,9 tonu kefal, 59,7
tonu kiilmo, 40,8 tonu capaq, 45,4 tonu ¢aki, 20,0 tonu dabanbaligi, 10,0 tonu
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sif, 8,2 tonu samay1, 5,0 tonu naxa, 3,4 tonu qarasol, 2,0 tonu xogom, 31,2 tonu
digor baliq novlorinin payina diismiisdiir. 2019-cu ildo baliggilar torofindon
kvota ti¢lin 101,6 min manat 6donilmisdir (15).

Kvota {izro ovlanmis baliq da nazars alinmagla hiiquqi ve fiziki soxslor
torofindon timumilikdo 2019-cu ildo ilkin molumata goéro 63084 ton baliq
ovlanmigdir ki, bu da 2018-ci ildokindon 1,9 faiz ¢oxdur.

2019-cu ilin avvalindo baliglarin ovlanmasinda 1 adad kilke ovu iigiin
nasosla tochiz edilmis gomi vo 11 konus torla tochiz edilmis gomilor mosgul
idi. Ov alotlorinin say1 iso bu il arzindo 2801 odad olmusdur (15).

2000-2018 illordo Azorbaycanda kvota iizro ovlanan baliq novlori hag-
ginda moalumat asagidaki codvoalds verilir (codval 2).

Cadval 2
Kvota iizra ovlanms bahq novlori (2000-2018 illor, ton)'
Bahq novlari 2000 2005 2010 2015 2018
Ovlanmig balig— comi 18812 9018 1143 626 1614
o climladan:
capaq 59 67 68 27 55
¢oki 101 25 47 41 48
karas (daban balig1) 4 3 23 13 31
kiilmo 8 33 34 54 69
kiitim - 18 54 116 112
Xo$om 1 2 3 0,2 3,0
durna balig 28 8 - - -
kefal 3 15 62 78 85
naxa 9 4 4 1 5
sif 5 41 20 5 21
xul balig1 - 2 1 - -
norokimilor 70 85 2 - -
qizilxalli (farel) - - - - -
siyonok 1 60 90 118 82
kilka 18520 8637 708 138 1073
qarasol - 2 6 4 3
samayl - 5 14 4 14
digor baliq novlori 3 11 7 27 13

! Manba Azarbaycanin kand tasarriifati. Statistik macmiis.
ARDSK. 9Neo-[i kicik miiassisa. 2019. 642 s.

Kvota iizro tutulmus baliglarin névlorindado forqlor vardir. 2000-2018-
ci illor arzinds yuxarida qeyd etdiyimiz kimi kvota {izro tutulmus baliglarda bu
illor orzindo 91,4 faiz azalma miisahido olunmusdur. Cadvaldan goriiniir ki, bu
illor orzinds an sox ovlanmis baliq kilkadir. Digor baliq ndvlori iso bir yerdo
541 ton togkil etmisdir. Kilkodon sonra kiitiim (112 ton), kefal, siyonok, kiilmo
Vo s.

Sokilds goriindiiyti kimi bu illor orzinds on ¢ox kvota {izro ovlanan ba-
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liq novii kilkadir. Bu baliq névii iimumi ovun 67 faizini (1073 ton) togkil edir

(D).

W capaq

W caki
karas (daban baligi)

m kiilma

m kitam
xasam

m kefal

W naxa

m sif

MW siyanak

W kilka

Sok. Ovlanmis baliglarimn, kilkonin pay1

Su hovzolorindo baliq ehtiyatlarinin siini yolla artirilmasi vo borpasi,
miixtolif baliq ndvlorinin yetisdirilmosi, eloco do onlarin miihafizosi oshalinin
orzaq mohsullar1 ilo davamli vo dayaniqli tominatina yonalmis todbirlordondir.
[1den-ilo do bu sahenin inkisafina ayrilan investisiya artmaqdadi.

2000-2018-ci illor arzindo Azorbaycanda vatogo saholorindo baliglarin
artirtlmasi vo miihafizasi islorinin yerino yetirilmosina ayrilan xorclor 23,4 dafo
artmigdir, yoni 124,8 min manatdan 2922,7 min manata ¢atmisdir. Xorclonon
vosaitin 91,8 faizi silini baliqartirma miiossisolorinin foaliyystino, 8,1 faizi
baliqeiliq tosorriifatlar1 {izro meliorasiya todbirlorinin hoyata kegirilmosi
islorina xorclonmigdir (15).

2019-cu ildo iso dlkads votogs saholorindo baliglarin artirilmast vo
miihafizasi islorinin yerino yetirilmasino 2268,3 min manat vasait sarf olun-
musdur. Homin vasaitin 89,7 faizi siini baliqartirma miisssisolorinin foaliy-
yating, 10,3 faizi iso baliqgiliq tesarriifatlar: izro meliorasiya todbirlarinin ho-
yata kegirilmosi islorino xorclonmisdir. Umumiyyatls, 6lke arazisinds 10 balig-
artirma miossisasi foaliyyot gostorir (Xilli nora baligartirma, Sirvan nors ba-
liqartirma, Kiir-Agz1 nars baligartirma, Ki¢ik Qizilagac baliqartirma vo s) (14).

Xarclorin artmasina baxmayaraq baliqartirma miiossisalori torafindon
tabii su hovzalarine vo anbarlarina buraxilan baliq korpalorinin sayinda koskin
azalma miigsahids olunur. Bunu asagidaki cadvalds gors bilarik (cadval 3).

Cadvalin tohlilinde goriiriik ki, 2000-2018-ci iller orzinds su hovzale-
rind vo anbarlara buraxilan baliq korpolorinin say1 91.4% azalmisdir, o ciim-
lodon norakimililor 57%, c¢okikimilor - 92.5%, yalniz qizil baliqda bu iller
orzindo 2,6 artim miisahido olunmusdur.

2019 ilde baligartirma miiossisalari torafindon tobii su hdvzalorine va
anbarlarma buraxilan 131,7 milyon adad baliq korpalorinin 127,8 milyon adadi
bitki ilo gidalanan baliq korpalarinin, 3,4 milyon odadi ¢okikimi baliq korpe-
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lorinin, 0,3 milyon adadi narokimi baliq korpolorinin va 0,2 milyon odadi q1-
zilbaliq korpalarinin payina digmiisdiir (14).

Vatoga ohamiyyatli baliq korpalorinin

Cadval 3

tabii su hovzalorino vo anbarlarina buraxilmasi (min adad)’

Baliq névlori 2000 2005 2010 2015 2018
Comi 531300 450396 436583 396002 45494
o ciimlodon:
norakimilor 17850 16953 1523 6620 7663
qizil baliq 50 113 174 180 143
cokikimilor 502300 427500 429186 385002 37688
bitki ilo gidalanan baliglar 11100 5830 5700 4200 -

Y Manba Azarbaycamin kand tasarriifati. Statistik macmiia.
ARDSK. 9Ne-1i kicik miiassisa. 2019. 642 s.

Bunun asas sabablarindon biri donizin ¢irklonmasi va suyunun biokim-
yovi torkibinin doyigsmosidirse, donizo buraxilan baliq kiiriilorinin sayinin
ovvalki illorlo miiqayisada dofolorlo azalmasi, avozinds iso geyri qanuni baliq
ovlanmasinin intensiv xarakter almasidir. Digor sobab donizin soviyyosi asagi
diisdliyli zaman sorlugu artir, baliglarin sahil zonalarinda qidalanma bolge-
lorinin mohsuldarlig1 vo sahasi azalir, soviyyasi qalxdiqca isa sularin, xiisusilo
boylik ¢aylarin delta bolgalorine yanasan sahalords sorlugu azalir, yem ehtiyati
artir. Problemin omolo golmasinda bioloji ¢irklonmenin do payr var. Sohbot
Volga-Don kanali vasitosilo Azov-Qara doniz hévzasindon golon yad orqa-
nizmlordon gedir. Belo ki, bu yaxinlarda Tiirkmonistana aid sektorda medu-
zalar (aurella aurita, mneniopsis leudyi) agkar edilmisdir. Bu meduzalar Xo-
zordo coxalaraq votogo ohomiyyatli iri baliglarin qidasimi yeyib tlikondirir.
Masolon, bu meduzalar kilks ilo gidalanirlar. Kilkenin azalmasi paralel olaraq
onlarla qidalanan miixtslif su heyvanlarinin sayca azalmasiyla naticolonir (16).

Xozar donizinin otraf miihitinin vo resurslarinin birgo qorunmasi vo
idars edilmosino olan ehtiyac, sahilyan1 dovlstlor iigiin giindomds duran vacib
masalolordan biri sayilir va bu dovlatlor (Rusiya Federasiyasi, Iran Islam Res-
publikasi, Azorbaycan Respublikasi, Qazaxistan Respublikasi vo Tiirkmonistan
respublikas1 Xozorin miihafizasi {i¢lin birgo omokdasliga boyiik maraq gostor-
moys bagladilar. 1998-ci ilds, regional kompleks program kimi, Xozor doni-
zinin ekoloji soraitinin pislosmesini dayandirmaq ve Xozoryani Olkolorin
ohalisinin uzunmiiddatli xeyri namino davaml inkisafi togviq etmak moqsadi
ilo, BMT-nin himayassi altinda Xozar Ekoloji Programi (XEP) yaradildi (11).
Bu program Xozoryami dovlstlorin danisiglar aparmaq vo Cor¢ivo Konven-
siyasin1 yekunlasdirmagq istiqgamotinds hayata kegcirdiklari soylar {igiin asas torof
miigabilina ¢evrildi. Xozor Danizinin Doniz Otraf Miihitinin Miihafizosi Haq-
qinda Carcive Konvensiyasi, Xozar regionunda otraf miihitin qorunmasi ti¢iin
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imumi toloblar va institusional mexanizmi tonzimloyan, Xazor donizi otrafinda

yerlason bes dovlotin besi torofindon ratifikasiya edilmis ilk hiiquqi sazigdir. Bu

Konvensiya Xozorin otraf miihitinin biitlin ¢irklonmo monbolordon qorun-

masina c¢aligmaqla yanagi, Xozor donizinin doniz otraf miihitinin miihafizosi,

barpasi vo miihafizosi hodofini giidiir(12).

Bunlarla yanasi, olkomizdo baliq sorvatlorinin miihafizasi {i¢iin Azor-
baycan Respublikasi Ekologiya vo Tobii Sarvatlor Nazirliyinin Su Hévzoalorin-
do Bioloji Resurslarin Artirilmast vo Miihafizosi Departamenti yaradilmigdir.
Baliq tesoruffatinin inkisafi tiglin bir ¢ox todbirlor goriilmiisdiir. Azorbaycanda
havaskar ovguluq da inkisaf etdirilir. Bu sahonin inkisafi 2014 ildo gobul olun-
mus "Balig¢iliq haqqinda" ganunla tonzimlonir. Kiiriitdkmo miqrasiyas1 zamant
balig ovu gadagan olunur. Hovaoskar oveuluq ii¢iin norolor vo qizil baliglar
gadagandir. "Baliq¢ilig haqqinda" Azorbaycan Respublikasinin Qanununa
osason Olkomizdo baliq ovunun tonzimlonmasi vo brakonyerliklo miibariza
vozifolorinin miivafiq icra hakimiyyati orqaninin solahiyystlorini Azarbaycan
Respublikasinin Ekologiya vo Tabii Sarvatlor Nazirliyi hoyata kegirir (16).

Azorbaycanin noro baliglarin miihafizoasi vo ticarotinin tonzimlonmaosi
iizro omokdasligda bir ne¢o beynalxalq qurumlar ilo birgs faaliyyot gostorir -
FAO (BMT-nin ©rzaq vo Kond Tosorriifati Toskilatr), CITES Konvensiyasi
("Kokiiniin kosilmasi tohliikasi olan vohsi fauna vo yabani flora novlorinin
beynolxalq ticarati haqqinda" Konvensiya), Interpol, BMT-nin Otraf miihit
uzra Programi va s.

Biitiin bu tadbirlar, o vaxt natico verar ki, Xozar donizinin sarvatlorini
genaatlo, tobiyystini qorumagqla hoyata kegirilsin.

Natica va tokliflor

e Ilk dofs bioehtiyatlarm igtisadi cografiya baximindan tohlili aparilmisdar.

e Xozor donizi Azarbaycanda fiziki, iqtisadi cografiya, hidrologiya elmlorinin
inkisafinda asasli rol oynamisdir.

e Donizin tobii sorvatlori — neft, qaz ehtiyatlari, bioloji ehtiyatlari, o ciimlo-
don qiymatli naro baliq novlorini 6lkemizin miisteqilliyinin méhkamlon-
mosindo, arzaq tominatinda dayaq olmusdur vo indi do davam edir.

e Bioloji ehtiyatlarin novlori, donizde yayilmasimin iqtisadi cografiyasinin
xiisusiyyatlori agkar edilmisdir.

e Bioloji ehtiyatlarin ovlanmasinda bas veron doyisikliklor, miihafizosinin
toskili, perspektiv inkisaf istiqamatlori elmi asaslarla miioyyonlosdirilmisdir
Voi.a.

e Miistoqillik illorindo Xozor donizi bolgiisiiniin aparilmasi sahil 6lkolorin
bioehtiyatlarinin istifadasi vo miihafizasi problemlarinin halli tohlil edilmis-
dir.
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IKOHOMHUKO-TEOT'PA®OUYECKHUE ACIIEKTBI UCIIOJIb30OBAHUA
BUOPECYPCOB KACIMUHCKOI'O MOPSI

Y.ACMAMJIOBA, ®.TACBIMOBA
PE3IOME

Kacrmit 6orar pupoIHBIMH pecypcaMu, KOTOPhIE BHICOKO OIEHHBAIOTCS Ha MHPOBOM
PBIHKE, & TAK)Ke, OCETPOBBIMH BUIAMHU PHIO SIBISTFOIIIUMHUCS OHOJIOTHUECKUMHU PECYypCaMU MOPSL.
HecmoTpst Ha TO, UTO MOpE SIBISIETCS BHYTPEHHUM, €r0 THAPOJIOTHIECKHE 0COOEHHOCTH, 3aiIH-
BbI 3aHUMAIOT BaKHOE MECTO B Pa3BEAEHHS THX PECYPCOB. PaccMTaTpHBAIOTCS 3KOHOMHUKO-
reorpauuecKre acreKThl reorpaduueckoil cpepl, rae GopMUpPYIOTCS GEHTOC, HEKTOH, (HUTO
U 300IUIAHKTOHBI BXOSIIUX B COCTaB OMOJOTHYECKHX PECYPCOB U MX PACIPOCTPAHEHHE, Pa3-
BeJICHHE IICHHBIX BHUJIOB, MX YIIOB, MepepadOTKa B MPUOPEKHBIX 30HAX U BBIXOJ HA PBIHOK
cObITAa.

Kirouessle ciioBa: Kacnimiickoe Mope, Oopecypcsl, 0CETpOBEIE, phIOOBOACTBO, KOH-
BEHIINsI, TOCIIPOTpaMMa.
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ECONOMIC AND GEOGRAPHICAL ASPECTS
OF THE USE OF BIOLOGICAL RESOURCES OF THE CASPIAN SEA

UISMAYILOVA, F.GASUMOVA
SUMMARY

The Caspian is rich in natural resources that are highly valued in the world market, as
well as sturgeon fish species that are biological resources of the sea. Even though the sea is
inland, its hydrological features and bays play an important role in the development of these
resources. The economic and geographical aspects of the geographic environment, where
benthos, nekton, phyto and zooplanktons are formed, which are part of biological resources
and their distribution, breeding of valuable species, their haul, processing in coastal zones and
market entry are considered.

Keywords: Caspian Sea, bioresources, sturgeon, fish farming, convention, state
program.

119



BAKI UNIVERSITETININ XOBORLORI
Ne2 Tabiat elmlari seriyast 2021

UOT 911.375,5

NOQLIYYAT SiSTEMININ ORAZIDO YARADILMASI VO
INKIiSAFININ NOZORIi-METODOLOJi OSASLARI HAQQINDA

N.T.AMIKISIYEVA
Baki Dévlat Universiteti
aliyeva.miracle@mail.ru

Toqigatda nagliyyatin arazi togkili sahasinda aparilan nazari islorin hlili verilmisdir.
Nazoriyyagi tadgigatcilarin konseptual yanasmalar: asasinda, insamin mokanda faaliyyatinin
Qanunauygunluglarinin miiayyan edilmasina dair qorb olkalori alimlorinin tadgigatlarimin aho-
miyyati gostarilmisdir. Bununla alagodar, iqtisadi-cografiya elminin inkisafinda, xiisusan naQ-
liyyat cografiyast sahasinda aparilan todgigatlarda alman alimlaorinin arasdirmalar: 6na ¢o-
kilmigdir. Orazida nagliyyat tominatinin miiayyan edilmasi diciin bir ¢ox kamiyyat gostarici-
lorinin istifado olunmasi gostarilmisdir. Bu maQqsadlo arasdirmalarm apariimasinda daha genis
istifado olunan gostoricilardan biri arazinin nagliyyat alcatanligi gostaricisidir.

Acar sozlor: noagliyyat sistemi, orazi toskili, nozari tadqiqatlar, alman elmi maktabi,
naqliyyat slgatanlig.

Giris. Miiasir diinyada coroyan edon qloballagsma proseslori diinya ba-
zarlarinda igglizar miinasibatlors vo biznes amoliyyatlarinin gedisino boyiik
tosir gostorir. Bununla yanagi, diinyada davam edon maliyyo-iqtisadi bdhran,
demok olar ki, biitiin 6lkslorin sosial-igtisadi durumunun doyismasinds, onlarin
boytkliyii vo kigikliyindon asili olmayaraq, gézo ¢arpan doracods miihiim rol
oynayir. Bir qrup 6lkealords, o climlodon Azorbaycanda bdhranin tasir nisboton
az olmusdur. Belo vaziyyati 6lko daxilinds aparilan ugurlu struktur islahatlarla,
siyasi vo sosial-iqtisadi idarsetmo sisteminin qurulmasi vo totbiqi ilo izah et-
mak olar.

Qlobal miqyasda istehsal vo istehlak proseslorinin miirokkoblosms so-
raitindo iqtisadi alagolorin cografiyasi doyismoyos moruz qalir. Istehsal xarclo-
rinin azaldilmas1 mogsadils, istehsal olunan mohsulun komponentlorinin hor
biri ti¢iin forqli yerlordon istifado edilmasi, istehsalin inkisaf strategiyasina uy-
gun aparilir. Bu strategiyaya uygun noaqliyyatin vo yiikdasimlarin axinlar togkil
olunur.

Nogliyyat sisteminin formalagmasi vo inkisafi biitdvliiklo tosorriifatin
orazi toskilini miioyyonlosdiron istigamotlordon biridir. Formalasan noqliyyat
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sobakasi, tobii ki, yaranan sosial-igtisadi va siyasi tolabatlardan irali golir. Bu-
nunla yanasi, naqliyyat xatlori sxeminin elmi asaslandirmaya uygun aparilmasi
daha yiiksok igtisadi somoronin oldo edilmosino imkan verir. Bu baximdan, iq-
tisadi cografiyaya, o ciimlodon insanin tasarriifat foaliyytino dair nozari-meto-
doloji tadqgiqatlarin nozordon kegirilmosi vo tohlili vacib ohomiyyat kosb edir.
Belo yanasma, eyni zamanda, nogliyyat sisteminin yaradilmasi vo inkisaf xii-
susiyyatlorino hosr olunmus elmi arasdirmalarin  metodoloji mahiyyatinin
acigqlanmasina komoklik edocokdir.

Insanin mokanda foaliyyati noticosindo miixtolif istehsal vo qeyri-
istehsal infrastruktur obyektlori yaradilir vo noticodo bizim yasadigimiz otraf
mihitin monzorasi koklii sokildo doyisir. Mokan-insan miinasibatlori vo bas
veron doyisikliklorin tokamiiliinlin izahini, halo XIX asrin sonu vo XX asrin
ovvallarindo, alman va fransiz alimlori 6z elmi arasdirmalarinda agiqlamaga ca-
ligmiglar. Bu sahodo alman alimi Fridrih Ratsel vo fransiz alimi Vidal de Blas
cografiya elminin tarixino 6z adlarin1 yazmaga miivoffoq olmuslar. F.Ratsel an-
tropocografiya moktobini yaratdigi halda, V.Blas “insan cografiya”sinin fransiz
moktobini yaratmisdir.

Gorkamli alman cografiyasiinas: vo antropocografiya elmi moktobinin
banisi sayilan, Fridrih Ratsel cografi determenizm ideyasini irali stirorak, geyd
edirdi ki, insan comiyystindo bas veron proseslor tobiotdo gedon proseslors
banzayir. Yasayis mokani (Ratsel bunu “Lebensraum’ adlandirirdi) mohs cog-
rafi miihitin xiisusiyyatlori ilo calbedici olur [3, 52]. F.Ratselin elmi baxiglar
va apardigi tadqiqatlart biitovliikkde “cografi determinizm” nozoriyyasine asas-
lanirdi. Bu sobobdon, onun fikrinca, “insan 0z foaliyyatini tobii miihitin xiisu-
siyyatlorine uygun toskil etmolidir” [3, 54]. Daha doaqiq desak, F.Ratselin elmi
paradigmasina osason, insanin mokanda foaliyyati, baslica olaraq, tobii soraiti
asililigindan irali golirdi. Bir notico kimi, geyd olunurdu ki, yaradilan yollar vo
istehsal obyektlorinin orazi togkili mohz cografi soraitdon asili olaraq forma-
lagir.

F.Ratselin baxislarina asason, bir ¢ox hallarda, xalqlarin yasadiglar
movcud mokanlari, onlarin formalasdigi orazilordon xeyli uzaqda olur. Daha
olverisli tobii miihito malik olan orazilordo insan miqrasiyasini artirir. Miq-
rasiya aximlari, eyni zamanda, naqliyyat sobokosinin cografiyasini formalas-
dirtr. Belaliklo, bela bir naticays golmoak olar ki, naqliyyat xattlorinin sixliginin
artmasi bilavasito tobii amilin tosiri ilo alagodardir.

Alman antropocografiya moktabinin elmi ideyalar1 ilo yaxindan tanig
olan, V.Blas, tobii amillore haddon ¢ox ohomiyyat verildiyine goro, F.Ratseli
kaskin tonqid edirdi. V.Blas hesab edirdi ki, geosiyasi mokanda va otrafimizda
bas veran doyisiklords insan baslica rol oynayir. ©gor F.Ratselin nazariyyasino
goro, inkisafda hoalledici amil mokan (Raum) kateqoriyasi ¢ixis edirss, Vudal de
la Blasa gora, bu insan amilidir. O hesab edirdi ki, insan, qiymatlondirmods to-
bist kimi, vacib bir cografi amil kimi qobul olunmalidir. Bu ideyaya sdykono-
rok, V.Blas “cografi possibilizm” (ingilisco “possible ” — miimkiinliik) nozariy-
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yasinin osasini qoymusdur. Basda V.Blas olmagqla, fransiz alimlorinin fikir-
lorino goro, insan 6z foaliyyotini tobii miihito uygun quraraq, mévcud soraito
adaptasiya olmalidir. Beloliklo, V.Blas, alman geosiyasi moktobinin elmi ide-
yalarina qarsi ¢ixaraq, possbilizm nozoriyyasini cografiya elmino gotirmisdir.
V.Blasin nazori elmi baxislari, imumlosdirilmis sokilda, “Insan cografiyasinin
prinsiplori” adli kitabda 1922-ci ildo nosr olunmusdur [4].

V.Blas, inkisaf prosesindo insan amilinin vacibliyino 6nom verarak,
xiisusi olaraq kommunikasiya xottlorinin, o ciimlodon yollar sobokasinin in-
kisafina diqqgoet yetirilmoasini vacib hesab edirdi. O geyd edirdi ki, “kommuni-
kasiyalar diinyanin geosiyasi mokaninn formalagmasinda baslica rol oynayir”
[24, 194]. Onun fikrinco, mohz kommunikasiya olagolori tokamiil prosesinin
gedisini miloyyon edorok, insanin yasayls mokaninin genislonmosino gotirib
¢ixardacag.

Alman vo fransiz cografi elmi moktoblorindo belo forqli yanagmalara
baxmayaraq, bu nozoriyyslordo mohs olagolorin, kommunikasiyalarin vo nag-
liyyatin golocak iiglin vacibliyi gostorilmisdir. F.Ratselo goro, yeni texnolo-
giyalarin vo texniki innovasiyalarin totbiqi mokanda yeni olagolorin yaradil-
masina imkan verirdi. V.Blas, diinyada geosiyasi mokanin formalagmasinda
kommunikasiyalar sisteminin holledici rolunu geyd edorok, dolayisi olaraq,
F.Ratselin fikri tosdiglomis olurdu.

Bu nozariyyaslorin tohlili onu gosrtorir ki, miiasir diinyada coroyan edon
sivilizasiya proseslorinin gedisi mokanin dayaq morkozlori arasinda yaranan
qarsiligh alagolori osasinda bas verir. Belo garsiligl slagalor, mokanin dayaq
moarkozlorinin transformasiyasina vo naticods boyiimasine sabab olmsdur. Tobii
ki, hans1 orazilordo nogliyyat tominati daha yiiksok olmusdur, mshz o yerlordo
inkigaf daha yiiksok olmus vo bu da nogliyyatin daha da inkisaf etmasindo
olavo tokanverici rol oynamisdir.

Nogliyyat sisteminin yaranmasi vo inkisafi hor bir orazinin biitdvliikdo
monimsanilma xiisusiyyatlori ilo slagadardir. Mokanin monimsanilmasi va to-
sorriifatin inkisafinda naqliyyat infrastrukturunun shomiyystinin vacibliyi haq-
da diinyann tanmmis alimlorindon olan I.Tyunen, A.Veber, V Kristaller,
A.Lyes vo basqalar1 6z elmi aragdirmalarinda genis agiglamalar vermislor (24).
Alimlorin tadqiqatlarinda naqliyyat infrastrukturu anlayisina foqli yanagmalar
vo tariflor verilsods, imumilikde belo gonasto golmok olar ki, naqliyyat in-
frastrukturu milli iqtisadiyyatin osas sahosi olaraq, sonaye vo geyri-istehsal
sahalorine xidmaot edir.

Alman alimi Iohan fon Tyunen, ekonometriyaya aid ilk ideya irali siiron
alimlordon biri olaraq, kond tosorriifatinda mohsuldarligin haddini agiqlayan
diisturunda, mohsulun dasinmasinda naqliyyat amilinin vacib bir gostorici ol-
dugunu bildirmisdir [21, 63]. I.Tyunenin torpaglarm istifadesi ilo bagl no-
Zoriyyasino osason, arazinin doyari onun bazara sl¢atanligi imkanlari ilo miioy-
yon olur vo asas naqliyyat xattloriylo bagli cografi mévqgeyini oks etdirir.

Onun fikrinco, bazara yaxin olan istehsalgilar digor roqiblorlo miiqayi-

122



sado iqtisadi iistiinliiklora malikdir. Daha yiiksok rentanin aldo edilmosi ilk 6n-
co naqliyyata sorf olunan nisbaton az hocmli xorclorlo baglidir. Buna gors belo
gonasto golmok olar ki, istehsal¢ilarin arazido cografi mévqeyi, iqtisadi somora
olds edilmosindo, I.Tyunen torofindon holledici amillordon biri kimi gdstoril-
misdir.

Digor alman alimi Alfred Veber, sonayenin yerlogdirilmasi nozoriyye-
sinin banisi kimi, hoyatin asasini horokotin vo doyisikliyin bas vermasi postu-
latin1 ortaya qoymusdur. Sonayenin yerlosdirilmosi nozoriyyosino osason, iqti-
sadiyyatda sahibkar bazara mohsulu az xorclorlo catdirilmasi iigiin daha ol-
verisli nogliyyat-cografi movqeyi oldo etmolidr. Belolikla, nagliyyat movqe-
yinin istiinliiklori sonayenin somorali orazi togkili ilo birbasa slaqgeli oldugunu
gostorirdi [22, 578-580].

Valter Kristaller, “morkozi yerlor” nozoriyyosini yaradaraq, hor hansi
bir orazido altibucaqli ¢or¢ivonin mdévcudlugnun ohalinin vo istehsalin yerlos-
dirilmasindon irali golmosi ilo izah edirdi. Altibucaqli ¢orgivo, iqtisadi morkoz
otrafinda yasayis montogolorinin formalagmasini miioyyon edorak, baslica ola-
rag, onlar arasinda istehsal vo xidmot sahalorinin ol¢atanlig1 asasinda inkisafini
nazords tutur. Burada nogliyyat infrastrukturu, altibucaq ¢orgiva sorhadlorindo,
montaqgoalor vo miiossisalorarast olagolorin bagliligini tomin edon amil kimi
cixis edir. V. Kristaller hesab edirdi ki, mohz noagliyyat sobokosi, yasayis mon-
togolorarasi slagolori osasinda, orazi sisteminin inkisaf istiqgamatlorini miioyyon
edir [24]. V. Kristaller, mozmunca yeni olan, “morkozi yerlor” nazoriyyasindo,
naqliyyat infrastrukturunun calb ediciliyi baximdan, orazids forqli inkisaf im-
kanlarini yaratdigini bildirmigdir. Onun fikrinco, noqliyyat tominatinin yaxsi-
lagdirilmasi iqtisadi olagolorde vaxtin vo xorclorin azalmasina gotirib ¢ixardir
(24, 53). Yol tikintisi islorinin aparilmasi naticoesindo orazido forqli naqliyyat
sobakasi vo xidmatlari landsaft: formalasir.

Alman alimi Avqust Lyes, iqtisadi cografiyanin nazori tadqiqatlarinda,
“Tasorriifatin mokan togkili” adli asari ilo mohsurluq qazanmisdir. A.Lyes bu
osordo iqtisadi mokanin toskili nozariyyasini irali siirorok, istehsalin istehlak
bazarinin cografi movgeyindon asili, yiik dagimalarin radiusunun miioyyon
edilmosi ilo bagliligini izah etmisdir [23]. Bu nozoriyyads diqgati calb edon ar-
qument ondan ibarstdir ki, miisllif yiikk dasimalarda mosafonin azalmasinda
orazinin tobii qurulusu (esasan relyefi) ilo yanasi yol xattlorinin optimal sokildo
salinmas1 masalasini vacib hesab edirdi. Bu sahado buraxilan sohvlor srazinin
tosarriifat tutumlugunun azalmasina sobab olaraq, iqtisadi gostoricilorin agagi
diismosino gotirib ¢ixarir. Kegon asrin birinci yarisinda iqtisadi cografiya sa-
hasinds, masalanin bels qoyulusu avangard yanasma hesab olunmusdur.

Nogliyyat sisteminin inkisaf saviyyesinin qiymstlondirilmosi birbasa
olaraq mixtalif indikatorlarin istifadasi osasinda aparilir. Miivafiq elmi ods-
biyyatda naqliyyat tominati vo onun ol¢atanligina hasr olunmus todqiqatlarla
rastlasmaq olar. Olc¢atanliq anlayisi regional iqtisadiyyatda vo iqtisadi cogra-
fiyada genis istifado olunan terminlordon biridir. Lakin onun mozmuna va agiq-
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lanmasina dair vahid bir baxis halo do formalagsmamisdir. Baxmayaraq ki, har il
naqliyyata dair ¢coxsayli elmi moqalalor vo hesabatlar nosr olunur, “sl¢atanliq”
anlayisina forqli izahatlar verilir.

Halo 60 il bundan 6nca, 1959-cu ilds ingilis alimi V.Hansen, §ziiniin
klassik elmi arasdirmasi sayilan “Orazinin monimsonilmasine olgatanliq neco
tosir edir” adli asorinds [10], ilk dofs olaraq, orazinin olgatanligini, qarsiliglt
olagolorin potensial imkanlar1 kimi gostormisdir. V.Hansen, irali siirdiiyii elmi
konsepsiyani praktiki gokilds, ABS-1n paytaxti Vasiinqton sohorindo mosgullu-
gun tomin olunmasinin prognozlasdirilmasi {ligiin istifads etmisdir.

V.Hansen olgatanliq anlayisini bu sokildo agiqlayir: “Olgatanliq - orazi-
nin cografi movqgeyindon irali golorok, onun digor oraziloro nisboton iistiinliik-
lorini miioyyon edir” [10, 74]. Miiossiso va ya sirkotin noqliyyat infrastruk-
turundan istifado etmosi naticosindo aldo olunan faydanin qiymotlondirilmasi
ticlin olgatanliq gostaricilori totbiq edilir. Tobii ki, xammal bazalarina va ticarat
bazarlarina yaxin olan miiossisalor, al¢atanliq tistiinliiklorine malik olduqglarina
goro, daha rogabotdavamli, somorali vo ugurlu foaliyyatilo forglonirlor. Buna
goro, bir ¢ox todqiqatlarin naticalari [5, 6, 7, 8] onu tasdigloyir ki, nogliyyat in-
frastrukturun inkisafi, nogliyyat tominati, yiikdasimalarin hocmi vo adambasina
diison UDM gostaricilori arasinda six miisbat korrelyasiya miisahido edilir.

V.Hansenin orazinin sl¢atanliqi haqda fikrini, avstraliyali alim Hao Vu,
dorinlogdirarak belo bir qonaoto golmisdi ki, “orazinin ol¢atanligi — miioyyon
yer li¢lin, miioyyon nogliyyat vasitasilo, ilin miioyyon vaxti, miioyyon zamani
va miloyyan maqgsadi iigiin Ol¢iiliir” [11, 136]. Alim, nogliyyat tominatinin olca-
tanliginin qiymotlondirilmosinde yalniz oraziys aid gostericilorlo mohdudlas-
mamis vo bura zaman 6l¢iilorinin do slava edilmasinin vacibliyini gabartmigdir.
Beloliklo, Hau Vunun fikrinco, orazido naqliyyat olgatanligi tominati miitloq
sokilds “mokan-zaman” 6lg¢iilori osasinda miioyyon edilmalidir. Bu fikirlo tam
razilasmaq olar, ¢linki zaman c¢orgivasindo orazinin noqliyyat olgatanligi to-
minat1 (miixtolif xarici amillorin tosiri altinda) koklii sokilde dayisils bilar.

Bu aspektds taninmis amerikali alim P.Krugmanin aragsdirmasi diqqati
colb edorak, igtisadi cografiya sahasindo mozmunca maraqli todqgigatlardan biri
kimi gobul olunmusdur. 2008-ci ilds iqtisadiyyat lizro Nobel miikafat¢isi Pol
Krugman “Morkaz vo periferiya” osorinds [25] iqtisadiyyatin orazi tarazlig
sisteminda, bizim istoyimizdon asili olmayaraq, “morkoz” vo “periferiya” yer-
lorin yaranmasini gostormisdir. Bu asordo osas postulat kimi, omtosnin isteh-
salcidan istehlakgiya catdirilmasinda noaqliyyat xorclorinin doyismesinin ora-
zido tosorriifatin toskilino birbasa tosirinin holledici oldugu qabariq sokilde
gostorilmisdir. Burada qeyd edilir ki, nagliyyat xorclorinin azalmasi, istehsalin
tomorkiizlosmasina vo orazids inkisaf morkozlorinin yaranmasina sobab olur.
Notico ehtibarils, belo gonato golmok olar ki, miiasir dovrdo tosorriifatin orazi
toskilindo bas veran doyisiklorde noqgliyyat sistemi asas drayver kimi ¢ixis edir.

Son 1illor erazinin naqliyyat baximindan ol¢atanliginin qiymatlondiril-
masing dair ¢ox sayda diger maraqli elmi arasdirmalar aparimigdir [11, 14, 15,
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16, 17, 18, 19, 20 vo s.]. Mokan hagda moalumatlarin zonginliyi orazinin olca-
tanliginin qiymotlondirilmasine dair todqiqatlarin artmasina tokan vermisdir.
Maraqlis1 odur ki, yliksok monimsonilmis orazilordo molumat bazasi1 daha zon-
gin oldugu halda, zoif monimsonilmis orazilordo informasiya qithgi miisahido
edilir. Halbuki, mohz sonuncuda orazinin olgatanliq soviyyasinin qiymotlon-
dirilmasi moasolasi daha aktual mosalo hesab olunur.

Iqtisadi cografiya vo regional iqtisadiyyat saholorindo keg¢misdo vo
miiasir dovrdo aparilmis todqgiqatlarin bdyiik oksoriyyetindo, orazinin iqtisadi
inksafina dair tohlillordo, nogliyyat amilinin shomiyyati vo yeri, sanki bir ana
xott soklindo, 0z oksini tapir. Belo ki, mohz noaqliyyat orazinin tosorriifat sis-
teminin karkasini (tomolini) toskil edorok, montogolorarasi vo miiossisolorarasi
igtisadi, texnoloji vo istehlak olagolori formalagdirir. Buna goro, gorkomli ig-
tisadi cografiyagilarin hor bir todqgiqatlarinda nogliyyatla bagli masalolorin toh-
lilino 6nomli yer verilir. Bununla yanasi, onu da qeyd etmok lazimdir ki, son
onilliklords diinyada naqliyyatin cografi baximdan tohlilino dair nozori-meto-
doloji aragsdirmalar ¢ox mohdud sayda olmusdur. Miiasir dovrds totbiqi xarak-
terli elmi arasdirmalarin naticalorine daha yiiksok qiymaotin verilmosi vo bazar
iqtisadiyyat1 soraitindo nozori-metodoloji todgiqatlara tolobatin ¢ox asagi
olmasi, bu istiqgamotdo coroyan edon meyillorin bariz niimiinasidir. Noticosi
kimi, yeni aparilan arasdirmalarda, halo do, kecon asrds arsoya gotirilmis nog-
liyyat cografiyasina aid elmi nozoriyyalor istifads olunaraq qalmaqdadir.

Somorali naqliyyat sobokasinin togkili, orazinin nogliyyat tominatt vo
onun bolgalorinin naqliyyat alcatanliginin soviyyasi ohalinin yasayis soviyye-
sinin qaldirilmasinda vacib vasitolorindon biri hesab olunur. Bunun ii¢iin ora-
zido nogliyyatin planlasdirilmasi, yol xattlorinin salinmasinin optimallasdiril-
masi, yol horokotinin togkili vo idaro edilmasi kimi hadoflorin holli, xiisusi
Oonom dastyan masalslor hesab olunur. Biitliin bu masalslorin halli,ilk ndvbada,
iki magsads nail olmasini nozorads tutur:

1). Nogliyyatin olgatanliginin tomin olunmasini;
2). Nogliyyat xarclorinin azaldilmasi (maliyyads vo vaxtin sorfindo).

Olcatanliq prinsipi insan faaliyystinin haor bir formasinda 6ziinii biriizo
verir. Insanmn yasayis yerinin, is vo istirahot yerlorinin segiminda, vaxtin so-
moarali kecirilmasi vo noqliyyata slave xorclor sorf olunmamasi baximindan,
olgatanliq prinsiping istiinliik verilir.

Olgatanliq anlayisinin miixtalif miislliflor torafindon forqli sokilds veril-
masing baxmayaraq, mazmunca onlart birlogdiran iki elementin kombinasiyasi
nazordon qagmir — obyektin cografi movqgeyi vo yol sabokasinin tominati. Buna
gora, tadqiqateilar torafindon verilan toriflori [1, 2, 5, 6, 7, 8, 9 va digori] timu-
milosdirarak, bu sokilde agiqlamaq olar: “©lcatanliq” — bir yerdon diger yera,
milayyan noqliyyat novii ilo daha qisa zamanda, insanin vo ya omtosnin cat-
dirilmas1 imkanlarin1 nozordo tutur”. Anlayisin bu sokildo agiqlanmasindan
irali galorak, qeyd etmok olar ki, arazinin naqliyyat sl¢atanliginda daxili forg-
lorin azalmasi onun tarazli iqtisadi inkisafina zomin yaradir. Buna goro etiraf

125



etmok lazimdir ki, iqtisadi foaliyystin mokan toskilinds, o climlodon istehsal,
ticarat vo xidmat sahalorinin yayilmasi va inkisafinda, naqliyyat lokomotiv ro-
lunu oynayir. Orazido nogliyyat sobokosinin qurulusu vo konfiqurasiyasi onun
foaliyyatinin no doracods somorali oldugunu miioyyanlosdirir. Bununla yanasi,
nogliyyat sisteminin qurulusu vo onun osasini toskil edon yol sobokosinin
cografiyasi orazinin miixtolif bolgalarinin naqliyyat slgatanliq monzarasini oks
etdirir.Orazinin olgatanligl, daxili mokan vo zaman Olgiilorindo, doyismoyao
moruz qalmaqdadir. Bu sababdon bozi orazilor, naqliyyat slgatanligi baximin-
dan doyorli oldugu halda, digorlori — belo doyarloro malik olmurlar. Bunu
miioyyan etmak {igiin bir ¢ox arazilorin qiymatlondirilmasi aparilir.

Olcatanligin giymotlondirilmosi {igiin miixtolif indikatorlar vo gdos-
toricilordon istifado edilir. Nogliyyata dair statistik molumatlarin daha zongin
olmasi, olgatanliq haqda indikatorlarin miioyyon edilmasinds vacib rol oynayir.
Istifado edilon gostaricilor miirokkabliyino gors fargli olur. Buna baxmayarag,
oksor hallarda mokan miigavimati (impedance) gostericisino daha universal
gostarici kimi, {istlinlik verilir. Bu gdstaricinin hesablanmasi ii¢iin naqliyyat
dasimalara sorf olunan vaxt vo xorclor istifado edilir [2].Yollarin keyfiyyati,
yiik 6tiirmo imkanlari, yollarda nogliyyat horokotinin orta siiroti vo digor gos-
toricilor mokan miigavimatinin xiisusiyyotlorini oks etdirir. ©ldo edilon gos-
toricilor osasinda orazinin noaqliyyat tominatinin soviyyosi qiymotlondirilir.
Bundan irali golorok, orazinin idars edilmasindo, hor bir bolgonin naqliyyat
olcatanliginin tomin olunmasina dair strateji inkisaf vektorlari miioyyon edilir.
Sonraki morhalolords, orazinin ol¢atanliginin tomin olunmasinda bas veron
doyisikliklor, 6z novbasinds, burada yeridilon nagliyyat siyasatinin no doracodo
ugurlu olmasini tasdiqloyir.

Yuxarida qeyd olanlarin hall edilmosi {igiin, tobii ki, naqliyyat vasito-
larinin mokanda harakatinin miitomadi monitoringi aparilmalidir. Miiasir dovr-
do bunun tigiin, yeni texnologiyalar vasitasiylo, miixtolif tisullar vo yanasmalar
totbiq olunur. Nogliyyatin foaliyyotinin monitoringi {i¢iin naqliyyat vasitolori-
nin horokoti zaman1 Qlobal izlomo Sistemi (GPS - Global Positioning System),
naqgliyyatin yerlosmo movgeyni miioyyon edon avtomatik sistem (AVL- Auto-
matic Vehicle Location), Qlobal Rogomsal (Global Digital) bazasinda
OpenStreetMap programin informasiyast vo digor molumatlar cografi infor-
masiya sistemi osasinda hazirlanan xaritolors yliklonarok, real soraitdo nog-
liyyatin mokanda yerdayismasini izlomok imkani yaradir.

Nogliyyatin arazido operativ sokildo horakotinin va yerdoyismo mon-
zarasinin miqyasi, mokanin ol¢atanliq imkanlarinda mévcud olan forglori agkar
etmoyo imkan verir. Bunun naticosinda, artiq demok olar ki, orazinin olgatan-
1181 hagda malumat noaqliyyat sistemi ii¢lin olave toqdimat mohsuluna g¢evrile-
rok, bu sahado gobul olunacaq gorarlarda vacib instruments ¢evrilir. Golocokds
orazinin naqliyyat tominatinin olgatanligi haqda molumat noqliyyatin strateji
inkisaf programlarinda vacib gostaricilar siyahisinda olmalidir.

Miiasir diinyada qlobal miqyash 6l¢iido coroyan edon iqtisadi doyi-
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siklor, sosial gorginliklor, urbanizasiya prosesi, iqlim doyismaesi vo digor pro-
seslor, eyni zamanda, hor bir orazido 6z tozahiiriinii tapir. Bu sobabdon, sosial,
iqgtisadi vo ekoloji amillorlo yanasi, orazinin cografi yerlosma xiisusiyyatlori,
onun inkisaf imkanlarinin qiymstlondirilmasinds vacib atributlardan birino
cevrilmisdir. Orazi haqqinda daha genis informasiyanin toplanilmasi, mokan
inkisafinin tomin edilmosi vo idaro olunmasinda hoslledici drayverlordon biri
kimi ¢ixis edir. Belo halda, mohz informasiya bazasinin zonginliyi davamli in-
kisaf ti¢lin diizgiin gorarlarin gobul edilmoasino kdmaoklik rolunu oynayir.
Natica. Orazido nogliyyat sisteminin yaradilmasi vo inkisafina dair
nazari-metodoloji osaslarinin tohlili onu gostordi ki, bu sahodo elmi aragdir-
malarin inkisafina boyiik tohvo veran alimlor alman cografiya moktobinin nii-
mayandalari olmusglar. Uzun illar boyu naqliyyat cografiya sahasinds aparilan
totqigatlarin boylik oksoriyyoti mohz alman elmi moktobi torofindon hazirlan-
mis nazariyyalor vo elmi yanagmalara sdykonmisdir. Alman elmi moktabi tors-
findon ortaya qoyulmus va totbiq edilmis nogliyyat sixligi, nogliyyat tominati,
naqliyyat algatanlig1 vo digor bu kimi gostoricilor bu giine kimi, halo do, mii-
vafiq arasdirmalarda istifado edilmokdodir. Bozi hallarda lazimi gostoricilorin
hesablanilmasi {i¢iin ononovi istifado olunan diisturlara ciizi slavolor edilir.
Miiasir diinyada davam edon mobillik prosesinin dorinlogsmasi vo yeni
naqliyyat vasitolorinin istifado imkanlarmin artmasi, daha mitkommal nozari-
metodoloji nozariyyslorin giindslikds durmasini tosdiqloyir. Bu sahado ortaya
cixarilacaq elmi yenilik, cografi todgigatlarin mozmununa vo ohamiyyating
miisbat tosir gdstorarak olds olunan noticolor tolobatin artmasina sobab olacaq.
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O TEOPETUKO-METOJOJIOI'YECKUX OCHOBAX TEPPUTOPHUAJIBHOI'O
CTAHOBJIEHMSI U PA3BBUTHUS TPAHCIIOPTHOM CUCTEMBI

H.T.AMHUKHUIIINEBA
PE3IOME

B crarbe naercs aHaim3 TeopeTHYECKUX paboT B 00JaCTH M3Y4EHHS TEPPUTOPHAIBLHON
OpraHu3alliy TPAHCIOPTHOM cucTeMbl.Ha OCHOBE pacKphITHSA CYyTH KOHIENTYaJbHBIX ITOAXO-
JIOB OCHOBOIIOJIO)KHHKOB TEOPETHYECKUX Pa3padOTOK OTHOCUTEIBHO BBISBICHHS 3aKOHOMEp-
HOCTEH NMPOCTPAaHCTBEHHON JIEATENLHOCTH YeJIOBEKa, BBIJEJICHBI POJb U 3HAUCHHUE HCCIEeI0Ba-
HUI 3amagHbix yueHbIX.[Ipyu 3ToM 0coObIi akIeHT clieNlaH Ha BKJIAJL UCCIIEIOBAHUH HEMELIKUX
YUYCHBIX B Pa3BUTHH SKOHOMHUKO-TeorpaduIeckoil HayKH, ¥ B 4aCTHOCTH reorpaduu TpaHcmop-
Ta. B pabore 3HaunTEIHPHOE BHUMAHHE YIEJICHO HEOOXOIMMOCTH NPOBEACHHS KOJIMYECTBEH-
HOM OILIEHKE TPAHCIIOPTHOH obecredeHHoCTH TeppuTopun. C 3TOH IETbI0 HCHOIB3YIOTCS MHO-
KECTBO MOKazaTelel, Cpey KOTOPHIX BaKHBIM IPEJICTABIACTCSA IOKa3aTelb TPAHCIIOPTHOM
JOCTYITHOCTH.

KiroueBble ci1oBa: TpaHCTIOpTHAsI CHCTEMa, TEPPUTOPHATIbHAS OPTaHU3AIM, TEOPETH-
4yeckue pa3paboTKy, HeMelKast [IKOJIa, TPAHCIIOPTHAsL JOCTYITHOCTb

ON THEORETICAL AND METHODOLOGICAL BASIS OF TERRITORIAL
FORMATION AND DEVELOPMENT OF THE TRANSPORTATION SYSTEM

N.T.AMIKISHIYEVA
SUMMARY

The article provides an analysis of theoretical works in the field of studying the
territorial organization of the transport system. Based on the disclosure of the essence of the
conceptual approaches of the founders of theoretical developments regarding the identification
of patterns of spatial human activity, the role and significance of research by Western scientists
are highlighted. At the same time, special emphasis is placed on the contribution of research by
German scientists to the development of economic and geographical science, and in particular
the geography of transport. In the work, considerable attention is paid to the need for a
quantitative assessment of the transport provision of the territory. For this purpose, many
indicators are used, among which the indicator of transport accessibility seems to be important.

Key words: transport system, territorial organization, theoretical developments, german
school, transport accessibility
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LONKORAN FiZiKi-COGRAFi VILAYOTINDO KOND
TOSORRUFATININ YARATDIGI EKOCOGRAFi PROBLEMLOR
VO ONLARIN HOLLi YOLLARI

U.A.BABAYEVA
Lankaran Doviat Universiteti
babayevauka@gmail.com

Kond tosarriifatimin an bashca maQsadi lka ahalisinin arzaq mohsullarina olan zaruri
talobatlarmin odonilmasindan ibaratdir. Lakin ahalinin saymin artmasi, kond toSorriifatt tor-
paqlarimmm miinbitliyinin azalmasi, mineral giibralardon istifada zamani normalara amoal edil-
mamoasi, sahalordan yigilan mohsullarin saxlanimast vo emali, heyvandarligin yem bazasinda olan
nogsanlar va S. bir swa ekocografi problemlarin yaranmasma sabab olur. Bu magsadlo magalada
Lankaran fiziki-cografi vilayastinda kond tsorriifan bitkilarinin akin sahasi, heyvanlarimin sayi,
onlarin arazi togkili statistik materiallar asasmda tahlil olunmus, kond toSarriifatimin yaratdig
ekocografi problemlaor arasdwrilmis, onlarin halli yollart istiqamatinda tokliflor verilmisdir.

Acar sozlari: kond tosorriifati, bitkigilik, heyvandarliq, eroziya, meliorasiya, ekocog-
rafi problemlor

Aktualliq. Bazar iqtisadiyyati1 soraitindo kond tesorriifati sahalorinin
somorali arazi toskili vo kond tosorriifati mohsullar1 istehsalinin hacminin arti-
rilmasi 0lka vo regional inkisaf konsepsiyalar: baximindan baslica amillerindon
biri hesab olunur.

Kond tosorriifatinda istehsal miinasibatlorinin osasin1 formalasdiran
mixtolif saholords istehsalin somaraliliyinin doyorlondirilmasi, minimum mas-
roflarls, kond tosorriifatt mohsullari istehsalinin intensivlogdirilmasing asaslan-
maqla vo movcud resurslardan daha yaxsi istifado etmoklo inkisafin tomin
olunmasi osas mosalalordondir. Tolobatin 6donilmasinin tomin edilmasi kond
tosarriifatinin dirgalisi vo inkisaf etdirilmasilo yanasi, 6lkado zoruri hacmdo vo
miiasir standartlar soviyyesinde mohsul istehsal edon orzaq sonayesinin ya-
radilmas ilo bilavasito baghdir [5]. Respublikamizda ixtisaslagdirilmis kond
tasarriifati regionlarindan biri do Lonkaran fiziki-cografi vilayetidir. Vilayatin
torpag-iglim soraitinin miixtolifliyi burada zongin bitki Ortiiyiinlin inkisafina
sobab olmusdur. Homg¢inin kond tasarriifati vilayatin iqtisadiyyatinin on mii-
hiim vo aparici saholorindon biridir. Burada kond tosorriifatinin pay1 digor sa-
halors nisboton iistiindiir. Mohz bu amil, miiasir soraitdo Lonkoran fiziki-cog-
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rafi vilayatindo kond tosorriifatinin orazi toskili, istehsal olunan mohsullar vo
onlarin yaratdig1 ekocografi problemlorin arasdirilmasini olduqca aktual edir.

Tahlil.

Kond tosarriifatinda torpaq, omok vo material resurslarindan rasional
istifado etmok mogqsadilo bitkigilik ilo heyvandarliq sahslorinin optimal slage-
londirilmasi vo buna miivafiq olaraq yardimgr tasarriifatlarin inkisaf etdirilmasi
vacibdir [1]. Kond tosorriifat1 milli iqtisadi kompleksin biitiin saholori ilo
qarsiligh alagadadir. Digar sahalora 6z mohsullarin1 vermakls yanasi, onlarda
istehsal olunan mohsul va yaradilan xidmotlordon istifads edir. Umumi iqtisadi
xiisusiyyatlorlo yanasi, kond tosorriifat1 istehsalinin ¢oxsayli spesifik xiisusiy-
yotlori do var. Onun miihiim spesifik xiisusiyyatlori istehsal prosesinin tobii-
iglim almillorindon bilavasits asilt olmasi ilo saciyyalonir [8].

Lonkoran fiziki-cografi vilayatinin olverisli tobii-cografi soraiti (iglimi,
relyefi, hidrologiyasi, torpaq vo bitki ortiiyii va s.), demoqrafik potensiali (sha-
linin say1, yas vo cins torkibi, omok qgabiliyyatli ohali va s.) va iqtisadi baza-
simnin (aqrar sanaye sahoalori, nogliyyat yollar1 vo s.) olmasi, arazi daxilindo
kond tosorriifatinin yiiksok templo inkisaf etdirilmosino zomin yaratmisdir.
Respublikamizda kond tosarriifatt mohsullarinin 9,3%-ni veran fiziki-cografi
vilayat daxilinds bitkicilik 46,4%, heyvandarliq ise 53,6% toskil edir [3].

Loankoran fiziki-cografi vilaystdo aparilan ¢oxillik aragdirmalara asason
deyo bilorik ki, kond tosorriifat1 saholori dagotoyi vo Xozor donizinin sahil
zonasinda daha yiiksok templo inkisaf etdirilmisdir. Buna sabob kimi orazido
olan mess saholorinin qirilmasi, onlarin yerlarinds iss okin sahslori vo yasayis
montogoalorinin salinmasidir. Bununla yanasi, torpaqglarin eroziyaya ugramasi,
intensiv suvarma, mineral giibralordon haddon cox istifads va s. fiziki-cografi
vilayot daxilinds ekocografi problemlorin yaranmasina gatirib ¢ixarmigdir.

Respublika iizro kond tosorriifati okin saholorinin 7%-i ohato edon
Lonkoran fiziki-cografi vilayotindo osason bugda (65957 ha), torovoz (9410
ha), paxlali bitkilor (13173 ha), kartof (9907 ha), arpa (5929 ha), meyvo baglari
(8519,9 ha), yemlik bitkilori (4841 ha) okilir (sokil 1).

Lonkoran fiziki-cografi vilaysti respublikamizda sitrus meyvagiliyi tizro
ixtisaslagsmigdir. Bu sobobdon naringi baglarmin 100%-1, portagalin 99,9%-i,
limonun 95,0%-1, feyxoanin 88,1%-1, kivinin 86,6%-1 burada comlonmisdir.
Bununla yanagi, vilaystin tesorriifat qurulusunda ononavi saholordon hesab
olunan caye¢iliq respublika {izro timumi ¢ay okin sahslorinin 94,7%-ni toskil
edir. Lakin ke¢mis sovetlor dovriinds respublikamizin ¢oltik¢ilik morkozi hesab
edilon bu vilayotdo hazirda ¢altik okin sahalori xeyli azalmisdir. Hazirda vila-
yat daxilindo 1576 ha sahodo ¢oltik okilir ki, bu da timumi ¢oltik okin sa-
halarinin 38,9%-1 demokdir [2].
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Manba: Azorbaycanin kond tosarriifati. — Baki, 2019

Sok. 1. Lankoran fiziki-cografi vilayatindo kond tosorriifat: bitkilorinin okin sahasi, ha

Kond tosarriifatinin an qadim sahslorindan biri olan heyvandarliq sha-
lini arzaq mohsullar1 ilo tomin etmoklo yanasi, xiisusilo kond ohalisinin sosial
hoyat vo tosorriifat foaliyystindo miihiim rol oynayir. Heyvandarligin mohsul
strukturunda fordi sahibkarlar, ailo kondli vo ev tosorriifatlarinin timumi pay1
kond tosorriifati miiossisolori ilo miigayisodo daha ¢oxdur. Bu miiossisalords
osas fikir heyvandarliq mohsullarinin yiiksaldilmosino yonoldilmisdir, ¢iinki
garamal vo qoyuncguluq saholorini siidliik-otlik istiqgamoatindo somorali slagado
inkisaf etdirmok yiiksak golir alde etmok miimkiindiir [4].

Lonkoran fiziki-cografi vilaystindo heyvandarliq bitkigiliya nisboton
istlin sahadir, lakin respublika miqyasinda tohlil aparsaq gorerik ki, heyvan-
darligin payt olduqca asagidir. Belo ki, iribuynuzlu mal-qaranin 12,4%-1,
goyun va kegilarin 5,4%-1, quslarin 7,8%-1, ar1 ailalorinin iso 12,1%-1 Lonkoran
fiziki-cografi vilayatinin payma diisiir (sokil 2).
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Monba: Azarbaycanin kond tosarriifati. Baki, 2018.

Sak. 2. Azarbaycan vo Lonkaran fiziki-cografi vilayatindo
kond tosorriifati heyvanlariin sayi, bas
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Lonkoran fiziki-cografi vilaystinds kond tasarriifat1 baximimdan Calil-
abad rayonu daha yaxsi inkisaf etdirilmigdir. ©kin saholorinin osas hissosini
donli vo paxlalilar, kartof, iizlim, giinobaxan, meyvo baglar1 va s. toskil edir.
Heyvandarliq tosorriifatlarinda iribuynuzlu mal-qara — 96407 bas, xirda
buynuzlu mal-qara 121842 bas vo quslar 849536 bas qeydo alinmisdir ki, bu da
12680 ton ot, 72471 ton siid, 39800 min odod yumurta demokdir [2].

Calilabad rayonu ilo miiqayisado kond tosorriifatt baximindan nisbaton
zoif inkigaf etdirilon rayonlara iso Masalli, Lonkoran vo Astara aiddir. Masal-
lida donli vo paxlalilar, torovoz, kartof, Lonkoranda torovoz, meyva vo gilo-
meyvalor, donli vo paxlalilar, Astarada meyvo vo gilomeyvolor, torovoz, donli
vo paxlalilarin okin saholori daha iistiindiir. Heyvandarliq tosorriifatlarinda iri
buynuzlu mal-qara Masallida 72703 bas, xirda buynuzlu mal-gara 90110 bas,
quslar 524685 bas, Lonkoranda iri buynuzlu mal-qara 52446 bas, xirdabuy-
nuzlu mal-qara 23161, quslar 452687 bas, Astarada iribuynuzlu mal-qara
40511 bas, xirdabuynuzlu mal-qara 21258 bas, quslar 201568 bas geydo alin-
migdir. Bu rayonlarda ot istehsali 6295 ton, siid istehsalt 61253 ton, yumurta
159 30307 min odad olmusdur [2].

Nisboton geri qalmis Lerik vo Yardimli rayonlarinda hom bitkigilik,
hom do heyvandarliq saholori zoif inkisaf etdirilmisdir. Hor iki rayonda bit-
kicilikdo osason donli vo paxlalilar, kartof, meyvo baglari, heyvandarliqda
Lerik rayonunda iri buynuzlu mal-qara 37813 bas, xirdabuynuzlu mal-qara
105691 bas, quslarin 216571 bas, Yardimlida iribuynuzlu mal-qara 28801 bas,
xirdabuynuzlu mal-qara 88613 bas, quslar 127149 bas qeydo alinmisdir [2].

Lonkoran fiziki-cografi vilaystindo torpaqlar yuxar1 dagliqgda siddetli
doracads, dagotayi vo orta dagliqda orta doracado, Lonkoran ovaliginda vo do-
nizsahili orazilords zoif doracods yuyulmaya moruz qalmiglar [9]. Torpaq qati-
nin yuyulmaya moruz qalmasi ilo yanasi, vilaystde okin sahslorino normadan
artiq glibralar verilir ki, bu da ekocografi problemlorin yaranmasina gatirib ¢1-
Xarir.

Lonkoran fiziki-cografi vilayoti 6ziinomoxsus torpaq Ortliyti miixtolif-
liyina malikdir. Vilayst daxilinds dord torpaq tipi ayirmaq miimkiindiir: 1) rii-
tubatli subtropik mesolor, 2) subtropik quru mesa vo ¢dl, 3) subboreal riitubotli
meso, 4) subboreal ¢6l bioiglimi. Bu torpaqlarin hor biri kond tosorriifati
maqsadilo ¢cox vo ya az doracads istifads edilir vo 6z ndvbasinds bir sira eko-
cografi problemlorin yaranmasina sobob olur. Apardi§imiz arasdirmalar nati-
cosindo hor bir torpaq tipi tadqiq edilmis vo problemlorin halli istigamatindo
tokliflor verilmisdir. Bunlar asagidakilardir:

1. Riitubatli subtropik messlorin sar1 torpaqlar zonasi

1.1. Dag-mesa sar torpaqlar enliyarpaq Hirkan mesosi altinda forma-
lagmigdir, 50-100 m 600-700 m hiindiirliiklor arasinda doyisir. Simalda Vilos-
caya godor, conubda iso iran Islam Respublikasi sorhodino qodor davam edir
[6]. Bu torpaqlar kond tosorriifatt vo yasayis montogolori baximindan digor
oraziloro nisboton daha intensiv sokildo monimsonilir. Dag-meso sar1 torpaq-
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larda eroziya prosesinin qarsisint almaq {li¢iin meso-barpa islori aparilmali vo
yamaclarda terraslama islori aparilmalidir.

1.2. Psevdopodzollasmis dag-sart torpaglar dagotoyi diizonliklorindo,
cay terraslarinda, yamaclarin deliivial sleyflorindo, Xozor donizinin godim
akkumulyativ-abrazion terraslarinda formalasmisdir [12]. Bu torpaqlarin osas
problemlori diizon orazilords riitubat bollugu olan yerlordo bataglasma prose-
sino meyilli olmalaridir. Kond tosorriifatt magsadilo istifado zamani iso sum-
lama islorinin dorindon aparilmasi tolob olunur.

1.3. Qleyli-sart torpaglar doniz sahili ovaliq hissasino qrunt sularinin
giicli tosiri altinda formalagmisdir. Bu torpaqlarin iist genetik horizontlar1 sath
sularinin vo qrunt sularmin tasiri altinda riitubotlidirlor [7]. Qleyli-sar1 torpag-
larda tez-tez kond tosorriifat1 bitkilorinin istigamatini doyismok diizgiin deyil,
cay bitkisinin okilmasi iso daha moaqgsodouygundur.

2. Qohvayi torpaglar zonasi

2.1. Dag-mesa Qahvayi torpaglar meso vo yaxin kegmisdo mesalorlo
ortiilmiis dagaras1 ¢okokliklords, algaq vo dndagliqda, dagiistii diizonliklors for-
malagmisdir [12]. Hazirda meso ilo Ortiilmiis orazilordo palid vo palid-valos
agaclari, eloco do miixtolif ot vo kol bitkilori bitir, mesodon azad olmus orazi-
lorda iso kond tosarriifat: bitkilori: taxil, tiitiin, iiziim, giinobaxan va s. okilir. In-
sanlarin tosarriifat foaliyyoti naticosindo bu torpaglar eroziyaya sobab olmus-
dur.

2.2. Caman-gahvayi torpaglar yarimriituboatli soraitds, deliivial-pro-
liivial gilli ¢cokiintiilor tizorinds vo qrunt sularinin tasiri altinda formalagmigdir.
Yaxin kegmisds bu torpaqlar meso bitkilori altinda omoalo golmis, lakin sonralar
bu mesalor qirilmis, onun yerindo ¢omonlosmo prosesi getmisdir [10]. Qrunt
sularinin saviyyesinin yiiksolmosi bu torpaqlarda soranlasma vo bataglagma
prosesini intensivlosdirir. Kond toesarriifati mogsadilo istifado edilon ¢omon-
gohvayi torpaqlardan hazirda somorali istifado olunmur.

2.3. Dag boz-gahvayi (sabalidy) torpaglar kol vo quru ¢oldo forma-
lagmigdir [7]. Bu torpaglar intensiv istifado olundugu ii¢iin onlarin qida mad-
doslorinds azalma getmisdir. Vilayat daxilindo on ¢ox deqradasiya prosesi bu
torpaglarda getmisdir. Bu torpaqlardan sabit mohsul gotiirmok {igiin iizvi vo
mineral giibralorin totbiqins xiisusi digget ayrilmalidir.

2.4. Caman-bataqh torpaqlar doniz sahili diizonliklorin simal hisse-
sindo formalasmusdir. ilin isti dévriinda giiclii buxarlanma va qrunt sularinin
sotha yaxin olmasi soranlagmaya, payiz vo yaz movsiimlorindo atmosfer yagin-
tilart vo qrunt sularinin saviyyassinin yiiksalmasi bu torpaqlarin inkisaf etmasine
sobab olur [12]. Hazirda ¢goman-bataqli torpaqlardan kond tosarriifatt mogsadilo
torovozeilik, tiitiingiiliik vo baggiliqda istifado olunur. Comon-bataqli torpag-
larin miihafizesi magsadilo meliorativ tadbirlor gortilmalidir.

3. Bataqh torpaqlar

Bataqli torpaqlar vilayast daxilinde genis yayilmis vo hidromorf soraitde
formalagsmisdir. Bu torpaqlar Xozar sahili ovaliginin drenlosmis ¢okok terrasla-
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rinda formalasmisdir, az hallarda dagstoyi diizonliyin abrazion-akkumulyativ
va tobii drens malik qodim terraslarinda da bu torpaglara toesadiif olunur [10].
Bataqli torpaglar kond tosorriifat iigiin perspektivli hesab edilir va ¢altikg¢iliyin
inkigaf etdirilmasi iiglin ohomiyyatlidir. Bu torpaqlarda meliorativ toadbrilordon
sonra ¢ayciliq, tiitiingililiik vo baggiliq istigamotinds istifado oluna bilar.

4. Dag-mesd qonur torpaqlar

Dag-meso qonur torpaqlar Talis dag sisteminin 600-800 m-don, orta
dagligin 1600-1800 m hiindiirliikklorine qodor olan orazilordo yayilmisdir [11].
Dag-meso qonur torpaglar insanin hoyat vo tosorriifat foaliyyati noticosinds, on
cox 600-1200 m hiindiirliikklorde geoekoloji tozyige moruz qalmisdir. Bu tor-
paglarin yayildig1 orazilordo eroziyanin garsisin1 almaq vo ya eroziya prosesini
zaiflotmok {igiin mesolorin tobii barpasini tomin etmok lazimdir.

Notica. Lonkoran fiziki-cografi vilayati kond tossrriifati, xiisusilo sub-
tropik bitki¢iliyin inkisafi baximindan respublikamizin ixtisaslasmis region-
larindan biridir. Vilayot respublikada istehsal olunan kond tosorriifatt mohsulla-
rinin 9,3%-ni verir ki, onun da 46,4%-i bitki¢iliyin, 53,6%-1 heyvandarligin
payina diigiir. Kond torassiifatinin inkisafi baximindan vilayat ii¢ regiona: daha
yaxsi inkigaf etdirilmis, nisboton zoif inkisaf etdirilmis vo nisboton geri qalmis
kimi ayrilmigdir. Vilayot daxilindo kond tosorriifatinin yaratdigi ekocografi
problemlors asas etibarils torpaglarin miinbit qatinin ¢irklonmasi, onlarda ero-
ziya prosesinin siirotlonmosi, okin sahslorino normadan artiq giibrolorin veril-
moasi ilo baghdir. Kond tasarriifatinin ¢oxillik tesiri naticasinds torpaqglar mor-
fogenetik xassolorini xeyli itirmis, miinbitlik gostaricilori pisliys dogru doyis-
mis, bir sira ekocografi problemlor yaranmigdir. Problemin hall yolu kimi vi-
layst daxilinde kond tesorriifatinin foaliyystinin diizgiin istigamotlondirilmasi
va subtropik iglima xas olan anonavi bitkigiliyin inkisaf etdirilmasi tolob olu-
nur.
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IKOI'EOI'PA®OUYECKHUE ITPOBJIEMbI, CO3JABAEMbIE
CEJIbCKOM X031 CTBOM B JIAHKAPAHCKOM
OU3UKO-TEOT'PAONYECKOM PET'MOHE 1 UX PEHIEHUS

Y.A.BABAEBA
PE3IOME

OcCHOBHas IIeNTb CENBCKOTO XO3SIHCTBA - YAOBJIETBOPEHHE OCHOBHBIX MOTpPeOHOCTEH
HACeNIeHHUsI CTpaHBl B MPOAYKTaX MUTaHWSA. OJHAKO YBEIMYCHHE YHCICHHOCTH HACCICHHS,
CHW)KCHHE TUIOJIOPOJIUSL CENbCKOXO3SUCTBEHHBIX 3€MeNb, HECOOTIOACHHE HOPM IMPH HCIIOJIb-
30BaHUM MUHEPAIBbHBIX yI0OPEHHUH, XpaHCHUH W MepepabOTKE MPOIYKTOB, COOPAHHBIX C IT0-
JIed, HeJ0OCTaTKW B KOPMOBOH 0a3e >KHBOTHOBOJICTBA W T. JI. BBI3BIBACT PSJI DKOJOTO-Teorpa-
¢udeckux mpobdiiem. [yt 3TOro B CTaThe Ha OCHOBE ~CTATHCTHUCCKUX MATCPHAJIOB aHAIA3U-
PYIOTCSl TIOCEBHBIE IUIOMIAJIU CEIBCKOXO3SIMCTBEHHBIX KYIbTYp, MOTOJOBbE >KMBOTHBIX, HX
TeppUTOpUATBbHAS opraHu3aiys B JISHKsIpaHCKOM (u3uko-reorpaduvaeckoM paiioHe, Hccie-
IYFOTCSL DKOJIOTO-Teorpaduaeckue mpoOIeMbl, CO3/IaBaeMbIe CEITBCKUM XO3SHCTBOM, U TIpeia-
raloTCs MPEUI0KEHUS 110 UX YCTPAHEHUIO. PEIICHNUE.

KiroueBble ciioBa: cenbckoe XO3HCTBO, paCTEHHEBOJCTBO, JKHBOTHOBOACTBO, 9PO-
37, METUOPAIINS, SKOIOTO-TeorpapIecKue mpooIeMBbl

ECO-GEOGRAPHICAL PROBLEMS CREATED BY AGRICULTURE IN LANKA-
RAN PHYSICAL-GEOGRAPHICAL REGION AND THEIR SOLUTIONS

U.A.BABAEVA
SUMMARY

The main goal of agriculture is to meet the basic needs of the country’s population for
food. Hovever, an inerease in the population, a deacrease in the fertility of acricultural lands,
non-observance of norms in the use of mineral fertilizers, storage and processing of products
collected from the fields, shorteanings in the fodder base of animal husbandary cause a number
of ecological and geographical problems. For this, the article analyzes the soun areas of acri-
cultural crops, livestock of animals, their territorial organization in the Lankaran physical-
geographical region on the basic of statistical region on the basic of statistical materials, and
studies the ecological-geographical problems created by acreculture and else proposed
proposals for their climination decision.

Keywords: agriculture, crop production, animal husbandary, erosion, land recla-
mation, ecological and geographical problems.
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B myuennu nanmmadTa, B YACTHOCTH, €r0 3KOJIOTMYECKUX OCOOEHHO-
CTSAX, OCTaeTcsi €Ile MHOIO HEHCCIEOBaHHbIX BOMpocoB. Bmecrte ¢ Tem,
®.H.MwunbkoB otMmeuaer, uto jaHmmadr nsaruMepHbiid. C 3TOH uaeeld MOXXHO
cornacuthes. JlaHmmadTeI, HapsAIy ¢ TEM, 94TO 00IaTar0T He3aBUCHUMOM (DYHKITU-
€l B MPHUPOIHBIX CHCTEMaX, COCTOAT M3 CyOCHCTeM B3aMMHBIX cBszell. Ecre-
CTBEHHO, YTO OCHOBHBIM YCIJIOBHEM SIBIISICTCS IPHHATHE CTPYKTYP JaHTmadTa Kak
JMHAMHUYECKON CHCTeMbl. Takoe MpUOMMKEHHE 3aHUMAeT BaKHOE TMOJI0KEHHE B
OLICHKE DKOJIOTHUYECKUX ocoOeHHocTel nanamadTa. B manmamadTHBIX crcTemax
MOTOK BEIIECTB U SHEPTUU 00IaIaeT OYEHB CJI0KHBIMU OCOOCHHOCTSIMH [6].

Jlanamad el 001a1at0T BHYTPEHHEH MOP(OCTPYKTYpOH, BHEIIHIM TTOTO-
KOM, JIMTOI'€HHBIM, BHEILTHUM BO3yLIHBIM [IOTOKOM, KOCMUYECKON NOHU3ALIEH.

B pesynbrare BAUSHUSA COJHEYHOM PHEPTUM M BO3AYIIHBIX MOTOKOB,
MIPOXOXKACHHUE MpoleccoB (OTOCHHTE3a U T.JA. B JaHAmAadTe, MPOUCXOIAT Ka-
YECTBEHHBIE M KOJMYECTBEHHBIE N3MEHEHUSI, U HAKAIUTUBAIOTCS OPraHUYECKUE
BeliecTBa. [Ipy BO3HMKHOBEHMM HapyLIEHUN B OJHON U3 CTPYKTYp, COCTaB-
JSIONIMX KOMIIOHEHTHI JIaHAmAadTa, 3TOT MPOIECC OKa3hIBaeT BIUSHUE HA BCE
OKpykaromue JanamadTHeie KOMIOHEHThl. CKa3aHHOE OXBATHIBACT Ha3EMHbBIC
Y TIOJI3EMHBIC YacTH JaHAIadTa: MOPOIbl, TOYBBI, BO3IyX, PACTUTEIbHBIN 1O-
KpOB M, B UTOT€, MUP >KMBOTHbIX. CHJIbHbIE U3MEHEHUsI MPOUCXOIAIIUX MPO-
LeccoB B JaHAwmadTe MPOTEKaT Ha TIIyOMHE OT HECKOJBKUX METPOB JI0 Je-
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CATKH MeTpoB. 2 MccrnenoBanusi MOKa3bIBalOT, YTO AK€ B HIKHHUX CJIOAX — B
HAJIMOYBEHHBIX M MOJMOYBEHHBIX CJIOAX, B HAJAMOYBEHHOM U TOJMNOYBEHHOM
BO3JlyXe — BIUsSHHUE JaHAmadTa npoaosnkaeTcs. BepTukanbHO HampaBlIEHHBIH
0oOMeEH BEIIECTB U HEPTHH B JaHAIAPTaX, MPOTCKAIONINI B TUTOJIOTHIECKIX
YCIIOBHSIX, JAET TOJYOK MPOLIECCY €r0 BOCCTAHOBIIEHUA. DTOT MPOLIECC, HAPALY
C TEM, UYTO OKa3bIBACT BIMSIHUE HA KPYTOBOPOT BOJBI, YIIIEPO/Ia, a30Ta, CO3AET
YCIIOBUS JJIsl Pa3BUTHUSI OMOTEHHBIX 3JIEMEHTOB; OH XapaKTepeH JIIsl BCEX ecTe-
CTBEHHBIX JaHImadToB. Bce ommcanHbIe TpoIiecchl HEOOXOIUMO PUHUMATH
BO BHUMaHUE B eAMHCTBE JaHAmadTa. MexxcTpyKTypHbIif 0OMEH BELIECTBOM U
JHEpPTrUeH, MPOUCXO AN BO BCEX MOPA3ICICHIX JIAHIIA(QTHBIX KOMIUICK-
COB, JIellaeT ero TUHAMHUYHBIM. B To ke Bpems maHamadThl, OTIUYASICh KOM-
TUICKCHOCTBIO BHYTPEHHUX CBSI3CH, OOJIAAIOT TOPU3OHTAIBHBIMH M BEPTH-
KaJbHBIMH JIBIDKEHUSIMHU, OXBAaThbIBas BO BCEX CTPYKTypax OONbIINE U Mallble
TeppuTOpUH [6].

Jlanamad el MpeICTaBISIOT HHTEPEC Ha MEXKIUCIUIUIMHAPHOM YPOBHE,
SBJITFOTCST 00BEKTOM HccienoBaHus reorpaduuecknx Hayk. Cucrema reorpa-
(uyeckux HayK cOCTaBlsieT OCHOBY JaHamadToBenenus. Jlanamadrosenenue
0 CBOMM €CTECTBEHHO COITMAILHBIM acIIeKTaM 3aHUMAaeT 0c000e MECTO B MPH-
POIOBEIEHUH, TIPAKTUYECKOM T'PaJOCTPOUTENILCTBE U NMPOECKTUPOBAHUM pailo-
HOB, comuojoruu. HaydHas u mpakTtudeckas WHPOpPMAIUS HIPAaeT BaXKHYIO
poiib B pa3BUTUM 0011eil reorpadun. XoTs TEPMHUH «JTaHAMAPTY TaKKe UMEET
MEXIyHApOIHOE 3HAYECHHE, B 3TOM 3HAYCHUU CYIIECTBYIOT OTHOCHUTEJIbHBIE
pa3iuuus U UX HAJ0 NMPUHHUMATh BO BHMMaHue. B HacTosiiee Bpems CIOBO
«maramadT», Kpome reorpaduu, Nepenuio U B Apyrue Hayku . B AszepOaii-
JDKaHE U BO MHOTHX 3apyOeXHBIX TOCYIapCTBaxX B TAKUX OTPACIAX, KaK rpajio-
CTPOUTEIILCTBO, M300pa3UTEIIbHOE MCKYCCTBO, CIIOBO JIaHAMA(T MMEET KOH-
CTPYKTHUBHOE 3HaYEHUE.

B Hacrosimee Bpems B maamadTe BRIpaKaeTcs HE TOJIBKO MPUPOJIA, HO
Y y4acTKu (005IacTH, MJIOMAAN) U KOMILUIEKCHI MPOKUBAHUS YENIOBEKa, UX HH-
Terpamusi K NpupoHoit cpene. Tepmun «ianamadT» B HAYYHYIO JIMTEPATypy
Obl1 iprBHEceH B Havane XIX B. u3 ['epManum, rie BO3HUKIIA TIepBas IIKOJa
nanamadToBeneHuss. V3BeCTHBIMH MPEACTABUTEISAMHU JIaHAIIA()TOBEACHHUS
spistoTes 3.I1accapre, K. Tpomns, E. Xud u ap. B nocnenyronme roasl meH-
TpbI Ja"amadToBeneHust ObUTH co3nanbl B AHrmuu, @panmun, Poccun, CLIA
u nap. crpanax. llkona nanamadroseaenus B O6biBiieM CCCP Takke 3aHuMAan
BakHOoe  Mecto. Ee  wusBecTHhle  mpenacraButenu:  A.A.I'puropbes,
C.b.Konecnuk, A.N.Ucauenko, b.B.IlonbinoB, A.E.®enun, JI.JI.Apmana u np.
Onu co3nanm GpyHIaMEHTAIBHBIE OCHOBEI COBPEMEHHOTO JIaHAMA()TOBEICHUS.
YcTaHOBNIEHHBIE MU OTIpeAeNeHus Nanamadra aensarcs Ha 3 rpynmsl: 3

1. l'enetnyeckoe eAMHCTBO JIaHAmA(Ta, COCTOSINEE U3 B3aUMOCBSI3aH-
HBIX KOMIIOHEHTOB;

2. JlanpmadTel, COCTOSAIINE W3 TUIIOB, OOBEAMHEHHBIE B KOMIUICKCHI
¢busnueckoii reorpaduu;
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3. JlangmagTel, 001agar0IKe PETHOHAIBHBIM M TUIIOJIOTHYECKUM KOM-
IJIEKCOM IIPU KaKJI0M TaKCOHOMeETpHuecKoM pazaeneHuu. @.H.MunbkoB yka-
3bIBAET, YTO MPEJCTABJICHHbIE BCce 3 HaMpaBlIeHHUS OTJIMYAIOTCS MO (Qopme, B
HUX OCHOBHYIO POJIb UTPAIOT €CTECTBEHHO— TEPPUTOPUATIbHBIE KOMIUIEKCHI. OH
TaK)Ke OTMEYAeT, YTO KaXKJbli U3 3—X HampaBJieHU B IMIMPOKOM CMBICIIE CIIO-
Ba, HETIOCPEJCTBEHHO CBSI3aHHBIE C JaHAmA(TOBEACHHEM, O0BEANHSAET paio-
HUpOBaHUE B pu3ndeckoit reorpaduu [4].

B uccrnenoBanun manamadrToB AsepOaiipkaHa ¥ pa3BUTUU JaHAmad-
TOBEICHUS 0C000€ MECTO NpPHHAICKUT YydeHbIM WMHcturyTa I['eorpadum
HAHA wu reorpaduueckoro ¢akynprera bakunckoro ['ocymapcTBeHHOTO YHH-
Bepcutera. B dopMupoBanun HayuyHOU KONl JaHamadToBeneHus B Asep-
OalipkaHe y4YeHble 3THUX JBYX OpTraHM3allMil ChITpaiu BaxHyro posib. Cpenu
HUX craenyer ocobo ormetuth b.A.bymaroa, M.A. Myceun6oBa,
H.K.Kepumona, M.A.CyneliMaHnoBa. JTU y4yeHbIe, HapsiAy C yCOBEPILIEHCTBO-
BaHHUEM TEOPETUYECKUX OCHOB JIaHIIA(TOBEACHHS, 000TaTHUIN MPAKTHUYECKHE
HampaBieHusl JaHamadToBeneHus AsepOaiipkaHa M B CIOXKHBIX YCIOBHSAX
Bcero KaBkaza. BenencrBue toro, 4uro jnanama@ToBeJeHHE OXBAaThIBAET KOM-
TJICKCHI U OCHOBBI (PU3HUKO-TeOrpaUuecKoro paiOHNUPOBAHUS, OOIINE 3HAHUS
O TPUPOJIE U HAMIPABJICHUU B 3TOM 00JIACTH, UTPAET BAKHYIO POJIb B U3yUYEHUU
o6uocdepsl U reorpaduuecKoro Cjos, B TO K€ BPEMs B IKOJIOTHH JaHamadra u
B oOyiactu reorpaduueckoi sxkosaoruu [3].

JlannmagTel TOCTOSHHO MOJBEPIalOTCs BIUSHUIO CIOXHBIX M€OMHA-
MUYECKUX M SK30TE€HHBIX MpolieccoB. [locpeacTBoM 3TUX MpoOIeccoB ¢ OJIMK-
HUX W JJTBHUAX TEPPUTOPUI MPUBHOCATCS B JAHAIIA(TH OpraHUYECKUe Belle-
CTBA M MHUKpO3JeMeHThl. COrIacHO BBIYUCICHUSM YUYEHBIX, UX KOJIUYECTBO
U3MepsieTcss MUIIMOHaMU TOHH. [locpencTBOM MOTOKOB BO3AyXa, COINM U MHU-
HEepaJlbHBIE BEIECTBA B PE3yNIbTAaTe 3PO3UU MEPEHOCATCS C OJHOTO MECTa B
JIpyroe M akKyMyJupyrooTcs. B pesynbTare yka3aHHBIX INPOLIECCOB OCAJKH,
ocelarole MoJ M HaJa IMOYBOM, CO3/JAI0T cleUu(UYECKue Te€OXHMMHUYECKUE
IpoIecchl B MOYBE M CTpyKTypax nanmmadra. KoHedHO ke, B IK30T€HHBIX
(hakTOpax y4acTBYIOT U SKOJOTHYECKHE Mpolecchl. VX pe3yabTaThl MEePexoasT
U B 9HJIOTEeHHBIE mpouecchl. [lox ux BiusHUEM MaHamadT BO3AEHCTBYET U Ha
JUTOTEHHYIO CTPYKTYpy. [lo MHEHHIO yuYeHBIX, B pe3yJibTaTe BIUSHUS JIaH]-
madra MEHSETCS COCTaB U 00BbEM MOA3EMHBIX BOJA. DTH W3MEHEHHS OKa3bIBa-
10T BIUSHUE 4 Ha 3eMHYIO KOpY, Ha mpolecc penbedoobdpazoBanus. B Hekoro-
PBIX CllydasX OHHU SIBJSIETCS MPUYMHOM O0Opa30BaHMsI Ha3eMHBIX U MOJ3EMHBIX
reoMopdonorudeckux Gopm. Ouepensbie BHyTpUIaHAMADTHBIE CUCTEMBI CBSI-
3aHbl ¢ KOCMUYECKMMHU IpolieccaMu, 00JIee BCEro, ¢ COJIHEYHONW aKTUBHOCTBIO.
DTOT MpoIecC OKA3bIBACT BIUSHUE HA CTPYKTYpPY JaHAmadTa — Mo4By, pacTH-
TEJIbHBIN OKPOB, MUP )KMBOTHBIX U Y€JIOBEKa.

OpuH 13 Hanbosnee BaXXHbIX (PAKTOPOB B GOPMHUPOBAHUU JaHamIadTa —
€ro reoXMMHYecKHe OCOOCHHOCTH. B mpouuiom Beke reoxumwus Janamadra
copmupoBaach Kak HOBasi OTpacib Hayku. B ocHoBe popmupoBanus 3eMHOMN
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KOpBI HaxOJATCSl TaKUE MPOLECCHI, KAK pacHpelelIeHNe XUMUYECKUX DIIEMEH-
TOB, CUHTE3, pasiokeHue. Ha ypoBeHb nepuoga pa3ivuHbIX I€OXHMHUYECKUX
MPOLIECCOB KOCMUYECKUE U Te0(PU3NIECKUE MPOLIECCHI TAKKE OKa3bIBAIOT CBOE
BiustHue. Ha reoxummuueckue u reopu3nyeckie mpoLecchl BIUSIOT pa3InyHbIe
YPOBHM JIB)KEHHSI B IIPOCTPAHCTBE; OHU WIPAIOT BAa)XKHYIO POJIb B Pa3BUTUHU
nangmadToB. JlanmmadTHRIE THIBI TMOAYMHEHBI IEHCTBHIO T€OXMMHUYECKHX
3akoHOB. JlanamadTHas reoxumusi — 00JacTh HAYKH O XUMUYECKOM COCTaBe
KOMIIOHEHTOB, KOTOpBIE O0ECIEeYMBAIOT E€IWHCTBO MPHUPOIHO-TEPPUTOPUAITH-
HOTO KOMILIEKCA U, B TO K€ BPEMs, OTPAXAIOT €ro pa3inyuus. XUMHUYECKUE
3JIEMEHTHI JTanamadTa Bceraa B ABMKeHNH. OHU, HApsAIy ¢ XUMHUYECKON 3aK0-
HOMEPHOCTBIO, CBSI3aHBI ¢ aTMOC(epoil, reoPpU3nIeCKUMH, Fe0TMHAMUIECKIMHU
npoueccamu. B HEKOTOPBIX Cllydasx B pe3ysibTaTe BETPOBOM M BOJHOW 3PO3UU
B MMOYBE U MaTEPUHCKOMN MOpO/ie MOSBISIOTCS B JTaHAMA(TAX MUKPOIIEMEHTHI,
KOTOpBIE, BUTAsICh B TOPU3OHTAJILHOM U BEPTHUKAJIbHOM HaIIPaBJICHUSAX, CMe-
LIMBAIOTCS C MMOYBOM M IPYHTOBBIMU BOAAMHU. MUKPO3JIEMEHTHI PACTBOPSIOTCS
B BOJI€ M IIyTE€M TPAHCIUPALIUU BXOAAT B COCTAB PACTEHUM U KUBOTHBIX Opra-
HU3MOB. Hapsigy ¢ 3TuM, XUMHUYecKrue CBOMCTBA JaHAmadTa yCHIUBAIOTCS B
pe3ynbTare aHTPONOI€HHBIX BO3JEHCTBUI. Murpanus MUKpPO3JIEMEHTOB o0ec-
MEYMBAET KAK PACCEMBAHME, TAK U KOHIEHTPALMIO. B HEKOTOPBIX MeCTax KOH-
LIEHTPUPOBAHHBIE MHUKPO3JIEMEHTH 00Ja/1al0T AHOMAJIbHBIMU CBOMCTBaMH.
JlannmadTel B COOTBETCTBUU C BHYTPEHHHUMHU CTPYKTypaMu (JIyroB, KycTap-
HUKOB, JIECOB, KYJbTYpPHBIX PAaCTEHHil), COOMPAIOT ISl OOUTAIOIIUX B HUX Op-
raHu3Max pas3iuyHble MUKPO3JeMEHThI. [[03TOMYy BO3HUKAIOT S3KOXMMHUYECKUE
(9KOreoxXuMuYecKre) pa3nuyus B JaHamadTax [5].

OcHoBanHoe Ha uaesx B.M.BepHajackoro ydyeHue mo reoXumMuu JaH[-
madra, ObUTO Pa3BUTO yYEHBIMH, KOTOPBIC BBIIBUHYIHU PsJl HAYYHBIX HJICH.
Takux Hayunbix uneit copmuponan W.M.IlonoB. Hayunsie u mpakTuueckue
OCHOBBHI JaHAMAPTHOW TEOXMMHH KaK HayKy pa3BuBaiu M.A.I'nma3zoBckas,
B.B./lo6posckuii, JI.T.Jlykamosa, A.U.Ilepensman. B AszepOaiimkane mon 5
pykoBojcTBoM b.A.BynaroBa Hay4HBIE WHCCIEAOBaHHS B OO0JAcCTH JIAH-
mapTHOW TEOXMMHH HCCcieloBaHusl Obutk mpoBeneHbl A.H.AxmenoBbiM,
I'".PyctamoBbIM, Ipyrumu yueHbIMU. A3epOaliykaHCKUE Ie0JIOTH U HaJIeOH-
TOJIOTY MPOBENU HIUPOKUE UCCIEIOBAHUS TEOXUMHYECKIX 0COOEHHOCTEH MpH-
pOAHO— TeppuTOopUaIbHbIX coodiecTB. [lox pykoBoacteom I.M.CynranoBa B
bakunckom ['ocynapctBeHHOM YHUBepcuTeTe ObLIa cO3/laHa Majieo0MOXUMHU-
Yyeckask Hay4HO— HCCleoBaTeNbCcKas jaboparopusi, koropas ¢ 1970 r. ocy-
LIECTBIIET CBOIO AESATeNbHOCTh. [lo 3TOMy HampaBiieHHI0 ChHOPMHUPOBATIOCH
Hay4YHOE HalpaBlieHHE B 00JIaCTH COBPEMEHHOW T'€OXMMHH, a3zepOaiiKaHCKH-
MU YYEHBIMH TpOBEJCHBI IIeHHble HayuHble wuccnenoBanus (C.A.Vcaes,
A.M.ba6aes, A.W.Parum3zane, P.P.CynranoB u np.). beutu cnenansl uaTEepec-
HbIE€ COOOILIEHHS O CBA3AX MEXIY JaHIAa(THHIMU KOMIIOHEHTaMH M T'€OXUMHU-
el cpenbl. AzepOaii/pkaHCKHE XUMHUKU ChIFpajiy OOJBIIYIO pOJib B Pa3BUTUU
HampaBlIeHWH reoxuMuu naHamadTa U OKpyxawimehd cpeasl. P.A.Anuesa,
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B.M.AGGacaoB, A.M.baGaeB u apyrue yueHble CBOMMH HCCIEAOBAaHHUSIMU B
9TOM 00sacTH 00OTaTHIN 3HAHUS HAYYHOH M MPAaKTUYECKOH BakHOCTH. B 00-
JACTH TEOXMMHUHU NaHAMA(TOB MPOBEIEHBI IUPOKOMACIITa0HbIE HCCIeI0Ba-
HUS T€OXMMHUYECKUX YCJIIOBHUM, B TOM YHWCJIE BBISIBJICHO BIMSHHE T€OXUMHYE-
CKUX YCIIOBUH Ha 3[JOPOBBE KUBBIX OPTaHU3MOB. DTH UCCIEIOBaHUSI 000raTu-
aUCch WHGOPMAIIMEH MajaeonaToIOTHIECKOr0 U MEIUKO—Teorpaguaeckoro xa-
pakTepa. beutn mpoBeneHbl 3HaYMMbIe pabOTHI B a3epOaiiyKaHCKON YacTH
Bonpmoro KaBkaza mo ¢GopMUPOBaHUIO DKOTCOXUMUYECKUX YCIOBUH JaH]-
madta (I'..Pyctamos, 1997). B mouBax ropHOJIyroBOi 30HbI OblJIa BHISBICHA
BbICOKas KoHIeHTparus Pb, As, Zn, B, V, Cu, Hg u mm3kas Ba, Sr u Co. B
MOYBaX CpeHeH YacTH TOPHO—JIECHOM 30HBI coaepkanne Pb, As, Cu, Zn, Hg u
V Obuta OoJibllie ONTHMANILHOW KOHIIEHTpaIuu, a konnentpanus Co, Ni, Be,
Sr— MeHblIIIe ONTUMATBHOTO YPOBHS. B 9THX 30HAaX OBLIM OINpeneseHbl IIeMEH-
ThI, UI3MEHEHHsI B TaHAmadTaxX 1Mo HAMPABJICHUSM C CEBEpa Ha 0T, C 3arajia Ha
BOCTOK. DTO MOXHO BUIETh HAa T€OXUMHUYECKON KapTe maHAmadToB AzepOaii-
moxaHa. Ha r0)KHBIX CKJIOHAX B pe3yJibTarte HepocTaTka anemeHToB F, J B psine
parionax (3akatanma, ['ax, [lleku, Ory3 u ['abana) ObuTM BBISIBICHBI 3a00JIeBa-
HUS HACEJICHUs YHIEMUYIECKUM 3000M, Kapuecom 3y0oB[1].

Hanporus, npoBeneHue uccieaoBaHuii B OacceilHaX peKk TopHO—py-
HBIX MECTOPOXKIeHuM obnacteit MasuMm, banaken, Karex, Tana nmokasano, uro
B pe3ylibTaTe MIMPOKOIO UCIOJIB30BaHUS 3eMejb IS KyJIbTUBUPOBAHUS, TO-
CPEICTBOM MHOTHX 3JIEMEHTOB M3 MecTopoxacHui nmoaumeramios (S, Cl, Cu,
Zn, Pb, Sn, Mn, As, Cr, Ti, Co, Hg u ap.) 3arps3HseTcs okpykarolas cpeia u
CO3/Ia€TCsl KOJOTUYECKasi HampshDKEHHOCTh. MccnenoBanus B 00sacTy JaH/I-
madTHOH Teoxumuu, npoBeaeHHble |.M.PycramoBpiM, mokazanu B 6 naHi-
madTax I0KHBIX CKJIOHOB bosbmoro KaBkasza Hamudre OOJBIIIOTO CONEpP KaHUS
S, Cl, Cu, Zn, Pb, As, B, Mo u ap. >neMeHTOB, KOTOPbIE XapaKTepU3yeTCs
HapsIy C TOJOXKUTEILHON aHOManuel, Ho u HenocratkoMm Zr, Cr, Ba, Se, Ti,
Mn, J, F, BcreacTBum 4ero BO3MOKHO 00pa30BaHUE OTPUIATENILHON T€OXUMHU-
geckor aHoManuu. VccemoBanusl JaHAMaPTOB Ha FOKHBIX CKJIOHAX bosbiio-
ro KaBkasa 1o reoioruueckum, reopu3ndeckum, MOUYBEHHO—ITUTOIOTHIECKIM,
TCOXMMHUYECKUM TOKA3aTEeNsIM TO3BOJIAIOT BBIABUTH OOJIBIIYIO U MANyIO IHP-
KyJsuu BemectBa u sHepruu. @.H.MuibpKkoB crpaBelInBO yKa3blBall, YTO B
MajioM reorpaduueckomM 000pOTe TaKMe MPOIECCH, KaK pactpe/eiCHHe TeIuia,
Ouonoruueckoe oOpaleHHe XUMHYECKHX JJIEMEHTOB, Majoe TMpeBpalleHue
BOJIbI, S0JIOBBIC MUTPAIIMM MUHEPAIBbHBIX BEIIECTB SIBJISAIOTCS COCTaBHOM 4a-
CThIO OOJNBIIOrO reorpauuecKkoro HUKiIa. ITOT MPOIECC OTHOCHTH JUIIb K
¢busnveckoii reorpadun ObIIIO0 OBl HEAOCTATOYHO, OH OTHOCUTCS U K Mpodiieme
COLIMAaTIbHO—AKOHOMUYECKOW reorpauu, HO JO CHX TMOpP OCTAETCS MaJou3y-
YeHHON 00Js1acThi0 3HaHMs. M3BeCTHO, UTO MOCTOSHHBIA MpOLIECC MUTPALUU
AJIEMEHTOB MPOUCXOANUT B PA3NIUYHBIX THMAX JaHAIadTa MOCPEACTBOM MOTOKA
pPacTBOPUMBIX 3JIeMEHTOB. CHEIUATUCTBI 3TH MPOIECCH HA3BIBAIOT TUIIOMOP-

damu [1].
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[Ton ux Bo3meHCTBHEM (GOPMHUPYIOTCS T€OXMMHUYECKHE YCJIOBUS pas-
JWYHBIX TUTOB JaHamadTa. s ompeneneHuss CyIECTBYIOMIEH TeOXUMUYe-
CKOM CHUTyallud HEoOXOIMMO MPOBEJEHHE TIC€OXMMHUYECKOM Kiaccu(uKaluu
TaHAmadTOB, YTO JAaET BO3MOXKHOCTh COCTABUTh T€OXUMHUECKYIO KapTy.

['eoxumuueckas kinaccupukanus JaHAAPTOB B pa3Hoe BpeMs Oblia
pa3paboTaHa C y4eTOM psijia IPUHIIMIIOB, BBIABUHYTHIX JAPYTHMH T€OXHUMHUKA-
Mu. B reoxummueckoii knaccudpukamuu A.U.Ilepensmana (1961, 1966, 1975,
2000) murpanus aToMOB B JaHamadTax csizaHa ¢ GopMaMH IBMKEHHUS MaTe-
pun. B ero knaccuukanuym reoXuMHYECKUi COCTaB U MUKPO3JIEMEHTHI Ipe-
o0manaroT. B 3aBUCMMOCTH OT CyMMapHOTO THIIa MUTPAIMH Pa3ZesIOTCs Ha
OuoreHHbIe, a0MOTCHHBIE M TEXHOTCHHBIE (aHTpOTIOreHHbIe) JanAmadTel. Pac-
npeeneHrne OMOTeHHBIX JIEMEHTOB B JaHIIa(Te OCHOBBIBAIOT HA OCOOEHHO-
CTSIX OMOJIOTMYECKOr0 KPYroBOpOTa M BeAyllero Tuna murpauuu. Ha teppuro-
pun Asepbaiimkanckoil PecriyOnmuku GopMupoBaHue U pa3BUTHE FeOXMMUYE-
CKUX JIJaHAA(TOB HAXOAATCS MOJ BO3IACHCTBUEM psAJla NPUPOAHBIX (PAKTOPOB.
Kak 1 Bo Bcex TOpHBIX paiioHax, B (OPMHUPOBAHUH BEPTHKAIBLHOW 30HAIBHO-
CTH y4YacCTBYIOT KJIIMMAT, TOYBbI U PACTUTEIbHBIN MOKPOB.

Takum o0pazom, mpu Kiaccu(UKAUN TEOXUMHUECKUX JaHAa(ToB,
HapsAgy C T€OXMMHUYECKOM MX XapaKTepUCTUKOM, YUMTBHIBAETCS BO3ZEHCTBUE
¢busnkoreorpaduyeckux GaxkToOpoB.

CoOTBETCTBEHHO OCOOEHHOCTSIM OHOJIOTMYECKOro KpyroBopoTa Ha 7
TeppUTOpUHU A3epOaiikaHa JaHImadThl IEIATCS Ha YEThIPE TPYIIBI: TOPHO—
JYyrOBble, TOPHO—JICCHbIE, CTENHbIE M NOJYMyCThIHHBIE. B cBOIO ouepens
Ha3BaHHBIC TPYIIBI JENATCS HA pa3iWdHble TUMBI JaHamadra. [eoxumuuec-
KM€ TPYIIbI JaHAmadTa onpeaessoTces no o0beMy OMOMacchl, a TUIBI JIAH/-
madra ONmpenenstoTcsi OTHOCUTEIBHO OMOJIOTHYECKO MpoayKTuBHOCTH. Ha
OCHOBE 3TUX MPHUHLUIOB aJbIIMHCKHUE U CyOalbIUIICKHE BBICOKOTOPHBIE JIyTra
MO’KHO OTHECTH K Pa3HbIM THUIaM JIaHAmApTa: TOPHO—JIECHBIM, TOPHBIM JIUCT-
BEHHBIM JiecaM, KCepO(GUTHBIM TOPHBIM, 3aCyLUIMBBIM. Kak OTJenbHbIe TUIbI
naHamadTOB BBICISIOTCS JUCTBEHHBIC Jieca U JiecHble KycTapHuku. A.W.Ile-
pelibMaH, OCHOBBIBAsCh HA KIACCHU(MKALMU MUIPALUM XUMHUYECKUX 3JIEMEH-
TOB, OTJaeT NPEANOYTEHHE BOJHOW MHUTpaluu. [pymimbl ¥ THIIBI, SBISSACH
KpyHHeHIel# TAKCOHOMUYECKOW eIMHUIICH M0 0COOEHHOCTSIM OMOIOTUYECKOM
MUPKYJSIINAN, JIEJIATCS Ha OTHOCHTEIBHO HEOONBIINE TaKCOHOMHYECKUE €IH-
HUIIB! TI0 TOJYy, KIaccaM M BHJAaM, XapakTepy MUIrpanuu Boabl. MTak, Murpa-
U] XUMHYECKUX JIEMEHTOB CBSI3aHA HE C PA3JIMYHBIMH aTOMaMH OHOJIOTHYE-
CKOTO LIMKJIA, 3 C UHTEHCUBHOCTBIO paclipeleleHus BOJIbl, KOTOpast ¢ MPUHATHU-
€M eIMHOW TaKCOHOMHYECKOW KJIACCHU(HMKAIIMK BUOB JICIUTCS HA aJTIOBUAIIb-
HblE, TPAHCAJJIIOBUAJIbHBIC, CyNEepaKBaJIHbIe, TPAHCKYMYJISITUBHbIE U AKKyMYy-
JIAITUBHBIC TEOXUMUYECKHE JTaHIaThI [2].

Ha tepputopun AszepOaiimkanckoir PecnyOunku TunomopgHble Mak-
pOdJIeMeHTHl (MaKpOMOHBI) BOJBI, B 3aBUCUMOCTH OT MHTEHCHBHOCTH MUIpPa-
LIUM Yepe3 pa3Hble THUIbI JJaHAAPTOB, BKIo4aoT: SO4—Na (cynbdar Hatpus),
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SO4— Na—Ca (cynbparHo—HaTpueBas—Kkanbuuenas), SOs—Ca—Na (cynbhaTHas
KanbieBo—HaTpuenas), SO4— HCOs—Na (aarpus cynsdar-ruapo), Na —-Mg—
SO4 (cynbdarno—nHarpueBas—mapranna), HCOs3 —Na— Ca (ruapo—HaTpHueBo-
kanbimeBast), SO4-Mg—Na (cynspaTrHO—MaraueBo—HaTpueBbiii) u Cl —Na
(matpust xyopua). CaMolt MENKOW TaKCOHOMHYECKON eIuHHUIIeH Kiaccuduka-
LMW NPUHATO cuuTaTh BuA. [locnenHuil ABiseTcs HEAEIUMbIM TaKCOHOMUYE-
CKMM BHJIOM B PaclpelelieHUHd U B MUTPALUA BTOPOCTENEHHBIX XMMHUYECKUX
AJIEMEHTOB (MHKPOAJIEMEHTOB), OCOOCHHOCTSIX MUTpAaIlMU. B CBsI3W ¢ 3TUM B
OCHOBY KIIQJIeTCSI XapaKTEepPUCTHKAa COCTaBa MOPOJ, 0Opa3yIOUINX CTPYKTYpPY
naHamadTHONH JTUTONOTHU. TeM He MeHee M3ydaTh FeOXMMHUYECKHE XapaKTe-
PUCTUKH HE TOJIBKO MO MOPOJaM, HO U IO MOYBE, BOJE, CyXOMY OCTaTKy— IO
30J1€ pacTeHUl, IJe KOHLUEHTpalus ONPEIeICHHbIX MUKPOAJIEMEHTOB BbICOKAs,
a coJiep’kaHue HEKOTOPBIX MUKPO3JIEMEHTOB HA000POT, MO CPABHEHHIO C KJIap-
KOM, OTHOCHTEIBHO HH3KOE. AHOMAaJbHBIE TEPPUTOPHH OBUIM BBISIBICHBI U
MOKAa3aHbl B COCTaBJICHHBIX ISl TEPPUTOPUHN PECITyOIUKHU KapTaxX W MOKa3aHBI
TaKke B popMe reoxumuueckux ¢popmyi. B memom, mpoucxopsiiue B reorpa-
(budyecKkoM clioe MPOIECCHI CBSI3aHbI C 8 MPOUCXOAAIIUM B Onocdepe Onosoru-
YeCKUM LHKJIOM [1].

B cTpanax u permonax reHeTHueckrne 0COOCHHOCTH JaHIIAPTHBIX TH-
OB MOKHO YTOYHHUTH MO AMHAMUKE, (PU3MYECKIM U XUMHUYECKUM CBOICTBaM.
OpHako HaJ0 MPUHATH BO BHUMAHUE, YTO JIaHAMA(THI, OyIyud CIIOKHBIMH U,
OTJIMYAsACh APYT OT ApYTa, BIUAIOT HA KOHTPACTHOCTh TEPPUTOPUHU, B TO XKe
BpeMsI HaXOJASTCS B CHJIBHOM BELIECTBEHHOM U 3HepreTudeckom odomene. Ilo-
3TOMY 3TH 00JacTU HA3bIBAIOT CMEIIAHHBIMU, OJIM3KUMU IPYT K ApPYyry (mapa-
reHernyeckumu). @ .H.MunbkoB st Poccun Bblienun 1Be OCHOBHBIE JIAH[-
mraTHIC 30HBI (110 MAPareHETUYECKUM CBS3SIM U BIMSHUIO UX APYT Ha IpyTa):
Atnantuka — EBpaszus, JlanpHuit Boctok — Tuxuii okean. Ha ocHoBe Takoro
MO/IX0J1a MOXKHO pa3/ieinTh APyrue MaTepuku U KoHTUHEeHThl. Hanpumep, Ka-
Hajga-Apktuka s CeBepHoll Amepuku, Annanaud — Atnantuka B CHIA,
Anppl-Tuxuii okean, Ilororonuss KapauOsl, Atnantuka—bpazunus—Tuxuii
okead B HOxnoit Amepuke, CpenuzemMHoe Mope-nyctbiHs Caxapa B Adpuke
[3] u T.0. B pa3snuuHbIXx 00JacTAX MPUHLMIIBI KJIacCU(UKALMU MOTYT OCY-
LIECTBIATHCA HA OCHOBE M€30— M MUKpOypoBHeW. Hampumep, Ha Me30 ypoBHE
BoiiestoTea LlentpanbHas Asus—Kacnuii, Kacnuii— Bocrounsiit KaBkas, Hu3-
MeHHocTh Poccun—Kaskas, KaBka3-Apasuiickuii noiayoctpos. s KaBkaza u
AzepbaiiykaHa Ha MUKpPO YPOBHE B KaueCTBE MpHUMepa MOKHO noka3ath: Kac-
nuiickoe mMope—Boctounoe mobepexne KaBkaza, UepHoe mope — 3amanHoe
nobepexne KaBkaza, bonpmoii KaBkaz — Kypa—ApakcuHckasi, B 4aCTHOCTH
[[lupBanckas HU3MEHHOCTh, bonbimoi KaBkaz—Mopu, Maneiii KaBkaz— Ilpa-
BbIll Oeper Kypunckoii Husmennoctu, Manbiiit KaBkaz—Kapabaxckast paBHuHa.

OOMeH BelIecTB ¥ SHEPTUU IUPKYIUPYIOT HA PA3IUYHBIX YPOBHAX. DTH
YPOBHHU OBIBAIOT pa3IM4HON CUJIbl U Juana3zoHa. CymiecTByeT He0OX0IMMOCTb
B IPOBEACHUU HCCIEIOBAaHUNA B ATOM OOJIACTH, LEIeCO00pa3HO IMPOBOIUTH
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paifoHMpoBaHKEe. AHTPOIOreHHbIE JaHAmAPTH 3aHUMAIOT 0coboe MecTo B
naHamadTHRIX THIAX. X HEBO3MOXKHO OXBAaTHThH TOJIBKO JIUIIb (PU3UKO— I'e0-
rpadguyeckuM parloOHMPOBAaHHEM—OHO HEJIOCTATOYHO OTpPa)kaeT IeHE3UC, CBA3b
MEX]ly aHTPOIIOT€HHBIM WU MPHUPOIHBIM JaHamagdToM. st TOro 4Todbl oTpa-
3UTh paHOHHMPOBAHHE MPUPOJHO—TEPPUTOPHAIBHBIX CHUCTEM, MX CBSI3U (CHH-
T€3), HaJO0 MPOUTH TPH CTATUH: Tajeoreorpauueckyro, gpusuko-reorpadu-
YEeCKY0, IKO-reorpaduueckyio (WM K€ OCYIIeCTBUTH obiiereorpaduyeckoe
paiionnpoBanue). B skojormueckoid reorpaduu 3TO HMCCIEIOBAHHE MOXKET
MMETh OOJNBIITYI0 HAYYHYIO U MTPAKTHUECKYI0 3HAYUMOCTS [7].
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BiOSFERDOKI LANDSAFTLARIN ROLU VO EKOLOJi XUSUSIYYOTLORI
T.0.IBRAHIMOV, S.M.iISKONDOROVA
XULASO

Mogqalodo asagidaki mévzular miizakiro olunur: landsaft vo onlarin xiisusiyyatlori;
biosferdaki landsaftin rolu; landsaft dinamikasimin ekoloji naticalori; geokimya-kimyavi xas-
solori, landsaft ekologiyasinin xiisusiyyetlori; geokimyanin ekoloji shamiyyati vo iqtisadi
landsaft tosnifat1.

Acar sozlor: landsaft, landsaftlarin tosnifati, landsaftlarin ekoloji xiisusiyyatlori, land-
saftin biosferds rolu, landlsaft dinamikasi, landsaftin ekologiyast

ROLE AND ECOLOGICAL FEATURES LANDSCAPES IN BIOSPHERE

T.0.IBRAHIMOV, SM.ISKANDAROVA
SUMMARY

The article discusses the following topics: landscapes and their features; role of
landscapes in the biosphere; environmental results of the dynamics of the landscape; geo-
chemistry-chemical properties, peculiarities of landscape ecology; environmental significance
of geochemistry and economic landscape classification.

Keywords: landscape, classification of landscapes, environmental features of the
landscape, the role of landscapes in the biosphere, landscape dynamics, landscape ecology.
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Cmamosi nocésuyena uccie008anur0 KoaudeCmeeHHblX Kodgguyuenmos dezpadayuu
Jleco-pacmumenbHo20 nokposa 8 pezuone Manozo Kasxasa. Ilpusoosmcs ceedenusi o pacmu-
menvHoCcmuy  ykazanno2o pezuona. Iloopobuno noxasan npoyecc 06pabomiu KOCMUYECKUX
CHUMKO8, BKIIOYAIOWULl nposedeHue paouoMempuieckol U ammoceprou Koppekyuu, d
maksice onpeoenenue cCoOCMoAHUs paCMUmMenbHOCmu Ha 0cHoge paciema unoexkca NDVI.

KiioueBble cJI0Ba: JI€CO-PaCTUTENBHBIN MOKPOB, KOCMHUUECKUE CHUMKH, PaIUOMETpPHU-
Yeckast 1 aTMoc(epHast KOPPEKIHS, HHAEKC PaCTUTEIEHOCTH

Beenenue.

B Hacrosiiee BpeMst OJTHOW M3 BOKHEHIIIMX YKOJOTUYCCKUX MPOOJIEM MpH-
3HaeTCsl MpobiieMa COXpaHEHUsI U IPUYMHOKEHHS JIecHOTro MokpoBa. Beero 150-
200 net Tomy Hazan 35% teppuropun Asepbaiiikana ObUI0 HOKPHITO Jecamu. B
HacTosIee BpeMsl — ToJIbKo 12%, 4To ropa3no MeHblle, 4eM B coceHUX I 'py3un
u Poccun. bosbliasi yacTh JIECHBIX MAaCCHBOB PacCIoyiaracTcs B CEBEPHOM U BO-
cTouHOi wacTsax AsepOaiimkana. Tak, 49% u 34% IecHBIX pecypcoB CTpaHbI
MPUXOAUTCS Ha OO0 pernoHoB bombioro n Manoro KaBkaza cOOTBETCTBEHHO.
OObeKkTaMy JTaHHOTO MCCIICJJOBaHUS CTajM Jieca COceqHMX JlalikecaHckoro u
Kemabekckoro paiioHOB, BXOsIIMX B peruoH Masoro KaBkasza.

JlamkecaHckuil paliloH pacioJio’keH Ha ceBepo-BocToke Masnoro KaBka-
3a, Ha BeicoTe 1600-1800 MeTpoB Hax ypoBHEM MOps. M3 MOgE3HBIX HCKOMAe-
MBIX €CTb JKeJie3Hast py/Ja, KOOaJbT, aIyHUT, MpaMop, OapuT, 30JI0TO U IPOYHE;
€CTh MUHEpaJIbHble UCTOUYHUKHU. Ha Tepputopun Jlamkecanckoro paiioHa pac-
MIPOCTPaHEHbI Oypble TOPHO-TYTOBBIE JCPHOBBIE, Oypble TOPHOJIECHBIE MOYBHI.
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PacTuTenbHbIM TOKPOB COCTOUT U3 aIbIUMCKUX U CyOaIbIIMUCKUX JIYTOB, LIH-
POKOJIMCTBEHHBIX TOPHBIX JIECOB (TMPOM3pacTaroT qyOsl, rpadbl, OyKH), KycTap-
HHUKOBBIX U PEAKOJIECHBIX JIYroB [1].

Kenabekckuii paiiloH HaXOAUTCS B 30HE CpeAHEN U OOJBIION BO3BBIIICH-
Hoctu Mainoro KaBkaza. MakcumanbHas Beicota coctasisier 3500 m. Ha tep-
pUTOpUU paiioHa PacIONIOKEHBI MECTOPOXKIACHUS YEPHOTO U OeJI0ro Mpamopa,
Meau, 30510Ta U Oupro3bl. PacnpocTtpaHeHsl Oypble TOpHOJIECHBIE, E€PHOBBIE
TOPHO-JTYI'OBbIE MOYBBI. PacTUTENbHBIM MOKPOB Ha CpPEAHETOphE IMpEeUMYIIe-
CTBEHHO COCTOUT U3 KYCTApPHUKOBBIX M PEJKOJIECHBIX JIyTOB, IIUPOKOIUCTBEH-
HBIX JIecOB (1yObl, Oyku, rpalbl), HA BBICOKOTOPHBIX TEPPUTOPHUSIX PacIpo-
CTpaHEHBI CyOTBITMICKNE U albITUHCKHE JTyTa [2].

N3-3a BBICOKOTO ypOBHS 3€MJIENIOIB30BAaHMS HA MCCIEAYEMON TEPPUTOPUU
€CTECTBEHHAsl PACTUTENIbHOCTh COXPAaHWJIACh B OrpaHUUYEHHOM crerneHu. OnHako
KJIMMart, Tonorpadusi U pazHooOpasue MmoyBooOpa3yIouX MOPO B 3TOM paiioHe
MIPUBEIIH K MOSIBJICHUIO 37IECh Pa3HOOOPA3HOH JI€CHOM pacTUTENBHOCTH.

PactutenbHOCTH Ha ceBepo-BocTOUHOM ckiIoHe Manoro KaBkasza cdop-
MHUpPOBaHa MO 3aKOHY BEPTUKaJIbHON 30HANBHOCTH. C yMEHBIIEHHEM BBICOT
HaOJII0IAl0TCS U3MEHEHUS B PACTUTENBHBIX (popmarmsix. [3]

Ha ceBepo-BoctounoM ckioHe Manoro Kaskaza no Bwicor 400-500 m
pacnpocTpaHeHa MOJIyIyCThIHHAs M CyXasl cTenHas pacTureiabHocTh. Henocra-
TOK BJIaTM B IIOYBE B 3TOW 30HE, BBICOKME TEMIEPATYyphl JIETOM, HCIApEeHUE
BJIATM W 3aCOJICHUE TOYBBI — OCHOBHBIC (DAKTOPHI, BIMAIONINEC HAa U3MEHEHUE
pactuTenbHOCTH. bhIcTpoe pazpacTaHue paHHEH BECHOM, 3aTeM HMCUE3HOBEHHE
B KOHIIE allpesisi - Hayajie Masi, 1 BTOPUYHOE IMOSIBIIEHUE OCEHBbIO — TAaKOBBI Ce-
30HHbIE KOJIeOaHUsI.

Jleca naunnarotcst Ha BeicoTe 600-700 M Haj ypoBHEM Mopsi. B HekoTo-
pbix yacTsax Manoro KaBka3a cpein OCHOBHBIX JIECHBIX JI€peBbEB Ipeolaaa-
10T Oyk, kieH, ny0 u rpad. Ha OompmmHcTBEe Teppuropuii BeicoTol 10 800-
1000 M 5teca ObLTM MOJTHOCTBIO BBIPYOJIEHBI, @ HA UX MecTe 00pa30BaIMCh MPO-
M3BOJHBIE PACTUTENIbHBIE O0OpPA30BaHMUS.

Bricokorophas yacte xpedros Illaxpar u Myposnar nokpeita cy6asb-
nuiickumu Jiyramu. CyOGanbnuiickue jtyra oOpa3yroT HIMPOKYIO I10JIOCY Ha BbI-
corax 1800-2300 M. U3-3a BeIpyOKH Jieca MeCTaMH ATH JIyra OMYCKAaroTCs 10
BbICOTHI 1800-1900 M.

B cootBercTBHM ¢ npoekToM HanmoHaabHOH IporpaMMel 0 BOCCTaHOB-
JICHUIO M YBEJIMUEHHUIO JIECOB 0c00asi pojib B UCCIIEJOBAHUSIX COCTOSIHUS JIECHO-
ro MOKpoBa OTBoAUTCA Ucnonb3oBaHuio [ IC-TexHONOruil U aHanu3y CryTHH-
KOBBIX CHUMKOB. B nmanHO# cTaThe OyaeT moapoOHO, MO IiaraM roka3aH Impo-
1ecc 00pabOTKH CIyTHUKOBBIX JAHHBIX C LIEJIbIO OMPEACIUTh MapaMeTphl jae-
rpajaiuu JeCo-pacTUTEIbHOIO TOKPOBA HAa HCCIEAYEMOM TEpPUTOPHUH.

Marepuajibl U1 MeTOABI

CymiecTByeT 10CTaTOYHOE KOJIMYECTBO BEO-CEPBEPOB, PaCHpPOCTPAHSIO-
LIMX F€ONPOCTPAHCTBEHHBIE JaHHBIE, 3 UMEHHO, MHOTOCIIEKTPAJIbHBIE CITyTHU-
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KoBble CHUMKH. CIyTHHKOBBIE CHHMKH MPEACTaBISIOT CO00M M300paxKeHue
MECTHOCTH, TIOJTy4€HHOE Ha OCHOBE CheMKH O cIyTHHKA. Ceifuac pa3penieHue
HEKOTOPBIX KOCMHMYECKHUX CHHUMKOB JOXOIUT 10 0,5 MeTpa, uTO IMO3BOJISIET
paccMoTpeTh JeTalii, KOTOPhIX HEe YBUACTh Ha KapTax. CHHUMKHU JIETA0TCS B
pa3IMYHBIX JMAaNa3oHaxX AJIEeKTPOMAarHuTHBIX BoiH. Hambomnee pacmpocTpane-
Hbl M300paXCHHUS B BHUIUMOM CIICKTpE, NMPUBEACHHBIE K TaK HA3BIBAEMBIM
HaTypalbHBIM I[BeTaM. Takue n300pa)keHHs] UCIOIB3YIOTCS Ha BeO-CepBHCaX,
Hanpumep, Ha Google Earth.

OcHOBHBIE OMepaluy, KOTOpbIe MPOU3BOIATCA HaJl T€OAaHHBIMU — 3TO Oy-
bepuzanms, Knacrepusarysi, nepecedeHusi. OCHOBHBIEC AJIEMEHTBI T€OMPOIIECCHHTA
JaHHBIX BcTpoeHsbl B mporpammbl [ UC u makeTsl 00pabOTKY TaHHBIX.

Temarnueckas 00paboTka U AemupPUPOBAHUE — ITO MPOIIECC PACIIO3HA-
BaHUA U OMHCAHUS OOBEKTOB U SBICHUN HAa KOCMHUYECKUX CHHUMKAaX, KOTOpbIE
MIPOM3BOISATCS. ABTOMATHYECKH MJIM C TIOMOIIBIO crienuaiucta. [lomumo onTu-
YEeCKOro JAHarna3oHa, Mpu Aemu(pUPOBaHUU OOBEKTOB YACTO MCIIOJB3YHOTCS
NPYTHE Y9aCTKU CIEKTpA.

CryTHUKOBBIA CHHUMOK OXBAThIBAET OMpEEIeHHYI0 Teppuropuio. [1io-
[aIb TEPPUTOPUH 3aBUCHUT OT TUIIA CEHCOpa CITyTHUKA, a TakKe OT ero opou-
Thl, © KOHEYHO, BBICOTHI. BEhIIlIe BceX pacmoioXKeHbl re0CTallMOHAPHBIE CITYT-
HuKH. BeicoTa ux opoutsr crporo 35 786 KM HajJ YPOBHEM MODSI, U BPAIIAlOTCS
OHU BJIOJIb JKBAaTOpa. B CBsI3WM € 3TUM ISl ONMUCAHMS MOJOXKEHHUS CITyTHUKA
JOCTaTOYHO yKa3aTh, HAJl KAKAM MEPHUIMAHOM OH HaxoxuTtcs. Hampumep, reo-
CTallMOHApHBIN cmyTHUK «AzerSpace 1 / Africasat la», mpuHamexamun
AzepOaiixkany, 3aHUMaeT reocTanMoHapHyto opouty 46,0°E, To ecTh Haxo-
JIUTCST HaJ KBAaTOpoM Ha 46° BocTouHOM A0JATOTHI [4]. CKOPOCTH BpallleHUs
re0CTaI[MOHAPHBIX CIIYTHUKOB BOKPYT 3€MJIM COBIMAJAeT CO CKOPOCTBIO Bpa-
mernst 3emiu. [losToMy TSl HETOBUKHOTO Ha3eMHOT'0 HAOIFOaTe s Te0CTa-
LIMOHAPHBINA CIYTHUK KaXKETCS TaKKe HemoJABWKHBIM. OH Kak Obl BUCUT B OJ-
HOUW W TOH Xe TOYKe Heba, HE MEHSSI CBOCTO IOJIOKCHHS B 3aBUCUMOCTH OT
BpEMEHH CYTOK U BpeMeHHu rojaa. Ha reoctannoHapHoii opOuTE HAXOIATCS B
OCHOBHOM TEJICKOMMYHUKAIIMOHHBIE CITyTHUKU. CIYTHUKH JHCTAHIIMOHHOTO
s3ouaupoBanus 3emnu ([33) pacmosnoxensl Ha Gonee HU3KUX opbuTax. B pe-
3yJbTATE ATOTO OHU IMOCTOSTHHO MEePEMEIIAI0TCS TI0 HeOy OTHOCHUTEIBHO OIpe-
JICIICHHOM TOYKM Ha 3eMHOM MoBepxHOCcTU. Huskas opbuta mo3BomsieT moiy-
9aTh CHUMKH C 00JIee BBICOKUM Pa3pelICHUEM.

CtpeMHUTENbHOE Pa3BUTUE UHTEPHETA, YBEIUUCHUE MEXTyHAPOIHOM KO-
oriepaIy, B TOM YMCIIe, B HAyYHOU cepe, mpuBeIo K He0OX0IUMOCTH 0OMEHA
TeONpPOCTPAHCTBEHHBIMHU JaHHBIMHU. C 3THM CBSI3aHO YBEIWYCHHE KOJIUYECTBA
BeO-CepBEpPOB — MOCTABIIUKOB T'€0TaHHBIX. HECOMHEHHBIN TUIEP CPEaH TaKHX
caiitoB — caiit ['eonorunueckoii cmyx0b1 CILIA — earthexplorer.usgs.gov. Ha
puc. 1 mokaszaHa CTpaHUWIa JAHHOTO CaiTa IMOCIe 3amycka IpH BEIOOPE TeppH-
Topuun Azepbaiimxana.
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DTOT pecype codeTaeT B cebe CpelcTBO MPOCMOTpa KOCMUYECKUX CHUM-
KOB 3€MHOH MOBEPXHOCTH M CPEACTBO MOMCKa AaHHBIX [[33 ¢ campIX pa3HBIX
CITyTHUKOB I10 HamOoJee MoIHOMY B MHpe KaTajory. C ero moMoIIbio MoJb30-
BaTeNlb MOXKET HE TOJILKO OPOPMHUTH 3asiBKY Ha HAWJEHHbIE UM IO KaTaJory ap-
XHMBHBIE JAaHHBIE, HO U 3aKa3aTh HOBYIO ChEMKY, 33/1aB TpeOyeMble TapaMeTphl.

Ha caitite USGS npennaraercss IMpOKHil aCCOPTUMEHT CHUMKOB 3€MHOM
MMOBEPXHOCTH, CICIAHHBIX B Pa3jIMYHOC BPEMs, OT apXUBHBIX, JI0 COBPEMCH-
HBIX, KOTOpbIE B OOJIBIIIOM KOJMYECTBE MOCTABISIOTCSA HBIHE (DYHKIMOHHUPYIO-
IIUMH CITy THHKAMH.

Oco0o crnenyer cka3zaTh PO CHUMKHU CIyTHUKOB cepun Landsat. Heine
¢byHkImonupyrommid cmyTHUK Landsat-8, kak W ero mpeanecTBeHHUKH, TPO-
W3BOJUT CHUMKH 3€MHOM TMOBEPXHOCTH B PA3UYHBIX AHAMa30HAX JJIEKTPO-
MarHuTHOTO CHeKTpa. B Tabimiie 1 mpuBeACHBI 9acTOTHI IUANAa30HOB M IOSIC-
HeHus cmyTHuka Landsat-8 [5].

Tabmuma 1
XapaKTepUCTHKH IMANA30HOB 4acToT, Hcnouab3yeMmble Landsat 8
Homep
JAuana3on yactor, MkM | Paspemenue, m |IIpumeuanue
AMAna3oHa
1 0.433-0.453 30 Deep Blue and Violet
2 0.450-0.515 30 Blue
3 0.525-0.600 30 Green
4 0.630-0.680 30 Red
5 0.845-0.885 30 Near Infra Red (NIR)
6 1.560-1.660 30 Short Wave Infra Red (SWIR) 1
7 2.100-2.300 30 Short Wave Infra Red (SWIR) 2
8 0.500-0.680 15 Panchromatic (Pan)
9 1.360-1.390 30 Clouds
10 10.6-11.2 100 Thermal Infra Red (TIR) 1
11 11.5-12.5 100 Thermal Infra Red (TIR) 2
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1-i quana3oH 4yBCTBHUTENEH K INyOOKOoMy cuHeMy U ¢uoneroBomy. Cu-
HUHN LBET TPYAHO BBIAEIUTH, OCKOJIBKY OH JIETKO PacceUBAaeTCs YaCTUUKAMM
MBUTA ¥ BOJABI U JaKe MOJIEKYJIaMU BO3[yXa. JTO OJHA U3 MPHUYMH, IO KOTO-
pPBIM OYEHB JajbHHUE OOBEKTHI, HAPUMED, TOPHI Ha TOPU30HTE, a TaKkKe HeOO,
KaXyTcCsl TOIMyOBIMU. DTOT AMANAa30H TAaKKe HA3bIBAIOT MPUOPEKHBIM M a’po-
30JIbHBIM, TOCKOJIBKY OT B OCHOBHOM HMCHOJIb3YETCSI 111 OTOOPaKEHUSI MEJIKUX
BOJ U JJISl CTISKEHUS 32 YaCTUIIAMU MBUIH U JbIMa. PazHocth 1-ro u 2-ro nua-
M1a30HOB, K IPUMEPY, OTPAKAET OKEAH U )KUBBIE PACTECHUS.

Jwnana3onsl 2 — 4 — BUAUMBIE CUHUH, 3€JICHBIA U KpacHbIW. /(nana3zon 5 —
OommwkHuE nH(ppa KpacHbli. CpaBHHMBAs Pa3HOCTh KPACHOTO W OJMKHETO WH-
(hpakpacHOrO, MOXKHO omnpenenuTsh uHaeke Bereranuu NDVI. /luanazons 6 u 7
— KOPOTKOBOJIHOBBIE WH(PAKPACHBIE.

8-1 TMama3oH — MaHXPOMATHYECKUN WM yepHO-0embIif. BMecTo oToOpa-
KEHHSI BUAUMBIX LIBETOB IO Pa3fesIbHOCTH, OH CBOJUT UX B OJuH KaHai. Ilo-
CKOJIBKY 9TOT CEHCOp MPUHUMAeT OOJblIe CBETa 3a pa3, OH MMEEeT MOBBIIICH-
Hoe paspemienue (15 m), B otnmuune oT nseTHoro u3odpaxenus (30 m). OgnHa-
KO, eclii 00BEAMHUTH I[BETHOE M300paKEHUE C MaHXPOMATHUYECKUM, TO TMOITY-
YHUTCS [IBETHOE M300pa’keHHe MOBBIIIEHHON YeTKOCTH. Takas oneparusi Ha3bl-
BaeTcs pan sharpening.

9-i1 quanas3oH camblil y3kuidl U3 Bcex (Bcero 10 HM) M mpenHa3Ha4YeH yis
nokasa obmakoB. Mcnonb3yercst TOT (hakT, 4TO STOT AMANA30H MOYTH MOTHOCTHIO
norromaercsi atmocdepoit. [lepucteie ob1aka XOpOIIO OTTEHSIOTCS B ATOM JIHa-
na3zoHe. Ha puc. mokazano nzo0pakeHue B 3ToM auanazone. J{nanazonsr 10 u 11
— TepMO MH(]paKpacHbIe — OHU BUIAT TEIJIOTY. BMecTo u3MepeHuil temneparypbl
BO3/1yXa, OHU MOKA3bIBAIOT TEMIIEPATYPY Ha MOBEPXHOCTH 3EMIIH.

Jlnsg paboThl ¢ TeonpOCTPAHCTBEHHBIMU JIAHHBIMHM B IIOCJIEAHEE BpeMs
CO3/1aHO OOJIBIIIOE KOJMYECTBO Pa3zHOOOpaszHbIX mporpamm. OOmieynorpedu-
TEJIbHOE Ha3BaHWE ISl TAKUX MPOrpaMM — reorpaduueckue HHGOpMamoHHbIe
cuctembl (I'MC). upoxo uzBectHsl Takue I'NC, xak ArcGIS, ENVI, Erdas
Imagine, MaplInfo, QGIS.

Jl71s BBITIONIHEHUS MCCIEIOBaHUsI HaMU Obllla MCIOJB30BaHa MPOrpaMma
ENVI, a taxxe Bxomsuuii B ee komruiektanuio Mmoayis FLAASH (Fast Line-
of-sight Atmospheric Analysis of Hypercubes). ' mtaBHOe Ha3HaueHHE MOAYIIS —
MIPOBEJICHUE PATUOMETPUUECKON U aTMOC(EPHON KOPPEKIUHU CIYTHHUKOBBIX
CHUMKOB, TO €CTb, IPUBEACHNE 3HAUCHUN CEHCOopa CITyTHHUKA K pealbHbIM 3Ha-
YEHUSIM OTPAKATEIBbHON CIMOCOOHOCTH OOBEKTOB Ha 3emiie, OXBAThIBAEMBIX
CKaHEpOM CITyTHHKA [6].

Jlanee B cTaThe MOKAa3bIBAIOTCS PE3ybTAThl MPUMEHEHUS K CITyTHHUKO-
BBIM CHHMKaM DPa3IU4YHBIX BUJIOB 00paboTku. CHUMKHU mocie oOpaboTKu co-
MIPOBOXK/IAIOTCS CIIEKTPAIbHBIMU MPOMUIIMU CHUMKOB. CIHEKTpasIbHBIN Mpo-
¢wib cozpaercs nporpammoid ENVI u moka3piBaeT oTpakaTelbHYHO CIOCO0-
HOCTb MHKCEJI CITyTHUKOBOI'O M300pakeHus (MJIM MaccuBa IMUKCEJeH, xapak-
TEPUBYIOIIUX HEKOTOPHI OOBEKT) B Pa3IMYHBIX CIEKTPAIBHBIX JUAa30Hax.
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Jlist MHOTHX OOBEKTOB MOKPHITHS 36MHOM MOBEPXHOCTH CO3JIaHbI CHEKTPailb-
HbIe Tpodmmn. Takum 00pazoMm, 1Mo CIEKTPaIbHBIM MPO(UISIM MOKHO ClIeNaTh
orpezieNieHHbIe BBIBOJIBI O XapakTepe AaHHbIX 00beKTOB. [10g00HBINH MPUHIIKIT
UCTIOJB3YETCs IPU pacyeTe HOPMAIM30BaHHOTO JU(PepeHIINaTIHLHOTO HHAEKCa
pactutensbHocTH Normalized Differential Vegetation Index (NDVI). [ToaTomy
Ha OCHOBAHMHU CHEKTPATBHBIX MPO(QUIeH CHUMKOB TOCIE KaXIOro dTama 00-
paboTku paccunThiBarOTCs 3HauYeHHs NDVI. O1u 3HaueHus, morydeHHbIC s
pa3HBIX JIET, MO3BOJSIOT CAENATh BBIBOABI 00 M3MEHEHUSX IUIOMIAAN JIECHBIX
MacCUBOB, U COOTBETCTBEHHO, 00 ypOBHE JIeTpalalliu.

PesyabTarsl

N3o6paxenne nudpoBoro KOCMUYECKOTO CHUMKA, MOJTYYEHHOTO OINTHU-
KO-3JIEKTPOHHOM CHEMOYHOM CHUCTEMOM, MpEACTaBisieT coOOH Marpuiy mud-
POBBIX KOJIOB sipkocTeil. Kaxkaplil aeMeHT MaTpHIlbl (MUKCeIb) OMpeiesieTcs
MHTEHCUBHOCTHIO (MOIIIHOCTHIO) CUTHAJIA, OTPAXKEHHOTO OT 3JIEMEHTAa 3€MHOMU
MOBEPXHOCTU. Peructpupyembie CEHCOPOM XapaKTEPUCTUKHU OIS U3ITYYEHHBIX
WA OTPAKEHHBIX JIEKTPOMArHUTHBIX KOJIEOaHUI 3aBUCST KaK OT apaMeTpoB,
OTIpeIeNIIEMbIX YCIOBUSMU CHEMKHU U XapaKTEPUCTUKAMU ammaparypbl, TaKk U
OT MapaMeTpPOB, 3aBUCIIIUX OT (U3NYECKUX M TEOMETPUUYECKHX XapaKTepu-
CTHK TPUPOJTHBIX 00pa30BaHUN M JPYTHX OOBEKTOB, a TAKXKE OT XapaKTepH-
CTHK aTMOC(EpBHI.

Kaxxnoe xocmuueckoe n300pakeHHe COMPOBOXKAAETCS METaJaHHBIMU, B
KOTOPBIX OTPa)KaloTCsl aTa U BpeMsl CbEMKH, TUIl AATYUKA, YTOJl OTKJIOHEHUS
JTy4ya CKaHMPOBAHMS OT HAJMpPa, BBICOTA U a3UMYT COJIHI[A B MOMEHT ChEMKHU U
np. Camu J1TaHHBIE Ha BBIXOJE CEHCOpPA CIyTHHKA Ha3bIBalOT HEOOPAOOTaHHBI-
MU, WIH «CBIPBIMUY, a 1o anruiicku — Digital Numbers (DN). [Inst mony4denus
TpedyeMoro MH(GOPMAIMOHHOTO TMPOIYKTA 3THU JAHHBIE MPOXOIAT HECKOJBKO
3TanoB 00paboTku. B 3aBUCHUMOCTH OT MPOU3BOAUTEINS CHUMKOB YHCJIO STAoB
00pabOTKH MOXET OBITh pa3muuHbIM. Tak s n3o0pakenuii Landsat HeoOxo-
JUMO TIPOU3BECTH PaJHMOMETPHUECKYI0 M aTMocdepHyio koppekiuto. [lapa-
METpPbI KOPPEKLIUU ONPEAETAIOTCS METalaHHBIMH.

Takum o6pa3zom, B mporpammy ENVI nepenarotcs nuzobpaxeHusi BMecTe
¢ metananaeivu. C momomnsto nHCTpyMeHTa Radiometric Calibration 3HaueHust
nukceneil (DN) npeobpasyrores B apkocTh Aatuuka (Radiance), u Bbipaxarot-
csi B MHKpoBarT/(cM?XcTepanxum). Ilocne MCHONb30BaHKMs MHCTPYMEHTa pa-
TUOMETpHUecKor kanuOpoBku mpumensiercs moayinb FLAASH. [Ins o6pabot-
KM HEOOXOJUMBI CIIEYIOIME MapaMeTpbl: TUIl CEHCOpa, J1aTa CheMKH, KOOp-
JIUHATHI U300paKeHHsI, KAYeCTBO BUIUMOCTH, MOJIETh a’po30Jiel, MOJIeb aT-
Mochepsl. s ycTpaHeHus: BO3IEHCTBHS a’po30JI€i MCHOIB30BAICS METO.
Kaydmana. 3ToT MeToa mpeanonaraeT, yTo BIUSHUE a’pO30Jiel HA 3HaYCHHE
SIPKOCTH B CpeJHEM MH(]paKpaCHOM Juana3zoHe MUHHUMAaJIbHO (OTpajkeHHE Me-
Hee 0,1), HO cylIecTBEHHO B BUIMMOM AuamnasoHe. Ilocie BBoga He0OX0AUMBIX
napameTrpoB B Moayinb FLAASH u BbINONHEHUS 3TOTO MOIYJIS MOJy4aeTcs
aTMOC(epHO CKOPPEKTUPOBaHHOE U300paxkenue [7, 8].
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YuuTteiBas BbIIIECKa3aHHOE, PACCMOTPUM OCHOBHBIE 3Tambl 0OpabOTKH.
Hcxomabie My TbTHCIIEKTPATBHBIE CHUMKH MpUBeeHBI Ha puc. 2 a-d. CooTBeT-
CTBYIOIIME CIEKTpalibHbIE KPUBbIE MOKa3aHbl HA puc. 3 a-d. [laHbl Takxe 3Ha-
yenusi NDVI. Tak, NDVI = 0,34 (1987 r.), NDVI = 0,64 (1998 r.), NDVI =
0,43 (2015 r.) mw NDVI = 0,43 (2019 r.) 3HaueHus MHACKCOB MOJYYCHBI IS
OTHOW M TOH ke oOmactu. OTMETUM MpPEIBAPUTEIBHO, YTO CAMbI HHU3KUH
NDVI nabmromancs B 1987 roay, a camplii Beicokuii — B 1998 roay. OgHako Ha
9TH OIEHKH MOTYT TOBJIUATH PATUOMETPUYECKHE U aTMOC(hepHbIC TONPaBKH
MocJie IPOBEACHHSI COOTBETCTBYIOLINX KOPPEKIIUA.

Puc. 2. Vcxoxnbie criyTHIKOBEIE n300pakeHus Jamkecancko-I epanbdoiickoro paiioHa:
a) 1987 1.;b) 1998 1.; ¢) 2015 1.; d) 2019 1.

N300pakeHus, MOJIYYCHHBIC IIOCIIC TPOBEACHHS PAIUOMETPUUICCKOM
KOPpEKIIMH, TOKa3aHbl Ha pHC. 4 a-d, a COOTBETCTBYIOIIKE CIIEKTPaJIbHBIE TIPO-
¢bumm — Ha puc. 5 a-d. CpaBHEBas 3TH pe3yJbTaThl co 3HaYeHUssMU NDVI wuc-
XOJHBIX M300pa)KEHUI, CTAHOBUTCA BHUIHO, YTO TOCTE PAAUOMETPUUYECKOM
KaMOpoBKH MaHHBIA uHAECKC yMeHbiwics Ha 0,07 u 0,03 coOoTBETCTBEHHO B
1987 u 1998 ronax, Ho yBenuuuics Ha 0,06 B 2015 u 2019 rogax.
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Puc. 3. CrnekrpanbHbie npoduin n300paXKeHu U3 puc. 2:
a) 1987 r.;b) 1998 r.;¢) 2015 1.;d) 2019 1.

[Toy4yeHHble TIOCTIE MPOBEIEHUS 3AKITIOYUTEIHLHON aTMOCHEPHON KOp-
peKLMU HU300paKeHUsl MOKa3aHbl HAa pUC. 6 a-d, a COOTBETCTBYIOIIHNE CIEK-
TpalibHbIe TIpodwim — Ha puc. 7 a-d coorBercTBeHHO. [0 cpaBHEHHIO C TaH-
HBIMH TIPEABIAYIIero dTana HaOmiogaercs npupoctT 3Hadenuit NDVI: B 1987
rony Ha 0,24, B 1998 rogy —na 0,17, B 2015 1 2019 ronax — na 0,2.

Puc. 4. Uzo6paxenus [Jamkecancko-I epanboiickoro paiioHa mociie IPOBEICHIS PaTAOMET-
pudeckoit koppekmun: a) 1987 1.; b) 1998 1.; ¢) 2015 1.; d) 2019 1.
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a) 1987 1.;b) 1998 1.; ¢) 2015 1.; d) 2019 1.

Puc. 6. Uzo6paxenus [amkecancko-I epandoiickoro paiioHa mociie mpoBeIeHAS
atMocgepHoi koppeknuu: a) 1987 r.; b) 1998 r.; ¢) 2015 1.; d) 2019 1.
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Puc. 7. CnexrpasbHble npoduim n300pakeHuit Ha puc. 6:
a) 1987 r.;b) 1998 r.; ¢) 2015 1.; d) 2019 .
BoiBoabl
VYkazannble 3HaueHus najaekca NDVI b1 cBeieHbI B Ta0IHUITY 2.

Tabmumna 2
3nauenns nngexca NDVI, paccuntanHble 171 OAHOM U TOH Ke 00J1acTH
u3o0paxkenui Jamkecancko-Kenadekckoro paiona mocjie pa3jid4HbIX

3TANOB NpPeABAPUTEIbLHOI 00pa0OTKH 1JIsl PA3HBIX JIeT

DTanbl NpeIBaPUTENLHOM 3navenuss NDVI o rogam

00paboTKu 1987 1998 2015 2019

Hcxogupie CHUMKH 0,34 0,64 0,43 0,43

ITocne pagrnomeTpuyecKoit 0.27 0.61 0.49 0.49
KOPPEKIIUHI ’ ’ ’ ’

[Mocne atmochepHOit KOp- 051 0.78 0.69 0.69
pexkuuu ’ ’ ’ ’

AHanu3 TaHHBIX TaOIUIIBI TO3BOJISET CACNAThH CIEAYIONINE BBIBOIBI:

1. IIpoBeneHue KaK paaIMOMETPUIECKOM, TaK U aTMOC(EPHON KOPPEKITUi
BiusAeT Ha pacueT NDVI. B nenom peanusanus pa3jIMuHbIX BUIOB KOPPEKLIUU
Biusuia Ha 3HaYeHuss NDVI npumepno Ha 0,14 + 0,26.

2. Ecnu obparute BHMMaHue Ha noka3atenu NDVI, To pe3ynbTarhl 3a
2015 u 2019 roxs! B onpeeieHHONW BEIOpaHHON 00JacTH ObUTH paBHBI, a 3HA-
gut, B 2015-2019 romax stH mokaszarenu He M3MeHsUIHCh. OpHako B 1987 u
1998 rogax ObLTH TOJIYYEHBI Pa3HBIE PE3YJIBTATHI, 1 MEXTY TUMHU TOJaMU ObLIT
JOCTUTHYT ONPECIICHHBIM TMOJOXKUTENIbHBIN IPOrpecc, MOCKOIbKY HHJEKC
NDVI, oTpaxxaromuii KOJIM4eCTBO PACTUTEIBHOTO TOKPOBA, YBEIUYUIICS.
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KOSMIiK TOSVIRLOR 9SASINDA MESO-BIiTKi ORTUYUNUN DEQRADASIYA
OLUNMUS 9RAZILORININ TOYINI (DASKOSON-GODOBOY TiMSALI)

V.M.MOMMODOLIYEVA, A.S.AGBABALI, V.R.NOSIROVA
XULASO

Mogqalads Kicik Qafqaz bolgosindo istifado olunan peyk tosvirlorinin radiometrik kalibr-
lonmisi vo atmosfer korreksiyasi yerina yetirilmisdir.

NDVI hesablamalarina radiometrik v atmosferik korreksiyasi emalmin naticalori miioyyan
tosir gostorir. Bu sababdon tosvirlor miioyyan emal novleri iiglin, masslon, minerallarin agkarlan-
masinda, ilkin olaraq bu korreksiya novlari totbiq edilmalidir ki, naticalor miioyyan goadar diizgiin
alinsin.

Acar sozlor: meso-bitki Ortiiyll, peyk goriintiilori, radiometrik vo atmosfer korreksiyasi,
bitki indeksi.

DETERMINATION OF FORESTRY AND VEGETATION COVER DEGRADATION
ON THE BASIS OF SATELLITE IMAGES CORRECTION
(DASHKASAN-GADABAY EXAMPLE)

V. M.MAMEDALIYEVA, A.S.AGHBABALLI, V.R.NASIROVA

SUMMARY

The article is devoted to the study of the quantitative coefficients of degradation of
forest and vegetation cover in the region of the Lesser Caucasus. The information about the
vegetation of the specified region is provided. The main stages of satellite images processing
are shown in detail, including the performing of radiometric and atmospheric correction, as
well as determining the state of vegetation based on the calculation of the NDVTI index.

Keywords: forest and vegetation cover, degradation, satellite images, atmospheric
cropping
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