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KUR CAYININ AGIR METALLARLA CIRKLONMOSININ
EKOLOJI QiYMOTLONDIRILMOSI

S.R.HACIYEVA, H.L.ROFIYEVA, A.A.SOMODOVA, UN.NOCOFLI
Baki Doviat Universiteti
aytan.samad@gmail.com

Torafimizdan Kiir ¢ayina qovusan ¢aylar iizra (Ardahan, Rustavi, Borjomi, Neft¢ala, Sa-
birabad, Qazax, Sirvan) ekoloji qiymatlondirma aparmaq maqsadi ilo monitoring taskil edil-
misdir. Monitoring zamani suyun fiziki-kimyavi parametriarinin tayinati U¢Un suyun pH, oksi-
gena kimyavi talobati ilo yanasi, mis, sink, qurgusun, kadmium va s. agwr metallarin tayinati
aparimsdir.

Acar sozlar: ekologiya, kimyavi torkib, ekoloji qiymatlondirms, pH, mis, sink, qurgu-
sun, domir, aliiminium, mangan, kadmium.

Molumdur ki, su basariyyatin varliginin ssasini togkil etmaklo o, sosial-
iqtisadi inkisaf vo saglam ekosistem ii¢iin fundamental ehtiyat tominatgisidir.
Son illords boylik soharlords igmali suya olan tolabat 6donilmir. Bu hidrosferdo
sirin suyun hacminin azalmasi ils deyil, onlara tullant1 sularinin qarigmasi nati-
cosinds meydana golir. Son zamanlar otraf miihito artan antropogen tosirlorin
ekoloji giymaotlondirilmasine nozarot etmok mogsodi ilo daim monitoringlorin
toskilino ehtiyac duyulur. Bu baximdan Kiir ¢cayina qovusan c¢aylarin, yoni Ar-
dahan, Rustavi, Borjomi, Neftcala, Sabirabad, Qazax, Sirvan c¢aylarmin sula-
rindan niimunslor gotiiriilmiisdiir. Homin caylar kegon orazilordo kimya sona-
yesi miiossisalari, rekreasiyast zonalari, moaisot kommunal sularinin qovusdugu
saholor vardir. Mohz bu sahoalor do sularin kimyavi ¢irklonmasi labiiddiir.

Eksperimental hissa
Gotiiriilmiis su niimunalarini fiziki parametrlorinin analizlorini aparmaq
tictin Multiline Water Quality Meter 850081 cihazindan istifado edilmisdir.
(sokil 1).
Isin gedisi: Cihazn 6l¢ii stokanina 20-25 ml tobii su niimunasi tokiiliir, Mul-



tiline Water Quality Meter 850081 cihazinin elektrodu stokandaki suya salinir.
9vvalca suyun pH-1, sonra iso su niimunasinin oksigena kimyavi tolabati (OKT)
Olgiiliir. Hor bir su niimunasi ti¢lin 6l¢malar ayri-ayriliqda aparilir.

Sok. 1. Multiline Water Quality Meter 850081

Niimunolorinin kimyavi torkibi, yani agir metallar1 toyin etmok moagsadi
ilo Almaniyanin “Analytik Jena” sirkotinin istehsali olan “ZEEnit 650” atom
absorbsiya spektrometriya metodundan istifads edilmisdir (sokil 2).

Sak. 2. ZEEnit 650

Noaticalarin miizakirasi
Su nlimunalarinin fiziki vo kimyavi analizlorinin naticalari cadval 1 vo 2-
do verilmisdir.



Cadval 1
Kiir ¢cayina qovusan caylardan gotiiriilmiis
su niimunalarinin fiziki parametrlari

. S = = = = =
G-\ 2 o | E |E |E |z |£ |5 |%
ricilor > > < - 7 N = z =

= o~ S s z S 2 7 3
pH mq/l 6.5-8.5 |7.81 7.79 7.78 7.20 7.24 7.59 7.47
OKT mgq/1 10.0 4.08 4.8 3.0 2.3 4.8 2.3 1.5
Cadval 2

Kiir caymna qovusan caylardan goétiiriilmiis su niimunslarinda
agir metallarin migdan
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qurgusun mkqg/l  [30.0 3.12 3.22 1.75 1.25 2.13 3.15 3.17

nikel mkg/l  [100.0 [6.10 6.18 3.18 2.89 7.54 4.11 7.12
Xrom mkqg/l  [50.0 1.05 1.12 2.05 1.37 1.95 0.23 2.05
mis mkq/l  |1.0 3.18 4.10 5.22 6.17 8.54 4.01 4.19

kadmium mkqg/l |1.0 0.62 0.75 1.14 0.197 |[1.07 0.85 0.56

manqgan mkg/l  [100.0 [4.12 5.05 6.18 126.0 |2.31 6.04 3.85

domir mkg/l  [500.0 ]166.0 [185.0 |145.0 498.0 [138.0 |171.0 |170.0
aliminium  |mkq/l  [500.0 [1.06 1.14 12.5 59.3 20.9 1.35 0.74
sink mkg/l  500.0 |1.06 1.14 12.5 59.3 20.9 1.35 0.74

Bu cadvoalo asaslanaraq deyo bilorik ki, Kiir ¢cay1 oan ¢ox kimyoavi ¢irk-
lonmoys kimya sonayesi miiossisoloring yaxin orazilordo moruz qalir.
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9KOJIOT'HYECKAS O EHKA 3ATPA3HEHUE KYPbI
TAKEJBIMHU METAJIJTAMHA

C.P.TAJUKHEBA, X.JLPA®UEBA, A.A.CAMEJIOBA, V.H.HAJ)KA®JIA
PE3IOME

MOHUTOPHUHT IPOBOAMIICS C IIENIBIO MIPOBEICHUS HKOJIOTUYECKOH OLleHKU peK (ApaaxaH,
PycraBu, bopxxomu, Hedruana, Cabupaban, ['azax, [llupran), Bnagarommx B peky Kypa. Bo
BpeMs. MOHHTOPHWHTA JJISI ONpEIeNICHUs] (PU3HUECKUX W XUMHYCCKUX NapaMeTpPOB BOABI OBLIH
ompeneneHsl pH BobI,a TakKe XMMUYIECKOH IOTPEOHOCTH B KUCIIOPOJIE, MEIH, IITHKE, CBUHIIE,
KaJIMUH U JIp. TSOKEJIBIE METaIlIbI.

KiroueBble ¢JI0Ba:dKOJIOTHA, XUMHUUECKUH COCTaB, 3KOJIOTHYecKas OIeHka, pH, menp,
LUHK, CBHHEII, )KeJIe30, aTFOMUHIMA, MapraHel], Ka M.

ECOLOGICAL ASSESTAMENT WATER
OF THE KUR RIVER WITH METAL METALS

S.R.HAJIYEVA, H.L.RAFIYEVA, A.A.SAMADOVA, U.N.NAJAFLI
SUMMARY
We carriedmonitoring of the rivers, which enter into the river Kura (Ardahan, Rustavi,
Borjomi, Neftchala, Sabirabad, Gazakh, Shirvan). We leaned the physical and chemical
parameters of the water, and determined pHof the water, the chemical demand for oxygen,

copper, zinc, lead, cadmium, etc. heavy metals were made.

Key words: ecology, chemical compaunds, pH, cupper, ecological assessment, pH, mis,
zinc, lead, iron, aluminum, manganese, cadmium.
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KOHIEHTPUPOBAHUE TOPUA (IV) COPBEHTOM,
COJEPKAIIUM ®PAI'MEHTHBI O — PEHUJIEH ITUAMHWHA

®.H.BAXMAHOBA
bakunckuii I'ocyoapcmeennwiit Ynueepcumem

fidan_chem@rambler.ru

H3yyenvl copbyuonmvle U KOMNIEKCO00Opasyowue ceotcmea MoOUPUYUPOBAHHOZO COP-
benma na ocHoge CONOIUMEPA MANCUHOB020 AH2UOPUOA CO CIMUPOIOM NO OMHOUWEHUIO K TO-
puro(lV). Onpeoenenvt ochosHble KonuUeCmMEeHHbIE XAPAKMEPUCTIUKU COPOYUU UOHOE Me-
maana. Ilpednooicen copbenm codepocawuii hpacmenmol o-ghenunen ouamuna. Onpeoenenvl
onmumanvhvle yciosus copoyuu. Cmenenv usgneuenus paouoaKmuGHbIX MEmaios 6 onmu-
ManbHbIX yenosusx npegviuiaem 95%.

KuaroueBsbie cioBa: topuii (IV), copOeHT, KOHIICHTpHPOBaHUE, (POTOMETPUIECKOE OII-
peneneHue.

AHanu3 NPUPOAHBIX, MPOMBIIIJIEHHBIX, TEXHOJIOTUYECKUX U MUTHEBBIX
BOJI C LIEJBbIO OINPENEICHHs OTIEIbHBIX KOMIIOHEHTOB MPOBOJAT C MCIIONIb30-
BaHHEM Pa3JIMYHBIX XUMHYECKUX U (PU3MKO-XUMUYECKHX MeTonoB [1-4]. On-
HAKO BO3MOXXHOCTH IIOCJIIEJHUX HE BCEr/Aa MO3BOJIAIOT ONPEAEIATH MUKPOKO-
JMYECTBA TOKCUYHBIX U PAIMOAKTUBHBIX 3JIEMEHTOB B 0O0BEKTaX CII0KHOTO CO-
craBa. Bce 3tu copOeHTHI 0071a1a10T ONpeeICHHBIMI HEI0CTaTKaMu. Y HEKO-
TOPBIX M3 HUX HU3Kas COpPOIMOHHAs €MKOCTh [1]; HEKOTOphIie COPOCHTHI MakK-
CUMaJIbHO TIOIVIOLIAIOT TOPUW M ypaH Npu HarpeBanuu 1o 45-60°C, HO mpu
KOMHATHOM Temmeparype copOuus MeTaia He Npoucxoaut [2-4]; y Heko-
TOPHIX COPOEHTOB copOIus TopHs ocnabesaeT B mpucyteTsuu K, Na', Li' [5];
y HEKOTOPBIX COPOEHTOB ONTUMAaNIbHAsA COPOLUS JOCTUTAETCS IPU JUTUTETLHOM
koHTakTe (20-78 vacos) [6].

B nacrosimiei pabote npeasioskeHa HoBasi U30UpaTesibHas, SKCIpeccHas
U TMpOCTasi METOAMKA COPOLMOHHO-CIEKTPO(POTOMETPHUUECKOTO OIpeeIeHuUs
Mukpokosmdects Topus (IV). M3BecTHO, 4TO /UIsi KOHLEHTPUPOBAHUS TOPHUS
(IV) nauboree BaykHBI XeIaTOOOPA3yIOIIME JTUTAH/IbI, COIEpIKaIINe JOHOPHBIE
aTOMBI KMCJIOPOJIa M a30Ta WJIM JIBAa COCEHUX aToMa Kuciopoza [7]. B cBs3u ¢
9TUM IIpeajaraeMas METOJUKa OCHOBaHAa Ha IPEABApUTEIbHOM KOHIIEHTPH-
poBanuu TopusA(IV) M3 MPUPOAHBIX U MPOMBIILIEHHBIX OOBEKTOB C MpUMe-

9



HEHHEM TIOJIMMEPHOTO XEJIaTHOrO0 COpOeHTa, coaepkamiero GparMeHTsl o-(e-
HUWJICH JUaMHUHAa.

IKCIHEPUMEHTAJIBHAS YACTbD

PactBops! u pearentbl. Ucnionp30BaHbl peakTUBbI KBATU(PUKALUHU X.4.
Pacteop Topus (107 M) rOTOBHIN PacTBOPEHHEM B AMCTHITMPOBAHHON BOJE
TOYHOU HaBECKHU ero HuTpara [8]. Paboure pacTBOpHI momyyanu pa3doaBieHuEM
ucxonnoro. Heobxonumble 3Hauenust pH mopnepxkusanu pactBopamu HCI,
NaOH u ammuayHo-anieTaTHbIMU Oy(depHbIMU pacTBopamu. J{jis moaaepxaHus
MOCTOSTHHOW MOHHOM CHITBI UcToNIb30Banu pactBop KCl.

2,2’.3,4-Terparuapokcu-3'-cynbho-5'-xmopazodenzon(R) cuHTE3MpOBaH
a30COYETaHHEM JMA30THUPOBAHHOIO aMMHA C MUPOTajuIoiIOM B CIaOOKUCIION
cpene o metoauke [9].

B kadectBe TBep0i (pa3bl MCIONB30BATM COPOCHT comepxariuii (par-
MEHTHI O-peHusien nuamuHa. OH cuHTe3upoBaH 1o meroxuke [10]. On npen-
CTaBJIsIET cOOOM MOPOIIOK OENoro 1BeTa, He PACTBOPUMBIN B BOJE, KUCIOTaX,
cJ1a0bIX IIeJ0Yax M OPraHMYecKHUX pacTBopuTessiX. [ mpuMeHeHHs B aHa-
JU3€e TPpaHysbl COpOEHTAa pacTUpalid B araTOBOM CTYIIKE U MPOCEUBAIHU Yepe3
cuto (0,14 mm).

Annaparypa. KucioTHOCTE pacTBopa KOHTPOJIMPOBAIN CTEKISHHBIM
anektpoaoM Ha pH-metpe PHS-25. Ontudeckyto miaoTHOCTh U3MEpPSIN Ha ¢o-
tokosopumerpe KOK 2 (I=1cm).

Metonuka 3kcnepuMenTa. CopOuui0 M3y4aad B CTaTHUECKUX YC-
noBusix. [Ipu u3yueHun copouuy B CTaTUYECKUX YCIOBUAX B IPaTyHpPOBAHHYIO
npoOUpPKy ¢ IPUTEPTON MPOOKOI BBOAMUIM PACTBOP METAILIOB, T0OABISIIA aM-
MHa4YHO-aleTaTHbIN Oy(QepHbIil pacTBOp AJIs CO3JaHMsI HEOOXOAUMOMN KUCIIOT-
HocTH 710 oobema 20 miu. Brocumu 0,05 r copOeHTa, mpoOUpPKY 3aKpbIBaU
npoOKOW W OCTaBIsLIA Ha 2,5 4., 3aT€M pacTBOp JIeKaHTHUpoBaiu. B smioarte
KOHIIEHTPALIUIO TOPHS OMpeessiiin (OTOMETPHUECKUM METOAO0M C HCHOJIb30-
BanueM 2,2’,3 4-terparuapokcu-3'-cynbho-5'-xnopazodensona. Konienrparus
paccurTaHa ¢ HUCIOJIb30BAaHUEM TPaJyUPOBOYHOIO rpaduka, mogyyeHHbIE pe-
3yJbTaThl 00paboTaHbl craTucTuyecku [11].

PE3YJIBTATBI U UX OBCYKJIEHUA

B npexacraBneHHoi paboTe OCHOBHOE BHUMaHHE ObUIO YJEJIEHO H3Y-
4yeHuIo BAMsHUA Ha copOuuto Topusi(IV) pH cpenbl, BpeMeHH, HOHHOM CHJIBI,
KOHIIEHTPAllM¥ HOHOB METajlla B PACTBOPE, & TAK)KE KHHETUYECKUM CBOMCTBAM
COpOCHTOB.

Bausinne kuca0THOCTH Ha copOuuio. MakcuManbHasi CTeeHb U3BJie-
YeHus: TOpusi cOpOeHTOM JocTUraeTcs u3 pactsopos ¢ pH 4. Beiio nccnenosa-
HO 3aBUCHMOCTb COpPOLIMU OT BpeMeHHU. Pe3ynbTaThl Mccae10BaHus MMOKa3aiy,
4TO COPOIIMOHHOE PaBHOBECHE JOCTUTAETCs MOCie 2-X YacOBOTO KOHTAKTa
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copbenTa ¢ MetaiuioM. [l BceX ManbHEHIIMX SKCIIEPUMEHTOB BpeMsl Ui yC-
TaHOBJICHUsI COPOLIMOHHOTO PABHOBECHS COCTABUIIO 2 Yaca.

BinsiHue MOHHO# CHJIBI pacTBOpa M3Y4eHO (HOTOMETPUYECKUM METO-
noM. Topuii(IV) copOupoBanu u3 pactBopos, coiepxamux 0,1-1,4 M KCL
PesynbraThl nccienoBaHus MOKa3allv, YTO 3HAYUTEIBHOE yMEHBIIEHUE cOpO-
un MetanoB u3 pactBopoB KCI ¢ konuentparueii 6onee 1,4 M.

Bausinue xonuenrpauuu topusi(IV) na copouuro. C yBennueHuem
KoHIeHTpauuu Topusi(IV) B pacTBope yBeTUUHUBaETCs €ro cOpOIMs U MPU KOH-

nentpamun 8-10° M cranosutes MakcumansHoit (pH 4, C =8-10° M,

V0520 M1, M¢op5=0,05 1, cTaTHyeckast eMKOCTb=387 MI/T).

HccnenoBana BO3MOXHOCTh M ONpPEAETICHbI YCIOBHS JecopOuuu Me-
Talyla Pa3HBIMH MHUHEPAIGHBIMHA KHCIIOTaMH IIOCIIE KOHIICHTPHPOBAHUS Ha
npennaraeMom copoente (HCIO4, H,SO4, HNO3, HCI) copGenTa. Pesynbrats
aHayiM3a nokaszanu, yto Topui(IV) kommuectBenHo aecopoupyercs 2 M HCIL.
B03M0KHO MHOTOKpaTHOE HMCIIOJIb30BAaHHE PETCHEPHUPOBAHHOTO COpOEHTA IS
KOHIICHTPHPOBAHUSI.

Takum 00pazom, MPOBEJCHHOE HCCIIEIOBAHUE MOKA3alI0 BO3MOXHOCTb
WCIIOJIb30BAHUS MaTPHUIbl COMOJIMMEPA MAJIEMHOBOTO aHTHJIPUIa-CTUPOIIA, MO-
TU(GUIMPOBAHHON O-(pEeHMIIEH IUaMUHOM, Ul COpPOIMOHHO-(POTOMETpUYeCc-
koro ompexaenenust topus(IV). CopOeHT, MpUMEHEHHBIH IS ONpeaeleHUs
MHUKPOKOJIIMYECTB PaIMOAKTUBHOTO MeTala, 00aaaeT 6onee BHICOKUMHU cOpO-
[IMOHHBIMU CBOMCTBaMH (COPOIIMOHHASI EMKOCTh, BpeMs aHaJIn3a, TeMIepaTypa
KOHIICHTPUPOBAHUS, BIMSHUE IMOCTOPOHHUX HMOHOB Ha COPOIMIO) MO CpaBHE-
HUIO C U3BECTHBIMU B JuTeparype [l - 6]. Ero MOXHO HCIONb30BaTh MOBTOPHO
II0CJIE PEreHepaLiu.
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TORKIBINDO O-FENILENDIAMIN FRAQMENTLORI SAXLAYAN
SORBENTL®D TORiUMUN (IV) QATILASDIRILMASI
F.N.BOHMONOVA
XULASO

Malein anhidridi-stirol sopolimeri asasinda modifikasiya olunmus sorbentin toriuma
qarst sorbsion vo kompleksomologatirici xassolori Oyronilib. Metal ionunun osas miqdari
sorbsiya parametrlori toyin edilmigdir. Torkibindo o-fenilen diamin fragmentlori saxlayan
sorbent toklif olunub. Sorbsiyanin optimal soraiti miioyyon edilib. Radioaktiv metal ionunun
optimal goraitdo ayrilma doracasi 95%-don yuxaridir.

Acar sozlori: torium (IV), sorbent, qatilagdirilma, fotometrik toyinat.

CONCENTRATION OF THORIUM (IV) WITH SORBENT CONTAINING
THE O-PHENYLENE DIAMINE FRAGMENTS
F.N.BAHMANOVA
SUMMARY

Sorption and complexing properties of the modified sorbent on the basis of a
copolymer of maleic anhydride with styrene in relation to thorium (IV) have been studied. The
main quantitative characteristics of sorption of metal ion are determined. A sorbent containing
fragments of o-phenylene diamine is proposed. Optimal conditions of sorption are determined.

The degree of extraction of radioactive metal under optimal conditions exceeds 95%.

Key words: thorium (IV), sorbent, concentration, photometric determination.
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N3YYEHUE COPBIIMU NOHOB Ce(Ill) XEJIATOOBPA3YIOIIIUM
CUHTETUYECKHUM COPBEHTOM HA OCHOBAHUH
COITIOJIMMEPA CTHUPOJIA C MAJIEUHOBBIM AHI'MAPUIOM
n1,2,3-TPUOEHUITYAHUIANHOM

A.D.AJIMEBA
bakunckuii I'ocyoapcmeennwtii Ynueepcumem
bsu.edu@gov.az

Cmambs nocssiujena uzyuenuro copoyuu uornos yepus (I1) xenamoobpasyowum cun-
memuueckum copoenmom. Ha ocnosanuu cononumepacmupona ¢ MaieuHo8biM aHeUOpUOOM U
amuna 1,2,3-mpudenuneyanuouna CuHmesuUpo8an HoOBblll NOIUMEPHBIU Xeaamooopasyiouull
copbenm u u3yueHvl COpOYUOHHBIE XAPAKMEPUCTUKU OAHHO20 COpOeHma Nno OMHOUIEHUI K
uonam yepus(Ill). Cunmes 0wl ocywecmanen 8 nPpUcymcmeuu hopmaruna, Komopuiii 6 OaH-
HOM cayyae uepaem poiv cuiugarowezo azenma. M3zyuenvl copOyuoOHHbIE XAPAKMEPUCTNUKU
copbenma no omuoutenuio k uonam yepus (IIl). B xoode uccredosanuil usyuenvl pasiuymvle
napamempul, iuAlOWUe HA COpOYUIO, 8 HYACMHOCMU ONMUMAaibHoe 3HadeHue pH, enuanue
UOHHOU CUTLL, 8peMs, HeobXxo0umoe OJisl YCMAHOBNEeHUs. NOAHO20 COPOYUOHHO20 PABHOBECUS,
BRUAHUE HAYATLHOU KOHYEeHmMpayuu uoHos memaina. Mccrnedoeanus noxkasanu, 4mo Maxcu-
MAanbHAs COPOYUOHHAS eMKOCHb COpPOEHma NO OMHOWEHUIO K UOHAM Yepus COCMAGIsiem
314,7049 me/e npu pH=3. Ycmanoeneno, umo 0o onpedenenno2o 3uavenus uoHHou cuivt 0,8
Mmonw/n npucymemeue uonos K u CI ne énusem na copbyuonnyio emxocmo copbenma. Taxorce
ObLL U3yUeH 0OpamHblil NPoyecc 0ecopoyuU U YCMAHOBIeH ONMUMATbHBIU JJIFOEHM ¢ UCHOIb30-
BaHUEM PA3TUUHBIX MUHEPATbHLIX KUCIOM OOUHAKOBOU KOHYeHmpayuu. Ycmanoeieno, umo
HAUIY4uyo 0ecopoupyrouyio cnocooHocms no OMHOWEHUI0 K uoHam yepus npossisem 0,5
Mmonv/n pacmeop HCI.

KuoueBbie cjoBa: Copouwms, Ilepuit (III), xemarooOpasyrommuii copOEHT, KOHIICH-
TPUPOBAHUE, IECOPOIIHSL.

HNoHBI TSHKENBIX METaJIIOB SABIISIOTCS OIHUM U3 HauOoJjee OImacHBIX 3a-
IPS3HUATEIIEN OKPYKAIOLIEH Cpelbl, BBUAY CBOEH TOKCHMYHOCTHU. [loaTomy m3-
BJICUCHUC UX U3 MMPUPOIHBIX W ITPOMBIIIICHHBIX 00BEKTOB IpeaACTaBIACT OCO-
Oyl0 BaXHOCTb JJIS KMBBIX opraHu3moB. C 3Toi menbio pa3paboTka paz-
JINYHBIX METOJMK U3BJICUCHUA UX SABJISIFOTCA aKTyaJII)HOfI 3az[aqe171.

B nHacrosiiee Bpems NpEUIOKEHBI PA3IMYHbIE TEXHOJIOTMM I KOH-
LHEHTPpUPOBAHUA PA3JIMYHBIX MOHOB METAJIJIOB. Cpezm HHX COp6HI/IH SIBJISICTCA
HauboJiee MPOCTON U JiemeBoi TexHoaorueid. OOBIYHO BBUY MUKPOIIOPUCTON
CTPYKTYPbI M BBICOKOW COpPOIIMOHHOM €MKOCTH B KauyecTBE aJcOpOMpPYIOLIEro
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BEIIIECTBA UCIIOIB3YIOT aKTUBUPOBaHHbIN yroib [1]. CymiecTByro Takxke Apyrue
HEOPraHMYeCKUEe M OPraHW4YecKue COpPOCHTHI, MPUMEHSEMBbIE ISl W3BJICUCHUS
T€X WJIM WHBIX HOHOB MeTaI0B. OHaKO ObUIO YCTAHOBJICHO, YTO OOJIBIITMHCTBO
U3 HUX 00J1a/laeT OrpaHUYEHHON COCOOHOCTBIO M HU3KOW COPOLIMOHHON €MKO-
CTbBIO 110 OTHOIIEHUIO K HOHAM TSKeJbIX MeTaiioB. [ToaToMy pazpaboTka HOBBIX
METOJIMK M CHHTE3 HOBBIX COPOEHTOB SIBJISIETCS aKTyaIbHOU 3a/1aueil.

B nocnennue ropl 3HAUNTENbHBIN YCIEX JOCTUTHYT B UCIOJIb30BAHUU
OpPraHUYECKHUX M HEOPraHMYECKUX COPOEHTOB Ul CEJIEKTHBHOIO H3BJICUCHUS
anemeHToB [1,2]. C 3T0# TOUKH 3peHUsT BAXKHOE MECTO 3aHMUMAIOT MOJTMMEPHBIS
xenaTooOpasyromye copoenTs! [3,4].

[enbto HacTosAwIEel paboThl siBNsieTcs nzydenue copouuu nonos Ce(I1l)
U3 €ro BOJHBIX PACTBOPOB MOJUMEPHBIM XeJIATOOOPa3yIOUIMM COPOEHTOM,
CUHTE3MPOBAHHBIM W3 COMOJHMMEpPA CTUPOJA C MAJIEUHOBBIM AHTUIPHUIIOM U
1,2,3-rpudennnryanuanna. B xone nccrnenoBanuii u3ydeHsl pa3indHbie copo-
LMOHHbIE XapaKTEPUCTUKH, B YACTHOCTH BiIMsiHME pH, BpeMeHU, HOHHOMN CHUIIBI,
HayalbHOM KOHILIEHTpAalUU MOHA MeTajuia. Taxke ObLI M3y4deH Mpolecc Je-
COpOLMH 1 YCTAaHOBJIEH ONTHUMAJIbHBIN ATIOEHT.

JKCIepUMEHTAIbHAA YaCTh

IIpurorosjienne pacrtBopoB. Vcxonusiii pactBop Ce(Ill) ¢ konmen-
Tpammeii 510 MOIB/ GBUT MPHTOTOBIEH PACTBOPEHHEM PACCUMTAHHON Ha-
Becku Ce(CH;COO0); 1,5H,0 B auctuuimpoBaHHO#M Boje. PaBHOBeCHbIE KOH-
uentpauuu noHoB Ce(Ill) B pactBope ompezneneHbl GOTOMETPUUECKUM METO-
JIOM C TIOMOIIBIO COOTBETCTBYIOIIEro peaktusa 2,2° - ([1,1'-Oudenun]| -4,4'-
nuunouc (quasun-2,1-aqunn) ouc (6enzon-1,3,5-tpuon) [5] (Cxema 1):

HO OH
OH

)

Cxema 1. MonekynsipHast CTpyKTypa peakTHBa

Jlnst 5toro rotoBumx 5107 MoIB/T pacTBOp peakTHBA, PaCTBOPEHHEM
€ro B JUCTUJUTUPOBAHHOM Boje. ONTHYECKHE MJIOTHOCTU PACTBOPOB OBLIM U3-
Mepenbl Ha K®OK-2 u ycranoBnens! ontumanbible pH=6 u A=490 um. [lnsa
COpOIMOHHBIX UCCIIEIOBAHUIA TOTOBUIIH 5 107 Moub/1 pactBop nona Ce(I1II).

B xone uccnenoBanuiinzydeno Bausaue pH Ha COpOIMOHHYIO €MKOCTh
copbenta [5]. Bydepusie pactBopbl pH=3-8 ObUIM NPUTOTOBIEHBI Ha OCHO-
Banuu 0,1 N pactsopoB CH;COOH u NH; H;O.

Jlis n3y4yeHus BIMSHUS MOHHOM CHIJIBI Ha COPOIMOHHYIO €MKOCTh COp-
OeHTa ncmoas3oBanu 2 moib/1 pactBop KCl, a taxke 2 monw/a pacteop KOH
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JUTSL I3YYEHHMsI TIpoliecca JecopOInu.
Jliist cunTe3a copOeHTa UCIONIb30BaIM CONOIMMEP CTUPOJa C MaJleHHO-
BBIM aHTUApuIoM U 1,2,3-TpudeHunryaHiuiue B KauecTBE aMHHA.

T CH,— CH—
A o @

(0)

n

Cxema 2. MonekyIsipHasi CTPYKTypa CONOJIMMepa CTHPOJIa C MAJICHHOBBIM aHTHJIPUIOM

SHas

Cxema 3. Monekyisipnast ctpykrypa 1,2,3-tpudenmiryanuinna

Cunre3 copdenta. Cunte3 copOeHTa OBbLT OCYIIECTBIIEH MO W3BECTHOM
MeTonuke [6]. B kauecTBe momMMepHON MaTpHUIIBI IJIsi CHHTE3a COpOEHTa HC-
MOJTE30BAITM COTIOJIMMEP CTUPOJIa ¢ MAJIEUHOBBIM aHruapuaoM u 1,2,3-tpude-
HUWJITYaHHUIMH B KauecTBEe aMHuHa. [|J1s 3TOT0 B KPYTIIOJOHHYIO KOJIOY H00aBIISLITN
3 r nonmumepa. B mocnenyromem B3Becwnu 1,61 r 1,2,3-tpudeHnnryanuu,
pPacTBOPWIIM B BOJE M JOOABUIM B UCXOMHOE COACPKUMOE KOJObl. CHHTE3 OBLT
npoBesieH B npucytcTBuu 20-25 min mu popmanuna. Peakiuio nmpoBoaAWIH mpu

temneparype 60-70 °C, B Teuenne 30-40 MuHyT. BBIXO NPOAYKTAa COCTABISET
npumepHo 2 T. B Xo/1e peakiyu HaGII01aIuch CleAyIOIIe IpeBpalleHus:

CH;—CH— — CH,—CH—
é 5 t
o= o 1) + nHZO—> oﬂo
HO OH
n

n

Taxk kak mporrecc OCyIIeCTBIISCTCS B BOJHOM cpejie, TO aHTHIPHIHBIC
TPYHIIBI TOJIUMEPA MMOABECPrarOTCs rUAPOJIN3Y.
HLxo + R—NH,—> HO
NH-R

-0 HO NH-R
’—</ =+ \_N{4—> OJ

Cxema 4. MexaHn3M npoliecca copouun
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[lo okoHYaHMM peakUuu MOJYyYEHHBIH MPOIYKT CHHTE3a IMPOITYCKAIOT
yepe3 (QUIbTPOBAIbHYIO OyMmary, MpOMBIBAIOT, BBICYIIMBAIOT, U3MEIbYAIOT U
HCIIONB3YIOT JUISl JAJIbHEUIIINX UCCIIEI0BAHNMN.

KonunenrpupoBanme. /[y KaXa0ro 3KCriepuMeHTa 2 Mjl pacTBopa Ho-
Ha MeTallIa C U3BECTHON KoHIeHTparueil (5°107 Moib/i) 106aBISsIIA B KOHH-
yeckue Kosobl eMKocThio 50 Mi1. B kaxayto kon0y nobasisuin 30 mr copbeHTa
u cootBeTcTBytonui pH. 3nauenne pH pacTBOpOB KOHTPOJIUPOBAIH C TIOMO-
mpbto pH-meTpa Ionomer-130. [lonydyeHHYI0 CMECh BBIAEPKUBAIM B TEUECHHE
24 4. 3aTeM coaepKUMOe KOJIOBI MPOMyCKalld Yepe3 (GUIbTPOBATBHYIO Oymary
U OTIEJISUTH XKUIKYIO (pa3y oT TBepaoi. B nanmpHeimem u3 Kaxaoi KojaObl OT-
Oupanu o 1 mu npoosl, pa3dasisau 6ydepHsiM pactBopoMm pH 3 u onpenens-
au KoHeuHble KoHueHTpauun noHoB Ce(Ill) ¢ pearentom 2,2° - ([1,1'-6u-
dbennn| -4,4"-nmuunouc(nuazun-2,1-gumn)ouc(oenson-1,3,5-tpuon) Ha ¢orto-
anektpokosniopumerpe KOK-2 mpu nmne Bonbs! 490 HM.

CreneHb U3BIEYEHUS HOHA METAJUIa PACCUMUTHIBAIM IO HIKECHe-
JOyoumM hopmyiam:

_ CEI e
R,% = —-— x100, (1)

e

{cu B CE}V
Qo= — (2)
rae Co - HavanbHasi KOHIIEHTpaIus noHa MeTtaiia (MoJb/i), C. - paBHOBECHAs
KOHIIEHTpaIusl HoHa MeTaia (Moyb/1), V - o0beM pacTBopa (J1) ¥ m - mMacca
copOeHTa (mr).

IIpouecc mecopduum. M3ydenue necopOumu MPOBOAUIN C HCIOIb-
30BaHUEM Pa3JINYHBIX HEOPTraHUUECKUX KUCIIOT OJMHAKOBOM KOHLIEHTpAllUH, a
umenHo: 0,5 mons/n pactBopsl HNO;3; HCI, H,SO4 u CH3;COOH xucnot. s
MIPOBEJIEHUS IKCIIEPUMEHTa B 4 pazauuHble K00kl B3Becuiau 1o 30 mr copOeH-
Ta, 106aBuIH 2 MT 57107 Moms/1 pactBopa Ce(III) u 18 ma pH 3.0 u ocraBum
Ha 210 MuHyT. BiocnencTBun oTaenviy TBEPAYIO YacTh pacTBOpa OT KUIKOU
¢unbrpoBanueM. K ordunsrpoBannoii yactu nodasunu mo 20 mut 0,5 monbs/n
pactBopoB HNO; HCI, H,SO4 u CH3COOH xucnor. I1noTHO 3aKkpblin 1 ocrta-
BIWIM Ha 24 4. 1o ncTeueHnH CyTOK BHOBb OT/AEIHIIN XKHUJIKYIO 4aCTh PacTBOpa
OTTBepAOH. 3aTeM U3 pacTBopa oTobpanu mo 1 mi, qobasunu 1-2 mit 2 MoJb/1
pactBopa KOH, pa36asunu Oydepusim pactBopoM pH 3.0 u onpenenuim ko-
HeuHble koHUeHTpauuu noHoB Ce(IIl) pearentom 2,2° - ([1,1"-Oudennn] -4,4" -
nuuiouc (nquasun-2,1-nqunn) 6uc (6enszon-1,3,5-tpuon) [7] na KOK-2.

Annaparypa. Ontuyeckue MIOTHOCTH pacTBOPOB U3Mepsuid Ha (OTo-
anekTpokagopumerpe KDOK-2 B kroBete ¢ Tommmuol cnost 1=1. 3nauenus pH
Ha pH-metpe Ionomerl-130. UK-cnektp copOenTta Obu1 cHAT Ha mpudope Va-

rian 3600 Fourier criextpometp B 061acti ot 400 10 4000 cm™.
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O0cy:xnenne pe3yJbTaToB

Bausinue pH Ha crenens u3Baedenusi Ce(1Il).Onnum u3 BaxkHenmmx
rapaMeTpoB, OKa3bIBAIOIINX BIIMSHUE HA CTEMECHb copOIuu siBisiercss pH, mo-
9TOMY M3Yy4eHHE BIUSHUE JaHHOTO MapaMeTpa sBISETCS BaXKHOU 3amadeil. Pe-
3y/lbTAThl UCCIIEIOBAHMM MOKa3aJIM, YTO HauOOJIbIIee U3BICUEHUE MeTaljIa Ha-
omonaercs npu 3HadeHnu pH 3.0. [lanbHeiinme copOIMOHHBIE YKCTIEPUMEHTHI
ObLTH TIpoBeneHbI Tpu AJaHHOM 3HadueHuu pH 3.0. ['paduueckoe nzobpaxenue
TaHHBIX MMOKa3aHo Ha Pucynke 2:

4,6

%:"45

24,4

XL,

o 243

g =

804,2| T T T T 1
0] 2 4 6 8 10

pH

Puc. 2. 3aBucumocTts copOLMOHHOI eMKocTH copOeHTa oT pH
Meops =30 MI, Vg, =20 M1, Cye=5- 107 Mo/

[Tpu 6onee Bricokux 3HaueHusx pH non uepus (I11I) moasepraercs run-
pomusy.

Bansinme BpeMeHHM Ha cTeneHb M3BJICYeHHs] HOHA MeTasIa. Bius-
HUE BpEMEHHU Ha copOLMOHHYI0 eMKocTh noHa Metama Ce(Ill) mokasano Ha
Pucynxke 3. Jlyig nccnenoBanus JaHHOTO IapaMeTpa U3MEPEHMsI POBOJWIN B
nHTepBaine oT 0 10 240 muHyT. PaBHOBECHBIE KOHLIEHTpAllM HOHOB METAJlIa B
oOpasue ObUTH OINpeneleHbl B COOTBETCTBYIOIME MPOMEXYTKH BPEMEHHU Ha
K®K-2 npu A=490 um.
) 4,6
4,55
4,5
4,45
4,4
4,35
4,3
4,25

mr/r

CopbumMoHHan eMKOCTb

0 50 100 150 200 250 300
Bpemsa, MHUH.

Puc.3. Bimsinue BpeMeHr Ha COPOIIMOHHYIO eMKOCTh COPOEHTa
Meops. =30 MI, Vg, =20 M1, Cyy=5- 107 moss/n

Kak Buano u3 Pucynka 3 B nepuon ot 0 1o 90 MuHyT cTeneHb copo-
LMY MEHSETCSl Xa0TUYHO, a HaunHas co 120 MUHYT ocTaeTcs MOCTOSHHOM. JTO
TOBOPUT O JIOCTHKEHUU TOJTHOTO COPOIIMOHHOTO PaBHOBECHSI.

BiusiHue HOHHOM CHJIBI HA COPOIIMOHHYI0 €eMKOCTh copOeHTa. B xo-
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Jie paboThI OBLIIO MCCIIEIOBAHO BIUSHUE HOHHOW CHUJIBI HA CTENEHb M3BJICUCHUS
nona Ce(Ill). dns »Tux meneit 6bUT UCHOIB30BAH 2 MOJB/JI PACTBOP XJIOPUAA
kamus KCI.

HccnenoBanus nokasanu, uto B npenenax p=0,2-0,8 mons/n, mpucyrt-
ctBue KCI oka3piBaeT He3HAUUTEIIHPHOE BIMSHUE HA CTEIICHb M3BJICUYEHUS HO-
HOB MeTaJula a HauuHas ¢ u=1,2 MOJbB/J, T.e. C TOBBIIMICHUEM HOHHOW CHIIBI
COpOIMOHHAs! EMKOCTh YMEHBIIAETCS.

Bausinue HavyaabHOi kKoHueHTpauuu noHoB Ce(IIl) Ha copOumon-
HYI0 €eMKOCTb cOpOeHTa. B X0/1e 3KCIIeprUMEHTa U3YYEHO BIIMSHAE HAYaIbHOU
KOHIIEHTPAllUM MOHA METajula Ha CTENEHb M3JICYCHHs] €r0 CHHTE3UPOBAHHBIM
cop6enTom. J{mst storo kommentpamui uonos Ce(I1l) Bapsuposamu ot 0,2:107
MOJIB/T 110 8,0 10 mob/i. s aroro B3Becwnu 1o 30 mr copbeHTa, 100aBMIN
COOTBETCTBYIOIIHE 00heMbI pacTBopa noHa metauia u pH 3.0. Ilo ucreuenun
120 MUHYT HM3MEpUIM ONTUYECKUE IUIOTHOCTH TOMOTEHHBIX PACTBOPOB Ha
K®K-2 6ydepusim pactBopom pH 3.0, mpu A=490 um. CteneHb u3BICYCHUS
HMOHa MeTalljia cOOEHTOM ObUT paccyuTaH 1Mo u3BecTHOU ¢opmyne (1). [Tomy-
YEHHBIC pe3yabTaThl rpaduuecku n300pakxeHbl Ha pucyHke 4 u Tadmure 1.

350
300
250
200
150
100
50
0

mr/r

CopbuMOHHanA eMKOCTb,

0] 0,002 0,004 0,006 0,008

KoHueHTpauua, monbs/n

Puc.4. Biusinue nauanpHolKkoHIIeHTpauu noHOB Ce(I11) Ha copOIMOHHYI0 eMKOCTh COpOeHTa
Meops =30 MI, Vi, =20 Mi1, Cpie=5- 10 momb/n

Pe3ynbrarhl nccienoBaHuil mokasaiu, 4yTo HauOousblas copOLUOHHAS
eMKoCTb HaGmroaeTcst pu koHuerTpamuy noos Ce(I11) 4,0°10™ moub/iL.

Taobmuma 1
Crenenb n3BjaedeHus noHOB Ce(I1l)cuHTE3MPOBAHHBIM COPOEHTOM
CMcy
x-107 0,2 0,4 0,8 1,0 2,0 4,0 6,0
MOJIB/JT
R, % 44 55 69 75 82 89 85
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IIpouecc necopouumn. /Jannas pabora Takxke mpeanosaraeT u3ydeHue oopar-
HOTO Tpolecca-gecopounn. Hanndare HeoX0IUMBIX 3II0EHTOB IS 1eCOpOUpo-
BaHWS MOHA METalla SBISETCS BaXKHOU 3amaueil. B Hamel craTtbe MaHHBIA
IIPOLIECC OCYIIECTBJIEH IIyTEM MCIIOIb30BaHMS Pa3IMYHBIX HEOPTaHUYECKUX
KHCIIOT OJMHAKOBOW KOHIEHTpauued, B 4acTHOCTH 0,5 MOJIB/I pacTBOpPHI
HNO;, HCI, H,SO4 u CH3COOH kucnot. Pe3ynbrarsl uccienoBaHui MOKa3a-
7Y, 9YTO HAWJIy4IIed ecopOupyromieii CmocOOHOCTRIO TT0 OTHOIIEHUIO K HOHAM
Ce(III) o6manaer 0,5 monb/n pacteop HCL

BriBoabI

HTak Ha OCHOBaHUM COIOJIMMEPA CTUPOJIA C MAJIEMHOBBIM aHTUAPHUIOM
u 1,2,3-tpucdennnryanuuya OblI CUHTE3UPOBAaH COPOEHT U HUCIIOJIb30BaH JIs
u3BnedeHuss copOuuu nonoB uepus(Ill). IIpoBeneHusle HcciaenoBaHUs MO3-
BOJISIFOT CJI€NIaTh BBIBOJI O TOM, YTO MPUMEHEHHE JAHHOTO COpOeHTa obecredn-
BaeT BBICOKYIO COPOIMOHHYIO €MKOCTh paBHYIO 314,7 MI/T IO OTHOIIEHUIO K
nonam uepus (111).
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Ce (IIT) IONLARININ SELETETiK SORBENT UZRO QALDIRDIGININ SORPSiYA
EDILMOSi ERENIK ANIiHRID iLO STIREN KOPOLIMERI
VO 1,2,3-TRIFENILQANIDIN
A.F.OLIYEVA
XULASO
Mogqalo serial (IIT) ionlarimin xelatlayict sintetik sorbent torafindon sorbsiyasinin
Oyronilmosino hosr edilmisdir. Maleen angidrid vo 1,2,3-trifenilquanidin aminli stiren

kopolimeri asasinda yeni bir polimer xelat sorbenti sintez edildi va serb (IIT) ionlarina nisbaton
bu sorbentin sorbsiya xiisusiyystlori dyronildi. Sintez, bu voziyyatds capraz baglayict madde
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rolunu oynayan formalinin istiraki ilo hoyata kegirilmigdir. Sorbentin seriyum (III) ionlarina
nisbaton sorbsiya xiisusiyyatlari dyrenilmisdir. Todqiqat zamani sorbsiyani tasir edon miixtalif
parametrlor, xiisuson do optimal pH doyari, ion giicliniin tesiri, tam sorbsiya tarazligmin
qurulmasi ii¢iin vaxt va metal ionlarmin ilkin konsentrasiyasinin tosiri Oyronilmisdir.
Tadqiqatlar sorbentin seriyum ionlarina nisbaton maksimum sorbsiya qabiliyystinin pH = 3
oldugda 314.7049 mq / q oldugunu gostordi. Miloyyan bir ion giiciine 0,8 mol / I-o0 godor K +
vo Cl-ionlarmin movcudlugunun sorbentin sorbsiya qabiliyyotino tosir gostormodiyi askar
edilmisdir. Eyni zamanda, tors desorbsiya prosesi Oyronildi vo eyni konsentrasiyali miixtolif
mineral tursular istifado edilorok optimal yuyucusu quruldu. Serium ionlarina nisbaton on
yaxst desorbsiya qabiliyyatinin 0,5 mol / 1 HC]l mohlulu ilo gosterildiyi askar edilmisdir.

Acar sozlor: Sorbsiya, seryum (III), xelatlayict sorbent, konsentrasiya, desorbsiya.

STUDY OF SORPTION OF Ce (IIT) IONS WITH A CHELATE FORMING
SYNTHETIC SORBENT BASED ON
COPOLYMER OF STYRENE WITH MALEIC ANHYDRIDE
AND 1,2,3-TRIPHENYLGUANIDINE

A.F.ALIEVA
SUMMARY

The article is devoted to the study of the sorption of cerium (III) ions by a chelating
synthetic sorbent. A new polymeric chelating sorbent was synthesized on the basis of a
copolymer of styrene with maleic anhydride and an amine of 1,2,3-triphenylguanidine, and the
sorption characteristics of this sorbent with respect to cerium (III) ions were studied. The
synthesis was carried out in the presence of formalin, which in this case plays the role of a
crosslinking agent. The sorption characteristics of the sorbent with respect to cerium (III) ions
have been studied. In the course of the research, various parameters affecting sorption were
studied, in particular, the optimal pH value, the effect of ionic strength, the time required to
establish a complete sorption equilibrium, and the effect of the initial concentration of metal
ions. Studies have shown that the maximum sorption capacity of the sorbent in relation to
cerium ions is 314.7049 mg / g at pH = 3. It was found that up to a certain ionic strength of 0.8
mol / 1, the presence of K + and CI- ions does not affect the sorption capacity of the sorbent.
Also, the reverse desorption process was studied and the optimal eluent was established using
various mineral acids of the same concentration. It was found that the best desorbing ability
with respect to cerium ions is shown by a 0.5 mol / 1 HCI solution.

Key words: Sorption, Cerium (IIT), chelating sorbent, concentration, desorption.
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BiOLOGIiYA

HOBBIE TAKCOHBI HAI'OPHO-KCEPO®UTHO PACTUTEJIBHOCTH
HAXYbIBAHCKOM ABTOHOMHOW PECITYBJIMKH ASEPBAMVKAHA

' M.T.Jl)KABBAPOB, *®.X.HABUEBA,
’A.NLLUBPATUMOB, “3.M.KYPBAHOB
Y4 Baxunckuii I' ocyoapcmeeHHblil YHugepcumem
23 Hayuonanvnasn Axademusn Hayk Azepoaiioscana Hncmumym /lenoponozuu

Bo epema guopucmuueckux, 2e060maHu¥eckux, CUCMEMAMUYECKUX UCCIe0068anUll
¢opul HaeopHo-Kcepopumuol pacmumenvrocmu pationos Haxuvieanckou Asmonommnot Pec-
nyonuxu: Caoapax, llapyp, Keneepnvl, Babek, [llax6ys, /icyrvpa, Opoybao obpamunu eHu-
MaHue Ha MNOUCK HOBbIX MAKCOHO8 IPUPOMACTUUHBIX U JEKAPCMEEHHbIX pacmenull. B
pe3ynvmame npo8edeHHbIX NOUCKO8 HA meppumopuu pationos Hatioen eud Melissa officinalis
L. omuocawuiics k poody Melissa L., cem. Lamiaceae Lindl. Hzyuanu sxonocuueckue ycnogus,
MECMOHAX0AHCOEHUsL, COCMAG U CIPYKIYPbl umoyeno308, 20e OaHHbLl 6UO YUACMEYem.

KuaroueBbie cioBa: (iopa, ceMeiicTBO, poll, BUJI, HOBBIC, MCCTOHAX 0K ICHHSI, MEJIHCCA,
JIEKapCTBEHHBIMH.

HaxusiBanckast ABToHomHas Pecrybnvka B oporpaduieckomM OTHOIIIE-
Huu ropHas ctpana (600-3906 M), MPUHAMTIEKUT K 3aKaBKA3CKOMY HAropbio
BXOOUT B cocTaB AzepOaimkanckon Pecryommku. Kimumar cyxoi u pe3ko KOH-
TUHEHTaNbHbIN. Ha IIprapakCMHCKON HU3MEHHOCTH COJIHEYHBINA CBET U TEIUIO
coctasiisieT 2800-2500 yac. Bennunna cymmapHoOW paauanuu gocturaetr 150-
160 kan/cm®. A cymma 3¢ dextuBHbIX Temmepatyp npesbimaer 4400-4600° C
[1].

Bo ¢uope npeobnanaror kcepoduTHble BUIBI pacTuTenbHOCTH. CoBpe-
MeHHasi (uopa pernona npezacrasieHa 3021 BbICHIMMH CIIOPOBBIMH, TOJIOCE-
MEHHBIX U [IBETKOBBIMH PAaCTEHUSIMH, OTHOCAIUMUCS K 176 cemeiictBam u 908
pomam [10, 145-151; 11]. Cpeau mone3HbIX pacTeHU# (IOpbI HATOPHO-KCEPO-
(UTHOIN pacTUTENBHOCTH 0c000€ MECTO 3aHUMAIOT F(PUPHOMACITUYHBIE pacTe-
Huit [3, 82-89; 7]. OnHOM W3 MEePCHEKTUBHBIX YPUPHOMACIUYHBIX PACTCHHM
seisiercst Menucca nekaperBenHas - Melissa offocinalis L. (Jlumonnas Tpasa,
Menucca TuMoHHast) ceM. SIcHoTkoBbIe - Lamiaceae Lindl. Pacrer na KaBkase,
B I0)KHBIX palioHax eBponeiickoil yactu Poccun u B Cpenneir Azun cpeau 3a-
pocieil KyCTapHHUKOB U IO JIECHBIM OITyIIKaM, HHOTJa BCTPEYaeTcsl Kak 3aHOC-
HO€ M OINYaBILIEE PACTEHNE HA COPHBIX MECTHOCTAX [6; 8, 558]. B nurepatyp-
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HBIX HcToYHMKax it (iopel HaxusiBanckoit AP Melissa offocinalis L. ne
ykaszpiBazcs. 2008-2019 r. nepuone ¢ BoisiBieH (/)xa66apoB M.T., Habuea
®.X., UbparumoB A.Ill.) B okpecTtHOCTsIX. cenenuit ['anmxka, Anabazn, Hroc-
Hioc Opny6anackoro, FOxapsl bysro Kenrepimunckoro, bagamisl, Ilana, Kro-
kto, Keunmmm Illax6y3ckoro, Apadca, bortaxmen u TeiiBaz JxymbduHCKOTO
paiioHoB. M3ydanuch SKOJIOTMYECKUE YCIOBHS, HOBO BBISBJICHHBIX MECTOHA-
XOXKJEHHUM, COCTaB U CTPYKTYphl (PUTOLICHO30B, I[i€ JaHHBIH BUJ y4acTBYET.
OTO MHOTOJIETHEE TPaBSHUCTOE PACTEHUE, MATKO OIYLUIEHHOE, C MPHUATHBIM
JUMOHHBIM 3anaxoM. KopHeBuille cuibHOBETBUCTOE C MOA3EMHBIMU ITOOETaMH.
Crebenb YeThIpeXrpaHHblil, BETBUCTHIN, BbIcOTOM 50-120 cM, ¢ KeIe3ucThiMu
H IPOCTBIMU BOJOCKaMHU. JIMCThS CyNpOTHBHBIE, YEPEIIKOBbIE, SIMIIEBUIHBIE.
[{Bets! 3uromopdusie codpans! mo 3-10 mT. B 0HOOOKHE JIOKHBIE MYTOBKH,
pacrojoKeHHbIE B Ma3yxaxX BEPXHUX JIMCThEB. [IpUIIBETHUKN MPOIOITOBATHIE.
Yameuka KOJIOKOJIbYATAs, IPH IJI0AAX MATUTpaHHas, ¢ 13 )Kuiakamu, IByryoast.
TeranHOK 4, IO COCTOUT U3 4 OpPEIIKOB, 3aKJIIOYEHHBIX B OCTAIOIIYIOCS Ya-
meuky. Opelku siineBuaHble, CBETI0-Oyphle, Menkue, JmuHoH 1,8-1,9 mm.
[[BeTeT ¢ uroHs 1Mo ceHTIOpH [6, 359].

B CPECAHCTOPHOM IIOACE 0oJIbIIINE mionm@aan 3aHMMAacT HaropHO-KCEPOo-
(I)I/ITHaH PaCTUTCIIBHOCTb, I'CHCTUYCCKU CBA3aAHHAA CO CTCIIAMH, T'IC CIIYKUT
MEPEXOAHBIM MMAaCTOUIIHBIM YTroAbsM. B pacTuTenbHbIX (DUTOLIEHO3aX MeTucca
JICKApPCTBCHHAsA BCTPEYACTCA CAMHHUYHO KaK KOMIIOHCHT, CIUIOIIHBIC 3apOCIn
He oOpa3yeT. OCHOBHBIMH COMYTCTBYIOIIUMH €/ BUJAMU PACTCHHUM SIBIISTFOTCSI:
Dactylis glomerata L.. Poa bulbosa L., Hordeum bulbosum L., Nepeta cataria
L., Centaurea behen L., Euphorbia seguieriana Neck., Stachys officinalis (L.)
Trevis., Centaurea cyanus L., Origanum vulgare L., Cnicus benedictus L.,
Chamaenerion angustifolium (L.) Scop., Dichodon cerastoides Reichenb.,
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Oxyria digyna (L.) Hil., Pyrus salicifolia Pall., P. oxyprion Woronow, Rham-
nus pallasii Fisch., Atrophaxus spinosa L., Astracantha microcephala Podlech,
Coteneaster melanocarpus Fisch., Amygdalus fenziliana Lipsky, Juniperus
communis L., Ephedra procera Fisch. u mp. IIpoekTiBHOE TOKpbITHE (HHUTOLIE-
Ho3a cocTtaBisieT 76-80%.

Hcnonb3yroT 1BETYIIYI0, HAI3EMHYIO MAacCy MEIHUCCHI KakK MPSHO - apo-
MaTU4eCcKOoe U JeKapcTBeHHOE pacTeHue. ChIphE MpeaHazHAueHo AJIs MoIyye-
HUs 2QUPHOTO Macia. Macio ceMsSH METUCCHI, UCTIONIB3YeTCsl B apPIOMEPHH.
B TpaBe menucchl conepkutcs 3pUpHOE Maciio, KOJIMYECTBO U COCTaB €ro Me-
HSIOTCS B 3aBUCHMOCTH OT MecTa mpowm3pactanus (ot ciefoB ao 0,33%).
D¢dupHOE Macio COAECPKUT LUTPailb, HUTPOHENIalb, MUPLEH U repaHuon. B
TpaBe TaK)Ke COACPKUTCS acKOpOMHOBas KUCIOTa okoso 150 Mr%. B mucthsx
nyOunbHbIe BeuecTBa (10 5%), kodeitHasi, ojieaHOJI0Basi U ypcoJioBasi KUCIIO-
ThI; B ceMeHax xupHoe macio (20%). HagzemHas gacTh, KpoMe TOTO, COAEP-
KUT MAaKpo U MUKPODJIEMHTBI, TyOUJIbHbIE BELIECTBA, (DIaBOHOUIbI, KyMapH-
HbI, BUTamMuHbl B, By, C, B - KapoTHH, a30THBIE ¥ KUCIOPOIHBIE COSAMHEHHUS
[3,4, 47-304].

[IpuroToBneHHBI U3 MEIUCCHI HACTOW XOPOIIO YCIOKAUBAET HEPBHYIO
CUCTEMY, a TaK)K€ IOMOTAET CHPABIATHCS C MPOCTYAHBIMHU 3a00JIEBaHUSMU U
TPUIIIIOM. Y CIIEITHO PUMEHSETCSl Mencca mpu o01iel ciadocTu opraHu3ma,
KEJTyT0YHO-KUIIEYHbIX 3a00JIEBaHUSIX, XPOHUUECKON KaTapakTe, HEBpO3e, ac-
T™ME, OOJIe3HSIX Cep/Ila, MOBBIIIEHHOM KPOBSHOM JABJICHHUH, OJIBIIIKE, a TAKXKe
HaCTOM MEJHChl MCHOJb3YIOTCS HapyKHO NpU peBMaTHueckux Ooisx. B Ha-
POIHON MEIUIIMHE MENIUCCY YMOTPEOSIOT IS JeUEHUS THHEKOIOTHYECKUX
3a00JI€BaHUi, a €CITM CMeNIaTh HACTOM MEIHCChI ¢ HACTOEM MaiopaHa, TaKon
COCTaB MOYKHO HMCIOJIb30BaTh Ul YIyYIIEHHUS M yKpelieHus namstu [2, 23-
24; 5, 164-166; 9, 247-249].

Puc. 1. Menucca nekapcrennas - Melissa officinalis L.
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B dapmaneBTuyeckoi mpoOMBIIIIEHHOCTH U3 Mencchl JiekapcTBEHHEH -
Melissa officinalis L. rotoBsT npenapaTsl B BH/e JeKapCTBEHHBIX YaeB, apoMa-
TUYECKHUX BOJ, OTBAPOB, JIEKAPCTB U JJIs MTOJIy4eHHUs 3(PUPHOrO Macia, KOTOpoe
BBICOKO IIEHUTCS B Nap(romMepun, XUMUKO-(papMaleBTH4eCKO, JTUKEPOBOI0Y-
HOM W THILEBOW NMPOMBINIIEHHOCTAX. lIpumensercs Menucca B HapOJHON U
Hay4YHOM MEAMLMHE KaK MPOTHUBOCYIOPOKHOE, OOJICYyTOJISIIONIEE U cepley-
Hoe cpeacTtBo. CoBpeMeHHasl, TpaJAULIMOHHAsT MEIULIMHA CYMTAET, 4TO TpaBa
MEJIMCCHI TI0JIE3HA IIPH JIEYEHUHM CEPIAEYHO-COCYIUCTBIX, T'MIIEPTOHUYECKUX,
HEBpAJITMYECKUX 3a00JIeBaHUX, a TaKXKe IMPHU acTMe, OECCOHHMIIE, AHEMUU U
noxarpe [2, 5, 9].

Llennb1it MeqOHOC, BO BpeMsl IIBETEHUSI AAET MHOTO HekTapa. Mén oTiu-
4yaeTcs MPUATHBIM apoMaTOM M BKYCOM, B KynmHapuM HMCHOJIB3YIOT JHMCTbA
MEJIHMCChl. OTHOCHUTCS K JIyULIUM copTaM. JIUCThsI 1 MOJIO/IbIe TOOETH MEIHCCHI,
Cpe3aHHbIE /10 LIBETEHUS, UCIOJB3YIOT B KAUECTBE MPSHOCTU C MPSHBIM, OCBE-
YKAIOUIMUM JTUMOHHBIM IIPUBKYCOM B KyJIHHapHsiX. B cBexem mim cyméHoM Bu-
Jie TUCTbs NOOABIIAIOT KaK MPSHYIO MPUIIPaBy K canaram, TEPTOMY CBIpY, Cy-
mam, A14u, pelOHBIM Oro1aM, rpubam, a TaKxke JJIs OTAYILKH 4as, yKcyca, Ju-
KEPOB U HAIMTKOB, IIPU 3aCOJIKE OI'YPLIOB, IOMHI0POB, IPUMEHSIOT IS KOH-
CEpBHUPOBAHUS Msica.

Taxum o6pazom, B nepuo 2008-2019 rosbl BBISIBIEHBI HOBbIE TAKCOHBI:
pox Melissa L. - Menucca u Bua Melissa officinalis L. - Menucca nekapct-
BeHHas A (prIopsl HArOPHO-KCEPOPHUTHOM pacTuTenbHOCTH HaxubiBaHCKOM
AP. YcranoBieHo, yTo pecypchbl 3(pUPHOMACINYHBIX U JIEKapCTBEHHBIX pacTe-
HUHl paifoHa HcClieOBaHUsS JIOBOJBHO OoraTbl. MHOTHE M3 HUX MMEIOT MpO-
MBITNIVICHHOE 3HaYeHUEe U 00aBiIeHuEe MeNncChl JICKapCTBEHHOM eIlie pa3 mpe-
BBIILIAET ACCOPTUMEHT IOJIE3HBIX PACTEHUI PETHUOHA.

CunrtaeM 11e1€CO00pa3HBIM PAIIMOHAIIBHO HMCTOIB30BaTh W 3aHUMATHCS
BBEJICHUEM B KYJbTYPY IMEPCIEKTUBHBIX 3(UPHO-MACIUYMHBIX, JEKAPCTBEH-
HBIX pacTeHUi. MHOTHE OTPOCIH MPOMBIIIEHHOCTH MPEANPUATHS HYKIat0TCS
B 3()MPHOM MaciieM U JIEKapCTBAX MOTY4aeMbIX U3 PACTCHHMA.
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AZORBAYCAN NAXCIVAN MUXTAR RESPUBLIKASININ
DAGLIQ-KSEROFIT BiTKi ORTUYUNUN YENi TAKSONLARI

M.T.CABBAROYV, F.X.NABIEVA, A.S.IBRAGIMOV, E.M.QURBANOV
XULASO

Naxc¢ivan Muxtar Respublikasinin bdlgslorinda: Saderok, Sorur, Kongorli, Babak, Sah-
buz, Culfa, Ordubadda dagliq xerofit bitki Srtliyliniin florasinin floristik, geobotanik, sistematik
todqiqatlart zamani yeni efir yagi vo dorman bitkilorinin taksonlarinin axtarigina diqqgot
yetirdilor. Bolgolor orazisindo aparilan axtarislar noticosindo Melissa L. cinsino aid Melissa
officinalis L. novlari, c. Lamiaceae Lindl tapildi. Bu noviin istirak etdiyi fitosenozlarin ekoloji
sartlorini, yerlorini, torkibini vo qurulusunu arasdirdiq.

Acar sozlar: flora, ailo, cins, ndv, yeni, yerlor, limon balzami, dorman.

NEW TAXONS OF MOUNTAIN-XEROPHYTE VEGETATION
OF NAKHCHIVAN AUTONOMOUS REPUBLIC OF AZERBAIJAN

M.T.JABBAROV, F.Kh.NABIYEVA, A.Sh.IBRAHIMOV, EM.GURBANOV
SUMMARY

During the floristic, geobotanical, systematic studies of flora and vegetation, the regions
of Nakhchivan Autonomous Republic: Sadarak, Sharur, Kengerly, Babek, Shahbuz, Dzhulfa,
Ordubad drew attention to the search for new and rare taxa of the family Lamiaceae Lindl. It is
established that, on the territory of the studied area, there are many representatives of this
family which is characteristic only for this region. At the result of conducted researches in the
territory it was found a new species Melissa officinalis L. belonging to Melissa L. genus of
Lamiaceae Lindl family. Their location, ecological conditions, and the reasons for their rarity
are revealed. Some new, rare and endangered plant species have been discovered. A number of
measures have been taken to protect them.

Keywords: flora, family, genus, species, new area of distribution, Melissa officinalis L.
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V]IK 576.8

N3YUEHUE NPOTEOJIMTHYECKOU U CBPAKUBAIOIIEN
AKTUBHOCTH JIPOXKKEBOU KYJbTYPbI CANDIDA
GUILLIERMONDII BDU-127

CM.ITIA®UEBA, T.C._MAMEJIOB
bakunckuni I'ocyoapcmeennwiit Ynueepcumem

shafievasamira@mail.ru

Boinu uzyuensvt nexomopwvie Gusuonocuteckue npusnaxu opoaicicesoco epuba Candida
guilliermondii BDU-127, xpanuswuecs 6 Koirekyuu Kyiomyp MuKpooOuoio2udeckol iabopa-
mopuu baxunckozo I'ocyoapcmeennozo Yuusepcumema. Mukpockonuueckue ucciedo8anus
NOKA3aU, YMO KIEMKU OPOANCIHCEU UMEIOM 0BAbHYIO, SUYEGUOHYIO WL SJIUNMUYECKVIO (hop-
MY, a pasmepul K1emoK opodcocel koneonomes om 2,5 0o 10 mxm 6 nonepeuruke u om 4 00
20 mrm 6 Oauny. M3yuenue pocma KyJnbmypbl BpU pA3IULHBIX MEMNepamypax noKaaio, 4mo
Kyabmypa epuba cnocobna k pocmy 6 npedeiax om 25 0o 45° C. Onmumanvnoii memnepamy-
poti aensgemcs 30°C. Ipu uzyuenuu copasicusarowjeli akmugnocmu epuba - 2azoodopaszosanue
He Habnooanoce. H3yueHue npomeorumuieckol aKkmueHOCMY UCCiedyemoll KyIbmypol NOKa-
3471 nOAoIACUMENbHbII pe3yavmam, a dmo suayum, umo Candida guilliermondii BDU-127 mo-
Jrcem vlpabamuvleams epmeHm npomeasy, KOMOPAs CHOCOOHA PA3HCUNCAML HCENAMUH 8
cpeoe.

KiroueBble ciaoBa: npoxokeBas Kynbtypa, Candida guilliermondii, cOpaxuBanue ca-
XapoB, MPOCOIIUTHYCCKAST AKTHBHOCTh

JIposxKeBble OpraHU3Mbl, PaclpOCTpaHEHHbIE HA TEPPUTOPUN AzepOaii-
JDKaHa OCTAOTCsl HE TMOJHOCTBIO M3YyYEHHBIMH, 33 UCKIIIOYEHHUEM PadoT MPOBO-
JUMBIX I10 M3YYEHHUIO JPOKKEBONH pHU30C(hEpbl HEKOTOPBIX KYJIbTYpPalbHbBIX
pacTeHMii, Takux Kak: SOJIOHHM, KalyCThl, MIIEHULbI, BUHOTPaJa, KYKYypy3bl,
rzie ObUIM BBIACTICHBI U UIEHTHU(PUINPOBAHBI ACHOPOTeHHBIE IPOACKU. A TaKKe
13 MPOCTOKBAIIl Pa3IMYHBIX pailoHOB A3epOaiipkaHa ObLIM BBIIEICHBI U U3Y-
YeHBI JPOKKEBbIE OPraHU3Mbl U MOJIOYHOKHCIBIE 6akTepuu (1,2).

B cBs3M ¢ IMPOKUM MCIIOJIB30BAHUEM JIPOKIKEBBIX OPTAaHU3MOB BO MHO-
I'MX 00JIACTSIX HAYKU U TEXHUKU CUUTAETCS BaXKHBIM HE TOJIBKO IMOMCK M BbIE-
JICHHE B YHUCTYIO KYJIbTYPY, HO UX HJIEHTU(UKALINSA U COXPAaHEHHE B JKU3HECTIO-
COOHOM COCTOSIHUM B KOJUIEKIIMH KYJIBTYpP MUKPOOPraHu3MoB (7).

JpoxxKu ABISIFOTCS HEMOJBHKHBIMA OJHOKJIETOYHBIMU JYKapUOTHBIMU
OpraHu3Mamy, OTHOCALIMMHUCA K rpubam. OHHM IIMPOKO paclpoCTpaHEHbl B
MIPUPO/IE: BCTPEUAIOTCS Ha JIUCTHSX, SArojax, miojaax, Gpykrax, B COKax HEKTa-
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pe LBETOB, BO3AyXe, Bojae U mouyBe. OUEBUIHO, APOXKIKHU SBISIOTCSA MEPBBIMU
MHUKpPOOPIaHW3MaMHM, KOTOPBIE YEJIOBEK Hayaj HCIOJIb30BaTh AJI1 CBOMX IIO-
TpeOHOCTEN — MPUTOTOBJIEHUS XJ1eba, BUHA, TMBA U IPYTUX MPOAYKTOB (4).

Cpenu pa3nIu4HbIX NPEACTaBUTENEH JPOXIKEN BCTPEUAIOTCS BUABI, KOTO-
pbie CIOCOOHBI BbI3bIBATh MATOJOTUYECKHE U3MEHEHUS B APYTUX KUBBIX Opra-
HuzMax. Cpeau moJoOHOTO pojia JIPOACKEBBIX T'PUOOB JOCTATOYHO MHOTO
OTacHBIX I yeioBeka. Cpeau ApOAOKEeH HET 0OJIMTraTHO-IATOTEHHBIX BUIIOB,
KOTOpBbIE MOTYT Pa3MHOXaTbCsl TOJIBKO B OpraHu3Me uenoBeka. OgHako, B
MPUPOAHBIX MECTOOOUTAHUSAX BCTPEUAIOTCS (PaKyJIbTaTUBHO-NATOTEHHBIE U
YCIIOBHO-TIATOT€HHbIE JPOKKH, KOTOPbIE MOTYT BBI3bIBaTh CEPbE3HbIE 3a00JIe-
BaHUA y JoJel ¢ ocnabieHHbIM uMMyHuTeToM (3). Ha ocHoBaHuM BbIlIecKa-
3aHHOT'O MOKHO T'OBOPUTH 00 aKTyaJIbHOCTH TEMBI HAIleH paboThI.

[ens paboThl — pacCMOTPETh HEKOTOPHIE OCOOEHHOCTH IITaMMa IPOXK-
xeBoro rpuda Candida guilliermondii BDU-127, Beinenenusiit u3 guiuiocde-
pBI pacTeHMi Ha TeppuTopun AsepOaiimkana. [ J0CTHKEHUS TOCTaBICHHON
uenu ObUI0 M3ydyeHO MOP(O-KyIbTypajbHble U (U3MOJOTHYECKHE CBOMCTBa
JIPOXKKEBOTO TpHoda.

Matepuanbl M1 MeTOAbI

B kauectBe uccienyemoro MaTepuania Obula HCIOJNB30BaHA KYJIbTYpa
rpuba Candida guilliermondii BDU-127, kxoTOpy!0 XpaHWIA Ha Cpelie Cyclio-
arap (6" Bamunr) IIpU TeMIeparype 4-5°C u no ucreueHun CPOKa XpaHEHUs
(3 MecsIa) nenany mepeceB Ha CBEXKYIO Cpey.

K Mop¢onornueckum npuszHakam OTHOCATCS (popMa M pa3Mepbl KIETOK,
KOTOpbIe M3y4JaJIUCh MIPU POCTE Ha IUIOTHOM cpene. B mpuroToBieHHoe cycio
(6" b u pH 6-6,5) no6asunu 2% arapa U CTepHJIN30BaJIU B aBTOKJIaBe 15 MUH
npu 112°C. CrepunmsoBanHoe cyco-arap pasiuBany B gamku Ilerpu mo 15-
20 M. IToBepXHOCTh arapu30BaHHBIX CPeJl MOACYIINBAIN B IEPEBEPHYTOM I10-
JIO’KEHHUM JUIA yJaJeHUsl KOHJIEeHCAaMOHHOM BoJpl. [loceB B wamku Iletpu Ha
cycno-arap npousBogwid, neperocst 0,1 MJI COOTBETCTBYIOIIETO pa3BeIEHUs
KYJbTYpbl Ha MOBEPXHOCTh CPEAbl U €r0 PaCHpPEeIIsiii C MOMOIIBIO CTEPUIIh-
Horo mmarensd. Maky6auuto npoBoaunu npu 25°C B Teuenue 3 cyTok (5,6).

K kynbTypanbHbIM NMpHU3HAKaM OTHOCHUTCS ONMKMCAHWE TMTAaHTCKOW KOJIO-
HUU, BBIPOCILIEN HA MMUTATENBbHOM cpene. i Moay4eHns THraHTCKOW KOJIOHUH
MIPOU3BOIMIIM TIOCEB, HCIONb3Yys CTEPUIIbHYIO UTITy, KOTOPOHM MyTeM yKoJja Ie-
PEHOCHIIN HEOOJBIIOE KOJIMYECTBO KJIETOK HA MOBEPXHOCTh CPE/bl B YallIKax
[erpu. Yamku Iletpu nns mosydyeHUs TMTaHTCKOM KOJIOHMM MHKYOMpPOBaIH
IIpM KOMHATHOW Temneparype. OnucaHue THraHTCKOW KOJIOHUU IMPOBOJIMIH
yepe3 30 cyToxk (5).

B kauectBe (hnM3MOIIOTHYECKUX NMPHU3HAKOB OBLIM BHIOpaHbI: cOpakuBa-
HUE TJIIOKO3bI, POCT IPU Pa3INYHBIX TeMIepaTypax, MPOTEOIUTHYECKas aK-
TUBHOCTb.

[Ipu ycTaHOBIE€HUH CIIOCOOHOCTU K POCTY IPOXOKH KYJIbTUBHUPOBAIM Ha
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KUAKOW cpefie IpU pa3UYHbIX TemrepaTypax. /st 3Toro npuroToBuiu cre-
pWIbHBIE TPOOUPKHU CO CYCIOM M 100aBJISUIM B HEE CYCIIEH3MIO MCCIIEeTyeMOn
KyaeTypsbl 0,1 MII., 3aTeM KJanu B TEPMOCTAT HA KyJIbTUBHUpOBaHUE mpu 25, 30,
35, 40, 45°C. Poct rpuba npu paziauyHBIX TeMIepaTypax U3ydald B KHIKOH
CUHTETUYECKOMN Cpeie U OIEHNUBAIIN KOJIOPUMETPUIECKH (6).

Jlnist n3yueHust cOpakuBaroIiel akTHBHOCTH JpoxoKkell ucronbzoBain 1%
TJIIOKO3Y, KOTOpasi 00aBisiach K OCHOBHOMY (DOHY Cpefly CIEIYIOIIEro CO-
ctaBa: 0,5% mnenrtona u 0,1% K2 HPO4. Bravane roToBuiu OCHOBHOU (oH
cpenbl, ycranoBuiu pH cpenpl okoio 6,8 1 pa3nuiy B MpOOUPKHU C TTOTUTaBKa-
MU 110 9 MJI B K&KIYI0; CTEPEIN30BAIN IpU | aTM. YTiIeBOAbl PEKOMEHIYETCs
cTepenn30BaTh OTAENbHO B BHJE 10%-HBIX BOJIHBIX PAcTBOPOB U J00aBISTH
1ocje CTepUIIM3aliU K cTepuiibHOMY (hoHy cpefbl. Bee cpenbl ¢ yrieBogamu
3aceBasi oAHOBpeMeHHO 0,1 — 0,2 mMi1. CyCleH3UH KIIETOK M3y4aeMOTr0 MUKPO-
OpraHM3Ma U MOCTaBUJIM B TEPMOCTAT HA KyJIbTUBHpOBaHUE. Ecin usyyaemslii
OpraHM3M pa3BUBAETCS OBICTPO, TO PE3YNbTAThl MOKHO PETUCTPUPOBATH Yepe3
48-96 4., a ecu MeaneHHO — yepe3 7-10 cyrok. COpakuBaHue yrieBoAOB Ha-
OJIr0/1aM BU3YaJIbHO 1O 0Opa30BaHMIO Ta30B B MOIUIaBKax. Pe3ynbTarsl cpas-
HUBAJIM C KOHTPOJILHOW CpefioH, T.e. (OHOM, HE COMPOBOXKIAIOIINM YTIIEBOAOM
(5).

Jlna onpeneneHus MpoTea3HON aTUBHOCTH MCIIOJb30BaJIM KenaTHH. 10-
20 r >xenaTuHbl pacTBOPWIX B 90 M1 ropsiueil TUCTHIUIMPOBAHHON BOJIBL, 3aTEM
pa3nuian B MpoOUpKu 1o 4,5 MJI U B TAKOM BUJE aBTOKJIABUPOBAIU 15 MHUHYT
npu 112°C. Tlocne oxnaxnenust 10 37°C B KaxAyr0 MPOOUPKY aCENTHYECCKU
no6asistin o 0,5 M1 yriaepoJHoi ApOKKEBOH OCHOBBI, KOHLIEHTPALMS KOM-
MIOHEHTOB B KO0TOpoil B 10 pa3 Bhlllle, 32 UCKIIIOUEHUEM TITIOK03bl. CoepxaHue
TJIFOKO3bI OCTaBIsI0 5%. [IpoOupKy OCTaBUIIM 3aCTHIBATH B BEPTUKAIBLHOM IO-
noxenuu. [loceB cuenanu, BHOCS KaIuIllo CYCIIEH3UHU JAPOKKEH HAa MOBEPXHOCTD
cronOuka. Pa3xmkxeHune xenaTHHa OLEHUBAIN BU3YaJIbHO NPU KyJIbTHUBHPOBA-
Huu rpuda mipu 25°C ot 7 10 24 cytok (5).

Bce onbIThl TpoBOAMIINCE B 4 TOBTOPHOCTSIX.

BriBoabI U X 00Cy:KIeHUE

MUuKpOCKOTMYECKUE HCCIEeIOBAaHUS MOKa3ajid, YTO KIETKH JIPOXKEH
UMEIOT OBAJIbHYIO, SHIEBUAHYIO WIM 3JUIMITHUECKYI0 (opmy. Pazmeps! kie-
TOK JIpOXKer KomeomoTes ot 2,5 1o 10 Mkm B monepednuke u ot 4 10 20 MKM
B JUINHY.

[Ipu pocre Ha mIOTHON cpene (opma IpOAOKEBOW KyIbTypbl ObLIa
OBaJIbHAs C BAJIMKOM IO Kparo, AUAMETP 7 CYTOUHOM KOJIOHMM OK0J0 10 MM,
pouiib KOJOHUHN cJerKa BBIMYKJIBbIA, MOBEPXHOCTH IIEpoXoBaTas, OJIeCK U
IpO3pavyHOCTh MAaTOBasl, LBET KOJOHHUU OECUBETHBIN (IpsA3HO-OypbIit), Kpait
BOJIHUCTBIM, CTPYKTypa KPYIMHO3EpPHHUCTasl, KOHCUCTEHLIUS CIM3UCTasl (ciierka
HPUIIUIIALT).

N3yueHne pocra KyJIbTypsl IPY pa3IndyHbIX TeMiiepaTypax 25, 30, 35, 40
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u 45°C mokaszaio, 4To KyJabTypa rpubda crmocodHa K pocTy B Ipenesiax ot 25 10
45°C. OntumansHoit Temnepatypoit siBisiercst 30°C. Ilpy noBBILIEHHBIX TEM-
niepatypax (40-45°C) rpub pactér oueHb cnado.

[Ipu m3yuennn cOpakuparoliel akTUBHOCTH rpuba razoodpazoBaHue He
Ha0JIIOJAJIOCh.

N3yuenne npoTeosuTHUECKOW aKTHUBHOCTU MCCIEAYEMON KyJIbTYpHhI IO-
Ka3aJl TMOJIOKUTENbHBIN pe3ynbTaT, a 3To 3HauuT uto Candida guilliermondii
BDU-127 moxet BblpabaTeiBaTh (pepMeHT MpoTrea3y, KOoTopas cocoOHa pas-
KIKATb KEJIaTUH B Cpejie.

Takum oOpa3zom, UccleT0BaHMs MOKa3aJld, YTO KIETKH APOXKEH B OC-
HOBHOM HMEIOT SHIEBUAHYIO WU JUTMITUYECKYIO OpMYy, a pa3Mepbl KIETOK
Ipoxoken koneomroTes ot 2,5 1o 10 MxMm B momnepeunuke u oT 4 10 20 MKM B
munHy. M3ydenune pusnosornyeckux Npu3HAKOB MOKa3aio, YTo KyJabTypa I'pu-
6a crocoOHa pacTy NMpH Pa3InYHBIX TeMIEepaTypax, a ONTHUMAIbHOM SBISETCS
30°C; He MOXKET COpa)KUBAThCS TIIIOKO3Y; CIIOCOOHA Pa3kKMKaTh JKEJIATUH B
cpexe.

UccnenoBanusi 1mo wu3ydeHUIO (U3UOJIOTHYECKUX W OMOXMMHUYECKHX
CBOWCTB MPOJOJIKAIOTCA U1 MOJTHOM XapaKTEPUCTUKU JPOKKEBON KYIbTYpPbI
Candida guilliermondii BDU-127. U3 nmuTepaTypHBIX HCTOYHHKOB YCTaHOB-
JIEHO, YTO TpyIIa MUKPOOPTraHU3MOB OTHOcsIuXca k poay Candida B 60mb-
UIMHCTBE CIy4aeB SIBJISAIOTCS BO3OYIUTENSIMU psiia TPUOKOBBIX 3a00J1€BaHUi y
YeJI0BeKa M Hallla JajbHelas paboTa 3aKiIoyaeTcs B MOMCKE OCOOCHHOCTEN
JAHHOT'O ITaMMa U METOJIOB UX KOPPEKIIUH.
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CANDIDA GUILLIERMONDII BDU-127 MAYA GOBOLOYi STAMININ
PROTEOLITIK VO QICQIRMA AKTVLIiYININ OYRONILMOSI

S.M.SOFIiYEVA, T.S.MOMMODOV
XULASO

Baki Dovlot Universitetinin mikrobiologiya laboratoriyasinin kulturalar kolleksiyasinda
saxlanilan Candida guilliermondii BDU-127 maya g6bslayi staminin bazi fizioloji-biokimyavi
xtisusiyyotlori dyronilmisdir. Mikroskopik todqiqatlar maya hiiceyrolorinin oval, yumurtavari
va ya ellips formaya malik oldugunu gostordi. Maya gobaloyi hiiceyralorinin diametri 2,5 - 10
mkm, uzunlugu 4 -20 mkm arasinda doyigmisdir.

Miixtalif temperaturda kulturanin bdyiimesinin Oyronilmasi naticasinde miioyyan
olundu ki, bu maya gobelokloyi stami 25-45°C arasinda inkisaf edo bilir vo optimal temperatur
30°C-dir. Qicqirma prosesini Gyranarkon qazin amolo golmasi (qicqirmanin getmosi) miisahido
edilmadi. Proteolitik aktivliyin todqiqi miisbat natica gosterdi, yoni Candida guilliermondii
BDU-127 stami proteaza enzimin sintez eds bilir.

Acar sozlar: maya goboloyi, Candida guilliermondii sokarlorin qicqirmasi, proteolitik
aktivlik.

STUDY OF THE PROTEOLYTIC AND FERMENTATIVE ACTIVITY
OF YEAST CULTURE CANDIDA GUILLIERMONDII BDU-127

S.M.SHAFIEVA, T.SSMAMEDOV
SUMMARY

Was studied some physiological signs of yeast strain Candida guilliermondii BDU-127,
which were stored in the culture collection of the microbiological laboratory of Baku State
University. Microscopic studies showed that the yeast cells have an oval, eggplant or elliptical
shape, and the size of the yeast cells ranges from 2.5 to 10 um in diameter and from 4 to 20
pum in length.

The study of culture growth at various temperatures showed that the culture of the
fungus is capable of growth in the range from 25 to 45°C. The optimum temperature was 30°C.
When studying the fermentative activity of the fungus, gas formation was not observed. A
study of the proteolytic activity of the studied culture showed a positive result, which means
that Candida guilliermondii BDU-127 can produce a protease enzyme.

Keywords: yeast culture, Candida guilliermondii proteolytic aktivity, fermentation of
sugars
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Hccenedosanust 2opHo-necHoll nousvl 1aHOWAMMA HUSKUX 20D 6bISGUILO, UYMO PeUuo-
HALHOU  2eOXUMUYECKOU OCOOCHHOCIbIO NOYEbl SGNACMC s HUNCEKIAPKOBbLE COOEPIHCAHUSL
Cr,Co,Ni,Cu,Zn,Pb, 3a uckmouenuem Cu (1,2 KK), Co (1,4 KK) 6 6epxnem copuzorme nouswl
npupoonozo nanowagma buoceoxumuueckoii 0coOEHHOCMbIO NOUEbL NPUPOOHOO02 TAHOUADMA
saeasemcs uzovimounvie konyenmpayuu Co, Ni, nedocmamounvie Cr,Pb,Zn u onmumanvivie
cooepacanusn  Cu. Tlaxomuwlti ciou aspoianowapma xapaxmepuszyemcsi HedoCmamoyHbLMu
cooepocanusamu Cr,Pb,Zn, a maxoce Ni. Onmumanohvimu cooepaicanusimu gvioensemes Co.
Taxum 0bpazom, npu ceibCKOX035UCMEEHHOM UCTIONb308AHUY NOYBbL 6 YCI0GUSX ITAHOWADmMA
HU3KUX 20p HAOII00AemCs YMEeHbUEHUEM He MOIbKO KOIUYECMEA OP2AHUYECKO20 Belecmed, d
maxoice KOHYeHMpayuil psoa XUMUYECKUX IAEMEHMOs, U3 KOMOPbIX 8 NAXOMHOM Cl10e 0CODeH-
HO 8bLOCISIOMCSL MeOb U HUKETb.

KaroueBbie ciioBa: naqunaq)T, No4Ba, XUMHUYCCKUEC BJICMECHTHI, 3arpsI3BHCHUC

JlannmadTel cpeIHEpaCUICHEHHBIX HHU3KUX TOP Pa3BUTHI B Mpelenax
BbicOoT 500-1000 M Hax ypoBHEM Mops. JIuToreHHOM OCHOBOM naHAmadTa sB-
JISIFOTCSI TTAaJIEOT€H-HEOT€HOBbIE M YETBEPTUUHBIE OTPAKEHUSI, TIPEICTABICHHbBIE
TecyaHuKaMH, H3BECTHIKAMU, TIIMHAMH, CYTJIMHKaMU U Tasieunukamu [2,3,10].

CpenHero1oBoe KOJIMYECTBO aTMOC(HEpHBIX 0CaaKoB okojo 550-700 Mm
C TPEHMYILECTBEHHBIM BBINAJCHUEM BECHON M OceHbI0. CTEreHHBIH MOKPOB
(tommuua 10-30 cM) He ycTOHYMB, B pe3yibTaTe 4ero mo4yBa HE MpoMep3aeT.
CpeHero10Basi TeMIIEpaTypa Bo3ayxa KoxeGnercs B mpenenax +5-14°C. B ca-
MBIl XOIOXHBIA Mecsl (IHBapb) Temmeparypa Bo3xyxa muayc 1-2°C. camsiid
Temmbli Mecsn (MIONb) XapakTepusyercst Temmepatypoii +25°C. Vcmaperue
BBIIIE KOJMYECTBA BBIMATAIONINX aTMOCHEPHBIX ocaakoB. CymMma aKTHBHBIX
Temmepatyp Bo3ayxa gocturaet 3400-4000°, a moussr — 3500-5000°. st mans-
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madTa XapaKTepHO KapKoe JIETO, MPOJI0JKUTENbHAS TeIlas OCEHb U yMEpEH-
Has 3uma [1,3,15].

B npenenax Hu3koropHoro janamadTa pa3BUTHl HIMPOKOJIUCTBEHHBIE
jeca, OJTHaKO IO MBIITHOCTH U OOMJIMIO BUIOB YCTYIAIOT JIECAaM F0’KHOTO CKJIIO-
Ha bonpmoro Kagkaza. JlecooOpa3yronumMu mopojaaM B OCHOBHOM SIBJISIFOTCS
ny6 rpy3uHckuit u rpab Kapkasckuii. B nmecax BcTpeuaroTcs KIIEH MOJIEBOMA,
Kaparor, siCeHb, JIUMa, OOSPBIIIHUK, MYIIMYJa, JIEIIMHA, KU3WI, €XEBUKA U T. 1.
TpaBSHUCTBIM MOKPOB pa3BUT €1a00, HO Ha OIYIIKAX Jieca XOPOIIO PAa3BUTHI
351aKkoBBIe (TUMO(DEEBKa, OBCSHUIIA), CIOKHOIBETHBIE (THICSYETUCTHHUK), 3BE-
poboitHbie (3Bepo0oit), TOJOPOKHUKOBEIE (TIOJOPOKHUK), 0000BBIE (IOHHHK)
U TPEICTaBUTENN APYrux ceMeicTB. Jleca CHUIBbHO M3pEXKEHbI, 3HAUUTEIbHAS
4acTh MX BBIPYOJieHa, HA MECTE KOTOPBIX pa3OMThI MJIOJOBbIE CaJbl, MAIIHU U
oropojsr [2,11].

[lox »TMMM necaMM Ha NPOAYKTaxX pa3pyLIEHHs KOPEHHBIX INOPOJ Ha
CTBIKE TOPHO-JIECHBIX OYpBIX U JIYyTOBO-JIECHBIX MOYB (OPMHUPYIOTCS TOPHO-
JIECHBIE KOPUUYHEBBIE TIOYBBI. B palioHe HAIIMX UCCIIeJOBaHUM pa3BUThI KOpHUY-
HeBble KapOOHATHBIE MOYBBI, B KOTOPHIX KapOOHATHl paccesHbl M0 BCEMY IpO-
¢uaro. MomHOCTh BEpXHETO (TYMYCOBOT0) TOPU30HTA O0KoJio 19 cM, comepxa-
HUE TymMyca u3MeHsieTcs B npeaenax 4,63-6,13 % u B cperkHEM HE MPEBBIIIAET
5,38 %. XapakTepusyeTcsi BEpXHUIN TOPU30HT MOYBHI crabomenounoi (pH 7,5)
peakiuii, kKotopas ¢ rryouHoiu Bozpactaet (pH 7,8). B cocraBe rymyca npeo6-
nanatoT rymuHoBble kuciotsl (C,/Cy >1,0). EMKoCTh nornomienus B cpeiieMm
paBHa 33,18+4,01 mr-sxB/100 rp. Conepkanne Ca coctaBusieT 85-87 % ot
cymmebl. Coneprxanue ninctoit ppakuuu (<0,001 Mm) u3MeHsiercs B npeaenax
26,514,9 %, xotopoe ¢ riyOMHO#N yBenMuuBaeTcs. BepXHHUil TOPU30HT MOYBHI
xapakrepusyercs coaepxkanueMm (uznueckor riaunsl (<0,01 Mm) B mpenenax
57,1£6,2 %. MuHepasoruueckuii coctaB WINCTOW (PpakiuM NpeACTaBICH B
OCHOBHOM MOHTMOPWJUJIOHUTO MUHepanamu [ 14].

N3ydenune oOpasnax MoyBbl U3 BEPXHETr0 TOPU30HTA MPUPOJHOIO JAHI-
madTa U MaxoTHOTO cJIos arpojiaHamadTa BeISBUIO, YTO COAECpKAHUE TyMyca
B IOYBE MPUPOAHOro daHamadTa kosuebdbnercs B npenenax 3,4-10,3 % u B
cpelHeM He npeBbImaeT 5,8 %, B IaX0THOM CJI0€ arposlanamadTa coaepxaHue
rymyca u3mMeHsiercs B quamnasone 1,5-5,5 % u B cpeanem pasHo 2,6 %.

Xapakrepu3yloTcss nouBsl JaHamagdra Hu3kux rop 100 % Bcerpeuae-
moctbto Cr,Co,Ni,Cu,Zn,Pb, 3a uckmouenuem Zn (67 %) u Pb (80 %) B Bepx-
HEM TOpU30HTE NMPUPOAHOTO JaHAmadTa. 3aKOH pacrnpeneseHus CoaepKaHuN
0O0JIBIIMHCTBA 3JIEMEHTOB He BbIsIBIIEH. Mckmouenue coctaBisitor Cr,Ni (HOp-
ManbHoe) U Pb (JorHOpManbHOE) B BEpXHEM TOPH3OHTE MPUPOJHOTO JIaHJ-
madTa. B ocTanbHbIX cioyyasix CpedHHE COAEpKaHHS dJIEMEHTOB COOTBETCT-
BYIOT CpeIHEapU(PMETUYECKUM BEJIWYMHAM. AHaIM3 CPEeIHUX COJepKaHUN
3JIEMEHTOB BBISBWI B MOYBaX JaHIMapTa MaKCUMaJbHBIE COJEpKaHus Zn U
MuHHMaJbHBIE Pb B BepxHeMm ropusonrte npupogHoro gangmapra u Co - B
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MaxOTHOM cJioe arposanamadTra (tadm.1).

Jlna onpeneneHus BIUSHUS OPraHUYECKOTO BEILECTBA HA MUIPALMIO U
KOHLIEHTPALIMIO 3JIEMEHTOB B MOYBE JIaHAMIA(Ta OB BBIYUCIEHBI KO3PPu-
LUEHTHI KOPPeJALUH (I) MEXIy COAEepKaHUSAMH 3JeMEHTOB U rymyca. Kak mo-
Ka3bIBAIOT JIaHHBIE Ta0JI.2, OpraHMYeCcKOoe BEIIECTBO MOYBbI HE OKAa3bIBAET CY-
LIECTBEHHOI'O BIIMSHUS Ha N€pepacIpeieICHUE BAJIOBBIX COACPKAHUM 3IIEMEH-
TOB Kak B [IOYBE NMPUPOJHOrO JIaHAIa(Ta, TaK ¥ B IOYBE arpoja”amadTa.

Tao0numa 1
Koapuumnentsl koppeassuun (r) Me;kay BaTOBBIMH COJeP:KAHUAMH
3JIeMEHTOB U ryMyca B KOPUYHEBbIX MOYBAX JAHAA(PTA HUZKUX TOP
Mekaypedbs pek BeabBeanuaii-Kycapuai

Cr | Co | Ni | Cu | Zn | Pb
Hpupoansiii Jangmadr (N=40,0, rs.,=0,30)
-006 | -007 [ +013 | -0,10 [ +005 | -0,08
Arpoaanagmadrt (N=20,0, rs.,,=0,42)
+0,04 | -0,02 +0,18 | -0,12 |  +0,10 [ -003

Otnuuns HaOIIOAAIOTCS IO YPOBHIO KOHIIGHTPALMI 3JIEMEHTOB B MOYBE
nauamadTa oTHocUTENbHO JuTocdeps! [S]. Tak, BepXHUI TOPU3OHT MPUPO]I-
Horo naHnamadra xapakrepusyercs koHuentpauusmu Cu (1,2 KK), Co (1,4
KK) u oxonoxiapkoBeiMu cogepxanusimu Ni, Zn, Pb (1,5 KP). Brinensiercs
BepxHHii ropu3oHT paccesHHOCThIO Cr (1,7 KP). KoaddurmenTs! HakorieHus

(R¢ =1,3), paccesnus (R; =1,3) U UX OTHOIICHHUE MOKA3BIBAIOT, YTO B ITUX

pa3HOHANpPABIEHHBIX Mpolieccax Habmogaercss paBHoBecue. [[axoTHBIN cloif
arposaamagdTa O0NbIIMHCTBOM H3ydyeHHBIX 3nemeHToB (1,3-2,3 KP), cpeau
KOTOpBIX Hambombinel paccesHHocThiO BeiAesitoTess Co (2,0 KP) u Ni (2,3
KP). OxonoxknapkoBeiMU cozepkaHusMu Bbiaenstores Zn u Cu. Ob6enHeH-

HOCTB MIaXOTHOTO CJI0s arposanamadra u Kodpduuuent paccesnus (R; =1,64)

MMOKa3bIBAIOT OTTOK MX MaXOTHOTO CJIOS 3JIEMEHTOB B LIEJIOM, ITPH ATOM HHEPT-
HBIMH SIBJIAIOTCS] IUHK U MENb.

BrnusiHue 3K00rHYecKuX yCJIOBHI Ha pacnpeiesieHue CoAep KaHuu dJe-
MEHTOB B IIOYBE MPHUPOJHOTO JaHAIIAa(pTa HU3KUX TOp MPOSBISAETCS MPHU CPaB-
HEHUU T€OXMMHUYECKHX MOKa3aTellell pachpeesieHns 3JIEMEHTOB B MOYBE CY-
. Tak, mousa cymm xapakrepusyercs koHuentpauuii Cr (2,44 KK) u paBHoit
MHTEHCUBHOCTHIO paccessnus. Ni,Pb (1,5-1,6 KK), Zn,Co (1,7-1,8 KP) u cy-
mecrBeHHo Cu (2,4 KP). Cpenrne kodphHUIMEHTHl HAKOIUIEHUS (R =0,88)>

paccesHust (R- =1,57) U ux otHouienue (1,8) BbIABUIM B MOYBE CylIM MPeod-

JalaHUe MUTPALMOHHBIX MPOIECCOB IIECTU M3YYEHHBIX 3JIEMEHTOB B IIEJIOM.
Kak BUIHO M3 T€OXMMHUYECKUX CTIEKTPOB JIEMEHTOB, PaCIpPECICHIE KOHIICH-
Tpauuii AJIEMEHTOB B TIOYBE MPUPOTHOTO JaHIIIa(Ta CYIECTBEHHO OTINYALT-
Csl OT KOHIIGHTpAIIMK AJIEMEHTOB B MmoyBax cymu. OCOOEHHO PEe3KHe OTIUYHS
nposBisitoTes B KoHentpamnusax Cr (2,4 KK-1,7 KP), Co (1,8 KP-1,4 KK) u Cu
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(2,4 KP-1,2 KK). MeHnee 3HauuTeIbHbIE OTIIMYUS HAOIOAAIOTCSI B KOHIIEHTpa-
musix Ni,Pb,Zn (1,5-1,7 KP-1,1 KP). CpaBuenue KK u KP snemenToB B mouse
CYIIIA ¥ BEPXHEM TOPU30HTE IMOYBHI MPUPOIHOTO JaHamadTa mokasano, 9To B
BEPXHEM TOPU30HTE MOYBBI MPUPOJAHOTO JaHITAPTa OTHOCUTEIHHO OOJIBIIEH
KoHIeHTpanuei Boiaenstores Ni,Pb,Zn,Co,Cu u Hu3koii konnenTpanuii Cr.

ArpoxuMHUecKas U arpoTexHuueckas o0paboTKa MOYBHI, a TAKXKE OTUY-
JKICHUE DJIEMEHTOB CEIBbXO03MPOIYKIIMMA CYIIECTBEHHO BIHSIOT Ha COICPKAHUE
9JIEMEHTOB B MaXOTHOM cioe arponanmadra. Kak ormeuanock Bbllie, B ma-
XOTHOM CJI0€ OOJIBIIMHCTBO 3JIEMEHTOB XapaKTEPU3YIOTCS HUKEKIAPKOBBIMU
coJiepXaHusIMHU, 32 UCKItoueHneM Zn 1 Co ¢ OKOJOKIapKOBBIMH COJICPKAHUS-
mu. Kak mokas3pIBalOT reOXMMHYECKHE CIIEKTPHI 3JIEMEHTOB (puc.l), B maxoT-
HOM cIlo€ arposiaHamiadra 1mo CpaBHEHHIO C KOHIIGHTpAIMEW SJIEMEHTOB B
BEpXHEM TOPU30HTE TOYBHI MPUPOAHOTO JaHamadTa HIbKe KoHIeHTpanuid Co
(B 2,8 paza), Ni (B 2,3 paza), Cu (8B 1,3 pa3za), Ho Bbime koHIeHTpamnus Cr (B 1,2
pasza). B xonmentpammsx Pb,Zn (B 1,1 pasza) otnuumii He HabmonaroTcs. OT-
VYU HaOMIOMAIOTCS M B KOHIICHTPAIUSAX 3JIEMEHTOB OTHOCUTEIHHO KOHIICH-
Tpauui B Mo4Be Cymu. Tak, N0 CPABHEHUIO C OYBAMHU CYIIHU B MIAXOTHOM CJIO€
ke kornentpanuu Cr (B 1,3 paza), Ni (B 1,5 pasza), HO BbIIlIe KOHIIEHTPAINH
Pb (B 1,5 paza), Zn (B 1,7 paza) u Cu (B 2,2 pa3a). B konuentpauusax Co cy-
IIECTBEHHBIX OTIIMYMI He HabmogaeTcs. TakuM 00pa3oMm, B MOYBE MPUPOIHOTO
naHAmadTa HU3KUX TOP B 3aBUCHMOCTH OT DKOJOTHYECKUX YCIOBHH U CEJb-
CKOXO3SIICTBEHHOTO OKYJIbTYPHUBAHUSI MOUYBBI U3MEHSIOTCS (PU3UKO-XUMUYEC-
KHE YCIIOBHUSI, CIOCOOCTBYIOIINE N3MEHEHHUIO KAYeCTBEHHOTO XUMHUUYECKOTO CO-
CTaBa MOYBBI B PE3yJIbTATE YEro B MOYBE arpoiianamadra 3aMeTHO YMEHbIIa-
FOTCSI KOHIIEHTpAIMU KOOAIbTa, HUKEIIS U MEJIH.

VYpoBeHb 3arpsi3HEHUs] MOYBbI XUMUUYECKUMU 3JIEMEHTAMH ONPENeIsaeTCs
MIPU CPaBHEHUHU CPEIHUX COACP)KAHUN AJIEMEHTOB B IMOYBE JIaHAmAadTa ¢ reo-
XUMHUYECKUM (POHOM, 32 KOTOPBII HAMU MPUHATHI KJIAPKU AJIEMEHTOB B IOYBE
cymu [5]. CpaBHEHHE CpEHUX COJACPKAHUN DJIEMEHTOB B BEPXHEM TOPU30HTE
MPUPOAHOTO NaHamadTa ¥ B MaXOTHOM cioe arposanmmadra oOHapykKeHa
C1aOOKOHTpACHTHAs MOJUAIEMEeHTHas (5) aHOMaynsl, B KOTOPOW aHOMAaJIbHbBIE
KOHIIEHTPAILUU AJIEMEHTOB Kosebiercs B mpenenax 1,3-2,9. maxoTHBIA croii
arponagamadTa BBIACISICTCS MEHBIINM KOJMYECTBOM JJIEMEHTOB C aHOMATb-
HBIMU KOHIIEHTpauusmMu [3] ¢ koauimeHToM aHOMAIBHOCTH B Tipeaenax 1,2-
2,1. aHOManbHbIE KOHIIEHTpauu B nipeaenax 1,2-3,0 kKiiapkoB CBUAECTEIBCTBYIOT O
HE3arps3HEHHOCTH TOYBBI JTaHAIIA(Ta STUMHA XUMUYECKIMU dIeMeHTaMHu [4].

Pacuer ypoBHsI 3arpsi3HeHus MOYBHI JTaHaadTa HU3KUX T0p [ 12] BBIABII
(hopMyIIbI 3arpsi3HEHUsI B CyMMapHBIEC TIOKa3aTeNu 3arps3HeHus (Zc), KOTopbie
MPECTABICHBI B CIAEAYIOIIEM BHUJIE:

BEPXHUN TOPU3OHT MPHUPOIHOTO NaHmadTa

CUQ,QCOQ,GZH15Pb1,5Ni1,3 ZC:9,8-4,0:5,8
MaxXOTHBIN cJ10# arponanamadra
Cu;lzl’ll,épbl’z ZC=4,9-2,0=2,9
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Taxkum 00pa3om, BEpXHHI TOPU3OHT MPUPOIHOTO JIaHAMA(TA SBISETCS
cnabo 3arps3HeHHOH (Zc=4,0-8,0), maxoTHBIN croil arponanamadTa He sBIIs-
eTcs 3arpsi3HeHHON (Zc<4,0) n3yueHHbIX XUMU4YecKkuM dnemeHTamu [7]. Kak B
MOYBE MPUPOAHOTO JaHIIma(Ta, TaK U B TAXOTHOM CJIO€ arpojararadTa npu-
oputetHbIM 3arpsizHeHueM sBisiercst Cu (Kc=2,1-2,9), HO He mocturaroriee
YPOBHSI TOKCUYHOCTH [8].

OcCHOBO¥ 7151 OLIEHKH OMOT€OXUMUYECKON OCOOCHHOCTH TIOUBBI SIBIISIOT-
Csl IPeIeTbHO-JIOMYCTHMbIE KOHIIEHTpauu (ngk) 31eMEHTOB, BBIIIE WIH HUXKE
KOTOPBIX BO3MOKHO BO3HUKHOBEHHS SHIEMUYECKHUX 3a0oeBannii. [ xapak-
TEPUCTUKH TOYB IO PEAKIMsIM OPraHU3MOB Ha HEIOCTATOK MIU M30BITOK XU-
MHMYECKHX 3JIEMEHTOB pa3paboTaHbl MPEaeTbHO-TOMYCTUMbIE KOHIICHTPAIUU
psaga XuMU4ecKux aneMeHToB [4,6,7,9,10,12]. Tak, nmpu nak Co — 1,0- 10°% n
Cr (0.24 nnk), B maxotHOM cioe arponanamadra HabmomaeTcs HeIoCTaTou-
Hoe coaepxkanue Cr (0,28 nak) u 61au3koe K ontuManbHOMY coaepkanue Co
(0,9 nuk). CpaBHeHHME CpeTHHX COICPKAHHI AJIEMEHTOB B MOYBE JaHAmadTa
HU3KUX TOpP C OPUEHTHUPOBOYHBIMU JOMYCTHUMBIMU KOHIIEHTparusamu (nak) Pb
(3,2:10°%), Cu (6,6:10°%), Zn (11,0:10°%) u Ni (4,0-10°%) BbIsIBIIO B
MOYBE MPUPOAHOTO JaHamadTa HegocTaTounble coaepxkanus Pb (0,5 nak), Zn
(0,7 nuk), nuzodbrrounsie cogepxanust Ni (1,3 nak) u 6;113K0e K ONTUMATILHOMY
conepxkanuto Cu (0,9 nuk).

B maxornom cnoe arpomanamadra oOHapy>KEHBI HEIOCTAaTOYHBIE CO-
nepxkanust Pb (0,4 nak), Cu (0,6 nak), Ni (0,6 nak) u Zn (0,7 nuk).

Takum 00pa3om, OMOTEOXMMHYECKHE PEaKIIMU OPTaHU3MOB B Tpejeax
naramadTa HU3KUX TOP OMpEIeNseTcs HeIOCTaTOYHbIMU cojepxaHusmu Cr,
Pb u Zn, u36srrounsiMu conepxanusmMu Co, Ni, ONTUMaIBHBIM COJIEpKaHUEM
Cu B mouBe mpupoAHOro JaHAmadTa U HEAOCTATOYHBIMU CoJepKaHusAMU Ni,
Cu u ontumanbHBIM coepxkanueM Co B MmovBe arponanamadra.
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VOLVOLOCAY-QUSARCAY CAYLARARASI ALCAQ DAG LANDSAFTININ
DAG-MESO QOHVOYi TORPAQLARININ EKOLOJi-GEOKIMY9Vi VO
EKOLOJi-BiOGEOKIMYOVi QiYMOTLONDIRILMOSI

i.F.QULIYEV
XULASO

Alcaq dagliq landsaftinin dag-meso torpaqlarinin todqiqati gostordi ki, torpagin regional
geokimyovi xiisusiyyati tobii landsaftin yuxari tifiiqiinde asagi klark torkibli Cu (1.2 KK), Co
(1.4 KK) istisna olmaqla Cr, Co, Ni, Cu, Zn, Pb-nin olmasidir. Tobii landsaft torpaginin
biogeokimyovi xiisusiyystino Co, Ni elementlorinin haddindon artiq konsentrasiyasi, Cr, Pb,
Zn elementlorinin ¢atismazligi vo Cu elementinin optimal migdarda olmagi daxildir. Aqroland-
saftin okin qat1 Cr, Pb, Zn va Ni miqdarinin az olmasi ils xarakteriza olunur. Co optimal torkibi
ilo segilir. Beloliklo, algaq daglarin landsaftinda torpagdan kond tosorriifatinda istifado zamant
tokco tizvi maddolorin miqdarinda yox, homg¢inin bir sira kimyovi elementlorin konsentra-
siyalarinda da azalma miisahido olunmur. Onlardan mis va nikel okin qatinda xiisusils segilir.

Acar sozlar: landsaft, torpaq, kimyovi elementlor, ¢irklonma

ECOLOGICAL-GEOCHEMICAL AND ECOLOGICAL-BIOGEOCHEMICAL
EVALUATION OF MOUNTAINOUS FOREST BROWN SOIL OF LOW MOUNTAINS
LANDSCAPE BETWEEN THE VELVELICHAY-KUSARCHAY RIVERS

LF.GULIYEV
SUMMARY

Studies of the mountain-forest soil of the landscape of low mountains revealed that
the regional geochemical feature of the soil is its lower clark content of Cr, Co, Ni, Cu, Zn, Pb,
with the exception of Cu (1.2 KK), Co (1.4 KK) in the upper horizon soils of a natural
landscape. A biogeochemical feature of a soil in a natural landscape is excessive concentrations
of Co, Ni, insufficient amount of Cr, Pb, Zn and optimal contents of Cu. The arable layer of the
agricultural landscape is characterized by insufficient contents of Cr, Pb, Zn, and Ni. Co stands
out with its optimal contents. Thus, during agricultural use of soil in a landscape of low
mountains, a decrease is observed not only in the amount of organic matter, but also in the
concentrations of a number of chemical elements, from which copper and nickel are especially
abundant in the arable layer.

Key words: landscape, soil, chemical elements, pollution
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YEVLAX-AGCABODI COKOKLiYINDO SEYSMO-QRAVI-MAQNIT
KOSFiYYATI KOMPLEKSI NEFT VO QAZ YATAQLARININ
AXTARISI USULU KiMi

V.Q.Q9DIROV, 8.Q.NOVRUZOV, 8.L.MOMMOSDOV
Baki Dovlat Universiteti
vagif-geo@rambler.ru

Mbaqgalada neft vo qaz yataqlarimin axtarisinda seysmik va qravimagnit kagfiyyati tisul-
larmmin komplekslagdirilmasinin ahamiyyati gostorilmis va Yevlax-Agcabadi ¢okakliyinda apa-
rilmis geofiziki tadqiqatlarin naticalari aks olunmusdur. Géstarilir ki, profillor tizra miisahido
olunmus agirliq qiivvasi sahasinin va siman dalgalarmm amplitud ayrilarinin mikrostrukturla-
rimn  analizi asasida nefi-qazliligla alagalondirilon yataq tipli seysmik va gravitasiya
anomaliyalart miiayyanlasdirmak miimkiindiir.

Naftalan, Simali Naftalan, Gédokboz, Duzdag, Qazanbulaq va Ziyadxan sahalarinda
golocok axtarig-kasfiyyat qazima islovinin yeni askar edilmis yataq tipli anomaliyalar zonasi
daxilinda aparilmast tovsiya edilmisdir.

Acar sozlor: yataq tipli anomaliya, seysmik kosfiyyat, qravimetrik kosfiyyat, sub-
vertikal zona

Neft vo qaz yataqlarinin geofiziki lisullarla birbaga axtarigi mosalolori
kegmis SSRI-da holo XX asrin 30-cu illarindo arasdirilsa da bu istigamotdo ge-
nis todqiqatlar 50-ci illarin ortalarindan aparilmaga baslanilmisdir (1.Q.Medov-
skiy, Q.9.Mustafayev, 1959; 1.Q.Medovskiy, Q.M.Komarova, 1959; 1.0.Tsi-
melzon, 1959).

Bu islords gravitasiya vo maqnit maksimumlarinin fonunda geyd olu-
nan ki¢ik amplitudlu lokal minimumlarin neft-qaz yataqlar ilo slagadar olmasi,
neft yatagindan kegorkon seysmik dalgalarin udulmasi miioyyonlogdirilmisdir.
Sonralar neft vo qaz yataglarinin axtariginda seysmik, qravimetrik, maqnito-
metrik kosfiyyatlarin ¢ol islori metodikasi, alinmis molumatlarin emalr v inter-
pretasiyast tsullar1 tokmillosdirildi, neft-qazliligin miioyyonlosdirilmasindo
ononavi interpretasiya tisullarinin effektli olmamasi gostorilmisdir.

Neft vo qaz yataqlariin axtariginda geofiziki-seysmik, qravimetrik, maq-
nitometrik, termometrik, homg¢inin geokimyovi kosfiyyat tisullarinin kompleks-
losdirilmasi, hor hansi iisulla alinmis molumatlarin interpretasiyasinda digor
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geofiziki molumatlarin istifadesinin shomiyyoati gostorilmisdir [2, 7, 10, 11].

Saxalin adasinin conubunda Conubi-Luqovcki yataginda 2003-cii ildon
baslayaraq bir ne¢o dofo seysmik, qravimetrik, magnitometrik, termometrik
miisahidslor aparilmis, bir sira qanunauygunluglar askar edilmisdir. Miioyyon
olunmusdur ki, yatagin plan vaziyyati, onun az qalinliginda bels, yiliksok de-
qiqlikli gqravimetrik vo termometrik moalumatlarda dayaniqli oks olunurlar. Bu
zaman, plan vaziyyatina gors list-listo diison gravitasiya anomaliyalar1 vo tem-
peratur maksimumlart miisahido edilmisdir. Homin anomaliya zonalarmin
seysmik zaman kosilislorindo do oks olundugu miioyyonlosdirilmisdir [12].
Volqa-Ural neftli-qazli regionu saholorindo askar edilmis strukturlarin neftli-
liyini qiymetlondirmak iigiin geofiziki vo geokimyavi lisullar kompleksi totbiq
edilmisdir. Miioyyon olunmusdur ki, karbohidrogen yataqlar1 tizorinde geofi-
ziki va geokimyovi sahalordo 6zlinomoxsus anomaliyalar miisahido edilir [5].

Ayri-ayri struktur va regionlar iizro toplanmis petrofiziki vo geofiziki
todqiqat materiallarinin analizi noticosindo miioyyon olunmusdur ki, neft-qaz
yataqlar1 6z fiziki xiisusiyyotlorino gors otraf slixurlardan — ilk ndvbado sulu
kollektorlardan ¢ox forqlonir. Belo ki, yatagin yerlosdiyi ohatodo neft vo qazla
doymus kollektorun sixlig1 yatagin kenarindaki siixurlara nisbaton, uygun ola-
raq, 0,1- 0,15 gq/sm’ vo 0,1- 0,25 q/sm’ qodor azalir; elektrik miiqavimoti 1,5 -
5 dofaye godor, siixurlarin polyarlagsmasi 15%-don da ¢ox artir, uzununa seys-
mik dalgalarin siirati 25-30%, siixurlarin maqnit qavrayiciligr 2-8 dofo azalir,
seysmik dalgalarin udulmas1 10 dofoys qodar yiiksalir, temperatur 10-18 % ar-
tir [1, 4, 18].

Subvertikal zona

Aparilmis todqiqatlarla yataqlar tizorinds 6z fiziki parametrlorino gors
doyison subvertikal zonalarin olmasi geyd edilmisdir. Karbohidrogenlorin tosiri
ilo yataq lizerindo subvertikal zonada ikinci minerallasmanin yaranmasi, karbo-
hidrogenlarin yiingiil fraksiyalariin yer sathina dogru miqrasiyasi naticasindo
yataq lizerinde sixligin azalmasi, qaz mikrogabarciqlarinin yataqotrafi siixur-
lardan agir metallar1 gotirmasi, mikrogatlarin artmasi, temperaturun yiiksslmasi
faktiki materiallar asasinda tosdiq olunmusdur. Bir ¢ox todqiqatgilar torafindon

29 ¢ 9% <

“subvertikal geoloji obyekt”, “parcalanma vo gorginlik zonas1”, “yiliksok kegiri-
cilik zonas1”, “flyuid axin1 kanal1”, “seysmik dalgalarin sopalonmasi”, “seys-
mik bulanigliq” va s. kimi adlandirilan belo zonalar Azarbaycanin, Ukraynanin,
Rusiyanin vo diinyanin bir ¢ox neftli-qazli rayonlarinda miisahids edilmok-
dadir. Yataq lizerinds vo yerin dorin gatlarina uzanan “koklori” ila saciyyale-
nan bu ciir geoloji obyektlor biitiin geofiziki saholords, o climlodon seysmik,
gravitasiya, maqnit, elektrik, radiometrik, istilik sahalorinds, homg¢inin geokim-
yavi planalmalarda oks olunurlar [3, 6, 9, 13, 15, 16, 17, 18, 19, 20].

Bu todqgigatlar neft-qaz yataglarimin vo onlarla bagh bir ¢ox téromo
geoloji amillorin varligini, onlarin geofiziki sahalords inamli oks olunmalarinin
fiziki-geoloji asaslarinin yeni konsepsiyalar vo baxislar asasinda dyronilmosini
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tolob edir.

Azorbaycanin Orta vo Asagi Kiir ¢okokliklorinde siixurlarin sixliq xii-
susiyyotlorinin analizi gosterir ki, yataqda stixurlarm sixhgi 0,15-0,17 q/sm’
qador azalir. Bu ¢okokliyin molum yataqlar: iizorinds (Muradxanl, Cafarli,
Torsdollor, Qazanbulaq, Simali Naftalan, Godokboz, Babazonon, Bondovan vo
s.) aparilmis qravi-maqnit todqiqatlart gostorir ki, yataqlar tizorinds 0,2-0,8
mQal vo 20-30 nT intensivlikli qravitasiya vo maqgnit minimumlar1 miisahide
olunur [1, 6, 8, 19]. Homin sahalords seysmik kosfiyyatin sinan dal@alar iisulu
(SDU) ilo aparilmis todqgigatlar da molum yataglar iizorindo seysmik anoma-
liyalarin (YTA) tozahiir etdiyini gostorir [2]. Ona goro do, bu tisullarin kom-
plekslosdirilmasi neft-qaz yataqlarinin prognozlasdirilmasinin somarsliliyini
artirmis olur.

Yevlax-Agcabadi ¢okokliyinds neft-qaz yataglarinin prognozlasdiriimasi
Qravi-maqnit kosfiyyati molumatlar1 osasinda Yevlax-Agcabodi ¢okok-
liyinda neft vo qaz yataqlarinin prognozlagdirilmasi masalslori kegon asrin 70-
ci illorinin ortalarindan bori arasdirilmaqdadir. Qeyd edok ki, Yevlax-Agcabadi
cokokliyinda neft vo qaz yataqlarinin kosfi liciin axtarig-kosfiyyat qazima islori,
asasan, Ganca NQR-do XX asrin 50-60-c1 illorinds aparilmisdir. Burada osas
axtarts obyekti Maykop vo Eosen ¢okiintiilorinin denovar kollektorlar1 ol-
musdur. Ust Tabasirin karbonath ¢dkiintiilorina daxil olduqda iso qazima islori
dayandirilir, altda yatan yiiksokomlu ¢okiintiilorin kollektor olmadigt ve karbo-
hidrogenlari 6ziinds saxlaya bilmoyacoklori sdylonilirdi [14]. 1971-ci ildo Mu-
radxanli sahosindo iist Tabasir yasli vulkanogen siixurlardan, sonra Eosenin
tuflu-¢6lmo, Maykopun terrigen-karbonatli siixurlarindan sonaye ohomiyyatli
neftin alinmasi bu regionda geloji-geofiziki axtaris-kosfiyyat iglorinin genislon-
dirilmasina sobab oldu. Sonraki illords aparilmis geofiziki tadqiqatlar vo darin
qazima islori Zardab, Cofarli, Bozqobu vao d. sahalords lokal qalximlarin varli-
gin1 va burada iist Tabasir, Eosen, Maykop c¢okiintiilorindo sanaye ohamiyyatli
neft yigimlariin oldugunu gostordi. Belaliklo, Yevlax-Agcabadi ¢okokliyinin
simal-gorq vo conub-gorb yamaclarinda yeni strukturlarin askar edilmosi tigiin
geoloji qurulusun geofiziki tisullarla doqiqlosdirilmasi, ¢okiintiilorin kollektor-
luq xtisusiyyatlorinin analizi, karbohidrogenlorin omalogolma, miqrasiya, top-
lanma goraitlorinin dyranilmasi masalolori bir daha aktuallasdi.
Yevlax-Agcabadi ¢okokliyinds Mezokaynozoy yasl ¢cokma (gilli, qum-
lu-alevritli, karbonatl1), vulkanogen-¢cokmo vo vulkanogen (andezitlor, bazalt-
lar, porfiritlor) stixurlar1 agmis quyu molumatlar1 asasinda miixtolif stratiqrafik
komplekslords orqanik kiitlolorin paylanmasi mosalalori aragdirilmigdir. Tem-
peratur, tozyiq, slixurlarin istilik kecirmo xiisusiyyatlori, orqanik maddslarin
torkibi vo miqdari, neft-qaz amoalogalmas ocagqlari, tektonik sorait, kollektorlarin
varlig1 vo d. amillorin analizi asasinda miisyyon edilmisdir ki, Mezokaynozoy
cokiintiilorinds bdyiik hacmds karbohidrogenlorin yaranmasi va toplanmasi
ticlin olverisli sorait olmusdur [14].
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Son illorin seyso-qravi-maqnit tadqiqatlart ilo bu ¢okoklikdo neft-qaz
yataglariin prognozlasdirilmasi baximindan yeni molumatlar olds edilmisdir.
Belo ki, ¢okokliyin ayri-ayri saholorindo neft-qazliligla olagoelondirilon xarak-
terik lokal qravitasiya vo maqnit minimumlarinin, yataq tipli seysmik anoma-
liyalarin miioyyonlosdirilmasi bu regionda yeni neft-qaz yataqlariin agilmasi
perspektivliyindon xabar verir.

2004-2005, 2010-cu illorde Yevlax-Agcabadi ¢okokliyinin simal-gorb
hissosindo- Naftalan, Simali Naftalan, Godokboz, Duzdag, 2007-ci ildo
Qzanbulag-Cayli sahslorindo seysmik vo qravimetrik todqiqatlar aparilmigdir.

Profiller iizro miisahids olunmus agirliq qlivvesi sahasinin va sinan dal-
galarin amplitud oyrilorinin mikrostrukturlari analiz edilmis, neft-qazliligla sla-
galendirilon yataq tipli seysmik vo qravitasiya anomaliyalar1 miioyyanloasdirile-
rok struktur xorito tizorindo yerlosdirilmisdir (sok. 1).

Sok. 1. Qazanbulag-Naftalan-Sm.Naftalan-G6édokboz sahalori iizro Mezozoy ¢okiintiilorinin
sothinin struktur xaritasi va yataq tipli anomaliyalarin yerlogmo sxemi
1- gravimetrik va seysmik molumatlara géro Mezozoy ¢okiintiilarinin sothinin izo-
hipslari; 2- neft-qazliliqla slagslondirilen lokal qravitasiya minimumlari; 3- seysmik
yataq tipli anomaliya; 4- seysmik va qravimetrik profillor; 5- derinlik qirilmalari; 6-
axtarig-kosfiyyat quyulari; 7- yasayis montogolori
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Xaritodan aydin olur ki, tadqiq olunan saha tizro miixtalif intensivlikli, vo
oOl¢iilii lokal gravitasiya minimumlar1 askar olunmusdur. 0,2- 0,3 mQal inten-
sivli minimumlar asason kicikdl¢iilii olub, mohdud sahoni ohato edir. Seysmik
kosfiyyatin SDU ilo todqigat aparilmis homin saholords neft-qazliligla slage-
londirilon seysmik anomaliyalar (YTA) askar edilmisdir ki, onlarin da boytik
oksariyyati qravitasiya minimumlar1 zonalarinin iizorinos tosadiif edir (sok. 1).

Ilk dofs olaraq Naftalan sahosindo ¢ox miirokkob konfiqurasiyali bir
ne¢a lokal gravitasiya minimumlari zonas1 miisahide edilmisdir. Qeyd edak ki,
molum Naftalan yatag1 osason Maykop ¢okiintiilori ilo olagodar olan miialicovi
neft yatagidir. 56, 47, 44 Ne-li vo digor quyularin shato etdiyi sahodon sonaye
ohomiyyatli neft alinmigsdir. Burada neft-qazliliqla slagslondirilon lokal qra-
vitasiya minimumunun intensivliyi 0,1-0,2 mQal toskil edir. Homin zonada
sinan dalgalar {isulu ils ii¢ xott {izorindo yataq tipli seysmik anomaliyalar qeyd
olunmusdur.

56 Ne-1i quyudan simal-qorbda, bu vaxta qodor axtaris-kosfiyyat qazima
islori aparilmamis orazids 0,2-0,4 mQal intensiv lokal gravitasiya minimumlari
vo yataq tipli seysmik anomaliya askar edilmisdir. Naftalan sahosindon
toxminon 2-3 km sorqda, 06, 07, 10 sayli profillorin (2010-cu il) molumatlarina
osason yeni digor yataq tipli seysmik vo qravitasiya anomaliya zonas1 ayrilmis-
dir. Strukturun uzaq sorq qanadinda, 06, 07, 10 sayli profillorin sonlarinda di-
gor zaif lokal gravitasiya minimumlar1 zonasi miisahids edilir. Yataq tipli seys-
mik vo gravitasiya anomaliyalr1 agkar edilmis bu yeni zonalar da neft-qazliliq
baximindan perspektivli hesab olunur.

Simali Naftalan sahosinds neft-qazliliqla olagelondirilon gravitasiya
minimum zonasinin on intensiv hissasi (0,4 mQal) 2 sayli Simali Naftalan qu-
yusunu vo ondan simal vo gorb hissoni ohato edir (bax: sok. 1). Lokal mini-
mumlar simal-conub istigamatinds uzanir va 0,2 mQal izoanomal daxilindoe
oOlgiilori toxminan (2x4) km-dir. 2 sayli Simali Naftalan quyusu 0,2 mQal in-
tensivli anomaliyalarin iizorina diisiir vo bu quyuda orta Eosen ¢okiintiilorindon
az miqdarda neft alinmigdir. Bu orazide SDU ilo aprilmis todgiqatlarla gra-
vitasiya minimumu zonasinda ii¢ xott iizro seysmik YTA askar edilmisdir.
Lokal gravitasiya minimumu zonasindan vo seysmik YTA-dan konarda qalmis
3M-G quyusu iist Tabasir ¢okiintiilorini agmis vo bu quyu mohsuldar olmamis-
dir. Mahsuldar olmayan 2 sayli quyu da yataq tipli seysmik va qravitasiya ano-
maliyas1 zonasinin konarina diisiir. Lakin bu quyudan 1-2 km qorbds, axtaris-
kosfiyyat qazima islori aparilmamis orazide 0,2 mQal intensivlikli qravitasiya
minimumu zonast vo onun Uzorinda bir xott iizro seysmik YTA askar edil-
misdir.

Neft-qazliliqla slagslondirilon lokal minimumlar Godokboz sahasindo
daha miirokkob xarakter almisdir. 2005-ci ildo islonilmis 6 paralel, homginin
2010-cu ilds islonilmis 05, 08, 09 vo 13 sayl profillor asasinda miioyyonlos-
dirilmis bu lokal gravitasiya minimum zonasi simal-simal-sorg-conub-conub-
gorb istigamatinds =9 km masafods uzanir. 0,1 mQal izoanomal daxilinds bu
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zonanin eni bazi yerlordo 2-2,5 km, boazi yerlords iso 4-5 km toskil edir. 0,2
mQal izoanomallar daxilinds saha bir ne¢o hissoyo boliinmiisdiir. 10 saylt quyu
rayonunda 0,2-0,3 mQal intesivli lokal minimumlar zonasinin eni 1,5-2 km,
uzunlugu 3 km-o c¢atir. Bu quyunun conub-sorqindo daha kigikol¢iilii, simal-
gorb-conub-sorq istigamatli lokal gravitasiya minimum zonasi askar edilmisdir.

6 vo 8 sayli quyu orazilorindo lokal minimumun izoanomallar1 daha
kaskin miirakkablosmoys maruz qalmisdir. Bu quyulardan gorbds yerlogon mi-
nimumlar zonasinin 0,2 mQal izoanomal daxilinds eni =1,5 km, uzunlugu iso 5
km-don artigdir (bax: sok. 1). Qeyd olunan bu orazilordo 4 sayli quyu rayo-
nunda vo ondan simalda, 6 sayli quyudan bir godor conubda seysmik YTA-lar
askar olunmusdur. Qeyd edok ki, bu sahalords seysmik YTA-larin komiyyatco
az olmas1 SDU ilo aparilmis ¢dl tadgiqat islorinin hocmi ilo bilavasito alagodar
olmusdur.

Duzdag sahosindo xarakterik lokal qravitasiya minimumlart 4 profil
(02, 03, 04 vo 05 -2005 sayll)) molumati osasinda ayrilmigdir. Burada mini-
mumlarin intensivliyi 0,4 mQal-dan ¢oxdur. Minimumlar zonas1 toxminan en
dairasi istigamotindo uzanir vo Olgiilori (2%6) km-o c¢atir. Bu sahadon conub-
sorqdo intensivliyi 0,2-0,3 mQal olan yeni lokal qravitasiya minimumlari
zonasi da askar edilmisdir.

2004-2005, 2010-cu illorde Naftalan, Simali Naftalan, Godokboz, Duz-
dag saholorindo aparilmis geofiziki todqiqatlar bu sahoalords ¢oxsayli lokal gra-
vitasiya maksimumlarinin vo bunun asasinda Mezozoy ¢okiintiilorinin sathi ilo
olagadar antiklinal vo hemiantiklinallarin, eyni zamanda, yataq tipli seysmik vo
qgravitasiya anomaliyalarmin (bax: sok. 1) varligin1 miioyyonlosdirdi. Umumiy-
yatlo, neftlilik-qazliligla slagelondirilon qravimetrik minimumlar zonalar1 osa-
son conub-gimal istiqgamatinds uzanaraq, qorbdon demak olar ki, dorinlik qiril-
mast ilo sorhadlonir. Bu qirilmadan sorqdo vo conub-sorqo Yevlax-Agcabadi
cokokliyino dogru Mezozoy ¢okiintiilorinin sothinin dorinlogsmosi miisahido
edilir ki, bels struktur voziyyeat karbohidrogenlorin ¢okokliyin markszindon qa-
nadlara dogru miqrasiya etmasini osaslandirmaga imkan verir. Bu zaman, qeyd
olunan darinlik qirilmas1 miqrasiya yolunda ekran rolunu oynaya bilor. Biitiin
bunlar golocok axtaris-kosfiyyat qazima islorinin diizgiin istigamatlondirilmasi
ticlin ohomiyyatli molumatlar togdim etmisdir.

Lokal gravitasiya minimumlar1 asasinda proqnoz olunan neft-qaz yataq-
larinin hansi ¢okiintiilordo vo hansi dorinlikds agilacagini tosovviir etmok ticiin
Simali Naftalandan Duzdag sahasino qador uzanan, 2004-cii ilds islonilmis 01-
04 sayl profil lizro quyu va gqravimetrik vo 2010-cu ildo islonilmis 03-10 sayh
seysmik SDU molumatlardan istifado etmoklo geoloji-geofiziki kasilis qurul-
musdur (sok. 2). Burada maraq doguran iist Tabasir vo Eosen ¢okiintiilorinin
struktur vaziyyeti oks olunmus, IM-D sayli Duzdag quyusunun molumatlarina
osasan list Tabasirin karbonatli vo vulkanogen siixurlarinin profil boyu ehti-
malon yayildigr gostorilmisdir.
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Sak. 2. Quyu, seysmik (UDN, SDU) vo gravimetrik molumatlar osasinda qurulmus geoloji-
geofiziki kasilis (Sm.Naftalan-Gédekboz-Duzdag sahasi)
1- miisahide olunmus Ag ayrisi; 2- regional fon; 3- lokal qravitasiya maksimumlari;
4- borpa olunmus maksimum; 5- neft-qazliliqla slagslendirilon lokal qravitasiya
minimumlari; 6- sinan dalganin amplitud qrafiki; 7- axtarig-kesfiyyat quyulari; 8 va
9- iist Tabasirin karbonath va effuziv siixurlari; 10- giiman olunan neft-qaz yatagi.
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Sm.Naftalan (2 sayli quyu) vo Godokboz (10, 8 vo 6 sayli quyular)
saholorindo agirliq qiivvosinin 0,3-0,4 mQal lokal minimumlart vo sman dal-
ganin intensiv minimum zonalar1 geyd olunmusdur. 10 sayli quyu 2718 m do-
rinliya godar qazilmig va orta Eosen ¢okiintiilorini comi 88 m agmisdir. May-
kop ¢okiintiilorinin alt hissasindos vo {ist Eosen ¢okiintiilori daxilinds sinaq islori
aparilmisg, orta Eosen iso sinanmamisdir. 4 saylt quyu iso 1246 m qazilmis vo
texniki sobobdon logv olunmusdur. 8 vo 6 sayli quyularda Orta Eosen ¢o-
kiinttilorindon kicik hacmli (0,5-1,5 t/sut) neft alinmisdir. Bu saholordo qu-
yularda alinmis neftin Orta Eosen ¢oOkiintiilori ilo olagodar oldugunu nozors
alsaq, gliman olunan yataq 2600-2800 m dorinlik intervalinda ehtimal olunur.
Lakin giiman olunan yatagin SDU ilo hesablanmis dorinliyi 3200-3500 m toskil
edir ki, bu da iist Tabagir ¢okiintiilorinin {ist hissasino uygundur (sok. 2).

Duzdag sahasinds 6 sayli quyu lokal qravitasiya minimumu zonasinda
olsa da, comi 1987 m qazilmis, Cokrak (NIZ) ¢okiintiilorindon ¢ixmamuisdir.
IM-D sayli quyu iso 4822 m qazilmig, karbonath vo vulkanogen torkibli
Mezozoy ¢okiintiilorini agmisdir (bax: sok.2). Lakin bu quyu, goriindiiyii kimi,
lokal gravitasiya minimumu zonasindan konarda qalmisdir (bax: sok. 1).

Oldo olunmus yeni molumatlari nozoro alaraq, Naftalan, Sm.Naftalan,
GoOdokboz, Duzdag saholorindo giiman olunan neft-qaz yatagini agmaq moq-
sadilo yataq tipli seysmik vo gravitasiya anomaliyalar1 zonasinin dorin qazima
islori ilo Gyronilmasi magsadouygun hesab edilir (bax: sok. 1).

2007-ci ildo Qazanbulaq, Borsunlu vo Ziyadxan saholorinds seysmik
kosfiyyatla kompleks sokilds yiiksok doqiqlikli gravimetrik planaalma islori
aparilmig, bu da geoloji qurulusunun doqiqlosdirilmasi vo neflilik-qazliligin
qiymatlondirilmasins imkan yaratmisdir. Profillor iizro miisahids olunmus agir-
l1iq qlivvasi sahasinin va sinan dalgalarin amplitud ayrileri analiz edilorok yataq
tipli seysmik vo qravitasiya anomaliyalart miioyyonlosdirilmis struktur xorito
lizorinds yerlosdirilmisdir (bax: sok. 1).

Qazanbulaq sahosindo qazilmis quyularin noticolori ilo askar edilmis
lokal minimumlar miiqayisali analiz olunmusdur. Bu sahado Mezokaynozoy
cokiintiilorindo 7 neftli obyekt askar edilmisdir. Bunlar {ist Tabasir, Paleosen,
orta vo iist Eosen, Maykop lay destesinde Qaraginar, I Qazanbulaq, II Qazan-
bulaq horizontlarina uygun golon V, VI, VII Naftalan horizontlaridir [14].

2 sayli quyuda 1650-1655 m intervalinda iist Tabasir (Maastrixt mor-
tobosi) ohongdaslarindan 0,5 t/sut debitlo neft alinmisdir. Lokal minimumlar
xoritosindo bu quyu 0,1 mQal izoxottin {izorino diisiir. 3 sayli quyuda iso iist
Tabasir ¢okiintiilorino girisdo 500 t/sut debitlo neft fontan1 alinmisdir. Bu quyu
159 0,3 mQal izoxottin shatosindadir. Nozors alsaq ki, bu quyu kegon asrin 50-
ci illorinds qazilmis, uzun miiddoat istismarda olunmusdur, onda daha intensiv
minimumun alinmamasi aydin olar. Bu quyularin shato etdiyi sahodo lokal
gravitasiya minimumlar zonasi vo onun iizorindo iki xott iizro seysmik YTA-lar
geyd olunur (bax: sok. 1).

9 sayli quyuda 1010 m dorinlikdo Paleosen ¢okiintiilorindon (II mergel
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dostasi) 150 t/sut debitlo, 6 sayli quyuda 1028-1096 m intervalda orta Eosen
cokiintiilorindon 100-150 t/sut baslangic debitlo neft sldo edilmisdir [14]. Qeyd
olunan har iki quyu lokal gravitasiya minimumlar: zonasina diisiir ki, burada
anomaliyanin intensivliyi 0,3 mQal toskil edir. Senaye oshomiyyatli neft alinmis
63, 39 vo 191 sayh quyular da anomal zonalar daxilindodir. Mohsuldar olma-
mis 1, 62, 10 sayli quyular iso lokal minimumlar zonasindan konarda qalmigdir.

Qazanbulaq sahasindon simal vo simal-qorbds iki zolaq daxilinds qra-
vitasiya minimumlar1 vo seysmik YTA-lar agkar edilmisdir ki, bunlar Ziyadxan
strukturuna tosadif edir. Qeyd edok ki, bu orazido axtarig-kosfiyyat qazima
islori apartlmamisdir.

Qazanbulaq sahosindon simal-sorqdo vo sorqdo qazima islori aparil-
mamis sahalards, bir ne¢o zolaq daxilinde neft-qazliligla slagalondirilon lokal
gravitasiya minimumlar1 agkar edilmisdir. 202 sayli quyudan simalda yerloson
anomaliya zonasinda iki xott iizro seysmik YTA-lar qeyd olunmusdur.
R.R.Rohmanova goro 62 sayli quyudan sorqo dogru ovvolco alt Eosenin
“mergel” dostasi, ondan bir ne¢o kilometr sorqa “mergel-tufogen” dastalori
novba ilo pazlasmisdir [14]. Bu arasdirmaya osason giiman etmok olar ki, 62
saylt quyudan simal-sorqde vo sorqde miioyyonlosdirilmis yataq tipli seysmik
vo qravimetrik anomaliyalar alt Eosenin “mergel” vo “mergel-tufogen” dos-
tolori ilo olagodardir.

Maragli geoloji molumatlardan biri do qravimetrik vo UDN molumatlar
asasinda Qazanbulaq sahasindon qorbdo, 13, 29, 15 sayli quyu rayonundan bas-
layaraq Cayli sahosi istiqgamotindo yeni struktur qalximin miioyyonlosdiril-
mosidir. Qarbi Qazanbulaq adlandirilan bu strukturun {ist Tabasir sokiintiilori
iizro dorinliyi 300-400 m togkil edir. Qazima islori aparilmamis bu sahodo yataq
tipli seysmik vo qravitasiya anomaliyalar1 agkar edilmisdir ki, bu da yeni
sahanin neft-qazliliq baximindan perspektivli oldugunu gostarir.

Yataq tipli seysmik vo qravitasiya anomaliyalarini miiqayiso etmok vo
giiman olunan yatagin hansi dorinlikdo yerlosdiyini tosovviir etmok iigiin Qa-
zanbulaq sahosinin simalindan kegon 03-07 sayl profil iizro geoloji-geofiziki
kosilis qurulmusdur (sok. 3). Bu sokildo Ziyadxan strukturu tizorinds vo Qazan-
bulaq sahasinin simal-sorqinde geyd olunan qravitasiya minimumlarinin sinan
dalgalarin amplitud minimumlar ilo iist-iisto diisdilyii aydin goriiniir. SDU
molumatlarina osason giiman olunan neft-qaz ytaginin hesablanmig dorinliyi iso
2200-2800 m toskil edir.

Oldo edilmis yeni geofiziki molumatlar gostorir ki, Naftalan, Sm.Naf-
talan, Godokboz, Duzdag, Qazanbulaq, Ziyadxan saholorindo agkar edilmis
YTA-lar zonasima diqqgatin artirilmasi, golocok axtaris-kosfiyyat qazima isle-
rinin mohz bu zonalar daxilinds aparilmas1 daha mogsodouygundur.
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Sok. 3. Seysmik (SDU) vo gravimetrik molumatlar asasinda qurulmus geoloji-geofiziki kosilis
(Qazanbulaqg-Ziyadxan sahasi, 03-07 sayli profil iizro)
1- miisahido olunmus Ag ayrisi; 2- regional fon; 3- lokal qravitasiya maksimumlari; 4-
barpa olunmus maksimum; 5- neft-qazliliqla slagalendirilon lokal qravitasiya minimumlari;
6- sinan dalganin amplitud qrafiki; 7- sindirici sarhad; 8- giiman olunan neft-qaz yatagi.

Notica

Aparilmis tadgiqatlarin naticesindo bir sira miithiim naticalor alde edil-
misdir:

-tadqiqat sahasi lizra gliman olunan neft-qaz yataqlari ilo alagolondirilon
yataq tipli seysmik vo qravitasiya anomaliyalar xoritosi qurulmusdur;

-Naftalan sahasindon sorqds, Ziyadxan strukturu iizerinds, Qazanbulaq
sahasindon sorqds vo qorbdo yeni saholords neft-qazliligla slagslondirilon
YTA-lar miisyyonlosdirilmigdir;
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-golaocok geofiziki vo axtarig-kosfiyyat qazima islorinin YTA-lar daxi-

lindo aparilmasi, giiman olunan yatagin stratiqrafik samilliyini vo dorinliyini
miloyyonlosdirmok {igiin xiisusi seysmik kosfiyyat islorinin qoyulmasi mog-
sodouygun hesab edilir.
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KOMHJIEKCMCE171CMO-FPABI/IMAFHI/ITOPA3BEI[KA KAK METO/J| IOUCKA
3AJIEXKEM HE®THU U I'A3A B EBJIAX-ATI’KABEJUHCKOM ITPOI'MBE

B.I'TAJIUPOB, A. K.HOBPY30B, A.J.MAME/IOB
PE3IOME

B craThe moguepKUBAaETCs BaXKHOCTh KOMILICKCHPOBAHUS CCHCMUYCCKHX W TpaBUMAr-
HUTHBIX METOJIOB Pa3BEKH MPH MMOUCKE MECTOPOXKACHHI HE(THU M rasa, a TAKIKE OTPAKCHBI
pe3yJIbTaThl re0(U3MIECKUX UCCIIeI0BAHMI, NPOBEACHHBIX B EBax-Armkabe IMHCKOM MPOru-
6e. ITokazaHo, YTO Ha OCHOBE aHAJIN3a MUKPOCTPYKTYp I'PaBHUTAI[MOHHOIO IOJIsI, HaOIro/1ae-
MBIX B MPO(UIISAX ¥ aMIUIUTYAHBIX KPUBBIX MPEIOMIICHHBIX BOJIH, MOKHO BBISIBUTH ceiicMuYe-
CKHE U IPaBUTAIIMOHHBIC aHOMAJIUH THIIA 3aJIe)Kb, CBSI3aHHBIE C HE(DTHIO U ra3oM.

Bb110 peKOMEHJ0BAaHO MPOBOIUTH MOMCKOBO-pa3BeiouHoe Oypenue B paiionax Hadra-
nan, CeBepubiii Hadranan, I'ogex06o03, Jly3nar, ['azanOynar u 3usaxaH B BHOBb BBISIBICHHOU
30HE AHOMAJIN THUIIA 3AJIEKb.

KiioueBble ci10Ba: aHOMANNK THITA 3aJI€XKb, CEHiCMOpa3BeIKa, TpaBupas3Beka, CyoBep-
THKaJIbHAs 30Ha

THE SEISMO-GRAVIMAGNETIC COMPLEX AS A METHOD FOR SEARCHING
FOR OIL AND GAS IN THE IN YEVLAKH-AGHJABEDY DERESSION

V.G.GADIROV, A.G.NOVRUZOV, A LMAMEDOV
SUMMARY

The article emphasizes the importance of integrating seismic and gravimagnetic explo-
ration methods in the search for oil and gas fields, and also reflects the results of geophysical
studies carried out in the Yevlakh-Aghjabedy depression. It is shown that based on the analysis
of the microstructures of the gravitational field observed in the profiles and amplitude curves
of refracted waves, it is possible to identify seismic and gravity anomalies of the reservoir type
associated with oil and gas.

It was recommended to conduct prospecting and exploration drilling in the areas of
Naftalan, North Naftalan, Gedakboz, Duzdag, Gazanbulag and Ziyadkhan in the newly identi-
fied zone of reservoir-type anomalies.

Key words: reservoir type anomalies, seismic exploration, gravity exploration, sub-
vertical zone
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Tadgiqat Béyiik Qafqaz vilayatinin simal sarq hissasinda global iqlim dayismalarinin
coxillik yaginti rejimina tasirlorini askar etmaya yénalmigdir. Tahlillor zamani 6 meteoroloji
stansiyamin 1991-2016-c1 illords aparilmis miisahids malumatlarindan istifads olunmusdur.
Coxillik (1991-2016) yagntuun miixtalif gostaricilorinin baza kamiyyati (1961-1990) ilo
miigayisali tohlili apartimisdr. Todgiqatda ¢oxilliya 2 dévr (1991-2004, 2005-2016) tizra ba-
xilmis va yagintt miqgdarmmun aylyq, fasillik va illik doyismalori miigayiso olunmusdur. Tadqi-
qatin naticalari kimi vilayatda son 25 il arzinda ¢oxillik orta temperatur gostaricisinin doniz sa-
hilind> 13.0°C, al¢agdaghqda 11.2°C, ortadaghqda 9.1°C, yiiksok dagliqda 5.4°C oldugu as-
kar edilmigdir. Lakin 1961-1990-c: illorlo miigayisada ¢oxillik temperatur 0. 8°C artmisdir. Ii-
lik yagintinin miqdart stansiyalardan asitli olaraq 320-550 mm intervalinda olmusdur. 25 il ar-
zinda yaginti migdarinda azalma bazi yerlarda, hatta 11%-a taskil etmisdir. Todgiqatin naticalo-
rindan galacakda bu regionda sanaye sahalorinin inkisaf etdirilmasi zamanu istifada edilo bilor.

Acar sozlor: Anomaliya, evaporasiya, iqlim doyismaleri, interpolyasiya, konveksiya,
korenlyasiya, mitiqasiya, norma komiyyati, tendensiya

Son iki osrdo yer kiirosindo antropogen landsaft, texnologiya glindon gii-
na siiratlo boylimiis vo ¢oxsaxali inkisaf etmisdir. Beloliklo, tobii landsaft geri
¢okilmoya macbur oldu vo bu giin mohv olmaq iizrodir. Insan mesalori qurir,
daglart qazir vo yerin dorinliklorindon dayarli siixurlar1 giin isiina ¢ixarir. Bu
da tabiotin nizamini pozaraq 6ziinii barpa prosesini doniilmaz yola stirtikloyir.
Sivilizasiyanin belo dagidic1 horakotlori habelo son illorde atmosferin qaz
konsentraiyasinin pozulmasina gatirib ¢ixartdu.

Artiq son 30 ilde diinyanin iqliminin siiratlo doyismasi vo onun dagidic
tosirlorinin Yer kiirasinin miixtalif regionlarinda bas vermo arealin1 genislon-
dirmosi elmo 6z dolillori ilo malumdur [5, 6, 9]. Meso yanginlari, gasirga, dolu,
quraqglig, siirtismo, subasma kimi tohliikali tobiot hadisalorinin tez-tez tokrarlan-

49



mast global iqlim doyigsmalarinin astrafli todqiq edilmasinin vacibliyini gdstordi.
Iglim doyismolorinin yaratdig fasadlarin noticosi olaraq har il minlorlo insanin
0lmasi vo xosarat almasi, olkalorin igtisadiyyatina yiiksok moblogdo ziyan doy-
masi qaginilmaz hal almisdir [9]. Yer kiirasinin regionlarindan biri olan Conub
Qafgazda da iqlim doyismaolorinin xiisusiyyatlorinin askar edilmasi istiqgamatin-
da todqiqatlarin aparilmasi vacibdir.

Conubm Qafgazda Azarbaycan Respublikasinin orazisinin fiziki-cografi
movqeyi vo relyefinin miirokkabliyi baximindan biitdvliikds tadqiq edilmasina
imkan vermir. Bu sobabdan respublikani togkil edon fiziki-cografi vilayatlorin
v eyni iqlim tipine malik regionlarin ayri-ayri todqiqi daha faydali hesab olu-
nur. Bu mogsadls 6lkonin boyiik orazisini togkil edon, donizsahili ovaliglardan
baslayaraq, dagatoyi, ortadagliq vo yiiksok dagliq qursagini ndvbali ovoz etdiyi
Boytlik Qafqaz vilaystinin simal sorq hissasindo coxillik iglim doyigsmolorinin
yagintt miqdarina tosirinin askar edilmasina ehtiyac vardir. ©9vval aparilan tod-
qiqat islorindes iglimin miixtalif xiisusiyyatlori arasdirilsa da, 1991-2016-c1 illor
liclin yagint1 vo temperatur rejimindoki anomaliyalarin biitovliikde tohliline yer
verilmomisdir [2, 4, 6, 8].

Material vo metodlar. Todqiqat Boylik Qafqaz tobii vilayatinin simal
sorq yamacinda Milli Hidrometeorologiya Xidmatinin tabeliyindoki Qiriz
(2071 m), Xinaliq (2049 m), Xaltan (1104 m), Altiagac (1099 m), Quba (550
m), Xacmaz (27 m) meteoroloji stansiyalarinin yaginti miisahide mslumatla-
rinin osasinda islonmisdir. Coxillik (1991-2016) miisahido siralarinda riyazi,
statistik vo kartoqrafik metodlarin totbiqi ilo miixtslif analiz vo doqiqlosdirma-
lor aparilmigdir. Miisahido siralarinin bircinsliyi vo alinmis noticolorin statistik
ohamiyyatliliyi Fiser vo Styudent meyarlar1 ilo yoxlanilmisdir. Natico olaraq
cadval, histoqram, qrafiklor Microsoft Excel, elektron xoritolor iso ArcGIS
program tominatlarinin vasitasi ilo tosvir edilmisdir.

Isin maqgsadi Boyiik Qafqaz vilayatinin simal sorq hissosinda yerloson 6
meteoroloji stansiyanin 1991-2016-c1 illor arzinds yaginti rejiminin doyismao
xtisusiyyetlorinin todqiqidir. Buna gora coxillik (1991-2016) iizro miisahids
molumatlarinin ayliq, fosillik va illik migdarinin ortalagdirilmis gostoricilorinin
Umumdiinya Meteorologiya Taskilatinin (UMT) norma komiyyati kimi tdvsiya
etdiyi 1961-1990-c1 illorin uygun gostoricilor ilo miiqayisosi xarakterizo edil-
misdir [2,6]. Tohlillorin daqiqliyinin artirilmast moagsadi ilo ¢oxilliya 2 dovr
(1991-2004-cii il 1 dovr, 2005-2016-c1 il II dovr) tizra diqget yetirilmis, 25 il
orzinda doyigmolorin umumi tendensiyast arasdirilmisdir. Yagintt miqdarinin
coxillik toraddiid gostaricilori, temperatur ilo korenlyasiyasi v forq inteqralinin
omsalinin hesablanmasi vo s. iqlim doyismalorinin orazido gostordiyi tesirlori
miloyyonlosdirmok vo mitigasiya mogsadli tovsiyalor toqdim etmok mogsadi
giidiir.

Miizakirs. Boyiikk Qafqaz vilaystinin conub sorq yamacinin iqlimi, fi-
ziki-cografi mévqeyi, hipsometrik xiisusiyyoti vo donize yaxin yerlogsmosindon
asili olaraq rongarongdir. Vilayatin conub, simal sorq yamaci vo Abseron ya-
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rimadast iglim xarakteristikalart bir-birdon tamamilo forqlondiyino géro vila-
yatin ad1 ¢akilon bolgolor {izra ayriligda todqiqi daha mogsads uygundur. Tad-
qiqatda Boylik Qafgaz vilayotinin simal sorq yamacinda qlobal iglim doyis-
molarinin yagint1 rejimina tosiri tadqiq edilmisdir.

Boyiik Qafgaz daglarinin simal sorq yamaci arazisinds yarimsshra-quru
¢ol (0-100m), biitiin fasillordo yagintilart barabar paylanan, yayi vo qist quraq
kecon miilayim-isti (600-1500 m), qis1 quru kegon soyuq (1400-2700 m), dag-
tundra (2700 m-don yuxari) iqlim tiplorinin yayilmasi donizo yaxinligi, hip-
sometrik xiisusiyyati vo hava kiitlolorinin tosirindon daimi asili olmusdur [1,7].
Simaldan golon soyuq hava kiitlolori Boylik Qafqazin yiiksok dag silsilolorini
asib keco bilir. Ona gora do konvergensiya edorok simal sorq otoyi ilo conuba
dogru horokat edir. Stiratli kiilok bozon 20-25m/san siirato malik giiclii qasirga-
ya cevrila bilir vo Abseron yarmadasina, doniz adalarina, neft istehsal edon, in-
sanlarin yasadigi dorin doniz 6ziil qurgularina dagidict tosir gostorir. Belo kii-
laklor conuba dogru transformasiya edorok zoiflomoys baslayir. Soyuq aylarda
bolgoya donizdon golon isti hava kiitlolori dag yamaclar1 boyu hiindiirliiys qalx-
dica konveksiya edorok, giiniin II yarisinda yaginti olmasina gorait yaradir.
Mohz bels proseslor ilin isti dovriinds son illordo daha ¢ox tokrarlanan toh-
liikali atmoster hadisolori (dolu, ildirim, géy gurultusu) ilo miisahido edilir [8].

Tohlillor gostorir ki, 1991-2004-cii illordo Boyilik Qafqaz daglarinin  §i-
mal sorq yamacinda temperaturun orta illik gostoricisi Xinaliqda 4.7°C, Qirizda
5.20C, Xaltanda 8.50C, Altiagacda 9.00C, Qubada 10.80C, Nabranda 12.7°C vo
Xagmazda 12.9°C toskil etdiyino baxmayaraq, 2005-2016-c1 illordo miivafiq
olaraq 6.3°C, 5.4°C, 9.1°C, 9.6°C, 11.5°C, 12.8°C vo 13.5°C-0 kimi artmugdur.

1991-2016-c1 illor arzindo orta illik temperatur Xinahqda 5.5°C, Qirizda
5.3°C, Xaltanda 8.8°C, Altiagacda 9.3°C, Qubada 11.5°C, Nabranda 12.8°C vo
Xagmaz stansiyasinda 13.2°C toskil etmisdir. Vilaystin sorq yamacinda I dévr-
do temperaturun toraddiidii 0.5°C oldugu halda II dévrdo bu gosterici 2.2 dofo
artaraq 1.1°C-o catmisdir. Coxillik arzinds orta anomaliya komiyyati iss 0.8°C-
o ekvivalentdir.

Tadqiq etdiyimiz dovr arzinds temperatur ilo birgo yaginti rejimininda
tendensiyalart movcud olmusdur. Homginin ¢oxillikde Boyiik Qafqaz vilayati-
nin simal $orq yamacinda yagintinin illik miqdar1 stansiyalardan asili olaraq
320-550 mm civarinda doyigorak, orta hesabla 486 mm toskil etmisdir. Yaginti
diismosi Xagmazda 64% soyuq, 36% isti, Qubada 56% soyuq, 44% isti, Al-
tilagac vo Xaltanda 48% soyuq, 52% isti, Qiriz vo Xinaligda 37% soyuq, 63%
isti yarimdovro tosadiif etmisdir. Umumiyyatla, vilayotin bu hissasindo illik
yagitinin 48% soyuq, 52% isti yarimilds diigsmiisdiir (codval 1).
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Cadval 1
Yagintilarin fasil vo yarmmillar iizra paylanmasi

Stansiya Yaginti miqdari, mm i Yaginti miqdzgrlZ Y%

Qis Yaz Yay Payiz 11 Soyuq,% Isti,%
Xagmaz 88 70 46 118 321 64 36
Quba 106 117 109 184 517 56 44
Altiagac 92 156 104 148 500 48 52
Qiriz 65 164 161 130 520 38 62
Ximaliq 59 175 179 139 552 36 64
Xaltan 87 145 122 154 508 47 53

Orazids ¢oxilliyin yarimddvrlari arzinds yagint: rejiminin paylanmasinda
forqli tendensiyalar movcud olmugdur. Demak olar ki, I dovrds orta hesabla
Xinaligda 596 mm, Qubada 516 mm, Qiriz 512 mm, Altiagacda 509 mm, Xal-
tanda 504 mm, Xagmazda 309 mm yagmt1 diismasino baxmayaraq, II dovrds
yagitinin miqdar1 miivafiq olaraq 505 mm, 518 mm, 529 mm, 489 mm, 513
mm, 335 mm toskil etmisdir. Belo ki, Xinaliq stansiyasindan basqa, yerdo
qalan stansiyalarda yagintinin illik miqdarinda artim olmusdur.

25 il orzinds yagintinin orta c¢oxillik kamiyyeti Xinaligda 552 mm, Qu-
bada 517 mm, Qirizda 520 mm, Altiagacda 500 mm, Xaltanda 508 mm, Xag-
mazda 321 mm toskil etmisdir. Vilayatin bu hissesinde yagmtinin illik miqda-
rinin varyasiyast aylar iizra diison yagintinin xtiisusiyyatlorindon asili olmusdur.
Orta ayliq yagintinin miqdarinin baza komiyyati ilo miiqayisade ¢oxilik torad-
didlori diggoti calb edir.

Aylar lizrs yagintnin miqdarinin 1961-1990-c1 illor iizra eyniadli komiy-
yatlari ilo miiqayisasine nozor salsaq, dovr orzinds yanvar aymnda Qubada 0.3
mm vo Qiriz stansiyasinda 1.9 mm artim istisna edilmoklo, digor stansiyalarda
orta hesabla 0.2+4.3 mm arasinda azalma olmusdur (cadval 2).

Fevralda yalniz Qirizda 0.2 mm ciizi azalma, digor orazilordo 0.5+7.5
mm haddinds artim qeyds alinmisdir. Mart ayinda Xa¢gmaz, Quba vo Qirizda
0.4+2.5 mm intervalinda artim olsa da, yerdo galan stansiyalarda 0.7+6.6 mm
civarinda azalma miisahido olunmugdur. Aprelds biitiin stansiyalarda 5.8+31.7
mm diapazonunda azalma xarakterikdir. Azalma may ayinda 5.5+16.1 m vo
iyun ayinda 2.3+ 22.4 mm araliginda biitiin stansiyalarda davam etmisdir. Iyul
ayinda tendensiya bir qodor forqlonmis, Xaldanta 5.4 mm, Xagmazda 4.8mm
vo Qubda 0.9 mm artim olsa da, digor orazilordo 0.9+8.3 mm civarinda geydo
alimmigdir. Avqustda Xaltanda 7.7 mm vo Qubada 6.0 mm artim istisna edil-
maklo, digar stansiyalarda 1.0+9.0 mm intervalli azalma tipik olmusdur.
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Cadval 2
Hidrometeoroloji stansiyalarda

aylq yaginti migdarimin toraddiidlori (mm)
Dovr|Stansiya| I | II |II | IV | V | VI | VII |VII| IX | X | XI | XII | il
Xagmaz | 3.0 | 6.7 |-44| -53 | -54| 32| 29 | 04 | 11,1 | 10,1 | 2.4 | 94 | 2.2
< | Quba |-3.7]66|-38]-136|-101]-63|-58| 51 |111| 1.8 | 92 | 3,0 |-66
§. Altiagac | -3.8 | 7,7 |-1,6|-241 | -1,0 | -90 | -1,7 | -42 | -58 | 0,5 | 6,1 | -1,8 |-38,8
2 | Qmz |60]00|-05]|-198|-142]-202|-143| -59 | 14,1 |-13,1] 93 | -3,0 |-73,6
~ | Xmang | -85 (3.9 [ 16| 01 | 1,6 | 33| 34 | 3.6 224 36| 46 | -1,6 | 10,0
Xaltan | -2,7 | 3,1 |-7,9|-33,7| 4,1 | -3,0 | 3,4 | 40 | 3,6 |-10,1| 4,3 | -1,5 |-445
Xagmaz | 3.1 | 83 | 61| -62 | -56 | -1.4 | 7.0 | -3.1 | -0,1 | 9.9 | -2,6 | 13,1 | 28,7
° Quba | 49|67 |98 | -6,6 |-22,0|-11,7| 87 | 7.1 | -11 1,8 | -2,0 | -0,1 | -4,5
=
S | Alnagac | L1 | 2.1 |-03|-27.7 [-142] -6.2 |-11.6| -0,6 | 7.9 | 04 | -3,7 | -6,4 |-59.3
g Qunz |1L1[-04|3,6|-11,7|-184|-250| -1,3 |-12,6 | 5,6 | -81 | 0,8 | -0,7 |-57,1
™| Xinahq | 03 |-19|-3.6|-17.8 [ 22,6]-26,7| 1.8 | 9.5 | 8,1 | 3.4 | 23 | 3,6 |-81.2
Xaltan | -0,7 | -2,5|-5,1]-29,5| -9,2 |-20,8| 7,6 | 11,9 | 183 | 5,8 | -4,0 | -7.,5 |-35,5
Xagmaz | 0.2 7.5 | 04 | 58 | -55 | 23 | 48 | -1,6 | 59 [ 100 | 0,1 | 1,0 | 144
© Quba | 0,3 | 6,7]25]-103|-156] -8,8 | 0,9 | 6,0 | 54 1,8 | 4,1 1,5 | -5,6
§. Altiagac | 1.6 | 5.1 |-1,0 | -258 | -7,1 | -7,7 | -6,3 | -2.5 | 0,5 | 04 | 1,6 | -3,9 [-483
S| Qmz [ 19[-02]14]-161]-161]-224]-83[-90 102 |-108] 54 [ -1,9 [-66,0
| Xmnalig | 43| L1 [-09] -8,6 |-10,0[-145]-09 | 64 | 155 | 35 | 13 | -2,6 |-338
Xaltan | -1,8 | 0,5 |-6,6 | -31,7 | -6,4 [-112| 54 | 7,7 | 104 | 2,8 | 0,5 | -42 |-40,3

Yagintinin miqdar1 sentyabrda biitiin orazids 0.5+15.5 mm araliginda art-
migdir. Lakin oktyabrda Xagmazda 10 mm, Qubada 1.8 mm vo Altiagacda 0.4
mm artimdan bagqa, digor stansiyalarda 0.8+10.8 mm diapazonunda azalma ol-
musdur. Noyabr ayinda iso artim yenidon davam edorok 0.1+5.4 mm otrafinda
geydo alinmisdir. Dekabrda Qubada 1.5 mm vo Xagmazda 1.0 mm artim ol-
masina baxmayaragq, digor stansiyalarda 1.7+4.2 mm intervalinda azalma mov-
cud olmusdur.

Coxillik oarzinds on yiiksok artim Xinaligda 15.5 mm vo normaya nisbo-
ton maksimum azalma Xaltanda 31.7 mm-o barabar olmusdur (cadval 2). Go-
rindiiyti kimi 1991-2016-c1 illords yaginti miqdarinda baza komiyyatina nis-
baton aprel, may, iyun aylarinda azalma, fevral, sentyabr vo noyabr ayinda iso
artim nazors ¢arpacaq doracods olmusdur.

Yagmtinin illik miqdart 1991-2016-c1 illordo normaya nisboton Xag-
mazda 14.4 mm artim olmasina baxmayaraq, digor stansiyalarda 5.6+66.0 mm
intervalinda azalma ilo sociyyolonmisdir. Coxilliyin yarimdovrlorini togkil edon
1991-2004-cii illords vilaystin simal sorqinde norma ilo miiqayisado yaginti
miqdarinda azalma orta hesabla 25 mm, 2005-2016-c1 illords 35 mm toskil
etmisdir.

Qeyd etmok istordik ki, Nabran stansiyasinin yeni yaranmasi, miisahido
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siralarinda natamamlig1 vo norma komiyyatinin olmamasi tadqiqatin soffafligi
liciin gostaricilorindan istifade edilmomisdir. Qiriz stansiyasi ilo Xinaliq stan-
siyas1 eyni hipsometrik xiisusiyyoto malik olsa da, forqli fiziki-cografi mévqe-
lords yerlosdiyi {igiin temperatur vo yagint1 kamiyyat gostaricilorinde miioyyon
forqlor movceiiddur.

Boyiik Qafqaz vilayatinin bu hissesinds ayliq tendensiyalar1 yagint1 miq-
darmin fosillik gostaricilorinin  paylanmasinda miixtalifliyin  sobabidir. Bu
magsad il fosillik toraddiidlorin gdstaricilori agagida verilmisdir (sokil 1). His-
togramdan da goriindiiyli kimi, yagintinin miqdar1 baza komiyyatlori ilo mi-
qayisada yaz vo yay fosillorinde azalma yiiksok haddo getmosine baxmayaraq,
osason payizda gqismon do qisda artim miisahido edilmisdir. Yazda Xaltan stan-
siyasinda 15mm olmagqla dovr orzindo maksimum azalma olmusdur. ©On yiliksok
artim iso payiz foslindo 5 mm Xag¢maz stansiyasina aiddir. Beloliklo, qisda Xi1-
naliq vo Xaltanda 2.0 mm azalma, Altiagac vo Qirizda doyisma olmamis, Xag-
maz vo Qubada 3.0 mm artim geydo alinmigdir.
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Sak. 1. Yagint1 anomaliyasinin fasiller izro paylanmasi

Yayda biitiin stansiyalarda 4.0+15 mm azalma, yayda isa Xa¢maz sabit,
Xaltanda 1.0 mm artim, digor stansiyalarda 1.0+13 mm araliginda azalma mii-
sahido edilmisdir. Pay1z foslindo biitiin vilayatdo 1.0 + 5.0 mm civarinda artim
qeyds alinmigdir (sokil 1).

Yaginti miqdarinin tohlillorinds forq inteqralindan istifado edilmis vo
grafikds varyasiyas1 verilmisdir (sokil 2). Asagida forq inteqralinin hesablan-
mas1 diistur ilo gostorilmisdir [3]. Burada fi- forq inteqrali, Ry, Ry, ..R;, cari il

liciin yagint1 anomaliyasi, N- tovsiyya edilmis baza komiyyatidir (1961-1990) .
f, = RutBotBy (0
: N

Forq inteqral oyrilorinin tosvir edildiyi qrafik verilmisdir. Burada oxsar
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xaraktero malik stansiyalardan yalniz biri se¢ilmisdir. Verilon coxillik tenden-
siyalardan goriindiiyli kimi, donizsahili erazids yerloson Xag¢maz stansiyasi
2008-ci ilo gader kicik ampilutudalara malik olsa da 2009-cu ildon etibaron
davamli artim tempine malikdir.
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Sok. 2. 1991-2016-c1 illarde yaginti miqdari Giglin forq inteqralinin evolyusiyasi

Qubaya diqqgot yetirsok, 1999-cu ilo kimi nisbi stabil olsada, 2000-ci il-
don baslayaraq qismon azalma getmisdir. Altiagac stansiyasi iso 1994-cii ildon
baslayaraq arabir artim olmasina baxmayaraq normaya ¢atmamigdir vo miinte-
zom azalma movcud olmusdur. Orazide Xinaliq stansiyasinin inteqral oyrisi
forqli vo yliksok ampilituda ilo segilir. Belo ki, sozli gedon stansiyanin timsa-
linda orta dagliq arazisinds 2002-ci ilo kimi miintozom azalma olsa da, 2005-ci
ilo godar artim vo 2006-dan etibaron azalma siirotlo getdiyi goriiniir (sokil 2).
Belos doyismalar gostarir ki, 1991-2016-c1 illorde yagintinin miqdar1 donizsahili
diizanlik va asag1 dagliqda artmis, yiiksok dagliga dogru azalmigdir.

Tahlillords, hamginin temperatur vo yaginti arasinda korellyasiya hesab-
lanmigdir [3]. Naticolora gors, Qiriz vo Xaltan stansiyalarinda (-0.5) shomiy-
yatli monfi korellyativ olago mdvcuddur. Yoni vilayotin bu hissalorindo tem-
peratur artdiqca yagintinin diismo ehtimali azalir. Digor stansiyalarda iso ko-
rellyasiya olagoasi (-0.3+ 0.1) ohomiyyatsizdir. Xagmaz, Quba, Altiagac vo Xi-
naliq stansiyalarinda temperatur vo yaginti arasinda korellyativ asililigin asagi
olmasi, yaginti miqdarinin doyismesinde denizin miilayimlosdirici vo vaxtasiri
soyuq hava kiitlolarinin tasirinin oldugunu gostaririr.

Tahlil naticalorindon olds edilmis gdstaricilorin arazids paylanmasinin vo
olabilocok ganunauygunlugun askar edilmosi iiciin ArcGIS program tominati-
nin geostatistik analiz alotlori sinifinin IDW interpolyasiya modulunda istifado
edilmoklo elektron xorito tosvir edilmisdir (sokil 3). Elektron togdimatdan go-
riindiiyli kimi, vilaystin conub sorq yamacinin yiiksok dagliq arealindan doniz
sahili diizonliklors dogru yaginti migdarinin normaya nisbaton toraddiidlori faiz
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(%) ilo verilmisdir. Coxillik orzinds baza komiyyati (1961-1990) ilo miiqayi-
sodo maksimum azalma dagliq arazilorda, hatta 11%-o qodor qalxmisdir.
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Sak. 3. Coxillik (1991-2016) arzindo norma (1961-1990) ilo miiqayisades yaginti
anomaliyasinin paylanmasi (%).

Donizsahili orazilordo, xiisuson do Xa¢maz stansiyasinda 4.6%-9o kimi ar-
tim miigahids edilmisdir. Onu da geyd edak ki, Xialiq stansiyasinin baza ko-
miyyati mévcud deyil vo xoritologsdirmoado heg¢ bir komiyyati nozora alinma-
migdir.

Xaoritodon goriindiiyli kimi yagiti miqgdarinin normaya nisbaton doniz
sahilinds artmasina baxmayaraq, dagliq srazilors dogru azalmigdir. Bu proses
demoyas asas verir ki, son 25 il oarzindo doniz lizorinds evaporasiya getso do, rii-
tubatli hava yliksok dagliga dogru herokst etmo giicline malik olmur vo ya
stiratli gedon buxarlanma doniz sahili orazilordo doyma halina ¢ataraq yaginti
verir. Buda yerli hava dovraninin doyisdiyindon xabar verir.

Yazin ovvolindo temperaturun yiiksolmasi vilayotin dagliq qursaginda
daimi donusluq vo buzlaq sahslorinin vaxtindan 6nco orimasi monboyini dag-
lardan gotliron ¢aylarda vaxtindan onco qisamiiddatli bol sululugun yaranma-
sina v yayda iso arimo zonasinin azalmasi, evaporasiyanin artmasi ilo quraq-
ligin yayilmasina gotirib ¢ixaracaqdir [1, 4, 5, 6] .

Notica. Boyiik Qafqaz fiziki-cografi vilayatinin simali sorq hissesindo
yerlogon hidrometeoroji stansiyalarin yaginti miqdart va temperatur miisahido
molumatlarinin osasinda aparilan tohlillordo asagidaki noticolor askar edilmis-
dir:

1. 1991-2016-c1 illor orzinds temperaturun orta illik gdstaricisi doniz sa-
hili diizenliklords 13.0°C, al¢aq dagliqda 11.2°C, ortadagliqda 9.1°C, yiiksok
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dagliqda 5.4°C toskil etmisdir.

2. Vilayeatin bu bdlgasinds 1991-2016-c1 illorde temperaturun orta ko-
miyyati baza gostoricisine nisbaten 0.8°C (0.7-1.0°C) artmisdir. Temperatur
anomaliyas1 1991-2004-cii illordo 0.5°C, 2005-2016-c1 illorde 1.1°C olmagla
2.2 dofo artmusdir.

3. Yagintinin orta illik miqdar1 denizsahili diizonliklorde 321 mm, algaq-
dagligda 517 mm, ortadagligda 504 mm, yiiksok dagliqgda orta hesabla 536 mm
sociyyovi olmusdur.

4. Coxillik arzindo yaginti toroddiidii Xa¢gmaz stansiyasinda artim, digor
stansiyalarda norma ilo miiqayisads 11%-0 qodor azalma ilo miisahido edil-
migdir.

5. Yagint1 vo temperaturun korellyativ alagqosi Xaltan vo Qiriz stansiya-
larinda shomiyyatli monfi asililiga (-0.5) malikdir. Lakin digor stansiyalarda
clizi (-0.3+0.1) korellyasiya movcuddur.

6. Boyiik Qafqgaz vilayeotinin simal sorq hissasindo yagintilarin 52%-1 ilin
isti, 48%-1 soyuq yarim dovrde diismiisdiir.

Iglim doyismolori bolgads relyefin hipsometrik xiisusiyyatlorindon asili
olaraq, xlisusan isti yarimilds giiclii inkisaf edon konveksiya proseslarinin po-
zulmasina gotirib ¢ixaracaqdir. Temperatur anomaliyalarinin davam etmasi il-
dirim, dolu kimi tohliikoli atmosfer hadisalorinin tokrarlanmalarinin stiratlon-
masing va bas verma vaxtinin siirlismasing sobab ola bilar. Qlobal iglim dayis-
malari belo temptdo davam edorso, mart ayinda havanin temperaturunun yiik-
solmosi vegetasiyanin siiratlonmosing, apreldo koskin soyuqlarin diismosi kok
vo govdanin ziyan gérmasing, leysan yagimtilart diison denizsahili rayonlarda
y1gim vaxtr mohsulun tolof olmasina gatirib ¢ixaracaqdir. Istilosmo artan bol-
godo iso quragligin genislonmasi siiratilo davam edocokdir.
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BJUSHUE KJIMMATUYECKUX U3BMEHEHUI HA PEXKAM OCAJIKOB
B CEBEPO-BOCTOYHOM YACTH OBJIACTH BOJIIIOIO KABKA3A

A.ATACAHAJIMEB, 1.C.I'YCEMHOB
PE3IOME

HccrnenoBanme HampaBieHO HA BBISBICHUE BIHUSHUS TTIOOANBHBIX KIMMAaTHUYCCKUAX H3-
MEHEHHH Ha pPEeXUM MHOTOJETHHX OCaJIKOB B CEBEPO-BOCTOYHOW 4YacTH oOJyiacTH Bosbmoro
KaBkaza. B xozxe nccienoBaHHME OBITH MCIIOJIB30BaHbI JaHHBIE HAOMIOICHUA 5 MeETeopoJio-
TUYeCKUX cTaHmui B mepuon 1991-2016 r.r. Bein npoBenéH cpaBHUTEIBHBINA pacCUET pa3iimd-
HBIX ITOKa3aHUIl MHOTOJICTHUX 0cankoB (1991-2016 r.r.) ¢ 6a3oBeiMu koeddurierramu (1961-
1990 r.r.).

IIpoananusupoBans! 2 MHOroseTHux nepuona (1991-2004 r.r., 2005-2016 r.r.) u npu-
BC/ICHBI CPABHUTCIILHBIC XapaKTCPUCTUKU MECSYHBIX, CE30HHBIX U TOJIOBBIX KOJICOaHUU OCa-
KOB. Pe3ysibTaThl MOKa3pIBaIOT, UTO 3a MOCJEHIE 25 JIET CPeTHEroI0Basl TEMIIEpaTypa cocra-
BHJIa HA MOPCKOM TOOEpekXbe 13.0°C, B HU3MEHHOCTH 11 .20C, B CPEIHHX TOpax 9. IOC, B BBICO-
koropse 5.4°C. Ho B cpaBrennn ¢ 1961-1990 r.r. cpeaHerogoBas TeMepaTypa MoBBICHIACH Ha
0.8°C. T'0/10BOE KONMYECTBO 0CAIKOB, 3aBUCHMO OT CTAHIMH ObUT0 B mHTepBase 320-350 MM, B
TEYECHUH 25 JIeT B HEKOTOPHIX MECTaxX MOHMKEHHE TOIOBOI0 KOJMYECTBA OCAJKOB COCTABHIIO
11%. Pe3ynbTaThl MCCIEAOBaHUS MOTYT OBITh HCIOJB30BAaHBI B JATbHEUIIEM JJISI Pa3BUTHS
IIPOMBILLIJIEHHBIX OTPACiIeil B pEroHe.

KiaroueBble cioBa: AHOMaJ’[I/IH, 3BOIOpanus, KIMMAaTUICCKUEC U3MCHCHUSA, UHTCPIIOIA-
oy, Koppesausa, KOHBCKIUA, MUTUTAllUA, HOPMATUBHOC 3HAYCHUC, TCHACHIIUS.

THE IMPACT OF CLIMATE CHANGE ON THE NORTH EAST
OF THE GREATER CAUCASUS REGION

A.A.GASANALIEYV, J.S.HUSEYNOV
SUMMARY

The study aims to reveal the effects of global climate change on the precipitation regime
in the northeastern part of the Greater Caucasus. During the analyzes, the observational data of
5 meteorological stations for 1991-2016 were used. Comparative analysis of various indicators
of precipitation (1991-2016) with baseline values (1961-1990) was conducted. In the study
looked at to multiyears for 2 periods (1991-2004, 2005-2016) and compared monthly, seasonal,
and annual precipitation changes. The study found out that the average annual temperature for
the last 25 years was 13.0°C on the coast, 11.2°C in the lowland, 9.1°C in the middlelands, and
5.4°C in the highlands. However, compared from 1961 to 1990, perennial temperatures in-
creased by 0.8°C. The amount of annual rainfall was in the range of 320-550 mm depending on
the stations. Over the past 25 years, the decline in rainfall has increased to some 11% in some
places. The results of the study can be used in the future for the development of industries in
the region.

Keywords: Anomaly, evaporation, climate changes, interpolation, convection, cor-
relation, mitigation, norm values, trend.
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Tarixi Elektron Atlaslarin miiasir GIS (Cografi Informasiya Sistemlori) texnologiyast ilo
varadilmasimin asasini miixtaolif tarixi dovrlordo moévcud olmus Cografi adlarin elektron
malumat saklinda VEB sahifads oz aksini tapmasidir.

Acar sozlar: Cografi informasiya sistemi, , VEB-Sohifo, Tarixi Elektron Atlaslar.

Tarixi atlaslar 6lkomizin tarixi vo zongin dovlat¢ilik onenolorine malik
olmasinin tosdigedici sonoadi kimi somorali oyani vasito hesab olmagla, 6l-
komizin arazi hiidudlarinin morfometrik gostaricilorinin doyigsmo dinamikasinin
Oyronilmosi, eloco do tarixi faktlarin ictimaiyyoto daha dolgun, doqigliklo
catdirilmas: baximidan on milkommol kartoqrafik osar sayila bilar.
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Tarixi formasiyalarda Azorbaycanin orazisinds miixtalif dovlstlor mov-
cud olmus vo homin dovlstlor miistoqil idarsetmo formalarina malik olmagqla
miioyyon orazi hiidudlarinda yerlosirdilor.

Mokan tiizorindo bir-birini avez edon bu dovlstlorin vo ya hadisalorin
tarixi-cografi qanunauygunluqlarinin inkisaf dinamikasini, ancaq tarixi atlas vo
xaritalorle agiqlamaq olar. Tarix homin dovlstlorin mévcudlugunu yada salirsa
kartografik osorlor onlarin cografi yerlosmosini, mahiyystini, tarixi faktlarin
grafiki tohlilini, orazilorin doyigsmo dinamikasini (tabii vo ya macburi sokildo
tarixi soraitdon asili olaraq) tarixi-siyasi proseslorin kartoqrafik sorhini, cografi
miihitin inkisafi vo doyisikliklorinin xaritolorlo dyronilmasini tomin edir [2].
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Xaritd 2. Homdullah Mustovfinin Niizhat O1-Qiilub osorindoki xarito (Hiilakular imperiyast) [4].

Tarixi elektron atlaslar hadisolorin tarixi cografi soraitlo uygunlugunu
aragdirir, ogor uygunsuzluq bas vermisso, GIS molumat bazasma miidaxilos ilo
homin uygunsuzlugu dorhal aradan qaldirmaq imkanina malik olur.

Tarixi elektron atlaslar tarixi cografi malumatlarin sistemli tohlilinin apa-
rilmast vo daha dolgun sistema yerlosdirilmasi baximindan klassik atlaslardan
forglonir. Tarixi elektron atlaslar an miikommal ayani vasito olmaqgla barabor
CIS molumat bazasma daxil olmagqla, xarito laylarmm kdémoyilo cografi ob-
yektlorin doyismasini, tarixi proseslorin oyani goriiniisliniin arasdirilmasini
tomin edir.

Elektron atlaslarda miixtalif informasiyalar1 6ziindo comlosdiron-tarixi
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orazilorlo bagh xoritolor, miixtolif dovrlordo mévcud olmus dovlatlorin xo-
ritolori, doyisikliyo maruz qalmis cografi toponimlar, tarixi fotolar, qonsu 6lke-
lorin miixtolif dovrlori ohato edon xaritolor, tarixi statistik molumatlar, ohalinin
artim dinamikasini oks etdiron molumatlar- xarito qatlarini toskil edir [3].

Tarixi elektron atlaslarin komayils tarixi hadisalorin doyisma modelinin
hazirlanmasi, tarixi informasiyalarin tohlili, mokan-zaman hadisalorinin tarixi
hadisalora uygunlugu va cografi tohlilinin aparilmasi, cografi totqiqatlarin tari-
X1 soraito goro aparilmasi, tarixi xoritolordoki informasiyalarin toplanmasi,
emal1, miasir yanagsmanin todqiqi ilo yenilonmasi prosesini hoyata kegirmok
miimkiindiir.

Tarixi elektron atlaslar tarixi informasiyalarin yikliiliiyii baximindan
klassik texnologiya ila tortib olunan atlaslardan keskin farqlonir. Belo ki, CIS
formati ilo hazirlanmis miasir tarixi elektron xoritolor ¢oxsayli kagiz birlos-
molordon azad olmaga imkan verir ki, onlarin yerini informasiya toplulugu
halinda olan rogomsal xarito tobagolori avoz edir [2].

Tarixi elektron atlaslarda tadqiq olunmus obyektlorin doqiqliyine amin
olmaq, toplanmis molumatlar1 istonilon formatda konvertasiya (basqa key-
fiyyato ¢evrilmo) edilo bilor.
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Xarita 2. Azorbaycan Xalq Ciimhuriyyatinin xaritosi (1918-1920) [1].

CIS formati ilo hazirlanmis elektron atlaslarin osasini cografi informa-
siyalar (kagiz xoritolori, aerogokillor, kosmik fotosokillor, GOOGLE HEARST-
i miivafiqg molumatlari) toskil edir ki, bu da elektron xoritolorin informasiya
baximindan no godor molumat saxlama imkanina malik oldugunu gostorir [3].
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Tarixi atlaslarin vo xaritolorin elektron variantda hazirlanmasi zamani
kartografik molumatlarin vektorlagdirilmasi, o ciimlodon cografi obyektlorin
kodlasdirilmasi hayata kegirilir ki, bu da miiasir texnologiyanin nailiyyatlo-
rindaon istifado olunmas1 baximindan genis imkanlar yaradir.

Cografi mokanda obyektlorin yerlosmasi vo qarsiliqlt olagosini aras-
dirmagq, elaca da cografi tohlillor esasinda kartoqrafik molumatlarin toplanmasi
va sistemlosdirilmasi baximindan elektron xaritolor ovoz olunmaz vasitadir.

Umumiyyatls, yeni texnologiya ilo yaradilmis elektron atlaslarmn iistiin-
liiyli molumatlarin elektronlagsmasi ilo barabor, golocokds bas veracok hor hansi
bir doyisikliklorin dorhal atlaslara daxil edilmasi va itib-batmis toponimlorin
barpasi baximindan prosesi siirotlondirmoyo xidmat edir.

Cografi adlarin (etnotoponimlorin) doyismesing, xalqimizin mangayina,
etnik tarixine dair asassiz fikirlori, o ciimlodon mikrotoponimlors ( mahalli yer
adlarina ) yonalmis basqilar, tam daqiq olmayan moalumatlarla orazi iddialarinin
qarsisinin alinmast tarixi elektron atlaslarla miimkiindiir.
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Xarits 3. ABS Dévlot Dépar'tamentain 1994-cii ildo hazirladig1 Qafqaz ‘r‘egtionu_mritssi [4].

CIS texnologiyast ilo atlaslarin tortibi zamani tobagolorde tokca atlas vo
xaritolori deyil, eloco do miixtalif fotolari, miisyyon tarixi videolar, tarixi
eksponatlart yerlosdirmok, eloco do forgli mozmunlu xoritolorin, molumatlarin
birlogdirilmasi miimkiindiir.

CIS texnologiyas: ila atlaslarmn tortibinin iistiinlityii ondadir ki, hor ciir
cografi aragsdirmalarla, tohlilo osaslanan elmi dayaniqli cavablarla, miixtalif
moazmunlu dalillorls tarixi cografi mokanin tarixi faktlarla uzlagmasini vo do-
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qiqlesmasini ragamsallasdirmaq olur. [2]

Tarixi elektron atlaslarm CIS texnologiyas: ilo tortibi, tokzibolunmaz
faktlarla tarixin hoqiqiliyini subut etmak, saxtakar tarix¢i vo badnam qonsu-
larimiz1 tutarli arqumentlarlo susdurmagq, habels tarixi adalotin barpasi yoniindo
atilmis an layiqli cavab olmalidir.
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HISTORICAL ELECTRONIC ATLASES ARE SPEAKING LANGUAGE
OF THE HISTORY
G.E.MIRZAYEV
SUMMARY
Historical atlas is the basis of the creation of new GIS (geographic information systems)
technology, the preparation of the data digitally for historical periods, and the geographical

names existing at that time on the WEB page based on GIS.

Keywords: Geograthic Information System,World Wide WEB(WEB), Historical
Electronic Atlases.
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TURIZMINDO ISTIFADO IMKANLARI
(ILISU BULAQLARI TIMSALINDA)

V.S.DORGAHOV
Baki Doviat Universiteti
dargahov@gmail.com

Mbqalada Ilisu va Moxubulag mineral sulariminda miialica-saglamlq  turizminda
istifadonin rentabelliyi arasdirilmis, miialicavi bulaglarin analoglart ilo miiqayisasi aparilmsg,
beynalxalq tacriibadon istifads etmaklo miirakkab cografi soraitds bu bulaqlardan istifada
olunmasi iigiin alt vo turizm infrastrukturu yaradilmasmn istiqamoatlori miiayyon edilmis, mar-
Ketingin toskilinin istigamoatlori gostorilmis, turistlorin calb olunmast iiciin qisamiiddatli “to-
biat-madani-darketma-saglamliq” paketlorinin toqdim olunmasimin iistiinliiklori geyd edil-
misdir.

Acar sozlor: mineral vo termal sular, Ilisu, Moxubulaq, rentabellik, miialicovi bulag-
larin analoqu, Haruniys termal manbayi, marketing, infrastruktur, tur paket.

Doévlotin milli tabii sorvatlori sirasinda kurort ehtiyatlart (mineral sular,
mialicovi palgiglar, iglim vo s.) iqtisadi vo sosial shomiyyato malikdir. Tabii
miialico ehtiyatlar1 (amillori) kurortun profilini (istigamatini), ehtiyatlar1 iso
onun hacmini miioyyan edir. Bu ehtiyatlarin rekreasiya magsadils istifadesinin
miimkiinlilyli geyri-ehtiyatlarla (maliyy9, istehsal, kadr veo s.) 6l¢iiltir. Tabii ku-
rort-rekreasiya ehtiyatlarina — xastaliklorin miialicasi, profilaktikasi va istira-
hatin toskili ligiin yararli olan tobii resurs tominatidir ki, bunlara mineral sular,
mialicovi palgiglar, miialicovi Naftalan nefti, sor gollor, miialicovi iqlim, ¢i-
marliklor vo digor tobii obyektlor aiddir.

Kurort-rekreasiya ehtiyatlar1 miuialica-saglamliq rekreasiya todbirlorinin
hoyata kecirilmosi {iglin nazorde tutulmus tobii iqlim amillori vo siini ya-
radilmis infrastrukturlarin mocmusudur, homg¢inin miixtolif regionlarda rekrea-
siya vo ohalinin saglamliginin méhkomlondirilmasi ii¢lin zoruri olan kurort
komplekslorinin imkanlar1 vo inkisaf perspektivlorini miisyyon edir [4]. Bu
baximdan miialicovi bulaglar balneoloji ehtiyatlar olmaqla sanatoriya-kurort
xidmotlorinds daha ¢ox istifado olunur. Azorbaycanda balneloji ehtiyatlar zon-
gin olsa da, onlardan istifads olunmasi agagi olaraq qalir. Mineral sularin miia-
licavi xiisusiyyatlorinin yetorli §yronilmamasi, onlardan istifadenin iqtisadi so-
maraliliyinin qiymatlondirilmomasi ilo baglidir.
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Bu baximdan miialicovi sularla zongin olan Qax rayonun termal vo mi-
neral sularin zonginliyi ilo forqlonir. Rayonda 7 yiiksok debitli termal bulaqlar,
6 siifro suyu kimi istifads oluna bilon mineral miialicovi sularla zongindir. Bun-
lardan "Oglanbulaq”, "Qizbulaq” vo "Hamambulaq”, Moxubulaq Ilisu bulagla-
rina aid olmaqla daha mogshurdur. Qax rayonunun termal sulari, 9sason rayonun
dagomologalma proseslorinin davam etdiyi yliksok dagliq erazilorde daha ¢ox
yayilmigdir [5].

Bu termal sularin temperaturu yiiksok olmaqla 40°C-o atir, debiti yiiksok
olduguna gors balneoloji turizm shamiyyati vardir. Qeyd olunan miialicavi bu-
laglar mineral torkibinin zongin olmasi ilo secilir ki, bunun da osas hissosin
xlor, natrium, kalsium va digor kimyavi birlogsmalordan ibarat olmasidir.

Cadval 1
Miialicavi sularin asas gostaricilori

Mineral . Qaz . . . Debiti min ISt}fa(.igmn
Tk el tempoera— torkibi Kimyavi torkibi st miiasir

turu C voziyyati

HCO95(CI3) .

. Miialica
Ilisu 38,3 H,S Na97(Ca2) 1200 vannalart

Monba:[5]

Miialicovi suyun bazasinda yerli shomiyyatli miialico vannalari foaliyyat
gostarir. Son ddvrloro qodor ilisu pansionatinda geyd olunan termal miialicovi
sulardan istifade olunmusdur. Onu da qeyd edok ki, 2009-cu ildo ilisuda yer-
lason Uludag istirahat morkazine Hamam bulaq adlanan termal su manbayin-
don komor vasitasilo su gotirilmigdir. Hazirda bu istirahot morkozindo SPA
xidmatlorinds geyd olunan termal sulardan istifado olunur.

Moxubulaq miialicovi su monbayi ilisu kondinin yaxmhginda, Giimriik
caymin sol sahilindo yerlosir. Debiti yiiksok olmagla 195 min I\giin toskil edir. Isti
bulaglar qrupuna aiddir (30-50°C) ve torkibindo natrium xlorid, kiikiird vo
radonun miqdart ¢oxdur. Termal suyun debitinin yiiksak olmasi vo kimyavi
torkibinin zonginliyi miialica mogsadils istifado olunmasina imkan vermis olur [5].

[lisu mineral bulaglar qrupu iso 10 ¢ixish olub, natrium hidrokarbonat
(NaHCO3) torkibli hidrosulfid sular qrupuna aiddir. Hamamcay c¢ayimin sahil-
lorinda yerloson bu bulaglarin osas ¢ixislart ilisu gosobesindon 4,5 km vo Qax
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inzibati rayonunun morkozindon 16,5 km mosafods yerlosmisdir. Hamamgay
bulaglarinin yerlosdiyi orazinin miitloq hiidiirliiyli doniz soviyyesindon 1640 m
yiiksoklikdodir. ilisu yasayls montogosindon gostorilon bulaglara gedon yol
vadi getdikco daralaraq, hiindiir sildirim qayali “Qizbulaq” sularinin ¢ixiginda
onun eni 4-5 m-dok olan doro amolo gotirir. Biitiin bunlar mineral sularin oho-
miyyatli konsentrasiyasina vo onlarin karbon qazi ilo zongin oldugunu gostorir
[15].

Hamamgcay c¢aymnin sahilindon 12-15 m mosafods osas bulagin sular
saquli ¢atdan tobii surotdo ¢ixir vo tagh tavana malik 3x3m vo dorinliyi 1,6 m
olan hovuza tokiilir. Bu hovuz “Oglanbulaq” adlanir. Mineral suyun saquli
catdan ¢ixan digor ohomiyyatli ¢ixis1 iso 20 m yuxarida yerlosir vo buradan
axan su “Qizbulaga” tokiilir. Hamamcayin sol sahili boyunca, bir qodar ytik-
sokdo temperaturu 35°C olan daha 6 istisu ¢ixist vardir. Sag sahildo iso termal
su iki yerds - “Qizbulaq” bulaginin qars: torafinde vo ondan 20 m yiiksoklikdo
yer sothino ¢ixir. Osas ¢ixisin 40°C temperaturlu isti suyu tavandan “Oglan-
bulaq” hdvuzuna axir, sonra iso Hamamgay ¢ayimnin imumi axinina qarisir [7].

Bu bulaglarin suyu Boyiik Qafqaz agiriminin conub yamaclarinda yayilan
mineral su tiplori liglin xarakterik olan hidrokarbonat-natriumlu termal sulara
aid edilir. Sular kiikiirdlli, zeif karbonatli-qalavi, isti duzlu-gslovi sular kimi
tosnifatlasdirilir.

2009-cu ilda aparilmis analizlor naticasinde radonun qatiliq daracasinin
“Oglan bulaq” termal suyunda 1770 bg/m3 (47,84 nKu/1), “Hamam” termal
suyunda iso 2380 bg/m3-o (64,33 nKu/l1) borabor oldugu toyin edilib vo
azradonlu su kimi onlardan balneoloji miialica {igiin istifads oluna bilor. 2009-
cu ilds isa bu sularin niimunalarini analiz magsadilo Sshiyya Nazirliyinin Elmi
Todgiqat Tibbi Borpa Institutu aparmisdir. Homin institutun Kurort sorvotlori-
nin dyranilmasi $obasinin rayina gora bu sular galovi miihits malik (pH — 8,6),
az minerallasmis (M-1,9 g/1), kimyavi torkibino goro hidrokarbonatli-xloridli
natriumludur. Orqanoleptik gostaricilorine gore iso rongsiz, dadsiz, iysiz, soffaf
va ¢Okiintiistizdiir[15].

Torkibindoki komponentlora gora, tobii mineral miialicavi siifro suyudur
vo AZS-216-2006-ya asason, bu su Ukraynanin “Krim” suyunun analoqudur.
Sudan modanin sekretor funksiyasinin normal va yliksok faaliyyati, madonin vo
onikibarmaq bagirsagin yiingiil formali yaralar1, xroniki kolit vo enterokolitlor,
qaraciyarin vo 6d yollarinin xroniki xostoliklori, xroniki pankreatit, maddolor
miibadilesinin pozulmasi ilo slagadar olan xastoliklor (sokorli diabet, piylonma,
podagra v9 s.), sidik yollarinin xroniki xostoliklori zamani istifads oluna bilor.

Orazinin mineral sularinda qazlarin da holl olmasi ¢ox doyiskondir. Belo
ki, o, suyun temperaturundan, tozyiqindon vo basqa holl olunmus maddslorlo
zonginliyindon asilidir. Biitiin bu qazlar mineral sularda holl olunmus vo ya
sorbast halda az vo ya ¢ox miqdarda istirak edir. Onlar atmosfer, biokimyovi,
kimyavi vo metamorfizim mansali olmasi ilo xarakterizo olunur.

Ilisu bulaglarmin xarici analoglar1 miioyyon edilmasi qaz vo kimyovi
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torkibina gora bir-birindan forglonir. Bu miixtsliflik onlarin miialicavi xiisusiy-
yatlaring va temperaturuna tosir etmis olur. Xarici analoglarinin bazilarinin qaz
torkibi Ilisu bulag: ilo eyni olsa da, kimyovi torkibinda xlorid vo natriumun
miqdarimin ¢ox olmasi miialiconin tatbiqin forqlondidir.

Codval 2
Ilisu vo Moxu bulaqlarin xarici analoglar
. g Monbads | Debiti | : . S
Mineral bulagin Olkonin adi Qaz torkibi temperatur min IStlfadQI.lm muaste
adi 0 . voziyyati
@ I\giin
. Ukrayna Sanatoriya kurort
1.Efpatoriya ) H,S 38-42 720 ok
. . Sanatoriya-kurort
2.Mineqorsk Rusiya H,S voa N,, Br | 40-45 236 Foilb

Sanatoriya kurort

5.Xeviz Macaristan | CHy 30-33 1000 .
komplekslari

. Ukrayna Sanatoriya-kurort
6.Saki (Krim) CH, s 20 komplekslori

[lisu vo Moxubulaq mineral sularinin analoglarmin tohlili gdstorir ki, bu
bulaglardan miialico-saglamliq turizmindo genis istifado olunur. Onlarin gaz
torkibi vo temperaturunun Ilisu bulaglarina oxsar olmasmi geyd etmok olar. Ili-
su bulaglarinin analoqlarinin tobii-cografi soraiti olverisli olmasina vo bozilo-
rinin az minerallagmas1 miialico-saglamliq magsadils daha ¢ox istifadasino go-
rait yaratmigdir. Eyni zamanda, qeyd olunan analoqglarin bazasinda genis sana-
toriya-kurort komplekslorinin tikilmasi anonavi olaraq bu 6lkslordo miialicovi-
saglamliq xidmotlorinin inkisafi ilo baghdir. Onu da qeyd edok ki, Ilisu bu-
laglarinin debitina, qaz torkibing, temperaturuna gors xarici analoglarindan geri
qalmir ki, bu da onun miialica-saglamliq magsadils istifadesins imkan verir.

Qeyd olunan analoglardan miialicovi-saglamliq turizminds genis istifads
olunmas1 onlarin rentabelliyin yiiksaik olmasi ilo baglidir. Belo ki, geyd olunan
miialicovi sularin debitinin yliksok olmasi, olverisli tobii goraiti, digor turizm
novlori ilo birgo istifado imkanlarinin mdvcudlugu iqtisadi baximdan
rentabelliyini artirir.

Tobii resurslarin rentabelliyi ondan istifadoyo imkan veron cografi sorait,
investisiya tominat1 ilo birbasa baglidir. Hor bir resursun rentabelliyinin miioy-
yan edilmasi onun kapital tutumundan, mohsulun maya doysrindon, investi-
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siyalarin dayeri vo qaytarilma imkanlarindan asilidir. Bu baximdan qoyulmus
kapitalin miigabilinds alds olunan golir osas sortdir. DuPont analiz metodu ilo
resurslarin rentabelliyi daha ¢ox hesablanir. Bu metod resursun rentabellik
gostoricilorin tok-tok analiz etmoklo maliyys hesabatlar1 aparilir [12].

Mineral sularin rentabelliyinin miioyyan edilmasindo asas amil sularin
debitinin miioyyon olunmasi vo istifads {i¢iin tominatin nozors alinmasidir. Bu
baximdan debitin ¢oxillik gostoricilorin osasinda miialico moagsadilo istifado
miioyyan edilir. Ilisu vo Moxubulaq mineral sularinin debitinin yiiksok olmasi
(1,4 mln I\glin) miialico komplekslarinin tikintisi ticlin rentabelli sayila bilor.

Debitin yiiksok olmast ilo yanasi, mineral bulaglarin kimyavi vo qaz
torkibinin, temperaturunun miialico baximindan yararli olmasi nazors alinir. Bu
baximdan Ilisu bulaglar1 (Oglanbulag, Qizbulaq daxil olmagla), Moxubulaq
mineral su monbolorinin xarici analoqlarimin tohlili gostorir ki, miialicovi
xiisusiyyotlorinae gore onlardan geri qalmur.

Rentabelliyin miioyyon olunmasinda arazinin relyef soraiti, geomorfoloji
xiisusiyyetlorinin mineral bulaglarin monimsanilmasine sorait yaradilmasi ilo
miioyyan edilir. Bu manbalarin oldugu orazilorin relyef xiisusiyyatlorine gora
meyiliyin ¢ox olmasi, dik meyilli yamaclarin mdvcudlugu onlarin monimsonil-
mosina monfi tosir edir. Ilisu bulaglarinin Hamam ¢ayin dorasinds dorin kan-
yonda yerlosmosi, relyefin meyilliyinin 5,3-6°-yo ¢atmasi da monbolordon
istifadoni ¢otinlosdirir[6].

[lisu, Moxubulaq mineral bulaglarma gedon yolun osas bork ortiiklii
yollardan 4,5-5 km konarda yerlosmosino baxmayaraq, relyef soraitinin mii-
rokkabliyi, tez-tez tokrarlanan sel hadisalori, siiriismo yolun tikintisine imkan
vermir vo daha ¢ox vasait tolob edir.

Sosial tominat sahalorinin yaradilmasi baximindan Ilisu bulaglart vo Mo-
xubulaq mineral sularinin srazisi miirokkob olduguna gors olverisli sayilmair.
Elektirk xotlorinin ¢okilmasi alava vasait tolob etdiyina gors, yerli imkanlardan
istifado etmoklo kigik SES-in tikintisi miimkiindiir. Hamamg¢ayin yuxari axar-
larinin nisboton gursulu olmasi, diigmo komiyyatinin ¢oxlugu kicik SES ti-
kintisi ti¢lin alveriglidir. Bunun {i¢lin az miqdarda vosait sorf etmoklo giicii 1-
1,5 meqavat olan SES-lor tikmok miimkiindiir ki, bu da ildo 10 milyon kilovat-
saat elektrik enerjisi istehsal etmoyo imkan verordi. Belo ki¢ik SES-lorin tikil-
mosi tacriibasi Saki, Qusar, Ismayilli rayonunda mévcuddur.

Mineral bulaglarin yaxiliginda mobil sanitar qovsaqglarinin vo tomiz-
layici qurgularin tikilmasi vacibdir. Mobil sanitar qovsaqlarin tikilmosi otraf
miihitin vo su monbaloriniun ¢irklonmasinin qarsisinin alinmasina imkan verir.
Mobil sanitar qovsaqlarinin tikintisi ¢ox veosait tolob etmir, istonilon relyef
soraitindo yerlogdirmok miimkiindiir vo rentabelli sayilir.

Kapitalin rentabelliyi baximindan orazinin miirokkab relyef, iqlim, hid-
roloji soraito malik olmasi, ondan istifadoni ¢otinlogdirmoklo yanasi, daha ¢ox
investisiyalar tolob edir ki, bu da iqtisadi baximdan rentabelli sayilmir. Yol
infrastrukturun borpasindan sonra mineral bulaqlarin strafinda miialicovi ha-
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mamlarin, su icma qaleriyasinin, tibbi mantagenin, ayrica miialico vannalarinin
va digor infrastrukturun togkili ii¢iin investisiyalarin calb olunmasi vacibdir.
Hazirda mineral sulardan istifadoays yonsldilon kapitalin biitiin monbalar iizra
rentabelliyi asagidir. Bu da, mineral sularin otrafinda he¢ bir infrastrukturun
olmamasi, yolsuzluq soraiti vo iglimin bu sulardan istifado {i¢iin yalniz yay
movstimiinds (iyuldan avqust aymin 20-3 gadar) alverisli olmasi ilo baglir [14].

Mineral sulardan istifado {i¢iin digor resurslarin rentabelliyi orazido
tikilocok miialice-saglamliq miiessisolorinin boyiikliyii, hor kv.km. ¢akilon
xorclor, tosorriifat foaliyyati, asas vosaitlordon istifads, tibbi vo digor personalin
omoayi, calb olunacaq istehlakgilar vo s. amillor hesablanmalidir. Bu mineral
bulaglarda he¢ bir miialica morkazinin olmamasi, gqeyd olunan faaliyyst tizro
rentabelliyi hesablamaga imkan vermir.

Umimilikdo bu mineral sularin debiti, mikroiglim sorait, landsaft1 ondan
istifadonin rentabelli olmasin gostorsa do, he¢ bir infrastrukturun olmamasi,
yolsuzluq soraiti, sel vo siirlismolor, miirokkob relyef onun iqtisadi rentabel-
liyini asag1 salir. Mineral sulardan istifadonin rentabelliyin tomin etmok ii¢lin
dovlat vasaitlori hesabina yolun tikilmasi, bulaglarin yaxilhiginda ilkin infra-
strukturun yaradilmas: vacibdir. Eyni zamanda regionlarin inkisafi haqqinda
dovlat programina ayrilan vosaitlor vo balodiyyalorin dostayi ilo mineral bulag-
lara turist ¢igirlarinin ¢okilmosi, istiqgamot bildiron isarslorin qoyulmasi, bu-
laglar hagqinda informasiya lovholorinin yerlogdilmosi, tulantilarin tomizlon-
masi, mobil sanitar qovsaqlarinin tikilmasi, kamping yerlorinin ayrilmasit miim-
kiindiir. Homginin yerli icmalarda maariflondirms aparmaqla, onlarin evlarinds
turistlorin qalmasi {igiin soraitin yaradilmasida dostoklono bilar.

Belo miirokkob relyefo malik olan orazilords resurslardan istifads olun-
masi ligiin Tiirkiys tocriibasindon yararlanmaq olar. Tiirkiyonin Daxili vo Orta
Anadolu, Qara doniz bdlgslorinin dagliq vo miirakkab relyefo malik orazils-
rinda termal monbolordon istifads olunmasinda son illor miihiim iraliloyige nail
olublar. Tirkiyodo belo monbalorin istifado olunmasinda asagidaki amillor
daha ¢ox qabardilir:

-Termal monbslordan istifado olunmasi {igiin alt infrastruktutn yaradil-
mas1. Bu magsadls orazinin geoloji vo geomorfoloji soraiti dyronilmaklo dovlot
torafindon yaradila bilocok infrastruktur layiholori miioyyen edilir. Ilk névboda
yol, sosial tominatlar {izro infrastruktur saholorin inkisafina 6nom verilir.

-Termal monbolordon istifado olunmasina boaladiyyalorin colb olunmasi.
Boladiyyslor 6z orazilorindo mdvcud olan resurslardan istifads {i¢iin ganunveri-
cilik bazasina malik olmasi, onlarin bu sahads faaliyyatini genislondirmayo im-
kan verir. Bolodiyyslor 6z orazilorinds olan termal manbolordon istifads {igiin
investisiyalari colb etmokls vo 6z vasaitlori hesabina infrastrktur yarada bilir.

-Termal monbolordon istifado olunmasi ticiin  dovlot vo baladiyyalor to-
rofindon ilkin olaraq infrasturkturu yaratmaqla yanasi, minimum komfortluga
malik olan miialico-saglamliq miiassisolorinin tikilmasi. Belo miialico-saglam-
l1q miiossisolorinin idars olunmasi baladiyyaloro moxsus olur va ya onu icarayo
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verirlor.

-Tiirkiyads dagliq orazilords yiingiil konstruksiyali ki¢ik miialico-saglam-
lig miiossisalorinin tikilmosi. Belo miialico-saglamliq morkozlori osason mov-
sim dovriinds foaliyyat gdstorir vo xidmatlorini daha ucuz qiymoto turistlors
toklif edirlor.

-Termal monbalors investisiya colb etmok {i¢iin vali vo bolodiyyalor to-
rofindon giizostli sortlorlo torpaq saholori ayrilmasi vo vergi glizostlori totbiqi.
Bu magsadls sahibkarliq subyektloring, investorlara yerli idarsetmo orqanlari
torofindon dastok verilir ki, bu da torpadlarin uzunmiiddstli icarasi, yerli
vergilordon azad olunmasi vo digor stimullagdirci todbirlordon ibarotdir [11].

Zoif monimsanilon arazilords termal sulardan istifads olunmasinda dovlst
vo yerli idareetmo orqanlar1 maraqli olduguna goérs bu sahods stimullasdirct
todbirlor goriir vo investisiyar yonoaltmis olurlar. Catin monimsonilon orazilords
dovlat alt infrastrukturu yaratmaga caligir, sonra iso sahibkarlar vo digor in-
vestisya strukturlarina miixtolif vergi giizostlori totbiq etmoklo termal tosislorin
yaradilmasina ¢aligirlar.

Buna misal olaraq Osmaniya valiliyina bagl Diizi¢i baladiyyasinin tabe-
liyinda olan Haruniys termal manbayini qeyd etmak olar. Termal manbs Diin-
diill daginin otoklorindo, doniz saviyyasindon 620 m yiiksoklikds yerlorsir. Ora-
zinin miirakkab relyefi vo geomorfoloji qurlugu bu termal monbolordaen istifads
olunmasini ¢atinlogdir. Haruniys bulaqlart Ceyhan caym dorin kanyonunda,
Aslantag su anbarinin 2,5 km-do yerlogsmokla, otrafindaki daglarin hiindiirliiyti
2000 m-don g¢oxdur. Bu termal monbads qis soyuq, yay aylari sorin kecir.
Dekabr ayindan baglayaraq qar yagir vo mart ayinin sonlarina qader qalir[13].

Haruniyo termal bulagmin torkibi ilisu bulaglarina oxsar olmagla kim-
yavi torkibine gore radonlu, azot qazli olmagqla, hidrokarbonathi-xloridli nat-
riumludur. Haruniys termal monbayinds suyun temperaturu 32-50°C arasinda
doyisir. Ilisu bulaglarinda suyun temperaturu 40°C-don yiiksokdir ki, bu da
geyd olunan bulaglarin oxsar oldugun gostorir.

Haruniyo termal monbolorinin miirokkab relyef xiisusiyystlorino bax-
mayaraq 2013-cii ilds valilik va baladiyyanin dastayi ils 98 otaqli 194 yerlik 3
martobali minimum standartlara cavab veran termal otel tikilmisdir. Homginin
Haruniys termal monboyinds infrastruktun yaradilmasi bu sahodo maragi olan
sahibkarliq subyektlorinido colb etmis vo az tutumlu gecolomo yerlori vo
miialico hamamlar tikilmisdir [11].

Hazirda Haruniys bulaqinin bazasinda foaliyyot gdstoron bolodiyyoyo
moxsus termal otelo Tiirkiyo votondaslar1 daha ¢ox golir vo onlara “ekonom”
qiymatlorlo miialico-saglamliq xidmotlori toklif edlir. Haruniys termal otelinin
cotin tobii goraiti olsa da, ilboyu foaliyyot gostorir ki, bu da infrastruktur tomi-
natin yetorli olmasi ilo baghdir.

Qeyd olunan tocriiboni Ilisu bulaglarinin istifadesindo totbiq etmok
miimkiindiir. ilisu bulaqlar1 ilisu goesobasindon 4,5 km, Qax rayon morkozindon
159 16,5 km mosafodo, doniz soviyyasindon 1640 m hiindiirliikds yerlosir ki, bu
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da ¢atin relyef soraitino malikdir. Haruniys termal moanbaolorinin tocriibasindon
istifado etmoklo dovlatin dostayi ilo bulaga gedon 5 km yolun barpasi, elektrik
vo su tochizati, mobil sanitar qovsaqlariin toskili ondan istifadonin somaoro-
liliyi artirmis olardu.

Eyni zamanda, dovlatin dastayi ilo Ilisu bulaglarinin bazasinda kigik bal-
neoloji miialico moarkozlorinin tikilmasi do miimkiindiir. Bu mogsadle yiingiil
konstruksiyali tam tociz olunmus sanatoriya, Hamamcgay {iizorinds elektrik
enerjisi almagq tiglin ki¢ik SES-in tikilmosi, ekioloji miihitin qorunmasi iigiin
mobil sanitar qovsaqlarinin togkili somarali olardi.

flisu bulaglar1 vo Moxubulaq mineral sularmin yaxmliginda yerli oho-
miyyatli kicik mobil miialica-saglamliq miisssisalorinin tikintisi {i¢iin yol
infrastrukturunun barpasi vacibdir. Hazirda bu yol ¢ayin kenari sel sular1 yuyan
daslarin {izerindon vo bazi yerlords iso cay dorasindon kegir. Termal suyun
bazasinda togkil olunan vannalar isa heg¢ bir sanitar gigiyenik qaydalar uygun
deyildir.

Sok. 1. {lisu termal monbayinin yaxinliginda infrastrukturun toskili modeli

Miialicovi bulaglarin yaxinliginda minimum tslablori 6doyan termal van-
nalarin togkili, otrafa atilan turlantilarin garsisini almagq ti¢lin onlarinin utilizasi-
yasi, gecoloma yerlorinin tikintisi va kamping qurmaq tigiin soraitin yaradilmasi
vacibdir. Bu miialicovi bulaqlar otrafinda yardilan mobil markazlorde gecolomo
yerlori, kamplarin toskili {i¢iin orazilorin ayrilmasi, imumi sanitar qovsaglari
vo hamamlar olmalidir [3]. Ilisu vo Moxubulaq miialicovi sularindan istifado
olunmasi onlarin yaxinliginda miivafiq arazilorin ayrilmasi, yol va ilkin infra-
strukturun yaradilmasi vacibdir. Bu mogsadlo gecoloma vo kamping yerlori,
mobil sanitar qovsaqlar1 vo digor infrastruktur sahslorin togkili mogsodouygun
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olard1. Ilisu bulagmin yaxmhiginda landsaft soraitinin nozors alinmast ilo yiin-
giil konstruksiyalardan istifado etmoklo gecoloma yerlorinin tikintisi samaroli
olardi.

Qeyd olunan mineral bulaglardan somarali istifado olunmasi tiglin diger
turizm novlorin ilo slagalondilmasi onlarin reklam vo PR artirmis olar. Bu
magsadls bolgaya golon turistlors toqdim olunan paketlors miialica-saglamlig-
macora xidatlorinin olavo olunmasi miialicovi bulaqlara maragi artirmis olardi.

Bu baximdan Tiirkiys tocriibasindo miialico-saglamliq turizmin tobist vo
madani doyarlorls slagalondirilmosi daha genis yayilmisdir. Tiirkiyads termal
manbalarin bazasinda miialice-saglamliq merkazlori yaratmaqla yanasi, miix-
tolif turizm xidmaotlorindon yararlanmagla qisamiiddatli paketlorin togdim olun-
masi1 0z shamiyyatin saxlayir. Belo qisamiiddotli paketlor 3 giinliik, bir hoftolik
va daha qisa olaraq toqdim olunur. Eyni zamanda, taninmayan termal monbo-
lora dorketma va saglamliq turlarinin togkili genis yayilmisdir.

Taninmayan termal monbolorin bir ¢oxunun tarixi yasayis montogolo-
rindo yerlogdiyino goro modoni-derketmo turlarinda termal monbalara soyahat
do daxil edilir. Bu termal monbalor hagqinda olan ofsanalor vo tarixi hadisolor
galon turistlore catdirilir. Mosolon, Zonquldag yaxinliginda yerloson Cavundur
termal monbayina golon turistlor ham bolgonin tarixini oks etdiron madoniyyast
abidolori ilo tanis olur, eyni zamanda tarixi hadisalor vo ofsanslor haqqinda
molumat almis olurlar [13].

[lisu vo Moxubulaq termal sular1 balneoloji turizm baximdan zoif monim-
sonilmosi vo miirokkab relyef formasina malik olduguna gors onlardan istifado
olunmasiin digar turizm nodvlari ilo slagalondilmosi somorali sayilir. Bu ba-
ximdan yuxarida qeyd olunan tacriibolordon istifads etmoklo homin termal
manbalarinin tanitdilmasina v turist axinlarinin tomin olunmasina dastok ver-
mis olardi.

Tadqiqat orazisi olan Qax rayonu da turistlorin daha ¢ox safar etdiyi bol-
golordon sayilir. Qax rayonuna golon turistlorin osas hissasi tobiat, ekoloji,
madoni-darketma, kond turizm va az bir hissasi miialico vo macara toytinatldir.
Qax rayonunda 11 yerlogsmo miiassisosi foaliyyot gostorir ki, onlarin da birds-
folik tutumu 610-a gatir [1].

Rayonda turizm osason Qax sohori, Qaxbas vo ilisu istiqgamotindo daha
cox inkisaf etmisdir. Movcud otel va istirahot markozlorinin demok olar ki, ha-
mist geyd olunan istigamatds ¢omlonmisdir. Rayona galon turistlori tobiat vo
landsaft ekzotikliyi ilo segilon orazilor colb etdiyino gdro onenovi olaraq isti-
rahat vo kond turizm 6z shamiyyatin saxlamisdir.

Qax rayonuna golon turistlorin dinamik olaraq artmasi vo onlarin daha
cox Ilisu istiqamotindo olan istirahot morkozlorini se¢gmasi “tobiot vo saglam-
liq” turlarinin birge toskili liciin alverisli imkanlar yaradir. Tiirkiys tocriibe-
sindon yararlanaraq rayona golon turistlora “Tobist-madani-dorketmo vo sag-
lamliq” turizm mohsulunun toqdim olunmasi miimkiindiir. Belo bir mohsulun
formalasmasinda Ilisu istigamotindo olan landsaft ekzotikliyi ilo segilon
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oraziler, tobiat abidalori, tarixi-memarliq, arxeloji abidalor, yerli ohalinin adot-
onanalari, mineral sulardan istifads nazars almagqla formalagdirmaq olar.

W Galan turistlarin sayr B Gecalamalarin say!

13587 13582 13678 13719 14051

2014 2015 2016 2017 2018

Sak. 2. Qax rayonuna golon turistlorin dinamikasi|1]

[lisu vo Moxubulaglarin bir-birina yaxin yerlosmasi “tobiot-sagalmaliq vo
modoni-dorketma” tur mohsulunun togdim olunmasina olverisli sorait yaradir.
Qeyd olunan mohsulun formalasmasinda Soki Regional Turizm Destinasiya
Morkozi, soyahot agentliklori vo s. maraqli toskilatlar istirak edo bilor. Ilisu vo
Moxubulaq termal menbaleri {i¢iin toqdim olunan “Tabist-madoni-dorkertmo
vo saglamliq” turizm marsrutunda 6 tarixi-memarliq vo arxitektur abido, iki
solalo, Kiirmiik vo Hamamcayim kanyonlari, genis dag-meso vo dag comon
landsaftlari, 5 termal bulaq, yerli ohalinin adot-ononslori, milli motboxt nii-
munalari, icmalar hayat1 vo yasay1s soraiti tanisliq daxil edils bilar.

“Tobiot-madoni-dorkertma vo saglamliq” paketlorinin rayona golon turist-
lora togdim olunmasi, hamginin bukletlor formasinda otel va istirahot morkoz-
lorindo yaymaq miimkiindiir. Eyni zamanda, internet, sosial media marketinq
vasitasilo qeyd olunan marsrut reklaminin aparilmasi, soyahat agentliklori-
ninda bu mohsulu satis1 vo PR taskili vacibdir.

Umumilikds Ilisu istigamotindo taqdim olunan “Tobiat-madoni-dorketma
vo saglamliq” mohsulu rayona golon turistlorin asudo vaxtinin toskilindo, hofto
sonu istirahatini planlagdiran turistloro maraqli soyahat olaraq toqdim oluna
bilor. Bu marsrutda turistlor bolgonin zongin tobioti, tarixi, modoniyyati,
onanalari, milli matbaxi ilo tanis olmagqla yanasi, son olaraq miialicovi termal
monbolords yerli hamamlardan istifads etmis olardi.

[lisu, Moxubulaq radonlu miialicovi su monbaloari {i¢iin taqdim olunan
“Tobiot-madoni-dorkertmo vo saglamliq” paketlorinin toqdim olunmasinda
Tiirkiys tocriibasini nozors alamqla asagidaki istigamatlori geyd etmak olar:

-Mineral-termal bulaqlarin daxil olundugu maodoni-saglamliq turlari.
Moévcud termal manbalorin yaxinliginda olan milli irs niimunslari, memarliq vo
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arxitektur abidoloro dorketma tematik ekskursiyalarin togkili vo sonda saglam-
l1q ii¢lin termal vannalardan istifado olunmasi daxil edilir.

-Soyahot agentliklori vo maraqli toskilatlara “Tobist-modoni-dorketmos vo
saglamliq” lizro infoturlarin togkili. Belo infoturlar orazinin tobiati, tarixi-mo-
doniyyati, anonaleri ilo tanis olmaqla yanasi, miialicovi sularin shamiyysti ba-
rodo molumat almaq, sosial vo turizm infrastrukturun Oyronmoys imkan
verardi.

-Bolgaye vo Qax rayonuna golon turistlora “Taobiot-modoni-derketmo vo
saglamliq” paketlorinin togdim olunmasi. Bu toklif daha real olaraq turistlorin
colb olunmasina imkan vermaklo yanasi, onlarin asuds vaxtinin togkilindo, yeni
toassiiratlarin yaranmasinda miihiim rolu vardir.

Qidalanma
miiossisalori

Yerli Icmalar

) D) (@
Rayona Otel vo Hofto sonu Regionun
golon istirahot istirahoti ohalisi

turistlor morkazinda planlagdiranlar

gecaloyoanlor

Sak. 3. “Tabist-modoni-darketms vo saglamliq” paketinin toskili modeli

74



Qeyd olunan asililiq gostoricilori termal monbolordon istifadonin osas
istigamatlorin oks etdirmis olur. Qeyd olunan asililiq modeli “Tabiot-madoni-
dorketmo vo saglmaliq” paketi olaraq termal bulaqlarin tanitdirlmasina,
turistlorin calb olunmasinda alave imkanlar yaradir.

Bu baximdan digar turizm ndvlerinin termal mabalarlo slagolondilmasi
liciin asagidaki istigamatlori qeyd etmok olar:

-Mineral bulaglara gedon yollarin borpasi vo miivafiq infrasturkturun ya-
radilmasi. Qax rayonunda mdévcud mineral bulaqlara gedon yol borbad voziy-
yotdo olmagqla, tam yolsuzluq soraitidir. Baxmayaraq ki, ilisu bulaqlar1 ilisu
kondinin 4,5 km yerlosir yolsuzluq seritinds qeyd olunan potensialdan istifads
etmok miimkiin deyil. Eyni zamanda mineral sularin otrafinda heg¢ bir
infrastruktur yoxdur ki, bu da golon turistlorin istirahatinin togkiline imkan
vermir. Xiisusilo geyd olunan orazido dovlot vosaiti hesabina termal monbaloro
gedon yollarin barpasi vacibdir. Eyni zamnda baladiyysnin dostoyi ilo homin
mineral su monbalaring ¢igirlarin ¢okilmasi do miimkiindiir ki, bu da piyada vo
digor minik vasitalori ilo homin monbalari getmayo imkan verardi.

-Soki-Zagatala iqtisadi rayonlarina golon turistloro mineral bulaqlar da
daxil olmaqla “tobiot-modoni-derketmo vo saglamliq” turlarmin togkili. Qeyd
olunan iqtisadi rayonlara golon turistlorin sayr davamli olaraq artir ki, bu da
toqdim edilon paketdon istifade edonlorin sayinin aritmis olardi. Regionun Soki
va Qabals rayonlarinin daha ¢ox turist gobul etmasin nazars alaraq (iki rayon
birlikdo 200 min nofordon ¢ox), bu turistlorin Qax rayonunda “tobist-modoni-
dorketma vo saglamliq” paketlorini toklif etmok olar. Belo paketlords Ilisu mi-
neral bulaqlar istigamotindo piyada vo macora turlarmin togkili do miimkiin-
diir.

Bunun {igiin iqtisadi rayonun otel vo istirahat morkozlorindo “tabiot-
madoani-dorketma va saglamliq” paketloring uygun bukletlorin paylanmasi, so-
sial media vasitosilo reklam aparilmasi, magistral yollarda tablolarin yerlos-
dilmosi vo genis marketinq todbirlorinin kegirilmasi vacibdir. Iqtisadi rayona
galon turistlorin 30%-nin qeyd olunan marsrut {izro xidmatlordon istifadoyo
colb olunmasi onun samaraliliyinin tomin etmis olardi.

- Qax rayonuna golon turistlora “tobiot-madoni-dorketma vo saglamliq”
paketinin togdim olunmasi. Qeyd olunan tur paket {i¢iin osas hodof kiitlosi
inzibati rayona golon vo gecaloyon turistlordon ibarstdir. Qax rayonunda
turistlorin ortalama gecolomo miiddoti miivafiq olaraq 2-3 giin toskil edir. Qax
rayonuna golon turistlor 14 min nofordon ¢oxdur. Orta gecolomo miiddstinin
istiinliiyli turistlors miivafiq marsrut lizro paketin toqdim olunmasina imkan
verir. Digar torofdon regiona golon turistlors tobistlo bagh turlara termal mon-
baloro getmoklo “macora vo saglamliq” tadbirlori olavo edils bilor.
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BO3MOXKHOCTHU UCITIOJB30BAHUSA BAJIBHEOJIOI'NYECKUX PECYPCOB
B JIEUEBHO-O3JJOPOBUTEJIBHOM TYPU3ME
(HA IPUMEPE POJHUKO UJIIUCY)

B.C.JAPTAXOB
PE3IOME

B cratee anammsmpyeTcs peHTaOeIbHOCTH HCIIOIB30BAHUS MHHEPAIHHBIX POJTHUKOB
Wmmcy m MoxyOymnar B 1e4e0H0-0310pOBUTENFHOM Typu3Me. [IpoBeieH cpaBHUTEIBHBIN aHa-
T3 C aHAJOTMIHBIMH POJHHWKAMH, UCTIONB3YS MEXITyHAPOIHBIM OIMBIT OBUTH MOKa3aMbl BO3-
MOKHOCTH CO3aHHUS TYPUCTHUECKONW MH(PACTPYKTYPHI B CIOKHBIX TeOTrpa(pUIecKuX YCIOBH-
sIX. BBIBIEHB! HaNpaBIeHUs] MApKETUHTA, Ul IPUBJIEUEHUSI TYPUCTOB KPATKOCPOUHBIX MaKe-
TOB TUHA «IIPUPOJIBIA-KYIbTYPHBII-I03HABATENBbHBIH-0310POBUTEIIBHBII.

KaioueBbie ciioBa: MunepanbHble U TepMaibHble BobI, Mincy, MoxyOynar, peHra-
0eIbHOCTD, aHAJIOT 11eJeOHBIX UCTOYHUKOB, TEPMAJIbHBIH UCTOYHUK XapyHUe, MapKEeTHHT, HH-

(dpacTpyKkTypa, TypIHakKer.
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POSSIBILITIES OF USING BALNEOLOGICAL RESOURCES IN MEDICAL
TOURISM (ON THE EXAMPLE OF ILISU SPRINGS)

V.S.DARGAHOV
SUMMARY

In the article was examined the profitability of the use of Ilisu and Mokhubulag
mineral waters in medical-health tourism ,they were compared with analogues of therapeutic
springs, has been identified the directions of creating infrastructure and tourism infrastructure
for the use of these springs in complex geographical conditions by using international
experience, are shown directions of marketing organization, were noted the advantages of
providing short-term “nature-cultural -health” packages for attracting tourists.

Key words: mineral and thermal waters, Ilisu, Mokhubulag, profitability, analogues
of therapeutic springs, Haruniye thermal sources, marketing, infrastructure, tour package.
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B cmamve paccmompenvt pesynbmamol usyyenus mpancopmayuu npupoOHuiX JAaH0-
wagmos Cesepo-6ocmounozo cxkaona bonvwozo Kaskasa ¢ ucnonvzosanuem kodghduyuenma
anmponozenuzayuu (A,), no3eonusuiee cocmagumes Kapmy u NpoOU3Becmu spaoayuio meppu-
mopuu. Ilo pesyremamam uccie0o8aHuil npeonodlcenbl MePORPUAMUSL NO YIIVYULEHUIO CIlO-
JHCUBULETICS 2€0IKON0UNECKOU CUMYAYUU 6 OAHHOM Pe2UOHE.

KutroueBble ¢JI0Ba: aHTPONIOTEHHOE TpaHCchopmanus, BbICOTHO-TaHmmadpTHOe nudde-
PEHIMAIMSI, MEKTOPHbIE BIIaJMHBI, JaHAIIA()THO-IKOJIOIMIECKOE YCIOBHUS, CTENEeHb aHTPOIO-
TeHHOU TpaHchopManuu

AKTyanbHOCTh padoThl. JlanmmadTHBIE KOMIUIEKCHI CEBEPO-BOCTOY-
Horo ckioHa bonemoro Kaskasa B mpenenax AzepOaiixanckoil Pecrydnuku
Ha (oOHE ecTecTBEHHOW Au(QepeHIranuy NOBepraioTcs BIUSHUIO Pa3IUy-
HBIX aHTPONOreHHbIX (pakTOpoB. Bee manamadTHbie KOMIUIEKCH Ha MPOTSKe-
HUM MHOTHX JIET TIOCTOSIHHO M3MEHSJIMCh B PE3YJbTAaTE XO3ANUCTBEHHOW Aes-
TCJIIBHOCTH Y€JIOBCKA. Ka)K}ILIﬁ nus3 J'IaH)IIHa(i)THBIX KOMIIJIEKCOB OTJINYACTCA Xa-
PaKTepOM HCIIOJB30BaHUSA, CEIIbCKOXO3IHCTBEHHBIMU (DYHKIMSIMU U camope-
ryaupoBaHueM. l3MeHeHue npupoaHbIX KOMIUIEKCOB HCCIEyeMOr0 PErnoHa
0] BO3/ICHCTBHEM aHTPONOTE€HHBIX (DaKTOPOB M3y4yald psifl UCCleoBaTeNei
[1,2,3,4,5,6,7,8,9].

VY4uuTeIBasg 3KOJIOTO-reorpauyeckue XapakTepUCTHKH M HaIpaBICHUS
AHTPOIIOTCHHBIX BOS)I@ﬁCTBHfI AHTPOIIOTCHU3AINH IMTPHUPOAHBIC KOMIIJIICKCHI CC-
BEPO-BOCTOYHOTO cKjoHa bosbmoro KaBkaza ObutM pazaeneHsl Ha 5 TpyIin 1o
CTENEHU U Ha 3TOW OCHOBE ObLIa COCTaBJIEHA KapTa JaHHOW TEPPUTOPUH.

N3yuenune u xkapTupoBaHHE aTPONOTreHHON TpaHcpopMauuu JaHgmagT-
HBIX KOMITJIEKCOB UMEET KaK Hay4HO-T€OPETUUYECKOE, TaK U MPAKTUYECKOE 3Ha-
yeHue. Pe3ynbTarhl ncCle0BaHUM B 3TOM 00JaCTH MOTYT CTaTh LEHHBIM HMH-
CTPYMCHTOM MOAACPKAHWA W ONTHUMU3ALUU Oaymanca MCXKAY MNPUPOAHBIMHU U
AHTPOIIOTeHHBIMU JIaHIIa(TaMH.

O0bexT M MeTox HccaeqoBaHuss. CeBepo-BOCTOUHBIN CKIOH bosbmioro
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KaBkaza, xoTopblii Mbl BBIOpaiM B KauyecTBE OOBEKTa HCCIIEIOBaHUS, OTIIH-
yaeTcsi pazHooOpasueM U naHamagpTooOpasyommx GakTopoB. [lannas teppu-
TOpPUSL 3aBUCHUMOCTH OT BBICOTBI JIEJATCS CIEAYIOLUE reoMOp(OoIOoru-4ecKue
30HBI: BBICOKOTOpPHBIE, CPEJIHErOPHbIC; HU3KOTOPHBIM MOsICHOCTh. B 0bmactu
TPHU KJIIMMAaTUYECKHE 30HBL: TOpHAst 30Ha - 10 3000 M Hax ypoBHEM MODS; IIpea-
ropses - oT 250 M 10 3000 M; paBHuHHAs 30Ha — 0-250 M. KonndecTBo cosHeu-
HBIX JHEH coctaBisgeT 2200 yacoB, 0011ee KOJIUIECTBO COTHEUHOM paiualfii B
ropHOH 30He cocrasiseT 132-136 KKan/cM’, B npea-roppax 128-132 KKaI/cM’,
a Ha paBHHHax 124-128 kkan/cm’. Temmeparypa Boire 10°C B ropHoit 30He
cocrasiseT 800-2000°C, B npearopesax 2000-3800° C, a Ha paBHuHax 3800-
4500° C. B 3aBUCHMOCTH OT BBICOTHI M reorpapuiec-Koro MmoyoKeHUs KOJu-
4ecTBO OcaakoB konebnercss B mpenenax 300-1200 mm. D10 pazHooOpasue
MIPUBEJIO K CO3JAAHMIO IIMPOKOIO CHEKTpa JaHAIA(TOB Ha CEBEPO-BOCTOYHOM
ckioHe bonbmoro Kaskasa. IIpyu n3ydyeHun u kapTUpOBa-HUM aHTPOIOTE€HHOU
TpaHcopmauu JaHAMAPTHEIX KOMIUIEKCOB Ha CEBEPO-BOCTOYHOM CKJIOHE
Bbonsmoro KaBkasza, B COOTBETCTBUM C METOJUKON HCCIE-TOBaHUS MPOBOIU-
JMCh B 3 3Tamna: KamepasibHasi, 0JIEBast U 3aKIIOUUTEIbHBIH.

[Ipu BeIgEneHUM JaHAMA(THBIX KOMIUIEKCOB 10 CTENEHU BO3JEHCTBHS
AHTPONOTEeHHOTo (hakTopa OBLI HCIOJIb30BAH KOA(PQPUIMEHT aHTPONOreHH3a-
unu (Ag)

_ LAx
T Im

A, - muomanb aHTpomoreHHelx nanamadrtos, 1, — miomans npu-
POIHBIX JaHIIIA(THBIX KOMIUIEKCOB

Hcnonb3ys BhilIeyKazaHHYIO (hOpMYITy, ObLIN MPOBEIEHBI BEIUUCICHUS
IUTOIIAJM KaK eCTECTBEHHBIX JIAHAMIA(PTHBIX KOMIUIEKCOB, TaKk MU 00pa3o-
BaBILUXCSl B €ro Ipejenax aHTPONOTeHHBIX KOMIUIEKCOB (Cajbl, TUIaHTAIUH,
cenuTeOHbIe KOMIUIEKCHI, KaHaJbl, JOPOTH, JIUHUU 3JIEKTpoIepesad U JIpyrue
00bekThl UHPpacTpyKTyphl). CormacHo ¢opmyse TUIOMAab aHTPOIOTCHHBIX
KOMIUIEKCOB Obljia IMOJeNeHa Ha IUIOIIAAb MPUPOAHBIX KOMIUIEKCOB, U B pe-
3ynbTare OblLIa BBISIBJICHA CTETIEHb aHTPONOTEeHU3AMHN KaXK0T0 JaHmapTHO-
ro komiuiekca. JlanamagTsl co creneHpto antponoreHusanun Mexee 0,1, sB-
JISFOTCSI TIPAKTUYECKH HEM3MEHEHHBIMH, cO cTeneHbio mexay 0,1-0,2 - cmabo-
n3meHeHHele, Mexay 0,2-0,5 - cpennensmenennsle, mexay 0,5 - 0,8 - pe3ko
W3MEHEHHbIe, U JaHAMAa(Thl, CTENeHb aHTPOIOT€HEe3alul KOTOPBIX JOCTUTAeT
6onee 0, 8, monHOCTHIO TpaHchopMupoBans! [7,8].

AHaim3 ucciaegoBaHus. Vcxons u3 BbIIENIEPEUUCIICHHBIX MOKa3a-
TeJiel, OCHOBHBIE JIaHIa()THhIE KOMIUIEKCHI YKa3aHHON TEPPUTOPUU TPYIIIH-
pOBaTh CIEAYIOINUM 00pa3oM:

1. IlpakTHYecKH HeM3MEHEHHbIE JAaHAIA(PTHBIC KOMILIEKChI. [laH-
HBIN THN JaHAIIAQTHRIX KOMIUIEKCOB oxBaThiBaeT 10% teppuropuu, u ¢dop-
MHUPYETCSl B BBICOKOTOPHBIX I10SICAX C AKCTPEMAJIbHBIMU KIMMAaTHYECKUMH yC-
aoBusiMi. B pesynbrare c1aboro aHTPONOreHHOTO BO3JIEHCTBUSL HA JIaHHBIE

A
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naHAmapTHBIE KOMIUIEKCHI, UX CTPYKTypa, YCTOHYMBOCTH M CTPYKTYpPHO -
(yHKIIMOHATIBHBIE XaPAaKTEPUCTUKHU TMOYTH HE HU3MEHSIOTCS. AHTPOIOTEHHOE
BO3JICHCTBUE HOCHUT 3/1€Ch SIU30AMYECKUN XapaKTep W MpOsBIsAETCS B OC-
HOBHOM B JIETHHE NIEpHOJIbI rojla. B cocTaBe KOMIIEKCOB OYEHb €1a00 pa3BH-
BalOTCSl OMOTUYECKUE KOMIIOHEHTHI. 371€Ch B PE3yJbTaTe SKCTPEMaNIbHbBIX KIIHU-
MaTHUYECKUX YCJIOBHM NPOUCXOAAT IPOLECCHl ACHYAALMM U aKKyMYJISLUH,
Oyaroziaps 4eMy yCKOPSIFOTCS TMHAMUYECKHE IPOLECCHI B JIAHAMIA(DTHBIX KOM-
wiekcax. K stoMmy Tuny nanama@THBIX KOMIUIEKCOB OTHOCSITCS HUBAJIbHBIE U
CyOHUBaJIbHbBIC, NMPAKTUYECKU HEMPUTOAHbIE IS OCBOCHUS CKajlbHbIE OOHa-
xeHusd. JlanamagdTHbIe KOMITJIEKCH PACIIONOXKEHbI BOMU3U JIETHUX MAcTOMII,
TO €CTh AIBIIUUCKUX U CYyOaIbIIUHCKUX JIYTOB.

2. Cna0o aHTPONOTreHN3UPOBAHHbIe KOMILIeKchbl. Cl1a00 M 4aCTUYHO
W3MEHEHHbIE JIaHIAa(THbIE KOMIUIEKCHI PACIOJIOKEHbI Ha BBICOKOTOPHBIX
TeppuTopusix. JlanamadrHele KOMIUIEKCHI 37IeCh HE IMOJBEP)KEHBI CUIBHOMY
BO3/ICHCTBUIO U MOJHOCTHIO COXPAHSIOT CBOIO CTPYKTYypy. Komruiekcsl 1aHHO-
IO THIIA OXBATHIBAIOT PE3KO PACUICHEHHBIE CKIOHBI BBICOKOTOPHI U IPU BOJO-
paznenbHble yactu rop. CyOanbnuiickue U ajabIHICKUE JTYTOBbIE MPUPOIHbBIE
KOMIUIEKCBI, BXOJSIIME B 3Ty I'PYIIy, MOABEPrarOTCs aHTPOIIOIE€HHOMY BO3-
JEICTBUIO Ha MPOTSHKEHUU 4 MecsleB, HauMHasi ¢ KOHLA Masi 10 KOHIIa aBry-
cTa. B mepuos jeTHero macTOMIIHOTO Ce€30Ha MHTEHCHUBHOE BO3JEHCTBHE Ha
9T JaHAaPTHBIE KOMIUIEKCHI MPUBOJUT K MX PEe3KON Jerpaaauuu. Tak Bbl-
COKOIIPOJYKTUBHBIE BU/bl PACTUTEIBHOIO MOKPOBA YHUYTOXKAIOTCS U CMEHSI-
I0TCS MEHEE MPOJYKTUBHBIMHU BUIaMH, paCIPOCTPaHEHUE KOTOPBIX U3 rojia B
roj ysenuuuBaercs. Ha HEKOTOpBIX ydacTKax aHTPOIIOTEHHOE HapylIEHHE
npeBbiaeT nokaszarens 0,2. C yBenuueHHEM 3arpyK€HHOCTH JaHamadTa yc-
KOPSIIOTCSI CKJIOHOBBIE MPOLIECCHI, YCUIIMBAETCS 00pa30BaHUE OBPAaroB M yIe-
auil. B kauecTBe mpumepa MOXHO NPUBECTU CEBEPHBINA CKIOH ropsl babanar
(3629Mm) o Hampasnenuto k peke ['apauaii (3726m), okpauHbl 1epeBHU XbIHA-
JIBIT, TaKXKE€ CEBEPHbIE U IOKHBIE CKJIOHBI Topbl ['bi3buiras. HaunHas ¢ xoHma
aBryCTa, B 3THX KOMIUIEKCAaX HAUMHAETCs ocialleHne aHTPOIOreHHBIX Harpy-
30K, BOCCTAHABIIMBAETCSl PACTUTENbHBIN MOKPOB U OJIMKE K 3UME aHTPOIOreH-
HOE BO3JelcTBHE INpekpamaercsi. (OTMEYeHHbIE NPHUPOJIHBIE KOMIUIEKCHI IO
CTETNEHH AHTPOIIOTEHHOM TpaHCPOpMaIMU MOKHO Ha3BaTh KaK HEPETYISIPHO
HCII0JIb3YEMbl€ KOMIUIEKCHI [7].

3. CpenHeii cTeneHd aHTPONOTeHU3MPOBAHHbIE KOMILIEKCHI. OTH
naHamagdTHRIE KOMITJIEKCHI PAacIpOCTPaHEHBl B BBHICOKOTOPHBIX Mosicax (cyO-
aNbIMICKUE Jyra), B CPEAHEropbax (JECHON MOosC), B HU3KOTOPbsIX (JIyrOBO-
CTEIHBIE), Ha MIPETOPHBIX U MPUOPEKHBIX PaBHUHAX (PaBHUHHO-JIYTOBBIE, JTY-
rOBO-JIECHBIE U Jp.). B OCHOBHOM cCTe€leHb aHTPOINOTE€HU3ALNUN 3TUX MPUPOI-
HBIX KOMILJIEKCOB cocTaBisier He Oonee 0,5. PacTuTenbHbI MOKpOB, MOYBA,
JKUBOTHBII MHp JAHHOW TPYyNIbl NOJABEPKEHHBIE CPEIHEN CTENEHU AHTPOIO-
reHHoil Tpancdopmarun. Knumaruyeckue ycinoBus, penbed, JIUTOIOTHIECKOe
CTpOEHHE JaHIMA(TOB U T.H., OTHOCSIIUECS K CpeAHEH TUHAMUYHOCTH JIaH-
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magTo-00pa3yroire KOMITIOHEHTHI, MOJABEPKEHBI MEHBIIECH TpaHchopmarmm.
Ha pacturenbHOCTh M NOYBEHHBIN MOKPOB aKTUBHOE BO3ICHCTBUE OKA3BIBAET
XO03sICTBEHHAsI IEATEIbHOCTh YeJIOBEKa, KOTOpasi TaKXKe CUJIbHO BIIMSIET Ha reo-
XMMUYECKHe M reopusmueckue nporecchl. [logBepkeHHble cpeaHeil creneHu
TpaHchopMalMy JaHIMIa(QTHRIE KOMIUIEKCHI OXBAaThIBAIOT TEPPUTOPUH pacro-
JIO’KEHHbIE K oro-3anany ot faepeBHu Cycail 10 ckiioHa rop MBIXTEKsH (BO3ie
cTapoi Joporu Ha XbIHAMIBIT). DTOT TUI KOMILJIEKCOB OTIMYAETCS PYT OT Jpyra
IO CTIOCO0y CaMOYpEryJIHPOBaHUS U CAMOBOCCTAHOBJICHHUSL.

B Takux xomruiekcax mpu OrpaHWYEHUH WM MPUOCTAHOBIIEHUH aHTPO-
IIOT€HHOT'O BO3/IEHCTBHS, UX IIEpBOHAYANIbHAS CTPYKTYpa 10 ONpPEAEICHHOM cTe-
IIEHU MOKET BOCCTaHOBUTHCS. HapyleHHble 1101 BO3IEHCTBUEM aHTPOIIOI€HHOM
JIeATEIbHOCTH KOPUYHEBBIE MOYBBI JIECHBIX U JIECO-KYCTAPHUKOBBIX JaHIIIad-
TOB HU3KOTOPBSI U CPETHETOPHS UCIOIB3YIOTCS KaK OOrapHbIe MOCEBHBIE 3€MIIH,
MAIHW, CEHOKOCHI U O] HACEJCHHBIE IYHKThI. DTOT JaHIAQTHBIA KOMIUIEKC
TaK)Ke OTIIMYACTCS CIIOKHOU MOP(DOIOTHIECKON CTPYKTYpoii [7,9].

4. Pe3ko aHTPONOIreHM3MPOBaHHbIC KOMILIEKCHI. VIHTEHCUBHO Wu3-
MEHEHHbIE KOMILIEKChI B OCHOBHOM pacHpOCTPaHEHbl Ha MaXOTHBIX TEPPUTO-
pusix. OTHOCSIIME K ATOMY THITY KOMIUIEKCHI ITPEJICTABIISIOT COOOW TOpHO-JIeC-
HbI€, JTE€COKYCTApPHUKOBBIE JTyTOBO-JIECHbBIE, APUAHBIE PEIKOJIEChS U KyCTapHU-
KM, paBHUHHBIC JYTOBO-JIECHbIE, THIPOMOpP(HBIE-TYrOBble OOJOTHBIE, OpO-
IaeMble cajipl, CEMUTEOHbIE cajja, MAIIHU, CEHOKOCHI, MOJYIYCThIHHBIE U JIp.
KOMILJIEKCHBI.

B pesynbrare ananusa Obuio BBISIBIEHO, uTo O0see 50-60 % (0,5) st
TaHaMA(THRIX KOMILJIEKCOB MPUXOAUTCS HA MPEAropbsi U HU3KOTOphs, Ooiee
70% Ha HaKJIOHHbIE PAaBHUHBI U MPUOPEKUI PEICTABIECHbI JECHBIMU IJIaHTA-
LUSMH, CEIIMTEOHBIMU JIECAMH arpOMPPUTALIMOHHBIMHU IIIOIIAIMH.

3neck (QOpPMUPYIOTCS TaKXKe pa3iMyHble T€HETUYECKHE THUIIbl JIaH[-
ma(THEIX KOMIUIEKCOB TaKUX KaK, TOPHO-JECHBIE, TOPHO-JIYTOBBIE, JTYTOBO-
JIECHbIE, ApUIHBIE JIECHBIE, JIECOCTEMHBIE U MOIYTyCTHIHHBIC JIAHIIIA(THI.

PazHooOpa3ue Mo4YBEeHHOro MOKPOBA, JUTOJOTHYECKUN COCTAaB IMOPOL,
YpOBEHb U INIyOWHA IPYHTOBBIX BOJ U BIIMSIHUE OPOIIECHUS YBEIMUNBAIOT reHe-
THYECKOE pa3zHooOpa3ue JaHIma(THBIX KOMIUIEKCOB, B PE3yJIbTaTe 4ero yc-
JoXHseTcs X Mopdonoruueckas quddepeHnnanms.

5. IIpeoOpa3oBaHHbIe KOMILIEKCHI. JDTOT TUIl KOMIUIEKCOB PAaCIpOCT-
paHsieTcsi B HU3KOTOPbsiX, MPEArOPHBIX HAKIOHHBIX PAaBHUHAX U TMPUOPEHKHBIX
3oHax Kacnmiickoro mopsi. OXBaTbIBaeMblil UMM apeall yMEHBIIAETCA OT HU3-
KOTOpHUIl K CPEeIHEropbsiM, U paclIUpseTcs K MPEAropbsiM. DTH KOMILUIEKCHI,
3aHUMAIOIIKE B CPETHETOPHOM MOsIce HEOObIINE TUIOIAAN, TUHEHHO BBITAHY-
Tel. K 3TUM nanamadTHBIM KOMIUIEKCAM MPEArOpHBbIX PaBHUH M HU3KOTOPHA
MO)KHO OTHECTH IUIOIIAQAM W apeajbl PACIpOCTPAaHEHMs] OBPa)KHBIX CETEH,
Kapbepbl aHTPOMIOTEHHOTO MPOUCXOXKIeHUs, KpynHbie Topoaa (['yba, I'ycap),
MIPOMBILICHHBIE TpeanpusTusi, kanaisl (Camyp-AOepoHckuid, XaHapXcKuil),
JKeJle3Hble M LIocceliHble Jopord. B mocienHee BpeMsi B peUHBIX JIOJMHAX
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(BenbBenmuait, ['yauamgaii, ['apavaii u np.), BOam3u cena Ten u ropoxa I11a6-
paH ObUI CO3AaH Psifl KapbepoB, YTO CHITPAJI0 OCHOBHYIO POJb B TpaHCopMa-
WY JTaHIIa(TOB, PACIIONIOKEHHBIX BOIM3H JOJIHH PEK.

B a1y rpynny Takxke BXOAAT arposiaHamadTel 00e31eceHHBIX TePPUTO-
pHii, a TaK)kKe N3MEHEHHBIE TEPPUTOPUN TIOTYNYCThIHB. MIX KOpUYHEBO-JTIECHBIE,
KapOOHATHBIE, CepbIe, CEPO-JIIYyTOBBIE, CaI0BO-KOPHUHEBHIE TTOUBHI 3aMEHSIOTCS
JYTOBO-CEPBIMH H JIyTOBO-KOPUYHEBBIMH MOATUIIAMHU TTOYB. B manmmadTHBIX
KOMIJICKCAX MOJIHOCThIO MEHSIETCS T€OXHUMHUECKHE U Te0(PU3NIECKUE CBOUCT-
Ba JaHgmadTa, MPOIECCHl TOYBOOOPAa30BaHUs, TUTOIOTUIECKHIA COCTaB, OMO-
JIOTUYECKHE KOMIIOHEHTHI WM JIMIIb MECTaMH 3aMEHSIOTCS IPYTMMH KOMIUICK-
camu [9]. YuutbiBas, BIMSHUE OCOOCHHOCTEW aHTPOIOTeHHOro (hakTopa Ha
COBpEMEHHBIC JaHAMAPTHl UCCIEIYEMOTO PErHoHa MO CTETIEHU aHTPOIIOTCHH-
3alMu HaMHu cocTaBiieHa kaprta «lIpupogHo-aHTpomoreHHass TpaHchopMaluu
nanamadToB ceBepo-BOCTOUHOTrO ckiioHa bonpioro Kaekaza» (puc.l):
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Jlerenaa xkaprsl
«IIpupoaHo-anTponorenHas Tpancgopmanus JanamadTon
CeBepo-BOCTOYHOrO cKJI0HAa boabmoro Kaskasa»

I. JlanamadTHbIe KOMIJIEKCHI, IEPUOAUYECKHU
NO/ABEPKeHHbIe AHTPONOTeHHBIM U3MEHECHUSIM

1. HuBanbHO-CyOHMBATIBHBIC TOPHO-TYCTHIHHBIE KOMITJIEKCHI HHTEHCHUBHO
pacuUJICHEHHBIX BBICOKOTOPHUH, Cc(HOpMHUpPOBAHHBIC MPU AKTUBHOM BIUSHUU
JIEHYIAIIMOHHBIX MPOIIECCOB.

2. CyOHMBalIbHBIE TOPHBIE KOMILUIEKCHI MHTEHCUBHO PACUJICHEHHBIX BO-
JIOPA3/IeNIOB U KPYThIX CKJIOHOB C IIMPOKUM PACIPOCTPAHCHHEM MaTEPHAJIOB
BBIBETPUBAHMUS U OCBITIEH.

3. IHTEHCHUBHO paCwICHEHHBIC CKaJbl M KPYThI€, OOPBIBUCTHIC CKIIOHBI,
MPAaKTUYECKU HEMPUTOJAHbBIE JJISI UCTIOIb30BAHMS.

4. Cmabo pacuJICHCHHbIC AIBITUHUCKHUE Jyra W CyOQJIbITHUICKUE CEHOKOC-
HbIE KOMIUIEKCHI Ha TOPHO-JIYTOBBIX MOYBAaX CPEAHE U OTHOCHUTEIBHO BBICOKO-
TOPHBIX U CPEHETOPHBIX IPOIUPOBAHHBIX CKIIOHOB.

5. VIHTEHCUBHO paCUJICHCHHbIE AIBIHUICKHE U CYOaNbIHIICKUE CUIBHO
JIerpaTupOBaHHBIC KOMITJIEKCHI TOPHBIX CKJIOHOB Ha TOPHO-/IEPHOBBIX-TYTOBBIX
MOYBax.

6. CpengHe u cnabo pacujeHEHHBIC ANBITUNUCKUE M CyOaTbIIUICKHUE KOM-
IJIEKCHl CPEAHETOPHBIX 3POJAMPOBAHHBIX CKIIOHOB HAa J€PHOBBIX TOPHBIX MOY-
Bax.

7. CnaGo pacureHEHHbIE CyOaNbIIHICKUE JTYTOBbIE KOMIUIEKCHI OTHOCH-
TEJIHHO TIOJIOTUX BBICOKOTOPHBIX BHYTPUTOPHBIX PAaBHUH HA JIEPHOBBIX U TOP-
(SIHBIX TOPHO-TYTOBBIX MMOYBAX.

I1. BbICOKOrOpHO-1yroBhI¢ H CPEeAHErOpPHbI¢ KYCTAPHUKOBO-JIYIOBbIE¢
HHTEHCUBHO U CpeHe H3MEHEHHbIE U N0ABEPKEHHbIE AHTPONOTeHHOMY
BJIHMSHUIO KOMILTEKCHI.

8. CpenHe pacwieHEHHBbIC CyOaJabITUUCKUE CTEMH TOPHBIX CKJIOHOB Ha
JEPHOBO-TOPHO-IYIOBBIX M YEPHO3EMOBHUIHBIX M FOPHO3EMHBIX I10YBaX, WH-
TEHCHBHO OCTEIIEHHBIE KOJIFOUEH paCTUTEIbHOCTBIO.

9. /HTeHcuBHO pacuwieHeHHble OemyieHabl CPOPMUPOBAHHBIC TITUHH-
CTBIMH MOpPOAaMHU U MPAKTUYCCKH HC HCIIOJIB3YEMBIC HAa CKJIOHAX PCYHBIX J10-
JIVH, JIMILIEHHBIE I0YBEHHO-PACTUTEIBHOTO TIOKPOBaA.

I11. IToaBep:KeHHBbIE HHTEHCHBHOMY aHTPONOT¢HHOMY BO3/1eHCTBUIO
CTeINHbIe KOMILIEKCHI BHYTPUITOPHBIX KOTJIOBHUH C Pa3/JIMYHbIMH
KYCTADHHKAMH H IOCJIEJeCHON PacTUTEeN1bHOCTHIO.

10. Cpease v CUIIBHO pacyJIEHEHHBIE CTEIHbIE KOMIIEKCHI BHYTPUTOPHBIX
KOTJIOBUH U OIIOJI3HEBBIX CKJIIOHOB HAa I'OPHOJIECHBIX U JIYTOBOCTEIIHBIX KOPHY-
HCBBIX ITOYBAX C pa3jIMYHbIMU KYCTapHUKAaMU, IMOJIBIHBIO, a4 TAKKC KOBBIJICM.
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IV. IloaBep:keHHbIe HHTEHCHBHOMY AaHTPONOT€HHOMY BO3/1eCTBHIO
JIeCHbIe KOMILJIEKChI, HA CPeJHe U ¢J1a00 pacyieHeHHbIX HU3KOTOPHbIX
U CPeJHErOPHbIX CKJIOHAX.
11. OtHOCUTENBHO c1ab0 AeTpaJupOBAHHBIE TOPHO-JIECHBIE KOMILIEKCHI
Ha CPEJIHE PACUJICHEHHBIX CKJIOHAX, HYKIAIOIIHNECS B OXPaHE.
12. ITonBepkeHHBIE UHTEHCUBHOW aHTPOTIOTCHHON TpaHc(OopMaIliH Jiec-
HBI€ U JIECOCTEIHBIE KOMITJIEKCHI HA CPEIHE PACWICHEHHBIX TOPHBIX CKJIOHAX.

V. IloaBep:keHHbIe HHTEHCMBHOMY AHTPONOT¢HHOMY BJIMSIHUIO CTENHbIE U
MOJIYNYCThIHHbIC KOMILJIEKChI 3PO3HMOHHO-ICHYIallMOHHBIX
U APUAHO-IEHYAAIMOHHBIX HU3KOTOPHIA.

13. CanoBble TUIAHTALUA W CENUTEOHBIE KOMILIEKCHI, PEryIspHO HC-
MOJIB3YEMBIC T'OPHO-CTCITHBIC KOMIIJICKCHI cna6opa0qneHeHme HHU3KOTOPHBIX
CKJIOHOB Ha KOPUYHEBBIX TOPHO-JIECHBIX NTOYBAX.

14. Pa3HoTpaBHBIC W TOJIBIHHO-KOBBUIbHBIC MACTOMINA CPEIHE pacuiie-
HEHHBIX JPO3UOHHO-IAEHYAAUMOHHBIX M apUAHO-ICHYJAUMOHHBIX T'OPHBIX
CKJIOHOB Ha IT'OPHO-KOPHWYHCBBIX W KalITAHOBBIX IMOYBaxX

15. IlonynyCThIHHBIE M CTENHbIE KOMIUIEKChl MHTEHCUBHO PaCUJICHEH-
HBIX apUuAHO-ACHYIAAIIMOHHBIX HHU3KOIOPHBIX CKIOHOB Ha CMBITBIX TOpPHO-
KAIITAaHOBBIX MIOYBAX C KEHTM30BO- MOJIBIHHOW PACTUTEIBLHOCTBIO.

VI. Co cpenneii cTeneHb0 AaHTPONOT¢eHU3MPOBAHHBIE
1ocJieJieCHbIE CTeNHbIe KOMILJIEKCHI.

16. IlocnenecHsle ceaMTeOHO-CaJOBbIE KOMIUIEKCHI U OpOIIaeMble Malll-
HU, cJ1a00 pacwIEHEHHBIX aKKyMYJISTUBHO-JECHYJAIIMOHHBIX HU3MEHHOCTEN Ha
KapOOHATHBIX MTOYBAX.

17. CanoBble IUIAaHTALMU, CEIMTEOHO-CAIOBBIE U OPOIIAEMbIE KOMILUIEK-
Chl OBOIIIHBIX KYJIBTYp Ha MeCTe TpaHC(HOPMHPOBAHHBIX JIECOB cIabo pacuie-
HEHHBIX HAKJIOHHBIX aKKyMYJISTUBHBIX HU3MEHHOCTEH.

18. Hyxnaromuecst B 0XpaHe U BOCCTAaHOBJIEHUH C OOJBIIUMH peKpea-
LMOHHBIMU BO3MOXHOCTSIMU CEIUTEOHO-CaJOBbIe KOMILJIEKCHI cliabopaculie-
HEHHBIX HAKJIOHHBIX AaKKyMYJISTHUBHBIX HU3MEHHOCTEH Ha aJUIIOBUAJIBHO-
JYTOBBIX NOYBAX.

19. KycTapHUKOBO-00JOTHO-KaMBIIIOBbIE OOJIOTHBIE U O3€pHBIE KOM-
IIJIEKCHI CJ1a00 HAKJIIOHHBIX MPUOPEKHBIX HU3MEHHOCTEH, CPOpMUpPOBAaHHBIE HA
MECTE JIECHBIX KYCTAPHUKOB U MOJTYITYCTHIHHBIX KOMIIJIEKCOB.

20. CanmoBble TIIAHTAIIMH, OBOIIE-3€PHOBHIE M CEIUTCOHBIC KOMIUICKCHI
cJ1a00 PacUJICHEHHBIX CIIA0OHAKIOHHBIX HU3MEHHOCTEH, COPMHUPOBAHHBIE Ha
MECTE MOJIYMYCTHIHHBIX JIaHIIA(TOB.

21. IlonpIHHBIE MOMYMYCTHIHHBIC MACTOUIIA CIA0OPACUWICHEHHBIX aKKYy-
MYJIATUBHBIX U a0pa3nOHHO-aKKyMYJISTUBHBIX HM3MEHHOCTEH Ha COJIOHYAKO-
BBIX CEpO-OyphIX MOYBAX.

22. KoMmIuiekchl caZioBble IUIAHTALMM aKKYMYJISITUBHBIX HU3MEHHOCTEU
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Ha COJIOHYAKOBBIX CEPO-OyphIX MMOYBAX.

Taxum 0Opa3oM, B T€UEHHE ATUTEIHLHOIO HCTOPUUECKOTO MEPHOIA TOIb-
ko 10% ceBepo-BOCTOUHBIX CKJIOHOBBIX JaHAmadToB bonbmioro Kaskasa He
MOJIBEPTaJINCh AHTPONOTEHHOMY BO3JIeHCcTBHIO. JIaHAmad Tl B OCTaBIIUXCS
o0racTsx ObLIM TpeoOpa3oBaHbl B TOW WM UHOM CTENEHHU.

PesyabTaTsl. CoBpeMeHHbIE aHALA(THBIE KOMIUIEKCHI Ha CEBEPO-
BOCTOYHOM ckiioHe bosbmioro KaBkasa Ha NpoTsKEHUU JJIMHHOTO HCTOpUYE-
CKOT'0 TIEpHOJia B CBSI3U C OJaronpHUsATHBIMU 3KOreorpapuuecKuMu yCiaoBUSIMHU
AKTHBHO OCBAMBAIOTCS W 3aCENIIOTCSA. DKOJIOro-reorpaduyeckoe pazHoodpa-
3M€ yCJOBUM TOPHBIX M HU3MEHHBIX JaHIMIA(TOB CO3AAI0T YCIOBUS AJIS J10JI-
TOBPEMEHHOTO OCBOGHMSI M (PYHKIHMOHAJIBHOTO MCIOJIb30BAaHUS MECTHBIX
nanamadToB. B cBA3u ¢ OGnaronpusTHBIME OpOrpaUUECKUMH U 3KOJIOTHYe-
CKHMH YCJIOBUSMHM HU3MEHHBIE U MPEArOpHbIe JaHAadTHbIE KOMIUIEKCH! ObI-
JM OCBOEHBI €Ille C JApeBHUX BpeMeH. [IpuumHoil Oosiee MIOTHOTO 3aceneHus
HaceJICeHUs U HACEJICHHBIX MYHKTOB Ha HU3MEHHBIX TEPPUTOPUSX SBISETCS Ha-
AUYUe yIOOHBIX TPAHCIOPTHBIX MyTei. [Io cpaBHEHUIO ¢ HU3MEHHBIMHU TEpPU-
TOPUSMU TOpPHBIE TEPPUTOPHUH XapAaKTEPU3YIOTCSI MeHee OlaronpusTHbIMU
9KOJIOTMYECKUMH YCIOBUSAMU AJis 3aceneHus. [lo 3Toil mpuunHEe HU3MEHHBIE
JaHAmAaThl 10 CPAaBHEHHUIO C FOPHBIMU JaHAIAGTAMU OOJIbIIE MOABEPKEHBI
AHTPOIIOTEHHOMY BO3JEHCTBUI0O MU MECTHOE HAaCEJIEHUE JUIsl yJOBIIETBOPEHHUS
CBOMX MOTPEOHOCTEH B MPONYKTaX MUTAHUS CO3/1aJ0 PAa3IMYHBIE XO35ICTBEH-
Hble obnacTy. Ecan Hu3MeHHbIe JaHamadThl MOABEPraloTCs aHTPOIOTEHHOMY
BO3JICHCTBUIO B TEUEHUU BCEroO rojia, TOpHbIE JIaHAMA(TH MOIBEPraloTcs aK-
TUBHOMY aHTPOIIOT€HHOMY BO3JIEHCTBHUIO B TeIuloe BpeMs roga. CreneHp aH-
TPOIIOT€HHOTO BO3JEHCTBUS BO3pPACTa€T OT BBICOKOTOPHBIX JaHAMA(TOB B
CTOPOHY IPEATrOPHBIX U HU3MEHHBIX JanamagpTos [7,9].

Tak, corizacHO MpoOBENEHHBIM HAaMM HCCIEAOBAHUSAM, CTENEHb aHTPOMO-
TeHU3alUHU B BBICOKOTOpHBIX pernonax 0,1-0,2, Torna kak Ha HU3MEHHBIX Tep-
putopusix 0,5-0,7. OgHako B Mpearopbsx, B paloHaX ¢ MaKCUMaJbHOW KOH-
LIEHTPALUEN HACEJIEHHUs, ITOT [T0KA3aTeNb JOCTUTaeT MAaKCUMyMa U COCTaBIISIET
0,8-0,9.

JIUTEPATYPA

1. Bynaros B.A., I'apu6oB SI.A. OcHOBHBIC HAINpaBJIEHHsI AHTPOIIOT€HU3ALUN €CTECTBEHHBIX
nanamadroB. Koncrpykrusnas reorpadus AsepOaiipkanckoil Pecnyomuku. baky: D,
2000, c.159-165.

2. bynaroB B.A., MukaminoB A.A. Pazsurue u popmupoBanue ganamadTo KOro-Bocrouno-
ro KaBkasa B cBsi3u ¢ HOBelIei Tektonukoi. baky: DM, 1985, 176 c.

3. bynaros b.A., T'apu6os f.A. OntuMu3anmsi aHTPOTIOTEHHBIX HATPY30K Ha BHICOKO OCBOCH-
HBIX apuIHBIX JaHamadTax AsepOaitmkana. B ka. HopmupoBanue aHTpOIOTEHHBIX HAr-
py3ok, Tes.moxir. M., 1988, ¢.55-59

4. Jammue P.I'. Dxonormyeckas OIEHKa JIAaHAMA(PTOB CEBEPO-BOCTOYHOIO CKIOHA BoJib-

moro Kaskaza, MI'OA, XI tom, 2007, ¢.206-207

Hamyues P.I'. Dxonorus nanmmadros. baky: MBM, 2010, 140 c.

6. Hcmamnos M.Jlx., Mamenoexos 3.111., FOnycos M.U. IlepexoHbie 30HBI MEXCTPYKTYp-

(9]

85



HBIX JIaHAMA(TOB M MX HJKOJOrndeckuil noreHnuan // “CoBpeMeHHbIE NPOOJIEMBI I'eo-
rpadun”, Marepuaibl KoH(epeHui nocsshkeH. 85 nerHero odwmies I'.A.Annesa, MI'OA,
baky: ¢mman BI'Y, 2008, ¢.90-96

7. T'apuboB SI.A. AnTpororeHHas Tpanc(hOpMalys COBPEMEHHBIX JaHImapToB AsepOaii-
JokaHckoi Pecrryommku. baky: Mape IIpunt NRF, 2011, 299 c.

8. Tapubor SI.A. OnTtummusanus COBpPeMEHHBIX JaHmmadpToB A3sepOaipkaHckoir Pecry0-
muku. baky: A3TVY, 2012, 216 c.

9. Mycen6oB M.A. Jlangmadter AzepOaitkanckoit Pecniyommku. baky: BI'Y, 2003, 138 c.

BOYUK QAFQAZIN SiIMAL-SORQ YAMACI MUASIR LANDSAFTLARININ
ANTROPOGEN TRANSFORMASIYASI

L.H.HOSONOLIYEVA
XULASO

Mogqalodo Boyiikk Qafqazin Simal-Sorq yamacindaki tobii landsaftlara antropogen
tosirlorin transformasiya dorocasi dyronilmis vo notico olaraq antropogenlosma omsalina (Ak)
osason orazinin antropogen transformasiya xoritoesi tortib edilmisdir. Todqiqat naticoalorine
osason bu bolgadoki movcud geoekoloji voziyystin yaxsilasdirilmas: ii¢iin todbirlor toklif
olunmusdur.

Acar sozlar: antropogen transformasiya, yiiksoklik-landsaft diferensiasiyasi, dagarasi
¢okokliklor, landsaft-ekoloji sorait, antropogen transformasiya doracosi

ANTHROPOGENIC TRANSFORMATION OF MODERN LANDSCAPES
OF NORTH-EASTERN SLOPE OF THE GREATER CAUCASUS

L.H.HASANALIEVA
SUMMARY

The article discusses the results of studying the transformation of the natural landscapes
of the North-Eastern slope of the Greater Caucasus with using the anthropogenization
coefficient (Ay), which made it possible to compile a map and gradate the territory. Based on
the research results, measures are proposed to improve the existing geo-ecological situation in
this region.

Key words: anthropogenic transformation, landscape of altitude dfferensation, In-

mountain, landscape-ecological conditions, environmental conditions, degree of anthropogenic
transformation
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