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KiMYA

UOT 547.81

XIRAL UZVi KATALIZATORLAR ISTIRAKINDA OPTiKi AKTiV
2-AMIN-4-ARIL-7,7-DIMETIL-5-OKSO-5,6,7,8-TETRAHIDRO-4H-
XROMEN-3-KARBONITRILLORIN SINTEZI

AM.MOHORROMOV, A.Z.SADIQOVA, B.A.QURBANOVA,
R.H.NOZOROV, M.M.QURBANOVA
Baki Dovlat Universiteti
mkurbanova72@mail.ru

Xiral iizvi katalizatorlar istirakinda aromatik aldehidlorin malonnitril va metilenaktiv
birlagsma olan 5,5-dimetiltsikloheksan-1,3-dionla ¢oxkomponentli kondenslogmasindan optiki
aktiv 4H-xromenlar sintez edilmigdir. Miixtalif katalizatorlarin istirakinda alinan birlosma-
larin 20 °C-da xiisusi donma bucag -[a]p +21,17++27,09 intervalinda tayin edilmisdir.

Acar sozlor: asimmetik sintez, optiki aktiv 4H-xromenlor, xiral iizvi katalizatorlar,
xiisusi donmo bucagi, rentgen qurulus analizi

Coxkomponentli domino reaksiyalar ekoloji vo iizvi sintez sahosindo
faydali tisula ¢evrilmisdir, bu da onlarin yasil kimya toloblorine uygun olmasi
ila alagadardir [1-5]. Bu metodla sintez olunan polifunksional avozedicili 4H-
xomenlor (benzo-y-piranlar) bioloji vo farmakoloji cohotdon ohomiyyatli he-
terotsiklik birlogsmolor sinfidir [6-9]. Funksional 4H-xromen toromolorinin tib-
do [10], agqrokimyada, kosmetika vo pigment sonayesi sahosindo rolu getdikco
artir [11]. Tibds hipertoniya, astma, isemiya kimi xastolikorin miialicasinda
4H-piran qrupu saxlayan bir ¢ox dorman maddolori istifado olunmaqdadir
[12]. Bu birlogmolorin tibdo ugurla totbiq olunmasini nozors alsaq, enantiose-
lektiv sintez osasinda onlarin optiki izomerlorinin sintezi daha aktual moso-
Ialardon biridir.

Qeyd etmok lazimdir ki, optiki aktiv piranlar vo onlarin téromolorinin
asimmetrik sintezina aid odabiyyatda cox az tadqiqat islori qeyde alimmisdir
[6, 13-14]. Bu sobabdon bizim torofimizdon togdim olunan isdo optiki aktiv
4H-xromenlorin (benzo-y-piranlar) enantioselektiv sintezino daha cox oho-
miyyot verilmisdir. Todgigat obyekti kimi aromatik aldehidlor, metilenaktiv
birlogsmo kimi 5,5-dimetiltsikloheksan-1,3-dion vo malonnitril gotiiriilmiis, ka-
talizator kimi iso daha asan vo ucuz oldo olunan optiki aktiv a-amin tursular-
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dan istifado olunmus vo reaksiya adi otaq temperaturunda aparilmisdir. Reak-

siyanin gedisino nazik tobogoli xromatoqrafiya metodu ilo (sorbfil) nozarot

edilmis vo alinan birlosmonin qurulusu RQA metodu ils tasdiq olunmusdur.
Reaksiyanin sxemi agagidaki kimidir:

O o Ar
CN . CN
katalizator
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Ar= Cg¢Hs (IVa), 2-CIC¢H,4 (IVDb), 2-Furanil (IVc), 4-MeOCgHy4 (IVA).
Katalizator= L-qlutamin, L-sistein, L-arginin

Reaksiyanin ehtimal olunan mexanizmi asagidaki kimidir:
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Sintez edilon birlogsmalarin IV (a-d) xiisusi donma bucagt AUTOPOL-
IIT polyarimetrinds toyin olunmusdur.

Miixtolif xiral lizvi katalizatorlar istirakinda sintez olunan optiki aktiv
birlosmolorin IV (a-d) xiisusi donmo bucaqlari asagidaki codvaldo verilmisdir:

o)




Cadval 1
Maddbslarin xiisusi donma bucaqlar

No Xiral iizvi katalizatorlar Xiisusi donm9 bucagi [a]p, 20°C, c=1, DMF

L-qlutamin tursusu +25.36

IVa L-sistein +21.17
L-arginin +24.72

L-qlutamin tursusu +27.09

IVb L-sistein +24.63
L-arginin +24.95

L-qlutamin tursusu +23.81

IVe L-sistein +22.23
L-arginin +25.61

L-qlutamin tursusu +24.30

Ivd L-sistein +22.91
L-arginin +25.17

Sintez olunan 2-amin-4-aril-7,7-dimetil-5-0kso-5,6,7,8-tetrahidro-4H-xro-
men-3-karbonitrillorin IV(a-d) qurulusu RQA metodu ilo tosdiq olunmusdur. 2-
Amin-4-fenil-7,7-dimetil-5-0kso-5,6,7,8-tetrahidro-4H-xromen-3-karbonitrilin
(IVa) kristali monoklinik qurulusa malikdir: a=11.291(2) A, b=9.489(2) A,
c=14.959(3) A, $=99.365(6)°, V=1581.4(6)A>, P2y/c, Z=4.2-Amin-4-(furan-2-
i1)-7,7-dimetil-5-okso-5,6,7,8-tetrahidro-4H-xromen-3-karbonitril(IVc)  mono-
klinik qurulusa malik kristaldir: a = 10.813(3) A, b =9.239(2) A, c=14.878(4)
A, B=97.584(4)°.V=1473.4(6)A3, P2i/c, 7Z=4.2-Amin-4-(4-metoksifenil)-7,7-
dimetil-5-0kso-5,6,7,8-tetrahidro-4H-xromen-3-karbonitril (IVd) do monoklinik
qurulusa malikdir: a = 30.518(3) A, b = 9.3475(9) A, ¢ = 26.324(2) A, B=
112.6121(17)°, V=6932.3(11)A*, Z=16, C2/c

Sak. 1. 2-Amin-4-fenil-7,7-dimetil-5-0kso-5,6,7,8-tetrahidro-4H-
xromen-3-karbonitrilin molekulyar qurulusu



N2A

Sak.2. 2-Amin-4-(2-xlorfenil)-7,7-dimetil-5-okso-5,6,7,8-tetrahidro-
4H-xromen-3-karbonitrilin molekulyar qurulusu

J
H1a

Sak.3. 2-Amin-4-(2-furanil)-7,7-dimetil-5-0kso-5,6,7,8-tetrahidro-4H-xromen-3-
karbonitrilin molekulyar qurulusu
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Sok.4. 2-Amin-4-(4-metoksifenil)-7,7-dimetil-5-o0kso-5,6,7,8-
tetrahidro-4H-xromen-3-karbonitrilin molekulyar qurulusu

Tacriibi hisso
Reaksiyanin gedisine vo alinan maddolorin tomizliyine NTX metodu
ilo (sorbfil) nozarot olunmusdur (etilasetat:heksan=1:2). Birlogmoalorin qurulu-
su “Bruker APEX II CCD” difraktometrindo tosdiq olunmusdur (T = 100 K,
AMoK,-stialanma, grafit monoxramator, ¢- vo w-skaner olunma, 26,,,x = 560).
Sintez edilon optiki aktiv birlogmalorin xiisusi donma bucagt AUTOPOL-III
polyarimetrindo toyin edilmisdir.

4H-xromenlorin iimumi sintez iisulu

Kolbada miivafiq aldehid (Immol), malonnitril (1,Immol), 5,5-dimetil-
tsikloheksan-1,3-dion (1mmol), katalizator kimi 0,1mmol optiki aktiv a-amin
tursu gotiirtiliir. Holledici kimi 8-10 ml gliserindon istifado olunur. Reaksiya
adi otaq temperturunda maqnit garisdiricida aparilir. Alinmis reaksiya mohsulu
filtr kagizindan siiziiliir vo etanolda yenidon kristallagdirilir.

2-Amin-4-fenil-7,7-dimetil-5-okso-5,6,7,8-tetrahidro-4H-xromen-3-
karbonitril (IVa) (¢ixim 75%). T, = 227-228°C. IR (KBr,v, cm'l): 3275,3200,
3040,2990, 2980, 2245, 1650, 1600, 1475, 740, 700; Element analizi:
CisHsN>O,; Hesablanan (%):C 73,46; H 6,12; N 9,52 Tapilan (%): C 73,51;
H 6,08; N 9,43."H-NMR (DMSO-ds ) 8,m.h.; 1.0-1.03 (6H, s, 2CH3), 2.19-2.51
(4H, s, 2CH»), 3.11 (2H, s, NH,), 4.29 (1H, s,CH),7.24-7.27 (5H, m, Ar).

2-Amin-4-(2-xlorfenil)-7,7-dimetil-5-okso-5,6,7,8-tetrahidro-4H-
xromen-3-karbonitril (IVb) (¢cixim 72%).T, = 201-203°C. IR (KBr,v, cm’):
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3300, 3200, 3040, 2980, 2970, 2240, 1675, 1600, 1450, 770; Element analizi:
CisH17N,O,Cl; Hesablanan (%):C 65,75; H 5,20; N 8,52; Cl 10,80; Tapilan
(%): C 65,79; H 5,21; N 8,50, CI 10,78."H-NMR (DMSO-d; ) 8,m.h.; 1.03-
1.09 (6H, s, 2CH3;), 2.00-2.49 (4H, s, 2CH,), 3.15 (2H, s, NH,), 4.79 (1H, s,
CH),7.29-7.31 (4H, m, Ar).

2-Amin-4-(furan-2-il)-7,7-dimetil-5-okso-5,6,7,8-tetrahidro-4H-xro-
men-3-karbonitril (IVc) (¢ixim 72%).Ty = 219-221°C. IR (KBr,v, cm™):3400,
3300, 3100, 2990, 2980, 2245, 1680, 1600, 730; Element analizi: C;¢H;sN>Os3;
Hesablanan (%):C 67,60; H 5,63; N 9,86; Tapilan (%): C 67,63; H 5,56; N
9,91."H-NMR (DMSO-ds ) 8,m.h.; 1.0-1.1 (6H, s, 2CHs), 2.27-2.48 (4H, s,
2CH»), 3.12 (2H, s, NH,), 4.37 (1H, s, CH),6.16-7.47 (3H, m, Ar).

2-Amin-4-(4-metoksifenil)-7,7-dimetil-5-okso-5,6,7,8-tetrahidro-4H-
xromen-3-karbonitril (IVd) (¢cixim 74%). Ty = 197-198 °Cc. IR (KBr,v, cm'l):
3400, 3300, 3040, 2990, 2980, 2970, 2240, 1680, 1610, 1510, 840; Element
analizi: Ci9H0N,Os3; Hesablanan (%):C 70,37; H 6,21; N 8,63; Tapilan (%):
C 70,43; H 6,11; N 8,68.'"H-NMR (DMSO-ds ) &,m.h.; 0.96-1.01 (6H, s,
2CH3), 2.14-2.39 (4H, s, 2CH,), 3.21 (2H, s, NH,), 3.71 (3H, s, OCH3), 4.14
(1H, s,CH),6,87-6,98 (4H, m, Ar).
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CHUHTE3 OITUYECKHN AKTUBHBIX 2-AMUWHO-4-APWJI-7,7-TUMETHJI-5-OKCO-
5,6,7,8-TETPAT'11PO-4H-XPOMEH-3-KAPBOHUTPNJIOB B IPUCYTCTBUHN
XHUPAJIBHBIX OPTAHUYECKUX KATAJIN3ATOPOB

A.M.MATEPPAMOB, A.3.CAJBITOBA, 5.A. KYPBAHOBA,
P.X.HA3APOB, M.M.KYPEAHOBA

PE3IOME

CHuHTE3UpOBaHBI ONTHYECKH aKTHBHBIE 4H-XpOMEHBI HA OCHOBE MHOTOKOMITOHEHTHON
KOHJCHCAllNU apOMAaTHYECKNX alIETHAOB U MAJIOHHUTPWIA C 5,5- AUMETWIIUKIOTeKcaH-1,3-
JMOHOM, KOTOPBIH SBISETCS METHICHOAKTHBHBIM COCIMHEHHEM, OIpEAENIEH CHEelUalbHBIA
yroja BpalleHus NoJdydyeHHbIX coeauHeHud Ha nojsipumerpe AUTOPOL-III u  nokaszana
cTpykrypa merosioM PCA.

KiroueBble cjioBa: aCHMMETPUYECKUN CHHTE3, ONTHYECKH aKkTUBHBIC 4H- XpoMmeHsI,
XUpajbHble OPraHUYECKUE KaTalu3aTopbl, CIELMAIbHBIA Yrojl BpALLlEHUS, PEHTTEHCTPYK-
TYpHBII aHaIu3

THE SYNTHESIS OF OPTICALLY ACTIVE 2-AMINO-4-ARYL-7,7-DIMETHYL-5-
0XO0-5,6,7,8-TETRAHIDRO-4H-CHROMEN-3-CARBONITRILES
IN THE PRESENCE OF CHIRAL ORGANIC CATALYSTS

AM.MAHARRAMOYV, A.Z.SADIGOVA, B.A.GURBANOVA,
R.H.NAZAROV, M.\M.GURBANOVA

SUMMARY

Based on the multicomponent condensation reaction, optically active 4H-chromenes
were synthesized with the presence of aromatic aldehydes, malonitrile, methylene activate 5,5-
dimethylcyclohexane-1,3-dione and chiral organic catalysts. Specific rotation of the obtained
compounds was appointed by AUTOPOL-III polarimetry and the structures were confirmed
by X- ray method.

Key words: Asymmetric synthesis, optically active 4H-chromenes, chiral organic
catalysts, special angel of rotation, X- ray

Redaksiyaya daxil oldu:09.03.2017-ci il
Capa imzalandi:06.06.2017-ci il
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YK 241.123.2
®A300BPA3OBAHUE B CUCTEME CrS-Dy,S;

H.B.MAME/JOB, T.M.WJIbACJIbI, M.P.AJIJIA30B
bakunckuii I'ocyoapcmeennwiit Ynueepcumem
nabir.mamedov@mail.ru

Memooamu ¢puzuxo-xumuueckoeo anaiuza ucciedosaro cucmema CrS-Dy,S; u no-
cmpoena ee azoeas ouazpamma. B cucmeme obHapyscenvl HeKOmopvie NPOMEHCYMou-
Hble hasvi, KPUCTHAATUIYIOWUECS 8 POMOUYECKOU CUHSOHUU C NApAMemPamu peuwemru OJs
Cr;Dy,Sy a=1.68 b=2.436; ¢=0.401; oara CrDy,S, a=1.145, b=1.312, ¢=0.408; oOnn
Cry;DysS;; a=1,65, b=2.589, ¢=0.413; oasn CrDy,S; a=1.255, b=1.471, c=0,415 um. Vc-
manoenen, umo coeourenue CrDy,S, niasumcs konepysumuo npu 2060K, a ocmanvhsie 06-
pasylomcesi no nepemeKmuidecKuUM peaKyusim:

K+ CrDy,S,¢>Cr;Dy,So (npu 1800 K)
K+ CI”3D)74SQH CrgDyQS” (npu1825 K)
K + Cr;DysS;1<>CrDy,S;,  (npul780 K)

KuaroueBble cjI0Ba: KBa3MOMHApHAs CHCTEMa, NMEPUTCKTHYCCKHE PEaKIUU, TCPMUYCC-
KUH aHaJIu3

B pa3zButum HeopraHM4YeCKOW XUMHM CYIIECTBEHHOE 3HAYCHHE MMEIOT
BOIIPOCHI, CBSI3aHHBIE C CUHTE30M U (PU3MKO-XUMHUECKUM HCCIIEOBAHUEM T10-
JYIPOBOJHUKOBBIX MAaTE€pPHUAJOB C LIEHHBIMH (PU3MUECKUMH U XMUMUYECKHUMHU
cBoiictBamu. CoBpeMeHHasi TEXHUKa, BKJIIOYasi OCBOCHHUE KOCMOCA, HETIOCPE/-
CTBEHHO 3aBUCHUT OT IOJIyIIPOBOJAHUKOBBIX MaTepuaiaoB. MuHMaTIOpU3anus, B
0COOEHHOCTH MHMKPOMMHHUATIOPU3ALUs, CTala BO3MOXHOW Onaromapst IMpH-
MEHEHUIO NOJIYIPOBOJHUKOB.

Lenbio HACTOSILErO MCCIIEAOBAHUS SBUJIMCH YCTAaHOBJICHHUS XapakTepa
XMMHUYECKOTO B3aUMOJICHCTBHS B TPOUHOU CUCTEME Cr— Dy— S U HOUCK (yHK-

LMOHAJILHBIX MaTEpPHAaOB M3YYEHUEM Da3pe3 CrS —Dy,S,. B nureparype ume-

I0TCS JIAaHHBIE TI0 MCCASAOBAHUIO TMOAOOHBIX cucteM [1-5].

Coenunenus P30 kak aBOiHBIC, TaK U TPOWHBIC, BBI3BIBAIOT OOJBIION
MHTEPEC C TOYKHU 3PEHHUs MOJTYyUYEHUs HOBBIX MaTepuanoB. Cpeau HUX UMEIOTCS
MOJTYITPOBOJTHUKH, JIIOMHUHOGOPHI, ¢eppo u aHTHdeppomarHeTuku. Ocobdoe
3HAYCHHE MMEIOT IMOJYIMPOBOJIHUKOBBIE COCIUHEHUSI HAa OCHOBE XaJIbKOTCHH-
noB P33 ¢ yuactrem 3d —smeMeHToB. C 1ENbIO pacIMpeHUsi BO3MOXKHOCTEH
WCIIOJIb30BAaHMS TPOWHBIX COEIUHEHUM BEIETCS MOUCK HOBBIX COCIUHEHUU U
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(a3 mepeMeHHOr0 cOCTaBa Ha UX OCHOBE [6-9].

CrS SIBIISICTCS] KOHTPYSHTHOIUIABSAIINMCSL COCIMHEHUEM B CUCTEME Cr—S C
apaMeTpaMl MOHOKJIMHHOW DPEIIETKU g =0,3826um,  b=0.5913mu, c¢=06089uu
B=1016"[10,11]. Dy,S, CylleCTBYeT B TpeX MoAubHKaluaX: g, 3, y . Huxe

950" cTaGHMIBHO COCTMHEHHE a-Dy,S,, B uHTepBane Temneparyp 950-1470

°c - B—Dy,S,, BBIE 1470°C 1m0 TemmepaTypsl IUIABICHHS CyIIECTBYET

B—-Dy,S, . y-Dy,S, KPUCTAlUIM3yeTCA B KyOMYECKOH CHMHIOHMH C IapaMeT-
POM peUIeTKU a = 0,829um , a, ¢ 13- MOTUPHUKALUN KPHUCTAUIU3YIOTCS B POM-
Onueckoi cuHronuu. ns a-Dy,S, a=0727 , b=0387,c=1513 M1 g_py.s,
a=1757 um, b=0,402um, ¢ = 1,017un [10].

Ilepen wccnenoBanueM paspesa CrS—Dy,S, NPEABAPUTEIBHON TPUAH-
TYJIAIUEH TPOWHON CUCTEMBI (r—py—S§ YCTAHOBIEHO, YTO DPa3pe3 SBIAECTCS

KBa3MOMHAPHBIM CEYCHUEM YKAa3aHHOM CUCTEMBI.

Jlis ycTaHOBIEHUSI XapaKTepa XUMHUYECKOTO B3aUMOAECHUCTBUS U (a3o-
00pa30BaHUs B CUCTEME KOMIUIEKCHBIMU METOIaMHU (PU3UKO-XMMHUYECKOTO aHa-
JM3a MCCIIEOBAaHbI CIUIABhI pa3pe3a M OMHApHBIE COSJAMHEHUS COCTABIISIOIINE
naHHyto cucteMy. CHHTE3 CIIJIaBOB IIPOBOAUIIU MPSIMBIM aMITyJIbHBIM METOJIOM
IIpU TeMIeparype 450-1200°C, crumaBsl BBIIEP)KUBANIN 4 4. U MEIJIEHHO OX-
Jaxmand a0 komHaTHOW Temmeparypsl. JITA oOpa3iioB mpoBoauian Ha yc-
taHoBKe BJITA -987. CrnaBel OTXKUTanu NpPU COOTBETCTBYIOLIMX TEMIIEpa-
typax Hrke 100 rpaaycoB 3BTEKTUUECKON TEMIIEpaTyphl C LENbIO MOTYyYCHUS
paBHOBECHSI B CIUIaBaX, CIUIABbl M3MENbUYAIM O MEIKOAMUCIEPCHOIO COCTOS-

HUS, IpeccoBayd B TabneTku moxa nasineHuem 200 k. , ¥ BBIJICP)KUBAJIK TIPH
CM

1250 K B Teuenue 250 yacos.
OO6pa3ibl pacTupaad B araTOBOM CTYIIKE, MOMEIIAIN B IPaQUTOBBIA TH-
rejab W MPOBOJIWINA TEPMHYECKUM aHAIU3 CO CKOPOCTBHIO Harpema 8 epay u
MUH

oxnaxaeHus 9-10 Zpaty )
MUH
MCA npoBoawnn Ha Mukpockorne Mapku MUM-7. Pesynbratet MCA
TIOKa3aJu, 4T0 00pasel cocTaBa CrDy,S, ObUI 01HO(A3HBIM, 00pa3LBl COCTaBa

Cr,Dy,S,> CrDy,S, U Cr,Dy,S,, UMCIIM MHUKPOCTPYKTYPBI, XapaKTE€PHbIC IJ UH-
KOHIPY?HTHO IUIABSIIUXCS COEIUHEHUH.

ITo xapakrepy TtepmuuecKkuxX 3(P(HEKTOB YCTaHOBIIEHBI MOIUDUKAIIH
Dy,S,(a—, B—,7-)- a—Dy,S, oOpazyeTcs 1o nepurekrouaHoi peaxuuu. Cymect-
BOBaHME HOBBIX (a3 TaKxke MOJATBEpxkAaeTcs pedyiabTaramu POA (puc. 1).
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CrDy,S7+CrDygS;

CrDy,Sr+0
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T
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Mo.% DyS;

T I T
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Puc.1. dazoBas quarpamma cuctemsl CrS-Dy,Ss..

Tab6muna 1

Hexkotopble ¢puznko-xumuieckue cBoiicTpa cmiaBoB cucreMsl CrS-Dy,S;

CocraB, moitb % | Tepmudeckue 3¢dextsr, | [ImoTHOCTH, | MUKpPOTBEpOOCTS, | Pe3ympTaTs
CrS Dy,S, K Lo MIla MCA
100 0 1925 4,85 4850 onHa ¢asza
95 5 1870, 1750 4,87 - nBe (haspl
90 10 1643, 1680 4,90 - -

85 15 1643, 1673 491 - -
80 20 1643, 1685 493 - -
75 25 1643, 1783 4,90 - -
70 30 1643, 1873 483 - -
66,7 33,3 1880, 1930 4,35 4900 -
60 40 1880, 1935 4,38 - -
55 45 1880, 1985 4,25 - -
50 50 2060 5,25 4930 onHa daza
45 55 1825, 2005 5,15 -
40 60 1825, 1950 5,05 - -
33,3 66,7 1720, 1825, 1880 5,95 4945 -
30 70 1320, 1533, 1675, 1720, 5,98 - -
20 80 1825,1875 6,10 - -
10 90 1320, 1533, 1675, 1875 6,15 - -
5 95 1320, 1533, 1675, 1963 - -
0 100 2025,1525,1320, 6,28 - -
2075 6,55 4950 onHa daza
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[Ipy u3MepeHnr MUKPOTBEPAOCTH MCIONb30Baiu Harpy3ky 20 I'. [1mot-
HOCTB CIJIAaBOB YBCIMYHUBACTCA C YBCIMYCHHUCM KOHICHTPALIUA DyZS\? .

Ha ocHoBannu MOJIYYCHHBIX 3KCIICPUMCHTAJIbHBIX PE3YJIbTATOB MMOCTPOC-
Ha MarpaMma coctosiHus cucremsl CrS — Dy, S, (puc. 1).

Kak BHIHO M3 AuMarpaMmsl B CHUCTeME OOpasyloTCsl CIEAYIOIIUE Ipo-
mexyrounsie ¢assl Cr;Dy,S,, CrDy,S, , Cr Dy,S, u Cr,Dy,S,,. 13 HuX
Cr Dy,S, nnaBuUTCA KOHTPYDHTHO, OCTallbHBIE 00pa3ylOTCs MO CIEAYIOIIUM

MNEPUTCKTUUCCKHUM PCAKIIUAM!
JK +CrDy,S, < Cr,Dy,S, (npu 1880 K)

K +CrDy,S, < Cr,Dy,S,, (npu 1825 K)

K +Cr,Dy,S,, & CrDy,S, (npu 1780 K)

B o6nactu xonnenrpanuii 0-+33,6 moiab % Dy,S,; obpa3syrorcst (assl
o’u Cr,Dy,S,, KpUCTAUIU3YIOIMECS B PE3yJIbTATe IBTEKTHYECKOTO MPOIIEC-
ca. B obmactu xonnenrpanuii 33,6 -50 mone % Dy,S; cymecTByoT (asbl
Cr;Dy,S, u CrDy,S,. B obnactu xonuentpauuii 50-60 mons % Dy,S; u3
pacmnaBa BeimafawoT ¢assl CrDy,S, u Cr,Dy.S,, .B y3koii obmacTd KOH-
nenrpauii 60-66,7 mons % Dy,S, xpucramumsywores ¢assl Cr,Dy,S,, u
Cr Dy,S,. B obnactu xoHueHrpauuit 66,7-97 mons % Dy,S; CyIIECTBYIOT
¢assl Cr Dy,S, u a—Dy,S;, o0pa3oBaHHble 10 INEPUTEKTOUIHBIM IIPOIIEC-
cam no temmepatypsl 1320 K. B obGnactu koHuentpauuii 66,7- 98 mounb
% Dy,S, nmxe 1533 K no 1320 K cymecrsytot ¢aszst f— Dy,S,u Cr Dy,S, .
B oGnactu xonuenrpauuit 66,7-98,5 momb % Dy,S; cymecTByroT ¢a3bl
Cr Dy,S, u y—Dy,S, Boune 1533 K. B oGmactu koHueHrpanuii 66,7-97
Monb % Dy,S;npu 1675 K HaxoauTcs >BTEKTUYECKas FOPU3OHTANb, KOOPAH-
HaThl OBTeKTUKU 73 Mok % Dy,S, n 1675 K.

Ha ocnoBe ucxoaupix KoMnoneHToB CrSu Dy,S; Ipu KOMHaTHON TEM-

niepatype oOHapy»KEHbl 00JAaCTH TBEPABIX PacTBOPOB Ha ocHOBe CrS 2Moib
% Dy,S,, a Ha ocHOBe «'— Dy,S; 3 Monp % CrS . O6nactu TBEpABIX pac-

TBOPOB YCTAaHOBJICHBI ITyTEM 3aKaJKH CIUIABOB IIPHU Pa3IM4YHBIX TEMIIEpaTypax
U U3Y4EHUEM UX MUKPOCTPYKTYPBI.

[TpomerkyTouHsble (ha3bl BbIIAEICHBI B MHANBUYaIbHOM BHJI€ U TIOBTOPHO
noaseprincyk POA. PacmmppoBka peHTreHOrpaMM Jana BO3MOXKHOCTh YCTa-
HOBUTbH CYIIECTBOBAHME HOBBIX COECJUHEHUN MPOMEXYTOUHBIX (a3 COCTABOB
Cr,Dy,S,>CrDy,S,,Cr,Dy S, ¥ Cr Dy,s,. Ha OCHOBE JaHHBIX MEXKIUIOCKOCTHBIX

pacctostHu# 1 hkl mo aHayorum paccunTaHbl UX MapaMeTphl pemeTku (Tad. 2).
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Tabmauma 2
CocTaB M KPUCTALUIOXHMHUYECKHE TaHHbIE MOJYYEeHHBIX COeTUHEHUIl

Cocras CuHronus ITapaMeTpsl pemeTky, HM Pbam
COEIMHEHUH a b c z
Cr;Dy,So pomo. 1,68 2,436 0,401 4
CrDy,S, pomo. 1,145 1,312 0,408 4
CriDysS;; pomO0. 1,65 2,589 0,413 4
CrDy,S; pomO. 1,255 1,471 0,415 4
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CrS-Dy,S; SISTEMINDO FAZA OMOLOGOLMO

N.V.MOMMODOV, T.M.ILYASLI, M.R.ALLAZOV
XULASO

Fiziki-kimyavi analiz metodlar1 il CrS-Dy,S; sistemi tadqiq edilmis ve onun faza
diagrami qurulmugdur. Sistemdo dord araliq fazalar1 askar edilmis vo miioyyon edilmisdir
ki, onlarin hamisi rombik sinqoniyada kristallagir vo kristallik Cr;Dy,Sy iiciin a=1.68
b=2.436; c=0.401; nna CrDy,S, iiciin a=1.145, b=1.312, ¢=0.408; Cr,DysS,; iiciin a=1,65,
b=2.589, c=0.413; CrDy,S; iicin a=1.255, b=1.471, ¢=0,415 HM-5 borabordir. Miioyyon
edilmisdir ki, CrDy,S, birlogsmasi 2060K-do konqruyent oriyir, digor birlosmalor iso peritektik
reaksiya ilo omolo golirlor:

L+ CrDy2S4HCr3Dy4S«; (1800 K-dQ)
L+ CI'3DY4S()H Crsz6811 (1825 K-dQ)
L+ Crsz6Sn<—)CrDy4S7 (1780 K-do)

Acar sozlor: kvazibinar sistem, peritektik reaksiya, termiki analiz.
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PHASE-FORMATION IN THE SYSTEM CrS-Dy2S3
N.V.MAMEDOYV, T.M.ILYASLI, M.R.ALLAZOV
SUMMARY

CrS-Dy,S; section of Cr-Dy-S ternary system was studied by complex methods of
physical chemical analysis. Ternary intermediate and bordering phases were detected in this
system. The phase diagram of CrS-Dy,S; section was constructed according to the results of
the study. Unit cell parameters were calculated. It was established that they are crystallized in
rhombic syngony with parameters for Cr;Dy,Sy a=1,68;b=2,436; C=0,401/°\; for CrDy,S,
a=1,145;b=1,312; c=0,4081°\; for Cr,Dy¢S;; a=1,255;b=1,471; c=0,415/°%. Temperatures of
melting and formation of compounds were determined. CrDy,S, melts congruently, others
form by following peritectic transformations:

L+ CrDyzs4HCT3Dy4SQ (1800 K),
L+ Cr3Dy4S<;HCr2Dy6S“ (1825 K),
L+ Crsz6311 HCI‘Dy4S7 (1780 K)

Key words: Quasibinary system, peritectic reactions, thermal analysis.

Hocmynuna 6 pedaxyuro:12.04.2017 a.
Toonucan x newamu.06.06.2017 e.
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BAKI UNIiVERSITETININ XOBORLORI
Nel Tabiat elmlori seriyast 2017

UOT 547.745.1239.2.542.958.3

iZOPROPILBENZOLUN AEROBIK OKSiDLOSMOSi UCUN METAL
VO QEYRI-METAL SAXLAYAN AKTiV KATALIiZATORLAR

E.B.ZEYNALOV, Y.M.NAGIYEV, F.M.MBMM®DOV, S.8.0LIiYEVA,
M.I.NADIRI, L..OHMODOVA, M.Y.MOHORROMOVA,
N.9.ABDUROHMANOVA, G.$.9S9DZADO
AMEA ak. M.Nagyev ad. Kataliz v Qeyri-iizvi Kimya Institutu
yaqub56 @mail.ru

Alkilaromatik karbohidrogenlorin torkibinda metal va qgeyri-metal saxlayan miixtalif nov
katalizatorlarin istiraki ilo maye fazada oksidlagsmasi proseslorino dair miiasir asorlor tohlil
edilmigdir. Nanometal tozlarimn istiraki ilo oksidlagsma reaksiyasinin siirati vo alinan mahsul-
larimin tarkibi metalin noviindan asash siiratdo asihidwr. Prosesi bazi qeyri-metal kataliza-
torlarin istiraki ilo apardiqda iso reaksiyanmn siiratini vo onun konversiyasini hidroperoksid
inisiatorlar istiraki ilo miigayisads 2-3 dofo artirmaq olar. Tagdim olunan isdo N-(p-hidrok-
sifenil)dixlormaleimidla izopropilbenzolun 100° C temperaturda aerobik oksidlasma prosesinin
naticalari tasvir olunmus va imidin katalitik tasiri ilo karbohidrogenin 73,83% -nin oksid-
lasmaya ugradigr miiayyan edilmigdir.

Acar sozlor: izopropilbenzol, aerobik oksidlogsmo, imidler, katalitik aktivlik, asetofe-
non, 2-fenilpropen, fenol, alkilbenzol, 2,4-dimetilbenzoy tursusu

Hazirda miixtolif quruluslu karbohidrogenlorin selektiv oksidlogsmosi no-
ticosindo alinan sonaye ohomiyyatli tizvi birlogsmolorin sintezi {i¢iin kataliza-
torlarin se¢imi istiqgamotindo aparilan axtariglar miithiim ohomiyyat kosb edir.
Son onilliklor arzinds nanodl¢iilii, nanostrukturlasmis vo nanokompozit mate-
riallar1 asasinda karbohidrogenlorin molekulyar oksigenlo vo hidrogen-perok-
sidlo oksidlosma proseslori yeni nosl katalizatorlarin vo katalitik sistemlorin
istirakinda aparilmasi ilo sociyyoalonir [1-4]. Katalizatorlarin aktivliyi onun sot-
hinin hom miintazom, hom do qiisurlu olmasi ils alagodardir. Aydindir ki, ka-
talizatorun sothinin mikrostrukturuna vo qiisurluluq doracasino tosir etmoklo
onun reaksiya gabiliyyatini vo katalitik xassolorini asasli siiratde doyismak olar.
Yiiksok qiisurluluq dorocosi olan materiallara, xassolori cod dispers metal toz-
larindan, hom do kompakt halda metallardan, asasli forqlonon nanodl¢iilii metal
tozlarmi aid etmok olar. Nagqillorin elektrik partlayisi vo mexaniki—kimyovi
emal metodu ilo alinmis nanodl¢iilii metal tozlarindan ibarot katalizatorun is-
tiraki ilo izopropilbenzolun (IPB) molekulyar oksigenlo oksidlogsmasi proseslari
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[5-8] islorindo Oyronilmis, gostorilmisdir ki, bu katalitik sistemlorin totbiqi
oksidlogma proseslorini 30-60°C vo atmosfer tozyigindo kifayot godor yiiksok
siiratlo aparmaga imkan verir (katalizatorsuz bu proseslor 120°C va yiiksak
tozyiqdo bas verir). Bu iso IPB-un oksidlogsmoasinds nanodlgiilii metal tozlarmin
yiiksok aktivliyini bir daha siibut edir. Lakin nanometal tozlarinin yiiksok
aktivliyi hom do onlarin ¢atismayan cohatidir. Belo ki, oksidlosmo prosesindo
onlar asanliqla aqreqasiyaya ugrayirlar vo zaman kecdikco 6z aktivliyini
itirirlor. Katalizde bu problemi hall etmak iiciin nanodl¢iilii hissaciklorin miix-
tolif dasiyicilara hopdurulmasi tisulundan istifado edilir. Dasiyicilarin segi-
mindos onlarin fiziki-kimyavi xassalari halledici rol oynayir [9]. Katalizatorun
dastyicilarinin aktiv fazasina olan toloblori nozoro alaraq, borkitmodo matrisa
kimi miixtalif dispers geyri-iizvi materiallar (mas., metallarin oksidlari) istifads
oluna bilor. Oksid dastyicilar1 kimi silisium 4- oksid (SiO,) va aliiminium-ok-
sidi (¥ -Al,O3) genis yayilmigdir [10]. Silisium 4-oksid vo aliiminium-oksidin
sothi qruplarinin reaksiya qabiliyyati yaxsi dyronilmisdir. Bu oksidlorin istirak
etdiyi reaksiyalarin miixtolifliyini nozors alaraq, reagentlorin onlarin sothindo
borkidilmosi iiciin miixtolif {isullardan istifads edilir. Son illor miiasir texno-
logiya vo katalizatorun aktiv fazasinin dastyici kimi istifade oluna bilon timu-
mi fiziki-kimyavi xassoloro malik yeni nanodlgiilii oksidlor vo oksohidroksidlor
meydana ¢ixmigdir. Belo dastyicilardan biri nanolifli (nanotobagoli) aliimini-
um-oksohidroksiddir (AIOOH) [11]. Aliiminium oksohidroksid reaksiyasi vo
allimonitrid nanotozlarinin su miihitinds oksidlogmosi ilo [11,12] alinir.
2Al+4H,O0 — 2AIO00H+3H,
AIN+2H,O — AIOOH+NH;

Oksohidroksid kifayot godor mexaniki vo termiki davamliliga malikdir.
Aliiminium oksohidroksidlo aktivlosdirilmis Cu, Co, Fe, Ag nanohissaciklo-
rinin kompozisiyalar1 alinmig vo katalizator kimi istifado olunmusdur. Glimiis
nanohissocikli kompozisiya materialii 80°C-do aliimonitrid kompozisiyasimin
su ilo nanotozlarinin suspenziyasina Ag duzlarinin golovi mohlulu ilo tosir
etmaklo almiglar. AIOOH {izarinde Ag nano hissaciklarinin alinmasi agagidaki
reaksiyalar iizro gedir.

AgNO3 + 2NH4OH — [Ag (NH3)2] + HZO

> Ag+ NH3+NH4NO3
T Ag +AIOOH+ NH, +NH.NO;

Aktivlosdirilmis aliiminium oksohidroksidlori katalizator kimi IPB-un
molekulyar oksigenlo oksidlogsmasi reaksiyasinda dyronilmisdir. Alinan notico-
loro asason Co, Ag, Fe vo Cu nanotozlarm istiraki ilo gedon IPB-un oksid-
logmosi reaksiyalar1 ¢ox da boyiik olmayan induksiya periodu ilo reaksiyanin
ovvalinds oksigenin ¢ox yiiksok siirotlo maksimal udulmasi va 10 dag. arzinds
siirotin minimuma enmasi ilo xarakterizo olunur. Reaksiyanin ovvolinds oksi-

[Ag (NH3)y)]
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genin udulmasinin ytiksok siiroti nanometal tozlariin kristal strukturunun yiik-
sok defektivliyi ilo olagadardir. Eyni zamanda gostorilmisdir ki, reaksiyanin
birinci morholosindo udulan oksigenin migdar1 omolo golon mohsullarin mig-
darina ekvivalent deyil (oksigen daha ¢ox udulur). Cox giiman ki, mohsullarin
alinmasinda istirak etmoyon udulmus oksigen ya nanometal tozlarinin oksid-
lasmasina sorf olunur, ya da nanotozlarin sathindo dénmaoyan sorbsiyaya ugra-
yir. Nanometal tozlarinin, aliiminium oksohidroksidin vo onlarin osasinda ali-
nan kompozisiya materiallarinin xiisusi sothini azotun istilik desorbsiyast me-
todunu istifado etmoklo miioyyon etmislor. Todqiq olunan kompozisiyalarin
hissaciklarinin forma vo Olciilorini goriinon elektron mikroskopiya tisulu ilo
todqiq etmislor.

Kumolun Ag kompozisiya materiallar1 istiraki ilo oksidlogsmasi basqa ciir
hoyata kegirilir. Proses uzun miiddot orzindo oksidlosmonin yiiksok siirati ilo
xarakterizo olunur. Belsliklo, kompozisiya materiallar istiraki ilo oksidlogmasi
stabil, bozi hallarda iso faktiki olaraq sabit siirotlo gedir.

84

T T T T T T
0 3l gy 150 200 2530 300 350
Sok. 1. IPB hidroperoksidinin molekulyar oksigenlo
Ag kompozisiya materialina AIOOH (1,2) vo Ag (3)

nano tozlari iizerinde toplanmasinin kinetik oyrilori
T, °C: 40 (2), 60 (1,3).

Belalikla, nanometal tozlarinin aliiminiumoksohidroksido barkidilmasi
[PB-nin oksidlosmosi reaksiyasinda kompozisiya materialinin katalitik aktiv-
liyini doyisdirir ki, bu da katalizatorun sothindo reaksiya morkozlorinin yerlos-
mosi vo formasmin doyismosi ilo olagodardir. IPB-un katalitik oksidlogmosi
zamani izopropilbenzolhidroperoksid (IPBHP) amoalo golir:

CsHsCH(CH), + O, — C¢HsC(OOH)(CH3),
Dimetilfenilkarbinol (DMFK)
CeHsC(OO) (CH3), + CsHs-CH(CH3), — CgHsC(OOH)(CHj3),
CeHsC(CH3), — C¢HsC(OH)(CHs)2
Asetofenon
CsHsC(OO")(CHs3), —»CcHsCOCHj;
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Reaksiya mohsullarinin toplanmasi kinetikasi sokil 1-do gostorilmisdir.
[PBHP-in omolo golmoasi oksigenin udulmasi ilo eyni zamanda baslayir, ona
gora do IPBHP-in toplanmasinin kinetik oyrilori miioyyon bir induksiya perio-
duna malikdirlor. Nanometal tozlarinin istiraki ilo IPB-un oksidlosmosi natico-
sindo hidroperoksidlorin toplanmasi onlarin asagi qatiliginda xotti xarakter
dasiy1r (sokil-1-ayri3). Sonra onun toplanmasi bas verdiyi ti¢lin asililiq doymus
oyri xarakteri dasiyir ki, bu da ya sistemin komponentlori arasinda kompleks
omalo gotirmasilo, ya da hidroperoksidlerin parcalanmasi ilo slagadar olur.
Ikinci forziyyo daha diizgiindiir. Belo ki, reaksiya qarisiginda asetofenon va di-
metilfenilkarbinol askar olunmusdur. IPB-un kompozisiya materiallar1 istiraki
ilo oksidlosmosi zamani bdyiik iistiinliiklo IPBHP (sokil 1 oyri 1; 2), dimetil-
fenilkarbinol va asetofenonun izlari amals galir.

Belalikla, nanometal tozlarmin aliminiumoksohidroksido barkidilmasi,
[PB-un oksidlosmosi reaksiyasinda kompozisiya materiallarinin katalitik aktiv-
liyinin doyigsmasino gotirb ¢ixarir ki, bu da katalizatorun sothindo reaksiyaya
qabil morkozlorin yerlorinin doyismasi ilo alagodardir [13]. Miixtolif quruluslu
karbohidrogenlorin oksidlosdirici kimi molekulyar oksigenlo selektiv oksid-
lasmasi naticasinds magsadli mohsullarin alinmasi probleminin halli katalizin
osas istiqamatlorindon biri olub, metalkompleks katalizatorlarinin istifadosino
onomli yer verir [14,15].

Ftalimid katalizatorlarinin istiraki ilo maye fazada IPB-un oksidlogsmaosi-
nin effektiv metodu islonmis, osas texnoloji parametrlorin oksidlogsmonin se-
lektivliyino vo siirating tosiri Oyronilmisdir [16]. Bu katalizatorlarin istifadosi
oksidlagsmonin orta temperaturunu 10-15°C asagi salir, hidroperoksidlorin top-
lanma siiratini 7%-o qodor artirir. Ftalimid katalizatorlarinin, temperaturun, ini-
siatorun vo onlarm birliyinin, IPB-un konversiyasina va oksidlogmasina, eyni
zamanda hidroperoksidin omologolmasi selektivliyino tosiri Oyronilmisdir. Fta-
limidlorin osas katalizator kimi secilmasi onlarin alinmasi iiclin xammalin
miimkiinliiyii vo sintezin sadoliyi ilo olagodardir. N-ftalimidlorin gatiliginin
Oyronilmosing aid todqiqatlar gostorir ki, katalizatorun torkibinin 1.35%-don
2.7%-o qodor artmasi IPB-un oksidlosmosi siirotini artirir. Lakin qatiligin
2.7%-don 4.05%-5 qader sonraki artimi reaksiyanin siirotinin agagi olmasina
vo amolo golon hidroperoksidlorin migdarinin azalmasina sobob olur. Cox gii-
man ki, bu N-hidroksiftalimidin tadqiq olunan karbohidrogende mohdud mig-
darda hall olmas ilo olagodardir. Miioyyon olunmusdur ki, N-hidroksiftalimi-
din tokrar istifadasi 4-5 tsikl orzinds prosesin asas gostaricilorini asagl salmur.
Lakin IPB-un oksidlosmosinin olave mohsullar1 (asetofenon, benzoy tursusu vo
benzaldehid) IPBHP-in omolo galmosi selektivliyini asagi salir. Bununla alaqo-
dar olavo mohsullarin IPB-un oksidlosmosina tasiri dyronilmisdir. N-hidroksof-
talimidlorin istiraki ilo IPB-un va alave mohsullarinin imumi torkibinin 1 kiitla
faizi qodor oldugu miihitdo IPBHP-in omalo golmoasi selektivliyi 90% -don ¢ox
olmur, onun reaksiya miihitindo miqdart iso 30.3 kiitlo faizi toskil edir. Tapil-
migdir ki, ilkin karbohidrogendo olave mohsullarin 0.05mol/l migdarinda ol-
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mas1 yol verilo bilon hoddir. Homginin texniki IPB-un oksidlogsmasing, selek-
tivliyino temperaturun tosiri 6yronilmis vo geyd olunmusdur ki, 60 doqigo or-
zindo IPB-un konversiyasi tagriban 22%, IPB HP-in omolo golmosi selektivliyi
is9 90.5% toskil edir. N-hidroksiftalimidlorin istifadasi hidroperoksidlorin
omoalo golmosinin selektivliyi 90% olmagqla IPB-un oksidlosmasi siiratini 2-3
dofo artirmaga vo buna gora do bu prosesi intensifikasiya etmoys imkan ya-
radir. IPB-un Kkatalitik vo qgeyri-katalitik oksidlosmosindo hidroperoksidlorin
toplanmasi qanunauygunluglarinin miiqayisasi, bu prosesin effektivliyinin art-
masinda ftalimid katalizatorlarinin istifadosinin mogsodouygunlugunu gdéstarir.
Sonaye miqyash reaktorlarda oksidatlarin olma miiddati iic saata qo-
dordir, bu zaman torkibinds IPBHP- in miqdarmin 20-25% oldugu oksidat ali-
nir. N- hidroksoftalimidin istifado olunmasi zamani bu noticoys 75 doqiqgo
orzinds nail olmaq olar ki, bu da reaktorun mohsuldarligini 15-20% artirmaga
imkan verir. IPB-un hidroperoksidlors oksidlosmasi zencirvari-radikal mexa-
nizmi iizro gedir. N- hidroksoftalimidlorin oksidlogsmo prosesini siirotlondirmasi
oksidlosdirici maddenin peroksid radikali ils qarsiligl tesiri asasinda N- hid-
roksoftalimid molekulundan N-oksiftalimid radikalinin omoalo golmaosi ilo ola-
qadardir. N-oksiftalimidin amolo golmasi faktt EPR metodu ilo tacriibi tosdiq
olunmusdur. Bu prosesin osasini asagidaki katalitik tsikl togkil edir [17].
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Bu tsiklin hoyata ke¢cmasi iigiin sistemdo zoncirin hoyocanlanmasi vacib
sartlorden biridir, ona gors ki 100-120°C temperaturda vo N-hidroksiftalimid-
lorin istiraki olmadan izopropilbenzolun maye fazada oksidlogsmasi praktiki
olaraq miimkiin deyil.

Beloliklo, mogalodo maye fazada IPB-un oksidlogsmasi reaksiyasina kata-
lizatorlarin, ingibitorlarin selektivliyinin reaksiyanin siiratino vo mohsullarin
selektivliyino tosiri dyranilmisdir. Izopropilbenzolun selektiv oksidlosmasi no-
ticosindo alinan sonaye ohomiyyatli tizvi birlogsmolorin sintezi {i¢iin kataliza-
torlarin se¢imi boyiik ohomiyyat kosb edir. Son onilliklor orzindo nanodlgiilii
nanostrukturlagmis vo nanokompozit materialllar1 asasinda karbohidrogenlarin
molekulyar oksigen, hidrogen-peroksidlo oksidlogsmo proseslori yeni nosl kata-
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lizatorlarin vo katalitrik sistemlorin istirakinda aparilmasi ilo sociyyolonir. Alii-
minium oksohidroksid asasinda Fe, Cu, Co, Ag nanometal tozlarinin aktiv fa-
zali kompozisiyalar1 alinmigdir. Miixtolif katalizatorlarin istiraki ilo izopro-
pilbenzolun maye fazada oksidlogsmasi proseslorine dair osorlor tohlil edilmis
vo son illor imidlor ilizvi birlogmolorin aerobik oksidlosmo proseslorinds yeni
effektiv geyri-metal torkibli katalizatorlar kimi irali siiriilmiisdiir. Miioyyan
olunmusdur ki, imidlor arasinda on dyronilon, todqiq vo totbiq olunan katali-
zator N-hidroksiftalimiddir. Eyni zamanda digor imidlor haqda belo malumat,
demok olar ki, yox doracosindadir. Bu sobabdon oksidlogsma proseslorinds yeni
ndv imidlorin dyranilmasi mogsadouygundur. Toqdim olunan igde sintez olu-
nan N-(p-hidroksifenil) dixlormaleimidlo iPB-un hava oksigeni ilo 100° C tem-

peraturda oksidlogsma prosesinin naticalori toqdim olunur.

Eksperimental hissa

Tadqiqat isinde "Sigma-Aldrich Gmbh" firmasi torafindon istehsal olun-
mus, tomizlik daracasi 98% olan izopropilbenzol istifado olunub. imid labora-
toriya soraitindo, buzlu sirks tususu miihitinds dixlormalein anhidridi ilo p-hid-
roksianilinin 1:1 mol nisbatindo qizdirilmasi naticosindo sintez olunmus, tor-
kibi va qurulusu spektral vo kimyavi metodlarla toyin olunmusdur. Oksidlosma
prosesi 100°C temperaturda 5 s. miiddstinds barbotaj tipli siiso reaktorda apa-
rilmigdir. Alinan oksidat mohsulu «Agilent Technologies, 7820A GS system»
cihazinda xromkiitlospektrometriya iisulu ilo todqiq olunmusdur.

Tacriibalorin naticasi vo onlarin miizakirasi

Dixlormalein tursusunun N-(p-hidroksifenil)imidinin alinmasi

Soyuducu, termometr, damci qifi vo mexaniki garisdirict ilo tomin olun-
mus 4- bogazli kolbaya 16,7 q (0.1 mol) DXMA,60q buzlu sirks tursusu toko-
rok, damci qifi ilo 10,99 (0.1 mol) N-p-hidroksifenilamin olavo edilir. Qarisiq
80°C-da 30 dag., 118°C-da iso 90 doq qarigdirilir. Sonra mohlul garigdirilmagla
10°C-ya gadar soyudulur. Alinan ¢okinti siizilliir, su ile yuyulur vo vakuumda
60°C-do qurudulur. Cixim 22,18q (86%) toskil edir. Reaksiya asagidaki sxem
izro iki morholodo gedir. ©Ovvoalco amidotursu sonra iso su ayrilmagla tsikl qa-
panir, imid amala galir [18-20].

cl—g—g = Cl—C —COoH
I >0 +HN.R — |l A
CI_C_CHD ol CI_C—C—N—R 'HEO
[
O H
0
c1-<|:|-c*
Cl-C c\>N'R
Y0
R:p-OHC6H4
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Alman maddanin qurulusu [Q-spektr va element analiz vasitosilo miioy-
yon olunmusdur. [Q-spektri KBr-do Nikolet IS10 Thermo Scientific USA tipli
spektrofotometrdo ¢okilmisdir.

IQ-spektr, v, sm™ 1755-1711 (C=0), 1642 (C=C), 1339 (=N-), 1480-
1400 (C-H), 839 (CeH4), 735 (C-Cl) Tapilmisdir, %: C 46,47; H 1,92; Cl
27,55; N 5,44 CoHsCI,NO; .Hesablanmisdir, %: C 46,51; H 1,94; Cl 27,52;
N 543

Alinan imid sarimtil rongli kristal olub benzol, toluol, aseton vo s. iizvi
holledicilords yaxs1 hall olur. Tyime= 204-206 oc.

izopropilbenzolun dixlormalein tursusunun N-(p-hidroksifenil)imidi
ilo aerobik oksidlosmasi

Oksidlogmo reaksiyasindan sonra alinan oksidat xromkiitlospektromet-
rik tisulla analiz edilmisdir. Oksidatin torkibindo olan osas mohsullar cadval 1-
do gostorilmisdir.

Cadval 1
izopropilbenzolun dixlormalein tursusunun N-(p-hidroksifenil) imidi ilo
aerobik oksidlosmasi naticosinds alinan oksidatin tarkibindos olan asas
mohsullar (Reaksiyada imid 1% Kkiitls ilo gotiiriilmiisdiir).

Oksidatin torkibindo miioyyan olunmus dsas Cixim, kiitlo, %.
mohsullarin adlar:
izopropilbenzol 26,177
2- fenilpropen 4918
1,2,3,4-tetrametilbenzol 1,159
fenol 0,208
asetofenon 16.941
dikumilperoksid 13,943
2,4-dimetilbenzoy tursusu 3,478
benzol,1,1-(1.1.2.2-tetrametil-1,2-etandiil)bis- 5,149

Cadvaldon goriiniir ki, izopropilbenzolun timumi konversiyas: 73,83%
toskil edir. Bu zaman miixtolif iizvi mohsullar: 2- fenilpropen, alkilbenzol
(1,2,3,4-tetrametilbenzol), fenol, keton (asetofenon), dikumilperoksid, tursu
(2,4-dimetilbenzoy tursusu) vo benzol, 1,1-(1.1.2.2-tetrametil-1,2-etandiil)bis-
alinir. Burada bir maraqh fakti da geyd etmok lazimdir ki, oksidlosmo mohsul-
larinda izopropilhidroperoksid(IPBHP) qeyd olunmur. Miigayisa iigiin cadval
2-do izopropilbenzolun miixtalif temperaturlarda aerobik oksidlogsmo prosesi
noticasindo IPBHP alinmas verilmisdir.
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Cadval 2
N-hidroksiftalimidin istirakinda izopropilbenzolun onun
hidroksiperoksidina cevrilmasi prosesino temperaturun tasiri
(N-hidroksiftalimid 2,7 % Kkiitls nisbatinds gotiiriilmiisdiir)

Tempe- | Reaksiya miiddoti Oksidatda IPBHP-in IPBHP-in amala

catur. °C s IPBHP-in selktivlivi. % golmoasinin orta
’ ’ miqdar1,% yL. 7o surati, % kiitlo /s

100 3.0 29.3 91.3 9.8

110 3.0 37.2 92.0 12.4

120 2.5 47.9 95.0 19.6

130 1.0 50.1 91.3 50.1

Cadval 2-don goriiniir ki, 100°C va 3 saat miiddotinds 30% IPBHP amoalo
golir. Homin soraitds iso dixlormalein tursusunun N-(p-hidroksidfenil)imidi is-
tirakinda aparilan reaksiyada iso IPBHP osason iizvi mohsullara gevrilir. (2- fe-
nilpropen, alkilbenzol (1,2,3,4-tetrametilbenzol), fenol, keton (asetofenon), di-
kumilperoksid, tursu (2,4-dimetilbenzoy tursusu) vo benzol, 1,1-(1.1.2.2-tetra-
metil-1,2-etandiil)bis-). 120°C va 2.5 saat miiddatindo (cadval 2) oksidlosma
noticasindo IPB-un iimumi konversiyas1 50% toskil etdiyi halda, homin soraitda
iso dixlormalein tursusunun N-(p-hidroksifenil)imidi istirakinda aparilan reak-
siyada 100°C-da 73,83% toskil edir. Belaliklo, biitiin yuxarida deyilonlori iimu-
milogdirarok, asagidaki naticolori ¢ixarmaq olar.

NOTICOLOR

1. IPB-un selektiv oksidlosmasi naticasinds alinan sonaye ohomiyyatli iizvi bir-
logmolorin sintezi ti¢lin katalizatorlarin se¢imi bdylik ohomiyyat kasb edir.

2. Miioyyan edilmisdir ki, N-(p-hidroksifenil)dixlormaleimid gostarilon reak-
siyada katalizator kimi yiiksok aktivliyo malikdir vo reaksiya zamani alinan
izopropilhidroperoksid miivafiq oksidlogsmo mohsullarina gevrilir.

3.Alinan imidin oksidlogsmo reaksiyalarinda alkillosdirici xassoyo malik olmasi
miioyyon edilmis vo gostorilmigdir ki, 100°C vo 5 s miiddstinds katalizato-
run 1 % Kkiitlo nisbatindo IPB-un iimumi konversiyas1 73,83% toskil edir.

4 N-(p-hidroksifenil)dixlormaleimidin IPB-un aerobik oksidlogsmo reaksiyala-
rinda katalizator kimi totbiqi toklif edilir. Lakin toklif olunan imid izopropil-
hidroperoksid alinmasi {i¢iin istifado oluna bilmoz
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AKTUBHBIE METAJUIMYECKUAE U HEMETAJUIMYECKUE KATAJIM3ATOPBI
ADPOBHOT'O OKMCJEHMS M30MPONTAJIBEH30JIA
2.5.3EIHAJIOB, .M.HATUEB, ®.M.MAMEJIOB, C.A.AJINEBA,
M.M.HAJIUPH, .M. AXMEJTOBA, M.SLMATEPPEMOBA,
H.A.ABJJYPAXMAHOBA, I'.IILACAJI3AJIE
PE3IOME

[IpoanaiM3upoBaHbl U CUCTEMATU3UPOBAHBI COBPEMEHHBIE IyOIMKAIMU 110 KUAKO(a3-
HOMY OKHCJICHUIO aJKWJIAPOMATHYCCKUX YIJIEBOAOPOJOB B IPUCYTCTBUU PA3JIMYHBIX METal-
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JIMYECKUX U HEMETAJUTMIECKUX KaTaau3aTopoB. CKOPOCTh PEAKIIMU U COCTAB MPOITYKTOB OKHUC-
JICHUSI B MPUCYTCTBUU MCTAJUIMYCCKUX HAHOIIOPOIIKOB B 3HAYUTEIHHON CTCIICHH 3aBUCHT OT
npupoAbl Metauia. ECliM MPOBOJWTH PEAKIHUI0 C YYaCTHEM HEKOTOPBIX HEMETaJLTHYCCKUX
KaTaJIn3aTOPOB, TO CKOPOCTh THAPONEPOKCUIHOTO OKUCIICHUSI MOXHO YBEIHYHUTh B 2-3 pa3za. B
MPEJCTABJICHHOW PabOTe OMUCAHBI PE3YJIbTAaThl a3POOHOrO OKHCICHUS H30IPOIIIOCH30a B
npucyrctBun N-(n-rugpokcudennn)muxnopmanenvuaa npu 100°C. VeranosieHo, 4to mog

KaTaJIUTHUECKUM JICHCTBHEM MMHJA OKHCIHWTENIbHAs KOHBEPCHS YIIEBOAOPOIA JOCTHUTacT
73.83%.

KroueBble €J10Ba: M30MPONUIOCH30/1. a9pOOHOE OKHUCIICHUE, MMHUIBI, KaTATUTHICCKAs
aKTUBHOCTH, areToeHoH, 2-QpeHMIporeH, (eHols, ankwiOeH30, 2,4-TUMeTHI0CH30MHAS
KHCJIOTa

ACTIVE METAL AND NON-METAL CATALYSTS
FOR AEROBIC OXIDATION OF ISOPROPYLBENZENE

E.B. ZEYNALOV, Ya.M.NAGIYEV, FM.MAMEDOYV, S.A.ALIYEVA,
M.I.NADIRI, L..AHMEDOVA, M.Ya.MAGERRAMOVA,
N.A.ABDURAHMANOVA, G.S.ASADZADE

SUMMARY

Recent publications on liquid-phase oxidation of alkyl aromatic hydrocarbons in the
presence of various metal and nonmetallic catalysts are analyzed and systematized. Reaction
rates and structure of the oxidation products in the presence of metal nano-powders substantial-
ly depend on a metal nature. If reaction is conducted with some nonmetallic catalysts the oxi-
dation rate can be increased by 2-3 times. In the presented work results of aerobic oxidation of
icopropylbenzene conducted in the presence of N-(p-hydroxyphenyl)dichloromaleimide and
100°C are described. It has been established that under catalytic action of the imide the hydro-
carbon oxidation conversion reaches 73.83 %.

Key words: isopropylbenzene, aerobic oxidation, imides, catalytic activity, acetophe-
none, 2-fenylpropene, phenol, alkylbenzene, 2,4 - dimetylbenzoic acid
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MN3BJEYEHUE NOHOB ME/IA (II) U3 BO/IHBIX PACTBOPOB
HATPUEBOM COJIBIO TPOMHOI'O CONOJUMEPA
MAJIEMHOBAS KHCJIOTA - I'EIITEH-1- CTUPOJI
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H3zyueno erusnue gpemenu KOHMAKmMaA, UCXOOHAs KOHYEHMPAyUusi UOHO8 MeOU U KO-
JUYECMBO COpOenma Ha CMenenu u3eledeHuu Meou U3 60OHbIX PACMEOPO8 HAMPUesoll
COMbIO MPOUHO20 CONONUMEPA MANEUHOBAST KUCIOMA-cmupon-cenmen-1. Dxcnepumen-
manvbHvle OanHble OvLIU 0Opabomansvl 8 KOopounamax ypasuenutl Jlenemopa u Dpeiino-
JUXA, Onpedeiienbl 3HAUeHUA MAKCUMATbHOL copoyuonnoti emxocmu (0.735, 0.74182:2") u
opyaue napamempul SMUx ypaeHeHU.

KuaroueBbie ciioBa: copOIms, COpOIOHHAS EMKOCTh, H30TepMa, HOHBI Meu (11)

J{ns1 u3BIEYEHUST MOHOB TSKENBIX METAJUIOB M3 BOJHBIX PacTBOPOB HC-
MOJIB3YIOTCS Pa3IMYHbIC TPUPOJHBIE U CHUHTETUYECKHE COPOCHTHI, Copepxka-
HI1e akTUBHbIE (YHKIIMOHAJIbHBIE TPYNIbI. bolblIoe mpakTH4YecKoe 3HaYeHHe
UMEET aJICOPOIHS HOHOB TSDKEIBIX METAJUIOB U3 BOJHBIX CpEJl MOTUMEPHBIMH
COpOEHTaMU C PA3IUYHBIMU PEAKIIMOHHOCIIOCOOHBIMU TpyIIaMu aTomMoB. B
auteparype nocienHux 10-15 jetr mosBMIOCH AOCTATOYHO MHOTO PadoT, MO-
CBALIEHHBIX 3TON mpobieme. HoBble xenarooOpa3zyroliye COMOIMMEpPHI Ma-
JIEMHOBOTO aHTUAPUJIA U MATIEMHOBOM KHUCIIOTHI C Pa3JIMYHBIMU COMOHOMEpaMU
OBLIN MCTOJIb30BaHbI s M3BNeueHus noHoB Meau (II) u npyrux Tsoxensix me-
TaJUIOB M3 BOJAHBIX PacTBOPOB [1-7]. MoaudunmpoBanHbiii 3-aMHHOOESH30MHON
KHUCTIOTOH MONMH(CTUPOI-a/1m-MaJeHHOBBIN aHTUAPU) OBLI HCIIONIH30BAH B Ka-
yecTBe copoenta misa u3snedeHus nonos Fe(Il), Cu(ll), Zn(Il) u Pb(Il) u3 Box-
HbIX pacTBOpoOB [1]. IIpolieHT M3BIEYEHUS] MOHOB PACIIOIAraeTCs B CIEAYIO-
mem psiay: Fe(1l) >Cu(Il) >Zn(II)>Pb(Il). CopbenT s dextuBen mis copoum
Ha3BaHHBIX MOHOB M3 CTOYHBIX BOJ. HOBBIH CIIUTHIN COpOEHT, MOJy4eHHBIH
COMOJIMMEpHU3ALMEN CTUPOIa U MAJEMHOBOM KHCJIOTHI B NMPUCYTCTBUU TUBH-
HWIOEH30514a, MPOSBIISUI BHICOKYIO COPOIIMOHHYIO CIIOCOOHOCTD 0 OTHOIICHHUIO
K MOHAM XpoMma, jkeJjie3a, HUuKems, Meau 1 cBuHIA [2]. CopOrnpionHas EMKOCTh
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copoenTa o otHomeHuto nonos Cr (III), Fe (I1I), Ni (II), Cu (II) u Pb(Il) umerot
sauenns 10,2; 14,3; 142; 154 u 8,0 wme -2'1, COOTBETCTBEHHO. XeJja-
TOOOPa3yIOIIUi CONOIMMEp, COJEPIKAIIUN KapOOKCHIIbHYIO MM KapOOKCHIIAT-
HYIO IpyMIIbl, ObUI CHHTE3UPOBAH SMYJIbCUOHHON CONMOJIMMEpU3alel dTHIME-
TaKpuiIaTa ¢ JUBUHUIOEH30JI0OM M TECTUPOBAH B KAaueCTBE aJCOPOEHTA IS M3-
BJIICUCHUS MOHOB TOKCHYHBIX TSHKEJIBIX METAJIOB [3].

ABropamu [8] mpezacraBieHHOW paOOThI OBLI MCCIEIOBAaH MPOLECC H3-
BieueHus: noHoB Menu (II) U3 BoAHBIX pacTBOPOB HAaTPUEBOM COJIBIO COMOJIM-
Mepa MaJICMHOBAs KUCJIOTa-CTUPOI-aJIIMIIITPOITUOHAT.

B nannoit pabote 06cykaaroTcs pe3yIbTaThl U3BJICUEHUS HOHOB MEIH U3
BOJIHBIX PACTBOPOB HATPHEBOM COJIBIO TPOMHOI'O COMOIMMEPA MAJICMHOBAs KH-
CJIOTa-CTUPOJI-TenTeH-1.

JKCNePpUMEHTAIbHASA YaCTh
HarpueBas coib TpOMHOro CONOJIMMEpa MaJE€UHOBOW KHUCJIOTHI C TenTe-
HOM-1 u ctuponom (HMI'C) Obiia moiydeHa THIPOIM30M TPOMHOTO COMOJH-
Mepa MaJeuHOBBIN aHruapui-rentes-1-ctupon 10%-usiM pactBopom NaOH.
[TonmyyeHHas coyib HECKOJIBKO pa3 MPOMBIBAIACH AllETOHOM M BBICYIIMBAJIACh B
BaKyyM-CyIIiJIbHOM mikady. VcXomaHblil TpoitHOW comoiaumep ObUT CHHTE3U-
pOBaH 1o u3BecTHOM Metoauke [9]. Jlns uzyuenus copOIIMOHHOM ctocoOHOCTH
CHHTE3MPOBAHHOW COJIM OBUT MCIIOJIb30BaH BOJHBINA pacTBOp noHOB Meau (II)
pasimasoil kouuenTpanuu (0,0025-0,02 moas 1”'). PaBHOBECHAsT KOHIGHTpA-
s MOHOB MENIU ONpeaessiach (OTOMETPHUECKUM METOAOM C HCIOJB30-
BaHueM B kauecTBe peareHta 0.001M pactBopa KcuneHona-opanxkeBoro. OnTu-
Yyeckas IUIOTHOCTh ObliIa M3MepeHa Ha cnekTpodotokanopumerpe KOK-2 npu

A=540 um. CterneHb COpOIMH BBIYUCIAIACK IO (hopMyIIe

C,-C
R=—"—<.100%,
0
a copOunoHHast EMKOCTh 1o popmyrie
C _(Co_Ce)'V -1
=—" "¢ monve

e 9

8
-1
rae Cp u C,—MCXO0/IHasl U paBHOBECHAs] KOHLEHTPAI[Md UOHOB MeIH (Mob ),
COOTBETCTBEHHO, V-00bEM pacTBopa CuSQy, B3sTOTO It cCopOumu (1), g-Macca
copOeHTa (2).

Pe3yabTaThl M 00Cy:KIeHHE
IIpu wuccnenoBaHuu copOLMM MOHOB MEAM M3 BOJHOTO pAacTBOpa CHHTe-
supoBanHOH HMI'C ObUT0 M3y4eHO BIUSHHME KOHTAKTHOT'O BPEMEHHU, MAacChl
MOJIMMEPHOM COJIM M MCXOJHOW KOHLEHTpauuu HOHOB Menu. doromerpu-
yeckoe onpeneneHue noHoB meau(Il) mpoBoaunock mpu pH=6, T.K. KOMILIEK-
coobpazoBanue noHoB meau (II) ¢ kcusaeHon-opaH)XeBBIM NMPOUCXOAUT TPU
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pH=6 [10]. B Tabaunel npuBeneHbl TaHHBIE TIO 3aBUCUMOCTH CTETICHH W3BJIC-
YeHHUS MOHOB MEIU OT KOHTaKTHOTO BpeMeHHW. Kak BUAHO M3 TaOIMIBI, CTe-
MeHb COPOLIUY YBEIMYMBACTCS C YBEJIMYEHHUEM KOHTAKTHOTO BPEMEHHU, JOCTH-
ras 75.8-76% 3a 80-90 MuH. DTO yKa3pIBaeT Ha JIOCTATOYHO BBICOKYIO I Pek-
TUBHOCTh CHHTE3UPOBAHHOTO copOeHTa jyisi m3BiedeHus noHoB menu (II) u3
BOJIHBIX PAaCTBOPOB. 3aBUCUMOCTb CTEIIEHU WU3BJICYEHHUS] HOHOB MEJIU OT MAacChl
HMI'C mpencraBnena B Tabaune 2. BuaHo, yTo mpu BBIOPaHHBIX YCIOBHSIX
YBEJIMYEHUE MACChl COpOEHTa MPUBOAUT K YBEITUYEHHUIO CTENEHU COpPOLUU U
3TO TIPOJOKACTCS 0 MAcChl MOTHMEpHOi comul.25 . [JanbHeiimee yBe-
JMYEHHE MacChl COpOEHTa MPAKTUUYECKH HE CKa3bIBaeTCs Ha CTENEHU M3BJeye-
HUSl MOHOB METaJUla MPU BBIOPAHHBIX YCJIOBUAX. JTO BUIUMO, CBSI3aHO C Ha-
CBILIEHNEM aKTUBHBIX PEAKIMOHHBIX IIEHTPOB COpOEHTa MpH BHIOpaHHOU HC-
XOJHOM KOHIEHTpaluu noHoB Meau. Ha puc.]l wimoctpupyercst 3aBUCUMOCTh
CTENEHU COPOIMU OT MCXOJHON KOHIICHTPAIHH Cu’". Kak BHJIHO U3 puc.l ¢
YBEJIUYCHUEM KOHIICHTPALlUM MOHOB MEIU YMEHBIAETCS CTENEeHb H3BJeue-
HUS, YTO CBSI3aHO, MO-BUJUMOMY, C YMEHBIIEHUEM YHCJIa PEaKIMOHHBIX IEH-
TPOB, CIIOCOOHBIX K B3aMMOJEHCTBUIO C MIOHAMHU MEIH, MO MEPE YBETUUYCHHUS
KOHIEHTPAIlUU HOHOB METaJlIa.

Tabmauma 1
3aBucumocth crenenn copouun(R) oT BpeMeHH KOHTaKTa

(Co= 0.32 r-1,g=1.25 r-ur!, V=0.04 11, 20°C)

Bpews, mun. 20 30 40 50 60 70 80 90

Crenens copbumn, R, % | 53.7 | 60.5 64.8 | 674 | 722 | 745 | 758 |76

Tabmauma 2
3aBHCHMMOCTH cTeNneHH u3BJjaeyeHuss noHOB Meau (R) ot macest HMI'C (g)

(Cy=0.32 22’ 20°C, 7=80 mun,V=0.04n)

g, on’! 0.375 0.5 0.625 0.75 1.0 1.125 1.25 1.375
R (%) 60.0 65.3 67.5 70.3 73.4 74.9 75.8 76.3

R 80

70 -

=

2 0

g

7

B 50

=

E

e 40 T T T T T

0 025 0,5 095 1 1,25
IcxopHaa koHeHTpaima Cu? Co, rr!

Puc.1.3aBUCHMOCTB CTETICHU COPOIMK OT UCXOHOMN KOHIeHTpauy noHa meau (11).
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Puc.2. M3orepma copOrum.

bruta moctpoena nzorepma copobuuu (puc. 2), Mo KOTOpoi ObUIa ompezeseHa
JKCIIEpUMEHTAaNIbHAsl PaBHOBECHAs COpPOIMOHHAs EMKOCTh. BuaHo, 4TO mpu
BBIOPAHHBIX YCIOBHUSX SKCIIEPUMEHTaJbHAsi paBHOBECHas COPOIMOHHAs EM-
koctb HC mo otHomenuto k nonam meau(ll) cocrasnser 0.51822". [Tonyuen-
HBIE SKCIIEPUMEHTANIbHBIC JaHHBIE ObIM 00pabOTaHBl B KOOPJWHATAX YpaBHE-
Huii Jlearmropa u @peniHmxa

C__ ! , ' ¢ (ypasuenue Jlenrmiopa)

qc KLqmax qmax
loggq, =logK, + llog . (ypaBHenne OpertHunmxa),
n

rae: C, — paBHOBECHasi KOHIIEHTPaLIUS Cu** (2-11'1), g. — PaBHOBECHasl COpOIH-
oHHast 8MKOCTb copbenTa (2+2”),K; — KoHcTanTa ypasuenus Jlenrmiopa (127),
Ky — xoncranta @peitnumxa (2-2’).Ha puc. 3, 4 npuseness! rpaguxa oopa-
OOTKM 3KCIIEPUMEHTAILHBIX JAHHBIX B KOOpAWHATAX ypaBHeHHH JIeHrmiopa u
Opetinmxa. Bunno, uro copouus nonoB meau (1) momumepHoit conbro Xopo-
110 onuchiBaeTcs Moaensamu Jlearmiopa (R°=0.997) u ®peiinnuxa (R’=0.9827).

O
1.5 7 15 125 -1 <075 -05 -0.25
1.25 log Ce -0.2 A
1 0.4 -
9,75 -
=05 | g ; -0.6
3% y=13601x+0,3718
0.25 1 R*=0,997 -0,8 -
0 =
T T T 1 ’ ;.‘I‘I]- i
o, 0z 04 00 08 y=0.6018%-0.1262 =
PaBHoBecHaA koHLl, Cu*.Ce, r 1 RZ= 0.0827 12

Puc. 3. I'paduk 3aBucumoctu C/q.=f(C,). Puc.4. I'paduk 3aBucumocru logq.=f(logC,).

W3 rpaduueckux 3aBUCUMOCTEN ObUIM BBIYMCICHBI MaKCHMajbHas COPOLIMOH-
Hast émkoctb 0.7352:2" (ypasrenue Jlenrmiopa), 0.7422-2" (ypaBaerne dpeiin-
JUTHXA) U IpYyTHE TMapaMeTphl STUX ypaBHEHUH, KOTOPBIC MPECTaBICHbI B Ta0-
gune 3. Kak BuaHo U3 TaOmunpl 3, HalaeHHAas HOCTATOYHO BBICOKAs MAaKCH-
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MajibpHas copomuonHas émkocth HMI'C yka3piBaeT Ha BBICOKYIO 3 (HEKTHB-
HOCTb CMHTE3UPOBAHHOW NOJMMEPHOM COJIM IpU U3BJIe4YeHnH MoHOB Meau (II)
U3 BOJIHBIX pacTBOpoB. ClielyeT OTMETHUTD, YTO 3HAUEHUE HKCIIEPUMEHTAIBLHOM
cop6uponHoii émxoct HMI'C, HaiineHHoe u3 u3otepMsI copormu (0.513 227,
puc.2) 6mmke K MaKCUMaJbHOMY 3HAa4€HHUIO COPOIIMOHHON EMKOCTH, BBIYHC-
JeHHoMY u3 rpaduk ypaBHeHuit Jlenrmiopa u @peitnanuxa.

Ta6numa 3
ITapameTpsl ypaBHeHnuii Jlearmiopa u @peiiaianxa
ITapameTpsl ypaBHenus JIenrmropa ITapamerps! ypaBaenust Opeiiuxa
_qﬂwze'j Kon2' R” 1/n n Ky, 2o’ R”
0.735 3.659 0.997 0.6018 1.659 0.742 0.9827

ITo 3navenuto ¢axropa //n B ypaBHeHHH DPpeiHINXA MOKHO CYJUTh O
xapakrepe cop6uuu, T.K. ecian 0< (I/n)<l, TOo copOIus MmpeacTaBiasieT coOon
xemucopoumro [11]. Y3 tabmuier 3 BugHO, uto (//1) =0.6018 M 3TO TOBOPUT O
TOM, 4TO H3BJeueHne noHOB Meau(Il) copOeHTOM HOCHUT XMMHUYECKHA Xapak-
tep. Koncranta Kg xapakTtepuszyeT MakCHMaIbHYIO COPOIIMOHHYIO €MKOCTD,
KOTOpO#i cooTBercTBYeT 0.7422:2", uTO COrmacyercs ¢ JAHHBIME U3 H30TEPMbI
Jlernrmiopa (0.7352:27).

3akiiroueHue

N3yuensl ycnoBus u3BiedeHuss noHoB meau (II) m3 BOmHBIX pacTBOpOB
HAaTPUEBOM COJIBIO TPOMHOTO COMOJUMEPA MAIEMHOBOM KHUCJIOTBI CO CTUPOJIOM
U TENTEHOM-1 U yCTaHOBJIEHBI 3aBUCHMOCTH CTETIEHU U3BJIEUYEHUS HOHOB MEAU
U3 BOJHBIX PaCTBOPOB OT BPEMEHHU KOHTAKTa, OT KOJMWYECTBA MOJUMEPHOH CO-
JM, OT UCXOAHON KOHLEHTpAllui HOHOB Meau B pacTBope. [lonydennslie skcme-
pUMEHTaJIbHBIE JaHHBIE ObLTH 00paboTaHbl B KOOpAWHATax ypaBHeHUil JleH-
rmiopa u Opeitaamxa. 3 rpadukoB 3TUX ypaBHEHUI ObUIA BBHIYUCICHBI MaK-
CHMAaNbHasi COPOLHOHHAs EMKOCTh, KOTOpas uMeet 3uadeHms 0.735 u 0.742 o2,
coOTBeTCTBEHHO. [lomyueHHble JaHHBIE yKa3bIBAIOT HA XUMUYECKUIN XapakTep
npoiiecca copOIum.
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MALEIN TURSUSU-HEPTEN-1-STiROL UCLU BIRGOPOLIMERININ NATRIUM
DUZU iL® Cu(ll) IONLARININ SULU MBHLULDAN CIXARILMASI

E.0.9KBOROV, E.O. SIRINOVA, 0.H.OKBOROV,
S.R.QAFAROVA, S.B.HOSONZADO

XULASO

Malein tursusu-hepten-1-stirol ii¢lii birgopolimerinin natrium duzu ils Cu(Il) ionlarinin
sulu mohluldan ¢ixarilma doracosine kontakt miiddotinin, mis ionlarin ilkin qatiliginin vo
sorbentin miqdarinin tasiri 6yronilmisdir. Tacriibi naticolor Longiimir vo Freyndlix tonliklorinin
koordinatlarinda islonmis vo sorbentin maksimum sorbsiya tutumunun uygun olaraq 0.735 va
0.742 g g 'oldugu miioyyen edilmisdir.

Acar sozlar: izoterm, mis(II) ionlari, sorbsiya, sorbsiya tutumu.

REMOVAL OF THE COPPER (II) IONS FROM WATER SOLUTIONS BY SODIUM
SALT OF THE MALEIC ACID-HEPTENE-1-STYRENETERPOLYMER

E.O.AKBAROYV, E.A.SHIRINOVA, O.H. AKBAROYV,
S.R.GAFAROVA, S.B.HASANZADEH

SUMMARY
The influence of the contact time, copper ions’ initial concentration and sorbent amount
on copper ions’ removal degree from water solution by sodium salt of the maleic acid-heptene-
1-styrene terpolymer has been studied. Experimental data are examined with Langmuir,
Freundlich equations and the values of the maximum sorption capacity of the sorbent are de-
fined equal to 0.735 and 0.742 g g”', respectively.

Key words: Copper ions, isotherm, sorption, sorption capacity.

Hocmynuna 6 peoakyuro: 14.03.2017 e.
IHoonucano k nevamu: 06.06.2017 2.
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N3YYEHUE KOMIIVIEKCOOBPA3OBAHUSA 'EPMAHUS (IV) C
2,3,4-TPUOKCHU-4-CYJIBb®OA30OBEH30JI0M B ITPUCYTCTBUU
KATHOHHBIX IOBEPXHOCTHO-AKTUBHBIX BEHIECTB

"P.A.AJIMEBA, “C.P. MAPJIAHOBA, "®.C.AJIMEBA, "®.M.YUbIPAT'OB
*Faxunckuii 'ocyoapcmeennviii Yuugepcumem
“Tanoscunckuit F'ocyoapcmeennsiii Ynusepcumem
Jargana_chem@mail.ru

B nacmosweii pabome namu 6vi10 ucciedosano komniekcooopazosanue cepmanus(IV)
¢ 2,3,4-mpuoxcu-4-cyroghoazobenzonom (TCAB) 6 npucymcmeuu KamuoHHbIX NOBEPXHOCIHO-
akmugHwvix eewjecme xaopuoa yemuanupuounus (L{IICI), 6pomuoa yemurnupuounus (I{I1Br),
opomuoa yemunmpumemuiammonust (LITMABr).Cnekmpogomomempuyeckum memooom 6bi-
YycieHbl KOHCMaHmel ycmouuugocmu xomniaexcos. Cocmag xomniekcos 1:2 0ns 00HOpoO-
HoaueanoHo2o u 1:2:1 0nsa cmewanonueanousix. H3yueHo 6nusHue NOCMOPOHHUX UOHO8 HA
KoMnieKcoobpasosatue.

KawueBble cioBa: crekTpopoTOMETpUs, TEPMaHUM, pPa3HOIHUTAHIHBIC, KOMIUIEKCO-
obpazoBaHus

Panee Obimo m3yueHo komruiekcooOpazoBanue Ge(IV) c azompousBoj-
HBIMU MUPOTAJII0JIa B TPUCYTCTBUHU U OTCYTCTBUM TPETHErO0 KOMIOHEHTA [ 1-3].
Y CTaHOBIIEHO, YTO ATH PEareHTh 00JIAAI0T IEHHBIMH aHATUTUYECKUMHU CBOK-
ctBamu s onpenenenus repmanusa(IV). Kak mponomkenne nmpeapiaymmx uc-
CIIeIOBaHWI B HAcToOsIIed paboTe HaMu OBUTIO HWCCIIEOBAHO KOMILIEKCO-
obpaszoBanue repmanus c 2,3,4-tpuokcu-4-cynsdoazodenzonom (TCAB) B
MPUCYTCTBUH KaTHOHHBIX IMOBEPXHOCTHO-AaKTUBHBIX BEIIECTB XJIOpPUAA IIETUJI-
nupuauaus (LIICI), 6pomuna nernnmupuauaus (LII1Br), 6pomuna netuntpu-
Metunammonus (LITMABT).

JKCNEePUMEHTAIbHAS YaCTh
Anmnaparypa. OnNTHYECKyI0 IUIOTHOCTh PacTBOPOB M3MEPSIIM Ha CIIEK-
tpooTomerpe «Lambda 40» ¢ KOMIBIOTEPHBIM OOecrieueHuEM U Ha (PoTOKa-
nopumerpe KOK-2 B kroBete ¢ tommmHou ciost [=1 cm. 3nauenue pH ana-
JU3UPYEMBIX PACTBOPOB KOHTPOJIUpOoBain noHOMETpoM M-130 co CTeKIsAHHBIM
JEKTPOIOM.

34



PactBopbl M peareHThl. B pabore wucmonb3oBamu 1-10° M BoxHsIe
pactBopsl GeO,, KOTOpbIE TOTOBWIN MO MeTOAUKE [4]. 10°M pabGouue pacr-
Bopbl TCAD u ITAB roroBuiM pacTBOPEHHEM PACCUMTAHHBIX COOTBETCTBYIO-
IIMX HaBeCOK B Boje. [nd co3naHus HEOOXOAMMOM KHCIOTHOCTH HCHOJIB30-
BaM areratHo-amMmMmuadHble Oydepusie pactBopsl (pH 3-11) u ¢ukcanan HCI
(pH 0-2). Bce ncnonp3oBaHHbBIE TTpenapaThl ObUTH KBATM(DUKAIIUN Y.]1.2.

Pearent cuHTE3UpOBaH MO METOAUKE [S], €ro COCTaB U CTPOEHUE YCTa-
HOBJICHBI METOJIaMH 3JIeMeHTHOro aHanusa u MK-cnekrpockonuu:

HO OH

HO N=N SO3H

UccnenoBano  B3ammopeiictBue  2,3,4-tpuokcu-4-cynbhoa3obeHnsona
(TCAB) ¢ kaTHOHHO TTOBEpXHOCTHO-aKTUBHBIMU BEIIIECTBAMH XJIOPHJA IIETHJI-
nupunuaus (LIICI), 6pomuna nerwnmupuaunus (L[I1Br), 6pomuna netmirpu-
Metunammonust (LITTMABr). YcranoBneHo, 4To repMaHuii B TNPUCYTCTBUU
ITAB ¢ peareHTOM 00pa3yeT OKpalleHHbIE YCTOWYHMBBIC Pa3HOJIUTAHIHBIE KOM-
miekcbl ¢ cootHomenneM Ge(IV):R:IIAB=1:2:3. U3yueno Bmustnue pH, Bpe-
MEHH, TEMIIEPATypPbl M KOHIICHTPAIH PEarupyroiux KOMIIOHEHTOB Ha 00pa3o0-
BaHUE PA3HOJMTAaHIHBIX KOMILJIEKCOB. Y CTAaHOBJIEHO MeEUIAlollee BIUSHUE Ha
o0pa3oBaHNE KOMILIEKCOB.

PesyabTaTsl U 00CyKI1eHUS

KomniexkcooOpaszoBanue repmanusi (IV) ¢ peareHToMm B NmpUCYyTCT-
Buu ITAB. Jlns ycTaHOBIIEHUSI ONTUMAIBHBIX YCIOBHHA KOMILIEKCOOOpa3oBa-
Hus noHoB Ge (IV) ¢ TCAD u3yuanu crekTpbl CBETOMOTJIOMICHHS] PaCTBOPOB
KOMIUIEKCA M CaMOI0 peareéHTa. YCTaHOBJIEHO, YTO IpPU B3aUMOACHCTBUU
Ge(IV) ¢ TCAB ob6pa3yeTcst okparieHHOe KOMILIEKCHOe coeauHenue npu pH
4, ¢ MaKCUMaJIbHBIM CBETOIOIJIOIIEHNEM IIpHU 427 HM, a peareHT UMEET MaK-
cumyM cBeronoryomenus npu 405 am. B npucyrcteuu [TAB o6pa3yroTcs pas-
Honuranaueie Komruiekebl Ge(IV)-R-ITAB, npu stom HaOmonmatorcs 6aro-
XPOMHBIE CIBUTH B CIEKTpax mnoriyomeHus. [lormamenne pasHoIMraHaHbIX
komiuiekcoB Ge(IV)-R- LIICI, Ge(IV)-R- LIIBr, Ge(IV)-R-LITMABr makcu-
MaiapHO Tipu 462, 467, 470 HM, cooTBeTCTBeHHO (Tabx.l). M3ydenue 3aBu-
CUMOCTH ONTHYECKOM MmiuoTHOcTH oT pH pactBopa nokazano, uro Ge(IV)-R-
LITC1 o6pasyrorcs B kucioi cpeae npu pH 2, a kommiekesr Ge(IV)-R- LI1Br,
Ge(IV)-R-IITMABTr o6pasytorcs ipu pH 1(puc.1).
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Puc. 1. 3aBucumocTs cBeTONOTIIOMEHUsT KoMmIuiekcoB repmanusi(IV) ot pH
pactBopa B npucytctBur U otcyrcTBun KITAB 1- Ge-R, 2 - Ge -R- ITIICI, 3- Ge
-R- LI1Br, 4- Ge-R-IITTMABr

Tabmanma 1
OcHoBHbIE poTOMeTpHUYECKHE XaPAKTePHCTHKH KoMIIOHeHTOB Ge (IV)
Kom. pH| Ay, | €107 LgP Coor. HntepBan nuHelHOCTH
KOM-0B rpaj. rpaduka MKI/mi

Ge-R 4 | 427 17,2 7,12+0,08 1:2 0,29-2,92
Ge-R- LITIC1 2 | 462 19,1 11,74+40,12 1:2:2 0,29-2,92
Ge -R- LIIBr 1 | 467 20,6 11,98+0,09 1:2:2 0,29-2,92
Ge-R-IITMABr 1 | 470 21,6 11,6740,11 1:2:2 0,29-2,92

[Ipu oOpa3oBaHuM Pa3HOIUTAHIHBIX KOMILJICKCOB BBIXOJl CABUTAETCS B
0oJiee KUCIIYIO Cpealy 10 CPAaBHEHUIO C COOTBETCTBYIOIIMMH OMHAPHBIMU KOMII-
nexkcamu. OKpacka peareHTa M KOMIUIEKCOB 3aBUCHT OT pH cpenbl, mosTomy
CHEKTpPHI TOTJIOIIEHUsI MPU KOMILJIEKCOOOpa30BaHWN M3y4ald Ha (OHE KOH-
tponbHOro ombita (R-ITAB). YcraHoBneHo, 4To onTudeckas IUIOTHOCTh Ou-
HapHBIX U Pa3HOJMUTaHIHBIX KOMILJIEKCOB repMaHusi MakcuMalbHa ripu 490 Hm

(puc. 2).
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Puc. 2. Criextpsl cBeronoryionieHust kKomriekcos repmanus (IV) B nmpucyrcrsuu n
orcyrctBuu KITAB: 1- Ge-R, 2 - Ge -R- LIIICI, 3- Ge -R- LI1Br, 4- Ge-R-
HTMABr

st BeIOOpa ONTHMANIBHBIX YCIOBHUU HM3yYEHO BIIWSHUE KOHIICHTPAIIMA
pearupyromux BelecTB, TeMIepaTypsl 1 BpeMEHU Ha 00pa3oBaHre OWHAPHBIX
U pa3HOJUTAHAHBIX KoMmiuiekcoB. Breixon komrmuiekca Ge(IV)-R makcumanen
npu KoHuentpauun 8-10° MR; Ge(IV)-R- LIIICI 8:10° MR u 6-107 LIIICI,
Ge(IV)-R- IIBr 8-10° MR u 4-10” LIIBr, Ge(IV)-R- [ITMABr 8-10° MR u
5,2:10° IITMABr. Bce KOMIUICKCHI 00pasyroTcsi cpazy Mociie CMENIMBaHUS
pacTBOPOB KOMIIOHEHTOB M PA3JIMYAIOTCS YCTOWYMBOCTHIO. Tak, ecinu OwHap-
HbI€ KOMIUIEKCHl YCTOHYMBBI B TEUEHUHU JBYX YacOB M IMpPH HArpeBaHUHU 0
60°C, a pa3HONIMraHIHBIE KOMIUIEKCHI YCTOWYHMBBI B T€UEHUU 0Ojee CYyTOK U
npu Harpeanuu 10 80°C.

CooTHoIIEHHE KOMIIOHEHTOB B COCTaBe OOpa3yIOLIUXCS KOMILIEKCOB
YCTaHOBJICHBI METOJIaMU M30MOJIBSIPHBIX CEPHiA, OTHOCUTEIBHOTO BhIxoaa Cra-
puka-bapOanens u capura paBHoBecus. Bce MeTonbl Mmokasainu, YTO COOTHO-
menue komrnoHeHTOB Ge(IV):R B OuHapHbIX KOMIUIekcax paBHO 1:2, a B
pasHosmmrananeix koMiuiekcax Ge(IV)-R-ITAB=1:2:2. Merogom AcTtaxoBa or-
peNeNeHO YMCIO0 MPOTOHOB, BHITECHSIOMIUXCS MPU KOMILJIEKCOOOPAa30BaHUU H
MOJITBEPK/IEHBI YKAa3aHHbBIE COOTHOIICHHSI KOMIIOHEHTOB B KOMILIEKcax [6].

Ge™"+2 HsR+2 [IAB< Ge(H3R),-2 TIAB + 4 H*

[To Merony mepecedeHHUs] KPUBBIX ONPECICHBbl CTEXUOMETPUS U KOHC-
TaHThl YCTOMYMBOCTU OWHApHBIX KOMILUIEKCOB. [loATBEp AEHBI pe3yibTaThl,
MOJIYYEHHBIE BbIIIEC YKA3aHHBIMH METOJAMH MPU OMPEACIICHUU CTEXUOMETPHUHU.
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YuureiBas MOJIBSPHOE COOTHOIICHNE KOMIIOHCHTOB B PA3HOJIUTaHAHBIX KOMII-
JICKCax ONMpCACIICHBI NX KOHCTAHTBI yCTOI\/'I‘-II/IBOCTPli

1gB (Ge-R)=7,1220,08; 1gB (Ge-R- LITIC1)=11,74+0,12;
1gB (Ge-R- LIITBr)=11,980,09; 1gB(Ge-R- ITMABr)=11,67+0,11

VYcraHoBneHo, uTo B npucyTcTBUM ITAB 3HaunTENbHO MOBBIMIAETCS yC-
TOMYMBOCTH KOMIUIEKCOB. METOI0M KOHIYKTOMETPHUYECKOIO TUTPOBAHHUS OIl-
peneneHa yaenbHas 3JIEKTPONPOBOJUMOCTh KOMILIEKCOB [7]. YCTaHOBIEHO,
yto B cpeae pHonr KOMILIEKCOOOpPa30BaHUS CHAYAJO AIIEKTPOIPOBOIHOCTD
pacTBOPOB YMEHBIIAETCS, & 3aTEM OCTAETCA OCTOSSHHOW IIPHU 7,29:107 (Ge-R),
7,09-107 (Ge-R- LIIICL), 7,04-107 (Ge-R- LIIIBr), 6,96-10° (Ge-R- IITMABr)
Om™ cM' cooTBeTCTBEHHO.

Mounbsipabie KO3 PUIMEHTH CBETONOMIONICHHS, HHTEPBAI JIMHEHHOCTH
rpaayupoBaHHOTO rpaduka AJs onpeAesieHUs] TepMaHus, a TakKe Jpyrue Xu-
MUKOAQHATUTHYSCKUE XaPAaKTEPUCTUKH KOMILIEKCOB MpuBeIeHbI B Ta0u. 1. Kak
BUJHO, ¢ 00pa30oBaHMEM Pa3HOJIUTAHIHBIX KOMIUIEKCOB IOBBIIIAETCS MOJISIP-
HBI KO3 PUITMEHT CBETOIMOTJIONMEHUS U CHIDKACTCS HWKHHIA Tpenen oOHa-
pyxenus repmanus (IV).

N3ydyenne BIUsSHUSA MOCTOPOHHUX HOHOB HA OMNpEICICHHUE TepMaHUs B
BUJI€ OMHAPHBIX U PA3HOJIMTAHIHBIX KOMILUIEKCOB MMOKA3ajlo, YTO B MPHUCYTCT-
BuM [TAB 3HaunTENHHO yBEIMUUBACTCS N30MPATENHLHOCTh peakiuu (Tadm. 2).

Tabmuna 2
JlomycTuMbIe KpaTHbIE KOJIUYE€CTBA MOCTOPOHHUX BElIECTB M0 OTHOIIEHHIO
k repmannio (IV) npu ero onpenesieHnu B Bujae 0HHAPHOIO U
CMENIAHHOJIMTAHIHBIX KOMILJIEKCOB (IMOrPelHoOCTb 5%)

VoH nau BeecTBo Ge-R, |Ge -R- IIICI|Ge -R- LIIBr | Ge -R- ITMABr
IlenoyHbIe METAILIBI 3000 4000 4000 4000
Ca (I 350 990 920 920
Mg (II) 300 1000 989 970
Ba (II) 420 800 830 820
Cu(ID) 20 380 295 290
Co(II) 11 395 400 400
Ni(IT) 16 440 450 430
Zn(II) 50 860 800 885
Pb (II) 25 50 65 65
Mn(II) 45 75 60 65
AI(TIT) 70 320 300 22
Bi(IIl) 10 110 110 130
Fe(III) 3 10 10 15
Cr(IIT) 40 300 310 320
Ga (II) 10 160 145 155
In (IIT) MeIlaeT 80 80 65
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Mo(VI) MelaeT 160 160 165

P3E 90 280 280 280
Tpuion b 10 600 610 620
TuomoueBuHa 10 100 100 110
Bunnas xucioora 9 90 90 120
AckopOMHOBasE KUCIIOTa 48 420 380 375
JIuMoHHAas KHCIIoTa 105 340 360 400
S,07 340 600 610 610
HPOZ™ 18 100 100 110

F 1,5 10 8 9
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Ge(IV)-un 2,34-TRIOKSi-4-SULFOAZOBENZOLLA SOTHI-AKTiV MADDOLOR
ISTIRAKINDA KOMPLEKSOMOLOGOTIRMOSININ OYRONILMOSI

R.9.9OLIYEVA, S.R MORDANOVA, F.S.OLIiYEVA, F.M.CIRAQOV
XULASO

Ge(IV)-un SAM istirakinda 2,3,4-trioksi-4-sulfoazobenzolla kompleks amolo gotirmasi

spektrofotometrik todqiq edilmisdir. Kompleksomologolmonin optimal soraiti miioyyan edil-
mis, asas spektrofotometrik xarakteristikalar1 hesablanmigdir. Spektrofotometrik metod vasito-
silo davamliliq sabitlari hesablanmigdir. Kompleksin torkibi binar komplekslar iigiin 1:2, miix-
tolifliqgandli komplekslor iigiin 1:2:1. Kompleksomologolmoya konar ionlarin tosiri 6yronilmis-
dir.

Acar sozlar: spektrofotometriya, germanium, miixtalifligandli, kompleksomalogalma.
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COMPLEXFORMATION OF GERMANIUM (1V) WITH 2,3,4-TRIOXY-4-
SULPHOAZOBEZOLE IN THE PRESENCE OF SAS.

R.A.ALIEVA, S.R.MARDANOVA, F.S.ALIYEVA, FM.CHIRAGOV
SUMMARY

By the spectrophotometric method was studied the complex formation of germanium
(IV) with 2,3.4-trioxy-4-sulphoazobezole in the presence of SAS. The optimal conditions for
their formation were determined and the spectrophotometric characteristics were calculated.
The stability constants of the complexes were spectrophotometrically calculated. The com-
position of the complexes was determined on the position of 1:2 for mono-ligand and 1:2:1 for
mixed-ligand. The effect of foreign ions on the complex formation was studied.

Key words: spectrophotometric, germanium, mixed-ligand, complex formation.

Hocmynuna 6 pedaxyuro: 12.04.2017 2.
Hoonucano xk neuamu: 06.06.2017 .
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B pabome nokazamo omcymcmeue umeHeHusl INEKMPOEMKOCHU NAAZMAMUYECKOT
membpanwt Nitellopsis obtusa npu oelicmeuu ROAUNENMUOHBIX AHMUOUOMUKOS BATUHOMUYUHA
u epamuyuouna. IlocmosiHcmeo 31eKkmpoEMKOCMU NAA3MAMUYECKOU MEMOPAHbL 8 NPUCYMCI-
BUU AHMUOUOMUKOE OENKOBOU NPUPOObL CONPOBOACOANOCH USMEHEHUEM JIeKMPOSEHHOU aK-
MUBHOCMU U NPOBOOUMOCIU MemOpanbl. Pesynomamul 00cyscoaomes ¢ mouku 3peHus, ymo
INEKMPOEMKOCTNG OUONO2UHECKUX MEMOPAH AGTILeMCsL NoKa3amenem IUnuoOHol ¢hazvl 6UOI02U-
YecKux MemopaH.

KuroueBnie cinoBa: Nitellopsis obtusa, MeMOpaHHbIH MMOTEHIMAN, MEMOPaHHOE COIIPOTHB-
JIeHue, MeMOpaHHast SMKOCTb, TOJIMIICIITHIHEIC aHTHOMOTUKH

[MnazmaTudeckas MeMOpaHa PacTUTEIHHBIX KJIETOK MPECTABIISAECT COOOM
CIOXHYI0 MHOro(da3Hyto cucteMy. OHa BKJIIOYAaeT B ce0si KOMIIOHEHTHI TPaHC-
MOPTHOI CHUCTEMBI, KOTOPBIE OCYIIECTBIIIIOT OOMEH BEILECTB MEKIY CpPeloil U
KJIETKOU. BONBIIMHCTBO ()YHKIIMOHATBHBIX KOMIIOHEHTOB OMOMEMOpaH UMEIOT
OETKOBYIO TPUPOAY, a JIMNUAHAS (a3a MOANCPKHUBACT X (PYHKUIHNOHATIHHYIO
aKTUBHOCTh, obecrieunBasi MX MOJBIKHYIO KoH(opmaruio. CrienoBaTenbHo,
MU3MEHEHUEe (PU3NUYECKUX CBOMCTB MEMOPAHHBIX JIMITUOB TIOJDKHO OTPA3UTHCS B
W3MEHEHUAX (YHKIMOHATHHON aKTHBHOCTH MeMOpaHHBIX OenkoB. HambOomee
aJICKBAaTHBIM TMapaMeTpoM (PU3UUIECKOTO COCTOSHUS TUIa3MaTHYeCKOi MeMmOpa-
HBl MOXET CIIY’KUTbh €€ 3jeKTpuueckas éMKocTb. Ho m3yueHuio nabmibHOCTH
AIIEKTPOEMKOCTH TUTa3MATHUYECKOH MeMOpaHbl PACTUTEIBHBIX KIETOK OBLIO
MOCBSIIEHO OTPAaHMYEHHOE KOJWYECTBO HccieaoBaHuil [1-3]. DTo cBsizaHO C
onpeAenEHHBIMA TPYAHOCTSAMU U3MEPEHHs 3TOro mapamerpa. K HUM MOXHO
OTHECTH MHOTO(a3HOCTh KIJIETOUHOM CTPYKTYypbl U MpoOJieMbl aJanTaluu
BXOJIHBIX IIeTiell M3MEpUTENbHBIX MPUOOPOB K UcciaenyeMomMy o0bekTy. OaHa-
KO IPUMEHEHUE SKCIIEPUMEHTAIBHON TEXHUKH C BBICOKOM pa3periaroniei cro-

41



COOHOCTBIO TIO3BOJIUJIO YCTAHOBUTH JJIS 3IEKTPOoEMKOCTH O6noMembpan Cy~ 1
Mkd-em . Ha OCHOBE HHTYHTHBHBIX COOOPa)KEHHH 5Ta BETHUMHA ObLIA OTHE-
CeHa K JunuaHou ¢daze MmeMOpansl [4, 5]. DkcnepuMmeHTanbHas quddepenima-
I[Usl ATOW BEIMYMHBI K JTUMUAHON WK OeNKOBOH (aze MeMOpaH MPaKTHUECKH
He npoBoamiack. C 3Tol 1eNbl0 HaMH OBUIO MPOBEIACHO M3YYCHUE BIIMSHUS
HOJIUIMENTHAHBIX AaHTUOMOTHUKOB BAIMHOMHUIIMHA, TPAMHUIMIMHA U TIOBBILIICH-
HOM akTHBHOCTH K Ha MOTEHIMaN (0, COMPOTUBIEHUE €IMHMIILI TUIOMAMH Ry,
ANMEKTPOEMKOCTh eWHUIIBI miomanu C,, TIa3MaTHYeCKO MeMOpaHbI KIETOK
Nitellopsis obtusa.

MeToanka uccje10BaHu i

H3mepenne komruiekca 31eKTpo(GU3NOIOTHUECKUX MTapaMeTpoB Iia3Ma-
tudeckoir MemOpansl Ry, Cy Nitellopsis obtusa poBOIUIOCE METOJOM UMIIE-
JAHCHOW CHEKTPOCKOIUHU C MCIOIb30BAaHUEM MPEHU3MOHHOW MUKPOAJIEKTPO/I-
HOU TexHUKH [3]. I3MepuTenbHas yCTaHOBKA MO3BOJIMIIA OCYILIECTBUTH MHOT'O-
YacOBYIO, HETIPEPHIBHYIO 3alKCh OJHOBPEMEHHO TPEX OCHOBHBIX ANEKTPOPU-
3MOJIOTUYECKUX XapPAKTEPUCTUK HCCieayeMon KieTku @, Ry, X, rae X, éMKo-
CTHOE€ COMPOTHBIJICHUE TUIa3MaTHuecKoi MeMOpaHbl. C,, UCCIEeyeMbIX KIETOK
BBIUMCISUIA Ha OCHOBE (opMynbl EMKOCTHOIO CONpoTHBiIeHUS () =
1/2nfX;, Tae f-nuHeiHas 4acTOTa MEPEMEHHOTO0 TOKa. B Xomae m3mepeHwuii
AIIEKTPOPUNOIIOTUYECKUX TMapaMETPOB oOOecredeHa TMOoJHAsS WHTAaKTHOCTh
OnbITHOMN KieTKkH. Cpeoil BeIpallliBaHUs ONBITHBIX PACTECHUMN CITYXKHUJIa UCKYC-
ctBeHHas npyzaosas Boga (MIIB) [3], coctaBa: (MM) NaHCOs- 1,0, KH,PO,-
0,1, CaCl,- 0,4, MgSOs- 0,1, Mg(NOs),- 0,2, pH- 7,0+7,5. Temnepatypa WUI1B
HAaKaHYHE W3MEpPEHUH 3MeKTPO(PHU3NOIOTHIECKIX MapaMeTpoB coctapisa 20
+ 2° C. PaGoune pPacTBOPBI MCTIOIB3YEMBIX PEAKTUBOB 00ABISIINCH HEMO-
CPEICTBEHHO B M3MEPUTEIHHYIO KaMepy C MOMOIIBI0 MHUKPOTPYOOK €€ mpo-
TOYHOU CHCTEMBI.

Pe3yabTaThbl M X 00CYyKIeHUS

Pa30poc 3HaueHUit @ OMBITHBIX KJIETOK B CTAaHIAPTHBIX YCIOBUAX HAXO-
ausIcs B mpenenax -125 + —245 MB co cpennum 3nauenuem 168+ 4 mB. Pac-
NpeesieHue @ MO YKCciiaM KJIETOK HE MOJYUHSIOCh 3aKOHY HOPMaJIbHOTO pac-
MpeielieHHs], HO 3HAYUTENIbHAs YacTh OMBITHBIX KJIETOK OOJa/aly MOBBIIICH-
HOHM DJIGKTPOTr€HHOW aKTHBHOCTBhIO. MeMOpaHHOE COMPOTHBIICHHUE OIBITHBIX
KJIETOK BapbUpoOBaso B npenenax 1,5 -9 OmM?, a ux JIEKTPUYECKUE EMKOCTH
— B npegenax 0,44 — 1,33 MK(b‘CM_Z. CpenHue 3HaYCHUS YTUX BEJIMYUH 11 42
KJIETOK B CTaHIAAPTHBIX YCIOBHSAX cpeabl cocTtaBiusim Ry= 4,1+ 1 OM~M2, Cu
=0,90,05 MK(b‘CM_Z, COOTBETCTBEHHO.

Peaknueli uccnenyeMbiX KJIETOK Ha CTYIIEHYATOE YBETUYCHUE KOHIIECHT-
pauuu K" B cpene ObLIa Jaenosipu3alius Tia3MaTHdecKoin MemOpanbl. Benn-
YMHA W KUHETHKA JCTONSIPU3AlUA MEMOpPaHbI 3aBUCENAa OT YPOBHS HX MEM-
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OpaHHOro MOTEHIMAIa B CTAHJAPTHBIX YCIOBMAX U KoHLeHTpauuu K™ B cpene
(puc.1).
0
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Puc. 1. 3aBUCUMOCTD MTOTEHIIMATIA (0 U CONMPOTHUBJICHHS R,, Mma3zmMatnyeckoir MeMOpaHbI KIETOK
Nitellopsis obtusa ot pecsatuunoro norapudma KoHueHTpamuu K' B OMBIBaroOIIEM pacTBoOpe.
3nauenne orapudmMa KOHIEHTPAIUH -4 10 OCH aOCIHCCHI COOTBETCTBYET copepkannio K™ B
WCKYCCTBEHHOI npynoBoii Boge. Kpusrie 1, 3 cOOTBETCTBYIOT HOTEHINAILY W COTIPOTHUBICHUIO
KJICTOK C BBICOKOW DJICKTPOTEHHON aKTUBHOCTBIO, a 2, 4- Te e caMbIe MapaMeTpPhl KICTOK, ¢
KOTOPBIX HaXOAuIHCh Ha ypoBHe K* -Na*- nud@ysuonnoro norennuana. [lyHKTHpOM HpoBe-
JeHa 3aBMCUMOCTL HepHCTOBCKOTO TIoTEHIMana ot koHnenTpaunu K* B cpeste, ¢ y4éToM BHYT-
PUKJIETOYHON aKTUBHOCTU UOHOB Kanus a,= 104 MM.

@, Ry KIETOK ¢ BBICOKOW DJIEKTPOI€HHOW AKTUBHOCTBIO HA YBEIUYCHHUE
xonuenTpauun K* B cpene pearuposanu odeHb cnabo. HakIoHBI 3aBHCHMOC-
Teil ¢, R, Ha eguHHMIy snorapudma KOHIEHTpauuu coctaBisum 6 mB, 0,2
OmM?, coorBerctBerHo (Puc.l). Hao6opoT, mapaMeTpsl KIETOK, ¢ KOTOPBIX
Haxoaunuch Ha yposHe K' -Na™- nud@y3noHHOro mnoreHumana okaszaauch
OYEHb YYBCTBUTEILHBIMU Ha yBEIMYEHUE BHEIHEH koHnenTpanuu K*. Hakio-
HBI 3aBUCUMOCTEH R, Ha enuHMIly morapudma BHEUTHEH KOHIICHTPAIMH K' B
muanazone 30-100 MM cocraBisiim 58 MmB, 1,7 OM'MZ, COOTBETCTBECHHO
(puc.1).

N3menenus C, OLEHUBATIMCH MO CMEIICHUIO aMILTUTYIHO-4aCTOTHOM Xa-
PaKTEPUCTUKN EMKOCTHOTO CONPOTHUBIIeHUs (puc. 2). B Hammx ucciaenoBaHusx
10, 100-kpaTHOE yBENMUYEHHE COAEPKAHUS K* B cocraBe muTareiapbHO cpeasl
HE MPUBOJAUJIO K CMEUICHUIO aMITUTYJHO-4YaCTOTHOW XapaKTEPUCTUKU EMKO-
CTHOTO COIPOTHUBIICHUS IUIa3MaTudeckoil MemOpanbl (puc. 2). HeuyBcTBH-
TEIbHOCTh EMKOCTHOTO CONPOTHUBJICHHS IIa3MaTUYECKON MeMOpaHbl K TOBBI-
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meHnIo KoHueHTpanun K B cocTaBe muTaTenbHOM cpebl ObLla XapaKTepHa
JUTSL BCEX HCCIIEyeMbIX KIETOK. JTO CBUIECTEIHCTBYET 00 OTCYTCTBUU H3Me-
HEHUS JIEKTPUUIECKON EMKOCTH TIIa3MaTrudeckoil MemOpansl mpu 100-kpaTHOM
yBennueHnr KoHuenTpanun K' B cocrase BHemHeit cpenpl. C Apyroi cTOpPOHEI
Ha (DOHE MOCTOSHCTBA ANEKTPUUECKON EMKOCTH MPOUCXOIUIN YMEHBIIICHUS (@,
Ry. DT (hakThl CBHUIETENBCTBYIOT O MEPECTPOMKAX CTPYKTYypHO-(pYHKIIHO-
HAJIbHOW OpraHW3allii MOHHBIX KaHAJIOB M MOHHBIX HACOCOB MEMOpaHBI, CO-
CTaBJISIFOIINX €€ OeNKOBYIO (a3y.
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Puc.2. AMIUIMTYAHO-4aCTOTHAsI XapaKTEPUCTHKA EMKOCTHOTO COINPOTUBIICHUS IJIa3MaTHYeC-
Kol MeMOpansbl kietku Nitellopsis obtusa B cTaHIAPTHBIX YCIOBHSX cpelbl (0), B Cpese ¢ Io-
BLINIEHHOH KoHIeHTpanueil K™ (@). (@) coBmamarolue TOYKH Ha3BaHHBIX XapaKTEPHCTHK.

Jlnvna n auaMeTp Kiaetku coctapmm 21 u 0,8 mm, cooterctBenno. C,~ 0,6 MK(b'CM’z.

s TecTUpoBaHMsS OTCYTCTBHS W3MEHEHHs] MEMOpaHHON EMKOCTH IpH
KOH(OPMAaLIMOHHBIX MEepecTpoiKax OENIKOBBIX KAaHAJOB M HOHHBIX HAaCcOCOB
IUIa3MaTHYECKOM MeMOpaHbl HaMu ObLIa MPEANPHHSATA IOMbITKA U3MEPEHUS
€MKOCTH IUIa3MaTHYecKOl MeMOpaHbl MpU BKIOYEHHH B €€ COCTaB KOMIIO-
HEHTOB 0eskoBOM mpupoabl. C 3TOoi 11eNbI0 HaMU BBHIOpaHbI 1Ba MOIU(UKATO-
pa MPOBOAUMOCTH OEITKOBOM MPUPOJIBI, MOJIEKYJIBI KOTOPBIX (P (HEKTHBHO BHE-
JPSIOTCS B CTPYKTYPY KIETOYHBIX MEMOpaH M 00eCHeunBalOT CENEKTUBHBIN
MEPEHOC OJTHOBAICHTHBIX KATUOHOB MEXKY CPEIOM M IUTOILIa3MOM KJIETOK [6,
7]. Tak, BKJIIOYEHHE B COCTAB MUTATEIHHOU CPEIbI MOJUIICTITUAHOTO aHTUONO-
tika - 10° M BanuHOMuImHA JIETOJIIPU30BAJIO TNIA3MAaTHIECKYI0O MEMOpaHy B
tedenue 30 munyT Ha 25-30 MB. Jlenonspu3zanus miazMaTHUeCKO MeMOpaHbl
COTIPOBOXAJIACh YMEHBIIICHUEM MEMOpaHHOTO comnpoTuBiaeHus Ha 25-30%
(puc.3). U3menenus R, npoucxoaunu npu nocrossHeTBe C, OTH pe3yabTaThl
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CBHU/IETEJICTBYIOT O TOM, YTO M3MEHEHHE OEIKOBOTO COJACpPXKAHUS IJIa3MaTH-
YecKoi MeMOpaHbl He 3aTparuBaeT BEJIMYMHY MeMOpaHHOW EMKOCTH. YBelH-
YeHHEe KOHIICHTPAIlMU aHTUOMOTHKA B COCTABE MHUTATEIIBHOU CPEabl 10 10° M
HE BBI3BAJIO CYILIECTBEHHOE M3MEHEHHE PETUCTPUPYEMBIX HAMM IapaMeTpOB
ia3mMatudeckoit memOpansl @, Ry Cy,. IIpu uckiaroueHun aHTHOMOTHKA U3 CO-
CTaBa MUTATEIBHOW CPElbl NPOMCXOAUIIO IIOJIHOE BOCCTaHOBIeHHE ¢, R, Ha
CBOMX II€PBOHAYAJIHBIX YPOBHAX B CTAHAAPTHBIX YCIOBHSIX.

BPEMA, MUH

0 30 60 90 120 150

i n 1

= 1,01 2002

i 1

‘:.‘; 0,8 1 '250
06+ ¢ mB

Puc.3. Kunetnka uaMeHeHus: MeMOpaHHOTO ToTeHIana (@) u conpotuBieHus (R,) KieTku
Nitellopsis obtusa Tpy TOCIIEIOBATEIBHOM BKITFOYCHHH B COCTAB MHTATEIbHOM cpembl 101 107
> M BanmHOMuIMHA. CTpETKaMy BBEpX yKa3aHbI MOMEHTHI JOOABICHNS aHTHOHOTHKA B COCTAB
nutaTe’abHol cpesbl. CTpeNKoi BHU3 yKa3aH MOMEHT MCKJIFOYSHHS aHTHOMOTHKA M3 COCTaBa
MUTATCIEHON CPEIBI.

KneTkn, MeMOpaHHBIH MOTEHIMAN KOTOPHIX Haxoauics Ha ypoBHe K'-
Na™- nudy3MoHHOTO TOTEHIMANa, Ha BBEJCHHE B CPENy BBIIECYKa3aHHBIX
KOHIICHTpaIuii aHTHOMOTHKA HEe pearupoBayid. HeuyBcTBUTEIRHOCTE @, Ry Ha
OTMEYEHHBIX YPOBHIX MEMOPAHHOrO MOTEHIMAa CBUIETEIbCTBYET 00 OTCYT-
CTBHE T'PAJHEHTA HJIEKTPOXUMUYECKOTO MOTEHIMANA 10 HOHAM, JUIS KOTOPBIX
Iu1a3MaTudeckas MeMOpaHa xopoulo nponunaema. Ha stom ypoBHe memOpaH-
HOTO MOTEeHIHaNa KaHain(opmeps! onnmunuaHeix MemOopan 10 HM rpamMunuinH
A m ero mpousBojaHas rpaMuuuAnH C Takke He BBI3BIBAIM IEKTPO(U3HUOIIO-
ruueckue 3¢ ¢dextel. OTHAKO Y KIETOK C BBICOKOHM 3JIEKTPOT€HHOM aKTUBHO-
cThio (C - 220+ -240 MB) nosiBnenue B HapyxHoU cpeae 10 HM rpamuruanHa
A nmu C B Teuenue 30 MUH BbI3bIBAJIN JEMOSPU3ALMIO II1a3MaTHUYECKON MEM-
opansl 10 yposHs K'-Na'-nuddysnonnoro norennmana -12+12 MB u nsyx-
KpaTHOTro yMeHbIeHus R,. OTH 3P QeKkTsl aHTHOMOTUKOB CBSI3aHBI C (POPMHU-
pOBaHUEM TOKONPOBOASIIMX KOMIUIEKCOB B IUIa3MaTHYECKOM MeMmOpaHe B
NPUCYTCTBUM aHTHOMOTUKOB, O UY€M CBHUCTEIHCTBYET CYIIECTBEHHOE YMEHb-
IIEHUE MEMOpPAaHHOI'O CONpPOTHBIIEHUS, COMPOBOXKIAEMOE JAEHOoJsIpU3aLueit
MeMOpaHbl. BeposiTHO, Ha3BaHHBIN KOMIUIEKC (DYHKIIMOHUPYET KaK HOHHBIN
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KaHaJl, O KOTOPOM CBUJIETENIbCTBYET J0JIr0€ OTMbIBaHUE aHTHOWOTHKA OT MEM-

Opansl [7]. B Hammx sKcnepuMeHTax IMOJIHOE BOCCTaHOBIEHHE R, MeMOpaHbI

IPU OTMBIBAaHUM KJIETOK OT MOJUIENTHAHBIX aHTUOMOTUKOB JUTHIIOCH B TEYe-

Hue 45 muH. HTEpecHbIM ABISETCA TOT (PAKT, UTO HNEKTPOPUZNOIOTHIECKUE

s dexTol rpamuninaraa A u C mposBISITUCE TPH HEM3MEHHOM C,y;.

Takum 00pazoMm, HAMH YCTAHOBJIEHO, YTO MPU MOIYJSIUH OEIKOBOTO
coJlepKaHus MIa3MaTHYecKoil MeMOpaHbl: NepecTpauBaHUEM KaHalbHOTO Oel-
Ka, BCTPaMBaHUEM LMKIMYECKOTO IOJMIIENTHIA, BKJIIOUEHUEM IOJIMUIIEITU-
HOM 1leny B MEMOpaHHYIO CTPYKTYpPY HE MPOUCXOJIUT U3MEHEHUs AJIeKTpuye-
CKOHM €MKOCTH TUIa3MaTHYECKON MEeMOpaHbl MHTAaKTHOHN KieTku. ClienoBareib-
HO, BKJIaJ, OCJIKOBOM (ha3bl MIa3MaTHUECKOM MEMOpaHbI B €€ CyMMapHYIO JJIeK-
TPOEMKOCTh He3HauuTeNneH. OCTaércsl MPeAnoaoKUTh, YTO JIEKTpUIECKast EM-
KOCTh IUIa3MaTHYeCKONH MeMOpaHbl OTpa)kaeT CTPYKTYPHO-TOJISPU3ALOHHOE
cocTosiHue e€ TUMUIHON (a3bl. J|eHCTBUTENBHO MPOBOAUMOCTD U IEKTPOEM-
KOCTh OEJIKOB HAaCKOJIbKO BEJIMKHU, YTO OHU HE CIIOCOOHBI HAKOMUTD 3aps] KaK B
CTaTUCTUYECKHUX, TAK U B IEPEXOJIHBIX yCIOBUsIX [3,5].

CnpaBeyIMBOCTh CIEIAHHOTO HaMU IPEAINOJIOKEHUS MOATBEPKAAETCA
emé TeM, UTO IENbIH psij IMIO(UIBHBIX BEIIECTB OKA3aJICsl CHOCOOHBIM H3Me-
HUTBH 3JIEKTPOEMKOCTh KakK JIMMHUAHBIX [S], Tak m HaTtuBHBIX[3, 8] MemOpaH,
BO3/ICUCTBYS Ha WX JIMOUAHYIO ¢a3y. A B psae ciaydaeB M3MEHEeHue (usnde-
CKOTO COCTOSIHUSI JIMMUIHOW (ha3bl MeMOpaHbl OTPa3WJIOCh B H3MEHEHUSX
(GYHKIMOHATBHOM aKTUBHOCTH MeMOpaHHBIX OenkoB [9, 10]. Iloatomy mnpu
paccMoTpeHnH (YHKIIMOHATBLHOW aKTHBHOCTH MEMOpaHHBIX OEJIKOB HE00XO-
MO YYUTBIBaTh BO3MOKHOE M3MEHEHHE (Da30BOro COCTOSHUS €€ JTUMHIHOU
¢a3pl. CnepoBaTenbHO, MPU ANEKTPOPUZUOIOTMYECKOM aHAIHU3€ TPAHCIIOPT-
HBIX CBOMCTB KJICTOYHBIX MEMOpaH HEOOXOUMO COIMOCTABIICHNE UX (PYHKIIHO-
HaJIbHON aKTUBHOCTH U CTPYKTYpPHOU JTaOUIBHOCTH BMECTE.

B pe3ynprare Hammx HCCIEIOBAHUI YCTAHOBJIEHBI CIIEAYIOIIUE IOJIOKEHUS

(GYHKIMOHMPOBAHUS TIa3MaTUYECKO MEMOPaHbl paCTUTENBHBIX KIETOK:

1) MOIYyJAIMS epecTpauBaHHEM OEIKOBOTO COJIEPKaHHs WM BHECEHUEM I1O-
JUNENTUIIOB B CTPYKTYpy IJIa3MaTHUYEeCKOW MeMOpaHbl HE U3MEHSIOT €€
ANEKTPUYECKYIO EMKOCTB;

i) aneKkTpuyecKkas EMKOCTh OMOJIOTHYECKUX MEMOpPAH €CTh MOKa3aTelb CTPYK-
TYPHO HOJISPU3ALUOHHOTO COCTOSIHUS MX JIMITUAHON (hazbl.
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NITELLOPSIS OBTUSA-n PLAZMATIK MEMBRANLARININ DASIMA
XUSUSIYYOTLORINO VALINOMISIN VO QRAMISIDININ TOSiRi

S.S.MAHMUDOVA, N.AMUSAYEV
XULASO

Isdo valinomisin vo qramisidinin tesiri zamam Nitellopsis obtusa hiiceyrolorinin plaz-
matik membranlarinin elektrik tutumunun doyismosi askar edilmomisdir. Ziilal tobistli bu an-
tibiotiklorin tasiri hiiceyroalorin hom keciricilik, hom do elektrogen foalligim1 doyisdirmisdir.
Naticolor plazmatik membranin elektrik tutumunun onun lipid fazasmin gostericisi olmasi
noqteyi-nazordon miizakirs olunur.

Acar sozlar: Nitellopsis obtusa, membran potensiali, membran miigavimati, membran
tutumu, polipeptid antibiotiklor

THE INFLUENCE OF VALINOMISINE AND GRAMISIDINE ON TRANSPORT
PROPERTIES OF NITELLOPSI OBTUSA PLASMA MEMBRANE

Sh.S.MAHMUDOVA, N AMUSAYEV
SUMMARY
The paper depicts the absence of the change of electrical capacity of plasma membrane
in Nitellopsis obtusa cells in the presence of the polypeptide antibiotics of valinomisine and
grammisidine. The effect of these polypeptide changes both, the electrogenic activity and con-
ductivity of the cells. The results of investigations are discussed from the viewpoint that the

electric capacity of the plasma membrane is the indicator of the lipid phase of biomembranes.

Key words: Nitellopsis obtusa, membrane potential, membrane resistance, membrane
capacity, polypeptide antibiotics
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AZORBAYCANIN YASAYIS MONTOQOLORINDO EV SORAITINDO
HAZIRLANAN SPONTAN PENDIiR VO SORDA SUDTURSUSU
BAKTERIYALARININ MiQDARI

R.Y.MASOUMIKIA, X.Q.QONBOROV
Baki Doviat Universiteti
Khudal949@mail.ru

Miiayyan edilmisdir ki, Azarbaycanin 16 rayonu arazisinds ev soraitinda hazirlanan
spontan pendirin va sorun torkibinda siidtursusu bakteriyalarinin migdar: ¢ox farqli olmusdur.
Pendirda va sorda bakteriyalarin miqdar:, miivafiq olaraq, 0.1 4-0.68-10° va 26,3-
73,6-10°KOV/q olmusdur. Sorda siidtursusu bakterivalarimin migdari, pendirdoki migdardan
orta hesabla 117 dafs ¢cox olmusdur. Azorbaycanmin simal va simal-qorb rayonlarindaki niimu-
nalords siidtursusu bakteriyalarinin migdart conub rayonlardaki niimunalordaki miqdara
nisbaton 2-3 dafa ¢ox olmugdur.

Acar sozlar: siidtursusu bakteriyalari, duzlu pendir, sit sor, bakteriyalarin miqdari

Stidtursusu bakteriyalar1 qodim dovrlordon bori moisotdo istifado olun-
masina baxmayaraq onlarin Oyronilmesi hal-hazirda todqiqat¢ilarin maraq
dairasindodir. Bu maraq, ilk névbado yemali olan siidtursusu bakteriyalarinin
antimikrob aktivliys malik olmasi ilo baglidir. Onlarin antimikrob aktivliyi,
antimikrob xassoyo malik olan metabolitlorin sintez olunmasinin noticasidir.
Digor mikroorqanizmlorden forqgli olaraq siidtursusu bakteriyalar1 geyri-iizvi
aktiv maddolorlo yanasi ziilal tobiotli antimikrob xassoli maddolor sintez edo
bilirler (3,6,8).

Miixtolif 6lkolordo sonaye {iisulu ilo yanasi ev soraitindo turssiid moh-
sullar1 (qatiq, pendir, sor vo s.) spontan maya asasinda alinir. Buna goro do ev
soraitindo hazirlanan turssiid mohsullarina stidtursusu bakteriyalarinin osas
monbayi kimi baxilir (1,2,4,7).

Azorbaycan Respublikasi orazisindo hazirlanan spontan qatiqlardan vo
pendirlordon siidtursusu bakteriyalari ayrilmis vo onlarin antimikrob xassalori
Oyronilmisdir (1,4).

Toqdim olunan isin magsadi Azarbaycan Respublikasinin 16 rayonundan
gotiirlilmiis pendir vo sor niimunoslorindo siidtursusu bakteriyalarinin miq-
darinin dyronilmosi olmusdur.
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Material vo metodlar

Tadgiqatin obyekti Azorbaycanin 16 rayonunda (Astara, Bards, Bilosu-
var, Qazax, Quba, Qusar, Qabolo, Daskosaon, Ismayilli, Lerik, Masalli, Salyan,
Samaxi, Somkir, Soki vo Xa¢cmaz) evdo hazirlanmis duzlu pendir vo sit sor
niimunolori olmusdur. Biitiin nlimunalor (48 niimuno) 3 tokrarda gotiiriilmiis vo
soyuducuda saxlanilmisdir.

Mikrobioloji analiz iiciin hor bir niimunodon 1q ¢okib 10 ml steril suya
olavo etmoklo suspenziya hazirlanmis vo 10, 100, 1000 dofs durulagdirtlmisdir.
Hazir suspenziyadan 0,Iml gotiiriib asagidaki torkibo malik aqarli “MRS”
qidali miihitine okilmisdir (q/1): gliikoza- 20; ot ekstrakti- 8; maya goboaloyi
ekstrakti- 4; KoHPO4- 2; tvin 80- 1; diammonium sitrat- 2; natrium asetat-5;
MgSO4- 0.04; aqar- 20. Okilmis qidali miihitlor kip qapaqlt eksikatora
yerlosdirilmis vo 37° C temperaturda 48 saat inkubasiya edilmisdir.

Qidali miihitin sothinds bitmis bakteriyalarin katalaza aktivliyina malik
olmasmi bilmok {i¢lin bakteriya koloniyalar iizorino 0.1 M H,O, mohlulu
damizdirilmisdir. Qaz qabarciglart (kopliklonmo) miisahido olmayan kolo-
niyalar stidtursusu bakteriyast kimi goriilmiisdiir. Bakteriyalarin sayr omolo
galon koloniyalara asason miioyyan edilmis vo KOV/q ils ifade olunmusdur.

Biitiin tocriibalor 4 tokrarda aparilmis vo oldo olunan noticolor statistik
islonmisdir (5).

Naticalar vo onlarin miizakirasi

Azorbaycanin 16 yasayis montogolorindo evdo hazirlanmis duzlu pendir
va sit sorda slidtursusu bakteriyalarinin miqdar todqiq edilmisdir. Pendirds
olan siidtursusu bakteriyalarmm muqdari 0.14-068-10° KOV/q intervalinda,
sorda olan siidtursusu bakteriyalarmin miqdar iso 26.3-73.6-10° KOV/q
intervalinda doyismisdir. Pendirdo vo sorda bakteriyalarin orta hesabla miqdari,
miivafiq olarag, 0.43-10° vo 50.3-10° KOV/q olmusdur. Siidtursusu bakte-
riyalarinin minimum miqdar Lerik rayonundan gotiiriilmiis sor niimunalordo,
maksimum miqdar1 ise Soki rayonu niimunslorinde miisahide olunmusdur.
Ikincido olan siidtursusu bakteriyalarin migdar1 birincidon 2,8 dofo cox ol-
musdur. Duzlu pendirde do stidtursusu bakteriyalarinin minimum miqdari
Lerik rayonu niimunoslorindo, lakin maksimum miqdar Qabalo rayonu niimu-
nolorinds geyd olunmusdur. Ikincida olan siidtursusu bakteriyalarmin miqdari
birincidon 4.9 dofo ¢ox olmusdur (codval).

Biitiin sor niimunslorindo siidtursusu bakteriyalarinin miqdar1 pendirds
olan bakteriyalarin migdarindan xeyli doeracads ¢ox olmusdur. Belo ki, sit sorda
olan silidtursusu bakteriyalarinin miqdari duzlu pendirdoki miqdardan Astara
rayonu niimunslorindo 193 dofs, Bardodo - 120 dofo, Bilosuvarda - 213 dofo,
Qazaxda - 90 dofa, Qubada - 129 dofs, Qusarda - 127 dofs, Daskasondo - 119
dofa, Ismayillida - 104 dof, Lerikdo - 188 dofa, Masallida - 192 dofo, Salyanda
- 210 dofs, Samaxida - 119 dofo, Sokido - 114 dofs, Somkirds - 105 dofs vo
Xagmazda - 128 dofo ¢ox olmusdur.
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Cadval
Azarbaycanin yasayls mantaqalorinds hazirlanmis spontan pendir
vd sorda siidtursusu bakteriyalarinin miqdar

Yasayis montoqalori Bakteriyalarin migdari, 10° KOV/q

( rayonlar) pendirdo sorda
Astara 0.18+0.01 348+ 1.2
Bords 0.24+0.01 28.8 1.4
Bilosuvar 0.16+ 0.005 34.1+ 1.1
Qazax 0.60+ 0.03 56.0£2.3
Qoboals 0.68+0.03 61.3£3.0
Quba 0.46+ 0.01 46.6+ 2.1
Qusar 0.48+0.02 53.4+2.1
Dagkoson 0.54+ 0.002 64.0+ 3.1
Ismayilli 0.71+0.003 73.6 £3.2
Lerik 0.14 £0.004 26.3+ 1.1
Masalli 0.22+0.01 32.2+2.1
Salyan 0.23£0.01 48.4+2.3
Samaxi 0.58+0.02 68.8+3.2
Saki 0.63+0.003 72.0+ 3.1
Somkir 0.48+0.02 50.4+2.0
Xagmaz 0.48 0.002 53.6+ 2.1

Qeyd etmok lazimdir ki, sit sorda siidtursusu bakteriyalarinin migdarinin
pendirdoki miqdardan ¢ox olmasi Iran Azorbaycanin yasayis montogolorindon
gotliriilmiis pendir vo sordaki niimunslords do miisahido olunmusdur (8).

Stidtursusu bakteriyalarinin miqdarinin sit sorda duzlu pendiro nisboton
yiiksok olmasi, ¢ox giiman ki, pendirin torkibinds duzun miqdarinin ¢ox olmasi
ilo baghdir.

Azorbaycanin conub hissosindoki (Astara, Lerik, Masalli, Bilosuvar,
Salyan) rayonlardan gotiiriilmiis pendir vo sor niimunslorindo siidtursusu
bakteriyalarinin miqdar1 Boyiik Qafqaz daglarinin sorq vo gorb yamaclarnda
yerlogon rayonlardaki niimunsloro nisbaton, miivafiq olaraq 2.0 vo 3.0 dofo az
olmusdur (cadval).

Beloliklo, miioyyon edilmisdir ki, Azorbaycanin 16 rayonu orazisindo ev
soraitinds hazirlanan spontan pendir vo sorun torkibindoki siidtursusu bakte-
riyalarmin miqdar1 cox forgli olmusdur vo miivafiq olarag, 0.14-0.68-10° vo
26.3-73.6-10° KOV/q toskil etmisdir.

Stidtursusu bakteriyalarinin sit sorda olan miqdari, duzlu pendirdoki
miqdardan, orta hesabla, 117 dofs ¢ox olmusdur. Azorbaycanin simal vo simal-
gorb rayonlardaki niimunslords siidtursusu bakteriyalarinin miqdar1 conub ra-
yonu niimunalorindaki miqdara nisbaton 2-3 dofo ¢ox olmusdur.
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KOJIMYECTBO MOJIOYHOKHUCJBIX BAKTEPAW B CBHIPE 1 TBOPOTE,
IPUT'OTOBJIEHHBIE B JOMAITHUX YCJIOBUSIX HA HACEJIEHHBIX
IIYHKTAX ABEPBAUKAHA

P.s1. MACOYMHUKHA, X. I'. TAHBAPOB
PE3IOME

YCTaHOBIIEHO, YTO KOJUYECTBO MOJOYHOKHCIBIX OakTepHil B COCTaBe CHIpa M TBOPOTa,
B3SITHIC U3 HACCJIICHHBIX MYHKTOB A3sepOaiikaHa, OTIMYAINCh MEXKAY co00i. B cocraBe chipa
¥ TBOpOTa KOJMYECTBO MOJIOYHOKHCIBIX OakTepuit cocrapiso 0,14- 0,68- 10°u 26,3-73,6- 10°
KOE/r, coorBercTBeHHO. KONMmMyecTBO MOJIOYHOKUCIBIX Oakrepuii TBopora B 117 pa3 Obu1o
OompIie, YeM B cOCTaBe Chipa. B oOpasiiax, B3SATHIX M3 CEBEPHON M CeBepa - 3amagHol 9acTh
AzepOaiikaHa KOJIHYECTBO MOJIOYHOKHCIBIX OakTepuii Obuto B 2-3 pasa 0oJjblie, 4eM B 00-
pasiax u3 0XKHBIX palloOHOB.

KiroueBble c10Ba: MOJOYHOKUCIBIC OAKTEPUH, COJCHHBIA CHIP, HECOJCHBIH TBOPOT,
KOJIMYECTBO OaKTepHil.

LACTIC ACID BACTERIA COUNT IN HOME MADE CHEESE AND CURD, TAKEN
FROM SETTLEMENTS OF AZERBAIJAN

R.Y.MASOUMIKIA, Kh.G.GANBAROV
SUMMARY

It has been established that the amount of Lactic acid bacteria in home made cheese and
curds differ. The amounts of lactic acid bacteria in cheese and curd were 0.14-0.68-10° and
26,3-73,6-10° CFU/g, correspondingly.

The quantity of lactic acid bacteria in curds was 117 times more than in cheese. The
amount of lactic acid bacteria in cheese and curd examples from the northern regions was 2-3
times more than the amount of those from the southern regions of Azerbaijan.

Key words: Lactic acid bacteria, saline cheese, unsalted curd, amount of bacteria.

Redaksiyaya daxil oldu: 15.03.2017-ci il
Capa imzalandi: 06.06.2017-ci il
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ANA SUDU NUMUNOLORINDON iZOLO EDILMIiS SUDTURSUSU
BAKTERIYALARININ ANTIMIKROB FOALLIGI

S.Q.GULOHMODOV, V.S.NOZORLI, G.A.VOLIYEVA
Baki Doviat Universiteti
sahib66@rambler.ru

Ana siidii niimunslorindon izolo edilmis 6 bakteriosinogen stamin antimikrob tosir
spektri miioyyan edilmis vo onlar arasinda on genis foalliq spektrinin L.delbrueckii spp.lactis
A7 stamina monsub olmasi agkar edilmisdir. Bu stamin bakteriosinobonzor metaboliti 6
miixtolif passiv mikroorqanizmin inkisafini tormozlamisdir.

Acar sozlor: Ana siidii, siidtursusu bakteriyasi, antimikrob faalliq, bakteriosin

Yeni dogulmus usaqlarin hozm sistemindos ilkin mikrob populyasiya-
larinin formalagmasinda onlarin yegano qida monbayi olan ana siidiiniin ovoz-
olunmaz rolu vardir. Ana siidii yenidogulmuslarin saglamliglarinin metabolik
vo immunoloji proqramlasdirilmasinda dogusdan sonraki on ohomiyyatli ele-
ment kimi taninir [2, 10-11]. ©dabiyyat malumatlarina asasen ana siidii niimu-
nolorinin mikrobiotast ¢ox zongin vo rongarongdir vo burada siidtursusu
bakteriyalarmin miqdar kifayot godordir [1-3, 8]. Izolo edilon mikroblarin név
torkibi bir sira amillordon asilidir. Bu amillor sirasina laktasiya dovriiniin
miixtolif miiddati ilo yanasi, eyni zamanda ananin ¢aokisi, dogus prosesinin
novil (tobii vo ya keysoriyyo yolu ilo), qidalanma vo hamilolik dovriindo
ke¢irdiyi miixtolif infeksiyalari aid etmok olar [2, 4-7].

Son tadqgiqatlarimizda laktasiyanin miixtolif dovrlorindo 16 ana siidi
niimu-nalorinin ilkin mikrobioloji analizi vo izols edilmis mikroblarin nov
soviyyasindo fenotipik identifikasiyasi hoyata kecirilmisdir. Bu niimunolordon
biitovliikds 7 cinso aid 26 nov STB stamlart izolo edilmisdir [1]. Homin stam-
larin rezident mikrofloranin niimayondolori kimi {isaq saglamligina potensial
tasiri halo doqiq dyronilmomisdir.

Todqgigatlarimizin asas mogsadi miixtalif ana siidii nlimunalorindon izolo
edilmis STB stamlarinin antimikrob foalliginin yronilmasi olmugdur.
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Material vo metodlar

Niimunslorin monbayi vo toplanma qaydalar1 avval sorh etdiyimiz for-
mada hoyata kegirilmisdir [1]. Niimunsler gotiiriildiikdon sonra -20°C tempe-
raturda saxlanilmigdir. Niimunalor klassik mikrobioloji iisulla durulasdirilaraq
MRS-aqar (12%) miihitindo Petri gabinda okilmis vo 37° C-do inkubasiya edil-
misdir. Qablardaki mikrob koloniyalarinin ilkin antimikrob fealliginin replika
tisulu ilo toyini liglin miivafiq prosedurlar hoyata kecirilmisdir [3]. Bu morho-
lads passiv mikroorqanizm kimi Lactobacillus bulgaricus 340 stamindan isti-
fado edilmisdir. Omoalo golon foal koloniyalar steril soraitdo maye MRS qidali
mihitina kegirilmis vo novbati tadqiqatlarimizda diffuziya iisulu ilo onlarin
antimikrob foalliginin miioyyan edilmosi iigiin 4° C-do saxlanilmiglar. Stam-
larin ilkin fenotipik identifikasiyasi ovvalki iisulla hoyata kecirilmisdir [1, 6, 9].

Naticalar vo onlarin miizakirasi

Apardimiz tocriibolorin ilkin morholosindo Petri gablarinda MRS-aqar
miihitinds 16 niimunodon gotiiriilmiis variantlarda comi 148 koloniya formalas-
migdir. Onlarin replika iisulu ilo antimikrob foallig1 toyin edilorkon indiqator
mikroorqanizmin inkigafinin dayandigt 64 koloniya askar edilmisdir. Bu
koloniyalarin antimikrob tobiotli metabolitlorinin biokimyovi analizi zamani
yalniz 6 izolyatin bakteriosinabonzor madds ifraz etdiklori ortaya ¢ixmigdir.
Homin stamlarin ndmrolonmosi monsub olduglar1 analarin adinin bas harfino
uygun hoyata kecirilmisdir (naticolor gostorilmomisdir).

Novboti morhalodo homin stamlarin antimikrob tosir spektri todqiq
olunmus vo passiv mikroorqanizmlor kimi codvoldo gostorilonlordon istifado
edilmisdir. Alinan naticolor do homin cadvaldo 6z oksini tapmisdir. Goriindiiyii
kimi, miixtolif ana siidli niimunalorindon izols edilmis 6 odod bakteriosinogen
stamlarin antimikrob tosir spektri biri-birindon forqli olmusdur. Belo ki, E5 vo
R1 stamlarinin foal komponentlori yalniz 1 passiv stamin — L. bulgaricus 340
stamimin inkisafin1 ongollomisdir. L2 vo T8 stamlarinin bakteriosinobonzor
metabolitlori 2 stamin bitmasinin qarsisini almiglar. L2 stami L. bulgaricus 340
vo L. lactis sub. lactis DF04 stamlarinin, T8 iso L. bulgaricus 340 vo L. brevis
F1106 stamlarinin inkisafin1 tormozlamislar. G9 stami daha foal olmus vo 3
stamin - L. bulgaricus 340, L. brevis F145 vo E. coli ATCC 25922 bitmosini
ongollomisdir.

Cadval
Ana siidii niimunslarindan izold edilmis bakteriosinogen stamlarin
antimikrob tasir spektri

Stamlar vo mikroorqanizmls Miihit Stamlarin foalhig
Qrammiisbot bakteriyalar L2 | A7 T8 E5 R1 G9
E. faecales M17 - - - - _ _
E. faecium P13 M17 - - - - - -
Lb. brevis F145 MRS - + - - - ++
L. brevis F1106 MRS -
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L. bulgaricus 340 MRS ++ | ++ +++ + + ++
L. lactis sub. lactis DF04 BHI + + ++ - - -
Li. innocua CIP 80.11 BHI - + - - - -
L. innocua DSM 20649 BHI - - - - - -
L. ivanovii BHI - - - - - -
L. monocytogenes 104 BHI - - - - - -
L. monocytogenes 302 BHI - + - - - -
St. aureus CIP 9973 BHI - - - - - -
Qrammonfi bakteriyalar

E. coli BAS 23355 LB - - - - - -
E. coli ATCC 25922 LB - - - - - ++
E. coli CIP 104368 LB - + - - - -
P. fluorescens 69.13 T BHI - - - - - _
Sl. enterica BHI - - - - - -
SI. enteritidis ATCC 13076 BHI - - - - - -
S1. Montevideo BHI - - - - - -
Maya goboloklori

C. pseudotropicalis YPD - - - - - -
Sa. cerevisiae DSH213.83 YPD - - - - - -
Kif gibalayi

Fu. graminearium CBS 1385 | YPD - - - - - -

Qeyd: 1. Foalliq diffuziya tisulu ils toyin edilmisdir
2. «-» - foalliq yoxdur; «+» - ingibira zonast <5 MM; «++» - ingibira zonasi >5 MM

Izolo edilmis bakteriosinogen stamlarm on zongin foalliq spektri A7 sta-
minda miisahido edilmisdir. Bu stamin bakteriosini yoxlanilan 22 passiv
mikroorganizm niimunsloindon 6-simnin bitmosini ongollomisdir. Bunlar arasinda
genetik qohum siid tursusu bakteriyalart (L. brevis F145, L. bulgaricus 340, L.
lactis sub. lactis DF04), sorti patogen Listeria cinsind aid 2 stam - L. innocua CIP
80.11 vo L. monocytogenes 302 stamlari, hom¢inin qrammonfi E. coli CIP 104368
stam1 yer almigdir.

Novboti morholodo bu stamlarin ilkin fenotipik identifikasiyasi hoyata
kecirilmis vo onlarin L.delbrueckii spp.lactis (A7), L.pentosus (E5 va R1), L.
mesenteroides spp. mesenteroides/dexstranicum (L2 vo T8), Weissella virides-
cens (G9) novlarina aid olmalar1 gonasting golinmisdir.

Beloliklo, ana siidii niimunslorindon izolo edilmis 6 bakteriosinogen
stamin antimikrob tosir spektri miisyyon edilmis vo onlar arasinda on genis
foalliq spektrinin L.delbrueckii spp.lactis A7 stamina monsub olmasi askar
edilmigdir. Bu stamin bakteriosinobonzor metaboliti 6 miixtolif passiv mikro-
organizmin inkisafini tormozlamisdir.
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AHTUMHMKPOBHASI AKTUBHOCTbh MOJIOUHOKHMCJIbIX BAKTEPUM, U30.J1H-

POBAHHBIX U3 OBPA3I1OB MATEPUHCKOI'O MOJIOKA
C.I'TIOJIBAXMEJIOB, B.III.HA3APJIU, I'.A.BEJINEBA
PE3IOME

Or[pez[eneH CIICKTpP aHTI/IMPIKpO6HOI>'I aKTHBHOCTH 6 6aKTepI/IOHI/IHOF€HHBIX mTaMMOB

MKB, 1301MpOBaHHBIX W3 pa3HbIX 00pa3LnoB IPyAHOTO MoJoka. CaMblil IIMPOKUH CIIEKTp aH-
TUMHUKPOOHOW aKTHBHOCTH OBLI OOHapyxeH y mramMma L.delbrueckii spp.lactis A'l. bakrepno-
LMHOIIONOOHBIH MeTa0OJIUT 3TOTr0 INTaMMa HHIHOMPOBAN POCT 6 PpAa3IMYHBIX ITACCHBHBIX
LITaMMOB.

KnaroueBble cjioBa: TpyaHOE MOJIOKO, MOJIOYHOKHCHAS OaKTepHsi, aHTUMHUKpPOOHAsT aK-

TUBHOCTb,0aKTEPUOLINH
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ANTIMICROBIAL ACTIVITY OF LACTIC ACID BACTERIA ISOLATED FROM
BREAST MILK SAMPLES

S.G.GULAHMADOY, V.Sh.NAZARLI, G.A.VALIYEVA
SUMMARY
The spectrum of antimicrobial activity of 6 bacteriosinogenic LAB strains, isolated
from different samples of breast milk was studied. The widest spectrum of antimicrobial activi-
ty was detected in strain L.delbrueckii spp.lactis A7. Bacteriocin-like metabolite of this strain
inhibited the growth of 6 different passive strains.

Key words: breast milk, lactic acid bacteria, antimicrobial activity, bacteriocin
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MATEMATHUYECKHUE MOJEJIHU IPOTHO3A IIJIOJOBUTOCTH
CAMOK PA3HBIX IOKOJIEHU# 3EJIEHOU SIBJIOHHOM TJIU
(APHIS POMI DEG.)

B I'YBA-XAUMACCKOM 30HE ABEPBAMUKAHA

X.®.KYJIUEBA
bakunckun I'ocyoapcmeennwiii Ynueepcumem
hokumabio@mail.ru

Bnepevie na ocnosanuu ananuza nonyuennvix mamepuanoe (2013-2016 ce.) namu ons
Tyba-Xaumaccroii 30nb1 A3epbaiiodcana yemanosiena peepecCUOHHAs 3a8UCUMOCTb MeNCOy
cpeoHeli nIo00BUMOCHbIO CAMOK PA3HBIX NOKOJEHULl CO CpeOHell OMHOCUMENbHOU NAMCHO-
CMblo, CPeOHeCymouHol memnepamypou u onunst Ous. Konuvecmeennas sagucumocmo mexncoy
SMUMU NOKA3AMENAMU NO36O0TIAEN NPOSHOZUPOBAMb CPOKU NOAGIEHUS CAMOK-PACCENUMEeNbHUY
U nepuoovl npogedeHUss UCMPeOUMeNbHbIX MePORPUAMULL NPOMUE OAHHO20 8PeOUmess.

KnaroueBble cjoBa: 3eiieHast s0JOHHAS TS, IJIOJOBHTOCTH CAMOK, MaTeMaTH4YeCKas
MO/IeNb, 3aBUCIMOCTD OT TEMIIEPATypHl, BIAXHOCTH, [UTHHEI OH, Homoptera, Aphidinea.

[TpaBmiibHOE MOHUMAHKUE 3aKOHOMEPHOCTEH KoieOaHusl YMCICHHOCTH U
0COOEHHOCTEH, PeryIupyoluX ee MEXaHU3MOB, UMEET OYeHb OOJIBIIOE MpaK-
TUYECKOE 3HAYCHHUE, TaK KaK CIYKUT TEOPETHUYECKOH OCHOBOH it OOpHOBI C
BpPEIUTEISIMU PACTEHUN. YMEHHE MPaBUIbHO OLEHUTh MPUYMHBI W3MEHEHHUS
YHUCIIEHHOCTH TIOMYJISAIUNA, BOBPEMsI OMPEACIUTh HAYallo HapacTaHWs WU Ta-
JIEHUS €€ YUCIEHHOCTH JAaeT BO3MOXKHOCTb JIeJIaTh MIPOTHO3bI U CBOEBPEMEHHO
NPUHUMATH MEPHI K JIOKAIM3AIMH BCIIBIIIEK MAacCOBOTO pPa3MHOXKEHHUS. OJTa
TpyaHas 3aaa4da. OHa pelraeTcs MyTeM OpraHu3alMy CleNUalIbHBIX Ha0IoIe-
HUH 32 UI3MEHEHUEM YHCIICHHOCTH, T.€. HaJ30pa.

MHuoronetaHumu HabmoaeHussMu (1) moka3zaHo, COCTOSTHHE THTPOTEPMHU-
YECKUX YCJIOBUM BIIMSAET KaK Ha XapaKTep pPacceleHUs BpeauTesied-HaceKOMbIX
B MIPOCTPAHCTBE, TaK W HA YHCIIO WX MOKOJEHUH, Pa3BUTHE U TIPOAOKUTEb-
HOCTH (ha3, MHTCHCUBHOCTH JIETA U T.J. 3eJeHas s10oHHas Tis1 Aphis pomi Deg.
(Homoptera, Aphididae) onnonoMHbIN, HeMUrpupytomuii Bua e (2-5). Ilo
CPaBHEHMIO C IPYTMMHU BUIAMH TJIEH ee peaklysi Ha U3MEHEHHUE JIMHBI CBETO-
BOTO JIHA U TUTPOTEPMHUYECKHUE YCIOBHUS MOYTH HE UCCIENOBaHbBI. M3 mMero-
IIUXCSl eIUHUYHBIX padoT (6,7) BUAHO, YTO KpailHE OTPUIIATEIHLHO BO3JEHCT-
BYIOT Ha YHCJICHHOCTH 3€JICHOW SIOIOHHOW TIU pe3KHe M3MEHEHHS THUTPOTep-
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MHUYECKHUX MOKa3aTeNIel B EPUO OTPOKICHUS JIMYUHOK U3 3UMYIOIIUX SIUILI.

C menbio BbIXOJa B IaJbHEHIIIEM HA MOMYJISALMOHHYIO MOJIEIb Pa3BUTHS
3eJICHON SI0JIOHHOW TJIM HaMH OBLIM MPOBEACHBI MCCICIOBAHUS TI0 U3YYCHHUIO
MPOAOJIKATEIIBHOCTH KU3HU U TUNIOJOBUTOCTH CAMOK PAa3HBIX IMOKOJICHUH B 3a-
BHCUMOCTHU OT JKOJIOTUYECKHUX YCIOBUM, pEe3yJbTaThl KOTOPBIX MPEICTABICHBI
B HACTOSIIEH CTaThe.

Martepuaja u MeTObI HCCJI€I0BAHUS

Hacrosmue uccnenoBanus — eHOIOrHYECKHEe HAOMIOACHUS U YYEThI
YHCJICHHOCTH 3€JI€HOM A0JIOHHOM TiaM mpoBoawinch Ha ['yba-Xaumacckoit 30-
He AzepOaiimkana 3a nmepuona 2013-2016 rr.

B pabote ucnonp3oBaiu MaTepuan U3 CaJoB, PA3IMYAIONINXCS MO CTe-
MIEHW aHTPOIIOTCHHOTO BO3ACUCTBUs ((pepMepcKue, YacTHhIE U 3a0pOIICHHBIC
cazapl). HaOmroieHus 3a TMHAMUKON Pa3BUTHS TJIM MPOBOAMIOCH HETIOCPEICT-
BeHHO B npupoje (ceno CycallKbIILIIar ) ¥ Ha OTAENbHBIX U30JMPOBAHHBIX Ca-
JKEHIax (MOJIeJIbHbIE pACTEHUS).

JIy1st ycTaHOBJIEHUS YMCIIa TTIOKOJICHHUH SIOJIOHHOM TJIM B ’TOM PETHOHE 32
BECh BEreTATUBHBIN NEpUOJ sIOIOHU MCIOJIL30BATN METOAUKU U3YYCHUS TIEH
no JLIT. Jonroroii, 1979 (8) u M.SA. ®onbkunoii, 1978 (9). [InmogoButocTs 1
MPOJOKUTEIFHOCTD JKU3HHU KaXKAOTO MOKOJICHHS U3Y9adld METOIOM HU30JIUPO-
BaHHBIX JcTheB (10). Habmromgenus 3a mporeccomM OTPOKICHUS TUYMHOK TN
B KOJIOHUSIX TTPOBOJMIIUCH Ha MOJICTBHBIX JIEPEBbSIX OIMBITHBIX YYACTKOB. Y4ye-
Thl CPEAHECYTOYHOM TeMIepaTyphl U BIIQXXHOCTH BO3JlyXa MPOBOIMINUCH €¥kKe-
THEBHO (6 pa3 B CYTKH), UCTIOJIB30BAIHM TAK:KE€ METEOPOJIOTUYCCKUE CBEIACHHUS
[0 TAHHOMY PErHOHY.

Perpeccuonnsiit ananus npooawnu no H.A. ITnoxunckomy, 1970 (11)
u W.A. IlonskoBy, 1980 (12).

Pe3yabTaThl M 00Cy:KIeHHE

He ciydaiiHO B Hammx HMCCIEIOBAHUAX IS pa3paOOTKU MOJEIH IpO-
THO3a pa3BUTHUS BbIOpaHa MJIOJOBUTOCTD SIOJIOHHOM TiH. Jleno B TOM, YTO yac-
TO CTPEMJICHHE OXBAaTUTh Bce OOJbIIEe KOJIMIECTBO (DAKTOPOB MPUBOIUT K YC-
JIO)KHEHUIO MOJIENU U 3aTPYIHSET peaju3aluio. A UMEHHO, €ClU y4eThl YHuC-
JICHHOCTHU MMPOBOJATCA B TO BpEMA, KOI'la OCHOBHOH IOKa3aTelb HaxXoauTcCda Ha
ONTUMAJILHOM YPOBHE, TO €r0 BIUSHUE OCTAETCsl HE 3aMETHBIM, U B pe3yjIbTaTe
OH HMCKJIFOYAETCs U3 aHalIn3a KaK HECYIIeCTBEHHBIN. XOTs caMble HEOOJbIIIHE
OTKJIOHEHHS TaHHOTO 3JIEMEHTa OT ONTUMYyMa MOXKET MCKa3UTh IMOCTPOCHHYIO
KapTUHY SBJICHUA. HOBTOMY MOACIN CO CJIOXKXHBIMU 3KOJIOTHYCCKHUMU SABJIC-
HUSIMU 4acTO ObIBaIOT HECOBEPILIEHHBIMH.

OueHb 4acTo IJIOAOBUTOCTL BPECAHOI'O BHUAA CUHUTAIOT IOCTOSIHHOHM Be-
anarHOi. Ha camoM Jierne ke 3TOT MoKa3aTesb 3aBUCUT KaK OT AKOJIOTHUYECKUX
YCIIOBUH Pa3BUTHA, TaK M OT (PU3UOJIOTMUYECKOTO COCTOSHUS OPraHU3Ma, Ipo-
TE€KaHHUs OOMEHHBIX IPOLIECCOB W HAKOIUICHUS PE3EPBHBIX OPraHUYECKUX Be-
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IECTB, HEOOXOIUMBIX 11 (HOPMUPOBAHUS PEPOAYKIIH 0coou (1).

HaoOmrone-

Puc.1. A. Bousnue n3MeHeHus cpeaHeil OTHOCUTENBHOM HUA IIO3BOJISIOT

BII&KHOCTH BO3[yXa Ha MPOIIECC OTPOXKICHHS IMINHOK OTMETHTD TOT
BECEHHHUMH CaMKaMH-OCHOBATEIIbHUIIAMH 3€JICHOM SOJIOHHON

Tau (Maif, 2016 1.) (baKT: 4TO 3KOJIO-

TMYECKHE dax-

TOpPBI B MX OOBIY-
HBIX Mpeaenax He
CTOJIbKO XapakTe-
pHU3YIOT BBIKHBae-
MOCTb,  CKOJIBKO
BIIMAIOT HA TJI0JI0-
BUTOCTh Tiu. llo-
3TOMY BO BpeMs
pa3paboTKu  JaH-
HBIX MoOJEJIeH B
OCHOBY OBLITH B3S-
anaoicnocmy, % K07-60 TN, wiMm THI JIBa TOKasare-
a1 — TemrmepaTypa
U BIKHOCTh. HO BO Bpems aHam3a MOJIy4eHHBIX Pe3yIbTaTOB HAMHU OBLIO BhI-
SBJIEHO, YTO Y SIOJIOHHOW TJM B 3aBHCHUMOCTH OT IOKOJIEHHUS, a TaKXKe Ce30Ha
Pa3BUTHS BIUSHHUE U XapaKTep 3aBUCUMOCTH OT (PakTOpoB MeHsercs (puc. 1,2).
[Ipu sTOM MeEHsETCS M 3HAYUMOCTb, KOPPEISILIMOHHAS CBS3b MEXAY IUIO-
JOBUTOCTBIO CaMOK M (Qakropamu Bo3zaeiictBus. Ha pucynkax 1-3 mpen-
CTaBJICHbl SKCIIEPUMEHTAJIbHBIE JaHHbBIC, XapaKTepPHU3YIOIIHUE CTENEHb 3aBU-
CUMOCTH TIpoliecca OTPOXKJICHUS JIMYUHOK OT TEMIEpaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTH BO3ayXa. [Ipu comocTaBiieHnH JaHHBIX IO YPOBHIO IUIOJAOBUTOCTH
CaMOK-OCHOBATEJbHUIL (CAMKH, BBIIIECIIINE U3 3UMYIOMIMX SUII), @ TAKKE JIET-
HUX MapTEeHOIC€HETUYECKUX KUBOPOJAAIIUX CAMOK Pa3HbBIX MMOKOJIEHUN, MOXKHO
3aMETUTh CYIECTBEHHbBIC Pa3IUYMsi, KOTOPHIE OTPAXKAIOT HEMOCPEACTBEHHYIO
3aBUCUMOCTb OT ITHX MOKazarened. B 4acTHOCTH, BECHOM MOSIBIEHUE CaMOK-
OCHOBATEJIbHUI] CO BTOPOM JIEKAJIbl alipelis U UX pa3BUTUE JI0 UIOHS HAXOJIUTCS
MPSAMOJIMHEHON MOJIOKUTEIBHOW 3aBUCUMOCTH OT U3MEHEHUS CPEJIHEN OTHO-
CUTEJILHON BIAXHOCTH Bo3ayxa (puc.l, A). Panee HamMu ObUIO OTMEYEHO, YTO
CaMKH-OCHOBATEIbHUIIBI 3€JIeHON s0J0HHOW Tiau B ['yba-Xaumacckoil 30HE
Azepbaiimkana (pazpuBaetcs B 10-TH MOKOJICHHSIX ) TIOSIBISIFOTCS CO 2-0H JieKa-
JIbI anpesb (€IMHUYHBIC) ¥ BECHOW OHU Pa3BUBAIOTCS 110 HIOHS (6).
VYcTaHOBIEHO, YTO BECh IIUMKII Pa3BUTHUS CaMOK BECHON COOTBETCTBYET
18-25 nHam. BbIABIEHO, YTO BO BpeMsl OTPOXKICHHS JTUUYUHOK ITOM TPYIIIbI
3eneHoit ssononnoi Tiu (I rpymma - @-0CHOBATENbHHIIBI) CBOWCTBEH CBOM Te-
HETUYECKH OINpPEJIeIICHHbII MOTEHIHAI MIJI0JJOBUTOCTH, KOTOPBII peann3yercs B
KOHKpETHbIX ycioBusax. Kak BugHo u3 pucynka 1, A, b, ocHOBHOe BiusHME Ha
IUIOJJOBUTOCTh OKa3bIBaeT IUHAMHKA CpEeJIHEW OTHOCHTEIbHOW BIIa’KHOCTU

11 14 17 20 23 26 29
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BO3JIyXa: C YVBeauueHuem 6IANCHOCMU NPOUCXOOUM CHUNCEHUE KOIU4ecmed
OMPOIHCOEHHBIX TUYUHOK. B 4aCTHOCTH, IOHIKEHNE OTHOCUTEIHHOU BIAXKHO-
ctu 10 40,5% conpoBokIaeTcsl CHHXKEHUEM TU1010BUTOCTH Ha 33,3%, a aHa-
noruyHas curyanus 20 Mas, a UMEHHO INOHM)KEHUE BIAXHOCTH 10 26-37%
MIPUBOJIUT COKPAIICHUIO YHCIIA OTPOKACHHBIX JIMTYUHOK Ha 59,9%.

Puc.1. b. Biusinue nuHaMuKy CpeiHECYTOUHON TeMIIEpaTyphl
BO3/lyXa Ha MPOLECC OTPOKACHHUS JININHOK CAMKaMH-
OCHOBaTEJIbHUIIAMH 3€JIeHOH SIOJIOHHOM TiH (arpenb co 2-i AeKabl,
maii 2015-2016 rr.)
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ConocraBneHne NOMYyYEHHBIX NaHHBIX YOEAUTENbHO YKa3blBalOT Ha
KOPPEJALMOHHYIO CBSI3b MEXAY IUIOJOBUTOCTBIO U TMHAMUKOM CpeHECYTOU-
HOM TEMIIepaTyphl U CpeAHEN OTHOCUTEIBHOM BIAXKHOCTH Bo3ayxa. Ho ciemy-
€T yKa3aTh, YTO BECHOM BBIXOJ] CAMOK-OCHOBATEIBHHUII U3 3UMYIOUIUX SHUIl 50-
JIOHHOM TJIM COBMAJAeT C MEPUOJIOM MOYBOOOPA30BAHUS U I[BETEHUS SOJIOHU.
VYcraHoBIEHO, UTO C YBEJIMUEHUEM CPEIHECYTOUHON TeMIlepaTyphl BO3/ayXa Ha
¢doHE CHUNKEHHS] OTHOCHUTEIHHOW BIAKHOCTH OTMEUAIOTCS MEPUOAMYHBIE KO-
nebaHus B IUIOJOBUTOCTH CaMOK-ocHOBaTenbHull (puc.l, b). Ha Homorpamme
MO>KHO TOYHOCTH BHUJIETH JAHHYIO TOJIOKUTENIBHYIO CBSI3b MEXKIY U3MEHEHHEM
CpelIHEeM OTHOCUTEIHHOM BIAXXHOCTH BO3JyXa U IUIOAOBUTOCTBIO CaMOK-
ocHoBaTenpHUIL (puc. 1, B).

JleTom

Puc.2. A. Brustrue n3MeHeHus cpeHeii OTHOCHTEIBHOM JKUBOPOIAIINC

BI2KHOCTH BO3yXa HA HPOILECC OTPOXKICHUS TMYMHOK JICTHHMH _
caMKaMH 3eJIeHOH sI0JIOHHOM M (MIOHB, Nroib,2015-2016 T.) TapTCHO

TCHECTUYCCKUC

CaMKH OTJIMYa-

IOTCSI TEM, 4YTO Y

HUX rpoiiecc

OTPOXKICHUS

JUYUHOK  3aBHU-

60

laYalla CUT OT CpejHe-

i / @ cyrouHoii TeM-

[ mepatypsr u

] py \/ CpemHe  OTHO-

M CUTEIbHOH  BII-

' H QXHOCTH BO3IY-

8101214 1618202224262830 2 4 6 810121416 18 20 Xa  OJMHAKOBO

(puc.2, A,B).

Kak BugHO w3

KpUBBIX Ha pU-

cyHkax 2, A, b

IJIOJIOBUTOCTh JIETHUX CaMOK (HMIOHb U MIOJb 10 3-€d JeKabl) U3MEHSETCA B

3aBUCUMOCTH KaK OT TEMIIEpaTyphl, TAK U OT CPEAHEH OTHOCHUTEIbHOM BIIaX-

HOCTH BO3JlyXa: C ygeiuyeHuem cpeoHecymouHol memnepamypul u ymeHvuie-

HUem cpeoHeli OMHOCUMENbHOU GNANCHOCMU 8030YXA 8 NeMHULl Nepuood Cchno-

cobcmeyem ygeaudeHuro nio008UMOCMU HCUBOPOOAWUX CAMOK. A HMMEHHO,

MOBBILICHUE BIAXHOCTU 110 66,4-72,4% conmpoBOXKAAETCS MOHMKEHUEM ILIO-

JIOBUTOCTH caMOK Ha 23,5-89,1%; a He3HauWTelbHBIC KOJcOaHMs (IMMKH Ha

puc.2,b) cpennecyTouHOl TeMIiepaTypbl BO3[lyXa MPUBOJUT K PE3KOMY H3Me-
HEHUIO KPUBOH, XapaKTepU3YIOIIUN INIONOBUTOCTD JIETHUX CAMOK.
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Puc.2. b. BimsiHne tuHaMHUKH CpeTHECYTOYHON TeMIEepaTyphl BO3IyXa Ha
MPOIIECC OTPOXKICHNUS JINUMHOK NMAapPTEHOTCHETHICCKUMHU CaMKaMU 3€JICHON
SIOJIOHHOM TIN (MIOHB, HIOJB 10 3-it nexaapl, 2015- 2016 rr.)

40
35
30
25
20

15

Taad

KOJIMYCCTBO JIMYHUHOK, IIIT
teMiieparypa, 0C

JHH

—— Temnepatypa
—— KOJI-BO JIMYUHOK

Ho xak BHIHO M3 HOMOrpamMM perpeccMoHHoro a”amusa (puc.2, B, I')
CBSI3b MEXIy MPOIIECCOM OTPOXKIACHUS JIMINHOK MMapTEHOTCHETUICCKHUMHU CaM-
KaMU ¥ U3MEHEHHEM CPEJHECYTOUYHOM TeMIepaTypbl U OTHOCHTEIBHOMN BIIaX-
HOCTH MEHee BhIpaKEHA, T.€. HE COBCEM OJIaroNpHsITHAS ISl Pa3BUTHS MOCIIE-
JYIOUIMX MOKOJEeHUH. Maja BepOSATHOCTh MCIOJIb30BAHUS ITUX HOMOTPaMM B
NPaKTUYCCKHUX METISX.

Teopernueckue CBEACHUS, U BBHITEKAIOIINE U3 HUX MPAKTUYECKUE PEKO-
MEHJIAINH JUTSI TIPOTHO3UPOBAHUS PA3BUTUS BPEIHBIX HACEKOMBIX YKa3bIBAIOT
Ha TO, YTO B OCEHHUU MEPHUOJ OJHUM M3 3HAUMMBIX MTOKa3aTeJeH SBIAETCS U3-
MEHEHHE JJIMHBI JHS B COYETAHUU CPEIHECYTOUHOU TemmepaTypsl (1). Pe3ymb-
TaThl MPOBEJICHHBIX HAMHU JKCIIEPUMEHTOB (B MeYaTH) YOCTUTEIBHO yKa3bIBa-
IOT Ha TO, YTO YeM JJTMHHEE CBETOBOM JIEHb, TEM MEHBIIIE MPOIEHT KPBUIATHIX
dopm, T.e. camok-paccenuTenbHUL. [Ipr 3TOM H3MEHeHne TeMIepaTypsl H OT-
HOCUTEIILHOW BIIQ)KHOCTH BO3JyXa HE WIpacT CYIIECTBEHHOTO 3HAYCHHS B
(GOopMHPOBAHNUN KPBUIATHIX 0COOEH. YCTAaHOBJICHO, YTO MO CPABHEHHIO C IPO-
neccamu (POPMUPOBAHUS BUBUIAP (CAMOK, CIIOCOOHBIX K OTPOXKIACHHUIO JIMYU-
HOK) M OTPOKACHUS JIMYMHOK, BO BpeMsi (hOPMHUPOBAHHS KPBUIATHIX CaMOK
3HaYeHHue umeeT (oToneproa. A UMEHHO YeM KOpode JCHb, TeM MEHbILE TIe-
pHOI0B (hOPMUPOBAHHS PACCEIUTEIHHUII.
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¥ CaMKOI, T

ob11ee YUCII0 OTPOIKACHHBIX JTIHIHHOK OJHO!

¥ CaMKOM, T

o01ee YMCII0 OTPOIKACHHBIX JTHIHHOK OJHO!

80

Puc.2. B. 3aBUCUMOCTD IIJIOJJOBUTOCTH JICTHUX CAMOK 3CJICHOM

SIOJIOHHOM TJIM OT CPEIHECYTOYHOH TeMIEepPaTypsl BO3IyXa
(MrOHb, WI0JB 0 3-1 JAeKa IbI)
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Puc.2.T'. 3aBUCUMOCTh IUIOIOBUTOCTH JIETHUX CaMOK 3€JI€HOH
SIOJIOHHOM TJIIM OT CpeiHEe OTHOCUTEIBHOM BIAXKHOCTH BO3/IyXa

16 18 20 22 24 26 28 30 32 34 36 38 40

cpeaHecyTouHas TemnepaTypa Bosayxa, 0C

(MrOHb, WIONB 10 3-1 IeKajIbl)

*» o ¢ R
‘ v
\\
N
\
\\
L 2 ‘ \
L 4
20 30 40 50 60 70 80 90

CpeAHsAA OTHOCUTEIIbHAS BJIAXKHOCTb BO3yXa, %

63

100



Kak BUIHO M3 IpeACTaBICHHBIX HA PUCYHKE 3, A JaHHBIX, OTCYTCTBYET
yOenuTeNnbHas KOPPESIIIHOHHAS CBSI3b MEXKY ILIOIOBUTOCTHIO KUBOPOISIITUX
OCEHHUX CaAMOK M M3MEHEHUEM CpPEAHEN OTHOCHUTEIBbHOM BIIAXKHOCTBIO BO3yXa
cnabas (ry,= +0,43+0,008).

TemnepaTypHblif ¢akTop B 3TOM OTHOUICHHM TaKXe€ HUMEET HEe3HAuu-
TenbHOE 3HaueHue (puc.3, b). V3 kpuBbIX, XapaKTepU3YIOLUIUX pOJIb TEMIIEpa-
TypHOTO (haKTOpa B MpoLecce OTPOXKICHUS TUUMHOK OCEHHUMU KUBOPOISIIH-
MU CaMKaM¥ BHJIHA HE yOequTeNnbHas, ¢ HE3HAYUTEIbHBIM YHCIOM COBIAIA0-
IIUX TO4YEK, ciabas 3aBHCUMOCTh 3THUX 3HAYEHHUH Opyr OT Jpyra (Iyx=
0,340,12).

HmeroTcst cBeieHUsI O TOM, YTO KpbLIaThleé OCEHHUE PEMUTPAHTHI (TI0JI0-
HOCKH) p030BOil si6nonHo Tiu Dysaphis plantaginae (=Aphis sorbi) oTpox-
JTAIOTCS B YCIIOBUSX KOPOTKOTO JIHS. DTO MPOJAEMOHCTPUPOBAHO MPHU COJEPKaA-
HUH TJIEH OKOJIO 7 Heleb Ha MOJOPOKHUKE B JTA0OPATOPHBIX YCIOBUAX MpU 7
4 30 muH. B 3THX ycnoBusSX aBTOp HaOI01a7 OTPOXKIACHHUE TTOJIOHOCOK B HIOHE
(14), B TO Bpems, KaK B MPUPOJAE OHU HE TMOSABJISIOTCS PaHblle KOHIA CEHTSAOPSI.
Bo3znaukan Borpoc, necTByeT Jin GOTONEepruoa HEMOCPEICTBEHHO HA TIICH, WIN
3TO OBUIO pEe3yabTaTOM BO3JEHCTBHS JAHHOTO PEXHMMa Ha KOPMOBOE pacTe-
Hue? Tem Oosee, 4TO B TOT MEPHOJ] MOSBUINCH 3aMETKH MOCBSIIEHHbIE (POTO-
nepuonu3My pacteHuid. [losToMy aBTOp mpeanoden BTOPOH BapHaHT OOBsCHE-
Husa. Ho x 50-m romam ObutM TTPOBEICHBI CEPUITHBIC OMBITH Ha KapTO(heTbHON
e (Macrosiphum euphorbiae Thomas.), pe3yiabTaTaMu KOTOPHIX OBUIO JTOKa-
3aHO, YTO MOSIBJICHUE MTOJIOHOCOK — 3TO PEAKLUs HA KOPOTKUH JI€Hb, HE3aBUCHU-
MO OT COCTOSIHHSI KOPMOBOT'O pacTeHHusi. ABTOPOM OBUIO yCTAHOBJIEHO, YTO
JUIMHA Kopode 12 4 MHAYIUpPYET OTpOXKIECHHE KPbUIATHIX MOJIOHOCOK, U OoJee
JUIMHHBIN J1€Hb, HA00OPOT, MOAABISET ITOT MPOLIECC.

Puc.3. A. 3aBHCHMOCTD TIIOJOBUTOCTH OCEHHHX CAMOK C Hadaja Pa3BUTHUS
MTOKOJICHUS 3€I€HON SIOJIOHHOHU TJM OT CpeHEe OTHOCUTENBHONW BIAKHOCTH
BO3AyXa (CEeHTAOPh, OKTSIOPH
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Puc.3. b. 3aBucuMocTh IUI0OBATOCTH OCEHHHX CAaMOK C Havaa pa3BUTHSI
MTOKOJICHUSI 3¢JICHOM sIOJIOHHOM TIIM OT CPEIHECYTOYHON TeMIIepaTyphl BO3IyXa
(ceHTsI0pB, OKTIOPB)
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cpeHecyTouHas Temmepatypa Bomyxa, 0C

Homorpamma 1151 onpefienieHus MiI0JOBUTOCTH KUBOPOASIIUX OCEHHUX
CaMOK B PaHHEM IE€PHOJIe PA3BUTHUS ATOTO MMOKOJIEHUSI YOSIUTENbHO YKa3bIBaeT
HA CUJIBHYIO KOPPETSIMOHHYIO CBSI3b MEXKIY IUIOJOBUTOCTHIO U (hOTONEPUO-
noM. [leno B Tom, 4TO B 3TO BpeMsl HAUMHAET CBOE pPa3BUTHE aM(pUIOHHOE
(pasmenpHOIONOE) MOKoJIeHHe (CeHTAO0Ph). [110J0BUTOCTh OCEHHUX CaMOK 3a-
BHUCHT OT U3MEHEHHUS JIMHBI 1H (puc.3,B).

Puc.3. B. HomorpaMma aj1st OnpeeseH st INI0A0BUTOCTH )KHBOPOISIIMX CAMOK
OCEHBIO 110 IMHAMUKE [UTUHEI THS (CEHTSIOPb, OKTAOPB)
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A WMEHHO, TpPH JOBOJHHO-TAKH BBICOKOW B TIEPBOM JEKane CEHTIOpS
CpeIHEeCYTOUHOU Temmeparype Bo3nyxa (puc.3, I') moutu He U3MEHSIETCSl UH-
TEHCHBHOCTh OTPOKACHHUS JTHYMHOK- Beero 15-20 mr.Ha 1 @ 3a 3TOT mepuo.
OGbrano 20°-Has TemmepaTypa BO3AyXa CYMTAETCS HAHOOJIEe GIATONPUATHOM
JUIS TIJIOJTOBUTOCTU CaMOK 3€JIEHOH sIOJIOHHOM TiM, HO OHa TakXe He HMMena
CYIIIECTBEHHOTO BIUSHUS B HAMKX OMbITax (21-30 ceHTsOps).

Puc. 3. I'. Biusinue giuHaMUKK CPEAHECYTOYHOM TeMIIEPaTyphl BO3AyXa Ha
IUIOIOBUTOCTH OCEHHUX KHMBOPOJIAIINX CAMOK 3€JICHOH S0JOHHOH T (CEeHTAOpB,

OKTsI0pb,2016 1.)
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‘ —#— TeMneparypa —4— KOJI-BO JITYHHOK

Jlumib B OKTS0pe HE3HAUUTENBbHBIE KOJNECOAHUSI — TPH MUKA, COMPOBOXK-
JAloNIfecss BHYIIMUTEIbHBIM MOJIBEMOM HWHTEHCU(PHUKALUU OTPOXKACHUS JTUYH-
HOK (90,8-100 mT. Ha caMKy) OBUIO OTMEYEHO TIPH 18-20°C.

brulo ycraHoBieHo, 4To 0co0oe 3HaueHue B MOSBIECHUU U (HOpMUPOBa-
HUU aM(UTOHHOTO TIOKOJICHHUSI UMEET YKOpAaYMBaHUE JUTMHBI THS: YeM paubuie
PA38UBATIOCH OCEHHee HCUBOpoOAuee NoKojeHue, mem @viuie OblIA NI0008U-
mocms camok. B 3TOT mepuoJ JUIMHA CBETOBOTO JHS OTMEUYAETCS] yMEHbIIICHU-
eM 10 14,1-12,27 4gacoB. OTknaaka svIl caMKaMUd aM(UTOHHOTO TTOKOJIEHUS
HaynHaeTcs ¢ 3-i nekanpl ceHTs0ps (6). BeisiiaeHno, 94To mpu 3ToM cymMMma 3¢-
(DEeKTHBHBIX TeMITepaTyp IpH HIKHeM Topore +5°C 3a IpeecTBYONIYIO He-
JIETI0 COCTaBMIIa 70,8—95,70C (mo 2-i1 nexanpl okTsOpst). [Iporecc kimagku mpo-
JOJKAETCS WM JIO TIOJTHOTO OTIa/ICHUS JINCTHEB, WIH IO HACTYIUJICHHS 3aMOPO3-
KOB (6).

TakuM 0Opa3omM, Ha OCHOBE IMOJIYYCHHBIX JAHHBIX MO IJIOJOBHUTOCTH Ca-
MOK DPa3HBbIX TOKOJICHHH 3elIeHOW s0JI0HHON Tiau B ['y0Oa-Xaumacckoi 30HE
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JAHHOTO BPEIUTENS] MOKHO PacHpelleiuTh B 3 TPYIIbI, KAKIOMY U3 KOTOPBIX
MPHUCYI CBOW M€HETHUYECKU ONPEACTICHHBIA MOTEHIIUAT TUIOAOBUTOCTH, Peau-
3yeMblii B KOHKPETHBIX YCIOBHSX pa3BUTHUSA. [IOTOBUTOCTh Ka)Xa0W TPYIIIIBI
MOKOJICHUI 00YCIIaBIUBACTCS BIUSHUEM Pa3IUYHBIX 3KOJOTUYECKUX (HaKTo-
pOB.

O} dexTUBHBIN MOPOT BPEIOHOCHOCTH 3€JICHON SIOJIOHHOW TJIM BO BpeMs
u mociie 1BeteHus si6oHu cocraBnser 40-50 tneit Ha 100 BeTok mpu oTpsi-
XuBaHUM; 5% 3aCEJIEHHBIX JUCTOBBIX p03€TOK M 15 xosonuit Ha 100 nucTheB
(13). U3 Hamux pe3yabTaToB CIEIYET, 4TO Haubosee 0IaronpusTHBIM Iepro-
JIOM JIJIsl TIPOBENICHUSI UCTPEOUTETHHBIX MEPONPHUITHI MPUMEHEHUEM Pa3JIHy-
HBIX IpernapaToB MPUXOJUTCS Ha MEPUOM, COBMAAAIOIINN MOSBICHUS pacIyc-
KAIOIIUXCS TOYEK Ha JEpPEeBE — ITO BBIXOJ CAMOK-OCHOBATEIBHHUII U3 3UMYIO-
X suil. Ha ocHoBe paspaboTtanHOM perpecconHoi moenu (puc.l, B) mox-
HO OMPEAEIUTh KOJUYECTBO OTPOKICHHBIX JTUYHMHOK (HaI0 HAOIIOJAEMYIO OT-
HOCHUTEJIBHYIO BJIAJKHOCTh BO3JyXa YMHOXXUTH Ha K03 dumueHT 1,61 u u3 mo-
JYy4EHHOTO TPOU3BENEHUs BBIUUCIUTH (a) -58,2). Ilpu 3TOM MakcumanbHas
MOTPEIIHOCTh YPOBHS TOUEK JIMHUW PErpeccHy MpH NEPBOM MOPOre BEPOSTHO-
CTH 0e30mMO0YHBIX MPOTHO30B OymeT coorBercTBoBaTh =099 m t,=2,0, a
omuOKa MHIMBUAYAIBHBIX onpelaencHud GyHkuuu my=+3,3; Ay=+6.6 (T.c. B
KpallHUX Cllydasx MpOTHO3 He OyneT MpeBbINaTh 3HAYCHHS + 6,6 IIT. JINYH-
HOK). [Ipy HEOOXOAUMOCTH MOKHO OTPEAETUTH IJIOIOBUTOCTh CAMOK Pa3HbIX
MEPUOOB HCIIONBb3ysd HOMOTPAMMEBI PETPECCHOHHBIX MOJIENCH, MpeICTaBICH-
HBIX Ha PUCYHKax 2,3.

BriBoabl

1. YcraHoBieHsl (hakTOpbl, OMPEIESIONINE MPOIOIKUTEIBHOCTD IIe-
pUO/Ia OTPOXKICHUS JIMYUHOK >KUBOPOJSIIIUX TOKOJICHUH 3€JIeHON s0JI0HHON
TIIM — DTO CPENHECYTOYHAs TeMIlEparypa U CpeOHsAS OTHOCHUTEILHAS BIIaXK-
HOCTh BO3]lyXa, JIJTMHA CBETOBOTO JHsA. KomnuecTBeHHAs 3aBUCUMOCTb MEXIY
9THUMHU I10Ka3aTCIIsIMU I1O3BOJISACT HpOFHOSI/IpOBaTI: CpOKI/I ITIOSIBJICHUA CaMOK-
pacceNuTeNIbHUII, @ 3HAYUTh CPOKHU MPOBEACHUS OMPBICKMBAHUS PACTEHUH TTPO-
TUB JAHHOI'O BpGI[I/ITeJBI.

2. BBIABIEHO, YTO MJIOJOBHUTOCTH CAaMOK-OCHOBATEJIBHUI[ 3aBHCHT OT
CpelHEe OTHOCUTENTBHOM BIAXXHOCTH BO31yXa, JJETHUX CAMOK — OT CpEIHECY-
TOYHOHM TeMIrepaTypbl BO3JyXa U CPEIHEH OTHOCUTEIBbHOW BIAKHOCTH BO3MIY-
Xa, OCCHHHUX CaMOK — J€BCTBCHHUIIL — OT JJIHWHBI CBE€TOBOI'O JH.
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AZORBAYCANIN QUBA-XACMAZ ZONASINDA
YASIL ALMA MONONOSININ MUXTOLIF NOSILLORO AiD OLAN DiSiLORININ
MOHSULDARLIQ PROQNOZUNUN RiYAZiI MODELLORI

H.F.QULIYEVA
XULASO

Ik dofa olaraq, Azorbaycamin Quba-Xagmaz zonasi iigiin olde edilmis eksperimental
naticolor osasinda (2013-216-c1 illor) miixtolif fasillorde inkisaf edon vo miixtalif nosillors aid
olan disilorin mohsuldarligi ilo havanin nisbi riitubsti, ortasutkaliq temperaturu vo giin
uzunlugu arasindaki asililig1 oks etdiran reqressiya modellari miioyysnlogmisdir.

Homin riyazi modellorin asasinda moahsuldarlig1 ekoloji gdstaricilorin dinamikasindan
asilt olan disilorin formalasma dovrii, sayi, inkisafini vo zororvericiys qarst miibarizo
tadbirlorinin vaxtini gabaqcadan prognozlagdirmaq miimkiindiir.

Acar sozlor: yasil alma mononossi, disi fordlorin mohsuldarligi, riyazi model, havanin
temperaturu, riitubati, giin uzunlugundan asililiq, Homoptera, Aphidinea
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THE MATHEMATICAL MODELLING FOR THE FORECAST OF THE FEMALE
FERTILITY OF THE GREEN APPLE APHID APHIS POMI DEG. IN CUBA-
KHACHMAZ REGION OF AZERBAIJAN

H.F. GULIYEVA
SUMMARY

The paper is the first to establish the regressive dependence between the averages of
fertility of different generations of females and relative air humidity, daily temperature and the
photoperiod in the Guba-Khachmaz region of Azerbaijan. The quantitative relationship be-
tween these ecological indicators allows predicting the time of appearance of female and peri-

ods of destructive actions against this pest.

Key words: green apple aphid, fertility, mathematical modeling, dependence from tem-
perature and humidity, Homoptera, Aphidinea
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VIOLA CiNSi CAUDICAULES (KUPFFER) KLOKOV SEKSIYASI
NOVLORININ TAKSONOMIiYASI

N.N.OLIiYEVA, S.M.OFONDIYEVA, P.X.QARAXANI
mehrishka@yahoo.com

Azorbaycan florasinda yayilan dekorativ bitkilor icarisindo bondvsa (Viola L.) cinsi
novilarinin 0z yeri var. Banovsa birillik va ¢oxillik ot bitkisidir [1]. Azarbaycan florasinda 21
yabani, 2 madani banévsa névii 2 yarimcinsda toplanmigdir ki, bu yarimcinslordan névlorinin
sayina gora an boyiiyii Melanium yarimcinsina aid olan Caudicaules (Kupffer) Klokov sek-
siyasidir.

Acar sozlar: bonovso, ziqgomorf, aktinomorf, melanium

Bonodvso birillik vo coxillik ot bitkisidir. Diinyanin ¢ox orazilorindo
yayilmigdir. Baglar1 — bagcalar1 bozoyan dekorativ bitkilordir. Ziqgomorf va
aktinomorf ¢igokloro malik olan bandvso ikicinsli ¢icoklori ilo miixtalif ¢igak
qruplarma sahibdir [4]. Ikigat ¢icok yanligma malik olan ¢igoklori, kasa
yarpaglar1 vo lagoklori ilo birgs besiizvlii ¢icok omolo gotirir. Erkokcik saplari
ilo bitisorak va ya sorbast yerloson 5 adad erkokciklori disiciyi shato edon sanki
boru omolo gotirir. Meyvalori agilan qutucuqdur, toxumlar1 endospermlidir.
Biitiin diinyada 18 cinsi, 850 ndovii 6ziindo birlosdiron Violaceae fosilosinin
Viola L. cinsinin Azorbaycan orazisindo 21 novii (vo 1 novii modoni) yayil-
misdir. Banovsa (Viola L.) cinsi 1955-ci ildo Y.Isayev torofindon Azarbaycan
floras1 tiigiin islonmisdir vo onun torofindon 22 ndviin morfoloji tosviri
verilmisdir. Sonralar “Azerbaycanin ali bitkilori” asorinde 20 ndv haqqinda
qisa molumat verilmisdir [5]. Miixtalif illordo cinsin miioyyon qodor analizi
verilso do genis toftis edilmomisdir.

Material vo metodlar. Materiallar 2014 — 2016-c1 illordo Azorbaycanin
bir ¢ox arazilorindan (Tartor, Quba, Goygol, Daskoson) toplanmisdir. Todqiqat
obyekti yigilmis herbari niisxoloridir. Todqgiqat zamani miigayisali-morfoloji,
sistematik, areoloji, cografi metodlardan istifads edilmisdir.

Naticalar va onlarin miizakirasi: Son odobiyyat molumatlarina («Kon-
cnekT @aopsr KaBkaza», 2012) ssaslanaraq deys bilarik ki, cins 2 yarimcinss 9
seksiyaya boliiniir. NOv say1 etibarilo on boyiik Melanium yarimcinsino aid
olan Caudicaules (Kupffer) Klokov. seksiyasidir.

Subgen. Melanium (Cing.) Peterm.
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Sect. Caudicaules (Kupffer) Klokov.
1.V.caucasica Kolen.ex Ruprsl869, Mem.Acad.Sci.Peterb.ser 7,15,156. —
Qafqaz bondvsoesi. Coxillik bitkidir. Azorbaycanin Qirmizi Kitabina daxil
edilmigdir. “Nosli kosilmok tohliikesinds olanlar” kateqoriyasina aiddir —

(simal) alp vo subalp qursaqlarinda qaya ¢atlarinda, bataqlagsmis ¢omanlordo,
dasli — ¢inqilli yamaclarda rast golinir. Qafqaz endemidir. VI — VII(VIII) ¢igok
acir, meyva Verir.

2. V.tricolor L. 1753,Sp.P1.935.Code.a.Cullen 1965. Fl.Turk.1:532. — {i¢crong
banodvsa. Birillik dorman vo bazok bitkisidir. Osason, Nax.MR-nin dagatoyi vo
orta dag qursaqglarinda, xiisusilo Anabadgodik, Qarabulla, Araciq vo Kotam
daglarmin atoklorinde yayilmisdir. Kolluglarda ve otlu yamaclarda rast golinir.
Naxgivanin Qirmizi kitabina daxil edilmisdir. IV-IX ¢i¢ok agir meyvo verir.

3. V.oreades Bieb.1819. Fl.Taur.-Cauc.3:167. — Qaya bondvsasi. Coxillik
xirda tiiklii bitkidir. BQ (Quba) KQ (°im.) KQ (mork.) Nax. dag. oarazilorindo
yiiksok dag qursaginda, dag comonlorindo vo yay otlaglarinda genis yayil-
migdir. V — VIII ¢igok agir, VIII — IX meyva verir. Dekorativ bitkidir.

4. V.minuta M.B.Fl.Taur — Cauc.,1,173(1808) — Xirda bandvsa. Xirda ¢oxillik
bitkidir. BQ (Quba), Alaz.-Oyricay orazilorindo alp qursaginda, gilli — dash
tokiintiilords yayillmisdir. VI — VIII ¢i¢ok agir, meyva verir.

5. V.saxatilis F.W.Schmidt.1794, Fl.Boem 3:60. — qaya bandvsasi. BQ (Quba)
orazisindo yayilmisdir. Yuxar:t meso vo subalp qursaqda, subalp ¢omanlordo,
meso talalarinda, qis otlaglarinda rast golinir. V — VII ¢igok acir, VI — VII
(VII) meyva verir.

6. V.hymettia Boiss.et Heldr.1853, in Boiss.Diagn.Pl.or.ser. 2,3,1:57. — Hemetti
bandvsesi. Kiir diizenliyinds, Asag1 Kiir, Qarabag, Murq. — Murovdag, quru
dasli yamaclarda, kolluglarda rast golinir. IIT — IV ¢igok acir,meyva verir.

7. V.arvensis Murr. 1770. Prodr.Strip.Gotting :1.73. — C6l bondvsosi. Birillik,
bozon ikiillik bitkidir. Azorbaycanin hor yerindo yayilmisdir. Osason, daglarda
bitir. Subalp qursagina qadar olan kolluglar arasinda, okin yerlarinda, megalor-
do, ¢ay konarinda, ¢comonlordo, dasli — ¢inqilli yamaclarda rast golinir. IV — VII
(VIII) ¢igok agir, meyva verir.

8. V.kitaibeliana Schult.1819, in Roem.et.Schult. Syst.veg.5:318. — Kitaybel
boanodvsasi. Birillik bitkidir. Azorbaycanin hor yerindo yayilmisdir. Diizonlikdo,
baglarda, okinlordo, dash — ¢inqilli yamaclarda, kolluglarda rast golinir.

9. V.parvula Tineo, 1817.PL.Rar.Sicil.1:5. — Xirda bondvso. Yumsagq tiikli ot
bitkisidir. Nax¢ivanda yayilmisdir. Quru, dash — ¢inqilli yamaclarda bitir. IV —
V cigak agir.

10. V.occulta Lehm., Ind.semin.in H.bot.Hamburg.a.1829.coll (1829). — gizli
bandvsa. Qisa tiiklli va ya ¢ilpaq birillik bitkidir. Nax.dag, Nax.diizon., Diabar,
BQ (sorq), Kiir diizon, KQ (con.) quru gilli, ¢inqilli gaya yamaclarinda, zibilli
baglarda, bataqliglarda, liziimliiklordo, okin yerlorindo rast golinir. IV — V ¢igok
acir, V — VI meyvo verir [1,2].
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TAKCOHOMUSA BUJOB CEKIINN CAUDICAULES (KUPFFER) KLOKOV.
POJA ®UAJIKH (VIOLA L)

H.H.AJTMEBA, I.M.9®EHINEBA, I1.X.'TAPAXAHU
PE3IOME

Cpenu AeKOpaTHBHBIX PAaCTEHHUH, pacrpocTpaHEHHBIX BO (iiope AsepOaiipkaHa, BHIbI
pona ®uanka (Viola L.) umerotr cBoe Mecto. Duallku SBISIFOTCS MHOTOJCTHUMH PaCTCHHUSI-
mu. Bo dope Azepbaiimkana 20 aukux u 2 KyJbTypHBIX Buja (HajIoK coOpaHsl B 2 Moaposa,
Cpear KOTOPBIX CaMOil KpYITHOM CeKLMeH 1o KoJIMYecTBY BHIOB siBisieTcs cexius Caudicaules
(Kupfter, Klokov), oTHOCsmiasicst k moapoay Melanium .

KuroueBble ciioBa: ¢puanka, 3uromopd, akTHHOMOp(}, MeTaHUyM.
THE TAXONOMY OF THE SPECIES SECT. CAUDICAULES (KUPFFER) KLOKOV

OF THE GENUS VIOLA L. SUMMARY
N.N.ALIYEVA, Sh.M.AFANDIYEVA, P.KH.GARAKHANI
SUMMARY

Among the ornamental plants common in the flora of Azerbaijan, the species of Viola
genus (Viola L.) have their place. Violas are perennial plants . There are 20 wild and 2 cultural
viola species collected in 2 subgenus in the flora of Azerbaijan. The largest section in number
is the species Caudicaules (Kupffer, Klokov) belonging to the subgenus Melanium.

Key words: viola, zygomorph, actinomorph, melanium

Redaksiyaya daxil oldu: 16.03.2017-ci il
Capa imzalandi: 06.06.2017-ci il
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QUERCUS ILEX L. BITKISININ STABIL iINKIiSAFININ DOYIiSMO
G(")ST_aRiciLaRiNQ OSASON OTRAF MI"JH@TIN KEYFIYYOTININ
QIYMOTLONDIRILMOSI VO BIOMETRIK MODELLOSMO

A.O.MOMMODOVA, RN.MOMMODOVA
Baki Doviat Universiteti
m.afet@mail.ru

Moaqalada ekoloji monitoring zamant miihitin ekoloji ¢irklonma saviyyasinin inteqral
qiymatlondirilmasi magqsadilo Baki soharinda ekoloji cohatdan farqli miihitda inkisaf etmis
Quercus ilex L.-das palid bitkisinin fluktua asimmetriya gostoricilorinin statistik islonilmasi,
naticalorin interpretasiyast va modelin hazirlanmast prosesi qisa sorh olunur. Isdo ANOVA
testi va Logit modeli tatbiq edilorak analizin naticalarinin va model parametrlarinin miiqayisali
tohlili aparilib. Tatbiq edilmis model asasinda Quercus ilex bitkisinin ekoloji qgiymatlondirmada
istifada olunacagq yarpaqlarin minimum say, fluktua asimmetriya gostoricilorinin dayismasinin
minimum va maksimum haddlarinin interval dayismasi va nahayat, miihitin geyri-alverisli,
cirklanmis, riskli olmast haqqinda yiiksak ehtimalligla malumat vermak olar.

Acar sozlor: ekoloji monitoring, biometrik modellesmo, stabil inkisaf, fluktuo
asimmetryast

Miiasir dovriimiizdo ekoloji monitorinqds fitoindikatorlardan istifado
olverislidir. Antropogen tasir naticasinds canli orqanizmlorde bas veran doyi-
sikliklorin erkon prognozu osasinda miihitin qiymatlondirilmasi istiqgamatindo
aparilan todqiqatlar informativdir vo ekoloji monitoringde ohomiyyatlidir.
Erkon prognoz miihitin idaro edilmasi {i¢iin baslangic signaldir. Bu prosesdo
orazilar iizra fitoindikatorlarin se¢ilmasi, alamatlore gora sistemli parametrlorin
miioyyon edilmosi, daha informativ parametrlorin askarlanmasi c¢irklonmo
riskinin miioyyan edilmosinds vacib merhaladir. Odabiyyatda indikatorlardan
istifado edorok otraf miihitin giymotlondirilmosi {ig¢iin canli orqanizmlorin
miixtalif saviyyalarinds tadqiqatlarin aparilmas1 malumdur (2,5,7,9).

Biomonitorinqdo istifado edilon aktual yollardan biri do organizmlordo
fluktuo asimmetriyasinin toyinidir (3,4,11). Fluktuo asimmetriyasinin gostori-
cilori ontogenezdo stabil inkisafin tosadiifi doyismosilo xarakterizo olunur vo
fordin reaksiya normasi ¢arcivasinds hoyata kecir (12). Fluktus asimmetriya
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soviyyasinin tocriibi doyismosinin totbiqi osas aktual masalolordondir. ©dobiy-
yat molumatlarindan molumdur ki, imumen orqanizmlords fluktuo asimmet-
riya gostoricilorinin soviyyesi yiiksok olduqgca inkisaf etdiyi miihitin daha cirk-
li, geyri-alverisli oldugunu gostarir (2,14,18). Bu qanunauygunluq emprik gos-
toricilorlo homiso tosdiq olunmur. Bu sobadon fluktuo asimmetriya gostorici-
lorinin analizi zamani alinan naticalarin otraf miihitin voziyyatinin qiymatlon-
dirilmasinds istifado olunan metodlarla tosdiqi daha mogsodo uygundur. Qeyd
etmak lazimdir ki, fluktus asimmetriyasinin gostaricilorindon tocriibi istifads
zamani osas — yerindo metodlarin vo alinan naticolorin gqiymotlondirilmasi vo
davamli interpretasiyasi liciin metodun parametrlorinin diizgiin secilmasi vo
istifadosidir (15,17,18) .

Cirklonmis otraf miihitin lokaldan qglobal soviyyaya godor idaro edilmasi
adekvant riyazi modelin tortibini tolob edir. Miihitin miixtoliftobiotli tosirlor
naticasinda doyismesinin test parametrlorlo toyini vo miihitin tesir amillorinin
model formada todqiqi informasiya toplanilmasina vo modelin qurulmasina
zomin yaradir. Miisahido vo analizlorin noticolori, doyiskon parametrlor no
godoar ¢oxluq toskil etso model todqgiqat hagqinda daha diizglin molumat vermis
olur. Ekoloji monitorinqde riyazi diisturlarla formalasan statistik model vo
riyazi testlor garsiya qoyulan moaqsoado gora doqiq qanunauygunluglarin mey-
dana golmosi ilo naticalonir. Maqgalads ekoloji monitorinqde miihitin ekoloji
cirklonmo soviyyosinin inteqral giymotlondirilmosindo Baki sohorindo inkisaf
etmis Quercus ilex L. (10) bitkisinin fluktus asimmetriyasinin gostoricilorinin
doyismosinin statistik islonilmosi, noticolorin interpretasiyasi vo modelin
hazirlanmas1 prosesi qisa sorh olunur. Tadqgiqatin naticolori ANOVA testi vo
Logit modeli (1,16) totbiq edilmoklo analiz edilib, modelin parametrlorinin
miiqayisali tohlili aparilib.

Tadqiqat metodu va obyektlor

Bak1 sohorinin iki ekoloji forqli orazilorindo inkisaf etmis Quercus ilex
L.- das palid (6) bitkisinin yarpaqlar tadqiq edilmisdir. Ekoloji optimum kimi
Bak1 sohori Yasamal rayonu Nobatot Bagindan, nisbi ekoloji cirkli saho kimi
Baki gohorinin Nosimi rayonunda morkozdo, ohalinin six oldugu, avto -
nogliyyatin intensiv oldugu bir orazido inkisaf edon das palid agaclarinin
yarpaglar1 toplanmigdir. Hor bir bitkidon normal vo bitkiys adekvat yarpaqlar
yigilmisdir. Hor sahodon 250 yarpaq olmagla, bitkinin 1,5-2 m hiindiirliiytindo
eyni cotirin dord terofindon toplanmis vo yarpaqlarda morfoloji slamatlor
todqiq edilmisdir. Yarpagin maksimal eninin ana damarindan sag vo sol torof-
lari Slgtilarak bilateral forq (R-L) vo yarpagin uzunlugunun (1) onun diametrino
(R+L\ ) nisbati miioyyonlosdirilmisdir. Har iki olamat hor bir yarpaq tizorindo
lupa wvasitosilo millimetrlik Ol¢li ilo miioyyonlosorok statistik komiyyatlor
molum riyazi diisturlarla hesablanmisdir. Hor bir yarpagin olamoatlorinin fluktuo
doyismasinin kvadratik kenarlanmasi, olamot daxili doyismenin yayilma
tezliyi, doyismo omsali, standart sohv, t- statistik etibarlig1 miioyyon edilmisdir
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(1,8,16).

Tadqigatin naticalori vo miizakirasi

Isdo hor iki sahodon toplanmus yarpaq materiallar1 analiz edilmis, 500
yarpagin bilateral forqi, uzunlugu vo eni ol¢lilmiisdiir. Hor 6l¢iilon olamat iizro
miitloq orta qiymot miioyyon edilmisdir. ©ldo olunan naticolor olamot daxili
doyisikliyi, miihitin kompleks amillorinin tosiri altinda yaranan doyisikliyin
manzorasini tam agmir. ©lamatin morfometrik gdstaricilorinin doyigmasinin
fenotipik tozahiiriin miitloq qiymatlorinin riyazi diisturlarla statistik islonilmosi
olamot daxili doyismenin parametrlori haqqinda daha doqiq melumatlari
toplamaq miimkiinliiyii verir. Tocriibonin doqiqliyi vo alinan naticoalorin etibar-
181 ticiin reprezentativliyinin statistik tohlilini aparmaliyiq (16).

Region iizro tobiotdo yayilan todqiq olunan bitki obyektini umumi ana
kiitlo gotiirsok, onun standatr sohvi kamiyyst olamatinin miitloq orta qiyme-
tindon standart konarlagmasini1 xarakterizo edon bir gostoricidir vo o asagidaki

diistur vasitasila hesablanir.
_ Z?=1(xi_li)2
o= [Haln? ()

Bitki yarpaqlarinin komiyyat alamatlorinin ana kiitlodoki miitloq ortasi-

=== (2)
Aparilan tocriibonin miisahidosinin standart sohvi-
_ Z?:l(xi_-’?)z
S = == (3)
Bitki yarpaqlarinin komiyyat alamatlorinin se¢gma tacriibanin miitloq ortasi-
= _ ?zlxl-
% = 2=k )

diisturlarla hesablanir.

Bitki yarpaglarinin komiyyot olamaotlori lizro se¢gmo miisahidonin reprezen-
tativliyinin tohlil olunmasi {i¢iin tocriibado bilateral forqin orta qiymoti (segmo
orta) vo bu komiyyatin son hodd sohvinin kémaoyilo inamli intervallar miioyyon
edilir vo avvalcadon qobul edilmis ehtimalla ana kiitlods todqiq olunan ola-
motin miitlog orta giymotinin bu intervala diisdiiyii soylonilir. Bu bizo ana
kiitlodo movcud olan ortanin miioyyon edilmis intervalda qiymatlondirmoya
kifayot godor imkan verir. Bozi qorb odobiyyatlarinda segmo ortanin standart
sohvinin hesablanmasi iki istigamatdo aparilir. Birinci istigamat ana kiitlonin
geyri-mohdud oldugu halda totbiq edilir. ikinci istigamat iso ana kiitlonin
mohdud oldugu halda totbiq edilir (1,16). Biz tohlili ana kiitlodo standart sohv
(0) molum olmadigi halda davam etdirocoyik. Bitki yarpaqlarmim fluktuo
asimmetriya gostoricilori {izro tocriibodo miisahidonin reprezentativliyinin
statistik tohlilino bilat eral forqin orta giymatini, standart sohvi vo son hodd
sohvini miioyyanlosdirmakls baslayacagiq.
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% = 2212 = 013561 (5)
Burada, X- bilateral frqin miitloq orta qiymati, x;- miisahidodon

toplanmis yarpaqglarin fluktuo asimmetriya qiymotlori, n- analiz olunan
yarpaglarin sayidir.

N (x;—%)2
S = \/Zwl("l > - J 7 = 0.0143 = 0.1198  (6)

n-1 132-1
Bu noticolor ekoloji ¢irkli hesab edilon orazido inkisaf etmis Q.ilex
bitkisinin yarpaqlarinda olan gostaricilordir.
Indi iso tocriibonin miitloq orta standart sohvini vo son hodd sohvini
miioyyonlosdirok. Umumi ana kiitlodo komiyyat olamatinin standart sohvi mo-
lum olmadigina gore (1) boraborliyindos o-nin S ilo ovozlonmasi vasitasilo

hesablanir.
g = S _ 01198
X7 Uyn 1148

= 0.01 @)

Yuxarida gostorilon prosedurlar vasitosilo ana kiitlodoki bilateral forqin
miitlaq orta qiymatinin hanst inam intervalina diisdiiyiinii miioyyanlogdirmok
miimkiindiir. Yoni biz ovvolcodan qabul edilmis inam omsali (masalon 95%) ilo
ominlikls ana hesab etdiyimiz kiitlodoki orta qiymati tapilmis intervalda oldu-
gunu sOyloyo bilirik. Lakin bu intervalin 6zii no dorocods etibarlidir? Daha
dogrusu tocriibodo miioyyan edilmis orta qiymot 6zii no dorocads etibarlidir?
Bu mosoalo do miioyyonlogdirilmasi vacib olan bir istigamatdir. Hor hansi bir
parametrin statistik olaraq etibarliliginin yoxlanilmasi ¢ statistikasi vasitasila
aparilir.

te = — ®)

0%

Bilateral forqin orta giymaotinin ¢ statistik qiymotini miioyyon etdikdon
sonra onun hesablamadan alinmis qiymatinin ¢ paylanmasinin kritik qiymati ilo
miiqayisosi aparilir. Kritik giymot ¢ paylanmasinin molum sorbostlik doracasi
vo inam omsali malum codval giymatlori asasinda miioyyon edilir. Miigayiso
noticosindo agor ki, ¢ statistikasinin alinmis gqiymoti onun kritik qiymotindon
boylik olmasi miioyyon edilso (t,; > t,) onda bu parametr verilmis inam
oamsali, sarbastlik daracasi vo inam intervalinda etibarlidir.

Qarsiya qoyulmus mogsads uygun olaraq miivafiq intervallarda repre-
zentativliyin 6donilmaosi {igiin analiz edilocok minimum yarpaqlarin say1 avval-
codon miioyyon edilo bilor. Yani ilkin olaraq analiz edilmok ii¢lin daxil edilmis
vahidlor iizorindo hesablanan miitloq orta qiymotdon istifado etmoklo lazim
olan inamli intervalda reprezentativliyin 6donilmomasi askarlandiqda asagidaki
diistur vasitasilo reprezentativliyin tomin olundugu todqiq olunasi vahidlorin
sayint miioyyonlosdirmok miimkiindiir.

B (Za/Z)Z(O')Z

n e —Vaya ©)
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() 57

_\%Y

n=-—= (10)
E- se¢mo ortanin son hodd sohvidir. Se¢cmo ortanin son hoadd sohvi

asagidaki diistur vasitasilo hesablanir.

E=Zaj, = (11)
Burada (Z a /2) standart normal ehtimal paylanmanin qrafikinds Z-in % -9
uygun olan qiymatidir.

¢t statistikasinin (8)-do verilmis diisturu vasitasilo (5)-do miioyyon-

logdirilmis bilateral forqin ortas1 no dorocodo etibarli olmasini tohlil edok. ¢

statistikasinin 95% inamli intervalda (@ = 0.05) 131 sorbostlik doracasi ilo
kritik qiymaeti 2.576-a barabardir. Eyni zamanda (8)-2 gora,

01356 _ 14 (12)

0.01
oldugunu alariq. Alinmis qiymatlo kritik qiymoti miiqayise etsok, t,; = 13 >

txr = 2.576 oldugunu alariq. Demali, secma miisahidodon tapilmis segma orta
95% inamla etibarlidir. Inam intervalint 95% gobul edok, onda 1 — a = 0.95,
buradan inam omsali a = 0.05 olar. Sarbostlik doracesi n-1= 132-1 = 131

tar =

olacaqdir. ¢ paylanmasinin qrafikinds 7-in 95 sorbostlik doracesi ilo O'Zis =

0.025 -5 uygun olan qiymaotinin
ta;, = 2.576 (13)
oldugu miioyyonlogdirilmisdir.
(17) boeraborliyini vo ta /o nin qiymsotini (13) asagidaki diisturda nozora
alsaq segcmo ortanin son hadd sohvinin,
E

S 0.1198
= t“/zv_ﬁ = 2.576 * Tas 0.027 (14)
oldugunu alariq.

Inamli intervalin qurulmasi iigiin
_ s _ s

. x—ta/2ﬁ<u<x+ta/2ﬁ (15)

Ikigat boraborsizlikdo (1.4) vo (1.14)-1 nozoro alsaq, onda cirklonon
orazido inkisaf edon das palidi bitkisinin yarpaqlarinin asimmetriyasi iizro
inamli interval

0.109 < Ufiox agya < 0.162 (16)
olacaqdir.

Tahlilin dolgun sokildo tamamlanmas1 mogsadile son olaraq segma orta-
nin reprezentativliyinin tomin edilmasi iigilin segmo miisahidonin zoruri sayinin
miioyyonlosdirilmosnin miimkiinliiyii cohdini etdik. Bunun {igiin segmonin zo-
ruri sayimin baraborliyindon istifado edilocokdir. Bu baraborlikdo inam interva-
linin 95% olmasi sortindo Za /2—nin cadval gqiymatinin 1.96 oldugunu vo (16) vo

(14) boraborliklorinin giymatini nozors alsaq, onda se¢gmo miisahidonin zoruri
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sayimnin

(Za/z)z(s)z (1.96)2(0.1198)2

= > =0z 76.4 (17)

segmonin Ol¢iisiiniin toxminon 76 olmasini alariq. Demali, bitki yarpaglari iizro

toplanmis qiymotlorin orta komiyyatinin, yoni se¢mo ortanin 95% inaml

intervalda reprezentativliyinin tomin edilmasi ii¢iin ekoloji ¢irkli sahads on az1
76 yarpagin qiymatinin tohlilo daxil edilmosi zoruridir.

Nisbi olaraq ekoloji tomiz adlandirdigimiz sahodo inkisaf etmis Q.ilex
bitkisinin yarpaqlarinda morfoloji olamatlorin parametrlori eyni qaydada
Olclilmiisdiir. Ekoloji ¢irkli sahado aparilan islorin naticalorinin statistik tohlili
qaydasinda ekoloji tomiz sahadon toplanmis yarpaqlarin fluktus asimmetriya
gostaricilori do tohlil edilmisdir. Miioyyon edilmisdir ki, yarpaglarda bilateral
forqin orta qiymoti X = 0.12323 olmusdur. (3) formula asason tocriibado bila-
teral forqin standart sohvi 0.0888 — borabar olmugdur. Molum diistur hesabla-
malarina géro gz = 0.008 alinmisdir. Goriindiiyli kimi ekoloji ¢irkli sahoado
alinmig naticalor ekoloji optimum sahoado inkisaf etmis bitkinin yarapaqlarinda
fluktuo asimmetriya gostoricilorindon ¢ox forqli (bax.5,6,7) noticolor alinmis-
dir. Ekoloji tomiz sahado aparilan todqiqatin t,;-kritik omsali 15.64-9, son hadd
sohvi 0.2 — borabar olmusdur. Ekoloji ¢irkli miihitde tadqiq olunan olamatin
inam intervali (14) diisturu ilo hasablanaraq

0.103 < ufllex_abb < 0.144 intervalda doyisir.

Tohlilin dolgun sakilde tamamlanmast magsadilo ekoloji riskli variantda
bitki yarpaqlarinin fluktus asimmetriya gostoricilorinin orta reprezentativliyinin
tomin edilmasi ticlin tadqiqat zamani analiz edilmasinin zoruri say1 miioyyon-
(1.96)2(0.0888)?

(0.02)?
sin1 aliriq. Demali, optimal miihitds palid bitkisi yarpaqlarinin fluktuo asim-
metriya gostoricilorinin orta komiyystinin, yoni se¢ma ortanin 95% inamli
intervalda reprezentativliyinin tomin edilmosi {i¢lin on az1 74 yarpagin qiymo-
tinin tohlils daxil edilmasi zoruridir.

Tadgiqat zaman das palid bitkisinin yarpaqlarinda fluktus asimmetriya
gostaricilorinin doyigsmosi analiz edilmis vo ANOVA testi totbiq edilmisdir.
Magsad ekoloji optimum, yoni nazarat vo ekoloji riskli orazilords inkisaf etmis
bitkilorin yarpaglarinda fluktuo asimmetriya gostoricilorino osason miihitin
cirklonmasi haqqinda hipotezin irali siiriilmosini tosdiq etmokdon ibatot ol-
musdur.

logdirilmisdir. Se¢gmo miisahidonin zoruri say1 n = = 74 olma-

Hy: Unzare = I cirklnm
Hg: Pnzare # U cirklnm
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Cadval 1
ANOVA cadvali-Ad

Orta
Kvadrat- Sarbastlik kvad- F amsal
Variyasiya larin comi daracasi ratik Ad
Izah olunan
(stitunlar aras-  SS slitun say1 - MSA/
inda) A 0,0107 1=1 MSA  0,0107 MSE 10,41
[zah (sotr sayi-1)
edilmayon *siitun
(siitun daxili)  SSE 0,2594 say1=252 MSE 0,0010
SS

COMI T 0,270 253 SST Firitik=3

F omsalin qiymaoti kritik giymotdon boyiikdiir. Belsliklo, ana kiitlodos ¢irk-
lonon vo nozarot gostoricilori iizro d asimmetriya gostoricilorinin orta qiymaot-
lori forqlidir. Hy —hipotezi rodd edilir. Demoli, ANOVA tohlili gostorir ki,
secmo olaraq, Baki sohorinin morkozi hissosindo ekoloji ¢irkli hesab etdiyimiz
orazidon toplanan dag palidi bitkisinin asimmetriya gostoricilarinin orta qiymoti
nozarat asimmetriya gostoricisinin orta qiymotindon forglonir.

Tadqgiqat isinde das palid bitkisinin biometrik model qiymatlondirmasi
hoyata kegirilmisdir. Dag palid1 bitkisinin har iki slamaot {izro asimmetriyasina
g0ra ¢irklonma riski modelinin qurulmast iiciin fiktiv doyisonli biometrik
model qurulmusdur.

Logit model, modelo daxil olunan 0 vo 1 fiktiv doyisonlori osasinda
logistik paylanma funksiyasina asaslanir.

1

Pi=EY =1\X;) = 14e - (€tB1X1+B2X2+B3D gyq+BaDapp) (18)

Bu modeli daha yaxst basa diismok {iclin kosrin hor bir torofini

e(ctP1X1+B2Xa+B3Dgya+PaDavb) sdadine vuraq. Bu zaman asagidaki baraborliyi
almis olaraq:

1 eCtB1X1+B2X2+B3Dgya+BaDabb

b= 1 4 e (¢tB1X1+B2X2+PB3Dgya+BaDabb) - 1 4 e€tP1X1+B2X2+B3Dgya+BaDabp
P:
L;=1n (1 _lP') =Z;=c+ B X, + B X, + ,83Dgyd + BaDapp
i

Li=1n (%) — c¢irklonmo effekti vardir voya L; = In (g) —cirklonmo effekti

yoxdur.
Cirklonmo riski ilizro erkon xabordarliq modelinin qiymatlondirma
naticalari cadval 2-do verilmisdir.
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Cadval 2
Erkon xabardarliq modelinin naticalari

Dayigon Omsal St.sohv Eht
Ad(X1) 0,215722  0,037457 0,0000
L/D(X2) -0,08454  0,016984 0,0000
Dags -0,39396  0,042672 0,0000
Dacyp 0,582766 0,04137 0,0000
C 0,566995 0,03555 0,0000
R-kvadrati 0,165243

Dagqiglasdirilmis R-kvadrati 0,163516

Cadveldan goriindiiyli kimi das palidi yarpaginda asimmetriya gostorici-
sinin artmasit vo todqiq olunan Baki sohorinin morkozi hissasi orazisinin ¢irk-
lomo riskini artirandir.

Ly =1In(25) = Z; = 0566 + 0.215X, — 0.085X; + 0.58Dyyq — 0.39Dgpy (19)

1-P;
o 0-566+0.215X1-0.085X2+0.58D 5,q~0.39D g}y

Pi - 140-56610.215X1~0.085X2+0.58D 5,3 ~0.39Dgpp (20)

Aparilan analizo asason yarpaq iizro asimmetrik gostericilori yuxaridaki
p; modelindo giymotlondirsok, bu Baki sohori Nobatot Baginda das palidi
bitkisi yarpaglarinda olan bilaterial forq tizra 0.5-0 barabor, L/D gostoricisi iizra
2.5 olur, bu zaman ¢irklonma riski 52%-dir. Eyni gostaricilori ekoloji cirkli
orazido toyin etsok bu ¢irklonma riskinin 74%-o barabar oldugunu gorarik.

Beloliklo, todqiq edilon bitki yarpaglariin fluktuo asimmetriya gostorici-
larinin ekoloji ¢irklonmasina gora forqlonan sahalar lizra forqli naticalor alin-
migdir. ANOVA testini totbiq etmoklo Q.ilex bitkisinin yarpaglarinda morfoloji
olamatlorin fluktus asimmetriya gostoricilorinin doyisma soviyyasino asasan
miihitin geyri-alverisli, ¢irklonmis vo ya riskli olmasi hagqinda moalumat ver-
mok olar. Totbiq edilmis model ssasinda bitki obyekti novii {izro analiz {igiin
istifado olunacaq yarpaglarin minimum sayi, fluktuo asimmetriya gostoricilo-
rinin doyigmosinin minimum vo maksimum hoddlorinin interval doyismosi
miioyyon edilmisdir. Bu orazi iizro miihitin idaro edilmasi {i¢iin giymotlon-
dirilmasinda cox vacib vo alveriglidir. Ekoloji monitorinqde yeni imkanlarin
acilmasi ugun prespektivlidir.
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BUOMETPUYECKOE MOJAEJINMPOBAHUE N OHIEHKA KAYECTBA OKPY-
JKAIOIIEN CPEJbl HA OCHOBE IOKA3ATEJIEM U3MEHEHUSI CTABUJIbHO-
'O PABBUTHUSI PACTEHUS QUERCUS ILEX L.

A.OMAMEJIOBA, PHMAMEJIOBA
PE3IOME

B cratbhe maHO KpaTKOE ONHCAHWE CTATUCTUUECKOI 00paboTkM mokaszareneil (QiayKTyu-
pyIOIIeil acCHMMETpHH NPOU3PACTAIOIIEr0 HA TEPPUTOpHH baky B OoTiIMUaromeiicss ¢ 9KOJI0ru-
YEeCKOW TOUKHM 3peHHus cpene ayboBoro pactenust Quercus ilex L., a Taxke NaHa MHTEpIIpeTa-
IUsI pe3ysIbTaToB M IIpolecca MOATOTOBKM MOJAENH C LENbI0 MHTETPAILHONH OLCHKH CTETICHH
9KOJIOTUYECKON 3arpsA3HEHHOCTH CPENbl MPH SKOJIOTHYECKOM MOHHUTOpHHTE. B pabote ObL10
MPOM3BEACHO CPAaBHUTEIHHOE M3YYEHHE PE3yJIbTATOB aHAJIN3a M MapaMeTPOB MOAEIH C MpH-
meHenneM tecta ANOVA u monenu Logit. Ha ocHOBe mpuMeHEHHOH MOJIEI MOKHO C BBICO-
KO CTETIEHBIO BEPOSITHOCTH IOJyYHTh WHPOPMAIMIO O MUHUMAJIFHOM KOJIMYECTBE JIHCTHEB
pactenus Quercus ilex L., KoTopbie OyIyT MCIIOJIB30BaHBI TP YKOJIOTHIECKON OIEHKE, O MU-
HUMAJIbHBIX M MaKCHUMaJbHBIX TIpeleNlaXx WHTEpBaja WM3MEHEHHUs NoKazaTreled (IykTyu-
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pYIOLIEH aCHMMETPHH, U HAKOHEL, 0 He OJIaronpHsTHOCTH, 3arpSI3HEHHOCTH H PHCKOBAHHOCTH
HU3y4aeMoHt UccieyeMoi cpebl.

KaioueBble cjI0Ba: 3KOJIOTHYECKHH MOHHTOPHHI, OMOMETPHUUYECKOE MOJIEINPOBAHUE,
CTa0MJIbHOE Pa3BUTHE, (MITYKTYHPYIOIIAs aCUMMETPHS

BIOMETRIC MODELLING AND ASSESSMENT OF ENVIROMENTAL QUALITY
ACCORDING TO THE INDICATORS OF THE STABLE DEVELOPMENT
CHANGES OF THE QUERCUS ILEX L.

A.0O.MAMMADOVA, RNNMAMMADOVA
SUMMARY

The abstract gives a brief review of the statistic analysis of the fluctuation asymmetry
parameters of Quercus ilex L. which is widely spread in ecologically different environment in
Baku, as well as the interpretation of the results and preparation process of the model for the
purpose of integral assessment of enviromental pollution level during the environmental moni-
toring. The model parameters and the results of the analysis were comparatively studied by
using ANOVA test and the Logit model. According to the used model it’s possible with high
probability to get information about the minimum amount of leaves of Quercus ilex L. which
will be used for the ecological assessment, about minimum and maximum levels of the interval
of fluctuation asymmetry changes, and finally information about how adversely, risky and pol-
luted the investigated environment is.

Key words: ecological monitoring, biometric modelling, stable development, fluctua-
tion asymmetry.
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B cmamve xopomko paccmampueaemcs anbhutickas Memailo2eHu4eckas dnoxa, 8 me-
ueHue KoOmopou obpazoeanucy KpynHuoie KOpeHHble U POCCHINHbIE 30JI0MOPYOHbIE MECHOPOIIC-
Oenusi na meppumopuu bonvwozo u Manoeo Kaexaza. Ima dice snoxa xapaxmepusyemcs 06-
Pa308aHuem MecmopoHICOeHUll YepHbIX, YEEMHBIX, peOKUX U O1a20POOHBIX MEMAN08.

Iomenyuansho 3010MOHOCHbBIE MECMOPOACOEHUs. 8 Y2NePOOUCHbIX MeEPPULEHHBIX
MoAWax, no MHEHUIo aemopos, 06pa306anUct 6 pe3ynvmame ONUMENTLHO20 KOHEEP2EHIMHO20
e3aumooeticmsusn Cxughckoeo u FOHCHOKABKAZCKO20 IUMOCHEPHBIX NAUM.

Ha meppumopuu zpysunckou wacmu bonvwozo Kaskxaza paseumul naneozovickue u
panHe-cpeoHelopcKue yenepooucmyle meppuzennvle moaul, OmoenbHvle Y4acmKu KOmopuvix
«CReYUuanu3uUpoBanbLy Ha 30J10M0, CYPbMY, MbIUbAK, PIMYMb U 601bdpam. 30ech dice cyujecm-
gyem 60bUas BePOAMHOCHL OOHAPYIHCEHUS. KDYNHOMACUIMAOHBIX MECMOPOICOCHUU 3010MA.
IOocnvuii cxnon asepbatioscanckoii wacmu bornvwozo Kaexasa xapakmepusyemcs oecamramu
3010MONPOABNIEHUAMY YEPHOCIAHYEBOU 3010MOpYOHOU popmayuu. [Ipu smom eadcHoe 3naue-
HUe npuoaemcs GbiA6NIeHUIO0 30A0MOHOCHBIX MOWHBIX 30H 8MOPUYHOU CLAHYEBAMOCMU TUHel-
HbIX CKIIAOOK.

KroueBble c1oBa: anbnuiicKas 310Xa, KOPEHHBIE UM POCCHINHBIE 30JI0TOPYIHBIE Me-

CTOPOXKIEHUS, 30JIOTOHOCHBIE MECTOPOKACHUS B YIIIEPOAUCTBIX TEPPUTCHHBIX TOJIIAX, 30HBI
BTOPUYHOM CJIAHLEBATOCTH

Kagka3, kak 0JIuH U3 CETMEHTOB AJIBNHIICKO-I MManalickoro oporeHHoro
mosica, XapaKTepu3yeTcss BHICOKOW MPOMBIIUICHHOW PyIOHOCHOCThIO. Hambo-
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Jiee TPOIYKTUBHOW METAJJIOTEHWYECKOW AMOXOoW Obuia anbpnuiickas. MHorue
KPYITHBIE MECTOPOXKICHUS YEPHBIX, [[BETHBIX, PEIKUX M OIaropoaHbIX MeTa-
JIOB, a TaKXe HEPYTHOTO ChIPbsi 00pa30BaHbl MMEHHO B 3TY 310XY, B YaCTHOCTH
Hamkecanckoe, 3arnukckoe, Yuarypckoe, Kamxapanckoe, 3oackoe, Maane-
yibckoe, HoBaapckoe u Jp.

Meramnorenuss Manoro KaBkasza, reosorust ¥ TeéHe3UC OTACIbHBIX Me-
CTOPOXJICHUIN paccMaTpuBarOTCs B paborax AoOmymiaeBa P.H., AszaganmeBa
JIx.A., Azuszbekona III.A., Anuesa B.U., Apesanze /1.B., baba-3ane B.M, I'ar-
numze H.D., lamkpenunze WU.I1., l'amkxpenuaze I1./0., I'eryuansze LI.X., ['eneii-
mBuin B.A., Turnaaze I'.B, /[3ouennnze I'.C., Honunze U. M., Qynaypu O.3.,
3apumze I''M., Ucmamn-3ane A.Jl., Kexenus C.A., Kyp6anosa H.K., Mycra-
daesa I'.B., Hagupanze B.B., Hazaposa F0.l., Orxme3ypu 3.B., Pamazanosa
B.I'., Conko IL.®., CyneiimanoBa O.C., TarpumBunu H.D., TBamupenumnze
A.l'., Tramupenunze ['.A., Torouunze I'.W., Xynaunze A.JL., lluxanuGeiinu
O.11., u ap.

OO0pa3oBaHue SHIOTECHHBIX PYAHBIX CKOTUICHUN COMPSHKEHO C TpeMs 3Ta-
MaMy METaJUIOreHHYecKoro pasButus Manoro KaBkasza: repuuHCKON, paHHE-
ATBIUICKON (KUMMEPUNUCKON) W TO3IHEANbIIHICKONW. Pa3Mernenne pymHbIX
MOSICOB, PAllOHOB M y3JI0B COOTBETCTBYET PA3JIUYHBIM THIAM I'€OJMHAMHYE-
CKUX O0OCTaHOBOK, paccMOTpeHHBIX B pabortax III.A.A3uzbexoBa, M.A.Kamu-
kas, B.1.CmupHoBa, B.E.Xauna u 1ip. B 4aCTHOCTH OTMEYEHO, YTO IJIaBHEH-
e 3Moxu MajokaBKa3CKOro OporeHa 4eTKo KOPPEIUPYEeTCsl ¢ dTanamMu TeK-
TOHO-MarMaTU4eckoi IBOJIIOLIMK PETHOHA, HauboJiee JTOCTOBEPHO H3Yy4EHHOM
st paHepo3osi. PasButre B moctpudeiickoe Bpems MPOTEKaIo B YCIOBUSX
MHBEPCUOHHO MEHSIOIIETOCs XapakTepa KOHBepreHuun Boctouno-EBponei-
cKoil u okeanmueckoi TerucHoit murocdpensix wmt. [Ipu 3Tom oOmiei Ha-
MIPABJIEHHOCTHIO BOJIIOIMH ObUIO aKKPELIMOHHOE HapaliuBaHue EBpasuiickoro
KOHTHHEHTa U cyOaykuuoHHoe norjouienne muTsl Teruca (IlenpkoB B.D.,
VYcenenckuii B.A., 1993).

30J10TOPYIHbIE MAaJICOCUCTEMBI MPOSIBIEHBI B MEracTPYKTypax, KOTOPBIE
WCIIBITAIM UHTEHCUBHBIE TEKTOHMYECKHE HanpspkeHus. OHU yCTaHOBJIEHBI B
AJVIOXTOHAX IOXKHOTO ckioHa bonbmoro KaBkaza, Ha akTUBU3MPOBAHHBIX
IJIOMIAJAX MUKPOIUIUT U B CYTypax.

Ha 3o050T0 cnenuanu3upoBaHbl CIEAYIOIUE JIUTOr€OJUHAMUYECKHE
koMIutekcsl FOxxnoro KaBkasa:

1) 30H ckiona u nogHOXHsS FOKHOKAaBKAa3CKOTO MUKPOKOHTHHEHTA, CIIO-
JKEHHBIX AJTIOXTOHU3WPOBAHHBIMHU NAJECO30MCKUMU U PaHHE-CPEIHEIOPCKUMU
GIUIMIONTHO-TEPPUTEHHBIMU TOJNIIAMH OKPAaWHHO-MOPCKOTO TPOUCXOXKICHUS
U aKTHBU3MPOBAHHBIX B CPEIHEN IOpe-Ha 30J0TO-KBAPLIEBOE OpPYACHEHUE
(cpenHeopCKre TOTEHIMATbHBIE MECTOPOXKICHUS B IITOKAaX TI'PaHUTOUOB—
Jlyxpa u B yriepoaucTsix Tommax—Apiupa, Jlacumu, I'py3us);

2) OCTaTOYHBIX 33JYrOBBIX BYJIKAHOJEMPECCUI—HA BYJIKAHOT€HHOE SIIH-
TeHETUYECKOe MEIHOE, OapUT-TOJUMETAJUIMUYECKOE M 30JI0TO€ OpYICHEHHE
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(mo3gHemenoBeie MecTopoxacHuss Magneynu, [{utenn Comenu, Cakmpucu
I'pysun);

3) BHYTPHUIUIMUTHBIX KOJUIM3MOHHBIX pU(TOTEHHBIX BYJIKAaHOCTPYKTYyp—Ha
BYJIKQaHOTEHHOE SIHUI€HETUYECKOE IMOJMMETAIUINYEeCKOe, MeIHO-opPHUPOBOE,
30JI0TO€, a TaK)Ke€ CKapHOBO-)KEJE30pyAHOE OpYACHEHHs (DOLIEHOBBIE PYIO-
nposienenus Amxapuu, I'ypun, Tpuanetun; I'py3ns);

4) cyTypHBIX 30H, aKTUBU3UPOBAHHBIX B HEOT'€HE:

a) [Ilenmpanvno-Kaska3zckoli—Ha  «aMarMaTUYECKOE»  MBIIIBSIKOBOE,
CYpbMSIHOE, PTYTHOE U IUTYTOHOTE€HHOE 30JI0TO€ M BOJb(pamMoBOE (HEOTEHO-
Bble PTYTHbIe AOXa3Wu; MBIIIBIKOBEIE, CYPbMSHBIC,30JI0TO-CYPbMSIHBIE H
Bostb(pamoBeie CBanetun u ['opHoit Paum; ['py3us);

0) [etiua-Axepunckou no30HeMeN080U-30YeH0B80l—HA TUTYTOHOTCHHOE
30JI0TO€ U «amMarMaTU4eckoe» pPTYTHOE OpYyACHEHHs (HEOTE€HOBBIE 30JI0ThIE
AzepOaiimxkana 1 ApMeHHH U pTyTHBIE A3epOaiikana);

5) npUNOAHATHIX OJOKOB FOPHO-CKJIATYaTOTO COOPYKEHHUSI, UCTIBITABIINX
MOCTKOJUIU3MOHHYIO TEKTOHO-MarMaTUYECKYIO0 aKTUBU3AIUIO, HA TUTYTOHOTEH-
HOE MEIHO-MOJIHOeH-TTOPPUPOBOE, 30JI0TOE U PEIKOMETAIBHOE OPYACHEHUS
(HampuMep, OJMrOLIEH-MHUOIICHOBBIE METHO-MOIHOACH-TIOpQHpoBBIE A3epbaii-
JoKaHa 1 ApMEHUHN ).

B knure B. ba6a-3ane u ILI.A6nymnaeBoit (2012) oxapakTepru30BaHbl, B
OCHOBHOM, 30JI0TO-CylbuaHbie pynonpossieHus Comxuto-Kapabaxckoi
CTPYKTYpHOI 30HBI Masnoro KaBkasa, rjie 30J0TO BXOJUT B COCTaB KOJIYE/IaH-
HBIX U MEIHO-MOJIHOIEH-TOPPUPOBBIX PYI; B ATOU K€ IJ1aBe MPHUBEACHbI MPH-
Mepbl COOCTBEHHO 30JI0THIX PYIOTPOSBICHUM.

3010mOHOCHOCb 10#CHO20 CKAOHA 2py3uncKou yacmu borvwozo Kaska-
3a. ¥OxHbIi ckiaoH bonbmoro KaBkasza, HeCMOTpsl Ha yIIOMHMHAHUE C He3ama-
MSATHBIX BPEMEH O HAJIMYUU 3/1eCh 30J10Ta B pocchinax (baba-3axe B.M., 3ama-
HoB FO./1., 2001, 2003; bornanoBuy, CUMOHOBUY U JIp.), B OTHOIIEHUU 30J10-
TOHOCHOCTHU CTajl NpPUBJIEKATh BHUMAHHME JIUIIb B TMOCIEAHHE ECATUICTUS
(UBankun u ap., 1976; I'opxesckuii u ap., 1987 u ap.), ocoOEHHO mOCIe BbI-
ABJICHUS B DA3JIMYHBIX CTpaHaX KPYMHBIX 30J0TOPYAHBIX MECTOPOXKICHHIMA
«YEPHOCTAHIIEBOTO» THUIA WIN «4EPHOCIAHIEBOW» (opmarun (XoyMCTeHK,
CHIA; Txyno, Amsicka; Moppy Bensto, bpasunus u ap.).

UccnenoBanHblil cerMeHT 10kHOTO ckioHa bomnbmoro KaBkaza B npeze-
nax I'py3un xapaktepusyercs pa3BUTHEM MaJ€030MCKUX M paHHE-CpeIHEeop-
CKHX QJJTIOXTOHU3UPOBAHHBIX YIJIEPOJUCTHIX TEPPUTEHHBIX TOJII, B pa3pes3e
KOTOpBIX YCTaHABJIMBAIOTCS BYJIKAHUYECKHE M WHTPY3UBHbIE OOpa30BaHMUSL.
OTnenbHBIE YYaCTKU TOJIL] «CTEHHAIU3UPOBAHbD) HA 30J10TO, CYPbMY, MbIIIb-
K, PTYTh U BOJb(paM. 37eCh U3BECTHBI IPOMBIIIIEHHO 3HAYUMbIE MECTOPOXK-
JIEHUS] MBIIIbSIKA U PTYTU (C 30JI0TOM), a TaKXKe MOTCHIIMAIBHBIC 30JI0TOPY/I-
Hble MecTopoxkaeHus. [locneqnue pa3MenieHsl B yriepoauCTbIX TEPPUTCHHBIX
TONIIAX M CPEIHCIOPCKUX CYOIIENOYHBIX TpaHuTomaax. [IpenBapuTenbHBIM
aHaJIM3 MaTepualia o pyJHbIM 00beKTaM ceBepHoi yactu ['py3um mokasain,
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YTO 3/IeCh CYIIECTBYET OOJIbIIasi BEPOSITHOCTh OOHAPYKEHHS KPYITHOMACIITa0-
HBIX MECTOPOKJIEHUI 30J10Ta B YIIIEPOJUCTBIX YaCTAX TEPPUTeHHBbIX Toaml. Ha
npumepe paiioHoB MectopoxaeHui Jlyxpa (Ceanerus) u 3onxuro (Paga) orm-
peliesieHbl TUTO(AUIBHBIN COCTaB U METPOXUMHUYECKHE OCOOCHHOCTH PYIOB-
MEIIAIOIINUX KOMIUIEKCOB.

B xpatkoit popme pe3ynapTaThl UCCIEI0BAaHMS aBTOPOB OBLTH OITYOJIUKO-
Banbl panee (Kekelia et al., 2008; 2016).

[oTeHunanpHbIE 30JJ0TOHOCHBIE MECTOPOXKICHUS (OTHOCAIIMECS K TPYIIIe
PYAHBIX OOBEKTOB B YIJIEPOAMUCTHIX TEPPUTCHHBIX TOJIIAX) W3BECTHBI B IIEH-
TpaJbHOM YacTH F0’KHOTO ckjIoHa bonbmoro Kaskasza. Ota yacTe BblIENAETCS HA
KapTe B KauecTBE CYTYphl, 0OpMIIEHHE KOTOPOM AJIMIOCH B TEUYEHUU CpE/IHEe-
IOPCKOT0-HEOT€HOBOTO BpeMeHHU. E€ mOopoaHbIi COCTaB U CTPYKTypa SIBJISIOTCS
pPE3yNIbTaTOM JUIMTEILHOTO KOHBEPIeHTHOTO B3ammMopaeucTBus Ckudckoir u
HOxHOKaBKa3CKON TUTOC(EPHBIX MUKPOILIUT.

B npenenax cermeHTa pacmnoJiokKEHbI JBa pYJAHBIX paioHa: MecTuicKo-
Paunnckuii Ha ceBepe—ceBepo-BocTOKe U CBaHETKHUI Ha roro-zamaje. PailoHbl
OTAEJIEHBbI APYr OT JIpyra €CTECTBEHHOM TI'€OJIOTUYECKOW T'paHHUIIEH—MOITHBIM
TEKTOHUYECKUM KJIMHOM, KOTOPBIH CII0KEH JAUCIOLUPOBAHHBIMHU U ITOCTABJICH-
HBIMH HA-TOJIOBY OCaJIKaMH TO3JHEH IOphI-paHHEro Mmena. B obeux paifoHax
BBICOKA BEPOSITHOCTh OOHAPYKEHUSI KPYMHOOOBEMHBIX 30JI0TOPYIHBIX 00BEK-
TOB, JIOKaJM30BaHHBIX, KaK MPABUJIO, B YIJIEPOAUCTBIX WM YIIEpOACOIepiKa-
HIUX TEPPUTECHHBIX TOJIIAX.

Mectuiicko-PaunHCKUN pyIHBIM palilOH TPEACTaBISIET COOOW B TUIaHE
y3KYyI0 nosnocy (mumHa ero 125 kM, cpeanss mmpuHa—10-12 kM), BHITSAHYTYIO B
CcyOmupoTHOM (OOIIEKaBKAa3CKOM) HAaINpaBJI€HUHU W HEMOCPEACTBEHHO TEKTO-
HUYECKHU (TocpeacTBoM [ TaBHOTO HaABHra I0XKHOTO CKiIoHa bonbioro Kaska-
3a) KOHTaKTUPYIOIIMM C ceBepa ¢ ApeBHUM MeTamopduueckuM siapom llen-
TpanbHOro KaBkaza. B reonornyeckoM cTpoeHnH pailoHa NIPUHUMAIOT y4acTHE
CMEIIEHHBIE CO CBOETO MEPBOHAYAILHOIO 3ajJeraHus U MepeMelIEHHbIE K 10Ty
[IECYaHO-CIAHIIEBbIE TOJIIM paHHEH-CPENHEN IOpBl, a Ha IOre—YHOMSHYTHIM
BbIIlI€ TEKTOHUYECKUM KIIMHOM TE€PPUTeHHO-KapOOHATHBIX ¢uinion1oB. Ocan-
K4, IpeoOpa3oBaHHbIC HA CTAIUU JUAreHe3a U paHHEr0 MeTareHe3a, BMEIaloT
MarmMaTuThl OCHOBHOT'O, CPETHEKHUCIIOTO U KPEMHEKHCIIOTO COCTaBOB, KOTOPHIE
ObuTH chOPMUPOBAHBI B MEPUO/IBI PaHHE-CPETHEIOPCKON U HEOT€HOBOM TEKTO-
HO-MarMaTH4eCcKOM aKTHUBH3aIlUU I0KHOro ckioHa bonbsnroro Kaskaza. B mec-
TaxX CTYIIEHUS MarMaTHYeCKUX TeN (MMEoX (GopMbl JaeK U MajbIX IITOKOB)
U pa3MeIIeHbl 30J10TO-CypbMsHas U BoJib(ppamoBasi MuHepanu3auuu. B cpen-
HEll 4YacTu PYAHOIO paiioHa M3BECTHBI [Ba—paHEEe SKCIUIyaTHPYIOIIMECS Ha
MBIIIBIK MecTopoxkaeHuss—L{anckoe apceHonuputoBoe u JlyxyMckoe peaib-
rap-aypunurMeHTOBOE.

[{anckoe pyaHOE 1oJie pa3MeIlleHO Ha IpaHulle JPEBHETO MeTaMopduye-
ckoro komruiekca bombmoro KaBkasa ¢ neifacoBeiMu ocankamu. Metamopdu-
YeCKU KOMIUIEKC HaJJBUHYT Ha IOPCKUE OcaJKu. B mpenenax mosus BlIEIseTCs
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rpaHuTOMHAas HeoreoBas LlypyHranbckass HHTpY3Hs, KOTOpas BBITIHYTa B
CyOMepHIMOHAILHOM HAIIPABJICHUU U TMEPECEKAET IIOCKOCTh | aBHOTO Hai-
BUTa, KOHTAKTHPYsI KaK C IPEBHUMHU MeTaMop(duTaMH, TaK U JeHacoOBbIMU TJIH-
HUCTBIMU claHIlaMu. KBapi-apceHONMUPUTOBBIE >KHUIIBI MPOSBICHBI KaK B WH-
TpPY3UBE, TaK U B €ro 9K30KOHTaKTax. Ha MecTOpoXIeHUN yCTaHOBJIEHBI TPH
MUHEpAIbHBIX THUIA JKWI: KBapll-apCEHOMUPHUTOBBINA, KBapll-apCEHOMUPUT-
TYPMaJIMHOBBIA M KBapIl-MOJIMOICH-BOIL(PaMUTOBBIN. Bcero Ha MecToposk-
JeHUH oOHapyxeHo 25 ui, ux HuX 10 ¢ MPOMBIIUIEHHBIMU COJEPKAHUSIMU
MBIIIbsKA. Bce JKuibl 30JJ0TOHOCHBI-CPEHEE COJEp)KAaHUE 30JI0Ta MO KUJIaM
2,5 r/t. XKunel npocnexensl Ha 250-1200 M, ¥X MOIIHOCTH KOJEOIIOTCS OT
0,05 no 1,0 m (Y manora, Kekenust, 1987). OkoI0KMIBHOE MPOCTPAHCTBO, CYASI
M0 €IMHUYHBIM aHaJIM3aM, TaKXe 30JI0TOHOCHO. B kuiax IJIaBHBIM PYyIHBIM
MUHEpAJIOM SIBJISIETCS apCEHONUPHUT, a HepyIHbIM—KBapll. B He3HauMTEIhHBIX
KOJIMYECTBAX MPUCYTCTBYIOT BOJb(MPAMHUT, MUPPOTHH, MUPHUT, XAIBKOIUPUT,
cdanepurt, TaleHuT U JIp. BeiienaeHsl Tpu pa3HOBUIHOCTU PYA: apCEHOMUPHUTO-
BbIe (C conepkaHueM Mblbsika 44-20%), KBapl-apCeHOMUPUTOBLIE (C coaep-
»aHueM Mblbsika 20-10%) u BkparieHHbIe apCeHOMUPUTOBBIE, B KOTOPBIX CO-
JieprkaHre MbIbska konedaercs ot 1 1o 10%. Ha mectoposkaenun, KoTopoe B
HacTosIllee BpeMs He pa3padaThIBaeTCs, OCTABILMECS 3alachl MbIIIbSIKA OLIEHE-
HbI B 31153 1 (17 THIC. T py/IBI).

Jpyroifi THN MBIIIBSIKOBOTO OpPYACHEHHUs, KOTOPHIA HE OOHApYyXUBaeT
MPOCTPAHCTBEHHOW CBA3M C MarmMaTUTaMu,—peajbrap-aypurnurMeHTOBbIN—
U3BECTEH B UHTEHCUBHO UCIOLUUPOBAHHBIX HUKHUX TOPU30HTAX MEPreJIUCTO-
M3BECTKOBBIX OTJIOXKEHUH BaJlaH)KMHA-TOTepUBa. PazMellienne MuHepain3anuu
KOHTPOJIMPYETCS BEPTUKAIBHO MAJAIOLUIUM PA3JIOMOM, OCIIOKHSIIOIIUM F0KHOE
KpPbUIO M30KJIMHAIBHO MOCTPOCHHON aHTUKJIMHAIU. BHYTpU pa3znoma mopoabl
pa3apobiensl. [lpocnexenHas irHa pyJOKOHTPOIUPYIOIIETO pa3jioMa OKOJIO
4 KM, a ero MIMpPHUHA HECKOJIBbKO JecATKoB M. Ha pyaHoMm moiie U3BECTHO He-
CKOJIbKO 30H C MBIIIBSKOBBIM OpyJeHEeHUEeM. [ J1aBHas 30Ha MpOCJeKeHa Ha
600 M no npoctupanuto u Ha 200 M no nmaaenuto. B 3amanHoi yacTu 30HbBI CO-
CPEIOTOYEHBI TPU Hambosee KPYMHBIX PYIHBIX Tela MPOTSKEHHOCThIO OT 40
10 55 M, MOIIHOCTBIO 5,2-8,8 M, CO CpETHUM COJIEpKAHUEM MbIIbsika 9,37%.
B BoCTOUYHOI YacTH 30HBI—/IBA PYIHBIX TeNa, MPOCIEKEHHBIE 110 TPOCTUPAHUIO
Ha 50 1 36 M, MOIITHOCTbH Ka)KJIOTO U3 HUX 2 M, CPEHEE COAEPKAHUE MBILIbIKA
B HUX 4,2%. OQHO U3 TeT—aHTUMOHUT-PEAIbrapoBOE, COEpPKAHUE CYPbMBbI B
KOTOpOM B cpeaHem cocrasisier 11,31%, conpoBoxaeTcs HEe3HAYUTEIbHBIM
OpEO0JIOM 30JI0TOHOCHOTO WUIOJIbYAaTOro apceHonuputa. ['aBHbIE pyaHbIE MU-
HepaJlbl—peanbrap U aypUIUIMEHT, MPUCYTCTBYIOT TAKXE ApPCEHONMHPUT, IH-
pPHUT, aHTUMOHUT, chaneput u Mapkaszut. OcraBuimecs 3amachl Jlyxymckoro
MecTopoxaeHus orleHeHbl B 10920 T Mbltnbsika (29 ThiC. T pyabl).

B pyaHoMm paiioHe M3BECTHBI MHOTOYHCIICHHBIE PYIOMPOSBICHUS CYpb-
MBI (C 30JI0TOM), BOJIb()paMa, pTYTH, MBIIIbSKa, MOJTHO/ICHA, CBUHIIA U [IHHKA.

OnHo U3 HUX—30MXUTCKOE—SIBISUIOCH 0OBEKTOM HCCIIEIOBaHUS aBTOPOB
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paboThl U 0 HEM OyIeT CKa3aHO B HUXKECIECNYIOIIEH MoAriaBe OoJiee moapoo-
HO. 3/eCh XK€ OTMETHM, YTO OHO Pa3BeIbIBANIOCh Kak cypbMmsiHoe. Ha 1eH-
TpabHOM y4acTke Xupxu (puc. 19). 30mXUTCKOTO PYIHOTO MO JACTAIBHO
pasBenanbl U3 60-TU U3BECTHBIX 34 KUIIBI, IO KOTOPHIM U OBLIU TIOJCYUTAHBI
3arachl CypbMbl U MOMYTHO B HECKOJBKUX MPOMBIIUIEHHBIX CYPbMSHBIX OJI0-
KaX—H 30J10Ta.

OpnHoBpeMeHHO ¢ XHUPXH OLIEHOYHbIE pabOThl HA CypbMy ObUIM BBIIOJI-
HEHBI U HAa HEKOTOPBIX CYPbMSHBIX 00beKTax UBENIypCKOTO PYIHOTO MOJSL.

Paunnckuii cypemsiHOM moteHnman oreHEH B 43200 T mertamra (Toro-
Huaze, 1957). [ozagaee—B 80-bIX roax MPOIIOTO CTOJIETUS ObLiIa MPOU3BEC-
Ha PEeBU3UsI HEKOTOPBIX CyphMacoAepIKalluxX TPEHIMHHBIX 30H (00 3TOM Oojee
NOJPOOHO CM. B CIIEAYIOIICH MOATIAaBE) W ObUI MONTYYEH ONTUMHUCTHYCCKHIA
BBIBOJI O BO3MO)KHOM YBEJIMYEHUU J0 HECKOJIBKUX METPOB MOIIHOCTEW 30J10-
TOCOJIEPKAIIUX OKBAPIIOBAHHBIX ACTHIHBIX CIIAHIIEB.

Ceronust 30MXUTCOE MECTOPOXKACHHUE TNPEACTABISAETCS KaK COOCTBEHHO

AT Fig 50 (03 oy B ] T T

Puc. 1. Cxema pa3menieHUs] MUHEPAJIU30BaHHBIX TPEIIMHHBIX 30H HA y4acTke XUpPXHU (MeCTO-
poxnaenue 3omnxurto, ['opuas Paua, ['py3us) u pe3ynpTaTthl UX ONMpPoOOBaHUS HA 30JI0TO B TOP-
HBIX BBIPA0OTKAxX. 1-yIrJICpOAMCTHIC TIMHUCTHIC CIAHIBI U TCCYAHWKH (Jedac), HHTCHCUBHO
OKBapIlOBaHHEIE BJIOJh MUHEPATM30BaHHBIX TPEIIMHHBIX 30H; 2-nuadasbl (cpenuss (?) opa);
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3-rpanouopuT-nIopupsl (HeoreH); 4-MUHEpaTU30BaHHbIE TPELIMHHBIE 30HBI (M MX HOMED),
BMeEIIAloNINe KBapl-aHTUMOHUTOBBIE U O0Jiee paHHUE KBapI-ITUPUT-apPCCHONUPUTOBBIE KHIIO-
oOpa3Hble CKOIUIEHMs. BMemiaronme WX TIMHUACTBIE CJIaHIBl TIPEeBpalleHbl B KBapll-
CepULMTOBBIE (+KapOOHAT) METACOMATUTHI C MEJIKOH BKPAIJIEHHOCTBIO MMUPUTA U UTOJIBYATOTO
apCeHONUpPUTa; S5-0mMpoOOBaHBl TOJNBKO KBapl-aHTUMOHUTOBBIE (MecTaMM C  KBapll-
apCCHONMPUTOBBIMH CKOTUICHUSIMH), JaHHBIE 40-b1Xx—50-bIX TOJOB MPOIIOTO CTOJETHUS; B YHC-
JIUTEIe—CPEAHEB3BEIICHHOE COJEPKAHNE 30JI0Ta TI0 OonpoOOBaHHOMY (TI0 TIPOCTHPAHHIO) OT-
PE3Ky KBapL-aHTIMOHHUTOBBIX XWJ, B I/T; B 3HAMCHATEIIC—CPEIHSIS MOIIHOCTD XXHIIbI, B M; B
CKOOKax—IJTMHA ONPOOOBAHHON YacCTH KHJIBI, B M; 6-0Ip0oOOBaHBl MHHEPATH30BAHHBIC 30HBI
BKpECT NMPOCTUPAHHS 110 IIMPHUHE MITOJEH, JaHHbIe §0-bIX TOJOB MPOMIIOTO CTOJICTHS; B YHC-
JHUTENe—CPETHEB3BEICHHOE COJEPIKaHNE 30JI0Ta MO ONPOOOBaHHOMY (IO MPOCTHPAHUIO) OT-
pe3Ky MHHEpaJIM30BaHHOM 30HE B paMKax LITOJbHH, I/T; B 3HAMEHATEIe—CPEJHSST MOIIHOCTh
YaCTH MUHEPAJIU30BAHHON 30HBI, BCKPBITOH LITOJILHEH; B CKOOKaX—JIMHA ONPOOOBaHHOM dac-
TH MUHEPAJIM30BAaHHON 30HBI B IIPEAEiIax MITOJIbHU; 7-poObI, B3SATHIE C MOBEPXHOCTH B 1999
roJy; B YHCIUTENIC—COJCPKAHUE 30JI0Ta, B I/T; B 3HAMEHATEIC—IJIMHAa OOPO3/0BOi POOEI; 8-
MPOEKITNs Hayaja IITOJEH Ha TOPU30HTANbHYIO INIOCKOCTh; B YHCIUTEJIe—HOMEp IITONbHU; B
3HaMEHaTeIe—a0COMIOTHAS OTMETKA YCThs IITOJIBHU.

Ipumeuanue: B 40-p1x—50-bIX TOaX MECTOPOXKAECHUE 30MXUTO PA3BEABIBAIIOCH KAK CYpb-
MSHOE, a 30JI0TO PacCMaTPHBAJIOCh B Ka4eCTBE IOITyTHOTO KOMIIOHEHTa M MO3TOMY OIpoOoBa-
JIMChH JIWIIG y3KHE TPEIIMHHBIE 30HbI, BHIIIOJIHEHHbIE, B OCHOBHOM, KBapIl-aHTHMOHHTOBBIMH XKH-
J000pa3HBIMU 1 JIMH3000pPa3HBIMH CKOIUICHUSIMH. TpelIMHHbBIC MUHEPAIN30BAaHHBIC 30HBI OBLIH
W3yYCHBI MITONMBHAMY 3a HoMepaMmu: 1) fr-2-21, 22,23, 33, 35, 40, 41, 42, 53, 54, 94; 2) fr-6-8, 9,
35, 80; 3) fr-9-5%, 48, 58, 59; 4) fr-11-64, 84, 91; 5) fr-12-59", 79; 6) fr-28-24, 35, 38, 39; 7) fr-
26-27-62, 82; 8) fr-33-61, 62, 85, 87, 90, 105; 9) fr-52-66, 88, 92, 93, 104; 10) fr-54-110.

B 3amagHon wactu Mectuiicko-PauynHckoro paiioHa uzBectHa I'ynbckas
CypbMsiHasl 30Ha BOIM3M [71aBHOro HazjBHra, CeBepHEEe CBAHETCKOIO IMOCENKa
beuo. 30Ha npocnexeHa B aCUAHBIX CIIAHLIAX HUKHEHN IOpbI HAa 3 KM IO IIpo-
ctupannto ¥ Ha 800 M mo mageHuro. /s OTHEeNbHBIX OTPE3KOB 30HBI, KpOME
AHTUMOHMTA, 00PA3YIOIIEr0 BMECTE C KBapLEeM IMPOXKUIIKU U JIMH3bI, XapaKkTep-
Ha BKPAIUIEHHOCTb apCEHONMUPHUTA, IUPUTA U XaJdbKoNupuTa. B 3amanHoi yac-
TH 30HBI BBISBIICHBI U 30JJOTOHOCHBIE KUJIbHBIE YYaCTKH. B cBaHEeTCKOI yacTu
paiioHa U3BECTHBI U COBPEMEHHBIE 30JI0THIE POCCHIIH.

BocTouHbIi payMHCKHI CETMEHT MHTEPECEH B OTHOLICHMU BOJb(pama.
3nech W3gaBHO OBUTM HW3BECTHHI BOJIb(pamoBbie pymnomnposBieHus (Horapa,
Mouannapa, XBpelnueTo), paHee oTpadaTbiBaeMble KyCTapHBIM criocoboM. B
HUX 3a()MKCHPOBaHBI MOBBIIIEHHBIE COJEPKAHUSA 30JI0Ta U CYypbMBI, a B aH-
nutdax BoJb(HPaMOBBIX Pyl 0OHAPYKHUBAETCS B acCOIMALUU ¢ (pepOepuToM U
CaMOpPOJIHOE 30JI0TO.

CBaHeTckuil pyAHbIN pailoH Takke, kKak U MecTuiicko-PaunHckuii, BbI-
TSAHYT B CYOIIMPOTHOM HaIpaBJICHUHU, HO OH OoJyiee MUPOK (ITPOCTUPAETCS Ha
115-120 xm npu cpenneit mmpune 1o 20 km). Pailon cmaraercst paHHe-
CPEIHEIOPCKUMH NECUaHO-CIAHIIEBBIMU U B Pa3IMYHON CTENEeHU (OT KaTareHe-
3a 710 BBICOKOTEMIEpaTYpHbIX cyOdanmii (aruii 3eIEHbIX CIaHIEB) METaMOp-
(M30BaHHBIMHU MAJIEO30MCKUMHU BYJIKAaHOTCHHO-0CAIOUHBIX TONIAMH, KOTOPbIE
HA/IBUHYTHI Ha 1menb(oBbie ocaaku KOxHOKaBKa3ckol MUKpormThl. Ha cee-
pe pailoH orpaHu4eH OJOKaMH MO3HEIOPCKO-MENIOBBIX (DIUIIONIOB M Ha ce-
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BEpO-3aIajie—J0I0PCKUMH KPUCTAINIMYECKUMH cllaHaMu [aBHOro xpeOra
Bonpmoro KaBkaza. B pynHom paiioHe B mpoliecce pa3HOMACIITaOHBIX ChE-
MOYHBIX paboT ObUTO OOHapykeHO Oojiee 60-TH PYIONPOSBICHUN MeTaIHye-
CKUX ToJie3HbIX uckomaeMmbix (I'eryuanse u ap., 1975). B paitone Obutn o6Ha-
PYXEHBI COOCTBEHHO 30JI0TOPYAHbBIE PYIONPOSIBICHUS, OTHOCSIIUECS K 30J10-
TO-KBapIIEBO-MAJIOCYIb(OUIHOMY TPOMBIIIIICHHOMY THITY. OHH TATOTEIOT, Kak
Y COIMPOBOXK/IAOIINE UX POCCHINHU, K MTOMEPEYHBIM PAa3PhIBHBIM CTPYKTYpPaM.

PynomposiBnenuss 0oO0bEOUHSIOTCS B TpU pPYOHBIX y3ma: Kupapu-
Abakypckuii, Jlacunbckuii 1 XemKypckui (mocineaHuil pa3MeniéH B BEPXOBb-
ax p. UHrypu, cnabo u3ydeH; U3BECTHO JIMIIIb, YTO B €ro Ipezaesax oOHapyxe-
HO OJHO KOPEHHOE PYAOIpPOSBIEHUE U HECKOJBKO MallbIX pocchineii). B mpe-
Jenax TEepBBIX JIBYX M3BECTHBI M BOJb(pPaMOBbIE M MEIHO-CBHHIIOBO-
IIUHKOBBIE PYJIONPOSIBICHHUS.

CreneHb WM3y4YEHHOCTH COOCTBEHHO 30JIOTOPYAHBIX PYIONPOSBICHUN
BEChbMa HEYJOBIIETBOPUTEIbHAS: OHU ObUIM OOHApYXEHBI B MPOIECCE MOUCKO-
BBIX paboT M HE MOJBEPIIUCH OoJiee AeTaIbHOMY M3y4YeHHUI0. B Teuenun um-
TEIbHOIO0 BPEMEHU BHHUMaHHUE Ie0JIOTOB 00palianoch Ha 30JI0ThIE POCCHIINH, a
U3 KOPEHHBIX BBIXOJIOB ONMPOOOBAIHCH JIUITH KBAPIIEBbIC KUIIBI, TOAABIISIOIIAS
4acTh KOTOPBIX OKa3anach ci1ab0 30JJOTOHOCHOM MM BOBce Oe3pyaHoil. B paii-
oHe Obul0 OOHapyxeHo 10 pocceineil, KOTopble M0 MOP(OIOTUYECKUM MpPHU-
3HaKaM OTHOCATCS K PYCJIOBBIM, JOJMHHBIM U MOWMEHHBIM. B GoibmmHCTBE
pocchilel cofepkKaHUE 30JI0Ta HEBBICOKOE—IIEPBBIE JECSATKM MI Ha TOHHY.
Jlaccunbckas M ApIiMpckasi pocChlli 0TpadaThIBAINCh KYCTapHBIM CIIOCO0O0M,
conepxanue 300ta coctaBisio 100-150 mr/t. OTMeueHHBIE POCCHITN UHTE-
PECHBI U TeM, UYTO B UX Mpeenax ObUIM Hai/IeHbl caMble KPYITHbIE CAMOPOJIKH
B Caneruu BecoM B 340 u 470 r (I'eryuanse u np., 1975).

B 80-x romax mpomuwuioro crosnetusi B JIacCuiabCKOM y3iie Ha ApHIMPCKOM
y4JacTKe ObUTM OOHApyKEeHBI KBapLEBO-KHIbHBIC 30HBI, Pa3MEUIEHHbIC B IIeC-
YaHO-TJIMHUCTOM TOJIIIE PaHHEHN FOPBI, HEMTOCPEACTBEHHO MEPEKPHIBAIOIICH Ia-
JI€030MCKHE BYJIKAHOTEHHO-OCAJOUYHbIC OTJIOKEHUS (IIM3CKas cepusi). 30HBI,
MOIIHOCTBIO 10 20 M, COTJlaCHBI C BMELIAIOUIUMHU HMX ClIaHIIaMU, MaJaloT Ha
ceBepo-BocToK o yrinamu 40-50°. B 30Hax KBapil, a OH 30JI0TOHOCHBIH, (op-
MHUPYET JTUH3000pa3Hble CKOIUICHHSI, TPOXKHIIKY, BETBSIIUECS XUJIbl. B kBapie
oOHapyXeHbl B ManoM KonuuecTBe (10 1%) cyiabhuabl—B OCHOBHOM IHPHT,
TaJICHUT, apCEHONUPUT U XaIbKOMMUPUT. 30J0TO PaCIpPEAesIEHO B MOJOYHO-
OenmoMm KkBapie KpaiiHe HepaBHOMepHO. CoJlepikaHus 30J10Ta KoJeONoTcs B
npezenax 3-8 r/T, yparaHHBIMU SIBIISIIOTCS cofiep kaHust B 166 r/T.

B 90-x romax mpomuioro cTtoieTHs ObUTM OOHApYKEHBI 30JI0TOHOCHBIC
KBapLEBbIE KWIbHBIE 30HBI U B CPEIHEIOPCKUX MOHIIOJIMOPUTAX, CEKYILUX Ma-
neo3oiickue wMetamopdutel. OmHO W3 pynomnposiBaeHuH—JyXxpuHCKOe—
ABJISJIOCH ITPEIMETOM HACTOSIILIErO UCCIIEOBAHMSL.

3onxumckoe pyonoe noie. 30J10TOPYIHBIE MECTOPOXKICHUS B YIJIEPO-
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JUCTBIX TOJIIIAX B JPYrUX PEeruoHax Mupa, MposBISIONIUME CXOJCTBO ¢ 30I-
XUTCKUM, OTHOCSTCS K KPYITHOMACIITA0OHBIM PYIHBIM OObEKTaM C HEBHICOKHMH
comepxanusmMu (2-5 1/T) Metamma. Cpeau HHUX HMMEIOTCS MECTOPOKICHUS—
ruranTsl (6onee 1000T), Takue kak MypyHnray u Cyxoit Jlor; a Takke KpyIrHble
(c 3amacamMu B HECKOJIBKO COT T), K KOTOphIM oTHOCsATCs Onumnuana, benauro
u 1p. (Cadonos, 1997). 3010T0-CyabPUIHONPOKMIKOBO-BKPATICHHBIE PYAbI
xapakTepHsl 17151 MectopoxaeHui Cyxon Jlor, Onumnuana, Kyuayc, Maiickoe,
Kymrop m bakeipunn B ConpyxectBe HeszaBucumpix I'ocynapers (CHI);
Hxyno B CIIA u ap. B Cyx010KCKOM MECTOPOKIECHUH 30J10Ta KOHIIEHTPALIHS
OaropoHOr0 MeTa/ula MPEUMYLIECTBEHHO OCYIIECTBIISIETCS B KBapIl-
MUPUTOBBIX MPOXKUIIKAX, THe37axX U JuH3ax. CojepxaHue B PyJOBMEIIAIONTNX
Tonmax oprannyeckoro BemiectBa (OB) ne mpeswimaer 1-2%, B nuHamera-
MOp(}H30BAHHBIX TEPPUTCHAX HE3HAUUTEIBHO PACTET (MPOSIBICHBI 30HBI I'pa-
¢uTH3anum), B TUAPOTEPMAIBHO IepepaboTaHHBIX, HA00OpOT,—MaaaeT. Tak,
Harpumep, Ha mectopoxaeHuu Cyxoit Jlor (Pa3Bo3xaesa u np., 2002) conep-
xaHue Copr B 30JJ0TOHOCHBIX KBApIl-CEPUIIMTOBBIX MENUTaX BapbupyeT ot 0.66
10 0,93 mac%. Otmerum, uto psn uccienosateneit (Jlobanos u ap., 2004) 30-
JIOTOCOJEPIKAIINE YIIIEPOJUCTBIE CIIAHLIBI ATOIO MECTOPOKIAEHHUS CUMTAIOT
NPOAYKTaMU HMHTEHCUBHON MepepabOoTKU TMEPBUYHBIX YIIIEPOJICOIEPIKALIUX
TEPPUTCHHBIX M KapOOHATHBIX TOPOJ (TEKTOHOCIIAHIBI-TICTUTOUIBI, TPEI-
CTaBJSIOIINE pyAHbIC Tena). biuskue atum OB 3adukcupoBaHbl 1 B aCITUIHBIX
M3MEHEHHBIX CJaHIlaX Ha MECTOPOXKIACHMM 30mXWUTO. B pyaoBmemiaronmmx
TOJIIAX MPOSBICHBI OOBIYHO HEPACTBOPHMBIE TBEP/BIE YIIIEPOJIUCTHIE Belle-
ctBa (TYB) tuna antpakcosnToB U Beicunx keputoB (IleHbkoB, YcneHckwid,
1993). Conepkanue 3010Ta B yrIEPOAUCTHIX claHax oObrdyHO HHU3Koe (1-7,0
MT/T), OJHAKO BOJU3M MECTOPOXKACHUU MokeT moBbimarbes a0 0,08-1 1/t.
[Tpuuém conepkaHue 30J0Ta HAXOIUTCS B MPSAMON 3aBUCUMOCTU OT KOJIMYECT-
Ba rnuHUCTOM ppakuuu u OB. Ha mectopoxnenun Cyxoii Jlor merogom ICP-
MS B BOAHBIX BBITSKKaX M3 ra30BO-KUJIKUX BKJIIOUYECHHUH, a Takxke B OB pyn
ObUIN OTIpeIeNIeHBI MTOBBIIICHHBIE COJCPKAHUS CIEAYIONNX METAJUIOB: Au, Ag,
Pb, Zn, Mn, Ni.

30IXUTCKOE PYIHOE IOJIE CIaraeTcsi paHHEIOPCKUMH ocalkaMu. Pazpes
jenaca, Kak M B IPYrux MecTax KKHOro ckiona bonbmoro KaBkaza, HaunHa-
eTcsi 0a3abHBIMU KOHTIIOMepaTamu. OHHM BKIIIOUEHBI B COCTaB, TaK Ha3bIBae-
MOH MOProyJibCKOW CBUTHI. KOHIJIIOMEpaThl CMEHSIIOTCS YEpPEAOBAHUEM IMAUYEK
CPABEJIMTOB, PA3HO3EPHUCTHIX MOJUMHUKTOBBIX NECYAHUKOB U TJIMHUCTBIX
cnanueB. bazanbHas yacth paspe3a, MOIHOCTHIO OT 50 1o 200 M, cMeHsaeTcs
OJTHOPOJTHOM CIIaHIIEBOW TOJIIEH, B KOTOPOW B M300MIIMK BCTpeUaroTcs uada-
30Bbie madku. [locimenHue xapakTepHbl WM I CMEHSAIOMEH MOPrOYJIbCKYIO
BBEpX IO pa3pe3y pyloBMelaroueil Myamickoi cButbl (I'eryuanze m 1p.,
1975).

Moproynbsckass cBuTa 3a mnpeaenamu PauumHckoro peruoHa ['pysuu B
CBaHeTHH YBEpPEHHO JaTUpyeTcs [0 HaxoikaM (ayHbl KaK CHHEMIOp-

91



rerraHrckas. Myaimickas CBUTa, B OTJIMYME OT MOHOTOHHOM CIIaHIIEBOM BepX-
HEll 4acTH MOPrOyJIbCKOW CBUTHI, CIAraeTCsl YepenyOIIMMHCS TECUaHUKAMH,
MECUYaHNUCTHIMU CIAHIIAMH U TJIMHUCTBIMU CJIaHLIaMU aCIUJAHOIO THIIA.

Kaxk B I'opnoii Paue, Tak 1 B CBaHeTHH, CBUTA HACHIIIEHA JaiikaMu Jua-
0a30B aTBOUT-MMPOKCEHOBOTO COCTaBa M JATUPYETCS Kak IIHHCOAXCKasl.
BepxHsis 4acTh CBUTHI SIBHO (PIIMIIIOWIHAS: B HEH acUIHBIC CIAHIBI PUTMHYHO
YepeayloTCsl ¢ KBapLEBBIMU MIECUaHUKAMHU.

[To HamuM AaHHBIM, Ha 3OMXUTCKOM PYAHOM TIOJE CIAHIIBI SBISIOTCS
YIIEpOAUCTHIMU U SIBHO MPeoOIaaioT B pa3pese Hall alleBPOJIUTAMH U MEJIKO-
3€pHUCTBIMU NTecHaHUKaMU. OpraHu4ecKkoe BELIECTBO PACCESHO M0 BCEl MOpo-
JIe ¥ €ro CoJIepKaHre JOCTUTAeT B HEU3MEHEHHBIX Pa3HOCTSIX aCHUIHBIX ClIaH-
1eB 2%, a uHOTAA U BhIIE. B ruapoTepManbHO iepepaboTaHHBIX CIAHIIAX CO-
nepkaarie OB magaer 10 0,56% (onpenenenus ObUTHA BBIMTOJIHEHBI B Ta00paTo-
pun KaBka3ckoro Hay4HO-UCCIIE0BATEIBCKOTO HHCTUTYTA HeTH, TOUINCH).

A.Kabun u np. (1991) ormedaroT, 9TO OTIUYUTEIHLHBIMH OCOOECHHOCTSI-
MU PAYUHCKUX PYIOBMEIIAIOIINX CIIAHIIEB SBISIOTCS: 1) HE3HAUUTETbHAS 1OJIS
KapOOHATHBIX TOPOJ B paszpese; 2) MPUCYTCTBUE TOHKOW MAMAOIaCTHYECKON
BKPAIUJICHHOCTH MUPHUTA; 3) HAJTMYME B HEKOTOPBIX PA3HOCTSX CIAHIIEB MTUPPO-
TUHA; 4) KaTareHeTH4YecKkasi BHYTpUPYIHAs apCeHONUPHUTOBAs BKPAILUIEHHOCTb
(HE cBsI3aHHAs! C OCHOBHOUW MHHEpATH3AIMEH U MOIb3YIOMIAsICS OrPaHUICHHBIM
pacnpocTpaHeHHEeM). ApPCEHOMUPUT TMOCTOSIHHO TPUCYTCTBYET B MECHAHO-
CJIAaHIIEBBIX TOJIIAX IOPHI U 1Mo MHeHHUIO A. JKaOuHa, oOoraimasics 30J0TOM Ha
CTaJUM KaTareHeTHUYeCcKoro npeoOpa3oBaHus mopoAa. B Takom apceHomupure
CpeaHee coaepKaHue 30J10Ta cocTaBmiIo 12,65 r/T (comepikaHus 30J10Ta OIpe-
JIEJSUTHCh aTOMHO-a0COPOITMOHHBIM METOIOM B J1aboparopuu UMI'PD).

B rmHHCTBIX claHIaX yCTaHABIUBAIOTCS MHUHEPAIbHBIC acCOIMAIIHH,
KOTOpBIE OTBEYAIOT (QalusM [IyOMHHOIO 3MUIeHe3a M PaHHEro MeTareHesa
(Koccorckas, Illyros, 1965). Emé B 50-pIX Togax mpoOILIOro CTOJETHS ObLIa
MOKa3aHa BO3MOXXHOCTh 00pa30BaHUs THAPOCIION TJIMHUCTBIX CIIAHLIEB 32 CUET
MoHTMOpmLIOHUTA (An€mmH, 1948; ['pum, 1956).

B npenenax mossi IMHUCTBIE Tea OCIOKHEHBI TaKKEe HEOTC€HOBBIMH J0-
PYIHBIMU TPAHOJUOPUT-MOPPUPOBLIMH JaliKaMu (HAIpUMEp, UX JBE Ha IEH-
TPATPHOM YYacTKe 30MXHTCKOTO MOJsA—XupXxu (cM. puc. 19), a Taxxe Mojo-
JObIMH  Ta00po-1naba3oBbIMU  JaikaMu CyOMEepUAMOHATLHOW OpHEHTAIUH.
KpemHekucible pa3HOCTH MarMaTU4ecKuX MOPOJA OTHOCATCA K HEOT€HOBOMY
komiuiekcy bonbmoro Kaskasa.

Ha roxHOM ckj10HE HamboJee KpymHou siBisiercs LlypyHranbckas HHTPY-
3Usl, C KOTOpOW, Kak OBLIO OTMEYEHO BhINIE, accoruupyer llanckoe kBapil-
apPCEHONUPUTOBOE MECTOPOXKJECHHE. bimkaiiie Kk 30MXUTCKOMY MECTOPOXK-
JeHUIO sBIsieTcs aHanornyHas L{ypyraransckoit KapoOckast HHTpY3Hsl, BBIXOIBI
KOTOpOW OOHaXKeHBI Ha JIeBOM CKJoHE p. Usemrypa. [Topoasr Kapobu mopdu-
POBHJIHBIE M COCTOSIT, B OCHOBHOM, M3 TUIarMOKJIa3a, KBapia u oumotuta. Adco-
JIOTHBIA BO3pAcT rpaHUTOUIOB LypyHraqbCkoW MHTPY3UHM OKa3aJICsl PaBHBIM
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4,15+0,2 mmu.1, a Kapobckoro kBapieBoro rpanoauoput-nophupa—4,4+0,2
miH. 1 (bopeyk, 1979). B Kapobckom unTpy3uBe coaepxkanue SiO; konebneT-
ca B mpenenax 65-68 Bec%, a cymMma mienoded cocraBisieT okoiao 9 Bec%
(mpuuém Na,O npeodnamaer Hax K,0).

30MXUTCKOE PYAHOE IMOJI€ 3aHUMAET B COBPEMEHHOM TEKTOHWYECKOM
CTPYKTYype 10KHOT0 ckjioHa bonbimoro KaBkaza yacTte Tak Ha3blBaeMOW MOJ-
HAJBUTOBO 30HBI, CII0KEHHON CUJIBHO TUCIONUPOBAHHBIMU M ONPOKUHYTHIMU
Ha IOT TJIMHUCTO-NIECYAHUCTBIMU CIIAHLIAMU HUXKHEU-CPEHEN I0PBI.

B mpenenax monsi paHHEIOPCKUE acHHHBIE CIAHIBI HW300MIYIOT Tpe-
IIMHHBIMU 30HAMH CYOMEpPUIUOHAIBLHOM, CYOITUPOTHOW U CEBEPOBOCTOUYHOM
OpHUEHTAINI, KOTOpble KOHTPOIHUPYIOT pa3MellleHue pyIHOW MHHEpaIU3aliH.
Bonpmiasi ux 94acTh Ha LEHTPAIBHOM YYacTKE 3O0MXHTCKOTO MECTOPOXKIACHUS
dbopMupyeT cucteMy pas3ioMOB, MEHSIOLIEH CBOIO OPHEHTALMI0 OT CyOMepu-
JTUOHATTFHOM HA CYOIIMPOTHYIO, a 3aTEM U CEBEPO-BOCTOUYHYIO. DTOT KOJIECHO-
o0pa3HbIil pazioM nepecekaeTcsi 6osee MO3THUMHU TPELIIUHHBIMUA 30HAMU, KO-
TOpbIE 3aJICYCHBl HEOTCHOBBIMH TPAHOAMOPUT-IOPPHUPOBBIMU JaiikaMu. 301-
XUTCKOE MECTOpOXKIeHne Obl10 00HapyxkeHo ené B 1934 rony .M. Toronua-
3¢. MecTopokKAEHUE PACIIOIIOKEHO B BBICOKOTOPHOM 4YacTu Paum Ha BbICOTax
2000-2900 M. OHO MHTEHCHUBHO pa3BEABIBAIIOCH Ha CypbMYy B 40-b1x-50-bIX TO-
JaX TPOILIOTO CTOJETHS U MEePUOJUIECKH MO3AHEe. 31eCh OBUIO MPOMIEHO O
KBapIl-CYPbMSIHBIM Ki1aM 27328 1mor. M MoI3eMHBIX BEIPAOOTOK.

Pynanoe mone, xkpoMe LEHTpadbHOro ydacTka—Xupxu (cm. puc. 19),
BKJItOUaeTr pyponposieHus Koawanu, Yacaxtomm, Upmwino Dnpena, Yapuc
KBabu u Carebu. B mporecce pa3Beaxu ObUIO BBISBICHO OKOJO 60 aHTHMO-
HUTCOJEPKAIMX TPEIIMHHBIX 30H, BHYTPU KOTOPBIX AaCIUIHBIE TJIMHUCTHIC
CJaHIIbl IPETEePIIeIN UHTEHCUBHOE OKBAPLIEBAHUE U COJEPKAT MEJIKYIO BKpall-
JICHHOCTh MHpUTa U apceHonuputa. OCHOBHBIMH PYIOCaraloniMi MHHepa-
JaMU SABJISIIOTCS aHTUMOHUT M KBapll, a 30J0TOCOACPNKANIMMU—UTOIbYATHIN
apCEHOMUPUT U MHUPUT.

Hamu Oblna mpowm3BeneHa MPOTHO3HASI OIEHKA IEHTPATBHOTO y4acTKa
MECTOPOXKACHHS U OBLIM MOACUYUTAHBI PECYPCHI B JIBYX BapHaHTaX—Mpu KOdd-
¢ummentax pynonocrocta 0,5 u 0,7. IToncuér pecypcoB ObLIT BBIIOJHEH Ha
OCHOBE CIIEAYIOIIUX JaHHBIX: CyMMapHas JJIMHA MO MPOCTUPAHUIO 34 KUJIb-
HbIX 30H—0950 M; cpeliHssl MOIIHOCTD JKUJIbHBIX 30H—3,0 M; cpeqiHee coaepka-
Hie 3010ta—4,5 r/T; 06BEMHEII Bec pymbi—2,8 T/M°. Ilo BapuaHTy ¢ K03hduIm-
eHToM pynoHocHoctH 0,5 pecypcel coctaBuiu 39,4 T 3010ta (8,8 MIIH. T py-
IIbI), TIO BapuaHTy ¢ kKodddurmentom 0,7-55,3 1 (12,3 MiH. T pyasI).

Hpyrue pyaomnposBieHuss 30MXUTCKOTO PYAHOTO TOJs clab0 M3ydeHBI.
Ha yuyactke Koauanu, pacronio;k€eHHOM HapOTUB XHUPXHU—HA JIEBOM CKJIOHE P.
30nXUTYpa, TIIMHUCTBIC CIIAHIIBI HACKHIMICHBI IIACTOBBIMU JMa0a30BbIMH TeEJa-
MU. 3/1eCh BBISBIIEHA OJHA KBAapI-AHTUMOHUTOABS JKUJIa, KOTOpas MpocieKeHa
Ha 200 M, e€ momrHOCTH Konebmores oT 0,2 1o 0,3 M, e€ asumyT nageHus 80°,
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a yrou nagenus—50-60°.

Ha yuactkax DOnena, Yacaxromu u Yapuc KBabu kBapi-aHTUMOHUTOBBIE
JKUJIBI 3aJIEraloT B IMajie030MCKUX OpeKYHMpOBaHHBIX I'paHuTax. B acnmuaHbIx
cmannax u3BectHo u Care0Ckoe CypbMSHO-BOJNB(PPAMOBOE PYIOMPOSBICHUE,
COCTOSIIIIEE U3 HIECTU PYJOHOCHBIX 30H.

30HBl TMPEACTABICHBl KAOJUHUTU3UPOBAHHBIMU M OKBapLIOBAHHBIMU
CIaHLIaMU C TPOXXKUIJIKAMU KBaplla, BKIIOYAIONIEM HeOONbIINEe MPOKUIKO00-
pa3HbIe U THE3J000pa3HbIe CKOIIJICHUS aHTUMOHUTA. DepOepuT BCTpeueH B TEX
K€ KBapIIEBBIX MPOXKUIIKAX B BUAE THE3 U «UTOJIOUEK.

Heckonpko cimoB u 0 UBemypckol Ipyniie pynoInposBICHUN, pacloio-
>keHHOU B 10-15 kM K BOCTOKY OT 30MXHMTCKOI'O PYJIHOTO IMOJsA. XapaKTEPHbIM
NpUMEPOM PYIONpPOsABICHUN yiienbs p. UBemrypa moxer cinyxutb KBapaza-
XETCKO€ PYIONpOsiBICHHE, Iie 00OHApYKEHbI TPU CYpbMSHO-KBapIlEBbIE Tpe-
IIMHHBIE 30HBI B TJIMHUCTHIX cllaHlax Jeaca. B 80-bIx rogax mpouwioro cro-
aetust ObUTH OIPOOOBAHBI JKUJIBI B MPOMIEHHBIX IO HUM IITOJBHSX: BCE KBapII-
AHTUMOHUTOBBIE 30HbI OKA3aJIMCh 30JI0TOHOCHBIMHU.

CxomaeivMu ¢ KBapazaxeru siBnsitoTcss u ydactku Canaprxusi, [{ombOa,
Koanapymnu, Tom6pyna u Llutnuc [3upu, rae Obutn oOHapYKeHBI 1O JIBE-TPU
AQHTUMOHHUTCO/IEPKALTUX TPEIIMHHBIX 30H B ACMIUIHBIX CIIAHI[AX HUKHEH IOpHI.

Kpome oTMeueHHbIX B ceBepHOM yacTu UBEHIypCcKOro pyaHOTO MOJIsl BbI-
ABJIEHBI CypbMsAHO-TIONMMeTaunueckoe Kuprtumo u monubdnenosoe Kapo6-
CKO€ pyIomnposiBiieHUs. [ mepBoro BMEUIAIONIMMHU MMOPOJIaMU SBJISIFOTCS T1a-
JI€030MCKHE TPaHUTHI U CPEeIHEIOPCKUE A1ada30Bble Majble Tesa. 3/1eCh Cyph-
MsIHasi MUHEpaIU3alusl COMPOBOXKAACTCS apeaibHOM BKPAILIEHHOCTBIO CYJIb-
¢bunoB ceuHia u nuHKa. Ha KapoOGckom pynonposiBiennn B moppupoBUIHOM
HEOTEHOBOW WHTPY3UU OBLIM M3BECTHBI THE3000pa3HBIC CKOIUICHUS MOIHUO-
JEHUTA, KOTOPbIE U3BJIEKAUCH KYCTAPHBIM CIIOCOOOM BO BpeMs BTOPOM MUPO-
BOi1 BOiHBL B 150 M 0T MONTHOIEHUTOBOI MUHEPATU3aIlMU B Pa3IOMe, OCIOXK-
HSIONEM TPUKOHTAKTOBYID YacTh HWHTPY3UBa, OblIa OOHApyKeHa KBapil-
AHTUMOHUTOBAS YKWJIa, KOTOpas OblIa MPOCIEKeHa 1Mo npoctupanuto Ha 200 M,
e€ momHocTH konebmorcs ot 0,05 mo 0,7 M, e€ asumyr nagenus 260-270°,
yroia nagaeaus—60-65°.

OCHOBHBIMU PYIHBIMHU TMapareHe3nucaMu, OMPENEISIONUMHU IIEHHOCTh
30MXUTCKOTO MECTOPOXKIEHHUS, SIBJISAIOTCS: KBapIL-MHUPUT-aPCECHONUPUTOBBIN B
BUJIE TIPOXKHIIKOBO-BKPAIUIEHHOTO OpPYJIEHEHUS B OKBapLIOBAaHHBIX ACHUIAHBIX
cnaHiax. MuHepaln30BaHHbIE 30HBI BU3YaJIbHO TPACCUPYIOTCS KBApLIEBBIMU U
KBapU-aHTUMOHUTOBBIMU JKWJIAaMH M HUX JMH3000pa3HBIMU 3alOJHEHHUSIMH.
Penko, HO BCTpeuaeTcsi MUPUT-APCEHONUPUTOBAST BKPAIIJIEHHOCTh B MEJIKO3€EP-
HUCTOM KBaplie, 3aJIeUYMBaIOIIUM, KaK ObLJIO OTMEUYEHO BBIIIE, OCEBbIE YaCTU
TPEUIMHHBIX 30H.

ApPCEHONIUPUT UMEET UTobuaThlii TaOUTYC M XapaKTepU3yeTcs 3Hade-
ausMa 8°°S, paBHbIMH +1,5+1,2%0. Kpucraniasl BKpamieHHOro nupura, B Oc-
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HOBHOM, UMeEIOT GopMy KyOa M MEHTaroHAoeKaeapa, a CpeaHUI U30TOIMHBIH
cocrtaB cepbl B HUX paBeH +4,3+0,6%o.

Kpowme 3050Ta, cornacHo pe3ynbTraraM 3JIEKTPOHHO-30HA0BOTO aHAU3a,
Cynb(UIBl XapaKTEPU3YIOTCS TOBBIIICHHBIMU KOHIICHTPAIMSIMH BOJb(pama,
IMHKa U HUKeNd. B accouuanuu ¢ mupuTOM U apCeHOMMUPUTOM H3pEAKa BCTpe-
YarOTCS MEJIKUE BhIACNEHUs caliepuTa, XaIbKOMUPUTA, MUPPOTUHA U JIETUH-
ruTa. beulo mogMedeHo, 4To B MecTaX MHTEHCUBHOTO OKBAapLIEBaHUs aCIIUIHBIX
CJIAaHIIEB YMEHBINACTCS KOJIUYECTBO CYIb(UIOB, HO pa3Mephl BKPAIUICHHI TT0-
CIIEIHUX CTAaHOBATCS KpyrnHee. He HCkiIodueHO, 4yTO HAOIIOAaeMble TOHKHE
KBapIl-apCEHOMUPUTOBBIC MPOKUIIKHU SIBIISIFOTCS TAKXKE PE3YJIbTATOM BO3EHCT-
BUS TO3/IHUX TUAPOTEPM Ha CyIb(UIN3NPOBAHHBIE CIaHLBI. B monb3y BhicKa-
3aHHOTO TIPEJIMOJIOKEHUS CBUJIETEIbCTBYET CHIDKEHUE KOHIICHTPAIUU TpUMe-
ceil B apcCeHONMUPUTAX U3 MPOXKUIKOB 10 CPABHEHHIO C MX COAEPKAHUSIMH BO
BKPAIJICHHOM UTOJIbYaTOM apCEHOMUPHTE.

3aBepiiaercs PYyAHBI TPOLECC OTIOKEHUEM KBapIL-aHTUMOHUTOBOIO
napareHe3nca. OOBIYHO aHTUMOHHT 3aMOJIHSAET TPEIIUHBI H TTyCTOTHI, KOTOPBIC
«OCJIOXKHSIIOT» paHee 0Opa3oBaHHbIE KBapleBble >kuibl. [lon Bo3aeiicTBreM
CypbMacoJIepKaliuxX TUAPOTEPM PaHHHUI KBapI[ UCHBITHIBACT MEPEKPUCTAILIH-
3anuo. bonee penkumu 00pa3oBaHUSMHU SBJSIIOTCS IOJOCYAThle KBapIl-
AHTUMOHHUTOBBIC JKUJIBI, B KOTOPHIX KPUCTAIUIM3AINS 00CHX MHHEPAJIOB IPO-
ucxoauiia ogHoBpeMeHHo. KBapil B 3Tux o0pa3oBaHusAX Oenblil 10 MOIyNpo-
3pa4HOro, KPYMHO3EPHUCTHIN, NBYX(a30oBble Ta30BO-KHUAKUE BKIIOYCHHUS B
HEM TOMOTeHH3UpYyrOTCcs npu 225+10°C. Y muHEHHO-TIPU3MATHYECKUE KPYII-
HBIC KPUCTAJUTBI AHTUMOHHUTA 00Pa3yIOT B KBapIle THE31000pa3HbIe CKOTUICHUS;
peke aHTUMOHUT B BHJI€ BKPAIJICHHOCTH WUIOJBYATHIX MHHEpANIOB 000co0JIs-
eTcs B 3anpOannax xui. [lo manaeiM xumudeckoro ananmusa (Caxaposa, 1959),
AHTUMOHUT MPAKTUYECKUN MMEET CTEXMOMETPUUYECKHI cOCTaB. B oTaenbHBIX
cllydasix B KpUCTaJlJIaX aHTUMOHHUTA 3aduKkcupoBanbl npumecu nunka (0,34%)
u cepedpa (0,1%), 4To BO3MOKHO CBSI3aHO ¢ MUKPOBKJIIOUEHUSAMHU c(hanepura u
caMopoaHOTO cepedpa. B pymax oOHapyxeH Takke OCpThEpUT, XUMHUYCCKUI
coCTaB KOTOPOro—Fe( 910,07 ZN0,1420,04) MN(0,02£0,01) Sb2,0£0,03) S(3,9320,03)- B 6ep-
ThEpPUTE B KadecTBe Mpumeceil npucyrctByioT Pb (0,13%), Ag (0,1%), In
(0,01%), T1 (0,001%). B GepThepute ObUIM BBISBICHBI TAK:KE dMYILCHOHHBIE
BKJIIOUEHUSI CAMOPOIHBIX METAJUIOB - CYpbMBI, 30JI0Ta U cepedpa.

[TycTOTBI, BHIIOTHEHHBIC KBaplleM W aHTUMOHHUTOM, COJIEpXKaT TaKXKe
HaubOosee MO3JHME arperaTbl KajaueBOW TUAPOCTIONbl. DYHKIIMOHHWPOBAHUE
TUAPOTEPM 3aBepiiaeTcs GOpMUPOBAHHEM HEMHOTOUYUCICHHBIX KapOOHATHBIX
npoxxuikoB. [Ipenpraymumu uccnenoBanusmu (Caxaposa, 1959; Teamupenu-
3e, 1961) ObLIO yCTAaHOBJIECHO, YTO B KBAPI-AHTUMOHHUTOBBIX KHJIAX U THE3AX
30JI0TO MPEJICTABICHO B CAMOPOJIHOM BHJIE, a B OKBApPLIOBAaHHBIX ClaHIaxX (e
COCpeIoTOoUeHa ero OOJbINasl 9YacTh)—CKOHIICHTPUPOBAHO B MHUPUTE U apCeHO-
NUPUTE UM, BEPOATHEE BCErO, SIBISETCS CBSI3aHHBIM—BXOJUT B KpHUCTaINYe-
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CKyl0 peméTrky cyiabhumoB. M3ydyenwe o00pa3ioB Ha MHKpOAHAIU3ATOPE
«CAMEBAX MS- 46» (I'uruanze, SApomesud, 2002) moATBEpANUIIO, YTO 30JI0-
TO CKOHIICHTPUPOBAHO, B OCHOBHOM, B apCEHONHPUTE U MUPUTE B BUIEC MHK-
porpumecu. Coaepkanusi 300ta B cyiabpugax gocruraer 700 r/1. «Toueu-
HBIE» COJEP’KaHUs 30J0Ta B apCEHONMUPUTE B 3-5 KI/T yKa3bIBAIOT HA TO, YTO
pa3Mepsl 3oJ0Tocofepxkammx ¢a3 He mpesbimatoT 0,07 oT aquamerpa dieK-
TPOHHOTIO IMyYKa MUKPO30HA, TO €CTh UX pazMep MeHee 1,5 MKM.

BxpanieHHbIi UTroab4aThblii apCEHONMUPUT U ApPCEHOINUPUT, CIIATarOLIHAN
MPOXKWIKH, Pa3INyYaloTCs KOHIEHTPALUSIMU 3JIEMEHTOB-IIPUMECE: B IEPBOM—
3ommota 720 r/1, cepebpa 750 1/T u Bonbdpama 620 r/T, a BO BTOpOM—30JI0TA
270 r/T, cepedpa 470 /T u Bosbdpama 820 1/1. A. I'enkuasiM u z1p. (2002) Ob1-
JIO0 TIOKa3aHO, YTO Ha JAPEBHUX MECTOPOXKICHHUSAX B YIIIEPOIUCTHIX TOJIIAX
«HEBHJIUMOE)» 30JI0TO B OJHUX ciy4asx (M0 JaHHbIM MeccOayspckoil criek-
TPOCKOITMH), HAIIPIMEP Ha MECTOPOXKACHUU OIMMITMATUHCKOE, IPUCYTCTBYET
B apCEHOINUPHUTE B BHUJI€ CAMOCTOSATENbHON (a3bl, a B APYrUX CiIydyasx, Kak Ha-
puMep Ha MECTOPOXKIIeHUU Besyra, sBIseTCs CBSI3aHHBIM.

C mo3aHe# craaueit pymnooOpa3oBaHUSI—aHTUMOHHUT-O0EPTHEPUTOBOM, KaK
U Ha MECTOPOKICHUU 30IIXUTO, CBA3aHO «CaMOCTOSITEIBHOE» 30J0TO, KOTOPOE
3aIOJIHSIET TPEIIMHKY M HEPEIKO HapacTaeT Ha 30JI0TOHOCHBIA apCeHOIUPHT.
Ha Onummuazne copepkanue 30510Ta B apceHonupure kojuedaercs ot 15,98 no
431, 481/1), a B omHOM 00pasie naxe—ot 0 g0 2130r/T (mo nanueiM INAA). B
JUTEpaType NPUBEICHBI U 00Jiee BBICOKHE COAEPIKaHUS 30J10Ta B apCEHONUPH-
te Omumnuansi—a0 6000 /T (bapanosa u np., 1997). Ha mectopoxxnenun Be-
Jlyra 10 JAaHHBIM MOHHOTO 30HJA COAEP)KaHUS 30JI0Ta B apCEHOMHUPTE KOJeO-
motes ot 64 no 1141/t (I'enkun u 1p., 2002). Ha HexxmaHnHCKOM MECTOPOX-
nenuu Boctoka Poccuu (boptHukoB u 1p., 1998), kotopoe pasmelieHo B 1op-
CKO-MEJIOBBIX MECUYaHO-CIAHIEBBIX OTJIOKEHUAX MacCUBHOU okpanHbl CuOup-
CKOM mIaT(opMbl, COAEp)KaHHE «CBSI3aHHOTO» (10 JaHHBIM MeccOayspcKoit
CIIEKTPOCKOIIUN ) 30JI0Ta B apceHonupute konednercs ot 2,0 no 937r/t, a B nu-
puTe ero HeMHoro—Bcero 2,45 1/T.

Pezynomamer  uccneoosanus  2azo6o-sxcuokux  exmroyeHutl. 1'a3oBo-
KUJKUE BKIIOUEHUS M3ydaanch B KaBKa3cKOM MHCTUTYTE MUHEPAJIBHOTO CHI-
pbs U B COOTBETCTBYIOIINX Jiaboparopusix ['eonorudeckoit cimyx0onr CLIA (r.
Jlennsep).

B KaBka3ckoM MHCTUTYTE€ MUHEPAIBHOIO ChIPhS:

1) romorenu3anust QIIIOUIHBIX BKIIOYEHUI MPOBOIMIACH B MUKPOKaMe-
pe xoHcTpykumu [. ApeBamze (ApeBanze, 1989). Pabounii nuama3on tepmo-
kamepsl 60-500°C. HaOmromeHuss 3a TOMOTEHHM3AIMedl MPOU3BOIMINCH MPH
yBenuuenusx 10 400™. AnmaparypHas TOIPEIIHOCTh U3MEPEHHST TEMIIEPATYD
cocraBisia £+ 0,5°, a cpeiHECTaTUCTHYECKAs TTOTPELTHOCTh U3MEPEHUSI TEMIIe-
paryp—=+2°.

2) BayioBoii cosieBOil COCTaB BKJIIOUEHHUM OMPEIENSIICS YCOBEPILIEHCTBO-
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BaHHBIM METOJIOM BOJHBIX BBITSDKEK W3 MUHEPAJIOB, MO3BOJISIONINM JIy4YIlle
YUUTHIBATh 3arps3HEHHE PACTBOPOB KOMIIOHEHTAMU MHHEpasia-y3HUKA U JPY-
ruxX TBEPABIX TIOXO pacTBOpUMBIX ¢a3z. [Ipoosr ¢ dpakmueit 0,5-0,25 MM me-
pen aHanuzoMm oOxxuranuch npu Temmeparype 100-200°C ¢ menbio BCKpBITHS
HU3KOTEMIIEPATYPHBIX BKIIOYEHHMH, TIIATEIbHO MPOMBIBATIUCH B OUAUCTUIIATE
U TIOCTIE BBICYIIMBAHHS PACTUPAIUCh B MyApy B aratoBoil crymke. [Tomumo
CTaHJAPTHOU TPOWHOM BBITSHKKH (XuTapos, 1982), u3 npo6 Becom B 100 T ma-
paJuIeIbHO MPOBOAMIIMCH OJHOPA30BbIE BBITSHKKH M3 Mpod Toro e obpasia,
HO ¢ MeHbIIUM BecoM (50 u 25 T). DTO MO3BOJSAIO KOJUYSCTBEHHO OIEHUTH
XUMHUYECKHH (OH, KOTOPBIM CO3JaBalICs COJEpKAIIMMUCS B oOpaslie MHUHE-
pabHbIMH (azaMu. 3aTeM MO CTaHJAPTHON METOAMKE MPOBOAUIICS MUKPOXH-
MHUYECKHMH aHAIM3 TOIydeHHBIX pacTBopoB Ha uoHbl Na®, K, Ca™, Mg™", CI,
HCO}, SO,.

3) Xpomarorpadudeckuii aHanu3 ra3oB (IIIOUJHBIX BKIIOYCHUN MPOBO-
nuics Ha xpomatorpade JIXM-8MJI ¢ AeTeKTOpOM MO TETUIONPOBOTHOCTH U C
ra3oM—HocHUTeIeM-TenueM. PabounMu mapamerpamu Xpomatorpada Obuin:
ToK Katapomerpa—150 MA, temmeparypbl karapometrpa—100°C, ucnapurens—
100°C, xpomarorpadpudeckux kooHOK—50°C. B kauecTBe COpOSHTOB UCTIONb-
30BAJIMCH JIBE MapauIeIbHO COCTUHEHHBIE KOJIOHKH C Moaucopoom -1 u more-
KyJasipHbIM cuToM CaX. M3 onHOW HaBECKH KOJIMYECTBEHHO OMPEACISUINCH
H>0O, CO,, N,, CHy4, SO,, CO, NO,, H,S, NO, C,H,,. Beinenenue rasos u3
po0 OCYIIECTBISATIOCH TEPMUUYECKUM CITIOCOOOM, COOTBETCTBYIOLIUM TeMIIEepa-
TypaM MacCOBOI'O I'a30BBIJEIICHUS, KOTOPBIE ONPEAEIAINCh METOAOM BaKyyM-
HOM nexpunurtauuu. Jlerasamus oOpaslnoB NHpoBOAWIIAch MPH TeMIEparype
150°C BmioTh 10 YCTaHOBIIEHUS CTAOMIIBHOTO Bakyyma. J[iis aHanm3a UCmonb-
30BaJIMCh 00pasisl ¢ ppakiueit 0,2-0,5 mm u Becom 100 wm 200 mr.

B JlennBepckoil 1a00paToOpuu ra3oBO-)KUIKUE BKIIOYEHHS H3Yy4alHCh
METOJIaMH JIEKPUIIUTAI[UN, TOMOT€HU3AI[H U KPUOMETPHUH.

Kak mokaszamm uccnemoBanus B naboparopun KaBka3ckoro WHCTHTYTa
MUHEPAILHOTO ChIPbs, «0e3pyIHBIN» MOJIOYHO-OEINbIi KBapll HACKIIIEH epBUY-
HBIMU ()TFOMIHBIMU BKITIOYCHHUSMHU C pa3MepoM Bakyosel okoio 1-3 mxwm. Ba-
KyOJIM UMEIOT OKPYIJIbIe M AJUTUICOBUAHbBIE ouepTaHus. OHM MpU KOMHATHOM
TeMIiepaType—Byxda3oBble (KHIKOCTh-ra3). X TemnepaTypbl TOMOTeHU3AIH
koneomroTes (o 8 3amepam) ot 245 mo 235°C. Kak Obu10 OTMEUEHO BHIIIIE, OC-
HOBHAsl Macca 30JJ0TOHOCHOTO apCEHONUPHUTA COCPEIOTOUEHA B OKBAPIIOBAHHBIX
CJIaHI[aX, KOTOPBIC TIEPECEKAOTCS TOHKUMHU M HEBBIJICPKAHHBIMH IO MTPOCTHpPa-
HUIO MPOXHUIIKAMHU KBaplia, BKIIOYAIOUIUMH UTOJIbYaThle 3€pHa apCeHOMUpUTA.
Hawm ynanoch 3aMepuTh TeMIiepatypy B JBYX KalJICBUIHBIX MEPBUYHBIX J[BYX-
(ha30BbIX BKIIOUYECHUSX, KOTOpbIe cocTaBuin 306 u 342°C. Yacto ckoruieHus ap-
CCHONMPUTA B aCCOLMAIMHM C MHPUTOM HAONIONAIOTCS B 3aibOaHIaX KBapIl-
AQHTUMOHMTOBBIX kW1 KBapil U3 3TUX KBapL-apCEHOMUPUTOBBIX CKOIJIEHUN CO-
JepKUT Oosiee MenkHe ABYX(a3oBble BKIIOUEHHS YeM B MPOXKUIKAX, Mepece-
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KaIOIUX OKBAPIIOBAHHBIE CIIAHIIBI. JTH BKIIOYCHMsI(MTO AaHHBIM 10 3amepoB)
roMOreHu3upyroTcs npu temmneparypax 280-310°C.

AHTHMOHHT HAJIOKEH, B OCHOBHOM, Ha OpEKYMPOBAHHBIN «O€3PYIHBIN
KBapIl: OH IIEMEHTHUpPYET OOJIOMKH KBapla. B HemocpencTBeHHO Oin3u OT
CKOIUICHUH aHTHUMOHHUTa pPaHHUN «Oe3pyAHBIN» KBapll UCIBITHIBAET MEPEKPH-
CTAJUIM3ALMIO: 00pa3yloTcs KaéMKH MOJIYIPO3payHOro KBapla BOKPYT CKOILIe-
HUN U 3€peH aHTUMOHHMTAa. B HOBOOOpa30BaHHOM KBaplle YCTAHABIMBAIOTCS
MEPBUYHBIE ¥ MHHUMOBTOPUYHBIC IBYX(a30BbIe BKIIOUEHUS (KUIKOCThTTa3).
TemnepaTypbl TOMOT€HH3AIUHN TPEX pa3/IeIbHO PACIIONOKEHHBIX BKIIOYECHUI B
HOBOOOPa30BaHHOM KBaplie okazanuch paBHbMH 198, 217 u 220°C. B nonoc-
YaThIX MaJIOMOIIHBIX JKHUJIaX KBapIl-aHTUMOHUTOBOTO COCTaBa OT WX 3ab0aH-
JIOB K LIEHTPY Ha0JII0/1aeTCsl pUTMUYHO-TIOCIIEI0BATEIbHOE YepeJoOBaHKe arpe-
raToB KPHCTAIIMYECKOro KBapla (4acTo oOpa3yroImuX MIETKH TOPHOTO XpY-
CTaJif), Ha KOTOpbIe HapacTaeT aHTUMOHUT. B KBapliie 3THUX KUl HaOII0Aal0TCs
rpynnbl aMEOOBUIHBIX PACIIHYPOBAHHBIX ()IFOMIHBIX BKIIOUEHUH C TIepeMeH-
HBIM COOTHOIIIEHHWEM BOJIHOW W Ta30BOM (a3. 31ech e BCTpEeUEHBI OoJiee Mell-
KHE€ DIUTUIICOBUHBIC Ta30BO-)KHUJIKHE BKIIFOUEHUS CO CTAa0WIBHBIMU TEMIIepa-
Typamu romoreHuzaruu (215-226°C). bnu3kue K MOCICAHUM TEMIEPaTyphl
romorennsanuu (200-230°C) xapakTepHbl U ISl BTOPUYHBIX BKJIIOUEHHUH B
TOpHOM Xxpycrtaine. Panee ObUI0 OTMEUYEHO, YTO HA CEBEPO-BOCTOKE MECTOPOXK-
JIEHUS TMPOSIBIIEHA MUPPOTUH-MHPUT-XATBKOMUPUTOBASI aCCOLMALIUSA, KOTOPAas
o0Opa3yeT oTHOCUTEIHHO OonbIue (10 10 cM B momepeyHuKe) JIMH3BI U THE3/A,
a TaKkKe MeJKHe MpoXWIKU. B rHéznax cynb(uabl 3amogHSIIOT MEKKPHUCTATb-
HBIC MPOCTPAHCTBA KBapma. YacTo XadbKOMHPUT B MPOXKHIKAX MPEICTaBICH
4yepBooOpa3HbIMH BPOCTKaMU B KBapile. HekoTopble 13 KBapLEBbIX MPOKUIKOB
collepkaT M 3Mua0T. B kBapue BUIAHBI TpEx(azoBbie BKIIOUEHUS (Ta3, KUM-
KocThb, TBEpaas (asza). TEpmas daza npencraBieHa SMUIO0TOM, @ HHOTJA y3HHU-
KOM SBIISIeTCS PYAHBIN MuHepai. bonbiias e yacTh BKIIIOYEHUH ABYyX(a3oBasi.
Bakyonu uMeroT 0ObIYHO OKPYIIyH0 (OpMY C dJeMEHTaMHu KpucTayuiorpadu-
YecKOi orpaHku. B kBapiie U3 OIHOTO M3 MPOKMIKOB TOMOTCHHM3AIUS BKIIIO-
YeHUH Mpoucxoauia npu Temmneparypax 263-286°C, HO B OCTaIbHBIX TIPOKHUII-
kax—1pu 200-150°C ¢ makcumymoM BerpedaeMocTd B 195°C.

W3 nmpuseneHHoro marepuana, a takxke JaHHbIX (3.0txme3ypu u M. Jlo-
muaze, 1979), MOXKHO 3aKIIIOUNTh, YTO HA MECTOPOXKACHUH 30TTXUTO MUHEPAITh-
HBIE acCOIMAIUU ObUTH CPOPMHUPOBAHEL: 1) KBAPI-MUPUT-TTUPPOTUH-XATHKOTIH-
pUTOBAsi, MO-BUIUMOMY MeTamopdoreHHas, nmpu temmeparypax 150-200° (c
MaKCHMyMOM BCTPEYaeMOCTH TEMIIepaTyphl TOMOTEU3AIMH Ta30BO-KUIAKUX
BimroueHui B 195°C); 2) kBapi-nupurt-apceHonupuroBas—tipu 260-340°C (c
MakcuMymamu BcTpedaemoctu—B 295 u 325°C); 3) xBapl-aHTUMOHUTOBAs U
«6e3pynnas» kBapueBas—mpu 200-300°C (MakcuMymMaMH BCTpPEUaeMOCTH—B
225 n 235°C B Ge3pyAHOM KBapIle U JOMOJIHUTHUTEIBHBIM MaKCUMYMOM—IIPU
225°C—B aHTUMOHUTCOJAEPKAIIMX XWjax). EcTecTBeHHO, MpUBEICHHBIC TEM-
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nepaTypbl MOTYT OBITh MPHUHSATHl 32 MUHUMAJIbHO BO3MOXKHBIE TEMIIEpaTyphl
(GopMHpOBaHUS OTMEUYEHHBIX MHMHEPAJBHBIX accouuanuidi. OTcyrcTBHE NpU-
3HAKOB BCKHIIAHMSI MO3BOJISET OLICHUTh MUHHMAaJIbHOE JaBjieHHE (IIIOUIOB B
0,5 k6ap, a MHHHMAIBHYIO IIOTHOCTH (uronaa npuasTh B 0,8 cM’/r. MuHu-
MaJlbHOE JjaBjieHHe (PIIIoU0B, OLEHEHHOE 10 ABYX(a30BOil KPUBOM JKHUIKOCTh-
nap st cucreMbl H,O-NaCl cocraBuio 0,5-0,2 k6ap (I'mruanze, SApomesuy,
2002). OTMeTHM Takke, 4TO B M3YUYCHHBIX 00pasiax OTCYTCTBYIOT BO BKJIFOUE-
HUSAX MUHEPAJIbI-y3HUKH XJIOPHUIOB, YTO YKa3bIBAET HA OTHOCHUTEIIBHO HU3KYIO
conénocts mrongoB—HmKe 260 r-nkB. NaCl.

ConeBoii coctaB (IIIOUIOB, OLEHEHHBIH MO Pe3ylbTaTaM XMMHUYECKOTO
aHaJIM3a BOJHBIX BBHITSDKEK (JJaHHBIE aBTOPOB, a Takxke Otxme3ypu u Jonuse,
1979) u3mensiercss o OMKapOOHATHO-HATPHUEBOTO MPHU (HOPMUPOBAHUU «Oe3-
PYIHOTO» KBapla 10 OMkapOOHATHO-HATPHUEBO-KAIBIIUEBOTO MpU (HOPMUPOBa-
HUU KBapI-aHTUMOHHUTOBBIX CKOTUICHU.

[To naHHBIM XpomaTorpadUyecKux U Macc-CIIEKTPOMETPUUECKUX HCCIIe-
JIOBaHUI OCHOBHBIMHU Ta30BBIMH KOMIOHEHTaMHU (ironoB sABisiuch CO,, No,
CH,4, cpenHme KOHIICHTPAMKM KOTOPBIX (OT CYMMBI JIeTy4nX, Bkirodas u H,O)
COCTaBWJIM: JABYOKHCH yriaepona—S,7 mon%, azora—4,7 mon%, merana—1,0
Mon%. CoennHeHUs cepbl OOHAPYKEHBI HA YPOBHE CJIEJIOB.

BonpIMHCTBO BKIIIOYEHHMM XapaKTEpU3YIOTCs TeMIEparypaMu Hadaja
tastHug -2.3+0.5° u Temneparypamu nojgHoro Tasausi—1.4 + 0.5°. Otu gaHHbIE
YKa3bIBAIOT HA TO, YTO BO BKJIIOYEHMSX MCCIIEJOBAHHOIO KBaplia 3aKOHCEPBU-
poBansl duronss! ¢ conesM coctaBoM Nat-K*-CO32-SO42. ColeHHOCTD 3THX
¢mrounoB B pacuere Ha NaCl cocraBnser 5%. AHaTOTUYHBIE MUHEpPAJIbHBIC
BOJIBI M B HacTrosIiee BpeMsi GyHKIIMOHUPYIOT Ha Tepputopuu ['py3un. Cpen-
HSSl TeMIlepaTypa TOMOTCHHM3alMK OOJBIIMHCTBA BKIIOUEHUH paBHa 190+20°,
JUIIb B TPEX Ciydasx ObUTM 3aUKCUPOBaHbI aHOMalbHBIE Temmeparypbl. He
UCKJIIOUEHO, YTO 3TU BKIIIOYEHHUS MPETEPIIETN TEPMATIbHBINA MeTaMOp(hu3M, MO-
MaB B MOJIC BIUSHUS BHICOKOTEMIIEPATYPHBIX THIAPOTEPM (PIIFOHIA UITH IPYTOTO
TEepMalibHOTO UCTOYHUKA. [Ipyu 3TOM HOpManbHbBIE BKIIOUEHHUS B KBapIIE C TEM-
neparypamu 190+20° nekpenuTUpOBaNNCh U BHOBb 3aKOHCEPBUPOBAIUCH IIPU
0oJsiee BHICOKUX TEMIIEpaTypax.

Pesynomamul  uzomonno-ceoxumuneckux uccreooganuti. V30TonHelil co-
CTaB cepbl Cynb(UI0B onpeaesnsics B U30TonMHOM iaboparopun Kaskaszckoro
MHCTUTYTa MHUHEPAJIBHOTO CBHIPbsS (PYKOBOJIUTEIND J1a0OPATOPUH, HBIHE MOKOM-
e AJI. Xynaunaze) Ha macc-cniektpomerpe MU-1201. AnmaparypHas mo-
rpemHocTs u3mepenuit opua +0,15%o, a cpeqHecTaTuCTUYECKAs TIOTPEIIHOCTD
VU3MEPEHHUsI BEIINYNH 8**S +0,25%o. COOTHOLICHHS H30TOMOB KHUCJIOpOJa B TPEX
«pyaHbIX» KBapuax osun onpeaenensl B [EOXU AH Poccun.

Kpome Toro nomonHuTenbHbIE U30TOMHBIE UCCIEIOBAHMS ObUIM BBIMOJ-
HeHbl B jabopatopun ['eomoruueckoit ciayxObr CILIA (r.lennBep) mpu yda-
CTUM COTPYIHUIIBI ['eonornueckoro nHcturyra Axkagemun Hayk ['pysun H.O.
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I'araunse.

W3 naHHBIX M30TOMHBIX COCTABOB «PaHHET0» KBaplia ClIEIyeT, YTO BOAA,
PaBHOBECHAs ¢ 3TUM KBaplleM, IpH TeMiiepaTypax romorenusaiuu 185-200°C
uMesia U30TOMHBII COCTaB KUCIOPOJIa, paBHBINA 5+2%o U, BEposiTHEE BCETo, ObI-
na MetamopdorenHoil. OgHaKO HE UCKITIOYAeTCsl BO3MOXKHOCTh Y4acTHUsl BOJ U
MarmMatu4deckoro mpoucxoxaeHus (Xeto, Teitmop, 1982; cm. puc. 20 —akcne-
PUMEHTAJIbHOE PAaBHOBECHOE (PPaKIMOHUPOBAHUE H30TOMOB KHUCIOpOJA IS
Pa3UYHBIX CUCTEM—MUHEPAII-BOIA).

bornee onpenenénupie qaHHbIE UMEIOTCS I KBaplla, aCCOLMUPYIOLIETO C
anTuMoHuTOM. Hampumep, B kBapue oOpasma Z30 mepBUYHBIC (DIFOUIHBIC
BKJIFOUEHUST TOMOTeHU3upoBauch ipu 250°C, a U30TOMHBIN COCTaB KUCIOPOJa
coctaBmil 9,6%o. C 3TUM KBapIlieM MOTJIN ObITh B paBHOBECUH MeTaMOpP(hU30BaH-
HbIE€ METEOPHBIE BObI, U30TOMHBIA COCTAB KUCIOPOJa KOTOPBIX, CYAs MO pac-
4€THBIM JaHHBIM, paBHsUICA -0,4%o0. Cyas 1m0 M30TOMHOMY COCTaBY CEphI, OC-
HOBHOM BKJIaJl B Bapualuu 8**S BHOCHT, BEPOSITHEE BCETO, CYNIb(UIBI METAMOP-
dorennoro npoucxoxacHus (puc. 20), a cepa cyabGUI0B NPOAYKTHUBHON CTa-
Bi971%¢ (33345(«,[,%1{ee =+3,0-+2,0%o0) U30TOIMHO TOMOT€HHA U OJM3Ka K METEOPUTHOMY
CTaHJAPTYy.

X X Sb.S,
B X [XI FeAsS
X XXX FeS,

0 2 4 6 8
534S, %o

Puc. 2. MecropoxxneHue 30IXUTO: W30TOIMHBIN COCTaB cephl CyNb(OHUIOB METaMOp-
(horennoro (A) u rugpoTepmanbHoro (B) mpoucxoxaeHusl.

B 3akimoueHue moAriaBbl OTMETHM, YTO MECTOPOXKJIEHUE 3O0MXUTO, HE-
CMOTpSI Ha HEKOTOPBIE U, HA HAII B3TJIsA/l, HECYIIECTBEHHBIE PA3IMYMs B COCTa-
BE pynoo0Opazyromux (QIIOUI0B, MPOSBISIET CXOACTBO ¢ 0ojiee NPEBHUMH Me-
30T€pMaJIbHBIMU 30JI0TOPYAHBIMUA MECTOPOXKACHUSIMU B YIIIEPOJAUCTHIX TEPPHU-
TeHHBIX TOJIIAX, B MIEPBYIO OUYepelb MO (PU3MKO-XUMHUUECKUM TapaMeTpaMm py-
noobOpaszoBanus. Hampumep, ¢ TaKUMH MECTOPOXKIECHUSAMU, Kak OnuMITHaTuH-
ckoe, Cyxoii Jlor u Hexxnanmackoe B Poccnn; Yapmutan B Y30ekucrane; ben-
nuro B ABctpanuu, Makpeac B HoBoll 3e1aHiny 1 MHOTUMU IPYTUMM.

Ha OnumnuaanHCKOM NHUPUT-apCEHONMMPUTOBASI ACCOLMALUS B IPOTEPO-
30MCKHX CJaHIax OblIa COPMUPOBAHA, IO TaHHBIM MU3YUEHUS Ta30BO-KUIKUX
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BKIIOYeHU B MuHepanax (bapanoBa u mp., 1997), B uHTEpBasie Temmneparyp
280-380°C, a anHTUMOHMT-OepThepHUTOBas, OOJIEe MO3/HSSA, IPH TEMIepaTypax
220-280°C, nmaBnenus Obun—0,6-1,4 xbap; Ha mectopoxaennn Cyxou Jlor
OBLTH YCTaHOBJICHBI CIEAYIOIINE MapaMeTphl pynooopa3oBanus (Pa3BoskaeBa
u jp., 2002): temnepatypsl 385-185°C, a naBnenus—2.4-1.7 x6ap; Ha Hexna-
HUHCKOM pyn000pa3oBarenbHble mporecchl npoTtekanu (bopTHukoB U 1p.,
1998) npu temneparypax 175-360°C u maBnenusix 1,2-1,7 kbap, npuuém 1o
JAaHHBIM apCEHOMMMPUTOBOTO TEOTEPMOOMETPA (B MPUCYTCTBUU Oydepa mupuT-
MAPPOTHH) PYIOHOCHBIC KBapIl-aThOUT-KapOOHATHBIE METACOMATUTHI OBLIN
oOpa3zoBansl mpu temmeparypax 370-380°C u mapnenuu 1,5 k6ap; Ha bernuro
(Yigit et al.,, 2000) Temmneparypamu pymnooOpazoBanusi Obutm 325-375°C, a
nasnenus 200-300 MPa (rmy6unsr 8-10 km); Ha Makpeac (Mc Keag et al.,
1989) mo maHHBIM apCEHOMUPUT-TIMPUTOBOTO TEOTEPMOMETPA, PyA000pa3oBa-
Hue npotekano npu 350+20°C u naBnenun 3+0,5 k6 (Ha rmyobunax 10-12 km);
Ha Yapmurane (boptHukoB u ap., 1996) xkBapu-nupuT-apceHONUPUTOBBIN Na-
parenesuc chopmupoBaiics npu 270-370°C u nasnenusix 0,8-2,7 kOap.

Cxonnbie PT-mapameTpbl ObITH YCTAaHOBJICHBI U HA 30JIOTOPYIHBIX MECTO-
poxxaeHusix ceBepo-Boctoka Poccuu (BonkoB u ap., 2002)-Tymannom, Maii-
ckom, Haramuuckom u Capanaxckom—temmeparypst 350-180°C u naBnenus 1,7-
1,2 k6ap. Conénocts QpmronnoB Obu1a HeBBICOKOW—0-12 Mac% 3kB-NaCl; ¢ro-
Uabl OBLIM CIAOOKHCIBIMH BOCCTAHOBHTEIBHBIMH ((DYTMTHBHOCTH KHCIOPOJA
6buta 1072°-10*), HU3KOM GblLIa TAaKXKe M aKTHBHOCTH cepbl (107°-107). Cyns
1o JaHHbIM 10 ONUMINAIUHCKOMY MECTOPOXICHHUIO, B PaCTBOPE MPHUCYTCTBO-
Ban H,S, CO,, CHy4, Ny, a KoHILIEHTpalus 30J10Ta JOCTUTalla 4,8-104 M. H.
Bboptaukos u ap. (1998) ormeuator, uto ¢urrona, MpenCTaBISIFOIINN CMeCh BOIBI,
CO,, CH4, H,S u N, (nannbie no HexxnaHMHCKOMY MECTOPOKICHHIO) C PacTBO-
péaapiMu B HEM xyopugamu (MosbHas nois CO,—0,25, a comepikanue cosei
<4,5 mac% skB—NaCl), Mor ObITH paBHOBECHBIM C MOpOAaMH aM(pUOOIUTOBON
darun.

Ilomenyuanvnoe 3onomoe mecmoposcoenue JIyxpa. 3on0tocoaepixa-
e KBapiieBblie Kuiabl CBaHeTcKoro paiiona (Jlyxpa, Apmupa, Kupapu u ap.)
OTHOCSITCSI K U3BECTHOMY MPOMBIIIJIEHHOMY 30JI0TO-KBapII-ManoCyIb(pumaHomy
tunty (Hekpacos, 1988). B npyrux pernonax Mupa MHOTOYHCIIEHHBI TIPUMEPHI
MECTOPOXKACHHM, MOA00HBIX CBaHeTcKUM. OHU PHYPOUYCHBI K MOIIHBIM CJa-
00- 1 yMEpeHHO MeTaMOP(PU30BaHHBIM TOJIIAM MECUAaHUKO- U BYJIKaHOTEHHO-
ciaHIeBbIX mopod. OOBIYHO 3amackl MeTalia Ha MECTOPOXKICHUSX HE MPEBbI-
maroT 30-50 TonHn. Ho u3BectHsl u kpynHeimme: Xoymcreik (CIIIA), Aman-
1 ('ana); Taxke kpynHele ¢ cymmapHbiMH 3anacamu 100-300 ToHH 30510Ta:
[Ipectea (I'ana), [leiimop (Kanana), Cancunn (®pannus). Kpome toro, xk 3To-
My Ke TUITy OTHOCAT Mectopoxaenus: CoBerckoe, Hexxnanuackoe, Haranun-
ckooe (B CHI'); Masep Jlon B CIIIA; berauro B ABctpanuu (Cadonos, 1997).

Kak ormeuaer E.M. HekpacoB (1988), mist MecTOpoKACHUN XapakTepHO
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Majioe KOJMYECTBO CTaUi MUHEpAIM3alMii: B PaHHIOIO CTaJHI0 BblAEIAeTcs Oe-
b1 kBapL mpu Temneparype 6omee 300°C. 3aremM KpUCTAIUIU3YIOTCS U3 OTHOCH-
TEJBHO MaJIbIX M0 00BEMY PacTBOPOB CYJIb(UIBI U 30J0TO MPU TEMIIEPAType OT
150 no 300°C. OTmeTuM TakxkKe, 4To INIAaBHBIM KOHIIEHTPAaTOPOM 30JI0Ta BBICTYIIA-
€T MO3JHUH 1e(OPMHUPOBAHHBIN KBapIl, a TIIABHBIM MUHEPAJIOM Py SIBISIETCS ap-
CEHOITMPHT.

B npenenax pyaHOro y3ia 30J0TOHOCHBIE KBapIEBbIC )KUJIbI BHISBICHBI B
SHJIO- ¥ DK30KOHTAKTaxX Mallbix UHTpYy3ui (puc. 21). Ha Jlyxpe oHu pazmere-
HBI B CPEIHEIOPCKON Maloi nHTpy3uu BOm3Hu c. J{u3u (CBanerus).

Puc. 3. CxemaTHdeckast Te0JIOTHIECKasl KapTa MOTEHIIMAIHHOTO 30JI0TOPYAHOTO MECTOPOKIEC-
Hus Jlyxpa: 1-KomioBHi (COCTOAIIMA, B OCHOBHOM, M3 OOJIOMKOB KBapIEBBIX THOPHUTOB Ml
TPAaHOAMOPHUTOB), 2-MOHIIOAHOPHUTHI M TPAHOAMOPHUTHI (CpeAHss opa), 3-TrpaHaTcoep KaIiue
3eJIEHBIC CJIAHIBI (NIEBOH), 4-30JI0TO- W BOJB(GpaAMCOIEpIKAIINe KBapICBBIC MPOXKUIKH, 5-
30JIOTOHOCHBIE 30HBI MOMIHOCTHIO 2-10 M (OpekdupoBaHHBIE KBAPIIEBHIC JKUIIBI, CIIEMEHTHPO-
BaHHbBIE 30JI0TOCOJEPKALINM XaJLEJOHOM), O6-3JIEMEHTBI 3aJieraHusl KBapLEBBIX KU, 7-
n30ruOCHI, 8-KapHU3bI, 9-ycTyn noporu 3yrauan-Mectust.

Kpamkas eeonocuueckas xapaxmepucmuka panoHa MecmopOdCOeHUs.
Jlyxpa. Ilaneo3soiickuii ocadouno-8ynKanoeeHuwlil komnaexc (puc. 22), eme-
warwuti 3010MOHOCHbIE Malble UHmMpY3uu: 30JI0TOHOCHBIE Majible UHTPY3UU
OCJIOKHSIOT BYJIKAHOTE€HHO-OCAJIOYHBIA IMAJICO30MCKUN KOMILIEKC (HM3BECT-
HBIIl B HAy4HOU JIUTEpAType M0/ Ha3BaHUEM «IU3CKasl CEPUS).

[Taneo3oiickue moponabl B cpeaHeM TedeHuu p. MHrypu crnararotr npu-
HNOTHATHI TEKTOHUYECKUH OJIOK, Ha mepudepusx KOTOporo OOHAKEHBI HUXK-
HEIOPCKHUE TJIMHHUCTBIC CNaHIbl. [IpUmoaHATHIA Maie030MCKUN OJOK OTIMYaeT
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HanpspDKEHHAS TEKTOHUYECKasi KapTuHa; oounue (cM. puc. 21) MaabIX HHTPY3U
U JJaCK; CIArarollye ero Mmopojsl, B OCHOBHOM, METaMOP(H30BaHBI B YCIOBUSIX
(armu 3e1EHBIX CIAHIIEB; I Y3KMX ¥ MHOTOYMCICHHBIX Pa3JIOMHBIX 30H Xa-
PAKTCPbl MHTCHCUBHBIC PCTPOTPpaAHBIC U3SMCHCHUS MOPOA U MOBBIMICHHLIC CO-
JIepKaHUs 30JI0Ta.
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Puc. 4. Cxema reonormyeckoro crpoeHust Kupapu-A6akypcKoro pyIHOro y3ia. |-TIMHHuCTHIe
CJIAHIIBI ¥ apKO30BbIC MIECYAHUKH PAHHETO Jielaca; 2-TTMHUCTBIE CIAHIIBI, IECYAHNKH, BYJIKa-
HOMHKTBI MO3JHEro KapOOHa-Tpuaca; (pUIIMTU3UPOBAHHBIE CIAHIBI W IIECYAHUKH DPAHHETO
KapOoHa; 4-QUILTUTHI K OKBap-I[OBaHHBIE MTECYAHUKHN CPETHETO-TIO3THETO JIEBOHA; S-(DHIUTHTHI,
OKBAapILIOBaHHbBIE NECYAHUKH, MpaMOpa, KOTOpPbIE BKIIIOYAIOT OJOK METaMOp(H30BaHHBIX B yC-
JOBUSIX aM(pUOOIUTOBON (Al OCHOBHBIX BYJIKAHHTOB (CHIIYp?-paHHHH-CPETHHN JIEBOH);
CPE/HEIOPCKHE: O-TPaHMTHI, 7-AUOPHUTHI, §-Tab0pO-AMOPHUTHI, 9-UpOKCeHHTHI; 10-u3BeCT-
KOBBbIE CKapHbI (C HaJ0XXEHHOW MenHOW MuHepanusaiuei); 1l1-mpamopa; HapymeHus: 12-
nponoJibHbIe, 13-nonepeynsie; 14-30Hb1 rpaduTH3anuy; 15-31€MEeHTHI 3aJIeTaHusl MONePeUHbIX
HapymeHui; 16-30J0TOpyaHBIE MPOSABICHUS—KBApIEBO-KUIbHBIE 30HBl. CTeNeHb TUHAMOTEp-
MaJBHOTO WM3MCHEHHUS NAaJICO30HCKUX IOpPOJ: 3eJeHCIaHmeBas (amusi, 30HBL 17-XITOpHUT-
cepunToBasi, 18-0moTuT-cepunmToBas,19-0noTnToBas (AMMUIOT, AKTHHOJUT, aHAATY3uT); 20-
ampubomuToBas darus (CIOIUCTHIE CIAHIBL, aM(OUOONIHUTHI, TPAaHOJUOPUTO-THEWCHI, MATMa-
THUTBI).

Hanpumep, B 3amaiHoil 4acTH pyIHOTO y3Jia B OKBApPIIOBAHHBIX U CEPU-
HUTU3UPOBAHHBIX 61/IOTI/IT—MyCKOBI/ITOBBIX CJIaHIIaX, B HCKOTOPOM YyAaJICHUU OT
MX KOHTakTa ¢ Kupapkcoil rpaHUTOUIHOW UHTPY3UH, emé B 60-bIX TOaX Mpo-
[IJIOTO CTOJICTHs, ObUTH 3a(pUKCUPOBAHBI COMEPIKAHUS 30J10Ta, JOCTUTAIOIIHE
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30 r/T.

M. Comusn (1971) B nmaneo3iickoM KoMJIeKce cpeiHero TeueHus p. MHry-
PH BBIIETIII 5 TOJIL, KOTOPBIE MOCIIE0BATEILHO CMEHSIIOT APYT Ipyra B cTpa-
TUTPapUUECKOM pa3pese;

1) xBapi-aMpuOOTUTOBBIX, KBAPI-OMOTUTOBBIX U YIIIEPOAUCTBIX OKPEM-
HEHHBIX CIIAHIIEB C BYJKAaHUTaMH OCHOBHOT'O COCTaBa M JIMH3aMH MPamMOpOB
(camas IpeBHsS—IEBOHCKAs, Ha3BaHHAs IPOXOPOBCKOM);

2) CIIOJUCTBIX CIIAHIEB M MPaMOpOB (BepXHEICBOH—HIKHEKapOOHOBAs,
XyMIpepcKas);

3) 4€pHBIX U TEMHO3EIEHBIX (PUIUIUTOBBIX CIAHIIEB C MPOCIOSIMH U JIMH-
3aMHU  KBapUUTOB M MpaMOPU3UPOBAHHBIX M3BECTHIKOB (BEpXHEKapOOH-
HIDKHENIEPMCKasi, KUpapcKas);

4) pUIANTU3UPOBAHBIX YEPHBIX CIIAHLIEB C IECUaHUKAMHM, FPaBETUTaAMH U
KOHIJIOMepaTaMH (4eNIIypcKas);

5) 4€pHBIX TJIMHUCTBIX CIAHIIEB C MECYaHUKAMU M W3BECTHSIKaMU (TBalll-
XUHCKas).

ITocnengnue nBe Tonmm M.COMUHBIM AaTUPOBAaHbl BEPXHEH NEPMBIO.
[Moznuee B.Kazpmun u M.Coopmmkos (1989) B mu3ckoii cepuul BBLACTIIN IBA
KPYIHBIX KoMILIeKca. HMXKHUN KOMIUIEKC NpeAcTaBlieH IecuaHO-ajleBpOIH-
TOBBIMH TYpOHIWUTaMH, BKJIIOYAIOT KOHIJIOMEPATOBBIE TOPHU30HTHI, MPOCIOU
KpEMHEN 1 U3BECTHSIKOBBIC OJTUCTOIUTHI. B OMCTOMMTAX 1 MPOCTOAX KpEMHEN
Obula HalifieHa EBOHCKasl U KapOoHOoBast ¢ayHbl. BepXHuil KOMIUIEKC ciaraer-
csi OoJiee MENKO3epHUCTBIMU OCaJIkaMM, BKJIIOYAeT TyQoreHHbIH MaTepuai. B
HEKOTOPBIX pa3pe3ax ObUTM OOHAPYKEHbI B MEIUTOBBIX CIAHIAX BKIIOYEHUS
OJINCTOIUTOB. B Bepxax koMruiekca Obuta HalijieHa (hayHa Tpuaca.

[Topoasl TU3CKOM cepun UMEIOT KpyThle MajieHus (HEpeaKo ONMU3BepTH-
KaJIbHBIE) Ha IOTO-BOCTOK (70-85°). B MOIIHBIX pa3IOMHBIX 30HaX MOPOJIBI MHU-
JIOHUTH3UPOBAHbI, OyJMHHPOBAHBI M YacTO OOpa3zylOT MPUPA3IOMHBIC (WX
BHYTPH DPA3JIOMHBIE) MEIKHE CKJIAQJKH; OHM HCIBITAIM METacoMaTo3—IIpeBpa-
HICHBI B KBapL-CEPULIUT-XJIOPUTOBBIE METACOMATHUTHI C BKPAIJIEHHOCTHIO CYIIb-
buaoB.

Cnenyer OTMETUTb, YTO WHTEHCHUBHOCTH 3€JIEHOCIAHIIEBOTO METaMop-
¢u3mMa B mopojax IU3CKOW cepuu ociabeBaeT Kak K cCeBepy, TaK M K IOTY.
31ech B BOCXO/SILEM pa3pese IpYr Apyra CMEHSIOT OMOTUTOBAs (C SMUI0TOM U
aHJAITY3UTOM), OMOTHT-MYCKOBHTOBAs (C AKTHHOJIMTOM) M CEPHUIMT-XJIOPH-
TOBBIE 30HBI 3€JEHOCIAHIIEBOIO0 MeTamopdusMa. B mocnenHelt B pa3oMHbBIX
OCJIOXKHEHHUSAX 3a(pUKCHpOBaHA HMHTEHCHBHas rpadutuzanus. M3 mpumepon
npyrux pernoHoB BugHO (bypsk, 1982, 1987), uro nHanbosee GraronpusiTHHI-
MH YCIOBHUSMH (B CMBICIIE MeTaMOp(hU3Ma MOPOA) A JOKATU3AIMH 30JI0Ta B
YIIEPOAUCTHIX TOJIIAX CO3JaBAINCh B OMOTUT-MYCKOBUTOBOM 30HE Ha €€ rpa-
HULIE C CEPULIUT-XJIOPUTOBOM 30HOM. B TOKE BpeMsi HEMAJIOBAKHBIMU ITOUCKO-
BbIMH IIPU3HAKAMU SIBIISIFOTCSI MaJIble MarMaTHYeCcKHe Tejla U YMEpeHHasl yriie-
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POJIUCTOCThH MOPOI.

3onomonocuvie manvle cpedHeropcKue UHmMpy3uu: THTPY3UH, UMEIOLIHIe
(GbOopMBI IITOKOB, OOHAXKEHBI B CpeIHEM TeueHHUH p. IHTypH; OHM CIIOKEHBI T10-
CTETICHHO TMEPEXOSIIUMHU JIPYT B JIpyra KBaplEBHIMH MOHIIOHUTAMHU U KBap-
LEBbIMH MOHIIOJIMOpUTaMH. bojee OCHOBHBIE M MENAaHOKPATOBBIE Pa3HOCTU
UHTPY3UBHBIX TOPOJA—MOHIIOJUOPUTEL (PUKCHPYIOTCS B MECTaxX CKOIUICHUS
KCEHOJIUTOB U B 3HJOKOHTAKTaX UHTPY3UBHBIX Tell.

[TeTpoxumudeckre XapakTePUCTUKHA KBAPIIEBBIX MOHIIOHUTOB M MOHIIO-
JTUOPUTOB YKa3bIBAIOT HA MX MPHHAJICKHOCTh K KaJUEBO-HATPUEBOU CEpUU
MarMaTHYECKUX MOPOJI, BEICOKYIO M BECbMa BBICOKYIO TJIMHO3EMHUCTOCTD, arma-
UTHOCTh ¥ yMepeHHyto pemuunocts ([Aynaypu, Toronnmze, 2016). Hanbomnee
no3aaue AuQGepeHnrnaThl MOHIIOHUTOBBIX UHTPY3UH MPEACTABICHBI CPABHHU-
TEIbHO PEAKUMH ¥ MAJIOMOIIHBIMU (0 20 cM) JKWJIKaMu aruIMTOB U aIljIuTO-
BUHBIX I'PAaHUTOB—IUIOTHBIX MEIKO3E€HHCTHIX MOPOJ], OTHOCSIIUXCS 110 MHHE-
paJIoTo-MEeTPOXUMUYECKUM MPU3HAKaM K BUY BBICOKOTJIMHO3EMUCTBIX JIEHKO-
IPAaHUTOB HOPMaJbHON MIENOYHOCTH. KCEHOIMTHI B MOHIIOHHUTOBBIX Teax
CPaBHHUTEIBHO PEJIKH: OHM MHTEHCUBHO IepepadoTaHbl U MpPEBpAIleHbl B MeJ-
KO3EPHHUCTBIC POTOBUKH. B mocneqHux BuaHa penuKTOBas 0pUTOBAs TEKCTYpa,
YTO BO3MOXXKHO CBHJICTEIBLCTBYET O MEPBUYHONU rabOpo-mnada3oBoil mpupojie
KCEHOJMTOB. BOKpYr MHTpPY3Hil B UX 3K30KOHTAKTE MPOSBICHBI KOHTAKTOBBIC
POTOBHKH KBAPI-OMOTUT-aHAATY3UTOBOIO MUHEPAILHOTO COCTABA.

B6mm3u mecropoxxaenus Jlyxpa, HanmpoTuB—Ha JI€BOM CkiioHe p.MHTrypH,
00HaXEH Ha TUIomaau B 2,5 KB. KM AOaKypCKUW MHTPY3HB, KOTOPBIA UMEET
AKTHUBHBIE KOHTAKTHI KaK C MaJe030MCKUMH, TaK U PAHHCIOPCKUMH OCAJIKAMH.
NuTpy3ust cnaraercss MUPOKCEHUTAMH, aHOPTO3UTAMH, rabopo u T1ab0po-
JuopuTtamMu. Paguosiorndeckuil BO3pacT MalIbIX MHTPY3UH ONpPENEIsCs B Ja-
6oparopun M3otomnHo# reoxpononoruu I eonorudyeckoro nactutyra AH I'py-
3un K-Ar- meronom. Bospact unTpy3uBHBIX nopoxa Kupapu-Abdakypckoro
pynHoro y3na (nansasie O. Jlynaypu u M. Toronumze, 2016) cocrapmr 162+2—
17244 miH. ner.

Xapaxmepucmuxa mecmopodicoenus Jlyxpa. MecTopoxaeHrue pacroo-
KEHO Ha MpaBoM ckiioHe p. Uurypu BOmu3m cen. [usu, B 500-600 M ot Mpa-
MOPHOTO Kapbepa. 30JIOTOHOCHBbIE WHTPY3UBHBIE MOPOJbI OOHA)KEHBI BJIOJIb
aBTOMOOMIJIbHOM toporu 3yrauau- Mectus, a KBapieBoxuibHast 30Ha—B 100 M
BbIllIe Jopord. UHTpy3uB BHEAPEH B AEBOHCKYIO TOJILY AU3CKON CEpUH, KOTO-
past cocTouT (BOJIM3M KOHTAKTa C MHTPY3UeEil) U3 KBapI-OMOTUTOBBIX M KBapII-
OMOTHT-aHJIATy3UTOBBIX CllaHIeB. MHTpy3usi mpeactaBisieT co0oi MTOK000-
pasHOe TeNo Ha IUIaHE SJUIMTICOBUIHON (DOPMBI, BBHITSHYTOE B CyOIIMPOTHOM
HarpaBieHun Ha 650-700 m; e€ oOHaxEnHas iomaab—175000 kB.M (cM. puc.
21). Iloponibl OTHOCUTENIBHO CBEXKHUE, 32 MCKIIOYEHUEM >KUIIBHBIX KBapILIEBBIX
30H, B KOTOPbIX OHU HCHBITAIM HEPAaBHOMEHPHOE OKBaplieBaHHE. 30JI0TOHOC-
HBIC KBAPIIEBBIC JKUJIBI PA3IPOOJICHBI U MHTEHCUBHO OKPAIICHBI BJIOJIb TPEIIHH
B pKaBbIe TOHA OKWCaMU kene3a. [ maBHas 30Ha (Nel) pa3merneHa Ha rore 00-
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Ha)XEHHOM YaCTH MHTPY3UBA U BEPOSATHO OoJbIlas €€ yacTh MepeKpbITa cBaja-
MU—KPYIHBIMA OOJIOMKaMH MOHIIOJUOPUTOB. BurMas MOIIHOCTH 30HBI OKO-
710 12 m. B 30He BbIAENSIETCA 6-TH METPOBBIM MHTEPBAJ CIUIOUIHOTO MOJOYHO-
0enoro CpeaHe3epPHUCTOTO KBapIla, KOTOPHIN pa3Ipo0iieH U 3aleunBaeTcs 00-
Jee KpYMHO3EpHUCTHIM KBaplieM. BHyTpu mocieaHero BUAHBI O] MUKPOCKO-
MOM XaJIeJOHOBUIHbIE TOHKHE NpPOXWIKA. B Hambonee paHHEeM KBapiie
IByX(}a30Bble TEPBUYHBIE BKIIOUYEHHUS, TOMOT€HU3UPOBAINUCH MIPU TEMIIEpary-
pe 220-250°.

boimn BeinmosiHeHBI 10 «TOYEUHBIX» ONMPENEICHUI COAepKaHUM 30JI0Ta B
KBapIie ¢ nomoibio Mukpoananuzaropa «KCAMEBAX»: B 6-Tu «To4kax» Obl-
JIY BBISIBJICHBI CIIEAYIOMNE coaepxkanus 3oi0t1a (B %-ax)-0,169; 0,035; 0,105;
0,213; 0,100 u 0,343. M30TONHBIN cOCTaB KUCIOPOAa KBapIla OKa3aJcs paBHbIM
880, 20,3 mmn 10,2%o (ompeseneHus GbUTH BHIOTHEHSI T.JJeHHBEpe—B 1a60-
paropun reonorudeckoit ciayx0b1 CIIIA). Oti uudpsl, ckopee Bcero, CBUje-
TEIbCTBYIOT O METaMOp(OreHHON NpUPOJE BOJ, PABHOBECHBIX C PYIHBIM
kBapieM (Xbro, Teitnop mi., 1982).

OT ueHTpalIbHOM YacTH K CeBepy MOHOKBApIeBas 30Ha CMEHSETCS UH-
TEHCUBHO OKBApI[OBAaHHBIMU KBAPIICBBIMA MOHIIOJUOPUTAMH, KOTOPBIE CMe-
HSIOTCA HEU3MEHEHHBIMHU Pa3HOCTSIMH JUOPUTOB. MOIIHOCTh W3MEHEHHBIX
KBapIIEBbIX MOHI[OJIMOPUTOB B CEBEPHOW YACTH TJIABHOM 30HBI JocTHUTAaeT 4-6
M. B 30Hax okBapieBaHus MPUCYTCTBYIOT B MaJIbIX KOJIMYECTBAX CEPULIUT U
BKPAIUJICHHUKY CYJTb(QHUI0B.

OnpobGoBanue T71aBHOM 30HBI (1aHHBIe ['py3uHckoro LleHTpa reosoruye-
ckoro obcmyxuBanus; aHamu3 INAA; 30Ha onpobGoBanack BKPECT MPOCTHPa-
HUS) BBIABUJIO CIEAyIOIKe coaepxaHus mMetamioB (10 mpol, mimHa Kakmon
00po3moBoii poOwr 1 m): 30mota(B r/1)-7,3; 5,7; 9,8; 7,4; 19,09; 6,2; 8,1; 8,1;
2,4; 0,9; Bucmyra (B %)-0,7; 0,4; 0,8; 0,9; 0,14; 0,08; 0,0002; 0,009; 0,09;
0,03; temtypa (B %)-0,14; 0,008; 0,16; 0,002; 0,014; 0,012; 0,014; 0,014;
0,0005.

KBapueBoxxunbHast 30Ha Ne2 pasmenierHa B S0 M Bblllie TJIaBHOM, 0OHA-
JKEHa B KapHU3e, €€ MOITHOCTh 0Koio 10M; ynanock onpoOoBaTh JHUIIb €€ MeT-
POBBI MHTEPBAJ, B KOTOPOM COZEpKaHUE 30JI0Ta cocTaBuio 3 r/T. 3oHa Ne3
BBISIBJICHA BOJIM3M BOCTOYHOT'O KOHTAKTa UHTPY3UBA, €€ MOIIHOCTh OKOJIO 5 M,
coJlep’KaHue 30JI0Ta B OJJHOM ONMPOOOBAaHHOM 5-TH METPOBOM HHTEpBaje CO-
craBwio 1,5 r/T. Kpome Toro, mo BceMy WHTPY3HMBHOMY MAacCCHBY, BBIIIE OC-
HOBHBIX MOIIHBIX KBapLEBBIX XWI, (UKCUPYIOTCSI MHOTOYHCIIEHHBIE Mallo-
MOIIIHBIE W HEBBIJCPKAHHBIC MO MPOCTHPAHUIO KBAPIIEBHIE KUIIbI, HEKOTOPHIC
13 KOTOPBIX 30JIOTOHOCHBI U BOJIb(PpaMOHOCHBI. B TI1aBHOM 30710TOHOCHOM JKH-
ne Ha gudpaxromerpe cuctemsl XV dupmbsr SCINTAG (B HHCTUTYTE rOp-
Ho#t anektpomexanuku AH I'py3um, r. TOumucu) onpenenén ciemayomuii Mu-
HepanbHbIA (Pa3oBbIif cocTaB (00pasibl 3a NeNe 55, 59, 142, 148): camopoaHbie
MeTaubl-TeTpaaypokynput (Au Cu), 30;0T0 Meascoaepxariee (Cu Au), 30-
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JOTO Menb- W ImHKcoaepkamee (Au,CuZn), 30JI0TO IIMHKCOJEpIKaIee
(AusZn,), 3omoro Mapranerconepxkamiee (Au;Mny); CyTbOUABI-OOPHUT
(CusFeS,), xapneut (Cuj6S), cynpdun 6apust u xeneza (BajgFesSag), cymb-
¢un mapranna (MnS), temmypunsi—iiymont (BiTe), munzenur (BisTes), xen-
muut (BisTes), Termmypun meau-nmaka (CusoZnsgTe); OKCHIBI-OKCHI MapraHiia
(MnO,), okcun Bucmyra-mapranna (Bi;369Mn3;0g), cmupaut (Bi,TeOs); cu-
munuasi—cunuin meau (CugsSipy); Hepyaasie MuHepanbl—kBapIl (Si0;), Tpu-
auMut-M (Si10,), sxucmonaun (CaAl,Si,O;5 4H,0).

I'maBHas 30Ha mpociexeHa Ha moBepxHOcTH Ha 140 M, ocHOBHas €
4acTh, KaK HaM MPEJCTaBISETCS, CKPBITA IOJ COBPEMEHHBIM JEIIOBHEM—
OCBITIBI0 MHTY3UBHBIX MOPOJ.. B 00HaXXEHHOW YacTH MakCHMasbHAs BUIUMAs
MOIIIHOCTh 30HBI 14 M. BHYTpU 30HBI Ha TTOBEPXHOCTU BBIICISICTCS PYIHBIN
WHTEpBaJ MOIIHOCTHIO B 6 M. CpeaHee cojepkaHue 30JI0Ta B MHTEPBAJIE CO-
CTaBWJIO: B OAHOM cpe3e—8,89 1/1, a Bo BTopoM—7,48 1/T. [lo HamIuM NaHHBIM,
BEPOATHBIE PECYPCHI 30JI0TA HA yyacTke cocTaBuwin Jlyxpa okosio 30 T meran-
7a.
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QIZIL FiLiZi YATAQLARI, ONLARIN OMOLOGOLMO SORAITI
VO GEODINAMIK INKiSAFININ SOCiYYOVi XUSUSiIYYOTLORI
BOYUK VO KICiK QAFQAZ)

I maqals

V.M.BABAZADO, S.A. KEKELiYA, S.F.ABDULLAYEVA,
T.HTOHMOZOVA, N.O.IMAMVERDIYEV, M.A.KEKELiYA, B.H.QOLONDOROV,
M.i.MANSUROV, A.ML.ISMAYILOVA, U.i.KORIMLI

XULASO

Moqalado qisaca olaraq alp metallogenik epoxasi orzindo Boyiik vo Kicik Qafqaz
orazisinde omolo golmis iri koklii vo sopinti yataglar nozerden kegirilmisdir. Bu epoxa,
hamginin qara, alvan, nadir vo nacib metal yataqlariin amals galmasi ilo do saciyyaslenir.

Boyiik qalinligh komiirlii terrigen laylarda askar edilon potensial qizil yataqlari,
miialliflorin fikrine gora, Skif vo Conubi Qafqaz litosfer plitalorinin qarsiliql ve uzunmiiddatli
konvergent tosiri noticosindo omolo golmisdir.

Boyiik Qafqazin Giirciistan hissasindo paleozoy vo alt-orta yura yasl, boyiik qalinliga
malik terrigen laylar inkisaf etmisdir ki, bunlarin ayri-ayr1 sahslori qizil, sirmo, arsen, cive vo
volframa “ixtisaslagsmigdir”. Burada irimiqyash qizil yataqlarinin askar edilmasi ehtimali da
boyiikdiir. Boyiik Qafqazin Azorbaycan hissosi qara sist qizil filizi formasiyasina monsub
onlarla qizil tozahiirii ilo saciyyolonir. Bununla yanagi orazido xotti qurisiglarda toromo
sistliliyin boyiik qizilli zonalarimin askar edilmosi xiisusi chomiyyat kasb edir.

Acar sozlar: alp epoxasi, koklii va sapinti qizil filizi yataqlari, boyiik qalinligh kdmiirli
terrigen laylarda qizil yataqlari, téroms sistliliyin qizilli zonalar
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GOLD ORE DEPOSITS, CONDITIONS OF FORMATION AND CHARACTERISTIC
FEATURES OF GEODYNAMIC DEVELOPMENT
(THE GREATER AND LESSER CAUCASUS)
Article I

V.M.BABA-ZADEH, S.A.KEKELIYA, SH.F.ABDULLAEVA,
T.HTAHMAZOVA, N AIMAMVERDIYEV, M.A.KEKELIYA, B.HKALANDAROYV,
M.I.LMANSUROV, AM.ISMAILOVA, U.LKERIMLY

SUMMARY

The article briefly examines the Alpine metallogenic epoch, during which large indigenous
and placer gold deposits were formed in the Greater and Lesser Caucasus. This epoch is char-
acterized by the formation of deposits of black, colored, rare and noble metals.

Potentially gold deposits in carbonaceous terrigenous strata, according to the authors, were
formed as a result of a long-term convergent interaction of the Scythian and South Caucasus
lithospheric plates.

On the territory of the Georgian part of the Greater Caucasus, Paleozoic and Early Middle
Jurassic carbon terrigenous sequences are developed, some of which are "specialized" for gold,
antimony, arsenic, mercury and tungsten. Here, there is a high probability of discovering large-
scale gold deposits. The southern slope of the Azerbaijani part of the Greater Caucasus is char-
acterized by tens of gold occurrences of the black shale gold ore formation. Wherein im-
portance is attached to the identification of gold-bearing powerful zones of secondary schis-
tosity of linear folds.

Key words: Alpine epoch, indigenous and placer gold deposits, gold-bearing deposits in
carbonaceous terrigenous strata, zones of secondary schistose
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UST YURA-ALT TABASIR YASLI GODOBOY INTRUZIVININ
QIZIL-MiS KOLCEDAN VO QIZIL-POLIMETAL
FILIZLOSMOSINDO PETROLOJI ROLU
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Tagdim olunan maqalada iist yura-alt tabasir yasli Gadabay intruzivinin petroloji
xiisusiyyatlori asasinda onun ¢oxfazali olmast arasdirilmig, eyni zamanda ilkin olivin-bazalt
magmaswin intruziv kameralarda intensiv fraksiyalanmalarin nazarati ila tokamiilo ugrayaraq
méveud  diferensiatlarin  kristallasmalarina  zomin  yaratmasi  qonaatine  galinmisdir.
Diferensiatlarin kristallagsma ardicilliqlarindan goriindiiyii kimi fazalarin arintilari ucucularla
xeyli zangin olmugdur. Onlarin tasiri ilo tamas siixurlart miixtalif ¢esidli hidrotermal dayisilmis
zonalara ¢evrilmigdir. Miiayyan olunmusdur ki, qizil-mis kolgedan filizlagmasi intruzivin ikinci
fazaswin diferensiatlarinin hidrotermal mahlullari ila alagadardir.

Intruzivin subgalovi monsodiorit-monsonit fazalar ilo qizil-polimetal filizlosmasi va
hotta mis-molibden tazahiirlori geneik alagadardwr. Eyni zamanda intruzivdaxili va tomas
zonalarda méovcud olan filiz yerlasdiron metasomatitlor da ayrilan fazalarin termiki tasirindon
amoala galmisdir.

Acar sozlar: Godoboy intruzivi, filizlosmo, metasomatik doyigsmo, maqmatizm

Godabay intruzivi Somkir horst antiklinorisi ilo Daskson sinklinorisinin
govusduglar1 sahado yerlogsmisdir. Bu intruziv miasir relyefdo Godoboy cayi
boyunca 1.5 km eninds simal-qorb istigmoatindo 12 km mosafods izlonilir [2].
Torofimizdon aparilan todqgiqatlar noticosindo bu intruzivin torkibindo gabbroid,
kvarsh diorit, qranitoid vo dayka fazalarmmin olmasi miioyyon olunmusdur.
Bunlarla yanasi intruzivin tomas zonalarinda, eloco do kvarsh dioritlorin vo
granodioritlorin tonalitloro vo banatitlora kegon hissolorinin yaximliginda
xarakterik monso-diorit vo hatta monsonit siixurlar1 agkarlanmisdir.

Tosvir etdiyimiz intruzivin simaldan vo simali-qorbdon tomas stixurlari
iist bayos yash kvarsli-plagioklazli riolitlordon ibarotdir. Conub-qgorbdo iso
mohdud sahads intruziv alt bayos yasl bazalt vo andezibazalt piroklastlar ils
tomasda yerlosir. Intruzivin simal-sorgindo kellovey-oksford yaruslarinin
vulkanogen-¢okmo vo ¢okmo siixur komplekslori istirak edirlor. Sordar daginin
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conub-gorq yamacinda intruziv birbasa ohongdaslari ilo tomasda yerlosir.
Bilavasito bu sahads skarn tipli minerallar omalo golmisdir (kaslit, vollostanit,
granat, vezuvian va s.) [2].

Qeyd etdiyimiz kimi, gabbroid fazasi intruzvin morkozi hissasindo
yerlosir (sokil 1).

1+ 1 [ 167"
17 B 15 22- pre bt 24["e°]

25 |Let wl et [t 25 2.~ 30 |2 a1 2~

Sok. 1. Godoboy yataginin geoloji xoritosi. Sorti isarolor: 1. Ust dordiincii dovr
alliviual-deliviial ¢okiintiilori; 2. Tuff konqlomeratlar; 3. Tuff konglomeratlar; 4. ©hangdast
qati (luzitan); 5. Ust vulkanoklastik qat (andezit tufbrekgiyalar); 6. Ust vulkanogen qatin
novboloson kosilisi; 7. Ust vulkanoklastik qat (metamorfik doyisilmis tuflar); 8.Ust vulka-
noklastik gat (andezit tuf-tuffitlor); 9. Vulkanoklastik qat; 10. Andezit porfiritlor; 11. Kvars
plagioporfirlarin lava fasiyasi; 12. Qaraqaya-Qaramurad hibabbisal subintruzivi (diorit, diorit-
porfirit, keratospillit); 13. Gadobay intruzivi (ikinci faza); 14. Gadabay intruzivi (birinci faza);
15. Gadoboy intruzivi (qabbro-piroksenitlor); 16. Kvars diorit porfiritlor; 17. Diabaz porfiritlor;
18. Amfibol-plagioklaz-biotit-kvars fasiyasi (tdrome kvarsitler); 19. Piroksen-plagioklaz va
epidot-plagioklaz fasiyast (toromo kvarsitlor); 20. Karbonat-epidot skarnlari; 21. Qranat-
vollostanit-kalsit skarnlari; 22. Turmalinli qreyzenlosmis téroma kvarsitloer; 23. Toroma kvar-
sitlor; 24. Kvarslagsma; 25. Limonitlogmo; 26. Kaolinlosma; 27. Serisitlosmo; 28. Qirilmalar;
29. Giiman edilen qirilmalar; 30. Sinklinal; 31. Antiklinal; 32. Caylar
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Onun morkozi hissosindon tomaslarina dogru diferensiatlar ardicil olaraq
biri-birilorini ovoz edirlor: olivinli gabbro-norit, gabbro-norit, melanokrat
gabbro, plgioklazli piroksenit, uralitli qgabbro, biotit-piroksenli qabbro,
leykokrat qabbro, kvarsli qabbro. Adlar1 ¢okilon gabbroidlorin oksoriyyati biri-
birilori ilo todrici kegid omolo gatirirlor. Ancaq bozi hallarda onlar arasinda
diskretlik miisahida olunur [2].

i Y
Sak. Z.Qabbro—ndc;rit
Qabbro-noritlor makroskopik olaraq tiind-boz, yaxud da poladi qara
rongli olub, orta donali siixurlardir. Bu rongin fonunda boz rongli plagioklaz vo
qara rongli piroksen danalori aydin miisahids olunurlar. Siixurun strukturu ofit
qurulusludur, burada bitovnit-labrador torkibli osasi plagioklaz donolori avgit
kristallar1 ilo oxsar idiomorfluga malikdirlor (sokil 2). Qismon kicik ol¢iilii
hipersten donolori onlarin aralarinda yerlosmoklo qgismon idiomorfdurlar.
Burada asas siixur togkil edon minerallarla yanasi xeyli az miqdarda hornblend,
magqnetit, ilmenit olivin rast golinir. Toromo minerallardan iso epidotu, kalsiti,
biotiti, xloriti, bastiti misal gostormok olar. Plagioklaz xarakterik olaraq
l6vhovari vo uzunsov prizmatik donolor omolo gotirmoklo torkibco bitovnit-
anortito uygundur. 9sason albit qanunu il ikilogsmisdir ([010]-Ng=34, Nm=66,
Np=68, An=68). Bununla yanasi karslbad ganunu {izro do ikilosmo miisahido
olunur ([001]-Ng=58, Nm=87, Np=32). Plagioklazlar nizamlanmis struktur
optiki tiplo xarakterizo olunur (dhkl,;= 4.008 A°, dhkl;;,_m= 0.65-0.90 A°)
Almmmis naticalorin tohlili birmenali olaraq gostorir ki, qabbro-norit
diferensiatinin orintisi intruziv kamerada fraksiyalanma yolu ilo ¢esidlonib vo
miiddatli kristallagmisdir. Bu halda miilayim titanli maqgnetit minerali bir qader
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oksidlosorok kationu ¢atismayan c¢evrilmis spinel kimi formalagmisdir. Bu
olamatin tosdiqi kimi siixurun torkibindo vahid donslor soklindo kristallagmis
hornblendi vo metasomatik uraliti gostora bilorik.

Tosvir etdiyimiz qabbro-noritlor tadricon olivinli qabbroya kegirlor. Bu
stixurlarda hiperstenin vo avgitin miqdar1 bir godor ¢oxalir. Onlarda da ovvalki
petrografik siixurda olan adlar1 ¢okilon melanokrat minerallar osasi
plagioklazla oxsar idiomorfluga malikdirlor.

Bu siixurlarin torkibinde yeno do labrador-bitovnit torkibili osasi
plagioklazlar iistiinliik togkil edirlor. Onlar da nizamlanmis struktur optiki tiplo
xarakterizo olunurlar (dhkly=4.008 A°, dhkl;3;=0.65-0.90 A°). Ikilosmo
ganunlari albit, karlsbad olmagla yanasi periklin qanuna da rast golinir (Nq=32,
Nm=72, Np=65-[001]). Danalarin 6l¢iilari bir godar doyiskondir. Bels ki, xirda
donolor 0.2x0.2 mm, iri donalor iso 1.3x2.5 mm arasinda doyisir. Bozon onlar
toromo proseslora moruz qalmisdir (kalsitlosmo, xloritlogsmo, nadir hallarda iso
epidotlagsma vo sosiiritlosmo vo s.).

Qeyd etdiyimiz kimi rombik piroksen hiperstendon ibaratdir. Onun
donolori bir godor ksenamorf, qisa prizmatik donolor omolo gotirir. Adoton
rongsizdir, amma bozon zoif ¢ohrayr rong miisahids olunur (Ng=1.77,
Nm=1.701, Np=1.762, 2V=+80°). Klinopiroksen oksor hallarda xarakterik
sokkizbucaqli kasilisle tamsil olunur, zaif ag1q-yasil ronglidir. Aydin ayrilmasi
miisahido olunur. Sonmo bucagi 44-47° arasinda doyisir (Np=1.723,
Nm=1.706, Np=1.698, 2V=54-56°).

Miilayim titanli magqgnetit bozon ki¢ik kvadrat, bozon iso damcivari
formada klinopiroksenla birlikds rast golir. Uralit yagimtil rongli olub pirok-
senlor vo olivin iizro amolo golir. Vahid donalor soklindo biotit varaglori vo
pulcuqlari rast golir [1].

Uralitlogmis qabbro yuxarida tosvir etdiyimiz petroqrafik tipa nisboton
mohdud yayilmigdir. Bu siixur poykilit, poykilofit struktura malikdir. Mine-
raloji torkibindo osasi plagioklaz, uralitlogmis piroksenlor vo mohdud migdarda
iso biotit, miilayim titanli magqnetit, apatit, toromo minerallardan iso kalsit,
xlorit, talk istirak edirlor. Plagioklazlar kifayot dorocado kalsitlogmis, epidot-
lagsmis sostiritlogmisdirlor. Piroksenlor asason uralitlogsmisdirlor. Bu halda onlar
radial siiali formada olub, demok olar ki, piroksenlori yasil rongo biiriimiislor.
Qeyd etmaliyik ki, slixurda qisa leystvari apatit, pulcuqvari biotit nazara ¢arpur.
On xarakter xiisusiyyotlorindon biri iso damcivari maqnetit donolorinin
istirakidir. Homin donaler torkibco maghemito uygun golir. Ehtimal ki, ilkin
miilayim titanl1 magnetitin vo piroksenlorin metasomatik yolla doyismosindon
omolo golmisdir.

Biotitli-piroksenli qabbrolar da iki intruziv fazanin qovusdugu yerdo rast
golinir. Mineraloji torkiblorindo osasi plagioklaz hansi ki, bozon intensiv
sosiiritlosmoyo, kataklaz proseslorino moruz qalmisdir. Plagioklaz bozon
stixurun 65%-ni togkil edir. Qeyd etmaliyik ki, siixurun torkibinds kicik
ksenomorf gismon yanmis (hematit hasiyasi) kvars donolori miisahido olunur.
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Avgit iso xloritlogsmisdir. Biotit pulcuglar1 siixurun torkibindo 5%-don ¢ox
deyildir. Burada eyni zamanda qizili-sar1 rongds pirit donalari istirak edir. Pirit
izro hematitlosmo miisahids olunur [2].

Intruzivin daxilindo avgitlo zengin olan melanokrat qabbro miisahido
olunur. Burada avgit torkibli klinopiroksenin miqdart 30-35%-dir. Eyni
zamanda miilayim titanli maqgnetit do xeyli ¢oxalir (5%). Bu silixurda biotit
pulcuglart istirak edir. Téromo minerallar iso epidotdan, xloritdon vo kalsitdon
toskil olunmuslar (sokil 3).

Nohayat, bu fazanin tomasinda iso leykokrat qabbro, yaxud kvarsli diorit
az qalinhgh lay soklinds istrirak edir. Bu siixurun torkibinde avgit, demak olar
ki, tamamilo uralitlosmisdir. Yasil rongli uralitin sagvari ayrilmalar1 {izorindo
is9 bazan formasiz bozon damcivari formada qismen qara rongli qonur calarlt
maqghemit donolori istirak edir. Az miqdarda uzunsov, xarakterik pleoxrolizm
ilo hornblend geyd olunur. Burada iso miilayim titanli maqnetit donolori bir
godor iri geyri-diizgiin donoalor omolo gotirirlor. Sadalanan olamaotlorin tohlili
gostarir ki, hornblendls birlikde omals galon miilayim titanli maqnetit donalari
maqmatik morholodo kristallasmiglar. Amma digor genetik tip iso uralitlosmo
morholosinds kristallagsmigdir.

Godoboy intruzivinin digor hissosindo Arixdamdan golon ¢ayin haga-
landig1 yerdo damara oxsar tiind gara rongli kifayat qodor iri donosli ¢dlgpath
piroksenit siixuru askar edilmisdir. Bu siixur mikroskopik olaraq 20% osasi
plagioklazdan, 70% piroksenlordon, 10%-9 qodor miilayim titanl1 maqgnetitdon
vo az miqdarda ilmenitdon, apatitdon ibarotdir. Plagioklaz 16vhovari, bozon
geyri-diizgiin formada istirak edir. Polisintetik ikilogsmolor asason albit qanunu
tizradir ([010]- Np=70, Nm=64, Nq=34), torkibco labradora (Anes) uygundur.
Bu donoslorin olgiilori iso 0.2x0.4 mm arasinda doyisir. Piroksenlor avgit vo
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hipersten torkiblidir. Avgit prizmatik donslor omolo gotirir (cNq=40-46°,
Ng=1.722, Nm=1.703, Np=1.697, 2V=+60°). Bozi avgit donolori zaif
deformasiyaya ugrayaraq voroqvari formada miisahido olunurlar. Rombik
piroksen xarakterik hiperstendir hansi ki, ayrilmalar1 boyunca zosif serpentin
minerallar1 miisahido olunur. Miilayim titanli maqnetit iri kristallar omolo
gotiririlor vo zoif limonitlogsmislor [1].

Beloliklo, gabbroid fazasmnin diferensiatlar1 tosvirdon goriindiiyi kimi
miirokkob tokamiil yolu ke¢misdir. Belo ki, intruzivin ilkin diferensiati ¢ol
spatli pioksenitlor, melanokrat qgabbroidlorin orintilori ugucularin qgismon
istiraki ilo fraksiyalanma yolu ilo intruziv kameranin asagi hissosindo
toplanmisdir. Bu prosesdo piroksenlor plagioklazla tarazliqda kristallagmisdir.
Ancaq, novbaeti diferensiatlar kristallagarkon qaliq orintidos mohdud miqdarda
tomas siixurlardan plagioklazli riolitlor assimlyasiya olunmagla birincilorin
torkibindo ksenomorf kvars, torome epidot, uralit omolo golmisdir. Yer
gabigimin yuxari horizontlarinda ugucularin qismon itirilmosi iso plagioklazin
piroksendon vo hornblenddon qabaq kristallasmasina zomin yarartmisdir. Bu
prosesdo toromo biotit vaoraglori assimlyasiya yolu ilo metasomatik prosesin
tosiri ilo omoalo golmisdir [4].

Godoboy intruzivinin ndvboti fazasinin diferensiatlari mokanca daha
genis yayllmigdir. Bu fazaninin diferensiatlariin petroqgrafik miixtalifliklori vo
onlarin hidrotermal mohlullarinin rongaronkliklori qizil-kolgedan, qizil-
polimetal filizlogmosindo miistosna genetik ohomiyyot kosb etmisdir. Belo ki,
Godoboy intruzivinin apikal hissosino yaxin yerlogon yatagin istismar olunan
garb vo simal-qarb cinahinda yerloson qizil-polimetal filiz sahasi (Qadir vo
onun Bittibulaga dogru olan davamlar1) ehtimal etmok olar ki, orintinin
kaliumlu subgolovi mosodiorit vo monsonitlori ilo olagadardir. Intruzivin
conub-qorb vo qorb davamlarinda birmonali kvarshi dioritlorin daha genis
yayilmasi agkar olunmusdur.

Bu siixurlar makroskopik olaraq boz, agiq boz, bozon iso yasil boz rongli
stixurlardir. Mikroskop altinda hipidiomorf, nadir hallarda iso peqmatit,
poykilofit strukturlu olurlar. Mineraloji torokibdo plagioklaz tam {istiinliik
toskil edir. Digar siixur amologatiran minerallar olduqca az miqdarda miigahida
olunurlar. Onlar kvarsdan, hornblenddon, piroksendon — mohdud miqdarda iso
biotitdon va aksessor minerallardan — apatitdon, sirkondan, granatdan ibaratdir.
Toromo minerallar iso xlorit, epidot, uralit, prenit vo kalsitlo tomsil olunurlar.

Tasvir olunan minerallar i¢orisindo andezin torkibli plagioklaz siixurun
65-70%-ni toskil etmoklo idiomorf prizmatik donolor omolo gotirir. Eyni
zamanda diiziina istigamatds zonal donaler do geyd olunur. Albit qanunu iizro
ikilogmisdirlor ((010)- Ng=22, Nm=63, Np=87, Ang;). Amma siixurlarin
bozilorindo iri uzunsov prizmatik donolor istirak edir (Angs.sy). Buradan belo
gonasto golmok olar ki, kvarsh dioritlorin torkiblorindo iki generasiyali
andezin, andezin-labrador torkibli plagioklaz istirak edir. Hornblend vo diger
amfibollar mohdud miqdarda istirak edirlor. Onlar torkibco tremolitdon,
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parqasitdon vo nisboton ¢ox hornblenddon ibarotdirlor. Hornblend vo parqasit
uzunsov, ensiz, yasimtil rongli olub, xarakterik pleoxrolizm qabiliyyatino
malikdirlor. Hornblendin optiki sabitlori bu ciirdiir: CNg=16-18°, Nq=1.668,
Nm=1.656, Np=1.649, 2V=74-76°. Parqasit zaif yasimtil olub, sénmo bucagi
19-26° arasinda doyisir. Bu minerallar bazon intensiv opasitlosmisdirlor, bozon
iso onlar tizro xloritlosmo, biotitlosmo, epidotlagsma vo kalsitlosmo miisahido
olunur. Bozon onlar biotit vo plagioklazla pegmatit mikrostruktur omolo
gotirirlar.

Siixurda bazon biotit varaqlori geyri-diizgiin formada kifayat qodor istirak
edirlor. Bununla yanas1 téromo mineral gqisminds xarakter pleoxrolizmla tiind
gonuru rongdon agiq qonuru rongo qodor doyison kicik pulcuglar da geyd
olunur. ©ksor hallarda kigik kvars daxili olmalarinin istiraki ilo forqlonirlor.
Bozon homin toéromo biotit hornblend iizro do miisahido olunur. Uralit torkibli
amfibol bir qayda olaraq hedenbergit, bozon iso ferroavgit lizro omolo golir.
Rombik piroksen hipersten-ferrohipersten torkiblidir. Kvars asason ksenamorf
formada ovvolcodon omoal golmis minerallarin aralarin1 doldururlar. Filiz
minerallarindan osason maqnetit, ilmenit vo hematit istirak edir.

Sak. 4. Qiz1l vo pirit minerallar1

Miqgdari mineraloji torkib baximmindan bu siixurlar arasinda biotitli-
piroksenli, biotitli intensiv uralitlosmis kvarsh dioritlor ayirmagq olar.
Bu siixurlar geyd etdiyimiz kimi intruzivin simal-qorbindo, hotta conubunda
genis yayilmislar. Onlar Godoboay ¢ayinin kicik qolu Arixdamsuyunun dorosi
boyunca errozion kosilisdo daha aydin miisahido olunurlar. Kvarsh dioritlor
burada tadricon granodioritlors vo tonalitlora kegirlor. Buradan belo gonasto
golmok olar ki, istismar olunan mis-qizil kolgedan yatagi bilavasito adlar
cokilon magmatik siixurlarin hidrotermal mohlullar1 ilo slagadardirlar. Bu hal
onunla izah olunur ki, intruzivin filizsiz kvarsli diroitlorindo misin konsen-
trasiyast 100-150 qr/ton arasinda doyisir. Amma burada balans hesabatina
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uygun olaraq misin konsentrasiyas1 47 qr/tona qodor azalir. Demoli, qizil
dastyan xalkopirit bazon iso pirit barpa olunmus soraitdo formalasan hidro-
termal mohlulda toplanmisdir (sokil 2). Homin intruzivin novbati fazalarininin
hidrotermal mohlullarinin kdmayilo bu barpaolunmus soraitin metasomatik
doyismis qizilli siixurlar1 asanligla domirlosmoyo (hematitlogsmo, limonitlogsmo),
kaolinlogsmaya, kvarsitlosmayo, serisitlosmoays, malaxit-azuritlosmoya calb
olunmuslar. Biitiin bu qizil saxlayan metasomatitlor istismar olunan Godoboy
yataginin agiliglarinda aydin miisahids olunur. Bu hidrotermal yolla doyismis
qizilli mis-kolgedan zonas1 Sokorboy-Bittibulag dorinlik qirilmasinin sorq
cinah1 bouyunca yerlogmisdir. Intruzivin simal-qorb cinahinin davami boyunca
iso kvarsh diorit tonalito bozon qranodiorito kecirlor. Amma qirilmanin dorin
horizontlarinda kosfiyyat quyulari qizil-polimetal filizlogmosi askar etmisdir.
Bu filizli zonalar1t AMC sirkati torafindon “Qadir” vo “Umid” adlandirilmisdur.
Sirkotin geologlarinin (A.©. Valiyev vo b.) islorinin tohlillori gostorir ki, bu
filizlosmo zonalar1 Godoboy intruzivinin simal, simal-qorb, hotta simal-gorq
hissalorinda artiq kvarsli monsodioritlorls, granit-peqmatitlorlo, monsonitlarlo
miisahido olunur. Bu siixurlarin tobii ¢ixislarindan biri S6yiidlii kondinin i¢indo
yerlosmaklo kvarshi dioritlori kasir [3]. Petroloji noqteyi-nazardon homin
stixurlarin torkiblorindo istirak edon istor albit, istorso do ortoklaz kecid struktur
optiki tips malikdir. Amma geyd etmaliyik ki, bu fazalar yer sothino yaxin
kameralarda kristallagsmiglar. Nozoro almaliyiq ki, iri kationlardan ©nco
kaliumun normal golovili kvarsli vo kvarssiz dioritlordo 6zlorinin fordi
fazalarin1 omolo gotirmok mohdudiyyati vardir. Ciinki istor kaliumun, istorso do
rubidium vo bariumun uzlagmayan geokimyavi xiisusiyyatlorine gore hamin
elementlorin kristallasma diferensiasiyasi g¢or¢ivosindo galiq orintido toplan-
masi1 ehtimali daha realdir. Bununla yanas1 birinci vo ikinci fazalarin diferen-
siatlarinin torkiblorindo istirak edon toromo biotit mineralinin olmasi1 gostorir
ki, har iki proses subgalovi monsodioritlorin vo monsonitlarin nadir hallarda iso
siyenitlorin omolo golmolorindo istirak etmiglor. Bilavasito buna goro do
Arixdam-Sokorbay qirilmasi boyunca qizil-polimetal filizlosmasi ii¢iin uygun
geoloji sorait yaranmigdir. Homin polimetal filizlosmonin minerallari piritdon,
qizill xalkopiritdon, sfaleritdon, qalenitdon ibaratdirlor (sokil 3).

Tosvir olamotlo yanasi tosvir etdiyimiz monsodioritlor, monsonitlor
intruzivin simal-sorq tomasinda Ortope kondi yaninda kecirilmis magara
vasitosilo agilmigdir. Biitiin filiz tozahiir vo yataglarinda qizilla yanasi giimiisiin
mineralt da agkar olunmusdur.

Monsodioritlordo vo monsonitlordo plagioklaz nizamlanmis struktur tipli
olub goalavi ¢dl spati ilo tarazliqda rast golinir. Daha dogrusu oxsar idiomorf-
luga malikdirlor. Bunlarla yanasi biotit voraqlorinin miqdari artir. Kvars hor iki
stixurda ksenamorf olub qgolvi ¢ol gpat1 vo plagioklaz arasinda yerlosir. Qranit
peqmatitlordo iso kvarsla golovi ¢6l spatlar1 xarakterik qranofir struktur omolo
gotirirlar.
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Sak. 5. Qiz1l dastyan pirit.

Nohayat, Godoboy intruzvinin fazalarina uygun olaraq dayka siixurlar
genis yayilmiglar. Onlar aplitlorden, granit aplitlorden, kvarsli-diorit aplitlorden
vo diabazlardan ibaratdirlor. Qeyd etmoliyik ki, diabazlar istisna olmaqla tosvir
olunan damar siixurlar1 asason kvarsh diorit satellitloridir.

Beloliklo, oldo olunmus petrografik tohlil gostorir ki, qizil-mis kolgedani
filizlosmasi kvarshi diorit, yaxud tonalit orintisinin hidrotrmal mohlulu ils
olagodardir. Amma qizil polimetal filizlogsmasi subgolovi monsodiorit-monsonit
orintisinin hidrotermal mohlulu ilo slagodardir.

Qiz1l-mis kolgedan1 filizlosmosindo Godoboy intruzivinin hazirda
istismar olunan gimal-qorb tomas zonasinda intensiv biri digorino tosir edon
hidrotermal doyismis zonalar genis inkisaf tapmusdir. Ilk &nco doyisilmo
prosesino moruz galan bat yarusunun tuflu qumdaslar1 osason kaolinlogmisdir.
Onlar ayri-ayr yerli xarakter dasiyan catlar boyunca ilkin malaxitlogsmislor. Bu
sahonin intruzivle tomasinda iso ilkin sulfidlogsmo (piritlosma) zonasi asasl
sokildo oksidlogsmisdir. Noticodo kifayot qgodor sahosi olan limonitlosma
(maqgnetit, maghemmit, hetit, hematit, limonit vo s.) zonasi omolo golmisdir.
Ilkin quz1l, giimiis dasiyan xalkopirit vo pirit reliktlori askar olunmusdur.
Onlarda qizilin miqdar1 5-6 qrama qader, giimiisiin miqdar1 isa 15 qrama qadar
konsentrasiyas1 toyin edilmisdir. Bununla yanasi hidrotermal doyisilmis
zonalarin daha dorin horizontlarinda kobaltin minerali miioyyon olunmusdur.
Burada qizilin vo giimiisiin konsentrasiyasi bir qodor ¢oxalir.

Miioyyan olunmus yiiksok temperaturlu xalkopiritlo assosiasiyada istirak
edon piritdo mis filizlosmoasi ilo yanasit bozon sinkin do konsentrasiyasi artir.
Bunlar téromo prosesino moruz galdiqda iso oksidlosmo zonalarinda azuritin,
malaxitin vo kupritin artmasi ilo yanasi ilkin pirit oksidlosorok 6ziinomoxsus
quzilli-giimiislii mokanca yerli xarakter dasiyan kicik zonalar amalo gatirirlor
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[4]. Bu filizlosmodo mokanca yaxin olan kvarsli diorit, yaxud tonalit dife-
rensiatlarinin orintilorinin hidrotermal mahlullar slverigli faktor ola bilor. Belos ki,
xalkopirit va piritlarde sinkin qatisigt istirak edir (cadval 1).

Ikinci morholods, yoni granitoidlorin vo monsonitlorin orintilorinds iri
radisulu elementlorin fraksion vo hibridizm yollar1 ilo artmalar1 bir torofdon
stixurlarda onlarin dasiyicilarinin (golovi ¢6l spatlari, mikalar) omalo golmolo-
ring, digor torafdon iso barium elementi ilo yanasi molibden, qurgusun, arsen,
stibidiumun hidrotermal mohlula ke¢gmolorine zomin yaratmigdir. Belo halda
Godabay yataginin simal-qorb cinahinda intruzivin bu sahado tomas zonasinda
Arixdam-Bittibulag qirilmast  boyunca Onco barit-sfalerit-xalkopirit-pirit
assosiasiyasi kimi filizli zona amolo golir. Burada nisbaton gec omalo golon
qalenit damarciqlar1 onlar1 kosir. Osas filiz omolo gotiron enargit mineral
yataqda sfaleritlo, piritls birlikdo rast golinir.

Sak. 6. Enargit

Novbati filizlosma morhalasi intruzivin asagi temperaturlu va ucgucularla
zongin golovi tobistli monsonitlari va siyenitlori hesab olunur. Bu siixurlarin
arintilori iri radiuslu- barimla, kaliumla, rubidiumla vo s. zonginlogorok
molibden vo qurgusun filizlogmosindo ilkin monba hesab oluna bilar.

Qeyd etmaliyik ki, oshongli galavili magmanin diferensiati olan iist bayos
yaslt plagioklazli riolitlor petrografik olaraq kifayot qodar bircinslidirlor.
Tomas zonalarinda istor alt bayos yarusunun istorso do bat yarusunun siixurlari
ilo intensiv doyisilmis hidrotermal zonalar miisahids olunur. Eyni zamanda
Godoboy filiz rayonunda genis viisot almis hidrotermal zonalarin omolo
golmosinds plagioklazli riolitlorin subvulkanik fasiyalarinin rolu o gador do
mohsuldar olmamigdir. Ciinki homin subvulkanlar yer sothino yaxin
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olduglarina goro ucucularmi itirmislor. Ona goro do bozon onlara petroloji
olaraq “kvarsh plagioporfirler deyilir”.

Cadval 1
Gadobay intruzivinin hidrotermal dayisilmis tamas zonalarinda
Au, Ag dasiyan minerallarin kKimyavi torkibi (¢oki %-19)

Kompo- Pirit Xalkopirit [TetraedritEnargit Sfalerit Qalenit
nentlor | 1 | 2 | 3 | 4|56 7 8 9 |[10]11]12]13
Cu |0.05/0.13|0.16 33.2334.7533.86) 33.1 | 47.58| - - | = 10.43]| 0.5
7n - 1009 - |0.23| - | - 1.73 - |58.87[59.9662.850.98| 1.2
Fe #5.8345.5845.36) 31 [30.4330.59 5.36 1.22 | 2.72 |2.38|2.69|0.25|0.35
Ag + |+ + ]+ +1]+ + [0.377(0.2170.3570.02[0.04
Co + |+ |+ | - |+ |+ 0.19 - - - ]0.027] - | -
Pb - = =-1-=-1-1- - - - - | - B2.7581.75
Sb |0.05| - |0.06| - | - | - 1235 | 037 | - - | = |0.25]|0.14
As ]0.17]0.08/0.09| — | — | - 209 | 1853 - - -1 -1-
Bi e e e e e - - - e e e
S [52.6152.19552.4235.0434.3335.01] 45.13 | 32.43 [30.95[30.3932.43[13.1412.75
Ni - = -1 -1+ (007 - 024 | - - -1 -1-
roglres|121| — [ = | - - 7.23 [6.38[1.282.07(2.58
Y 99.7999.7299.3199.5(99.51199.53] 99.95 |100.37|100.14/99.32(99.62(99.8999.31

+ Au, Ag, Co elementlorinin 1 0* istiraki, . Cd, Mn

Noatico olaraq buradan belo gonaots golmok olar ki, Godabay filiz
rayonunda mis-qizil kol¢edani, mis-polimetal, barit-polimetal, mis-molibden
yataglarmin omals galmasindo iist yura vo alt tabasir yash ¢oxfazali Gadaboy
intruzivi holledici rol oynamisdir.
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HNETPOJIOI'NYECKASA POJIb 'EJABEKCKOI'O UHTPY3HUBA
BEPXHEIOPCKO-HUKHEMEJIOBOI'O BO3PACTA B 30J10TO-MEJHO-
KOJMTYEJAHHBIX ¥ 30JI0TO-ITIOJIMMETAJIVIMYECKHUX OPYJIUHEHUAX

B.M.BABA-3AJIE, M.H MAME/10OB, M. U.MAHCYPOB,
K.®.ABBACOB, P.A.INAMHEB

PE3IOME

B cratbe, paccmaTpuBaeTcsi mponece BOTIONUH ONMBUH-0a3aIbTOBBIH MarMbl MPOWUC-
XOAWBIIAS B MHTPY3MBHOM Kamepe. YCTaHOBJIEHHbIC (pa3bl B TOW WIIM WHOM CTEHEHHU OIIKe
CBOEH KOHCONUIANUU 00O0TalaloTCs IETYYMMHU KOMIIOHeHTaMu. [1o Mepe yMeHbIIeHUs TeMIIe-
paTypsl U IaBJICHUS OHU MPEBPAIIAIOTCSA B THAPOTEPMANbHBIE PACTBOPHI.

[locnennue B cBOIO ouepesb, B3aMMOJICHCTBYIOT ¢ MOPOJaMH BMEINAIOLIUX paM, B pe-
3yJIbTaTe 4ero oOpa3yroTcsi METaCOMaTHYeCKUe N3MEHEHHBIE 30HBI. 311ECh JKe, IIPU Oyaromnpu-
ATHBIX T'€OJIOTHYECKUX YCIOBHSX JIOKAJIU3YIOTCS 30JI0TO-MEIHO-KOIYEJaHHbIE, 30JI0TO-0apuT
MOJMMETANIMYECKAE U METHO-MOJIMOCHOBEIE OPYIMHEHHS KOTOPbIE TEHETHUECKH TECHO CBS-
3aHBI C OTAEIBHBIMU HHTPY3UBHBIMHA (azamu ['eabeKcKoro HHTpY3HUBa.

KiaroueBbie ciioBa: reZ[a6GKCKI/II71 HUHTPY3UB, OPYAUHCHHUEC, MCTACOMATUYCCKOC H3-
MCHCHHUEC, MarMaTu3sm

PETROLOGICAL ROLE OF UPPER JURASSIC-LOWER CRETACEOUS
AGED GADABAY INTRUSION IN THE GOLD-COPPER PYRITE AND GOLD
POLYMETALLIC MINERALIZATIONS

V.M.BABAZADEH, M.N.MAMMADOV, M.I.LMANSUROYV,
K.F.ABBASOV, RA.SHAMIYEV

SUMMARY

In the presented article the process of evolution of Gadabay intrusion was scrutinized on
the base of crystallization differentiation of the Upper Jurassic-Lower Cretaceous aged intru-
sion phases. With a decrease in temperature and pressure they turn into hydrothermal solutions.

The latter, in turn, interact with the surrounding rocks, as a result of which the
metasomatic alteration zones are formed. In favorable geological conditions the gold-copper
pyrite, gold-barite polymetallic and copper-molybdenum mineralizations are localized in the
same place, which are closely related with the separate intrusion phases of the Gadabay intru-
sion.

Key words: Gadabay intrusion, mineralization, metasomatic alteration, magmatism
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OLINCOCAY SAHOSINDO SOPINTI QIZIL TOPLULARININ
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Mogqalada Naxgivan Muxtar Respublikasi arazisinda sopinti qizil obyektlarina aid
edilon Olincacay va onun sag qolu olan Baskandcay boyu yerloson qizil toplulart sahalarinin
keyfiyyat va kamiyyat baximindan qiymoatlondirilmasi masalalorina baxilir.

Hoamginin arazida sapinti qizil toplular: toradan koklii manbalor va onlarmn formasiya
mansubiyyati, sapinti qizil toplularinin parametrlori, fraksiyalar iizro slixlorin mineraloji
tarkibi, qizil danalorinin boyiikliik siniflori, qizilin morfoloji xiisusiyyatlari, kimyavi va element-
qarisiq torkibi aragdurir.

Acar sozlar: ©Olincogay sahasi, sopinti qizil toplulari, slixloerin mineraloji torkibi, qizilin
morfoloji xiisusiyyatlori

Azorbaycan orazisinin geoloji qurulusu, maqmatik vo metallogenik
xiisusiyyatlori nozoro alinmagqla burada ayrilan metallogenik vilayatlordon biri
do Naxcivan vilayatidir [3, 24-31].

Bu sahodo c¢oxsayli sonaye ohomiyyotli koklii yataq vo tozahiitlor
malumdur. Ordubad, Sorur, Culfa filiz rayonlar: iizre ayrilan qizil-sulfid, qizil-
mis-kol¢edan, qizil-mis-porfir, qizil-mis-polimetal vo qizil-sulfid-kvars forma-
siya vo subformasiyalarina monsub Pyazbasi, Mnundora, Sokordora, Agyurt-
Misdag, Goydag, Agdoro, Lokotag, Sapdoro, Giimiislik, Nehrom, Armudlu
yataq vo tozahiirlori, homcinin Gilangay-Katomcay, Konzagay, Kilit¢ay, Arpa-
cay, Arazin Sodorok-Nehrom kosimlori vo Culfacay, Vonondcay, Diihliingay,
Ordubadgay, Olincocay sopinti yataqlari yiiksok perspektivli sahalor kimi
giymotlondirilir. Orazido mis-molibden vo polimetal yataglar1 ilo nadir vo
selen, tellur, tallium, indium, qallium vo s. kimi sopslonmis elementlorin do
konsentrasiyasi olagodardir [4; 5, 244-251].

Sopinti qizil toplular1 arazinin Kilit¢ay, Kotomgay, Ordubadcay, Pazma-
ragay, Paragacay, Tivigay, Gilangay, Olincogay, Naxcivangay vo s. ¢ay sistem-
lori iiclin saciyyavidir. Hal-hazirda gostorilon arazide sopinti qizil toplularin
keyfiyyot vo komiyyotco giymotlondirilmoasi islori ciddi ohomiyyat kosb edir,
geoloji-kosfiyyat islorinin aparilmasina kifayot qodor osas verir. Asagidaki
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cadvaldo Naxg¢ivan Muxtar Respublikasi orazisindo sopinti qizil toplulari olan
cay sistemlori vo bu toplular1 yaradan koklii monbalor gostorilmisdir (codval 1).

Cadval 1

Naxcivan Muxtar Respublikasi arazisindaki caylarda sapinti qizil
toplular toradan koklii manbalor

Sira
say1

Sopinti qiz1l toplular
olan (vo ya miilahiza
edilon) caylar

Sopinti qizil monbalari vo monba indikatorlart tozahiirlori,
onlari morfogenetik tiplori

Kilit¢ay

Kilit mis tozahiirii (Ni, Co, Cu); mohtovi damarciq tipli
minerallagma zonalari

Qizil-¢inqil  W-Mo-(Cu); molibdenit, volframit, seelitli
kvars damarlari

Katomcay

Katom kobalt tozahiirii (Pb-Zn-Cu) mohtovi damarciq tipli
sulfidli minerallagsma zonalari

Konzocay

Koanzo polimetal tozahiirii (Pb-Zn-Cu)

Ordubadgay

Didyancay mis-porfir filizi modoni

Fohladoaro filiz tozahiirii (mis-porfir)

Vonondcay

Solala (mis-molibden-porfir) filiz tozahiirii

Ucurdag qizil tozahiirii

Misdag mis-porfir filizi madani

Kaloki qizil madoni

Danakond mis-porfir tozahiirii

Agyurd (Alcalix) qizil-mis-porfir filizi tozahiirii

Pyazbas1 qizil madani

Diihliingay

Sokardara qizil (mis-porfir filizi madoni) madani

e

Gilancay

Essokmeydan qizil-mis-porfir filizi tozahiirii

Oyridag mis-porfir filizi tozahiirii

Goygol (Qazangol) mis-porfir filizi modoni

Goydag mis-porfir filizi madani

Sopdara qizil-mis-porfir filizi tozahiirii

Nasirvaz polimetal filizi madoni

Agdora qizil-mis-polimetal-porfir filizi modoni

Paraga polimetal tozahiirii

Mozro polimetal tozahiirii

Munundars (Paragagay) qizil madani

Paragacay mis-porfir filizi madoni

Urmus (Madondors) Au-Cu-porfir filizi tozahiirii

Qovurmadors filiz tozahiirii (Cu-Pb-Zn)

Olincogay

Yapragli (Baskond-Ortakond) qizilli polimetal tozahiirii

Xazinadara filiz tazahiirii (qizil polimetal)

Kolanisu qizil tozahiirii

Lokotag filiz tozahiirii

Tozokond morgiimiis-cive tozahiirii

Darridag morgiimiis-siirme modani (Slincagay hovzasindan
konarda)

Naxgivancay

Xalxal mis tozahiirii

Siirmolik tozahiirii

Komiir morglimiig tozahiir

Kiikii filiz tozahiirii

10.

Arpagay

Donzik polimetal tozahiirii

Glimiisliik polimetal madoni
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Otrafli sorh etmak istadiyimiz ©Olincacay sahasinin sopinti qizil toplulari
toradon koklii monbalari sirasina adi ¢okilmayan bir sira tozahiir vo madanlor
daxildir ki, bunlara Yapragli (Baskond-Ortakond) qizilli polimetal tozahiirii,
Xozinadera qizil polimetal filiz tozahiirii, Kolanisu qizil tozahiirii, Tozokond
morgiimiis-civo tozahiirli, Darridag morgiimiis-siirmo moadoni aiddir [1, 2]. Bu
yataq vo tozahiirlor six yerlosmoklo yanasi, sopinti qizil toplularinin da yaxin
yerlogmoasi ilo saciyyalonirlar. Yiiksok perspektivli sopinti qizil asason alliivial,
alliivial-prolliivial ¢okiintiilordo tomorkiizlogmigdir.

Qeyd edok ki, Nax¢ivanin cay sistemlori baslangicint Mehri-Ordubad
granitoid intruzivinin Konqur-Alagoz sislilosindon gotiiriir.

Sok. 1. Olincaogay sahasinin geomorfoloji xaritosi
(xarito Googlemap xidmatinin malumatlari asasinda hazirlanmisdir)

Nax¢ivan MR orazisindo sopinti qizil obyektlorine ©lincogay hovze-
sindo va onun sag qolu olan Baskondcay boyu yerloson sopinti qizil saholorini
aid etmak olar.

Bagkondgayin qizilliligi yuxart aximindan baglayaraq monsoba qodor
uzanan mosafodo agkar olunmugdur. 10 km mosafodo sopinti qizil toplularinin
galinliginin 450-500 m intervalinda doyismasi sokil 2-do gostorilmisdir.
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Sapinti toplularinin uzunlugu
Sok. 2. Orazi lizras sopinti qizil toplularinin parametrlari, m-la: saquli xatt iizra sopinti qizil
toplularinin eni, ifliqi xatt iizra sopinti qizil toplularinin uzunlugu.

Lakin qizilin yiiksok yi§imi cayin az meylli asag1r aximinda, Baskond
sopinti qizil yatagi kimi qobul edilmis sahado qeyd olunur. Bu da cayimn sort
meylli yuxart axim hissasindon sopinti qizilin daginaraq az meylli asagr axim
hissasindo daha ¢ox toplanmasi ilo izah olunur (sokil 3).

Rl ORI ; g

9.3.Basendgay orazisinda sslntl q21 op11r11n sahosi
Yatagin iimumi sahosi 1,5 km?> toskil edir. Hom alliivial, ham do

delliivial-prolliivial ¢okiintiilor sopinti qizil dasiyan ¢okiintiilordir. Yataq orazisi
olduqgca miirakkab relyefs malik olan orta dagliq sahads yerlosir.
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Homin ¢ay vadisindo ayrilmig Cacaxli, Baskond, Ortakond saholorindo
yayilmis qizilli cay c¢okiintiilorinde sopinti qizil resurslart 581 kq miqdarinda
giymotlondirilmisdir (sokil 4).

Comaladdin
sahasi

Camaladdin

Araz sahasi

Culfa

Sak. 4. Todqiqat sahosindo ayrilan perspektivli sahalor

Cacaxli golunun monsobi ilo Ortakond orazisinin simal hissasi (miitloq
yiiksoklik 1718,0 m) arasinda 3,5 km intervalda yerlogon Baskondgay sahasi
osason 1ist Eosen yash qumlu-gilli koklii siixurlardan ibarotdir. Geomorfoloji
qurulusuna goéro caym bu kosimi yiikksok dagliq yaylalardir. Bu orazido
yayilmis intruzivlor layvari, meylli yatima malikdirlor.

Baskondgay sahosinin yuxarida geyd olunan intervalindan daha asagi
kosimindo ¢aym dorosi az meylli, hamarlanmis dalgavari formali relyeflo
saciyyelonir v bir gayda olaraq, delliivial-prolliivial ¢okiintiilorlo ortiiliidiir.
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Tosvir olunan sahodo qizil slixlorin 26%-do askar edilmisdir. Qizilin
ol¢iilori 0,2-0,7 mm, formalari—dendrit, kosokvari, tok-tok hallarda iso iyno-
varidir.

Perspektivli sahalordon biri do Xanagadag sahosidir. Bagkondcayin sag
sahilindo, Xanagadagin conub yamacinda yayilmis delliivial ¢okiintiilordo
qizilin prognoz resurslari 690 kq miqdarinda qiymetlondirilmisdir.

Kokli siixurlar intensiv hidrotermal doyismis (kaolinlosmis, limonit-
logmis, piritlogmis) slixurlardan ibaratdir. Bu siixurlar simal-sorq vo simal-qorb
istigamoti olan qirilma pozulmalarinin kosismo zonasinda daha cox qeyd
olunur. Hidrotermal proseslor intruziv siixurlarda ¢aymn hom sag yamacinda
(Xanagadag intruzivi), hom do sol yamacinda (Paradas intruzivi) askar olun-
musdur. Lakin hidrotermal doyisikliklor vo sulfid minerallasmasi, Ortakond
sahosino goro nisbaton zoif ifado olunur. Baskondgayin bu kosimindo alliivial
cokiintiiler, ancaq ¢ayin yataginda yerlosir.

Ehtiyatlar C,, C, kateqoriyasi ilo giymotlondirilmisdir. Yataqda aparil-
mis kosfiyyat islorinin naticolorine osason kondisiyalar miioyyon olunmusdur
[6, 84-91].

3585 slixdo aparilmis analiz naticasindo agir fraksiyalarin torkibindo
qizildan olavo maqnetit, hematit, pirit, oksidlosmis pirit, limonit, qalenit, az-az
hallarda sfalerit, xalkopirit, malaxit, azurit vo sorbast giimiis agkar edilmisdir.
Agir fraksiyanin torkibindos on c¢ox magqnetit (31-49%) vo hematit (13-51%)
yayilmigdir. Pirit 1-26% toskil edir, hotta bozi slixlordo qeyd olunmamigdir.
Digor minerallar tok-tok slixlordo askarlanmisdir. Bunlardan qalenito 1-6,
kinovara 1-3, mis minerallarina tok-tok donslar soklindo tosadiif olunur.

Cadval 2
Fraksiyalar iizrs slixlorin mineraloji torkibi (Faydalh qazintilarin Operativ
kasfiyyati ekspedisiyasinin materiallari asasinda hazirlanmisdir )

Mineral siniflor Sarbast Oksidlar va . Fosfatlar,
. . Sulfidlar Sulfatlar
. elementlor hidroksidlor karbonatlar

Fraksiyalar
Maqnit Magnetit Qalenit

- . Hematit
Agir elektromaqnit Limonit

Pirit

- . . Quzil Sfalerit . .

Agir geyri-maqnit Giimis Xalkopirit Malaxit Azurit
Kinovar

Naxg¢ivan MR oarazisinin biitlin ¢ay sobokolorindo maqgnetitin ¢ox genis
yayilmasi saciyyavi oldugu halda, Baskondgay sopinti qizil yataginin yerlosdiyi
vadido bu mineralin ¢ox asagr miqdar1 geyd olunur. Molum oldugu kimi,
Baskondgay vadisinds intensiv hidrotermal doyismis siixurlar ¢ox genis inkisaf
tapmislar ki, burada piritlosmo daha intensivdir. Bundan olava, hidrotermal
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doyismo zonalarinda maqnetitin davamlili§i azdir vo bir qayda olaraq, piritlo
ovaz olunur. Metasomatik proseslorin oksoriyyati ana silixurlarda magqnetitin
asinmasi vo naticado siixurlarin magnitliyinin zoiflomasi ilo miisayiot olunur.
Bu sobabdon hidrotermal mansali polimetal, mis—kolgedan, mis—porfir, qizil
yataglarinin oksoriyyoti osason maqnit saholorinin lokal monfi anomaliyalari
ilo saciyyolonir. Homin proseslorin noticosi olaraq slixlords kristallariin
Olciilori bazon 0,4-0,5 sm-9 ¢atan piritin yiiksok miqdari qeyd olunur [7].

Sopinti qiz1l toplularinda qizil donalerinin Olgiilori genis diapazonda
doyisir vo bu qizilin kokli yataqdaki 6lglisii vo nogl etdirilmo maosafosi ilo
olagolondirilir.

Cadval 3-don goriindiiyli kimi, burada qizilin oksar hissosinin boyiikliiyii
0,5-1 mm-don yuxaridir. Qizil asason mosamali sothli olub, salximvari, xirda
vo iri kristallarin bitismolorindon omolo golmis druza, dendrit, kosokvari do-
nolor soklinds rast golinir vo bozon kvars donalari ilo, tok-tok hallarda iso
hematitlo, 16vhovari, iynovari formaya malik olan sorbost giimiis ilo bitisik-
liklor toskil edir.

Cadvel 3
Qiz1l donslorinin boyiikliik siniflori
Slixin imumi | Danalorin dl¢iilori, mm
cakisi +2 2+1 -1+0,5 -0,5+0,25 -0,2540,1
mq % mq % | mq % mq % mq %
400 mq 82 94 | 106 31,3 | 126 30,1 |69 22,6 17 6,6

‘ Qeyd: Analizlor Moskva sahalori, Morkozi Elmi-Tadqiqat Geoloji-Kasfiyyat
Institutunda (analiz edon S.V.Yablokova) yerins yetirilmisdir.

Qizilin yuxarida geyd olunanlardan daha kigik hissaciklori, izometrik
kristallarinin bitisiklori vo kicik mosamali formalar1 geyd olunur (codval 4) [2].

Cadval 4
Sapinti qizilin tipomorf xiisusiyyatlori
Boyiikliik | Donolorin Tipomorfizmi Sothi
sinfi say1 qosulmalar
+2 9 Kasokvari, yastilanmig-kosokvari, mosamali sothli, Gil
izometrik, dendritvari, uzadilmis dendritvari minerallar1
+1 9 Masamoali—salximvari bitisikliklordon togkil olunmusg Gil
hemidiomorf formali. minerallari
Nisbaton yastilanmis konarlarinda oval kristallar
saxlayan dendritlordon ibaratdir. Daha yast1 novlori iso
sathindo siirtiinme giizgiisti olamoti olan 16vhacik
soklindadir
+0,5 27 Massiv, druzasakilli bitisiklar, uzunvari dendritoidlor. Sar1, narin
Tok-tok yastilanmis kristallar, kigik mosamoli donali
kristallar
+0,25 45 Uzunvari dendritoidlor, izometrik kristallarin qeyri- Sar1, narin
diizgiin bitigiklori, tok-tok narin mosamoli hissociklor donali
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Qizi1l ilkin morfologiyasini saxlayir, onlarda yuvarlanma olamotlari,
demak olar ki, qeyd olunmur. Oksor qizillar az yastilanmis soviyyadadirlar,
daha yiiksok yastilanmis hissociklor adoton 6zlorindo deformasiya olamatlori
dasiyirlar.

Qi1z1l donaciklarinin sothini «OJE-spektroskopiya» tisulu ilo yuxarida
geyd olunan institutda todqiq edorkon sothin 89,5 %-n qizildan, 10,5 %-n iso
glimiisdon ibarat olmasi toyin edilmisdir (codval 5).

Cadval 5
Lokal mikrorentgen-spektral analizlorin
naticalarina gora qizihin kimyavi tarkibi
Sinagin Kimyavi torkib (kiitloys gors faizlo) Qeyd
Ne-si Au Ag Hg Sb Cu Comi

43 91,2 5,55 0,16 0 0 98,91 morkozi

43 98,21 0,77 0,15 0 0 99,23 qabiq

44 84,06 13,99 0,02 0 0 98,07

44 84,06 14,00 0,27 0,03 0 98,36

45 94,50 3,42 0,01 0 0 97,97

45 94,50 3,42 0,18 0 0 98,10

46 95,67 2,97 0,02 0,01 0 98,67

46 93,97 4,09 0,07 0 0 98,13

47 90,86 7,61 0,21 0,05 0 98,68

48 94,39 5,05 0,10 0 0 99,54

49 93,18 4,73 0,17 0 0 98,08

50 86,18 10,67 0,22 0 0 97,07 morkoz

50 90,51 8,16 0,25 0,25 0 98,92 konar
hisso

Spektral analizlorin naticolorino goro qizilin torkibindo

element-qarisiqlar soklindo 0,02 kiitlo / % mis, 0,5 kiitlo / % civa,
0,002 kiitla / % qurgusun, 0,001 kiitlo / % siirma va s. istirak edir

(cadval 6).

Cadval 6
Miqdari spektral analizs gora qizilda element-qarisiqlarin torkibi
Elementlor Iri hissaciklor
+ 0,5 sinfi + 0,25 sinfi
Bi - 0,0004
Cu 0,025 0,02
Fe - 0,05
Hg 0,5 0,5
Mn - 0,0003
Rb 0,002 -
Sb 0,001 -
Te - -
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Qizilin sathinin «OJE-spektroskopiyay tisulu ilo tadqiqi sothin hipergen
doyismolors moruz qaldigint gostormisdir. Lovhovari, bozon do nisboton
yuvarlaglasmis qizilin sothindo ayri-ayri hallarda giimiiso tosadiif olunmur ki,
bu da qizilin sothinds yiiksok ayarlt qizil Ortliyliniin olmasini siibut edir.
Bundan slavo analizlorin naticalori yuvarlaglasmis qizil donalorinin sothlorindo
civa tabagosinin moveud olmasini gostormisdir.

Bu orazinin geoloji analizi daha boyiik vo uzunmiiddotli perspektivlor
planlagdirmaga imkan verir. Aparilmis todqiqatlarin noticolori osasinda
asagidaki noticoyo golmok olar ki, qizilin tiromorf xiisusiyyotlori, onlarin
iriliyi, kvarsla, hematitlo, sorbost glimiislo bitisikliklordo tosadiif olunmasi,
yiiksok oyarligi, mohdud dispersliyi, element-qarisiqlarinin azhigr vo daxili
qurulusunun monodanaliliyi sopinti qizilin kvars-damar novli kokli menba ilo
olagodar olmasini isbat edir. Baskond sopinti qizil yataginda yayilmis sopinti
qizilin tipomorf xiisusiyyatlori, qizil deonalerinin boyiikliiyil, qizilin kvarsla
bitisiklor soklindo tosadiif olunmasi, qizilin yiiksok oyarligl, element-
qarisiqlarinin az olmasi, qizil donalarinds yuvarlaglanmanin zaif olmasi, qizilin
koklii monbayinin yaxinligda (2-3 km) olmasini gostorir. Xanagadagin simal
yamacinda, Baskondgayin sag sahilinds delliivial ¢okiintiilorin qizilliligr da
qizilin koklii monbasinin yaxinligda, homin orazi otraflarinda olmasini giiman
etmoys imkan verir.
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OCOBEHHOCTHU PASMEHIEHUSA U ITIOTEHUUAJIBHAS ITEPCITIEKTUBHOCTD
30JIOTOHOCHBIX POCCBIITHBIX CKOIIJIEHUI
B AJINHKAYAMCKOM IJIOIIA TN
(HaxubiBaHCcKasi ABTOHOMHas Pecny0.iuka)

T.I'"TAXMA30BA
PE3IOME

B cratee paccMaTpuBarOTCs BONPOCH Ka4eCTBEHHONM M KOIMYECTBEHHOW OLEHKH
IUIOIIAZEH POCCHIMTHON 30JI0TOHOCHOCTH, K KOTOPBIM OTHOCATCS ANMHIKadall M €€ MPUTOK
Bamrkennuaii, pacrionoxxeHHble Ha TeppuTtopuu HaxusiBaHCKOM ABTOHOMHOI PecmyOnuku.

Taxoke ucciaenyTes pocchleodpasyolye KOpeHHble HCTOYHUKH U UX (opMalioH-
Hasl MPUHAAJIEKHOCTh, MapaMeTphl 30JI0TOHOCHBIX POCCHITHBIX CKOMJICHHUH, MUHEpalorude-
CKH COCTaB LIIMXOB MO (paKIHsM, KJIACChl KPYIHOCTH 30J0THHOK, MOP(OJIOTHYECKUE OCO-
OGEHHOCTH, XUMHYECKHI COCTaB U JIEMEHTBI-IIPUMECH B COCTaBE 30JI0Ta.

KaroueBble cioBa: AHI/IHI[)I(a‘IafICKaFI momaisb, 30JIOTOHOCHBIC POCCHIITHbIC
CKOIIJICHHA, MI/IHepaJ'IOFI/I‘IeCKI/Iﬁ COCTaB IIJINXOB, MOp(I)OJ'IOFPI‘IeCKI/IG 0COOEHHOCTH 30J10Ta

THE FEATURES OF EMPLACEMENT AND POTENTIAL PERSPECTIVES
OF ALLUVIAL GOLD ACCUMULATIONS IN THE ALINJACHAY FIELD
(Nakhchevan Autonomous Republic)

T.HTAHMAZOVA
SUMMARY

The paper is dedicated to the issues related with quality and quantitative assessment of
gold accumulation fields located along Alinjachay and its right branch Bashkendchay which
are attributed to the alluvial gold objects in Nakhchevan AR territory.

Also, the root sources which are capable to generate alluvial gold accumulations in the
territory and their formation relations, the parameters of alluvial gold accumulations, the min-
eralogical composition of the schliches by fractions, the size classification of gold grains, the
morphological features of gold, chemical and component —mixture content are widely investi-
gated.

Key words: Alinjachay field, alluvial gold accumulations, the mineralogical composi-
tion of the schliches, the morphological features of gold

Redaksiyaya daxil oldu: 04.05.2017-ci il
Capa imzalandi: 06.06.2017-ci il
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BYJKAHUYECKUE ®AIIMA BEPXHEMEJIOBOT'O BYJIKAHU3MA
T'A3AXCKOT'O TTPOTUBA (MAJIBII KABKA3)
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elshanrasulov@hotmail.com

B cmamve paccmampusaiomes gynkanuueckue gayuu eepxnemenoso2o gyaxkanuzma I a-
3axcxozo npoeuba Manozo Kasxaza. Boisicheno, umo CLodiCHbiIl KOMNILEKC GePXHEMENIOBbIX 8)il-
Kanuveckux obpazosanutl Iasaxckoeo npoeuba obdvedumsem pazHooOpasHvle Munvl NOPOO
agh@y3usHoil, cybeyKanuueckol u diceprosol gayuil. B ux cocmase yuacmeyrom nomoku no-
KpOBblL 148, NAACMOBble 3ANediCU, 0aUKU, GVIKAHUYECKUe KYNoad, 8YIKAHOKIACMUYecKue, nu-
poraacmuueckue nopoovl. AHANU3 U3VHEHHBIX MAMEPUAIos NOKA3AN0, YMO 8 YEHMPAIbHOU
yacmu Iazaxckozo npocuba npeobradaiom 1agosvie NOMOKU 6A3AIbMOS U AHOE3UOA3ATLINOE U
MeANCOYy NOMOKAMU OMMEUAIOMCIL MATOMOWHbIE 1ABOOPEKUUU AHANO2UYHO20 cOcmasd. B cese-
PO-3aNAOHOM U 1020-3ANAOHOM NPOOOTAHCEHUU NPO2UOA MOWHOCHb U KOIUYECmE0 0aA3anbmo-
8bIX U AHOE3UOA3ANLIMOBLIX NOMOKO8 3AMEMHO YMEHbULAEMCsl, 30eCh Npeodaadaron nupoKia-
cmuyecKkue U meppueeHHo-0cadounvie oopasosanus. Ilpeobnadanue 1a8oevbix NOMOKOE 6 YeH-
MPATLHOU YACMU, NO CPAGHEHUIO C NEPUKTUHATLHBIMU YACMAMU NPocUuba YKA3bledem, 4mo
Haubolee UHMEHCUBHOe NPocUbAnUe NPOUCXOOUNO 8 dIMoM yuacmie. IIpu smom npozubanue
CONPOBOACOANOCH 3ANONCEHUEM CepUll 2TIYOUHHBIX Ma2MA GblEOOSUUX PAZIOMOS, 00YCIaA6IU-
BAIOWUX 8 CPAGHUMENLHO CNOKOUHBIX YCA0GUSX UZNUSIHUSL 0A3AIbMOSbIX U AHOe3UDA3ATbNIOGHIX
7148 Ha MOPCKoe OHO.

KioueBble cioBa: BylkaHH4eckue (aruy, BEPXHEMENIOBON BYJIKaHU3M, | 'a3axckuii
nporu6, Masrit KaBkas.

B sBomtonmn Me3030MCKOTO TEKTOHO-MarMaTU4ecKoro ITUKIa MEIOBOM
MarmaTH3M 3aHUMaeT ocoboe mecto [AbmymiaeB u p.,1988, Axynaos, 1990,
2003, I'eonmorust A3-Ha, 2001, Mamenos, 1999, Mycradaes, 2001]. ®opmupo-
BaHUE HUX COOTBETCTBYIOT BO BpPEMEHH MEPECTPOMKE 3JEMEHTOB IJIaBHBIX
ctpyktyp Comxuto-Kapabaxckoit OCTpOBHOW IYrM U 3aJI0KEHUIO KPaeBbIX
nporuOoB ¢ pa3IMYHBIMU TUIIAMU KOPBI U YPOBHAMHM UX TiTyOuHHOCTH. ['eTepe-
T€HHOCTb CTPYKTYPHBIX (POpPM M TIIyOWHHBIX CTPOCHUH, THUN (OKCAHUYECKHIA,
KOHTUHEHTAJIbHBIN ), cOCTaB (PeMUISCKUN U CHAIMYECKHIT) 1 MOIIIHOCTH KOPBI
MPEIONPECIIUIN TOJUITAMMHOCTh MarMaTu3Ma JIaTepaabHyI0 30HAIBHOCTh UX
pa3MenieHus..

BepxHemenoBbie BYIKAaHOTEHHBIE M BYJIKAaHOTEHHO-OCAI0OYHBIE 00pa30-
BaHUS CEBEPO-BOCTOUHOM yacTu Manoro KaBka3za y4acTBYIOT B CTPOCHHUH BbI-
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JIEJIEHHBIX MPOTHO0B U B mpefenax AzepbaiikaHa Ha OBEPXHOCTH C TepephI-
BaMU MPOTATUBAIOTCA OT MpaBoOepexkbs p.Xpamu 10 yeBoro Oepera p.Tep-
Tepuail. Bech pa3pe3 BEpXHEMENIOBBIX OTJIOKEHUN CEBEPO-BOCTOYHBIX MPEATrO-
pHUil TIO JINTOJIOTUYECKOMY COCTaBYy JEIUTCS Ha CEHOMAaH-TypOHCKHUE TEppH-
rernbie ([Ipenropuserit mporud), HUKHECEHOHCKHE (KOHBSK-CAHTOH) OCaI0YHO-
BYJIKAHOT€HHBIE, BYJIKAHOTEHHBIC W KaMITaH-MaacCTPUXTCKHE, JaTCKUEe KapOo-
HaTHbIe oOpa3oBanus. Hanbonee MHTEHCUBHbBIE MPOSIBICHUS BYJIKaHU3Ma OT-
HOCSITCS K CAHTOHCKOMY BPEMEHHU, MEHEe WHTCHCHBHBIC BYJIKAaHUYECKHE IPO-
LIECCHI MPOSIBIIIUCH B KOHBSKE U C1a0ble BCOBIIIKY BYJIKaHU3Ma OTMEYAIOTCS B
CEHOMAaH-TypPOHE U 3aTyXal0T BYJIKAHMYECKHE MTPOLIECCHI B HUKHEM KOMITaHE.

CTpyKTYpHO BYJIKaHO-ITyTOHUYECKHE acCOIMAIlMU MPUYPOUYECHBI K Bee-
pOOOpa3HO pacXOASIIMMCS B TUIAHE MOMEPEYHBIM OJOKaM, MCTBITHIBAIOIINM
HEOJIHOKpAaTHOE TMOTpyKEeHHEe W MOJHATHE B pa3IMYHbIX Maciutabax. Makcu-
MaJIbHBIE KOHIICHTPAIIUN UX (PUKCHUPYIOTCS B BOCTOYHOM OJIOKE, KOHTYPHI KO-
TOPBIX COOTBETCTBYIOT €CTECTBEHHBIMU TPaHHUIIAMU PYAHOTO MOJIS, CIOKEH-
HBIM Pa3HOBO3PACTHBIM KOMILIEKCOM BYJIKAHOTEHHBIX W MHTPY3UBHBIX (ariuii,
[NIyOOKUX KOPHEBBIX 30H TIJIaBHBIX 3JIEMEHTOB CTPYKTYp, NMPUBOASIIUX HX K
PE3KUM M3TH0aM TOANBIIMKACKOTO OCHOBaHUs U moBepXHOCTH KoHpana.

Haubonee nmonHblil pa3pe3 KOHbSK-CAHTOHCKUX BYJIKaHOTE€HHBIX 00pa3o-
BaHUI MOXET OBITh MpociiexkeH Ha ydyactke c. [osuOepu — c. Kaiimaxisl,
Onynpar, c. Capeirtox B nonune c¢. ['acancy, Enekcyramna.

[To nanubiM @.A.Axynnosa (1990), M.H.Mamenosa (1999), M.A.Myc-
taaera (2001) mo3mHEMENTOBBIE BYJIKAHOTCHHBIC U BYJKAHOTEHHO-0CAIOYHbBIC
oOpa3oBanus ['azaxckoro mporunba OOBEAMHEHBI B COCTaBE aHAC3UT-IAIUT-
PUOJIUTOBOM (hopMaIuu.

B cocraBe popmariiu BeIIEICHBI CIEAYIONINE KOMILIEKCHI:

BepxnexkoHvAK-HUMCHECAHMOHCKULL KOMNIEeKC BYIKaHOKJIACTHUECKUX 00-
pa3oBaHUIl W JlaB aHJIE3UTOBOTO U aHJe3u0a3ambTOBOrO coctaBa. HambGomee
MOJIHAsE MOIIHOCTh 3TUX OOpa3oBaHUi HabOmomaeTcss B gonuHe p. ['acaHcy
(700m), roe mPUHMMAIOT YYacTHE B CTPOEHUM CKJIAI4aTblX CTPYKTYp IOTO-
BOCTOYHOr0 Oopta nporuba. B 3anagHoM HarpaBieHUH MOILIHOCTb 3THUX OTJIO-
xkeHuil yowsiBaeT 10 260 m (Bomopasmen [[xorac-Akcradauait). B Tayzckom
nporude MOIIHOCTh BEPXHEKOHBSK-HUKHECAHTOHCKOTO KOMILIEKCA JOCTUTAET
400 m.

Komnnekc eepxnecanmonckux BYIKAaHOKJIACTUYECKHX U JIABOBBIX CYO-
BYJIKAHHYECKUX OOpa30BaHUN PHOIUTOBOTO M PHUOJIUT-AANUTOBOTO COCTaBa
MomHOCThIO 140-230 M. Ilo IUTOIOTMYECKOMY COCTaBY BEPXHECAHTOHCKHUE
BYJIKAHOT€HHBIE 00pa30BaHUs NEIATCS HA HUKHIOK, CIIOKEHHYIO ariioMepaTo-
BeIMU Tybamu, Tybdutamu, TydornecuaHukamu, TyQPOKOHTIOMEpaTaMu U
BEPXHIOIO, MPEICTABICHHYI0 MEIKOOOJIOMOUYHBIMH C KPUCTAILIO-BUTPOKIACTH-
YecKuMU Ty(daMu C MaykaMu OCHTOHUTOB. BepXHECaHTOHCKMI BYJIKaHU3M 3a-
BEPILACTCS IKCTPY3UBAMH U MOTOKAMH, COCTABISIONUMU AJIMOYTCKYIO TPYIIITY
BYJIKAaHUYECKHX IIeHTpoB. Ha Bogopasnene mexmay p.p. Jxorac u Akcradagait
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Ha yyacTtke Capsiriio-/loMmupuniap BepXHECAHTOHCKUE ByJIKaHUYeCKue oOpa-
30BaHus B oTianuuu oT Papaxisl-Anmoyrckoro, KaliMaxiamHCKOro paspe3oB
MpEeJICTaBICHbI TOTOKaMHU aHAE3UTOBBIX U aHJE3UTO-0a3aIbTOBBIX MOPPUPUTOB
U ux Ty¢poB. K HIDKHEH yacTh 3TOro KOMILIEKca, I71e Pa3BUThI TY(QOreHHbIE 00-
pa3oBaHus, IPUYpPOUYEHbl OEHTOHUTOBBIE TJINHBI.

B cioxenun BepxXHEro CaHTOHa Ui paspe3oB o pexaM Taysuait u ['a-
CaHCY HaMe4aroTcs CYIIECTBEHHbIE paznuuusi. B paspesax Tay3uaiickoro yva-
CTKa Ipeo0agatoT KUCIble MHUPOKIACTHUECKUE TOPOIBI MPEICTaBICHHBIC ar-
JIOMEPATOBBIMU Ty(haMH, MEITKOOOJOMOYHBIMH TydaMu, TpaccaMu M Majo-
MOITHBIMH JIABOBBIMHU ITOKpOBaMH. B pa3pese BepxHero cantona ['acancy mpe-
00J1a1a10T BYJIKAHWYECKHE OPEKYMHU M pa3audHbie TyPbhl OCHOBHOTO COCTaBa U
pOJIb KHUCIIBIX MPOAYKTOB, CJAralollliX CaMble BEpXH pa3pe3a OTHOCHUTEIbHO
HEBEJIMKAa W TPEJCTaBJICHA arjioMepaToBbIMH TypamMu U JlaBaMU PHOJIUTO-
JIAIIUTOBOTO COCTABA.

Kommiekc KOHBSIKCKMX BYJIKAaHOTE€HHO-OCAJOUHBIX IOPOJ MPECTaBIICH
MEJIKOOOJIOMOYHBIMH Ty(amH, Ty(ornecqyaHnKaMy, apKO30BbIMHU MECYaHUKAMH,
aJIeBPOJINTAMH, BUTPOKIACTUUECKUMHU PHUOJIUTOBBIMHU Ty(haMu ¢ MpOCIOHKaMU
HOPMAaJIbHO OCaJI0YHBIX MOpoJ. B cocraBe 3TOro KoMIuiekca ByJIKaHHUECKUH
MaTepuai IpeJCTaBIeH B OCHOBHOM, BYJKaHOOOJIOMOYHBIM MaTepuaioM, Me-
KO3EPHUCTBHIMU Ty(aMu U cocTaBisieT He 6osiee 20% pazpe3a mourHocThIO 150-
200 M. Hanbosee MOIOIBIMU BYJKAHHYECKUMH OOpPa30BaHUSMU KOHBSKCKOTO
KOMILJIEKCA SIBJISIIOTCS. PUOJTUTHI M KBapLEBbIe AIbOMTO(MHUPHI, BEICTYIAIOUINE HA
r.JI>xan0as.

W3ydenue pa3pe3oB U BHYTPEHHETO CTPOEHUSI BEPXHEMEIIOBBIX BYJIKAHO-
TeHHBIX TOJII B Ipenenax ['azaxckoro mporun6a mo3BoJniO BBIICIUTh B UX CO-
CTaBe B TPH ACCOILMAIMM TOPHBIX MOPOJ, MOJAYEPKUBAIOLINE MOCIEI0BATENb-
HOCTb Pa3BUTHUS BYJIKAHUYECKON aKTUBHOCTH BO BPEMEHU U B MPOCTPAHCTBE.

B I'azaxckom mporu6e KoMIuieke Ty(OreHHBIX MOpOI, MPeICTaBICHHBIX
tybonecyanukamu, TyhpurtamMmu u TyPoOpeKUUsIMH aHIE3UTOBOTO, aH/IEC3UTO-
JAIIUTOBOTO M JAIIUTOBOIO COCTaBa COCTABISET CaMyl0 HI)KHIOIO MAYKy BepX-
HEMEJIOBBIX BYJIKAHOTEHHBIX 00pa30BaHUil U MO cTpaTUrpaduyeckoMy pacuie-
HEHUIO OTHOCHUTCS K BEPXHUU TYpOH — HMJKHEMY KOHBsKY. Ilopoasl HuxkHen
MavyKy pa3BUTHI, B OCHOBHOM, B ['azaxckom u Tay3ckom mporu6ax v HauboIb-
1€ MOIIHOCTH JOCTUTAeT YKa3aHHBIA KOMILIEKC B pa3pe3ax c. Auamkyp (160
M) u o p.I'acancy (276m). B mepBoM MyHKTE B COCTaBe MavK{ MpeoOIagaroT
Ty(ponecyaHukH, BUTPOKIACTHUECKUE TY(bl aH/IE3UTO-IAlUTOBOIO COCTaBa U
MOTOK J10JIepUTOBBIX MophupuToB. B neBodepexne p. ['acancy B coctaBe mad-
KU CYILIECTBEHHOE 3HAYCHHE MPHOOPETAIOT BYJIKAHOMHKTOBBIE OpEeKYMH, TY-
donecyaHNKH, KOHTJIOMEpAThl C MPOCIOAMU KPUCTAIOKIACTUYECKUX TYy(HOB
JIAIIUTOBOTO COCTABA.

Kommuiekc By/nKaHOTE€HHBIX MMOPOJ BEPXHETO KOHbSIKA U HUKHETO CaHTO-
Ha ["azaxckoro mporuba mpeacTaBiseT CloKHOE (alaTbHOE COYeTaHUE BYII-
KaHOOOJOMOYHBIX, TY(DOT€HHBI M JAaBOBBIX IOPOJ aHJE3UTOBOTO U aHME3U-
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0a3a1pTOBOTO cOcTaBa. MOIHOCTh OPOJ, 3TOT0 KOMIUIEKCA KOJIeOIeTcs B M-
POKHMX NpeJesiax U COKpAIlaeTcsl ¢ CeBepo-3amaza Ha roro-soctok ot 900 mo
400 M. B mpenenax Tay3zckoro mporu0a Takyke MPOUCXOIUT YOIBAHUE MOIITHO-
CTH B ceBepa Ha ior. B sneBobepexne p. ['acaHCy MOIIHOCTb BYJIKaHOT€HHBIX
obpasoBanmuii coctabnsetr 640 M, a Ha peke Tay3uait ona paBua 370 m.

HapaBHe ¢ M3MeHEHHEM MOIIHOCTH BYJIKAHOTEHHOTO KOMILIEKCA U3Me-
HSETCA TaKXe JIMTOJIOrMYeckuil coctaB. KomnuecTBeHHbIE COOTHOLICHUSI BYJI-
KaHO-00JIOMOYHBIX M JIABOBBIX (haluii B cOCTaBe KOMILJIEKCA MEHSETCS B pa3-
JUYHBIX pa3pe3ax M Ha Pa3HbIX TOPU30HTAX OAHOTO paspesa. B peBobepexbe p.
Axcradauaii y c.Koruriox u Capuriox ByJIKaHOKIACTUYECKHE TTOPOABI ITPeod-
JaJaloT HaJ JJAaBOBBIMM ITOKpoBaMH. BBepx 1o pa3pe3y posb JaBOBBIX IOKPO-
BOB yBennuuBaercs. B Tay3ckoMm mporube B HIDKHEH yacTH pa3pes3oB Mpeod-
JaJJal0T BYJIKAHOOOJIOMOYHBIE IIOPO/Ibl, KOTOPBIE B CPEAHEN YaCTH CMEHSIOTCA
JaBOBBIMU MOKPOBAaMHM, a B BEpXHEH MOJIOBUHE CHOBA MPE0OIalaloT TOPU30H-
THI ByJKaHUYECKUX Opexumid. [[ns paspesa ['acaHcy xapakTepHO MPUCYTCTBUE
Ty(onecyaHMKOB U TY(POKOHTIIOMEPATOB.

Takum 00pa3zoM, aHaIM3 NMPUBEIEHHOIO MaTepuala MO BEPXHEKOHbSK —
HIKHECAHTOHCKOMY KOMIUIEKCY ['a3aXxCKOro CHMHKIMHOpHUS IO3BOJSET B ca-
MBIX OOIIMX YepPTax FOBOPUTH O JIBYUWIEHHOM CTPOEHUH KOMILIEKca. JByuseH-
HOE CTpOCHHE ¢ MpeolIaJarouM pa3BUTHEM BYJIKAHWYECKHX OpEKUYMA ario-
MEpaTOBbIX TY(QOB M TY()HOKOHITIOMEPATOB B HIKHUX M CPEAHHUX T'OPHU30HTAX
pa3pe3oB U JIABOBBIX NMOKPOBOB — B BepxHUX. IIpuBereHHas 0coOEHHOCTH B
CTPOCHUHU BYJIKAHOTE€HHBIX KOMIUIEKCOB IIOKa3bIBA€T, YTO YCTAHABIMBAETCS
CMEHa HKCIUIO3MBHBIX M3BEPKECHUN M3JIHMSHUEM JIaB 0e3 CKOJbKO-HUOY/Ib 3Ha-
YUTEIbHOHN May3bl MEXy STUMHM U3MEHEHUsMU. Bapuanus coctaBa npogyKToB
BYJIKAHMYECKON J€ATEIbHOCTU BHYTPU KOMIUIEKCA BBIPAKE€HA B OTIEJIBHBIX
ydacTkax mo-pasHoMmy. B 3amagHom 6opty ["azaxckoro mporuba 6a3anbToBBIC
JaBbl CMEHSAIOTCS QH/IE3UTOBBIMH, a MOCJIeTHUE — BHOBb 0a3albTOBBIMU. B pasz-
pe3e c.Koturtox mopojsl XxapakTepusyroTcsi 6a3aabTOBBIM cocTaBoM. OaHaKko
CyOByJKaHMUYECKHE OOpa30BaHUS aH/E3UTOBOIO COCTaBa, MPOPHIBAIOLINE TI'O-
PHU30HTHI TOJIM, BO3MOKHO IO BPEMEHH 00pa30BaHUs OTBEYAIOT U3JIMSHUIO
aHJIE3UTOB 3amagHbIX paifoHoB. B Tay3zckom mpormbe HabmOmaeTcss Takxke
CMEHa ITIOTOKOB 0a3aJIbTOBOr0 COCTaBa aHAE3UTOBLIMU. CaMbIi MMO3JHUNA KOM-
IUIEKC BEPXHEMEJIOBOTO BYyJIKaHH3Ma B ['a3axckom mporube sBISIOTCS BEpXHE-
CaHTOHCKHE KHCIIbIe U OCHOBHBIE ByJKaHHYecKue o0pa3oBaHus. OT OnMcaHHO-
IO BBILIE KOMIUIEKCA OH OTJAEJSAETCS] HECOIVIACUSMH, NPEACTABISAIOIIMMU BHYT-
pu(OopMaLMOHHBIE SIBICHUS. BepXHECAaHTOHCKNI KOMIUIEKC pa3BUT Ha CEBEPO-
3armagHoM Oopty [azaxckoro mporuba u B COCTaBe KOTOPOTO NMpeoOdaaaroT
KHCIIbIE MMUPOKIACTUYECKHE 00pa30BaHUs U MOJAYMHEHHYIO POJIb UIPAIOT PUO-
JIUTOBBIE JaBbl. AHAJOTUYHBIN KOMILJIEKC MOPOJ, CJIArarolliiidi BEPXHUE IOpH-
30HTHI BYJIKAHOTCHHOH cepuu Tay3ckoro nmporunda OTHOCUTCSI K HUKHEMY CaH-
TOHY. B BepxHeM caHTOHe Tay3ckoro ydacTtka MMeeT MECTO Pa3BUTHE TOHKO-
3€pHUCTBIX TY(OB, KOTOpPBIE B BHJIE€ TAYEK WJIM TOPU30HTOB N1E€PECTANBAIOTCS C
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KapOoHaTHRIMU TIOopojiamMu. [locnenoBarebHOCTh U3BEPIKEHUN KUCIBIX BYJIKa-
HUYECKHUX MPOAYKTOB HAa Pa3HbIX ydyacTKaxX MX Pa3BUTUS HaME4aeTcs Mo pas3-
HOMY, HO OOBIYHO BBIOPOCHI PHIXJIOTO 0OJIOMOYHOTO MaTepuaia, 00pa3oBaHUE
pa3sHOOOpa3HbIX TY(OB, NMPEHMYILIECTBEHHO AarjoOMEpaTOBBIX, MPEIIIECTBYET
U3MUSHUAM JaB. DopMUpOBaHHE KOMILJIEKCAa 3aKaHUYMBAeTCs OOpa30BaHHEM
AKCTPY3UBHBIX KynosoB. OJHAKO BCIE] 3a JaBaMU U IOYTH OJHOBPEMEHHO C
POCTOM 3KCTPY3UBHBIX KYIOJIOB BBIOPACHIBAIOTCSI MACChI MEIMJIOBOIO Marepua-
Ja, KOTOpBIe B BUJE TY(OBBIX CJIOEB OTJIAraloTCs B BOJHOW cpesie, Yepeaysich
C KapOOHATHBIMHU TTOPOJIAMHU.

B Cappirtoxe BepxHHMI CaHTOHCKUN KOMILUIEKC BYJIKAHOTEHHBIX 00pazo-
BaHUU MpeACTaBlIeH aHIE3UTOBBIMHU, aHJE3UTO-0a3aIbTOBBIMU MOPPUPUTAMH.
Taxum obpazom, B mpexaenax ['azaxckoro mporuda camblii MOJIOAON KOMILIEKC
BYJIKAHOT€HHBIX 00pa30BaHMil B OJTHUX CIIydasx MPEACTaBIEH KUCIBIMH MOPO-
JlaMU, a B APYTHUX — OCHOBHBIMU.

CoXHBIM KOMIUIEKC BEPXHEMEJIOBBIX BYJKaHHMYECKUX oOpa3oBaHuii I'a-
3axcKoro mporuba oObenuHSET pazHooOpasHble THNBI TOpoA 3(dy3uBHOI,
CyOBYJTKaHMYECKOHW W JkepiIoBoi (anmii. B uX cocTaBe y4acTBYIOT IMMOTOKHU TIO-
KPOBBI JIaB, IJIACTOBBIE 3aJI€KH, JaWKH, BYJKAHUYECKUE KYIOJIa, BYJIKAHOKIIA-
CTUYECKHE, MUPOKIACTUYECKHE MOPOabl. MiMeromuiicss Marepran 1no pe3yiabra-
TaM M3Yy4Y€HUsl CTPOCHMS BYJKAHOTEHHBIX TOJII MO3BOJSET BBISICHUTH B3aUMO-
OTHOILLIEHUE MEXAY OTJEIbHBIMU THUIIAMH [OPOJ BHYTPHU BBIIEIECHHBIX BO3pac-
THBIX KOMILIEKCOB.

JlaBoBast ¢arus mpejcTaBieHa MOTOKaMU U MOKPOBAaMHU — CaMbIMHU pac-
MPOCTpaHEHHBIMH (popMamu 3aneranus. MOITHOCTh UX KOJEOJeTcs B IIHPO-
KUX TIpefenax OT HECKOJIbKUX MeTpoB A0 20-25 M M MMEEeT 3HAYUTEJIbHYIO
IOPOTSDKEHHOCTh MO TIpocTupaHuio. [IOTOKM M TOKpOBBI Hambosee YacTo
BCTPEUAIOTCS B MOPOJAaX OCHOBHOTO U CIIOKEHBI aHAE3UTOBBIMHU M 0a3alibTo-
BbIMH moppuputaMu. [I1OCKOCTH OrpaHWYCHHs] HEPOBHBIC U U3BHIUCTHIC. 110
HIDKHUM KOHTaKTaM MOTOKOB Pa3BUBAETCS IIMTYATAs OTAEIBHOCTH 3a KOTO-
poii crnexyer cronOuaras. BepxHss 4acTh NMOTOKOB XapaKTEpH3yeTCsl HeIpa-
BUJILHOM TJIBIOOBOM OTIENHHOCTHIO. HacTO BEpXHUE KOHTAKTHI IOTOKOB COMPO-
BOYKJAKOTCS MAHAENBIITENHEBON OTOPOUYKON. MaOMOIIIHbIE IOKPOBBI HEPEAKO
UMEIOT JIMH30BUJIHYIO (JOPMY 3aJIeraHHUsl.

Bynkanoknactuueckass (amus MMeeT IMIMPOKOE PaclpOCTPaHEHUE BO
BCEX BBIJCJIICHHBIX BYJIKAHWYECKMX KOMIUIEKCaX M MPEJCTaBIEHA JABOBBIMH,
BYJIKAHUYECKUMHU, MUPOKIACTUYECKUMH U SMUKIACTHUECKUMHU PA3HOCTSIMHU.

JlaBoBble OpeKYMH BCTPEYAIOTCS B BYJIKAHMYECKUX OOpa30BaHUSAX OC-
HOBHOTO COCTaBa HEOOJBIINMH y4acTKaMH, Pa3AesIOIUMU OTAEIbHbIE TIOTO-
Ku 0a3aibTOBBIX JiaB. JIaBOBbIE OpeKYMH CIIOKEHBI U3 OOJOMKOB Pa3IMUIHON
BEJIMYMHBI U (POPMBI U CIMBAIOTCS C LIEMEHTHUPYIOUIEH JTaBOBOM Maccoil Toro
e cocTaBa. Bynkannuyeckue OpeKyry BCTPEUAIOTCS CPEelr MOPOJ BCEX BbIIE-
JICHHBIX KOMIUIEKCOB. YacTo OHM MMEIOT 0a3abTOBBIN U aHJE3UTOBBINA COCTAB.
OTH NOPOJbI MPEACTABIAIOT COOOM Maccy yrioBaThIX, PEIKO cIabooKaTaHHbBIX
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00JIOMKOB pa3HOOOpa3HBIX MO TEKCTYpE MOPOJ aHJIE3UTOBOTO U 0a3aIbTOBOTO
COCTaBa, CLIEMEHTUPOBAHHBIX JIABOBOM MACCOM, COCTaB KOTOPOH OTJIIMYAETCS OT
cocTaBa 00JIOMKOB.

[MupoKIIacTOMUTHI IPE/ICTABICHBI, B OCHOBHOM, ariioMeparaMu H MEJIKO-
00JIOMOYHBIMU (MEJIKO3EPHUCTBIMH) TyaMu. AriiomMepaToBbie Ty(pbl BCTpe-
YarOTCS CPelin MOPOJ] BEPXHECAHTOHCKOTO KOMILIEKCA W TPECTaBICHEI Tpy0o-
00JIOMOYHBIMHU TIOPOAAMH, pa3Mep KOTOPbIX kosednercs oT 1 g0 7 cMm. dhopma
00JIOMKOB yTJIOBaTasi, HeMpaBWiIbHAs WM W3oMeTpuyHasi. OOJIOMKH HE OTCOP-
TUPOBAHbl M CIIEMEHTHUPOBAHBI JINTOKPUCTAJUIOKIACTUUECKUMHU Ty(amH.
MOIIHOCTh OTIENBHBIX CIOEB arjoMmepaToB gocturaer 25-30 m. Menkoo6io-
MOYHBIC METUIOBBIE TY(BI 00pa3yIOT MPOTHKEHHBIEC TUIACTHI MOITHOCTBIO 15-20
M ¥ HEPEIKO MPEBPAIEHBI B OCHTOHUTOBBIC TJIUHBI WJIH TPACCHI.

Tydonecuannku, cBS3aHbl C IMUKIACTHYCCKUMH OpekuusMu U Tydo-
KOHTJIOMEpaTaMH TOCTETICHHBIMU TepexoJamMu. Berpedarorcs 9acto B BUAEC
JIMH3, TPOTSKEHHOCThIO 2-5 M. IIpeacTaBiieHbl OHM MPOCIOSMHU CPEAN BYJIKA-
HUYECKUX OpEeKUUil.

CyOBynkannyeckasi (pauusi mpeacTaBieHa IUIACTOBBIMHU 3alieKaMH, Ja-
KaMHd, KyIoJlaMu, HEKKaMH, SKCTPYy3usiMH. [lmacToBbIe 3alie)Xu B BEPXHUX TO-
PU30HTAX UMEIOT HeOobLINe arnodu3bl BO BHEAPSIOMIUECS MOPOIbI U MO CBO-
€My CTPOCHHUIO OBIBAIOT MPOCTHIC M CIIOKHBIE WIIH JIa)Ke MHOTOSpyCHBIE. Moril-
HOCTb IUIACTOBBIX Tel 4-35 M. [IpocTeie macToBbIE TE€Ia MATIOMOITHEIE.

Ha neBoGepexwe p.l'acancy y c.SIpagymia oTmMedeHa MHTPY3UBHAs 3a-
JeXb Tab0po-mopdupuTa, BBHITAHYTAs MOYTH B MEPUIMOHAIBHOM HaIpaBiie-
Huy, Ha 350-400 M npu mmpune 200-220 M. UHTpY3UB OKa3bIBa€T KOHTAKTO-
BOE€ BO3/IEHCTBHE HA BMEILAIOIIME TIOPO/Ibl, BEIPAXKEHHOE B 0KEJIE3HEHUH.

B BO3BBINIEHHBIX YacTsaX penbeda ObUIM BCTPEUYCHBI MENKHE BBIXOJIA
rabopo-nopdupuTa, MPEACTABISIONIUE MO-BUIAMOMY, amo(u3bl BBIIIE YKa-
3aHHOTO MaccuBa. [1opojapl 3KCTpy3UBa XapaKTEPHU3YIOTCS HAJTHMYUEM CHCTEM
TPELIMH, KOTOPbIE MPUAAIOT UM NapasuieJenunenaibHO-CTOI0YaTyI0 OT/AEIb-
HOCTb.

B paitone cc.boronyc u J[xymKkeBaHK, cpeu BEPXHEMEIIOBBIX Ty(OreH-
HBIX TIOPOJI, BBICTYMAET IIaCTO00pa3Hoe Teno (MomHocThio 10-12M), crnoxeH-
HO€ aHJIe3UTOBBIMU MOPHUPUTAMHU C TIILIOOBOM OTAETHLHOCTHIO.

Jlaliku UMEIOT IHUPOKOE PAaCHpPOCTPAHEHUE B BEPXHUN KOHBSK — HUXKHE-
CaHTOHCKOM KOMILJIEKCEe BYJIKaHOTeHHBIX TopoJ ["azaxckoro nporuba. Muorue
U3 HUX SIBJISIFOTCS KOPHSIMH 0a3aJIbTOBBIX JIaB. B mocneanem ciiydae HaOmroaa-
€TCs TIepeXo/l JaiiKu B MOTOKM 0a3asbToB. BeTpeuarorest 6oee MOIHbBIE TaiKu
WIH JTalkooOpa3HbIe CEKyIIue Tela IUOPUT-MOP(PUPUTOBOTO M aHIE3UTO-
0a3aJbTOBOTO COCTaBa, KOTOPbIE BHEAPSIOTCA MO pa3jioMaM U CEKYT pasiind-
HBIC TOPU30HTHI BYJTKAHOT€HHBIX TOJIII.

B BepxHee KOHbSIK—HUKHECAHTOHCKUMN ATal BYJIKAaHU3Ma Hapsay C LIEH-
TPaJbHBIM TUIIOM H3BEPKEHHUS UMENIO MECTO M TpeIMHHOe m3nusHue. Ha 31o
YKa3bIBa€T HArpOMOXKJICHHE BOIHM3U JTaHKOOOPAa3HBIX TEN IPyOOOOTIOMOYHBIX
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Ty(QOB U arJioMepaToBBIX JaBoOpekunid. TakoBble OTMEUEHBI B CPEIHUX Teue-
HUSX p.Anmbaiipamiel B 1,5-2,0 kM roro-3amagnee r.I'esys3aH.

Jlnst malikoBBIX TIOPOJ XapakTepHa TOPU3OHTANbHAs CTOJ04YaTocTh. Ha
BMEUIAIOIINE MOPOJbI OHU HEPEAKO OKa3bIBalOT KOHTAaKTOBOE BO3ZACHCTBHE B
BUJIe 30H 3aKkayiku. ClieqyeT OTMETUTh, YTO MOPOJABI TACK B OTIMYHE OT BME-
MIAIOLINX TOPOJ] OKA3bIBAIOTCS 00Jiee YCTOMUMBBIMU, TaK KaK B OOJBIIMHCTBE
CIIy4aeB OHU BBICTYNAIOT B peibede B BUI€ KPYThIX HEBBICOKHX CTEH.

Jlaiiku, B OCHOBHOM, OPUEHTUPOBAHbI B CEBEPO-BOCTOUYHOM HAIIPABICHUU
U B LIEJIOM COOTBETCTBYIOT 00I[eMY HAIMPaBJICHUIO MPEINOIaraéMbIX pa3ioMOB
riryOokoro 3anoxkeHus. [laiikoBble Tenma OOJNBIIEH YacTbIO CONMPOBOMKAAIOTCS
MHOTOYUCJIEHHBIMH ONEPSIONIMMHU TPELUIMHAMU, KOTOPBIE BBIIOIHEHBI TPOIYK-
TaMH [TIOCTMAarMaTHYECKOM AesTeTbHOCTH (OapHUT, KAIBLUT U Jp).

MHoro4YnCIeHHBIE MallKu OTMEYAaroTCs Ha JieBoOepexxnbe p.l'acaHcy, B
paiioHe 30J10TO-NOIMMETAININYECKOro nposiBieHus. [laiiku Manomornsle (3-
4M), OpUEHTUPOBAHBI, B OCHOBHOM, B CyOMepHAMOHAIBHOM HampasieHuu. [1o
COCTaBy Cpely JaeK BBIACISAIOTCS NOPGUPUTHI, AUOPUTOBBIE M KBapILCOIEP-
JKalllue TUOPUTOBbIE MOPGUPHUTHI U CHEHUT-AUOPUTOBbIE ophupuThl. Bromnb
3a7b0aH0B MPOXOAUT CHIBHO H3MEHEHHas 30Ha C 30JI0TO-TIOJMMETallIH-
YECKUM OPYJECHEHHUEM.

B npenenax nccnenyemMoi miouiaayd Hapsily ¢ yCTaHOBJIECHHBIMU BYJIKa-
HUYECKMMH amnmnaparamMy MpearonaraeTcsd HaJIMYUue HECKOJbKHX JPYNTHUBHBIX
LIEHTPOB, pAaCIHOJOKEHHBIX B CIEAYIOIIMX IyHKTaX: Ha IO)KHOM CKJIOHE
r.Koranzar, B cpegHuX TeUeHUAX p.Anubanipamibl. U Jp.

B npenenax ['azaxckoro mporuba Oosiee CllOKHBIE CyOBYJIKaHUYECKHE
Tena JaKooOpa3HO-KYMOJIOBHIHOW W HEMPaBUIBLHON (OPMBI aHIE3UTOBOTO
COCTaBa M XOPOILIO BhIpAXEHHBIE B penbede SIBIAIOTCS MarMaTH4ecKue Telna
Vurens (c.TaTnbl) psig KYHOJOBHUIHBIX SKCTPY3UBOB B paitfoHe cc..Kymu-
Atipym, Masbimiiel, naiikooOpasusie Tena Ilumrana, Illop-Axmop (paiion
c.Koruriox), cpennux teueHusx p.Anmbaiipamisl (mpaBbiid mputok p.MHKA-
cy), c.@apaxiibl, 1eBoOepexbs p./xoracuail u B OacceliHe CpeIHHMX TECUCHHIA
I"acancy.

DKCTpYy3UBHI JIeBOOepexbs [xoracuas (Mexnay cc.Amaru u FOxapsr Ak-
cumapa) CiIOXeHbl U3 TPeX KOHTPACTHO BO3BBIIIAIONIMXCS KYIOJIOB THOPUTO-
BBIX TTOP(UPHUTOB C MPEOOTAAIONUMHI BEPTUKATEHBIMUA U MPOIOJIBHBIMH Tpe-
HIMHAMHU, 00pa3ylolue cToin04YaTyo oTaenbHOCTh. CeBepHbIe CKIIOHBI 3KCTPY-
3MBa CKaJIMCThIE, HECKOJIBKO JICHYIUPOBaHbI, 00pa3yl0T KAMEHHUCThIE TOTOKH.

['pynmna cyOByJIKaHUYECKUX TEJ AUOPUTOBBIX MOPGUPUTOB CPAaBHUTEIb-
HO HeOoipmux pazmepoB Haxomutcs B 1,0-1,2 kM k BocToky or c.Kymrum-
Aiipym. ITo mopdomornueckum 0COOCHHOCTSIM OH TPENCTaBIsAeT cOO0ON Tpe-
NIOPUPOBAHHBIE KYIOJIOBHUIHBIE DKCTPY3UBBI C MHOIOYMCIEHHBIMH TPELIMHAMHU
Pa3IMYHOr0 HaIpaBJICHUS.

OnvH HEeOOJNBIION 3KCTPY3UB, CIOXKEHHBIM KBApIEBBIMH THOPUTOBBIMU
nopdupuramu HaxoauTcs Ha paccrosHuu 1,0 kM k ceBepy ot c¢.Korurrox. On
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XapaKTEePU3YETCs SICHO BBIPAXKEHHOM CTOJIOYATOM OTIEIbHOCTHIO. [lopomabr Ha
MOBEPXHOCTH MAacCHBa pa3OUTHI TPEIIMHAMH Ha Mapajuiesienune/1anbHble TIIbl-
OBl C IJIOCKUMU TTOBEPXHOCTSIMHU.

[TonoOHBIe IO MOP(}OIOTUN AKCTPY3UBHBIE TeJla BCTPEUAIOTCS Ha CKIIO-
Hax nonuHbl p.l'acancy, rie oHM UMEIOT HeOOJbIIKMe pa3Mepbl U CIOKEHBI,
[JIaBHBIM 00pa3oM, aHJE3UTOBBIMH NOpQHpUTaMHu, radOpo-noppupuTamH,
nop(GUPOBUIHBIMH JTOJIEPUTAMU U MUKPOJIOJIEPUTAMHU.

DKCTpy3uB NOPPHUPOBUIHBIX JTOJIEPUTOB MpaBoOepexbs p.l'acancy nme-
€T HECKOJIbKO BBITSHYTYIO B CEBEPO-BOCTOYHOM HaIpaBiieHUU (OpMy U OKa3bl-
BaeT Ha BMEUIAIOIIME MOPO/bl KOHTAKTOBOE BO3JEHCTBHE. XapaKTEPHO OTMe-
TUTh, YTO BJOJb CEBEPO-3aMaJHOI0 KOHTAKTa AKCTPY3HUBA IMPOCIEKUBACTCS
U3MEHEeHHas 30Ha MUpHHOI0 35-40 M u mpoTsbkeHHOCThIO Oonee 500 m. B
700-800 M K OrO-BOCTOKY OT OMHUCAHHOW 30HBI KAOJWHU3UPOBAHHBIX U OXKE-
JIE3HEHHBIX MOPOJI, MPEACTABIAIONIUX KOHTAKTOBYIO MOJIOCY, cIab03po3upo-
BaHHOTO 3KCTPY3UBa OOHAXKAIOIIYIOCS JIMILb HAa HEOOJIBIION CBOEH YacTH.

Haubonee wuHTEpEeCHBIMH T€OJOTHUECKUMH OOpa30BaHUSMHU CYOBYIIKa-
HUYECKOW (paluu SBIAIOTCS SKCTPY3UBHBIE KYII0J1a, KOTOPbIE IIMPOKO Pa3BUTHI
B BEPXHECAaHTOHCKOM BYJIKAHOT€HHOM KoMmiuiekce ['azaxckoro mporuba.

B npegenax ['a3axckoro CHUHKJIMHOpPUS MUMEIOTCS ABE TPYMIBI SKCTPY-
3MBHBIX KYIOJIOB, PAaCIOJI0XKEHHBIE KaK B KOHTYpe coOCcTBEHHO ['a3axckoro Tak
n Tay3sckoro mporu6oB. B mpenenax ['azaxckoro mporuba, B jeBoOepexbe
p.Jlxorac B okpecTHOCTsX cc.A3u3beiinm, AnmoroT u Jlamcanaxiasl coXxpaHu-
JUCh LEHTPbl M3BEP)KEHUS KHUCIBIX BYJIKAaHMYECKUX IMPOAYKTOB, KOTOpHIE
NPEICTaBISIOT CO00M CHMIIBHO pa3MBIThIe BYJIKaHHYECKHE armaparbl KyMoJo-
obpazHoii popmel. D10 ropsl ['esy3an, ['torapuait, Kei3siakas u zip.

CaMblil KpynHBIA SKCTPY3UBHBIN Kynoa ['esy3aH, npeacTaBisoMui no-
BUJUMOMY HEKK BYJIKAHHYECKOrO ammapara, paclojoXeH Ha JIeBOM Oepery
p.[bxorac x ceBepy oT c.A3u30einu. B Bue MOHOJIMTHOM CKajbl KyIOJ BO3-
JIBIMAeTCsl HaJl OKPYKaIOIIMM MEJIKOCOIOYHBIM M 3aMeTeH Ha OOoJbIIOM pac-
CTOSIHUHM. DKCTPY3UBHBIM KYIOJ UMEET B IUIaHE MPABWIBHYIO OKPYIIyIo (op-
My ¢ auameTpoM B ocHoBanum 250-300 M. Bricota oxono 200 m (puc.2.1).
PuonuToBbie mopdupsl, crararomye Kymojd, HWMEIOT YETKO BBIPAKCHHYIO
GO AanEHyI0 OTAENBHOCTh, OPUEHTUPOBAHHYIO MO IUIOCKOCTH C HAaKJIOHOM
80-85" B LEHTpE 110 70-75° B KpPaeBbIX YaCTAX. AHAJIOIMYHOE CTPOECHHUE UMEET
PacmoJIOKEHHBIH K CEBEPO-BOCTOYHOMY HECKOJIBKO MEHBIINUN MO pa3Mepy Ky-
non ['forapuun. Ha cTeHkax BepTHKaIbHBIX OOPBHIBOB B MPUBEPUIMHHON 4acTH
Kyrnoja oOTMeudaeTcsi OecnopsoyHass WM BeepooOpazHas OpPUEHTHPOBKA
(rouaBHOCTH, YTO MO-BUJUMOMY, MOXKHO CBSI3aTh C BBDKMMAaHHEM JIOTIOJ-
HUTEJIbHBIX MOPLMIA JIaBbl, MPOUCXOASIIEM B 3aKIIOUUTENbHYIO a3y hopmu-
poBanus Kynoja. C 3TUM KYIIOJIOM MOKHO CBS3aThb IIOTOK PUOJIUTOBBIX IOp-
¢bupoB, MOMHOCTHIO 710 20 M U MPOTHKEHHOCTHIO 10 800 M, COXpaHUBITIEHCS K
I0r0-BOCTOKY Ha ITOJIONOM BO3BBIIIEHHOCTH MypOBYII.
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Puc. 1. Dxctpy3usHslii kynon ['edy3an

Kymnon Kei3buikast pacmnomnoxen B 3-4 KM K ceBEpO-BOCTOKY OT T.I'torap-
YUH U B 2 KM K 10Ty OT c./lamcamaxsel. BeicoTa kymnona gocturaer 75 M. Xa-
PAaKTEpHOM OTJIMYMUTEIBLHOM 4EPTOH €ro CTPOCHUsS SBIISICTCS HaIU4ue ABYX
CHUCTEM TPELIMH OTIAEIBHOCTH: OTHOCHUTENIBHO MOJOTHUX TPEUIUH, IMOBTOPSIO-
IIMX OYEepTaHHE Kynoja ¥ pajuaibHbIX — KpyTomajgaroumx. OaonaanrbHOCTb
nposieiieHa cinabo. K ceBepy OT Kymosia MpociaeXuBaeTcs MOTOK PUOTUTOBBIX
nop$uUpoB, OTAEICHHBINA OT KYIOJIa HEOONBIIONW CEITOBUIHON M BBIPAKEHHOM
B peibede B BUJE CKATUCTOrO YCTYyMa ¢ OTBECHBIMU CTEHKAaMH, PacUJIeHEHHBbI-
MU y3KUMH oBparamu: oH jgocrturaeTr B juinHy 700 M. Ha r.Cypn-Capnac on
NIEPEKPBIBACTCS U3BETHAKaMU kamnaHa. [IoTok pacnonaraercs runcomerpuye-
CKM BbllIe Kynona KpI3plikas M €ro W3NHMSHHUE, BEPOSTHO, IPEIIIECTBOBAIO
(dbopMUPOBAHUIO KYMOJa U MMPOUCXOINIIO U3 KpaTepa MepBOHAYAIBHOIO BYJIKa-
Ha BBICOTOM, BO MHOT'O pa3 IIPEBOCXOAIIECH BBICOTY KYIIOJIA.

Ha Bomopaznene mexnay pexkamu Axcradauas u J[xoracyaii, Ha rpeOHE
TarmapOeiinu Bo3BbIIaeTCs AKCPY3UBHBIA Kymon Ilumi-I'esy3an ¢ oTHOCH-
TenbHOU BEICOTOM 30-35 M. KoHTakTOBOE BO3IEHCTBHE Ha BMEIIAIOIINE DKC-
TPY3UBBl BYJIKAHOT'€HHBIE IOPOJbI BBIPAKEHBI O0XKEJIE3HEHUEM. OKCTPY3UB
CJIOKEH aHJE3UTOBBIMU MOP(UPUTAMH, B KOTOPBIX OTCYTCTBYIOT JIMHEWHOCTbD,
(rouaIBHOCTD, B KOTOPBIX OTCYTCTBYET JIMHEHHOCTD, (PIIOMAAIBLHOCTD U TO-
JI0OCYaTOCTh, YTO AA€T OCHOBAaHME I0JaraTth, YTO MPOLECC KPUCTAIUIM3ALUU
Marmbl COITPOBOXKAAJICS €€ TBUKEHUEM.

B Tay3ckom mporube, mo neBoOepexpio p.Tay3uail, B OKpECTHOCTSIX
cc.Okcro311bl 1 MyJIKylIM BBICTYNAIOT HECKOJIBKO OSKCTPY3MBHBIX KYIOJIOB,
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CJIOKEHHBIX POroBOOOMAaHKOBBIMH JIMIIAPUTOBBIMU MOp(HUpaMu, U3 KOTOPHIX
Haubouee 3HauntenbHbie Keporny (puc.2.2), Keizpui-kas, Cakkan u ap. Iloc-
JeNHUNA XapaKTepu3yeTcs KOHIIEHTPUYECKH CKOPJIYIOBATHIM, JIYKOBUYHBIM
ctpoenueM. Bricora ero 120-130 m. ITo r0’%HOMY M 10r0-BOCTOYHOMY KOHTaK-
TaM KYTIOJ MPOPBIBAET arjioMepaToBble Ty(Qbl U TPACChl, HA €r0 CEBEPHOM U
CeBepo-3aIaHOM CKJIOHAX HalronaeTcs mpucioHeHue K 3ddy3uBam u3BecT-
HSAKOB BepXHEro caHTtoHa. [Io BOCTOUHOMY KOHTAKTy KyIojia pa3BUTHI 3PYyII-
TUBHBIEC OPEKYNU KPYITHOOOIOMOYHOTO 00JIMKA.

[IpuBenennble JaHHBIE 00 3KCTPY3UBHBIX KYyMOjaX MO3JIHECAHTOHCKOIO
BYJIKaHU3Ma MO3BOJISIOT CAENIaTh HEKOTOPBIE BHIBOJBI 00 YCIOBHUAX UX 00pa3o-
BaHusA. OCOOEHHOCTM HMX BHYTPEHHErO CTPOEHUS, XapakTep OTIEIbHOCTH,
cliefibl BEPTUKAIBHOTO JIBMXKEHUS W MOP(OJIOTHH TO3BOJISIIOT MPEAIOaraTh
o0Opa3oBaHHe UX B pe3ysibTaTe BDKUMAaHUS BSI3KON PUOJIMTOBOM JIaBbl U3 BEP-
TUKaJIbHBIX KaHAJIOB. B 0IHOM ciydae 3KCTpy3uH 00pa3yloTcsi B LIEHTPE BYII-
KaHUYECKUX U3BEP)KEHUI Ha KOHEUHBIX 3Tanax uX JIMTENbHON hctopuu Qop-
mupoBanus (kyrnona ['esy3an, ['torupunn, Kezeuikas, Kepormny, Cakkan u ap.),
B JIpYrOM BHEAPSAIOTCS MO TpPeUIMHaM MPEUMYILECTBEHHO CEBEpO-3aIaHOro
npoctupanus (r.Kapawan). COOTBETCTBEHHO B IMEPBOM CiIy4a€ BO3HUKAIOT
MPEUMYIIECTBEHHO BeepOOOpa3Hble, peXe KOHLEHTPUUECKHU CKOPIIYIIOBATHIE
"TyKOBUYHBIE" CTPYKTYpPHI, CBSI3aHHBIC C pacrpeaeieHueM GIroUAaTEHOCTH 110
Kpyry: BO BTOPOM Cily4ae 00pa3yloTCs CKaJMCThle U MAacCUBHbBIE SKCTPY3UBBI
WJIM CJIOKHBIE COUYETaHUs AAEK C TOTOKAMH.

Puc. 2. DKCTpY3UBHBIH KyTOJ I&epofny
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AHaM3 BBIIICTIPUBEICHHBIX MaTCPUAIOB IMOKA3bIBACT, YTO B IICHTPAIb-
Hol yactu ["a3axckoro mporuba mnpeobiaialoT JaBOBbIE MOTOKHU 0a3albTOB U
aH/Ie3u0a3IbTOB U MEXK/y IMOTOKAMH OTMEYAIOTCS MaJOMOIIHBIE JIABOOPEK-
YU aHAJOTMYHOTO COCTaBa. B ceBepo-3amagHoOM U FOTO-3aMaJHOM MPOJIOIDKE-
HUU TPOoTrrda MOUTHOCTh M KOJUYECTBO 0a3albTOBBIX U aH/IE3M0A3aTbTOBBIX
MOTOKOB 3aMETHO YMEHBIIIAETCs, 37eCh MPeo0IalaloT MUPOKIACTUICCKHE U
TEPPUTCHHO-0CaI0YHbIe 00pa3oBaHus. HecMoTpst Ha 3TO oTimdme, GopMHUPO-
BaHUE ITUX MOPOJ] TPOUCXOIMIO HA METKOBOIHBIX ycloBuUsiX. OO 3TOM cBUC-
TEIBCTBYET Yepe0BaHNEe TY(POTCHHO-0CAJOUYHBIX U 0CAJOUYHBIX 00pa30BaHUM C
BYJIKAHUTAMHU.

[Tpeobiiaganvie JaBOBBIX IMOTOKOB B IICHTPAIBHON YaCTH, IO CPABHCHHIO
C TMEPUKIMHAIBHBIMH YacTSAMHU IMPOTHda yKa3bIBAaeT, YTO HamOoJee WHTCH-
CHUBHOE TIPOrHOaHue MPOUCXOIUIIO0 HIMEHHO B 3TOM y4acTke. [Ipu 3ToM mporu-
0aHMe CONMPOBOXKIAIOCH 3aJI0KEHUEM CEpHil TITyOMHHBIX MarMa BBIBOJISIIUX
pa3jIoMOB, O0YCIIABIMBAIONIUX B CPABHUTEIBHO CIIOKOWHBIX YCIIOBUSX W3JIHUS-
HUs 0a3IBTOBBIX U aH1e310a3abTOBBIX JIAB HA MOPCKOE JTHO.

B nepuoa popmupoBaHus BEpXHECAHTOHCKOTO KOMILIEKCA TIPH MEJICH-
HOM BO3JbIMAaHUU Ha TEPPUTOPUU MPOTHOA MPOAOKATU CYIIECTBOBATH MeEJ-
KOBOJIHBIC YCJIOBHSA. B 3TO Bpems B y3llax MmepecedeHus MPOJOIbHBIX M ITOTIe-
PEUHBIX PA3JIOMOB, UMEBIIMX MECTO B CEBEPO-3alaJHOM H FOT0-BOCTOYHOM
MPOJODKCHHSIX MPOruda (OpMUPOBAITUCH BYJIKAHUYECKHE IICHTPBI, MEXKITY KO-
TOPBIMH OTJIATaJUCh arjioMepaTOBbIE, MEIKOOOJIOMOYHBIC W TIETUIOBBIC TY(HI,
U3JIUBAIMCH PEJKUE TTOTOKH PUOJIUT-IAIMTOBOIO cocTaBa. B mo3mHel craauu
BEPXHECAHTOHCKOTO BYJIKAaHU3Ma JIEATEIHHOCTh ITUX IIEHTPOB HECKOIBKO OC-
nabeBaer. B pe3ynpTaTe KOJIMYECTBO MEPECIaMBAIONINXCS C W3BECTHIKAMH
MPOCIIOEB IEOTUTU3NPOBAHHBIX Ty(POB 3aMeTHO yMeHbImaercs. [locrenenHoe
BBINAJICHUE BYJIKAHOTEHHOTO MaTepHalia u3 COCTaBa IMO3THECAHTOHCKOTO KOM-
IUIEKCa U YBEIIMYEHUE O00bEMa W3BECTHSIKOB SIBIISIFOTCS JI0KA3aTE€IbCTBOM OC-
na0JIeHUS] TEKTOHUYECKHX JIBIYKCHUH, IPUBEIIICTO K CTAOMIN3aIlluu BCeH Tep-
puTOpUN TpOruoda.

JIUTEPATYPA

1. Mycradaes I'.B., Mycrtadaes M.A., AnueB U.A. Me3zo3olickue Mmarmariuyeckue popManun
Mamoro KaBkasa u cBsi3aHHOE C HUMH SHAOT€HHOE opyAeHeHue. baky: DM, 1988, 254c.

2.AxynnoB @.A. Menosrie Bynkaandeckue ¢popmarmu Manoro Kaskaza. baky: 2003, 275 c.

3.AxynnoB @.A., MycragaeB M.A. [lerpoxuMudeckre 0cOOEHHOCTH BEPXHEMEIOBBIX BYJIKA-
Huaeckux gopmanuit Mamoro Kaskaza / B ¢6.: Bompockr marmatnzma AzepOaiimkana. ba-
Ky: AI'Y, 1983, c. 35-59.

4 T'eonorus Azep6aiimkana. T. III, Marmatusm, baky: Nafta-Press, 2003, 524 c.

5.Mamenos M.H. Ilerponoruss u reoxumus NO3JHEMEIOBBIX M JOLIEHOBBIX MAarMaTHYECKUX
dhopmarmii Manoro Kaskasa u Tanerma. baky: 1999, 400 c.

143



QAZAX COKOKLIiYININ UST TABASIR VULKANIZMININ VULKANIK
FASIYALARI (KiCiK QAFQAZ)

S.K.ROSULOVA
XULASO

Mogqalods Kicik Qafqazin Qazax ¢Okokliyinin iist tabagir vulkanizminin vulkanik
fasiyalarina baxilir. Miioyyon edilmisdir ki, Qazax ¢Okokliyinin iist tabasir vulkanik
omologalmalarinin miirokkob kompleksi miixtolif effuziv, subvulkanik vo bogaz fasiyalarmin
miixtalif tip stixurlarini birlosdirir. Onlarin torkibinds lava axin vo oOrtiiklori, lay cisimlori,
daykalar, vulkanik giinbazlor, vulkanoklastik va piroklastik siixurlar istirak edir. Oyronilon
materiallarin analizi gostormigsdir ki, Qazax ¢okokliyinin morkozi hissosindo bazalt vo
andezibazaltin lava axinlari Gstiinliik tagkil edir vo axinlar arasinda analoji terkibli az qalinligh
lavobrekgiyalar istirak edir. Cokokliyin simal-qorb vo conub-qorb istigamotindo bazalt vo
andezibazaltin lava axinlar1 bazalt vo andezibazaltin lava axinlarinin gqalinhigi vo miqdar
nazaragarpacaq dorocado azalir vo burada piroklastik vo terrigen-¢okmo omologalmalor
iistiinliik togkil edir. Qanad hissalora nisbaton moarkazi hissads lava axinlarinin iistiinliik toskil
etmoasi gostarir ki, intensiv ayilmo bu hissads bas vermisdir. Bu zaman oayilms maqma qaldiran
dorinlik qirilmalarla miisayiot olunmusdur vo doniz dibindo bazalt vo andezibazaltlarin sakit
saraitinds piiskiirmasing sobab olmusdur.

Acar sozlar: vulkanik fasiyalar, iist tabasir vulkanizmi, Qazax ¢dkokliyi, Kicik Qafqaz

VOLCANIC FACIES OF UPPER CRETACEOUS VOLCANISM OF THE GAZAKH
TROUGH (LESSER CAUCASUS)

S.K.RASULOVA
SUMMARY

Volcanic facies of Upper Cretaceous volcanism of the Gazakh trough of the Lesser
Caucasus are considered in the article. It was found out that a complex of Upper Cretaceous
volcanic formations of the Gazakh trough unites various types of rocks of effusive, subvolcanic
and ventral facies. They include streams of lava cover, reservoir deposits, dikes, volcanic
domes, volcaniclastic, pyroclastic rocks. Analysis of the studied materials showed that lava
flows of basalts and andesibasalts prevail in the central part of the Gazakh trough and low-
power lavobracchia of the same composition are observed between the streams. In the north-
western and southwestern continuation of the deflection, the thickness and amount of basaltic
and andesite basalt flows decrease markedly, pyroclastic and terrigenous-sedimentary for-
mations prevail here. The predominance of lava flows in the central part, in comparison with
the periclinal parts of the trough indicates that the most intensive deflection occurred in this
area. At the same time, the deflection was accompanied by the laying of series of deep magmas
of excretory faults, which caused the outflow of basaltic and andesibasalt lavas to the seabed in
relatively calm conditions.

Key words: volcanic facies, Upper Cretaceous volcanism, Gazakh trough, Lesser Caucasus
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MASALLI RAYONUNUN TERMAL SULARININ OYRONILMO
ISTIQAMOTLORI VO ONLARDAN SOMOROLI iSTIFADO

N.A.BABAXANOV, i.0.0LIiYEV
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Mogqalads ilk dofo sosial-cografi istiqamatdas Azorbaycan Respublikasinin Masalli
inzibati rayonunun arazisinds yerloson termal sularin tarixan va miiasir dévrda oyranilma
istiqgamoatlotlori, ke¢migds va hal-hazirda onlardan neca istifads edilma yollar: xarakterizo
edilir, somarali istifadaya dair asaslandirilmis toklif va tovsiyalar verilir.

Acar sozlar: Azarbaycan Respublikas1 Masalli rayonunun termal sulari

Azarbaycan Respublikasi diinyada ohalinin istirahatinin toskilindo, sag-
lamliginin borpasinda, turizmin inkisafinda vo digor saholordo ¢ox zengin
resurs potensialina malikdir. Bu resurslar igarisinds tiikonmayan ehtiyata malik
termal sular, ¢cox bdyiik tosorriifat chomiyyoti kosb edir. Ofsuslar olsun ki,
onlardan hal-hazirda tam somarali istifads edilmir.

Azorbaycan Respublikasinda resurs potensiallari igorisindo, orazi cohot-
don cox kicik olan Masalli rayonunun orazisindo ¢oxsayli xostoliklorin miia-
licesi liglin, an ¢ox debito malik, yliksok horarati ilo forqlonon termal sulari
gostara bilorik. Rayonun termal sular1 Car Rusiyast dovriinds, daha otrafli 6y-
ronilsa do, onlardan neca istifado mosalolori o dovrden indiyadok oldugu kimi
galmaqdadir. Buna sobab Sovet hakimiyysti illorindo yerlordo bu sahonin
inkisafi vo somoroli orazi toskilino dair yerli, qismon do Respublika soviyye-
sindo bigano miinasibot vo s. gdstarilo bilor. Car Rusiyasi dovriindo rus dilindo
nasr olunan an oxunaqli “siyasi adobi gozet” olan “Qafqaz” gozetinin 1850-ci
ildon 1900-cii ilodok olan dovrds ¢ap olunan, ¢coxsayli ndmroalorinds [1,2,3] vo
az bir hissasini iso o dovriin elmi-publisistik jurnallarinda [3,4,5] ¢ox maraql
vo orazini tanitma xarkterli mogqalolor ¢ap olunmusdur. Gostorilon moqale-
lordon Mirze-Mommad Olibay Sofiyevin [1] yazdig1 elmi-publisistik maqale-
lori daha ¢ox cografi xarakterlidir. Miisllif Masall1 rayonunda, eloco do Azor-
baycan Respublikasinda bizim ehtimalimiza goro termal sulart Syronen ilk
azorbaycanhdir.

145


mailto:ialiyev@mail.ru

Termal sular Azorbaycanin asason yiiksok dagliq orazilorinds yer sothino
yiiksok tozyiq vo temperaturla ¢ixirlar. Masalli rayonunun moévcud olan termal
sular1 iso doniz soviyyesindon 500-550 metr yiiksoklikdo cixir. Rayon ora-
zisindo on cox debiti olan alt1 termal su menbalarinin bir qisminin vaxti ilo
comisi 80 ¢ixis1 olmusdur. On ¢ox ¢ixis1 olan Orkivan - 28, Donuzotan - 23,
Qotursu — 17 va s. termal sularinin bazilarinin hararati 64°C-ys catir. Masalli
rayonunun termal sular1 osason Orkivan bolodiyyasi orazisindo Dambolov
daginin conub otoklorinds, Vilos caymnin hor iki sahilindo 210 m?-lik orazido
yerlosir.

Azorbaycanda tarixon vo hal-hazirda termal vo mineral sularin tam
doqiq sayr molum olmasa da, todqiqat¢ilar torofindon aparilan aragdirmalar
naticasinds onlarin say1 barodo miixtalif fikirlor mévcuddur.

Masall1 inzibati rayonunun daxil oldugu Lonkoran boélgasinin termal vo
mineral sulart Azorbaycanin digor bolgolorino nisboton az Oyronilmisdir.
Termal sular1 tarixon osason xarici 6lko alimlori torofindon todqiq edilmisdir
[2,4,5,6,7].

Sovet hakimiyyatinin ilk illorinds “OxoHomuueckuii BecTHUK A3epOaii-
mkana” jurnalinin 1924-cii il dordiincii ndmrasindo Orkivan mineral sularina
hasr olunmus “ApkeBaHCKHE MHHEpaJIbHbIC HCTOYHUKU B JICHKOpaHCKOM
ye3ne” moqalo istisna olmagla [7] Masalli rayonunun digor termal sulari ilo
bagli yazilara ¢cox az rast golinir.

Sonraki illordo Azarbaycanda, o climlodon Lonkoran gezasinda mdvcud
olan termal vo mineral sularin temperaturu, debiti, kimyavi torkibi va s. barado
tam dolgun molumatlar [7] verilso do, onlardan neca istifado masalalarilo bagl
konkret molumatlar yoxdur.

Masalli rayonunun termal sulari ilo bagli verilon tarixi malumatlardan
100 ilden artiq vaxt ke¢cmasino baxmayaraq, bu problemi dyronon todqiqatci
miitoxassislor bu giin yeno do rayonun alt1 termal sular1 haqda verilmis tarixi
molumatlardan istifade edirlor. Tarixi monbalor igorisinda gostarilon problemin
cografi noqteyi-nozordon Oyronilmosinds azorbaycanli alim Mirzo-Mommad
Olibay Sofiyevin 1850-ci illorde yazdigi termal sularin cografi mosslolorine
dair mogqalslorindo daha cox yer ayirmisdir [8]. Digor tarixi monbolords
arazinin geologiyasi, hidrogeologiyasi, xarakterizo olunan termal sularin debiti,
temperaturu, kimyovi torkibi vo s. mosololor genis sorh edilir. Rayonun
orkivan vo s. termal sularimin xarici 6lko alim vo miitoxassislori torafindon
aparilmis todqiqat islorindon 100 ildon ¢ox vaxt ke¢gmasino baxmayaraq termal
sularin kimyavi torkibi, temperaturu, debiti va s. haqda verilmis molumatlar
miiasir dovradak doyismaz olaraq qalmis kimi gostorilmasi goti diizgiin deyil.
Bu hagda on ¢ox fikir 1954-cii ildo ©sgorov O.H. torafindon verilmisdir [9].

Diinyada termal sular olan 6lkslords termal sularin yuxarida gostorilon
gostaricilori har il yenidon Gyronilir. Termal sulardan istifado edonlor termal
suyun horaratinin ne¢o doraco olmasi ilo yanasi onun horaratini istifadogilorin
istayino uygun sokilds artira v ya azalda bilirler.
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Azorbaycanin, o climlodon Masalli rayonunun termal vo mineral sularinin
Oyronilmosindo M.A.Qasqayin kecon osrin 50-ci illorindo nosr edilmis “Mu-
HepaJibHbIe UCTOUYHUKHN A3epbaitmkanckoir CCP” (Baki, 1952, 503 s.) monog-
rafiyasinda Azaorbaycanin, o cimlodon Masalli rayonunun mineral su monbe-
lorindon ©Orkivan, Donuzotan, Qotursu, Misar¢ay termal sular1 xarakterizo
edilmisdir [9]. ©.H.Oskorovun «MuHepanbHbIe HCTOYHUKH A3epOaliKaHCKON
CCP” (Baki, 1954, 334 s.) monoqrafiyast Azorbaycanin termal sularinin oy-
ronilmasinds avazsiz xidmatlori olan asarlorden biridir. Monoqrafiyada Masalll
rayonunda yerlogon Orkivan, Donuzotan, Qotursu, Misarcay termal sulari
otrafl1 xarakterizo edilir [10].

Bir fakti xiisusi qeyd etmok lazimdir ki, Sovet hakimiyyatinin son
illorinds vo miistaqil Azarbaycanin 25 ilinde Masalli rayonunun biitiin termal
sularina aid gostoricilor haqqinda osason xarici miitoxossislorin gadimds
verdiyi molumatlar toskil edir. Bu vatonparvarlikdon uzaq oldugundan ona qo-
tiyyan yol vermok olmaz, 6ziine hérmot edon har bir miitoxassis buna gotiyyon
yol vermomolidir. Bu plagiat¢iligdan 6zgs bir sey deyilir.

Masalli rayonunun termal sular1 barodo modvcud olan tarixi monbalori
aragdirarkon molum olur ki, onlar osason geologlar, hidrogeologlar vo s.
todgiqatcilar torofindon dyronilmisdi. Kegon asrin 50-ci illorindo Masalli rayo-
nunun termal su monbalorindon yalniz Orkivanda oOrtiilii vanna binalar1, agiq
havada hovuz va tibb mantoqasi faaliyyat gdstormays baslamisdir [10].

Masalli rayonu orazisindo ke¢misde vo hal-hazirda istifadods olan
Orkivan termal sulariin comi 2 ¢ixis1 qalmisdir. Onun biri termal su, digori is9
temperaturu 18-20°C olan comi bir ¢ixighi miilayim isti sudur. Vilos ¢aymnin sol
sahilinds temperaturu 50°C-ya, debiti iso 627 min litr/giin togkil edon Orkivan
termal suyu hal-hazirda ohalinin saglamhig vo istirahotinin togkili {i¢lin
Azorbaycanda osas termal su monbayidir.

1971-ci ildon Orkivan Istisu sofa ocag {imumittifaq miialico kurort
sanatoriyasi adini almig, 1998-ci ildon iso bu sofa ocagi 6zallosdirilib, sofa mor-
kozi “Fatmayi-Zohra” sofa sanatoriyasi adlanir. Orkivan istisu arazisinds kegon
osrin 50-ci illorinds 12 vanna otag foaliyyst gostormisdir [10]. Bu sofa mor-
kozindon 6z saglamliglarint barpa etmok liclin asason Azaorbaycanin conub
bolgalarindon movsiim orzinds 50-ci illords orta hesabla 6 mina yaxin shalinin
istifado etmosi gostorilir [10]. Hal-hazirda sofa morkozindon hor il moévsiim
orzinda neg¢a naforin istifade etmosi haqqinda rosmi statistik malumat olmasa
da, bizim gifahi sor§umuza osason 4 aylig movsiim orzindo ondan toxminan 20-
25 min nofor Azerbaycan vo xarici 6lke votondaslarinin istifado etdiyi bolli
oldu.

Orkivan su manbayindon 500 m gorbdas, Vilas ¢ayinin sag sahilinda, bir-
birindon 30 metr moasafodo yerloson, vaxti ilo 20 ¢ixist vo 1,6 milyon litr/giin
debiti olmus, horarati 63-64°C olan, hal-hazirda iso ne¢o ¢ixisinin moveud
olmast malum olmayan Donuzotan termal su monbayi yerlosir. Hal-hazirda bu
moanbadan sistemsiz sokilda istifads olunur.
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Orkivandan 2,5 km qgarbs Vilos cayimin sahilinds, 35 m?” srazids yerloson,
tarixon 17 ¢ixig1 olan, giindalik debiti 4 milyon litr/giin, horarati 60°C olan,
torkibinds kifayot qodor metan qazi, az miqdarda yod vo brom olan Qotursu
termal su monbayi yerlosir. Ofsuslar olsun ki, hal-hazirda bu termal sudan da
¢ox samorasiz sokilda istifado edilir [9, 10].

Orkivan termal suyundan 3 km conub-qorbde 100 m? erazido yerloson
tarixon 7 ¢ixist olmus, metan qazi torkibli, Misarcay termal suyunun debiti 120
min litr/sutka, horaroti 31-45°C olan, termal sudan da hal-hazirda istifado
edilmir [9,10].

Bundan 50-70 il 6nco Masalli rayonunun mdvcud olan ¢oxsayli termal
sularinin ¢ixislarinin ¢oxu baximsizliq vo biganoslik {iziindon batmis, yalniz
Orkivan termal su monbayinin iki ¢ixis1 qalmigdir. Bunlara hom do termal su
monbalorinin asasan Vilog ¢cay1 yataginda yerlosorok ¢ayda fasilslorls bas veron
sel, stirlisma va s. kimi tobii folakatlor bas vermasi sobab olmusdur. Yerdo
galan digor su manbalarinin he¢ birindon shalinin saglamliginin barpasi iigiin
istifads edilmir.

Azarbaycanin digor termal su monbolorindo hor il mialica edilonlorin
sayina goro miiqayiso etdikdos, Orkivan sofa monboyi Azorbaycanda on qa-
baqcil yerds durur. Xiisusi olaraq burada revmatizm, dori, boyrak va sidik yol-
lar1 xostoliklori, radikulit, prostat, hipertoniya, qaraciyar, 6d yollari, bagirsaq,
gadin xostaliklori, gadin vo kisi sonsuzlugu, moads xastoliklori vo s. miialico
edilir.

Temperaturu 30-55°C, debiti 627 min litr/giin olan Orkivan gofa bula-
gindan bu giin do tam somarali istifads edilmir. Bu termal suyun ytiksok hora-
rotindon istifade edib, 170 yerlik kompleksin yasayis binalarinin, iaso miios-
sisalorinin qizdirilmasinda istifads etmok olar. Homginin bu termal suyun ha-
raratinin son 20-30 ilds osason doyismoz qalmasini nazars alaraq, kompleksin
orazisindo istixana tosorriifatinin yaradilmasi da mogsadouygun olardi.

Diinyada termal sularla zongin olan 6lkolordo mehmanxanalar, otel vo
kempinglor bilavasito termal sularin yaxinhiginda tikilir, shalinin il boyu
istifadosi iiclin istllaciq vo qismon do istiiortiilii hovuzlar insa edilir.
Olgiisiindon vo istifado edonlorin saymdan asili olaraq hor belo bir hovuz 6z
Olkosing ildo milyonlarla ABS dollar1 moblaginda golir gotirir. Bu mogsadlo
bos niyo Masallidaki termal sulardan istifads edilmir?

Cox toossiif ki, belo qiymatli sofa monboyinds insa edilmis vanna vo ¢ox
kigik hocmli miialicovi hovuzlardan yash vo sikost insanlarin asan istifado edo
bilmalori nozars alinmamuisdir.

Masalli-Yardimli avtomobil yolunun sol hissasinds, Vilos cayr yataginin
hor iki sahilindo Masalli rayonunun termal sularmin yerlosdiyi orazi enli-
yarpaqlt mesolori, olverisli iqlimi, gozal tobioti ilo se¢ilir. Masallidan 15 km,
Baki sohorindon 259 km, Xozor donizindon 20 km, Baki-Astara domir yo-
lundan 25 km, Laonkaran beynolxalq hava limanindan 30 km masafods yerloson
bu orazi yaxin golocokda Azarbaycanin beynoalxalq shamiyyatli on inkisaf edon
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miialico istirahot morkozlorindon birino ¢evrilo bilor. Gostorilon islorin hoyata
kecirilmosi iiglin Rayonun orazisindo vaxtt ilo olmus, sonradan onlarin
oksariyyatinin batmis gdzlorinin yenidon borpasi iigiin Azorbaycan hokumati
rayon toskilatlarina har ciir yardim gostormolidir.

Moaqalo miiolliflori onu da xatirlatmaq istoryir ki, bu godor termal su
monbayi olan 6lkads, onlardan diizglin vo somarali istifado edilss, bunun
miiqabilindo hor il rayona 50-100 milyon ABS dollar1 mablogindo golir
gotirmak olardi. Bizim fikrimizca bu dovlet ohomiyystli sahadon yaxin
golacokds daha somorali istifads edilmasinin reallagsmasi on {imdo masalalordon
biri olmalidir.

Yuxarida deyilonlori iimumilasdirorak asagidaki naticolora golmak olar:

Masalli rayonundaki termal sularin yerlosdiyi orazi, termal sularin
kimyovi torkibi, debiti, temperaturu vo s. kimi gostroricilori Car Rusiyasi
dovriindo asason polyak, rus, alman vo s. 0lko alimlori vo miitoxassislori ilo
yanast yegano Azorbaycanli alim Mirzo-Mommad ©Oliboy Sofiyev torofindon
cox otrafli dyronilmisdi. Bu saha ilo masgul olan miitoxassislor, faktiki olaraq
hal-hazirda 6z foaliyyotini miixtalif tobii folakotlor vo s. saboblor noticosindo
dayandirmis termal sularin oksoriyyetinin guya yeno do fasliyyotdo olmasini
yazanlarin diizgilin olmayan rogomlor vermasi tam yanhsdir [11].

Rayonun orazisindos tarixon mdvcud olmus 6 termal sudan hal-hazirda
comi ikisindon somorali istifads edilir. Rayonun 6 termal suyunun 80 ¢ixisinin
olmasinin hal-hazirda bazi monbslords qeyd edilmasi fakti diiz deyil.

Umumiyyatlo, Azorbaycanda, o ciimlodan Orkivan sofa morkazine hor il
golonlorin sayinin koskin surotdo asagi gostorilmosi, asason vergidon yayinmaq
magsadi iiclin edilir. Belo ugotun dovlat statistika komitosi torofindon diizgiin
aparilmasi naticosinds foaliyyotdo olan termal su monbaoyinin somaraliyi haqda
dogru fikir yiiriidiils bilor.

Orkivan miialico markozine xarici 6lkslordon hor il golonlorin sayini daha
¢ox artirmagq li¢iin reklam isi miiasir toloblors uygun toskil edilmolidir.
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HAIIPABJIEHUSA U3YUYEHUU TEPMAJIBHBIX BOJ
MACAJUIMHCKOT'O PAMOHA Y UX 3®®EKTUBHOE UCIOJIb30BAHUE

H.A.BABAXAHOB, U.A.AJIUEB
PE3IOME
B cratbe B niepBbie B AzepOaiipkaHe B COLUATbHO-Teorpad)uueckoM HapaBIeHUN Pac-
CMaTpUBAIOTCSl TepMalbHbIe BOABI MacalUIMHCKOTO pailoHa ¢ UCTOPHYECKUX BPEMEH 110 Ha-
CTOSIIIET0 BPEMEHH, 0XapaKTePHU30BaHbl MOTEHIMAIbHBIC BO3MOXKHOCTH 3THX BOJ, Mpeisara-
€TCA pAn O6OCHOBaHHbIX HaYy4YHO-TIPAKTUICCKUX Hpe[[ﬂO)KCHI/Iﬁ B OEIAX panuoHaJIbHOTO HC-
10JIb30BAaHUs TEPMAJIbHBIE BOABI MacaluIMHCKOro pailoHa.
KitoueBble ci10Ba: TepMaibHbIe BObI MacaluIMHCKOTO paiioHa, HAMpaBICHHE H3yJeH-
HOCTH U UX PallHOHAIBHOE HCIIOIB30BaHHUE.
THERMAL WATERS OF MASALLI REGION AND THEIR EFFECTIVE USE
N.A.BABAKHANOYV, LLA.ALIYEV
SUMMARY
The article is the first to provide a socio-geographical study of the thermal waters of
Masalli Region of the Azerbaijan Republic begining from the ancient times up to nowadays, to
characterize potential possibilities of these waters and provide a number of scientific-practical
recommendations with the purpose of the rational use of the thermal waters of this region.

Key words: Thermal waters of Masalli region, research directions, rational use.
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SORQI KUR COKOKLIiYININ EKZODINAMIK PROSESLOR
OSASINDA EKOGEOMORFOLOJI SORAITININ
QiYMOTLONDIRILMOSI
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AMEA-nin ak. H.9.9liyev ad. Cografiya Institutu
huseynkhalilov@yahoo.com; jeyhungasimov@mail.ru

Boyiik dagidict (destruktiv) va yaradici (konstruktiv) faaliyyati ilo saciyyalonan
ekzodinamiki morfogenez proseslor endogen proseslarin faaliyyati naticasinda amoalo galmig
morfostrukturlarin ilkin xarici gériiniisiinii ahamiyyatli daracads dayisorak relyefin yeni
morfogenetik tiplarinin — morfoskulpturlarin yaranmasina gotirib ¢ixarmisdir. Statik va
endodinamik relyefomalagatirici amillarla, eloca da arazinin fiziki-cografi soraitinin digar
komponentlari ila qarsiligh alagqads va tasirda faaliyyat gostoran ekzodinamik proseslor onun
ekogeomorfoloji soraitinin formalasmasinda miihiim rol oynayir. Moaqalada ‘orqi Kiir
¢cokakliyinin ekogeomorfoloji saraitina tasir edon relyefin ekzodinamik amillarinin genis tohlili
verilir. Orazinin CIS texnologiyasimin tatbiqi ilo fordi va kompleks sakilda ekzogen amillora
gora ekogeomorfoloji giymatlondirilmasi va rayonlasdiriimast aparilmisdir.

Acgar sozlor: ekogeomorfoloji sorait, ekzogen amiller, ekogeomorfoloji qiymatlon-
dirma, ekogeomorfoloji rayonlasdirma, CIS

[lk baxisdan diizon relyef tosiri bagislayan Sorqi Kiir ¢okokliyindo faaliy-
yot gostoron bir sira ekzodinamik proseslor onun ekogeomorfoloji soraitinin
miirokkoblosmasine sobab olmusdur. Respublika orazisinin 30%-don ¢oxunu
toskil edan, shalisinin 20%-don ¢oxunun maskunlasdigr Sorqi Kiir ¢okakliyinin
geoloji, geomorfoloji vo basqa fiziki-cografi komponentlorinin otrafli dyronil-
mosina baxmayaraq miiasir dovrde orazido Cografi Informasiya Sistemloring
(CIS) vo mosafodon zondlama materiallarina (MZ) osaslanan, obyektiv vo
doqiq ekogeomorfoloji todqgiqatlarin aparilmasina ehtiyac baximindan tod-
gigatin mévzusu mithiim aktualliq kesb edir.

Azaorbaycan Respublikas1 orazisinin geomorfoloji rayonlasdirilmasi
sxemind asason tadqiq olunan orazi Conubi Qafqaz oyalstinin Kiir ¢okokliyi
vilayatinin Kiir-Araz ovaligi yarimvilaystinin Sirvan, Conub-Sorqi Sirvan,
Kiiryani, Mugan, Salyan geomorfoloji rayonlarini, Ceyran¢dl-Acinohur
ondagligi vo Kicik Qafqaz maili diizenliklori yarimvilaystlorinin miivafiq
olaraq Longabiz-Olot, Horami vo Mil, Qarabag geomorfoloji rayonlarini ohato
edir [1]. Olko orazisinin ekocografi rayonlasdirilmasi sxemino osason isd o,
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biitovliikkdo ekoloji soraiti cox gorgin doraco ilo giymotlondirilon Aran rayo-
nunu, ekoloji soraiti gorgin daracs ilo qiymatlondirilon Gonce-Agdam-Agsu ra-
yonunun oksar hissosini, Qobustan, Lonkoran rayonlarinin miioyyon hissalorini
ohato edir [2].

Toadqiqgat orazisinin ekogeomorfoloji gorginlik doracasino gors rayonlas-
dirilmasi1 ekzodinamik proseslorin, eloco do antropogen tosirlorin fordi vo
kompleks sokildo giymatlondirilmasi asasinda 8 balliq skala tizro aparilmigdir.
Bu zaman geomorfoloji ¢6l tadqiqatlarindan toplanmig materiallarin, aerokos-
mik sokillorin interpretasiyasi vasitosilo orazido inkisaf etmis miiasir ekzodi-
namiki proseslorin mokan vo zaman c¢or¢ivasindo tozahiirli, orazi iizro pay-
lanmasi, intensivliyi arasdirilmis, relyefi miirokkoblosdiron morfostruktur vo
morfoskulpturlarin morfogenetik vo morfotektonik xiisusiyystlori tohlil edil-
misdir. Sonraki marhaloda ArcGiS 10.2 programinda ekzogen amillorin vo rel-
yef formalarinin, tortib olunan ekogeomorfoloji rayonlagdirma xoritasinin ikin-
ci dorocoli mozmun elementlorinin cografi informasiya bazast yaradilmis vo
CIS miihitindo tohlil aparilmigdir.

Tadqiqat orazisinds geomorfoloji risk vo tohliiko yaradan ekzodinamik
prosesloro dasqin, subasma, caylarin yan eroziyasi, yarg§an-qobu eroziyasi,
sothi yuyulma, psevdokarst (gil karstlar1), deflyasiya, eol akkumulyasiyasi,
soranlagsma vo bataqliqlasma, doniz sahilindo abraziya proseslori aid edil-
misdir. Burada inkisaf etmis akkumulyativ monsali alliivial, alliivial-proliivial,
alliivial-delta, alliivial-gol-axmaz, deliivial, proliivial-deliivial, alliivial-doniz
akkumulyasiyast kimi ekzogen mongoli konstruktiv relyefomologatirici
proseslor iso nisboton miinbit ekogeomorfoloji sorait yaratmisdir.

Kiir caymin asagi axarinda bas veron dasqinlar vo subasma ohalinin
igmoli su ilo tominatina, kond tosorriifatina boyiik ziyanlar vurur, ¢ay yataginda
sahillori yuyub ugurmaqla korpiilorin, miixtalif tikililorin dagilmasina, yollarin
vo basqa kommunikasiya xotlorinin, suvarma vo meliorasiya sistemlorinin
siradan ¢ixmasina, bir sira xostoliklorin yaranmasina sabab olur. Dasqinlarin
tosiri ilo inkisaf edon ekzomorfogenez proseslor do (torpaqlarin eroziyasi,
soranlagma, bataqliqlagsma) insanlarin hoyat vo tosorriifat foaliyyotine manfi
tosir gostarir. Umumiyyatlo, arazido yerloson sohor vo qosobalorin 33,3%-i,
kond yasayis montogolorinin 44,1%-1, kond tesorriifatina yararli torpaqlarin
29,8%-1, nogliyyat yollarinin 53%-1, kollektor-drenaj sobokosinin 62,2%-i,
suvarma kanallarinin 45,6 %-i vaxtasir1 dasqinlara moruz qalmisdir [3]. 2000-
2010-cu illar arzinds bas veran dasqinlar zamani respublika iqtisadiyyatina 1,5
mld. manatdan (bunun da 66,7%-1 yalniz 2010-cu ildo bas veron dasqinlarin
payina diislir) ¢ox maddi ziyan doymisdir.

Osason, Kiir vo Araz ¢aylarinin sahillorinds intensiv sokilds inkisaf edon
yan eroziya dasqindan miihafizo moqgsadilo tikilmis sahil vallarinin yuyulub
dagilmasina, cay sahillorinds va sahils yaxin orazilords yerloson yasayis mon-
togalarinin, hoyatyani saholorin, baliggiliq tesorriifatlarinin su altinda galma-
sma sabab olur. Bu tip eroziya, hamg¢inin Kiirok¢ayin asagi hissasinds, Saba
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diizii daxilindo Pirsaatcayin dorasindo vo basqa saholordo do miisahido edilir
[4].

Yiiksok minerallasma doracasine vo duzlu kimyovi torkibo malik qrunt
sulariin sathe yaxin olan orazilorinds subasma (intensiv atmosfer yagintilari
vo ya dasqin zamani), batagliglagsma, soranlagsma vo gil karstlar1 (psevdokarst)
kimi proseslor inkisaf etmisdir.

Sarisu gol bataqliq sistemi, Agcala vo Mahmudgala gollorinin, Qizilagac
korfazinin otraf saholorinds intensiv bataqliqlagsma prosesi orazinin tosorriifat
cohatdon monimsanilmasi cohatdon miisyyan ¢atinliklor toradir.

Umumi sahasi 2,2 min ha olan Kiir-Araz ovaliginin toqribon 60%-i orta
vo siddatli doracads sorlagsmisdir. Soranlasma prosesinin inkisafina hom tobii,
hom do antropogen amillor tosir gostorir. Tobii amillor sirasina arid iqlim so-
raiti, ¢okiintiilorin yiiksok minerallagsma doracasi vo filtrasiya qabiliyyati, suke-
¢irmoz layin vo qrunt sularinin sathe yaxin yerlogmasi, antropogen amillor sira-
sina iso orazinin fiziki-cografi soraiti nozors alinmadan irriqasiya islorinin
apartlmasi vo s. daxildir [5].

Intensiv tektonik galxmaya moruz galan Duzdag, Godokbozdag tiralori,
Gonco-Bozdagi, Qaraca, Qocasen-Goygay, Qaramoryom, Longobiz, Qalama-
din, Boyiik vo Kicik Horomi, Olot, Boyiik vo Kicik Misovdag kimi cavan mor-
fosturkturlarin dik vo arid iglim soraiti ilo forglonon conub yamaclarinda
maksimal pargalanma dorinliyi 50-60 m-o qodor ¢atan yargan eroziyasi intensiv
inkisaf edorok gil karstlar1 (psevdokarst) ilo birgo torpag-bitki Ortliylindon
mohrum, tosarriifat cohotdon tamamilo yararsiz bedlend tipli sahalorin genis
yayilmasina sobab olmusdur [6]. Six yargan sobokosi vo yiiksok minerallagma
dorocesi ilo forqlonon palgiq vulkanlarinin brekciyalar dagotoyi sahalore
dasmaraq ¢oOkdiriilmiis vo homin orazilords soranliglarin inkisafina sobab
olmusdur. Nisbaton zoif tektonik galxmanin vo meylliyin, eloco do miilayim
iqlim soraitinin oldugu, torpag-bitki Ortiiyiiniin tam sokildo deqradasiyaya
ugramadigi vo qismon saxlandigi Kicik Qafqazin dagotoyi zonasinda, Ingar-
Longobiz silsilosinin simal yamaclarinda, Lonkeran Muganinda, Misovdag,
Girovdag vo Babazanan tirslorinin simal vo simal-sorq yamaclarinda, hamginin
Padar, Sahsiinnii, Yastiel, Sorbatqobu vo s. kimi basdirilmis qalxmalar {izorin-
do inkisaf etmis qobu eroziyasi yargan eroziyasi ilo miiqayisodo miilayim
ekogeomorfoloji gorginliyi ilo farqlonir.

Meylliyi 2-3°-3 (bazon 5°-9) catan sahalords (Qarabag, Mil diizonliyinde
vo Sirvan diizonliyinin dagotoyi hissolorindo) nisboton genis yayilmis sothi
eroziya torpagin mahsuldar qatinin yuyulmasina sabob olur.

Osasan, Conub-Sarqi Sirvanda, Mugan va Mil diizonliklorinin ayri-ayri
mohdud sahalorinde inkisaf edon deflyasiya prosesi naticasinda qis otlaglar
kimi istifado edilo bilon boylik orazilor torpaq Ortiiylindon mohrum olmus vo
denudasiyaya davamsiz yumsaq Yeni Xozor yash c¢okiintiilor sotho ¢ixmisdir.
Soran ¢okokliklordon kiilok vasitosilo daginan yiiksok minerallasma doracasine
malik xirda toz hissaciklori eol akkumulyasiyasi naticesindo otraf saholors,
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eloco do tosorriifat saholorino ¢okdiirtiliir vo qeyd edilon orazilorin soranlas-
masina sobab olur. Eol proseslari naticasinds, hamginin geyd edilon arazilords
qum topaciklori kimi relyef formalar1 yaranmigdir [7].

Sahilyan1 orazilordo inkisaf edon abraziya prosesi Neftcala rayonunun
Sariqamis, Sahiloba, Dalgali, Lonkoran rayonunun Sirvanh, Kiirdili, Nori-
manabad-2, Baliq¢ilar, Uziimgiiliik, Norimanabad-1, Lankoran ovaliginda yer-
loson Vel, Siyovar, Qamisovka, Sahagac kondlorino vaxtasiri ciddi ziyanlar
vurmusdur.

Kiir vo Araz caylar1 sahilinds yerloson orazilori dasqin, yuyulma vo
subasmadan miihafizo etmok maoqgsadilo qoruyucu bondlor tomir edilmali,
onlarin sothi betonlanmalidir. Kiirboyu yalniz talalar soklindo rast golinen
tuqay mesolori barpa edilmolidir. Bu hom do ¢ay sahilino yaxin orazilordo
grunt sularinin saviyyasini tonzimlomoyo sorait yaradir. Donizkonar1 yasayis
montogolorinin arazilorini yuyulmadan miihafizo etmok {iigiin dalgaqiranlar vo
gapayici bondlor insa edilmalidir.

Sarqi Kiir ¢okokliyinda qrunt sularinin saviyyasinin qalxmasi ilo olagodar
soranlagsma vo batagliglasma proseslorinin garsisinin alinmasi {i¢lin goriilon
meliorativ todbirlorlo yanasi suvarma normasina amal edilmsli, yeni suvarma
sistemlori ¢okilorkon c¢okiintiilorin litofasial xiisusiyystlori nozors alinmali,
movcud magistral vo tosorriifatlararasi kanallar, kollektor-drenaj sistemlori
beton oOrtiiklorlo iizlonmoli, istismar miiddoti sona yetmis tosorriifatdaxili
kanallar lagv edilmali, qapali (dairavi) suvarma sistemlari yaradilmali, selloma
suvarma tisulundan damcili suvarma iisuluna kegilmalidir. Bu todbirlor hom do
global iglim dayismalori vo sohralagsma soraitindo sudan gonastlo istifadoys
sorait yaradir.

Eol proseslarinin qarsisinin alinmast ticiin hamin proseslorin yayildigi
orazilordo meliorativ tadbirlorin goriilmesi, homg¢inin coxillik ot bitkilorinin,
quraghiga davamli agac vo kol ndvlorinin okilmasi, tarlagoruyucu mesolorin
salinmas1 mogsodsuygundur. Dik yamacl silsilo vo tirolordo inkisaf edon yar-
gan-qobu eroziyasinin siirotini longitmok {i¢lin do on effektiv {isul
fitomeliorativ isullar hesab olunur.

Notica. ArcGIS 10.2/ArcMap programinin totbigi ilo Sorgi Kiir
¢cokokliyinds ekzodinamik gorginliys gore dord - zoif (1-2 bal), miilayim (3-4
bal), orta (5-6 bal) vo yiiksok (7-8 bal) gorginlikli rayon vo bunlarin daxilinds
24 yarimrayon ayrilmis vo ekogeomorfoloji rayonlagdirma xoritesi tortib
edilmisdir (sok. 1).

Zoif gorginlikli (1-2 bal) rayonlar Sirvan, Novahi, Conub-Sorqi Sirvan,
Salyan, Mugan, Mil, Qarabag vo Kiirboyu diizonliklords inkisaf etmis alliivial,
gadim alliivial-g6l, alliivial-proliivial, proliivial-deliivial, alliivial-delta vo
alliivial-doniz mangali akkumulyativ vo denudasion-akkumulyativ diizenliklori
ohato etmisdir. Bu saholor Kiir, Araz, Pirsaat ¢aylarinin vo onlarin qadim vo
miiasir yataqlari, eloco do irriqasiya eroziyasi ilo parcalanmisdir. Bu rayonda,
homginin zoif dorocodo soranlasma, bataqliglasma, sothi yuyulma vo eol
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proseslori inkisaf etmisdir. Rayonun sahasi timumi orazinin 44,132 %-ni
(11562,841 km®) toskil edib, 7 yarimrayona ayrilmisdur.
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Sok. 1. Sarqi Kiir ¢okokliyinin ekzodinamik garginliys
gora ekogeomorfoloji rayonlasdirma xaritosi

Zsif garginlikli ekogeomorfoloji yarimrayonlar: 1.1. irriqasiya, xotti eroziya, sothi yuyulma,
soranlagsma vo bataqliglagsma prosesinin {istiinliik togkil etdiyi hamar, maili, pargalanmamus,
zoif parcalanmig alliivial, alliivial-proliivial, alliivial-g6l godim yataq, proliivial-deliivial
diizonliklor; 1.2. Irriqasiya eroziyasmin vo sothi yuyulmanin iistiinliik toskil etdiyi, zoif meylli
vo ya hamar, par¢alanmamis, gismon topacikli-¢okokli doniz, doniz-delta monsoli akkumulyativ
soran diizenliklor; 1.3. Dara eroziyasi vo sahavi yuyulmanin dstiinlik toskil etdiyi hamar,
par¢alanmamis gol-laqun, doniz mensoli akkumulyativ ¢okoklik; 1.4. Arid soraitds sothi
yuyulma, eol vo tokrar sorlasma proseslorinin iistiinliik togkil etdiyi zoif parcalanmis struktur-
denudasion, alliivial, proliivial-deliivial ¢okoklik; 1.5. Daro, irriqasiya eroziyast vo sothi
yuyulmanin istiinliik toskil etdiyi, maili, zaif parcalanmis alliivial, alliivial-proliivial, qismon
proliivial-deliivial diizonliklar; 1.6. Irriqasiya eroziyasinin, sothi yuyulma, eol vo tokrar sorlas-
manin istiinliik toskil etdiyi, qadim cay yataqlar ilo miirakkablosmis, alliivial-delta, alliivial-
proliivial, gismon doniz mengoli diizenliklor; 1.7. Irriqasiya, xotti eroziyanin vo sothi
yuyulmanin istiinliik toskil etdiyi, maili, zoif parcalanmig proliivial-deliivial diizenliklor.

Miilayim goarginlikli ekogeomorfoloji yarimrayonlar: 2.1. Arid soraitdo xotti eroziya, sothi
yuyulma, eol vo tokrar sorlasma proseslorinin {istlinliik toskil etdiyi meylli, zoif par¢alanmig
struktur-denudasion, alliivial, proliivial-deliivial dagdaxili ¢okoklik; 2.2. Daro, irriqasiya
eroziyasi, sothi yuyulma, bataqliqlasma vo tokrar sorlagma proseslorinin listiinliik toskil etdiyi
hamar, zoif meylli, parcalanmamis, zoif pargalanmus alliivial, alliivial-proliivial, alliivial-g6l
godim yataq, gismon doniz-delta diizonliklori; 2.3. Irriqasiya eroziyasmin, sothi yuyulma,
batagliglagsma vo sorlasma proseslorinin TUstiinliik toskil etdiyi, qedim ¢ay yataqlar1 ilo mi-
rokkoblosmis hamar, zoif pargalanmig alliivial, alliivial-delta, alliivial-gol qadim yataq, doniz
mangali deliivial diizonlikler; 2.4. Bataqliglasma, sorlasma, sothi yuyulma proseslarinin va
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irriqasiya eroziyasiin ustiinliik togkil etdiyi, pargalanmamus alliivial-gol qadim yataq mensali
tomas depressiyasi; 2.5. Dara eroziyasi, sothi yuyulma proseslorinin {stiinliik toskil etdiyi
dagotoyi maili zsif vo orta pargalanmis proliivial-deliivial, alliivial-proliivial diizenliklar; 2.6.
Sothi yuyulma, xotti eroziya, eol vo tokrar sorlasma proseslorinin iistiinliik toskil etdiyi meylli,
zoif pargalanmis doniz monsoli  denudasion-akkumulyativ, proliivial-deliivial, alliivial
diizenlikler.

Orta gorginlikli ekogeomorfoloji yarimrayonlar: 3.1. Sothi yuyulma, eol, tokrar sorlasma,
gismon bataqliglagsma proseslorinin va irriqasiya eroziyasinin iistiinliik toskil etdiyi hamar, zoif
parcalanmis topocikli alliivial, alliivial-delta, qismon alliivial-gbl-axmaz, proliivial-deliivial
diizonliklor; 3.2. Intensiv batagliglasma vo sorlasma proseslorinin, gismon irriqasiya ero-
ziyasinin Ustiinliik togkil etdiyi hamar, par¢alanmamis alliivial, alliivial-gol qodim yataq, gol-
laqun, gismon deniz mensoli diizenliklor; 3.3. Intensiv soranlasma, eol vo sothi yuyulma
proseslorinin, gismon irriqasiya eroziyasinin istiinliik toskil etdiyi, qodim ¢ay dorolori ilo
miirokkoblogmis, hamar, zoif pargalanmis topocikli alliivial, alliivial-delta, soran deflyasiya,
laqun-soran, doniz-delta, qismon doniz mongoli diizonliklor; 3.4. Doro eroziyasmin istiinliik
togkil etdiyi, meylli, zoif pargalanmis, sahilyani vallar vo tirslorlo miirokkoblosmis alliivial
diizonliklor; 3.5. Irriqasiya va xotti eroziyanm, intensiv soranlasma va bataqliqlasma prosesinin
iistlinliik togkil etdiyi, hamar, maili, zoif parcalanmig, qodim ¢ay yataqlari ilo miirokkoblosmis
alltivial, alltivial-proliivial, alliivial-delta, alliivial-g6l-axmaz diizonliklori.

Yiiksok gorginlikli ekogeomorfoloji yarimrayonlar: 4.1. Arid soraitdo intensiv yargan vo
qobu eroziyasinin, gil karstlarinin dstiinliik toskil etdiyi, dik yamacli, intensiv par¢alanmis
alcaq, qirisiq, struktur-denudasion daglar; 4.2. Intensiv eol, tokrar sorlasma va sathi yuyulma
proseslorinin dstiinliik toskil etdiyi, palgiq vulkani konusu, salzlar vo qrifonlarla miirok-
koblogmis, neft tullantilar1 vo modon sulari ilo ¢irklonmis, hamar, zoif par¢alanmis topacikli-
¢okokli doniz, doniz-delta, laqun-soran, soran deflyasiya diizonliklori; 4.3. Intensiv yargan vo
gobu eroziyasinin, gil karstlarinin {istiinliik toskil etdiyi, pal¢iq vulkanlar ilo miirokkoblosmis
struktur-denudasion, dik yamacli, intensiv pargalanmis al¢aq, arid qirisiq daglar; 4.4. Abraziya
vo doniz akkumulyasiyasinin Ustiinlik toskil etdiyi, subasma tohliikesi olan pargalanmamis
doniz sahili diizonliklor; 4.5. Sahil ug¢qunlarinin genis yayildigi, dasqin sulari ilo basilma
tohliikasi olan, hamar, pargalanmamisg, axmazlarla miirokkoblogmis Kiir vo Araz boyu alliivial
diizonliklar; 4.6. Intensiv eol va sorlasma proseslerinin iistiinliik toskil etdiyi, topacikli-¢okaokli
hamar, pargalanmamis, neft tullantilar1 vo madon sulari ilo ¢irklonmis denizin yerinds deliivial
soran diizanlik.

Miilayim gorginlikli (3-4 bal) rayonlara Kiir vo Araz c¢ay1 boyu yerloson
alliivial, godim alliivial-gol, alliivial-proliivial, alliivial-delta vo alliivial-doniz
mongali akkumulyativ diizenliklor, struktur-denudasion, proliivial-deliivial
gismaon alliivial mongali Sobadiizii dagarasi diizonliyi, Talisyan1t vo Mil
diizonliyindoki, eloco do Qalamadin silsilesi vo Misovdag tirasinin otokle-
rindaki proliivial-deliivial, gismon alliivial, alliivial-deliivial mongali denu-
dasion- akkumulyativ diizenliklor daxil edilmisdir. Kiir vo Araz ¢ay1 boyu ay-
rilmis yarimrayonlarda intensiv irriqasiya eroziyast fonunda miilayim doracods
doro eroziyasi, sothi yuyulma, batagliqlasma vo soranlagma proseslori, arid
iqlim soraitino malik Sobadiizii diizonliyinds, Qalamadin silsilasi vo Misovdag
tirosinin otoklorindaki diizonliklords ise yargan va qobu eroziyasi, eol vo tokrar
soranlagsma proseslori inkisaf etmisdir. Sothi yuyulma proseslorinin {istiinliik
toskil etdiyi dagotoyi maili Taligyant vo Mil diizenliklori miilayim doracods
dora vo qobu eroziyasi ilo pargalanmusdir. Sahesi 5832,136 km”-o gatan vo
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Umumi orazinin 22,259 %-ni togkil edon miilayim gorginlikli rayon 6
yarimrayona ayrilmisdir.

Orta gorginlikli (3-4 bal) rayonlar osason Kiirboyu, Sirvan diizonlik-
lorinin, Qizilagac korfozino nisboton yaxin zonalarmn alliivial, alliivial-prolii-
vial, alliivial-delta, alliivial-g6l-axmaz diizonliklorindos, Conub-Sorqi Sirvan
vo Salyan diizonliyinin, Novahi ¢okokliyinin, Haci-Elgi soranligi vo otraf
saholorin alliivial, alliivial-delta, soran-deflyasiya, laqun-soran vo akkumul-
yativ-doniz mansoli diizenliklorinds yayilmigdir. Ayri-ayri orta vo kigik sahali
lokal areallar soklindo iso orta gorginlikli rayonlara, Salyan diizenliyinin
gorbindo, Simali Mugan, Mil vo Qazanbulag-Naftalan diizonliklorindo rast
golmok miimkiindiir. Kiirboyunda yerlogon Sarisu gol-bataqliq sisteminda,
Qizilagac korfozi otrafinda hamar, parcalanmamis sotho malik orazilordo qrunt
sularinin sotho yaxin yerlogsmasi ilo olagodar intensiv batagliglasma vo
soranlagsma proseslori, arid iqlim goraitino malik Conub-Sorqi Sirvan vo Salyan
diizonliyinin, Novahi ¢6kokliyinin, Haci-El¢i soranligi vo otraf orazilorin qodim
cay dorolori vo xirda qum topaciklori ilo miirokkoblogmis saholorindo iso
intensiv soranlasma, sothi yuyulma, deflyasiya vo eol akkumulyasiyas: inkisaf
etmisdir. 5 yarimrayona ayrilan orta gorginlikli rayonlar 5723,397 km? sahoyo
malik olub, {imumi arazinin 21,844 %-ni ohato edir.

Yiiksok gorginlikli (7-8 bal) rayonlara intensiv tektonik qalxan, dik
yamacli, struktur-denudasion mangali, asason braxiantiklinal quruluslu yargan-
gobu eroziyasi, gil karstlar1 vo simal-sorq hissodo qeyd edilon proseslorlo
yanag1 pal¢iq vulkanizminin inkisaf etdiyi depressiyadaxili silsilo va tiralar, eol
vo soranlagsma proseslorinin, sopka ¢ollorinin inkisaf etdiyi, bazi yerlordo neft
tullantilar1 vo modon sulart ilo ¢irklonmis Conub-Sorqi Sirvan vo Salyan
diizonliklorinin doniz-delta, laqun-soran, soran deflyasiya mongali diizonliklori,
dasqin, subasma vo yan eroziyanin inkisaf etdiyi Kiir vo Araz c¢aylarmin,
abraziya prosesinin inkigaf etdiyi Xozor donizinin sahillori aid edilmisdir.
Yiiksok gorginlikli ekogeomorfoloji rayonlar 3082,471 km® sahoys malik olub
timumi arazinin 11,765 %-ni toskil edir. Yiiksok gorginlikli rayon daxilinds bir-
birindon morfostruktur vo morfoskulpturlarin morfoloji xiisusiyyatlorinin
forqina gore 6 yarimrayon ayrilmisdir.
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OIEHKA YKOT'EOMOP®OJIOTTUYECKHUX YCJIOBUI BOCTOYHOM YACTH
KYPUHCKOM BIIAJVWHBI HA OCHOBE 3K30JIMHAMMYECKHX IMPOIIECCOB

I' A XAJIMJIOB, 1:x..I'ACBIMOB
PE3IOME

B craThe mMpoKo NpoaHaTM3UPOBAHbI 3K30MHAMUYIECKHE TPOIECCHI, NTPAIOIINE BaXK-
HYIO ponb B opMHpOBaHUH penbeda BocTounoi yactu Kypunckoii Bnaanasl. C mprMeHEHH-
em 'MIC TexHONOTHI 10 MHIMBHUAYAIBHBIM M KOMIIEKCHBIM ITOKa3aTeNsiM MTPOBOAMIACH KO-
reomMop(oornieckasl OLCHKA M paifoHMPOBaHUE HCCIEAYeMOIl TepPUTOPHH. YCIOBHO OBLIH
BBIJICTICHBI YETBIPE palioHa: caObli, YMEPEHHBIH, CPEHNI M PaiioH BHICOKOTO HAIPSHKEHUS, U
JBaJIAaTh YeThIpe MOApalioHa. B kakmoM paiioHe ObUTH MEpedrCIICHBI BeIyIHe K30 INHAMH-
YEeCKHe POLIECCHI.

KioueBble ci10Ba: 3k0reoMopdoornueckue yeaoBHs, IK30reHHbIe HaKTOPBHI, IKOTeO0-
Mopoiorindeckas oreHKa, skoreoMmopdonornueckoe paioauposanue, ['IC

ASSESMENT OF THE ECOGEOMORPHOLOGICAL CONDITION OF THE
EASTERN PART OF THE KURA DEPRESSION ON THE BASE OF EXODYNAMIC
PROCESSES

H.A.KHALILOYV, J.Y.GASIMOV
SUMMARY

The article provides a wide analysis of exodynamic processes that played an important
role in the formation of the relief of the Eastern part of the Kura depression. On the base of
individual and complex indicators, with the application of GIS technologies,
ecogeomorphological assessment and zoning of the studied area were carried out. Four regions:
weak, moderate, medium and high tense regions and twenty four subregions were singled out.
Leading exodynamic processes were listed in each region.

Key words: ecogeomorphological condition, exogenous factors, ecogeomorphological
assesment, ecogeomorphological zoning, GIS.
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Miiasir dovrda yiingiil sanaye har bir olkanin igtisadi va sosial inkisafinda miistasna rol
oynayir. Daha ¢ox amoktutumlu va istehlak¢t yoniimlii olan bu saho ham xammalin ilkin
emalini, ham do hazir mahsulun istehsalini hayata kegirir. Sonayenin bu sahasinds mahsul
istehsalina ¢okilon xarclor asagr olur va sarf olunan vasait tezliklo qayidir. Mahz bu amillor
nazara alinmagla magalada Azarbaycanda yiingiil sanayeninin dayaniql inkisafini tamin etmak
va perspektivlarini miiayyanlagdirmak magsad kimi qarsiya qoyulmusdur. Magsada nail olmag
tictin maqalada yiingiil sonayenin xammal bazasini toskil edon kond tasorriifatt va kimya
sonayesi ilo qarsiligh alagasi geyd olunmus, yiingiil sanaye miiassisalorinin istehsal etdiklori
moahsullarin faiz dayiskanliyi gostorilmis, bu sahado dayamiqli inkigafi tomin etmok yollar:
arasdwrilmiy vo miihiim ahamiyyat kasb edan tokliflor verilmisdir.

Acar sozlor: ylingiil sonaye, kimya sonayesi, kond tosorriifati, dayaniqli inkisaf,
toxuculug, tikis, gdn-dori, ayaqqabi istehsali, xalgaciliq, pambiq parga, yun parca, ipak parga,
stini va sintetik lif.

Yiingiil sonaye ASK-nin (aqrar sonaye kompleksi) aparici sahalorindon
biri hesab olunur. ASK — kond tosorriifati ilo sonayenin garsilighh omokdas-
ligina, asas istilinliiyli iso xammalla istehsal sahalori arasinda birbasa alagalorin
yaradilmasina asaslanir. Bu iso 6z novbasindo istehsalin somaraliliyini artir-
magqla yanasi, kond yerlorindo ohalinin tesorriifat faaliyyetinin yiiksalmasina
sabob olur, regionlarin sosial-igtisadi inkisafina miisbot tosir gostorir.

Azorbaycan Respublikas1 miistaqillik olde etdikdon sonra tonazziil dov-
riinii yasayan ylingiil sonaye sahasi son illor miiosyyon qodar inkisafa baglamais,
hotta diinya bazarina bozi mohsullarin ixracina da nail olmusdur. Yiingiil
sonayenin inkisafi yerli xammal bazasinin formalasmasini talab edir ki, onun
da asas aparic1 qlivvasi kond tosarriifatidir. Lakin bu sahads kimya sonayesinin
istehsal etdiyi mohsullardan da (siini lif, siini gon va s.) genis istifado olunur.
Belo ki, miiasir dovrde ETT-nin (elmi-texniki toraqqi) nailiyystlorinin bu
sahaya genis totbiqi, tobii xammaldan asililig1 azaltmaqla yanasi, kimyavi yolla
alinan siini mohsullarin istehsalinin artirilmasina da gatirib ¢ixarmisdir.

Azarbaycanda yiingiil sonaye sahaslorinin inkisaf etdirilmasi ticilin kifayst
gador xammal ehtiyatilar1 vardir. Hoalo kegmis Sovet hakimiyyati illorinds bu
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saho yliksok soviyyods inkisaf etdirilmis pambigtomizlomo (Yevlax), pambiq
par¢a (Baki, Gonco vo Mingagevir), yun parga (Baki vo Ganco) vo ipak parca
(Soki, Samaxi, Ismayilli, Ordubad vo Xankondi) istehsal saholori ilo secilirdi.
Homin illords asason, Baki, Sumgqayit, Gonco vo Naxgivanda tikili hazir mallar,
trikotaj vo ayaqqabi istehsal edon miiossisolor, Sokido ipok parca fabriki,
Bakida gon-dori zavodu, Goncodo xalca kombinati, Xankondindo ayaqqgabi
fabriki vo s. obyektlarin tikilib istifadoys verilmasi ylingiil sonayenin inkisafini
daha da siiratlondirmisdir. Hazirda iso respublikamizda 66 toxuculuq, 57 tikis
vo 22 gbn-dori vo ayaqqabi istehsal edon miiassiso foaliyyot gostorir. Bu
miiossisalora Yevlax rayonunda “Lalo-Tekstil” MMC tikis fabrikini, Lonkoran
tikis fabrikini, Yevlax “Gilan-Dori” MMC, “Akkord” sirkotlor qrupunun
Agstafadaki tikis fabrikini, Sirvan soharindo pambiqtomizloms zavodunu, Baki
Iplik Fabrikini, Baki Tikis Evini, Baki Tekstil Fabrikini, Salyan “Atanur”
firmas1 yun emali zavodunu, “Soki ipok” ASC-nin nozdinds yeni baramaacan
sexi, Sumqayit “Intertekstil” ASC, Sumgayitda toxuculug, boya vo tikis
fabriklorindon ibarat “Gilan Tekstil Parki”n1 vo s. misal gostormok olar.

Hazirda respublikada foaliyyot gostoron toxuculuq miisssisslorinin
99,5%-1, tikis miiossisalorinin 99,2%-1, gdn-dori vo ayaqqabi miisssisalorinin
159 100%-1 geyri-dovlet sektorunda comlonmigdir.

Cadval 1
Azarbaycanda toxuculuq, tikis, gon-dari va ayaqqabi miiassisalorinin say1
(adad) va istehsal etdiklori mohsulun hacmi (mln. manat)

2005-ci il 2014-cii il
mohsulun moahsulun
miassisalor |miiossisalorin % hocmi, % miiossisalarin o, hocmi, o
say1, adad min. say1, adad mln.
manat manat

Toxuculuq 94 43,5 34,8 (62,6 66 455 48,7 1398
Tikis 93 43,1 16,3 (29,3 57 39,3| 54,5 (44,6
Gon-dari vo
ayaqqabi 29 13,4 4,5 8,1 22 152| 19,1 15,6

Comi: 216 100 | 55,6 100 145 100 | 122,3 | 100

Monba: Azarbaycanin sanayesi, 2015. ARDSK

2005 va 2014-cii il statistik gostaricilorinin miigayisasi respublikamizda
toxuculugq, tikis, gon-dori vo ayaqqabi sonayesindo foaliyyat gostoron miios-
sisalorin saymnin azaldigini gostorir. Belo ki, bu illor orzinds 28 toxuculug, 36
tikis vo 7 gon-dori vo ayaqqabr miiossisasi baglansa da, onlarin istehsal etdik-
loari moahsullarin hacminds artim tendensiyasi miisahido edilmisdir. Miivafiq
illorin iqtisadi gostaricilorinin tohlili gostarir ki, toxuculugda 13,9 mln. manat,
tikis sektorunda 38,2 mln. manat, gén-dori va ayaqqabi istehsalinda 14,6 miln.
manat doyorinds, bu miisssisalords ¢alisan is¢ilorin sayinda iso 7,7 min nofor
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artim geydo alimmigdir. Bununla yanasi, qeyd edilmolidir ki, 2014-cii ildo
mohsul istehsalinin hocminds tikis miiossisalori toxuculuq miiossisalorini
istolomis vo imumi mshsulun 44,6%-1 onun payina diigmiisdiir [5, 6].

Yiingiil sonayenin osas aparici sahosi toxuculugqdur. Respublikamizda
toxuculuq sonayesinin inkisaf tarixi qodim ononslers malikdir. Ilk toxuculuq
morkozlori Samaxi, Soki vo Ordubad rayonlart hesab olunsa da, XIX osrin
ovvoallorindo kustar toxuculuq dozgahlarina malik kicik emalatxanalar iri
toxuculuq sirkotlori ilo birlosdirilorak, digor regionlarda da giiclii toxuculuq
sonayesinin yaradilmasina sobab olmusdur. Azarbaycanda ilk iri sonaye iisulu
ilo igloyon toxuculuq miiossisasi XX asrin avvoallorinds H.Z.Tagiyev torafindon
Baki gohorindo tikilib istifadoys verilmisdir [10, s. 122]. Hazirda respublika-
mizda foaliyyot gostoron 66 toxuculuq miiossisasinds 48,7 min. manat
doyorindo mohsul istehsal olunur.

Molumdur ki, toxuculuq miisssisalari yerlogdirilorkon, xammal vo amok
ehtiyatlar1 amili miitloq nozors alinmalidir. Toxuculugun osas xammal bazasi
kond tosarriifati hesab olunsa da, bu sahado kimya sonayesindo istehsal edilon
mohsullardan da genis istifado olunur. Kimya sonayesinds istehsal edilon
toxuculuq saplar1 ¢esidino gbéro mono, kompleks, iplik vo kombina olunmus
saplara boliiniir. Toxuculugda daha ¢ox istifado olunan monosaplar hom tobii,
hom ds kimyavi tisullarla alinir. Monosaplar tobii iisullarla asason at tiikiindon,
kimyovi iisullarla iss sintetik polimerlordon hazirlanir. Bununla yanasi, mono-
saplara aid olunan metal saplar da vardir ki, kegmisdo bu saplar qizil vo ya
giimiisdon, hazirda iso mis vo ya aliiminiumdan hazirlanir. Mis vo aliimi-
niumdan alinan saplarin sathino qizil vo ya giimiisdon nazik tobaqe do ¢okilir.

Respublikamizda toxuculuq mallart istehsal edon ixtisaslagsmis pambiq
parca, yun parca, ipak parga vo xalcaciliq miisssisolori kigik istehsal sahalori ilo
tomsil olunurlar.

Pambiq parca istehsal edon miiossisolor toxuculugun sahs strukturunda
on aparici yerlordon birini tutur. Azarbaycan tarixon pambiq parga istehsal edon
osas regionlardan biri olmusdur. Bunun asas sabablori kimi bu sahonin ¢oxillik
tocriibasini, avadanligin alinmasini vo ixtisaslasmis is¢i qiivvosini, istehlak¢ini
vo naoqliyyat tominatint qeyd etmok olar [ 2, s. 7]. Pambiq parcalar osason bir-
cinsli olub, deformasiya vo siirtlinmoya qars1 kifayot qoder mohkomliyi vo
davamlilig1 ilo secilir. Yiiksok keyfiyyatli pargalarin toxunmasi iiciin tobii
pambiq vo yun qarisiqh liflorle yanasi, siini vo sintetik liflordon do istifads
edilir. Pambiq parcalar hazirlanarkon, onlara viskoz, polinoz, lavsan va nitron
kimi siini liflorin slava edilmasi, ylingiil sonaye sahslorinde kimyoavi xammalin
rolunun ytiksak oldugunu gostarir.

Sovet hakimiyysti illorinde pambiq okin sahslorinin geniglondirilmasi
qisa miiddat orzindo 6lkonin Yevlax, Salyan, Ucar, Bords va s. inzibati rayon-
larinda iri pambiqtomizloma zavodlarmin tikilorak istifadoys verilmasina tokan
vermisdir. Azorbaycanda movcud olan pambiq okin saholorinin 3/4 hissosi,
timumi okinlorin is9 50%-1 Kiir-Araz ovaligiin payna diisso do, pambiqciliq
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respublikanin digar bdlgalorinde do genis yayilmisdir. Oton illor orzindo bitki-
cilikdon alinan golirlorin togribon 75%-i pambiqgiligin payina diigmiisdiir.

Miistoqillik illerindo respublikamizda pambiq okin saholorinin azalmasi
yiingiil sanaye sahalorinin xammalla tominatina birbasa tosir gostormis, istehsal
soviyyasinin xeyli asagi diismasino sobab olmugdur. 1990-c1 ildo respublika-
mizda pambiq okin sahoslori 263,9 min ha., istehsal 542,9 min ton, mohsuldarliq
159 20,6 sent/ha. olsa da, 2014-cii ildo bu gostoricilor miivafiq olaraq 22,9 min
ha., 40,9 min ton vo 17,9 sent/ha. togkil etmisdir. Bu iso 6z novbasinds pambiq
parca istehsalinin inkisafina monfi tesir gostormisdir. 9gor 2005-ci ildo
respublikada 3099 min m” pambiq parga istehsal edilmisdirso, 2014-cii ildo bu
gostorici 3,7 dofo azalaraq 836 min m® olmusdur. Asagi gostoricilor pambiq
mahlic1 vo pambiq yataq aglarinin istehsalinda da 6ziinli gostormisdir. Belo ki,
2005-ci ilde 56 min ton pambiq mahlici, 561,6 min adod pambiq yataq aglari
istehsal olunmusdursa, 2014-cii ildo bu gostericilor azalaraq, miivafiq olaraq
13,5 min ton vo 406,4 min adad toskil etmisdir.

Yun parca istehsali iiglin zorif, yarim zorif, yarim cod vo ya cod yun-
lardan, tokrar istifado vo ya borpaolunmus yunlardan, yun istehsalinin tullanti-
larindan hazirlanmis ipliklordon do istifado olunur [2, s. 53]. Yarimyun
parcalarin hazirlanmasi {igiin istifado olunan lavsan, nitron, kapron vo viskoz
kimi kimyovi liflorin yuna olavo olunmasi iso parcalara pariltililiq versa do,
gigiyenik xiisusiyyatlorinin asagi diismasine sobab olur.

Yun pargalarin toxunmasi {li¢iin 9sas xammal qoyun yunu oldugundan, bu
sahonin inkisafi li¢lin qoyunlarin bas sayinin artirilmasi labtiddiir. 1990-c1 ildo
respublikada qoyunlarin say1 5,3 min. bas oldugu halda, 2014-cii ildo bu gos-
roticinin artaraq 7,9 mln. basa ¢atmasi yun istehsalina 6z miisbat tosirini gostor-
migdir. Bu iso yun istehsalinin 5,5 min ton artaraq, 16,7 min ton olmasina go-
tirib ¢ixarmigdir [4]. Lakin iqtisadi-cografi rayonlarin illor lizro statistik gosto-
ricilorinin dinamikast Abseron, Gonco-Qazax, Soki-Zaqatala vo Daglhq Sir-
vanda ham qoyunlarin bas saymin, hom ds yun istehsalinin azaldigin1 gostorir.

Umumiyyatlo, yunun yuyulub tomizlonmosine xeyli su tolob olundu-
gundan bu sahonin miiassisalori su monbaloring yaxin yerlosdirilir [1]. Mohz bu
sobab, onlarin arazi togkiline tosir edon asas amillordon biri hesab olunur. Yun
tomizlomonin texnoloji proseslorinds su ilo yanasi, goalovi vo soda mohsul-
larinin qarisigindan, kiikiird tursusundan va s.-don das istifads olunur.

Toxuculugun on golirli sahosi ipak parca istehsalidir. Ipok pargalarn
xammal bazasinin osasini barama, az hissasini iso kimyovi liflor toskil edir.
Kec¢mis Sovetlor dovriinde Azarbaycanda ipak parca istehsalinin yiiksok soviy-
yodo inkisaf etmosino baxmayaraq, hazirda bu saho 6z tonozziil dovriini
yasayir. Bunu, 1990-c1 ilds istehsal olunan 4,9 min ton barama istehsalinin
2014-cii ildo azalaraq comi 1 tona diismasi do siibut edir.

Barama istehsalinin azalmasi ipakgilik miiassisalorinin xammalla tochi-
zatinda bir sira ¢atinliklor yaratmigdir. Buna baxmayaraq, xaricdon gatirilon
barama xammal1 hesabina ipak parcalarin istehsalinda artim geyde alinmisdir.
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2005-ci ilde 437,2 min m®-o qars, 2014-cii ildo 553,4 min m’ ipok parca
istehsal olunsa da, respublikada bu mohsullara olan tolobat tam sokildo 6donil-
momis, xaricdon onun idxal1 yens do davam etmisdir.

2016-c1 ildon etibaron yenidon Olkomizdo ipokgiliyin inkisafini borpa
etmok mogsadilo Cindon 1 mlin. tut agaci tingi gotirilmis vo bir sira rayonlarda
bu agaclarin becorilmosine baslanilmigdir. Dovlatin dastayi ilo Iran vo Cindon
gotirilon barama siirfalori Agcabadi, Agdas, Bordo, Imisli, Kiirdomir, Sabir-
abad, Ucar, Yevlax vo Zardab inzibati rayonlarinda barama istehsal1 ilo moggul
olan fermerloro G6donigsiz olaraq paylanmisdir ki, bu da yaxin golocokds
respublikamizda ipakg¢iliyin inkisafina tokan vers bilor.

Toxuculugun godim saholorindon biri xalgagiligdr. Xalca vo xalgca mo-
mulatlarinin (palaz, kilim, xaral vo s.) xammal bazasin1 yun, pambiq, katan vo
s. toskil edir.

Sovet hakimiyyati illorindo Azorbaycanda xalgaciliq yiiksok soviyyado
inkisaf etmisdir. Tokco 1986-c1 ildo respublikada faaliyyat gostoran xalcagiliq
fabriklorinds 4,3 mln. m* xalca toxunmusdur. Lakin 1990-c1 ildon sonra 6lkodo
bas veran iqtisadi durgunluq bir sira sahaslorin, o climlodon, xal¢aciligin inkisa-
fina da monfi tosir gostormisdir [10, s. 125]. Problemlorin aradan galdirilmasi
mogsadilo 2004-cii ildo “Azorbaycan xalga sonotinin qorunmast vo inkisaf
etdirilmosi haqqinda” Qanun gobul edilmis, 2011-ci ildo Azarbaycan hokumati
UNESCO-nun Moskva Biirosu vo Azorbaycan Xalgas1 vo Xalg-Totbiqi Sonati
Dovlat Muzeyi ilo birlikdo “Azorbaycan xalcagiliq anonslori vo badii sonat
saholorinin saxlanilmasi vo tobligi moqgsodilo muzey tohsil programlarinin
inkisafi iizro” layiho hoyata kegirilmis, “2004-2008, 2009-2013 vo 2014-2018-
ci illorde Azarbaycan Respublikasi regionlarinin sosial-iqtisadi inkisafi Dovlot
Program1” ¢ar¢ivasindo regionlarinda ananavi xalq sonatinin inkisaf etdirilmasi
va barpasinin regionlar iizro togkilinin tomin olunmasi istigamatinda bir sira
tadbirlor hoyata kegirilmisdir. Goriilon todbirlors baxmayaraq, Azsrbaycan
xalgagiliginda istehsalin azalma tendensiyasi halo do davam etmokdadir. Bunu
Azorbaycanda xal¢a vo xalga momulatlar istehsalinin 2005-ci ildo 630,3 min.
m” oldugu halda, 2014-cii ilde azalaraq 1,6 min m*-o enmosi do siibut edir.

Yiingiil sonayenin on genis yayilmis saholorindon biri miixtolif ¢esidli
geyimlor istehsal edon tikis miiossisoloridir. Bu miiossisolorde osas etibarilo
geyim, moisat vo texniki mohsullar istehsal edilir ki, onlarin da asas xammalini
parga, tobii vo siini xoz darilor toskil edir.

Sovet hakimiyyati illorindo tikis miiossisolori tokco gohor vo rayon
moarkazlorinde deyil, homginin iri kond yasayis mentogalorinde do foaliyyat
gostorirdi. Hazirda respublikamizda istehlak¢ilara yaxin yerlogdirilon 57 tikis
miiossisasindo asasan yerli tolobat: ddomak iigiin mohsul istehsal edilir. Iri tikis
miiassisalori Baki, Sumqayit, Gonco, Yevlax, Mingocevir soharlorinda, eloco do
Salyan, Agcabadi, Agdas, Soki, Quba vo s. kimi inzibati rayonlarda, osason
xarici Olkolordon gotirilon xammal osasinda foaliyyot gostorirlor. 2014-cii ildo
respublikamizda xaricden idxal olunan xammal asasinda 1663 min ciit corab,
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314,7 min odod alt paltari, 106,4 min odod kisi kdynoyi, 208,1 min adod
ipokdon hazirlanmis sal, sorf vo s. mohsullar istehsal edilmisdir ki, bu da dovlot
blidcasing 54,5 mln. manat golir gotirmisdir.

Yiingiil sonayenin miihiim saholorindon biri gon-dari va ayaqqabi
istehsalidir ki, bu sahonin osas xammal bazasini inok, camis, qoyun, kegci,
donuz, at, maral vo s. heyvanlardan alinan gén dorilor togkil edir.

Dorilor méhkom, deformasiyaya, yeyilmoyo, temperatur vo riitubot
doyiskenliyine qarsi davamli olmalidirlar. Darilorin keyfiyyot gostoricilori
xammalin ¢esidindon vo kimyovi torkibindon ¢ox asilidir. Belo ki, tozs tobii
dorilorin torkibi su, ziilal, mineral maddo, yag vo yagabonzor maddo vo
karbohidratlardan ibarstdir. Tocriibalor naticasinds miisyyon edilmisdir ki, tobii
darilords az miqdarda ferment, pigment va kiikiirdlii birlosmalor do olur.

Miiasir dovrds gon ayaqqgabilarin hazirlanmasinda istifado olunan tobii
dorilorin tolobati tam sokildo 6doys bilmomasi, kimya sonayesindo siini vo
sintetik gon materiallarin istehsalin1 xeyli genislondirmisdir. Kimya sonayesi
ayaqqabi istehsalt miiossisolorini sintetik gon materiallarla yanasi, boyaq,
asilayici, yapisqan vo s. mohsullarla da tochiz edir. Bu mohsullardan istifads iso
istehsal olunan ayaqqabilarin istismar miiddstinin xeyli uzadilmasina imkan
verir.

Respublikamizda mdvcud olan gon-dori emalr zavodlart osas etibarilo
Baki vo Yevlax soharlorinds foaliyyat gostorirlor. Yevlaxda foaliyyot gostoron
gon-dori emal1 zavodunun giindalik istehsal hocmi: 27 ton dori (5000 gén) vo
3000 kigik gon pargalardir. Zavodun istehsal etdiyi mohsullarin beynolxalq
standartlara cavab vermasi isa 6lkanin ixracat potensialini nisbaton artirmisdir.
2014-cii ildo respublikada istehsal olunan 1205 min m* gon-dorinin osas hissosi
Italiya, Ispaniya, Tiirkiys, Ukrayna vo iran kimi &lkelors ixrac edilmisdir. Bu
sahonin osas istehsal miiossisalorinin Baki vo Yevlax goharlorinds yerlogmasing
baxmayaraq, Sumqayit, Mingacevir, Soki, Naxcivan va s. kimi goharlords do
gbén-dori emal1 zavodlarinin yaradilmasi tigiin olverisli tobii gorait vardir.

Ayaqqabt istehsali ¢cox material vo omok tutumlu saho olub, istehsalinin
kiitloviliyi vo c¢oxgesidli olmasi ilo forqlonir. Respublikamizda sonaye
oshamiyyatli ilk ayaqqabi fabriki 1930-cu ildo Baki sohorinds tikilib istifadoys
verilmigdir [7, s. 422]. Ke¢mis Sovetlor dovriindo Azorbaycanda foaliyyot
gostoron ayaqqabi fabriklori miixtolif ¢esidli gadin, kisi, usaq ayaqqabilarinin
kiitlovi istehsali ilo mosgul olurdu. Sovet ittifaginin siiqutundan sonra bir gox
istehsal saholorindo oldugu kimi, ayaqqgabi istehsalinda da ciddi problemlor
yarandigindan, hazirda ohalinin geyima, eloco do ayaqqabiya olan tolobati
xaricdon idxal olunan mallar asasinda 6donilir [8, s. 79].
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Sok. 1. Azarbaycan yiingiil sonaye xoritosi (Tortib edon: Z.T.Imrani, 2016)

Tortib etd: ¢ .1 d., dos. Zsur bmrani

2005-2014-cti illorin statistik gostoricilorinin  tohlili  gdstorir ki,
ayaqqabi istehsalinda artim ilo yanasi, azalma da miisahido edilmisdir.
Inkisafinin on yiiksok marhalosi 2009-cu ilo tasadiif edon ayaqqabi sonayesindo
857,8 min ciit ayaqqabi istehsal olunmusdursa, 2014-cii ildo bu gostorici 4,7
dofo azalaraq 180,6 min ciito enmisdir.

Umumiyyatls, yiingiil senayenin potensial imkanlar1 yiiksok qiymot-
londirilir, lakin bu sahonin tam inkisafina nail olmagq tigiin ilk avval buraxilan
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mohsullarin keyfiyyotino diqget yetirmok lazimdir [9]. Bu mogsadlo 2001-ci
ildo Azorbaycan Respublikas1 Standartlagdirma, Metrologiya vo Patent {izro
Dévlot Komitosindo smaq laboratoriyast yaradilmisdir. Laboratoriyada In-
giltors istehsali olan avadanliglar vasitasilo pambiq, yun, dori vo s. xammaldan
hazirlanan mohsullarin fiziki-kimyoavi vo fiziki-mexainiki torkibi aragdirilir.
Sinaqglar zamani par¢anin rongi, siirtiinmoyo, yuyulmaya, kimyavi tomiz-
lonmayo, tors va s. qarst davamlilidi, su kegirib-kesirmozliyi, toxunusun oris vo
argac saplar lizro kipliyi yoxlanilir.

2014-cii ildo Azaorbaycanin sonaye strukturunda yiingiil sonayenin pay1
comi 0,2% olmusdur. Bels vaziyyat 6lko ohalisinin yiingiil sonaye mohsullarina
olan tolobatin1 6domoys imkan vermir va natica etibarilo xaricdon idxal edilon
mohsullardan asililigini hals do saxlayir.

Azarbaycanin xarici ticarat olagalorinin strukturuna nazor salsaq, 2014-
cii ildos ticarat dovriyyasinin 39,4 mlrd. ABS dollar1 hacminds oldugunu goro
bilorik. Bu gostoricinin  76,7%-1 ixracatin, 23,3%-1 iso idxalatin payina
diismiisdiir. Idxal olunan mohsullarin strukturunda yiingiil sanayenin pay1 1,7%
(154,9 min. ABS dollar1) olmusdur ki, onun da osas hissasini toxuculuq
mohsullari, miixtalif ¢esidli kisi vo qadin ayaqqabilari, gon-dori momulatlari,
kimyovi sap va liflor, asilayici boyalar vo s. togkil etmisdir [3]. Azorbaycanin
idxalat omoliyyatlarmin 54,2%-i Rusiya, Tiirkiyo, ingiltors, Almaniya vo Cin
kimi 5 6lkonin payina diigmiisdiir.

Respublikamizda yiingiil sonaye sahslorinin kimyovi xammalla tominati
liciin potensial imkanlarin olmasina baxmayaraq, bu sahonin inkisafi holo do
lazim1 soviyyado deyildir. Igtisadiyyat saholarindo, eloco do yiingiil sonayedo
movceud olan problemlorin aradan qaldirilmast mogsadilo  “Azorbaycan
Respublikasinda sonayenin inkisafina dair 2015-2020-ci illor iliciin Dovlot
Programi” gabul edilmisdir. Bu Dovlot Programi ¢orgivasinds republikamizda
geyri-neft sektorunun inkisafi vo onun ixracat imkanlarinin genislondirilmasi
magsadilo Mingagevir Sonaye Parkinda yiingiil sonaye sahalori {izro roqabaot-
qabiliyyotli mohsullarin istehsalt vo emali miiassisalorinin yaradilmasi isti-
qamatindo miivafiq islore baslanilmisdir. Burada foaliyyot gostoron her bir
miiassisonin 7 il miiddstine amlak, torpaq vo manfast vergisindon, hamg¢inin
sonaye parkina idxal etdiklori avadanliqlara géro ©DV-don azad olunmalari
nozordo tutulmusdur. Bu iso regionlarin sosial-igtisadi inkisafina miisbot tosir
etmoklo, yeni is yerlorinin acgilmasina gorait yaradar, ohalinin hoyat vo to-
sarriifat foaliyyotindo miioyyan iraliloyislore gotirib ¢ixara bilar.

Yiingiil sonayenin dayanigh inkisafi 6z novbasindo hom kond tosor-
riifatinda, hom do kimya sonayesindo yeni istehsal saholorinin yaradilmasina
tokan vera bilor. Respublikamizda ylingiil sonaye saholori inkisaf etdirildikca,
bitkicilikde pambiq, heyvandarliqda barama, yun vo dori, kimya sonayesindo
isa kimyovi liflor istehsali artirila bilor. Azarbaycanin tobii soraiti, orazisinin
iqtisadi-cografi movqgeyi, shalisinin amok vordislori vo diger amillori nozars
alsaq, ylingiil sonaye sahslorinin inkisaf etdirilmosi ii¢lin respublikada biitiin
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potensial imkanlarin oldugunu gors bilorik. Bunun {i¢iin har bir iqtisadi-cografi
rayonda ylingiil sonaye obyektlorinin orazi togkilino kond tosorriifatinin tosiri
kompleks sokildo dyronilmali, kimya sonayesinin potensial imkanlar1 qiymot-
londirilmali vo miiasir dovriin tolablorine cavab veran yeni miiossisalor yaradil-
malidir.
Yuxarida geyd olunanlar nozoro alinmaqla, asagida gostorilon miidde-
alar miithiim shomiyyat kosb edo bilor:
— 0Olko iqtisadiyyatinda yiinglil senayenin inkisafinin sociyovi Xiisusiy-
yatlori arasdirilmali vo sistemlogdirilmali;
— ylingiil sonayenin xammal bazasinin mdvcud voziyyati dyronilmali vo
golocokds genislondirilmosi imkanlart miioyyon edilmali;
— regionlarda ylingiin sonaye miiassisalorinin yaradilmasi tigiin potensial
imkanlar 6yronilmali;
— yaradilmasi nozordo tutulan sonaye parklarinin xammala tochizati vo
onlarin istehsal etdiklori mohsullarin realizo edilmasi yollar1 doqiqlos-
dirilmalidir.
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YCTOMYUBOE PA3BUTHUE U NEPCIHEKTUBBI JIETKON MPOMBIIIJIEHHOCTH
B ABEPBAMJI)KAHCKOM PECITYBJIUKE

3. T.MMPAHH
PA3IOME

B nacrosiee Bpems jerkasi IpOMBIIUIEHHOCTh UTPAET UCKIIIOUUTENIBHO BAXKHYIO POJIb
B 3KOHOMHUYECKOM U COLMATIbHOM Pa3BUTHU KaXI0H CTpaHbl. SIBISAACH TPYNLOEMKOI OTPaCIibiO
U OPUEHTHUPYSICh Ha MOTPEOUTENBCKUI CIPOC, AaHHAs JIETKas MPOMBIIUIEHHOCTh BKIIFOYAET
MIPOM3BOJICTBO NEPBUYHON 0OpabOTKH CHIPBSI M TOTOBON HPOAYKIMH. [Ipon3BOACTBEHHBIE 3a-
TpaTbl HUKE, YEM B JAPYTHUX OTPACIAX 3KOHOMUKH IIPOMBIIIIEHHOCTH, @ BJIOKEHHBIE CPEJICTBA
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BO3BpAILAIOTCS B KOPOTKUH Iepuoj] BpeMeHu. C y4eToM JIaHHBIX (haKTOpOB, B CTAThE IOCTaB-
JIeHa 1eJb 00eCHeYUTh YCTOWYMBOE Pa3BUTHUE JIETKOH INPOMBIINIIEHHOCTH A3epOaipkaHCKOM
Pecny0Onmkun m onpenenuTh UX NepcreKTHBHL. [ JOCTHKEHHS 9TOH el B CTaThe OTMEUeHa
B3aUMOCBSI3b CEJIBCKOT'0 XO3SIMCTBA KaK ChIPhEBOW 0a3bl JIETKOW NMPOMBIIIIEHHOCTH C XHMMHUYe-
CKOM MpoMbINUIeHHOCThIO. [loKa3aHa MpOIeHTHas M3MEHYMBOCTh NMPOU3BOAUMBIX B JIETKOM
MPOMBIIIICHHOCTH TMPOAYKTOB, U3y4EHBI IMyTH OOECIICUEHHs YCTOMIMBOTO PA3BUTHS JaHHOMN
OTpAcIi, BBIABUHYTH HANOOJIEEe 3HAYNMBIE TIPEIOKCHNS.

KiroueBble cjI0Ba: JeTKas MPOMBIIUICHHOCTh, XUMHYECKasl IIPOMBIIIIICHHOCTD, CEIIb-
CKOE XO3SICTBO, YCTOMYMBOE Pa3BUTHE, TKAYECTBO, IIUTHE, KOXKHBIC HU3IENNUS, TIPOU3BOICTBO
00yBH, KOBPOTKAYECTBO, XJIOMYATOOYMa)kHAsI TKaHb, MICPCTAHAS TKAHb, IIEIKOBS TKAaHb, HC-
KYCCTBEHHBIE U CHHTETUYECKHE BOJIOKHA.

SUSTAINABLE DEVELOPMENT AND PROSPECTS OF LIGHT INDUSTRY
IN THE REPUBLIC OF AZERBAIJAN

Z.T.IMRANI
SUMMARY

Presently, light industry plays an exceptionally important role in the economic and so-
cial development of each country. Being mostly a labor-intensive industry and focusing on
consumer demands, the light industry includes production of both, primary processing of raw
materials and finished products. Its production costs are lower compared to other branches of
economy, while the invested funds are returnable in a short period of time. Taking into account
these factors, the purpose of ensuring sustainable development of light industry of the Republic
of Azerbaijan as well as identifying its prospects is pursued in the article. To achieve this goal,
the article notes the relationship between the agriculture as a raw material base of light industry
and the chemical industry. The percentage variability of products of light industry is shown,
while the ways of ensuring sustainable development of this industry is studied by indicating the
most significant proposals.

Key words: light industry, chemical industry, agriculture, sustainable development,
textile, sewing, leather products, boot production, carpet weaving, cotton fabric, woolen fabric,

silk fabric, artificial and synthetic fibers.
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Alternativ enerji ehtiyatlarindan istifads edilmasi sahasind> Respublikada hayata
kegirilon Déviat programina uygun olaraq hazirda Giinag va kiilok enerjisindon istifada
edilmasi yollar: tohlil edilib aragdwrilir. Yerino yetirilmis bu magaloda Respublikanin miixtalif
regionlarinda va miixtalif hiindiirliiklards Giinas enerjisinin miisahido malumatlarina asason
toplanmis haqiqi qiymoatlari elektrik enerji vahidi ilo ifad> olunmagla regionun har bir
ailasinda bu enerji néviindan istifads olunmasinin neca samarali oldugu gostarilir. Toplanmug
malumatlar asasinda Giinas panellari va enerji stansiyasinin qurulusu haqqinda malumat
verilir.

Acar sozlar: Giinog panellori, kilokalori, kilovat, bateriya, fotoelement

Son 50 -60 ilin molumatlarina asaslanan prognozlara gors, miiasir enerji
artimi1 tempinin (hor ildo 1,5%) 2025-ci ilo kimi sabit qalacagi prognoz-
lagdirilir. 2030-cu ildon sonra ohalinin hor adam basina diison orta enerji ehti-
yatinin todricon azalacagi prognozlasdirilir. ©halinin enerjiyo olan tslobatinin
2050-ci ildon sonra stabillosmosi vo asrin sonunda iso bir qodor azalacagi
prognozlasdirilir.

Prognozlarin islonmasi zamani, olbotto, enerji ehtiyyatlarin getdikco
azalmasi ilo borabor, ham do Yer kiirasinin ohalisinin artmasi ilo enerjiys olan
tolabatin artmasina diqqgat verilmolidir. Yoqin ki enerjiys olan talobatin artmasi
onun maya doyaring tosirsiz Otiligo bilmoz. Hazirda ABS -da elektrik enerjisinin
qiymati ( miixtalif manbalar {izro) asagidaki cadvalds verilir.

Hor gilin Yer kiirosino milyardlarla kilovat giinas enerjisi daxil olur.
Gilinos enerjisindon insanlar comiyyot yarandigi vaxtdan istifado edirlor.
Umumiyyatlo, canli alomin varligmi giinos enerjisi olmadan tosovviir etmok
olmaz.
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Cadval 1
ABS-da elektrik enerjisinin qiymoti. (1oJ1./kBT.saat)

Elektrik enerjisi manbolori Qiymati
1 |AES 0.14-0.15
2 |IES (komiir) 0.07-0.09
3 |HES (boyiik) 0.04
4 |HES(kigik) 0.10-0.12
5 |IES (qazla) 0.04-0.06
6 |IES (biokiitlo) 0.07-0.10
7 |IES (getermal) 0.04
8 [KES (kiilok qurgulart) 0.06-0.10
9 |HIES(heleoqurgular) 0.10-0.20

Hazirda giinos enerjisindon insanlar daha somoroli istifado yollarini
axtarirlar, bunun iiclin miixtalif enerji cevricilorindon (giinos batareyalarindan)
istifado edirlor. Burada gilinos slialariin tasiri ilo atomlarin xarici orbitlorindon
elektronlar ¢ixarilir vo naticade boylik miqdarda sarbast elektronlar formalagsir
vo soboko gapandigdan sonra elektrik coroyani yaranir. Giinos panellorinin
islomo prinsipi mohz buna osaslanir. Ancaq bir qayda olaraq kifayst qodor
enerji almagq ticiin bir-iki fotoelement azliq edir. Buna gors do, glinas modullar
bir ne¢o giines batareyalarindan togkil edilir. Demoali, gilines panelinin sahasi
artdiqca orada olan fotoelementlorin sayi artir vo istehsal olunan enerjinin giicii
artir. ©lbatto, istehsal olunan enerjinin giiclino hom do giinos siialarinin diismo
bucaginin doyismasi boylik tosir gostorir [4,5].

Panelin faydali i omsalinin qiymati, elektrik enerjisinin giicliniin glinos
panelinin tizoring diison siia enerjisinin giicling nisbati ilo ifads edirlor. Hazirda
bu gdstaricinin qiymati praktikada 12 -25%, nazari olaraq 80 -85% toskil edir.
Faydali is omsali ilo olagodar alinan bu ciir boyiik forq ilk névbodo giinos
panellorinin hazirlanmasinda istifads olunan materialdan asilidir. Bu masalonin
miisbot holli {iclin todqiqatcilar ¢oxlayli modullardan istifado etmoyi toklif
edirlor. Todqiqatgilara goéro bu ciir coxlayli elementlordon diizoldilmis
konstruksiyada faydali is amsalin1 87% - qador artirmaq miimk{indyir.

Glinos batareyalarinin qiymeti hazirda ¢ox yiiksokdir. Bu batareyalarin
islomo miiddotlori 25 il vo daha boyiik miiddetlor {iciin nozerds tutulur. Oz
doyorini 6domo miiddotine golinco, bu masalo bir sira amillorin tosirindon
asihidir:

1) Segilmis qurgunun tipindon asilidir. Birlayl fotoelementin faydali is
omsali, ¢coxlayliya nisboton daha asagi, qiymaoti do ucuzdur.

2) Cografi voziyyatdon asilidir, yoni giinos enerjisi ¢ox diison region-
larda qurasdirilmis modullar ¢okilon xarclori daha tez 6doyar.

3) Qurasdirilmis qurgulara ¢okilon xarclorin mablogindon asilidir.

170



4) Regionun enerji ehtiyyatlarinin qiymotlorindon asilidir.

Conubi Avropa oOlkolorindo ¢okilon xorclorin ddonmaosi {iglin orta
komiyyat 1,5 -2 il, Markozi Avropa {igiin 2,5 -3,5 il, Rusiyada 2 -5 il toskil edir.
Olbotto golocokdo yeni texnologiyanin totbiqi sahosindo gilinos panellorinin
maya doyarlorini daha asagi salmaq olar.

Azdrbaycanda alternativ enerji ehtiyyatlarindan istifads olunmasinin
Dovlat strategiyasi

Azorbaycanin yerloediyi olverieli coprafi mitvge va iqlim eoraiti ekoloji
cohatdon tomiz vo barpa olunan enerji ehtiyatlarindan istifado edilmosino genie
imkanlar yaradir.

Bu mogsadla, 24 oktyabr 2004-cii il tarixds “Alternativ vo borpa olunan
enerji monbalorindon istifado olunmasi iizro Dovlot Programi” gobul olun-
musdur.

Dovlat Programindan irali golon mosalolorin ardicil vo somorali hoyata
kegirilmasini siiraotlondirmok mogsodilo Azarbaycan Respublikast Sonaye vo
Energetika Nazirliyinin Alternativ vo Borpa Olunan Enerji Monbolori {izro
Dovlat Agentliyi yaradilmig, 2009-cu il 10 noyabr tarixli 182 némroali Forman
ilo “Alternativ vo Borpa Olunan Enerji Manbalori iizro Dovlst Agentliyi
haqqinda” ©sasnams tosdiq edilmisdir [1,2] .

Foaliyyot gostordiyi qisa bir miiddoat orzinds Agentlik miihiim nailiyystlor
olda etmisdir, 2011-ci il 13 sentyabrda Qobustan Eksperimental Poliqonu vo
Todris Moarkozi foaliyyoto baslamisdir. Burada 38 hektar orazido insa olunan
markaz kiilok, giinas vo bioqaz stansiyalari ilo tochiz edilmisdir. Bu iso 6lkods
alternativ enerji ehtiyatlarinin hor {i¢ formasindan istifado etmak ti¢lin potensial
imkanlarin oldugunu demoys asas verir. Poliqon arazisinds har birinin giicii 0,9
MVt-a catan ii¢ kiilok turbini, 1,8 MVt giiciindo gilinos enerjisi stansiyasi vo 1
MVt giiciinds biokiitls enerji qurgusu yaradilmigdir. 2012-ci ilin aprel ayinda
Alternativ va Barpa Olunan Enerji Monbaolori lizro Ddvlot Agentliyi torafindon
Sumqayitda Azgiintex zavodu iso salinmisdir. Miiassisado hor birinin giicii 42
vattdan 250 vatta qodor olan vo 60 fotoelementlo tochiz edilon giinog
panellorinin hazirlanmasi nazords tutulur [3] .

Respublika orazisinds 2020-ci ilo kimi noazords tutulan alternativ enerji
manbalarinin xarits sxemi asagidaki kimidir.
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Sok. 1. Azarbaycanda alternativ enerji ehtiyatlarindan istifado edilmosinin xarito sxemi

Coadval 2

Respublika arazisind» il arzinds iimumi radiasiyanin hiindiirliiklor iizra
paylanmasi kkal/(smz.il) [6]

Montaqgo Daniz saviyyesine gors hiindiirlik, m.

200 500 1000 | 1500 | 2000 | 2500 | 3000 | 3500 | 4000 | 4400
Saki- 124,0 | 121,0 | 124,5 | 129,0 | 133,0 | 137,5 | 142,0 | 146,5 | 150,5 | 154,0
Zaqatala
Saki- 126,5 | 124,5 | 126,5 | 130,5 | 134,5 | 138,5 | 142,5 | 146,5 | 150,5 | 154,0
Samax1
Qubea- 120,5 | 119,0 | 124,0 | 129,0 | 134,0 | 139,0 | 144,5 | 150,0 | 155,0 | 158,0
Xagmaz
Kigik 128,0 | 124,5 | 126,5 | 131,0 | 135,0 | 140,0 | 144,0 | 148,5 | 150,5 -
Qafqaz
Nax¢ivan | - 150,0 | 146,0 | 147,5 | 150,0 | 152,5 | 155,0 | 157,0 | 159,0 | -

0,174 0,182

Lonkeran | 127,5 | 127,0 | 132,0 | 136,5 | 141,5 | 145,0 | - - - -
Gilozi- 125,5 | 124,5 | 127,5 | 131,5 | 135,5 | 139,0 | 144,5 - - -
Diibrar
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Cadval 3
Respublika arazisind» il orzinds iimumi radiasiyanin hiindiirliiklor iizra
paylanmasi, elektrik enerji vahidi ilo kwt.saat

Montaqo Doniz soviyyasinao gors hiindiirliik, m.

200 | 500 [1000 1500 2000 |2500 |3000 |3500 {4000 |4400

Soki-Zaqatala
0,144 0,140| 0,144 10,150 |0,154 |0,160 |0,165 {0,170 |0,175]0,179

Soki-Samaxi
0,147/0,144 10,147 0,151 0,156 |0,161 |0,165 0,170 |0,175|0,179

Quba-Xa¢maz
0,140/0,138 |0,144 {0,150 |0,155 | 0,161 0,168|0,174 |0,180(0,183

Kicik Qafqaz 0,148 0,14410,147 10,152 | 0,157| 0,162 0,167 0,172{0,175 -

Naxcivan - 0,169 0,171 (0,174 | 0,177 0,180 - 10,184 -

Lonkaran 0,148 0,147| 0,153 | 0,158]0,164 |0,168

Giloazi- Diibrar 0,146| 0,144 | 0,148 | 0,152| 0,157 0,161 | 0,168 - - -

Cadval 2-do Azorbaycanda il arzindo her sm” sahoys diison Giines ener-
jisinin hiindiirliikden asili olaraq paylanmasi kkal/(sm”.il)-ilo vo elektrik
enerjisine ekvivalent komiyyati verilmisdir. Goriindiiyli kimi daglq orazilords
radiasiya enerjisinin qiymati diizon orazilordskindon 25% qadar ¢ox olur. Bu iso
dagliq vo dagotoyi orazilords yasayan ohalinin enerji tominatindaki boslugun
doldurulmasi ii¢lin osas sortlordon biridir. Hazirda biitiin 6lkolords oldugu kimi
Azorbaycanin miixtolif regionlarinda da elektrik enerjisina olan tolobat ildon-ila
artir. Xiisuson ucqar qasoba vo kondlords bu catismazliq daha ¢cox noazors garpir.
Beloliklo, enerjiys olan tolabat alternativ Giinos enerji ehtiyatlarindan istifado
edilmasini 9sas masalalardon birina ¢evirmisdir. Buna gora ds shalinin avtonom
qaydada bu enerjidon istifade etmosini somarali hesab etmok olar.

Masalan, har bir ails 1 ay orzinds hazirda 500 kvt.saata gqodor elektrik vo
tobii qaz enerjisino toqriboan 100 ABS dollar1 godar pul 6doyir. Bir ilde bu
mablog 1200 dollar toskil edor. Giinos enerjisindon istifado etmok {i¢lin iso tam
qurasdirma sistemino comi 18000-20000 ABS dollari tolob olunur v hor giindo
bu ciir qurasdirilmis stansiyalarda 10 kvt. elektrik enerjisi hasil edilir.

Beloaliklo, hor bir evi sokil 2-doki kimi tam Giinos enerjisindon istifads
voziyyating gatirmok olar. Gilinag batareyalar1 invertora birlogdirilir. Burada
sabit gorginlik doyison 220v gorginliys ¢evrilir. Giines kifayat doeracods oldug-
da kontroller giines enerjisindon, giinos enerjisi kifayot etmadikds toplayici
akkumulyatordan istifads edilir. Evda giin arzinds toqribon 8-10 kvt .saat enerji
sorf olunar. Enerji cox istehsal olunan halda, artiq enerji akkumulyatorlarin
doldurulmasina sorf edilor, yaxud da iimumi sohar sobokoasing istifadoyo otiiriilo
bilor. Giinog 16vhalorinin sayimi artirmaqla giin orzindo enerji istehsalini 30 -35
kvt. saata catdirmaq olar. Giinas lovhalori adoton conuba dogru istigamat-
lonmalidir.
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DC 12 Volt

B Ac 220 Volt

1 - Giinas paneli
2 - .\'izamllm'lu

3 - Akkumulyator
4 - |nvertor

5 - Istifadaci

Sak. 2. Giinos enerjisindon istifado olunmasi sxemi

Kiilok enerjisi

Respublikanin iqlim xiisusiyyatlori Giinos vo kiilok alternativ enerji
monbolorindon istifado olunmasi iigclin genis imkanlar yaradir. Bununla ola-
gadar aparilan miisahidslor, Respublika orazisindo Giinosli giinlorin asason ilin
isti dovriindo, kiilokli giinlorin iso osason ilin soyuq doriindo daha ¢ox
olmalarin1 nazors alaraq har iki enerji ehtiyatlarindan kompleks sokilds istifads
olunmasini 6nomli hesab edir. Bu ciir stansiyalardan Diinya 6lkolorinin prakti-
kasinda artiq istifads edilir. Kiilok enerjisindon elektrik enerjisine kegmak {i¢iin
asagidaki diisturdan istifado olunur:
E=0,5*%1,225* V*, V —kiiloyin (m/san) siirotini gostarir.
Kiilok generatorlarinin islomasi 3 — 30 m/san diapazonda oson kiiloklor iiglin
nozordo tutulmusdur. Olbotts, asagr siiratlo isloyon generatorlarda var, ancaq
Azarbaycan arazisi ligiin qeyd edilan siirot diapazonu daha magbul hesab edilir.
Respublikanin Samur —Davogi, Kiir — Araz ovaliglar1 vo doniz sathi arazilorin-
do kiilok enerji qurgularinin qurasdirilmast daha olverislidir. Bels ki, Giinas vo
kiilok enerji kompleksi il arzindo gosoba va kondlori hotta kigik soharlori belo
enert ilo tomin eds bilor.

Notica

Belolikla, Respublika orazisinde timumi radiasiyanin ¢oxillik malumat-
lar1 asasinda alinan elektrik enerjisinin miixtalif hiindiirliiklor {izra qiymatlori
hesablanmusdir. Igtisadi baximdan Azorbaycanda alternativ giinos enerjisindon
istifado olunmasinin somaraliliyi haqqinda strafli malumat toplanib verilmisdir.
Belo ki, bir ailads il orzinds sorf olunan enerji ehtiyatlarinin orta hesabla 6000
kvt.saat oldugu gostorilir. Qurasdirilmis orta soviyyads olan (sokil 2) Giinas
stansiyasinda iso bir ildo ( 10m? 16vholoarlo) 14680 kvt.saat enerji istehsal oluna
bilor. Demali, hor il 8680 kvt.saat artiq enerji hasil olunar vo bu enerjinin
giymotini indiki giymotlo gobul olunmus 0,20-ys vursaq, onda 1736 dollara
ekvivalent komiyyot almis olariq. Stansiyanin qurasdirilmasi iigiin ¢okilon
18000 -20000 dollar1 1700-5 bélmokls 1011 il arasinda doyison bir miiddati
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almaq olar. Demali, qeyd edilon miiddstdon sonra Sizin enerji ehtiyatlariniz
pulsuz basa golocok. Olbotto, Giinog 16vholorinin sahosini 2 dofo artirmaqla
geyd edilon miiddati 2 dofs azaltmagq, yoni 5-6 ilo endirmok olar.
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HNEPCIIEKTUBHOCTH UCMOJIb30BAHUS COJIHEYHOM SHEPTUU
A.C.MAMMAJOB, ©.3. TAJIBIBOBA
PE3IOME

B cBsi3M ¢ MCIIONB30BaHUEM aNbTEPHATHBHBIX YHEPIrEeTHUECKHX PecypcoB B Asepbaii-
JoKaHe cocTaBlieHa 'ocyaapcTBeHHas IporpaMMa, Ha IyTU €€ pealu3alliu, B YaCTHOCTH, pac-
CMaTpPHUBAIOTCA TMEPCIEKTUBBI UCIIOIb30BAHMS CONHEYHBIX M BETPOBBIX TUNOB YHepruil. Hano
OTMETHTh, YTO JUISI UCIIOJIb30BAaHMs aJIbTEPHATUBHBIX UCTOYHUKOB 3HEPTHH, HEOO0XOAUMO OII-
penenuts puznko — reorpaduueckue U oporpaduieckue 0coOCHHOCTH perruoHa. s storo B
JTAaHHOM CTaThe, C y4eTOM OporpaduIeckux yCcIOBHH IS pa3HBIX PErHOHOB PecryOmuku ore-
HHUBaeTcs dHepreTndeckas 3 HeKTHBHOCTH MCIOIb30BaHUS COJTHEUHOH 3Hepruu. [Ipu sToMm n3
aTiaca TerioBoro Gananca AsepOaiimkaHa ObUIM BHIOPaHBI MCXOJHBIE JaHHBIC 110 COJTHEYHOM
panuanyy B KaJOPHUSX U MEPEBEACHBI B JEKTPUYECKYIO €IMHHUITY. 3aTeM ISl OJHOH CeMbHU
CAETaHbl CPAaBHEHUS, HACKOJBKO BBITOJHO HCIOIb30BAHUE COJIHEYHOM HHEPIMU U Ha KaKoi
CPOK IIPOJJIEBAETCS €€ OKYNaeMOCTb.

KiroueBble cj10Ba: CONHEUHbBIE TAHEIH, KUJIOKAIOPHH, KHJIOBATT, OaTapest, pOTORIeMEHT
THE PERSPECTIVES OF USING SOLAR ENERGY
AS.MAMMADOYV, F.Z.TALIBOVA

SUMMARY

The paper studies ways of using solar and wind energies due to State Programme
related with the use of alternative energy resources. Extensive reforms are currently realized in
this area in different regions of the country. Of course, much work has been done in this field
in the world. However, it should be noted that the use of alternative energy resources should be
carried out taking into account the physical-geographic and relief characteristics of the region.
The article brings clarity to this issue. It discloses the use of energy source opportunities in
diferent regional and relief features of the Republic. The collected data allow providing
information about the structure of Solar panels and power plant.

Key words: solar panels, kcal, kilowatt, battery, photocell
Redaksiyaya daxil oldu: 23.02.2017-ci il
Capa imzalandi: 06.06.2017-ci il
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QUBA-XACMAZ iQTiSADI RAYONUNDA
HEYVANDARLIQ SAHOLORININ INKISAFI

E.H.HUSEYNOVA
Azarbaycan Déviat Pedaqoji Universiteti
elvira.huseynova@mail.ru

Heyvandarhq kond tasarriifatimin iki aparici sahasindan biri olmagla shalini arzaq
mahsullary ila sanayeni xammal va yarimfabrikatlarla tamin edir. Tasorriifat daxilinds bas
veran struktur dayisikliklori ilo alagadar son vaxtlarda bu sahanin ahamiyyati artir. Quba-
Xagmaz iqtisadi rayonu olkanin miihiim heyvandarlq regionlarindan biridir. Daghq va
diizonlik zonalarin yanasi yerlasmasi, ahalinin amak vardislari, mahsullara olan yiiksak talobat
bu sahanin inkigafina miisbat tasir gostarir. Mahsuldarligin artirllmasi, yeni heyvan cinslorinin
alinmasi, emal miiassisalorinin yaradilmasi bu sahanin inkisafi iigiin asas vazifalardandir.

Agar sozlar; Quba, Xacmaz, heyvandarliq, at, siid, maldarliq, qoyunguluq, qusculuq

Heyvandarliq kond tosorriifatinin aparici saholorindon biri olmagqla
yanasi, ohalinin orzaq mohsullar1 ilo tominati {iclin 9sas monbolordon biridir.
Eyni zamanda yerli tobii soraitdon istifado edilmosinds shamiyyatli yer tutur.
Heyvandarliq sonayenin yiingiil vo yeyinti kimi saholorinin xammallar ilo
tominatinda ohomiyyatli yer tutur. ©t, siid, siid mohsullari, yumurta yeyinti
sonayesi miiossisalori liglin osas xammallardir. Qoyunguluq, dovagilik, ke-
cicilikdon alman yun, biitiin heyvan névlorinin dorisi xalgagiliq, toxuculug,
gon-dori, ayaqqgabi istehsali xammallar1 heyvandarligdan alinir (10).

Olkonin biitiin regionlarinda oldugu kimi Quba-Xagmaz iqtisadi rayo-
nunda heyvandarliq sahslorinin inkisaf etdirilmasi zoruridir. Bu sahs iqtisadi
rayonun kond tosorriifatinda istehsal olunan 578,2 mln. manatliq mshsulun
286,3 mln. manatin1 va ya 49,5%-ni verir. Bu isa o demakdir ki, iqtisadi ra-
yonda hololik bitkigilik osas saho olaraq galir. Olkado istehsal edilon {imumi
kond tesorriifati mohsullarinin 11,1%-ni, o climladon heyvandarliq mahsul-
larinin 10,3%-ni Quba-Xa¢maz iqtisadi rayonu verir (3, s. 42).

Iqtisadi rayona daxil olan inzibati rayonlarda tobii-cografi sorait,
otlaglar vo bigonoklorin sahosi, yem bazasi, onun yaradilmasi ii¢lin becorilon
qargidali, glinobaxan, yem bitkilorinin okin sahosi, ohalinin bu sahsloro maragi
vo adot-onanolor miixtolifdir. Ona gors do heyvanlarin bas sayr forqli kamiy-
yotloro malikdir. Iqtisadi rayonda heyvandarliq tamamilo soxsi tosorriifatlara
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osaslanir. Onun osas saholorino maldarliq, camisciliq, qoyunguluqg, qusguluq vo
arigiliq aiddir.

Quba-Xagmaz iqtisadi rayonunda heyvandarliq mohsullarinin isteh-
salina goro Siyozon (82,9 mln. manat vo ya region iizro 29%), Sabran (68,9
mln. manat va ya 24,1%) vo Xa¢maz rayonlar1 (60,6 mln. manat vo ya 21,2%)
iralido durur. Onlar birlikdo bu sahonin mohsullarinin 74,3%-ni verir. Siyozon
rayonunda bu saho kand tasarriifatt mohsullarinin 96,1%-ni, Sabran rayonunda
82,9%-ni verir. Digor rayonlarda bitkigilik kond tosorriifatinin aparici sahasi
olaraq qalir (3, s. 43). Quba vo Qusar rayonlarinin ¢ox hissosinin dagliq ora-
zilor olmasina baxmayaraq genis orazilords bitkilor okilir vo yiliksok mohsul-
darlig kond tosorriifatinin inkisafina imkan verir. Xagmaz rayonu Xozorin
sahillori boyu uzanan diizonlikds yerlosir. Becorilon saholor genisliyi ilo forg-
lonir. Bununla yanasi, heyvandarliqda da boylik hocmdo mohsul istehsal
olunur.

2015-ci ildo Quba-Xagmaz iqtisadi rayonunda 200,7 min bas IBMQ
olmusdur. Onlarin 194 min basini inok naxiri, 6,3 min basini camig naxiri togkil
edir. Bu iso 0lko iizro olan gostaricilorin miivafiq olaraq 7,4%-ni, 7,9%-ni vo
2,6%-ni toskil edir (5, s. 524-526). Maldarliq tesarriifatinda miihiim ohomiyyat
kasb edon gostaricilordon biri do naxirlarda inok vo camislarin say1 vo xiisusi
¢okisidir. Ona gors ki, ana camislar vo inoklor bu sahoads inkisafa nail olmagq,
bala olds edilmasi vo siid istehsali liclin asas gostaricilordir. Bu nailiyystlorin
yiiksaldilmasi {igiin yaxs1 yem bazasinin yaradilmasi, siini mayalanma metodla-
rindan istifado edilmaosi, ixtisaslasmis xiisusi tosarriifatlarin togkili, bunun {i¢iin
dovlatin verdiyi kredit sistemindon istifads edilmasi lazim golir.

Bu monada gostormok lazimdir ki, Quba-Xagmazda saxlanilan 86,5 min
bas inok IBMQ-nin sayinmn 43,2%-ni, inok naxirininm 44,6%-ni toskil edir.
Camiglarin say1 az olduguna goro onlarin xiisusi ¢okisi do kigik komiyyatlor
alir. Tosarriifatlarda saxlanilan 2857 bas camislar IBMQ-nin 1,4%-ni, camis
naxirinin 45,3%-ni togkil edir.

Qeyd etmok lazimdir ki, IBMQ-nin galan hissasi bu sahado ot isteh-
salinin osas monbolorindon biridir. Ona goro burada yiiksok mohsuldarliga
malik otlik cinslorin alinmasi, naxirlarda onlarin saymin artirilmasi istigamo-
tinds islorin genislondirilmasi vacib vazifolor hesab edilmolidir.

Miistaqilliyin ilk illorinden baslayaraq regionda saxlanilan IBMQ-nin
say1 davamli olaraq artir. 1990-2000-ci illordo bu artim yiiksok templo getso do,
sonraki dovrlords zoiflomisdir. Belo ki, 1995-2005-ci illords iqtisadi rayon tlizra
IBMQ 48,0 min bas vo ya 33,1%, sonraki 10 ilda 7,4 min bas vo ya 3,8%
artmisdir. Noticodo 1995-ci ildo onlarin say1 144,9 min bas olmagla 6lko iizro
pay1 8,6% olmus, 2005-ci ildo IBMQ-nin sayr 192,9 min basa yiiksolmis,
Olkado pay1 8,1%-o0 enmisdir. Bu iso onu gostorir ki, 6lkonin diger region-
larinda mal-qaranin say1 daha siiratlo artir. IBMQ-nin torkibinds inok naxirmnin
bas sayr 2005-2015-ci illordo 9,6 min bas vo ya 5,2%, onlarin torkibindo
inoklorin say1 5,4 min bas vo ya 6,7% artmisdir (2, s. 338).
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Inzibati rayonlarda tobii-cografi sorait, otlaglar vo oriislorin sahosinin
forglari, ohalinin vo emal miisssisalarinin tolabati, ohalinin soxsi tosorriifatlarinda
olan imkanlar vo maraqglar mal-qaranin saymda forqglorin yaranmasina gotirib
cixarir. [k ndvbada inzibati rayonlarin sahasi vo ev tosarriifatlarinin sayinda olan
farqlor IBMQ-nin sayinda da xeyli forqlorin amolo golmosino gatirib ¢ixarir.
Onlarin sayina gors forqlonan Quba rayonunda 64,6 min bas (iqtisadi rayon iizra
32,3%), Xagmaz rayonunda 57,3 min bas (28,6%), Qusar rayonunda 40,9 min
bas (20,4%) IBMQ saxlanilir. Bu inzibati rayonlarin payma regionda olan
IBMQ-nin iimumi saymin 81,3%-i diisiir. Onlarin osas hissasini inok naxiri va
onlarin arasinda inoklor togkil edir. Quba rayonunda geydo alinan 64,1 min bas
inok naxirinin 25,4 min basin (39,6%) inoklor togkil edir. Xagmaz rayonunda
inok naxirinin bag say1 54,9 min bagdir, onlarin 25,5 min bas1 (46,4%) inoklordir.
Qusar rayonunda iso bu gostericilor miivafiq olaraq inok naxiri {izro 40,9 min
bagdir, onlarin 19,0 min bas1 (46,5%) inoklors aiddir (2).

Igtisadi rayona daxil olan Sabran rayonunda, osason $oxsi tosarrii-
fatlarda 24,5 min bas IBMQ saxlanilir. Onlarin asas hissesi, yoni 21,8 min basi
inok naxiridir, naxirin yartya qadarini inaklor toskil edir.

Siyazon rayonunda heyvandarliq tosarriifati zoif potensiali ilo forglonir.
Ona goro ki, rayonda otlaglar az olmasi ilo yanasi, yem bazas1 da zeifdir,
ohalinin say1 vo ev tosorriifatlar1 azdir. Noticodo iqtisadi rayonda saxlanilan
IBMQ-nin comi 6,4%-i Siyozon rayonunun payina diisiir. Rayonda qeydo
aliman 12,3 min bas inok naxirinin 6,0 min basi inoklordir. Ona gors rayonda
maldarligin golocokds do inkisaf etdirilmosi, onlarin bas saymnin artirilmasi,
mohsuldarliginin yiiksaldilmasi vacib vazifolor kimi hall edilmalidir.

Miistoqillik illerinde iqtisadi rayona daxil olan biitiin rayonlarda
maldarlq tosorriifatinda miihiim nailiyyatlor oldo edilmisdir. Onlarin bas say1
biitiin inzibati rayonlarda davamli olaraq artirilmig, mohsuldarliq yiiksolmisdir.
1995-2005-ci illords Quba rayonunda IBMQ-nin say1 43,7% (20,5 min bas),
Xagmaz rayonunda 40,4% (16,5 min bas), Sabran rayonunda 40,0% (5,9 min
bas) artirilmisdir. Qusar vo Siyazon rayonlarinda bu sahodo nailiyystlor nis-
baton agagidir, on il arzinds bu rayonlarda mal-qaranin say1r comi 2-3 min bas
coxaldilmisdir.

Lakin son on ildo regionda maldarlifin inkisafi sahosindo nailiyyatlor
asag1 soviyyadodir. Ona gora ki, Quba rayonunda 2010-2015-ci illorde IBMQ-
nin say1 hotta 2,8 min bas azalmisdir, Xagmaz rayonunda iso bu sahodo ciddi
iroliloyislor, demok olar ki, miisahido edilmir. Qusar, Siyozon vo Sabran
rayonlarinda artim 3-4 min bas toskil edir.

Inzibati rayonlarda maldarliq tosorriifatlarinda bas veron doyisikliklor
inok naxirmna, o climlodon onlarin torkibinds inoklorin saymna da aid edilir.
Regionda mal-qaranin bas saymin azalmasi ilk névbads son vaxtlarda daha
mohsuldar heyvan ndvlerinin saxlanmasina {stiinlik verilmosi, otlag-Oriis
sahalorinin azalmasi ilo slagadardir. Eyni zamanda heyvandarligda slds edilon
mohsullarin todariikiiniin aparilmamasi, satig qiymatlorinin asagl olmasi, yem
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bazas1 ilo tominatda olan ¢atinliklor do bu sahado bir ¢ox hallarda gerilomolors
va ya zaif templo inkisafa gatirib ¢ixarir (6).

Maldarhiq tosorriifatlarinin strukturunda camisgiliq xiisusi ohomiyyat
kasb edir. Camis yiiksok mohsuldarlig: ilo forqlonir, yems tolobkarlilg: azdir,
xostolikloro qarsi doziimliidiir. Bu sahodon ot vo siid alinmasi maldarliga
nisboton daha yiiksokdir, lakin sahonin inkisafi {iclin xiisusi goraitin olmasi
tolob edilir, gélmagolor vo nohurlar yaradilmasi lazim golir.

Camisgiligin inkisafi {iclin sorait ¢otinlosdiyino goro bu sahodo ciddi
tonozziil miisahids edilir. Son on ilds 6lkads camis naxirinin say1 60,5 min bas
va ya 20%, o ctimlodon camislarin say1 29,7 min bas vo ya 20,5% azalmigdir.
Camisgiliq sahasinda gerilomolor Quba-Xa¢maz iqtisadi rayonunda da mii-
sahido edilir. 2015-ci ilds iqgtisadi rayonda 6,3 min bas camis naxirt olmusdur,
onlarin 2,9 min basint vo ya 45,3%-ni camislar toskil edir. Bu tosorriifat
sahasindo iqtisadi rayonun pay1 2,6% toskil edir.

2000-ci ilds regionda camis naxirinin sayt 12,0 min bas olsa da, 2010-
cu ilo gadar onlarin say1 7,7 min basa qodar vo ya 35,6% azalmisdir. 2000-ci
ildo 6lkads iqtisadi rayonun pay1 4,0%, 2010-cu ilds 2,8% toskil etmisdir. Bu
iso onu gostorir ki, regionda bu sahonin tonozziilii digor iqtisadi rayonlara
nisboton daha siiratlo gedir (2, s. 338).

Inzibati rayonlar arasinda camis naxirinin bas sayina goéra Sabran (2,8
min bas va ya iqtisadi rayon lizrs 43,6%) vo Xa¢maz (2,4 min bas va ya 37,3%)
irolido durur. Orazilorinin ¢ox hissosinin diizonlik olmasi, Xozor donizino
¢ixis1, onun sahillorinds bataglqlar, gamigliqlarin genis yayilmasi bu sahonin
inkisafi Giclin olverigli imkanlardir. Lakin bu imkanlara baxmayaraq 2000-ci
ildon sonra Xa¢maz rayonunda camis naxirinin bas sayr 2,7 min bas vo ya
52,9%, o ciimlodon camislarin say1 2,4 dofo azalmigdir. Sabran rayonunda bu
dovrdo camis naxirinin azalmasi 0,8 min bas (21,6%), camislarin azalmasi 0,6
min bas (28,1%) qeydo alinmisdir. Siyozon vo Quba rayonlarda bu sahonin
inkisafi ii¢lin ¢aylarin vadilorinds, suvarma kanallarina yaxin saholords Oriis-
otlaq saholori, su monbalori vardir. Bu imkanlardan istifado etmoklo camislarin
bas saymi artirmaq olar. Buna baxmayaraq Quba vo Siyazen rayonlarmin har
birindo comi 500-600 bas camis naxir1 saxlanilir. 2000-ci illordon sonra onlarin
say1 2-2,5 dofo azalmigdir.

Ona gora bu sahonin yenidon dir¢oldilmasi {ig¢iin xiisusi ixtisaslagsmis
tosarriifatlar yaradilmasi, camisgiligda mohsuldarligin artirilmasi sahasinda
todbirlor goriilmosi, daha mohsuldar vo xostalikloro qarsi doziimlii cinslorin
alinmas1 zoruridir. Bunun ii¢iin dovlet destoyi vo maliyyo-texniki vaosaitlorin
ayrilmasi, giizostli kreditlorin ayrilmasi talob olunur.

Qoyunculuq - heyvandarhigin xiisusi sahasidir vo mithiim torkib his-
sasidir. Bu saha ohalinin oto, ot mohsullarina, qisman siids, siid mohsullarina
olan tolabatin1 6domakls yanasi, ylingiil senayenin toxuculuq, xalgagiliq, gon-
dari sahaloari liglin xammal bazasi rolunu oynayir. Qoyunculuq az amaktutumlu
saho olmagqla yanasi, nisboton ucuz basa golir, 6z xorcini az vaxtda 6doyir,
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ohalinin soxsi tosarriifatlarinin maddi-texniki imkanlar1 vo tolobatindan asili
olaraq az vaxtda artirib-azaltmaq imkanlar1 genisdir. Ona goro Olkonin hey-
vandarliq tesorriifatlarinin strukturunda qoyunguluq ohomiyyatli yer tutur.
Onlarin bas say1, bu sahado alds edilon mohsullarin hacmi davamli olaraq artir.
2015-ci ildo 6lkado qoyun va kegilorin say1 8766,1 min bas, o ciimlodon
goyunlarin say1 8025,6 min bas geydo alinmisdir. Son 10 ilds respublikanin
ayri-ayri rayonlarinda saxlanan qoyun vo kecilorin say11008,6 min bas
(13,2%), o ciimlodon qoyunlarin say1 950,8 min bas (13,4%) artirtlmisdir (1).

Quba-Xa¢maz iqtisadi rayonunda dagliq vo diizonlik orazilorin yanasi
yerlogsmosi, Boyiik Qafqazda yay otlarinin, Xozor sahili arazilords qis otlaglarin
genis saho tutmasi, ohalinin uzun tarixi dovrlor orazido olan omok tocriibasi
goyunculugun inkisafina sorait yaradan amillordir. 2015-ci ildo iqtisadi
rayonda 546,0 min bas qoyun vo kec¢i saxlanilmigdir, onlarin 513,5 min bas1
goyunlardir.

Son 10 ilds rayonda bu sahado asash iraliloyisler zeif miisahide edilir,
hoatta 2000-ci ilo nisbaton qoyun vo kegilorin say1 29,0 min bas ¢ox olsa da,
2005-ci ila nisbaton bu sahads 6,2 min bas genislonms olmusdur. 2000-ci ildo
goyun vo kegilorin bas sayina gors iqtisadi rayonun 6lkads xiisusi ¢okisi 7,2%,
2010-cu ilds 6,6%, 2015-ci ilds 6,3% olmusdur. Bu gostaricilorin vaxt dtdiikco
gerilomasi onu gostarir ki, regionda bu sahonin inkisafi {i¢iin olan tobii-cografi
va sosial-iqtisadi imkanlarindan somarali istifade edilmir. Qoyungulugun moh-
suldarligin artirilmasi, bu sahonin mohsullarinin, asasen do yun vo dorisinin
emalmi hoyata kegiron miisssisolorin yaradilmasi, uzun illor orzinde yiiksok
inkisaf soviyyasindo olan vo genis sobokoyo malik xalcaciliq miisssisalorinin
barpast vacibdir. Bu todbirlor ohalinin isilo tominati ilo yanasi, ixrac mohsul-
larin genislonmasi, ohalinin galirlorinin artmasi istigamatlorindon biridir (7).

Quba-Xa¢mazda qoyungulugun osas morkezi Quba rayonudur. Rayo-
nun genis orazi ohato etmasi, ¢aylarin vadilorindo, daglarin saho vo yiiksok
saholorinds olan otlaq saholori, kondlorin sayr vo onlarda yasayan ohalinin
sayinin ¢oxlugu bu sahonin inkisafina imkan verir. Igtisadi rayonda saxlanilan
goyun vo kegilorin 48,5%-1 (264,9 min bas) Quba rayonunun payina diisiir.
Sonraki sirada Qusar (16,8% vo ya 91,9 min bas) vo Xa¢cmaz rayonlar1 (16,0%
vo ya 87,6 min bas) durur. Bu rayonlarda da relyef goraitinin forqli olmasina
baxmayaraq genis otlaq saholori vardir.

Qoyuncguluq genis otlaq saholori tolob etdiyino gora Sabran vo Siyazon
rayonlariin kicik orazilorindo qoyun vo ke¢i saxlanilmasi iiglin imkanlar
mohduddur. Buna baxmayaraq Siyozon (53,5 min bas) vo Sabranda saxlanilan
(48,2 min bas) qoyun va kegilorin say1 50 min basa yaxindir vo sayr davamli
olaraq artir. 1995-2005-ci illorde onlarin sayr Siyezends 20,6 min bas (2,1
dofs), 2005-2015-ci illordo 14,6 min bas (37,3%) artmisdir. Sabran rayonunda
bu gostaricilor miivafiq olaraq 1995-2005-ci illords 16 min bas (80,5%), 2005-
2015-ci illords 12,4 min bas (34,7%) olmusdur (5, s. 537-538).

Donuzg¢uluq - heyvandarliqda ohamiyyatli yer tutmur. Onlarin bas say1
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azdir, miistoqillik illorinde donuzguluq ciddi tonozziilo ugramisdir. Ona goro
ohalinin oto olan tolobatinin &donilmosinde miihiim ohomiyyot kosb etmir.
Vaxtilo Azorbaycanda 200,0 min basdan ¢ox donuz saxlanilmisdir. Miisto-
qilliyin ilk illarinden baslayaraq heyvandarligin bu sahasindo do ciddi gerilmo
bas vermisdir. Ona goro 1995-ci ildo 6lkods saxlanilan donuzlarin say1 30,4
min baga, 2005-ci ildo 22,9 min basa, 2015-ci ildo 5,2 min basa qodor azal-
migdir. Quba-Xa¢maz iqtisadi rayonunda bu sahonin foaliyyat gostormadiyini
sOylomok olar. Yalniz Xagmaz rayonunda 500 basa godor saxlanilir (5).

Qusculuq sohar shalisinin ato vo yumurtaya olan talabatin1 6doyir. Ona
goro osason iri gohorlorin otrafinda yaradilan tosorriifat komplekslorindo
ohamiyyatli yer tutur. Bu saho avvalki dovrlordo asason Baki gohari otrafinda,
ona yaxin inzibati rayonlarda iri broyler-qusguluq tosorriifatlar1 foaliyyot
gostormisdir.

Lakin miistoqillik illarinde qusculuq tesarriifatlarinda miioyyon gerilik
olmusdur. Gerilomoalor XX osrin 80-ci illorinin sonu, 90-c1 illorindo daha in-
tensiv getmisdir. 1989-1997-ci illordo respublikada saxlanan quslarin say1
31361,5 min bagsdan 12030,7 min basa qodor vo ya 2,6 dofs azalmisdir. Ona
g0ra ohalinin qus oti vo yumurta mohsullarina olan tolobatinin 6donilmosi iigiin
xarici 0lkalordon xeyli miqdarda qus oti vo yumurta idxal edirdi.

Qusculuq sahosinin inkigafi, ohalinin yumurtaya olan tolobatinin 6do-
nilmasi, qus stinin istehlakda paymnin yiiksoldilmasi ii¢lin yeni broyler-fermalar
tikilmis, yem bazar1 yaradilmigdir. Ona goro do 2000-ci illordon baslayaraq
saxlanilan quslarin say1 artir vo 2015-ci ilds 27559,4 min bas olmusdur. Lakin
bu halalik 1989-cu il saviyyasindon asagidir.

Quba-Xagcmaz iqtisadi rayonunda qusculuq sahosindo miioyyon
gerilomolor gedir vo saxlanan quslarin bas sayr azalir. 2015-c1 ilds iqtisadi
rayonda 2058,4 min bas qus saxlamisdir. 2005-2010-cu illorde onlarin say1
172,6 min bas (6,7%) artsa da, 2010-2015-cu illordo 699,1 min bas (25,4%)
azalmigdir. 2005-ci ildo 6lkoads iqtisadi rayonun payr 13,6%, 2010-cu ildo
12,3% 2015-c1 ildo 7,5% toskil etmisdir. Gerilomolor osason Siyozon rayo-
nunda foaliyyot gostoron “Siyszon-Broyler” QSC-indo saxlan heyvanlarin
sayinin azalmasi hesabina gedir (4, s. 655-657).

2005-2010-cu illords rayonda saxlanan quslarin bas say1 213,8 min bas
(16,0%), 2005-2015-ci illorde 2,3 dofo azalmis vo 577,3 min basa enmisdir.
2015-ci ilds Siyazen iqtisadi rayon iizrs bu sahads 51,6%, 2010-cu ilds 40,6%,
2015-ci 1ldo 28,1% paya malik olmusdur. Qusguluqda yem bazasi ilo tominatda
olan problemlor vo iqtisadi ¢atinliklor quslarin saymin koskin azalmasina
gotirib ¢ixarir.

Digor inzibati rayonlar arasinda Sabranda “Dovagi-Broyler” ASC
foaliyyot gostordiyino goro 776,5 min bas (igtisadi rayon iizro 37,7%) toyuq
saxlanilir. Sabran rayonunda da onlarin say1 son 5 ildo 167,7 min bas azal-
migdir. Quba vo Qusar rayonlarinda quslarin say1 190 min basdan yuxaridir.

Igtisadi rayonda istehsal edilon mohsullarin osas istehsalgilar1 Baki,
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Sumgayit soharlori vo Abseron yarimadasinda yerloson gosabolordir. Ona goro
bu sahodo tominatin yaxsilagdirilmasi, “Orzaq tohliikesizliyi Dovlst Proqra-
minin” yerind yetirilmosi ii¢lin qusculugda yem bazar1 yaradilmasi, xostolik-
lorlo miibazirs aparilmasi, mohsuldarligin yiiksoldilmasi tolob olunur.

Aricihiq 6lkonin dagliq rayonlarinda kond tosorriifatinin miihiim sahosi
olmagla yanasi, qiymatli orzaq mohsulu istehsal olunur. Miistaqillik illorindo
ar1 ailolorinin say1 yiiksok templo artirilmisdir. Ona goros ki, bu saho yiiksok
golirli olmasi ilo forqlonir, istehsal olunan bala tolobat kifayot qodor yiiksokdir.
1991-ci ilda olan 73,8 min ar1 ailasindon 0,6 min t bal istehsal edilmisdir. XX
asrin 90-c1 illorinds onlarin sayinda azalma getso do (1988-ci ildo asag1 soviyyo
olan 49,8 min ar1 ailosino goro 500 kq bal) sonradan yens do inkisaf miisahido
edilir. 2010-cu ilds 6lkads 193,2 min ar1 ailosi olmus vo onlardan 1,9 min t bal
istehsal edilmis, 2015-ci ildo bu gostaricilor miivafiq olaraq 251,2 mins va 2,6
min tona yiiksalmisdir (5, s. 91,159).

Quba-Xa¢maz iqtisadi rayonunda da bu sahoys boylik maraq vardir.
Regionun orta vo yiiksok dagliq orazilori, genis orazilori tutan meyvo baglar
ariciligin inkisafi li¢iin olverigli sorait yaradan amillordir. Ona goéro bu im-
kanlardan istifads edilmosi osasinda saxlanilan ar1 ailslorinin sayr davamli
olaraq artirilir. 2015-ci ilds iqgtisadi rayonda 15,1 min ar1 ailasi olmusdur. 2005-
2010-cu illorde onlarin say1r 6,2 mindon 12,2 mino yiiksalmis va 2,0 dofoys
gadoar ¢oxalmigdir. 2010-2015-ci illords iss onlarin say1 23,9% artmigdir. 2005-
ci ilds iqtisadi rayonun respublika {izro pay1 5,9%, 2010-cu ilds 6,3%, 2015-ci
ilde 6,0% olmusdur. Goriindiiyli kimi son illords iqtisadi rayonun pay1 azalir,
yani 6lkanin digar regionlarinda bu sahs daha yiiksok templs inkisaf etdirilir.

Inzibati rayonlar arasinda Quba (7,2 min ar1 ailosi va ya iqtisadi rayon
tizra 47,8%) vo Qusar (4,2 min ar1 ailosi vo ya 27,8%) rayonlarinin yiiksok
dagliq saholorinds arigciligin inkisafina daha cox diqget yetirilir. Sabran
rayonunda da 2,1 mindon ¢ox ar1 ailasi vardir. Inzibati rayonlarda saxlanilan ar1
ailolorinin say1 davamli olaraq artirilir.

Ohalinin arzaq mohsullari ils tomin edilmasinda va arzaq tohliikesizliyi
soraitinin togkilindo heyvandarliq mohsullarinin istehsali miithiim rol oynayir.
Ohalinin saymnin artmasi, yeni yeyinti sonayesi obyektlorinin yaradilmasi bu
mohsullara olan tolobati daim yiiksoldir. Ona gors do ot vo siid mohsullarinin
istehsalina xidmat edon maldarliq vo qoyunculugun inkisafi, onlarin mahsul-
darliginin yiiksaldilmasi, yeni heyvan cinslorinin aldo edilmasi istigamatindo
todbirlorin genislondirilmasi talab olunur.

2015-ci ilda 6lkads 298,6 min t ot, 1924, 5 min t siid istehsal edilmisdir.
Bu mohsullarin istehsal hocmi davamli olaraq artir. Belo ki, 2005-2015-ci
illordo respublikada ot istehsali 100,7 min t vo ya 50,9%, siid istehsali 672, 8
min t vo ya 53,8% g¢oxalmisdir. Lakin holo do 6lkods ohalinin bu mohsullara
olan tolabat1 istehlak normasi saviyyasindo ddenilmir va bunun yiiksoldilmasi
talab olunur.

2015-ci ildo Quba-Xa¢maz iqtisadi rayonunda 6lka iizra istehsal olunan
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otin 15,3%-1 (45,6 min t), siidiin 7,4%-1 (142,4 min t) todariik edilmisdir.
Igtisadi rayon 6lkado ot istehsalina géra Aran iqtisadi rayonundan (33%) sonra
ikinci yeri tutur. Otin istehsalina goro Sabran (37,2% vo ya 17 min t) vo
Siyozon (33,4% vo ya 15,2%) rayonlart forqlonir. Ona goro geyd etmok
lazimdir ki, regionun ot istehsalinda qgabaqcil yer tutmasi bu rayonlarda
foaliyyat gostoron broyler-qusculuq fabriklorinin hesabina olur. Son ddvrlarde
bu rayonlarda heyvandarliq sahosindo olan inkisaf ot istehsalinin da yiiksok
templo artmasina imkan verir. 2005-2015-ci illorde Sabran rayonunda ot
istehsal1 3,6 dofs, Siyozondo 1,9 dofo artirllmisdir. Xagmaz rayonunda 2015-ci
ildo 7,0 min t ot istehsal edilmisdir ki, bu da region lizro 15,4% soviyye-
sindadir, 2005-2015-ci illorde onun togkili 1,9 dofo artmisdir. Igtisadi rayonda
maldarliq vo qoyungulugun asas morkozlori olan Quba vo Qusar rayonlarinda
2,7-3,7 min t ot istehsal edilmisdir. Bu iso holslik asag1 gostariciloridir.

Sid istehsalinda osas yer Xagmaz (34,2% vo ya 48,6 min t), Quba
(26,9% va ya 38,3 min t) vo Qusar rayonlar1 (19,5% va ya 27,8 min t) tutur.
Siid sagimi iqtisadi rayonda vo bura daxil olan inzibati orazilordo yliksok
templo artirilir. 2005-2015-ci illorde bu gosterici iqtisadi rayonda 30%, Xag-
maz rayonunda 41,9%, Quba rayonunda 11,1%, Qusarda 24,7% yiiksalmisdir.

Olkanin miihiim qoyunculuq regionlarindan biri olmasini1 nozars alaraq
Quba-Xa¢maz yun istehsalinda da qabaqcil yerlordon birini tutur. Onun
hocmina gora (1014 t) igtisadi rayonlar arasinda 5-ci yerdadir. Olka {izro payi
2005-ci ilde 7,5%, 2010-cu ildo 6,4%, 2015-ci ildo 6,0% olmusdur. Bu
gostaricinin azalmasi onu gostorir ki, qoyunculuqda gerilomolor bas verir,
onlarin bas say1 asag: diisiir.

Qusculugun miithiim mohsullarindan biri yumurta istehsalidir. Onun
mohsullaria asas talabat sohorlords olsa da, son ddvrlords 6lkonin regionla-
rinda da iri broyler-qusguluq fabriklori yaradilir. Buna baxmayaraq onun osas
istehlak¢1 potensiali Abseron regionudur. 2015-ci ilds 6lkads 1552,9 min. adad
yumurta istehsal edilmisdir. 2005-2015-ci illordo onun say1 1,8 dofo artirilmas-
dir. Yumurta istehsalina géro Quba-Xagmaz iqtisadi rayonu 6lkado gabaqcil
yer tutmur, son vaxtlarda bu sahods gerilomolor miisahido edilir. Bu iso “Si-
yazan-Broyler” ASC-nin faaliyyatinds olan iqtisadi ¢otinliklar ilo alagadardir.

2015-ci ilds iqtisadi rayonda 75,1 mln. adad (6lke iizro 4,8%) yumurta
istehsal edilmigdir. 2010-cu ilds bu gostarici 80,9 mln. adad (6,9%) olmusdur.
Xagmaz va Sabran rayonlarinda 20-21 mln. adad, Siyazon vo Qubada 12 min.
ododdon yuxar1 yumurta istehsal edilir. Siyazon rayonundan basga digorlorindo
bu sahodos inkisaf meyllori miisahids edilir (5, s. 608-616).

Natica. Belaliklo, Quba-xa¢maz iqtisadi rayonunda heyvandarliq tosor-
riifat strukturunda ohomiyyatli yer tutur, kond ohalisinin osas mosguliyyaot
saholorindon biridir. Regionun tobii-cografi soraiti vo ohalinin amok vordislori,
mohsullara olan yiiksak tolobat sahanin inkisafina imkan verir. Bununla yanas,
mohsuldarligin artirilmasi, yeni heyvan cinslorinin alinmasi vo emal miios-
sisalarinin tikilmasi vacib vazifalordondir.
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PA3BUTHUE OTPACJIEN )KUBOTHOBOJICTBA
B I'VBA-XAUYMA3CKOM 9KOHOMHWYECKOM PAVIOHE

3..'YCEMHOBA
PE3IOME

JKMBOTHOBOJACTBO, SIBJSSICH OJHOW M3 JBYX OCHOBHBIX OTpaciied CEeIbCKOIro XO03si-
CTBa o0ecIieurBaeT HACEICHNUE MPOMYKTAMH MUTAHUS, IPOMBIIUICHHBIM CBIPhEM H MOy (ad-
pukatamu. B nocnegHee BpeMs B CBSI3U ¢ U3MEHEHUSIMU, IPOUCXOSIIMMH B CTPYKTYpE OTpac-
JIU pacTteT ero 3HaueHue. [ 'yba-Xauma3ckuil 5KOHOMHUYECKHUN pailoH CYUTAETCS OJHUM M3 BaXK-
HBIX >KMBOTHOBOJYECKHX PETMOHOB CTpaHbl. biu3koe pacroyio)keHne HU3MEHHBIX M TOPHBIX
PETHOHOB, TPYAOBbIE HAaBBIKA HACENEHUS W BHICOKAsl MOTPEOHOCTh HACEJEHUs CIIOCOOCTBYET
Ppa3BUTHIO 3TOU OoTpaciu. IToBbIIEHNE MPOAYKTUBHOCTHU, BEIBEACHUC HOBBIX IMOPOJ ) KMBOTHBIX
U co3[aHue mepepadaThIBAIONINX MMPEINPUATHA MOXXHO CYUTATh OCHOBHBIMHU 33/1a4aMU B pas3-
BUTHUU >KMBOTHOBOJICTBA B IAHHOM 3KOHOMHYECKOM paioHe.

Kawuespie ciaoBa: ['yba, Xauma3, CKOT, MsICO, MOJIOKO, »XHBOTHOBOJCTBO, ITH-
1IEBOJICTBO
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DEVELOPMENT OF LIVESTOCK SECTORS IN
GUBA-KHACHMAZ ECONOMIC REGION

E.H.HUSEYNOVA
SUMMARY

Livestock, being one of the two main branches of agriculture, provides the population
with food products, the industry with raw materials and semi-finished products. Recently, due
to changes in the structure of the industry, its importance is growing. Guba-Khachmaz
economic region is considered to be one of the important livestock regions of the country. The
proximity of lowland and mountainous regions, the labor skills of the population and the high
need of the population contribute to the development of this sector. Increasing productivity,
obtaining more productive breeds of animals and creating processing plants can be considered
important tasks in the development of livestock in the economic region.

Key words; Guba, Khachmaz, cattle, meat, milk, livestock, poultry farming
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Taqdim edilon maqalada Béyiik Qafgazin Azarbaycan hissasinin fiziki-cografi xii-
susiyyatlori, orada bas veran eroziya proseslari, eroziya prosesina tasir edon amillor aras-
dirilmis, eroziya prosesina qarsi miihafizo tadbirlari va onlari oziinda aks etdiran xarito verilir.
Gostorilir ki, tabiati miihafizo obyektlari va tadbirlori xiisusi xaritalori Azarbaycanda, demak
olar ki, yaradilmamigdir. Belo xaritalor 6z toyinatina, tortib edilma konsepsiyasi, mazmun
elementlari va texnologiyasina géra digar nov xiisusi xaritalordon farqlonir va onlarin iglonib
hazirlanmasi 6lkamiz digiin oldugca vacib va ahamiyyatli olard,.

Acar sozlor: eroziya, monitoring, antropogen amil, legenda, xaritologmo, acrokosmik,
miihafiza tadbirlori

Azorbaycanin Boyiik Qafqaz zonasi olduqca miirokkob tobii soraito
malikdir. Bu orazinin asas hissasi dagliqgdir vo 6z torpaq, bitki vo heyvanat
alominin zonginliyi ilo segilir. Torpaq veo bitki Ortiiyii saquli zonalliq qanununa
tabedir. Hor bir qursaqda torpaq vo bitki Ortiiyii bir-birindon forglonir. Bu
bolgado okingilik, heyvandarliq, bagg¢iliq, iiziimgiiliik, ipok¢ilik vo s. qodim
dovrlordon inkisaf etmisdir. Boyiik Qafqazin conub, conub-sorq, simal-sorq
hissolorinin alp vo subalp comonliklori boyiik ekoloji ohomiyyoto malikdir.
Osason conub yamacinin yay otlaglart genis saholori ohato edir. Dagliq bolge-
lordo, xiisusilo dag-¢omon qursagi, biconok vo oriislor genis saholori ohato edir.
Bu bolgonin hidrografik sobokosi olduqca sixdir. Dag caylart istilinliik togkil
edir. Bolgays 10 ¢ay daxildir. Dag tundra iglimindon baslayaraq yarimsshra
quru bozqir iqlima kimi muxtaliflik miisahido olunur.

Molumdur ki, srazids tabisti miihafizs todbirlori layihalosdirilorken ilk dnca
homin sahads miivafiq monitorinq todqiqatlar aparilir. Digar tarafdon monitoring
miixtalif todqgiqat predmeti tizro forqli yoniimda togkil edilo bilor. Homginin geyd
edok ki, bir elmi moqalado obyektin butun predmetlor iizro alinmis todqiqat
naticolarini isiqlandirmagq tacriibi olaraq miimkiin deyil vo adaton, moqalo hansisa
konkret predmet (saho) lizro alinmis noticolorin gsorhino hosr edilir. Bizim toqdim
etdiyimiz mogalodo Boyiik Qafqazin Azorbaycan hissosindo bas veron eroziya
proseslori, onlar1 yaradan sabablor, inkisafina tosir edon amillor vo onun qarsisinin
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alimmasi1 vo yaxud da zoiflodilmosi moagsadilo miihafizo todbirlori plam1 6z oksini
tapir. Bu mogsadlo xiisusi “Boyiik Qafgazin Azorbaycan hissasindos torpaglarin
eroziyaya ugrama xoritosi” tortib edilmisdir (sokil 1).

Eroziya proseslori: Molum oldugu kimi dag yamaclarinin meylliyi,
hidrografik soboko vo s. eroziyaya tosir edon osas komponentlordir. Eroziyanin
intensivliyino orazinin meylliyi daha ¢ox tosir gostorir. Boyiik Qafgqazin conub,
conub-gorq, simal-sorq bolgolorindo ¢ay sobokosinin six olmasi eroziya prosesinin
daha giiclii getmosino sorait yaradir. Cay sobokosi orazini koskin pargalayaraq
miixtolif meylli yamaclar1 omolo gotirib. Dag okingilik boélgolorinds eroziya
prosesinin ¢ox olmast iqlim amillorinin tosiri ilo daha ¢ox bas verir. Yagintilarin
geyri-barabar diismasi, arabir ason giiclii kiiloklor, havanin temperaturu da eroziya
prosesinin bag vermasina gliclil tosir gostorir. Bolgonin torpaq Ortilyliniin voziy-
yati, mexaniki torkibi, uducu kompleksi eroziya prosesindo boyiik rol oynayir.

Eroziya prosesind tasir edon amillor: Eroziya prosesinin genis saholori
ohato etmosindo antropogen amillor daha tohliikslidir. Antrtopogen amillors ilk
ndvbados insanlarin diizgiin olmayan tosorriifat foaliyysti ilo mosgul olmasi aiddir.
Boyiik Qafqazin orta vo yiiksok dagliq, homg¢inin asagi dagliq vo dagstoyi
orazilorindo diizgiin aparilmayan tosorriifat foaliyyoti noticasindo bitki Ortiiyiiniin
mohv edilmasi, yamaclarin iiziiagag1 sumlanmasi vo mal-qaranin sistemsiz ota-
rilmasi eroziya proseslorinin amala golmasine va giiclonmasine sabab olmusdur.
Dag rayonlarinda yerlogon ¢ay hdvzolorinin suayrict vo tranzit saholorinds torpaq
ortiiyiiniin  70- 80%-1 eroziyaya ugramisdir. Otlaglarda, Oriislordo mal-qara
intensiv vo normadan artiq otarildiqda heyvanlarin dirnaqlari ¢im qatini dagidir vo
torpagin sothindo miixtalif ¢atlar omoalo gotirir. Yagislar diisdiikds iso amals golon
catlarda torpaq yuyulur vo orada miixtalif dorinlikde sirimlar omalo golir. Omalo
golmis sirimlar bir-biri ilo birlogorok, yamacin sothini parcalayir vo onun
yuyulmasina sabab olur. Yaylaqglarda dik yamaclarin torpaq Ortiiyiliniin ¢ox nazik
olmasi, mal-qaranin normadan artiq otarilmasi eroziya prosesini siirotlondirir.

Yamaclarda okin, sopin vo becormo islorinin yamacin uzununa aparilmast
eroziya prosesinin guclonmosina tosir gdstorir. Misal iigiin, Ismay1lli bolgasindo
qisamiiddatli leysan yagis1 yamacin uzununa okilmis qargidali saholorini yuyub
vo orada sirimlar, ¢iixurlar omolo gotirmisdir. Bu da sonraki becorms islorindo
¢otinlik yaradir [1].

Eroziya prosesinin miihafizo tadbirlori: Eroziya prosesinin qarsisinin
alinmasi, torpagin yuyulub dagilmaqdan miihafizo olunmasi vo miinbitliyinin
borpa edilmosi mogsadilo eroziyaya garst zonal kompleks miibarizo todbirlori
aparmaq lazimdir. Torpaqglarin eroziyadan miihafizo edilmosi noeinki Boylik
Qafgaz, homg¢inin 6lkomizin eroziyaya ugramis biitiin orazilorindo miitomadi
aparilmalidir. Umumilikds eroziya prosesinin dyronilmasi vo ona qars1 miibarizo
tadbirlari ti¢ marhalada yerina yetirilir:

- eroziyaya sobab olan amillarin 1izo ¢ixarilmast;
- bas vermis eroziya prosesino garst miibarizo todbirlorinin islonib hazirlanmast;
- eroziya proseslaorinin naticolorinin aradan qaldirilmasi moagsadi ilo tadbirlor
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planinin hazirlanmasi.

Eroziyani1 yaradan amillors kiilok, su vo antropogen tesirlor aiddir vo
onlarin novlori miivafiq adlarla ¢agirilir. Su eroziyasinin qarsisin1 almaq tigiin
miixtolif hidrotexniki qurgulardan genis istifado etmok lazimdir. Cay hovze-
lorindo belo qurgularin qurulmasi sel axinlarinin qarsisini alir ki, bu da su
rejimini nizama salir. Bildiyimiz kimi ¢aylarin mocrasinda eroziya prosesi giicli
gedir. Leysan yagislar noticosindo iso sel hadisolori bas verir. Bunlar1 aradan
galdirmaq mogsadilo arxlar, das sadlor diizoldilmasi vacib sayilir [2].

Dag vo dagotoyi rayonlarda yamacin meylliyini, okin sahslorinin diizgiin
toskili eroziya prosesinin qarsisini alir. Eroziyanin genis miqyasli bas verdiyi
sahalords tosorufatin istiqgamotini doyisdirmok lazimdir. Dovlst mess fondunda
olan torpaqlarda eroziyanin qarsisini almaq ti¢lin meso okinlori genislonmali,
yamaclarda coxillik bitkilor, meyva baglari vo s. okmok lazimdir.

Kiilok eroziyasinin qarsisini almaq {i¢iin iso rayon orazisindo hakim
kiiloklorin istigamotini vo siiratini nazoro almaq lazimdir. Torpaq qoruyucu
novbali okin iisulunu totbiq etmok lazimdir. Abseron yarimadasinda siddotli
eroziyaya ugramis orazilor genis saholori ohato edir. Bu eroziyanin qarsisinin
alinmasinin asas vasitosi meso zolaglarinin salinmasidir.

Yamaclarda torpaqlar1 eroziyadan miihafizo etmok {i¢iin sum vo
kultivasiya islori yamacin eni istigamoatindo aparilmalidir. Bu név todbirlor
6lkomizds uzun illordir ki, totbiq olunur vo bunun sayssindo eroziya prosesinin
qarsist xeyli alinmigdir. Bundan basqa torpaqlara mineral va iizvii giibralor
vermaklo bitkilorin mohsuldarligini artirmaq vo eroziya prosesini zaiflotmok va
yaxud qarsisini almaq miimkiin olur [3].

Boyiik Qafgqazin dag rayonlarinda oriis vo bigonoklordo do eroziyaya
ugramig saholor var. Bunun {i¢iin belo yerlords terraslar diizoldib {iztimliik vo
baglarin salinmasi on yaxci ¢ixis yollarindan hesab edilir. Homginin ¢oxillik
otlarin sopilmasi do boyiik shomiyyato malikdir.

Olkomizdo bu sahodo uzun illordon beri aparilan todqigatlardan alinan
naticolora goro torpaqglarda gedon eroziya proseslorinin inkisafi, onu torodon
soboblor vo miihafiza todbirlori genis islonmis vo hal-hazirda da islonmokdadir [4].

Eroziyaya qarsi tobiati miihafizo xaritasinin tartibi: Todqiqat orazisi
lizro toplanmis statistik, qrafiki, molumat-sorgu vo miisahido materiallar
asasinda Boyiik Qafqazin Azarbaycan hissasinds torpaqglarin eroziyaya ugrama
xaritasini tortib etmisik (sokil 1).

Xaorito konus proyeksiyasinda tortib edilmis vo onun miivafiq kartoqrafik
sobokosi cizilmis, riyazi osaslari, legendasi, uygun sorti isarslori islonib ha-
zirlanmisdir. Todqiqat orazisindo yerloson torpaqlar tiplors ayrilmis, onlarin
eroziyaya ugrama dorocesing goro qruplasdirilmas: aparilmis vo uygun sorti
isaralori tortib edilmisdir. Nohayot, todqiqat materiallar1 osasinda torpaglarin
eroziyaya ugrama xoritosi tortib edilmisdir. Biitovliikkdo sokil 1-do togdim
edilon xorito miiasir xorito tortibetmo qaydalarina tam uygun olaraq Cografi
Informasiya Sistemi miihitindo Landsat peykindon almmus kosmik sokillordon
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vo ArcCIS program tominatindan istifado etmoklo vektor formatinda tortib
edilmisdir.
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Sok. 1. Boyiik Qafqazin Azorbaycan hissoasindo torpaqlarin eroziyaya ugrama xoritosi

Sonraki morholods iso tortib edilmis xorito osasinda eroziya prosesinin
tohlili aparilmis vo bu sahodo tobioti miihafizo ilo bagli bir sira tokliflor
verilmisdir. Hoqigaton do xorito 1-don goriindiiyii kimi bdlgonin conub-sorq,
simal-gorb va simal-sorq hissasi daha ¢ox eroziyaya moruz qalib. Conub qorb vo
conub-gorq orazilar isa nisbaton zaif eroziyaya ugramis orazilordir. Ona gore do
todqiqat orazisindo eroziyaya qarsi tobioti miithafizo todbirlori planlasdirilarkon
orazinin se¢ilmasinds toqdim edilon xaritodon bohrolonmok magsadomiivafiqdir
vo hamin xarito ohomiyyatli ola bilar.

Natica

Qeyd etmok lazimdir ki, tematik, eloco do xiisusi xaritolorin tortibi zamani
homin movzu iizro todqiqat obyektinin xiisusiyyatlori nozora alinmalidir. Bizim
Olkomizdo indiki dovrodok olan miiddetdo miixtalif toyinatli vo mozmunlu
tematik xoritalor tortib edilmisdir. Lakin ayrica tobisti mithafiza obyektlori vo
todbirlorini 6ziindo oks etdiron xiisusilogsmis xoritolor yaradilmamigdir. Ciinki
tobioti miihafizo xaritolori 6z toyinatina goro digor ndv xiisusi xaritolordon
forqlondiyi kimi, tortib edilmo konsepsiyasi, mazmun elementloring texnolo-
giyasina gora do onlardan koskin forglonir. Bu moagalods konkret olaraq Boyiik
Qafqazin Azorbaycan hissasindo eroziya prosesindon asili olaraq tobioti mii-
hafizo masoalalori vo miivafiq toyinatli xoritolorin tortib edilmasi xiisusiyyatlori
aragdirtlmisdir. Galocokds bu kimi masalalorin toraofimizdon digor tobii amillorlo
olagodo vo cografi orazilords arasdirilmasi nazordo tutulur.
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KAPTOI'PA®UPOBAHUE 1 MEPBI 3AIIUTHI IPOTUB 3PO3UU
A3BEPBAMIKAHCKOM YACTH BOJIBIIIOTIO KABKA3A

HN.ATAPUBOBA
PE3IOME

B cratbe mpezicTaBicHBl (QU3HKO-Teorpaduyeckre OCOOCHHOCTH a3epOaiPKaHCKOM
yact bonbimoro KaBkaza M mpoucxopsiiye TaM IPOLECCHl APO3MH, U3Y4eHBI (DaKTOPBI,
BIIMSIFOIIIME HA MPOLIECC IPO3HUHU, MEPHI 3aLIUTHI OT MPOIIECCOB IPO3KHU U KapTa, OTOOpakaromias
5TH nporecchl. [loka3aHo, 9To KapThl OOBEKTOB U MEP IO OXPaHe OKPYKAIOLIEH CpeIbl MOYTH
HEC COSI[aHI)I.TaKI/Ie KapTbl IO WX HA3HAYCHUIO, MO KOHOCTHHWU MOATIOTOBKH, IO IJIEMEHTaM
KOHTEHTa M TEXHOJIOTHH OTJIMYAFOTCS OT APYTHX BHIOB CHEMH(DUUECKUAX KapT, U X MPUTOTOB-
JIEHWE W CO3aHue OBIIO Obl OY€HD BAYKHO JJISI HAIIEH CTPaHbI.

KaioueBble ciioBa: 35po3us, MOHUTOPHUHT, aHTPOIIOTCHHBIH (aKkTop, JiereHna, orodpa-
JKEHUE, a3POKOCMHYECKNH, MEPHI 3all[UThI

MAPPING AND PROTECTION MEASURES AGAINST EROSION
ON THE AZERBAIJANI PART OF THE GREATER CAUCASUS

I.A.GARIBOVA
SUMMARY

The article presents the physiographic features of the Azerbaijani part of the Greater
Caucasus and erosion processes occurring there. It studies the factors influencing the process
of erosion, protection against erosion and maps showing these processes. It is shown that maps
of environmental protection measures and objects are hardly created in Azerbaijan. Such maps
for their intended purpose, for the concept of preparation, for the content of elements and used
technology are different from other kinds of specific cards, and their preparation and creation
would be very important for our country.

Key words: erosion, monitoring, anthropogenic factor, legend, mapping, aerospace,
protection measures

Redaksiyaya daxil oldu: 09.02.2017-ci il
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PELHEH3UA

Ha Mmonozpaguu ''Jonomocooepircawgue cyavpuonvie mecmoporcoenus
OCMPOGOOYIHCHBIX NAIEOCUCHEM, UX MEMAIN02eHUYEeCKUe 0COOeHHOCmU U
yCnosus 2e00uHamu4ecKko2o pazeumus (Ha npumepe anvnud Manozo Kaeka-
3a)""(2015) u «Pyonvie mecmoposcoeHus yueHmpaibHozo cezmenma Anvnuil-
cko-T'umanaiickozo 20pHO-CKNAOUAMO20 NOACA U NPOOIEMbl UX 2eHE3UCA
(bonvwoi u Manwvui Kaexas, Bocmounwvie Ilonmuowr)» (2017), komopeuie
obL1u cocmaenensvt uzsecmuvimu Ha Kaekase, 0a u ne monavko 6 Hauwem pe-
2UOHe, CReYUAIUCMAMU 6 00aacmu pYOHOU 2e0102UU U MEMAnl02eHuU
B.M.baba-3a0e, C.A.Kekenus, I1I. @.A60ynnaesoii u M.A.Kexenun

ABTopamu nepBoil MOHOrpaduu AJs ucciaea0BaHus Obl1 BbIOpaH Manblii
KaBka3, KOTOpbI BOCHPHUHMMAETCS KaK PE3yJIbTAT B3aUMOJECUCTBUS MHMKpPO-
KOHTHHEHTOB - «00JIOMKOB» Adpo-ApaBuiickoii 1 EBpa3zuarckoit murocdep-
HBIX IUTUT. 31€Ch COXPaHEHbI (PParMEeHThI aJTbIUNCKUX JTUTOr€OJMHAMUYECKUX
KOMIUIEKCOB, KOTOPBIE Pa3MEIIEHbI B MPEENax MaJe00CTPOBOLYKHOTO COOPY-
JKEHUs, Ha3piBaeMoro aBropamu IlonTuiicko-ManokaBkaszckuM. Ilox imroreo-
JUHAMUYECKUMHU KOMIUIEKCaMHU MOHUMAeTcs Habop MOpoJI, XapaKTepH3 YOI
JUHAMHUKY Pa3BUTHUS TOH UM MHOM reoMopdOCTpyKTyphbl 36MHOM KOpPBI C yué-
TOM TE€OPUU TEKTOHUKHU JIMTOCHEPHBIX TUIUT.

Momnorpadust coctoutr U3 6 riaB, BBEACHHUS U 3aKitoueHus. B MoHor-
paduu KpaTKO OTMEUEHO, YTO PAHHSAS JOKOJIU3MOHHAS T'€TepPOreHU3aIUs 3eM-
HOM kopbl KaBkaza B Hagasie alnbIUICKOIrO dTara, CIpOBOLMPOBAHHAS pa3/iBU-
IrOM MHKpPOIUIUT, NMPOSBUIACh OPOPMIICHHEM JIOKa OKeaHa (MaJloOKaBKa3CKOM
BeTBU HeoreTHca) 1 puTOreHHbIX JENpeccuil Ha OKpauHaX MUKPOIUIUT (paH-
HeOaltocckue BynkaHuTsl HOxxHoro KaBkaza u cyOuienounsle BynkaHuThl Ce-
BepHoro KaBkasa), a 6osee mo3gHssl rereporeHu3anus (mepuos cyOayKIuu -
no3Huil Oailfoc-paHHU Men) - odopMmieHHEeM Ha MeCTe I0KHOH OKpauHBI
ITonTHiIicKKO-HOKHOKAaBKAa3CKOT0 MUKPOKOHTUHETA BYJIKAHUYECKOW OCTPOBHOM
nyru Ha KOIIM3HMOHHOM 3Tare mpojojibKajach TEKTOHHUYECKas mnepepaboTka
paHee 00pa30BaHHBIX TeOMOP(POCTPYKTYp: 000COOUIUCH BAOJB TOMEPEUHBIX
CTPYKTYp BYJKaHMUYECKHE JIENPECCHH, HAa4yajcs MPOLECC Haroi3aHus (IIUIIo-
UIHBIX O0CAJKOB OKPAaMHHO-MOPCKOI'O MPOUCXOXKICHHS, a TaKke OoO0aylnupoBa-
HUE OKEAaHCKHUX OCaJKOB Ha OKPaWHbl CONPUKOCAIOUINXCS MHUKPOIUIUT, MpPH-
BeJIIME T03/1Hee K O(OPMIIEHUIO KOJJTM3UOHHBIX CTPYKTYp - CYTYPHBIX 30H.
Opnna n3 Hux Ha Manom KaBkaze — I'eifua-AkepuHCKas 30Ha.
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Maneiii KaBka3 sBisieTcss OTHOCUTENBHO XOPOUIO W3YYEHHBIM (B IeoJio-
TMYECKOM M METaNIOTEHUYECKOM CMBICIIE) PETMOHOM U IO3TOMY MOXHO yT-
BEP)KJaTh, YTO PYIHBIM MOTEeHIMa]I MajloKaBKa3CKOrO OCTPOBOJYKHOIO IIa-
JIEOCOOPYKEHUS OIPENEISAETCS: IIIyTOHOTEHHBIMU THAPOTEPMaIbHBIMU (MEb,
MOJHMOJIEH, 30JI0TO) U BYJIKAHOT'€HHBIMHU MUI€HETUYECKUMU (Melb, LIUHK, 30-
JI0TO, Oapuii) MECTOPOKICHUSIMU.

Ha Manom KaBka3e B cOOTBETCTBMM C OCOOECHHOCTSIMHU I'€OAMHAMHUYEC-
KAX PEXHMOB U OOCTAaHOBOK aBTOPAaMH BBIJCISAIOTCS 5 METaIOTeHHUYECKUX
30H: 1) Amxapo-Tpuanerckas najeoreHoBasi pup)TOreHHas, KOJJIM3HOHHasl 30-
nmoToHocHas; 2) bomanccko-Kazaxckas MenmoBasi, BMEIIAIOIIAs MEIHBIC, ITHH-
KOBBIE U 30J0Thle MecTopoxaeHus; 3) Comxurto-Kapabaxckas cpelHErOpCKo-
paHHEMeJoBasi C MEIHBIMM, OapUT-NOJUMETAIUIMUYECKUMHU, 30JI0TBIMHU, CKap-
HOBO-)K€JIE30PY/IHBIMU M allyHUTOBBIMH MecTopoxkaeHusmu; 4) ['eifua-
AKepUHCKass XpPOMHUTOHOCHAsI, 30JI0TOHOCHAasi M PTYTOHOCHas (371ech 001y-
LIUPOBaHHbIE MEJIOBbIC OCAJKU ObLIM aKTUBU3UPOBaHbI B HeoreHe); 5) lapaina-
re3ckas MeIb-MOIHOACH-305I0TOCoAepKamas. Kpome Toro, nodasien aBropa-
MU MaTepual U M0 BOCTOYHOIOHTHMHCKUM BYJIKAHOT€HHBIM MEJHOKOJIYEIAaH-
HBIM MECTOPOXKICHHAM, TAKUMH Kak Arukeid, Yaenu, Mypryn u ap. JletaibHo
OXapaKTEepPU30BaHbl PyJIHbIE OOBEKThI, pa3MEIIEHHbIE HAa TEPPUTOPHUH TPEX
FOxHOKaBKa3ckux pecrnyonuk. B AsepOaiimkane - 3to Kenabekckuii ¢ Kena-
OEKCKMM MeJHOKoIYelaHHbIM 1 Kapajarckum 30510To-MeAHONOP(GUPOBBIMU
nossimy, Jlamkecankuit ¢ YoBrapCckuM 30JI0TOPYIHBIM, UupariapuHCKUM H
ToraHaJIMHCKMM 30JI0TOCOAEPKAIMMHU CEPHOKOIYEIaHHBIMU nosiMu, Kaszax-
CKHUH C 30JI0TO-TIOJIMMETAININYECKUMH pynaMu, MexMaHuHCKkui ¢ KbI3pioy-
JAKCKUM 30JI0TO-MEIHOKOJIYEIaHHBIM PYAHBIM MOJEM U 1p.; 1o ['py3un npu-
BEJICHBI CBEJICHNS O BOJIIHMCCKOM pyIHOM paiioHe: JeTalbHO onucaHo ManaHe-
YIBCKOE 30JI0TO-MEJHO-IIOJIMMETAININYECKOE MECTOPOXKICHUE;, B ApMEHUHU
MPUBEIEHBI CBEJCHUS O MPAKTUYECKU OTPAOOTAHHBIX MECTOPOXKIACHUSIX Aua-
Bepackoro u KagaHckoro pyaHbIX Mojel, KpoMme 3Toro, onucaHo TexyTckoe
MeAHO-TIOp(GUPOBOE MECTOPOKIAECHIE, KOTOPOE HEJAaBHO BBEJEHO B JKCILITyaTa-
LUIO.

Pa3BuTHE 3HIOT€HHBIX PYJ000pa3yIOIIUX CHUCTEM aBTOPAMM KHUTH pac-
CMaTpHUBaeTCs B MPU3ME MTPOLECCOB, MPOTEKABUIMX Ha IPAHUIAX JTUTOCPEPHBIX
MukporuT. Obpaiaercs BHUMaHUE TakKe Ha TakKhe MpoOJIEMHbIE BOMPOCHI,
KaK MEepPBOMCTOYHUK PYIHOIO BEILECTBA, 3apOXKJAeHUE M (DYHKIIMOHHPOBAHHE
¢dmrouanbix cucteM. [locnegHue OTOXAECTBISAIOTCA C JTUCCUIATUBHBIMHM CHC-
TEMaMH, HaXOJSAIIUMHUCS B IOCTOSTHHOM B3aUMOJIEHCTBUU C OKPY>KaOILEN cpe-
noii. ObparieHo BHUMaHKHE B NEPBYIO Ouepe/ib Ha MAKpO3JIEMEHThI (PIIFOUIHO-
MarMaTHYECKUX CUCTEM: 00JacTh 3apOoXkJIeHHs M pa3rpy3ku ¢iaronnoB. B mo-
JeNIX, 00bEeIUHAIONUX MPU3HAKU-(AKTOPhl py/lOTeHe3a, MOTYepKUBAETCs He
BHEIIIHEE CXOJICTBO MHAWBUIYYMOB, a CTAHJAPTHOCTH (CXOXKECTh) MPOTEKaB-
IIMX B CUCTeMax IpoueccoB. IMeHHO Takol MmoaxoJl ObLI MCIONb30BaH aBTO-
paMu Ipu pa3paboTKe reoj0ro-reHeTUYeCKNX MOJEIeH.
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ABTOpBI OTMEYAIOT, YTO pa3paboTKe MHOTO(AKTOPHBIX MOMCKOBBIX MO-
Jiefieil mpealecTBOBANIM Ie0JIOrO-reHeTHYECKUE MOCTpoeHus (raasa 5), B KOTO-
PBIX YYHUTHIBAIHCH CJEIyIoNIHe 0000IIEHHbIE OCOOCHHOCTH BYJIKaHOTE€HHBIX
MECTOPOKJCHUN IIBETHBIX METAJUIOB MAJIEOOCTPOBHBIX AYT, IOCKOJIBKY MECTO-
poXaeHust 3Toro kiacca npeanupyioT B Comxuto-Kapabaxckoit 30He U B
Boctounsix [TonTHAAX :

1. KOMIIOHEHTHBII COCTaB AMUT€HETUUYECKUX Py, MEXaHU3M OTJIOKECHHUS
KOTOPBIX OIpPENeNsICs MaleoreoJMHAMUYECKIMH U TajeoreorpapuuecKumMu
YCIIOBUSIMU CTAHOBJICHHSI PYJHO-MarMaTHYECKUX CHCTEM, 3aBUCUJ OT IMETPO-
XUMHYECKHX 0COOCHHOCTEH BYJIKAHUTOB M COIPOBOXIAIOIINX UX KOMarMaToB:
a) B Cily4ae pa3BUTUS «TOMOIPOMHOTO» psAla - aHIE3UThI-KaUH-HATPOBBIC
PHOAALUTHI-PUOIIUTHI - TIPOSIBIIEHA OApUT-TIOIMMETAIUINYECKas, JINOO TOoIHMe-
Tajnudyeckas MuHepanuzauus; 0) ¢ aHae3uT-0azanbTamMH, aHIE3UTaMU U Ha-
TPUEBBIMH PUOJAIMTAMH ACCOLMUPOBAHBI MEIHOKOIYECTAHHBIE W MEIHO-
[MHKOBBIE PYIbI; B) B JCMPECCHUSIX, IJIE B pa3pe3e yCTAHABIMBACTCS «aHTH-
JPOMHBII» DAl - aHIE3UTHI-KAINH-HATPOBBIE PHOAALUTHI-PUOIIUTH U aHJIE3U-
ThI-aHJIe3UT-0a3alIbThI, OTHOCSIINECS, KaK MPaBUIIO, K Pa3HOBO3PACTHBIM IUK-
JaM, BO3MOXHBI CIIydal COBMEIIEHUS B MPOCTPAHCTBE PAa3HOTHUITHOW MHUHEpa-
mu3anuu (Magneynu, larkecaman; Kenabekckas u AnaBepickasi TPYIIIbI).

2.MenaHocepHOKOIUETaHHAs MUHEpaIu3alus Oblia copMrupoBaHa BCIe
32 UHTCHCUBHBIMU BOCXOJISIINMH JBUKCHHUSIMH, O YeM CBUAETEILCTBYIOT CyO-
a’palibHBIC U TIEPEXOIHBIE OT CYOMapHHHBIX K Cy0a’paibHBIM yCIOBHUS HAKOT-
nenus no3aHemenoBbix (Manneynu), Oaitocckux (Kemabek) m Gatckux (Auna-
Bepau U Kadan) anne3nr-6a3zanbTOBbIX KOMIUIEKCOB, B TO BpeMsl Kak Mpealie-
CTBYIOIIIas TIEPBOM B pailoHaX ¢ MOJUIMKIMYHBIM pa3BUTHEM BylKaHu3Ma Oa-
PHUT-TIOJIMMETAIIINYECKAs - B YCIOBHSIX YCTOWYMBOTO MPOTHOAHUS BYIKAHOCT-
PYKTYP.

3. 30HAJIBHOCTH MPEAPYAHBIX METACOMATHTOB aHAJIOTHYHA TaKOBOM, Ha-
0Jr071aeMOi B THAPOTEPMaIbHO U3MEHEHHBIX MOpoaax o01acTeil COBpeMeHHO-
ro BYJIKaHH3Ma; MUHEPAIM30BaHHBIE OJIOKH OTPaHUYEHBI Pa3BHUTHEM HKCILIO-
3UBHBIX Opekunii (Harpumep -Hosaap).

4. DnureHeTHYecKue OapUT-MOIUMETATNINYECKHUE 3aI€KH, BKIIOYAIONINE
MacCUBHble  OapuTOBBIE,  KPYMHOKpUCTAJUIMYECKHE  OapuT-cdanepur-
TaJICHUTOBBIE W  TPOXKHIIKOBO-BKpAaIUIEHHBIE  OapuT-chajepuT-raJeHuT-
XaJIbKOMUPHUT-ITUPUTOBBIE PY/AbI, pPa3MEIIEHbl B OCHOBHOM BO BTOPHYHBIX
KBapIMTaX; CBEPXY OHHM OTPaHUYEHBI SKPAHOM, & CHU3Y - ITOJIOIIBOI» THUIICO-
BBIX 30H U SIIIIMOBUIHBIX KBAPIIUTOB.

CepHOKONTUETaHHBIE 3AJIEKU B BEpXHEH 4YacTH, «00JaropoKeHHbIE
XaJIbKOMUPUTOM, ChaIEpPUTOM, TATEHUTOM, SHAPTUTOM U CYJIb(OCOISIMHU, CHU-
3y  CMEHSIOTCS  TMPOXHIKOBO-BKPAIUICHHBIMH  XaJbKOIMPHUT-  MUPHUT-
cajiepuTOBOIr0 COCTaBa PyAaMH.

5. JlaHHbBIE IO U30TOITHOMY COCTaBY BOJIOpOAa (IIOMIHBIX BKIIOUEHUN U
KHCJIOpO/a B KBaplle, 6apuTe U KalblUTe OapUT-TOJIMMETAIUINYECKUX Py UH-
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TEPIPETUPYIOTCS B MOJIB3Y BHICOKOM JOJIHM y4acTHsI METEOPHBIX BOJ B pyA000-
pa3oBaTeNbHOM IpoIlecce, MpUYeM, 3Ta oI pacTeT Bo (irouae, u3 KOTOporo
OTJIarajiuch OAPUTOBBIC PYABI; A1 MEIHOKOTUYEJAHHBIX PYA METEOpHAas YCTy-
naeT 1o 3HAYEHUIO0 MarMaTOreHHOM BOJIE.

6. Cepa cynb(huI0B MaJOKaBKa3CKMX MECTOPOXKIECHUN OJM3Ka MO H30-
TOITHOMY COCTaBY METEOPUTHOH, a cynb(haToB yTsikenena Ha 14+3%o0. He3na-
YUTEIBHO, HO TOCTOSHHO, oOJierueHa cepa Ccyinb(UIOB U CyiIb(haToB OapuT-
MOJIMMETATNYECKUX Py, TI0 CPAaBHEHHUIO C MEAHOKOIYEIAHHBIMH M METHO-
[IUHKOBBIMH.

7. V3ydeHne paciuiaBHBIX BKIIOUCHHUI BO BKpAIUICHHHKAaX KBaplla IMOKa-
3aJ10, YTO B PAHHUX MarMaTU4YeCKUX MPOSBICHUAX KPUCTAJUITM3OBAIUCH UAHO-
MOp(HBIE KPUCTAJUTBI KBaplla B YCJIOBUAX ICPUIIUTA BOJBI B pacIliaBe IMPH
T=1120-1040°C, uTo MO3BOJMIIO CYAUTHh 00 0Opa30BaHUU aHAE3UT-TAIUTOBOTO
paciuiaBa B pe3yibTaTe pacIIaBICHUs KOPOBOTO cyOcTpara Ha OOJBIION TiTy-
oune. JlanpHeilmas 3BOMIOLKS paciljlaBa COOTBETCTBYET MOBBIIMICHUIO KOHIICH-
Tpamuy B HEM BOJBI M MTOHIKEHUIO TEMIIEPaTyphl KPUCTAIUTH3AIMH KBapIa J10
840-790°C (mpumep - Koi3pui0ynar).

8. PymooGpa3yromue ¢uronsl ObIIH XJIOPHIHO-HATPHUEBOTO MPOQUIIS;
MEPEHOC OCHOBHBIX KOMIIOHEHTOB DY/, MPUICPKUBASCH OOIICTPUHITON TOUKH
3pEeHHsI, OCYIIECTBIILICS XJIOPHIHBIMU KOMIUIEKCAMH, 8 KDEMHHUS - CKOpee Bce-
r0 TUJIPOKCOKOMIUIEKCAMH, MOCKOJIBKY TUAPOCYIb(GUIHBIE U XJIOPHUAHBIE MO-
JeNA IS CHUTMIASL ¥ QJTFOMHHHSI TPEOYIOT BBICOKUX KOHIICHTpAIIUH Cephl U
XJIOpa, HEPeaJbHBIX B MPUPOIHBIX YCIOBHUSX.

9. ®opMupoBaHNE MUHEPATLHOW 30HATBHOCTH PYAHBIX TEJ MPOTEKAJIO B
YCIOBUSX TPAJAMEHTa TEMIIEPATyp, IBOIIOIHH KUCIOTHOCTH pacTBOopoB oT pH
3-4 1o ~6, dyrutuBHOCTH KHcioposa (Hanpumep, i Kei3puiOynara fg ot -30
1o -24) u cepsl. [leprogy oKOHUATENLHOTO CTAHOBJICHHS 3aJI€KEH COOTBETCT-
BOBAIM YCTOWYHMBBIC TPATUCHTHI TEMIIEpaTyp: Ha BEPXHUX YpOBHAX - 140-
170°C, amxuux - 360-350°C.

W3 npuBeneHHBIX B MOHOTpaduu MPUMEPOB BHUJIHO, YTO THIPOTEPMAITh-
HOM JeATENbHOCTH MPEAIIECTBOBAIN CIEAYIOIINE COOBITHUS: HAKAIIUBaIHCh
MOIIIHBIC TEPPUTCHHBIC W TEPPHUTCHHO-BYJIIKAHOTEHHBIC OTJIOXKEHUS B JIETpec-
CHUSIX, @ 3aT€M - aHJIE3UTOBBIC U PUOAAIUTOBBIE KOMIUIEKCH. O4aru BhITUIaBIIE-
HUS MarMm BTOpBIX Ha Manom KaBka3ze, oueBHIHO, OBIIN pa3MEIEeHbI HA TITy-
Oounax mopsiaka 20-25 KM, KOTOPBIM COOTBETCTBYIOT TOPU30HTHI MOHUKEHHOMN
BSI3KOCTH, BBISBIICHHBIC MAarHUTHO-TEILUTYPUYECCKHM 30HJIMpPOBaHHMEM. Byika-
HUYECKas aKTHBHOCThH 3aBEPIIASTCS M3IUSHUSIMH aHAE3UT-0a3albTOB U B He-
00JbI1I0M 00BEME - HATPUEBBIX PHOJIUTOB.

MOoXHO ayMaTth, UCXOJ U3 OCOOEHHOCTEH CTPOEHHUS PYIOHOCHBIX BYI-
KaHOCTPYKTYp W M30TOIMHO-TEOXMMHYCCKHUX JTAHHBIX, YTO Mepes HadajaoM HH-
TEHCUBHOW BYJIKAaHMYECKOW aKTUBHOCTH CYIIECTBOBAIM OOIIMPHBIE Malieojie-
MPECCUN C apTE3UAHCKUM PEKUMOM IOJI3EMHBIX BOJ], OTPAaHHUYCHHBIC BBICTY-
MaM¥ THAPOTEOIOTUYECKUX MAacCHBOB. DIIOUIBI, KaK 3TO MPUHITO CUYUTATh HA
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OCHOBaHUU MHHEPAIbHBIX aCCOLUAIUI BHICOKOTEMIIEPATYPHBIX MPONMIUTOB B
001acTH MX 3apOXKICHHS, ObUIHM CIIa0OIETIOYHBIMH, a 3aTEM 110 Mepe HX Mpo-
JBUKEHHS K 30HaM pa3rpy3Kd 3BOJIOIMOHUPOBAIIU B CTOPOHY YMEPEHHO KHC-
JBIX pacTBOPOB. IIpopeiB GrOKMA0B B MPUITOBEPXHOCTHYIO 30HY COIPOBOXKAAI-
Csl B3pbIBaMU, BCJIEICTBHE KOTOPBIX MOJ BOAOHEMPOHUIIAEMBIM 3KpaHOM (T0-
KPOBBI aHJIE3UT-0a3JIbTOB U PUOAALUTOB, HITHUMOPHTHI, apTHIUIMTHI U TIecya-
HUKH) ObUTH 00pa30BaHbl YKCILIO3WBHBIC OPEKYNH, TPeOoOpa30BaHHbBIE 3aTEM BO
BTOPUYHBIC KBAPIUTHI M HU3KOTEMIIEPATYPHBIC MPOMIINTHL. Bo (iron1oBeBO-
ISIIeH CTPYKType, pasiensomeid 0J0Ku, Hanmoao0ue BHEIIHUX 30H «YEePHBIX
KYPHWIBIINKOBY», C aHOMAJIBHBIMU (U3UKO-XUMHUECKUMU XapaKTCPUCTUKAMH,
OTNIArajcsi THUIIC WM AHTUIPUT (HA MECTOPOXKICHUSX TPOSBICHBI THIIC-
AQHTUAPUTOBBIC CKOIIJICHUSI B BUCSYEM OOKY CYIb(PHIHBIX 3a1exkKeil), a moa Hu-
MU CKaIUTMBAJIMCh B OCHOBHOM CYJIb(DHIBI JKene3a.

ABTOpBI MOHOTpa(HH TOMYCKAIOT, YTO CXO/HAsI BO MHOTOM MHUHEPAJIOro-
FeOXUMHYECKasi 30HAIbHOCTh 3aJIe)KEH SBISICTCS CIEICTBUEM MPOTEKAHUS PY-
n000pa30BaHusl B CTAHIAPTHBIX YCIOBHUAX, PEATM3YEMBbIX Ha TPAaHHIE CPEX C
pa3IMYaOIUMUCS, HO MMOCTOSSHHBIMA Ha MHOTUX OOBEKTaX (PU3UKO-XUMHUYEC-
KAMH TIapaMeTpaMu, U OOBSCHICTCS TOBTOPSIOLIMMUCS YCIOBHO pa3rpaHUYH-
Ba€MbIMH, HO OJM30JHOBPEMEHHBIMH CIEIYIOIIMMH MPOLIECCAaMU: a) BbIMaje-
HUEM U3 XJIOPHIHO-HATPUEBBIX PACTBOPOB CYIb(PATOB U CYIb(PHUI0B, B OCHOB-
HOM MOHOCYINb()HIOB Kejie3a Ha IpaHulle KOHTAKTUPYIOIUX cpexa; 0) obpazo-
BaHMEM XaJIbKOIMpPUTA U charepuTa 3a CYeT MOHOCYIb(HIA Kelle3a; B) BhIJe-
JIeHHeM Cyab(UI0B MEIH, CBUHIA U IIMHKA B COOTBETCTBUHU C YCTOMUHMBOCTHIO
X KOMIUIEKCOB Ha Pa3HBIX YPOBHSX 30HBI C CEPOBOJOPOIHBIM 3apakeHUEM,
BO3MOYHO C IIPEJBApUTEIbHON CMEHOH JIMTaH/IOB; T') YCIIOKHEHHEM 30HAJIbHO-
CTH 3aJIe)Kel Ha pa3HBIX YPOBHSAX B CBSI3U C PAacCTBOPEHHEM paHee 00pa3oBaH-
HBIX MUHEPAJIOB U UX MEPEOTIOKEHUEM.

Takum 00pa3oM, O MHEHHIO aBTOPOB KHHTH, J1a M T€OJOTOB U3 JPYruX
peruoHoB Mupa, K 00s3aTelbHBIM YCIOBHSIM MPOTEKAHUS THIPOTEPMATBHBIX
MPOIIECCOB B BYJIKAHMYECKHX OOJACTSAX OTHOCSTCSA: HAJIMYHE IOCTaTOYHOTO
KOJIMYECTBA METEOPHBIX BOJ, CTaOMJIBHOTO (PU3UKO-XHMUYECKOTO Oaphepa B
30HE pa3rpy3Kd M MCTOYHHMKA SHEPTHH. DTH YCIOBUS PEANN3YIOTCS B OJOKax,
I7Ie MAaHTUWHOE BEIIECTBO HA OMPEIEICHHBIX YPOBHSAX 3€MHOH KOPBI HCIIBI-
ThIBaeT auddepeHnmanuio, MO0 CTUMYIHPYET TPAHUTHOE MarmooOpa3oBa-
HUE, IPOJAOIDKUTEIHLHOCTh KOTOPBIX COOTBETCTBYET, BEPOSITHEE BCEr0, BPEMEHH
HAKOIJICHHUS TePPUTECHHO-BYJIKAaHOTECHHBIX OTJIOKeHHA. YTo ke Kacaercs crie-
nuanu3anu (GIOUA0B, TO OHA 3aBHCHT OT COCTaBa BYJIKAHO-TLTYTOHHYECKHX
KOMILJIEKCOB, HHTPY3UBHBIE COCTABIISIONINE KOTOPBIX, B TIEPBYIO OYEPE.Ib, IS
METHOKOTYEaHHBIX MECTOPOXKICHUH, ONPEeAEISIOT U I0JII0 YYacTHsI MarMaro-
TeHHBIX KOMIIOHEHTOB B pyJoreHese. B cBsizu ¢ mpoOiieMoil HCTOYHMKA BOJ
aBTOPBl KHUTM OTMEYAIOT, YTO M30TOMHBIA COCTaB KHUCIOPOAA METHOKOIYe-
TAHHBIX MECTOPOXKIEHUH M WX THUIMa0MCCaIbHBIX AaHAIOTOB - MEAHO-TIOpdu-
POBBIX, OJM30K K TaKOBOMY MarmMaTHuecKux mopoja. CXOICTBO 3TO, Kak H3-
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BECTHO, OOBSCHSAETCS CIeU(PUKON YCIOBHM (OPMHUPOBAHUS THAPOTEPMAIIb-
HBIX CHUCTEM - BBIPABHMBAHHEM H3O0TOIHBIX COOTHOILIEHUN KHCIOpOAA (S18 0]
nopsizaka 6%0) B mporecce B3aMMOAEHCTBHSL METEOPHBIX BOJ C TOPSYMMHU Mar-
MaTHYECKUMHU ITOPOJaMH.

Pa3zpaGoTanHblil T0IX0A K MHOTO()AKTOPHBIM IMOMCKOBBIM MOJEISAM Me-
CTOPOKICHHH (T71aBa 6), peaM3yIOIie ero METOIUKH - 3TO KOMILIEKC HHDOP-
MaTHUBHBIX NPU3HAKOB OKOJIOPYIHOTO MPOCTPAHCTBA, HEOOXOIUMBINH U TOCTa-
TOYHBIN IS KOJMYECTBEHHOM OLIEHKM MEPCIEeKTUBHOCTH Iuiomanei. Mudop-
MaTHUBHbIE NPU3HAKU JOJDKHBI XapaKT€pU30BaTh HAApYyIHbIE, PYIAHbIE U MOJ-
pYJHBIE 30HBI TOTO WJIM MHOT'O F€HETHMUYECKOI'0 TUIIA MECTOPOXKIEHHM, B Mpo-
TUBHOM CJIy4ae IOHUCKOBbIE palOThl JIIOOOW CTaJuu IE€0JIOr0-pa3BeqOYHOIO
nporiecca OyyT oOpeueHsl Ha Heyaauy.

JUis KaXka0ro cpesa Toro WM HHOI0 MECTOPOXKJIEHHsI HE0OXOJMMO 3HaTh
IUIONIA/I METAaCOMATUTOB; HHTEHCUBHOCTh METACOMATO3a; T€OXUMUYECKHUE T1a-
paMeTpbl OPEeOJIOB ME/IM, CBUHIIA, IIMHKA BOKPYT PYIHBIX TeJl; IPOAYKTUBHOCTb
PYIHBIX TEJl U OPEOJIOB; OTHOUIEHMS IJIOLIAAN PYJHBIX TeJl K IUIOMIAJIAM aHO-
MaJIui; OTHOILEHUS IUIOIIAAN PYIHBIX TeJl K CYMMapHOW IUIOLaJud BHYTPEH-
HUX U MPOMEXKYTOYHBIX 30H METACOMATHUTOB; OTHOIIECHUE IUIOLIAJU PYIAHBIX
TeJ K reo(pU3NYECKUM I0JIIM; OTHOIIEHHE 00BEMOB U 3al1acoB PYAHBIX TEN KO
BCEM IIpHU3HAKaM OKOJIOPYIHOT'O MPOCTPAHCTBA, BKIKOYAsi U MarMaTUTBHI.

Bo Bropoii MoHOrpaduu oxapakTepu30BaHbl AJbIIUHUCKUE PYIAHBIE Me-
CTOPO’KIEHUSI, KOTOPbIE pa3MelIeHbl Ha Oosee oOmupHON TeppuTopuu: bomb-
oM U Manom Kaskase, a Taxxe B Typunn- Bocrounsix [TonTnaax.

ABTOpBI TOAYEPKUBAIOT, YTO PYIHBIN NOTEHLIMAN [IEHTPATbHOI'O CETMEH-
Ta Anpnuicko- ['MManaickoro ropHo-CKJIaa4aToro nosica onpeaesseTcs: miy-
TOHOT€HHBIMU THAPOTEPMAIIBHBIMU (Mellb, MOJIUOEH, 30JI0TO), BYJIKAHOI€H-
HBIMHU THJPOTEPMAIIbHO-0CAI0YHBIMU (Me]lb, IIUHK, CBUHEIL), BYJIKaHOT'€HHBIMU
AMUT€HETUYECKUMH (MeNb, IIMHK, 30J0TO, Oapuil), ckapHOBbIMH (BoJIb(pam,
MOJHMOJIeH, JKeIe30) U 0CaAOYHbIMM (Mapraser], CTPOHIMNA) MECTOPOXKICHHS-
mu. Kpome Toro, 31ech U3BECTHBI «aMarMaTUYeCKUe» PTYTHBIE, MBIIIBSKOBbIE,
CYpbMsIHbIE U CBUHIIOBO-IIMHKOBBIE (B KapOOHATHBIX TOJIIIAX ), MATMaTOI'€HHbIE
(XpoM, TUTaH), IErMaTOUIHbIE (OJIOBO), I'peH3eHOBbIE (HHMOOWI, TaHTall) Me-
CTOPOKIEHUS U PYIONpPOSIBIEHU. B ropHO-CKIIag4aToM COOPYKEHUH MECTO-
POXKIEHMS 3aHUMAIOT YETKHE MPOCTPAHCTBEHHO-BPEMEHHbIe no3uuu. Hanpu-
Mep, KOT4eJaHHbIE THAPOTEPMAIBHO-0Cca0uHble 3a51exku Boctounoro Kaskasa
(A3epbaiikaH) acCONMUPOBAHBI ¢ KOMIUIEKCAMHU KOTJIOBHH TMAJICOOKPAUHHOTO
Mops. Bpems ux pynoreHesa OrpaHM4eHO paMKaMU DAHHEH HOpPbI-HAYaIOM
CpelIHel I0pbl, a IPOCTPAHCTBO—IIOKAIBHBIMU JENPECCUSIMU MallCOOKPAaUHHO-
r'o MOpA.

OO01en3BecTHO, YTO 3€MHasl Kopa IpeTepreBalia U MpeTepreBaeT Belle-
CTBEHHbIE U3MEHEHHUs, KOTOpbIe 00YCIIOBJIEHBl MEHSIOIIUMHUCS T'€0MHaAMHYe-
CKUMHU peXHMaMH B YCIOBUSIX KHHEMATHKU JUTOchepHbIX uT. [lox reonu-
HAaMUYECKMMH DPEKMMaMH aBTOPAMH TOHUMAETCSl COBOKYIHOCTb TEKTOHHMYE-
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CKHMX, MarMaTU4eCKMX M JMTOJOTHYECKHX MPOLECCOB, KOTOPHIE OIpPEACIIsIN
0OJIMK ¥ TIOPOJIHBIA COCTaB BO3HUKAIOIINX H OTMUPAIOIIUX TeOMOPHOCTPYKTYP
3emun. COMOCTABIICHHE MAIEOJIMTON€OIMHAMUYECKX KOMIUIEKCOB C UX COBpE-
MEHHBIMU aHAJIOTaMH MOKA3bIBAET, YTO OHU HEKOT'/1a SIBJISUTUCH YACTAMU UHIU-
BU/IyaJIM3UPOBAHHBIX II00ATBHBIX MOP(GOCTPYKTYp , TaKMX KaK I1acCHBHBIE
OKpaWHbI KOHTHHEHTOB (C 30HaMH MIeb(a, MOTHOXKUS, CKIIOHA), AKTHBHBIC OK-
pauHbl (C BHEIIHUMU M BHYTPEHHUMH OCTPOBHBIMU JYTaMU, OKPAaUHHBIMU MO-
psmMu, GOopIaHIOM), OKeaH (C BYJIKaHUYECKUMH OCTPOBAMU, DJIEMEHTAMU Cpe-
JTUHHO-OKeaHNYeCcKnX XpeOToB). B paboTe mpousBeseHa MOMbITKAa 00bSICHEHUS
MPUYHH MPOCTPAHCTBEHHBIX U BPEMEHHBIX CBSI3€H PYIHBIX MECTOPOXKICHUMN C
OKOJIOPYJIHBIM IPOCTPAHCTBOM C YYETOM COBPEMEHHBIX TEKTOHMYECKHUX
(TUIEUT-TEeKTOHUKHM) U TEHETUYECKUX KOHIEeNui. B oxapakTeprn3oBaHHOM ceT-
MEHTE BBIJCJIECHBI 15 JIMTOre0qMHaMUYECKUX KOMILUIEKCA, C KOTOPBIMHM Mapa-
TeHHBI U3BECTHBIC METAIMYCCKHE MECTOpPOXKIeHUs. B MoHOrpaduu Bkparie
OXapaKTepU30BaHbI HanboJee 3HaYUTENbHbIE MEIHO- U MEIHO-MOJIHOICH-TIOP-
(bupoBBIC, BYJIKAHOTCHHBIE MEIHBIC M IMOJUMETAUIMUYECKHUE, 30JI0TOPYIHbIC B
BYJIKAHO-TUTyTOHUYECKUX TOsCaX M IIOBHBIX 30HAaX, CKApHOBBIE BOJIb(paM-
MOJINO/ICHOBBIC U KEIC30PYAHBIC, «aMarMaTHYECKUe» PTYTHBIC U MBIIIbLIKO-
BbI€, a TAK)KE CBUHIIOBO- IIMHKOBBIC, OApUTOBBIC U MapraHIeBble MECTOPOXKIE-
Hus. Ocoboe BHUMaHHE OOpalleHO Ha TOTEHIUAIBHBIH THIT 30JI0TOPYIHBIX
MECTOPOXKACHUN B YIIE€POJUCTBIX TEPPUTE€HHBIX TOJIIAX, MPEJACTABUTENN KO-
TOPBIX U3BECTHBI Ha I0KHOM CKJIOHE bosbioro Kaskasa.

Ha npumepe KaBkasza BUAHO, 4TO HAYalno albHMICKOTO IUKIA OBUIO 03-
HAaMEHOBAaHO MAaKCHUMAaJIbHBIM MPUOIMKEHUEM IUTIOMOB HENETIIIETUPOBAHHOM
MaHTHH K TTOBEPXHOCTH U BHeApeHueM e€ audQepeHnnaToB B KpaeBble 30HbI
MUKPOILTUT. C 3TUMU SIBJICHUSIMU YBSI3BIBAIOTCS BO3HUKHOBEHHE W (DYHKIIHO-
HUPOBAHUE THAPOCUCTEM MEIHBIX U MOJUMETATNIMYECKUX MeCTOpokaeHui. Ha
JTane KOHBEPTEHIIMH B CBSI3U C aKTHUBU3AIMEH aHJIE3UTOUTHOTO BYJKaHU3Ma B
MHTPAIYTOBBIX JEMpPeccusix ObLTH c(hOpMHUPOBAHBI BYJIKAHOTEHHBIE MECTOPOK-
JIEHUs IIBETHBIX METAJUIOB, a B MPHUIOJHSITHIX OJIOKaX OCTPOBHBIX AYT - CKap-
HOBO-XeNe30pyAHbIe U MeqHO-TopdupoBsie. B 3T0 ke BpeMs BepXHHE YaCTH
OKPAauHHO-MOPCKHX OCAJOYHBIX TOJII MOABEPIIUCH MHTCHCUBHBIM JTUCIIOKa-
UM, HIDKHUE K€ - MeTaMoppUuIecKoMy MpeoOpa3oBaHUIO U OBUIH OCIIOXKHE-
Hbl UHTPY3USIMH JTHOPUT-TOHAIIMTOBOTO COCTaBa. JTHU COOBITHS CIIPOBOIMPO-
BaJI BOSHUKHOBEHHE (DITFOMIHO-MAarMaTUYeCKUX 30J0TOHOCHBIX cucTeM. Koi-
JU3HOHHBIN ATall - BpeMsl JECTPYKIIMH M T€TEPOTCHU3alUU MUKPOTUIUT. B mx
npejaenax Hapsiiy ¢ aHAC3UTOUIHBIM MPOUCXOJUIN BCIBIIIKY HIOIIOHUTOBOTO
U JIOKAJBHO MIEJIOYHOTO BYJIKAHO-TUTYTOHHM3MA. BTN CO3/1aHbl yCIIOBUS B 3a-
JyTOBBIX OCTAaTOYHBIX U B 0o0Jiee MO3JIHUX HAJOKEHHBIX BYIKAHOJEIPECCUIX
TU1sl QYHKITMOHUPOBAHUSI OAPUTOHOCHBIX, MEICHOCHBIX, TTOJIMMETAIBHBIX U 30-
JOTOHOCHBIX TuapocucteM. [IpoayKTUBHBIM OKa3ajcs M MOCTKOJUIM3HUOHHBIN
JTall, 0COOEHHO €r0 HadaJbHBI BPEMEHHOM OTPE30K, Koraa Obutd chopMHUpO-
BaHbl KPYITHOMACIITA0HBIE MEIHO-MOJIIMOJACHOBBIE, CKAapHOBBIE MOIUOJICH-
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BOJIb()PAMOBBIE, NMPOMBIIUIEHHO 3HAYUMBIE 30JI0ThIE€, CYpPbMSHBIE, MBILIbSIKO-

BbI€, PTYTHBIE, CBUHIIOBO- [IMHKOBBIE U 0APUTOBBIE MECTOPOKICHUSI.

ABTOpaM MoHOrpaduu 04E€BUAHBIMH IPEACTABISIIOTCS CBSI3HM ONpeesIEH-
HBIX TEHETHMYECKUX T'PYII MECTOPOXKIECHUH C KOHKPETHBIMH TeoMOp(OCTpyK-
TypaMmM MPOILIOro: MEAHBIX THAPOTEPMAIBHO- OCAJ0UYHBIX C SHCUMATUYECKU-
MH JIyraMd M OCEBBIMH BIIAJUHAMU OKPAMHHBIX MOpPEH; MIEETUTOBBIX T'HIPO-
TepMaJIbHO-METaMOP(OIreHHbIX ¢ MeTaMOp(pUTaMU OCHOBaHMH SHCUATNYECKUX
JyT; TUTYyTOHOT€HHBIX >KUJIBHBIX MOJIMMETAUNINYECKUX C aKTMBH3HPOBAHHBIM B
Hayaje aJbIUICKOro IMKJIA TPAHUTO-THEHCOBBIM (DYHIAMEHTOM LIEIb(OBBIX
30H KOHTUHEHTA; BYJIKAHOTEHHBIX MOJMMETAIBHBIX U MEIHBIX C JEMPECCHOH-
HBIMU YacCTSIMM OCTPOBOAY>KHBIX COOPY>KEHHI; 30JI0TOPYAHBIX - HPEANOYTH-
TEJIBHO C CYyTypaMu U Tak Jajee.

BHyTpH nuTOreogMHaMHUUECKUX KOMIUIEKCOB OJIHU PYJHbIE HAKOIICHUS
00pa3yIoT eMHbBIE TPOCTPAHCTBEHHO-BPEMEHHBIE aCCOLMAINH, APYrHe Ha00o-
POT BO3HMKAIOT HAMHOT'O MO3)K€ BPEMEHH OKOHYATEIbHOI'O CTAaHOBJIEHUS BMe-
MIAIONINX MX cpel. Takoe «IoBelIeHue» MECTOPOKIACHUN ONpeeNnseTcs 0co-
ObIMHM YCJIOBUSIMM Ha4yaJbHOTO KOHIIEHTPUPOBAHUS PYAHBIX KOMIIOHEHTOB, a
Takke — (PYHKIIMOHUPOBAHUS PYA000PA3YIONIMX CHCTEM. ABTOPAaMH TOJTYYEHBI
BBIBOIbI O TOM, YTO:

1) IlmyToHOTeHHBIE MECTOPOXKAECHUS TOPPHUPOBOTO ceMeicTBa (POPMUPYIOTCS
Ha OIpE/IeIEHHBIX CTaJuAX Pa3BUTUS OKPaMHbI NAJICOKOHTHHEHTA B Ipejie-
Jax OCTPOBOIYKHBIX CHCTEM W IO3]JHEE B Ha4aje MOCTKOJTM3UOHHON TEK-
TOHO-MarMaTU4ecKOi akKTHBU3AIUH.

2) [ns QyHKIIMOHUPOBAHMS THIPOCHUCTEM BYJIKAHOTCHHBIX MECTOPOXKICHUH
HEOOXO/UMBI CJEIYIOIUE YCIOBUS: a) HaJMYUe «CIEUaTU3UPOBAHHBIX)
TeOJIOTUYECKUX cpell, 0) JOCTaTOYHOE KOJIMYECTBO Cephbl (OMOTCHHOW WIH
SHJIOTEHHON TMPHUPOJIbI) U PACTBOPHUTENS (BOJBI), B) CTAaOMIBLHOE SHEPro-
oOecrnieueHre (MHTPY3HUH), I') HAIMYUE YCTOWYMBBIX (PU3NYECKUX M T'€OXH-
MHYECKUX «0apbepoB.

3) CoOCTBEHHO 30JI0TOPYJHBIE MECTOPOXKICHHS B OAHMX Cllydasix OOHapyXu-
BAIOT CBSI3U C YIJIEPOJUCTHIMH TOJIIIAMH, a B IPYTUX - ¢ AU depeHnnaTamu
MaHTUHHOTO BeIIeCTBa. B BYJIKaHO-IIITyTOHUYECKHX KOMILJIEKCAaX BEPOSITHA
BO3MOXHOCTb 3apOKJICHHSI 30JI0TOHOCHBIX MarMaTH4eCKUX CUCTEM Ha IMOJ-
KOPOBBIX ITyOWHAX, a 3aTeM U BX TpaHCHOopMaIus B pyTHO-MarMaTHIECKUe
Ha runabuccaJbHOM M CyOBYJIKAHUYECKOM YPOBHSX. B IIOBHBIX 30Hax 30-
JIOTOHOCHBIE CHUCTEMBI BO3MOYKHO BO3HHKAIIM TPH B3aMMOJCHCTBHH TITY-
OMHHBIX (ITIOMTHO-MarMaTHYECKUX «ITOTOKOB» ¢ 0a3UT-yabTpaba3UTOBBIMU
KOMILJICKCaMH.

4) OO6pa30BaHUIO CKAPHOBBIX BOJIB(PAM-MOIHOIEHOBBIX MECTOPOXKACHUH, KaK
NPECTaBISIETCS aBTOPaM, MPEANIECTBOBAIN CIIEAYIOIINE COOBITHS: a) J0-
MeTaMop(UUeCcKoe HAKOIIJICHHE METAJUIOB B BYJKaHOT€HHO-OCA/I0UHBIX TO-
pomax, 0) mpeoOpa3oBaHHE «CIEIHUATM3UPOBAHHBIX)» TOPOJ B YCIOBHSIX
amdubonuToBoil (anmu Meramopdusma, B) BHIHOC METANIOB B COCTaBe
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(bIIOUMAHO-CUIIMKATHBIX MOOMJIM3ATOB U T') UX BbIJENIEHHE Ha KapOOHATHOM
«baprepe». Ha MOCTKOJUIM3MOHHOM 3Tare B CBS3M C BHEIPEHHUEM TpaHH-
TOUJIOB B «CIIELUAIU3UPOBAHHBIE» METaMOP(UTHI PYyIHbIE KOMIIOHEHTHI
NOCJIEeTHUX ObUI BOBJICUEHBI B CKAPHOBBIH MpoOLIECC.

5) CkapHOBO-XKeJIe30pyIHbIE CHUCTEMbl BO3HHMKAIU B BYJIKAHOTE€HHO-0CA/104-
HBIX TOJNIIAX OCTPOBHBIX IyT, B KOTOPBIX /10 BHEIPEHHUS PAHHEMEIOBBIX
TPaHUTOUIHBIX WHTPY3UH XJIOPUAHBIE DPACCOJIbHBIE BOJIbI HaXOAWIIUCH B
PaBHOBECHH C T€MATUTCOAEPKALUMHE MTOPOJIAMH.

6) PryTHbIE, a TaKKe HEKOTOPBIE MBIIIBSIKOBBIE (pealibrap-aypururMeHTOBbIC)
MECTOPOKICHUS MPOSBISIOT YETKHE CBSA3M C HEPTEeMaTEePUHCKIMH TOJIIIA-
MHU.

7) MapranueBsie pyabsl MOTIM HAKaIUIMBaThCS B IIENb()OBBIX 30HAX MPH CO-
OJIF0/IEHUU CIIENYIONINX YCIIOBUM: a) HaJM4MHU, KaK 3TO JOMYCKAaIOT HEKOTO-
pBI€ HCCIIEI0BATENN, BHYTPUOACCEHHOBBIX MAapraHIICHOCHBIX THAPOCHUCTEM,
00pa30oBaHHBIX MPU B3aUMOACHCTBHHM CEPO- BOAOPOJCOIEPKAIIMX BOJA C
yIAbTpaba3suTaMy WM BYJIKAHWYECKHUMH AKCTASIIHUAMU; 0) BO3MOXKHOCTH
BBIBOJIa TUJIPOCUCTEM B IIEIb(OBHIE 30HBI (B CIydae YCHJICHUS KojeOaHus
MOPCKOTO J[Ha); B) B 30HaX Mielib(a nmepeMermBaHii MapTaHIIEHOCHBIX BO/T
C KUCJIOPOJCOepKalIuMU. BolgenuBiuecs: Ha OKUCIUTENEHOM «Oapbeper
B3BECH OKHCJIOB Maprafiia aKKyMYJIHPOBAJIHCh BO BIaJWHAX MIETb(OBBIX
30H, KyJla OHU IIepeMeIIaIiCh TPUOPEKHBIMHU TEYCHHUSIMH.

W3 npuBenéHHOr0 MaTepualia BUIHO, YTO aBTOPHI MOHOTpaduu IoImyc-
KalOT BO3MOXKHOCTb BO3HUKHOBEHMS (UIIOMJHBIX CHCTEM Ha OIpeelEHHBIX
CTaIUsAX Pa3BUTHS TOPHO-CKJIATYATBIX TOsICOB. OONACThIO JESITEIBHOCTH
(rouIHO-MarMaTUYeCKUX CUCTEM SIBJSUTUCH, KaK 3TO BUJHO U3 KAPTUHBI Y3-
JIOBOTO pa3MeEIIeHUs] PyIHBIX TOJEH B CTPYKTYPE TOPHO-CKIIAIUaTOrO COOpPY-
KEHHUS, 30HbI BIUSHUS «KOHCEPBATUBHBIX», IEPUOANYECKH HCIBITHIBABIINX B
TE€YEHUE TEKTOHWYECKOTO LHUKIA aKTUBU3AIMIO, TPAHC(HOPMHBIX CTPYKTYP.
BHyTpu HUX B mepuoji ocinaOieHus HanpsHKeHUH CO3/1aBaUCh MPEANOCHIIKI
TUTSL:

1) marmaTuuyeckoi auddepeHnnaniy moJKOpoBOro BemecTBa (03 IHEKOIIH-
3MOHHBIE 30JI0TOHOCHBIE CHUCTEMBI CYTYp U KOHTHHEHTAIBHBIX pUTOTeH-
HBIX CTPYKTYD);

2) GIIFOMIHO-MarMaTHYECKOTO 3aMEMICHUS METaNTIOHOCHBIX METa0CaJT0YHBIX
nopoJ; (30JIOTOHOCHBIE CHUCTEMbI B TJIMHHUCTO-CIAHLEBBIX YIJIEPOJUCTHIX
TOJIIAaX, BOJIb(PpaMOHOCHBIE B METAMOPPUUECKIX 00pa30BaHUAX );

3) mpeoOpa30BaHUsI MOPCKHX M 3aXOPOHEHHBIX B 0C3JKaX BOJ MO BO3JACHCT-
BUEM HMHTPY3Uil (OJMMETAIBHBIE CHCTEMBI B BYJIKAaHUYECKUX W TIMHHCTO-
CJIAHIIEBBIX TOJIIIAX);

4) CTaHOBIICHHSI HHTPY3UBHBIX KOMIUIEKCOB, MarMbl KOTOPBIX MOCTYITAIN U3 MO
KOPOBBIX TIIYOHH (IIOCTKOJUIM3UOHHBIE METHO-MOJNO1eH-TIOp(UPOBBIE CUCTE-
MBI);

5) ¢opMHpOBaHUS THAPOCUCTEM (C T'€TEPOr€HHBIM HCTOUYHHUKOM DPYIHOTO Be-
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IIECTBAa) B OCTATOYHBIX MOPCKHX OacceilHaX M MX Pa3BUTUS B YCIOBUAX

TEKTOHWYECKOH HeCTaOMIbHOCTH (MapraHIIEBOHOCHBIE CHCTEMBI);
6) BOBHUKHOBEHHUS THJPOCUCTEM MPHU CMEIICHUU CEPOBOJIOPOAHBIX HE(DTIHBIX

BOJ € ITa30BbIMU BYJIKAHUYCCKUMHA SMAaHAIIUAMU (pTyTOHOCHBIC CI/ICTGMBI).

Monorpaduu HU300MIIYIOT 3apUCOBKaMH (CXEMaTHYECKUMHU KapTaMH U

pa3pe3amMu) MECTOPOXACHHA. V3 BBINICIPUBEAEHHOTO KpPaTKOro o030pa co-
JepkaHusi MOHOTrpaduil MOXKHO 3aKJIIOUUTh, YTO OHU COCTaBIIEHBI BBICOKO
KBaJTM(HIMPOBAaHHBIMU I'€0JIOTaMU-PYAHUKAMH, U3JI0KEHHBIN B HUX MaTepHal
HECOMHEHHO OOOTaTHUT HAIIM MPEICTaBICHHs O TeHe3HCe METAIIMUYEeCKUX Me-
CTOPOXKJICHUH.

Axkademuk Hayuonanvnoii Akadoemuu Hayx
I'pysuu H.I1.I amkpenuose
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MUSLLIFLORIN NOZORINO!

Azarbaycan Respublikasinin Prezidenti yaninda Ali Attestasiya Komissiyasinin sadrinin
20 dekabr 2010-cu il tarixli 48-01-947/16 sayli moktubunu asas tutaraq «Baki Universitetinin
Xabarlari» jurnalinin redaksiya heyati bildirir ki, nosr etdirmak ii¢iin taqdim edilon maqalslar
asagidaki qaydalar osasinda tortib edilmolidir:

1. Toqdim olunan moaqgalonin motni — A4 formatinda, sotirloraras1 — 1 intervalla, yu-
xaridan — 4 sm, asagidan — 4,75 sm, soldan — 4 sm, sagdan — 3,5 sm, Times New Roman — 12
(Azorbaycan dilinds — latin olifbasi, rus dilinde — kiril slifbasi, ingilis dilinds — ingilis olifbas1
ilo) srifti ilo y1gilmalidir.

2. Hor bir maqgalonin miisllifinin (miislliflorinin) adi vo soyadi tam gokilds yazilmali,
elektron pogt iinvani, ¢alisdig1 miiassisanin (togkilatin) ad1 gosterilmalidir.

3. Hor bir moqalodo UOT indekslor vo ya PACS tipli kodlar vo agar sézlor verilmolidir
(agar sozlor maqalonin vo xiilasalorin yazildig: dilds olmalidir).

Mogqaloalor vo xiilasalor (li¢ dildo) kompyuterdo ¢ap olunmus sokildo disketlo (disklo)
birlikdo toqdim olunur, disketlor geri qaytarilmur!

Olyazmalar kvartalin ovvalindon bir ay kegmomis verilmalidir.

4. Hor bir maqgalonin sonunda verilmis adobiyyat siyahist Azorbaycan Respublikasinin
Prezidenti yaninda Ali Attestasiya Komissiyasinin «Dissertasiyalarin tortibi qaydalari» barado
qgiivvads olan Talimatinin «istifads edilmis adobiyyat» bdlmasinin 10.2-10.4.6 toloblori osas
gotliriilmolidir.

Kitablarim (monoqrafiyalarin, darsliklorin va s.) bibliografik tasviri kitabin adu ils
tortib edilir. Mos.: Qeybullayev Q.O. Azorbaycan tiirklorinin tosokkiilii tarixindon. Baki:
Azornagr, 1994, 284 s.

Miisllifi gostorilmayon vo ya dorddon cox miidllifi olan kitablar (kollektiv
monogqrafiyalar va ya dorsliklor) kitabin adi ilo verilir. Mos.: Kriminalistika: Ali moktoblor
ticiin dorslik / K.Q.Saricalinskayanin redaktasi ilo. Baki: Hiiquq adabiyyati, 1999, 715 s.

Coxcildli nosra asagidaki kimi istinad edilir. Mas.: Azorbaycan tarixi: 7 cildds, IV c.,
Baki: Elm, 2000, 456 s.

Magalalorin tasviri asagidaka sokilds olmahidir. Mas.: Valixanli N.M. X asrin ikinci ya-
rist — XI asrdo Azorbaycan feodal dovlatlorinin qarsiligli miinasibatlori vo bir daha «Nax-
crvangahlig» haqqinda // AMEA-nin Xobarlori. Tarix, falsofo, hiiquq seriyasi, 2001, Ne 3, s.
120-129.

Mbagqaloslor toplusundaki vo konfrans materiallarindaki manbalar belo gostarilir.
Mas.: Mommadova G.H. Azarbaycan memarliginin inkisafinda Heydar Sliyevin rolu / Azar-
baycan Respublikasinin Prezidenti H.©.9liyevin 80 illik yubileyina hasr olunmus elmi-praktik
konfransinin materiallari. Baki: Nurlan, 2003, s.3-10.

Dissertasiyaya istinad belo olmahdir. Mas.: Siileymanov S.Y. Xlorofill-ziilal kom-
plekslari, xlorplastlarin tilakoid membraninda onlarin struktur-molekulyar togkili vo forma-
lagmasinin tonzimlonmasi: Biol. elm. dok. ... dis. Baki, 2003, 222 s.

Dissertasiyanin avtoreferatuina da eyni qaydalarla istinad edilir, yalmz
«avtoreferat» sozii slava olunur.

Qozet materiallarina istinad belo olmalidir. Mas.: Mommadov M.A. Facia janrinin
tadqiqi. «9dabiyyat va incasonaty qoz., Baki, 1966, 14 may.

Arxiv materiallarnna asagidaki kimi istinad edilir. Mas.: Azarbaycan Respublikasi
MDTA: .44, siy.2, is 26, vv.3-5.

Istifado edilmis adobiyyat siyahisinda son 5-10 ilin adabiyyatina {istiinliik verilmalidir.

PS: Rohbarliyin biza verdiyi gistarisa asasan novbati saylarda bu talablorin har hansi
birina cavab vermayan maqalalar nasriyyat tarafindan qabul edilmayacak.
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