ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)

KA3AKCTAH PECITYBJIMKACKI

YJTTBIK FBUJIBIM AKAJJEMUACBIHBIH
K. U. CornaeB ateiHarsl Ka3ak yITTBIK TEXHUKAIBIK 3€PTTEY YHUBEPCUTETI

XABAPJJAPBLI

N3BECTUA NEWS

HAILIMOHAJIbHOM AKAJIEMUU HAYK OF THE ACADEMY OF SCIENCES
PECITYBJIMKU KA3AXCTAH OF THE REPUBLIC OF KAZAKHSTAN
Kazaxckuii HallMOHaJIBHBIN NCCIIE0BATENbCKHIM Kazakh national research technical university
texHuueckui yausepcureT uM. K. Y. Catnaesa named after K. I. Satpayev

I'EOJIOI'USA '’KOHE TEXHUKAJIBIK I'bIJIBIMJIAP
CEPUSACHI

¢

CEPUA

I'EOJOI'MN U TEXHUYECKHUX HAYK

¢

SERIES

OF GEOLOGY AND TECHNICAL SCIENCES

3 (429)

MAMBIP - MAYCBIM 2018 3.
MAM — MIOHbB 2018 r.
MAY - JUNE 2018

KYPHAIJI 1940 XbIJIJAH IIBIFA BACTAFAH
KYPHAII UBAAETCA C 1940 r.
THE JOURNAL WAS FOUNDED IN 1940.

KBUIBIHA 6 PET IIbIFAZIBI

BBIXOIUT 6 PA3 B T'O/]
PUBLISHED 6 TIMES A YEAR

AJIMATBI, KP ¥FA AJIMATBI, HAH PK ALMATY, NAS RK



2 Clarivate

Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of geology and technical
sciences in the Emerging Sources Citation Index demonstrates our dedication to providing the
most relevant and influential content of geology and engineering sciences to our community.

KaszakcmaH Pecniybnukacel ¥immbiK fbliibiM akademusicbl "KP ¥FA Xabapnapbi. [eonozausi xoHe
MmexHUKarbIK FbiribiMOap cepusicbl” fbinbIMU XKypHanbiHbiH Web of Science-miH xaHanaHfFaH Hyckachl
Emerging Sources Citation Index-me uHOekcmernyze KabbindaHraHblH xabapsaldel. byn uHdekcmerny
b6apbiceiHOa Clarivate Analytics komnaHusicel XypHandel odaH opi the Science Citation Index Expanded,
the Social Sciences Citation Index xeHe the Arts & Humanities Citation Index-ke kabbinday maceneciH
Kapacmbipyda. Webof Science sepmmeywinep, aesmopnap, 6acnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHalbl. KP YFA Xabapnapbi. [eonoeusi XeHe MeXHUKasbIK fblibiMOap
cepusicbl Emerging Sources Citation Index-ke eryi 6i30iH KoramOacmbiK YWiH eH e3ekmi xoHe 6edesnodi
2e0/102Us1 XKoHe mexHUKarbIK FbliibiMOap 6olbiHWa KoHmeHmke adanobifbiMbi30bi 6indipedi.

HAH PK coobuwaem, 4mo HayuyHbll xypHan «Mseecmuss HAH PK. Cepusi 2eonoauu U mexHu4eckux
Hayk» 6bin npuHsam 0ns uHlekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web
of Science. CodepxaHue 8 amom UHOeKcuposaHUU Haxodumcsi 8 cmaduu pacCMOMmpeHUs: KoMmrnaHuel
Clarivate Analytics Ons OanbHelweao npuHsmus xypHana e the Science Citation Index Expanded, the
Social Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem
Kadyecmeo u eanybuHy KoHmeHma Ons uccriedosamesiel, asmopos, u3damesiell U y4pexoeHudl.
BkriroueHue Uzsecmusi HAH PK. Cepusi eeonozuu u mexHudeckux Hayk 8 Emerging Sources Citation
Index demoHCmMpupyem Hawy rnpueepXxeHHoCcMb K Hauboriee akmyarnbHOMY U 8/IUSIMEsIbHOMY KOHMeHmy
10 2e0/102UU U MeXHU4YeCKUM Haykam Oris Hauleeo coobwecmsa.
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G. B. Orazbekova

East Kazakhstan State Technical University named after D. Serikbaev, Ust-Kamenogorsk, Kazakhstan.
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APPLICATION OF SYSTEMS APPROACH TO PROGNOSTICATION
OF ORE FIELDS IN LOCAL AURIFEROUS NIDALSTRUCTURES
(on the example of Vera-Char - Baladzhalnidal structure
in West-Kalbinsk gold-bearing area of East Kazakhstan)

Abstract. Vera-Char - Baladzhalnidal structure (NS) of the rank of the ore site is identified by the author as a
promising regional research level, the estimated gold resources in it are estimated at 574,361 kg. As a result of a
detailed study, to which this article is devoted, the prospective areas are localized to the rank of ore fields and
deposits.

Based on the paradigm of a systemic approach to the formation of gold deposits, the Vera-Char-Baladzhal focal
structure was reconstructed, regularities in the location of deposits were established in its boundaries and three
promising areas for the formation of large fields were identified: the Baladzhal predicted ore field, Vera-Char
forecast ore field and the Marinovsko-Kyzyltas predicted ore field. Their total area is 37.5 km” or 5.8% of the area of
predictive research.

Keywords: prognosis researches, gold deposits, nidal structure, magmatic formation, metasomatic changes,
Western — Kalbinskgold-field.

VJIK 553.411
I'. b. Opa3dexoBa

Boctouno-Kazaxcranckuit rocynapcTBeHHBIN TexHndecknil yauBepcuteT uM. Jl. CepukOaena,
VYere-Kamenoropek, Kazaxcran

NPUMEHEHHUE CUCTEMHOI'O IOAXOJA
IPU MIPOI'HO3UPOBAHUU PYIHBIX NOJEN B JIOKAJIBHBIX
30JI0TOHOCHBIX OYAT'OBBIX CTPYKTYPAX
(ua npumepe Bepa-Uap - banaxxaabckoi 04aroBoH CTPYKTYPHI
B 3anaaHo-KanounckoM 30.10TOHOCHOM paiioHe BocTounoro Kazaxcrana)

AnHoTtanus. Bepa-Uap - bamampkansckas ogarosas ctpykrypa (OC) panra pyIHOTO y371a BbIIEIE€Ha aBTOPOM B
Ka4yeCTBEC HepCHeKTHBHOﬁ Ha pEruoHajibHOM YPOBHE HCCﬂeﬂOBaHHﬁ, IMPOTHO3HBIE PECYPCHI 30J10Ta B HeH OILICHCHEI B
574 361 xr. B pe3ynbraTte AeTaNbHOrO M3y4eHHs, KOTOPOMY IOCBSIEHA JaHHAS CTaThsl, MEPCHEKTUBHbIE ILIOIIAIH
JIOKQJIN30BaHBI JI0 paHra pyJIHbIX MOJEH U MECTOPOKICHUH.

Ha ocHoBe mapaaurmMbl CHCTEMHOTO IMOAX0a K (POPMUPOBAHHIO 30JI0TOPYTHBIX MECTOPOKACHUHN MPOHM3BEICHA
pexoHcTpyKIms Bepa-Uap - Bamamkanbckoit 09aroBoi CTPYKTYPHI, B €€ MpejeNiaX YCTAaHOBICHBI 3aKOHOMEPHOCTH
pa3MeIeHsi MECTOPOKACHNH U BBINENEHO TPU MEPCHEKTHBHBIX I (OPMHUPOBAHUS KPYITHBIX MECTOPOKICHUH
y4acTKa paHTa pyIOHBIX Moleit: banadcanvckoe npoernosnoe pyoHoe none,Bepa-Hapckoe npocnosnoe pyonoe none u
Mapunoscko-Keizviimacckoe npoznosnoe pyonoe nore. VIX obmas miomags KOTOPsIX COCTaBIsAeT 37,5 KM WIH
5,8% OT TIoIaau MPOTHO3HBIX UCCIIETOBAHUM.

Ki1roueBble cjioBa: MPOTHO3HBIE MCCIEIOBAHNUS, 30JI0TOPYIHBIE MECTOPOXKICHHS, OYaroBble CTPYKTYpHI, Mar-
MaTH4YecKue 00pa30BaHUs, METaCOMaTHIEeCKIe N3MEHEeHHMsI, 3anaHo-KaOnHCK1i 30JI0TOHOCHBIN PaiioH.
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AKTyalbHOCTH PacIIMPEeHHs CHIPbEBOI 0a3bl 3010TOI0OKIBarOIIEH TpOMBIIUIEHHOCTH Ka3axcraHa He
BBI3BIBacT COMHEHMS. OUEBHIIHO, YTO peEIICHHE 3TOH 3aJadd HEBO3MOXXHO 0e3 BBICOKOA((HEKTHBHBIX
MPOTHO3HBIX HccienoBaHui. JlaHHas cTaThsl IOCBSIIEHA pe3yJNbTaTaM WCIOJIb30BaHUS CHCTEMHOTO
MOJX0JIa MPH MPOTHO3UPOBAHUU 30JI0TOPYAHBIX MECTOPOXKICHUI Ha TeppuTopuu 3amaaHo-KanouHckoro
30JIOTOHOCHOTO paiioHa B Bocrouno-Kazaxcranckoit o0macT — OIHOTO W3 CTapeHImmx palioHOB
30510TOA00RIIN B PeciryOmuke.

3amagHo-KanOWHCKUH 30JI0TOHOCHBIN palioH, PACIIONIOKEHHBI Ha CeBepo-3amajHoM QuaHre 3a-
nagHo-Kanba-KokcenTayckoil cTpyKTypHO 30HBI, BBITSHYT B CEBEpO-3allaJHOM HaIpaBIeHUH Ooyiee yeM
Ha 300 xM mpu mupuHe oT 80 70 150 kM. OCOOEHHOCTH €r0 Te0JIOTHUECKOT0 CTPOCHHS OMUCAHBI MPE-
IIECTBYIOIIMMHU uccienoBatensaMu [1 u ap.]. 3omoTtopynHele MecTopoxaeHus u3ydeHsl B.A. HapceeBbim
u np. [2]; HesuxoeiM B.A. u np. [3]; M.C. Padaunosuuem [4], B.A. I'mo6oii [5, 6] u apyrumu cre-
nuanvctamu. [lo ux mpencTaBieHUsSM, OHH TPUHAIJIEKAT 30J0TO-MBIIIBIKOBO-yTaepoancToMmy (bakbip-
YUK, BonbIIeBUK); 30J10TO-CyIbGUAHOMY-KBapIeBO XmibHOMY (JKymba, KymymkyH U 1p.); KOMILIEKC-
HOMY 30JI0TO-KBapil -Oepe3utoBomy (bamamkan) Tunam.

Ha Teppuropun onucesiBaeMoro paiioHa nporHo3nslie ucciaeoBanus B 1950 — 90 rogax BBITOJHEHBI
B.A. OpsukoBeiM, A.A. ManeiruaeiM, B.B. [ToTemmumeiaeiM, A.Il. CHTHUKOBEIM B IpyTrUMU. B kadecTBe
OCHOBHBIX ()aKTOpPOB JIOKAJIHM3alUU 30JI0TOTO OPYACHEHHS pacCMaTPUBAIUCH JIUTOJIOTO-CTPATHIPa-
¢udeckre, MarmMaTHYecKue, MeTamMOppHUUecKHe, CTPYKTYPHO-TEKTOHHYECKHE, MHUHEepPaIoro-re0XuMHu-
YeCKHe U Teopu3nidecKue.

B 2000 rogy KoIeKTHBOM aBTOPOB [1] MpOrHO3 Pa3HOTHITHBIX 30JI0TOPYAHBIX MECTOPOXKACHUHN OBLI
BBITIOJTHEH HA OCHOBE METOAOB 00BEMHOTO MOJIEIUPOBaHHUs. JJOCTONHCTBOM 3THX HCCIEIOBAHUN SBISETCS
pa3paboTka THMOBBIX Mojeneil pymoooOpasytommx cucteM (POC) 30710TOPYIHBIX MECTOPOKICHHIA.
OcHOBHBIMH cOCTaBJBIIOIIUMH  MoAenn POC sBISOTCS MarMaTHYeCKWil odar, OOYCIOBIEHHBIE €ro
pa3BUTUEM MaJlbie UHTPY3UU M PYJOHOCHBIC (DIIFOM[IBI, TATOTCIOIIME K HAJAWHTPY3UBHOHM 30HE. AHao-
TUYHA TeoJoro-reopusndeckas Mojaenb bakplpuukckoro pyaHoro mouns, paspabortanHas [7]. [lo wux
MIPEJICTABIIEHUSIM, CBSI3b C MarMaTOT€HHO-PYJHBIMH CHCTEMaMH XapaKTepHa IS BCEX 30J0TOPYIHBIX
o0nekToB 3ananHo-Kanbunckoro paitona.

[IpencraBneHns >TUX aBTOPOB 00 OJHOTHUITHOCTH PyIOKOHTPOIUPYIOMIUX CTPYKTYP COTJIACYIOTCS C
TaHHBIMH [8, 9] 0 TOM, YTO JOKaJbHBIE TUIOMAAN Pa3BUTHS SHIOTCHHOTO OPYISHEHHS KOHTPOIUPYIOTCS
OJTHOTUITHBIMH TI0 CBOEH MPUPOJIEC HAIOKCHHBIMUA TEKTOHO-MarMaTHUYECKUMH CTPYKTypaMU O4YaroBOTO
XapakTepa, KOTOpble (UKCHUPYIOTCS TPOMYKTAMH WX ACATEIBHOCTH - pa3Ho(anuaibHBIMU Marmartu-
YEeCKUMH, THAPOTEPMAIFHO-METACOMATHYECKUMH (B TOM 4YHCIe PYIOHBIMH) oOpazoBaHusaMu. [logoOHOE
COUYETaHWE DJIEMEHTOB JHUTOC(HEPHl B COBPEMEHHOM ITOHMMAaHWU - MarMaTOTeHHO-pyIHas CHCTeMa,
oOnanaroniasi CBOMCTBaMH, HE BBITCKAIONIMMH M3 CyMMbI CBONCTB €€ 4acTel, B CBSA3HM C YEM €€ PEKOH-
CTPYKIUS JTOJDKHA TPOBOJUTHCS HA OCHOBE METOJOJOTHH CHCTEMHOTO aHalli3a, MPHHIHUIBI KOTOPOTO
M3II0’KCHBI B MHOTOYHCIIEHHBIX padoTax [10, 11].

Hcnonp3oBaHHAsT aBTOPOM METOAMKA IMPOTHO3HBIX HCCIIEOBAHUMN, ONMpAOIIAscs Ha HapagurMy
CHCTEMHOT0 aHallu3a U OINHUCaHHas paHee [12], BKIIOYAET CIEAYIONINE MOCIEI0BATEIbHBIEC MPOIEAYPHL:
PEKOHCTPYKIIMS MarMaTOT€HHO-PYIHOW CHCTEMBI Ha OCHOBE KOJHYECTBEHHOW OIIEHKH CTPYKTYPHI
pa3BUTHS €€ DIIEMEHTOB ¢ ucroib3oBaHneM metoauku C.B. Bacuibea [13], BBIsSIBI€HHE CTPYKTYPHBIX U
CTaTHCTUYECKUX 3aKOHOMEPHOCTEH pa3MelIeHHs "ITaJOHHBIX" 30JI0TOPYAHBIX OOBEKTOB B CHUCTEME U
BEIJIEJICHHE TIEPCIIEKTUBHBIX TUIOMIAIeH HA OCHOBE BBISBJICHHBIX 3aKOHOMEPHOCTEH.

Ha permonanpHOM ypOBHE HCCIIEZIOBaHWH, B pe3yJIbTaTe KOTOPHIX BHIJIENIEHA ONMMCHIBaeMas Bepa-
Yap - Banamkaneckas OC, B kKadecTBe pyAOTreHEpHPYIOMIETro (akTopa pacCMOTPEHBI Mallbie MHTPY3UH
pa3HOTO COCTaBa M BO3PAcCTa; B KauecTBe "ClIeOB" BO3MEHCTBUS CKBO3bMArMaTH4eCKUX (IIFOHUIOB - pa3-
HOMAacHITa0HBIE 30JI0TOPYIHBIE OOBEKTHI; B KAdeCTBE PYIOIIOABOMISIINX 3JIEMEHTOB - 30HBI CMATHS,
BbIJIEJICHHbIE 110 KOCMOTEOJOTHYECKUM JaHHbIM. Llens AeTanpbHOro W3y4eHHus, pe3yJbTaTbl KOTOPOTO
U3IIOKEHBl HUXKE, JIOKadu3alus MEePCHEKTUBHBIX TIUIOMIANed 1O pa3sMepoB pPYIHBIX TMOJNEH U
MECTOPOXKACHUI

Bepa-Uap - Bamamxanbckas OC pacrnojiokeHa B roro-3amagHoM 0opty 3anagHo-KanOuHckoro
30JI0TOHOCHOTO paifona (pucyHok 1). [IporHosHble pecypchl 30510Ta B Hell onieHeHsl B 574 361 kr. [no-
aJlb, OXBATHIBAIOIIAS OIMCHIBAEMYIO CTPYKTYpPYy C OOpamIIeHWEM M OlleHMBaeMmas Ha CTaJWH JIOKallb-
HOTO TIPOrHO3a - 673,7 KM
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Pucynok 1 — KapTa pa3Merenust epcrieKTHBHBIX 30JI0TOPY/JHBIX y3JI0B Ha Iuroniaan 3anaxHo-Kanbunckoro paitfona
(xapTa nporxosa 3onotoHocHocTn). Cocrasmia I'. b. Opa3bexosa.

VYcnoBubie 0003HadYeHUs: 1-3: CTpYKTYpHBIC 30HBI - 1- Hapcko-3umyHaiickas, 2 - 3amaqno-Kanba-Kokcenrayckas, 3 - Kan-
6a-Hapreim-Bypuymckasi; 4 - Bnagunsl yHacinenoBanHoro passutusi (U- Yapckas, 3 - 3aiicaHckas)); 5 - 4eTBEepTHYHBIE IIPO-
JIIOBHANIbHBIE OTJIOKEHHS KOHYCOB BBIHOCA; 6 - HEOTEHOBBIE M YETBEPTUYHBIE OTJIOKEHHUS JONMH M BHYTPHTOPHBIX BIIAJIVH;
7, 8 - ryOunnsie pasnomsl: 7 - Tepextunckuii, 8 - Yapcko-I'opHocTaeBckuit; 9 - monepeunstit pasnom; 10 - mpoaosbHbIE 30HEI
cmatust; 11 - aTanoHHBIE 30J0TOpYAHBIE MecTOpokaeHus: 1 - bakeipmuk, 2 - bamamkan; 12 - 30710TOpyIHBIE OIS 3TAIOHHBIX
MectopoxnaeHuit: 3 - Jxymba, 4 - Kymymkyn; 13 - KeizpmioBckas 30Ha; 14 - 16: o4aroBele CTPYKTYpbl, IIEPCIIEKTHBHBIC Ha
MOUCKH 30JIOTOPYAHBIX MECTOpPOXKAEHHH 14 - OuMonanbHble, Hanbonee mepcnektuBHble: 1 - Bakeipunkckas, II - Bepa-Uap -
Banamxaneckas, 11 - [hxymOunckast; 15 - oqHOMOAabHEIE, TIEpCIIeKTHBHEIE - [- Kanaiika, 11 - Kazanuynkyp, I1I - XKanamunckasi,
IV - Cenramickas, V - Onoko#i, VI - Kynykynckas, VII - Jlaiinunackas; 16 - oqHOMOIaIbHBIE, HAUMEHEe NepcreKTUBHbIE: | -
OcnuHckas, 11, 111 - Cesepnas [Ixymoa.

B ee mpenenax npeoGiagaroniuM pa3BUTHEM MOJB3YIOTCS OTJIOKEHHS paHHEro KapOoHa, Ha IOro-
3anmazHoOM (IaHre pasBUTHI OTIIOXKEHHUS CPEJHErO JIEBOHA, CIOXKEHHBIC MECYaHWKAMH, aJE€BPOIUTAMH H
M3BECTHSAKAMHU (PUCYHOK 2).

Wntpy3uBHble 00pa3oBaHus pa3HOOOpa3HBI IO COCTaBYy M Bo3pacTy. Hambonee npeBHUM SIBISAIOTCS
PaHHEKaMEHHOYTOJIbHBIC WHTPY3MHM TUNEPOAa3UTOB - NEPUAOTUTHI, MUPOKCEHUTHI, CEPICHTUHHUTHI M
rab0po-muabdaspl, pa3BUTHIE Ha 3amagHoM Quanre. JlalikooOpa3Hble ¥ MITOKOOOpa3HbIE Tella CPEeIHEro-
OCHOBHOTO cocTaBa (nada3sl, muada3oBbie TOPGUPUTHI, TaOOPO-1rada3bl, rabOpPO-HOPHUTHI, aHIE3UTOBBIE
noppHUPHUTHI, TUOPUTOBBIC MOPGHUPHUTHI, KBApLEBBIE TUOPUTHI) HEMHOTOUYUCICHHEI. [lo mpencraBieHusM
npemiecTBytomux uccienosareneit (Hasozos O.B. u ap., 2009 rox), ux dhopMupoBaHue MPOUCXOAUIO B
YeThlpe JTana: pPaHHEKaMEHHOYTOJNBHOE, CPEIHEKaMEHHOYTOJbHOE, CpPEIHE-II03AHEKaMEHHOYTOIbHOEH
nepMmckoe Bpems. JlaiikooOpa3Hble M IITOKOOOpa3HbIE Tela KHUCIOTO COCTaBa CPOPMUPOBAHBI B MO31-
HEKaMEeHHOYToJbHOEe BpeMs. Cpean HUX BBIAEIECHBI TPAaHUT-OP(UPHI, TPAHOIUOPUT-TIOPHUPEI, CHEHUT-
nop¢ups!, IIATHOTPAHUT-NOPYUPBI, PEAKO - KBapLeBble NOppupsl. CaMBIMH MOJIOIBIMU SIBJISIOTCS KPYII-
HBIE LITOKOOOpa3HBICH JIAKOJUIMTOOOpa3HbIE Tela I'PaHOAMOPHTOB IIEPMCKOTO BO3pacTa, pa3BUTHIC HA
BOCTOYHOM (i1aHTe CTPYKTYpbl. PacnpocTpaHeHHOCTh MalbIX MHTPY3UH M AaeK B ONHCHIBAEMOW CTPYK-
Type HaumboJiee BeJIMKa Ha ceBepo-3amagHoM ¢uiaHre ¥ He3HauuTeJIbHAa Ha OCTaJbHOM Iuiomanu. I'uapo-
TEepMaJIbHO-METACOMaTHYECKUE O0pa30BaHUS MPEACTABICHBI KBapLEBO-)KWIBHBIMU TEJIaMH, MPOKBapLe-
BaHHEM, 00OXPEHHOCTHIO (OKHCIEHHBIMH YYaCTKaMU CYIb(QUIN3ALNH), JIUCTBEHUTH3AINEH U OMpOnpH-
TU3aLMEH.
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Pucynok 2 — CxemaTtrnueckas reojormdyeckas kapra Bepa-Uap - banamkanbsckoit OCc a7eMeHTaMu ITPOTHO3a
(cocraBineHo ¢ ucnonezoBanueM Marepruanos I1I'0 "BocTkasreonorus").

VYcnoBHble 0603HaUeHUS: | - HEOTCHOBBIE U YETBEPTUYHBIC OTIIOKEHHS HEPaCwICHEHHBIE; 2 - CpeqHUIl - BepXHHUH KapOOoH
(anzme3utoBble MOPGUPUTHL, UX TY(BI, IECUAHNUKH); 3 - HIDKHUI KapOOH, HAMIOPCKUH spyc (Ty(QQUTHI, aJeBpOIUTHI, IIIHHUCTHIE
CIIQHIIBI, IECYAHUKN); 4 - HIOKHUN KapOOH, BU3CUCKHI SIPYC, CpeIHUI -BepXHHUH MOabspyca (KPEMHUCTBIE aJeBPOJIMTHI, Mecya-
HHUKH, TOPGHUPHUTHI, Ty(bl, U3BECTHSIKHN); 5 - HOKHUH KapOOH, TypHEUCKHH sipyc (IIeCUaHUuKH, Ty(ONecyaHUKN C MPOCIOAMH aje-
BPOJIUTOB); 6 - cpeqHHUid AEBOH (IIECYaHWKH, aJCBPOJIMTHI, M3BECTHIKH, CIAHIIBI, KBapIeBble MOPPUPHI U UX Ty(dsl); 7 - TpaHo-
JIMOPUTHI TIEPMCKOTO BO3pacTa NOCTPYAHbIC; § - rUnepOa3suThl YCIOBHO PaHHEKaO0OHOBOTO Bo3pacTa (IIepUIOTHTHI, TMPOKCEHHUTHI,
CEepIIEHTUHUTHI 1 Tab0po-aradassl; 9 - Masible HHTPY3HU CPEHET0 U OCHOBHOTO COCTAaBa HepacwIeHEHHBIE; 10 - Majble HHTPY3UI
KHCJIOTO COCTaBa HepacwIeHeHHbIe; 11 - maliku kuciioro cocrasa; 12 - maiku cpejHero-0CHOBHOTO COCTaBa; 13 - pa3yIoOMBI M 30HBI
NPUPA3TIOMHOWTPEIIMHOBATOCTH; 14 - 30HBI pa3BUTHS T'MAPOTEPMAIBHO - METACOMAaTHYECKHX 00pa3oBaHMil, 15 - aHAe3WTEHI
16 - rpanonuopurtsl; 17 - uzBecTHsAKY; 18 - HAKIOHHOE 3ayeranue nopoj; 19 - onpokuxyToe 3aneranue nopox; 20 - TOUKH 30J10-
TOpYIHOI MuHepaau3auuu; 21 - 3010TOpyJHbIE MECTOPOXKIAeHUS U pynonpossieHus (1 - Bepa-YUap, 2 - Mapunosckoe, 3 - Kbi-
3buI-Tac, 4 - IOnuTep); 22 - stanonHoe MecTopokaeHue banamxan; 23, 24 - pe3ynbTaThl IPOTHO3HBIX MOCTPOSHUH: 23 - IPOTHO-
3upyeMblil banaxxanabCkuil 30J1I0TOpYAHBINH MOAy3e; 24 - IUIONa1, NEPCHEKTUBHbIC Ha BBIBICHUE 30J0TOPYIHBIX MECTOPOXK-
nennit (I - Mapunoscko-Kesputtacekast; 11 - Bepa-Uapckas).

CTpaTI/I(bI/IIII/IpOBaHHBIe OTJIOKCHHSA CMATHI B HAIIPSAXKCHHBIC JIMHEWHBIE CKJIaIKH (C yriamMu nagacHus
JI0 BEPTHKAJbHBIX) CEBEPO-3alaJHOT0 MPOCTUPAHMs B IOr0-3alagHON M LEHTPAJIbHBIX YacTsAX W cyOMe-
PUIMOHAIEHOTO HAa CEBEPO-BOCTOYHOM (yaHre, a Takke pa3OUTBl MHOTOYHMCICHHBIMH pPa3ioOMaMH
TeHEpaTbHON CeBepo-3alagHoil OPHEHTHPOBKH, KOHGOPMHOH mpocTupanuio Yapcko-I'opHOCTaeBCKOM
30HBI CMSATHSL.

B npenenaxonuceiBaeMoil CTPYKTYpPBI PACIOIOKEHO "ITaJIOHHOE" MeCTOpoXKIAeHHe bamamkan, a
Tarke MecropoxacHue Bepa-Uap u pyaonposisnenust Mapunosckoe u Kei3pui-Tac.
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Pexoncmpykyua mazmamozeHHo-pyonoi cucmemsl. Ha nepBoM 3Tame 3TOH MpOLEIypbl NPOH3-
BEICH COJAEP’KaTeIbHbIM aHaJIM3 MCXOIHBIX I'€0JIOTHUECKHX NaHHbBIX (pucyHOK 2). Kak BumgHO, pacmpo-
CTPaHEHHOCTh J1aeK U MaJIbIX MHTPY3UH HE3HAUWTENbHA, PH 3TOM TeJla CPEIHET0-OCHOBHOTO M KHCIIOTO
COCTaBa NMPOCTPAHCTBEHHO pa300ILUEeHBI, B CBA3M C YeM HE 00pa3yroT COBMECTHOH MYJIbTUIUIMKATHBHOM
CTPYKTYPHI Jake BOJIM3H 3TAJIOHHOTO MECTOpOKAeHUs banamxkan. 9To MOXeT CBHIETEILCTBOBATE JIMOO O
MaJIOW MHTEHCHBHOCTHM MarmMaTH4ecKoro Iponecca, JIMOO O 4Ype3MEpHOM TeHepalu3alud IpH KapTu-
pOBaHUU IUTOIIAAH. B CBSI3U ¢ 3THM, U1 KOJTMUYECTBEHHON OLEHKU CTPYKTYPBI Pa3MELICHHs TaeK U MaJlbIX
MHTPY3UHCPEAHEr0-OCHOBOT'O M KHCJIOTO COCTaBa, OTHOCAIIMXCA K KAMEHHOYT'OJIbHBIM MarMaTHYeCKUM
KOMIIJIEKCAaM,HCIIOJIb30BAaHA aAINTUBHAS KapTHHA WX Pa3BUTHSA; B aHAJIM3€ HE YYaCTBYIOT T'DAHUTOHUBI
MEPMCKOTO BO3pacTa, SBIAIOMINECS TMOCTPYAHBIMH IO CYLIECTBYIOIIMM IpencTaBieHusM [1]. Anaro-
TUYHOE pEILICHHE NPUHATO B pe3yJbTaTe aHAIN3a pa3MeEIleHUs KBapLEeBO-KMWIBHBIX Tel U MeETacoMa-
TUYECKUX OOpa30BaHMU, KOTOpPBIE Pa3BUThl B MHOTOYMCICHHBIX, HO JIOKAIbHBIX y3JaX - Ha CTaJuH
PEKOHCTPYKIIMHU CTPYKTYPHI HX Pa3MEUICHUSI OHH PACCMOTPEHBI KaK eTUHbIH (hakTop.

CTpyKTypa pa3MelleHus JaeK M MallbIX MHTPY3UIl MEecTporo cocTaBa M pa3HOro BO3pacTa WILIIO-
cTpupyercsi pucyHok 3. Kak BHIOHO, OHa MMeeT Y3JI0BOH XapakTep, IpUYEM B Pa3MELICHUH Y3JIOB IPO-
CJICKMBAIOTCS NPU3HAKYM JIMHEHHON (Ha ceBepo-3amagHOM (IaHre) M KOHIEHTPUYECKOH OpraHM3aluu.
OT0 BEpOATHO OOYCIOBIEHO OCOOCHHOCTSAMH ITyOMHHOTO CTPOCHHMS, KOHTPOJIUPYIOLIETO pa3MElIeHUe
MarmMaTu4eckux odaroB. Ha 1oro-socrouHom ¢uaHre B pa3MEIICHMM MarMaTHYeCKHX OOpa3oBaHUil
BECbMa OTYETIMBO IPOSIBICHA MAarMOKOHTPOJHUPYIOLIas poOjb JIMHEHHBIX pa3pblBOB CEBEP-CEBEPO-
3anaJHON OPUEHTUPOBKH.

Pucynok 3 — CTpykTypa pa3MelleHHs JaeK U MaJIbIX MHTPY3HUi Pa3IMuyHOr0 COCTaBa Ha IJIONIa 1
Bepa-Yap - banamxansckoit MPC 1 nosnokeHue 30J0TOPYAHBIX MECTOpoXkAeHHH B Hell (coctaBuia I'. b. OpazbexoBa).
YcnoBHbIe 0003HAYECHNS: | - HHTEPBAIBI MEPHI YCTOMYIMBOCTH PA3MEIICHHS JaeK U MaJbIX MHTPY3Hil pa3IMIHOTO COCTABA,;
2 - CTPYKTypHI€ 3JIeMEHTHI BHyTpeHHeTo cTpoeHus OC; 3 - aTaoHHOE MecTOpokaeHue banamkar; 4 - 3010TOpyJHBIE TPOBICHUS
u Mecropoxkaenus (1 - Bepa-Yap, 2 - Mapunosckoe, 3 - Kespii-Tac, 4 - FOmmtep); 5 - TOUKH 3010TOpYAHOI MUHEpaIH3aIuu.
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Haubonee ycroiunBo (CO 3HAYCHUSAMH MEpbI 10 9) OMUCHIBAEMBIH MPOIECC MPOSIBICH HA CEBEPO-
3anagHoM ¢uanre OC, B y3ie COWICHEHHS JIMHEHHO- ¥ KOHIICHTPUYECKH OPUCHTUPOBAHHBIX JJIEMEHTOB.
Ha ocranbnoi miomaan MaKCUMAJBbHBIC 3HAYCHUA MEPBI B JIOKAJIBHBLIX Y3JIaX MMPECUMYIICCTBCHHO
COCTaBJISIOT 7-8, JIUIIh B €AUHUYHBIX JIOCTUTAIOT 9.

Pacnipenienenue 3010TOPYAHBIX OOBEKTOB B CTPYKTYpE MarMaTHYECKUX OOpa30BaHUN HMEET SIBHO
BBIPOKEHHYIO 3aKOHOMEPHOCTbD: KaK 3TaJJOHHOE MECTOpOXKIeHUe banamkan, Tak ¥ Apyrue MOTEHIIHATBHO
3HaunMble 00bekThl (Bepa-Uapckoe, MapuHoBckoe, Kbi3bin-Tac) TAroTeloT K JIOKAIBHBIM y3JIaM YCTOM-
YHBOT'O Pa3BUTHS MarMaTu4eckoro mnpoiecca (PUCYHOK 3).

CTaTHCTHYECKON K€ 3aKOHOMEPHOCTH MPUYPOUYCHHOCTH 30JI0TOPYIHBIX O0BEKTOB K ONpPEIeICHHBIM
WHTEpBaJIaM 3HAUYCHUU Mephl He Habmomaercs (Tabmmima 1): pacmnpenelneHrue 30JI0TOPYIHBIX MECTOPOXK-
JICHUI OXBaThIBACT 3HAUCHUS Mepbl OT 2 (MecTopoxneHue banamkan) no 8 (Mecropoxaenue Bepa-Uap).
OO611as MI0Mmab STHX HHTEPBAIOB - 235 KM’, UTO COCTaBIAET 35% OT M3ydaeMoi miomanu (673,3 km?).

Tabnuna 1 — Pacnpenenenue 3HaUCHU HHTEPBAIOB MEPhl YCTOWYUBOCTH Pa3BUTHS IaCK M MaJIbIX HHTPY3HUil pa3HOTO COCTaBa
Ha omanau Bepa-Uap - banamxansckoit OC u pacnpeiesnieHue 30J0TOPYAHbIX 00bEKTOB B HUX

[Lromazns . . IlepcriekTUBHBIE
3Ha- [TonoxeHnue MEeCTOpoXkACHUH U PyAONPOSBICHUI
werms y4acTk (TJI0Iaab,
kM2 % KM*/%) OT ILIOIAIH
MEpbl Bamamxan | Bepa-Uap | MapunoBckoe | Kemporrac | HOmmrep™® JIOKAJILHOTO TIPOTHO3a
1 64,75 20,9
2 64,75 20,9 | e
3 52,5 16,9
4 43,75 14,1 |
> 28 208 235/35
6 20,25 65 | |
7 13,75 4,44
" 12.25 AT
9 9,75 3,11
Bcero | 309,75 100 235/35
*PymonposiBnenue FOmurep pacronokeHo BHE apeana yCTOHINBOTO PAa3BUTHUS JA€K W MAIIBIX HHTPY3HUIL.

Ilo mpencraBneHnto aBTopa AaHHOW PalbOTHI, HAIMYKE CTPYKTYPHOIO KOHTPOJS OpyACHEHHs (IIpu-
YPOUYEHHOCTh 30JI0TOPYAHBIX OOBEKTOB K JIOKAJBHBIM y3JIaM YCTOMYMBOTO PAa3BUTHS MarMaTH4eCKOIro
MpoILECcCa) CBUAETEIBCTBYET O CYIIECTBOBAaHMM NMapareéHEeTHMYECKOM CBSI3M ATHX MPOLECCOB U SABIAETCS
CTPYKTYpPHOH 3aKOHOMEPHOCTBIO.

CrpykTypa pa3MelleHus THAPOoTepMatbHO-MeTacoMaTiuecknx obpasoBanuii (IMO) umeer y3nmoBoit
xapaktep (pUCYHOK 4), NpUYeM pacHpeeseHHe JOKaJIbHBIX Y3JI0B MOJYMHEHO MHOIOYpOBEHHOMN
HEePApXUUECKON KOHIIEHTPUYECKON OpraHn3alnuu. Beinensercsa 1Ba ypoBHS CTPYKTYp: CTPyKTypa IEpBOTO
YPOBHS OpraHW3alMy Pa3BUTa B CEBEPHOM YacTW IUIOLIAAH, XapaKTepU3yeTcs TOPOUIAIBHBIM pa3Me-
HIEHUEM Y3JIOB ycToiunBoro pa3sutusi [ MO Bo BHEIIHEM KOHIEHTpPE (C TUMHU y3JIaMH CBS3aHBI O0BHEKTHI
Mapunosckoe, Keipinrac, Bepa-Uap), B meHTpanpHON wactu pacmpeneneHue yznoB ['MO koHTpo-
JMPYETCs TMHEHHBIMHU CTPYKTypaMu. CTPpyKTYpbl BTOPOTO YPOBHSI HMEIOT MEHEE 3HAUUTEIIbHBIE Pa3MEPhI
U TATOTEIOT K nepudepru panee onvcaHHol. B ux mpenenax pasmenierne y310B ' MO Tak ke moguynHEHO
JIMHEWHBIM CTPYKTypaMm.

AHanu3 pa3MmeleHus MecTopoxaeHui B cTpykrype I'MO mnoka3sIBaeT, 4TO OHM TATOTEIOT K JOKaJb-
HBIM y3JlaM YCTOHYMBOTO DPa3BUTHSI (aKTOPa, PACHOIOKEHHBIM BO BHEIIHEM KOHIEHTPE CTPYKTYpBHI
MEepBOTo MOpsAaKa, MpuueM MecTopoxaeHus bamamxan u Bepa-Uap pacnonoxeHsl B JOKaJIbHBIX y37aXx,
HaXOISIINXCS BO BHYTPEHHUX YacTsAX CTPYKTYp Oosee BBICOKOro mopsiaka. M3/oKkeHHOe CBUACTENBCTBYET
0 HAIW4YUU CTPYKTYPHBIX 3aKOHOMEPHOCTEH pa3MEIEHMH MECTOPOKACHHH B CTPYKType THIpPOTEp-
MaJIbHO-METaCOMAaTHYECKHX 00pa30BaHui.
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Pucynok 4 — CTpykTypa pa3sMenieHus THIPOTepMaIbHO-METaCOMAaTHYECKUX 00pa3oBaHuit
Ha miomaau Bepa-Uap - banamkansckoit OC u pa3MeleHue B Hell 30510TopyIHbIX 00bekToB (coctaBmia I'. b. Opa3bekosa).
VYcnoBHble 0003HaueHUs: | - MHTEpBajJbl MEPbl YCTOMYMBOCTH Pa3BUTHS T'MAPOTEPMAIbHO-METACOMATHYECKUX 00pa3o-
BaHMM; 2, 3 - CTpyKTypble 3JIeMeHTHI BHyTpeHHero ctpoeHus OC; 4 - aTamoHHOe MecTopoxkaeHue bamamkain; 5 - 30m0TopyaHble
npoBieHusI U Mectopokaenus (1 - Bepa-Uap, 2 - MapunoBckoe, 3 - Kezsut-Tac, 4 - IOmurep); 6 - TOUKH 3010TOpYIHOH MHHEpa-
JIM3ALHH.

CraTUCTHUYSCKUI aHanu3 pa3MelIeHUs 30JI0TOPYAHBIX 00BEKTOB B cTpykrype I'MO (Tabmuia 2)
MOKa3bIBAET, YTO OOJIACTh WX DPAa3BUTHA OXBaThIBACT WHTEpPBajbl 3HAYCHWH Mepbl OoT 4 10 8 oOmieit
mommaasio 119,7 kM?, uto coctasiser 17,8% OT MIOLIAIM JIOKATBHOTO IPOTHO34.

B cooTBeTcTBUU ¢ mapaaurMoil MpOBOJUMBIX UCCICAOBAHUM, PEKOHCTPYKIMS TUTOIMIATU CUHEPTETHU-
4yeckoro 3QQeKTa BBIMOIHEHA MYTEM OIICHKH COBMECTHOTO YCTOWYHMBOTO Pa3BUTHS OMHCAHHBIX BHIIIE
JJIEMEHTOB CHCTEMBI: Ta€K M MAJIbIX HHTPY3UH OCHOBHOTO, CPEIHETO M KHUCIIOTO cocTaBa (00BeINHEHHBIX
B €IUHBIX QJIUTUBHBIN 3JIEMEHT) ¥ THUAPOTEPMATbHO-METACOMAaTHUYECKUX 00pa3oBanuii (pucyHok 5). Kak
BHUJIHO, COBMECTHOE IMPOSABICHUE ITUX IPOIECCOB MMEET Y3JOBOM XapakTep, MPUYEeM B paclpeicsieHUu
Y37I0B OTYETIINBO MPOCMATPHUBAIOTCA JBE TEHICHIIMH: OYAaroBOTO XapaKTepa C pa3MelleHHeM Y3JIOB BO
BHEIIIHEM KOHIICHTPE B LIEHTPAJIbHOMN YaCTH IJIOLIAJN U JIMHSHHOTO THITA Ha FOT0-3amafHoM (hJIaHre.

Pasmemienue 3TanoHHOr0 MecTopoxaeHus bamamxai, a Tak ke MecropoxaeHuil Bepa-Uap, Mapu-
HOBCKOoe M Kb3puI1-Tac B OMUCHIBaEMOW CTPYKTYpE OTYETIIMBO 3aKOHOMEPHO: OHH TATOTEIOT K Y3JIaM
YCTOWYHMBOTO COBMECTHOTO DPa3BUTHS MarmMaTH4ecKoro M THUAPOTEPMAIBLHO-METACOMATHYECKOTO IIPO-
LIECCOB.

CraTUCTHUYECKHE XapaKTePUCTHKH TaK )K€ IMOKa3bIBAIOT HAM4YMe 3aKOHOMEPHOCTEH pa3MelIeHus
00BEKTOB OTHOCHTEIHLHO OMUCHIBAEMOW CTPYKTYpHI (Tabimma 3): Bce MEepCHEKTHBHBIC MECTOPOKICHUS U
pynomposienenus (bamamxkan, Bepa-Uap, MapunoBckoe u Kri3pui-Tac) cocpemoToueHsl B HHTEpBaax
Mmepbl oT 20-30 no 70-80 obmieit mnomaneo 37,5 KMZ, YTO COCTABISET 5,8% OT U3yUCHHON TUIOLIAAHN.
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Tabnuua 2 — Pacnpenenenue 3HaueHUH HHTEPBAJIOB MEPhl yCTOHYMBOCTH Pa3BUTHUS THIPOTEPMATbHO-METACOMATHYECKUX
obpazoBanuii Ha mwiomanu Bepa-Yap - banamxkansckoit OC u pactpeaeneHue 30JI0TOPYIHBIX OOBEKTOB B HUX

3Ha- Mnomaze IlonoxeHue MECTOPOKACHUN U PYNOIPOSABICHUI y‘g?riiegf:;th
HCHI kM2 % KMZ/%) OT ILIOIIA K
Mepa! Banamxan Bepa-Uap Mapunosckoe | Kepurrac | IOnurep | nokanbHOro npornosa
1 58,25 20,37
2 58,25 20,37
3 43,75 15,3
4 38,0 133 (]
5 30,75 10,75
6 21,25 743 ] 119,7/17,8
7 15,75 55 | e |
8 13,95 488 | |
9 6,0 2,1
Beero | 285,95 100 119,7/17,8

OTO CBUIETENBCTBYET 00 YHHUKAIBHOCTH I'€0JIOTHUECKON CUTYallMH 3TUX HHTEPBAJIOB U BO3MO>KHOCTH
WX BBIZICTICHUS B KAUECTBE OJIATONIPUATHBIX I (POPMUPOBAHUS 30JI0TOTO opyaeHeHus B JanHoi OC.

Ananuz pezynromamos npozuosupoeanus. IIlpoBeneHHbIE McclIeOBaHMs IMO3BONMIN B IpeAenax
Bepa-bap - banamxkansckoit MPC BbIIenHTh JIOKaJdbHBIE TUTOMIAAH, IEPCIIEKTUBHBIC 1 (DOPMUPOBAHUS
30JI0TOPYIHBIX MECTOPOXKIECHUH (PUCYHOK 2).

banaoocanvckuii npoenosusiii pyouviti nodysen PacroyiokeH Ha toro-socrounom ¢uianre OC u
OXBaThIBACT IAATh MEPCIEKTUBHBIX IJIOMIAJeH (PUCYHOK 2), C OTHHM M3 KOTOPBIX CBSI3aHO "dTaloHHOE"
MecTopoxaeHne banamkan. OH BEITSAHYT B ceBepo-3anagHoM HampasiieHnd Ha 11 kM mpu mupuse ot 1,5
mo 5 kM, xkoHpopMHO Yapcko-I'opHocTacBKkOW 30HE cMmsATHA. [IpeAniecTBYOMUMU HCCIEIOBATEIISIMA
(HaBozos O.B. u ap., 2009 ron) B ero mpenenax BBIAEICHO 6 TOYEK 30JI0TOPYIHOW MUHEpaTU3alMU H
MHOTOYHCIICHHBIE TTEPBUYHBIE U BTOPHYHBIC OPEOJIBI MBIIIbsIKA, cepedpa, a TaKKe IIJIMXOBbIE OPEObl U
POCCBHIIIM 30J10Ta. 3A€Ch BEPOSITHO ()OPMHUPOBAHHE 30JI0TOPYAHBIX MECTOPOXKICHUN KAaK B TEPPUTCHHBIX
tommax (tuna XXymOsl, KymymkyHa u ip.), Tak ¥ B IITOKAaxX U JalKax.

He menee, ecnu He OoJee 3HaUMTENIBHBI NEPCHEKTUBH Bepa-Yapckozo npoeno3nozo pyonozo nous,
CeBepHasl 4acTh KOTOPOIO PACIIOJIOKEHA HAa YYacTKe IEPEeCedeHHs] KOHIEHTPUYECKUX U JIMHEHHBIX
CTpyKTypoopranusymoomux snemeHToB MPC (pucynok 2). B ero mpemenax pacrosaraercsi U3BECTHOE
MecropoxaeHue Bepa-Uap, a Taxxke psag npossieHui: Pasnonsssii, [Imurpuii, Exatepuna. Ilpenmect-
Bytommmu uccnenoBatensiMa (HaBozor O.B. m ap., 2009 rom) BBISIBICHBI MHOTOYWCICHHBIE TOYKH
MUHEpaIu3allii U BTOPUYHBIE M€OXMMHUYECKHE Opeosa cepeOdpa, MBIIIbIKa, MEIH, a TaKKe HUIMXOBBIE
OpeIbl 30J10Ta U ApCEHOMUPHUTA.

Mapunoscko-Kuisviamacckoe npocHo3noe pyoHoe noje PacrloyioKeHO BO BHEIIHEM KoHueHTpe OC
(prucyHOK 2) ¥ BKJIIOYAET JBa 30JI0OTOPYIHBIX MposBIIeHUS - MapunoBckoe u Kepintac. Ha nposiBiennu
MaprHOBCKOE 30JI0TOCOJAEPKAIMMHU TEIaMHU SBISIOTCS Oypble *XKeNe3HSIKHM U BTOPUYHBIE KBAapIUTHI,
MPOHU3aHHBIE CEThIO KBAPLEBBIX MPOXUIKOB. MOIHOCTE 30HBI OT 1-2 g0 3-5 merpoB. CoaepkaHue
30710Ta B kKBapie oT 1,0 mo 5 r/t, mHoraa mo 20 r/T. Bo BTOPHYHBIX KBapIIUTaX OTMEUCHEI TIOBHITIICHHBIC
KOHIICHTpAIlM HHKEJs, KoOanbTa, MBIIIbsIKa, MojuOaeHa. boyiee MHTEpECHBIM SIBISIETCS MPOSBICHUE
Kb3puiTac, rae3onoroe OpyA€HEHHE CBSA3aHO C 30HAMH OOOXPEHHBIXTHIPOTEPMAIbHO H3MEHEHHBIX
MOPOJ, HECYIIUX TyCTyI0 BKPAaIICHHOCTh IHPHUTA, peke — apceHomnupura. OpyneHenble 30HBI KYyJHCO-
obpasno mpocnexuBatorces Ha 1000-1500 M, nxmomHOCTh 5-10 MeTpoB ¢ pasayBamu a0 50 M, mameHue
kpyTtoe (80-90°) mpoctupanue cyomepuanonaibHoe. ConepikaHue 3070Ta B 30He KbI3puiTac mocturaer
18,4 r/T. 30510TO COOEPKUTCS KaK B KBaple, TaK U B U3MEHEHHBIX MUPUTH3HPOBaHHBIX nopoaax. Conep-
YKaHUE OT MOBEpXHOCTH A0 TiyouH 8-10 M cocrapisroT 0,1-1,0 r/T (0 mrronpHAM), TI0 TIIypdam - 0,3-
3 1/T, HamboJee BBHICOKHE COJEPXKAHUS MPUYPOUCHBI K yd4acTKaM MaKCHUMallbHOTO Pa3BUTHUS MUPUTH-
3aLuu.
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Pucynok 5 — CTpykTypa COBMECTHOTO YCTOWYMBOTO Pa3BUTHUS THAPOTEPMAIbHO-METACOMATHIECKIX

¥ MHTPY3UBHBIX 00pa3oBaHuii Ha ruomanu Bepa-Uap-banamxansckoit OC 1 mosokeHue 30JI0TOPYIHBIX 0OBEKTOB B HEH
(cocraBuna I'. b. Opa36exoBa).

VYcnoBHbIe 0003HaUeHHMS: | - HHTEPBAJIBI MEPHI YCTOHYMBOCTH COBMECTHOTO YCTOIYMBOTO pPa3BUTHS THAPOTEPMAIILHO-METa-
COMAaTHYECKUX M MHTPY3UBHBIX 00pa3oBaHMil 2,3 - CTPYKTYpHBIE dJieMeHThl BHyTpeHHero crpoenus OC; 4 - sTaloHHOE MecTo-
poxaenue banamxkan; 5 - 3o10TOopyaHble npoBiieHUs U MectopoxaeHus (1 - Bepa-Uap, 2 - Mapunosckoe, 3 - Kebui-Tac,
4 - FOnurep); 6 - TOUKU 30J0TOPYAHON MUHEPAIHU3ALHH.

Tabmuna 3 — Pacnpenenenne 3HaueHUI HHTEPBAJIOB MEPHI YCTOHYUBOCTH COBMECTHOTO Pa3BUTHS

U pacrpe/eseHie 30JI0TOPYAHBIX 00BEKTOB B HUX

MeTacoOMaTHYeCKHX 00pa3oBaHUi M HHTPY3UBHBIX Tel Ha miomann Bepa-Uap - banamkansckoit OC

ITnomane IlepcniexTrBHBIE

Hurepsan [NonoxeHne MeCTOPOKICHUH U Py IOIPOSIBICHAI y4acTkH (IIomanip,
3HA4YECHHUH ) . KM%/%) OT momamm

MEpEI o & Banamkan | Bepa-Uap | Mapunosckoe | Kempmrac | HOmurep* HEI;?)J;;};;);O

1-10 81,25 51,7

10-20 37,5 23,8

20-30 15 9,53 | e |

30-40 7,5 4,76

40-50 8,75 536 | | ] e 37,558

50-60 4,75 3,12

70-80 1,5 095 | |
Bomee 80 1,25 0,79

Bcero 157,5 100
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Takum 00pa3oM, peKOHCTPYKITUS MarMaTOreHHO-pyIHOM cucteMbl Bepa-Uap-banamkansckoit OC Ha
JIOKaJbHOM ypOBHE H3Y4YCHHMsS II03BOJIMJIA BBIICJIUTH IEPCHCKTHBHBIC YYacTKH PaHra PYIHbBIX IOJEH,
o01mas miIoaas KOTOPBIX cocTapiser 37,5 kM win 5,8% OT IUIoLaiu MIPOTHO3HBIX UCCIICTOBAHUN.

CopmepkaTenbHbI  aHAMU3 pe3yJbTaTOB IPOTHO3MPOBAHMA TMOATBEPXKIAET MEPCHEKTUBHOCTH
BBIJICJICHHBIX Y4aCTKOB HMEIOIIUMHUCS TIOUCKOBBIMU TaHHBIMH.

PesynbpTaThl MPOrHO3HBIX HCCIIENOBAHUI, M3JI0KEHHBIC B CTaTbhe, MOTYT OBITh MCIOJIB30BaHBI IIPU
000CHOBaHUH HaNPaBJICHHS TOUCKOBBIX T'€0JIOrOPa3BEIOYHBIX PadoOT.
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I'. b. Opa3oexoBa

. CepikbaeB ateiamars! L1Iprpic Ka3zakcTan MeMIIEKETTIK TEXHUKANBIK YHUBEpCUTETI, OckeMeH, Kazakcran

KOJJAHY KYUEJII KO3KAPAC BOJIKAY KE3IHIAE KEH/II AJTAHJIAP,
KEPI'IUIIKTI AJITBIH OINAKTBI K¥PbIJIBIMJIAPIA
(MbIcanbl, Bepa-Uap - bajgamkan omakThIK KYpbLILIMIAP

HIbirpic KazakcTan 06abichbinbIiH BaTbic-Kantak anTbIHABI ayJaHbI)

Annoranus. Bepa Yap - banaxan omaxreik KypsutbiMbl (OS) pyna Oipiiri OemiHreH atarsl perrerimri - AW
MePCIIEKTUBAIBIK, OHIpIi KoHAa 574.361 kxr-ra neiiin Oarananagsl O0KaMABI PECypCTaphl alThIH 3epTTEUII peTiHe.
Erxei-Terkeiyi 3epTTey HOTHKECIHIE, OCHI OANTHIH TaKBIPHIOBI, IEPCICKTHBAIBIK OaFBITTAPHI KEH )KOHE KCHOPBIH-
JlapblHa TaFbl OPHAJIACKAH.

Bepa Uapkaiita anTblH Ke€H KaJbIITACTBIPYFa JKYHelNl TOCUII NapaurMachblHaH eri3elreH - AeMO3uTTepi op-
HaJIaCTHIPY OHBIH AJIJBIH ajla OPHATBUIFAH icTep 3aHgapbiHa banajkan omaxThl KypbUIBIMBI MEH KeHJ]1 ipi KeHOPBIHAA-
PBIH KaJbIITacThIPY YINiH NEPCHEKTUBANBI YII O6JIIHIeH y4yackeci atarbl epicrep: banaxannsiH, Bepa-keHOomkaM bl
ap xenOomkaMap! xoHe MapuHOBTHI-KbI3bUITOGTH KeHOomKaraH. OnapIblH JKaiumnbel ayaanel 37,5 KM’ HeMece
0OJDKaMJIBIK 3ePTTEYIIep ayMarbIHbIH 5,8% Kypanbl.

Tyiiin ce3mep: OoypkamIbl 3epTTEyJiep, alThIH KEHOPBIHAAPHI, (OKAIABI KYPHUIBIMBI, MarMaTHKAJIbIK OiTiM
6epy, MeTacoManbIk e3repictep, barbic-Kanba anteiH aynaHbl.
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