CEKLNA 4. 'EOJIOTHA HEDQTHU U 1A34. COBPEMEHHBIE METO/IbI
1IOUCKOB U PA3BEJIKH VI JIEBOJOPO/[HOI' O ChIPbA

NMPOBNEMbI HE®TEOQOBbIY MECTOPOXOEHUA XXETbIBAN
A.B. HypabaeBa', A.H. CapceH6aeBa?
Hay4HbIl pykoeodumenb npenodasamesnb A.H. CapceHb6aesa
" Kazaxckull HayuoHanbHbIlU uccsedoeamesibCKull mexHu4vyeckuil yHueepcumem um. K. /.
Camnaeea, 2. Anmamsbl, Pecny6nuka Kazaxcmad,
2UHghopmayuUOHHO-aHaIUMuUYeCcKull UeHmp 2e0Js102UuU U MUHepPasibHbIX PECYPCO8
Pecny6nuku Kaszaxcman, 2. Anmamsi’, Pecnybnuka KazaxcmaH

[lenbro TaHHON PaOOTHI SIBNSAECTCS BBISBICHHE ONTHMAIIBHBIX CIIOCOOOB M TEXHUYECKHX CPEJICTB CHIKEHHUS BA3KOCTH
¥ 00BOZIHEHHOCTH Ha MecTopoxieHuH JKeTbI0all IyTeM BBISBICHUS M aHAJIM3a IPHYKH.

B Hacrosmiee Bpemst HamOonee pPacHpOCTPAHEHHBIM CIIOCOOOM pa3paboTKM 3ajexeidl HeTH BO MHOTHX
pernonax Kasaxcrana sBIseTcs TEIUIOBOW METOH, KOTOPBIH MO3BOJSIET CYIIECTBEHHO COKOHOMHUTH KalHMTaJIbHbIE
M 9KCIUTYaTallMOHHBIC 3aTPAThl HEAPOINOIb30BATENS M YIYYIINTh SKOJIOTHYECKYI0 OOCTAHOBKY B paiioHax 00bIYH
He(Tu. Henb3st cka3arh, 4TO OCTAILHBIC METOJIbI HE JACHCTBEHHBI, IO CPABHEHUIO C TEIUIOBBIM, OJTHAKO MOKHO TBEPIO
YTBEPXK/aTh, YTO UMEHHO OH SIBJIETCS Hanbonee NpocThiM 1 3QPEKTUBHBIM B IpuMeHeHny. [loaToMy B Hamieil cTpaHe
OH OyJIeT ABJIAThCS HAaUOOJIee TOMYIISIPHBIM.

B Bocrounoit uactm Kazaxcrana Ha momyocTpoBe MaHIBIIUIAK —PACHONOKEHO OJHO M3  KPYMHBIX
He()Tera30KOHICHCATHBIX MECTOPOX/CHUIT Halel cTpaHbl — MecTopoxaeHue JKerbibail. OHO BIEpBbIE BCTYIHIO B
skcmtyaranuio B 1969 roxy gpuimmanom AO MMI ITY «KetbibaiimyHaiirasy. s TpaHCTIOPTHPOBKH HE(TH ITPOJIOKEHBI
He(TENpOBOBI C IyTEBBIM MOOTPeBOM HedTH: Y3eHb-ATbipay-CaMapa u Y3enb-)KerbiOaii-Akray. loObiBaeMas He(Th
B 9TOM MECTOPOX/ICHUH JIeTKast ¥ cpenHsis 1o miotHocTH 830-870 kr/m®, cmonucras 4,53-15,5%, BricokonapaduHucTas
17,2-25%, manocepuuctas 0,2-0,28%. Coneprxanue achansrerHoB konebnercs ot 0,9 no 3,4% [3].

K HacTosiieMy MOMEHTY Ha MECTOPOXK/ICHHHU ObLI0 poOypeHo 1500 ckBaxkuH, BCIEACTBHE KOTOPBIX ObLI IPOBE/CH
aHaJM3 XapaKTEePUCTHKK MPOTYKTUBHOCTH CKBaXXMH. B pe3ynbrare 3Toro aHaan3a, MOXKHO BBISIBUTH, 4TO 90% CKBaKUH
NoJBEpPraroTcss 0OBOJHEHUIO, CIICIOBATENIBHO, U YBEIIMYCHUIO BSI3KOCTH HE(DTH.
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Puc. 1. /lunamuka ocnoenwix nokazameneii pazpadomxu

an'—[MHOP’I OGBOJIHBHHOCTPI JAHHOI'O MECTOPOXIACHUSA SABIACTCA HAJINYNC JIMHUCTOM KOpKH MEXIYy CTEHKaMU
CKBa>XHH U ICMCHTHBIM KOJIBIIOM. PeanbHOCTB )€ 06BO)1H6HI/I${ CKBa’XUH 110 3TOU NPUYHUHE 3aBUCUT OT PACCTOSTHUSA MEXY
BOJIOHOCHBIMHU H He(bTeHOCHbIMI/I rmactaMu. Yem MeHbIIe 3TO pacCcTossHUE, TEM 00JIbIlIE BO3MOXKHOCTH O6BO)1HCHI/I$[.
OnTtuManeHbIM 1 3(G(EKTUBHBIM pEIICHHEM TpoOIeMbl Ul Halled CTpaHbl OyAeT MPOBEICHHE BOJOM3OJIALIMOHHBIX
pabot. DTO mpouecc, MpU KOTOPOM MbI 3aKauMBaeM BBICOKOMHUHEPAJIM30BAHHYIO BOAY B IUIACT, JOOBIBAEMYIO M3
TOW K€ CKBAKHUHBI. yCTpaHﬂeTCfl oTa npo6nema BCJICACTBUE TPOHUKHOBEHUA BbICOKOMI/IHepaIIPI:SOBaHHOl\/'I BOIBI I10
BEPTUKAJILHBIM TPEIIMHAM B BHICOKOITPOHHUIIAEMBbIE OOBOIHEHHBIE «POHONY TIACTOBOM BOIOM.

Kak 1noxa3aHo Ha puCyHKe, MAKCHUMaJIbHBII ypOBEHb 100b14M HedyTr ObUT TOCTUTHYT B iepuox ¢ 1967 mo 1981 rox.
Yto Kacaercst )KUIKOCTH, TO B ATOT TIEPUOJ ee J100bua Obuta cTabmiIbHOM, HO Onmke kK 1993 u nocnenyromue roaa, ee
yPOBEHB Mo3BhImIancs [3].

B HeJsX MmpeaoTBpalleHus 06BO}1HeHHOCTH B OCHOBHOM HNPUMEHSIOT IOJHYIO H3O0JALUIO OT BHEIITHEH Cpeabl U
Jerasanuio xuakoi ¢assl. Eciin HeTenpoayKThl B Iporecce XpaHeH s ¥ IPUMEHEHHUs Oy/lyT HAXOAUThCS B HHEPTHOM
Cyxoii cpene, To 0OBOJHEHHUs He mpousoiaer. BynyT orcyrcTBoBath M mpouecchl okuciaeHus. OIHAKO Ha TPaKTUKE
U30JIMPOBaTh He(bTel'lpOllyKTbl pU XpaHEHUU U IPUMEHEHUN OUYCHDb TPYAHO U T€PMETUYHOC XPAHCHUE B PlHepTHOi’I cpene
NIPUMEHSCTC JIMIIb B PEAKUX CIICIUAJIBHBIX ClTydasX. O6Cy)l(llaeTC$[ BOIIPOC O Jera3zalluu U IpUMEHEHUN PEAKTUBHOI'O
TOIJIMBA B cpeze a3oTa [1].
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1IPOBJIEMBbI 'EOJIOI'MH 1 OCBOEHUA HEJ[P

BeicokoBsi3kre HETH HA PBIHKE CTOSAT JEIICBJIE, a TAaKXKe OTHOCATCS K HU3KOCOPTHBIM, TaK KaK OYCHb CIIOKHBI
B mepepaboTke M aeO6uT HedTH oueHp Mai. [lodToMy A MOHMKEHHS Bs3KOCTH HeTn B KasaxcTaHe NpHMEHSIOT
TEIIOBOIT METOJ, @ UMEHHO 3aKauKy ropsdeif Bojusl. B onpeneneHHbIX (HU3NKO-Te0IOrHYecKnX yCIOBHsX HArHETAaloT B
IUIaCT BEICOKOTeMITeparypHyo Boay (1o 200 °C), He 10BOAS €€ 0 KUIIEHHS, TaK KaK IIPH BHICOKHX JaBieHmsIX (25 MIla)
SHTAJbNUA IIapa, Topsiuei BObl MM MAapOBOASHONW CMECH MPAaKTUUECKU He pasznuyaercs. Ilocie mpeasapuUTenbHOIO
pasorpesa npu3ab0WHOIl 30HBI IUIACTa M BBHITECHEHHS HE(TH MEPEeXOAsT Ha 3aKauKy XOJIOJHOW Boibl. Pazmepsl 30H
IIPOrpeBa U MOCIEAYIOEro OXJIaKACHUs ONPEICII0TCS TEPMOIHAPOAUMHAMUYECKUMU PAacuyeTaMu B 3aBUCUMOCTH OT
TeMIIa HarHeTaHWs TOpsS4ed M XOJOJHOM BOJBI, TEMIIEpaTyp IUIACTa U TEIIOHOCHUTENS, a TAKXKe TeIUIO(PU3NUCCKHX
XapaKTEePUCTHUK IUIACTa U TEIIOHOCUTeNs [2].

Jlis mecropoxxaenus JKerpi0ail XapakTepHbl JaHHbIE ITPOOJIEMBI, M JUIS NX PELICHHs] IPUMEHSIOT B OCHOBHOM 9TH
METOJIbI, KOTOPbIE SIBISIFOTCSI HanOoliee ONTHMAaJIbHBIMH, SKOHOMUYHBIMU U d(hdekTHBHbIMUA. Ha coBpeMeHHOM dTame
Pa3BHUTHS TEXHOJIOTHH, HA CTAJUM Pa3pabOTKU B JaOOPATOPHBIX HCCIIEIOBAHMAX HAXOAMUTCS TaKKe TAaKOH METOJ Kak
EKTPOAUHAMUYECKOE BO3JIeiicTBUE.
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5.B. OneHes, 10.C. lNyroBkuHa
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[Tpo6nema oneHKH He(hTEra30HOCHOCTH AJIE030HCKUX OTIIOKEHHH SIBISIETCS aKTyaJIbHOM U IPOJJ0JKAET IIPUBIIEKAaTh
BHHMAaHHUE T'€0JIOTOB U IIPON3BOACTBEHHUKOB B CBSI3H C HEOOXOMMOCTBIO PaCHINPEHHS TOTSHIHAIA MEJIOBBIX M FOPCKHX
MECTOPOXJICHUH 3a cdyeT Oosee MIyOOKHMX MCTOYHHMKOB yIiieBogoponoB. IIpmumHa Takoro mHTEpeca B Oonbluei Mepe
WHHIUUPYETCSl YBEINYCHNEM KOJIMYECTBA OTKPBIBAEMBIX €XKETrOJHO MECTOPOXKICHUH HEe(TH M rasa, HaXOASIIUXCS B
BEpXHEH 4acTH Maye030MCKIX 00pa30BaHMil M NPUYPOUYCHHBIX K IIOPOJAaM IIHPOKOTO CTPATHIPahUuecKOro Jrara3oHa,
(dopMupoBaHHE ¥ pa3MElIeHHE KOTOPBIX BO MHOTOM KOHTPOJIUPYIOTCSI Pa3BUTHEM BBICOKOEMKHX IIPHPOIHBIX
pe3epByapoB U CTPOSHUEM HEPEKPHIBAIOIINX MX TOJII IIAT(GOPMEHHOr0 Yexia. JT0o 00yCIIOBINBACT BEIJCICHHE 31€Ch
HE eIMHOTO CTpaTHrpaduiecKoro 00beKTa, a 1eJ0ro Habopa pPa3HOBO3PACTHBIX U PA3INYHBIX II0 COCTABY 00pa30BaHHUN —
30HBI He()TeCOoIePIKAIIIX TOPO BEpXHEH yacTy naneo3os. OqHIM 13 HanboIee IPUBIEKaTeNIbHBIX C 9TOH TOYKH 3pSHUS
00OBEKTOB SIBISIFOTCS. MECTOPOXKICHHS, PacIoIOKeHHbIe B HIOpoJIbcKoi MeraBnajuHe.

[TosTomMy 1enbl0 JaHHOW pabOTHI SBISACTCS HM3YyYCHHE IE€OJIOTHYECKOIo CTPOCHHSI M yCIOBHH (opMupoBaHUS
JIOBYIIIEK, CBS3aHHBIX C BEPXHEH YacThIO aJI€030HCKNX 00pa30BaHMIl U ¢ OPraHOICHHBIMH IIOCTPOHKAMH.

OOBEeKTOM HCCIIENOBAaHMS SIBISICTCS MECTOPOXKJICHUE, PacHoJIOKCHHOe Ha Teppuropuu Ilapabembckoro paiiona
Tomckoit obnacTy.

OCHOBHBIE NTPOMBICIIOBBIE OOBEKTHI Ha Tepputopuu Ilapabesbckoro paioHa, MOATBEP)KIAIOIINE CBOM BBICOKHE
9KCIUTyaTaIlMOHHbIE TTOKa3aTeNu MpU NMPOOHOM AIKCIUTyaTalluy, MPHYPOUCHBI K OTIOKEHHSM JOIOPCKOTO OCHOBAHUS,
B KOTOPBIX JIMTOJIOTHMYECKH BBIAGISIOTCS JBAa OOBEKTa: KapOOHATHO-IIIMHUCTO-KPEMHUCTBIE OTJIOXKEHHS KOPEI
BBIBETPHBaHUsA (M1acT M) u cOOCTBEHHO MOPO/BI KapOOHATHOTO (yHJaMEHTa JEBOHCKOTO Bo3pacta (mact M,). Tlo
MMCIONIMMCS TAHHBIM, JIOKAITLHO Ha TEPPUTOPHH, MEXKJLy IIacTaMi M u M|, BO3MOXHO, OTCYTCTBYET HEIPOHHIIAEMBIIA
5KpaH, T.€. 3aJIeXKb 1acToB M+M, — enuHast, THAPOIMHAMUYECKH CBA3aHHASL.

[lepBbiii NPOMBIIUIEHHBIA TPUTOK HEQTH OBLIT TIOyYEH U3 U3BECTHAKOB MATICO30HCKUX OTIIOKEHUH — (1acT M) — B
1974 r.

Crpoenue 5po3uOHHOM MOBEpXHOCTH Naneo30s orpaxaer O M . Ilo pesynbraram CTPYKTYPHBIX IOCTPOCHHMI
HccieyeMoe TOHATHE MPECTABIsIeT cO00i TeKTOHNYECKHe OJIOKH, XapaKTepHOH 0COOCHHOCTBIO KOTOPBIX SIBISIETCS
ACHMMETPHsI CKJIOHOB: BOCTOUHBIC CKJIOHBI KPYTO OOpPBIBAIOTCS rpaOCHOM MEPHIAMOHAIBLHOTO IPOCTHPAHHMS, 3araiHbIe
CKJIOHBI — IIOJIOTHE W OCJIO)KHEHBI MEHEe BBICOKOAMIUIMTYIHBIMU TEKTOHMYSCKMMH HapymeHunsiMu. K m3ydaemomy
OJIOKY Ha ceBepe IPUMBIKAeT Iojioras Teppaca, Ha 1ore HOJHATHE 00pBIBaeTCs BEICOKOAMILUIUTYIHBIM cOpocoM. bioku
pa3ierneHsl JIeNPecCHOHHOM 30HOW, HApyIICHHON MHOTOYMCICHHBIMHU JIH3BIOHKTHBAMHU (IPEHMYIIECTBEHHO CEBEpO-
3aIaHOTO MPOCTHPAHMS), B KOTOPOH BBIIEIISIETCS PsT MEJIKHUX HOJHATHHI.

CnoxHOE CTpOCHUE PaliOHa UCCIEA0BAaHUI — 3TO pe3y/bTaT aKTUBHOIO TEKTOHUYECKOIO Pa3BUTHSI BCEI'O PETHOHA, Ha
KOTOPOM OTPA3MIMCh FePIUHCKUH UK TEKTOTeHEe3a U paHHETPUACOBOE TIPOsIBIEHHE prdToreHes3a.

B Hagase Opckoro BpeMEHHM IIEHTpajbHas YacTh paccMaTpHBacMOW IUIOIIAgM HpejcTaBisuia coboi aBa
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