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AHHOTauua. PaccmaTprBaeTca HeOOGXOAMMOCTb YCTAHOBNEHUA CTPYKTYPHO-
TEKTOHUYECKUX XapaKTEPUCTMK MECTOPOXKAEHUI MPY OLEHKe rmaporeonornye-
CKNX U UHXEHEepPHO-Treosiormyeckmnx ycnoBuin X 0CBOeHNA (Ha nprMepe oTaenb-
HbIX MecTopoxgeHuin LleHTpanbHbix Kbi3blikymoB). MeToanka wnccnefoBaHui
BKJIOYana oTtbop o6pasLoB ana onpefeneHnsa GU3NKO-MexaHUYeCcknx CBONCTB
rOPHbIX MOPOL, @ TaKXKe aHasIN3 1 OLLEHKY CTPYKTYPHO-TEKTOHNYECKMX XapaKTepu-
CTUK 1 UX B3aUMOCBA3b C FMAPOreosIOrMYECKUMN N MHXKEHEPHO-TEONOTMUYECKMMI
YCNOB/AMMN NPU OCBOEHNM MECTOPOXAEHUI. ViccneoBaHbl pa3BefoyHble FOpHble
BbIPabOTKM MeCTOPOXKAEeHNIA, PAacMOSIOKEHHbIX B XKHOW rpage TamabiTay, B npe-
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Aenax AymnH3a-benbrayckoro, AyMrH3aTayCKoro ropHbIX MacCUBOB. YCTaHOBJIEHO,
YTO MeCTOHaxoXAeHuA gepopmauunii NPUYPOYEHbI K Pa3pbiBHbIM HapyLUEHUAM
1N KOHTaKTaM NMTONOrMYeckmx pasHocten nopop. Cpeau WMPOKO PasBUTbIX Ha
pyZHOM Mofe pa3pblBHbIX HapYLIEHUA MO MacITabHOCTV NO OTHOLUEHWIO K Nu-
KaTVBHbIM CTPYKTYpaMm BbIAENATCA ABe KPYMHble rpynnbl: permoHasnbHble pas-
PbIBHblE CTPYKTYPbI 1 Pa3pbiBbl MECTHOTO XapakTepa. BbiABNeHO, UTO BCKPbILLIHbIE
TOJLMN B OCHOBHOM KpernKue, MpoYHble, HO Hanuume NpocsioeB clabbix nmopop,
YIANCTO-CNIOANCTBIX CNAHLEB U MNHKM TPEHNA MOLLHOCTbBIO OT HECKONbKUX MUJI-
numeTpoB o 10-15 cm B coyeTaHnm C TEKTOHUYECKMMU HaPYLUEHVUAMU CHUXAKOT
NPOYHOCTb MaccuBa.
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on hydrogeological and geotechnical conditions
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Abstract. The paper establishes structural and tectonic properties of deposits
in order to assess hydrogeological and geotechnical conditions of their develop-
ment (based on individual deposits in the Central Kyzylkum region). The research
methodology involved selecting samples to determine physical and mechanical
properties of rocks as well as analyzing and assessing structural and tectonic
properties and their relationship with hydrogeological and geotechnical condi-
tions when developing deposits. There were explored mine workings of deposits
located in the southern ridge of Tamdytau, within the Auminza-Beltau, Auminzatau
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mountain ranges. The deformations locations were found to be confined to faults
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BBEJEHUE

B Y36eKuncTaHe npopomKaeTcss MIHTEHCUBHOE OCBOe-
HUe HOBbIX NePCNEKTMBHbIX PErMOHOB, KOTOPbIE MOTyT
CTaTb HafEeXHOW MUHepanbHo-CbipbeBol Ga3on AnA
pasnnyHbIX OTpacier NPOMbIWAeHHOCTN. OgHUM U3
TakuMx permoHoB ABnAtoTcA LleHTpanbHble Kbi3bUiKy-
Mbl — KpyMHaA MycTbIHHAaA Tepputopma MIOLAaAbIo
okono 300 TbIC. KM?, PacMoNIOKEHHasA B MeXAypeube
Amygapbu 1 Coipgapbu. K LieHTpanbHbIM Kbi3blikymam
oTHOCATCA 3apadwaHckun n HmxHeamyaapbUHCKUIA
SKOHOMMYECKME ParoHbl, pacnosnaratLime 3HaunTenb-
HbIMW pecypcamu MUHepanbHOro cbipbs. B 3apaduian-
CKOM parioHe CyLeCcTBYIOT peasibHble NpeanoCbiiku
[ANA CO30aHUA N Pa3BUTUA HECKONbKX FTOPHOMPOMbILL-
NEHHBbIX Y310B, B TOM umnciie 3apadLiaHckoro, 6asmpyio-
Leroca Ha mectopoxaeHun MypyHTay.

B LleHTpanbHbix Kbi3biikymax B HacTosllee Bpe-
MA pa3pabaTbiBaloTCA M Pa3BeblBAOTCA Pa3fivyHble
TUMbI MECTOPOXKAEHUA MONEe3HbIX McKonaembix. Mpu
OTKPbITON pa3paboTke 1 pa3sefKe LWaxXTHbIM CMOCOOOM
BO3HVKalOT HEGNAronpuATHbIE NPOLLECChl U ABNEHNA —
06pyLUeHNA, BbIBasbl U BbIBETPUBaHME NOPOA Ha OTKO-
cax 60pPTOB KapbepoB U B NMOA3EMHbIX FOPHbIX BbIPAbOT-
Kax, Hambonee xapakTepHble AnA nepecnanBatoLlenca
AVcnoumMpoBaHHON cnaHueson Tonwm. Nopodbl 3gecb
3aneralT C KPyTbiM MageHMeM M YacTbiM YepenoBa-
HUEM PasfINUHbIX NUTONOMMYECKNX Pa3HOCTEN, HEBbI-
JepaHHbIX MO MOLYHOCTM M npocTupaHuto. LLnpoko
pa3BUTbI 30HbI pacCcnaHUeBaHUsA, NepeMATUsA, UMEKTCA
pa3pbliBHble HapyLleHUs, 30Hbl ApobneHus [1].

MATEPUAJIbl U METO[bI

MecTopoxaeHna N0 NHXEeHEPHO-TeoNIorMyecknm
yCNnoBrAM OTPabOTKM U PACMONOXKEHUIO Mbl AENUM
Ha Tpw rpynnbl: TamabiTay, AymnH3a-benbray n AymnH-
3atay. MecTopoXaeHus, pacrnonoOXeHHble B H0XKHOM
cybwmpoTHol rpage TampbiTay, NpefcTaBnaT cobom
coyeTaHe ropHbIX BO3BbILEHHOCTEN C MaKCUMasibHON
BbicoTon 970 M Hag YpOBHEM MOPA U MEKrOpHbIX
TEKTOHNYECKMX BMafvH, Gonblueil YacTbio MOKPbITbIX
50M0BbIMM Meckamu. B npepenax pyAHbIX paioHOB
HabnogaeTcA MoLLHAsA TOMLWA CUIIbHO AMCIIOLMPOBAH-
HbIX 0OCafilo4HO-MeTamopdU30BaHHbIX NopoA. Bogosme-
LALWUMK ABRAIOTCA OTNIOXKEHNA BecanaHCKom CBUTHI,
npefcTaBneHHble (CHM3Y BBEPX): CIIOANCTO-KBapPLIEBbI-
MW aneBposiMTamu, nepecnanBaloWnUMNCA C YramcTo-
cnoancTbiMy, GUAMTOBMAHBIMU CIIIOANCTO-KBapLEBbI-
MM, YIIMCTO-KPEMHUCTBIMU CaHUamn. TeKToHnYecKme
HapyLLeHus, 06pasytoLLme 30Hbl APobNeHNA pa3nnMyHoN

and contacts of lithological rock differences. There are two large groups of well
represented faults in the ore field, as they relate to scale and fold structures: regional
and local fault structures. The overburden rock mass is mostly tough and hard, but
soft rock interlayers, carbonaceous clayey shales, and clay gouge with a thickness
of several millimeters to 10-15 cm, accompanied by tectonic disturbances, reduce
the massif strength.

MOLLHOCTW, 3HAUYUTENIbHO OCJIOXKHAT WHXEHepPHO-
reosiornyeckre ycnoBus, YMeHbLUaa XecTKne CBA3M
MO MJIOCKOCTAM CKOJbXeHuA. MNpu 3Tom Hambonblune
ocnabneHna HabnogaTca B CNlyyasx, Korga Tpewu-
Hbl 3aMOJIHEHbI YBMAXHEHHbBIMW YFANCTO-CITIOAUCTBIMM
cnaHuamu [2].

B HacToAlee BpemMA B 3TMX YC/IOBUAX MOA3EM-
Hble TOpHble BbIPabOTKN OTpabaTbiBalOTCA KaMepHOM
CUCTEMOW, NPeACTaBNAOWEN COO0M WTONbHU, LUTPEKU
1 pacceuku. B nepByto ouepenb 3T0 OTHOCUTCA K PyA-
HbIM MECTOPOXAEHUAM, COCTaBAOLMM 3HAUUTESTbHYIO
YacTb MMHEPaNbHO-CbipbeBbIX 60OraTcTB pernoHa. Kak
MoOKa3blBaeT NpaKTvKa ropHOro fiena, OfgHu 13 UHXe-
HEePHO-TreoNorMyecKnx 0CO6eHHOCTE MECTOPOXKAEHN
MOTYT CYLIeCTBEHHO 3aTpyaHATb JoObluy pya, Torga
Kak Apyrvie B HeKOTOpbIX Cjlyyasx CrocobcTByioT ee
yCnewwHoMy OCyLLeCTBIEHMIO.

B cBA3M C 3TMM OYeHb GOMblUOE 3HAYEHME MMEEeT
OLeHKa rmaporeonornyeckunx, MHXeHepHo-reonornye-
CKUMX YCJIOBUIN MeCTOpOoXAeHnin. PelieHne 3Ton 3agaun
nprobpeTaeT 0cobylo akTyanbHOCTb B CBA3W C MOBbI-
WweHnem TpeboBaHU K OOOCHOBAHHOCTU BblbOpa
MeCTOPOXAEHUA OnA AeTanbHOW pa3Bedku U npo-
MBILLJIEHHOTO OCBOEHUA. [py NPOEKTMPOBAHMM LLAXT
1 KapbepoB HeoOXoAMMO BbIOMPATb ONTUMAsIbHbIE TeX-
HOJOrMyecKne BapuaHTbl BCKPLITUA 1 BbleMKM Moses-
HbIX MCKOMAeMbIX U CBOEBPEMEHHO MpedycMaTprBaTh
3aLUMTHBIE MepPbI, UCKITIoYaloLLMe UV OFpaHnymBatloLLme
nocneAcTBUA He6NAroNPUATHBIX NPOLIECCOB Y ABNEHNIA,
nmesn nogpobHyto nHbopmauuio o Oyayliein FopHO-reo-
nornyeckon ob6ctaHoOBKe.

Cpean OCHOBHbIX METOAOB UCCNeAOBaHNA — reo-
nornyeckoe nsyyeHne pasBefoYHbIX M dKCMyaTauu-
OHHbIX FOPHbIX BbIPabOTOK, U3yUeHrie TPELLMHOBATOCTH
FOPHbIX NOPOJA Ha MOBEPXHOCTU, B MOJ3EMHbIX FOPHbIX
BbIpabOTKax M MO KepHY reosoropa3BefjovHbIX CKBa-
XWH, 0T60p NPo6 AnA n3yyeHna Gr3nKo-MmexaHNUeCKImnx
CBOWCTB FOPHbIX NOPOS.

[MaBHbIMM KOMMOHEHTaMW WHMXEHEPHO-TeoNornye-
CKUX YCNIOBUWIN, CMOCOOGHBIMU OKa3blBaTb 3HAUYMTENbHOE
BVAHNE Ha 3PPEKTUBHOCTb 1 6E30MAaCHOCTb pa3paboT-
K1 pygHbIX MmecTopoxaeHuin LeHTpanbHbix Kbi3binky-
MOB, ABMAOTCA: @) JNIUTOreHeTMYyeckne OCob6eHHOCTU
MacC/IBOB FOPHbIX MOPOS, BblpaXkaloLmnecs B UX IMTONO-
MMYeCcKOM COCTaBe, MOLLHOCTM 1 MOCIe0oBaTENbHOCTY
YyepeoBaHUA C/I0EB B re0IorMyeckom paspese npoaykK-
TVBHbIX TOJIL, HafMyme NPOCIOeB MeXaHNYeCKn Mpoy-
HbIX 1M CNabbix nopog; 6) CTPYKTYPHO-TEKTOHMYECKUE
0CO6EHHOCTN MAacCMBOB U, B YaCTHOCTU, Hannyve y3noB
nepeceyeHnsa aByx Uy 6onee pasnoMoB C XapaKTepHbl-
MW A7 HAX MOLLHBIMM 30HaMU MESKO- U KPYNMHOHM0KO-
BOro 1po0ieHus, pa3BUTHE 1 COYETaHUE B MPOCTPAHCTBE
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MENKUX AU3BbIOHKTUBHBIX U MJIMKATUBHBIX CTPYKTYP,
HanMuMe TEeKTOHUYECKMX 30H U MOBEPXHOCTEN OCha-
6neHna n (B 0COGEHHOCTN) TEKTOHUYECKMX TPELLUH,
3aMOJHEHHbIX NIEerKo Pa3sMOoKatoLWVMK FMHKaMK TPEHNUA
1 YIIIUCTO-CIIIOANCTBIM MATePUasiom; B) OPUEHTUPOBKA
30H U NoBepXHOCTElN ocnabneHna B MaccuMBaX FOPHbIX
NMopoA OTHOCUTENBHO FOPHBIX BbIPAGOTOK LWaXT U Kapbe-
poB; ) npoueccbl AedbopmMaLMU FOPHbIX BbIPAOOTOK,
0obpyLueHns, cnon3aHusa, BbiAasiBaHUA NOPOL, B Bbipa-
60TaHHOE NPOCTPAHCTBO.

Mpn NHXEHEePHO-Te0NOrMYeCcKom OLleHKe MacCMBOB
FOPHbIX MOPO[, BMELLAWKX Pa3/vyHble Mone3Hble
ncKonaemble, [OMKHbI YUUTbIBATLCA X GU3NKO-MEXaH-
yeckue U, B YaCTHOCTM, PEONIOrMYeCcKre CBONCTBA, 3aKo-
HOMEPHOCTV M3MEHEHUA 3TVX CBOWCTB Mof BAVAHUEM
TMAPOreoNorMyYecKrX U MMaPOreoXMMMIYeckinx GpakTopos,
0CO6EHHOCTU Pa3BUTYS TPELLMHOBATOCTY, a TakXKe 3aKo-
HOMEPHOCTV BO3HUKHOBEHWA 1 JIOKaNM3aLmMmn NHXKeHep-
HO-TeONTOrMYECKNX NMPOLIECCOB 1 ABMIEHNI, CONPOBOXAA-
IOLLIMX FOPHO-3KCTyaTaLMOHHbIE PAabOTbI NPV Pa3fINYHbIX
COYETaHUAX UHXEHEePHO-Teonornyeckix GakTopos.

B npouecce nopsemHon pa3paboTKM MeCTopOX-
ZEHUI MOTYT B 3HAUMTENIbHOW Mepe NPOABIATLCA reoso-
rMyeckme NpoLecchl n ABneHus, obycnosneHHble gedop-
Mauuei mopog Ha ry6oKKx ropnsoHTax. HavnbonbLuen
fedopmaLmen xapakTepursyoTca KBapLEBO-CIIIOANCTbIE
aprunnnTbl, KBapLEeBO-YrMUCTble cnaHubl, dbunnutosus-
Hble CnaHLbl U FMHOMNOAO06HbIE NOPOAbl. TV NMOPOAbI,
OCOGEHHO MPU YBAAXKHEHUN WX LIAXTHLIMA BOZAMU,
6ynyT B Hambonbluel cTeneHu noggsepratbca aedop-
MauMn MON3yyecTn B MOA3EMHbIX BblpaboTKax npu
LNIMTEeNbHOM BO34ENCTBUM Ha HMX FOPHOTO AaBeHNs.

B ycnoBusax onntenbHoro AencTena ropHoro fasne-
HYIA B IMYGOKUX LUAXTaX U Kapbepax C TeYeHneM BpemMeH!
pa3BMBalOTCA HeObpaTMMble NIacTUYecKme gedbopmMaLym
nopop, obycrioBneHHble NpoLleccamy Non3yyectu. ITu
JedopmaLmm MOryT OLLEHUBATLCA MO pe3ynbTatam nabo-
PaTOPHOrO M3y4YeHUs PEeosIorMYecknux CBOMCTB FOPHbIX
nopog.

Taknm 06pa3om, Npu FyOUHHOM Pa3paboTKe NoNe3HbIX
nckornaemblx LieHTpanbHbix Kbi3binkymos csbiwe 300 m
BO3MOKHO BbIJaBNMBaH/e BMELLAIOLLNX NMOPOA B FOpHble
BbIPabOTKM, UTO OTPMLIATENBHO CKAXKETCA Ha BEAEHUM rop-
HbIX MOPOA 11 IOMKHO YUNTbIBATHCA NPV MPOEKTVPOBAHUN
1 3KCNyaTaumm my6oKmx WaxT 1 Kapbepos. Vccnenosa-
HVIA MOKa3au, YTO NPY 3aMaynBaHNM FOPHbIX MOPOA LIAXT-
HbIMU BOJaMM YBEJIMUMBAETCS UX Non3yyecTb. Hanbonee
BbICOKOW MON3yyecTbto, a CiefjoBaTesibHO, U CMOCOBHO-
CTbl0 K BblAaBANBaHMIO B FOpHble BblpaboTkn B LleH-
TpanbHbIX Kbi3blikymax 06nafatoT MeTamopdri3oBaHHbIe
KBapLLeBO-CNIIOANCTbIE aprUNIUTDI, KBapLEBO-YrNNCTble
CNaHubl, GUINUTOBKAHbIE CaHLbl U FMHONOAO6HaA Mo-
popa. MocnegHre (0CO6EHHO NPV YBMAXKHEHWN LIAXTHbI-
MU BofiaMm) OyayT B Hambonblueli cTeneHn NoagBepratbea
fedopmaumn nonsyyect B ropHbIX BblipaboTKax Mmpu
LNTENbHOM BO3[ENCTBUN JaBEHNS.

O6beKTamu NPoBeAEHHbIX NCCNIeA0BaHNI ABAANNCH
MeCTOpOXAeHMA, Haxodawmneca B AymmH3a-benbray-
ckom, MypyHTayckom 1 KoknaTacckom pyAHbIX pano-
Hax LeHTpanbHbix Kbi3binkymoB. Huke npuBopaTca
OCHOBHbI€ JaHHbIE O reoNIorMYeCckoM CTPOEHUU 1 TECHO
CBA3AHHBIX C HUM MHXXEHEPHO-TEONIOrMYECKX YCJI0BY-
AX YKa3aHHbIX PaioHOB.
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PE3YJIbTATbI N OBCYXKAEHUE

1. AymuHsa-benbtayckmin pypHbIi paioH. 3TOT
parioH C NprHagnexawmumm K Hemy pyaHbIMU MecCTo-
poxpeHnamm — BbicokoBonbTHOeE, Koc, [ — npuy-
pPOYeH 1 K ropHOMY MaccmBy AyMunH3aTay, XapakTepu-
3yloLeMyca yepejoBaHNEM HEBbICOKNX BO3BbILLEHHO-
CTe U GeCCTOUYHbIX KOT/IOBVH, BbITAHYTHIX B CEBEPO-
BOCTOYHOM HanpasneHuun. [opHble rpagbl nepexoaat
B MOIOrO-X0JIMUCTble NPEeAropHble YBannCTble PaBHM-
Hbl. AOCONIOTHbIE OTMETKM BEPLUMH COCTaBnsAloT 600-
700 m, OTHOCMTeNbHble MpeBbIeHNA BOAOPa3aeNoB
Hag noxem caes — 20-30 m.

lopHbIN MaccnB AymirH3aTay pacnosiaraeTca B Kpae-
BOW YacTu 3NUrepumHCKon nnatopmeHHon obnacty,
aKTUBU3MPOBAHHOW B HEOreH-YeTBepPTUUYHOE BpPEMS.
HeoTeKTOHMYECKMMUN OBVXEHUAMY 34€eCb BbiBefleH Ha
COBPEMEHHbIV 9PO3MOHHbIV YPOBEHb KOMMIEKC MOPOA
HWXKHEro naneo3os, MeTamop¢$unsoBaHHbIX Ao dauun
3esieHbIX caHueB. MNocnegHrie duKcnpyoTcs B AyMUH-
3aTay Ha KpbUlbAX U B NEPUKAVHANbHOM YacTu OOHO-
VWMEHHOrO aHTUKIIMHOPWA, CBOAOBaA YaCTb KOTOPOro
VHTPYAUPOBaHa rPaHUTOMAHbIM MacCYBOM MO3AHeKa-
MEHHOYrONIbHOro, PaHHeMNepPMCKOro Bo3pacTa.

AyMMH3aTayCKMN MacCUB MMeeT ABYXbAPYCHOe
cTpoeHue. HuxHuin spyc (byHZameHT) npeacTaBnieH
CNOXXHOAMCNOLMPOBAHHBIMU BEPXHENPOTEPO30NCKN-
MU HUXKHENaneo3oncknmm cnabometamopdursoBaH-
HbIMU OTNOXeHusAMU. B cocTtaBe nopop dyHAameHTa
oTMeuvaloTcA (CHM3Yy BBepX) BYJIKAHOreHHO-0Cafou-
Hble OT/IOXKEHMA YINePOANCTO-KPEMHNCTON dopMaunn
TaCKa3raHCKOW CBUTbI Y TEPPUrEHHO-0CaZi0uHbIe 0bpa-
30BaHuWA 6ecanaHckom cBuTbl. [lopoabl TackasraHCcKom
CBUTbI GUKCUPYIOTCA B CYOCKNaauaTbiX TEKTOHNYECKNX
NMOKPOBaXx LapbsXa Ha CEBEPHOM 1 I0XHOM KPbUIbAX
aHTUKNMHopwuA. LLlapbaxkHaa CTpPyKTypa npefcTaBneHa
FAVHUCTBIMU ClaHLaMK 1 NecYaHnKamm 6ecanaHcKom
CBUTbI. BepxHuin Apyc (4exon) cnokeH TeppureHHo-
0CafjouHbIMY MOPOAAMMN MEe3030MCKO-KaHO30CKOro
BO3pacTa, 06pa3yloWwymMy nosiorne 6pPaxmcTpyKTypbl.
Pa3pblBHasA TEKTOHMKa NpeAcTaBaeHa WNPOKO 1 pas-
HooOpa3Ho. 3aecb NPUHATO cnefytollee pasgeneHue
pPa3pbIBHbIX HapyLEeHWI MO BO3PACTY UX 3a/lOXKeHMUA
1 mopdonoruu:

a) KanegoHCKMe pa3nombl — cOPOChI CyOLINMPOTHO-
ro HanpasfieHus;

6) no3gHenaneo3onckme — B3GPOCHI CeBEPO-BOC-
TOYHOrO 1 CybmMepuaroHanbHOro HanpasneHus, copo-
Cbl OrO-BOCTOYHOIO NPOCTUPAHNA U HAOBUTY;

B) aNnbnuiicCkKne — CTyMeHYyaTble CyOLIUPOTHblE
CcOpoChl.

MecTopoxzaeHre BbicCOKOBONIbTHOE MpeAcTaBieHo
30HaMV MPOXKMNKOBO-BKPAMN€HHOIO OPYAEHEHMSA, NPU-
YPOUeHHbIMY K toxHOMY dnaHry [layrbi3tayckoro pas-
NoMa, nepecekaeMoro pPasfioMoOM, OPUEHTMPOBAHHbIM
B BOCTOK-CEBEPO-BOCTOYHOM HamnpaBieHnN.

[ayrbi3TaycKuin pa3nom npocTrpaeTca no asumyTy
20-30° (nageHme Ha oro-BocTok, 45-85°). OH npepacTas-
NeH cepuell OGNKEHHbIX CybrnapaneNibHbIX HapylLue-
HUI, 06LLasA MOLLHOCTb HapyLUEHHOW 30Hbl COCTaBNAeT
70-130 m.

Cy6LWpPOTHBIV PA3IoM NPOCIIEXEH HAa MECTOPOXKAe-
HUAX C a3MyTOM MpocTupaHma 55-90°% noBepxHOCTb
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pasnomMa nagaert K tory nog yrnamm 35-70°. B otnnune
oT [layrbi3TaycKoro, OH He COMPOBOXAAEeTCA Napanieb-
HbIMW CKMagKaMun 1 ABAAETCA CPABHUTENIbHO MENTKUM.
Ero pnnHa coctasnset 1,5-2,0 KM, 06las MOLHOCTb
HapyLeHHOWN 30Hbl He npesblwaeT 100-150 m. Mow-
HOCTb 30H CMATUA 1 MOPHONOrMA Ha3BaHHbIX Bbille
Pa3HOOPUEHTUPOBAHHbIX PAa3/IOMOB MO Mepe yaaneHna
OT y3/1a X nepeceyeHUs U3MeHsATcA. B reonornve-
CKOM CTPOEHMNN MECTOPOXKAEHWA NPUHNMAIOT yyacTume
necyaHMKK, aneBpoNINTOBbIE MeCHaHWKN, aneBponunTbI
1 CNaHupbl.

MectopoxpaeHna Koc, XX npnypoyeHbl K OTnoxe-
HWAM TaCKa3raHCKOWN CBUTbI, NPEMYLLEeCTBEHHO K ropu-
30HTY YrNepoANCTO-KPEMHUCTbIX CNAaHLEB, Cllaralowwmnx
BEPXHIOK YacTb ee paspesa.

MecTopoxaeHune Koc coBMeCcTHO € MeCcTopoXaeHu-
em PygHoe pacnonaraetca B CeBepHOM 4acTu MaccvBa
AymnH3aTay, mectopoxaeHune [k npuypoyeHo K Tak
Ha3blBaeMOMY 0XHOMY TEKTOHUYECKOMY MOKPOBY,
CNOXKEHHOMY KOMMJIEKCOM NOopo[ YrnepoancTo-Kpem-
HUcTOM dopmaLmm.

B reonornueckom cTpoeHun Haubornee feTanbHO
N3yYEHHOro MecTopoXKaeHua K NPUHUMAIOT yyacTume
[iIBa rOpPU30HTa BEPXHelN YacTW TaCKa3raHCKOW CBUTbI.
H/XHWI KpeMHUCTO-GUNIUTOBUAHBIN TOPU3OHT Npea-
CTaB/eH NPEeNMYLLECTBEHHO YrNepoanCTO-KPEMHUCTbI-
MU cnaHuamu ¢ npocsioamm (go 40 M) GunnnMToBMaHbIX
cnaHues. [lopoabl ropr3oHTa MOMb3YIOTCA LWNPOKUM
pacnpocTpaHeHNemM M OBGHaXKalTCA Ha MOBEPXHOCTY
B a//IoOXTOHHOM 6noke LlloxeTayckon HapBurosoum
CTPYKTYpPbI KaK Ha MeCTOPOXKAEHMI, TaK 1 Ha ero 3anag-
HOM, CEBEPHOM M BOCTOYHOM ¢naHrax. MolHocTb
ropusoHTa 6onee 300 m.

MepexofHbin GUANNTOBBIN FOPU3OHT GUKCUPYeTCA
C NMOBEPXHOCTU BO PPOHTASIbHbIX KOXKHOW 1 3anagHoMn
yacTax LLloxeTayckoro HafBura B aBTOXTOHHOM 610Ke,
a TakKe B nexauyem, ceBepHoM OOKy [lopoKHOro
pasnoma. B pa3pese ropnsoHTa oTMeyaloTCa npenmy-
LwecTBeHHO GUANUTOBUAHbIE NMOPOAbl C MPOCIOAMU
(mo 20-40 m) yrnepoamnCTo-KPEMHUCTBIX Y FNHUCTbIX
cnaHueB. MowHoCTb ropnsoHTa — 200-250 m.

YeTBepTMUHbIE 06Pa30BaHUA, LIMPOKO Pa3BUTbIe Ha
MeCTOPOXKAEHUW, MpPeAcTaBneHbl MNpenMyLecTBEHHO
npoayKTamy BblBETPUBAHUA U OTNOKEHMAMN MECTHbIX
BPEeMeHHbIX BOJOTOKOB: NeckamMu, NecYaHo-CyrnMHUCTO-
WeBGHNCTBIM MaTepuasioM, OOOralEHHbIMA TUMCOM.
MOLLHOCTb YETBEPTUYHbBIX OTIOXKEHUN M3MEHAETCA OT
1 o 5 m, nHoraa pocturaet 10-15 m.

MarmaTtunyeckne nopofbl B paioHe MeCTOPOXAEHNA
npeacTaBneHbl rpaHNTaMn NO34HEKAMEHHOYTONIbHOTO
AyMnH3aTayCKOro MHTPY3MBa W Aarikammy KBapLieBbIX
nop¢oupos.

B cTpykTypHOM nnaHe mectopoxpgeHue [x npuy-
POYEHO K CIOXHOMY TEKTOHUYECKOMY Y311y, nexaliemy
B COUSIEHeHM Pa3fioMOB CeBepO-3anagHoro 1 cyoLm-
POTHOrO HanpPaBfeHN C HAABMIOM Ha CEBEPHOM Kpblisie
LLloxeTayckor aHTUKAWHANW, CNOXEHHOM Yriepoau-
CTO-KPEMHUCTBIMY CllaHL @M1 KpeMHUCTO-GUNNnToBug-
HOro rOPU3OHTa.

2. MypyHTaycKuin pyaHbii panioH. PaiioH pacnona-
raeTca B 3anagHon Yyactm AymmH3a-HypaTuHCKOM CTPYyK-
TYPHO-POPMALIMOHHON 30HbI 0ro-3arnagHoro TaHb-LUaHs.
TUNNYHO re0CUHKAVHAbHDBIN 3Tan Pa3BUTUA STON 30HbI

3aBEPLUMNIICA B H/XHEM CUIYPe, B CBA3M C YeM OTIIoxe-
HVA [EeBOHa U CpefHero KapboHa obpasytoT nonorum,
nmwb cnaboancouMpoBaHHbIA NoKpoB. B TamppiTay-
cKo 1 3apadluaHo-Anaiickor 30Hax, 0bpamnAlLMNX
XapaKTepusyemyio 30Hy COOTBETCTBEHHO C CeBepa U tora,
FEOCYHKNHAMBHBIA PEXMM Pa3BUTUA COXPaAHWUNCA OO
KOHLa cpefHero KapboHa.

MypyHTayckoe pygHoe none TAroteet K CeBepHOm
KpaeBomn yactn AymnH3a-HypaTMHCKOW 30HbI 1 Npuy-
poueHo B 061aCTV NePUKNMHANbHOIO 3aMblKaHNA ABYX
MOJNOTMX aHTUKIIMHANbHBIX CKMafjlok BOCTOK-CEBEPO-
BOCTOYHOTO NPOCTUPAHNA, CIOXKEHHbIX MeTaMopdr3o-
BaHHbIMW TEPPUTEHHbIMW TOJLLAMU HUXKHEro cunypa.
C ceBepa 1 tora OHO OrpaHNYEHO KPYMHbIMU pa3fioMa-
MU LpeBHero 3anoxeHus. B dopmupoBaHum cknapok
CYLLeCTBEHHY!IO POJib Urpanu BepTrKanbHble AB/XEHNS,
B CBA3M C YEM VX MOXKHO pacCMaTprBaTb Kak CBOEOO-
pa3Hble CBOAOBbIE MOAHATUA, @ He TUNUYHbIE CKNagya-
Tble COOPYXEHUA, XapaKTepHble ANA reoCUHKINHASb-
HbIX obnacTe.

B npepenax pygHoro nona passuTta cepua KpymnHo-
nafatoLwmx pas3pbiBHbIX HAaPYLLUEHWI Pa3HbIX HanpaBsre-
HUA. Hanbonee KpynHbIMK ABAAIOTCA OAU3LLMPOTHbIE
pa3nombl, pasgensaLyme pygHoe none Ha pag 6nokos,
CMeLLEHHbIX APYr OTHOCMTENbHO Apyra. Tak, KpymnHbIi
IO>KHbIN pa3fioM, xapakTepusyrwmincsa Kak B306poc co
3HaUUTENbHON amMNAMTYAOW nepemelleHnsn, oTaenseT
ceBepHytlo (MypyHTaycKyto) aHTUKINHaNb OT HXKHOW.
Pasnombl ceBepo-BOCTOYHOrO HamnpaBieHNA NPoABNA-
l0TCA Kak cOpOCo-cABUIM HEOONbLLON amnANTyabl, HO
6onblueil NpoTsKeHHOCTM. OHU Hanbonee pas3BUTHI
B NepuKIMHaNbHOM Yactn MypyHTayCKON aHTUKINHA-
nun. bAn3wmMpoTHble pa3pbiBHble HapyLIeHUA NpeAcTaB-
NeHbl ManoamnauTyaHbIMM cObpocamu, OHM PasBUTHI
BONM3Y CEBEPO-BOCTOYHbIX PA3/IOMOB U HEPEAKO Orpa-
HUYMBAIOTCA MU KaK COMPAXKEHHbIE.

CornacHo AaHHbIM, B OCHOBaHUN pa3pesa 3aneraioT
MeTamopdryecKme Nopobl TaCKa3raHCKOM CBUTDI, Npes-
CTaBneHHble anbOuT-CepULMT-KBapLEBbIMA 1 KBapLie-
BO-KPEMHUCTbIMM CllaHL, @M. STa TOJLLa COrMacHO rnepe-
KpbIBaeTcs TypbalCKom CBUTON, MpeAcTaBsAtoLLe CO6oN
TOHKOe nepecnarBaHune ClaHLEeB, Cofep aLlyxX yramcroe
BelecTBO. Cpeau HYX BbIAENATCA IBe OCHOBHbIE rpyn-
Mbl: XNOPUT-anbOVT-KBapLIEBbIE, CEPULIMT-KBAPLIEBbIE,
cepuumMT-anbbuT-KBapLeBble, BMOTUT-anbOUT-KBapLiEBblE
pa3HocTu (nepBas rpynna) U 6UoTUT-GUANMTOBUAHDIE,
anbbuT-KBapL-OMOTUTOBbIE, APTUIINTOBbIE C BUOTTOM
N KanbLMTOM, CEPULNT-XTIOPUT-KBapLEeBble 1 GUINUTO-
BUAHble pa3HOCTM (BTOpasa rpynna). O6Laa MOLWHOCTb
Tonuy coctandAet 1200 m.

Bbliwwe Typbalickol cBUTbI 6e3 BULMMOro Hecornacus
3aneraeT CfoXHaA Tonwa nopop becamaHckon wmnu
pygoBMeLLaoLen CBUTbl MOLHOCTbIO OKoslo 2500 m
C COrnacHo 3aneralLnmmn NOACBUTaMU: HUKHEN, cpel-
Hew 1 BepxHel. [1Be nepBble NOACBUTbI BECbMa CXOAHbI
MO COCTaBYy, HO HECKONbKO Pa3fnyaloTCca MO CTeneHu
MeTamopdu3Ma, FpaHULbl MeXAy HUMK MPOBOAATCA
ycnoBHo. O6e 3TV MOACBUTbI CIOXKeHbI MeTaMopdu3o-
BaHHbIMM a/1IEBPONMTaMM, MeCYaHVIKaMU, KBapL-X/T0pUTO-
BbIMU, KBapLI-CEPULINT-XTTOPUTOBBIMU, Pexe — KBapLie-
BO-CJIIOANCTBIMM CNTAaHLLAMM; MeCTaMm CPefy STUX MOPOL,
BbIAENAIOTCA NPOCON YIIUCTbIX 1 YIINCTO-KPEMHUCTbIX
cnaHueB. AneBponuTbl MNOTHblE, MAaCCVBHblE, HEPEAKO
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TaKXe TOHKOC/IOMCTbIE, UYTO BbIpaXkaeTca vepefoBaHNEM
C/oeB C Pa3fIMYHOM VIHTEHCUBHOCTbIO OKpacku. [nAa
CNaHUeB OYeHb XapaKTepPHO HanuuyvMe Ha OTAesbHbIX
yyacTKax HernpaBWIbHbIX, COMMAcHbIX, MHOMAA CEKYLLMX
NPOXMIIKOB MeTaMopdoreHHOro 6enoro KeapLa, MecTa-
MU 06pa3yoLLMX NMH30BUAHbIE 060CO6NeHMs.

BepxHsasa nopcBuTa GecanaHcKow CBUTbI NpenCcTas-
fleHa 3HaunTEeNbHO MeHee MeTaMopdU30BaHHbIMU Nec-
YaHMKaMM 1 KPYMHO3EPHUCTbIMIL aneBponuTamm KeapL-
MoNeBOLLNAaTOBOro COCTaBa, A1 KOTOPbIX XapakTepHO
OTCYTCTBME YIMINCTOrO BeLlecTBa.

B npepenax MypyHTayckoro pygHOro pawoHa
K OfHOVIMEHHOMY MECTOPOXIEHMIO C Oro-BOCTOKa Npu-
MbikaeT MioTeHbalckoe MecTopoXxaeHne. ITo MecTo-
poxaeHne Takxe, Kak 1 MypyHTayckoe, pa3mellaeTca
B MeTaMoppr30BaHHOWN 0CafouHON GANLIOVAHON TOSI-
we nopon 6ecanaHCKOW CBUTbI PAHHECUNTYPUIACKOTO
BO3pacTa, NpeAcTaBNeHHON YepedoBaHWEM aneBpo-
nuToB, GUNSIMTOBUAHBIX CNaHLEB 1 NecyaHuKoB. OTnn-
YNTEeNIbHON OCOHBEHHOCTbIO ABMAETCA MPUYPOUYEHHOCTb
MioTeH6aCKOro MecTopoXKaeHus K ctpaturpaduryeckn
3HauUNTENbHO 6oMee HYKHUM YacTaM paspesa (Hu3am
6ecanaHckon cBuTbl). MioTeHbalickaa TeKTOHMYeCcKasn
30Ha, KOHTPOAMpPYOLWAa opyAeHeHMe, PacnosioxeHa
K I0ro-BOCTOKyY OT FO>KHOro pasnoma, npefcraBnaioLwero
cob0l1 Mo xapakTepy B3aUMHOIO nepemeLleHns 6/10KoB
B306pOCO-CABUI C aMMAUTYAOWN CMeLlleHnA nopsaaKa
500 m. KOro-BocToyHOE Kpbino pa3nomMa MOAHATO Mo
OTHOLWIEHUIO K 6NIOKY nokanu3auum MypyHTaycKoro
PYAHOro NonA 1 3HauMTeNIbHO 3POANPOBaHO. B 30He,
npuMblKaowen K HOxXHomy pasnomy, Habniopaertca
VMHTEHCUBHAA NpupasnomMHas cknagyatoctb. WupurHa
cknagok — 10-100 m, oCM UX OPUEHTUPOBAHbI B LWN-
POTHOM M CEBEpPO-BOCTOYHOM HarpaBfieHWAX, napa’i-
NenbHO COOTBETCTBYIOLWMM yyacTKaM pasnoma. Kpome
lO>xHOro pasnoma, K Hanbonee MPOTAKEHHbIM OTHO-
CUTCA 30Ha CYOLIMPOTHbIX MioTeHBaNCKMX pa3fioMoB
BOCTOK-CEBEPO-BOCTOYHOrO HamnpasneHusa C KpyTona-
JaowyMy Ha ceBep 30HamMu ApobneHus.

MioTeHbaickoe MecTopoXAeHune, MNpUypoUYeHHOoe
K I0XKHOMY Kpblly CMHKIMHANKU, OTMEYaloLLenca B BUCA-
yem 60opTy KOXKHOrO pas3noma, NpenCcTaBieHO MOLLHbI-
MU, CJTOXKHBIMU MO MOPGONOrMM KBapLEBbIMU »KUSTaMW,
MHOTFOUMCIEHHbBIMM 30HaMI Y LUTOKBEPKaMM KBapLIEBbIX
1 cynbGrAaHbIX NPOXUIKOB. PyaHaA 30Ha nokanmsyeTcs
B TEKTOHMYECKOM O/0Ke, CUNbHOANCIOLMPOBAHHbIMY
Pa3pbIBHLIMI HAPYLLUEHVAMU Pa3IUYHOWN OPUEHTNPOBKN
1 Macwraba.

3. KoknaTtacckuil pyaHbii parnioH. Koknatacckui
PYAHbIA PanioH M OQHOMMEHHOe pyAHOe nose pacno-
NOXeHbl Ha I0XKHOM CKNoHe xp. bykaHTtay. Cnaraiowme
ero nopopbl NPUYPOYEHbI K KPYMHOWN aHTUKMHANbHOWN
CTPYKTYpe U OTHOCATCA K KaMEeHHOYrOfIbHOW CUCTEME,
npeacTaBneHHon 34ecb KapOboHaTHOMN, ByNKaHOreHHO-
0CaJ04HON 1 KpeMHUCTO-GnuwonaHon GopmaLmnamu.
leonornuyeckne ocobeHHocT Koknatacckoro pynHoro
nons onpepenanTca ero o6pasoBaHNEeM Ha FeOCUHKIN-
HaJIbHOM 3Tarne C UHTEHCUBHbIM MPOAB/IEHEM TEKTOHM-
YyecKunx ABVXKeHUN 1 marmaTtruama. OH xapaKkTepusyeTca
3HauNTENIbHbIMM MOLUHOCTAMM OCafOYHbIX B BY/Ka-
HOreHHO-0CaAouHbIX dopmaunii, CHOPMMPOBABLINXCA
B yCNnoBuUAX Hernybokoro mopckoro 6acceliHa. B rep-
LIMHCKUI 3Tan TeKToreHe3a nmesio MecTo YepefoBaHume
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neprognyeckn YyCUaNBaOLWNXCA TEKTOHMYECKMX OBU-
MKEHWI C OTHOCUTESNIBHO CMOKOWMHOWM 06CTaHOBKOW. Ycu-
NeHne TeKTOHNYEeCKUX ABVXEHWI B Havane 3Tana npu-
BEJIO K 06pa30oBaHMIo My6OKMX CyOLLIMPOTHBIX Pa3/ioMOB,
MoBreKLlemMy 3a COOON MHTEHCVBHYIO BYJIKAHMNUYECKYIO
LeATenbHOCTb.

B 3akniounTenbHbIN 3Tan repumMHCKOro TeKToreHesa
(nepmb-Tpwrac) ycuneHve TeKTOHNYECKON AeATEeNbHOCTN
NPVBENO K 3apOXAEHUNI0 TPeLLMH 1 O6HOBNEHUIO FNYOUH-
HbIX pPa3nomoB, GOPMMPOBAHMIO MeXPOPMALIMOHHDBIX
CPbIBOB 1 MECTHbIX HafiBUroBbIX CTPYKTyp. C Hayanom
anbnuINCKoro 3Tana TekToreHesa cBA3aHO 06pa3oBa-
Hue 6OMbLUIOro KOMYECTBa CYOLUMPOTHBIX TIMHEMHbIX
pacKonoB, COMPOBOXAaBlleecss obOpa3oBaHMEM [aeK
CUEHUT-ANOPUTOB, KEPCAaHTUTOB 1 ApP. U NPOABEHNEM
VIHTEHCBHOW rMapoTepManbHON AeATeIbHOCTU.

C KOHLA repuMHCKOro 3Tamna OTMeyYaeTca CyulecT-
BOBaHMe ANNTENbHOro NnaTGpopMeHHOro pexnma, B Te-
yeHMe KOTOPOro MOpoAbl Maneo3od nogBepranncb
ANUTENbHOW AeHYAaLMM U HUBENTMPOBKE.

C Hauanom nocnennatpopmeHHOro 3Tana CBA3aHo
dbopMMpoBaHME TFOp, HaKOMJIEHNE S0/0BbIX MECKOB,
0b6pa3oBaHVie 6eCCTOYHbBIX BMAAVH 1 TaKblPOB.

B TeueHme reonornueckomn nctopum pas3sntmna Kok-
naTacckoro pyaHoro nons WupoKoe pa3BuTue noyyum-
N ABe rpynmnbl Pa3pbiBHbIX HAPYLIEHWIA:

1) pa3pbiBHble CTPYKTYPbl PervoHanbHOro niaHa,
nepecekatoLye BCio NAOWaAb PyAHOro nons;

2) pa3pbiBbl MECTHOrO XapakTepa, OrpaHUYeHHble
nnowanbio pygHoro nons.

K nepBoli rpynne oTHocATcA KoknaTacckuii rnyouH-
Hbll Pa3NoM — LUMPOKaA TEKTOHMYECKasa 30Ha, Kak
npasuno, cybnapannenbHbix cOPOCOB C KPyTbIM Maje-
HVeM CMecCTUTeNen Ha oro-BoCTOK, M HaABUI B BOCTOY-
HOM Kpbine KoknaTacCKOW aHTUKAMHANM, NpOXOoAs-
LM MO KOHTAKTY KapallaxCKoW 1 KOKNaTacCKOW CBUT.
Bo BTOpoON rpynne BbigenaoTca cnegyowme cucTembl
HapyLeHni:

— pasfiombl ceBepo-3anagHoOro 1 ceBepo-BOCTOU-
HOro NMPOCTMPAHUI;

— CHpOCOo-CcABUM BOCTOYHOFO-CEBEPO-BOCTOYHOMO
NPOCTUPaHUA (B OXHON 1 CeBePHOM YacTAx Koknatac-
CKOW aHTUKaHanM) amnamTygon cmeweHunsa 10-20 m;

— TpeLy Hbl OTpbIBa CYyOLIMPOTHOrO NPOCTUPAHNKA
NPOTAKEHHOCTbIO A0 HECKOJIbKUX KNIOMETPOB (Lnpo-
KO pa3BUTbl N KOHTPONMPYIOT OpYAEHeHre, COMpPOBO-
XKOQATCA MOLLHBIMY 30HaMK Apo6neHns);

— JOonroxusylime cybmepupnoHanbHble pasno-
Mbl, KOHTPOAMpPYIOLMe pacrnpegeneHne gaek ot apes-
HUX TNepbasnMToB A0 CaMbiX MOJIOAbIX [ANKOBbIX
0b6pa3zoBaHuii.

B reonornyeckom cTpoeHMM panioHa NPUHMMAIOT
yyacTme KapOOHaTHble OTINOXEHUs OXKYCKYLYKCKON
CBUTbI, BYJIKAHOFEHHO-OCaAOYHbIe NMOPOAbl Kapaluax-
CKOM 1 KPEMHUCTO-GNIMLLIOMAHON KOKMATaCCKOW CBUT.
M3 nHTpY3MBHbIX 06pa3oBaHMii Pa3BUTLI faK OCHOB-
HOro, cpefjHero n cybLenoYHoOro CoCTaBosB.

PanoH mectopoxgeHna KoknaTtac Haxogutca B npe-
Jenax Tepputopuy, NpeacTaBnsiolen cobon coue-
TaHMWE TFOPHbIX BO3BbILEHHOCTEN C MaKCMMasbHOMN
BbicOTOM 970 M Haj YPOBHEM MOPA N MEXTOPHbIX
TEKTOHWYECKMX BMafviH, 6onblueil YacTbio MOKPbITbIX
S0M0BbIMY MeCKamu.
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lfopbl KoknaTtac B njaHe MMelT LMpKoobpasHoe
CTPOEHVE U NMPUYPOYEHDBI K KPYMHOW OpaxuaHTUKW-
HaNbHOW CKNagkKe, KpaeBble YaCT! KOTOPOW CIIOXKEHbI
nopogamv BeCbMa CTOMKUMU (KpeMHeM, OKPEMHEeNbIMI
JonomrTamm) npoueccam aeHypaumu. lNnowanb mecto-
poXOeHMA XxapakTepusyetca cCnabbiM MOHWKEHMEM
penbeda B IOXKHOM U 1Oro-BOCTOYHOM HamMpaB/ieHUAX
C nocniefyLM nepexoaomM B paBHUHY. MakcmManb-
Hble abCoMoTHbIe OTMETKM gocturaloT 510 M, MUHK-
MasnbHble — 170 m.

Mopdonornyeckn 310 paBHUHHOE MPOCTPAHCTBO,
Ha ¢oHe KOTOPOro BO3BbLILAITCA HEBLICOKME MeHe-
NJeHN3MPOBaAHHbIE rOpPbl, CIOXKEHHbIE NaNeo30MCKNMU
nopogamu. CKNoHbI rop B OCHOBHOM nosiorue (go 30°),
npopesaHbl rycTon CeTbio JONNH.

MecToporkaeHne cnaraetca cnaHuamu, aneBponmTa-
MU, NeCYaHNKaMM, KPEMHUCTbIMI NopoAamu, NpeacTaB-
naowmmm nprmepHo 30-35 % pa3spesa 1 umerLLnmMmn
HepaBHOMepHOe pacnpocTpaHeHue. lNopodbl 3aneraioT
C HAKJIOHHbIM KPYTbIM NafieHreM, OTINYALOTCA YacCTbiM
yepepoBaHMEM PasINYHBIX JIMTONOTMYECKMX Pa3HO-
CTell, HeBblAepKaHHbIX MO MOLHOCTU N MPOCTUPAHMIO,
C LUMPOKMM Pa3BUTUEM 30H PacC/aHLEBaHWA, HANNUK-
€M HafIBUroB 1 APYruX AU3bIOHKTUBHbIX HapyLUeHWA.

OcHoBHOWN ocobeHHOCTbIO Koknatacckoro mecTto-
pPOXAEHNA ABNAETCA ero NPUypPoOYEHHOCTb B KPYMHOM
AHTUKIMHANBHOW CTPYKType, CoueTalolenca ¢ An3b-
IOHKTUBHbIMU HapyLUeHNAMN. [€OCUHKANHANbHbIA 3Tan
dbopMMpoBaHUA Mopoh Npeaonpenens 3HaunTeNb-
Hble MOLYHOCTU W pasHoobpasne NUTONOTMYECKUX
pa3HoCTe B KapbOHATHbIX MOPOAAX, BYSKAHOreHHO-
0Caf0YHbIX I KPEMHUCTO-GNNLWOVAHDBIX TOJMLWAX, a TaK-
e OCHOBHbIe 3f1eMeHTbl TEKTOHUYECKOWN CTPYKTYpbl,
YTO CKa3blBaeTCA Ha aHN30TPONUN UX CBONCTB. 10 reHe-
3UCY TPeLLVHbl OTHOCATCA K TEKTOHMYECKMM 1 IuTore-
HeTuyeckum. HanpasneHna TpewmH B OCHOBHOM COBIMa-
JaloT C pa3fioMamu CyOLIMPOTHOrO, CEBEPO-BOCTOYHOIO
1 cybmepuamMoHanbHOro HanpasneHuid. Mo cTeneHun
TPELWMHOBATOCTI NOPOAbl OTHECEHDbI K Clabo-cpefHe-
TpeLwmHOBaTbIM, B MecYaHnKax yaenbHaa TpeLwHoBa-
TOCTb U3MeHseTca oT 1,97 no 6,35 m/m?, KoaddrumeHT
TpewwnHoBaTocTn coctasnset 3,3-5,7 %.

CnaHubl YrncTo-KBapL-X/IOPUTOBbIE XapaKTepun3y-
I0TCA YAENbHON TpelmHoBaTocTblo 4,1 M/M?, Koabdu-
LmeHT TpewmHoBaTocTn — 2,1 %. [lalnkn KepeaHTUTOB
1N CrneccapTUTOB OTHECEHbl K CpedHe-CUIbHOTpeLUn-
HOBaTbiM MOpPOAaM C YyAeNbHOW TPEeLMHOBATOCTbIO
COOTBETCTBEHHO 2,5-6,4 1 2,5-4,1 M/M?, KO3)PULMEHT
TpewwnHoBatoctn — 2,2-6,8 n 3,8-8,1 %.

Mopopbl BCeX NMTONOMMYECKNX pPasHoOCTeln, obbe-
AVIHEHHDbIX B Mayky, No Gpu3nMyeckrm nokasaTenam He
MIMEIOT 3aMETHbIX pacxoXaeHunit. O6beMHbIN BeC MOPOS,
n3meHsieTca ot 2,60 o 2,72 r/cm3, cocTaBnss B CpegHeEM
2,67 r/cMm3, ypenbHblin BeC — oOT 2,62 [0 2,75 r/cw?, npu-
yem 6Gonee BbICOKME 3HAYEHMA COOTBETCTBYIOT [OJIO-
MUTaM 1 KPEMHUCTbIM Pa3HOCTAM.

Mexgy noprcToCTbio, NCUMCIAEMON JONAMU MpPo-
LIeHTOB, U BOMOMOIJIOWEHNEM HabnogaeTca npsamMas
3aBMCUMOCTb: YeM BblLLIE MOPUCTOCTb, TeM 6OJblLE BOAO-
nornoLleHve, Npu 3HaveHnn nopuctoctn 2,18 % sopo-
nornoleHve gocturaet 0,81 %, a npu 3Ha4YeHUK nopu-
ctoctn 0,07 % BogonornoweHne cHkaetca go 0,03 %.
B 3aBMCMOCTY OT CTPYKTYPHbIX 0COBEHHOCTE MaccuBa

MPOYHOCTb MOPOJA B 30HaX TEKTOHNYECKNX HapyLUeHWI
pe3Ko CHMXKaeTcs, cuenneHne nagaet go 11-15 Kr/cw?,
a B CUNbHOTPELLMHOBATbIX 30HaxX B 2-3 pa3a B CpaBHe-
HVW C MOHONIUTHBIMK YacTAMM pa3pesa.

AHanmn3 reonorn4yeckoro CTPOeHUsa pyaHbIX pano-
HOB M KOHKPETHbIX PYAHbIX 06beKToB LleHTpanbHbIx
KbI3bIIKYMOB C NO3ULIMW MHXKEHEPHO re0Iormm MecTo-
POXAEHNI MOJE3HbIX MCKOMAEMbIX MO3BOMISAET Bblje-
NNTb B KauecTBe rMaBHbIX clefytolme 0CO6eHHOCTU.

1. MNpenMyLiecTBEHHO [BYXbAPYCHOE CTpoeHMe
PYZLOHOCHBIX MiowWaaen ¢ NPpUypPoOUYEHHOCTbIO opyge-
HEHUA K HVXHEeMy, [oCpefHenaneo3onckomy apycy
(dbyHpameHTy).

2. lMpuHapgneKHOCTb MPOAYKTMBHbBIX OTIIOXKEHUN
K OTHOCUTeNIbHO CcllabomeTamopdr30BaHHbIM, B Pa3HON
CTeneHy AUCNOUMPOBAHHbIM OCafOYHbIM 1 BYJIKaHO-
FeHHO-OCaZloYHbIM 00PA30BAHMAM, MeCTaMy OCIIOX-
HEHHbIM BHEZJPEHVEM B HUX UHTPY3UW.

3. TecHas reHeTUuecKas 1 NPOCTPaHCTBEHHaA CBA3b
MeCTOPOXKAEHWU C TEKTOHNYECKUMY Pa3ioMaMu.

MNepeuncneHHble reonornyeckre 0cCo6eHHOCT B OC-
HOBHOM OMpeAeNATCcA TakUMK CyLLeCTBEHHbIMMN YCIT0-
BUSIMU, KaK JINTONIOTMYECKUA COCTaB MPOAYKTUBHbIX
TOJL, 3TaXHOCTb CTPOEHUA MecTopoxaeHui, Gopma,
pa3mepbl, 3aKOHOMEPHOCTY, JIoKanu3aummy, NpocTpaH-
CTBEHHas OPVIEHTUPOBKA PYAHDBIX TES, XapaKTep U UHTEH-
CUBHOCTb TEKTOHWYECKOWN HapyLIeHHOCTU U TPeLUMHO-
BaTOCTW MOJIE3HbIX MCKOMAaeMbIX 1 BMELLALWMX MOPog,
nX GU3MKO-MEXaHMNYECKe CBOWNCTBA, OOBOAHEHHOCTb,
cTeneHb YCTONUMBOCTM Ha KOHTYpPax FrOpHbIX BbIPabOTOK,
TeXHOreHHble NPOLIEeCChl 1 ABNEHNWA, COMPOBOXKAAtOLLME
pa3paboTKy none3HbIX Uckonaembix U T. N. OCHOBHble U3
3TMX KOMMOHEHTOB B 3HAUWTENbHOW Mepe onpeaensioT
3bPeKTUBHOCTL U 6€30MacHOCTb Pa3pPaboTKN PYAHbIX
MecTopoxaeHui LieHTpanbHbix Kbi3blIKyMOB.

PervioHanbHble rugporeonoruyeckue yeptbl LieHT-
panbHbIX KbI3bINIKyMOB onpefensAnTca npexae BCero
CouyeTaHMeM [IByX TUMOB OCHOBHbIX FMAporeosioruye-
CKMX CTPYKTYp — MENKUX Maporeosiornyecknx mac-
CUBOB 1 MENKUX 3aMKHYTbIX apTe3MaHCKX 6acceiiHoB.
LleHTpanbHble KbI3blKymMbl B FPOreonornyeckom
OTHOLUEeHWY NPefCTaBAAT COBOM CUCTEMY, COCTOALLYIO
13 5 rmgporeonornyeckmx maccmeoB (bykaHTay, Tamabl-
Tay, AymnH3sa-benatay-AmaHtantay, Apuctantay, Kynb-
XykTay) n 11 apTe3mnaHckux GacceliHoB. B npepenax
3Tnx GaccellHOB BblAeNEH 1 U3yyeH pAf BOAOHOCHbIX
FOPV30HTOB 1 KOMIMJIEKCOB Me30-KallHO309, a B npefe-
nax rmaporeonornyecknx MaccuBoB — 3 BOJOHOCHbIX
KoMreKca, BKovaloLmx KapboHaTHble MeTaMopdur3o-
BaHHble, MeCYaHO-CJIaHLIEBbIE U HTPY3UBHbIE MOPOADI
[l0Naneo30MncKoro 1 Naneo3onckoro Bo3pacTa.

1. Tnpporeonornyeckue ycnosus bensrayckoro pya-
HOro parioHa B CTPYKTYPHOM OTHOLUEHWM MECTOPOX-
JeHVA npeacTaBnAloT cobol TeKTOHMYeCKMI y3en
COUNeHeHNA Pa3pbiBHbIX HAPYLLUEHWIA TPEX OCHOBHbIX
HarnpaBfieHUI: CEBEPO-3anaiHOro, CyOLUMPOTHOIO U Cy6-
MepPVAMOHaNbHOro, KOTopble onpeaensaoT NPOoCTpaH-
CTBEHHOE MONOXeHe U 0COBEHHOCTU NToKanm3auun
PYAOHOCHbBIX 30H.

BopoBmelyatolme nopobl NpeacTaBieHbl rpaHnNTa-
MW, YrNepOAUCTO-KPEMHUCTBIMUA 1 GUAIUTOBUAHBIMIA
CaHLaMU, rie OCHOBHbIM BULOM CKBaXKHOCTU ABNIAETCA
TPeLMHHaA NyCTOTHOCTb.
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B BogonpoHMUuaemMbix mopogax Ha niowagn mec-
TOPOXKAEHWA 3aKJIIOUEH FOPU3OHT FPYHTOBO-TPELYUH-
HbIX 6e3HaNOpPHbIX BOA C rNyOMHOM 3aneraHuns 3epkana
oT 130 go 260 M. AGCOMIOTHbIE OTMETKM YPOBHSA NoA-
3eMHbIx Bog Konebnotca ot 310 go 360 m. EctecTBen-
Hble KonebaHWA YPOBHA He npesbiwatoT 0,5 M.

MNuTaHne noa3emHbIX BOA OCYLLEeCTBAAETCA 3a cyeT
NpUTOKa C I0ro-BOCTOYHOM YacTu niowaan, U3 cocep-
Hel rmaporeosiornyeckom CTPYKTypbl U MHGUALTPaLum
aTMocdepHbIX OCaIKOB Ha Yy4yacTKaxX FOpCT-aHTUKAU-
HaNbHbIX BbICTYMOB Mafie030MCKNX MOPOA,.

[iBu>KeHne rpyHTOBbIX BOA MPOVCXOAUT B CEBEPO-
3anagHoMm HanpasneHun ¢ yknoHom 0,01-0,04°.

lpaHWTbl O6NafaloT Cnabo CTeMNeHbl TPELUVHO-
BaTOCTM W OTNMYaloTcA cnaboil BOAOOOUNIBHOCTbIO.
Mpwv NpoxopKe CTBOJIA LWAXTbl HAGMIOAANVCH OTAENbHbIE
BbICAUMBaHNA MO TPEeLMHaM Mpu BOJOTOKe A0 4 M3/u.
BoponpoBoaumMocTb 3TUx nopog coctaBuna 1 m2/cyT,
Ko3bPrLMeHT ypoBHENPOBOAHOCT — 2,10 M?/CyT.

QunnntoBUAHbIE CRaHUbl HaVMeHee BOJOOOWIb-
Hbl. [1e61Tbl MOBEPXHOCTHbIX CKBaXXMH MpPW OTKauKax
coctasnann 0,03-0,25 n/c, HepedKo MX HEBO3MOXKHO
6b110 NonyunTb. HecyllecTBeHHbIMI GbIIV 1 BOZONPY-
TOKM B MOA3€eMHble BblPabOTKM 13 JaHHbIX MOPOA,.

Hanbonee BOJOHOCHBIMU SABSIOTCA YINEPOANCTO-
KpeMHUCTble criaHLpl. [ebrTbl N0 OTAENbHbIM APEeHa-
HbIM CKBa>KMHaM B 30HaX WHTEHCMBHOW TPeLMHOBATO-
ctn gocturanm 150 m3/u. Mo nogsemHbIM BbipaboTKam,
PacnonoXeHHbIM H/XKe YPOBHSA NOA3EMHbIX BOA, OTMe-
YaloTCA KameX, Tern no CTeHKaMm, CoCpefoTOYEeHHble
BbIXOAbl BOAbI N3 TPELWMH N KapCTOBbIX MyCTOT C pac-
XO[OM OT [ecATbIX JONEeN A0 NepPBbIX AeCATKOB Kyou-
YecKnx MeTPOB B Yac.

MNpocnenBaHne nM3MeHeHUA YPOBHA BOAbl B MO-
BEPXHOCTHbIX CKBaXKMHaX Mpw NOMyTHOM BO3MyLLEHWM 3a
CYeT LWaxXTHOro BOAOOT/IMBA NO3BONMIIM NOAYUYUTb 06006-
LLleHHble napameTpbl BOAOHOCHOIO rOPU30OHTa B MOPO-
Jax naneosos. Tak, BOOONPOBOAUMOCTb OKa3anacb paB-
Hol 30 M?%/cyT, a KO3bPULMEHT YPOBHEMPOBOLHOCTH
1,3 x 10 M%/cyT.

PacuetHble BogonpuTokn 170 M3/4 gnsa TpeTbero
rOpY30HTa C HAaNopPOM Bogpl nof Kposein 50 M 1 350 m3/y
AnAa yeTtsepTtoro ¢ Hanopom 110 M noATBEPANNUCD.

BopoHKa penpeccumn, BO3HMKLWAA B pe3yfbraTe
LLIAXTHOrO BOLOOT/IVMBA, MMEET HECMMMETPUYHYI0 dop-
My: C BOCTOKa OHa bosiee KpyTas, YeM Ha 3anage.

XUMUYeCKNn COCTaB MOA3EMHbIX BOL TPELUMHHOIo
BOAOHOCHOrO KOMMMeKca B MacCcuBe 13yyasnca no npo-
6am, 0OTOO6PAHHbBIM 13 FOPHbIX BbIPAabOTOK LWaxTbl. Bogbl
B OCHOBHOM Cy/bhaTHO-X/I0PVAHbIE HATPUEBO-KanbL-
eBble. BennunHa BogopoaHoro nokasatena pH- usme-
HAeTcA B npepenax 2,0-8,2. Boabl OT CUNBHOKMCABIX
O cnaboulenoyHbix. MyHepanusaums Bofbl M3MeHs-
etca or 1,3 go 3,3 r/am3, Boabl conoHoBatble. Obuian
KecTKoCcTb — 11-26 Mr-3KB//; BOAbl OYE€Hb XeCTKue.
CopeprkaHue xenesa JOCTUraeT B OTAENbHbIX Clyyasax
45 mr/pm3, B ocHoBHOM Konebnetca ot 0,1 go 1,0 mr/am3.
B 6onbLueii YacTy Npo6 »kene3o He 06HapyKeHO.

MNoa3emHble BOAbl KUCIIOPOAHbIE C copepKaHnem
0O, 2-12 mr/pm® npu pH — 6, B BoZax NpuCyTCTBYET
yrnekmcnblii ras (go 300 mr/gm3).

TemnepaTypa Bog NOCTOAHHaA B TeUEHMEe rofa 1 Coc-
TaBnAet 23-25 °C. OgHol U3 0CO6EHHOCTEN MeCTOPOXKAEe-
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HUA ABNAETCA LWMPOKO pPasBUTas 3akapCTOBAHHOCTb
1 obunve NycToT B YrNEePOANCTO-KPEMHUCTBIX ClaHLaX.
3aKapCToBaHHble YYacTKM TATOTEOT K MecTam MOBbl-
LUEHHOW TPEeLYMHOBATOCTM M K 30HaM TEKTOHUYECKUX
HapyweHun. KapcT HepeaKko MMeeT KpyrnHble pasmepbl
(B paspyBax go 1,0-1,5 m B gnameTpe 1 3HaUUTENbHYIO
NPOTAKEHHOCTb). B 60NbLUNHCTBE CllyyaeB OHM pacnoso-
»KEHbl COrNMacHO CO CNIOUCTOCTbIO. Huke YpOBHA noasem-
HbIX BOJ, KapCTOBble MOIOCTY He NMEIOT 3anosIHUTENSA.

2. Tnpgporeonornyeckne ycnosua AyMMH3aTayCcKoro
pyaHoro panoHa. PacnpegeneHve BOgOMNPOABAEHNI NO
pacxofam MOKasblBaeT, UTo, Kak U Ha ApYrux mecTo-
POXKAEHMAX 4AHHOTO TUMA, NPe061afaloT MaOMOLLHbIE
BOAbl MposiBNeHusi ¢ pacxogamm o 0,5 n/c, 6onee
MOLLHble BCTPeYaloTcA B eAMHUYHbBIX Cy4vasX, Mak-
CMMasibHO HabntofaeMblil pacxog cocTtaBnan 3,7 n/c.
OTNMUMTENbHON YepTo MeCTOPOXAEHUA ABNAETCA
noBcemecTHass 0OBOAHEHHOCTb, 06BOAHEHHbIE UHTEP-
Basibl COCTaBNAT 0Kono 80 % obLen NPoTAXKEHHOCT
rOpHbIX BbIPAabOTOK, Ha MecTopoXxaeHuAx KocmaHauw,
MioTeHbert — no 15 %, BbicokoBonbTHOE — 60 %.

B uenom Tonwa cnaboBOAOHOCHA: pacxofbl BOAbI
NPy OTKauKax >KeNIoOHKoW He npeBbiwatoT 0,02 n/c,
KoabduumeHT dunbrpauum 0,001-0,034 m/cyT, cpepHee
3HayeHwue, NpuHAToe anA pacyetos — 0,01 m/cyT.

BenvurHa MuHepanu3auumn atMocdepHbIX OCafKOB,
BbiMaJaloWMX Ha MNOLWAAN MEeCTOPOXAEHMNA, COCTaB-
nsiet 0,1 r/gm3, cocTaB rMapoKapboHaTHO-CybdpaTHO-
KanbuuneBo-HaTpmeBbii, pH — 7,4; »XecTkoCcTb —
1,1 Mmr/a3kB. TpelMHHble BOAbl XNopuAHO-cynbdaT-
HO-HaTpueBble, B €4MHUYHOWN MNpobe — cynbdaTHO-
XJIOPUAHO-HAaTPUEBbIE C BENUYMHOW MUHepanm3auum
4-9 r/pm3; pH — 8-9; ecTkocTb OT 10 Ao 40 Mr/3KB.

3. lmpporeonornyeckme ycnosmna MypyHTayckoro
pyAHOro parvoHa. Ha nnowaam mecTtopoxpeHua no
YC/IOBUAM PacnpoCTpaHeHus, 3aneraHna, ABUKeHUA
NOA3EMHbIX BOA BblAensaeTca efuHbll BOLOHOCHbIN
KOMIJIEKC NMecyYaHOo-CaHLeBbiX 06pa3oBaHu.

BogoBmellaowmmm nopogamm ABAAIOTCA OTIOXKe-
HUA 6ecanaHcKom cBUTbI. MNog3emHble BoAbl Ha MJIoLLa-
A MypyHTayCKOro MecTopoXaeHusa BCKPbITbl B ecTe-
CTBEHHbIX YCNIOBMAX Ha rybuHe 32-144 M (CKBaXKUHbI
3r, 5r), UTO COOTBETCTBYET abOCOMOTHLIM OTMETKaM 370—
550 M. Takas pa3HuLa B rybrHe 3aneraHns noa3emMHbIX
BOf, OObBACHAETCA CTPOEHMEM CaMOW MOBEPXHOCTU.
B pe3synbrate gpeHupytoLlero 4encTBUA rOpHbIX Bblpa-
60TOK (WwaxTbl 4,5 M) CHUXKEHVEe YPOBHEN NPOM30LLIO [0
100 m 1 bonee, ypoBeHb MOA3EMHbIX MO OTMeYaeTca
Ha rnybviHe 47-165 M, UTO COOTBETCTBYET aOCONIOTHBIM
oTmeTKam 261-525 m.

BopoobunbHOCTb NOPOA XapakTepm3syeTcsa fJaHHbIMK
OMbITHbIX PAabOT B CKBaXMHAx. Pacxopbl MO CKBaXKMHam
coctasunu 0,01-0,3 n/c, yoenbHble febutol — 0,0017-
0,076 n/c Ha 1 m. KoadduunmeHT dunbrpayum — ot 0,005
10 0,15 m/cyT. Takasi BOBOOOMSIBHOCTb NOPOA 06 BACHS-
€TCA HepaBHOMEPHbIM NPOAB/IEHEM TPELLMHOBATOCTU
1N HEOAVHAKOBOW ee UHTEHCMBHOCTbIO.

MoasemHble BOAbI NeCYaHO-CMAHLEBbIX OTIOXKEHUN
COJIOHOBaTbIe C MUHepanusaumen 3,6-6,3 r/am3, no coc-
TaBy cynbdaTHO-HaTpUeBble 1 XNOPUAHO-KanbLMeBbIe.
O6Lasa »ecTKkocTb BoAabl cocTtasnaeT 8,1-50,0 Mr/3KB.
OHW ABNAIOTCA arpeCcCUBHBIMU MO OTHOLLEHNIO K OETOHY.
Tak, copepxaHuie cynbdaTt-noHa npesbiwaet 250 mr/n.
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Mo OTHOWeEHNIO K MeTannam OHW He MpPOoABMAIT
Koppo3upytoLlero fencteus (pH- konebnertcs ot 6 go
7,8). Mo cBonM dur3nyeckum cBONCTBaM BoAa Npo3pau-
HadA, 6e3 3anaxa, coneHas, Temnepartypa — 16-19 °C.

AmnnnTtyga KonebaHua ypoBHA LleHTpanbHbIx
KbI3bifIKyMOB B pa3pese rofia HeBesvKa: He 6onee 1 m.
MakcrMarnbHble YpOBHM HAabMOAATCS BECHOW, MUHM-
MasibHble — B NleTHe-0CeHHN nepunod. Ha n3meHeHne
rMyOouHbl 3aneraHnA MoA3eMHbIX BOJ MO CKBaXMHaM
OKa3blBalOT APEHVpYoLMe BNIVIAHME TOPHbIE BblipaboT-
Ku. [nTaHne noA3eMHbIX BOA OCYLLECTBAAETCA 3a CYeT
MHGMABTPaLMM BbINABLUUX Ha Nowaab aTMOCEPHbIX
ocagkoB. Pa3rpyska Bog nponcxognT B BuAe nogasem-
HOro CTOKa Ha MmecTopoxAeHun MypyHTay nytem
LIAXTHOrO BOAOOTAMBA C MaKCUMAsIbHbIM Pacxodom,
pocturatowm 100 n/c.

4. Tngporeonornyeckue ycnosusa KoknaTacckoro
pyzHoro parioHa. BogoobunbHoCTb nopopa xapaktepu-
3yeTcsl AaHHbIMU OMbITHbIX PaboT B CKBaXMHax. Pac-
XOAbl CKBaXXMH KonebnioTca ot 3,6 go 14,0 n/c npwm
NOHWKEHMAX YPOBHA A0 22 M. YAenbHble pacxofbl COC-
TagnaoT 0,03-12,0 n/c. Mo nmeoWMMCA faHHbIM KO3¢-
duupreHT dunstpaumm Konebnerca ot 0,002-1,92 m/cyT.
Mo Xxumnyeckomy coctaBy nof3emMHble BOAbl NecTpble,
B OCHOBHOM CyfnbdaTHO-X/IOPUAHbIE HATpPUEBO-Ka-
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nbumesble. Cyxon OCTaTOK M3MeHsAeTcA oT 2,9 po
4,3 r/am3. O6L1an »KeCTKOCTb MOoA3eMHbIX BOA, COCTaB-
nset 28,7-40,9 mMr/3KB.

OHM ABRATCA arpecCcMBHbIMK MO OTHOLIEHUIO
K 6eToHYy ¢ HecynbdaTOCTONKMMN LLeMEHTaMM, Tak Kak
cofiepaHue B HUX cynbdaT-roHa npesbiwaeT 250 mr/n.
Mo OTHOLLEHMIO K METasiflaM OHW He MPOABNAIOT KOPPO-
3upytowero gencteua (pH- namensaerca 7,2-7,8).

[IB/XKeHMe NPONCXOANUT C CEBEP—CEBEPO-BOCTOKA Ha
tor—toro-3anag. YKfoH 3epkasia nof3emMHblX BOf M3Me-
HAeTcA B npefenax 0,0023-0,011.

Ha Tepputopunm Kbi3binkyMoB rugporeonornyeckme
ycnoBuA onpepenanTca  Gusnko-reorpadpuryecKkmmm
dbakTopamu, TO eCcTb 0COOEHHOCTAMM Fe0NIOMMYECKOTO
CTPOEHUA 1 KNUMATUYECKMX YCIIOBUNA.

NH>xeHepHO-reonormyeckme nccnefoBaHna paktu-
YeCKoro COCTOSIHMA KapbepHOro Nnoss Ha MecTopoXae-
HUAX LleHTpanbHbix KbI3blIKyMOB Nokasanu, 4to Hanbo-
nee LWMPOKO 3[eCb PacnpoCTPaHEHbl OCbIMHbIE ABe-
HWA, B MeHbLUeN CTeneHn — OOpYLUEHNA U OMOM3HM
(prCyHOK).

O6pyLleHVA Hapady C Pa3pbiBHbIMUA HapYLIEHUSIMA
YaCcTo NPUYPOUMBAIOTCA K KOHTaKTY YINCTO-CITIOAUCTBIX
CrlaHLueB, KpyTonaZaloLLmx B CTOPOHY BblpabaTbiBaemMoro
npocTpaHcTBa. OTNMYalOTCA OHM oObeMamyi O6PYLLMB-
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O6pylueHns ropHbIX Nopof Ha 6opTax KapbepoB LieHTpanbHbix Kbi3biIKyMOB, CBA3aHHbIe C BbIBETPMBaHNEM

a — rpaduK cpefHeMECAYHON CKOPOCTU BETPa; b — cpeaHeronoBas posa BETPOB; € — reoslorvyecKkmnii paspes:

| — YrnCTO-CIIOAMCTbIE CaHUbI,

2 — aneBpoONUTHI, 3 — Pa3NoMbl C 30HOW ApobneHna bonee 5 M, 4 — nOKasbHble Pa3oMbl, 5 — BbIBETPMBAHME, CBA3AHHOE C KNMMATOM PaloHa,
6 — ypOBeHb MNOA3EMHbIX BOA C APEHMPOBAHHBIX OOPTOB LWAXTHBIMY FOPU30HTaMK, 7/ — YPOBEHb MOA3EMHbIX BOA A0 00Pa30oBaHMA Kapbepa, 8 —

obpylieHve, 9 — ocbinu, 10 — WaxXTHBIA FOPY3OHT (LITPEK)

Weathering-related rock falls on the Central Kyzylkum region quarries sides

a — average monthly wind speed graph; b — average annual wind rose; ¢ — geological section: 1 — carbonaceous micaceous shales, 2 — siltstones,
3 — fractures with a crushing zone of over 5 m, 4 — local faults, 5 — weathering pertinent to the region’s climate, 6 — groundwater level from
the drained sides of mine horizons, 7 — groundwater level before the quarry formation, 8 — fall, 9 — screes, 70 — mine horizon (roadway)
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LUMXCA MacC 1 XapaKTepoMm pa3BuTus. Hanbornee KpynHble
0bpyLLeHra GOPMUPYIOTCA Ha YUYacTKax bopToB Kapbepa
B MeCTax pa3pbiBHbIX HapyLUeHUA COPOCO-CABUIOBO-
ro xapakTepa, 06bem KoTopbix cocTaBiseTr 50-600 m3.
KpynHornbi6oBble 06pyLueHsi pa3BrBalOTCA Npu 0OHa-
»KEeHUN B CBOAOBOW YaCTW Pa3pblBHbIX HAPYLIEHN 1 Ha
Tex yyacTKax, rae YCTynbl PacrofioKeHbl B BUCAYEM OOKY
pasnoma. MenkoobnomouHble ObOpyLIEHNs He3Hauu-
TenbHbIX 06bemoB (100-150 m3) HabnogalTca B 30HaxX
ApobneHras pas3fioMoB, OCOOEHHO B YIepOANCTO-CIIto-
JOUCTbIX CraHuax. IHTEHCMBHOCTb Pa3BUTUs OOpYLLEHUS
B CNlaHueBbIX Tonwax obycnosneHa 06BOAHEHHOCTbIO
MaccuBa 1 CKOPOCTbIO BbIBETPMBaHUA. Tam, rae Kapbep-
HOe MnoJfie CAPEHMPOBAHO LWAXTHbIMU FOPU3OHTaMU,
obpyLueHna Ha 6opTax HabAATCA pexe (PUCYHOK, C).
CnaHueBas TosLLa CUbHO NOABEPraeTcA BbIBETPUBAHMIO
npy pe3kom KonebaHuny CyTouHOM Temnepatypsl. Mpe-
MMYLLEECTBEHHO Pa3BUTO ur3MUYecKoe BbIBETPUBAHME,
onpepensaeMoe NyCTbIHHO-3aCyLWIMBbLIM KIIMMATOM paii-
OHa C XapKnM (cpefHemMecAYHas Temnepatypa +34,5 °C)
NEeTOM 1 XONOAHOW 3UMOW, FAe MOPO3Hble AHW NPeBbILLa-
toT 50 aHew B rogy (Huxe -5 °C), konebaHem CyTOUHOM
TemnepaTypbl NOBEPXHOCTM NouBbl Ao 60-70 °C, Bo3ayxa
40-45°. MNocToAHHbIe BeTpbI, Aylowmre okono 300 aHen
B rofly Co CKOpocCTbio 3,9-6,5 M/C n npenmyLLecTBeHHO
ceBepo-3anagHoro (PUYCYHOK, d) Hanpas/ieHys, Cnocoob-
CTBYIOT BblyBaHMIO B OTKOCaX 3anosiHUTenen TpeLyuH,
WX PacKpbITUIO, a TakXKe 06pa3oBaHMI0 O6pPYyLLEHUN
1 OCbInen Ha ycTynax.

NHTEHCMBHOCTb OCbINaHWA 3aBUCUT OT JIUTONOMU-
yeckoro Tuna nopog. Tak, c/laHueBble Tonwm 6Gonee
nofBepeHbl BbIBETPUBAHMIO, YEM aNIeBPONUTbI 1 nec-
YaHMKKW. Bo Bcex pa3sHOBMOHOCTAX MOPOA B 30HaX
TEKTOHMYECKUX HapyLWeHUA 0O6beM OCbIMHbIX Macc
B 1,5-2,0 pa3a 6onblue, YeM Ha ApPYrvX yyacTKax.

Mpu pa3Begke MeCTOPOKAEHUIN TBEPAbIX MONE3HbIX
McKonaemblxX n3yyeHrvie Gr3nKo-MexaHNYeCknx CBOMCTB
nopog Heo6xoAVMMO sl OLEHKUN YCTONUYMBOCTU HOPTOB
KapbepoB 1 MOPOA, B KOTOPbIX NPOBOAATCA NOA3EMHble
BbIPabOTKM LWaxT; Bbl6Opa KOHCTPYKUMM KapbepoB
1 NOA3EeMHbIX FOPHbIX BbIPabOTOK; pa3mMeLLeHs FOpHO-

TEXHUYECKUX COOpPYXeHUl; 3P eKTUBHbIX Cnocobos
pa3pyLLeHMA NOPOA M TUMOB FOPHbIX MaLUWH; KOHCTPYK-
LUuM Kpenu 1 paspaboTku MeponpuaTvid No nosbille-
HUIO YCTONYMBOCTM FTOPHBIX BbipaboTok 1 ap. [3].

Pe3ynbraTbl nabopaTopHOro msyuyeHus Gr3nKo-me-
XaHNYeCKNX CBONCTB PYAOHOCHbIX Mopop LieHTpanbHbix
KbI3blIKyMOB MOKa3bIBatoT, YTO 0KOJI0 57 % npob nveet
06bemMHytlo Maccy 2,60-2,65 r/cm®, 1-2 % — 6onee
2,65 r/cm3 n 23-24 % — meHee 2,60 r/cm3. AHano-
rMYHble N3MEHEHMWA XapaKTepHbl AnA MIOTHOCTU 3TUX
pasHoBUAHOCTEN; 0kono 80 % — 2,65-2,70 r/cm?, 35 % —
MeHee 2,65 r/cm3 n 15 % — 6onee 2,7 r/cm?® (Tabnuua).
OunnutoBUAHbIE CNaHUbl 06NagatoT Hanbosee N3MeH-
YMBbIMU GUINYECKMU CBOWCTBAMM OTHOCUTENIBHO
BCEX APYrMx pasHoBuaHocTel nopofd. Vx obbemHas
Macca CpaBHUTENbHO HM3Ka, a MIIOTHOCTb M MOPUCTOCTb
Bblcokme. BnaxHoctb (W = 0,2-0,3 %) 1 nopuctocTb
(M = 0,5-0,6 %) rpaHMTOB BO BCEX OMPOOOBAHHbIX
TOYKax MoOYTWM OAUHaKOBbl. MaKcuManbHble M3MeHe-
HUA 3TUX MOKa3aTesnell OTMEYaIoTCA Y FNMHOMOLOOHbIX
OT/IOXKEHWI, CNaHLEB 1 Y NMOPOA B 30HaX ApobneHus,
CBA3aHHbIX C pa3nomamu [4; 5].

OTnoxeHns nepeol Mayky GecanaHCKoOW CBUTHI
(kBapueBble nopdupbl M NecyaHWKK) XapakTepu-
3YIOTCA BbICOKMMM MPOYHOCTHLIMM MOKa3aTeNnAamMm.
Nx conpoTnBneHne ogHOOCHOMY CXKaTUMI0 M3MEHAIOTCA
ot 30 po 240 mMa. M3 130 ucNblITaHMA Ha NPOu-
HOCTb FPaHUTOB, MECYAHMKOB 1 KBapLeBbIX MOpPPUpoB
B 13,2 % cnyyaeB nNpoyHOCTb ycTaHoBneHa 30-50,
B 42,1 % — 50-100, 47,7 — 6onee 100 mla. Hux-
HUI (MVHMManbHbLIN) Npefen NPOYHOCTA KBapLEBbIX
nopdupoBs 1 necyaHrkos (56 mlla) Bbiwe, Yem y rpa-
HuToB (30,2 Mmlla), a BepxHun (181,5 mla) HamHOro
Huxe (240 mlMa). Camble HU3KME 3HAUYEHUA NPOYHOCTHN
(no 60 mlMa) xapakTepHbl AN CUTbHOTPELMHOBATbIX
nopoA B HapylleHHoW 30He. B BopoHacblWeHHOM
COCTOAHMM MPOYHOCTb CXHKUMAETCA HEe3HAYUTENbHO,
ANA CUNbHOTPeLHOBaTbIX — Ao 20 %, cnaboTpewm-
HOBATbIX N HeTpewunHoBaTbiXx — Ao 10 %. Koadounuu-
€HT pa3MAryeHuns y CUbHOTpeLMHOBaTbIX 6onee 0,9.
B uenom rpaHuTbl, NECYaHUKM 1 KBapLiEeBble NOpUpbI

Ka'reropvm NPOYHOCTU NOpoA 1 UX MPOLIeHTHOE COOTHOLUEeHue

Rock strength category and their percentage ratio

KareropuA npouocTy Mpenen nposHocT TpanuTbl OunnuToBMAHBIE CNAHLIbI yrnepogucto- nuHonoao6Hble nopoabl MNecyannku
nopoa Ha cxaTue, mMa KpemMHUCTbIE CnaHLipl
(nabas Ilo 10 % 3;‘2’;5 ‘%g % _
HuskonpouHas 10-30 6193 ‘?023 2%39 23£ _
lpouHas 30-50 % 71’2 2951'13 - %
BbicokonpouHas 50-100 3133 gg 31?;1 - %
Becbma npouHas bonee 100 3191’3 % 111§6 — ?%

I'Ipvuvneanme. B uncnutene npneefeH NpoueHT nonagaHna B Ka)kgom KaTeropmv npoYyHOCTN, B 3HaMeHaTeNe — KoNm4yecTBo NCNbITaHW

Note. The numerator displays the percentage of hits in each strength category, and the denominator shows the number of tests
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6GecanaHCKol CBUTbI ABASIOTCS NMPOYHbIMY NMOPOAAMMY,
B OTKOCAX M FOPHbIX BbIpabOTKax OHM BeayT cebsa Kak
ycTtonumsble [5].

[paHWTbl B 30Hax pa3noMOB CUIbHOTPELLMHOBATbIE,
yyacTKamy pa3gpobsieHHble, TPeLLVHbI 3arnoHeHbI Kao-
NIMHOM, KBapLeMm, KapboHaTaMu, NUPUTOM; pacKpbITue
TPeLwWmHbl Horga goctumraeTt 1 cm, NO3TOMY MPOYHOCT-
Hble NoKasaTesiv Nopog 34ecb HeBblcokre. PunmToBua-
Hble YrNepoaNCTO-KPEMHUCTbIE ClaHLbl U MMMHONOA00-
Hble MOopPOAbl TaCKa3raHCKOM CBUTbI ABAAIOTCA PYAHbIMU
1 pygoBMeLLaoLLymMy 06pasoBaHuamMM. X NpoUYHOCTHbIe
noKasatesnu, KpoMe rMUHOMOAOBHbIX NOpof, U3MEHAIOT-
cA B GonblUMX Mpefenax: CONPOTUBIIEHNE CKaTUIO —
oT 2 0o 250, B HeKoTopbIx 0bpa3suax go 300 mla; npenen
npoYHOCTU nopog npu ckone — ot 0,6 go 250 mlla,
B HEKOTOPbIX 06pa3Lax Ao 300 mla; npeaen NpoYHoCTH
nopoa npwu ckone — ot 0,6 po 25 mlla, eanHUYHbIE
pe3ynbtathl — 0,3-30,0 mla 1 6onee. Cpeayn 3TUX pas-
HOBMAHOCTEN CamMbiMX M3MEHUMBbBIMM MO MPOYHOCTU
ABNATCA GUINIUTOBUAHBIE CllaHLbl, OCOOEHHO B 30HaX
apobneHusa. Mpy 06HaXXeHUN BO BNIaXXHOM COCTOAHMWU
OHW PacTPecKMBalOTCA, a MpPU pasrpyske (KepHoBble
06pa3Lbl) 4OBObHO OLICTPO PACC/IANBAIOTCA Ha OTAESb-
Hble Kycku. PaccnoeHve B nepBon gekage NpoucxoguT
VMHTEHCBHO U COCTaBnAeT 4 Kycka Ha 1 mor. m KepHa,
B CnepyoLen gekage — 1-2 Kycka. HaunHasa ¢ tpetben
[eKaapl, HabnojaeTca paspyLlleHre Nopof Ha MenKue
KyCKun. B HemsameHeHHOM, nMpakTuyeckn CyXom COCTOS-
HUWN OHW OYeHb KperkKue, NpoLecc pacc/ioeHUsA B HUX
He Habniopaetcsa, a BbiBeTPUBaHME MPOTEKAeT OueHb
MeAJIeHHO. MPOYHOCTHbIE MOKa3aTeNn rNHOMOAOOHbIX
nopoJ HaMHOrO HUXe, YyeM [nA [APYruxX pPasHOBUA-
HOCTEN W 3HAYUTENIbHO He u3MeHAlTcA. BpemeHHoe
CONPOTMBAIEHNE CKaTUIO B €CTeCTBEHHOM COCTOAHMWM
BapbupyeT oT 3,2 go 23,2 mlla. MNpn BOgOHaCHIWEHNN
MX MPOYHOCTb CHUXKaeTcAa B 2 pa3a v Gonee. Mpepen
NPOYHOCTN MNpY cKose nmeHsetca ot 1,4 go 6,9 mlla.
YrnepoancTo-KpeMHUCTbIE CRaHLbl cpean Apyrmx pas-
HOBUAHOCTEN NOPOJA TaCKa3raHCKOWM CBUTbI MO MPOYHO-
CTV 3aHUMAIOT BTOPOe MeCTO Mocsie necyaHuKos. [pu
MCMbITaHNAX Ha MPOYHOCTb NapassieNnbHO CAOUCTOCTA
npegen NPoOYHOCTUN Ha cKaTue rnony4yeH B 1,4-1,6 pasa
HUXKe, YeM NepreHanKyIAPHO K HacblweHuto. MNostomy
FOpHble BbIPabOTKY, MpoXofsALMe napaiesibHO CIoAM
YrnepoanCTo-KPEMHNCTbIX ClaHLEB, MeHee YCTONYNBbI,
yem nepreHgnKyNAPHO K HUM [6].

Mo 3HauyeHUAM BPEMEHHOro COMPOTMBMIEHUA MO-
pPOA CXKaTuio BblAenAeTca NATb KaTeropum NpovyHOCTA
(tabnuua). CrnabonpouHble MOpPoAbl UMET MeHee
10 mMa, pa3gpobneHHble, CUNIbHOU3MEHEHHbIE, nepe-
MATble, Ha 6opTax KapbepoB MMM FOPHbIX BbipaboTKax
6e3 KpenneHust OHM paspylualoTca (oTcnamBaloTcs).
K sTol rpynne B OCHOBHOM OTHOCATCA MMHOMOLOOHbIE
nopogdbl 1 ¢punnnMToBUAHbIE cnaHubl (80 n 34,5 %), nx
3HaYeHNA BPEMEHHOrO COMPOTUBIIEHUA OJHOOCHOMY
cxKaTtmio coctaBnatoT meHee 10 mlla.

HuskonpouHble nopoabl (6. = 10-30 mlla) cunb-
HOTPELLMHOBaTble, N3MEHEHHbIE, MEJIKOOOSIOMOYHbIE,
CTPYKTYpHble CBA3M MOYTM OTCYTCTBYIOT, Ha 6GopTax
KapbepoB VX HeoOXoAMMO NpeaBapuTeIbHO 3aKpenuTb
WV BbIMONaXMBaTb OTKOCbI, B FOPHbIX BblpaboTKax
TpebyeTcsi CMIOWHOe aHKepHoe KperneHue. K 3T1on
KaTeropMm B OCHOBHOM OTHOCATCA (GUNUTOBUAHbIE

cnaHupl, y KoTopbix 45 % o6pasuoB MMeeT npou-
HocTb 10-30 mlla, yrnepoamcTo-KpeMHUCTble CraHLbl
1 rnvHonofo6Hble nopoabl (20 %).

MpouHble nopogbl (6« = 30-50 mla) TpewwmHoBa-
Tble, 6ONbLIMHCTBO PA3BUTLIX B HUX TPELUMH 3a5eYeHO
KanbuuTOM 1 Apyrumn muHepanamu. CpaBHUTENbHO
HM3KasA MPOYHOCTb NOJTyYaeTCA He 3a CYET TPELUMHOBa-
TOCTV U U3MEHEHHOCTU MOPOA, A 3a CYET TEKCTYPHbIX
bopm 1 CTPYKTYpHbIX cBA3el. be3 conpukocHoBeHKA
C BOZOV B FOPHbIX BblpabOTKax OHW YCTOMUMBLI, NPU
3aMauyviBaHUM TepsaloT ycTonumBocTb. Cpeam npou-
HbIX Mopop npeobnafatT yrnepoamncTo-KPeMHUCTble
cnaHubl (okoso 25 % 13 obuiero yncna onpeaeneHnii),
npegen NpoYHOCTM Ha ckatne — 30-50 mlla.

BbicokonpouHble nopopbl (6.« = 50-100 mlla) cna-
6oTpelnHoBaTble, KPYMHOOOSOMOUYHbIE, B TFOPHbIX
BblpabOTKax B OCHOBHOM YCTOMUMBbIE, NMPU Hebnaro-
NPUATHOM PACMOSNIOKEHUN CUCTEM 3UAIOWNX TPELLMH
MO OTHOLEHUIO K FOPHbIM BblpaboTKam 06pasytoTca
BbIBaNbl 1 06pyLIeHnsa. K 3TOM KaTeropmu OTHEeCEHbI
rpaHuTbl (40 %), yrnepoancTo-KpeMHUCTble ClaHLupbl
(40 %), ppyrve pPasHOBUAHOCTU (NecyaHuKkn n dbunnu-
TOBUAHbIE CMaHLbl).

Becbma npouHble nopogbl (6. = 6onee 100 mlla)
MaCCUBHbIE, MPAKTUYECKN HETPELLMHOBATbIE, B TOPHbIX
BblpaboTKax yCTonumBble, pa3paboTka 1 nNpoBeaeHue
MO HVMM TOPHbIX BbIPabOTOK OCYLLECTBAAIOTCA B3PbIB-
HbIM crocobom. K 3Toi KaTeropuvi B OCHOBHOM OTHO-
CATCA NPOYHble NecyaHuKy (80 %) n rpaHuTbl (39,3 %).
Takmm o6pazom, rpaHnTbl, GUNNUTOBUIHbIE U YrNepo-
ANCTO-KPEMHUCTbIE CNaHLbl UMEIOT Pa3fINyHY0 MPoY-
HOCTb. OHK 6ornee NN MmeHee OTHOCATCS KO BCEM MATU
BblAENEHHbIM KaTeropusm NPoYHOCTu. MMnHonoao6Hble
nopofbl MMetoT cabyto NPOYHOCTb 1 OTHOCATCA K Cha-
ObIM M HU3KOMPOYHbIM, @ MecYaHWKK, HaobopoT, —
K BeCbMa MPOYHbIM M BbICOKOMPOUYHbBIM KaTeropusim.
Takne M3MEHEHMA MPOYHOCTU MOXKHO MNPOCIeAnTb
B Nnpefeniax OgHOro ropu3oHTa, CKBaXKMHbI U BCErO
MeCTOPOXKAEHUA, T. €. HE3aBUCKMO OT MJIOLWAAN U Ty-
OUHbI PacNpPOCTPaHEHVA MOPOS.

Takmum 06pa3om, CTPYKTYPHO-TEKTOHUYECKME Xapa-
KTepucTky LleHTpanbHbix Kbi3blfIKymOB BAMAKT B OC-
HOBHOM Ha pPacrnosioXKeHMe pa3pbiBHbIX HapyLleHWN
OTHOCUTENIbHO BCKPbITOM MOBEPXHOCTU HOPTOB Kapbe-
POB U CTerneHb CTPYKTYPHO-TEKTOHNYECKOW pacuneHeH-
HOCTM MaccmMBa W MPOYHOCTHBIX MOKa3aTenen nopon
no TpewmrHaM 1 nx 3anonHutenam. Cambimmu Hebnaro-
NPUATHBIMY WHXKEHEPHO-TE0NIOrMYEeCKMU YCITOBUAMM
B OTHOLLEHWM YCTONUYNBOCTU MECTOPOXKAEHNI ABNAIOT-
CA YIMbl HAKIOHA Pa3pbIBHbIX HapyLEHUA 1 nageHus
nnacTos, 6n3KMe K yrnam 3anoxeHus.

3AKJTIOYEHUME

WH>xeHepHO-reonornyeckre mnccnefoBaHnA passe-
[OUHbIX TOPHBIX BbIPAabOTOK MECTOPOXKAEHWUIA, pacno-
NOXeHHbIX B IoXHOW rpAae TamabiTay, B npeaenax AyMnH-
3a-benbrayckoro, AymmnH3aTayCKoro ropHbiXx MaccMBOB
NO3BONUAN CAenaTb BbIBOA, UTO Ha BCEX MECTOPOXKAe-
HUAX GOPMUPYIOTCA aHaNOrMYHble TUMbl Aedopmaumn.
MecTa popmmpoBaHUA KX NPUYPOUEHbI K Pa3pbiBHbIM
HapyLLUEHNAM W KOHTaKTaM JINTONIOMMUYECKMX pasHOCTeN
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nopog, 3amnosIHEHHDBIX FVHKON TpeHWA. O6beMbl Y IHTEH-
CUBHOCTb Pa3BUTKA MPOLECCOB Ha MECTOPOXKAEHUSX,
pacnonoXeHHbIX B I0XKHON rpsae Tamabitay 1 AymuH3a-
Benbtay, 3HaunTenbHee, yeM AyMmH3aTay, Tak Kak 34ecb
pa3nombl 0OBOAHEHBDI.

PyaHble mecTopoxaeHus LieHTpanbHbix Kbi3blkymoB
NMPUYpPOYEHbl K TOPHbIM MacCUBaM, CTPYKTYpa PYLHbIX
nonel onpepensieTca coyeTaHMem CKflagyaTbiX AUCo-
KaLmWi C OW3BbIOHKTUBHBIMY HAPYLUEHWAMY, OCIIOKHEH-
HbIMW JOMOSTHUTESIbHBIMU MIMKATUBHBIMY AUCTTOKaLW-
AMY, BbIPXKAOLMMUICA B Pa3BUTUM NONIOTUX NEPern6os
cnoeB. Cpefin WMPOKO Pa3BUTBLIX Ha PyAHOM rosie pas-
PbIBHBIX HAapyLIEHWI MO MACLUTaBHOCTA MO OTHOLLIEHWIO
K MIMKATVBHbIM CTPYKTYpam BbIAENAIOTCA ABE KPyrHble
rPYnMbl: pervoHasibHble pa3pbiBHblE CTPYKTYpbI, Nepe-
ceKalolye BCO MOWaAAb PYSHOro Mona 1 yxogslwme
JaneKo 3a ero npepernbl; PaspbiBbl MECTHOTO XapaKTepa,
pa3BuMTble B OCHOBHOM B CBOLOBOW YacT/ Ha KPblibsax
pernoHanbHOro pasfoMa 1 UMelLMe pasinyHble pas-
Mepbl 1 HanpaBneHus.

MaBHas yepTa pyLoOBMELLAIOLLEN TONLN — MECTPO-
Ta NepecnanBaHyis Nopog, HepaBHOMEPHOE MPOsBIEHNE
B HUX BTOPUYHBIX U3MEHEHWUI Pa3nnumsa GU3MKO-Mexa-
HMYECKUX CBOMCTB, KOTOPbIE YCNOXKHAIT MHXKEHEepPHO-
reonornyeckme ycroBus pa3paboTKy MecTopoXKaeHMS.
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BcKpbiWwHbIe TOAWM B OCHOBHOM Kpernkue, npouy-
Hble, HO HanMuyve NPoCsIoeB Cnabblx NOPOA, YINCTOo-
TMWHWUCTBIX CNaHUEeB U MNHKA TPEHUA MOLLHOCTbIO
OT HeCKoNbKUx munnmmeTpos go 10-15 cm B coue-
TaHUN C TEKTOHMYECKUMU HaPYLUEHUAMU CHUXKAKOT
NPOYHOCTb MaccuBa. YCTaHOBNEHbI 3aKOHOMEPHOCTU
M3MeHeHNA GU3MKO-MEXaHUYECKMX CBOWCTB MOpon
B 3aBUCMMOCTM OT TEKTOHMYECKOWN HapyLIEHHOCTH,
TPELWMNHOBATOCTN N NO CTEMEHN M3MEHEHHOCTM: Mac-
CUBHbIe U claboTpeLynHoBaTble MOPOAbl MMEKT OYEHb
BbICOKYIO MPOYHOCTb — 6onee 100 mla; B cunbHOTpe-
WMHOBATbIX U pa3apobsieHHbIX Mopofdax MPOYHOCTb
yMeHbluaeTca cootseTcTBeHHO oT 30 go 40 %; o1 40 fo
70 %; OKBapLOBaHHbIE MOBbILWAIOT MPOYHOCTb A0 25 %.

Mo BennyHam BpeMeHHOro ConpoTMBIIEHMA NOPOA
Ha CKaTue BblAeneHo NATb KaTeropui NPOYHOCTU: Ca-
6as (6.« = 10 mIa); HU3KoNpouHas (6., = 10-30 mla);
npoyHas (6.« = 30-50 mlla); BblcOKOMPOUHaA (6.« =
= 50-100 ml1a) n BecbMa npoyHas (6= 100 mlla).

TakrM 06pa3om, Ha OCHOBE Pe3ySIbTaTOB KOMMEKC-
HOro aHanmsa ycnoBuii M GaKTOPOB, BbI3bIBAKOLMX
VIHXEHEepPHO-Teosiormyeckne OC/IOXHeHWA, onpeaeneH
KOMIMJIEKC CTPYKTYPHO-TEKTOHUYECKUX, Gr3nKO-Mexa-
HUYECKNX, TNAPOreoNornyeckux OCOXHEHWI Ha LUax-
Tax N Kapbepax pervoHa.
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