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Annomauyua. IIpuBeieHbI pe3yabTaThl T€0I0r0-CTPYKTYPHOTO aHANIN3a, a TAKKE BBISIBIICHHUS 3aKOHOMEPHOCTEH
pacmpesiesieHus, IPOCTPaHCTBEHHON OPUEHTHPOBKU M BO3PACTHBIX B3aMMOOTHOIIEHWH 30JI0TOHOCHBIX KBapIl-
Cynb(HUIHBIX MPOKUIKOB B Mpeesax KBapLEBBIX IITOKBEPKOB LEHTPAIbHOM YacTH MecTopoxaeHus JpakHoe
(TapeiHCKOE 30110TOPYIHOE TT0JIe). B KauecTBe HCXOAHBIX TAHHBIX MCIIOJIB30BAHbI PE3YJIbTAThl IPSAMBIX HAOMIOACHUN
B 0OHA)KEHUSAX U OPUEHTHPOBAHHOM KEPHE pa3BEAOUHBIX CKBaKuH. [1o pe3ynbraram aHanu3a BbLAEICHBI CHCTEMbI
KBapIIEBBIX XM U MPOXKHIIKOB, XapaKTEPHU3YIOLIHECs OOJBIION MOIIHOCTBIO M BBHICOKMM COAEP)KaHHEM 30JI0Ta.
PexoHcTpynpoBaHa OpHEHTHPOBKA OCEH TEKTOHMUYECKNX HANpPsDKEHUH Ha PYJTHOM JTare, B Te9eHHe KOTOPOTo Mpo-
HCXOAMIIO (hOPMHUPOBAHHE 30JIOTOHOCHBIX KBAPIEBBIX IMTOKBEPKOB.
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Abstract. The paper presents the results of geological and structural analysis and identification of distribution
patterns and spatial orientation of gold-bearing quartz-sulfide veins within quartz stockworks in the central part of
the Drazhnoe deposit (Taryn gold field). The results of direct observations in outcrops and exploration drillholes
oriented core were used as input data. Based on the results of the analysis, high thickness and high gold content
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during which gold-bearing quartz stockworks were formed, was reconstructed.
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Beenenmne. llenb ucciaenoBanus — BbISIBICHHE
3aKOHOMEPHOCTEN paclpeneeHns, IPOCTPAHCTBEHHON
OPUEHTUPOBKH 30JOTOHOCHBIX KBapI-CYIb(UIHBIX
TIPOXKUIIKOB B KBAPLIEBLIX INTOKBEPKAX MECTOPOKACHUSA
Hpaxxnoe Ha BocToke TapbIHCKOr0 30J10TOPYAHOIO OIS
(T3PII) B Pecnyonuke Caxa (Axyrus). Uccnenoanne
MIPOBEICHO Ha OCHOBE MAaTEPHAJIOB I€OJIOr0-CTPYKTYp-
HOM JOKYMEHTAalllN KepHa pa3BENOYHBIX CTPYKTYPHBIX
(c oTOOpOM OpHEHTHPOBAHHOTO KEPHA) CKBAYKIH MECTO-
poxnenus HpaxHoe.

TexkToHMKA U 30JI0TOPYIHAS] MHUHepPAJIN3ANHA
T3PII. TapsiHCKOE 30JI0TOPYAHOE TI0JIE PACIIOIOKEHO
Ha BocToke Pecrryommkn Caxa (SkyTust) B OMMIKOHCKOM
paiione Ha 70 kM 10)kHee noc. Yctb-Hepa — agmunu-
CTPaTUBHOIO LIEHTPA paiioHa.

T3PII cnokeHO CMSITHIMHU B CKIT4JIKK BEPXHETPHACO-
BBIMU U HIDKHEIOPCKUMU (MIIMIIEBBIMUA 00pa30BaHUSIMU
u npuHaiexuT Bepxue-MHaAUrupckoMy MeracuHKIM-
HOpHio SIHO-KOTBIMCKOHN CKITa9aTON CHCTEMBL.

Bce m3Bectnbie B mpenenax T3PII xunpHO-mIpO-
KHUJIKOBBIE PYIONIPOSIBICHNS IPUYPOUEHBI K COCKJIa14a-
TBIM CIIBUTO-B30pOCaM ceBepo-3ariaTHOro MpoCTUPaHuS,
KOTODPbIE BbIPAKEHbI 30HAMHU APOOJIEHUS U CMSTHS B
o0macTi TUHAMHYECKOTO BIIMSHUS ITyOMHHOTO AJbI-
ya-TapeiHckoro paziaoma (ATP) ceepo-3amajgHoro
OPOCTUPAaHUsI. DTU Pa3pbIBHbIE HAPYIICHHUS UMEIOT
NPEUMYILECTBEHHO KPYTO€ MaJCHUE Ha CEBEPO-BOC-
ToK. B paGore [ApuctoB u np., 2006] ycraHoBiIeHa
NPUYyPOYEHHOCTHh Hanmbojee KPYMHBIX U OOorarsix
30JI0TOKBApLEBBIX KUA K y3naMm nepecedeHust ATP ¢
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MOTIEPEYHBIMHU Pa3pbIBHBIMU HAPYLICHUSIM CEBEPO-BOC-
TOYHOTO TIPOCTUPAHUSI.

Pesynbrars! aHaaM3a pa3sHOMACIITaOHbBIX T€0JI0IH-
YECKHX KapT, a TAK)KE JIMHEaMEHTHOI0 aHalln3a TEpPH-
topun T3PII [CuBkoB u np., 2020] cBUAETENBCTBYIOT O
TOM, YTO TTOTIEpEYHBbIE TTO OTHOIEHNIO K ATP pazmomsl
IIPEACTaBIEHB] IPEUMYIIECTBEHHO CIBUTAMHU.

Cmpykmypa mecmopodcoenus /[paxcuoe. CTpyk-
Typa MecTopoxJeHus JlpaxHoe neTaibHO U3ydeHa
crnennanuctamMu OO0 «HCTUTYT T€0TEXHOIOTHI,
kotopbie B 2016—2019 rT. BEIMONHSIN pabOTHI TIO T€O-
JIOTHYECKOMY COTMPOBOXKACHHUIO T€0JIOTOPa3BEIOYHbIX
paboT U OLICHKE 3a11acOB METOAOM OJIOYHOTO MOAEIUPO-
BaHus [Unranus u ap., 2018]. B pamkax pabot BeImon-
HEHBbI TAK)Ke KOMIUIEKCHBIE CTPYKTYpPHO-T€0JIOTYeCKHUE,
reOXMMHUYECKHEe, MHHEPAJIOTo-eTporpadudecKue u
neTporoMorpapuueckue Ucciae0BaHus, YTO M03BOJIH-
JIO YTOYHUTb BbIBOJbl MPEAIIECTBEHHUKOB U CO3aTh
TPEXMEPHYIO CTPYKTYPHO-KMHEMATUYECKY MOJEb
MECTOPOXKACHUSA. YCTAaHOBIIEH CTPYKTYPHO-TEKTOHHUYE-
CKHUil (CIBUTO-B30POCOBBIIT) KOHTPOJIb (hOPMHUPOBAHHS
30JI0TOPYAHBIX KUJI U IITOKBEPKOB HA MECTOPOKACHUN
Hpaxnoe B Boctounoit uactu T3PII.

Mectopoxnaenue paxHoe NpUypoOUEHO K CEBEPO-
BOCTOYHOMY KPbUTY U 3aMbIKaHUI0 TapbIHCKON CUHKIIU-
HAaJIH, CIIOKCHHON TEPPUICHHBIMU 00Pa30BaHUsIMU BEPX-
HEro Tpuaca. B mpenenax MecTopoXIeHHs BBIIBICHA
CUCTEMa KPYTONAJAIINX MUHEPAIN30BAHHBIX TEKTO-
HUYECKHUX HapYyLICHUH CEBEPO-3a11afHOr0 POCTUPAHNUS
(puc. 1), a Taxke CONpsHKEHHBIC ¢ MOCICAHUMHU WIN
CEKYyIIHE UX CCHATOBUIHBIC U HAKJIOHHBIC
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HO TIPOSIBIICHA JIMIIb B SIPaX HEKOTOPBIX
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[Ipu nokyMeHTalMM KepHa pa3BEeIOYHbIX CKBAXKHH,
B IpOLIECCE KapTUPOBaHUs Kapbepa, a Takxke B Oepe-
roBeix o0OpwiBax p. b. Tapwin 3a mpexnenamu pyaHbIX
YUYacCTKOB BBISIBIEHO MHOXECTBO JAOPYIAHbIX COCKJIa[-
YaThIX KJIMBAXXHBIX B30pPOCOB M CIIBUT0O-B30pPOCOB Ce-
BEpO-3aMagHoro npoctupanus (puc. 1). DTu pa3nombl
Ha 3Tare pyaooOpa3oBaHHs OBUIM aKTHBH3UPOBAHEI
7 KOHTPOJIMPOBAIH (HOPMHUPOBAHUE 30JIOTOHOCHBIX
KBapI-CY/Ib(OUAHBIX IITOKBEPKOB [ YnTanuu u ap., 2018;
CuBkoB u 11p., 2020].

CornacHoO COBPEMEHHOH CTPYKTYpPHO-KMUHEMATHU-
Yyeckol cxeme mectopokaenus Apaxuoe [Yutanus u
Ip., 2018], ocu cki1a10K paHHEH CTaIuu IEPBOTo ATarna
JedopMalyi IPOCTUPAIOTCSI B CEBEPO-3ala HOM Ha-
IPaBJIEHUH, JIOKAJIbHO U3TH0asCh B IJIAHE B CKIAIKU
CEBEPO-BOCTOYHOIO MPOCTUPAHUS, BO3HUKIIHUEC HA
MO3HEH CTa Uy IePBOTO 3TAIla B 30HE JUHAMHYECKOTO
BIUSIHUS TIIyOWHHOTO Ajbrda-TapbiHCKOTO pasziomMa
(ATP) neBoro casuro-s3opoca. Takum obpazom, ATP
3aJI0KHWIICS, BEPOSITHO, Ha MO3AHEN CTaluU IEPBOTO
sTana neopMaMOHHOTO COOBITHS B BHJIE IIMPOKOI
30HBI CTYILIEHUS MPEUMYIIECTBEHHO JIEBOCTOPOHHUX
CIBUI0-B30pOCOB CEBEPO-3alaJHOr0 NPOCTUPAHUS
(mpomonbHbie ckoibl Punens, R). Ha sToii ke cranun
00pazoBajuCh U COMpPSKEHHBIC, MPEUMYIIECTBEHHO
[IPaBOCTOPOHHUE CIIBUTO-B30POCHI CEBEPO-BOCTOUHOTO
npoctupanus (momnepednsie ckonsl Punens, R7), mo-
KaJU30BaHHbIE CO CTPYKTYPHBIM LIarOM B HECKOJBKO
KWIOMEeTpoB 110 npoctupanuto ATP. V3nel nepece-
yeHus ckosoB R u R™ mpenonpenenwin nonoxeHue

250
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Puc. 1. CtpykrypHas kapTa yyacTka JlpakHslit
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Oynymux pymoHOCHBIX MTOKBepKoB (puc. 1). Ha
BTOPOM («pYAHOMY) 3Tarne nedopmanuu HanpaBIeHHe
BEKTOpa TOPU30HTAILHOIO CKaTHsl CMEHHMIIOCH Ha Ce-
BEpO-3amnajiHoe—toro-soctounoe [Uuranuu u ap., 2018;
CuskoB u ap., 2020]. ChopmupoBasiach y3kas pyao-
KOHTPOJIMPYIOIAs 30HA JICBOCIBUTOBBIX Jie(hopMariuii
CeBep-ceBepo-3anagHoro npoctupanus. B ee npenenax
00pa3oBaIMCh CKJIAJKH CEBEPO-BOCTOYHOTO MPOCTHU-
paHus, OpUECHTUPOBaHHbIC oA yriamu 45—60° x ocu
CIBUTOBOM 30HBI, YTO YKa3bIBaeT Ha X pOpMUpOBaHUE
B 00CTaHOBKE TPaHCTCHCUU — IPOCTOTO CIBHUIra U
pactsbkeHusi. PynokoHTponnpyroniast cCABUroBas 30Ha
nepecekaeT nox yriuom 20° 30Hy 10pyaHOro Ajbrua-
Tapsiackoro pasnoma. B 30He HaJlOKEHHOrO caBura
BTOpOTO 3Tana aedopmanuu ObLIM aKTUBU3UPOBAHBI
Pa3IOMBI IEPBOTO dTana, 00pa30BaIUCh JICBOCTOPOH-
HHME BTOpPUYHBbIE CABUTM Pumens cesepo-3amaaHoro
npoctupanud. Ha ygacTkax cONpsiKeHNs OKOHUaHUN
KYJUCHBIX CABUIOB Pujesns u Mex 1y HUMM (Ha yyacT-
Kax aHOMAaJIbHO BBICOKHX HaNpsKeHUH 2-ro mopsiaka)
c(hOpMUPOBAIHCH PYIOHOCHBIC IITOKBEPKOBbIE CTPYK-
Typbl, KOTOpBIE 110 MEXaHW3MY OO0pa30BaHUS MOXKHO
CPaBHUTH C BaJIOOOPa3HBIMH CTPYKTYPaMHU JIOKaIbHOTO
cxarus (push-up) B aHAMOTOBBIX TEKTOHO(DHU3NYECKHIX
MOJEJNSAX CABUTOBBIX 30H [UuTanuu u np., 2018; dpo-
JoBa u J1ip., 2016].

Ha mecTopoxneHnn BBLACSIOTCS CUCTEMBI KPYTO-
HaJaroLKX PYIOHACHILEHHbIX NPOXKUIKOB U 5KIJI, @ TaK-
K€ MOJIOTHE U CyOTOPH30HTANIbHBIE JKUJIbI U TIPOKHIIKY,
3aMOJTHUBIIME CHHPYAHBIC TPHPA3IOMHBIC TPELIUHBI OT-
PBIBA M IOPYHbIE COCKJIATYaThIE CKOJIbI, IPUOTKPHIBAB-
mrecs BOIM3YM aKTHBU3UPOBAHHBIX JOPYIHBIX Pa3IOMOB
B YCJIOBUSIX TOPU3OHTAILHOI'O CXKATHsI U BEPTUKAJILHOTO
pactsokenus. Ha pynnom atane nedopmanim B yCI0BHIX
«HaJIBUTOBOTO» TOJS HANpsHKEHUN (TOPU30HTAIBHOE
CKaThe — BEPTUKAJIbHOE PACTSKEHUE), KpOME HpH-
PA3JIOMHBIX KHJI U TPOKUIKOB, CHOPMUPOBAIINCH
HPOTSKEHHbIE HAKJIOHHbIE JIEHTOOOpa3HbIe KBapLIEBbIE
IITOKBEPKH HA/IBUTOBOI KUHEMATHKH U CONPSKEHHBIE C
HUMH CyOrOpU30HTaJIbHbIC IITOKBEPKH BEPTHUKAILHOTO
pacTspkenusi. OceBble 4acTU ITOKBEPKOB PACTSKECHUS
9acTO BHIITOTHEHBI OOTaTHIMH 30JI0TOM MOIIHBIMHU KBap-
LEBBIM JKUJIaMU. ITH apKooOpa3Hble IUTOKBEPKH Iepe-
CEeKaroT JIOPYAHYIO CKJIa4aTo-pa3pbIBHYIO CTPYKTYDY.
Borarsie 3010T0M py/iHBIC HHTEPBAIbI KBAPLEBBIX IITOK-
BEPKOB PACIOJIOKEHBI Ha Pa3HBbIX THIICOMETPHUYECKUX
YPOBHSIX B IIPE/IEIax TUIOTETHYECKOTO PYIHOTO KaHaIa,
MePECEeKaloIIero CUCTEMY JIECTHUYHBIX apKOOOpa3HbIX
IITOKBEPKOB B MX 3aMKOBBIX YacTsX, IJie CKOHLICHTPH-
poBaHbl Oorarble 30J0TOM MOIIHbBIE KBAPLEBbIEC HKHJIbI
[Uuranus u mop., 2018].

30J0TOHOCHBIE INTOKBEPKH UMEIOT MJIACTUHO-
oOpa3Hyto (opMy U IHOJOro MajaroT Ha IOro-3amaj u
CEBEPO-BOCTOK, PeXke 3aJerarT CyOropu30HTAIBHO.
BryTpeHHsIs cTpyKTypa LITOKBEPKA NPEACTaBICHA [V1aB-
HbIM 00pa3oM HAKJIOHHBIMU (O CyOrOpPH30HTAJILHBIX )
KBaplEBbIMU U KapOOHAT-KBapLIEBbIMU JKUJIAMHU, Bbl-
HOJHSIOIIUMH TPEIMHbI OTPhIBA, a TAKXKE MPOKUIKAMHU,
BBINOJTHAIOIIUMY TPELIMHbI CKaJIbIBaHUS.

B pesysnprare aHannsa ctepeorpaMM OpUeHTHPOBKU
TPEILUH U MPOXKHUIIKOB, IOCTPOCHHBIX 110 PE3yJIbTaram
JOKyMEHTAIMH CTPYKTYPHOTO OypeHHus ¢ 0TOOpOM
OPUEHTHPOBAHHOIO KEPHA, YCTAHOBJIIEHO CXOICTBO
3JIEMEHTOB 3aJIETaHHs] OPUEHTUPOBKHM OCHOBHBIX IIpe-
00J1a1af0IINX CUCTEM TPCILUH U ITPOYKUIIKOB Ha y4acTKe
Hdpaxubiii. 3TO CBUIETENBCTBYET O TOM, YTO Pa3jiny-
HBIE YYaCTKU MECTOPOXKJCHUS HAaXOIMJIMCh B 30HE
JUHAMUYECKOro BIUSHMS ONU3KUX [0 OPUEHTUPOBKE
PYAOKOHTPOJIMPYIOLIUX Pa3pbIBHBIX HAPYIIEHUH, a Cy-
IIECTBYIOIIAas MHPPACTPYKTypa HapylIeHUI Ha Oojee
MO3IHEM dTare ObUTa 3aloHEHa THAPOTEPMATbHBIMU
pacTBOpamH.

Matepuajbl 1 MeTOABI HccaenoBaHus. [l
BBISICHEHHS] 3aKOHOMEPHOCTEN pacipeesIeHus 30J0T0-
HOCHBIX IIPOKIJIKOB B IITOKBEPKaX BHIIIOIHEH I'€0JIOT0-
CTPYKTYPHBIH aHAJIN3 OJHOTO U3 IITOKBEPKOBBIX TEI C
WCIIONIb30BAaHUEM PE3YJIBTaTOB CTPYKTYPHOTO OypeHHUs
¢ 0TOOPOM OPUEHTUPOBAHHOIO KEPHA B IIpe/ieNax LEeHT-
panbHOM yacTh MecTopoxaeHus [UukaryeBa, CUBKOB,
2018].

B kauecTBe MCXOIHBIX JAHHBIX I aHAIN3a OPH-
CHTHPOBOK MPOKUIKOB MCIIOJIB30BAHBI PE3yJIbTATHI
3aMEpPOB 3JIEMEHTOB 3aJeraHMsl XKWI U IPOXKUIIKOB B
OPUEHTHUPOBAHHOM KEpHE 110 BOCBMH CTPYKTYPHBIM
HAKJIOHHBIM (3eHUTHBIN yron 20°) ckBaxxuaam (puc. 1),
MpoOypEHHBIM Ha TEPPUTOPUM yuacTka Jpaskusiid. [ry-
6mHa ckBaxuH 110 270,0 M.

Memoouxa cmpyKmypHo20 MOOeTUpO8aAnUA HcUl
Il IPOJHCUTIKOE 6 NPEOeNax WMOKEEpKOEblx mes. Y uu-
TBIBas IPKO BBIPAYKEHHBIN CTPYKTYPHO-TEKTOHMYECKUI
KOHTPOJIb OpPYIACHEHHUs B Mpeaesax MECTOPOXKICHUS
HpaxkHoe, U1 BbIsSBIEHHS 3aKOHOMEPHOCTEN IPOCTPaH-
CTBEHHOTO paclpeiesIeHUs THAPOTEPMAIbHBIX KHIIBHO-
MPOKUIIKOBBIX 00pa3oBaHU HEOOXOIMMO IETaIbHOE
HCCIIE0BAHNE F€0JIOTMYECKON CTPYKTYPbI PYIHBIX TEIL.
C 3Toi1 LebIo TSI CO31aHus IeTATH3UPOBAHHON TPEX-
MEPHOI MOZIENN BHYTPEHHEH CTPYKTYPbI IITOKBEPKOBBIX
TEJ Ha y4acTKaX MaKCUMaJIbHOM KOHIEHTPALUY 30JI0Ta
OBbUIO IPOBEICHO MACCOBOE MOJICIUPOBAHNE IIPOKUIIKOB
B cpene [TUC Micromine u mocieayromiee n3y4eHue
UX T€0JIOTO-CTPYKTYpPHBIX no3unuii [Uukaryesa, Cus-
koB, 2018].

B kadecTBe OCHOBBI JJIs IOCTPOEHUS TPEXMEPHON
MOJIEIIH KBapL-KapOOHATHBIX MPOXKHIIIKOB HCIONb30BaHA
0a3a JaHHBIX CTPYKTYPHBIX 3aMepoB, c(hOpMUpPOBaH-
Hasl B TIPOIIECCE TeONIOTO-CTPYKTYPHON JOKYMEHTAIMN
OpPUEHTUPOBAHHOIO KepHa. baza JaHHBIX CONEpPKUT
pe3yabpTarhl psiia 3aMepoB, HA OCHOBE KOTOPBIX BOC-
CTaHaBJIMBAETCS MPOCTPAHCTBEHHOE MOJIOXKEHUE IPO-
JKUJIKOB W JKWJI B €CTECTBEHHOM 3aJIETAHUU, B TOM
YHCIIC 3aMEepPbl IX OPUCHTHPOBKU: YIIIBI 0L U 3, @ TaKkKe
BEJIMYMHBI HCTUHHON MOILIHOCTH IPOXKMIIKOB MJIN JKHJI
[Call et al., 1982].

1o pe3ynbpraram u3mMepeHust yCIOBHbBIX YITIOB OpH-
E€HTHPOBKH ITPOKMJIKOB B KEPHE — YIJIOB UX HAKJIOHA 110
OTHOUICHUIO K OCH KepHa (0t) 1 a3uMyToB najeHus (f3),
3aMepseMBbIX M0 00pa3yrollell KepHa B IIIOCKOCTH €ro
MOTIEPEYHOTO CEUEHUS 110 YACOBOM CTPEJIKE OT YCIOBHO-
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0 HyJICBOTO a3UMyTa — JIMHUU HU3a KepHa, U C yUYCTOM
JAHHBIX MHKJIMHOMETPUH CKBAXXHH C UCIIOJIb30BAHUEM
ITHUC Micromine — Obu1H 00pabOTaHBI PE3YINBTATHI
CTPYKTYPHBIX 3aMCPOB: PaCCUUTAHbl BEIMYUHBI HC-
THUHHBIX YIJIOB 1 Q3UMYTOB I1aICHUS TPOXKHUIKOB. Takoe
npeoOpa3oBaHKe MPOBOIUTCS MJISi KOOPAMHAT KaXI0M
U3 TpeX KOOPAMHATHBIX OCEH 1Mo (opmynam:

x; =x+ 0,5Mcos(DIP — 90) cos (4Z - 90),
y1 =y +0,5Msin(AZ — 90) cos (DIP + 90),
z, =z+ 0,5Mcos(DIP),

X, =x— 0,5Mcos(—DIP — 90) cos (—4Z — 90),
Y, =y +0,5Msin(4Z — 90) cos (—DIP + 90),
z, =z —0,5Mcos(DIP),

TAE X1, V1,2 — KOOPAMHATBI HEHTPA BEPXHCTO KOHTAKTA;
X9, Vo, 29 — KOOPAWHATHI HEHTPA HUKHET'O KOHTAKTA; X,
¥, Z— KOOPJIMHATBI LIEHTpa NPOXKUJIIKA (110 pe3ysipTaTam
CTPYKTYypHOH JOKyMEHTaluu KepHa); M — MOIIHOCTb
MPOYKIIIKA WITH Kb B €IMHUIIAX U3MEPCHUS KOOPIUHAT
(m); DIP — BennuuvHa yria najeHus; 4Z — BeaudnHa
HUCTUHHOI'O asuMyTa MaJiCHUS.

@u3nyecKuil CMbICI TAaKOro Npeodpa3oBaHus 3a-
KJIIOYaeTCs B CO3/IaHWU JBYX TOYEK HA PAcCTOSHHH,
PaBHOM ITIOJIOBUHC HCTUHHOU MOIIDHOCTH OT TOYCHYHOI'O
3amepa (reoMeTpUIECKOro IeHTpa MHTEPBAIBHOTO
3aMepa), B IBYX HallpaBJICHUSAX, NEPICHINKYIIPHBIX
a3uMyTaM najeHus u npoctupanus. Kaxnas us coznan-
HBIX TOYEK JIC)KUT B IIJIOCKOCTH BEPXHETO (X, y; U Z) U
HUYKHETO (X, V), U Z,) KOHTAKTOB IPOXKUIIKA.

[TmocKOCTH, COOTBETCTBYIONMHE BEPXHEMY WU
HW)KHEMY KOHTAKTY, IPU 3TOM OylyT UMETb IEMEHTBI
3aJIeTaHMsl COITIaCHO 3aMepy, a PacCTOSHUE MEXKIY
TUIOCKOCTSIMU IO HOPMaJIK OyJIeT COOTBETCTBOBATh HC-
TUHHOM MOIIHOCTH MPOXKHUJIKA.

Ha criemyromem sTame BIOJIb CTBOJIA CKBAKHHBI
IPOBOAMIOCH MOAEIMPOBAHUE OrPAaHUYMBAIOLIETO LU~
JUHJIpaA ¢ 337aHHBIM paguycoM. IlomoOHbIl nunHAp
UTpaeT pojb OTPaHUYMBAIOIICH MOBEPXHOCTH IS
KOHTaKTOB KW [Ipu orpanndeHnn 00enx IIOCKOCTEH
KOHTAKTOB ¥ OTPaHHYMBAOIIETO IMIIMHIPA 00pa3yeTcs
3aMKHYTO€ B 00bEeME TEJO0 JKUJIbl WM HPOXKHUIIKA.

ITpucBoenue arpubyToB cojepxkaHus Au, a TaKxKe
MOITHOCTH ITPOXKUJIKOB U KUJI Ka)K,[[Oﬁ MOJCJIM ITPOBO-
JIWJIA Ha OCHOBAHHH PE3YIBTATOB F€0J0r0-CTPYKTYPHOH
JOKYMCHTallUU U OHp060BaHI/IH COOTBCTCTBYIOIIUX
MHTEPBAJIOB KEPHA.

KoHeuHbli pe3ynabTaT BBIIIEONUCAHHBIX MOCTPO-
CHUU — MOJIE/Ib NMPOKUIKOBAHUS, PEACTABISAOIIAS
€000 COBOKYITHOCTH OOBEMHBIX TeJI KU, 00JIa1afOIINX
AIIEMEHTAMH 3aJIeTaHHs U MOIITHOCTHIO, KOTOPHIC yKa3a-
HbI B 0a3€ JaHHBIX CTPYKTYPHBIX 3aMEPOB.

PesynbTrarsl HeerenoBanuii 1 MX o0cy:kaeHne. Ha
puc. 2, 2 IpeACTaBIeHa CTepeorpaMmMa, pacCUUTaHHAS T10
1543 3amepam TpeluH B npezenax ydactka JpaxHbii
Mo pe3yJpraraM CTPYKTypHOro Oypenus (¢ oTOopom

OPHEHTUPOBAHHOTO KepHA). BBIIENAI0TCS YeThIpe Mak-
CUMYMa IIJIOTHOCTU 3aMEpPOB OPUEHTUPOBOK TPELIMH,
KOTOpbIe MO)KHO OOBEAMHUTH B JIBE€ CTPYKTYpHBIE ac-
colMaluu:

1) cucteMbl JOPYAHBIX TPEIIUH |- CTPYyKTYpHOH
accoIanuy — a3uMyT najgeHus (a3. ) 230°, yroi ma-
Jenus (£na.) 60° u a3. . 45°, Zna. 10° (06e cucreMsl
MOKa3aHbl YEPHBIM HA CTEpEorpaMMe) — 00pa30BaHBbI
B YCJIOBHUSIX HAKJIOHHOIO CXKaTusl C CEBEPO-BOCTOKA U
foro-3amnaja. Taxke K 3To CTPYKTYpPHOW accolraiiiu
MOKHO OTHECTH CyOMOCIONHbBIC TPEILNHBI,

2) cucteMbl 2-i CTPYKTYPHOH accolManum — as.
. 150°, Zma. 30° (kpacHOE Ha cTepeorpamMMme) | as.
na. 320°, Zna. 40° (cunee) — 0Opa3oBaHbl B yCIOBHSIX
CyOTOPU3OHTAIBHOTO CIKATHSI C FOTO-BOCTOKA U CEBEPO-
3anaja.

Brinenennsie cucTeMBbl TOPYIHBIX TPEIIUH OT-
4eTIMBO (PUKCUPYIOTCS B OOpTax Kapbepa Ha ydacTKe
Hpaxwusiii (puc. 2, a).

Boiasnenue cucmem pyoHsIxX npOMHCUIKOS U UX NA-
Ppazene306. Pe3ynbraTbl 1e0J0r0-CTPYKTYPHOIO aHaIu3a
CBUJIETEILCTBYIOT O CYIIECTBOBAHUM YETHIPEX CHCTEM
KWJI M TIPOXKMIIKOB, KOTOPHIE B CBOIO OYEpEIb OBLITH
00BbEIMHEHBI B JIBa OTHOCHTEIHLHO PAa3HOBO3PACTHBIX
CTPYKTYpHBIX MapareHesa. K nepsomy — ciabo3oino-
TOHOCHOMY — CTPYKTYPHOMY IapareHe3y OTHECEHBI
KBapLEBbI€ KHUIIbI U POKUIKH F0TO-3a1aIHOTO U CeBe-
PO-BOCTOYHOTO MaJICHHUSI.

Ko BTOpOMY — 30/10TOHACKIIIIEHHOMY — CTPYK-
TypHOMY MaparcHe3y OBITM OTHECEHBI MPOXKHUIKH U
JKUJIbI CEBEPO-3aalHOTO U F0r0-BOCTOYHOIO MAJACHHUS.
K mpoxmiikam 3THX CHCTeM MPUYPOYECHBI BHIUMBIE
BbIJICJICHUS 30J10Ta W MUPUT 3-H (30I0TOHOCHOM) re-
Hepauuu [Yukaryesa, CuBkos, 2018; Uukaryesa, Cut-
keBu4, 2019]. O4eBUAHO, YTO MPOKUIKH BBHITTOIHSIOT
JOPYIHBIE TPEIIUHBI COOTBETCTBYIOIINX CTPYKTYPHBIX
accormanmii (puc. 2).

OTMeTHM, 4TO BbIJIEJIEHUE IBYX Map COMPSKEHHbIX
CHCTEM NPOXKUIIKOB ¥ OTHECEHHE UX K PA3HOBO3PACTHBIM
CTPYKTYPHBIM IIaparcHe3aMm JO0CTaTOYHO YCIOBHOE U
TIPEIBAPUTETHHOE, OHO TOKHO OBITH TOATBEPKIACHO
JAHHBIMM O KHHEMaTHKe MPOXKWIKOB. Kak m3BecTHO,
COMPSIKEHHBIE CUCTEMbI TPEIIIMH CKaJIbIBAHUS, COITIAC-
HO [["30Bckmit, 1975], aTO TpeuwmHbl, 00pa3zoBaBIINECS
OZJTHOBPEMCHHO B OIHOM U TOM K€ I10JIC HAIIPSDKCHUH Ha
OIHOM 3Tamne (cTaaun) nedopMaryu. TpeHbI OTPHIBa,
BO3HHUKIIINE HAa ATOM XKe dTare (cTaanu) nedopmanui B
TOM JK€ TI0JIe HANPSHKEHUH (OTPBIBBI MOTYT BOBHUKHYTH 1
paHBbIIIe CKOJIOB), 00Pa3yoT CTPYKTYPHYIO aCCOLUALIIO
C TpelLMHAMH CKanbiBaHus. Eciu npu pa3BuTun Tpemmn
CKaJIbIBAHUS POMCXOIUT UX PACKPBITHE U 3aTI0JIHEHNE
MPOXKUIIKAMH, TO 3TH MPOKUIKHU TAKKE BXOSIT B COCTaB
CTPYKTYPHOM acCcoIaIim 3Toro stamna (crajaun) aedop-
manuu. [Ipu 3ToM MUHEpaTbHBIH COCTaB pa3HOOPUCH-
TUPOBAHHBIX MPOKHUIKOB, 00Pa3yIOLIUX CTPYKTYPHYIO
aCCOIMAIINIO, TOJIKEH OBITh OIMHAKOBEIM.

B cnyuae e oOpa3oBaHusi MPOXKKUIKOB NPU pac-
KPBITUU YK€ CYIIECTBYIOIMMUX JOPYIHBIX TPEIIHH,
COMNPSIKEHHOCTh IPOKUIIKOB JOJDKHA ONPEHEIATECS C
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Y4eTOM KMHEMAaTHUKU PAaCKPBITHS TPEIINH U MUHEpaJIb-
HOTO COCTaBa.

Memoouka nocmpoenua ouazpammosl MOw-
HOCmb—codepicanue—opueHmupoexka. B npenenax
yudacTka JlpaskHbIi BBIIOJIHEH aHAJIU3 IPOCTPAHCTBEH-
HOTO pacrpeielieHus] KBapU-CyTb(PUIHBIX MPOKUIKOB
Ppa3HOHN OPUEHTUPOBKH, XapaKTEPU3YIOIINUXCS BHICOKUM
coJiepyKaHNeM 30J10Ta W OOJBIIION UCTHHHON MOIIHO-
cTbt0. IIpH BbINOIHEHNH I0100HOI0 aHaIKM3a IOCTPOEHA
JuarpaMMa 3aBUCHMOCTH MEX]Jy MOIIHOCTBIO IPO-
JKUJIKOB, COIEPKaHUEM 30JI0Ta U UX OPUCHTHPOBKOW B
MIPOCTPAHCTBE Ha OCHOBE MPSMOYTOJALHON JUArpaMMbl-
MaTpHULBI (B OCSX KOOPAWHAT a3UMYT MaJCHUS — YOI
najienus ), Bnepssie npeanoxennoi [1.H. Hukonaessim
[Huxomnaes, 1977, 1992]. luarpamma mpeicTaBiseT co-
0oli cBOEro pojia pa3BepTKy OOLICHPUHATON KPYyTroBOH
CTEpeorpamMMBbl, T/ BJOJIb TOPU30HTAIBLHOM OCH ClIeBa
HaImpaBO OTCUUTHIBACTCS a3MMYT MaJCHUS KWIbI WIH

a

npoxwmika (0-360°), a o BepTUKAIBLHOW OCH CHHU3Y
BBEPX, COOTBETCTBEHHO, — ero yroi najeuus (0-90°).
[TocTpoenune momOOHBIX AHAarpaMM BO3MOXKHO B JTF000i1
copemeHHo# ' MC nn CAIIP 1 mpoBoauTcst B JI0KalIb-
HOI1l cuCTeMe KOOpUHAT.

Hcnonp3oBanne MpSMOYTOJIBHBIX JHATPAMM T103-
BOJISIET OTPa3UTh OJHOBPEMEHHO HECKOJBKO XapakTe-
PUCTUK OPUEHTUPOBAaHHbIX 00BEKTOB. [1aBHOE UX ITpe-
HMMYIIECTBO 3aKJIF09AETCS B BOSMOKHOCTH IPUMEHEHUS
OOIIENPUHSATHIX METOJIOB MHTEPIOJISALINH TEX WA HHBIX
BEJIMYUH, KOTOPBIMU 00J1aJal0T OPUEHTHUPOBAHHbBIE
00BEKTHI (MOIITHOCTH, COZIEP KaHUE 30JI0Ta, CYTb()HUI0B
U T. 1), 4TO OOBIYHO HE MPEACTABIAETCS BO3MOKHBIM
npu padote co crepeorpaduyeCKUMH MPOCKIUSIMH.
[Tomo6OHast MeTorka 6buTa Henonb3oBaHa A.D. Ynranu-
HBIM Ha MECTOpOXKJIeHNH 30510Ta becTiobe B CeBepHOM
Kazaxcrane a5 BbIABICHUS OPUEHTHUPOBKU U I€HETU-

MINOTHOCTS CUCTeM TpewwH, %.

1.0 2.0 30 38

Puc. 2. Cucrema 10pyHBIX CKOJIOB B CEBEPO-BOCTOUHOM cTeHKe kapbepa (dhoto A.D. Uuranuna) (a); pyAHble NPOXKUIIKU B OXKHOW CTEHKE
Kapbepa, BEIIOHSIOMUE TPEIUHBI OTPBIBA, KOTOpLIE onepsioT Haasur (Goro [I.B. CuBkosa) (0, 8); cTepeorpaMma TPEIUHOBATOCTH YIacTKa
Jpaxusiii (HkHss nonycepa, 1543 3amepa) (2)
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YeCcKOro THIa OOraThiX 30J0TOM KBAPILEBBIX KU WIH
ux ¢pparmentoB [Yuranun, 1992].

[Tocne onpenenenust OpUEHTUPOBOK CUCTEM KBap-
LEBBIX MPOXKHUIKOB 10 IUIOTHOCTHBIM MaKCUMyMaM Ha
JuarpaMMme-MaTpUIle BbIACNISUIN CUCTEMBI ¢ MaKCH-
MaJIbHBIMU MOIIHOCTBIO U KOHLIEHTpAIMeH 30710Ta JUIs
MOCJIEYOILIETO ONPEEIEHUs] OPUEHTUPOBKU HalpaBJie-
HUSI MAaKCUMAJILHOTO PACTSDKEHHS Ha ATare OTI0KEHUS
30J10Ta NPOAYKTUBHOU ctanuu. [Ipeanonaraercs, 4to
HNEePHEHIUKYIAPHO OCH PACTSKEHHUS] MAKCUMAJIbHO
PacKpbIBAINCH MEPICHAUKYIIPHO OPHUEHTUPOBAaHHbBIC
K HEH TpemIMHBI, KOTOPhIE 3alOIHINCH KBAPIIEBBIMHU
MIPOXKUITKAMH ¢ MAaKCHMAITBHON MOIITHOCTBIO M BRICOKUM
coziepKaHUeM 30510Ta (MPU yCIOBHHU, YTO 30JI0TO OTJIara-
JIOCh B TPEIIMHAX B TOM K€ T0JIe HAIIPSHKEHUH 1 Ha 3TOM
e atane (cTanun) aedopmannu, a He ObUTO HAJIOKECHO
HA TMPOXUIIKH TTOKE B MHOM TIOJIE HATIPSKSHAN ).

Ha paccuntannyio Takum 00pa3oM auarpammy-
MaTpHUIly BEIHOCHIIU BCE 3aMepbl IEMEHTOB 3aJleraHus
MPOXKUJIKOB B Ipeziesiax yyacTtka. [lomrmo BenmmuuH yria
U a3UMyTa MajIeHus], KaXK1asi TOYKa, COOTBETCTBYOIIAs
3aMepy AIIEMEHTOB 3aJICTaHMS KHUJITbI MM IPOKUIIKA, CO-
Jeprkaja B BHIC aTpruOyTa HHPOPMAIIHIO O CONEPKAHUT
30J10Ta U UCTHHHOM MolHocTu. Ha ocHOBaHUM BbIHE-
CCHHBIX TaKUM 00pa30M Ha JarpaMmy TOYCUHBIX JIaH-
HBIX B CHCTeMe KOOpAUHAT a3uMyT—yroi naaexus B [ UC
ESRI ArcGIS npoBoaunacs MHTEPHIOISLMS BETUYUH
COZIEPIKaHMsl 3010Ta U MOILHOCTHU IPOKUIIKOB METO10M
0OpaTHBIX B3BEIICHHBIX PACCTOSHUNA CO CTENEHbIO 2.
[TomyueHHBIE ITyTeM HHTEPIOJISALMN JaHHBIC O COAepIKa-
HUU 30JI10Ta BEBIHOCWIIM HA TMarpaMMy B BUZE LIBETHOI
3aJIMBKH, a JAHHBIE O MOITHOCTH MPOKUIIKOB — B BHJIE
n3onunui. [IpencraBnenre nupopmMauu B MoA00HOM
BUJI€ JaeT BO3MOKHOCTH BBIIBUTH CHCTEMbI MPOXKUII-
KOB, XapaKTepU3yIoLrecs HauOoIbIIe MOIIHOCTBIO 1
OIHOBPEMEHHO HanboJiee HACHIIICHHBIE 30JI0TOPYTHOM
MHHEpaIu3alucH, 1, 4YTO caMoe IIaBHOE, MO3BOJISCT
ONpPEAENIUTh UX MPOCTPAHCTBEHHYIO OPUEHTUPOBKY.
B paccmarpuBaemoM ciyyae Hac OyIyT HHTEpeCOBaTh
Y4acTKH COBHAJCHHUS MaKCUMYMOB MOIIHOCTH IpPO-
KUIJIKOB 1 MaKCHMYMOB COJIEpKaHUS 30JI0Ta B 3THX
MTPOKUIIKAX.

B pabote och cxxatust (Haubounbliee U3 CKUMAIO-
MMUX WIM HAaUMEHbIee M3 PaCTATMBAIOIINX IVIaBHOE
HOpMaJbHOC HamnpsbKkeHue, 1o [['30Bckuii, 1975]) Obuia
0003HaYeHa G, a 0Ch PACTHKEHUA (HaubobLIee U3 pac-
TATUBAIOIINX WM HAaMEHbIIEEe U3 CKUMAIOLINX [TIABHOE
HOpMaJjbHOE HanpsbkeHue) — 6. (Takoe o6o3HaueHne
ocel IMIaBHBIX HOPMAJTbHBIX HAPSKCHUH OBLITO TPUHSITO
B CCCP u ucnonesyercst B PO, HO B MexayHapoaHOM
MIPAKTHKE CTPYKTYPHOTO aHaiM3a 00O3HAYeHUs Oceit
OPsSMO IIPOTUBOIOJIOAKHBI.)

Ananuz mowHocmu u 3010MOHOCHOCHIU CUCIEM
npoorcunxos. Ha nuarpamMme nis ydactka JpakHblid
(puc. 3) BELIEISIOTCS 1BE 00IaCTH COBIIAZICHNS MAKCH-
MYMOB KOHIIEHTPAIIAH 30J10Ta U KHIHHO-TTPOKHITKOBBIX
00pa3oBaHUil MakCUMaJbHOU MouiHOCTH: 1) a3. mj.
325°, Znn. 45°;2) a3. . 170°, Zma. 25°. DT Makcumy-
MBI COOTBETCTBYIOT IByM CUCTEMaM >KIJ U IIPOKUIKOB.

0g0-095 [ 05105 [N .05 1,20 [ 2010 [0

0,70-0,80

H3onurusamu Ha duazpamme OmpaxeHa UCMUHHAA MOWHOCMb UM U MPOXUIKOE 8 Munaumempax (Mm)

CodepxaHue 30/10ma 6 NPOXUNKaX U Xunax, a/m:
Puc. 3. Jlnarpamma MOITHOCTb—COZIEPKAHUE—OPUEHTHPOBKA JJIs yuacTka J[pakKHbIHM (TOUKaMU OTMEUEHbI yJaCTKH COBIIAJAEHUSI MAaKCUMYMOB MOIIHOCTH U cozepxanus Au). M3onuaum orpakaior

<0;10 [l o.10-0.20 [l o.20-0.35 [l o.35-0.45 o 45-060 | Jo60-0,70

HUCTUHHYIO MOITHOCTB KUJI ¥ TPOKUIIKOB, MM
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O,

as. no. 332,5¥

nozpyx. 9,7°

as. no. 242,5°
nozpyx. 7,8°

6

as. nd. 1562,5°
T \roepyx. 80,3°

as. nd. 332,5°
noepyx. 9,7°

Puc. 4. Cxemarndeckast peKOHCTPYKIIHS TOJIeH HaNpsDKeHUH Ha ydacTke [lpakHbIil: BUA CBepXy (a), BU Ha ceBepo-BOCTOK (0). Cunee —
CHCTeMa KW U MMPOKMIIKOB C 2IEMEHTaMH 3ajeranus a3. na. 325°, Zna.45°; kpacHoe — a3. na. 170°, Znn.25°

Kak yrmoMuHasnoch BbIIIE, CPEIU CUCTEM KBaplie-
BBIX JKWJI M TPOXKUIIKOB B Ipenieaax ITOKBEPKOB Ha
BCEM MeCTOpOXkIeHnH [[pakHoe, cornacHo [Yukaryesa,
CuskoB, 2018], BbIICISIOTCS JBa OTHOCHTEIHHO pas-
HOBO3PACTHBIX IIapareHesa:

1) cTpykTypHbIif maparenes 1: cucrema 1-1, moso-
rue (a3. na. 350—(0-60)°, Lun.0—40°), u cucrema 1-2,
Kkpythie (a3. na. 200-260°, Zng.40-70°);

2) cTpyKTypHbIi maparene3 2: cuctema 2-1, mo-
gorue (a3. ma. 80-150°, £Zmm.0-30°), u cucrema 2-2,
KpyThie (a3. . 290-320°, Znx.30-70°).

OO0e BbIIETICHHBIC B TIpe/Ieax ydacTka JpakHbIit
CHCTEMBI KBAPIIEBBIX MPOKHUIIKOB COOTBETCTBYIOT BTO-
poMy (I03AHEMY 30JI0TOHACKIIEHHOMY) TTapareHesy.

Pexoncmpykyun noneii nanpax;ceHuii smana 00-
PAa3o06anus 3010MOHOCHBIX NPONHCUTKOS. Pe3ylbTaThl
PEKOHCTPYKLIMH TIOJIeH HanpsKeHui (puc. 4) mokasanmu,
YTO OCh CXKATHUS Gy MOrpyxkajnachk nox yriaom 10° Ha
ceBepo-3anaj no asumyty ~330°; ocbh pacTsLKEHUs G
ObuIa OPHEHTHPOBaHA CyOBEPTUKAIBHO Mo yriioMm 80°
U NOrpy’Kajlach Ha IOro-roro-3zanaj no asumyty 150°;
0Cb G, IOrPy’KaJlach Ha IOro-3amaj no asuMyry ~240°
o yriaom ~8°. O6e cucTeMsl HapyIICHHH 00pa3yroT
CTPYKTYPHBIH IapareHe3 JOPYAHBIX CUCTEM TPELIHH
ckanbiBanus. Ha pyaHom stare, B ipoliecce onuchbiBa-
eMoro ae(opManoOHHOTO COOBITUSI IPU CYyOTOPHU30H-
TaIbHOM C)KaTUU W CYOBEPTUKAILHOM PACTSIKEHUH,
CYILICCTBOBABIINE HAKJIOHHbBIC TPELIMHBI CKOJNA ObLIN
JaCTUYHO PACKPBITHI, 3aJI€4HBAINCH MOILIHBIMY SKUJIAMU
BBIJICJICHHBIX CUCTEM U MPHOOpesn (cBUTo-)B30poco-
BYIO M HaJIBUTOBYIO KHeMaTuKy. [Ipu aToM B mporecce
CyOBEPTHKAIILHOTO PACTSIKEHUS POPMHUPOBANCH TAKIKE
HOBOOOpA30BaHHbIC CYOrOpPHU30HTAJIbHBIC TPELIMHBI
OTpPBIBA, BHIMOJIHEHHBIE KBapLEBBIMHU MPOKUIKAMU C
BBICOKOH KOHLIEHTpaIuel 30510Ta (puc. 4, 0).

[TomoGHOE B3aMMOpPACIIONIOKEHHE OCHOBHBIX HE-
CYIIFX 30JI0TYI0 MUHEPATH3ALNIO CHCTEM KIITHHO-TTPO-

KHMJTKOBBIX 00pa30BaHU YKJIa/IbIBAETCS B IIpE/ICTaBIIe-
HUS1 0 (HOPMHUPOBAHNH PYIHBIX IITOKBEPKOB B YCIOBHAX
«HaJIBUTOBOTOY TIOJISI HATTPSDKEHUH (CyOrOpru30HTAITEHOE
cXaTue, CyOBEpPTUKAIBHOE PACTSKCHUE) Ha BTOPOM
«pyZHOMY 3Tane nedopmaruii.

IToBbIIeHHAs 30JI0TOHOCHOCTH KpYTOIajaromeit
CHUCTEMbI B CPAaBHEHHUH C IOJIOTOW CBHIETEIbCTBYET,
BEPOSITHO, O €€ POJIM B KA4eCTBE OCHOBHOW PYIOKOH-
TPOJIMPYIOIEH CTPYKTYpbl. B CBOIO o4epennb 00blioii
pa3dbpoc MaKCUMYMOB MOIIHOCTH—30JI0TOHOCHOCTH
(puc. 3) g pyaonoABOASIIICH CHCTEMbI CBUACTEIb-
CTBYET, BEPOATHO, O MHOTOCTAIMITHOM XapakTepe Io-
CTYTUICHHUS 30JI0TOHOCHOTO ()TIOM/1a B UHPPACTPYKTYpy
AT3 [CuBkoB u nip., 2021].

Cornacno [Yuranus u ap., 2018], nmenHo Ha 6otee
MO3HEM (pYIHOM) dTare Ae(opMalii B yCIOBUSX «Ha/l-
BUTOBOTOY TOJIS HATIPSDKEHUI (TOPU30HTAITLHOE CKATHE,
BEPTUKAJIBLHOE PACTSIKEHUE), KPOME TMPHPA3ITOMHBIX
KUJI U ITPOJKUIIKOB, C(hOPMHUPOBAIUCH IPOTSKEHHbIE Ha-
KJIOHHBIE ¥ COMPSKEHHBIE C HUMH CyOrOpHU30HTaIbHBIE
KBapIIeBbIC MITOKBEPKU. [[711 HAKIIOHHBIX IITOKBEPKOB,
Kak ITPaBMIIO, XapaKTepHa CABUTO-B30pOCOBas WM Ha/l-
BHUIOBasi KNHEMaruka (puc. 5, a).

3akawuenne. [lo pesynapTaTaM NMpoBEIEHHBIX
MCCIIeIOBaHUI KBapLEBBIX IITOKBEPKOB, pacnpocTpa-
HEHHBIX Ha y4acTke [IpaxkHblil, yaanochb BbIACIUTD
CHCTEMBI JKWJI ¥ TTPOJKMIIKOB, XapaKTEPU3YIOITHECs KakK
JOCTaTOYHO OOJIBIIOW MOIIHOCTBIO, TAK U BBICOKHUM
COZIepKaHUEM 30JI0Ta, a TAKKe ONPENeNNUTh UX Mpo-
CTPAHCTBEHHYIO OPHEHTHPOBKY.

B crpoenunu mrokBepkoB yuactka JlpaxHblil Bble-
JISTFOTCST CHCTEMBI CEBEPO-BOCTOK—FOT0-3aI1aTHOTO MPO-
cTUpaHus (CeBepo-3anaHoe aJJeHUE) KPYTONaAat0INX
U CeBEPO-BOCTOK—IOr0-3aMaJHOr0 NpoCTUpaHus (1oro-
BOCTOYHOE MAJICHNE) MOJOTHUX (CyOropn30HTAIBHBIX)
KW, 00€ CUCTEeMBl XapaKTepU3YIOTCS TMOBBIIIEHHOM
MOIIHOCTBIO ¥ BHICOKOH 30JIOTOHOCHOCTBIO (pHC. 5, 6).
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XapakTepHOe PacloyIOKCHHUE TOJIOCOB KHUIBHO-
MIPOXKHUIIKOBBIX O0Pa30BaHMI Ha Juarpammax CBHJE-
TEIBCTBYET B MOIB3Y (POPMHUPOBAHUS IITOKBEPKOB B
YCJIOBUSAX HAJBUIOBOIO IOJIS HANPSKEHUI HA BTOPOM
(pyanom) srane aedopmannu — cyOropu30HTaIbHOE
c)KaTHe C CeBepo-3amaia U Ioro-BOCTOKa M, COOTBET-
CTBEHHO, CyOBepTHKaIbHOE pacTsbkeHue. [lpu momo6-
HOM C)KaTH{ TIPOUCXOAMIO (OPMHUPOBAHHUE CEPUH Ha-
KJIOHHBIX B30POCOB, 3all0JIHAEMBbIX PYIHBIM BELLIECTBOM,
a TaKkXKe PACKPBITHE U 3alI0THEHUE TPOXKUIIKAMU BCEX CY-
[IECTBOBABIIMX HA TOT MOMEHT JOPYIHBIX TPEIIHH. DTOT
BBIBOJI HE TIPOTUBOPEYNT TPEIOKEHHOH panee [YnTa-
JWH # 11p., 2018] cTpykTypHO# Momenu (opMHpOBaHUS
LITOKBEPKOB MECTOPOXKAEHUSI [IpakHOE KaK JTOKaJIbHBIX
CTPYKTYp TOPU30HTAJIBHOIO BbIJAAaBIMBaHUA push-up,
00pa30BaBIINXCS HA YHYaCTKaX COUICHCHHS KyITHCHBIX
C/IBUTOB B 00CTaHOBKE TpaHcIpeccuu. Pesynbrarsr uc-
CIICIOBAaHUN YTOYHSIOT 3TY MOJENb — B TPEXMEPHOM
IPOCTPAHCTBE PEKOHCTPYUPYETCsl OPUEHTUPOBKA OCei
IJIaBHBIX TEKTOHNYECKUX HANPSKEHNH Ha PyIHOM 3Tare
(hopMHpOBaHUS PYTOHOCHBIX IITOKBEPKOB.
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