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OT PEOAKTOPA

Iy6nuKauusa MoHOrpaduM, NOCBALICHHO!H BOINPOCAM re0JIOrHM H MUHEpaio-
run 3onotopymsoro nons Konap (Muaus), npencraBisercs BecbMa 3HaUMMOH
1o JBYM NpHuHHaM. Bo-lepBbiX, KHHIa NMOCBALIEHA OMHOMY M3 WHTEPECHEHIIHX
PYIHBIX TONe#l, KPyMHOMY MECTOPOXIEHHIO 30JI0T2 M, YTO OCOGEHHO MpHB-
JleKaeT, OJIHOMY M3 HEeMHOTMX, Ifie FOpHble BbIpaBGOTKH IOCTHIJIH I/Ty6uH Gonee
3 kM. Bo-BTOpBIX, COBETCKHE Te0JIOTH HMMEKT BO3MOXHOCTb 03HAKOMMIBCA C
pe3y/bTaTaMH COBMECTHBIX HCCIIE[IOBAHWH, BBINONHEHHBIX B MOCHeHee Jecd-
THIIETHE.

11 HCCeNOBaHHA NPOBOMINCE B PAMKAX [IBYCTOPOHHEro HayuHOro coTpyn-
niuectBa Axamemuu Hayk CCCP u MHOuiCKOH HalMOHANBHON aKaJieMHH HayK.
C cOBETCKO# CTOPOHBI B HUX YYaCTBOBAJIH [I-preojl.-MAHE L. HAYK 10.T'". Cadponos
KAHIMIATH! reosl.-MuHepan. Hayk. A.JI. Tenxun, B.A. Bopounuxus, JLII. Hocnk,
kaHa. xum. Hayk. U.B. YepHpnues — corpyaHukn MHCTHTYTa reo/ioriH pyaHbIX
MECTOpPOX/IeHHH, TeTporpadui, MHHEpPAIOTHH H TeOXHMHM, a TaKXKe KaHI.
reon.-muHepan. Hayk B.b. HaymoB — corpymHuk UHCTHTYTa reOXMMHH K aHaIIH-
THueckoil xumui ¥ wi-kop. AH Apm. CCP C.B. T'puropss. Yuerste u3 Huanu
B ABTOPCKOM KOJUIEKTHBE Mpe[CTaBJieHbl CTCUMATHCTAMH M3 PasHbIX OpraHy-
sammit; Komnanuy “Bxapat rona maitac smmuren” — M.I1. Jenmanze, Maicype-
koro yuusepcurera — foktop b. Kpuuna Pao, JlenapramenTa pyaHHKOB H reo-
noruy npaBuTenbcTBa wrata Kapharaka — mokrop B.H. Bacynes, Mnmmitckoro
wHCTHTYTa Hayk — npodeccop I'.B. Ananrta Wep, HauponansHoro reodusmdec-
KOro MHCTHTYTa — P. CpHHHMBacaH, KOMNaHuM “XaTTH TON/ MaHHC JIMMHATEN” —
K. Kpuumnawm Pamxy.

COBMeCTHBIE COBETCKO-HHIMHCKHE HCCJIe[IOBaHHA 30JIOTOPYJAHOrO MOJA
Konap 6sutu Hauatet B 1977 r. 10.T'. CadoHOBBIM, KOTOpBIA ABNIAETCHA HAYTHBIM
PYKOBOZIMTENleM M Be[yIMM HcrionHutesnieM pabor. Emy ynanoch oGbeuHATD
aBTOPCKHiA KOJUIEKTHB HCCJIeIOBaTeNIell pa3HoOro npoduis, YT0 NO3BOMIKIO MOA-
rOTOBHMTh MOHOTpadHuecKoe ONHCaHHe YHHKAIBHOTO OObeKTa.

ABTOpamMH H3/I0XKEHbI COBpeMeHHbIe Mpe/iCTaBJIEHHA O reoJIOrHYecKOoH Mo3y-
1IM¥ ¥ TeoJIOrMH PYAHOTO MOJA, BlepBble 0OCTOATENBHO OMMCcaHa MHHEpAIOTHA,
PaccMOTpeHbl BOMPOCHI TEHE3HCAa MECTOPOX/eHHA, BbUleseHbI THIIoMopdHEIe
4epThl MECTOPO>K/IEHHH KOJIapCKOro THNA.

" Henb3s He OTMETHTb PaJMKa/bHOE H3MEHeHHe Npe/ICTaBJIEHHH O MHHEpaIo-
ruM MecTopoxienus Konap, a Takxe OTKpbiTHE 3[eCh [IBYX HOBBIX MHHEpa-
OB — KOJAapHTa W pajxaKpHiiHaura. MHTepecHeHIune [laHHble NMOMYYEHBI NpH
M30TOMHBIX HCCIIEIOBAHMAX M H3YUEHHH ra30BO-KHIKUX BKITIOUCHHH.



- He Bce 3aTparuBaemsle BONpOCHI pa3paGoTaHbl ¢ OIMHAKOBOI [IETaBHOCTBIO,

HO B LIETIOM COGpﬂHHbIe MarepHallbl MO3BOJIAIOT co3faTh npegcTaBlieHHe O 30110- .

TopyaHom none Konap u o reHernueckoit Monenu ¢popMHpOBaHUA MeCTOPOJKIIe-
HHii ToHOGHOro THNA. BaXXHBIM ABJIAETCA M BBIABJIEHHE ONpefielIeHHBIX MOMCKO-
BO-OLEHOYHBIX KPHTEPHEB TAaKHMX MECTOPOX[IeHHi. MHTepeceH KpaTKuii OUepK
 HCTOpMM OCBOEHHA MECTOPOKIeHHA M TOpHO-TeXHHYECKHX OCOoGeHHOCTell mo-
Gpuu pyn Ha Gompumx riy6uHax (2—3 &wm). OmeIT rIyGMHHOrO BCKPBITHS
MEeCTOpOXIeHHsA, Ge3yCIOBHO, HMeeT GONbILOE 3HAYCHKeE. .
TlpenyiaraemMas KHMIa HECOMHEHHO aKTyanbHa W GyfeT NOMNe3Ha JUIf LIMpo-
KOTO KpYyra reoJIoroB Haleil CTpaHsl. ' '

@.B. Yyxpoe

~ TIPEIUCIOBHE -

3onotopyatoe none Komap (Kolar gold field - K_I‘tb) npeCcTaBnsAeT coboit

. onMH M3 MHTepecHeHIHX OOBEKTOB JUIA H3YueHHA 3aKOHOMepHoCTel o6pa3o-

BaHUA 30NIOTOPYAHBIX MECTOPOXKIEHHH Ha JAPeBHHX IUIaTGOpMax H B 0OLIeM
[UIaHe — JUIA HCCIeHOBaNuUsl YCIIOBMi (OPMHPOBAHUSA IHAOTEHHBIX PY/HBIX Mec-
TOpOXAEHHIT cO cBepXGompumM (> 3 KM) BepTUKaJIbHBIM [(HANa30HOM pacrpo-
CTpaHeHHs Opy/ieHeHU . - : _ ' et s

Cpenu poxemGpuiickux oGpasosanmii Ha ‘tepputopun Coserckoro Corosa -
307I0TOPY/HBIE MECTOPOJK/ICHHUA MOAOGHOr0 THIA HEH3BECTHBI, XOTA 30JI0TOHOCT-
HOCTb 3eNIeHOKAMEHHBIX MOPOJ] OTMEYaeTCsA JOBOJILHO YacTo. ITHM obBACHseTCA
HHTEepec COBETCKHX IeolioroB K M3y4YeHHIo KT'®, roe Bo3aMoxHO Ha Ga3e fetals-
HOTO- M3YYeHus - PaKTHYECKOro - MaTepuana i TEOPETHIECKHX pa3paboTox ofpe-
[le7MTh XapaKTepHble MPH3HAKH TMOMOGHBIX MECTOPOKACHHIT, HX MOHCKOBO-OLe-
HOYHbIC KpﬂTepl{H. £ - ' : ;

VicazawHas noctaHoBka mpoGnemsi KI'® Hauvia TIOJIO)KHUTENIBHBIH OTKIIHK
H cpelH y_uenmx-reonoron'ﬂﬂﬁm{. 910 cBA3aHO ¢ HCTOLIEHHEM 3aMacoB pyn Ha
KT'®, a takske ¢ obueil 3aayeii NOBbIUeHNA 3PPEeKTHBHOCTH MOMCKOBBIX pa-
GoT Ha 3on010 B HhxHoit Muaun. HecmoTps Ha IUIHTENbHYIO IKCIUTYaTalHio Mec-
topoxknenuit KI'D, ero reoJoruyeckas, oco6eHHO MHHEepasoro-reOXHMHYecKas, '
H3yYeHHOCTb OKa3aach He[I0CTATOYHOI, OTCTANINEH OT H3Y4YeHHOCTH MHOTHX
KPYIHBIX PYAHBIX MECTOPOXKICHMI MUPA. _ : : Few

BbIIONHEHHBIE HCCIELOBaHNA HMEIT cBolo crewuduky. VX rmasHas ocobeH-
HOCTb 3aKJII0YAeTCA B TOM, UTO B HacTosmiee Bpems Ha pymuukax KI'® moctyn-
HBI [UIA -M3yYeHWs TIaBHBIM 0Gpa3oM IyGOKHE TOpH3OHTBI 30HBI YeMIHOH .
pud, cpenHue ropusoHTsl 308 Mak Tarrapt n OpueHTanb. Jhuwb dparmMeHTapHEIE
HaG/IIeHHs YANnoch NPOBECTH B HEKOTOPBIX OTPabOTAHHBIX 6IIoKax BepxXHUX
ropu3onToB (520—620')" pymHuia Uemmnuon pudp.

Bropas 0c0GeHHOCTh HCCIIEOBAHUH — HECHCTEMATHIHOCTD c6opa KaMeHHOTO
Matepuana B TOMI3eMHBIX BBIPabOTKAX, OCYLIECTBIABLUETOCA: 9MU30MMIECKH
(1977, 1978, 1982, 1984 rr.) BO BpeMsa KpaTKOBpeMeHHbIx nocewmennii KI'D.
3TOT HeJOCTATOK OTYACTH KOMIEHCHPOBANICA M3YyueHHEM KaMEHHBIX KOJUIEK-
uuit pynHuka. Bbumd HccnenoBanbl Takxke 06pasubl pyn Konapa u3 My3eiiHbIX -
KosTeKIuil Majicypckoro yHHBepCHTeTa, JlenapramMeHTa pyAHHKOB H reoJIOrHH
npaeuTenscTBa wrata KapHaraka, ['eonornieckoit ciyxobt Wupuu.

B MoHOrpaduH KCIIONMb30BaHa OGIMpHaA HHGOPMAIKS, B TOM YHCIIE NOCHEA- - :

Hie ny6nukanuy reonoros I0xHoro otTmeneHus Teonoruyeckoit crmyx6u1 M,

1520-620 dyros; 1 ¢yT = 30,48 cm.



CMIENHATTHCTOB HAayYHBIX yqpe:«neunﬁ; a TaKKe I'eonornueckoro penaprameHTa
komnanui “Bxapar ronn maiiHc numuTen”. B. xapax‘repncrmce reoJIOrHYeCKOM
nosumi KI'® 5TH [aHHble ‘COCTABHIM OCHOBHYIO YacTb M JIHIIL YaCTHYHO no-
IOJTHEHBI MaTepHaTiaMH aBTOPCKOTO KOJUIEK THBA.
Pe3ynbTaThl HalIMX WCCIIENOBAaHHH . YACTHYHO onyﬁnuxoaanm B COBETCKHX'
M MHOMICKMX NepHOJMYECKHX u3maHmax [4, 5, 27, 28, 50, 57, 97, 98] . Onua-
Ko reonorua u MuHepanorua KI'® 3acmyxuBaioT: 11elIOCTHOTO, MyCTh U He BCe-
obbeMmiomero, omucainA. Henb3d He OTMeTHTH, YTO NOArOTOBKA KHHMIH K Ile-
YaTH CTaJa BO3MOXXHOI GIIarofiapa Mopjiepxie HallMX HCCIEMOBAHUA KaK AKa-
pemueit Hayk CCCP, tak u VHpuiickoii HaUMOHaNBHOH akajemMueil HayK, a TaK-
e JlemapTaMeHTOM PYAHHMKOB H reOJIOTHH IIpaBHTENbCTBA 1ITATa Kapﬂaralca
komnanueii "Bxapatr rong maitic numuren” (BIMJI), I0xHBIM OTAeneHHeM -
Teonoruueckoit cmyx6s1 Uuami. ABTOps! 0cOGeHHO GNaroapHsl 3a NOCTOAHHYIO
noazepkKy u nomows foxropy b.IL. Panxaxpuurna, n3patenio xypHana T'eono-
.THueckoro obwecrBa WHpuu, BHOHOMY MCCIIEIOBATeNI0 [EONOTMH H PYHBHBIX
MecTopoeHuit Fxuoi Unouu.

I'masa 1l

I/ICTOPH.FI OCBOEHHH u I/IBY‘IEHHOCTI:
BOHOTOPYIIHOI‘O oJiA KOJIAP

=y
V

3onoropynHoe none Komap pacnonoxceﬂo B_I0xHoit lfhw.un, B lUTaTe Kap-
nataka, B 100 KM K BOCTOKY OT cTonmus! wrara r. Benranypy (puc. 1). 3nmecs
HaXOMMWICA OfMH M3 [PEeBHUX LIEHTPOB NPOH3BOAICTBA 30JI0Ta, cymemnonaamnn
Gonee ABYX BeKOB Ha3ap npu cynraHe Tumnmy, kopone CHpaHranatama.. = B

Ilpesuue Beipaborky B KI'® Gsumi oGHapysxens: B 1802 r. kammranom Bappe-
HOM, HO ToNbKO B 1871 r. JlaBesut Hauas CHCTEMATHYECKHe Pa3BeflOUHbIe paGOTEI
B pynHom noje i B 1876 r. ocrosan Komapckyio koHueccuto. B 1880—1881 rr.
HavanH IJ.EHCTBOBaTb ”Maiicyp xommnann”, "Operym xommanu, "Hangunpyr
KoMmmaHu” H . ’Bamarxar KOMMaHK”, BBHIMONHABINHE paGoTbl Ha OTAENBHBIX
yuacrkax KI'®. 3h KoMnaHuy 6sUH 0GbeIHeHs! aHIHiCKOl dupmoii ” IDkoH
Teiinop ¥ CHIHOBBA”, OCYLIECTBIABLICH 3KCIUTyaTauOHHble paGorsl B KI'®
po 1956 r. — rojga HalHOHAIU3aUUK PYAHHKOB Konapa npanmenbcmom miTaTa
Maiicyp (HbmHe Kapnararca)

BosHuxuias uHoHicKas Komnanus “Konap rong MaiHUHT aHpepTaeiKHHC”
wrrata Kapataka moaxe Gbuta npeoGpa3oBaHa B roCyAapCTBEHHYI0 KOMIIAHHIO
“Bxapar ronj Maitic JuMuTen”, nponomkamuxym Ho6BM™Yy 30JI0THIX pyn. H B

 HacTofllee BpeMi.

3a Gonee yeM CTOJIETHION uc-ropmo o6 30motbix pya KI'® upomneneuo
oxono 800 T 3onora [59, 68], a mom3emHbie’ BLIpaGOTKH AOCTUITIH PeKOPITHBIX
ray6un — moytd 3300 M. B cBA3M B 3THM GOJIBINOM MHTEpeC HpefCTABIIACT
He TONBKO TEONOTHA 30JI0TOPYAHBIX Mectopoxnenuin KI'®, Ho u ocobGenHoc-
TH TeXHOJIOTHH NMpPOXOAKH nonaemnmx TOPHBIX Bh!pﬂﬁOTOK BaXKHBI HHXKeHep-
HbIi OMBIT.

Sonoropyatoe mone paamemaercn B Mpefenax 1ro-BOCTOUHOI ﬂualccmpuou
TEPPHTOPHM 1ITATA KapHaraKa B IMpOKOil fonuHe (puc. 2). OGHaXeHHOCTb
Gonblueii yacTH pymHOro mons Becbma cnabas. Kopenusie BBIXOJIBI TIOPOJ, BCTpe-
YalTCA B OCHOBHOM II0 BpPe3aM MEJIKHX BOJIOTOKOB, CKJIOHAM XOJIMOB Ha (JiaH-
TOBBIX YYacTKaX MecTOpOMeHmit. [To3TOMYy reonoriueckas H3yueHHOCTb pynio- -

. HOCHOH IUIOIIagH 3aBHceNna OT CTBHCHH ee BCKpH’ﬂ[ﬂ I'OpHBIMH Bh!paﬁOT-

KaMH.

.]IpBBHHe rOthIe Bb‘IpHﬁOTKH M3BECTHBI B PA3JIHUHBIX YACTSAX KI'®. Ilo man-
ueim II. Parxasana [89], MpaxTHueCKH Bce M3BECTHbIE MPOMBIILUIEHHO HHTEpEC-
HBIe 3070TOpYMHBIe npoasieHua B KI'® 0603HaueHb! APEBHEMH TOPHBIMH BEI-

pa6orkamu (ux mryGuHa mo 90 M). MecTamMu COXpaHHIMCh OTBJIBI ITHX BHIpa-

\ - : . f &
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Puc. 1. PasMellleHe MecCTOpOXIeHHH 30J10Ta M LBeTHBIX MeTawioB B iOxHol MHmu (Mo

[651)
1 — sonoropynusie nona: 1 — KI'®, 2 — Pamarupn, 3 — Xarm, 4 — I'apar, 5 — Xonam, 6 —
Kanypumimora, 7 — Bennapa, 8 — Kemmuuxor, 9 — Jesana Hangraku (Bafimen), 10 —
Yuraprysra-Mananakonpga; 2 — MeOHBIE M IOJMMETATUIMYECKHE MECTOPOXKACHHA; 3 —

rpaHMibl ITATOB

60TOK, CBHIETEILCTBYIONIHE O TOM, YTO 00beKTOM [100bIYM B [peBHHE BpeMeHa
CITY)XWIH OKHCIIEHHbIE, NIO-BHAMMOMY 00OraleHHbIe, pyabl.

WnTeHCHBHBIE NOMCKOBO-pa3BefouHble paboTel koHna XIX B. mociie nosTop-
HOro oTkpbiTHA 301072 KI'® BBIpaswinch B MaccoBOW NPOXOfIKe HErmyOOKHX
maxr, obmiee uMCnO KOTOphIX GbicTpo mpeBbickno 30. Mx MHOroOYMCIEHHOCTH
06BsACHAETCA He TOJIbKO HeoDXOOMMOCTBIO pa3’BeldKH IUIOMIAIH, HO H pasferne-
Huem Tepputopuu KI'® Ha Golblioe YHCIIO YACTHBIX IIAXTHBIX OTBOMIOB — GIio-
KOB, NPHHAMJIEXKABILKX PAa3/IHYHBIM KOMNAHUAM. Masas mpoiyKTHBHOCTD 60b-
1Iel YacTH IaXT, BCKPBIBABIIMX (pJIaHrOBbIe pYy[IHbIE TeJa, PHBENa J0CTaTOYHO

GBICTPO K COCPEOTOYEHHI0 TOpPHBIX BBIPaGOTOK B IEHTpaNbHOM, “OceBOH”
10

Puc. 2. Bux Ha 3onotopyaHoe mone Konap c woro-3anana. B npasoit Kpaepolf YacTH — 1IAXTa
Tudopn

yacti KI'®, roe BCKphIBaJach INaBHas py[AHas 30HA — UemmuoH pud, mpocie-
JeHHas 10 NpocTHpaHuio Gonee uem Ha 8 KM.

B macrosuiee BpeMs M3 35 HM3BECTHBIX MWIAXT [ACHCTBYIOWMMH ABJIAIOTCA
16, oTHOCAIMECH K TpeM pyAHHKam (C ceBepa Ha jor) : Haupunpyr, demmion
pud u Maiicyp (puc. 3). ITHMH pyIHHKaMH MPOJOJKACTCA orpaGoTKa riy6o-
KHX TOPM30HTOB 30HBI UeMITHOH pH®, a TAKXKe Ha OTHE/bHBIX YUaCTKaX TaK
Ha3pIBaeMbIX 3anamHbix Ten (pudos). OTIHUMTENHHOH YepTOH MOCHIe[HHX FAB-
JifieTCA 3HAUMTENbHAS CymbdumHocTs (B cpemHem ~ 20% cynbduaoB) npu Gonee
Gemupix pymax. [nyGuHbI orpaboTkn HauGosiee 3HAUYMTENBHBIX M3 3amajiHbIX
Ten — Opuentans ¥ Max Tarrapr gocturii 1,5 kM. FI3BeCTHBI B Tpefieniax KI'o
1 Ge3pyIHbie KBapu-Cy/b(HIHbIE TENa.

O6umas passepanHocts KI'® xapakrtepu3yeTcd TaKHMH wadpamu: 63 KM
IIAXTHBIX CTBOMOB ¥ 650 KM KBepuUIaroB, LUTPEKOB, BCKPbIBAIOLIMX TEPPHTO-
prio MHO# 13 KM M Ha rayGumy mo 3221 m [68]. TlpumeuaTensHo# OcobeH-
HOCTbI0 DYHHOrO MOMA CIIY)KHT pasBeTBIIEHHadA CETb rnyGuHHBIX BBIPAGOTOK.
K rny6oxum BbipaboTKaM Ha KI'® oTHOCATCA Te, KOTOpbie HAXOOATCA HIDKE
rop. 70 (ua rnyGuie Gomee 2 km). OHH TMPOHNEHBI IIIABHBIM 006pa3oM B LIeH-
TPAILHOM YacTH MECTOPOXKIEHHS, BCK PBITO# CEThI0 CTIENbIX LIAXT H FOPH3OHTANIB-
Hbix Bbipabotox (puc. 3). OnopHywo ceTb pasBHTHA iy BOKHX nmpaﬁorqx
COCTAB/IAIT TPH rNyBOKMX MaxThl (C ceBepa Ha or) : F?Hpﬂ (1238 m — 4087),
Tuddopn (1990 M — 6566) u Iarap (1238 m— 4087’). B cxobkax ykasana
riybuHa 1IAXTHBIX CTBOJNIOB B MeETpax H ¢dyrax. E. McakcoH oTmeuaer, 4To
ctBon maxtel Tuddopn umeer wimry 6866 dpyron (200? M) [63]. Kaxnas u3
YKa3aHHBIX LIAXT ABJIAETCA OCHOBHOM JUIA OJHOTO H3 AEHCTBYIOIMX PYHHKOB:

1
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Puc. 4. Bun maxtel M'nddopa (doto)

Tenpu — mna pymuuxa Haupunpyr, Tudbdopn — nna Yemmuon pmﬁa, Sarap —
AN IKHOTO pyJUHKa Maiicyp [68]. MaxkcumansHble rny6uis, nbcmfﬂynﬁe
Ha'pasTMHBIX PYHHHMKAX, HEOQHHAKOBSI: [UIA CEBEPHOTO pYNHHMKA — 2438 M
(8000, B LieHTpe — 3221 m (10 398") u 2447 m (8028') — B 10XKHOII yacTH, Ha
pynHuxke Maiicyp. CrieiyeT OTMeTHTb, 4TO ITTyGHHA TOPHBIX BbIpaboTOK Ha K’I‘(D

cuutaercs pexoppaHoi. Kax H3secTHO, ropHele BeIpaGOTKM Ha pymHuKax Burt- '

Barepcpanna (H0xnasn Adpuxa) pocturnu rioy6un 3400 M, Kak ¥ Ha MECTOPOXK-
nenuu Moppy-Bensio (Bpaswnus), HO B 31X paiioHaxX MIAXTHI 3AI0KeHBI Ha
. MECTHOCTH, 3HaYHTE/BHO MpeBBIUIAIOMER 10 aGCOMOTHBIM OTMETKAM MecTa

satoxkeHua waxt Ha KI'®. 3pech aGeomotHbie otMeTkH: okono 900 M, uto M
ONpE[IeNHII0 PeKOpAHEle INyGHHBI IPOHHKHOBEHHA YellOBeKa B Hefpa ’aemn

umeHHO B HbxHo# Mupuu. AGcomorHas oTMeTKa ; 4
~2236 M (10 398"). s o B

I1H TIYGHHE! 3aUKCHPOBAHBI TONBKO B LEHTPAIBHON YaCTH TIONS Ha pYMHH-

xe YemmnuoH pud (cM. puc. 3).

B s10it vacTH monsA QyHKUMOHMpPYeT H Hambonee riyGoxas ‘maxta KT® —
T'uddopn (puc. 4). Ona sxcnnyatupyercst ¢ 1938 r. Unciio Takux OBYXKHIO-
METPOBBIX LIAXT B MHpE HEBEJIHKO, NI0ITOMY OTMETHM HEKOTOpbIE €€ XapaKTe-

- puctukH. JlropanioMHHHeBBI KONep IAaXThl, XOTA W 3HayuTelleH [0 CBOMM pas3-
MepaM, HO JIOCTaTOYHO KOMMAKTeH. Tnametp waxter 5,47 M. OHa oGopyaoBaua
JABYX3Ta3KHON MIOPATIOMHHHBON KJIETBIO, pacCUMTaHHO# Ha nmomseM SO uenoBex
MK yeThipeX BaroHeTok mo 1,25 1 [63]. CoGcrBeHHBI Bec KaXIOiH KIeTH
3,6 M;_Bec onHoro kanara 20,5 1. luamerp xaHata mocrosHeH — 1,875 moiima
(unmn 48 mm). Kierseoe o60pymoBaHHe IpHBOOMICA B AEHCTBHE MaUIMHOI

~ Moupoctsio 4450 J1.c.; HauGONBUMI JMAMETP ee ABYXIMTHHIPOBOTO KOHM-

- ::cxoro Gapabana 35 ¢yToB (10,64 M). CKOPOCTH CIYCKO-NOXBEMHBIX ONepa-

aroik
puil 3HAuYMTENBHA, 3a-3,5 MHH KJ/leTb ONyCKaerca Ha camBbiit HIKHHi TOPH3OHT
maxThl. 2

'TIpoXOAKa - FOPHBIX BeIpaGOTOK M MX IKCIUTyaTalys Ha gonplHX TNyOHHAX
MMET CBOM OCOGEHHOCTH. HauGonee cyniecTBeHHble H3 HHX PacCMAaTPHBAIOTCH .

HHXE,

TOPHO-TEXHHYECKHE OCOBEHHOCTH BCKPBITHA
rIYBOKHX TOPU30OHTOB

HanGonee BakHBie OCOGEHHOCTH BCKPBITHA M IKCIUTyaTalu FIyBoKHX
pYZHHUHBIX TOPH3OHTOB' CBA3AHBI C TOPHEIM [aBlIeHHEM M TeMIepaTypoil
nopoxn. B B . ; : ‘o
TopHOe faBiieHye, KaK W3BECTHO M3 NPAKTHKH IPOXOIKH TOpHBIX BbIpa-
GoTOK Ha FiyGHHHBIX pyanuKax (IOxHas Adpuxa, CIIA, Bpasunus), CTaHO-
BHUTCA Cepbe3HBIM OCTIOXKHAOIWMM (paAKTOPOM TOPHO-IOOBIMHEIX paboT rnaBHBIM
06pa3oM Ha riy6uHAx Hixe 1 kM, a ocobento Hwke 1,4—1,5 M. OTHOCHTEb- -
Hpie OTMETKH 1,4—1,5 KM B TPOXOYECKOi NPAKTHKE CUHTAIOICH KPHTHUECKH:
Mit: HIDKE HX CYLIECTBEHHO BO3pacTaeT ONacHOCTh MOPOAHbIX BEIGpOCOB (B3pbI-
BOB). 3Ta 32KOHOMEPHOCTb TMOATBEPHKAAETCA H OMBITOM OPHAIX pa6or B KT'®, -
XOTA TNOPOMHbIC B3DBIBBI- 3/IECh OTMEUANHCH H Ha ry6unax B 500 ¢yToB
(~ —150 ™). Iocnentee 0GCTOATENECTEO E. VcakcoHoM CBA3bIBaeTCA Mpen-
[TOJIOKHUTENBHO C aHOMATBHO BHICOKHM TOPH3OHTANBHBIM (60KOBBIM) HaBIIE:
nuem B npepenax KI'@, kotopoe MOXHO OGBACHATH TEKTOHMUECKHMH MOABIK-
KaMH - JWIK 3pO3Heil TOPHBIX NOPOJL MOUIHOCTBIO B MHOTHE THICAYH QYTOB, HAXO-
[MBIUMXCA Ha [IAHHOH TePPUTOPHH B HE[ABHEM reosormueckom Bpemenn [63].

OB0CHOBAHHOCTh ITHX NPEIOKEHHH TOATBEPKAACTCHA COBpEMEHHBEIMH
TeOopeTHueCKHMH. pa3paboTKaMi B 06nacTH TrOpHOH MEeXaHHKH [2]. Tax
T.A. MapKOB paccMaTpHBaeT /B¢ OCHOBHBIE COCTABJIAIONINE HanpsXxeHH B Mac-
CHBE TOpHBIX TMOPOR — TP2BUTALYMOHHYI0 H TEKTOHHUCCKYIO. Tlocnenusas 3aBH-
CHT OT gHH3OTPONHH TeKTOHMYeCKOro mons Hanpskenuii. OH MOKa3bIBACT, YTO i
B BO3IBIMAIOLIMXCA MAcCHBaX TEKTOHMYECKHE HaNpAXEeHus B HECKONIBKO pa3
Gomsie (mo 20 pa3), uem reocraTuecKoe masieHHe, IIpu 3TOM B LEHTpallb-
HBIX YACTAX MOAHMMAOMUXCS GOKOB TEKTOHHYECKOE  HAIpKEHHE Gonpie,
yeM B MX KpaeBbIX uactaX. [IpuBOMATCS MpHMeEpbI pa3NMYHOTO HATPAXKEHHOTO |
COCTOSHUSA TIOPOH B aMATHTOBBIX MeCTOPOKIIEHHAX H3BECTHOro XHOHHCKOTO
MaceHBa: Ha MecTOpos/eHHH KyKncByMuopp, paclioNioeHHOM Ha Kpaio 6710Ka,
CcTpenAHue TOPOR, HaYaloch Ha ray6ue 300 M, a Ha HaXOJAWEMCA B LCHTPE
6rnoka MecropoxpaeHu PacBymHopp — Ha ry6use 50—70 m. Pinom Hecneno-
BaTeleil OTMeYAETCA MPEHMYILIECTBEHHOE HAKOIUTCHHE TEKTOHMYECKHX HAMPDKE:
HUil B GOMee MPOUHBIX MOPOJAX, MPH. BCKPBITHA KOTOPHIX ONACHOCTD TposiBIIe-
HHA TOPHBIX YRapoB Goflee 3HAUMTENbHA, YeM B OTHOCHTEINIBHO MeHee TIPOUHBIX
nopopax. 0.JI. Ky3Henos c coaBT. [2] npuBomUT HHTEPECHBIE AaHHbIe 110 HAMPS-
eHHOMY cocTofHuio nopop B Hopunbckom paitone.: B nonepurax ¥ ra66po
TanHAXCKOTO MEIHO-HHKENEBOr0 MECTOPOKICHHA HANpIXCHIA Gonée 3HAUH-
TenbHsl, YeM B TybduTax, TeCiaHUKaX, a BepTHKAIbHAZ cocTapnAwmasg Ha-
npsDKeHuit B MEPBLIX C 7IyGMHOM BO3pacTaeT 3HAUMTENIBHO, BeicTpee, 4eM B MaJlO-
NPOYHBIX TOPOAAX: C TPafiHeHTOM 1,5 MIla ma 10 m npu rpanuente 0,2 MIla
B BYJIKAHOT€HHO-0CAIOYHBIX OPOMIAX M CPEIHEM IpajyieHTe 0,3 MIla.

Takoii pacueTHbIH rpajueHT pocIa HANpsKEHUH ¢ Ty OuHOH H3BECTEH M [UTA
pynuoro nons Konap. Hcxons u3 INOTHOCTH pMelaoux aMbuboNIUTOB B
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190 dyut/dyr® (r.e. ~3,2 r,:"cma), E. HUcakcoH [63] ouenuBaer J'iﬂroéram'iec-'

Koe maereHue Ha riy6une 1000 ¢yros (~305 M) B 0,6 T Ha KBajmpaTHbIil
moiim (r.e. ~ 97 xr/em?, wn 9,8 MIla), a Ha rny6une 810 000 dyTom
(3050 M) — 6 T Ha xBappatHbIi moiiM (98 MITa) . o HalKM AHHEIM CpEHIO0
‘wiotHocTs mopox KI'® i nopmoGHEIX pacyeToB MOXHO NpHHATH B 3 r/cm>:
- Onpenenenus MIOTHOCTH aM(uGOTHTOB, JOJIEPUTOB, KAK MOXKHO BHMIETh M3 Ma-
TepHANOB Il. 3, OKAa3kIBAIT, YTO KX IUIOTHOCTh peaKo mpessmuaer 3,05 rfem?,
a I KBapua COCTaBNAET B cpefHeM 2,65 r/cm?. Mcxons u3 cpemyeii IIOTHOCTH
3 r/cM®, MBI M TIOTYYMIH 3HAYeHHSA JTHTOCTATHYECKOTO HanpsxkeHus ana KI'd —
9,0 MIla s riny6ussr 300 M 1 90 MIa mist ry6ussr 3000 M npu cpefHeM
rpaguente 0,3 MIla na 10 m. Ha camom rny60xoM ropHsonte 310 [aBleHUe
IOJBKHO BbITh Onu3kum 100 MIla. ; :
. Ilpusenentsie mwidpsl Mumb NPUOTIKEHHO MOrYT XapaKTepH3OBaTh Hamps-
’KenHoe coctosinue nopof KI'® Ha rmyGoxux ropusonrax. Teopernueckue pa6o-

ThI O H3YYEHHIO HATPSXKEHHOTO COCTOSHMA BepXHeH YacTH 3eMHOM KOpHI IOKa-

3bIBAIOT, YTO NMpAMas 3aBHCHMOCTb P = yH, rrie y — oGbeMHslil Bec; H — rny6u-
Ha, CKOpee sIBNIAETCA MCKIIoYeHHeM, yeM mpasmwiom. ILH. Kponortkus ¢ coasr.
[2] cunraer, ur0 B MOpOOAX KPHCTAIHYECKOro (GYHIAMEHTa rOPH3OHTAIBHBIE
CHHHMAKIIME YCHIIHA NPEeBOCXOOAT TeoCTaTHYeCKOe [aBJIeHHe, B YaCTHOCTH OT-
Beuas pacyetHoit dopmyne H. Xacra: ox + 0, = 0,098H + 18,0 MIla. :

3pech ﬂx, U'Y — CHHMAIUIHE HANIPAXKEHNA 10 ABYM B3aHMHO HCpHeHHHKYIIin- e

HBIM HampapneHuam; H — rmyGuna, M. CormacHo 310it hopMyIe, FOPH3OHTANIb-
Hble CxuMaoume ycwiud Ha rny6une B 3000 m pasusr 312 MIla, 1.e. B ciyuae
KI'® Gonee wem B 3 pa3sa mpeBOCXOHAAT BepOSATHbIE HAMpMXeHHHA, 06YCIOBIH-
BAaeMble JIMTOCTATHYECKHM JIABJIEHHEM. ' %
Oninaxo peasnbHas KapTHHA pacripeleNIeHHs HAampsOKeHHil Ha TTyGOKHX TopH-
30HTaX fABHO Gonee croxHas. Ham 37ech HeM3BECTHBI COOTHOIUEHHA TpaBHTa-
IMOHHBIX M TEKTOHHYECKHX CWJI, HO HECOMHEHHa BakHasi poOlib aHW30TPOIMH
neTpoH3HUECKHX CBOMCIB B paclpefeneHHd HanpsmxeHui. Hanpsxenus, ove-
BUIHO, CHIDKAIOTCA B TIpefeNnax KBapUeBbIX (CYNbQHIHO-KBApUEBLIX) Tel, HO
HOJDKHBI [OCTHIaTh 3HAYMTENBHBIX BeNMuMH BOMM3M Hux. flcHo, uTo rmyGoxme
ropu3oHTe! Konapa HaxomATca HidKe KPUTHUECKOH [IyGHHBI, OUEBHIHO, B YCIIO-
BHAX - BcecTopoHHero cxartufa. Ha Kupomckom pymHuke, B ynoMHHaBIueMcs

XuGHHCKOM MAaccHBe, TaKHue YCJIOBHA 3aHKCHpOBaHbI Ha riayGuke 300 M, Hu-
e KPHTHYECKOM IJyOHHBI YBE/IHUHBAETCA YacTOTa FOPHBIX ¥AapoB, BO3pacTaeT

aMIUIMTY[a YAAapHOH BOMHBI, YTO MMeeT MeCTO M Ha rIyDOKHMX TOpH3OHTaX
KT'®. B xoHkperpix ycnosusax KI'® 3HaunTenbHyro polb B NepepaciipefeeHH

‘HANIpsXKEHHH HrpaT BeIpaboTaHHBIE MPOCTPAHCTBA, JIHIL YaCTHYHO 3aKpeIlieH-

Hble TPAaHUTHBIMK Gnokamm M myTem 3ackmkH. IIpu mpoxozme WITpeKOBBIX,
KBEpUDIaXHBIX BBIpabOTOK GOIbIIOE -3HAUEHHE HMEWT MECTHBIE OPHO-TEXHHU-
yeckue ycnoeus. HemocpencreHHO OKONO ropHoji BeIEMKH JIaBlleHHe BO3pac-
Taer B 2—3 pasa. Ha ocHOBaHHH MPONOMXHTENBHOCTH M AMIUIHTYAB! YAapHOi
“~BOJIHBI TIpH CHIbHOM B3peiBe nmopox E. McakcoH oneHnBaeT BpicBOGOXKIALLY0-
CA MpH 3TOM 3HEpruI0 Kaxk GNH3KYI0 JHeprHH HeGOMNBLIOrO 3eMNIETPACEHHA —
nopspxa 500 M TonHa-pyroB (15-10% tmuim 15 - 10'? krm). '
CnyxGoit 1m0 HaGmIOeHHAM 32 TOPHBIM JIaBNIEHHEM eXXeMeCIUHO - perucTpH-
pyerca okono 60—70- MopoAHBIX B3phIBOB, OOMH H3 KOTOpPhIX, KaK IpPaBHio,
ABIIACTCA JHAUMTENBHEIM. | . : -

UYactele MENKHE B3pBIBBI NPHBONAT K BBRIBAIAM MOpOX, OGBIMHO M3 KPOBIH,
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¢ 3achllaHMeM TOJIOINBBI BHIPaGOTOK, 2 MHOIJA MX MONHBIM MEPEKPHITHEM Ha
y4acTKax JUIHHOH B JIECATKH METPOB. 3aGoiitsle B3phIBEI Gonee KatacTpogHy-
sipr, TIOBPEXMIEHHS PENCOBOTO NYTH M KPENH, CPBIBBI CTAIBHBIX BEHTHIALMOH-
HBIX JABEpeil — OGbIuHEIC Pe3yNBTATHI CHIBHBIX B3PBIBOB. KomneGatenbHble ABH-
sKeHHsi TIPH ITOM 3aXBaTHIBAIOT 3HAUMTENbHbIe OGBEMBI MOPOJL M NPHBOAAT HHOT-
J1a K TIOBPeXKACHUAM OCTPOEK Ha NOBEPXHOCTH. Lo -
C 1eNbl0 YMEHBIIEHHS OMACHOCTH MOPOAHBIX B3PHIBOB MPH Pa3Be[OYHBIX H
[0BBUHBIX paboTax MPHHATA NPOXOJKA CepHH BBIPAGOTOK -C COXpaHEeHHEM ”nu-
HUM TPOABIDKEHHA™ M ONEPEXAMIMX BBIPAGOTOK MO MyCTHIM MOPOAAaM' NpH

.orpaborke 610xoB. PexomMenjiyeTcsi NpUAABaTh BbIpaGOTKaM apoyYHYI0, OBalb-

Hylo ¢opMy, C TeM YTOObI yMEHBLIMTH HAKOIUICHHE HAMpsXKeHUA Ha H3TOMAax

KOHTYpOB BbIpaboTOK. o o : ) _ .
OnpeneneHHele  TpeGOBaHHA TpPEIBABNANTCA K KPEIIICHHIO | BLIPaBOTOK.

' B orpab0TaHHbIX G7NOKaX, KAaK M B HEKOTOPHIX KBEpUUIArax, HCNONB3yIOTCH

nosica M3 rpaHuTHBIX GnokoB. Ha pynmuuke Hanmuppyr npumensieTcs 3achinka
GIOKOB NECKOM. YKa3aHHble CIOCOOBI NOMIepXKaHHs BbIpaBOTAHHOro Mpo-
CTpaHCTBA MMEIOT CBOM NPEMMYINECTBA U HEOCTATKH: IPAHUTHEIE 6noKH BbIcT-
pée BOCTIHHHMAIOT Harpy3Kky, NecoK oGecreuiBacT paBHOMEPHOCTb ee pacrpe:
feneHns ¥ T.1. BaXHO OJHOPOIHOE 3aKpelieHHe BbIPabOTOK, trroﬁai He croco6-
CTBOBATb BOJIHOBOMY, HepPaBHOMEPHOMY pacnpefeneHHI0 HanpkeHHH. =
KBepIumaXHo-LITPeKOBbIe BbIPaGOTKH KPEMATCA H C NOMOUIBIO pa3beMHbIX
MeTaNTHUeCKHX (TpOQIIHPOBAHHBIX) CTOEK ¢ MONyapOYHBIM H3rHOOM, IPOCT-
PaHCTBO MeX/y KOTOPHIMH 3aKIajbiBaeTcst GaMGyKOM WIH HHBIM MATEPHATIOM.
Takoe KpelUleHHe NMPeJOXPaHAET OT BHIBAJOB NOPOM. B 3TOM cryuae MOXHO
‘HaBmonaTh U 0COBEHHOCTH OTCIIOEHHA NMOPOJ MO CTEHKaM H KpOBIe, CBA3AHHBIC
KaK C HANPKEHHBIM COCTOSHHEM MOPOJI, TAK M MX OCTBIBAHHEM. E. Ucakcon
CTIpaBe[UTMBO OTMEUAET, YTO NOC/e MPOXOMKH TOPHBIX BbIpabOTOK B CIIaHIEBa-
THIX BMEIIAIOIMX IOpOJIaX MONOXKeHHe IIOCKOCTeH CIIaHIIEBATOCTH B KOHTYpE
BEIPaGOTKH CHITBHO M3MEHACTCH, MOAUMHAACH IocHeHeMy. XapaKTepHo, YT0 B
OTHOCKTENbHO MeHee HanpsyKeHHBIX Y4YacTKaX pyAOBMeLLAIole amuGonHTHI
npioGpeTaloT BTOPHUHYIO CIIAHIEBATOCTD, nopuMHeHHy10 obmeit popme noneped-
HOTO CeueHHs BHIpaGOTKH THNA LjleMa MIM KOHyca. B ywactxax ¢ GonpIMM
HanpsXXeHWeM MOXHO BUMETb B NOYBE WIM KPOBJIE Bmpaﬁo:ma'ﬁnoxu ambu-
GONMUTOB, BBDKATBHIE M3-NOf KPelH, ¢ M3BWIHCTOH BTOPHYHOM CIIAHIEBATOCTBIO,
| KOTOpYI0 NIPaBHIBHO ONPE/IENATh KaK TeXHOTeHHYO. : _ 21 o
BMmecTe ¢ TeM Henb3f He OTMETHTb, 4TO CpefH MacCHBHbIX aMpubonuron
KBeplUUIark Ha rIyGOKHX TOPH30HTAX OGBMHO ycToHuMBEL U Ge3 KpeIUIeH)A,
Iaxe KOTra B HUX BCKPBIBAKTCA H Pa3HOPOJHBIE IeONIOrHYECKHE TeNa — HAHKH
noneputoB W nermatiroB. Ho B mrpexax, BCKpBLIBAIOUIMX KBApUEBO-PY/HbIE
Tena, 3TH Telld, KAK W 30HBI Pa3fIoMOB, ABMANTCA MECTAMH IOBBILIEHHOM ONAc-
HoctH. [IpuMeuaTensHo, YTO TOpHBIE B3PHIBBI OCOGEHHO YacTO MPOHCXOMMWIH B
Y4aCTKaX . BCKPBITHA PYAHBIX CTONGOB, Iie OTMEYAJIOCh MOBBILEHHOE COMepxa-
Hue 3onota [56]. 2 - _ :
HaGnromenust 3a HANPKEHHBIM COCTOAHHEM TOPHBIX TOPOA HA PYAHHKAX-
KI'd, kak yxe OTMeYanoch, Benprga'.cnemianaﬂoﬁ cmy>Boii, a TaKKe HHXe-
HepaMH, PYKOBOJSIUWMH TPOXOAKOH FOPHBIX BBIpabOTOK, reoloramu. Bora--_
TBIH OMBIT paGOTHl' PYAHHKOB JIEXHT B OCHOBE TEXHHKH Ge30MacHOCTH TIpo-
XOKH M SKCIUTyaTauyi ryGOKUX TOPHBIX BBIpaGOTOK. 3pecy _c:coﬁenno BaX-
HO NpaBWIO NpOBEACHMA B3PHIBHBIX PaGOT B KOHIE BEUCpHEH CMEHLI M oT-
2. 3ak. 633 § _ : . .97
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CYTCTBHe Niofieif B HOUHOe BpeMs B BEIPaGOTKAX IOCIe OTHANMBAaHMA. B3pbie-

- Hple paBoTe B 3a60€ MOTYT CHPOBOLMPOBATH NMOPOJHBIE B3PHIBEI. CHCTEMATH-

YecKH -OCylIeCTBIAeTcA HaOMofeHue 33 IOJIOXKeHHEM KOHTPOJIBHBIX Pperepos,
3aKpeIUIeHHBIX B TOPOJIe: MHUKPOMETPBI HX CMEIUeHHA CHIHAJIM3MPYIOT O Ha-
KOIUIEHHH HanpsokeHuil. TaKuM JKe CHIHAIH3ATOPOM CIIYXHT TOTpEeCKHBAHHE
NOpOM, HO MX “3amMoliKaHue” OTHIONb He ABAETCHA CBWIETENHCTBOM TOTO, UTO
OMAacHOCTH TOPOJHOTO B3pHIBA He CymiecTByer. Takoe “3atHiube” (HKCHPO-
BajIOCh H Nepeft KaracTpodHIeCKUMH B3pbIBAMH. i

Hcnone3ylorcd TaKXe BO3MOXKHOCTH (bI‘IKCaH.HH HaNpAKEHHOr0 COCTOAHHA

MOpON MO HM3MeHEeHHI0 MX JJeKTPHYeCKOro conportusnenus. Ilpencrapnserca
BO3MOJKHBIM HCTIONB30BAHHE B LEMAX KOHTPOJIA 32 HANPSKEHHBIM COCTOAHMEM
NOpOJL A2HHBIX NO M3MEHEHMIO TeMIepaTypsl, ra30BOro COCTaBa npu3aGoitHOTo
BO3AyXa Ha aBTOMATH3HPOBAHHOH HHCTpYMeHTaNbHOl OcHOBe M Ap. Hcnons-
3yeMsle IpHEMBbI, KaK MOKa3aHo Bbliile, 60jiee IPOCTHI H BMECTE C TeM [J0CTaTOY-
HO HapmexHsi. HeoxknpaHHble KaTacTpopHUECKHe MOPOMIHBIE B3PLIBbI HA PYIHH-

xax KI'® penxu, H B 3TOM 3achyra HH>keHepHOi# cykObl KoMnanuu “bxapar

roj MaiHC THMHTER”.

r

OueHKa HANpPAXEHHOTO COCTOAHMA TNOPOJL B CTONb 3HAYHTCIIBHOM BEPTHKAb- '

_HOM fMana3oHe NpH HATHIMK TOPOJ, PasIHYAlMHXCA 110 ¢bu3KKO-MeXaHH ec-
KHM CBOMCTBaM, IIpH CIIOXKHOM pacnlipefiefieHHH OTpaGoTaHHBIX GIIOKOB M CeTH
BbIpaGOTOK KpaiiHe TPY[IHA W B HacTOAuIee BPEMs He MOXeT BbITh OfHO3HAUHOII.
BaskHBIM HCTOUHMKOM HHGOPMAIMK 3[eCh MOTYT CITYXKHTD IKCIepHMEHTATbHbIE

TeKTOHO(H3MUECKHE HCCIeIOBaHNsA, HEKOTOpblE Pe3yNbTaTbl KOTOPBIX MOMY-

YeHBI aBTOpamMH (cM. 1. 5).

-TEMIMEPATYPHBIE ‘YC/IOBHA B I''TYBOKHX BbIPABOTKAX

L2

Ilo NaHHBIM PYHHYHOH CiyxGbl TeMmepatypsl nopon Ha pynunkax KI'® B
cpemiem paeHsi: Ha ryGune 4000 dyros (~1200 M) — 49°C; 6000 dytoB —
54,3°; 8000 ¢yroB — 61,2°; 10000 dyroB — 69°C -[68]. Cnenmansubie uc-
ClleNOBaHUA JHIOTEHHOIO - TEIUIOBOTO IIOTOKa B pyOHOM [oOne
nuch B Hauane 60-x royos Ha pymuuke Hammunpyr. P.K. Bepma n P.Y.M. Pao
A3MepAH TeMIepaTypy NOpOJ C MOMOLIBIO CHEeLHAJNBHOTO TepMHCTOpa Ha
12-mi ropusonTtax [112]. Temnepatypsi 3amepsuiuch G0 B paHee MPOHICHHBIX

- TOPH3OHTAJIBHBIX Pa3BeJOMHBIX CKBaXHHAX, NGO, NpH OTCYTCTBHH TAaKOBBIX,

B KBepUUIArax, If¢ BEHTWIALMA BO3/lyXa MPOXOIMNIA OueHb cnaGo. B oxsauen-

HOM riyGunHOM HHTepsane ot 230 go 1540 M Hike NOBEPXHOCTH ONpeNeNeH

rpafMeHT W3MEHeHHs TeMIepaTypbl ¢ INyOuHO# — 10,4° C/xM. DT1OT rpagHeHT
HIKe PACCUMTAHHOIO TO JAHHBIM PYAHUUHOMN CITYKGBI, NONYy4eHHBIM, OYEBH/IHO,
NpH MeHee CTPOro BBUIONHEHHBIX 3aMepax TeMIlepaTypsl MOPOA. B cpennem no
[AHHBIM pYAHHKA B Iy6uHHOM muTepBase oT 1200 no 3000 M rpaguent oxa-
3pIBaeTCA PaBHBIM IIPHMEPHO 11,0°C/xm, a mna seigeneHHbX 600-MeTpoBBIX
MHTEpBAIOB — HepaBHOMEpHO M3MeHAIOmMMCA. B nHTepBae 1200—1800 m —
0,75°C/100 M;. 1800—2400 M — 1,15°C/100 m; 2400—3000 M — 1,3°C/100 m.

OTMeuaeTcsi H. NOCTENYIoLee HAPACTaHHE TEMIEPATypHOTO TPajMeHTa ¢ ryou- .

Hoii, KoTopoe npenmonaranock i P.K. Bepma,u P.Y.M. Pao (pc. 5). Umu yera-
HOBJIEHO TOCTENeHHOe YBeIMugHue Temmeparypsi ¢ riy6utoil. Ho Ha ropuson-
te 2150 M pyauuxa Hanmunpyr Gbula 3aduKcHpoBana T =52 °C, uto 1 ABWIOCH
OCHOBaHHEM JUIf TAKOTO NPEMTOJIOXEHUA. ' =
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NpOBOIX-"

N

TlpuBe/icHHbIC [aHHBI PYIHHUYHO# CIY’KOBI OTHOCATCA K PYIHHKY YemnuoH
pud # TMOKa3bIBAIOT Gonee CIOKHYIO KapTHHY H3MEHEHUs TeMIEpaTyphl C Ily-
Guoit, UeM Ha.pyAHHKE Haupunpyr. OueBHHO, YTO TAKaf KapTHHA HE MOXKET
6bITH CTPOrO onuHaxoBoil s Beero KI'd. . :

TenoNpOBOIHOCTs aM(UBGONHUIOB MO pa3pe3y MeHAeTCH (ta6n. 1) . Hamepe-
st POBOIWINCH HA CTICUHANIBHO MOATOTOB/ICHHBIX MMCKAX IOpOJ, AHAMETPOM
2,5 cM, OpHEHTHPOBAHHBIX NEPNEHAMKYIAPHO HATIpaBIIEHHIO CITAHIIEBATOCTH aM-
¢uBONUTOB [112]. Kax BupHO M3 TaGnulbI, TEIIONpOBOAHOCTH H3MepeHHbIX
06pa3uoB NOpon, KonebGnercs ot 5,29 fo 7,76 mxanfem - ¢ C ¢ HeCKONbKHMH
BOJHAMH M3MeHEHHH NP MaKcHMyMe B 06pasuax ¢ rop. 5900'. CpenHss Ten-
JIONIPOBOJIHOCTD ambuGONUTOB OleHeHa B 6,310,7 mian/cum - ¢ C. :

t*®¢
’ 1 ) . . /
Sk Pl
: 7
7 . wl o
Puc. 5. MameneHye TeMMnepaTyphl N0pof K
p pymimke. Hawmampyr c riyGuHoi - 2
(mo [112]) ok ’ 4
i E =]
20 1 1 1 1 a8
0 500 1000 1500 2000 Honm

Tennosoit notok B paioe KI'® Temu e aBTOpaMH OLEHEH B 0,66t
+,1 mxan/cm?. 970 3aMeTHO MeHbllle BeIMYHHEI TEIUIOBOTO NOTOKA Ha ApYIHX
[OKeMBpHItCKHX 1MTax, Ifie oH B npexenax 0,8—1,0 MKan/cM2.

Boicokas TeMIeparypa [OpOf, Onpefienser HeoBXOIMMOCTD CIIEIHaNIBHOM BEH-
THIIANMOKHON CHCTEMBI, OCHOBY KOTOpOil COCTAaBJISIOT MOIINbIE YCTAHOBKH
KOHIMIMOHHPOBAHHAS BO3JyXa M TOJAYH ero B BBIpaboTKH. Temneyarypa art-
mocepst B paiione KI'® B cpenrem KoneGnercsl B npenene 25-35"C. Hazem-~
Hble CHCTEMBbl KOHIMUMOHHPOBAHUA, PACcIONOXeHHbIe Y CTBOIOB FIIABHBIX pyA-
HUUHBIX IIAXT, OXJIANIAI0T BO3MYX IO TeMIEPATypbl oxono 4°C, Ho Ha riry6uHy
BO3yX NOMajaeT CHOBA PasorpeTbiM, HANpHMep HA yPOBHE LIAXTHOrO ABOpa
waxrs1 Tuddopn (2000 M) mo 30°C B cyxux 3a6osx u 1o 19°C — B MOKpBIX
[63] . MoumocTs NOBEPXHOCTHO#H BEHTWIALMOHHOH YCTAHOBKH IIAXTHI Tuddopn:
5000 m?/muH. Ha py;ﬂ{mce YemnuoH pud GYHKUMOHUPYET H Nof3eMHas ycTa-
HOBK2 KOHIMUMOHHpOBaHHs Ha rop. 80, TaikXke OXJAXMAIOWAA BO3AYX HAO:
3—4°C. C ee MOMOLIBI0 BEHTHITMPYIOTCSA Camble IIyGOKHe rOPU3OHTHI, HO TPH-

" 3aGoiiHas TeMIepaTypa BO3[yXa 37leCh BCE.JKe COCTAaBIJIACT 35-40°C. B Takux

ycnoBnax paboTa rOpHAKOB Ha MECTOPOXKICHHH SBJIACTCA BEChHMA CIIOXHOI. .
3ech CTAHOBATCA HEOOXOAMMEBIMH TaKHe Mephl, Kak obeprhiBaiiue MeTajl-
JTHYECKOrO MHCTPYMEHTa TKaHbio, OF paHWYeHHe BpeMeHH HaXOXeHus B 3a6oc.
B mwaxTHBIX ABOpax MMEITCH IMYHKTHI OTABIXA C OXJI2XIEHHOH M TOJCONIEHOH
IHTbeBOH BONOiL. CleNlyeT OTMETHTb, YTO pabOTaloT FOPHSKH B JIETKOH ONeXk-
[, IOMOTAMWILeil OXIaXIeHHI0 OpraHu3Ma. Mbl ONCHUTH H TPYAHOCTH paGoThI
re0NIOr0B MO JOKYMEHTAINH TOPHBIX BHIPAGOTOK, HX ONPOGOBAHHUIO. Meramnu-
YecKWil TOPHBI KOMIAC, HaTipUuMep, Ha [IYOOKHX TOPH3OHTaX GeicTpo npHOG-
peTaer TeMIepaTypy. pa3orperoro yriwra. CroxHnl HaOMIOficHHA B KBeplUlarax
WIH B yJIaNIeHHBIX OT 32605 YacTAX WITPEKOB, I BEHTHWIALH cnaBa, a TemMrepa-

Typa Bo3myxa Gmitska k 50°C. : G
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! g Ta6nuua 1
Tennonposomocrs amgubonuros KI'® (mo [112]) :

Topusonr,| Cny6una | [notnocry Temwtonpo-|| Fopusonr,[Cny6una | Inor- | Termomposoa-
byt oT moBepx- rfcm’® BOOHOCTE |(dbyT " |oT noBepx{ HOCTB | HOCTB
HOCTH, M HOCTB TH, M rfem® | mxcanfemec® C
: MKAa/CM » GO
e °C 3
: £ : -
900" - 232 3,04 6,97 5500 - ..1461 3,08 562
1200' 357 3,03 5,85 5900' (1) 1624 3,10 6,90
2000 498 - 2,89 5,29 -5900" (2) 1624 3,11 1,76
_ 3800 962 2,97 6,24 6400 1840 3,05 6,62
5400 1419 3,07 6,00 7300’ - 2150 2,98 5,62

)  TMpumeuanue Iludpss cxobkax — HOMepa 0GpasNOB.

OcoGenHO TpymHO NpeGbiBaHKe B BbIPabGOTKAX C FOPAYMM BIIaXHBIM BO3JLY-
xom. Takoii Bo3myx o6pasyercd BOGIH3H CTBOJIOB CNENBIX IIAXT C 3aJHIBIMA
- BOJIOii HIDKHHMH TOPH3OHTaMH. B ropHbie BEIpaGOTKH, B TOM WHCIIe CaMBIe IIIy-
60KHe, TIONagaeT BOJA C NOBEPXHOCTH B MEPHOMB! MYCCOHHBIX JIMBHEH, KOTNa
HACOCHBIE CHCTEMbI He CIPABJIAIOICA ¢ OTKAUKON BOMBI, OCTYNAIOLIEH B IAXTY

B Bufe HeGonmeumMX BopomanoB, [IpH TakMX ' KOIIH3MAX Pe3KO BO3pPacTaeT

OIacHOCTb OPOAIHBIX B3PEIBOB B 3aTATUTHBAEMBIX BbIpabOTKaX. _

" Hemnb3s He OTMETUTH TAaK)e FeONOTHUECKHE FBIEHUS B 3THX BBIpaGOTKaX —
GbICTpOE OKHCIIEHHe TOHKOPAaCCeAHHBIX CyMbHIOB Ha MX CTeHKaX ¢ 0Gpa3osa-
HHeM Ha KBapie  aMUGONHTAX XapaKTepHBIX NATEH, NOTIEKOB THIPOOKHC-
JIOB 3KeJie3a, a TAaKxe, KAK YCTAHOBJIEHO MHKPOCKONHYECKHMH HCCICIOBaHUS-

MH, ¥ TAKHX MHHEpaJOB, KaK LEePYCCHT, 0OBIYHO BCTPEUAIOIErocs B 30He NpPH-

MOBEPXHOCTHOrO OKHCIeHHA pynd. Cremyer NMOQUEpKHYTh, YTO ITH MMHEPAIBI

HaOMOIATCA JHILL HA OBEPXHOCTHBIX CKOJNax MOPOX M Arperatos KBapua.

AHOMAJIBHBIE TeMIepaTypHble YCIIOBHA BMeCTe C OCOGEHHOCTAMH HallpsiKeH-
* HOTO COCTOAIHHSA MIOPOJ, B TNYGOKHMX FOPHLIX BEIPAGOTKAX NPHBOMAT i K HEOGBIY-
HOMY COCTOSIHHI0 KBapleBbiX Tel. OHu oTHualoTcs B 3a601X, 2 TAKKe B KPOBJIe
IITPEKOB TOBBIIIEHHOH MENKOi TPELMHOBATOCTbIO, B PE3YNIbTATe YEro KBapil
YacTo OTCNauBaeTcs, 06pasys TOHKHE IUIACTHHEI 1O IUIOCKOCTAM, cyOnapasiens-
HBIM TIOBEpXHOCTH BbIpaGoTkH. Kpapuesbie BbiCTpernibl”, nono6Hele 0TMeEYal0-
mmMes Ha Mectoposxiesus Moppy-Bensiow [20], B BripaGorkax KT'® penxu.

W3 gpyrux XapaKTepHBIX OCOGEHHOCTEH JKCIyaTauyu riuyOOKMX TOPHBIX Bbl-,

-paGorok KT'® ciieayer oTMeTHTb ycnemHywo 6opsby ¢ MbLUIbI0, HeH30eXHO BO3-

HuKalomeii npu GeasomHoM (cyxom) crocoGe GypeHHS INTYpOB Ha rmyGoKHX .

ropusonTax. OH TpuMeHsercs, utoGbl 3GexaTh NMOBBUIEHHOH BIAXHOCTH, B
14 - e

GOJBbILIel Mepe OCTIOXHADINEH paboTy rOpHAKOB, YeM NbUIb. :
Meus e M3 3a60eB oTcackiBaercA “oGpaTHBIM” Bo3fmyxoroKoMm. Ilpoxon-

UMKM BBIIOMHAKT paGoTy IaBHBIM O6pa3oM Ha CTpye CBEKEro CyXoro BO3Ay-

xa, THM, OUeBHIHO, 0BGbsicHAeTCA (aKT Manoro NpoueHTa 3a60NeBaHMA CHIH-

‘K030M ropuakos KT'Q. SN :
BeicoKue TeMIepaTypbl, CYXOCTb BO3[yXa NOPOKJAIOT ONACHOCTB TOXKAPOB

B BBIPaBOTKaX, 0COGEHHO TpH B3pbBaX. Ouary 1okapoB MOryT GbiTh BbICcTpO

20

MepeKphITHI, a [UIA OMOBELEeHHA Jofieit 06 OMacHOCTH MOXapa MCIOJIb3YeTCs

o bEKTHBHAS CHCTEM2 BBEJICHHA B BEHTIIALMOHHYIO CHCTEMY 3BKANUNTOBOTO
Macna — »paxyunii” BO3AYX ABIAETCA CHTHATIOM TPEBOIH M NOMbEMA JIOiEH Ha
IOBEPXHOCTD. ; . _. g -

MHOTOMETHHIT OMBIT BCKPBITHA H 3KCIUTyaTallii rny6OKHX TOPU3OHTOB Ha
KI'® (rmyGuibl B 1500 M GbulM IOCTHTHYTBI y>ke B KOHLE 20-X TOZOB HAILIETO

" croneTnsi) MOKa3bIBaeT PeHTaGeNbHOCTH N06BIuH Ty60KO032JIeraloiMx pyAHbIX

ten. CoBpeMeHHble HayuHO-TEXHHUECKHE HOCTIOKEHHA Ipe/NoNaralnT BO3MOX-
wocTs TNYOHHHOI [oGBNH PYA He TONBKO JJIA ApeBHHX wiargopM, HO H-IAA
nom;nng'}mx oBnacteit dhaHepo305, XOTA OTHOCHTEIIbHbIC rnyGusst B 3—3,5 kM
B 31X 0G/acTAX OyAYT XapaKTepu30BaTHCi Ellle Goree CIIOKHBIMH YCIIOBHAMH.

{s

rEOJNIOr0-3KOHOMHYECKHE JAHHBIE

KomuuecTBO 3071072, noftyyeHHoro u3 Hefip KI'®, oneHuBaercs NoyTH B 800 T
npu macce AOGBITOH pyAb! B 46 MITH T M Cpe[JHEM COMEPXKAHHH-30110Ta 16 r/t
[68, 116] . O6BeMEI HOGBIMHBIX paboT, KaK H KOJIHUECTBA H3BJIEKAEMOT0 3071073,
He GbUIH NOCTOAHHBIMH B uctopuH ocBoetust KT'®. Kak nokassiaioT MaTepHaJIbl
»Bxapar TOJifi MaifHc JumMuTen”, HanGoree NPOAYKTHBHBIMH  PYHHKH KIro
Gsum B nepuop, 1891—1940 rr. ¢ MaKcHMAJIBbHOIT oObIueH 30710Ta B NepBoS [ie-

-catwietne XX B.— 1708 1 (1abn. 2). B mocneayioimemM NpOM3BOACTBO 30J10Ta

HeyKJIOHHO YMEHBIIAJIOCh ¥ B TOCTIEMIHHE TOMIbI (1984—1985 rr.) cocTaBWIO
metee 3 T B rof [54, 68]. . : R '

JIyHAMHKA TIPOH3BOACTBA 3071072 B KI'® OTYETNHBO YBA3BIBACTCA C H3MEHE:
HHeM COMepdHMi 3070Ta B Py/lax MO Mepe: NPOJIBIDKEHUA rOPHLIX paboT Ha riy-
Guny. o 1930 r. coiepkanus 3omora (B r/T) KoneGamucs B npefienax 18—47,a
3aTeM CHU3WIMCh 10 15 ¥ CTaIH 3aKOHOMEPHO YMEHbILIATHCH, COCTABIAA B
HacTosAmee BpeMs oKono 5 [56, 116]. . Sl

Jletanbible [AHHBIE MO AMHAMHKE M3MEHEHHA NOGHMH pYA M CORCpKAHHA
B HHX 30JI0Td, OMYGIHKOBAaHHbIC B TEUAaTH, He OXBATHIBAIOT BCErO. NEPHOMA pas-

BHTHA 3KCIUTyaTaiponHsix pabor B KI'®. OHu XapaKTepu3yior paHHmit, Haubo:

Nee W3BECTHBIH NEpPHOA HMX Ppa3sBHTHA, npencrasnsoumit  Gonsioil HMHTEpEC
[UIS BBIABIIGHUA 32KOHOMEpHOCTEll pasMeleHus 307101 B pynax. JI. depmop
TPUBO/AT [aHHBIE TIO noGbwe 3omota Ha KI'® 3a 1898—1928 rr. (rabn. 3).
i3 THX JaHHBIX BHJIHO, YTO NpH OOIIEM KOJMHUeCTBE [0GBITOr0 30710Ta 32 BECh -
nepuop, Gonee 482 T ropgoBoe ero MPOH3BOACTBO COCTABJIANIO OT 11-12 1 mo
18-19 1. HamGompmas mo6sma Geura B 1905 r — 19 181 kr, HO Ha ypoBHE
: s i TaGnuua 2
Tiponysuus 30107a u3 Heap KI'® (wo [54)] kd :

Ton (mecan) dex:;sonc'n- Cpemme comep- || T'ont (rvecam)
CTBO 30J10TA, KAHHA 3010Ta )

Tpouapopct{ Cpemuue comep-
BO 30710Ta, |/KaHHA 30710TA

T Bpymax; T/t || - T B pyHax, I/t
no 1880 6,2 18,51 1931-1940 994 15,44
1881-1890 1:5. © 47,50 1941-1950 63,3 . 12,43
1891—1900 89,6 41,99 1951—1960 (III) 54,1 5" 10,23
1901-1910 170,8 28,05 °  1960(IV-1970(1ID) 32,5 7,15
1911-1920 125,5 18,19 1970 (IV)—1980(I1I) 19,4 5,35
1980(IV)—1984(1Il) 5,5 3,95

1921-1930 117,0 i 19,66

Cymma. 790,8 = Cpenuas 16.57

. .- i .21

























































































































































































































































































































































