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BBEJIEHUE

Ha teppuropuu Ilepmckoii o0nacTu mon BIMSIHMEM pa3jIMYHBIX OTpaciieii HapOZHOrO
XO35IICTBa NPOM3OLUIA 3HAYUTEJbHBIE PETHOHANbHbIE W3MEHEHMs TI'eOJIOTMYECKOM Cpembl.
HeoOx0omuMOCTh M3yuYeHHs TEXHOT€HHbIX W3MEHEHHWI, HX TMOCIEeACTBUN U BIMSIHUS Ha
9KOJIOTHYECKYIO OOCTAaHOBKY OTpak€Ha B Psifie yTBEP>KIAEHHBIX FOCYJaPCTBEHHBIX MIPOrPaMM.

B nanHoi1 pabote 00001IeHbI MyOIMKALMY O BUJAX TEXHOTEHHOTO BO3AEWCTBHS, COCTaBIEHA
IpeABapUTeNIbHAs CXeMa TEeXHOTCHHOW HArpy3KH Ha reojorudeckyro cpeny Ilepmckoii obOmactw.
[TyOnukanueii aHHOrO 0030pa aBTOPHI OOPALIAOT BHUMAHUE CIIELHATUCTOB Ha HEOOXOIUMOCTh
OOBEeOMHEHNs YCWINA IJisi 00OOLIEHUs] Pe3ysbTaTOB HCCIENOBAaHU, NMPOBOAMMBIX Pa3IMUYHBIMU
Hay4HBIMH M HAy4HO-UCCJIENOBATEIbCKIMU HHCTUTYTAMH U NPEANPUITHAMU 110 JAHHOM mpoleme,
opraHuzauuu paboOT MO COCTaBJEHHUIO KAapT MPOTHO3HOW MO3JIEMEHTHONH M CYMMApHOI OLEHKH
TEXHOI€HHOTO M3MEHEHUs] T'€OJIOTMYECKOM Cpenbl U HKOJIOTMYECKOTO COCTOSIHUS KaK OTIENbHBIX
paliOHOB, Tak U OOJIACTH B LIEJIOM.

Tepputopus Ilepmckoii obnactu (mwiomanp 160,6 ThiC. KB. KM) HaXOAUTCS B Mpenesiax Tpex
KPYIHBIX ~ TE€OCTPYKTYp:  BOCTOYHOM  OkpamHbl  BoctouyHo-EBpormeiickoit  maatdhopMsl,
IMpenypanbckoro mporuda u cxiaayaroro Ypana. B miuatgopMeHHO!H YacTu Moj YeTBEPTUYHBIMU
OTJIOXKEHUSIMU 3aJIETAl0T MPEUMYLIECTBEHHO BePXHEMEePMCKUE OTIOKEHHs (yPUMCKuii, Ka3aHCKUH,
TaTapCKU  sSPYyChbl), NPEACTABICHHbIE  IE€CYAHUKAMH, MEprejsiMM, U3BECTHSIKAMH U
KOoHIIIoMepaTamu. HiokHenepMmckue kapOOHaTHble U CyJib(aTHbIE OTJIOKEHHsS BBIXOAAT Ha
nosepxHocTh B mpernenax KocbBuHCko-UycoBCckoil ceanoBuHbl, bbiMcko-KyHrypckoil BmaauHbI
Bamkupckoro ceona u KcenoponToBo-KonBHH-CKOM CensIOBUHBI (CeBep 00acTy).

B Conukamckoii Bnaguue IIpenypanbckoro mpormba pa3sBUTa MOLIHAsI TaJOr€HHAs TOJIIA
(xameHHasi coJib, CHJIBBHHMT, KapHAJUIUT, aHTUAPUT, IOJIOMUT), NEPEKPHITasi BEpXHENEPMCKUMU
(ybumckuii sipyc) MepreisiMy, IUIMTYATBIMM W3BECTHSIKAMHU, MIMHAMU. B FOXKHOW M BOCTOYHOIA
YacTsIX Mporuda pacmpoOCTPaHEHbl HIDKHENEPMCKHE (KYHTYPCKHH sIpyC) MECYaHUKU, MEpreiu C
JIMH3aMH W3BECTHSKOB M KOHIJIOMEPATOB, AapTHJUIMTBL, AJE€BPOJUTHI C JIMH3aMH aHTHIPUTA U
KaMEHHOI COJH.

Cxuamyateiii Ypai cJI0XkKeH AUCIOLUPOBAHHBIMU TEPPUTEHHBIMU U KapOOHATHBIMU MOPOJAMU
OT JpPEBHEHIINX MPOTEPO3OMCKMX OO HIDKHENEPMCKUX, OCJIOKHEHHBIX MEpPUAMOHAIBHO
BBITSIHYTHIMH HaJIBUTAMU U JAPYTMMH Pa3pbIBHBIMU HapyUIeHUsIMH. PasHOOOpa3ue reojornyeckux
00CTaHOBOK OIpENeNsieT CJI0KHOCTh MHAPOre0JOrHUYeCKIX U UHKEHEPHO-TeOJIOTHUECKUX YCIOBUI,
KOTOpBIE BIVSIOT Ha TEYSHHE TEXHOTCHHBIX U MPHPOIHO-TEXHOTEHHBIX MPOLIECCOB.

B Hacrosimem 0030pe pasjinuHble BUIbI TEXHOTEHHOTO BO3AEHCTBUS HAa TIeOJOTHYECKYIO
Cpedy OCBEIIEHbl C pa3HOM CTENMEeHbIO MAETaNbHOCTU. Takue BOMPOCHL, KakK BO3IEHCTBHE Ha
re0JIOTHYECKYI0 Cpefy ypOaHO-NMPOMBILUIEHHBIX, 3JIEKTPOTEXHUYECKUX OOBEKTOB, 3aCITy>KUBAIOT
0cO0Or0 BHHMMAaHMs M CHELHAJbHbIX HCCIeqoBaHM. B KkoHUIE pabOThl NMPUBOAUTCS CIHCOK
JIUTEPATYPhI [0 PACCMATPUBAEMbIM MpoOIEMaMm.

1. BU/IbI TEXHOTENMBIX BO3JAENCTBHI HA FEQJIOT MYECKYIO
CPETY

1.1. TeoJioruueckas cpeaa

BosneiicTBre yenoBeka Ha MPUPOAY MPUHUMAET 3HAYMTEbHBIE MaciuTaObl. B Hayke o 3emie
MOSIBUJIOCh HOBOE TIOHSATHE O MIESTEIbHOCTH 4YejioBeka Kak reojiormdeckoMm ¢akrope (B. H.
Bepuanckuii, A. E. ®epcman, A. I1. ITaBnos, ®@. I1. CaBapenckuii, E. M. Ceprees, ®@. B. Kotjios u
np.)

B 1927 r. ¢panuysckuii yuensiii Jle Pya, a 3atem B. 1. BepHaackuii BBenu moOHSTHE O
Hoocepe. B. 1. Bepuaackwuii (1977) nokassiBaer, 4to 3a mociennue 10-20 ThICSY JIET YENOBEK,
BbIPaOOTAaB B COLMANBHON Cpele HAay4dyHYI0 MBICIb, CO3AaeT B Ouochepe HOBYIHO I'€OJIOTHYECKYHO
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cuily, B Hell He ObiBUIyIO. Bruocdepa nepexoqut B HOBOE SBOJIIOLIMOHHOE COCTOSIHUE - B HOOC(epy.
A. E. ®epcmaH chepy BIHMSHUS YeIOBEKa Ha MPUPOLY Ha3BaJ TEXHOCHEPOId.

A. B. Cunopenko, passuBas uneu B. . BepHanckoro o Hoocdepe, OTHEC 3eMHYIO KOpY, a
TAKXK€ PACTUTEJbHBIA U JXUBOTHBIA MHUp, MOYBY, BOAY U MUHEPAIbHOE ChIpbe K CreluduIeckum
NPUPOAHBIM pecypcam:

IPOCTPAHCTBY, B KOTOPOM NPOXOISAT >KU3Hb U TPy YENIOBEKA, C_, €ro MOJIOXKUTENbHBIMUA U
OTpPULIATEJIbHBIMK ~ Ka4yeCTBAMHM,  OJIATONPUSITCTBYIOIIMMH WM MELIAOUIMMU  Pa3BUTHIO
yenoBeyecTsa (PanmoHanbHOe mcnonb3oBaHue..., 1989). 3ro "nmpocrpancTBo B3aumoneiicreuil" E.
M. Cepree ompenensieT kak reojoruueckyto cpeay (1979). I'eonoruueckasi cpena - 3To "moObie
TOpHBIE MIOPOABI U MOYBBI, CJAralolIle BEPXHIOK YacTh 36MHOI KOpBI, KOTOPbIE pacCMaTpPHUBAIOTCS
KaK MHOTOKOMITOHEHTHBIE CHICTEMBI, HAaXOASIINECS IO/ BO3EHCTBUEM HHKEHEPHO-XO0351ICTBEHHON
NESITeIbHOCTH YEJIOBEKA, B PE3YJIbTATE Yero MPOUCXOAUT U3MEHEHHE NPUPOIHBIX I€0JIOTHUECKUX U
BO3HHKHOBEHHE HOBBIX aH-TPOIOT€HHBIX IPOLIECCOB, YTO B CBOIO OYepeNb BBI3BIBAET M3MEHEHUE
MH)XEHEPHO-T'€0JIOTHYECKUX YCIIOBHI ONpeneNeHHO Teppuropun”.

1.2. HousiTHe 00 aUTPONMOreNMHbIX H TEXHOTEHUBIX MPOLIECCAX

B cBsi3u ¢ XO35HCTBEHHO!N AEATEIBHOCTBIO YeJOBeKa Ha OOJbIIeil YacTu CylM MPUPOAHbIE
maHamadThl  NPEBPAIalOTCs B AHTPOIOTEHHbIE. JTO  CONPOBOXIAeTcst  aedopmanuei
reosiornueckoil cpeasl. E. M. Ceprees (1978) BbinensieT npupogHble, U3MEHEHHbIE YEJIOBEKOM U
BHOBb CO3JaHHble UM mporecchl. IlocnenHue OH OTHOCUT K HHXXEHEPHO-T€OJIOTHYEeCKUM
(aHTpPONOreHHBIM).

I[lo ® B. KommoBy (1978), mom aHTPONOre€HHBIMH IIOHMMAETCSl "COBEPLIEHHO
caMoCTOsITeNIbHAasT U 00OCOOJIEHHast KaTeropus TeOJIOTMYeCKUX IPOLECCOB W SIBJICHHUI,
BO3HHKHOBEHHE, MPOSBICHUE U pa3BUTHE KOTOPHIX CBSI3aHO C HHXXEHEPHO-XO3SHCTBEHHOW U
KyJbTypHO-OBITOBOI IesTeNbHOCThIO uesioBeka". K mpupomHO-aHTPONOreHHbIM OH MPUYUCIISET
NPUPOAHbIE T'EOJOrMYECKHE IMPOLECCHl U SIBJICHUS, U3MEHEHHBbIE UYEJIOBEKOM, HO BO3HHUKAIOLINE
HE3aBHUCHMO OT €r0 JESTEIbHOCTH.

C. II. Topmkos (1982) pasrpaHMYMBaET AHTPONOIE€HHbIE M IPHUPOIHO-AHTPOIOrEHHBIE
IPOLIECCHl IO JHEPreTU4YEeCKOMY HCTOYHHMKY. MI3MeHeHMsI 3€MHOM KOpBl, IO CBOEH 3>HEpreTHKe
Goniee W MEHEE HKBHBAJICHTHBIE N3PACXOIOBAHHON YEJIOBEKOM DHEPIHHU, OH PAaCCMAaTPUBAET Kak
aHTpOmnoreHHsle. Bce OCTabHbIE re0IOrHYeckrie COObITHS, CBSI3aHHBIE C IESITEIbHOCTHIO YEIOBEKa,
HO B OCHOBHOM pa3BHUBAaloLINecss Ojaromapss OrpOMHOMY HpPEBOCXOACTBY IPHPOIHOIO
SHEPreTUYECKOro BKJIala HaJ CHENAHHBIM YEJIOBEKOM, OTHOCATCS K MPHUPOJHO-aHTPOIOTE€HHBIM.
AHTpPONOTeHHbIE JK30IMHAMUYECKHE NPOLIECCHl OH pasfeNisieT Ha MpPOLECCHI-MEPONPUATUS U
npouecchl-ciiefcTBs. CBsi3aHHAast C JEATEIbHOCTBIO 4YeJOBEKa 3K30[UMHAMHKAa 3€MHOM KOpBI B
obweit popme umeer cnenyromuii Bug (I'opiikos, 1982).

AHTPONOreHHbIE POLIECCHI-MEPONPUATHUS

J IIpupoaHo-aHTpONOreHHbIE
IIPOLIECCHI
AHTpONOreHHbIE T

MpoUECChI-CIEACTBUA

Psan wuccnemoBarenell OTAAaeT NpEANOUYTEHHE TEPMHUHY 'TEXHOTEHHbIE T€OJOrMYECKHE
npoueccel". Tak, E. A. JIlyIIHUKOB MUIIET, YTO TEXHOr'€HE3 (AHTPOIOIeHe3) - 3TO "COBOKYIHOCTh
IPOLIECCOB, BbI3BAHHBIX MPOU3BOACTBEHHOW U OBITOBOM AEATENIHOCTHIO YEJIOBEKAa M BO3[EHCTBIEM
TEXHUKHM Ha MPHUPOIHBbIE 0O0bEKTHI aTMOCchepy, ruapocdepy, 3eMHyI0 Kopy u Ouochepy (Brirouas
yeJioBeka)".

A. A Maxopun (1985) ompenensroimyto pojib B Pa3sBUTUU HHXXEHEPHO-T€OJIOTMYECKHX
IPOLIECCOB OTBOOUT TEXHOTEHHbIM (pakTOpaM M XapakTepu3yeT HOBBI TUI OOMEHa B MPHUPOAE -
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TEXHOTEHHBIH, OTJIMYAIOUIUIACS OT OMOreOXUMHYECKOro MO ABIXKYLINM CHJIaM (LieJIeHanpaBIeHHast
NESITeIbHOCTh YEJIOBEKAa), JJIEMEHTaM B3aMMOAEUCTBUS (TEXHHUYECKHE COOPYKEHMS, MEXaHU3MBI,
MaTepuabl 1 1p.) 1 UHTEHCUBHOCTH.

IIpeoGnaparommasi posib TEXHOTEHHBIX (PAKTOPOB, TEXHOTEHHOTrO IepeHoca, OOpa3oBaHMUS
TEXHOTCHHBIX TPYHTOB M MHHEpAJOB, a Takoke HEraTUBHOE BO3AEHCTBUE pa3BUBAIOLIMXCS
IPOLIECCOB M SIBJICHUWII Ha Cpemy OOWTAaHUS 4eNOBEKAa W, CJENOBATEJIbHO, CaMOI0 YeJIOBEKa,
HECIOCOOHOr0 BO MHOTMX CJIy4asX YHPaBJISITh UMM, MO3BOJSIIOT OTHECTH JaHHbIE MPOLIECCHI K
KaTerOpuy TEXHOT€HHBIX.

PaznuuHble BUIBI NESATEIBHOCTH 4eNIOBEKa, Biusmouine Ha 3eMHyro kopy, C. I1. T'opuikos
00BbEANHSAET B HECKOJIbKO TUIIOB MEPOTIPUSITHIL:

1)noObiya TMONE3HBIX HCKOMAeMbIX, 2) ypOaHO-NPOMBILUIEHHbIE, 3) BOAOXO3SICTBEHHBIE,
4) KOMMYHHUKALIOHHO-TPAaHCIIOPTHBIE BHE ropoxua; 5) CENbCKOXO035ICTBEHHBIE,
6) 1eCOXO3sIIICTBEHHBIE, 7) peKpealroHHble; 8) BOEHHble. MHOrME W3 HUX MPOSBIISIOTCS
COBMECTHO.

A. A. MaxopuH (1985) Ha ocHOBe aHaJIM3a paHee MPEIJIOKEHHBIX KIaCCH(UKALMIA BbIIEISET
11 OCHOBHBIX BHIIOB TEXHOTCHHBIX BO3JEHCTBHII Ha TeOJIOTMYECKYHO cpeny:. 1) craruueckue
Harpy3kyu OT MHXXEHEPHBIX COOPYXEHMI; 2) MUHAMUYECKHE HArpy3Ku, 3) CTPOUTEIbHbIE BBIEMKHU,
CO3/laHHE KapbepoB; 4) co3laHME MOA3EMHBIX IOJIOCTEH;, 5) 3eMIIsIHbIE COOPYXkKEHHUs (HachIy,
OTBaJibl); 6) CO3MaHNEe BOOOXPAHWINLI, 7) CO3aHKe KaHAIOB; 8) rpynmnoBbie BOA03a0opbl, 10ObMa
He(TH U rasza; 9) opowenue 3emenb, 10) cOpoc U CKIIAAUPOBaHKE MPOMBILLIEHHBIX BOA M OTXOIOB,;
11) HapyIeHNe PaCTUTENBHOTO U IOYBEHHOT'O IMOKPOBA.

B nocnenyromux pasgenax pacCMOTPEHbI HEKOTOpPbIE OCHOBHBIE BHUABI TEXHOTEHHBIX
BO3JENCTBHIT Ha reojiornueckyro cpeny Ilepmckoii odbnactu.

2. JAOBBIYA HOJIE3UBIX HCKOUAEMBIX U EE CIIEJACTBUSA

ITone3nble wuckomaembie (razooOpasHble, XUAKHE W TBEPAbIE) MO MPOMBIIIIEHHOMY
UCTIONB30BAHUIO DPA3AESIIOTCS Ha rpynnsl: 1) pynHele (Metajuimyeckue), 2) HepyIOHbIE
(nemetannueckue); 3) roproune (kaycroOuonutel), 4) ruApoMHHEpajbHbie. [loNe3HbIe
MICKOIIa€Mbl€ MCIIOJIb3YIOTCSI VIS HY K MPOM3BOJCTBA Kak 0e3 mpenBapuTebHOI nepepaboTKy, Tak
U JUIs UW3BJIEYEHHs W3 HEro HeoOXOAUMBIX KOMIIOHEHTOB (pyma). s ueneili pasmerneHus
TOPHOAOOBIBAIOLINX MNPENNPUATHI CHUCTEMATUYECKH OTYYXKAAETCS 3HAYMTENIbHOE KOJIUYECTBO
3emenbHbIX yroauil. B CCCP 3a 9-10 maATuneTky Ajsi HeCeNIbCKOXO35HCTBEHHBIX LIeieil B CpeaHEM
3a roJl OTYY KIAJIOCh OKOJIO 2 MIH. ra 3emin (Mocusery, I'psisHoB, 1978). Jlonst ropHOROOBIBAOIIKMX
OpeanpusATUd MpU  3TOM pe3ko JomuHupyer. B  wmupe peiictByer cBpimie 40  ThiC.
rOpHOMOOBIBAIOIIUX MPEANPHUATHI C 00IIUM 00bEMOM MepepadOTKH TOPHOI MacChl 0koJio 30 MIIpa.
ky0. M B rog (Meronuka..., 1988). Ha 3emHom mape k 1980 r. oOpa3zoBaiuch OTBaJibl MOPOI U
IPOU3BOICTBEHHBIX 0TX0N0B B 00beMe 1598 ky6. km ([opiikos, 1982). B Hactosimee Bpems nmpu
ropHbIX paspaboTkax exeromHo nepemeutaercs okoyio 100 mupa. T mopoxas! (Kotnos, 1978), a k
2000 roay »TOT MoOKa3aTesb JOJKEH BO3PAcTH B 6 pas.

OObexTbl ropHOROOBIBAIOLIEH NPOMBIIUIEHHOCTH B 3HAYUTENBHOW CTENEHU BIUSIOT Ha
riyOOKHe rOPU30HTHI T€0JIOTMYECKOM CpeMbl, BhI3bIBAs IepepacnpeiesieHue HapsDKeHU B 3eMHOM
KOpe, U3MEHEHHE THAPOAMHAMUYECKHX M THIPOr€OXUMUYECKUX I1apaMeTPOB IMOA3EMHBIX BOJ
(Mupouenxko u ap., 1980; Ilnotaukos, Kpaesckmuii, 1983).

2.1. I3menenue reoIorn4ecKoi cpeanl B npouecce 100bI4H MOJ1€3H0r0 HCKOMAEMOro

BHMocunen u  MBJIpsssoB  (1978) nokasanu  OTpULIATENbHOE  BIIMSHUE
rOpHOAOOBIBAIOIIMX MPEANPHUATHI HA MHOTHME KOMIIOHEHTBHI TeOJIOrM4ecKoil cpenbl. M3meHneHwus
3eMHOW KOPBI MPOUCXOIAT KaK B MpoLecce NOObUU MOJIE3HOIO HUCKOMAeMOro, TaK U B pe3yJIbTaTe
nporeccoB-cinencTsuil. Ilpu wu3BIeYEHHH TBEPHABIX MCKOMAEMBIX OCYIIECTBIISIETCS KOMILIEKC
TOPHOTEXHHUYECKNX  MEPONPUATHI, KOTOpbIE MPUBOAAT K H3MEHEHHMIO TEOJIOTHYECKUX,
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reoMopQONOru4eCcKNX, TUAPOreOJOrHYECKUX, THAPOJIOTHYECKUX M METEOPOJOrMYECKUX YCIOBUM
Kak B paiioHe mOOBIYM, TAK U HA CMEXHBIX uomansx. Hanbomnee xapakTepHble BUObI BO3ACUCTBUS
rOPHOAOOBIBAIOLINX MPEANPHUATHII HAa TEOJOrMYecKylo cpeny. 1) OTuUyxaeHHe IUIOIaAed s
pasMeleHss TOPHONOOBIBAIOLINX MPENNpPUATHH, HMX KOMIUIEKCOB, CONPOBOXIAIOLIMX U
BCIIOMOTATEJIbHbIX COOPYXKEHHUH;, 2) HapyLIeHHe eCTeCTBEHHbIX JaHAWadToB, 3) HapyLIeHUE
€CTECTBEHHBIX CBOICTB I'€OJIOTMYECKONW CpeAbl 3a CUeT WCTOIIEHHUs 3alacoB IOMA3EMHBIX BOZ,
HAapyLUIEHUsT YCJIOBHII B3aMMOCBSA3M IIOBEPXHOCTHBIX M TNOA3EMHBIX BOX, 4) HapylIeHUe
€CTECTBEHHBIX CBOICTB T€OJIOTHYECKON CpeAbl 3a CHeT W3MEHEHUs reo(U3N4ecKuX IoJiei
(rpaBUTALIMIOHHOTO, 3JIEKTPHUUECKOr0, MArHUTHOTO, TEMIIEPATYPHOTO U 1p.); 5) CyMMa HapyLIEHHH,
NOCJENCTBUSIMA  KOTOPBIX  SIBJIIIOTCS. 3aMETHBIE WJIM  CYIIECTBEHHBIE OCJIOXXHEHUS IpU
HPOU3BOMCTBE FOpHBIX paboT (Meroauka..., 1988).

Ocobast rpynma MepompusiTHii NPOBOAWTCS B Mpeaeiax IUIOMAAd TOPHOTO OTBOHA U
CMEXHBIX TEPPUTOPHIA C LIEJIBI0 YMEHbLICHUSI HEraTUBHOTO 3¢ ekTa sBICHU, BOSHUKAIOIIUX MPH
no6brue. CaMOCTOSITENbHBII KOMILIEKC paboT - peKyJIbTUBALIUS 3eMeb.

Jo6bIua 13 KapbepoB CTPOUTENBbHBIX MaTepuanos pocturaer noutu 100%. Ilpu kapbepHOii
noOblue TOJIE3HBIX HCKOMAEMBbIX IepeMeIleHNe TOPHbIX MacC TEXHHUYECKUMH CpeICTBaMH
IIPOU3BOAMTCS:

1) mpu ynaneHuy BCKPBILUIHBIX ITOPOL; 2) MPH YCTPOMCTBE KaHAB AJIsl OTBOAA MMOBEPXHOCTHBIX
BOZ; 3) MpH U3BJIEYEHUH MOJIE3HOTO UCKOMaeMoro; 4) mpu GOpMUPOBaHUH OTBAJIOB U3 XBOCTOB IPU
oboramenun pyn. Bee aTu MeponpusiTusi NpUBOIAT K 3HAYMTENbHOMY M3MEHEHHIO penbeda. B. A.
OBunHHUKOB (OpMbI penbeda, CO3MAaHHBIE YEIOBEKOM IMPH KapbepHOW HOOBIME TOJE3HBIX
HCKOMAeMbIX, a TakKXXe NpU HUX mepepadoTke, MOApasAensieT Ha ACHYOAUUOHHBbIE (Kapbepbl,
TpaHIIeY, KaHAaBbl), aKKyMYJISITUBHbIE (BHELIHHWE OTBAJbl, HACBINHM, NAaMObl) M AEHAIyLHUOHHO-
aKKyMYJISITHUBHbIE (BHYTPEHHUE OTBAJIbI).

JpaxxHble pa3paboTKH POCCHINHBIX MOJIE3HBIX MCKOMAEMbIX M CTPOWMATEPUANIOB MPUBOIST K
00pa30BaHUIO BCKPBILIHBIX OTBAJIOB HYyCTOM MOPOIbI, KAPbEPOB, IUIOTHH, AaMO, BaJOB, BIIAJANH.

IMonzemuast moObIYa MOJIE3HBIX MCKOMAEMbIX BENETCS MyTeM CIHpaie0Opa3HbIX, CTBOJIOBO-
KaMEpHbIX U OOBIYHBIX BBIPAOOTOK, COCTOSLIMX M3 IIAXTHBIX CTBOJOB M wTOjNeH. [Ipu noObrue
Ka)KIOM THICSYM TOHH YIJIS [IaXTHBIM CIIOCOOOM Ha MOBEPXHOCTDb B cpenHeM aocrtasisercs 100-115
ky0. M moponbl (TroTioHoBa, 1987). B 1986 r. oOmas miomiagb, 3aHUMaeMasi OTBaJaMH Ha
teppuropuu CCCP, cocraBisia 10 Teic. ra. IloponmHble OTBajbl MOMHUMO OTYYXKIEHUS 3€MEJIb
CO3MAI0T 3arps3HEHUe OKpyxkaromeil cpeabl. IllaxTHble OTBaJbI MMEIOT pPa3NuHYK (opMmy:
IUIATOOOpa3HYI ONHOSPYCHYIO U MHOTOSIPYCHYIO, TpeOHEBUAHYIO, KOHUYECKYK. B CBsi3um ¢
HETaTUBHBIM BO3IECWCTBHEM OTBAJIOB Ha OKPYXAIOIIYIO CPEeNy BO MHOTMX CTpPaHaX YBEIMYHBAIOT
3aKJIAAKy MyCTOM mopozbl B moazemubie BbipaboTku. Cornacuo E. A. Bynsuno, B [Tonbine u ®PT
HyCTasi mopoaa 13 OOJIBIIMHCTBA YTOJbHBIX IIAXT 3aKJIaJbIBAETCS B BHIPAOOTAHHOE MPOCTPAHCTBO.
B ®PI" exxerogHo ¢ MOBEPXHOCTHU 3aKJIAbIBAETCS B MOA3EMHBIEC BBIpaOOTKH 3-4, Bo @paHimu 6-7, B
[Monbwe 4-5, B UCPP okomno 2 MitH. Ky0. M OPOABIL.

U3zpneuyenne noasemubix Box. B nocnennee Bpems B CCCP mpu noObIue yriis U3 KappepoB U
IIAXT €KEr0JHO BbIAAETCS Ha MOBEPXHOCTh OKOJIO 2,4 Ky0. KM IIaXTHBIX, APEHAXKHBIX U HIJIAMOBBIX
Boa (Mocunen, I'ps3suoB, 1978). B mpouecce moObluu yriisi OOBIMHO BCKPBIBAETCS HECKOJIBKO
BOIOHOCHBIX ropu3oHTOB. B Ki3en0oBckOoM kaMEeHHOYroJIbHOM OacceiiHe B CBsI3U C OOBOIHEHHEM
KapOOHATHBIX MOPOX KPOBJIM AOObIYA BENETCS C OTKA4YKOil BOAbL. BOmOMpHTOKHM M3 3aKapCTOBaH-
HbIX mopox pocturaroT 2000-2500 ky6. m/u. B pesynbrate GOPMHPYIOTCS OENpPECCHOHHBIE
BOPOHKH, U3MEHSIOTCSI YCIOBUS BOTOOOMEHA B 30HE BIIMSIHUS ILIAXT.

IMocTyneHne ra3oo0pa3HbIX U MbLIEBAThIX YacTHL B atMochepy. [Ipu exxerogHoit nodbrue 2
MIIPZ. T YIJIs M3 Henp u3Bjiekaercs 26,5 mupa. ky0. M metana u 16,8 mipa. ky0. M yIJIEKHCIOrO
rasa (Atipynu, 1979). C BeHTWIALIMOHHBIMH MMOTOKAMH BBIHOCHTCS Takxke Mmbuib. OHa oOpasyercs
IpU OTPy30YHO-TPAHCIIOPTHBIX paboTax M MPOAYLUPYETCs Ha 0OOraTUTENbHBIX (habpHKax.
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2.2. Upupoauo-Texuorenubie Npouecchl

ITpu pa3paboTke MOJIE3HBIX MCKOMAEMBbIX, COMPOBOXKAAIOLICHCS] U3BJICUEHHEM U3 MAacCHUBOB
TBEPAbIX, XXHUAKMX M Ta3000pa3HbIX MPOAYKTOB, CO3MAKOTCS YCJIOBUS IS Pa3sBUTHUS TaKHX
IPOLIECCOB, KaK OMOJ3HM, OOBajbl, OCHINM, OIUIBIBHHBIL, MpOCaiky, AedhopMauuud HOPON Haxg
BbIPa0OTKaMH, CTUXUITHOE HAKOIUIEHHE KYJBTYPHOI'O CJIOsI, HAPYLIEHUEe COCTOSIHUS IIOBEPXHOCTHBIX
BOJ (YMEHBLICHNE U YBEJIMYEHNUE PAaCX0/ia), 3arpsA3HEHUE ITOA3EMHbIX 1 IOBEPXHOCTHBIX BOI.

Bonootbop u ¢popmMupOoBaHHE IENPECCHOHHBIX BOPOHOK MPUBOMSAT K CHIDKEHHIO PacxOIoOB
pPeK, MCUE3HOBEHHIO POAHUKOB, HeOoypmmx pek. CienctBuem cOpoca CTOYHBIX BOJ SIBJISETCS
yBEJIMUEHHE pPacXOfa peK Ha OTAENbHBIX ydacTkax. COpOC LIAXTHBIX BOJ COIPOBOXIAETCS
3arpsA3HEHUEM MMOBEPXHOCTHBIX U ITOA3EMHBIX BOJ.

XUMHUECKUN COCTaB MIAXTHBIX BOJ 3aBUCHUT OT COAEPIKAHUS B YIJISIX U MOPOJAX YIJIEHOCHBIX
dbopmanmii cynbhUOHON cepbl, KapOOHATOB M PAaCCESTHHBIX 3JIeMEHTOB. [Ipu comep>kaHUU Cepbl
6onee 4% dopmupyrotcs kucnbie (pH 2-3) cynbdarHbie BoAbl ¢ MuHEpanu3auueii ot 3 1o 35 r/n. B
pe3ynbTaTeé CMELIEHHs B IPOLIECCe SKCIUyaTalud C MPUPOAHBIMH BOAAMM BO3pacTaeT HX
okucnuTenpHbli noreHman (pH nosbimaercs 1o 7,5). B3aumoneicTBys ¢ yriieM 1 nopoaaMu, OHU
npUOOpETaOT CyJb(ATHBINA KEIe3UCTO-aAIFIOMUHUEBbIN KaJblMeBblli cocTaB. ComepikaHue psima
MHKPOJJIEMEHTOB (CBUTa, MeNOy, LIMHKA, HHKeJs, KOOajibTa) YBENUYMBAETCS Ha HECKOJIbKO
TIOPSIAKOB.

H3MeHeHne reojorn4eckux, reoMopoOrHdeckux, ruapore0JOrniecKux, TuaPOJOrHIeCKUX
¥ METEOPOJIOTHYECKUX YCJIOBHI B paiiOHaxX IOOBIYM MOJE3HbIX HCKOMAEMBIX COMPOBOXIAETCS
NPOSIBJIEHUEM TPUPOIHO-TEXHOTEHHBIX IpoleccoB. Hekoropele W3 HHUX OXapaKkTepU30BaHbI
@ B. Kotnossm (1978).

I'opHble ynapel NPONCXOAST BCJIEACTBUE pasrpy3kH OSHEPrud Yhpyroi aedopmanuu
BBICOKOIIPOYHBIX CKaJbHBIX TMOPOA B MECTaX MAaKCHMaJbHBIX KOHLIEHTpALMH HANpsDKEHHH M MX
nepepacnpeneseHsi B CBSI3U ¢ MPOXOAKOW Ha riyOuHax oObHO Oosiee 200 M. ['opHble ymapsl
COIPOBOXIAIOTCS MECTHBIMU TEXHOTEHHBIMH 3EMIIETPSICEHUSIMH CIIOH 6-7 OayuoB. MOXHO
HPENNnoOI0XKUTh, YTO OHU MPOBOLHUPYIOTCS B HEKOTOPBIX CIIydasx CJIAObIMU TEKTOHHYECKUMHU
semneTpsiceHusiMi.  [Ipu mporuGanum u aedopMaliyi KPOBJM BbIPAOOTAHHOTO INPOCTPAHCTBA
AKTHBHM3UPYIOTCS OOBaJIbHBIE MPOLIECCHI B MOJIOCTSIX M MeEIllepax BbIIIEeKAIUX 3aKapCTOBAHHBIX
M3BECTHSIKOB.

BHe3anHble BBIOPOCHI yriii U rasa B BbIPA0OOTKM B 30HaX TEKTOHHYECKUX HapYIIEHHI
YTOJIHOTO IJIACTa XapaKTepHbI AJis nryouH O6osee 100-250 m.

IIpopbIBEI NOBEPXHOCTHBIX M TMOA3EMHBIX BOJA BO3HHKAIOT BHE3alHO IPU BCKPBITHH
BOJJOHOCHBIX TOPU30HTOB Y€pe3 TPELUHBI M HyCTOTHI.

ITomzeMHbIe MOXKaphbl B pe3yJIbTaTe CAMOBO3IOPAHUS U 3arOPaHUs PU MPOU3BOJCTBE T'OPHBIX
paboT COMPOBOXKAAIOTCS OOPYIIEHHEM U CIBUXEHUEM TOPO.

B menpeccHOHHBIX 30HaX, BO3HUKAIOIIMX MpPU OTKAYKaX BOXbL, MPOUCXOIOAT (PHU3UKO-
XUMUYECKHUe HM3MEHEeHUus! mopox: (uibTpalMoHHAas AedopManus, MON3EMHbI pa3MbIB U BBIHOC
BEILECTB, NHOT/A MIPOLIECCHI KOJIbMAaTALIHH.

K rpynne noBepXHOCTHBIX OTHOCSITCSI IIPOLIECCHI HA TOBEPXHOCTH U B TOJIIIE UCKYCCTBEHHBIX
TPYHTOB M B 30HE WX BIUSHHS. BbIBETPUBAaHHE U IMOYBOOOPAa3OBaHME, JOJIOBBI MEPEHOC U
aKKyMyJUILMSI, KPHOTE€HHbIE TNPOLIECCHl, YCKOPEHHas »JpO3Us, YCKOPEHHAs aKKyMYJILUS,
TEPMHUUECKHE OMOJI3HU - OOPYLISHUs] ¥ BHIOPOCHI MOPOABI MPH TOPEHUHN OTBAJIOB, & TAKXKE MPOBAJIBI
HaJ TOpPHbIMH BbIpaOoTkamu. YacThb W3 HHUX MNPHUBOAUT K YBEJIMYEHUIO XUMHYECKOTO U
MEXaHNYECKOr0 PEYHOIr'0 CTOKA.

CamoBO3ropaHue TEPPUKOHOB, BBIBETPUBAHME M IOYBOOOpAa3OBaHHE. 3HAYHTENbHBIE
U3MEHEHHsT BCEX JJIEMEHTOB JaHAmagTa HAaONIOOAIOTCS B 30HE BIMSHUS MOPOAHBIX OTBAJOB
yroypHbIX mWaxT. [Ipy noObde KaXaol THICSYM TOHH YIVIA IIAXTHBIM CIOCOOOM Ha MOBEPXHOCTD B
cpenneM noctasiyisiercss 100-115 xy6. M mopoxns! (TroTroHOBa, 1987). B 1986 r. ofmas miomans,
3annmaemas orsasiamu Ha teppuropuu CCCP, cocraBuna 10 Teic. ra. [lopogHbie OTBaJIbI TOMUMO
OTUYXIEHUs 3€MeJIb CO3IAI0T 3arps3HEHNE OKPYIKAIOIIEHN CPeNbl.
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IToponHbIie OTBaJIbI COCTOSIT U3 OOJIOMKOB apriJUINTA, MECYAHUKA, N3BECTHSKA C BKJIIOYCHHUEM
yrisi. OHM CKJIaAMpYIOTCSA B BUZAE TEPPUKOHOB BBICOTON 10 80 M, KOTOpbIE BCIEACTBUE HATMYMS
rOpIOYMX BEIIECTB BO3roparoTcs. Iloponabl OTBalOB TIE€OXMMHYECKH HEOOHOPOAHBI, 4YTO -
OTpeneNseTCss JINTOJIOTHEH pa3pabaThiBA€MOM TOJINYM, TEXHOJOTHEH MOOBUTM M MPOLECCaMu
npeoOpa3oBaHusl YIJIEOTXOA0B HA 36MHOW MTOBEPXHOCTH.

B coctaB yrieHOCHBIX TOJII BXOIAT IJIaBHbIE U Mauible 3yeMeHThl (Mertamtorenust..., 1987).
I'maBHble ¢ coxepxaHueM Oosiee 1% mpeAcTaBieHbl 3JEMEHTAMH OpPTraHUYeCKOW YacTH
KaycToOuonuToB (yrjiepoz, BOOOPON, .-KHCIOPO, a30T), 30J000pa3yOIIMU dJIeMEHTaMH yIJieil U
opPOAOOOPa3yOLIMMKA BMEUIAIOIINX UX MOPON (KPEMHUM, aIFOMUHMIA, KeJIe30, KalbLuii, MarHHi,
Kaluuid, HaTpuil), TOKCMYHBIMH M TEXHOJOTMYECKU BPEAHBIMM KOMIIOHEHTaMHU TOIUIMBa (cepa,
hocdop).

Conepxanue cepbl MO OTHENbHBIM MECTOPOXAEHUSIM nocturaer 12%, a Ha HEKOTOPBIX
JIOKaJIbHBIX y4acTkax 10 20%. Haubonee BwicokocepHuctbie yrimm IlogmockoBHoro, J{oHeLkoro,
Kuzenosckoro (cpennee coxnepxanue 5,2%), JIHEnmpomeTpoBCKOrO U HEKOTOPBIX APYTUX
MecTopoxkaeHuil. TBepable kayCTOOHONUTHI COAEPIKAT cepy B Cynbdunax (MUPHUT, pexe MapKasuT),
OpPraHMYeCKHX COEINMHEHMsX, Cyibdarax (THIC) W SJeMeHTapHOM Bupae. B  okucnurenbHOM
00CTaHOBKE 3€MHOI TMOBEPXHOCTH TaKHe OJJIEMEHTHI, KaK cepa, KajbLUil, MarHwii, HaTPHIi,
BXOMAIIME B COCTaB yrjed U NOponooOpasyoIIMX MHHEpPaloB, OONaJalT O4YeHb CHUJIbHON
MHTEHCUBHOCTBIO MUTPALIUH.

CxyiagupoBaHHBIE Ha TOBEPXHOCTH 3€MJIM IOPOAHBIE OTBAJBI MOJABEPrarOTCS TEXHOT'€HHOU
MUHEpaIU3aliK B pe3yjibTaTe MPOLIECCOB MEPeIUIaBiIeHuss U 00XKUra MOPO., MEPErOHKH YIIIUCTBIX
BKJIIOYEHUH, (yMapONbHBIX SIBJICHWUI, BBIBETPHBAHUS M MOIYT PAacCMAaTpPUBAaThCI B Ka4yecTBE
MHHEPAJIbHO-CHIPbEBOI0 KOMIUIEKCA, OOBEAMHSIOIIEr0 KaK MNPUPOOHBbIE, TaK U TEXHOTCHHBIE
MuHepasisl. Hanpumep, cpeny TeXHOreHHBIX MUHEPAJIOB T'OPENbIX OTBAJIOB YTOJNBHBIX MPEANPUSITUN
YensaOMHCKOro yrojpbHOro OacceiriHa omucaHo 43 BHOA, U3 HUX 15 YCTaHOBJICHHBIX BIEPBbIE IS
VYpana, 9 - nna CCCP. Cpenu MuHEpaliOB - CaMOpPOIOHOE >kKeje30, rpadur, cepa u apyrue
cepocozepiKaliie MHUHEpabl: KOTCHWT, NUPHT, MUPPOTHH, XaJbKO3WH, KOBEJUIMH, TaJICHUT,
OJIbTaMHT, BOIHBIA MOJMHUCYJIb(PUI KanbLus, CyJbQaluMHT, CyJb(paTbl aMMOHUS, AJTFOMHHUS,
MmarHus u apyrue (HecHokoB u nip., 1988).

B 30He BbIBETpUBaHUS TEXHOTEHHBIE TPYHTHI CIIEAYET PpPacCMAaTPUBATh KakK CIIOXKHbBIE
reOXMMHUYECKHUEe CHCTEMbI, B KOTOPBIX OOpa3ylOTCs PAaCTBOPUMBbIE M HEPACTBOPHMBIE MPOAYKTHI,
BIMSIOIIME HAa TEOJIOTMYECKYI CpeAy, W HHXeHepHble coopyxkeHHs. OCOOEHHO WHTEHCHBHO
INPOTEKAIOT XHMUYECKOe ¥ OHOXMMHYECKOe BbIBETPUBAaHHE, OKHUCIEHHUE, pPACTBOPEHUE,
BBILIEIAYMBAHNE, METACOMATO3, TUAPOJIN3, THAPATALS.

OKuCIIeHHIO NOABEPTalOTCs U IPyriue MUHEpaJibl C 3aKMCHBIMU (popMamu aToMOB. OKUCTIEeHNEe
cynbpunoB xkenesa (MMPUTA, MapKa3uTa) COMPOBOXKIAETCS BBIAEICHHUEM CEPHOW KHUCIOTHI U
cHmkeHueMm pH no 3,5-1,5. Dk3oTepMudeckue peakiyy, 0 MHEHUIO HEKOTOPBIX HCCIIeNOBaTENeH,
NOBBIMIAIOT TEMIIEPATYPY IO YPOBHS CaMOBO3ropaHusi. I MAOponu3y NOABEPraroTCs CHIIMKATHI,
NpUYEM PaCTBOPUMBIE COEIMHEHNS SKCTParupyrOTCsL.

OK30TepPMUYECKNE pPEaKLMU NPUBOMAT K CaMOBO3TOPaHHMIO OTBAJOB. [ OpeHHe OTBaJIOB
HPOJOJDKAETCS] B TEUYCHHE HECKOJBKHX JIET. DTO BEAET K 3arpsi3HEHHI0 aTMOC(ephl MPOAYKTaMU
rOpeHHs U OCAXKICHUIO JIX Ha MOBEPXHOCTH 3eMiu. B atmocdepy BrIOpachIBaeTCs ra3oBblid IbIM,
TBEpPAbIE YaCTUIBI KOTOPOTO IPENCTAaBJIEHbl Cakel, KOKCOM, CHJIMKATHBIMU IIapUKaMU,
KPHCTAJUIAMH THIICA ¥ OPraHMYeCKUMU OCTaTKaMu. B ra3oBoii ¢ase npeoOnanaroT CEpHUCTHII ra3 u
OKHCJIBI a30Ta.

3. TEXHOT'EMHUBIE BO3JAENCTBHUS HA I'EOJIOTHYECKYIO CPEY B
KHU3EJIOBCKOM KAMENHNOYT'OJbUOM BACCEUHUE

3.1. O6mue cBexenns o 6acceiine
KusenoBckuii yrosibHblii 0OacceiiH pacmojioKeH B 3amagHOM CKJIag4yaTroil 30He Ypana.
VYTIIeHOCHBIE OTJIOXKEHMS MPOTATMBAIOTCS MOJOCON (mmpuHa 5-20 kM) Ha paccTostHUM 0koJyio 150
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kM. [Inomanp Gacceitna okono 200 kB. kM. 3amacel yrist 464 muH. T (1985 r.). Yronb OTkpeIT B
1783 r., mo6wiua Hayata B 1797 r. B roas! Benukoii OreuectBenHol BOMHBI 1941-1945 rr. qoObiya
nocruryia Makcumyma (mo 12 muH. T yris B rox). B cBs3u ¢ orpaboTkoii 3amacoB Ha BEPXHHX
rOPU30HTAxX M00BIYa YIiIsl CHU3MWIACh U B 1984 r. coctaBuna 3,7 MIH. T.

B manomomHoit (50-250 M) yriaeHocHOW (opMaluy BHU3EHCKOro sipyca HIDKHEro kapOoHa
COIEPKATCS YeThIPE YrONbHBIX IUIACTa paboueit MOIHOCTH, U3 HuX miacThl Ne 11 u 13 MOIIHOCTBIO
0,6-3,5 M (MakcuMaJibHOM 2,5 M) MMEIOT IMOYTH MMOBCEMECTHOE PACIPOCTPAHEHUE M 3aKIIIOYAIOT
okono 75% obmux 3amacoB yris. Ilnactel Ne S u 9 mocturaror pabouero 3HaueHUs: Ha JIOKAJIbHBIX
yuactkax. K cesepy ot p. SiiBbl (Bumepckuii paifoH) NpOMBILIIEHHAs! YTIIEHOCHOCTh OTCYTCTBYET,
K tory ot p. Uycosoii (UycoBckoii paiioH) M3BECTHA Ha HEOOJBIIUX MECTOPOXKACHUSX. XapaKkTep
3aJIeraHusl IJIACTOB JIMH30BUAHBIHA, CTPOEHHE OOBIYHO MPOCTOE.

I'naBHas TeKTOHMYECKas: CTPYKTypa MpeNCTaBlIeHa MEPUANOHAIBHO BBITSHYTOM LEHTPAJIbHOU
aHTUKIMHaIbHON 30HOW. K 3amamy or Hee pasBurbl I'maBHas KuzenoBckasi aHTUKIMHAND,
Kocoropckasi, KocbBuHCKast 1 YCbBUHCKasl CUHKJIMHaMM, K BOCTOKy - Kocmamcko-Ilonynennas,
ITymuxuHckast, bpycHsaHckas u I'pemsumHCKass cuHKJIMHAMM. [yOuHA 3ajieraHusi yrieHOCHBIX
oTnoxeHuit ¢ cuHKIUHAIIX 600- 2000 M. OCHOBHBIE CTPYKTypbl ¢ Hauboyiee BBICOKOM
YIIeHOCHOCThIO - ['maBHasi KusenoBckas aHTuiimHamb ¢ KpyTthiM (50-70°) 3amagHbiM U Oosee
nosoruM (20-40°) BocrounbIM kpbuibsiMu, Kocnamcko-ITonynenHas, YcepBunckas u ['pemsiunHckast
CHUHKJIMHAJH.

VrneHocHasi ToNa MHTEHCHMBHO JucioLupoBaHa. KpymnHble cCONpsDKEHHbIE JIMHEHHBIE
AQHTUKJIVHAIbHBIE W CHHKJIMHAJIbHBIE CTPYKTYpBl, OpaxHUCKJIaOK{d OCJIOXKHEHbl BTOPUYHOMN
CKJIQIYaTOCTBIO M KPYMHBIMH HaJBUTaMHU C aMIUIUTYAOW CMELIEHUs B COTHU U TBHICAYN METPOB U
BOCTOYHBIM TMaJE€HHEM CMeCTUTeNsd. Pa3BUTBI MaJlOaMIUTUTYOHBIE  (JIEKCYphl,  B30OPOCH,
CTyneH4aTble COPOCHL

VYram xkamMeHHbIE, MPEUMYIIECTBEHHO AIOpeHOBble, MapoKk I' um JK, MOBBIIIEHHO 30JIbHBIE,
BBICOKOCEpHHUCThIe. [lepcrieKTHBbl HajbHEWINEro pa3BUTHs OacceliHa KpaiiHe OrpaHUYEHBI.
HeocBoeHHbIE MECTOPOXKIEHHS U. YYaCTKU XapaKTepU3YIOTCs ClIabOi YITIEHACHIIEHHOCTHIO I
CJIOXXHBIMU FOPHO-T€0JIOTMYECKUMHU yCIOBUSIMUI

Jo6buy yris maxtamu rryOuHoi B cpenHeM 500 m ocywmectsiser 10 "Kuszenyrons". B
Oacceiine padoraer 18 maxT MomHOCTBIO 120- 500 ThIC. T/TOA. YT YaCTMYHO MCHONB3YIOTCS (B
CMEeCH C KY3HELKMMHM MaJOCEPHUCTBIMU YIJSIMH) IUI1 KOKCOBaHMsI Ha [ 'yOaxumHCKOM
KOKCOXMMMYECKOM 3aBofe. IlomyuyaeMblii KOKC HCNOJNB3yeTCs IJis1 IUIABKM HHKEJIEBBIX pPYI.
OcHoBHast 4yacTh HOObIBAEMBIX yIieil HOET Ha dHepreTudyeckue Hyxabl. Ha Ttepputopuu OacceiiHa
pasBuTa rOpPHOpPyIOHAas M mepepadaThIBAIOLIas OTPACHM MPOMBILIIEHHOCTH C LIEHTpaMH B IT.
Anekcannposck, ['pemsuunck, I'ybaxa, Kuszen, Uycosoit u np. (Muponos, Ilomsikos, 1987
Muponos, 1982). I'opHO-reoorn4ueckue yCioBusi pa3paboTKH CI0XKHbBIE BCIEACTBUE UHTEHCUBHOM
HapyleHHoe(tm) Tomm u Oompuiux rIyOuH paspabotku (mo 1020 M), OOBOOHEHHOCTH
3aKapCTOBAHHOM BbILIENEXAIE! TOIIIH U3BECTHSIKOB.

3.2. N3menenne reoJiorn4ecKoi cpeabl NoA BO3AelCTBHEM TBEPAbIX 0TX00B yrJieA00bIun

Haubonee cymecTBeHHOe BO3AEHCTBHE Ha TI'EOJIOTHMYECKYI0 CPEAY OKa3bIBAIOT OTXOJBI
yraenoObliu M yrieoOOoralieHus], CKIagupyeMble B OTBAJbl U LIAXTHbIE BOIbL, cOpachiBacMblie B
ruaporpapUYecKyro CeTh.

ITepemerenre MOpox Ha 3EMHYIO ITOBEPXHOCTh U3 30HBI KHCIOPOAHOrO AedHLUTa, pa3rpy3ka
UX OT TOPHOrO AaBJICHUs] MPUBOAST K OOPa3sOBAHUIO TEXHOT€HHBIX I'PYHTOB OTBAJIOB YTOJBHBIX
IIAXT, B KOTOPBIX AaKTUBH3HPYIOTCS (U3MUECKoe BBIBETPUBAHUE, OKHCJIEHHE, PAaCTBOPEHUE,
TMApONIN3, TUApATalys, METacoMaTo3 M JApYyrue Mpouecchl. B pesynaprare 3THX NPOLECCOB
BO3HUKAIOT PAacTBOPUMbBIE U HEPACTBOPHMBIE MPOIAYKTHI, BIMAIOIINE HAa OKPYXKAIOLIYI Cpeay u
VHXXEHEepHbIe coopyxeHus. Ilopoarl OTBaliOB reOXMMHUYECKH HEOJHOPOAHBI, UTO ONpENENsAeTCs
JIUTOJIOTHEN YIVIEHOCHOM TOMNINM, TeXHOJorueil noObMu U Ipoumeccamu IpeoOpa3oBaHUs
YIJIEOTXOAOB Ha 3eMHOM oBepxHOCTU. OHU CKIAAUPYIOTCS B BUI€ TEPPUKOHOB BBICOTOMN 10 80 M.
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Ilo manneim M. B. EpemuHa, copepxaHue 4YHCTOrO yIVIA B COCTaB€ MECTOPOXKACHUM
Kuzenosckoro kaMeHHOyrojpbHoro Oaccefina konebnercs ot 71 (IlymuxuHCkoe, ImaxTa
IMMymuxunckas 1) no 94 (I'naBHas aHTUKJIMHANG, maxTa Kiodyesckas), riuHel ot 2 10 18, mupHTa
or 1 no 9%. XapakTepHoii peakiueii mpeoOpa3OBaHUSA-OTBAJNIOB SIBJISIETCS OKHUCIIEHHE MUPHUTA B
cynbgpatel. OOpasyromascs Mpud 3TOM CepHas KHCIOTa BO3IEHCTBYeT Kak okuciaurenb. OHa
pasyaraer CUJIMKaThl. B KuCIOl cpeme CTaHOBATCS MOABMXKHBIMU MHOTHE 3JIEMEHTHL. PacTBOpBI
O0OramLaloTCsl JKeJie30M, AJIOMHHUEM, MarHueM, HaTpueM, KajiueM. Peakuuu OKHUCIEHHs
COMPOBOXXIAIOTCS BBINEJIEHWEM TeIUla U CaMOBO3rOpaHHEM OTBaJIOB. B Mecrtax ropeHus
Temneparypa gocturaer 1000°.

I'opeHue OTBaJOB NMPOMOJIKAETCSI B T€YEHHUE HECKOJBKUX JIET. DTO BENET K 3arpsi3HEHHIO
atMoc(epbl MPOOYKTaMU TOPEHUS M OCAKAEHHI0O MX Ha MOBEPXHOCTU 3emin. B atmocdepy
BBIOPACHIBAETCST Ta30Bblii JbIM, TBEPIAble YaCTHLbI KOTOPOTO MNPENCTABIEHBI CaXel, KOKCOM,
CHWJIMKATHBIMHU IIAapUKaMH, KPUCTA/UIAMU THIICA U OpPraHMYeCKMMHU OcTaTkamu. B ras3ooii dase
npeobiafaeT CePHUCTBIN a3 U OKUCIIBI a30Ta.

B pesynbraTe npoueccoB BbIBETPUBAHU, 00OXKUra M MeperviaBieHus], GyMapoOJbHbIX SBICHHI
B CKJIQJIUPOBAHHBIX Ha IOBEPXHOCTH TOPSIIMX U OTTOPEBIIMX OTBajaxXx 0Opasyercsi KOMILIEKC
NPUPOAHO-TEXHOT€HHBIX MIHEPAJIOB.

IIpencraBneHne o reoxumuu OTBaJOB KuzenoBckoro OacceifHa M NPOTEKAIOUIMX B HUX
npoleccax TEXHOI€HHOM MHHepaln3aliiil MOJYyYeHO Ha OCHOBE M3Y4YE€HMs HX MHHepajoruu. B
npobax rpyHTta u3 orBajioB waxT uM. Kammaumua, um. Kpyncko#i, um. Ypuukoro, L{eHTpanbHO#,
Kirouesckoii, a Takxe co aHa p.KoCbBbl, Ha y4acTkax, CI0XEHHBIX OTBaJlaMU, OOHapyxeHO 43
MHHEpaJia. JTO MHHEpaJibl, XapaKTepHbIE AJI1 YIJIEHOCHOW TONIIM (NMEpBUYHbIE) M HPOXYKTHI
TEXHOTE€HHBIX TEOXMMHUYECKHX MpoueccoB (BropuuHble). Cpenu HHUX NPUCYTCTBYIOT Cepo-
cofepaKalye: MUPUT, MAPKA3UT, IPO3HT, AJYHUT, TUIIC.

OpHUM M3 3arps3HAIOIIUX 3JieMeHTOB siBjsieTcs: cepa. E. M. Hukudoposa u H. I1. Connuesa
(1985) HameuaroT cienyoouye OCHOBHbIE NCTOYHUKU MOCTYIUICHUSI CEPhI B MPUPOIHYIO cpeay: 1)
SHEPrOOTONHTEJIbHbIE CHCTEMBI; 2) O0OOraTUTENbHbIE M KOKCOXMMHYECKHE MpPeANpUsATUs;, 3)
IIAXTHBIE BOPBI, 4) OTBAJIBL, COIEPIKALINE CYJIb(PUABL, 5) MAXTHBIE BOIBL

Conepkanue cepbl Cyab(OUAOB B Pa3HOBO3PACTHBIX OTBajiax H3MeHsieTcs OT 3,5 mo 8,0
NPOLIEHTa, COCTaBJIsAsi B cpenHeM 5,5 mponeHrta. Ilopoas! umeroT cuibHOkuCHyro peakumo (pH
BOAHOI cycnensuu 1,9  2.6), cnabo M3MEHSIOLIYIOCS CO BpeMEHeM: B OTBaJiax mopon 50-jeTHero
BO3pacTa COXpaHsETCs CUIbHOKHUCAs cpena (Tadu. 1).

Tabnuua 1
HexoTopbie xXumMHUYecKHe CBOICTBA BCKPbIMHULIX MOPOA
Ku3senosckoro yroasuoro 6acceiina no E.M. HUukudoposoii u U.1. Connuenoii (1985)

JoxneBble W Tajibie BOABL (DUIBTPYIOIIMECS 4Yepe3 TOJIIY OTBAjJOB U CTEKAIOLIME MO UX
MOBEPXHOCTH, OOOrallaloTCs PAacCTBOPUMBIMU COEAMHEHUSIMH U (HOPMHUPYIOT TEXHOTE€HHBIE
reoxumuueckue notoku. CopepkaHue CyiabhaT-MOHOB B OSTHUX IIOTOKaX MOXKET IJOCTUTaTh
3HAaYUTEJbHbIE BeTMUnH (Tabn.2).
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Coaep:xauune cyibdar-nona B pujibTpalHOUMBIX BOAAX
Psana maxt Kuseinosckoro 6acceiina
Ho E.M. Huxudoposoii u U.U. Cosunesnoii (1985)

Haubonee BbiCOKOE comeprkaHue CysibdpaT-uOHa HaOJromaeTcs B (QUIBTPALIMOHHBIX BOAAX,
NOCTYMAKLIMX U3 OTBAJOB S-JeTHEro Bo3pacta. B cynbdatHOil Gopme MepeHOCATCS Keje3o,
QIIOMUHUI, MapraHel], npeodyafaroInye B paCTBOpax, M Psii TOKCHYHBIX TSDKEJIBIX METAJLIOB,

CocraB 1 KOJMYECTBO (PUIBTPALMOHHBIX BOJA 3aBUCSAT OT PEXHUMa aTMOC(HEPHBIX OCAIKOB.
ITocne BhIMaseHUss OCAOKOB KOJMUYECTBO BOIHOPACTBOPUMBIX COEAMHEHUIN B IOTOKAaX 3aMETHO
HajaeT, OOHAKO MOCJIe OKOHYAHUS AOXKIS BBICOKHME KOHLIEHTPALUUH CyJib(aToB B (PUIBTPALIMOHHBIX
BOJax OBICTPO BOCCTAHABIMBAIOTCA. MEHseTCS M KUCJIOTHOCTh BOA. Hapsimy ¢ pacTBOpeHHbIMU
BEILECTBAMHM TEXHOTCHHbIE MOTOKH IMEPEHOCST OT OTBAJOB OOJBIIOE KOJMYECTBO KOJUIOMIHBIX
COEOMHEHUN M MEXaHUYECKUX B3BECEH, Cpeau KOTOPBIX 3HAYUTENBHYIO pOJIb TaKXkKe HUIPAIOT
COEIMHEHUS CEepBL

3arps3HAIOIUM KOMIIOHEHTOM sIBJIsieTCsl He Toybko cepa. Ilo manneiM M. A. 3yeBa u C. A.
bakunoit (1980), wuccnenoBaBIIMX COCTaB MOBEPXHOCTHOTO CTOKAa C TEPPUTOPUHM  IHAXT
IMMymuxuHckas u IIupokoBckasi, OCHOBHBIMU 3arpsi3HSIOLIMMUA KOMIIOHEHTaAMH JTOXKAEBOI'O CTOKA
SIBJIIFOTCS B3BEIIEHHBIEC BElleCTBa - 10 324, amomunHuii 1o 1620, xene30 (IByX- U TPEXBaJEHTHOE)
10 3496 mr/n. MakcumainbHOe cozepkaHue Cyib(aToB qocturaer 15,9 npu MuHepanu3ayy BOIbI
18,9 r/n. OOHapy>xeHbI Takxke MUKpodeMeHThl: Hukenb 0,9; mens 0,3; cunen 0,06; kobansT 1,7
mr/n. OObexTamy, 3arps3HSIOLIMMU MOBEPXHOCTHBIA CTOK, 3[€Ch SIBJISIIOTCSl MOPOIHBIE OTBAJIbI
oborarurtesnbHbie (HaOpUKU, YTONbHBIA U JIECHON CKJIafbl, KOTeNbHas u ckian ['CM.

3arpsi3HEHUE PacIpPOCTPAHSAETCS U Ha MOYBBI, BAaJIOBOE COIEPIKAHUE CEPbl B KOTOPHIX MOXET
nocturatbh 5%. KomnuecTBo MmoOmBMXKHBIX (BOJHOPACTBOPHUMBIX) COEAMHEHUN Cepbl B IOYBAX,
COZIep>KaHNe OTHENbHBIX ()OPM DJIEMEHTa, €ro BAJIOBOE COAEPIKAHHE MEHSIOTCS B BEPTHKAJIBHOM
paspese, MO Mepe yHaJeHUs OT KCTOYHMKA 3arps3HEHMs, IPU CMEHE OKHUCIIHTEJbHO-
BOCCTAHOBUTEJIbHBIX 00CTaHOBOK. IIpu cMeHe OKHMCIHUTENbHBIX OOCTAHOBOK BOCCTaHOBUTEJIbHBIMU
MOTyT (OPMHPOBATHCS 30HBI AKTUBHOIO HAKOIUICHUS 3JIEMEHTa Ha PACCTOSHUHM OT HCTOYHHKA
3arpsisHeHus 10 1,5-2,5 kM u Gojiee B BUAe BTOPUYHBIX CYJIbGHUIOB (IUPUTA).

E. M. Huxudoposa u H. I1. Connuena (1985) mpuxomst k BbIBOAY, YTO B OKHUCJIUTEJIBHOI
O0OCTaHOBKE IOYTH BCS TEXHOTeHHas cepa wmurpupyer B ¢Qopme cynbpatoB. B TaexHbIX
JaHAamadTax TakMe AHOMAJMHM OTHOCUTEJIbHO HEYCTONYMBBI W AaKTMBHO Jerpaaupyir. B
BOCCTAHOBUTENIbHBIX WJIM MEPUOJNYECKH BOCCTAHOBUTENBHBIX YCJIOBUSX YBEIMYUBAECTCA OIS
HMUPHTHOM CEpPbL, YTO CIIOCOOCTBYET 3aKPEILICHHIO 3JIEMEHTa B IIOUBAX AaXKe B YCJIOBHUAX T'YMHIHOTO
KiMara. Bropuunble cynbdunabl, 0Opa3oBaHHbIE B aHA3POOHBIX YCJOBUSIX, MOTYT CIYXKHTb
NPUYMHON BO3HUKHOBEHHS TMOYBEHHON TOKCHMYHOCTH B pe3yJbTaTe MPOLIECCOB MMMOOMIN3ALMU
TsDKEJbIX MeTajuioB. TexHoreHHble (QIronabl, GOPMUPYIOLINECS HA OTBAJaX U B 30HAX UX BIIUSHUS,
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KpPOME YXYIIIEHUS SKOJIOTHYECKOTO COCTOSTHUS OKPY KAroIIel Cpeabl BEAYT K U3MEHEHHIO (PU3UKO-
MEXaHUYECKUX U (UIbTPALUMOHHBIX CBOICTB TPYHTOB, YTO MOXET COMPOBOXIATHCS Pa3BUTHEM
OMNOJI3HEM, KapCcTa, OCAAKON COOPY>KEHUN U APYTHX MPOLIECCOB.

3.3. Bo3aeiicTBHEe MIAXTHBIX BOJ HA Ie0JIOTHYECKYI0 Cpeay

B mpouecce 1oObmu yriisi OOBIMHO BCKPBIBAIOTCS BOJOHOCHBIE TrOpu3oHThl. B Kuzenosckom
KaMEHHOYTOJIbHOM 0acceiiHe BCIIEICTBUE WHTEHCHUBHOW HAPYIIEHHOCTH YIJIEHOCHOW TOJILIH,
Oonpbiinx riyOuH pa3paboTku (10 1 KM), HAJTMYMS B MOKPBIBAIOIINX OTJIOKEHUSX 3aKapCTOBAHHBIX
KapOOHATHBIX MOPOA BOAOMPHUTOKHU B LIAXTHI COCTABJISIOT B 30HE BiMsiHUs kapcta oT 1000 mo 2500
Ky0. M/4. XUMHYECKUH COCTaB IIAXTHBIX BOJA 3aBHCUT B OCHOBHOM OT TMIOPOXMHAMHYECKUX
YCJIOBUH, COAEPKaHHs B YIJIEHOCHBIX (OpPMALMSIX Cepbl, KAPOOHATOB M PACCESIHHBIX 3JIEMEHTOB.
IIpu comepxanuu cepel B yrisix Oonee 4% Boma mpuoOperaer kuciayio peakuuto (pH 2-3) wu
cynbdaTHbIil cocTaB. TpemMHHO-KapCTOBblE BOIbI KapOOHATHBIX MOPOZ, OOJagarolye BBICOKHM
OKHCJIUTENIbHBIM TOTEHLUAOM, HelTpanpHOi cpemoii (pH 7,3- 7.5), rumpokapOGoHaTHO-
KaJIbLIMEBbIM COCTaBOM U MuHepanuzauueii 0,06-1,5 /i, B rOpHBIX BbIPaOOTKAaX B3aMMOAEHCTBYIOT
¢ GoraTeIMH Cepoil YIJIEHOCHBIMU MOPOAAMHU U MPeoOPa3yIOTCsl B KUCIIbIE CyJib(paTHbIE XKeTe3UCTO-
AIOMUHUEBbIE HATPUEBO-KajbLIMEBble BOABI C MuHepanuzaumeir 2,5-19,0 r/n. B xonme
9KCIUTyaTallud MECTOPOXKICHHUS B CBS3H C YBEJIHMYEHUEM BOZO- M BO3LYXOO0OMeHa U 00beMa Mopor,
BOBJICYCHHBIX B TIEOXMMHYECKHE IPOLECChl, MUHEpalM3alMs MOXET BO3pacTatb a0 35 I/m
CopeprkaHue MHUKPOSJIEMEHTOB - CBHHIIA, MEHU, LIMHKA, cepedpa, HUKeNs, KoOaibTa - B LIAXTHBIX
BOJAaX Ha HECKOJIbKO MOPSAKOB OOJIbLIE MO CPABHEHUIO C PUPOJHBIMH.

[MTaxTamu KuzenoBckoro yroiabHOro 6acceitHa cOpachiBaeTcsi €KErogHO B PEKU MPAKTHYECKH
6e3 oumctku Oosnee 100 mMyH. Ky0. M CTOYHBIX BOJ, 3arpsi3HEHHBIX CyJb(daTaMu, 3aKUCHBIM H
OKHCHBIM JKEJe30M, aJIOMUHHEM, B3BelIeHHbIMU BeuiectBamu. ConepkaHue CyiabdaTtoB B
IIaXTHBIX Bojax pocturaer 1,7; xenesa 0,26; amomunus 0,08 r/m; pH 3,1-2,5 (baHbkoBCKasi,
MakcumoBuy, 1987).

IITaxTHBIE BOABI, CTOKM C OTBAJIOB, 3arpsA3HEHHbIE I[IOA3€MHBIE BOAbI, IOManasi B
MOBEPXHOCTHBIE BOJOTOKH, M3MEHSIOT MX cocraB. ['mmpoxumuyeckoe ompoOoBanue p. KocbBbI
MIOKa3aJI0, YTO B €CTECTBEHHbIX YCJOBUSIX MHUHEpANU3al¥s PEYHOIl BOIbI cocTaBisieT 53-250 mr/m,
npu npeobiamaHuu TUApoKapOOHaTHOro W KambuueBoro uoHoB (pH 6,5- 7.8). B mpenenax
OacceiiHa Ha OTAENbHBIX y4acTKax MUHepaiu3alus Boxsl npessimaer 5 r/n (pH 2,3-3,1), npuuem
npeobanaer CyabGhaTHbII HOH U PE3KO BO3PACTAET COAEpKaHUE COeNUHEHM kpeMHust (10 3,6 1/1).

3.4. Ipyrue ueraTuBHbie MPHPOIHO-TEXHOTeHHbIE MPOLIECCHI

B OacceiiHe OTMeuaeTCs aKTHBH3aLMs KapcTa. YTJIEHOCHAas TOJIIA BHU3EHCKOro sipyca
HIDKHEro kapOoHa 3ajieraeT Moj 3aKapCTOBAaHHBIMU KapOOHATHBIMU moponamu. HekoTopsle maxThl
IPOLLJIY MTOJIOCTH U MELIEPHI, 3alI0JIHEHHbIE BOAOW. B 30He BnMsiHUS KapcTa BOAOIPUTOKH B IIAXThI
PE3KO BO3pacTaroT. B pe3ynbrare ApeHa)a KapCTOBBIX BOA Pa3BUBAIOTCS AENPECCHOHHBIE BOPOHKH,
B 30HY aKTHBHOT'O BOJOOOMEHA M KaPCTOBAHUS BOBJIEKAIOTCS MOLIHBIE TONIIM KapOOHATHBIX MOPOI.
IMpu B3aMMONEICTBUM C CEPOCOMEPKALIMMHU YIJICHOCHBIMU MMOPOAAMH THIAPOKapOOHATHBIE
KapCTOBbIe BOABI MPEOOPasyrOTCS B KHUCHbIE CyJbpaTHble BOAbI, OOOTalleHHbIE JKEJIEe30M,
aTIOMUHUEM U JPYrMMH MUKpOKOMIOHeHTamu. [IlaxTHble BOABI CTEKAOT B PEKU U MECTaMHU
NOTJIOIIAOTCST KapcToBbiMu MoHOpamu (banbkoBckasi, 1988). Ilpm nBmXXeHMHM NO KapCTOBBIM
KaHajaM B kapOoHaTHbIX mopomax kucible (pH 3-4) 3arpssHeHHble LIAXTHbIE BOABI YaCTHYHO
Helrpanusyrores u ounmarores. [To nanusmv JI. B. Ileuepkunoit u np. (1988), B roxHO# yacTu
OacceiiHa IaXTHBIE BOABI COpPAachIBAIOTCS B p. [JIyXyro, KOTOpasi ucue3aeT B Melepe U Te4eT 7 KM
noA3eMHBIM HyTeM. Peka mutaeT pomHuk B aonuHe p. UycoBOii, meOWT KOTOPOro B MaBOAOK
nocturaet 10 Teic. ky0. m/4. Ilocie MPOXOXXAEHUS LIAXTHBIX BOJ IO MOA3EMHBIM KapCTOBBIM
KaHaJlaM CHMXKAETCS B JIECSTKH U COTHHU pa3 KOHIIEHTpALMs JKeje3a, aJloMUHus, cyibgpaToB. B To
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K€ BpeMs MPOUCXOOUT 3arps3HEHHE CTAJAKTHTOB M CTAJarMHUTOB B Mellepax TUAPOKCUAAMH
XKeje3a, COeqUHEHUsIMUA MapraHua. HexoTopsie MoyiocTH, 3aN0JHASCh OCAAKAMU, UCUE3al0T.

U3 ppyrux mnpoueccoB HEOOXOOUMO OTMETHTh TOPHBbIE yAapbl, KOTOpbie (HUKCHUPYIOTCS B
0TpabOTaHHOM MPOCTpaHCTBe MaxT. OHU MOTYT CONPOBOXIATHCS MECTHBIMU 3€MJIETPSICEHHSIMU.
Hanpumep, B 1934 r. B B.I'ybaxe oTMeueHO HeckoJbkO 3emierpsiceHuii: 20-25 okTsa0ps, 21 HOAOps
(4 6anna), 28 HOsIOpst (3BOH MOCYIAbI U OKOHHBIX CTEKOJI, CMELICHHE MPEAMETOB OOCTaHOBKHU), B
nekabpe Tomuku oTMedannch pexe. Kowmuccus KusenoBckoro ropcoeera  oObsicHWMIA
3eMJIETpsICeHHEe OOpYLIEHHeM IOpON B BbIPAaOOTAHHOM MPOCTPAHCTBE LIAXT U B KApPCTOBBIX
noJjocTsax Bbimenexaumx nopoxa (I'. Makcumosny, 1964).

TekToHMYeckue 3eMIIETPSICEHHMs] MOTYT IPOBOLMPOBAaTh TEXHOTEHHbIE. BeposTHO
HaBeJEHHBIMU SIBJISIIOTCS 3emuieTpsiceHust B Kusene u ['ybaxe B mapre 1986 r., anpene 1987 r. (5-6
OamoB), B nexabpe 1988 r. B aBrycre 1973 r. moBpeXAeHO aJAMHUHHUCTPATHBHOE 3MaHHE
Kuzenosckoii maxtel uM. B. U. JlenuHna. OT0 3emieTpsiceHue OLEHHBAETCs B 6-7 OauioB (rasera
"3Be3zma", Ne 25, 31.01.89).

Takum o6pa3om, B KuzenoBckoM kaMEeHHOYTOJIBHOM OacceiiHe OTMEYaroTCsl pa3INuHble BUIbI
TEXHOTEHHBIX U MPUPOIHO-TEXHOT€HHBIX MPOLIECCOB. TOPHbIE yAApbl, 3€MIIETPSICEHUS, N3SMEHEHUE
TUAPOTEOJIOTHYECKHUX YCJIOBHIA, 3arpsi3HEHHE MOA3EMHBIX BOJ, aKTHUBU3ALMs KapcTa, W3MEHEHHE
penbeda, 3arps3HEHHE MOBEPXHOCTHOIO CTOKA, MOYB M IPYHTOB, pek. OLEHKa MX BIMSHUS Ha
OKPYKAIOLIYIO CpeAy MPenroiaraeT Ha MepBOM dTale UCCIeNOBaHUi cOOp JaHHBIX 00 MCTOYHUKAX
3arpsi3HEHHs1 OKpyxkaromeid cpenbl: 1) moOblue KaMeHHOrO YIisi, €ro cocraBe; 2) oObeme
U3BJIEKaeMOil mycToil moponbl, 3) riomanu, oobeme, GopMe 3aneraHus MOPOAHBIX OTBAJIOB; 4)
cocTaBe (MUHEPAJbHOM, XMMHYECKOM) MOPOAHBIX OTBAJIOB, MX BO3pacTe; 5) cocTraBe HMH(QIIb-
TPYIOLUXCSI U BOJA TMOBEPXHOCTHOIO CTOKAa Ha Pa3HOM YIAJICHUU OT MCTOYHHMKA 3arps3HEHUs; 6)
BOIOMPUTOKAX B INIAXThl M OOBeMe COpachIBAEMbIX IIAXTHBIX BOA;, 7) COCTaBe COpachIBAEMbIX
IIAXTHBIX BOJ;, 8) COCTaBe PEYHBIX BOJA HA PA3IMYHOM yOAJIEHHH OT UCTOYHUKOB 3arps3HEHHs; 9)
COCTaBe OHHBIX PEYHBIX HAHOCOB, HAJIMYMH HAa HUX CJIENOB TEXHOT€HHOTO BO3AEHCTBUS.

Ha BTOpOM »3Tame M3y4arOTCs MPOLECCHI, MPOTEKAIOUINEe B TEXHOTCHHBIX O0pa3OBaHUSX
(oTBayax yroJpHBIX INAXT, IIAXTHBIX BOJAX) M HAa WX TPAHULE C PA3JIMYHBIMU BJIEMEHTaMU
HIPUPOTHOM Cpenbl (BO3AYIIHBIME MAaCCaMy, MOBEPXHOCTHBIMU U MOA3€MHBIMU BOZAMH, IPYHTaMH,
JOHHBIMH HaHOCAMU); BBISBJIIIOTCSI OCHOBHBIE BHJIbI TEXHOTE€HHOTO BO3/IEICTBUS HA OKPY KAIOIIYEO
Cpenly; YCTaHAaBJIMBAIOTCS MapamMeTpbl M3MEHEHMs OKpPYXKAIoLed cpenbl MO BJIUSHHEM 3THX
BO3/EICTBUI.

Ha tperbem sTane 0000IIaIOTCsI BCe NaHHBIE O COCTOSIHUM OKPYXKaloLlel Cpeabl Ha OCHOBE
KapT TEXHOTCHHOH HArpy3Kd U MPOTHO3UPYETCS €€ W3MEHEHHE IOJ BIMSHHUEM TEXHOT€HHbIX
Bo3xeticTBHit. KOHeUHOI LIeNbIO SIBJISIETCS pa3paboTkKa MEPOTIPUSTHIA O €€ 3alUTe U OXPaHe.

4. TEXHOT'EMHBIE BO3AEVCTBUSA
HA TEQOJIOTHYECKYIO CPEAY B BEPXUEKAMCKOM COJIEHOCHOM
BACCEMHE
4.1. O0mue cBegenns o dacceiue

BepxHekaMCKuii CONIEHOCHBIH OacceitH pacroyiokeH Ha jieBoM Oepery p. Kambl, mexny p.
Bumepoii Ha ceBepe u p. SiiBoii Ha tore, B npenenax Conukamckoil nenpeccuu Ilpenypanbsckoro
nporuba. C consiHbIMH mopomamMu  OacceifHa TeHEeTHYeCKH CBs3aHO BepxHekaMckoe
MECTOPOXACHNUE KaJHMITHBIX U MAarHUeBbIX coJiel, OTKpbIToe B 1925 r. moa pykosoactsoMm II. M.
Ipeobpaxkenckoro (I"opHas sHuukIoneaus, 1984).

ConsHble (hopMaLuy BHITSHYTHI C ceBepa Ha ror Ha 200 KM Ipu MUpPUHE MOJOCH 10 50 KM,
wiomany 6,5 Teic. kB. KM. OHHM OTHOCATCA K (WIMNIOBCKOMY (QHTUAPUTBHL, KapOOHAThI) U
MUPEHCKOMY (QHTUAPUTHL, COJIM) TOPU3OHTAM KYHIYPCKOTO sipyca HIDKHEHW MepMU U HIDKHEHW yacTu
COJIMKaMCKOTO TOPU30HTA (TJIMHBI, MEPrel, CoJH) YPUMCKOro sipyca BepxHeil nepmu. Ha Gonbiueit
yacti CONMKAMCKOH [empeccud pachpoCTpaHeH KapOOHATHO-CyNb(aTHBIA THI —pa3pesa
(GWINNNOBCKOrO TOPU30OHTA (M3BECTHSAKH, MAOJIOMUTBI, AHTHAPUTHI). VIpeHCKuid TrOpHU30HT
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(Oepe3HnKOBCKasi CBUTA) BKIIOYAET MIIMHUCTO-aHTHUIPUTOBYIO, COJIEHOCHYIO U MEPEXOIHYIO TOJILIH.
ConeHocHasi TONIIA AETUTCA Ha MOACTUJIAIOINYIO kaMmeHHYI0 coib (140-400 M), CUIBBHHHUTOBYIO
(20 M), cunbBUHUTO-KapHAIUTOBYIO (60-70 M) 30HBI M MOKPOBHYIO kaMeHHyI0 cosib (0-55 m).
O61ast MOIHOCTD Oepe3HUKOBCKOM cBUTHI 400-725 M.

3ayiexp KaTUHHBIX COJIeH MMeeT MPOTSKEHHOCTh 136 kM, mupuny go 40 km, miomans 3,5
ThbIC. KB. KM. [IpombiiieHHbIe 3anach! 3,8 Mipa. T, nepcnekTusHele - 15,7 mupa. T K20.

Brimenexamuii yhuMCKHii sipyc MpeacTaBjieH COTMKAMCKUM U MISIMIMUHCKUM FOPU30HTaMHL.
Conukamckuii ropuzoHT (10 200 M) COCTOUT M3 COJSIHO-MEPresIbHOM (TJIMHBI, MEPreiu, TMIICH,
KaMEHHasl COJib) U TEePPUIreHHO-KapOOHATHOW (M3BECTHSAKM, Mepreiad C MpPOCIOSMH THIICA,
nonomuta, mnecuaHuka) toim. IllemmuHCKUI ropu3oHT ¢anuanbHO M3MeH4uB. OH BKJOHYAeT
YepenyroIIUecs] apTUIUTUTBI, aJIEBPOJIUTHI, IECYaHUKH, KOHIJIOMEPAThl U U3BECTHSIKU.

JlokanbHO BCTpEYAIOTCS MajeOreHoBble (TJMHBL, KBaplEBble IECYAHO-TPaBUMHBIE) U
HEOreHoBble (TJIMHBL, MECKH, CYIJIMHKH C MPOociosiMu Topda) ornoxeHus. [ToBceMecTHO pa3BUTHI
YeTBEPTHYHbIE OOPa30BAHUS. HJIOBUANIbHBIE U NENIOBUANIbHBIE (CYTJIMHKU U TJIMHBI CO LIEOHEM),
QJUTIOBHAJIbHBIE (TAJIEYHUKY, TIECKH, CYIIMHKUA ¢ TOP(OM), rsiiuaibHble U (IIOBHOMISALUAIBHBIE
(necku, CyrJIMHKY, rPaBUid, rajibKa).

ConsiHas 3anexb MPEACTABIAET CIOXKHOE reosiornyeckoe Teno. [Ipu OTHOCUTENBHO POBHOM
MOZOIIBE COJITHBIE OTJIOXKEHUs] OOpasylT MOJIOTHe BajOOOpa3HbIE CTPYKTYPBI, OCIOXXHEHHBIE
KYTOJIOBUAHBIMU TOIHATHSIMH, YEPEOYIOIIMMUCS C MYJIbAAMH U CHHKJIMHAJIBHBIMU IMPOTruOaMu.
AMIIITY 2 CONISTHBIX CTPYKTYP U3MEHSIETCsI OT HECKOJIbKUX AecsTkoB a0 400 M u Oonee.

HapnconeBble OTNIOXEHHSI MOBTOPSIIOT B CIVIQXKEHHOM BHIE KPOBJIIO COJISTHBIX CTPYKTYP.
Hexotopble CTPYKTYphbl OCIOXHEHBI pa3pbIBHBIMU HapyuieHusMU. CoJisiHasi TOJINA OTIMYaeTCs
OUCTapMOHMYHON  CKJIag4yaToCcThio. B cBomax psma CONSHBIX CTPYKTYp Ha  pasHbIX
TUIICOMETPUYECKUX YPOBHSIX PacIONaraloTCsl MNIMHUCTO-TUICOBble Hutnbl. [lokpbiBaromye cob
HOpOMBbl, 3a WCKIIYEHHEeM T[JIMHHUCTBIX, CWJIBHO TPEUMHOBAaThl. B comsax Omaromapst ux
IUTACTUYHOCTH TPELIMHbl 00NafaloT CHOCOOHOCTBIO 3ajeduBaThCsa. HecMoTps Ha 3TO B HHX
OTMEYEHBI Pa3pbIBHbIE HAPYIICHUS KAK TEKTOHUYECKUE, TaK U TEXHOT'€HHBIE.

30Ha aKTMBHOTO BOAOOOMEHA TEPPHUIeHHO-KApOOHATHBIX MOPOX, COAEpIKallas BOOOHOCHBIE
TOPU30HTHI, OrpaHNYEHa BOJOYHOPHBIMH MOPOIAMHU COJITHO-MeprenbHOM Tommu. K KoHTakTy ¢
COJISTHBIMH ITOPOZIaMH IPHYPOYEH PACCOIbHBII TOPU3OHT.

BepxHexkaMCkuil NPOMBILUIEHHBIN palloOH OTHOCUTCA K JABYM HH)KEHEPHO-I€O0JOrHYECKUM
obnactsam (3umHr, 1983) - akKyMyJIITUBHOI paBHUHE U JIE€HYAALMOHHO-3PO3UOHHON MPEArOPHOI
paBHuHe. IlepBasi oOnacTe oxBaThiBaeT Teppachl p. Kambl, rme rpyHTOBbIe BOABI 3aJIEralOT Ha
ryOuHe B Mpenesiax MoiMbl 40 2 M, Ha HaAMOWMEHHBIX Teppacax oT 2 mo 6 wm. Ilpenropnas
paBHUHA OTJIMYAETCs] MEHBIIEH MOIIHOCTBIO YETBEPTUYHBIX OTJIOKEHUH M TIIyOWHOMN 3ajieraHust
noa3eMHbIX Bog oT 10 1o 60 m.

BepxHekaMCKUii MPOMBILLIEHHBI KOMILUIEKC BKJIFOYAET, KPOME KaJMHHBIX KOMOWHATOB,
ropoga ¥ TOCENKH, KpPYIHbIE BOXO3a0OpBI,  JIMHEHHBbIE COOPYXKEHHs, MPEANpPUATHS
neconepepabatbiBaroieil 1 HedTssHOI mpombiiLieHHOCTH. J[oOBI4a cou BemeTcs 3aeck 6onee S00
ner. PynHuku cocpenoroueHsl B paiione bepesnukoB u Conukamcka. B 1981 r. noGsito okoso 27
MIH. T pyabl. CucreMa pa3pabotku kamepHas. OTOolKa MexaHH4YecKasi, B 3HAUUTEJIbHO MEHbIIEM
o0beme Oypo-B3pbIBHAs; NOCTaBKa - CaMOXOAHbIMU BaroHaMu, KoHBeliepamu. PaspaboTka
OCJIO)KHEHa OOBOIHEHHOCTBIO HAJCOJIEBBIX MOPOA, CJIOXKHOW BHYTPEHHEW TEKTOHHKOM,
HEYCTONYMBOCTBIO KPOAJIU U Fa30MHAMUYECKUMU SIBJICHUSIMU.

®usuko-reorpaduuecKkue U reoIOrTMYECKre yCJIOBUs He 00€CIEeYMBAIOT HAEXKHYIO 3aIHTY
re0JIOTUYECKON CpeAbl OT HEraTMBHOI'O TEXHOT'€HHOIo BO3AEHCTBHs. JlOCTaTOYHOE yBIIaXXHEHUE
(600-800 MM oOcangkoB B TIOA), HaJIW4ue MPOHUIAEMBIX PACTBOPUMBIX IOPOA, OTCYTCTBUE B
NIOKPOBHOI TOJIIE BBIAEPKAHHBIX BOJOYIIOPOB, CJIOXKHAs TEKTOHUKA, XOpOLIasi APEHHUPOBAHHOCTD
YCHJIMBAIOT TEXHOTE€HHOE BO3JEIICTBIE HA FE0JIOTNYECKYIO Cpeny.

BepxHekamckuii 0acceiiH KaJMiHBIX COJIeil C KOMIUIEKCOM TOPHONOOBIBAIOINUX U
nepepalaTbIBAIOLINX MPEANPUATHI, BKIIIOYAs 4YacTh akBaTopuu KaMcKoro BOIOXpaHWJIMIIA,
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IpeNnCTaBisieT coOOW 30HY MHTEHCHBHOIO BO3IEWCTBHS YeJIOBEKAa Ha MPUPOOHYIO, B YaCTHOCTU
re€0JIOTMYECKYIO Cpeny.

TexHOreHHblE BO3ACHCTBHUS HAa TEOJOTMYECKYH) CpeAy HOCAT CIIOXKHBIN KOMIUIEKCHBIN
XapakTep, OXBAaThIBasl BCE €€ KOMIIOHEHTHI (TTOPOABL, peibed), MOYBbL, OBEPXHOCTHBIE U MOA3EMHbIE
BOZBI, MPUIIOBEPXHOCTHYIO arMoc(epy, COBpeMeHHble reojiormyeckue mpouecchl). OHH HMEIOT
HaCTyNaTeNbHYIO, IPOrPECCUPYIOIIYIO TEHACHIMIO Pa3BUTHSI, YTO OOYCIIOBJIEHO CTPOUTENLCTBOM H
BBOJIOM B OJKCIUTyaTallMI0 HOBBIX KAJMIHBIX PYIHUKOB M IepepaldaThIBAIOLINX MPEANPUATHHA, a
TaKXe HEYKJIOHHO BO3PACTAIOIIUM U3MEHEHHUEM CaMOil CpeibL.

K TexHOreHHbIM MEpONpPUATHUSM, BO3AEHCTBYIOIIMM Ha I'€OJIOTUYECKYIO CPENy, OTHOCSTCS
IIaxTHasi pa3paboTKa, CKJIAAUPOBaHWE Ha IOBEPXHOCTH OTXOAOB OOOraiieHus pyx, 3acTpoiika
tepputopuu. Kak cinencTsue 3THX MEpONpPUATHII MPOUCXOMAAT MPOLIECCHI CABM)KEHUS MaCCHBOB
TOpPHBIX MOPOX Ha MoApadaThIBa€MbIX Y4aCTKaX, OCEOaHUE U MPOBAJbl MOBEPXHOCTH, 3aCOJICHUE U
M3MEHEHUE CBOWCTB TPYHTOB, 3arpsi3HEHHE MMOBEPXHOCTHBIX M MOA3EMHBIX BOA. McTouHMKamu
3arpsi3HEHHs  (3aCONIeHWs))  SIBJSIIOTCS  NPOMIUIOIIAIKH,  COJIEOTBAJIBL,  PaccojO-COOPHHKH,
LTAMOXPAHWIHIIA, HA TEPPUTOPUH JPEBHUX PACCOJIONPO-MBICIIOB - (POHTAHMPYIOLINE CKBAXKHHBI.

Kak ormewaer JI. I'. 3ummnar (1983), OCHOBHblE H3MEHEHUs TI'€OJIOTHUECKOM Cpeabl,
OXBAThIBAIOLIME  3HAYHMTENbHbIE  IUIOMIAAM, [JOOJDKHBI  YYMTBIBAThCA  IHpU  paspaboTke
NPUPOAOCOXPAHHBIX MEPONPUSATHIA.

4.2. CaBukenue nopos, oceAanne NOBEPXHOCTH, MPOBAJIbI

CaBiokeHue MOpoA Haj BbIPAOOTaHHBIM MPOCTPAHCTBOM, COIMPOBOXIAIOIIEECS OMYCKaHHEeM
3€MHOIl TOBEPXHOCTHM M MPOSIBJIEHUEM HAaBEICHHOW TPEIIMHOBATOCTH, MO MHeHuio H. A
Kynpsimosa u n1pyrux, U3MeHsIeT Ha OTAENbHBIX Y4aCTKaxX I'MIPaBIMYECKUE YKIOHBI U IPUBOAUT K
THOSIBJIEHHIO HOBBIX 0a3MCOB JPEHHUPOBAHUS BOJOHOCHBIX FOPU30HTOB. DTH MPOLIECCHI BIUSIOT HA
YCJIOBUSI BOLOCHAOXXEHMUS, CIIOCOOCTBYIOT NOATOILICHHUIO, 3a00a4iBaHUI0, U3MEHEHHIO IUIOIIAeit
MOBEPXHOCTHBIX BOZOEMOB. HaBeneHHas TPEIIMHOBATOCTh YBEIWYMBAeT HHOUIBTPALMIO U3
IIJJAMOXPAHWIMIL ¥ MUTPALMIO 3arps3HEHHBIX pAacTBOPOB, YTO B KOHEYHOM MWTOre BEAET K
3aCOJIEHHIO TPYHTOB U BOJOHOCHBIX TOPU30HTOB.

JaHHble 00 OCemaHWsIX MOBEPXHOCTH Oa3MPYIOTCS HA MHOTOJIETHUX HHCTPYMEHTAJbHBIX
HAOJIIOCHUSIX, BBIMOJHEHHBIX MO OnopHbIM npodwisaM. ITo manueim A. I'. IMlappuna u H. @.
AnukuHa (1974), npu nepBUYHOMN MOAPaOOTKe OMHOTO MJIACTAa MECTOPOXKAECHUSI CKOPOCTb OCENaHMsI
MOBEPXHOCTH HaJ HUM cocTaBjsieT 2-10 Mm/ron, a mpu MOBTOPHOM MoApabOTKe OHAa BO3pACTaET A0
20-30 u maxe 100 mm/ron. Ha ConrkaMckoM pyaHUKE CyMMapHble ocenanus 3a 19 jer coctaBuiu
558 mm. Ha Tpetbem bepe3nnkoBckoM pyaHuke 3a 1974-1976 rr. MakcuMasbHble IPOCAAKU 74 MM,
a nporHo3upyemsie Ha 1977-1980 rr. coctasar B cymme 1834 mm (Ilanpus u ap., 1978). CornacHo
IIPOrHO3aM, NMPOCaKa MOBEPXHOCTU B paliOHAaX LIAXTHBIX MOJIEH B KOHEUHYIO CTAUI0 HE NMPEBBICUT
3-5 m. Ognako omnbiT padotel Ha CKPVY-1 nokasai, 4To mpu ONnpeneseHHbIX TOPHO-Te0JOrMYeCKUX
YCJIOBUSIX CKOPOCTb HMPOCAJKHU MOBEPXHOCTH MOXET BO3pactaTh n0 1,5 m/ron, a ee ammiurtyna
nocturath 3,5 M. Takme mpocagku MpeACTaBJAIOT ONMACHOCTb Ul 3AaHUM U coopyskeHuil. Ilpu
rIyOOKOM 3ajieraHuM TPYHTOBBIX BOX M MHTEHCHBHOM 3PO3MOHHOM PaCUJICHEHHH MOBEPXHOCTU
IUIaBHbIE OHYCKaHMs CO CKOpocTsiMH 5-10 MM/TOI He OKa)XXyT CYIIECTBEHHOTO BO3IEHCTBHS Ha
npuponHble ycyoBus. [Ipy HeriyOOKOM 3ajieraHuy TPYHTOBBIX BOX OCaAKH Ha 1-2 M mpuBenyT K
3a001a4MBaHHIO U MOATOIUIEHHIO TEPPUTOPUH.

CoBurm mnopox Hang BbIpaOOTKaMH, pAaCcKpbITUE TpEIUMH, TMPOCAnKU U HU3MEHEHHe
TUAPOTEOJIOTHUECKUX YCJIOBHI MOTYT OBITh MPUYMHON KaTaCTPOPUUECKUX MPOBAIBHBIX SIBJICHUI.
ITo nanubeiM A. H. KotenbHukoBa, B Hadane ssHBapsi 1986 r. B onHoM u3 650koB pyauuka BITIKPY-3
B paiioHe r. bepe3Huku Opu10 3aQUKCUPOBAHO PACCOTIOMPOSIBJICHUE U3 KPOBIM BHIPAOOTKU B BHIE
otaenbHbX cTpyil (IIpoGnemst..., 1988). C TeueHueM BpeMEHU BOAONPUTOKH YBEJIHMYWIUCH, YTO
IPUBENIO K 3aTOIUICHUIO pynHMKa. K KOHIy MIOHA BCe BBIpaOOTaHHOE MPOCTPAHCTBO LIAXTHOTO
HOJIsL 3aMOJIHWIOCH PAcCOJiaMH, PacdyeTHbI 00beM KOTOpBIX cocTaBmil 16 MiuH. ky6. m. Ilpu
HPOU3BOACTBE OYPOBBIX pabOT C MOBEPXHOCTH B PaliOHE MPOPBIBA PACCOJIOB OTMEYAJIKChH MPOBAJIBI
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OypoBoro uHcTpy™meHTta. [Io TpeM CKBakKMHAM BbIIEJISUICS MEPUOAMYECKU ra3, OTMeuaiach TsAra
BO3JyXa.

B Houb ¢ 23 Ha 24 wons 1986 r. nmpousouuio oOpylLIeHrne TOpHbIX MOPOA U B3PBIB rasa Co
cBeTOBBIM 3(¢exToM B paiioHe ckBaxuHbl Ne 10. Ha mecte ckBaxxuHbl 00pa3oBaJiCsi MPOBaJl B
wiane 40X80 m. IIpoBan BO3HHK B TOJILE MOPOI MOIMHOCTBIO Oonee 400 M, YTO MpaKTUYECKU
MCKJIFOYAJIO BCKpbITHE MoyocTH (AHzapeituyk, JIykun, 1988). O610MKH NOPOIBI C MONEPEYHUKOM
1o 70 cM BbIOpOLIEHBI B3pHIBOM Ha pacctosiHue a0 600 M. IIpoBanbHasi BmaauHa 3amOJIHUIACH
Bonol. PasBurue ee mposiBIsieTcss B OIUIBIBAHUM U omoyizaHuu 20-25-MeTpoBoOil CynecuyaHo-
CYIJIMHUCTON (IFOBHOTIISIUAIGHON TOJIIIM, 3ajeraroieii Ha ypuMcKux mopomax. B Hacrosiiiee
BpeMsl B pas3pese MpoBajia BBIACISIOTCA 2 YaCTU. BEPXHssA C OMOJ3HEBbIMH CKJIOHamu (20-40°) u
HIDKHSISI C BEPTUKAJIBbHBIMH OOPBIBUCTHIMU OOpTaMu B Y(GUMCKOH TOJIIe TIIyOMHOH (OO BOABI)
okoj0 25 M. B ogHOM u3 GOpPTOB MpoBajia OTMEYEHO HApYIIEHHE C PaspbIBOM, CMELICHHEM U
IpoOeHNeM IUIaCTOB, MPOCIIEXKUBAIOIIEECs TAKKe B IPOTUBOIMOJIOKHOM OopTy. Ha moBepxHOCTH K
HeMy MpUYpOYeH HeOOJbLION JIOT, MO KOTOpoMy TeuerT pydeil. C HapylleHHeM CBsi3aHa 30HA
HOBBILICHHOW MHWIBTPALIMY TIOBEPXHOCTHBIX M MOA3EMHBIX BOJ.

IMpenmocbutkoii mpoBajia sIBUJIAach OTpabOTKa KaJMIHOIO IUIACTa METOAOM MOAATIMBBIX
uennkoB. [Ipu Takoii oTpaboTke LIMpUHA BHIPAOOTaHHBIX KaMep OOJIbIle, HEeXENH LEJTHKOB MEXIY
HHMMH, YTO BeZIET K Pa3[aBJIMBAHUIO MOCJIEAHUX, NeOPMALUsIM KPOBJIM U BOSHHUKHOBEHUIO B HEil
TPELIUH, MPOHUKAIOLINX BBEPX Ha AecATKU MeTpoB. [Ipy nepeceueHnn ux ¢ yxe CyIlecTBOBaBIINM
HapylLICeHUEM CO3AAJIUCh YCJIOBHUS [Nl NPOHUKHOBEHUS B KaMmepbl pacCOjOB, 3KPaHUPYHOLINX
COJISIHYIO 3ayiexkb. DOpMUpPOBaHUE BEPTHKAJIbHBIX KAaHAJOB, yCWieHHe (UiIbTpalyu, o0pa3oBaHue
JENpPEeCCUOHHON BIAMHbBI B PACCOIBHOM FOPH3OHTE MPHUBEJIO K MPUTOKY MO0 HAPYLICHUIO MPECHBIX
arpecCHBHBIX BOJA BEPXHHUX TOpPU30HTOB. KX BO3meilicTBHE OOYCIIOBUJIO NPOrPECCUBHBIA POCT
IIOJIOCTU PACTBOPEHMS B COJISTHOM U MOKPBIBAIOLIEH €€ COJIIHO-MEPresbHOM TONIaxX, KOTopas Mpu
IOOCTIDKEHUU KPUTHYECKHX pa3MepoB Bbi3Basia oOpymeHue. M3yueHue ycioBUil BO3SHUKHOBEHUS
IpOBaja MO3BOJUT MPOTHO3UPOBATH PA3BUTHE MOANOOHBIX SIBIEHUH C LEJNbIO MPENOTBpPAILEHHs
0OpyLIeHHI KPOBIIH BbIpaOOTAaHHOT'O MPOCTPAHCTBA KATUIHBIX PYAHHUKOB.

4.3. OTBasood6pa3oBanue

Ha pyanmkax VYpankanusi exerogHo nosiBjsiercss 16-18 MuH.T coneorxomoB ¥ 3 MJH. T
TJIMHUCTO-COJIEBBIX LIaMoB. Kaxknplii U3 OTBajoB 3aHMMaeT miomanb 1o 10-15 ra, mocruraer
BbICOTHI 50-80 M, 00bEM AECATKU U COTHH MUJUTHOHOB KyOOMeTpoB. MaTepualt 0TBajiOB COCTOUT U3
KPOLIKY COJISHBIX MOpPOJA, YEUIyeK IJIMHBI M Pa3IMYHbIX BKIIIOYEHUMN, CONEPXKAIUUXCS B COJITHOU
tonume. Pa3smepsl 3epen or 1 MM 1o 2 cMm. B mpouecce mepekpucramudzanii MaTepuanga OHHU
yBenuuuBaoTcs. PopMa 3epeH HelpaBIIIbHAsL, OKpacKa CBETJIO-Cepasi, ecTpasi.

B pesynbraTe €CTECTBEHHOrO YIUIOTHEHHS U LIEMEHTALMM OTBAJbHBIA MaTepHai
NpEBPALaeTCs M3 PBIXJION U CHIPOl Macchl B IUIOTHYIO IOJIMMUHEPANbHYIO KPYMHO3EPHUCTYIO
coyisiHyr0 mopony. IlopucTocTh CBEXEOTCHIMAHHOrO Matepuana cocraeisier 40-45%, a
OTCBHINIAHHOTO paHee (B OCHOBaHUU OTBajia) 2%. Ocanka OTBAJIbHBIX HACHINEN 32 CYET YIUIOTHEHUS
marepuana pocruraer 15-20%. ITocTossHHOE HOChINaHNE CBEXEro MaTepuaja M €ro yIjIOTHEHHE,
pe3kue pa3jauyMs CBOMCTB IPyHTa B PasHbIX YAacTsAX pa3pe3a OOYCIOBIMBAIOT Pa3BUTHE BaJIOB
BBIIABJIMBAHUS 110 KOHTYPY M KaTacTpoduueckux ononsHeit oobemom 1o 100-300 ThIc. Ky6. M.

KpynHasi 3€pHUCTOCTb, TpPEIIMHOBATOCTh (YIUIOTHEHUS, BBIBETPUBAHMS, pas3rpy3Ku),
PBIXJIOCTb HACBHIMHOW TONIIKM OOYCJOBJIMBAIOT BBICOKYIO BOIONPOHUIAEMOCTh OTBAJIOB Ha
3HauMTeNIbHYyI0 riyOuHy. Ha mnoBepxHOCTH OTBajioB (OpMHpPYeTCs CBOEOOpa3HbI KapCTOBBIi
penbed, OTINYAOIIUICS OT KOPPOSHOHHOTO HAa €CTECTBEHHBIX BBIXOAAX COJISIHBIX IMOPOJ.

C. B. benornaszos u B. I1. Kocrapes (1989) ormeuator, uto B Conmkamcko-bepe3sHukoBckom
perrioHe (QopMupyroTcss Ha OONbLUIMX IUIOIANSX HCKYCCTBEHHbIE TEXHOTCHHBIE TIPYHTBHI,
MHTEHCUBHOCTh 00pa3oBaHusi KOTOpbIX mpesbinaer 1000 ky0. m/kB. kM B roxm. Cpemu Hux
HAMbIBHbIE, HACBITHBbIE M MNPeOOpPasOBaHHbIE MOA BIMSIHUEM XUMUYECKUX TPOU3BOACTB B
IPUPOTHOM 3aJIeTaHUU TPYHTHL. THNUYHBIMU OCOOCHHOCTSIMH UCKYCCTBEHHBIX I'PYHTOB SIBJITFOTCSI
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HEOJHOPOIHOCTb COCTaBa, HEPABHOMEPHAsI C)KUMAaEMOCTb, JJIMTENbHBII NPOLIECC CAaMOYIIJIOTHEHNS,
IPOCaIOYHOCTh, HAJIMYME JIMH3 JIbJa, MOHIDKEHHAs! MPOYHOCTb. Takue TIPYHTbI HE MOIYT OBITh
HAJeKHBIM OCHOBaHHEM COOpyxkeHuil. B Hux Takke MOryT (OpMHpPOBATBCS arpecCUBHBIE
BOJIOHOCHBIE TOPU30HTHL

4.4. 3acosienue MOYB U MOPOA

Cyunisabie kommuiekcsl 'OKoB BriOpachiBatoT B atMoctepy Heckoabko ToHH KC1 u NaCl B
CYTKHU, KOTOpbIE 3arps3UsIIOT OCaKU, CHET, ITIOYBY, PEKU 1 IPYHTOBBIE BOABL. 3aCOJIEHHE [TOYB BEAET
K TMOeNTd WJIM YTHETEHUIO APEBECHON pacTuTebHOCTH B paaHyce ot 0,1 1o 3,5 kM OT uCTOYHHKA
3arpsi3HEHMs. AHAQJIOTMYHAs KapTUHAa HaOMomaeTcs W BONM3M COJeOTBAJIOB. HcTOYHMKaMu
3aCOJIEHUs] TOYB U TOPOA SIBJIAIOTCS OTCTOMHMKH-TIPUEMHHKH MpPOMCTOKOB KanuitHbix I'OKos
("benbie Mops"). ABapHiiHble IPOPBIBEI AaMO OTCTONHHMKOB JIM MEPEIMBbI PAcCOJIOB MPUBOIAT K
rudeny pacTUTENIbHOCTH B MpeJeliax 3aTOIUIIeMOIl 30HbI U MOSIBJIEHHIO BBILIBETOB COJIEHL.

4.5. 3acosienue NOBEPXHUOCTUBIX U MOJ3€MHBIX BOJ

JTOT mpoLecc NPONCXOOUT B paiioHax BCEX KAJNMMHBIX PYAHHKOB, OXBATbIBask 3HAUUTEJIbHbIE
IUIOIIA/H, TIOA BO3IEMCTBUEM HE TOJBKO COJEOTBAJIOB U IIJIAMOXPAHWIHIL, HO U MPOMBIIIJIEHHbBIX
cOpocoB kanuitHbIXx KOMOMHaTOB. CoylmkaMckuii KOMOMHAT cOpachiBaeT B p. UepHyIO €XerogHo
COTHU ThICAY TOHH COJIEBBIX OTXOZOB, YTO MPUBOAUT K YBEJIMUYEHUIO MUHEpaau3anuu pexu 1o 200
I/1 W 3aCOJCHUI0 TMOAPYCJIOBOrO MOTOKa. bBepesHUKOBCKMII KOMOMHAT NpakTHKyeT cOpoc
OCBETJICHHBIX paccoiioB B p. Kamy 1o 500 Teic.T coneli B rox.

K stomy noGaBisitoTcsi HeyuTeHHbIE COPOCHI NMPOMBIIIJICHHBIX CTOYHBIX BOJX COHOBOIO H
MarHueBOro 3aBOJOB U psiia APYIHX NpennpusTuil. Ota mpoljeMa HpuUBIEKIa BHHMaHUE psifa
NPOEKTHBIX M HAYYHO-HCCIENOBATENbCKUX MHCTUTYTOB. JIeHMHrpaackuii ropusiii uHCTUTYT (B. A.
Kuproxun, E. B. Monbckuii, H. C. IletpoB) mpoBen IuapOreoJiornueckue M HHKEHEPHO-
reoJIOTUYECKUE MHCCIENOBaHUS B CBS3M C OXpPaHOW MOA3EMHBIX BOJ Ha INAXTHBIX IOJAX
INEMCTBYIOIINX U CTPOSIIIUXCs pynoynpasienuii (1984, 1985 rr.).

3acosieHue U 3arps3HEHNe MOA3EMHBIX BOJ MPOMCXOAUT MPU (IIBTPALMU MPOMBILUIEHHBIX
CTOYHBIX BOJ M3 HEIKPAaHHPOBAHHBIX LIJAMOHAKOIHTEJEeH, PacCOJIOB M3 PacCOJIOCOOPHUKOB U
COJICOTBAJIOB, TEXHOJIOTMUECKUX PAacTBOPOB OOoratutesibHbIX (GaOpuk, a Takxke aTMOC(epHBIX
0CaZIKOB Ha TEPPHUTOPUSX, NOBEPXHOCTb KOTOPBIX 3arpsi3HEHA OTXOIAMH, ChIPbEM U MPONYKTaMU
KaJIMMHOTO MPOU3BOACTBA.

HcTOYHNKOM 3acOJIeHUs] MOBEPXHOCTHBIX BOJ SIBJIIIOTCS 3arps3HEHHBbIE JIMBHEBBIN CTOK U
TaJble CHErOBbIE BOJBI, (POPMUPYIOLINECS Ha MPOMIUIOIIAAKAX, & TAK)KE MUTAIOLINE UX 3aCOJCHHbIE
noaseMHble BOAbl. MHGUIbTpYOLINECS pacTBOPBL, COAEp)Kallhe 3HAYUTENbHOE KOJIUYECTBO
PacTBOPEHHBIX BEINECTB U O0JIaaroIlye MOBBILIEHHO!N MIOTHOCTBIO, 3arPs3HSIOT 30HY aKTHBHOTO
BOIOOOMEHa. 3arpsi3HEHHbIE MOA3EMHbIE BOABI YAaCTUYHO IPEHUPYIOTCSI HAa CKJIOHAX OBPAroB, B
INONHMHAX py4YbeB, MOCTymas B [OBEPXHOCTHble Boxmbl. Haubonee oOoramieHHble BOIHO-
pPacCTBOPUMBIMH  COJISIMA ~ TNOA3EMHBIE  BOABI  MOTPYXXKAKOTCA B  [NIyOOKHE  TOPU3OHTBI
BOZOMPOHUIIAeMOW ToJIY. Bosblias MOLIHOCTh 30HBI AKTMBHOTO BOZOOOMEHA M OTCYTCTBUE B
Heil" BpIIEepKaHHBIX BOIOYIIOPOB OCJIOXKHSIOT MEPONPUATHS 110 JIMKBUIALMY 3arps3HeHus. B cBsi3u
C OTUM TP CTPOUTENbCTBE HOBBIX KAJUHHBIX NPEANPUATHIA MEPBOCTENEHHOE 3Ha4YeHUE
IpUOOPETAIOT MEPOMPUSITHUS 1O MPEAYNPEXACHUIO 3arps3HEHHSI MOA3EMHBIX BOI.

4.6. PazBuTHE KapCTOBBIX MPOILIECCOB B 0TBAJAX

B orBanax, xapakTepH3YIOLIMXCS HEOTHOPOAHOCTHIO, XOPOLIEH BOAOMPOHULIAEMOCTBIO U
PacTBOPUMOCTBIO Marepuana, (HOPMHPYIOTCS THMAPOIMHAMHYECKHE 30HBI, AHAJIOTUYHBIE 30HAM
KapCTOBBIX ~ MAacCHBOB.  IIOBEpXHOCTHAs, HUCXOASALIET0  BEPTUKAIbHOrO  (a’pauuu) U
TOPU3OHTAJILHOTO JABMXKEHUsI BOAbl. FIcTOYHMKaMi OOBOAHEHUsI OTBAJIOB SIBJISIFOTCS BJlara, OT>Karas
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U3 CBEXKEOTCHITAHHBIX OTXOIOB, coaepxkamux 8-9% Boxabl; atmochepusie ocamku (500-600
MM/TOJT), a TaKXKe KOHAEHCAL[MOHHasl Bilara. Biara B oTBanax Haxogurtcs B Buae paccosios (100-350
r/m). Pacconbl, oTxaTble BOIM3HM (PPOHTA CBEXKEIl OTCHINKH, UMEIOT JIOKAIbHOE PAaCIpPOCTPAaHEHHUE.
OcHOBHas1 Macca paccosioB 00pa3yercs: u3 aTMOC(EPHBIX OCAIKOB.

Bonburyro 4YacTh BEpPTHKAJBHOrO pa3pe3a OTBAJOB 3aHMMaeT 30Ha adpauuu. OHa
XapaKTepH3yeTCsl BHICOKOW BOIOMPOHULIAEMOCTBIO, OCOOCHHO B BEPXHEH 3aKapCTOBAHHOW YacTH.
3mech BBIAEISIETCS JABE MMOA30HBI. BEPTUKAIBHOIO IEPEMEINEHNs] PAaCTBOPEHHBIX BELIECTB U
HEPaCTBOPUMBIX BKJIIOUEHMH MOINHOCTBIO 2-7 M M aKKyMyJSILMU (BMBIBaHUs) HEPACTBOPHMOIO
MaTepuajia B BHIOE MaJOMOIIHOrO, OOOrameHHOro riIMHOM Miacta. IlocnemHuil sBiseTcs
OTHOCHTEJIBHBIM BOJOYIIOPOM, IO KOTOPOMY BOJIa CTEKAET K IMOIHOXBIO CKJIOHA. B MpUCKIOHOBBIX
YaCTsIX OTBAJIOB IUIACT HAaKJIOHEH B COOTBETCTBUU ¢ 0TkOcoM. Ha riiyOune 1-5 cM OT moBepXHOCTH
OTBAJIOB B Pe3yJIbTaTe UCMAPEHMs BJIaru 00pas3yeTcs INIOTHAsI COJISTHASL KOpPKa TOJIIUHOM 10 1 cM.

B HmxHel yacTu OTBaJIOB paclioyiaraeTcsi pacCOJIOHACBILIIEHHAs! 30Ha. Paccomnbl ABIKYTCS K
nepudepur OTBAJOB M PasrpykarOTCs B BHIAE HCTOYHHKOB Y UX IMOTHOXbS, a TaKXe IyTeM
(buIbTpalMy B OTIOXKEHUS, 3aJIeraloliye B OCHOBAaHUU OTBAJIOB. JIeOUT UCTOUHMKOB U3MEHSETCS OT
0,1 mo 5,0 n/c u OGonee. CkOpoCThb (PUIABTPALIIM PACCOJOB B MOACTHIIAOIINE OTJIOXKEHUS
OIpeneNnsieTcss BOMOMPOHULIAEMOCTBIO MOCIEIHNX, HAJIMYMEM WIM OTCYTCTBHEM HCKYCCTBEHHOIO
9KpaHa, peabedoMm Joxka. B oTmenbHbIX ciydasix OHa MOXKET JOCTUraTh MIJLTUMETPOB 3a CyTKu. I1o
npUOIM3UTENIbHBIM MOZICUYETaM, 33 TO M3 COJIe-OTBaja BBIHOCSTCS B PaCTBOPEHHOM COCTOSTHHU
COTHH TBICSY TOHH coJieil. B MecTax BbIXOZa MCTOYHUKOB OTJAraloTCsi Ty(QOBbI€ IUIOTHUHBI, a B
HOJIOCTSIX - HATEYHbIE COJISTHBIE arperaThl.

B otBanax (opMHPYIOTCS MOBEPXHOCTHBIE M MOA3€MHbIe KapcToBble GopMbl (AHApEIuyK,
1989). IToBepxHOCTHBIE (POPMBI CBS3aHBI B OCHOBHOM C IBIDKEHHEM BOIbI MO MOBEPXHOCTH U B
30He adpaumu. OHM TNPenCTaBIE€Hbl OTPULATENBHBIMH (KappoBble YriyOneHus, KOJOALI,
TpyOuaThie 00pa30BaHUs, PBbI, BOPOHKOOOpPa3Hble YriyOneHus, JOXKOUHBI) U TMOJIOKUTENbHBIMU
(xappoBble IpeOHH, BBICTYIbBI, OCTAaHLbI) Pa3sHOBUAHOCTSAMH. OCTaHLbI T€HETUUECKH CBSI3aHbI C
OCTaHKaMU KOHBEHEPHBbIX TPAHCIOPTHBIX JIMHUI (KYyCKM MeTajula, pe3uHbl, wmudepa), KOTOpbIe
M30JIPYIOT YYaCTKU Ha TOBEPXHOCTH OTBAJIOB OT BO3AEHCTBUS OCAaAKOB. 3a HAecATUIIETHE
HOBEPXHOCTb OTBAJIOB CHIXKaeTcst Ha 20- 50 Mm/rog.

ITonzemuble (GOpPMBI OTBAJOB MNPAKTHYECKH HE H3Yy4YeHbl. AHAlIW3 CKOPOCTH MpPOLIECCOB
pacTBOpeHHsI CBHIETEJIbCTBYET O TOM, 4YTO BHYTPH OTBAJOB JAOJDKHBI (HOPMHPOBATHCS
3HAYMTENIbHbIE 10 pasMepaM MyCTOThl. B Hacrosimee Bpemsi oOciemoBaHbl JIMIIb HeOOJbIINE
neuepsl (AHgpediuyk u ap., 1989) mo mepudepun OTBajOB, B MeCTax BbIXOAA Ha MOBEPXHOCTH
KapCTOBBIX MCTOYHUKOB. Ilemepbl mNpencTaBisiioT COOOM KaHambl, OOpasyroLIMecs: IMyTeM
PacTBOPEHMSI M DPO3UOHHOTO NEICTBUS MOA3EMHBIX MOTOKOB. J[iMHA OmHOI M3 OOC/IEeIOBaHHBIX
neuiep okoso 30 m. ITon3emHblii pydeii pukcUpyeTcss Ha MOBEPXHOCTH MPOBAJbHBIMI BOPOHKAMH,
KOPPO3HOHHbIMU OKHaMu. CTEHKHM U CBOIbI NOAOOHBIX MeIep OYeHb HEYCTONHUYMBBI, IOITOMY OHHU
OBICTPO SBOJIIOLMOHHMPYIOT, Mpeodpasysich MO Mepe IMOCIeNOBATEeIbHOTO BCKPBITHS CBOIOB B
KapCTOBO-3pO3HOHHBbIE PBBI. B ciydae popMupoBaHus MOA3EMHBIM py4YbeM HOBOTO pyclia OHU
IPEBPAILAIOTCS B BOTOCOOPHUKH M PyCJia MEPUOINUECKOTO CTOKA.

HHTeHCUBHOE paCTBOPEHHME MaTepuaia OTBAJIOB U BBIHOC COJIEH MPUBOAMUT K MOSBIICHHIO
OKOHTYPHBAIOIIUX MX 30H 3aCOJICHUs, BBITSIHYTHIX [0 HANPABJIEHUIO ABMKEHHS PACCOJBHBIX BOZI.
Ilo Mepe 3akapcToBaHMsI MPOLIECC BHIHOCA COJIEM U3 OTBAJOB YCUIMBAETCA. B MOHIKEHUSX,
HPUJIETAIOIINX K MOAHOXXBIO OTBAJIOB, 00Pa3yIOTCS 03epa C COJIEHOI BOMOi, B KOTOPBIX MPOUCKOIUT
canka coneil. CossiHble 03€pa BMECTE C MUTAIOIIUMH HX PY4YbsIMHU TaKXXe SIBISIOTCS UCTOYHUKAMU
3arps3HEHUs] TPYHTOBBIX BOJ TEPPUTOPHIA, IPUIETAIOIIUX K OTBAJIaM.

4.7. AKTHBH3ALMA KAPCTA B COJISIMOM TOIIIE
Ha nnomanyn BepxHexkaMCKOro MeCTOPOXXIEHMS KaJUWNHBIX COJIEH BbILIENIaYNMBaHUE COJE

OTMEYaeTCsl NMPU MNPOXOAKE M SKCIUTyaTallM LIAXTHBIX CTBOJIOB U CKBaKUH, B 30HAX BIUSHUSA
CTapbIX pPAaCCOJIbHBIX CKBaXKHMH, paiiOHaX TPYNIOBbIX BOH03a00pOB, B OTPabOTaHHBIX T'OPHBIX
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BeipaboTkax (bempTiokoB, 1975, 1988; bBenbtiokoB, I'omyGe, 1966). Ilpu mnpoxoake u
9KCIUTyaTalliy BCEX IIAXTHBIX CTBOJIOB HECMOTpPS HAa H3OJISALIMIO KOHTAKTa BOAOCOAEPIKALIMX U
COJSIHBIX TOPOJ OTMEYaKCh BomomposiBieHUs. OObeMbl OTHENbHBIX KapCTOBBIX IOJIOCTEH B
HOKPOBHO!M KaMEHHOW COJIM ¥ KapHAJUIMTOBOI MOPOJE NOCTUIaM HECKOJIBKUX COTEH KyOOMETpOB.
Hanuuue B 30He 0OBOJHEHHOTO KOHTAKTa TPEIIWH, & B HEKOTOPBIX CIy4asX KapCTOBBIX MOJIOCTEH,
SIBJISIETCS IPUYMHOM NMPUTOKA BOABI B IIAXTHBIE CTBOJIBL.

Ha paccmarpuBaemoii Tepputopuu (YHKIHOHHPOBAIO IMOYTH MOJTOPA AECATKA KPYIHBIX
HYHKTOB paccoJIOnOObIYM, KOTOpble HacuuThiBamu Oosnee 200 ckBakuH. Psg  CkBaxuH
(doHTaHMpYeT, YTO CIOCOOCTBYET BBIHOCY COjiell M OOpa3OBaHUIO KapcTOBbIX mojocreid. I'. B.
BenbTIOKOB OTMEYaeT, YTO B BHIPAOOTAHHOM MPOCTPAHCTBE MPOUCXOOUT KaK PACTBOPEHHE COJIH
KOHJIEHCALIUOHHBIMU BOJAMH, TaK M OTJIOXKEHHE U3 IEePEHACHIIEHHBIX PAacTBOPOB COJISTHBIX
CTaJIAKTUTOB M HATEYHBIX KOP.

Takum 00pa3oM, TEXHOTEHHbIE BO3NEWCTBHUS Ha TeOJOrMYECKylo cpeny BepxHekamckoro
COJICHOCHOTO OacceiiHa HOCSAT MPOTrPEeCCHPYIOLINNA XapaKTep M BKJIIOYAIOT Psifi B3aNMOCBSI3aHHBIX
sBineHUN. IIONHBIN LUK MCCIENOBaHMM MOJDKEH BKIIOYATh y4eT HMHTErPajbHOTO BO3AECHCTBHS
MPOMBILIJIEHHOTO KOMILIeKca Ha okpyxaromyro cpeny. . I'. 3wmunr (1983) nns ueneit nporuosa
PEKOMEHAYET BBIABUTH B IEPBYIO OYEpeNb SJIEMEHThbI I€OJOTMYECKONW Cpenbl, MOABEPraroLIrecs
BO3JIEIICTBUIO TOPHOMOOBIBAIOIIETO MPEANPUATHS U NaTh OLEHKY MX u3MeHeHWid. C 3TOH LieNbio
COCTaBJIIIOTCS KapThl TUIOJOTHMYECKOTr0 PalOHHUPOBAHMS Ha NMOBEPXHOCTHYIO 30HY (IO MEpBOro
PErHOHaJBHOTO BOJOYNOpPa) M Ha BCKO MOIIHOCTh 30HBI MHXXEHEPHOTO BO3AEHCTBUS (IIyOuUHY
3aJI0KE€HUsI TOPHBIX BhIpaOOTOK). IlepBhlii 3Tam paboT 3aBeplIAeTCss COCTaBJIEHHEM ONHOW WJIH
HECKOJIbKUX MPOTHO3HBIX KapT HM3MEHEHHs] HHXEHEPHO-TE€OJIOTMYECKUX M THAPOreOJOrHYECKUX
yCIOBUH B 30HE BO3MAEIHCTBUS TOPHONOOBIBAIOIIMX MNpennpusTuii. Bropoil sTam BKiIOYAeT
pa3pabOTKy Ha OCHOBE MPOTHO3HBIX KapT KOHKPETHBIX PEKOMEHOALMH Uil CHUKEHHS
OTPULIATEJILHOTO BO3JEWCTBHS Ha CpPeNy FOPHOMOOBIBAIOIINX MPEANPUATHIA WM MPOMBIIIICHHBIX
KOMILJIEKCOB.

5. AI3MEMEHAHUE 'EOJIOTTYECKOM CPE/IbI B PAMOUAX PA3BEJIKH A
AOBbIYN UEDTH, 'A3A 1 HOAZEMUBIX BO/{
5.1. Bausinue ceficMmopa3BeaouHbIX padoT Ha MOA3eMHbIE BOAbI

Ceticmopa3sBennouHble OypoBble pabOThI OCYIIECTBISIOTCS Ha TEPPUTOPUSX, MEPCIIEKTUBHBIX
Ha HedTh u ras. Ilpu ceiicMuueckux B3pbIBAX B psfe CIIy4aeB OTMEYAlIOCh pa3pyLICHUe
BOJOYIIOPOB U HCUYE3HOBEHNE BOJOHOCHBIX TOPU30OHTOB. bosiee riybokoe BiusiHUE B3pbIBHBIX paboT
COIMpPOBOXIAETCS MOATOKOM MUHEpPAIM30BaHHBIX BOA B 30HY ImpecHbIXx Boa. Jlaboparopus
ruaporeosioruu [lepMckoro yHuBepcurera coBMecTHO ¢ TpectoM [lepmHedTereodusmka B TeueHne
psina JIeT BEAET UCCIENOBAHNs, B PE3YJIbTaTe KOTOPHIX YCTAHOBJICHBI BEIMYUHBI PaIHYCOB BIMSHUS
B3pPBIBOB HAa IOA3EMHbIE BOABI MPU Pa3HBIX CIOCO0aX OTPaOOTKM CEHCMUYECKUX MNpOoQuIeit
(IInmanosckuit u np., 1981). IlocTpoeHs! kKapThl pailOHMPOBaHUS 3HAUYUTENBbHON YacTu IlepMckoit
00NacTH MO YCJOBUSIM BEIEHHUS CEeHCMOpa3BeHNOYHBIX padoT, 00eCHeYMBAIOLIMX COXPAHHOCTD
NPECHBIX MOA3EMHBIX U IMOBEPXHOCTHBIX BOJ, BBIABJIEHBI PAlOHBI, Ii€ B3PBIBHBIE CKBA)XKUHHBIE
metoab! nporuBonokasansl (Illnmanosckuii u ap., 1989).

5.2. 3arpsi3suenue npecubIxX NOA3eMHUbIX BOA H PeK B CBA3H ¢ OypenneM CKBaKHMH

B crpykTypHOM OypeHHMH @pH OTCYTCTBUM BOAOOXPAHHBIX MEPONPHITUN CKBAXKHHBI
CHOCOOCTBYIOT BOCXOISIIMM IEPETOKAaM MHHEPAIN30BAaHHBIX BOA B IPECHbIE BOAOHOCHBIE
TOPU30HTHL. DTO BENET K MCTOIIEHUIO 3armacoB npecHbix BoA. Kak ormeuaror JI. A. IIlumaHoBCKuUit
u 0. II. BapanoB (1988), B IlpemypambckoM mnporube B CBSI3M C €ro HepTerasoHOCHOMH
HEePCIEKTUBHOCTBIO MPOOYPEHO OKOJIO ABYX THICSY CTPYKTYpHBIX CkBaxkMH. J[o cepemunbl 60-x
rOfI0B NPOEKTaMU HE MpeAyCMaTpUBaJlaCh YCTAHOBKA B CKBa)XXMHAX HM3OJIALIMOHHBIX MOCTOB Ha
rpaHULIe MPECHBIX M MUHEPAIN30BAaHHBIX BOJ. JTO SIBUJIOCH MPUYMHOM MEXIUIACTOBBIX NEPETOKOB
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M 3arps3HEHUs] MPECHBIX MOA3EMHBIX U MOBEPXHOCTHBIX BoA. OOcnenoBanue 982 ckBaxxuH Ha 37
IUIOLIAASX CTPYKTYpHOro OypeHus mmokaszano, 4to B 819 ciydasx UW3OJSLMOHHBIE MOCTHI
YCTaHOBJIEHbl HEBEPHO WM OTCYTCTBYIOT. B pesynbrate B 289 ckBakmHax W Onu3iexamiyx
ponnukax B nonuHax UYycosoili, KoceBbl, fiiBpl, bapapl u Apyrux pek yCTaHOBJ€HAa pas3rpyska
MHHepaln30BaHHbIX BoA. Ha moBepxHoCTh 3a neproa 1963-1982 rr. nmoctynuino mopsinka 800 miH.
Ky0. M MHHEpaIM30BAHHBIX BOA. B KapCcTOBBIX 0OJACTSX 3TOT MPOLECC COMPOBOXKIAETCS
aKTHUBM3ALMEN POLIECCOB PACTBOPEHUS MOPOA.

JI. A. IIlumanosckuit u I'. A. CerakuHa Ha npumepe KocbBuHCKO-UyCOBCKOro KapcToBOro
palioHa yOemWTeNbHO TNOKa3ajlyd BIUSHHE CAMOM3JIMBAIOLIMX BBICOKOAEOUTHBIX CTPYKTYPHBIX
CKBa)kMH Ha coctaB pek Tanoi, ScrpeboBku, CesepHoro KyxtbiMa, OmBbl ['pynma ckBaxxuH C
cyMMapHbIM nebutoM 1235 n/c pasrpyxkaer cysibdaTHble BOObI U MOBBIIIAET MUHEPAIU3ALMIO P.
Kinroganku BrBoe.

CKBa)kvHBI, BCKpPBIBAIOLINE HAMOPHbIE MUHEPAIN30BAaHHBIE BOJbI, HAPYLIAIOT €CTECTBEHHbIE
rUApOAMHAMIYeCKHe U ruapoxumuueckue yciosus (bapanos, 1989). O6benunenue Ilepmuedts ¢
1986 r. mpUCTYNUIIO K CO3AaHHUIO CETH HAOIOAATENIbHBIX THAPOre0JIOrNYECKUX MOJUTOHOB C LIEJIBIO
U3Y4YEeHUS] 3aKOHOMEPHOCTel (POPMUpPOBAHMS XHMMHYECKOTO COCTaBa MOA3E€MHBIX BOX B
€CTECTBEHHBIX U TEXHOIeHHbIX YCioBMsX. B 1986-1988 rr. co3maHo cemMb Takux IOJIUIOHOB.
O6bekToM HaOrOAEHUS SBJSIETCSl 30HA mpecHbIX Boa. Ha KacuOckoM monuroHe 3a 3TOT MEpUON
YCTaHOBJIEHbl TMIPOXUMHUYECKHE aHOManuu B paiioHe 1. Jlesune u bepe3zoBka. YxyameHue
TUAPOXMMHUYECKO OOCTaHOBKM B paiioHe BOH03a0OpHBIX CKBXUH BEPOSITHO CBSI3aHO C
HapylIeHHEeM BOAOYIOPOB CTPYKTYPHbIMU CKBOXXUHAMHU M Pa3rpy3KOW HAMOPHBIX TNTyOMHHBIX BOJ
XJIOPUIOHO-HATPUEBOTO COCTaBa B BEpPXHHE IPECHbIE BOAOHOCHBIE TOpPU3OHTHL CIOXKHBIE
CTPYKTYPHO-TEKTOHHYECKHE YCIOBUS PACCMOTPEHHBIX Y4aCTKOB, HAJIMUME Ha HEOOJBIION riTyOnHe
paccomoB ¢ wmunepanusauueir a0 300 r/n (BepesoBckas IUIOIIAAb), BBICOKHE 3HAYEHUs
TUAPOCTATUYECKUX HANOpPOB, CAMOM3JIMBBI BOJ HUXKHE-IIEPMCKO-KaMEHHOYTOJIBHOIO KOMILIEKCa
CHOCOOCTBYIOT BOCXOZSILEH MHUIPALMK MTyOMHHBIX MHHEPAJIU30BAHHBIX BOJ B 30HY MPECHBIX BOJ,
0COOEHHO B MeCTax MOBBILIEHHO!N MPOHULIAEMOCTH MEPMCKUX OTJIOKEHMH, a TaKXKe MO CTBOJIAM
HEKAa4yeCTBEHHO  JIMKBUAWPOBAaHHBIX  CKBaxuH. IIlmaHupyercs — pacliupeHHe  CUCTEMBI
T'MAPOXMMUYECKOr0O MOHHMTOPHMHIA C LIENbI0 OXBaTa Bcex pa3dypuBaeMbix paiioHOB Ilepmckoro
ITpukamps. Pa3zpaboTaH KOMILIEKC MEPONIPHUATHIA IO MPEAOTBPALIEHUIO NTEPETOKOB, CAMOU3JIMBA HA
NOBEPXHOCTb ¥ aKTMBU3aLIMU MIPOLIECCOB PACTBOPEHUS MOPOJ B CKBAXKMHAX.

5.3. 3menenne reo1oru4eckoi cpeabl B CBSI3H € 100bIvYeii MUHEPAIbUBIX JIeYe0UbIX H
NPOMBIILIEHUBIX BOJ

B paspese ocamouHbIx mopox 3amaaHoil 4yactu IlepMmckoit 00jacTh, BXOMSLIEH B COCTaB
Bousro-Kamckoro apresunanckoro 6acceitna, A. B. Illypy6op u M. H. IllecToB BhIAENSIIOT YeThIpe
30Hbl. Camasi BepXHsisi 4acThb BKJIIOYAET MpecHble BOAbL [Ny0ke B MEPMCKHX OTJIOXKEHHSX
pacrpoCTpaHeHbl MUHEPAJIbHBIE BOABI ¢ MUHEpau3amueii 2 - 200 /i1, B TOM 4ucie cyibOuaHbIe,
KOTOpble TPUMEHSIOTCS B JieueOHbIXx wensix. Ha rnyOunax Oomee 1000 M pas3Buta 30HA
HomOOpPOMHBIX PacCONIOB, KOTOPBIE MCHOJB3YIOTCSA KaK B KaueCTBE ChIPbsl AJIsl MONy4YeHUs Homa U
O6poma, Tak u B GanmbHeonornyeckux 1eisix (Ilpobnemsr..., 1988).

B Ilpenypanbe iiom u Opom noObIBalOTCS M3 MOA3eMHBIX BOA ¢ 1942 r. IIpoMbIlLIeHHBIH
BOJ03a00p 3KCIUTyaTUPYeTCs] MyTeM CpabOTKH €CTECTBEHHBIX YIPYIHX PEXHMOB CO COpOCOM
OTpabOTaHHOW pambl B MOBEPXHOCTHbIE BOAOTOKH, YTO OKAa3blBAeT OTPULATENILHOE BIIMSIHUE Ha
skosormyeckoe coctosinue cpenbl (IlectoB u ap., 1989). Hambonee panyioHaJbHBIM SIBJISETCS
9KCIUTyaTallMsi BOX C BO3BPATOM OTPaOOTaHHBIX pPACCOJOB B MOMVIOIAIOIINAE T'OPU3OHTHL
OKClepUMEHTalbHble  pa0OThl  MOKa3ajM MEPCHeKTUBHOCTh JAaHHOTO MeTOAa.  3aKauku
HEOUHINAeMbIX MPOMBILUIEHHBIX CTOKOB MPOU3BOISTCS B PErMOHAJBbHO BbIOEp)KaHHbBIE, HAIEXHO
M30JIMPOBaHHbIE, 3aKapCTOBAHHbIE TOPH3OHTHI U KOMILIEKCHI kapOoHa u neBoHa (bynnakos, ['ymuH,
1986). Ilpu ombITHBIX 3akaukax B paiioHe r. KpacHokamcka ¢pancko-¢amMeHCKuii kapOOHATHBbII
BOJOHOCHBIN KOMIUIEKC B TE€YEHHE 4eTbipex CyTOok mormoman ao 200 ky0. m/4 oTpaboTaHHBIX
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pacconoB ¢ MuHepanusammedn okono 250 r/m u pH 8,0. Kak ykaswsiBator b.A BynnmakoB wu
I'T".TatapuHOBa, BBHIOOpP ONTHMAJbHOTO BApPHAHTA PA3MEIUEHUSI IOJIUTOHOB 3aXOPOHEHHS
IPOMBILLJICHHBIX CTOKOB, ONpeesieHNs HeOOXOAUMOr0O KOJMYECTBA HATHETATENIbHBIX CKBAKUH U X
NPUEMHICTOCTH MPOU3BOIUTCS C MCIIOJIb30BAaHUEM CIELUANbHBIX porpaMMm OBM.

5.4. U3meunenne reoJioru4ecKoii cpeabl B paiionax 100b14u neptu u raza

Mecropoxnenuss He)TH B OTJIOKEHHAX IMepMH, KapOOHa, JE€BOHA SIBJITIOTCS COCTABHOM
4acThio Bonro-Ypanbsckoit HedTsaHol obnactu. IlepBoe MecTopoxaenue HegTu OTKpHITO B 1929 T.
B BepxHe-UycoBckux roponkax. Haunnas ¢ 1934 r. pasenka u 1o0br4a HeTu monydaroT O0nbLive
macitadbl. [IpoOypens! mecstku Toicsd ckBaxkuH. C 1934 mo 1938 rr. otkpsiTel KpacHokamckoe,
Cesepoxkamckoe u [TonazHeHckoe MecTopoxaeHus1, no3xe JlobaHOBCkoe U SpUHCKOe, LebIi psin
MeCTOpOXKAeHuil Ha 1ore obnactu - B UepHyumnackoM, Kyennnckom, @okuHckoM paiionax. B 1989
r. B 001acTH paspabarbiBaiich 53 MecTOpoxXIeHus HeTu U rasa.

B CCCP cBbuue 50% nHepTH nOOBIBAIOT, UCIOJB3Yys BTOPUYHbIE METOMBI BO3AEHCTBUS Ha
IUTIACT U MPH3a0OWHYI0 30HY C LIEJbIO MOBBIIeHUs HedTeoTnaun. bosblinas 4acTe MECTOPOXKIECHUIA
paspabaTbIBaeTCsl C MPUMEHEHHEM 3aKOHTYPHOTO U BHYTPUKOHTYPHOro ooBonHenus. 3a 1971-1975
IT. 32Ka4aHO B IUIACTHI CBbILIE 3,5 MJIpA. KyO. M BOABL

OCHOBHBIMU MEPONIPHUATHSIMU NPH T0OBIYE ra3000pa3HbIX U KUAKUX MOJE3HBIX HCKOMAeMbIX
Ha cyuie sBJSIIOTCS: 1) OypeHue CKBaXKUH; 2) yJIaBIMBaHKUE NOCTYMAIOLIUX Yepe3 HUX Gouaos; Y)
pa3JIMYHbIE MPUEMbI AKTUBU3ALIH ITPOLECCOB MX IMOCTYIUIEH!US Ha TOBEPXHOCTb.

®. B. Kornos (1978) mpuBogMT CBEAECHUS O CIEAYIOIIUX TEXHOIEHHBIX MpoIeccax,
CBSI3aHHBIX C JOObMell HepTHM M rasa: 1) mameHWe BHYTPUIUIACTOBBIX HANOPOB, HU3MEHEHUE
HANpsDKEHHOTO COCTOSIHMSI TOPOA; 2) HM3MEHEHHE TUAPOTreOJOrMYECKHX YCIOBUIN: 3aMelleHue
U3BJIEKaeMOi1 HeTU BOIOH, yCUileHHe BOIOOOMeHa, 00pa30BaHKEe HOBBIX BOJOHOCHBIX FOPU30HTOB,
CMELIEHHE BOJA; HU3MEHEHHE YpPOBHEW, YKJIOHA, CKOPOCTH [BIDKEHMsS, XHUMHUYECKOTrO, Tra3oBOIO
COCTaBa U TEMIEpaTyphl MMOA3EMHBIX BOX;, 3) BTOPUYHOE M3MEHEHHE PEXHMa MOA3EMHBIX BOI, a
Takxke GUIbTpPaLIOHHbIEe AeopMaly NOPOA BILIOTh IO THMAPABIMYECKOTO pa3pbiBa BOXOYIOPHBIX
CJIOEB B CBSI3M C 3aKOHTYPHBIM M BHYTPUKOHTYPHBIM 3aBOAHEHHeM;, 4) cyd¢o3us U CBI3aHHbIE C
Hell mpocanku; S5) BBIOPOCHI rasa, BOXbL, TBEPAbIX YacTHIl B BO3AYyX, 0) nerasauus MHOpOL;
7) noctymieHue B atMocepy MOMyTHHIX ra3oB; 8) HepTAHbIE MOXKAPBL.

Ocob0 oTMe4aroTCsi OcemaHusl 3€MHOIl MOBEPXHOCTH B paiioHax Hedre- u razomoObrau. B
YCJIOBUSIX HEMIyOOKOro 3ajieraHusi ypoBHs TpyHTOBbIX BOA (0,5-2 M) JIOKaIbHOE MOHIKEHHUE
3eMHO} MOBEPXHOCTH BbI3BIBAET MOBBIIEHIE YPOBHS BOJBI U YBeJINUeHHE 3a00JI0YEHHOCTH.

W3 ppyrux mpoLeccCOB TEXHOTEHHOW NPUPOAbl HEOOXOAWMO OTMETUTh BO3MOXXHOCTb
aKTUBHM3AaLUHM CJAOBIX 3€MJIETPSICEHHId, CHPOBOLMPOBAHHBIX JAJIUTENbHOW HOObIUEH I KUAKHX
NOJIE3HBIX MCKOMaeMbIX U 3akaukoil Boa. Hampumep, B Tatapuu ycTaHOBJIEHA 3aBUCUMOCTD MEXIY
WHTEHCUBHOW pa3palboTKOil HEPTSIHBIX MECTOPOXIEHUN W aKTUBU3ALMEH CIaObIX 3eMJIETPsCeHUI
(Komcomonbckas mpasaa, 12.05.1989).

I, 1. Bonobyer (1986) oOpamaer BHMMaHUWE Ha [ABAa BHOA TEXHOTEHHBIX H3MEHEHUI
OKpY’Karollei Cpeabl B palioHax HeTerazomo0ObIuu:

noA3eMHbIN M HaszeMHblid. Ha HedTsHbIX MecTopokneHusix IlepMmckoit 001acTi k Ha3eMHBIM
U3MEHEHMsIM TeOJIOTHYECKOl Cpeabl OTHOCITCS TNeperUlaHupoBka penbeda, BbIpyOka Jieca,
HapylIEeHHe II0YBEHHOTO M pPACTUTEJIBHOrO IIOKPOBA, Ppa3pbIXJIEHWE U YIJIOTHEHHE TPYHTa,
MU3MEHEHHE YCJOBHIl MOBEPXHOCTHOTO CTOKA W HMH(QUIBTPALHM B CBSI3U CO CTPOUTEIHCTBOM
OypOBBIX IUIOLIAZIOK, MPOKJIAAKOW KOMMyHHKauuil (TpyOompoBomoB, HedTe- M ra30mpOBOMOB,
IOpOr), COOpY)XEHHEeM OTCTONHBIX KOTJIOBAHOB i1 OypOBBIX pPAaCTBOPOB U MPOMCTOKOB.
OunbTpanus ¥ HEKOHTPOJIMPYEMBIil COPOC OTPaOOTaHHBIX OYPOBBIX PACTBOPOB M3 KOTJIOBAHOB 32
npenensl  KyCTOBBIX IUIOLIAIOK CONMPOBOXKIAETCA XUMHUYECKUM 3arps3HEHHEM TOYBBl U
NPUIIOBEPXHOCTHOM TUAPOChEpPDL, THOENbI0 PACTUTENBHOCTH, TOSBACHHIO BOIM3M OypOBBIX
IUTOIIANIOK "phIKero” jieca.
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TexHOreHHas Harpy3ka Ha reoJOTHYeCKyI0 cpeny He(TempOMBICIOB NPUBOINT K IyOOKOMY
npeoOpa3oBaHUI0 MOA3EMHON TrHAPOc(hEpbl, aKTUBU3ALMU BOCXOASILIMX MEPETOKOB TIITyOMHHBIX
¢mounos (Kocra-peB, Muxaiinos, 1989), BricOKOMHHEpanU30BaHHBIE pPACCONbL, HE(PTb,
CEPOBOOPOJ SIBJIAIOTCS] ONACHBIMU 3arpsA3HUTEISIMU NMPECHBIX MOBEPXHOCTHBIX U MOA3EMHBIX BOA.
3arpsa3HAOIIME BELeCTBA MOCTYMAIOT 4Yepe3 AepeKThl INIyOOKHMX CKBAXHH, U3 MECT INPOpbIBA
BBICOKOHAIMOPHBIX  He(TepaccoJonpoBomoB. VMCTOYHMKaMU 3arps3HEHHs SIBJISIIOTCS  TaK)ke
TEXHOJIOTHYECKHEe YCTAaHOBKM cOopa ¥ moaroroBku HepTH. CIOXHBI XapakTep 3arpsisHEHUs
HPOSIBIISIETCS] TPU PACMOJIOKEHUH HE(PTAHBIX MECTOPOXKIOCHUN B NPUOPEIKHON 30HE KPYIHBIX
BOJIOXPaHMJIHLL,

PaGotbl, mpoBogumbie uHcTuTyTOM [lepmMHUITMHedTs, mosBommmu I'. K. Muxaiinosy u
C.M. KocrapeBy (1986) TumusupoBath TI€OJOrO-THAPOrEOJIOTHYECKIE YCIOBUS 3arpsi3HEHUs
reoJioru4eckoii cpeabl B HedreHOCHbIX paiioHax Ilepmckoro Ilpukamps. CocraBieHa cxema
TUNOJIOTUYECKOr0 PalOHMPOBaHMsI Ha 0a3e CepuH MO3JIEMEHTHBIX KapT. B 3aBUCHMOCTH OT cocTaBa
¥ MOLIHOCTH HMPEHCKOrO PEerMoHajbHOro (ronnoynopa 000coOsieH psii MPOBUHLMUMN, B KOTOPBIX
BBIAESIIOTCS  O0JIACTH  PacCHpPOCTPAHEHUs] KAPCTOBBIX, MOPOBO-TPEIMMHHBIX U TPaHYJAPHBIX
reo(p UIbTPALIIOHHBIX CpPel B MEPMCKUX M YETBEPTUUYHBIX OTJIOXKEHMsX. PailoHbl BHyTpH oOnacteii
UMEIOT OJIM3KHMe YCJIOBHSI €CTECTBEHHOM 3allMINEHHOCTH MON3eMHbIX BOA. B mpemenax paiioHOB
OTMEYeHbl HEe(PTENPOMBICIOBbIE TEPPUTOPUN C PA3NIUYHON HEOTEKTOHUYECKOW aKTHBHOCTBIO,
OIpEeNeNIOIIEe COBPEMEHHYIO T'HIPOreosiorndeckyro obcraHoBky. Ilo reomopdorormueckomy
NpU3HaKy OOOCOOJSIFOTCS YYaCTKH C PA3MYHBIMH [IOKA3aTENIIMH MUTPALUM  3arpsI3HSIOLINX
BEILECTB.

K 0cOoOBIM THHONOrMYECKHMM KATeropusM OTHOCATCSI 30HbI MOAIOpa IMOA3EMHBIX BOZI B
palioHaX BOJOXpPAHIJIMLI U JIMHEWHble 30HBI MarucTpanbHbIXx HegTerazompozomos. I. K.
MuxaiinosbiM (1986) npenioxkeHa ruaporeoIornueckast KiiacCuguKanys NCTOYHUKOB 3arpsi3HEHUsI
IPECHBIX MOA3EMHBIX BOJ Ha HE(PTENPOMBICIIAX.

B pesynbrare pa3paOoTku HEPTAHBIX MECTOPOXKAEHHA U JKCIUTyaTaluu BOH03ab0poB
HauOoyiee CyIECTBEHHBIM M3MEHEHUSIM IO/BEPraeTcsi TuApOAMHaMHYecKass oOcCTaHOBKa. B
IpoLecCe SKCIUTyaTallMy IUIACTOBBIX BOAOHANOPHBIX CHCTEM (OPMUPYIOTCS MbE30METPHYECKUE
AQHOMAJIUU KaK IOJIOXKUTENbHBIE (KYIOJia pENpecCi), TaK ¥ OTPULIATENIbHbIE (BOPOHKH AEMIPECCHH),
pasmepbl koTOpbIX pocruratoT 10-30 kM Mo miacTy, a Ha IUIMTENBHO pa3pabaTbiBaeMbIX
mecropoxxaeHusx 10 100 km (bauypun, [umkul u ap., 1989).

JHernpeccuy, BO3HUKAWOIIME B IMpouecce pa3paboTky HEPTSIHBIX 3aJiexeil ¢ MoamepKaHuem
IUTACTOBOTO MAABJICHUS IMyTeM 3aBOAHEHMs, MPHUBOMAT K BEPTHKAJbHBIM IMEpeTOKaM (IIIOUIOB U
3arpsiI3HEHUIO0 TPECHBIX BOJA BEPXHUX TOPU3OHTOB. IlepeToku OCYyIIECTBISIOTCS Kak 3a CYeT
HErepMETUYHOCTH OKCIUTyaTallMOHHBIX U JIMKBUAVPOBAHHBIX CKB&XXHMH, TaK M IO TPELIMHAM,
PACKpBIBAIOLIMMCSI BCJIEACTBUE MOBBIIIEHUH MJIACTOBOTO JABJIEHMsI B IPOAYKTUBHBIX IJ1ACTaX.

Kak nmokasanu uccienoBanus HeTsHOTO 3arpsisHeHnss KaMckoro BomoxpaHmIia B paiioHe
[Tona3sHEHCKOro MeCTOpPOXIEeHHs, HeTh MUIPHPYET MO 30HE TPELIMHOBATOCTH M3 BEPEICKOii
3aJIeXKH, JJIMTENIbHO pa3pabaThiBaeMOil C NOANEpKaHHEM BBICOKOTO IUIACTOBOTO JaBJICHUS.
AHanornyHyr' Npupoay UMEIT MHOTHE U3 HedTe3arpsisHEeHUil M 3aCOJIeHHI MOYB, FPYHTOBBIX U
MOBEPXHOCTHBIX BOJ B IOXKHBIX paiioHax [lepmckoii obmactu.

Psn uccnenosareneit (JIbicenun u ap., 1988) ykas3bIBalOT Ha aKTHBU3ALMIO TITyOMHHOTO
KapcTooOpa30oBaHus MpU pasBenKe U paspaboTke ra3oBbIX U HEPTSIHBIX MecTopoxaeHuid. C Lenbo
MHTeHCU(UKALIMY TPUTOKA IUIACTOBBIX (DIIIOUAOB TNPOBOOUTCS COJITHO-KUCIOTHast 00paboTka
ckBakuH. [Ipyu B3auMOAENCTBUY C COJSIHOM KHMCJIOTOI MOPOABL, 0COOEHHO KapOOHATHBIE, aKTHBHO
pacTBOPSAIOTCS. BpllenaunBaHue COCPENOTaYMBAETCSl B y3KUX INPOHHULIAEMBIX 30HAX, CO3/aBas
JOTOJIHUTENIbHbIE MYTH (UIbTpALU. DTO MOXET NMPOBOLMPOBATH BHEOPEHHE B MPOAYKTHBHYIO
TOJNILY BBICOKOHANOPHBIX TOAOIIBEHHBIX, KPAae€BbIX, 3aKOHTYPHBIX BOI U MPEXIEBPEMEHHOE
OOBOIHEHHUE 3AJIEXKU.

b. A. bauypun u np. (1989) npennararoT ciieayromue METOAbl KOHTPOJISI U AOITOCPOYHOTO
NPOTHO3MPOBAHUS TEXHOTCHHBIX H3MEHEHUH TIeOrMApOIMHAMUYECKON cucTeMbl: 1) co3maHue
MECTHO! M PErOHAJIbHOM CEeTH PEeXMMHBIX HaOMIOJaTeIbHBIX CKBAXKHH; 2) BBISIBIIEHHE UCTOYHUKOB
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3arps3HEHUs, PAlOHMPOBAHUE TEPPUTOPUH IO XAPAKTEPy U CTEMEHU BO3JAEHCTBUS TEXHOTCHHBIX
(dakTopoB; 3) co3maHue aBTOMAaTH3UPOBAHHOIN CHUCTEMbI COOpa, XpaHEHUsT U MALIUHHON 00paboTKU
uHpOpMaLMK TO OCHOBHBIM IIapaMeTpaM TI'eOTHIPOANHAMUYECKOW cucTteMmbl, 4) Cco3qaHue
HaOJIIOJaTEeNIbHBIX MOJUIOHOB C LEJIBI0 OLICHKU XapakTepa MpoLeccoB ruibTpaluy (GJIONI0B mpu
CYILIECTBYIOIIUX METOMAX pa3pabOTKU MECTOPOXKACHUIL.

5.5. lerazauust HeAP MOCPEACTBOM CKBa)KUH U 3arpsi3sHEHHE aTMOchephl

ITonzemHbIe BOABI OCaIOUHBIX NOPOJ COAEPKAT OFPOMHBIE 3ar1achl BOXOPACTBOPEHHBIX I'a30B.
I[lo pmammev A. B. Ilypybopa u H. H. Ille-croBa (HoBbie mnporpeccusHsle..., 1989),
ra30HACBIIIEHHOCTb BOJ BOIO-HE(TEra3oHOCHBIX KOMIUIEKCOB [Ipenypaiibsi U3MEHSIETCsl ¢ BOCTOKA
Ha 3amag ot 1000 no 150 xy6. cm/n. B aTOM ke HampaBjieHHH COCTaB ra3oB MPeoOpasyercs OT
METAaHOBOIO 4Yepe3 METaHOBO-a30THBII M a30T-HO-METAHOBBI 10 a3otHoro. HawubGonee
ra3oHacChllleHHble BOABI TAroteroT k Ilpemypanbckomy mporuOy. 3mech ke mpeoOaagaroT
METaHOBbIE M METaHOBO-a30THbIE Ta3bl, YTO CBS3aHO C BBICOKOI CTENEHBIO MeTaMop-(uzaruu
PacCesTHHOTO OPraHNYECKOrO BEIIeCTBa OCaqO4YHbIX mopox. IIpu noObrde Homo-OpOMHBIX paccoyioB
B Ilepmckoii 00nacT AECATKH ThICSIY KyOOMETPOB BOJOPACTBOPEHHBIX TIa30B €)XXErOIHO
BBIOPACBHIBAIOTCS B aTMOChEDY.

BypeHue nmonckoBbIX M pa3BeNOYHBIX CKBaXKMH BEAET K pa3srasMpOBaHUIO MOA3EMHBIX BoA. B
repMETUYECKH  3aKpPBbITBIX  CKBaXXMHAX, BCKPBIBUIMX BOJOHACHILEHHYID 4YacThb ILIACTA,
CKAIUTUBAIOTCSl 3HAYMTENIbHbIE O0BEMbl CBOOOMHBIX ra30B. CTBOJBI CKBaXXMH OKAa3bIBAKOTCS
3amoJHeHHbIMH 10 3a00s1 razoM. Ha IlaBnoBckoM MecTopoxaeHud He()TH Ha YCThE CKBAXKUHBI,
NepeUBaloLIell MUHEPAJIbHOM BOJOM, MOCJIE Trola HAaXOXIEHUS €€ B 3aKPhITOM COCTOSIHUH
nasinenue pocturno 50-60 MIla. Ilpu BCKpBITMM CKBaXXHMHBI B IIEPBOE BPEMsI BbIIEISICA
CBOOOHBII METaHOBO-a30THBIN ra3, a 3aTeM (OHTaHHPOBaIa CUJIbHO a3MpPOBaHHAS MHUHEpPAJIbHAsI
BOJA. YKa3aHHbIE HCCIIEIOBATENIN PEKOMEHAYIOT UCIIOJIB30BATh ra3bl sl TEIUIOQUKALINK U IPYTUX
Lenei.

6. IPYTHE BAJbl TEXHOT'EMHUBIX BO3JAENCTBUM HA TEQJIOTHYECKYIO
CPEQY
6.1. Yp6auo-npoMsbinuiennbie MEpONPHUATHS

I'opona sBRAIOTCA CaMbIMM KPYITHBIMU TEXHOT€HHBIMHI KOHLIEHTPAaTOpPaMH BEIECTBA, S3HEPIHU
¥ OTHOBPEMEHHO CaMbIMH MOLIHbIMU MCTOYHUKAaMH UX BbIOpoca u paccenBanus (I'opuikos, 1982).

XapakTep TEXHOTE€HHBIX BO3JACHCTBUI TOPONOB HAa TIEOJIOTUYECKYIO CPENy OINPENessiioT
MEpONpUATHSL: 1) CTPOUTENBHO-PEMOHTHBIE; 2) TPAHCIIOPTHBIE, 3) MPOMBILLIEHHOE IPOU3BOACTBO;
4) KOMMYHalbHO-OBITOBBIE; 5) BbIpaOOTKa TEIUIOBOH U SjeKkTpudeckoir sHeprun. OHu
CONPOBOXIAIOTCS ~ 3arpsi3HEHHEM  aTMocdepbl, U3MEHEHHeM ruapocdepbl  (3arpsisHEHUE
MOBEPXHOCTHBIX U MOJ3EMHBIX BOA, NOATOIUIEHNE U APYTHE MPOLIECCHI), 36MHOM KOPbI (HAKOIIJIEHHE
KYJIbTYPHOTO CJIOSl, YIUJIOTHEHHE IIOpPOA, OCENaHWe 3E€MHON IOBEPXHOCTH), aKTHBHU3aLMen
HEKOTOPBIX 5K30T€HHBIX mpoueccoB. [IpobiieMe COBpeMEHHbIX TOPOAOB U HMX BO3ACWCTBHIO Ha
OKPY’KAIOLIYIO Cpeay MOCBsIEHbl MHOTOUKCIeHHbIe padoThl (Koo u ap., 1967; Monokos, 1985;
CoBpemeHHble npobsieMsl..., 1987; PaunoHansHoe ucnonb3oBanue..., 1989; 'uaporeonorundyeckue u
MH)XXEHEepHO-reonornyeckue..., 1989). @dopmupoBaHue  arpecCMBHBIX K  CTPOUTENIbHBIM
KOHCTPYKLUSM cpeA Ha Teppuropud . IlepMu 1 0MHOroO U3 KPyNHBIX XUMIIPEATPUATUN OTPa’KEHO
B pabote B. I1. Kocrapesa u ap. (1980).

Ha teppuropun bepesnnkocko-ConmkaMCKOro HNpOMBIIIJIEHHOTO KOMIUIEKCA BaKHeHIei
npoOIeMOli SIBJISIETCS 3allTa OKPYXKAIOIeH Cpenbl OT 3arpsi3HEHHs €€ OTXONaMM KaJUHHOTO U
He(dTenepepabarbiBatoniero mpousBoacTsa. OHa pelaercss MyTeM 3aXOpPOHEHUs] MPOMCTOKOB B
riyOOKKe MOMIOIIAOIINE TOPU30HThI KapOOHATHBIX BEPXHEIEBOHCKO-TypHelckux mopoxa (3yesa,
1986).
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6.2. KomMynuKannonno-TpancnopTubie MepONpHATHS

K HUM OTHOCSATCSI COOpYy>XE€HHE U JKCIUTyaTtauus: 1) aBTOIOpPOTr;, 2) >KeJIe3HBIX A0por; 3)
MarucTpaibHbIX He()TEra3ompoBOAOB; 4) IUHUIT AJEKTPOIEpenay; 5) -a3poapoMOB. 3HAUNUTEIbHBIE
U3MEHEHUsI BHOCSTCS B TMEPHOA CTPOUTENIbCTBA JIMHEWHBIX COOpY)KeHUi (BbIpyOka Jeca,
HapyLIEHHE MOYBEHHOTO MOKPOBA, pa3phbIXJIEHHE TPYHTA U H3MEHEHHE €ro (HIbTPALMOHHBIX
CBOJICTB, 3arpsi3HEHNE rPyHTa MpU paboTe TEXHUKH U T. .). B nepuon sxcrutyatanuy HaOMogaeTcs
3arpsisHeHUe BOJM3K JOpOr arMmocdepbl, MOBEPXHOCTH W TPYHTA IMBUIBKD, YrapHBIM Tra3oM,
HeTempoAyKTaMH, OKHCJIaMHU a30Ta U CEPbl, TSHKEIbIMH MeTautamMu (CBUHIIOM). OTmevaercs
AKTUBHU3ALMs] HEKOTOPBIX YK30T€HHBIX MPOLIECCOB - KapcTa, cyddo3un, ononsHei'. B 3oHax HedTe-
Y T'a30IPOBOJOB MPOUCXOAST aBapHiiHbIe 3arpsi3HeHMsI HeQThIO OONBILINX TUIOIIAAEH, a IPU yTEUKe
rasa - B3pbIBBL

6.3. DyiekTpoduepreTuIecKne NPOU3BOACTBA

Ha teppuropuu Ilepmckoii obmactu k HuMm orHocsaTcs Kamckas u Bortkuuckas I'OC,
Ho6psiackas TOC. CtpoutensctBo B 1954 r. Ha p. Kame mioTHHBI 1 3am0JIHEHHE BOJOXPAHUIIHIIA
IPUBEJIO B pe3yJibTaTe mepepaboTKi OeperoB K YHHUYTOXKEHHIO JIECHBIX MACCHUBOB, HCYE3HOBEHHUIO
U3 CeJIbCKOXO35IIICTBEHHOr0 00OpPOTa IUIOAOPOOHBIX MOWMEHHBIX 3€Mejib, B HEKOTOPBIX CIIy4asx
NepeHoCy HaceleHHbIX MyHKTOB. Co BpeMeHM 3amojHeHuss Kamckoro BOOXpaHMIMINA TUIOLIANU
MIOTEPSIHHBIX OT OeperooOpyIIeH s 3€MeJIb COCTABJISIFOT MOpsiaka 2,5 ThIC. Ta, a Al BOTKUHCKOTO -
okomo 1,5 Teic. ra (Ileuepxkun M., Muxanes, 1986). HM3meHMICS pPEXUM TMOA3EMHBIX H
NOBEPXHOCTHBIX BOJA B 30HE BJIMSHUSA BOJOXPAHMIMUIL, AKTHUBH3HPOBAINCH MHOTME 3K30T€HHBIE
IPOLIECCHI.

TensoBble 35eKTpoCTaHLIUY, BbipabaTbiBatoure 84% 3JIEKTPOIHEPTUH, SIBJSIFOTCS OOHUM U3
OCHOBHBIX HMCTOYHHKOB 3arpsi3HeHHs okpyxatomei cpensl. Ilo manuemv FO. A. M3pass, oOmwmii
BBIOPOC JIBYOKHCH Cepbl cocTaBiisieT 20 MIIH. T B roa u Oonee. B Omkaiiiiee BpeMst €KeroaHbIi
BBIXOJ] 30JIOLLIAKOBBIX MarepuanoB mnpeBbicuT 100 MuH. T. XuMudeckumMud U "TETUIOBBIMH"
3arpsi3HUTEISIMU SIBJISIIOTCST TexHoyornueckue Bonbl JI. A. Spr u B. M. Kysmunuukos (1989)
nokaszajqu Macmrtabbl M THUNBI 3arpsi3HeHusT Ha npumepe aByx 1OC W HaMeTWid NyTH
JIUTOMOHUTOPHHTA.

W3 npyrux BUIOB [AEATENbHOCTH 4YENIOBEKA, OKA3bIBAIOLIMX CYILIECTBEHHOE BIISIHHE Ha
reoJIOTMYECKYI0  Cpeny, HeoOXOOUMO OTMETUTh  MEpPONPHSTUS.  CEJIbCKOXO35HCTBEHHbIE
(Menuopauusi, oOpaboTka MOYB U MOCEBOB, HCIOJB30BaHUWE YAOOPEHUIl M MECTULMIOB, IOJIUB
3eMellb, BBIHOC MOYB C YPOXKaeM, BbINAC CKOTA), BOIOXO3sICTBEHHbIE (OCylIeHHe 3a00JI0YeHHBIX
3eMeJib, MIOHIDKEHHE YPOBHS MOI3EMHBIX BOX B Kapbepax, CO3JaHHE HCKYCCTBEHHBIX BOJOEMOB U
Ip.), IeCOX03siiicTBEHHbIe (pyOKa, TPAaHCTIOPTUPOBKA, CIUIAB JieCa), peKpeallOHHbIe (PacuyucTKa U
MCIIONb30BaHUE IUIOIIAAOK JAJs1 OTHbIXa, CIIOPTA, pa3BeleHHE KOCTPOB, 3a€3 Ha TPAHCIOpTE U
Ipyrue), BOGHHbIE (COOPYKEHUs] OOBEKTOB, UCIBITAHUS Pa3HbIX BUIOB OPYXKHUsl, BHKEHHE BOCHHOMN
TEXHUKU U JIp.).

7. APEJABAPUTEJIBHAS OIIEMKA TEPPUTOPHU HEPMCKOM OBJIACTH HO
HUTENCUABHUOCTHU TEXHOTEMUBIX BO3JAENCTBUA
7.1. CocTosiune BONpoCca OLEHKH U THITH3ALUM TeXHOTeHUbIX H3MeHenHit
reoJIOru4ecKoi cpeabl

A. T'. 3wmmar (Meronuka..., 1988), 0000muB OHYONMKOBAHHBIE AAHHBIE, BbIIENAET TPH
TPYIIbI BOIPOCOB, CBA3aHHBIX C PEILIEHHEM NAaHHOW MpOOJieMBbl, U3 HUX INEpBble IBe Hauboiee
M3y4YEHBI.

1. Pa3paboTka ¥ HCHONB30BAHWE METONOB BbBIIBICHHUS AHTPONOTEHHBIX (TEXHOTEHHBIX)
U3MEHEHUN I'e0JIOTUYECKON Cpenbl.
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2. Pa3paboTka comep>kaHHsl U MOAXOAOB K COCTABJIEHUIO aHAIUTHUYECKUX M CHHTETUYECKUX
KapT HapyLIEHUI 3JIEMEHTOB I'€0JIOTMYECKON CPebl.

3. OueHka U3MEHEHUI reoJIOrnIeckoii cpeabl u ux knaccudukauuu. s Iepmckoit obnactu
VCIIONB30BAIMCh METOABl OLIGHKM 3arpsA3HEHUss BOAHOW M BO3MAYLIHON CpeAbl B paiioHax
XUMHUYECKUX, TOPHOPYAHBIX MPEANPUATUN, MOBEPXHOCTHBIX M MOA3€MHBIX BOA B pailoHax
HedrenoObrun M ap. Il OTHENbHBIX PaliOHOB COCTABJICHBI AHAJIMTHUYECKHE KapThl M3MEHEHUs
reoJIOru4eckoil cpenbl (COCTaBa MOA3EMHBIX BOJ 30HBI AKTHBHOIO BOAOOOMEHa paiioHa
Bepe3HnKOB, OTAEIbHBIX HEPTEIPOMBICIIOB).

IIpu KOMIIEKCHOM OLICHKE U3MEHEHU BCEX KOMIIOHEHTOB CJIOXKHOM MPUPOAHO-TEXHOTCHHOM
CUCTEMBI BBISIBUJIOCH OTCYTCTBHE 4eTkOi moHsTuiiHoW 6asbl (Tpodumos, 1985). KommiekcHas
OLIEHKa TEXHOT€HHBbIX W3MEHEHUN TIeOJIOTUYECKON Ccpeabl A0  pa3paboOTKu  METOAOB
MaTeMaTHYECKOr0 MOJEIMPOBAHUS AETCSl METOIOM aHaJIoruil. 3agaya JOJDKHA pelnathbesl Ha Oase
TUIOJOTMYECKOT0 MHXXEHEPHO-T€0JIOrMYECKOr0 palilOHUPOBAaHUsI TEPPUTOPHUH, YUETa TEXHOTE€HHbBIX
VCTOYHUKOB U3MEHEHUs I€0JIOTUYECKON Cpelbl U CTENEHU UX BO3ACHCTBUSI.

7.2. CxemMa TeXHOreMHOW MATPY3KH HA reoJiorudeckyio cpeay Hepmckoii odiacTu

Pacnpenenenue Ha teppuropun IlepMckoii 001aCTH TEXHOT€HHBIX MCTOYHUKOB W3MEHEHHS
re0JIOTUYECKOI Cpenbl MPENONpPENEsIeTCs €€ Ie0JIOTMUECKUM CTPOEHHEM, B YaCTHOCTU HAJINYHEM
MOJIE3HBIX HCKOMaeMbIX (KaMEHHOro yriisi, HeTH U rasa, KaluHHBIX COJIEH, CTPOUTENIBHBIX
MaTepualioB, MUHEPAJIbHBIX BOM), BOOAHBIMH U JIECCHBIMU PECYPCaMH, reorpapuuecKiM MOJ0KEeHHEeM
Ha TpaHMIle 3amagHbIX M BOCTOYHBIX pAlOHOB HAlIEel CTpaHbl, HUCTOPHEl €€ OCBOEHUs U
SKOHOMHYECKOr0  pa3BuTHs. [lmom@aan HMHTEHCHMBHOIO TEXHOT€HHOIO  BO3JIEHCTBHS  Ha
re0JIOTMYECKYI0 cpeny, OOYCIIOBJIEHHbIe MAOObIYEH, TPAaHCIOPTHPOBKOW U MPOMBILUICHHON
nepepaOOTKOl  MOJIE3HBIX ~ HMCKOMAeMbIX, HAxXOmiITca Ha  Tepputopun  KuzenoBckoro
KaMEHHOYTOJIbHOrO 0OacceiiHa. BepxHekaMCKOro cojieHoCHOro OacceitHa, Bosro-Ypanbckoii
He(hTeHOCHOI o0nacTu.

Hanuuue BOAHBIX U JIECHBIX PECYpPCOB OOYCIIOBWIO pPAa3BUTHE JIECHOW, LIEJUTIOJIO3HO-
OymaxxHO#l M nepeBooOpabaTriBaroileil mpoMeilieHHOCTH, ruaposHepretuku (Kamckas I'9C) u
BOOHOro TpaHcmopTta. Ha Tepputopum oOnacTu HaxomsTCs OBa KPYMHBIX BomoxpaHwiumia. Ee
HIePECEKAIOT BaXKHBIE JKEIE3HOJOPOXKHbIE 1 aBTOMOOMJIbHBIE MArkcTpaiy, HeTe- U ra3onpOBOIBL.
Bce 3tu ycnoBusi mpemompenenwid (GOpMHpPOBaHHE KPYIHBIX NPOMBIIIJICHHBIX LIEHTPOB C
TEXHOTeHHO Ae(OpPMHPOBaHHOI reoyiormyeckoii cpemoii (ropoma Ilepmb, Uycosoii, bepesnuky,
Conukamck, Kuzen, I'ybaxa, KyHryp).

Hedbopmauusi reosoru4eckoil Cpeabl BbI3bIBAETCS PA3JMYHBIMH BHIAMH TEXHOTE€HHOIA
IeATeIbHOCTH (OObIYel MONE3HBIX MCKOMAeMbIX M MOA3EMHBIX BOJ, ypOaHO-IMPOMBILLICHHBIMH,
3JIEKTPOIHEPreTUUECKUMU, BOZIOX O351/ICTBEHHBIMU, JIECOX 035 ICTBEHHBIMUY,
CEJIbCKOXO3SCTBEHHBIMY,  KOMMYHHKALIMOHHO-TPAHCIIOPTHBIMK, = BOE€HHBIMH W JIPyTUMHU
MeponpusTusaMu). Kaxaplii BUI TEXHOTCHHOTO BO3IEHCTBUSI M €ro IMOCIEACTBUS MOTYT OBITh
OTpaXXCHbl Ha CHELHAJbHBIX KapTaX, HO B TO € BpeMs HEOOXOAMMAa pEeruoHajbHasl OLEHKa
NOPAXXEHHOCTH TEPPUTOPUM TEXHOT€HHBIMU IMpOLECCaMH IO KOMIUIEKCy npusHakoB. Ha
MIPEIBAPUTENIbHON CXE€ME OCHOBHBIX BHJIOB TEXHOT€HHBIX BO3IEHCTBUII HA IE€OJIOTHUECKYIO Cpeny
ITepmckoii obnactu (CM. pHic.) MOKa3aHbl pas3yiMuHblie OOBEKTHI M cepbl MX BO3AEHCTBUS Ha
OKPYXKaIOIIYIO Cpeny.
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IMnomanu pacnpocrpaneHust: 1 - HeTAHBIX, Tra30HEQTIHBIX MECTOPOXKICHUH U
He(TEenPOMBICIIOB; 2 - YIJICHOCHBIX OTJIOXEHUI U BIMSHUS YIiIeqo0bIBAIOIIEell MPOMBIIIJIEHHOCTH U
CBSI3aHHBIX C HEH MPOU3BOJCTB; 3 - COJIEHOCHBIX OTJIOXKEHHUI U BIMSHUS COJIEAOOBIYH U CBA3aHHBIX
C Hell MPOU3BOACTB; 4 - BONOXPAHUJIMIL U 30H UX BJIUSHUSL.

JluHeiiHbIe MHXXEHEPHbIE OOBEKTBL 5 - XKENEe3HONOPOXKHbIE MaruCTpayiv, 6-aBTOMOOWIbHbIE
MarucTpany; 7-HeTenpoBosl; 8-ra30npoBobl,

Paiionbl 1OOBIYM TBEPABIX U JKUIOKUX MMOJIE3HBIX MCKOMAeMbIX: 9 - KajuifHbIX cojeii; 10 -
KameHHoro yrist; 11 - HegTu.

Kpynsble mnpoMbllieHHbIe LEHTpbl: 12 - KpynHbIE MPOMBIILIEHHBIE Tropoxa;, 13 -
SKOJIOTUYECKH OMACHbIE Yy3Jbl (MECTa KOHLEHTPALMU HAaCEJEeHUs, Pa3sMELICHUs XHUMUYECKHX U
He(dTenepepabaThIBAIOIINX MPOU3BOACTB, CONMDKEHHsS WM TNepeceueHuss HeTerasonpoBOAOB C
JKEJIe3HbIMU ¥ aBTOMOOWIbHBIMU IOPOTaMH, PEKaMH, I7Ie MOTYT BO3HUKATh aBApUITHbIC CUTYALIH).

Paiionbl pacnpocTpaHeHHs] WIM BO3AEUCTBHS HEKOTOPBIX HETAaTHBHBIX TI'€0JIOTMYECKUX
NpPOLIECCOB. 14 - TMIICO-aHTMOPUTOBOIO KapcTa, 15 - BEPOSTHBIX S5-6-0aJlIbHBIX 3€MJIETPSCEHUI
(TEeKTOHMUYECKUX WM HABEJEHHBIX) .

ITon BnMsAHMEM TEXHOTCHHBIX (PAKTOPOB AKTHUBH3HPYIOTCS OSK30T€HHbIE TI'eOJOTHYECKUe
npoueccel (Hazapos, 1986). OTmedeHs! ciiyuau ycuiieHus: celicMuUYHOCTH. OMON3HH, KapCTOBBIE
npoBajbl, Cy(p(HO3HMOHHbIE MPOCAAKH MOIYT eme 0ojiee OOOCTPUTH 3KOJIOTMUECKYHO) CHTYALMIO.
Hanpumep, raszomposox Cubups-Llentp-3anang Ha mexaypeube Mpenun u KyHrypa mepecekaror
CIJIBHO 3aKapCTOBaHHYIO 30HY B THIICAX HMPEHCKOro ropusoura KyHrypckoro sipyca (Kocrapes,
HumyxameTos u ap., 1986). Jlns obecneueHus: 6€30MacHOCTH ra30mpoOBOAOB ObUIH PEKOMEHIOBAHbI
NPOTUBOKAPCTOBBIE MEPOIPUATHUS (3aIOJIHEHNE KapCTOBBIX BMNAAMH HEAPEHUPYIOIINM T'PYHTOM,
OpraHu3auysi MOBEPXHOCTHOTO CTOKAa, MCKIIOYEHHE B3pPBbIBHBIX padoT u ap.). X HeBbIoIHEHue
IPUBEJNIO K aKTUBH3ALUH CY(P(PO3MOHHO-KAPCTOBOTO MPOLECCa, YTO MOTPeOOBAIO MPUHSTHS HOBBIX
TEXHUYECKUX PELICHUN.

B Hacrosiee BpeMsi B pa3MUYHbIX OPraHU3ALMIX HAKOMUJIOCh JOCTATOYHO MHOTO MaTepHaja
O BO3JEHCTBUM Pa3JINYHBIX OOBEKTOB Ka Ie0JOruvyeckyro cpeay. OleHKa M MPOTrHO3 U3MEHEHHs
reoyioru4eckoii cpenbl Ilepmckoii obmacTu ¢ Leab0 pa3pabOTKX MEPOMNPUSTHII MO €€ 3alUTe U
O3MIOPOBJICHUIO MOTPEOYIOT OOBEOMHEHMs] YCWIMH CHELUATUCTOB pPAa3MYHbIX HAy4YHbIX MU
NPOM3BOJICTBEHHBIX OPraHU3aLIMI.

3AK/IIOYENHUE

OyHKIIMOHUPOBaHUe Ha Tepputopuu [lepMckoii 00sacTu pasiUYHBIX OTpAciell HapOIHOTO
XO0351CTBa COMPOBOXKIAETCS U3MEHEHHEM Ie€OJIOTUYECKON Cpefibl, 3arpsA3HEHHEM €€ KOMIIOHEHTOB,
pasBuTHEM HeOJArONMpPUSTHBIX, OMACHBIX [UIA COOPYXXEHHUH TEXHOT€HHbIX U MPUPOIHO-
TEXHOTEHHBIX MPOLIECCOB M SBJCHUI. DTO YXYALIAET SKOJIOTHYECKYI0 OOCTAaHOBKY, CO3IA€T MpH
cnaboM TEXHOJOTMYEeCKOM Han30pe YCJIOBHS MJIi BO3HUKHOBEHMS AaBapUHHBIX CHUTYaLUil.
IlepBoouepenHoii 3amauyeil B pEIIEHHWH AaKTyaJIbHbIX 9SKOJOTMYECKHX MpPOOJeM sIBIIETCS
COCTaBJICHHE KapT M3MEHEHUs TE€OJIOTMYECKON Cpenbl Kak IOJ BJIMSHUEM OTHAEIbHBIX BUIOB
VH)XXCHEPHO-T€0JIOTNYECKON MAEATeNbHOCTH, TaK M B JalbHEWIIEM HAa HX OCHOBE KapThl €€
TEXHOTEHHOW MOPaX€HHOCTH MO KOMIUIEKCY IMOKa3aTejieidl. JTH KapThl MO3BOJAT pa3paboraTh
CXeMy pallOHUPOBaHUs, AAaTb OLIEHKY 3KOJIOTMYECKOTO COCTOSIHUSL OTIHENbHBIX TEPPUTOPUM U
NPOTHO3a W3MEHEHWH COCTOSHUSI TEOJIOTMYECKOM CpeAbl YTO JOJDKHO YYHUTHIBATBCA IPHU
XO3SICTBEHHOM IUIAHUPOBAHUH U Pa3MEILEHUH NPOMBILIIEHHBIX WIH JPYTUX OObEKTOB.
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