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AKTyalbHOCTh __ padoThbl. PaGora cBs3aHa ¢ ¢yHZaMEHTAIBHOW  MPOOIEMOit

dbopMUpPOBaHUS PECYpPCOB MPECHBIX M COJIOHOBATHIX IOA3EMHBIX BOJ B 30HE AKTUBHOTO
BOJI0OOMEHa aJapTe3uaHCKUX OacceiiHOB apuaHOW ob6nacTu (Ha mnpuMepe MUHYCHHCKOTO
Oacceiina). B cBs3M ¢ HEOIAronmpHUATHBIMH YCIOBHSIMH (OPMUPOBAHUS PECYPCOB MOA3EMHBIX
BOJ, a TaKXK€ C MX HEPABHOMEPHBIM paclpelejICHUEM IO IUIOMIAAN, PSAJl CTEHMHBIX PAOHOB
Xakacuu HCTBITHIBAET OCTPBIN NEPUIUT BOABI ISl XO3SIMCTBEHHO-IIUTHEBOTO BOJOCHAOKEHHUS.
Pemenne 3amady BOJOCHAOKEHHS STHUX DPAMOHOB CBSI3aHO MPEXKIE BCEro C HCIOJIB30BAHHEM
noa3eMHbIX BOJ. OlleHKa MEpPCHEKTUB UX JAIbHEUIEro MPUMEHEHHS] MOXKET OCYLIECTBISATHCSA
pa3IUYHBIMU  TYTSIMHU; JETAIBHOEC W3YUYCHHE COCTaBIAIOMMX OanaHca TOA3EMHBIX BOJI,
BBSICHEHME  3aKOHOMepHocTel  (OpMUpOBaHMS  BOJ  PAa3IMYHOM  MHMHEpaJIU3allMH,
THUAPOTEONIOTUYECKOEe PAaOHUPOBAHUE CTPYKTYp, KOJIMYECTBEHHAs OILIEHKa IPOTHO3HBIX
pECypCcoB M JApyrue acmekThl. B Hacrosiieil pabore paccMaTpuBaeTCs MPEkKIE BCETO BOMPOC
Oojee JeTampbHOrO palloHMpOBaHUS MMHYCHHCKOTO aJapre3uaHcKoro OacceilHa U OLEHKHU
MIPOTHO3HBIX PECYPCOB TUAPOTr€OIOrHUECKUX MOIpa3AesieHuil HU3KUX MOPSAIKOB. B cBs3M ¢ 3TUM
MpeIaraeTcsl BBIICIUTh BHYTPH KpPYIMHBIX OJOKOBBIX THAPOTEOJOTHYECKUX CTPYKTYp 2-TO
nopsinka (FOxuo-Munycunckoro, Ceino-Epounckoro n UebakoBo-banaxTHHCKOr0) JIOKaabHbIC
OacceiiHbl TUTMKATHBHBIX CTPYKTYP, YTO MO3BOJISIET OoJiee METaTbHO PaCCMOTPETh OCOOECHHOCTH
JIBUKEHHSI TIOJ3€MHBIX IMOTOKOB W HX pOJib B (OPMUPOBAHUU PECYPCOB IMOA3EMHBIX BOJ
pa3INYHON MUHEpAIU3allu1, a TAK)KE€ YTOUYHUTh UX PECYPCHI.

OO0BbeKTOM HcCIeA0BAHMI SIBISETCS BEPXHAS YacTh I'€OJOTMYECKOI0 pa3pe3a CTEMHBIX

paiioHOB XaKacuu.

Ilean pa6orbl. BrisicHeHne ocoOeHHOCTEH pacnpenesneHus U HOPMUPOBAHUS €CTECT-

BCHHBIX W IIPOTHO3HBIX JKCILUTYATAIUOHHBIX PECYPCOB IIPECHBIX U COJIOHOBATBIX MMOA3CMHBIX BOJI
B BerHefI FHﬂpOHHHaMquCKOP’I 30HC MI/IHYCI/IHCKOFO AAapTE3NAHCKOTI'O OacceliHa W HX
KOJIMYCCTBCHHAA OLICHKA.

OcHOBHBIE 32/1a4¥_MCCJeA0BaHUI. 1) neranmu3anusi yCIOBUNM pacIpOCTPAHEHUS TIpe-

CHBIX TOJI3eMHBIX BOJa Ha Tepputopun FOxxHO-Munycunckoro, Ceino-Epounckoro, YebakoBo-
BanaxTtuHckoro agapre3naHCKHX OacceiHOB, a Takke Ooliee MENKUX THAPOTEONIOTHYECKUX
No/pa3iefiecHuid; 2) HCCIeOBAaHUE 3aKOHOMEPHOCTEH paclpeesieHus pPecypcoB MPECHBIX
MOJI3EMHBIX BOJ O THUAPOTE€OJIOrMYECKUM CTPYKTypaM PETHMOHA; 3) BBIICHEHHE YCJIOBUN BOC-
MOJIHEHUSI U UCIOJb30BAaHUSI PECYPCOB MPECHBIX MOJ3EMHBIX BOJ B CTEMHOMN 30HEe Xakacuu; 4)
000CHOBaHME PEKOMEHJALMK M0 MOCTAaHOBKE MOUCKOBBIX PabOT Al OOHapy>KEHUS MEeCTOpO-
)I(,Z[GHI/Iﬁ MPECHBIX IMOJA3CMHBIX BO; 5) OIICHKA €CTCCTBCHHBIX U MPOTHO3HLIX 3KCIINTYyaTaAllMOHHBIX
PeCypCcoB MOA3EMHBIX BOJ THAPOTCOIOTUUECKUX CTPYKTYP.

MeTtoabl Mcejie10BaHuii. AHaTu3 PaKTUYECKOTO MaTepraja U MaTepraibl COOCTBEHHBIX

IIOJICBBIX HCCHGHOB&HHﬁ; 000CHOBaHHE IPpUHIUIIOB U 0COOEHHOCTEHN paﬁOHHpOBaHHH



TEPPUTOPUU B CBSI3U C OLIEHKON IMPOTHO3HBIX AKCIUTYaTal[MOHHBIX PECYPCOB MOI3EMHBIX BOJ;
BBIJICJICHUE IUIOIIA/EH, MEPCIEKTUBHBIX U1 (DOPMUPOBAHMs MPECHBIX BOJ; pacueT pecypcoB
OPUMEHHUTENBHO K OTAEIbHBIM THJPOTEOJIOTHUECKUM CTPYKTYypaM C  HCIOJIb30BaHHEM
nporpamMmbl HG (aBTop M.B.bykaTsl), a Takke COCTaBIEHHE COOTBETCTBYIOIIMX KapT.

DaKTHYECKUI MAaTepUAaJl, TIOJOKEHHBIA B OCHOBY pa0OThI, cOOpaH aBTOpOM B (hOHIAX

Komurera mpupomnsix pecypcoB mno PecnyOmuke Xakacus u  MUHYCHHCKOHW THIPO-
reonoruueckor maptuu [Tl «KpacHospckruaporeonorus». Kpome storo B pabore HCIONb30-
BaHbl MHCTPYKTUBHbBIE BEJOMCTBEHHBIE MaTEpHalibl, a TaKXXE MaTepHallbl U3 OTYETOB, BBINOJI-
HEHHBIX ¢ ywyactueMm aBTopa (1997, 1999 r.r.) mo maHHON TeppUTOpPUHU, U OINyOJIUKOBAHHBIE
paboTHI.

Hayunas HoBu3Ha paGorel. 1) IlpoBeneHo Oosee neTanbHOE, MO CPAaBHEHUIO C

CYLIECTBYIOIINM, palOHUPOBAHHE TEPPUTOPUU CIOKHOTO MMHYCHHCKOro OacceiiHa Ha OCHOBE
BBIIEJICHUSI HE TOJIBKO OJIOKOBBIX, HO U JIOKQJbHBIX IUIMKATUBHBIX THUIPOre€0IOrHYECKUX
CTPYKTYp. 2) BblneneHo aBa OCHOBHBIX THIA PasTpy3KH MOA3EMHBIX BOJ: 1 - B MOCTOSHHO
CYILIECTBYIOIIME BOAOTOKHU HA Y4aCTKAaX PA3BUTHUS Pa3pbIBHBIX TEKTOHUYECKUX HAPYILIEHUHN U 30H
PErMOHANBHON TPEIIMHOBATOCTH KOPEHHBIX IOpPOJ, B pe3yJibTaTe 4Yero Ha OOJbLIed 4YacTH
Ioaan OJIOKOBBIX CTPYKTYp Pa3BUTHI NPECHBIE BOABI; 2 - B 03€pa U BPEMEHHBIE BOJOTOKU B
npeenax 3aMKHYThIX OacCeHOB TIPYHTOBBIX BOJl, HAXOAALIMXCS B ILEHTPAIbHBIX YaCTAX
0eCcCTOYHBIX MYJIBA000PA3HbIX IUIMKATUBHBIX CTPYKTYp, B Mpejaenax KOTOPhIX B CHIIY 3aMel-
JICHHOTO CTOKa W MpeoOaaHus UCIapeHHUs HaJ aTMOC(HEPHBIMU OCaIKaMH MPEUMYILECTBEHHO
Pa3BUTHI COJOHOBAThIE U COJIEHBIE BOABI. 3) YCTAaHOBJIEHBI PETHOHAJIbHBIE 3aKOHOMEPHOCTH
pacnpeneneHus 1 GopMUPOBaHMSI SKCIUTyaTallMOHHBIX MPOTHO3HBIX PECYPCOB NOJ3EMHBIX BOI.

3ammmaemsble mojoxkenus. 1) Ilpu usyuenun pacnpenenenusi, (GOpMHUpPOBaHUSA H

OLIEHKE PEeCypcoB MOJ3EMHBIX BOJ HEOOXOAMMO JAETalbHOE THIPOreoJIorHnyeckoe pailoHupo-
BaHHE TEPPUTOPUH aJapPTE3UAHCKUX OACCEHHOB.

2) ®opMUpPOBaHUE PECYPCOB IMPECHBIX IMOA3EMHBIX BOJ B CTEHHOW 30HE XaKacuu OIl-
penensieTcss INIaBHBIM 00pa3oM MX JBM)KEHHEM IO JU3BbIOHKTMBHBIM M IUIMKATUBHBIM CTpPYK-
TypaMm, a He TOJbKO (PUIBTPALIMOHHBIMH CBOMCTBAMHM U MHUHEpAIbHBIM COCTaBOM IOPOA, KO-
JMYECTBOM aTMOC(EPHBIX 0CAKOB, UCIIAPEHUEM U YKIOHAMH ITOBEPXHOCTH 3EMIIH.

3) UepenoBaHue IUIOMIAAEH C MPECHBIMU U COJIEHBIMHM MOA3EMHBIMU BOJAaMH CTEIHOM
30HBI Xakacuu OOYyCIIOBJIEHO XapaKTepOM paclpOCTPaHEHMs MO IUIOMAAM MaJblX T'MIpPOreo-
JIOTUYECKUX CTPYKTYP.

IIpakTHyecKass 3HAYMMOCTbh PaldoThlI. HpOBeILeHHOG ACTAJIBHOC THAPOTCOJIOTNYCCKOC

palilOHUPOBAHHUE C BBIJCICHUEM HE TOJBKO IU3BIOHKTHBHBIX, KaK 3TO JEJajIoCh paHee, HO U
IUIMKATUBHBIX THAPOTEOJIOTUYECKUX CTPYKTYp, OIEHKA SKCIUTYyaTallMOHHBIX PECYpCOB TaKHX

CTPYKTYP, HOCTpO@HHLIfI KOMIUICKT CIICHUAJIBHBIX KapT - IO3BOJIMJIIN 0oee OOBEKTHUBHO H



ACTAJIbHO PaCCMOTPETh YCIOBUA PACHPCACICHUA W JAaTbhb KOJIHMYCCTBCHHYIO OLICHKY PCCYypCOB
INOA3€MHBIX BOJ pa3anH0171 MHUHEpaAIU3aluun. C YU4E€TOM IIOJTYYCHHBIX JAaHHBIX BBISICHCHBI
OCOOEHHOCTH BOCITOJHEHHS M HCIIOJIb30BaHUS PECypCOB NPCCHBIX MOA3CMHBIX BOJ B CTCITHOM
30HC XaKaCI/II/I, YCTAHOBJICHBI BO3MOJXHOCTHU BBISABJIICHUS NPCCHBIX IMOA3CMHBIX BOJ B CBA3U C
PEIICHHUEM BOIIPOCOB BOI[OCH&6)K€HI/IH pAaaa HaCCJIICHHBIX ITYHKTOB CTCITHOM 30HEI.

Peanu3zanusi _pe3yjbTaToB padoThl. Pe3ynbpTaThl AMCCEpTallMOHHON paOOTHI BOILIH

COCTaBHOM 4acThbl0 KaK B KOJUIEKTUBHBbIE OMYyOJIMKOBaHHbIE pabOThl, TaK U pabOTHI aBTOpa IO
UCCIICIOBAaHMIO YCIOBUH (DOPMHUPOBAHUS, PACIIPOCTPAHEHHUSI PECYPCOB MPECHBIX MOA3EMHBIX BOJI
cTenHoi 30HBI PecryOnukn Xakacus M MO JeTalu3allMid OCOOEHHOCTEH TMIPOre0I0rHu4ecKUX
YCJIOBHMH IUIOLIa/Ied, NEPCIEKTUBHBIX 711 BOJOCHA0KEHUS; OHM OTPAXKEHbI TAKXKe B OTUETAX I10
X03. noroBopHbIM pabotam (1997, 2000 r.r.) u B oTuerax Kadempsl THUIPOTCOJOTHH H
MH)KEHEPHOW T'eOJIOTHM 1O pe3yJbTaTaM Hay4YHO-HCCIEI0BAaTENbCKOMH padoThl MpodeccopcKo-
IPENOAABATENbCKOIO COCTaBa, ACMHUPAHTOB U CTYACHTOB. JlaHHBIE HAy4YHBIX MCCIEIOBaHUMN
ObLTH BBeeHBI B yueOHbIi niponiece TITY mo mucuumummae «[ uaporeonorus.

Anpodanusi pa6orTsl. Pe3ynapTaThl MccIeqOBaHUN JOKIAIBIBAIMCE U OOCYKIAINUCh Ha

XV BcepoccuiickoM coBelanuy 1o moa3zeMasiM Bogam Cubupu u Jansaero Bocroka (Tromensb,
1997), nayunoii koH(pepeHUIMH "AKTyalbHbIE BOIPOCHI reojoruu M reorpadum Cubupu"
(Tomck, 1998), pernoHanbHOM HAyYHO-TIPAKTHYECKOW KOHGpepeHIun Monoaexu "TIpodiemsl
peruoHanbHoil skonoruu” (Tomck, 1998), nayunoir ceccum TIIY (Tomck, 1998), Bropoii
MexayHapoaHOW HayuyHOUW KOH(EPEHIMU CTYACHTOB, aCHHPAHTOB U MOJIOJIBIX YYEHBIX UMEHH
akagemuka M.A. Ycosa "I[Ipo6nemsl reosiorun u ocoenust Henp" (Tomck, 1998r), Tperbem
Mex1yHapoITHOM HayYHOM CHUMIIO3MyM€ CTYJIEHTOB, aCIUPAaHTOB M MOJIOABIX YYEHBIX HMEHU
akagemuka M.A. VYcosa '"lIpobnmembl reomoruun u ocBoeHus Heap "(Tomck, 1999), IV
MexnyHapoAHOM HAyYHOM CHUMIIO3UYME CTYJIEHTOB, aClIUPAHTOB M MOJOJBIX YUYEHBIX MMEHU
akagemuka M.A. YcoBa "[Ipobnemsr reomormm u ocBoeHus nemp" Tomck, 2000), HTC
Xakacnipupogopecypebl (1997r.), Ha 3acenanusix Kageapsl THAPOTEOJIOTHUH W WH)XKEHEPHOU
TeO0JIOTHH, a Takke B 11 omyOnmMKoBaHHBIX paboTax.

CTpYKTYpPa M 00bE€M PAdOTHI. I[HCCCpTaI_[I/IOHHaH pa60Ta COCTOMUT U3 BBCIACHUA, 6 IJ1aB,

3aKJIIOUYEHHUs, CIIUCKA JINTEpaTypbl U3 88 HAaMMEHOBaHW; TEKCT M3JI0KeH Ha 137 crTpaHunax
MaITUHOTIMCHOTO TEKCTa, COJEPKUT 12 pUCYHKOB, 23 TaOIHIIBI.

PaGoTa BmImonHEHa Ha Kadeape THUAPOTCOJOTHM W WHKEHEPHOW TE€OJOTUH TOMCKOTO
MOJIMTEXHUYECKOTO YHUBEPCHUTETA IIOJ PYKOBOACTBOM JIOKTOpa TI€0JIOrO-MHUHEPAIOrHYECKUX
Hayk, mpodeccopa H.M. Paccka3oBa u 1okTOpa reonoro-MuHepaigorndyecknx Hayk M.b. Bykartsi,
KOTOPBIM aBTOP BBIPAXKAET UCKPEHHIOIO MPU3HATEIBHOCTb.

ABTOp OnarofapuT 3a 3HAUYUTENIbHYIO MOMOILb MPHU BHIMOJIHEHUN PaOOThl PyKOBOIUTENS

Td UTHIT CO PAH mnpodeccopa C.JI. IlIBapueBa, pykoBoactBo Komwurera npHUpOIHBIX



pecypcoB no Pecrybnuke Xakacus, NMpexkae BCEro HavyalbHUKA T€OJOTHYECKOro otaena A.A.
bynaroBa, a Takke HayaidbHMKa MWUHYCHHCKOW ruuporeosiorndeckod mnaptuu [T
«Kpacnospckrugporeonorus» A.C. Kpusomeesa, r.H.c. UI'HI' CO PAH noxropa r.-m.H B.C.
KyckoBckoro u k.r.-m.H. A.®. CyxopyKoBy, K.r.-M.H. 3aB. npoOiemHoi jabopatopueir TITY
I0.I'.  KomsuioBy, corpynuukoB IITHWJI rtuaporeoxummm TIIY, xkomutektuB Kadenpsr
TUJPOreOJOTHH U MHXXeHepHOH reosoruu, kouiektus T MI'HI' CO PAH, a takxe K.r.-M.H.

3aB. kadeapoii obueit u ucropudeckoit reonoruu TITY gouenta b.J[. Bacunnena.

COHAEPXAHUME PABOTbI

I'naBa 1. COCTOSHUE ITPOBJIEMbI U3YUYEHUW A PECYPCOB ITPECHBIX TTOJA3EMHbBIX
BOJI BEPXHEN FH,Z[POI[I/IHAMI/I‘IECKOPI 30HbI AJAPTE3MAHCKUX BACCENHOB
APUJIHBIX PETMOHOB (HA TTPUMEPE MUHYCHUHCKOI'O BACCEPTHA)

Nzyuennem mporieccoB GopMHUpPOBAHUS U paclpeiesieHUus] pecypcoB MOA3EMHBIX BOJ B
apUIHBIX 30HAX, a TaKXKe pa3pabOTKONW METOJOB MX KOJMYECTBEHHOW OIICHKH 3aHUMAJIUCh
MHOTHE HM3BECTHBIE HccienoBarenu. CBeleHuss 00 3TOM HW3JIaraloTcs B padoTax TaKUX THIIPO-
reojoroB kak Y.M. Axmencadun, b.B. Bbopesckuii, N.B. I'apmonos, N.K. 3aiiner, H.K.
Urnarosuy, I'.H. Kamenckuii, B.A. Kuproxun, M.M. Kpsuio, b.1. Kynenun, A.B. JleGenes,
C.III. Mup3zaes, H.A. Mapunos, A.M. OBuunnukos, B.H. Octposckuii, E.B. [1lunnexep, @.I1.
CaBapenckuii, A.H. CemuxaroB, K.C. CeigbikoB, H.W. Tonctuxun, U.®. Ougemnu, H.H.
XomxkubaeB, M.A. muar, JI.C. S3BuH. Ocoboe BHHMMaHUE AITHMH aBTOpPaMH YAENSIOCH
pallOHUPOBAHHMIO KAaK OCHOBE JJIsi BBIACICHUS ONHM3KUX MO THUIPOTCOJIOTHUYECKHM YCIOBHSIM
tepputopuii. B mpenenax mociaeaHMX MO €AMHBIM METOJIMKAM 3aTeM PaCCYUTHIBAINUCH
MPOTHO3HBIE M 3KCIUTyaTallUOHHBIE PECYPChl MOJ3EMHBIX BOJA. B 3TOoM mane MuHYCHHCKHI
aZlapTe3naHCKuil 0acceilH paHee OTHOCUIICS UCKITIOUUTENIBHO K OJI0KOBOMY TuIly. MccnenoBanus
aBTOPOB TMpH 0OoJiee AEeTaJbHOM pPACCMOTPEHUHM €ro CTPYKTYphl IOKa3ald, 49TO Hapsay cC
TEKTOHUYECKUMHU JIU3HIOHKTUBHBIMU SJIEMEHTAaMU - OJIOKM M pa3pbIBHBIC HApYIIEHUs, 3/1€Ch
Ppa3BUTHI U JIOKAJIbHbBIC TIMKATUBHBIE CTPYKTYPHI, K KOTOPHIM B BEPXHEN 30HE MPUYPOUCHBI KaK
MIPECHBIE, TAK COJIOHOBATHIE U COJICHBIE BOBI.

Pecypcbl npecHbIX MOA3EMHBIX BOJ CTENMHOM 30HBI Xakacu 10 40-X roloB TEKYIIETO
CTOJICTHSI PETHOHAIBLHO TPAKTHYECKH HE OIECHUBAIHMCH. YacTHYHO Takas OICHKA ObLIa BHI-
nosiHeHa B 60-¢ - 80-e roapl Mpu MPOBEACHUU THAPOTEOJOTHUECKUX padOT Ha MacTOMIax OT-
TOHHOTO >KMBOTHOBOJACTBA M B MPOLECCE TOCYAAPCTBEHHBIX THIPOTE€OJIOTMYECKUX ChEMOK
macmTaba 1:200000, a Taxke KOMITIEKCHBIX MEIHOPAaTUBHBIX cheMOK MacmTaba 1:50000.

Marepuainsl, XapaKTePU3YIOIIne 9TH PECypChl, TPHUBEACHBI B  OTYETaX
M0 pe3ybTaTaM THAPOTEOJOTHYECKUX padoT U, KpOME TOTO, B CBOJHBIX OoTYeTaX MUHYCHHCKON

THJIPOTre0JIOTH4ecKoil maptuu, BbinmosHeHHbIX ¢ ydyactueM A.C.Kpuomeea, B.M.Enuceesa u



JIPYTHUX €€ COTPYAHHUKOB.

B 1996-97 r.r. nporHo3Hble 3KCIUTyaTallMOHHBIE PECYPChl MOA3EMHBIX BOJI XapaKTepHu-
3yeMOi TEeppUTOPUM TPEIBAPUTEIBHO OLIEHEHBl B COBMECTHOH paboTe Tpex OpraHu3aliu
(UTHI" CO PAH, XaxkacreonkoMm, KpacHOSIpCKIeoIKOM) ¢ yyacTHEM aBTOpa Ha OCHOBE €CTe-
CTBEHHBIX pecypcoB. B 1997 - 2000r.r. B coBMecTHOH paboTe ITUX ke OPraHu3alUN ¢ y4acTueM
aBTOpa MPOM3BEAECHO YTOUHEHHE PECYPCOB MOA3EMHBIX BOJ CTEMHOMN 30HBI XaKaCUU pacueTaMu
no metoauke M.b. Bykartsl (1997) Ha ocHoBe nporpammsl HydrGeo. OHM npou3BOAMINCH IS
KOHKPETHBIX CXeM pa3MeleHHs BOJ03a00PHBIX CKBAXKHMH C YYETOM IPAaHUYHBIX YCIOBUH B IJIaHE
U CBOJSATCS K OLEHKE BEJIWYMHBI MOHMKEHMSI YPOBHS B Ka)XJOH W3 HUX Ha KOHEIl CpoKa
sKkcIulyatauui. Kpome TOro, B 3aBUCHUMOCTH OT IOJYYEHHBIX pE3yJIbTaTOB MOTYT OBITH
BBINIOJIHEHBl ABTOMAaTU3MPOBAHHAS ONTHMHU3ALUSA JAEOMTOB W/WIM pa3sMELICHUs CKBaXHH

BO/103a00pa.

Inasa 2. METOJIUKA UCCJIEJJOBAHUN

B nepBoii wactu rnaBbl JaHa (QOPMYJIUpPOBKA MOHSTHS €CTECTBEHHBIX PECypcoB
MOA3EMHBIX BOJ COIJIaCHO KOTOPOM €CTECTBEHHBIE PECYypChl - 3TO KOJHWYECTBO BO/BI,
MOCTYNAOIIEH B BOJAOHOCHBIM TOPU3OHT B €CTECTBEHHBIX YCIOBHSX B pe3yJibTaTe
UHQWIBTPAIIUU aTMOC(HEPHBIX OCAIKOB, PHIIBTPAIIMH U3 PEK M 03€p, MEPETEKAHUS U3 BBIIIC- U
HIDKEJEKAIUX TOPU30HTOB, MPUTOKA CO CMEKHBIX TEPPUTOPUI. PaccMOTpeHbI cylecTByromue
METOJIbI M3YYECHHSI OCOOCHHOCTEH pacmpocTpaHeHusi, (OPMUPOBAHUS M OICHKU €CTECTBEHHBIX
pECYpCOB TMOA3EMHBIX BOJ: THUIAPOJIOTMYECKHUM, TUAPOMETPUUECKHM, TUAPOJIUHAMUYECKUH,
aHaJ M3 peXHMa SKCIUTyaTalldd TOA3E€MHBIX BOJ, OaJaHCOBBIM, HATypPHOTO MOJIECIHPOBAHUS,
MaTeMaTHueckoro mozenupoBanus. [logpoOHO paccMOTpeHa HCTOpUST TUIPOTreO0JIOrHYEeCKOro
pPaliOHUPOBAHUS TEPPUTOPHIA.

Bo BTOpO# 4YacTu riaBbl OnMcCaHa METOAWKA BBINOJHEHHBIX ucciaenoBanuil. Ha ocHoBe
CTPYKTYPHOH CXE€Mbl W THAPOTEOJIOTMYECKUX KapT HAaMHU BBIICIECHBI 1O CTPYKTYpPHO-
TEKTOHMYECKOMY MPUHIUIY C y4deToM ¢opM penbeda JIoKadbHbIe IUIMKATUBHBIE CTPYKTYPHI
MaJjblX MOPSAKOB. B yacTHOCTH, B mpejaenax pa3BUTHUS CUHKIMHAIBHBIX CTPYKTYP BbIACICHBI
OacceliHbI MOA3EMHBIX BOJ[ MAJIOTO pasMepa (MyJbJIbl), B TpeesiaX pa3BUTUS aHTHUKIHHATBHBIX
CTPYKTYp, HMCIOIINX MOBBIMICHUE B pelbed)e - MAIBIX THAPOTCOJIOTHYECKUX MACCUBOB, a TAKKe
BBIJICJICHBl TIEPEXOAHBIE TEPPUTOPUH OT MAaNbIX THIPOTE€OJIOTMYECKUX MACCHUBOB K MYJIBJIAM.
['panHuLbl MaNbIX MJIMKATUBHBIX CTPYKTYP B IUIAHE MPOBOJMIIUCH HA OCHOBE BBICOTHBIX OTMETOK
dbopM penbeda, TpaHHIBI B pa3pe3e — C YUYETOM PACIPOCTPAHCHUS TUIPOTECOTOTHUESCKUX
MOAPa3ACICHUN HAXOIAIIMXCS B BEPXHEHW YaCTH I'€0JOTHYECKOT0 pa3pesa.

PacueTsl pecypcoB MpecHBIX MOA3EMHBIX BOJ BBIMOJIHSUIMCH 1Mo mporpamme HydrGeo

(aBTop M.B.Bykatsl). PacueTsl ¢ €€ MOMOIIBIO TMPOU3BOAATCS Al KOHKPETHBIX CXEM pa3zMe-



IICHUA BOILO3a60pHI)IX CKBAXHMH C YUCTOM I'PAHUYHBIX YCJIOBI/Iﬁ B IIJIaHC U CBOAATCA K OLICHKC
BCJIIMYHHBI ITIOHMKXCHUSA YPOBHA » K&)K,Z[OI;'I M3 HUX Ha KOHCI CPOKa SKCILTyaTalllu. KpOMe TOTO, B
3aBUCUMOCTHU OT IOJYYCHHBIX PE3YyJbTATOB MOTYT OBITHL BBIITOIHEHBI ABTOMATHU3UPOBAaHHAA

ONTUMU3AIIHS IEOUTOB W/WITH pa3MENIeHHUs CKBaXKHH BOA03a00pa.

I'masa 3. [IPUPOIHBIE ®AKTOPBI ®OPMHMNPOBAHUA PECYPCOB ITOJI3EMHBIX BO/I
CTEMHOH 30HbI MUHYCHUHCKOI'O BACCEMHA.

[Tpupoanbie (akToOphl MO XapakTepy BO3ICHCTBUS Ha (POPMHpPOBAHUE PECYPCOB IMO-
3eMHBIX BOJ 00bYHO mozpasnensiiorT (M.C. 3ekmep) Ha aBE OCHOBHBIE TPYIIBL (DHU3HUKO-
reorpapuueckre U reosoro-ruaporeosiornyeckue. GakTopsl MepBOil IpymHmbl 00yCIaBIMBAIOT
JUIIb  MOTEHUUAJBHYI0  BO3MOYKHOCTh  BOCHIOJHEHHS MOA3EMHBIX  BOJ,  peaau3aius
KOTOPOW(CTENeHb BOCIIOIHEHUS) orpeneisieTcst pakTopaMu BTOPOU TPYTIIIHL.

Xapakrepusyemass TEPPUTOPHUsT OTHOCUTCA K MNPEAropHOM 30H€ MUHYCHHCKOIO
MexxropHoro mporuta. Ilo ycinoBusiM QopmMupoBaHus, pa3MEIICHUS U HaNpaBIECHHOCTU
JBUKEHUS TIOJI3EMHBIX BOJ 3/1€Ch BBIICISAIOTCS KPYIHBIE THUAPOre€OIOTMUYECKHE MACCHUBBI
Anrtae-Castackoii cknaguatoit oonactu (Kysneukuit Anartay, 3amanueiii 1 Boctounsiii CasiHbl),
oOpaMJIsifoIIUe MEXTOpHBbIE —anapre3naHckue Oacceinbl:  FOxkHO-Munycunckuid, Coigo-
EpbOunckuit u YebakoBo-bamaxTHHCKMIA.

['opHockaguaTbie 0ONACTH BBLACTSIOTCS 3HAYUTENHHO OOJBIIMMH 3HAYCHHUSIMH CpEJ-
HErOJIOBBIX MOJYJIEd MOA3EMHOI0 CTOKa MO CPAaBHEHUIO C OKPYKAIOMIHUMH TEPPUTOPHUSIMH.
Monynb NOA3€MHOI0 CTOKa B FOPHOW YacTH PETMOHA JOCTHUraet 3,8 n/c-KM, @ B CTEIHO# ero
gacTu cHmkaercst 10 0,9 - 0,1 a/c » KM,

Knumar 3gecy Onu3ok k apugHoMy. [[inst pernoHa xapakTtepeH Ae(ULUT BIaKHOCTH,
OPUBOJAIIMIA K IIMPOKOMY Pa3BUTHUIO CyXHMX cTemnei. Bnusnue kiammara Ha (GopMupoBaHHE
MOJA3EMHOIO CTOKAa MPOSBIAETCS B TOM, YTO pACIpENENICHHE BEIUYMH IOJ3EMHOTO CTOKa
MOJYMHAETCS MPUPOJAHO-KIMMATUYECKOW 30HAIIBHOCTU. Tak, B HCCIIEyEeMOM PETUOHE MOXKHO
HaOMIOAaTh KAPTUHY YMEHBIIECHUS MOJYJIEM MOBEPXHOCTHOTO W TMOA3EMHOTO CTOKa OT TIPEe.-
ropuit (2,8 11/c * KM”) K LEHTpaIbHBIM 4YacTsM Oacceiiros (1,5 11/c * km”). B aToM ke Hampas-
JICHUH TMPOUCXOTUT YMEHBIIIeHHE KonmuecTBa ocaakoB oT 600 - 400 mo 390 - 210 mm/ron B
COYETaHMM C yBEJIUYECHHEM ucrapsieMocTu. [lociennee npuBoAUT K TOMY, YTO B LEHTPAIbHOU
YaCTU CTEMH B 30HE HEIOCTATOYHOIO YBJIAKHEHMS MOTEHIIMATBHO BCE KOJIMYECTBO BBHITIABIIUX
OCaJIKOB MOJKET OBITh M3PACXOJI0OBAaHO HAa HCIApEHUEe, WU TOJbKO Ojarofaps CE30HHBIM
OCOOCHHOCTSIM paclpeeNieHus] 0CaJIKOB MUTAHUE MOJI3EMHBIX BOJl BCE JK€ MPOHUCXOIUT B
OCEHHE-3UMHHI U BECCHHUI MTEPUOIBI.

Ha o0mem (oHe 3aKOHOMEpPHOTO pacrpeleeHus] TMOA3eMHOTO CTOKa, OMPENeIsieMOro

BIUSIHUEM KJIMMATHYECKUX (AKTOPOB M penbeda, MpOsSBIAIOTCS 0COOCHHOCTH (POPMUPOBAHUS



MOJI3EMHOI'0 CTOKa B 3aBUCUMOCTH OT THIPOTE€OJIOrHUECKUX (PaKTOPOB U MPEXkKAE BCEIO COCTaBa
U MOIIHOCTH 30HBI a’3pallid M BOJONPOHHMIIAEMOCTH BOAOBMellarolux nopoi. HawubGonee
HaIJSIIHO 3TO BIUSHHE B palloHaX pa3BUTHS HMHTEHCHBHO 3aKapCTOBAHHBIX IOPOJI, Ipy-
0000JIOMOYHBIX OTJIO)KEHHI KOHYCOB BBIHOCA, AJTIOBHAIBHBIX OTJIOXKEHUH COBPEMEHHBIX H
JPEBHUX PEUHBIX JIOJIMH, T€ 3HAYUTEIHHO YBEIHMUMBACTCS IMMOA3EMHBIA CTOK. Tak, B mpeaenax
CastHOo-AnTalCKOW TOPHOCKJIAAYaTOH oOOJacTH Ha 3amajHbIX CKIOHAX, CJIOKCHHBIX IIa-
J€030MCKMMH KapOOHATHBIMH MOPOJIaMH, HAaMOOJIbIINE 3HAYCHUS CPEJHEMHOTOJIETHETO MOYJIS
TMO3eMHOTO CTOKA JOCTHIaioT 5-9 1/c ¢ KM mpi GOHOBOM 3HAYEHHH MOy oT 1 10 2 n/c ¢
KM

JlokanbHble OCOOEHHOCTH paclpesieleHusl MOJ3EMHOr0 CTOKAa 4acTo 0OO0YCIOBJIEHbI
U3MEHEHHUSMHU BEJIMYUH BOAONPOBOJMMOCTH BOJOBMELIAIOIIMX MOPOJ WIM H3MEHEHUSMHU B
NPOHHUIIAEMOCTH TOPOJ 30HBI a’parnuu. HarmsgHeM mpuMEpoM KOMIUIEKCHOTO BIUSHHS psijia
(dakTOpOoB (T€OCTPYKTYpHOTO CTPOSHHS, penbeda, KIMMaTa, THIPOreOJIOTHIECKUX YCIOBUI) Ha
3aKOHOMEPHOCTU (OPMHUPOBAHMUS U PACHPEICIICHUS IMOA3EMHOIO CTOKAa T'OPHOCKJIAAYaThIX
obracTteil MOkeT ObITh XaKacusl.

Pacnpenenenue ruapoanHaMHUECKUX 001acTeil B OCHOBHOM OIPENeNsIeTCs] TUIIOM MOp-
doctpykryp. OOmacTsMH THTaHUS TOI3EMHBIX BOJ SBISIOTCS AHTHKIMHAIBHBIE CTPYKTYPHI
(TUAPOreoIOrnYecKe MacCHUBbI), @ Pasrpy3ka IMOA3EMHBIX BOJ IPOMCXOAUT IO 30HaM pas-
PBIBHBIX HAapyLIEHWH M BO BIAJAMHAX penbeda, UMEIOIUX CUHKIMHAIBHYIO CTPYKTYpy (Maible
OacceliHsl).

BonooObunpHOCTh TEpPPUTOPUM TECHO CBA3aHA C MPUCYTCTBUEM B €€ Ipelenax
INIyOMHHBIX pa3ioMoOB. BblaenstoTcss 0OBOJHEHHBIE M BOAOIOIVIOLIAIOIIME DPA3IoOMbl. MecTa
0OBOJIHEHHBIX PA3JIOMOB HEPEIKO 0003HAUYEHBbI BHIXOJAMH BOCXOJSIIMX POJHHUKOB. Peku, ubu
pycia nepecekaroT 0OBOAHEHHBIE Pa3pbhIBHbIC HAPYIIEHUs (YUYaCTKH pa3rpy3Ku MOA3EMHBIX BOJ),
MMEIOT BBICOKHE 3HAUYEHMSI MOIYJIS MOA3EMHOI0 cToka - p.Tamreim - 3,8 n/ckM? p-Ackus -2,8
n/c-km’, p.Tes - 1,8 n/c-km’, B TO BpeMs KaK OCTalbHBIC PEKH HA 3TOH TEPPUTOPHUM Xapak-
TEpU3YIOTCS MOAYJIAMU TToa3zeMHoro croka 0,8 - 0,9 n/c-km’.

HaubonpmmmMu pecypcaMu MOA3€MHBIX BOJA 00JaJalOT aJUIIOBHAJIbHBIE OTJIOKEHHS
JIOJIMH PEK, 0COOEHHO TaKuX KpYIHBIX kKak Enuceii u AGakaHn.

Pasrpy3ka moa3eMHBIX BOJI OCYIIECTBISIETCS B BU/IE POJHUKOB, B PEKH U B MCKYCCTBEH-
HbI€ BOJJOTOKH, B OECCTOUYHBIE BIIAJUHBI, a TAK)KE IIyTEM UCIApEHHUs.

XUMHUECKUI COCTaB MOJ3E€MHBIX BOJ| CTEMHOW 30HBI XaKacuu MOJYUHSAETCS
BEPTUKAJIBHON 30HAJIBLHOCTH: MPECHBIC MOJ3EMHBbIC BOJABI PAa3BUTHI B BEpXHEH T'MIPOAWHAMHU-
4yeckoi 30He 10 TiryOouHbl He Oonee 300 M, ¢ TIIyOMHON MHHEpamu3alys MOA3EMHBIX BOJ yBe-
auuuBaercd. [1IMpoTHas 30HAIBHOCTH COCTaBa MOA3EMHOIO CTOKA ONPEIENAeTCs CTPYyKTYpPHO-

MOP(OJOTrHUECKUMH OCOOCHHOCTSMHU TEPPUTOPUH, penbedOoM U JINTOJOTHEH BOJIOHOCHBIX



1opoJl. Y CTaHOBICHO HEPABHOMEPHOE PACIpPENEICHUE PECYPCOB MOA3EMHBIX BOJ 110 IUIOILAIHN -
MOJIyJIM TTO/A3€MHOT'O CTOKA YBEIMYMBAIOTCA B HAIIPABJICHUU K NepuepuiiHbIM 30HaM, 0COOEHHO
B cTropony KysHeukoro Amaray ¥ yMEHbIIAIOTCS C MPUOIMKEHUEM K LEHTPAJIbHBIM YacTiIM
BIQJMH. YCTAaHOBJIEHO TaKXX€ HUX BO3pAaCTaHME HA Yy4yacTKax pa3BUTHS 30H JPOOJICHUS.
CosoHOBaThIE BOBI ¢ 00IIIeil MUHepanu3amueli ot 1 10 5 r/iM° pacrpocTpaHeHbl B OCHOBHOM B
OTpHLIATENIBHBIX (popMax penbeda, NPUYPOUEHHBIX K HHKHENEPMCKHM, KaMEHHOYTOJIBHBIM U
BEPXHE-CPETHEIEBOHCKUM OTJIOKEeHUsIM. Ha BO3BbIIEHHBIX YacTsX JaHamagdra (B TOpHO-
TaeXHOM, TOPHO- U MPEATrOPHO-CTENTHONW 30HAaX Pa3BUTHI MPECHBbIE MOJ3EMHBIE BOJBI, a B PaB-
HUHHO-CTEITHOM 30HE B 3aBHCHUMOCTH OT peibeda pa3BUTHI MPECHbIC (HAa BO3BBIIMICHHOCTSX) H
COJIOHOBAThIe (COJIEHBbIE) B MOHMKEHUAX. OTO CBA3aHO C HEOJIArONPHUATHBIMU YCIOBUAMHU
(bopMHpOBaHUS PECYpPCOB MOJ3EMHBIX BOJ U C U3BMEHEHHEM aKTUBHOCTH BOI0OOMEHA.
I'uaporpaduueckas ceTb B peruoHe pa3BHTa HepaBHOMepHO. Bozbl Bcex pek Oacceiina
EHNCes XapaKTepu3yloTCs HEBBICOKOM MuHepammsarmeii: ot 0.3 10 0.8 r/am’, ogHako Bpe-
MEHHBIE BOJOTOKU B IIpeJieslax MyJIbJ UMEIOT B 3aCyLUIMBBIA Mepuoj 0ojiee BBICOKYIO MHUHE-
panuzanuio. B xumMuueckoM coctaBe oTMeuaeTcs MnpeodiafaHue ruIpoKapOOHATOB KalbLUs U
MarHus, a B BOJIaX MOBBIIIEHHONW MHUHEPAIU3AIUH - CyJIb(aT- U XJIOPUA-UOHOB ¢ IpeoliaajaHneM

HaTpHsl.

I'maBa 4. 'EOJIOITMYECKOE CTPOEHME M TUJAPOTI'EOJIOTUMYECKHUE VYCJIOBUA
PEI'MOHA

3anoxeHue rpynnbl MUHYCHHCKMX BHAJWH TMPOU3OIIO B Hayaje JI€BOHA B CBS3U C
BO3HHUKHOBEHHEM TEKTOHMYECKHX PA3JIOMOB OOJBLIOIO MPOTSDKEHUS M pa3iIMyHBIX HaIlpaBlie-
HUH, packonoBmuX (GpyHAaMEeHT Ha oTaenbHbie O610ku (bormanos, 1968). OOpa3zoBaHue BHaauH
COBMaZaeT ¢ HayajoM (OpMHpPOBAHUS OCATOYHO-BYJIKAHOT€HHOIO KOMIUIEKCAa, BO3pacT
KOTOPOT'O OTHOCHUTCS K HU)KHEMY U MIEPBON MOJIOBUHE CPE/IHETO JIEBOHA.

Omnucanue TreoJOrMYecKOro CTPOGHHS JaHO IO JiereHae, cocrtaBieHHOH MLJL.
MaxnaeBbIM U Apyrumu reojoramu B 1995r. Jlano ommcanue reoMop@ojOrHH, TEKTOHUKU H
UHTPY3HUBHBIX TIOPOJ.

@DaKTOpbI TUAPOreOTOrHYECKUX YCIOBUN TEPPUTOPHM OKa3bIBAIOT PEIIAIOIEe 3HAUYCHUE
Ha CTENEeHb BOCHOJHEHHWS, Pa3MEUICHUs IOJ3EMHBIX BOJ, MX XMMUYECKUH COCTaB U MH-
Hepanu3zauuio. JlaHO ommMcaHuWe THAPOreoIOrHYeckor cTpatuuKauu paspeza Hu  oOras
XapaKTepUCTHKA BOJOHOCHBIX MOJIpa3Ae/ieHUH, a Tak)Ke OMMCAHUE BOJIOHOCHBIX MOApA3IEICHUN
QITIOBUAJIBHBIX YETBEPTHUUYHBIX OTJIOKEHHH.

O6BO,I[HCHHOCTB TOpHBIX MOPOJ BO MHOI'OM 3aBHCHUT OT HX T'HAPOrCOJOI'MYCCKHUX IIa-



paMeTpoB, cpeAu KOTOPBIX HEOOXOJWMO OTMETHTHh MOIIHOCTH BOJOBMELIAIOIIMX TOJI, HX
MOJIO’KEHUE B pa3pes3e, BOJONPOBOIUMOCTD, MHE30MPOBOIHOCTD, BOI0OTAaUy. [IpinypoueHHble K
HUM TOTOKH TOJ3€MHBIX BOJ WMEIOT Pa3IUYHbIE CKOPOCTH IBMKCHHS, BEJIMYUHBI HAIMOPA,
pPacxoJloB U XapaKTEPUCTUKU pekuma. OHM MUMEIOT CBOM OCOOECHHOCTH HA TUIOLIA/IAX PA3BUTHS
THIIPOT€OJIOTUIECKAX MAacCHBOB, B Tpenenax mnepuepuilHbIX W HEHTPAIBHBIX YacTel
aZlapTe3naHCKUX 0acCEeHHOB, a TAKKE PEUHBIX JIOJIMH PA3IUYHBIX MOPSAKOB.

HanbonpIiuMy CpeIHMMH 3HAYCHHUSIMH BomompoBogumocTH (30 - 80 m%/cyT.), Kod3h-
¢unmenramu me3onpoBoaHoctr (2200-5100 M2/CYT.), XapaKTEpU3yITCS BOJOHOCHBIE TMOJ-
pasznenenus B HOxHO-MuHyCHHCKOM anapte3umaHckoMm Oacceiine. B UebakoBo-bamaxTuHCKOM
aZlapTe3naHCcKoOM OacceliHe 3HA4YeHHS BOJOMPOBOJAMMOCTH HAXOMIATCS B mpeaenax 28 - 45
Mz/CyT., a K03 pULUEHTHI be30MPOBOAHOCTH - 2200 M2/CYT. 3HAUUTENBHON HEOJTHOPOAHOCTHIO
BEJIMYMH HAIopa OTJIMYAIOTCS IOJA3EMHBbIE BOJBI B OTJIOXKEHHSIX BepxHero neBoHa (ot 10 mo
150m), mpudueM HauOOJBIIME 3HAYCHUS OTOrO IMapameTrpa OOHApYKUBAIOTCA B HamOolee
KpyITHOM | oporpadudecku KoHTpacTHOM FOxHO-MuHyCHHCKOM OacceifHe.

B mpenenax OCHOBHBIX aJapTe3MAaHCKUX OACCEHOB aJUTIOBHANBHBIC OTIOKEHUS MpPHU-
YpPOYEHBI K JIOJIMHAM pEK, IIe OHU ClaraloT oMMy W HaanovmeHHble Teppachl. IlomsemHbie
BO/IbI MPUYPOUEHBI IVIABHBIM 00pa30M K MECUYaHO-TPABUIHBIM H TaJICYHUKOBBIM OTJIOKEHUSIM.
Ha otmenbHpIx yuacTkax (Mexmaypeube p.Enmceit m Abakan, p.AGakan u bes) coBpeMmeHHBIC
MOMMBI U Teppachl Bpe3aHbl B IMECYAHO-TAJCYHUKOBBIE OTIOKEHHUS JPEBHUX JIOJHH, 00pasys
€IMHBbII BOJIOHOCHBIN TOPU30HT.

AJTIOBHANBHBIE OTJIOKEHUS 00JagaroT, Kak MPaBHIIO, XOPOUIMMH (PHIBTPAIIIOHHBIMHU
cBoiictBamu, K03 duLMeHTh (QUIbTPALlUU, B 3aBUCUMOCTH OT COCTaBa BOJOBMELIAIOLIUX MO-
pon, mensitorest oT 2-10 1o 20-100, u peaxo Boie 100Mm/cyT.

[To xapaktepy OBMXEHHS M THAPABIMYECKOMY IMPHU3HAKY MOI3EMHBIE BOABI AJTIOBU-
QIBHBIX OTJIOKEHHH OTHOCATCS K MOPOBBIM, O€3HANOPHBIM. MecTamMH, B CBS3M C HaJHMYUEM B
KpOBJIE BOJIOHOCHOTO IOPU30HTA JIMH3 BOJOYIOPHBIX CYIJIMHKOB M TJIMH, BOJbI 00JalalT Ha-
nopoM (MeCTHBIN Harop). MOIHOCTh BOJOHOCHOTO TOPU30HTa MEHSETCS OT MEPBBIX METPOB 0
10-25 M; Ha yyacTKax, IJie ToiiMa U HaJMOMMEHHbIE Teppachl COBPEMEHHBIX PEK BIIOKEHBI B
JpeBHEAJUTIOBHANIbHBIE YETBEPTUYHBIC OTJIOXKEHHUsS, MOLIHOCTh Bo3pacTaeT 10 50 M. ['myOumnHa
3ajeraHusl YpPOBHS TOA3EMHBIX BOJI MOXeT MeHAThcs oT 0.6 mo 12 M; Ha moiime riryOmHa
3aJieraHus MEHbIIIe, YeM Ha HaAMOWMEHHBIX Teppacax.

[TuTanre BOAOHOCHOTO TOPU30HTA OCYIIECTBISIETCS B OCHOBHOM 3a CUET WH(MUIbTPALIUU
aTMOC(EPHBIX OCAJIKOB, a TAKXKe TaJbIX U MOBEPXHOCTHBIX BOJ, YTO 0OECIICYMBACTCS XOPOIICH
IPOHUI[AEMOCTBI0O U MPAKTUYECKH OTCYTCTBUEM BOJIOYIOPHBIX MEPEKPBITUH Ha IUIOIIAIU
pa3BuTHUg ropu3oHTa. HuU3koe TrHUICOMETpUYECKOe TMOJI0KEHWE BOJOHOCHOTO TOpPU30HTA

O6y0ﬂaBJ'II/IBaeT NnepuoaANYCCKOC IMOAINMUTBIBAHUC €TI0 PCUYHBIMHU BOAAMHU. Bce 310 00ecmeunBaer



JOCTAaTOYHO OOJIBIIYI0 0OBOJHEHHOCTh TOPU30HTA. Pasrpys3ka moa3eMHBIX BOJ MPOHUCXOIHT IO
JOJIMHAM peK, a TaKXKe B CBS3U C HEMIyOOKUM 3aJIEraHUEM TIPYHTOBBIX BOJ HCIAPEHHUEM C
YPOBHS.

PexxuM BOJOHOCHOIO TOPU30HTA OMNPENENAETCS MPEXKAE BCEr0 KIMMATUYECKHMMM YC-
JIOBUSIMHA PAaliOHAa M B 3HAYMTEIBHOM CTENEHHW 3aBUCHUT OT U3MEHEHHUS YpPOBHEH pek. B 3acym-
JMBOE BPEMs IOla U 3UMOM YPOBEHb MOJ3EMHBIX BOJ PE3KO CHH)KAETCS, BECHOM K€ BO BpEMs
CHETOTasHUs U IMOJIOBOAbSI, a TAKXKE JIETOM WJIM OCEHbIO TOCJIE OOMIIBHBIX MM 3aTSKHBIX J10-
XKJIel oTMeuaeTcs MoBbIIeHue ypoBHs. ['ogoBas ammintyaa konebanuit coctasiuseT 1 - 2 m.
XHUMHYECKUI COCTaB TPYHTOBBIX BOJI, CBSI3aHHBIX C IECYAHO-TAJIE€UYHUKOBBIMH OTJIO)KEHUSIMHU
MONMBI U Teppac, oHooOpa3HbIi. B cocTaBe Bo mpeobiagaroT, Kak MpaBUiIo, THAPOKAPOOHATHI
KaJIblUs, PEXKE HATpUsi M MAar"us, MUHEpanu3alus I8 aUIIOBHAIbHBIX BoA  HOxHO-
Munycunckoro u Coino-EpGunckoro 6acceiinos ue mpesbimaer 0.2-0.6 r/am’, mis UebakoBo-
banaxtunckoro OacceitHa (¢ Oosee 3acylUIMBBIM KJIMMATOM) MHUHEpPAIU3aIUs HECKOJIbKO

3
YBEJIMYUBAETCS M MOXKET MPeBbIIaTh 1 I/1M”.

Imasa 5. OCOBEHHOCTH THJIPOTEOJIOTUYECKOI'O  PANMOHHUPOBAHMSA
LEHTPAJIBHOM YACTU MUHYCHUHCKOI'O AJJAPTE3MAHCKOI'O BACCEMHA.

®opMHUpPOBaHUE PECYPCOB U 3aMACOB MPECHBIX MOJ3EMHBIX BOJ 3aBUCUT B OCHOBHOM OT
IBYX Tpynn (akTOpOB - TEOJIOTHMUYECKUX M KiauMartudeckuX. Cpeau TepBhIX BeAyIIas poOJib
MPUHAJICKUT T'E€OJIOTO-CTPYKTYPHBIM, KOHTPOJIMPYIOIIMM pacCHpeiesIeHHe MOJ3EMHBIX BOJ B
npeaenax BEpXHEH 30HbI 36MHON KOpbl. OHM ONpENesiioT TaKKe Pa3MEIICHUE THAPOIreo0Jio-
TUYECKUX CTPYKTYp, SIBJISIOIIMXCS OCHOBOM MpPH BBINOJIHEHUU TUAPOrEOJOTHUECKOro paii-
OHUPOBAHMS COOTBETCTBYIOIIMX TeppuTOopuid. MCcroap30BaHNe Te0a0ro-CTpyKTypHOro Moaxoaa
JUI OCYLIECTBJICHMSI TaKOTO palOHMpOBaHUS paccMoTpeHo B pabortax A.H.Cemmuxarona,
H.K.Urnaroeuua, W.K.3aiiunesa, H.U.Toncruxuna, E.B.Iluanexepa, B.M.Cremnanoga,
K.I1.KapaBanoBa u apyrux aBTopoB. COIJIacCHO B3IJIsiaM ATUX U pslia APYTUX HCCIeA0BaTENeH,
MOJI3€MHBIE BOJIbI PACIPEIEISIFOTCS B KaXJI0H CTPYKType B COOTBETCTBUHU C OCOOEHHOCTSMHU €€
cocTaBa M CTpoeHHs, (GopMupysi MOTOKH, cBoeoOpa3Hbie 1o (opme, ckopocTH u pacxony. [Ipu
OJIHOTHUITHBIX TMJIPOr€OJIOTHYECKUX YCIoBMsIX, kak orMedaer C.JL.ILIBapueB, Takue CTpyKTypbl
HOCSIT Ha3BaHUE THIPOT€OIOTMYECKUX.

B nenrpansnoi yactu Xaxkacuu B peruoHansHoM miane BCEI'MHI'EO BsipensroTces tpu
anapre3unanckux  OacceitHa:  HOxxHO-Munycunckuii, Coino-EpOnnckuit u  YebakoBo-
banaxTuHckuii. B kaX10M U3 HUX B COOTBETCTBUHU C OCOOCHHOCTSAMH T'€OJIOTUYECKOTO CTPOSHUS
pEeruoHa M €ro CTPYKTYPHBIX OCOOEHHOCTEH aBTOp MpeJiaraeT BBIACIUTH THIPOreOJOTHYECKHE

CTPYKTYpbl Oojiee MEJKHUX MOPSAAKOB, CpeAM HMX IpejiaraeM 000cOOUTh OaccelHbl HU3KUX



HOPSJIKOB MPUYPOUEHHBIX K JIOKAJIbHBIM IUIMKATUBHBIM CTPYKTYpaM (MyJjb/aM), a TAaK:Ke Majible
TUAPOTCOJIOTUYECKHE MACCHUBBI M TIEPEXOAHBIC TeppuTOpuu (CcM. puc., Tadbm. 1). K maccuBam
OTHOCSATCSl T€ aHTHKJIMHAJIBHBIC CTPYKTYPbI, KOTOPBIE BBIPAKECHBI TOJOXHUTEIBHBIMA (OPMaMU
penbeda, a K OaccefiHaM OTHOCSTCA CHUHKJIMHAJIBHBIE CTPYKTYPbl KOTOpBIE BBIPAXKEHbI
OTpULIATENbHBIMU (opMaMH peibeda, T.e. CTPYKTYpPhl KOTOpPbIE OTBEYAIOT COOTBETCTBYIOIIUM
dbopmam penbeda W HUMEIOT ONPENCICHHOE THAPOTECOJIOTHYECKOE 3HAYCHHE KakK 00JacTu

IMMUTaHUA, TPAH3UTA WX PA3TrPY3KHU.

I'maa 6. OCOBEHHOCTH PACIIPOCTPAHEHMA U POPMHUPOBAHHNA PECYPCOB
[TPECHBIX n COJIOHOBATBIX ITOA3EMHBIX BO/| BEPXHEI1
I'MPOIVMHAMUWYECKOM 30HBI U X OLIEHKA.

N.C. 3eknepom u JI.C. SI3BUHBIM JaHa KpaTKas XapaKTEPUCTHUKA OOIIHUX 3aKOHOMEP-
HOCTel (popMHpOBaHMS TOA3EMHOIO CTOKAa M €CTECTBEHHBIX PECYpPCOB ITOJ3EMHBIX BOJ B pas-
JUYHBIX TPUPOAHBIX ycioBusax. Hambosee oburue pernoHasbHbIE 3aKOHOMEPHOCTH (HOpMHU-
POBaHUSI W pacIpeleNieHUus] E€CTECTBEHHBIX PECYpPCOB IMOJI3EMHBIX BOJ W IOJ3EMHOTO CTOKA
OIIPEIETISIETCS TeOCTPYKTYPHBIMU OCOOCHHOCTSIMU.

[To ycnoBusiM (hopMHPOBaHHS MOJA3EMHOTO CTOKA B TOPHO-CKIIAIYaTBHIX O0IACTSIX PE3KO
BBIJICJIAIOTCS. apTe3UaHCKHE OacceHbl MEXTOPHBIX BMAJMH. 37I€Ch OTMEUYAeTCs HAIWYHE BCEX
TPeX THIPOAMHAMHYECKUX 30H C PA3IMYHON WHTCHCHUBHOCTBIO CTOKA. B mMHUTaHMM TOI3E€MHBIX
BOJI TAKHX apTE3MAaHCKUX OacCeHOB OOJbIIOC 3HAYCHHWE UMEET TPAH3WUTHBIM IOA3EMHBII CTOK
U3 OKPY’KaIOIINX TOPHBIX PaiOHOB.

[Tog3eMHBIN CTOK (hOpMHpPYETCS B TPEX OCHOBHBIX BEPTHUKANBHBIX 30HaX. B BepxHHX
YacTsAX paszpe3a CYLIM BBLACTSACTCS 30HAa MHTEHCHUBHOTO MOJ3EMHOI0 CTOKA, MPEUMYILECTBEHHO
dopmupyOmascs o/ APSHUPYIOMUM BO3ICHCTBHEM MECTHON THIPOrpadUuecKoi CeTH U 03ep.
B apunmHbIX M momyapuAHBIX 007acTAX Ha (OPMHUPOBAHHE CTOKA OKA3bIBAET CYIECTBEHHOE
BIIMSHIE MHTCHCUBHOE MCIAPEHUE MOJ3EMHBIX BOJ B OECCTOYHBIX BraanHax. [loa3eMHBINA CTOK
3TOH 30HBI, KaK MpaBmiIo, GOopMUpYETCs B Mpeaenax OTACNbHBIX 0AaCCEHOB MallbIX M CPEIHUX
pPeK B YCIOBHAX OTHOCHUTEIIFHO CBOOOJHOW CBSI3M TOA3EMHBIX BOA C armochepodt u
MOBEPXHOCTHBIMH BOJAMH W HAXOAUTCA IOJ BO3/ACHCTBHEM KPATKOBPEMEHHBIX U CE30HHBIX
U3MECHEHHH T'HIPOMETEOpOJIOTHYeCKHX  (akTopoB. [log3emMHBI CTOK  BepxXHEH Tuu-
POIMHAMUYECKON 30HBI OKa3bIBAaeT OOJIbIIOE BIMsSHUE Ha (hOpMUpOBaHHE BOAHOTO OanaHca

peYHbIX OacceiHOoB.
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Puc. ©xema pacnonnoxends rHAPOreoNOrHYecKux CTPYKTYp H MEPEXOaHOM
TePPUTOPHH CTeNHOM 30HbI Xakacuu. M-6 1: 2 500 000,
(Cocrasina T.A Kynaruna, 2000r)
a — rpaHuubl agapresmnarckux 6acceiHos: (A — Yebakoso-banaxtuHckwii; B — Coigo-
EpbuHckuit; C — FOXHO-MuHYCUHCKA), 6 — pa3pbiBHbIE TEKTOHUYECKUE HapyLlweHus;

B — HOMEpa rMaporeonorMyeckux CTPYKTYp: 1 - Konwesckuin maccus, 2 — KoBsKosckuit
Gaccenn, 3 - MNopzannotckmiA maccus, 4 - Teprewckui (Benesckuit) maccus, 5 - [xupumo-
Kapacykckuii 6acceilH, 6 — YepHoosepckuit Bacceiin, 7 - Obipkansckuin maccus, 8 — Kpyrnuckui
GacceitH, 9 - Tycosckmit (Tyackuin) maceus, 10 — LUnpuHekmin 6acceiiH, 11 - ConroHckuit maccue, 12 -
Urkynis-lnpuHckuii macews, 13 - Utkynb-LUnpuHckun BacceitH Mynbaa, 14 — ApamyaHckuii maccus, 15
- Mapyenrawckwin maccus, 16 — BumkuHckuin Maccus, 17 - KyteHb-bynykckuit Gacceiin, 18 -
Kapacykckuit maccus, 19 — YepHoropckuit 6atceit, 20 - Ynyx-Konsckuid maccus, 21 — ApLIMKONsCKMA
maccus, 22 - Koisbin-Konbckuin maccus, 23 - KonsrHckwii (WNabixckuin) Baccedn, 24 — Antaiickuii
maccue, 25 — Anraiickuit Bacceitd, 26 - Monexaesckuit Maccus, 27 — HOBOMUXARNOBCKMI Maccus, 28
— Ackusckuid 6acceiH, 29 - Kbianacosckuii GacceitH, 30 - Ackuackuii BacceitH, 31 - JlbIpcuHCKwiA
maccus, 32 - Umekckuit GacceitH, 33 - Teitckuii Gaccevid, 34 - Beiickwit GacceitH, 35 - Beckuit
(YTuHckun) maceus, 36 - 3anagHo-KpacHoosepckuin maccus, 37 — YepHolit maccus, 38 — TabaTckun
Bacceir. | - XVIIl — Homepa nepexoaHbix CTPyKTYp.
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OrneHKa pecypcoB IPECHBIX MOA3EMHBIX BOJ MpoBeaeHa no nporpamme HydrGeo (aBTop
M.b.bykartsr). [Ipu olieHKe pecypcoB MPECHBIX MOA3EMHBIX BOJA Ha BOJOPA3JCIbHBIX ydacTKax
JUISl KQXKIOW OTIEIbHOW CKBAXKMHBI ONPENEIUICS painyC BIHsAHUA. PacueTHOe BpeMs AEHUCTBUS
Boj03a0opa mnpuHUManock paBHbIM 10 Tbhic. cyTtok. Ilo BenuumHe panumyca BIUSHUS
paccuMThIBaNach IUIOMIAJlb Kpyra, KOTOPBIM 3ameHsncss KBaApaTOM C IUIOIIAJIbIO, PaBHOI
Iomaau Kpyra. Beck yuactok pazouBaics Ha mo100HbIe KBaJpaTHBIE OJIOKH, B IEHTPE KaXKIOTO
U3 KOTOpBIX pa3Mellajachk OJIHAa YCJIOBHAas JKCIUlyaTallMOHHAas CKBaxkuHa. Ilapamerpsl
BOJIOHOCHOTO TOPU30HTA (MOIIHOCTb, JOINYCTUMOE MOHMXKEHHE, KO3PPUIMEHT (QUIbTpauuu,
MBE30IPOBOIHOCTh) 3aJaBalMCh B COOTBETCTBHM C pasnenoM 4. Ilpu pacdere rpaHuIlbl Ajs
KaXKXI0ro OJIOKAa CUHUTAINCh HEMPOHUIIAEMBIMU, 32 UCKIIOYEHHEM TEX MOMEHTOB, KOTJa OHHU
COBMNAJAIOT C CYLIECTBYIOIIMMHU BOJOTOKAaMH; B ITOM CIIydya€ OHHU 3aMEHSUIMCh I'PAHULAMHU C
MOCTOSTHHBIM HaIlOPOM.

Pacyer pecypcoB mpecHBIX MOA3EMHBIX BOJ B JOJMHAX PEK MPOBOAWJIICS JUIsl HEmpe-
PBIBHOTO psiJia CKBKUH BAOJIb BCeH NOMUHBL. [10CKOIBKY pacdeTHBIN paauyc BIMSHHUS BO BCEX
ciydasx Obu1 mMeHee 0,5 KM, IPOTHO3HBIC IKCIUTYyaTal[MOHHBIE PECYpPChl KAXKAOH M3 CKBAXHH
HENPEPBIBHOTO psiia MPUHUMAIUCh PABHBIMH MaKCUMalbHO JONMyCTUMOMY J€OMTY B
[EHTPAIBPHONW CKBAKMHE YCIIOBHOTO PacueTHOTO Boao3abopa mmuHoi 1 kM. CKBaXXHUHBI psiia BO
BcexX ciydyasx pacnonaranuch udepe3 100 m. JIMHEWHBIT MOAYJh COOTBETCTBYET pecypcam,
NPUXOSAIIUMCS Ha BOJ03a00p UTMHHOM 1 KM, B KOTOPOM pacxo]l B Ka)JOW CKBa)XUHE paBeH
pacxoay LEHTpaJbHOM CKBaXHHbI. [loydeHHbIE 3HAUEHMS JIMHEHHOTO MOJYJSl SKCILUTyaTalu-
OHHBIX 3aIlaCcOB PACIPOCTPAHSUIMCh HA BECh YYacCTOK C MOAOOHBIMU (PMIIBTPAIIMOHHBIMH CBOM-
CTBaMU TMOPO/I.

Pecypcbl mpecHBIX MOI3eMHBIX BOJ BEpXHEH 30HBI MENKHX adapTE3UaHCKUX CTPYKTYP
CTEIHOM 30HBI COCTAaBIAIOT nopsiaka 155 Toic. M3/CYT. IIpuuem B FHOxHO-MuUHYCHHCKOM ajap-
Te3WaHCKOM bacceiine oHm coctaBmsor 109.4 Tteic. M/cyT.. or 1 Teic. M’/cyT (AnTaiickas
Mynbaa) 10 34.2 Teic. M /cyT B belickoii cuakinHanm; B YebakoBo-baaxTHHCKOM - KOJIEOIIOTCS
oT 6.2 ThIC. M3/CYT B J[>xupumo-Kapacykckoit mynbeae 1o 29.5 B UepHoosepckoit mynpae. Beero
110 Gacceiiny pecypchl JOCTUraloT 45.9 ThIC. M/CYT.

Pecypcbl mpecHBIX MMOA3EMHBIX BOJ BEPXHEH YacTH MEJIKHUX THUIPOre0JOrHUYeCKUX
MAaCCUBOB CTEMHOW 30HBI COCTABJISIOT TOpsSAka 85 ThIC. M3/cyT. B IOxH0-MunycuackoMm
a/lapTe3naHcKoM OacceifHe oHH HaxomsTes B mpexenax or 0.17 teic. MP/cyT (Kb3bur-Kombekmit
BBICTYII, paBHUHHO-CTEIHAs 30Ha) 10 6.9 ThIC. M3/cyT (UepHasi aHTUKIMHAJIb, TOPHO-CTEMHAS
30Ha); BCero mo Gacceifny - 36.9 Thic. M°/cyT. B Ue6akoBo-BalaxTHHCKOM aIapTe3HaHCKOM
OacceifHe pecypchl TPECHBIX IMOJA3EMHBIX BOJ HEOJMHAKOBHI B Pa3HBIX CTPyKTypax: oT 0.2

3 o
TBIC.M /CYT (I/ITKYJ'IB—]_HI/IpI/IHCKaH AHTHUKIIMHAJIb, OTHOCAIIAACA K PABHUHHO-CTCIIHOU SOHG) a0



33.2 teIC. M /cyT (KOTIbeBCKUH KYIIOJI, OTHOCSIITUICS K JIECO-CTEITHOM 30HE); BCETO M0 OacceiHy
peCypChl MaJbIX THIPOTEOTOTHYECKUX MACCUBOB COCTABJISIOT 47.8 ThIC. M /cyT.

HaubGonpmmmu pecypcamu MOA3EMHBIX BOJA 00IAfar0T MEpPEXOIHbIE TEPPUTOPHH: B
HOxxHO-MHHYCHHCKOM agapTe3uaHCKOM OacceifHe pecypchl MPEecHBIX IMOJ3EMHBIX BOJ B Iie-
PEXOIHBIX CTPYKTypax cocTaBsor oT 0.8 Thic. M°/cyT (B paiione p.Vii6aT, eHTpaIbHAS YacTh
CTEIHO# 30HbI) 10 22.4 ThiC. M° /cyT (Gacceitnsl p.p. Huns i B.ChIp, TOPHO-CTEIHAS 30Ha), BCETO
o GacceifHy pecypchl MEpexOIHBIX CTPYKTYp COcTaBisioT 138.3 Thic. M*/cyT. B UebakoBo-
BanaxTuHCKOM anapTe3naHcKoM OacceiiHe pecypchl MPECHBIX IMOA3EMHBIX BOJ B MEPEXOTHBIX
cTpyKTypax Komebmores ot 11.0 Thic. M° /cyT (6acceiinsr p.p. Xapacyr u Ep6a) 1o 56.9 Thic.
M°/eyT (Mexaypeuse p.p. Teck i Bimka), Beero o 6acceiiny HacuntsBaetes 166.8 Thic. M/CyT.
Pecypcbl mpecHBIX MOA3EMHBIX BOJ BEPXHEH YacTH MEPEXOAHBIX CTPYKTYyp MO OacceiiHam
COCTABIIAIOT MOpsiaka 305 Thic. M° /CyT.

[IpoBeneHa oleHKa COJIOHOBATHIX MOJ3EMHBIX BOA. WX 3amachl Ha TEPPUTOPUH CTETTHOM
30HbI Xakacuu 3a 100 1er cocraisor 195 Thic. M /CyT, pecypchl 3THX BOJl HEBEJIMKH -Bcero 30
TBIC. M */CYT.

Pesynbrarhl, mosy4eHHbIE € HCIIOJIB30BaHUEM IporpaMMbl M.b. bykartsl, cBuuerens-
CTBYIOT O TOM, YTO OCHOBHBIE PECYPCHI IIPECHBIX MOA3EMHBIX BOJ (0ko0yio 80%) 3aKiItOYeHBI B
AJUTFOBUAIBHBIX OTJIOKEHUAX JOJWH pek (2 525 THIC.M /CYyT.) U COCPeOTOYCHBI B OCHOBHOM B
FOxHO-MHHYCHHCKOM afapTesnanckoM Gacceiine (1924 teic.m® /cyt.) (tabm. 2). ITo yuacTkam
pecypchl MEHSIOTCS B OUE€Hb HIMPOKUX Npeaenax - ot 3 1o 1 143 Teic. M3/cyT.

B mpenenax BBINENEHHBIX THAPOTCOJOTHYECKUX CTPYKTYp M JIOMUH PEK BBIICIICHBI
NEPCIEKTUBHbIE YYAaCTKU U JaHbl PEKOMEHJAIMM IO pPa3MEIIEHUI0 BOJ03a00pOB U UX BO3-
MO>KHOM MPOU3BOAUTEITHHOCTH.

Tabmuua 2. IlporHo3Hble pecypchbl HPECHBIX IMOA3EMHBIX BOJ THIPOreOJOTHYECKUX

[ Ilporuosusie [Iporaosnsie [pornosueie | IlporHosusie
PECYPChI MAJIbIX | PeCcypchbl MAITBIX pecypcsl - pecypesl
OcuosHeIe CTPYKTY" | rumporeosior- | THAPOTEONOrk- | NEPEXOAHBIX | AUTHOBHAIb-
Pbl (anapTe3HAaHCKHA | yeckyx Gacceii- | YECKHMX MACCH- CTPYKTYp, | HBIX OTJIONKe-
bacceiin) HOB,  ThIC. BOB, TBIC. M /CYT. HUWIi B fonu-
M/CyT. THIC. M /CYT. HaX peK THIC.
M/cyT
HOxHo- 109 37 138 1924
MunycHHCKHIA
Cei10-Epbusicknii - 1 34 32
YeGakoso- 46 47 133 569
banaxTuHckui
Hroro: 155 85 5 2525
= L & - 5 s




[[lupoTHas 30HATBLHOCTH MOAYJISI MMOJ3EMHOIO CTOKA, OMPEAENISIETCS MPUPOIHON 30HOM,
CTPYKTYPHO-T€OMOP(POIOTHIECKUMH OCOOEHHOCTSMU TEPPUTOPHUH, pelabedOoM U JIUTOIOTHUEH
BOJIOHOCHBIX MOPOJ. YCTaHOBJIEHO HEPABHOMEPHOE PACIPEIEICHUE PECYpPCOB MOJ3EMHBIX BOJ
M0 TUTOMIAJHN - MOJIYJIU YBEIMIMBAIOTCS B HAINPABJICHUH K Tepu(epUitHBIM 30HaM, OCOOCHHO B
ctopony Ky3Henkoro Anaray (TOpHO- U JIeCO-CTEITHAs 30HbI) U YMEHBIIAIOTCS C MPUOIMKEHUEM
K LIIEHTPAJIbHBIM YacTsIM BOaauH (Tadm. 3).

Tabnmuna 3. [IporHo3HBIE JKCIUTyaTAIllHOHHBIC PECYPCHl PA3IUYHBIX MPHPOIHBIX 30H

LHEHTPAIbHOW YacTH XaKacuHu.

[Mpupoassie ycnoBits Monyne noazemuoro | Pecypcebl npec}ti bIX non‘sgm-
CTOKA HBIX BOI, M /CYT.C KM
ropHO-CTErHas 30Ha 0.9-1.0 69 - 95 (78)
Jleco-crenHas 0.8-0.9 60-95 (78)
PagHHHHO-CTeNHAasA 0.2 9-21 (15)
-
[lenTpanbHas 4acTb pas- 0.1 9-17 (13)
HUHHO-CTEITHOH 30HKI

- s -

LlenTpasibHy0 YacTh CTEMHOW 30HBI XaKACUM MOYKHO OTHECTHM K ABTOXTOHHOMY THILY
¢dopmupoBanusa noazemHoro croka. CormacHo B.H. Octpockomy (1991) mpu aBTOXTOHHOM
MOJATHIIE TIOA3EMHBIE BOJIBI (DOPMHUPYIOTCS 3a CUET BOJHBIX PECypcoB apuiaHOi 30HBL Croma
MO>KHO OTHECTH TEPPUTOPHUU, PACTIPOCTPaHEHHBIC B CTEMHON YacTu; nepudepusi CTEMHON 30HbBI
(ropHO- M Jeco-CTemHasl 4acTh) - SIBISETCS MPEArOpbeM U MOKET OBITh OTHECeHa K ai-
JIOXTOHHOMY TIOJTHITY, KOTOPBIM XapakTepu3yercs (OopMUPOBAHHUEM MOA3EMHBIX BOJ 33 CUET HE
TOJBKO BOJIHO-3HEPrE€TUYECKUX PECYPCOB apUIHOM 30HBI, HO U MOCTYIUICHUEM C MPUJIETAIOIINX
K HUM TOpHBIX MaccuBoB Kysnenkoro Amaray, 3anmagHoro u Bocrounoro CasH. BomooOMmen
MEXIy TYMUIHOU (THIPOTeOIOTHYECKIEe MAaCCUBBI) U apUIHOM (CTETb) 30HaMU OCYIIECTBIIAETCS
MyTeM MOBEPXHOCTHOTO CTOKA, a TakXKe IO 30HAM KPYMHBIX pa3iOMOB B JOJMHAX pek. B
apuIHON 30HE TIOBEPXHOCTHBIN CTOK B 3HAYUTEILHON Mepe Mpeodpa3yeTcs B MOA3EMHBIH.

ABTOp CBSI3bIBAE€T OCHOBHBIEC 3aKOHOMEPHOCTH (POPMUPOBAHHUS PECYPCOB IMOI3EMHBIX BOJ]
U HMX MHUHEpPAJIM3alMI0 C [JBWXKEHHEM OTUX BOJI MO JIU3bIOHKTUBHBIM U IUIMKATHBHBIM
CTPYKTypaM. BbIfieieHO JBa OCHOBHBIX THINA Pa3rpy3Kd MOJ3EMHBIX BOA: |1 - B MOCTOSIHHO
CYIIECTBYIOIINE BOJOTOKH HA y4acTKaX pa3BUTHUS Pa3phIBHBIX TEKTOHUYECKUX HAPYIICHUN U 30H
PETHOHAIBHON TPEIIMHOBATOCTH KOPEHHBIX IOPOJ, B pe3yjibTaTe 4Yero Ha OOJbIIeH YacTH

riomaigun OJIOKOBBIX CTPYKTYP pPa3BHUTHI IPECCHBIC BOJBI; 2-B 03€pa U BpECMCHHBIC BOAOTOKU B



npeaciax 3aMKHYTBIX OaccelHoOB IPYHTOBBIX BOJ, HaxXOAAIIHUXCA B MNCHTPAJIbHBIX YacCTAX
0ECCTOYHBIX MYJIBI000Pa3HBIX TUIMKATHBHBIX CTPYKTYp, B TMpeaenax KOTOPBIX B CHITY
3aMEJICHHOTO CTOKa M MpeoOjafaHus HCIapeHUs HaJl aTMOCQEPHBIMU OCaJKaAMH
MPEUMYIICCTBCHHO Pa3BUTHI COJIOHOBATBIC U COJICHBIC BO/IbI.

BBISICHEHO, 9TO COJIOHOBAThIC BOIBI C 00mieil MuHepanusamueii or | 1o 5 r/mM’ pac-
NPOCTPAHEHBI B OCHOBHOM B OTPHIIATEIBHBIX (GopMax penbeda, MPUypOYCHHBIX HIDKHETIEPM-
CKUM, KaAMEHHOYTOJILHBIM M BEPXHE-CPETHEICBOHCKAM OTJIOKEHUSIM. Ha BO3BBINIEHHBIX YaCTIX
nanamadTa (B TOPHO- TaekKHOW, TOPHO- W TMPEATOPHO- CTEMHOW 30HAX PAa3BUTHI IPECHBIC
IIOA3€MHBIC BOJbI; a4 B paBHHHHO-CTeﬂHOﬁ 30HC€ B 3aBUCHUMOCTHU OT penLe(ba Pa3BUTHI IMPECHLBIC
(Ha BO3BBIIICHHOCTSX) M COJOHOBATHIE (COJIEHBIC) B IMOHMKEHHUAX. ITO CBS3aHO C Hebiaro-
NPUATHBIMU YCJIOBUSMHU (DOPMUPOBAHHS PECYPCOB IMOJ3EMHBIX BOJA. PacmpocTpaHeHue BOX ¢
NOBBIIICHHONH MHUHEpalu3aliel B MyJIbJ000pa3HbIX CTPYKTypaxX CBA3aHO TAKXKe, M0 MHEHHUIO
aBTOpPA, C FHTEHCUBHOCTBHIO BOJIOOOMEHA.

B 1eoM oCHOBHBIE 3aKOHOMEPHOCTH (HOPMUPOBAHHS TTOJA3EMHBIX BOJ| 3/1€Ch CBOISTCS K
CIICAYIONIEMY:

1) Pacnpenenenue ruapoArHAMHYECKUX 00JIACTEH MOJ3EMHBIX BOJ B OCHOBHOM ONpeAeseTcs
TUnoM MopdocTpykryp. OONacTsIMH THTAaHUS TON3EMHBIX BOJ SBISIOTCS AHTUKIMHAIbHBIC
CTPYKTYPBI (MEJIKHE TUAPOTEOIOTHYECKIE MACCHBBI), a Pa3rpy3Ka MOJI3EMHBIX BOJ TPOUCXOIUT
BO BIaJMHAX pelibeda, UMEIOIINX CUHKIMHAIBHOE CTPOSHHE (Malibie OACCEIHBI).

2) Pasrpy3ka NoJ3eMHBIX BOJ OCYLIECTBIISIETCSA B BHJI€ POJHUKOB, B PEKH U B UCKYCCTBEHHBIE
BOOOTOKHU, B 0OecCcTOYHBIE BIIAJWHBI, @ TAKKC ITyTCM HUCITApPCHUS.

3) OrtpunarenbHble MYJIbI000pa3HbIE CTPYKTYphI B CTEIHOW 30HE SIBISIOTCS (PaKTOpPOM
(OpMHPOBaHUS MOJI3EMHBIX BOJI C MOBBIICHHOW MHHEPAIU3AIMEH, T.C. YepeOBaHUE TUIOMIAIeH
C TPECHBIMH M COJICHBIMH BOJAaMH B CTEMHON 30HE OOYCIIOBJICHO THAPOTCOJIOTMYCCKHUMHU

CTPYKTYPaMH H CBA3aHO C OCOOCHHOCTSIMHU UX TPAH3HUTA U Pa3rpy3Ku.

3AKIIIOYEHUE

PaccmoTpenune mpobneMbl pOPMHUPOBAHUS PECYpPCOB B BEPXHEH 30HE aqapTe3MaHCKHX
0acceiiHOB MOKa3ajno, YTo OHM Oosiee 0OOCHOBAHO MOTYT OBITH OXapaKTEpPU30BaHBI HA OCHOBE
BBIJICJICHUS] PA3IIUYHBIX THIIOB THIAPOTEOJIOTHUECKUX CTPYKTyp. B wacTtHOCTH, B MUHYCHHCKOM
azlapTe3MaHCKOM OacceiiHe MPOoBeIeHO Ooliee IeTalbHOE THAPOTCOIOTHYECKOe PAafOHUPOBAHKE C
BBIJICTICHUEM HE TOJIBKO JU3BIOHKTUBHBIX, KaK 3TO [ENaloCh paHee, HO M IUIMKATHBHBIX
cTpykTyp. C yueToMm mocnenHux Oojiee IesieHanpaBlIeHHO ObUTH OLIEHEHBI YKCILUTyaTallMOHHBIC
pecypcbl BepXHEW THIPOAMHAMUYECKOH 30HBI, T.€. PECYpChl OJOKOBBIX W IUIMKATUBHBIX
THPOTEONIOTHYECKUX CTPYKTYP. DTO MO3BOJIMIIO TAaKXKe OOBEKTHBHO PACCMOTPETh OCOOEHHOCTH

yclnoBUA  (OPMHUpPOBaHMS pECypcoB MOJ3EMHBIX BOJA  pa3zIMYHON MHUHEpalu3aluu U



chOpMyIHPOBATH CIIEAYIONINE OCHOBHBIE BHIBOJIBI:

1. HanbGompIee KOIMYIECTBO PECypCcoOB MOA3EMHBIX BOJ MpuypoueHo K FOxHO-MuHyCcHHCKOMY
aZlapTe3uaHCKOMY OacceiiHy.

2. YCTaHOBIEHO HEPAaBHOMEPHOE pacCHpe/eiCHUEe PEeCcypcoB MOA3EMHBIX BOJA IO IJIOLIATU -
MOJTYJIH TTOI3€MHOTO CTOKA YBEIHMYMBAIOTCS B HANPABJICHUHU K NepruepuiiHBIM 30HaM, 0COOEHHO
B cTopoHy Ky3Henkoro Ajaray U yMEHBIIAIOTCS C MPUOIMKEHHEM K LEHTPaJbHBIM YacTsAM
BIAJMH. Y CTAHOBJIEHO TAaK)K€ MX BO3PACTaHME HA YYaCTKaX Pa3BUTHUS 30H JAPOOTICHHUS.

3. MuHuManbHBIMU pecypcamMu 00JaIal0T CTPYKTYPHI, PACIONOKEHHBIC B IEHTPATBHOW YacTH
CTEITHOM 30HBI, MAKCUMAJIBHBIMH - B TOPHO- U JIECO-CTETTHOM 30HaX.

4. Haubompmmmu pecypcamMu o0O0JagalOT TEPEXOJHBIC TEPPUTOPUHU, OCOOECHHO B MeCTax
pa3BUTHsI 0OBOJHEHHBIX Pa3pPbIBHBIX HAPYIICHHA.

5. Moaynu mOA3eMHOIO CTOKa yMEHBIIAeTCsl OT nepudepuu K LEHTPY (0T HU3KOTOpPhs IO
neHTpatbHbX Brague) ot 0.9 10 0.1 n/c ¢ KM’. B COOTBETCTBHH C YMEHBIICHHEM B 3TOM
HaIpPaBJIEHUU KOJIMYECTBA BBIMAAAIOMINX aTMOC(HEPHBIX OCAJAKOB U YBEIMUEHUEM HCIIAPSIEMOCTH.
6. B mpenenax mpearopHsIX paBHUH HauOoJiee MepCreKTUBHBI MO3€MHbIE BOABI UETBEPTHUHBIX
otnoxkeHui. OCHOBHBIE PECYpChl MPECHBIX BOJ MPUYPOUCHBI K AJUTFOBHAIBHBIM OTIIOKEHHUSIM
JIOJIUH peK U cocTaBisitoT 80% oT 00111ero 3HaYeHUsI PECYpPCOB MOA3EMHBIX BOJI CTEITHOM 30HBI.

7. PacnipenenieHre MpeCHBIX U COJIOHOBATHIX TPYHTOBBIX BOJI Ha BOJOpa3/eliax 3aBUCUT OT GhopM
penbepa W OT TUAPABIMYECKOW B3aMMOCBS3H C peKaMH W o3epaMu. Pecypcbl MpecHBIX H
COJIOHOBAThIX MOA3EMHBIX BOJ pacrnpocTpaHeHsl B cooTHomieHuu 12:1 (93 u 7 %%
COOTBETCTBEHHO), a IO TUIOMAAN UX cooTHomeHue coctasisieT 3:1 (75 u 25 % cOOTBETCTBEHHO).
HaubGonbimee xomuuectBO cpeau coiieHbIx Box  (60%) cocpenotoueHo B YebakoBo-
banaxtuHckoM agapTe3naHckoM OaccerHe.

8. dopmMupoBaHHE MUHEpATU3alMU TOJ3EMHBIX BOJ CBS3aHO C TaKUMH (aKTOpaMu, Kak:
MPUPOJIHAS 30HA, KIIUMAT, pelbed) ¥ TUT THAPOT€OIOTHIECKON CTPYKTYPHI.

9. OCHOBHOI MCTOYHUK (POPMHUPOBAHUS TOJ3EMHBIX BOJ| - MPUTOK IPYHTOBBIX BOJI MO PEYHBIM
JOJIMHAM W3 BEPXOBHUH peK, I/l OCaJKU B TOPHOM MECTHOCTU MpeolialaioT Haja HCIapeHHeEM,
OPUTOK BOJA MO 30HAM HApyIICHWH, MOCTYIJICHHE BOJ B OCCHHHM W BECECHHHH MEPHOIBI.
KayecTBO moa3eMHBIX BOJ 3/1€Ch OBICTPO YXYAIIAETCA MO MEpe IBMKEHUS K OECCTOUYHBIM
BraguHaM. [log3emMHble BOIBI B OONBIIMX KOJIMYECTBAX PACXOAYIOTCS Ha WCIIAPCHUE B
0EeCCTOYHBIX BIIAINHAX.

10. ®opmupoBaHUE PECYpPCOB HAIMPSIMYIO CBSI3aHO C MHTEHCHBHOCTBHIO BOJoOOMeHa. B Omokax,
CHWIBHO pPa30UTHIX TpPEIIMHAMHU, B 30HAX pa3pbIBHBIX HAPYIICHWH, HA CKJIOHAX THAPO-
TeOJIOTUIECKUX MAaCCHBOB HIET 00Jiee WHTCHCUBHBIA BOJIOOOMEH B CBSI3U C JBM)KCHHUEM BOJ OT
oOnacteil mHUTaHHUA K O0JIacTAM pasrpy3kd. B TMUIMKATHBHBIX OTPHUIATENBHBIX CTPYKTYypax

(My.]'ILI[LI, BHa,Z[I/IHLI) IO HAIIPpaBJICHUIO K HEHTPAJIbHBIM Y4CTAIM HWHTCHCHBHOCTDH BO)IOO6M€H8.



MIOCTENIEHHO YMEHBUIAETCSd W MPU JOBOJIBHO 3HAUYUTEIHHOM HCIAPEHUH, KOTOPOE CTAHOBUTCS
OCHOBHBIM (paKTOpOM pasrpy3kud. MuHepaiu3zanus BOJbl HaYMHAET PAcTH, YTO MPHUBOIUT K
HaKOIJIEHUIO B 3THUX OTPHULATENbHBIX CTPYKTypax TPYHTOBBIX BOJ  IOBBIIICHHOU
MUHEpaIU3aLUH.

11. MmeroTcst HaceneHHblE IyHKTBI, PACIIOJIOKEHHbIE B CTENHOW 30HE, I/I€ BOJOHOCHBIE
TOPU30HTHI CO/IEPKAT HEOOXOAMMBIE 3aMachl MPECHOM BOABI, HO T.K. HET THUAPABINYECKON CBS3U
C pEKOH, BOCHOJIHEHHE OCYIIECTBISETCS TOJBKO 3a CUYET aTMOC(HEpHBIX OCAJKOB U PECYPCHI
YMEHBINAIOTCA, HE YCIEBask BOCHOJHATHCS. 3/1€Ch CO BPEMEHEM MOXET IMPOM30MTH 3aMEIICHNE
MIPECHBIX BOJ| COJICHBIMHU.

CormnacHo mojacyeTy pecypcoB IPECHBIX MOJA3EMHBIX BOJ IpeajaraéM pa3sMECTUTh Ha
IUIOMIAIM CTEMHOW YacTH XaKacHH TMPOTHO3HYIO CETh BOJ03a00POB Pa3TUYHON MPOU3BOIM-
TesnbHOCTH. HeoOXoaMMo, COrjacHO MPOTHO3HBIM pecypcaM, MPOBECTH THUAPOTEOJIOTHYECKHUE
paboTHI € OJICYETOM 3aI1ACOB MOA3EMHBIX BOI.

Jlns obGocHOBaHMS KOHKPETHBIX YYaCTKOB pAaclOOXKEHHUS BO/103a00pPOB, SKCILTyaTH-
PYIOIIMX TPECHbIE MOA3EMHBIE BOJBI, HEOOXOIUMO MPOBEICHUE MOMOTHUTEIbHBIX [eTaln3a-
[IMOHHBIX HcclenoBannii. OCHOBHOM MX 3a/aueil JOHKHA OBITh OIIEHKA MTPOTHO3HBIX PECypCOB C
UCIIOJIb30BaHUEM YTOUHEHHBIX 3HAYEHUM MOAYJIEH [M0A3EMHOIO CTOKA, TapaMEeTPOB BOJIOHOCHBIX
KOMILJIEKCOB, 30H M TOPU30HTOB, a TakXe IyT€M BBIIOJHEHUS MaTE€MaTUYECKOIro
MojenupoBanus. Ha ocHOBe mpuMeHEHUs MOCieIHero HeoOXoAuMo Oosee AeTaabHO OICHHUTH
MPOTHO3HBIE PECYpPChl MEXIAYPEUHBIX TEPPUTOPHUHM, a TaKKe MPOTHO3UPOBATh UX BOCIIOJIHEHUE

Ha psijie KOHKPETHBIX BOI03a00POB B CTEITHON 30HE XaKaCHH.
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