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TEOHH®POPMALIMOHHAS CUCTEMA
B METOAE CKBAKHHHOH CEMCMHYECKOH

TOMOI'PA®PHH

['lpuBeaeHsr pe3yibTaTel FreOQU3HYECKHX HCC/IeA0BaHHE MEeTOA0M CKBaKHHHOF CeHCMH-
geckort Tomorpaghur u BCIT Ha ocHOBe reoHHOpMalIMOHHOH cucTeMbl. H3yyeHo ¢u-
3HMYeCKoe COCTOSIHHe MacCCHBa ITOPOA I/IOLIAAKH CTPOHTE/IbCTBA BBICOTHOH OalllHH
«Ypam [lenoBoro rLientpa «ExatepuH6ypr-CHTH», OLIGHEHO ero CTPYKTYPHO-TeKTOHH-
yeckoe ctpoerue. OLieHeHbl Yrpyro-aegopMaLiOHHbIe H IPOYHOCTHbIE CBOHCTBA I10-
o, AaHbl X KBa/lMGOHKaLIMOHHbIe XapakTepucTuki. OrpesesneHa cTerleHb BbIBETper1o-

CTH U TPelIMHOBaTOCTH MaCCHBa I1opoa.

KrioueBble c/10Ba: MeKCKBaKHHHAA TOMOIpachHsi, CeHCMHYECKHE MOHHUTOPHHI, IeoghH-
3HYEeCKHe MeTO/Ibl, FeOHHpOPMAalIHOHHA CHCTeMa, 6a3bl AaHHbIX, Oa3bl 3HAHHH.

B KOMI/IeKCe reodU3NYECKUX
METOZOB, IpPYIMEHseMbIX TIpU
HHKeHepPHO-TEO/IOTMUeCKUX  UCCIea0Ba-
HUAX, MeToA CKBaXWHHOM cercMude-
CKOM ToMorpadpuu B HacTosillee BpeMs
3aHHMMaeT OAHY W3 BeaYIIMX I[O3ULIMH.
Kunemartuueckre ¥ avHaMHYecKHe OCo-
GeHHOCTH PaClPOCTPaHeHHsT  YIIPYrUx
BO/IH B F€0/IOTMUECKOM Cpe/ie TIO3BO/IseT
He TOMbKO Ha KayeCTBeHHOM YpOBHE
HM3YUWTbh CTPOEHHe cperbl, BBIABUTb OC-
nabneHHble, HapyIIeHHble 30HBI, HO
TaKXKe W KO/MYeCTBeHHO OLIeHHTb YITpy-
ro-nepopMallMOHHbBIe U TTPOYHOCTHBIC
CBOVCTBa MacCHBa MOPOA B lie/IoM, U
ero oTaenbHbIX YdacTKoB. CyllecTByio-
e B HacTosilliee BpeMsi MOIIHOe arla-
paTHOe U MporpamMMHoe obecrieyeHue
B CKBaXWHHOM celCMOpasBeake I10-
3BO/IET IIPOBOAMTH WCC/IeAOBaHUS B
YC/ZIOBUSIX ~MHTEHCHBHBIX  3/ICKTpHUe-
CKHX 1 MeXaHWUeCKHX MIoMeX, KOTOphle
CBOMCTBEHHBI T'OPOACKHM  YC/IOBUAM
vccneaoBaHui. DddPeKTUBHOCTh I10-
MOOGHBIX HCCIeAOBAHWM TPU pelleHuH
HMHXeHepHO-Teo(pU3NYeCKHX 3azay Ha

rny6oKo ypbaHU3NPOBaHHOM Teppu-
Topuu (B ueHTpe r. Ekarepun6ypra)
BO3pacTaer elie 6o71ee Mpu OpraHu3sa-
UMW MeTOAWYeCKOro M IpPOrpaMMHOTO
obecrieyeHysi B BUAe reorMHOpPMaLIU-
OHHOU CUCTEeMBl.

Kak usBecTHO, OCHOBHas Uaes MeTo-
[a MeXKCKBaKMHHONM ToMorpaduu Co-
CTOUT B IMPOCBEUUBAHWUU Cpe/lbl CeNCMHU-
YeCKUMU /y4aMU [10 OIlpeae/leHHOM
crcTeMe Hab/oAeH!t M Ha OCHOBaHHHU
Hab/MIOAeHHBIX BpPeMeH TepBbIX BCTYIT-
7TIeHUM CeMICMHYEeCKUX BO/IH TMOCTPOEHMs
KapT CKOpPOCTer  pacrpoCTpaHeHUs
CeNCMMYeCKHX BO/H, KOTOpble, B CBOIO
ouepeb, TIO3BO/IAIOT [IePeNTU K OLIeHKe
YIpyro-1epOpMaLiOHHbIX U TTPOYHOCT-
HBIX CBOMCTB [OPOA MeXkKCKBaKMHHOM
cpeabl. Kak yxke oTMeyasiocb HaMH pa-
Hee [1], MeToAMKa M TEXHOMOTHS MeX-
CKBaXXMHHOMW CeMCMHUYeCKOW TOoMOorpa-
drr 3aKao4YaeTcs B BO3OYKAEHUM YII-
pYrux KonebaHwil B OAHOM CKBaKHHE U
rnpueMe Mx B Apyroi. B mpakTuke Mex-
CKBaKMHHBIX CeMCMOTOMOTpadoHUecKrX
HCC/leIOBaHUM B 3aBUCUMOCTU OT KOH-
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KPETHBIX 3a7a4 U YC/IOBUM TTPHMEHSIIOT-
Csl pas/nyHble CUCTEMbl Hab/moAeHHI].

C uenbio AOCTHXKEHUs] MaKCHUMa/IbHO
BO3MOXKHOIO UHC/la /IMHHM TPOCBeYrBa-
HusA, 6o71ee MOMHOTO IO YI7ZIOBEIM KOOP-
AVHATaM MX T[IOKPHITHA HCCAeaYeMOMN
obnact (OAWH M3 BaXKHBIX KPUTEPHUEB
KaueCTBa pellleHUs TOMOrpacpuyecKoi
3a/auy) MIMPOKO HWCTIONB3YeTCsl BCTpeu-
Hasl BeepHas crcTeMa HaboaeHuH, Ko-
Topas U Oblla MpYMEHeHa Ha u3yuae-
MOM OOBbeKTe M3bICKaHMi. [ IpakTnuecku
[aHHasg CHCTeMa peasnr3yercs I10C/1eo-
BaTe/IbHbIM TepeMelleHreM ITPHEeMHOIO
30HAa BAOMb BCErO HCCAEAYeMOrO WH-
TepBazia IMyouH (OT 3a60s 40 YCThs
CKBaxkKMH) C 3aZaHHBIM [IAaroM (mwar
rnpuema) rpu PUKCUPOBAHHOM MO/I0Ke-
HHUM MCTOYHHKA VYIPYrHMx Ko/eOaHUM.
Tarve HabmogeHys TOBTOPS/IUCH /s
PA3IHUHBIX TIO/I0KEHUN (PHUKCHPOBaH-
HOTO HCTOYHHMKA, KOTOPBIN IepeMelas-
Cci IO CTBOMY CKBaXWH C BbIOPaHHBIM
maroM Bo30yKaeHusA. [Ipu cMeHe ckBa-
JKMH BO30OYK/ICHUS U MPHeMa TexXHO/IOrH-
YecKuil LMK/ TMoBTOpsizics. B pesyrisrare
[O/IyueHa Cepusi BePTHKA/IbHBIX BO/THO-
BbIX [10/1eM, COOTBETCTBYIOLIas CeTKe [1y-
yer, pPaBHOMEPHO T[IO-KpbIBaIOIIEn WC-
creayeMoe MeKCKBasKMHHOe TMPOCTPaH-
ctBo. [last yMeHbllleHUsT HeOAHO3HAYHO-
CTH B MPUIIOBEPXHOCTHOM 30He U BOIU3U
CTBOMl@a CKBaKMHbI CHCTEMa MEXKCKBa-
JKMHHOTO TPOCBEUMBAHUS KOMOUHHPO-
Ba/laCb CMCTEMOM MPOCBeUMBAHMS CKBa-
JKMHa — AHEeBHas TIOBepXHOCTH [1], rzae ¢
[IOCTATOYHOM TO/THOTOM ObIIN TMpeACTaB-
neHbl BCe HeobXoAWMble CBefeHUs IO
METO/IMKE WCC/Ie/IOBaHUM MeTOOM CKBa-
JKMHHOM ToMorpacdpuu. [lostomy nanee B
KPaTKOM BH/Ze TMPeACTaB/IAI0TC OCHOB-
Hble TMpaKTUYeCKUe pesy/IbTaThl, I10/1Y-
YeHHBbIe Ha IVIONIa/IKe CTPOUTe/IbCTBa.

Tarkasg KoMOUHMpOBaHHas CHCTeMa
HaO/MoAeHUH TO3BO/IIeT AOCTHUb Hau-
Gorbled TYCTOTH /1y4ert CeHCMOITPOCBe-
UYMBaHUA M [aeT BO3MOXKHOCTb a/eKBarT-
HOTO M3Yy4eHWs cpeabl B CYOrOpPH30OH-
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Ta/lbHOM U B CYOBEpPTHKA/IBHOM Harlpas-
MeHUsIX.

OcHOBHbIE TTapaMeTphl CHCTeMbl Ha-
GmoaeHuit (ar HabmoAeHWs, War BO3-
OyKIeHUs]) BBIOHPA/INCh C YUETOM CeHc-
MOTeO/IOTMYeCKHX OCOBEHHOCTeNM ydacT-
Ka HCC/IeIOBaHUI, CTEIIeHU AeTa/lbHOCTU
viccnenoBaHuid. [lo onbity paboT B aHa-
MOTMYHBIX CEMCMOTreO/IOMMYECKUX  YCr1o-
BUfX, a TaKXKe C Y4eTOM TpeOOoBaHWi
TEXHO/IOTMU UCCIeZIOBAaHHM, TIPU  MeX-
CKBaKMHHOM TPOCBEUMBAHWY LIar Ipue-
Ma COCTaBu/ 2 M, Iar Bo3OyKRaeHus — 4
M, B Metozie BCIT uar npuema — 1 m.

YuuThiBas TpeariofaraeMyio  Cox-
HOCTh U HEOAHOPOAHOCTh [eO/IOrNYECKOo-
ro CTpOeHHs H3yUaeMOro MacCUBa, a
Takke CrelmMrUueckyio  0CcoBeHHOCTh
PACIPOCTPaHEeHUsT YNPYrux KorreGaHwi
[P MEXKCKBAXKHMHHOM CeHMCMOIPOCBEUH-
BaHUM, MpPUeM YNpyrux KornebaHud ocy-
IIECTB/S/CS CIeLMa/TM3UPOBAHHON TpeX-
KOMITOHEHTHOM LIMpPOBOM arimapaTypor
AMLI BCIT — B (BbicOKOYACTOTHBIN Ba-
PYAHT) C CHMMETPUYHOM (OAHOPOAHON)
CHICTeMOM cercMOITpreMHHKOB DF-8.

B celicMOreos1ornueckoM OTHOLICHUH
Y4aCTOK MWCCeZIoBaHHUM TIPUYPOUYeH K
BEPXHUM YacTAM MacCHBa CKa/lbHBIX I1O-
o4, TePEeKPhITbIX OTHOCUTE/IBHO MOLI-
HOoM (no 15 M) cunbHO BBIBETpenoi 30-
HOM, XapaKTepU3VIOIIeNCs He BbICOKMMU
YIPYrMMKY  CBOMCTBaMU TOPO/, C/araio-
IMX ee (M3 TOro ke oTyeTa, CM. Bhile). B
[/laHe TeKTOHUYECKOTrO CTPOeHHs II10-
IAZIKa M3bICKAHWI PacIIofIOXKeHa B Ipe-
fenax TIPUKOHTAKTOBOM dYactu llysak-
IIMHCKOTO raG0poBOrO MacCHBa B Hero-
CpedCTBeHHOM 6/M30CTU OT  CcyOMepu-
avoHanbHOTO BRpxKceTckoro pasioma.

[lo maHHBIM HaseMHOM cericMopas-
Be/IKM, a TaKXKe YAbTPasBYKOBOIO IPO-
CBeuMBaHHA 0Opa3lioB KepHa, OToOpaH-
HbIX B CKBaKMHAX Ha coceiHey I1Io-
mazake rpoekTupyemort Gamuu «Kicetw»,
CKOPOCTb TIPOAO/IBHOM BO/HBEI M3MEHs-
ercsa B avamasoHe 2500-4200 m/c (uu-
TepBazn rayéuH o 10-12 m). Hizke mo



paspesy (o rayéun 30-40 M) sHaueHus
CKOPOCTU MPOAO/IBHON BO/HBI HM3MEHs-
muck B muanasone 3300-5600 wm/c.
Cronb 3HAUWTE/IbHBIN Pa3dpoCc 3HaYeHHI
CKOPOCTeH MPOAO/IBHON BO/THBI U OTHO-
CUTENIbHO HEBBICOKWE Be/IMUWHBI /IS
rabopo u amMpUOOIUTOB CBUAETE/IbCT-
BYET B IePBOM MPUO/IMKEHHH O BBHICO-
KOW CTerleHU BhIBETPe/ioCTH U TPeIrHO-
BaTOCTH MaCCHBa TOPOI.

CnoX)HOCTh  CTPYKTYPHO-TeKTOHHYEC-
KOTO CTPOEHMsi MaccvBa Iopoz, cybBep-
TUKa/IbHasl TPelMHOBATOCTh U TaKasl Ke
CTPYKTYpHasi popMa MacCHBa, a TaKXKe
BBICOKas CTerleHb M HEeOHOPOMHOCTh Bbl-
BeTPUBAHKMS OKa3blBAIOT OO/IbIIOE B/MS-
HYe Ha (POPMHPOBaHWE BO/THOBOTO I1O/Is
MEKCKBaXKMHHOIO  CeMCMOITPOCBEYMBa-
uusi. [lonmydeHHble cericMOrpaMMbl IPO-
CBeUMBAHUsI UMEIOT IOCTATOUHO C/IOMKHYIO
HMHTePEePeHLIMOHHYIO CTPYKTYPY BO/THO-
BOro Iro/si. BelzenuTs v rpocneavth Ha
CercMOrpaMMax  CeHMCMOITPOCBeUVBaHH A
TOTIePeYHYIO BO/IHY, MTapaMeTpbl KOTOPOH
HeoOXOANMBI 711 OLIeHKU YIpyro-aedop-
MAalLIMOHHBIX M IIPOYHOCTHBIX CBOMCTB
MacCuBa, Aaxe rocne obpaboTKU pas-
MWYHBIMA  TIpoLlelypaMy  (PUABTPALII
MPaKTUYeCKU HeBOo3MOXHO. [lostomy
OCHOBHast ToMorpaduyeckas ob6paboTKa
M MHTEepIipeTaLMs I[10/1Yy4eHHOro Mare-
pyana TPOBOAW/IMCH IO MPSMOM IIPO-
AO/BHOM BO/IHE, BblZe/IeHVe KOTOPOM 10
AVHAMWUECKHMM [IpU3HaKaM He IIpes-
CTaB/ANO KaKUX-MMbo 3aTpyaHeHuii. B
TOXKe BpeMsi HeoOXOAHMMO OTMETUTb He-
KOTOpble OCOGEHHOCTU AWHAMUKU TIPsi-
MO# BO/IHBI, KOTOpPble MOT'YT KaueCTBeH-
HO XapaKTepu3oBaTb COCTOSIHHME U
CTpoeHWe MaccvBa ropoa. MHeepcus
da3 mpsaMoM BO/HBI, HabmonaeMasi B
OTZAeNbHBIX WHTEpBanax INYyOUH BOMHO-
BbIX TO/IeM, CMeHa YaCTOTHOTO COCTaBa
Y TIOI7/IOIIEHWE aMIVIUTYAbl BO/HBI, BCE
3TO CBUICTE/NLCTBYET B T[IEPBOM [IpH-
GMmKReHUH O HEeOAHOPOAHOCTH husuye-
CKMX CBOMCTB MaccuBa ropod. Ocoben-
HO 3TO fPKO BBIPAXKEHO I10 CMeHe Yac-

TOTHOTI'O CIIeKTpa IPSAMOM BOMHBL. Kak
[paBW/IO, Ha BCeX BO/MHOBBIX TIO/AX B
HWXHEM WHTepBane TIAyOuH MpaMas
BO/IHA XapaKTepuayeTcs AUarasoHOM
yacror 800-1100 T'u. B cpeanux wuH-
TepBazlax YaCTOTHBIM CIIeKTP CHUXKAETCH
no 600-700 I'u. B camoit BepxHeit yac-
TH (B uHTepBasie rnyduH a0 15-16 M), a
TaKXKe B pszie UHTePBa/IoB CpeaHel vac-
TH HabmoaaeTcss pe3koe YMeHbllIeHHe,
KaK aMIVIMTYAbl CUTHAZIA, TaK U 4acTo-
Thl, KoTOpas He npesbimaer 300 [

Pesynstathl  TOMOrpadrueckoi o6-
PabOTKM  MEKCKBAXKMHHOIO  CeMCMO-
[IPOCBEUMBAHUA TPEACTaB/IeHbl  3aKas-
YWKY B BUAE CEMCMOTOMOrpadpHuecKyx
pa3pesoB (BepTHKAILHBIX KapT 3HAUCHHS
CKOPOCTEM  TPOAO/MKUTE/TBHBIX — BO/TH)
MEXCKBaKMHHOIO ITPOCTPAHCTBA U Ce-
YeHU! B I7IaHe (TOPU3OHTA/IbHBIC KapThl
CKOPOCTEH) Ha PasMMUHBIX T[MTYOUHHBIX
OTMeTKax C AWMCKPETHOCTLIO IO Ty6GrHe
5 M (puc. 1). AHamM3 MonmyyeHHbIX cec-
MOTOMOTIpadpHUeCKHX pa3pe30B IOKa3bl-
BaeT crieayiolMe OCOBEHHOCTH CTpoe-
HUSI MACCUBAa HCC/IeIOBAHUI.

CkopoCTh TMPOAO/IBHOM BO/MHBI B MC-
creayeMblXx I7IYGHMHAX MacCHBa TOPOZ
vaMeHsiercs B avarasoHe 2400-5200
M/c. B Lleiom TakoM avarnasoH usMeHe-
HUsl 3HAYEeHWIT CKOPOCTH  TPOAOBHOM
BO/HBI COOTBETCTBYET AMAra3oHy CKOPO-
CTel, OIpeaenieHHOMY TI0 pe3y/bTaTaM
Y/IBTPa3BYKOBOTO TPOCBEUMBAHYSA KepHa
mromaaky Gambu «cetw. OnHako yr-
BepXKIaTh O IVIABHOM, I'PAZHMEHTHOM YBe-
/TMYeHUH 3HaueHWI CKOPOCTU MPOAO/b-
HOWM BO/IHBI C I1yGHHOM Henb3sa. CROpocT-
Hasi MOZIe/Tb MaCCHBa MCCIeIOBAHMI, CY/Ist
[0 CeriCMOTOMOrpadhMUEecKrM paspesam,
VMMeeT $IBHO HeOAHOPOIHOe CTpOeHNe,
KaK B IVIaHe Y4acTKa, Tak U I0 [yOUHe.
HavMeHbIIMMY ~ 3HAaUeHUsIMM  CKOPOCTH
(Vp = 2400-2800 m/c) xapakrepusyert-
Csl BepXHssA YaCTh IeOIOTMUECKOro pas3-
pesa B uHTepBasie riayouH mno 14-16 m.
[To 3HauyeHMAM CKOPOCTEN MMPOAC/IBLHOMN
BO/IHBI 3TOT MHTEpBa/ IMYOHH paspesa
COOTBETCTBYeT B OGoribliert Mepe 06710-
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MOUHBIM TIOpPOJaM, KOTopble Oblmr 06-
pasoBaHbl B pe3ynibTaTe CH/IBHOTO hu-
3MUYECKOTO BBIBETPUBAHMS TOPO/ CKallb-
HOTO THIIa.

[lpu npeobrnagaronmx 3HaYEHHUSAX
cropocteit 2600-2800 M/c Ha oTaens-
HbIX Y4aCTKax MacCHBa B 3TOM HHTepBa-
ne rayoéuH HabmoAAIOTCA Takke U 30HbI
C TIOBBIIIGHHBIMU 3HAUEHUSMH CKOPOCTU
(mo 4500 Mm/c). D10 CcBUAETENBLCTBYET O
TOM, YTO TMpPOLIeCC BHIBETPHBAHUA Ha
[7I0MAaAKe WCC/IeI0OBaHNN  MPOHCXOAN
OYeHb HepPaBHOMEPHO.

HeonHopoaHOCTs MPOLIECCOB BhbIBET-
PUBaHUS MacCHBa MPOCACKUBACTCH IO
3HaAUeHUsAM  CKOPOCTeM  TPOAO/BHOA
BO/IHBI M UX XapaKTepy pacripe/esnieHus
B oObeMe MccnenoBaHUM M Ha OO/bIINX
rayovHax. Hawuboree KpyrHbele 30HBI
[IOHMKEeHHbIX 3HaueHUM CKOPOCTer CO-
OTBeTCTByIOMME 6071ee  PasyIvIoTHEH-
HbIM, TPEIIMHOBATHIM, BhIBETPE/IbIM Yua-
CTKaM MaccuBa (KapMaHBl BBIBETPHUBA-
HUsA) HaGMOAaeTCsl B OKO/IOCKBAKMHHBIX
npoctpaHcTBax ckBaxuH 05 n 01. Ha
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BO/IHOBBIX TO/IAX  CEMCMOITPOCBEUNBA-
HUS 9TO OTOOpamaeTcsd HHU3KOUACTOT-
HBIM CriekTpoM mnpsiMoit BorHbl (300-
400 T11), unBepcueit dasbl.

B OKO/IOCKBAaXXMHHOM TIPOCTPAHCTBE
ckBaxunbl 05 rayGrHa KapMaHa BbIBET-
puBanus aoctyraer 30 M u 6ornee, a B
I/laHe UMeeT PasBUTHE 3a Ipeseribl Yya-
CTKa VCCeIOBAHUIM B CeBepO-3arasHoM
HalnpaB/IeHUd Ha 6orblie [/IYOUHBL.
[Topoasl B KapMaHax BbIBETPUBAHMS,
MpeiCTaB/IeHHble TIeCKOM U 06/10MoY-
HBIM MaTepuasioM, XapaKTepPHU3YIOTCH
HaVMMEeHbUIMMH  3HAYeHUSMH CKOPOCTH
npononbHor BormHbl (Vp = 2400-2800
M/c). AHaZIOrMUHBEIMK TTOPOAAMH M 3Ha-
YEeHUSMM CKOPOCTH XapaKTephayeTcs U
KapMaH BBbIBETPUBAHUS B OKO/IOCKBA-
JKMHHOM TTIpOCTpPaHCcTBe CcKBaxuHbl 01,
OIHAKO ero pasMepsl, Kak B I/IaHe, Tak 1
10 I/1y6HHE MMEIOT MeHBIIIVe PasMephl.

HeBbicOKMMM  3HAUEHMAMM  CKOPOCTU
ripoaorbHoi BonHb! (Vp=3000-3500 m/c)



M 1:500

H=-50m

H=-25m H=-40m

Puc. 1. CericmoroMorpachudeckue cedeHHs
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Puc. 2. CericMoTroMorpacguyeckHe paspesbl

XapaKTepu3ayeTcs OKO/TOCKBazXKHMHHOE
npoctpaHcTBO cKBaxkuHbl 03. 3oHa mo-
HWKEHHBIX 3HaYeHHUM CKOPOCTEM, COOT-
BETCTBYIONIAs CH/IbHOTPEUIMHOBATbIM 1
BbIBETpe/IbIM TOPOJaM B  OKO/IOCKBa-
KUHHOM TPOCTPAHCTBe CKBaxuHbl 03
MTPOC/ICKHUBACTCS TIPAKTHUECKU T10 BCeH
rayOuHe HWCCAefoBaHUM W BepPOSITHO
MMeeT MNpPOAOMKeHVWe U Ha OGOrbIIMX
rny6ruHax. O BepOSATHOCTH PasBUTHUSA
30HBI B MOA3aOOMHOM YacTh OK/IOCKBa-
JKMHHOTO TIPOCTPAHCTBA CBH/IETE/bCT-
BYIOT C/IeAyiOlMe CKOPOCTHBIE IMpPU3Ha-
K. Bo-repBbix, HenocpeacTBEHHO B
npenenax 3abos ckBaxuHel 03 oTMeua-
eTCs 30Ha HEeBLICOKMX 3HAYeHUI CKOPO-
crett 3600-3800 M/c, koTopas MMeeT
TEHAGHLMIO PAa3BUTHS B CYOMepUINO-
Ha/IbHOM HarlpaB/IeHUH.

Bo-BTOpBIX, B ILIEHTpa/IbHOM 4YacTh
MaccrBa BOM3W ckBaxuHE 04 Ha ceric-
MOTOMOrpadpUyeckoM paspese Memxay
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ckBaxkvHamu 02 — 05 Habmonaerca ys-
Kasd 30Ha TOHMKEHHBIX 3HAUCHHH CKO-
pocreit 3800-4000 m/c, KoTOpast 1o AaH-
HBIM aKYCTMUYECKOTO KapoTama CKBAXKHHbBI
npocnexuBaetcss A0 IybuHel 76 M. [lo
CercMOTOMOrpadpMUeCcKOMY pPas3pesy Mex-
CKBAXKMHHOTO MPOCTPaHCTBa cKBaxkuH 01
— 03 u ceuenusM B I71aHe, 3Ta 30Ha CMe-
laeTca o IMybrHe M paclvpsercs B
[/laHe B CYOMEpHIMOHA/TBHOM Harpae/ie-
HWU B CTOPOHY CKBakHHBI 03.

AHa/IOTMYHOTO XapakTepa 30HbI I10-
HVXKEHHBIX 3HAUeHHM CKOPOCTeH, HO
Merbde MO pasMepaM, MPOC/IeKUBAIOTCH
Y BHYTPY MacCUBa Ha Pa3MUHBIX I71y-
6uHax. Hanbonbimyio o pasmepam cpe-
[V HUX MOXKHO OTMETUTb 30HY, [PUMbI-
Karomyio K ckBaxuHe 02 ¢ 3anaza B UH-
TepBarie rayouH 24-41 m.

B CTPYKTYpHO-TEKTOHHUUECKOM TI/1aHe
MaccUB MMeeT 6/10KoBoe cTpoeHue. [lo
dopMe CKOPOCTHBIX 30H B HM3y4aeMOM



N Fop  1:500

c-05 wsepr 1:200

-12
-14 Kaaccnpmrkauma MaccuBa nopoa no TPCUIHHOBATOCTH
(no CHull 2.02.02-85)
-16 " = Maay Corenwenn
Necaios | ROD T} ™ Tpe IBATOCTI
-18 1 0 cBbie 30 OMEHL CILTLIOTPERUINBATII
2 2 4 10 - 30 CHALIOTEUGRIOR T
bl “ 10 - 30 CIBUOTPEUIOBNT L
-22 1 ] 5-10 CPeHET P OB T
5 75 1.5-5 TP ORAT
-24
RQD=g., %
-26 Bev = (Vi Vpaad
VP wax = 6000 M /¢
-28
=30 Ornocuteannsie NoKasaTean ceoiicTsa nopo
no coxpaimocTin { mo A, W, Capmiy)
-32
i Newu Ao oo Vo Vs, % Xapa TepucTIED COCTORIINE IR0
e =
. 87 XOPuRe
r”\:.r r 4 . " '
36 | A I 2 4 77 XN
r 999 3 3 6 MOl ABIOE
-38 r & rrl'r i 2 58 HOPMAABNOE - LXK
r g r rr a "
-40 [-* gl 5 1 i5 X
r r.n
-§2 :'vr ::r:r Vp, kM ¢
<o Fn 2,456
44 [X e 2. 46t
el - 2.469
~ [ 2,671
N Lx 2672
46 [~ % 2.876
Y %
P -4 3,283
g 3486
50" |yl g
' Eren 3,690
ke r 3.803
2 [ r rr "
e rr 4.097
5 rr .,
54 r'_r rrrr 4.300
Tk rn 4.504
r rr o
ep r.r 4.707
b [ rr
s E l'r r 1.911
58 r"rl r.r 5.200
o

Puc. 3. Cericmorpachudeckuii paspes no ckpaxuuam 03 u 05

MaccrBe MpeobrasaloT  CYOBepPTUKA/Ib-
Hble CTpYKTypHble popMel. Habmonae-
Mble B psifie MHTePBa/IOB pa3pes3a Cyoro-
PY3OHTa/IbHBIE (POPMBI  MMEIOT  [OAUYM-
HeHHoe 3HaudeHWe. PaccMatpuiBasi o6beM-
HOe cericMoToMOorpadorueckoe u3obpa-
JKeHre MaccuBa ropoa (rpadp. mpuroxe-
nve 1.5), BuaHO, uto rabGpoBbI MacCUB
Mopoad, 71l KOTOPOTO XapaKTepHbI I10-
BbIIlIGHHbIE 3HAUEHMsS CKOPOCTH TPOAOIIb-

HOU BO/IHBI BHeapseTcs Ha IVIOMWaaU HC-
cnenoBaHmit ¢ 3araza. Cyas Mo xapakre-
pY ceficMOTOMOrpadhUUeckUX pPaspesos,
OTHOCHUTENBHO KPYITHBIE CTPYKTYP (6710KM)
OC/IOKHEHbl Pa3TMYHOM CTereHu cybBep-
THKa/IbHOM TpelMHOBaToCThiO.  CpeaHutt
Yro/ TazieHHst CTPYKTYPHBIX 3/IeMEHTOB U
COOTBETCTBEHHO TPeIIMHOBATOCTH COCTaB-
asiet 75°. DneMeHThl MPOCTHPaHKsS Tpe-
IIIMHOBATOCTU T10 BBITO/IHEHHOMY O6BeMY
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HICC/IeIOBAHMIM TOUHO OIpee/iTh A0CTa-
TOYHO C/IOXKHO, OIHAKO, Cy/si MO Mpeod/a-
[alollielt BHITHYTOCTH CKOPOCTHBIX 30H Ha
cericMoTOMOrpadpMUYecKX — CeUeHUsIX B
/1laHe Y XapakTepy OOBEeMHOro CercMo-
TOMOIPadpHUeCKOro M30OpaKeHHs1, Po-
CTHpaHWe TPEIIMHOBATOCTH (TeKTOHHUe-
CKOM HapYIIEeHHOCTH) UMeeT HallpaB/IeHUe
ceBepo-3aria/ — I0ro-BOCTOK.

AHa/M3 CKOPOCTHOM MOZey MacCUBa
IOpoA TIOKasbiBaeT OueHb Cr1abyio Kop-
pernsLmrio U3MeHeH s 3HaueHHH CKOPOCTU
MPOAOMBHONM BO/MHBI C /TUTO/IOTUYECKHM
coctaBoM mopoa. Hanpumep, ans ra66-
PO 3HAUYEHUs] CKOPOCTU MOTYT ObiTh, Kak
3500 m/c, Tak u 5200 m/c. To ecrts,
cericMoToOMorpaduueckrie paspesbl  I10
3HAUYEeHUAM CKOPOCTer MPOAO/IBHON BO/I-
Hbl B OO/bIIIEN CTereHy oTobpaxkaloT -
3M4YecKkoe COCTOSHMEe MacCHBa Iopo,
CTereHb ero COXpPaHHOCTH.

Takum ob6pa3oM, [0 pe3yabTaTaM
MPOBeIeHHBIX reOPU3NYECKHX HCC1eno-
BaHWM MeTO/IOM CKBaKMHHOW CercMuye-
ckort Tomorpadpuu 1 BCIT Ha ocHoBe
reonMH(OPMALIMIOHHOM CHUCTeMbl  ObIIO
M3yUeHO (pU3UUeCKoe COCTOSTHHEe MacCH-
Ba IMOPO/ T/IOMAAKU CTPOUTENbCTBA BbI-
coTHOM GamHu «Ypam» [lenoBoro LeH-
Tpa «EkateprHOypr-Cuti», OLIeHEeHO ero
CTPYKTYPHO-TEKTOHUUECKOe CTpOeHUe.

Ouenensl  ynpyro-aedopMaLMoH-
Hble U MTPOYHOCTHBIE CBOMCTBa MOPO/I,

[aHbl HMX KBaMHM@PHKALIMOHHbIE Xapak-
teprctuky. OrnpeneneHa cTerneHb Bbl-
BeTPe/IOCTU U TPEeIIMHOBATOCTU Mac-
CHBa IOPOAI.

B CTpYKTYpHO-TEKTOHUYECKOM TI/IaHe
MacCHMB MOPOa HMMeeT O/I0KOBOE W Merl-
KOD/IOUHOE CTpOeHHe, OC/IOKHeHHOe Tpe-
IMMHOBATOCTHIO M C/IOUCTOCTBIO  TTOPOLI.
Broky nMeroT cyGBepTHKabHOE CTpoe-
Hue. [lpeobnagaer cybBepTHKanbHas
CIOWCTOYTh M TPEUIMHOBATOCTb IOPOA
(cpeanuit yron maznenus - 75°). Brou-
HOCTb CTPOEHHsl MaccHBa [opoa o6y-
C/I0B/IeHa OOIIer TeKTOHUKOM MacCHBa U
MOCAeAYIONMMY  OCOBEHHOCTSAMU  TTPO-
Liecca BHIBETPUBAHMAL.

BepxHsas yacTb MaccuBa 40 TAYOUH
15-16 M xapakrepuayercs CH/IbHOBBI-
BeTpe/nbiM COCTOSHHMEM [MOpPOoa C O4YeHb
HH3KUMM YpYyro-aedpOpMallMOHHBIMU U
[MPOYHOCTHBIMK CBOHMCTBaMu. B Lenom
MacCHB TIOpPOA XapaKTepH3yeTcsa KakK
BhIBETpE/IbIi U c1abOBbIBETPE/IbIH.
Pa3BuTHe BBIBETPE/IOCTH IO MAaCCHUBY
HEeOMHOPOAHO, Kak B I/IaHe, Tak U T10
rayéuHe. B MaccuBe oTMeyaloTcs
«KapMaHbl» BBIBETPUBAHUS, ITPOC/ICKH-
BaeMble Ha Go/bIIMX 1TyOHHaX (10 75 M
B LIGHTPA/IbHOM YacTu 1o AaHHeIM AK).
[lopoabl, craramoiive KapMaHbl BbIBET-
PUBaHUSL XapaKTepHU3YIOTC OTHOCH-
Te/lbHO HEeBLICOKUMH YIIpyro-aedopma-
LIMOHHBIMU U IIPOYHOCTHBIMK ITapa-
MeTpaMH.
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