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OBLIASA XAPAKTEPUCTHUKA PABOTbI

AKTYaJIbHOCTh  TeMbl MCCJEIOBAHMSI M  CTelleHb ee
pa3padoOTaHHOCTH.

WHxeHepHO-Te€0JI0rMYecKie U3BICKAHUs SABILIFOTCS OCHOBOM ISt
IIPOEKTUPOBAHUSI U CTPOUTENILCTBA OTBETCTBEHHBIX ITPOMBIIIICHHBIX
OOBEKTOB M JIOJDKHBI OOECHCUUTh JeTANbHOE H3y4YCHHE HHXECHEPHO-
TeOJIOTMYECKUX YCJIOBUH pailioHa MpernosiaraeMoro CTpPOUTEIbCTBA,
BKJIIOYasl BBISIBJIGHHE OIIACHBIX I'€0JIOTMUECKHX SIBJICHUIl M IPOLECCOB.
Jst Cankt-Ilerepbypra u JIeHUHTpaacKkoi 00JIacTH OJHUM U3 OMACHBIX
(dakTOpOoB B Tpolecce MPOU3BOJACTBA WH)KEHEPHBIX H3BICKAHUI H
SKCIUTyaTallid 3JaHUH M COOPY)KCHUH SBIsAETCS OHOXUMHYECKOE
razoo0OpazoBanue B rpyHrax [P.J. Jlamko, 2008], koTopoe cBsi3aHO C
LIMPOKKM paclpoCTpaHeHUEM B BepxHeil uacTu paspesa (BUP) 6omoTHBIX
U MOPCKHX OTJIOXEHHH, OOOTAaIllCHHBIX OPraHMYECKHMH BEILECTBAMU,
npeoOpa3oBaHHBIX MOJ ACHCTBHEM MHUKPOOHOJIIOTHYECKUX MPOLIECCOB B
TOpIOYHE Ta3bl.

WHxeHepHO-TeoNOrHYecKHid  pa3pe3 I0ro-3amagHoro MoOepebs
®duHCKOTO 3a/IMBa OYeHb HEOAHOPOJCH. [IpUIIOBEpXHOCTHBIE TOPU30HTHI
MpEICTaBICHbl MOPEHHOH TONIICH, CIO0XKEHHOH IecYaHO-TIIMHUCTBIMU
MOPOJaMH C TIPOCJIOSIMH IE€CKa W BKIIIOYEHUSIMH KPYMHOOOJIOMOYHOTO
MaTepuaia. B CBS3M cO 3HAYMTENbHONW M3MEHYMBOCTBIO pa3pe3a ero
JeTalbHOE H3yY€HHE SIBJSIETCSl CJIOKHOM 3ajadeld Ipu BBINOJIHEHUH
HWH)XEHEPHO-T€0JIOTMYECKUX W3bICKAHUI, B TOM YHUCIE U NPU U3YyYEHUU
IIPUIIOBEPXHOCTHBIX  Ia30HposiBICHUN. M HKeHepHO-reonornyeckue
paboThl MAOT TOYEYHYI0 HMHGOPMAIMIO O TEOJOTHYECKOM CTPOCHHU
n3zyyaemMoil Teppuropud. OKOHTYypUBaHHE Ta30HACHILIEHHON 30HBI Ha
OCHOBAaHUM OJIHHX TOJIBKO JAHHBIX OypeHus 3aTpynHUTENIbHO. [Ipoxoaka
JONIOJHUTENIBHBIX CKBaXXUH 10 CIYIIEHHOM CeTH Al JIeTajJbHOIo
N3y4eHHs IIPUIIOBEPXHOCTHOI'O CKOIUIEHUs ra3a He TOJBKO 3aTpaTHa I10
BPEMEHH U CTOMMOCTH, HO U HeOe30IacHa.

[IpumeHeHue B cocTaBe HMH)KEHEPHO-TE€OJOIMUECKUX W3bICKaAHUN
COBPEMEHHBIX  Te€O(U3MYECKHX  METOOWK,  Oasupylommxcs  Ha
TOMOTpauIecKuX TEXHOJOTHAX, MO3BOJISIET C BBICOKOM JETAIBHOCTBIO
W3yYUTh TEOJIOTHYECKUN pa3pe3 TEPPUTOPUH CTPOUTEIHCTBA, MOBBICUTH
JOCTOBEPHOCTh TMOMCKA M JIOKaJIM3allMi T'a30HACHIIICHHBIX objacTeil u,
CIIEIOBATENIbHO, IOBBICUTH  HMH(OPMATUBHOCTL M 0€30MaCHOCTb
BBITIOJIHEHNSI MHKEHEPHO-TEOI0TnYeckux pabot. IlpumoBepxHOCTHBIE
CKOIJICHUSl Tra3a HCTOPUYECKH  BBI3BIBAIM  OONBLION  HMHTEpec
oTevecTBeHHBIX M 3apyOexHbix yueHbix (C.I. Muponiok, C.H1. Pokoc,
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Arntsen B. Anderson A. L., Hampton L. D, T. L. Armstrong, Zhou J.), B
TIepBYIO0 OoYepens Kak (haKTOp MOWCKOB M Pa3BEIKH KPYITHBIX Ta30BBIX
mectopoxkaenui (Sheriff 2002). Ilpu pa3paboTke MeCTOPOKACHUM
CBOCBPEMEHHOE OOHApYXKCHHE CKOIUICHWH Ta3a HMMEET CYIIESCTBEHHOE
3HAYCHHE JIJIS MPEIyNPEKICHISI aBAPUIHOCTYA BBI3BAHHOW BHE3AITHBIMU
BEIOpOcamMu Ta3a B Tporecce OypeHus. Bompoc  u3ydeHus
MPUIIOBEPXHOCTHBIX  Ta30MpPOSIBIICHUA B pailoHaX  pa3BUTHUS
MHOTOJISTHEMEP3TIBIX IMOpOJa ocBemieH B paborax B.C. fkymea u
B.J. BorosiiaeHCKoOrO. CelicMOaKyCTUYECKHE HCCIICIOBAHMS
ra30HACHIIICHHBIX OCAJKOB B aKBAaTOPHUAX U3JIOKEHB B paboTax
A.E. Peibaniko, M.IO. TokapeBa, M.A. Cyb6erro, M.U. Anemmuna,
[LIO. bensiea, B.A. JKamoliga. 3HauuTeNnbHBIM BKJIAA B H3Yy4YCHHE
ra30HACHINICHHBIX TpPYHTOB Ha Tteppuropun Cankt-IletepOypra u
Jlenunrpanckoit obmactu BHecim P.D. Jamko, W.M. KpacHos,
E.C. Pyaenko. HccnemoBaHus yTeueK CBaJIOYHOTO Tra3a METOAAMH
anekTpoTomMorpaduu nMpoBoAWIUCH 3a pydexxoMm (Dahlin T., Rosqvist H.,
Leroux V. Svensson, M. Lindsjo, M. Mansson, C-H. Johansson).

[TepednciieHHBIE BBIIIE UCCICAOBAHMS PACCMATPHUBAIOT MPOOIEMBI
CKOIUICHHUH ra3a, IpHypOUEHHBIX K KPYITHBIM Ta30BBIM MECTOPOKICHISIM,
XPAHWIAIIAM Ta3a W OIEHKU IyTeH MHUTPAITUN M YCIOBUS JOKATH3AIHH.
BrlsiBiIcHHE NPUIOBEPXHOCTHBIX CKOIUICHMH Ta3a reo(GH3HUYeCKUMU
METOAaMH TPUMEHUTEIBHO K 3ajJadyaM WHKCHEPHOW TEOJOTHH, B
JIUTEPAType OMHICAHO TOPa3I0 MEHBIIIE, YTO O0YCIIaBIINBACT AKTyaIbHOCTh
TAHHOU paOOTHI.

B HacTosiee Bpems Ha FOro-3anane Jlenunrpaackoii odaactu Ha
mobepexxbe DHUHCKOTO 3aJIMBa W TPUJICTAIONMICH TEPPUTOPUN BEACTCS
CTPOUTEILCTBO MOIIHOM Ta30TPAaHCIOPTHOM CHUCTEMBI, BKIIHOYAIOILIEH
JIUHEHHBIC COOPYKCHHS ra30MpPOBO/IOB, KOMITPECCOPHBIC u
ra3opacnpe/eIUTeNIbHbIC CTAHIUU, OOBEKTHI Ta3olepepadaThiBaroIIe
MPOMBINUICHHOCTH.  J[7s  pemreHuss  3agayud MO0 JIOKAJIM3aluU
ra30HACHIICHHBIX BKIIOYCHWH B IECYAHO-TIMHHCTOM pa3pe3e Ha
TEXHOJIOTHYECKOM 0a3e MHKEHEPHOU re0()U3UKH B COCTABE WHKCHEPHBIX
M3BICKAaHUHM JUISI CTPOUTENhCTBA HEOOXOJAMM METOIMYSCKUN TOIXOI,
0asupyrommicss Ha OOOCHOBAHHOM W 3KOHOMHYECKU paIlOHAIEHOM
KOMIUIEKCE Te0(hU3MIECKUX METOJIOB.

Heab pa6oTsl — 000CHOBAHKE ONTUMAIBHOTO KOMILICKCA METOIOB
MajoriyOMHHOW TEeOMU3WKH JJIS BBISBICHUS TPHUIIOBEPXHOCTHBIX
CKOIUICHUI rasa B leCUaHO-TTIMHUCTBIX TpyHTax BUP.



Ilens, mOCTaBICHHAs] B IUCCEPTAIIMOHHON paboTe, MOCTHUTACTCS
MTOCPEACTBOM pEIIeHNs HIDKEYKa3aHHBIX 3aa4:

1. AHanu3 CBOWCTB MECYaHO-TIMHHUCTBIX TPYHTOB JJISI OIICHKH
BO3MOXHOCTH HPUMEHEHHS METOA0B MaJOTJIyOHMHHOW TeopH3MKM A
JIOKaNM3aldy TEeCYaHO-TIMHUCTHIX TpyHToB BYP ¢ BriIroueHnem
MPUTMIOBEPXHOCTHBIX CKOIUICHUH Ta3a;

2. IloctpoeHne  (pUBHMKO-TEONOTHYECKUX  MOAEIEH  IecdaHo-
[JIMHUCTBIX TpyHTOB BYUP ¢ Hannumem NmpUMOBEpXHOCTHBIX CKOIUIEHHUH
rasa;

3. YucneHHOEe MOJECIUPOBAHUE W TMOJIEBBIE SKCIHEPUMEHTHI LIS
000CHOBaHUS W BepU(UKAIUM LEIECOOOPa3HOCTH  KOMILIEKCHOTO
MOJX0/1a K MHTEPIIPETalii METOJI0B MaJIOTTyOMHHOU Te0pH3UKH;

4. Paspabotka METOAUKU HWH)XEHEPHO-TeO(PH3NIECKUX
WCCIICI0OBAaHUH AJIS1 BBIABIICHUS! MPUIIOBEPXHOCTHBIX CKOIJICHUH Tasza Ha
OCHOBE KOMITJIEKCHOM MHTEPIIPETALIH JaHHbBIX;

5. AmpoOaris METOIWKH Ha IUIONMIAIKE CTPOUTEIhCTBA OOBEKTa
ra30TpaHCIIOPTHON HHPPACTPYKTYPHI.

Hayunast HoBHu3HA.

1. Pa3pabotana KoMIIEKCHAsS (U3HKO-TECOJIOTHYECKAs MOJIEITh
MeCYaHO-IIMHUCTBIX TpyHTOB BUYP, copepkaminx NpUIIOBEPXHOCTHBIE
CKOIJICHHSI Ta3a, C IeNbl0 OOOCHOBaHHS TPUMEHEHHS OTICIbHBIX
TEXHOJIOTHA  MAallOTIyOWHHOM Teo(U3UKH TpH  PENICHUH  3ajad
JIOKAJIM3aIiY 30H aKKyMYJILIUHY Ta3a;

2. O0oCHOBaHa I1€JI€CO00Pa3HOCTh COBMECTHOHW HHTEPIPETAIIUH
JIAHHBIX DJIEKTpOTOMOTrpaduu U ceiicMoToMorpaguu TNPU HWHKEHEPHO-
reoU3NUECKUX HCCIICIOBAHHUAX, HANpaBICHHBIX HA BBISBICHHE U
JIOKAJIM3aIIMI0 HHTEPBAJIOB MPUITOBEPXHOCTHOTO TA30HACKHIIIICHHS;

3. Ha ocHOBe pe3ynpTaToB  YWCIEHHOTO  MOJIEIHPOBAHUS
reopu3UUecKuX TMOJeH W  Ppe3ylbTaToB  amnpodaluu  KOMIUIEKCa
3JIEKTpOTOMOTrpaguu U cedcMOoToMOrpadyy YCTaHOBJICHAa B3aHMMOCBSI3b
JEKpEeMEHTa TOTJIOUICHUS! aMIUIUTYJ CEHMCMHUYECKHUX BOJH M BEJIHYUH
VAEABHOTO  BIEKTPUYECKOTO  CONPOTUBJICHHUS, XapaKTepPHBIX  UIs
ra30HaChIIEHHBIX IeCYaHO-TIMHUCTHIX TpyHTOB BYUP.

TeopeTnyeckasi U NpaKTHYECKAs 3HAYUMOCTDH PadOThI:

1. Ha ocHoBe pe3ynpTaToB YMCICHHOTO MOAEIHPOBAHUS U MOJIEBBIX
3IIEKTPOTOMOTPAPHUUECKUX W CEHCMOTOMOTpauyecKux HCCIeI0BaHUI
c(hOpMYJIMPOBaHbI AUATHOCTHUECKUE MPU3HAKH, CITY>KAIIUE OCHOBOM IS
JIOKaJNM3alii HWHTEPBAJIOB TPHIIOBEPXHOCTHOTO CKOIJICHWS ra3a B



MeCYaHO-TIMHUCTEIX TpyHTax BYP, xapakrepasix mis HOro-3amaga
JlennnHrpamckoi obmacTy.

2. IlpemiokeHHBIH KOMIUICKCHBI HMHTEPIPETAIIMOHHBIA TIOIXO/T
JAHHBIX 3JIEKTPO- U CEHCMHUYECKON Tomorpaduu, Oa3MpyHOIIUKCS Ha
aHaIU3e 3HAYCHUI CKOPOCTEH U JEKPEMEHTA MOTJIOLICHUS CeCMUYEeCKUX
BOJIH, YJEIBHOTO 3JIEKTPUUYECKOTO COMPOTUBIICHHUSI, TIO3BOJISICT MTOBBICUTD
JIOCTOBEPHOCTh ¥ HH()OPMATUBHOCTh PE3yJILTATOB BBISBICHHS JIOKAIBHBIX
HeoaHopoaHocTeit BUP u mpuypoueHHOCTh UX ¢ CKOIUICHUSIMU ra3a.

3. BxiroueHue KOMIUIEKCAa CEUCMHYECKOM U DIEKTPUYECKOU
TOMOrpadd B COCTaB WHXKCHEPHO-TCOJIOTHYCCKUX W3BICKAHUHN IS
CTPOUTENBCTBA  OOBEKTOB  Ta30TPAHCIOPTHOM  WHQPPACTPYKTYPHI
MO3BOJIIET CHU3UTH TI'€OJIOTUYECKHE PHCKH 32 CYET CBOEBPEMEHHOIO
OOHApy)XCHUsT  TOTCHIMAIbHO  OMACHBIX  yYaCTKOB  Pa3BUTHS
razoguHamMu4eckux mnpoueccos BUP.

MeTom0J10TMsI 1 METOBI HCCJIEJOBAHUS.

B pamkax wuccrenoBaHuii W3yYeHBI HHXEHEPHO-TEOJIOTHYECKHe
YCIIOBUSI TeCYaHO-TIMHHUCTHIX TpyHTOB HOro-3amama JlemmHTpanckoit
o0yacTH, YCTaHOBJIEHA WX B3aHUMOCBA3b C TEOIIEKTPUUECKUMH U
ceHCMUYECKUMU CBOMCTBaMH. Pe3ynbraTel 00001IeHHS Te0U3NICCKUX U
WH)XEHEPHO-TE0JIOTHIECKUX MCCIIEAOBaHUI MMECYaHO-TIIMHUCTHIX TPYHTOB
IOro-3amama Jlenuwnrpanckoit oOiacTh  JIETIM B OCHOBY  JUIS
pa3paboTaHHON (PH3MKO-TEOJIOTHUECKON MOJAeIH, Ha 0a3e KOTOpOi
BBITIOJTHEHO YHCJICHHOE MOJETHUPOBAaHUE Teo(PpH3UUecKnx TIoNed ¢
nmocieAyIoneit 00paboTKoN ANMEKTPOPa3BEAOYHBIX JAHHBIX IO METOIMKE
Te03JIEKTpOoTOMOTpadun u ToMOrpaduIecKon 00paboTKOI
KHHEMaTH4YeCKUX W JUHAMHYECKHX  IapaMeTpoB  BOJHOBOTO
ceiicMuueckoro moJist. ba3zoit mist GOpMHpPOBaHUS AMATHOCTHYECKUX
MPU3HAKOB HAJIMYUA MPUIIOBEPXHOCTHOTO CKOIUICHHUS ra3a B MECUaHO-
MIMHUCTBIX — TpyHTax  BYP,  xapaktepnsix gna  IOro-3anana
JleHuHTpamcKkoil 00IACTH, CIYKUT KOMIUICKCHBIA WHTEPIPETAIMOHHBIH
MOJIXOJ JaHHBIX 3JIEKTPO- U CEHCMOTOMOTrpaUIECKUX HKCCICTOBAHMIA.
Bepudukarus pe3ynbTaToB HCCISIOBAHUN OMUpPAETCS Ha Pe3yJIbTaThl
MOJIEBBIX  JJEKTPO- M ceiicMoToMorpaduyeckux paboT, 1eJeBoe
Ha3HAUYCHHUE KOTOPHIX BBISIBICHUE HEOJHOPOJHOCTEH, CBS3aHHBIX C
JIOKAJIbHBIMHA CKOIIJICHHSIMHA Ta3a B MECUYAHO-TIIMHUCTHIX TpyHTax. [lpm
BBITIOJTHCHUM  TIOJICBBIX ~ TeO(U3UYeCKUX  padoT  NPUMEHSIIUCH
ceificMocTaHIMK Dnmmcc-3 U 3nekTpopasBeouHas annaparypa CKAJIA-
48. B mpouecce MOAETUPOBaHUS B 00pabOTKH reoU3NUECKUX JaHHBIX
WCTIONB30BAINCH TMpOrpaMMHBIe KoMIuleKchl: Res2Dmod, Res2DInv
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(Geotomo Software), ZONDST2D (A.E. Kamunckuii), RadexPro Plus
(000 «JIEKO-TEOD®U3UKA CK»), XTomoLM (XGeo).

IToJ10:keHMs1, BBIHOCMMBbIE HA 3ALIUTY:

1. Kommiekc  snextporoMorpadgmu u  ceiicMoToMorpaduu
MO3BOJISIET JIOKAJTM30BaTh 30HBI TA30HACHIIICHUS! B MECYAHO-TIIMHUCTHIX
TpyHTaxX BepXHEW 4YacTH pas3pe3a, UYTO JOKa3aHO pe3yJibTaTaMu
MaTeMaTHYECKOTO  MOJENMPOBAHMA,  BBIIOJIHEHHOTO  Ha  0asze
pa3paboTaHHON (HUZUKO-TEOIOTHUECKONH MOJCIH.

2. AHanM3 pacmpeseneHus] JEKPEeMEHTa IOTJIOUICHUS aMILIUTY .
CEMCMUYECKUX BOJIH JIJIsl HHTEPBAJIOB MOBBIIICHHBIX 3HAUYCHUN YAEIBHOTO
AIIEKTPUYECKOTO  COMPOTUBJICHUS  MO3BOJSIET  MHTEPHPETHPOBATH
HEOJHOPOIHOCTH IMECUaHO-TIIMHUCTHIX TPYHTOB BEPXHEH 4acTH pas3pesa,
KaK y4aCTKH T'a30HACHIILCHUSI.

3. PazpabotaHHbIil 1 ONpOOOBaHHBIN Ha MPAKTUKE KOMILJICKCHBIH
noaxon, OasWpylolMiics Ha  JaHHBIX  OJEKTpoToMorpaduu U
celicmoromMorpaduy, OOOCHOBAHHBI  METOAWYECKUMH  IPUEMaMH
COBMECTHOM UHTEpIIpeTalty, obecrieunBaeT BBISIBJICHHE
HEOJHOPOJHOCTEH  MECYaHO-TJIMHUCTBIX TIPYHTOB, CBA3aHHBIX C
pa3BUTHEM OIIACHBIX Fa30JUHAMUUYECKUX IIPOLIECCOB.

CreneHb 10CTOBEPHOCTH U anpodanus pe3yJbTaToB.

CrereHb JOCTOBEPHOCTH OOOCHOBAaHA JIOCTATOYHBIM OOBEMOM
HaTypHBIX HCCIEAOBaHUMN, Pe3ysbTaTaMU YHUCICHHOIO MOEIMPOBAHUS
reoGU3NYecKux MoJeld W MX COMOCTABICHHS C PE3yJbTaTaMHU IOJEBBIX
HaOJrONEeHNH, /1a0OpaTOPHBIX MAHHBIX, a TAaKKE HCIIOJIb30BaHUEM
COBPEMEHHOM ammapaTypbl M HPOTPaMMHOIO  OOECIeYeHHUs JUIs
00pabOTKHN 1 MHTEPIPETALNH JAHHBIX TeOU3NIECKUX HCCIICTIOBAHHH.

Db QeKTUBHOCT NpeTaraéMpIX METOIUYECKHX ITOIXOJO0B JUIs
3a1a4 MPOCKTUPOBAHUS U CTPOUTEIBCTBA OOBEKTOB Ta30TPAaHCIIOPTHOM
WHPPACTPYKTYphl ~ TMONTBEPIKIAETCS  pe3yibTaTaMd  HHKEHEPHO-
T€OJIOTMYECKUX PadoT.

OcHOBHBIE HAay4YHBIC PE3YJbTAaThl JOKJIAIbIBAIUCh H 00CYKIAINUCDH
Ha Kadeape l'eodm3mueckux M TEOXMMHUYECKUX METOJOB IOMCKOB M
pa3BeIKM  MECTOPOXKIEHHH  TOJIE3HBIX  HcKomaeMmbix  CaHKT-
[leTepOyprckoro ropHOro YHHUBEPCHUTETa, a TaKKe HAa MEXIYyHapOIHBIX
KoH(pepeHusax: 58 MexayHapogHOH KOH(EPEHIMH MOJIOJBIX YUYCHBIX,
r. Kpakos, «mxkenepnas u pyanas reopusuka 2018» (14th Conference
and Exhibition; Engineering and Mining Geophysics 2018), Engineering
and Mining Geophysics 2018, «mkenepHas u pynHas reopusuka 2019»
(Engineering and Mining Geophysics 2019 15th Conference and
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Exhibition), 16-1 Hay4HO-IpaKTHYeCKass KOH(EpPEHIMs U BBICTaBKa
«MmxeHepHas u pyaHas reodusuka 2020».

y6ankanuu.

Pesynbprathl auccepTalMOHHON PabOTHI B TOCTATOYHOW CTEHICHU
OCBEIICHBI B 5 eYaTHBIX paboTax, B TOM Yuciie B | cTaThe, pa3MemeHHOM
B M3[JaHUU W3 MEPEYHS PELEH3UPYEMBIX HAy4YHBIX M3JaHUH, B KOTOPBIX
JIOJDKHBL  OBITH  OMYyOJMKOBaHBl OCHOBHBIE HAy4yHBIE PE3YJIbTaThl
IoEccepTalMii Ha COMCKaHWE YYEHOW CTENeHHW KaHAugaTa HayK, Ha
COUCKaHHE YYCHOH CTETICH! TOKTOpa HayK, B 2 CTaThsX, Pa3MELICHHBIX B
W3JaHUAX, BXOSIIMX B MEXKIYHapOIHYI0O 0a3y HaHHBIX M CHCTEMY
LUTHPOBAHUS SCOpUS.

JIn4uHbIH BKJIaJ aBTOPA.

Bce paccmatpuBaeMbie aBTOPOM MOJOXKEHUS AUCCEPTALUOHHON
paboThI pa3paboTaHbl C TUYHBIM YYaCTHEM aBTOPA.

ABTOp TpHHUMAal HEMOCPEACTBEHHOE YydyacTue B paszpaboTke
METOJWKHA  WCCIEAOBAaHUS, OpraHW3alMd  TOJEBBIX  HHXEHEPHO-
TCOJIOTUYECKUX W HWHKCHEPHO-TCOQH3MUYECKHX  HCCIICAOBAHHH,
KaMepalbHOM 00pabOTKe W HWHTEPHpETald JAHHBIX 110 OOBEKTY
WICCIIETOBAHUSI.

CTpyKTypa 1uccepTanuu.

Juccepranus cCOCTOWUT W3 BBEAEHUS, ISATH TJaB, BEIBOJOB K HUM,
3aKIoueHUs 1 oubiuorpadudeckoro crucka. Comepixkut 133 cTpaHHUIIbI
MaITHHOTIMCHOTO TeKCTa, 46 PUCYHKOB, 11 TaOIHI], CTUCOK COKpAICHUI
1 YCIIOBHBIX 0003HAYCHUHN, CIIUCOK JINTepaTyphl u3 118 HanMeHOBaHUA.

Baaroagapuocrtu.

ABTOp BBIpa)KaeT MPU3HATENHFHOCTD M OJIar0JapHOCTH 32 TIOMOIIH B
MOATOTOBKE IHCCEpPTAIlM HayYHOMY pyKOBoauTemo K.r.-M.H. Ceprero
MuxaitnoBudy /lannnbeBy. 3a KOHCYJIBTallUd U MOMOILNL B paboTe HaJ
ouccepranMel  aBrop OmaromapuT A.T.H., mnpodeccopa Bragnmupa
BacunseBnua ['masyHosa.

ABTop OnaromapuT 3aBedylomiero kadeapol reopu3HMYECKHX U
TCOXUMHYECKHMX METONOB TOMCKOB U Pa3BEAKH MECTOPOKICHUIN
MOJIE3HBIX HCKOMaeMbIX [I.r.-M.H., Tpodeccopa Anekces Cepreesnua
EropoBa, npenomaBateneii u coTpyIHUKOB Kadedpsl 3a 0OCYXKICHHE,
LICHHBIE COBETHI M 3aMEYaHusl B polecce padoThl Hall AUCCEPTALIUEH.

Ocobyro OmaromapHOCTb aBTOp BhIpaxaeT: AHApeio WropeBuuy
KynukoBy, Haranbe Huxonaesue EdumoBoii m Anrony HOpbeBunuy
TarapckoMy 3a momoulb B Mporecce pabOTbl Haj auccepTanued u
COJICHCTBHUE B OIBITHO-METOIUUECKUX UCCIICTOBAHUSIX.



OCHOBHOE COJEPKXAHUE PABOTbBI

Bo BBemeHMMm 00OCHOBaHA aKTyaJlbHOCTh TEMBI PaOOTHI,
c(OpPMYJIMPOBAHEI 1), 337]a4u paboThl M HAyYHAS HOBU3HA, PACKPHITHI
TEOpeTHIecKas U MPaKTHIeCKas 3HAYUMOCTH MCCIIETOBAHMS H H3JI0KEHBI
OCHOBHBIE TIOJIOXKEHHSI, BRIHOCUMBIE Ha 3aIlUTYy.

B nmepBoii riiaBe pacCMOTPEH I'eHE3UC JIOKATBHBIX CKOIUICHUH ra3a
B  IeCYaHO-TIMHHUCTBHIX  rpyHTax BYP. Ommcanbel  u3BeCTHBIE
ra3omposiBIIEHUSI B UYETBEPTUYHBIX OC3JKaX, KOTOPHIE OKa3bIBAIOT
HETaTUBHOE BIUSHUE HA 3[aHUS M COOPYXKCHHS, TIOCTPOCHHBIC HA TAKUX
rpyHTax. IlokazaHo, 9TO ra3oBble CKOIUICHHS B TI€CYAHO-TIUHHCTHIX
rpyatax BUP Ha rimy6maax 10-50 M mpencTaBieHBI TPEHMYIIECTBEHHO
ra3aMu OHOTCHHOTO IPOUCXOXKIICHUS, COCTOSIIMMH B OCHOBHOM W3
MeTaHa ¢ mpuMmecsiMu a30Ta. CKOIUICHUS ra3a SIBISIOTCS UCTOYHHKOM
BBICOKOT'O T€0JIOTHIECKOTO PUCKA TSI CTPOUTEIBCTBA, TAK KaK BBI3BIBAIOT
Pa3yIIOTHEHHE U CHIDKEHHE HeCyIel CTOCOOHOCTH NECUYaHO-TIIMHUCTBIX
TPYHTOB.

st Canxr-IletepOypra u JIeHUHATpaacKoit 0071aCTH Ta3oreHeparis
MeTaHa B YETBEPTHYHBIX OTJIOKEHHUSIX HAOIMIOZaeTcs B MEXMOPEHHOM
MUKYJIHHCKOM TOPU30HTE, MPEACTABICHHBIM TIMHAMU W CYTJIMHKAMH C
HaJIMYUEM OpraHuKH. ['a3 HaKaruIMBaeTCs B OT/ICIBHBIX TIECUAHBIX JTMH3aX
HEOHOPOJIHBIX MO COCTaBy MOPEHHBIX OTJIOKEHHSAX OCTAIIKOBCKOTO
TOPU30HTA, IEPEKPHITHIX HETPOHUIIAEMBIMU TPYHTaMH, B PE3YJILTATE YETro
co3/iaeTcst M30BITOYHOE JTaBJICHUE B OT/ICIBHBIX NHTEPBaaxX pa3pesa, U, B
nporecce OypeHHs, W3 HUX MOTYT MPOHMCXOJHUTH BHE3AIHBIC BHIOPOCHI
raza. [l npeoTBpaiieHus OnacHOCTH, CBA3aHHOM CO CKOIUICHUSIMU rasa
B TIECUAHO-TJIMHUCTHIX TpyHTaX BUP HeoOXoauMo WX BEISBICHUE, B TOM
YHclie U Te0QU3NIeCKUMU METOTaMU Ha CTa Ul WH)KEHEPHBIX H3BICKaHUN
y4yacTKa CTPOUTEILCTBA. B HOpMaTUBHON TOKYMEHTALIUUA B 1OCTATOYHOMN
Mepe HE PErjaMEHTUPOBAHO BBISABIICHHUE JIOKATbHBIX CKOIUICHUH Ta3a u
METOJIUKA UX HCCIICAOBAHU, B CBSI3U C OTHUM, TEMaTHKa JaHHON pabOThI
SIBIISIETCSl aKTyalbHOM [UISI TPAaKTHKH WHXEHEPHBIX W3BICKAHUHN IS
CTPOUTEILCTBA.

Bo BTOpOIi ri1aBe IPOBE/ICH aHAIN3 BIMSHUS T'a30HACHIIICHUS HA
W3MEHEHUE YAETBHOTO DJIEKTPUYECKOTO COMPOTHUBIEHHUS M CKOPOCTEH
MPOJOIBHBIX M TMOMEPEYHBIX BOJIH MECYaHO-TVIMHUCTOTO paspe3a ¢
BKIIFOUCHUEM HEOHOPOJIHOCTEH C IENBI0 IMOCTPOCHUS DJIEKTPO- U



CEHCMOTCOIOTMYECKUX ~ MOJICNICH  TeCYaHO-TITUHHUCTBIX TPYHTOB  C
JIOKAJIbHBIMH CKOIUICHUSIMU Ta3a.

Jnsg OmIeHKHW Ta30HACBHIIEHHOCTH BaXHEWITUMH (DH3UYECKUMHU
CBOMCTBaMHU TIECUAHO-TIMHHUCTOTO pa3pe3a OyayT TOpPHCTOCTh U
BIIQ)KHOCTb. MI3MEeHEeHNE MOPUCTOCTH CBA3AHO C TIIMHUCTOCTBIO, TAK KaK IO
Mepe 3alojHeHHWS TIOPOBOTO TPOCTPAHCTBA TE€CKa TJIMHHCTHIMH
YaCTHIIAMU TOPUCTOCTh OYJET YMEHBIIATHCS, COOTBETCTBEHHO, OYIEeT
yMmeHbimathes 1 YIC. [l MOpUCTHIX TPYHTOB 3HAYUTEIHLHOE BIMSIHHE HA
BemmuuHy YOC Oyaer okas3piBath Tun ¢umouga. Jis mecyaHbIx
BOJIOHACHIIICHHBIX TPYHTOB BenudrHa Y OC OyneT 3HaYNTEIHHO MEHBIIIE,
4YeM TPH 3aNO0JHCHHUU TIOP Ta30M, TaK KaK ra3000pa3HbIe yTICBOJOPOIBI
00Jamal0T  O4YeHb  BBHICOKMMH  YAENBHBIMH  CONPOTHBIICHHSIMH,
npespimaromumu 108 Om-m.

B Tperneii riaBe TPEIACTABIICHBI Pe3yJbTaThl YHCICHHOTO
MOJICTTUPOBAHUSI T€O(U3NICCKUX TIOJCH IS PA3THYHBIX TUIIOB MECYAHO-
TJIMHUCTOTO pa3pe3a ¢ HaIWM4INeM NMPUIIOBEPXHOCTHBIX CKOTUIEHHH raza. C
Y4EeTOM HMEIOLIEHCA TeoNoro-reopu3nueckod  HWHPOpMaluun H  Ha
OCHOBAaHHWM OTBITHBIX pPabOT OMpECIICHBI CBOMCTBA OT/IENBHBIX CIIOCB
WH)XCHEPHO-TEO0JIOTHYECKOTO pa3pe3a, B3SITOTO 3a OCHOBY (pH3HMKO-
reosorundeckoit monenu (OI'M) (Pucynoxk 1).

Jns  pacuera TeOdU3MYECKMX TOJNIEH  pPacCMaTpPUBAIOTCS
CIIEIYTOIINE THITBI BKIIOUYEHUH JIOKATBHBIX HEOJHOPOTHOCTEH B TIECYaHO-
TJIMHUCTOM paspesa:

1. BriroueHne  KpymHOOOJIOMOYHOTO — Marepuaia ¢
MECYAHUCTHIM 3aTlOJIHUTEIEM B TOJIIE CYTJIMHKOB (IIEPEKPHIBAIOIINC
MOPCHHBIC OTIIOKCHIS);

2. JlokanpHbIC BKITIOYCHUS JIMH3 Ta30HACHIIICHHBIX TIECKOB,
MPOCJION BOJOHACHIINICHHBIX MECKOB, MOJCTIIIAIONIAS TONIIA TIIHHUCTHIX
opo] (MEKMOPECHHBIE OTIIOKCHHUS );

3. BrimoueHne ~ KpyHmHOOOJIOMOYHOTO — Marephana ¢
TJIMHUCTBIM ~ 3aIIOJHUTEIIEM B TONIIE CYTJIUHKOB (TIOJCTIIAIOIINC
MOPCHHBIC OTIIOKCHHSI ).

Jns  olleHKM BO3MOXHOCTH TNPUMEHEHHUS  DJIEKTPUYECKOM
ToMorpaduu OBLT BBITIOJHEH pacueT pas3pe3a KaKylerocs YICIEHOTO
conporusieaus (KYIC) ¢ nocnenyromieii naBepcuei o metoauke 2D-
anekTporomorpadun c HCTIOJIb30BaHIEM TPEXINEKTPOTHON
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KOMOWHHPOBAaHHOHN YCTaHOBKH ¢ pazHocamMu AO ot 7.5 M 1o 117.5 M, 4to
o0ecnednsio XOpollee TOPU3OHTAIBHOE IIOKPHITHE U JOCTATOYHYIO
[JIyOMHHOCTb.

PesynbpTathl MojenmupoBaHUS TPUBEIACHBI Ha PUCYHKE 2 U
pucyHke 3.

AHanu3 pe3yJbTaTOB HWHBEPCUM TE€O0RJEKTPUUECKUX TMOJen
MO3BOJISAIOT CACIATh PsiJl BRIBOJIOB:

¢  HEBO3MOXHO C JOCTATOYHOW TOYHOCTHIO OIEHUTH HadajJbHOE
COTIPOTUBJICHUE MOJIEIIH;

®  HCBO3MOXHO BOCCTAHOBUTH KOHTYP 30HBI  IOBBIIICHHBIX
COTIPOTHBJICHUH OTHOCUTEIHHO BMENIAIOMINX TPYHTOB, HamOOJbIIEe
3HaueHue YOC coctaBisier okoio 260 Om'M, mpu 3amanHoM YOC
500 Om-Mm;

®  TOPHU3OHTAIBHBIC pa3Mepbl 00BEKTa U KOHTPACT COMPOTHUBIICHUI
BOCCTaHABIMBAIOTCS JOCTATOYHO XOPOILIO W TIO3BOJISIIOT BBINEIHUTH
AHOMAJIHIO TOBBIIEHHBIX 3HaueHuH YIC.

Takum 00pazom, Ha OCHOBAHUH JAHHBIX TOJIBKO 3JIEKTPOPA3BEAKH
HEBO3MOXXHO WHTEPIPETUPOBATh AHOMAJHMH TIOBBINICHHBIX 3HAYCHHMA
Y3C, 4ro eme pa3 MOATBEPKIAET HEOOXOAUMOCTh KOMITICKCHUPOBAHUS
reo(U3MIECKUX METOJIOB JUTs PEIICHUS TIOCTABICHHOM 33 IauH.

W3-3a Hanmu4Ms B TEOJIOTUYECKOM pa3pe3e CKOIUICHUM BalyHHO-
TaJIEYHOTO MaTepuaja BO3HHUKAET HEOJHO3HAYHOCTb HHTEPIpPETAINN
obmacteit moBeIeHHBIX 3HaYeHUH Y IC (110 500 OM ™). 7151 TOBBITIICHMS
OJTHO3HAYHOCTA  WHTEPHpPETAIlMM  HEOOXOJUM  aHajdu3  CKOpOCTeH
MOTIEPEYHBIX BOJIH, KOTOPBIH TMO3BOJSET BBIAEIUTH BBICOKOCKOPOCTHBIE
aHOMaJIMM, CBSI3aHHBIE CO CKOIUICHWSIMH  BaJlyHHO-TAJEYHOTO U

prHHOO6J'IOMO‘{HOFO MaTtepuaia. I[J'ISI 9TOI0 BBITIOJIHAJIOCH
MOZACIIUPOBAHNUC BPCMCH IICPBBIX BCTYHJ'ICHI/If/i MOMNCPCYHbIX BOJIH IJIA
ICCYaHO-TTIMHUCTOI'O pa3pesa C BKIIIOYCHUCM JIOKaJIbHBIX

HEOJHOPOIHOCTEH,  MPEACTaBISIIOIIMX  CO0OW  ra30HACHILICHHYIO
MIECYaHYI0 JIMH3Y M CKOIUIEHME TpaBUHHO-ralieqyHoro marepuana. Ha
rogorpadax JiokajgbHasg HEOAHOPOJHOCTh BBIIEJISETCS B BUAE CHHKECHHUS
BPEMEHH IIE€PBBIX BCTYIUICHUM MTONEPEUHBIX BOJIH U BOCCTaHABIUBACTCS C
JOCTaTOYHO BHICOKOH TOYHOCTHIO B Ipouecce naBepcun (Pucynok 4). I1o
pe3ybTaTaM MOJEINPOBaHMUS IO CKOPOCTEH MONEepeYHbIX BOJIH MOKHO
cleNaTh BBIBOJ, YTO Ha CKOPOCTHBIX pa3pe3ax JIOKaJbHblE aHOMaJUH
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HCCIEAYEMOro MeCYaHO-TIIMHUCTOrO pa3pes3a BBIICISIIOTCSA ¢ JOCTATOYHO
BBICOKOW TOYHOCTBIO, YTO MO3BOJIUT O0Jiee HAJEHKHO MHTEPIPETHPOBATH
AHOMAaJIMH MTOBBIIICHHBIX 3HaueHnH YO U MPUYypOYUTh UX K HHTEPBAJIAM
JIOKQJTEHBIX CKOTIJICHHI Ta3a.

Ha ocHOBaHMM TpOBEACHHOTO MOJEIUPOBAHUA U aHAIM3a
pPEe3yJbTATOB HHBEPCUHM TEOIJICKTPUUECKHX U CKOPOCTHBIX Pa3pe30B
c(hopMyIUPOBaHO TMepBOe 3am[uiaeMoe moso:xkenne: «Komrekc
ANeKTpoTOMOrpadhud U CEMCMOTOMOTpadyH MO3BOJISET JIOKAIHM30BaTh
30HBI TAa30HACHINICHUS B TMECYAHO-TIIMHUCTBHIX TPYHTaX BEpXHEH YacTu
paspesa, 4To 0Ka3aHo pe3yabTaTaMi MaTEMaTUYECKOTO MOJCITUPOBAHUS,
BBITIOJTHEHHOTO Ha 0a3e pa3paboTaHHOW  (M3HUKO-TEOIOTUYECKON
MOJICIII.

B dJerBepToii raaBe TPHUBOAWTCS OOOCHOBaHWE METOIHMKH
KOMIUICKCHPOBAHHUS 3JICKTPOPA3BEAKH U CEHCMOPA3BEIKH ISl BEISBICHUS
ra30HACBHIICHHBIX  IECYAHO-TJIMHUCTBIX  OTJIOXKEHWH, a  TaKkkKe
paccMaTpUBAIOTCS METOJMYECKHE MPUEMbl 00paO0TKH M WHTEPIPETAIINN
JaHHBIX Te0(U3UIECKUX NCCIIEJOBAHNM.

B pesymprare TpOBEACHUS ~ AJIEKTPOPA3BEIOYHBIX  padoOT
BO3MOXXHO JU((HEepeHIUPOBATh AWCIIEPCHBIE TPYHTHI 10 yIEITBHOMY
ANEKTPUIECKOMY COMPOTHBICHUIO W BBIICIUTH JUH3BI WM TPOCIOH
MIECKOB C aHOMaJIbHO BHICOKMMH 3HaueHUsIMHU Y JC, He XapaKTepHBIMU IS
TeOJIOTHYECKOTO pa3pe3a paiioHa pabor. CI0XKHOCTh HHTEPIpPETAINH
CBA3aHA C HAIWYMEM B pa3pe3e CKOIUICHHH KPYMHOOOIOMOYHOTO
TPaBUAHO-TAIEYHOTO MaTepuaia, MPUYPOYEHHOTO K JIEIHUKOBBIM
OTJIOKCHUSIMU OCTAIIIKOBCKOT'O TOPU30HTA.

Jlnis  yTOYHEHHMS TPUPOALI AHOMANHWK BBICOKOTO YJIEIBHOTO
JNEKTPUIECKOTO COMPOTHBIEHHUS HEOOXOAMMO KOMIUIEKCHPOBAaHHE C
METOJIOM CelcMOpa3BelKH, 10 pe3yibTaTaM KOTOpPOTO BO3MOXHO
WHTEPIPETUPOBATh  CKOIUICHUS  KPYTHOOOJOMOYHOTO  T'PaBHUHO-
raJICYHOTO MaTepuaa, TaKk Kak OHU OYAyT BBIJIEIATHCSA HA CEHCMHYECKUX
paspes3ax 6osiee BBICOKUMH CKOPOCTSIMH TOMIEPEYHBIX BOJIH 110 CPABHEHHIO
C BMEIIAIONIMMHU T€CYAHO-TIIMHUCThIME TpyHTamu. CelicMopa3Beka
MO3BOJISIET TI0 PACTIPEACTICHUIO CKOPOCTEH TMOTYYUTh HEOOXOAUMYIO IS
pellieHHsT TIOCTABICHHOW 3ajqadn WHGOPMAIMIO, W HWHTEPIPETUPOBATH
BBISIBJICHHEIC BBEICOKOOMHBIC aHOMaJINH KaK CKOTUICHUS
KpPYITHOOOJIOMOYHOTO MaTepHraia.
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W3 ananmmza ckopocTeil MPOJOJIBHBIX U MONEPEYHBIX BONH IS
y4acTKa MCCIIe0BaHUM, IPOBEICHHOTO Ha JTane MOJEIUPOBAHUS BUIHO,
YTO IPU UHTEPINpEeTalUM JAHHBIX CEHCMOpPAa3BEIKH BO3HUKAIOT
CIIEIYIOIHUE CIOKHOCTH:

- OTrpaHHYEHHBIE BO3MOKHOCTH TPUMEHEHUS NTPOJOIBHBIX BOJIH U3-
3a ¢J1a00ro KOHTpacTa CKOpPOCTeH B I1€CUAHO-TIIMHUCTOM Pa3pese;

- BBICOKHMI1 ypoBeHb IpyHTOBEIX BoA (YI'B), B pesynbrare uero Ha
ToMorpauyeckux paspesax IO MPOAOJIbHBIM BOJIHAM IPOSBISETCS
CWJIbHas IpenoMIstomas rpanuna YI'B;

- HEOOXOIMMOCTh HCIOJIb30BaHMUs [aHHBIX CelcMoOpa3BelKHd Ha
MIOTIEPEYHBIX BOJHAX, TAK KaK M3MEHEHHUE BIAXKHOCTH M JaKe MEepexol B
COCTOSIHME IIOJHOTO BOJIOHACBIIEHUSI HE OKa3blBaeT IPAKTUUECKU
HUKAaKOT'O BJIMSIHHUA Ha CKOPOCTh MONEPEYHBIX BOJH [OrunsBul;

- HU3KUH KOHTPACT CKOPOCTEH MONEPEYHbIX BOJIH U HEOIHOPOIHOE
ctpoenne BYP  Takke  sBIAETCS  OCHOXHSIOMKM  (DAaKTOPOM,
3aTPyAHSIOIIMM IPOLECC UHTEPIIPETALUH.

Ecim B o00nacTd  TOBBILIEHHBIX  3HAUYEHUH  yIENBHOIO
JNEKTPUYECKOTO  CONPOTUBIEHMUS CKOPOCTh  IONEPEYHON  BOJIHBI
BO3PACTAET, 3Ta AaHOMAINS CBSI3aHA, C BEICOKOH CTEIICHBIO BEPOSITHOCTH, C
HJIMYMEM BKIIOUEHUH KPYHMHOOOJIOMOYHOIO MaTepuaia (BalyHOB,
rpaBus U IEOHs).

B cnyuae, 70KampHOrO TOHMXKEHHMS VS MOXHO CJHENaTh
MpeArnojoKeHne, dYTo  JaHHas aHomanmus YOC  cBs3aHa C
BOJIOHACBILICHHBIMU WM Ia30HACHIIIEHHBIMY [1ECKAMH, TaK KaK BIIMSIHUE
COCTaBa, 3alOJHAIOUIETO NOPHI (PIIOUAA Ha CKOPOCTh MOMEPEYHBIX BOJIH
IPOSIBJIIETCST TOJIBKO 3@ CUET H3MEHEHHs JIMTOJIOIMYECKOTO COCTaBa
IPYHTOB U, CJI€JOBAaTEJ]bHO, HA CKOPOCTU IIOIEPEUHBIX BOJH BOAO- U
ra3oHachlllleHHe TPYHTOB OKasbiBaeT cjaboe BiusHHE. Pe3ymbraTol
MOJIETTUPOBAHMS MTOKA3aIH, YTO MPU MaJIbIX pa3Mepax Ia30HACBHIIEHHBIX
IecuaHbIX JIMH3 OHU HE Bcerjaa OynyT KOHTPACTHO BBLAEIATHCSA Ha (OHE
BMEIIAIOMINX TOPOJ.

C nenbro KOPPEKTHOCTH JIOKAJIN3ALMU Ta30HACHIIIEHHBIX TOPO/,
Hapsly C TPaAWIMOHHBIMH BUIAaMH ToMmorpaduueckux 2D wmHBepcwHi,
oIpoOoOBaHa TEXHOJIOTHSI AaMIUIMTYJHOM ToMorpadguu, I03BOJIAIONIAs
MOJIyYUTh OLEHKY IPOCTpPaHCTBEHHOro 2D pacnpenenaeHus 3HaYCHHUH
JIEKpEMEHTa IOIJIOUICHUSI B U3y4aeMOM IeO0JOrMYecKOM paspese. JTOT
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PE3YJIBTAT JOCTUTACTCSA MyTeM O0pabOTKU JaHHBIX CEHCMOpa3BEAKH IO
METOJMKE aMILTUTYIHOW ToMorpaduu. MeToirka MO3BOJSET MOTYIHTH
paspe3 IeKpeMeHTa MOTJIOMICHUS B Cpe/ie U3 3HAUEHUI aMITUTY ITEPBBIX
BCTYIUICHUI HA OCHOBE MPEABAPUTEIHLHO IOJIYYEHHOIO CKOPOCTHOTO
paspesa.

ITockonmpKy MPaKTUYECKUX PE3yNbTATOB OIEHKH KOd(QHUIIeHTa
3aTyXaHUsl W JCKPEMEHTa TOTJIOLIECHUSI JUIsl OCaJOYHBIX TOPO/,
(hOpMUPYIOIINX BEPXHIOK YacTh pa3pesa, KpaiHe Mallo, MHTEPIPETaIus
pa3pe3oB JAEKpEeMEHTa TIOTJIOMIEHUS aMIUIATYNl TIOTIEPEYHbIX BOJH
MPOBOAMIACh Ha OCHOBAaHWM JAaHHBIX HHXEHEPHO-TEOIOTHIECKOT0
OypeHHS U COMOCTABJICHUH JIAHHBIX C Y9aCTKaMU, IJIe Ta30POSBICHHS HE
HaOII0/IANTHCh.

W3noxkeHHbIE BBINIE KITIOYEBBIE NMPU3HAKH JJISI MHTEPIIPETALNN
JAHHBIX T€O(U3NIECCKUX HCCICIOBAHUI MECUYaHO-TIIMHUCTOTO pa3pes3a ¢
HAJIMYUEM JIOKAILHBIX CKOILJICHHH Ta3a O0OOINEHBI B BUAC TaONIUIBI 1,
KOTopasi 00beANHSACT MPU3HAKU-UHINKATOPHI HAJIMYWS CKOTUICHUH Tra3a B
paspe3e TO XapaKTepy U3MEHEHHsI TEeO(PU3UYECCKUX TapaMeTpOB —
YIEIBHOTO 3JICKTPUYECKOTO COIMPOTUBIICHUSA, CKOPOCTH IONEPEUHBIX
BOJIH, JIEKpEMEHTA MOTJIOMICHHSI.

Tabmuma 1 — Kpurepuu s MHTEpIpETAlMH JAHHBIX TCOPUIMIECKUX
HCCIEAOBAHUM MECYaHO-TIIMHUCTOTO pa3pe3a ¢ HaIWYUEM JIOKaJbHBIX
HEOJTHOPOJIHOCTEN

WHTepBa necyano- V3C v Ys neKpeMeHT
TJIMHHACTOTO pa3pesa s MTOTJIOIIEHUS
CyTJIMHKH, TIIMHBI C IloBeImenue,
BKJIFOYEHUSIMU aHOMAaJILHO Hesnauurensa
IloBpImcHne
007I0MOYHOTO BBICOKHE pI€ N3MEHEHUS
MaTepuaga 3HAYCHMS
BonmonackeimenHbIe Hesnaunrensn | Hesnauutensuele | HesHauntennH
MTECKH bI€ N3MEHEHUS HM3MEHEHUS BI€ N3MEHEHUS
TloBeImcHwme,
T"a3oHackIIeHHBIC aHOMAJILHO HesnauunrensHoe
IloBrImeHne
IECKH BBICOKHE MOHMKEHHE
3HAYECHHUS

B mnoarBepxkaeHMM ONMCAaHHBIX METOAMYECKUX IIPUEMOB IIO
MHTEPIPETANN JTAHHBIX Te0()U3NUECKUX NCCICOBAHNI Ul BBIABICHUS
JIOKaJIbHBIX cKomieHui ra3a B BUP Ha Pucynke 5 nmpuBeneHsl pe3ynbTaThl
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COBMECTHOM 00paboTkH JTAHHBIX ANEKTPOPa3BEIOUHBIX u
ceificMopa3Bemo4HbIX pabdoT B uHTepBaie npoduas [1K40 — IMK190, Ha
koropoM B paiione IIK75 Haxomurcs ckBakmHa NeXX1, B KoTOpoOit
ra30MposIBIICHUS HAOIIOIAINCh B TSYCHUH IITUTEIHHOTO BPEMCHU.

Ha reosmexktpudeckoM paspe3e  BbIAeNeHa BBICOKOOMHAs
anoMayus (6osee 500 Om M) B uaTepBaine [1K65 — ITK140 (PucyHok 5a).
[To nannbIM OypeHust ckBaxxuHbl NeX X1 B 3TOW 00JIaCTH OBLIH BCKPBITHI
CYIJIMHKH C TPOCIOSAMH TeCKa W CYNECH C BKJIIOUCHUSMH TPaBHSL.
Hwxenexamuii cnoid OpencTaBieH BOJOHACBHIILIEHHBIMU IECKaMU C
BKJTIOUEHUSMH TpaBus U meOHs. V3 3THX MeCKOB MPOUCXOAMITH BRIOPOCH
raza, W Ha TpPOTSDKCHWH Oojee dYeM roja, (UKCUPOBAIHCH
ra3oMposIBIICHUS: OypJIeHHE BOABI B CKBA)XXKHHE, BBHICOKAs KOHIICHTPAIIHA
MeTaHa HaJ| YCTheM CKBaKMHBI TT0 JAaHHBIM 3aMEPOB ra30aHaIN3aTOPOB.

Kak BumHO, Ha TPHUBEICHHOM HWHTEPBAIC T'€OAICKTPHUUICCKOTO
paspesa, nuana3oHsl 3HaueHU Y DC MECKOB U CYTIIMHKOB MEPEKPHIBAIOTCSI
M OJHO3HAYHO pACWICHUTh JHUTOJOTHYECKHUH pa3pe3 MO0 JaHHBIM
aNeKTpoToMorpaduy 3aTpyAHHTENbHO. TeM HE MEHee, pe3yJIbTaThl
aNeKTpoToMorpaduy  AAaOT TEPBBIA  NPU3HAK-WHAMKATOP 00JacTu
ra30HACHIIEHUS — AaHOMAJIBHO BBICOKHE 3HaueHust Y OC.

BelmosiHeHHBIE Ha 3TOM e Ipoduie cerdcMopa3Bed0dHbIC
paboThI, TOKA3aJIH, YTO CKOPOCTh PACIIPOCTPAHCHHS TIOTICPEYHBIX BOJIH B
3TOM MHTEpBaJe pa3pe3a MEHsAETCS He3HayuTeabHO (PucyHok 50).
[ToHmKkeHnne CKOPOCTH TOMEPEYHBIX BOJIH, HAOIIOJaeMOe B MHTEpBAie
I[MK70 — TTK80 u B paiioHe ckBakxuHbI NeX X1 MOKET OBITH CBS3aHO Kak
ra30HACHIIIEHUEM, TaK U CO CMEHOMW JIUTOJIOTHU. B 0CcTahbHOM MHTEpBae
[IK65-11K140, rne mo maHHBIM djeKTpoToMorpaduu ObUTa BEIIEICHA
BBICOKOOMHASl aHOMAJIWs, HAOJIOAETCSI POCT CKOPOCTH IOMEPEUYHBIX
BOJIH, YTO OJIHO3HAYHO CBHJICTEIHCTBYET O HAIMYMH B pa3pe3e TIOTHBIX
rpyHTOB (CyrMHKOB). ClemoBaTelIbHO, pe3ylabTaThl paboOT METOIOM
ceiicMoToMorpadmul  TO3BOJISIIOT ~ OTHECTH  paHEE  BBISIBICHHBIC
BBICOKOOMHEBIE aHOMAJIMH K CKOTUICHHUSIM BATYHHO-TJICYHOTO MaTepHara.
B cnydae mecuaHpIX TPYHTOB MBI TIOTy9aeM BTOPOU MPHU3HAK-UHINKATOP
ra30HACHIIIEHHBIN 30HBI — HE3HAYUTEIHHOE CHUKCHHE FJTH HEN3MEHHOCTh
CKOPOCTH PacCIpOCTPAHCHUS TOMIEPSYHBIX BOJIH.

Ha Pucynke 5B mpuBeneH pe3yiabTaT HMHBEPCHH METOAOM
amruTyiHOo ToMorpaduu. Ha paspese xopoiro BwiensieTcss 001acTh
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BO3pacTaHusl JekpemeHrta mnoriouieHus B uHTepBaie IIK70-IIK80 nu
ckBakuHBl NeXX1. IlomydeH TpeTwii TpHU3HAK-WHIUKATOP HATHIHS
o0JacTH Ta30HACHIIIEHHS — 3HAYMUTENBHOE BO3pAacTaHUE IEKPEeMEHTa
nornomenus. B nunatepsane paspesa I1K130 — I1K170 nabmiomaetcs ee
oHAa 00JacTh TMOBBIIIEHHOTO 3aTyXaHus ynpyrux BoiH. llo maHHBIM
aneKkTporoMorpaduu, yaeabHbIE AIEKTPUIECKUE COMPOTHUBICHHUS B ITOU
00JIaCTH XapakTepHBI AJIS CYTJIMHKOB C BKIIOUEHHSMH TPaBHUA U TaJbKU
(YOC 50-100 OM M), a CKOpPOCTb MOTIEPEYHBIX BOJH TJIABHO HAPACTAET C
TITyOUHOM, B CBSI3H C YE€M MOXXHO CJINATh BBIBOJI, YTO B JAHHOW 30HE
paspe3 MpejcTaBieH CYTJIMHKAMHU C BKIIOYECHUSIMH KPYITHOOOJIOMOYHOTO
MaTepuaia, a 3aTyXaHHE YIPYTHX BOJH MPOHMCXOAUT B pe3yibTare
paccestHHs YHEPTHH BOJIHBI HA JIOKAJIHHBIX HEOTHOPOTHOCTSX.

Ilo  pesympraTam  aHajm3a  XapaKTepHBIX  TMPHU3HAKOB
ra30HACHIIEHHBIX I€CYaHO-TIIMHUCTBIX OTIOXKEHUH CHOPMYIHPOBAHO
BTOpOe  3alMiiaeMoe  TMOJIOXKeHHe: «AHaIM3  paclpelesIeHus
JIEKPEMEHTA MOTJIOMICHNS aMIUIUTY I CEHICMUYECKIX BOJH JIJIsl HHTEPBAJIOB
MOBBIILICHHBIX 3HAYEHUH YIENBHOTO AJIEKTPUYECKOTO COMPOTHBIICHUS
MO3BOJISIET HMHTEPIPETHPOBATh HEOTHOPOAHOCTH TECUYAHO-TIMHUCTHIX
TPYHTOB BEpXHEH 4acTH pa3pe3a, KaK y9acTKU Ta30HACHIIICHHUS

B naATO#i rjlaBe TIpPUBENEHBI PE3YIALTATHI  ONMPOOOBAHUS,
obocHoBaHHBIE B [71aBe 4, METOOUKH KOMIUIEKCHBIX T€O(PH3MYECKHX
WCCIIEIOBAaHNM, BBITIOJHEHHBIX B pPaMKaX HayYHO-HCCIIENOBATEIHCKUX
paboT MO BBISIBICHUIO WHTEPBAIOB BO3MOXKHOTO Ta30MPOSIBICHUS Ha
IJIOIIAa/IKE MIPOEKTUPYEMOTO 00beKTa ra3oTpaHCIIOPTHOM
UHPPACTPYKTYpHI, pacnonokeHHoro Ha FOro-3amane JlenmHrpanackoin
obnactu B Kunrucenmckom paitione B nonuHe peku Jlyra. Pemsed yaactka
UCCIICIOBAaHUN TpEeACTaBlIeH ABYMsI Pa3HOYPOBHEBBIMU IUIOMIAZKAMH —
BEpXHEH M HIKHEH, KOTOPbIE B 3HAYUTEILHON CTETIEHU Pa3IUyYaloTCs 0
TeOJIOTUIECKOMY CTpOcHHWI0. Ha mcciieyeMoM ydacTke ObUT BBIMTOJHEH
OonpIiol  00beM  OypeHHS HWH)XCHEPHO-TCOJOTHYECKUX  CKBaXKHUH,
rIyOHMHOHM 10 75 M, 4TO JaeT Xopollee NPeiCTaBICHHE O Te0JOTHUECKOM
CTPOCHHH pa3pesa.

Ha BepxHeil miomazke, KOTOpasi CIOXEHa CYIJIMHKaMH C
BKITIOYCHUSIMH TalbKH, IMIEOHS W JPecBbl, C PEAKUMHU TPOCIOSIMU
MBIJIEBATOTO TIE€CKAa, Ta30MpPOSBICHUH W3 CKBOKMH TPAKTHYECKH HE
HaOmoan0ch, MO0 OHU OBUIM HEMPOMOIDKUTENHHBIMU. [0 maHHBIM
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JJIEKTpOTOMOTrpauu, 3Ta  YacTh  XapaKTepU3yeTrcs  JOCTaTOYHO
OJTHOPOJIHBIM CTPOEHHEM, a BBICOKOOMHBIE aHOMAJHUH AIIEKTPUIECKOTO
MOJNSl B COYETAHHH CO CKOPOCTSIMH IONEPEYHBIX BOJIH MOTYT OBITh
MPOMHTEPIIPETUPOBAHBI, KaK CKOIUIGHWS TPaBHUMHO-TaJEYHOTO U
BaJlyHHOTO MaTepHaa.

HmxHss cTynmeHp ydacTKa WCCIENOBaHHS OTIWYaeTcss Ooiee
HEOJHOPOIHBIM CTpOeHHEM. B mpoOypeHHBIX CKBa)KMHAX BCKPBITHI
CYTJIMHKH C BKJIIOYCHUSMH OPTAHHUKH, JIMH3BI 1IECKa, & TAKXKE CKOIUICHUS
raibkd, npecBbl W 1meOHs. llecuaHsle mpocioM BCTpedaroTcs Ha
pasIMUYHBIX HHTEpBajlaX paspe3a W HMMEIOT Pa3IWYHyI0 MOITHOCTb.
CkomnieHns rasa TNpUYypoOuYeHBl K IIeCUYaHBIM HMHTEpBalaM paspesa,
MEPEKPBITHIM TUTACTUYHBIMH CYTJIMHKAMH U TTIMHAMH, KOTOPBIE SIBIAIOTCS
MOKPBIIKON 1iis Ta3a. Ilo pe3ynmpraTam OypeHHs] CKBaKMH Ha Y4acTKe
uccleoBaHusl OBLIO BBUIBICHO [JIBA HWHTEpBajla Ta30MpOsBICHUH,
OTHOCSIIMXCA K YeTBEPTUUHBIM OTJIOKEHHUAM. [IepBbIil ra30HACHIIIEHHBIH
WHTEpBaJl pa3pe3a, NPUYypPOUEHHBIH K JICHHHTPAJCKOMY TOPH30HTY,
3ayeraer Ha riayouHax ot 14.0 M, MOIHOCTH TUTacTa MeHsieTcst ot 1.5 10
3.1 m. Bropoii ra3oHachIIeHHBI TOPU30HT BCKPHIT Ha Tiayoune 20.0 M
MomHOCTEIO oTr 5.0 mo 9.0 M. OO6a wHTepBajga MPEACTABICHEI
BOJIOTa30HACHIIIICHHBIMHU MeCKaMHu. Hawubonee WHTEHCHBHBIE
ra3onposiBIICHUs HaONMIONAINCh B MEKMOPEHHOM TOPU3OHTE, Tl
ra30reHepUPYIOUIIMI OTJIIOKEHUSAMH SBISIOTCS MUKYJIUHCKHE CYTJIMHKA
W TIOUHBL C BBICOKUM cojaepkaHneM opraHukud. CocraB Tasa,
OIIpeeJICHHBIN 10 pe3yJbTaTaM JIA00PaTOPHBIX UCCIICAOBAaHUH, SBISIETCS,
B OCHOBHOM, METaHOBBIM.

DneKTpopa3BeAOYHbIE PA0OTHI MO3BOISAIOT OMEPATUBHO U3YUUTh
3HAYHUTENIFHYIO TEPPUTOPHUIO M BBIACIHUTH 30HBI TOBBIICHHBIX 3HAYCHUN
VY3C B muane u paspese. Ha mepBoM 3tame paboT ObUIM MpPOBENEHBI
TUTOIA/IHBIC HCCIICAOBAHUS METOJOM 3JIEKTPOTOMOTpaduu Mo cHucTeMe
napajiebHbIX MPOQUIIeH, 3a710)KEHHBIX Ha BCEM YYacTKe UCCIICIOBAHUSI.
Ha Pucynke 6 npuBenena kapra, xapakrepusyromias pacnpeaenenue Y C
B IJIaHe IJIs1 TIyOMHBI, COOTBETCTBYIOIIEH aOCOIIOTHON OTMETKE MUHYC
20 M (PucyHok 6). MMEHHO C 3TOM INyOMHBI HaOJIOAANUCh HauOosee
WHTEHCHUBHBIE 1 IPOJIOJDKUTEIILHBIE Ta30MPOSIBICHUS B ITpoliecce OypeHust
CKBAKMH. OTa KapTa IMO3BOJSAET HAIMIAAHO OLEHUTH paclpeleleHne
BBICOKOOMHBIX aHOMaJHi 1o Turomann. Ha kapTe mokazaHbl CKBa)KHUHBI,
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KOTOpBIE B XOJ€ HWH)XCHEPHO-T€OJIOTMYECKUX u3bickanuii B 2017 T.
BCKPBUIN Ta30HACHIIICHHBIE MTECKH.

B wuHTepBamax mnpoduici, XapaKTepU3YIOLIMXCsA Hauboiiee
BBICOKMMH 3HAYEHUSIMU YJEIBHOTO SJCKTPUUYECKOTO COMPOTUBIICHUS,
ObUIM BBIMIOJIHEHBI celicMopa3BeqouHble padoThl. OCHOBHOM 3amaueii
ceificMOpa3BelOYHBIX PAa0OT OBLIO YTOYHEHHE MPUPOABI AHOMAIHH,
MMOCKOJIbKY OHU MOTYT OBITH CBSI3aHBI KaK CO CKOIUICHUSIMU Ta3a B
MECYAHBIX OTJIOKCHUSAX, TaK W CO BKIIOUCHHUSIMH BaTyHHO-TAJICYHOTO
MaTepuraia B TOJIIE CYyTIINHKOB.

B pesynbpTaTe CpaBHHUTENBHOTO aHAIHM3a JAHHBIX T€0(U3NIECKIX
WCCIICIOBAaHUK 1O  IUIOM@JKaM  YCTAaHOBJIGHO, 4YTO  oOjacTu
Ta30HACBHIIEHUS]  XapaKTEepHU3YIOTCA  TOBBIIICHHBIMH  3HAYCHHUSIMH
JEKpEeMEHTa TIOTJIONIEHHSI aMIUIUTY TOMEPEeYHBIX BOJH. B MHTEpBaie
npouiIs, PacroIOKEHHOTO B HI)KHEW YacTH ydYacTKa HWCCIIEOBAaHUS
(Pucynok 7) BblaessieTcsi 30Ha aHOMAaNbHO BBICOKHMX 3HaueHHH YOC
(6onmee 500 Om-'M), CKOpPOCTH Vs Ha ATOM Yy4YacTKe HE H3MCHSICTCS U
HaOIItO/IaeTCs YBEIIMUCHHUE JIEKPEMEHTA TOTIIOmEeHus. TakuM o0pa3zom.
MPUCYTCTBYIOT BCE TPH OXapaKTEPU30BAaHHBIX B TJIaBe 4 NpU3HAKa-
WHAWKATOpa HAIWYUS Ta30HACHINIEHHBIX TMeckoB. [lo pesympraTam
OypeHUs Ta30HACHIIEHHbIC TIECKH OBUIM BCKPBITHI Ha TIyOWHE OKOJIO
MuHyc 20 M.

AHAJIOTHYHBIA ~ KOMIUICKC TCO(PU3UYECKHX  HCCIICIOBAHMIA,
BBITIOJTHEHHBIN Ha BEpXHEW IUIONIAIKE, HE BBISBHI yYaCTKOB, KOTOPBIC
MOXXHO OBUIO OBl OTHECTM K TIOTCHIMAIBHO OIACHBIM IO HAJTHYUIO
MPUITOBEPXHOCTHBIX CKOIUICHHWHA ra3a. XapaKTEePHBIM MPUMEPOM MOXKET
ciyxuTh wuHTepBan mnpobwis [IP6B, Thne Obuia BbIJENCHAa 30HA
noBbIeHHBIX 3HaueHNnH Y OC B maTepBasie [TK100 — [TK150 (PucyHoxk 8).

Ha ocnoBanum pe3yipTraToB anmpoOariui METOAMKH KOMITIEKCHBIX
reo(U3NUECKUX MCCIIeIOBaHUN CPOPMYIIMPOBAHO TPeThe 3alluiaeMoe
nojokeHue: «Pa3paboTaHHbIi M ONPOOOBAaHHBIA HA  IMPAKTHKE
KOMIUIEKCHBIN TTOX0M, 0a3upyIONuiicsl Ha JAHHBIX JIEKTPOTOMOrpaduu
U ceilicMoTOMOrpaduu, OOOCHOBAaHHBIH METOJAMYCCKHUMH IpPHEMaMU
COBMECTHOW HHTEPIpETali, OOECIeUnBaeT JACTalbHOE W3YyYCHUE
HEOAHOPOJHOCTEH  MECUAHO-TJIMHUCTBIX TPYHTOB, CBSI3AHHBIX  C
Pa3BUTHEM OINACHBIX FA30JMHAMHYECKUX MIPOLIECCOBY.
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3AKJIIOYEHHUE

Huccepranmsi mpenacTaBiaseT co0OM 3aKOHYCHHYIO HAydHO -
KBIM(UKAMOHHYIO paboTy, B KOTOPOH TpeiiaraeTcsi HOBOE pelleHre
aKTyaJbHOW Hay4YHOH 3a/au — 000CHOBaHHE ONTHMAJIbHOTO KOMILIEKCA
METOJI0B MaJIOTJTyOMHHOM reou3uKu TUISt BBISIBIICHUSA
NPUNOBEPXHOCTHBIX CKOIUICHUM Ta3a B MECYAHO-TVIMHUCTBIX TPYHTaX
BYP.

BrinonHenHble HcceIOBaHHUA MO3BOJAIOT CHAETATh CIETYIOINe
BBIBOJBI U PEKOMEHIAIINH:

CkomeHus raza B IECYaHO-INIMHUCTBIX  rpyHTax BUP,
MPEICTaBISIIOT OMACHOCTH AJIi OOBEKTOB CTPOMTENLCTBA, MOATOMY JJIS
MUHUMH3AIMA PUCKOB, CBS3aHHBIX C BHE3alHBIMU BBIOpOCAMU rasa,
He00X0IMMa MX JIOKAJIN3AIUs ITOCPEJCTBOM MPOBEICHUSI KOMIUIEKCHBIX
HWHXXEHEPHO-TEOJOTUYCCKUX H3bICKAHUHM, BKIIOYAIOIIUX COBPEMEHHEIC
reo(pu3nUEcKue TEXHOJIOTHH.

PacnpocTpaneHre ra3oBBIX CKOIUICHMM B TE€CUAHO-TIIMHUCTHIX
rpyatax BYP JlemmHrpamckoit 00JacTH, pacCMOTPEHHBIX B JTaHHOM
pabote, B 3HAUUTEIHHON CTENICHH 3aBUCUT OT YCJIOBUH (OpMUPOBAHUS U
TCHETHUYECKUX THUIIOB OTJIOKEHHH, YTO ONpeAensieT uX (U3UUECKUE
CBOMCTBA W OTpakaeTcs B MapameTpax reodmsmueckux moyieh. Ilpm
(hopMUpOBaHNU (PUIUKO-TEOJOTHUECKON MOAETH IeCYaHO-TIMHUCTHIX
rpyatoB  BUP ¢ HamuuueM NpUIOBEPXHOCTHBIX CKOIUIEHUW rasa
HEOOXOJMMO YYUTHIBaTh YHUKAJIbHBIE OCOOEHHOCTH HCCIIEeIyeMOro
y4acTka (TeppUTOPHUH), BIUSIONINE Ha TEOMIEKTPHUECKHE W YIIPYTHE
CBOWMCTBA 11 KOHKPETHBIX HHYKEHEPHO-TEOJIOTMUECKUX YCIOBHI.

KommnekcHble reou3uuecKkue WCCICOBAHHS, BKIIOYAIOIIHE
METOJIBI CEHICMOPa3BEAKH U 3JIEKTPOPA3BEAKH MMO3BOISIOT PEIINTH 3a/1a4y
[0 BBIJICJICHUIO YYACTKOB, BO3MOXKHO CBSI3aHHBIX C T'a30IPOSBICHHUSIMH,
YTO MOJTBEPXKAACTCA NaHHBIMU OypeHus. COBMECTHAs WHTEPIIPETAIIUS
JAHHBIX TI0 COYETAHMIO XapaKTEepPHBIX M COOTBETCTBYIOIIUX
JIUTOJIOTUUECKUX KOMIUIEKCOB NHUCIEPCHBIX mopon 3HaueHuit YOC wu
CKOpPOCTEH IMONEPEYHBIX BOJIH MO3BOJIAET MPUYPOUNUTh HEOJHOPOIHOCTH
necyaHo-TMUHUCTBIX  rpyHTOB BYP  IOro-3anama Jlenmnrpaackoit
00JIacTH K yyacTKaM Tra3oHachIIeHus. Bkitoyenue B mporecc o0paboTKu
YU UHTEPHpPETAalUUd JAHHBIX CEHCMOpAa3BEIKU METOAOM MPEIOMICHHBIX
BOJIH  aMIUIUTYAHOH  ceficMmueckoi  Tomorpadum ©  aHaIm3
pacnpeneneHusl JEKpeMEHTa IMOTJIONIEHH B pa3pe3e 3HAaYUTEIbHO
MOBBINIACT KA4YEeCTBO HWHTEPIPETAIMH TeO(PU3NUIESCKUX MaTepHAIOB W
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00J1ee TOYHO OIpeNeNsIeT eJIeBble TOPHUIOHTHI MPU U3yUEHUH TPOIIECCOB
ra3onposBICHUH.

MeToauKa KOMIUIEKCHBIX TE€O(PU3NYECKUX HCCIEAOBAHUMN IS
BBISIBIICHUS MOTEHIUATBHO OMacHBIX Y4aCTKOB pa3BUTHSL
ra30IMHAMUYECKAX TIPOIIECCOB TMpOIUIa anpoOamui0 Ha  y4acTKe
CTPOUTENBCTBA OOBEKTAa Ta30TPAHCHIOPTHON WHMPACTPYKTYPHI IS
OIICHKH Ta300MaCHOCTH TeppUTOpWU. TakuM 0o0pazoMm, B HajbHEHIIEM
BO3MOJXKHO HCITOJIb30BaHUE TAHHOW METOAMKH Ha aHAJIOTUYHBIX 00BEKTaX
JUTSL IPEIOTBPAILICHHS T€0JIOTMUECKOTO PUCKA MPU HAIUYUU JOKATbHBIX
CKOIUICHUI ra3a B BEpXHEH YacTH pa3pes3a Mpu MPOU3BOACTBE HHKEHEPHO-
reoQU3MUecKuX  WCCICNOBAaHWA  JJIS  CTPOHUTEIBCTBA  OOBEKTOB
MIOBBIIIEHHOTO YPOBHS OTBETCTBEHHOCTH U TPaHCIOPTHOM

UHPPACTPYKTYPHI.
CIIMCOK OCHOBHBIX PABOT, OITYBJIMNKOBAHHBbIX
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Pucynok 1 — I'eosnoro-reousmnueckas MoeNb IECUaHO-TIIMHUCTOTO pa3pesa ¢ BKIIOYEHUSIMU ra30HACBIIICHHBIX JIUH3 U BATyHHO-TAJIEYHOTO0 MaTepuana
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Pucynoxk 2 — Pa3pe3 kaxxyI1erocst yaeJabHOTO COIPOTUBIICHUS U

re03JIEKTPUUYECKUM pa3pes3, MOTYyUYEHHBIN B pe3yJIbTaTe HHBEPCUH JIJISI MOJIEIU
MECYaHO-TIIMHKUCTOTO pa3pe3a ¢ BKIOYEHUEM JIOKATbHONW HEOJHOPOIHOCTH

(I‘aBOHaCBIH.[CHHaSI necyaHas J'II/IH321)
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Pucynox 3 — Pa3pe3 kaxXyIerocsi COnpoTUBIICHUS U T€OICKTPUUECKUI
paspes, MOJyUYEHHBIN B pe3yJIbTaTe UHBEPCUH JIJIsl MOJIEIIU MTeCYaHOo-
[JIMHUCTOTO pa3pe3a CKOIUIEHHE BaJyHHO-TAI€YHOTO MaTepHana)
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Pucynox 4 — Pe3ynbraT pacuera CKOpOCTEl MONEPEUHbIX BOJIH JIISI MOJICIN
[I€CYaHO-TIIMHUCTOrO pa3pesa C MJIaBHBIM HapacTaHUEM CKOPOCTHU IO
riIyOuHE U ¢ BKIIOYEHHEM HEOJHOPOAHOCTEH, MMUTHPYIOIINX MECUaHYIO
ra30HaChIIIEHHY0 JUH3Y. CBepXy MpecTaBiIeHa UCXOIHAs MOJIENb U
rogorpadsl BpeMeH MEePBBIX BCTYIUICHHH MONEPEYHBIX BOJIH, HUKHHHA
paspes — pe3yJbTaT UHBEPCUH.

AbconioTHas oTMeTka, M AGCOMIoTHaA oTMeTKa, M

AGcornioTHaA oTMeTka, M
oo

15
Cie. XX1 PaccrosHue, M

65 90 115 140 165 190
Cre. XX1 PaccrosHue, m

65 90 115 140 165 190
Paccrostue, M
YenosHeie 0603HaueHN

E - MECKH BOROHACHILIGHHEIE C BKTIONGHAMN PAEHS U WeGHA

- - cyrnmHoK, ¢ necka, cyneck n rpasvA 4o 20%

-- rnnHa ¢ ranbKu, MenkAMA

Pucynok 5 — Pe3ynbTaTsl reouznuecKkux ucciae10BaHuil:
a) Te0NIEKTPUUECKUIl pa3pes;
0) celicMmoToMorpaduuecKuit pazpes;
B) pa3pe3 AeKpEeMEHTa MOTI0IEHHs

Y3C, Om'm

Vs, kmic

[lekpemenT nomoleHus
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YEnoBHble 0603HaYEHNS: -

. - CKBaXWHbl, rae Bbinn 50 |
3admkcupoBaHs ”
rasonposBneHuns 20

/ - npocunu 10
reocpuaueckoi Macwra6: 1:5000
ChEMKM.

Pucynox 6 — Kapra pacnpenenenust ¥YOC 1o miomaay, ocTpoeHHas 1Jis
rITyOMHBI T€03JIEKTPUUIECKOT0 pa3pes3a, COOTBETCTBYIOIIET0 a0COTIOTHOM
oT™eTke - 20 M
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Paccrostme, M
Cxe. XX2

AGconioTHan oTMeTKa, M
LleKpemeHT NornalLeHus

|025
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PaccToaHre, M

Veaoensie 0603HaMeHIS;

CYTIMHOK, ¢ MPOCIOAMH TIeCKA, CYTIECH H BKTI0UHHAMM [PABIIA 10 7%
| - MECKT BOTOHACHITIEHHHE ¢ BKTOYSHAMH THARIA 1 MeGHA

TMIHA ¢ BRTIOUEHAAMH FATHKIL METKIMI PAKOBHHAMH

PucyHnok 7 — Pe3ynbpTar COBMECTHON MHTEPIIPETAIIMN JAHHBIX CEHCMOPa3BEIKH M AIEKTPOPA3BEAKH TI0
untepBany npoduis [1P3x
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Paccrostite, u
YenogHsie 0G03HaUEHNA:

- CYIMMHOK C NPOCTIOAMN NEGKa U BKMIOMEHWRMNA BaNyHGE, pagws! 40 25%

P
Z - GYTNMHOK, G necka, cyneci 1 Fpasws! u ranbkK a0 15%

- Neciy BOOHACHILIEHHbIE C BRAIOYEHAMM FPABHA U LieGHA

- CyrnMHOK, © necka, cyneck u rpasKA Ao 7%

Pucynok 8 — Pe3ynbpTaT COBMECTHON MHTEPIIPETAIIMN JAaHHBIX CEHCMOPA3BEIKHU M AIEKTPOPA3BEAKH IO HHTEPBATY
npoduns [1P68



