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HOPEJUCJIOBHUE

PA3PABOTAH IIpou3BoACTBEHHBIM U HAYYHO-UCCIEA0BATEILCKUM HHCTUTYTOM 10 MHXEHEPHBIM
u3pickaHusaM B ctpoutenbeTse (PIYIT «ITHUHMUC») N'ocetpos Poccun npu yuactuu I'eostoruueckoro
tdakynpTera MI'Y, ®I'YII «IIpoTrBOKapcToBast u 6eperosas 3amuta», MI'CY, OAO «Bcepoccuiickuit
HAy4yHO-UCCJICNOBATENIbCKUMM ~ MHCTUTYT  ruaporexHuku uM. B.E.  BeneneeBa», «MMI]
Crpoiinsbickanus», OObeanHeHHbIM HayuyHbiM CoBetoM 1o kpuojoruu 3emiu PAH, 3AO0
«["eonoropasseka.

BHECEH ®I'VII «ITHUHUHC» I'occrpost Poccun.

OIOBPEH VmupaBneHueM CTaHIapTH3AIH{A, TEXHHYCCKOTO HOPMHPOBAHHS W CEPTH(PHUKAINN
T'occrpost Poccun (mucemo ot 17.02.2004 r. Ne 9-20/112).

[IPUHAT U BBEJIEH B JIEMUCTBUE ¢ 1 uroms 2004 r. BIIEPBBIE.

BBEJEHUE

CBox mpaBWI 1O HWHXXEHEPHO-TEOJOTHUECKUM W3BICKAaHMSIM [ cTpourtenscrBa (Yacts VI
«[IpaBwia mpousBoacTBa reoU3MIECKNX HCCIEAOBaHMI») pa3paboTaH B pa3BUTHE 00S3aTEIBHBIX
nonoxennit 1 Tpedoannit CHull 11-02-96 «mxeHepHBIe N3BICKaHUS IS CTPOUTENbCTBa. OCHOBHBIE
nonoxeHus». CBox mpaBwi jpomonHseT ceputo gokymeHtoB CII 11-105 — «UWmxeHepHO-
reoJIOTMYeCKUe U3bICKaHMs IS cTpouTenbeTBay (Yactu 1—V).

Cormacao CHull 10-01-94 «Cucrema HOpMAaTHBHBIX ITOKYMEHTOB B CTpPOUTENbCTBe. OCHOBHEIC
TIOJIO’KEHUSD) HACTOSIINI OKyMEHT sIBIIsieTCsl pefiepalbHBIM HOPMAaTHBHBIM JOKyMeHTOM CHCTEMBI U
yCTaHaBJIMBaeT oOIIMe TEeXHWYeCKHe TpeOOBaHMS W TpaBHia, COCTaB M 00BbEM Teo(pH3MYECKUX
WCCIICIOBAaHUH,  BBINOJIHAEMBIX B COCTaBE  WH)KCHEPHO-TEOJOTMYECKMX  W3BICKAaHWH  Ha
COOTBETCTBYIOIINX JTamax (CTaausAX) OCBOCHHWS M HCIOJB30BAHMSA TEPPHUTOpHil: pa3paboTka
MPEANPOESKTHOW W TPOEKTHOW JOKYMEHTAIWH, CTPOMTENIBCTBO (PEKOHCTPYKIWA), IKCIUTyaTaIwist U
TUKBUAAINS (KOHCEPBALKS) IPEANIPUATHI, 3MaHUHA U COOPYKEHHUI.

Hactosmuit CBox mpaBuil SIBISETCS MEPBBIM CIEIHATH3UPOBAHHBIM JTOKYMEHTOM (eepaIbHOTO
YPOBHSI, PETJIAMEHTHPYIOIUM IIPaBUJIa MPOU3BOACTBA I€OPU3HUIECKUX HCCIEJOBAaHNH, BBITOIHIEMBIX
B COCTaBe MH)XEHEPHO-TCOJIOTHYECKUX HM3bICKaHUH. B CBs3M ¢ 3THM B JIOKyMeHTe c(hopMyIHMpoOBaHbI
WH)KEHEPHO-TEO0JIOTHYECKHE 3a/1auH, pelaeMble Teo(hpU3NUECKUMU MeTolaMHt (paszien 6) U IpUBEJCHBI
CBEJICHMSI CIIPAaBOYHOTO XapakTepa O (M3MYECKHX OCHOBAaX METOMOB (paszen 5), HeoOXoIuMble
IJIaBHBIM 00pa3oM HWHXKEHEpaM-TeoJIoraM M IPOEKTHPOBIIMKAM, YYacTBYIOUIMM B COCTaBJICHUH



3a/IaHUH TS TeO(U3HUECKUX UCCIIeOBaHU.
1. OBJIACTb IPUMEHEHMUA

Hacrosmmit CBox mpaBuil yCTaHAaBIMBAaeT OCHOBHBIE TEXHHYECKHE TpPeOOBaHMS U IpaBUIIa
MPOU3BOJICTBA TeO(PU3MYECKUX HCCICAOBAHUN NPU WHKEHEPHO-TCOJIOTHYECKUX M3BICKAHUAX JUIs
CTPOUTENBCTBA, O0ECHEYMBAIOIINE BBIOJHEHHE O0s3aTeNbHBIX TPEOOBAaHHUH, IPEIYCMOTPEHHBIX
CHull 11-02-96 «MuxeHepHble M3bICKaHUs Al cTpouTenbeTBa. OcHOBHBIE mosioxkeHus» u CIT 11-
105-97 «HXeHepHO-Te0I0TNIECKHe 3bICKaHus JUlsl CTpouTesibeTBa. OOIMe npaBuia IpOU3BOJICTBA
pabot». YacTs I.

Hacrosmmii MOKYMEHT YCTaHaBIMBAET COCTaB M METOABI IIPOM3BOJACTBA TI'eO(U3NUCCKUX
WCCIIEJIOBaHNH, amnpoOWPOBAaHHBIC IIPU HH)XEHEPHO-TCOJIOTHUECKUX H3BICKAHMAX B  Pa3IMIHBIX
WHKCHEPHO-TEOJJOTHYECKHX YCIOBHSIX, B TOM 4YHCJIE Ha TEPPUTOPHAX pPaCIPOCTPaHEHHS
cnenu(UIecKuX TPYHTOB M PAa3BUTHS ONACHBIX T'€OJIOTHYECKUX M HHKCHEPHO-TCOJIOTHYECKUX
IPOLIECCOB, M TpEIHA3HAYEH U1 IIPUMEHEHHS [OPUAWYECKMMH W (PU3MYECKUMH JIHLAMH,
OCYLIECTBIISIIOIUMH JIEITEILHOCTh B OOJACTH HMHIKEHEPHBIX W3BICKAHWH JJIs1 CTPOUTENHCTBA Ha
Teppuropuu Poccuiickoit @enepanuu.

2. HOPMATHUBHBIE CCBLJIKH

B nacrosimem CBojie mpaBuiI NPUBEIEHBI CCBUIKM Ha CIEIYyIONe HOPMATUBHBIE JOKYMEHTHI:

CHull 2.01.15-90 «MuxeHepHas 3aluTa TEPPUTOPUN 3HAHUH U COOPYKEHHUH OT ONACHBIX
TeoJIOTHYECKUX HporieccoB. OCHOBHBIE MTOJI0KEHHUS IIPOSKTHPOBAHMS.

CHullI 10-01-94 «Cucrema HOpMATHBHBIX TOKYMEHTOB B CTPOUTENHCTBE. OCHOBHBIC ITOJIOKEHUS.

CHull 11-02-96 «MHx)eHepHBIC U3BICKAHUS IS CTPOUTENHCTBA. OCHOBHEIC ITOJIOKCHIIY.

CHull 22.01-95 «["eonznka omacHBIX MPUPOAHBIX BO3ICHCTBHIY.

CHuII 11-7-81* «CTpouTensCTBO B CEHCMHYECKUX paiioHax».

I'OCT 8.002—86* «I'CH. I'ocynapcTBeHHBI HaA30p ¥ BEIOMCTBEHHBII KOHTPOIIb 332 CPEICTBAMH
n3MepeHuit. OCHOBHBIE TTOJIOKEHUS.

I'OCT 8.326-89 «I'CH. Merponorudyeckoe obecreueHue pa3pabOTKHU, W3TOTOBICHUA U
9KCILTyaTalliyi HECTaHAapTU3MPOBAHHBIX CpeCTB u3MepeHHs. OOIHe HONI0KEHUS.

I'OCT 9.602—89* «EnuHas cucrema 3aluThl OT KOppo3uu U crapeHust. CoopyKeHus! OA3EMHbIE.
O6mue TpeboBaHUS K 3aIIUTE OT KOPPO3HUNY.

I'OCT 12.0.001—82* «CCBT. Cucrema cranmapTtoB 1o Oe3zomacHOCcTH Tpyaa. OCHOBHEIC
TIOJIO>KEHHUSD).

T'OCT 17624—87 «betoHbl. YIIbTpa3ByKOBbIE METO/IbI ONPEIEIEHUS IPOYHOCTH.

T'OCT 20522—96 «'pyHTBL. MeTOIBI CTATUCTHIECKOH 00pabOTKH PEe3yIbTaTOB UCTIHITAHUI.

I'OCT 21.302—96 «Cuctema mNpOEKTHOH AOKYMEHTAlMM Uil CTPOMTENIbCTBA. Y CIIOBHBIE
rpaduueckie 0003HaUSHHS B JOKYMEHTAIMH 110 HHXEHEPHO-T'€0JIOTMYECKUM U3bICKAaHHSM).

I'OCT 23061—90 «I'pyHTbI. MeTOBI PAIUON30TOMHBIX U3MEPEHUN MJIOTHOCTH U BIAYKHOCTH.

I'OCT 25260—82* «llopoasl TOpHBIE. METOJ TMOJNEBOTO HUCIBITAHUS MEHETPAIMOHHBIM
KapoTakem».

I'OCT 25358—82 «MeToJ1 TOIEBOT0 ONPEAEICHUS TEMIIEPATyPBI».

CII 11-102-97 «HXE€HEPHO-IKOJIOTUIECKUE M3BICKAHUS U CTPOUTEIIECTBAY.

CIT 11-105-97 «/H)xeHepHO-TeONOTHIECKUEe HM3BICKaHUS A crpouTenscTBa. Yacte |. OOmue
NpaBHJIa MPOU3BOICTBA PAOOT».

CII 11-105-97 «WmxeHepHO-TeOIOTHIeCKHe U3BICKaHUs I cTpomtenbeTBa. Yacts 1. IIpasmna
MPOM3BOJICTBA pabOT B pailoHaX pPa3BUTHS ONACHBIX T'C€OJIOTHUECKHX W WHXKCHEPHO-TEOJIOTHYECKUX
MPOLIECCOBY.

CIT 11-105-97 «MHxeHepHO-TeONOTHUeCKHe M3bICKaHus Juisi crpoutenbeTBa. Yacts 11, [paBuna
MIPOM3BOJICTBA PabOT B paiiloHaX PacHpOCTPAHEHUS CIICITU(PHIECKIX TPYHTOBY.

CIT 11-105-97 «MHxeHepHO-TeoorHYeckre U3bICKaHus aisi crpoutenbetBa. Yacts V. TlpaBuia
MIPOM3BOJICTBA PabOT B pailoHaX PacIpOCTPAHEHHUSI MHOTOJIETHEMEP3IIBIX TPYHTOBY.

CIT 11-105-97 «MHxeHepHO-TeoIorHYecKrue M3bICKaHus JuIss crpourtenbeTBa. Yacts V. IlpaBuia
MIPOM3BOJICTBA PabOT B pailoHaX C OCOOBIMH MIPUPOJHO-TEXHOTCHHBIMHU YCIOBUSIMI.

CII 11-108-98 «M3bIicKaHHUsI HCTOYHHUKOB BOJIOCHA0KEHUS Ha 0a3€e MOA3EMHBIX BOI.

CII 11-109-98 «M3pIckanusi TPYHTOBBIX CTPOUTENBHBIX MaTepUaoBy.

PCH 60-86 «mxeHepHble U3bICKaHUS Ul CTpOUTeNnbCcTBa. CelicMuuecKkoe MUKpOpalloHNpOBaHuUE.
Hopwmsl npounsBosacTBa paboT».

PCH 64-87 «/mxeHepHble U3BICKAHUS ISl CTPOWTENBCTBA. TeXHHUYecKHe TpeOOBaHUS K



MIPOU3BOJICTBY TeO(QU3NIECKHUX pabOT. DICKTPOPA3BEIKAY.

PCH 65-87 «WHxeHepHbIe W3BICKAaHUS [UISI CTPOUTENBCTBA. TeXHUYECKHe TpeOOBaHHUA K
MIPOM3BOJICTBY reodpm3mueckix padoT. CelcMIdecKoe MUKPOPaHOHUPOBAHHE).

PCH 66-87 «/HXeHepHbIe U3BICKAHMS MJIsI CTPOMTENLCTBA. TeXHHYeckue TpeOOBaHUS K
MPOU3BOJICTBY reodu3ndeckux padbor. CelicMopa3BeiKay.

PCH 75-90 «/mXeHepHBbIe U3BICKAHUS M CTPOUTENbCTBA. [eXHMYECKHE TPeOOBaHMS K
MPOU3BOJICTBY reodu3ndeckux pador. KaporaxHbie MeTOIB.

P/l 153-39.4P-128-2002 (BCH) «MHxeHepHbIe W3BICKAHMS ISl CTPOMTENILCTBA MarruCTPalbHBIX
HeTenpoBOIOBY.

«VHCTpYKIHA 10 TpaBUMETpHUIECKON pa3Benke». — M.: Henpa, 1975.

«MHCTpYKIHS M0 MarHuTOpasBenke». — M.: Henpa, 1984.

3. TEPMHUHBI 1 OITPEAEJIEHUSA

3.1. TepMuHBI C COOTBETCTBYIOIIMMH OTIPEICICHHUAMH, HCIIOIb30BaHHBIE B HacTosimeMm CBome
NPaBHJI, IPUBEJICHBI B IPUIOXKEHUH A*.

* 31ech W jajnee B TEKCTE IPU CChUIKAX HA MYHKTBI M Pa3felibl, TaOJMIBI M MPUIOKCHHS UMEETCS B BHIY
Hacrosuid CBOJ IPaBmIL.

4. OBIIME ITOJIOKEHUA

4.1. Teodusznueckue ucclIeOBaHUS IPU HHKCHEPHO-TEOJOTMYECKUX H3BICKAHUSAX SIBISIOTCS
CaMOCTOSATEIILHBIM BUIOM padoT cormtacHo 1. 5.1 CIT 11-105-97 (uacts I). B cootBercTBHM ¢ 1. 5.7 CIT
11-105-97 (4yactb |) OHM BBIIOJHSIOTCS HAa BCEX CTaqusAX (3Tamax) NPOCKTUPOBAaHHS B COYETAHUHU C
JIPYTAMH BHJAMH WHKEHEPHO-TEOJIOTHICCKHAX PaboT C MEeNbIo:

OTIpeIeIIeHUs TEOJIOTHYECKOTO CTPOCHHUS MacCHBa TOPHBIX TIOPOJ;

BEISIBIICHUST TEKTOHHYECKMX HApPYINICHWH, B TOM YHCIIE AaKTHBHBIX, 30H IIOBBIIICHHOU
TPEUIMHOBATOCTH U 0OBOJHEHHOCTH;

oTIpeNieNIeHUs TITyOWHBI 3aJIeTaHNsl YPOBHS IOJ3EMHBIX BOJ, BOJOYIIOPOB, HAMIPABIICHHS IBIKCHIS
MOTOKOB TIOA3EMHBIX BOJ, a TaKKe THIPOTCOJIOTHIECKAX MapaMeTpOB TPYHTOB W BOIOHOCHBIX
TOPU30HTOB;

OIIPEJICNIEHUS COCTaBa, COCTOSIHYSI U CBOMCTB IPYHTOB B MACCUBE U UX U3MEHEHUN BO BPEMEHHU;

BBIABJICHUA U U3YUCHUA I'€OJIOTMYCCKHUX MPOLCCCOB U UX H3MEHEHUH BO BpPEMCHU,

MMPOBEACHUA MOHHUTOPUHTA OITACHBIX T'€OJIOTUYCCKUX U HHKCHEPHO-TCOJIOTUYCCKUX ITPOLECCOB;

CeiCMHYECKOT0 MUKPOPaHOHMPOBAHHSI TEPPUTOPHH.

4.2. Tlpu W3BICKAHUSX Ui Pa3pabOTKU MPEANPOSKTHON JMOKYMEHTAIMH Ha OOJIBIIMX IUIOMIAIX
(Tpaccax 3HAUMTENFHOW TPOTSHKCHHOCTH), B palOHAX C pPAa3BUTHEM OINACHBIX HWHXKECHEPHO-
TEOJOTMIECKHUX TPOIIECCOB U B OCOOBIX yCIOBUAX (Ienbd, moapadaTeiBacMble U YpOaHU3UPOBAaHHEIE
TEPPUTOPUHU), a TaKke TNPH  MOHHTOPHHIE  BO3MOXXHBIX  W3MEHCHHH  TEOJIOTHYECKOM,
TCOKPHOIOTUIECKOH M HKOJOTHYECKOW OOCTAHOBKH TEO(PH3MUYSCKUE HCCICAOBAHHS PEKOMEHIYETCS
BBITIOJTHATH B COCTaBE IMEPBOOYEPETHBIX PadOT.

4.3. Teoduznyeckre HCCICAOBAHKS O0JAMAIOT PSIIOM OCOOCHHOCTEH, BBIACISIONIAX HMX CPEAH
JPYTUX BUAOB MH)XEHEPHO-T'€O0JIOTHYECKUX UCCIIE0OBAHUI:

nojxydyaeMasa € MUX MOMOMIbBIO I/IH(I)OpMaL[I/ISI HOCHUT HHTCFpaHBHBIﬁ XapakTep, T.€C. OTHOCHUTCA K
ompejieiecHHOMY 00BheMY (a He K «TOUYKe») MOPOT;

reou3nUecKre METO bl MO3BOJISIOT MPOCIIEKUBATH TEOJIOTHUECKHE TPaHHIIBI HEMPEPHIBHO;

B psjge ciaydaeB MHGOpPManMs O XapaKTePUCTHKaX MaccHBa MOXKET OBbITh IOJIy4YeHa
MPEUMYIIECTBEHHO C IIOMOIIBI0 TEO(PU3NUYSCKUX METONOB (HAIpHMeEp, OICHKa HEOIHOPOIHOCTH
MAaCCHBa, ONpeeTICHHE JHHAMHYECKUX MOJYJICH yIIPYTOCTH);

reo(pU3U4YecKUe MCCIIEeA0BaHNs B OOJBIIMHCTBE CIydaeB NPOBOSATCS 0e3 HapyLIeHUs CIIIOIIHOCTH
M3y4aeMON TEOJOTHYECKOH CpeAbl M MOTYT BBIIOJNHATBHCS MHOTOKpaTHO (C J1000H 3ajaHHOM
MepHOINYHOCTHI0) 0€3 M3MEHEHUS YCIOBUI HAaOJIIOAEHNsS, YTO T03BOJIIET 3((EKTHBHO HCIIOIb30BaTh
UX JUISl IPOBEPKH T10JTydaeMoi MH(OpMaluK ¥ TPOBEICHUS MOHUTOPUHTa U3MEHEHUH T'€0JI0rHYecKOn
Cpebl;

reou3nvYecKue HaOJIOACHHS TTO3BOJISIIOT OILIGHHBATh COCTOSIHHE MOPOJ U JIOKAIM30BaTh y4aCTKH
MIPOTHO3MPYEMOTO €ro M3MEHEHHs (HanpuMep, HapsHKeHUE, CIUIONTHOCTh, BIaKHOCTh | 1Ip.);

FeO(bI/I?)PIquKI/IC HCCIIEAOBAaHNA IO3BOJIAIOT MNPOU3BOAUTH AUCTAHIIMOHHBIC Ha6J’lIO]leHI/I${, B TOM
YHCIIe B MPOIIECCe MOHUTOPHHTA;

FeO(bI/I?)I/IquKI/IC HCCIIEAOBAaHUA 110 CTOMMOCTH MW CpPOKaM BBIIIOJHCHHA BO MHOI'UX ClIy4dasax



MPEIIIOYTHTEIFHEE TOPHOIPOXOTIECKHX, MOJIEBBIX ONBITHBIX W APYTHUX BHUIOB M3BICKAHWH, OCOOCHHO
Ha CTaJnu 000CHOBAaHMS HHBECTHIINH.

4.4. HeoOX0UMBIM YCIIOBHEM IIPHUMEHEHHS JI000TO TeO(PH3MIECKOT0 METOJa SBISACTCS HAIHYHC
muddepeHInany uCcaeayeMbIX Cpesl N0 (U3UIECKUM CBOWCTBaM, JOCTATOYHOMU /I €€ YCTaHOBIICHHS
C TTOMOIIBIO UMEIOIINXCSl TEXHUUECKHX CPEICTB.

4.5. Teousnueckue METOIbI JODKHBI OBITh 00CCIICUCHBI:

COOTBETCTBYIOIIEH  ammaparypoif, TOYHOCTh KOTOPOH JODKHa O00ecreYnBaTh peLIeHHe
MIOCTaBJIEHHO 337241, C IOJIHBIM KOMIUIEKTOM HEOOX0INMOT0 000pY/I0BaHUS;

KOPPEKTHBIMU CHCTEMaMH HaOJIIOICHUH B Pa3JIMYHbIX YCJIOBHUSX MPOBE/ICHHS HCCIIEA0BaHNUI;

HaJIe)KHBIMH CTIOCO0aMH HHTEPIPETALNH PE3yIbTaTOB N3MEPCHUH.

4.6. T'eodmsuyeckre METOABI MO H3YYaeMBIM (U3UYECKUM TOISIM H HX TPUPOJAC, a TaKKe
CBOWCTBaM I'PYHTOB IIO/IPa3ACIIIOTCS Ha:

3JIeKTPOMAarHUTHEIE,

CEHCMOAaKyCTUYECKHUE;

MarHUTOMETPUYECKHE;

rpaBUMETPHUYECKHE;

ANepHO-(PU3NUECKHE;

ra3oBO-3MaHalMOHHEIE;

TEPMOMETPHUYECKHE.

4.7. Teousnueckre METOIbI IO TEXHOJIOTHIM (BHY) HAOIOICHUN TIOPA3ICIISIIOTCS Ha:

A’POKOCMHUYECKHE HJIH IMCTAHIIMOHHbIE;

Ha3eMHEIC,;

aKBaTOPHAJBHEIC;

CKBa)XHHHBIC;

TIOJI3¢MHEBIE;

nabopaTopHEIE;

CMEUIaHHBIX TEXHOJIOTHH.

4.8. CokpallleHHbIE Ha3BaHHs Te0(U3UUECKUX METOJIOB, HCIIOJIb3YEMbIe B HACTOSIIEM JOKYMEHTE,
NpUBENICHbl B MpWIOKeHHH b. Metonbl reodu3nyeckux HCCIeoBaHUl M KpaTkas XapaKTepHCTHKa
reou3NUeCcKIX METO/I0B MIPUBEICHBI B IpHIIOKeHusX B u I

4.9. B tex ciydasx, KOTJa IOCTaBJICHHAs WH)XEHEpPHO-reosiornyeckas 3agada (m. 4.1) He MoxeT
OBITh OJHO3HAYHO peEIleHa OJHMM U3 Teo(U3NYEeCKHMX METOJOB WM €€ pelIeHHe TpeoyeT
JOTIONTHUTEIBHON TPOBEPKH, CIENyeT HCHOIh30BaTh KOMIUICKC TEO(PH3MUECKUX METOIOB,
BKITIOYAIONTNHA |—2 OCHOBHBIX METO/Aa M BCIIOMOTATEIbHBIC METOJIBI, BEIOMpAaeMBIC IO pe3yiIbTaTaM
paboT, UCTIONB3YIOIUX OCHOBHBIC METOBI (TIprutoxkeHue J1).

OCHOBHBIMH SIBIISTFOTCSI METOJIBI, KOTOPBIE MOTYT pPEIIaTh 3aJady CaMOCTOSTEIFHO M OCHOBaHBI Ha
CYIICCTBEHHOM DAa3MYMN KOHTAKTHUPYIOIIUX IOPOJ IO CBOMCTBAM, OMPEACISAIONIAM CTPYKTYPY U
WHTEHCUBHOCTH UCCIIEAYEMOTO TIOJIS.

BcrniomorarenbHble METO/BI, KaKk IPaBHiIO, HE PELIaloT 3aJadl CaMOCTOSTENbHO, & MPUMEHSIOTCS
JUIl YTOYHEHWs pelleHHH, HalJEeHHBIX C IOMOILILI0 OCHOBHBIX METO/OB. MX NpUMEHSIOT uis
YTOYHEHUS! NPHUPOJIbI Te0OPU3NIECKUX aHOMANINH, JeTalu3alui TeOMETPUU Te0JIOTHYECKHX OOBEKTOB,
MOJIYYESHHUS IOTIOJHUTEIbHBIX XapaKTEPUCTHUK U3Y4aeMOil Cpeibl.

4.10. OCHOBHBIMH TIOKa3aTEJISIMH, KOTOpbIC BIHUSIOT Ha BHIOOpP PAIMOHAILHOTO KOMILIEKCA
METOJIOB, SIBIISTFOTCSI:

WHPOPMATUBHOCTh METOJa MO OTHOIICHHIO K pelaeMoi 3amadye B KOHKPETHBIX WH)KEHEPHO-
TEOJOTHICCKHUX YCIOBUIX;

CTOUMOCTH paboT, BHIMOIHACMBIX JaHHBIM METOJOM, M €r0 IPOHU3BOAUTEIEHOCTD, ONpEICIISIONas
Cpoku pabor;

KOJIMYECTBO 0OCITY)KHBAIOIIETO MEPCOHANA;

TPYJIOEMKOCTb U CIIO)KHOCTH 00pabOTKH PE3yIbTaTOB HAOIIOCHHNA.

4.11. Ilporpamma Teo(HU3MUECKUX HCCIEJOBAHUM, SBIIIONIAICS COCTaBHOM YacCTBIO MPOTPAMMEI
MHKCHEPHO-TE0JIOTHYECKMX H3bICKAHUM, pa3pa0aThiBaeTCsi HAa OCHOBAaHMM TEXHHUYECKOTO 3aJaHus
3aKa34yrKa C yU4eTOM COOpaHHBIX MaTEPHANIOB MO re0(U3UUECKON M3yUYEeHHOCTH TEPPUTOPHUH, a TaKKe
MaTepualioB MHXEHEPHO-TE€OJOTHYECKHMX W THAPOTEOJOrMYeCKHX M3bICKaHMKM MPOUUIBIX JIET,
BBINIOJIHEHHBIX HA MCCIENyeMOH TEPPUTOPHUH, WM B AHAJIOTHUYHBIX YCIOBHSX Ha MPUIETAIOIINX
y4JacTkax (TeppUTOPHUSX).

[Ipu pa3zpaboTke mporpaMMbl reOpHU3NIECKUX HCCIEA0BaHUM (hopMHpyeTcs: anpuopHas (H3MKO-
reoJIorHYecKasl MoJielb UCCIIEyeMO TEPPUTOPHUH, B COOTBETCTBUH C KOTOPOM M C yYETOM KaTerOpHH
CJIOKHOCTH WH)KEHEepHO-Teosorndeckux ycnoBuit (mpunoxenne b CIT 11-105-97 (wacts 1)), a Takxke B
COOTBETCTBMM C mpwiokeHusmMu b u JI Hamewarorcsi cocraB, 00beM, METOIMKA W TEXHOJOTHS



reo(U3UIECKNX UCCICAOBAHMUI.

B ciyuae, xorzma reousnyYecKue HCCIEAOBAHUS NPOBOISTCS KaK OTACIbHBIH CaMOCTOATEIbHBIN
BUA paboT, MporpaMMa COCTaBIISIETCSI TONBKO Ha TeopU3NIecKue paboThl U UCCIIEIOBAHNS.

4.12. TIporpamma reou3MUECcKUX HCCIIEIOBAaHUN JOJDKHA OBITH yBs3aHa MO 3a/adaM, CpPOKaM H
o0beMaM ¢ MporpaMMaMy IpyTuX BUJIOB U3BICKAaHUN BO M30€XKaHUe TyOIMPOBaHMS HIIH JUI SKOHOMHHU
BPEMEHH M CPEJICTB Ha MIPOU3BOJICTBO M3BICKATEILCKUX PadoT.

4.13. Tlpn mpousBoacTBe reo(U3MYECKUX MCCIIENOBAHMH HEOOXOAMMO COOJIIOAATh TEXHUYECKHE
TpeOOBaHus, U3JIOKEHHBIE B HOPMaTHBHBIX JokyMeHTax: PCH 64-87 mis anekrpopassenku, PCH 66-
87 mns ceiicmopasBenku, PCH 75-90 anst xapoTaxHbIX padoT, «IHCTPYKIUH 1O TPaBUMETPUUECKON
pa3Benke», «TeXHUYECKOW HHCTPYKLIMY IO MAarHUTHOM pa3BEAKE.

4.14. CpexnctBa M3MEpEeHUH, UCIIONB3YEMbIE ISl BHITIONHEHHUS TeO(pU3NIECKUX HCCIEeIOBaHUH, Ha
ocHOBaHWH 3akoHa Poccuiickoit @exepannn «O6 obecniedeHNN eINHCTBAa U3MEPEHUI» TOIDKHBI OBITh
aTTECTOBAHBI U TIOBEPEHBI B COOTBETCTBHH C TPeOOBaHMAIMH HOPMATHBHBIX TOKYMEHTOB I'occTanmapra
Poccun (I'OCT 8.002*, T'OCT 8.326 u ap.).

OpraHu3anuy, BBITONHIIONNE TeO(U3MUECKHE HCCICIOBAaHMSA, NOIDKHBI BECTH Yy4YET CPEICTB
M3MEpEHUH, TTO/JIeKAIHNX TOBEPKE B YCTAHOBJICHHOM MOPSJIKE.

4.15. Tlpu BeINOJIHEHUN Te0(U3NUECKUX pabOT JOJDKHBI COOMIONATHCS TpeOOBaHMSI HOPMAaTHBHBIX
JIOKyMEHTOB [0 OXpaHe TpyJa, 00 YCIIOBHSX COOJIOJEHMs MOXKapHOW OE30MacHOCTH M OXpaHe
okpyxarorieit mpupoauoit cpeast (FOCT 12.0.001* u mp.).

5. METOAbBI TEO®PU3NYECKHX I/ICCJIEI[OBAHI/Iﬁ
5.1. DJIeKTpOMArHUTHBIE MeTObI

5.1.1. 3J'I6KTPOM3FHI/ITHLIG MCTOZbI, OCHOBAHHBbIC Ha HM3YYCHHHU CCTCCTBCHHBIX U HCKYCCTBCHHO
CO3JaBacMbIX  DJICKTPOMArHUTHBIX IoJIe Pa3IUIHOr0  MPOUCXOXKACHHA, BKIHOYAOT MCETO/AbI
€CTCCTBCHHOT'O JJICKTPOMArHUTHOI'O II0JId, MCETOJAbl MOCTOSIHHOI'O (I/IJ'II/I HI/ISKO‘-IaCTOTHOFO) TOKa H
METOABI MECPECMCHHBIX 3JICKTPOMAIrHUTHBIX MOJICH.

Memoobt ecmecmeeHH020 INEKMPOMAZHUMHO20 NONA

5.1.2. Memoowvr ecmecmeennozo snexmpuyeckoco nons (Meronsl EIl) snmekTpoxumudeckoro u
ANIEKTPOKUHETHUECKOTO IMPOMCXOXKACHUSI OCHOBAaHBI Ha CBSI3M DJIEKTPONOTEHIMAJIOB 3TUX IOJEH ¢
HalpaBJI€HHEM U HWHTCHCHBHOCTBIO COOTBETCTBYIONIMX TpolieccoB. Ha wu3ydeHmn mosei
3JEKTPOXVMHUUYECKOTO IPOMCXOKACHUS OCHOBaHBI CIIOCOOBI OOHAapY)KEHHS W JIOKaJH3alud B
MPOCTPAHCTBE MECT KOPPO3MM METAIMYECKUX KOHCTPYKIMH WIM WX 3JIEMEHTOB, a TaKKe MECT
OKHCJINTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIMi, NPOTEKAlOIMX B Mopojax. Ha wu3ydyeHunm momei
3JIEKTPOKMHETHYECKOTO  NPOMCXOXKICHUsS, OOYCIOBIEHHBIX JIU(PPY3MOHHO-aICOPOIIMOHHBIMA U
(UIBTPAIMOHHBIMK TIPOLIECCAMH B IIOPOJaX, OCHOBAHBI CIIOCOOBI OOHApPYKEHUsI MECT ITUTaHHS,
(bunbTpanUK U pa3rpy3Ku eCTECTBEHHBIX U TEXHOT'€HHBIX BOJI.

B merone EINl npumensitorest nBa criocoba HaOMIOJEHUI: crioco0 MOTeHIMaNa, Korjaa Ha KaIou
TOYKE M3MEPSIOT MMOTEHIIMAJ [0 OTHOLICHUIO K KaKoii-ibo o0uield Touke npoduiis Win IUIOAIKH, 1
Croco0 rpajyeHTa MOTeHIHaNa, IPH KOTOPOM H3MepsieTcs Pa3HOCTh NMOTEHIMAIa MEXAY COCETHUMHU
Toukamu. VIHTepIpeTanus, Kak paBuiIo, BBIOJIHAETCS Ha KaUeCTBEHHOM yPOBHE.

Kaporaxx motenmumano cobctBenHoi momspusanuu (I1C), u3ygaromuii monst TOW e TPUPOJIEI,
MIO3BOJISIET BBIACIATH CyXHe U BOJIOHOCHBIE TUIACTHI, 30HBI MHUHEPATU3aIUY | T.11.

5.1.3. Memoo ecmecmeennoeo umnyivcroco snekmpomacuumuozo noasi (EMOMII3) ocHoBaH Ha
BO3HUKHOBEHHH JIOKATBHBIX AJIEKTPOMAarHUTHBIX TIOJICH MPU MEXaHO-3JIEKTPHIECKNX IPeoOpa3oBaHMsIX
TOPHBIX TIOPO/JI TTO]] BO3/ICHICTBUEM MEXaHMYECKUX HAarpy3ok. HYacTora 3JIeKTPOMAarHUTHBIX UMITYJIbCOB
ABJISIETCS WHAWKAaTOpPOM MPOLECCOB JeGopMalui B CKPBITOH CTaAWM WX Pa3BUTHSA, ITO3BOJISS
JIOKQJIN30BaTh MECTA MOJI'OTABIMBACMBIX HAPYNICHHUH CIJIOMIHOCTH.

Memoovt nOCMOAHHO20 (HU3KOUACHOMHO20) MOKA

5.1.4. Memoowvt conpomuenenus OCHOBaHbI Ha H3YyYEHHHM IIOJIA, CO3/IaBa€MOTO B MacCHBE
HNCKYCCTBCHHBIMU UCTOYHHUKAMH IIOCTOAHHOI'O HIIN HU3KOYaCTOTHOI'O MEPEMEHHOTO TOKa,
MPOIYCKAEMOT0 MEKIy IMUTAOIIMMH JJIEKTPOAAMU — 3a3eMIICHUSIMH. VI3MepsieTCst CHila 3TOr0 TOKa U
HANPSDKEHUE MEXAY IMPUEMHBIMH JJICKTPOJaMHU, 10 3HAYCHHUSIM KOTOPBIX C YYETOM T€OMETPHYECKOTO
K03 HIIMEeHTa YCTAHOBKH PACCUMTHIBAETCS KaXyIIEeCs COMPOTHBICHHE (px), SIBIISAIONICECS
mapaMeTpoM AJIEKTPHYECKOTO TMMOJS, KOCBEHHO XapaKTePU3YIOUIUM HCTUHHBIC 3JICKTPUYCCKUE
mapaMeTpsl TeOJIOTHUECKOW cpensl. [Ipy 3TOM yBelHYeHHE TeOMETPUYCCKHX Pa3MEpOB YCTaHOBOK
BEJICT K YBEIMUYCHHIO TNTyOMHHOCTH UCCIICIOBAHUH.



[Ipn u3MepeHnsIX HaNPSKEHUS 3JEKTPUIECKOTO MO B PA3JIMYHBIX a3UMYTaX BO3MOXHO H3ydEHHE
MPOCTPAaHCTBEHHON CTPYKTYpPbI TPYHTOBOTO MaccuBa. MeToqaMu, HCTIONB3YIOMIMMH 3Ty BO3MOXKHOCTb,
ABJITIOTCS: MeTOX ABYX cocTraBisttomux (MJIC), MeTon BEKTOPHBIX U3MEPEHUH AIICKTPHUECKOTO OIS
(BUDII), kpyroBeie HaOIOACHHUS.

OCHOBHBIMH ~ HCHOJB3YeMBIMH  MOAMGUKALMSMH ~ METOJA  CONPOTHBICHUS  SIBIISIOTCS
anekrponpodumupoanue (1) u BepTUKaNbHOE JICKTpUUEcKoe 30HaMpoBanue (BO3), BeImomHsICMBIC
Pa3IMYHBIMK YCTaHOBKaMH. | TyOMHHOCTH METO/1a CONPOTHBIICHUS OLIEHUBAETCS 110 MPUIIoXKeHuto 1.

5.1.5. Dnexrponpodunrposanue (D11) BHIIONHAESTCS TyTeM IPOU3BOJCTBA U3MEPEHUH C MOMOLIBIO
HEM3MEHSIEMON YCTaHOBKH C BBIOPaHHBIM LIAroM IO IPOMUIIIO.

OneKkTponpoGUINPOBAaHUE MOXKET BBINOIHATHCS B PA3IMYHBIX MOIU(PHUKALUIX, UMEIOIINX CBOH
NPENMYIIECTBA M HEJOCTAaTKH B 3aBUCHMOCTH OT CTOSAIIMX 3a7ad M YCIOBHH WX PpEIICHHUS:
CUMMeTpHYIHOE deThIpexdiekTpoaHoe (COII), IByXCTOpOHHEE TPEXIIEKTPOJHOE — KOMOMHHPOBAHHOE
(K3II), munonpaOe mByxcroponnee ([JI1). Bece atm Moam¢pukamu MOTYT OBITH HCIOJB30BAHBI B
BapuanTe AByXx coctasistomux (OI1 MJIC). OnHOBpeMeHHOEe HCIOJIh30BaHUE HECKOJIBKHX Pa3HOCOB
MIO3BOJISIET MTPOM3BOANTD HCCIICAOBAHUS HAa HECKONBKHX YPOBHAX ITyOMH. Yalme BCero mpuMeHseTcs
JIBYXPa3HOCHOE 3JIEKTPONPOUINPOBAHHE.

[epBuunbM pesynbraTtoM DIl ABsIOTCS rpadMKH KaXKyIIErocsi 3JEKTPUYECKOT0 COMPOTHUBICHHS
(px) BIOIB TIPODIIISL HAGITFO ICHHA.

Wutepnpetanus pe3ynsTatoB DIl gaeT BO3MOXKHOCTH ONPEAETICHUS IOJIOKEHHsS B IUIaHE I'PaHMIL
MOPO/I, UMEIOIIHNX Pa3HOe ylelabHOe dNeKTpruueckoe conpotusiieHue (YIC).

IMpu wucnons3oBanuu Il B Momudukammm MJIC Bo3MOXHA OIEHKa a3uMyTa IPOCTUPAHMS
M3y4aeMbIX IPaHHMI, a B ONAronpHusTHBIX YCIOBHUIX M INIyOMHBI MX 3aneraHus mno npodumo. B metone
BUOII nmpeameToM wHccneqoBaHWH B TEPBYIO OYepenb SBISIETCS OINpPEAEICHHE MECTOIOIOKCHHS
00bEeKTa, CO3AAI0IIETO AHOMAJIHIO.

5.1.6. Bepmuxanvroe snekmpuyeckoe 30HOuposanue (BD3) BHIIONHSAETCS MyTeM MPOU3BOICTBA
U3MEPEHUH KaXyIUXCs COIMPOTUBICHUN Py IPU U3MEHSIOIIUXCS JIMHEUHBIX pa3Mepax U3MEPUTEIbHON
ycTaHOBKH. Pe3ynbratoM siBisitoTcsi kpuBble BO3, npencrasmstomue co0oil rpaguky 3aBUCUMOCTH Py
OT JEHCTBYIOIIETO PAcCTOSHHS W3MEPHUTENBFHOH yCTaHOBKH (pasHoca — ). BD3, BeImomHseMsle B
HECKOJBKUX a3UMyTaX MPH HEM3MEHHOM ITOJIOKEHHUH [IEHTPa, HOCAT Ha3BaHue KpyroBeix BO3 (KB33).
[Ipn nCTIONB30BaHUM TUIMOJBHBIX HW3MEPHUTENBHBIX YCTAHOBOK METOJ] MMEET Ha3BaHHE IUIIOJILHOTO
AIEKTPUYECKOT0 30HIupoBanus ([133).

BepTukanbHble 3JeKTpUYECKUE 30HIUPOBAHUS BBIMONHAIOTCS KaK B OTAEIBHBIX TOUYKAX HIM IO
npoduisM, Tak M MO IUIOMIAAM HA MOBEPXHOCTH CYIIM WM Ha akBaTopusix. [IyOMHHOCTB
WCCJIEJIOBAaHUI W paspeliaroiias CIoCOOHOCTh METOIa 3aBHUCSAT OT COOTHOIICHHS COIPOTHBIICHUIM
MOPOJ] Ha X TPAHUIAX U OT Pa3MEPOB U3MEPHUTEIBHOW YCTAaHOBKH.

Wutepnpetanus kpuBeix BO3, BhIMONHAeMas pa3IUYHBIMU CIIOCOOaMU (IaJIETOYHBIM, METOJIOM
noabopa, ¢ MOMOIIBIO Pa3IMYHBIX KOMIIBIOTEPHBIX MPOTPAMM, METOJOM OCOOBIX TOYEK), MO3BOJIIET
omnpeznenats YIC NopoJl ¥ MOJI0KEHNE B IPOCTPAHCTBE T'PAHUI] TOPOI.

[To 3nHauenmsm YOC, HCHONB3ys YCTAHOBJIEHHbBIE CBSI3M M 3aBUCHMOCTH, BO3MOXHA OLCHKA
IapaMeTpOB COCTaBa MOPOJI, MX CTPOSHHS, COCTOSHUS U CBOWCTB.

5.1.7. B moougurayuu osyx cocmasuirowux memooa BI3 (BO3 MJC), ucmomszyemMoro mist
MOJNyYeHHsT MHGOPMAIMA O TOPU30HTAILHO HEOJHOPOIHBIX T'EORJIEKTPHUECKHX MAacCHBaX, KpoMme
TPaAUIMOHHBIX W3MEPEHUH Py MPOU3BOIAT M3MEPEHHs PAa3HOCTH MOTEHIMAJIOB B IPUEMHOW JIMHUH,
PacIoNoKeHHON MEePIEeHIUKYIIIPHO OCHOBHOW M3MEPHUTEIHHON YCTaHOBKE.

Wutepnpetanus kpussix B33 MJC npousBoguTcs € MOMOIIBIO CHEIHUAIbHBIX HOMOTpPaMM H
MO3BOJIIET ONPEAEIATh He TOIbKo YO, MOIIHOCTD M TIyOHHY 3ajieTaHHs T€03JIeKTPUIECKUX TPaHHII,
HO JIEMEHTBHI UX 3aJIeTaHHs.

5.1.8 beckonmaxmmnoe sneKmpuyeckoe 30HOUPO6anUe, BBINOIHIEMOE Ha HU3KUX 4YacTOTax C
MIPUMEHEHNEM CIEHATBbHBIX EMKOCTHBIX AJIEKTPOIOB, HCIOJIB3YETCA B YCIOBHUSX, I/I€ OCYIIIECTBICHHE
3a3eMJICHUS 3aTPyAHEHO (IpH paboTax 3MMOM, Ha CKAIBHBIX MOPOJAX, TBEPABIX HMOKPHITHX). B aToM
mogupukannn BO3 mpumeHseTcs yCcTaHOBKAa TOYEYHOTO 30HAMPOBAHUS, B KOTOPOH (QUKCHpyeTcs
TIOJIO’KEHHE OJTHOTO TIMTAIOIIETO 3JIEKTPoa (BTOPOii pacrosaraercs B «0ECKOHEYHOCTHY), a TPUEMHBIN
JIUIIONb repementaeTcs. [Ipu mpouiabHEIX HAOIIONEHUAX, KOT/Ia COCEJHUE YCTAaHOBKH IIEPEKPBIBAIOT
pasHOcaMH JApYr Jpyra, TOUYEYHbIE 30HIUPOBAHMS IEPECUUTHIBAIOTCS (TpaHCHOPMHUPYIOTCS) B
TPEXAICKTPOJHBIE M HHTEPIPETHPYIOTCS OOBIYHBIM CIIOCOOOM.

5.1.9. DOnexmpuueckas momoepagus, sBngomascs ~Moaubukaiued wmeroma BD3 ¢
WCIIOJIb30BAaHUEM MHOTOKAHAJIBHBIX (MHOTO3JIEKTPOJHBIX) YCTAHOBOK, IIPUMEHSETCS HMPH AETaIbHBIX
WCCIIeIOBAaHUSIX JBYMEPHO HEOMHOPOIHBIX pa3pe3oB. B asroit momampuxammum BI3 Bmons mpodums
HaOJIOIEHUI yCTaHABIMBAETCSI HAOOP 3JIEKTPOJOB, PACHOJIOKEHHBIX HAa PAaBHBIX PAacCTOSHUSX. lIpm
3TOM 3JIEKTPOBI MHOTOKPATHO MCIIOJIB3YIOTCS B Ka4eCTBE KaK IPHUEMHBIX, TaK U IUTAIOIINX.



O0paboTka W WHTEPIpETAMs NaHHBIX DJJIEKTPUYECKOW ToMorpaduud BeAeTcs C IMOMOIIBIO
CIEHUATBHOTO IIPOrPAMMHOTO 00ECTICUEHHSI.

5.1.10. Kapomaoic conpomuenenuii (KC) BBIIOIHAETCSA ITyTEM IIPOU3BOACTBA H3MEPEHHUN CHITBI TOKA
B IMUTAIOIIEH M HANpPSOKEHUS B NMPUEMHON JMHUAX M BBIYMCICHMS KaXKyIIUXCS CONPOTHBICHUH Pr
MOPOJ IIPH NIEPEMEIIEHUN U3MEPHUTEIHHON YCTAHOBKH (30H/1a) BAOJIb CKBAXHHBI.

OO0s13aTeIbHBIM YCIIOBUEM BBINIOJIHEHUST KapoTaxa meronoM KC sBisiercss oTcyTcTBHE 00CaIHBIX
MeTaun4eckuX Tpy0. KOHTAaKT MUTAIOMKX U IPUEMHBIX 3JIEKTPOIOB C IPYHTOM (CTEHKON CKBa)KHUHBI)
OCYILIECTBIISIETCS JINOO Yepe3 >KUIKOCTb, 3aIIOIHSIONIYIO CTBOJI CKBa)KHHBIL, JTH00 (B CyXHUX CKBa)XKHHAX)
MyTEM CIENUAIBFHOTO MPIKHUMa 3JIEKTPOJOB K cTeHKe. [Ipu paboraXx B CKBaKMHAX, 3aIllOJHEHHBIX
BOJIOH, M3MEPEHHsS MOTYT BBINOJHATHCS HENPEPHIBHO B TIpoliecce IepeMeleHus: (TMOAHATHS WIn
OITyCKaHMsI) 30HJa, B CYXUX CKBa)KMHAX W3MEPEHUS BBINOJIHAIOTCS B TOYEUHOM pexuMe. Pesynprarom
KapoTaka SBIIIOTCS KapOTakKHble auarpaMMbl (rpaduku 3aBHCUMOCTH P, OT TiiyOuHbl). [lpu
MHTEPIPETANH KapOTaXHBIX AWArpaMM OINPEIEIIETCS MOJO0XKEHHE TPAaHHIl IOpPOJI, NMEepeceKaeMbIX
CKBaXHHOM, 1 ux YOC.

5.1.11. Boxosoe rapomascroe sonoupoearue (BK3) BBIMOMHSICTCS TMyTeM OMNpPEIENICHUS pPx B
HCCIEAYeMbIX TOYKaX CKBA)XMHBI TIPH HCIIOJIB30BAaHUM HaOopa 30HIOB pa3lNYHOTO pasMmepa. B
pe3ysbTaTe KOJMYECTBEHHO XapaKTEPHU3YETCsl TEONICKTPHUECKOE CTPOCHHE OKOJOCKBAKUHHOTO
MPOCTPAHCTBA HA PA3IMYHBIX PACCTOSHHUAX OT CTBOJA CKBAXXMHBI. DTO MO3BOJISET CYIUTH O IIyOHHE
MPOHUKHOBCHUSI B TOPOABI OYpPOBOTO pacTBOpa M YICJNBHBIX CONPOTHUBIICHHSAX ITOPOJ, BCKPBITHIX
CKBa)XUHOM.

5.1.12. Toxoevlii kapomadic BBIONHAETCS B CYXHMX CKBR)XHHAX IIyTEM H3MEPEHHsI CHIIbI TOKa B
MUTAIOIIEH LEenu NpU IepeMelleHnd 30HAa. [Ipu 3TOM OleHMBAeTCs IOJ0KEHHE TPAHUIl MOPO,
00ecreynBaOUIMX Pa3IMYHbIe YCIOBHS 3a3€MIICHHS IIMTAIOLIETO 3JIEKTPO/a M, COOTBETCTBEHHO, CHJIa
TOKa.

Moaudukanueii TOKOBOTO KapoTaxka SIBIICTCS daekmpoounamuyeckoe 30Houposanue (D]13),
KOTOpPOE COBMEIIIAET TOKOBBIH KapoTaX ¢ JMHAMWYECKUM 30HAnpoBaHreM. Oba MeToaa ncciaejoBaHus
BBITIOJTHAIOTCS OJHOBPEMEHHO €MHBIM H3MEPUTEIBHBIM 30HAOM — CKBAXHHHBIM CHAPSIJIOM.

5.1.13. Pesucmusumempus (Pe3) sBusgercs meromom ompeneneHuss YOC cpeapl (TpyHTa WiIH
KHUJKOCTH), TTOMEINAeMO B cHenuainbHyI0 (GopMy (PE3UCTHBHMETp), COAEPKALIYI0 B KOHCTPYKLHUH
MHUTAIOIUE ¥ TPHEMHBIE 3JIEKTPOABI, IyTEeM H3MEPEHHUs CHJIbl TOKA W HANpsDKEHHWA. BO3MOXKHBI
BapUaHTHl M3MEPEHHUH NPH MOMEIICHUH W TIEPEMENICHUH PE3UCTHBUMETpPA B HCCIEAYEMOM BOZOEME
WM CTBOJIE CKBaXXUHBI. [1o n3MepeHHOMy 3HaueHHI0 YOC M MMEIOIIMMCS KOPPEISIIMOHHBIM CBS3SIM
ero ¢ rmapameTpaMm¥ COCTaBa MOpPOJ, MUHEpATH3aI[Mel JKUIKOCTH OLIEHMBAIOTCS 3THU XapaKTEPUCTHKH,
00OHapYKMUBAIOTCS YIaCTKH U3MEHEHHSI MUHEPAIIU3aluH BOJIBI B HCCIIEAYEMOM BOJJOEME WITH CKBa)XKUHE,
CBHJIETENBCTBYIOIUE O pa3rpy3ke MOJ3EMHBIX WIJIM MOTJIOUIEHHH MOBEPXHOCTHBIX BOJ, a TaKKe O
HAJIMYMH NCTOYHUKOB 3arpsI3HEHHSL.

5.1.14. Memoo 3apsicennoco mena (M3T) mo3BoiseT M3ydyarh paclpeieicHAe MOTEHIUANa HIH
rpajiueHTa MOTEHNHala Ha MOBEPXHOCTH 3€MJIM, CO31aBA€MOT0 HMCKYCCTBEHHBIM HCTOYHHUKOM TOKa,
PacIoNOKeHHBIM B 3apsDKacéMOM TeJie, HaxoHsdIleMcs B CKBaXHHe. B 3aBucmMmocTn oT 3ajgad w,
COOTBETCTBEHHO, MOAN(HKALMK METO/a 3apsDKACMBIM TEJIOM MOJKET CIYXHTh JIMOO OIycKaeMbIi B
CKB&)KMHY MEIIOUEK C COJIbIO, CO3/IAIOIIHNI MIPU PACTBOPEHNH JIEKTPOIIUT, 00JIaIa0IIUH 1TOBBIIICHHON
3JIEKTPOIIPOBOAHOCTBIO (TMAPOTEOJIOTHYECKNH BapHaHT), JMOO BCKPBITHI CKBAXXHHOW MPOBOJIHUK,
TaKkoM, KaK pyAa, MeTaJuIMdecKas KOHCTPYKIHS (TaKk Ha3bIBAGMbIM «PYAHBIM BapuaHT»). V3ydeHue
OKBUIOTEHIUAIBHBIX JIMHUH Ha MOBEPXHOCTH 3E€MJIM IMO3BOJISIET CYJWTh B IIEPBOM ciydae o
HaNpaBjIeHUH M CKOPOCTH (HIBTPAlMM IOJ3EMHBIX BOJ, BO BTOPOM — O TIPOTSDKEHHOCTH H
KOH(UTypaLuy UCCIeYEMOTO MPOBO/ISIIEr0 00bEKTa.

Memoo evi36annoil nonapuzayuu

5.1.15. Memoo evizgannou noaapuzayuu (BII) BBIMONHSAETCS ITyTeM W3yYCHHS BTOPHUYHOTO
JJIEKTPUYECKOTO  TOJsI, OOYCIIOBIEHHOTO  IEKTPOXMMHYECKMMH W 3JEKTPOKHHETHYECKUMHU
IpoleccaMy, BO3ZHUKAIOUIMMH IIPU MPOIYCKaHNUHM TOKA B TOPHBIX IOPOJax, COAEp KalliX MUHEPAIbI C
9JIEKTPOHHBIM THIIOM IIPOBOJMMOCTH M BHYTPHIIOPOBYIO Biary. MHTeHcuBHOCTh mponecca BIT —
MOJIIPU3YEMOCTh (1)) OIPENIENSETCS C UCTIOIb30BAaHUEM TPEX OCHOBHBIX CIIOCOOOB U3MEPEHHUSL.

Wzmepenne BII 6o spemennoii obracmu (Mau B UMITYJILCHOM PEXHME) OCHOBAHO HA PErUCTPALIUH
pa3sHOCTH MOTEHLMAJIOB B IPUEMHOW JIMHWM BO BpEeMs M 4Yepe3 OIPEAEIEHHOE BpeMs Iocie
BBIKJIFOUEHHSI TPSIMOYrOJbHOTO HMIIyJIbCa TOKa B MHUTAaOLIed JuHUM. M3yuaemas Kaxymascs
MOJIIPU3YEMOCTH (1)) BBIYHMCIISIETCS KaK OTHOLIEHUE BBI3BAHHON MOJSIPH3aLUK Yepe3 (PUKCHPOBaHHOE
BpeMs T0CiIe OTKIF0YEHHs TUTaromero Toka (AU,,) kK HampspkeHUto Bo30yxaaroero Toka (AU).

Amnaumyono-yacmomuvie usMeperus TONAPU3YEMOCTH OCHOBaHBI Ha M3YYCHUM OIS IIPU
NPONYCKaHUM B MHUTAIOMIMX JIMHUSX [EPEeMEHHOr0 TOKa JBYX pas3iM4HbIXx dacToT. [lapamerp



nossipu3yemoctu (PFE) BerumciseTcss kak OTHOIIEHHE pa3sHOCTH d(pdeKkTa Ha HU3KUX W BBICOKHX
4acTOTax K JIEKTPUYECKOMY IOJII0 Ha HU3KOH 4acToTe.

Dazoso-uacmomnvle uMepenuss OCHOBaHBI Ha (ukcanmu caBura (a3 OCHOBHON TapMOHHMKH B
MPUEMHOMN JINHUH OTHOCUTENILHO TOKOBOM.

Merton BII Moxer ucmosnp3oBarbesi B Moau(UKanuu, kKak 3oHaupoBanus (B33 BII), tak n
npodumuposanust (31 BII). Ilpm 5TOM NPUMEHSIOTCS TaKUE >KE€ YCTAaHOBKM, KaK B METOJE
conportussieHnii. Meton BI1 He0OX0IMMO MPUMEHATH B KOMIUIEKCE C METOAAMH CONPOTHUBIICHHSI.

Wnrepnperaums BII mpousBoauTces npu npoduinpoBaHUM HAa KauyeCTBEHHOM YPOBHE, a IpH
30HAUPOBAHUM HCIOJB3YIOTCA COOTBETCTBYIOLIME KOMIBIOTEPHBIC IPOTPaMMBl WM HaneTku. [Ipu
reoJOrM4ecKoil MHTepIpeTalul pe3ynbTaToB Metoga BII MCHonb3yloT ycTaHOBIEHHBIE CBSI3U Ty C
BEILECTBEHHBIM COCTaBOM IIOPOJ WM HX COCTOSIHHEM (Mep3joe — Tajloe) WIN CYISIT O HaIUYUU
PYIOHBIX MHHEPAIIOB U 3JIEKTPONPOBOAALINX TET

Memoodvl nepemennplx INeKMPOMAZHUMHBIX RONE

5.1.16. I3 MeTomoB 3IIEKTPOPA3BEIKH IEPEMEHHBIMU SJICKTPOMATHUTHBIMU TOJISIMHA B TIPAaKTHKE
WHKCHEPHBIX M3BICKAHMI dallle BCEro HCIOIb3YIOTCSI METOJbI, OCHOBAaHHBIE HA W3MEPEHHH
MCKYCCTBEHHBIX YCTQHOBHUBILUHMXCS TapMOHMYECKMX WJIM HEYCTAHOBHMBLIMXCS TMOJNEH pa3iu4HON
9acToThl. [IpeMMyInecTBOM METOAOB MEPEMEHHOI0 TOKa SBISETCA BO3MOXHOCTb BBINOJIHATH
HaOJroIeHUs 03 TajJbBaHUYECKOTI0 KOHTAaKTa (0€3 3a3eMJICHUN ).

5.1.17. YVemanosuswiueca zapmonuueckue noisi UCTOIB3YIOTCA B CISAYIOIINX METOAAX !

YaCTOTHBIE 3JIEKTPOMArHUTHBIE 30HANpoBaHus (UOM3) B pa3inuHbIX MOANDHUKALIHAX;

cobcrBenHo yacToTHbIe (U3), nuctannuonnsie (/13), nzonapamerpudeckue (13);

IIPY TaJbBAaHNYECKOM MM MHAYKTHBHOM CIIOCO0€ BO30YKACHUS OIS PAa3IHIHBIX YacTOT;

JUIONbHOE HMHAYKTHBHOE mpoduaupoBanne (JUII). Jlpyroe wucmonb3yemMoe Ha3BaHHE —
JUIIONBHOE AIIEKTpOMarHuTHoe npogunupoBanue (JJOMII);

paIroKOMIapannoOHHbBIH METO (PaIHOKHII);

pamuoBonHOBOoe mpocBeunBanue (PBII). Jlpyroe wucnomb3yemMoe Ha3BaHHE — paaHOBOJIHOBAs
reourTpockonus (PBI'N);

31eKTpoMarHuTHeIM kapoTax (OMK), Bkmouaromuit puanextpudeckuit ([IK) M MHIYKIHMOHHBIN
(UK).

5.1.18. Yacmommnoe snexmpomacnumuoe 3onouposarue (4OM3) SBIseTCS METOIOM, U3YUAIOLIHM
ANIEKTPUUYECKYI0 MJIM MAarHUTHYIO COCTaBJIIOIIYIO 3JIEKTPOMAarHUTHOTO TIOJIs, CO3/1aBacMOro
rajJbBaHUYCCKUM (C MOMOIIBIO 3a3¢MJICHHS) WM UHAYKIIHOHHBIM CIIOCOOOM IMPH MOMOIIM TUTIONS HITH
neriu (pPaMKH), MHUTAEMBIX MEPEMEHHBIM TOKOM. B 3aBHCHMOCTH OT HCHOJB3yeMOW MouduKaiuu
METOJIa PETUCTPUPYETCS HAPSHKEHHOCTh KOMIIOHEHTOB MarHUTHOM (Hyyz) win anexkrpudeckoit (Eyy,z)
COCTAaBJISOLIEH MOJIst (MTOJHOTO BEKTOPA, OTJACIbHBIX KOMIIOHEHTOB HJIM UX OTHOLICHHUS) KaK (HYHKIHU

MepHoaa TMEepeMEHHOro Toka (+/ T ), paccTosHMA MeXIy H3TydaTreideM U HpueMHHKoM (), WIu

0000IIEHHOTO  AIIEKTPOMAarHUTHOTO —I1apamMeTpa p(p:|k|-r), roe K — BOJHOBOE 4YHCIIO).

O¢ddexTuBHOE Kaxkymieecs CONPOTHBICHUE (Po) BBIYHCISIETCS W3 OTHOIICHUS W3MEPEHHOW pa3HOCTH
MOTEHIIMAJIOB B IPHEMHOM YCTPOWCTBE K CHJIE TOKa B H3JIydaTelle C Y4eTOM TE€OMETPHYECKOTO
k03¢ dULKeHTa YCTAHOBKH. YMEHbIIAs YacTOTy TOKA, YBEIMYMBAIOT TJIYOWHHOCTh HCCIIEIOBaHMS
BCIIEICTBHE «CKUH-d(PPEKT.

MeToapl MHTEpPIpETAlMM KPUBBIX YAaCTOTHOTO 30HIMPOBAHUSA pPa3pabOTaHBl B OCHOBHOM JJIs
cilydass TOPH3OHTAJIBHOTO CTPOEHHUS pas3pe3a. B  pesynapraTe ycTaHaBIMBaeTCsS IOJO0XKECHUE
TOPU30HTAIBHBIX WM CyOrOpH30HTANBHBIX TPAHMI[ MOPOJ, XapaKTePU3YIOMUXCA OTIMYAOIIMMUCS
VY3C u (nm) IUAIEKTPHIECKOH MPOHUIIAEMOCTHIO.

l'eonornveckoe WCTONKOBaHWE IMONYyYaeMBIX MAaTEPHATIOB BBIIONHICTCS B OCHOBHOM Ha
KadyeCTBEHHOM YypPOBHE C WCIOJNB30BAaHUEM HMEIOMIUXCS CBEOeHHH O 3aBUcHMOCTAX YOC U
JIBJICKTPUIECKON MPOHUIIAEMOCTH OT COCTaBa U COCTOSHUS HCCIICYEMBIX ITOPO/T.

5.1.19. Illpu ounonvhom  undykmusnom  npouiuposanuu  (AUI1) wm  Ounonvrom
anekmpomachumuom npoguiuposanuu (JADOMII) wn3ydaercs TOBENEHHUE H3MEPSEMOTO IMapameTpa
AJIEKTPOMArHUTHOTO TOJISl (HANPSIKEHHOCTh, OTHOIIEHHWE KOMIIOHEHTOB BEKTOpa HAMPSKEHHOCTH)
BIOJH Tpoduns HabmoxeHni. MonupukanusMu 37IeKTPOMArHUTHOTO NPO(HUIMPOBAHUS SBISAIOTCS
BUDIT (BhICOKOWACTOTHOE dJEKTpOMarHuTHOe mpodwimpoBanne) u  HOII  (HempepbhiBHOE
ANIEKTPOMAarHUTHOEe TpoduaupoBanne). MHTepmnperanus TaHHBIX NPO(UIMPOBAHUS ITO3BOJSIET
YCTaHOBWTH TIOJIOKCHHE T€OJIOTHUECKUX TPAHUI] WIX JIOKAJIBHBIX MPOBOMSIINX OOBEKTOB B IUIAHE, a
MpY OJIArOTIPHUSITHBIX YCIOBHUSIX OLCHHUTH COCTAB MOPO/T.

5.1.20. B paduoxomnapayuonnom memode (paduoxkun) W3y4daeTcs IOJ€  yJaJCHHBIX
JUTMHHOBOJIHOBEIX ([IB) mmu cBepxmmuHOBOMHOBEIX (CJIB) pammocrannmii. Meton nmpuMeHseTcs B



MOTUPHUKAIHN TPOGUINPOBAHIS C U3MEPEHUEM 3JICKTPHIECKUX M MATHUTHBIX COCTABIIIONINX MO U
a3uMyTa BEKTOpa HANPSHKEHHOCTH TONA. 1lo TONO0KEHWIO XapaKTepHBIX aHOMAIMH Ha Tpoduie
(hUKCHPYIOTCSA TPaHUIBI TOPOJ ¢ pasHBIME YOC U (WIIH) TUIIEKTPUIESCKON MTPOHUIIAEMOCTBIO.

5.1.21. B memode paduogontosozo npoceeuusanusi (PBI1) Ha BRIOpaHHBIX ONTHMAJIBHBIX PA00YHUX
Y4aCTOTaX M3MEPSIOTCS KOMITOHEHTBI AJISKTPOMArHUTHOTO IIOJISI (RJIEKTPUYECKHE WM MarHUTHBIE) W
U3y4yaeTcs IOTJIOUIEHHE OSHEPTUM PaJMOBOJH IOPOJAMH, TI'€OJIOTHYECKUMH WM TEXHOT'€HHBIMU
00pa3oBaHMAMH, HAxXOASAIIMMUCS Ha TpPacce paclpoCTPAHEHUS BOJIHBIL, MEXAY HPUEMHOH H
U3IIy4arouie aHTEHHOM.

[epenaTunk ¥ IPHEMHHK C M3JIyYaloOIIeil ¥ IPUEMHOM aHTEHHaMHU PacIoJiaraloTcss OOBIYHO B JIBYX
CKBaXMHAX WIH B CKBAXWHE W Ha MOBEPXHOCTH, BO3MOXHO TaKKe MPO(HUIMPOBAHWE BIOIH OTHOMN
CKBaXWHBI. AHANN3 TIIONYYEHHBIX MAHHBIX II03BOJISIET ONPEACTATH YIENBHOE COMPOTHBICHHE U
JIURJICKTPUIECKYIO TPOHHUIIAEMOCTh IOPOJI B ECTECTBEHHOM 3alleTaHMM M WX paclpeleiicHHe B
n3ygaeMoM obbeme cpensl. Juamazon npumensembix 9actoT (0,1 — 30 MI'm) mo3Bomsier paboTats B
MOPOJax ¢ YACITbHBIM MIIEKTPUIECKUM CONpOTHBIeHHEM OT 20 OM'M U BBIIIE TIPH PACCTOSHUH MEXKIY
CKBaXMHAMH OT 5 110 60 M.

OcoObIM yCJIOBHEM IPUMEHEHHsS MeToJa SIBJISETCS HaJMuUe CKBAXHH C 00caakoil crTBoia
paaronpo3payHbIMU (MOJIMATUICHOBBIMH) TPYOaMH C BHYTPEHHHUM JIMaMETPOM He MeHee 45 MM.

5.1.22. Tlpu anekmpomacnumuom rapomadice (OMK) BO30YyXKIEHHE MOJII M €r0 PErUCTpaIlHs
MPOU3BOJIATCS C IOMOIIBIO AHTEHH — MarHUTHBIX JUIOJEH (KaTyliek), IepeMenaeMblX BJI0Jb CTBOJIA
CKB)XUHBI TIPH IOCTOSHHOM PAacCTOSHMM MEXIy HUMH. Perucrpupyemas pa3HOCTb IOTEHIHAJIOB
cBsa3aHa ¢ YOC mopod U UX JUDIEKTPUUECKONW MPOHUIIAEMOCTHIO. YCJIOBHUEM BBIMOJHEHUS PaboT
SBIISICTCS OTCYTCTBHE METAIUTMYECKON 00cagku CKBakKWHBI. OIIEHKa BIAKHOCTH ITOPOJ IIPOU3BOIMUTCS
M0 KOPPEISAIHOHHBIM 3aBHCHMOCTSM JHRJICKTPHUYECKOH TIPOHWUIIAEMOCTH OT COICp)KaHUS BOJPBI,
YCTaHOBIICHHBIM [UISI TIOPOJ Pa3NuYHOrO cocTaBa. DMK MOKeT BBITOTHATHCS KaK B CKBaKHHAX,
3aII0JTHEHHBIX JKAIKOCTHIO (OYPOBEIM PacTBOPOM), TaK M B CYXHX.

5.1.23. Heycmanosuguiuecs unu umMnyibCHsie noJis HCIOAB3YIOTCS B CICIYIOIUX METOAAX:

MeToJ IepexoaHbix npoueccos (MIIII);

30HaUpoBaHue cranoBiaeHueM nois (3CII);

paauonokanuoHHoe 3oHaupoBanue (PJI3);

PannoIOKallMOHHAs a3POChEMKA.

5.1.24. B memoodax sonduposanus cmarnosrenuem nois (3CII) u nepexoonvix npoyeccos (MIII)
PErHCTPUPYETCs MPOIECC CTaOMIIN3AIMH T10JIs1, BOSHUKAIOLIETO MPU UCKYCCTBEHHOM BO30YXKIICHUH €TO
MPSAMOYTONEHBIMA HMITYJIbCAMH TIOCTOSHHOTO TOKa. PasnmmyaroT aBe MOIMU(UKAIMH METoJa: B
«ommxuerr 3ome» (3CB3), koTopas HaxoAWT HaWOOJbIICe MPUMEHCHHE B PEHICHUH HHXCHEPHO-
TeOJOTMIECKHX 3a/1a4, U «B nanbHei 30He» (3C/13). [lo pe3ynpraTamM H3ydeHUs Mporecca CTAaHOBICHUS
OIIPEICIISAIOTCS IPUBEICHHBIE KaXYIHeCss CONMPOTHBICHUS (Pr) U CyMMapHasi MPOBOAUMOCTh (St) JIs
Pa3IMIHBIX BpeMEH CTaHOBIEHUS 1o (1), MeHbIIee U3 KOTOPHIX OTBEYaeT BEPXHEW YacTH paspesa, a
HanOompiree — 00OOIMIEHHON XapaKTEpPHCTHKE pa3pe3a B IeloM. VHTeprpeTaluy HaJeTOYHBIM U

MAaIIMHHBIM CIIOCOOOM TO/BEpraroTcsl rpaduku 3aBUCUMOCTH P MU St OT J2nt . Tlo pe3yiasTaTamMm
MHTEPIIPETALNH BBITIOIHAETCS pacWwICHEHHE pa3pe3a 110 BepTHKAIN Ha CJIOU ¢ pa3indHbeMu YOC.

5.1.25. Ilpu paouonoxkayuonuom 30HO0uposanuu (PJI3) W3ydalOTCS CHUTHAIBI, SBISFOIIUCCS
OTpPaXEHUSIMH KOPOTKHMX paJMOMMITYJIbCOB OT  IIOJMOBEPXHOCTHBIX 00BEKTOB. I3ydaroTcs
KHHEMAaTH4YeCKHE M JTUHAMHUYECKHE XapaKTePUCTUKH, BEJIMYMHA KOTOPBIX 3aBUCHT OT PAcCTOSHHS 10
OTPaXaIOIIEro OOBEKTa M JIIEKTPUUECKHX CBOMCTB cpeabl. PJI3 BhIMONHSAETCS Kak B OTICIBHBIX
TOYKax, TaK W TpH HaOmoaeHusx Broib npodumieit. ITo pesynpraram PJI3 crpositcs BpeMmeHHBIE
pa3pesbl, Ha KOTOPBIX OTOOpakaeTcsl IMOJIOKEHHE TPaHuI] B KOOPIAMHATAX BPEMEHH ITPOXOXKICHHMS
30HAMpYIomIero curiana. OHu MOTyT OBITH IIPeoOpa30BaHbI B pa3pe3bl PeabHbIX TIIyOUH MPU HATUUUU
JAHHBIX O CKOPOCTAX PAcCIpPOCTPaHEHHUS PaJMOBOJIH BO BMeHIamomiei cpeae. g momydeHus 3Tux
naHHbiX PJI3 BeImonHAETCS B pexkume rojorpada, KOrja HM3MEpeHHs MHpPOBOISTCS NpPU pa3Hoce
NPUEMHOT0 ¥ Tepe/aloliero ycrpoicTBa. J[MHAMUYECKHE XapaKTEPUCTUKU IIO3BOJISIOT OLCHUBATh
COCTaB M COCTOSIHUE TTOPOJI Ha TPAacCe pacpOCTPpaHEHHS CUTHAIIA.

I'myOMHHOCTE MeTOJa OompeAemseTcs AMIIEKTPHUECKON MPOHHIAeMOCThI0 B YOC 30HAMPYEMBIX
noposa. B BOJOHACBHIIIEHHBIX IECYAHO-TIIMHUCTBIX TPYHTAaX OHA HCYHCIAETCS IEPBBIMH METpaMH
(npunoxxenue P), B MHOTOJIETHEMEP3IIBIX MTOPOAAX, JIEAHUKAX, CYXHUX MECKaX — JECATKAMU M COTHSIMH
METpOB.

Jnsa PJI3 wmHOrga WMCmonb3ylOTCs JApYrMe HasBaHUS — TEOPaJHOJIOKAIIOHHOE 30HANPOBAaHUE
(I'PJI3); reopaauoiokaioHHOE MoAIoBepXHOCTHOE 30H1upoBanue (I'TI3).

5.1.26. Paduonoxayuonnas aspocvemka TPEACTaBIseT coboit Momudurammoo PJI3, B koTOpOit
W3TyJaomas W TpHEeMHas aHTCHHBI pAacHojararoTcs Ha JIeTaTeIhbHOM ammapaTe, a OOIydeHHUIo
MOJIBEPraeTCs ONpeieIeHHasl IUTOMalb 3eMHOM MoBepXHOCTH. [lomydaeMble TaHHBIE TPEOOPa3yIOTCS B



BHICOM300pKEHUS, TOMOOHBIE a’po(OTOCHUMKAM. XapaKTEepHbIE OCOOCHHOCTH HW300paKeHUs
(TJI0THOCTH TOHA, PUCYHOK, CTPYKTYpa U Jp.) MO3BOJISIIOT CYANUTH O COCTOSIHUU IPHIIOBEPXHOCTHOTO
CJIOSI TIOPOJI WJIH TI0YB — B MEPBYIO 04EPe/lb O €ro 00BOJHEHHOCTH.

5.2. CeiicMOaKkycTHYECKHE METO/bI

5.2.1. CelicMOaKyCTHUECKHE METOJbl OCHOBAaHbl Ha M3YYCHHU AWHAMUYECKHX U KMHEMaTHYECKUX
XapaKTEepUCTUK YIPYrHX KojeOaHWil B cpele, CO3/1aBaeMbIX HCKYCCTBEHHBIMH HWCTOYHUKAMHM
B030yxneHus. [IpeAnochUIKOil HPUMEHEHUS CEeWCMO-aKyCTHYEeCKHUX METOJOB SIBIISIETCS pasiiMyue
CKOPOCTEH pacHpOCTpaHEHHs YIPYTUX BOJH M XapaKTEPUCTHK HX IIOTJIONICHHUS, OOYCIOBICHHOE
COCTaBOM, CBOMCTBAMH M COCTOSIHUEM TPYHTOB.

IIpu ceiicMOaKyCTUUECKUX HCCIIECJOBAHMSIX U3Y4aIOTCSI CEMCMUYECKUE CBOMCTBA FOPHBIX MOPOJ, K
KOTOPBIM OTHOCSTCSI CKOPOCTH TPOAONBHBIX (Vp), TomepedyHbIX (Vs) ¥ MOBEPXHOCTHBIX (VRL) BOJH,
COOTBETCTBYIOLIHE KO duUImMeHTs! (IekpeMenTbl) moraommenus op(Dp), os(Ds) u arL(DrL), a Takxke
BEJINYMHBI UX OTHOIICHHH.

5.2.2. CeiicMOaKyCTHYECKHE METOABl MO0 JHANa30HaM HCIOJNB3YEeMBIX YacTOT KoJeOaHHH
MOJpa3eA0TCs Ha!

ceficMuueckue (Auamna3oH 4actoT Mmenee 1 kl'm);

akyctuueckue (auana3on yactot 1 — 17 x['m);

yIBTPa3BYKOBbIE (Jiuamna3oH yactot 6onee 17 kI'm).

5.2.3. CelicMuuecKkue METO/IBI TI0 BUIaM MCCIICOBAHUI pa3eistoTCsS B COOTBETCTBUH C 11. 4.7.

524. K celicmuyeckum HazemMHbiM Memooam OTHOCSTCS CEHCMHYECKOE 30HIMPOBAHUE,
ceiicMu4eckoe IMpOAOIBHOE M HEmpoaoikHOe mpodrmupoBanne B Momudukammsx MIIB (KMIIB),
MOB, OI'T, OI'TI.

5.2.5. Memoo npenomnennvix goan (MIIB) u koppenayuonnvii memoo npeiromienHvix eonn (KMIIB)
OCHOBaHbI Ha PETHCTPAlMU TPOAOJBHBIX M IONEPEYHBIX BOJH — MPEIOMICHHBIX (TOJOBHBIX) H
pedparupoBaHHBIX, (GOPMHUPYIOIINXCS B paspes3ax, e HaOII0JaeTcss yBEIMYEHHE CKOPOCTeH ¢
rmyousort (Vi < V2 ... < V). bnarompuarasimu g npumeHerns MIIB (KMIIB) sBmstorcs
TOPU30HTAJIBHO-CIIOUCTBIE Cpelbl C HEOOJBLIMM YHUCIOM CJIOEB, XapaKTePH3YIOIUXCS OOJIbIION
muddepenunanveit no ckopoctsim. MIIB (KMIIB) siBisieTcss OCHOBHBIM METOJIOM IIPU WHXKEHEPHBIX
M3BICKaHUAX, TPU ONpEeICHUH TIyOWHBI 3aJleraHHs MOJ3EMHBIX BOJA W IPH HM3YYEHHU YHPYTHX
CBOMCTB I'DYHTOB.

5.2.6. OCHOBHBIM BHOM HAOJIOJCHHUU SIBISCTCS CEHCMHUYECKOE MPOAOJILHOE MPO(UIMPOBAHUE.
Pexe mcnone3yercst HempomosibHOE NpodrmmpoBanne (M3y4eHHE BEPTHKANBHBIX M KPYTONAJarolInX
KOHTAaKTOB, B TOM YHCJE cOpOCOB, pa3jioMOB, MOrpeOCHHBIX pycen pek M T.1.). [Ipu mpomoisHOM
npoUINPOBaHUM NMPUMEHSIOTCS CHCTEMBI HAOJIIOAEHUH C TOJydeHHEM BCTPEUYHBIX M HATOHSIOIINX
rogorpadoB. BbIHOCHBIE MyHKTHI yngapa (BO30OyKaeHHsS KoyieOaHWH) >KemaTelnbHO pa3MelaTbh Ha
pacCTOSHUSAX, PaBHBIX WJIN KPaTHBIX JAJMHE CEHCMUUYECKO KOchl. [Ipy neTaapHOM M3ydeHHH BepXHEH
yacTH paspe3a MyHKTH yaapa (I1Y) pacnonaratorcs He TOJBKO Ha KOHIAX CEHCMHUYECKOI KOCHI, HO U
BHYTPH HHTEpBaJIa HAOIIOICHHH.

IIpu pemieHnn HPOCTHIX 3a4ad HCIOIB3YeTCS HAONIOJEHHE IPH MOCTOSHHOW 0a3e (pacCTOSHUM)
MEXIy TyHKTOM BO30OyxkaeHuss u mnpuemHukoMm (CIIIIB) wumm OTAETBHBIMH CEHCMHUYECKUMHU
sonaupoBanusamMu (C3). [Ipu uccnenoBaHusX Ha aKBATOPUSX METOAMUECKUE OCOOSHHOCTH IPUMEHEHUS
MIIB cBsi3aHbl C HEOOXOAMMOCTBHIO HCIOJB30BAHUS JOHHBIX MPUEMHBIX YCTPOHCTB M JIOCTATOYHO
MOIIHBIX HCTOYHUKOB BO30YIK/ICHHSI.

5.2.7. IHTepnperanys ceHCMUYECKUX JTaHHBIX Pa3/IeIsieTCs Ha J[Ba dTarla:

KOppEISIHs BOJH, MOCTPOCHNE roforpadoB, BBEICHHE IONPABOK M yBA3Ka CHCTEM Troaorpados
(mepBrIii 3TaM);

pacder mo roporpadam TIyOWHBI 3ajleraHuss CEHCMHYECKHMX TpaHMI, H3Y4YEeHHE XapakTepa
M3MEHEHHsI CKOPOCTH YNPYTHX BOJH C TIIyOMHON M BAoJb Hpo(miIsi — TaK Ha3bIBAEMOE pEIICHHUE
oOpartHoH 3a1a4u (BTOPOIL dTam).

5.2.8. Memoo ompascennvix sonn (MOB) ocHOBaH Ha perHCTpPAIK YOPYTUX BOJH, OTPAKEHHBIX OT
JIOCTATOYHO MPOTSDKEHHBIX I'PAHMI] U3MEHEHHs! BOJHOBBIX COIPOTUBIICHHH. DTHM TIpaHUIAM OOBIYHO
COOTBETCTBYIOT JIUTOJIOTUIECKHE M TEKTOHHYECKHE TIOBEPXHOCTH PA3/IENIOB T€OJIOTHIECKHUX cpeA. [Ipu
namepenusix 1o wmerogy MOB wu3ywarorcss KHHeMarHueckue (BpeMeHa IPUX0/id, CKOPOCTH
pacnpocTpaHeHus) U AWHAMUYECKHE (aMIUIUTYAbI, YacCTOTh) XapaKTEPUCTHKH OTPAXKCHHBIX BOJIH.
[ToneBble WccnenoBaHUS BBITOJNHSIIOTCS 0 CHCTEME MHOTOKPATHBIX IepeKpbITuil. s permeHus
MH)KEHEPHO-TEO0JOTNYECKHX 3a/1a4 HCIIOJIb3YIOTCS] IPEUMMYIIIECTBEHHO (hJIaHTOBBIE HAaOMOAeH! ¢ 12—
24-kpatHeIMH TIepekpbITHsiMH. Ha ydacTkax ¢ Hambonee CIIOXKHBIM CTPOEHHEM BBINOJIHSIOT
HaOmonenust mo cucreme 48-kpartHoro mnepekpbiTus. OOpaborka ganHeix MOB  momHOCTBEIO



aBTOMATH3MPOBaHA M BBINOJHAETCS Ha KoMIbloTepax. OKOHYATENBHBIM pe3ynbTaT 00paboTKH
NPEACTABISIETCST B BHJE BPEMEHHBIX W TIIyOMHHBIX pPa3pe30B, B HEKOTOPHIX CiIydasXx B BHAE
MPOCTPAaHCTBEHHBIX KapTHH PAacIOJOKEHHsl OoTpakarommx noBepxHocteil. MOB ncmombssyercst mms
orpezieleHUss TIyOMHBI M XapakTepa 3ajeraHus TpaHWIl pasjefia IeoJOTHYeCKHX HaIUlaCTOBAHUM,
BBISIBIICHUSI CTPYKTYPHBIX HEOJAHOPOIHOCTEH B CTPOEHUH MacCHBa MOPOJI.

5.2.9. Memoo obweii enybunnou mouku (OI'T) sBnsercs momudukanuein MOB, mpumenstomeiics
npu paboTax B CIOXKHBIX CEHCMHUYECKHX YCIOBHMSAX IPH OOJIBIIMX HAKJIOHaX M HECOIJIacHsX
OTpaXkalolIuX TpaHHl. MeTox NMpHUMeHseTcs Kak NIpHu paboTax Ha cylle, TaKk W Ha akBaTopusx. B
merone OI'T st ocnabieHus BIMSHHUS MHOTOKPATHO OTPAKEHHBIX BOJIH MPUMEHSIOT CyMMHPOBaHHE
CEHCMHUYECKNX 3alicel, OTHOCAMMXCA K OOIMM TIJIyOMHHBIM TOYKaM OIHOWMEHHBIX OTpPa)KCHHH
(cepenuHe paccTOSHHUS HCTOYHHK — IPHEMHHK) U MOTYYaeMbIX C IIOMOIIBIO CHCTEMBI MHOTOKPATHBIX
HNEePEeKPBITHHA. I30BITOYHOCTS CHCTEMBI MHOTOKPATHBIX MEPEKPBITHH MO3BOJSET pEIIaTh 3ajady
ocnalIeHnsl PEeryispHBIX (MHOTOKPAaTHBIX, OOMEHHBIX) WM HEpETYISIPHBIX BOJNH — IIOMEX, YTO
HCIIONB3YETCS B AITOPUTMaX KOMITBIOTEPHOH 00pabOTKH.

B cimyyae WHBEpCHOTO CKOPOCTHOTO pa3pe3a (BEpXHHH CIIOM HWMeeT OOJBIIYI0 CKOPOCTh, YeM
HIDKeNeKauid) 3(QQEeKTHBHO NpPHUMEHEHHE MeToJa OTpaKeHHBIX BoiaH B Bapuante OI'T Ha
MOTNIEPEYHbIX BOJIHAX, OOECIICUMBAIOLIETO BBICOKOE pas3pelleHHe NPH MPOCISKUBAHUN TPaHHUIl B
BEpXHEH 4acTH pa3pesa.

5.2.10. Memoo obweii enybunnoti nrowaoku (OI'TI) sensercs anamorom meroma OI'T B ciyuae,
KOT/Ia aHAJIN3Y IOJBEPraroTCs NPEJOMIICHHBIC BOJHBI, @ PETUCTPalis MPOBOAUTCS NPH Maibix 0azax
HaOmonenuit. Meronuka OI'Tl ocHoBaHa Ha MHOTOKPAaTHOM INEPEKPHITUHM TP (JIAHIOBBIX CHCTEMaXx
HaOJIONEHUIT C BBIHOCOM M CYMMHPOBaHHEM II0 OOIei (UIeHTpanbHOW) TIyOMHHOH IUIOIIamKe,
anaorngHo OI'T. BwiHOC MCTOYHMKA paBeH aOcIucce HAYaIbHOW TOUKH Xy, OIS HPEIOMIICHHOM
BOJIHBI, COOTBETCTBYIOLIEH Hambonee TIyOOKOH M3y4aeMoOl TpaHHIEe. DTO MO3BOJSIET M3y4aTh MpPH
OJHOM cucreMe HAOMIONCHWH HECKOJBKO TPAaHWI] M IIPEACTAaBIATH IEPBUYHBIC JaHHBIE B BHUE
BPEMEHHBIX Pa3pe3oB.

5.2.11. Ckeadgrcunnvie memooOvl BKIMOYalOT cedcmuueckuit kaporax (CK), BepTukaibHOe
ceiicmuyeckoe npodunuposanue (BCII), ceiicmuyeckoe npocseunBanue (CIT).

[Ipu CcKBaXXMHHBIX CEHCMHMYECKUX W3MEPEHUSIX TPHEM MM BO30YKIEHHE BOJH OCYILIECTBISETCS
HETOCPEACTBEHHO B CKBaXXMHAX M, HapsAAy C NPSAMBIMH IMPOXOAALIMMM BOJHAMH, HCIONB3YIOTCS
OTpaKeHHbIE U MPEIOMIICHHBIE.

5.2.12. Ceticmuueckum rxapomaxcom (CK) Ha3pIBaeTCS METOJI ONPEIACICHHS CPEIHHX CKOpPOCTEH
MyTEM M3MEpPEHHs BPEMEHH PAcIpOCTPAHEHHUS MPOXOISIINX BOJH, BO30YKIaeMbIX y YCThS CKBAXXHHBI
W Ha HEKOTOPOM PACCTOSIHUH OT HEe, 1O CKBa)KMHHOTO CEHCMONPHUEMHHIKA, OITyCKAeMOT0 Ha Pa3Hylo
rryouHy. Metoguka o6pabotkn CK BrIFO9aeT OCpeJHEHHE JIOMaHOH JMHUEH BepTHUKAIBHBIX
rogorpaoB, MOJydaeMbIX B pe3yJibTaTe MPOBEJICHHBIX nm3MepeHuil. Ilo Toukam m3ioma rogorpada
OTIPEIETISAIOTCS TPAaHUIIBI BBIICJICHHBIX IUTACTOB, & 110 HAKJIOHY — BEJIMYHHBI CKOPOCTEH.

5.2.13. Bepmuxanvroe ceticmuueckoe npoguiuposanue (BCII) sBusercs 3pQPEKTUBHEIM METOIOM
OKOJIOCKBa)XMHHBIX W MEKCKBAXHHHBIX HCCIIEOBaHUI B ceiiCMOpa3BeJOYHOM IUana3oHe 4acToT IpU
paclpoCTpaHEeHWH CEMCMHUYECKHX BOJH BO BHYTPEHHHX TOYKax peaidbHbIx cpea. [Ilpu BCII
UCIIONIb3YeTCsl CUCTeMa HaOJNIOJICHU, COCTOsIas M3 MCTOYHHMKA KoJieOaHMH W TPHUEMHHUKOB (MM
OJIMHOYHOTO IPUEMHHUKA) yHmpyrux BOJH. OOBIYHO B CKBaXHHE IEPEMEUIAIOTCS MPUEMHHUKH,
CMOHTHPOBAHHBIE B BHAE KOCHI (IIPHEMHUK), @ Ha MOBEPXHOCTH 3€MJIM II€PEMEIIAeTCs], yIAIAsACh OT
YCThSl CKBa)XXMHBI, WCTOYHHMK ympyrux koinebanuii (I1Y). HM3ydaroTcs BOJHBI pa3HBIX THIIOB:
MPOJIOJBHBIE, TIONIEpeYHbIe 1 OOMEHHBIE. AHAM3UPYIOTCS HE TOJIBKO NEPBbIE BCTYIUICHHS BOJIH, HO BCS
celicMorpamma.

I[lo pacnonoxkeHuto cefcMONPHUEMHUKOB pasnmmdaroT Tnpsmoe BCII  (ceficMonpueMHHKH
pacmonaratotcsi B ckBaxuHe), oOpamenHoe BCII (ceiicMOonpreMHUKH HaxOIsATCS Ha 3EMHOM
MOBEPXHOCTH, a BO30YX/IEHHE YNPYrHMX KoyieOaHWH NMPOUCXOIWT B CKBAKMHE) U KOMOWHHPOBAHHOE
BCIIL.

ITo Texnuke 3amumcu paznmu4aroT oaHokommoHneHTHoe BCII (Z) u  TpeXKOMIOHEHTHOE
(Tmonapu3anMoHHAs MOIU(PHUKAIINS).

ITo crucremaM HAOJIIOAEHUN BBIICIISIIOT OJHOCKBAXKUHHOE B MHOTOCKBakuHHOE BCII.

5.2.14. B noodszemmvix memodax TPUMEHSIOTCS Te K€ MOAWGHKALMHK, YTO B HA3EMHBIX W
CKBa)XHHHBIX MCCIIEJOBAHUSX.

Hamnume CKBaXMH M TOPHBIX BBIPAOOTOK MO3BOJIIET HW3y4aTh TPYHTOBBI MacCUB IIyTeM
ceticmuyeckoco  npocseyusanus  (CII). Tlpy >TOM MOXET TIPOBOJMUTHCS  MEKCKBaKHHHOE
IPOCBEUMBAHUE C HCIONb30BAaHUEM MpOXOoAAIuX BoiH. IIpocBeunmBaHHME OCYHIECTBISETCS MEXAY
CKBRXMHOM WM JpYroil TropHOW BHIpaOOTKOW M JHEBHOW MOBEpXHOCThIO. CelCMONpPHEMHHUKH
YCTaHaBJIMBAIOTCS B OJHOH M3 BBIPAOOTOK (CKBaXXHMHE), yaapsl (B3pHIBbI) NPOU3BOJATCS MO CTEHKE B



Opyroit BeIpaboTke (ckBaxkuHe). IIpm 3TOM HCHONB3YIOTCA CKBAXHHHBIE 3IICKTPOHUCKPOBBIE H
ITHEBMAaTUYECKHE UCTOYHUKH.

B amcniepcHBIX IOPOAax pacCTOSHUE MEXKAY BBIpaOOTKaMu (CKBaKHHAMH) JOJDKHO OBITH HE MEHee
MEePBBIX METPOB U HE Oosiee HECKOJBbKHUX JECSATKOB METpOB. B Gosee MIOTHBIX moponaax 0a3bl MOTYT
OBITH YBEIIMUCHEI.

Wnrepnperanmns ceficMuueckoro mnpocBeunBanus (CII) mpoBomurcss 1o BpeMeHaM MEPBBIX H
MOCJICYIOLINX BCTYTUICHHH MPOXOISIIUX BOIH. OnpesienseTcs CKOPOCTHOE CTPOSHHE MacCUBa, aHAIIN3
KOTOPOT'O MO3BOJISIET BBIJEISTH HEOJHOPOIHOCTH BO BHYTPEHHUX TOYKaX MaccuBa. Pe3kue JoKalbHbIC
YMEHbBIICHUS] CKOPOCTEH YIPYIHX BOJIH /ISl ONPE/ICICHHBIX HAIIPaBJICHUH yKa3bIBAIOT HA HAIWYUE 30H
C TIOHIKEHHOW CKOpPOCTBIO (KapCT, 30HBI TEKTOHMYECKHX HapymeHWd u T.m.). KommbioTepHas
00paboTKa OCYIIECTBIISIETCS II0 CTaHZAPTHBIM IPOTpaMMaM C IIONyYCHHEM TOMOTPapHIecKOro
N300paKeHHUS.

5.2.15. Henpepuigroe ceiicmuueckoe npoguauposanue (HCII) sBnsercs moandukammerr MOB,
UCTIONB3YEMOIl TIPH HCCIENOBAHUAX Ha aKBAaTOPMSAX C JABMXKYIIETOCS Cy[HA C HCIOJNB30BAHUEM
HEB3PBIBHBIX HMCTOYHMKOB M IBE30KOC B KAa4dECTBE MHPHUEMHBIX YCTPOWCTB. YacTOTHBIM AnamazoH
uccienoBanuii cocrasnsier 150—750 I'u. MccnenoBanust BEITOIHAIOTCS O OTAEIBHBIM MPOGIIISIM WIN
no cucreMe npodwmiei (miomanHas cheMka). Crenmduueckue nomexu, xapakrepHele it HCII,
yOuparoTcsi ¢ MOMOIIBIO Pa3IMYHBIX CPEACTB (TEXHHMYECKHUX, METOAWYECKUX M IPOTPAMMHBIX NpPHU
MAIIMHHON 00paboTKe).

5.2.16. B akycmuueckux memooax WCHOJB3YIOTCS KOJCOAHUS CPABHUTEIBHO BBICOKHX YacTOT (0
20 xI'1y), KOTOpBIE CHIIBHO MOTJIOMIAIOTCS B UCCIIENYEMOH cpelie, TOATOMY M3ydaeMble 0a3bl (TITyOHHBI)
HeBennkd. OHM BapbUpPYIOT OT IIEPBBIX METPOB A0 MEPBBIX JECATKOB METpOB. Paspemaromias
CIIOCOOHOCTh METOAOB (MUHMMAIBHBIE pa3Mephl U3y9aeMbIX OOBEKTOB) 3aBUCHT OT IJIHTEIBHOCTH M
YacTOTHl H3y4aeMOTO CHTHANA, TIIyOWHBI 3aJleTaHHsl HCCIECAYeMbIX OOBEKTOB, YPOBHS IIOMEX H
3((HEeKTUBHOCTH WX TOIABICHUS.

[Ipn aKkycTHYeCKMX WCCIICIOBAHUAX, KaK MPABHJIO, INPOBOIST KOMIUIEKCHBIE H3MEpEHHUsS IO
METOJIMKaM MPOCBEUUBaHUS U poduiiupoBanus. [Ipy npocBeYnBaHNY MMOMYYaIOT HA/IC)KHBIE TAHHBIE O
CKOPOCTSAX TPOAOJIBHBIX BOJH. [IpodunupoBaHue HCHONB3YIOT AJS ONpEAEIEHHS CKOPOCTH BOJIH
Pernest, N0 KOTOPBIM PacCYMTBHIBAIOTCSI CKOPOCTH MOTNIEPEUHBIX BOJIH.

AKycTHYECKHE METO/IbI MCIIONIb3YIOTCS MPH U3YyYEHUH CKaJbHBIX MAaCCHUBOB M NECYaHO-TJIMHUCTBIX
nopoa B mypdax, KOTIoBaHaX, kaHaBax. [Ipu McciaeqoBaHUU MOPOJA B MEP3JIOM COCTOSHHU HIMPOKO
UCIIOJNIb3YIOT METOAUKY MPOJOIBHOTO M KPYroBOTro NpoduimpoBaHusi.

5.2.17. Axycmuueckuii kapomaoic (JIK) aBnseTcs OOHUM W3 OCHOBHBIX aKyCTHYECKHX METOJOB H
MPUMEHSETCS B IBYX MOAN(DHUKAINSIX: TOUCUHBIH U BOIHOBOM.

Toueunwitl akycmuyeckuti kapomasic 0OBIMHO IPOBOIAT MHOTOKaHAJIBHBIM 30H/IO0M, ITO3BOJIIOIIAM
BBIYHCIIATh WHTEPBAJBbHBIE CKOpOCTH mponaoibHoi (P) u moBepxHocTHOi (R) BONH, KOTOpBIE TMOCHE
CIIXXHMBAHHUSA  WCIOJB3YIOT [UISl  JIMTOJOTMYECKOTO pAacwICHEHWs pas3pes3a, BBLACNEHHS 30H
TPEIINHOBATOCTH, PACUETa YIPYTHX U IPYTUX PU3UKO-MEXaHHUECKUX XapaKTEPUCTHUK.

Bonnosoii akycmuyeckuil kapomadsxc TPOBOIAT B CKBAXXMHAX, 3aIIOJIHEHHBIX OypOBBIM PAacTBOPOM
WM BOJIOW, C HENpepbiBHON HU(POBOW perucrpanuell BOJIHOBOTO aKyCTHYECKOTO CHTHajga U C
MOCJICAYIONICH KOMIIBIOTEPHOH 00pabOTKON. DTOT TPOMO3IKUII M CIIOKHBIA B MPOHM3BOJCTBE METOJ
MPUMEHSIETCS [UIsl PELICHNUS CIIeHMANIbHBIX 3a/1au B HMH)KEHEPHOM T'€0JIOTHH.

5.2.18. Akycmuueckoe npoceeuusanue (AIl) medxncoy ckeadxrcunamu OCHOBAHO Ha U3YYCHUH
XapaKTepUCTHK TIOJIS YIPYrux Kosebanuit ¢ dactotod g0 10 k['m. [Ipu 3TOM HMccnemyroTcss MacCHBEI
MOpPOA 1O MEPBBIX JECATKOB METPOB. MEXCKBXHHHOE IPOCBEUYMBAHUE IIO3BOJIIET IIOAPOOHO
middepennuposBate  paspe3. OTa  OCOOCHHOCTH  TO3BOJIIET  NPHUMEHITH  MEKCKBRKHHHOE
MPOCBEYNBAHNE JUIS M3YYEHHs CIIOKHOIIOCTPOCHHBIX Cpell B TeX Cllydasx, Koraa Manod3(dexkTHBHBI
TPaANIOHHBIE METOABI CceiicMOpa3BelKH. B KauecTBe MCTOUYHMKOB CHUTHajla MOTYT HCIIOJIB30BaThCS
CKBa)KMHHO-3JIEKTPOUCKPOBEIE.

5.2.19. Vavmpaszeykoeoii memoo TpHUMEHsETCS Ui U3MEPEHUs] CKOPOCTei YNPYrHX BOJH B
CKaJbHBIX, MOIYCKalbHBIX W MEp3IBIX NOopomax B JabopaTopHeIX (Ha o0pasmax Iopona) H
€CTECTBEHHBIX YCIOBHAX (B OOHa)XEHUAX, CTCHKAX TOPHBIX BBIPAOOTOK, B Pa3BEIOYHBIX HIypdax H
CKBa)XXMHAX), C MCIIOJNIb30BAaHIEM YacTOTHl OOBIYHO CBBIIIE 25 KI'. B cBs3M ¢ GONBIIMM 3aTyXaHHEM
YIPYIUX BOJH YJbTPa3BYKOBOW YaCTOTHI MCCIeLyeMble 0a3bl HE IPEBBINIAIOT MEePBbIX MeTpoB. [Ipu
YIBTPA3BYKOBBIX UCCIICOBAHUSX MPUMEHSIOTCS T€ e METOANYECKUE MPUEMBI, YTO U B aKYCTHUECKHX
Mmeronax. PazHooOpasue cucrteM HaOMIOACHUS MPU M3MEPEHHSIX MOXKHO CBECTH K JIByM OCHOBHBIM —
NpoQUINPOBAHUIO U TIPOCBEYNBAHHIO.

5.2.20. Vaempaseyxosou xapomadxc (Y3K) sBusercss crnenuanbHbIM BHJIOM HaONIOAEHHHA B
CKaJILHBIX TIOPO/IaX U MEP3JIBIX TPYHTaX, BBITOJIHIEMBIX 110 METOJUKE MTPOQHUINPOBAHHUS CO BCTPEYHOM
cucreMoii ronorpados. [Ipn 3TOM 0ZHOBPEMEHHO MPOCIEKUBAIOTCS MPOAOJIBHBIE U MONIEPEYHBIE WIIN



MOBEPXHOCTHBIC BOJIHBI. MI3MEpeHH s TPOU3BO/ISAT C MOMOI[BI0 MHOTOTOYEYHBIX KAPOTAKHBIX CHAPSIOB
(5—7 naT4MKOB) B CYXHMX HE OOCAKEHHBIX CKBAKHUHAX.

V3K BBINONHSIOT C IMEJIbI0 PACWICHEHHWs] pa3pe3a M OMpE/CNCHHs XapaKTePHCTHK COCTaBa,
CTPOCHUS M CBOWCTB MacCHBa.

5.2.21. Vavmpaseykosoe npocgeuusanue mexncoy CKEA}CUHAMU BBIOIHACTCS, KaK IPaBUIO, B
CKaJIbHBIX U MEP3JIBIX MOpoJax Ha 0a3ax 1—1,5 M ¢ MOJyYCHHUEM MPOJOJILHBIX U MOMEPEYHBIX BOJTH B
CyOTrOpU30HTATBHOM HATIPABJICHUU.

5.3. Marnuropa3Be04HbIe METOAbI

5.3.1. Maecnumopassedounsie menoosbi MPUMEHSIOTCS ISl TIENIeH TEONIOTHIeCKOTO KapTUPOBAHUS B
YCIOBUSIX MAarHUTOAKTHBHBIX MOPOA (OCHOBHBIE H3BEP)KECHHBIC, HEKOTOPBHIC METaMOP(QHUUIECCKUE H
MECYAHO-TIIMHUCTBIE C  COZCp)KaHWEM  OOJOMKOB  IOpPOJ C  TIOBBIIEHHOW  MAarHUTHOH
BOCTIPHHMYHBOCTEIO).

5.3.2. Mukpomaenumnas cvemxa IPAMEHSETCS ISl PACWICHEHNUS 10 JINTOJIOTHYECKAM MIPU3HAKAM
0Ca/IOYHBIX TOPOJ M YETBEPTHYHBIX OTJIOKCHWH, WU3Y4EHUs] TPEIIMHOBATOCTH CKAJBbHBIX IOPOA MU
reoIMHAMUYECKHX MTPOIIECCOB Ha OMOJ3HEBBIX W KapCTOOMACHBIX y4acTKax. Vcrmonb3yroTest mpuoopsl
MOBBIIIEHHOH YyBCTBUTENHLHOCTH (IPOTOHHBIE, KBAHTOBBIE MarHUTOMETPBHI) M CHEIHAIbHBIE TPHEMBI
00paboTKN MaTepUasIoB.

5.3.3. Hazemmasa npogpunvnas masnumopaséeoka i Leled KapTUPOBAaHHMSA NPOBOAUICS B
3aBHCUMOCTH OT MacuiTaba ChbeMKHM W CTaauH (dTama) MPOEKTHPOBAHUS IPU PACCTOSHUH MEXKAY
npodumssmu 20—100 m.

5.3.4. MuKkpoMarHutHas CheMKa Ha IUIONIAJKaX MPOBOANTCS B 3aBHCHMOCTH OT MAacITada ChbeMKH
M craguM (9Tama) NPOEKTHPOBAaHHWSA INPH PACCTOSIHUM MeXAy mnpodpmiivMu 5—I10 M ¢ marom
HaOroIeHui 1Mo npodmiro 2—2,5 M, Ha OTHENBHBIX 000COOIEHHBIX MPOGUIAX — C IIarom 2—>5 M, Ha
OTOJI3HEBBIX yYacTKax — M0 ceTh oT 1x1 1o 2x2 m.

MuKpoMarHuTHas CheMKa IpH HM3YYEHHH TE€OJUHAMHYECKHX IPOLECCOB, CBS3aHHBIX C
MOABMXKaMHU OTJIENIBHBIX YacTeil MaccuBa TIPYHTOB M (MJIM) IepepaclpelielieHHeM HarpshKeHUH,
MPOBOJUTCS HAa 3aKPEIUICHHBIX ITyHKTaX C IEePUOAMYHOCTBIO, OOecHeYHBarolieil KOHTPOIb 32
M3MEHSIOIIEHCS BO BPEMEHHU T€0MHAMUYECKON 00CTaHOBKOM.

5.4. I'paBupa3Be0YHbIE METO/AbI

5.4.1. I'pasupazeedounviii Memood (2pasupazéedxa) OCHOBAH HA U3yUICHUH OIS CUITbI TskecTH (Vy),
AQHOMAJIMU KOTOPOTO CBSI3aHBI C U3MEHEHHEM IUIOTHOCTH Mopol. OTimunTenbHasi 0COOEHHOCTh METO/1a
NPU MHXXCHEPHO-TEOJIOTHUECKUX M3BICKAHUAX 3aKII0YaeTCsl B POM3BOJICTBE HA3eMHBIX HAOIIOICHUN
Ha OTPaHMYCHHBIX IUIOMAAKAaX C MENbI0 MOWCKa TPYHTOBBIX HeoJHOpoxHocTed. Habmronenms
BBITIOJHAIOTCS YYBCTBUTEIBHBIMH BBICOKOTOYHBIMH T'PAaBUMETpPaMH C NPUMEHEHHEM METOANK
perucTpanuy 1 00pabOTKH, NO3BOJISIIOIUX OLEHUTH JIOKAIBHYI0 aHOMAJIMIO C TOYHOCTHIO HECKOJIBKO
muxporai (10% mc?). B page ciaydaes mis Gonbieit qudpepeHnuanun u3y4aeMoii cpeibl BO3MOKHO
UCIIONIb30BAaHUE BTOPBIX TMPOU3BOAHBIX cuibl TsokecTH (Vz), YTO Ha MPakTHKE JOCTHraeTcs
Pa3HOBBICOTHBIMHU HAOJIOJJCHUSIMH C TOMOUIBIO CIIEI[HATbHON BBIIIKH.

5.4.2. Tlo pe3ympTataM npo@uivbHOU ulu HIOWAOHOU CHeMOK, BBIMONHAEMBIX peiicamu,
HAYMHAIOIUMHACS W 3aKaHYMBAIOIIMMHUCS HA OMOPHBIX MYHKTAX, MOCIE BBEJCHHUS BCEX HEOOXOIMMBIX
MOTIPABOK CTPOSITCS TPadMKK MIIA KAPTH aHOMAJHH CHIIBI TSDKECTH B peaykuuu byre (Ags).

WnTteprperanus rpaBUMETpHUH, TIPH KOTOPOH aHAJIM3HUPYIOTCS I'paUKd M KapThl aHOMAIMH IOJIS
CHJIBI TSDKECTH, IIPOM3BOMTCS HA KAYECTBEHHOM M KOJMYECTBEHHOM YPOBHSAX. B mocnennem ciydae Ha
OCHOBE aNpPHOPHON T'€OINIOTHOCTHOM MOJAEIN M3ydaeMoW cpelsl, Oazupyromieiicss Ha HH(QOpManuu o
IUIOTHOCTH TOpox W ¢opMe OOBEKTa, ONPEAEIsIOT €ero TIeOMETPHYECKHE W  IUIOTHOCTHBIC
XapakTepucTuku. KpoMe TOro, mpH TNpOBENEHWH pPEXHMHBIX HaONIOJCHUH, BBHIOIHIEMBIX Ha
3aKpeIUICHHBIX ITYHKTaX, BBICOKOTOYHAs TIpaBHpa3BelKa I03BOJIIET OOHApYXKMBaTh aKTHBHBIC
pa3pbIBHBIE CTPYKTYPBI.

CoBpeMeHHasi TOYHOCTh TPaBUMETPOB IO3BOJSET (UKCHPOBATH B BEpXHEH dYacTu paspesa (10
ray6uns! 10 M) HEOTHOPOAHOCTH, OTIMYAIOIINECS APYT OT Apyra 1o mioTHocTH Ha 0,02—0,03 r/cms.

5.5. SinepHo-pu3nueckue MeTOAbI
5.5.1. Aoepno-ghuzuueckue memoowt (paduousomoniwvle) 6a3UPYIOTCS HAa CYIIECTBOBAHUM CBS3EH

SJEPHBIX CBOWCTB IOPOJ C MX IUIOTHOCTHIO, BI@XHOCTBIO M TJIIMHUCTOCThIO. Hamboinee mimpoko
ucnomb3ytoTes: ramma-ramma meron (I'TM) ompeneneHunst MIOTHOCTH, HEHTPOH-HEHTPOHHBIA METOX



(HHM) onpeneneHrss BIaXHOCTH M METOJ €CTECTBEHHOW paJIMOAKTUBHOCTH [IJISI OIPEACTICHIS
TJIMHUCTOCTH, KaK MPaBWIO, B MOAM(HKAINN CKBXHHHOTO W IEHETPAIIMOHHOTO KapoTaxka. PaboTsI
MIEPBEIMH ABYMS METOJIaMH TPEOYIOT MCIIONB30BaHHS CKYCCTBEHHBIX PaIHOAKTHBHBIX HICTOUHIKOB.

55.2. ITM ocHOBaH Ha paccesHHMHM W OCJIAOJEHUHM raMMa-U3JIyueHHs Ha 3JIEKTPOHAX aTOMOB
BEILECTBA, NPOHM3BIBAEMOI0 raMMa-nu3JIydeHHeM. MICTOYHMKOM raMMa-KBaHTOB SIBIsICTCS Le3uit-137.
Hcnone3yrorest 1Ba criocoba: mpocBevnBaHus (METOA ocialieHus MEepBUYHOIO raMMa-Hu3IydeHHs) U
METOJl PAacCEesSHHOTO MEPBUYHOTO M3NIydeHHs. B o0oux cityyasx u3Mmepsercs IUIOTHOCTb IOTOKA, WIN
MHTEHCUBHOCTh (TIPOIICALIMX WM pacCesiHHBIX) TraMMa-KBaHTOB. [lIOTHOCTh —ompenensercs
nepecyeToM Mo rpaayupoBoUYHOM 3aBucuMoctd B coorBeTcTBUU ¢ 'OCT 23061, pernaMeHTHPYIOIIUM
BBITIOJTHEHHE TPAyHPOBKH.

5.5.3. HHM ocHoBaH Ha >({¢dekre 3aMemneHus OBICTPBIX HEHTPOHOB Ha aTOMax BOIOPOIA H
3aKIIFOYAETCSl B PETUCTPAINH ITOTOKA 3aMEUICHHBIX HAATEIUIOBBIX W TEIUIOBBIX HEWTpPOHOB. B merone
UCTIONB3YeTCS ITUTyTOHHEBO-OCpMIUTHEBBII HCTOYHHK OBICTPHIX HEWTPOHOB W TEJIHMEBBIH  HIH
CIUHTWUILIMOHHBIA CYETYHK B KaYeCTBE ACTEKTOPa MEIJICHHBIX HEUTPOHOB. MeTonmKa, TpeOOBaHHS K
coOmoeHnI0 Mep 0e30MaCHOCTH TIpH paboTe W K TpaayHpoBKe mpudopos perimamentupytorcs [OCT
23061.

5.5.4. Memoo ecmecmeennoll paouoakmugHocmu JUis ONPEICIICHUS TIMHUCTOCTHA JUCICPCHBIX
MOPOJl OCHOBAaH Ha 3aBHCHUMOCTH E€CTECTBEHHOTO TaMMa-H3JIydeHHUs OT COAEp)KaHWs TJIMHUCTOM
¢pakmuu B mopomax. Jlmg pacdera coiepKaHUS TIAMHACTOH (Qpaknud [3  HCHOJB3YIOTCS
KOPPEISIHOHHBIC CBSI3M WHTCHCHUBHOCTH CCTECTBCHHOTO TaMMa-W3Ny4CHHsS C BEIHYHHOH [3.
EcrecrtBeHHas paanoakTUBHOCTh u3Mepsiercs B cootBercTBrr ¢ [OCT 25260%.

5.5.5. Memoo npomonnoco macnumuoco pesonanca (IIMP) ocHOBaH Ha BO30YXKICHUH
OCLMJUTMPYIOUIET0 CyMMapHOI0O MarHUTHOTO MOMEHTa HNPOTOHOB M HOCIEAYIOUIETO JIETEKTHPOBAHMS
3JEKTPOMArHUTHOTO TIOJISL, CO3/IaBA€MOT0 ATHM OCHIJUIHPYIOIIUM MarHUTHBIM MOMEHTOM. B mporecce
paboTHI aHTEHHOH OOJBIINX Pa3MEPOB CO3JACTCS UMITYJIIECHOE MAarHUTHOE I10JI€ BHYTPH HCCIIEIYEMOTO
obpema. YacTtoTa 3amOTHEHWS WMITYJIbCA BBIOMPAETCS pPaBHOW YaCTOTE IPEIECCHH MAarHUTHBIX
MOMEHTOB IPOTOHOB BOKPYT MarHUTHOTO MO 3emin. V3MepeHne HaBEeICHHOTO TPEIeCCUPYIOMETO
MarHUTHOTO MOMCHTa TIOCJI€ OKOHYaHWH JCUCTBUS  BO30YXKJAIOMIETO MArHUTHOTO  ITOJIS
OCYILECTBIISICTCS TOH e aHTeHHOW. OCHOBHBIM HOCHTEJIEM IIPOTOHOB B TPYHTE SBISETCS BOJA,
MOATOMY METOJI PACCYMTAH Ha JETEKTUPOBAHUE BOJIBI.

CurHasipl OT Pa3jMYHBIX CJIOEB BOJbI, PA3JIMYAIOIIMXCS MO TIIyOMHE M BPEMEHH pellaKCalliH,
CKJI/IBIBAIOTCS APYT C APYTOM B MHTErPAJIbHOM BBIpDAXKECHUH. PacrperneneHne BIa)KHOCTH IO TI1yOuHe
orpeziesseTcsl CIenraibHOW 00paboTKOM MOydaeMbIX MaTepHalloB. MeToa MO3BOJISIET OLEHUBATh
KOJIMUYECTBO BOJIBI B Mpenenax unHapa rnyounoit D u nuametpom 2D, rie D — nuameTp aHTEHHBI.

5.6. I'a30B0-7MaHAIIMOHHDbIE METOAbI

5.6.1. I'azo60-2manayuonnvle Memoovl WCIONB3YIOTCS ISl ONPENENICHHUs YPOBHS COJIEp)KaHUS
paaroaKTUBHBIX T'a30B — PaJioHa, TOPOHA M UX COOTHOMIEHHS, a Takxke copepxanus razoB CH4+CO2 B
MOATIOYBEHHOM BO3JyXe. B 3aBUCHMOCTH OT CTaguM IPOCKTUPOBAHHMS M 3a7ad HMH)XXEHEPHBIX
M3BICKAaHWH TPOBOAMTCS NPOQHIbHAs WIM IUIOMAAHAs ChEMKa B MOJIU(HKAIMM 3>MaHAIlMOHHBIX
(pamoH-TOPOHOBBIX) WM COBMECTHBIX (Ta30BO-3MAHAIMOHHBIX) u3MepeHuil. Otbop mpobd
MOANOYBEHHOTO BO3[yXa B 3aBHCMMOCTH OT MaciTada ChbeMKH M CTaAMu (3Tama) MpOEKTHPOBAHMS
BBINOJIHAETCA 1O ceTKe 0T S M X 5 M 10 20 M x 20 M.

5.6.2. Ha ocHOBe aHaiM3a MaTEpPUAIOB Ta30BO-ODMAHAIMOHHOW CHEMKH, PacCMaTpHUBAEMBIX B
COBOKYITHOCTH C I'€0JIOTHYECKUMH U JAPYTUMH Ieo(pU3MIeCKUMH NaHHBIMH, IPOBOIUTCSI CTPYKTYPHO-
reoIMHaMUYEeCcKOe KapTHPOBaHKE. BBIAEIAIOTCS yCTOUMBBIE OJIOKH MOPOJ, T€0JMHAMHYECKHE 30HBI C
pasIMYHBIM YPOBHEM aKTHBHOCTH, CBS3aHHOM C pa3pbIBHOW TEKTOHMKOH, TPEHIMHOBATOCTHIO H
yJacTKaMH MepepacrpeaeieHsl HalpspKeHHH B MacCHBE IOPOA W TPYHTOB, OOYCIIOBIEHHBIMH
MPOTEKAIOIIMMH €CTECTBEHHBIMH T'€0JIOTMYECKUMH TIPOIIECCaMH M TEXHOT€HHOM Harpy3Kou.

5.6.3. 'a30Bo-3MaHalMOHHAsI ChEMKAa MOXET IPOBOJHUTHCS B PEXKHMME ITOBTOPEHUS] M3MEPEHHH ¢
BBIOpaHHBIMH MIEPHUOAAMH C LIENBI0 MOHUTOPHHTA OTCIIEKHBAEMBIX ITPOLIECCOB.

5.7. TepmomeTpus

5.7.1. Tepmomempuss OCHOBaHa Ha W3Y4YEHHH TEMIEpPaTypHOTO Mol TpyHTOB. MHbopmanus,
MIOJIy9EHHAs C €€ TIOMOIIBI0, MCIIONB3YETCs MIPH HHTEPIPETAINY Te€0(U3NIECKUX TaHHBIX (0COOEHHO B
paiioHaX paclpoCTpaHEHHs MEP3JNbIX IPYHTOB, I/Ie e MPUMEHEHHe sIBIsieTcsl 00s3aTenbHbIM). Kpome
TOTO, PE3yJIbTaThl W3MEPEHUs] TeMIlepaTypbl B TPYHTOBOM MAacCHMBE WJIM B TOJIIE BOABI MOTYT
MCIIOJIb30BATHCS JUIS PEIICHHs] HHKEHEPHO-TEOJIOTHUECKHUX U THIPOTeOIOTHUECKHX 3a/1ad, TAKHX, KaK:



MONTyYeHHE TEMIIEPAaTYPHBIX [JaHHBIX M BblOOpa THIOB (YHZAaMEHTOB U  BBIPAOOTKH
PEKOMEHAAMHA 10 BBHIOOPY NPHHIMIIA HCIOIb30BAaHHS MHOTOJIETHEMEP3IBIX I'PYHTOB B KauecTBE
OCHOBaHHHU (PyHIAMEHTOB;

BBISIBJICHHE 30H BO3JICHCTBHS TEPMAIIbHBIX BOJ;

BBISIBJIGHHE 30H HapyLIEHUs peXHUMa II0J3€MHBIX BOJ 3a CYeT YTE€YeK M3 BOJOHECYIIHX
KOMMYHHKaIUN;

oOHapy)XeHHE MECT NpPOTEKaHWs W ACHUCTBUS (U3MKO-XUMHYECKUX MPOLIECCOB, BIMSIONIMX Ha
3arpsi3HEHUE T'€0JIOTHYECKON CPeJIbl;

OLICHKA U ITPOTHO3 YCTOHYMUBOCTH TEPPUTOPHHA OCBOCHHSI.

5.7.2. TepmMoMeTpHs OCYIIECTBISIETCA KaK MOJICBBIMH, TaK M Ja0OPaTOPHBIMA METOIaMHU.

[TomeBrle W3MeEpeHUs CleAyeT BBHIMONHATE B cooTBeTcTBUH ¢ ['OCT 25358. U3smepenus
TEMIIEpaTyphl JOJDKHBI BBINOJHATECS B 3apaHee IOATOTOBJICHHBIX M BBICTOSHHBIX CKBa)KMHaX. Jlis
M3MEPEHUs] TEMIIEPaTypbl TPYHTOB HE JIOITyCKACTCS HCIIOIb30BAaHWE CKBAXKHH, 3aIIONHEHHBIX BOJOH
WIH JPYTO )KUIKOCTBIO.

[Ipn TepMOMETpHM HCHONB3YIOTCS TEPMOMETPHI JIO00TO THNA (TEPMOMETPHI PACIIMPEHUS,
TEPMOICKTPUYECKAE  NPHOOPHI,  TEPMOMETPHI  CONPOTUBIICHHS —  METAJUIMYECKHE WU
MOJIYTIPOBOJHUKOBBIE IPUOOPHI), UMEIOIIUE CIICAYIONTYI0 HHCTPYMEHTAIBHYIO OTPEIIHOCTS!

+0,1 °C B auanazone temmnepatyp +3 °C;

+0,2 °C B pnana3zonax remneparyp +3 — +10 °Cu -3 — -10 °C;

+0,3 °C B nuana3onax Temmnepatyp cpsime +10 °C u Huxe -10 °C.

PesynbTathl TEpMOMETpHH ClieayeT 0GhOpMIIATh B TaOIMYHOMN (hopMEe B BUE CBOJHONM BEIOMOCTH U
B BHZIE TPaMKOB paclpeAeIeHHs TEMIIEPaTyphl M0 MIyOHHE M0 KaXKAOW CKBAXMHE MPU OJXHOPA30BBIX
M3MEPEHUSIX WIN B BUJE TPa(UKOB TEPMOM3OILIET (B KOOPAUHATAX TIIyOWHA M BPEMs) Ul PEKUMHBIX
M3MEPEHUI MO OTHENbHBIM CKBaKMHAM. J[JI1 OJHOKpPATHBIX M3MEPEHHUI MO psiy CKBaKUH CTPOSITCS
rpaduKy U30TepM (B KOOpAMHATaX IMTyOMHA M PACCTOSIHUE MEXIY CKBaKMHamHu). [ padukm msorepm,
Kak IPaBHIIO, CIEAYET COBMELIATh C T€OJOTHYECKHM Pa3pe30M, Ha KOTOPOM ITOKa3bIBAIOTCS TPAHHIIBI
pazaeia TaldblIX W MEP3JIbIX TPYHTOB, IMOJYYCHHBIC IO PE3YJbTaTaM HH)KeHepHO-FeOHOFH‘-IeCKOfI n
reou3nUecKoll pa3Bellky, C yKa3aHUEM BPEMEHHU MPOBE/ICHHs 3TUX paloT.

5.8. ConyTcTByIome METOAbI

5.8.1. Kagepnomempus BBINOJHAETCS U1l U3MEPEHUS (PaKTHUIECKOTO JTUaMeTpa CKBaXKHMH, KOTOPBIH
MOXET OBITH KaK OOJIbIIE HOMHHAIIBHOTO (IIPH MPOXOJKE PBIXJIBIX IMECKOB, CHILHOTPEIIMHOBATHIX
HOpPOJ], KaBEpPHO3HBIX M3BECTHSKOB M T.I.), TAK U MCHBIIC HOMHHAIBHOTO (B MHTEPBAJIC MPOXOIKU
TUIACTHYHBIX TIMHACTBIX TPYHTOB).

JuaMeTp CKBaKMHBI M3MepseTCsS C MOMOIIBI KaBEPHOMEPOB, OLICHUBAIOIINX CPEIHUH AHAMETp
CKBaXXHHBI, ¥ KaBEPHOMEPOB-TIPOPUIEMEPOB, ONPEACISIOMIX GOPMY CEUCHHs CKBaXUHBI Ha Pa3HBIX
y4yacTkax. KaBepHoMeTpuyeckas ammaparypa BBIIYCKAaeTCsi B BHAE OTHCIBHBIX NPUOOPOB U B
KOMIUIEKCE C KapOTaXHbIMH TpubopaMu W craHiMsMH. [lepen HayaioM  M3MEpeHHi
KaBepHOMETpHUYECKas armnaparypa JOJDKHa TMPOXOAWTh TIpajyupoBKy. B mponecce wuaMepeHwus
JIMaMeTpa CKBaYKHHBI 3alMCHIBACTCS KaBepHOTpaMMa, OObIYHO perucTpupyemas B Mmaciirade riryOuH
1:200 u 1:500. Macmrad 3anucu IuaMeTpa 4Yaunie BbIOMpaeTcss 5 cM/CM, M TpPH JETallbHbIX
uccieioBaHusaX — 1-2 cM/cM.

B reodusike naHHBIE KaBEPHOMETPHUH HCIONB3YIOTCS JUIA MHTeprnperauun MmarepuanoB BK3 u
PaIMOAKTHBHOIO KapoTaxa.

5.8.2. Unxaurnomempus BHITIONHACTCS I M3MEPEHHUS UCKPUBJICHHS CKBOKHHBI C LIENBIO KOHTPOJIS
3a CMELICHHEM OCH CKBAaXKHMHBI OT 3aJaHHOTO HaNpaBleHUs. VICKpUBIEHHE CKBaXUHBI ONIPENEeISIeTCs TI0
JIBYM yrJlaM: 3€HUTHOMY YIJIy (b OTKJIOHEHHs CKBaXXHMHBI OT BEPTHUKAJIU M a3MMYTY O BEPTUKAIbLHOMN
IUIOCKOCTH, B KOTOPOH JIGKHUT OCh CKBOKHHBI. M3MepeHue yria M a3uMyTa UCKPHUBIICHUS CKBa)KUHBI
MPOU3BOJUTCS C TIOMOLIBI0 MHKJIMHOMETPOB JBYX THHOB. Hauboisiee pacnpocTpaHeHbl HHKIMHOMETPBI
C JIMCTAHIIMOHHBIM 3JEKTPUYECKUM HM3MEPEHHEM, OCHOBOHM KOTOPBIX SIBIISIFOTCS OTBEC W MarHWTHas
cTpenka. BTopoil THIT — 3TO TUPOCKONNYECKHE HHKINHOMETPBI, B KOTOPBIX MPUMEHEHBI TUPOCKOIIBI C
TpeMs CTETICHSIMH CBOOOIBL.

ITo pe3ynpTataM M3MEpEeHHUs! yria M a3UMyTa UCKPHUBIICHUS! CKBAXKHHBI CTPOUTCS MHKIHMHOTpaMMa
— MPOEKIHUsI OCH CKBXUHBI HAa TOPU30HTAIBHYIO IUIOCKOCTh, BBINOJHEHHAS IMOCJIEI0BATEIbHO I10
OTJEeNBHBIM HHTEpBajaM, Kak mpaBmio, B Macmrade 1:200.

WHKimHOMETpUS. B MH)KEHEPHOW Treo(M3HMKe NPHMEHSETCS KakK BCIIOMOTATEIbHBIH METOX IpH
MPOM3BOJICTBE CKBAXXMHHBIX M3MEpEHHH. MHKIMHOMETpUSI MCHOJB3YETCsl ISl TOYHOTO OIpe/eIeHUs
paccTosiHUSL MEXAy CKBOXMHAMHM IIPU  CEHCMHMYECKOM, aKyCTHMYeCKOM W  PaJHOBOJIHOBOM
NPOCBEYMBAHUAX, & TAaKXKe INpPHU HAOIIOAECHHUAX 3a TEOJMHAMHYECKUMH HpoleccaMu (OHOI3HAMH,



ceiicCMOTEeHHBIMY, KPUIIOBBIMHU H APYTUMH CMEIICHISIMA TIOPO ¥ TPYHTOB).

6. THZKEHEPHO-TEOJIOI'HYECKHUE 3AJJAYN 1 TEO®PU3NYECKHUE METO/bI UX
PEIIEHUSA

6.1. l/l:'.y'le}me B IVIaHE U pa3pe3e MO0 KCHUSA ICOJTOTNYCCKUX PAaHUIL

6.1.1. M3yueHue B TuaHe M pas3pe3e MOJOXKEHHS T'EOJOTHYECKHX TIpaHUI] NPOTSHKEHHBIX H
OrpaHUYEHHBIX 110 pa3MepaM IeOJIOTHUECKHUX TeJl BHIIOJIHACTCS MPH PEIICHUH NMPAKTUUECKH BCEX 3aa4
MHKCHEPHO-TEOJIOTHYECKNX M3bIcKaHui. K 3amadam, CBSI3aHHBIM C H3YyYCHHEM TPOTSKEHHBIX
TEOJOTHIECKUX TPAHUI, OTHOCSATCA TIIONIOKECHHSA, W3JIOKeHHele B 1. 6.1.2—6.1.8. H3yuenwue
MECTOIIOJIOXKEHHS, TIyOWHBI 3ayeTaHus U (OPMBI JOKAIBHBIX TI'€OJOTMYECKHX HEOJHOPOAHOCTEH
CBSI3aHO C 33/Ia9aMH, IePEeYHCICHHBIMA B L. 6.1.9—6.1.16.

6.1.2. Onpedenenue penvepa nOBEPXHOCU CKAMLHBIX U MOWHOCHU NEPEKPLIBAIOWUX —UX
Oucnepcuvix epyHmos. OIpeneneHne OCHOBAaHO Ha CKadKOOOpa3HOM HW3MEHEHHH (CBepXy BHH3)
CKOPOCTEH IPOJOJBHBIX M MONEPEYHBIX BOJH, YACIBHBIX 3JIEKTpHueckux compotusneHuid (YOC) u
TUIOTHOCTH KOHTAKTUPYIOLIHUX MTOPOJ.

OCHOBHBIMH METOJIaMH HCCIJICIOBAHUS SIBISIIOTCS: CEWCMOpa3Beika METOAOM MpEIOMIIEHHBIX
(MIIB) u otpaxennbix (MOB) BonH, a7eKTpopa3BeAka IOCTOSHHBIM TOKOM B MOAM(HKALMUIX
BEPTUKAIBHBIX JIEKTPUYECKUX 30HAUpoBaHui (BD3), 4aCTOTHBIX 3JEKTPOMAarHUTHBIX 30HIMPOBAHUI
(U5M3) u 3onaupoBanuii craHoBieHueM moiisi (3CIT). Bee Buabl reodusnueckoro npoguiInpoBaHus
BXOIAT B COCTaB BCIIOMOTATEIbHBIX MeETOMOB. [IpM HalMuuMM CKBaXHH B KOMIUICKCE OJDKHBI
HCIIONB30BAThCSl T€ BHUIBI KapoTaxka, KOTOPbIe (MKCHUPYIOT yKa3aHHbBIE PAa3IM4Ms KOHTaKTHPYIOIIMX
TPYHTOB 10 IIEPCUYMCICHHBIM BBIIIE CBOWCTBaM. JlaHHBIE KapoTaxa, Ja0OpaTOpHBIX W
MapaMeTpUUeCKUX HM3MEpeHHH Ha o0pasnax, KepHe M Ha OOHAKEHHAX MCIONB3YIOTCS At Ooiee
TOYHOW MHTEPIPETAINH PE3yIbTATOB HA3EMHBIX HAaOIIOCHUI.

6.1.3. Pacunenenue paspesa CKAIbHbIX U OUCNEPCHLIX HOPOO HA CNIOU PA3IUYHO20 JUMON020-
nempozpaghuueckozo cocmaéa OCHOBAHO Ha pa3jIMYMU IOPOA 1O WX (HU3NYECKUM CBOMCTBaM.
OCHOBHBIMU TeO()U3NICCKUMU METOJAMU PEIICHUS 3TON 3aJauu SBISIOTCS: dJieKTpopassenka (B3,
3CII), ceiicmopassenka (MIIB u MOB), menpepsiBHOe ceiicmudeckoe mnpodmiuposanue (HCIT) nHa
aKBaTOpUSX, paanoBosHOBoe mpocBeunBanue (PBII) um OojipliMHCTBO BHAOB KapoTaxka. Pounb
BCIIOMOTaTEIbHBIX METOJIOB MOTyT mrpare UDM3, BepTukaibHOE celicMHYecKkoe MpOoQUIUpOBaHKE
(BCII), meTozs! BeizBanHOU nomsipusarmn (BIT) u PJI3.

6.1.4. Onpedenenue mowgHocmu Kopbvl 8bl8empusanus (IK302eHHol mpewunosamocmu). B ocHOBe
penIeHust 3aauy JIEKHUT OTJIMYUE COXPAHHBIX MOPOJA OT BBIBETPENbBIX (TPEIIMHOBATHIX) MO YACTbHBIM
JJIEKTPUYECKHM COTPOTHBIICHUSM, CKOPOCTSIM YNPYTHMX BOJH W KoddduiueHTam MX 3aTyXaHus, a
TaKOKe TMOJISIPU3YEMOCTH | TNIOTHOCTH.

OCHOBHBIMHU U BCIIOMOT'aTEIbHBIMU METOJIaMHU SIBIISIFOTCS] TPAKTHUYECKU TE XK€, YTO M HePEUNCICHBI
B 6.1.2.

6.1.5. Onpeoenenue enybunvl 3anecanusi 6000ynopos u ux yerocmuocmu. OU3NIECKHE OCHOBBI
pemIeHns 3aJaui 1 METOBI €€ PELICHUs Te e, 9To M B IL. 6.1.3.

6.1.6. Onpedenenue enybunvt 3ane2anusi NOO3EMHbIX 800 (YPOBHS SPYHMOBbIX 800) U MOWHOCHU
B000HOCHbLIX 20PU30HIMOG 6 OOJIOMOYHBIX U MPEWUHOBAMbBIX CKANbHLIX U NONYCKANbHbIX NOPOOAX.
OCHOBHOE OTJINUME BOJOHACHIIICHHBIX ITOPOJ] OT HEBOJOHACKHIIICHHBIX 110 JIEKTPHUECKHM CBOMCTBAM
MPOSIBISIETCS B TOM, YTO MEPBBIE XapaKTEPU3YIOTCS CYIIECTBEHHO OoJiee HU3KUMHM 3HaueHHAMH YOC n
Oosiee  BBICOKMMH 3HAUCHMSMH JWAJIEKTPUYECKOM TpoHMIaeMoctd. Hawmbombimme —pazanams
HaOJII0AI0TCS B TIECKAX, TAJICYHUKAX, TPEIIMHOBATHIX CKAIBHBIX IIOPOax W 3HAYUTEIEHO MEHbINE — B
JMCIIEPCHBIX MOPO/axX, CoJepiKaluX OOJbIIOe KOJMYECTBO YACTUI] TJIMHUCTOW (pakiny, a Takke B
HETPEIINHOBATHIX CKaJIbHBIX MOPO/aX.

CKOpOCTH paclpOCTpaHeHHs] IMPOAOJIBHBIX YIPYIMX BOJH Ha TPaHHUIE BOJOHACBHIIICHHBIX H
HEBOJJOHACHIIIEHHBIX TIOPOJA TPETEPIEBAIOT CKAYKOOOpa3HOE YBENWYEHHE, NPU 3TOM CKOPOCTH
MOTNEePEYHbIX BOJIH H3MEHSIOTCS HE TaK PE3KO.

OCHOBHBIMH T€O(HU3MUECKUMH METOJAaMH pEIICHHS 3aJaddl SBIAIOTCA: AJIEKTPOpa3BenKa
MOCTOSIHHBIM TOKOM B MOJU(UKAIMAX BEPTUKAIBHBIX 3JEKTPUYECKUX 30HAMPOBAHUI METOIOM
comporuBiieHnst (B33) wu BemBamHbx mnoteHmmanoB (B33 BII), ceficmopa3Benka MeTonoM
npexomiteHHBIX BoiH (MIIB), a Taxke PJI3. /s KOMTUYECTBEHHBIX OIICHOK COACPIKAHHS BOJIBI MOXKET
OBITH MCIIOJIb30BaH METO/]] TPOTOHHOT'O MarHUTHOTO pe3oHanca (IIMP).

6.1.7. Onpeoenenue enyoumvl 3ane2anus, MOWHOCMU U PACNPOCMPAHEHUS. TUH3 U 2OPUSOHIMOS
3aConeHHbIX 600 U KpUon32os. ' TaBHON OTIMYHUTENILHON 0COOCHHOCTBIO 3aCOJICHHBIX BOJ (PacTBOPOB)
ABJISIETCS 3HAYMTENIbHOE MOHIDKeHHWEe MX YOC IpH yBEIMYEHWH KOHIEHTPAIlMM W HE3HaYMTeNIbHas



W3MEHYNBOCTH OCTABHBIX XapaKTePUCTHK.

OCHOBHBIM TE€OGU3MYECKUM METOAOM pelieHuss 3Toi 3amadu sBisiercss BD3. B kauecTse
BCIIOMOTATEIHHBIX METOAOB Hcronbs3yioTes BO3 BII, YOM3, 3C, PBIL

6.1.8. Onpeodenenue 6 niane u paspese NONOANCEHUS. 2DAHUY MEP3TbIX U Hemep3ablx nopoo. Tlepexon
MOPOJI, COAEPIKAIMX B CBOEM COCTaBE BOAY, B MEP3JIO€ COCTOSIHUE COTPOBOMKIAETCS CKAYKOOOPa3HbIM
yBenudeHueM ux YOC M CKOpOCTeil ynpyrux BOJIH, BEJIMYMHA KOTOPBIX TeM OoJiblle, 4eM OoJblie
CBOOO/IHOM BOABI COJICPIKUTCS B ITOPOJIE.

OCHOBHBIMH METOJaMHU SIBJISIIOTCSL  DJIEKTPOpa3BeIka METOJOM COIPOTHBICHUH B Pa3IMYHBIX
MOJM(UKAIKAK, YACTOTHBIE METOJABI 30HIAMpOBaHMS M mpoduiaupoBanus (UOM3, JIOMII, BUDII,
HO3II, PBII, PJI3) u ceficmopassenka (MIIB, CIIIIb, MOB, BCII). BcomoratrenbHBIMH SIBISIOTCS
MeToA BbI3BaHHBIX oTeHnnanoB (BO3 BII), ecrectBernsix notennuanos (EI), pagnoxurr.

6.1.9. Onpedenenue enybunvl 3anecamus U MOWHOCMU BHYMPUSDYHMOBLIX 6008 U JNb0OS,
sanezarowux ¢ nosepxHocmu. Jlem Hapsgy € MEp3NIBIMH IIECKaMH XapaKTepU3yeTcs OOIbIIUMHU
3HaYeHIIMH Y DC U CKOPOCTSAMHE YIPYTHUX BOJIH, MEHBIIICH TUIOTHOCTHIO M MEHBIICH THAIIEKTPUIECKOM
MPOHHUIIAEMOCTHIO 110 CPABHEHHUIO C BIIATOHACBHIIICHHBIMA TOpoAaMu. B oTimudmne oT craGoMarHUTHBIX
TJIMH JIe] IPAaKTHYeCKA HeMarHUTCH.

OCHOBHBIMU METOJJaMHU UCCJIEJOBAHHSI BHYTPUTPYHTOBBIX JIbJIOB SBJISIOTCS T€ K€ METOJBI, YTO U B
n. 6.1.8. Bo3moxHocTh ucmonb3oBaHus celicMopasBenku MOB o00ycnoBieHa CyliecTBOBaHUEM
OTJIMYMSL aKyCTHYECKOW JKECTKOCTH JibJla OT BMELIAIOUIMX IOpoj. BcromorarenbHble METOAbl —
rpaBHpa3BeKa U MarHUTOPA3BEIKa HCIOIB3YIOTCS B CIIydae JOCTATOUHO KPYIHBIX CKOIUICHHUH JIb/Ia.

OCHOBHBIMH METOJIaMU OIIPENCNICHHUs] MOIHOCTH JISHUKOB M KpPYIHBIX Hajeldel SBISIOTCS
PaaroIOKAMOHHOE 30HIUpOBaHue U celicmopasseika (MIIB u MOB).

6.1.10. Bwiasnenue u OKOHMYpUBAHUE 30H NOBBIUUEHHOU MPEUWUHOBAMOCMU, NEeKIMOHUYEeCKUX
HapyuleHutl U aKmugHvlX paspeiéHvix cmpykmyp. OCHOBHBIM crmocoOOM HaONIONEHUHA SBISETCS
npoduupoBaHue. B kauecTBe OCHOBHBIX METOMOB HCCIIENOBaHUS ucmoib3yrorcs: OI1, BO3, MIIB,
MOB, OI'T, IBMII, I'-3, M, T, a B kauectBe BcriomoratenbHbIX - BCII, HCII, Kap, YM3, PJI3, B33
BII, PBII, EUDMII3.

6.1.11. Obuapyoicenue u okonmypueanue 6 niane U paspese Kapcmosvlx NOJOCmel U NOO3EMHbIX
evipabomox. OCHOBHBIMH MeTOomamu sBjsitores: B33, BUJIIL, PBII, MIIB, OI'T, CII,
MUKporpaBupa3Benka, PJI3. B kadecTBe BcmoMoOrarelbHBIX METOAOB mpuMeHstorcs I'-0, EII,
pesuctuBumetpus, M3T, EUDOM3, AD.

6.1.12. Obnapyoscernue u OKOHMypuUBaHue 6 NiaHe U paspe3e OMOoeLbHbIX JeOSHbIX Mell PA3IUYHOU
Mopgonocuu  (n1acmosvix, NOBMOPHO-JHCUNBHLIX) U 30H NOGbluieHHOU Javoucmocmu. Hapsamy c
OCHOBHBIMH METOJAaMH, aHAJOTUYHBIMH HCIIOJB3yeMBIM IPW pemieHuH 3amad m. 6.1.9, B kadecTBe
BcriomMoraTenbHblX ucnonb3ytoress MIII, PBII, BbicokoTO4HAsi rpaBHUpa3Begka MU, NPU HAIUYUHU
MarHUTHOH BOCIIPHIMYHUBOCTH Y BMEIIAFOIIUX OPO, — BBICOKOTOYHASI MATHUTOPA3BEIKA.

6.1.13. Oxoumypueanue u onpeoenenue MOWHOCU MALUKO8, NEPETIEMKO8 U MeP3IbIX NOPOO cpedu
manvix. DTU 3a]]a9d PEIIAIOTCS. METOIAMH, TIEPEUUCICHHBIMHE B T1. 6.1.8 1 6a3upyrommMucs Ha TeX Ke
(hU3MYIECKUX OCHOBAX.

6.1.14. Onpedenenue 6 niane u paspese NONOACEHUS SPAHUY 3APAZHEHHLIX NOPOO (8 MOM uucie
paouoakmugHbiMu eewjecmseamu). BeIOOp METOOB OCYIIECTBISETCS Ha OCHOBE allPUOPHOTO 3HAHMSA
CBOMCTB MOpPOJ, TPETEPIIeBIINX H3MEHEHUs M CcTerneHu n3MeHeHHd. llernecooOpa3HO BHINOJIHEHHE
CHeLHAJIbHBIX NapaMeTPUYEeCKUX U3MEpEHUi. BriOpaHHbIE METONIbI B 3aBUCHUMOCTH OT KOHKPETHBIX
3aJjad HCHOJB3YIOTCSA B MOAM(DHKANUSIX 30HIUPOBaHUSA Wik TpoduiaupoBanus. [lpu 3arps3HeHUU
PaInOaKTUBHBIMHU BEIECTBAMU OCHOBHBIM METOOM SIBIIICTCS PaTdOMETPHUICCKas ChEMKA.

6.1.15. Jlokanuzayus mecm paszepy3ku NOO3EMHbIX U MEXHOSEHHBIX 800, Mecm Qurbmpayuu 600
yepes 3emiAHble COOpYyicenus. BRIXOA TOA3EeMHBIX BOJA Ha TIOBEPXHOCTH U BCE MPOIECCHl (DMIIBTPauu
COTIPOBOXKIAIOTCS TOSBICHUEM €CTECTBCHHBIX IMOTCHIINAJIOB, KaK MIPABHJIIO, ITOJOKHUTEIBHBIX B MECTAaX
pasrpy3KH.

OCHOBHBIMH MeETOJIaMH SIBIIAIOTCS: pesuctuBuMerpus, EII, Ttepmomerpus, BO3 BII, PBII, a
BCIIOMOTATEIBHBIMHI — 3JIeKTponpodunuposanue, MIIB Ha npo1oIBHBIX BOJTHAX.

6.1.16. Jloxanuzayusi mecm KOppo3uu Uil ONACHOCMU KOPPO3UU NOO3EMHBIX MEMALIUYECKUX
coopyaicenuti (IIMC). Pemienne 3a1a4u JOKUIM3AIAA MECT KOPPO3UM OCHOBAHO HA TMOSBICHUH B THX
MecTax aHOMAaJbHBIX OJJIEKTPUYECKHX MOTCHIHAJIOB JIIEKTPOXMMHUUYECKOI TreHe3uca. OCHOBHBIM
METOJIOM SIBJISIETCS TPOQUIMPOBaHUE WK cheMKa MeTojoM EIT.

OreHKa KOPPO3MOHHOW ONMACHOCTH B Pe3yJIbTaTe JNEHCTBHS Oy>KAAIOIIMX TOKOB M arpeCCHBHOCTH
BMeIIaonell cpesl M0 OTHOMICHWIO K CTAJbHBIM IIO/3€MHBIM COOPYXECHHUSM MPOM3BOAUTCS IMyTeM
CHCIHANBHBIX WU3MEpPEHH, BHIMONHAEMBIX B cooTBeTcTBUU ¢ ['OCT 9.602—89*. B ocHOBe Merona
JEXKUT HM3MEPEHHE Pa3HOCTH IOTEHIIMAIOB MEXAY JTaJoHOM u3 cranu win camoro [IMC n
3JIEKTPOJIOM CPaBHEHHSI.



Hamuuue OnyXAalOMIMX TOKOB B 3€MJIe OINPEIENSeTCS C IOMOIIBI0 H3MEPEHUS] Pa3sHOCTH
MOTCHIMAJIOB MEXAY JBYMsS TOYKAMH Ha T[OBEPXHOCTH 3E€MJIM MpPU Pa3HOCE H3MEPHUTENbHBIX
3MeKTpo0B, paBHOM 100 M, pacmonararouMxcs B ABYX B3aMMHOIEPICHANKYJSIPHBIX HAIPaBICHUIX
gyepe3 kaxasie 1000 M Tpacchl. 3aMepsl IPOU3BOIATCS Yepe3 Kaxabie S—10 cekynn B Teuenue 10—15
MHHYT.

6.1.17. O6Hapyoicenue u noxkanuzayus 6 niaHe U paspe3e OMOEIbHbIX MEXHUUECKUX 00beKmos
(UHIICEHEPHBIX KOMMYHUKAYUL, NocpeOeHHbIX QYyHOamenmos u np.). BEIOOp METOMIOB OCYIIECTBISIETCS
Ha OCHOBE alPUOPHBIX 3HAHHUI O CBOHCTBaX MCKOMOTo oObekta. Hanbonee HHGOPMATUBHBIMU MOTYT
6biTh PJI3, Mukpomaruutnas cremka, EIL, IDMII, JJUIL.

6.2. U3y4eHue cocTtaBa, CTPOCHUsl, COCTOSIHUS U CBOICTB TPYHTOB

6.2.1. N3y4eHue coctaBa, CTPOSHHS, COCTOSHHSA U CBOWCTB I'PYHTOB BBIIIOJIHSETCS MApaUICIBHO C
M3y9ICHHEM T'€OJOTMYECKOr0 CTPOCHUSI MAcCHBAa, HO MOXET SIBISITECS M CAMOCTOSATEIBHOM IENBIO U
BBITIOJTHATHCSA 110 CHENNAIBLHO COCTaBICHHON IIPOTrpaMMe.

6.2.2. Onpenenenne GpU3NKO-MEXaHUIECKUX XapaKTEPUCTHK IPYHTOB IO JAaHHBIM reo(pu3nvecKux
WCCIIEJIOBAaHUI ClleyeT NPOU3BOJUTh Ha OCHOBE KOPPESIIMOHHBIX 3aBUCHMOCTEH, YCTaHOBJIEHHBIX
JUISL  ONPENCNICHHBIX JIMTOJOTMYECKHX Ppa3sHOBHIHOCTEH TMOpPOJ C YYETOM HX pPErHOHANBHBIX
ocobenHocTed. [Ipy OTCYTCTBHM KOPPEISLMOHHBIX CBS3€H, MOJIYYEHHBIX JUIS TPYHTOB HM3y4aeMOTo
oObekTa (Hamboynee OOOCHOBAHHBIE OIICHKH), MOTYT OBITh HCHOJIB30BaHBl KOPPESILIUOHHbIC
3aBUCHMOCTH JUIsl TPYHTOB-aHaJIOTOB (MPUOIMKEHHBIE OLIEHKH). [IprMephl TaKuX CBsI3eH, ITOTy4eHHBIX
Ha OCHOBE O0OOOIIEHWS [aHHBIX SKCHEPHUMEHTAIBHBIX HCCIECIOBAHMHA pPAa3MUYHBIX TPYHTOB B
7Ta00paTOPHBIX M HATYpHBIX YCIIOBHAX, NMPHUBEACHBI B aHANMTHUECKOH (opme B mpmioxkeHnd E u B
rpadudeckoit popme B nproxkernsax K—H.

6.2.3. Ilpm omnpeneneHnn (U3MKO-MEXaHMYECKHX CBOWCTB TPYHTOB B MAaccHBE Ha OCHOBE
WCIIONIb30BaHMS KOPPEISIIMOHHBIX CBA3EH, YCTAaHOBICHHBIX IIPH HW3YYCHHH OOpas3loB, ClIEAyeT
YUUTBHIBATh MacIITaOHBIN 3()(EKT 1JIs1 KOHKPETHOW Te0JI0THYEeCKON Cpebl.

6.2.4. Onpeodenenue numonozo-nempospaguueckozo cocmaga nopoo. Pelienue 3amauu OCHOBaHO
Ha 3aBHCUMOCTH DJIEKTPHYECKUX, YIIPYTUX U APYrHX (U3HMYECKUX CBOWCTBAX MOPOJI, ONpEAENsIeMbIX
NpU reo(pU3NIECKUX MCCIEAOBAHUAX, OT UX JIUTOJIOrO-TeTporpaduyeckoro cocraBa (npuinoxenus X,
W). VYcraHoBieHWe 3aBUCHMOCTEH MeXIy reo(U3HMUSCKMMH apaMeTpaMH U JIMTOJIOro-
nerporpaMuecKMMH  NpPU3HAKAMH  COCTaBa TPYHTOB  NPOBOAUTCS IPU  HCIIOJIb30BaHHH
IapaMeTpUYECKUX N3MEPEHNUI B CKBaKMHAX, TOPHBIX BEIpaO0TKax, Ha 00pas3iax U Ha OOHAKCHUSX.

OCHOBHBIMH T€O()M3NYECKIMH METOJAMH TIPH PEIICHUH 3a/laudl SBISIOTCS 3JICKTPOpa3BeaKa Ha
noctrosiHHoM Toke, BO3, BO3 BII, ceiicMopa3Beaka MIIB Ha npo10JibHBIX U HONEpeUHbIX BosHAX. [Ipu
HaJIMYMK CKBaXKHH Hcnonb3ytoTes BCII, celicMonpocBeunBanne, pa3IuaHbIe BU/IBI KapoTaXKa.

6.2.5. Onpedenenue mpewunosamocmu u HOPUCMOCMU CKAIbHBIX NOpoo. PelreHune 3amaun
OCHOBAaHO Ha pa3JIMuYUM CKOPOCTEH paclHpOCTpaHEHUs TNPOAOJIBHBIX W TONEPEYHbIX BOJIH W
JIEKTPOCOIPOTHUBIICHNUS B CKAJIBHBIX MOPOJaX IPU PA3TUUHON CTETIEHH TPEINHOBATOCTH. C MOMOIIBIO
COYETaHUsl CefCcMOpa3BelKM B HA3eMHOM M CKBXMHHOM BapUaHTax C  YJIbTPa3BYKOBBIMHU
U3MEPEHUsIMH CKOPOCTEH YIPYTHX BOJNH B oOpasiax (KepHe) CKaIbHBIX MOPOJ OIpenenseTcs oomas
MyCTOTHOCTh (IIOPHCTOCTH) MOPOJ Kak B 30HE a’palyi, TaKk W B 30HE IIOJIHOTO BOJOHACHIIICHUS.
[TpumeHeHne 3MEKTPOpa3BeKu TPeOyeT YCTAHOBIEHUSI KOPPESIHOHHBIX cBsizeld YOC co CTeneHbio
TPEIINHOBATOCTH U TOPUCTOCTH HOPOJ IIyTEM M3MEPEHHUS 3JIEKTPUUYECKUX CBOWCTB MOPOA B IOJIEBBIX
YCIOBUSIX U B TaOOpaTopuy Ha 0Opasnax.

OCHOBHBIMH ~ T€O(HM3NYECKUMH METOAAMH TPH pEHICHHHM 3aJaudl  SBISETCS  Ha3eMHas
ceiicMopazBeaka MIIB Ha TpoJONBHBIX M MOMNEPEYHBIX BOJHAX, CKBAXHWHHAS celcMopa3Belka
Meronamu BCII u nmpocBeunBanus Mexay ckBaxuHamu, Y 3K, U3MepeHus: CKopocTel yIpyrux BOJH B
o0pa3max mopoJ. BeromMorarenbHBIMU METOIaMU SBIISIOTCS 3eKTpopa3Beaka BO3 u KB33.

6.2.6. Onpeoenenue 600HO-pusuueckux ceovicms nopoo. OueHka KO3PPHUIIUEHTa QUIbTPAIHH
JIACTIEPCHBIX TIOPOJI MPOHM3BOAUTCS IO KOPPEISIIMOHHBIM 3aBUCUMOCTAM MEXAY K03(h(uInueHToMm
(bunbTpanuK MOPOJA M UX YAEIbHBIM AJIEKTPUUECKHM COTNPOTHBICHUEM, & TAKKE MOJSPU3YEMOCTBIO
JIAJIEKTPUYECKON MPOHUIIAEMOCTBIO, YCTAHABIMBAGMBIM JUIsi KOHKPETHBIX YCIOBHH. B CKanbHBIX
MOpoJax TaKHWe 3aBHCHMOCTH yCTAaHABIMBAIOTCS MEXIY KO3((UIMEHTOM (QHUIBTPAIMA M CKOPOCTHIO
MPOJIOIBHBIX BOJIH.

6.2.7. Onpedenenue OeghopmayuoHHblX U NPOYHOCMHBIX CEOUCMSE CKATbHBIX NOpoo. 3anada
penraercs, Kak MMpaBWIO, ¢ MOMOIIBI0 KOMIUIEKCA CEHCMOAKyCTHUECKHX MeToJ0B. [l onpexaeneHus
CTaTHYECKOTO MOJYJIS YIPYTOCTH, MOIYIs AedopMaliy, Ipejelia IPOYHOCTH Ha OZHOOCHOE C)KaTHe
UCIIOJIb3YIOTCS YCTAHOBJICHHBIE KOPPEIALMOHHBIE 3aBUCHMOCTH MEXKIy YKa3aHHBIMH IapaMeTpamMH
OJTHO CTOPOHBI M CKOPOCTSIMHM TPOJOJNBHBIX W IIONEPEYHBIX BOJH W JAWHAMHUYECKHMMH MOJIYJISIMU



YOpYTrocTH — ¢ apyroi (mpunoxenue E).
CkopocTH ynpyrux BOJH H, CJIEJOBATEIbHO, YIPYrue MOAYJH (C HCIOJIb30BaHueM HH(GOPMALIUK O
IUIOTHOCTH TIOPOJT B MACCHBE) OMNpPEICISIFOTCS: B CKBAXKHHAX METOAaMH CEHCMOAKyCTHYECKOTO

KapoTaxka u npocBeunBanusi, BCII, ¢ moBepxHoctu — ceiicMopaspeaxoir MIIB Ha mpononbHBIX U
MONEPEYHbIX BOJHAX, B JIAOOPATOPUM — IIyTEM H3MEPEHHS CKOPOCTEH YIbTPa3BYKOBBIX BOJH B
oOpasmax.

HccnenoBaHus B MIMPOKOM JHAana3oHE YacTOT IIO3BOJIAIOT YYUTHIBATH MAacIITaOHBIH 3(QQeKT u
000CHOBaHHO OCYILECTBJIATH MEPEX0] OT MapaMeTPOB, IOJyYSHHBIX HA MallbIX 00beMax I'PYHTOB, K
napamMeTpaM U3y4aeMoro MacCuBa.

6.2.8. Onpeoenenue ¢usuueckux coucme OUCHEPCHBIX NOPOO (NIOMHOCMU, BIAHCHOCHU,
nopucmocmu). OCHOBHBIMH METOJJaM{ OMPENENICHNS TNIOTHOCTH M BJIQXKHOCTH AWCIIEPCHBIX HOPOJX (B
TOM YHCJIE MEP3NbIX) SBISIIOTCS pPaAMOM30TONHBIC H3MEPEHHUs. BcrmoMmMorarenbHbIMH METOJAMHU
ABJISTIOTCSL ceficMOpa3BEeJOYHBIE M 3JIEKTPOPAa3BEJOYHBIC, PE3YNbTAThl KOTOPBIX HCIIONB3YIOTCS UIS
OTIPEZICTICHUSI MCKOMBIX IIapaMETPOB TPYHTA IO YCTAHOBICHHBIM KOPPEISIIMOHHBIM 3aBUCHMOCTSIM
MEKAY IUIOTHOCTBIO, BIAKHOCTBIO M IIOPUCTOCTBIO C OJAHOW CTOPOHBI M CKOPOCTSIMH YIPYTHX BOJIH U
3EeKTPOCONPOTHBIEHHEM — ¢ apyroi (mpunoxenus E, XK, 1, JI).

B kauecTBe OCHOBHBIX METOJOB HCIOJB3YIOTCA Kaporaxssle meroasl ['TM, HHM, a B kauectse
KOCBEHHBIX — Ha3eMHas U CKBa)XMHHAs celicMopa3Belka Ha MPOJOJBHBIX U MONEPEeYHBIX BOJTHAX
(MIIB, BCITI, ceiicmonpocBeunBaHue), a Takoke aekTpopasseaka BO3, kapotax KC u PBII.

6.2.9. Onpedenenue npounocmuvix u 0ePOPMAYUOHHBIX CEOUCME OUCNEPCHBIX (MANbIX U MEP3IIbIX)
nopoO BBHINOJIHACTCA MO YCTAaHOBJICHHBIM WM YTOYHEHHBIM M BHOBb YCTAQHABJIMBAaEMBIM B IIpoIiecce
paboT KOPPENIIMOHHBIM 3aBHCUMOCTSAM MEXIy YKa3aHHBIMH BEJIMYMHAMH U YIIPYTUMH MapaMeTPaMH:
CKOPOCTAMH YIPYTHX BOJIH, MOIYJSIMH YIPYIOCTH, CIBHId, AWHAMHYECKHM KO3((HUIHEHTOM
ITyaccona (mpmnoxernus E, M).

CKOpOCTH TPOJONBHBIX M MONEPEYHBIX BOJH IOPOJ B IIOJIEBBIX YCIOBHSAX OIPEACISIOTCS C
MTOMOIIIBI0 HAOIIOACHUH ¢ TIOBEPXHOCTH M BO BHYTPEHHHX Toukax cpeabl Metogamu MIIB, BCII, CII.
B nabopatopHbIX YCIIOBUSX UCTIONB3YIOTCA YIbTPAa3BYKOBbIE H3MEPEHHS Ha 00pa3iax.

6.2.10. HUzyuenue cmpoenus CKaubHblX MACCUB08, COCTOSIINX W3 PAa3HOBEIUKUX 30H, OJIOKOB H
JIEMEHTOB U CTEMEHM HX HEOJAHOPOJHOCTH BBINOJHACTCA C IIOMOLIBIO Pa3sHOYACTOTHBIX
ceilcMOaKyCTHUECKUX METOJOB, MO3BOJIIOMIUX OIPENeNiATh CKOPOCTH IMPOAOJBHBIX U TONEPEUHBIX
BOJIH JUIsS Pa3fIMYHBIX MO pa3MepaM OJIOKOB U DJIEMEHTOB MaccuBa. (s KOJIMYECTBEHHOH OLEHKH
HEO/IHOPOJIHOCTH CTPOSITCS TaK Ha3bIBaeMbIe MacIITa0HbIE KPUBBIE, OTPAYKAIOLIHE B3aUMOCBSI3b MEXIY
CKOPOCTSAMH YNPYTUX BOJH M N3y4aeMBIMH pa3MepaMul (JINHEHHBIMH M OObEMHBIMHU) CPEbI.

CKOpOCTH TPOJONBHBIX M MONEPEYHBIX BOJH B MAaCCHUBE M €r0 YaCTSIX ONPENEINAIOTCA C MOMOIIBIO
HaOJFOICHUI C MOBEPXHOCTH, BO BHYTPEHHHX TOYKaX Cpelbl M Ha oOpasmax metomamu MIIB, BCII,
CII Ha yacroTax ot 50—100 't 7o 10—20 k', a Tak>ke C MOMOILBIO YJIBTPa3BYKOBBIX UCCIIEOBAHUMN.

6.2.11. Uzyuenue cmenenu HeOOHOPOOHOCMU MACCUBOE OUCHEPCHBIX NOPOO TIPOBOIUTCS IyTEM
MOCTPOCHMSI KPHUBBIX PacIpele]IeHUs] CKOPOCTeH YNPYTruX BOJIH M XapaKTEPUCTHK MX IOTJIOLICHUS, a
TaKXe AIEKTPOCONPOTHBIICHUH B 3aBUCHMOCTH OT MaciTaba u3ydaemoil cperpl. MeTo bl MOTydeHUs
YOPYTUX M 3JIEKTpHUECKUX napaMeTpoB cranmapTHeie — MIIB, BCII, celicmonpocBeunBanue, B33,
PBIL

6.2.12. M3yuenue HanpsicenHo20 COCMOsHUSL NOPOO OCHOBAHO Ha B3aMMOCBS3M I1apaMeTpOB
YOPYTUX BOJH CO 3HAUCHHSIMM JEHCTBYIOIIMX HANpSDKEHHI B MacCHBEe M Ha 3aBHCHMOCTH YPOBHS
AKyCTHYECKOH U 3JIEKTPOMAarHUTHOM SMHUCCHH OT N3MEHEHHH HAIPSHKEHHOTO cocTosHUs MaccuBa. [Ipn
KaueCTBEHHOM HM3YYEHHH HAIPsDKEHHOTO COCTOSHMS CKAJIBHBIX M JAWCIEPCHBIX TOPOJ MCIOIb3YIOTCS
MIIB, BCII, ceiicMONpOCBEYMBAHUE, H3MEPEHUE AKYCTUYECKOM M 3JIEKTPOMArHUTHOM SMUCCHH.
KonmuecTBeHHas OLEHKAa HANpsDKEHWH B MAacCHBE ITOPOJ ONPENesieTCs € IMOMOIIBI0 KOMIUIeKca
Pa3HOYaCTOTHBIX CEHCMOAKyCTHYECKHMX METOJIOB IPH HCIIOJIb30BAHUH YCTaHOBJICHHBIX 3aBUCHMOCTEH
CKOPOCTEH YNPYIHUX BOJH OT JABJICHHUS.

6.2.13. Onpeodenenue munepamuzayuu NOO3EMHBIX 600 U 3ACONEHHOCMU OUCNEPCHBIX HOPOO
MPOM3BOJUTCA C TOMOIIBIO METOMOB PE3UCTHUBHMETpHH M 3nekTpopasBenkn BD3, kaporaxa KC u
PBII. Ilonmy4uenusie 5TuMH MeTogamu 3HadeHHsT YOC HCHONB3YIOTCS JUIL  ONPEAeICHUS
MUHEpATN3allii TIOJ3EMHBIX BOJ, 3aCOJIEHHOCTH IHCIEPCHBIX TalBIX M MEP3JbIX MOPOA IO
3aBHCHUMOCTSIM, ITPUBEJICHHBIM B IprioskeHuu K.

6.2.14. Onpedenenue avoucmocmu OUCHEPCHLIX NOPOO TPOBOIUTCS IO YCTAHOBJICHHBIM
KOPPEISIHOHHBIM 3aBHCHUMOCTSIM MEXAY OOBEMHOH JIBIMCTOCTBIO C OJHOW CTOPOHBI M CKOPOCTSIMU
YIPYTUX BOJH M DJEKTPOCONPOTHUBICHHEM — C JPYroW, IOJYYEHHBIMH JUIS Pa3lIMdHBIX BHUJIOB
JICTIEPCHBIX IPyHTOB (nprutoskenune JI). CKopocTH MpoIoIbHBIX BOJH U 3JIEKTPOCOIPOTHBIIEHUE OPO.T
JUIL MHTEPIPETallMi pe3yJbTaToOB I0JIEBBIX pabOT ONpPEAENIOT C IMOMOLIBIO YJIbTPAa3BYKOBOTO
kapoTaxa 1 kaporaxkxa KC u PBII.



6.2.15. Oyenka kpuocenno2o cmpoenusi OUCNEPCHBIX NOPOO TPOU3BOAMTCS IO PE3yJIbTAaTaM
ONpEJICJICHUI YIOPYrux BOJH ¥ DJICKTPOCONPOTHUBIICHUH, H3MEPEHHBIX B TOPH30HTAIBHOH U
BEPTHKAJIBbHOU TIOCKOCTX. C MOMOIIbI0 HOMOrpamMMbl (mpuiiokeHne H) OlLCHHBAKOTCS 3JIEMEHTBI
KPHOTEHHOTO CTpoeHHsi. CKOpPOCTH IPOJNOJBHBIX BOJH [UII OTOM LEJNU TOJNYy4YaroT C MOMOUIBIO
KOMIUIEKCAa CKBaXMHHBIX METOJOB: ynbTpa3BykoBoi kapoTax (Y3K) H MeXCKBaXMHHOE
yiabTpa3BykoBoe  mnpocBeumBanume  (MII).  Jlng  modydeHHWs — aHAJOTMYHBIX — 3HAYECHHH
JJIEKTPOCONIPOTUBIICHUH MCIOJIB3YETCsl KOMIUIEKC M3 Ha3eMHOro Merona B33 u ckBaxMHHOro MeTozna
KC.

6.2.16. Onpeodenenue kopposuonnou azpeccusnocmu (KA) epynmos u noozemHuix 600 BBITIONTHSICTCS
¢ coomonennem tpedoBanuii [OCT 9.602—89. KA rpyHTa IO OTHOWICHHIO K CTAlTH XapaKTePU3yeTCs
3HAYCHWSMH YIENBHOTO 3JeKTpudeckoro compoTtuBieHns (YOC) rpyHTa W CpeqHed IDIOTHOCTHIO
karogHoro Toka (ix). KA cpenst (TpyHTa MM BOJIBI) IO OTHOIICHHIO K CBHHIIOBOM M aTIOMHHHEBOMN
00oJ10uKke Kabers, a TAKXKe 10 OTHOILICHUIO K OETOHHBIM COOPYIKSHHUSIM OIPEIeIISIeTCs IO Pe3ybTaTaM
XAMHYECKOTO aHaIW3a M [0 BEJIMYMHE BOJOpOAHOTo mokasaTtens pH obpasmoB. YOC rpyHTa
ompeziesisieTcss B TOJIEBBIX YCIOBHSIX M Ha 00pasliaX, IUIOTHOCTh KATOAHOTO TOKA — TOJBKO Ha
o0pa3iax rpyHra.

6.3. l/lsyqelme reoJIOrt4€CKUuX M1 HHKECHEPHO-Ir€0JJOrM1€CKUX MmpoueccoB

6.3.1. M3yyeHue TreoJOrMYECKUX M WHKEHEPHO-TE€OJOIMYECKUX IPOIECCOB, HMX BBISIBICHUE H
HaOoZIeHNe 3a JAWHAMUKOW DPa3BUTHS SIBISIOTCS OAHOW U3 NPHOPUTETHBIX 3ajady MPH WHKEHEPHO-
TEOJIOTHYECKNX W3BICKAaHWAX. B mpomecce ee pemIeHHs H3y4aloTCsl BCE BOIPOCH, CBS3aHHBIC C
3aJadaMy, TEPEYHCICHHBIMU B 1. 4.1, HE TOJIBKO B IPOCTPAHCTBEHHBIX KOOPAMHATAX, HO U BO
BpPEMCHHU.

6.3.2. Habnrooenue 3a usmeHeHuem yposHs noO3eMHbIX 600, KaK MPABUIIO, TIPOBOJUTCS C IIOMOIIBIO
ceiicmopazpenku MIIB u snekrpopassenku BO3, a Takxke MeToa NPOTOHHOTO MarHUTHOrO PE30HAHCA
I[IMP. B kauecTBe BcioMorareiabHOro Metoa npumensiercs B33 BIT u PJI3.

6.3.3. Onpeodenenue Hanpasienus u CKOPOCMU OBUNCEHUS NOO3EMHBIX 600 OCYIICCTBIIACTCS C
MOMOIIBI0 PEKUMHBIX HaOJIOJACHUH METOJAaMH PE3UCTUBHMETPHH, PAaCXOJOMETPHU B OJHOW WM
HECKOJBKHX CKBAXKHHAX, a TAKXKE C MCII0JIb30BaHUEM THAporeojorudeckoro Bapuanra M3T.

6.3.4. Obnapyscenue mecm pasepy3ku NOOIEMHBIX 600, YmeyeK OblMO6bIX U NPOMBIULTEHHBIX 800
SIBIIIETCSL 3ajlaueii, aHAJIOTWUYHOW 3ajave, W3JOXKeHHoW B 1. 6.1.15, m pemaercs Meronamwu,
MIEPEUYHCICHHBIMH B 3TOM ITyHKTE.

6.3.5. Habnooenue 3a 61aHCHOCMHBIM PEHCUMOM OUCHEPCHBIX NOPOO 30HbL A3PAayull BHITIOTHICTCS
NPy KOHTPOJE KadecTBAa MCKYCCTBEHHBIX T'PYHTOB BO3BOIMMBIX 3E€MIISIHBIX coopykeHni. OHO
OCYIIECTBIISIETCS] METOAAMH, O3BOJISTIOIMMH OLIEHUBATh BIIAXKHOCTH ITOPOJ] B KOPEHHOM 3aJIeTaHUU, —
PaINOU30TOMTHBIMH H AIIEKTPOMETPHUSCKUMH (T1. 6.2.8).

6.3.6. Habnioodenue 3a usmeHeHuem 2nyOUHbl CE30HHO20 U MEXHOSEHHO20 NPOMEP3AHUAL U
npomausanus OUCNEPCHLIX U CKANbHBIX NOPOO NOJDKHO OCYIIECTBIATHCS MO METOAMKE PEXHMMHBIX
WM3MEpeHHi, ¢ MPUMEHEHHEM B KayecTBE OCHOBHBIX MeTozioB BDO3, MIIB, BCII, pa3nu4yHbx BUIOB
KapoTaxa, TepmomeTpun, PBII, a Taxoke Bcmomorarensueix — [1C, YOM3, PJI3.

6.3.7. Habniodenue 3a usmeneHuem HANPANCEHHO20 COCMOAHUA, BO3HUKHOBEHUEM U PA3GUMUEM
mpewur Ppou3BoAUTCS Hanbosee 3hHEKTUBHO ¢ MOMOIIBIO celicMoMeTprueckux MeTonoB — MIIB,
BCII, ceificMu4eckoro mpocBeYMBaHMs, METOIOM AaKyCTHUECKOH 3MHCCHH, a TaKXKe C MPHUBJICUCHUEM
Pa3IMYHBIX BUAOB KapOTaka, PE3UCTUBIMETPUH B CKBaKMHAX M BOJIOEMax, TpaBUMeTpuu. B kauectse
BCIIOMOTaTENIbHBIX METOJIOB peKOMeHAyeTcs ucnoiab3zoBats EMOMII3 u EIL

6.3.8. Buwiasnenue, nabaoO0eHue u NPOSHO3 CMeWeHUs: Macc 20pHbIX nopod. Ilpu ucciemoBaHUIX
MPOLIECCOB CMEILICHUS] Macc TOPHBIX ITOPOJ] C MOMOIIBI0 Te0U3MUECKHX METOJIOB MOTYT PEIIaThCs
CJIE/TyTOLIHE 3a/1a9H:

JIOKaJH3alKsa MecT HapyLIeHHs CIUIONTHOCTH MacCHBOB TOPHBIX MOPOJ (METOABI 3JIEKTPOPa3BEAKH
U ceiicMOpa3BeAKM B MOAM(DUKALMSIX BEKTOPHBIX HAONIOJCHUI M KapoTaka CKBaXKMH, ra3oBo-
SMaHaIlMOHHAsI CheMKa, TpaBupasBenka, Metoasl EMOMII3 u akycTHuecKoit 3MUCCHHN);

olpejieJieHHe BpEeMEHHM Hayana CMEUICHHH M ero mporHo3 (Te e MeTo/Abl B MOANU(HKALUIX
BBICOKOTOYHBIX PEKUMHBIX HAOJIOACHNI);

orpe/ieJIieHue CKOPOCTEH M BEINYHHBI CMEIeHUH (PeKUMHBIE PO IIIbHBIE U CKBAXKMHHBIE pAa0OTHI
Pa3IMYHBIMH METOJIaMH IIPH T€0Ie3MIECKON MPHUBSI3KE TOUEK HAOIIOACHUS).

6.3.9. U3yuenue onachvix 2eonocudeckux U UHNCEHEPHO-2e0N02UHEeCKUX NpoYecco8 ¢ TOMOUIBIO
reoU3MYECKUX METOJIOB CIICAYET BBIIONHATH B COOTBETCTBHH ¢ myHKTamu CIT 11-105-97 (vacts I1):

U3BICKAHUS B palloHaX pa3BUTUS CKJIIOHOBBIX IIpoleccoB — 1. 4.2.6;

U3BICKAaHUs B pailloHaxX pa3BUTHUSA KapcTa — M. 5.2.5;



M3BICKaHUs B paiioHaX Pa3BUTHS MPOIECCOB MepepadOTKu OEperoB BOJOXpaHIAN] — II. 6.2.6;

W3BICKaHUs B paiioHaX pa3BUTHUS ceneid — 1. 7.2.5;

W3BICKAHUS B paifoHaX pa3BUTHUS MOATOIDICHUS — 11. 8.2.7.

Br10op MeTo0B [uIst pelIeHus 3a/1a4, NepeyrCICHHBIX B KQKAOM M3 3TUX ITyHKTOB, POU3BOAUTCS
B COOTBETCTBHU C TpeOOBaHUAMH pa3nienioB 6.1— 6.3 u npuioxenuem /.

6.4. CelicMu4eckoe MUKPOpaiioHHpOBaHHe

6.4.1. 3agaya cefiCMHYECKOT0 MHUKPOPAHOHUPOBAHUS 3aKIFOUACTCSl B OLIGHKE BIIMSIHUS MECTHBIX
YCIIOBHHA Ha XapaKTePUCTHUKH CEUCMUYECKHX KojeOaHWid. MeCTHBIE YCIOBHS —OIPEHeIITIOTCS
CTPOEHHEM, COCTAaBOM M CBOICTBaMHU I'PYHTOB, pesibe()oM, OOBOAHECHHOCTHIO M HEKOTOPBIMH JIPYTUMHA
(haxTOopamu.

6.4.2. Ilpu BRINOTHEHNUHN CEHCMHYECKOTO MUKPOPAHOHUPOBAHUS ONpEeTICHHE CTPOCHHUS, COCTaBa 1
CBOHCTB TPYHTOB, IIOJIOKCHUS YPOBHS ITOJ3EMHBIX BOJ HMPOM3BOJUTCS B COOTBETCTBHH C mil. 6.1.2,
6.1.5, 6.2.8. CxopocTn TpPONONBHBIX M TMOMEPEYHBHIX BOJH M XapaKTEPUCTHKH WX 3aTyXaHUSI U
MOTJIOIIEHHSI, UCIIOIb3YEeMbIe JUISl OLIEHKH NPUPAILCHNSI CeHCMUYECKOW NHTEHCUBHOCTH U COCTABIICHHS
MOJIETIM CEHCMUYECKOTO pa3pes3a C IEbl0 MPOBEACHHSA MOCIEAYIOIIUX pPAacyeToB, OMNPENEISIOTCA C
nomotnpto HazemHor (MIIB, oguHo4HOE ceificMo3onaupoBanue) u ckBaxuHuoi (BCII, CII, MII, CK)
ceiicMOpa3BeAKU. AMIUIUTYIHO-YACTOTHBIE XapaKTEPUCTHKH OXKHIAEMBIX CEHCMHYECKHX KOJeOaHMi
OIIPECIIAIOTCSl MHIKEHEPHO-CEHCMOJIOTMYECKMMU METOJIaMH, KOTOpbIE HE IPHHATO OTHOCHTh K
COOCTBEHHO Treo(U3MYECKUM HCCICJOBAaHHUSAM, a HMEHHO: DPErucTpalueil 3eMIICTPSCEHUI MajbIX
SHEPTHUH, MUKPOCEHCM, peke — B3PHIBOB M CHIIBHBIX 3€MJICTPSICEHHUM.

6.4.3. PacueT KOJNMYCCTBEHHBIX XAaPAaKTEPUCTHUK CEHCMHUYECKUX BO3ICHCTBHI (yCKOpEHHH,
npeodIaJaroINX IEPHOIOB U NMTPOIOIDKUTEINEHOCTH KOJICOAHUH, aKCeIeporpaMM, CIIeKTPOB PEAKIUH U
T.JI.) TIPOBOJUTCS C MCHOJB30BAHUEM CIICIHAIBHBIX KOMITBIOTEPHBIX MPOTpaMM Ha OCHOBE MOJeNel
ceifcMuueckoro paspesa. Tpedyembie mo CHull 11-7-81* akcemeporpaMmbl MOTYT Takke HOIOUPATHCS
n3 0aHKa JaHHBIX MJIM CHHTE3MPOBATHCS 110 PSAY BXOJHBIX IIaPaMETPOB.

7. COCTAB TEO®U3NYECKHUX UCCJIEJOBAHUI INPU UH)KEHEPHO-
T'EOJIOTHYECKHUX U3BICKAHUAX

7.1. Hacrosmuii pa3men ycraHaBiMBaeT oOOIIME TEXHUYECKHE TPEOOBAHUS K BBINOJHEHHIO
CJICYIOLINX BUAOB paboT, BXOASAIINX B COCTaB reO(PU3NIECKIX HCCIECAOBAHMUIM:

cOop u 06paboTKa MaTepHaIOB U3bICKAHUN W UCCIIEOBAaHNH MPOIILIBIX JIET;

pa3paboTka MporpaMmbl reopU3MIECKUX UCCIEA0BaHNI;

PEKOTHOCIIMPOBOYHOE 00CIIE/I0BAHHE;

TOJIEBBIE TEO(U3NUECKHE HCCIICIOBAHMS;

JabopaTopHbIe reo(pU3NIECKIE HCCIIeIOBAHMS ITPYHTOB, HOA3EMHBIX M TOBEPXHOCTHBIX BOJ;

o0creoBaHNe TPYHTOB OCHOBAHHUH ()yHJAMEHTOB CYIIECTBYIOIINX 3/JTaHUH U COOPYKEHUH;

CTaloHapHble  reodusuueckre  HaOmoneHHs  (JIOKaJbHBIH ~ MOHHUTOPUHT  KOMIIOHEHTOB
T€0JIOTHYECKOI! cpe/ipl);

KaMepaibHas o00pa0oTka MaTepHajoB TeO(U3NYECKUX HCCIENOBAaHUI, WX HHTEpIpeTanus Hu
COCTaBJIEHHE TEXHUYECKOTO OTYETA.

7.2. Coop u 00padoTKa MaTepHAJOB MH3BICKAHHI M WCCIAEJOBAHHI NPONLIBIX JeT
BBITIOJTHAIOTCS NTPH WHXKEHEPHO-T€0JIOTMIECKUX W3BICKAHMAX JUIS KaXKJIOT0 3Tana (CTaaun) pa3paboTku
NPEANPOEKTHONH M MPOEKTHOH JIOKYMEHTALMH C YYETOM pe3yJbTaToB cOopa Ha NMpeAuecTBYIONEM
sTame. XapakTep M OOBEM MaTepHaloB JOJDKHBI OTBEYaTh IENSIM H3bICKAaHWH, YCTAHOBJICHHBIM
TEXHHYECKHM 33JaHuEeM 3aKa34nKa.

Co6op 1 00paboTKa reopU3HIECKIX MaTEPHUATOB BBITOIHIIOTCS IS

BBIPa0OTKH anpHopHO# (usuko-reonorndeckoir mozaenu (OI'M) uccnenyemoit repputopu;

OIICHKH BO3MOXKHOCTEH pa3IM4YHBIX TeO(PH3MYECKHMX METOJOB B KOHKPETHBIX HHKEHEPHO-
TEOJOTUIECKUX U TeO(PU3NUECKUX YCIOBHUSX;

YCTaHOBJICHHS 33/1a4 MHKCHEPHO-TEOJOTHUECKNX HM3BICKAaHUH, TPEOYIONINX PEIICHUS C TOMOIIBI0
reoQU3NIeCKIX UCCIICOBAHMIA;

BBISIBIICHUSI OOBEKTOB H3y4YCHHS, a TaKKe IUIOMAAeH W TPaHMI[ TPOBEICHHUS TeOPU3NIECKUX
HCCIIeJOBAHMIA;

OLICHKH YCJIOBHH BBINIOJIHEHHSI PaOOT: OTKPHITOCTh TEPPUTOPHH paboOT, HAIMYNE 3aCTPOUKH, penbed
U 1p.

B cocraB Marepuaios, noaiexanmx coopy n 06001eHu0, Kpome nepedrcieHHsx B . 5.2 CIT 11-
105-97 (gactp |), cienyer BKITIOYATH CBEJCHHUSA O (DPU3MUYSCKHX CBOWCTBAX IOPOJA HCCIEIyEeMOTrO



pErHoHa, NX Te0()U3NIECKUX TMapaMeTpax, a TAKKE O CBI3SIX MEXKILy STHMHU CBOMCTBAMHU U MH)XXEHEPHO-
TEOJIOTHYECKUMH XapaKTEPUCTUKAMH TIOPOI.

ITo pesympraTam cObopa, 0OpabOTKH M aHAJHM3a MATEPHAJIOB M3BICKAHWH MPOIUIBIX JIET W IPYTHX
JAHHBIX B MpOrpaMMe Ieo(H3MYEeCKUX HCCIEIOBAaHMHM M TEXHHYECKOM OTYETE JOJDKHA HPHBOAUTHCS
XapaKTEepUCTHKA CTENEeHU Teo(U3UUECKONl M3YUYEeHHOCTH HCCIeyeMOH TEpPUTOPHUH U OLCHKa
BO3MOXKHOCTH HCIIOJNB30BaHUS 3THX MaTepuajoB (C yd4yeTOM CpoKa WX JaBHOCTH) IJIS PEIICHUS
COOTBETCTBYIOLIUX MPEANPOEKTHBIX U MPOEKTHBIX 3a/1a4.

Bo03MOXXHOCTh HCIIONIB30BaHKUSA MaTEPHATIOB M3bICKAHUN MPOLUIBIX JIET B CBSI3M C JABHOCTBIO UX
MOJy4eHUs (eClM OT OKOHYAaHMs M3BICKAHUM 10 Hadaja MPOEKTHPOBAaHUS mpouuio 6onee 2—3 jer)
CJIelyeT yCTaHABIMBATh C Y4E€TOM MPOMCIIECAMINX M3MEHEHHH Ha TEPPUTOPHUHU U3BICKaHHMIL: penbeda,
TUAPOTEOJIOTUIECKUX YCIOBUM, TEXHOI'€HHBIX BO3ICHUCTBUN. BBISABIEHHE 3THX U3MEHEHUH clemyeT
OCYIIECTBIIITh II0 PE3YNbTaTaM PEKOTHOCIMPOBOYHOTO OOCIIENOBAHUS HCCIECAYEMOH TEPPUTOPHH,
KOTOPOE BBIMOJIHIETCS IO pa3paOb0TKN IPOrpaMMBbl HHKEHEPHO-TEOIOTHUECKUX N3bICKAaHHH.

7.3. Paspabdorka mnporpamMMbl Treopu3MYecKHMX HMCCIeJOBAHUIl BBIONHACTCS HA OCHOBE
TEXHUYECKOTO 3aJaHus 3aKa3uhKa, HCXOJS W3 JTama NPEANpOSKTHBIX pPabdOT WM CTaguH
MPOEKTUPOBaHUs (MIPOEKT, paboyast JoKyMeHTalms) B coorBercTBuH C 1. 4.8 CIT 11-105-97 (uacrs I).

7.4. PexorHocuupoBOYHOe 0GC/IeTOBAHME BBIIIONHACTCS sl YTOUHEHUS Ha MECTE YCJIOBHH U
0COOCHHOCTE! BBIMOJHEHUS OJIEBBIX Te0(U3NUecKuX ucciaeoBanuii. OHO MPONU3BOJIUTCSI BU3YaIbHO,
a TaKKe, NP HEOOXOAMMOCTH, B MHUHHMAILHOM OO0BbEMe C TNOMOIIbI0 Haubojee MOOWIBHBIX W
HEJIOPOTOCTOSIINX METOJIOB JIJI yTOYHEHHS METOJUKH U TEXHOJIOTUH IIPOBEACHUS PadoT.

7.5. IoaeBble reousnyeckue HCCIeIOBAHMSA BBHIIONHAIOTCS NPH HWH)XXEHEPHO-TEOIOTHYECKUX
M3BICKAaHUAX Ha BCEX CTamuAaX (dTamax) mpoektuposanus B coorsercTBuu ¢ CHull 11-02-96 u CIT 11-
105-97 (gactu 1-V).

[lepedens pemaeMbIx B Ipolecce MOJIEBEIX reOPU3NIECKUX HCCIICIOBAHUN 3a/1ad ¥ TpeOOBaHUS K
UCTIONb3YEMBIM IIPH 3TOM METOAaM H3JI0KEHBI B pazaenax 4—~0.

[Tonebie reopu3nIecKre UCCIECAOBAHUS BBIIOIHIIOTCS, KaK MPAaBIIIO, B KOMIUIEKCE C MHXEHEPHO-
reoJIe3nYeckuMy paboTamu. J[ins MHTEpIpeTanyy Mojay4aeMbIX reopu3HIecKuX JaHHBIX HEOOXOAUMBI
MepeHecCeHUe B HATypy W IUIAHOBO-BBICOTHAs IPUBS3KAa TOYEK HAONIONEHHH C TOYHOCTHIO,
COOTBETCTBYIOIIIEH JeTanbHOCTH (MacwmTady) BHIMONHAEMbIX padoT (mm. 5.216 — 5.218 CII 11-104-
97). Ilpu BHIOJIHEHHH TeOPU3UMIECKUX HCCICIOBaHUH B CKBaXHHAX CJEAYeT, Kak IpaBuiIo,
UCIIONB30BaTh CKBa)XKHMHBI, MPOOypeHHbIE IS HHXXEHEPHO-TeoJoTHUecKux meinei. TpeboaHus,
npeabsBIsieMble K TPOXOJAKe (crnocobam OypeHwus), OOOpYIOBAaHMIO U COXPAHEHUIO CKBAXKHUH,
OTIPEETAIOTCS BRIOPAaHHBIMU METOAAMH Ie0(pH3NIECKIX CKBAKXHHHBIX HCCIICTOBAHMUH.

Omnpeneneane 00beMOB  reou3mdeckux paboT (KOIMYecTBA M CHCTEMBI  pa3MEINCHHS
reopu3N4IecKuX NMpopuiIeH U TOUYCK), a TAK)KE OUYEPEJHOCTh MX HCIIONHEHHUsS (OTHOCHUTEIBHO APYTHX
BHUJIOB M3BICKATEIbCKUX PaboT) cIeqyeT NPOU3BOIUTE B COOTBETCTBUH C II. 4.11.

leodusnueckne wccienoBaHUsT HAa  OMOPHBIX  (KIIFOYEBBIX) y4YacTKaxX C  BBINOJHEHHEM
MapaMeTpUUECKUX HM3MEPEHHH MPOM3BOASATCS OJHOBPEMEHHO C H3YYCHHEM TeOJIOTHUECKOH Ccpesibl
KOMIIJIEKCOM JIPYTHX BUAOB PaboT (IPOXOIKOIT TOPHBIX BEIPAOOTOK, 30HANPOBAHUEM U OIpEAEICHUEM
XapaKTepUCTHK IPYHTOB TOJIEBBIMU U JAOOPAaTOPHBIMH METOJaMH), YTO HEOOXOIUMO AJIsl 0OecreueHus
TpeOyeMoii TOUHOCTH MHTEPIPETALMU re0(pU3NIECKUX MaTEePHAIIOB.

Omnpenenenne (U3MKO-MEXaHMUYECKUX XapaKTEPUCTHK TPYHTOB IO Pe3yibTaTaM Treo(pU3HMYecKuX
WCCIIEIOBAaHUM CIIeAyEeT MPOU3BOAUTH B COOTBETCTBHUU C 1. 6.2.

7.6. CtaunoHapHbie reopusnveckne HaOIOAeHHA (JOKAJIBHBIA MOHHTOPHHI KOMIIOHEHTOB
reoJIOTHYecKOoil cpeabl) cleayeT BBITONHATH B coorBeTcTBUH ¢ 1. 5.10 CIT 11-105-97 (wacte |) B
CIIOKHBIX ~ WH)XCHEPHO-TEOJIOTHYECKUX  YCIOBHUSAX JUISI  COOPY)KEHHH  IIOBBIIIEHHOTO  YPOBHS
OTBETCTBEHHOCTH C LIENIBI0 H3YUCHHMS:

JVMHAMHKH Pa3BUTHUS OMACHBIX T€0JOTHUECKUX U HHKEHEPHO-T€OJIOTHIECKHX MTPOIIECCOB;

W3MEHEHHH COCTOSHHS M CBOICTB I'DYHTOB, YPOBEHHOTO, TEMIIEPATYPHOTO M THIPOXHUMHUYECKOTO
PEXHUMOB MOJ3€MHBIX BOJI, ITyOMH CE30HHOTO IIPOMEP3aHMs U OTTauBaHUS IPYHTOB;

W3MEHEHNH COCTOSHHS TPYHTOB OCHOBaHUS (DYHIaMEHTOB 3IaHHUH M COOPY)KEHHH, B TOM HYHCIIE
COOpYKEHUH MHKEHEPHOU 3aIUTHI;

M3MEHEHNH 3KOIOTHIEeCKO 0OCTaHOBKH.

MOHUTOPHHT ClIeAyeT HAYMHATH PU U3BICKAHUAX JUISI pa3paOOTKU MPEINPOSKTHOW JOKYMEHTAINN
WM TIPOEKTa M MPOJOIDKATh B MPOIECCe CTPOUTENBCTBA M AKCINTyaTallMd OOBEKTOB IS OLIEPAaTHBHOTO
pearupoBaHUsT Ha BO3MOXKHOE Pa3BUTHE OINACHBIX TIEOJOTHMUECKHMX M HHKEHEPHO-TE€OJIOTHYECKUX
MPOLIECCOB MM CYLIECTBEHHBIE M3MEHEHUSI HKOJIOTNYECKOH 00CTaHOBKH.

CocraB reo(m3nueckux pabOT MpH MPOBEICHUHM MOHHTOPHHIA, CHUCTEMY DPa3MEIIEHHS! MYHKTOB
HaOI0aTeNbHOM CceTH, 00BeMBl padoT, NEPHOANYHOCTH, IPOJOIDKUTEIBHOCTh HAONIOACHUHA W
TOYHOCTh HM3MEPEHHUH clieqyeT BBIOMpAaTh B 3aBUCHMOCTH OT dTama (CTaauu) NPOSKTHPOBAHUS,



CJIO’)KHOCTH MH)KEHEPHO-TE€O0JIOTUYECKUX YCJIOBHUI, YPOBHEH OTBETCTBEHHOCTH 3[IJaHUWM U COOPYKEHUH,
NPEeANoIaraéMoil  [UINTENBHOCTH MPOSBICHUS OIACHBIX T'COJOTHYECKHX IIPOIECCOB, pa3Mepa
HCCIEIyeMOH TEPPUTOPHH 1 0OOCHOBBIBATH B IIPOrPaMME N3bICKAHHUH.

[IpomomxuTenbHOCTh HAOMIONSHUIT OIDKHA PEBBIIATH JUINTEIBHOCTD MPEIoIaracMoi akTHBHOM
(a3l pa3BUTHSL OMACHOTO TEOJOTHYECKOTO IMpoliecca W OBITh HE MEHEee OJHOI0 LUKJIAa WM Ce30Ha
nposBiIeHus npouecca. Yacrora (MepHOANYHOCTD) HAOIIOAEHUH JODKHA 00ECIeYHBaTh PETUCTPALIUIO
IKCTpEMaNbHBIX  (MaKCHUMaJbHBIX M  MHHHMAIBHBIX) 3HAUYe€HMH H3MEHEHHS KOMIIOHEHTOB
Te0JIOTHYECKOH Cpe/ibl 3a Mepro/] HaOII0 e HU.

CraunoHnapHbsle reodusnueckie HaOmroAeHHUs (M3MEpEHHUs) ClielyeT NMPOBOAWTH Ha CIIEIHAIBEHO
000pyIOBaHHBIX IYHKTaX HAOOJaTeIbHON ceTH (IUIoIajKaX, yJacTKax, HpoQmisix W Ap.) ¢
3aKpEIUICHHBIMY IaTYNKAMHU M NPHEMHHUKAMH WM 110 CETH, 3aKPEIUIEHHOM Ha MECTHOCTHU B IIpOIEcCe
WHKCHEPHO-TEOJOTHIECKIX M3bICKAaHHUH.

B mpornecce QyHKIMOHMPOBAHWS MOHHUTOPWHIA CIEIYeT COBEPIICHCTBOBATH HAOIIOJATENBHYIO
CeTh, OCYIIECTBIATH €€ pa3BHTHE (COKpAIICHHE), YTOUYHATh YacTOTy (IIEPHOANIHOCTH) HAOIIOICHUH,
TOYHOCTh M3MEPEHHH W Jp. B COOTBETCTBHM C pe3yibTaTaMH H3MEPEHHUH, MOMydYeHHBIX Ha Ooiee
PaHHHX UKJIAX N3MEPEHHH.

7.7. JlabopaTopHble reo(pu3nyecKue HCCIeTOBAHHS T'PYHTOB, MOA3eMHBIX H MOBEPXHOCTHBIX
BOJI ciieayeT BeIMONHATh B cooTBeTcTBUM ¢ CIT 11-105-97 (wacts 1), CIT 11-102-97 u CIT 11-108-98 ¢
LEJIbIO:

MOJIyYCHUA HeO6XOI[I/IMI)IX nmapaMeTpoOB i1 UHTCPIPETALIUN PE3YJIbTATOB MOJIEBBIX FCO(I)I/ISI/IIIeCKI/IX
HaOII0ACHUI;

OTIEPaTHBHON OIIGHKH COCTaBa, COCTOSHUS, (PU3WYECKUX, MEXAHHYECKHX, XUMHYECKHX CBOICTB
TPYHTOB;

MOJTYYCHHMS TaHHBIX ISl YCTAHOBJICHHS KOPPEISIIMOHHBIX CBSI3EH;

OTIpEICTICHUSI MIPEACTABUTEIFHOCTH W OJHOPOJHOCTH 00pa3loB, HCCIEAYEMbIX IPYTHMH BUIAMH
7a00PaTOPHBIX UCTIBITAaHUH;

oTpeieNeH s MoKa3aTelieil arpecCUBHOCTU M KOPPO3HOHHOI aKTUBHOCTHU TPYHTOB;

OIMPCACIICHUSA arp€CCUBHOCTH BOJbI K 6eTOHy " CTAJIbHBIM KOHCTPYKUUAM,

OLICHKH BJIMSTHHS XUMHUYECKOT'O COCTaBa MOA3EMHBIX BOJ Ha Pa3BHTHE KapCTOBO-CY((HO3MOHHBIX
MPOLIECCOB;

06Hapy>1<eHm[ HNCTOYHHUKOB 3arpsA3HCHUS U BBIABJICHUA OPC€OJIa 3arpA3HCHUA IMOA3EMHBIX BOJ.

Bei6op BHaa 1 cocraBa 1a0OpaTOPHBIX reo(pU3MYECKUX ONpEIeICHUH XapaKTepPUCTUK TPYHTOB M
BOJIBI CJIEAYET MPOMU3BOIUTH C YYETOM BBHINOJHEHHBIX CTaHAAPTHBIX JTa0OPATOPHBIX MCCICIOBAHUH M
HaJIM4Ks pa3pabOTaHHBIX Te0()U3NIECKUX JTa00PATOPHBIX METOIOB.

7.8. O6caenoBaHue ¢ MOMOIIBIO Te0(U3NYECKAX METOJ0B I'PYHTOB OCHOBaHHWIl (yHIaMEeHTOB
30aHMI U COOPY:KeHHIi clelyeT NPOBOAUTH NPH MX PAaCHIMPEHHH, PEKOHCTPYKIHUH M TEXHHYECKOM
MIepEBOOPY)KEHHH, CTPOUTENILCTBE HOBBIX COOPYXEHHH BONM3M CYyIIECTBYIOIIMX (B MpEAenax 30HBI
BIIMSIHUS ), 4 TAKXKe B cydae AedopMariiii 1 aBapuii 31aHUA U COOPYKEHHUH.

IIpu obGcnemoBaHMM  HEOOXOTUMO  ONPEAETSATh HM3MEHEHHUS Te0JIOTHYECKOrO0  CTPOEHHS,
THIPOTEOJIOTHYECKUX YCIOBHUI, COCTaBa, COCTOSHHUS M CBOMCTB T'PYHTOB, aKTMBHOCTH HHXKCHEPHO-
T€0JIOTHYECKUX MTPOIIECCOB C IENBI0 MOTYYEeHHUS JaHHBIX IS PeIIeHUs CISAYIOINX 3a1au:

OIIPEJICIIEHUE BO3MOXKHOCTH HAJCTPOMKU, PEKOHCTPYKIIMU 31aHUN U COOPYKEHHUH C yBEIMUEHUEM
BPEMEHHBIX U TIOCTOSHHBIX HATPY30K Ha (yHIaMEHTHI;

YCTaHOBIICHHE TIPHYMH JleopMalMii U pa3pabOTKH Mep Ul NMPEeJOTBPAIeHUs] WX HajbHEHmero
Pa3BUTHSL, a TAK)KE BOCCTAHOBJICHUS YCIIOBUI HOPMAIBHOHN SKCIUTyaTalluy 3aHUH U COOPY>KEHUI;

OIIpeZieTIeHHe COCTOSIHMS TPYHTOB OCHOBAHHMS, BO3MOXHOCTH W YCJIOBHI NOCTPOWKH 3JaHUN M
COOpYKEHHH TT0CIIe JUTUTENbHON KOHCEPBAIIMH X CTPOUTENLCTBA,;

OTIpeZie]IeHNe COCTOSIHMSI MECT IPHUMBIKaHUS 3JaHUH-PUCTPOEK K CYIIECTBYIOMINM 31aHHAM H
pa3paboTKu Mep 10 00ECIIeYeHHIO NX YCTOHYMBOCTH;

BbIICHCHHUE TIPUYMH 3aTallIMBaHUA W TOOATAINIMBAHWUA TIMOJABAJIOB MW JPYIUX MOA3EMHBIX
COOpYKEHUI.

B npouecce o6cnenoBanns TpyHTOB OCHOBAaHUH (pyHIaMEHTOB MOKET BBIIOTHATHCS 00CIIEIOBaHNE
KOHCTPYKTHUBHBLIX J3JIECMECHTOB 3}IaHI/II71 u coopyncel-mﬁ 0 OTACIBHOMY TEXHHUYCCKOMY 3aJaHUIO
3aka3unka. ['eodpusmdeckne oOcieOoBaHUS KOHCTPYKTHUBHBIX DJIEMEHTOB ((yHAZaMEHTOB pa3IMIHOMN
KOHCTPYKLIMH, OIOpP, OTHACNBHBIX CBal, HECYIIUX CTCH, MEPEKPBHITHA W JAp.) BBINOJHSAIOTCS, KaK
NpPaBWJIO, NPH WX PEKOHCTPYKIMH WM JIMKBUAALMHM C 1IEJbl0 OOHApY)XKEHHS B HHUX JE(EKTOB,
YMEHBIIECHHUS HECYIIEH CIIOCOOHOCTH, M3YUSHHS Pa3BUTHUS HAIPSHKEHHOTO COCTOSIHUSL.

7.9. Kamepaibnyww 00pa0oTKy MaTepHajoB Treo@U3MYecKHX MCCJAEAOBAHHMNA M HX
HHTEPNPpeTannio HeoOX0ANMO OCYIIECTBIIATH C Hayajla BBITIOJIHEHHS IOJIEBBIX PadOT M 3aBepIIaTh e
OKOHYATeNbHOH 0OpaOOTKON IOJMYy4YEeHHBIX MAaTepHajioB, COCTAaBJICHHEM TEXHHYECKOTO OTYeTa O



reo@u3nIecknux padoTax JUOO COCTaBICHHEM paszjelia B OOINNA TEXHUYECKUH OTYET O pe3yibTaTax
WHKCHEPHO-TEO0JOTNIECKIX M3bICKaHHUH.

Texymryto 00paboTKy MaTepHuaioB, B TOM YUCIE WX MHTEPIIPETAINI0, HEOOXOIUMO POU3BOAUTE C
LEeNbI0 00eCreYeHns] KOHTPOJISL 32 MOJHOTOM M KauyecTBOM reo(u3nYeckux paboT W CBOEBPEMEHHOU
KOPPEKTHPOBKU IPOrPaMMBbl HX BBIIOJHEHHS B 3aBHCUMOCTH OT IOJYYEHHBIX HPOMEXYTOYHBIX
Pe3yJIbTaTOB.

B mpomnecce Tekyrmieil 00pabOTKH reo(U3MYECKUX MaTEpPHUAIOB OCYILECTBISIOTCS YBSI3Ka MEXIY
co00i1 pe3ybTaTOB OTAEIBHBIX BHJOB I'€OQH3MYECKUX U JPYTHMX MHKCHEPHO-T€OJOTMYEeCKUX padoT,
COCTaBJIEHHUE IPE/IBAPUTENBHBIX T'€0JI0r0-re0(U3NIECKUX pa3pe3oB, KapThl (akTHIECKOro Marepuaia,
MpEeBAapUTEIbHBIX HHXCHEPHO-TEONOTHYECKHX M THUAPOTCOJOTMYECKUX KapT M TOSICHUTENBHBIX
3aITHCOK K HUM.

I[Ipn okxoHUATENHPHOH KaMepalnbHOW 00paboTKe TPOM3BOIATCA YTOUYHEHHE W JopaboTka
MPE/CTABICHHBIX IIPEABAPUTENBHBIX MAaTEpUANOB, UX WH)KCHEPHO-TEOJIOTMYECKAsT MHTEPIPETAUS U
COCTaBJICHHUE 3aKITIOYUTEIIFHOTO TEXHUYIECKOTO OTYETa O Pe3yabTaTax reo(pU3NIEeCKUX HCCICTOBAHUM,
KOTOPBIN JOIDKEH COAEPXKATh JaHHBIC, IPEAYCMOTPEHHbBIE MPOrpaMMoOi paboT, a Takke 00OCHOBaHMS
JIOMYIIEHHBIX N3MEHEHHUH NPOrPaMMBI.

[loneBas TexHMYecKas NOKYMEHTalUs, KaKk MPaBHJIO, HE BXOAUT B COCTaB TEXHHYECKOTO OTYETA
(3axioueHus), 3aKa3yMKy HE IepefacTCs M XPaHUTCA B apXvBe OPraHM3alMy, BBINOJIHSBIICH
reou3nUecKe UCCIIEA0BaHNUs, KPOME CIELHAIbHO OTOBOPEHHBIX YCIOBUH B TEXHHYECKOM 3aaHHH.

OdopmiicHHE TEKCTOBBIX M Tpa(UYCCKHX MAaTEpHUajoB ODKHO COOTBETCTBOBATH TPEOOBAHHSIM
CHuIl 11-02-96, npenbsiBisieMbIM K MaTepHallaM MH)KEHEPHBIX HM3BICKAHWM Ul CTPOUTEIBbCTBA Ha
COOTBETCTBYIOIIEM 3Tare (CTaun) NPOSKTUPOBAHHS.

[Ipn rpaduyeckoM o(OPMICHHN HHXEHEPHO-TEO(QU3NUECKUX KapT, Pa3pe30B U TEOJOTHUECKHUX
KOJIOHOK YCJIOBHBIE 0003HAYECHHUS 3JIEMEHTOB reoMOP(OIOrHH, THAPOTEOTIOTHH, TEKTOHUKH, 3aJICTaHHs
CJIOEB TPYHTOB, a TaKXKe 00O3HAUCHMS BHJOB I'PYHTOB M HX JINTOJIOTHYECKHX OCOOCHHOCTEH CleryeT
ocyuiecTBisATh B cooTrBeTcTBUU ¢ [[OCT 21.302.

8. TEOOU3NYECKHUE UCCJIENOBAHMS ITPU NTH)KEHEPHO-IT'EOJIOTHYECKHUX
U3bICKAHMSIX J1JISI PASPABOTKH NPEJANPOEKTHOM TOKYMEHTAILIAA

8.1. Teodpusmueckue wHCCIEAOBaHUS IPU M3BICKAHUAX JUIA Pa3pabOTKU  MPEANPOSKTHOU
JOKyMEHTalluM JIOJDKHBI OOECIeYMBaTh MOJYyYEHHE MaTepHalOB M JAHHBIX JUIsS BBIOOpa IUIOMIAAKH
(Tpaccel) CTPOUTENBCTBA, ONPEAEICHH 0a30BOH CTOMMOCTH, IPUHSTHS PUHIMITHATIBHBIX PEICHUH MO
WHKCHEPHOHN 3aIUTe 0OBEKTOB CTPOUTENHCTBA U OLCHKH BO3/ACHCTBHUS OOBEKTOB HA T€OJIOTHYECKYIO
cpeny.

8.2. B cocras paboT nmpu reopu3MUECKUX UCCIEIOBAHMAX sl 000CHOBaHMS MHBECTUIIMI BXOMISAT:

cbop, 00paboTKa 1 aHAIM3 MaTEPHUAJIOB U3BICKAHNH ITPOUIBIX JIET;

ydactue B JenM(pUpoBaHUH a3po- U KOCMOMAaTEPHAJIOB M a3pOBU3YANIbHBIX HAOIONEHUH Ha Oaze
JAHHBIX, TIONYYEHHBIX TPH MAapIIPYTHBIX HAOMIOJEHHUAX B IIPOLECCE PEKOTHOCHUPOBOTHOTO
o0ceoBaHUs WM HMHXEHEPHO-TEOJOTMYECKOH CBEMKH, B COCTAB KOTOPBIX IO COTJIACOBAHHIO C
3aKa34MKOM BKJIFOUAIOTCSl U Ha3eMHbIE reo(pru3nuecKie MeTo bl

Cpenu HazeMHBIX Te0()M3NUECKHX METOJI0B HCIIOJIB3YIOTCS, KaK IpaBmio, 3jiekrpopassenka (OI1,
B33, PJI3) u ceiicmopazsenka (MIIB), koTopeie HamaydliuM OOpa3oM YJIOBJIETBOPSIIOT OCHOBHBIM
KPHUTEPHSIM ONTHMAILHOTO KOMILIEKCA, U3JIOKEHHBIM B 11. 4.8.

8.3. I'eodmsnyeckne McciIeJOBaHUS BBIMOJIHIIOTCS 10 CETH NMpOQHIEH, I'yCTOTa KOTOPhIX M Iar
HaOJIOAEHNH 3aBHCAT OT KaTETOPHU CJIOXXHOCTH HWHXXCHEPHO-TEOJOTWYECKHX YCIOBHH W YpPOBHS
OTBETCTBCHHOCTH 3MaHUH u coopyxkeHuil. B coorBerctBum ¢ m. 6.7 CII 11-105-97 (wacts |) Ha
TUIONIAIKaX HAMEYaeMOTr0 CTPOUTENILCTBA CETh re0(U3NUECKUX HaOII0JeHNI JOJDKHA COOTBETCTBOBATh
JETaTbHOCTH HWH)XEHEPHO-TEOJIOTHYEeCKOH cheMKH MacmrTaboB 1:25000—1:10000. KomuuecTBo
npoduieii U Touek Teopu3MUECKHX HaOMOAeHMHA Ha | KM? IUIONAMM ChEMKH ONpEJENSETCS B
COOTBETCTBHUH C pHIOKeHHEM b.

8.4. Ha nuHeiHbIX 00beKTax HAOII0AeHNS BEINOIHAOTCS B Macmrabe 1:50000—1:25000 B monoce
TpacChl JIMHEHHBIX COOPYKEHHH MO MPOGMIAM, PacloJIaTaloNIIMCS HPEUMYIIECTBEHHO IO OCSM
KOHKYPHPYIOINX BAPHAHTOB TPACCHl. PaccTosHNE MEeXIy TOUKaMH 30HAMPOBAHUS MO TPACCE CIICAYET
yCTaHaBIMBaTh B 3aBHCHMOCTH OT YPOBHS OTBETCTBEHHOCTH COODPY)KEHHH, TNPOTSHKEHHOCTH U
CJI0’)KHOCTU MHXEHEPHO-TE€0JI0rMUecKUX ycioBuil B mpegenax ot 500 go 1000—3000 m.

I'myObuna wccnenoBaHWii J10JDKHa oOOecleuMBaTh YCTAHOBJIEHHE TI'€OJIOIMYECKOro paspesa H
THJPOTEOJIOTHYECKAX YCIOBHH B IIpejenax IpeiroaraeMoil cdepsl B3aMMOAEHCTBUS OOBEKTOB C
reoJIOrTHYecKoi cpenoil.

Ha yuacTtkax TNpOXOXKAEHUS Tpacchl II0 TEPPUTOPUSIM DPAa3BUTHS OMNACHBIX TI'€OJIOIMYECKUX



MPOLIECCOB M MEPEXOJ0B uepe3 PeKku reo(u3nMueckre HCCICAOBAHUS BBIMOJHIIOTCS B MaciiTabax
1:25000— 1:10000. O6beMBI HCCIICIOBAHMI OMPEACISIOTCS IPOTPaMMOii padoT.

8.5. Pesymprarhl TeO(U3UUECKUX HCCICIOBAHMN HCHONB3YIOTCS [UIi YCTAHOBJICHHUS MECT
PACIIONOKEHUSI TOPHBIX BBIPA0OTOK M TOYEK IOJEBBIX HCCICIOBAHMN TPYHTOB Ha BBHIOPAHHBIX
KOHKYPUPYIOIIUX IUIOMIaAKax (TpaccaX), OLEHKH COCTOSHHS KM CBOWCTB TPYHTOB, BBISBICHHUS U
TPACCHPOBAHUsI KPYIHBIX CTPYKTYPHBIX JJICMEHTOB M YYaCTKOB Pa3BUTHS OMACHBIX T'COIOTHYCCKUX
MPOLIECCOB.

8.6. TexHuueckuii oTyeT (pa3fen TEXHHYECKOr0 OTYeTa) O pe3yibTaTaX BBIMOJHCHHBIX
reo@U3MYEeCKUX UCCICAOBaHUI Ha dTare pa3padOoTKU MPEANPOSKTHONH JOKYMEHTAI[MH COCTABISACTCS B
COOTBETCTBHUH ¢ TpeboBarmsamu mir. 6.3—6.5 CHull 11-02-96 n 1. 7.9.

9. TEO®PU3NYECKHUE NCCJIEAJOBAHMUS TP UHXKEHEPHO-TEOJIOT'MYECKHUX
N3bICKAHUAX AJIS1 PASPABOTKH ITPOEKTA

9.1. T'eodusmueckue MccaeIOBaHNS Ha CTAAUN pa3pabOTKU IMPOEKTa CTPOUTEIHCTBA IIPEAIIPUATHIH,
3MaHUH U COOPYKECHUH MOJDKHBI 00ECHeYMBaTh MOIYyYCHHE MAaTEpPHANOB W JaHHBIX IS OLEHKH
MH)KCHEPHO-TEOJIOTUYECKUX YCIOBUIM BBIOpAaHHOW IuTOmankk (y4acTKa, Tpacchl) W IPOTHO3 HX
U3MEHEHUHN.

9.2. CoctaB U 00beMBI Te0(hU3UUECKUX PAOOT JODKHBI OBITH JOCTATOYHBIMH JJIsl PELICHUs 3aj1ad,
nepeuncienusix B 1. 7.2 CIT 11-105-97 (uacts I).

9.3. B cocraB reou3n4eckux METOJOB Ha CTaJWUHM Pa3pabOTKU MPOEKTa CTPOUTEIHCTBA BXOIUT
OOJIPIIMHCTBO BHJOB HA3€MHBIX M CKBR)KMHHBIX METOJIOB, BKIIOUasi HAPAMETPHUECKHE 30HIMPOBAHMS.
Pemenne Kaxnoi WHXEGHEPHO-TEOJIOTHYECKOH 3alaud  CIEAYET OCYIIECTBIATh, KaK IIPABUIIO,
KOMILIEKCOM Te0(H3MUECKIX METOIOB B COOTBETCTBUH ¢ Tl. 4.9, 4.10, paznenom 6 u npuinokeHuem /1.

9.4. Teo¢pusmueckne HCCAENOBAHUA IS pa3pabOTKH TPOEKTa CTPOUTENBCTBA IUTOLIATHBIX
COOpPY)KEHHH CJIElyeT BBINOJHATh, KaK MPaBWJIO, C JETAITBHOCTHIO, COOTBETCTBYIOIIEH CBhEMKE
MmacmraboB 1:5000—1:2000. Ilpu npoekTHpoBaHUH 0COO0 OTBETCTBEHHBIX OOBEKTOB B CIIOKHBIX
MH)KEHEPHO-TEO0JOTHYECKIX YCIOBUSIX JIONMYCKAeTCs BHITIOJIHEHNE CheMKH B Macuitade 1:1000—1:500.

B npenmenax mnpuTpaccOBOW TIOJNIOCHI JIMHEWHBIX COOPYXKEHHH MacmTad ChEeMKH COCTaBIISET
1:10000—1:2000. Ha yuacTkax MHEepeXOMOB TPacChl Yepe3 BOJHBIC MPErpajbl M MPOXOXKICHHS IO
TEPPUTOPUSAM Pa3BUTHs ONACHBIX T'€O0JIOTHUECKUX U HHKECHEPHO-TEOJOTHMYECKUX IIPOLIECCOB — B
macmTabax 1:1000-1:500.

9.5. Ompenenenue TpaHWI H3y4aeMOW TEPPUTOPHHM M TIyOWHBI HCCIICIOBAHUH CIIEIyeT
OCYIIECTBIISITh B COOTBETCTBUH ¢ Til. 7.4—7.9 CII 11-105-97 (uacts ).

Cetp reopusnueckux npowieil Ha IJIOIajKe Ha3Ha4yaeTcsl B COOTBETCTBUM C NpHIIOXKEHHEM b,
npu 3ToM Oombmme o0beMbl mpuHEMatoTcs it |l w Il xaTeropwii CIOKXHOCTH WHXKEHEPHO-
re0JIOTMYECKHX YCIIOBHI U TIOBBIIIEHHOTO YPOBHS OTBETCTBEHHOCTH COOpYKeHHid. B cpenneM Ha 1 km?
IUIOIAAN clieayeT BeIMOMHUTE oT 10 mo 20 mpodmneit mmuroit no 300 M u ot 10 mo 20 Towek
30HIUpOBaHMs. [Ipy W3y4eHUM JIOKAJIbHBIX HEOJHOPOJIHOCTEH TycTOTy ceTH npoduieil cneayer
YBEJIMYHUTh, COKPATUB pacCTOsiHUE MeX Ty npoduiisivu 10 20—50 M.

I'eomsnueckre HaOIONEHUS 32 ONMACHBIMH T'€OJIOIMYECKUMHE TPOLIECCaMt 3a NpesielaMi KOHTYpa
NPOEKTHUPYEMBIX 3[aHUH M COOPY)KEHHH HEOOXOIUMO BBIIOJNHATH IO MPOGHUISIM WIM MO CETH
napajuielibHbIX TpOQUIIeH, OPUEHTUPOBAHHBIX C Y4YETOM 30HBI pa3BUTHs mporecca. KoiudecTBo
npodueit onpexnenseTcs MacITaboM M3y4aeMOro OIacHoOTo Iponecca. MUKPOMarHUTHYIO CheMKY Ha
y4acTKax pa3BUTHS OIOJ3HEBBIX MPOIECCOB M 30HAX TEKTOHWYECKHX HApYHICHHH CIeqyeT MPOBOJIUTH
o cetke ot 1x1 mo 2x2 M.

KommuectBo reodpusmueckux mnpoduinedi M TOYEK HEOOXOIUMO YCTAHABIMBATH C yYETOM
BBINIOJTHEHHBIX paHee padOT M OCYIIECTBISATH HMX HEOOXOJMMOE CTYIIEHHE B COOTBETCTBHH C
MacITaboM ChbEeMKH.

9.6. Tlpu BBIMOJHEHHH TeO(PHU3UMYECKUX HCCIIENOBAHHUI B IOJIOCE TPACCHI JIMHEHHBIX COOPYKEHHM
HIMPUHY TIPUTPACCOBOM TOJIOCHI ClIeIyeT MPUHUMATh B cOoTBeTcTBUH ¢ Tabmu. 7.2 CIT 11-105-97 (yactpb
l). WccnenoBanust NOIDKHBI BBIOJMHATHCA IO OCH TPacChl M TOIMEPEeYHHKaM. PaccTosHHE MexXay
MONEePEYHUKAMH B 3aBUCUMOCTH OT KOHKPETHBIX HMHKEHEPHO-TEOJIOTHUECKUX YCIOBUH M BHIOPAHHOTO
MacmTaba creMku m3Mensercs or 100 mo 500 m. [nuHa mOMEpedHUKOB AOIDKHA OBITH HE MEHee
IIMPHUHBI IPUTPACcCOBON MOi0CHL. Ilo Tpacce mar Mexmay TOYKamu HaOJIIOAEHUH JOIDKEH COCTABIATH:
qutst npodumposanust — 10—50 M npum uccnenoBaHusAX MO ocu Tpacchl 1 5—10 M Ha oNepeyHHKax;
it 3oHaupoBanus — 100—500 M mpum wmccnemoBaHMsX MO ocu Tpaccel 1 20—50 M — Ha
MONIEpEYHHKAX.

Ha yuacTkax nepexo/JjoB uepe3 eCTeCTBEHHbIE U HCKYCCTBEHHbIE NPEISITCTBHS, B pallOHaX Pa3BUTHS
OMACHBIX TEOJIOTMYECKMX M  WHXKCHEPHO-TEOJIOTMYECKMX IIPOLECCOB WIM  PacHpOCTPaHEHHS



OpPTaHUYECKHX W OPTaHO-MUHEPAIBHBIX TPYHTOB reodu3ndeckue mpopm He0OX0IMMO pa3MeIIaTh 10
OCH Tpacchl ¢ maroM HabmoaeHns 10 M 1 Ha morepevyHnkax, HamedaeMbix gepe3 50—100 M, ¢ marom
HaOmromenuit 5 M. Toukwm 30HAMpoBaHWA pasmemaroT depe3 50—I150 M mo ocm Tpaccel M Ha
nonepeyHukax uepes 25—50 M. B kauecTBe BapmaHTa BO3MOXKHO HCIOJIB30BaHUE CILIOIIHBIX
30HAUPOBAaHUML.

9.7. Ilpu wW3bICKaHMSIX Ha CTaAWU pPa3pabOTKM TPOEKTa BBINOJHSAIOT  HENpPEpHIBHBIC
npodunupoBaHusl ¢ IIaroM HAOJIOJEHWI, HE MPEBBIIIAIONIMM JJIMHY HNpueMHOW swmHuU. [lpn
30HIUPOBAHUAX PACCTOSHUS MEXIY TOYKaMy HaONIOJEHWI He JOJDKHBI NPEBBILATh TUIHYHBIC
JIMHEHHBIE pa3Mepbl OTENBHBIX HCCIelyeMbIX seMeHToB. lllar HaOmopeHui mo npoduimo MoxeT
W3MEHATHCSA, YBEINMYMBASCh B TpeAerax ONHOPOIHBIX YYAaCTKOB 1O IIEPBOH COTHH METPOB U
YMEHBIIIAsCh B 30HaX KOHTAKTOB M JIOKAJIBHBIX HEOJTHOPOTHOCTSX 10 HECKOJIBKUX JIECATKOB METPOB.

[MapameTrprdeckne HCCIENOBAaHUA B CKBAKMHAX HA3HAYAIOTCS 110 TEXHHYCCKOMY 3a/IaHUIO
3aKa34dKa MpPH COOTBETCTBYIOIIEM OOOCHOBaHMH B Tporpamme pador. KonmuecTBO CKBakWH IS
MapaMeTPUUECKUX HCCIICAOBAHUHA MOJDKHO COCTaBIATH, KaK IPaBWIIO, HE MEHEE ONHOW B Ipenenax
Ka)X10T0 TeoMOP(OIOTHIECKOTO HIIEMEHTA HCCIIEIYEeMON TePPUTOPHHL.

9.8. [TapameTprueckre U3MEpPEHHs PEKOMEHAYETCs TPOBOANTH HA OMOPHBIX (KIIIOYEBBIX) yUacTKax,
Ha KOTOPBIX OCYIIECTBIISIETCS N3yYSHUE TE€0JIOTUIECKON CPebl C UCIONb30BaHUEM KOMILIEKCa JPYTHX
BUJIOB paboT (OypeHHe CKBa)KHH, IPOXOJKa IIyp(oB, 30HAUPOBAHHE, ONPEAEIICHUE XapaKTEPUCTHK
CBOMCTB TPYHTOB IOJIEBHIMH U Ja0OpaTOpPHBIMH MeTojamu). [laHHble HAOJIOACHHH Ha OMOPHBIX
y4acTKaxX HCIOJIB3YIOTCS JUIsi 00ECHeUeHNs] TOYHOCTH WHTEPIIPETAllMH PE3YJIbTaTOB Ieo(pH3MIECKUX
HCCJICIOBAaHUM IIPU UX UHTEPIIOJILUYU U SKCTPALIOIALUY PE3yJIbTaTOB HA BECh UCCIEAYEMBIM Yy4acTOK.

10. TEO®PU3NYECKHUE HCCJIEJOBAHUA INTPU UTHXKXEHEPHO-I'EOJIOI'MYECKHUX
M3BICKAHUSAX VIS PASPABOTKH PABOYEN JIOKYMEHTALIUA

10.1. Teodmsmueckue UCCIeNOBaHUA UL Pa3pabOTKH pabodeld TOKYMEHTAUH JOJDKHBI
obecrieynBaTh IOJyYCHHE MAaTepHAIOB M JAHHBIX JUIs AETalU3aldd M YTOYHEHUs HH)KEHEPHO-
Te0JIOTMYECKUX YCJIOBUM KOHKPETHBIX YYacTKOB CTPOMTENBCTBA IPOEKTUPYEMBIX 3IaHUH H
COOpY)KEHHH M MPOTHO3 WX M3MEHEHUH B IEPHOJl CTPOUTEIBCTBA M IKCIUTyaTallMH C JIETATbHOCTBIO,
HE0OX0IMMOH U T0CTaTOYHOM /151 000CHOBAHMSI OKOHYATENIbHBIX MPOEKTHBIX PEIICHUI.

10.2. T'eodusuueckre HCClIeNOBaHUS Ha y4yacTKaxX MPOCKTUPYEMOIO CTPOUTENbCTBA 3/aHUU U
COOpPY)KEHHH BBIMOJMHSAIOTCS JJIS YTOUHEHHS OTAEIBHBIX XapakTePUCTHK B THpenenax cgepsl
B3aUMOJICHCTBUSI COOPYXXCHUI C TEOJOTHYECKOH Cpenoil: TIyOMHBI 3aleraHus u penbeda KpOBIH
CKaJIbHBIX W MaJOCKHMAaEeMbIX TPYHTOB, 30H PaclipOCTPaHEHHUS CJIA0bIX TPYHTOB U Pa3BUTHS ONACHBIX
TEOJIOTHYECKUX W WHXKEHEPHO-T€OJOrMYECKUX IPOLECCOB, a TaKkKe Ha CIOKHBIX y4dacTKax Tpacc
JMHEHHBIX COOpPYXKEHMH (Ha TIepexojax depe3 EeCTECTBEHHbIE W HMCKYCCTBEHHBIC IIPENSTCTBHS,
MPOJIOKEHHS TPYO I10]] HACKHIIIIMH, YCTPOHCTBA OIIOP MOCTOB).

Hauatple panee cranmoHapHble HaOMIONEHUS 3a JTUHAMHKON pa3BUTHUS ONACHBIX TI'€OJOIMYECKUX
MPOLIECCOB HEOOXOANMO MPO0JDKaTh B cooTBercTBUH ¢ 1. 5.10 CIT 11-105-97 (uacts 1), ocobeHuo B
npezienax coopyxeHuid | ypoBHs OTBETCTBEHHOCTH U 9KOJIOT'MYECKH OIAaCHBIX MMPOU3BOICTB.

10.3. B xommiekce reoM3NUECKUX METOJOB MOBBINIAETCS POJIb UX CKBOKUHHBIX U TOJI3EMHBIX
Mojudukauuii. B wacTHOCTH, JUIS  COOPY)XEHMH TIIOBBIIICHHOI'O YPOBHS OTBETCTBEHHOCTH
PEKOMEHAYETCSl BBINOJHATh CEHCMOAKyCTHYECKOE WIJIM PaJHOBOJIHOBOE MNPOCBEUYMBAHUE MAacCHUBa
MEK1y CKBR)KHHAMH WIIM TOPHBIMHU BBIPAOOTKAMH.

10.4. TNonoxxeHne reoU3UIECKUX TOUEK HA IUIOLIAJKE MPOEKTUPYEMBIX 3[JaHUH U COOPYKEHHH
BBIOMpAeTCs, HCXOAS W3 HEOOXOAMMOCTH YTOYHEHHs TEeOJIOTHYECKOTO CTPOEHHS II0 KOHTypam
COOpPYKEHHH M HMX OCAM, B MECTaX pPEe3KOro M3MEHEHHUs Harpy3ok Ha (pyHIaMeHTHl, HAa I'paHHIax
Pa3IMYHBIX TeOMOP(OIOTHYECKUX HIIEMEHTOB.

OO1mee KOJIMYECTBO TOUEK Ieo(PM3NUECKHX HAOJIOAEHHUH, BBIIOJIHAEMBIX B Ipeleiax KOHTypa
MPOEKTHUPYEMBIX 3[[aHUI U COOPYKEHHH, OTIPEIeNISIeTCs] YPOBHEM X OTBETCTBEHHOCTH B COOTBETCTBHHU
c . 8.4 CII 11-105-97 (uacts |). dnst 3aauuii 1 coopyxeHuid | ypoBHSI OTBETCTBEHHOCTH KOJIHMYECTBO
reo(pu3NIecKux HaOMIONCHUH TOJDKHO OBITh HEe MeHee 4—35 TodYek, Ui 31aHui u coopyxenuit Il
YPOBHSI OTBETCTBEHHOCTH — HE MEHEe TpeX TOueK, A 3MaHui u coopyxeHuit |l ypoBusa
OTBETCTBEHHOCTH Te0(hu3NUeCcKHe UCCIIE0BaHMU, KaK IIPABHUJIIO, HE TPOBOISTCS.

10.5. Ha Ttpaccax BO3IYIIHBIX 3JEeKTporepenad reopu3nyeckue HCCIIEA0BaHUS MPOBOASATCS B
MYHKTaX YCTaHOBKM orop. KoindecTBo Touek HaOIIONEHMS MOJ KaKA0H OMOpOi B 3aBUCHMOCTH OT
CJIOKHOCTH MH)KEHEPHO-T€0JIOTMYECKNX YCIOBHH BbIOMpaercs ot 1 1o 3.

10.6. Ha yugacTkax 3JIEeKTpPHYECKHMX IOJICTAaHIMH M Ha TPHJIETAIONINX TEPPUTOPHSIX JOJDKHBI OBITh
BBITIOJTHEHBI 3JIEKTPOpa3Be/lOYHbIE PadOTHI C IEbI0 YCTAHOBICHMS TEOICKTPUUYECKOTO paspe3a U
YJIEJIBHOTO 3JEKTPUYECKOT0 CONMPOTUBIICHHS TPYHTA JUISl MPOEKTUPOBAHMS 3a3€MIIIOIINX YCTPOMUCTB.



Kommeke 3nekTpopa3BefnodHbIX paboT Al pemIeHus! 3TOoi 3ajadud, Kak MpaBuio, BkimrodaeT Ol u
B33.

10.7. Ilo TpaccamM MeETaNIMYECKUX TPYyOOIPOBOAOB pa3IMIHOTO HAa3HAYCHHA C IICIBIO
MPOEKTUPOBAHMS 3alIUTHBIX COOPYXEHUH CIeqyeT BBINOJHATH 3JEKTPOpa3BelOoYHbIe paboThl s
onpezieieHust OJYXIAalOIMMX TOKOB M OLEHKH KOppo3noHHOW arpeccuBHocTH (KA) rpyHra B
COOTBETCTBHH C 1. 6.2.16. M3MepeHust Oy XIaronIUx TOKOB IpenycMarpuBatoTcs yepe3 250—500 m
WM Ha yYacTKe AeTali3aluu B KoimudecTBe 1—2 Touku. KomuyecTBO TOYEK MOJIEBOTO ONpeE/IesICHHs
KA rpyHTa 10KHO OBITH HE MEHEE TPeX AJIS KaXJI0r0 HH)XEHEPHO-TE0IOTHYECKOTO HIIEMEHTA.

10.8. Ilpy Ha3HaueHMM TIyOWHBI HCCIEIOBAaHHH CIETyeT PYKOBOJICTBOBATHCS TPEOOBAHHUSIMH,
n30keHHBIMH B i1 8.5—38.7 CII 11-105-97 (wacts |). I'myOuna nccnepoBanmii, Kak IpaBuIo, TOJDKHA
JIOCTUTATh MOJYTOPHOH MOIIMHOCTH aKTUBHON 30HBL [y coopyxkeHuii | ypoBHS OTBETCTBEHHOCTH
rIyOnHy Teo(HU3WIECKUX HCCIECIOBAaHUH CIIEAYyeT yCTaHABIMBAaTh IO pacdeTy M OOOCHOBBIBATH B
[IPOrpaMMe U3bICKaHUH.

11. TEO®U3UYECKHUE UCCJIEJOBAHMS ITPU NHKEHEPHO-TEOJIOT MYECKHAX
U3BICKAHUMSX B IEPUO/ CTPOUTEJIBCTBA, SKCILUIYATALIUU U JIMUKBUJALIUU
3JIAHUIA 1 COOPYKEHUMN

11.1. T'eodusuueckue WCCIEAOBAHUS TNPH WHKEHEPHO-TEOJOTMYECKUX H3BICKAHUSIX B TEPHOJ
CTPOUTENBCTBA, OJKCIUIyaTallud ¥ JIMKBUIOALWW TPEIANPHUATHH, 3AaHUH W COOPYXEHHH JOJDKHBI
obecrieynBaTh COBMECTHO C JPYrMMH BHJIAaMH HMH)XEHEPHO-TEOJIOTHYECKHX padoT MoJydeHHe
MaTepuagoB M JJAaHHBIX O COCTOSHHM M M3MEHEHUSX OTICIIBHBIX KOMIOHEHTOB I'€0JIOIMYECKON CpeIIbl
Ha Tepputopuu o0bekTa B coorBercTBHH C 1. 4.21 CHull 11-02-96. I'eodusmueckue mcciaeq0BaHUg
BBITIOJIHAIOTCS B Cly4asx, npeaycMotrpenHbix m. 9.3 CIT 11-105-97 (uacts 1).

11.2. T'eodmsnueckre uccaeOBaHNS B IEPHOA CTPOUTEIHCTBA OCYIIECTBISIOTCS, KaK MPaBHIIO, C
LEIBIO:

00ceoBaHNsI OCHOBaHMH CYIIECTBYIOIIUX COOPY)KEHHM, B TOM UHCJIEé B TOHHEISIX M TOPHBIX
BBIpaboTKaXx;

TEOTEeXHUYECKOTO KOHTPOJIA 3a KAaueCTBOM BO3BEJCHMS 3€MJITHOTO COOPY)XKEHHUS (YKIaIKd U
YIJIOTHEHHS TPYHTOB) ¥ MH)KEHEPHOM ITOITOTOBKH OCHOBAHHSI HAMBIBHBIX U HACBHIITHBIX TPYHTOB;

BBINOJIHEHHS CTallMOHAPHBIX HAOIIONEHHUH 32 W3MEHEHNEM MHXEHEPHO-TEOJOTMYECKUX YCIOBHUH B
MpoLecce CTPOUTENBCTBA, OCOOCHHO Ha YYacTKax BO3MOXKHOTO Pa3BUTHUS ONACHBIX I'€OJIOTHYECKUX U
WHKEHEPHO-TEOJOTHIECKHX MPOIIECCOB.

11.3. l'eodmsnueckue ncciaeqOBaHNUS NPU MPOBEACHUH T'€OTEXHHYECKOTO KOHTPOIS 33 Ka4eCTBOM
BO3BEJCHUS 3EMJITHOTO COOPYKCHHS W WHXKCHEPHOW MOATOTOBKM OCHOBAaHWMS HaMBIBHBIX WIH
HACBIITHBIX TPYHTOB UCTIONB3YIOTCS AJISl PELICHUsSI CIIEAYIONINX 3a/ay:

KOHTPOJIb Ka4yeCTBAa YIUIOTHEHHUS HACBHIMHBIX TPYHTOB NPH BO3BEICHWH 3EMIITHOTO IOJOTHA
JKEJIE3HBIX ¥ aBTOMOOMIIBHBIX JIOPOT, 3¢MJISIHBIX 1aM0 U IJIOTHH;

KOHTPOJIb Ka4ecTBAa HCKYCCTBEHHOT'O 3aKPEIUICHHS TPYHTOB;

KOHTPOJIb CIUIOUIHOCTH U YCTOMYMBOCTH ITPOTHBO(MIBTPAIIMOHHBIX [IEMEHTAIIMOHHBIX 3aBEC;

KOHTPOJIb KauecTBa 3aKPEIUICHHs DPBIXJIbIX, Pa3yIUIOTHEHHBIX TPYHTOB IIPH IPOXOJKE TOPHBIX
BBIPA0OTOK — IIAXTHBIX CTBOJIOB, TOHHEJICH;

HaOJIO/IeHUE 32 COCTOSHUEM I'PYHTOB IPH MTPOXOAKE TOPHBIX BEIPAOOTOK;

OlpeZie]IeHHe MECT YTeueK W3 BOAOXPAHWIIMIL, a TAKXKe MECT Pasrpy3KH BOJ TPELIMHOBATHIMU
30HaMH;

KOHTPOJIb 32 COCTOSIHUEM OCHOBAHMS IIOTHH.

11.4. CoctaB 1 00beMBI Teo(U3NIESCKAX PadOT, a TakKe MEePHOAMIHOCTh HAONIOACHUI clemyer
yCTaHaBIMBaTh B IIPOrpaMMe H3BICKaHMH, HCXOJs W3 OCOOCHHOCTEW COOpPYXEHUs, HHXEHEPHO-
TEOJIOTHYECKUX W THUAPOIOTUYECKHX YCJIOBHH, CPOKOB BBINOJHEHHUS CTPOMTENBHBIX paboT n
MHTEHCUBHOCTH IIPOTEKAHUS IPOLIECCOB.

11.5. Ilpu konmpone kavecmea yYniomHeHus HACLINHLIX 2PYHMOE OCHOBHBIMH METOAAMH SIBIISIOTCS
ceficmuueckue (mpodwmmmpoanne CIIIIB MIIB, celicMokapoTak W TPOCBEYMBAHUE), a TaKKe
PaznoON30TONHBIE METOIBI OTIPEAETICHUS BIAXKHOCTH M IUNIOTHOCTH. KOHTPONb OCymIecTBIseTCs mocie
OTCHIIKM M YKAaTKH KaXAOTO cios. Pe3ympTaThl ceHCMHYECKHX W3MEPEHHH COMOCTABISIOTCS C
NPSMBIMHA U3MEPEHUSIMHU IIOTHOCTH TPYHTA.

[Ipn KoHTpOsNEe KauecTBa YIUIOTHEHHS 3EMIITHOTO COOPY)KEHHS B LeJIOM (TIJIOTHH, HachInei)
BBINIOJIHSACTCS ~ celicMuYeckoe MNpoHIMpOBaHWE M  IPOCBeYMBaHME MaccuBa. B Hambonee
OTBETCTBEHHBIX CITydyasX MPUMEHSIOTCSI pPa3IMuHbIe CXEMBI CEHCMHYECKOTO MTPOCBEYMBAHMS MacCHBa,
OpM  KOTOPBIX MOJYYaroT HMHPOPMAIMIO, HEOOXOIUMYI0 M JIOCTATOYHYIO JUIS  HaJEXXHOTO
TOMOTpahUIECKOr0 OTOOPA’KEHNUS PE3YIIbTaTOB.



11.6. Koumponv  xauecmeéa  UCKYCCMBEHHO2O — 3AKPENaeHUs  2PYHMOS  BBHIIONHAETCS
CEeCMOaKyCTUYECKUMH METOJaMHU W 3JIEKTPOPa3BEIKOM METOJOM COMNpPOTHUBIEHUU. [l 3THX 1enei
Takke MOryT ObITh ucmonb3oBaHbl PJI3, PBII. HawmbGomee »¢¢exkTuBHON sBISETCS METOIUKA
CeliCMMYECKOro IPOCBEYNBAHUS MaccHBa. V3MepeHus BBIIONHSIOTCS JI0 U TI0CTIe YKPEIUICHHS TPYHTA C
OIpeZIeJIeHHEM CKOPOCTEH MNPOJOJBHBIX U IONEPEYHBIX BOJH, 110 KOTOPHIM OIICHUBAETCSI CTENECHb
LEMEHTAI[N TPYHTOB.

[ToBTopHbie (4epe3 2—3 Mecsna) M3MEpeHHsl AT MHGOPMALMIO 00 YNPOYHEHWH U CTENCHH
COXPaHHOCTH 3aBECHI.

11.7. Kauecmeo 3axpenienusi pulXivlX, pA3ynIOMHEHHbIX 2PYHMOE TIPU TPOXOIKE TOPHBIX
BBIPA0OTOK  (IIAXTHBIX CTBOJIOB, TOHHENICH) ONEHWBAETCA C IIOMOLIBIO AaKYCTHYECKOTO H
yIBTPa3BYKOBOTO MEKCKBaKHHHOTO NPO3BYUMBAHUA U KapoTaxa. Crienn(UKON TaKuX MCCIICIOBAHUH
SBIISICTCSA TIPOM3BOJACTBO PAa0OT B CKBa)XWHAX Majoro aumamerpa (oT 36 MM), pasimumdgHBIM 00pa3oM
OPHEHTHPOBAHHBIX B IIPOCTPAHCTBE B 3aBUCUMOCTH OT PEIIAEMBbIX 3a1ad.

11.8. Habniooenue 3a cocmoauuem epyHmos npu npoxooKe 20pHuIX 8blpabomMoK OCYIIECTBISIETCS C
LETbI0 YTOYHEHHUS T€OJIOTHYECKOTO CTPOCHUS, OTIEPEKAIOIIEH pa3BeIKi MAacCHBa MO JIMHUH TTPOXOIKH,
M3y4eHUs] KPETOCTH MOPOJ B TOHHEJE Hepe] MPOXOJYECKHM IIUTOM, IIaxTaxX, Mal3alax U Jpyrux
MOA3EMHBIX BBIEMKax. YKa3aHHbIE 3aJaydl pPELIaloTCs METOJaMH II0/I3eMHOM  reoH3HKu:
CeliCMOaKyCTHKOM, anekTpopasBeakoil, PJI3, a Takke MeTo#aMH €CTECTBEHHBIX AJIEKTPOMAarHUTHBIX
umnynscoB (EUOM3) u akyctuueckoit amuccuu (AD).

11.9. Onpeodenenue mecm ymeuex u mecm paszepy3ku 600 TPOU3BOAMUTCS C TOMOIIbIO METOJIOB,
W3JI0KEHHBIX B II. 6.3.4.

11.10. Obcredosanue cocmosanus epyHmMo8 OCHOBAHUL 30AHUL U COOPYJHCeHUll (8 MOM uucie
nIOmMuM) OCYIIECTBISIETCSI HA OCHOBE CTAallMOHAPHBIX HAOIIONCHHUH 3a reo(M3MUecKUMH apaMeTpaMu
cpenbl (CKOPOCTBIO YNPYTHUX BOJH, 3JIEKTPUYECKHUM CONPOTHBICHHWEM, TEMIIEpaTypod u n1p.),
M3MEHEHHE KOTOPBIX MO3BOJISIET CYIUTh 00 OCajKe OCHOBaHWH, (pumbTpanuu u Apyrux mponeccax. C
3TOH LIEJIBIO BBITIOJIHSIOTCS TIOBTOPHBIE CHCTEMATHYECKHE HAOMIOACHHS Ha OJTHO 1 TOH ke Oasze myTeM
pa3MeleHs IPUeMHOM YacTH allapaTypHOro KOMIIJIEKCa B OCHOBAHUU COOPYKEHUS.

IIpu oOcnenoBaHMM OCHOBAaHMN 3HAHUN M COOPYKEHHH MOJMET BBIIOIHATECS OIpeeIeHHe
TIIyOHHBI 3aJ10)KeHUsI (PYHIAMEHTOB U OLIEHKH UX COCTOSHUSI.

st onpesieneHys riIyOMHBI OTPYKEHUsI CBail HCIONB3YETCSl METO/I, OCHOBAaHHBINH Ha pETUCTPAIN
OTPaXXCHUM CEHCMOAKyCTHYECKUX M 3JIEKTPOMAarHUTHBIX MMITYJIbCOB OT HM)KHHUX TOPLOB cBail. [{is
olpeziesieHust TIyOWHBI 3aoKeHUs (YHIAMEHTOB MOXKET OBITh HCIIOJb30BaHA JIIEKTPOpa3BeaKa
METOJIOM COTIIPOTHBIICHHUH.

Cocrosinne (pyHAaMeHTOB (OETOHHBIX, KUPIIMYHBIX), CTEH U MEPEKPHITHH OIIEHMBAETCS C IOMOIIBIO
YIBTPa3BYKOBBIX M aKyCTHUECKHX H3MEpEHHH crocodaMu mnpoduimpoBaHus M TPO3BYYMBAHUS B
cootBerctBum ¢ [[OCT 17624-87.

11.11. B mepuwoxa 3KCIUTyaTalii OOBEKTOB TeO(PH3MUYECKHE HUCCICIOBAHUS BBITONHSIIOTCS IS
o0cneoBaHUsS TPYHTOB OCHOBaHWII (DyHIAaMEHTOB CYNIECTBYIOIIMX 3JaHUN M COOPYXEHHH MO
TEXHUYECKOMY 3aJJaHMIO 3aKa34HKa C IIeJIbI0 BBISBICHHS H3MEHEHUH Te0JIOTHUECKON Cpelibl 3a epHo/]
CTPOMTENIBCTBA U IKCIUTyaTaIld COOPYKEHUI M MX COOTBETCTBHUS IMPOTHO3Y. JlJIs pereHus 3Tux 3a1a4y
PEKOMEHAYeTCsl TMPUMEHATh Ppa3MYHble BHIbl KapOTaXka, MEXKCKBOXUHHBIC IPOCBEUMBAHUS U
pa3iMyHbIe BUJIbI 30HMPOBAHHUH.

B nepuop sxcmyaTannu reopu3sHuecKue UCCIEJOBAHNS BBIOIHAIOTCS TaKKe IS OCYIECTBICHUS
CTAIMOHAPHBIX HAOJIONEHUH 32 OTAENBHBIMH KOMIIOHEHTaMH T'€0JIOTHYECKOH Cpelpl, a Tarke 3a
Pa3BUTHEM ONACHBIX I'€OJIOTHYECKHX W WH)KCHEPHO-T€OJIOTMYECKHX IPOIIECCOB B COOTBETCTBUH C II.
9.10 CIT 11-105-97 (wacts l). CrammonapHsie Teopu3nIecKre HAOIIOICHUS CIEAYET OCYIIECTBIATh Ha
OCHOBE CETH CKBaKHH WM TOYEK 30HIUPOBAHMUS, CO3/IaHHOW Ha MPEIIECTBYIONINX TaNax U3bICKaHUMH,
WIM Ha BHOBb OPIaHM30BAaHHOW Ha IJIOIIA/IKAaX CYIIECTBYIONIIMX 3JaHUN M COOPYXEHHH W (MiM) Ha
y4acTKaxX pa3BUTHS OMACHBIX T€OJIOTMYECKUX M HHKEHEPHO-T€0JIOIHIECKUX IIPOIIECCOB.

11.12. Teodusuueckre HUCCIACNOBAHMS NPU M3BICKAHUSX JUIA PACIIUPEHHS M PEKOHCTPYKIMHU
COOPYXEHHH B TMpOIecce HMX OJKCIUTyaTalli¥ BBITIONHSIOTCS JUIS TIOJNydeHUs WHPoOpManuu o0
M3MEHEHUAX HWHXCHEPHO-TEOJIOTHYECKNX M THUIAPOTEOJOTMYECKHX YCIOBHH, B TOM YHCJIE COCTaBa,
COCTOSIHASI W CBOMCTBaX TIPYHTOB, AaKTHBHOCTH T€OJIOTMYECKHX U HWHKEHEPHO-T€OJIOTHYECKUX
MPOIIECCOB, MPOM3OLIECIIINX 3a MIEPUOJ] CTPOUTEIBCTBA U SKCIITyaTallul COOPYKECHHUH.

Haubonee >(pQeKTUBHBIMU SIBISIOTCS CKBRXUHHBIE METOJBI: pPa3iMYHbIe BHIbI KapoTaxa
(akycTuueckuid, paauoakTHBHBIN, oanekTpudecknii), BCII, a Takke ceiicMoakycTHueckoe ¢
PaaMoOBOJIHOBOE IIPOCBEUMBAHWE MEXKAY TOPHBIMH BBIpaOOTKaMHu. [3 Ha3eMHBIX METOJOB
npuMenstotTes: ceiicMopaseeaka MIIB, MOI'T ¢ BbIcCOKMM pa3pelleHHueM, IeopaiuoyIoKalus U
3JIeKTpopa3Beaka merogoM BO3.

[Ipu cocraBieHNH NpOrpamMMbl TeO(YU3MUECKUX HCCIIEIOBAHMH B HACEIEHHBIX IYHKTaX CIeIyeT



YUUTBIBATh YCIOBHS HX BBIIOJHEHHS B TPOM3BOJCTBEHHBIX KOMIUIEKcaX (B TOM 4YHCIE
SKCIUTyaTUPYEMBIX), BHYTPH 3JaHMH M COOPYKCHHH, B IOJBaJaX, NPH HAINYNU KOMMYHHKAIUH,
KaOene, TBepIbIX MOKPBITHHA YIIUI] M TOPOT, a TAKXKE B YCIOBUSIX IUIOTHOM TOPOJICKON 3aCTPOHKH. DTO
00yCIIOBIIBAET BBICOKHH YpPOBEHb JJIEKTPHYECKMX W MEXaHWYECKHX IIOMEX, OrpaHMYEeHHOCTh
JIMHEHHBIX Pa3MepoB TEPPUTOPHU (M COOTBETCTBEHHO HW3MEPHUTENILHOM YCTAaHOBKH), YCJIOXHEHHE
KpEIUICHHsI JaTYMKOB M 3a3eMJICHUs 3JIEKTPOAOB, OTPaHHMUYCHHOCTh NPUMEHEHUs 3()(EKTHBHBIX, HO
MOTEHIMAJIBHO OMACHBIX yJIapHBIX, B3PBIBHBIX U T.II. YCTPOMCTB.

B mosnoce Tpaccel JIMHEHHBIX COOPYKEHHUH HCIIONB3YIOTCS TeOpaanoJIOKalMs, BBIIOJIHSAEMas B
HENPEephIBHOM pPEXHUME C JBIDKYIIErocs TPaHCIIOPTHOTO CpeAcTBa, ceiicMopa3Benka MIIB,
aneKTpoauHaMudeckoe 3o0HanpoBanue (3/13). OcraipHbIE METOIBI, BKIIIOYAs SIEKTPOPA3BEAKY, IMEIOT
OTpaHUIECHHOE ITPUMECHEHHE.

[Ipn peKOHCTPYKIMH WM JUKBUOALWHM 3IaHUH M COOPYXKEHHH IO OTAEIBHOMY TEXHHYECKOMY
3aJaHUI0 3aKa3YWKa MOJKET BBIIONHATHCS OOCIENOBAaHME KOHCTPYKTHUBHBIX 3JEMCHTOB 3IaHUH H
coopyxeHHH ((yHIAaMEHTOB DPAa3IMYHOM KOHCTPYKIHMH, OIOp, OTACIBHBIX CBal, HECYIIUX CTCH,
HNEPEeKPBITHA M Op.) AN OOHApyXKeHHA B HHUX IE()EKTOB M H3YUCHUS PAa3BUTHUS HANpPSHKCHHOTO
COCTOSTHHSI.

MPUJIOKEHUE A
(pexomendyemoe)

TEPMUWHBI U OTPEJEJIEHUSA

TepmuH Onpenenenue

AHOManus (unu|OTKIIOHEHHE HM3MEPEHHOTO Mapamerpa IoJii OT HOPMAalbHOTO, B Ka4YeCTBE
MOJIE3HBIN CUTHANT) |KOTOPOrO MPHHUMAETCS II0JIE€ HaJ OJHOPOIHBIM MOJYHNPOCTPAHCTBOM (IIpU
HAOJIOZICHUSIX HA TIOBEPXHOCTH) WJIM B HEOTPAHMYCHHOM IMPOCTPAHCTBE (TIpH
CKBKHUHHBIX HAOJIOICHIISIX )

T'eonoruueckas BepxHsiss dacTh nHTOC(EpH, NPENCTABIAIONIAS COOOH MHOTOKOMIIOHEHTHYIO

cpena TUHAMAYECKYIO CUCTeMY (TOpHBIC TIOPOIBI, TOA3EMHEIC BOIBI, Ta3bl, (PH3NICCKHE
mojisl), B TpedesiaX KOTOPOH OCYIIECTBISIETCS HWH)KEHEPHO-XO3HCTBCHHAS
JICSITETIbHOCTD

I'eoduznueckue Crioco6bI 1 cpesicTBa U3YUEHHUS] CTPOCHHUS, COCTaBa M COCTOSHUS I'e0JIOTHIECKOi

METOBI cpeAbl MyTeM H3MepeHHsT WH(OPMATHBHBIX NapaMeTpoB (U3UUECKHUX IOJIeH

UCKYCCTBEHHOTO MJIM €CTECTBEHHOIO IIPOMCXOXKICHUS C  HOCIenyromen
00paboTKO# M MHTEpIIpeTalneil oyyaeMoi pu 3ToM nHGopmanuu

I'eoduznueckue Paznuunble ¢usnyeckne mosiss B 3emiie  (€CTECTBEHHBIE M HMCKYCCTBEHHO
TOJIst co3zaBaemble), OOYCIIOBJICHHBIE  B3aUMOJEWCTBUEM  HEUTPATbHBIX WU
3apsHKCHHBIX MATCPUAIbHBIX TEJI, DJIEMCHTAPHBIX YaCTHUI[ U KBAHTOB SHEPIrUH. K
reopu3MIecKuM  TMOJISIM OTHOCSITCS: rpaBUTAIMOHHBIE, MarHuTHBIE,

JJICKTPHUYICCKUEC, DJJICKTPOMAIrHUTHBIC, CcelCMHYEeCKHX BOJIH, TEMIICpaTypHLIC,
paanalilMOHHBIC, TMMapaMCeTpbl KOTOPBIX H3MCHAKOTCA BO BpEMCHU W B

MPOCTPAHCTBE
I'eoduznueckue COBOKYITHOCTH KOMITOHEHTOB T'€0JIOTHYECKON CPEbl, ONPENEISIONNX CTPYKTYPY
YCIIOBUS Y WHTEHCHBHOCTh Te€O(M3NYECKHX MOJIEH, OT KOTOPBIX 3aBHCAT BO3MOXKHOCTH

pPa3NMYHBIX Teo(pU3NYECKUX METOJIOB MHCCIENOBaHMA, a TAaKXKe YCIIOBHH,
OTIPENIeNAIONNX BO3MOXKHOCTh BBIIOJHEHHS T'eO(U3NYECKUX HAOMIONCHUN, U
KOTOpble HEOOXOAMMO YYMTHIBaTH IpPHU BHIOOpE METOAMKM HAOMIOACHUHA U
Ccroco00B HHTEPIPETANNH ITOIY4aeMbIX MaTEPHAJIOB

I'eonnexTpudeckoe, (Pacmpenenenne B M3y4aeMOM MAacCHBE COOTBETCTBYIOIIMX CBONCTB, M3y9aeMBIX

TreoCeHCMHUYECKOE H JaHHBIM MCTOIOM FeO(l)I/ISI/IKI/I, — YHACJIBHBIX JJCKTPHUUCCKUX COHpOTPIBJ'[eHPIﬁI,
JIPYToe CTPOCHHE  [CKOpOCTeH YIpyTrux BOJIH H Jp.

I'myOuna I'myGuna, 10 KOTOPOH XapaKTEpU3yeTCs] MACCUB MPUMEHSEMBIM T'e0(U3NIECKUM
WCCIIeTOBaHUH METOZIOM FIJTH KOMIUIEKCOM METOJIOB

I'myOuHHOCTH XapaKTepucTuka, olpeaeAromas BO3MOXHOCTH oOHapyKeHUs
reoQU3NIECKOT0o aHomanieoOpa3yronero o0beKTa, BhlpakaeMasi B €IMHUIAX JJIUHBI M 3aBHCSIIAS
MeTOoa OT pa3MepoB M CBOHCTB 3TOr0 OOBEKTA

[HeiicTByrolee B onextpopasBenke — JIMHEHHBIE pa3Mepbl YCTAHOBKU I, OIPEICIISIOIINE

pacCTosIHUEC FJ'Iy6I/IHHOCTI) MCETOAa U Pa3pCUIatOUlyr0 CIIOCOOHOCTB: JUISA YCTBIPCXDJICKTPOAHBIX




U3MEPUTEITLHOMN cumMeTpuuHBIX yctaHoBok AMNB — r = AB/2, tpexanektponusix — = AQO,
YCTaHOBKH Ut quroibHEIX — F = OO0, rie O — HEeHTPH! NTUTAOMINX | IPHEMHBIX TUTIOJCH;
B YACTOTHBIX METOJ[aX I — PacCTOSIHUE OT M3Iy4aTelsl O NIPHEMHHKA
WmxeHepHo- COBOKYITHOCTh ~ XapaKTEPUCTUK  KOMIIOHEHTOB  TEOJIOTHMYECKOW  Cpejibl
Te0JIOTHYECKUE uccieayeMoit tepputopud (penbeda, coctaBa, COCTOSHHUS, YCIIOBUH 3alieraHus
YCIIOBUS MOPOJA W TMOJ3EMHBIX BOJ, HMX CBOWCTB, T€OJIOTMYECKUX M HHXEHEPHO-
TCOJOrMYCCKUX  TIPOLIECCOB W SBJCHUH), BIUAIOIIUX HA  yCJIOBHUSA
MPOCKTHPOBAHUS, CTPOUTEIBCTBA M AKCIUTYaTAlUU COOPYKCHUI
WuTepnperanys Onpenencaue mapaMeTpoB ((QU3NYECKUX U (DU3MKO-MEXAHMUYCCKUX CBOMCTB)
reo(hU3NIECKUX MOPOJT U MPOCTPAHCTBEHHOTO HX PACIPEICICHUS B KCCICAYEMOM MACCHBE IO
JTAHHBIX M3MEPEHHBIM IMapaMeTpaM H3y4aeMOoro IOJIs, a TaKKe IYTeM HKCIOJIb30BaHUS
COOTBETCTBYIONINX aHATMTUYCCKUX WM KOPPEISIIMOHHBIX CBA3CH
KommniekcupoBanue (MIcronp30BaHuEe HECKONBKHX METOJOB B paMKaX OJHOM 3aJaydl C IEJbI0
YMEHBIIICHUS MPE/ICIOB HEOTHO3HAYHOCTH €€ PEIICHUS
MOHUTOpUHT Cucrema CTallMOHAPHBIX HAOJIOJCHUM 32 COCTOSHHEM MPUPOIHON Cpelmbl U
MPUPOIHO- COOPY)KEHHII B MpOIECCE WX CTPOUTEIBCTBA, JKCIUIyaTallMd, a TaKXkKe IOCIe
TEXHUYECKHUX JUKBHIALUK U BBIPA0OTKA PEKOMEHAAUMHA MO HOPMAIU3AIUU JKOJIOTHYSCKOM
CHCTEM 00CTAaHOBKHU M MHKEHEPHO# 3alIUTe COOPYIKEHHI

OO6parHas 3aga4ya

OmnpeneneHue pacrnpeeneHnsl B MPOCTPAHCTBE (U3MUECKHUX ITapaMEeTPOB CPEbI
110 HaOJIIOICHHOMY (PU3UUECKOMY TTOJTIO

IIpsimas 3amava

Omnpenenenne napamMeTpoB Gpopmupyromerocs GpU3NIESCKOTO MOJIS M0 U3BECTHBIM
napaMeTpaM MOJIEH H3Y9aeMOoil Cpesbl

Pasperaromas MuHnManbpHbIE pa3Mepbl 00BEKTa, OOHAPYKUBACMOTO JAaHHBIM METOAOM MpHU

CHOCOOHOCTH JIAaHHBIX YCIOBUAX

reo(hU3NIecKoro

METOJ1a

®uznko- O6ob6menHoe W (QopMaIM30BaHHOE OIMICAaHHE IPOCTPAHCTBEHHO-BPEMEHHON

reoJjioru4eckas W3MEHYUBOCTH MapaMEeTpPOB Cpelbl, Ha OCHOBE KOTOpPOTO YCTAHABIMBAETCS

MOJEIb B3aMMOCBSI3b I1APAMETPOB HAOIIOAAEMBIX (DU3UUCCKUX TIOJICH U IapamMeTpoB
MOJEIEH

DKBUBaJICHTHbIE Takue pa3nuuHBIC peEIIeHUS O00paTHOW reodu3uyYecKor 3amauu, KOTOPBIE

pelieHus YIOBJIETBOPAIOT OJHOMY U TOMY € YCIIOBHIO — OJIHOM U TOHM ke CTPYKType U
WHTEHCUBHOCTH M3y4aeMOro MOJs

DddexrusHbIC u|BenuuuHbl, KOTOpbIE UMEIOT PA3MEPHOCTh MapaMETPOB CPEJIbl, HO SBIAIOTCS MPU

Kaxyuiuecs 5TOM [apaMeTrpaMy H3y4yaeMmoro TIOoJis, OIpeAeNiseMbIMH B pe3yjbTaTe

BEJINYUHBI reo(U3UUECKUX HMCCIACIOBAHMN, W COBMAJAIOIIME C MapaMeTpaMu H3ydaeMoi

CpCAbl TOJBKO B CIIy4a€ OAHOPOJHOCTH HOCJ'IC,I[HCI71




NPUJIOKEHUE b
(obsa3amenvnoe)

OBBEMbI TEOPU3UYECKUX PABOT ITPU PEHIEHNHN OCHOBHBIX NTH)KEHEPHO-TEOJIOTHYECKHUX 3AJAY

OO0BeMBI
N MarnuTopasBe/ka, l'azoBo-smananmonHas | CKBakKHBIC
OnexTpopa3Benka Ceticmopa3Benka
rpaBHpa3BeIKa ChEMKa METOJIBI
30HIMpOBaHNE
[podmmposanue 3oHAMpOBaHUE [Ipopumposanue FHp
Craauu (9Tarsl) (C3) Paccrosiaue Paccrosiaue
Tar no [Tar o Komn-Bo
NPOCKTUPOBaHMsA | PaccrosHue Paccrosane MEXKIY MEXKITY
lar mo ar mo npodwuiio, npoduto, | Touek Ha 1
MEXITY Komn-Bo ¢.H. Ha MEXTY ,| Ipoduimy, popUIIMH, 2
npoduo, 2 npodumo, |Kon-Bo Ha 1 kM M M KM
npoduisimu, " 1 xm npoduisamu, y M M
M M

N3yueHue B naHe u pa3pese cy

COCTOSH

6FOpI/I3OHTaJ'IbHI)IX T€OJIOT'MYCCKUX I'PaHu1], O6yCHOBHeHHLIX CMEHOM JTUTOJOTHYECKOTO COoCTaBa, CTCIICHU TPCUIMHOBATOCTH, O6BOZ[HeHHOCTI/I,
ns (Tasoe Mep3oe) u T.11.

MIPOEKTHPYEMOTO COOPY KEHHSI.

1 Ipu Ha3HaYeHUH 0OBEMOB HEOOXOAUMO YUHTHIBATh KOJMYECTBO MPOQHIiIeii N ToYeKk HaOIIOJCHHI, BEIOJTHEHHBIX paHee.
2 I'ycrota cetm B Ipemenax yKa3aHHBIX [JHAINa30HOB 3aBUCHT OT MAacIITa0OB CBHEMKH, ONPENEITIEMBIX CIO0KHOCTBIO WHXXEHEPHO-TEOJOTMYECKHX YCIOBHH ¥ CTENEHBIO OTBETCTBEHHOCTH

[IpennpoekTHas 500-750 10-20 10—20 500-750 10-20 5-10 — — — — 2-10
ITpoekTHast 50-250 5-10 20-50 50-250 2-10 10-20 — — — — 10-50
M3y4eHue B miiaHe U pa3pe3e HErOPU30HTAIBHBIX '€0JIOTMYECKUX TPAHUIL
[peanpoextHast 100—300 10-20 20-50 500-700 10-20 10-20 50-100 10-25 25-50 5-10 2-15
[TpoexTHast 25-50 5-10 50-100 100-500 2-10 20-40 20-50 5-10 10-20 5-10 25-100
OOHapyXeHHE U H3yUCHHE B IUIAHE U pa3pe3e JOKAIbHBIX HEOJHOPOIHOCTEH, CBSI3aHHBIX C Pe3yJIbTaTaMH TEKTOHUUECKOH JeITeTbHOCTH, POLlecCaMt BHIBETPHBAHMS,

KapcTo00pa30BaHMsl, MEP3JIOTHBIMU SIBICHUSIMH U TEXHOT€HE30M

[peanpoextHast 100—500 10-20 20-50 100-500 10-20 20-50 20-100 2,5-5,0 25-50 5-10 2-15

[TpoexTHast 25-50 5-10 50-100 20-50 2-5 100-500 5-10 1,0-2,5 10-20 5-10 25-100
OmnpejienieHne cocTaBa, CTPOCHUSI, COCTOSIHUS M CBOICTB IPYHTOB

[IpennpoexTHas — — — — — — — — — — 2-15

IIpoexTHas — — Cor. c 3ak. — — Cor. ¢ 3aK. — — — — 15-100

H3y4yenue reoJornieckux 1 HHKEHEPHO-TE0JOTNUYECKIX IPOIECCOB
[IpeanpoextHast 160-500 10-20 20-50 20-50 2-5 10-20 20-100 2,5-5,0 25-50 5-10 —
[TpoexTHast 25-50 5-10 50-100 50-100 2-5 20-50 2-10 1,0-2,5 10-20 5-10 2-10
Ilpumeuanua




MMPUJIO)KEHUE B
(cnpasounoe)

COKPAIIIEHHBIE HA3BBAHUSA 'EOPU3NYECKHUX METOJOB

[Tpunstoe 0603HaYeHUE

HasBanue metona

AK

AKyCTHYECKHH KapoTax

All AKYyCTHYECKOE TPOCBEYNBAHUE

AD AKycTHYECKast YMUCCHS

BK3 BokoBoe kapoTa)kHOE 30HIUPOBAHUE

BUDII BekTopHOE n3MepeHne 3NEKTPUYECKOTO MOJIS

BIT MeTo BbI3BaHHOW MOJIIPU3ALUU

BCII BepTukanpHoe ceficMuiaeckoe IpoQuInpoBaHne

B33 BepTukanpHOE 37IEKTpHUECKOe 30HINPOBAHHE

B33 BII BeprukanbHoe  3AEKTpUYECKOE 30HOUPOBAHUE METOJOM  BBI3BAaHHOMU
HOJIApH3AIIH

B33 M/IC BepTukanpHOE — ANEKTpHYECKOE  30HIMPOBAaHME IO  METOAY  OBYX
COCTABIISTFOLINX

I I'paBupazBenka

I'T™ I'amma-ramma MeTon

-0 ['a30Bo-7MaHallMOHHAs ChEMKaA

A3 JIMCTaHIIMOHHOE 30HANPOBAaHHUE (3JTEKTPOMArHUTHOE)

JNIT JlnmonsHOE HHIYKIIMOHHOE TPO(QMINPOBAHIE

JOMII JIumonsHOe AIIeKTPOMarHuTHOE MPOQUINPOBAHHE

JA00 JlumonsHOE AreKTponpopuIHpoBaHNe

ENOMIT3 MeTo]1 €CTECTBEHHBIX UMITYJILCOB 3JEKTPOMArHUTHOTO MOJISI 3€MJIIH

EIl MeTo1 €CTECTBEHHOTO 3JIEKTPUUECKOT0 MO

3CII 30HAMPOBaHNE CTAHOBJICHUEM OIS

n3 N3onapamerpudeckoe 30HAUPOBaHNE (JIEKTPOMAarHUTHOE)

Kap Kapotax

KB33 Kpyrosoe BepTHKaibHOE JIEKTPUIECKOE 30HANPOBAHIE

KMIIB (MIIB) KoppensaiuoHHsIil MeTo] IPeTOMIICHHBIX BOJH

KC Kaporaxx conpoTuBneHui

KOIT KoMOnHHpOBaHHOE AJIEKTPONPOPIITHPOBAHKE

M Marnurtopa3ssenka

MJIC Mertop IBYX COCTABISIOLINAX

M3T Mertoy 3apsi:KEHHOT0 Tesla

MOB MeTon OTpa)KeHHBIX BOJH

MII MeXCKBaKMHHOE IPO3BYYMBAHUE

MIIB Mertoz npesoMIIEHHBIX BOJIH

MIIIT MeTo nnepexoHbIX MPOLECCOB

HM HeliTpoHHbll MeTO

HHM HelTpoH-HEUTPOHHBII METOA

HCII HenpepriBHOE ceficMmdeckoe mpoduiIrnpoBaHne

OI'TI Mertox oOrielt rTyOMHHON TUTOIIAIKH

OI'T Mertox obrmielt rTyOMHHON TOUKH

IIMP MeTo1 IPOTOHHOTO MarHUTHOTO PE30HaHCa

I1C KapoTax noTeHIuanoB coOOCTBEHHOM MOJISIpU3AIN

Pes PesuctuBumerpus

Pacx Pacxonomerpus

Pannoxun PannoxoMnapaiioHHbIN METOT

PBII PanuoBonHOBOE NpocBeUrBaHNe

PJI3 PaguonokaninoHHOE 30HAMPOBaHNE

C CelicMopasBenka (Ha3eMHast)

C3 CelicMO30HINPOBaHHE

CK CelicMIUECKHIT KapoTax

CII CelicMIYeCKO€ IPOCBEYNBAHNE




CIIIIb

CeiicMonpohuIrpoBaHUE HA MOCTOSTHHOM Oa3e

COIl CHMMETPUYHOE AIIEKTPOIPOPHUIHPOBAHNE

T° Tepmomerpus

Y3K YIpTpa3ByKOBOH KapoTaxK

YKC VY1pTpa3ByKkoBast KEPHOCKONHUS

43 YacToTHOE 30HIUPOBAHUE

4YdSM3 YacTOTHOE 37EKTPOMArHUTHOE 30HJHPOBAHUE

9113 DNEeKTPOIMHAMUYECKOE 30HANPOBAHUE

OMK OIeKTPOMArHUTHBIN KapoTax

Ol DeKkTponpoHINpOBaHNe

OIl BIT DeKkTponpoHINPOBaHUE METOAOM BBI3BAHHOH MOJSIPH3ALIUH
SII MJIC DJ1eKTponpoHINPOBAHKE 110 METOY ABYX COCTABIISIOMINX




MNPUJIOXKEHHUE I
(cnpasounoe)

KPATKASA XAPAKTEPUCTHKA TEO®PU3NYECKHUX METOAO0B, UCITOJIb3YEMBbIX ITPU NTHKEHEPHBIX U3bICKAHUAX

3J’leKTp0MaFHHTHbIe METOAbI

I'my6uHHOCTE U

Hcnonezyemsie Bunst MIPOCBEYNBaEMbIe 0a3bI // Pemraemsre 3amaumn //
Monmudukanmm N3yuyaembie napameTpsl o
YacTOTHI WCCIICOBAaHUK | pa3pemiaromnias CocoOHOCTh Oco0sIe ycinoBust
(n — nemnoe uncio or 1 g0 9)*
Memoovl ecmecmeenH020 nois
Meron ecrecTBeHHOTo|EcTecTBeHHBIE MTOTEHIINAIIBI OOHapyxeHue MecT KOppO3UH
3IEKTPUUYECKOTO TOJIS MTOCTOSTHHOTO|3JIEKTPOXUMHYECKOTO u METaTHYECKUX KOHCTPYKLIUH,
toka (EII) 9NEKTPOKUHETUUECKOT O Hasenioe " obnacteil mUTaHUS W pasrpy3Ku
npoucxoxaenus (EIT) MOA3EMHBIX BOJ, MECT MPOCAYUBAHMSI
9KBaTOPHAIBLHOE
BOJ Yepe3 3EeMJIIHbIE COOPYXKEHHS,
0 poUINpOBaHIE,
N3y4eHUE JMHAMUKH 3arpsi3HeHUs
TUTOIIATHAS

MeTO}I C€CTCCTBCHHBIX HMMITYJIBCOB
QJICKTPOMAriuTHOr0  IoJIs 3emin

(EUDMIT3)

AMITUTYHBIE W YacCTOTHBIE
XapaKTePUCTUKU ECTECTBEHHBIX
9JIEKTPOMArHUTHBIX HMITYJIECOB
Semuan

CbCMKa; KapOoTaxK

YcranoBneHue HaIPSHKEHHOTO
COCTOSIHUSI MacCUBA, JIOKAJIH3aLUsl MECT
BO3MOXXHBIX HapyIIEHHH CIUIOMIHOCTH,
CTEIICHU TPEIINHOO0pa30BaHMs

3ﬂelcmp0pasgedl<a NOCMOAHHbIM (LL/ZM HM3K0‘{acm0melM) MOKOM

DnexTponpouInpoBaHIe (31D Hazemurie
Pa3IMYHBIMH YCTAaHOBKAMH
Kaxymmuecs 3JIEKTPUYECKUE
CONPOTHUBIICHHS,  SIBJISIIOIIUECS
napamMeTpamH I0JIsl HOCTOSHHOTO 0-30 I'u
BeprukansHoe JNIEKTPUIECKOE Hazewmmnsre, Ha
TOKa; YZIEJIbHBIE 3JEKTPUYECKHUE
3oHaUpoBanue (BO3) paszmumaHbIMU aKBaTOPHUSIX
comportusieHus (YIC) mopos
yCTaHOBKaMH
OnektponpoduIpoBaHue u|IHTEHCUBHOCTD 3JIEKTPUYECKOTO HazemHbie

30HAMPOBAHHE 10 METOAY MABYX
cocrasronux (311 MJIC) u (B33
MIO), METO/T BEKTOPHBIX
U3MEPEHUI JJICKTPUYCCKOTO IOJIS
(BUDIT)

10JIA IOCTOSHHOTO TOKa,
HU3MEPCHHAaA B Pa3INIHBIX
HalpaBJICHUAX

Orn0,1 ton10m//or 0,1 m

non-10m
3aBucsT

yocC

oT

mopoJa,

COOTHOIIEHUS
MOILHOCTH

TCOJJICKTPUICCKUX CJIOEB U OT

pa3mepa
YCTaHOBKH

HU3MEPUTENIBHOM

KaprupoBanue TpaHMI TIOpoJ
pasIMYHOTO  COCTaBa,  BIAKHOCTH,
MIOPHUCTOCTH, oOHapyxeHue n
KapTHUpOBaHHE CyOBEpTHKAIBHBIX

I'€OJIOrHYCCKUX TEI (30H TIOBBIIICHHOM
TPCHIMHOBATOCTH, JIbJAUCTOCTHU U I[p)

Pacunenenue paspesa mo BepTHKaW,
OTIpe/ieIeHNe COCTaBa, CTPOCHHUSA U psizia
CBOMCTB mopox (B TOM  YHCIE
KOPPO3UOHHON arpecCUBHOCTH, BOAHO-
¢bu3nUecKnx), HabroIeHNe 3a
JIMHAMHUKOM MPOLIECCOB

To xe, uro u DIl m B33, HO ¢
BO3MOXHOCTBIO N3Yy4YCHUA CJIOXKHO
MOCTPOCHHBIX CpeJl MPH HAOIIOCHHUIX
Ha OJHOM MpOQUIIC WU B OJHOHN TOUKE




ONeKTpoKapoTaX  CONpPOTHUBICHUN
(KC); ToxoBbIi1 KapoTax

Kaxymuecs INEKTPUYCCKHUEC
conpotusienus, YOIC; cuna
TOKa B ITUTAIOIIEH LIEMH

Merton 3apspxkenHoro tena (M3T)

Ilone 3IEKTPUUYECKU
3apsKAeMOro MPOBOSIIIIETO TEIa

PesuctuBumerpus

VOC xunkocreit

0-30 T'x

// o1 0,01 M B 3aBUCHUMOCTHU OT
pa3MepoB 30H1a

Pacunenenue paspesa, oOGHapyXeHHE
30H TIOBBINICHHOW TPEUIMHOBATOCTH,

MTOPUCTOCTH, 00BOHEHHOCTH,
CKkBa)XUHHBIC JIBIUCTOCTH, OIPEICICHHE COCTaBa,
CTPOEHUS M CBOMCTB OPOJT
o 100 m W3ydyeHue HampaBiieHUST U CKOPOCTH
JIBIDKCHUSI TTOJ3EMHBIX BOJT
JlaGopartopHsIe, OreHKa KOPPO3UOHHON arpecCHBHOCTH
CKBaKHHHBIE, TPYHTOB; OSKCIpPECC-OLCHKa COCTaBa
9KBaTOpHAIIbHBIC TPYHTOB; H3yUCHNE PEKHMA ITOA3EMHBIX

BO/J, 3arpsISHCHUS

Memoo evizean

HOU NOJAPU3AYUU

DnexTponpopuIupoBaHe u
30HIUPOBAHUE METOJOM BBI3BAaHHOU
nosstpuzarun (311 BIT) u (BO3 BII)

[Nonsipu3yemMocTs TpyHTOB

0-30 T'n

Hazemnrle

Te xe, uro n'y 211 u B33

VTouHEHHE JHMTOJIIOTHYSCKOTO COCTaBa

n BJIQXKHOCTH npu COBMCCTHOM
HCIIOJIb30BAHUHU C MCTOOOM
COIIPOTUBJICHUA

Qﬂekmpopa%edka NEPEMEHRHBIMU YCMAHOBUBUUUMUCH INEKMPOMACHUMHbBIMU NOJIAMU

YacTtoTHOE anekTpomarauTHoe|[lapameTpsl rapmoHndeckux|1 kI'm - n100 xI'n|Hazemusle n-m — n-100 m // 0,5 m — 10|Pacunenenne paspe3a Mo BEpTUKAIH C
30HANPOBaHHE (UDM3)**:|moneit, CO03/1aBaeMBIX M TIOyOMHAa  3aBHCHUT  OT|BBIJEIICHHEM CyOropH30HTANBHBIX
4acTOTHOEe  30HAWpoBaHue (YU3),|37MEKTPUYECKUMH U MarHUTHBIMHU 9acTOTBl  3.-M.  BOJH  H|TPaHUIl TOPOA, PA3IHUYAIOMIUXCS IO
JIMCTAHIIMOHHOE 30H/IMPOBaHUE | AUTIOIAMHU paccTosiHug mexay|YOC u JIABJIEKTPUYECKOM
(13), M30MapaMeTpUIeCcKoe M3ITydaTesieM U IPUEMHUKOM |[TPOHUIIAEMOCTH
3oraupoBanue (M13)
JunonsHoe anekTpomarautHoe|Te Ke, YTO u npu Hazemublie n-m—n-10 m// 0,5 mara KaprtupoBanue TpaHMUIL opo
npodunmposanue (ASMI]):|30HaMpOBaHUAX, HO H3MEPEHHS pasIMYHOTO  COCTaBa,  BIAXKHOCTH,
BBICOKOYACTOTHOE (BUDID)**, |[BeImoNHAIOTCS. HA POQMIISIX HITH MTOPUCTOCTH, 00HpYXEeHHE u
HenpepeiBHOE (HOIT)** MO IUIOMAAN TPH ITOCTOSHHBIX KapTHPOBaHUE CcyOBepTHUKATBHBIX
4acToTe n paccTOsTHUAX T€0JIOTHYECKUX Tell (30H IOBBINICHHON
W3JTydaTeNnb-TIPUEMHAKOM TPEMINHOBATOCTH, JIBAUCTOCTH W JIp.),
MOUCK METAJUTMYECKUX KOHCTPYKIMH
ot MOBEPXHOCTBIO, npu
ONaronpUsATHBIX YCIIOBUSIX
oTpesieNieHre penbeda KpPOBJIH
BBICOKOOMHBIX T10PO/]
PaaunoBonHoBOE npocBeunBanue|M3ydenne anektpuueckoro u| 0,1-30 MI'm  |CkBakMHHBIE, 1I0M—n-10m// 1 Mm— 15m |OneHka COCTOSIHUSI W MOHWUTOPWHT
(PBII) (MTM) MarHUTHOTO KOMITOHEHTOB CKBA)KUHHO- IPYHTOB u TUAPOTE0JIOTMUECKUX
9JIEKTPOMArHUTHOTO TIOJISL TIPH Ha3eMHBIE YCIIOBUH HEToCpeICTBEHHO oJ
BO30YK/IEHUN B OJTHOM OCHOBaHHMEM COOPY)XXEHHH WM Ha
CKBO)XMHE M IpPHUEME B JAPYIoOi, IIIyOOKUX TOPU30HTaX, rae
Ha TOBEPXHOCTH WIIM K€ B TOU HE0CTaTOYHO paszpeuiaromeit

7K€ CKBaXXHNHC

CITOCOOHOCTH  HA3eMHBIX MCTOJO0B, a




TaK)Ke Ha y4acTKaX IUIOTHOM ropoACKon
3aCTPOMKM W IIpU BBICOKOM YpPOBHE
TEXHOTE€HHBIX momex /// p > 20 Om-m;
CKB > 45 MM

30HaUpOBaHUE METOJIOM|AHanmu3 mpolecca craHoBieHusA|0, HaOmoaeHus|HazemHbie 1 Mm—n-100 M // 0,5 M — 10|PacusnieHenue pa3pe3a O BEpPTUKAIHA Ha

cradoBneHuss monss  (3CII) wm|moms B OmmkHeH — 30He,|HaunHas ¢ 3—5 M cion ¢ pasHeIMH YOC

nepexoaHsIX nporeccoB (MIIIT) CO3/1aBa€MOT0  DIIEKTPUIECKHUM [MC
JTATIONEM, mmociue ero
OTKITIOUCHUS

Dnekmpopasgeoka nepemenHbIMU HeyCIAHO BUBUUMUCS JIeKIMPOMASHUMHBIMU NOTAMU

Pammokum** N3yuenne osnextpomaruutHoro|nl0 xI'm — n|Hasemusbie n-m—n-10 m// 0,5 mara I'eonornueckoe KapTUPOBaHHUE,
oy, cozmaBaemoro JIB m CIB|MI1g BEIJICICHHE CYyOBEpTHUKAJIbHBIX TPaHMII,
pannoCTaHIHAMHA JOKaNM3alus  TOJ3EMHBIX  Kabemeid,

TpyOOIIPOBOZOB

PammonokanmonHoe 3onHaupoBaHue|3ydenne  amHammdeckux — u|Kopotkue Hazemmsie, Ha|n'M —N-10 ™ OnpenencHue  TOJOXKEHHS  TPAHUIL,

(PJI3) KMHEMAaTU4YECKUX XapaKTEPUCTUK|UMITYJIbChI AKBATOPHUSIX, OLICHKa COCTaBa U COCTOSIHUSI NOPOJ.
ANIEKTPOMATrHUTHBIX HMIYJbLCOB,|(Hcek); 10-n-100[{aspomeromnt Oco00 OnaronpusATHBIC CpEAbl IS
MPOIIEAIINX yepes |kl 9TOr0 METOJIA JISA U CyXHUe MeCKU
HCCIIEIYEMYIO cpesly

Pannonokanuonnas (PJI) chemka  (M3ydeHuwe  anekTpoMarHUTHBIX|To xe Aspo- un-0,1 m N3yuenue COCTOSIHUS
UMITYJbCOB, OTPaXECHHBIX  OT KOCMHYECKast MIPUIIOBEPXHOCTHOTO CJIOSI TIOPOJ WU
JTHEBHOI MOBEPXHOCTH OYB, B IIEPBYI0  OUYEpeab  €ro

00BOJHEHHOCTH
PammorternmoBass u wmH(ppakpacHas|M3ydeHne ecrectBeHHOro 5.-M.|CBU Aspo, HazemHble |[IpUNIOBEpXHOCTHBIN CIIOM Boigenser TaluMKOBBIE YYacTKH Cpeau

CbCMKH

H3JIYyUYCHUA 3EMHOM TOBEPXHOCTHU

MEp3JbIX, BO3MOXKHO BBISBICHHE HE
CIIUIIKOM rryOoKO 3aJIeralonX
BHYTPUTPYHTOBBIX JIb/IOB




CeiicMoaKycTHYECKHE METOIbI

I'nyOunHOCTB M
Hcnonb3yemble Buast MIpocBeYHBaeMble 6a3bl // Pemaemeie 3amaun //
Mopunduxanuu W3ydaemble mapameTpsl .
YacTOTHI WCCIICOBAaHUK | pa3pemiaromnias CocoOHOCTh Oco0sIe ycinoBust
(n — uenoe umcio or 1 10 9)*
Celicmuyecxue
Koppensuuonnslit METOJ Hazemuslie B 3aBUCUMOCTH ot|Pacunenenue paspesa, HU3Yy4YEHUE
nperomwseHHpIx  BonH  (KMIIB, HCHOJIb3YEMBIX YacTOT OT 71|IIOJIOKEHUSI TEO0JOIMYECKMX TIpaHMIl,
MIIB), meToxm OTpaKeHHBIX BOJH MeTpoB 10 #n-100 M // 0,5 M —|00ycCITOBICHHBIX CMEHOH
(MOB), B wmoaudpukanuu oOIei 10 m JIATOJIOTHYECKOTO COCTaBa, COCTOSHUSA,
riryouaHO# Touku (MOB OI'T) CTETIeHI TPEIMHOBATOCTH,
BJIarOHACHIIIIEHHOCTH; N3ydCHHUE
W3yueHne  OWHAMHYECKHX H .
OINOJI3BHEBBIX M KapCTOBBIX YYaCTKOB,
KHHEMAaTHIEeCKUX XapaKTEPUCTUK <1xI'mg
o H3y4eHHe (U3UKO-MEXaHUUECKHX
yhnpyrux KoijebaHuii B cpeje, .
CBOMCTB, UX aHU30TPOIHIH
" = BBI3BAHHBIX  HCKYCCTBEHHBIMH "
Ceiicmuuecknit  kapotax  (CK), CKBa)KUHBIE Onpenensiercs rinyouHoli|Pacunenenne paspesa, oOHapyxeHHE
. HUCTOYHUKAMHU BO30YKICHHS
celicMuuYecKoe pocBEYMBaHAE| o ckBaxuHbl // 0,1 M— 1 M TpaHHIl HHUXe 3a008 U B CTOPOHE OT
(CII), BepTHKaIbHOE CEHCMHUYECKOE CKBa)XUHBI, BBIJICJICHUE 30H
npodunuposanue (BCIT) TPEUIMHOBATOCTH W  Pa3yIUIOTHEHUS,
OIIeHKA (PU3MKO-MEXaHHIECKHX CBOHCTB
HenpepsisHoe ceiicMuyeckoe 150-750 'y  |Ha akBatopusix  [JJon-100 m// 0,1 — n'm W3yueHue CTpOCHHUsS THA, pPaCUICHEHUE
npodumposanue HCII paspesa IO JHUTOJIOTHH, OIIEHKA COCTaBa
Y CBOWCTB I'PYHTOB
Axycmuueckue
AkycTuueckoe npocBeuuBanue|3yueHne KHHEMaTHUYECKUX H 1-17 xI'g Ha noBepxHocTn W3ydyenue CBOMCTB MaccuBa TIOPOI,
(AID), axyctuueckuii kaporax (AK),[qMHAMIYECKHUX — XapaKTepHCTHK 1 BHYTPH MaccHBa To n-10  // 0,05 CTPOUTEIBHBIX MaTepuaioB u
n-10 m M .
npoduiInpoBaHue MO CTEHKaM BBIHYXICHHBIX YIpYTux ’ COCTOSIHMSI KOHCTPYKIMH, OOHApyKeHHE
HCII KosieOaHui >1xl'n Ha akBaropusix Ie(EKTOB
Axycrrueckas amuccus (AD) N3yuenue aKyCTUYECKOI Ha nosepxHocTH,|Y1aneHHOCTh OT MCTOYHMKA|JlOKamu3amus MeCT CMELEHHs TPYHTOB
SMHCCHA B mmypaX, B[B0o3OyxnmeHus - 10 m U TPEIMHOO0Opa30BaHus, OOHAPYKEHNE
CKBaKHHAX YYaCTKOB UX HOATOTOBKH
Yaempaszsyxosuie
VYiberpasBykoBoii kapotax (Y3K)  [M3ydeHme  auHaMu4eckux H > 10 xI'g Ha mnosepxnoctu,|lo 1 m// 0,01 m W3zyuenne cocraBa, CTpOCHHS U CBOUCTB
KHHEMaTHYeCKUX XapaKTEePUCTUK B Wmmypax H TPYHTOB, B TOM 4YHCJIE€ MEp3JbIX,
YIpyTrux KoJIeOaHWH, CKBaKMHAX pacuiieHeHHe pa3pesa 110 BEPTUKAIH
OIIPENEISIEMBIX CBOMCTBaMU
HCCIIEAYeMOT0 MaTepraa
v3 MPOCBEUNBaHUE u Ha o6pa3smax Jo 0,5Mm// 0,001 m N3ydenne cocTaBa, CTPOCHUS U CBOMCTB
npodunuposanue TPYHTOB, AHU30TPOIHUH, yCTAaHOBJICHHE
OJTHOPOJHOCTH 00pa3IoB




Maenumopaseeora

[Ipodunbhas u miomanHasd(I3ydeHue  MarHUTHOTO — IOJA — Hazemublie KaptupoBanue B YCIIOBHSIX
MarHuTHas cbeMka (M) 3emiu, MarHUTHOMN MarHUTOAKTUBHBIX opoJ. PacuneHenue
BOCIIPHMMYHMBOCTH o JIUTOJNIOTUYECKHM IIpH3HAKaM
0CaJOYHbIX u YETBEPTHYHBIX
OTJIO’KEHUH, H3ydeHue
TPEIIUHOBATOCTH  CKAllbHBIX  IIOPOJ,
H3y4eHHe Fe€OMHAMUYECKUX MTPOLECCOB
Ha ONOJ3HEBBIX M KapCTOOMACHBIX
ydacTKax
I pasupazeedxa
[Ipodunpras u mowmaaHas|M3yuyenue aHoManuil mosst CHIIbL — Hazemublie o 10 m OobHapyxeHne u onpeeneHue
rpaBupasBenouHas ckemka (I7) TSKECTH TreOMEeTpUH aHOManeoOpasyoumx Tel,
ryOuHBI UX 3ajeranus /// OTiudus mo
motHocTH 0,02 — 0,03 r/cm?
Hoepro-pusuueckue
I'amma-ramma METOJ IT™M), CKBa)KUHHBIE, Onpenensiercs riryOuHoMi|OnpeaeneHyue MIOTHOCTH, BIaXKHOCTH U
HEUTPOH-HEUTPOHHBIH MeTOJ MI0JI3MHBIE ckBakunsl /0,1 M IJIMHUCTOCTH TPYHTOB B €CTECTBCHHOM
(HHM), wmerox  ecTecTBeHHOH|M3ydeHue sIEpHBIX  CBOMCTB COCTOSIHUU
PasnoaKTHBHOCTH nopoJ o
Merox TPOTOHHOIO MAarHUTHOIO Hasemusblie JleTexTupoBaHue NOA3EMHBIX BOJL
pe3onanca (IIMP)
1 az060-amanayuonnvle
PapoH-TopoHOBBIIT MeTox, ra3oBo-|MI3yueHne ra3oBOro cocraBa — Hazemnble CTpyKTypHO-T€OJUHAMHUECKOE

sMaHaIoHHbI Meton (I'-3)

TMOJAIIOYBCHHOT'0 BO3yXa

KapTUpPOBaHHE, BbIIEICHHE YCTOHYMBBIX
0JIOKOB MOPOJ U FeOJMHAMUYECKUX 30H
C pPAa3IMYHBIM YPOBHEM aKTHBHOCTH,
CBSI3aHHBIM C Pa3pbIBHOI TEKTOHUKOH,
OIOJI3HSAMU, KapcTOM /1 He
MPUMEHSETCS B 3a00JI0YeHHON
MECTHOCTH U Ha OOHAXEHUSIX CKaJIbHBIX
nopoJ

* Benm4nHa ycioBHas. B ceficMoaKyCTHYECKHX METOaX pa3pelarolias CioCOGHOCTh ONpPe/IesIIeTCsl B OCHOBHOM YaCTOTON MCIIONB3YEMbIX BOJIH.
** MeTo/ibl, peIKO MMPUMEHSIIONINECs] B MH)KCHEPHOM reo(3HKe, TaK Kak He 00eCedeHbl COOTBETCTBYIONICH CepUiHOM annapaTypou.




INPUJIOKEHHUE [

(pexomendyemoe)

NHXEHEPHO-TEOJIOTHYECKHE 3AJJAYA U TEO®PU3NYECKHUE METO/bI UX PEHIEHUSA

JInHelinble 0OBEKTHI

o Y9acTKi MOCTOBBIX TTonzemuble
3amaun [TnomaaHpe 0OBEKTHI VyacTku HacHIIIEH, .
MIEPEXO0/I0B, V4acTku TOHHEIeH TpyOOIIPOBOIKI U
HYJICBBIX MECT U BBIEMOK
ITyTEIPOBOJIOB, ICTAKA Kabenu
U3yuenue 6 niane u paspese noaodxicenus 2e0102UeCKUX 2paHuy
Omnpenenenne penseda kposiu ckanbHBIX| BO3, MIIB, MOB, OTT', B53 M/IC, MIIB, B33, 211, M MIIB, B33 211, M, |MIIB, B33, M, 311, MIIB, 211, B23

M MOIIHOCTH  MEPEKPBIBAIOIIMX  HUX YOM3, OII, Kap, PJI3, I, M CIIIIb 3CII, MIIII

HECKaJIbHBIX TPYHTOB u KOPBI

BBIBCTPUBAHUS

Pacunenenune  paspesa ckanmpHbix  u| BD3, MIIB, MOB, Kap, B33 M/[C, |MIIB, B33, 3/[3, B33 BII,| MIIB, B33, 3/{3 B23 | C, B33, 3CII, Kap |C, B33, 3/{3, B23 BII,

JUCIICPCHBIX MOpOA Ha CJIOU Pa3IMYHOTrO
JINTOJIOTMYCCKOTO COCTaBa

B33 BII, YOM3, BCII, M, PBI],
CIIIIb

Kap

BII Kap

Kap

Omnpenenenue TITyOUHBI 3aneranust| BO3, MIIB, BO3 BII, YOM3, PJI3, | EDQ3, OI1, C, BO3 BIl, M, | B33, OIl, C, BO3 BIl, | B33, 311, MIIB, | BB3, MIIB, BO3 BI],
MOJ3EMHBIX BOJ U MOIIHOCTU BOAOHOCHBIX 3CII, MIIII, IIMP Kap Kap B33 BII, M, Kap YOM3
TOPU30HTOB

Omnpenenenne TITyOMHBI saneranust| BO3, MIIB, MOB, HCII, Kap, B33, | MIIB, B33, /13, B33 | MIIB, B33, 3/13, B33 | MIIB, B33, 3CII, |C, B33, 513, B33 BII,
BOJOYIOPOB U UX LEIOCTHOCTH MJIC, B33 BIl, 49M3, BCII, IIMP BII, Kap, YOM3 BII, Kap Kap Kap
Omnpenenenne TITyOWHBI 3aJleraHusl, B33, Kap, B33 BII, YOM3, MIIB, MOB

MOHIHOCTH M pacOopoOCTpaHCHUA JIMH3 U
TOPHU30HTOB 34COJICHHBIX BOJ U KPHOIIST'OB

Ompenenenne B IUIaHE UM paspese
TIOJIO>KCHHUS TpaHHI] MEp3IIBIX "
HEMEp3JIbIX TOPOJ

B33, OI1, YBM3, MIIB, CIIIIb, MOB JI5MI1, BUDII, HOII, PJI3, BCII, B33 BIl, EII, Kap

HS’yV@Hu@ JIOKAJIbHbIX 2€0]102UYEeCKUX HeO()HOpO()HOC‘meﬁ

OOHapyXeHHEe U OKOHTYypHBaHHE 30H
MOBBIIIEHHON TPEIINHOBATOCTH,
TEKTOHMYECKNX HapyIIeHHH M aKTHBHBIX
Pa3pbIBHBIX CTPYKTYP

BD3, B3 MJIC, KBD3, D11, EII,
MIIB, MOB, BCII, CIT HCII, Kap,
YDM3, PJI3, T-D, B3 BIT, PBII,
JIDMIT, HUOMII3, M, I, CITITB

KB33, MIIB, 311, M, CI],
MII, YKC

BD3, BD3 MJIC,
KBD3, D11, EIT, MIIB
HCII, Kap, UDM3,
PJ13, CIIITB

BD3 MJIC, KBD3,
OIL, JJUII, JOMII,
MIIB CII, M

B33 MJIC KB33, C,
OIl, M, CII, MII, YKC

OO0HapyxeHue u okoHtypuBanue| B23, BO3 M/IC, D11, BUJSII, PBII, B33 MJIC, KB33, 211, MIIB, BCII, BII, CII, MII, I', PBII, Kap, CIII[Ib
KapcToBBIX ~moyocted W momsemHbix| MOB, OI'T, OI'TI BCII, I, -3, CI1,

BBIPabOTOK PJI3, M, CIIIIF

Ob6HapyxeHne " OKOHTYpHBaHNE OI'T, B23, B33 MJIC, OI1, MIIB, I', M, I'-D, JOMII, CII, PBII, PJI3, CIIIIb OI'T, BO3, B3 M/IC, OIL, I', M, I'-3,

MOTPEOCHHBIX OCTAHIIOB CKAIBHBIX ITOPOJ
178 nepeyriryoaeHni B CKaJIbHOM
OCHOBAHUH

JIOMTI, CI1, PJT3




OOHapyXeHHe U OKOHTYpUBAaHHUE TAINKOB,
MEepeNneTKOB U MEp3JBbIX IOopoJ Cpeau
TalbIX, OTHACIBHBIX JEISIHBIX TEI W 30H
TOBBIIICHHOH JbUCTOCTH

B33, BI1, MIIB, Kap, YOM3,
JOMII, BYDII, HOI1, PJi3, CIIIIP,
MOB, BCII, B33 BII, EII, PJI3,
Paouoxun

B33, BI1, C, PJIII, PJI3,
Paouo

M, EII, M3T, YOM3,
Kun

B23 u OI1, C, PJI3, M,
EII, M3T, Paouoxun

H3yweHue 6 njiane u paspese nojwl0NCeHUs ce0jlocU4eCKUX cpanuy

OOHapy)XeHHEe M OKOHTYPHBaHHE IIOPOJ,
3arpsi3HEHHBIX Pa3INYHBIMU
3arpsI3HCHUTEISIMA

OIl, B33, EII, C

Jlokanu3zanust MeCT pasTpy3KH MOJ3EMHBIX
U TEXHOTEHHBIX BOJ, MeCT (HIbTPALIH
BOJI YepEe3 3eMIIIHBIC COOPYKEHUS

EIl, 311, Pes, Pacx, M3T, B33, MIIB

EIl, OI1, Pes, Pacx, M3T, B33, MIIB

Jlokamm3anmss  Mect  kopposuu  win| OI1, EIT, B33, mab. u3m. mioTHOCTH OIl, EII, B33, n3m.
OIACHOCTH KOppO3HH MOA3EMHBIX KaTOJTHOTO TOKA, PETHUCT. OITy>1. TOKOB
METAJNTUYECKIX KOHCTPYKIIUHT 0.1y K Tal0LTUX TOKOB

Onpedenenue cocmasa, CmpoeHusi, COCIOSIHUSL U CBOUCHE 2DYHIO8
Onpenenenue mutonoro-| BO3, BO3 BII, MIIB, BCII, CII, Kap B33, B33 BII, MIIB, Kap
nerporpaduueckoro cocraBa BC, I1, CII, Kap
Onpenenenue (u3nIecKux CBOICTB I'TM, HHM, V3K, KC, DMK, MIIB, BCII, CII, B33, /{3, CIIIIb
JIMCTIEPCHBIX opoJI (TutoTHOCTH,
BJIA>KHOCTH, HOPHCTOCTH)
Nzyuenue tpemmnuoBaroct u nopucroctu| MIIB, BCII, CII, AK, Y3K, uzMm. Ha MIIB, BCII, CII,
CKaJIbHBIX TIOPOJ, 06p., BO3 CIIIIE AK, Y3K, u3m. Ha

06p., BO3

OnpejeneHne BOIHO-QU3MIECKUX CBOMCTB

BD3, MIIB, BII, Kap

Omnpenenenne JehopMaInOHHBIX u MIIB, BCII, CII, AK, Y3K, u3m. Ha 06p., B23, 3/(3, CIIIIF
IIPOYHOCTHBIX CBOUCTB MIOPOJL

OrieHka HEOJHOPOAHOCTH MacCHBa MIIB, BCII, CII Ha pa3HbIX

CKQJIbHBIX U IUCHEPCHBIX OPOJ gacrotax, OI'T, BO3, OI1, CIIIIF

M3yuenme  wHampspbkernnoro  cocrosHus| MIIB, BCII, I'TI, I'-0, EUDMII3

opoJI

Omnpenenenne MHHEpAIN3aIHAN OI1, BD3, Pe3, KC

MOJ3EMHBIX  BOJ W 3aCOJEHHOCTH

JUCHEPCHBIX MOpOA B  MEp3JIoM U

HCMCP3JIOM COCTOSIHHUH

OHpC,HCJ'ICHI/IC JBAUCTOCTU U KPUOT'CHHOT'O
CTPOCHUSI JUCHCPCHBIX TOPO/

Kommiekcrr Y3

K u MII, B33 u KC

Onpenenenue KOPPO3HUOHHOHI
arpecCUBHOCTU TPYHTOB U MOJ3EMHBIX BOJ
1O OTHOLIEHMIO K CTaJIU

OI1, B33, u3m. Ha 00p.

3I1, B33, u3m. Ha 00p.

H3yquue 2€0JI0CUYECKUX U UHICEHEPHO-2€0/10cUHUECKUX NpoYeccos (OCywecmeﬂ}zemCﬂ 10 Memoouxe PEHCUMHbBIX Ha6/li0@€HulD




HaOmonenne 3a W3MEHEHHEM TITyOUHEI
3aJIeraHusi ypOBHs IPYHTOBBIX BOJI

B33, MIIB, BCII, B33 BII, Y9M3, PJI3

Onpe,ueneHI/Ie HanpaBJICHUA W CKOPOCTHU
JBWXCHUS ITOJA3CMHBIX BOJ]

Pacx, Pe3, M3T, EII

OGHapysxeHHe MecT pasrpy3ku
HOJ3EMHBIX BOJA, YTE€YEK OBITOBBIX H
HPOMBIIUICHHBIX BOJI

EII, T°, B33 BII, Pe3

Habmionenne 3a BIaKHOCTHBIM PEXHMOM
JICTIEPCHBIX TTOPOJT 30HEI a3paItui

HHK, KC B33, MIIB, BCII, CI1

Ha6J'IIOI[eHI/I€ 3a HU3MCHCHHECM l"J'Iy6I/IHLI
CC30HHOT'O M TCXHOICHHOI'O0 MPOMCEP3aHUL
" NIpPpOTauBAHUA AUCHOCPCHBIX W CKAJIbHBIX

B33, MIIB, BCII, Kap, T°, 211 Y9M3, PJI3, CIIIIE

opoJ
HaGmronenue 3a H3MEHEHHEM MIIB, BCII, AIl, CI1, Kap, I, EIl, EUDMII3, I-3, PJI3, M
HaINpsHKEHHOTO COCTOSIHUS,

BO3HMKHOBCHHEM U PA3BUTHUEM TPCIINH

I/I3yquI/Ie OIIACHBIX TCOJIOTUYCCKHUX H
HWHXCHEPHO-TCOJIOT'MYCCKUX MPOICCCOB

MIIB, OI'T, Kap, CIIIIb, 211, B33, BO3 M/]C, I', M, -3, B33 BII, M3T, EUOMII3, EII, T°, PJI3

CeilicMIuecKoe MUKpOpaiioHUpOBaHNE

MIIB, BCII, CK, perucr. ci. 3eMIeTp., B3pbIBOB, MukpocericM, Kap (I'TM), cunvuvix 3emnemp.

Ipumeuanue — KypcruBoMm 0603Ha4€HBI BCIIOMOTATeIIbHBIC Te0(pU3HIECKIEe METOIBL.




IMPUJIOKEHHME E

(cnpasounoe)

ONIPEJEJIEHUE NHKEHEPHO-TEOJIOTHYECKHUX XAPAKTEPUCTUK I'PYHTOB
MO PE3YJIbTATAM F'EO®U3NYECKHAX UCCJEJOBAHUI

Haumenosanue
WH)KEHEPHO- .
Bunpl u cocrosinue I'eouznueckuii mapamerp,
IpyHTOB T€0JIOTHYECKUX e/1. u3MepeHU YpaBHEHHE CBSI3H
XapaKTepUCTHK, eI
H3MEpEeHUst
JedopmManonnble XapaKTePUCTHKH
Jna obpa3uos| Craruueckuii JuHamMuueckuil MoayJib E =035+ E;’M
CKAJIbHBIX, MOAYJb YIPYTOCTH IOnra E,, MIla
MOJIyCKANbHBIX  MOPOJ, E., MIla
(o Huxkutnnay B.H.)
Mepaneie nucnepcublie|  Cratndeckuit Junamuueckuii MOyJIb E, =0,6+0116E, + 0,0lEj
rpyHTEl (M0  Xa3WHY| MOAYIH YIPYTOCTH IOura E,, MIla
b.I') E., MIla
Mep3nble  TIAMHBL H Monyns CKOpOCTh MPOIOIBHBIX E=813-10%2
cymecu (mo [opsurHOBY| nedopmarum E, BOJH V), M/C P
H.H) MIla
CkabHBIE TTOPOJTBI Monynb JuHamMugeckuii MOIyIb LgE =-0,75+ 1,14 IgE,
(3ddy3uBHbBIC) (mo| nmedopmaryu E, IOnra E,
Boponkosy 0.K.) Mlla (Eo =104 + 8-10%) MIla
CkanbHble MIOPOJIBI Monyib JuHamuueckuii Moayib LgE =-1,45+ 1,28 IgE,
(MHTpY3UBHBIE u| nedopmannu £, IOnra E,
meTamopduueckue) (1o MIla (Eo =104 + 8-10%) MIla
Boponkoy 0.K.)
CkanbHble TIOPOJIBI Monyis JuHamuueckuii Moayib LgE =-1,5+ 1,26 IgE,
(ocamouHsbIe) (mo| nmedopmanuu E, IOnra E,
Bopomnkosy 0.K.) Mlla (Eo =104 + 8-10%) MIla
CkanbHble u Monyib Junamuueckuii MOyJIb E =0,826 .104‘53532
MONyCKaJbHBIE TPYHTHI| Jedopmarun E, IOnra E,, MIla
(mo CaBmuy AU. u MIla
Smenko 3.T.)
HpecssHble, Monynb JuHaMugecKkuii MOIyIb E=01E,-16
1e0EHHUCTHIE, nedopmarun E, IOnra E,, MIla
KPYITHOOOJIOMOYHEIE MIla
rpyuTsl (o bonpapeBy
B.1.)
Ileckn oT KpyHHBIX 10 Monynb JuHaMugecKkuii MOIyIb 1) E=0,0854 E, + 3
IPaBEIUCTHIX, BhIie| nedopmanuu E, Ownra E,, MIla E=0116E,-4,7
YI'B (1 — mo AreeBy MIla Ckopocts P- u S-ponu Vy u |2) E = 0,014 Vp + 0,198 Vs -
B.H., boumapesy B.U., Vs, M/c 27
[ImakoBy B.H.; HMunamuaeckuid mogyns | 3) E =11+ 0,03E, + 12u +
2 — mno bougapery IOnra E,, MIla. 0,1z
B.1; Koaddrmuent ITyaccona .
3 — mo MumypuHoi [nyGuna Z, M
N.IL)
Ileckn BiaxHbie (MO Mopynb Junamuueckuid MOyJIb E=0,0445E;, + 3,1
Bonpmapesy B.11.) nedopmanun E, IOwnra E,, Mlla
MIla

Tomma MecyaHo- Mopynb Junamuueckuid MOyJIb E=064E,+ 3,5
TJIMHUCTBIX IpyHTOB| Jedopmanuu E, IOnra E,, MIla
npu HIPUPOAHOM MIla
BJIYKHOCTH (o
I'puropuyky E.C.)
Tommia MeCYaHo- Monynb CkopocTh S-BoJH Vs, M/C E =0,154V; - 12




TIIMHACTBIX ~ TPYHTOB,| aedopmaimn E,
BEIIIIC YI'B (o MIla
Bongapesy B.U. wu
ITucenxomy B.B.)
Tomnma IecYaHo- Monynb Cxopocth S-BoiH Vs, M/C 1) £ =0,1517V; - 18,9
TIIMHUCTBIX ~ TPYHTOB,| nedopmanuu E, Junamuueckuii MOyJIb 2) E=2 261‘10'4V52 +4,2
nmwke YI'B (1,2 — mo MlIla IOmnra E,, MIla. —
bounapesy B.M. u Ko duuuent [Tyaccona . 9 E=2+ 8'2§E‘) * 10u+
[Mucenxomy B.B.; 3 — Cny6una Z, m '
no Mumrypusoit 1.I1.)
Tomma IIeCYaHO- Monyib Ckopoctb P-BonH V), M/c. E= peVp/ (0126+31) )1
TJIMHHACTBIX IpyHTOB| nedopmanuu £, ILnoTHOCTS P, I/em®
(o Bacunbesckomy Mlla
B.E.)
JleccoBble  CYIIMHKW, Monayis JuHamuueckuii Moayib E=0,045E,+7
BBIIIIE VI'B (mo| nmedopmanum E, IOmnra E,, MIla
Mungemo N.T'.) MIla
JleccoBuaHbIE Monynb JuHamMugeckuii MOIyIb E=0,033E,+ 6,5
CYyINIMHKKA W cymecu c| aedopmarun E, IOnra E,, MIla
BKJIIOUEHUSIMU MIla
o6nomkoB, Beime YI'B
(mo Munpemo N.T".)
CyriuHoK Moayns Huuamuaeckuii Monyns | £ =2,7 +0,014E, + 9,3u +
MSTKOILIACTHYHBIH (10| nmedopmanuu £, IOnra E,, MIla. 0,0467Z
Mumrypusoit N.I1.) MIla Koaddrmuent ITyaccona .

I'nybuna Z, m
CyrianHOK TBepAbIi (o Monyib HMunamudeckuid moayns | E =10,3 + 0,016E, + 0,11
Mumrypusoit N.I1.) nedopmanuu E, IOnra E,, MIla. +0,047Z

Mlla Koaddrmuuent [Tyaccona .

I'nybuna Z, m
I'nmuna TBEpHas u Mopynb Hunamudeckuid Moayns  |E = 12,2 + 0,007E, + 8,6 +
HOJIyTBEpAast (mo| medopmanuu E, IOnra E,, MIla. 0,03z
Mumrypusoit N.I1.) Mlla, Koaddrmuent [Tyaccona .

I'mybuna Z, M
I'muancTee TPYHTHI Monyib JuHamuueckuii MoayIb E=0,108E,-1,9
Vpana (mo bonpapeBy| nedopmanuu E, IOnra E,, MIla
B.1.) MIla

HpO‘l]—[OCT]—[])Ie XaPaAKTEPUCTUKH

Mep3nsle TPyHTH (IO
3BIKOBY 10.1. u
Yepsunckoit O.I1.)

Cuemutenune C, Mlla

CKOPOCTBH MPOAOIBHBIX
BOJH V), M/C

C=18-10V>"

JleccoBuHbIE TOPOABI
opu W =8 + 20 % (mo
Mungemo N.T'.)

Cuemnenue C, klla

Monyns casura G, xlla

C=4_8"-10"G-0,08

JleccoBuHbIE
HETPOCa0YHEIC
CYTJIMHKA
Bonpmapesy B.11.)

(o

Cuemrenue C, xlla

Monyns casura G, x[la

Cc=17,515*G-0,356

ITeckn Bbime YI'B (mo
Bonnapesy B.1.)

Yron BHyTpEHHETO
TPEeHUsA @, Tpaj

Monyns casura G, MITa.
CKOpPOCTB MOTIEPEYHBIX
BOJIH Vs, M/C

©=1564-102G + 29
©=498 - 102V, +233

Ieckun mmxe YI'B (mo
Bonpapesy B.1.)

VYros BHYTpEeHHETO
TpeHHs @, Tpaj

Monyne casura G, MITa.
CKOpPOCTP MOTIEPEYHBIX
BOJIH Vs, M/C

©=0378 - 10 G? + 28,6

©=8,468-10V°+27,8

Jost 00pasios
CKaJIbHBIX u
MOJTYCKaJIbHBIX TPYHTOB
(o JIsxoBunIKOMY
o.M.)

[Ipenen npounoctu
Ha OJTHOOCHOE
C)KaTHE Gy, MIla

Cxopocts P-BonH V), M/c.

JuHamuueckuit
ko3 dunuent [Tyaccona

Ho.
[noTHOCTS p, T/cME.

_ Vp2 'P(l_ Zua)lo—s

e = 2C(1-2p,)

(e} =

cone

2
Ve
C




CkopocTtb S-BoaH Vs, M/C

(C =240 myis U3BECTHSAKOB,
C =180 mna
MeTaMOp(PHUIECKHUX TTOPOLT;
C =120 mna ngpeBHUX
MHTPY3UBHBIX MTOPOI;

C =180 st mecyaHUKOB U
AJICBPOJIUTOB;

C = 55—65 ns MonobIxX
HHTPY3UBHBIX U

3¢} y3UBHBIX TOPOX)

Ilecox, CYIJIMHOK,
rmHa (o [loranomy

AJL)

Pacuetnoe
comnpoTuBIieHHE Ry,
k[ /cm?

CKOPOCTh MPOAOJIBHBIX
BOJH Vp, M/C

Ru= 0,265 +7,04-10* +
8,439-10°V

Pusnyeckue XapaKTePHCTHKH

[ecku nro00¥ cTencHu
BIIQYKHOCTH (o
Bonnapery B.11.)

OO6beMHas Macca
ckesera p, r/cm’

CKOPOCTb IPOAOJIBHBIX
BOJH Vp, M/C

p=1,013V,"* 0,390
p=0,322-10"V, +1,660

Jlecc (mo TopsmHOBY

OObeMHas Macca

CkopocTtb S-BoiH Vs, M/C

Pex = 1,19 +475-10° Vs

HH. u IlomsikoBoii| ckenera p, r/cm®

T.A)

[Tecuansre rpyaTel|  Koaddumuent JmHamMudeckuii MOIyIb e=37,5/E,+ 0,364

BBIILIE YI'B (mo| mopucrocth e IOnra E,, MIla

Bonnapesy B.1.) Mopucrocts n, % | Jdunamudeckuii moxyns | n = (15,58/E, + 0,198) 100
IOnra E,, MIla

Opraanyeckue TpyHTH| Ko3ddumuent Cxkopoctb SH-BomHBI VsH, e =(297,12/Vsp) - 1,27

(Topdsr) (mo MUPOHOBY| TOPHCTOCTH e M/c

B.A. u Tep-Tepsany
C.A)
Opra"udyeckue TPYHTHI
(Topdsl) (mo MuponoBy
B.A. u Tep-Tepsany
C.A)

Ilonnas
BIaroeMKocTh Wsat,
k[ /xT

Cxkopoctb SH-BomHBI Vsh,
m/c

Wsat = (187,28/VSH) = 0,52

Opranudyeckue TPYHTHI
(Topdsr) (mo MupoHOBY
B.A. u Tep-Tepsany
C.A)

BecoBas B1axXHOCTH
W, xI'/xT

Ckopoctb SH-BomHBI Vsh,
m/c

W = (174,06/Vsn) - 0,50




MPUJIOKEHUE K
(cnpasounoe)

3ABUCUMOCTHD YJEJbHBIX JJIEKTPUHUECKUX COIPOTUBJIEHUM (YIC) OT

COCTABA TPYHTA
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MNPUJIOXKEHUE N
(cnpasounoe)

3ABUCUMOCTDb CKOPOCTHU MPOJOJIbBHBIX BOJIH (Vp) OT IUTOJOT'MYECKOI'O
COCTABA 1 BJIA’KHOCTHU AJIs1 MEP3JIBIX ITPYHTOB IIPU t = -1 °C

Vp, KM/c

e w— e e e i— ——— o, WIS Svwms w—— — S RGN Gy =t HCI[
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MNPUJIOKEHHUE K
(cnpasounoe)

OINPEJEJIEHUE MUHEPAJIM3ALIUY NOA3EMHBIX BOJI (a) 1 3ACOJIEHHOCTH
MEP3JIBIX (6) Y TAJIBIX (8) JUCIIEPCHBIX TPYHTOB IO JAHHBIM

SJIEKTPOMETPUHA
Py, OM-M
) (8°0) )
10000
70001 -\ -+ . . e e e
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[ ITecox [Cynea:r CyramHox I I'naza l 1 — rpasui, raeyHuK; 2 — necok; 3 — Jerkuil CyIJIMHOK;
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MNPUJIOKEHHUE JI
(cnpasounoe)

3ABUCUMOCTbh CKOPOCTH ITPOJOJIBHBIX BOJIH OT OFbEMHOM
BJAXKHOCTH (a) 1 JIBAUCTOCTH (6) MEP3JIBIX CYTJIMHUCTO-TJINHUCTBIX
I'PYHTOB npu pa3anunoii remneparype, °C: 1 —-05;2 —-1;3—-2;4 —-3;,5—-5; 6 — -6;

7—-7;8—-10
a)
Vp’, KM/c Vp‘, KM/C
907051 81 CyrimuHKu
3,5 7 3s g
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phd

2 6

2,5

AN
\k

XK X XK & 7 ) X X

05 06 0,7 0,8 0,9 W, 04 05 06 07 08 09 Wy
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V5, xw/e V), xm/c
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0,2 0,4 0,6 0,8 I, otH. en. 0,2 0,4 0,6 0,8 JI, orH.en.



MNPUJIOKEHUE M
(cnpasounoe)

OLEHKA ITPOYHOCTHU TP OJHOOCHOM CKATHH (ocx) MEP3JIBIX TPYHTOB
IO 3BHAYEHUAM CKOPOCTEHU IMPOJOJIBbHBIX BOJIH

., MIla

(> <4

15
Jlen

” e

yd

0,2 :
3 V,, Kmfc



MNPUJIOKEHUE H
(cnpasounoe)

HOMOTI'PAMMABI JUISI OUEHKHA KPUOTEHHOT'O CTPOEHUSI MEP3JIBIX
CYIJIMHKOB IPH t = -1 °C IO JAHHBIM YJIbTPA3BYKOBBIX (a)
SJIEKTPUYECKHUX (6) U3MEPEHMI1

a)
o TS A q, ~@=-lc
X Q/ 0,2 -~ S/
L1 .'0,3
/A PR
/ 0,5 A
~ | N
0,6 = ‘k
105 |~ I; f(—""\
| 0,7 a
poe=— _—
] 0,8 sl R
/V‘:; ) B
/ J. P

0 0,2 0,4 0,6

M

X —— — KO3(QUIHEHT aHN30TPONIHH; JI. — CyMMapHas JTbIUCTOCTb; J" — CIIOHCTEIH JeJ;

P
JIi = JI, + Jlpp (JI, — nex uemenTt; JI,, — paBHOMEPHO paclpee/ICHHbIN JIe )

0,
p,,,/p“,,‘ _ ) P:/Prp
70 RR= 70
50" ‘- - 50 \\\\\ N
30 [ AR , 30 AR
NN S
20 %\ 07')1 20 \ \._\ - Lz
)5
15 < 0.0 15 I~ {5
2050, 0
10 ™ 0%, A\ 10 \\\ LN TN
007 \PRN 1 —Y- IS 05,55
7 \‘Q\\ i 7 \; — 0’2 N
5 t\& 5 \\ 0’0[
v 'Os
3 3 \ PQOQ\J \\ \\
NS 0’01\\\\
2 2 0 TS N
1,5 1,5 B S
1 1 i
1 0,8 0,6 0,4 0,2 J1, 1 0,8 0,6 0,4 0,2 J
1 1 ]
LS AN == 0.5 'ﬁ 1,5§: ] 05—
2 \\‘y\ — 0,2 _// 2 \‘:;:b 0,2 4
3 N —— 0,1 = N\ f\ 1 0,1
0,05 = 3t o 0.05
4 0,01 4 NI 0.01 —
N 0 o et
q/m A q/m

pm — cpenHexBaapatudeckoe YOC; pt — npogoisHoe YIC; p,y — YIC MUHEpaNbHBIX MPOCIOEB;
g/m — crenens caoucroctH (0T paBHOMEPHO cetdaToit — 1 o crmoucroit — 0)



IPUJIOKEHHE IT

(cnpasounoe)

TJIYBUHHOCTD DJEKTPOPA3BEJKA METOJ10M CONPOTUBJIEHUM IS
CUMMETPHUYHBIX (AMNB), TPEX2JEKTPOJIHBIX (AMNC—w) U TUTIOJBbHBIX
(ABMN) YCTAHOBOK ITPU KOHTPACTHOCTH PA3PE30B M: > 10

p2 — otHomenne YOC rpyHTOB Ha KOHTakTe; O 1 O’ — HEHTPH IPUEMHOTO U MTUTAIOIIETO

IUTIONEH
Buj reosnekTprueckoro MaccuBa 2h/AB 2h/ O O'; h/AO

Konrakr 0,6 0,55
BeprukanbHblii HEIIPOBOAALIMM I1IACT:

OOJIBIIION MOIITHOCTH 0,55 0,5

CpeHEeH MOIIHOCTH 0,45 0,4

MaJIoi MOIIHOCTH 0,25-0,3 0,2
HakoHHBIH HEMTPOBOIAIMIN IIACT MaJIOW MOITHOCTH 0,3-0,4 0,25-0,35
TopuzonTabHbIi HenpoBoasuit wumuaap (D > MN) 0,2 0,15
Henpososiuuii map (D > MN) 0,15 0,1
IIpoBoasmwMii IIIACT MAJIOI MOITHOCTH 0,6 0,6




MNPUJIOKEHUE P
(cnpasounoe)

3ABUCUMOCTbD I''TYBUHBI PAJIMOJOKALIMOHHOT O 30HJUPOBAHUSI
JOKAJIbHBIX (a) U TMHEWHBIX (6) OFbEKTOB B TJIMHAX C HU3KOM
BJIA’KHOCTBIO OT DHEPTETHYECKOI'O IOTEHLIUAJIA E* PAJJAPA

, E*
(ﬂB) ¥ _' T 7T ITI T T I rTT L LES) L2 LB
n = 10° 6 4 2 ‘

200 Y l 4 -~
o T
150 W e

6)
(;IBE; PRI 2T 6’ S ' 1; WA
o 10 I”,ll’ §
) A

Knroueevte cnosa: HH)KeHepHO-FCOHOFI/I‘IeCKHC N3BICKAHUA JIA CTPOUTEIBCTBA, FCO(l)I/IBI/I‘IeCKI/Ie
HCCIICIOBAHUA, FCO(I)I/ISI/I‘ICCKI/IC METOAbI I/ICCJTCIIOBaHI/Iﬁ o0 M3y4YacMbIM Q)PIBI/I‘{CCKI/IM IOoJIsIM, HX
npupoaec u CBOICTBaM TPYHTOB: 3JICKTPOMArHuUTHBIC, CeﬁCMoaKyCTI/I‘IeCKPIC, MarouToOMETpU4YCCKHC,
T'paBUMETPHUUICCKUEC, SII[GpHO-(i)I/BI/I‘IeCKI/Ie, ra30BO-OMaHaIllMOHHEIC, TEPMOMETPUICCKUC,



reo@u3uveckrue METOAbl 10 TEXHOJOTWsAM (BHIy) HaOJIOACHWNA: a’pOKOCMHUYECKHE  WIIH
JUCTaHIIMOHHEIEe, Ha3eMHBIE, SKBaTOPHAJIbHBIEC, CKBXHHHBIC, TIOJ3EMHEIC, Ta00paTOPHBIE, CMEITAHHBIX
TEXHOJIOT .

COJEPKAHUE

1. O6nacTh NpUMEHEHUS
2. HopmaTuBHBIE CCBUIKH
3. TepMHUHBI U OLIPEEIICHUS
4. O0mue moa0KeHUs
5. MeToI Te0pH3MIECKUX UCCIIETOBAHNT
5.1. DIeKTpOMarHUTHEIE METOIBI
5.2. CelicMOaKyCTHYECKHE METOIBI
5.3. Marauropa3BeI0YHbIE METOIBI
5.4. I'paBupa3BelouHbIE METOBI
5.5. SInepHO-(pHU3NUECKUE METOIBI
5.6. I'a30B0-3MaHaLIOHHBIE METOBI
5.7. Tepmomerpust
5.8. ComyTcTBYIOIIUE METOBI
6. lH)keHepHO-Te0JIOTHYECKHE 3a/1aui U re0(U3NYECKUe METOBI UX PEIeHHUs
6.1. M3ydenue B IuTaHe U pa3pe3e MOJI0KEHHS Te0JIOTNIECKUX TPAHHI]
6.2. 3yuenue coctaBa, CTPOECHUS, COCTOSIHUS U CBOMCTB TPYHTOB
6.3. 3ydeHne reoorHuecKuX U HHKEHEPHO-TEOJIOTHUECKHUX MIPOLIECCOB
6.4. Celimuueckoe MUKpOpailoHupoBaHue
7. CocTaB reo(h)M3NUECKUX NCCIIEJOBAHUN NPH HHKCHEPHO-TEOJOTMIECKUX M3BICKAHUIX
8. T'eodusnueckue ucciae0BaHUs PH HHKEHEPHO-TEOJIOTUUECKUX HM3BICKaHUSX Ui pa3paboTKu
MPENPOEKTHON JOKYMEHTAaIUU
9. T'eodpuzuyeckne uccIEIOBAHMS TPH MHIKEHEPHO-TEOJOTHUYECKUX M3BICKaHUSX Ui pa3paboTKu
MIPOEKTa
10. I'eodusnueckue ucciaeoBaHUs IPH WHKEHEPHO-TEOJIOTMYECKUX U3BICKAHUSAX AJIS pa3paboTKu
paboueii TOKyMEeHTaIK
11. Teodusnueckne wnccaeOBaHUS MPU HHXKECHEPHO-TEOJOTHYECKHX M3BICKAHUSAX B MEPHOX
CTPOUTENBCTBA, SKCIUTyaTalluy 1 JIMKBUJAIWH 3JaHUH U COOPYKCHHUIH
IIpunoxenue A. TepMuHbI U onpeaeacHUs
[Mpunoxenne b. OOvembl Treodusznuecknx pabOT MPHU pPEUICHHH OCHOBHBIX HH)KEHEPHO-
Te0JIOTHYECKUX 3a/1a4
[Tpunoxenne B. CokpamieHHble Ha3BaHUS re0pU3MIECKUX METOIOB
[Mpunoxenne I'. KpaTkas xapakTepucTuka Treo(pU3MYeCKUX METOJOB, HCIIOJIB3YyEMBIX IPH
WH)XEHEPHBIX M3BICKAHUAX
[Mpunoxenue J{. UHkeHepHO-Treonornueckue 3a1auu v reopu3nueckre METOAbl X PelleHHs
ITpunoxenne E. OrmnpeneneHne WHXEHEPHO-TEOJIOTHUYECKUX XaPaKTEPUCTUK TPYHTOB IIO
pe3ysbTataM reopu3n4ecKuX UCCiIe0BaHuM
[pmnoxenne K. 3aBUCUMOCTB YIENBHBIX 3JeKTpudeckux comnportuBicHuit (YIC) oT cocrtaBa
TpyHTa
[Ipunoxxenne WM. 3aBUCUMOCTh CKOPOCTH MPOAOJIBHBIX BOJH (Vp) OT JIMTOJOTHYECKOTO COCTaBa U
BJIQXKHOCTH ISl MEP3JIBIX TpyHTOB npu t = -1 °C
[punoxenne K. OnpenenenHre MUHepanu3anny NOA3EMHBIX BOA (@) M 3aCOJIEHHOCTH Mep3ibiX (0)
Y TAJIBIX (B) ANUCIIEPCHBIX TPYHTOB MO IAHHBIM 3JIEKTPOMETPHHI
ITpunoxenue JI. 3aBUCHMOCTH CKOPOCTH TPOIOJIBHBIX BOJH OT OOBEMHOM BIAXHOCTH (a) H
JBAACTOCTH (6) MEP3IIBIX CYTITMHICTO-TIINHUCTHIX TPYHTOB
[Ipunoxenne M. OneHka NPOYHOCTH IIPH OJHOOCHOM CXATHH (Gcxe) MEP3JBIX TPYHTOB IO
3HAYSHHSIM CKOPOCTEH MPOIOJIEHBIX BOJH
IIpunoxenne H. HomorpamMmsl U1 OIIEHKH KPHOTEHHOTO CTPOCHUS MEP3JBIX CYTIMHKOB mpu t = -1
°C 1o JaHHBIM yJBTPA3BYKOBHIX (@) M ANMEeKTpHUecKuX (0) n3MepeHuit
IIpunoxenne I1. 'myOMHHOCTS 3JEKTPOpa3BEAKH METOJOM CONPOTHBICHUHA [UII CHMMETPHYHBIX
(AMNB), tpexanekrpoaubix (AMNC—o0) u aunomsasix (ABMN) ycTaHOBOK MpH KOHTPAaCTHOCTH
paspeszos M > 10
[Ipunoxxenne P. 3aBUcMMOCTH TIIyOMHBI PaMOJIOKAMOHHOTO 30HAMPOBAHUS JIOKAIBHBIX (3) M
JMHEHHBIX (0) 00BEKTOB B IIIMHAX ¢ HU3KOH BIAXXHOCTBIO OT YHEPreTHUecKoro noreHnuana E* panapa



