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BBEJIEHUE

CBon mpaBWI TO WHXEHEPHO-TEOJIOTHYECKAM M3BICKaHUSAM s crpoutensctBa (Yacte VI.
«[IpaBuna mpow3BOACTBa TEOPUIUICSCKUX HCCICAOBAaHMUIT») pa3paboTaH B pa3BUTHE 0OS3aTENBHBIX
nosioxxennii u TpedoBanunit CHull 11-02-96 «HxeHepHbIe N3bICKaHUS ISl CTPOUTENbCTBA. OCHOBHBIC
nojioxkeHus’». CBox mpaBwin jgomojiHseT ceputo gokymentoB CII 11-105 — «UWmxeHepHo-
Te0JIOTHUECCKUE M3bICKaHUs TS cTpouTensetBay (Hactu 1—V).

Cornacto CHulIl 10-01-94 «Cucrema HOPMAaTHBHBIX JIOKYMEHTOB B CTpouTelbcTBe. OCHOBHBIC
TIOJIOXKEHHSD) HACTOSIINI OKYMEHT SIBJIsIeTCsl (he/iepaibHbIM HOPMATUBHBIM JOKyMeHTOM CHCTEMBI U
yCTaHaBJIMBaeT oOOIIME TeXHWYeCKue TpeOOBaHHWsS M IIpaBWJIa, COCTaB M O0BEM Teo(U3UUECKHX
WCCJICNOBAaHUH,  BBIIOJHAEMBIX B  COCTaBe  HMH)KEHEPHO-TCOJIOTMYECKUX  M3BICKAaHMH  Ha
COOTBETCTBYIOIIMX JTamax (CTaausx) OCBOCHWS M HCIIOJIB30BAHUS TEPPUTOPUI: pa3paboTka
MPEANPOCKTHON M TPOEKTHOH JTOKYMEHTAlMH, CTPOUTEIHCTBO (PEKOHCTPYKLUS), SKCILTyaTalus H
JTUKBUAANNS (KOHCEPBAIH) IPEATIPUATHH, 3MaHIH U COOPYKCHHUH.

Hacrosmmuit CBox mpaBui SIBJISICTCS TEPBBIM CIIEIMANTN3UPOBAHHBIM JOKYMEHTOM (heZepaabHOTO
YPOBHSI, PETJIAMEHTHPYIOIINM MIPAaBWJIA TIPOU3BOJCTBA T€O(U3MUECKUX NCCIETOBAHUHN, BBITOIHIEMBIX
B COCTaBe MH)XEHEPHO-TEOJIOTMYECKUX HM3bICKaHUid. B CBS3M ¢ 3THM B IOKyYMEHTE C(HOpMYJINPOBAHBI
MHKEHEPHO-TEO0JI0rMYeCKUe 3a/1a4H, pelaeMble Teo(GU3NIeCKUMU MeToiaMu (pa3Jiell 6) ¥ NPUBEICHBI
CBCJICHHUS CIPABOYHOTO XapakTepa O (U3MYECKUX OCHOBaX METOAO0B (pasmen 5), HEoOXOIuMbIe
TJIaBHBIM 00pa3oM HWH)KEHEpaM-TeoJioraM M TPOSKTHPOBIIUKAM, YYaCTBYIOIIMM B COCTaBJICHUH



3aJaHuil 1J1sl reo(pU3MYECKUX UCCIIEIOBaHMUI.
1. OBJIACTb IPUMEHEHUS

Hacrosmmit CBox mnpaBWil yCTaHaBIMBAae€T OCHOBHBIE TEXHHYECKHE TpeOOBaHUS W IIpaBHIa
MIPOM3BOJICTBA TEO(U3NUECKUX WCCICJOBAHWN IIPH HH)KEHEPHO-TEOJIOTHYECKUX H3BICKAHUAX JUIA
CTPOUTEIBCTBA, OOECHEUNBAIOIINE BBINOJHEHNE OOS3aTENbHBIX TpPeOOBaHMH, IPETYCMOTPEHHBIX
CHull 11-02-96 «WmxeHepHbIe M3BICKaHUS I cTpouTenscTBa. OcHOBHBIE monoxkeHus» u CIT 11-
105-97 «VHKeHepHO-TEOIOTHIECKIe U3BICKAHUS Ul CTpoUTeNbeTBa. OOIIHe mpaBuia IpOU3BOJICTBA
pabot». YacTs .

Hacrosmuii [OKyMEHT YCTaHaBIMBAE€T COCTaB M METOABI IPOM3BOACTBA TIeOGH3MIECKUX
UCCJIEOBAaHUH, anpOOMPOBaHHBIE IPU HHXEHEPHO-TEOJIOTHUECKUX W3BICKAHHUSAX B  Pa3IMYHBIX
WHKEHEPHO-TEOJIOTMYECKUX  YCIOBHSIX, B TOM 4YHCJIIE HAa TEPPUTOPHIX  PaclpOCTpaHEHHs
crneuuuIecknXx TPYHTOB W pPa3BUTHS ONACHBIX TEOJIOTMUECKHX W HMH)XEHEPHO-TEOJIOTHYECKHX
NPOLIECCOB, M TpeiHa3Ha4eH [yl TPUMEHEHHsS IOPUANYECKUMH M (U3MYECKUMH JIUIAMHU,
OCYIIECTBIISIIOIIMMHE JISSITEIEHOCTh B O0JIACTH WHXXCHEPHBIX M3BICKAaHMH JUIi CTPOUTENhCTBA Ha
teppuropuu Poccuiickoin @enepanuu.

2. HOPMATUBHBIE CCBLJIKA

B nacrosimem CBozie npaBul IPUBEICHBI CCHUTKH Ha CIEAYIOIINE HOPMAaTHBHBIE IOKYMEHTHI:

CHull 2.01.15-90 «MmxeHepHas 3amuTa TEPPUTOPUA 3TaHUHA W COOPYKEHHH OT OITACHBIX
T€0JIOTHYECKUX MporieccoB. OCHOBHBIE MOJOXKEHUS IIPOSKTHPOBAHU.

CHull 10-01-94 «Cucrema HOpPMaTHBHBIX JIOKYMEHTOB B CTPOHUTENLCTBE. OCHOBHBIE TIOJIOKEHUSY .

CHull 11-02-96 «HxeHepHble U3bICKaHKS AJIsl CTPOUTENbCTBA. OCHOBHBIE TTOJIOKEHUSY.

CHull 22.01-95 «I"eonznka onacHbIX TPUPOAHBIX BO3ACHCTBUI.

CHulII 11-7-81* «CTpouTenscTBO B CEHCMUYECKUX paiioHaxy.

I'OCT 8.002—86* «I'CH. I'ocynapcTBeHHBII Ha30p U BEAOMCTBEHHBIH KOHTPOJIb 332 CPEICTBAMHU
n3MepeHnii. OCHOBHBIE TTOJIOKEHUS.

I'OCT 8.326-89 «I'CH. Merponorudyeckoe oOecrieueHHe pa3padOTKH, M3TOTOBICHUS W
9KCIUTyaTallMH HECTAHAAPTU3UPOBAHHBIX CPECTB M3MepeHus. OOImue MoI0KEHIS».

I'OCT 9.602—89* «Enmnas cucreMa 3aluThl OT KOPpo3uu U crapeHus. CoOpyKeHUs MOI3eMHBIE.
Oo6ure TpeGOBaHUS K 3aIIUTE OT KOPPOZUM.

I'OCT 12.0.001—82* «CCBT. Cucrema cranmaptoB 1o Oe3onmacHocTH TpyAa. OCHOBHBIE
TIOJIOKCHUSY.

I'OCT 17624—87 «beToHbl. YIbTpa3ByKOBBIE METO/IBI OIIPEACIICHHS IPOYHOCTI.

I'OCT 20522—96 «I'pyHTBL. MeToAbI CTaTHCTHYECKOI 00paOb0TKH pe3yIbTaTOB HCIBITAHMID).

I'OCT 21.302—96 «Cucrema NpOEKTHOM HOKyMEHTalMM A CTPOMUTENbCTBA. Y CIIOBHBIE
rpaguyeckre 0003HaYeHUsI B JIOKYMEHTAIIUH 110 MHKEHEPHO-TE0JI0THIECKIM H3BICKAHUSIM.

I'OCT 23061—90 «I'pyHTBI. MeTOABI paAHON30TONHBIX H3MEPEHUN TIIOTHOCTU U BIAXKHOCTH.

I'OCT 25260—82* «lIlopomsl ropHBIE. MeToJ TOJNEBOTO HWCHBITAHUS IIEHETPAMOHHBIM
KapoTaxemy.

I'OCT 25358—82 «MeTtox OJE€BOTO ONpPEICTICHHS TEMIIEPATYPhD».

CIT 11-102-97 «HxKeHEPHO-3KOIOTHYSCKHUE U3bICKAHUSI ISl CTPOUTEIILCTBAY.

CIT 11-105-97 «MHxeHepHO-TeONOrHYeCKue H3bICKaHus it cTpoutenscTBa. Yacts |. OOiue
MpaBuiia IPOU3BOICTBA PAOOTy.

CIT 11-105-97 «/HxeHepHO-reonoruueckie u3bickanus st ctpoutenbcrBa. Yacte |l. [paBuna
MIPOU3BOJICTBA PAabOT B paiiOHaX pa3BUTHA ONACHBIX T'€OJIOTMYECKUX U HWHKEHEPHO-TEOJOTMYECKUX
MPOLIECCOBY.

CII 11-105-97 «HxeHnepHO-TeoNnornuecKie n3bickanus Juisi ctpoutenbcrBa. Yacts |11, [paBuna
MPOM3BOJICTBA PabOT B paiioHaX pacIpOCTPaHEHHs CIIEHU(PUIECKUX TPYHTOBY.

CII 11-105-97 «/HXeHepHO-TeoNoTHUecKre U3bICKaHus 1i1si crpouTenseTBa. Yacts V. Tlpasuna
MIPOM3BOJICTBA PabOT B paifoHaX PacIpOCTPaHEHHST MHOTOJIETHEMEP3IIBIX TPYHTOBY.

CIT 11-105-97 «MHxeHepHO-TeoorHueckre u3bIcKanus ajsi crpoutenbeTBa. Yacts V. IlpaBuia
MIPOM3BOJICTBA PAa0OT B paifoHaX C OCOOBIMH ITPUPOIHO-TEXHOTCHHBIMH yCIIOBHSIMI.

CIT 11-108-98 «3pIcKaHUs UCTOYHUKOB BOJAOCHAOXKEHHS Ha 0a3e MOA3EMHBIX BOIY.

CITI 11-109-98 «M3bicKaHusi TPyHTOBBIX CTPOUTEIbHBIX MATEPHAIIOBY.

PCH 60-86 «/nxenepHble U3bICKaHUS I CTPOUTENbCTBA. CellcMIUecKoe MUKPOpPaOHHPOBAHNE.
Hopwmebl nponsBoicTBa pabot.

PCH 64-87 «/mkeHepHble U3BICKAHUS JUIS CTPOMTENBCTBA. TeXHHYecKne TpeOOBaHUS K



MPOM3BOJICTBY re0(U3MYECKUX PAOOT. DIIEKTPOpa3BeIKay.

PCH 65-87 «/mxeHepHble U3bICKAHUS IS CTPOMUTENbCTBA. TeXHHYECKHe TpeOOBaHHUSA K
NPOM3BOJICTBY reodusndeckux padbotr. CelicMuyeckoe MUKPOPaHOHUPOBAHHE).

PCH 66-87 «/mxKeHepHbIe U3BICKAHUSI ISl CTPOMTENbCTBA. TexXHHYecKne TpeOOBaHUA K
MIPOM3BOJICTBY reodusnyeckux padbot. CeiicMopasBenkay.

PCH 75-90 «/mxeHepHble H3BICKAaHUS IS CTPOHTENBCTBA. TeXHHWUYECKHe TpeOOBaHHUA K
MIPOM3BOJCTBY reodu3nyeckux padbot. KaporakHbie METOIBI».

P 153-39.4P-128-2002 (BCH) «MHxeHepHble H3BICKaHUS OISl CTPOUTEIBCTBA MaruCTPabHBIX
HE(PTETIPOBOIOBY.

«VHCTPYKITUS 110 TPaBUMETPUUECKON pa3Benke». — M.: Hempa, 1975.

«HCTpyKIMs o MarHATOpa3Beake». — M.: Heapa, 1984.

3. TEPMHUHBI U OITPEJEJIEHUSA

3.1. TepMuHBI C COOTBETCTBYIOLIMMH ONpE/ICIECHUSIMH, HCIIOJIB30BaHHbIE B HacrosiieM CBoje
TIPaBUJI, IPUBE/ICHBI B IPHIIOKEHUH A*.

* 3mech W Janee B TEKCTE NMPH CChUIKAX HA MYHKTHI M pa3fesbl, TaOJNUIBI U MPUIOKEHHS UMEeTCs B BUAY
Hactosuid CBOJ TPaBHUIL.

4. OBIIME MMOJIOKEHUS

4.1. Teodmnsnueckne wncciuenOBaHUA IIPU HHXCHEPHO-TEOJIOTHYECKUX M3BICKAHUAX SIBISIOTCS
CaMOCTOATENBHBIM BUIOM padoT cornacHo 1. 5.1 CIT 11-105-97 (wacts I). B coorBercruu ¢ 1. 5.7 CI1
11-105-97 (4actb |) OHM BBIMONHSIOTCS Ha BCEX CTaausx (JTamax) MPOCKTUPOBAHHS B COUYCTAHHU C
JpYTHMHU BHJAMU HHKEHEPHO-TEOJIOTHYECKHUX PAOOT C LENbIO:

OTIpEJENICHNUS TE0JIOTHYECKOTO CTPOSHHSI MACCHBA TOPHBIX ITOPOJ;

BBISBJICHUS TEKTOHWYECKMX HAapyUIeHWH, B TOM YHCIE AaKTUBHBIX, 30H IIOBBIIICHHOM
TPEIIMHOBATOCTH U OOBOJIHEHHOCTH;

OTIpe/ieNIeHns] TJIyOHHBI 3aJIeTaHKsl YPOBHS T1O/I3MHBIX BOJ, BOJOYIIOPOB, HAIIPABJICHUs ABHKECHUS
MOTOKOB TIO/I3€MHBIX BOJl, @ TaKXXE THJIPOTEOJOTHYECKHX NapaMeTpoB TPYHTOB W BOJIOHOCHBIX
TOPHU30HTOB;

OTIPEIETICHNUS COCTaBa, COCTOSHUS M CBOWCTB TPYHTOB B MacCHBE M X W3MEHEHHI BO BPEMEHH;

BBIABJICHUS 1 M3YYEHHS T€0JOTHUECKHX MPOIECCOB M X M3MEHEHUI BO BPEMEHH;

MIPOBECHNUS] MOHUTOPHHTA OTTACHBIX TEOJIOTHYECKUX U HH)KEHEPHO-TEOJIOTHYECKHX MPOIIECCOB;

CEeHCMUYECKOT0 MUKPOPaOHUPOBAHUS TEPPUTOPHH.

4.2. Tlpu u3bICKaHUAX U pa3pabOTKH NPENNPOSKTHOH AOKYMEHTAIlMH Ha OOJIBIIMX IUIOMIAISX
(Tpaccax 3HAUUTENBHOW NPOTSHKEHHOCTH), B palOHaxX C pa3BUTHEM OMNACHBIX WH)KEHEPHO-
re0JIOTMYECKUX MPOLIECCOB M B 0COOBIX yCIOBHSX (IIenb(Q, nmoapadaTsiBacMbie U ypOaHU3UPOBAaHHbIC
TEPPUTOPUHU), & TaKKe NPU  MOHHTOPHHIE  BO3MOXHBIX  HM3MEHEHHIl  TeOJIOTHYECKOM,
TEOKPHOJIOTHYECKOH M JKOJIOTMYECKOH OOCTAaHOBKH Teo(pH3MYECKUE HCCIECTOBAHHUS DPEKOMEHIyeTCs
BBITIOJIHATH B COCTABE IMIEPBOOYEPEHBIX paboT.

4.3. Teodusuyeckne HCCICAOBAaHUS OOJIATAIOT PSIJIOM OCOOCHHOCTEH, BBIICIAIONIMX WX CPEIU
JPYTHX BHJOB HH)XEHEPHO-TEOJIOTHYECKHUX UCCIIE0BAHN:

MojydJaemasi ¢ MX IOMOIIbI0 MH(GOPMAIMS HOCHUT HWHTETPAIBHBIA XapakTep, T.e. OTHOCHUTCS K
OTIpeIeTICHHOMY 00beMy (2 HE K «TOUKE») ITOpOJI;

reou3nIecKre METO/IbI TIO3BOJISIFOT IPOCIICKUBATH T€0JIOTNYECKIE TPAHUIIBI HETIPEPHIBHO;

B psge cioydaeB HMHGMOpPMAIUs O XapaKTepUCTHKax MacCHBa MOXET OBITh MOJydeHa
MPEUMYIIECTBEHHO C TOMOIIbI0 TEO()U3MUECKUX METOJO0B (HAampuUMep, OIEHKAa HEOJHOPOAHOCTH
MacCHBa, ONPE/ICIEHIE TNHAMHUYECKIX MOIYJIEH yIPYyrocTn);

reodu3nvecKue MUCCie0BaHus B OOJIBIIMHCTBE CIIy4aeB MPOBOATCS 0€3 HapyLICHUs! CIIOIIHOCTH
M3y4aeMON TeO0JIOTHYECKON Cpefsl W MOTYT BBIIOJIHATHECA MHOTOKpAaTHO (C Jr000H 3amaHHON
MEPUOANYHOCTHIO) 0€3 U3MEHEHUs YCIOBUI HAaOMIOAEHUs, YTO TO3BOJSsIET () (PEKTHBHO HCIOIb30BaTh
UX JUIsl IPOBEPKH TOJTydaeMol WH(OpMalyH 1 POBEACHUS MOHUTOPUHIa U3MEHEHHH T'€0JI0THYeCKON
cpenpbl;

reoduzndeckue HaOJIOACHHS TO3BOJISIIOT OLIEHUBATH COCTOSHHE IOPOJ M JIOKATN30BaTh YYaCTKH
MIPOTHO3UPYEMOT0 €r0 M3MEHEHUsI (HarpuMep, HarpsKeHUe, CIIOIHOCTb, BIAKHOCTD | TIP.);

reou3nIecKue HCCIEeOBAHMS IO3BOJIIIOT NPOU3BOJNTH JUCTAHIMOHHBIE HAOIONCHHS, B TOM
YHCIIE B MPOIIECCE MOHUTOPHHTA;

reopu3nIecKue HCCIEIOBAaHMSA 10 CTOMMOCTH M CpPOKAaM BBIIIOJIHEHWS BO MHOTHX CIydasx



MNpEANOYTUTEILHES TOPHOMPOXOAUCCKUX, IMOJCBBIX ONBITHBIX M JAPYTIUX BHUI0B H3LICKaHPII>i, OCO66HHO
Ha CTaJuK 00OCHOBAHUS HHBECTHIIHNI.

4.4. HeoOX0quMBIM yCIIOBHEM NPUMEHEHHS JII0O0T0 reo(M3HMYecKOro METOo/a SIBJISIETCS HallM4yKe
middepeHmanmy ucceayeMsiX cpes o (GU3MYeCKUM CBOMCTBAaM, IOCTATOYHOM ISl €€ YCTaHOBJICHHS
C TTOMOIIBIO UMEIOLIUXCS TEXHUNYECKUX CPEJICTB.

4.5. T'eodpu3ndeckre METOIBI JOJDKHBI OBITH 00SCIICUCHEI:

COOTBETCTBYIOIIEH  ammapaTypod, TOYHOCTH KOTOPOW JOJDKHA OO0ECIIeYMBaTh  peIIeHUe
MIOCTABJICHHOH 3aJa4uH, C MTOJHBIM KOMIUIEKTOM HEOOXOANMOT0o 000pyJOBaHNS;

KOPPEKTHBIMU CHCTEMaMH1 HAaOIIOACHUH B Pa3INUHBIX YCIOBHUAX MPOBEICHUS NCCIEOBAaHUH;

HaJIS)KHBIMH CIIOCO0aMH HHTEPIPETALNH PE3yIbTaTOB H3MEPEHHH.

4.6. Teodmsuueckre METOJbI MO HM3y4aeMbIM (U3UUECKHM TOJIIM M UX MOPUPONE, & TaKKe
CBOWCTBaM IPYHTOB MOJIpa3/IEISAIOTCS Ha!

OJICKTPOMArHMTHBIC,

celicMoaKyCTUYECKUE;

MarHUTOMETPHYECKUE;

rpaBUMETPHUYECKHE;

saepHO-(pru3nIecKue;

ra30BO-3?MaHAIMOHHEIE;

TEPMOMETPHUYECKHE.

4.7. T'eodpu3uaeckre METOIBI IO TEXHOJIOTHAM (BHILY) HAOIIOISHIH OPa3IeIIIOTCS Ha:

a’POKOCMHUYECKHE HIIH JUCTaHIMOHHBIE;

Ha3eMHBIE;

AKBAaTOPUAJIBHBIC,

CKBa)KUHHBIE;

MOJI3€MHBIE;

nabopaTopHEIE;

CMEIIaHHBIX TEXHOJIOTHH.

4.8. CokpalieHHbIE Ha3BaHUS Te0(QU3NUECKUX METOJIOB, HCIOIb3YeMbIe B HACTOSIIEM JOKYMEHTE,
TIPUBENICHBI B NMpWiIokeHHH b. Metonsl reodu3nieckux McClIenoBaHMN M KpaTKas XapaKTepHCTHKa
reopU3HMIECKNX METOI0B IIPUBECHBI B IpHIoKeHUAX B u I

4.9. B Tex ciydasx, KOTAa IOCTaBJICHHAS WH)KCHEpPHO-Teosorndeckas 3afgada (1. 4.1) He Moxer
OBITP OJHO3HAYHO pEIIeHa OJHUM U3 Teo(U3NYECKHX METOJOB WM ee pemeHne Tpedyer
JOTNOJHUTEIBHOW TIPOBEPKH, CJIEAYeT WCIONb30BaTh KOMIIIEKC TeOo(U3NYEeCKHX METOOB,
BKJ'[IO‘Ia}OI]_[I/Iﬁ 1—2 0oCHOBHBIX MCTOJAa U BCIIOMOTAaTCJIBHBIC MCTOIbI, BI)I6I/IpaeMI)Ie o pe3yjibTaraM
paboT, UCTIONB3YIONINX OCHOBHBIE METO/IBI (TIpHiiokeHue J1).

OCHOBHBIMHU SIBIISIFOTCS METOABI, KOTOPLIE MOT'YT p€IlaTh 3agady CaMOCTOATCIILHO U OCHOBAaHbLI Ha
CYIIIECTBEHHOM pa3JIMdMi KOHTAaKTHPYIOIIMX MOPOJX MO CBOMCTBaM, OIPEAEISIONINM CTPYKTYpy H
WHTEHCHBHOCTbH UCCIIEIYEMOTO MOJIS.

BcnomorarenbHble METOABI, Kak MPaBHiIO, HE PEIIaroT 3aJadll CaMOCTOSTEIbHO, & MPUMEHSIOTCS
JUI. YTOYHEHWS pEIICHWH, HaWJICHHBIX C IIOMOIIBI0 OCHOBHBIX METOZOB. MX mpuMeHSIOT ams
YTOUHEHUS TPUPOABI FeOPU3NIECKUX aHOMAIMH, NETANN3AMI TEOMETPHU T€0JIOTHIECKHX OOBEKTOB,
TIOJTYYEHHS IOTIOTHUTENBHBIX XapaKTePUCTHK N3ydaeMOt cpebl.

4.10. OCHOBHBIMU TIOKa3aTENIsIMH, KOTOPbIC BIHSIOT Ha BBIOOP PAIOHAJIBHOTO KOMILIEKCA
METO/IOB, SIBIISTFOTCS:

nH(GOPMATUBHOCTE METOAA IO OTHOIICHHWIO K pEIIaeMOM 3ajadye B KOHKPETHBIX WH)KEHEPHO-
re0JIOTMYECKUX YCIOBHSIX;

CTOUMOCTH pa60T, BBITIOJTHACMBIX JaHHBIM METOJOM, U €r0 NPOU3BOJUTECIBHOCTD, ONPCACIIAIONIAsA
CpokH paboT;

KOJIMUECTBO OOCITY»KHMBAIOILIETO MepCoHaa;

TPYZ0EMKOCTb U CJIO)KHOCTh 00pa0OTKH Pe3yIbTaTOB HAOIIOACHHH.

4.11. TIporpamMma Teo()M3NUECKUX HCCIEAOBAHUM, SIBISIIOMIAICS COCTABHOW YacThIO IPOrPaMMBI
MHKCHEPHO-TEOJIOTHIECKUX H3BICKaHUH, pa3padaTbiBaeTcss Ha OCHOBAaHMH TEXHWYECKOTO 3aJaHUS
3aKa3yMKa C y4eTOM COOpaHHBIX MaTEpPHAJIOB MO Te0()HU3NIECKON M3yUYECHHOCTH TEPPUTOPUH, a TaKXKe
MaTepUalioB MHXECHEPHO-TEOJOTHYECKHMX W THAPOTEOJIOTHYECKUX M3bICKAHMHA TMPOLUIBIX JIET,
BBIITOJTHEHHBIX HA HCCIEIyeMON TEPPUTOPHH, WIM B AHAJOTUYHBIX YCIOBHAX Ha MPUJIETAOMINX
ydacTKax (TeppUTOPHSX).

IIpu pa3paboTke mporpaMmbl TeOPU3UUSCKUX HCCICAOBAHMA (HOPMHUPYETCS anpuOpHas (HU3UKO-
reoJIOrHYecKasi MoJIesb UCCIIEAyeMOW TEpPUTOPHH, B COOTBETCTBUH C KOTOPOI M C yYETOM KaTeropuu
CJIOKHOCTH WHXKEHEpHO-Teoornueckux ycnouid (mpunoxenue b CIT 11-105-97 (uacts I)), a Taxxke B
COOTBETCTBUM C TpuiokeHusMH b u J| Hameuarorcs cocraB, 00beM, METOAMKA W TEXHOJOTHS



reoGpU3nYecKuX UCCIEAOBAHUM.

B ciyuae, xorzma reousnueckue HCCIIEAOBaHUS MPOBOJISTCS KaK OTIENbHBIM CaMOCTOSTENbHbIN
BUJI paboT, IporpaMma COCTaBIISIETCS TOIBKO Ha reou3nyeckrue paboThl U UCCIIEI0BAHHUS.

4.12. Tlporpamma reo(M3NUECKUX HCCIEIOBAHUN JOJDKHA OBITH yBs3aHa IO 3a/adyaM, CpPOKaM H
o0beMaM ¢ IporpaMMaMy APYTUX BUIOB M3bICKaHUH BO N30eXaHUe MyOIMPOBAHMS WU JUIsl SKOHOMHHA
BPEMEHH U CPE/ICTB Ha MIPOM3BOACTBO M3BICKATEILCKUX padoT.

4.13. Tlpu mpownsBoAcTBE TeOPUINICSCKUX HCCICIOBAHUN HEOOXOMUMO COONIONATh TEXHHUUECKUE
TpeOOBaHMUS, U3TIOKEHHBIE B HOPMAaTUBHBIX HokyMeHTax: PCH 64-87 mns snexrpopassenku, PCH 66-
87 mnsa ceiicmopasBenku, PCH 75-90 mns xapoTakHBIX padoT, «THCTPYKIHH MO TPaBUMETPUIECKOI
pasBenke», « TeXHHYECKON MHCTPYKLIMU 10 MATHUTHOW Pa3BEIKe».

4.14. CpexnctBa W3MEpEHHUH, UCIIOIB3YEMBIE ISl BHITIOMHEHUS TeO(pU3NIECKUX HCCIEeIOBaHUN, Ha
ocHoBaHMU 3akoHa Poccuiickoit @eneparmn «O0 oOecriedeHNH eIUHCTBA U3MEPEHUID» JIOIDKHBI OBITh
ATTCCTOBAaHbI 1 TOBEPEHBLI B COOTBETCTBUU C Tpe6OBaHI/I§IMI/I HOPMATUBHBIX JTOKYMCHTOB FOCCTaHI[apTa
Poccuu (I'OCT 8.002*, TOCT 8.326 u ap.).

OpraHu3anuy, BBIIOJHSIOMNE TeO(QU3NUECKHE HCCIEeIOBaHMs, JODKHBI BECTH Yy4YeT CpEICTB
M3MEpeHNH, NOJIeKAINX [TOBEPKE B YCTAHOBIEHHOM IOPSIIIKE.

4.15. Tlpu BHITONTHEHUN T€OPU3NICCKUX pabOT MOKHBI COOMIONAThCS TPeOOBaHUS HOPMATHBHBIX
JOKyMEHTOB II0 OXpaHe Tpyna, 00 YCIOBHSAX COONIOACHHMS MOXAPHOW OE30IacHOCTH M OXpaHe
okpyxaromiedt mpupoano# cpenst (TOCT 12.0.001* u mp.).

5. METOJbI TEO®U3NYECKUX I/ICCJIEI[OBAHI/Iﬁ
5.1. DyleKTpOMATHUTHBIE METOAbI

5.1.1. DnexTpoMarHUTHBIE METO/bl, OCHOBAHHBIE HA W3YYEHHH E€CTECTBEHHBIX U HCKYCCTBEHHO
CO371aBaEMbIX  JJIEKTPOMArHUTHBIX TMOJIEH Pa3lIWYHOTO MPOUCXOXKIEHHUS, BKIIOYAIOT METOMAbI
€CTECTBEHHOTO AJICKTPOMATHUTHOTO IOJISl, METOABI MOCTOSHHOTO (MM HH3KOYaCTOTHOTO) TOKa W
METO/IbI IEPEMEHHBIX DJIEKTPOMATHUTHBIX MOJIEH.

Memoodwsl ecmecmeeHHO20 INEKMPOMAZHUNIHOZO0 NOJIA

5.1.2. Memoowvt ecmecmsennozo snekmpuyeckoeo noas (meronsl EIT) 3MeKTpOXHMHYECKOTO H
3JEKTPOKMHETHYECKOTO TMPOMCXOXKACHUS OCHOBAHBI HA CBS3U JJEKTPOIOTCHIHANOB 3THUX IONEH ¢
HAapaBICHHEM W UHTCHCHBHOCTBIO COOTBETCTBYIOIIMX TpomeccoB. Ha wm3ydennm momneit
ANEKTPOXMMHUUYECKOTO MPOHUCXOXKACHHS OCHOBAaHBI CIHOCOOBI OOHApY)KEHHs | JIOKaIU3alud B
MPOCTPAHCTBE MECT KOPPO3MM METAUTMUECKHX KOHCTPYKIHMH WJIM HMX OJEMEHTOB, a TaKKe MecT
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIMi, NPOTEKAIONMX B Mopojax. Ha wu3ydeHun mojen
JJIEKTPOKMHETUYECKOTO  IPOUCXOXKJICHUS, OOYCIOBICHHBIX AU(D(PY3MOHHO-aICOPOIIMOHHBIME U
(UIBTPalMOHHBIMH  [TPOLIECCAMU B TIOPOJaX, OCHOBAaHBI CHOCOOBI OOHApy>KEHUS MECT IHTaHUs,
(unpTpanny U pasrpy3Ku eCTECTBEHHBIX U TEXHOT'€HHBIX BOJI.

B merone EIl mpumeHstoTcs nBa crocoba HaOMIOACHWH: croco0 MOTEHIMana, KOrjaa Ha KaxIou
TOYKE MU3MEPSIOT NMOTEHINAI [0 OTHOIIECHUIO K KaKOH-TT00 00mIe Touke PO WIN TUIOMIAIKH, 1
€roco0 rpajMenTa MoTEeHNHala, MPH KOTOPOM H3MEpPSIETCsl pa3sHOCTh MOTEHIMANa MEKIY COCEIHUMHU
ToukaMu. VHTepnpeTanys, Kak IpaBUIIO, BHITIONHSAETCS Ha KAYECTBEHHOM ypPOBHE.

Kaporaxx motenmmanoB cobcrBenHoit momnspuzanun (I1C), mzydarommid monst TOW e TPUPOEI,
MTO3BOJISIET BHIJEIATE CYXHE M BOJOHOCHBIE IJIACTHI, 30HBI MUHEPATH3aliH | T.II.

5.1.3. Memoo ecmecmeennozo umnynivcnozo anekmpomacnumuozo noas (EMBOMII3) ocHoBaH Ha
BO3HMKHOBEHHH JIOKAJIBHBIX JIEKTPOMArHUTHBIX MOJIEH NP MEXaHO-3JIEKTPHYECKUX PE0Opa3oBaHMIX
TOPHBIX TIOPO/ MOJ] BO3/ICHCTBEM MEXaHHMYECKUX Harpy3ok. Yactora ajeKTpPOMArHUTHBIX UMITYJIbCOB
SBJISIETCSl MHAWKATOPOM IPOLIECCOB aAedOpMald B CKPHITOW CTaJuud WX Pa3BUTHSA, IO3BOJIS
JIOKAJIN30BaTh MECTA MOJITOTABINBACMBIX HApYIIEHUH CIIJIOMIHOCTH.

Memoovl nocmoann020 (HUKOUACHOMH020) MOKA

5.1.4. Memoowi conpomuenenuss OCHOBAaHbI Ha HW3yYCHHWW IIOJIS, CO374aBacMOTO B MAacCHBE
WCKYCCTBEHHBIMH ~ HCTOYHHMKAMH IIOCTOSIHHOTO WJIM  HHU3KOYACTOTHOTO  IIEPEMEHHOTO  TOKa,
MPOIYCKaeMOro MEXy MUTAOLIMMH JJISKTPOJaMU — 3a3eMJICHUAMU. V3MepsieTcs CHila 9TOro TOKa M
HaIpsDKSHHE MEXITy TIPHEMHBIMH JICKTPOJAaMH, 110 3HAYEHHSM KOTOPBIX C YYETOM I'€OMETPHYECKOro
KOd(QUIMEHTa YCTAHOBKH pACCUMTHIBACTCSA KaXyIleecs COMPOTHBICHHE (p,), SBILIOIICECS
HapaMeTpoM OJIEKTPHYECKOrO OIS, KOCBEHHO XapaKTePH3YIOIIUM HCTHHHBIE 3JIEKTPHYECKUE
napaMeTpbl Teojorudeckoi cpenpl. IIpu 3TOM yBenMYeHHE T€OMETPHUUYECKHX Pa3MEpOB YCTAaHOBOK
BEJICT K YBEJIUUCHHIO TTyOUHHOCTH UCCIICIOBAHHIA.



[Tpu u3MepeHusIX HaNpsHKEHUS 3JIEKTPUYECKOTO MOJISL B PA3lIMUHbIX a3UMyTax BO3MOXKHO M3y4eHHE
MPOCTPAaHCTBEHHOW CTPYKTYPHI TPYHTOBOTO MaccuBa. MeTolaMu, HCIOJIb3YIOIUMHU 3Ty BO3MOXHOCTb,
ABISIFOTCS:: MeToA ABYX cocrasisitomnx (MZIC), MeTo BEKTOPHBIX M3MEPEHHUH AJIEKTPHUECKOTO IO
(BUDII), kpyroBole HaOMIOAECHUS.

OCHOBHBIMH ~ HCIIOJIB3YEMBIMH  MOAM(MUKAIMSAMH  METO/JA  CONPOTHBICHHS  SIBISIIOTCS
anexrporpodmmmposanue (OI1) u BepTukampHOE dMeKTpUIeckoe 30HaupoBanne (BO3), BrImonHsIEMBIC
Pa3IMYHBIMH yCTaHOBKaMU. | TyOMHHOCTH METO/1a CONPOTHBIICHHUS OLIEHMBACTCS 110 MPHIoXKeHH!O 1.

5.1.5. Dnexrponpodumuposanue (D11) BEIIONHIETCS ITyTeM IIPON3BOICTBA NU3MEPEHHHA C TOMOIIBIO
HEM3MEHSIEMON YCTaHOBKHU C BBIOPAHHBIM IIIATOM I10 ITPOQHITIO.

OneKTponpoUINPOBAHIE MOKET BBIIOJIHATHECS B PA3IUYHBIX MOAMGHKALMIX, UMEIOIINX CBOH
MpeNMyIIECTBA M HEAOCTaTKM B 3aBHCHMOCTH OT CTOSIIMX 3aJad M YCJIOBHH HX pEIICHHA:
CUMMeTpHYHOe ueThipexdiekTpoaHoe (COII), AByXxcTOpoHHEE TPEX3IEKTPOIHOe — KOMOMHUPOBAHHOE
(K3II), mnunonsHoe ayxcroponnee (JI2I1). Bce 3t Moamdukanuu MOryT OBITH HCIIOJIB30BaHBI B
BapuanTte AByXx cocrapisromux (311 MJIC). OnHOBpeMEHHOE HCIOJIB30BaHNE HECKOJIBKHX Pa3HOCOB
TIO3BOJISIET MPOM3BOANTH MCCIIEAOBAHUS Ha HECKOJBKHX YPOBHSAX IiIyOMH. Yale Bcero mpuMmeHsercs
JIBYXpa3HOCHOE 3JIEKTPOIPO(QMINPOBaHUE.

[MTepBuunbM pe3ynbpraTtoM Ol SBISIOTCS TpadUKH KaKyIIErocs 3JIEKTPUIECKOrO COMPOTHUBICHHS
(px) BIOME PO HAOTIOICHUI.

Wureprperanust pesynsratoB OI1 1aeT BOZMOXXHOCTH ONpPEENCHUS MOJI0KEHHUS B IUIAHE TPAHUIL
TIOPOJI, IMEIOIIHX pa3Hoe yaenbHoe dekTprdeckoe conporusienne (YIC).

IMpn wncnons3oBanmn Ol B Momudukammm MJIC Bo3MOXKHA OIEHKAa a3UMyTa IIPOCTHPAHUA
M3y4aeMBbIX TPAHMUI, a B ONaronpHATHBIX YCIOBHSX M MIyOMHBI MX 3ajeranus mno npodwito. B metone
BUDII mpemmeToM HCCIeNOBaHUII B TEPBYIO OdYepedb SBISETCA OIPENEICHHE MECTOIOJOKCHHUS
00BEKTa, CO3/AI0IIET0 AHOMAJIHIO.

5.1.6. Bepmuxanvroe snekmpuueckoe 30Houposanue (BD3) BBINONHIETCS MyTEeM MPOU3BOJCTBA
M3MEPEHUN KaKyIUXCsl COIPOTUBIIEHUH P, MPU U3MEHSAIOIINXCS JIMHEWHBIX pa3zMepax U3MEpUTEIbHON
ycTaHOBKH. Pe3ynmpTatom sBisioTcs KpuBble BO3, nmpeacrasistoniie co6oit rpaduku 3aBUCHIMOCTH Py
OT JIEHCTBYIOIIETO PAcCTOSIHUSA HM3MEPHUTENbHOM yCTaHOBKU (pa3Hoca — ). BO3, BeImonHseMble B
HECKOJIbKUX a3UMyTax MpU HEM3MEHHOM TOJI0XKEHUH IIEHTPa, HOCAT Ha3zBaHue KpyroBeix BO3 (KBO3).
[Ipyn WCHONIB30BaHUM JTUIOJIBHBIX HW3MEPUTENBHBIX YCTaHOBOK METOJ] MMEET Ha3BaHHE JHUIIOJIBHOTO
3NEKTpUYECKOro 30HaupoBanus (133).

BeprukanbHble 3JIEKTPUYECKHE 30HIMPOBAHMS BBHIITOJMHAIOTCS KaK B OTIENBHBIX TOYKAaX HIJIM IO
npodmiIsM, Tak W IO IUIOMIAAW HA MOBEPXHOCTH CYIIM WJIM Ha akBaTtopusix. [JIyOMHHOCTBH
WCCIEOBAaHUH M pa3peniaronias CHOCOOHOCTh METOJa 3aBHCAT OT COOTHOIIGHHS CONPOTHBICHUH
MIOPOJT Ha X TPAaHUIAX M OT pa3MepPOB M3MEPUTEIHHON yCTaHOBKH.

WnaTepnperanus kpuBbix BD3, BhIMONHAEMas Pa3lIWYHBIMH CIIOCOOAMHU (MAJIETOYHBIM, METOJOM
noz0opa, ¢ MOMOIIBI0 PA3IUYHBIX KOMIBIOTEPHBIX IPOrPaMM, METOJOM OCOOBIX TOYEK), MO3BOJISET
onpenenstte YIC NOpos ¥ NOI0KEHHE B TPOCTPAHCTBE TPAHMII TTOPOJI.

ITo 3nauenmsm YOIC, HCHONB3ysl YCTAHOBJICHHBIC CBSI3M M 3aBUCHMOCTH, BO3MOXKHA OICHKA
MapaMeTpoB COCTaBa MOPO/I, UX CTPOCHUS, COCTOSIHUS U CBOMCTB.

5.1.7. B mooupurayuu osyx cocmasisrowux memooa BI3 (B23 MJC), ucnonb3yemMoro s
noJxydeHuss MHGOPMAIMM O TOPH30HTAIBHO HEOJHOPOJIHBIX TEORICKTPHUECKHX MacCHBax, Kpome
TPaAMIMOHHBIX U3MEPEHUH P, MPOU3BOJST M3MEPEHHs PAa3HOCTH MOTEHIMAIOB B MPUEMHOW JIMHUH,
PacIosI0KeHHOH EePIIEHANKYIISIPHO OCHOBHOW U3MEPHUTENILHOM yCTaHOBKE.

Wntepnperanus kpuBbix BO3 MJIC mpou3BoauTCs ¢ MOMOIIBIO CHEHUATBHBIX HOMOIpaMM U
TIO3BOJISIET ONPENeIIsATh He ToIbKo Y IC, MOIIHOCTh U TIyOHHY 3aJIeTaHus T€03IEKTPUUECKUX TPaHuIl,
HO DJIEMEHTHI UX 3aJICTaHMsI.

5.1.8 Beckonmaxmmoe snekmpuyeckoe 30HOUpOSaHUe, BBHIOIHAEMOE HAa HHU3KHX YacToTax C
MPUMEHEHNEM CIIEIIMAIBHBIX EMKOCTHBIX 3JICKTPOOB, HCIONB3YETCS B YCIOBUSIX, TI€ OCYIIECTBICHHE
3a3eMJICHHS 3aTPYIHEHO (IIpu paboTax 3MMOM, Ha CKaJbHBIX MOPOJAX, TBEPABIX MOKPHITHAX). B 3TOM
Momudukanun BD3 mpuMeHseTcs yCTaHOBKAa TOYEYHOTO 30HIMPOBAHUS, B KOTOPOU (HUKCHUpyeTCs
MOJIOKEHHUE OJHOTO MHUTAOIIET0 AIEKTPoa (BTOpOH pacronaraercsi B «0eCKOHEYHOCTHY ), a TPUEMHBIH
JUnonb nepemeniaercs. [Ipu npoduIbHbIX HAOMIOACHHUAX, KOT/Ia COCETHUE YCTAHOBKH MEPEKPHIBAIOT
pa3HOcamMH Jpyr Jpyra, TOUYEYHbIE 30HAMPOBAHUS MEPECYUTHIBAIOTCSA (TPaHCHOPMHUPYIOTCS) B
TPEXINEKTPOTHBIE U HHTEPIIPETHPYIOTCS OOBIYHBIM CIIOCOOOM.

5.1.9. DOnexmpuueckas momoepagus, sABusomascs Momubpukanued wmeroma BD3 ¢
UCTIONIb30BaHNEM MHOTOKAHAJIBHBIX (MHOTOJIEKTPOJHBIX) YCTAHOBOK, NMPUMEHSETCS MPH JIETAIbHBIX
WCCIIEJOBAaHMAX JBYMEPHO HEOJHOPOJHBIX pa3pe3oB. B sroil mommdukammm B3 Brons npodmis
HaOIOZICHUH yCcTaHaBIMBAEeTCsl HAOOp 3JIEKTPOIOB, PACIIOJIOKEHHBIX Ha PAaBHBIX PAacCTOSIHUAX. [lpn
3TOM 3JIEKTPO/IBI MHOTOKPATHO MCHONB3YIOTCS B KAYECTBE KAaK IMPHEMHBIX, TaK W MTUTAFOIIHX.



OO0OpaboTka W WHTEpHpETalusl AaHHBIX JJIEKTPUYECKOW ToMorpauu BeAeTCsl C MOMOUIBIO
CHELHUaIbHOTO POrPaMMHOT0 00ECTICYEHHS.

5.1.10. Kapomaoic conpomuenenuti (KC) BBIIIOTHSAETCS IyTeM IPOU3BOJCTBA U3MEPEHHUH CHIIBI TOKA
B INUTAIONICH W HAINpPSOHKEHUs] B NPUEMHOW JIMHHUSX W BBIYMCICHHS KaXKYIIUXCS CONPOTUBICHHH P
MIOPOJI TIPH NIepeMEIIeHIH H3MEPHUTENILHOM YCTaHOBKH (30H/1a) BIOJIb CKBAXKHHBI.

OO0s3aTeNbHBIM YCIIOBHEM BBINIOJHEHHs KapoTaka MetonoM KC sBisercs oTcyTcTBHE 00CaIHBIX
MeTaMYeCKnX TpyO. KOHTaKT MUTAIOMKX W MPUEMHBIX 3JIEKTPOIOB C TPYHTOM (CTEHKON CKBA)KUHBI)
OCYIIECTBIIIETCS JINOO Yepe3 KUIKOCTD, 3aIOIHSIONIYIO CTBOJ CKBAXKHUHBIL, JTHOO (B CYXHUX CKBa)KMHAX)
MyTEM CIICIHMAIBFHOTO HPY)KMMa 3JEKTPOIoB K cTeHKe. Ilpm paboTax B CKBa)XKHMHAX, 3allOJHEHHBIX
BOJIOH, M3MEPEHHs] MOTYT BBINOJHITHCS HEMPEPHIBHO B IIpoliecce MepeMelneHus (MOTHATHS WIH
OITyCKaHMs) 30H/a, B CyXUX CKBa)XKMHAX W3MEPECHUS BBINOIHAIOTCS B TOUEYHOM pekuMe. Pe3ynbraTom
KapoTaka SIBISIIOTCS KapOTaXHbIE auarpaMmbl (rpadukm 3aBUCHMOCTH p, OT TiryOuHbl). [lpm
MHTEPIPETAlN KapOTaXXHBIX IHAarpaMM OIPENENACTCS IOJOXKEHHE T'PAHUI] MOPOJ, NEPeceKaeMbIX
ckBakuHOH, u ux YOC.

5.1.11. boxosoe rapomadicroe sonouposarue (BK3) BBIIOMHSETCA IMyTeM ONpeneieHus p, B
UCCJIENYEMbIX TOYKAaX CKBaXHMHBI TPH HCHOIB30BAHMM HaOOpa 30HAOB pa3lM4HOrO pasMmepa. B
pe3ysbTare KOJMYECTBEHHO XapaKTEPH3YeTCs TE0INEKTPUYECKOe CTPOSHHE OKOJIOCKBaKHMHHOTO
MPOCTPAHCTBA HA Pa3IMYHBIX PACCTOSHUSIX OT CTBOJA CKBRXUHBI. DTO MO3BOJIAET CYIUTh O IIyOHHE
MPOHUKHOBEHHSI B IMOPOALI OypOBOTO pPacTBOpa M YAEIBHBIX CONPOTHBIEHHUSIX MOPOJ, BCKPBITBHIX
CKBAXKHHOII.

5.1.12. Toxoevlii kapomaosic BHIONHAETCS B CYXHUX CKBa)XHHAX ITyT€M H3MEPEHUsI CHIIBI TOKa B
MUTAIOIEH [enW NpW IepeMelleHWH 30HAa. [Ipu 3TOM OIleHMBaeTCsl MOJIOXKEHHE TI'PaHHMI] IOpO,
o0ecIieunBaONINX Pa3iINdHbIe YCIOBHUS 3a3eMIICHHS MHUTAIOMIETO 3JIEKTPOAA M, COOTBETCTBEHHO, CHIIA
TOKA.

Momndukanueii TOKOBOTO KapoTaxka SBIACTCS 91eKmpoouHamuyeckoe 30HOuposanue (D/13),
KOTOpPOE€ COBMEIIAET TOKOBBIA KapoTax ¢ JMHAMUYIECKUM 30HAMpoBaHueM. Oba MeToaa ucciaeJoBaHus
BBITIOJTHSIOTCSI OTHOBPEMEHHO €TUHBIM U3MEPUTEIBHBIM 30HOM — CKBa)KHMHHBIM CHAPSIJIOM.

5.1.13. Pesucmusumempusi (Pe3) sBnsercs meromom ompenenenuss YOC cpensl (TpyHTa HIH
JKUJIKOCTH), TIOMEIIAeMOi B CIenUalbHYI0 (OopMy (PE3UCTUBHMETP), COAEPKAIIYI0 B KOHCTPYKLIUH
MUTAIOIME ¥ TPHEMHBIE DJIEKTPOABI, ITyTEM HW3MEPEHWsl CHIbl TOKa W HaNpsDKeHHs. Bo3MOXKHBI
BapUaHThl M3MEPEHH NPH TOMEIIEHNH M TEePEMEICHNH PE3NCTHBUMETPa B HCCIEIyeMOM BOJOEMe
WIN CTBOJIE CKBaXXMHBI. [0 m3MepeHHOMY 3HaueHHI0 ¥YOC M MMEIOIUMCS KOPPEISIIIMOHHBIM CBSI35IM
€ro ¢ mapaMeTpaMu cocTaBa MOPOJ, MUHEpATH3alHuel )KUAKOCTH OLCHUBAIOTCS STH XapaKTEPUCTHKH,
00HapYKMBAIOTCS YYaCTKH U3MEHEHHSI MHHEPAJIN3aIiH BOJIBI B ICCIIEAYEMOM BOJIOEME MII CKBAXKHHE,
CBHUJICTEIBCTBYIOIINE O pasrpy3Ke MOJ3E€MHBIX HIIM TOTJIOMIEHHH ITOBEPXHOCTHBIX BOZ, a TAKXKE O
HAJIMYUH NCTOYHHUKOB 3arpsI3HEHUS.

5.1.14. Memoo s3apsocennozo mena (M3T) mo3BonseT M3ydyaTh pacmpeiesieHHe IMOTCHIINANA W
TpajiueHTa TMOTEHIMaNa Ha MTOBEPXHOCTH 3EMIIH, CO3[aBaEMOI0 HMCKYCCTBEHHBIM HCTOYHHKOM TOKa,
pacrojoKEeHHBIM B 3apsDKacMOM Telle, Haxo[sIIeMCs B CKBaXHHE. B 3aBHCHMOCTH OT 3ajad W,
COOTBETCTBEHHO, MOJMGUKAIMK METOJA 3apsDKAEMbIM TEJIOM MOJXET CIYXHTh JTHOO ONyCcKaeMblid B
CKBQ)XMHY MEIIOYEK C COJIbIO, CO3/IAIOIIHUIA [TPY PACTBOPEHHUH DJIEKTPOJIUT, 00I1aAa0INi TOBBIIICHHOM
9JIEKTPONPOBOAHOCTBIO (THIPOTEOJIOTHYECKUH BapHaHT), JIMOO BCKPBITHI CKBaXXMHOW MPOBOJHUK,
TaKoW, KaK pyJa, MeTaJulnueckas KOHCTPYKIMs (TaK Ha3blBaeMbIi «pyIHBIH BapuaHT»). V3yuenue
SKBUIIOTCHIMANBHBIX JIMHUA Ha IIOBEPXHOCTH 3EMJIM IO3BOJSET CYAWUTh B IEPBOM Cllydae o
HaNpaBJICHUN M CKOPOCTH (UIBTPALMH TOJ3EMHBIX BOJ, BO BTOPOM — O TIIPOTSDKCHHOCTH H
KOH(UTypanny NCCIelyeMoro MpOBOASIIET0 OOBEKTa.

Memoo evi36annoil nonapuzayuu

5.1.15. Memoo evizgannoti nonapuszayuu (BII) BeIIONHSETCS MyTeM W3yYeHHS BTOPUYIHOTO
ANIEKTPUYECKOTO  TOJsL, OOYCIOBJIEHHOTO  DJIEKTPOXUMHYECKMMH W JJIEKTPOKHMHETHYECKUMHU
MpoIlleccaMy, BOZHUKAIOUIMMH MPU MPOIYCKAHUHM TOKa B TOPHBIX MOPOJIax, COACPKAIMX MUHEPAJbI C
ANIEKTPOHHBIM THIIOM IPOBOAMMOCTH M BHYTPHIIOPOBYIO Biary. MHTeHcHBHOCTH mpomecca BIT —
MOJISIPU3YEMOCTH (1)) ONPE/IENSETCs C UCTIONb30BAHUEM TPEX OCHOBHBIX CIIOCOOOB U3MEPEHHUSL.

Uzmepenune BII 6o apemennoil obnacmu (Wi B UMITyJIb,CHOM PEXHUME) OCHOBAHO Ha PErHCTPALIUH
pa3sHOCTH MOTEHIMAJIOB B IPHEMHOM JMHHM BO BpeMs M 4Yepe3 OIpeeJCHHOE BpeMs Iocie
BBIKJTIOUEHHSI TIPSIMOYTOJIbHOTO HMITyJIbca TOKa B TIMTamomed JHHUH. M3ydaemas Kaxyascs
MOJISIPU3YEMOCTh (1)) BBIYHMCIISIETCS KaK OTHOLICHUE BBI3BAHHOH IMOJISIpU3aluy 4epe3 (GUKCHpPOBaHHOE
BpeMsI TI0CTIe OTKITFOUCHHS TIUTAoIIero Toka (AU,,) K HanmpshkeHU o Bo30yxaaromero Toka (AU).

Amnaumyono-uacmommuvle u3MepeHuss TONIPU3YEMOCTH OCHOBAaHBI Ha W3YYEHUHM TIOJIS IpH
NPONyCKaHHMH B THUTAIOMIMX JIMHUSX IIEPEMEHHOTO TOKa JBYX pasiIM4HbIX dacToT. [lapamerp



nojsipusyemoct (PFE) BeIuHMCIsieTcss Kak OTHOILICHHWE pa3HOCTH 3(dekra Ha HU3KUX U BBICOKHX
94acTOTax K NEKTPUUECKOMY IOJII0 Ha HU3KOI yacTore.

Daszoso-uacmommuvle u3MepeHuss OCHOBaHBI Ha (pukcanmu caBura Qa3 OCHOBHOW TapMOHHMKH B
MPUEMHOMN JINHUU OTHOCUTEIBHO TOKOBOM.

Meron BII moker ucmosib3oBarbesi B MoauduKanuu, kak 3oHgupoBanus (BO3 BII), tak u
npopmmmpoBanus (D11 BII). Ilpu >ToM mNpUMEHSIOTCS TakKWe € YCTaHOBKH, Kak B METOJE
comnpotuBieHuit. Meron BIT HeoOX0aMMO MPUMEHSATH B KOMIUIEKCE C METOIAMHU COTIPOTHBIICHHS.

Wnreprperanmst BIT mpomsBoanTcs mnpu npoduinpoBaHNM HAa KadyeCTBEHHOM YPOBHE, a IIpH
30HIMPOBAHNH HCIIOIB3YIOTCS COOTBETCTBYIOLINE KOMIBIOTEPHBIE NMPOTPaMMBbl WIM mayneTku. llpm
Te0JIOTHYECKOH HMHTEPIPETalny pe3yabTaToB Merona BIl MCHONb3yIOT yCTaHOBIIGHHBIE CBSI3H 1), C
BEIECTBEHHBIM COCTaBOM IIOPOJ WJIM HX COCTOSHHEM (Mep3JIo€ — TaJo€) MM CyISIT O HaIUYuH
PYAHBIX MUHEPAJIOB U 3JIEKTPOIPOBOISAIINX TENT

Memoowt nepemeHHBIX IIEKMPOMAZHUMHBIX N0

5.1.16. U3 MeTon0B 2IEKTPOPa3BEAKH MEPEMEHHBIMU 3JICKTPOMArHUTHBIMU TIOJIIMH B TPaKTHKE
WHKEHEPHBIX M3BICKAHWH dYalle BCEro HCIONB3YIOTCS METOJbl, OCHOBAaHHBIE Ha H3MEPEHHH
WCKYCCTBEHHBIX YCTQHOBUBIIMXCSI TapMOHMYECKHX WM HEYCTAaHOBMBLIMXCS TMOJEH pa3in4yHON
yacToThl. [IperMymiecTBOM METOMOB IIEPEMEHHOIO TOKa SBJISIETCS BO3MOXKHOCTH BBIMOJHSATD
HaOmroeHns 0e3 TaThbBaHMYECKOTO KOHTaKTa (0e3 3a3eMIICHHIA).

5.1.17. Yemanosusuwuecs eapmonuyeckue noia NCTIONb3YIOTCS B CIECAYIOINX METOIaX:

YacTOTHBIE AJIEKTpOMarHuTHeIE 30HapoBanns (UOM?3) B pa3innaHbIX MOaU(UKAIHAX;

cobctBerHo yactotHbe (U3), nuctanmmonnsle (/13), nzomapamerpudeckue (13);

IIPY TaJIbBAHWYECKOM HMJIM MHIYKTHBHOM CII0CO0€ BO30Y>KICHUS MO Pa3IUYHbIX YacToT;

MUIONbHOe WHAYKTHBHOe mpodumuposanue (JIUII). Jlpyroe wucmoib3yemMoe Ha3BaHHE —
JIUIOJNIBHOE AIIEKTpOMarHuTHoe rnpoduinuposanue (IOMII);

PaaroOKOMITapaIlHOHHBIN METOJT (PanOKHII);

panuoBoiHoBoe mpocBeunBanue (PBII). Jlpyroe wucmonbp3yemoe Ha3BaHHE — paJMOBOJHOBAs
reonHTpockomus (PBI'N);

aJIeKTpoMarHuTHBIN Kapotax (OMK), Brmowaronmii nuanextpuueckuid (JK) M MHIYKIMOHHBINA
(MUK).

5.1.18. Yacmommnoe snekmpomacnumnoe 3onouposanue (49M3) sBIIETCS METOIOM, N3yUarOIIIM
JNEKTPUYECKYI0 WM MAarHUTHYIO COCTABILSIIONIYIO 3JEKTPOMArHUTHOTO IIOJS, CO37aBaeMOTo
raJIbBAaHUYECKUM (C TIOMOIIBIO 3a36MJICHUS) WIIM MHAYKIIMOHHBIM CIIOCOOOM IIPH ITOMOIIY JHUIIOJS HITH
neriau (paMKH), MUTAaEMBIX TEPEMEHHBIM TOKOM. B 3aBHCHMOCTH OT HCHOIB3YeMOH MOIU(HKAIIN
METO/Ia PETHCTPUPYETCS HAMPSHKEHHOCTh KOMITIOHEHTOB MarHUTHOH (Hyy,) wm anextpudeckoit (Eyy ;)
COCTAaBJISIFOLIEH OISt (TTOJTHOTO BEKTOPa, OTJEIbHBIX KOMIOHEHTOB MJIM UX OTHOILICHHUS) KaK (GYHKIHA

TepHoja MePEMEHHOro Toka (/T ), PacCTOSHHS MEXIy H3IydaTelqeM M HpHEMHHKOM (), WIH

0000IIEHHOTO  3JIEKTPOMAarHUTHOTO —ITapaMeTpa p(p:|k|-r), rme k — BONHOBOE YHCIIO).

D¢ dexTrBHOE Kaxylleecs CONPOTUBICHHE (p,,) BBIYUCISAETCS W3 OTHOILICHUS U3MEPEHHON Pa3HOCTH
MOTEHIMAJIOB B IMPUEMHOM YCTPOWCTBE K CHJIE TOKa B M3JlyyaTele C Yy4€TOM TIeOMETPUYECKOTo
K03(h(UIMEHTa yCTAaHOBKH. YMEHBINAS YacTOTy TOKAa, YBEIWYHMBAIOT TIyOWHHOCTH HCCIIEIOBAHMS
BCJICACTBHE «CKUH-2(deKTar.

MeToapl MHTEPIPETALMN KPUBBIX YaCTOTHOTO 30HAMPOBAHUS pa3pabOTaHBl B OCHOBHOM JUJIA
ciIydass TOPH3OHTANBHOTO CTPOCHHUS pa3pe3a. B pesynprare ycTaHaBIMBaeTCS MOJOXKECHUE
TOPU3OHTANBHBIX WM CYOTOPH3OHTANBHBIX TPAaHUI] IOPOJ, XapaKTEPH3YIOUIMXCS OTINIAFOITUMHUCS
VY3C u (unw) AMANEKTPHYECKON TPOHUIIAEMOCTBIO.

I'eonornyeckoe HCTONKOBAHME TONYyYaeMbIX MATEPUANIOB BBINOJNHSAETCS B OCHOBHOM Ha
KaueCTBEHHOM YpPOBHE C HCIIOJIb30BAHHEM HMMEIOIINXCSl CBeICHU o0 3aBucuMoctsix YOC u
JTURJICKTPUIECKOHN MPOHUIIAEMOCTH OT COCTaBa M COCTOSIHUS MCCIIELyEMBIX TIOPOI.

5.1.19. Ilpu ounonvhom  undykmuewnom  npoguiuposanuu  (AUID)  wwu  Ounonvrom
anexkmpomaenumuom npoguruposanuu (JIOMII) wu3ydaeTcs MOBEACHUE H3MEPSIEMOro Tapamerpa
9JIEKTPOMArHUTHOTO TMOJIST (HANPSHXKEHHOCTh, OTHOIIEHHWE KOMIIOHEHTOB BEKTOpa HAIPSIKEHHOCTH)
BIONb Tpodwmis HabmoxeHnH. MoaudukanusaMu 3JIEKTPOMArHUTHOTO NPOQMINPOBAHUS SBISIOTCS
BUDII  (BBICOKOWACTOTHOE 3JEKTPOMAarHWTHOE mpoduiamupoBanne) wu  HOIII  (HempepbIBHOE
JJIEKTPOMAarHuTHOE mpoduiaupoBanue). VHTeprnperannss HaHHBIX NPOQUIMPOBAHMS  ITO3BOJISIET
YCTaHOBHTD IIOJIOKEHUE TEOJIOTHYECKUX TPAHUI] WIH JIOKAIBHBIX MPOBOIAIINX OOBEKTOB B IUIAHE, a
Tpy OJIATONPUATHBIX YCIOBUSAX OLIEHUTH COCTaB IIOPO/I.

5.1.20. B paoduoxomnapayuonnom memode (paduoxkun) W3y4aeTCs TOJE  YAATCHHBIX
JMHHOBOHOBEIX ([IB) mim ceepxmnmuuaHOBONHOBEIX (CIIB) pammoctannumii. Metox mpumMeHsieTcs B



Mo uduKauy NpoGUIMPOBAHUS C U3MEPEHHEM DJIEKTPHUYECKUX M MAarHUTHBIX COCTABJISIOIIUX MOJIS U
a3uMyTa BEKTOpa HANpsDKEHHOCTH mNoisd. [lo IMoJoKeHHI0 XapakTepHbIX aHOMayMii Ha mnpoduie
(buKcHpyIOTCS TpaHULbl TOPoJ ¢ pasHbIMU YIC 1 (MIIH) IU3IEKTPUIECKON IIPOHUIIAEMOCTHIO.

5.1.21. B memooe paouosonnosozo npoceeuusanus (PBII) Ha BEIOpaHHBIX ONTUMAJIBHBIX PabOUUX
4acTOTax M3MEPSIOTCSl KOMIIOHEHTHI 3JIEKTPOMArHUTHOTO MO (JEKTPUYECKHUE WIIM MarHWTHBIC) U
M3y4yaercsl TOMIOUICHWE SHEPTUU PaJMOBOIH TOPOIAMH, TEOJIOTHYECKHMH WM TEXHOT€HHBIMU
00pa3oBaHUsIMK, HAaXOAALIMMHUCS Ha Tpacce paclpOCTPaHEHHs BOJHBI, MEXIY IPUEMHOW W
M3ITyYarolel aHTEHHOM.

[lepenaTunk ¥ MPUEMHMK C M3Iy4aroIlell ¥ MPUEMHOI aHTEHHAMHU PacIoararTcs OObIYHO B ABYX
CKBR)XMHAX WJINM B CKBR)XMHE M HAa MOBEPXHOCTH, BO3MOXKHO TaKXe NpO(UINpOBaHHE BIOJIb OTHOU
CKBR)XMHBI. AHanu3 TIOMYYCHHBIX [AHHBIX IO3BOJISIET OIPEAEIATh YJCIBHOE CONPOTUBICHHE H
JIMDJIEKTPUYECKYI0 TMPOHHUIAEMOCTh TOPOJ B €CTECTBEHHOM 3aJleTaHWM M UX paclpejeliieHHe B
n3zyyaeMoM obbeme cpenpl. Jnamazon npumenseMsix yactoT (0,1 — 30 MI'n) mo3Bosnsier paborath B
MOPO/IaX C Y/ACNBHBIM 3JIEKTPHYECKUM conpoTuBiieHreM oT 20 OM*M ¥ BBIIIE IPU PACCTOSTHUM MEXKITY
CKBaXXMHaMHU OT 5 10 60 M.

Oco0ObIM yCJIOBHEM IIPHMEHEHHs METoja SIBIISIETCS HalIW4ue CKBaXHWH C 00CagKoW CTBOJA
paaronpo3pavHbIMH (TTOIMITHICHOBBIMHU) TPYOaMu ¢ BHYTPEHHUM AMAMETPOM He MeHee 45 MM.

5.1.22. Mlpu snexmpomacnumnom xapomadxce (OMK) Bo3OyXIeHHE IIONISI M €T0 PErncTpanus
TIPOM3BOMATCS C IOMOIIBIO AHTEHH — MarHUTHBIX JUITOJIeH (KaTyIlek), IepeMellaeMbIX BIOIb CTBOJIA
CKB)XMHBI TIPH IIOCTOSHHOM PAacCTOSHUM MEXAy HUMH. Perumctpupyemas pa3HOCTb ITOTCHIMANIOB
cBs3aHa ¢ YOC mopox M WX OURJIEKTPUYECKOI MPOHHUIIAEMOCTHIO. YCIIOBHEM BHIIIOIHEHHS DPa0OT
ABISIETCSI OTCYTCTBUE METAJUTMUECKOM 00CagKu CKBaXHHBI. OIEHKa BIAKHOCTU ITOPOJ MTPOM3BOAUTCS
MO KOPPENSIMOHHBIM 3aBUCHMOCTSIM JIMAJIEKTPUUECKOH MPOHUIIAEMOCTH OT COJEp)KaHHs BOJIbI,
YCTAaHOBJICHHBIM IJISl TOPOJ| pa3iniHOro cocraBa. DMK MOXET BBINONHATHCS KaK B CKBaXKHMHAX,
3aI0JTHEHHBIX JKUJIKOCTBIO (OYpOBBIM PACTBOPOM), TaK U B CYXHX.

5.1.23. Heycmanosusuiuecs uiu umMnyibCHole ROJIsL HCTIONB3YIOTCS B CIICAYIOMIAX METOIaX:

MeToJ epexoAHbIx npoueccos (MIIIT);

3oHAMpoBaHue cTaHoBieHueM mois (3CII);

panuonokanuoHHoe 30HapoBanue (PJI3);

paIroNoKaMoOHHAsT a3POChEMKA.

5.1.24. B memooax 30nO0uposanus cmanoeienuem noas (3CII) u nepexoonwvix npoyeccoe (MIIII)
PETHCTPUPYETCSI MPOILIECC CTAOMIN3AIMHU OIS, BOSHUKAIOIIETO IIPU UCKYCCTBEHHOM BO30YKIEHHUHU €TO
MPSMOYTOIBHBIME HMITyJIbCAMH TIOCTOSHHOTO TOKa. Pasnuuaror ase Moiudukanuyd MeToia: B
«ommxuer 3oHe» (3CB3), koTopas HaxoauT HauboJjbllee NMPUMEHEHHE B DPELICHHH WHXXEHEPHO-
Te0JIOTHYECKUX 3a/1a4, U «B nanbHel 30He» (3C/13). [lo pe3ynpratamM U3ydeHuUs nporecca CTAaHOBIECHUS
OTIPEICISIFOTCS IPUBEACHHBIC KaXYIIUECss COMPOTHBICHUS (P;) U CyMMapHasi MPOBOAUMOCTb (S;) s
pa3NUYHBIX BpeMeH CTaHOBIeHUs 1o (1), MeHbIlee U3 KOTOPhIX OTBEUAeT BEpPXHEH "4acTH pas3pesa, a
HanOosbliee — 000OIMIEHHONW XapaKTepUCTHKE paspe3a B IeoM. MHTepnperanuu MaleTOYHBIM U

MAaIIMHHBIM CIOCOOOM MOABEPTaroTCs I'paWKM 3aBHCUMOCTH P, M S; OT J2nt . To pesynbraram
MHTEPIPETALMH BBIMOJIHACTCS PACUWICHEHUE pa3pe3a Mo BEPTUKAIN Ha CJIOU ¢ pa3nudHbiMu YOC.

5.1.25. TIlpu paduorokayuonnom 30noupoganuu (PJI3) W3y4alOTCs CHUTHANbI, SIBISIOLIAECS
OTPaXCHUSIMA ~ KOPOTKUX  PaJMOMMITYJIbCOB  OT  IIOJAMOBEPXHOCTHBIX 00BEKTOB. M3yuaroTcs
KHHEMATHYCCKUE U JTUHAMHUYECCKUC XAPAKTCPHUCTUKH, BEJINYMHA KOTOPBIX 3aBUCUT OT PACCTOAHHUA 10
OTPaXAIOIIEr0 O0BEKTa W JJICKTPHUYCCKHX CBOMCTB cpembl. PJI3 BBIMOJHSETCS KaK B OTACIBHBIX
TOYKax, TaKk M TpH HaOmojeHusx Broib npodmied. ITo pesynbratam PJI3 crpositcs BpemeHHbIE
pa3pesbl, Ha KOTOPBIX OTOOpakaeTcsl IOJIOKEHWE TIPaHMI] B KOOPJMHATAX BPEMEHH IPOXOXKACHUS
30HaUpYyouiero curuana. OHu MOTYT OBITH IPe0Opa30BaHbI B pa3pe3bl peabHbIX INIYOHH IPH HATUYUH
JIAHHBIX O CKOPOCTSIX PacIpOCTPaHEHHs PaJvOBOJIH BO BMemaromied cpene. s moxydeHHs THX
nmanHbelx PJI3 BeimonmHsieTcst B pexxume roporpada, Koraa H3MEpEHHUs! MPOBOAATCS IPHU paszHoOce
MPUEMHOTO M TIEPEAaloIIero ycrpoiictBa. JIMHAMHYECKHE XapaKTEPUCTHUKH ITO3BOJISIOT OLCHUBATh
COCTaB U COCTOSTHHE TOPO/] HA TPACCE PACIPOCTPAHEHHS CUTHAIA.

I'myOMHHOCTH METOJa OMpPECISIeTCs] JUANEKTPUIECKON mpoHunaeMocteio 1 YOC 30HIUPYEMbIX
nopoja. B BOJOHACKIIIEHHBIX MECYAHO-TITUHUCTBIX TPYHTaX OHA HCYUCISIETCS MEPBBIMH METPaMH
(mpunoxxenue P), B MHOTOJeTHEMEP3TIBIX MTOPOIAX, JETHUKAX, CYXHX MECKaX — AECATKaMHU M COTHAMU
METpPOB.

Jus PJI3 uHOrnma MCHONB3YIOTCS APYrHe Ha3BaHHWS — TeOPaJHOJIOKAMOHHOE 30HAMPOBAHUE
(I'PJI3); reopaauonoKaoHHOE MOAIOBepXHOCTHOE 30HaupoBanue (I'TI3).

5.1.26. Paoduonokayuonnas aspocvemka TpeAcTaBisier coboit Momudukammio PJI3, B koTopoii
W3JIyyarom@as M TpHEeMHas aHTEHHBl pPacloJiaraloTcs Ha JIeTaTelbHOM ammapare, a oOJXydeHHIO
TIOJIBEPTaeTCs ONpeAeIeHHas TUIONIa b 3eMHON NoBepXHOCTH. [lomydaemble JaHHBIE TIPEoOpasyloTcs B



BUJICOM300paXKCHUsA, MOJ00HBIE a3pO(OTOCHUMKAaM. XapaKTepHbIE OCOOCHHOCTH H300paXKCHUS
(TJIOTHOCTH TOHA, PUCYHOK, CTPYKTYpa U Jp.) HO3BOJISIIOT CYAUTh O COCTOSHUM NPHUIIOBEPXHOCTHOTO
CJIOSI IOPOJT HJTH [IOYB — B MEPBYIO 0YEPE/Ih O €ro 00BOJHEHHOCTH.

5.2. CeiicMoaKyCTHYECKHE METO/IbI

5.2.1. CeiicMoakycTHUECKHE METOJbI OCHOBAaHBI HAa M3YYCHHH AWHAMUYECKHX W KMHEMAaTHYECKUX
XapaKTepPUCTHK YIPYIMX KojeOaHWi B cpele, CO3/1aBacMbIX HCKYCCTBEHHBIMH HCTOYHHKAMH
B030yskneHus. IIpeanocelkoil NPUMEHEHHS CEHCMO-aKyCTHYEeCKMX METOAOB SBISETCS pas3lidyuue
CKOPOCTEH pacHpOCTpaHEHUs] YNPYTUX BOJH M XapaKTEePUCTHUK WX IOIJOIIEHHs, OOyCIOBIEHHOE
COCTaBOM, CBOMCTBaMHU M COCTOSIHHEM I'PYHTOB.

IIpu celicMOaKyCTUYECKHUX HCCIIECJOBAHMIX U3Yy4arOTCsS CEHCMUYECKUE CBOMCTBA MOPHBIX IOPOJ, K
KOTOPBIM OTHOCATCSI CKOPOCTH IPOAOIBHBIX (Vp), momepedHbIX (Vs) ¥ MOBEPXHOCTHBIX (Vg ) BOJIH,
COOTBETCTBYIOIINE KO3 HIMEHTH! (IeKkpeMenTsl) moraoieHust ap(Dy), os(Ds) u ar(DrL), a Takxke
BEJINYMHBI UX OTHOIICHHH.

5.2.2. CeiicMoakycTHYeCKHE METOABI 10 JMAala30HaM HCIHOJNB3YEMBIX YacTOT KOJIeOaHuH
MOJPA3IeNIAI0TCS Ha:

celficMuyeckue (uamna3oH yactoT MeHee 1 k['m);

akyctmdeckne (nuamna3on yactot 1 — 17 x['m);

YIBTPa3BYKOBBIC ([TMama3oH gactoT 6oxee 17 kI'1x).

5.2.3. CelicMIuecKue METOIBI TI0 BUIaM HCCIEIOBAHUI pa3femsioTCsS B COOTBETCTBHH C 11. 4.7.

5.24. K celicmuyeckum HazemMHbIM Memooam OTHOCSTCS CeHCMHYECKOe 30HAMPOBAHUE,
ceiicMrdeckoe MPOIOIbHOE M HEMpoaosibHOe hpodmmupoBanne B Momudukammsix MIIB (KMIIB),
MOB, OI'T, OI'TI.

5.2.5. Memoo npenomnennvix sonn (MIIB) u xoppensyuonnviti memoo npeiromiennvix 6onn (KMIIB)
OCHOBaHbl Ha PErHCTPAllMM TPOAOJBHBIX W TONEPEYHBIX BOJIH — IPEIIOMICHHBIX (TOJOBHBIX) H
pedparupoBaHHBIX, (OPMHUPYIOIIMXCS B pa3pe3ax, IAe HaOIoNaeTcss yBEJIMYEHHE CKOpocTeil ¢
rryounort (V; < V, ... < V). BnaronpustaeiMu anst npumenenuss MIIB (KMIIB) sBistrorcst
TOPHU30HTAJILHO-CIIOMCTHIE CPEAbl C HEOOJBIIUM YHCIOM CJIOEB, XapaKTepU3YIOMHUXcsi OoibIIoi
muddepennmanueit mo ckopoctsm. MIIB (KMIIB) siBisieTcss OCHOBHBIM METOJIOM TIPH HHXXCHEPHBIX
M3BICKAHMAX, NPH ONPEACIECHUN TIyOWHBI 3alleraHus IOJ3€MHBIX BOA W NPU H3YYEHHH YNPYTHUX
CBOHNCTB TPYHTOB.

5.2.6. OCHOBHBIM BHJIOM HAOJNIOJIEHUI SIBISETCS CEHCMHUYECKOE MPOJOIBHOE MPOPHUIMPOBAHUE.
Pexe mcnonb3yercsi HEMPOAOJIBHOE MPOPUINPOBaHKE (M3YUEHHE BEPTHKAIBHBIX M KPYTOIaJarolIux
KOHTAaKTOB, B TOM YHCIIEé COPOCOB, pa3IOMOB, IOTPeOEHHBIX pycen pek u T.1.). [Ipm mpomoasHOM
NpoQUINPOBAHUK MPUMEHSIOTCS CHCTEMbI HAONIOJCHUI C TOJydYeHHEM BCTPEUHBIX M HATOHSIOINX
rogorpadoB. BBIHOCHBIE TyHKTHI yaapa (BO30YXIeHHsS KoOJcOaHHi) KeJaTedbHO pa3Mellarh Ha
PACCTOSIHUSAX, PAaBHBIX WIN KPaTHBIX JUIMHE CEHCMHUYECKON KOCHL. IIpu neranbHOM HM3ydeHMU BEpXHEH
yacTH paspes3a MyHKTHI yaapa (ITY) pacmonaratorcsi He TONBKO Ha KOHI[AX CEHCMUYECKOW KOCHI, HO U
BHYTpPHY MHTEpBaja HaOJIIOACHHH.

[Tpu pemeHMM MPOCTHIX 3a]ad MCHOJB3YeTCsl HAOJIOJICHNE MPH MOCTOSHHOW 0ase (paccTOsHUM)
MEXAy IyHKTOM BO30yxnaeHnss u mnpuemHukoM (CIIIIB) wim oraenbHBIMH  CeHCMUYECKUMHA
soraupoBanusamMu (C3). [Ipu uccenoBaHMsIX Ha aKBATOPUSIX METOANIECKHE OCOOCHHOCTH MPUMEHEHHS
MIIB cBs3aHbl ¢ HEOOXOIUMOCTBHIO HCIIOJIB30BAHUS NOHHBIX NPHEMHBIX YCTPOWCTB M JIOCTaTOYHO
MOIIIHBIX HCTOYHUKOB BO30Y>KICHUSL.

5.2.7. UnTepnperanys ceiCMIYECKUX JaHHBIX Pa3IeisIeTcs Ha JBa dTama:

KOppesLus BOJH, NOCTpoeHHe rojorpados, BBeleHHE MONPABOK M yBs3Ka CHUCTEM rojaorpados
(mepBsIii 3TaN);

pacder mo rojorpadam TIyOMHBI 3aJeraHus CEHCMHYECKHMX TpaHHIl, W3y4YeHHE Xapakrepa
M3MEHEHHs] CKOPOCTH YIIPYTHMX BOJH C TIyOWHOH M BIONb mpoduis — Tak Ha3plBaeMOE pElICHHE
oOpaTHOi 331a4un (BTOPOIi ATam).

5.2.8. Memoo ompasicennvix ¢onn (MOB) 0CHOBaH Ha PErUCTpPAIUK YIPYTHX BOJH, OTPAKEHHBIX OT
JIOCTATOYHO TPOTSDKEHHBIX TPAHUIl U3MEHEHHSI BOJHOBBIX CONPOTHBICHUH. JTHM I'paHHIaM OOBIYHO
COOTBETCTBYIOT JINTOJIOTUYECKHE W TEKTOHMYECKUE TIOBEPXHOCTH Pa3eiioB IeoJIorTHIeckux cpea. [lpu
m3mepennsix mno wmeroqy MOB m3ywarorcss KHHeMaTHueckwe (BpeMeHa IIpPHX0/d, CKOPOCTH
pacipocTpaHEeHus) W AWHAMHAYECKHE (AMIUIMTYIBI, YacTOThI) XapaKTEPHCTHKH OTPAKCHHBIX BOJIH.
IToneBble WccnenOBaHMS BBIMOMHIIOTCS IO CHCTEME MHOTOKPATHBIX MEPEKphITHH. s pereHus
WHKCHEPHO-TEOJIOTHIECKUX 33124 MCIONB3YIOTCSI IPEUMYIIIECTBEHHO (DITaHTOBBIE HAOMIOAEHHS ¢ 12—
24-xpatHpiMH TIepeKpbITHsAMH. Ha yuactkax ¢ Haubosee CIIOKHBIM CTPOCHHEM BBITIOJHSIOT
HaOmoneHust mo cucteme 48-kpatHoro mnepekpbiTHsi. OOpaborka nanHbix MOB  monHOCTBIO



aBTOMAaTU3UpOBaHa M BBINOJHAETCS Ha KoMIbioTepaX. OKOHYATENBHBIA pe3yiabTaT 00paboTKH
NPE/ACTAaBIsIeTCS B BHUJE BPEMEHHBIX M TDIIyOMHHBIX pPa3pe30B, B HEKOTOPHIX CilydasX B BHIE
MPOCTPAHCTBEHHBIX KapTHH PacIlOojOXKeHHs OTpaxaromux mosepxHocteil. MOB wncnonb3yercs mis
orpelesieHns] TIIyOMHBI M XapakTepa 3ajleraHusl TPaHUIl pa3jiesia T'€0JOTMYeCKUX HarlacTOBaHUH,
BBISIBJICHUSI CTPYKTYPHBIX HEOJHOPOJHOCTEH B CTPOCHUH MacCHBa MOPOI.

5.2.9. Memoo obweii enyounnou mouxu (OI'T) sBnsercs momudukanueiit MOB, npumensromeiics
npu paboTax B CIOXKHBIX CEHCMHYECKMX YCIOBHSX IPH OONBIIMX HAKJIOHAX W HECOTJIachsIX
OTpaXAIOMMX TpaHUL. MeTox NMpHMeHseTcs Kak IpHu paboTax Ha cylle, Tak W Ha akBaTropusix. B
merone OI'T st ocnabieHus BIMSHUS MHOTOKPATHO OTPa)KEHHBIX BOJIH NPUMEHSAIOT CyMMHPOBaHHE
CEHCMHUYECKHX 3amucel, OTHOCSIIMXCA K OOWIMM INIyOMHHBIM TOYKaM OJHOMMEHHBIX OTpPaKEHHH
(cepenuHe paccTOSHUSI HICTOYHUK — MPHUEMHHK) U MOTY9aeMbIX C OMOIIBIO CHCTEMbl MHOTOKPATHBIX
NepeKphITHiA. V30BITOYHOCT CHCTEMBI MHOTOKPATHBIX MEPEKPHITHH IMO3BOJIIET pElIaTh 3a/ady
ocnalbieHuss perymsapHbIX (MHOTOKPATHBIX, OOMEHHBIX) M HEperyJspHBIX BOJH — IIOMEX, 4YTO
UCIIONB3YEeTCS B aJITOPUTMAxX KOMITBIOTEPHOI 00pabOTKH.

B ciiyyae MHBEPCHOTO CKOPOCTHOTO pa3pe3a (BEpXHHWH CiIoi mMmeeT OOJBLIYI0 CKOPOCTh, 4YeM
HIDKeNexXamuii) 5(p(eKTHBHO TNpPUMEHEHHE MeToJa OTpaXeHHbIX BosH B Bapuanre OI'T Ha
TIONIEPEYHBIX BOJIHAX, OOECIICUMBAIONIETO BHICOKOE pa3pelleHHe IpPH TPOCISKUBAHUN TPAaHHUIl B
BEPXHEH 4acTH paspesa.

5.2.10. Memoo obweii enyounnou nrowaoku (OI'TI) sensercs ananoroM metoma OI'T B cmyuwae,
KOTZIa aHaIN3y MTOJBEPraloTCs IMPEIIOMIICHHBIE BOJHBI, & PETUCTPALHS IPOBOANTCS MPU MalbIX 0azax
Habmonennit. Meromuka OI'Tl ocHOBaHa Ha MHOTOKPAaTHOM IIEPEKPHITUH MpU (PIAHTOBBIX CHCTEMAax
HaOMIOEHNIT C BBIHOCOM M CYMMHPOBaHHEM IO OOmied (ULeHTpaltbHOW) TIyOMHHOH IUTomanke,
anasmoruyno OI'T. BeIHOC MCTOYHHKA paBeH abCIHMcce HAYadbHOM TOYKU X, IS TPETOMIICHHON
BOJIHBI, COOTBETCTBYIOIIEH Haubosee TiyOOKOW M3ydaeMoW rpaHuiie. JTO IMO3BOJISET M3ydaTh INPH
OITHOI cucTeMe HaOIIONEeHUH HECKOJIbKO TpaHMI] M IPEICTaBJISATh IMEPBUYHBbIC JaHHBIE B BHJIC
BpPEMEHHBIX Pa3pe30B.

5.2.11. Ckeasrcunnvie memoow: BKIO4YaloT celicMudeckuii kapotax (CK), BeprHkaibHOE
ceiicmuueckoe npodumuposanue (BCII), ceiicmuueckoe nmpocseunsanue (CIT).

ITpn CKBa)KMHHBIX CEMCMHYECKHX W3MEPEHUSIX NPUEM HIIM BO30Y)KICHHE BOJH OCYIIECTBISCTCS
HETIOCPEJCTBEHHO B CKBOKMHAX M, HApAAy C NPSAMBIMH TIPOXOISIIIAMH BOJIHAMH, HCIIOIB3YIOTCS
OTpa)XEHHBIE U TTPETOMIICHHBIE.

5.2.12. Ceticmuueckum xapomancom (CK) Ha3bIBaeTCs METOJ ONPEACICHHS CPEJIHUX CKOPOCTEi
MyTEM M3MEPEHHs BPEMEHH PaclpOCTPAHEHUS MPOXOSIINX BOJIH, BO30YKIaEMbIX y YCThS CKBAXHHBI
WM Ha HEKOTOPOM PACCTOSHUU OT Hee, 10 CKBAKMHHOTO CeHCMOIIPUEMHHIKA, OITyCKaeMOIo Ha pa3HyIo
rnyouny. Mertoauka o60pabotku CK BKIIOYaeT OCpeIHEHHE JIOMAaHOM JIMHHEH BEpTHUKAIbHBIX
rogorpadoB, IOJly4aeMbIX B pe3yJlibTaTe MPOBEISHHBIX n3MepeHuid. [lo Toukam wm3noma romorpada
OTIPEIEIISIFOTCS TPAHMIIBI BBIICIEHHBIX IIJ1ACTOB, a 110 HAKJIOHY — BEJIMYMHBI CKOPOCTEH.

5.2.13. Bepmuxanvroe ceticmuyeckoe npoguauposanue (BCII) sBnsiercs 3h(HEKTUBHBIM METOIOM
OKOJIOCKBXMHHBIX M MEXCKBaXHMHHBIX HCCIIECJOBAHUI B CEHCMOpa3BEeIOYHOM JMAIa30HE YacTOT MPH
paclpoCTpaHEHUH CEHCMHUYECKHX BOJIH BO BHYTPEHHUX Toukax peanbHblx cpena. Ilpm BCII
UCTIONB3yeTCs CUcTeMa HaONIOJICHUH, COCTOsIIasi M3 HWCTOYHHKA KOIeOaHWH M TPHEMHHUKOB (WIH
OJIMHOYHOTO TIPUEMHHUKA) YyNpyrux BOJH. OOBYHO B CKBaXHHE IEPEMENIAIOTCS IPHUEMHHUKH,
CMOHTHPOBAHHBIC B BH/E KOCHI (IIPHEMHHMK), a Ha ITOBEPXHOCTH 3EMJIM MEPEMEINACTCS, YAAISIACh OT
YCThS CKBAXXHHBI, WCTOYHHK ynpyrux KomeOanmit (I1Y). M3ydaroTcss BONHBI pa3sHBIX THIIOB:
MIPOJIOBHBIE, ONIEPEYHBIC 1 OOMEHHbIE. AHATM3UPYIOTCS HE TOJIBKO MEPBbIE BCTYIIICHUS BOJH, HO BCA
celicMorpamma.

I[lo pacnonoxenuro ceiicMonmpueMHUKOB paznudatoT mpamoe BCII  (celicMonmpueMHUKH
pacnonaralorcs B CkBakuHe), oOpamienHoe BCII (ceificMOonmpHeMHHUKH HaXOAATCS Ha 3eMHOU
TIOBEPXHOCTH, a BO30Y)K/JEHHE YNPYTHX KOJeOaHHH NPOUCXOAMT B CKBAKHUHE) U KOMOWHHPOBAHHOE
BCIL

ITo TexHuke 3ammcu pasnmuualoT opHokommnoHeHTHoe BCII (Z) W TpeXxKOMIOHEHTHOE
(monsipu3anonHast Moau(pUKAIHS).

ITo cucremam HaOMIOEHUH BBIIEISIOT OJJHOCKBXXMHHOE K MHOTOCKBaXnHHOE BCII.

5.2.14. B noodszemHuvix memodax TPHUMEHSIOTCS Te e MOAU(DUKAIMK, YTO B HAa3eMHBIX H
CKB)XMHHBIX HCCIIE/IOBAHMSAX.

Hannume CKBaXMH M TOPHBIX BBIPAOOTOK TMO3BOMSET H3ydaTh TPYHTOBBIH MAacCHB IyTEM
ceticmuuecxkoeo  npocgeyusanusi  (CII). 1Tlpu OSTOM MOXKET TMPOBOJUTHCS  MEXKCKBAKHMHHOE
MIPOCBEUMBAHUE C HCIOJIB30BAHHEM NPOXOIAMMX BOJH. [IpocBeunBaHME OCYIIECTBISETCS MEXKIY
CKBRXMHON WIM JpYroil ropHOW BbIpabOTKOW W JHEBHOW MMOBEPXHOCThIO. CelicMONpPHEMHHKN
YCTaHABJIMBAIOTCS B OJHOW U3 BBIPAOOTOK (CKBa)KMHE), ynapbl (B3pBIBBI) MPOM3BOASATCS 10 CTEHKE B



Ipyrod BbipaboTke (ckBaxkuHe). [IpM 3TOM HCHONB3YIOTCSI CKBaKMHHBIE JIIEKTPOUCKPOBBIE U
ITHEBMaTHYECKUE UCTOYHHKH.

B nmucniepcHBIX Mopojax paccTosHUE MEXIY BBIPA0OTKaMH (CKBa)KMHAMM) JOJDKHO OBITH HE MEHee
NepBBIX METPOB U He Oojiee HECKOJBKHX JECSATKOB MeTpoB. B Oosee miIoTHBIX moposgax 06a3pl MOTYT
OBITH yBEIUYEHBI.

Wureprperanmst ceiicMudeckoro mpoceunBanus (CII) mpoBomuTcs 1O BpeMeHaM MEPBBIX U
MOCJIEAYIONINX BCTYIUICHUH MPOXOIAIINX BOJIH. Onpeaensercs CKOPOCTHOE CTPOSHHE MacCHBa, aHAIIN3
KOTOPOT'O MO3BOJISIET BHIJIENATh HEOJHOPOJHOCTH BO BHYTPEHHHUX TOUKaX MaccuBa. Pe3kue jokaibHbIC
YMEHBIIECHUS CKOPOCTEH YIPYTHX BOJH ISl ONIPEAEICHHBIX HANPABICHUH yKa3bIBalOT HA HAJIMYKUE 30H
C TIOHIDKEHHOH CKOpPOCTBIO (KapCT, 30HBI TEKTOHHYECKHMX HapymeHnid u T.m.). KommbroTepHas
00paboTKa OCYLIECTBISAETCS IO CTaHJAPTHBIM IIpOrpaMMaM C TIOJyYEHHEM TOMOIPadHIECcKOro
N300paKEeHHS.

5.2.15. Henpepuisnoe ceiicmuueckoe npogunuposanue (HCII) ssnsercs momupukanueit MOB,
UCTIONIL3YEMON TIPH MCCIICIOBAHUSIX Ha aKBaTOPUSAX C JABWKYILIETOCS CYAHA C HCHOJIBb30BaHUEM
HEB3PBIBHBIX HCTOYHHKOB W IbE30KOC B KayecTBE IMPUEMHBIX YCTPOWCTB. YacTOTHBIA anama3oH
uccaenoBanuii cocrasisier 150—750 I'u. MccnenoBaHus BBINOTHSIIOTCS 10 OTAEIBHBIM IPOMOWIAM HIH
no cucreme npodwmieil (momanHas ckemka). Crnenuduueckne momexu, xapakrepusie s HCII,
yOuparoTcs ¢ MOMOINBIO Pa3UYHBIX CPENCTB (TEXHHYECKHX, METOAMYECKMX M HPOTPAMMHBIX HpPH
MAaIIMHHON 00paboTKe).

5.2.16. B axycmuueckux memooax WUCTONB3YIOTCS KOJICOaHHsT CPAaBHUTEIBHO BBICOKHX 4YacTOT (110
20 kI'1), KOTOpBIE CHIBHO TOTJIOMIAIOTCS B HCCIIEAYEMON Cpelie, I03TOMY M3ydaemble 0a3bl (TIIyOuHBI)
HeBenWkH. OHM BapbHUPYIOT OT IEPBBIX METPOB JO IEPBBIX MAECSITKOB METpOB. Paspemaromas
CIOCOOHOCTh METOJIOB (MUHHMAJIbHBIE pa3Mepbl U3y4aeMbIX OOBEKTOB) 3aBUCHT OT JUIUTEIBHOCTH W
YacTOTHl HM3Y4aeMOI0 CHrHala, TIIyOWHBI 3aJieraHHsi WCCIENYEMBIX OOBEKTOB, YPOBHs IIOMEX H
3¢ GEKTUBHOCTH UX TIOABIICHHSL.

[Ipn aKyCTHYECKMX HCCIIEOBAHUIX, KaK IPaBHJIO, IMPOBOAST KOMIUICKCHBIE H3MEPEHUs 10
METOIMKaM NPOCBEUMBaHUs U podrinpoBanus. [Ipy mpocBeUnBaHNUY MMOYYAIOT HAAEKHBIE TaHHBIE O
CKOPOCTSAX TPOAOJBHBIX BONH. [IpodummpoBaHHe HCIONB3YIOT U ONpPEAETICHHs CKOPOCTH BOJH
Pernest, 1o KOTOPBIM PACCUUTHIBAIOTCSI CKOPOCTH TTOTIEPEUHBIX BOJIH.

AKyCTHYECKHE METObI UCIIONB3YIOTCSI IPH N3yYEHNH CKaJBbHBIX MAaCCHBOB M MECYAHO-TIIMHUCTHIX
nopox B mypdax, KoTiaoBaHax, KaHaBax. [Ipu WCciIenoBaHUM MOPOA B MEP3JIOM COCTOSHHU HIMPOKO
UCTIONB3YIOT METOANKY MPOJIOIBHOTO M KPYTOBOTO ITPOQHINPOBAHHS.

5.2.17. Axycmuueckuii kapomaoic (JIK) siBnsieTcsi OMHUM W3 OCHOBHBIX aKyCTUYECKHUX METOJOB H
MPUMEHSETCS B IBYX MOAU(DUKALUAX: TOUSUHBIH U BOJIHOBO.

Toueunviil akycmuueckuti kapomasic 0OBIMHO TPOBOIST MHOTOKAHATBHBIM 30H/I0M, ITO3BOJISIOIINM
BBIUUCIIATh MHTEPBaJIbHBIE CKOpocTH mpononbHOoN (P) m moBepxHocTHOH (R) BOJH, KOTOpHIE IOCIHE
CIIaXWBaHHUS UCIONB3YIOT U JIUTOJOTMYECKOTO pacwIEHEHWsl pas3pes3a, BBIICIEHHS 30H
TPELIMHOBATOCTH, PacueTa YIpPYyruxX U APYTuX (GU3MKO-MEXaHMYECKUX XapaKTEePUCTHK.

Bonnosoii axycmuueckuii kapomadic TIPOBOAST B CKBaXKMHAX, 3aIIOJTHEHHBIX OYpPOBBIM PacTBOPOM
WIN BOJOH, C HENpephIBHOM IU(POBOH perncrpanmeil BOJIHOBOTO aKyCTHUECKOTO CHTHajla W C
MOCTICTYFOIIEH KOMIIBIOTEPHOH 00paOOTKOW. DTOT TPOMO3IKHNA M CIOXHBIH B IPOU3BOJICTBE METOT
MIPUMEHSETCS JUIS PEIICHHUs CTICIIMANBHBIX 33/1a4 B MH)KEHEPHO I'e0JIOTHH.

5.2.18. Axycmuueckoe npoceeuusanue (AIl) medcoy ckeadicunamy OCHOBAHO Ha W3YYCHUH
XapaKTEePUCTHK MO ynpyrux konebanuid ¢ wactoroi 1o 10 k['m. [Ipm 3TOM HCCIEeAyIOTCS MacCHUBBI
MOpPOA JO MEPBBIX [ECATKOB METPOB. MEXCKBaXHHHOE IPOCBEYMBAHUE ITO3BONIAET ITOAPOOHO
muddepenumpoBare  paspe3. OTa  0COOCHHOCTh  TO3BOJSIET  MPUMEHSATH  MEKCKBaKHHHOE
MPOCBEYMBAHUE JUIs U3YUCHHs CIIOKHOMOCTPOCHHBIX CpeJl B TEX Cilydasx, Korjaa Manod(dexTHBHBI
TpaJMIMOHHbIE METOJbI ceiicMopa3BeqKi. B KkauecTBE MCTOYHMKOB CHTHAJIa MOTYT HMCIOJIB30BATHCS
CKB)KMHHO-DJIEKTPOUCKPOBEIE.

5.2.19. Vaempaseykosoii memod TpUMEHsIETCS Ul W3MEPEHHS] CKOPOCTEH YNpPYrHX BOJH B
CKaJIBHBIX, TIOJNyCKAIBHBIX W MEp3NbIX Iopojgax B JabopaTopHbIX (Ha oOpasnax Tmopoa) u
€CTECTBEHHBIX YCJIOBHAX (B OOHa)KEHHAX, CTEHKAaX TOPHBIX BHIPAOOTOK, B Pa3BElOYHBIX IIypdax H
CKB)XMHAX), C MCIOJB30BaHUEM YacTOTHI 00bIYHO cBBIE 25 kI, B cBs3n ¢ OombmnM 3aTyxaHueMm
YIPYTHX BOJH YJNBTPa3ByKOBOW 4YAacTOTHI MCCIELyeMble 0a3bl HE MPEBBIMIAIOT MEPBBIX METPOB. IIpu
YJIBTPa3BYKOBBIX NCCIIEOBAHHUAX MPUMEHSIOTCS T€ XKE METOANIECKUE TIPHEMBI, YTO U B aKyCTHUECKHUX
Mmeronax. PasHooOpasne cucteM HaOMIONCHUS NMPH M3MEPEHUSIX MOXKHO CBECTH K JBYM OCHOBHBIM —
npoQHIMPOBAHHUIO U TIPOCBEUUBAHUIO.

5.2.20. Vaempaszeyxoeoii kapomasic (V3K) sBAsSeTCs CIHEIMAIbHBIM BHAOM HAONMIOICHHUIA B
CKaJIBHBIX MIOPO/IaX U MEP3JbIX TPYHTaX, BBITIOJIHIEMBIX 110 METOJMKE MPOQHUIMPOBAHHUS CO BCTPEYHOM
cucremoii ronorpados. [Ipyu 5TOM 0HOBPEMEHHO MPOCIEKHUBAIOTCS MPOAOJILHBIE U MTONIEPEUHBIE HIIN



MOBEPXHOCTHBIE BOJIHBI. MI3MepeHHsl MPOU3BOMASAT C MOMOIIBI0 MHOTOTOYEYHBIX KAPOTAKHBIX CHAPSIIOB
(5—7 naTyMKoB) B CyXUX HE 0OCAKEHHBIX CKBAKUHAX.

V3K BBIIONHSIOT C IEJbI0 PACWICHEHHUs] pa3pe3a M OIpeJe/ieHHs XapaKTePHCTHK COCTaBa,
CTPOEHHS ¥ CBOMCTB MacCHBa.

5.2.21. Vaempaszsykosoe npoceeuuganue medncoy CK6ANICUHAMU BBITIONHICTCS, KaK IPaBHIO, B
CKaJIbHBIX U MEP3JIbIX Mopojax Ha 0a3ax 1—1,5 M ¢ mojydeHreM HpOJONIbHBIX U MOMEPEYHBIX BOJIH B
CyOTOPH30HTAIILHOM HATIPaBJICHUU.

5.3. MaruuTropa3Be/10YHbI€ METOIbI

5.3.1. Macnumopazeedounvle menoodsbl IPUMEHSIOTCS IS 1IeJIel Te0IOrMYeCKOr0 KapTUPOBAHUS B
YCIIOBUSIX MAarHUTOAKTHBHBIX MOPOJA (OCHOBHBIE HW3BEpXKEHHBIE, HEKOTOpble MeTaMopdHuuecKue H
MEeCYaHO-TJMHUCTBIE C  COJCP)KaHWEM  OOJIOMKOB  IOpOJ C  TOBBINICEHHOHW  MAarHUTHOW
BOCIIPUUMYHMBOCTBIO).

5.3.2. Muxpomaenumnas cvemka IPUMEHSETCS ISl PACWICHEHHUS T10 JINTOJIOTHYECKUM ITPHU3HAKaM
0CaJIOYHBIX MOPOJ M YETBEPTHYHBIX OTJIOKEHUH, W3y4eHUs] TPEHIMHOBATOCTU CKaJbHBIX IOPOJ U
Te0IMHAMUYECKHX MPOIIECCOB HA OIMOI3HEBBIX W KAapCTOOMACHBIX ydacTKaX. VICHONB3yroTCsl IPHOOPEI
TIOBBIIIEHHOH YyBCTBUTEINHGHOCTH (IPOTOHHBIE, KBAHTOBBIE MarHUTOMETPHI) M CIICIHAIBHBIE TPHEMBI
00paboTKH MaTepHuasoB.

5.3.3. Hazemmas npogpunvhas macHumopaséeoka IJs LeNeld KapTUPOBAHMSA IIPOBONHUTCS B
3aBHCHMOCTH OT MAacITaba ChEMKH M CTaJuM (3Tama) MPOEKTHPOBAHUS IPH PACCTOSHUU MEXIY
npodmimu 20—100 m.

5.3.4. MukpoMarHuTHasi CheMKa Ha IUIONIAIKaX MPOBOAMUTCS B 3aBUCUMOCTH OT MaciuTada ChbeMKH
U cramuu (9Tamna) NPOEKTUPOBAaHHMS NPU PAacCTOSHUM Mexny npodmismu 5—10 M ¢ miarom
HaOmoaeHuit o npoduino 2—2,5 M, Ha OTAENBHBIX 000COOJIEHHBIX NPOPUIIIX — C maroM 2—>5 M, Ha
OTIOJI3HEBBIX y4acTKax — MO ceTH oT 1x1 1o 2x2 M.

MukpoMarHutHas CheMKa NpH HM3YYEHHH TE€OJMHAMHUYECKHX IIPOIECCOB, CBSI3aHHBIX C
TOJIBIDKKAMU OTJEJIBHBIX YacTell MaccuBa TIPYHTOB M (WJIM) IepepaclpelielieHHeM HalpsDKeHHH,
MPOBOANTCA HAa 3aKpEIUICHHBIX IyHKTaX C IEePUOJUYHOCTBIO, OOecHeynBaoniell KOHTPOJb 32
M3MEHSIOIIElCcS BO BpEMEHH Fe0IMHAMUYECKOI 00CTaHOBKOM.

5.4. I'paBupa3Be10YHbIE METObI

5.4.1. I'pasupazeedounviii memoo (2pasupazéedka) OCHOBAH Ha U3yYeHUH OJIst CUITbl TsokecTH (V,),
aHOMaJIMM KOTOPOTO CBSI3aHBI C U3MEHEHHEM IUIOTHOCTH Nopoa. OTiandyuTenbHas 0cOOEHHOCTh METO/Ia
NPY MHXKEHEPHO-TEOJOTMYECKIX U3BICKAHUAX 3aKIII0UaeTCsl B MTPOM3BOJICTBE HA3EMHBIX HaOJIIOACHHIA
Ha OrpPaHMYEHHBIX IUIOMIaJKaX C IeNbl0 IIOMCKa TPYHTOBBIX HeoxHopoxaHocTed. HabmoneHus
BBITIOJIHSAIOTCSL  YYBCTBHUTEIBHBIMU BBICOKOTOYHBIMHM T'PaBUMETPaMH C MPUMEHEHHEM METOAUK
perucrpanuy 1 00padOTKH, MO3BOJISIOIINX OLUEHUTH JIOKATbHYIO aHOMAJIHMIO C TOYHOCTBIO HECKOJIBKO
mukporan (10° mc?). B page ciyuaes mist Gonbieii 1udhepeHIHaun H3ydaeMoil Cpe/ibl BO3MOKHO
UCTIONIb30BaHNE BTOPHIX TPOM3BOJHBIX CHiIbl TsokecTH (V;;), YTO Ha TPaKTHKE JOCTHIaeTCs
Pa3HOBBICOTHBIMU HAOJIOICHHUSMH C TIOMOIIBIO CHIEIHATLHOM BBIIIKH.

5.4.2. Tlo pe3ynbrataM npoguibhoti uiu NIOWAOHOU CbeMOK, BBIMOIHIEMBIX peicamu,
HAYMHAIOIIMMHACS M 3aKaHYMBAIOIIMMICS Ha OMOPHBIX ITyHKTaxX, IIOCJIE BBEICHUS BCEX HEOOXOAMMBIX
MONPaBOK CTPOSITCS TPadUKH MM KaPThl AHOMAJIMI CHJIBI TSDKECTH B peaykuuu byre (Ags).

WHTteprperanust TpaBUMETPHN, TIPH KOTOPOH aHATM3HUPYIOTCS IpaWKM M KapThl aHOMAIWI MO
CHUIBI TSDKECTH, TIPOU3BOJUTCS HA KAYECTBEHHOM M KOJIMUECTBEHHOM YPOBHsIX. B mocnieHem cirydyae Ha
OCHOBE alpUOPHOW T'eOIIOTHOCTHOW MOJENH M3y4aeMoil cpelbl, Oasupytoleiics Ha uHdopmanuu o
IUIOTHOCTH TopoA u  ¢dopMe 0O0bEKTa, ONPEHENSIOT ero TIeOMEeTPUYEeCKHe M IUIOTHOCTHBIC
xapakTepucTukd. Kpome Toro, mpu NpOBEACHHM PEKHMHBIX HAOJIONEHHWH, BBIIONHAEMBIX Ha
3aKpeIJICHHBIX IYHKTaX, BBICOKOTOYHAs TIpaBHpa3BelKka II03BOJSIET OOHApy>KMBAaTh AaKTHUBHBIE
pa3pbIBHBIE CTPYKTYPHI.

CoBpeMeHHass TOYHOCTh TI'PaBHMMETPOB MO3BOJISIET (MKCHPOBaTh B BEpXHEW 4YacTH paspes3a (1o
riry6uHsl 10 M) HEOTHOPOAHOCTH, OTJIMYAIOIINECS IPYT OT Apyra 1o mwiotHocty Ha 0,02—0,03 r/em’.

5.5. SinepHo-dusnyeckue MeToaAbI
5.5.1. Aoepro-usuueckue memoosi (paduouzomontusie) 6Ga3UPYIOTCI Ha CYMICCTBOBAHUU CBS3Ei

SJIEPHBIX CBOMCTB MOPOJA C HMX IUIOTHOCTBIO, BIAKHOCTRIO W TIHMHHUCTOCTHIO. HambGomee mrmpoxo
HCTIONB3YIOTCS: ramMmma-raMma metosl (I'TM) ompeneneHus MIOTHOCTH, HEUTPOH-HEHTPOHHBI METOJ



(HHM) onpenenenus BIIaXHOCTH W METOJ| €CTECTBEHHOH pPaTUOAaKTHUBHOCTU MJIs OMpEJEeNICHUS
TJIMHUCTOCTH, KaK MpPaBWIO, B MOJMU(HUKALNKM CKBOXXMHHOTO U IMEHETPAIIMOHHOTO KapoTaxa. PaboTel
MEPBBIMH JBYMsI METOJIaMH TPEOYIOT HCIIOJIb30BAHUS HCKYCCTBEHHBIX PaIMOaKTHBHBIX UCTOUYHHUKOB.

5.5.2. ITM ocHOBaH Ha paccesHHHM M OCJIabJEeHHUHM raMMa-u3JIydeHHs Ha 3JIEKTPOHAX aTOMOB
BEILECTBA, IIPOHU3BIBAEMOTO raMMa-u3IydeHHeM. MICTOYHMKOM raMma-KBaHTOB SIBJIsieTCs Le3uit-137.
Hcnonp3yrotest nBa crocoba: MPOCBEYNBAHUS (METOJ OcTabIeHUs] MIEPBUYHOTO TaMMa-U3IydeHUs) U
METOJl PACCESHHOTO TEPBUYHOTO M3ITydeHHs. B o0omx cirydasx M3MepsieTcs MIIOTHOCTh IOTOKA, WIIH
WHTEHCUBHOCTh  (IPOLIEAIINX WJIM PAcCESHHBIX) TraMMa-KBaHTOB. IIJOTHOCTH ompernessieTcs
MePecUYeToM 10 TPagyHupOBOYHOM 3aBucuMocTH B coorBeTcTBHH ¢ ['OCT 23061, permaMeHTHPYIOINM
BBITIOJTHEHHE TPaTyHPOBKH.

5.5.3. HHM ocHoBaHn Ha 3>(dekre 3ame/sieHnsi ObICTPhIX HEHTPOHOB Ha aToMax BOJOpOIA H
3aKJII0YacTCAd B PpETUCTPALMU IMOTOKA 3aMEJICHHBIX HAaJATCIUIOBBIX U TCIIJIOBBIX Heﬁ’I’pOHOB. B METOAC
HCIONB3YETCsl  TUTyTOHHEBO-OCPUIUTUCBBI MCTOYHUK OBICTPBHIX HEUTPOHOB W TEIMEBBIH MU
CIMHTHULSIIIMOHHBIN CYETYMK B KaYECTBE JAETEKTOpa MEAJICHHBIX HEUTPOHOB. MeTonka, TpeOoBaHus K
co0OimoieH0 Mep 0e30MacHOCTH Npu paboTe U K rpaayupoBke nmpubopoB pernamentupytotcs 'OCT
23061.

5.5.4. Memoo ecmecmeennoli paduoakmueHocmy ISl ONPENENCHUS TIIMHUCTOCTH HCIICPCHBIX
MOpPOI OCHOBAaH Ha 3aBHCHMOCTH €CTECTBEHHOTO TaMMa-M3JIydeHHs OT COAEpKaHMS TIIMHHUCTOH
¢pakuum B moponmax. Jlis  pacuera copepKaHWS TUIMHHCTOM  (pakumu [ MCHIONB3YIOTCS
KOpPPEISLMOHHbIE CBSI3M HMHTEHCHUBHOCTH €CTECTBEHHOTO TaMMa-H3JIydeHWs C BeIWduHOU [3.
EcrecTBeHHas pannoakTHBHOCTH n3Mepsiercs B coorBercTBHr ¢ OCT 25260%*.

5.5.5. Memoo npomonunoco macnumuoeo pesonanca (IIMP) ocHOBaH Ha BO30YXKICHUH
OCILIJUIUPYIOLIET0 CyMMapHOTO MarHUTHOTO MOMEHTAa MPOTOHOB M MOCJIEAYIOUIETO JETEKTHPOBAHUS
3JIEKTPOMArHUTHOTO TIOJISA, CO3AaBaEMOr0 3TUM OCIIMJUIMPYIOIINM MarHUTHBIM MOMEHTOM. B mporecce
pabOTHl aHTCHHON OOJBIINX PAa3MEPOB CO3JAETCSI UMITYJILCHOE MarHUTHOE T10JI€ BHYTPH UCCIIEyeMOTo
obbema. Yacrora 3amojHEHHs MMITYJbCa BBIOMpPAETCS PABHOW YacTOTE IPELECCHH MarHUTHBIX
MOMEHTOB IIPOTOHOB BOKPYI' MarHUTHOTO ToJisi 3eMiin. M3MepeHne HaBeIEHHOIO MPEeLecCupyoIero
MAarHuTHOT'O MOMCHTa II0CJIC OKOHYaHHUH }IeﬁCTBHH Bo36y>1<1:[a}omer0 MAar"suTHOTI'O I10JIsA
OCYIIECTBIISIETCS. TOW e aHTeHHOH. OCHOBHBIM HOCHTENIEM IIPOTOHOB B TPYHTE SBISIETCS BOJa,
MO3TOMY METO/I PACCUUTAaH Ha JETEKTHUPOBAHUE BOJIBI.

CurHasiel OT Pa3NMYHBIX CJIOEB BOJBI, PA3IMYaAIOMIMXCS 110 TJIyOMHE W BPEMEHH pelaKcallvy,
CKJIaZBIBAIOTCS APYT C APYTOM B MHTETPAbHOM BBIpXEHHUH. Pacmpernenenne BIaKHOCTH MO TTyOHHe
OTIpeeTsIeTCs] CIEeNUaIbHOW 00pabOTKONM MOMydaeMBIX MaTepHanoB. MeETOx MO3BOJSET OILCHHUBATh
KOJIMYECTBO BOJBI B IIpeenax mumHapa riryonHoi D u quamerpom 2D, roe D — nuameTrp aHTEHHBI.

5.6. I'a30B0-3MaHALIMOHHBIE METOIbI

5.6.1. Tazo60-smanayuonnvie mMemoovl WCIONB3YIOTCSA [UIS ONPEIACICHHUS YPOBHS COICPIKAHHS
PaIMOaKTUBHBIX Ta30B — PajioHa, TOPOHA U MX COOTHOIIEHUS, a Takxke coaeprkanus razos CH4+CO; B
MOJAMOYBEHHOM BO3/AyX€. B 3aBUCMMOCTH OT CTaguM NPOEKTUPOBAHMA U 3a/ady WHKEHEPHBIX
W3BICKAHUN TPOBOJMTCA NPOQWIbHAS WM IUIOMIAHAS ChEMKa B MOAU(DUKAIMH SMaHAIMOHHBIX
(paZmoH-TOPOHOBBIX) WJIM COBMECTHBIX (Ta30BO-OMaHAIMOHHBIX) u3MepeHuil. Otbop 1pob
MOJIOYBCHHOTO BO3[yXa B 3aBHCHMOCTH OT MacmTada CheMKH M CTaAud (ITama) MpOCKTHPOBAHUS
BBITTOJTHACTCS IO CeTKe OT S M X 5 M 110 20 M x 20 M.

5.6.2. Ha ocHoBe aHamm3a MaTepHaliOB Ta30BO-OMAHAIMOHHOW CBHEMKH, PacCMaTPUBACMBIX B
COBOKYITHOCTH C TE€OJIOTUIECKUMH M IPYTHUMHU T€OPH3NICCKUME TaHHBIMH, TPOBOIUTCS CTPYKTYpPHO-
TEOJMHAMUYECKOE KapTHpOBaHHE. BRIICISIOTCS yCTOWYHNBEIE OJIOKH TIOPOJ, TEOJMHAMHUYECKHE 30HBI C
pa3UYHBIM ypPOBHEM AaKTHBHOCTH, CBS3aHHOW C pPAa3phIBHON TEKTOHUKOW, TPEIIMHOBATOCTHIO U
y4acTKaMH Tepepaclpee/icHus] HANpsDKCHHH B MAaCCHBE IMOPOA W TPYHTOB, OOYCIOBICHHBIMU
MIPOTEKAIOIIUMHU €CTECTBEHHBIMU T'€0JIOTUYECKUMH TIPOIECCAMH U TEXHOT€HHOUN HArpy3KOM.

5.6.3. T'a30B0o-3MaHaIMOHHAS CHEMKa MOXET MPOBOIUTHCS B PEIKUME MOBTOPCHHS M3MEPCHUU C
BBIOPAHHBIMU TIEPUOAMU C [IEITBE0 MOHUTOPHHTA OTCICKUBACMBIX MIPOIICCCOB.

5.7. TepmomeTpus

5.7.1. Tepmomempus OCHOBaHa Ha H3Y4YEHHH TeMIeEpaTypHOro mnois TpyHToB. MuHbopmanus,
MOJTyYeHHAs C €€ ITOMOIIBIO, UCTIONB3YETCS MPU MHTEPIPETANH reOPU3NIECKUX JaHHBIX (0COOEHHO B
palioHaX PacIpOCTPaHEHHs MEP3NbIX TPYHTOB, TAE €€ MPUMEHEHHE SBISETCS 00a3aTenbHbIM). Kpome
TOTO, PE3yNbTaThl W3MEPEHUS] TEMIEPaTypbl B TPYHTOBOM MAacCHBE WJIM B TOJIIE BOABI MOTYT
HCTIONB30BaThCS I PELICHUS HHKCHEPHO-TEOJIOTHUECKUX U THAPOT€OIOTHIECKUX 3a/1ay, TAKUX, KaK:



MOJYUYCHUC TEMICPATYPHbIX HaHHBIX  JJId BI)I60pa THIIOB q)yHIlaMeHTOB u BI)Ipa6OTKl/I
peKOMeH[laIJ,l/Iﬁ 1o Bbl60py IMpUHIUIIA HCIOJIb30BaHUA MHOI'OJICTHEMEP3JIbIX T'PYHTOB B Ka4Y€CTBE
OCHOBaHMH (yH/IaMEHTOB;

BBISIBJICHUE 30H BO3JICHCTBHS TEPMaIbHBIX BO;

BBIABJICHHE 30H HApyLICHUS peXHMa NOA3EMHBIX BOJA 32 CYET YTEUeK W3 BOAOHECYIINX
KOMMYHHKaLUH;

oOHapyKeHHE MeCT IPOTEKaHWs W ICHCTBHA (DU3UKO-XUMHUYECKUX IPOIECCOB, BIIUSIONMX Ha
3arpsA3HEHNE TE0JIOTHYECKOH Cpe/Ibl;

OLIEHKA U NPOTHO3 YCTOMYMBOCTH TEPPUTOPUN OCBOEHHUSI.

5.7.2. TepMoMeTpHsi OCYIIECTBISETCS KaK MOJEBBIMHU, TaK U JIA00OPATOPHBIMHU METOIAMHU.

[TonmeBrle w3MepeHUs CleAyeT BBHINONHATE B cooTBeTctBUM ¢ ['OCT 25358. U3mepeHus
TEMIICPATYPbl NOJIKHBI BBINOJIHATHCA B 3apaHECC MOATOTOBJICHHBIX W BBICTOAHHBIX CKBaXKMHaX. I[.H)I
HN3MEPCHUA TEMIICPATYpPhl I'PYHTOB HE JOIYCKACTCA HCIIOJB30BaAHHUE CKBAXKWH, 3alIOJTHCHHBIX BOI[OI‘/‘I
WM IPYTON JKUIKOCTBIO.

[Ipn TepMOMETPHM HWCHOJB3YIOTCS TEPMOMETPHI JIIO00r0 THMA (TEPMOMETPHI PaCIIMPEHUs,
TEPMODJICKTPUUECKHE  NPHOOPBI,  TEPMOMETPHI  CONPOTUBIEHHS —  METAJUIMYECKHE WU
MOJYTIPOBOTHUKOBBIE ITPUOOPHI), UMEIOIINE CIEAYIONTYI0 HHCTPYMEHTAIBHYIO TOTPEIIHOCTb:

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

+0,2 °C B ananazonax temmneparyp +3 — +10 °C n -3 —-10 °C;

+0,3 °C B auama3onax temmeparyp cBoire +10 °C u mamxke -10 °C.

Pe3ynbpTaThl TEPMOMETPHUH CIEAYET OPOPMIIATH B TAOIMUHOHN (popMme B BHIE CBOIHOMN BEIOMOCTH U
B BHJE TPa(hMKOB pacIpeaeleHUs] TEMIIEPAaTyphl M0 TIIyOHHE 10 KaXKI0H CKBa)KMHE IPH OJHOPA30BBIX
M3MEpEeHUsIX WIK B BHJE TPa(QUKOB TEPMOU3OILIET (B KOOPJUHATAX TJIyOWHA M BpeMs) JUIsl PEKHMHBIX
MU3MEpPEHUN 10 OTIENBHBIM CKBaXXMHAM. J[JI1 ONHOKPAaTHBIX M3MEPEHUM MO sy CKBaXUH CTPOATCS
rpaduky U30TepM (B KOOpAMHATAX TIyOMHA M PAacCTOSIHUE MEXIY CKBaKMHamu). ['paduku u3orepm,
KakK IpaBHJIO, CIEAYEeT COBMENIATh C T€0JOrMYEeCKUM Pa3pe30M, Ha KOTOPOM ITOKa3bIBAIOTCSl TPAHHIIBI
pas3zena TanblX W MEp3JIbIX T'PYHTOB, MOJYYEHHBIE 110 pe3ysbTaraM WH)KEHEPHO-T'€OJIOTHYECKOH M
reo(U3MYECKON pa3BeKH, C yKa3aHHEM BPEMEHH IIPOBECHUS 9THX PadoT.

5.8. ConyTcTBYI01IME METOBI

5.8.1. Kagepnomempus BBIOIHSAETCS U1l U3MEpeHHUsT (HaKTUIECKOTO JUaMeTpa CKBaXKHH, KOTOPBIHA
MOJKET OBITh KaK OOoJbIle HOMHUHAJIBHOTO (IIPH MPOXOJKE PHIXIBIX IMECKOB, CHIBHOTPEIIMHOBATHIX
MOPOJI, KaBEPHO3HBIX M3BECTHSIKOB W T.M.), TAK U MEHbIIIE HOMHUHAIHLHOTO (B WMHTEpBaJe MPOXOIKU
TUTACTHYHBIX TIMHUCTHIX TPYHTOB).

JlnaMeTp CKBaXKMHBI U3MEPSIETCS] C TIOMOIIbI0 KaBEPHOMEPOB, OLICHWBAIOIIUX CPEAHHUH IHaMETp
CKBXXHHEI, U KaBEPHOMEPOB-TIPODUIEMEPOB, ONPEACIIIIOMUX (POPMY CEUCHHUSI CKBAKHHBI HA Pa3HBIX
yuacTkax. KaBepHOMeTpHYecKas ammapaTypa BBIYCKAeTCS B BHJAC OTICIBHBIX NPHOOPOB U B
KOMIUIEKCE C KapoOTaXHBIMH THpuOOpaMM ¥ CTaHOUsAMH. llepeq  HadaioM  HM3MEpECHUN
KaBepHOMETpPHUECKas ammaparypa JJOJDKHA TPOXOAWTh TPAAYHPOBKY. B Tmporecce wu3MepeHUs
JMaMeTpa CKBAKHUHBI 3aIMCHIBACTCS KaBEpHOTpaMMa, OOBIYHO PETUCTPUpyEeMas B MaciuTade TiIyOWH
1:200 u 1:500. Macmtab 3amucw guaMeTpa damie BEIOMpaeTcs 5 cM/cM, W TpH JeTalbHBIX
HCcIenoBanuax — 1-2 cm/cM.

B reodmsuke maHHBIE KaBEepHOMETPWH HWCHONB3YIOTCS Ui MHTEpIperanuu marepuainoB BK3 u
PaInOaKTHBHOTO KapoTaxa.

5.8.2. Hnxnunomempus BBIIOTHICTCS I M3MEPCHHS UCKPUBJICHUS CKBAYKHHBI C 1IEJBI0 KOHTPOJIS
32 CMEIIEHUEM OCU CKB)KHMHBI OT 33JJaHHOTO HaIpaBiieHUs. VICKpUBJIeHHE CKBRXKUHBI ONIPEACTISETCS 10
IIByM yTJIaM: 3€HUTHOMY VTJIy ( OTKJIIOHEHHS CKBaXHHBI OT BEPTHKAIN M a3UMYTy O BEPTHKAIBHOU
MJIOCKOCTH, B KOTOPOH JIEKHUT OCh CKBaXXUHBI. V3MepeHue yria U a3uMyTa UCKPHUBJICHUS CKBaXKUHBI
MPOU3BOIUTCS C TIOMOIIBI0 HHKJIMHOMETPOB JIBYX THIOB. Hanbosee pacnpocTpaHeHbl HHKIMHOMETPHI
C JTUCTAHIIMOHHBIM JJIEKTPUUECKUM H3MEPEHHEM, OCHOBOW KOTOPBIX SIBJISIIOTCSI OTBEC M MarHUTHAas
cTpenika. BTopoii T — 3TO rHPOCKONMUYECKHUE WHKIMHOMETPBI, B KOTOPBIX MPUMEHEHBI THPOCKOIIBI C
TpeMs CTCTICHSIMH CBOOO/IEI.

[To pe3ynmpTaTaM M3MEpEHUS YyIia W a3WMYyTa UCKPHUBICHUS CKBKHHBI CTPOUTCS MHKIMHOTpaMMa
— MPOEKIUS] OCH CKBaKHMHBI HAa TOPU3OHTAIBHYIO IJIOCKOCTb, BBIMIOJHEHHAs! MOCJIEA0BATEIHLHO MO
OTIENIFHBIM MHTEpBaJiaM, Kak mpaBmiIo, B Macimrade 1:200.

WukmHOMETpHS B HWHXXCHEPHOH TEO(QHM3MKE MPUMEHSETCS KaK BCIIOMOTATENBHBIA METOX TIPH
MIPOU3BOJICTBE CKBAXXHMHHBIX M3MEpPEHHUN. VHKIMHOMETPHS MCHONB3YETCS Ui TOYHOTO OIPEICICHUS
PACCTOSIHUS ~MEXKIYy CKBOXHHAMHM TIPH  CEHCMHUYECKOM, AaKyCTHYECKOM H  PaJdOBOIHOBOM
MPOCBCUMBAHKIX, 4 TaKXKE MPH HAOIIOACHUAX 3a TI'COAMHAMHYCCKHMH MPOIECCaMHU (OMOI3HIMH,



ceilcMOTeHHBIMH, KPUIIOBBIMU M JPYTUMH CMEIIEHUSIMH TTOPOJ] U TPYHTOB).

6. THZKKEHEPHO-I'EOJIOT'HYECKHE 3AJJIAYU U TEOOUZNYECKHUE METO/bI UX
PEIHIEHUA

6.1. N3yyenne B niiaHe 1 pa3pe3e IMOJI0KEHUA Ie0J0rHYeCKUX MPaHuIl

6.1.1. V3yueHnne B maHe W pa3pe3e MOJOKEHHS T'EOJOTHUECKUX TPaHUI] HPOTSHKEHHBIX W
OTPaHWYEHHBIX 0 pa3MepaM I€OTOTHUECKHX TeJl BBIIONHACTCS NIPH PEIIEHUN IIPAKTUYECKH BCEX 3a/1a4
WHKCHEPHO-TEOJOTHYECKNX U3bIcKaHui. K 3amadam, CBA3aHHBIM C M3YyYEHHEM IPOTSKCHHBIX
TEOJOTMYECKNX TPAHMIl, OTHOCATCS TIIONIOKEHHs, W3JOXKeHHble B mi. 6.1.2—6.1.8. H3yuenue
MECTOIIOJIOKEHHSI, TIyOUHBI 3ayieraHuss W (OPMbI JIOKAIBHBIX T'€0JIOTHYECKUX HEOJAHOPOIAHOCTEH
CBSI3aHO C 3aJa4aMH, TIepeurcIeHHbIMHY B 1. 6.1.9—6.1.16.

6.1.2. Onpedenenue penvegpa nOGEPXHOCMU CKANLHBIX U MOWHOCMU NEPEKPLIGAIOWUX UX
oucnepcuvix epynmos. OmpeneneHne OCHOBAaHO Ha CKayKOOOpa3HOM HM3MEHEHHH (CBEpXy BHH3)
CKOPOCTEH TNPOAOJIBHBIX M IOINEPEYHBIX BOJH, YAEIBHBIX AJIEeKTpuueckux conpotuBieHni (YOC) u
IUTOTHOCTH KOHTaKTUPYIOLIUX TTOPOI.

OCHOBHBIMH METOaMH HCCIECAOBaHUS SBISIFOTCS: CEMCMOpas3BeaKa METOJOM IPETOMIICHHBIX
(MIIB) u otpaxennsix (MOB) BomH, smekTpopasBelka ITOCTOSSHHBIM TOKOM B MOIU(UKAIIX
BEPTUKAJIBHBIX AIEKTPHUECKUX 30HAMpoBaHni (BD3), 4aCTOTHBIX AIIEKTPOMArHUTHBIX 30HIUPOBAHUI
(UYBM3) u 3ouamnpoBanuii craHoBierrneM nomns (3CII). Bee Bunsl reopusniaeckoro mpoQuiInpoBaHus
BXOAAT B COCTaB BCIIOMOTATENbHBIX METONOB. [IpM Hammumy CKBaKMH B KOMIUIEKCE IOJIKHBI
UCIIONIb30BaThCsl T€ BUJBI KapoTaxka, KOTOpble (UKCHPYIOT yKa3aHHbIE Pa3linuusl KOHTAKTHPYIOIINX
TPYHTOB IO TIEPEYHMCICHHBIM BBbIIE CBOWCTBaM. JlaHHBIE KapoTaxa, JIaDOpaTOpHBIX U
napaMeTpUuecKuX HM3MepeHHi Ha o0Opa3lax, KepHe M Ha OOHa)KEHHAX MCIHOJB3YIOTCS ais Oojee
TOYHOHM MHTEPIIPETALNH PE3yIbTaTOB HA3EMHbIX HAOJIIOICHHH.

6.1.3. Pacunenenue paspe3a CKAIbHbIX U OUCNEPCHBIX NOPOO HA CIOU PA3IUYHO20 AUMONIO20-
nempoepaguueckoeo cocmaga OCHOBAaHO Ha pPAa3MUUM IIOPOJ MO WX (UIMYECKHM CBOWCTBAM.
OCHOBHBIMU T€O(pHU3NIECKUMH METOAAMH DEIICHHs 3TOHM 3amaud SBISIFOTCS: 3MeKTpopassenka (BO3,
3CII), ceitcmopassenxa (MIIB u MOB), menpepsiBHOe ceiicmuueckoe npodunupoBanne (HCII) Ha
aKBaTOpHWsX, paanoBosHOBoe mpocBeunBanne (PBII) m OonpmmHCTBO BHIOB KapoTaxka. Pomb
BCIIOMOTaTENbHBIX METONOB MOTYT Wrpatb UOMS3, BepTuKalbHOE celicMHYECKOEe MPO(IINPOBAHHE
(BCII), meTozs! Ber3BanHoOU nosstpu3arw (BIT) u PJI3.

6.1.4. Onpedenenue mowHocmu Kopuvl 8bleempusanus (IK302eHHolU mpewurosamocmu). B ocHOBe
peLIeHUs 3aJaull JISKHUT OTIIMUYME COXPAHHBIX MOPOA OT BBIBETPEIBIX (TPELUIMHOBATHIX) MO yIEIbHBIM
AIIEKTPUYECKUM COMPOTHBJICHUSIM, CKOPOCTSIM YIPYTHMX BOJH U KOd(QduUIMEHTaM HX 3aTyXxaHHs, a
TaKKe IMOJIIPU3yEMOCTH U TUIOTHOCTH.

OCHOBHBIMU U BCIIOMOTaTEIbHBIMU METOJIAMH SIBIISIIOTCSL TPAKTHUECKH TE XKe, YTO U MEePEeUHCIICHBI
BI. 6.1.2.

6.1.5. Onpedenenue enyounvl 3anezanusi 6000ynopog u ux yerocmuocmu. OU3NIECKUE OCHOBBI
pelIeHus 3aJa4 ¥ METO/bI €€ PEeLIeHus Te XKe, YTo U B 11. 6.1.3.

6.1.6. Onpedenenue enybunvl 3anecanusi NOOIEMHBIX 800 (YPOBHS ZPYHMOBbIX 600) U MOWHOCMU
B000HOCHbLIX 20PU3OHMOB 6 ODJIOMOUHbIX U MPEWUHOBAMBIX CKANLHLIX U NOLYCKAIbHBIX NOPOOAX.
OCHOBHOE OTJINYHE BOJOHACHIIICHHBIX ITOPOJ] OT HEBOJOHACHIIICHHBIX 110 MIEKTPHUECKHM CBOWCTBAM
MPOSIBISIETCS] B TOM, YTO MEPBBIE XapaKTEPU3YIOTCS CYIIECTBEHHO Oosiee HU3KNMHU 3HaueHHAMH Y OC n
Oosee  BBICOKMMH 3HAUEHMSMH JAUDJIEKTPUYECKOH TMpoHUIaeMocTd. Hawmbonbiime —paszauyus
HaOJI0JAl0TCsl B TIECKaX, TAICYHUKAX, TPEIIMHOBATHIX CKAIbHBIX IOPOIaX ¥ 3HAYUTEIBHO MEHbIIIE — B
JIICTIEPCHBIX MOPOJAAX, COJEPKAIIMX OOJNbIIOE KOJMYECTBO YaCTHI[ INIMHUCTOH (pakiuu, a TaKkKe B
HETPELIMHOBATHIX CKaJbHBIX MOPO/aX.

CKOpOCTH pPaclpoCTpaHeHHs TNPOAOJBHBIX YIPYIMX BOJH Ha TPaHUIE BOJOHACBHIIICHHBIX H
HEBOJIOHACHIIIEHHBIX TIOPOJI TPETEPIIEBAIOT CKAauYKOOOpa3HOE YBEIMYEHHE, IPU ITOM CKOPOCTH
TIOTIEPEYHBIX BOJIH U3MEHSIOTCS HE TaK PE3KO.

OCHOBHBIMH TE€O(M3UYECKHMMH METOJaMH pEIICHMS 3a/aud  SBISIIOTCA:  DJICKTPOpa3BeaKa
MOCTOSTHHBIM TOKOM B MOJU(HKAIMAX BEPTUKAIBHBIX 3JICKTPUYECKUX 30HAMPOBAHUI METOAOM
comporuBieHuss (B33) wu BemBamHbIX moteHmmanoB (B33  BII), ceiicmopasBemka MeTOIOM
npenomieHHBIX BosH (MIIB), a Taxoke PJI3. Jlns KonMdecTBEHHBIX OLIEHOK COJEPKAHUS BOIBI MOXKET
OBITh UCTIOJIL30BAaH METOJ] MPOTOHHOTO MarHUTHOTO pe3onanca (IIMP).

6.1.7. Onpedenenue enybumnvl 3anecanus, MOWHOCMU U PACHPOCMPAHEHUS JUH3 U 2OPUIOHMO8
3aCONEHHBIX 600 U KpUON3206. | TaBHOW OTIMYMTENLHON 0OCOOCHHOCTHIO 3aCOJIEHHBIX BOJI (PaCTBOPOB)
SBJISIETCSI 3HAUMTENbHOE MOHMKeHne MX YOC INpH yBeNMUEHMH KOHLEHTPALWH M HE3HAYMTEIbHas



M3MEHYHBOCTbH OCTAILHBIX XapaKTEPHCTHK.

OCHOBHBIM Teo(M3MYECKUM METOJOM pelleHHus 3Toi 3amaun siiusercs BD3. B kauectBe
BCIIOMOTaTEJIbHBIX METOJI0B Hcnonb3ytoTess B33 BII, UOM3, 3C, PBIIL.

6.1.8. Onpedenenue 6 niane u pazpese nONOICEHUL 2PAHUY MEP3TbIX U Hemepsvlx nopoo. Ilepexon
MIOPOJI, COAEPIKAIMX B CBOEM COCTaBE BOAY, B MEP3JIO€ COCTOSIHAE COIPOBOKAAETCS CKAYKOOOpa3HbIM
yBenmmueHneM uXx YOC M CKOpocTed YIpyTruxX BOIH, BeJIHMYMHA KOTOPBIX TeM OoIbIle, YeM OoJbIie
CBOOOIHOMN BOABI COAEPIKUTCS B TOPOJIE.

OCHOBHBIMH METOJAaMH SIBIISIFOTCSL DJIEKTPOPA3BEIKa METOJOM CONPOTHBICHHH B pa3IMYHBIX
MOIU(UKAIIIAX, YACTOTHBIE METOIBl 30HAMpOBaHWSA W mpoduimpoBanus (UOM3, ADMII, BUDII,
HOII, PBII, PJI3) u ceiicmopaszsenxa (MIIB, CIIIIb, MOB, BCII). BciomoraTeabHbIMU SIBIISIFOTCS
MeToJ BEI3BaHHBIX oTeHImainoB (B33 BII), ectectBennrix norennuanos (EIT), pagunokum.

6.1.9. Onpedenenue onybunvi 3anecanuss U MOWHOCHMU GHYMPUSDYHMOBHIX 16008 U 16008,
sanezarowux ¢ nosepxrocmu. Jlen Hapsgy € Mep3NIbIMH IECKaMHU XapaKTepU3yeTcs OOIbIIUMU
3HaueHUAMHU YOC U CKOPOCTSMH YIPYTUX BOJIH, MEHbIIEH MIOTHOCTHIO U MEHBIIEH AUINEKTPUUECKON
MIPOHHUIIAEMOCTBIO TI0 CPABHEHHMIO C BIIarOHACHIIIEHHBIMU MOpoJaMu. B oTiimune ot cnaboMarHUTHBIX
TJIMH JIeJ] PAaKTHYECKH HEMarHUTeH.

OCHOBHBIMH METOJIaMH HCCIIEOBAHHS BHYTPUTPYHTOBBIX JIBJIOB SIBIISIFOTCS T€ K€ METOJBI, YTO U B
n. 6.1.8. Bo3moxxHOCTE ucmonb30BaHus ceiicmopassenqkn MOB oOycnmoBneHa cymiecTBOBaHHEM
OTJIMYMS AKyCTHYECKOM JKECTKOCTH JIbla OT BMEMIAIOUIMX IIOpoJ. BcrmomorarenbHble METOIBI —
rpaBHpa3Belka 1 MArHUTOPA3BEAKa UCIIOIB3YIOTCA B CIydae JOCTATOYHO KPYIHBIX CKOIUICHUH JbJa.

OCHOBHBIMH METO/AaMH OIPEAEICHUs MOIIHOCTH JIETHWKOB M KPYNHBIX Halleneil SBISIOTCA
PaIMOIOKAMOHHOE 30HIMpOBaHKe U ceiicMopassenka (MIIB u MOB).

6.1.10. Buisagnenue u OKOHMYpUSAHUE 30H NOBLIUEHHOU MPEUUHOBAMOCTU, EKMOHUYECKUX
HApYWEeHUll U aKmuGHbIX paspbieHblx cmpykmyp. OCHOBHBIM CIIOCOOOM HAaOJIONEHUMN SIBISETCS
npoduinpoBanre. B kauecTBe OCHOBHBIX METOAOB HCCIEIOBaHUA Hcmoin3yroTes: JI1, BO3, MIIB,
MOB, OI'T, IBMII, I'-3, M, T, a B kauectBe BcriomoratensHbIX - BCIT, HCII, Kap, U5M3, PJI3, B33
BII, PBII, EUDMIT3.

6.1.11. Obnapyocenue u okonmypueanue 6 Niane U paspese Kapcmosvlx NOJOCHmel U NOO3EMHBIX
svipabomox. OCHOBHEIMH MeTomaMu sBisioTcs: B33, BUOJII, PBII, MIIB, OI'T, CII,
MUKporpasupassenka, PJI3. B kauecTBe BcmoMmorareiabHbIX MeTOAOB mpumenswoorcs [-0, EII,
pesuctusuMetpusi, M3T, ENOM3, AD.

6.1.12. ObHnapysicenue u okoHmypueanue 6 niawe u paspese OMOeIbHbIX JeOSHbIX Mell PA3IUYHOU
Mopgonocuu  (n1acmosslx, NOBMOPHO-IHCUNLHLIX) U 30H NO8vlueHHOU avoucmocmu. Hapsagy c
OCHOBHBIMHM METOJ]aMH, aHAJIOTUYHBIMHM HMCIOJIB3YEMBbIM IIpU pelleHuH 3aaau 1. 6.1.9, B kauecTBe
BcrioMoraTesbHbIX ucnoib3ytorcss MIIIL, PBII, BrlicokoTOYHas rpaBupa3sBelka U, INPU HaJIUM4dU
MarHMTHOHM BOCIPUUMYHMBOCTH Y BMEIIAIOIIUX TT0OPOJ], — BBICOKOTOYHAS MAarHUTOpa3BEIKa.

6.1.13. Oxormypusanue u onpedenenue MOWHOCMU MAIUKOG, NEPENeMKO8 U MeP3IblX NOPOO cpeou
maneix. T 3aa4¥l PEIIAOTCsl METOJaMH, TIEPEYUCIICHHBIMU B I1. 6.1.8 1 0a3upyIOIIMMHUCS Ha TeX JKe
(pu3MUECKUX OCHOBAX.

6.1.14. Onpedenenue 6 niane u paspese NONOACEHUS. SPAHUY 3ACPAZHEHHBIX NOPOO (8 MOM HUCTe
paouoaxmugnviMu eewjecmeamu). BeiOOp METOMOB OCYIIECTBIISICTCS HA OCHOBE allpHOPHOTO 3HAHUS
CBOWCTB IOpOJ, MPETEPIICBIINX H3MEHEHUS M CTereHW n3MeHeHHWid. llenecooOpa3HO BHIMOIHEHHE
CHELUATbHBIX TapaMEeTPUIECKUX M3MepeHuil. BbIOpaHHBIE METONBI B 3aBUCHMOCTH OT KOHKPETHBIX
3aJad UCTONB3YIOTCS B MOIMU(HKALMIX 30HAWPOBaHMSA WM npodunupoBanus. [Ipu 3arps3HeHuu
PaaroaKTHBHBIMH BEIIECTBAMH OCHOBHBIM METOJIOM SIBIISIETCS] paJHOMETPUIECKast ChEMKa.

6.1.15. Jlokanuzayuss mecm paszepy3ku NOO3EMHBIX U MEXHO2EHHBIX 800, MeCm QUIbMPAyUU 800
uepes 3eMisiHble Coopydicenusi. BBIXOJ MOJ3EMHBIX BOJ Ha MMOBEPXHOCTh U BCE MPOLIECCHl (PUIBTPALIIH
COIPOBOXK/IAIOTCSI TIOSIBIICHUEM €CTECTBEHHBIX MOTECHIMAJIOB, KaK MPaBUIIO, MOJOKUTEIbHBIX B MECTaX
pasrpysku.

OcHOBHBIMU MeToAaMu siBnsAw0TcA: pesuctuBumerpus, EII, tepmomerpus, BO3 BII, PBII, a
BCIIOMOTaTeIbHBIMU — 3JIeKTponpoduuposanue, MIIB Ha MpooIbHBIX BOJIHAX.

6.1.16. Jlokanuzayus mecm KOppo3uu uiu ORACHOCMU KOPPO3UU NOO3EMHbIX MemAaiiuiecKux
coopyacenuii (IIMC). Pemenne 3amadun JIOKaJIM3aMKA MECT KOPPO3UM OCHOBAHO HA MOSBICHUH B ATHUX
MecTax aHOMAJIbHBIX JUICKTPUUECKUX MOTECHIHAJIOB JJIEKTPOXMMHYECKOI0 TeHe3uca. (OCHOBHBIM
METOJIOM SIBIISIETCS MPOHIMPOBAaHNE WM CheMKa MetooM EIT.

OreHKa KOPPO3HOHHOM OMACHOCTH B PE3yNbTaTe JEWCTBHS ONy’>KAAIOMNX TOKOB M arpeCCHBHOCTH
BMEIIAMONIEH CPe/ibl MO OTHOIICHHIO K CTaJbHBIM TO/3EMHBIM COOPYKCHHUSIM IMPOHM3BOAUTCS MyTeM
CTIEIUANBHBIX M3MEpPEHUH, BhIMONHIeMBIX B cooTBeTcTBUU ¢ 'OCT 9.602—89*. B ocHOBe MeTona
JKUT HM3MEPEeHHE pAa3HOCTH TMOTEHIMAIOB MEXIY OSTaJoHOM wH3 cranu uiau camoro [IMC wu
9JIEKTPOJIOM CPaBHEHHSI.



Hamuume Onyxaalomux TOKOB B 3€MJIE ONPEIEISETCS C IIOMOINBI0 H3MEPEHUS pPa3HOCTH
MOTEHLMAJIOB MEXAY JAByMsS TOYKAMHM Ha IIOBEPXHOCTH 3€MJIM IIPU Pa3HOCE HW3MEPHUTENILHBIX
3JeKTpoI0B, paBHOM 100 M, pacronararonuxcst B JBYX B3aMMHOIEPHECHANKYJISPHBIX HaIlPaBICHUAX
yepe3 kakable 1000 M Tpaccel. 3amepbl Mpou3BoAsATCs yepes Kaxaple 5S—10 cekyHn B Teuenne 10—15
MHHYT.

6.1.17. Obuapyscenue u nokanusayus 8 NiaAHe U paspese OMOEeNbHbIX MEeXHUYEeCKUX 00beKmos
(UHIHCEHEPHBIX KOMMYHUKAYUL, NocpebeHHblX QyHOamMenmo8 u np.). BEIOOp METOIOB OCYIIECTBIIICTCS
Ha OCHOBE alpHOPHBIX 3HAHUH O CBOMCTBaX MCKOMOTo o0bekTa. Hanbosiee nHpOpMATHBHBIMH MOTYT
651Th PJI3, MukpomarautHas ceemka, EIT, IOMII, JJUII.

6.2. N3yyenne cocraBa, CTPOeHHs, COCTOSIHMS U CBOMCTB I'PYHTOB

6.2.1. 3yuenue cocraBa, CTPOSHHS, COCTOSHHS U CBOWCTB I'PYHTOB BBITIOJIHSETCS MapajliesIbHO C
W3y4YEHUEM T'€0JIOTMYECKOI0 CTPOCHUSI MacCHBa, HO MOXET SIBISITHCS M CAaMOCTOSTENLHOM LENbI0 U
BBITIOJTHATHCS IO CIIEIMAIBEHO COCTABIEHHOM IpOrpaMMe.

6.2.2. Onpenenenne (QU3NKO-MEXaHUYECKUX XapaKTEPUCTHK I'PYHTOB IO JaHHBIM Ie0(pU3nYecKuxX
WCCIIEOBAaHNUN CIIeyeT IPON3BOIUTH Ha OCHOBE KOPPEISIIMOHHBIX 3aBUCHMOCTEH, YCTaHOBIICHHBIX
JUIL  ONpENENEHHBIX JIMTOJOTMYECKUX pA3HOBHUAHOCTEH TIOpOJ € YYETOM HX PETHOHAIBHBIX
ocoberHocTel. IIpy OTCYTCTBMM KOPPETSLIHOHHBIX CBSI3€H, MONYYEHHBIX Al TPYHTOB H3y4aeMOTO
oOBpexTa (Hambomee OOOCHOBAHHBIE OIICHKH), MOTYT OBITh HCIIOJIb30BAaHBl KOPPEIIIUOHHBIE
3aBHCHMOCTH Ul TPYHTOB-aHAJIOTOB (IIPUOIIKEHHBIE OIeHKN). [IpuMeps! Takux CBsI3€H, MOMy4eHHBIX
Ha OCHOBE OOOOIIEHWS [aHHBIX OSKCIHEPHMEHTAIbHBIX MCCICIOBAHMH pPa3MUYHBIX TPYHTOB B
71a00paTOPHBIX U HATYPHBIX YCIOBHSIX, NPHUBEACHBI B aHAJIUTHUeCKOi (opme B mpuiioxkenud E u B
rpadudeckoil popme B npritoxkenusix JK—H.

6.2.3. Ilpu onpeneneHnn (GU3MKO-MEXaHMYECKUX CBOWCTB TIPYHTOB B MAacCHBE Ha OCHOBE
WCIIONIb30BaHMs KOPPEISIIIMOHHBIX CBsI3€H, YCTAaHOBJICHHBIX NPU H3yYeHWH OOpasloB, CieayeT
YUUTBHIBATh MAacIITAOHBIH 3(P(EKT U1l KOHKPETHOH I'e0JI0rnIeCKON CpeIbl.

6.2.4. Onpedenenue numonoeo-nempoepaguueckoeo cocmasa nopoo. PemeHne 3amaud OCHOBaHO
Ha 3aBHCHUMOCTH JJICKTPHUUECKHX, YIPYTHX M OPYTHX (U3MUECKHX CBOMCTBAX MOPOJ, OMpPEAEIIEMBIX
IpU reoU3MIECKNX UCCIEIO0BAaHMAX, OT UX JIMTOJIOTO-TIeTporpaduyeckoro cocraBa (mpuioxernus XK,
W). VYcraHoBneHne 3aBUCHMOCTEH MEXTy Teo(pHU3WYeCKUMH TIapaMeTpaMd W JIUTOJIOTO-
neTporpauuecKuMy  NPU3HAKAMH ~ COCTaBa TPYHTOB  IPOBOAWTCS IIPU  HCIIOJNB30BAHHHU
IapaMeTpUUECKUX N3MEPEHUH B CKBa)KMHAX, TOPHBIX BBIPAOOTKaX, Ha 00pa3lax U Ha OOHaKCHUSX.

OCHOBHBIMU T€0()M3NYECKUMH METOJAaMU TPU pEIISHHH 33/1aud SIBISIOTCS JJIEKTpOpa3Belka Ha
nocrostHHOM Toke, B33, BO3 BII, ceficmopassenka MIIB Ha npo1oiabpHBIX U TONEPEUHBIX BonHaX. [Ipu
HAJINYMY CKBaXXKHH Hcnonb3ytoTcs BCII, celicMonpocBeunBaHue, pa3indHble BUABI KapoTaxa.

6.2.5. Onpedenenue mpewunosamocmu u ROPUCOCMU CKAbHLIX nopood. PelieHue 3amadn
OCHOBAaHO Ha pa3JIM4MM CKOPOCTEH pacnpoOCTpaHEHUs] MPOAOJBHBIX MW TIONEPEYHBIX BOJIH H
9JIEKTPOCONPOTHBIICHUS B CKAIBLHBIX OPO/IaX MPH Pa3In4yHON CTENEHU TPEIMHOBATOCTH. C MOMOIIBIO
COYETaHMS CEHCMOpa3BEIKHM B HA3eMHOM H CKBAXHMHHOM BapHaHTax C  YJIbTPa3BYKOBBIMHU
M3MEPEHUSIMH CKOPOCTEH YIIPYTHX BOJH B 00pa3nax (KepHe) CKaJbHBIX MOPOJ OINperessieTcs: oomas
MYCTOTHOCTh (TIOPHUCTOCTH) TOPOJ] KaK B 30HE aj’pallid, TaK M B 30HE IIOJHOTO BOJIOHACHIIICHHUS.
[Ipumenenne 35eKTPOpa3BeaKN TPEOYET YCTAaHOBIECHHS KOPPESIIMOHHBIX cBs3e YOC co CTENeHbo
TPEIINHOBATOCTH U TIOPUCTOCTH MOPOJ IMyTEM M3MEPEHHS 3JIEKTPHIECKUX CBOIMCTB IMOPOJ B MOJIEBBIX
YCIIOBHSIX | B JTA0OPAaTOpWH Ha 00pasmax.

OCHOBHBIMH ~ I'€O(H3MYECKUMH  METOJaMH MpU  PEUICHWH 3a/1a4ud  SBJSIETCST  Ha3eMHas
ceiicmopasBeaka MIIB Ha mnpoJoNbHBIX W TOMEPEYHBIX BOJIHAX, CKBa)XMHHAs ceilicMopa3Beaka
metogamu BCII u mpocBeunBaHus MeXay ckBakuHaMu, Y 3K, n3mMepeHus ckopoctel ynpyriux BOJH B
o0pa3iax mopoj. BecomorarenbHbBIME METOIaMU SIBIISTIOTCS 3eKTpopasseaka BO3 u KB33.

6.2.6. Onpedenenue 600HO-usuueckux ceoticmé nopoo. OueHka KodpduuueHta QuIbTpaIyu
JIICTIEPCHBIX TOPOJ MPOU3BOAMTCS TI0 KOPPENSIHOHHBIM 3aBUCHMOCTSIM MEXIy KOd(QQHUIHEHTOM
(unpTpanyy MOPOA M UX YAETHHBIM 3JIEKTPUYECKUM COIPOTHUBIICHHEM, a TaKKe MOJISIPU3YEMOCTBIO
JIMDJIEKTPUYECKON TPOHMIAEMOCTBIO, YCTAaHABIMBAEMbBIM JUII KOHKPETHBIX YCJOBHHA. B CKambHBIX
MOpo/iaX TAaKHE 3aBHCHMOCTH yCTaHABIMBAIOTCA MEXIY K03((hunneHToM (GuibTparmy U CKOPOCTHIO
MPOJIOTBHBIX BOJIH.

6.2.7. Onpeoenenue OehopMayuoHHbIX U NPOYHOCHHBIX CEOUCME CKAIbHBIX Nopoo. 3anava
peliaercs, Kak MpaBmiIo, C MOMOIIbI0 KOMIUIEKCA CEHCMOAaKyCTHYECKHX MeToNoB. [lisi ormpezesneHus
CTaTUYECKOT0 MOJYJIsl YIIPYrOCTH, MOy Jedopmainuu, npesena MPOYHOCTH Ha OJJHOOCHOE CKaTHE
UCIIOJIB3YIOTCSI YCTAHOBJICHHBIE KOPPEJISLMOHHbBIE 3aBUCMMOCTH MEXKIY YKa3aHHBIMH NapaMeTpamMH C
OJTHOM CTOPOHBI U CKOPOCTSIMH TPOJOJBHBIX W IIONEPEYHBIX BOJH M JAWHAMUYECKHUMH MOJYJISIMU



YOpPYyrocTd — ¢ Apyroi (mpunoxenue E).
CKOpOCTH YIPYTHX BOJIH U, CJIE€JOBaTEIbHO, YIPYrHe MOy (C UCIOIb30BaHHEM MH(OopManuu o
IUIOTHOCTH TIOPOJI B MAacCHBE) OIpPEICISIOTCS: B CKBRKHWHAX METOJAMHM CEHCMOaKyCTHYECKOTO

kaportaxka u npocseunBanus, BCII, ¢ nosepxHoctu — ceiicmopasseakoil MIIB Ha npogoibHBIX U
MONIEpEYHbIX BOJIHAX, B JA0OPaTOPUH — IIyTEM H3MEPEHHs CKOpOCTEeH YJIbTPa3ByKOBHIX BOJH B
o0pasmax.

HccnenoBanus B IIMPOKOM AMAIa30HE YacTOT IO3BOJIAIOT YYUTHIBATH MAacIITaOHBIA 3QQEKT u
00OCHOBaHHO OCYIIECTBIIATH MEPEX0Jl OT MapaMeTpoB, MOIyYEHHBIX HA MalblX 00beMax I'PYHTOB, K
napaMeTpaM U3ydaeMoro MaccuBa.

6.2.8. Onpedenenue @usuueckux coUCME OUCNEPCHBIX NOPOO (NIOMHOCMU, GLANCHOCTIU,
nopucmocmu). OCHOBHBIMH METOJIaM{ OIPENENICHNs INIOTHOCTH U BJIQXKHOCTH AWCIIEPCHBIX HOPOJ (B
TOM 4YHCJIE€ MEpP3/bIX) SBSIOTCA PaJAMOM30TONHBIE M3MEpeHHsA. BcrmoMoraTenbHBIMH MeETOdaMHU
SBIISIIOTCSL CEHCMOpa3BeIOYHbIE U AJIEKTPOPA3BEIOYHBIC, PE3yJIbTaThl KOTOPBIX HCIIONB3YIOTCS IS
OTIpeJIeTICHNs] NCKOMBIX IapaMeTpoB TPYHTA IO YCTaHOBJIEHHBIM KOPPESIIMOHHBIM 3aBUCHMOCTSIM
MEXIY IUIOTHOCTHIO, BIQ)KHOCTBIO M IOPUCTOCTBHIO C OAHOW CTOPOHBI M CKOPOCTSIMH YIPYTHX BOJIH U
3JIEKTPOCONPOTHBIIEHHEM — ¢ apyroi (npunoxenus E, XX, U, JI).

B kauecTBe OCHOBHBIX METOJOB HCIOJIB3YIOTCA KapoTaxhsle meroasl [TM, HHM, a B kauectBe
KOCBEHHBIX — Ha3eMHas M CKBaKMHHas ceCMOpa3Belka Ha IPOJONBHBIX M IONEPEYHBIX BOJHAX
(MIIB, BCITI, ceiicMonpocBedunBanme), a Takxe 31eKkTpopassenka BO3, kaporax KC n PBIL

6.2.9. Onpeodenenue npouHOCMHbIX U 0ePOPMAYUOHHBIX CEOUCME OUCHEPCHBIX (MATBIX U MEP3NbIX)
nOopoO BBHINIONHAETCS 110 yCTAHOBICHHBIM MJIM YTOYHEHHBIM M BHOBb YCTaHABIMBAaEMBIM B IIPOIIECCE
paboT KOPPEJAIMOHHBIM 3aBUCHMOCTSIM MEXAY YKa3aHHBIMU BEIMUYMHAMH U YIPYTHMH TapaMeTpaMu:
CKOPOCTSIMH YIPYTHX BOJIH, MOIYJISMH YIPYIOCTH, CIBHra, AWHAMUYECKUM Kod(duimeHToM
ITyaccona (mpunoxenus E, M).

CKOpPOCTH MPOAOJIBHBIX M TOINEPEYHBIX BOJH IOPOJX B IOJEBBIX YCIOBUSX OINPENENSIOTCA C
MIOMOIIBIO HAOJIOIEHNH C TOBEPXHOCTH M BO BHYTPEHHHX TOYKax cpensl Meroxamu MIIB, BCII, CII.
B 1a00paTOpHBIX YCIOBHUAX HUCIIONB3YIOTCS yIbTPa3BYKOBbIE U3MEPEHUs Ha 00pasiax.

6.2.10. M3yuenue cmpoenusi CKAIbHbIX MACCUB08, COCTOSIIUX W3 PAa3HOBEIUKUX 30H, OJIOKOB H
9JIEMEHTOB W CTENEHW UX HEOAHOPOAHOCTH BBIMONHIETCS C IOMOIIBIO  Pa3HOYACTOTHBIX
CeMCMOaKyCTHYECKUX METOJIOB, MO3BOJSIOIINX ONPENENATh CKOPOCTH IIPOMOIBHBIX W IONEPEYHBIX
BOJIH JUIA pa3lUyYHBIX IO pa3MepaM OJIOKOB M 3JIEMEHTOB MaccuBa. {11 KONMYECTBEHHOH OIEHKH
HEOJHOPOAHOCTH CTPOATCS TaK HAa3bIBAEMbIC MACIITAOHbBIE KPUBbIE, OTPAKAIOIIUE B3aUMOCBSI3b MEXKILY
CKOPOCTSAMH YNPYTUX BOJH U H3y4aeMbIMHU pa3MepaMu (JINHEHHBIMH HIIH 00BEMHBIMH) CPETIBI.

CKOPOCTH MPOAOJIBHBIX U TONEPEYHBbIX BOJIH B MAcCHUBE M €0 YacTAX ONPEAEISIOTCS C MOMOIIBIO
HAOJIIOICHUI C MOBEPXHOCTH, BO BHYTPEHHHMX TOYKaX Cpelsl W Ha obpasiax meromamu MIIB, BCII,
CII na yacrotax oT 50—100 I't ;o 10—20 xI'11, a Tak*kKe ¢ TOMOIIBIO YIBTPA3BYKOBBIX HCCIIEIOBAHMUM.

6.2.11. Uzyuenue cmenenu HeOOHOPOOHOCMU MACCUBO8 OUCNEPCHBIX NOPOO TPOBOIUTCS ITyTeM
MOCTPOEHMSI KPUBBIX PACIPENENICHUs] CKOPOCTEH YNPYTHX BOJH M XapaKTEPUCTHK MX IOTJIOLICHUS, a
TaK)Ke JIEKTPOCONPOTHBIICHNI B 3aBUCHMOCTH OT MaciuTaba n3y4aeMoi cpejsl. MeToabl moirydeHust
YOpPYTUX M 3JEKTpUYECKUX mapaMmeTpoB cTangaptHele — MIIB, BCII, ceiicmonpocBeunBanue, BO3,
PBIL

6.2.12. Usyuenue nanpsicenno20 cOCMoOsHUsL NOpPoO OCHOBAHO Ha B3aHMMOCBS3H I1apaMETPOB
YIPYTHX BOJIH CO 3HAUYCHMSAMH JCHCTBYIOIIMX HANpsDKEHWH B MAacCHBE M Ha 3aBHCHMOCTH YPOBHS
AKYCTHYECKON U 3JIEKTPOMArHUTHOM SMHUCCHUU OT U3MEHEHUI HANPsS)KEHHOTO COCTOsHUA MaccuBa. [Ipu
Ka4eCTBEHHOM HM3YYEHHH HANpPsDKCHHOTO COCTOSIHMS CKaJIBHBIX M AWCIEPCHBIX TOPOJ HCHOIb3YIOTCS
MIIB, BCII, ceficMonpocBeUMBaHHE, W3MEPEHHE aKyCTUYECKON M 3JIEKTPOMArHUTHOM 3MHCCHH.
KonnyecTtBeHHas oOlleHKa HANpsHKEHWH B MacCHBE IOPOJ OMNpEAeseTcs C IMOMOIIBI0 KOMIUIEKCa
Pa3HOYACTOTHBIX CEMCMOAKYCTHYECKHX METO/OB IPH HCIIOJIB30BAaHUM yCTAHOBJICHHBIX 3aBUCHUMOCTEN
CKOpPOCTEH YIPYTUX BOJIH OT JIaBJICHUS.

6.2.13. Onpedenenue munepanuzayuu nOO3EMHbIX 600 U 3ACOJEHHOCMU OUCHEPCHBIX NOPOO
MPOU3BOJIUTCS C MOMOIIBI0 METOIOB PE3UCTHUBHUMETPUU U 3nekTpopasBenku BO3, kaporaxa KC u
PBII. TIlonyueHHsle HSTUMH MeToAamMu 3HaueHuss YOC UCHOIB3YIOTCS A ONpEAesICHUs
MHUHEpAIN3alMM TI0/I3EMHBIX BOJ, 3aCOJICHHOCTH JHCIEPCHBIX TalblX M MEp3NbIX IOpPOA IO
3aBHCHMOCTSIM, TIPUBEJCHHBIM B IprutokeHnn K.

6.2.14. Onpeodenenue avoucmocmu OUCNEPCHVIX NOPOO TPOBOAUTCA MO YCTAHOBJICHHBIM
KOPPEIALMOHHBIM 3aBHCUMOCTSIM MEXIY OOBEMHOH JBAMCTOCTBIO C OJHOM CTOPOHBI M CKOPOCTSIMH
YIOPYTHX BOJH M DJIEKTPOCONPOTHUBICHHEM — C JAPYrOH, MOJYYEHHBIMH JUIS Pa3IMYHBIX BHJIOB
JUCTIEPCHBIX TPYHTOB (mpuitokerue JI). CKopoCTH MPOIO0IBHBIX BOJH U 3JIEKTPOCOIPOTUBIICHHE TIOPOJT
JUIL MHTEpIpeTalyd pe3yJbTaToB IOJIEBBIX PabOT ONpPEIEsIoT C IMOMOIIBI0  YIBTPa3BYKOBOTO
kapotaxa u kapotaxka KC u PBIL.



6.2.15. Oyenrka kpuocennozo cmpoenusi OUCHEPCHBIX NOPOO TIPOU3BOAUTCS IO pPE3yJibTaTaM
ONPENENCHNI YNPYrMX BOJH M DJIEKTPOCONPOTUBIICHHH, W3MEPEHHBIX B TOPU30HTAJIBHOUW U
BEPTUKAIBHONW IuIocKocTsX. C IMOMOIIBI0 HOMOrpaMMEl (TpriioskeHne H) oneHMBaIoTCs 37€MEHTHI
KPHOTeHHOro cTpoeHHus. CKOpOCTH IpPOMOJBHBIX BOJH [UIi ATOW LENH TOJYy4aroT C IOMOUIBIO
KOMIUIEKCA CKBaXXMHHBIX METOJOB: yJbTpa3BykoBoil kapotaxx (Y3K) u  MexckBaXnHHOE
yJIbTPa3BYKOBOE  IPOCBEYMBAHUE MID). dns  momyuyeHus AQHAJIOTMYHBIX  3HAYEHUH
3JIEKTPOCONIPOTHUBIIEHUH HCIIOIB3YETCsl KOMIIEKC M3 Ha3eMHOro MeTona BO3 u ckBaxxuHHOTO MeTona
KC.

6.2.16. Onpeoenenue xopposuonnoii acpeccushocmu (KA) epynmoe u noozemmvix 600 BBIOIHIETCS
¢ cobmonennem tpedoBanuit [OCT 9.602—89. KA rpyHTa 0 OTHOWICHHUIO K CTAll XapaKTePU3yeTCs
3HAYCHUSAMH YAENBHOTO 3JeKTpudeckoro compotusieHns (YOC) rpyHTa W cpemHed ITOTHOCTBIO
katogHoro Toka (i,). KA cpepl (rpyHTa MM BOJBI) IO OTHONIEHUIO K CBHHIIOBOW HMJIM aFOMUHHEBOM
000J104Ke Kades, a TakKe 110 OTHOLICHUIO K OETOHHBIM COOPYKEHHUSIM OIPEJeseTcs 0 pe3yIbTaTaM
XMMHYECKOTO aHajW3a M 10 BeIWYMHE BoJOpoxHoro mnokasatens pH oOpasmoB. YOC rpyHTa
OIIpeJeIsieTCsl B TIOJIEBBIX YCIOBMSIX W Ha oOpasuax, IUIOTHOCTh KaTOJHOTO TOKa — TOJBKO Ha
o0pasiax rpyHra.

6.3. U3y4yenue reoJIornIecKHX M HHKEHEPHO-T€0JI0THIECKHX NPOLECCOB

6.3.1. M3ydeHHne TeOJOTMYECKHUX M HWHKCHEPHO-TEOJOTMYECKHX IPOIECCOB, HMX BBISIBICHHE U
HaOJroIeHne 3a TWHAMHUKON Pa3BHUTHUS SBILTIOTCS OJHON W3 NMPHOPHUTETHBIX 3aJad IpU HMHXKEHEPHO-
TeOJOTMYEeCKIX M3BICKaHMAX. B mporecce ee pemeHus M3ydaloTcsl BCE BOIPOCHI, CBS3aHHBIE C
3aJa4aMy, TepeYucieHHbIMU B M. 4.1, HE TOJBKO B IPOCTPAHCTBEHHBIX KOOPAMHATaX, HO U BO
BPEMEHH.

6.3.2. Habnooenue 3a usmeneHuem yposHst HOO3eMHbIX 600, KaK TPABUIIO, TPOBOIUTCS C MMOMOIIBIO
ceifcmopassenku MIIB u anexrpopassenku BO3, a Taxke MeTofa MPOTOHHOIO MarHUTHOTO PE30HAHCa
IIMP. B xauectBe BcrioMoraTenbHoro merona npumensaercs BO3 BIT u PJI3.

6.3.3. Onpedenenue nanpasnenus u cKopocmu OBUICEHUS NOO3EMHBIX 600 OCYIIECTBISCTCS C
MIOMOIIBI0 PEKUMHBIX HAOIMIOACHUI METOHaMH PE3UCTHBUMETPHH, PACXOJAOMETPHH B OJHOW WIIH
HECKOJBKUX CKBaXXHHAX, a TAKXKE C MCIIOJIb30BAaHIEM THAPOTeoorndeckoro Bapuanra M3T.

6.3.4. Obnapysicenue mecm paszepysku NOO3EMHBIX 600, YMeEUeK ObIMOBLIX U NPOMBIULEHHBIX 800
SABISICTCS 3aJadel, aHaJOTMYHOM 3amave, WM3JIOKeHHOH B m. 6.1.15, m pemaercs meromamu,
MIEPEYHNCICHHBIMU B 3TOM IIYHKTE.

6.3.5. Habniooenue 3a 61adcHOCIHbIM PENCUMOM OUCHEPCHBIX NOPOO 30Hbl A3PAYUY BBITIOIHSIETCS
NpU KOHTPOJIE KayecTBa MCKYCCTBEHHBIX TPYHTOB BO3BOAMMBIX 3E€MIISIHBIX coOpykeHuil. OHO
OCYILECTBIIETCS] METOJaMH, TIO3BOJISIIOIIUMHY OIICHUBATh BIAYKHOCTD MOPO]] B KOPEHHOM 3aJIeTaHuH, —
PaIoON30TONHBIMU M AJIEKTPOMETpHIECKUMH (T1. 6.2.8).

6.3.6. Habnioodenue 3a usmeHeHuem 2iyOUHbl CE30HHO20 U MEXHOSCHHO20 NPOMEP3AHUL U
npomaueanusi OUCNEPCHbIX U CKANbHBLIX NOPOO IOJIKHO OCYIIECTBISTHCS MO METOAMKE PEXHMHBIX
M3MEpEHUl, ¢ MPUMEHEHHEM B KauecTBe OCHOBHBIX MeTtofoB B33, MIIB, BCII, pa3nuuHbix BUIOB
KapoTtaxa, repmomerpun, PBII, a Takxke Bcnomorarensubix — [1C, UOM3, PJI3.

6.3.7. Habnrooenue 3a usmeHeHUeM HANPANCEHHO20 COCMOSHUS, BO3HUKHOGEHUEM U DA3GUMUeM
mpewjur TIPOU3BOIUTCS Hamboee 3(pPeKTHBHO ¢ MOMOMIBIO ceficMoMeTprdecknx MeTonoB — MIIB,
BCII, ceiicMu4ecKkoro mpOoCBEYMBAHHSA, METOJIOM aKyCTHYECKONW SMHUCCHH, a TaKXKe C MpUBJICUYCHHEM
Pa3UYHBIX BHIIOB KapoTaka, pe3NCTUBIMETPHUN B CKBAKHHAX M BOJOEMaX, TpaBUMETpHH. B kadecTBe
BCIIOMOTATENBHBIX METOZIOB peKOMeHayeTcs ucnoas3zoBate EMOMIIS u EIL

6.3.8. Buwissnenue, nabniooenue u npocHO3 cMeuwjeHuss Macc 20pHulx nopoo. Ilpu uccneaoBaHusIX
MPOIIECCOB CMEIICHUSI MacC TOPHBIX TOPOJ C MOMOIIBI reo(U3NYECKUX METOIOB MOTYT PEeHIaThCs
CIeyIOIIHEe 3aJauu:

JIOKaJU3aIysl MECT HapyIIeH!s! CIUIOIIHOCTH MacCHBOB T'OPHBIX MOPOJ (METOJbI AJIEKTPOPa3BEIKU
U ceiicMOpa3BeKM B MOAM(UKAIMSIX BEKTOPHBIX HAONIONEHWMI M KapoTaka CKBa)XWH, Tra30BO-
SMaHaIMOHHAas CheMKa, rpaBupa3Beska, Meroapl EUOMIT3 u akycTryeckoi amuccnn);

oTpeieNieHne BPEMEHHM Hadaja CMEIICHWH M ero MporHo3 (Te XK€ MEeTOAbl B MOAM(HUKAIUIX
BBICOKOTOYHBIX PEKUMHBIX HAOIOACHNUH);

OTIpe/ieTICHNEe CKOPOCTEH W BEIMIHHBI CMEIICHUH (peKUMHBIE TPO(UIbHBIE H CKBaXHHHBIE PaOOTHI
Pa3THIHBIMI METOIAMH TIPU T€OIE3NICSCKON MPUBSI3KE TOUEK HAOIFOICHUS).

6.3.9. M3yuenue onacHuix 2e0102UHECKUX U UHICEHEPHO-2e0NI02UHeCKUX NpoYeccog C TIOMOIIBIO
reo(hU3MIECKIX METOJIOB CIICYET BBITIOMHATH B cOOTBeTCTBUH ¢ myHKTamu CIT 11-105-97 (gacts 11):

M3BICKaHUS B pallOHaX Pa3BUTHS CKIOHOBBIX MPOIecCOB — II. 4.2.6;

U3bICKaHUS B pallOHaX pa3BUTHA KapcTta — II. 5.2.5;



M3BICKAaHUS B pailoHaX pa3BUTHS MPOIECCOB MePEPadOTKH OEPETOB BOJOXPAHIIUIL — II. 6.2.6;

M3bICKaHUA B palloHaxX pa3BUTUSA cenel — 1. 7.2.5;

U3bICKaHUS B pallOHaX pa3BUTUSA NOATOIIEHUS — 1. 8.2.7.

Be160p MeTonoB IS penieHus 3a/1ad, NepeyrcIeHHbIX B K&KAOM M3 3TUX ITyHKTOB, IPOU3BOANTCS
B COOTBETCTBHU C TPeOOBaHUSIMH pa3zenoB 6.1— 6.3 u npwioxxennem /1.

6.4. CelicMu4eckoe MUKPOpaiiloOHMpOBaHNe

6.4.1. 3ajgaua CeWCMHYECKOTO MHUKPOPAMOHUPOBAHUSI 3aKIIOYACTCS B OLCHKE BIIMSHHS MECTHBIX
YCIIOBHI HA XapaKTePUCTUKH CeHcMHUYecKnx KojeOaHWiA. MeCTHBIE YCIOBHSA OIPENeISIOTCS
CTPOEHHEM, COCTaBOM M CBOMCTBaMH TPYHTOB, pesIbe()OM, OOBOZHEHHOCTHIO U HEKOTOPBIMH JAPYTUMH
(akTopamu.

6.4.2. Ilpu BBINOIHEHUH CEHCMUUECKOTO MUKPOPAHOHUPOBAHMUS OTpE/IeIeHHe CTPOSHHsI, COCTaBa
CBOMCTB T'PYHTOB, MOJOXKEHUS YPOBHS MOA3EMHBIX BOJ NPOU3BOAMUTCS B COOTBETCTBHMHU C mml. 6.1.2,
6.1.5, 6.2.8. CkopocTH NHpPOAOJBHBIX M MONEPEUHBIX BOJH U XapaKTePUCTUKU HX 3aTyXaHHUd U
MOTJIOIEHHS], UCIIONb3YEMBbIE JJIs OLIEHKU MPUPAILIEHNs celicCMUYeCKON MHTEHCUBHOCTH U COCTaBJICHUS
MOJIETI CEHCMUYECKOTO pa3pe3a C IIETbI0 IPOBEACHHS ITOCIEAYIOMNX pPacyeToB, OMPENEINTIOTCs ¢
nmoMoteio HazemHoi (MIIB, oguHOUHOE ceficMozoHaupoBanue) u ckBaxkuaHor (BCII, CII, MII, CK)
celicMOpa3BeAKH. AMIUINTYAHO-YAaCTOTHBIE XapaKTEPUCTHKH OXXHIAEMBIX CEHCMHUYECKHX KoJeOaHuH
OTIPENEIISIIOTCS. MHKEHEPHO-CEHCMOJIOTHYECKUMH  METOJIaMH, KOTOpBIE HE IPHUHATO OTHOCHTH K
COOCTBEHHO T€O(U3MUECKHM HCCIEJOBAaHUAM, a HMEHHO: DPErHCTpanuei 3eMIIETPACCHUI MaibIX
SHEPIUid, MUKPOCEHCM, peXke — B3PHIBOB U CUJIbHBIX 3€MIIETPSICEHUI.

6.4.3. Pacyer KOJHMYECTBEHHBIX XapaKTEPUCTUK CEHCMHYECKUX BO3/EHCTBUI (YCKOpEHHil,
npeodIaIatoIiX NEPHOIOB U MPOIODKUTEIBHOCTH KOJIeOaHUH, aKceJIeporpaMM, CIIEKTPOB PeaKIuy 1
T.J.) TIPOBOJUTCS C HMCIIOJIb30BaHUEM CIIEHHATBHBIX KOMIBIOTEPHBIX IMPOTpaMM Ha OCHOBE Mojenei
ceiicmuueckoro paspesa. Tpedyembie mo CHull I1-7-81* akceneporpaMmbl MOTYT Takxke 1OJIOUPaThCS
13 0aHKa JaHHBIX WM CHHTE3MPOBATHCS 110 PSIY BXOTHBIX IIapaMETPOB.

7. COCTAB TEO®U3NYECKUX UCCJIEJOBAHUI ITPU NH)KEHEPHO-
I'EOJIOTUYECKHUX U3BICKAHUAX

7.1. Hacrosmmii pa3men yCTaHABIMBAeT OONINE TEXHWYECKHE TPEOOBAHUS K BBIIOJIHEHHUIO
CJIEAYIONINX BUIOB padOT, BXOAAIINX B COCTAB Ire0(U3NUECKUX NCCIIEJOBAHMI:

cOop 1 00paboTKa MaTEPUAIOB U3BICKAHHIA U UCCIICIOBAHU MPOIILIBIX JICT;

pa3paboTka nporpaMmbl reo(pU3NIECKUX UCCIICOBAHMUH;

PEKOTHOCIIMPOBOYHOE 00CIIeI0BaHKE;

TI0JIeBbIe Te0(hM3NUECKHE HCCIIEI0BaHNS;

nabopaTopHble Te0(hU3NUECKUE UCCIIEI0BAHUS TPYHTOB, MOJ3EMHBIX U TOBEPXHOCTHBIX BOJ;

o0criefoBaHNe TPYHTOB OCHOBaHHMH (DYH/IaMEHTOB CYIIECTBYIOLINX 3[JaHUI U COOPYKEHU;

CTalMoHapHble  reodusnueckue  HaOmomeHWs  (JIOKAJIbHBIH ~ MOHHTOPHHI  KOMIIOHEHTOB
TEe0JIOTHYECKOH Cpenbl);

KamepasibHass 00pa0oTKa MaTepHajoB TeO(U3MYECKHX HCCIEIOBaHUH, WX HWHTEpIpeTanus H
COCTaBJICHHE TEXHUIECKOTO OTUYETA.

7.2. Coop m o00padoTka MaTepHadoB H3bICKAHWI M MCCIeIOBAHMii NPOULIBIX JeT
BBITIOJHSAOTCSI IPH WHXKEHEPHO-TEOJIOTMIECKUX N3BICKAHUAX JUTS KaXI0T0 3Tamna (CTagun) pa3paboTKu
NPEANPOCKTHON U TPOEKTHOH JOKYMEHTAllMM C YYEeTOM pe3yJibTaToB cOOpa Ha MpeIIeCTBYIOIIEM
stame. Xapakrep W 00bEeM MaTepHalioB JOJHKHBI OTBEYATh IENsAM H3BICKAHWN, YCTAaHOBICHHBIM
TEXHHYECKUM 3aJJaHUEeM 3aKa34nKa.

COop 1 00paboTKa reOPU3NUCCKUX MATCPUATIOB BBIMIOIHAIOTCS IS

BBIPaOOTKH anpuoOpHON pu3HKo-reosorndeckoi Mmoaenu (PI'M) uccnenyemoit TeppuTopuu;

OLICHKM BO3MOXKHOCTEH pPa3M4YHBIX Te0(PU3NYECKUX METOJOB B KOHKPETHBIX WH)KEHEPHO-
TE0JIOTHYECKHUX U TeO(U3NIECKIX YCIOBHSAX;

YCTAHOBJICHHS 3aJad WHXCHEPHO-TEOJIOTHUECKUX M3BICKaHWH, TPEOYIOINX PEUICHHs ¢ TOMOIIBIO
reopU3UIECKNX UCCIEIO0BAHNI;

BBIABICHUSI OOBEKTOB M3YUCHHS, a TaKKe IUIOMANEH M TpaHMI] NPOBEICHUS Teo(pH3MIECKUX
HCCJICTOBAaHU;

OLICHKH YCJIOBHI BBIMOJHEHHS PabOT: OTKPHITOCTh TEPPUTOPHHU paboT, HANMYKE 3aCTPOUKH, penbed
U JIp.

B cocraB MaTepuasioB, moyiexkaniux coopy u 0000IICHHI0, KpoMe MepeyrcieHHbIX B . 5.2 CIT 11-
105-97 (uactp l), ciemyer BKIOYaTh CBEACHUS O (PU3MYECKMX CBOMCTBaX IMOPOJ HCCIEAYyEMOTO



peruoHa, ux FeO(l)l/ISI/l‘leCKI/IX napamMeTpax, a TakKe 0 CBA3AX MCKAY ITUMHU CBOMCTBaMH U HNHXCHEPHO-
re0JIOTMYECKUMH XapaKTepPUCTUKAMU TTOPO/I.

ITo pesynbraram cOopa, 0OpaOOTKM M aHaNIM3a MAaTEPHAIOB M3BICKAHWH MPOLUIBIX JIET M APYIUX
JAHHBIX B NpOrpamMme reo(U3MYecKuX HCCIICAOBAHUM M TEXHUYECKOM OTYETEe JOJDKHA MPUBOJUTHCS
XapaKTepPUCTHKA CTENEHW TeOo(U3NUECKONH H3YYEHHOCTH HCCIIEAYEMO TEeppUTOpUN M OLIEHKa
BO3MOKHOCTH HCIOJNB30BaHUS 3TUX MATEPHAJIOB (C YY4EeTOM CpOKa WX [IaBHOCTH) U DEIICHUS
COOTBETCTBYIOIIUX MPEANPOCKTHBIX U MPOCKTHBIX 3a1a4.

B03MOKHOCTE HCITONTB30BaHHS MATEPHAJIOB M3BICKAHWN MPOIUIBIX JIET B CBS3U C JaBHOCTBHIO WX
MOJy4YeHHsI (€CIM OT OKOHYaHWS M3BICKaHUI 1O Hadala MPOEKTUPOBAHMS Mpouuio 6onee 2—3 Jer)
ClIelyeT yCTAaHABIMBATh C YYETOM INPOUCIIEANINX M3MEHEHUH Ha TEPpPUTOPHH H3BICKaHUH: penbeda,
TUAPOTEOJIOTHYECKUX YCIOBUN, TEXHOTEHHBIX BO3ACUCTBUNA. BBIIBIEHME 3TUX W3MEHEHUH CIIENyeT
OCYIIECTBIISITh IO pe3yJIbTaraM PEKOTHOCIMPOBOYHOTO OOCIENOBAaHMS HCCIELyeMOW TEppPUTOPHH,
KOTOPOE€ BBITIOJIHACTCA 10 pa3pa60TKH IIporpaMMbl HHKCHEPHO-T'COJIOTMYECKUX U3BbICKAHUM.

7.3. PazpaGorka mnporpamMmbl reou3UYeCKHUX HCCJIeJOBAHUN BBHIMOIHIETCS HAa OCHOBE
TEXHHYECKOTO 3aJaHusl 3aKa3unka, MCXOJs U3 JTala MPEANPOCKTHBIX paldOT WM CTaJuH
MPOEKTUPOBaHUs (MPOEKT, pabouast JoKyMeHTaIms) B coorBeTcTBuH ¢ 11. 4.8 CIT 11-105-97 (uyacTs 1).

7.4. PeKorHOCHHPOBOYHOE 00C/I€I0BAHNE BBIONHACTCA I YTOYHCHUS HA MECTE YCIOBHUA H
0COOEHHOCTEH BBHIMTOHEHHS TOJNEBHIX Teopr3udeckux uccnenoBanuii. OHO MPOU3BOIUTCS BU3YaIBHO,
a TakKe, IpU HEOOXOINMOCTH, B MHHHMAJIbHOM OOBEME C IOMOIIBI0 Hamboliee MOOWIBHBIX W
HEIOPOTOCTOSIIIINX METOIOB ISl YTOYHEHHUSI METOMKH U TEXHOJIOTHH TPOBEIEHIS padoT.

7.5. TloneBble reodusnyeckue MCCAeJOBAHUS BBIOIHSIIOTCS MPH HWHKEHEPHO-TEOJIOTHIECKUX
M3BICKAHMSAX Ha BCEX CTaAusX (dTamax) npoektupoBanus B coorBerctBuu ¢ CHull 11-02-96 u CIT 11-
105-97 (uactu 1-V).

[lepeyeHs perraeMbIx B MPOIECCE MOJIEBBIX re0(MU3MICCKUX MCCIICIOBAHUM 3a1au M TpeOOBaHUS K
HCIIOIb3YEMBIM TIPH 3TOM METOaM H3JI0KEHBI B pa3aernax 4—~6.

[ToneBbie reogu3nyecKue UCCIETOBAHMUS BBITOJIHIIOTCS, KaK IPaBHUJIO, B KOMIUIEKCE C HH)KEHEPHO-
reosie3ndecKuMu paboramu. J{Jsi MHTEpIpETaliy T0JTy4aeMbIX Te0()U3NIECKIX JaHHBIX HEO0OXOIUMEI
NIepeHEeCEeHNe B HATypy W IUIAHOBO-BBICOTHAs MPUBSI3Ka TOYEK HAOJIONEHHH C TOYHOCTBIO,
COOTBETCTBYIOIIEH AETaNbHOCTH (MacmTady) BHIMOMHAEMBIX pador (mm. 5.216 — 5.218 CII 11-104-
97). llpm BHIONHEHUH TEOPH3NUECKUX WCCICIOBAHUN B CKBAXHHAX CIEAyeT, KakK IPaBHIIO,
WCTIONB30BaTh CKBAXHUHBL, MPOOYpeHHBIE /IS WHKESHEPHO-TEONOTHUeCKnX mened. TpeOoBaHwms,
mpenpsBiIsieMble K Tpoxoake (crmocobam OypeHms), 0OOpYIOBAaHHIO H COXPAaHEHHWIO CKBaXKHH,
OTIPENIEIIIOTCS BRIOPaHHBIMU METOJaMH T€O(H3NIECKIX CKBAXHMHHBIX HCCIIEOBAHMUI.

OnpeneneHre 00BEMOB  TreopHU3NUYECKUX pabOT (KOJMMYECTBA ©  CHUCTEMBbI  pa3MeEIlCHHS
reoduznvecKkux npoduiaeld U TOYEK), a TAKKE OYEPEIHOCTh MX HCIIOIHEHUs (OTHOCHUTEIBHO IPYTUX
BUJIOB U3BICKATEIbCKUX PadOT) ClielyeT MPOU3BOAUTH B COOTBETCTBHH C 1. 4.11.

leodusnyeckne wmccienoBaHUs HAa ONOPHBIX  (KIIFOUEBBIX) Yy4YacTKaX C  BBIIOJHEHHEM
MapaMeTPUYECKUX HM3MEPEHHUH IPOM3BOAATCS OJHOBPEMEHHO C M3YYEHHEM TI'EOJOTHYECKOH Cpebl
KOMIUIEKCOM JIPYT'HX BHJIOB paboT (IPOXOJKOH FOPHBIX BBIPAOOTOK, 30HANPOBAHUEM U OIPEEIICHUEM
XapaKTEePUCTHK TPYHTOB IMOJIEBEIMH M Ta0OPATOPHBIMU METOAAMH), YTO HEOOXOJMMO ISl 0OeCTIeYeHUs
TpeOyeMoii TOUHOCTH HUHTEPIPETALNH Te0()U3NIECKIX MAaTEPHAIOB.

Omnpenenenne (QU3NKO-MEXaHMYECKUX XapaKTEPUCTHK TPYHTOB IO PE3yJbTaTaM Treo(pH3HYECKUX
WCCIICIOBAaHUN CIIEAYET MIPOU3BOINUTH B COOTBETCTBHUH C 1. 6.2.

7.6. CrannoHapHble Teopusnyeckne HAOMIOIEHUA (JOKAJLHBIH MOHUTOPHHI KOMIIOHEHTOB
reoJIOrHYecKoi cpebl) CIeayeT BBIIONHATE B cooTBercTBUU ¢ m. 5.10 CIT 11-105-97 (uacts |) B
CJIOXKHBIX HWHXCHCPHO-TCOJOTNYCCKUX YCIIOBUAX JJIA COOpy)KeHPIﬁ ITIOBBIIIICHHOT'O YPOBHA
OTBETCTBECHHOCTHU C LCJIBIO U3YUCHUS:

JUHaAMHUKHU pa3BUTHA OMTACHBIX I'€OJOTMYCCKUX U HHKCHECPHO-T'COJIOI'MYCCKUX MPOIIECCOB,

W3MEHEHHH COCTOSIHUSI M CBOMCTB I'PYHTOB, YPOBEHHOTO, TEMIIEPATYpPHOTO M THAPOXUMHYECKOTO
PESKMMOB MOJ3EMHBIX BOJI, INTYOMH CE30HHOT'O POMEP3aHuUs U OTTAWBaHMUS TPYHTOB;

W3MEHEHHH COCTOSIHUSI TPYHTOB OCHOBaHHUS (pPyHIaMEHTOB 3[aHUI U COOPYKEHHH, B TOM 4YHCIIE
COOpYXEHUH MHXCHEPHOH 3allUTHI;

N3MEHEHHUH 3KOJIOTHYECKOI 00CTaHOBKH.

MOHUTOPHHT ClIeAyeT HAYMHATH IPH U3BICKAHUSIX IS pa3padOTKU MPEANPOCKTHOW TOKYMEHTAITUH
WJIN TIPOEKTa M MPOIOIDKATE B MPOIECCE CTPOUTENBCTBA U AKCIUTyaTallii OOBEKTOB ISl ONEPATHBHOTO
pearupoBaHHS Ha BO3MOXKHOE PA3BUTHE OIACHBIX TEOJIOTHUECKUX M HHKECHEPHO-TEOIOTHIECKUX
MPOIIECCOB MM CYIIECTBEHHbIC H3MEHEHHS IKOJIOTMYEeCKON 0OCTAaHOBKH.

CocraB reousuueckux padOT MPH NMPOBEICHHH MOHUTOPUHIA, CUCTEMY DPa3MEIleHHs MyHKTOB
HaOMOIaTeNbHOM ceTH, 00BbeMbl paboT, MEPHOAUYHOCTh, IMPOAOIDKUTEIBHOCTh HAONIOACHUH U
TOYHOCTh W3MEPEHUH CclielyeT BBIOMpPAaTh B 3aBUCHMOCTH OT JTama (CTauu) MPOSKTHPOBAHMS,



CJI0KHOCTH UHXEHEPHO-TEOJOTMYECKUX YCIIOBUM, YPOBHEH OTBETCTBEHHOCTHU 3[laHUI M COOPY>KECHHUH,
MPEIoNaraéMol JUIMTENbHOCTH TIPOSIBIICHHUST OIACHBIX TI€0JIOTHYECKHUX IPOIECCOB, pasMmepa
UccIeyeMOi TeppUTOpUH U 000CHOBBIBAThH B IPOIPaMMe M3bICKaHHH.

[TpoomKUTENbHOCTh HAOIIOICHUH IOIKHA TTPEBBILIATH JUIMTEIBHOCTD IIPEIIoaracMoil akTHBHOM
(a3l pa3BUTHS OIIACHOTO TE€OJIOIMYECKOro Ipoliecca M ObITh HE MEHEe OJHOTrO IMKJa WM CEe30Ha
MPOSIBIICHUS TIporiecca. Yacrora (MIepHOANIHOCTD) HAOMIOACHUN TOJDKHA 00ECIIEYNBATh PETHCTPALINIO
9KCTPEMaNbHBIX  (MaKCUMaJIbHBIX M  MHHHMAIbHBIX) 3HAYEHHMH WM3MEHEHWS  KOMIIOHCHTOB
TEOJOTHYECKOH CpPeIbl 3a TIEPHO]T HAOIIOICHHH.

CrammonapHsie reodu3nyeckre HaOMromeHus (M3MEpeHHs) CleAyeT MPOBOAWTH Ha CIEIHAIBHO
000pyIOBAaHHBIX IIYHKTaX HAOMIOJATebHON ceTH (IUIOMAfKaX, y4acTKax, MpoQWIiXx U Ap.) C
3aKpEMJICHHBIMH JIaTYNKaMU M TPHEMHHUKAMHU WM 110 CETH, 3aKPEIJICHHON Ha MECTHOCTH B IIpOIiEcce
NHXCHCPHO-TCOJIOTHYCCKUX HU3BICKaHUH.

B mpomnecce (yHKIMOHMPOBaHHMS MOHUTOPWHIra CIEIyeT COBEPIISHCTBOBATh HAOJIOJIATENbHYIO
CeTh, OCYLIECTBIISITh €€ pa3BUTHE (COKpAILEHUE), YTOUHITh YacTOTy (IEPHOANYHOCTH) HAOIIONeHN,
TOYHOCTh M3MEPEHHMH M JIp. B COOTBETCTBHH C pE3yJbTaTaMH HM3MEPEHHH, IOIYyYSHHBIX Ha Oolee
PaHHUX OUKJIaX U3MEPEHUH.

7.7. JlabopaTopHble Teou3nyecKue UCCIeTOBAHUSI TPYHTOB, MOA3EMHBIX M MOBEPXHOCTHBIX
BOJI cienyeT BRIIOMHATH B cooTBeTcTBHH ¢ CII 11-105-97 (wacts 1), CIT 11-102-97 n CIT 11-108-98 ¢
EIBIO:

MOJTy4eHHs. HEOOXOANMBIX TApaMeTPOB UL MHTEPIPETAINN PE3yIbTaTOB MOJIEBBIX FeOPU3UIECKUX
HaOJIIOICHMIA;

OTIEPaTHBHON OIIEHKM COCTaBa, COCTOSIHUS, (DU3MUECKHX, MEXAHWYECKHX, XMMHUYECKHX CBOWCTB
TPYHTOB;

TMOJIYUCHHUS TaHHBIX MJIA YCTAHOBJICHUA KOPPEIAIIUMOHHBIX CBS[3CI>1;

OTIpEeNICHUs MTPEICTaBUTEILHOCTH M OJHOPOJHOCTH 00pa3lloB, UCCIENYEMBIX JPYTUMH BUJIAMH
71a00paTOPHBIX UCTIBITAHHH;

OTIpe/ieNIeHNs TTOKa3aTeliel arpeCCUBHOCTH M KOPPO3UOHHOM aKTHBHOCTH I'PYHTOB;

OTIpEJIeNICHNs arPECCUBHOCTH BOJIBI K OETOHY M CTaIbHBIM KOHCTPYKIIHSM;

OLIEHKH BJIMSHHUS XUMHYECKOTO COCTaBa IOJ3EMHBIX BOJX Ha Pa3BUTHE KapcTOBO-CYy(HHO3MOHHBIX
MIPOLIECCOB;

0o0OHapyKeHHs UICTOYHUKOB 3arpsA3HEHNUS U BBISIBICHHS OpEoJia 3arpsI3HEHUS ITOJ3€MHBIX BOJI.

Be16op Buza M cocTaBa J1a0OPaTOPHBIX T€OMU3MUECKUX ONPEACIECHUH XapaKTEPUCTHK TPYHTOB U
BOJIBI CJIEAYET MPOU3BOIUTH C yUETOM BBINOJHEHHBIX CTaHAAPTHBIX Ja0OPAaTOPHBIX HCCIENIOBAHUN U
HaITM4Msl pa3paboTaHHBIX Te0(PU3NIECcKX J1ab0paTOPHBIX METO/IOB.

7.8. Obci1enoBanue ¢ MOMOLIBIO re0(pM3NYECKHX METO/I0B IPYHTOB OCHOBaHMii pyHIaMeHTOB
30aHMI U COOPY:KEHHH ClieTyeT NPOBOAUTH IPH UX PACHIMPEHHH, PEKOHCTPYKIIMU U TEXHHYECKOM
MepeBOOPY)KEHUH, CTPOUTEIBCTBE HOBBIX COOPYXKEHHI BOJM3M CyHIECTBYIOIIMX (B TMpeeiax 30HBI
BIIMSIHUSA), @ TAKXKe B ciIydae nedopmannii n aBapuii 31aHUH U COOPYIKEHHH.

IIpu obOcnenoBaHMKM  HEOOXOMMMO  ONPEACTATh HM3MEHEHUS TEOJOTHYECKOro  CTPOCHUS,
THPOTEOJIOTHUECKUX YCIOBHH, COCTaBa, COCTOSIHUSA M CBOWMCTB T'PYHTOB, aKTMBHOCTH HWH)XEHEpPHO-
TE0JIOTHYECKHX MPOLIECCOB C IIEJIbI0 TIOTYyYCHNUS TAaHHBIX ISl PEIICHNUS CIEAYIOMMX 3a/1a4:

oTpeJieNIeHne BO3MOXKHOCTH HaJICTPOMKH, PEKOHCTPYKLHUH 3[aHUH U COOPY>KCHHH C yBEIHYEHHEM
BPEMCHHBIX U MIOCTOSHHBIX HATPY30K Ha (pyHIaMEHTHI;

YCTaHOBJICHHE TPHYHMH AehopManuii U pa3pabOTKH Mep Ul MPENOTBPAIICHHUS MX JaJbHEHIIETOo
Pa3BUTHS, a TAKKE BOCCTAHOBJIEHUS YCIOBUM HOPMaJIbHOW HKCILTyaTalluH 31aHUH U COOPYKEHU;

ONpE/ICIICHUE COCTOSIHUS TPYHTOB OCHOBAaHHS, BO3MOYKHOCTHM U YCJIOBUH JOCTPOHKH 3JaHUN U
COOPY>KEHHH IMocye JUINTENFHON KOHCEPBALMU X CTPOUTEIHCTBA;

OMpPEACIICHUE COCTOAHUA MECT IMPUMBIKAHUA SHaHHﬁ-HpI/ICTpOQK K CYIIECTBYIOIIUM 3AaHUAM H
pa3paboTKU Mep 10 00CCIICUCHUIO HX YCTONUYNBOCTH;

BBIACHEGHWE IPUYMH 3aTalUIMBaHWsS U TOJATAIUIMBAHUS TIO/BAIOB M JIPYTHUX HOA3EMHBIX
COOPY>KEHU.

B mponiecce o0cnenoBanusi TpyHTOB OCHOBAaHHH (hYHIAMEHTOB MOXET BBITIOJIHATHCS 00CIIeI0BaHIE
KOHCTPYKTHUBHBIX 3JIEMEHTOB 3JIaHWH M COOPY)KEHHH IO OTICIBFHOMY TEXHHYECKOMY 33/IaHHIO
3aKka3unka. [eopusnueckne oOCIeTOBaHNS KOHCTPYKTHBHBIX JJIEMEHTOB ((QYyHOAMEHTOB DPa3TUIHON
KOHCTPYKIIUH, OIOp, OTACIBHBIX CBai, HECYIIMX CTEH, NMEPEKPHITUH W [p.) BBIMOIHIIOTCS, Kak
MpPaBWJIO, TPH WX PEKOHCTPYKIWH WM JMKBUAAIMHM C INENbI0 OOHAPY)KEHWS B HHUX Je(EKTOB,
YMEHBILIEHHUS] HECYIIel CIOCOOHOCTH, U3YUYEHHSI PAa3BUTHS HAIIPSHIKEHHOT'O COCTOSHHSL.

7.9. KamepanbHylo 00pa0oTKy MaTepuajoB Treo(U3NYECKHX HCCICJOBAHMIA M HX
HHTEPNPETANNI0O HEOOXO0AUMO OCYILECTBIIATH C Havyalla BIMOJIHEHHMS MOJIEBBIX PabOT U 3aBepllaTh e
OKOHYATeIbHOH 00pabOTKOH MOMyYEHHBIX MAaTepUalioB, COCTAaBICHUEM TEXHMYECKOTO OTYeTa O



reou3nUecKux paborax JIMOO COCTABICHUEM pa3jeia B OONIUIl TEXHHYECKUH OTYET O pe3ysibraTax
HWHXCHCPHO-TCOJIOTHYCCKUX HU3BICKaHUH.

Texyuryro 06paboTKy MaTepHaoB, B TOM YHCJIEe UX HHTEPIPETALIIO0, HEOOXOIMMO IPON3BOIHUTE C
LEeNbI0 00ecreyeHns] KOHTPOJIS 32 MOJHOTOM M KauecTBOM reo(u3nYecKux paboT M CBOEBPEMEHHOU
KOPPEKTHUPOBKU TPOrpaMMbl WX BBINOJIHEHHS B 3aBUCHMOCTH OT IIOJyYEHHBIX ITPOMEXYTOUHBIX
pE3yNbTaTOB.

B mpomnecce Tekymeil 00pabOTKH reou3HMYEeCKnX MaTepHAIOB OCYIIECTBIISIOTCS YBSI3KA MEXIY
co00i1 pe3ynbTaTOB OTAEIBHBIX BUIOB reOGM3MUECKUX M IPYTUX WHKCHEPHO-TEOJOTMYECKUX padoT,
COCTaBJICHHE NPEIBAPUTEIBHBIX T'€0JI0r0-re0PU3NIECKUX pa3pe3oB, KapThl (PaKTHIECKOro MaTepuana,
MPEeABAPUTENBHBIX HHXCHEPHO-TEOJOTHYECKHX M THUAPOTE€OJOTMYECKUX KapT M TOSICHUTENBHBIX
3aIUCOK K HUM.

Ilpu okoHYaTeNnbHOH KaMepalbHOH O00pabOTKE MPOU3BOIATCS YTOYHEHHE M JOpaboTKa
MMPEACTABJICHHBIX MNPEABAPUTCIIbHBIX MAaTCpUAJIOB, UX HHKXCHEPHO-TI'COJIOTMYECCKAasA HHTEPIIPETAllUA N
COCTaBJICHHE 3aKJIIOYMTEIFHOIO TEXHMYECKOTO OTYETa O Pe3yJbTaTax reo(pu3MYecKuX HCCIIeA0BaHu,
KOTOPBIN JTOJDKEH COAEpKaTh JIaHHBIE, IIPEAYCMOTPEHHBIE POTrpaMMOi padoT, a Takke 000CHOBAHMS
JIOTYIIEHHBIX N3MEHEHUH MPOrpPaMMBL.

IToneBas TexHMYecKas MOKyMEHTalus, Kak MPaBHIO, HE BXOAUT B COCTaB TEXHHMYECKOTO OTYETa
(3axuTioveHusT), 3aKa3yWKy HE TIepefacTcs M XpaHWTCI B apXHUBE OPTAHM3AIMH, BBITOJIHIBIICH
reopU3UYECKNE NCCIIEIOBAHMS, KPOME CIIEIMAIIHO OTOBOPEHHBIX YCIOBUH B TEXHUYECKOM 3a/IaHHH.

OdopmieHne TEKCTOBBHIX U TPapUUSCKUX MaTEpPHAOB TOJDKHO COOTBETCTBOBATh TPEOOBAHUSIM
CHuII 11-02-96, npenbsiBnsieMbM K MaTepHUaliaM HHKEHEPHBIX W3BICKAHWUH NI CTPOMTENbCTBA Ha
COOTBETCTBYIOIIEM dTare (CTaAuN) MPOSKTUPOBAHHUS.

ITpu rpaduyeckom 0GOPMIICHUH HHXKEHEPHO-TeO(U3UUECKHX KapT, Pa3pe3oB U T'€O0JIOTHYECKUX
KOJIOHOK YCJIOBHBIE 0003HAUEHHUS DIIEMEHTOB TeOMOP(OJIOrHH, THAPOT€OJIOT U, TEKTOHUKH, 3aJIeTaHus
CJIOEB TPYHTOB, a TaKkxke 00O3HAUEHHsI BUJIOB IPYHTOB M HX JIMTOJIOTMYECKHX OCOOEHHOCTEH ciemyer
ocyuiecTBiATh B coorBercTBUn ¢ ['OCT 21.302.

8. TEOOPUBUYECKHUE UCCJIENOBAHUS ITPH UH)KEHEPHO-TEOJTOTMYECKHAX
N3BICKAHUAX IJIS PASPABOTKHU ITPEAITPOEKTHOU JOKYMEHTAIIUN

8.1. Teopusmyeckue WCCICAOBAHMA IPU H3BICKAHUAX [UIsI  pa3pabOTKH  HPEeanpOCKTHOM
JOKYMEHTAILlMH JOJDKHBI OOecleyrBaTh MONyYeHHE MAaTepHalOB W JAHHBIX U1 BBIOOpA ILIOIIAIKH
(Tpaccel) CTPOUTENBCTBA, ONpeeIeH:s] 6a30BOi CTOMMOCTH, IPHHATHS NPUHIMITHATBHBIX PELICHHH 110
WH)KEHEPHO! 3aIluTe 0OBEKTOB CTPOUTEIBCTBA U OLEHKH BO3/EHCTBUS OOBEKTOB HA TE€OJOTUYECKYIO
cpeny.

8.2. B cocraB paboT npu reopu3nIeCcKUX UCCICAOBAHISIX IJIsI 000CHOBAHMS HHBECTUIIUI BXOIAT:

cbop, 00paboTKa M aHATN3 MAaTEPHAIOB N3bICKAaHHUH MPOILIBIX JIET;

ydacTue B JIeIH(pPUPOBAHUN adpo- U KOCMOMATEPHAIOB U adpOBU3YaJIbHBIX HaOMIOJeHU Ha Oa3e
JAHHBIX, TIOJIyYCHHBIX IIPU MapIIPyTHBIX HAOMIONEHUSAX B TPOIECCe PEKOTHOCHHMPOBOYHOTO
o0cneoBaHus WM HWH)XXEHEPHO-TEOJIOTHYECKOH CHEMKH, B COCTaB KOTOPBIX IO COIVIACOBAHMIO C
3aKa3YMKOM BKJIIOYAIOTCS M Ha3eMHbIE Te0(pn3niecKie MeTO bl

Cpeny Ha3eMHBIX Teo(pHU3NIECKUX METOJOB MCHONB3YIOTCS, KaK MpaBmiIo, anekTpopasseaka (I,
B33, PJI3) u celicmopa3Benka (MIIB), KoTOopple HAaWIy4dIIUM OOPa30M yIOBICTBOPSIIOT OCHOBHBIM
KPUTEPHSIM ONTUMAIBEHOTO KOMILIEKCa, H3JI0KSHHBIM B 11. 4.8.

8.3. I'eopusnyeckre MCCIETOBAHUS BBINOJHSIIOTCS HO CeTH NpoQuie, TycToTa KOTOPBIX W Iiar
HaOMIOJICHUI 3aBUCAT OT KaTeropuy CJIOXKHOCTH HWHXKEHEPHO-TEOJOTMYECKHX YCIOBUH W YPOBHS
OTBETCTBEHHOCTH 3/[aHWil M coopyxeHnil. B coorserctBum ¢ n. 6.7 CIT 11-105-97 (wacts |) Ha
TUIONIAIKaX HAMEUAeMOTO CTPOUTENBCTBA CETh re0(U3NUECKUX HAOIIOICHUIT IOMKHA COOTBETCTBOBATh
JIETAIBHOCTH HMHXXEHEPHO-Te0JIOTHUecKoil  cheMkn MacmTaboB 1:25000—1:10000. KomnmuectBo
npoduaeil M TOUeKk reodu3MUEcKHX HaOmOAeHMHt Ha | KM® IUIOMAAH CHEMKHM ONpENENieTcs B
COOTBETCTBHH C MPUIIOKeHNEM b.

8.4. Ha nuneiHpIx 00beKTaxX HaOMIOMeHU BEITONHAIOTCS B MaciTade 1:50000—1:25000 B mostoce
TPacchl JMHEHHBIX COOPYXEHHH MO NPOQIISAM, PACIONararolliMCsl NPEUMYIIECTBEHHO II0 OCSM
KOHKYPHPYIOLINX BapUaHTOB Tpacchl. PaccTosiHUEe MEXIy TOUYKAMU 30HIMPOBAHMS IO TPACcCe CIeIyeT
YCTaHABIMBATh B 3aBHCHMOCTH OT YPOBHS OTBETCTBEHHOCTH COOPYXKCHHH, INPOTSHKEHHOCTH |
CII0)KHOCTH MHKEHEPHO-TEOJIOTMYECKUX yCiIoBuii B mpenenax ot 500 o 1000—3000 m.

I'nyOuHa wuccienoBaHMM JIOJDKHA OOECIeUMBATh YCTAHOBJICHHE TEOJOTMYEcKOro paspesa M
THPOTCOJIOTMYECKUX YCIOBHI B IpeJenax IMpearojaraeMoi cdepbl B3auMOICHCTBUS OOBEKTOB C
reoJIOrMUecKOi cpeoil.

Ha yuacTkax NpOXOXXAEHUS Tpacchl IO TEPPUTOPUSM DPAa3BUTHS OIACHBIX T'€0JIOTMYECKUX



MPOLIECCOB M MEPEXOJ0B 4Yepe3 peKu reodusnyueckre MCCIeJOBaHMs BBINOJHSIOTCS B MacliTadbax
1:25000— 1:10000. O6beMBbI UCCIICTOBAHUI OMPEICIIAIOTCS MPOrPpaMMOil padoT.

8.5. Pesynbrathl TeO0(H3MYECKHX WCCICNOBAHUI HMCHOONB3YIOTCA [JIsl YCTAHOBJICHHS MECT
PACIIONOKEHUSI TOPHBIX BBIPAOOTOK M TOYEK IIOJEBBIX HCCICHOBAHMH TPYHTOB Ha BBHIOpPaHHBIX
KOHKYPHUPYIOLIUX IUIOmankax (Tpaccax), OLUEHKH COCTOSHHS M CBOMCTB TPYHTOB, BBISBICHHS H
TPAaCCUPOBaHUsI KPYIHBIX CTPYKTYPHBIX JJIEMEHTOB M YYAaCTKOB Pa3BHTHS ONACHBIX I'COJIOTMYECKHX
IPOLIECCOB.

8.6. TexHmueckuii oT4deT (pa3men TEXHHYECKOTO OTYETa) O pe3ylbTaTaX BBIIOTHEHHBIX
reoU3NYEeCKUX HCCIENOBAHUN Ha dTare pa3pabOTKH MPENpOeKTHOW TOKyMEHTAllMH COCTAaBIISETCS B
cooTBeTCcTBUH ¢ TpeboBanusmu mir. 6.3—6.5 CHull 11-02-96 u 1. 7.9.

9. TEO®PU3NYECKHUE UCCJIIEJOBAHUA ITPU NHAKEHEPHO-TEOJIOI'MYECKHUX
HN3BICKAHUAX IJIA PASPABOTKH ITPOEKTA

9.1. l'eoduznueckue McciieTOBaHUS Ha CTANU Pa3pabOTKH MPOEKTa CTPOUTENBCTBA MPEAIPHATHH,
3MaHUH U COOpPYKEHHH IOIDKHBI O0ECHeYMBaTh IOJIy4YEHHE MaTepHaloB W JAHHBIX MJISl OLICHKH
WH)KEHEPHO-TCOJIOTHIECKAX YCIIOBHH BHEIOPAHHOW TUTOMAAKHK (ydYacTKa, TpPacchl) M MPOTHO3 HX
W3MEHEHUH.

9.2. CoctaB 1 00bEeMBI TEOPU3MUECKUX PAOOT ITOIKHBI OBITH TOCTATOYHBIMHE JUIS PEIICHUS 3a/1ad,
nepeuncieHHbix B 1. 7.2 CIT 11-105-97 (uacts ).

9.3. B cocraB reopu3nvecKUX METOIOB HA CTaJUH Pa3pabOTKU MPOEKTA CTPOHUTEIHCTBA BXOIUT
OOJBIIMHCTBO BUAOB HA3EMHBIX W CKBRXKWHHBIX METO/OB, BKIIOYAs TapaMETPHUECKUE 30HINPOBAHUS.
Pemenne ka0l WHXEHEPHO-TEOJIOTHUECKON 3a/1aud  CIIEAYeT OCYIIECTBISATh, KaK IPaBUIIO,
KOMILIEKCOM T'e0(pH3NUCCKUX METOA0B B COOTBETCTBHU C mil. 4.9, 4.10, paznenom 6 u npunoxenuem /1.

9.4. Teodusnyeckue HCCIENOBaHUS Uil pa3pabOTKU TIPOEKTa CTPOUTENHCTBA IUIOMIAIHBIX
COOPYXEHHUH CJIeZyeT BBINOJHATh, KaK MPaBWJIO, C JETAIbHOCTHIO, COOTBETCTBYIOIIEH ChEMKE
MacmtaboB 1:5000—1:2000. IIpu mpoeKTHPOBaHUH OCOOO OTBETCTBEHHBIX OOBEKTOB B CIOMHBIX
WHKEHEPHO-TEOJOTNYECKUX YCIIOBUSX JOIyCKAaeTCs BHINOJIHEHNE cheMKH B MacmuTade 1:1000—1:500.

B mpenmemax mpuTpaccoBOd TOJOCHI JMHEHHBIX COOPY)KEHHI MacmrTad ChEMKH COCTaBIISET
1:10000—1:2000. Ha yvacTkax MEpeXOJOB TpacChl depe3 BOMHBIC MpErpanbl W IPOXOKACHHUS II0
TEPPUTOPUSM PA3BUTHS OIACHBIX TCOJOTUYECKUX W HWHXCHEPHO-TEOJOTHMYSCKUX IIPOIECCOB — B
MacmTabax 1:1000-1:500.

9.5. OrmpeneseHne TpaHUIl HW3y4aeMOW TEPPUTOPHM H TIYOWHBI HCCIICJOBAHUIA ClieyeT
OCYIIECTBIIATH B cooTBeTCTBUH C Til. 7.4—7.9 CII 11-105-97 (uacts |).

Cetb reomsnueckux npoduiell Ha TUIOMIAJAKe Ha3HAYAeTCsl B COOTBETCTBUH C HPUIIOKEHUEM b,
npu 3ToM Oombinve o0bembl npuHUMatorcss aist |l u Il kareropuii CIOXHOCTH HH)KEHEPHO-
IreONOrMUYECKHX YCIIOBHIT I MOBBIIIEHHOTO YPOBHS OTBETCTBEHHOCTH COOPYXeHHil. B cpemnem Ha 1 km?
IUIOINAAKN ClieAyeT BeIMONHUTH OoT 10 g0 20 mpodumneit mmunoit 10 300 M u ot 10 no 20 Touek
30HaMpoBaHus. IIpy H3y4eHWH JIOKANBHBIX HEOJHOPOJHOCTEH TYCTOTY CETH MNpoduied clexyer
YBEIMYHUTh, COKPATHUB paccTosHUE Mex 1ty podmrsamu 1o 20—50 m.

I'eodmznueckue HaOMOACHNS 32 OMACHBIMU T'€OJIOTHUECKUMH MPOLIECCaMK 3a MpeJiellaMi KOHTypa
MPOEKTUPYEMBIX 3JIaHWH M COOPYKCHHH HEOOXOIMMO BBINONHATH IO NPOQWISAM HIM IO CETH
MmapaieNbHBIX TpoduiIel, OPUEHTHPOBAHHBIX C yUYETOM 30HBI pa3BUTHA TMporecca. KommuectBo
npo¢uIeii onpenenseTcss MacmTadoM H3y9aeMOTro OIacHOTO mporecca. MUKPOMarHuTHYIO CheMKY Ha
y9acTKaX Pa3BHUTHS OTOJI3HEBHIX IPOIECCOB M 30HAX TEKTOHWYECKHUX HAPYIICHHWH CIIEAyeT MPOBOINTH
o ceTke oT 1x1 10 2x2 ™.

KonnyectBo reodusuueckux mnpoduiacii ¥ TOYEK HEOOXOIMMO YCTAHABIMBATH C YYETOM
BBINIOJIHEHHBIX paHee pabOT M OCYHIECTBISATh MX HEOOXOJMMOE CryIIEHHE B COOTBETCTBHH C
MacmTaboM ChbEeMKH.

9.6. Ilpu BbIMOJIHEHHN Te€OPHU3NIECKUX HCCIIEIOBAaHUN B IOJIOCE TPACCHl JMHEHHBIX COOPYKEHHH
HMIMPUHY TPUTPACCOBON TOJIOCHI CIIE/IyeT IPUHUMATE B cOOTBETCTBUH ¢ Tadu. 7.2 CII 11-105-97 (wactp
l). UccnenoBanus IOKHBI BBIMOJHATHCA IO OCH TPAacchl M NONEepeyHWKaM. PaccTosiHne Mexmy
TIOTIEPEYHNKAMH B 3aBHCUMOCTH OT KOHKPETHBIX MHXCHEPHO-TEOJIOTHYECKHX YCIOBUI U BEIOPAaHHOTO
Macmrtaba ceemkn u3mensercs or 100 mo 500 m. JlnmHa mONEpedYHUKOB AOJDKHA OBITH HE MEHEe
MIMPHHBI PUTPACCOBON TOJOCHL. 110 Tpacce mar Mexay TOYKaMH HAOIIOACHUH TOIHKEH COCTABIIATH:
Juist npounuposanust — 10—50 M npu uccnegoBaHMAX MO Ocu Tpacchl U 5S—10 M Ha MONEPeYHHUKAX;
s 3ouaupoBanuss — 100—500 M mpu ucciemoBaHMsX Mo ocu Tpaccel 1 20—50 M — Ha
MOTNEePeYHHNKaX.

Ha yuactkax nepexoJjoB 4epe3 eCTeCTBEHHbIE U NCKYCCTBEHHbIC MPEISITCTBHS, B pailOHaX Pa3BUTHS
OMAaCHBIX TEOJOTMYECKMX M WH)KCHEPHO-TEOJOTMYECKMX MPOLECCOB WM  PacHpOCTpaHEHHS



OpPraHMYeCKUX U OpraHO-MHHEPAIbHBIX IPYHTOB reodusndeckue npoduiim HeoOX0IMMO pa3MeIaTh Mo
ocu Tpacchl ¢ marom HadOmonenus 10 M 1 Ha nonepeyHrKax, HamedaeMbix yepe3 S0—100 M, ¢ marom
HaOmonennit 5 M. Toukm 30HAMpoBaHWH pasmemaioT depe3 50—150 M mo ocu Tpaccel M Ha
nonepeuHukax uepe3 25—50 M. B kauecTBe BapuaHTa BO3MOXHO HCHOIB30BAHUE CIUIOIIHBIX
30HANPOBAHUIL.

9.7. Ilpm w3BICKaHMAX HAa CTaguM pPa3pabOTKH TMPOEKTa BEHIONHAIOT HEMPEPHIBHEIC
npouIMpoBaHUS C IIaroM HAONIONCHWH, HE TPEBBIIAIONIMM JIMHY NpueMHOH smHuUU. [lpm
30HIMPOBAHMUAX PACCTOSHUS MEXIy TOYKAMH HAONIONEHWH HE MOJDKHBI IIPEBBINIATH THITMYHBIE
JMHEHHBIE pa3Mephl OTENbHBIX HCCIEAyeMBIX 31eMeHTOB. lllar HaOmoneHuil Mo mpoQuiIo MOXKET
U3MEHATHCSA, YBEJIMYMBAsACh B IIpeJenax OIHOPOIHBIX YYacTKOB [0 II€pPBOM COTHH METPOB H
YMEHBIIAsICh B 30HAX KOHTAKTOB U JIOKAJIbHBIX HEOJHOPOJHOCTSIX 0 HECKOJIIBKUX AECSITKOB METPOB.

[TapameTpuueckue HcCIeIOBaHMSA B CKBAKHHAX HA3HAYalOTCA 110 TEXHUYECKOMY 3aJaHHIO
3aKa3yMKa MpPU COOTBETCTBYIOIIEM OOOCHOBaHMHU B Iporpamme paboT. KoiaudecTBO CKBaXKHH ISt
MapaMeTpUUECKUX MCCIEJOBAaHUM JTOMKHO COCTaBIATh, Kak IPaBUIIO, HE MEHee OAHOM B mpeaenax
Ka)XJJOr0 reoMOop(OJIOrHIecKOro 3JIeMeHTa HCCIIeyeMON TEPPUTOPHU.

9.8. [TapameTpuyeckne U3MEpEHHs PEKOMEH/IYETCs IPOBOJAMTH Ha OMOPHBIX (KJIFOUEBBIX) YUaCTKAX,
Ha KOTOPBIX OCYIIECTBICTCA N3yUCHHE T€0JIOTMIECKOH Cpelbl C UCTIOIb30BAHHEM KOMILTEKCA APYTUX
BUIOB paboT (OypeHHe CKBaKHH, NMPOXOAKA HIyp¢OB, 30HANPOBAHHUE, OINPEICICHNUE XapaKTEPHUCTHK
CBOHCTB TPYHTOB IIOJICBHIMH M Ja0OpPaTOPHBIMH MeToxamH). JlaHHble HaOMIONEHWH Ha OIOPHBIX
y4acTKaxX HCIOJIB3YIOTCSl JUIl OO€cTeYeHHs TOYHOCTH HWHTEPIPETAlMU PE3YIbTAaTOB TeO(QU3NUECKUX
MCCIIEJOBAaHNUH NIPH UX MHTEPIIONALMN U SKCTPAIIOJIALUY PE3yIbTaTOB HA BECh HCCIEAYEMBIH YIaCTOK.

10. TEO®PU3NYECKHUE UCCIEJOBAHUSA ITPU NTHKEHEPHO-TEOJIOI'MYECKHUX
M3BICKAHUAX JJI51 PASPABOTKH PABOYEN TIOKYMEHTAILIAA

10.1. Teodmsmueckne wuccnenoBaHus Juisi pa3pabOTKHM paboueil TOKyMEHTalWH JIOJKHBI
obecrieunBaTh TONYyYSHWE MAaTepUajioB M JAHHBIX JUIl JAETalU3aldd M YTOYHEHUS HH)KEHEPHO-
TEOJIOTHYECKUX YCIIOBUH KOHKDETHBIX YYacTKOB CTPOMTEIBCTBA IPOSKTHPYEMBIX 3[aHUN |
COOPY>KCHHUI W TPOTHO3 UX WU3MEHEHHH B MEPHOJ CTPOUTENBCTBA M IKCIUTyaTallH C JCTATBHOCTBIO,
HEeo0XOMMOI ¥ JOCTATOYHOM U1l 00OCHOBAHHSI OKOHYATEIILHBIX POSKTHBIX PEIICHHUH.

10.2. Teodusmueckue uccieOBaHHS HAa y4YacTKaX MPOCKTHPYEMOIO CTPOUTENBCTBA 3IAHUH U
COOPY)KCHHH BBINOJHSIOTCA MJIsI YTOYHEHHS OTHENBbHBIX XapaKTepUCTHK B Ipepenax cdepsl
B3aHMOJICHCTBHS COOPY)KEHUH C TE€OJIOTHYECKOH cpemoil: TryOWHBI 3ajeraHus W penbeda KpOBIU
CKQJIBHBIX M MaJOCKMMAaeMbIX TPYHTOB, 30H PaCIPOCTPAHEHHUS CIa0bIX TPYHTOB M Pa3BUTHS OIACHBIX
TeOJIOTHYECKUX W WHKEHEPHO-TEOJOTHYECKHX IPOLECCOB, a TaK)Ke Ha CIIOXKHBIX y4YacTKax Tpacc
JMHEHHBIX COOPY)KEHHMH (Ha Tepexojax 4Yepe3 eCTeCTBEHHbIE M WCKYCCTBEHHBIC IPENSTCTBHS,
MIPOJIOKEHUSI TPYO 0] HACHIISIMH, YCTPOWCTBA OMOP MOCTOB).

Hauarble paHee cranuoHapHble HAOMIOJNCHUS 3a JTUHAMHUKON pa3BUTUS OMACHBIX TI'€OJIOTMYECKUX
MPOIIECCOB HEOOXOANMO MPOA0IKaTh B cooTBeTcTBHU ¢ 1. 5.10 CIT 11-105-97 (wacts I), ocobenno B
TpezieNnax CoopyKeHHUH | ypoBHs OTBETCTBEHHOCTH M 9KOJIOTHYECKH OTIACHBIX TIPON3BOJICTB.

10.3. B kommiekce reo(pu3n4ecKuX METOIOB IOBBINIACTCS POJIb UX CKBAKHHHBIX M MOJ3EMHBIX
Moaudukaimil. B dYacTHOCTH, JUIiI COOPYKCHHH TOBBILIEHHOIO YPOBHS OTBETCTBEHHOCTH
PEKOMEHJYeTCsSl BBIINOJHATh CEHCMOAKyCTHYECKOE WM PAJMOBOJHOBOE MPOCBEYMBAHHUE MAacCHBa
MEXIy CKB)XHUHAMHU HJIM TOPHBIMHU BBIPAOOTKAMH.

10.4. TlonoxeHnue reopu3MIECKUX TOUEK HA IUIOMIAJKE MPOCKTUPYEMBIX 3[aHUN U COOPYKEHHI
BBIOMpAETCSI, UCXOJs W3 HEOOXOAMMOCTH YTOYHEHHsI T'€OJIOTHYECKOTO CTPOCHHS IO KOHTypam
COOpPYXEHHU M MX OCSM, B MECTaX DPE3KOro M3MEHEHHWs HArpy3ok Ha (yHIAMEHTHI, Ha TpaHHIaX
Pa3IUYHBIX TeOMOP(OIIOTHYECKHUX IIEMEHTOB.

OO0miee KOJIMYECTBO TOYEK I'eO(PHU3MYECKUX HAONIOJICHWH, BBINOJHAEMBIX B Mpejenax KOHTypa
MPOEKTUPYEMBIX 3[JaHUI U COOPYKEHHI, ONPE/IENsIeTCsS YPOBHEM UX OTBETCTBEHHOCTH B COOTBETCTBUH
c . 8.4 CII 11-105-97 (uacts ). Anst 3nanmii u coopyxeHuid | ypoBHSI OTBETCTBEHHOCTH KOJIMYECTBO
reopu3NYEeCKNX HAOIIONCHUI TOJDKHO OBITH He MeHee 4—35 Touek, Ui 31aHuii U coopyskenuit |l
YPOBHSI OTBETCTBEHHOCTH — HE MEHEe TpeX TOuYeK, I 3MaHuii u coopyxkenuit |l ypoBus
OTBETCTBEHHOCTH I'e0(pU3NYECKUe HCCIeIOBaHMU, KaK PaBUIIO, HE IPOBOIATCSL.

10.5. Ha Tpaccax BO3AYIIHBIX 3JEKTporepenad reopu3nvYecKue HCCICAOBAHUS MPOBOMASATCS B
MYHKTaX yCTaHOBKH orop. KommdecTBo ToYek HaOJIOACHHUS IOJ KaXKAOW ONMOPOH B 3aBUCUMOCTH OT
CJIOKHOCTH MH)KEHEPHO-I'€0JIOTMYECKUX YCIOBHI BhIOMpaeTcs oT 1 10 3.

10.6. Ha yuacTkax SJIEKTPUYECKHX MOJCTAHIMH M HA MPHIIETAIONMX TEPPUTOPHSIX TOJDKHBI OBITh
BBIIIOJIHEHBI 3JIEKTPOpPa3BeJOUHbIe PAabOTHl € IIENbI0 YCTAHOBJIECHHS TIEO3JIEKTPHUYECKOrO paspesa H
YZIENBHOTO 3JIEKTPUYECKOTO CONPOTUBIICHHS I'PYHTa JUIs MPOCKTUPOBAHUS 3a3€MIISIONINX YCTPOMCTB.



Komrutekce 3seKkTpopa3BeioyHbIX padoT Ajisi PEeLIeHUsl 9TOH 3ajayd, Kak npaBmio, Bkiarouaer DIl u
B33.

10.7. Ilo Tpaccam MeTaNIMYECKHX TPyOONPOBOMOB pPA3IMYHOTO Ha3HAYEHHS C LEIbIo
MPOEKTUPOBAHMS 3alIUTHBIX COOPYXKEHUI CIlelyeT BBINOJHATH 3JIEKTPOpa3BelOYHble paboThl JuIs
orpelieNieHus] OJy)XIAalomMX TOKOB M OLIEHKHM Koppo3uoHHOW arpeccuBHoctH (KA) rpyHTa B
cooTBeTcTBUH C 1. 6.2.16. V3MepeHns OyKIAONMX TOKOB IpeaycMaTpuBaroTcs depes 250—500 m
WIM Ha yYacTKe AeTalu3aluy B KoaumdecTBe 1—2 Touku. KommuecTBO TOYEK MOJIEBOTO ONpEACIEeHHs
KA rpyHTa 107KHO OBITH HE MEHEE TPEX VIS KayKAOTO HHKECHEPHO-TE0JIOTHIECKOT0 SIEMEHTAa.

10.8. Ilpn Ha3HayeHMH TIyOHWHBI HCCIICNOBAHUII CleNyeT PYKOBOJCTBOBAThCS TPEOOBAHMAMH,
n3noxxeHHbIMU B M. 8.5—8.7 CII 11-105-97 (wacts |). [1yOuHa uccienoBanuii, Kak npaBHIIo, TODKHA
JIOCTUTATh TMOJYTOPHONW MOIIMHOCTH aKTUBHOW 30HBEL J[ma coopyxkeHuid | ypOBHS OTBETCTBEHHOCTH
rIyOMHY TreoQH3MYecKuX HCCICNOBAaHHU CIIeJyeT YCTaHABJIMBATh MO PAacdyeTy U OOOCHOBHIBATH B
[IPOrpaMMe U3bICKaHUH.

11. TEOOPU3NYECKHUE NCCJIEJOBAHMUS TP HH)KEHEPHO-TEOJIOT'MYECKHUX
M3bICKAHUSAX B IEPHOJ CTPOUTEJIBLCTBA, SKCIVIYATAIIUN A IMKBUIALIANA
3JAHUU U COOPYKEHUU

11.1. T'eodpusmueckne HCCIEAOBAHUS TPH HHXXEHEPHO-TEOJOTMYECKMX H3BICKAHUSIX B IEPHON
CTPOUTEBCTBA, OKCIIyaTallud ¥ JHUKBUJAUWU TPEANPHATHH, 30aHUM U COOPYKEHHH JOJIKHBI
obecrieunBaTh COBMECTHO C JPYTHMH BHAAMH HH)XXEHEPHO-TCOJIOTHUECKHX paboT MOIydeHHe
MaTepUalioB U JAHHBIX O COCTOSHUM U M3MEHEHUSX OTACNIbHBIX KOMIOHEHTOB I'€0JIOTMYECKON CpPEIIbI
Ha TeppuTOpUH 00bekTa B coorBeTcTBHM ¢ 1. 4.21 CHull 11-02-96. I'eodusnueckue uccieqoBaHus
BBITIOJTHSIFOTCS B CITy4asiX, npeaycMoTpeHHsix m. 9.3 CIT 11-105-97 (wacts ).

11.2. T'eomsuueckre UCCIEOBaHUS B MEPHOJ CTPOUTEIHCTBA OCYIIECTBISIIOTCS, KaK MPaBUIIO, C
LEJNBIO:

o0cIieIoBaHusl OCHOBAaHHMH CYIECTBYIOIIMX COOPYKEHHH, B TOM YHCJIE B TOHHENSX M TOPHBIX
BBIPaOOTKaX;

TEOTEXHUYECKOTO KOHTPOJS 32 KAadeCTBOM BO3BEICHMS 3EMIITHOTO COOPY)XXEHHS (YKIaIkd |
YIUIOTHEHHS TPYHTOB) ¥ HH)KCHEPHOW TIOATOTOBKY OCHOBAHMSI HAMBIBHBIX W HACBHIITHBIX TPYHTOB;

BBINTOJTHEHHSI CTAIIMOHAPHBIX HAOIIONCHNH 32 M3MEHEHNEM HHKCHEPHO-T€OJIOTMIECKUX YCIIOBHH B
MPOLIECCE CTPOUTEIHCTBA, OCOOCHHO HAa YYaCTKaX BO3MOXXHOT'O PAa3BHUTHSI OIACHBIX I'€OJOTHYECKUX U
WHKCHEPHO-TE0JIOTNIECKUX TIPOIIECCOB.

11.3. I'eousnueckre uccaeqOBaHHs MPU NPOBEACHUH I'€OTEXHUYECKOTO KOHTPOJIS 32 KauyeCTBOM
BO3BEJICHUSI 3EMIITHOIO COOPY)KEHHST U WHXKCHEPHOW IOJrOTOBKH OCHOBAHUS HAMBIBHBIX WM
HACBIITHBIX TPYHTOB UCHOIB3YIOTCS JUISI PELICHUS CIEAYIONINX 3a/1a4:

KOHTPOJIb KayecTBa YIUIOTHEHUS! HACHITHBIX TPYHTOB IIPU BO3BEJECHHU 3EMIISTHOTO IIOJIOTHA
JKEJIE3HbIX U aBTOMOOWIIBHBIX JIOPOT, 3eMJISIHBIX J1TaMO M TIOTHH;

KOHTPOJIb KaueCTBa UCKYCCTBEHHOI'O 3aKPEILICHUS TPYHTOB;

KOHTPOJIb CIUIOIIHOCTH M YCTOHYMBOCTH IPOTHBOQHUIHTPALMOHHBIX [IEMEHTAIIMOHHBIX 3aBEC;

KOHTPOJIb KaueCTBa 3aKPEIUICHHS PBIXJIBIX, Pa3yIJIOTHEHHBIX TPYHTOB IIPH IIPOXOJKE TOPHBIX
BBIPa0OTOK — IIaXTHBIX CTBOJIOB, TOHHEJIEH;

HaOTI0ZIEHNE 32 COCTOSTHUEM TPYHTOB P NMPOXOJIKE TOPHBIX BEIPaOOTOK;

OTIPEJIENICHNE MECT yTEUeK M3 BOAOXPAHMIMII, a TAaKXKE MECT Pa3rpy3KH BOJA TPEUIMHOBATHIMU
30HaMU;

KOHTPOJIb 32 COCTOSTHUEM OCHOBAHUS IJIOTHH.

11.4. CoctaB 1 00beMbl Teo(hU3UUECKHX PabOT, & TaKKe MEPHOJANYHOCTh HAONIOJCHUI ClieayeT
yCTaHABIMBAaTh B IPOTpaMMe W3BICKAHWH, HCXOAA M3 OCOOEHHOCTEH COOPYXEHHS, WH)XEHEPHO-
TEOJIOTHYECKUX M T'HIPOJIOTMYECKUX YCIOBHH, CPOKOB BBIIIOJIHEHUS! CTPOUTENBHBIX paboOT |
WHTEHCUBHOCTH TIPOTEKAaHUS MTPOILIECCOB.

11.5. Iipu xonmpone kauecmea yniomueHus HACLINHLIX 2PYHMOE OCHOBHBIMH METOJAMHU SBIAIOTCA
ceiicmuueckne (mpodunmupoBanne CIIIIB MIIB, ceiicMokapoTak M NpPOCBEYMBAHUE), a TaKXKe
PaIroN30TONHBIE METO/IBI OINIPEAEICHUs BIaXHOCTH M TUIOTHOCTH. KOHTpONB ocymiecTBisieTcsl mocie
OTCBIIKM M YKAaTKH KaXJOro cyiod. Pe3ynbTaTpl CEHCMHYECKMX HM3MEPEHHH COMOCTaBISIOTCA C
MPSMBIMHA U3MEPEHUSIMH TUIOTHOCTH TPYHTA.

ITpn KOHTpOJE KadecTBa YIUIOTHEHHUS 3EMIITHOTO COOPYKCHHS B LEJNOM (TIJIOTHH, HAachImeil)
BBINIOJIHACTCS ~ ceificMuueckoe MNpoQMIMpOBaHHE W TPOCBEUMBAHWME MaccuBa. B Haumbonee
OTBETCTBEHHBIX CIIydasX MPUMEHSIOTCS Pa3IM4HbIe CXeMbl CEH{CMHUUECKOTr0 MPOCBEYMBAHMS MacCHBa,
NpU  KOTOPBIX MOJYy4YalT HMHGPOPMAIMIO, HEOOXOAMMYIO U JIOCTATOYHYIO JJIsl  HaJEKHOTO
TOMOTpaueCcKOro 0TOOpaKEHHs Pe3yIbTATOB.



11.6. Koumponv  kauecmea  UCKYCCMBEHHO20 — 3AKPEnjieHus — 2PYHMO6  BBINOJHSAETCS
CEHCMOAaKyCTUUECKUMU METOJAaMU U 3JIEKTPOPA3BEIKOM METOJIOM CONPOTUBIEHHUH. [[ns 3TuX uenent
Takke MoryT ObITh wucroib3oBanbl PJI3, PBII. Haubonee sddexkTuBHOI sBIsieTcss MeTOIUKA
CefCMHYECKOT0 NMPOCBEYNBAHNS MAacCHBa. VI3MepeH s BBIIOIHIOTCS JI0 U TI0CIIe YKPEIUICHNS TPYHTA C
OIIpEeJIeTICHNEM CKOPOCTEH MpOJOJBHBIX W IONEPEYHBIX BOJH, 10 KOTOPHIM OIICHUBAETCSI CTEIICHb
[IEMEHTAIIIH TPYHTOB.

[ToBTOopHBEIE (Wepe3 2—3 Mecsma) M3MEpeHHs Ial0T WHPOPMALNUI0 00 YIPOYHEHWH W CTEIICHH
COXPaHHOCTH 3aBECHI.

11.7. Kauecmso 3axpenieHus pulXIvlX, pA3YNIOMHEHHbIX 2PYHMOE8 TPU TPOXOAKE TOPHBIX
BBIPAOOTOK (MIAXTHBIX CTBOJIOB, TOHHENEH) OIIGHWBACTCA C I[IOMOINBIO AaKyCTHUYECKOTO U
YIIBTPa3BYKOBOTO MEXCKBaXHHHOTO MPO3BYUMBAHMUA M KapoTaxa. Crnenudrukoil Takux MCCIeT0BaHUN
SIBIIICTCS. TIPOM3BOJICTBO PabOT B CKBaXKMHAX Majoro nuamerpa (0T 36 MM), pas3iuyHbIM 00pa3oM
OPHEHTHPOBAHHBIX B IIPOCTPAHCTBE B 3aBUCUMOCTH OT PELIAEMbIX 3a/1a4.

11.8. Habnrroodenue 3a cocmosuuem epyHmos8 npu npoxooKe 20pHuLX 8blpadomoK OCYIIECTBISICTCS C
LEeNIbI0 YTOYHEHHUS TE0JIOTUUYECKOT0 CTPOSHNS, OTIepeXarollell pa3Be/Iki MacCHBa M0 JIMHUH ITPOXOJIKH,
M3y4YEeHUS] KPEroCTH MOpOJ B TOHHEJNE Mepes MPOXOMYECKUM IIMUTOM, IaxTax, Mam3ajax W JpyTrux
MOJ3EMHBIX  BBIEMKaX. YKa3aHHBIC 3a/ladd pPEIaloTcs METOJaMH IIOJ3eMHOW TeO(pU3UKH:
CEeHCMOaKyCTUKOM, 3JieKTpopasBenko, PJI3, a Takke MeTolaMu €CTECTBEHHBIX AJIEKTPOMAarHUTHBIX
nmirynscoB (EMOM3) n akyctuaeckoit amuccun (AD).

11.9. Onpedenenue mecm ymeuex u mecm pasepy3ki 600 TPOU3BOJUTCS C MOMOIIBIO METOJOB,
W3JI0KEHHBIX B II. 6.3.4.

11.10. Obcredosanue cocmosnusi pyHmo8 OCHOBAHUL 30AHULL U COOPYJICEHUU (8 mom uucie
nAOmMuK) OCYIIECTBISIETCSl HA OCHOBE CTallMOHAPHBIX HAOJIONIEHUH 3a reo(U3NUecCKUMH apaMeTpamu
cpenbl (CKOpOCTBIO YIPYTHX BOJH, 3JEKTPUYECKUM CONPOTHUBICHHEM, TEeMIlepaTypod H Jp.),
HM3MEHCHHE KOTOPBIX MO3BOJIAET CYAUTh 00 OCaJKe OCHOBaHWM, (GHIBTPAIMK U APYruX mpoieccax. C
9TOH LEJNBIO BBITIOJIHSIOTCS TIOBTOPHBIE CUCTEMAaTHIECKHe HaOJII0AeH s Ha OTHON M TOH ke 6ase ImyTem
pa3MelieHss IPUEMHON YacTH anlapaTypHOro KOMIUIEKCa B OCHOBAaHUH COOPYKECHHUSL.

[lpn oOcnenoBaHWM OCHOBaHHMH 3/[aHUH M COOPYKEHHH MOXKET BBIIIOJHATHCS OIpEAeIeHue
TTyOWHBI 310KeHUS (YHAaMEHTOB M OIICHKH UX COCTOSTHUSL.

s onpeneneHns TITyOMHBI IOTPYKEHUSI CBal MCIOIB3YeTCS METOJI, OCHOBAHHBIA HA PETHCTPALINU
OTpaKEHUH CEHCMOAKyCTHYECKUX W AJIEKTPOMATHUTHBIX UMITYJIBCOB OT HIDKHHX TOPIOB cBaid. Jlims
ompeneeHns] TIIyOWHBI 3aJI0KEHUs (YHIAMEHTOB MOJXKET OBITh HCIIOJIb30BaHAa JIJIEKTPOpa3BeIKa
METOJIOM COIIPOTUBIIEHUM.

Cocrosinue GpyHIaMeHTOB (OETOHHBIX, KUPIIMYHBIX ), CTEH U MEPEKPHITUI OIIEHUBAETCS C TOMOUIBIO
YIIBTPa3BYKOBBIX U aKyCTHUECKHX HW3MEPEHHil croco0amMu MpoQHIMPOBaHUS W TMPO3BYYHMBAHHS B
cootBerctBun ¢ [OCT 17624-87.

11.11. B mepuwox 3KCIUTyaTallii OOBEKTOB TeO(DM3MUYCCKHE WCCICIOBAHUS BBITOIHSIIOTCS JUIS
o0cnieloBaHsT TPYHTOB OCHOBaHUH (PyHIAMEHTOB CYLIECTBYIOIIMX 3JaHUH M COOPYXXEHHH MO
TEXHUYECKOMY 3aJIJaHHIO 3aKa34UHMKa C IIeJIbI0 BBIIBICHUS U3MEHEHUN I'e0JIOrH4ecKoil cpesibl 3a Mepuos
CTPOUTEIBCTBA U HKCIUIYaTaI[M COOPYXEHUH U MX COOTBETCTBUS MPOTHO3Y. JIs pernienus 3Tux 3a1a4d
PEKOMEHIyeTCsl TPUMEHATh pa3IW4Hble BHIBl KapoTaka, MEXKCKBRXHHHBIE MPOCBEUYMBAHUSA U
pas3uYHbIe BUABI 30HIUPOBAHHH.

B mepuox skcruTyaTanni reoQpu3nuecKue UCCIeIOBAaHNS BRIITOIHAIOTCS TaKKe IS OCYIIECTBICHUS
CTAIlMOHAPHBIX HAOMIONCHUN 3a OTIENbHBIMA KOMIIOHCHTAaMH TEOJIOTHYECKON Cpenmbl, a Takke 3a
Pa3BUTHEM OIACHBIX T'€OJIOTHYECKUX U WH)XEHEPHO-TEOJIOTHYECKUX IPOIECCOB B COOTBETCTBUH C II.
9.10 CIT 11-105-97 (uacts I). Cramuonapusie reohusndeckue HaOMIOACHHUS CICAYET OCYIICCTBISATh Ha
OCHOBE CETH CKB)KUH WIIM TOYEK 30HIUPOBAHHMS, CO3/IaHHOM Ha MPEISCTBYIOIIUX dTanaxX U3bICKaHu,
WIM Ha BHOBb OPraHM30BaHHOH Ha IUIOMIAZKAaX CYNIECTBYIOIIUX 3/aHUH U COOPYKEHHH W (WIK) Ha
y4acTKax pa3BUTHS OMACHBIX T'€0JIOTHYECKUX U HH)KEHEPHO-T€0JIOTMYECKUX TPOLIECCOB.

11.12. T'eodumsuueckre ucciaeqOBaHHMS NPH M3BICKAHUSIX JUIS PACIIMPEHHST W PEKOHCTPYKIHMH
COOpPYXXEHHH B TIpollecce WX OKCIUTyaTalldd BBIIOJNHSIOTCS JUIsl IOJy4eHHs wuHpopManuu o0
M3MEHEHHSAX WH)XEHEPHO-TCOJOTMYECKNX W THAPOTEOJOTMYECKHX YCJIOBHH, B TOM YHCIIE COCTaBa,
COCTOSIHMSI W CBOWCTBAaX TPYHTOB, AaKTHBHOCTH TEOJIOTHYECKHX M HH)KEHEPHO-TCOJIOTHYECKHX
MIPOIIECCOB, TPOM3OMIESAIINX 32 IEPHUOJ CTPOUTEIBCTBA U IKCILTYaTAIlHH COOPY KEHHH.

Hambomee »¢h¢exTHBHBIME SBISIOTCS CKBOKHHHBIE METOABI: pa3IMYHBIE BHIBI KapoTaxa
(axycTuaeckuii, pannoakTWBHBINA, dnekTpuueckuii), BCII, a Takke CelicMOaKyCTHYECKoe U
pPaaMoOBOJIHOBOE MPOCBEYMBAHHWE MEXIY TOPHbIMH BbIpaOoTKamu. V3 Ha3eMHBIX METO/IOB
npuMeHstoTes: ceficMopasseaka MIIB, MOI'T ¢ BBICOKMM pa3pelIieHHneM, TeOpagroNoKalus |
3EKTpopa3Beaka MetogoM BO3.

ITpu cocraBieHNH NPOrpaMMbl reo(U3MYECKUX HCCIIEIOBaHUH B HACENEHHBIX IYyHKTaX CJleIyeT



YUUTBIBATL YCJIOBHA WX BBINOJHCHHSA B IMPOU3BOJACTBCHHBIX KOMILIEKCAX (B TOM  YHUCIIC
IKCITyaTUPYEMbIX), BHYTPU 3JaHUNA M COOPYXKEHHH, B MOJABAIaX, MPU HATUYMU KOMMYHHUKAIIUMH,
KabeJei, TBEpAbIX MOKPHITUI YIIUII U OPOT, a TAKXKE B YCIOBUSIX IUIOTHOM TOPOACKOM 3aCTPOHKH. DTO
00yCIIOBITMBAET BBICOKMH YpPOBEHb JJIEKTPUUECKMX M MEXaHHYECKHX IIOMEX, OIpaHMYEeHHOCTb
JIMHEHHBIX pa3sMepoB TEPPUTOPHH (M COOTBETCTBEHHO W3MEPHTENBHON YCTAHOBKH), YCIOKHEHHUE
KPEIUIEHHs JTaTYMKOB M 3a3€MJICHUS 3JIEKTPOAOB, OTPAHMYCHHOCTh NMPHUMEHEHHUs 3()(HEKTHBHBIX, HO
MOTEHIMATIBHO OMACHBIX YAAPHBIX, B3PBIBHBIX U T.II. yCTPOUCTB.

B momnoce Tpaccel JIMHEHHBIX COOPYXXEHHH HCIIONB3YIOTCS T€OPAIMONIOKAINS, BBIIOJIHAEMAs B
HEIIPEPBIBHOM PEXHMME C JBIKYILIEroCs TPAHCIOPTHOTO CpeACTBa, ceiicMopasBenka MIIB,
aneKTpoanHaMuaeckoe 3oHaupoBanue (3/13). OcTambHbIE METOIBI, BKIIOYAs JIEKTPOPA3BEAKY, HUMEIOT
OTpaHUYEHHOE IPUMECHEHHE.

IIpy pexkOHCTpyKUMU WM JIMKBUAALMU 3[JaHUN U COOPYXKEHHUMl 10 OTHEIBHOMY TEXHHUYECKOMY
3aJaHUI0 3aKa34yuKa MOXCT BBIIIOJHATHCA OGCHC}IOBaHI/IC KOHCTPYKTHUBHBIX JJICMCHTOB 3I[aHPIfI u
coopyXeHui ((yHZaMEHTOB pPa3IUYHON KOHCTPYKLUH, OIOp, OTIENBHBIX CBai, HECYIIMX CTEH,
MEePeKPHITUA M Jp.) A OOHapyXeHHs B HHMX Je(EKTOB M H3y4YEHHS Pa3BUTHUS HANPSHKEHHOTO
COCTOSTHHSL.

NMPUJIOKEHUE A
(pexomendyemoe)

TEPMUWHBI U ONTIPEJEJIEHUSA

Tepmun OnpeneneHue

AHoManus (mmu|OTKIIOHeHHE HM3MEPEeHHOTO IapaMmeTpa IoNii OT HOPMAalbHOTO, B KadecTBE
MOJIE3HBIN CUTHAJT) |KOTOPOTO TPUHMMAETCs TIoJieé HaJXl OJHOPOIHBIM IOJYIPOCTPAHCTBOM (TIpU
HaOIOEHUAX Ha TOBEPXHOCTH) WJIM B HEOTPAaHHMUYEHHOM IIPOCTPaHCTBE (IpU
CKB)KWHHBIX HAOJIIOJICHUSIX)

['eonoruueckas Bepxuss uacte aurochepsl, MNPEICTaBIAOIIAsS CO00H MHOTOKOMITIOHEHTHYIO

cpena JTUHAMUYECKYIO CUCTeMY (TOpPHBIE TOPOJIBI, TOJ3EMHBIC BOJIBI, Ta3bl, (PU3NICCKHE
Mmojisi), B TMpelesiax KOTOPOH OCYHICCTBISCTCS WHXKECHEPHO-XO3HCTBCHHAS
JIEATEJIbHOCTD

I'eoduznueckue Crioco0bI ¥ Cpe/ICTBA M3YYCHUS CTPOCHHS, COCTaBa M COCTOSIHUS T€OJIOTHYCCKON

METOJIbI cpensl IyTeM WU3MepeHUs HWH(POPMATHBHBIX IMapaMeTpOB (U3IUICCKUX ITOJICH

WCKYCCTBEHHOTO WJIM €CTECTBEHHOTO IIPOMCXOXICHUS C  IOCIEAYIOIEeH
00paboTKOI M HHTEpIpETaHeH MoTyJYaeMOi IpH 3TOM HH(pOpMau

Feo@mnqecm/le Pazmansie (1)I/ISI/I‘IGCKI/I€ mois B 3eMie (GCTGCTBGHHHC U HCKYCCTBCHHO
OJIA COBHaBaeMHe), O6YCJIOBHGHHLIG BBaHMOHeﬁCTBHeM HeﬁTpaJ'H:HLIX nim
3apsKECHHBIX MAT€PUATIBHBIX TEJI, DJIEMEHTAPHBIX YaCTHUIl U KBAHTOB DHEPIUH. K
I‘eO(l)I/ISI/I‘IeCKI/IM IIOJIAM OTHOCATCA: TpaBUTAIITMOHHEIC, MarHuTHBIC,

JJIEKTPUYECKHE, 3JICKTPOMATHUTHBIE, CEHCMUYECKHX BOJIH, TEMIIEPaTypHBIE,
panuaioHHBIe, MapaMeTphl KOTOPBIX H3MEHSIOTCI BO BpEeMEHHM U B

IIPOCTPAHCTBE
I'eopusnueckue CoOBOKYITHOCTb KOMIIOHEHTOB I'€0JIOTHYECKON CPEIbl, ONPENEIISIOIUX CTPYKTYPY
YCIIOBUS U HUHTEHCUBHOCTb Te€O0(M3UUECKHX MOJEH, OT KOTOPBIX 3aBHUCAT BO3MOKHOCTH

Ppa3JInIHbIX re0(1)1/131/1qe01<1/1x MCTOAOB HCCICIAOBaHHUsA, a TaKXC YCHOBHﬁ,
OMpECACTIAIOINX BO3MOKHOCTH BbIMTOJHCHUA reoq)mnqecxnx Ha6J'HO)I€HPII>i, n
KOTOpPbIC H606X0}_'[I/IMO YUUTBIBATL TIPpU BLI60pe MECTOAUKHN Ha6HIOI[eHI/Iﬁ u
CII0co00B HMHTCPIIPETALMU TOJYYaCMbIX MATCPUAJTIOB

FCOC)J'ICKTpI/I‘IeCKOG, PaCHpG}IeHGHI/IC B M3y4YacMOM MAaCCHUBE COOTBCTCTBYHOIIUX CBOI>'ICTB, N3y4aCMbIX

reoceiCMUYeCKOe H|JaHHBIM METOJIOM TeO(H3MKH, — YAETBHBIX JJICKTPHUECKHX CONPOTHUBIICHHH,
JIPYTO€ CTPOEHHE  [CKOpOCTEH YIPYTUX BOJIH U Jp.

I'my6una I'my6una, 10 KOTOPOH XapakTepu3yeTcs MacCHB ITPUMEHSEMBIM I'eO(pH3NISCKUM
WCCIICJOBAaHHI METO/IOM HJIM KOMIUIEKCOM METOIOB

I'myOGunHOCTD XapakTepHcTuKa, onpenaemsomas BO3MOYKHOCTH oOHapyXeHUs
reo(pU3nIECKOro aHomasieoOpasyromero o0beKTa, BeIpakacMasi B €AMHHULAX IJIMHBI M 3aBUCSIIAs
MeToza OT pa3MepOB M CBOHCTB 3TOr0 OOBEKTA

HeiicTByromee B oanektpopaszBenke — JMHEWHBIE pa3Mepbl YCTAHOBKU I, ONpPEIEISIOIINE

paccTosiHne NIyOMHHOCTh METOZA M Pa3pEHIA0IIyI0 CIIOCOOHOCTh: AJIsl YEThIPEXIICKTPOAHBIX




M3MEpPUTEITBHON cuMMeTpruHbIX ycraHoBok AMNB — r = AB/2, tpexanektpoaubix — I = AO,
YCTaHOBKHU Juist iunonbHbIX — I = O0', rne O — HEHTPBI MUTAIOUIUX U TPHEMHbBIX AUTIONEH;
B YaCTOTHBIX ME€TOAaX I — PACCTOSHUC OT U3JIYYaATCIId 10 NPUEMHHKA
WmxenepHo- COBOKYITHOCTh ~ XapaKTEPUCTUK  KOMIIOHEHTOB  TE€OJIOTMYECKOW  Cpejibl
re0JIOrHYECKUe uccienyemoit teppuropun (penbeda, cocraBa, COCTOSHHSA, YCIOBHU 3ajleraHus
YCIIOBUS MOpPOA M TOJ3EMHBIX BOJl, HMX CBOWCTB, TI'€OJIOTHYECKHX M HHXEHEpHO-
TEOJIOTHYECKUX ~ MPOLECCOB W SIBJICHWI),  BIMAIOLIMX Ha  yCJIOBHS
IIPOEKTUPOBAHMS, CTPOUTEJILCTBA M AKCILITYaTaIlMH COOPYKEHHUH
WuTteprperauns Omnpenenenne mnapameTpoB ((hu3muecknx W (U3UKO-MEXaHHYECKHX CBOMCTB)
reo(hU3IIECKIX MOPOJ M TPOCTPAHCTBEHHOTO WX PACIPEACICHUS B HCCIETYEMOM MAacCHBE IO
JTAaHHBIX M3MEPEeHHBIM ITIapaMeTpaM H3ydaeMoro IIOJIA, a TakkKe IyTeM HCIIOIb30BAHUS
COOTBETCTBYIOIINX aHAMTHICCKIUX FITH KOPPEISAIIUOHHBIX CBA3CH
KommiekcupoBanwne (cronp30BaHHe HECKONBKHMX METOIOB B paMKaX OIHOM 3agadll C IIETBI0
YMEHBIICHHS IPeAeIOB HEOTHO3HAYHOCTH €€ PEIICHHUS
MonuTopHHT Cucrema CTalMOHAPHBIX HAOMIOACHUI 32 COCTOSHHEM NPUPOMHOW Cpensl U
MIPUPOTHO- COOpY)KEHHI B IpoIlecce HMX CTPOUTENHCTBA, JKCIUTyaTallMd, a TakXKe II0Cie
TEXHUYIECKUX JUKBUAALNN M BBIPa0OTKAa PEKOMEHAAIMI 10 HOPMAaJH3alHUN HKOJOTHYECKOU
CUCTEM 00CTaHOBKHU M MH)KEHEPHOM 3aIUTE COOPYKEHHUH

OO6patHas 3agaga

Ormpezienenne pactpenesicHUss B MPOCTPAHCTBE (PU3UIECKHUX MTAPaMETPOB CPEIbI
110 HAOJIIOICHHOMY (PU3HYECKOMY TOJIIO

IIpsimas 3amaua

OmnpeneneHne mapamMeTpoB HOPMHUPYIOMErocs GU3NIECKOTO MO O U3BECTHBIM
napaMeTpaM MOJENIN H3y4aeMON Cpeabl

Paspemaromast MuHuManbHble pa3Mepsl 00beKTa, OOHAPYKMBAEMOTO IAHHBIM METOJOM IIpH

CIOCOOHOCTh JIAHHBIX yCIIOBHSX

reopu3nIecKoro

MeTo/Ia

Duzuko- O6obuienHoe u  (OpPMaTH30BaAHHOE OMUCAHHE MPOCTPAHCTBEHHO-BPEMEHHOM

reoJoruuecKas M3MEHUYMBOCTH MapaMeTPOB Cpelbl, HAa OCHOBE KOTOPOTO YCTAHABIHMBACTCS

MOJIEINb B3aMMOCBSI3b MapaMeTPOB HAOMIOJAeMbIX (U3UUECKUX IOJIeH M MapaMeTpoB
MoJenen

DKBUBAJICHTHbBIC Takue pasnuuHble pelieHHs OoOpaTHOil reodu3nUeckor 3afadd, KOTOpPbIC

peLIeHus YIOBJICTBOPSIFOT OJHOMY UM TOMY )K€ YCIOBHIO — OJHOW M TOH e CTPYKType H
MHTCHCHBHOCTH W3y4aeMOTrO0 MOJIs

O¢dexruBHble  H|BemMYuHBI, KOTOPBIE HMEIOT Pa3MEPHOCTh ITAPaMETPOB CPEIbl, HO SBISIOTCS TPH

Kaxymecs 9TOM MapaMeTpaMH H3y4aeMoro IOJs, OIpeNeisseMbIMH B  pe3yJbTare

BEJTYHHBI reou3MYecKuX HCCIIENOBAHUI, W COBIAJAIONIME C IapaMeTpaMHu H3ydaeMoil

CpeBl TONBKO B CIIydae OJHOPOIHOCTH MOCIEeTHEN




NPUJIOKEHUE b
(o6a3amenvroe)

OBBEMBI TEOPU3NYECKHUX PABOT ITPU PEHIEHWUU OCHOBHBIX THAKXEHEPHO-TEOJIOI'NYECKHX 3AJAY

O0BeMsI
o Maruuropassezxa, I'a3oBo-amanarmonHas | CKBaXKHbIE
DneKkTpopasBeka CeiicMopa3Beska
rpaBHpa3BeKa CheMKa METOJIBI
30HAUpOBaHHE
[podunupoBanne 30HAUpOBaHHE [IpodunupoBanne P
Craauu (Tarsl) (C3) Paccrosiaue Paccrosinue
Iar o Iar mo Kon-Bo
NpOEKTUPOBaHus | PaccrosHue Paccrosinue MEXIY MEXIY
ar no Iar no npoduio, npodmo, | Touek Ha |
MEXIy Kon-Bo ¢.H. Ha MEeXIy 2| mpodmsamu, POQUITSIMA, 2
npoduIIIo, 2 npoduiro, |Kox-Bo Ha 1 km M M KM
npoduisamu, " 1 xm npoduisamMy, " M M
M M

W3ydeHue B maHe U pazpese cy

6F0pI/I3OHTELTII)HI)IX T€OJIOTMYCCKUX I'paHull, O6YCJ'IOBJ'ICHHI)IX CMEHOM JIUTOJIOTHYECKOTO COCTaBa, CTCIICHU TPCUIMHOBATOCTH, 06BO,HHGHHOCTI/I,

COCTOSIHUS (TaJOe MEp3JI0e) U T.II.
[IpeampoexTHas 500-750 10-20 10—20 500-750 10-20 5-10 — — — — 2-10
IpoexTHas 50-250 5-10 20-50 50-250 2-10 10-20 — — — — 10-50
V3ydeHue B IIaHe U pa3pe3e HErOPU3OHTAIBHBIX [€0JOTHUECKUX TPaHuIl
[NpennpoexTHas 100—300 10-20 20-50 500-700 10-20 10-20 50-100 10-25 25-50 5-10 2-15
IpoekTHas 25-50 5-10 50-100 100-500 2-10 20-40 20-50 5-10 10-20 5-10 25-100
OOHapy>keHUe 1 U3yUeHUE B IUIaHE U Pa3pe3e JOKAIbHBIX HEOAHOPOJHOCTEH], CBSI3aHHBIX ¢ Pe3yIbTaTaMU TeKTOHUUECKOU JIeITeIbHOCTH, IPOLIECCAMU BBIBETPUBAHUS,
KapcToo0pa3oBaHusl, MEP3IIOTHBIMH SIBJICHUSMH U TEXHOTEHE30M
[NpennpoexTHas 100—500 10-20 20-50 100-500 10-20 20-50 20-100 2,5-5,0 25-50 5-10 2-15
IpoekTHas 25-50 5-10 50-100 20-50 2-5 100-500 5-10 1,0-2,5 10-20 5-10 25-100
Omnpezenenue cocTaBa, CTPOSHUS], COCTOSHUS U CBOUCTB IPYHTOB
ITpennpoexTHas — — — — — — — — — — 2-15
ITpoekTHas — — Cor. c 3ak. — — Cor. ¢ 3ak. — — — — 15-100
M3y4enne reoJornueckux U HH)KCHEPHO-TE0J0THUSCKUX MPOLIECCOB
[pennpoexTHas 160-500 10-20 20-50 20-50 2-5 10-20 20-100 2,5-5,0 25-50 5-10 —
ITpoexTHas 25-50 5-10 50-100 50-100 2-5 20-50 2-10 1,0-2,5 10-20 5-10 2-10
Ilpumeuanusn

1 IIpu Ha3HaYeHUH 0OBEMOB HEOOXOAMMO YUUTHIBATH KOJIMYECTBO NPoduiIeil 1 Touek HaOMIOACHHH, BHIIOJIHEHHBIX PaHee.
2 T'ycrora ceTn B mpejenax yYKa3aHHBIX IHMAala30HOB 3aBHUCUT OT MaclITabOB CHEMKH, OINpPEAENSEMBIX CIOKHOCTBIO HH)KEHEPHO-TEOJIOTMYECKHX YCIOBHH M CTEMEHBIO OTBETCTBEHHOCTH

IIPOCKTHPYEMOTO COOPY>KEHHSI.




MNPUJIOKEHHUE B
(cnpasounoe)

COKPAIIEHHBIE HA3BBAHUA T'EOPU3NYECKUX METO/J10B

[Tpunsitoe 0003HaueHNE

Hasanue METOoAa

AK

AKyCTHUYECKHUI KapoTax

All AKyCTHYECKOE IPOCBEUNBAHUE

AD AKycTHYecKasi YMUCCUS

BK3 BokoBoe kapoTakHOE 30HIMPOBAHUE

BUDII BektopHoe u3MepeHue 3IeKTPUIECKOro MmoJist

BII Meto BbI3BaHHOM MOJSPU3ALNU

BCII BepTrkanpHOe ceicMUYECKoe TPOPHIHPOBAHNE

B33 BepTuxanpHOe 3JeKTpHUECKOe 30HANPOBAaHHE

B33 BII BeprukaneHOoe  3JIEKTpUYECKOE  30HAMPOBAHME  METOJOM  BBI3BAHHOM
HOJISIPU3AILIH

B33 M/IC BepTuxanpHOE  JNMEeKTpUYEcKOe  30HAMPOBAaHHE IO  METOAY  JBYX
COCTaBJISIONTNX

r I"paBupazBenka

I'T™M I'amma-ramMmma MeToq

-5 ["a30B0-3MaHALMOHHAS ChEMKa

J3 JlucTaHmoHHo€e 30HMpOBaHUE (IJIEKTPOMArHUTHOE)

JANIIT JlumospHOE MHAYKIIMOHHOE NPO(UINpOBaHUe

JIOMII JIumonbpHOe DIIEKTPOMAarHUTHOE MPOGUINPOBAHKE

J0I1 JumonbHoe ArieKTponpogrInpoBanme

ENDBMII3 MeToz ecTeCTBEHHBIX HMITYJIbCOB 3JIEKTPOMArHUTHOTO OIS 3eMITH

EIl MeToz eCTECTBEHHOT'O JIEKTPUUECKOTO MOJIs

3CII 30HANPOBaHNE CTAHOBJICHUEM IOJIS

n3 M3onapamerprueckoe 30HINPOBaHHE (3JIEKTPOMArHUTHOE)

Kap Kapotax

KB33 Kpyrosoe BepTHKaIIbHOE SIEKTPUUECKOE 30HAUPOBAHNE

KMIIB (MIIB) KoppensiimoHHbII METO PEIOMIIEHHBIX BOJIH

KC Kaporax conpoTuBieHnH

KOIT KomOnHnpoBaHHOE 31eKTPONpOopHINPOBAHNE

M Marnutopa3zBeka

MJIC Merton ABYX COCTaBISIIOLIUX

M3T MeTon 3apsKeHHOro Tena

MOB MeToz 0Tpask€HHBIX BOJH

MIT MeXCKBaKMHHOE ITPO3BYYHBaHHE

MIIB MeTon npenoMIEHHBIX BOJH

MITIT MeTon nepexoIHbIX MPOIECCOB

HM HelitponHslii MeTOx

HHM HeliTpoH-HeHUTpOHHBIN MeTO

HCII HenpepriBHoe celicMudeckoe mpohuInpoBaHue

OI'Tl Merton o0uieit rTyOHHHOMN MIIOIAAKU

Or'T Merton o0uiei rTyOHHHON TOUKH

IIMP Meroz IPOTOHHOTO MarHUTHOI'O PE30HaHCa

I1C Kaporax noreHmanoB coOCTBEHHON MOISIPU3aINU

Pes PesuctuBumerpus

Pacx Pacxonomerpus

Pagnoxun PannoxomnapanimoHHbII METOA,

PBII PannoBoHOBOE MPOCBEYMBAHUE

PJI3 PanuosiokalinoHHOE 30HIMPOBAHKE

C Ceticmopa3Benka (Ha3eMHas)

C3 CelicMO30HINPOBaHHE

CK CelicMIUYECKII KapoTax

CIl CelicMIuecKoe IpPOCBCYNBAHNE




CIIIIb

CeiicMonpoduirpoBaHue Ha TOCTOSTHHOM 0a3e

COIl CHMMETPUYHOE JIEKTPONTPoGUINpOBaHre

T° TepmomeTpus

V3K YIpTpa3ByKOBOM KapoTax

YKC YapTpa3ByKOBasi KEPHOCKOIHS

43 YacToTHOE 30HIUPOBaHUE

UdbM3 YacTOTHOE AIEKTPOMArHUTHOE 30HIUPOBAHUE

2]13 DNeKTpoIMHAMHIYIECKOE 30HINPOBAHNE

OMK ONEeKTPOMarHUTHBIN KapoTax

oIl OnexTponpopuIpOBaHHE

OIl BIT OnekTponpoHIMpOBaHIE METOAOM BBI3BAHHOH MOJISIPHU3AINN
OII MJIC OeKkTponpoHIMPOBAHHE ITI0 METOAY IBYX COCTABIIIONINX




OPUJIOXKEHUE I
(cnpasounoe)

KPATKASA XAPAKTEPUCTUKA I'EOOPU3UYECKHUX METOJ0B, UCITIOJIb3YEMbIX TP NH>KEHEPHbBIX N3BICKAHUAX

BﬂeKTPOMaFHPlTHLIe METOAbI

['myOUHHOCTD U

Hcnons3yembie Bubt npocBeunBaeMbie 0a3bl // Pemaemsbie 3amaun //
Momudukanum N3ydaeMble mapamMeTpsl .
YaCTOTHI WCCIIeIOBaHUN | pa3pelaromasi CHocoOHOCTh Oco0s1e ycrnoBus
(n — nenoe uncino ot 1 o 9)*
Memooduvl ecmecmsenno2o nous
Meron ecrecTBeHHOro|EcTecTBeHHbIE MOTEHIIUAIIBI OOHapyxenue MecT KOppO3UH
AIIEKTPUYECKOTO TI0JISI OCTOSHHOTO |3JIEKTPOXUMHUUECKOTO " METaTHYECKUX KOHCTPYKIUH,
toka (EIT) EKTPOKHHETUYECKOTO Hasenoe obmacteld  NMUTaHMA H  PaA3TPy3KH
MH u
npoucxoxaenns (EIT) MOA3EMHBIX BOJ, MECT IPOCAaYHBAHUS
9KBATOPHAIILHOE
BOJ 4Yepe3 3CeMIITHBIE COOPYKEHHS,
0 npoQUIMpPOBaHUE,
M3yYeHHe THHAMUKH 3arpsi3HeHHs
TIonaHas

MGTOH CCTCCTBCHHBIX HMITYJIbCOB
3HeKTpOMaFHPITHOFO TI10JIA 36MJII/I
(EMDMIT3)

AMIUTHTYTHBIE W YacTOTHEIC
XapaKTePUCTUKH ECTECTBEHHBIX
JNEKTPOMATHUTHBIX  MMITYJIbCOB
3emiaun

CbCMKaA; KapOoTax

YcraHoBnenue HaIpPsDKEHHOTO
COCTOSIHMSI MacCHBa, JIOKAJIH3aLUs MECT
BO3MOXHBIX HApyIICHHH CIUIOLIHOCTH,
CTETIeHHU TPEITMHOO0Pa30BaHHS

Dnexmpopazsedka NoCmMoaHHbIM (UTU HUSKOYACMOMHbIM) MOKOM

OnexTpornpodunrpoBaHue (3I1) Hazemusie
Pa3IUYHBIMH YCTaHOBKAMH
Kaxymmuecs JIIEKTPUYECKHE
COTIPOTHUBIICHUS,  SBIIONIHCCS
mapaMeTpaMH II0JISI TOCTOSTHHOTO 0-30 '
BeptuxansHoe 3IEKTPUUECKOE . HazemHuble, Ha
TOKA; YAETBbHBIC SIEKTPHUECKUE
souaupoBanue (BD3) pasnmunbiMu aKBaTOPUAX
conpotusienus (YOC) mopon
yCTaHOBKaMH
OnekTponpopuIMpoBaHe n|IHTEHCHBHOCTD 3JIEKTPUYECKOTO Hazemnsie

30HIUPOBAHHE MO0 METOLYy JBYX
cocrapistromux (DI MJIC) u (BO3
MIO), METOJI BEKTOPHBIX
HU3MEPEHHH DIIEKTPUYECKOTO MOJIs
(BUDII)

10JIA IIOCTOSITHHOI'O TOKa,
HU3MEpEHHAasA B Pa3IMIHbBIX
HaIrpaBJICHUAX

Orn-0,1 ton10m// ot 0,1 M

mon-10m
3aBucCsIT
VoC

oT

nopon,

COOTHOLICHUSA
MOIITHOCTHU

TCOIJICKTPUICCKUX CJIOCB U OT

pasmepa
YCTaHOBKH

HU3MEPUTENBHOU

KaprupoBanue IpaHuLl nopox,
pasIUYHOIO  COCTaBa,  BIAXHOCTH,
MTOPUCTOCTH, oOHapy>xeHHe u
KapTHPOBaHHUE cyOBepTHKAIBHBIX

Ir€OJIOTHYCCKUX TECII (3OH MOBBIIICHHOK
TPCHIMHOBATOCTH, JIbJUCTOCTHU U ,Z[p)

PacuneHenue paspeza 1o BEpTHKAJH,
OTIpeJIeJICHNE COCTaBa, CTPOSHHUS U psiia
CBOHCTB mopox (B TOM  4ucie
KOPPO3MOHHOW arpecCUBHOCTH, BOIHO-
¢usnueckux), HaOr0IeHne 3a
JIMHAMUKOH NPOLIECCOB

To xe, uro u OIl u B33, HO C
BO3MOXXHOCTBIO ~ HM3YYEHHsSI  CJIOKHO
MOCTPOCHHBIX CPEJ IpU HAOIIOJCHUSIX
Ha OJTHOM MPOQHIIC UITK B OJJHOI TOUKE




DJeKTPOKApOTaX  CONMPOTHUBIICHUI
(KC); ToxoBBIN KapoTax

Kaxymmecs JJIEKTPUYECKUE
conpotuBienus, YOC; cuna
TOKa B ITUTAIOIIEN [EeNU

Merton 3apsixerHoro tena (M3T)

Ilone JNEKTPUYECKU
3apsKAaEMOTo POBOSIIIETO TeTa

PesuctuBumerpus

VOC xunkocreit

0-30T'g

CKBaXMHHBIE

// o1 0,01 M B 3aBUCHMOCTH OT
pasMepoB 30H1a

Pacunenenue paspesa,
30H TOBBILIEHHOMN
MTOPUCTOCTH, 00BOIHEHHOCTH,
JIBIUCTOCTH, OIpeNeleHre COoCTaBa,
CTPOEHUS ¥ CBOKCTB IIOPOJL

oOHapyXxeHue
TPEIMHOBATOCTH,

Jo 100 m

W3yyenue HampaBiieHH U CKOPOCTH
JIBHYKEHUS! TIOJJ3EMHBIX BOJL

JlaGoparopusie,
CKBa)KMHHBbIE,
9KBaTOPHAIHHBIC

OrneHka KOPPO3HMOHHOM arpecCUBHOCTH
TPYHTOB;  JKCIIpPECC-OLlEHKa COCTaBa
TPYHTOB; H3y4YCHUE PEKUMA TTOA3EMHBIX
BOJI, 3aTPsI3HCHHUS

Memoo evizsan

HOU noaipusayuu

OnekTponpopuIMpoBaHe u(llonspusyemMocTs rpyHTOB 0-30 I'u Hazemnble Te xe, uto u'y OI1 u B33 VYTO4YHEHUE IUTOJIIOTMYECKOro COCTaBa

30HAUPOBAHUE METOAOM BBI3BaHHOI U BIQXHOCTU TIPH  COBMECTHOM

nossipuzanuu (311 BIT) n (B33 BII) HCIOJIb30BAHUU c METOJIOM
COIIPOTHBIICHHS

3]1@1(’]’)1}70[7(1386()](’(1 NEePEeMEHHbIMU Y CMAHOBUBULUMUCS DJIE€KM

OMACHUNHBIMU NOJIAMU

YacrtoTHOE anekTpoMarauTHoe|llapameTpsl rapmoHndeckux|1l kI'n - n100 xI'u|Ha3emHsie n-m — n-100 m // 0,5 m — 10|Pacunenenne paspe3a 1o BEpPTUKAIU C
30HAUPOBAHUE (UOM3)**:|moneit, CO3/1aBaeMbIX M mIyOMHAa  3aBHCUT  OT|BBLAEICHUEM CyOTrOpH30HTAJIBHBIX
yactoTHOe  30HAMpoBaHue (U3),[ssekTpuuecKkuMu 1 MarHUTHBIMH YacTOTBl  3.-M.  BOJH  H[TPaHMI] TOPOA, Ppa3INYAIOMMUXCS IO
JMCTaHIIMOHHOE 30HIMPOBAHHE| IUTIOISIMHU paccTostHus Mexay|YOC " JIV3IIEKTPUIECKON
13), H30MIapaMeTPHIECKOe W3IydaTeneM U MPUEMHUKOM |TPOHHUIIAEMOCTH
souaupoBanue (13)
HumonsHoe anekrpomarauTaoe| Te xKe, 9TO u npu Hazemusie n-Mm—n-10 m// 0,5 mara KaptupoBanue TpaHUIl TTOpOT
poUIHpOBaHUE (AOMII): [30oHOMpOBaHUAX, HO H3MEPEHUS pa3IMYHOTO  COCTaBa,  BIAXKHOCTH,
BBICOKOYaCTOTHOE (BUDID)**, [BpImonHsIOTCS. Ha IPOGUIIAX HIH MTOPUCTOCTH, 0oOHpYyXeHue u
HenpepbiBHoe (HDIT)** M0 IJIOMAAX TPU TOCTOSHHBIX KapTHUpOBaHHE CcyOBEepTHUKATBLHBIX
qacToTe u PacCTOAHUAX T'COJIOTHYCCKUX TECI (30H MOBBIIIIEHHON
W3JTy4YaTenb-IPUEMHUKOM TPEIIMHOBATOCTH, JBAUCTOCTH W JIp.),
MOUCK METAJUIMYECKUX KOHCTPYKIMH
noJ MIOBEPXHOCTBIO, npu
OyaronpusTHBIX YCIIOBUSIX
oInpeneneHue penbeda KpOBIIU
BBICOKOOMHBIX TIOPOJT
PannoBoiHOBOE npocBeunBanue|M3yuerne anektpudeckoro u| 0,1-30 MI'm  |CxBakuHHBIE, 1I0M—n-10m// 1 M— 15m |OneHKa COCTOSHHSIT ¥ MOHHUTOPUHT
(PBIT) (WIM) MarHUTHOTO KOMIIOHEHTOB CKBa)KHHHO- TPYHTOB u TUIPOTCOIOTUIECKAX
3JIEKTPOMArHUTHOTO TIONIST TIPH Ha3eMHBbIE YCIIOBUH HETIOCPEICTBEHHO oz
BO30YXKICHUH B OJIHOI OCHOBAaHHEM COOPYXEHMH WO Ha
CKBR)XMHE M NpPUEME B IPYroi, IITyOOKHX TOPHU30HTAX, rie
Ha TIOBEPXHOCTH WJIHM K€ B TOH HEJIOCTATOYHO pasperuaronien

KC CKBaXXKHMHC

CIIOCOOHOCTH HA3EMHBIX MCTOIOOB, a




TaK)Xe Ha y4acTKax IUIOTHOW FOPOJICKOMN
3aCTPOMKM W TPH BBICOKOM YPOBHE
TEeXHOTEeHHBIX momex /// p > 20 Om-M;
CKB > 45 MM

3oHaupoBaHUE MeTonoM|AHanm3 mporecca craHoBieHusA|0, HaOmonerns|HazemHbe 1 M—n-100 m // 0,5 M — 10|Pacunenenue pa3zpesa Mo BepTUKAIU Ha

cradoBienuss mons  (3CII) wm|moms B OmmkHeH — 30He,|HadnmHas ¢ 3—5 M ciou ¢ pa3aeiMu YOC

nepexoaHbIx mpoieccos (MIIIT) CO371aBaEMOT0  DJIEKTPUUIECKUM |MC
JIUTIOJIEM, nocie ero
OTKJIFOUEHHSI

Dnexmpopazeeoxa nepemeHHbIMU HeyCMaHO0GUGUIUMUCS DTIEKMPOMASHUMHBIMU NOJIAMU

Pagnoxum** Wzyuenne osnextpomarHutHoro[nl0 xI'm — n|HazemHbIe n-m—n-10 m // 0,5 mara I'eonoruueckoe KapTUpOBaHUeE,
nosisi, coznaBaemoro JIB u C/IB(MI't BbIJIeNIeHHE CyOBEPTUKAJIBHBIX T'PaHMIL,
paIroCTaHIMAMU JOKanu3alus TOA3EMHBIX  KaOeunei,

TpyOOIpPOBOJOB

Pangnonokanmonnoe 3oHnupoBanue|l3yyenne — auHamunueckux — u|Koporkue Hazewmmnbere, Ha|n'M —N-10 M Omnpenenenne  IMOJOXKEHHUS  TPaHMUIIL,

(PJI3) KHHEMaTHYECKUX XapaKTEPUCTHUK|UMITYIIbCHI aKBaTOPUSIX, OLIEHKa COCTaBa M COCTOSIHUSI ITOPOZ.
3JIEKTPOMArHUTHBIX HMITYJIbCOB, |(Hcek); 10-n-100[aspomeTons Ocobo OmarompusaTHBIE CpeAbl JUIs
MPOIIE X yepe3|kl 11 3TOr0 METO/IA JIe]l M CyXHU€e MTECKH
UCCIENYEMYIO CPEny

Pagnonokarmonnas (PJI) ceemka  (M3yuenne  anmexTpoMarHuTHBIX|To ke Anspo- un-0,1 m Nzyuenune COCTOSIHUSA
UMITyJIbCOB, ~OTPaXXCHHBIX  OT KOCMHUYECKast MIPUTIOBEPXHOCTHOTO CJIOS TIOPOJ WIIH
JTHEBHOM TTOBEPXHOCTH Mo4YB, B TMEPBYD OYEpenb  €ro

00BOJHEHHOCTH
PagmorermoBass u  wmH(ppakpacHas|M3yuerne ecrectBeHHOro 3.-M.|CBU Aspo, HazeMHble |[IpUIOBEPXHOCTHBIN CIIOI Brigensier TanukKoBBIE YYAaCTKU Cpenu

CBbEMKH

W3ITyYCHNS 36MHON MTOBEPXHOCTH

MEP3JILIX, BO3MOXHO BBISBIEHUE HE
CJIMIIKOM ry0oKo 3aJIETArOLIMX
BHYTPUTPYHTOBBIX JIbJIOB




CeiicMoaKycTHYeCKHE METO/IbI

['myOuHHOCTD 1
Hcnons3yemeie Bunsr MpocBedrnBaeMbie 0a3bl / Pemaemsbie 3agaun ///
Momudukarmm M3yuyaemble napameTpsl o
YaCcTOTHI WCCIIEIOBAaHUM | pa3zperraromiasi CiocoOHOCTh Oco05le ycinoBust
(n — nenoe gmco or 1 go 9)*
Celicmuyeckue
Koppensunonnslit METOJ Hazemuble B 3aBUCUMOCTHU ot|Pacunenenue paspesa, H3y4YEeHHE
mpenomieHHsix  BomH  (KMIIB, HCIIOJIb3YEMBIX YacCTOT OT 71|IIOJIOKEHUSI TE€O0JOTMYECKUX TI'paHulL,
MIIB), meTox OTpa’k€HHBIX BOJH MmeTpoB a0 #-100 m // 0,5 M —|00ycCIIOBIEHHBIX CMEHOI
(MOB), B moaubpukanuu o6rei 10 M JIUTOJIOTUYECKOTO COCTaBa, COCTOSHUS,
nryounHo# Touku (MOB OI'T) CTeneHu TPEIUHOBATOCTH,
BJIarOHACHIIIEHHOCTH; n3y4yeHue
WzyueHnne  OUHAMHYECKUX H i
OTIOJI3HEBBIX M KapCTOBBIX YYaCTKOB;
KHHEMaTHYECKUX XapaKTEePUCTHK <1kl
Y n3ydeHne (hU3UKO-MEXAHNIECKUX
ynpyrux KoneOaHMH B cpene, o
CBOHCTB, MX aHU30TPOITHH
" = BBI3BAHHBIX  HMCKYCCTBEHHBIMH =
Ceiticmuuecknit  kapotax  (CK), CxBa)KuHBIE Onpenensercs riryouHo¥ |Pacwienenne paspesa, OOHapy>kKeHHE
. HCTOYHUKAMHU BO30YKAEHUA
celicMI4yecKoe NMPOCBEUMBARKE| ~ o ckBaXuHb! // 0,1 M— 1 M TpaHMIl HIDKE 32009 M B CTOpPOHE OT
(CII), BepTHKaIbHOE CEHCMUYECKOE CKBa)KWHBI, BBIJICNICHUE 30H
npo¢ummposanue (BCII) TPEIIMHOBATOCTH W  Pa3yIUIOTHEHWUS,
OlIeHKA (PU3MKO-MEXaHNUECKHX CBONCTB
HenpeprsiHoe ceiicMuyeckoe 150-750 Ty  [Ha akBatopusix  [don-100m// 0,1 —n'm Wzydenue cTpoeHUs nHA, pacuiCHCHHE
npo¢ummpoBanre HCIT pas3pesa 1o JUTOJIOTHH, OIIEHKA COCTaBa
U CBOICTB I'PYHTOB
Axycmuyeckue
AKycTudeckoe npocBeuuBanue|3yueHne KHHEMATUUYECKUX U 1-17 xI'g Ha nosepxHocTn N3yuyeHnne cBOMCTB MaccuBa IOPON,
(AIT), akyctuueckuit kaporax (AK),|qMHaMHUECKHX — XapaKTEePHUCTHK 1 BHYTPU MaccuBa To n-10 M // 0,05 CTPOUTENBHBIX MaTepualoB u
on10m M o
npodunupoBaHue N0 CTeHKaM BBIHYKJICHHBIX YIPYTUX ’ COCTOSIHHSI KOHCTPYKIIU#, OOHapyKeHHe
HCII KoJieOaHui > 1kl Ha akBatopusx neheKToB
Axyctrueckas amuccus (AD) N3yuenue AKyCTHYECKON Ha nosepxHocTH,|Y naneHHOCTs OT MCTOYHHMKA|JlOKanu3anus MeCT CMELIEHMs I'PyHTOB
SMHUCCHU B mmypax, B[B0o30yxaeHus - 10 M U TpEeIMHOO0pa3oBaHus, 00OHAPYKEHHE
CKBaXMHaX YJaCTKOB UX INOATOTOBKH
Yaempaszseykoguie
VYaprpa3BykoBoii kapotax (Y3K) |M3yuenme auHaAMHYECKUX U > 10 k' Ha moeepxuoctu,|Jo 1 m// 0,01 m Wzydenue coctaBa, CTPOSHHS U CBOWCTB
KMHEMATUYECKUX XapaKTEPUCTUK B mnypax H FPYHTOB, B TOM YHUCJIE MEP3IbIX,
YIPYIux KoJIeOaHMH, CKBa)KMHAX pacuiieHeHHe pa3pesa 110 BEPTUKAIH
OIIPELEIAEMBIX CBOMCTBaMHU
HCCIIeyeMOro MaTepuaa
v3 POCBCYHBAHKE u Ha o6pasiax J0 0,5m//0,001 m W3ydenue cocraBa, CTPOCHHS U CBOWCTB
IpoHUINPOBAHNE TPYHTOB, aHHW30TPOIMHU, YCTAHOBJICHHUE
0JTHOPOJIHOCTH 00pa31ioB




Maenumopaszeeoxa

[IpodunpHas u mowaaHas|3yueHne  MarHUTHOrO  IOJIS — Hazemublie KaprupoBanue B YCIIOBHUAX
MarauTHast cbemka (M) 3emim, MarHUTHOM MarHUTOAKTUBHBIX 1TopoJl. Pacunenenne
BOCTIPUIIMYHBOCTH 1o JTUTONOTUIECKAM MIpU3HAKAM
0CaJOYHBIX u YETBEPTHYHBIX
OTJIOKECHUH, HA3y4YEHUE
TPEUIMHOBATOCTH  CKAJBHBIX  IOPOJ,
H3y4eHHe reoMHaMHUYeCKUX MPOIECCOB
Ha OHNOJ3HEBBIX U KapCTOOMACHBIX
y4acTKax
Ipasupazeedxa
[podunbras u momaanas| M3yuenne aHoManuii oSt CUITbI — Hazemnnlie HJo 10 m OO6HapyxeHUe u onpenesneHme
rpaBupasBeno4Has cheMka (1) TAKECTU TeOMETpUH aHOMaJleoOpa3yIoImuX Ted,
nIyOMHBI UX 3aneranus /// OTau4us mo
mwiotroctr 0,02 — 0,03 r/em?
Aoepno-usuueckue
T"'amma-ramma METO/I (IT™M), CKBa)XHHHEIE, Onpenensiercs riryOuHOU |OnpeieieHne TUIOTHOCTH, BIKHOCTH U
HEUTPOH-HEUTPOHHBIN METOJ, MOJI36MHBIE ckBaxkunsl /0,1 M TJIMHUCTOCTA TPYHTOB B €CTECTBEHHOM
(HHM), w™eron  ecrectBeHHOH|3ydyeHue SIOEPHBIX  CBOMCTB COCTOSIHUU
pagrOaKTHBHOCTH opoJT o
Meton TOpPOTOHHOTO MAarHUTHOTO Hazemnbie JleTekTupoBaHNe NOA3EMHBIX BOJ
pe3onanca (ITMP)
lazoso0-3manayuontvie
Panon-tropoHoBbIli MeTOJ, ra3oBo-{M3yueHue Ta30BOro  cocraBa — Hazemuble CTpyKTypHO-T€OTUHAMUIECKOE

SMaHaImoHHbIH Meto (I'-2)

TTOJIIOYBEHHOTO BO3yXa

KapTHPOBAaHHE, BBIACICHNE YCTONYMBBIX
0JIOKOB MOPOJ U F€OJUHAMHYECKUX 30H
C Ppa3JIM4HbIM YPOBHEM aKTHUBHOCTH,
CBSI3aHHBIM C Pa3pblBHOM TEKTOHUKOH,
OTIOJI3HSIMH, KapCcTOM " He
MPUMEHSIETCS B 3a00JI0UeHHON
MECTHOCTH Y Ha OOHa)KEHUSIX CKaJIbHBIX
nopoJ

* BennunHa ycnoBHas. B celicMoakyCTHYECKAX METO/IaX pa3peniaronias ClIoCOOHOCTh ONPEIENSIETCS B OCHOBHOM YaCTOTOW MCIIOIb3YEMbIX BOJTH.
** MeToJIbl, peIKO MPUMEHSIFONTHECS] B MHX)KEHEPHOH reoH3HKe, TaK KaK He 00eCIIeUCHBI COOTBETCTBYIOINIECH CEPUITHON ammapaTypoil.




HPUJIOKEHUE [

(pexomendyemoe)

NHKXEHEPHO-TEOJIOI'MYECKHUE 3AJIAYU U TEOOU3NYECKHE METO/AbI UX PEIIEHUSA

JInueiinple 00BEKTHI

. Y4acTKH MOCTOBBIX HO}I3€MHI)IC
3agauun [TnomaaHbie O0BEKTHI YyacTku HaChINEH, .
MEPEXO0/I0B, VYyacTku ToHHENEH TPYOOIIPOBOIBI
HYJICBBIX MECT U BBIEMOK
My TEIPOBOJIOB, ICTAKA] ka0eau
Usyuenue 6 niawne u paspese nonodicerus 2e0102UHeCKUX Spanul
Onpenenenne penbeda KpoBiu ckambHbX| B33, MIIB, MOB, OTI", B33 M/IC, MIIB, B33, 211, M MIIB, B33 211, M, |MIIB, B33, M, 311, MIIB, 211, B33

A MOIIHOCTA  NEPEKPBHIBAIOIIMX  HX YOM3, OII, Kap, PJI3, I, M CIIIIF 3CII, MIIIT

HECKAJIBHBIX TPYHTOB u KOPBI

BBIBETPUBAHUS

Pacunenenne  paspeza  ckampHBIX  u| B33, MIIB, MOB, Kap, B33 M/[C, |MIIB, B33, 3/{3, B23 BIl,| MIIB, B33, 3/{3 B33 | C, B33, 3CII, Kap |C, B33, 33, BO3 BII,

IUCTIEPCHBIX TOPOJ Ha ciou pasnudaaoro| BO3 BII, YOM3, BCII, M, PBII, Kap BII, Kap Kap
JINTOJIOTHYECKOT0 COCTaBa CIIIIF

Onpenenenue [Ty OUHBI saneranusi| BO3, MIIB, BO3 BII, YoM3, PJI3, | EOQ3, OI1, C, B33 BIl, M, | B33, OIl, C, B23 BIl, | B33, 311, MIIB, | BO3, MIIB, BO3 BII,
MOJI3€MHBIX BOJI M MOIIHOCTH BOJIOHOCHBIX 3CII, MIIII, IIMP Kap Kap B33 BII, M, Kap YoM3
TOPH30HTOB

Onpenenenue [Ty OUHBI saneranusi| B23, MIIB, MOB, HCII, Kap, B33, | MIIB, B33, 3/13, B33 | MIIB, B33, 513, B33 | MIIB, B33, 3CII, |C, B33, 5/13, B33 BII,
BOJOYIIOPOB U MIX IIETIOCTHOCTH MJIC, B33 BIl, Y9M3, BCII, [IMP BII, Kap, YOM3 BII, Kap Kap Kap
Onpenenenne Ty OWHBI 3aj1eratus, BD3, Kap, B3 BIl, Y9M3, MIIB, MOB

MOIITHOCTH ¥ PpAacIpOCTPAaHEHUS JIMH3 U
TOPHU30HTOB 3aCOJICHHBIX BOJI I KPHOIITOB

OmpeneneHne B IUIaHE MW paspese
ITOJIOXKCHHUA TpaHuIl MCEP3JIbIX u
HEMEP3JIBIX TIOPOJT

B33, OI1, YBM3, MIIB, CIIIIb, MOB I3MII, BUDII, HOI1, PJI3, BCII, B33 BII, EII, Kap

I/I3yq6Hue JIOKAJIbHbIX 2€0]102UHEeCKUX Heodnopodﬁocmeﬁ

OO6Hapy)XeHHe ¥ OKOHTYpPHUBAaHHME 30H
TIOBBIIIICHHON TPELIMHOBATOCTH,
TEKTOHMYECKUX HAPYIICHHH M aKTHBHBIX
Pa3pBIBHBIX CTPYKTYP

BD3, BD3 MJIC, KBD3, DI, ETI,
MIIB, MOB, BCII, CIT HCIT, Kap,
YDM3, PJI3, T-D, B3 BIT, PBII,
JIOMIT, HUDMIT3, M, T, CITTIB

KB33, MIIB, 311, M, CI1I,
MII, YVKC

B33, BO3 MJIC,
KBD33, OI1, EIT, MIIB
HCTI, Kap, UDM3,
PJI3, CIIIIb

BD3 MJIC, KBD3,
oI, JTATI, JIOMI],
MIIB CIT, M

BD3 MJIC KBD3, C,
D11, M, CIT, MIT, VKC

OO0HapyxeHue u oxoHtypuBanue| B23, BO3 MJIC, OI1, BUJII, PBII, B33 MIC, KB33, OI1, MIIB, BCII, BII, CII, MII, I', PBII, Kap, CIII[IE
KapCcTOBBIX  mojocTei W moasemusix| MOB, OI'T, OI'TI BCII, I', -3, CI1,

BBIPaOOTOK PJI3, M, ClIIIE

OO0HapyxeHue u OKOHTYPHUBAHHE OI'T, BD3, BO3 MJIC, OI1, MIIB, I', M, I'-3, /IOMII, CII, PBII, PJI3, CIIIIb OI'T, B3, B3 MJIC, OIL, I', M, I'-3,

NOrpeOeHHBIX OCTAHLOB CKaJbHBIX MOPOJ
U nepeyriayOieHuid B CKaJIbHOM
OCHOBAHUU

JIOMII, CI1, PJT3




OO6HapyXeHHE 1 OKOHTYPHUBAaHUE TAJIMKOB,
NIepEeTIeTKOB M MEp3JIBIX IIOpOJ  Cpeau
TalbIX, OTHENBHBIX JEISHBIX Tel U 30H
MOBBIIIIEHHON JIBAUCTOCTHU

BD3, BOI1, MIIB, Kap, YOM3,
JIOMII, B4DII, HOII, PJI3, CIIIIP,
MOB, BCII, BO3 BII, EII, PJI3,
Paouoxun

B33, OI1, C, PJIII, PJI3, M, EII, M3T, YOMS3,
Paouoxun

BD3 u D11, C, PJI3, M,
EIT, M3T, Paouoxun

H3yqenue 6 njiaHe u paspese nojoNCeHUs ceolocu4ecKux cpanuy

OOHapyXeHHE M OKOHTYPHBaHHE MOPOZ,
3arpsA3HEHHBIX Pa3’INYHBIMHA
3arpsA3HCHUTCISIMU

OIl, BO3, EIT, C

Jlokanu3anus MecT pa3rpy3KH MTOJI3EMHBIX
U TEXHOTEHHBIX BOJ, MECT (QHIbTPALUH
BO/JI YEPE3 3EMIIIHBIE COOPYKEHUS

EII, 211, Pes, Pacx, M3T, B23, MIIB

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

Jlokanmmzamus ~ Mect  kopposuu  wiau| OI1, EIT, B33, 1a6. u3M. MI0THOCTH OlIl, EII, B33, u3m.
OMAaCHOCTH KOppO3uu MO/A3EMHBIX KaTOJHOTO TOKA, PETUCT. OTyK11. TOKOB
METaJUIMYECKUX KOHCTPYKIIHA OJTY>KIArOIUX TOKOB

Onpedenenue cocmasa, CmpoeHus, COCIMOSIHUSL U C8OUCME SDYHMOS
Omnpenenexnue mutonoro-{ B33, B33 BII, MIIB, BCII, CII, Kap B33, B33 BII, MIIB, Kap
eTporpaduIecKoro cocTapa BC, I1, CII, Kap
Onpenenenue (busnyeckux CBOWCTB I'TM, HHM, V3K, KC, DMK, MIIB, BCII, CII, B33, 3/3, CII[IF
JIUCTIEPCHBIX opoJ (rutoTHOCTH,
BJIQKHOCTH, IIOPUCTOCTH)
Msyuenue tpemmnoBaroctu u nopuctoctu| MIIB, BCII, CII, AK, V3K, uzm. Ha MIIB, BCII, CII,
CKaJIBHBIX TIOPOJ, 00p., B33 CIIIIF AK, V3K, uzm. Ha

00p., B33

Omnpenenenne BogHO-PU3UIECKUX CBOMCTB

BD3, MIIB, BII, Kap

Onpenenenue Jie(OpMAIMOHHBIX 51 MIIB, BCII, CII, AK, Y3K, usm. na 00p., B33, /{3, CIII[IF
MPOYHOCTHBIX CBOMCTB MNOPOJ

Onenka HEOJHOPOIHOCTU MaccuBa MIIB, BCII, CII Ha pa3HbIX

CKQJIBHBIX U JUCHEPCHBIX NOPOL qactorax, OI'T, B23, D11, CIIIIF

Msyuenne  HampspkenHoro — cocrosiHus|  MIIB, BCII, I'TI, -0, EUDMII3

TopoJT

Onpenenenue MUHEPATN3aLUN OI1, B33, Pe3, KC

MOA3EMHBIX  BOJA W 3aCOJICHHOCTH

IUCIIEPCHBIX TIOPOA B MEp3JIoM |

HEMEP3JIOM COCTOAHUN

OmnpeneneHne JIHIUCTOCTH U KPHOTCHHOTO
CTPOEHHS IUCHEPCHBIX TOPOJ

Komrurekcsr V3

K u MII, B33 u KC

Omnpenenenue KOPPO3HOHHOM
arpecCHMBHOCTH IPYHTOB U MOJ3EMHBIX BOJ
10 OTHOIICHHIO K CTaJIN

OI1, BO3, uszM. Ha 00p.

OI1, BO3, u3Mm. Ha 00p.

H3yquue 2€0J102UYECKUX U UHIHCEHEePHO-2e0]10cUYeCKUX npoyeccos (ocymecmmﬂema‘z no Memoouke PEHCUMHBIX Ha5ﬂl00€HulZ)




HaGmonenne 3a W3MEHEHHEM IIyOHHBI
3aJIeraHusl YPOBHS TPYHTOBBIX BOJ

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

OmpeneneHre HampaBlICHUS M CKOPOCTH
JBIDKCHUSI ITOJI3EMHBIX BOJL

Pacx, Pe3, M3T, EI1

ObHnapyxeHne MecT pasrpy3Ku
MOA3EMHBIX BOJ, YTEYeK OBITOBBIX U
IMPOMBINIJICHHBIX BOJ

EIl, T°, BO3 BII, Pe3

Habmronenne 3a BIQXXKHOCTHBIM PEXHMOM
JUCTIEPCHBIX OPOJ 30HBI a3palliu

HHK, KC B33, MIIB, BCII, CIT

HaOnronenne 3a W3MEHEHHEM TITyOWHBI
CE30HHOTO M TEXHOTEHHOTO MPOMEP3aHHsI
1 IpOoTauBaHUA AUCICPCHBIX W CKaJIbHBIX

BD3, MIIB, BCII, Kap, T°, 211 YDM3, PJI3, CIIIIF

TIOPOJ
Hab6nronenue 3a U3MEHEHUEM MIIB, BCII, AIl, CI1, Kap, I', EIl, EUDMII3, I-3, PJI3, M
HaIpsHKEHHOT O COCTOSTHUS,

BO3HUKHOBCHUEM U PA3BUTUCM TPCIINH

HSy‘-IeHI/IC OIIaCHBIX TCOJIOTHYCCKUX H
MHXCHCPHO-T'COJIOTUICCKUX IMTPOLECCOB

MIIB, OI'T, Kap, CIIIIb5, 311, B33, BO3 MJIC, I, M, I-3, B23 BII, M3T, EUOMII3, EII, T°, PJI3

CelicMuueckoe MUKpPOpallOHUPOBaHHE

MIIB, BCII, CK, perucrt. ci. 3emJeTp., B3ppIBOB, MukpoceiicM, Kap (I'T'M), cunvubix 3emuemp.

Hpmeanue — KprI/IBOM 0003HaYEHEI BCIIOMOTraTe/IbHBIE reoq)mnqecxne MCTO/JbI.




INPUJIOKEHHUE E

(cnpasounoe)

ONPEAEJEHUE HUH)KEHEPHO-TEOJIOT'HYECKHUX XAPAKTEPUCTUK I'PYHTOB
1O PE3YJBbTATAM I'EO®PU3UYECKUX HCCJIIEJJOBAHNHU

HaunmenoBanue
HWH)KEHEPHO- .
Buner u coctostHmE l'eopuznueckuii mapamerp,
IpyHTOB TEOJOTHIECKIX e/1. U3MepeHN YpaBHeHUE CBS3H
XapaKTEPUCTHK, e]I.
HU3MEPEHUs
Jedopmanonnble XapaKTePUCTHKH
Jnst obpasmoB|  Cratuyeckwii JnHaMu4aeckuii MOIyIb E. =035+ Eii“
CKAJIbHBIX, MOAYJb YIPYTOCTH IOHra E,, MIla
MOJIyCKaNbHBIX  MOPOJ E., MIla
(o Huxutuny B.H.)
Mepansle nucnepcHble| — CraTHuecKuil JAunamudeckuii MOIyNnk | £ =0,6+0,116F, + 0,0lEj
IpyHTEl (10  Xa3uHy| MOIYJIb YHIPYTOCTH IOnra E,, MIla
b.I) E., MIla
Mep3znble  TUHBL U Monynb CKopoCTh MPOJOIBHBIX E=813-10"°%?
cynecu (mo [opsunoBy| aedopmaruu E, BOJH V,, M/c P
H.H.) MIla
CKaJbHEBIe OPOAbI Moaynb JuHnamudeckuit MOayib LgE =-0,75+ 1,14 IgE,
(3 dy3uBHEIC) (mo| nmedopmanum E, IOHra E,
Bopoukosy 0.K.) MIla (E, =104 + 8-10%) MITa
CKaJbHEBIe OPOAbI Moaynb JuHnamudeckuit MOayib LgE =-1,45+ 1,28 IgE,
(MHTpY3UBHBIC u| nedopmannm E, IOnra E,
MeTamopdudeckne) (1o MIla (E, =104+ 8-10%) MIla
Boponkosy O.K.)
CkanbHble MIOPOJIBI Monayns JluHaMu4eckuii MOIynb LgE =-1,5+ 1,26 IgFE,
(ocagouHEIe) (mo| nmedopmanmm E, IOnra E,
Boporkosy 0.K.) MIla (E, =104 + 8-:10%) MIIa
CkanbHbIe 51 Monynb Junamuueckuii MOayib E=0,826 .104‘5;532
MOJyCKaJbHBIE TPYHTHI| Aedopmarun E, IOHra E,, MIla
(mo Capmuy AU. u MIla
Amenko 3.I'.)
pecssnble, Monayns JuHaMugeckuit MOIynb E=01E,-16
eOCHUCTHIE, nedopmanuu E, Onra E,, Mlla
KPYIHOOOJIOMOYHBIE MlIla
rpyHTHl (o bonpapeBy
B.1.)
[Teckn oT KpYIHBIX 10 Monyns Junamuveckuit Moynb 1) E=0,0854 E, + 3
TPaBEJIUCTHIX, BhIe| nmedopmanuu E, Onra E,, MIla E=0116F,-4,7
YIB (I — no AreeBy MIla Cxopocts P- u S-Bonu V, u [2) £ = 0,014 V, + 0,198 V; -
B.H., Bonnapery B.I., Vs, M/c 27
[[ImakoBy B.H.; Junamuueckuii moxyns | 3) E =11+ 0,03E, + 12u +
2 — mno Boupapesy IOnra E,, MITa. 0,1z
B.1; Koaddumument [lyaccona .
3 — no MuuypuHoi [iy6usa Z, M
N.IL)
Ilecku Baaxkuele (10O Monynb JuHamudeckuit MOIyIb E=0,0445E, + 3,1
bonpapery B.I.) nedopmanuu E, IOnra E,, MIla
MIla

Tomma recyaHo- Monynb JlnHaMu4ecKuii MOayiIh E=0,64E,+ 3,5
TJIMHUCTBIX rpyHToB| nedopmanunu E, IOnra E,, MIla
npu MPUPOTHOI MIla
BIIQYKHOCTH (o
I'puropuyky E.C.)
Tomma recyaHo- Moaynb CkopocTh S-BoiH Vg, M/C E =0,154V;- 12




[JIMHACTBIX ~ TPYHTOB,| aedopmaryu E,
BBIIIIE YI'B (o MIla
bongapesy B.M. u
ITucenxomy B.B.)
Tomnma MeCYaHo- Monynb CkopocTh S-BoiH Vg, M/C 1) E=0,1517V,- 18,9
[IMHUCTBIX ~ TPYHTOB,| nedopmanuu E, JMHAMIYECKUI MOIYIE | 2) F =2, 261-1041/52 +4,2
ke YIB (1,2 — mo MIla Ownra E,, MIIa. —
Boumapesy BM. u Koadduupent [yaccona . S E=2+ gg?Z’E‘) *10u+
Iuceukomy B.B.; 3 — [ny6una Z, m !
o Mumypusoit N.I1.)
Tonma I1eCYaHo- Monayns Ckopoctb P-Bomn V,, M/c. E- peVp/ (0126+31) 51
TJIMHACTBIX rpyHTOB| nedopmanmu E, IInoTHOCTH P, T/CM®
(o BacunbeBckomy MlIla
B.E.)
JleccoBple  CYTJIMHKW, Monayns JnHaMuaeckuii MOIyIb E=0,045E,+7
BBIIIIE VI'B (mo| nmedopmanum E, IOmnra E,, MIla
Musngemo WN.I'.) MIla
JleccoBuHbIE Mogaynb JluHamMu4ecKuit MOIyIb E=0,033E,+6,5
CYIJIMHKA M cymecu c| nedopmanmu E, IOnra E,, MIla
BKJIIOYEHUAMU MIla
obnomkoB, Beime YI'B
(o Mungemno 1.I'.)
CyrimHok Moaynb Junamuueckuii moxyns | £ =27 + 0,014E, + 9,3u +
MSATKOIUTACTUYHBIA (To| aedopmarun E, IOura E,, MIla. 0,0467
MumypuHoit U.I1.) MlIla Koadpunmenr Ilyaccona p.

I'ny6una Z, M
CyriauHOK TBepIbIi (1o Moaynb Junamuueckuii moxyns | E =10,3 + 0,016E, +0,11n
MumypuHoit U.I1.) nedopmanmu E, IOnra E,, MIla. +0,047Z

MIIa Koaddunument Ilyaccona .

I'mybuna Z, M
I'nmuna TBepas u Moaynb Junamuueckuii moxyns |E = 12,2 + 0,007E, + 8,6 +
MOJIyTBEp s (mo| medopmarn E, IOura E,, MIla. 0,03z
Mumnrypunoit 1.I1.) MIla, Koadpunmenr Ilyaccona p.

I'mybuna Z, M
I'muancTee TPYHTHI Monayns JlnHaMu9ecKkuii MOIyIb E=0,108E,-1,9
VYpama (mo bowmapeBy| nmedopmarn E, IOHra E,, MIla
B.1.) MIla

HpO‘lHOCTH])Ie XAPAKTCPUCTUKH

Mepanble TpyHTHI (110
3BIKOBY 10.A4. u
Yepsunckoit O.I1.)

Cuemenne C, MIla

CKOpPOCTB MIPOIOJIBHBIX
BOJIH V), M/c

C=1810V'"

JleccoBunHble TOPOABI
npu W = 8 + 20 % (o
Munnemo N.I'.)

Cuemrenue C, xIla

Monyns casura G, klla

C=428-10"G-0,08

JleccoBumnbIe
HEeMpocagoIHbIe
CYTJIMHKHU
Bonnapery B.11.)

(o

Cuemrenue C, xIla

Monyns casura G, klla

Cc=175-15*G-0,356

ITecku Beme YI'B (1o
Bbonpapery B.1.)

Yron BHYTPEHHETO
TPEHUs @, Tpaj

Monayns casura G, MIla.
CKOpOCTh MONEPEYHBIX
BoJH Vg, M/C

®=5,64-102G+29
¢=4,98 102V, +233

IMeckn mmxe YI'B (mo
Bbonpapery B.1.)

Yros BHYTpEHHETO
TpeHUs @, Tpaj

Mopnyins casura G, MITa.
CKOpOCTh MONEPEYHBIX
BoJH Vg, M/C

¢=0,378 - 10* G*+ 28,6

(¢ =8,468-10V>+27,8

s 00pasios
CKaJIbHBIX u
MOJYCKaIbHBIX TPYHTOB
(o JIsxoBuLKOMY
Dd.M.)

IIpenen npounocTu
Ha OJJHOOCHOE
C)KaTue G, Mlla

Ckopoctb P-BonH V,, M/c.

Junamudeckuit
koaddurment Ilyaccona

Ho-
II10THOCTS p, T/cM’.

_Vie(-2m,),

O T 20 (1-2m,)

2
o =TV
C

cone




CkopocTtb S-BoaH Vs, M/C

(C =240 ny1s N3BECTHSKOB,;
C =180 musa
MeTaMOp(UIECKUX OO/,
C =120 nns npeBHUX
HWHTPY3UBHBIX TIOPOJ;

C =180 151 1MecYaHuKoOB U
aJIEBPOJIUTOB,;

C =55—65 g MmomoabeIx
HUHTPY3UBHBIX U

3¢ G y3UBHBIX TOPOX)

Ilecok, CYTJIMHOK,
rmmHa (mo IlotamoBy

AJL)

PacueTHoe
comporuBienue R,
k[ /em?

CKOpoCTh NPOIOTBHEIX
BOJIH V), M/c

R,=0,265+7,04-107 +
8,439-10°V

PDu3nyeckne XapaKTepUCTHKHA

ITeckn mo6oii cTemeHn
BIIQYKHOCTH (o
bonnapery B.1.)

O6neMHas Macca
cKereTa p, r/cM’

CKOpPOCTP MPOIOIBHBIX
BOJIH V), M/c

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

Jlecc (mo TopsmHOBY

O0BeMHas Macca

Ckopoctb S-BonH Vi, M/c

Poc = 1,19+ 475-10° V,

HH. wu Ilonskosoii| ckemera p, r/em’

T.A)

[Mecuanbie rpyuTsl|  Koaddumuent JluHamu4eckuit MoayIb e=375/E,+ 0,364

BBIIIIE YI'B (mo| mopucrocTH e IOnra E,, MIla

Bonnapesy B.I1.) Iopucrocts n, % | duuamuyeckuit mogymns | n = (15,58/E, + 0,198) 100
Onra E,, MIla

Opranunueckue rpyHTHI| Koaddunmenr Ckopoctb SH-BoHBI Vg, e =(297,12/Vsy) - 1,27

(Topdsl) (mo MupoHOBY| TOpHCTOCTH € Mm/c

BA. u
C.A)

Tep-Tepsny

OpraHuyeckue T'PyHTHI
(Topdsr) (mo MupoHOBY
B.A. u Tep-Tepsny
C.A)

Tlonnas
BiraroeMkoctsb Wey,
kI['/xT

Ckopoctb SH-BomHBI Vg,
M/c

Wy = (187,28/Vsy) - 0,52

Opranuyeckue TPyHTHI
(Topdsr) (mo MupoHOBY
B.A. u Tep-Tepsany

BecoBas BIa)HOCTE
W, xI'/xT

C.A)

Cxkopoctb SH-BomHBI Vgy,
Mm/c

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




NPUJIIOKEHHUE XK
(cnpasounoe)

3ABUCUMOCTD YJIEJIbHBIX JIEKTPUUYECKHUX COMTPOTUBJIEHUM (YIC) OT

COCTABA I'PYHTA
A Py Ovom
106 o
7 ‘\‘ \
5 \ ‘\
4 A \
\ A\ ‘L
3 C A Y A Y
2 B VA AEL, VIO ¥
1,5 N “‘ \
\‘ v\

Ilecuano-

INeckwu Cynecn CyrnuHku nvum
IPaBHAHBIE CMCCH




MNPUJIOXEHHUE N
(cnpasounoe)

3ABUCHUMOCTB CKOPOCTH ITPOJOJIBHBIX BOJIH (V,) OT JIMTOJTOI'MYECKOI'O
COCTABA 1 BJIA’)KHOCTH JJI51 MEP3JIBIX TPYHTOB IIPA t = -1 °C

Vr. KM/

W, = 300 %o

l

[l]
L

150

/

w~

\ 100

70

e

Cynecs | Cyrauuox [UE




MNPUJIOKEHME K

(cnpasounoe)

ONPEJEJEHUE MUHEPAJIM3ALIMY IMTOA3EMHBIX BOJI (a) 1 3BACOJIEHHOCTH
MEP3JIBIX (6) M TAJIBIX (8) JMCHEPCHBIX TPYHTOB IO JAHHBIM
SJEKTPOMETPUH

a)

|

L

[pOnoMMOTTS IPaBHTALHONNOA

I
{1

e CESAIANNOH DO

«TToBepPXHOCTHAR» NPOBOLKMOCTE

10e

[ Tiecox [Cymecs|  Cyramwiox [ o |

o
£ = %\
. -
e \ \\\ oa.of
W
: \-\"Q"\'\\
2 \\ 9, ’\ AN
\
S ———— — 2\
o Bl 5\\\\ “\
10 10
> } 2 zoS‘i\\
3 30
2 N
1.74 50 50
0,7 100 100
[Necyasio- INecksn Cynecn Cyrannxy Cannw
TPABHANRE
cMecH ITecUaHO-IIHIMCTHE CMECH
Py OMM 6) a)
Py OMM
IO’A ya
|
10741
2
3 3
4
107 2 10
40
w .
1 T > T T >
1 10 20 J, 01 1,0 10 Coge T/0

I — rpaBuil, rancyHHK; 2 — NecoK; J — NeIKMA CYTMHHOK,

4 ~— TARCABIA CyranHox



MNPUJIOKEHHUE JI
(cnpasounoe)

3ABUCUMOCTb CKOPOCTH ITPOJIOJIBHBIX BOJIH OT OFbEMHOM
BJIA’KHOCTM (a) 1 JIbJIUCTOCTHU (6) MEP3JIBIX CYTJIMHUCTO-TJIMHUCTbIX
I'PYHTOB npu pa3auuHoii remneparype, °C: 1 —-0,5;2 —-1;3—-2;4—-3;5—-5; 6 — -6;

7—-7;8—-10
aj
l"", Km/c V". xKM/C
Iunm CyrannkH
3,5 / 1 15

T

3

3 yj
7| | BT
. %7

5
2 -av/ 2
T W r w b . X X
0.5 0.6 0,7 0.8 0,9 W, 0,4 05 06 07 08 09 W,
6)
AR
BTN
3.5
3
.
25 4
7/
6
H
| i

0,2 0,4 0.6 08 JI,om. en. 0,2 0.4 0,6 0,8 .o en



MNPUJIIOKEHUE M
(cnpasounoe)

OLEHKA TPOYHOCTH ITPH OJTHOOCHOM CKATHMH (o) MEP3JIBIX TPYHTOB
11O 3BHAYEHUAM CKOPOCTEHU TPOAOJIBHBIX BOJIH

o, Mila

cx

2 3 ¥, Kumfc



MNPUJIOXEHHUE H
(cnpasounoe)

HOMOI'PAMMBI JJIs1 OHEHKHW KPUOT'EHHOI'O CTPOEHUSA MEP3JIBIX
CYIVIMHKOB ITPH t = -1 °C 1O JTAHHBIM YJIbTPA3ZBYKOBBIX (a) 1
SJEKTPUYECKUX (6) UI3SMEPEHUU

a)
I, = -
P, 0 =-1°C
N 0,2 o T
x o~
11 0,3
x
JQ/)/// > ¥ gl \k
0.4
4 T~
0.5
~ / \
4 0,6
1,08 s QN 0.9
AT | 4 o > =
/%
. 9% 038
0.9 &\
A = ~)
. I Ay
0 0,2 0.4 0.6 0.8 a1, c 1
V”
X —— — K0d(hOHUIMEHT aHU30TPOIHH; /I, — CyMMapHas JIbUCTOCTh; JI" — CIIOMCTHIIT Tex;

p
JI = J1, + Jlyp (JI, — nen ieMeHT; J1,,, — paBHOMEPHO pacIipe/Ie/ICHHbIH Jie/)

pn/pnp % ﬂ,/’[),m
70 Bk 70 —
50" - - L] R\
N
30 [N a1 } SN
\
NP2 NN Zh
20 4y 20 NN |
) 5oy
15 - 0.050_ 15 \ \<:0I;
10 > 0%, O\ T SRIAN W W -
7 S t“* >2
S v 9 1 S S
5 AV 0, AEARY
'y :
5 , \31.0-00/\\\\\\
1,5 1,5 j SR
1 !
: ] 08 06 04 02 a 1 08 06 04 02 a,
1
15 0,5 1.5§\ = 7 A e s
NN 0.2 ’ 2 \\\\_, 0.2 4
e 0,1 N 0.1
3 M~ 0,05 7 3 AR st
4 0,01 - 4 A‘\ B 3‘8-, 2
0 ¢ i
A N 0
q/m g/m

pm — cpenuekBaapaTuyeckoe YIC; py — npomxonsHoe YIC; p,, — YIC MHHEpaTBHBIX POCIOEB;
g/m — crenens CIOUCTOCTH (OT paBHOMEPHO ceT4aToil — 1 10 crionctoit — 0)



MIPHUJIOKEHUE 11

(cnpasounoe)

TJIYBUHHOCTD SJIEKTPOPA3BEJIKA METO/JIOM COIMTPOTUBJIEHUM JIISA
CUMMETPHUYHBIX (AMNB), TPEX3JEKTPOJIHBIX (AMNC—w) U TUTIOJbHBIX
(ABMN) YCTAHOBOK ITP1 KOHTPACTHOCTH PA3PE30B M; > 10

u, — ornouenue YIC rpyHTOB Ha KOHTaKTe; O U O'” — LEHTPBI NPUEMHOTO M ITUTAIOIIETO

IUTONEN
By reo31ekTpu1ecKoro MaccruBa 2h/AB 2h/ O O"; h/AO

Konrakr 0,6 0,55
BeprukanbHblil HEPOBOISAIINN MIACT:

OOJIBIION MOILIIHOCTHA 0,55 0,5

CpeaHei MOIIHOCTH 0,45 0,4

MaJIOM MOIIIHOCTH 0,25-0,3 0,2
Haxks10HHBIH HEMIPOBOIAIINHN TIACT MAJIOH MOIITHOCTH 0,3-0,4 0,25-0,35
TopusoHTaIBHBIH HenpoBo st uuHap (D > MN) 0,2 0,15
Hemposostmwii tirap (D > MN) 0,15 0,1
[TpoBoasMii mIacT MaJlod MOITHOCTH 0,6 0,6




HNPUJIOKEHHUE P

(cnpasounoe)

3ABUCUMOCTD I''TYBAHBI PATINOJIOKAIMOHHOI'O 30HAUPOBAHUSA
JIOKAJIBHBIX (a) 1 IUHEUHBIX (6) OFbEKTOB B I'JIMHAX C HU3KOU
BJIAKHOCTBIO OT DOHEPTETHYECKOI'O IIOTEHIUAJIA E* PAITAPA

A, E*

(ub)

L

777 ]
/A4
w4

53, A TR

v

llllllljllll

A(;IBE)‘ '";l:r"'l v 6t TTrTTT T T T ™7 F]
I l”, /) ///14 //2 g
NIIP/1900//4 L
s T e €
100 E/ _?
. %/ -:

Kniouegvie cnosa: VHXECHEPHO-TEOIOTHYECKUE M3BICKAHHUS Ul CTPOUTEIBCTBA; T€OPU3NUCCKHE
WCCIIEOBaHMA; TEeO()U3NUECKHE METOJBbl HCCICAOBAaHMI IO M3ydaeMbIM (H3MYECKHM IIONISAM, HX
MPUPOJIE W CBOMCTBAM TPYHTOB: IEKTPOMArHUTHBIE, CEHCMOAKyCTHYECKHE, MArHHTOMETPHUIECKUE,

rpaBUMETPHYECKHUE,

snepHo-(hu3nUecKue,

ra30BO-OMaHallMOHHBIC,

TEPMOMETPUIECKHE;



reopu3nyecKue METOAbl 10 TEXHOJOIWsAM (BWAy) HAONIOAEHHH: adpPOKOCMHYECKUE WM
JIICTaHLIMOHHbIE, Ha3eMHbIE, IKBATOPHAJIbHBIE, CKBAXKUHHBIE, I10JI3¢MHBIE, JTA00paTOPHbIE, CMEIIAHHBIX
TEXHOJIOTHUIA.

COJEPKAHUE

1. O6macTs IpUMEHEHUS
2. HopmatuBHBIE CCBUIKH
3. TepMuHEBI U OTIpeaeIICHIUS
4. O01mHKe TOJI0XKEHNS
5. MeTtoibl TeO(pH3UIECKUX UCCIICTOBAHUN
5.1. DnekTpoMarHuTHBIE METO b
5.2. CelicMOaKyCTHYECKHE METO IbI
5.3. Marauropa3Be0uyHble METOIbI
5.4. I'paBupa3Be10YHBIE METOBI
5.5. SlnepHO-(MU3NIECKHE METOIBI
5.6. 'a30BO-3MaHALIMOHHBIE METOIBI
5.7. Tepmometpust
5.8. ComyTCTBYIOIIE METOBI
6. IH)XeHEepHO-T€0JIOTHYECKHE 3aJa9H U Te0(U3MUECKIE METOABI MX PEIICHUS
6.1. M3ydenue B 1aHe U pa3pese MOJI0KEHHS T€0JI0THIECKUX TPAHHIL
6.2. M3yueHne cocraBa, CTPOCHUS, COCTOSIHUS U CBOHCTB IPYHTOB
6.3. M3y4eHne reoylornueckix ¥ MHKEHEPHO-TEOJIOTHUECKHUX MTPOLIECCOB
6.4. CeitmMrueckoe MUKpOpaiOHUPOBaHHE
7. CoctaB reo(hU3NUECKUX UCCIIEJOBAHUN MPH MHKEHEPHO-TEOIOTHIECKIX N3bICKaHMIX
8. T'eousuyeckne ucciaeq0BaHMs TIPH WHXEHEPHO-TEOJOTMYECKUX M3BICKaHUAX Uil pa3paboTKu
MPEANPOSKTHON IOKYMEHTALUH
9. I'eodpusmueckne HCCAeNOBAHMUS IPH WHXCHEPHO-TEOJOTMYECKUX HM3BICKAHUSX U pa3padoTKH
MIPOEKTa
10. I'eodmznueckue mucciaeqOBaHHUS IPH HHXEHEPHO-TEOIIOTHYECKUX N3BICKAHHUAX UL pa3paboTKH
paboueii TOKyMeHTaIIuN
11. Teodusndeckne wHcCaeNOBaHUS INPH HHKCHEPHO-TEOJOTMYECKUX H3BICKAHUSAX B MEPHOA
CTPOUTEJBCTBA, IKCIUTyaTallu! U JIMKBUAAIMHU 3/1aHUH U COOPYKEHHIA
[Tpunoxenne A. TepMUHBI U OTIpeIeNeHUs
[Mpunoxenne b. OObembl Treodusnueckux pabOT NpPU PEUICHUH OCHOBHBIX WH)KEHEPHO-
Te0JIOTHYECKHX 3a1ad
[Mpunoxenne B. CokpaiieHHble Ha3BaHUs re0PU3NUECKUX METOJIOB
[Mpunoxenne I'. KpaTkas xapakTepucTHKa TI'eO(H3MYECKUX METO/OB, HCIOJIB3YEMBIX IIPH
WHKEHEPHBIX N3bICKAHUSAX
[Mpunoxenne /1. MHXeHepHO-TEOIOTHYECKHUE 33/1a41 U Teo(pU3nIecKie METOIbI UX PELICHHS
IMpunoxenne E. Ormpenenenne WHXEHEPHO-TEOJIOTHUECKUX —XapaKTEPUCTUK TPYHTOB IO
pe3ynbTaTaM reopu3nIecKuX UCCICAOBAHNH
[punoxenne . 3aBUCUMOCTD YIENBHBIX 3JeKTpuueckux compotuBieHnit (YOC) oT cocraBa
TpyHTa
[Tpunoxenne V. 3aBUCUMOCTH CKOPOCTH MPOTOIBHBIX BOJH (Vp) OT JUTOJIOTMYECKOTO COCTaBa U
BIIQKHOCTH JUI MEP3JIBIX TPYHTOB 1pu t = -1 °C
Ipunoxenne K. OnpenencHrue MUHEpaIU3alyy MOA3EMHBIX BOJ () M 3aCOJICHHOCTH Mep3IbiX (0)
Y TaNbIX (B) AMCIEPCHBIX IPYHTOB 10 JJAHHBIM JJIEKTPOMETPHU
[Mpunoxenne JI. 3aBUCUMOCTH CKOPOCTH MPOAOJBHBIX BOJIH OT OOBEMHOW BIQKHOCTH (a) H
JIbIUCTOCTH (0) MEP3IIBIX CYTIIMHUCTO-TIIMHUCTHIX TPYHTOB
[Mpunoxxenne M. OneHka NPOYHOCTH IIPH OJHOOCHOM CXATHH (G,,.) MEP3JIBIX TPYHTOB IIO
3HAYEHMSAM CKOPOCTEH MPOJOJIBHBIX BOJIH
IMpunoxxenne H. Homorpamme! Ju1st OLIEHKH KPUOTEHHOTO CTPOCHUS MEP3JIbIX CYTIIMHKOB mpu t = -1
°C 10 JTaHHBIM YJIBTPa3BYKOBBIX (@) M 3JeKTpHUecKuX (0) U3MEepeHui
[punoxenne I1. ['yOMHHOCTD 3JEKTPOPA3BEAKH METOJOM COMPOTHBICHUHA I CHMMETPHYHBIX
(AMNB), tpexanekrponubix (AMNC—w) u aunonsaeix (ABMN) ycTaHOBOK NMpH KOHTPAacTHOCTH
paspesoB M, > 10
[Mpunoxenne P. 3aBHCHMOCTH TIYOWHBI PamlOJIOKAIIMOHHOTO 30HAWPOBAHHS JIOKAIBHBIX (a) M
JUHEHHBIX (0) 00BEKTOB B INIMHAX C HU3KOM BJIAYKHOCTBIO OT DHEPreTHUECKOro noreHnuana E* pagapa



