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HNPEJUCJIIOBUE

PA3PABOTAH IIpou3BoACTBEHHBIM U Hay4HO-HCCIEI0BATEIbCKUM UHCTUTYTOM IO HH)KEHEPHBIM
usbickauusaM B crpoutenserBe (OI'YIT «ITHUMMC») TNocerpost Poccuu npu yuactuu ['eoiornaeckoro
¢axynprera MI'Y, ®I'VII «[IporuBokapcroas u 6eperosas 3amura», MI'CY, OAO «Bcepoccuiickuii
HAay4YHO-UCCNENOBAaTENIbCKUI ~ MHCTUTYT  TuapoTexHukd uM. bB.E.  Benmeneesa», «VMI]
Crpoiinssickanusi», OObeauHeHHbIM HaydHeiM CoBetroM 1o kpuoioruu 3emiau PAH, 3AO0
«['eonoropaspenka».

BHECEH ®I'VII «ITHUHUHNC» I'ocetrpos Poccun.

OJIOBPEH VYmpaBienueM craHIapTH3alliM, TEXHHYECKOTO HOPMHUPOBAaHHS W cepTH(UKaIu
T'occrpost Poccun (mmucsmo ot 17.02.2004 r. Ne 9-20/112).

[IPMHST U BBEJIEH B JIEUCTBUE c 1 uos 2004 r. BriepBbIe.

BBEJEHUE

CBoJl TpaBWI MO WHXCHEPHO-TECONOTMYECKMM H3bICKaHUsIM st crpoutensctBa (Hacte VI.
«[IpaBuia MPOU3BOJCTBA TeOMU3UUECKUX HCCIICTOBAHUI») pa3paboTaH B pa3BUTHE 00A3aTENbHBIX
nonoxxernit u TpedoBanuit CHull 11-02-96 «/HxeHepHbIe N3bICKAHUS IS CTpouTenbcTBa. OCHOBHBIC
nonoxxenus». CBox mpaBun JononHser cepuro jgokymeHroB CII 11-105 —  «MmHxeHepHO-
reoNOrHYeCKUe U3bICKaHusl st cTpoutenbeTBa» (Hactu [—V).

Cornacao CHull 10-01-94 «Cucrema HOpMaTHBHBIX JIOKYMEHTOB B CTpoUTENbCTBe. OCHOBHBIE
TIOJIO’KEHHSI» HACTOSIINE JOKYMEHT SIBIISIETCsl pefiepaibHbIM HOPMATHBHBIM JTIOKyMeHTOM CHCTEMBI U
yCTaHaBJIMBaeT oOIIMEe TEXHWYECKHEe TpeOOBaHMS W TpaBWia, COCTAB M 00BEM TIeOPH3MIECKUX
WCCIICIOBAaHUH,  BBIIIONHSIEMBIX B  COCTaBE  WH)KEHEPHO-TEOJIOTMYECKMX  W3bICKAaHMH  Ha
COOTBETCTBYIOIMX OTamax (CTagusX) OCBOCHHMS W HCIONB30BAHUS TEPPUTOpHiL: pa3paboTka
MPEINPOCKTHOH M MPOEKTHON JOKYMEHTAIUH, CTPOHUTEIBCTBO (PEKOHCTPYKIHS), SKCILTyaTamus |
nUKBUIANKs (KOHCEpBALS) MPEANPUITHIA, 3MAaHUH U COOPYKEHHUI.

Hacrosiuit CBon mpaBuit SIBJISIETCS! TIEPBBIM CIIEIMAIN3UPOBAHHBIM JIOKYMEHTOM (enepaibHOro
YPOBHSI, PETJIAMEHTHPYIOLIUM IPaBUIIa TIPOU3BOACTBA reOPU3MUECKUX MCCIEIOBAHUH, BBIMOIHIEMBIX
B COCTaBE€ MH)XEHEPHO-I'€OJIOTHYECKUX HM3BICKaHWi. B CBS3M ¢ 3THM B JIOKyMEHTE C(hOPMYJIUPOBAHBI
HHXEHEPHO-TEOIOTHIECKHE 3a/Ia4H, pelaemMbie reopusnueckumu Meroqamu (pasmen 6) u mpuBeeHbI
CBEJICHUS CIIPABOYHOTIO XapakTepa O (HM3MYECKMX OCHOBaX MeTofoB (paszmen 5), HeoOXomuMmble
IJIaBHBIM 00pa3oM HWH)KEHepaM-reojoraM M IPOEKTUPOBIIMKAM, YYacCTBYIOUIMM B COCTaBJICHHH



3alaHui 11 Te0QU3NICCKUX HCCIICIOBAHUM.
1. OBJIACTb IPUMEHEHUSA

Hacrosmuit CBox mnpaBuil yCTaHAaBIMBAE€T OCHOBHBIE TEXHUYECKHE TpeOOBaHUS M NpaBUia
MIPOU3BOJICTBA TEO(PHU3MYECKUX HCCIEIOBAaHUN IPU HH)XEHEPHO-TEOJIOTMYECKUX H3BICKAHUSX JUIs
CTPOUTENBCTBA, O0ECIEUHMBAIOIINE BBHINOJHEHUE O0s3aTeNbHBIX TpeOOBaHMM, IPEIYCMOTPEHHBIX
CHull 11-02-96 «l/mxeHepHble M3bICKaHUs il cTpouTenbeTBa. OcHOBHBIE monokeHus» u CIT 11-
105-97 «HxKeHepHO-Te0IOTHYeCKUe U3BICKaHUs ISl CTpouTenbeTBa. OOIIMe npaBuia Nporu3BOACTBA
pabor». Yacrs |.

Hacrosmuii TOKyMEHT yCTaHaBIMBAae€T COCTAB M METOABI MPOHM3BOJACTBA TI'€OPH3MIECKUX
WCCIIEIOBAaHUH, anpoOMPOBaHHBIE IIPU HHXEHEPHO-TEOJIOTHUECKUX H3BICKAaHMSAX B  Pa3IMYHBIX
WH)KEHEPHO-TEOJIOTMYECKHX  YCJIOBHAX, B TOM UYHCIE Ha TEPPUTOPHSAX  PaCIPOCTPAHEHUs
crneuupUIecKknX TPYHTOB U Pa3BUTHS ONACHBIX TEOJIOTHYECKUX U HHKEHEPHO-TEOJOrMYEeCKUX
MPOLIECCOB, W TpeIHa3Ha4yeH Uil TNPUMEHEHHsS IOPUAWYECKUMH W (QU3HMYECKUMH JIUIAMH,
OCYIIECTBIISIOIUME JIEITEILHOCTh B O0JAaCTH HHXXCHEPHBIX H3BICKAHWH JUISi CTPOUTEIHCTBA Ha
Teppuropuun Poccuiickoit Deneparuu.

2. HOPMATUBHBIE CCBUJIKA

B Hacrosimem CBojie MpaBuIl NPUBEIEHBI CCHUIKH Ha CIEAYIOIINE HOPMATHBHBIE TOKYMEHTHI:

CHull 2.01.15-90 «MmxkeHepHasi 3amura TEPPUTOPUN 30aHUH M COOPYKEHHMH OT OIaCHBIX
reoJorneckux nporeccoB. OCHOBHBIE MOJIOKEHHS POSKTHPOBAHUSY.

CHulI 10-01-94 «Cucrema HOpPMaTHBHBIX JJOKYMEHTOB B CTPOUTENHCTBE. OCHOBHBIE TTOJIOXKEHUSIY.

CHulI 11-02-96 «MuxeHepHble U3bICKaHUs ISl CTPOUTENbCTBA. OCHOBHBIE ITOJIOKEHHS,

CHull 22.01-95 «I'eohm3uka onacHbIX MPUPOAHBIX BO3ACHCTBUII.

CHulII 11-7-81* «CTpouTenscTBO B CEHCMHYECKUX palOHaX».

I'OCT 8.002—86* «I'CU. I'ocynapcTBeHHBIH Haa30p M BEIOMCTBEHHBIH KOHTPOJb 33 CPEACTBAMHU
n3MepeHuil. OCHOBHBIE TIONOKEHUSA».

I'OCT 8326-89 «I'CHU. Merponorudyeckoe obecrieueHHe pa3paOOTKH, W3TOTOBJICHUS U
9KCILTyaTalliy HECTaHAAPTHU3UPOBAHHBIX CPECTB u3MepeHust. OOIIne MONT0KEHUSIY.

I'OCT 9.602—89* «Enunas cucrema 3aIiuThl OT KOppo3uH U crapeHus. CoopyKeHHUs oA3eMHbIE.
OO0miue TpeOOBaHMUS K 3aIUTE OT KOPPOIUU».

I'OCT 12.0.001—82* «CCBT. Cucrema craHmaptoB 1o Oe3omacHocTH Tpyaa. OCHOBHBIC
TIOJIOXKEHHSI.

I'OCT 17624—S87 «betonbl. YIIbTpa3ByKOBbIE METOIbI ONPEIENICHNUS IIPOYHOCTHY.

I'OCT 20522—96 «I'pyHTBI. MeTOIBI CTATHCTHYECKOH 00paOOTKH PE3YIbTATOB HCITBITAHHIA».

I'OCT 21.302—96 «Cucrema TNpOEKTHOW JOKYMEHTALMH JUIsi CTPOUTEIHCTBA. Y CIIOBHBIE
rpaguyeckue 0003HAUYEHHS B TOKYMEHTAIMH M0 HH)XEHEPHO-TEOJIOTMYECKUM H3BbICKaHUSIM,

I'OCT 23061—90 «I'pyHTBI. MeTONBI PaJHMOU30TOIHBIX U3MEPEHUH IIIOTHOCTH U BIQYKHOCTH.

I'OCT 25260—82* «Ilopomsl rTopHBIE. MeTOA TMOJCBOIO HCIBITAHHUS —IEHETPAIIMOHHBIM
KapoTaxem».

I'OCT 25358—82 «Merto 101eBOro onpeaeneHus TeMIepaTypbI».

CII 11-102-97 «/HKeHepHO-9KOJIOrHYeCKUe N3BICKAaHHS ISl CTPOUTEIHCTBAY.

CIT 11-105-97 «lHkeHepHO-TeOJOrnYecKrue H3bICKaHus Uit crpouTtenscrBa. Yacth |. OOGmue
MpaBUIIa IPOU3BOJICTBA PabOT».

CIT 11-105-97 «MmxeHepHO-TeoIorHYecKre U3bICKaHus st ctpoutenbcrBa. Yacte |l [paBuna
MIPOU3BOJICTBA pabOT B pailoHaxX Pa3BUTHUsS OMACHBIX T'€OJOTHUECKHX W HWHKEHEPHO-TE€OJOrMYeCKUX
HPOLIECCOBY.

CII 11-105-97 «HxeHepHO-Teonoruueckie u3bickaus s crpouteiberBa. Yacts |11, TpaBuna
MIPOU3BOJICTBA PA0OT B paliOHaX paclpOCTpaHEHHs CIeNU(PUIECKIX TPYHTOB.

CII 11-105-97 «MuxeHepHO-TeoIorHYecKre U3bICKaHus Asi crpoutensera. Yacte V. [paBuna
MIPOU3BOJICTBA PAa0OT B palioHaxX pacrpoCTpaHEeHHss MHOTOJIETHEMEP3IIBIX TPYHTOBY,

CIT 11-105-97 «lHxeHepHO-TeoIorHyeckrue U3bICKaHus s cTpoutenseTBa. Yacts V. [paBuna
MIPOU3BOJICTBA PA0OT B paiioHaX ¢ 0OCOOBIMU ITPUPOTHO-TEXHOTCHHBIMH YCIOBHAMU.

CII 11-108-98 «H13bIcKaHus UCTOYHUKOB BOJLOCHA0MEHNS Ha 0a3€e MOA3EMHBIX BOIY.

CII 11-109-98 «/3bickaHusi TPYHTOBBIX CTPOUTEIBHBIX MaTEPHAIOB.

PCH 60-86 «l/mxeHepHbIe N3bICKaHUS ISl cTpouTeibcTBa. CelicMUYeckoe MUKPOpPaiiOHNPOBaHHUE.
Hopw™mel iponsBoncTBa paboT».

PCH 64-87 «lmxeHepHble W3BICKaHUS JUI CTPOUTEIBCTBA. TeXHHUYECKME TpeOOBaHHS K



MIPOM3BOJICTBY TeO(PpH3NUECKUX PabOT. DIEKTPOpa3BEIKa».

PCH 65-87 «lHxeHepHble W3BICKaHUS JUI CTPOUTEIBCTBA. TeXHHYECKME TpeOOBaHHS K
MIPOU3BOJICTBY reodu3ndeckux pador. CelicMIUYeckoe MUKPOPaHOHUPOBAHHEY.

PCH 66-87 «lmxeHepHble W3BICKaHUS JUI CTPOUTEIBCTBA. TeXHHYECKHE TpeOOBaHHS K
MIPOU3BOJICTBY reodu3mdeckux pador. CeiicMopa3Beaka».

PCH 7590 «lmxeHepHble H3BICKaHUS JUI CTPOUTEIBCTBA. TeXHHYECKME TpeOOBaHHS K
MIPOU3BOJICTBY I'eopu3nYecKkux pador. KaporaxkHble METOIBI».

PJ1 153-39.4P-128-2002 (BCH) «MmkeHepHbIC H3BICKAHUS VIS CTPOUTENHCTBA MATHCTPATBHBIX
HedTenpoBogOB».

«MHCTpyKIMs IO TpaBUMETPUYECKOi pa3Benke». — M.: Henpa, 1975.

«MHcTpykums o Marauropassenke». — M.: Henpa, 1984.

3. TEPMUHBbI U ONIPEJAEJEHUSA

3.1 TepMI/IHH C COOTBCTCTBYIOUMIMMHU OINPCACICHUAMU, HCIIOJB30BAHHBIE B HACTOAIIEM CBOI[C
ImpaBuJI, IPUBCACHBI B IPHUIOKCHUN A*.

* 3nech U nanee B TEKCTE NPHU CChUIKAX HA IYHKThI W Pa3zielibl, TAOMMIBI U NPHIOKEHUS UMEETCS B BUAY
Hacrosuid CBOZ MpaBHIL.

4. OBIIME MMOJIOKEHU S

4.1. Teopusuueckre HCCIENOBaHMS NPH HHXEHEPHO-TEOJIOTHUECKUX H3BICKAHUSX SIBIISIOTCS
CaMOCTOSATENBHBIM BUIOM paboT coriacHo 1. 5.1 CIT 11-105-97 (uacts |). B coorBerctuu ¢ 1. 5.7 CII
11-105-97 (4acts |) OHUM BBIMOMHSAIOTCA Ha BCEX CTAAMAX (dTamax) MPOSKTHPOBAHHUS B COUCTAHHH C
JPYTUMHU BHJAMH WHXEHEPHO-T€OJIOTMYECKUX PadoT C LENbIO:

OITpeIeIeHUsI T€0JIOTMYECKOr0 CTPOSHHUSI MaCCHBa TOPHBIX TTOPOJ;

BBISBJICHUSI TEKTOHHYECKUX HAPYIICHUH, B TOM 9YHCIE AaKTUBHBIX, 30H IOBBIIICHHOM
TPEIIMHOBATOCTH U 0OBOHEHHOCTH,;

OITpeJIeIeHusl TJyOUHBI 3aJIeraHusl YPOBHS MOJI3EMHBIX BOJI, BOIOYIIOPOB, HANIPABJICHHS IBM)KEHUS
MOTOKOB TIO/3EMHBIX BOJl, @ TaKXKXe THAPOreOJOTHYECKHX MapaMeTpOoB TPYHTOB W BOJOHOCHBIX
TOPU30HTOB,;

OITpeJIeIeHUsI COCTaBa, COCTOSHHS U CBOWCTB I'PYHTOB B MACCHUBE U MX M3MEHEHHH BO BPEMEHH;

BBISIBJICHUSI U M3Y4YEHHUS T€OJIOTMUECKHX TPOIIECCOB U X U3MEHEHUI BO BpEMEHH,

MIPOBEACHUSI MOHUTOPUHI'A OMTACHBIX TEOJIOTHYECKUX U HHKEHEPHO-T'€OJIOTMYECKUX TPOLIECCOB;

CeliCMIYECKOT0 MUKPOPaH OHUPOBAHHS TEPPUTOPHH.

4.2. Tlpn u3bICKaHUSIX JUIA Pa3pabOTKU MPEANPOSKTHON JOKyMEHTAIMd Ha OONBIIMX IUIOMIAIsuX
(Tpaccax 3HAYMTENBHOW MPOTHKEHHOCTH), B pallOHaX C pa3BUTHEM OMNACHBIX HHXXEHEPHO-
TEOJIOTHYECKUX MPOIECCOB U B 0COOBIX ycioBusx (ienbd, moapadatsiBaeMbiec U ypOaHU3UPOBAHHBIC
TEPPUTOPHH), 4 TaKKe TMPH  MOHHUTOPUHTE BO3MOXKHBIX  HM3MEHEHHH  T€OJOTHYECKOH,
TEOKPUOJIOTHUECKOH M JKOJIIOTMYECKOH OOCTAHOBKM TI'eO(PHU3MYECKUE HCCIENOBAHUSI PEKOMEHIYETCS
BBINOJHATH B COCTAaBE MIEPBOOYEPEIHBIX padoT.

4.3. Teopusnyeckue HCCICAOBaHHUA OOJAMAIOT PSIOM OCOOCHHOCTEH, BBIACIAIONIMX HX CPEIH
JPYTHX BHJOB HH)KEHEPHO-T'€OJIOTMYECKUX UCCIIEIOBAHHH!

roiydaeMasi ¢ MX IOMOIIbI0 MH(pOPMAIMsS HOCUT WHTErPAJIbHBIA XapakTep, T.e. OTHOCHUTCS K
orpeiesIEeHHOMY 00beMY (a HE K «TOUYKE) MOPOL;

reoU3n4YecKre METO/IbI IIO3BOJISIIOT IPOCIIEKUBATE T€0JIOTHUECKHE TPAHUIIBI HETIPEPHIBHO;

B psne ciaydaeB HHGDOPMALMs O XapaKTepUCTHKaX MacCHMBa MOXET OBITh IONydeHa
MPEUMYIIECTBEHHO C MOMOIIbI0 TeopHU3nUecKknx MeToAoB (HAampuMmep, OIEHKa HEOJHOPOIHOCTH
MAacCHBa, OpeaecHiHe TMHAMUIECKUX MOMIYJIEH yIpyrocTH);

reo)U3M4ECcKUe MCCIIE0BaHUs B OOJNBIIMHCTBE CIIyYaeB MPOBOMATCS Oe3 HApYLIEHHs CIUIOIIHOCTH
H3y4aeMOl TeONIOTMYECKON Cpelbl W MOTYT BBIMONHATBECS MHOTOKpPAaTHO (¢ Jro0Oi 3amaHHOM
MEPUOJMYHOCTHIO) 0€3 U3MEHEHHUs! YCIIOBUI HAOIIONCHUS, YTO MO3BOJSIET 3()(HEKTUBHO HCITONB30BATh
WX JUIs POBEPKH TOJTydaeMod nH(OpMaIMy U IpOBEIECHUS MOHUTOPHUHIA U3MEHEHUH T'e0JIOrHYeCKOn
Cpebl;

reou3nvecKre HaOIIO/ICHHS TTO3BOJISIIOT OIIEHMBATH COCTOSHHE ITOPOJ M JIOKAJIM30BaTh YYacCTKH
MPOTHO3UPYEMOTO €r0 U3MEHEeHUsI (HarpuMep, HAMPSKEHHUE, CILUTONTHOCTb, BIAKHOCTD H TIp.);

reoU3N4YecKre HCCICIOBAHMS IMO3BOJISIOT NPOM3BOAUTH JWUCTAHIMOHHBIE HAOJIOJEHUS, B TOM
YHCIIe B IPOLIECCE MOHUTOPUHTA,;

reoU3NYecKre MCCIEAOBaHUS IO CTOMMOCTH M CpPOKaM BBITIONHEHUs BO MHOTHX CIydasx



MIPEANOYTUTEIbHEE TOPHOIPOXOJUECKHX, MOJIEBBIX ONBITHBIX M JPYrHX BHJOB M3BICKAHWH, OCOOCHHO
Ha CTaJuu 00OCHOBAHUSI HHBECTHLIUH.

4.4. HeoOX0AMMBIM YCIIOBHEM ITPUMEHEHHS JI000r0o reo(pU3NUECcKOro METofa SIBISIETCS] HaJIMuHe
muddepeHnmanyy uccnenyeMsIx cpel o (GU3NYECKUM CBOMCTBaM, JIOCTATOYHOM ISl €€ YCTaHOBJICHHS
C TIOMOIIBIO UMEIONINXCSl TEXHUUECKHX CPEZICTB.

4.5. I'eopusnueckre METO/BI JOJKHBI OBITH 00ECTICYEHBI:

COOTBETCTBYIOIIEH  ammapaTypoil, TOYHOCTh KOTOPOW JOJDKHA OOECIEUHMBATH  PEIICHHE
TIOCTABJICHHOH 3a/1a4H, C MOJHBIM KOMIUIEKTOM HEOOXO0ANMOro 000pyAOBaHuUS;

KOPPEKTHBIMU CHCTeMaMH HaONIOJICHUH B pa3JIMYHBIX YCIOBHSX MTPOBEIACHUS UCCIIEIOBAHHH;

Ha/ISKHBIMH CIIOCO0AMH MHTEPIPETAIIMH PE3YIbTATOB H3MEPEHHH.

4.6. T'eopusmueckre MeETOIbl 1O HM3y4aeMbIM (DU3UUECKMM TMONISIM M UX MPUPOJE, a TaKKe
CBOMCTBaM TPYHTOB TOJPa3/IEISIOTCS Ha!

AJIEKTPOMArHHUTHEIE;

celicMOaKyCTHUECKHE;

MarHUTOMETPHYECKUE;

rpaBUMETPUYECKUE;

siIepHO-(hU3NUECKHE;

ra30BO-3MaHalMOHHBIE;

TEPMOMETPHUYECKHE.

4.7. Teodusndeckre METO/bI IO TEXHOIOTHAM (BUIY) HAOIIOICHHUI TOAPA3AeIsIIOTCS Ha!

a9POKOCMHUYECKHE WM AUCTAHIMOHHbIE;

Ha3eMHBIE;

aKBaTOpUAIILHBIE;

CKBa)KUHHBIE;

MOI3EMHBIE;

J1a00paTOPHEIE;

CMEUIaHHBIX TEXHOJOTUH.

4.8. CokpalieHHble Ha3BaHHs TeOU3NUECKUX METOJIOB, HCIIOIb3YeMbIe B HACTOSIIIIEM JTOKYMEHTE,
NIPUBENICHbl B MpWIOKeHHH b. Metonsl reodn3nyecKix HCCIIeNOBaHUM U KpaTKas XapaKTepHUCTHKa
reo)M3M4eCKUX METOIOB MPHUBE/ICHBI B MPHIOKeHUsIX B u I

4.9. B Tex ciydasx, Korma MOCTaBlIeHHAs HWHXXEHepHO-Teojormdeckas 3amada (m. 4.1) He MoxeT
ObITh OJHO3HAYHO pelleHa OJHUM U3 TIeo()U3UUECKHX METOJOB WIM €€ pelieHne Tpedyer
JIOTIONIHUTENGHON — TIPOBEPKU,  CIIEAYeT HUCIIONb30BaTh KOMIUIEKC TeO0(U3NYEecKHMX METOOB,
BKJIIOUAIOIINi 1—2 OCHOBHBIX METOJa M BCIIOMOTaTelIbHbIE METOJbI, BEIOMpaeMble 10 pe3yabTaTaM
paboT, UCMOTB3YIONIUX OCHOBHBIE MeTOIbI (TiprtoxeHue [1).

OCHOBHBIMU SIBJISIFOTCSI METO/IbI, KOTOPHIE MOTYT PElIaTh 3aJauy CaMOCTOSITEIbHO U OCHOBAaHBI Ha
CYIIECTBEHHOM pa3IM4u¥ KOHTAaKTHPYIOIIUX IOPOJ IO CBOMCTBaM, ONPEACISIOUIMM CTPYKTYPY H
WHTEHCUBHOCTb UCCIIEAYEMOTO TIOJIS.

BcnomoratenbHble METOIBI, KaK MPaBUIO, HE PELIAIOT 3aJauyd CaAMOCTOSTENBHO, 8 MPUMEHSIOTCS
JUIE YTOYHEHUs pelIeHWH, HaWJIEHHBIX C IOMOIILI0 OCHOBHBIX METOAOB. KX IpUMEHSIOT mjIs
YTOYHEHHS MIPUPOJIBI TeO()U3NIECKUX aHOMAJIMH, NEeTaIM3alMd TeOMETPHU T'€OJIOTHUECKIX OOBEKTOB,
TMIOJTYYEeHHSI IOTIOTHUTENBHBIX XapaKTEePUCTHK U3y4aeMOi CpeIpl.

4.10. OCHOBHBIMU TIOKa3aTeNsIMH, KOTOpbIE BIHAIOT Ha BHIOOP PALMOHAIBHOIO KOMILIEKCa
METOJIOB, SIBJISIOTCS:

MH(POPMATUBHOCT, METO/IA 110 OTHOIIEHMIO K pEelIaeMOi 3agaue B KOHKPETHBIX HH)KEHEPHO-
T€0JIOTMYECKUX YCIIOBHSIX;

CTOMMOCTh pa0oT, BBHIIOJIHAEMBIX JaHHBIM METOJIOM, M €ro MPOU3BOIUTENBHOCTD, OMpPEIENIonias
CPOKH paboT;

KOJIMYECTBO OOCITY)KUBAIOILIETO NIEPCOHAA;

TPYIOEMKOCTb U CJIOKHOCTh 00paOOTKH Pe3yIbTaTOB HAOIIONCHUH.

4.11. TlporpamMa reo(U3UUECKUX HCCIEAOBAHUH, SBIISIOMIASACS COCTABHOW YacThIO MPOrpaMMBbI
WH)KEHEPHO-TEOJIOTMIECKUX H3BICKaHWH, pa3padaTbiBaeTcss Ha OCHOBAaHMM TEXHHYECKOI'O 3aaHus
3aKa3yMKa C yYETOM COOpaHHBIX MATEPHAJIOB IO TeO()U3NUECKON M3YUYEHHOCTH TEPPUTOPUH, a TAKKe
MaTEpPHAIOB WH)KEHEPHO-TEOJIOTMYECKUX M THAPOr€OJOTMYeCKMX H3BICKAHWMM MPOLUIBIX  JIET,
BBINOJHEHHBIX HA HCCIEIyeMONH TEPPUTOPHUH, WIIM B AHAJOTMYHBIX YCIOBHUSAX Ha IPUJIETAIOIINX
ydacTkax (TeppUTopusx).

[Ipu pa3paborke mporpaMmbl reOpHU3MIECKUX HCCIIEAOBaHUi (QopMHpyeTcsi anpuopHas (H3HKO-
Te0J0rn4eckasi Mozielb UCCIEAYEMOW TEPPUTOPHH, B COOTBETCTBUH C KOTOPOH U C YUETOM KaTerophu
CIIOKHOCTH MHKEHEpHO-Treoornueckux yenopuit (mpunoxkenne b CIT 11-105-97 (vacts 1)), a Taxke B
COOTBETCTBMM C mNpwiokeHusMd b u [ HameudaroTcs cocraB, 0ObeM, METOIUKA M TEXHOJOTHS



reo(M3MYecKUX MCCIIET0BaHUM.

B cnyyae, xorma reousnyeckue HCCIENOBaHUS MPOBOAATCS KaK OTIEIBHBIA CaMOCTOSTEIbHBIN
By paboT, IporpamMMa COCTABIISIETCS TOIBKO Ha Teo(H3MYecKre paboThl M UCCIIEJOBAHMSI.

4.12. Tlporpamma reo(pU3NYECKUX HCCICIOBAaHUN JODKHA OBITH yBsi3aHa IO 3a/a4aM, CpPOKaM U
o0bemMaM ¢ IporpaMMaMHu APYruX BUIOB U3bICKAHUH BO W30eKaHue JyOIHUPOBAHMS WK JUIsl SKOHOMHH
BpPEMEHH U CPEJICTB Ha MPOU3BOICTBO M3BICKATENBCKUX padoT.

4.13. Tlpn npoHu3BOACTBE I'eOPHU3MYECKUX HCCIENOBAHUH HEOOXOAUMO COOJIONATh TEXHUYECKHE
TpeOOBaHuUs, U3JIOKEHHbIE B HOpMaTHBHBIX JokymMeHTax: PCH 64-87 nns snexrpopassenku, PCH 66-
87 mna ceiicmopaseenku, PCH 75-90 ms kapoTakHBIX paboT, «MHCTPYKIMU MO TPaBUMETPUICCKOMN
pasBenke», «TeXHUUIECKOW HHCTPYKIIUK 10 MATHUTHON Pa3BeIKe».

4.14. CpezncrBa U3MEpEHHI, UCIIONb3yEMbIE JUIS BBITOIHEHHS! T€OPHU3NIECKUX HCCIEJOBAaHUN, Ha
ocHoBaHMM 3aKkoHa Poccuiickoit @eneparmu «O6 obecriedeHNH eTUHCTBA U3MEPEHUI» JJOIDKHBI OBITh
aTTECTOBAHBI U TIOBEPEHBI B COOTBETCTBHHU C TPEOOBAaHUSIMHU HOPMAaTHUBHBIX JOKyMEHTOB [ occraHmapTa
Poccuu ('OCT 8.002*, 'OCT 8.326 u ap.).

OpraHu3aiyy, BBIIONHSIONNME TeOo()U3UUECKHE HCCIEeNOBAaHUs, IODKHBI BECTH Y4YEeT CpEICTB
W3MEpeHnH, MOAJIeKAIUX TOBEPKE B YCTAHOBJICHHOM IOPSIIKE.

4.15. Tlpu BeINIONHEHUU Te0(U3NUECKUX PAOOT TOKHBI COOTIONATHCS TPeOOBaHUSI HOPMATHBHBIX
JOKYMEHTOB IO OXpaHe TpyAa, 00 YCIOBHAX COOJIIOAEHMS IOXKAPHOH OE30IIaCHOCTH M OXpaHe
okpyxarorieit mpupoaroit cpenst (TOCT 12.0.001* u ap.).

5. METOJIbI TEO®U3NYECKHX UCCJIEJJOBAHUN
5.1. DneKTpOMarHuTHBIE METOIBI

511 aJ'IEKTpOMaFHI/ITHI)Ie MCTOAbI, OCHOBAHHBLIC Ha HM3YUYCHHH C€CTCCTBCHHBLIX M HCKYCCTBCHHO
CO3/IaBaA€MBIX  JJICKTPOMAIrHUTHBIX ToJen Pa3jIMgYHOro  MNPOUCXOXKIACHHA, BKIIOYAOT MCETOABI
€CTCCTBCHHOI'O J3JICKTPOMArHUTHOI'O I10JId, METOJbI ITOCTOSHHOI'O (I/IJ'II/I HI/I3KO‘IaCTOTHOFO) TOKa H
MCTOAbI ICPEMEHHBIX DJICKTPOMATrHUTHBIX MOJICH.

Memoovt ecmecmeennozo 31eKmpoMazHUmMHOZ0 NOAA

5.1.2. Memoow: ecmecmeennoco snexkmpuueckoeo noas (Merofpl EIT) 31eKTpOXMMHYECKOTO H
SIIEKTPOKUHETHYECKOrO MPOUCXOKACHHUS OCHOBAHBI HA CBSI3HM 3JICKTPOIMOTEHIIMATIOB STUX IOJeH ¢
HAMpPABJICHHEM W WHTEHCHBHOCTBIO COOTBETCTBYIONIMX MpoOIleccoB. Ha wu3ydenun momei
SIIEKTPOXUMHYIECKOr0 TPOUCXOKIACHUSI OCHOBAHBI CIIOCOOBI OOHAPYKEHHS | JIOKAIH3AlUH B
MPOCTPAHCTBE MECT KOPPO3WHM METAIMYECKUX KOHCTPYKIMI WM HX DIIEMEHTOB, a TaKKe MeCT
OKHCITUTENIbHO-BOCCTAHOBUTENBHBIX ~PEaKIMii, MPOTEKAIONMX B Mopoaax. Ha wu3ydeHuu momei
AJIEKTPOKUHETUUECKOTO  MTPOMCXOKACHHS, OOYCIOBIEHHBIX AU (Py3NMOHHO-aJCOPOLMOHHBIMUA U
(bUIBTPAIMOHHBIME TIPOIIECCAMH B IMOPOJaX, OCHOBAHBI CIOCOOBI OOHAPY)KEHUS MECT TMHUTAHHUS,
GbUIBTpalUK U Pa3TPY3KH €CTECTBEHHBIX U TEXHOT'CHHBIX BOI.

B merone EIT mpumMeHstoTCs fBa criocoba HaOMIOACHUI: CIoco0 MOTEHIMANa, KOrjaa Ha KaXKIou
TOYKE U3MEPSIOT MTOTEHITUAT TI0 OTHOUICHHIO K KaKOW-THO0 001iell Touke mpoGIIs MK IUTOMIAIKY, U
Crmoco0 rpajueHTa MOTEHIMANa, TP KOTOPOM H3MEPSETCS PAa3HOCTh TMOTEHIHATa MEXIY COCCTHUMH
TouKamu. MHTeprpeTanus, Kak MpaBuiIo, BBHIMOJHACTCS Ha KAaYeCTBEHHOM YPOBHE.

Kaporax morenimanos cobcrBennoit momsipusaimu (I[1C), usydaronmit mojs TOH e MPUPOIbI,
MO3BOJISACT BBIACIATH CYXHE W BOJOHOCHBIE IITACTHI, 30HBI MHHEPATU3AINH U T.II.

5.1.3. Memoo ecmecmeennozo umnynvcnoz2o snexkmpomacnumuozo nons (EMDMII3) ocHoBaH Ha
BO3HHUKHOBEHHH JIOKAJBbHBIX 3JIEKTPOMATHUTHBIX TOJICH MPU MEXaHO-3JIEKTPHICSCKHX MPeoOpa30BaHUIX
TOPHBIX TIOPOJI TTOJ] BO3ACHCTBHEM MEXaHHYECKUX HArPy30K. YacToTa 3JIeKTPOMATHUTHBIX MMITYJIbCOB
SIBJISICTCSl MHIUKATOPOM TPOIECCOB JeOpMAIMK B CKPBITOH CTaJdM WX Pa3BUTHs, TMO3BOJSS
JIOKaJIM30BaTh MECTA TIOIrOTABINBACMBIX HAPYIICHUH CITOITHOCTH.

Memoowvt nocmosnnozo (HU3KOUACMOMHO20) MOKa

5.1.4. Memoowl conpomuenenuss OCHOBAaHBI HA W3YYCHUM TIIOJS, CO3J1aBacMOr0 B MAcCCHBE
HUCKYCCTBEHHBIMH  HMCTOYHHUKAMH IOCTOSHHOIO HJIM  HHM3KOYACTOTHOIO IIEPEMEHHOrO  TOKa,
MPOITYCKAEMOr0 MEX/Ty MUTAIONIMMH dJIEKTPOJaMH — 3a3eMJICHUSIMU. VI3MepsieTcst cuila 3TOro TOKa
HANpPsUKEHHE MEKIY MPUEMHBIMH JJIEKTPOAaMH, [0 3HAYEHUAM KOTOPBIX C YIETOM T€OMETPHUYECKOrO
KO(dHIMEHTa YCTAHOBKM PpACCUMTHIBAETCS Kakylieecs comportuBienue (r,), SABISIOIEECS
MapamMeTpoM 3JIEKTPUYECKOr0 IIONs, KOCBEHHO XapaKTEPU3YIOIIUM HCTHHHBIE JIIEKTPUYECKHE
nmapamerTpbl Te€0JOrHYecKoi cpepl. IIpu 3TOM yBEIMYEHHE T'€OMETPHUYECKMX Pa3MEPOB YCTAHOBOK
BeJIET K YBEIUYEHHIO TTTyOMHHOCTH MCCIIET0BAHHIA.



[Tpu u3MepeHusIx HaIPsHKEHUs! SJIEKTPUIECKOr0 OIS B Pa3IMUHbIX a3UMYTaX BO3MOXKHO H3ydeHHE
MIPOCTPAaHCTBEHHOW CTPYKTYpPHI TPYHTOBOTO MaccuBa. MeTonamMu, UCTIONB3YIOIUMHU 3TY BO3MOXKHOCTB,
SBJISIOTCSA. MeToJ JBYX cocTaBistomux (MJIC), MeTos BEKTOPHBIX H3MEPEHHH 3JEKTPHUESCKOrO OIS
(BUDII), kpyroBbie HaOIOCHHS.

OCHOBHBIMH ~ UCIOJB3YyeMbIMH  MOAMGUKAIUSMH ~ METOJA  CONPOTHBICHUS  SIBIISIOTCS
anektponpodumuposanue (OI1) u BepTHKaNIbHOE 3NeKTpUUecKoe 30HaupoBanue (BD3), BeimonHseMbIe
Pa3IM4YHBIMH yCTaHOBKaMU. [ TyOMHHOCTh METO/Ia CONPOTHBIICHUSI OLIEHUBAETCS 110 MPHIIOKEHHUIO 1.

5.1.5. DnekrpornpoduiupoBanue (1) BHIMOMHIETCS TyTeM MPOU3BOACTBA U3MEPEHHI ¢ TOMOIIBIO
HEM3MEHSIEMOH YCTaHOBKHU C BHIOPAHHBIM IIArOM IO MPOQHITIO.

DNeKTponpOopHIUPOBAHHE MOXET BBITONHITHCS B PAa3IUYHBIX MOTU(PUKAIMIX, UMEIOIIUX CBOU
MPEeUMYIIECTBA M HEJIOCTaTKH B 3aBHUCUMOCTH OT CTOSIIMX 33Jad M YCIOBHH WX pEUICHHUS:
cUMMeTpUYHOE YeThipexanekrpoaaoe (COII), IByXCTOpOHHEE TPEXINEKTPOAHOE — KOMOMHHPOBAHHOE
(K2I1), munonsaoe msyxcroponuee (JI3II). Bee atu MoguduKamud MOryT OBbITh HCIOJIB30BAaHBI B
BapuanTe JByX cocrapmsonmx (DI MJIC). OnHoBpeMeHHOe HCIOIb30BAHHE HECKOIBKHUX Pa3HOCOB
TO3BOJISIET MPOM3BOAUTH HCCIIEIOBAHUSI Ha HECKOJNBKHX YPOBHAX ITyOuH. Yarie Bcero nmpuMeHsercs
JIBYXPa3HOCHOE AJIEKTPOIPOGUITUPOBAHHE.

[epBuunbM pesynbratom Ol sBisIOTCS rpadUKH KaKyIIEerocs 3JIeKTPUYECKOro CONPOTUBIICHHS
(r ) BIOIH POGHIIS HAGIOICHHI.

Wnrepnperanust pezyabratoB D11 maer BOZMOXHOCTH ONpEeCHUsS] TONOKEHHSI B TUIAHE TPaHMIL
MOPO/I, UMEIOIIUX Pa3Hoe yAenbHOe dIeKkTpuueckoe conporuietue (YOC).

IIpu wucnonp3oBanuu JI1 B Momudukaimm MJIC BO3MOXKHA OIEHKA a3UMyTa IPOCTUPAHHS
M3y4aeMBbIX TPaHUII, a B OJaroNpHUsTHBIX YCJIOBUSX U TNIyOMHBI MX 3ajeranus 1o npodwuito. B merone
BUDII npeameTroM wuccienoBaHUN B TMEPBYIO OYEpEb SIBISETCS OIpeAeieHHEe MECTOMOI0KEHUS
00bEeKTa, CO3AIOIETO AHOMAIIHIO.

5.1.6. Bepmuxanvnoe snexmpuueckoe 3onouposanue (BD3) BBHIMTONHAETCA MyTeM MPOU3BOACTBA
W3MEpPEeHNH KaKyIIUXCsl CONPOTHBIICHUH I, TIPH M3MEHSFOLIMXCS JJMHEHHBIX pa3Mepax U3MEpUTEIbHON
yCTaHOBKH. Pe3ynmbTaTom siBnsitorcst KpuBble BO3, npencrasisitomue codoi rpaduKy 3aBUCUMOCTH [
OT JICHCTBYIOMIErO PAcCTOSHUS W3MEPUTEIbHOI ycranoBku (pasnoca — r). B3, BeimonHsembie B
HECKOJNBKUX a3UMYTaX NP HEM3MEHHOM TOJIOKEHHUH [IEHTpa, HOCAT Ha3Banue KpyroBoeix BD3 (KBO3).
[Ipu ucronb30BaHUM JMIOJIBHBIX M3MEPHUTENFHBIX YCTAaHOBOK METOJ HMMEET Ha3BaHHE HUITOJIBHOTO
aneKkTpruyeckoro 3oHaupoBanus (J193).

BeprukanbHble 3JIEKTpHYECKHE 30HIUPOBAHMS BBHIITONHSIIOTCS KaK B OTIENBHBIX TOYKAX MM IO
npodwisiM, Tak M IO IUIOMIAJM HA MOBEPXHOCTH CYIIM WIM Ha akBaTtopwsx. [IyOMHHOCTB
WCCIIEIOBAaHUH M paspeliaronias CIHOCOOHOCTh METOAa 3aBHCAT OT COOTHOIIEHHUS COIPOTHUBIICHHN
MOPOJI Ha UX TPAHUIIAX U OT Pa3MEPOB U3MEPHUTEIBHONW YCTAHOBKH.

Wurepnperaiuss KpuBbix B33, BbIMONHSIEMas pasiUyHbIME crocobamu (MaseTOYHBIM, METOIOM
moxbopa, ¢ MOMOIIBI0 PA3IHYHBIX KOMIBIOTEPHBIX MPOrPaMM, METOJOM OCOOBIX TOUYCK), MO3BOJISET
onpeenats Y IC nopo v MojIoKeHHe B MPOCTPAHCTBE IPAaHUIL TIOPO/I.

IMo 3nauenmsim YOC, WCHONB3ysl YCTAHOBJIIEHHBIE CBSI3U M 3aBHCHMOCTH, BO3MOJKHA OLIEHKA
MapamMeTpoB COCTaBa MOPOJ, UX CTPOCHUsI, COCTOSIHUSI  CBOMCTB.

5.1.7. B moougpuxayuu osyx cocmasimowux memooa BI3 (BO3 MJIC), ucnoms3yeMoro s
MoNyYeHHus: MHPOPMALMM O TOPH30HTAIFHO HEOJHOPOJHBIX TEORJIEKTPHUECKUX MAacCHUBax, KpOMe
TPaJULUOHHBIX U3MEPEHUH I, TPOU3BOIAT M3MEPEHHS PasHOCTH MOTEHIMAIIOB B NPHUEMHOH JIMHHH,
PAacIIONOXXEHHOM NEPIIEHANKYIIPHO OCHOBHOW U3MEPHUTENLHOM YCTaHOBKE.

Wurepnperarust kpuBbix BO3 MJIC mpou3BoAUTCs ¢ MOMOIIBIO CIEHUATBHBIX HOMOTpaMM H
TIO3BOJISIET ONpPEENsTh He ToIbko ¥YIC, MOIIHOCTh U TIyOHHY 3aJleraHus T€03JIEKTPUIECKUX IPaHHII,
HO 3JIEMEHTBHI UX 3aJIeraHMsI.

5.1.8 Beckonmaxmmoe snekmpuieckoe 30HOUpPO6aHue, BBHITOJTHAEMOEC Ha HHU3KHX YacTOTaX C
MIPUMEHEHNEM CIIEIMANTBHBIX EMKOCTHBIX 3JIEKTPOIOB, UCIIOIB3YETCS B YCIOBHSX, T1€ OCYILECTBICHHE
3a3eMJICHHs 3aTpyJAHEHO (Mpu paboTax 3MMOM, Ha CKAIBHBIX MOPOJAX, TBEPABIX MOKPHITUSX). B 3TOM
Mogupukanuu BO3 mpuMmeHseTcs ycTaHOBKa TOYEYHOTO 30HIMPOBAHUS, B KOTOPOH (uKCHpyeTcs
MOJTOXKEHHE OTHOTO MUTAOMIETO MIEKTPoa (BTOPOH pacmoaraercsi B «0eCKOHEUHOCTHY), a MPUEMHBIH
JIIONb nepemeniaercs. [Ipu npopuIbHEIX HAOMIOAEHUSX, KOI/Ia COCEHUE YCTAHOBKH IEPEKPBHIBAIOT
pasHocaMu JIpyr Jpyra, TOYEYHbIC 3OHIUPOBAHUS TEPECUMTHIBAIOTCS (TPaHCOPMHUPYIOTCS) B
TPEXIJIEKTPOIHBIE U HHTEPIIPETUPYIOTCSI OOBIYHBIM CITOCOOOM.

5.1.9. DOnexmpuueckass ~momoepagus, sBusomascs Moaudukanuedr Meroma B33 ¢
HCIIONB30BAaHUEM MHOTOKAHABHBIX (MHOTO3JIEKTPOMHBIX) YCTAHOBOK, MPUMEHSETCS MPH JETATbHBIX
HCCIICIOBAHMUAX TBYMEPHO HEOMHOPOMHBIX pa3pe3oB. B aroit momuduxanuu BO3 Baons mpoduis
HaOIONEHNH yCTaHABIMBAETCS HA0Op 3JIEKTPOJOB, PACHOJIIOKEHHBIX Ha PaBHBIX pacCTOSHUsX. [Ipu
9TOM BJIEKTPOABI MHOTOKPATHO UCTIONB3YIOTCS B KAYECTBE KaK MPUEMHBIX, TaK M THTAIONIHX.



O0paboTka ¥ WHTEpIpeTanusl MaHHBIX OJEKTPUYECKON ToMorpadguu BeAeTcs C ITOMOIIBIO
CIIEIMATFHOTO TPOrPAaMMHOTO 00eCTICYEeHHS.

5.1.10. Kapomaoic conpomusnenuti (KC) BBIIOTHSETCS ITyTEM IPOU3BOACTBA M3MEPEHHI CUIIBI TOKA
B MUTAONIeil ¥ HANPSHKCHHUS B MPUEMHOW JIMHHUAX W BBIYHCICHHS KaXKYIIUXCS COMPOTUBICHUH I,
MOPO/I TIPH MIEPEMEIIICHUH U3MEPHUTENIBHOMN YCTaHOBKH (30H/a) BIOJb CKBAKHHBI.

O0s3aTENbHBIM YCIIOBUEM BBIMONHEHUs KapoTaxa meroqoM KC sBisieTcss OTCyTCTBHE 00CaIHBIX
MeTaUTHYeCKUX TpYO. KOHTaKT MUTAIONMX ¥ MPUEMHBIX dJICKTPOJIOB C TPYHTOM (CTEHKOW CKBAaYKHHBI)
OCYIIECTBIISIETCS JTHOO Yepe3 KUIKOCTh, 3ATOTHSIONIYI0 CTBOJ CKBAXKHHBI, THOO (B CyXHMX CKBAKHHAX)
MyTEeM CIEIUaIbHOrO MPIKUMA 3JEKTPONOB K cTeHke. [Ipu paboTax B CKBaKHHAX, 3aMOTHEHHBIX
BOJIOM, M3MEpEHHS MOTYT BBIMOMHATHCSA HENPEPHIBHO B IMpolecce MepeMerieHus (MOAHITUS K
OITYyCKaHUS) 30H/a, B CYXHX CKBaKMHAX M3MEPEHUs BBIMONHIIOTCS B TOUCYHOM pexume. PesymbraTom
KapoTaXka SIBISIOTCS KapOTaKHbIe TuarpaMmbl (TpadMKd 3aBUCHMOCTH [, OT TnybuHsl). Ilpu
HHTEPIPETAIMHA KAPOTAXKHBIX JMATPaMM OMPECNSETCsl MONOXKEHHE TPAHUIl MOpPOJ, TMepPeceKaeMBbIX
CKBa)kuHOH, 1 nx YOC.

5.1.11. Boxosoe kapomadicnoe 3onouposanue (BK3) BeimonHseTcs myreM ompeneineHus f, B
HCCITEyeMbIX TOYKAX CKBAXHHBI MPH HCIONB30BAHWM HAOOpa 30HIOB PpAa3lUYHOrO pasmepa. B
pe3yabTaTe KOJNHYECTBEHHO XapaKTEPU3YeTCS TEOdNIEKTPUIECKOe CTPOCHHE OKOJOCKBAKHHHOTO
MPOCTPAHCTBA HA PA3UYHBIX PACCTOSHUSIX OT CTBOJIA CKBKUHBL. ITO MO3BOJSET CYIUTHh O TIIyOHWHE
MPOHUKHOBEHHUSI B MOPOIBI OYpPOBOTO PACTBOpA M YAENBHBIX COMPOTHUBICHHAX IMOPOI, BCKPBITHIX
CKBQ)KHHOM.

5.1.12. Toxoevlii kapomadic BBHITIONHSIETCS B CYXUX CKBa)XMHAX ITyT€M H3MEPEHHs CHJIbl TOKa B
MUTAONICH [EeMd MpU MepeMelieHn: 30HAa. [Ipu 3TOM OIlCHHBAETCsA MOJOKEHHE TPaHHIl TOPO,
00€eCIeUnBAOIINX Pa3INYHbIC YCIOBHS 3a3eMJICHUS MUTAIOMIErO 3JIEKTPOaa U, COOTBETCTBEHHO, CHIIa
TOKA.

Monudukanueir TOKOBOIO KapoTaka SBISETCA onexmpoounamuyeckoe 3onouposanue (D]13),
KOTOPOE COBMEIIIAET TOKOBBIH KapOTaxk ¢ TMHAMHUYECKAM 30HIupoBanneM. O6a MeTo/ia HCCIIeI0BaHHs
BBITIONTHSIOTCST OMTHOBPEMEHHO STMHBIM H3MEPUTENBHBIM 30HI0M — CKBa)KUHHBIM CHAPSIOM.

5.1.13. Pesucmusumempus (Pe3) sBisercss meromoM ompeaenenuss YIC cpeapl (IpyHTa MM
KUAKOCTH), MOMEIIAEMON B CIHEIHANbHYI0 (GopMy (PE3HUCTHBUMETD), COACPM KAIIYI0O B KOHCTPYKIIHH
MUTAIONINEG W TMPUEMHBIC 3JIEKTPOMBI, MYTEM H3MEPEHUs CUIIBI TOKA U HampsDKeHUs. BO3MOXHBI
BapUaHThl U3MEPEHUI MPU MOMENICHUH U TIEPEMEIICHUH PE3UCTHBUMETPA B HCCIEMYyeMOM BOIOEME
WITH CTBOJIC CKBaxKHMHBI. [10 m3MeperHOMY 3HaueHHi0 YIC M UMEIONMMCS KOPPEISAIUOHHBIM CBSI3SIM
ero ¢ mapaMeTpaMy COCTaBa MOPOJ, MUHEPAIU3aIuell JKUIKOCTH OIICHUBAIOTCS 3TH XapaKTePUCTHKH,
OOHAPY)KUBAIOTCS YIACTKUA U3MEHEHHUS] MUHEPAIU3AIMH BOJBI B HCCIEMIYEMOM BOJIOEME HITH CKBAYKHHE,
CBHJICTEIBCTBYIONINE O Pa3Tpy3Ke MOA3EMHBIX WM IOTJIONICHHH MOBEPXHOCTHBIX BOM, a TaKXKe O
HAJMYUN HCTOYHUKOB 3arpsI3HEHUSI.

5.1.14. Memoo 3apsowcennozo mena (M3T) 103BOJSIET U3ydYaTh paclpeAeieHre MOTEHIIHANA T
rpaayieHTa MOTCHIMANa Ha TOBEPXHOCTH 3€MJIM, CO3[aBaeMOr0 MCKYCCTBEHHBIM HCTOYHHKOM TOKa,
pacronOKEHHBIM B 3apsDKaeMOM Telle, HaxXOMSIIeMCs B CKBaXHHE. B 3aBHCHMOCTH OT 3a7ad H,
COOTBETCTBEHHO, MOAU(DUKAIIMK METOJa 3apsKACMBIM TEJIOM MOXXET CIYKHUTh JTHOO OIMyCKAaeMbIil B
CKB&XHHY MEIIOYEK C COJbIO, CO3/IAIONIHI IPU PACTBOPEHHUH JIEKTPOIUT, 00T IAI0IINIA TOBBIIICHHOM
3IIEKTPONPOBOJHOCTIO (THAPOreOJIOTHUESCKUI BapUaHT), JHOO0 BCKPBITHIN CKBaKHHOW TMPOBOMHHK,
TaKo#, KaK pyja, MeTaJuTHueckas KOHCTPYKIHMS (Tak Ha3bIBAeMBbIN «pyAHBIH Bapuant»). M3yuenue
SKBHUIOTCHIUAIBHBIX JIMHAA HAa MOBEPXHOCTH 3EMJIM IO3BOJSIET CYAUTh B TIEPBOM CIydae o
HAMpPABJICHHH W CKOPOCTH (UIBTPAIMH IMOA3E€MHBIX BOJ, BO BTOPOM — O MPOTSDKCHHOCTH H
KOH(UTYpauy UCCIASTYEMOT0 MPOBOIANIET0 00bEKTA.

Memoo evl36annoii nonapuzayuu

5.1.15. Memoo ewizeannoti nonspuzayuu (BII) BBIMONHSACTCS MYyTEM H3yYEHUS BTOPHYHOTO
9JIEKTPHYECKOrO  MOJIs,  OOYCIOBIEHHOrO  9JIEKTPOXUMHYECKMMH W DJIEKTPOKUHETHYECKUMHU
[POIIECCAMH, BOSHHKAIOUIMMH TIPH MIPOITYCKAHNU TOKA B TOPHBIX MOPOJAX, CONEPKAIIUX MHUHEPAIBI C
9JIEKTPOHHBIM THIIOM MPOBOAUMOCTH M BHYTPUIIOPOBYIO Bjary. MHTeHCHBHOCTH mporecca BIT —
nonsipuzyemocts (h) onpenensercs ¢ UCIoab30BaHUEM TPEX OCHOBHBIX CIIOCOOOB H3MEPEHUS.

Wsmepenue BII 60 spemennoii o6nacmu (Wix B UMIYJIbCHOM PEXKHUME) OCHOBAHO HA PETHUCTPAIIHH
pasHOCTH MOTEHI[MAJOB B IPHEMHOM JIMHHH BO BPEMsA U uepe3 OIPENEIEHHOE BpEMS II0CIIE
BBIKJIIOUEHHS TIPAMOYTOJIBHOIO HMITYJIbCA TOKa B MHTAIONIEH JuHUM. M3ydaemas Kaxymasics
nosipusyeMocts (h,) BbIUMCIISETCS KAK OTHOIIEHUE BBI3BAHHOM IOJISApU3aLMU Yepe3 HUKCUPOBAHHOE
BpeMsI Iocyie OTKIroueHus nuTatoiero Toka (DU,,) k Hanpsbkeruto Bo3Oyxaarorero Toka (DU).

Amnaumyono-uvacmomuule uMepeHus TOMAPU3YEMOCTH OCHOBAaHBI Ha W3YYCHUM TMONSA MPH
OPOMYCKAHMK B MNHUTAIONMX JIMHHAX [EPEMEHHOTO TOKA JBYX pasIM4HBIX YacToT. Ilapamerp



nonmspusyemoct (PFE) BbrdmcisieTcss Kak OTHOIIECHHWE Pa3’HOCTH d(dekra HA HHU3KHX M BBICOKHX
YacTOTaX K MIEKTPUUECKOMY ITOJII0 HAa HU3KOW 4acToTe.

Dazoso-uacmomuvie u3mMepeHuss OCHOBAHBI Ha (PUKCALUMHM COBHIAa (a3 OCHOBHOM TapMOHUKH B
MIPUEMHOHN JINHUHA OTHOCUTEIEHO TOKOBOH.

Meton BII Mmoxker wucrmons3oBaThes B Moaudukanuu, kak 3oHmupoBanus (BO3 BII), tak u
npodwupoBanus (JI1 BII). Ilpu 3TOM NPUMEHSIOTCS TaKWe € YCTAaHOBKH, Kak B METOJe
conporuBieHnid. Meroy BI1 HeoOX0AMMO IPUMEHSATH B KOMIUIEKCE C METOAAMHU CONPOTHBIICHHSI.

Wnrepnperamust BII npousBoauTcss npu NpoQUIMPOBaHUM Ha KAayeCTBEHHOM YPOBHE, a MpH
30HIUPOBAHUM HCIOJIB3YIOTCS COOTBETCTBYIOUIME KOMIIBIOTEpHBIE NPOrpaMMbl WM majeTkd. Ilpu
TeOJIOTMYECKON MHTEPIpETAIMU pe3ynbTaToB MeTona BIl HCIONB3ylOT ycTaHOBICHHBIC CBsi3HM h, ¢
BEII[ECTBEHHBIM COCTABOM IMOPOJ WM HX COCTOSHHEM (Mep3ioe — Tanoe) WIH CYISIT O Haluduu
PYIHBIX MUHEPAJIOB U JIEKTPONPOBOASIINX TEI

Memoovt nepemennbIX INEKMPOMAZHUMHBIX ROl

5.1.16. Y3 MeTOIOB 3JEKTPOPA3BEAKH MEPEMEHHBIMU 3JIEKTPOMATHUTHBIMU MOJSIMU B TPAKTHKE
WHXXCHEPHBIX M3BICKAHUH dYalle BCEro HCMOJb3YIOTCS METOIbl, OCHOBAHHBIE HA H3MEpPCHUH
HCKYCCTBEHHBIX YCTAHOBHMBIIUXCS TapMOHMYECKHX WM HEYCTAHOBUBIIHMXCS TIOJCH pasiIUYHON
9acToThl. [IpEeUMYIIECTBOM METOJIOB IIEPEMEHHOTO TOKA SBISCTCS BO3MOXHOCTH BBIMONHSTH
HaOroIeHust Oe3 raJbBaHUYECKOro KOHTakTa (0€3 3a3eMIICHHIA).

5.1.17. Vemanosuswuecs eapmonuqeckue nojisi ACTIONB3YIOTCS B CISAYIONMX METONAX !

YaCTOTHBIC 3JIEKTPOMATHUTHBIC 30HaAUpoBaHus (UOM3) B pa3muyHbIX MOTUDUKAIIUIK;

cobctBenHo vacrotabie (U3), aucranimonnsie (13), nzomapamerpuueckue (M13);

MPH T'aJIbBAHUYECKOM HJIM HHIYKTHBHOM CIOCO0E BO30YXKICHHS MONS Pa3INYHbBIX YacTOT;

JUIONBHOe WHAYKTHBHOE mpoduiupoBanue (JAUIT). Jpyroe wucnoms3yeMoe Ha3BaHHE —
JIUTIONBHOE dIeKTpoMarduTHoe npodunuposanue (JIOMII);

paaroKOMITapaHOHHbIH METOJ (PaIHOKHIT);

pamuoBoiHOBOe mpocBeunBanue (PBII). Jlpyroe ucmons3yeMoe Ha3BaHHE — pPaHOBONHOBAsI
reounTtpockorus (PBI'N);

anekTpoMarHuTHeI Kapotax (OMK), Brmrouarommit musnekrpudeckuii (IK) U MHAYKIHOHHBIH
(UK).

5.1.18. Yacmommnoe snexmpomacnumnoe 3onouposanue (YIM3) sSBISETCS METOIOM, M3YyYarOIHM
SNIEKTPUYECKYIO WM MArHUTHYIO COCTABIISAIONIYIO SJIIEKTPOMATHUTHOTO TIONS, CO3/1aBAeMOro
rajJbBaHUYECKUM (C MTOMOIIBIO 3a3EMIICHHUS) WM WHIYKIIMOHHBIM CIIOCOOOM MPHU TTOMOIIN JAUTONS HITH
netd (paMKH), MUTAEMBIX MEPEMEHHBIM TOKOM. B 3aBHCHMOCTH OT HCHOJB3YeMON MOTU(UKAIUH
METO/Ia PErUCTPUPYETCsl HAPSHKEHHOCTh KOMIIOHEHTOB MarHUTHOM (Hyy, ;) nimu anexrpudeckoii (Exy, ;)
cocraBisromieit mosst (MOJMHOro BEKTOpa, OTACTBHBIX KOMIIOHEHTOB HMJIM UX OTHOIICHHS) KaK (YHKIIHH

nepuona mnepeMeHHOro Toka (T ), paccTosHus MEXIy H3jydareieM u pueMHuKoM (F), WiIH

0000IIEHHOTO DJIEKTPOMArHUTHOTO Mapamerpa p(p:|k|>¢), rme K — BOMHOBOE YHCIIO).

Db dekTrBHOE KaXKyIeecsi CONMPOTUBICHUE (py,) BBIUKMCIACTCS W3 OTHOIICHHUS H3MEPEHHOH PasHOCTH
MOTEHI[MAJIOB B TPHEMHOM YCTPOMCTBE K CHJIE TOKa B HM3JIydarene C YYEeTOM TIE€OMETPHYECKOro
K03(dHIMEHTa YCTAaHOBKH. YMEHbIIAs YacTOTY TOKa, YBEIMYHMBAIOT TJIYOMHHOCTh HCCIIEIOBAHHS
BCJICNICTBHE «CKUH-3(dekTar.

Meroapl MHTEpIpETAldd KPUBBIX YAaCTOTHOTO 30HAMPOBAHUS pa3padOTaHbl B OCHOBHOM JUISI
ciydass TOPH3OHTAIBHOTO CTPOEHHs pa3pe3a. B pesyibpraTe YCTaHAaBIMBAaeTCsS IOJOXKEHHE
TOPU3OHTAJILHBIX WJIM CYOTOPH3OHTAJIBHBIX TPAHUIl MOPOJ, XapaKTePH3YIOUIUXCS OTIMYAIOUIIMUCS
VY3C u (Wan) JUAIEKTPUYECKOM TPOHUIIAEMOCTBHIO.

['eonornueckoe HCTONKOBaHWE TIONY4aeMBIX MAaTEPUANIOB BBIMONHIETCS B OCHOBHOM Ha
KayeCTBEHHOM YpPOBHE C HCIOJIIb30BaHHEM HMEIOIINXCS CBEICHUH o 3aBucUMOCTIX YOC
JIMDJIEKTPUYECKON TIPOHUIIAEMOCTH OT COCTaBa M COCTOSIHUSI HCCIIEyEMBIX TIOPO/I.

5.1.19. Ilpu oOunomvrom  unoykmuenom  npoguiuposanuu  (AUI)  wm  Ounoavrom
anexmpomaznumnom npogunuposanuu (JJOMII) usydaercs MOBeAEHHE H3MEPIEMOro IMapaMerpa
SIIEKTPOMATrHUTHOTO MONs (HAMPSIKEHHOCTh, OTHOLICHHE KOMITOHEHTOB BEKTOpa HAMPSKCHHOCTH)
BIOJb Tpoduis HabmroneHud. MoauduKanusMu SIEKTPOMArHUTHOTO MPOQUIUPOBAHUS SIBIISIOTCS
BUDIT  (BBICOKOYACTOTHOE 3NEKTpOMarHuTHoe mpodumupoBanne) u HIII  (HempepbiBHOE
SIIEKTPOMArHUTHOE MpoduIupoBanue). VIHTepmpeTals MaHHBIX OPOQHUINPOBAHUS TO3BOJISET
YCTaHOBHTH TOJIOKEHHE T'€OJIOTMYECKUX TPaHHIl WIN JOKAIBHBIX MPOBOASIIMX OOBEKTOB B ILIaHE, a
IpyY ONaroNpHATHBIX YCIOBUSX OLEHUTH COCTAB MOPO/I.

5.1.20. B paouoxkomnapayuonnom memode (paduoxkun) u3ydaercs ION€  yAaJeHHBIX
JUTHHHOBOMHOBBIX (JIB) mmu cBepxmnmuaHoBoiHOBRIX (CJIB) pamuoctanimii. MeTon mpuMeHsieTcs: B



Mou(UKaIUK TPOYUIUPOBAHUS C U3MEPEHHEM dJIEKTPHYSCKUX M MATHUTHBIX COCTAaBIISIIOIINX MOJS U
a3uMyTa BEKTOpa HANpPSDKEHHOCTH Nons. [lo IMONOXKEHWI0 XapaKTepHBIX aHOMajiud Ha Mpoduie
(buKCHPYIOTCSI TPaHUIBI TIOPOJ ¢ pasHbiMEH Y IC u (WITH) THAICKTPUUCSCKON TPOHUIIAEMOCTHIO.

5.1.21. B memooe paouosorrnosozo npocseuusanus (PBII) Ha BHIOpaHHBIX ONTHMAJIBHBIX PabOUUX
YaCTOTaX HM3MEPSIFOTCS KOMIIOHEHTBI 3JIEKTPOMATHUTHOIO MONs (DIEKTPUYECKUE MM MATHUTHBIC) W
n3y4yaercs IOIVIOUIEHHE DSHEPTUM pAJUOBOJH IOPOAAMH, TEOJIOTMYECKUMH WM TEXHOT'€HHBIMU
00pa30BaHUsIMU, HAXOAAUIMMHUCS Ha Tpacce paclpOCTPAHEHHs BOJHBI, MEXIY NpPUEMHOW W
U3ITy4aronieil aHTeHHOM.

[epenatyvk u MPUEMHHK C M3TyYalOIIEH ¥ IIPUEMHOM aHTEHHAMH PACIIONaraloTcsi OOBIYHO B BYX
CKBR)XMHAX WM B CKBR)XWHE W HAa MOBEPXHOCTH, BO3MOXKHO TaKKe MPO(UINPOBAHUE BJOJb OJHOU
CKBR)XUHBI. AHAaJIM3 TOJNYYCHHBIX JAHHBIX II03BOJISIET OIPEACNSATh YIENbHOE CONPOTUBIICHHE W
JIMDJIEKTPUYECKYIO TPOHHUIAEMOCTh TIOPOJl B ECTECTBEHHOM 3alleTaHMH W WX paclpe/ielieHue B
u3ydaeMoM obbeme cpeabl. Juanazon npumensembix dactot (0,1 — 30 MI'1) mo3Bosser paboTath B
TIOPOZIaX C YACNBHBIM JIEKTPHUECKUM compoTuBiieHreM oT 20 OM+M U BBINIE IIPU PACCTOSIHUM MEXIY
CKBOKUHAMH OT 5 710 60 M.

OcoObIM yCIIOBHEM TPHUMEHEHHs METoJa SBJSIETCS HaJMuMe CKBAXUH C 00CaJKoil cTBONa
paaronpo3payHbIMU (TOTUITUICHOBBIME) TPyOaMU ¢ BHYTPEHHUM JHAMETPOM He MeHee 45 MM.

5.1.22. Tlpu onexmpomacnumnom xapomadice (OMK) B030OYXIeHHE TOIA U €0 PErHCTpaIMs
MPOU3BOIATCS C MOMOIIBIO AHTEHH — MATHUTHBIX JUIOJEH (KaTyIlek), mepeMeiaeMbIX BIOJIb CTBOMA
CKB)XUHBI TIPH TOCTOSHHOM PpAacCTOSHHU MEXKAY HUMH. Perucrpupyemasi pa3HOCTb IOTEHIIMAIIOB
cBs3ana ¢ YOC mopox M HMX TUIJICKTPUYCCKON MPOHHMIIAEMOCTHIO. Y CIIOBHEM BBINONHEHHS PaboOT
SIBIISIETCS. OTCYTCTBUE METaJUTMUECKOH 00CcaaKi CKBaXHUHBI. OIEHKa BJIAYKHOCTU ITOPOJ] IIPOU3BOIAMUTCS
M0 KOPPEJSIHMOHHBIM 3aBHCUMOCTSIM JIMAJIEKTPUYECKOH IPOHHUIIAEMOCTH OT COJEpKaHUs BOJIbI,
YCTaHOBJIIGHHBIM JIJISI MOPOA pa3niuuHOro cocraBa. DMK MOKET BBIOJIHATHCSI KaK B CKBa)KUHAX,
3aIOTHEHHBIX YKUIKOCTHIO (0YPOBBIM PaCTBOPOM), TaK U B CyXUX.

5.1.23. Heycmanosusuiuecs uiu umnyibChoie noJisi ACTIONIb3YIOTCS B CICTYIOIINX METOIAX:

METOJI IepeXOAHbIX mporiecco (MIIIT);

soHaupoBaHue cranosienuemM moss (3CII);

panuonokanuoHHoe 30HaupoBanue (PJI3);

palMoIOKalMOHHAs a3POChEMKA.

5.1.24. B memooax zonouposanus cmanosienuem nois (3CII) u nepexoonvix npoyeccos (MIIII)
peTHCTpUPYETCsI MPOIeCC CTAOMIIN3AIMHU TIOJIS, BOSHUKAIOIIETO MPU UCKYCCTBEHHOM BO30YXK/IEHHH €ro
MPSIMOYTOJIEHBIMH  UMITYJIbCAMU TIOCTOSIHHOTO TOKa. Pasnnuaror nBe Momudukanmmua Merona: B
«ommxaeir 3oHe» (3CB3), KoTopas HaxXoJWUT HauOONbIlIee NMPUMEHEHHE B PEUICHHH HHXEHEPHO-
TeONIOTHYECKHUX 3a/1a4, U «B aanbHed 30He» (3CJ13). [o pesynbraTamM n3ydeHus! mpoliecca CTaHOBICHHS
OMPEIeISIFOTCS TIPUBEACHHBIC KAXYIIMECsS COMPOTUBICHUS (I'y) U CyMMapHas POBOIMMOCTD () s
pa3MUYHBIX BpeMeH cTaHOBJIeHHUs mons (), MeHbIee U3 KOTOPBIX OTBEYaeT BEpXHEH YacTh pas3pesa, a
HaunOosnplee — OOOOIIEHHOW XapaKTepHCTHKE pa3pe3a B leloM. VHTepnperanu NMajeTOYHbIM M

MAaIlIMHHBIM CHOCOOOM TOABEPraroTCsl TpauKyd 3aBUCUMOCTH [ U § OT \/Z_pt ITo pesynbraram
WHTEPIPETALNH BBIOJIHAETCS pacWIEHEHUE pa3pesa Mo BePTUKAIN Ha CJIOU ¢ pa3iandHbiMu Y IC.

5.1.25. Ilpu paouorokayuonnom 3zonouposanuu (PJI3) W3y4arOTCA CUTHANBI, SBIISIONIAECS
OTpaXEHHSMH KOPOTKMX PpaJMOUMITYJIbCOB OT  IIONMOBEPXHOCTHBIX 00BEKTOB. M3ydarorcs
KMHEMaTHYEeCKUE M JIMHAMUYECKHE XapaKTEPUCTUKH, BETMYMHA KOTOPBIX 3aBUCHUT OT PACCTOSHHS 10
OTpaXaIoIIero O0BEKTa U DJICKTPUYCCKHX CBOKMCTB cpenbl. PJI3 BBIMONHAETCS KaK B OTHCIBHBIX
TOYKax, TaKk W NpH HaOmojeHusx Broiab npoduneit. [lo pezynpratam PJI3 crpositcs BpemeHHbIe
pa3pesbl, Ha KOTOPBIX OTOOpaXkaeTcsi MOJIOKEHUE TPaHUI] B KOOPAMHATAX BPEMEHU IPOXOXKICHHS
30HAUpYIOIIEro curHana. OHU MOTYT OBITH IPE0OPa30BaHbI B pPa3pe3bl peabHBIX NIYOWH IPH HAJTMYHA
JIAHHBIX O CKOPOCTSIX PACHpOCTPaHEHMsl PaIHOBOIH BO BMemaromed cpexe. s momydeHust 3THX
nanHeix PJI3 BhIMOnmHsIeTCS B pexuMme roporpada, Koraa HM3MEpeHUs] MPOBOAATCS IPU pasHOCE
MPUEMHOT0 M IIEpe/aloIIero ycTpoicTBa. /IMHaMHYecKHe XapaKTEPUCTHUKH ITO3BOJISIOT OLICHUBAThH
COCTaB W COCTOSTHHE ITOpPO/] HA Tpacce pacpOCTPaHEHHs CUT'HaA.

I'myOuHHOCTH METOAa OIpEeAessieTCS AMAIEKTPUUECKOH MpoHUIaeMocThio 1 YOC 30HIUpYEeMbIX
nopox. B BOJOHACHIIIEHHBIX IECYAHO-TJIMHUCTBIX TPYHTaX OHA HCYUCISAETCS TEPBBIMH METpaMu
(mpunoxxenue P), B MHOTOIETHEMEP3IIBIX MOPOIAX, JSAHUKAX, CYXHUX MMECKAX — MECATKAMH U COTHAMH
METPOB.

Juns PJI3 uwHOrma wucmonb3yloTcs ApPYrMe Ha3BaHHWsS — TeOpaHOJIOKAIIOHHOE 30HAWPOBAHHUE
(T'PJI3); reopaauoIoKallMOHHOE MOAMOBEPXHOCTHOE 30HaupoBanue (I'TI3).

5.1.26. Paoduonokayuonnas aspocvemka TpeAcTaBisier coboll momudukanuio PJI3, B koropoii
n3Iydaromas ¥ TpHEeMHas aHTCHHBI pPAacIoJiaraloTcs Ha JIETAaTENbHOM ammapare, a OOJYYeHHIO
TIO/IBEpraeTcsl ONpeieNeHHas oAb 3eMHON TOBEpXHOCTH. [loaydaeMble TaHHBIE IPEOOpa3yoTcs B



BUJICOM300paKeHNs], TOMO0HBIE a’pOPOTOCHUMKAM. XapaKTepHble OCOOCHHOCTH H300paKeHHs
(TUTOTHOCTH TOHA, PUCYHOK, CTPYKTYpa M JpP.) MO3BOJSIOT CYAUTh O COCTOSHUH MPHIIOBEPXHOCTHOI'O
CITOS TOPOJT WJIH TI0YB — B TIEPBYIO OUepe/lb O €ro 0OBOHEHHOCTH.

5.2. CelicMoaKycTHYEeCKHE METOIBI

5.2.1. CelicMoakycTHYECKAE METObl OCHOBAaHBl Ha M3YYEHHU AMHAMHYECKUX U KUHEMATHYECKUX
XapaKTepPUCTUK YIPYIUX KojJeOaHUl B cpede, CO3/aBaeMbIX HCKYCCTBEHHBIMH HWCTOYHUKAMHU
B0o30yxneHus. [IpeanochuIKoil TPUMEHEHUs! CeHCMO-aKyCTHYECKHMX METONOB SBIISIETCS pas3iinyuue
CKOpOCTEH pacnpoCTpaHEeHUsl YIPYTMX BOJH M XapaKTePUCTHK WX TOTJIONIEHHUs, O0YyCIOBIEHHOE
COCTaBOM, CBOMCTBaMH M COCTOSIHUEM I'PYHTOB.

[Ipu ceiicMOaKyCTHUECKHX HCCIIEOBAHUAX M3YYarOTCsl CEHCMUYECKHe CBOMCTBA TOPHBIX MOPOJ, K
KOTOPBIM OTHOCSITCS CKOPOCTH NPOROJIBHBIX (Vp), momepedHbix (Vs) M MOBEPXHOCTHBIX (Vg ) BOJH,
COOTBETCTBYIONIME KO3bduiments! (nekpemenTsl) moriomienus ap(Dy), as(Ds) u ar (DrL), 8 Takxke
BEJINYUHBI UX OTHOIIECHHH.

5.2.2. CeiicMoaKkyCTHYeCKHE METOIbl II0 JWala3oHaM HCIOJNB3YEMBIX YacTOT —KoJieOaHui
TIOAPA3/IeNIOTCS Ha!

ceiicmuueckue (auamnason yactot MeHee 1 kI'I);

akycTryeckue (quanasod yactor 1 — 17 kI'm);

yABTPa3BYKOBBIE (uana3oH yactot 6ojee 17 kI'm).

5.2.3. CeiicMu4eckie METO/bI 110 BUJaM HCCIIEI0BAHUN Pa3JIesIFOTCs B COOTBETCTBHH C 11. 4.7.

524. K ceilicmuyeckum HazeMHbIM ~MemoOam OTHOCATCS CEHCMHYECKOe 30HIUpOBaHHUE,
ceficMHUUecKoe MPOIONBHOS M HEMpOmojibHOe TpoduinpoBanue B momudpukaimsx MIIB (KMIIB),
MOB, OI'T, OI'Il.

5.2.5. Memoo npenomnennvix eoan (MIIB) u xoppensiyuonnwiii memoo nperomaennwvix gonn (KMIIB)
OCHOBaHbI Ha PETHUCTPALUK MPOMOJIBHBIX W IOMEPEYHBIX BONH — MPETOMJICHHBIX (TOJOBHBIX) H
pedparupoBaHHbIX, (OPMHUPYIONIMXCI B pa3pe3ax, IJe HAOMIOAaeTcsl YBEIUUEHHE CKOpPOCTEH ¢
rnyounoir (Vi < V, ... < V). BnarompusitieiMu s npumenennss MIIB (KMIIB) sBistotes
TOPU30HTAJILHO-CIIONCTBIE CpelIbl C HEOONBIIMM YHUCIOM CJIOEB, XapaKTepH3YIOUIUXCS OOJBIION
muddepennmanueii mo ckopoctam. MIIB (KMIIB) sBrisieTcsi OCHOBHBIM METOIOM MPH HHKCHEPHBIX
W3BICKAHMAX, NIPU ONpENENeHUN TIyOWHBI 3ajeraHusi MOJ3EMHBIX BOJ W IIPU HW3Y4YEHHU YIPYTHUX
CBOWCTB TPYHTOB.

5.2.6. OCHOBHBIM BHIIOM HAOJIOJICHUIN SBIACTCS CCHCMHUYECKOE MPOAOJIBHOE MPO(HUIMpOBaHUE.
Pexxe wcnonmp3yeTcsi HEMPOAONbHOE MpoduIupoBanne (M3yYeHHe BEPTHKANIBHBIX U KPYTOMAJAFONIHX
KOHTAKTOB, B TOM 4HCJIE COPOCOB, Pa3ioMOB, MOTpeOSHHBIX pycel pek u T.m.). IIpu mpojoabHOM
pO(QUINPOBAHUH MPUMEHSIOTCS CHCTEMBI HAONIOJCHUI C TOMyYEHHUEM BCTPEYHBIX M HATOHSIOIIUX
rogorpadoB. BeIHOCHBIE MYHKTHI ymapa (BO30YKIeHHS KoleOaHWit) >KETaTeIbHO pa3MeniaTh Ha
pacCTOsHUAX, paBHBIX MJIM KPATHBIX JUIMHE CEHCMUYecKON Kochl. IIpu JeTaqbHOM M3y4eHHH BEpXHEH
4qacTu paspesa myHKTH yaapa (ITY) pacrmomararorcsi He TOJIBKO Ha KOHIIAX CEHCMHYECKON KOCBI, HO H
BHYTPH MHTEpBajia HAOIIOCHUH.

Ipu pelreHUy TPOCTBHIX 3a7a4 UCIONIb3YyeTCsl HAOMIOICHHEe MPHU MOCTOSHHOW 0ase (pacCTOsHUM)
MEXIy TyHKTOM BO30yxkaeHus u mnpueMmuukoMm (CIIIIB) wmu OTACTbHBIMH CEHCMUYECKUMHU
sonaupoBanusamu (C3). Tlpu uccnenoBaHUAX Ha aKBATOPUSIX METOMYCCKHE OCOOCHHOCTH MPUMEHCHHS
MIIB cBsi3aHbl ¢ HEOOXOIMUMOCTBIO HCIOJIB30BAHUS JOHHBIX NPHUEMHBIX YCTPOWCTB M JOCTATOYHO
MOIIHBIX UCTOYHUKOB BO30YKICHHUS.

5.2.7. IHTepnperanus ceHCMUYECKUX JaHHBIX Pa3/IelsieTcsl Ha J[Ba dTara;

KOppeIsiist BOJIH, NOCTPOeHHE rojorpados, BBeIEHHE IONPABOK U YBsI3Ka cUCTEM roporpados
(mepBblit Tam);

pacyer 1o rojorpadaM TIIyOMHBI 3ajleraHusl CEMCMHYECKMX TpaHHIl, H3Y4eHHE Xapakrepa
W3MEHEHHs] CKOPOCTU YNPYTHX BOJH C TIIYOWHOH W BAONb NMpoduis — Tak Ha3blBaEMOE pELICHHE
o0patHoi#i 3a1auu (BTOPOI JTar).

5.2.8. Memoo ompasicennvix 6orn (MOB) OCHOBaH Ha PETUCTPALIUH YIPYTHUX BOJH, OTPAKEHHBIX OT
JIOCTATOYHO TPOTSDKEHHBIX TPAaHHIl U3MEHEHHs] BOJHOBBIX CONPOTHBJICHHA. DTUM IpaHHLAM OOBIYHO
COOTBETCTBYIOT JINTOJIOTHYECKHE W TEKTOHHYECKUE TIOBEPXHOCTH Pa3zeiioB TeoJornieckux cpex. [lpu
uaMepeHusx 1o Meronxy MOB  wu3yuarorcs KuHemaTHueckue (BpeMeHa MPUXO/a, CKOPOCTH
pacrpocTpaHeHus) W AWHAMHYEeCKHe (aMIUTHTYMIBI, YacCTOTHI) XapaKTEPUCTHKH OTPAKCHHBIX BOIH.
[ToneBble wucclienoBaHUsl BBHITOMHSAIOTCS O CHCTEME MHOTOKPATHBIX IepekpbITuil. Jlns perneHus
WH)KEHEPHO-TEOJIOrMIECKHX 3a1a4 HCIOIB3YIOTCS IPEUMYIIIECTBEHHO (DIIaHTOBBIE HaOMIoAeHus ¢ 12—
24-kpaTHBIMH TIepeKphITHsiIMA. Ha ydacTkax ¢ Hamboiee CIOKHBIM CTPOGHHEM  BBINOIHSIOT
HaOmoneHuss mo cucreme 48-kpatHoro mnepekpbitusi. OOpaborka gaHHbIXx MOB  momHOCTBIO



aBTOMAaTU3UPOBAaHA U BHINOJHSAETCS Ha KoMmIbloTepax. OKOHYATENBHBIA pe3yabTaT 00paboTKH
MIPE/ICTAaBIISIETCST B BHUJE BPEMEHHBIX U TIIYOMHHBIX pa3pe3oB, B HEKOTOPHIX CiIydasXx B BHIE
MIPOCTPAHCTBEHHBIX KapTHH PaclOJIOKEHHs OTpakarolmux moBepxHocreit. MOB wucnonb3yercs s
orpesielieHusl TIyOMHBI M XapakTepa 3ajieraHusl TPaHUIl pa3jieNna TI'eO0JOTMYecKUX HarulacTOBaHWH,
BBISIBJICHUSI CTPYKTYPHBIX HEOHOPOJIHOCTEH B CTPOSHUHM MacCHBa MOPOI.

5.2.9. Memoo obweti enyounnou mouxu (OI'T) sBusiercst moqudukarpeii MOB, npumensromeics
npu paboTax B CIIOKHBIX CEHCMHYECKUX YCIOBHAX IIPH OONBIIMX HAKIOHAX W HECOTJIachsiX
OTpa)kaloUMX rpaHull. MeToa NMpHUMeHseTcs Kak mpu padoTax Ha cylle, TaKk W Ha akBaropusix. B
Mmerone OI'T st ocnaOieHust BIMSHUS MHOTOKPATHO OTPaKEHHBIX BOJIH ITPUMEHSIOT CyMMHUpOBaHHE
CeiCMMYECKUX 3amuceld, OTHOCSIIMXCS K OOUIMM TIIYOMHHBIM TOYKaM OJHOMMEHHBIX OTpPa)KEHHH
(cepenuHe paccTOSHUS UCTOYHUK — MPUEMHHK) U MONTYIaEMbIX C TIOMOIIIBIO CHCTEMbl MHOTOKPATHBIX
MepeKpPBITHHA. 130BITOYHOCT CHUCTEMBI MHOTOKDATHBIX IIEPEKPBITHH MO3BOJISIET pElIaTh 3a/ady
ocrnabieHusi PerysipHbiXx (MHOTOKPATHBIX, OOMEHHBIX) M HEPETYISAPHBIX BOMH — TIOMEX, 9YTO
UCIIOJNIB3YETCsl B AJITOPUTMAX KOMITBIOTEPHOH 00pabOTKH.

B ciyuae MHBEpCHOrO CKOPOCTHOTO paspe3a (BepXHHil CIlOif MMeeT OOMNbBIIYI0 CKOPOCTh, YeM
HIDKenexanwi) 3()GeKTHBHO NpPHUMEHEHHE METofa OTpaKeHHbIXx BonH B Bapuante OI'T Ha
TIOTIIEPEYHBIX BOJHAX, OOECIIEUMBAIONIETO0 BHICOKOE pa3pelieHHe NpU TMPOCIEKUBAHUN TPaHUIl B
BEpXHEU YacTu pa3pesa.

5.2.10. Memoo obweii anybunnoti naowaoku (OITl) ssnsercs ananorom meroma OI'T B ciyudae,
KOI/Ia aHaJIHM3y MOJBEPraloTCsl NPEOMIICHHBIE BOJIHBI, & PErUCTPALUs MTPOBOAUTCS NMPU MaJlbIX 0azax
HaOmonenuit. Meronuka OI'TI ocHoBaHa Ha MHOTOKPaTHOM HEPEKPHITUU HPH (HIIAHTOBBIX CHCTEMaX
HaOIIOICHN ¢ BBIHOCOM W CYMMHpPOBaHMEM IO oOrieil (IeHTpanbHOM) TITyOWHHOW IIIOmaIKe,
anasornyHo OI'T. BwlHOC MCTOYHMKa paBeH aOcuyicce HaYalbHOW TOYKH X, IS TPETOMIICHHOW
BOJIHBI, COOTBETCTBYIOLIEH HauOonee TIIyOOKOHW W3ydaeMoW TpaHuIle. DTO MO3BOJSET HM3ydaTh INPH
OHOM cucTeMe HaOJIONEeHHH HECKOJIbKO TpaHMI] M IPEICTaBISATh IIEPBUYHBIC JAHHBIE B BHIE
BPEMEHHBIX Pa3pe30B.

5.2.11. Ckeadxcunnvie Mmemoowl BKIOUYarOT celicMuueckuit kapotax (CK), BepTHKanbHOE
ceiicMuueckoe npodunuposanue (BCII), ceficmudeckoe mpocseurnBanue (CIT).

[Ipy CKBa)KMHHBIX CEMCMHYECKUX W3MEPEHUSIX NPHEM WU BO30YKAECHHE BOJH OCYLIECTBIISETCS
HEMOCPEJCTBEHHO B CKBXWHAX M, HApsIy C NPSAMBIMH TPOXOISIIUMH BOJIHAMH, HCIIOIB3YIOTCS
OTpaKEHHbIE U MPEJIOMJICHHBIE.

5.2.12. Ceticmuueckum xapomancom (CK) Ha3bIBaeTCS METOM ONpECTICHHS CPEIHUX CKOPOCTEH
IyTeM M3MEpEHHs] BpEMEHH PacIpOCTPaHEHHUs POXOSIIIUX BOJH, BO30Y)KIaEMbIX Y YCThsI CKBa)KUHBI
WJIN Ha HEKOTOPOM PAaCCTOSHUHU OT Hee, 10 CKBAKUHHOTO CEHCMOIPUEMHUKA, OITyCKAeMOro Ha Pa3HYIo
ryouny. Meromuka o0pabotkn CK BKIIOYaeT OCpeaHEHHE JIOMAaHOM JIMHUEH BepTHUKAIBHBIX
roznorpa¢oB, MOIyYaeMbIX B pe3yJbTaTe MPOBENeHHBIX HM3MepeHui. [lo Toukam m3ioma romorpada
OITPEIEIISIIOTCS TPAHMIIBI BBIACIEHHBIX IUIACTOB, & IO HAKJIOHY — BEJIMYMHBI CKOPOCTEH.

5.2.13. Bepmuxanvroe ceticmuyeckoe npogunuposanue (BCII) sBnsercs 3QpPEeKTUBHBIM METOIOM
OKOJIOCKB2)KMHHBIX M MEXCKB2)XHHHBIX MCCIIECJOBAHUI B CEHCMOPa3BEIOYHOM JIMANa30HEe YacTOT MPH
pacnpoCTpaHEeHHH CEMCMHUYEeCKHX BOJIH BO BHYTPEHHUX Todykax peanpHbIXx cpeld. Ilpu BCII
HCTIONB3YETCS CHCTEMa HAONIONCHU, COCTOSIAs W3 HCTOYHHKA KOJMCOAHHH U MPUEMHHKOB (MM
OJIMHOYHOTO TIPHEMHHKA) YOPYrux BOJH. OOBYHO B CKB&XHHE TEPEMEINAIOTCS TPHUEMHHKH,
CMOHTHPOBaHHBIC B BUJE KOCHI (MIPUEMHHMK), a Ha MOBEPXHOCTH 3€MIIH TEpEeMEINAeTcs, YAalssich OT
YCThsl CKB&XHHBI, HCTOYHHUK ympyrux komebanuii (I1Y). H3yuarorcs BONHBI pPa3HBIX THIIOB:
MIPOJOJIbHBIE, MTOTIepEeYHbIe U OOMEHHbIE. AHAIM3UPYIOTCS HE TOJIBKO MIEPBbIE BCTYIUIEHHS BOJIH, HO BCS
celficMorpamma.

IMo pacmonokeHHIO ceficMOMpHEeMHHKOB pasiauuaror mnpsmoe BCII  (ceficMonpHeMHUKH
pacronaratlotcss B CKBakuHe), oOpamienHoe BCIT (celicMONMpHEMHHMKHM HaxXOMATCS Ha 3€MHOM
MOBEPXHOCTH, a BO30YXKICHHE YIPYIUX KOIEOAHHH MPOUCKXOMUT B CKBAXKHHE) U KOMOMHHPOBAHHOE
BCIL

IMo TexHuke 3amucd pasnudaoT ofaHokoMoHeHTHOoe BCII (Z) u  TpeXKOMIOHEHTHOE
(monspu3anuoHHass MOAU(UKAIIHS).

[o cucremam HaOIIOEHUH BBIIEISIOT OAHOCKBAXXMHHOE U MHOTOCKBaXkuHHOe BCII.

5.214. B noozemHvix memodax TPHUMEHSIOTCS T€ K€ MOAW(HKALMH, YTO B HA3eMHBIX H
CKBQ)KUHHBIX MCCIICIOBAHHSX.

Hannume CKBaXMH M TOPHBIX BBIPAa0OTOK ITO3BOJISIET H3y4aTh TPYHTOBBIH MAacCHUB ITyTeM
ceticmuueckoeo  npoceeuuganusi  (CIT). Tlpu 3TOM MOXET TMPOBOAUTHCS MEKCKBAKHHHOE
MIPOCBEYMBAHKUE C HCIIOIH30BAHHEM IPOXOJSIIIMX BOJH. [IpocBedMBaHME OCYIIECTBISETCS MEXIY
CKBRXUHOM WM JpYyroil TOPHOW BBIpAOOTKOW W JHEBHOW IOBEPXHOCTHIO. CellCMONPHEMHHUKH
YCTAHABIMBAIOTCS. B OJHOW W3 BBIPAOOTOK (CKBaXKMHE), yAaphl (B3PBIBBI) MPOU3BOAATCS IO CTEHKE B



npyroii  BeipaboTke (ckBaxkuue). I[IpM 3TOM HCHOMB3YIOTCS CKBAKHHHBIE JIICKTPOMCKPOBBIC U
MHEBMATHICCKHUE UCTOYHHKH.

B JmcriepcHBIX MTOpoax PaccTOsSHUE MEXIY BhIpaboTKaMu (CKBaKHHAMM) JIOJDKHO OBITh HE MEHEe
MEPBBIX METPOB M He Oollee HECKOJBKUX JECSITKOB METpOB. B Ooree MIOTHBIX mopoaax 6a3bl MOI'YT
OBITh YBEITUUYCHBI.

Nurepnperaius  ceiicmuueckoro mpocseunBadus (CII) mpoBomuTcs MO BpEeMEHaM TIEpPBBIX H
MOCIEYIONIUX BCTYIUICHUH MPOXOMSIIHX BOJTH. Onpeensercss CKOpOCTHOE CTPOSHHE MAaCCHBA, AaHAITH3
KOTOPOTO TIO3BOJISIET BHIJCIATH HEOAHOPOIHOCTH BO BHYTPEHHUX TOUKAX MaccuBa. Pe3Kkue JoKaibHbIe
YMEHBIIICHUS] CKOPOCTEH YIPYTUX BOJH JUISl ONPE/ICTICHHBIX HANPABICHHUH YKAa3bIBAIOT HA HAJTHYUC 30H
C TIOHW)XEHHON CKOpOCThIO (KapcT, 30HBI TEKTOHHUYECKUX HapylieHdu#it u T.m.). KommbroTepHast
00paboTKa OCYIIECTBISETCA 10 CTAHAAPTHBIM MPOrpaMMaM C MOMYYCHHEM TOMOrpadpuuecKoro
H300paKCHHUS.

5.2.15. Henpepowisnoe ceticmuueckoe npogpunuposanue (HCII) ssnsercs moaubpukanueir MOB,
HCTIONB3YEMOM MPH HCCICAOBAHMAX HAa AaKBATOPHAX C JBIKYIIETOCS CyAHA C HCIONB30BAaHUEM
HEB3PBIBHBIX HCTOYHHKOB M IhE30KOC B KAa4yeCTBE MPUEMHBIX YCTPOHCTB. YacTOTHBIA THANa30H
uccnenosanuii cocranisier 150—750 I'n. VicenenoBaHust BEIOMHSIOTCS 110 OTEIBHBIM TPOQUIISM HITH
mo cucreme mpodunedt (mromiagaHas cbemka). Crermpuyueckue momexu, xapakrepusie amst HCII,
yOUPAIOTCS C MOMOIIBI0 Pa3IUYHBIX CPEACTB (TEXHHMYECKUX, METOMMYECKHX W MPOrPaMMHBIX MpH
MAIMHHON 00padoTKe).

5.2.16. B axycmuueckux memooax WCIONB3YIOTCA KOJAeOaHUs CPABHUTENBHO BBICOKHMX 4acToOT (10
20 kI'mr), KOTOpBIE CUITBHO TOTJIOMIAOTCS B HCCIEAYEMOH cpeie, MOITOMY n3ydaeMble 0a3bl (T1yOuHb!)
HeBenmuku. OHH BappUPYIOT OT IIEPBBIX METPOB IO MEPBBIX JECATKOB METPOB. Pasperarormast
CIOCOOHOCTh METO/I0B (MHHHUMAJIBHBIC Pa3Mephl H3ydaeMbIX OOBEKTOB) 3aBHCHT OT JUTUTEIBLHOCTH H
YaCTOTHl HM3Y4aeMOIr0 CHTHAja, TJIyOWHBI 3ajieraHus HCCIENyeMbIX OOBEKTOB, YPOBHS IOMEX H
3¢ (GEKTUBHOCTH UX MOJABIICHHUS.

Ilpy aKyCTHYECKHX WCCICAOBAHMAX, KaK IMPABUIO, MPOBOMIT KOMIUICKCHBIE H3MEPEHHS I10
METOJMKAM MPOCBEUHNBAHUS U MPOGUITHPOBaHHs. [Ipy MPOCBEUMBAHHH MTONYYAIOT HAICHKHBIC TAHHBIE O
CKOPOCTSIX TMPOAONBHBIX BONH. [IpoduiupoBaHne HCMOMB3YIOT AJIS OMPEAETCHHS CKOPOCTH BOJH
Penest, 0 KOTOPBIM PACCUUTHIBAIOTCS CKOPOCTH MOMIEPEUHBIX BOJH.

AKYCTHYECKHE METOJIBI HCIOIB3YIOTCS MPH H3YUCHUH CKaTbHBIX MACCHBOB U MECYAHO-TIIMHHUCTHIX
mopoji B mypdax, KOTJoBaHax, KaHaBax. [IpH HUCCIIEIOBAaHUU MOPOI B MEP3JIOM COCTOSHHH IITHPOKO
HCTIONB3YIOT METOJIMKY TPOJOIBHOTO U KPYTOBOTO MPO(YUINPOBAHHS.

5.2.17. Axyemuueckuii kapomaosic (JIK) ABISE€TCS OAHUM W3 OCHOBHBIX aKYCTHYECKHX METOJOB M
MPUMEHSETCS B IBYX MOAU(DUKAIMIX: TOUCUHBIH U BOTHOBOH.

Toueunwlil akycmuueckuti Kapomaxc OOIYHO MPOBOIIT MHOTOKaHAIBHBIM 30HIOM, TIO3BOJISIOIIAM
BBIYHCISITh MHTEPBaJIbHBIE CKOpOCTH TpoaoibHoi (P) u moBepxHocTHOM (R) BOJH, KOTOpBIE MOCTE
CIIQKMBAHUS  WCIOJB3YIOT JUIS  JIMTOJNIOTHYECKOTO pacwICHEHHs pas3pes3a, BbBIICICHHS 30H
TPEIMHOBATOCTH, pacieTa YIPYTrux U APYruX (HH3UKO-MEXaHUUIECKUX XapaKTePUCTHK.

Boanosoti akycmuueckuil kapomadxyc TPOBOIAT B CKBAXHHAX, 3ATOJHEHHBIX OYPOBBIM PacTBOPOM
WIN BOJOH, C HENpephIBHOW IU(POBOW perucrpanueli BOJHOBOTO aKyCTHYECKOrO CHUrHaja W C
MOCTICYIONIEH KOMIIBIOTEPHONH 00paOOTKOW. DTOT TPOMO3IKUN M CIOKHBIH B MPOH3BOJICTBE METOI
MPUMEHSETCSI JUTsl PEIICHUsI CIICIMABHBIX 337144 B WHXKCHEPHOI T'€0IOTHH.

5.2.18. Axycmuueckoe npoceeuusanue (AIl) mexncoy ckséadicunamu OCHOBAHO HAa W3YYEHHH
XapaKTePUCTUK MOJs yIpyrux konebauuii ¢ gacroroi mo 10 kI'm. Ilpu 3TOM HCCIEAYIOTCS MAacCHBBI
MOpOJl O TIEPBBIX MECATKOB METPOB. MEXKCKBOKHHHOE IPOCBCYMBAHUE TO3BOJSIET MOAPOOHO
muddepeHMpoBaTh  pa3pe3. IJTa  OCOOCHHOCTh  IO3BOJSCT  IPUMCHATH  MEKCKBaKHHHOE
MPOCBEYMBAHUE JJIS M3YYCHHUS CIIOKHOIOCTPOCHHBIX Cpell B TeX CIydasx, Korma Manodd(eKTUBHBI
TPaJUIMOHHBIE METOJbI CeHCMOpa3Belku. B KadecTBe MCTOYHHUKOB CHUTHATa MOTYT HCIOJNB30BATHCS
CKBaYKHHHO-3JIEKTPOHUCKPOBHIE.

5.219. Vaempaszeykosoii memoO TpUMeHSETCS ISl M3MEPEHHUS CKOPOCTEH YIPYrHX BOJIH B
CKalbHBIX, IOJYCKANBHBIX M MEp3NbIX MOpoAax B JabopaTopHbx (Ha oOpasimax mopoa) Hu
€CTECTBEHHBIX YCIOBUSIX (B OOHa)KCHHUSX, CTEHKAX TOPHBIX BBIPAOOTOK, B Pa3BEJOYHBIX HIyp(ax U
CKB@)XHMHAX), C UCMONB30BAHUEM YaCTOTHI 00bIYHO cBbIIe 25 K[, B cBsi3u ¢ OOJBIIMM 3aTyXaHHEM
YOPYTUX BOIH YJIBTPa3BYKOBOM YaCTOTHI MCCIEAyeMble 0a3bl HE MPEBBINIAIOT MEPBHIX MeTpoB. IIpu
YIBTPa3BYKOBBIX UCCIEIOBAHUAX MPUMEHSIOTCS TE e METOJMYCCKHE PHEMBI, UTO U B aKyCTUUECKUX
Meronax. PasHooOpa3ue crcTeM HaONIOACHHUS PH U3MEPEHHUAX MOKHO CBECTH K BYM OCHOBHBIM —
pOGUIUPOBAHUIO U TIPOCBEUHBAHHIO.

5.2.20. Vaempaseyxoeoii xapomaosic (VY3K) sBIsSeTcs CHOENUANbHBIM BHIOM HaOMIOACHUN B
CKaJIbHBIX MOPOJIaX M MEP3IIBIX TPYHTAX, BBIMOIHIEMBIX 10 METOJMKE MPOPHUIUPOBAHUS CO BCTPEUHOM
cucremoii rogorpados. IIpu 3TOM OTHOBPEMEHHO MPOCIEKUBAIOTCS MPOIONBHBIC M MOMEPEYHbIC HIIH



MOBEPXHOCTHBIC BOJNHBI. MI3MepeHust IPOU3BOIAT C TIOMOIIBI0O MHOTOTOYCUHBIX KAPOTAKHBIX CHAPSIOB
(5—7 naTyrKoOB) B CYXHX He 0OCAKEHHBIX CKBAKHHAX.

V3K BBHIMOMHAIOT C M[ENbI0 PACUICHEHHs pa3pe3a M ONpeleNieHUs XapaKTepHCTHK COCTaBa,
CTPOCHHS U CBOMCTB MacCHBa.

5.2.21. Vavmpaseyxoeoe npocseuusanue mexncoy CKANCUHAMU BBITIOTHACTCS, KaK MPaBHJIO, B
CKaJIbHBIX M MEP3JIbIX Mopojax Ha 6azax 1—1,5 M ¢ moixydeHHeM HPOMOIbHBIX U MOMEPEYHbIX BOJH B
CyOTOpPH30HTAIHLHOM HATIPABJICHHH.

5.3. MarHuTopa3Be109HbIe METOIBI

5.3.1. Maznumopazeedounvie menodsl MPUMEHSIOTCS IS LIEJIeH Te0J0rnIecKoro KapTUpOBaHUs B
YCITOBUSIX MATHUTOAKTHUBHBIX MOPOJ (OCHOBHBbIE H3BEp)KEHHbBIC, HEKOTOpPbIE METaMOp(hHUYCCKHE H
MECYAHO-TJIMHUCTBIE € COJCP)KAHHEM  OOJOMKOB  TMOPOX C  IOBBIIICHHONW  MATHHTHOM
BOCIIPUUMYHBOCTHIO).

5.3.2. Mukpomaehumuas cvemka TPUMEHSETCS IS PACUICHEHHUS MO JIUTOIOTUYECKUM MTPU3HAKAM
0Ca0YHBIX TOPOA U YCTBEPTUUHBIX OTIOKCHUM, M3YYCHHUS TPECUIMHOBATOCTU CKAIBHBIX IMOPOI H
re0IMHAMHYECKUX MPOIIECCOB HAa OMOJI3HEBBIX U KAPCTOOMACHBIX y4acTKax. MCmoab3yroTes TprHOOpsI
MOBBINICHHOW YYBCTBUTENLHOCTH (IPOTOHHBIC, KBAHTOBBIE MATHUTOMETPBI) U CIICHHATIBHBIC TPUEMBI
00paboTKN MaTepuaoB.

5.3.3. Hazemnaa npounvnas macnumopaseedka JJisi 1LeNedl KapTHPOBAaHHS MPOBOAUTCS B
3aBHCHMOCTH OT Maciitaba ChbeMKH W CTaJuu (dTama) MPOSKTUPOBAHHS TPU PACCTOSIHHH MEXKIY
npoduisimu 20—100 m.

5.3.4. MuKpOMarHuTHasi CheMKa Ha IUIOIaIKax MPOBOAUTCS B 3aBUCHMOCTU OT Maciitaba CheMKH
U craauu (dTama) MPOSKTHPOBAaHMS MPU PACCTOSHUU Mexay npodumsmu 5—10 M ¢ miarom
HaOoAeHUH 1Mo npoduiro 2—2,5 M, Ha OTAEIBHBIX 000CO0JCHHBIX MPOYUIIX — ¢ marom 2—>5 M, Ha
OIOJI3HEBBIX ydacTKax — Mo cetd oT 1x1 10 2x2 m.

MuKpoMarduTHas CheMKa MPH HM3YYCHHH TeOMMHAMHYECKHX IPOIECCOB, CBA3AHHBIX C
MOMBIKKAMHU OTACNBHBIX YacTeil MaccuBa TPYHTOB u (WJIM) IepepachpenelicHHeM HampsyKeHHUH,
MPOBOJIMTCA HA 3aKPEIUICHHBIX MYHKTaX C MEPUOAMIHOCTBIO, OOECIEUHBaIOIIel KOHTPOIb 32
H3MEHSIFONIEHCS BO BPEMEHH T'€0IMHAMHYIECKON 00CTaHOBKOT.

5.4. I'paBupa3Beq0YHbIe METOABI

5.4.1. I'pasupazeedounviii memoo (gpasupassedxa) OCHOBAH HA U3ydeHHUH MO CHIbl TsokecTH (Vy),
aHOMAJIUKM KOTOPOTO CBS3aHbI C H3MEHEHHEM TUIOTHOCTH TOpoj. OTInYuTeNnsHas OCOOCHHOCTh METO/Ia
MPU UHXKEHEPHO-TEOJOTHUCCKUX U3BICKAHUAX 3aKIFOYACTCSl B MPOM3BOJCTBE HA3EMHBIX HAOIFOMCHHIMA
Ha OrPaHWYCHHBIX IUIONMAKAX C I[EJbI0 MOWCKAa TPYHTOBBIX HeogHOpoaHocTe#. Habironenus
BBITIONTHSAIOTCS YyBCTBUTENBHBIMUA BBICOKOTOYHBIMH TPaBUMETPAMU C TPUMCHCHHEM METOIHK
perucTparuu u 00paboTKH, MO3BOJSIIONINX OIECHUTH JTOKATBHYI0 aHOMAIHIO C TOYHOCTBHIO HECKOJIBKO
mukporan (10® mc?). B psne ciydaes mist Gonbiueit audQepeHualmi H3yqaeMoii cpe/ibl BO3MOXKHO
HCIIONB30BAaHUE BTOPHIX MPOM3BOAHBIX CHIbl TskecTd (Vz), YTO Ha TMpPaKTHKE JOCTUraercs
Pa3HOBBICOTHBIMH HAOIOJICHUSAMHE C TOMOIIBIO CIICIIUATHHON BBIIIKH.

5.4.2. Tlo pesyapTataM npo@uivbHou uiu NIOWAOHOU CbeMOK, BBIONHAESMBIX pelcaMuy,
HAYMHAIONIUMHUCS U 3aKaHYMBAIOIIMMHECS HAa OMOPHBIX MYHKTAX, MOCIE BBEACHUS BCEX HEOOXOMHUMBIX
MOMPABOK CTPOATCS TPAdUKK HIIH KaPThl AHOMAITHI CHITBI TsDKeCTH B peaykuuu byre (Dgg).

WHTepnipeTaliyss TpaBUMETPUH, TIPH KOTOPOH aHATU3UPYIOTCS TPApUKH M KapThl aHOMATHH OIS
CHJIBI TSDKECTH, MPOU3BOIMTCS HA KAYECTBEHHOM M KOJIMYECTBEHHOM YPOBHsX. B mocieHeM ciydyae Ha
OCHOBE aNpHOPHOU T'€OIUIOTHOCTHOH MOJIENHM M3ydaeMoil cpenbl, Oa3upyromiericss Ha UHGOpMaluHl o
IUIOTHOCTH TIOpOJT W (opme 0ObeKTa, OMPENeNSIIOT €ro TeOMETPHYCCKHEe U IIIOTHOCTHBIC
XapakTepucTukd. Kpome TOro, mpu TIPOBEICHHUM PEKUMHBIX HAONIONCHHUI, BBITIOMHIEMbBIX Ha
3aKpEIUICHHBIX MYHKTaX, BBICOKOTOYHAS TIpaBUpa3BelKa MO3BONACT OOHAPY)KUBATH AKTHBHBIC
pa3pbIBHBIC CTPYKTYPHI.

CoBpeMeHHasi TOYHOCTh TPAaBUMETPOB MO3BOJSACT (DUKCHPOBATH B BEpXHEH dacTH paspesa (10
ryGuab! 10 M) HEOIHOPOAHOCTH, OTIHYAOIIHECS APYT OT APyra mo miotHoctH Ha 0,02—0,03 r/em’.

5.5. SinepHo-pu3ndeckue MeTOIbI
5.5.1. Aoeprno-gpuzuueckue memoowvt (paduousomonmvie) 6A3UPYIOTCS Ha CYIIECTBOBAHHM CBS3EH

SIIEPHBIX CBOWCTB TOPOJ| C WX IUIOTHOCTBIO, BIIQXKHOCTBIO M TIIMHUCTOCThIO. Hambonee mmpoko
UCTIONB3YIOTCs: raMMa-ramma meron ([TM) ompeneneHus UIOTHOCTH, HEWTPOH-HEUTPOHHBIH METO



(HHM) ompenmeneHusl BIAQXHOCTH W METON €CTECTBEHHOH pAJHOAKTHBHOCTH [UIS  OIMpEICICHHUS
TJIMHUCTOCTH, KaK MPaBWIO, B MOTU(UKALMKA CKBAXMHHOI'O U MEHETPAIMOHHOIO KapoTaxa. PaboTe
TIEPBBIMU IBYMsI METOJIAaMH TPEOYIOT HCIOJIB30BAHUSI HCKYCCTBEHHBIX PaIMOAKTHBHBIX HCTOYHHUKOB.

5.5.2. ITM ocHOBaH Ha paccesHHMH M OCJIA0JICHMM raMMa-HU3Jy4eHHs Ha DIJICKTPOHAX aTOMOB
BEIIIECTBA, IPOHU3BIBAEMOI'0 raMMa-H3TydeHneM. VICTOUHMKOM raMma-KBaHTOB SIBJsieTcsl 1e3ui-137.
Hcrnone3yroTes ABa crmocoba: mpocBedrBaHus (MeTo/ OCTa0IeHUs IEPBHYHOIO TaMMa-H3TydeHHs) U
METOJI PAaCCEeSHHOrO MEPBUYHOrO M3IydeHHs. B 00OMX cirydasx n3Mepsiercsl IIOTHOCTh MOTOKA, IIH
HHTCHCUBHOCTh  (MIPOIIEAIINX WM PACCESHHBIX) raMMma-KBaHTOB. [IIOTHOCTH —oOmpemensercs
MIEPECUYETOM I10 IPaayupoBOYHON 3aBUcHUMOCTH B coorBeTcTBUM ¢ 'OCT 23061, perinaMeHTHpYIOIINUM
BBINOJTHEHHUE TPaIyHPOBKH.

5.5.3. HHM ocHoBaH Ha 3¢¢ekTe 3aMeyicHus OBICTPBIX HEHTPOHOB Ha aToMax BOAOPOAA U
3aKJII0YAETCsl B PETHCTPALMK [TOTOKA 3aMEVICHHBIX HAJTEIUIOBBIX M TEIUIOBBIX HEUTPOHOB. B merone
UCIIONIb3YeTCsl  IUTYTOHUEBO-OEPHIUIMEBBI MCTOYHUK OBICTPBIX HEWTPOHOB M TEUEBBIA  WIIH
CIMHTHUISIIMOHHBIN CYETUMK B KAYECTBE JAETEKTOpa MEIJICHHBIX HEHTPOHOB. MeTonuka, TpeOoBaHus K
coOumoieHHn0 Mep 0e30macHOCTH NpU padoTe W K rpaayupoBke nprbopoB pernamentupytotes ['OCT
23061.

5.5.4. Memoo ecmecmesennoii paduoakmushocmu IS ONPEACIACHUS TJIMHUCTOCTH TUCIIEPCHBIX
MOPOJl OCHOBaH Ha 3aBUCUMOCTU E€CTECTBEHHOTO TaMMa-H3JIy4eHHs OT COAEPYKaHUS TIMHUCTOU
bpakumn B mopomax. Jlias pacdera cojep)kaHUs TIMHHCTOH (pakim b Mcnomp3yroTcs
KOPPEJIAIMOHHBIE CBSI3M HHTCHCHBHOCTH €CTECTBEHHOTO TaMMa-U3JIydeHHs C BeNuuuHOW D.
EcrecrBeHHas pagnoakTuBHOCTH n3Mepsiercst B coorBercTBun ¢ [ OCT 25260* .

5.5.5. Memoo npomonnozo maenummnozo pesonanca (IIMP) ocHOBaH Ha BO30YXKIEHHH
OCHMJUTUPYIOUIET0 CyMMapHOrO MarHUTHOrO MOMEHTa MPOTOHOB M TOCIENYIOUIET0 JETEKTHPOBAHHMS
AJIEKTPOMArHUTHOTO TI0JIS, CO3/IaBAEMOTr0 ATUM OCLMWJLTHPYIOIIUM MarHUTHBIM MOMEHTOM. B mpomecce
paboTHl aHTEHHON OOJIBIINX Pa3MEPOB CO3JAETCS UMITYJILCHOE MAarHUTHOE I10JI€ BHYTPH UCCIIEAYEMOro
o0bema. Yacrora 3amojHEHHsT HMMITYIbCa BBHIOMpPAETCS PaBHOW YACTOTE IPELECCHH MarHUTHBIX
MOMEHTOB MPOTOHOB BOKPYT MarHUTHOro mousisi 3emud. V3MepeHune HaBeIEHHOIo MPEenecCUpyrouiero
MarHUTHOrO MOMEHTa II0CJI€ OKOHYaHWHM JEeWCTBHS  BO30OYKIAIOMEr0 MAarHUTHOTO — TIOJIs
OCyLIeCTBIISIETCS TOW e aHTeHHOH. OCHOBHBIM HOCHTENIEM NPOTOHOB B TPYHTE SIBISIETCS BOJA,
MOATOMY METO/I PACCYMTAH Ha JIETEKTUPOBAHUE BOJIBI.

CurHanel OT pa3iUYHBIX CIIOEB BOIbI, Pa3IMYAIONIMXCS 1O TIyOMHE M BPEMEHM pelaKcallvy,
CKJIAJIBIBAIOTCS APYT C APYrOM B MHTETPAIbHOM BHIpa)KEHWH. Pacnpenenenre BIaKHOCTH IO TITyOuHe
oIpesieNsieTcs CHeUalbHOW 00paboTKOHW MONydyaeMbIX MaTepHhasioB. MeTOoi MO3BOJISIET OLEHUBATH
KOJIMYECTBO BOJBI B Mpezienax nuiuHapa riyonnoi D u nnamerpom 2D, rne D — nnameTp aHTeHHBI.

5.6. I"'azoBo-3MaHAIIMOHHBIE METOALI

5.6.1. lazo60-omanayuonnvie memoosbl WCTOIAB3YIOTCS JUIsl ONpEeNICHHs YPOBHS COJEpIKaHHs
paauoaKTUBHBIX Fa30B — PajioHa, TOPOHA M MX COOTHOIIIEHUS, a Takke cofeprkanus razoB CH4+CO, B
MTOJTIOYBCHHOM BO3/yXe. B 3aBHCHMOCTH OT CTaJdd MPOCKTHPOBAHUS W 3aJa4 HHXCHEPHBIX
M3BICKAHUN TPOBOAMTCA NPOPUIbHAS WIM IUIOMIAJHAS ChEeMKa B MOAM(MDUKAIIMM SMaHAIIMOHHBIX
(paZOH-TOPOHOBBIX) HJIM  COBMECTHBIX  (Ta30BO-dMaHAMOHHBIX) Hu3MepeHuit. Otbop mpod
MOMIMIOYBEHHOT0 BO3/yXa B 3aBUCHMOCTH OT Maciitaba CbeMKH M CTaJuM (dTama) MpOeKTHPOBAHHS
BBITIOJTHACTCS 0 ceTKe 0T S5 M x 5 M 10 20 M x 20 M.

5.6.2. Ha ocHOBe aHamu3a MaTEpPHUAIIOB Ta30BO-DMAHALMOHHOW CHEMKH, PAacCMaTpUBAEMBIX B
COBOKYITHOCTH C T€OJIOTUYECKUMHU U JAPYTMMHU T'e€O(PHU3UUCCKUMHU TaHHBIMU, TIPOBOIUTCS CTPYKTYPHO-
reoIMHAMHYECKOE KapTHPOBaHUE. BBIIENAIOTCS YCTOHYUBEIE OJIOKH MOpPOJI, T€0JUHAMHYECKUE 30HBI C
Pa3IUYHBIM YPOBHEM AaKTHBHOCTH, CBS3aHHOW C PAa3pbIBHOH TEKTOHUKOHW, TPEIIMHOBATOCTHIO U
y4acTKaMH TepepacnpesieieHls HalpsDKeHWH B MaccuBe IOPOA U TPYHTOB, OOYCIIOBJICHHBIMH
MPOTEKAIOIIMMHU ECTECTBEHHBIMH I'€OJIOTMYECKUMHE MPOLIECCAMH U TEXHOT'€HHOM Harpy3KoH.

5.6.3. T'a30B0-O0MaHalMOHHAsI ChEMKa MOXXET MPOBOAMTHCS B PEKUME MOBTOPEHHS WU3MEpPEHUH C
BBIOpaHHBIMU TIEPUOAAMH C IIETbI0O MOHUTOPHUHTA OTCIEKHUBAEMBIX MPOLIECCOB.

5.7. TepmomeTpus

5.7.1. Tepmomempuss OcHOBaHa Ha W3y4YEHHH TeMIIepaTypHOro moss TpyHToB. Mubopmarus,
MONTyYEHHAS C €€ TIOMOIIIBIO, HCTIONB3YETCs MPH MHTEPIPETAIni reoGu3nueckux JaHHBIX (OCOOEHHO B
paiioHax pacIpoCTpaHEHHUs] MEP3JIbIX TPYHTOB, INle e¢ MPUMEHEHUE SBJIseTCs 00s3aTenbHbiM). Kpome
TOTO, PE3yNbTaThl U3MEPEHHs TeMIepaTypbl B TPYHTOBOM MAacCHBE WJIM B TOJIIE BOABI MOTYT
HCIONB30BaThCS I PELICHUS HHKEHEPHO-T€OIOTMYECKIX U THAPOTe0IOTHYECKHX 3a1a, TAaKUX, KakK:



MOJyYeHHe TEMIEPaTypHBIX JaHHBIX s BblOOpa THUIOB (YHOAMEHTOB U  BBIPAOOTKH
PEKOMEHIALMKA 10 BBIOOPY INPHHIMIIA HWCIIOIb30BAHHMS MHOTOJIETHEMEP3NIBIX T'PYHTOB B KauecTBE
OCHOBaHHH (pyHIaAMEHTOB;

BBISIBJICHUE 30H BO3JIEWCTBHS TEPMaJIbHBIX BO;

BBISIBJICHHE 30H HapYUICHUs peXHWMa TNOA3EMHBIX BOJX 32 CYET YyTEYeK M3 BOJOHECYIIUX
KOMM YHHUKAITUH;

OoOHapy)XeHHE MECT MpPOTEKaHWs W JEeUCTBUS (PUIUKO-XUMHUYECKUMX MPOLECCOB, BIUSIOIIMX Ha
3arpsi3HEHUE Te0JIOrMIECKON CPEIIbI;

OLIEHKA U TPOTHO3 YCTOHYMBOCTH TEPPUTOPHHA OCBOCHHSI.

5.7.2. TepmomeTrpusi OCYIIECTBIISIETCS KaK MOJIEBBIMH, TaK H JIAOOPATOPHBIMUA METOAAMHU.

[ToneBble u3MepeHUs CleAyeT BBINONHATE B cooTBerctBuUM ¢ [OCT 25358. Hsmepenus
TEeMIepaTyphbl JOJKHBI BBIMOJHATHCS B 3apaHee IOATOTOBJICHHBIX M BBICTOSHHBIX CKBaKUHAX. J[is
W3MEpEeHUs] TeMIepaTypbl TPYHTOB HE JIOMYCKAeTCsl UCIOJIb30BAaHHE CKBAXKUH, 3allOJHEHHBIX BOJIOW
WJIN IPYTOH JKUIKOCTBIO.

Ilpu TepMOMETPHH HCMOJB3YIOTCI TEPMOMETPHI JI000r0 THma (TepMOMETPHI paCUIUpPEHHS,
TEPMODJIEKTPHYECKAE  TPHOOPBI, TEPMOMETPHI  COIPOTUBJICHHS —  METAUTMUECKHE MM
MOTYTIPOBOIHUKOBBIE MPUOOPHL), UMEIOIIHE CIEAYIONIYI0 HHCTPYMEHTAIBHYIO MOTPEITHOCT!

0,1 °C B nuana3one temmepatyp =3 °C;

+0,2 °C B qnanazonax temneparyp +3 — +10°C u -3 —-10 °C;

+0,3 °C B qnanazonax temneparyp cgoire +10 °C u amxke -10 °C.

Pe3ysbraThl TepMOMeETpHH clieayeT oopMIIITh B TaOIMYHOM (opMe B BHIE CBOTHOIN BEJOMOCTH U
B BHJE Ipa)MKOB pacrpeaeeH sl TEMIIepaTyphl Mo TIIYOUHE M0 KaXKI0H CKBa)KMHE MPH OJHOPA30BBIX
H3MEPEHUAX WITH B BUIE TPapUKOB TEPMOH3OMIIET (B KOOPIHHATAX [NIYOHHA U BPEMs) JUIS PEKUMHBIX
W3MEpPEHUI MO OTHENbHBIM CKBa)KMHaM. JIJIsi OMHOKPATHBIX M3MEPEHHH IO Py CKBaXKUH CTPOSTCS
rpaduku u3oTepM (B KOOpAMHATAX TIyOMHA M PACCTOSHHE MEXIY CKBaXXMHaMH). ['paduku u3oTepMm,
KaK MpaBUIIO, CJEQyeT COBMENIATh C T€0JIOrMYEeCKUM Pa3pe3oM, Ha KOTOPOM IOKa3bIBAIOTCS TPAHUIIBI
paszena TaJbIX M MEp3JbIX I'PYHTOB, MOJYYEHHBIE 1O pe3ylbTaTaM HHKEHEPHO-T€OJOrMYecKOr |
reou3n4ecKoll pa3BeAKH, C yKa3aHHEM BPEMEHH IPOBE/ICHHS ITUX PadoT.

5.8. ConyTcTBYIOIIE METOIBI

5.8.1. Kaseprnomempusi BBITIOIHACTCS T U3MEPEHHUS (PAKTHUECKOTO TUAMETPa CKBAYKHH, KOTOPBIH
MOKET OBITh Kak OOIbllle HOMHUHANBLHOTO (MPH MPOXOJAKE PBIXJIBIX MECKOB, CHIBHOTPEIIMHOBATHIX
MOpO/I, KABEPHO3HBIX H3BECTHSIKOB M T.N.), TAK M MEHbBIIE HOMHHAIHHOTO (B HMHTEPBAJe MPOXOIKH
TUTACTHYHBIX TJIMHUCTHIX TPYHTOB).

JluameTp CKBa)KHHBI U3MEPSAETCS C MOMOIIBI0 KABEPHOMEPOB, OLCHHUBAIOIINX CPEIAHHH JHAMETp
CKBXHMHBI, U KaBEPHOMEPOB-MIPO(UIEMEPOB, ONPEACTAIOINX (POPMY CCUCHHS CKBAXKHHBI HA Pa3HBIX
ydacTkaXx. KaBepHoMeTpuueckas ammapaTypa BBIIYCKaeTCsl B BHAE OTICIbHBIX NPUOOPOB U B
KOMIUIGKCE C  KapOTaXHBIMH NpUOOpaMH W CTaHIWSAMHU. llepeq HavanoM  H3MepeHuit
KaBepHOMETpHUECKasi ammapaTypa JO/DKHA MPOXOAWTH TPaayHpoBKy. B mporecce wu3MepeHwHs
JaMeTpa CKBaXKHMHBI 3alMCHIBAETCS KaBEpPHOTpaMMa, OOBIYHO perHcTpHpyeMas B Mmaciitabe riyOouH
1:200 u 1:500. Macmitab 3amucu auamerpa dbamie BblOMpaercs 5 cMm/cM, W TpPH JAETANbHBIX
uccrnenoBanusax — 1-2 cm/cm.

B reopusuke gaHHBIC KaBEPHOMETPHUH HCIIONB3YIOTCS U MHTephpeTaimu MatepuanoB BK3 u
PaarOAKTUBHOTO KapoTaxa.

5.8.2. Unxnunomempust BBIIOMHACTCS JUTS U3MEPEHHST HCKPUBIICHHS CKBAXXHHBI C 1ETBI0 KOHTPOJIS
3a CMEICHHEM OCH CKBAXXHHBI OT 3aJIaHHOTO HanpaBieHus. CKpuBIIeHHEe CKBAKHHBI OTPEAENACTCS 10
JIBYM YTJIaM: 3€HHUTHOMY YIUIy j OTKJIOHECHHS CKBQKHHBI OT BEPTHUKAIH U a3UMYTY & BEPTHKAIbHOM
TUTOCKOCTH, B KOTOPOH JIGKHUT OCh CKBAXUHBI. V3MepeHHe yriia ¥ a3uMyTa HCKPUBJICHHS CKBaXKUHBI
MPOU3BOIUTCS C IIOMOIIBI0 HHKIIMHOMETPOB JBYX THIOB. Hanbosee pacnpocTpaHeHbl HHKIHHOMETPBI
C MUCTAHIIMOHHBIM DJICKTPUUYCCKUM H3MEPEHHEM, OCHOBOW KOTODPBIX SIBISIIOTCS OTBEC M MarHUTHAsI
cTpenka. Bropoii THIT — 3TO THPOCKOMHYECKUEe HHKITHHOMETPBI, B KOTOPBIX PHMEHEHBI THPOCKOTIBI ¢
TpeMsl CTETIeHAMH CBOOOIBL.

ITo pe3ympTaTaM M3MEpPEHUS yria W a3UMyTa MCKPUBICHHUS CKBAXKHHBI CTPOUTCS WHKIHHOIPaMMa
— TIPOEKIHsSI OCH CKBaXXHHBI HA TOPH3OHTAIBHYIO TUIOCKOCTB, BBIMOJHEHHAS MOCIEIOBATEIBHO IO
OTJeNIbHBIM UHTEpBaJiaM, Kak mpaBuio, B Macirrade 1:200.

VHKIMHOMETpHS B WHXXCHEPHOW reou3uKe MpPUMEHSETCS KaK BCIOMOTATENbHBI METON MNpH
MPOU3BOJICTBE CKBAXKUHHBIX M3MepeHHil. HKIHHOMETPHUSI UCIIONB3YETCA ISl TOYHOTO OMpe/eIeHHs
paccTosHHUS MEXKIY CKBOXHHAMH TIPH  CEHCMHYECKOM, AaKYCTHYECKOM U  PaIHOBOTHOBOM
MPOCBEUMBAHMSX, @ TaKKe NPHU HAOTIOJCHHUAX 32 TEOJMHAMHYECKUMH MpolieccaMu (OMOM3HIMH,



CeliCMOTeHHBIMH, KPUIIOBBIMHU U IPYTUMH CMELICHUSMHE TIOPOJ U TPYHTOB).

6. HH’KEHEPHO-T'EOJIOT'MYECKHUE 3AJAYU U TEO®U3NYECKHUE METO/bI UX
PEHIEHUA

6.1 I/I3yt{elme B IVIaHE M pa3pe3€ NOJ0KEHUA INCOTOrM4€CKUX 'PaHUIx

6.1.1. M3yueHme B IUIaHe W pa3pe3e MOJOKEHHS T'EOJOTHUECKHX TPAHUI] MPOTSHKEHHBIX H
OrpaHMYEHHBIX 0 pa3MepaM r'e0JOrHYECKHX Tell BBIMONHIETCS IIPH PELICHUN PaKTUYECKH BeeX 3a7ad
WH)KEHEPHO-TEOJIOTMYeCKiX u3bIickanuii. K 3agayaM, CBA3aHHBIM C M3Y4EHHEM MPOTSHKEHHBIX
TCOJIOTUUECKUX TPAHUI], OTHOCITCA ITOJIOXKEHMS, H3IOKeHHble B mm. 6.1.2—6.1.8. U3ydeHue
MECTOITOJIOKEHHsI, TIYyOWHBI 3ajeraHus W (HOPMBI JIOKAIBHBIX T'€OJIOTMYECKUX HEOAHOPOIAHOCTEN
CBSI3aHO C 3a7]a4aMH, TlepeurciieHHbIMY B . 6.1.9—6.1.16.

6.1.2. Onpedenenue perveda nOBEPXHOCU CKAABHBIX U MOWHOCIU NEPEeKPLIBAIOWUX  UX
Oucnepchuvix  epynmos. OnpeneieHne OCHOBAaHO Ha CKayKooOpa3HOM H3MeHeHHMH (CBEpPXY BHU3)
CKOpOCTEH MPOMONBHBIX M IOMEPEYHBIX BOJH, YASIbHBIX dekTpuueckux comporusiehuii (YOC) u
IUIOTHOCTY KOHTAKTUPYIOUIHUX TTOPO.

OCHOBHBIMH METOZIaMH HCCIIC/IOBaHUS SIBJISIIOTCS: CEHCMOpas3BelKa METOJOM MpeIOMIICHHBIX
(MIIB) u otpaxennsix (MOB) BojH, 3J€KTpopa3Bemka IMOCTOSHHBIM TOKOM B MOTH(DHKAIHIX
BEPTHUKAIIBHBIX JIIEKTPUUECKUX 30HaUpoBaHui (BI3), 4acTOTHBIX 3MEKTPOMATHUTHBIX 30HIHPOBAHUM
(UBM3) u 3oumupoBanmii cranopnenrem mois (3CIT). Bee Bumpl reodusnyeckoro mpoduInpoBaHust
BXO/SIT B COCTaB BCIOMOTaTElbHBIX METOJOB. [IpM HalWMuuMM CKBaXXMH B KOMIUIEKCE JIOJDKHBI
UCIIONIb30BAThCSl T€ BUJBI KapoTaxka, KOTOpbIe (DMKCHPYIOT YKa3aHHBIE Pa3Id4usi KOHTAKTHPYIOIINX
TPYHTOB IO IIEPEUYHMCICHHBIM BBIIIE CBOWCTBaM. JlaHHBIE KapoTaxa, Ja0OpaTOpHBIX |
rapaMeTpUYecKuX HM3MEpeHHid Ha o0pa3lax, KepHe M Ha OOHa)KEHHsX HCIONB3YIOTCS s Ooree
TOYHOH UHTEPIPETALNH PE3YIbTATOB HA3EMHBIX HAOIIIOACHHH.

6.1.3. Pacunenenue paspe3a CKANbHbIX U OUCHEPCHBIX NOPOO HA CAOU PA3IUYHO20 JUMOI020-
nempozpaguueckoeo cocmaéa OCHOBAaHO Ha PAa3UYUM TOPOA 1O HX (U3MYECKUM CBOHCTBAM.
OCHOBHBIMHU T€O(pU3NUECKUMU METOJAMH PEIICHUs TOM 3a7auu SIBISIOTCA. dyeKTpopasBeaka (BD3,
3CII), ceiicmopasseaka (MIIB u MOB), nenpepriHoe ceiicmuueckoe mpodumupoBanue (HCIT) na
aKBaTOpHAX, paanoBomHOBoe mpocBeunBanue (PBII) u GONMBIIMHCTBO BHIOB KapoTaxka. Poib
BCIIOMOTATEIbHBIX METO0B MOryT mrparb UDM3, BepTuKanbHOE celicMHYecKoe NpoQUIUpOBaHHE
(BCII), metozpl Bei3BaHHOM monspusanuu (BIT) u PJI3.

6.1.4. Onpeoenenue mownocmu kopwi gvleempueanus (9x30eennol mpewunosamocmu). B ocHoBe
pClIeHHUS 3aa4ul JIKUT OTIMYNE COXPAHHBIX MOPOJ OT BBIBETPENbIX (TPEIIHHOBATHIX) MO YACTbHBIM
AJIEKTPUYECKAM COMPOTHUBIICHUSIM, CKOPOCTSM YIPYTHX BOJNH U Kod(QQUIMEeHTaM MX 3aTyXaHus, a
TaKXKe MOJISIPU3YEMOCTH U INIOTHOCTH.

OCHOBHBIMHU U BCIIOMOTaTEILHBIMU METOIAMH SIBIISIIOTCSI PAKTHUECKH T€ XK€, YTO ¥ NEePEUUCIICHBI
BIL 6.1.2.

6.1.5. Onpeoenenue enybunvl 3anrecanus 6000ynopos u ux yerocmuocmu. OU3MIECKUE OCHOBBI
pelIeHus 3a/1a4u U METOJIbI €€ PelIeHHs Te e, 4To U B 11. 6.1.3.

6.1.6. Onpeoenenue 2nybunvl 3anecanus nOO3eMHbIX 600 (YPOSHS 2PYHMOBbIX 800) U MOUHOCTIU
B6000HOCHbBIX 20PU3OHMO8 6 O0OJIOMOYHBIX U MPEUWUHOBAMBIX CKANLHBIX U NOJYCKATLHBIX NOPOOAX.
OCHOBHOE OTJIMYHE BOJOHACHIIICHHBIX ITOPOJ] OT HEBOJOHACHIIIEHHBIX IO JIEKTPUUECKUM CBOMCTBAM
TIPOSIBIISIETCS B TOM, UTO TMEPBbIE XapaKTEPU3YIOTCS CYLIECTBEHHO Oosee HU3KUMU 3HaueHusiMA YOC u
Oonee BBICOKUMHM 3HAYCHWSIMU JIUDJICKTPUYECKOW mpoHHIaeMocTd. HauOonbime —pasiaudus
HaOIIOar0TCsl B MECKaX, TaJ€YHUKAX, TPEIIMHOBATHIX CKAIBHBIX MOPOJaX U 3HAYUTEIIHLHO MEHBIIIE — B
JIMCHIEPCHBIX MOPOAAaX, COIepKalrX OOJbIIOe KOJIWYECTBO YACTHIl TMNIMHUCTOH (Dpakiyu, a TakkKe B
HETPEIIMHOBATHIX CKaJIbHBIX ITOPO/IaX.

CKOpOCTH paclpoCTpaHeHHs] TMPOAOJIBHBIX YIPYIHMX BOJH Ha TpaHMIE BOJOHACBHINICHHBIX H
HEBOJIOHACHIIIEHHBIX TI0POJ] IIPETEPIEBAIOT CKAa4YKOOOpa3HOE YBEIMYEHHWE, IIPU ITOM CKOPOCTH
TIOTIEPEYHBIX BOJH M3MEHSIOTCS HE TaK PE3KO.

OCHOBHBIMH  Te€O(U3UUECKMMH METOAaMH PpEIleHUs] 3a/aud  SIBISIIOTCSA:  DJIEKTPOpa3BeiKa
MOCTOSIHHBIM TOKOM B MOJU(HKAIMAX BEPTUKAIBHBIX DJIEKTPHYECKUX 3O0HAMPOBAHUN METOIOM
conporusienust (BD3) wu BemBBaHHbIX moteHimanoB (B33 BII), ceficMopa3Bemka MeTOIOM
npenoMieHHbx BomH (MIIB), a taxoke PJI3. J{71s1 KOJIMYECTBEHHBIX OIIEHOK COAEPYKAHUS BOIBI MOJKET
OBITh UCITONB30BAaH METOJ IPOTOHHOT'O MarHUTHOrO pe3onanca (IIMP).

6.1.7. Onpeodenenue enybunvl 3anreeanust, MOWHOCMU U PACNPOCMPAHEHUST JUH3 U 20PU3OHMO8
3ACONEHHbIX 600 U KpUON3206. I TaBHON OTIMYUTEIBHON 0COOCHHOCTHIO 3aCONEHHBIX BOM (PACTBOPOB)
SIBIISIETCS 3HAYMTENIbHOE NOHIKeHHe MX YOC mpH yBeNUYEHHH KOHLEHTPALMH M HE3HAYWTEIbHAs



HM3MEHYHUBOCTh OCTAJILHBIX XapaKTECPUCTHK.

OCHOBHBIM TeO(DU3MYCCKMM METOIOM pEIIeHUs JTod 3amaun sBisgercs BD3. B kauectBe
BCIIOMOTATENbHBIX METO/I0B Hcnonb3yioTcst B33 BIT, YOM3, 3C, PBII.

6.1.8. Onpedenenue 6 niane u paspese NONONCEHUS. SPAHUY, MEP3IbIX U Hemepsablx nopoo. Ilepexon
IOPOJI, COACPIKAIIMX B CBOEM COCTAaBE BOMAY, B MEP3JIOC COCTOSIHHE COMPOBOKIACTCSA CKAYKOOOPa3HBIM
yBenuuenrueM uXx YOC U ckopocTeil yIpyrux BOJIH, BEIMYHMHA KOTOPBIX TEM OOJbIle, ueM OoJbliie
CBOOOHOW BOJBI COACPIKUTCS B TIOPOJIE.

OCHOBHBIMHA METOJJAMH SBJISIFOTCS 3JICKTPOpa3BEJKa METOJOM COMPOTHUBJICHHH B Pa3IUYHBIX
MOAU(UKAIKMSIX, YACTOTHBIE METOMABI 30HIMPOBaHUS u TpodmwimpoBanus (UOM3, JIOMII, BUIII,
HOII, PBII, PJI3) u ceiicmopasseaxa (MIIB, CIIIIb, MOB, BCII). BcroMorareibHbIMEA SBIISIOTCS
MeToj1 BhI3BaHHBIX ToTeHImanos (BA3 BII), ecrectBennsix norernuanos (EIT), paguokurr.

6.1.9. Onpeoenenue onybunvl 3anrecanus U MOWHOCMU GHYMPUSPYHMOBHIX 16008 U 16008,
saneearowux ¢ nosepxwocmu. Jlem Hapsay ¢ MEp3JBIMH TIECKaMH XapaKTePHU3YeTCs OOJBIIUMU
3HaueHUsIMU Y IC U CKOPOCTSIMH YIIPYTHX BOJH, MEHBIIIEH MIJIOTHOCTHIO M MEHBIIIEH JUIIEKTPUIECKON
MIPOHMIIAEMOCTHIO 110 CPABHEHHUIO C BJIATOHACBHIIICHHBIMH TOPOAaMH. B OTIHYMe OT c1abOMarHUTHBIX
TJIMH JIe TPAKTUYeCKU HEMarHUTEH.

OCHOBHBIMU METOJ[AMH HCCIICAOBAHUS BHYTPUIPYHTOBBIX JIBJIOB SIBJISIOTCS TE K€ METOJIBI, UTO U B
m. 6.1.8. BosmoxHOCT, wucmons3oBanus ceiicmopasBenku MOB 00ycioBieHa CylecTBOBaHHEM
OTJIMYHUS aKYCTHYECKOM JKECTKOCTH JibJla OT BMEHIAIOIIUX IOpOXA. BcroMoraTenbHbIE METOAbI —
rpaBHUpa3BellKa U MATHUTOPA3BEAKA UCIONIB3YIOTCS B CIyYae JOCTATOYHO KPYITHBIX CKOIUICHUH JIbAA.

OCHOBHBIMUA METOJJAMH OINPEICICHUS MOIIHOCTH JICTHHUKOB W KPYIHBIX HAaJCACH SBJISIOTCS
PpaaroIOKaMOHHOE 30HIUpOBaHKe U ceificMopassenka (MIIB u MOB).

6.1.10. Buisignenue u oKoHmypueauue 30H NOBLIUUEHHOU MPEUWUHOBATNOCIU, MEKMOHUYECKUX
HapyWeHuti 1 aKmueHblx paspuleHvix cmpykmyp. OCHOBHBIM CIIOCOOOM HAOJIONEHUN SIBIISETCS
npoduInpoBaHre. B kauecTBe OCHOBHBIX METOMOB HCCIIEAOBaHUA Hcmonb3yrorcs: JI1, BO3, MIIB,
MOB, OI'T, JIDMII, I'-D, M, T', a B kauectBe Bcriomoratensubix - BCIT, HCII, Kap, U9M3, PJI3, BO3
BII, PBII, EUDMII3.

6.1.11. Obnapysicenue u okonmypueanue 6 niame u paspes3e KapCmoevlx NOAOCMeEl U NOO3EMHbIX
svipabomox. OCHOBHBIMH MeTomamu sBistotcs:. B33, BUIII, PBII, MIIB, OI'T, CII,
MHKporpaBupasseaka, PJI3. B kauectBe BcmomoraTenbHBIX MeTOA0B mpumenstorcs [-3, EII,
pesuctuumetpus, M3T, ENOM3, AD.

6.1.12. Obnapyoicenue u OKOHMYpUsanue 6 niame u paspese OMoOeabHbIX ACOSHbIX Mell PA3IUYHOU
mopghonocuu  (NIACMOBbIX, NOBMOPHO-JICUNLHBIX) U 30H NOGbIULeHHOU aboucmocmu. Hapsamy ¢
OCHOBHBIMHM METOJaMH, aHAJIOTHYHBIMH HCIIOJIB3YEMBIM IIPH pelleHuM 3amad m. 6.1.9, B kauecTBe
BcrioMoraTenbHbIX ucnonsdytorcs MIII, PBII, BblcokoTOWHas rpaBupa3Beika MU, IpU HAIWIUU
MAarHUTHOH BOCIIPUUMYHBOCTH Y BMEIIAIOIINX ITOPOJI, — BBICOKOTOYHASI MarHUTOPa3BeIKa.

6.1.13. Oxoumypuseanue u onpedenerue MOWHOCMU MATUKO8, NEPENEMKO8 U MeP3/IbIX NOPOO Cpeou
manvix. DTH 3a1a4¥ PEIIAIOTCS METOaMH, TICPEUUCIICHHBIME B 11. 6.1.8 1 GasupyronmMMucs Ha TeX e
(U3NIECKUX OCHOBAX.

6.1.14. Onpedenenue 6 naane u paspesze NOIONCEHUS SPAHUY 3AZPAIHEHHBIX NOPoO (6 mom uucie
PaouoakmueHolMu Geujecmeamu). BbIOOp METOJIOB OCYIIECTBISETCS Ha OCHOBE AlPHOPHOTO 3HAHHSI
CBOWCTB TIOPOJI, MPETEPIICBIINX W3MCHCHUSA W CTCIEeHU H3MeHeHuil. IlenecooOpa3HO BBIOIHEHUE
CHCIMATBHBIX MapaMETPUUCCKUX H3MEPCHUM. BhIOpaHHBIE METOABI B 3aBUCHMOCTH OT KOHKPETHBIX
3a/ad HMCIOJB3YIOTCA B MOAM(DHKANUAX 30HAMPOBaHUSA WU TpodriupoBanus. [lpu 3arps3HeHUn
PaJIMOAKTUBHBIMU BEIIECTBAMH OCHOBHBIM METOOM SIBJISICTCSI paJOMETPUIECKast CheMKa.

6.1.15. Jlokamuszayus mecm paszepy3ku nOO3eMHbIX U MEXHOSEHHLIX 600, Mecm Quibmpayuu 600
uepes 3eMsiHble COopyJiceHust. BBIXOI TIOA3EMHBIX BOJ Ha ITOBEPXHOCTh U BCE MPOIECCH (DMIIBTPAIIUU
COTIPOBOXKIAIOTCS TIOSBIICHUEM €CTECTBEHHBIX ITOTCHIIMANIOB, KaK MPABUIIO, TIOJOKUTEIBHBIX B MECTaxX
pasrpy3KH.

OCHOBHBIMU MeTOIaMu sBISAIOTCA: pesuctuBumerpus, EII, tepmomerpus, BO3 BII, PBII, a
BCIIOMOTATEIILHBIMU — 3JIeKTponpoduiupoBanne, MIIB Ha NMpOXOIBEHBIX BOTHAX.

6.1.16. Jloxamuzayusi mecm Koppo3uu uiu ORACHOCMU KOPPO3UU NOO3EMHBIX MEMmALIUYeCKUxX
coopyaicenuti (IIMC). Pemienne 3a1a4uu JIOKaIM3aldl MECT KOPPO3UU OCHOBAHO Ha TOSBJIEHHH B 3TUX
MECTax aHOMAJBHBIX OJJICKTPUYECKUX IOTCHIHATIOB 3JCKTPOXUMHYCCKOI TeHe3uca. (OCHOBHBIM
METOIOM SBJISIETCS MPOPHINPOBaHUE WIH CheMKa MetomoM EIT.

OrieHKa KOPPO3HOHHOM OMACHOCTH B PE3YJIbTaTe ACUCTBUS OY)KIAFOIIUX TOKOB U arpeCCHBHOCTH
BMEIIAIOIIEH CPebl MO OTHOIICHHIO K CTAJbHBIM IOI3EMHBIM COOPY)KCHHSAM IPOU3BOIUTCS MyTEM
CICIMATBHBIX U3MEPEHHH, BBHIMOMHAEMBIX B cooTBeTcTBUU ¢ I'OCT 9.602—89*. B ocHoBe Meronma
JIOKAT WM3MEPCHHUE PA3HOCTH IIOTCHIMAIOB MEXKAY 3TajoHOM U3 craau wim camoro IIMC wu
3JIEKTPOJIOM CpaBHEHUS.



Hanuune OmyXJalOIUX TOKOB B 3€MJIC OMNMpEAENSCTCS C IOMOIIBI0 H3MEPEHUS Pa3sHOCTH
MOTEHI[MAJIOB MEKAY JABYMS TOYKAMH Ha IIOBEPXHOCTH 3E€MJIM IPH Pa3HOCE H3MEPHUTENBHBIX
asekTpoaoB, paBHoM 100 M, pacrojararommxcs B JABYX B3aMMHOIEPIEHIUKYISIPHBIX HAIPaBICHUAX
yepe3 kaxasie 1000 M Tpaccel. 3amepbl mponsBoasTcs yepes kaxapie 5—10 cexyna B Teuenne 10—15
MUHYT.

6.1.17. Obnapysicenue u noxkamzayus 6 niaHe U paspe3e OMOeIbHbIX MEXHUYECKUX 00beKmos
(unorcenepnovix Kommynuxayuit, nozpebennvix gyHoamenmos u np.). BIOOP METOIOB OCYIIECTBIAETCS
Ha OCHOBE alPUOPHBIX 3HAHHM O CBOMCTBaX MCKOMOro obbekra. Hanbomee nHPpOpMATHUBHEIMH MOTYT
ob1Th PJI3, MukpoMarautHas chemka, EIT, IDMII, JIAUII.

6.2. U3yueHnue cocTaBa, CTPOeHHs, COCTOSIHUSI M CBOWCTB I'PYHTOB

6.2.1. 3yueHne cocraBa, CTPOSHHUS, COCTOSHHS U CBOMCTB TPYHTOB BBIMOJIHSETCS ITapajuIeNIbHO C
N3Y4EHUEM T€OJIOTMYECKOr0 CTPOSHHUSI MACCHBA, HO MOXET SIBJISITHCS M CAMOCTOSITEIILHOH IENbI0 U
BBINOJHATHCS IO CIIEIUAIBHO COCTABIEHHOM NpOrpamMmMe.

6.2.2. Onpenenenne (HU3NKO-MEXAHUUECKUX XapaKTEPUCTHK IPYHTOB IO JAHHBIM Ie0(pH3MYecKux
WCCIIEIOBAaHUN CIIEyeT NMPOU3BOJIUTh Ha OCHOBE KOPPEJIIIMOHHBIX 3aBHCHMOCTEW, yCTaHOBJIEHHBIX
JUIL  ONpENeNIEHHBIX JIMTOJOTMYECKUX PA3HOBUAHOCTEH TIIOPOJ, C YYETOM HX PErHOHAIBHBIX
ocobenHocTel. [Ipu OTCYTCTBMM KOpPPEISLMOHHBIX CBSI3€H, MONYYEHHBIX IS TPYHTOB H3Yy4aeMOro
oObekTa (Hambosee OOOCHOBAHHBIC OICHKH), MOTYT OBITh HCIIOJB30BAHBI KOPPENSAIIMOHHbIC
3aBUCHMOCTH JIJIS [PYHTOB-aHAJIOroB (MpUOJIMKEHHbIE OIleHKH). [IpUMepsl TAKUX CBS3EH, MOMyUIeHHBIX
Ha OCHOBE O00OOIIEHHMS [aHHBIX OSKCIEPHUMEHTAIBHBIX HCCIENOBAHUHA pPAa3JIMYHBIX TPYHTOB B
712a00paTOPHBIX W HATYPHBIX YCJIOBHSX, NPHUBEACHBI B aHAJIMTHYECKOH (opme B mpuioxkeHud E u B
rpaduueckoii popme B npuoxennsx K—H.

6.2.3. Ilpu onpeneneHnu (HU3MKO-MEXaHMYECKUX CBOWCTB TPYHTOB B MAacCHBE Ha OCHOBE
UCIIONIb30BaHMsl KOPPESIIIMOHHBIX CBs3€l, YCTAaHOBJICHHBIX IIPU H3YYEHHH O0OpasloB, CleIyer
YYHUTBHIBATh MACIITAOHBIN 3(P(EKT /11 KOHKPETHON Te€0IOTUUECKOH CPEeIbl.

6.2.4. Onpeoenenue numonoeo-nempocpaguueckoeo cocmaea nopoo. PellieHre 3alauu OCHOBAHO
Ha 3aBUCHMOCTH DJIEKTPHYECKHX, YIIPYTUX U OPYTUX (PU3HMUECKUX CBOMCTBAX MOPOJ, ONpEAEIIEMBIX
P Te0hU3UIECKUX UCCIIEOBAHUSX, OT UX JIUTONOro-TeTporpadudeckoro cocrapa (mpunoxenus XK,
W). VYcraHoBieHHEe 3aBUCHMOCTEH MeXIy TeODU3MUYCCKMMH TapaMeTpaMd H  JIUTOIIOTrO-
nerporpaUuecKMMyu  MpPU3HAKAMU  COCTaBa  TIPYHTOB  MNPOBOOUTCS MPU  HCIIONB30BAHHU
rapaMeTpUYecKUX U3MEPEeHNH B CKBaXKMHAX, TOPHBIX BBIPa0OTKaX, Ha 00pa3lax u Ha OOHAKEHUSIX.

OCHOBHBIMU T€O0()M3NYECKHMMH METOJaMH MpPU DPEIICHUH 3aJa4yd SBJLSIFOTCS 3JEKTpopas3Belka Ha
nocrosHHoM Toke, B33, BO3 BII, ceiicmopassenka MIIB Ha npoaonbHBIX U TonepeuHsIx BonHax. [Ipu
HaJIMYUH CKBaXKUH uctionb3ytoTess BCII, ceficMonpocBeunBanue, pa3anyHble BUIBI KapoTaxa.

6.2.5. Onpeodenenue mpewunosamocmu u ROPUCMOCMU CKAIbHLIX NOpoO. PellicHue 3amayu
OCHOBAaHO Ha pa3jMYMU CKOPOCTEH paclnpoCTpaHEHUs NPOAOJNBHBIX W TIONEPEYHbIX BOJIH W
AJIEKTPOCONPOTUBIICHHS B CKAJIBHBIX TIOPOJIaX MPH Pa3JIMYHOMN CTENEeHH TpeIuHOBaTOCTH. C MOMOIIBIO
COYETaHUS CEHCMOpa3BEJKM B HA3eMHOM M CKBOXMHHOM BapuUaHTax C YJIbTPa3BYKOBBIMHU
HU3MEPEHUSAMH CKOPOCTEll YIPYTrux BOJNH B 00pasiiax (KepHe) CKAIbHBIX MOPOJ OIpenessieTcs oomias
MYCTOTHOCTh ([TOPHUCTOCTH) TIOPOA KakK B 30HE ad’pallid, TaK M B 30HE IOJHOIO BOJOHACHIIICHHS.
[TpumeHeHne 3eKTpOpa3BeAKN TPEOYET YCTAHOBIIECHHS! KOPPEIALUHOHHBIX cBsizeld YOC cO CTEneHblo
TPEMIMHOBATOCTH U IMOPUCTOCTH TIOPOJ MYTEM M3MEPEHHs dJIEKTPHYECKUX CBOMCTB MOPOJ B MOJEBBIX
YCIIOBHSX U B JJaDOpaTopuu Ha oOpaslax.

OCHOBHBIMH ~ T'€O(QHU3MYECKUMH METOJAaMU IIpU pElIeHHWH 3a/Jauyd  SBJSIETCS  Ha3eMHas
ceiicMopasBerka MIIB Ha TpoOJONBHBIX W IONEPEYHBIX BOJHAX, CKBa)KHMHHAs CcelicMOpasBeiKa
Metogamu BCII u mpocBeuuBanus Mexay ckBaxkuHamu, Y 3K, usmepenus ckopoctei ynpyrux BOJH B
oOpasuax nopo. BeromorateasHBIMU METOIAMHU SIBJISIFOTCS DiieKTpopasBeaka B33 n KBO3.

6.2.6. Onpeoenenue 6ooHo-pusuueckux ceoticme nopoo. OueHka KodIPPUIMEHTa (QHIBTPALIN
JIUCHIEPCHBIX TIOPOJ TMPOM3BOAUTCS IO KOPPENSIMOHHBIM 3aBHCHMOCTSAM MEXIy KoddduimeHToM
(GUIBTPaMK TOPOJ M MX YAENbHBIM 3JIEKTPUUECKHM CONPOTHBIICHHUEM, @ TAKKE MOISIPH3YEMOCTIO U
JIMDJIEKTPUYECKON TPOHUIIAEMOCTBIO, YCTaHABIMBAEMbIM JUII KOHKPETHBIX YCIIOBHH. B cKanbHBIX
MopoJiaX Takue 3aBUCUMOCTH YCTaHABJIMBAIOTCA MEXIY Kod(duimeHToM (QHUIBTpali U CKOPOCTHIO
MIPOJIOJTBHBIX BOJIH.

6.2.7. Onpeodenenue Oe@opMayuoOHHbIX U NPOYHOCMHBIX CEOUCME CKAJbHLIX Nopod. 3amadya
pemraercs, Kak IPaBHiIO, C TIOMOMIbI0 KOMIUIEKCa CEHCMOAaKyCTUYECKUX MeTonoB. [liis omperneneHus
CTaTHYECKOTO MOJYJIS YIIPYTOCTH, MOy Aedopmanuu, Ipesiena MPOYHOCTH Ha OJJHOOCHOE CKaTHe
UCIIOJNIB3YIOTCS YCTAHOBJICHHBIE KOPPEISLIUOHHBIE 3aBUCMMOCTH MEXK/y YKa3aHHBIMHU IapaMeTpaMu C
OJTHOM CTOPOHBI U CKOPOCTSIMH TPOJOJNBHBIX W TIONEPEYHBIX BOJIH M AWHAMUYECKHMMH MOIYJISIMU



YIOpyroctd — ¢ apyroi (mpunoxenue E).
CKOpOCTH YIPYTUX BOJH H, CISIOBATEIBHO, YIIPYrHe MOAYIH (C UCIONB30BaHUEM WH(OPMAIMH O
IUIOTHOCTH TIOPOJ B MACCHBE) OMNPENENSIFOTCS: B CKBAXKHHAX METOJAMH CEHCMOaKyCTUYECKOrO

kaporaxka u npocBeuuBanusi, BCII, ¢ moBepxHoctu — ceiicmopasBenkoit MIIB Ha mpofoibHBIX U
MONIEPEYHBIX BOJHAX, B J1A0OpPaTOpUM — IyTeM H3MEPEHHS CKOPOCTEH YIIBTPa3BYKOBBIX BOJH B
oOpasrax.

HccnenoBanusi B IIMPOKOM JMAIa30HE YacTOT ITO3BOJSIIOT YYUTHIBATH MAaCIITAOHBIA 3(QQeKT u
00OCHOBAHHO OCYIIECTBIATH MEPEXO0Jl OT MapaMeTpoB, MONYYEHHBIX Ha MajbIX 0ObeMaxX TPyHTOB, K
rapameTpam M3y4aeMoro MaccHBa.

6.2.8. Omnpeodenenue ¢usuueckux ceoticme oOucnepcHvlx nopoo (niIomHocmu, GIANCHOCMU,
nopucmocmu). OCHOBHBIMH METOJIAMH OIPEIeNICHHUS TUIOTHOCTH M BIAXKHOCTH JUCIIEPCHBIX MOPOJ (B
TOM YHCJIE MEpP3JbIX) SBJISIOTCA PaJdOM30TOMHbIC H3MEpeHHs. BCHoOMOraTteabHBIMH METOJaMH
SIBIISIFOTCSL CEeHiCMOpa3BEelOYHbIE U 3JIEKTPOpa3BeNOYHbIC, PE3YJIbTaThl KOTOPHIX HCIOIB3YIOTCS IS
OIIpeJIeIeHUs] UCKOMBIX IapaMeTpoB TPYHTA I10 YCTAHOBIIEHHBIM KOPPESIIMOHHBIM 3aBHCHMOCTSIM
MEXY TUIOTHOCTBIO, BIIAYKHOCTBIO M IOPUCTOCTBIO C OHOW CTOPOHBI M CKOPOCTSIMH YNPYTHX BOJH U
3IIEKTPOCONPOTHBICHHEM — ¢ apyroi (mpunoxenus E, XK, 1, JI).

B kauecTBe OCHOBHBIX METOJIOB MCHONBL3YIOTCS KapoTaxkusle meronbl [TM, HHM, a B xauectBe
KOCBEHHBIX — Ha3eMHasl U CKBa)XKWHHAs celicMopa3Be/lka Ha IpPOJOJIFHBIX M IONEPEYHBIX BOJHAX
(MIIB, BCII, ceiicMonpocBeunBanue), a Takxke snekrpopassenka BI3, kaporax KC u PBII.

6.2.9. Onpeodenenue npouHocmuwix u 0eGHOPMAYUOHHBIX CEOUCME OUCNEPCHBIX (MANbIX U MEP3NbIX)
NOpOO BBHINONHSETCS 110 YCTAHOBJICHHBIM WJIM YTOYHEHHBIM W BHOBb YCTAQHABIMBAEMBIM B IIPOLIECCE
paboT KOPPESIIMOHHBIM 3aBUCHMOCTSAM MEXKAY YKa3aHHBIMU BEJIMUUHAMH U YIIPYTUMH NapaMeTpaMu:
CKOPOCTSIMH YIPYI'HX BOJIH, MOIYJISMH YIPYIOCTH, CIBHUra, IHHAMHYECKUM Kod(duimeHTom
IMyaccona (npunoxenust E, M).

CKOpOCTH TPOAONBHBIX M TOINEPEYHBIX BOJH IIOPOJ B TMOJIEBBIX YCIOBHSAX OIPEIEISIOTCS C
TIOMOIIIBI0 HAOJIOJIEHNH ¢ TOBEPXHOCTH M BO BHYTPEHHHX TOYKax cpensl Meropamu MIIB, BCII, CII.
B maGopaTopHBIX yCIIOBUSIX UCTIONB3YIOTCS YIBTPa3BYKOBBIE U3MEPEHUs Ha oOpa3nax.

6.2.10. Hsyuenue cmpoenusi CKanbHblX MACCUBOS, COCTOSAIINX U3 PAa3HOBEIUKHX 30H, OJOKOB U
JJIEMEHTOB M CTENEeHH MX HEOTHOPOMHOCTU BBHINOJHAETCS C MOMOIIBI0  Pa3HOYACTOTHBIX
CeliCMOaKyCTHYECKUX METOIOB, MO3BOJSIONIMX ONPEIENATh CKOPOCTH MPOJONBHBIX M MOMEPEYHBIX
BOJIH Ul Pa3IMYHBIX IO pa3MepaM OJIOKOB M 3JIEMEHTOB MaccuBa. /il KOJMYECTBEHHOH OLEHKH
HEO/IHOPOJHOCTH CTPOSATCS TaK Ha3bIBa€MbIe MacIITaOHbIE KPUBBIE, OTPAXKAIOUINE B3aUMOCBSI3b MEXKIY
CKOPOCTSIMH YIIPYTHX BOJH M H3Y4aeMbIMH pa3MepaMu (TMHEHHBIMU HITH OObEMHBIMHE) CPEJIBL.

CKOpOCTH TIPOJIONBHBIX M MONEPEYHBIX BOJIH B MACCUBE M €T0 YacTAX ONPEAENSIOTCS C MOMOIIBIO
HaOIOICHUH ¢ TIOBEPXHOCTH, BO BHYTPEHHHUX TOYKaX cpenbl M Ha oOpasuax meromamu MIIB, BCII,
CII na yacrorax ot 50—100 I'y 7o 10—20 k[ 11, a TakKe ¢ MOMOIIBIO YIBTPA3BYKOBBIX HCCIIEIOBAHHH.

6.2.11. Uszyuenue cmenenu HeOOHOPOOHOCMU MACCUBOS OUCHEPCHBIX NOPOO TIPOBOTUTCS ITyTEM
TIOCTPOEHHSI KPHUBBIX PaclpeeeHus] CKOPOCTe YIPYruxX BOJH M XapaKTEPHCTHK HMX IOTJIOMIEHUS, a
TaKXXe 3JIEKTPOCONPOTHBIICHUI B 3aBUCUMOCTH OT MacluTada u3ydaeMoil cpeibl. MeToabl MoaydeHHst
YIPYIUX U 3JEeKTpUYecKUX MmapameTpoB cranaaptHeie — MIIB, BCII, celicmonpocBeunBanue, B33,
PBIL.

6.2.12. HU3zyuenue HanpssxicenHo20 COCMOsHUSL NOpPoO0 OCHOBAHO HAa B3aUMOCBS3U IapaMETPOB
YIPYTUX BOJH CO 3HAYCHUSIMH JEWCTBYIOIIUX HANpPSHKEHUH B MacCHBE W Ha 3aBHCHUMOCTH YPOBHS
aKyCTHYECKOH U DJIEKTPOMArHUTHOM SMUCCHH OT W3MEHEHHH HANPSDKEHHOTO COCTOSTHUS MaccuBa. [1pu
Ka4eCTBEHHOM HM3YYEHHU HANpPSDKEHHOT'O COCTOSHHMS CKAJIBHBIX W JUCIIEPCHBIX IOPOJ MCIOIb3YIOTCS
MIIB, BCII, ceiicMonpocBeYMBaHUE, U3MEpPEHHE aKyCTHYEeCKOH M JJIEKTPOMATHUTHOW SMHCCHUH.
KonmuectBeHHasi OlleHKAa HamNpsHDKEHWH B MAacCHBE ITOPOJ OMpEAENseTcs C IOMOLIbI0 KOMIUIEKCa
Pa3HOYACTOTHBIX CEHCMOAKYCTHYECKUX METOJOB IPU MCIOJIb30BAHUU YCTAHOBJICHHBIX 3aBUCUMOCTEH
CKOPOCTEH YIPYTuX BOJH OT JIABJICHHSI.

6.2.13. Onpeodenenue munepamuzayuu nOO3EMHbIX 600 U 3ACONEHHOCMU OUCHEPCHBIX NOPOO
MIPOU3BOJUTCS C IOMOIIBIO METOIOB PE3UCTUBUMETPUU M 3JeKkTpopa3Beaku B33, kaporaxa KC u
PBII. TIlomyuenHsle 3TuMH MeTofaMu 3HaueHHss YOC HCHONB3YIOTCS [UIA  ONpENeNCHUs
MUHEpaJIH3allii TOI3EMHBIX BOJ, 3aCOJIEHHOCTH IUCIEPCHBIX TalblX M MEp3JbIX IOpPOA 10
3aBHCHMOCTSIM, TIPUBEJICHHBIM B Npuiioxenun K.

6.2.14. Onpedenenue avoucmocmu OUCHEPCHHIX NOPOO TIPOBOIAWTCA 110 YCTAHOBJICHHBIM
KOPPEJISIIHOHHBIM 3aBUCUMOCTSIM MEXIY OOBEMHOH JIBJUCTOCTBIO C OJHOH CTOPOHBI M CKOPOCTSIMH
VIPYTUX BOJH M 3JEKTPOCONPOTHBICHUEM — C JPYrod, MOJYYEHHBIMH [UIs Pa3IMYHBIX BHUJIOB
JICTIEPCHBIX TPYHTOB (mpunokenue JI). CKopocTH MPOAOTBHBIX BOIH U JIEKTPOCOMPOTHBIICHHE TTIOPOJT
JUIE MHTEPIPETalMy Pe3yJbTaTOB IIOJEBBIX Pa0OT OINpPEIENSIOT C IOMOUIBIO  YIBTPa3BYKOBOI'O
kapotaxa u kaportaxa KC u PBII.



6.2.15. Oyenka kpuocenno2o cmpoenusi OUCHEPCHLIX NOPOO TPOU3IBOMUTCI IO PE3yabTaTaM
OMpEeNIENICHUI YIPYTUX BOMH U 3JEKTPOCOMPOTHBIICHUH, W3MEPEHHBIX B TOPH3OHTANBHOH W
BEpTHUKAIBHON TIOCKOCTsAX. C MOMOIIBI HOMOrpammbl (mpuioxenne H) OleHUBAKOTCS 31€MEHTHI
KpHOTeHHOro cTpoeHHs. CKOpPOCTH IPOMOJBHBIX BOJH JUIA 3TOH LENU TOJNYy4YaroT C IMOMOIIBIO
KOMIUIEKCA CKBOXHHHBIX METOMIOB. yabTpa3BykoBoi kapotax (V3K) u  MeXCKBaXHHHOE
YIBTPa3BYKOBOE TIPOCBEYMBAHHE (MI1). Jnst MOJTy4YEHUs AHAJIOTUYHBIX 3HaYEeHU N
AJIEKTPOCONPOTUBIICHUH HCIIONIB3YETCsI KOMIUIEKC U3 Ha3eMHOro Merona BO3 u ckBaxMHHOTO MeToa
KC.

6.2.16. Onpeodenenue kopposuonnoi azpeccusnocmu (KA) epynmoe u noosemuvix 600 BBIOIHIETCS
¢ coomronernem tpeboBanuii 'OCT 9.602—89. KA rpyHTa M0 OTHOIIEHHIO K CTAIN XapaKTepU3yeTcs
3HAYEHWSAMHU YAENbHOro ajekrpudeckoro compotusienus (YOC) rpyHta ¥ cpeaHell IUTOTHOCTBHIO
katomuoro Toka (i,). KA cpenpl (rpyHTa MM BOMBI) [0 OTHOIICHUIO K CBHHI[OBOW WJIM aJIFOMHHUEBOM
00o10uKe Kabers, a TaKKe 110 OTHOUICHUIO K OETOHHBIM COOPYXKEHHUSIM OIPEENSeTCs TI0 Pe3yabTaTaM
XUMHYECKOTO aHaIM3a W 10 BEIWYMHE BOJOPOAHOro rmokasatens pH oOpasmos. YOC rpyHTa
OIIpeJIeNIsieTC B IIOJIEBBIX YCIOBMSIX M Ha 00Opasuax, IUIOTHOCTh KaTOJHOTO TOKa — TOJNBKO Ha
oOpaslax rpyHTa.

6.3. I/I3yt{elme TreoJJOrM4Y€CKuX U MH)KCHEPHO-T€OJTOIr'MY€CKUX MMPOoLecCcoB

6.3.1. l3yueHune TreONOTMUECKMX M WHXXEHEPHO-TEOJIOTHYECKUX IIPOIECCOB, HMX BBISABICHUE U
HaONIOJIeHNe 32 JMHAMHMKOW Pa3BHUTHS SIBISIOTCS OIHOW W3 NMPUOPUTETHBIX 3a7ad MPH WHXKEHEPHO-
TeoJOrMYeCKUX H3BICKaHUSAX. B mpolecce ee pelieHHss W3y4aloTcs BCE BOMPOCHI, CBSI3aHHBIE C
3a/auyaMu, TepevrcieHHbIMH B 1. 4.1, He TONBKO B NPOCTPAaHCTBEHHBIX KOOpAWHATaX, HO M BO
BpPEMEHH.

6.3.2. Habnooenue 3a usmeneHuem ypoeHs NOO3eMHbIX 600, KaK TPABUIIO, IPOBOTUTCS C MTOMOIILIO
ceticmopazsenku MIIB u anexrpopasBeaxku B3, a Takke MeTofa NpOTOHHOIO MarHUTHOTO pe30HaHca
I[IMP. B xauectBe BcriomorarteiabHOro Merona npuMmensiercs BO3 BIT u PJI3.

6.3.3. Onpeodenenue nHanpasienuss u CKOpOCMU OBUNCEHUS NOO3EMHBIX 600 OCYIIECTBIACTCA C
MOMOIIBI0 PEKUMHBIX HAONIOAEHUH METONaMH PE3UCTHBHUMETPHH, PACXOIOMETPHU B OJHOW WM
HECKOJIbKMX CKBa)KHHAX, & TAKXKE C UCMIOIB30BAHUEM THAporeoiornieckoro sapuanta M3T.

6.3.4. Obnapyocenue mecm paszepy3ku noO3eMHbIX 600, YmedeK OblMOGbIX U NPOMBIULICHHBIX 600
SIBIIICTCS 3ajaucii, aHAJOTMYHOM 3amade, H3IOKeHHOHM B 1. 6.1.15, u pemaerca merogamw,
MepEeYNCICHHBIME B 3TOM ITYHKTE.

6.3.5. Habmooenue 3a 61ax3CHOCMHBIM PENCUMOM OUCHEPCHBIX NOPOO 30HbL AIPAyUlY BHITIOTHACTCS
IPU KOHTPOJIE KayecTBa MCKYCCTBEHHBIX T'PYHTOB BO3BOAMMBIX 3€MJIIHBIX coopyxkeHuil. OHO
OCYIIECTBIISIETCS] METOAAMH, [TO3BOJISTIOIIUMHE OLIEHUBATH BJIa)KHOCTh IIOPOJ] B KOPEHHOM 3aJIeTaHuH, —
PaarON30TOIHBIMHY U dIlekTpoMeTpuueckumu (1. 6.2.8).

6.3.6. Habmooenue 3a usmeHeHuem 2nyOUHbL CE30HHO20 U MEXHOSEHHO20 NPOMEP3aHUs U
NPOMAUBAHUs OUCNEPCHbIX U CKAIbHBIX NOPOO NOIKHO OCYIIECTBISITHCS MO METOAMKE PEXHUMHBIX
U3MEpPEHUul, ¢ MPUMEHEHHEeM B KauecTBe OCHOBHBIX MeToq0B BO3, MIIB, BCII, pa3nuuHbix BUIOB
Kaporaxa, Tepmomerpud, PBII, a Taxxe BcnomorarensHeix — I1C, U9M3, PJI3.

6.3.7. Habmooenue 3a uzmeneHueM HANPANCEHHO20 COCTOSHUSL, 803HUKHOGEHUEM U PA3GUMUEM
mpewur TIPOU3BOIUTCS HaubOoee 3pPEeKTUBHO ¢ MOMOIIBIO ceiicMOMeTpuYecKux Meromos — MIIB,
BCII, celicMu4eckoro mpocBeYMBaHMs, METOJIOM aKyCTHUECKOH 3MHUCCHH, a TaKKe C IPHUBICYCHUEM
Pa3IMYHBIX BUJOB KapoTaxka, pe3UCTHBUMETPUH B CKBR)KMHAX W BOJOEMax, rpaBUMETpUH. B kauecTBe
BCIIOMOTATENIbHBIX METOAOB PeKOMEHyeTcs ucnoib3oate EMOMII3 u EIN.

6.3.8. Bowissrenue, nabmoodenue u npocHo3 cCMeweHuss Macc 20pHulx nopod. Ilpu uccienoBaHusIxX
MIPOLIECCOB CMELIEHUs] Macc TOPHBIX TMOPOJ C MOMOIIBI0 FeOpU3NYECKUX METOJOB MOTYT PEIIaThCs
CIIE/IYIOIIHE 3a]auH:

JIOKaM3aIHsl MECT HAPYIICHHUsI CIUIONIHOCTH MAaCCHBOB FOPHBIX MOPOJ (METOMBI 3IEKTPOPA3BEIKH
U celicMOpasBeIKH B MOJM(UKAIMSIXK BEKTOPHBIX HAOJIONEHWH W KapoTa)ka CKBaXKHH, I'a30BO-
9MaHalMOHHAs CheMKa, TpaBupa3Benka, Metonsl EUOMII3 u akycTHUECKO# IMUCCHH);

OMpeNieNicHHe BPEMEHH Havala CMENICHWH W ero mporxHo3 (Te e MeToAbl B MOAU(MHKAIMIX
BBICOKOTOYHBIX PEXXHUMHBIX HAOIIOICHUIA);

ompeieNICHHe CKOPOCTEil M BETMYMHBI CMEIeHHH (peXUMHBIC TPOGHIIbHBIC U CKBaXUHHBIC PabOThI
Pa3TUYHBIME METOIAMH TIPU TEOC3UIECKOM MPUBA3KE TOUCK HAOIFOICHIS).

6.3.9. Hzyuenue onacmvix 2eonocuyeckux U UHICEHEPHO-2€0N02UYECKUX NPOYECCO8 C TIOMOIIBIO
reo(pU3MIECKUX METOMIOB CIIeAyeT BBITIONHATH B cOOTBeTCTBUH ¢ myHkTamu CIT 11-105-97 (vacts I1):

W3BICKaHMS B pailoHaX Pa3BUTHs CKJIOHOBBIX IporeccoB — 11. 4.2.6;

M3BICKaHMS B pailoHax pa3BUTHs Kapcra — II. 5.2.5;



M3BICKaHUS B PalOHAX Pa3BUTHS MPOIIECCOB MepepadOTKU OSpPEeroB BOMOXPAHMIUIL — I1. 6.2.6;

M3BICKaHMs B pailoHax pa3BuUTHs cenedl — 1. 7.2.5;

M3BICKaHUS B PaliOHAX Pa3BUTHA MOATOILICHUS — 11. 8.2.7.

BbI00p MeTOZIOB A1l pelIeH s 3a/1a4, IEPEYUCICHHBIX B KaXKJIOM U3 3THUX ITYHKTOB, MPOH3BOAUTCS
B COOTBETCTBHU C TpeOoBaHUsIMU pa3zaenoB 6.1— 6.3 u npunoxenuem /1.

6.4. CeiicMu4yeckoe MUKpPOpPaiioHNpoOBaHHe

6.4.1. 3agaya celicMHYECKOI0 MHUKPOPaOHUPOBAHUS 3aKIIOYAETCSl B OLCHKE BIIMSHHS MECTHBIX
YCIOBMI Ha XapaKTEPUCTUKU CEHCMUUYECKHX KolleOaHWiH. MeCTHBIE YCIIOBUSI OMNpENelsoTCs
CTPOEHHEM, COCTaBOM M CBONCTBaMH TPYHTOB, pelibepoM, 0OBOIMHEHHOCTHIO M HEKOTOPBIMU JIPYTUMHU
(dakxTopamu.

6.4.2. [1pu BHINOITHEHUH CEHCMIYECKOr0 MUKPOPAHOHUPOBAHUS ONpeNesieHHe CTPOSHNUS, COCTaBa U
CBOMCTB TPYHTOB, TIOJIOXKEHHUSI YPOBHS IOA3EMHBIX BOJ NMPOM3BOIUTCS B COOTBETCTBUM ¢ mil. 6.1.2,
6.1.5, 6.2.8. CxopocTH IpONOJIBHBIX M TMONEPEYHBIX BOJH W XapaKTEPUCTUKU HX 3aTyXaHUs H
TIOTJIOIIEHHSI, UCTIOIb3yEMBIE ISl OLEHKU TPUPAILEHUs] CeCMUYECKO MHTEHCUBHOCTU U COCTaBIICHUS
MOZIENIN CEIICMUYECKOr0 pa3pe3a C LEeNbI0 NPOBEICHHUS IMOCIEAYIOIUX PacyeToB, ONPENEIIOTCS
nomotipio HazeMHoit (MIIB, oauHouHOE ceficMozonaupoBanue) u ckBaxkunHo# (BCII, CII, MII, CK)
celicMOpa3BeaKi. AMIUIUTYIHO-YACTOTHBIE XapaKTEPUCTHKH OXXHIAEMBIX CEHCMHUUECKHX KOJieOaHH
OIPEJICIISIOTCSl  MHKEHEPHO-CEHCMOJIOTMYECKUMI METOJIaMH, KOTOphIE HE TPHHATO OTHOCHTH K
COOCTBEHHO TeO(U3MYECKUM HCCIEJOBAHUSAM, @ HMMEHHO. PETHCTpAlMed 3eMJIETPSCEHUH MalbIX
SHEPrHid, MUKPOCEHCM, peke — B3PBIBOB M CHIIbHBIX 3eMJICTPSICEHHH.

6.4.3. Pacyer KOJIHMYECTBEHHBIX XAPAKTEPUCTHK CEHCMHUYECKHUX BO3zeicTBUil (yCKOpeHHid,
peoOIafalonyx NepHoIOB U IPOJOIKUTEIBHOCTU KONeOaHUH, akceneporpaMM, CIIEKTPOB PeaKIuy U
T.JI.) TIPOBOUTCS C HCIONB30BaHUEM CIICIUATIBHBIX KOMIBIOTEPHBIX MPOrPaMM Ha OCHOBE Mojerneit
celicmmueckoro paspesa. Tpedyembie mo CHull 11-7-81* akceneporpamMmmbl MOTYT Takke IOAOUPATHCS
13 OaHKa JaHHBIX WIIK CHHTE3UPOBATHCS T10 PSY BXOIHBIX ITApaMETPOB.

7. COCTAB TEO®U3NYECKHNX UCCJEJTOBAHUM ITPU MTH)XEHEPHO-
I'EOJIOTHUYECKUX U3BICKAHUAX

7.1. Hacrosmwuii pa3gen ycraHaBiuBaeT OOIIME TEXHUYECKHE TpPeOOBaHUS K BHIIIOJIHEHHIO
CJIEIYIOLIUX BHIOB paboT, BXOJSIIMX B COCTaB IeO(pU3NUECKUX HCCIICOBAHH!

cOop 1 00paboTKa MaTEPUAIOB U3BICKAHUI U UCCIICIOBAHUM MPOIILTBIX JICT;

pa3paboTKa mpOorpaMMBbI FeOPpU3UUCCKUX UCCIICTOBaHN;

PEKOTHOCIIMPOBOYHOE 00CIIeI0BaHHE;

TIOJIEBbIE TeO(U3NUECKHE HCCIIETOBAHUS;

nabopaTopHbIe reo(pU3NYECKHE HUCCIIEOBAHUS TPYHTOB, ITOA3EMHBIX W TIOBEPXHOCTHBIX BOJ;

o0creroBaHe TPYHTOB OCHOBAHUH (DYHIIAMEHTOB CYLIECTBYIOUINX 3JIaHUI U COOPYKEHUIA;

CTalMOHApHBIE  reodusmdeckue  HaOmomeHuss  (JIOKANbHBIH  MOHHTOPUHT  KOMITIOHEHTOB
T€OJIOTHYECKON CPeJIbl);

KaMepasbHass 00pa0oTka MaTepualioB TeO(H3MUYECKUX HWCCICIOBAaHUN, WX WHTEpHpETanus Hu
COCTaBJICHUE TEXHUYECKOTI'O OTYETa.

7.2. Coop m o0padoTKa MATEPHAJOB M3BICKAHMI M WCCIeTOBAHHI MPOULIBIX JIeT
BBITIONTHSOTCS TIPH MHXKEHEPHO-TEOJIOTHUSCKUX U3BICKAHUAX ISl KAXKIOTo dTamna (CTaanuu) pa3paboTku
MIPEANPOEKTHON U TPOEKTHOH JOKYMEHTAllMM C y4eTOM pPEe3YJbTaTOB cOOpa Ha MpeAIIeCTBYIOUIEM
sTane. XapakTep M 00bEM MaTepHajoB JODKHBI OTBeYaTh LENSAM W3bICKAaHHWH, YCTAHOBJIEHHBIM
TEXHHYECKHUM 33/IaHHEM 3aKa34HKa.

CO6op u 00paboTKa reoPU3NIECKUX MaTePHaIOB BHITIONHSIIOTCS JUIS:

BBIPaOOTKH anpropHO# (usuko-reosoruyeckoit mojeu (OI'M) uccneayemoit TeppUTOpUH;

OLIEHKH BO3MO)KHOCTEW pAa3JIMUHBIX TeO(PU3NYECKUX METOJOB B KOHKPETHBIX HH)KEHEPHO-
Te0JIOrMYEeCKUX U re0(pU3NIECKUX YCIOBUSIX;

YCTaHOBJIEHUS 3a1a4 MH)XEHEPHO-T€OJIOTMYECKUX HM3BICKaHUH, TPEOYIOUIMX pPEIIeHUs] C MOMOIIBIO
reoM3M9IecKuX MCCIe0BaHuUH;

BBISBJICHUs] OOBEKTOB M3Yy4€HHs, a TaKKe IUION[afeld M TpaHMI[ MPOBEJCHUS TeOPH3MIECKUX
HUCCIIEIOBAaHUMT;

OLIEHKH YCJIOBHI BBIMIOJIHEHHS pa0OT: OTKPBITOCTh TEPPUTOPHHU padoT, HAJTMIHE 3aCTPOUKH, penbed
U IIp.

B cocraB MaTepuaiioB, moyiekanux coopy u 0000IIeHHI0, KpoMe MepeurcieHHbX B m. 5.2 CIT 11-
105-97 (uacts 1), cmemyer BKJIIOYATH CBEACHUS O (U3MYECKHX CBOWCTBAX MOPOA HCCICAYEMOrO



peruoHa, ux reo(pU3NIECKUX MapaMerpax, a TaKKe O CBSI3SIX MEXK/Y STHMH CBOHCTBAMHU M UHKEHEPHO-
TEOJIOTHIECKUMHU XapaKTEePUCTHKAMH MOPO/I.

[To pesynpraram cObopa, 0OpabOTKH M aHaNIM3a MaTEPHAIOB U3BICKAHUI MPOULIBIX JIET U IPYTUX
JAHHBIX B MPOrpaMMme reo)U3NUeCKUX HCCIICTOBAHUN M TEXHHYSCKOM OTYeTEe JODKHA MPUBOAUTHCS
XapaKTePUCTUKA CTEMEeHH TeOpH3UICCKOH H3YUEHHOCTH HCCIeNyeMOH TEPPUTOPUM W  OIEHKa
BO3MOXHOCTH HCIOJBb30BAHMS 3THX MATEPHAIOB (C y4eTOM CpOKa WX JABHOCTH) MJIs pElICHHS
COOTBETCTBYIOIIMX MPEAIPOSKTHBIX M MPOCKTHBIX 3a1a4.

B03MOXHOCTh HCIOb30BAHUS MAaTEPHATIOB H3BICKAHUI MPOILIBIX JIET B CBA3U C JABHOCTHIO HX
noydeHust (€CaM OT OKOHYAHHS H3BICKAHUM 10 Hayalla MPOEKTHPOBAHHS MpoInio Oonee 2—3 JieT)
ClieyeT YCTAHABIUBATH C YIETOM MPOMCIISIIINX U3MEHEHUH Ha TEPPUTOPHUH H3bICKaHHUIl penbeda,
THAPOTEONIOTMYECKUX YCIOBHUIM, TEXHOTCHHBIX BO3/CHCTBHIA. BBIBICHHE 3THX H3MEHEHHH Cliemyer
OCYIIIECTBIIATh MO Pe3yIbTaTaM PEKOTHOCIIMPOBOYHOTO OOCIEOBAHUS HCCICAYEMONH TEPPUTOPHUH,
KOTOPOE BBIMOTHACTCS JI0 Pa3pabOTKU MPOrpaMMBbl HH)KEHEPHO-TE€OIOTHIECKHX N3BICKAHHH.

7.3. Pa3zpaforka mnporpaMMmbl reo)M3MUeCKHX HMCCIEIOBAHMIA BBIMONHICTCS Ha OCHOBE
TEXHHYECKOTO 3aJaHUsl 3aKa34yWKa, HCXOMS W3 0JTama MPEANpPOCKTHBIX paboT WIH  CTaIuH
MpOoeKTUpoBaHus (MPOeKT, pabouast JokyMeHTanust) B cootBerctBuu ¢ 1. 4.8 CIT 11-105-97 (wacts |).

7.4. PeKOrHOCHHUPOBOYHOE 00CI€I0OBAHUE BBIMONHICTCSA Uil YTOYHEHHS Ha MECTe YCIOBUH H
0COOEHHOCTEH BBITIONHEHHS MOJIEBBIX reodu3nueckux uccnemnopanuii. OHO MPOU3BOAUTCS BU3YAIBHO,
a TakKe, NP HEOOXOMUMOCTH, B MHHHUMAILHOM OOBEME C IMOMOIIBIO Haubonee MOOWIBHBIX H
HEJIOPOTOCTOSIIMX METO/IOB [Tl YTOUHEHHUSI METOAUKHU U TEXHOJIOTUH POBEICHUs padoT.

7.5. MoseBble reopu3nyecKue UCCAETOBAHUS BBINOIHAIOTCS NPH HHXEHEPHO-T'COIOTHUECKUX
M3BICKAHUAX HAa BCEX CTaausax (3Tamax) npoektupoBanus B coorBerctBiu ¢ CHull 11-02-96 u CIT 11-
105-97 (vactu I-V).

IMepeueHpb peniaeMbIX B MpoLecce MOMEBbIX TeOQU3MISCKUX HUCCIIeMOBaHMI 3a1au 1 TpeOOBaHUS K
HCTIONB3YEMBIM TIPH 3TOM METOJ[aM H3JIOXKEHBI B pasjenax 4—~6.

[MoneBblie reohU3MIECKUE UCCITETOBAHUS BBIOIHSAIOTCS, KAK MPABUIIO, B KOMIUIEKCE C HH)XEHEPHO-
reojie3nueckuMu paboramu. JIJisi HHTEPIPETAIMU ONYyIaeMbIX FeO(H3MISCKUX JAHHBIX HEOOXOMUMBI
MepeHeCeHHe B HATYPY M IUIAHOBO-BBICOTHAsl MPHUBSI3KA TOYEK HAOMIONCHHH C TOYHOCTHIO,
COOTBETCTBYIOIIEH AeTadbHOCTH (Maciitaby) BhimonHseMbix pabor (mm. 5.216 — 5.218 CIT 11-104-
97). Tlpu BBINOMHEHHH TeO(PU3NUECKUX HCCIENAOBAHUN B CKBa)XHHAX CIEMyeT, Kak IMPaBUIIO,
HCTIONB30BaTh CKBAXWHBI, TPOOYPEHHBIC [UI WHXCHEPHO-TCONOTHYCCKUX meneid. TpeboBaHus,
IpenbsBIsieMble K Ipoxoake (cmocobam OypeHus), OOOpYZOBAaHHIO U COXPAHECHHIO CKBaXKHH,
OMPEIEISIFOTCS BBIOPAHHBIMU METOJIAMH T€O(PHU3UUECKUX CKBAKMHHBIX UCCIICTOBAHHIA.

Omnpenenenne 00bEMOB  reopu3uyeckux paboT (KOJHMYECTBA W CHCTEMBI  Pa3MEIIeHHs
reodu3MIeCKUX MPOoQuiIeii U TOYEK), a TaKkKe OYEPEAHOCTh UX HCIONHEHHUsS (OTHOCHTENBHO APYTUX
BHUJIOB M3BICKATENILCKUX PabOT) CIEAyeT MPOU3BOAUTH B COOTBETCTBUH C 1. 4.11.

leodusuueckre HCCICIOBAHUS HA  ONOPHBIX  (KIFOYEBBIX) yYacTKaX C  BBIMOJHEHHEM
MapaMeTpUUECKUX H3MEPEHUH MPOU3BOIATCS OMHOBPEMEHHO C HM3YYCHHEM TIeONIOIMYECKOH Cpejibl
KOMILIEKCOM JIPYTHX BUIOB paboT (MPpOXOAKON TOPHBIX BHIPAOOTOK, 30HIUPOBAHHEM U OMpEACIeHUEM
XapaKTePUCTUK TPYHTOB TMOJICBBIMU U JTAOOPATOPHBIMU METOIAMH), YTO HEOOX OZIUMO ISt 0OECIICUCHHSI
TpebyeMoi TOUHOCTH UHTEPIPETAIIMU TeOPU3NUECKUX MATEPUAIIOB.

Omnpenenenne (U3NKO-MEXaHUUECKUX XAPAKTEPUCTUK TPYHTOB MO pE3yNbTaTaM TreO0(H3HMICCKHUX
HCCIIEJOBAaHUH CIIEYET MPOU3BOIUTH B COOTBETCTBHH C 1. 6.2.

7.6. CtanuoHapHble reopusnyeckue HaOMI0AeHHs (JTOKAJbHBIIE MOHUTOPHMHI KOMIIOHEHTOB
reoJOru4ecKoi cpeapl) cieayer BHIMOIHATH B cooTBeTcTBHU ¢ M. 5.10 CIT 11-105-97 (uacts 1) B
CIIOKHBIX ~ WHXKCHEPHO-TCONOTHYCCKUX ~ YCIOBUSX JJIS COOPY)XEHHH  TOBBIIIEHHOTO  YPOBHS
OTBETCTBEHHOCTH C IIENTBIO U3yUCHHUS:

JMHAMHUKH PA3BUTHS OITACHBIX T€OJOTHUYECKUX U MH)KCHEPHO-Te0JOTHYECKUX TPOLIECCOB;

W3MEHEHHUH COCTOSIHHS M CBOWCTB TPYHTOB, YPOBEHHOTO, TEMIEPATYPHOTO M THAPOXUMHIECKOTO
PEXKUMOB MOA3EMHBIX BOJI, TITYOHH CE30HHOTO MIPOMEP3aHHUs U OTTAUBAHUS TPYHTOB;

W3MEHECHHUH COCTOSIHHS TPYHTOB OCHOBaHHS (DYHIAMEHTOB 3[aHHU U COOPY)KCHHUH, B TOM YHCIE
COOPYKEHUI MH)KEHEPHOH 3alUTHI,

H3MEHCHHH 9KOJOTHUECKON 0OCTaHOBKH.

MOHHUTOPHHT ClieqyeT HAYMHATH MPU H3BICKAHUAX IS Pa3pabOTKHU MPEAPOSKTHON JOKYMEHTAIIUH
WITH TIPOEKTA U TPOIOJDKATH B MPOIIECCE CTPOUTENBCTBA M IKCIUTYaTAllH OOBEKTOB IS OMIEPATHBHOTO
pearupoBaHusl Ha BO3MOYKHOE Pa3BHTHE OIMACHBIX TEONOTMYECKHX U HHXEHEPHO-TEONOrMYECKHX
MPOIIECCOB HITH CYIIECTBEHHbBIC H3MEHEHHS SKOIOTHYECKONH 0OCTaHOBKH.

CoctaB reopusnyeckux pabOT MPHU MPOBEACHUU MOHHUTOPHHTA, CHCTEMY Pa3MEIICHHS MTyHKTOB
HAOMIOAATEILHOH CeTH, 00BbeMBl padoT, NEPHOIUYHOCTH, MPOJODKUTECIBLHOCTh HAOTIONCHUA U
TOYHOCTh HW3MEPEHHIl CJeAyeT BBHIOMpAaTh B 3aBHCHMOCTH OT 3Tama (CTaauu) HpPOSKTUPOBAHHMS,



CJIOKHOCTH MH)XEHEPHO-TEOJIOTHYECKUX YCIOBHUM, YPOBHEH OTBETCTBEHHOCTH 3/J[aHUH U COOPYKEHHUH,
MpeANoIaraeMol  JUINTEIbHOCTH IPOSIBJICHUS ONACHBIX TE0JOrMYEecKUX IIPOIECCOB, pa3Mepa
UCCIEeyeMO# TeppUTOPUH U OOOCHOBBIBATH B ITPOrpaMMe M3bICKaHHH.

[IponomKUTeNnsHOCTh HAOMIONEHUH TOJDKHA MPEBBIIATH JIUTEIBHOCTD MIPEojiaraeMoi akKTHBHOM
(a3l pa3BUTHSI OMACHOTO T'EOJOTHUYECKOro Ipolecca W ObITh HE MEHEEe OJHOro LWKJIa WM CE30Ha
nposBIeHust Tporiecca. Yacrora (MeproMIHOCTD) HAOIIOMCHUH TODKHA 00ECIICYNBATh PETHCTPAIIHIO
9KCTpeMaNbHbIX  (MAaKCHMAaJbHBIX W  MHHUMAIbHBIX) 3HAYCHHH  M3MEHEHHS  KOMIIOHEHTOB
T€0JIOrMYECKON Cpe/Ibl 3a Iepro HAOIIOICHU .

CranuoHapHbele reodusnueckue HalOro7eHUs (M3MEpEeHUsI) ClenyeT MPOBOAWTH HA CIICIHATBHO
000py/I0BaHHBIX MYHKTaX HaOMIOAATENbHOM ceTH (IUTONIAAKaX, y4acTkax, mpodWwisix u 1p.) ¢
3aKpEIUIEHHBIMU JITATYMKAMU U MPUEMHHUKAMH WITH 10 CETH, 3aKPEIUIEHHOW Ha MECTHOCTH B IpOIIECcCe
WH)KEHEPHO-TEO0JIOrNYECKIX M3BICKaHHUH.

B mpouecce (yHKIMOHMpPOBAaHHMS MOHUTOPHHTA CJEOYET COBEPIIECHCTBOBATH HAOJIONATENBHYIO
CeTh, OCYIIECTBIIATh €€ pPa3BUTHE (COKpAICHHE), YTOUHATh 4acTOTy (MEPHOMUYHOCTD) HAOIIOMICHHIA,
TOYHOCTh M3MEPEHHH U JIp. B COOTBETCTBUM C pPE3yJabTaTaMH H3MEPEHHH, IONY4eHHBIX Ha Ooiee
PaHHUX IMKIAaX U3MEPEHUH.

7.7. JladopaTopHble TeopH3NIeCKHE MCCIETOBAHNSI TPYHTOB, NMOA3EMHBIX H MOBEPXHOCTHBIX
BOJI ClieyeT BRIMOMHSITH B coorBeTcTBHU ¢ CIT 11-105-97 (wacts 1), CIT 11-102-97 u CIT 11-108-98 ¢
LEJTBIO!

MOTy4eHHs1 HeOOXOIMMBIX TTAPaMETPOB ISl HHTEPIIPETALMU PE3YIbTATOB TOJIEBBIX T'e0(pU3NIecKuX
HaOJIIOIEHU;

OIlEpaTHBHOW OIIEHKH COCTaBa, COCTOSIHUS, (DU3UUECKHX, MEXAaHWYECKHX, XMMHUYECKHX CBOMCTB
TPYHTOB;

TIOJTYYEeHHs! IAHHBIX JUIsl YCTAHOBJICHHS KOPPEISIIMOHHBIX CBSI3EH;

OIpe/IeIeHUs] MPEACTABUTEILHOCTH U OJHOPOJHOCTH 00pas3loB, MCCIEAYEMBIX JAPYTUMH BUIAMH
71200paTOPHBIX UCIIBITAHU,

OITpeIeIeHUs ITOKa3aTelied arpeCCHBHOCTY ¥ KOPPO3HOHHOW aKTUBHOCTU TPYHTOB;

OITpeIeIeHUsI arPECCUBHOCTH BOJIBI K OETOHY U CTAJIbHBIM KOHCTPYKIIHUSIM;

OLIEHKH BJIMSHHS XUMHYECKOI'O COCTaBa IMOJ3EMHBIX BOJ Ha Pa3BUTHE KapCTOBO-CY(H(O3MOHHBIX
TMIPOLIECCOB;

O00HapyKeHHs1 HICTOYHUKOB 3arpsI3HEHUS U BBISIBIICHHS OpeoJia 3arpsi3HEHHS OA3EMHBIX BO/I.

Bei6op Buga u cocraBa Ja0OpaTOpHBIX reO(H3MYECKUX OIpEICICHHH XapaKTepUCTUK IPYHTOB U
BOJIBI CJIEAYET MPOU3BOIUTH C YYETOM BBINOJHEHHBIX CTaHAAPTHBIX J1aOOPAaTOPHBIX MCCIENOBAHUNA U
HaJIM4Usl pa3paboTaHHBIX re0(PU3NIECKUX JJa00PaTOPHBIX METOJIOB.

7.8. O6cnenoBanye ¢ MOMOLIbIO reo()M3NIECKNX METOIOB TPYHTOB OCHOBaHMii pyHIaMEHTOB
30aHMI M COOPY’KeHHii CledyeT NPOBOIUTH MPHU HX PACHIMPEHHUH, PEKOHCTPYKIUHU U TEXHHYECKOM
MEPEBOOPYKEHUH, CTPOUTEIHCTBE HOBBIX COOPY)KEHHI BONM3U CyliecTBYOMmUX (B Mpeaenax 30HBI
BJIMSHUSL), a TAKKE B clydae nedopMaiuii U apapuii 371aHuil U COOPYKESHHIA.

IIpu obOcienoBaHMM  HEOOXOOUMO  ONPENENATh HM3MEHEHHS] TEeOJIOTHYECKOr0  CTPOCHWUS,
THJPOT€OJIOTMYECKUX YCIIOBUH, COCTaBa, COCTOSIHUSI U CBOWCTB T'PYHTOB, aKTHMBHOCTH HH)KEHEpPHO-
T€0JIOTMYECKUX MPOIECCOB C LIENBIO TOMYYESHUS JAHHBIX IS PEIICHUS CIIEAYIOUINX 3a/1a4:

orpe/ieJIeHue BO3MO)KHOCTH HAJICTPOHKH, PEKOHCTPYKIUH 3JIaHUH U COOPY)KEHHI C YBETHYCHUEM
BPEMEHHBIX U TIOCTOSTHHBIX HArpy30K Ha ()YHIaMEHTHI;

yCTaHOBJIEHHE NpU4uH fedopmanuii U pa3pabOTKu Mep UIs NPEJOTBpAIleHUs] UX JajbHEHIIero
pa3BUTHSL, a TAKXKE BOCCTAHOBIICHHS YCIIOBUI HOPMAaJIbHOW SKCIUTyaTalluy 3/IaHUH M COOPY>KEHHH;

OIpeJIeJIeHUe COCTOSIHUSI TPYHTOB OCHOBAHHMS, BO3MOXXHOCTH W YCIJIOBUH JOCTPOWKH 3JaHHH U
COOPY)KEHUH TIOCIIE JUTUTENBHON KOHCEPBALUKM UX CTPOUTENILCTBA;

OIpe/IeJIeHUe COCTOSHUSI MECT MPUMBIKAHUS 3/JaHUH-NPUCTPOEK K CYIIECTBYIOUIMM 3JaHHSIM U
pa3paboTKu Mep O 00ECIEUCHUIO UX YCTOHYHUBOCTY;

BBISICHEHHE T[PUYHMH 3aTalUIMBaHUs W IOATAIUTMBAHUS IIOJBAJIOB M JPYIHX I10A3€MHBIX
COOPYKEHUH.

B mporiecce o0cneoBaHus TPYHTOB OCHOBaHHM (DyHIAMEHTOB MOYKET BBIIOIHATLCSA 00CIICIOBAHIE
KOHCTPYKTHUBHBIX 3JIEMEHTOB 3[aHUHl U COOPYKEHHMH II0 OTIEIbHOMY TEXHUUYECKOMY 3a/IaHHIO
3akasunka. ['eousnyueckne 0OCIeTOBaHUS KOHCTPYKTHBHBIX 3JI€MEHTOB ((YHAaMEHTOB pa3iUYHON
KOHCTPYKIIUH, OIOp, OTACIbHBIX CBail, HECYIINUX CTEH, MEPEKPHITHA M Jp.) BBITONHIIOTCS, Kak
NPaBWIIO, TIPU HMX PEKOHCTPYKUMH WM JIMKBUAALMH C IEJIbl0 OOHApYKEHHS B HHUX JE(EKTOB,
YMEHBIICHUsI HECYILIEH CIIOCOOHOCTH, M3YUEHHsI PA3BUTHSI HANPSHKEHHOTO COCTOSTHUSI.

7.9. KamepaabHyw o00padoTKy MaTepuajoB TreoQH3MYeCKHX MCCIETOBAHHIA W WX
HHTEPNPETANNI0 HEOOXOANMO OCYIIECTBIIATH C Hayalla BHIOJHEHHMS MOJIEBBIX paboT M 3aBepIIaTh ee
OKOHYATENFHOW 00pabOTKOW MONyYEeHHBIX MAaTepualioB, COCTABJICHHEM TEXHUYECKOro OT4YeTra o



reopU3nIecKux paboTax JIMOO COCTABJICHUEM pa3ieia B OOIIUI TEXHHUECKUH OTYET O pe3yybraTax
HHXEHEPHO-TEOIOTMYECKHUX U3BICKAHHUIA.

Tekyriyro 00paboTKy MaTepUaioB, B TOM YHCIIE UX HUHTEPIPETAIHNIO, HEOOXOIUMO IIPOU3BOIAUTH C
eI o0ecriedeH s KOHTPOIIS 3a MONHOTOM M Ka4eCTBOM reo(U3HIECKHX paboT U CBOCBPEMEHHOM
KOPPEKTUPOBKH MPOrPaMMBbl HMX BBIIOJHEHHS B 3aBUCHMOCTH OT TOJYYCHHBIX MPOMEXYTOYHBIX
pe3yabTaToB.

B mporecce Tekyiieii 0o6paboTKH TeohU3MISCKUX MATEPUATIOB OCYIICCTBISIOTCSA YBSI3KA MEXKIY
co00ii Pe3ysbTATOB OTACIBHBIX BHIOB TeOMU3UUYECKUX W JPYIUX HHKEHEPHO-TEONOTHYECKUX pabdoT,
COCTaBIICHHE TPEABAPUTEIBHBIX T'€0J0r0-Te0pU3nIECKUX pa3pe3os, KapThl (HaKTHUECKOTO MaTepHaa,
MPEIBAPUTEIBHBIX HHXECHEPHO-TEONIOTHYECKHX W THAPOTCONIOTMYECKHX KapT U IMOSCHHUTEIBHBIX
3aITHCOK K HHM.

Ilpn oOKOHYATEeNbHOW KaMepalbHOH 00pabOTKE MPOM3BOIATCS YTOUYHEHHE M JOpadoTKa
MPEICTaBICHHBIX MPEABAPUTENBHBIX MATEPHAIIOB, MX HHXEHEPHO-TCOJOTHUCCKAsl MHTEPIpETAIns U
COCTaBIICHHE 3aKITIOUUTEIBHOIO TEXHUYECKOTO OTYETa O pe3yibTaTax reopU3nIeCKUX MCCIeIOBAHHI,
KOTODBIN TOMKEH COJEpP)KaTh JaHHbIE, MPEIYCMOTPEHHbBIC POrpaMMoii paboT, a Takke 000CHOBAHHS
JIOMYIICHHBIX H3MEHEHHUI TIPOrPaMMBI.

IMoneBasi TexHUYECKAss TOKYMEHTAIMs, KaK MPABUIO, HE BXOAWT B COCTAB TEXHHYECKOTO OTYETA
(3akiTroueHMs), 3aKa3YMKy He TEepENacTCsi W XPaHUTCS B apXHBE OPTaHW3alliM, BBIMONHSIBIICH
reopU3MIECKHe UCCIICI0BAHMS, KPOME CIIEIHATBHO OTOBOPCHHBIX YCIIOBHI B TEXHHYESCKOM 33 aHHU.

OdopmiieHre TEKCTOBBIX M TpapUUECKUX MAaTepPHAIOB JODKHO COOTBETCTBOBATH TPEOOBAHHAM
CHull 11-02-96, mpeassBisieMbIM K MaTepHajaM WH)KEHEPHBIX W3bICKAHWH JJIsl CTPOMTENBCTBA Ha
COOTBETCTBYIOIEM dTare (CTaJuu) MPOSKTHPOBAHUSI.

Ipu rpadudeckoM OGOPMIICHHH HHXEHEPHO-TeODU3IMICCKUX KapT, Pa3pe3oB M TeONOrMYECKHX
KOJIOHOK YCJIOBHBIE 0003HAYCHHS 3JIEMEHTOB TreOMOP(OIOrHH, THAPOTrEOIOrHH, TSKTOHHKH, 3aJIeTaHusI
CITOEB TPYHTOB, & TaKKe 0003HAYEHHUS BUIOB IPYHTOB M UX JIUTONOTHYECKUX OCOOCHHOCTEH ClieayeT
ocytecTBiATh B cootBercTBUH ¢ [[OCT 21.302.

8. TEO®U3NYECKHUE UCCJIIEAJOBAHUS TP UHXXEHEPHO-TEOJIOT'HYECKHUX
W3BICKAHUSX 1151 PASPABOTKHU NPEJAIPOEKTHOM TOKYMEHTAIIAA

8.1. Teodusnyeckue WCCIEIAOBAHUS @PUH M3BICKAHUAX JUIA  Pa3spabOTKU  PEANPOSKTHOM
JIOKYMEHTAI[MK JOJDKHBI 00€CIeYMBaTh MOMyYEHHE MATepUalioB M JAaHHBIX /IS BBIOOpA IUIOIIAKH
(Tpacchl) CTPOMTENLCTBA, ONPEIeeHUs 0a30BOM CTOMMOCTH, MPUHSATHS MPUHIUITHAIBHBIX PEIIEHHH 110
HWHXXEHEPHOH 3aluTe 00hEKTOB CTPOMTENHCTBA U OIICHKH BO3/CHCTBHS OOBEKTOB HA T'€OJOTHUCCKYIO
cpeny.

8.2. B cocTaB paboT mpu reopu3nIecKux UCCIEAOBAHUAX s 000CHOBAHUS MHBECTUIIUI BXOJIST:

cOop, 00paboTKa M aHAIN3 MAaTEPUAJIOB U3BICKAHUH MPOIILIBIX JICT,

yJacTue B ACMU(GPUPOBAHUU a3p0O- H KOCMOMATEPHAIOB M a3pOBU3yabHBIX HAOMIOeHH! Ha Gase
JAHHBIX, MOJYYEHHBIX IIPU MAapIIPYTHBIX HAOJIOJEHUSAX B MPOIECCE PEKOTHOCIHPOBOYHOTO
00CJIeoBaHus WM HH)XEHEPHO-TEOJOTHUECKOW CHhEMKH, B COCTAB KOTOPBIX IO COIJIACOBAHHUIO C
3aKa34YMKOM BKJIIOUAIOTCS M HA3eMHBIE re0(pU3NIECKHE METOIBI.

Cpenn Ha3eMHBIX TeODU3MIECKUX METOMOB HCIOIB3YIOTCS, KaK MPaBMIlo, 3jektpopassenka (11,
B33, PJI3) u ceiicmopasBeaxka (MIIB), KOTOpble HaWIydIIAM 00Opa3oM YIOBIETBOPSIOT OCHOBHBIM
KPUTEPHUSIM ONTHMAJIBHOIO KOMILIEKCA, M3JI0KEHHBIM B 11. 4.8,

8.3. Teousnueckre UCCIEIOBAHUS BBIMOIHIIOTCS MO0 CETH MPOQHIEH, I'yCTOTa KOTOPBIX M IHar
HAOTIOJCHUI 3aBUCAT OT KaTETOPUU CIOKHOCTH HHXKEHEPHO-TE€OJOTHUECKUX YCIOBUM W YPOBHS
OTBETCTBEHHOCTH 3[aHUi U coopyxeHuil. B coorserctBuu ¢ m. 6.7 CIT 11-105-97 (wacts |) Ha
UTOIIAIKaX HAMEYaeMOT0 CTPOUTENIBCTBA CETh re0(pU3NUECKUX HAOIIOICHH TOMKHA COOTBETCTBOBATh
JIETATbHOCTH WH)KEHEPHO-TCOJIOTHYEeCKOM cheMku MacmTaboB  1:25000—1:10000. KomuvectBo
npoduiteil M TOYeK reodusHUEcKHX HAOMIOACHHH Ha 1 KM® IUIOMAAM CHEMKH ONPENCISeTCs B
COOTBETCTBHH C MPUIOKEHUEM b.

8.4. Ha nuHeiHbIX 00beKTaxX HAOMIOACHUS BRITONHAIOTCS B Macitade 1:50000—1:25000 B nonoce
TPacChl JHMHEHHBIX COOPYKEHHH IO MPOGHISAM, PACIIOIATaOIMMCS MPEUMYIIECTBEHHO IO OCSIM
KOHKYPHUPYIOIIMX BAPUAHTOB TPACCHI. PacCTOsSHUE MEXIY TOYKAMU 30HIUPOBAHMS 110 TPAcce CIeAyeT
YCTaHABJIMBATH B 3aBHCUMOCTH OT YPOBHS OTBETCTBEHHOCTH COOPY)KEHHH, MPOTSHKEHHOCTH M
CIIO)KHOCTH MHXKCHEPHO-TeoIormdeckux yenosuit B mpenenax or 500 mo 1000—3000 wm.

I'mybuna wWccrmemoBaHuil JOMDKHA OOecreynBaTh YCTAHOBIICHHE T'eONIOIMYECKOr0 paspesa u
THAPOTEONIOTMYECKUX YCIIOBUH B Mpeienax MpeanonaraeMoil cepbl B3aUMOICHCTBHS OOBEKTOB ¢
TeOJIOTHYECKON CpeIon.

Ha y4acTtkax mNpOXOKAEHHS TpPacChl IO TEPPUTOPUSAM Pa3BUTUS OMACHBIX T'€OJOrMYECKUX



MPOIIECCOB M ITIEPEXOJI0B Yepe3 PeKd reo)U3UUeCKUe HCCIICMOBAHUS BBIMONHSIIOTCS B MacIiTadbax
1:25000— 1:10000. O6beMBbI UCCIICIOBAHUI OMPEACISIFOTCS IPOrpaMMOoil padoT.

8.5. PesynbraThl TeO(pHU3NYECKUX HCCICIOBAHUMA WCIONB3YIOTCS JJIsl YCTAHOBJICHHS MECT
pacronoKeHHsI TOPHBIX BBHIPAOOTOK M TOYEK TIIOJEBBIX HCCIEOBAHUNA TPYHTOB HAa BBIOPAHHBIX
KOHKYPHUPYIOIIUX IUIOMaJKax (Tpaccax), OIECHKH COCTOSHHS M CBOMCTB TIPYHTOB, BBISABJICHHS H
TPACCHUPOBAHUS KPYIHBIX CTPYKTYPHBIX 3JIEMEHTOB M YYaCTKOB PA3BHTHS OMACHBIX TEONOrMYECKHX
MPOIIECCOB.

8.6. TexHuueckuii or4derT (pasmen TEXHHYECKOTO OTYETa) O pE3yJabTaTaX BBIMOIHEHHBIX
reoU3MIECKUX UCCIIENOBaHUI Ha dTare pa3paboTKU MPEANPOSKTHON TOKYMEHTAIIMN COCTABIISETCS B
cooTBeTcTBHH ¢ TpedoBanusmu mi. 6.3—6.5 CHull 11-02-96 u 1. 7.9.

9. TEO®U3NYECKHUE UCCJIIEJOBAHUS TP UHXXEHEPHO-TEOJIOT'HYECKHUX
N3BICKAHUAX IJIS1 PASPABOTKMU ITPOEKTA

9.1. T'eou3nueckre UCCleNOBaHUs Ha CTAANH pa3pabOTKH MPOEKTa CTPOUTENLCTBA MIPEINPHSITHIH,
3MaHUH W COOPYKEHUH JOJDKHBI O00ECIe4YMBaTh IONYYEHHE MaTepHajoB U JAHHBIX JUIS OLEHKH
HWHXXEHEPHO-TEONIOTMYECKUX YCIOBUH BBHIOpAaHHOW IUTOMIAAKK (y4acTKa, Tpacchl) M MPOTHO3 HUX
HW3MEHEeHUH.

9.2. CoctaB 1 00beMbI reOQU3NUECKUX PAOOT AOIKHBI OBITH JOCTATOUHBIMHU JJIsl PELICHUs 3ajad,
nepeunciaeHHbix B . 7.2 CIT 11-105-97 (wacts |).

9.3. B cocraB reouznuecKkrx METOAOB Ha CTaJUH Pa3pabOTKH MPOEKTa CTPOUTEIHCTBA BXOIMT
OOJIBIIMHCTBO BHUIOB HA3€MHBIX ¥ CKBRKWHHBIX METOJIOB, BKIIOYAsl MApaMETPUUECKHE 30HIUPOBAHUSL.
Pemenne kaxmoil HMHXKEHEPHO-TEOJOTHMUECKOW 3aJaydl CleAyeT OCYLIECTBIATh, KakK IpaBuUiIo,
KOMIUIEKCOM Te0(pU3NUECKUX METOIOB B cooTBeTcTBHH ¢ 1. 4.9, 4.10, pa3xenom 6 u npunoxxenuem /1.

9.4. Teoduzmyecknue wucCCIeNOBaHUA Uil pa3padOTKU TPOEKTa CTPOUTENHCTBA IUIOMIATHBIX
COOPY)XEHUH CJIe/lyeT BBINOJNHATH, KaK MpPaBWIO, C JETAJbHOCTBIO, COOTBETCTBYIOIIEH ChEMKe
macmraboB 1:5000—1:2000. Ilpu npoeKTHPOBAaHUM OCOOO OTBETCTBEHHBIX OOBEKTOB B CIIOXKHBIX
WH)KEHEPHO-TEOJIOrHUYECKUX YCIOBUSX JAOMYyCKaeTCs BINIONHEHNE cheMKH B Maciitabe 1:1000—1:500.

B mnpenmenax mpuTpaccoBOW TONOCHI JIMHEHHBIX COOPYKEHHH MaciiTad ChEMKH COCTABIISET
1:10000—1:2000. Ha y4acTkax mepexoJoB TpacChl 4epe3 BOJHBIC MPErpaibl W MPOXOXKACHHS 10
TEPPUTOPUSM PA3BUTHUSI ONACHBIX T'EOJOTHUECKHX W WH)KEHEPHO-TE€OJOrMYEeCKUX IPOIIECCOB — B
Mmacmrabax 1:1000-1:500.

9.5. OmpenencHue TpaHWUI H3Y4aeMON TEPPUTOPHMHM W TIYOWMHBI MCCICIOBAHUM CIeIyeT
OCYIIECTBIIATH B cOOTBeTCTBHUH C Tit. 7.4—7.9 CIT 11-105-97 (4acts ).

Cetp reopusuueckux npouiieil Ha IUIOMAJAKe HA3HAYAETCS B COOTBETCTBUH C NPHIOKEHUEM b,
npu 3ToM Oonbmue o0bembl mnpuHuUMarotcst st |l wm |l xaTeropmii cliOXXHOCTH HH)KEHEPHO-
TeOOrMYECKHX YCIOBHIA H ITOBBILICHHOTO YPOBHS OTBETCTBEHHOCTH COOPYXKeHHil. B cpennem Ha 1 km?
mwiomaau cieayetr BeimoaHUTh oT 10 mo 20 mpodwmeit mamunoit o 300 M u or 10 go 20 Toyek
30HAUPOBaHMs. [IpH W3y4eHUM JIOKAJIBHBIX HEOJHOPOJHOCTEH TyCTOTy ceTh mnpoduieil cnemyer
YBEJIMYUTH, COKPATUB pacCTosiHue Mex Ay npoduasivu g0 20—50 M.

I'eopmznueckre HAOMIONEHUS 32 OMACHBIMHU I'€OJIOTMYECKUMH MPOLIECCaMH 32 MpeZeiaMu KOHTYpa
MPOSKTUPYEMbIX 3JaHHH M COOPYKEHHH HEOOXOIUMO BBINONHATH IO NPOQWISAM HIM IO CETH
napajviedbHBIX Npo(QuUIIel, OPUEHTUPOBAHHBIX C YYETOM 30HBI pa3BUTHs mpouecca. KomuuectBo
npoduieli onpeaenseTcs MacTaboM M3yd4aeMOro OIacHoOro mpoecca. MUKpOMarHUTHYIO ChEMKY Ha
y4JacTKax pa3BUTHUS OIMOJ3HEBBIX MPOIECCOB U 30HAX TEKTOHWYECKHX HAPYHICHHH CIleqyeT MPOBOIUTH
1o cerke ot 1x1 1o 2X2 M.

KonmmuectBo reodpusuyeckux mnpoduieid W TOYEK HEOOXOOMMO YCTaHABIMBATh C YYETOM
BBINOJHEHHBIX paHee pabOT W OCYIIECTBIATh HMX HEOOXOJUMOE CTyIIEHHE B COOTBETCTBUH C
MacmTadoM ChbeMKH.

9.6. Ilpu BbIIOTHEHHN T€O(PU3NIECKUX HCCIENOBAHUN B TOJIOCE TPACCHI JIMHEHHBIX COOPYKEHHI
HIMPUHY TPUTPACCOBOM TOJIOCHI CIIEAYET MPUHAMATE B cOOTBETCTBUH ¢ Tabi. 7.2 CIT 11-105-97 (vacts
). WccrmemoBaHusi MOMKHBI BBIMONHITHCS MO OCH TPACChl M TOMEPEYHHKAM. PaccTOSIHHE MEXIy
MONIEpEeYHUKAaMHU B 3aBUCHMOCTU OT KOHKPETHBIX MHXEHEPHO-TEOJIOTHYECKUX YCIOBHH M BHIOPAHHOTO
Macmraba cheMku usMmensiercst or 100 go 500 m. [lnuHa HONEepeYHUKOB NODKHA OBITH HE MEHee
LIMPUHBI TIPUTPACCOBOM moJockl. [lo Tpacce mar Mexay ToukamMu HaOMNIOJEHHH JOHKEH COCTaBIISTh:
it mpodmupoBanust — 10—50 M npu uccaenoBanuax mo ocu Tpacchl 1 5—10 M Ha HonepeyHuKax;
st 3oHaupoBanusi — 100—500 m mpu umccnemoBanmsix mo ocu tpaccel u 20—50 M — Ha
TIOIIEPEYHHKAX..

Ha yuacTkax nepexofioB uepe3 eCTECTBEHHbIE M HCKYCCTBEHHbIE IPEMNSTCTBHS, B pAiiOHaX Pa3BUTHS
OIIACHBIX TEOJIOTMUECKHX M WHKEHEPHO-TEOJIOTMYECKUX MpPOLECCOB WM  PaclpOCTPaHEHHs



OPTraHUYECKUX U OPraHO-MHHEPAIBHBIX TPYHTOB re0(u3nuecKie mpop i He0OOXOAUMO pa3MeIlaTh 1o
ocu Tpaccsl ¢ maroM Haoronenust 10 M 1 Ha mornepeuHukax, HameyaeMbix uepe3 50—100 M, ¢ marom
HaOmonaenut 5 M. Touku 3oHmMpOBaHMil pasmemaroT uyepe3 50—150 M mo ocu Tpacchl M Ha
nonepeynukax uepe3 25—50 M. B kauectBe BapuaHTa BO3MOXKHO HCIIOJIB30BaHUE CIUIOIIHBIX
30HUPOBAHUI.

9.7. Tlpu Wu3BICKAaHHMAX HAa CTagud pa3pabOTKH MPOEKTA  BBIMONHSIIOT — HEMPEPHIBHBIC
npodUIMPOBAaHKS C IIArOM HAOJIOJCHHWH, HE MPEBBIIIAIONIAM JIMHY MOpUeMHOH mnuHud. Ilpu
30HAMPOBAHUAX PACCTOSHUSI MEXKIY TOYKAMH HAOIIOMCHUH HE MOJKHBI MPEBBINIATH TUIHYHBIC
JIMHEHHBIE pa3Mepbl OTENBHBIX HCcleayeMbix aieMeHToB. lllar HaOmiogeHwit mo npoduimo MoxeT
HU3MEHSTBCS, YBEIMYUBASACH B TpEAENaX OJHOPOTHBIX YYaCTKOB O IIEPBOH COTHH METPOB H
YMEHBIIAACh B 30HAX KOHTAKTOB U JIOKATBHBIX HEOJHOPOAHOCTSX JI0 HECKONBKHX ECATKOB METPOB.

[Napamerpuueckue HCCIENAOBaHUS B CKBXMHAX HA3HAYAIOTCSA II0 TEXHUYECKOMY 3aJaHHIO
3aKa3uMKa IPU COOTBETCTBYIOLIEM OOOCHOBaHHUHM B mporpamme pador. KoiaudecTBo CKBaKHH ISt
MapaMeTPUYECKUX HCCIIEIOBaHUI JOJKHO COCTaBIISATh, KaK NPaBWIO, HE MEHee OJHOW B Mpenenax
Ka)XJIOro reoMOp(OJIOrHIEeCKOro 3JIEMEHTa HCCIIelyeMOH TEPPUTOPHH.

9.8. Ilapamerpuueckue U3MEPEHHsT PEKOMEH/TYETCsl MPOBOMUTH Ha OMOPHBIX (KITFOUEBBIX) yUacTKaX,
Ha KOTOPBIX OCYILECTBIISETCS U3YdeHHE Te0JIOTMYEeCKON Cpe/ibl C UCTIOIh30BaHUEM KOMILIEKCA JAPYTUX
BUJIOB paboT (OypeHue CKBaXKHH, MPOXOKa IIypdoB, 30HAUPOBAHHE, OMpECTICHHE XapaKTEPHCTUK
CBOMCTB TPYHTOB IIOJCBBIMH M J1abOpaTOpHBIMH MeTomaMu). JlaHHble HAOIIOJCHHI Ha OMOPHBIX
y4acTKax HCIIONB3YIOTCS Ul 00ECHEYeHUS] TOYHOCTH WHTEPIPETALNH PE3YJIbTaTOB I'eO(PH3MIECKUX
HCCITeIOBAHUI MPU WX MHTEPIONAINK U SKCTPATIOISIIUY PE3yIbTATOB HA BECh UCCICYEMBIH yUacTOK.

10. TEO®U3NYECKHUE UCCJEJOBAHUS TP UH) KEHEPHO-IT'EOJIOTUYECKUX
W3BICKAHUSAX 1151 PASPABOTKH PABOUYEN IOKYMEHTAIIAA

10.1. Teodumsuueckue wuccieqoBaHHs Uil pa3pabOTKUM pabodueil TOKYMEHTAlUH JOKHBI
obecrieunBaTh TONYYEHHE MAaTepHajoB M JAHHBIX JUIS JETATU3allMd M YTOYHEHHS HWH)KEHEPHO-
TeOJOTMYEeCKUX YCJIOBUA KOHKPETHBIX YYacTKOB CTPOUTENBCTBA IPOCKTUPYEMBIX 3IaHUH U
COOPY)XEHUH M MPOTHO3 MX M3MEHEHWH B MEPHOJ CTPOUTENILCTBA M DKCIUTYaTallMd C JETaIbHOCTBIO,
HEOOXOAMMOH U 10CTaTOYHOM 1l 000OCHOBaHHS OKOHYATENbHBIX POEKTHBIX PEIICHUH.

10.2. T'eopusuueckne MccieqOBaHHS Ha y4acTKaX MPOEKTUPYEMOIrO CTPOUTENHCTBA 3JaHUN U
COOPY)KEHUH BBIMOJHSIOTCS JUIS YTOYHEHHs OTHENBHBIX XapaKTepHCTHK B Tpenenax cgepsl
B3aMMOJICHCTBUSI COOPYXKEHUI C TEOJIOrMYecKOd Cpenoi: TIIyOWHBI 3ajieraHusi W penbeda KpOBIH
CKaJIBHBIX M MaJIOCKUMAaEMbIX TPYHTOB, 30H PAaCHpPOCTpaHEHHs CIa0BbIX TPYHTOB U PAa3BUTHSI OMACHBIX
TeOJOrMYEeCKUX W WHKXEHEPHO-TEOJIOTHYECKHX IIPOIECCOB, a TAaKKe Ha CIOXKHBIX Y4acTKax Tpacc
JMUHEHHBIX COOpY)XeHH# (Ha Iepexofax uepe3 eCTeCTBEHHbIE W WCKYCCTBCHHBIC MPEIATCTBUSA,
TPOJIOXKEHHS TPYO MO/ HACKITISIMH, YCTPOKCTBA OTIOpP MOCTOB).

Hauatbie paHee cramyoHapHble HAOMIOJNECHUS 32 TUHAMHKOW Pa3BUTHUsI OIACHBIX TI'€0JOrMYECKUX
MPOIIECCOB HEOOXOMMO TPO0KaTh B cootBetcTBuM ¢ 1. 5.10 CIT 11-105-97 (uacts |), ocobenHo B
TIpe/ieNiaX COOPYKEHHH | ypOBHsI OTBETCTBEHHOCTH U 9KOJIOIMYECKH OIACHBIX IPOU3BOJICTB.

10.3. B komIuiekce reoprM3MYecKuX METOJOB MOBBIIIAETCS POJb UX CKBKUHHBIX W ITOJ3EMHBIX
Mogudukanmid. B dyacTHOoCTH, IS COOpY)XEHHMH IIOBBIIIEHHOTO YPOBHS OTBETCTBEHHOCTH
PEKOMEHYeTCsl BBINOJHATh CEHCMOAKyCTHUECKOE WIIM PaJUOBOJIHOBOE IPOCBEUMBAHHME MAacCHBa
MEXY CKBaKMHAMH WM TOPHBIMH BHIPaOOTKaMH.

10.4. TMonoxenue reopuU3NYECKUX TOUEK HA IUIOMIAAKE MPOESKTUPYEMbBIX 3[aHUH U COOpYKEHUH
BBIOMpaeTcs, UCXOAS U3 HEOOXOJAMMOCTH YTOYHEHHS T'€OJIOTMYECKOr0 CTPOEHHs II0 KOHTypaM
COOpPYKEHUH M HMX OCSM, B MECTaX DPE3KOro M3MEHEHHs Harpy3ok Ha (yHIAMEHTHI, Ha TpaHUIaX
Pa3IMYHBIX TeOMOP(]OIIOrHYECKUX IIEMEHTOB.

OOmiee KOJIMYECTBO TOYEK reopH3MYecKUX HAONIOACHHH, BBINONHSAEMBIX B TpeleliaX KOHTypa
MIPOEKTHUPYEMBIX 3[JaHUI U COOPYKEHHI, OIPE/IENIIETCs yPOBHEM UX OTBETCTBEHHOCTH B COOTBETCTBHHU
¢ . 8.4 CII 11-105-97 (4acts |). dust 3nauuit 1 coopyxeHuit | ypoBHS OTBETCTBEHHOCTH KOJIUYECTBO
reou3nvecKuX HaONIOAEHUH JOKHO OBITh He MeHee 4—5 Toyek, /Ui 3MaHWi U coopyxeHuid |l
YPOBHSI OTBETCTBEHHOCTH — HE MEHee Tpex TodeK, sl 374aHuii u coopyxeHudd ||l ypoBHs
OTBETCTBEHHOCTH reo(h3NUecKre UCCIE0BaHus, KaK MPABUIIO, HE TIPOBOASTCS.

10.5. Ha Tpaccax BO3IYIIHBIX 3JICKTpoONepenady T'eOPH3UUCCKUE HCCICAOBAHUS MPOBOIITCI B
MyHKTax yCTaHOBKM orop. KoiudyecTBo Touek HAOMIONEHHMS IMOJ] KXKIOH ONOpOi B 3aBUCUMOCTH OT
CJIOKHOCTH MH)KEHEPHO-T€0JIOTMYECKUX YCIIOBHH BhIOMpaercs ot 1 o 3.

10.6. Ha yuacTkax JIEeKTPHUYECKHX IMOJCTAHIMH M Ha MPHJIETAIONINX TEPPUTOPHIX TODKHBI OBITh
BBINOJHEHBI 3JIEKTPOpPa3BEIOYHbIE Pa0OTHl C IENbI0 YCTAHOBIICHHSI TE€ORJIEKTPUUECKOrO paspesa H
YIETBHOTO AJIEKTPUYECKOr0 CONMPOTHUBIICHUSI TPYHTA Ul IPOSKTUPOBAHUS 3a3EMIISIONINX YCTPOMCTB.



KoMmruteke 37eKTpopa3Be0UHbIX PadoT IS pEIIeHUs 3TOM 3ajayd, Kak NMpaBwio, BKIrodaeT Ol u
B33.

10.7. Tlo TpaccaM METANIMYECKUX TPYOONPOBOMOB PpA3UYHOTO HA3HAYCHHS C  IIENBIO
MPOCKTUPOBAHMS 3AIIUTHBIX COOPY)KCHHH CIIEJyeT BBIMONHITH DIICKTPOPa3BeIOYHbIe pPabOTHI s
omnpeneNicHus OMyK/IAlOINX TOKOB M OIIEHKM KopposuoHHOW arpeccuBHoctH (KA) rpynta B
cooTBeTcTBHH ¢ 1. 6.2.16. M3mepenus OmyxIaromux TOKOB npenycMmarpuBatotcst uepe3 250—500 m
WM Ha yYacTKe JeTanu3anuu B KommdecTBe 1—2 Touku. KonnuecTBO TOYEK MONEBOTO OMpeneIeHHs
KA rpyHTa 10mKHO OBITH HE MEHEe TPeX VIS KaXI0r0 HH)XEHEPHO-Te0I0rHUeCKOro 3IeMeHTa.

10.8. Tlpu Ha3HAYCHHUH TIIYOWHBI HCCIIEMOBAHUH CIEAyeT PYKOBOJCTBOBATHCS TPeOOBAHHUAMH,
u3noxeHusiMu B 1. 8.5—8.7 CIT 11-105-97 (yacts |). [mybuna uccrnenoBaHuii, Kak MpaBiIo, I0KHA
JOCTUraTh TONYTOPHON MOIIHOCTH aKTHBHOH 30HBI. JIyisi coopyxeHHil | ypOBHS OTBETCTBEHHOCTH
rIyOuHY TeO(pU3NUECKUX HCCICIOBAHUM CIIeMyeT YCTAHABIUBATH MO PacyeTy U OOOCHOBHIBATH B
porpaMme U3bICKaHHUIA.

11. TEO®U3UYECKUE UCCJIEJOBAHUS ITPU UH)KEHEPHO-T'EOJIOT MYECKUX
N3bICKAHUAX B IEPUO/I CTPOUTEJIBCTBA, DKCILTIYATALIMA U JIMKBU A LIUU
3JIAHUM 1 COOPY KEHUIN

11.1. Teodu3nyeckue HCCIENOBAHUS IPU WHKEHEPHO-TEOJIOTUUECKHX H3BICKAHUSAX B TEPHON
CTPOUTENBCTBA, OKCILTyaTallid W JIMKBHIAUWU TPENIPHATHH, 3JaHUA W COOPYKEHHH JIOJDKHBI
obecrieuyuBaTh COBMECTHO C JpPYIMMHU BHAAMH HH)XEHEPHO-TEOJIOTMYECKHX padoT IMojydeHue
MaTEpHAJIOB U JIAHHBIX O COCTOSIHMM W M3MEHEHUSIX OTHEJbHBIX KOMIIOHEHTOB T'€0JIOTMYEeCKON CpEIIbl
Ha TeppuTopuH 00bekTa B coorBercTBuM ¢ 1. 4.21 CHull 11-02-96. I'eodusnyeckue ucciea0BaHusL
BBITIONTHSAIOTCS B CiTydasix, npeaycMorpeHnsix 1. 9.3 CIT 11-105-97 (vacts ).

11.2. Teopusnveckue UCCACAOBAHMUS B TEPHOA CTPOUTEIHCTBA OCYIIECTBISIFOTCSA, KaK MPaBUIIO, C
LEJTBIO!

o0crneoBaHss OCHOBaHMH CYIIECTBYIOIIMX COOPY)XKEHHH, B TOM 4YHCJIE B TOHHEISIX U TOPHBIX
BbIpa0oTKaXx;

TEOTEXHUYECKOTO KOHTPONIS 3a KAayeCTBOM BO3BEICHHUS 3EMJSIHOTO COOpYKeHHs (YKIaikd |
YIUTOTHEHHUS TPYHTOB) ¥ MHYKEHEPHOI MOArOTOBKH OCHOBAHHMS HAMBIBHBIX M HACBHITHBIX [PYHTOB;

BBINOJHEHHS CTAIIMOHAPHBIX HAOMIOEHNH 32 U3MEHEHNEM WH)KEHEPHO-TEOJIOrNYECKUX YCIOBUH B
MIPOLIECCE CTPOUTENHCTBA, OCOOCHHO HAa y4acTKaX BO3MOXKHOTO Pa3BUTHUS ONACHBIX I'€OJIOTMYECKUX U
WH)KEHEPHO-TEO0JIOrNYECKHX MPOLECCOB.

11.3. T'eopusnueckre UcciIeaOBaHUs IPH TPOBEACHUN T'€OTEXHHYECKOr0 KOHTPOJISI 32 Ka4yeCTBOM
BO3BEIICHUS] 3EMIITHOIO COOPY)KEHHMST U WHXKEHEPHOW MOJrOTOBKA OCHOBAaHUS HAMBIBHBIX HWIIH
HACBINHBIX TPYHTOB UCIIOIB3YIOTCS JUISl PEIICHUS CIEAYIOIIUX 3a1ay:

KOHTPOJIb KayecTBa YIUIOTHEHWS HACBHIMHBIX TPYHTOB IIPH BO3BEACHHU 3EMJISTHOI'O ITOJIOTHA
JKEJIE3HBIX M aBTOMOOMJIBHBIX JIOPOT, 3€MJISTHBIX 1aM0 | TUIOTHH;

KOHTPOJIb KaYeCTBa NCKYCCTBEHHOT'O 3aKPETUICHHsI TPYHTOB;

KOHTPOJIb CIUTOLUTHOCTH U YCTOMYMBOCTHU IMPOTUBO(MIBTPAIIMOHHBIX [IEMEHTAI[IOHHBIX 3aBEC;

KOHTpPOJIb KAauecTBa 3aKPEIUICHHs] PBIXJIBIX, Pa3yIUIOTHEHHBIX TPYHTOB IIPH IPOXOJKE TOPHBIX
BBIPA0OTOK — IIAXTHBIX CTBOJIOB, TOHHEJIEH;

HaOJIIOJICHUE 32 COCTOSIHUEM TPYHTOB IPH MPOXOJIKE TOPHBIX BBIPaOOTOK;

OIpeJIeJIeHHe MECT yTeueK W3 BOJOXPaHMIMII, a TaKKe MECT Pasrpy3Kd BOJ TPEUIMHOBATHIMU
30HaMU;

KOHTPOJIb 32 COCTOSIHUEM OCHOBAHHMSI TUIOTHH.

11.4. CocraB 1 00beMBbl reopu3nueckux padoT, a TaKkKe NEPHOIUYHOCTh HAONIOJCHUH ClienyeT
yCTaHaBJIMBaTh B NpOrpaMMe H3BICKaHWH, MCXOAs U3 OCOOEHHOCTEH COOpPYXKEHHUS, HH)KEHEPHO-
TeOJOrMYEeCKUX U TUAPOJIOTMUECKHX YCIOBUH, CPOKOB BBINOJHEHHS] CTPOHUTENBHBIX pPadoT
WHTEHCUBHOCTH IIPOTEKAHUSI ITPOLIECCOB.

11.5. Ilpu xonmpone kavecmea YWioOmMHEeHUsl HACLINHBIX 2PYHMOE OCHOBHBIMUA METOJIAMH SIBIISTFOTCS
ceiicmuueckue (mpodunupoBanue CIIIIB MIIB, ceficMOKapoTa)k W MPOCBEYMBAHUE), a4 TaKXKe
PaZMOM30TONHBIE METOJIBI OIPE/IEIEHHs BIaKHOCTH M TUIOTHOCTU. KOHTpONb ocymiecTBisiercs mocie
OTCBHIIKM M YKAaTKU KaXKJOro cJos. Pe3yipraTbl CeCMHYECKUX HM3MEPEHHH COMOCTABISIOTCS C
MPSIMBIMU U3MEPEHUSIMH TUIOTHOCTH TPYHTA.

Ilpu KOHTpONE KauecTBa YIUTOTHEHHS 3EMIITHOTO COOPYXEHHS B IIeNOM (IUTOTHH, HACHITICH)
BBINOJHSACTCS  CeficMUYecKoe MNpoQIMpOBaHME U IPOCBEYMBaHWE MaccuBa. B Haumboiee
OTBETCTBEHHBIX CIIydasX MPUMEHSIOTCS pa3IMYHbIE CXEMbI CEH{CMUUECKOTO NMPOCBEYMBAHUS MACCHBA,
IpU  KOTOPBIX MONYYaloT HHGPOPMAIMI0, HEOOXOIUMYI0 U JIOCTATOYHYIO /IS  HAaIEXKHOrO
TOMOTPaQHUUIECKOr0 OTOOPAXKCHHS PE3YIIHTATOR.



11.6. Koumpoaw  kawecméa  UCKYCCMBEHHO20  3AKPEnjieHusi — 2PYHMO6  BBITIONHSETCS
CeliCMOaKyCTHYECKUMH METOJaMH M DJIEKTPOPa3BEIKOH METOIOM CONPOTHBIEHWH. J[J1s 3THX 1enel
Takke MoOryr ObITh wucmonb3oBanbl PJI3, PBII. Haubonee s¢¢exkTrBHON sBiIsETCS MeETOIUKA
CeliCMHYECKOT0 IPOCBEYMBAHNUS MacCHBa. VI3MepeHHs BBIOIHSIOTCS JI0 U IOCJIE YKPEIUIEHUs TPYHTA C
OIIpeJIeJIeHUEeM CKOPOCTEH TPOJONBHBIX U IONEPEYHBIX BOJH, IO KOTOPHIM OIIEHHUBAETCSI CTEIeHb
LIEMEHTAI[MH TPYHTOB.

IToBropHble (uepe3 2—3 Mecsla) MU3MEPEHUS MAIOT MHGOPMAIMIO 00 YIPOYHEHHUH U CTEICHH
COXPaHHOCTH 33aBECHI.

11.7. Kauecmso 3axpenienusi pulxiviX, pasynjiOMHEHHbIX 2PYHMOE TIPU TPOXOAKE TOPHBIX
BBIPA0OTOK  (IIAXTHBIX CTBOJIOB, TOHHENEH) OICHMBAETCS C IOMOIIBI0 AaKYCTHYECKOrO H
YABTPAa3BYKOBOTO MEXCKBaXKMHHOT'O MIPO3BYYHMBaHUS M KapoTaxa. Criern(pUKoi Takux HCCIeI0BaHUN
SIBJISICTCSI TIPOM3BOJCTBO PabOT B CKBa)kWHaX Mainoro auamerpa (ot 36 Mm), pasiudHbIM 006pasom
OpPHEHTHPOBAHHBIX B MPOCTPAHCTBE B 3aBUCUMOCTH OT PEIIAEMBbIX 3a/1a4.

11.8. Habniooenue 3a cocmosiHuem epyHmos npu npoxooKe 2OpHbiX 6blpabomox OCYIIECTBISICTCS ¢
LEJbI0 YTOUHEHHUS T€0JI0rNIEeCKOr0 CTPOSHHS, ONIEPEkKAIONICH Pa3BeIKH MAacCUBa TIO JIMHUY TPOXOIKH,
M3Y4YEeHUs] KPETOCTH MOPOJ B TOHHEJE MNepell MPOXOMYECKUM MIUTOM, IaxTaxX, Mall3alaX H APYTUX
MOA3EMHBIX BbIEMKaX. YKazaHHbIE 3a/la4d PEIIaoTCs METOJaMH MOA3EMHON  TIeO(pH3HKH:
CelcMO0aKyCTUKOM, aiekTpopasBeakor, PJI3, a Taxke MeTomaMu €CTeCTBEHHBIX 3JIEKTPOMArHUTHBIX
ummyinbcoB (EMOM3) u akyctudeckoit amuccuu (AD).

11.9. Onpeodenenue mecm ymeuex u mecm paszepy3ku 600 TPOU3BOAUTCS C MOMOIIBIO METOJOB,
U3JI0KEHHBIX B I1. 6.3.4.

11.10. O6credosanue cocmosnus 2pynmos OCHOSAHU 30anuil u coopysicenuti (8 mom uucie
nIOMuH) OCYIECTBIISCTCS Ha OCHOBE CTAIIMOHAPHBIX HAOIIOICHHUN 332 TeOPU3UUSCKUMU MTapaMeTpaMu
cpembl  (CKOPOCTBIO YIPYTHX BOJH, ODJICKTPHYSCKHUM CONPOTHUBICHHEM, TEMIIEPaTypoi u Jp.),
N3MEHEHHE KOTOPBIX ITO3BOJISIET CYIUTh 00 OCaJKe OCHOBAHWH, (GHIBTPALMH U ApYrux mpoueccax. C
STOH LEIbIO BHITOHSIOTCS IOBTOPHBIE CUCTEMAaTHUECKHE HAOII0ICHHS Ha OJTHOM U TOM ke 0a3e myTeM
pa3MelnieHus IPUEMHOM YacTH anmnapaTypHOro KOMIUIEKCa B OCHOBAHUH COOPYIKEHUSL.

IIpu oOcrenoBaHMM OCHOBAaHHMH 3JaHMH M COOPY)KEHHH MOXKET BBINIONHATHCS OIpe/IelieHHe
TJTyOVHBI 32JI0)KEeHUS (PYHAaMEHTOB U OLIEHKH UX COCTOSIHUSI.

Jlist onpesienieHus TITyOMHBI TOTPYXKEHUsI CBall UCIIOJIB3YEeTCsl METO/], OCHOBAHHBIM HA PErUCTPalUy
OTpa)KEHHH CEMCMOAKyCTHYECKUX W 3JIEKTPOMATHUTHBIX MMITYJILCOB OT HIDKHHUX TOPLOB cBail. Jlms
OIpeJIeIeHUs] TIIYyOWHBI 3ajJoKeHHs (PYHIaMEHTOB MOXKET OBITh HCIIONB30BaHA JIIEKTPOpa3BeaKa
METOIOM CONPOTUBIICHUH.

Cocrosiaue ¢pyHnameHToB (0eTOHHBIX, KUPIHYHBIX), CTEH U MEPEKPHITHH OLICHABAETCS C TOMOIIBIO
YABTPA3BYKOBBIX M AKyCTHYECKHX H3MEPEHHH Ccrnoco0aMu Npo(UIMpOBaHUS M TPO3BYYMBAHUS B
coorBerctBuu ¢ 'OCT 17624-87.

11.11. B mnepuion 3KcILIyaTalid OOBEKTOB TeO(MU3MYCCKHE HCCICHOBAHMS BBIMOIHIIOTCS IS
o0cnenoBaHuss TPYHTOB OCHOBaHMH (PYHIAMEHTOB CYIIECTBYIOIIMX 3JaHUH M COOPYXEHHH IO
TEXHHYECKOMY 3aIaHUI0 3aKa34uKa C LENbI0 BBISABICHUS M3MEHEHUH reoIorHuecKoi cpelbl 3a Mepruoz
CTPOUTENBCTBA M SKCILTYaTALMA COOPYKEHUH U UX COOTBETCTBUSI MPOTHO3Y. [[yis pereHus sTux 3a1au
PEKOMEHAYeTCsl TNPHUMEHSATh pa3iM4yHble BUIBI KapoTaXka, MEXKCKBAXXHHHBIC MPOCBEYUBAHUS U
pa3n4HbIE BUbI 30HIUPOBAHHH.

B nepuon skcmyaTanuu reopu3MYecKue UCCIIET0BaHUS BBITIONHIIOTCS TAKXKE JUISl OCYIIECTBIICHUS
CTalMOHAPHBIX HAONIOAEHUH 32 OTAENbHBIMH KOMIIOHEHTaMH T'€OJIOTMYECKOW Cpeibl, a TaKkKe 3a
pa3BUTHEM OIACHBIX I'€OJIOTMYECKHX W WH)KEHEPHO-T€OJIOTMYECKUX IPOIECCOB B COOTBETCTBUH C II.
9.10 CIT 11-105-97 (uacts 1). CranmonapHsie reopr3ndecKre HaOIIOAEHHS CIIEAYET OCYIIECTBIATh Ha
OCHOBE CETH CKBa)XKWH WJI TOYEK 30HIUPOBAHMS, CO3/IaHHON Ha MPEIIIECTBYIONIUX JTanax U3bICKaHUH,
WM Ha BHOBb OPTaHW30BAHHON Ha IUIOMIAJKAX CYIIECTBYIOUIMX 3JaHU M COOpY)KeHuiH u (unu) Ha
y4acTKax pa3BUTHS OMACHBIX T€0JOTHYECKIX W HHKEHEPHO-TEOIOTHYECKHX IPOIIECCOB.

11.12. Teom3uueckre HUCCIEAOBAHMS TPH W3BICKAHHUAX JUIS PACHIUPEHHST M PEKOHCTPYKIHU
COOpPY)XEHHH B Tpollecce WX OKCIUTyaTallMd BBITIONHSIOTCS Ui IOJAydeHHWs WHpopMamuu o0
W3MEHEHHSX WH)KXEHEPHO-T€OJIOTMYECKUX W THAPOTeOJIOTHYECKHX YCIIOBUH, B TOM YHCIIE COCTaBa,
COCTOSIHMSL W CBOMCTBaX TPYHTOB, AKTHBHOCTH T'€OJIOTHYECKHX M HHKEHEPHO-TE€OJOrMIECKUX
MIPOLIECCOB, ITPOU3OMLIE/IINX 32 IEPUOJ CTPOUTENBCTBA U IKCIUTyaTalli COOPY>KEHHH .

Haubonee >(QQexkTUBHBIMU SBISIOTCS CKBRXWHHBIE METOABI pas3iMYHbIE BHIbBl KapoTaxa
(akycTHueckuit, paauOaKTUBHBIA, dnekTpuueckuit), BCII, a Takke celicMOaKycTUYeCKOe |
pPalMOBOIIHOBOE MPOCBEUMBAHME MEXKAY TOPHBIMH BblpaOoTkamu. I3 Ha3eMHBIX METO/IOB
npuMenstorcs. ceiicMopaspenka MIIB, MOI'T ¢ BbICOKMM pa3pelieHneM, Ieopaauoiiokalus U
3JIeKTpopasBeaka MetogoM BO3.

IIpu cocraBieHun nporpamMmbl TeO(U3MUECKUX HCCICIOBAHMN B HACEIEHHBIX ITYHKTaX CIEIyeT



VUUTBIBATH YCJIOBUS MX BBIIOJHEHHS B IMPOM3BOACTBEHHBIX KOMILIEKcaX (B TOM YHCIIE
9KCILIYaTUPYEMBIX), BHYTPH 3JaHMH W COOPY)KEHHHU, B MOABajax, NPH HAIUYUM KOMMYHHUKAIIHH,
kabeeil, TBEpIBIX MOKPBITHH YIIUI] U IOPOT, a TAKXKE B YCIOBUAX IUIOTHON TOPOJICKOM 3aCTPOHKH. ITO
00yCIOBJIMBACT BBICOKUH YpPOBEHb OJJICKTPUYCCKMX M MEXaHHUECKMX IIOMEX, OrPaHUYCHHOCTh
JIMHEHHBIX PasMEPOB TEPPUTOPHU (M COOTBETCTBEHHO H3MEPUTENBHON YCTAHOBKH), YCIOKHEHHUE
KpEIUICHHUS JATYUKOB U 3a3€MJICHHS 3JICKTPOJOB, OrPAaHWYCHHOCTh NMpUMEHEHHsS 3()(eKTUBHBIX, HO
MTOTCHIIMAIBFHO OMACHBIX YIAapPHBIX, B3PHIBHBIX U T.II. YCTPOMCTB.

B monoce Tpacchl JUHEHHBIX COOPYKEHHH HCIIOIB3YIOTCS T'€OPaIUOIOKAINs, BBIMOIHICMAs B
HENPEPHIBHOM PEXHUME C JBHKYIIErocs TPaHCIOPTHOTO CpeACTBa, ceiicMopasBenka MIIB,
aneKkTpoArHaMuueckoe 3oHaupoBanue (3/13). OcranbHbie METO/BI, BKIIIOUAS SJEKTPOPA3BEIKY, HMEIOT
OTrPaHUYCHHOE IPUMCHEHHUE.

[Ipy pEeKOHCTPYKIIMU WM JIMKBHIAIIMHA 3JaHUNH M COOPYKCHHH IO OTACIBHOMY TEXHHUYSCKOMY
3aIaHUI0 3aKa3YMKa MOXET BBITOJIHATHCSA OOCIENOBAaHME KOHCTPYKTHBHBIX JJIEMCHTOB 3JaHUM U
coopyxkeHuii ((yHIAMEHTOB pPa3IMYHON KOHCTPYKIMH, OIOpP, OTIACIBHBIX CBaif, HECYINIMX CTEH,
MEPEKPBITHIA U Jp.) AAsS OOHAapy)KeHHsS B HHUX Je(DEKTOB W H3YYEHHS Pa3BUTHSA HANPSHKEHHOTO
COCTOSIHUS.

MNMPUJIOKEHUE A
(pexomenoyemoe)

TEPMUWHBI 1 OITPEAEJIEHUSA

Tepmun OnpeneneHue

Anomanus (I/IJ'II/I OTKII0HEHHE U3MCPCHHOI'O IapaMeTpa I10Jd OT HOPMaJbHOI'o, B KadCCTBC
TOJIC3HBIN CI/IFHaJ'I) KOTOpOro MHNpuUHUMACTCA TII0JI€ HaJd OJHOPOAHBIM IOJYIIPOCTPAHCTBOM (HpI/I
HaGHIOI[EHI/IHX Ha HOBerHOCTI/I) Win B HCOTPAHUYCHHOM IIPOCTPAHCTBEC (HpI/I
CKBa’>KHMHHBIX HaGJ’IIOI[EHI/IHX)

I'eonormueckas BepxHsiss wacte nurocdepsl, MPeACTaBIIOMAs COO00H MHOTOKOMIIOHEHTHYIO

cpena JMHAMHYECKYIO CHCTeMY (TOpHBIE TIOPOJIBI, O3EMHBIC BOJIBI, I'a3bl, (HH3HUIECKUEC
monsi), B Tpeferax KOTOPOH OCYNIECTBISACTCS HHXCHEPHO-XO3IHCTBEHHAS
JIeSITETIBHOCTD

I'eopuznueckue Crioco0bI U CpeJcTBa M3YYEHHUS] CTPOCHHSI, COCTaBa U COCTOSHHUS T€0JIOTHYECKOM

METOBI cpeibl MyTeM H3MepeHHs WH()OPMATHBHBIX NapamMeTpoB (DU3WYECKHX IOJEH

UCKYCCTBEHHOTO WM €CTECTBEHHOI'O IIPOMCXOXKIEHUS C MOCIEAYIOIIEH
00pabOTKOI 1 MHTEpIIpeTalnel MoIydyaeMol IPH STOM HHPOPMAIUU

I'eoduzuueckue Pasznuunble (usuueckue mons B 3emie (€CTECTBEHHBIE W HCKYCCTBEHHO
OISt co3JaBaeMble),  OOYCIIOBIICHHbIE  B3aMMOJCUCTBMEM  HEUTPAIBHBIX  HJIH
3apsDKEHHBIX MaTepUATbHBIX TeJl, JIEMEHTAPHBIX YaCTUIl U KBAaHTOB »Hepruu. K
reopU3NICCKUM TIOJISIM OTHOCSITCSI: TrpaBUTAIIMOHHbIE, MarHHUTHBIE,

QJICKTPUYCCKHE, ODJICKTPOMArHUTHLIC, CEMCMUYECKHX BOJIH, TEMIICPATYPHBIC,
paguallMOHHbLIC, TMAapaMETPbl KOTOPbLIX HU3MCHAIOTCA BO BpPEMCHM HU B

HPOCTPAHCTBE
Ieodusuveckue COBOKYIMTHOCTH KOMIIOHEHTOB T'€OJIOTHUECKON CPEIIbl, ONPEACIISIIONINX CTPYKTYPY
YCITOBHSI U WUHTCHCHBHOCTh T€OMH3MYECKHX ITOJICH, OT KOTOPBHIX 3aBHCIT BO3MOXKHOCTH

pPa3NMYHBIX TeO(pHU3MYECKUX METOIOB HCCIIENOBAaHUs, a TakKXkKe YCIIOBHH,
OIPEJICIISIONINX BO3MOXKHOCTh BBIIIONHEHUSI T€O(DU3NYECKUX HAONIOACHHUH, |
KOTOpblE HEOOXOOMMO YUYUTHIBATH TPH BHIOOPE METONWKH HAOIIONEHUH |
Croco00B MHTEPIPETANNH MOTY4aeMbIX MaTEpHAIIOB

FeO3J’IeKTpI/I‘IECKOe, Pacnpez[eneHI/Ie B M3Yy4a€MOM MAaCCHUBE COOTBCTCTBYIOHIUX CBOf/iCTB, HN3Yy4aCMbIX

re0CeHCMUYECKOe H|JaHHBIM METOJOM TeO(PU3UKH, — YACTBHBIX 3JCKTPUICCKUX COMPOTHUBIICHHUH,
JIPYroe CTpOGHHE  |CKOpOCTel YyNpYyrux BOJH U JIp.

I'nyOuna I'nybuHa, 10 KOTOPOW XapaKTEepU3yeTCs MAaCCHB MPUMEHSICMbIM TeO()U3NIECKIM
WCCIIEeIOBAaHUI METOJIOM HJIM KOMIUIEKCOM METOJIOB

['1y6uHHOCTD XapakTepuCcTHKa, oIpeeNsIonas BO3MOXKHOCTH OOHapYKeHHS
reo(pU3NIECKOTO aHoMajeo0pa3yroliero 00beKTa, BhIpakaeMasi B €IMHHIAX JJTUHBI U 3aBHUCSINAS
MeToJa OT pa3MepOB U CBOWCTB 3TOr0 OOBEKTA

JeicTByromee B oanextpopa3Benke — nMHEHbIE pa3Mepbl YCTAaHOBKU [, ONpeAeNsioIre

paccrosiHue TIyOMHHOCTH METO/IA U Pa3PENIaloNyl0 CIOCOOHOCTD: ISl YETHIPEXIEKTPOIHBIX




HU3MEpUTENBHON cuMMeTpuYHbIX ycTaHoBOK AMNB — r = AB/2, tpexanektpomabix — r = AQ,
YCTaHOBKH Jutst aunonbHbBIX — I = O0', rae O — IeHTPHI MUTAIOUIUX U TPUEMHBIX AUTIONEH;
B YaCTOTHBIX METOJIaX I — PacCTOSHUE OT M3JIy4aTessl O NPHEeMHHKa
WwnxenepHo- COBOKYITHOCTh ~ XapaKTEPUCTUK  KOMIIOHEHTOB  T'€OJIOTMYECKOH  CpeJbl
Te0JIOTHYECKHUe uccienyemMoil Teppuropun (penbeda, cocTaBa, COCTOSHHUS, YCIOBHI 3ajeraHus
YCIIOBUS MOpPOA M TOJ3EMHBIX BOJl, WX CBOWCTB, TEOJIOTHYECKHX U HWHXEHEPHO-
TCONIOTMYECKUX  TPOIIECCOB W SBICHHUI),  BIHMAIOIIUX HA  YCIOBHSA
MIPOEKTUPOBAHMSI, CTPOUTENBCTBA M AKCILTYaTaI[MU COOPYKEHHUH
Wurepnperamyst Omnpenenenne mapamMetpoB ((PU3HUECKUX U (PU3HKO-MEXAHHYECKUX CBOWCTB)
reoU3nIecKux HOpOJ] U HPOCTPAHCTBEHHOTO UX PACIpeneNCHUs B HMCCIEIYEeMOM MAacCHUBE IO
JTAHHBIX W3MEpPEHHBIM MapaMeTpaM H3y4aeMoro Iojisl, a TaKXKe ITyTeM HCIIOJIb30BaHUS
COOTBETCTBYIOIINX aHAJUTHYECKUX WIIM KOPPEISIMOHHBIX CBsI3el
KomnnexkcupoBanue Vcrionb30BaHUE HECKOIBKMX METOJOB B paMKaxX OIHOM 3aJaud C LeJblo
YMEHBIICHUsI IPEEIOB HEOJHO3HAYHOCTH €€ PELICHUSI
MOHHTOpHHT Cucrema CTallMOHAPHBIX HAOJIONEHWH 32 COCTOSHHEM IIPHPOMHON Cpenbl |
TIPUPOTHO- COOPY)KEHHH B IIPOIECCe UX CTPOMTEIbCTBA, AKCIUIyaTallMd, a TaKxke Iocie
TEXHUYECKUX JUKBHJAIMK W BBIPA0OTKA PEKOMEHAALMHA IO HOPMalIHM3allud SKOJIOTHYECKOM
CHCTEM 00CTaHOBKH M MHXKEHEPHOH 3allliTe COOPYKEHHI

OO6paTHas 3amaua

Omnpezenenne pacrpeneicHus B MPOCTPAHCTBE (PU3UUECKUX MAPAMETPOB CPEJIb
10 HAOJIOICHHOMY (PU3HYECKOMY TIOJTIO

[Ipsmas 3agaua

Omnpenenenne mapamMeTpoB HOPMHUPYIOMIErocss GU3MIECKOro OIS O U3BECTHBIM
mapaMerpam MOJICITH H3yd4aeMOi CpeJibl

Paspemarorias MuHuManbHble pa3Mepsl 00beKTa, OOHAPY)KUBAEMOTO MaHHBIM METOJOM MpH

CIOCOOHOCTD JIAHHBIX YCIIOBHSX

reo()u3n4ecKoro

MeTozIa

dusuko- O6o0IeHHOE W (POPMATU30BAHHOE OIMCAHUE MPOCTPAHCTBECHHO-BPEMECHHOU

reoyornyecKast HW3MECHYHBOCTH MapaMETPOB Cpelbl, HA OCHOBE KOTOPOTO YCTAHABIHBACTCSI

MOJIEITh B3aUMOCBSI3b MMAPAMETPOB HAOIIOMAEMbIX (DU3UYECKUX IOJCH M MapaMeTpoB
Mozeneit

DKBHBaJIEHTHBIE Takue pa3mUyHbIC pelieHus O0OpaTHOW reodu3nueckoll 3amaud, KOTOpPBIC

perieHus YJOBIICTBOPSIOT OJHOMY U TOMY K€ YCIOBHIO — OJIHON M TOM XK€ CTPYKTYpe H
HWHTCHCUBHOCTH U3y4aeMOr0 MOJIsI

D¢ddexTrBHBIE 1|BearyuHbI, KOTOpbIE UMEIOT PA3MEPHOCTh MAPAMETPOB CPEBI, HO SBIISIOTCS MPH

KaXyIuecs 9TOM MapaMeTpaMH H3y4aeMoro IOJisl, ONPEACTIeMbIMH B  pPeE3yibTaTe

BEJIUMYHHBI reopU3MIECKUX KCCICOBAHUM, U COBMAJAIONINE C MapaMeTpaMu H3ydaeMOn

CpCAbl TOJIBKO B CJIy4a€ OAHOPOJHOCTH TOCIeAHEH




MNPUJIOKEHUE b
(o6sa3amenvhoe)

OBBEMBI TEOPU3NYECKUX PABOT ITPU PEIIEHNUU OCHOBHbBIX NTH’ KEHEPHO-T'EOJIOI'MYECKHUX 3AJAY

OO0BeMBI
. MarnuropasBezka, T'azoBo-3mananuonnas | CkBasKHEIE
DnexTpopa3Benka CelicMopa3Beka
rpaBUpa3BeJKa CheMKa METOJIBI
3oHAUpOBaHUE
[podummposanue 3oHAUpOBaHUE [podummposanue P
Cranuu (3Tarsi) (C3) Paccrositaue Paccrositaue
npoeKTHpoBanus | P P e [Iar no e [Iar no Kon-Bo
ACCTOSTHHE ACCTOSTHHE
[ar mo [ar mo Y npocuitio, Y npodwo, | Touek Ha 1
MEXIY Kon-Bo ¢.H. Ha MEXIy 2| mpodunsmu, poUIIIMH, 2
npocuitio, 2 npoduto, [Kon-Bo Ha 1 km M M KM
poUIIIMH, " 1xm poUIIIMH, " M M
M M

H3yueHue B IIaHe U pa3pe3e CyOrOpU30HTAIBHBIX TEONOTHYESCKUX TPaHHII, 00YCIOBICHHBIX CMEHON JTUTONIOTMYECKOr0 COCTABa, CTENEHH TPEIMHOBATOCTH, OOBOJAHEHHOCTH,
COCTOsIHMSA (Tasoe Mep3Jioe) | T.II.

[MpeanpoexTHast 500-750 10-20 10—20 500-750 10-20 5-10 — — — — 2-10

ITpoekTHast 50-250 5-10 20-50 50-250 2-10 10-20 — — — — 10-50
Vi3yueHue B IIaHe U pa3pe3e HerOPHU30HTAIBHBIX T€OJOTHYECKUX MPaHHII

IMpennpoexTHas 100—300 10-20 20-50 500-700 10-20 10-20 50-100 10-25 25-50 5-10 2-15

ITpoekTHast 25-50 5-10 50-100 100-500 2-10 20-40 20-50 5-10 10-20 5-10 25-100

O6Hapy7KeHI/Ie 1 U3Y4YCHUE B IUIAHC U PA3PE3€ JIOKAJIBbHBIX HeOI[HOpOI[HOCTeﬁ, CBS3aHHBIX C pE3yJIbTaTaM1 TEKTOHUYECKOU JACATCIIBHOCTHU, PO ECCCaAMU BbIBETPUBAHMS,
KapCTOO6pa3OBaHI/IH, MCP3JIOTHBIMU SBJICHUAMU U TEXHOI'CHC30M

[peanpoexTHast 100—500 10-20 20-50 100-500 10-20 20-50 20-100 2,550 25-50 5-10 2-15
ITpoexTHas 25-50 5-10 50-100 20-50 2-5 100-500 5-10 1,0-25 10-20 5-10 25-100
OmnpejiesieHne cocTaBa, CTPOSHUsI, COCTOSIHUS M CBOIMCTB TPYHTOB
IIpennpoekTHas — — — — — — — — — — 2-15
ITpoexTHas — — Cor. c 3ax. — — Cor. c 3ax. — — — — 15-100
V3ydenue reoornieckux 1 NHKEHEPHO-TE0JI0rHIECKHX MPOIIECCOB
[peanpoexTHast 160-500 10-20 20-50 20-50 2-5 10-20 20-100 2,550 25-50 5-10 —
ITpoexTHas 25-50 5-10 50-100 50-100 2-5 20-50 2-10 1,0-25 10-20 5-10 2-10
Ilpumeuanusn

1 IMpu Ha3HAUEHNH 00HEMOB HEOOXOMMO YUUTHIBATH KOIUYECTBO MPOQIIICH U TOUSK HAOIIOCHU, BEITIONIHEHHBIX paHee.
2 T'ycrota ceT B mpenenax YKa3aHHBIX JHANa30HOB 3aBUCHT OT MAaCIITa0OB CHEMKH, OMPEICISIEMBIX CIIOKHOCTHIO WHXKCHEPHO-TCONOTMUYECKAX YCIOBHHA M CTETICHBIO OTBETCTBEHHOCTH
TIPOEKTHPYEMOT'0 COOPYKEHHUSI.




MPUJIOKEHUE B
(cnpasounoe)

COKPAHIEHHBIE HA3BAHUS TEOPU3NYECKUX METO10OB

[Tpunstoe 0603HaYeHUE

Hazsanwne meToma

AK

AKyCTHYeCKHI KapoTax

All AKyCTHYECKOE NMPOCBEYBaHUE

AD AKycTudeckas YMUCCHUS

bK3 bokoBoe kapoTakHOE 30HIUPOBAHNE

BUOII BexTopHoe n3MepeHne dIeKTPUUECKOro MOJIst

BII MeTo/ BEI3BaHHOM MOJIIPU3AIUN

BCII BeprukanpHoe ceficMuyeckoe MpodHIMpOBaHUE

B33 BepTukanpHOE 2JEKTPHUECKOE 30HTUPOBaHNE

B33 BIT BepTukanbHOoe  SIEKTpUUECKOE 30HIUPOBAHHE METOIOM  BBI3BAaHHOU
TIOJISIPU3 AN

B23 MJIC BepTukansHOE  2neKTpHYecKOe  30HAMpPOBAaHME IO  METOAY  ABYX
COCTaBJISIFOLINX

r I'paBupasBenka

I'T™M I'amma-ramMmma MeToxn

-5 ["a30Bo-aMaHalMOHHAS ChEMKa

113 JIMCTaHIIMOHHOE 30HANPOBaHUE (DJIEKTPOMArHUTHOE)

JNTT JlunoapHOE MHAYKIIMOHHOE PO UINPOBaHHE

JIOMII JIMnobpHOE AIIEKTPOMArHUTHOE PO IIHPOBAHKE

JOT1 JlunospHOE 35eKTponpodUIITMpOBaHIe

ENDMIT3 Mertoa ecTeCTBEHHBIX UMITYJIbCOB 3JIEKTPOMArHUTHOIO MO 3eMIIU

EIl MeTo/ €CTECTBEHHOT' O SJIEKTPUUYECKOT0 OIS

3CII 30HIUPOBaHNE CTAHOBJIEHUEM 10T

n3 W3omapaMeTpryecKoe 30HIUpOBaHue (3JEKTPOMAarHUTHOE)

Kap Kaporax

KB33 KpyroBoe BepTHKaIbHOE JIEKTPUIECKOE 30HAUPOBAHHIE

KMIIB (MIIB) KoppensaiuoHHsIil MeTo NpeTOMIICHHBIX BOJH

KC Kaporax conporusnenuit

KOII KomOunmpoBaHHoE 351eKTponpod iIupoBaHue

M MarnuropasBeska

MJIC Mertoa IByX COCTaBIISIOMINX

M3T MeTton 3apsKEHHOTO Tela

MOB MeTo/ OTpaskeHHBIX BOJIH

MII MeKCKBaKMHHOE ITPO3BYYHBaHUE

MIIB MeTton npeoMIIEHHBIX BOJTH

MIIIT MeTton niepexoJHBIX MPOIECCOB

HM Heitrponnsiii MmeTon

HHM HeitrpoH-HelTpoHHBIN MeTox

HCII HenpepriBHOE ceficMuyeckoe poduIrnpoBaHue

OI'll Mertoj o01eit riryOMHHO# TUToma K

OI'T Mertoj o01eit rTyOMHHON TOYKH

IIMP Metoa IpOTOHHOIO MarHUTHOTO Pe30HaHca

I1C Kaporax moreHI1agoB coOCTBEHHOH MOJISIpU3aIIN

Pe3 PesucruBumerpust

Pacx Pacxonomerpus

Pannoxun PamoxoMmapauoHHbIN METOT

PBIT PaimoBoTHOBOE MPOCBEUNBAHHE

PJI3 PannonokanimoHHOE 30HIUPOBAHNE

C CeticmopasBe/ka (Ha3eMHast)

C3 CelicM0O30HIUpOBaHNE

CK CelilcMIUEeCKUI KapoTax

CII CelicMIuecKoe IPOCBEYNBAHNE




CIITTb CeticMoITporInpoBaHUEe Ha TOCTOSTHHOM 0a3e

COIl CHMMETPUYHOE 3JIEKTPOIPpOQHINPOBAHHE

T° Tepmomerpus

V3K Y IpTpa3ByKOBOH KapoTax

YKC VY IpTpa3ByKoBas KEPHOCKOMHUS

43 YacToTHOE 30HIUPOBAHNE

UdoM3 YacToTHOE 2JIEKTPOMArHUTHOE 30HIUPOBaHNE

2/13 DJIeKTPOIMHAMHYECKOE 30HIUPOBAHUE

OMK DJIEKTPOMAarHUTHBIN KapoTax

OI1 DneKTponpopHIMpOBaHHIE

OI1 BIT DeKTPOrpoGWINPOBAHUE METOIOM BBI3BAHHOM MOJISIPU3AITUH
O MJIC DeKTporpoMINPOBAHUE 10 METOAY ABYX COCTABJISFONTIX




MNPUJIOKEHUE I
(cnpasournoe)

KPATKASA XAPAKTEPUCTUKA 'EO®PU3NYECKUX METOJO0B, UCITIOJIb3YEMBbIX TP UH)KEHEPHBIX U3BICKAHUAX

aﬂeKTPOMaFHHTHBIe METOAbI

['myOuMHHOCTE U

Hcnonb3yemble Buibr npocBeunBaeMbie 6a3bl // Pemaembie 3amauu ///
Mopudukanuu N3yuaemble mapameTpsl .
YaCTOThI HCCIIeIOBaHMIl | pa3pemiaroias crnocoOHOCTh Oco0ble yCIoBHsI
(n — uenoe yucno or 1 no 9)*

Memoowl ecmecmsenozo nois
Merton ecrtecTBeHHOro|EcTecTBeHHbIE MOTEHIIHAIIBI OOHapyxeHue MecT KOppO3UH
3NIEKTPUYECKOTO TOJIST TOCTOSHHOIO|3JIEKTPOXUMUYECKOTO U METaJUTHYECKUX KOHCTPYKIIHiA,
toka (EIT) 9NIEKTPOKUHETHIECKOT O Hasemmoe " obnmactell  MUTaHHS H  Pas3rPy3KH
npoucxoxaenus (EIT) MOM3EMHBIX BOJ, MECT MPOCAYUBAHHSI
OKBATOPHAIILHOC BOJ 4epe3 3EeMIISTHBIC COOPYKCHHS
0 npodHINpOBaHHE, P Py ’

U3yYCHHE IMHAMUKH 3arpsA3HEHUsI
TUTOIIATHAS

MeTOZ[ C€CTCCTBCHHBIX HMITYJILCOB
QJICKTPOMAIrHUTHOI'O  MOJIA SeMiiu
(EMDMIT3)

AMIUIATYIHBIE W  YaCTOTHBIC
XapaKTEPUCTUKUA ECTECTBEHHBIX
AJIEKTPOMATrHUTHBIX HMMITYJIbCOB
3emMin

ChEMKa, KapoTax

YcranoBneHue HaNPSKEHHOrO
COCTOSIHHSL MacCHUBa, JIOKAJIM3aIUsI MECT
BO3MOXKHBIX HapyHIEHHH CIUIONIHOCTH,
CTEeIEeHH TPEeUHO00pa30BaHUS]

Dnexmpopaszeedxa nocmosuuvim (UnU HUZKOYACMOMHBIM) MOKOM

DeKkTponpopUIMpOBaHHE (311) Hazemunbie
Pa3IUYHBIME YCTAHOBKAMU

Kaxymuecs JJIEKTPUUECKHE

COIIPOTHBIICHUS,  SIBIISFOIIUECS

rapamMeTpamH I0JIsI TOCTOSTHHOTO 0-30Tu
Beprukanstoe 3NIEKTPUYECKOE : HazemHele, Ha

(B3) TOKA; Y/eJbHbIE JIICKTPHIECKHE
30HIMPOBAHUE A3THYHBIMA AKBATOPHAX
AMp P conporusnerus (YIC) mopon °p

YCTaHOBKAMU
DektponpoduIrpoBaHue U|IHTEHCUBHOCTH BJIEKTPUYECKOTO Hazemubie

30HIUPOBAHKME II0 METOAY JBYX
cocrasmsironmx (DI MJIC) u (B3
MJIC), METO/ BEKTOPHBIX
U3MEPEHUH DIIEKTPUUYECKOTO  TOJIS
(BUDIT)

T10JIs1 IIOCTOAHHOI'O TOKa,
HU3MCpCHHAA B Pa3JIMYHBIX
HalpaBJICHUAX

Or 10,1 non10m // ot 0,1 M
o N-10m

3aBHUCAT OT  COOTHOIIEHHS
VoC MOpOo/I, MOIITHOCTH
TCORICKTPUICCKHUX CIIOCB U OT
pasmepa HU3MEPUTENLHOU
YCTaHOBKH

Kaptupoanmue TpaHHMIL Hopof
pasIMYHOIO  COCTaBa,  BJIAXKHOCTH,
MIOPUCTOCTH, oOHapyxeHHe u
KapTUpOBaHHe CcyOBEpTHKAIBbHBIX

T'COJIOIr'MYCCKHUX TEII (3OH MOBBIIICHHON
TPCHIMHOBATOCTH, JIbAUCTOCTHU U I[p)

Pacunenenue paspesa MO BEpTHKANH,
OMpeJieNICHHe COCTaBa, CTPOCHUS U psiia
cBoiicte mopon (B TOM  dumcie
KOPPO3HOHHON arpecCUBHOCTH, BOJAHO-
buzHUecKux), HaOmoeHne 3a
JIMHAMUKOM MPOIIECCOB

To xe, wro m OII m BD3, HO C
BO3MOXKHOCTBIO ~ HM3YYCHUS  CIOXKHO
MTOCTPOCHHBIX CpEIl MPYU HAOIOICHUIX
HA OJJHOM MPO(UIIC WK B OJHOH TOYKE




DJIEKTPOKAPOTAXK  COMPOTHUBIICHUMN
(KC); TokoBBI#i KapoTax

Kaxymuecs 3JIEKTPUYECKUE
conporusienusi, YOC; cuna
TOKa B IIUTAOIEH 1NN

Mero 3apsukennoro tena (M3T)

Ione JNEKTPUUECKU
3apsKAaeMOro MPOBOJSIIEro Tema

Pe3uctuBnm €Tpusd

VOC xunkocren

/! or 0,01 M B 3aBUCUMOCTHU OT
pa3MepoB 30H1a

Pacunenenue pas3peaa, 06Hapy>KeHHe
30H TOBBIIICHHON TPCHIMHOBATOCTH,

TIOPUCTOCTH, 00BOJIHEHHOCTH,
CKBa)KHHHBIE JBIUCTOCTH, OIpE/ENIEHHe COCTaBa,
CTPOEHHS ¥ CBOWCTB MOPOJ
0-30T Jo 100 m W3yueHune HampaBICHUS H CKOPOCTHU
JIBVDKEHUSI TTOJI3EMHBIX BOJT
JlabGopaTopHsbie, OrneHka KOPPO3UOHHON arpecCUBHOCTU
CKBa)XKUHHBIE, TPYHTOB;  JKCIpecc-OlleHKa COCTaBa
9KBaTOpHAJILHEIE IPYHTOB; U3Y4EHHE PEKHUMa MOI3EMHBIX

BOJI, 3aI'pA3HCHUA

Memoo evi36anHOU nOASAPUIAYUU

DeKTporpodINPOBaAHUE u
30HJUPOBAHHUE METOIOM BBI3BAHHON
nonspuzanuu (11 BIT) u (B23 BIT)

Ionspu3zyemMocTs rpyHTOB

0-30T'1g Hazemusnle

Te xe, uto n y OI1 u B33

YTOo4YHEHHE JHUTOJOTMYECKOr0 COCTaBa

u BJIA’)KHOCTH npu COBMCCTHOM
HCITIOJIB30BAHUU C METOAOM
COIMPOTUBJICHUA

3JzeKmp0pa3ee()Ka NEPEMEHHbIMU YCMAHOBUBUUUMUCH INEKMPOMACHUMHbIMU NOJISAIMU

YacToTHOE anexTpomaruutHoe|[lapameTps rapmonndeckux |1 kI'm - n100 kI'u|HazemHubie n-m — n-:100 m // 0,5 M — 10|Pacunenenue paspe3a Mo BEpTHUKAIH C
30HIUPOBaHNE (UDM3)**:|nmonei, C03/1aBa€MBbIX M TiyOMHAa  3aBUCUT  OT|BBIJEJICHUEM CyOropH30HTAIBHBIX
yacToTHOe  30HAupoBaHue (U3),|37EKTPUISCKUMU U MATHUTHBIMH YacTOTHl  3.-M.  BOJH  H|TPaHHUIl MOPOJ, PAa3THUYAOLUIUXCS IO
JIMCTaHIIMOHHOE 30HJUPOBAHHE| AUTIOISIMHU paccTostHus Mexay|YOC u JIMDIIEKTPUYECKON
(a3), n30IapaMeTpUIecKoe M3JTydaTeneM U NPUEMHUKOM |IpOHUIIAEMOCTH
3onaupoBanue (M13)
JlunonbHOE anexTpomarautHoe| Te xe, 4T0 U pu Hazemnsie n-v — N-10 m // 0,5 mara Kaptupoanmue TpaHHMIL opoz
MPOQITUPOBAHKE (ADMII): [30HaMpOBaHUSAX, HO H3MEPEHHS pa3IM4YHOrO  COCTaBa,  BJAXKHOCTH,
BBICOKOYACTOTHOE (BUDII)**,|BBINONHSAOTCS HA MPOPUIAX HITH TIOPUCTOCTH, 00HpYKEeHHE u
HenpepbiBHOE (HOIT)** MO IUION[AJM TPH MOCTOSHHBIX KapTHPOBaHHE CyOBEpTHKAIBHBIX
yacTore u paccTosHUSX TeONOTHYECKUX TeNl (30H MOBBIIICHHOM
W3JTydaTenb-IPUEMHHKOM TPEUMHOBATOCTH, JBJAUCTOCTA U Jp.),
MOMCK METAJUTMYECKHX KOHCTPYKIHMit
oA MOBEPXHOCTHIO, npH
OJIarompHUsITHBIX YCITOBHSX
orpezienieHue penbeda KpOBJIA
BBICOKOOMHBIX MOPOJT
PanuoBonHOBOE npocBeunBanue|M3ydenne asnektpuueckoro wu| 0,1-30MI'm |CkBaxuHHEIE, 10Mm —n10m//1m— 15m [OnieHka COCTOSIHMST W MOHHMTOPHHT
(PBIT) (MITM) MArHUTHOTO KOMITOHEHTOB CKBa)KMHHO- TPYHTOB U THAPOTEOIOrHYCCKHX
9JIEKTPOMArHUTHOTO TOJIST  TIPH Ha3eMHBbIe YCIIOBUH HETIOCPEICTBEHHO oJ
BO30YXIEHUU B OJTHOM OCHOBAaHMEM COOpPYXEHMH WIH Ha
CKB&XMHE W NPHUEME B JAPYroi, rIyOOKHX TOPU30HTAX, rae
Ha MOBEPXHOCTH WIIH K€ B TOH HEJIOCTaTOYHO pasperarorei

KEC CKBAXXHUHC

CITOCOOHOCTH  HAa3eMHBIX MCTOOOB, a




TaKKe Ha y4acTKax IIOTHOW rOopoJCKOM
3aCTPOMKM W TIpU BBICOKOM YPOBHE
TexHoreunslx nomex /// r > 20 OmM;
CKB > 45 MM

3oHIUpOBaHUE MeTojoM|AHanu3 mporiecca craHoBieHus|0, HaOmroneHus|HazemHbie 1M — n100 m // 0,5 M — 10|Pacusienenue paspesa 1Mo BEpTHKAIHA Ha
cranopienuss nons  (3CII) wjmoms B OmwkHel — 30He,|HauuHas ¢ 3—5 M ciou ¢ pasHeiMu YIC
nepexoHbIX mporeccos (MIIIT) CO371aBAEMOr0  DJIEKTPUUYECKHUM |MC
JTATIONEM, rocie ero
OTKITIOUCHUS
Dnexmpopassedka nepemeHHbIMU HeyCMAaHOBUSUIUMUCS INEKMPOMASHUMHBIMU NOJIAMU
Paguoxum™* * Wzyuenne snextpomarautHoro|nl0 xI'm — n|HasemHsie n-M — nN-10 M // 0,5 mara T'eomoruueckoe KapTUPOBaHUE,
nonst, coznaBaemoro 1B u CAB|MI' BBIJIEJIEHUE CYOBEPTHUKAIBHBIX TPaHUII,
PaaMOCTaHIUAMU JIOKAJTU3aIsl  TOJM3EMHBIX  KaOesei,
TpyOOIPOBOJIOB
Panuonokarmonnoe 3ouaupoBanue|M3ydueHne  nuHamuuecknx — u|Koporkue Hazewmnsie, Ha|N-‘M — N-10 M OnpezeneHre  TOJIOKECHUS — TPaHHMII,
(PJI3) KUHEMATHYECKUX XapaKTEPUCTHK [MMITYIIbChI aKBaTOPUSIX, OIICHKA COCTaBa W COCTOSHUS IIOPOJI.
JJIEKTPOMATrHUTHBIX HUMITYJIbCOB, [(Heek); 10-n-100|aspomerosst Oco00 OnmaronpusTHBIE CpEAbl  JIIsA
TIPOIIEIITHX yepes |kl 1 3TOT0 METO/a JIeJ| U CyXHUe MECKH
HCCIIEyEMYIO CpEy
Paguonokanmonnas (PJI) ceemka  |M3ydenue  amexTpoMarHUTHBIX | To jxe Aspo- u|n-0,1m Wzyuenne COCTOSIHUS
HUMIYJIbCOB, OTPAKEHHBIX  OT KOCMHYECKast MIPUITOBEPXHOCTHOT'O CJIOSI TTOPOJ FUTH
JTHEBHOM TMTOBEPXHOCTH MOYB, B IEPBYD  OdYEpeoh  €ro
00BOJTHEHHOCTH

PagnorerioBass u  mH(pakpacHas
CBHEMKHU

H3y‘IeHI/Ie C€CTCCTBCHHOI'O 3.-M.
H3JIYUYCHUA 3eMHOM MOBEPXHOCTHU

CBY

Anspo, Ha3eMHbIE

IIpunoBepXHOCTHBIN CIION

Beinenser TanMKoBBIE YYacTKH Cpenu
MEp3MbIX, BO3MOXXHO BBISIBICHHE HE
CJIUILIKOM riay0oko 3aJIeTaroIHX
BHYTPUTPYHTOBBIX JIBJIOB




CeiicMoaKyCcTHYECKHE METO/IbI

['myOuHHOCTE U
Hcnonb3yembie Buibr npocBeunBaeMbie 6a3bl // Pemmaembie 3amauu ///
Mopundukanuu N3yuaemble mapameTpsl .
YaCTOTHI WCCIIEIOBAaHUN | pa3pelaronas CriocoOHOCTh OcoOsle ycrnoBus
(n — uenoe yucno ot 1 no 9)*
Ceticmuyeckue
KoppensiiuonHsiii METO[I Hazemurbie B 3aBUCHMOCTH or|Pacunenenue paspesa, HU3y4YEHUE
npenomieHabix  BonH - (KMIIB, UCTONB3YEMBIX YacTOT OT 72|TIOJIOKEHUS TeOJOrMYCCKUX —TPAaHUII,
MIIB), Merox OTpa)KEHHBIX BOIIH MetpoB 0 7:100 m // 0,5 M —|00ycI0BICHHBIX CMeHOU
(MOB), B wMoaubpukanuu oOIIeH 10wm JINTOJIOTUYECKOT'0 COCTaBa, COCTOSIHUSA,
rinyounHo# touku (MOB OI'T) CTENeHU TPEIIMHOBATOCTH,
BJIATOHACBIIIICHHOCTY; U3yYCHUC
W3ydenne  JOUHAMHYECKUX U i
OIOJI3HEBBIX M KAPCTOBBIX YYaCTKOB;
KHHEMAaTHICCKUX XapaKTEPUCTUK <1kl
o n3y4deHue (U3UKO-MEXaHUIECKUX
VOpYrUX KoNeOaHUN B cpene, .
CBOWCTB, MX aHU30TPOITUH
= = BBI3BaHHBIX  HCKYCCTBCHHBIMHU =
Ceticmuueckuii  kaporax  (CK), CKBa)KHHBIE Onpenensiercs riyounoli| Pacunienenne paspesa, oOHapyxeHHE
. HCTOYHUKAMU BO30YKICHUS
ceficMIIecKoe TPOCBEUUBAHME| < o ckBakunbl // 0,1 M — 1w TpaHUIl HIXKE 320081 U B CTOPOHE OT
(CII), BepTHKAIBHOE CEHCMUYECKOE CKB)KUHEI, BBIJICIICHUC 30H
npodunuposanue (BCII) TPECIMHOBATOCTH U  Pa3yIUIOTHEHWS,
OIleHKa (PU3UKO-MEXaHUIECKUX CBOWCTB
HenpepriBHOE celficMuyeckoe 150-750Ty  |Ha akBaropusx  |Jon-100m// 0,1 — n-m Wzyuenue cTpoeHUs JIHA, pacuICHCHUE
npodumposanne HCIT paspesa 10 JINTOJIOTUH, OLICHKA COCTaBa
Y CBOMCTB IPYHTOB
Axycmuueckue
AKycTHYECKOE npocBeunBanue|M3ydeHne KUHEMATUYECKUX W 1-17 k' Ha mnoBepxHoCTH W3yueHune CBOWCTB MacchUBa TOPOI,
(AIT), axyctuueckuii kaporax (AK),|muHamMuueckux  XapakTepUCTHK Y BHYTPU MaccUBa To n-10m // 0,05 CTPOUTEITEHBIX MaTepHaJIOB u
IPOQITUPOBAHKE IO CTCHKAM BBIHY)KJICHHBIX YIIPYTHX ' COCTOSIHUSL KOHCTPYKIIUI, OOHApYyKXeHUE
HCII KoJebaHuit > 1kl Ha axBaTopusx Je(peKTOB
Axyctrdeckas amuccust (AD) Nzyuenne aKyCTHYECKOU Ha nosepxnocTy,|Y naneHHOCTs, OT ucTOYHUKA|JIoKanu3amusi MECT CMEIIEHUsI TPYHTOB
SMUCCUU B mmypaX, B|Bo3Oyxnenus - 10 m U TPEIMHOOOpa30BaHus, OOHApYKEHHE
CKBRYKHHAX YYaCTKOB UX MOJTOTOBKU
Yaempaszseyroswvie
VYibrpa3sykoBoit kaporax (Y3K)  |W3ydeHue  JUHAMUYECKHX U > 10 kI Ha mnosepxuoctu,|Jlo 1 m // 0,01 m Wsydenue coctaBa, CTpOCHHUSI U CBONCTB
KHHEMAaTHICCKUX XapaKTEPUCTUK B  Imypax u TPYHTOB, B TOM WYHCIIC MEP3JIbIX,
YIPYTHX KoJieOaHuH, CKBaYKUHAX pacusieHeHHne pa3pesa M0 BEPTUKAIIN
OIIpeEISIEMBIX CBOWCTBAMU
HCCIIeyeMOro MaTepraa
v3 MIPOCBCYUBAHKE u Ha oGpa3srmax o 0,5m // 0,001 m Wzyuenue cocraBa, CTPOCHHS U CBOWCTB
MPOQITUPOBAHKE TPYHTOB, aHHU30TPOINUH, YCTAHOBJICHUE
OJTHOPOJTHOCTH 00pas3IioB




Maenumopaszseoka

[podunpHas u wiomanHas|3ydeHue  MarHUTHOTO — MOJIS — Hazemnsie Kaptupoanmue B YCIIOBHSX
MarHuTHas cbeMka (M) 3emin, MarHUTHOH MarHUTOAKTHBHBIX Mopoj. Pacunenenne
BOCHPUUMYHBOCTH o JIUTOJIOTMYECKUM MIpU3HAKaM
0Ca/IOUHBIX u YEeTBEPTHYHBIX
OTJIO’KEHHH, n3y4eHue
TPEMIMHOBAaTOCTH  CKaJbHBIX  ITOPOJ,
n3y4eHue TeOTMHAMHUECKHX MTPOIIECCOB
Ha OIIOJ3HEBHIX W  KapCTOOMACHBIX
y4acTKax
I'pasupazeeoxa
[podunpHas u miomaaHas|MsydeHue anomanuii monas CUIIbI — Hazemnblie Jo10m OO0HapyxeHue u oTpe/ieNieHue
rpaBupasBenouHas chemka () TSDKECTH TEOMETPUH aHOMaJIeoOpa3yIoUX Tel,
rnyOuHbl UX 3aneranus /// Otaudus mo
mwiotaoctu 0,02 — 0,03 r/em?
AHoepro-pusuueckue
I'amma-ramma METOJ, (I'TM), CKBaXMHHBIE, Onpenensiercs riryouHol | Onpenenenne IIOTHOCTH, BIQKHOCTH U
HEWTpPOH-HEHTPOHHBIH MeTOJ TIO/I3EMHBIE ckBaxkunbl //0,1 M TJIMHUCTOCTH TPYHTOB B €CTECTBEHHOM
(HHM), wMertonm  ecrecTBeHHO#i|VI3ydueHne sAEpHBIX CBOWCTB COCTOSIHUU
pazMoaKTHBHOCTH opoz o
Meroq TPOTOHHOTO MAarHUTHOTO Hazemnsie JlereKTrpOBaHUE ITOJ3EMHBIX BOJI
pesonanca (IIMP)
l'az060-3manayuonnvie
PanoH-TopoHOBBIN MeTox, ra3oBo-|l3ydeHne Ta30BOro CoCTaBa — Hazemnsie CTpyKTypHO-T€OIMHAMUYECKOE

sMaHauoHHbIi Meton (I'-3)

NOANOYBECHHOI'O BO3/1yXa

KapTUPOBAHME, BBIIECIEHUE YCTONYMBBIX
0JI0KOB MOPOJ] ¥ T€OJJMHAMUYECKUX 30H
C Ppa3IUYHBIM YPOBHEM AKTHBHOCTH,
CBSI3aHHBIM C Pa3pBIBHOM TEKTOHUKOIA,
OIOJI3HAMY, KapcToM 1 He
TIPUMEHSIETCS B 3a00JI04eHHOM
MECTHOCTH ¥ Ha OOHAXKCHHSAX CKAJTbHBIX
TOpOJ

* BennuuHa yCiioBHAs. B CeﬁcMO&KycTPI‘ICCKPIX METOAax paspeiiaromas CIIOCOOHOCTD OnpeaeasaCTcss B OCHOBHOM 4acTOTON HCIOJIb3YEMBIX BOJIH.
** MC’IOHI)I, PEAKO NPUMEHSIOINCCS B I/IH)KeHepHOﬁ FCOCI)I/I?)I/IKC, TaK KaK He 00eCIeUeHBI COOTBCTCTByIOIHeﬁ CepHﬁHOﬁ annapaTypoﬁ.




MNPUJIOKEHUE J{

(pexomenoyemoe)

NH)XEHEPHO-T'EOJIOTUYECKHUE 3AJJAYU U TEOOPU3ZNYECKUE METO/IbI UX PEIIEHUA

JIunelinple 00BEKTHI

Y4acTKH MOCTOBEIX

Tlon3semHubIe

3amaun [TnoutagHbIe 0OBEKTHI VY4acTKy HachITIEH, N
NePEXO/I0B, VY4acTku ToHHENEH TpyOOITPOBOABI U
HYJIEBBIX MECT M BEIEMOK
ITyTENPOBOIOB, ICTAKa kabenu
H3zyuenue ¢ nnane u paspese noiodiceHUs 2e0102UNECKUX SPAHUY
Onpenenenne penbeda kpoBiu ckanbHbx| BO3, MIIB, MOB, OTT', B33 MJIC, MIIB, B33, 211, M MIIB, B33 271, M, [MIIB, B33, M, 311, MIIB, 311, B33

A MOIIHOCTM  NEPEKPBIBAIOIINX  HUX YoOM3, D11, Kap, PJI3, I, M CIIIIE 3CII, MIIIT

HECKaJIbHBIX TPYHTOB i KOpBI

BBIBETPUBAHUS

Pacunenenue  paspesa ckampHBIX M| B33, MIIB, MOB, Kap, B33 M/[C, |MIIB, B33, 3/{3, B33 BIl,| MIIB, B33, 3/[3 BO3 | C, B33, 3CII, Kap |C, B33, 3/3, BO3 BII,

JUCIICPCHBIX IMOpOA Ha CJIOU PAa3JIMYHOIO
JIMTOJIOTHYECCKOro coCraBa

B33 BIl, Y9M3, BCII, M, PBI],
CIIIb

Kap

BII, Kap

Kap

Ormpenenenue TITyOUHBI sanmeranmsa| BDO3, MIIB, BO3 BII, YOM3, P/I3, | ED3, 211, C, B33 BII, M, | B23, OI1, C, B33 BIl, | B33, 311, MIIB, | B33, MIIB, B33 BI1,
MIOJ3EMHBIX BOJ U MOILIHOCTU BOJOHOCHBIX 3CI, MHil, IIMP Kap Kap B33 BII, M, Kap YoOM3
TOPU30HTOB

Ormpenenenue TITyOUHBI saneranus| BO3, MIIB, MOB, HCII, Kap, B33, | MIIB, B33, 3/13, B33 | MIIB, B33, 3/13, B33 | MIIB, B33, 3CII, |(C, B33, 5/13, B33 BII,
BOJIOYTIOPOB U MX LIETOCTHOCTH MJIC, B33 BIl, YOM3, BCII, [IMP BII, Kap, YoM3 BII, Kap Kap Kap
Ormpenenenue TITYOUHBI 3aJIeraHus, B33, Kap, B33 BII, Y9M3, MIIB, MOB

MOHOIHOCTH U PACIHpPOCTpAaHCHUA JIMH3 U
TOPHU30OHTOB 34COJICHHBIX BOJ W KPHUOIIST'OB

Onpez[en CHUC B I1aHe u pas3pese
TIOJIOXKCHUA TpaHuIl MCEP3JIbIX u
HEMCEP3JIBIX NTOPOJ

B33, OI1, YsM3, MIIB, CIII1b, MOB JI5MI1, BUDII, HOII, PJI3, BCII, BO3 BII, EIl, Kap

H3yquue JIOKAJIbHBIX 2€0]102UYeCKUX HeO()HOpO()HocmezZ

O6napyxenne U oOkoHTypuBanue 30H| B33, BO3 MJIC, KB33, 211, EIl, | KB33, MIIB, 311, M, CII, B33, B33 MJIC, B33 MJIC, KB323, [ B33 MJIC KB33, C,
MOBBIIICHHOM tpemuHoBatocty,| MIIB, MOB, BCII, CIT HCTI, Kap, MIl, YKC KB33, OI1, EIl, MIIB | 311, IUIl, JI2MII, | 211, M, CII1, MII, YKC
TEKTOHMYECKUX HapyueHui u akTuBHbIX| UOM3, PJI3, I'-3, B33 BIl, PBII, HCITI, Kap, UYoM3, MIIB CII, M

Ppa3pbIBHBIX CTPYKTYP JIOMII, HUOMII3, M, I', CIITIF PJI3, CIIIIb

O6HapyxeHue u okoHtypuBanue| B23, BO3 M/IC, 311, BUDII, PBII, B33 M/JIC, KB33, 211, MIIB, BCII, BI1, CII, MI1, I', PBII, Kap, CIIIIF

KapcTOBBIX monocTed u  momsemubix| MOB, OI'T, OI'TI BCII, I, I-3, CI1,

BBIPa0OTOK PJI3, M, CIIIIE

O6HapyxeHue i OKOHTYpHUBaHHE OI'T, B33, B33 MJIC, OI1, MIIB, I', M, I'-3, /[OMI1, CII, PBIl1, PJI3, CIII[IF OI'T, B23, B33 MJIC, OI1, I', M, I"-D,

MOrpeOCHHBIX OCTAHI[OB CKAJBHBIX TOPOJI
U TepeyriyoJeHuid B CKaJIbHOM
OCHOBaHHHU

JI9MTI, CIT, PJT3




OOHapyXeHUEe U OKOHTYPHUBAHUE TaJIUKOB,
NEPENeTKOB U MEp3JbIX MOpOJ, CpeAu
TalbIX, OTAEIBHBIX JIEASHBIX TET U 30H
MOBBIIEHHOMN JIbAUCTOCTH

B33, OI1, MIIB, Kap, YOM3,
JIOMII, BUDII, HOII, PJI3, CIIIIDB,
MOB, BCII, B33 BII, EII, PJI3,
Paouokun

B33, 211, C, PJIII, PJI3,
Paouo

M, ETI, M3T, YOM3,

KUn

B23 u 211, C, PJI3, M,
EII, M3T, Paouokun

H3yquue 6 njlane U paspese noa0NCeHUs c€0J10eUUECKUX cpAHUY

OOHapyXeHHue W OKOHTYpHBAaHHE IIOPOJ,
3arpsi3HEHHBIX Ppa3IMYHBIMU
3arpsi3HEHUTEISIMU

OIl, B33, Ell, C

Jlokanusamusa MecT pa3rpy3Ku MOJ3EMHBIX
W TEXHOTEHHBIX BOJ, MECT (HIbTPALUH
BOJI YEPE3 3EMJIISTHBIE COOPYKEHUS

EII, 211, Pes, Pacx, M3T, B3, MIIB

EII, 211, Pes, Pacx, M3T, BO3, MIIB

Jlokammzarmss  mect  kopposuu  wiu| OII, EIT, B33, nmab. u3m. miotHocT! 3I1, EIl, BO3, u3zm.
OMacHOCTH KOppOo3uu MOJ3EMHBIX KaTOJHOI'O TOKA, PErucT. OJTyX/I. TOKOB
METaJUIMYECKUX KOHCTPYKIUN OJTYXTAIOTIIX TOKOB

Onpeodenerue cocmaea, Cmpoenust, COCMOSHUSL U CGOUCME 2PYHMO8
Ormpenenenue nuronoro-| B33, BO3 BII, MIIB, BCII, CII, Kap B33, BO3 BII, MIIB, Kap
eTporpa(uUIeckoro cocTapa BC, I1, CII, Kap
Ormpenenenue (bu3nIecKux CBOICTB I'TM, HHM, V3K, KC, DMK, MIIB, BCII, CI1, B33, 3/3, CIIIIF
JIUCTIEPCHBIX opon (mtotHOCTH,
BJIQKHOCTH, IOPUCTOCTH)
Msyuenne tpemnnoBaroctu u nopucroctu| MIIB, BCII, CII, AK, V3K, u3m. Ha MIIB, BCII, CII,
CKaJIBHBIX MTOPOJ 00p., BO3 CIIIIh AK, V3K, uzMm. Ha

00p., BO3

OnpenenieHne BOAHO-(QU3NIECKUX CBOMCTB

B33, MIIB, BII, Kap

Ormpenenenue Je(OpMaIIHOHHBIX u MIIB, BCII, CII, AK, Y3K, u3m. Ha 00p., B33, /{3, CII[IF
MIPOYHOCTHBIX CBOMCTB MOPOJI

Ornenka HEOAHOPOAHOCTH MaccuBa MIIB, BCII, CII Ha pa3HbIx

CKaJIbHBIX U JUCHEPCHBIX MTOPOJ vacrorax, OI'T, B23, 211, CII[IF

Msyuenne  wHampsbkenHoro — cocrostausi|  MIIB, BCII, I'TI, T'-3, EUDMII3

opoj

Ormpenenenue MUHEpaIU3auu 3II, BO3, Pe3, KC

MOJ3EMHBIX  BOJ W 3aCOJICHHOCTH

JUCIEPCHBIX TMOpOA B MEp3JoM U

HEMCEP3JIOM COCTOSTHUN

Onpez[eneHI/Ie JIbAUCTOCTU U KPUOTCHHOI'O
CTPOCHU A NHUCHCPCHBIX TOPOJ

Kommiekcrsr Y3

K u MII, B33 u KC

Omnpenenenne KOPPO3HOHHOM
arpecCUBHOCTH TPYHTOB U TIOM3EMHBIX BOJI
M0 OTHOIICHHUIO K CTaJTH

OI1, B33, u3zm. Ha 00p.

OI1, B33, u3zm. Ha 00p.

H3yquue 2€0102UHECKUX U UHICEHEPHO-2E0]I02UUECKUX NPOYeCcCco6 (ocywecm(ﬂmemcg 10 MemoouKe PEHCUMHbBIX Ha6m0()eHu12)




HaGmonenne 3a W3MEHEHHEM TITYOHHBI
3aJIeraHus YPOBHSI TPYHTOBBIX BOJ

B33, MIIB, BCII, B33 BI1, YoM3, PJI3

OmnpezienieHHe HAMpPABICHUSI U CKOPOCTH
JIBUKEHUS TTOJI3EMHBIX BOJT

Pacx, Pe3, M3T, EIl

OOHapyxeHue MecT pasrpy3ku
MOM3EMHBIX BOJI, YyTEYEK OBITOBBIX |
MPOMBIIUICHHBIX BOJ

EIl, T°, B33 BII, Pes

HaGmonenue 3a BIQXKHOCTHBIM PEXHMOM
JIUCTIEPCHBIX MOPOJ 30HBI a3paluu

HHK, KC B33, MIIB, BCII, CI1

HaGmonenne 3a uW3MEHEHHEM TITYOHHBI
CE30HHOTO M TEXHOT€HHOTO MpPOMEp3aHus
W MPOTAaUBAHUS JUCHEPCHBIX U CKaJIbHBIX

B33, MIIB, BCII, Kap, T°¢, 311 YOM3, PJI3, CIIIIE

opoj
HabGmronenue 3a H3MEHEHHUEM MIIB, BCII, AIl, CI1, Kap, T, EII, EUDOMII3, I-3, PJI3, M
HaIpsHDKEHHOT O COCTOSIHHS,

BO3ZHUKHOBCHHEM 1 PA3BUTUCM TPCHIVUH

H3y‘IeHI/Ie OIIaCHBIX T'C€OJIOTMYCCKUX H
WHXXCHCPHO-TCOJIOr'MYCCKUX MPOIECCCOB

MIIB, OI'T, Kap, CIIII5, 311, B33, BO3 M/IC, I', M, -3, B33 BII, M3T, EUDOMII3, EII, T°, PJI3

CelicMrueckoe MUKpOpaliOHUPOBaHNE

MIIB, BCII, CK, perucr. cii. 3eMjerp., B3pbIBOB, Mukpoceiicm, Kap (I'T'M), cunvnuix 3emaemp.

Tpumeuanue — KypcuBoM 0003HaUCHBI BCIIOMOTaTEIbHBIEC T€O()H3NIECKHE METOJIBI.




MNPUJIOKEHUE E

(cnpasounoe)

ONNPEAEJEHUE UH)KXEHEPHO-T'EOJIOTHYECKUX XAPAKTEPUCTUK I'PYHTOB
IO PE3YJIbTATAM 'EO®U3NYECKHUX UCCJIEJJOBAHUM

Haunmenosanue
WH)KEHEPHO- .
Buner u cocrosinme I'eopnznueckuii mapamerp,
Te0JIOrMYEeCKUX YpaBHEHHE CBSI3U
TPYHTOB €Il. I3MEPEHHsI
XapaKTEePUCTHK, €],
H3MEpEeHust
JedopmanuoHHbIe XapaKTePUCTHKHA
Hns obpasuoB| Crarnueckuid Junamuueckuit MORynb E =0,35+ Ejl“
CKaJIbHBIX, MOAYJIb YIPYTOCTH IOnra E,, MIla
NOJYCKJIBHBIX  IIOPOJ, E., MIla
(mo Hukutuny B.H.)
Mepanbele mucnepcHele|  CraTHdecKuid Junamuueckuii Mogynb E =0,6+0,116E, +0,01E?
rpyathl (0 Xa3uHy| MOAY/b YIIPYrOCTH IOnra E,, MIla
B.I'.) E., MIla
Mep3anple  TIAMHBI | Monynb CKOpOCTb MPOAOJIBHBIX E =81340%?
cynecu (mo I'opsiuHoBY| medopmanuu E, BOJH V,, M/c P
H.H.) MIla
CxaJbHbIE TIOPOJIBI Monynb Junamuyeckuit MORynb LgE =-0,75+ 1,14 1gE,
(3bdy3uBHBIE) (mo| nmedopmaruu E, IOnra E,
Boponkopy O.K.) MIla (E, = 104 + 8-10%) MIla
CkajbHbIe TIOPOJIbI Monynb JluHaMu4YecKuii MOIYIb LgE =-1,45+ 1,28IgE,
(MHTpY3UBHBIC u| nepopmanuu E, IOnra E,
Metamopduueckue) (Immo MIla (E, = 104 + 8-10%) MIla
Boponkopy O.K.)
CkajbHbIe TIOPOJIbI Monynb JluHaMu4YecKuii MOIYIb LgE =-1,5+ 1,26 IgE,
(ocamounbie) (mo| nmedopmaruu E, IOwnra E,
Boponkopy O.K.) MIla (E, = 104 + 8-10%) MIla
CxaJbHbIE u Monynb Junamuueckuit MORynb E =0,826X0" E3~632
MOyCKaJbHbIe TPYHTHI| nedopmanuu E, IOnra E,, MIla
(mo CaBuuy AUM. wu MIla
Smienxo 3.1.)
Hpecssnble, Monynb Junamuueckuit MORynb E=01E,-16
11e0EHUCTEIE, nepopmarmu E, Onra E,, MIla
KPYIHOOOJIOMOYHbBIE MIla
rpyuthl (10 BoHmapeBy
B.J1.)
Ileckn oT KpyIHBIX 10 Monynb JluHamuueckuii MOIyIb 1) E=0,08%4E, +3
IPaBEUCTHIX, BhIime| aedopmanuu E, Onra E,, MIla E=0116E,- 4,7
YI'B (1 — mo AreeBy MIla Ckopocts P- u S-Bonn V,u (2) £=0,014V, + 0,198 V; -
B.H., boumapesy B.H., Vs, M/c 27
[ImakoBy B.H.; Junammdeckuii monyns | 3) E =11+ 0,03E, + 12m+
2 — mno Dboumapery IOnra E,, MI1a. 0,1z
B.1.; Koadpuuuent ITyaccona m
3 — no MumypuHoi [nyGuna Z, M
N.I1.)
IMecku Bmaxusie (1m0 Monynb Junamuyeckuit MORynb E=0,0445E, + 3,1
Bonnmapesy B.1.) nedopmanuu E, IOnra E,, MIla
MIla
Tomnma ecyaHo- Monynb JluHaMu4YecKuii MOIYIb E=064E,+ 35
TJIMHUCTBIX rpyHTOB| nedopmanmu E, IOnra E,, MIla
Ipu TIPUPOAHOM MIla
BJIQYKHOCTHU (o
I'puropuyky E.C.)
Tomnma recyaHo- Monyinb Ckopoctb S-BonH Vs, M/c E =0,154V; - 12




[JIMHUCTBIX ~ TPYHTOB,| nedopmanmu E,
BBIIIIE YI'B (mo MIla
Bonmapesy B.U. u
IMucenxomy B.B.)
Tomnma IIECUYaHO- Monynb Ckopoctb S-BonH Vs, M/c 1) E=0,1517V;- 18,9
[JIMHUCTBIX ~ TPYHTOB,| nedopmanmu E, Jusavuaeckuii Montytb | 2) E = 2,26140 V2 +4,2
umwke YI'B (1,2 — mo MlIla IOnra E,, MIla. —
bonpgapey B.M. n Ko puuument Iyaccona m JE=2+ 8’23& + 10m+
IMucenkomy B.B.; 3 — I'ny6una Z, M ’
o Murirypunoit 1.I1.)
Tomnmra MecyaHo- Monynb Ckopocts P-BoiH V,, M/c. E = /(01243 y1
TJIIMHUCTBIX rpyHroB| nedopmanuu E, I[noTHOCTS I, T/em®
(o BacunbeBckomy MIla
B.E.)
JleccoBrle  CYTTIMHKY, Monynb Junamuyeckuit MORynb E=0,045E,+7
BBILIIE VI'B (mo| medopmartuu E, IOnra E,, MIla
Munnesro WU.I'.) MIla
JleccoBunbie Momynb JuHamu4yeckuii MOAyIb E=0,033E,+ 6,5
CYIJIMHKH W cynecu c| nedopmanmu E, IOnra E,, MIla
BKJIFOUEHUSAMU MIla
oOsiomkoB, Beime YI'B
(mo Munnenio N.T'.)
CyriIuHOoK Monynb Junamuueckuii Mogyns | E = 2,7 + 0,014E, + 9,3m+
MSATKOIUTacTHYHbIN (o[ medopmanuu E, IOnra E,, MIla. 0,0467
Murypunoii 1.I1.) MIla Koa¢ppunuenr Iyaccona m

I'nybuna Z, m
CyriMHOK TBEpbIi (110 Monynb Junamuueckuii mogyns | E = 10,3 + 0,016, + 0,11m
Murypunoii 1.I1.) nedopmanuu E, IOnra E,, MIla. +0,0477

MIla Koa¢ppunuent ITyaccona m

I'nybuna Z, m
I'nuHa  TBepmass | Monynb Junamuueckuii Mogyne  |E = 12,2 + 0,007E, + 8,6m+
MOJIyTBEpaas (mo| nmedopmaruu E, Onra E,, MIla. 0,037
Murypunoii 1.I1.) MIla, Koa¢ppunuent ITyaccona m

I'nybuna Z, m
I'munucTeIe TPYHTBI Monynb Junamuueckuit MORynb E=0,108E,-1,9
VYpana (mo BowumapeBy| nedopmamuu E, IOnra E,, MIla
B.J1.) MIla

HpO‘IHOCTHbIe XaPAKTCPUCTUKH

Mep3snbie TpyHTHI (110
3BIKOBY 10.1. u
Yeprunuckoii O.11.)

Cuemrenue C, MIla

CKOpOCTb MPOAOJIBHBIX
BOJH Vp, M/c

C=1840V"

JleccoBunHble TOPOABI
opu W = 8 + 20 % (mo
Munnesro WU.I'.)

Cuemrenne C, xIla

Monyns capura G, kIla

C=48-10"G-0,08

JleccoBunHbIE
HETPOCaI09HbIC
CYTJIHHKH
Bonnmapesy B.1.)

(o

Cuemrenne C, xIla

Monyns capura G, kIla

C=75-15"G-0,356

IMecku Boimie YI'B (mmo
Bonnmapesy B.1.)

VYron BHyTpeHHEro
TpeHws | , Tpaj

Monyis casura G, MI1a.

CKOpOCTb IONEePEYHBIX
BonH Vs, M/c

j =564-10°G+29
j =4,98-10°V,+233

IMecku mmxe YI'B (mo

VYron BHyTpeHHEro

Monyns casura G, MI1a.

j =0,378-10* G* + 28,6

Bonnmapesy B.1.) TpeHus | , Tpaj CKOpOCTh MONEPEUHBIX j =8,46840 5\/33 +27.8
BonH Vs, M/c

Hus obpasuos| [Ipexen npounoctu | Ckopocts P-Bonu V,, mM/c. Vp2 X (1- 2”%) .
CKaJIbHBIX u| Ha OIHOOCHOE JluHamuueckuii S = Wlo
HOJIyCKaJIbHBIX TPYHTOB| CKaTHE S, MIla | ko3d¢unuent ITyaccona m
(o JIsxoBHUITKOM Y m. [AVASIS

3 s =—2=210
®.M.) ITnotHOCTS I, T/eM®. @ C




Ckopoctb S-BonH Vs, M/c

(C = 240 nnst ©3BECTHSKOB,
C =180 nns

MeTaMop(UIECKHUX MOPOJ;

C = 120 gnst npeBHUX

HMHTPY3UBHBIX TTOPOJ;

C =180 1 necYaHUKOB U

AJIEBPOJIUTOB,;

C = 55—65 n1a monoasIx

HHTPY3UBHBIX U
3¢} y3uBHBIX MOPOT)

Ilecox, CYTJIUHOK,
rmuHa  (mo  IloramoBy

AJL)

Pacuetnoe
conporusieHue R,
k[ /em?

CKOpOCTb MPOAOJIBHBIX
BOJH Vp, M/c

R,=0,265+7,04.10" +
8,439-10°V?

duznueckue XaPAKTCPUCTUKH

Ilecku nr000#l creneHu

O0beMHas Macca

CKOpOCTb MPOAOJIBHBIX

r =1,013V%*- 0,300

3
Bﬁ;i’;:;g;;‘ BIL) (nol - cxenera r, rlew B Vp, wfe r =0,32240°V, +1,660
Jlecc (mo TopsuuoBy| O6bemHas macca | Ckopocth S-BomH Vs, M/c r o = 1,19 + 475.10° V,
HH. wu TIlonaxoBo#l| ckemerar, rlem®
T.A))
[Necuansie rpyutsl|  Koadduiment JluHamuueckuii MOIyIb e= 375, + 0,364
BBILIIE VI'B (mo| mopucroctu e IOnra E,, MIla
Bonnapery B.11.) IMopucrocts 1, % | Junamuueckuit mogyns | n = (15,58/E, + 0,198) 100

Ownra E,, MIla

Oprannueckue TpyHTHI| Ko3hduiment Ckopoctb SH-BoTHEI Vgy, e=(297,12/Vyy) - 1,27
(Topdsi) (Mo MUPOHOBY|  HOPHCTOCTH € Mmlc

B.A. n
C.A)

Tep-Tepsny

OpraHuyeckie TPYHTHI

(Topdsr) (o MupoHOBY
B.A. u Tep-Tepsany
C.A)

TTonnas
BIIaroeMKocTh Wy,
k[/xT

Ckopoctb SH-BoHBI Vgy,
Mm/c

Way = (187,28/Vgy) - 0,52

OpraHuveckue TPYHTBI
(Topdsr) (o MupoHOBY
B.A. u Tep-Tepsany
C.A)

BecoBas B1axHOCTH
W, kI'/kT

Ckopoctb SH-BoHBI Vgy,
Mm/c

W= (174,06/Vs;) - 0,50




IMPUJIOKEHUE K
(cnpasounoe)

3ABUCUMOCTH YJIEJIbHBIX JJEKTPUYECKUX COIMTPOTUBJEHHUM (YIC) OT
COCTABATPYHTA
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IMPUJIOKEHUE U
(cnpasounoe)

3ABUCUMOCTDH CKOPOCTH IMPOAOJIbBHBIX BOJIH (V,) OT JIUTOJOTMYECKOI'O
COCTABA 1 BJIA’KHOCTHU JJIsI MEP3JIBIX TPYHTOB [IPU t = -1 °C
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ONPEJEJEHUE MUHEPAJIU3ZALIMU TOA3EMHBIX BO/I (a) U 3BACOJIEHHOCTHA

1i1* -

1n2

MPUJIOKEHMUE K

(cnpasounoe)

MEP3JIBIX (6) U TAJIBIX (8) IUCIIEPCHBIX T'PYHTOB 110 JAHHBIM
SJEKTPOMETPUUN

g W
| L]

at

I3t UM MO Tl ITUINSL A 0 52

Y

SN

K3

e +llomeamrenrats Tt plaodt

-, SUgAREEY B0
——

T At o s ————T

—_——

GI"" ——— 2 ..

Lot o e e

{ Meoor [Tmece]

P W

| !]Lﬂ "

N 1
TTecan- Meckw Cyrmsin S IR [ LN
L Pl I
L BaH MecmaRe-CINALGTHG TMOCH
Py Cma-mt

/

0.1 1.5

J— i, EedTik. 2 — necok; O — EerEME O I HEE;

# — THECTRIN CNTIIHOK



MPUJIOKEHUE J1
(cnpasounoe)

3ABUCUMOCTb CKOPOCTH IPOOJIbHBIX BOJIH OT OB BEMHOMN
BJIA’KHOCTMH (a) 1 JIbJIMCTOCTH (6) MEP3JIBIX CYTJIMHUCTO-TJIMHUCTBIX

I'PYHTOB npu pa3aungHoii temnepartype, °C: 1—-0,5;2 —-1; 3—-2; 4 —-3; 5—-5; 6 — -6;

7—-7,8—-10
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MNMPUJIOKEHUE M
(cnpasounoe)

OLEHKA MMPOYHOCTH NPU OTHOOCHOM CKATHM (S ,) MEP3JIBIX TPYHTOB
1O 3HAYEHUAM CKOPOCTEU ITPOJOJIBHBIX BOJIH

e, MIla
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MNMPUJIOKEHUE H
(cnpasounoe)

HOMOI'PAMMBI JJI1 OHEHKN KPUOTEHHOI'O CTPOEHUA MEP3JIBIX
CYIVIMHKOB IIPU t = -1 °C 10 JAHHBIM YJIbTPA3BYKOBBIX (a) 1
SJEKTPUYECKUX (6) USMEPEHUUA
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MNPUJIOKEHMUE I1

(cnpasounoe)

TJIYBUHHOCTD DJEKTPOPA3BEJIKA METOA0M COIPOTUBJIEHUM 1151
CUMMETPUYHBIX (AMNB), TPEXQJIEKTPOAHBIX (AMNC® ¥) U IUITOJIbHBIX
(ABMN) YCTAHOBOK ITPU KOHTPACTHOCTHU PA3PE30B M, > 10

M, — otHommenue YOC rpyHToB Ha KoHTaKkTe; O 1 0° — LIEHTPBI IPUEMHOTO U ITUTAIOLIETO

TUITOJIEH
Byt re0s1eKTpuuecKoro MaccuBa 2h/AB 2h/ O O'; h/AO

Konrakr 0,6 0,55
BepTukanbHblii HENPOBOAALIUM IJIACT:

OOJIBIIION MOIIHOCTH 0,55 0,5

CpeIHel MOIITHOCTU 0,45 0,4

MaJIoil MOIIHOCTH 0,25-0,3 0,2
HaxToHHBII HETIPOBOISIIU IIACT MAJIOH MOIIHOCTH 0,3-0,4 0,25-0,35
TopusoHTaIBHBIH HenpoBo st tuHap (D > MN) 0,2 0,15
Henpososmuii rap (D > MN) 0,15 0,1
[IpoBosIuMii mIacT Majgoil MOITHOCTH 0,6 0,6




MNMPUJIOKEHUE P
(cnpasounoe)

3ABUCUMOCTD I'TYBUHBI PAJITNOJIOKAITMOHHOI'O 30HANPOBAHUS

JIOKAJIbHBIX (a) U IMHEMHBIX (6) OFBEKTOB B I''THHAX C HU3KON
BJAKHOCTBIO OT QHEPTETHYECKOI'O IOTEHIUAJIA E* PAJIAPA
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Knwueswvie cnosa. I/IH)KeHepHO'FCOHOFI/I‘IECKI/Ie U3bICKAHHUA IJIs1 CTPOUTEIbLCTBA, FeO(l)I/I?)I/I‘IeCKI/Ie
HCCIICA0BAaHUA, FeO(l)I/I?)I/I‘ICCKI/Ie MCETOABI I/ICCJ'IEI[OBaHI/Iﬁ o Hn3y4yacMbIM (l)I/ISI/I‘IeCKI/IM IoJIsIM, HX
mnmpupoac u CBOICTBaM TPYHTOB:. 3JICKTPOMAarHUTHLIC, CeﬁCMOaKyCTH‘IeCKHC, MarouToMETpUICCKUE,
TpaBUMCTPHUUICCKUE, HZ[epHO-(l)I/I?)I/I‘IeCKI/Ie, ra30BO-OMaHAIlMOHHEIC, TEPMOMETPHUYCCKUE,



reoQu3nYecKie METOABl 10 TEXHOJIOrHMsAM  (BHAy) HAONIOAEHWI: a’3POKOCMHYECKHE WM
JUCTAHI[MOHHBIC, HA3eMHBIC, SKBATOPHANIbHBIC, CKBAKUHHBIC, OI3EMHBIC, JTA0OPATOPHBIC, CMEIIaHHBIX
TEXHOJIOT UM,

COJAEPKXAHUE

1. OGnacTs IpUMeEHEHHs
2. HopMaTuBHBIE CCBUTKH
3. TepMHUHBI U OTIPEIETICHHSI
4. O0uMe noJoKeHHs
5. Mertozibl reopHU3HIeCKUX UCCIIeNOBAHMUIT
5.1. DJIeKTpOMATHUTHBIC METO/IBI
5.2. CelicMOaKyCTHYECKUE METOIBI
5.3. Maruuropa3Be0YHbIC METOIBI
5.4. I'paBupa3Be0UHBIC METOBI
5.5. SnepHo-hu3udeckue MeTOIbI
5.6. 'a30B0-3MaHaIMOHHBIE METO/IBI
5.7. Tepmomerpust
5.8. ConyrcTByIoIIMe METOIBI
6. mKxeHepHO-Te0IOrHIeCKre 3a0a9l U Te0hU3UICCKUE METOIBI UX PEIICHUS
6.1. M3yueHue B IUIaHe U pa3pe3e MONOKEHHS TeONOTHIECKUX [PaHHII
6.2. N3yuenue cocraBa, CTPOCHUS, COCTOSHHS M CBOWCTB TPYHTOB
6.3. N3yueHune reoJOrnueckKiux U MHXEHEPHO-TEOJIOTHYECKUX TIPOLIECCOB
6.4. CeliMuueckoe MUKpOpaHOHUPOBAHUE
7. CocTaB reo(pu3nUeCKUX UCCIC0BAHUIM IPU HH)KEHEPHO-TEOJIOTHYECKUX M3BICKAHUSIX
8. T'eodpusuueckre MCCIEAOBAHUS MPU WHKCHEPHO-TCONOTHISCKHX U3BICKAaHHAX UIS pa3pabOoTKu
MPEINPOCKTHOH JTOKYMEHTAIUH
9. T'eodpusuueckre UCCIEAOBAHUS NMPU WHKCHEPHO-TECONOTHISCKHX U3BICKAHHAX UIS pa3paboTKu
MPOEKTa
10. T'eopusnyeckre UCCACIOBAHUS MPH WHKCHEPHO-TECONIOTMICCKUX HU3BICKAHUAX JUISI Pa3spaboTKu
paboueii TOKyMEHTaILNH
11. Teodusmyeckre HCCACTOBAHUS MPH HHKCHEPHO-TCOJOTHICCKHX H3BICKAHUAX B IEPHOI
CTPOUTEBCTBA, IKCILTYATAIMH U TUKBUAAIMHI 3MaHUIH 1 COOPYXKEHHI
[Ipunoxenue A. TepMUHBI U ONIpeaeeHUs
Ipunoxenne bB. OO6beMbl reodu3MYecKHXx pabOT MPH PEHICHHH OCHOBHBIX HH)XEHEPHO-
TEOJIOTHYECKHUX 38184
[punoxenne B. CokpalieHHbIC HA3BAHUS T€OPU3NIECKUX METOIOB
Ipunoxenne I'. KpaTkas XapakTepucTHKa TeO(H3HYECKHX METOIO0B, HCIOIb3YeMbIX MpH
WHXEHEPHBIX U3BICKaHHAX
[punoxenue JI. UxeHepHO-TECONOrMICCKHE 3a0a9l U TeODU3UIECKHUE METOIbI X PELICHUS
Ipunoxenne E. OmnpeneneHne HHXKEHEPHO-TEONIOTMISCKUX —XAPAKTEPHUCTUK TPYHTOB 10
pe3yabTaTaM reoQU3HIeCKUX UCCIIeNOBaHMUIT
Ipunoxenne XK. 3aBUCHMOCTD yAeNbHBIX dNekTpuueckux comporusnenuit (YIC) or cocraBa
IpyHTa
ITpunoxenune U. 3aBUCHMOCTb CKOPOCTH HPOXONBHBIX BOJH (V) OT JHTOJIOTHMYECKOrO COCTaBa U
BJIAXKHOCTH JUTsl MEP3JIbIX TPYHTOB mipu t = -1 °C
IMpunoxenune K. OnpeneneHre MUHEpaIn3aluy MOA3EMHBIX BOA (a) U 3aCOJIEHHOCTH Mep3JibiX (0)
U TabIX (B) JUCIIEPCHBIX TPYHTOB O TAHHBIM 3JICKTPOMETPUH
[punoxenne JI. 3aBHCUMOCTh CKOPOCTH MPOMONBHBIX BOJH OT OOBEMHOW BIaXHOCTH (a) H
nbpucTocTH (6) MEP3IIbIX CYTIIMHUCTO-TJIMHUCTHIX TPYHTOB
IMpunoxenne M. OlieHKa TPOYHOCTH TPU OJTHOOCHOM CKATHUH (S.,.) MEP3JBIX TPYHTOB ITO
3HAYCHUSIM CKOPOCTEH MPOMOTBHBIX BOJIH
[punoxenne H. HoMorpaMMbI 1711 OI[EHKH KPHOTEHHOT'O CTPOSHHUSI MEP3JIBIX CYTIIMHKOB pH t = -1
°C 10 JJaHHBIM YJIBTPa3BYKOBBIX (a) U 3ekTprdeckux (0) u3MepeHuit
Ipunoxenune I1. [MyOGHHHOCTH SIIEKTPOPA3BEIKH METOJOM COMPOTHUBICHHH I CUMMETPHYHBIX
(AMNB), tpexanektpoansix (AMNC® ¥) u munonbhsix (ABMN) ycTaHOBOK MpH KOHTPACTHOCTH
paspe3oB M, > 10
[Mpunoxenne P. 3aBUCHMOCTH TITyOMHBI PaMOJIOKAIHOHHOTO 30HAMPOBAHUS JIOKAIbHBIX (a) H
nUHEHHBIX (0) 00BEKTOB B TIIMHAX C HU3KOW BIAYXKHOCTHIO OT DHEPTeTHUECKOro MoTeHIana E* pamapa



