F'OCYIAPCTBEHHBIN KOMUTET POCCUMCKOM ®EJEPALIMA 110 CTPOUTEJILCTBY U
KWJIMITHO-KOMMYHAJIbBHOMY KOMIUJIEKCY
('OCCTPOU POCCHN)

Cucrema HOPMATHUBHBIX TOKYMEHTOB B CTPOUTEIILCTBE

CBOJ] ITPABUJI
CODE OF PRACTICE
NHXEHEPHO-IT'EOJIOTUMYECKHUE U3bICKAHUS JJISI CTPOUTEJBCTBA
ENGINEERING GEOLOGICAL SITE INVESTIGATIONS FOR CONSTRUCTION
CII 11-105-97
Yacts VI. [IpaBuia npou3BoacTBa reopu3niecKux uccaea0BaHuii

YK 624.131
Jlama seeoenus 2004-07-01

HOPEJUCJIOBUE

PA3PABOTAH IIpon3BoACTBEHHBIM U HayYHO-HCCIIEI0BATENIBCKUM HHCTUTYTOM 110 UHKEHEPHBIM
n3pickanusaM B ctpoutenseTse (PIYIT «ITHUMHMCy) Nocerpost Poccun npu ywactun I'eongoruyeckoro
¢dakyasrera MI'Y, OI'VII «IlpotuBokapcToBas u Oeperosas 3ammuray, MI'CY, OAO «Bcepoccuiickuit
Hay4yHO-UCCIENOBATENIbCKUM ~ MHCTUTYT  THAPOTEXHUKA  HM. B.E. Beneneenay, «AMI],
Crpoitnssickanusi»y, OOvenmuHeHHBIM HayyHbiM CoBetoM 1o Kpuonoruun 3emumi PAH, 3AO0
«["eonoropazBenkar.

BHECEH ®I'VII «(ITHUUUC» T'occtpost Poccun.

OJIOBPEH VYmnpaBneHuem CcTaHAapTU3alMH, TEXHUYECKOTO HOPMHPOBaHHS M CcepTH(UKAINU
T'occrpost Poccun (mrcemo ot 17.02.2004 1. Ne 9-20/112).

[IPUHSAT U BBEJIEH B IEUCTBUYE c 1 nronst 2004 . BIIEPBEIE.

BBEJIEHUE

CBox mpaBHUI MO HHXXCHEPHO-TEOJOTHUECKUM M3BICKaHWSIM Juid cTpoutenscTBa (Yacts VI
«[IpaBuna Mpou3BOACTBA IeOPHU3NUYECKUX HCCIIEAOBaHUIT») pa3paboTaH B pa3BUTHE O005S3aTENbHBIX
nonoxxernit 1 Tpedoannit CHull 11-02-96 «HxkeHepHbIe H3BICKAHUS VIS CTPOUTENbCTBA. OCHOBHEIC
monoxennss». CBox mpaBmi pomonHseT cepuio pokymentoB CII 11-105 — «UmxeHepHO-
Te0JIOTHYECKUE N3BICKAHMS TSI cTpouTenseTBay (Hactu [—V).

Cornacao CHulII 10-01-94 «CuctemMa HOpMAaTHBHBIX JOKYMEHTOB B CTpouTenbcTBe. OCHOBHbBIE
TIOJIOKEHHST» HACTOSIINI NOKYMEHT SIBIsIeTCsl (pefiepajbHBIM HOPMAaTUBHBIM JOKyMeHTOM CHCTEMBI U
yCTaHaBIMBaeT OOIIME TEXHWYECKHe TpeOOBaHMS W TpaBHia, COCTaB U 00BEM TIeo(pHU3NYEeCKUX
I/ICCJ'IG]IOBaHI/Iﬁ, BBITTOJIHACMBIX B COCTaBC HWHXCHCPHO-T'COJIOT'MYCCKUX HM3BICKaHWUH Ha
COOTBETCTBYIOIIMX JTamax (CTaausx) OCBOCHUS M HCIIOJIb30BAaHHS TEPPUTOPHIA: pa3paboTka
MIPEANIPOCKTHON W TPOEKTHOM JTOKYMEHTAIlH, CTPOUTENBCTBO (PEKOHCTPYKIMSA), SKCIUTyaTarust U
JTUKBUAANNS (KOHCEPBAIMA) IPEATIPUATHH, 3MaHIA U COOPY>KEHUI.

Hacrosimuit CBoxt mpaBuil sIBISIETCS. NMIEPBBIM CHEIUATM3UPOBAHHBIM JIOKYMEHTOM (heiepabHOTO
YPOBHSI, pETJIAMEHTHPYIOIIUM IIPaBUJIa MPOM3BOACTBA I'€O(PU3NIECKUX HCCIEAOBAHMUI, BBIOIHIEMBIX
B COCTaBe MH)XEHEPHO-I'€OJIOTMYECKUX M3BICKaHUH. B cBs3M ¢ 3TMM B JOKyMeHTE C(hOPMYIHPOBAHBI
WH)KEHEPHO-TEO0JIOTNYECKHUE 33/1a4H, peliaeMble Teo(pU3NUeCKUMU MeTolaMu (pasien 6) U MpUBEAEHbBI
CBEJICHUSI CIPABOYHOI'O XapakTepa O (U3NYECKUX OCHOBaX METOAOB (pasaen 5), HeoOXoIuMbIe
TJIaBHBIM o6pa30M HHXCHEpaM-IcojioraM " MNPOCKTUPOBHIUKAM, YYAaCTBYIOIIIMM B COCTaBJICHUU
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3aaHuil 171t Te0(U3UICCKUX UCCIICIOBAHHUI.
1. OBJIACTBb IPUMEHEHUSA

Hacrosmmit CBox mpaBHi yCTaHABIMBACT OCHOBHBIC TEXHHUYCCKHE TPEOOBaHMSA M IIpaBHIIa
MIPOM3BOJICTBA TEO(U3UUECKUX HCCIENOBAaHWN IPU HH)XEHEPHO-TEOJOTHYECKUX M3BICKAHUAX JUIS
CTPOUTENBCTBA, OOECHEYNBAIOIINE BBHITOJHEHHE O0s3aTENBHBIX TPEOOBaHMH, MPETyCMOTPEHHBIX
CHull 11-02-96 «HxeHepHbIe M3BICKaHUs I cTpouTenbcTBa. OcHOBHbIE nonoxeHus» u CII 11-
105-97 «HKeHepHO-Te0IOTHYECKUEe U3bICKaHUs I cTpouTenbcTBa. OOImue mpaBuiia MpOU3BOACTBA
pab6ot». Yacts L.

Hacrosmuii JDOKyMEHT yCTaHAaBIMBaeT COCTaB M METOABl IPOU3BOJCTBA TEO(PU3MUECKHUX
HCCIICIOBAaHUH, anpoOMpPOBAaHHBIE NP HHKCHEPHO-TEOJOTMYECKHX M3BICKAHMSIX B Pa3IMYHBIX
WH)KCHEPHO-TEOJOTUYECKHX  YCIOBHSIX, B TOM 4HCIE Ha TEPPUTOPHAX PaCIPOCTPAHCHHUS
cnenuuIecKuX TPYHTOB W PAa3BUTHS ONACHBIX T'€OJIOTHYECKHX W HH)XECHEPHO-T€OJIOTMIECKUX
NPOILIECCOB, M TpeNHa3sHa4eH Juisi TPUMEHEHHS [OPHIUMYECKMMH W (DU3NYECKHMH JIMIAMH,
OCYLIECTBIISIIOIMMHI JIESITEIFHOCTE B OOJACTH HMH)XEHEPHBIX W3BICKAHWH MJIs1 CTPOMTENBCTBA HA
Tepputopuu Poccuiickoit denepanun.

2. HOPMATUBHBIE CCBLIIKA

B nacrosmem CBozie MpaBwiI IPUBEICHBI CCHUIKHM Ha CIEAYIONINE HOPMAaTHBHBIC JOKYMEHTBI:

CHull 2.01.15-90 «/mxeHepHas 3amiuTa TEPPUTOPHN 3MaHUA M COOPYKEHHH OT OMAacHBIX
Te0JIOTNYECKUX NpoueccoB. OCHOBHBIE MOT0XKEHUS IPOESKTUPOBAHMSD.

CHulI 10-01-94 «Cucrema HOpMaTHBHBIX JOKYMEHTOB B CTPOUTENLCTBE. OCHOBHBIE MOJIOKEHUSD.

CHull 11-02-96 «MHxeHepHbIe U3bICKaHUS AT CTPOUTENbCTBA. OCHOBHBIE MOJIOKEHUY.

CHulI 22.01-95 «I'eodu3uka onacHbIX NPUPOIHBIX BO3ICHCTBUIY.

CHull II-7-81* «CTpouTenscTBO B CEHCMUYECKUX paioHax».

I'OCT 8.002—86* «I"CU. I'ocynapcTBeHHbI Ha 30p U BEIOMCTBEHHBIH KOHTPOJIb 33 CPEACTBAMHU
n3mepeHnil. OCHOBHBIE TTOJIOKEHUSI».

I'OCT 8.326-89 «I'CH. Merponornyeckoe obecrieueHHe pa3pabOTKH, W3TOTOBICHUAS U
SKCIITyaTalliy HeCTaHAAPTU3UPOBAHHBIX CpeCcTB n3MepeHust. OOIIe MOT0KEHH.

I'OCT 9.602—89* «EnnHas cucrema 3aluThl OT KOPpo3uu U craperus. CoopyKeHHs M0J3€MHBIE.
OO0mme TpeOOBaHMUs K 3alIUTE OT KOPPOIUNY.

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

I'OCT 17624—87 «beToHBI. YIbTPa3ByKOBbIE METOBI ONPEACICHHS IPOYHOCTI.

T'OCT 20522—96 «"'pyHTBI. MeTOoIBI CTaTHCTHIECKON 00pabOTKA Pe3yIIbTaTOB UCTIBITAHUI.

I'OCT 21.302—96 «Cucrema TpPOEKTHOW JOKyMEHTAMH JUII CTPOUTENBCTBA. Y CIOBHBIC
rpadudeckue 0003HAUCHHS B IOKYMEHTAIMH 10 HH)KEHEPHO-TCOJIOTMIECKUM N3BICKAHHUIM.

I'OCT 23061—90 «I"pyHTBI. MeTOABI paAHMON30TONHBIX U3MEPEHUI TNIOTHOCTH H BIAYKHOCTH.

I'OCT 25260—82* «llopoasl ropHBIC. MeETOA TOJCBOrO HCIBITAHHS TCHETPAIUOHHBIM
KapoTaskeM».

I'OCT 25358—82 «MeTo/1 I0JI€BOTO ONpPEAETICHUS TEMIIEPaTyPhI».

CII 11-102-97 «HXeHepHO-IKOIOTHUECKUE N3BICKAHUS JJIS1 CTPOUTEIIBCTBAY.

CII 11-105-97 «MHXEeHEPHO-TEOTOTHYECKIE H3BICKaHWUsA Uit cTpoutenbeTBa. Yacts 1. OOmme
IIpaBHJIa IPOU3BOICTBA PAOOT».

CIT 11-105-97 «/HkeHepHO-TeoNornuecKkue u3bickanusa A crpoutenscrsa. Yacte II. IlpaBuna
IIPOM3BOJICTBA paboT B paifoHaX pPa3BUTHS ONACHBIX T'E€OJIOTMYECKHX W HWH)KCHEPHO-T€OJIOTMYECKUX
MIPOLIECCOBY.

CII 11-105-97 «mxeHepHo-Teosornyeckue u3bickanus g crpoutenscrBa. Yacts III. IpaBuna
MIPOM3BOJICTBA PA0OT B paiioHaX PaclpOCTPaHEHHs CIIEIM(DUIECKIX TPYHTOBY.

CII 11-105-97 «MHXeHepHO-T€OIOTHUECKUE U3BICKaHUs A cTpouTenscTBa. Yacts IV. IlpaBuna
MIPOM3BOJICTBA PAaOOT B paiioHaX PAaCIIPOCTPAHEHHUS MHOTOJIETHEMEP3TIBIX TPYHTOBY.

CII 11-105-97 «HXeHEepHO-TEOIOTHYECKHe MU3BICKaHUS Il cTpouTenbeTBa. Yacts V. IlpaBmma
MIPOM3BOJICTBA PAabOT B paifioHaX ¢ OCOOBIMHU MPHUPOJIHO-TEXHOTCHHBIMH YCIIOBHAMI.

CII 11-108-98 «M3pIcKaHMsI HCTOYHHUKOB BOIOCHA0KEHHUS Ha 0a3e MOI3EMHBIX BOJIY.

CII 11-109-98 «M3pIcKaHNs TPYHTOBBIX CTPOUTENIBHBIX MAaTEPHATIOB).

PCH 60-86 «mxeHepHble U3bICKaHusI AJisl cTpoutebeTBa. CelicMuiueckoe MUKPOpaiioHUPOBaHUE.
Hopwms! mponsBoacTBa padoTy.

PCH 64-87 «/HxXeHepHble W3BICKAHUS M1 CTPOMTENBCTBA. 1eXHHUYECKHE TpeOOBaHUS K
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IPOU3BOACTBY re0(hU3UIEeCKUX paboT. DIeKTpopasBeaKar.

PCH 65-87 «/HxeHepHble U3BICKaHUS JUIl CTPOUTENbCTBA. TEeXHHWYECKHe TpeOoBaHUS K
MPOM3BOJICTBY reodusnyeckux padot. CelicMuyeckoe MUKPOPaiOHUPOBAHHE.

PCH 66-87 «/HxXeHepHble W3BICKAHUS [JIsI CTPOMTENBCTBA. TeXHHUYECKHE TpeOOBaHHUS K
MIPOU3BOJICTBY Teopm3muecKux padoT. CelicMopa3BenKay.

PCH 75-90 «U/HxeHepHbIE W3BICKAHUS ISl CTPOMTENBCTBA. 1eXHUYECKHE TpeOOBaHUS K
MIPOM3BOJICTBY reou3nueckux padoT. KaporaskHble METOIBD.

P 153-39.4P-128-2002 (BCH) «/HXeHepHBIE M3BICKaHUS IS CTPOUTEIHCTBA MAarMCTPabHBIX
HETENpPOBOIOBY.

«MHCTpyKIIMA IO rpaBUMeTpHUUecKkol pazseake». — M.: Henpa, 1975.

«MHCTpyKIHSI IO MarHuTopassenke». — M.: Hexapa, 1984.

3. TEPMUHBI 1 OITPEJEJEHUS

3.1. TepMuHBI C COOTBETCTBYIOUIMMHU ONpPEAECIECHUSAMH, HCIOIb30BaHHBIE B HacrosieMm Coxe
TIPaBUJI, IPUBEICHBI B IPHIIOKECHUHN A*.

* 31ech W Janee B TEKCTE MPH CChUIKAX Ha MyHKTHI M Pa3Aeibl, TAOMHIBI M MPHIOKCHUS UMEETCS B BUAY
Hactosiuuid CBOJ ITpaBuil.

4. OBIIIME ITOJIOKEHU A

4.1. Teodmnsmueckre HCCICIOBAHHS NPH HHXEHEPHO-TEOJIOTHYECKUX W3BICKAHHUAX SIBISIOTCS
CaMOCTOSATENFHBIM BUIOM padot cormacHo 1. 5.1 CIT 11-105-97 (gacts I). B cootBercTBum ¢ . 5.7 CI1
11-105-97 (wactb 1) OHM BBINONHSIOTCS Ha BCEX CTamusX (3Tamax) MPOSKTUPOBAHUS B COYETAHHU C
JPYTUMH BHJAMU HH)XEHEPHO-T'€0JIOTMYECKUX PabOT C LEeJIbIO:

OTIpeIeJIEHHS] TE0JIOTMYECKOT0 CTPOSHHSI MACCHBA TOPHBIX TOPOJI;

BBISIBJICHUA  TEKTOHHYCCKUX HapymeHHﬁ, B TOM 4YHCIIEC AKTHBHBIX, 30H MOBBIIIIEHHON
TPEIMNHOBATOCTH X OOBOTHEHHOCTH;

OIIPEAEIeHNs TTyOMHBI 3aJ€TaHusl yPOBHS MOA3EMHBIX BOJ, BOZOYIIOPOB, HAIIPABICHHS ABM)KCHHS
MIOTOKOB TIOA3EMHBIX BOJI, @ TaKXe THJPOTCOJIOTHUECKUX I1apaMeTpOB TPYHTOB M BOIOHOCHBIX
TOPU30HTOB;

OIpE/IEIIEHHsI COCTaBa, COCTOSHHS M CBOMCTB TPYHTOB B MacCHBE M X U3MEHEHUI BO BPEMEHH;

BBISIBJICHUS U M3YUCHHUS T€OJIOTUUECKHX ITPOLIECCOB M MX M3MEHEHUH BO BPEMEHH;

MPOBCACHUA MOHUTOPUHI'A OMTACHBIX I'COJIOTHYCCKUX U MTHKCHECPHO-TCOJIOTHYCCKUX ITPOILIECCOB,

CeCMUYECKOT0 MUKPOPaHOHHPOBAHHS TEPPUTOPHH.

4.2. Tlpn W3BICKAHUSX IS Pa3pabOTKH TPEOIPOCKTHON MTOKYMEHTAIIMM Ha OOJBINNX IUIOIMIAIIX
(Tpaccax 3HAYMTENBHOM MNPOTSDKEHHOCTH), B palOHaX C pAa3BUTHEM OIACHBIX HHXXEHEPHO-
T€OJIOTHYECKUX MPOLIECCOB M B OCOOBIX yCJIOBHAX (IIenb(Q, moapadbaTsiBacMble M ypOaHU3HUPOBAHHBIC
TEPPUTOPHUH), A TaKKe TPH  MOHHTOPHHTE  BO3MOXKHBIX  HM3MEHEHHH  TI'€O0JIOTHYECKOM,
TEOKPUOJIOTUYECKOH M JKOJIOTMYECKOW OOCTAaHOBKM TI'€O(pH3MYECKHE HCCIEIOBAaHUS PEKOMEHIYETCs
BBINIOJIHATH B COCTABE IIEPBOOYEPEAHBIX padoT.

4.3. T'eodusnyeckne HCCICAOBAHMUS OO0JAMAIOT PSIIOM OCOOCHHOCTEH, BBIACSIONMINX HMX CpPEAU
JPYTUX BHJOB HH)KEHEPHO-TE0JIOTHYECKUX UCCIIE0BaHUI:

MoJTydaeMasi ¢ WX TOMOIIbI0 MH(pOPMAIMA HOCHT WHTETPAJbHBIA XapakTep, T.€. OTHOCHTCS K
oTpeneeHHOMY 00BeMy (@ He K «TOYKe») MOPOoJ;

reoU3nIecKrue METO/IbI TIO3BOJISIIOT IPOCIICKUBATH T€OJIOTHUECKHUE TPAHHIIBI HETTPEPHIBHO;

B psge ciaydaeB MHGMOpPMAnMs O XapaKTePUCTHKAX MaccuBa MOXKET OBITh IIOJTydeHa
MPEUMYIIECTBEHHO C IOMOIIbI0 TeO(H3MYECKUX METOAOB (HAIpHMEp, OLEHKa HEOJHOPOJHOCTH
MacCHBa, ONpeeIeHHe TMHAMUUECKUX MOYJIEH yIIpyrocTH);

reou3nYecKue MCCIEI0BaHuUs B OOJNBIIMHCTBE CIIy4aeB MPOBOJATCS O3 HApYIIECHHs CIUIOIIHOCTH
M3y4aeMON TeO0NOTHYECKONl CpeAabl W MOTYT BBIIONHATHCS MHOTOKpAaTHO (¢ JH000H 3amaHHON
MIEPUOTNIHOCTHIO) 0€3 M3MEHEHUS YCIIOBHIA HAOIIONEHNS, YTO MMO3BOJSAET d(PPEKTHBHO HCIIOIB30BAThH
UX JUIs IPOBEPKH TIOJTydaeMoi HH(pOpMaIUK 1 POBEIECHUS MOHUTOPHUHTA H3MEHEHUH T€0JI0THIECKOM
cpensl;

reou3nvIecKrue HaOIIOACHHS MO3BOJISIOT OLIEHUBATh COCTOSIHME IOPOJ U JIOKAIN30BAaTh YYACTKH
MIPOTHO3UPYEMOT'0 €ro M3MEHEHHsI (Hanpumep, HalpshKeHHe, CIUIOIIHOCTh, BIaXXHOCTh | TIP.);

reoU3N4YecKue HCCIeOBaHHUS IO3BOJISIOT ITPOM3BOANTH JUCTAaHIMOHHBIE HAaOJIOAEHUS, B TOM
Yrcyie B MPOIecCe MOHUTOPHHTA;

FCO(I)I/I?:I/I‘ICCKI/IC HCCIIEJOBaHUA 110 CTOUMOCTH H CpPOKaM BBIIIOJHCHUA BO MHOI'MX CliydasaXx
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MIPEANOYTUTENbHEE TOPHOTIPOXOIYECKUX, TOJNIEBBIX OMBITHBIX U JPYTUX BUJOB M3BICKAHWUM, OCOOEHHO
Ha CTaJuy 00O0CHOBAHUS HHBECTHIIUH.

4.4. HeoOX0AUMBIM YCIIOBUEM MPUMEHEHHS JTHO00T0 Teo(hHU3MUECKOTO METO/a SBISETCS HaIndue
nuG G epeHIMaiig UCCISAYEMbIX Cpel 10 (PH3HUSCKUM CBOMCTBaM, TOCTATOYHOM IS €€ YCTaHOBIICHHS
C TIOMOIITHIO HMEIOIIUXCSI TEXHUIECKUX CPECTB.

4.5. I'eodpm3maeckue METOIBI JOJDKHBI OBITH 00ECIICYEHBI:

COOTBETCTBYIOIIICH ammapaTypoi, TOYHOCTh KOTOPOH JOKHA oOecIeunBaTh pEUICHUE
MTOCTABJICHHON 33a4H, C TIOJIHBIM KOMITIEKTOM HEOOXOIMMOTO 000pyIOBaHHUS;

KOPPEKTHBIMH CUCTEMaMHU HAOJIOJICHUH B Pa3JINYHBIX YCIOBUSIX MPOBEICHUS HCCIICIOBAHUIA,

HAJICKHBIMH CIIOCOOAMU UHTEPIPETAINU PE3YIbTATOB H3MEPCHHU.

4.6. T'eopusnueckre METOJBI MO H3y4aeMbIM (H3MYECKUM IOJSIM U HMX IPUPONE, & TaKKe
CBOMCTBaM IPYHTOB MOPAa3AETSIOTCS Ha:

AJIEKTPOMarHUTHEIE;

CEIICMOaKyCTHYECKHUE;

MarHUTOMETPUICCKHE;

TpaBUMETPHUCCKUC;

simepHO-(PU3UICCKUE;

ra3oBO-3MaHaIIOHHBIE;

TEPMOMETPUYECKHE.

4.7. I'eodusndeckue METOBI 0 TEXHOIOTUAM (BHULY) HAOIIOICHUN TOAPA3CIAIOTCS Ha!

A’POKOCMHIYECKUE WM JUCTAHIIHOHHEIC,

Ha3eMHBIE;

aKBaTOPHAJBHEIC,

CKBa)XHHHBIC;

MO/I3EMHBIE;

nabopaTopHEIE;

CMEINIaHHBIX TEXHOJIOTHH.

4.8. CokpallieHHbIC Ha3BaHUS re0(hU3NIECKUX METOJI0OB, UCIOJIb3YEMbIC B HACTOSIIEM JOKYMEHTE,
MIPUBEICHBI B TpWIOKEeHNH b. MeTonpl Teou3muecKux HCCIEAOBaHUNA W KpaTKas XapaKTepHUCTHKA
reo(pU3NIECKUX METOAOB IPUBEICHBI B IpHIokeHUsIX B u I.

4.9. B Tex cimydasx, KOTJa MOCTaBIICHHAs WH)KEHEPHO-TeoJlorudecKkas 3amava (m. 4.1) He MOXeT
OBITh OIHO3HAYHO peIIeHa OJHUM W3 TeO(PH3MUYECKHMX METOIOB WM €€ pemeHne TpedyeT
JIOTIOJTHUTEIBHON  TPOBEPKH, CIEAYEeT HUCIOJBh30BaTh KOMIUICKC TeO(U3MYECKHX  METOJIOB,
BKITIOYAONUI |—2 OCHOBHBIX METO/a M BCIIOMOTATEIbHBIC METOBI, BEIOUpaeMbIe MO pe3ysibTaTaM
paboT, UCTIONB3YIOMINX OCHOBHBIE METOIBI (TIpuioxkeHue J1).

OCHOBHBIMH SIBJISIIOTCS METOJIBI, KOTOPBIE MOTYT peIIaTh 3a/lady CaMOCTOSITEIbHO M OCHOBAaHBI Ha
CYIIECTBEHHOM DPAa3MYAN KOHTAKTHUPYIOIIUX ITOPOJ MO CBOWCTBAM, OMPEACISAIONIAM CTPYKTYpy H
HWHTCHCUBHOCTH HCCIEIYEMOTO TIOJIA.

BcmomoratensHpie METOIBI, KaK MPABHIIO, HE PEIIAIOT 3a/la4d CaMOCTOSATEIBEHO, a TIPUMCHSIOTCS
JUTSL YTOYHCHUS pEIICHUH, HAWJCHHBIX C IIOMOIIBI0 OCHOBHBIX METOMOB. VX NPUMEHSIOT st
YTOUHCHHSI MPUPOJIBI TCOPUIUUCCKUX aHOMAIHH, ICTATU3AI[MH [COMETPHH TEOJIOTMYCCKUX O00BEKTOB,
[IOJIy4€HUS JOTIOJIHUTENBHBIX XapaKTEPUCTHK U3y4aeMOM Cpebl.

4.10. OCHOBHBIMH TIOKa3aTCIIIMH, KOTOPHIC BIMSAIOT Ha BHIOOP PALMOHAIBHOTO KOMILIEKCA
METOJIOB, SIBJISIFOTCSI:

WH(POPMATUBHOCTS METOJa IO OTHOUICHHWIO K pelraeMoi 3amade B KOHKPETHBIX WH)KEHEPHO-
TeOJIOTUIECKHUX YCIOBHSX;

CTOUMOCTH paloT, BBITOTHSACMBIX JAHHBIM METOJIOM, U €T0 MPOU3BOIUTCIFHOCTD, OMPEICIISIONIast
CpoKH padoT;

KOJIMYECTBO 0OCITY)KHBAIOILETO IEPCOHANA;

TPYAOEMKOCTh ¥ CII0KHOCTh 00pa0OTKHU pe3yabTaTOB HAOIOICHHH.

4.11. IIporpamMmma reopu3NIeCKUX HCCIEAOBAHUMN, SIBISIONIAACS COCTABHON YacThIO MPOTPaMMBbI
MHXEHEPHO-TEOJIOTUYECKIX H3BICKaHWN, pa3pabaThiBaeTCs Ha OCHOBAaHMHM TEXHUYECKOTO 3aJaHUS
3aKa34nKa C YUeTOM COOpaHHBIX MaTEPHAJIOB IT0 TeO(U3NICCKON M3YIEHHOCTH TEPPUTOPHH, a TaKKe
MaTepHaJIOB HMHXCHEPHO-TEOJIOTUYECKUX W THIPOTCOJIOTHYECKUX W3BICKAHWH MPOIUIBIX JIET,
BEIIOJTHCHHBIX HAa HCCIEAYeMON TEPPUTOPHUH, WM B AHAIOTHYHBIX YCIOBHSX Ha MPUICTAFOIINX
y4acTKax (TeppUTOPHSAX ).

IIpu pa3paboTke mporpaMMbl TeOPH3MUSCKUX HCCICIOBAHUN (HOPMHUPYETCS anpHOpHas (HHU3UKO-
reoJIoTHYecKasi MOJIeNb UCCIEAyeMON TEPPUTOPHUH, B COOTBETCTBUU C KOTOPOH U C y4ETOM KaTeropuu
CIIO)KHOCTH WH)KEeHEepHO-Teosiorndeckux ycioBui (mpunoxenne b CII 11-105-97 (wacts 1)), a Takxke B
COOTBETCTBUU C mpwiokeHusMu b u J| HamewaroTcst coctaB, 00beM, METOAMKA W TEXHOJOTHS
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reo()U3NICCKUX UCCIICTOBAHUN.

B ciyyae, xornma reogusnyeckue HCCIIEIOBaHUS MPOBOAATCS KaK OTIEIbHBIA CaMOCTOSTEIbHBINA
BUJI paboT, MporpaMma COCTaBIISIETCS TOJIBKO Ha reou3nyeckue paboThl U UCCIIEIOBAHUS.

4.12. Tlporpamma reo(hu3nYeCKUX HCCIICAOBAaHUI NO/DKHA OBITH YBSA3aHA 10 3aJadyaM, CpOKaM U
o0bemMaM ¢ porpaMMaMi IpYTruxX BUIOB W3BICKAHHUI BO M30€XaHHE TyOIIMPOBAHUS WIN JJIsI SKOHOMHUH
BPEMEHH U CPE/ICTB Ha MIPOM3BOACTBO M3BICKATEILCKUX PabOT.

4.13. Tlpu mpou3BOACTBE IeOPU3MUECKUX HCCIECIOBAHUH HEOOXOAMMO COOJIONATh TEXHHUYECKHE
TpeOOBaHus, U3JIOKCHHBIE B HOPMATHBHBIX pokymeHTax: PCH 64-87 mns snexrpopassenxu, PCH 66-
87 mna ceiicmopaszBenku, PCH 75-90 mnst xapoTtaxxHbIx padot, «MHCTpyKIMU 1O TpaBUMETPHYECKON
pasBenke», «TeXHIMYEeCKOi NHCTPYKINH 110 MAarHUTHOM pa3BeIKe».

4.14. Cpencta U3MEpEHHHA, UCIONIb3yeMbIe ISl BHITIOTHEHUS T€0(U3MUECKUX HCCIIEeTOBAaHUM, Ha
ocHoBaHMU 3akoHa Poccuiickoit @enepaunu «O0 obecrieueHUN €JUHCTBAa U3MEPEHHI» JAOJDKHBI ObITh
aTTECTOBAHBI U TIOBEPEHBI B COOTBETCTBUH C TPeOOBaHMSIMH HOPMATHBHBIX TOKYMEHTOB I'occTanmapra
Poccun (I'OCT 8.002*, 'OCT 8.326 u mp.).

OpraHuzanuy, BBIMOJHIIONIMNE Teo(pU3UUECKUEe HCCIEIO0BaHUs, JODKHBI BECTH YUET CpE/CTB
N3MEpEeHNH, IOAJIeKANIUX [TOBEPKE B YCTAHOBJICHHOM MOPSIIKE.

4.15. [Ipu BBINONHEHNU reoU3MUECKUX PAOOT JIOKHBI COOMIONATHCS TPEOOBaHUS HOPMATHBHBIX
JIOKYMEHTOB 110 OXpaHe TpyJa, 00 YCIOBUSX COOJIONEHMS IOXKapHOH O€301IaCHOCTH U OXpaHe
okpyxkarorieit mpupoanoii cpeast (TOCT 12.0.001* u gp.).

5. METOAbI TEO®PU3NYECKHNX I/ICCJIEI[OBAHI/IFI
5.1. DJIeKTpOMATHUTHBIE METObI

5.1.1. 3HeKTpOMaFHI/ITHLIe METOAbI, OCHOBAHHBLIC Ha H3YYCHHUU CCTCCTBCHHBLIX M HCKYCCTBCHHO
CO3JaBaCMbIX  BJICKTPOMArHMUTHBIX noJen pas3IM4HOro  MpoOuCXOXKACHUA, BKIKOYAKOT MCETOAbI
C€CTCCTBCHHOT'O DJJICKTPOMArHUTHOI'O IMOJIsA, METOAbI ITOCTOAHHOI'O (I/IJ'II/I HI/IBKO‘IaCTOTHOFO) TOKa H
METOABI IEPEMCHHBIX JJICKTPOMArHUTHBIX MOJICH.

Memoow ecmecmeeHH020 INEKMPOMAZHUMHOZ0 NOJIA

5.1.2. Memoowi ecmecmeennozo snekmpuueckoeo nons (Meronsl EIl) anekTpoxumudeckoro u
JIEKTPOKNHETHYECKOTO TPOMCXOXKICHUSI OCHOBAaHBI Ha CBS3HM AJIEKTPOIOTEHIMAIOB STHX IOJEH C
HampaBI€HUEM U HHTEHCHUBHOCTBIO COOTBETCTBYIOLIMX TpoueccoB. Ha wusydeHunm momeit
JIEKTPOXMMHUYECKOTO POUCXOKACHHS OCHOBaHBI CIIOCOOBI OOHapyXeHUsI M JIOKAJIM3alUH B
MIPOCTPAHCTBE MECT KOPPO3UM METAUTMYECKHX KOHCTPYKIMN MM MX D3JEMEHTOB, a TaKXKe MeCT
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX pEakUui, NpOTEeKalolMX B nopojax. Ha wusyuenuu mnosei
ANEKTPOKUHETHYCCKOTO  TPOHUCXOXKIEHHsI, OOYCIOBICHHBX AU y3HOHHO-aICOPOIIMOHHBIMUA |
(GUIBTPALMOHHBIMU TIPOLIECCAMH B IOPOAAX, OCHOBAHbBI CIIOCOOBI OOHApYKEHHS MECT IHMTaHUS,
(GUIBTPALK U Pa3TPy3KH €CTECTBEHHBIX M TEXHOTEHHBIX BOJI.

B merone EIl mpumenstoTcst ABa criocoba HaONIONEHMIA: CIIOCO0 MOTEHIMANa, KOra Ha KaKIOoH
TOYKE U3MEPSIIOT NMOTEHIIMAJ [0 OTHOLICHUIO K KaKOH-1100 oO1eit Touke nmpouist Wi TUIOMIAIKH, 1
CHoco0 rpajMeHTa MnoTeHnuana, Mpyu KOTOPOM M3MEpsIeTCsl Pa3HOCTh MOTEHIMAa MEXIY COCETHUMHU
ToukaMu. MHTepnpeTanys, Kak IpaBHIIO, BEIITOTHACTCS HAa KAYECTBEHHOM YPOBHE.

Kaporax norenunanoB codcrBennoi nossipuzaunu (I1C), nzyyarommii nosis TOW ke MPUPOJBI,
MIO3BOJISIET BBIAICTSATH CyXHE U BOJOHOCHBIE ITACTHI, 30HBI MHHEPATU3aNH 1 T.11.

5.1.3. Memoo ecmecmsennozo umnyavcrhoeo snekmpomazHumuozo nona (EMOMII3) ocHoBaH Ha
BO3HMKHOBEHHH JIOKAJIBHBIX MJIEKTPOMAarHUTHBIX TIOJICH ITPU MEXaHO-3JIEKTPUIECKUX ITPeoOpazoBaHuUsIX
TOPHBIX ITOPOJ] MO BO3JICHCTBHEM MEXaHWYECKUX HArpy3ok. YacToTa 31eKTPOMarHUTHBIX UMITYJIbCOB
SIBJISIETCSL MH/AWKATOPOM MPOLIECCOB JiepOpMalMd B CKPBITOH CTaaAMM HMX Pa3BUTHUS, IO3BOJISS
JIOKAJIM30BaTh MeCTa MOArOTaBINBAEMbIX HAPYILIEHUH CIUIOIIHOCTH.

Memoowvt nocmoann020 (HU3KOUACMOMHO020) MOKA

5.1.4. Memoowv: conpomugnenuss OCHOBaHBI HA W3YYCHHWH IIOJIA, CO3/1aBaeMOTO B MacCHBE
HNCKYyCCTBEHHBIMH ~ HMCTOYHMKAMH [OCTOSHHOTO WM HH3KOYAaCTOTHOTO MEPEeMEHHOTO  TOKa,
MIPOITYCKAEMOTO MEX]y MUTAIOIIMMHU AIEKTPOJIaMu — 3a3eMJIeHUsIMH. 3MepsieTcs cua 3Toro Toka u
HaTIPSDKCHUAE MEXIY PUEMHBIMH JJIEKTPOJAMH, 10 3HAYCHHUSIM KOTOPBIX C YI€TOM T'€OMETPHYECKOTO
KO3(Q(QHIMEHTa YCTAHOBKM pACCUMTHIBACTCS KaXylleecs CONpoTUBICHUE (P.), SBISIOIICECS
rapamMeTpoM 3JIEKTPUYECKOIO TMOJisl, KOCBEHHO XapaKTEPU3YIOIIMM HCTHHHBIE JIIEKTPUUECKHE
napaMmeTpbl T'eoJorH4Yeckor cpenbl. [Ipu 3TOM yBennueHHue TEOMETPUYECKHX pPa3MepoOB YCTaHOBOK
BEJICT K YBEJIMUCHHUIO NTyOMHHOCTH HUCCIICIOBAHH.
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[Tpu u3MepeHusIX HarpsHKEHUS! SIEKTPUUECKOTo OIS B Pa3JIMYHbIX a3MMYyTaX BO3MOXKHO M3ydEeHUE
MIPOCTPAHCTBEHHOW CTPYKTYpPhI IPYHTOBOIO MaccuBa. MeTojaMu, HCIOJIB3YIOMIMMH 3Ty BO3MOXKHOCTb,
SBJISAIOTCS: MeToJ IByX cocrapisironux (MJIC), MeTos] BEKTOPHBIX M3MEPEHHH 3JIEKTPUUECKOTO OIS
(BUDII), kpyroBbie HaOIOACHHUSI.

OCHOBHBIMH ~ HCHONB3YEMBIMH  MOAWU(HKAUSIMH  METOJa  CONPOTHUBICHHUS  SBJISIFOTCS
anexktponpodrmupoBanne (JI1) u BepTHKaIBEHOE 3IeKTprdecKoe 30HAnpoBanue (BO3), BrmomHsIeMbIe
Pa3IMYHBIMH YCTaHOBKaMH. [ TyOMHHOCTH METO/1a CONTPOTHBIIEHHSI OLIEHUBACTCS 110 MPUIIOKeHuIo 1.

5.1.5. Dnexrpornpodummuposanne (OI1) BBITOTHIETCS TyTeM MPOM3BOACTBA U3MEPEHHH C IIOMOIILIO
HEM3MEH’IEMOH YCTaHOBKH C BBIOPAHHBIM IIarOM I10 Mpoduo.

OeKTponpoUIMPOBAHNE MOXET BBIIOJHATHCS B PA3IMYHBIX MOAM(HUKALMUSIX, UMEIOIIUX CBOH
NpEeUMYIIECTBA M HEJOCTAaTKU B 3aBUCHUMOCTH OT CTOSIIUX 337a4 M YCIOBHHA WX PELICHUS:
cUMMeTpHYHOe YeThIpexdiekTpoaHoe (COII), nByXCTOpOHHEE TPEXIIEKTPOJHOE — KOMOWHHUPOBAHHOE
(K3II), munomnpHOe mByxctoponHee (/[IDI1). Bece 3tm Momudpukanuyu MOTyT OBITH HCIIONB30BAHBI B
BapuaHTe AByX coctapisomux (D11 MJIC). OnHOBpeMEeHHOE HCIIONB30BAaHIE HECKOIBKHX Pa3HOCOB
TIO3BOJISIET MTPOM3BOANTH HMCCIICIOBAHMSI Ha HECKOJIIBKMX YPOBHSX ITyOuH. Yamie Bcero mpuMeHsieTcs
JIByXPa3HOCHOE 3JIEKTPOIPO(IINPOBAHHE.

[epBuunbM pe3ynbratrom DI ABISIOTCS IpaMKKM KaXKyIIETocs JJIEKTPUYECKOTO CONPOTHUBIICHHUS
(p) BIOIB TIpOMIIS HAOTIOACHHH.

Wurepnperanus pesynabratoB DIl maer BO3MOXKHOCTb OIPEAETICHUsI MOJIOKEHUS! B IUIAHE I'PaHUI]
MIOPOJI, UMEIOLTNX Pa3Hoe yleabHOe AekTpuieckoe conpotusienue (YIC).

[pu wucmoms3zoBannn O B momudukammn MJIC BO3MOXHA OIEHKA a3uMyTa MPOCTHPAHUS
N3y4aeMbIX TPaHHUIL, a B OJIArONPUATHBIX YCJIOBHAX M TIIyOMHBI X 3aieraHus o npodumo. B metozne
BUDII mpeaMeToM HCCIENOBAaHWN B MNEPBYIO OYEpelb SIBIAETCS OIPEAEICHHE MECTOIOIOKCHUS
00bEeKTa, CO3/AI0IET0 AaHOMAITHIO.

5.1.6. Bepmukanvroe snexmpuueckoe 30nouposanue (BI3) BBIMOTHICTCSA MyTeM MPOU3BOJCTBA
N3MEPEHNH KaKyIINXCsl CONPOTUBIICHUN P, TIPH U3MEHSIONIMXCS JTUHEHHBIX pa3Mepax M3MEpUTEIbHON
yCTaHOBKH. PesynmbraTom siBistroTcst KpuBble BO3, npencrasisiomue coboil rpagukn 3aBUCHMOCTH Py
OT JEHCTBYIOLETO PAaCCTOSHMS W3MEPHUTENILHON ycTaHOBKM (pasHoca — r). BD3, BeimomHsiemble B
HECKOJIBKUX a3MMyTax MPU HEM3MEHHOM IOJIOKEHHUHU LIEHTPAa, HOCAT Ha3BaHUe KpyroBbix BO3 (KB323).
IIpu ucronb30BaHUU JUIIOJIBHBIX HU3MEPHUTENLHBIX YCTAHOBOK METOJ MMEET Ha3BaHUE JUIOJILHOTO
ANEeKTpUYECcKOTo 30HapoBanHus ([133).

BeprukanbHble JIEKTPHUECKHE 30HAMPOBAHUS BBINONHSIOTCA KaK B OTACIBHBIX TOYKaxX WM II0
npodwiIsM, Tak W 1O IUIOMIaAM HA TOBEPXHOCTH CYIIM WM Ha akBaTopusx. [IyOMHHOCTH
WCCIIEJOBAaHUH W pa3peliaioiias CIOCOOHOCTh METOAA 3aBHUCSAT OT COOTHOIICHHS CONPOTHBIICHHH
MOPOJI Ha X TPaHMIIAX M OT pa3MEPOB U3MEPUTEIBHON YCTaHOBKH.

Wnrepnperanus kpuBblx BD3, BbINodHAEMas pasiMuHBIMH Clloco0aMyu (TaleTOYHBIM, METOJOM
noz0opa, ¢ MOMOIIBIO PA3IMYHBIX KOMIBIOTEPHBIX MPOTPaMM, METOJOM OCOOBIX TOYEK), TTO3BOJISET
onpenenats YIC mopo v MoJIoKeHHEe B TPOCTPAHCTBE TPaHUI] TIOPO/I.

ITo 3nauenmsm YOC, wcHONB3ys YCTaHOBICHHBIC CBSI3M W 3aBHCHMOCTH, BO3MOXKHAa OIICHKA
IIapaMeTpOB COCTaBa IOPOJ, X CTPOCHUS, COCTOSIHUS U CBOMCTB.

5.1.7. B moouguxayuu osyx cocmasnsiowux memoda BI3 (B23 MJIC), ucronp3yemoro s
MOJTy4eHHsT MH(GOPMAIMM O TOPH30HTAIFHO HEOJHOPOIHBIX T'EOdJIEKTPHUYECKHX MAacCHBaX, KpoMe
TPaAULMOHHBIX U3MEPEHUH P, MPOM3BOAAT M3MEPEHHs] Pa3sHOCTH IMOTEHLUAJIOB B IPHEMHOMN JHMHUH,
PacIoI0KeHHOH EePIEHANKYIISIPHO OCHOBHOW U3MEPHUTENILHOM YCTaHOBKE.

Wntepnperanusa xpuBsix B33 M/IC mpous3sBOOUTCS € MOMOIIBIO CHEIHMAIBHBIX HOMOTPaMM M
MO3BOJISIET ONPENelsiTh He ToJAbKo YIC, MOIIHOCTD U NIyOMHY 3aJIeraHMsl Fe03JIeKTPUIECKUX TPaHHII,
HO 3JIEMEHTHI X 3aJICTaHMS.

5.1.8 beckxonmaxkmmoe snekmpuueckoe 30HOUpPO6aHUe, BBHIOIHAEMOE Ha HHM3KHX YacTOTax C
MIPUMEHEHNEM CIICLHAIBHBIX EMKOCTHBIX AJICKTPOAOB, UCHOIB3YETCS B YCIOBHSAX, I/I€ OCYIIECTBICHNE
3a3eMJICHHS 3aTPyXHEHO (IpH paboTax 3MMOH, Ha CKAIBHBIX MOpPOJax, TBEPABIX MOKPHITHAX). B aTo0M
Mogudukanun BO3 mpumensieTcs ycTaHOBKAa TOYEYHOIO 30HAMPOBAHUS, B KOTOPOH (UKCHpyeTcs
TIOJIO’KEHHE OJHOTO IHMTAOIIETO AIIEKTPOAa (BTOPOil pacnonaraercs B «0eCKOHEUHOCTHY), a IPUEMHBII
JIoNb nepemeniaercs. [Ipu npopuiabHEIX HAOMIOIEHUX, KOI/Ia COCEAHNUE YCTAaHOBKHU MEPEKPHIBAIOT
pasHocaMH Jpyr Jpyra, TOUYCYHblE 30HIMPOBaHHS IEPECUUTHIBAIOTCS (TpaHCHOPMUPYIOTCS) B
TPEX3IEKTPOJHBIE U HHTEPIIPETUPYIOTCSA OOBIYHBIM CIIOCOOOM.

5.1.9. Onexmpuuecxas momoepaghus,  ABIMomascs Momupukammer wmeroma B33 ¢
UCIIOJIb30BaHNEM MHOTOKAHAJIBHBIX (MHOTOJICKTPOJHBIX) YCTAHOBOK, IPUMEHSETCS NPH IETalbHBIX
HCCIIEJOBAaHMAX JBYMEPHO HEOJHOPOIHBIX pa3pe3oB. B sroif momudukanmm BO3 Broms mpodmins
HaOJIOJICHUH yCTaHABIMBAETCsl HAOOp JJIEKTPOJOB, PACIIONOXKEHHBIX Ha PaBHBIX paccTosHuiX. [Ipu
3TOM BJIEKTPOBI MHOTOKPATHO UCIIONB3YIOTCS B KQUECTBE KaK MPUEMHBIX, TaK ¥ MTUTAIOIINX.
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OOpaboTka ¥ WHTEpHpeTanys JaHHBIX DJIEKTPHYECKOW TOMOrpadMu BEAETCS C IOMOLIBIO
CHEeLaIbHOrO IPOrPaMMHOT0 00eCTIeUeHHSI.

5.1.10. Kapomaoic conpomusnenuii (KC) BBIOTHIETCS MyTEM MPOU3BOJICTBA U3MEPEHUI CHJIBI TOKA
B MUTAIONICH W HANpPsHKCHUS B NPUEMHOW JIMHUSX W BBIYMCICHHS KaXKYIIUXCS CONPOTHBICHUH Py
MIOPOJ TIPH TIEPEMEIIEHUN U3MEPUTEIbHON YCTAHOBKH (30H/1a) BAOJIb CKBAXKUHBI.

OOs13aTenbHBIM YCIOBHEM BBINOJMHEHUS KapoTaxka MetonoM KC sBisercs oTcyrcTBHe 0OcaIHBIX
MeTanyeckux Tpy0. KOHTaKT MUTalommx U MPUEMHBIX 3JEKTPOIOB C TPYHTOM (CTEHKOM CKBaXKHHBI)
OCYIIECTBIISIETCS TNOO Yepe3 KHUIKOCTb, 3aIOJHSIONLYI0 CTBOJI CKB)KUHBI, JTHO0 (B CyXMX CKBR)KHHAX )
MyTEM CIIEHUAIBHOTO MPIKMMa JIEKTPOJOB K cTeHKe. [Ipu paborax B CKBaKMHaX, 3allOJIHEHHBIX
BOJIOH, M3MEPEHHsI MOTYT BBIIIOJHATHCS HENPEPHIBHO B IPOLECCE INepeMemieHus (TTOTHITHS I
OIyCKaHHs) 30H/a, B CyXHX CKBRKUHAX M3MEPEHHS BBIIOJIHIIOTCS B TOYSYHOM peKUMe. Pesynbrarom
KapoTaka SIBIISIIOTCS KapOTaKHbIe JauarpaMMbl (TpaduKd 3aBUCHUMOCTH P, OT riryounsl). [lpm
MHTEPIPETAUN KapOTaXHBIX AWArpaMM OINpPEIEISIETCSl MOJ0XKEHHE TPAaHWIl IOpPOJ, MEePeceKacMbIX
ckBakuHOH, u ux YOC.

5.1.11. boxosoe xapomadxcnoe 30nouposanue (BK3) BBITOMHSETCS IyTeM OIpeneneHus P. B
HCCIENYeMBbIX TOYKaX CKBR)XMHBI IPH HCIOJB30BAaHUM HaOopa 30HIOB pa3iIHMYHOrO pasmepa. B
pe3ysbTare KOJMYECTBEHHO XapaKTEPHU3YeTCsl TEOdICKTPHUECKOE CTPOCHHE OKOJIOCKBaKUHHOTO
MIPOCTPAHCTBA HA PA3IMYHBIX PACCTOSHHSX OT CTBOJA CKBAXXUHBI. DTO IO3BOJIIET CYIWThH O TIIyOMHE
NIPOHUKHOBEHHSI B TMOPOABI OypOBOrO pacTBopa M YICNBHBIX CONMPOTHUBICHHSX IOPOJ, BCKPBITHIX
CKBAaXXHHOI.

5.1.12. Toxosviii kapomas BBIIONHAETCS B CyXHX CKBa)XHHAX ITyTEM H3MEPEHHsS CHUJIBI TOKA B
MUTAIOIIEH Lenu NpU TepeMelieHnd 30HAa. [Ipu 3TOM OLIEHMBAaeTCs MOJIOKEHHWE TPAaHUIl MOPOJ,
o0ecIIeunBaONINX Pa3INIHbIE YCIOBHS 3a3€MIICHHS MUTAOLIETO 3JIEKTPO/A W, COOTBETCTBEHHO, CHJIa
TOKA.

Mopan¢ukanueid TOKOBOTO KapoTaxka SBISIETCS 2aekmpoounamudeckoe 30nouposanue (I/13),
KOTOpPOE€ COBMEIIAET TOKOBBIH KapoTax ¢ JMHAMUYECKUM 30HaupoBaHreM. O0a MeTosa UccieaoBaHus
BBITTOJIHSAIOTCS. OJJHOBPEMEHHO €JMHBIM H3MEPUTEIbHBIM 30HI0M — CKBKWHHBIM CHaPSIIOM.

5.1.13. Pesucmusumempusa (Pe3) sBnsercs merogoM ompenenenus YOC cpenbl (TpyHTa win
KHUIKOCTH), MOMEIIAeMON B CIeUHaibHyl0 (HopMy (PE3MCTHBHUMETp), COIEPIKAIIYI0O B KOHCTPYKIIUHU
MUTAIOIIME ¥ TPHUEMHBIE DJIEKTPOABI, IyTEM HW3MEPEHUs] CHJbl TOKAa M HaNpsDKEHHs. BO3MOXKXHBI
BapUaHThl U3MEPEHHUH NPH TOMEIIECHUN W IIEPEMENICHUH PE3UCTUBUMETPA B HCCIIELYEMOM BOJOEME
WIn cTBOJE CKBAXXUHBI. [1o n3mepenHoMy 3HaueHH0 YOC M MMEIOMNMCS KOPPETALHMOHHBIM CBSI35IM
€ro ¢ mapaMeTpaMH COCTaBa MOPOJ, MUHEPAIH3AIMEH JKUIKOCTH OIIEHUBAIOTCS 3TH XapaKTEPUCTHKH,
00HapYKMBAIOTCS YYaCTKH U3MEHEHNSI MUHEPAJIU3alliK BOJBI B HCCIIElyeMOM BOIOEME MIIH CKBAXKHHE,
CBUJICTENIbCTBYIOIME O pasrpy3Ke MOJA3EMHBIX WJIM TIOTJIOIICHUH MOBEPXHOCTHBIX BOJ, a TaKXe O
HaJIMYUH UCTOYHHUKOB 3arpsi3HEHUSI.

5.1.14. Memoo 3apscennozco meaa (M3T) Mo3BONSIET U3ydaTh paclpeneieHue MOTSHIINAIa UITH
rpajiieHTa MoTeHlnala Ha MOBEPXHOCTH 3€MIIM, CO3/1aBaMOI0 HMCKYCCTBEHHBIM HMCTOYHHMKOM TOKa,
pacIoJIOKEHHBIM B 3apsDKacMOM Telle, HaxOoIfdIleMcs B CKBaXnHe. B 3aBHcMMOCTH OT 3amad H,
COOTBETCTBEHHO, MOANGHKALME METO/a 3apsDKAEMBIM TEJIOM MOXET CIY)KUTh JIMOO OITyCKaeMbId B
CKB)KMHY MEIIOUEK C COJIBIO, CO3/IAIOIINIA MTPU PACTBOPEHUH 3JIEKTPOIIUT, 00JIaIAIOIINHA MTOBBIIIEHHON
JIEKTPOIIPOBOAHOCTHIO (TMAPOTE€OJIOTHIECKUI BapHaHT), JMOO BCKPBITHIA CKBKWHON IPOBOJHHK,
TaKoW, KaK pyJa, MeTaJuIMuecKas KOHCTPYKIHUS (Tak Ha3blBaGMbId «PYAHBIH Bapuanty). M3yuenue
SKBUIIOTEHIMAIBHBIX JIMHUH Ha MOBEPXHOCTH 3€MJIM IMO3BOJISIET CYAWTh B IIEPBOM Cilydae o
HalpaBjIeHUH M CKOPOCTH (HIBTPAlMM IOJ3EMHBIX BOJA, BO BTOPOM — O TPOTSDKEHHOCTH H
KOH(UTypalny UcciIeyeMoro mpoBOAsLIEro 00beKTa.

Memoo evi36ann0Il nonapuzayuu

5.1.15. Memoo evizéannoti nonspuzayuu (BII) BbIOIHAETCS NyTeM H3YYEHHS BTOPUYHOTO
IEKTPUUECKOTO  TONSA, OOYCIOBICHHOTO  JJEKTPOXUMHYECKUMH M HJIEKTPOKWHETHYECKHMH
NpolleccaMy, BOHUKAIOIIMMH IIPU MPOIYCKaHUH TOKA B TOPHBIX ITOPOJax, COAEPKAIIMX MUHEPAIBI C
9JIEKTPOHHBIM THIIOM IIPOBOAMMOCTH M BHYTPUIIOPOBYIO Biary. VHTeHcuBHOCTH mporecca BIT —
MOJISIPU3YEeMOCTb (1) OMPEaeIIAETCS C UCIOIb30BAHUEM TPEX OCHOBHBIX CIIOCOOOB U3MEPEHHSL.

Wsmepenne BII 6o apemennoi obracmu (Wi B UMITyJIbCHOM PEKHME) OCHOBAHO Ha PETHCTPAIMU
pPa3sHOCTH MOTCHLMAJIOB B IPUEMHOW JIMHMM BO BpEMsS M 4Epe3 OIPEAEICHHOE BpeMs II0Cie
BBIKJIFOUCHHSI TIPSIMOYTOJbHOTO MMIIylIbCa TOKa B MHUTaromedl juHMu. M3ydaemas KaKymmasics
MOJISIPU3YeMOCTh (I.) BBIYMCIACTCS KaK OTHOLICHHE BBI3BAHHOM MOJSPH3ALUK depe3 (PUKCHPOBAHHOE
BpeMs Iocie OTKIIFOYeHNS nuTaromero Toka (AU,,) K HanpspkeHn o Bo30yxkaaromero Toka (AU).

Amnaumyono-uacmomuule u3mepeHus TONIPU3YEMOCTH OCHOBaHbI Ha W3YYEHHMH IIONS TpH
NPONyCKaHUHM B MUTAIOMNX JMHUSAX MEPEeMEHHOTO TOKAa JBYX pas3JIMuHBIX dYacToT. [lapamerp
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noysipuzyeMoctu (PFE) BBIUMCISCTCS KaK OTHOIICHUE pa3HOCTH 3((eKkTa Ha HHU3KHUX M BBICOKHX
4acToTax K MIEKTPHYCCKOMY IOJI0 Ha HU3KOM YacToTe.

Daz060-uacmomHule usMepeHuss OCHOBaHBI Ha (uKcanuu casura (a3 OCHOBHOW T'apMOHHKHU B
IIPUEMHOM JIMHUU OTHOCUTEIILHO TOKOBOM.

Metox BII moxker wucmonmp3oBaTbes B Momm@UKamy, kak 3oHmupoBanus (BO3 BII), tak u
npopmwmpoBanus (D11 BII). Ilpm >ToM nNpUMEHSIOTCS TakuWe K€ YCTaHOBKH, Kak B MeETOE
conpotuBieHnit. Meron BII He0OX0qMMO MPUMEHSATH B KOMIUIEKCE C METOaMHU CONPOTHUBIICHUS.

Wureprperanus BIT nmpousBoauTcs mnpu NpoQUIMPOBAHUM HA KAYeCTBEHHOM YPOBHE, a IpU
30HIMPOBAHUH HCIOJB3YIOTCS COOTBETCTBYIONIME KOMIIBIOTEPHBIC MPOrpaMMbl WM TayeTku. [lpu
TCOJIOTHIECKON MHTEPIIPETAllU Pe3yabTaToB MeTona BII HCIONB3YOT YCTaHOBIICHHBIC CBSI3U M. C
BCHICCTBCHHBIM COCTAaBOM IIOPOJA HJIM HUX COCTOSHUCM (Mep3n0e e TaJ'[OC) Wi CyaiaT O HaJlu4yuun
PYIHBIX MUHEPAJIOB U 3JICKTPOIPOBOASIINX TEI

Memoowvt nepemenHbIX INEKMPOMAZHUMHBIX NOell

5.1.16. 13 MeTOnOB 3J1E€KTPOpasBEIKU IEPEMEHHBIMHU JICKTPOMarHUTHHIMH HOJSIMH B IIPAKTHKE
WHKCHEPHBIX M3BICKAaHWI dallle BCEro WCIONB3YIOTCS METOJbl, OCHOBaHHBIE HA H3MEPCHUH
HCKYCCTBEHHBIX YCTAHOBHUBILUMXCS TapMOHMYECKMX WJIM HEYCTAHOBHMBLIMXCS TMOJEH pa3iu4HON
4acTOThl. IIperMyIIeCTBOM METOJOB IIEPEMEHHOIO TOKa SIBIISIETCS BO3MOKHOCTH  BBINOJHSTH
HaOJroIeHUs 0€3 rajbBAaHUYECKOI0 KOHTaKTa (0€3 3a3eMJICHU ).

5.1.17. Yemanosuswuecs eapmonuieckue nojis ACIOIb3YIOTCS B CIEIYIONINX METOAAX:

YaCTOTHBIE AIIEKTPOMAarHUTHBIC 30HAUpoBanus (U9M3) B pa3smudHBIX MOANDUKAIIX;

cobctBeHHO yactoTHbie (U3), nucranimonnsie ([13), nzomapamerpruyeckue (M13);

IIPY TAJIbBAaHUYECKOM HMJIM MHIYKTHBHOM CII0CO0€ BO30YKAEHUS OIS Pa3IMYHBIX YacTOT;

JIWIIONBHOE WHAYKTHBHOE mpoduimpoBanne (JAUII). [lpyroe wncmosms3yemMoe Ha3BaHHE —
JIUIIOJIBHOE AJIEKTpOMarHuTHoe rpoduimposanue (JJOMID);

panroKoMnapanuoHHbIH MeTo (PaaroKHII);

panuoBonHoBoe mpocBeunBanue (PBII). Jlpyroe ucmonp3yemMoe Ha3BaHWE — PaJMOBOJIHOBAS
reourTpockonus (PBI'N);

aneKTpoMarHUTHEIA Kapotax (OMK), Bxmrouarommuii mamanexrprdeckuii (JIK) m mHAYKIIMOHHBIN
(UK).

5.1.18. Yacmommnoe snexmpomacnumnoe 3onoupoganue (49M3) sBisgeTCS METOOM, U3yJaIOINM
UIEKTPUUCCKYI0 WM MAarHUTHYIO COCTAaBJISIOIIYI0 JIEKTPOMArHUTHOTO TIIOJIS, CO3/1aBa€MOTO
rajJbBaHMYECKHUM (C MOMOIIBIO 3a3€MJICHHS1) MM WHIYKIMOHHBIM CIIOCOOOM IIPH ITOMOIIY JUITOJIS HIIH
neriu (paMKH), IMHTAaeMBIX IIEPEMEHHBIM TOKOM. B 3aBHCHMOCTH OT HMCHOJIB3yeMOH MOIU(UKALNN
METOJ[a PETUCTPUPYETCS HAMPSHKEHHOCTh KOMIIOHEHTOB MarHUTHOH (M. ,,.) nin snexkTpudeckoit (£, )
COCTaBJISIIOLICH MMOJIst (ITOJTHOTO BEKTOPa, OTJCIBHBIX KOMIOHEHTOB MJIM UX OTHOLICHUS) KaK (QYHKIHUU

neproia TMepeMeHHOro Toka (+/7 ), PACCTOSIHUS MEXKIYy HU3JIydarelieM W HPUEMHHUKOM (7), WIn
0000IIIEHHOTO  JJIEKTPOMArHUTHOTO TapaMmeTpa p(p: |k|qi’), rie k — BOJHOBOE HHCIO).

O dexTrBHOE Kaxylleecs: COMPOTUBIECHHE () BBIYUCISNETCS U3 OTHOLICHHS M3MEPEHHOH pa3HOCTH
MOTEHIIMAJIOB B INPHEMHOM YCTPOMCTBE K CHJIE TOKa B H3JIydaTele C YYETOM TI'€OMETPHYECKOTrO
k03(duIMeHTa yCTAHOBKH. YMEHBIIAs 4YacTOTy TOKA, YBEIUYUBAIOT TIIyOMHHOCTH HCCIIEIOBAHUS
BCJICCTBHE «CKUH-3(dekTar.

MeTtonpl WHTEpIpPETallMd KPHUBBIX YAaCTOTHOTO 30HAMPOBAHMS pa3padOTaHBl B OCHOBHOM ISt
cIydass TOPH3OHTAIBHOTO CTpPOEHHS pas3pe3a. B pesymprare yCTaHaBIMBAETCS —IIOJIOKEHHE
TOPU30HTAIBHBIX WM CYyOTOPHU30HTAIBHBIX TPAHHI[ MOPOJ], XaPAKTCPU3YIOIIUXCS OTIMYAFOIIAMUCS
VY3C u (nnn) TUAIEKTPUIECKOM MPOHUIIAEMOCTBIO.

l'eonornyeckoe HCTONKOBaHUE TIOJNy4aeMBIX MAaTepHajoOB BBINMOJHIETCS B OCHOBHOM Ha
Ka4eCTBEHHOM YpPOBHE C HCIIOJb30BaHHEM HMMEIOIIMXCS CBeleHMH O 3aBucuMocTaX YOC
JIMAJIEKTPUUECKON MMPOHUI[AEMOCTH OT COCTaBa U COCTOSIHHSI UCCIICAYEMBIX TTOPOI.

51.19. Ilpu Ounonvhom  unoykmuenom  npoguiuposanuu  (JAUI)  wm  Ounonvrom
anekmpomazhumuom npogpunuposanuu (JOMII) m3yuaercs moBemeHHEe HIMEPSEMOTo IapaMeTpa
ANEKTPOMArHUTHOTO OIS (HANpPSKEHHOCTh, OTHOIIEHHWE KOMITOHEHTOB BEKTOpa HANPSKEHHOCTH)
BIONb Tpodwist HaOmoAcHuH. MoTupuKausIMA IEKTPOMATHHTHOTO MPOQHIUPOBAHUS SBISIOTCS
BUDII  (BbICOKOYACTOTHOE 3IeKTpoMarHuTHoe mnpo¢mmmposanne) u HOIl  (HempepsiBHOE
QJIEKTpOMarHuTHoe npodunupoBanue). MHrepnperanyss JaHHBIX NPOQWINPOBAHUS TO3BOJISIET
YCTAHOBUTH IMOJIOKCHHUE TEOJOTMYCCKUX TPAHUIl WU JOKAIBHBIX MPOBOIAIIMX OOBEKTOB B IUIAHE, a
NpH OJNaroNpHATHRIX YCIOBHUSX OLEHUTH COCTAB TIOPO/I.

5.1.20. B paduoxomnapayuonnom memoode (paduoxkun) U3y4aeTCS IOJNE  YAAJCHHBIX
IUMHHOBONHOBBIX ([IB) mnm ceepxmmuHOBOMHOBEIX (CLIB) pammocranmuii. Metox nmpuMeHsieTcss B
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Mo duKay NpoGUIMPOBAHUS C U3MEPEHHEM JICKTPUYECKUX U MarHUTHBIX COCTABJISIIOLIMX TIOJIST U
a3uMyTa BEKTOpa HalpsDKEHHOCTH Nous. [1o TOJIOKEHWIO XapaKTEepHBIX aHOMAJIMH Ha Tpodwuie
(UKCHUPYIOTCS TPpaHHIIBI TTOPOJ ¢ pa3HbiME YOC U (MIIN) AMAIIEKTPUUECKOI IPOHUIIAEMOCTBIO.

5.1.21. B memooe paduosonnosoeo npoceeuusanus (PBIT) Ha BEIOPaHHBIX ONTUMAIBHBIX PAOOYHX
9acTOTaX HM3MEPSIOTCS KOMIIOHEHTHI 3JIEKTPOMArHUTHOTO TOJS (AIEKTPHUYECKUE WM MarHUTHBIE) H
M3ydaeTcd TOTJIOMICHHE HHEPTUU PAJHOBOIH MOPOJAMH, TE€OJIOTHYECKHMH WIH TEXHOTCHHBIMH
00pa3oBaHMsIMK, HaxXOAANIMMHCS Ha Tpacce paclpOCTPaHEHHS BOJIHBI, MEXAYy NpPUEMHOH W
M3ITy4aroleil aHTeHHOM.

[lepenaTuuk ¥ MPUEMHHUK C W3Tydaromled ¥ MPUEMHOW aHTEHHAMH PacIiojiaraloTcsi OOBIYHO B JBYX
CKBR)XMHAX WJIM B CKBRKMHE M Ha MOBEPXHOCTH, BO3MOXXHO TaK)Xe NMPOQHIMPOBAHME BJIOJb OJHOM
CKBOXWHBI. AHalW3 TMOJYYCHHBIX JAHHBIX MO3BOJSET OIPENENsiTh YAEIbHOE COIPOTHBICHUE U
JIMAJIEKTPUYECKYIO TPOHHUIAEMOCTh IIOPOJI B ECTECTBEHHOM 3ajJ€raHUM M MX paclpelielieHne B
n3ygaeMoM o0beMme cpensl. Juamazon npuMensembix gactot (0,1 — 30 MI'm) mo3BossieT paboTaTh B
IOpPOJax C YACTHHBIM AIEKTPUYECKHM cOonpoTHBIeHHEM 0T 20 OM'M U BBIIIE TIPH PACCTOSHUN MEXKIY
CKBaKMHAMU OT 5 110 60 M.

OcCo0BIM yCIIOBHEM TIPUMEHCHHS METOAa SBISACTCS HAMYAE CKBAXHH C 0O0CagKoW CTBOJIA
panronpo3payHbIMHU (MTOJIMITUICHOBBIMHU) TPYOaMH ¢ BHYTPSHHHM JAMAaMETPOM He MeHee 45 MM.

5.1.22. Tlpu asnexmpomachumnom rapomasxce (OMK) B0O30OYKICHHE MOJS U €ro PErucTparus
MIPOM3BOJISATCS C IOMOIIIBIO AHTEHH — MarHUTHBIX JAUMNONEH (KaTyllek), mepeMeniaeMbIX BJO0Jb CTBOJIA
CKBO)XUHBI TIPH IOCTOSHHOM PAcCTOSIHUM MEXKIy HUMHU. Perucrpupyemas pa3HOCTh IOTEHIIMAJIOB
cBs3aHa ¢ YOC mopox M WX OWAIEKTPHUSCKONW IPOHHIIAEMOCTHIO. Y CJIOBHEM BEHITIONHEHHUS padoT
SIBIISIETCS OTCYTCTBHE METAJUITMYECKOH 00CanKu CKBakKWHBI. OILeHKa BIIAKHOCTH TOPOJ, IIPOU3BOAUTCS
M0 KOPPENSIMOHHBIM 3aBUCHMOCTSIM JIMDJIEKTPUYECKOW TPOHHMIIAEMOCTH OT COJIEpKaHUsS BOJBI,
YCTaHOBIICHHBIM IS TIOPOJA Pa3iUIHOTO coctaBa. DMK MOXET BBIIONHITHECS KaK B CKBaKHHAX,
3aI0JTHEHHBIX KHUJKOCTHIO (OypOBBIM pacTBOPOM), TaK M B CYXHX.

5.1.23. Heycmanogusuiuecs uny uMnyibCHble noJis UCTIONB3YIOTCS B CIEIYIOIIUX METOJaxX:

MeTOJI TepexoaHbIX npoueccos (MIII);

30HaMpoBaHue cranoBienueM nois (3CII);

pannonokannoHHoe 30HaupoBanue (PJI3);

paaroIOKaIMOHHAS a3POCHEMKA.

5.1.24. B memooax 3onouposanus cmanoeienuem noas (3CI1) u nepexoonwvix npoyeccos (MIIII)
PETUCTPUPYETCS MPOIecC CTAOMIIN3AIUH TI0JISI, BOHUKAIOIIETO P HCKYCCTBEHHOM BO30YKICHUHU €ro
NPSIMOYTOJNIEHBIME  UMITYJIbCAMH  TIOCTOSIHHOTO TOKa. PasznuyaiorT aBe MOAM(HKAUM METOJAa: B
«onmmxHer 3oHe» (3CB3), koropas HaxoauT HauOoIbllee NPUMEHEHHWE B PELICHUH HHXEHEpHO-
TeOJIOTHYECKUX 3aa4, U «B nanbHer 30He» (3C/13). [To pesynbrataMm u3ydeHus mpoliecca CTaHOBICHUS
OTIpeNeNAIOTCs MPUBEACHHBIE KaXYIIHUECs CONPOTUBICHUS (Pr) U CyMMapHas IPOBOAMMOCTD (S7) ATt
Pa3IMYHBIX BPEMEH CTAHOBICHUS IOJS (f), MEHbIIIEe U3 KOTOPHIX OTBEYaeT BEPXHEW YacTH paspesa, a
Hanbonplree — OOOOIICHHONW XapaKTEPUCTHKE pa3pe3a B HENOM. MIHTeprnperanuu MaleTOYHBIM HU
MAIIIHHBIM CIIOCOOOM TIOJBEPraioTCs rpauki 3aBHCHMOCTH P; U S; oT /217 . Ilo pesymbratam
MHTEPIPETALUH BBINOJIHAETCS pacuJieHEHHE pa3pesa 10 BEPTUKAIN Ha CJIOH ¢ pa3nnuHbiMu YOC.

5.1.25. Ilpu paoduonoxayuonnom 3ounouposanuu (PJI3) wW3y4aroTCs CHUTHaJbI, SBISIOIIUECS
OTPKEHISIMA ~ KOPOTKHX  paJHOWMITYJIBCOB OT TIOATIOBEPXHOCTHBIX OOBEKTOB. M3ywaroTcs
KMHEMAaTHYeCKHe W TUHAMHYECKHE XapaKTEePHUCTHKH, BEMYNHA KOTOPHIX 3aBHCHUT OT PAcCTOSHUS IO
OTpaKaIOMIET0 O0BEKTa U AIIEKTPHUYECKUX CBOWCTB cpenbl. PJI3 BBIMONHAETCS Kak B OTIOCIBHBIX
TOYKaxX, TaKk W Ipu HaOmromeHUsX BHonb mpodmneii. [To pesymbratam PJI3 cTposTtcs BpeMeHHEIC
pas3pes3bl, Ha KOTOPBHIX OTOOpakaeTcsi IOJIOKEHUE TPaHuIl B KOOPAWHATAX BPEMEHH IPOXOXKICHHUS
30HMpYyolero curHaina. OHM MOTyT OBITh TPe0OpPa30BaHbl B pa3pe3bl peaibHbIX MIyOHH IPH HATUYUH
JIAHHBIX O CKOPOCTSAX DAacIpOCTPaHEHMs PaJHOBOJH BO BMewllawouied cpexae. Jlias moiydeHust 3THUX
nanHbeix PJI3 BbImonHsieTcs B pekuMme rojorpada, Korja H3MEpeHHs NpPOBOJASTCS HpPU pasHoce
MIPUEMHOTO W TIEpPEeNaroIIero yCTPOoHCTBa. JIMHAMHYECKHe XapaKTePUCTHKH IT03BOJITIOT OLIEHUBATH
COCTaB M COCTOSIHUE TTOPOJI Ha TPAcce paclpoCTpaHeHHs CHUTHAA.

['myOMHHOCTE METOAa OMpENeIsIeTCs] AUAIEKTPHICCKONH MPOHUIAEMOCTEI0 U YOC 30HIUPYEMBIX
mopoZ. B BOIOHACHIIIICHHBIX IIECYAHO-TIMHHUCTHIX TPYHTaX OHA HMCYHCISICTCS IIEPBBIMH METpaMH
(npuinoxxenue P), B MHOTOJIETHEMEP3IIBIX OPOJAX, JIEAHUKAX, CyXHX IIeCKaX — JIECATKAMH U COTHSIMHU
METpOB.

Jns PJI3 uHOTIAa WMCTONB3YIOTCS JPYrHe Ha3BaHUS — TeOpaAHOIOKAIIMOHHOE 30HAMPOBAaHHE
(I'PJI3); reopainoioKallMOHHOE MOANOBEpXHOCTHOE 30HANpoBanue (I'TI3).

5.1.26. Paouonoxayuonnas aspocvemka TpencTaBisieTr cobor mommdukamuio PJI3, B xoTopoi
M3IyJaomas W TpPHEMHas aHTCHHBI pAcCIoNaraloTcs Ha JIETAaTeIbHOM ammapare, a OOIydeHHIO
ITOJIBEPraeTCs ONpeeIeHHas TUIOMaab 3eMHOM MoBepXHOCTH. [loydaeMble naHHBIE TIPEOOPa3YIOTCS B
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BUieon300paxkeHus, MOA00HbIE a’po(OTOCHUMKaM. XapaKTepHbIE OCOOCHHOCTH W300paKeHHMs
(MJIOTHOCTh TOHA, PUCYHOK, CTPYKTypa U Jp.) MO3BOJSIOT CYAUTh O COCTOSHUM MPUIIOBEPXHOCTHOTO
CJIOsI IOPOJI MITH TIOYB — B MEPBYIO 04Yepe/lb O ero 00BOJHEHHOCTH.

5.2. CeiicmoakycTHYecKHE METOIBI

5.2.1. CeiicmoakycTHYECKHE METObI OCHOBAHbI HAa M3YyYEHUH ITUHAMHYECKHX M KHMHEMaTHYECKHX
XapaKTepUCTUK YIPYTUX KoleOaHWHd B cCpele, CO3/1aBaeMbIX WCKYCCTBCHHBIMH HCTOYHHKAMH
B030yxneHus. [IpeArnochlIKOi NPUMEHEHUS! CeHCMO-aKyCTHUECKHX METOJIOB SIBIISIETCS pasindue
CKOpOCTEH pacHpOCTpaHEHHsI YNPYrHMX BOJIH U XapaKTEPUCTHK X IOTJIOLICHUS, OOYCIIOBIEHHOE
COCTaBOM, CBOMCTBAMHU M COCTOSTHHEM TPYHTOB.

[Ipu ceiicMOaKyCTHUECKUX HCCIENIOBAHUAX M3YYaIOTCS CEHCMHUYECKHE CBOICTBA TOPHBIX MOPOJ, K
KOTOPBIM OTHOCSITCS CKOPOCTH TPOMONBHBIX (V,), TIONEPEYHBIX (V,) W TOBEPXHOCTHBIX (V) BOJH,
COOTBETCTBYIONINE KOAIPPHUINEHTH (IEKPEMEHTH) MOrioeHus 0,(D,), 04(Dy) n Oz (Dr1), a Takxke
BEJIMYUHBI HX OTHOIICHUI.

5.2.2. CeiicmoakycTH4ecKHe METOABI TI0 JAHWama30oHaM HCIONB3YeMBIX YacTOT KoJeOaHuit
MOJPA3IeNIAI0TCS Ha:

ceificMuueckue (quamazoH yactot MeHee 1 k['m);

akyctnueckue (auamnazon yactotr 1 — 17 kl'm);

yABTPa3BYKOBBIE ([Mana3zoH yactotT 6omnee 17 kI'my).

5.2.3. Ceiicmmaeckiie METOZBI IO BHIaM HCCIIEIOBAHUH Pa3AeisIFOTCA B COOTBETCTBHH C II. 4.7.

5.2.4. K celicmuueckum HazemubiM Memooam OTHOCSTCS CEMCMHYECKOEe 30HIWPOBAaHUE,
ceiicMrYeckoe TMPOIOIBHOE M HEmpoaoiibHOe Tpoduirmpoanue B Momudukamusax MIIB (KMIIB),
MOB, OI'T, OI'TI.

5.2.5. Memoo npenomnennvix eonn (MIIB) u KoppensyuonHvill Memood nNpeloMIeHHbIX GOJIH
(KMIIB) ocHOBaHBI Ha PETHCTPALIMN TPOAOJIEHBIX U ITONIEPEYHBIX BOJIH — IPEJIOMIICHHBIX (TOJIOBHBIX)
U pedparupoBaHHbIX, (OPMHUPYIOIIMXCSA B pa3pe3ax, IJe HaOJII0AeTCsl YBEJIMYEHHE CKOPOCTEeH ¢
rnyounout (Vy < Vo ... < V,). BnaronpustHeiMu ans npumenenuss MIIB (KMIIB) sBustorcs
TOPU30HTAIBHO-CIIOUCTBIE CPEeNbl C HEOOJBIINM YHCIOM CIIOEB, XapPaKTEPH3YIOMIMXCS OOJBIION
nupdepennmanmeid mo ckopoctsim. MIIB (KMIIB) siBasieTcs OCHOBHBIM METOJIOM TIPH WHXKEHEPHBIX
M3BICKAHUAX, TPH OMpPEHCICHHH TIIyOWHBI 3aJeTaHWs IIOJ3EMHBIX BOJ W TP H3YYECHUH YIPYTUX
CBOMCTB I'PDYHTOB.

5.2.6. OCHOBHBIM BHIOM HaOJIOJEHHUH SIBISETCS CeiiCMHUYECKOe MpOJOIbHOE NMpoduiInpoBaHue.
Pexxe ncnonp3yercs HelpoaoiabHOE NMPpOQMINpOBaHUE (M3ydeHUE BEPTHKAIBHBIX W KPYTOIaJarolIuX
KOHTaKTOB, B TOM YHCJE COpOCOB, pPa3iioOMOB, MOrpeOCHHBIX pycen pek u T.i.). IIpu npomgonbHOM
npoHUIMPOBAHUH TIPUMEHSIOTCS CHCTEMbI HAONIOJCHUH C IOJy4eHHEM BCTPEYHBIX M HArOHSIOIIMX
rogorpadoB. BreiHOCHBIE TYHKTH ymapa (Bo3OyKIeHHsS KoneOaHWIl) JKelnaTeNlbHO pa3MemaTh Ha
PAacCTOSIHUAX, PaBHBIX WJIM KPaTHBIX JJIMHE CEMCMMUYECKOM Kochl. IIpu neTalbHOM M3ydeHUM BEpXHEH
gacTu paspesza myHKTH yaapa (I1Y) pacmonararoTcst He TOIBKO Ha KOHIIAX CEHCMHYECKOW KOCHI, HO U
BHYTPH WHTEPBAJIa HAOIOICHUN.

[Ipn pemieHny MpocThIX 3a7ay WCIOJIB3yeTcs HaONIOJEHUE NPHU MOCTOSHHOM 0a3e (pacCTOsSHMN)
MEXAy NyHKTOM BO30yxzaeHuss u upuemMHukoMm (CIIIIB) wimm OTHeNbHBIMH  CEHCMHYECKUMH
souaupoBanusmMu (C3). Ilpu nccnenoBaHusIX Ha aKBaTOPHUSIX METOJUYECKHE OCOOEHHOCTH MPUMEHEHHUS
MIIB cBsi3aHbl ¢ HEOOXOAUMOCTHIO HCIONB30BAHUS JIOHHBIX MPHUEMHBIX YCTPOMCTB M JOCTATOYHO
MOIITHBIX UCTOYHHUKOB BO30YXKICHUS.

5.2.7. UnTepnperanys ceiCMUYECKHUX JaHHBIX pa3AelisaeTcs Ha J[Ba dTara;

KOppEeIAIUs BOJNH, IIOCTPOCHUE rojorpadoB, BBEIACHHUE IMOMPAaBOK M YBSI3Ka CHCTEM romorpadoB
(epBHIit 3TaMm);

pacder mo rozorpadam TIyOWMHBI 3aleraHus CEHCMUYECKHX TpaHUWll, H3YYEHHE Xapakrepa
W3MEHEHHsI CKOPOCTH YIPYIMX BOJIH C TNIyOMHOW M BJIOJb NMPOQHIST — TaK Ha3bIBAEMOE pEIICHHE
oOpaTHoii 3a1auun (BTOPOit Tam).

5.2.8. Memoo ompaosicennvix gonn (MOB) 0CHOBaH Ha pErUCTPALMH YIPYTHX BOJIH, OTPAXKCHHBIX OT
JIOCTATOYHO MPOTSHKEHHBIX T'PAHHI] W3MEHEHHS BOJTHOBBIX COIPOTHBICHHHA. DTUM TPaHHIIAM OOBIIHO
COOTBETCTBYIOT JIUTOJIOTUYECKHE W TEKTOHWYIECKHE MIOBEPXHOCTH pa3AeiioB reojormdeckux cpen. [lpu
m3MepeHusx mo wmerony MOB wu3ywarorcs KuHeMaTtWdyeckwe (BpeMeHa MPUX0/a, CKOPOCTH
pacmpocTpaHeHHS) W JUHAMUYECKHe (aMIDTUTYIBI, YacTOTHI) XapaKTEPUCTHUKH OTPAXKCHHBIX BOJH.
IloneBble ucCCIEOBAHUS BBIIOIHSIOTCA IO CHCTEME MHOTOKPATHBIX HEpeKpbITHH. [[ns peleHus
WHXKCHEPHO-TEOJI0THYECKHX 33/1a4 HCIIOJIB3YIOTCS TIPEUMYIIECTBEHHO (hJIaHTOBbIe HaOmoneHus ¢ 12—
24-kpaTHbIMH TIepeKpbiTHsMH. Ha ydacTkax ¢ Hauboyee CIOXKHBIM CTPOGHHEM BBINOJIHSIOT
HaOmoneHuss mo cucreme 48-kpatHoro mnepekpbitusi. OOpaborka amaHHbix MOB  momHOCTEIO
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aBTOMAaTU3MpOBaHa W BHINOJHSAETCS Ha KoMmImbloTepax. OKOHYATENBHBIM pe3yibTaT 00paboTKu
NPE/ICTAaBISIETCST B BHJE BPEMEHHBIX W TIIyOMHHBIX pa3pe3oB, B HEKOTOPBIX CIydasX B BHJE
MIPOCTPAHCTBEHHBIX KapTHUH PACIIONOKEHHUS OTpaxamomux mnoBepxHocTed. MOB wucnonesyercs amns
ompeneneHuss TIyOMHBI M XapaKTepa 3ajleraHusi I'paHHIl pa3fesia TeOJOTHUYECKHX HAaIUIacTOBaHUM,
BBIABIICHUS CTPYKTYPHBIX HEOJHOPOJHOCTEH B CTPOCHUH MacCHBa MOPO.

5.2.9. Memoo obweii enyounnoii mouxku (OI'T) sBnsercs mogudukarueir MOB, mpuMmeHstoniecs
npu paboTax B CIIOXKHBIX CEHCMHYECKHX YCJIIOBHSAX TIpH OOJIBIINX HAKJIOHaX M HECOTIacHsX
OTpaXKAIOMMX TPaHMI. MeTox NMpUMeHseTcs Kak Ipu pabdoTax Ha Cylle, TaKk W Ha akBaTropusix. B
Mmerone OI'T st ocnabieHust BIMSHUS MHOTOKPATHO OTPAKEHHBIX BOJH MPUMEHSIOT CYMMHPOBaHUE
CeCMMYECKUX 3aruceld, OTHOCALIMXCS K OOLIMM TIJIyOMHHBIM TOYKaM OJHOWMEHHBIX OTpayKeHUi
(cepenuHe pacCTOSIHUA UCTOYHMK — MPUEMHHK) U MTOJy4aeMbIX C TOMOIIBIO CHCTEMbI MHOTOKPATHBIX
NEepeKphITHA. 30BITOYHOCT CHUCTEMBI MHOTOKPATHBIX IEPEKPBHITHH IO3BOJSIET pellaTh 3ajady
ocnmabJeHnsT pPEeryIspHBIX (MHOTOKPAaTHBIX, OOMEHHBIX) W HEperyIspHBIX BONH — IIOMEX, YTO
HCTONB3YEeTCS B ATOPUTMAaX KOMITBIOTEPHOH 00pabOTKH.

B ciiyqae MHBEpPCHOTO CKOPOCTHOTO pa3pe3a (BEpXHHUH CIIOW MMeeT OONBIIyI0 CKOPOCTh, YeM
HIDKeNexXammii) 3((GEeKTHBHO NPHUMEHEHHE MeToJa OTpaKeHHBIX BoiaH B Bapuante OI'T Ha
TIOTIEPEYHBIX BOJIHAX, OOECIICUMBAIOLIETO BHICOKOE paspelleHHe NP MPOCISKUBAHUM TPAaHHIl B
BEpXHEW yacTu pazpesa.

5.2.10. Memoo obweii enyounnoi niowaoku (OI'TI) sBusercs anamorom merona OI'T B ciydae,
KOTJla aHaJIM3y IOJBEPraloTCs IMPEIOMIICHHBIE BOJHBI, a PETHCTPALUs MPOBOIUTCSA IPU Mablx 0azax
Habmoxenunii. Meroauka OI'Tl ocHOBaHa Ha MHOTOKPAaTHOM IMEPEKPBHITHH TPH (HIAHTOBBIX CHCTEMaX
HAONIOAEHUII C BBIHOCOM W CyMMHpPOBaHHEM II0 OOmIeil (IleHTpaJpHON) TIyOWMHHOW IUIOMIAIKE,
aasornyHo OI'T. BeiHoc mcTouHMKa paBeH abciyicce HadyalbHOM TOUKH X, JUIA TIPEIOMIICHHOU
BOJIHBI, COOTBETCTBYIOLIEH HamOoiee ITyOOKOH H3yd4aeMoil rpaHume. DTO IO3BOJSIET M3ydaTh HpPHU
OITHOI cucTeMe HaOIIOCHWH HECKOJBbKO TPaHUIl M MNPEACTAaBIATh TEpBUYHBIE JaHHBIE B BHJE
BPEMEHHBIX pa3pe3oB.

5.2.11. Cksaswcunnvie memoowv: BKIIOHaloT ceiicMudeckuit kapotax (CK), BepTukampHOE
ceiicmuueckoe npodunuposanue (BCII), ceiicmuueckoe npocseunBanue (CIT).

IIpn CKBaXMHHBIX CEHCMHYECKHMX H3MEPEHUSX TPHEM WM BO30YXKICHHWE BOJIH OCYIIECTBISIETCS
HETIOCPEJCTBEHHO B CKB@WKUHAX M, HApPSAAY C MPSAMBIMH INPOXOSIIMMHU BOJHAMH, HCIOJB3YIOTCS
OTpPa)KE€HHBIE U PETOMIICHHBIE.

5.2.12. Ceiicmuueckum kapomagxcom (CK) Ha3pIBaeTCS METO] ONpPENENCHUS CPEIHHUX CKOPOCTEH
IyTeM M3MEpEHHs BPEMEHH PaclipoCTPaHEHUs! MPOXOASIIMX BOJH, BO30YXK/IAEMBIX Y YCThsI CKBRKUHBI
WM Ha HEKOTOPOM PACCTOSIHUM OT Hee, 0 CKBaXMHHOIO CEHCMOIPUEMHMKA, OITyCKaeMOr0 Ha pa3HyIo
ryouny. Meroauka o60pabotkn CK BK/IOYaeT OCpeIHCHHE JIOMAHOW JHHHUEH BEPTUKAIBHBIX
roporpadoB, MOJlydaeMbIX B pe3yibTaTe MpOBeNeHHBIX m3Mmepenuil. [lo Toukam um3nmoma roporpada
OTIPEICTISIFOTCS TPAHMIIBI BBIICICHHBIX MJIACTOB, & 110 HAKJIIOHY — BEIMIHHBI CKOPOCTEH.

5.2.13. Bepmuxkanvhoe ceticuuueckoe npogunuposanue (BCII) sBisercs 3QpPeKTUBHBIM METOJOM
OKOJIOCKBAXXMHHBIX M MEKCKBaXKMHHBIX HCCIECAOBAaHUN B CEHCMOPA3BEIOYHOM AMANA30HE YacTOT MpH
pacIpoCTpaHEHUN CEHCMUYECKHX BOJIH BO BHYTPEHHMX TOYkax peanbHbXx cpen. [Ipu BCII
UCTIONB3YeTCsl CUCTeMa HaONIOJICHUH, COCTOsIIas M3 HCTOYHHMKA KOJIeOaHMH W TPHEMHHKOB (WK
OJIMHOYHOTO IPHUEMHHUKA) yHpyrux BoiH. OOBIYHO B CKBaXHWHE IEPEeMEIIAIOTCS HPHUEMHHKH,
CMOHTHPOBAHHBIE B BHAE KOCHI (MPHEMHUK), @ HA TIOBEPXHOCTH 3€MJIM ITIEpPEMeEIIaeTCs, YAAIsIsICh OT
YCThsl CKBQXKUHBI, WCTOYHUK ynpyrux kosnedanuii (I1Y). M3ywarorcst BOJIHBI pa3HbIX THUIIOB:
MIPOJIOBHBIE, TIONIEPEUHbIC U OOMEHHBIE. AHATM3UPYIOTCS HE TOJILKO MEPBBIE BCTYIICHNS BOJH, HO BCSI
celicMorpamma.

[lo pacmonoxkeHuto ceficMONPUEMHUKOB paznuuaroT npsimoe BCII  (ceficMonpueMHHKH
pacrnonaraiorcst B CKBaxkuHe), obOpamenHoe BCII (ceficMOnpHeMHHKH HaxoIsiTcs Ha 3€MHOU
TIOBEPXHOCTH, a BO30OYX/IEHHE YNPYIUX KoJieOaHWH NMPOMCXOAWUT B CKBOKMHE) U KOMOWHHPOBaHHOE
BCIIL

ITo Texnmke 3amucu pa3nuyaroT oaHokomrnoHeHTHoe BCII (Z) u  TpeXKOMIIOHEHTHOE
(monsipu3anMoHHast MoAU(GUKALHS).

ITo cucremMaM HaAOIIOLEHUN BBILEISIOT OQHOCKBAXXUHHOE M MHOTOCKBakuHHOE BCII.

5.2.14. B noosemmsix memooax TPUMEHSIOTCS T€ € MONU(UKAINHA, YTO B HA3eMHBIX H
CKBO)KMHHBIX HCCIIE/IOBAHMSAX.

Hannume CKBaXMH W TOPHBIX BBIPAOOTOK ITO3BOJIAET M3Yy4aTh TIPYHTOBBIH MAacCHB IIyTEM
ceticmuueckoeo  npocgeuusanusi  (CII). Tlpu >TOM MOXET MPOBOJUTHCS MEKCKBAKUHHOE
IIPOCBEUMBAHUE C HUCIONb30BaHHUEM MpOXoAsfiiux BojH. IIpocBeunBaHME OCYIIECTBISETCS MEXIY
CKBXHHOM MM APYrod TOPHOM BBIPAOOTKOM M JHEBHOW MOBEPXHOCTHIO. CelCMONpPUEMHHUKH
YCTaHABIMBAIOTCS B OJHOW M3 BBIPAOOTOK (CKBa)KMHE), yAaphl (B3pPBIBBI) IMPOU3BOAITCS IO CTEHKE B
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npyroit BeIpaboTke (ckBaxuHe). [Ipm 5TOM UCHOIB3YIOTCS CKBaXHWHHBIE 3JICKTPOMCKPOBBIE U
ITHEBMaTU4YECKHE UCTOYHUKH.

B nmucriepcHBIX MOpo/iax pacCTOsIHAE MEXy BhIpaOOTKaMH (CKBaXKMHAMH) JIOJDKHO OBITh HE MEHee
NEPBBIX METPOB U HE Oojiee HECKOJBbKHUX JIECSITKOB METpOB. B Goee MIOTHBIX moponax 0a3bl MOTYT
OBITH YBEITMICHBL.

Wntepnperanus ceiicMuueckoro npocBeunBanus (CII) mpoBomuTcs Mo BpeMeHAM IIEPBBIX U
MIOCJIEAYIONINX BCTYIUICHUH MPOXOIAIIUX BOIH. ONpesiensieTcs CKOpoCTHOE CTPOSHHE MAacCHBa, aHAIN3
KOTOPOTO MO3BOJISIET BEIICIATH HEOMHOPOIHOCTH BO BHYTPSHHUX TOYKAaX MaccuBa. Pe3kne JoKaIbHEIC
YMEHBIIEHUS] CKOPOCTEH YIIPYTUX BOJIH JJIsI ONPEJICNICHHBIX HANPaBJICHUH YKa3bIBAlOT Ha HAIMYUE 30H
C TOHIKCHHOW CKOpPOCTBIO (KapcT, 30HBI TEKTOHMYECKMX HapymeHudl u T.m.). KommbrorepHas
00paboTKa OCYIIECTBISETCSl MO CTaHIAPTHBIM IPOrpaMMaM C IOJy4eHHEM TOMOIpaduiecKoro
n300paskeHusl.

5.2.15. Henpepuignoe ceticuuueckoe npoguiuposanue (HCII) sBrnsercs momudukanmeir MOB,
HCTIONB3YyeMON TIPH HCCIEIOBAaHMAX Ha aKBAaTOPHSIX C IBIDKYIIETOCS CyIHA C WCIIOJNB30BaHUEM
HEB3PBIBHBIX HCTOYHHKOB M ITh€30KOC B KadeCTBE NPHUEMHBIX YCTpOHCTB. YacTOTHBIN auama3oH
uccnenoBanmii cocraBisieT 150—750 I'n. MccnenoBaHus BRIMOMHIIOTCS MO OTASTBEHBIM HPO(QHIISM HITH
mo cucreme mpoduieit (romananas chemka). Crenmduyeckue momexu, xapakrtepueie st HCIL,
yOHMparoTCsi ¢ MOMOLIBIO PA3IMYHBIX CPEACTB (TEXHUYECKUX, METOIUYECKMX W IPOTPaMMHBIX NpPHU
MAaIlTMHHON 00paboTKe).

5.2.16. B axycmuueckux memodax WUCHONB3YIOTCS KOJeOaHMsI CPABHUTEILHO BBICOKHMX 4acToT (10
20 k['1), KOTOpBIE CHITBHO TIOTJIOMIAIOTCS B UCCIIEAYEMOH cpesie, IOATOMY h3ydaemble a3l (TITyOnHBI)
HeBennkd. OHHM BapbHUPYIOT OT IEPBBIX METPOB OO IIEPBBIX MECSATKOB METpoB. Paspemaromas
CHOCOOHOCTh METOAOB (MUHMMAIIBHBIE pa3Mephl U3y4aeMbIX OOBEKTOB) 3aBHUCUT OT JJIHMTEILHOCTH U
9acTOTHl HM3y9aeMOro CHTHajla, TIIYOWHBI 3aJIETaHUs HCCICAYeMBIX OOBEKTOB, YPOBHS ITIOMEX U
3¢ GEKTUBHOCTH UX TIOIABIICHUSI.

[Ipn aKkycTHYECKMX HCCIEOBaHUAX, KaK IIPaBHJIO, MPOBOAAT KOMIUIEKCHBIE H3MEPEHHs II0
METOJIMKaM POCBEUUBAHUS U TpoduupoBanus. [Ipy NpocBeUnBaHNY MOTYYAIOT HAJISKHBIE JAHHBIE O
CKOPOCTSIX TMPOJIOJIbHBIX BOJH. [IpodunupoBaHue HCMONB3YIOT AJsl ONpENENeHHs CKOPOCTH BOJIH
Penes, o KOTOPBIM PaCCUNTHIBAIOTCSI CKOPOCTH TIOTIEPEYHBIX BOJH.

AKyCTHYECKHE METOIBI UCTIONB3YIOTCS MIPU M3yYCHUN CKAbHBIX MAacCHBOB W IECYAHO-TIIMHUCTHIX
nopox B myp¢ax, KoTiaoBaHaX, kaHaBaxX. [Ipu MccienoBaHNM TOPOJ B MEP3JIOM COCTOSIHHM LIMPOKO
HCTONB3YIOT METOUKY MPOIOIBHOTO U KPYTOBOTO POPHINPOBAHUS.

5.2.17. Axycmuuecxuii kapomaoic (JIK) sBIsieTCs OAHUM U3 OCHOBHBIX aKyCTHMUECKHUX METOJIOB U
MIPUMEHSETCS B IBYX MOAN(DUKALUAX: TOUSYHBIH U BOJIHOBOM.

Toueunvlii akycmudeckutl Kapomasic OOBIMHO TIPOBOJST MHOTOKaHAJIbHBIM 30HJIOM, MO3BOJISOIIIM
BBIUUCIIATh MHTEPBAIbHBIE CKOpOCTH HponoisHOH (P) m moepxnHoctHOM (R) BomH, KOTOpHIE mocie
CTTIQ)KUBAaHUS WCHONB3YIOT JUIS  JINTOJOTHMYECKOTO PACWICHEHWS pas3pe3a, BBIICICHHS 30H
TPEUIMHOBATOCTH, PacdeTa YIPYTHX U IPYTUX (PU3UKO-MEXaHUIECKUX XapaKTEePUCTHK.

Bonnosoii akycmuueckuu kapomasic TPOBOIAT B CKBAXHHAX, 3allONHCHHBIX OYPOBBIM PacTBOPOM
WIA BOJOW, C HEMPEepHIBHOW IU(PPOBONH pPErHCTpalldeid BOJHOBOTO aKyCTHYECKOTO CHTHANA U C
MOCTICTYIOMICH KOMIBIOTEPHOH 00pabOTKOW. DTOT TPOMO3JKUN WM CIOXKHBIA B MPOHM3BOJCTBE METOJ
MIPUMEHSETCS JUIsl PEILICHNs CIISNMANIbHBIX 33/1a4 B MH)KEHEPHOH T'€0JI0TH.

5.2.18. Axycmuuecxoe npoceeyusanue (AIl) medxncoy ckeasxcunamu OCHOBAHO HA H3yYECHUH
XapaKTEPUCTHUK MOJIs yIPYrux Koyiebanuit ¢ yacroToit g0 10 k[, Ilpu 3TOM HMCCIEayIOTCS MacCHUBBI
MOpOJ 1O TIEPBBIX [ECSATKOB METPOB. MEXCKBAXHHHOE IPOCBEYMBAHHME TIO3BOJISIECT MOIPOOHO
muddepeHIpoBaTs  pa3pe3. OTa  O0COOEHHOCTh  MO3BOJISIET  NPHMEHATh  MEXKCKBAKHHHOE
MIPOCBEUMBAHNE JUIS M3YYEHHS CIIOKHOIIOCTPOCHHBIX Cpell B TeX CIydasX, Korjaa Manod(pQeKTHBHBI
TPaTUIIMOHHBIE METOIBI CeCMOpa3BelKH. B kadecTBE MCTOYHHWKOB CHTHANIA MOTYT HCIOJIB30BATHCS
CKBOXMHHO-3JICKTPOUCKPOBEIE.

5.2.19. Vaempazeykosou memoo TpuUMEHSETCS IJIsi M3MEPEHHsS CKOPOCTEH YNpPYrHMX BOJH B
CKaJbHBIX, NOJTYCKAIBHBIX M MEp3JBIX TOpoAax B JabopaTopHBIX (Ha oOpas3max MOpoa) H
€CTECTBEHHBIX YCJIOBUSX (B OOHa)KEHMSX, CTEHKaX I'OPHBIX BBIPAOOTOK, B pa3BeJOYHBIX HIypdax u
CKBaXMHAX ), C MCIIONb30BAaHMEM YacTOTHI OOBIYHO CBBIIIE 25 KI1. B cBsA3M ¢ OONBIINM 3aTyXaHHUEM
YIOPYruxX BOJH yJIBTPA3BYKOBOH HYacTOTHI HCCIIEAyeMble 0a3pl HEe MPEBBIMIAIOT MEPBEIX MeTpoB. [lpu
YIABTPa3BYKOBBIX HCCIICOBAHUSAX NPUMEHSIOTCS TE€ )K€ METOJIMYECKHE MPUEMBI, YTO M B aKyCTHUECKHX
MeTonax. PasHoOOpasue cucteM HAOMIOACHUS IPH M3MEPCHHUAX MOXKHO CBECTH K JBYyM OCHOBHBIM —
poQHUIMPOBAHUIO M TIPOCBEYMBAHUIO.

5.2.20. Vaempaszseyxosou rapomaxc (V3K) sBnsercs CHENUMANBHBIM BHJIOM HAOIIONCHUN B
CKaJIbHBIX TIOPOJIaX U MEP3JIbIX TPYHTAX, BBIMOIHIEMBIX [0 METOJIUKE MPOGHIMPOBAHHS CO BCTPEUHOM
cucremoii roporpados. [Ipyu 3TOM 0JHOBPEMEHHO MPOCIIEKUBAIOTCS MPOAOJILHBIE U MONEPEUHbIE WIN
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TIOBEPXHOCTHBIE BOJIHBI. VI3MepeHHst MPOU3BOIAT C MOMOIIBI0 MHOTOTOYEYHBIX KapOTa)XKHBIX CHApS/IOB
(5—7 naTyMKoB) B CyXUX HE 00CaKCHHBIX CKBOKUHAX.

V3K BBINONHSIOT C LENbI0 pacujeHEHHs pa3pe3a M OINpeAeieHHsS XapaKTePHCTHK COCTaBa,
CTPOEHUS U CBOMCTB MaccHBa.

5.2.21. Vaempassyxosoe npoceeuusanue mexncoy CK8ANCUHAMU BBITIONHACTCS, KaK IPaBHUJIO, B
CKaJBHBIX U MEP3JIBIX Mopoaax Ha 0a3ax 1—1,5 M ¢ mosrydeHreM npooiIbHEIX U MTOTIEPEYHBIX BOJIH B
CyOTOpH30HTATHHOM HAIPABJICHUU.

5.3. Marnuropa3BeJ04HbIe METOAbI

5.3.1. Maenumopaseedounsie memoOdsbl TPUMEHSIOTCS JUIS IeNIeH Te0IOTHYEeCKOro KapTHPOBAaHUS B
YCIIOBHMSIX MAarHUTOAKTUBHBIX TOPOJ (OCHOBHBIE H3BEP)KEHHBIE, HEKOTOPBIE MeTaMOp(UYEcKHe |
MECYaHO-TTIMHUCTBIE € COAEPKAaHMEM  OOJOMKOB  IOPOA  C  TOBBIMICHHOW  MarHUTHOH
BOCTIPHAMYHBOCTBIO).

5.3.2. Muxpomaenumnas cvemxa IPUMEHSCTCS ISl paCUJICHEHHS I10 JINTOJIOTHYECKUM TIPH3HAKAM
0Ca/IOYHBIX MOPOJX M YETBEPTHUYHBIX OTJIOKEHWH, W3ydeHUs TPEIIMHOBATOCTH CKAJIBHBIX IOPOA MU
Te0IMHaAMHYECKUX MPOIIECCOB HAa OIOJI3BHEBBIX M KapPCTOOMACHBIX yyacTkax. Mcrosip3yrorest mpruOophl
MOBBILIEHHON 4yBCTBUTENBHOCTH (IIPOTOHHBIE, KBAHTOBBIE MarHUTOMETPBHI) M CIIEIHAAIBHBIE TPHEMBI
00paboTKK MaTepHajoB.

5.3.3. Hasemnasa npoguivnaa macHumopazeéedka i Leneil KapTUPOBaHUS MPOBOIMUTCA B
3aBUCHMOCTH OT MacmrTaba CheMKH W CTaguu (3Tama) MPOCKTUPOBAHUS IPHU PACCTOSHUH MEXIY
npodmimu 20—100 m.

5.3.4. MukpomarauTHasi cbeMKa Ha IUIOMIaZKax MPOBOIUTCS B 3aBUCHMOCTH OT MacmTaba ChbeMKH
n craguu (9Tana) NPOEKTHPOBAaHHMS NPH PACCTOSIHUM Mexay mnpodwriMu 5—I10 M ¢ marom
HaOmoaeHuit mo npodumo 2—2,5 M, Ha OTIETBHBIX 000CO0IEHHBIX TPOGMIAX — € HMIarom 2—>5 M, Ha
OTOJI3HEBBIX yYacTKax — Mo ceTd oT 1x1 10 2x2 M.

MuKpoMarHutTHas CheMKa TpH HM3YYEHHHM TEOJUHAMHYECKHUX TIPOIIECCOB, CBS3aHHBIX C
MOJIBMYKKAMHU OTJIENIBHBIX YacTeil MaccHBa TPYHTOB W (WJIM) HepepacupesielieHHeM HalpshKeHHH,
MPOBOANTCA HA 3aKPEIUICHHBIX ITyHKTaXx C MEPHOANYHOCTBIO, OOECIIeUMBAIOMICH KOHTPOIb 3a
M3MEHSIOMIEHCS BO BPEMEHH I'€OANHAMIYECKON 00CTaHOBKOM.

5.4. I'paBupa3Be0YHbIe METOAbI

5.4.1. I' pasupaszeedounviii Memoo (epasupazéedxa) OCHOBAH HA U3YYCHUU TIOJSI CHITBI TskecTH (V7),
aHOMaJIMM KOTOPOTO CBSI3aHbI C U3MEHEHHEM IIOTHOCTH NopoJi. OTin4nTeNbHAsT 0COOCHHOCTh METO/1a
[PU MHXKEHEPHO-TE0JIOTHYECKUX U3BICKAHUAX 3aKJI0YaeTCsl B IPOU3BOJICTBE HA3eMHBIX HAOIIOJECHUI
Ha OrpaHWYCHHBIX IUIOIAaJKaX C IENbI0 IIOMCKa TPYHTOBBIX HeoxHoponHocTeil. HaGmroneHus
BBINIOJIHSIIOTCS.  YyBCTBUTEJIBHBIMH  BBICOKOTOYHBIMH TI'PAaBHMETPAMH C IPUMEHEHHEM METOIUK
perucrpanyy U 00padOTKH, MO3BOJISIOIUX OLEHUTH JIOKAIBHYIO aHOMAJINIO C TOYHOCTBIO HECKOJIBKO
mukporain (10* mc?). B pame ciaydaes aua Gonbiuell auddepeHInauy H3ydaeMOil CpeIbl BO3MOKHO
UCIIONIb30BaHUE BTOPBIX TPOM3BOJHBIX CHJBI TsKecTH (F..), YTO Ha MpPaKTHKE JOCTHIraeTcs
Pa3HOBBICOTHBIMHU HAOJIIOJICHUSIMH C TOMOIIBIO CIIENAIbHON BBIIIKH.

5.4.2. Tlo pesyabTataM #po@uiIbHOU UIU NIOWAOHOU CbEMOK, BBITOIHICMBIX peHcaMH,
HAYMHAIOIIMMHUCS M 3aKaHYMBAIOIIMMHUCS Ha ONOPHBIX MYHKTAX, MOCIE BBEACHHUS BCEX HEOOXOIMMBIX
MIOTIPABOK CTPOSITCA TPaUKH WA KapThl aHOMAIHH CHIIBI TSDKECTH B penyKuuu byre (Ags).

WHTepnperalys rpaBUMETPHH, IIPH KOTOPOH aHAIM3UPYIOTCA I'padUKH U KapThl aHOMAJIHMH OIS
CHJIBI TSDKECTH, IPOU3BOAUTCS HA KAYSCTBEHHOM M KOJIMYECTBEHHOM YpOBHsIX. B mocnennem cinyyae Ha
OCHOBE alPHOPHOH T'eOIIOTHOCTHOH MOJEIH H3ydaeMOol cpelsl, Oasupyrouieics Ha HHPOPMaLHUH O
IUIOTHOCTH TOpoA W (GopMe OO0BEKTa, OINpPEAEIIIOT €ro TI'eOMETPUYECKHEe U  IUIOTHOCTHBIE
XapakTepucTUKU. Kpome TOro, mpu IpoBEJEHHWH pEXHUMHBIX HaOJIOAEHHMH, BBIMOJIHIEMBIX Ha
3aKpEIUICHHBIX ITYHKTaX, BBICOKOTOYHAsh TIpaBHUpa3BeiKa MO3BOJIsIET OOHAPYKMBATh aKTHBHBIE
Pa3pbIBHBIE CTPYKTYPBI.

CoBpeMeHHasT TOYHOCTh TPAaBUMETPOB IIO3BOJISIET (PUKCHPOBAaTH B BEpXHEH dHacTH paspes3a (Io
rTyOuHB! 10 M) HEOIHOPOIHOCTH, OTIMYAIOIINECS PYT OT APYTa 110 IWIoTHOCTH Ha 0,02—0,03 r/em’.

5.5. SInepHo-puznyeckune MeToAbI
5.5.1. AHoeprno-gusuueckue memoowl (paduouszomonHuvle) 0a3UPYIOTCS HA CYIICCTBOBAHUH CBS3CU

SIIEPHBIX CBOMCTB MOPOJA C HMX IUIOTHOCTBIO, BIAXHOCThIO M INIMHHCTOCThIO. Hambonee mmpoko
HCTONB3YyIOTC: ramMma-ramma Meton (I'TM) onpezneneHus IIIOTHOCTH, HEUTPOH-HEHTPOHHBIH METOA
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(HHM) ompeneneHusi BIaXHOCTH W METOJ E€CTECTBEHHOW paJMOAKTHBHOCTH ISl OIpPEJCTICHUS
TJIMHUCTOCTH, KaK MPaBWJIO, B MOJU(HKAIMKY CKBXMHHOTO M NEHETPALMOHHOTO KapoTaxa. PaboTsl
TIEPBBIMU IBYMSA METOJaMH Tpe6y}0T HCIOJIB30BaHUA NCKYCCTBCHHBIX PAaAHNOAKTUBHBIX UCTOYHUKOB.

5.5.2. ITM ocHOBaH Ha pacCesHHH M OCJIa0JICHMHM raMMa-H3JIy4eHHs Ha 3JEKTPOHaX aTOMOB
BEIIIECTBa, MPOHU3BIBAEMOTO TaMMa-I3IIydeHHeM. VICTOYHHKOM TaMMa-KBaHTOB sIBJseTcs me3nii-137.
Hcnonp3yroTes aBa crmocoba: MpOCBEYMBAHUSA (METOA OCIIAOJICHHS EPBUYHOTO TaMMa-HU3IydeHUs) 1
METOJI PACCESTHHOTO IEPBUYHOTO M3ITydeHus. B 00omx cirydasx m3mepsercs IUIOTHOCTH IOTOKa, WIIN
WHTEHCUBHOCTh (IPOLICANINX MM PAacCesHHBIX) TaMMa-KBaHTOB. [lmoTHOCTh ompenensercs
IepecueToM Mo TpagyupoBOUHOM 3aBucuMocTd B coorBeTcTBUU ¢ 'OCT 23061, permameHTUPYIOMUM
BBIITOJIHEHHE TPATYHPOBKH.

5.5.3. HHM ocnoBan Ha 3(ddekTe 3aMemieHuss OBICTPHIX HEWTPOHOB Ha aroMax BOJOpoja U
3aKJII0OYa€TCA B PErucTpanun noToKa 3aMEIJICHHBIX HAATCIUIOBBIX UM TCIIJIOBBIX HeﬁTpOHOB. B METOoacC
UCTIONB3yeTCs  IUTYyTOHWEBO-OCPMIUINEBBI HCTOYHUK OBICTPHIX HEWTPOHOB M TEIHMEBBIH  WIIH
CHOMHTHIUISIIIMOHHBIN CYETYNK B Ka4eCTBE JETEKTOpAa MEUICHHBIX HEMTPOHOB. MeToamka, TpeOoBaHUS
K cOOII0IeHNI0 Mep 0e30MacHOCTH MPH paboTe U K rpagynpoBKke NprOopoB perinamentupytotes [OCT
23061.

5.5.4. Memoo ecmecmsennoii paduoaxmuenocmu IJisl ONPENENCHUS] TIIMHUCTOCTH JUCIEPCHBIX
MOPO/I OCHOBaH Ha 3aBHCUMOCTH E€CTECTBEHHOTO TraMMa-M3JIy4eHHs OT COJEpKaHHs TIJIMHHCTON
¢pakuuu B mopomax. Jlus  pacdera comepiKaHMs TIMHUCTOM  (Qpakiuu [3  HCIOJIB3YIOTCS
KOPPEISIIHOHHBIC  CBSI3M  MHTCHCHBHOCTH €CTECTBEHHOTO TaMMa-M3Iy4eHHS C BEIMYMHOH [3.
EcTtecTBeHHast paaAnoakTHBHOCTH m3MepsieTcs: B cooTBeTcTBUHU ¢ ['OCT 25260%*.

5.5.5. Memoo mnpomounoeo maenumnoco pezonanca ([IMP) ocHOBaH Ha BO30YXIEHUU
OCHMUIMPYIOLIET0 CyMMapHOTO MarHUTHOTO MOMEHTa IPOTOHOB M ITOCIEIYIOIIEr0 ACTCKTHPOBAHUS
JIEKTPOMAarHUTHOTO TIOJISI, CO3/IaBaEMOT0 3TUM OCLIIIMPYIONIMM MarHUTHBIM MOMEHTOM. B mporiecce
paboThl aHTEHHON OOJBIIMX PAa3MEPOB CO3/AETCS UMITYJIbCHOE MarHUTHOE I10JIe BHYTPH HCCIIEAYEMOTO
oObema. YactoTa 3amoONHEHMS WMMITYJIbCa BBIOMpAaeTCss PaBHOM 4YacTOTE NPEIEeCCHMH MAarHUTHBIX
MOMEHTOB NPOTOHOB BOKPYI' MarHUTHOTO NoJis 3eMiH. M3MepeHne HaBeIeHHOTO IpelecCUPYIOIIEro
MarHUTHOTO MOMEHTa I[I0CJ€ OKOHYaHWHM JICUCTBHS  BO30YXKIAIOIIEr0 MAarHUTHOTO  ITOJIS
OCYILIECTBIISICTCS TOM K€ aHTeHHOH. OCHOBHBIM HOCHTENEM MPOTOHOB B TPYHTE SIBIAETCS BOJA,
MO3TOMY METO/I PACCYMTAH Ha JCTEKTUPOBAHUE BOJIBL.

CurHansl OT pa3NUYHBIX CJIOEB BOJBI, PA3IMYAIOMIMXCSA IO TIIyOMHE M BPEMEHH PpeNIaKCalliH,
CKJIQZIBIBAIOTCSI APYT C APYTOM B MHTETPAbHOM BBIpaXXEHHH. PacripenienieHue BIaXXHOCTH 1O ITyOnHE
orpeziesIsieTcsl CIenuaabHO 00paboTKOW TOJTydaeMbIX MarepuaiioB. MeTol MO3BOJISET OLIEHHBATH
KOJIMYECTBO BOJIBI B ITpEAeiIax MUINHpA rryonHol D n tnamerpom 2D, rie D — nanameTp aHTeHHBI.

5.6. I'a30B0-7>MaHAIIMOHHBIE METOIbI

5.6.1. l'azoso0-3manayuonnsvie memoOsbl WCIONB3YIOTCS IS ONPEACTCHHS YPOBHS COICpPXKAHUS
PaINOaKTUBHBIX Ta30B — paIoHa, TOPOHA M UX COOTHOIICHHUS, a Takxke conepxkanns razoB CH4+CO, B
MOJIIOYBEHHOM BO3AyXe. B 3aBHCHMOCTH OT CTaguMl NPOCKTHPOBAHUS M 3adad WHKEHEPHBIX
U3BICKAHUN TPOBOIMTCA NTPOQUIbHAS WIH IUIOMIATHAS ChEMKa B MOJU(MUKAIMH SMAHAIUOHHBIX
(pPamOH-TOPOHOBBIX) WJIM COBMECTHBIX  (Ta30BO-dMaHAMOHHBIX) wm3MepeHuid. Otbop mpod
MOJIIOYBCHHOTO BO37yXa B 3aBHCHMOCTH OT MaciiTaba CheMKH M CTaJuH (3Tara) MpOCKTUPOBAHHS
BBITIOJTHSIETCS IO CETKE OT S M X 5 M 110 20 M x 20 M.

5.6.2. Ha ocHOBe aHanmm3a MaTepualoB Ta30BO-OMaHAIMOHHON CHEMKH, pacCMaTpHUBaeMbIX B
COBOKYITHOCTH C T'€OJIOTHYCCKAMH M IPYTUMH T'€O(PH3MUSCKUMH TaHHBIMH, [IPOBOIUTCS CTPYKTYPHO-
TeOAMHAMITYECKOE KapTHPOBaHUE. BBIIEIIOTCS yCTOWYMBEIE OJIOKH TIOPOJ, T€OJMHAMHUYICCKHE 30HBI C
pa3IHYHBIM ypPOBHEM AaKTHBHOCTH, CBS3aHHOW C pPAa3pBIBHOM TEKTOHHWKOW, TPEUIMHOBATOCTHIO U
YYaCTKaMH TIepepacIpe/iciCHUs] HANpPsDKCHW B MACCHBE IIOPOJ U TPYHTOB, OOYCIIOBICHHBIMHU
MIPOTECKAIIUMH €CTECTBEHHBIMH I'€OJIOTHICCKUMU TIPOLIECCAMU M TEXHOTCHHOH Harpy3KOU.

5.6.3. 'a30B0O-3MaHAIIMOHHAS ChEMKA MOXKET MPOBOAUTHCS B PEIKUME MOBTOPEHHUS M3MEPCHHU C
BBIOPaHHBIMHU TIEPUOIAMU C [IETBI0 MOHUTOPHHTA OTCICKUBACMBIX MTPOIIECCOB.

5.7. TepmomeTpusi

5.7.1. Tepmomempus OCHOBaHA Ha W3YYECHHH TEMIIEPATypHOTO TOJNSA TPYHTOB. WH(popmanws,
MIOJIYYEHHAs! C €€ ITOMOUIBIO, UCITONIb3YET s IPU MHTEPIPETANy re0(pU3NIeCKIX AaHHBIX (0OCOOEHHO B
paiioHaxX pacIpoCTpaHEHHsT MEP3JIBIX IPYHTOB, I/Ie €€ IPHUMEHEHHUE SBIsIeTcs 00s3aTensHbIM). Kpome
TOT'0, PE3yJabTaTbl HU3MCPCHUA TEMIIEPATYPbl B TPYHTOBOM MACCHUBC WKW B TOJIIE BOJALI MOTYyT
HCTIOB30BaThCs I PELICHUS HHKEHEPHO-T€0JI0TMUECKUX U FHIPOr€0IOTHUECKUX 3ajjau, TaKuX, KaK:
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MOJyYCHUE TEMIICPATypHBIX JAHHBIX U1 BbIOOpa THUIOB (DYHIAMEHTOB U BBIPAOOTKH
pEKOMEHJaNui Mo BBIOOPY MPHHIMUIA HWCIOJNB30BAaHMSI MHOTOJIETHEMEP3JIBIX TPYHTOB B KadyeCTBE
OCHOBaHMH (PyHIAaMEHTOB;

BBISIBIICHHE 30H BO3CHCTBHUS TEPMaIbHBIX BO/I;

BEIBIICHHE 30H HApPYIOICHWS pEXHMa TIOA3EMHBIX BOJ 3a CUYET yTEYeK W3 BOJOHECYIIHX
KOMMYHHMKaIWii;

OoOHapyXCHHE MECT TPOTEKAHUS W JCHCTBUS (DU3UKO-XMMHUYCCKHX IPOICCCOB, BIHMSAIONIMX Ha
3arps3HEHUE TEOJIOTHICCKON CPEIbI,

OLICHKA ¥ MPOTHO3 YCTONYNBOCTH TEPPUTOPHIA OCBOCHUSI.

5.7.2. TepmoMeTpus OCYIIECTBISIETCS. KK MOJICBBIMHE, TaK U J1a00PaTOPHBIMU METOJIAMH.

IToneBble wu3MepeHUs cienyeT BBIMONMHATH B cooTBeTcTBUU ¢ ['OCT 25358, W3mepenwus
TeMIepaTyphbl JOJKHBI BBITOJHITHCS B 3apaHee IMOATOTOBICHHBIX U BBICTOSHHBIX CKBaKuMHax. J[ist
W3MEpeHUs] TeMIIepaTypsl TPYHTOB HE MOITYCKAETCS HCIIONF30BAHUE CKBAXKUH, 3allOJTHEHHBIX BOJIOW
WJIM IPYrOM KUAKOCTBIO.

[lpy TepMOMETPUU HCHONB3YIOTCS TEPMOMETPHI JIFOOOTO THIIA (TEPMOMETPHI PaCIIMPEHHUS,
TEPMODJICKTPUIECKAE  TPUOOPHI, TEPMOMETPHI  CONPOTHBIICHWS —  METAUIMYSCKHE  HIIH
MOJTYITPOBOTHUKOBEIC IPHOOPHI), UMEIOIIUE CICTYIONYI0 HHCTPYMEHTATBHYIO OTPEITHOCTS!

+0,1 °C B auanazone temnepatyp £3 °C;

+0,2 °C B auana3onax temmeparyp +3 — +10°C u -3 — -10 °C;

+0,3 °C B auana3onax temmeparyp cBsimie +10 °C u mrxe -10 °C.

PesyneTatel TepMOMETpHH clienyeT oOopMIIATh B TaOIMIHOH (hopMe B BHE CBOIHOW BEJOMOCTH U
B BHJIE TPpaUKOB pacIpeaesieHrs TeMIIepaTypsl M0 MIyOHHE MO KaXXJ0H CKBa)KUHE IPU OJHOPA30BBIX
M3MEPEHUSAX WU B BHJIE TPAdUKOB TEPMOU3OILICT (B KOOPAWHATAX TITyOMHA M BPEMs) IS PEKUMHBIX
M3MEPeHUH M0 OTICNBHBIM CKBaKUHAM. J[IsI OTHOKPATHBIX M3MEPEHHH 110 PSAY CKBAXKHH CTPOSTCS
rpaduku u3orepM (B KOOpIUHATAX MIyOWHA M PACCTOSHUE MEXKAY CKBakuHamHu). ['paduku uzorepm,
KaK MPaBHJIO, CJICAYET COBMEIIATh C FCOJIOTUYECKUM Pa3pe3oM, Ha KOTOPOM ITOKA3bIBAIOTCS TPAHUIIBI
pasziena TalbIX M MEP3JIbIX TPYHTOB, MOJIYYCHHBIC IO Pe3yJbTaTaM HHXCHEPHO-TCOJIOTMYCCKON U
reo(U3NIECKOi pa3Beiky, C yKa3aHHEM BPEMEHH MPOBEACHHUS 3TUX Pa0OT.

5.8. ConyTcTBYIOIIME METOABI

5.8.1. Kasepromempus BBIIONHAECTCS AJIsI UI3MEPEHHsI (PAKTUUECKOTO AMaMeTpa CKBayKHH, KOTOPBIH
MOXET OBITh KakK OoJibIlleé HOMHHAIBHOTO (TIPH TMPOXOJAKE PBIXJIBIX IMECKOB, CHIBHOTPEUIMHOBATHIX
MOPOJI, KaBEPHO3HBIX M3BECTHSKOB M T.II.), TaK M MEHbIIE HOMHHAIBHOTO (B MHTEpBaJle MPOXOJKH
IUTACTHYHBIX TIIMHUCTHIX TPYHTOB).

Jluamerp CKBaXMHBI M3MEPSIETCS C MMOMOLIbI0O KaBEPHOMEPOB, OLCHUBAIOLIMX CPEJHUN IUAMETP
CKB)XMHBI, 1 KaBEPHOMEPOB-IIPO(PHUIEMEPOB, ONPEACIAIOMNX (HOPMY CEUEHHS CKBRKHUHBI HA Pa3HBIX
yuactkax. KaBepHOoMeTpuueckas ammaparypa BBITyCKaeTCs B BHIE OTACNBHBIX HPHOOPOB U B
KOMIUIEKCE C KapoT@XHBIMH TpuOopamMu ¥ craHmusmu. [lepen HavamoM  W3MepeHHH
KaBepHOMETpHYECKasl armnaparypa [OJDKHAa IPOXOAWTHh TpalyupoBKy. B mporecce wn3MepeHns
JIMaMeTpa CKBa)KHHBI 3alMCHIBAETCS KaBEpHOIpaMMa, OOBIYHO pEerucTpupyemas B Macmrade riryOuH
1:200 m 1:500. Macmrad 3amucu IuaMeTrpa 4aiie BbIOMpaeTrcss 5 cM/cM, M TpH AETalbHBIX
uccienoBanusix — 1-2 cm/cm.

B reo¢usuke naHHbIe KaBEPHOMETPHU HCIIOJB3YIOTCS JUIS MHTeprperauud marepuanoB bK3 u
PaIroaKTHBHOTO KapoTaxa.

5.8.2. Hnknunomempus BBIONHACTCS IJIs1 U3MEPEHUS] UCKPUBIICHUS] CKBKUHBI C IIETbI0 KOHTPOJIA
3a CMEIIEHUEM OCH CKBa)KHHBI OT 33/IaHHOTO HarpasieHus. MckpuBieHne CKBaXXHHBI OIPEENIETCS 110
IBYM YIJIaM: 3CHUTHOMY YTy ¢ OTKJIOHCHHS CKB)KHHBI OT BEPTHKAIU M a3UMyTy O BEPTHKAIBHOI
IUIOCKOCTH, B KOTOPOH JISKUT OCh CKBa)XHHBI. V3MepeHHe yriia U a3suMyTa UCKPHUBICHUS CKBaKUHEI
MIPOM3BOJIUTCS C ITOMOIIBI0 MHKIMHOMETPOB JBYX THUIOB. Hanboisee pacripocTpaHeHbl HHKIMHOMETPHI
C JUCTAHIMOHHBIM DJJICKTPUYCCKUM H3MEPCHUEM, OCHOBOM KOTOPBIX SABJAKOTCA OTBEC W MarHuTHas
CTpCJIKa. BTOpOﬁ THUIT — 3TO TUPOCKOIMUYCCKNEC UHKIIMHOMETPDBI, B KOTOPBIX NPUMCHEHBI TUPOCKOIIBI C
TpeMs CTETICHSMH CBOOOIBI.

Ilo pe3ynpraTaM M3MEPEHUS yIila W a3MMyTa MCKPHUBICHUS CKBaXKHMHBI CTPOMTCS MHKIMHOIpaMMa
— MNPOEKUHUS OCH CKBaXXMHBI HA TOPH3OHTAIBHYIO IUIOCKOCTBH, BBIIOJHEHHAS IOCIENOBATEIBHO II0
OTIENBFHBIM MHTEPBAJaM, Kak mpaBmito, B MacmTabe 1:200.

WHKIMHOMETpUST B WHXKEHEPHOW reo(H3MKe IMPUMEHSETCS KaK BCIIOMOTAaTeNbHBI METOJ| MpH
IIPOM3BOJICTBE CKBAXXMHHBIX M3MEpeHHH. VIHKIMHOMETpUS MCIIONBb3yeTCs Ul TOYHOTO OINpeeIeHUs
pacCTOSIHMSL MEXAYy CKBaOXHMHAMU NPU  CEHCMHUYECKOM, AaKyCTHYeCKOM U  PaJIMOBOJHOBOM
IIPOCBCUMBAHUAX, a TaAK¥XKC IIpU Ha6J'IIO[[eHI/I§IX 3a I'COJUHAMHUYCCKUMU TITpoHeccaMu (OHOJ’IZ’)HSIMPI,
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CeiCMOT€HHBIMHU, KPUITOBBIMH M JIPYTHMH CMEICHUSIMU TIOPOJT M TPYHTOB).

6. ”THHKEHEPHO-T'EOJIOTUMYECKUE 3AJAYU U TEO®PU3NYECKHUE METO/IbI UX
PEIIEHUA

6.1. I/Isyqelme B IJIaHE U pa3pe3e MOJI0KCHHUS Ie0JIOTHYeCKUX I'PaHuIl

6.1.1. lM3yueHme B IiaHe W pa3pe3e IOJIOKEHUS T'€OJIOTMYECKUX T'PAaHUIl TPOTSDKEHHBIX |
OrpaHMYEHHBIX 0 pa3MepaM I'eOJIOTHUECKHUX Tell BHITTOJIHACTCS MPY PEILICHUH MTPAKTHUECKH BCEX 3a1a4
WH)KEHEPHO-TE€OJIOTNYECKUX U3bIckaHui. K 3amauam, CBSI3aHHBIM C H3YYEHHEM IPOTSHKEHHBIX
TEOJIOTUYECKUX TPaHUIl, OTHOCATCS TIOJNOXKEHHWs, W3IOKEeHHble B mm. 6.1.2—6.1.8. W3ydenwue
MECTOIIOJIOKEHH S, TIyOUHBI 3ajieraHuss U (OpPMbI JIOKAJbHBIX TI'€OJIOTHYECKHX HEOJHOPOTHOCTEH
CBSI3aHO C 33/1a4aMH, TIEPSYUCICHHBIMHA B Timl. 6.1.9—6.1.16.

6.1.2. Onpeoenenue penvegha noBepxXHOCMU CKATLHBIX U MOWHOCMU NEPEeKPbI8AIOUUX UX
Oducnepcubix epynmos. OTpeeneHne OCHOBaHO Ha CKayKoOOpa3sHOM H3MEHEHHH (CBEpXy BHH3)
CKOPOCTEH TNPOAOJIBHBIX M IONEPEYHBIX BOJH, YIACNbHBIX 3JeKTpudeckux comnporusieHuii (YOC) u
IUIOTHOCTH KOHTAaKTUPYIOIUX HOPOS,.

OCHOBHBIMH METOJIaMU HCCIICIOBAHUs SIBISIIOTCS: CEHCMOpa3BelKa METOJOM IPEJOMIICHHBIX
(MIIB) u otpaxennsix (MOB) BomH, »7eKTpopa3BefKa MOCTOSHHBIM TOKOM B MOAM(HKALIUAX
BEPTUKAIBHBIX AIEKTPUYECKUX 30HIMpoBaHui (BO3), 4aCTOTHBIX 3JEKTPOMAarHUTHBIX 30HAWPOBAHUH
(UBM3) u 3oamupoBanmii ctanoBienueM mois (3CII). Bee Buapl reodu3maeckoro mpopuInpoBaHus
BXOAAT B COCTaB BCIIOMOTATENbHBIX METOZOB. lIpy HamWyum CKBa)XMH B KOMILIEKCE IOJDKHEI
UCTIONB30BaThCSl T€ BUJBI KAapOTaXka, KOTOphle (HUKCHUPYIOT yKa3aHHbIE Pa3iIW4Ms KOHTAKTHPYIOUIHX
TPYHTOB II0 TIEPEUHMCICHHBIM BBIIE CBOHCTBaM. JlaHHBIE KapoTaxka, J1abOpaTOpPHBIX U
rapaMeTpUyuecKuX HM3MEpeHHid Ha oOpa3nax, KepHe M Ha OOHaKEHMSAX HCIIONB3YIOTCS Uil Ooiee
TOYHOM MHTEPIPETALNH PE3yIbTaTOB Ha3eMHBIX HAOIIOICHUI.

6.1.3. Pacunenenue paspesa cKanbhblX U OUCHEPCHLIX NOPOO HA CIOU PAZIUYHO20 JUMONO20-
nempozpaghuueckozo cocmaeéa OCHOBAHO Ha pa3jIM4YMU MOPOA MO UX (PU3NYECKHM CBOMCTBaM.
OCHOBHBIMU T€O(HU3NIECKUMH METOJAMH pEIICHHUS ATOH 3ajadl ABISIOTCS: dJeKTpopasBenka (B33,
3CII), ceiicmopazBeaka (MIIB u MOB), HenpepsiBHOe cericmuaeckoe mpodmmpoarne (HCII) Ha
aKBaTOpUAX, paanoBosHOBoe mnpocBeunBanve (PBII) m OonbmmHCTBO BHIOB KapoTaxa. Poib
BCIIOMOTaTEIbHBIX METOJI0B MOTYT urpare UOM3, BepTHKaIbHOE CEHCMHUYECKOe NMpOoQHIMPOBAHNE
(BCII), metons! BeI3BanHOM nossipusarmu (BIT) n PJI3.

6.1.4. Onpedenerue mowHocmu Kopol 6blempuaHusi (IK302eHHOU mpewunogamocmu). B ocHoBe
peLIeHUs 3aauk JISKHUT OTIMYUE COXPAHHBIX MOPOJ OT BBIBETPEJBIX (TPEHIMHOBATHIX) MO YACIbHBIM
AJIEKTPUUECKUM COINPOTHUBJICHHUSIM, CKOPOCTSIM YIPYIMX BOJH M Kod(duimeHTaM uX 3aTyxaHus, a
TaKKe TMOJIIPU3yEMOCTH U TUIOTHOCTH.

OCHOBHBIMH U BCIIOMOTATEIbHBIMI METOJAMH SABJISIOTCS MPAKTUIECKH TE )K€, YTO M MEPEUNCIICHBI
BI. 6.1.2.

6.1.5. Onpeodenenue enybunvl 3anezanus 6000ynopog u ux yeiocmuocmu. PU3NIECKHUE OCHOBBI
pelIeHus 3aJa4d ¥ METOABI €€ PEIIeHUs Te XKe, 4To U B I1. 6.1.3.

6.1.6. Onpeodenenue enybunvl 3a1€2anus NOO3EMHBIX 600 (YPOGHS SPYHMOBLIX 600) U MOUHOCHU
6000HOCHbLIX 20PU30HMOG 6 O0DIOMOYHLIX U MPEWUHOBAMBIX CKANLHBIX U NOLYCKANbHBIX NOPOOAX.
OCHOBHOE OTJIMYHE BOJOHACHIIICHHBIX MOPOJ OT HEBOJOHACHIIICHHBIX 110 IEKTPUYECKUM CBOWCTBAM
MIPOSIBISIETCSI B TOM, YTO MEPBBIC XapaKTEPHU3YIOTCS CYIIECTBEHHO OoJiee HM3KMMH 3HaueHUsIMH YOC u
Oonee BBICOKMMH 3HAYCHUSIMH JIUAJIEKTPUYECKON IpoHMIaeMocTd. Haumbompmme — pazmadus
HaOJII0AI0TCsI B TIECKaX, TAJICYHUKAX, TPEIIMHOBATHIX CKAUTBHBIX TOPOJIax M 3HAUYUTEINEHO MEHBIIE — B
JIICIIEPCHBIX MOPOAAX, COAEPXKAIIUX OOJbIIOe KOJMYECTBO YACTHUIl IJIMHUCTOH (ppakummu, a Takxke B
HETPEIIMHOBATHIX CKAJIBHBIX MOPO/IaX.

CKOpOCTH pacrpoCTpaHEHHUs] IPONOJBHBIX YIPYTMX BOJH Ha TPAaHUIE BOJOHACBHINIEHHBIX H
HEBOJIOHACHIIIEHHBIX TIOPOJ TPETEPIEBAIOT CKAYKOOOpa3HOE YBEIUYEHHE, INPH 3TOM CKOPOCTH
MIOTIEPEYHBIX BOJIH U3MEHSIOTCS HE TaK Pe3KO.

OCHOBHBIMH  T€O(GHU3MUECKUMH METOJAMH  PEUICHUs 3aJadd  SABILIIOTCS:  3JIEKTPOpa3BelIKa
MIOCTOSTHHBIM TOKOM B MOJU(DUKAIMAX BEPTHKAIBHBIX 3JIEKTPUYECKUX 30HIUPOBAHHHA METOJOM
comporuBieHus (B33) wu BemBBaHHEIX mnoteHmmanoB (B33  BII), ceiicMopa3Beaka METOAOM
npenomiteHHBIX BoH (MIIB), a Taxke PJI3. /I KOTHYECTBEHHBIX OIEHOK CONEPKAHUS BOIBI MOXKET
OBbITH HCIOJIB30BaH METOJ] IPOTOHHOTO MarHUTHOTO pe3oHanca (IIMP).

6.1.7. Onpeodenenue enybounvl 3anecanus, MOWHOCMU U PACHPOCMPAHEHUA NUH3 U 2OPUSOHMIOS
3ACONEHHBIX 600 U KpUon’2os. I TaBHOW OTIMYMTENLHON 0COOCHHOCTHIO 3aCOJICHHBIX BOA (PacTBOPOB)
SIBJSIETCSI 3HAYMTENIbHOE NOHMIKeHHue X YOC mnpu yBeNIWYEeHHHM KOHIIEHTPALWK M HE3HAuUTEIbHas
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HU3MEHYHBOCTh OCTAJIbHBIX XapaKTePUCTHUK.

OCHOBHBIM Teo(M3NYECKUM METOJOM pelleHusl 3ToW 3ajauu sBusiercss BO3. B kauectse
BCIIOMOTAaTENILHBIX METOJIOB Hcmonb3ytoTes B33 BII, UDM3, 3C, PBIL.

6.1.8. Onpeoenenue 6 niame u pazpese NOIOIHCEHUS SPAHUY MEP3TLIX U HeMep3nblx nopod. Tlepexon
MIOPOJI, COAEPIKAILINX B CBOEM COCTaBE BOAY, B MEP3JTI0€ COCTOSHUE COMPOBOXKIACTCSI CKAIKOOOPA3HBIM
yBenmmueHHeM nX YOC M CKOpoCTell ympyrux BOJH, BEIWYHHA KOTOPHIX TeM OoJbIle, dyeMm OobIie
CBOOOIHOM BOZBI COJIEPIKUTCS B ITOPOJIE.

OCHOBHBIMH METOJaMH SIBIISIOTCSI 3JEKTPOpPA3BEIKa METOIOM CONPOTHUBICHHH B Pa3IMYHBIX
MoJM(UKAIMAK, YaCTOTHBIE METONbI 30HAMPOBaHWs M THpodmmmposanus (UOM3, JIOMII, BUDII,
HO3II, PBII, PJI3) u ceiicmopasseaka (MIIB, CIIIIb, MOB, BCII). BcriomoraTensHbIMU SIBIISTFOTCS
MeToJ1 BbI3BaHHBIX noTeHianos (BO3 BII), ecrectBennbix norenimanos (EIT), paguoxu.

6.1.9. Onpeoenenue enybunvl 3aneeanus u MOWHOCMU GHYMPUSDYHMOBHIX 16008 U JbOOS,
sanezarowux ¢ nosepxmocmu. Jlenm Hapsgy ¢ MEp3IBIMH IIECKAMH XapaKTEpH3YeTCs OONBIINMHU
3Ha4eHUAMHE Y OC M CKOPOCTSIMU YIIPYTHX BOJH, MEHBIIIEH INIOTHOCTHIO M MEHBIIEH MUAIEKTPHICCKON
MIPOHUIIAEMOCTBIO TI0 CPABHEHHUIO C BJIATOHACHIIICHHBIMH MOpPOAaMH. B oTimume oT cnaGoMarHUTHBIX
TJIMH JIe NIPaKTHYECKN HEMarHuTeH.

OCHOBHBIMU METOAAMHU HCCIIEOBAaHUS BHYTPUTPYHTOBBIX JIBAOB SBISIIOTCS T€ YK€ METOMBI, UTO U B
n. 6.1.8. Bo3moxHOCTh ucronb3oBaHus celicMopasBenkn MOB o00ycioBiieHa CylecTBOBaHHEM
OTIIMYUS aKyCTHYECKOM >KECTKOCTH JIbJja OT BMEIIAIONIMX MHOopoj. BcmomorarenbHble METOIBI —
rpaBUpa3BeIKa M MarHUTOPa3BeIKa UCIIONB3YIOTCS B CIydae JOCTaTOYHO KPYITHBIX CKOMJICHUH JIbA.

OCHOBHBIMH METOJaMU OIIPEJICNICHNS MOIIHOCTH JIGAHUKOB W KpPYIHBIX HaleIeH SBISIOTCS
paanoIOKalMOHHOE 30HANpPOBaHKe U ceficmopassenka (MIIB u MOB).

6.1.10. Buvisgnenue u OKOHmMypueaHue 30H HOBLIUEHHOU MPEeWUHOBAMOCHU, MEKMOHUYECKUX
Hapywenutl U aKmueHulX paspbiHelx cmpykmyp. OCHOBHBIM CIIOCOOOM HaOIIONCHUH SIBIIAETCS
npopmimpoBaHue. B kauecTBe OCHOBHBIX METONIOB HCCICAOBaHMS ucmonb3ytoTcs: D11, B23, MIIB,
MOB, OI'T, ABMII, I'-3, M, T', a B kauectBe BciomorarenbHbix - BCII, HCII, Kap, UYOM3, PJI3, BO3
BII, PBII, EUDMII3.

6.1.11. Obnapysicenue u okonmypusanue 8 niaue U paspe3e Kapcmoevix Noaocmetl U NOO3eMHbIX
svipabomox. OcHOBHEIMH MeTonmamu sBisiorces: BD3, BUDIL, PBII, MIIB, OI'T, CII,
MHUKporpaBupasBenka, PJI3. B kauectBe BcmomorarenbHBIX MeTonoB mnpumenstorcs [-3, EII,
pesuctuBumetpust, M3T, EMUOM3, AD.

6.1.12. O6napyorcenue u okonmypuganue 6 niare u pazpese OmoenbHblX JEOSAHbIX Meil PA3IUIHOU
Moponozuu  (N1ACMOBbIX, NOGMOPHO-ICUTLHBIX) U 30H Nosbluennol avoucmocmuy. Hapsany c
OCHOBHBIMH METOAAMH, aHAJIOTUYHBIMU MCIOJIB3yeMBIM IpU pelIeHUH 3ahad I. 6.1.9, B kauecTBe
BcrioMoraTenbHbiXx ucnoib3yrorcss MIIIL, PBII, BblcOkOTOYHAs TIpaBuUpa3Bejka M, IPU HAIWYUHU
MarHUTHOH BOCIPHUMYHUBOCTH Y BMELIAIOIIUX [TOPOJ], — BBICOKOTOYHAsE MAaTHUTOPA3BEIKA.

6.1.13. Oxonmypusanue u onpedeneHue MOWHOCMU MATUKO8, NEPETEINKO8 U MeP3blX NOPOO cpeou
maneix. DTU 3a]]a90 PEIIAlOTCd METOJaMH, ITEPEINCICHHBIMU B 11. 6.1.8 1 GasupyromuMucs Ha TeX e
(u3nYEeCKNX OCHOBAX.

6.1.14. Onpeodenenue 6 niane u paspesze NONONHCEHUSA SPAHUY 3ASPAZHEHHBIX NOPOO (8 MOM Yucie
paouoakmueHviMu eeujecmeami,). BeiOOp METOJIOB OCYIIECTBISIETCS Ha OCHOBE AlpHOPHOTO 3HAHMS
CBOWCTB MOpPOJ, TPETEpHEeBIINX H3MEHEHUs M CTeleHn u3MeHeHuil. llenecooOpa3HO BBITOIHEHUE
CHENMATbHBIX MapaMEeTPHUECKUX H3MepeHui. BriOpaHHBIE METONBI B 3aBHCHMOCTH OT KOHKPETHBIX
3a7a4 MCHOJB3YIOTCS B MoOMU(UKAIMAX 30HAWPOBAaHUS WM npoduirpoBanus. [lpu 3arps3HeHHn
PaIfoaKTHBHBIMH BEIIECTBAMU OCHOBHBIM METOJIOM SIBIISIETCS] PaJIOMETPHUYECKAst ChbEMKa.

6.1.15. Jloxkanuszayus mecm pasepy3ku NOO3eMHbIX U MEXHOLEHHBIX 800, Mecm gurbmpayuu 600
uepes 3emiAHbIe cOOpYIceHUs. BbIXo IOA3eMHBIX BOJI HA TIOBEPXHOCTH M BCE MPOIECCH! (HIIBTPALIIH
COIIPOBOXKJAIOTCS TIOSIBJIICHHEM €CTECTBEHHBIX IOTECHIMAIOB, KaK IMPaBHJIO, OJIOKUTENBHBIX B MECTaX
pasrpy3Ku.

OcHOBHBIMU MeToJaMH sBIsitOTCS: pesuctuBumerpusi, EII, tepmomerpus, BO3 BII, PBII, a
BCIIOMOTATENFHBIMU — 3JIeKTponpodumposanue, MIIB Ha IpOJOIBEHBIX BOITHAX.

6.1.16. Jloxaausayus mecm KOppo3uu Uiu ONACHOCMU KOPPO3UU NOO3EMHBIX MEmAlIU4ecKux
coopyxcenu (IIMC). Penienne 3amaun JTOKaJH3aMd MECT KOPPO3UH OCHOBAaHO HA TIOSBICHWUH B 3THX
MecTax aHOMAJbHBIX JJIEKTPHUECKHX IIOTCHIMANIOB JIEKTPOXUMHUYECKOI0 TeHe3nca. OCHOBHBIM
METOJIOM SIBJISIETCS MPOHUIMPOBAHNE WIH CheMKa MeTosioM EIT.

OueHka KOPPO3MOHHOW OMACHOCTU B PE3yJbTaTe AEHCTBUS OMyKIAaIOIINX TOKOB M arpeCcCHBHOCTH
BMEIIAOLIEH Cpeapl MO OTHOIIEHHIO K CTalbHBIM IOJ3EMHBIM COOPYKEHHSIM NPOU3BOAUTCS IyTEM
CICIMATBHBIX U3MEpeHUiA, BhIMONHAeMbIX B cooTBercTBUU ¢ ['OCT 9.602—89*. B ocHOBe MeTona
JSKUT W3MEPEHHE PAa3HOCTH IIOTCHLHAIOB MEXAy OSTaJoHOM H3 crtanmu win camoro IIMC nu
3NEKTPOAOM CPaBHEHUS.
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Hanmnume Omyxnaromumx TOKOB B 3eMIIE OINPEAENSeTCS C IOMOIIbI0 HM3MEPEHHs pa3sHOCTH
MOTEHIMAJIOB MEXAY JABYMs TOYKAaMU Ha IIOBEPXHOCTH 3E€MJIM MPU Pa3HOCE HW3MEPHUTEIBHBIX
3MeKTpoAoB, paBHOM 100 M, pacrojararommxcs B JABYX B3aUMHOIECPICHIUKYISPHBIX HAIPaBICHUAX
yepe3 kaxapie 1000 M Tpaccsl. 3amepsl Mpou3BOAATCS Yepe3 Kaxbie 5—10 cekyna B Teuenue 10—15
MUHYT.

6.1.17. Obnapyoicenue u noxanuzayus 6 niaHe u paspese OMOENbHbIX MEXHUYECKUX 00beKmos
(uHdICEHEPHBbIX KOMMYHUKAYUll, nocpedeHnbix Gynoamenmos u np.). BeI0Op METO/IOB OCYIIECTBISIETCS
Ha OCHOBE allpHOPHBIX 3HAHMH O CBOIcTBax MCcKoMoOro oobekra. Hanbonee mHGOpMAaTUBHEIMU MOTYT
ob1Th PJI3, MukpoMarautHas cbeMka, EI1, JIOMII, JUIIL.

6.2. N3yyenne cocTtaBa, CTPOEHN s, COCTOSIHUS U CBOWCTB TPYHTOB

6.2.1. Vzyuenne cocraBa, CTPOCHHS, COCTOSHUS W CBOWCTB TPYHTOB BBHINIONHACTCS MapajIeNbHO C
N3y4EHHUEM T'€0JIOTMYECKOT0 CTPOCHHUSI MAacCHUBa, HO MOXKET ABJATHCSI M CaMOCTOSITEIBHON LENBI0 U
BBIMOJIHATBCS 110 CHENHUAIBHO COCTABIEHHON MPOrpaMMe.

6.2.2. Omnpenenenne GU3NKO-MEXaHUUECKUX XapaKTEPUCTHK I'PYHTOB IO JAHHBIM T'e0()hU3HIECKUX
HCCIICIOBAaHUN cJeTyeT MPOM3BOIUTH HA OCHOBE KOPPEISAIMOHHBIX 3aBHCUMOCTEH, YCTaHOBJICHHBIX
JUIsL  ONpPENAENEHHBIX JIUTONOTMYECKUX PA3HOBUIHOCTEM MOpPOJ C YYE€TOM UX PETHOHAIBHBIX
ocobenHoctell. [Ipy OTCYTCTBHM KOPPENSIMOHHBIX CBS3€H, IMOJNYYEHHBIX Ui TPYHTOB H3y4aeMOTro
oObekTa (HauOoinee OOOCHOBAHHBIE OIIGHKH), MOIYT OBITh HCIIOJNB30BaHbl KOPPEISIIMOHHBIE
3aBUCHMOCTH ISl TPYHTOB-aHAIOT0B (TIpHOIMKEHHbIE OleHKH). [IprMepsl Takux cBsA3eH, MOTydIEeHHBIX
Ha OCHOBE O0O0OOIIEHWS [aHHBIX OSKCIEPUMEHTAIBHBIX WCCIECJOBAaHWN pPa3IM4YHBIX TPYHTOB B
71a00paTOPHBIX W HATYpHBIX YCIIOBHUSX, NMPHUBEACHBI B aHAIUTHYECKOW (opme B mpmioxeHnn E u B
rpadudeckoit popme B mprnoxennssx K—H.

6.2.3. Ilpu onpeneneHnn (GU3MKO-MEXaHUYECKUX CBOWCTB TPYHTOB B MacCHBE Ha OCHOBE
UCIIONIb30BaHNUs KOPPEISIIMOHHBIX CBsI3€l, YCTaHOBIEHHBIX NPH H3YyYEHUH OOPa3lOB, CIEAyeT
YUUTBIBATh MAaCIITaOHBIN 3 HEKT I KOHKPETHOH Te0JIOTMYeCKON Cpebl.

6.2.4. Onpeoenenue numonoeo-nempozpagpuuecko2o cocmasa nopod. PelieHue 3amayd OCHOBAaHO
Ha 3aBHCHUMOCTH JJICKTPHUYECKUX, YIPYTHX W APYTUX (PU3NYIECKUX CBOMCTBAX MOPOJ, ONPEICTSIEMBIX
IIpU TeOPU3UIECKUX HCCIEAOBAHUIX, OT MX JUTOJIOTO-NETporpaduueckoro cocrasa (mprioxernus XK,
W). VYcranoBnenue 3aBUCHMOCTEH MEXIy Treo(H3MYECKUMH MapaMeTpaMd | JIATOJIOTO-
nerporpauuecKMMN  NpPU3HAKaMH  COCTaBa  IPYHTOB  TIPOBOJMUTCS  HPU  HCIIOJIb30BAaHHUHU
rapaMeTpUUECKUX U3MEPEHNH B CKBaKMHAX, TOPHBIX BHIpa0OTKaX, Ha 00pa3iax U Ha OOHaKEHUSX.

OCHOBHBIMH TeO(U3NUECKUMH METOAAMH IIPH PELICHUM 3aJadyll SIBISIOTCS JJIEKTPOpa3BeAKa Ha
mocrostHHOM Toke, BO3, BO3 BII, ceiicmopassenka MIIB Ha npooIbpHBIX U ITONIEpEYHBIX BosTHAX. [1pu
HaJIM4YMK CKBaXHH HcnonbiyioTces BCII, celficMonpocBedrnBaHue, pa3InYHbIe BUABI KapOTaxa.

6.2.5. Onpedenenue mpewunosamocmu u nOpUCMOCMU CKATbHLIX hHopoo. Pemenue 3amadn
OCHOBAaHO Ha pAa3IM4UH CKOPOCTEH pACHpOCTPAaHEHHUs] MPOAOJIBHBIX M TIOMEPEYHBIX BOJNH U
JNIEKTPOCONPOTHUBIIEHNS] B CKAJIbHBIX MOPOJAaX MPU PA3IUYHON CTENEHU TPEIUHOBATOCTH. C MOMOIIBIO
COYETaHMsl CEHCMOpa3BEeIKM B HA3eMHOM M CKBO)XHHHOM BapHaHTaX C  YJIbTPa3BYKOBBIMHU
N3MEPEHUSIMH CKOPOCTEH YIPYrux BOJH B oOpasnax (KepHe) CKaJbHBIX IOPOJ| ONpenesieTcs: oommast
IIyCTOTHOCTh (IOPUCTOCTh) MOPOJ, KAK B 30HE ad’palli, TaK U B 30HE IIOJHOTO BOJOHACHIIICHUS.
[IpumMeHeHNE AMEKTPOpa3BEIKN TPEOYET YCTAHOBJICHUS KOPPEIAIHMOHHBIX cBsi3el YOC co CTemneHbIo
TPELIMHOBATOCTH U IMOPUCTOCTH MOPOJ] MMyTEM H3MEPEHHSI MIEKTPUUECKUX CBOMCTB MOPOJ B MOJIEBBIX
YCIIOBHSAX H B JTa0DOPAaTOPHH HA 00pa3ax.

OCHOBHBIMH ~ TeO()M3NYECKMMH METOJAaMH TIPH PEIICHWH 33afadd  SIBISIETCS  Ha3eMHas
ceiicmopaseenka MIIB Ha nNpogonBHBIX M IMONEPEYHBIX BOJHAX, CKBaXXMHHAs celcMOpa3BenKa
Metogamu BCII u nmpocBeunBanus Mexay ckBakuHaMmu, ¥ 3K, u3MepeHus: ckopocTell ynpyrux BOJNH B
o0pa3iax mopoa. BecmomorarenbHBIME METOIaMU SIBJISTEOTCS 31eKTpopasBeaka BO3 u KB33.

6.2.6. Onpeodenenue 600Ho-Qu3suueckux ceoticme nopod. OueHka kodddunuenta QuibTpanun
JUCTIEPCHBIX TIOPOJ TIPOU3BOAUTCS IO KOPPESIMOHHBIM 3aBUCHMOCTSIM MEXAY KOd(PQHINEHTOM
GUIBTPALUK TIOPOJ M MX YIEIbHBIM JJIEKTPHYECKUM COIPOTHUBIICHHEM, a TAKKe MOJISIPHU3YEeMOCTBIO U
JIM3IEKTPUYECKON MPOHUIIAEMOCTBIO, YCTAHABIMBACMBIM [UII KOHKPETHBIX YCIOBHH. B ckambpHBIX
MOpo/iaX TaKHE 3aBHCHUMOCTH YCTAHABIUBAIOTCS MEXIY KOI(PPHUIMEHTOM (HIBTPALUH H CKOPOCTHIO
TIPOJIOIBHBIX BOJIH.

6.2.7. Onpedenenue OeopMayuonnvblX U NPOYHOCMHBIX CBOUCME CKANbHLIX nOopood. 3anada
pemaercs, Kak MPaBUIIO, C MOMOIBI0 KOMIUIEKCAa CEHCMOaKyCTHUECKUX METOAOB. s ompeneneHus
CTaTHYECKOTO MOJIYJIS YIPYTOCTH, MOIYJs AedopMaluy, npeelia IPOYHOCTH Ha OZHOOCHOE C)KaTHe
HCTIONB3YIOTCSI YCTAHOBJICHHBIE KOPPENAIMOHHBIE 3aBUCHMOCTH MEXKIy YKa3aHHBIMH MapaMeTpaMH C
OTHOW CTOPOHBI M CKOPOCTSIMH IPOJOJIBHBIX M MONEPEYHBIX BOJH M JUHAMUYECKHMH MOIYISIMU
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YIpyrocta — ¢ Apyro# (npuioxenue E).
CKOpOCTH yNpYIrux BOJH M, CIEA0BATENIFHO, YIPYrHe MOAY/IH (C UCIIOJIb30BaHHEM HH(POPMALUH O
IUIOTHOCTH TOPOJ] B MACCHBE) OINpPENENAIOTCA: B CKBaXHMHAX METOAAMU CEHCMOAaKyCTHYECKOTrO

kapotaxka u mpocBeunBanusi, BCII, ¢ moBepxHoctu — celicMopa3Benkoir MIIB Ha mpomonbHBIX H
MIOTIEPEYHBIX BOJHAX, B JTA0OpAaTOPHH — IIyTEM H3MEPEHHUs CKOpPOCTEH YIBTPa3BYKOBHIX BOJH B
obpasmax.

HccnenoBanns B IIMPOKOM JAMAIla30HE YAcTOT MO3BOJISIOT YYWTHIBATH MAacIITAOHBIA 3(QEeKT u
000CHOBaHHO OCYIIECTBIIATH IEPEXOJ OT ITapaMeTPOB, MOIYYCHHBIX HA MalbIX 00beMaxX TPYHTOB, K
napaMeTpam U3y4aeMoro MacCuBa.

6.2.8. Onpeodenenue pusuueckux ceoUCME OUCNEPCHBIX NOPOO (NIOMHOCMU,  GLANCHOCMU,
nopucmocmu). OCHOBHBIMH METOJIaMH ONPEACICHUS TNIOTHOCTH U BIAXXHOCTH JHCIIEPCHBIX MOPOJ (B
TOM 4YHCJIE MEp3JbIX) SIBISIFOTCS PaJAMOU30TONHBIE HW3MEpeHUs. BcrnoMmorarenbHbBIMA METOJAMU
SIBIISTIOTCSL CEHCMOpPAa3BEIOYHBIE W DIICKTPOPA3BEIOYHBIC, PE3YyIbTaThl KOTOPBIX HCHONB3YIOTCS IS
OTIpeNeNIeHUs] MCKOMBIX IMapaMeTpoB TPYHTA II0 YCTAHOBIIEHHBIM KOPPEIALIHNOHHBIM 3aBHCHMOCTSIM
MEXIy TUIOTHOCTBIO, BIAKHOCTBIO M TIOPHUCTOCTBIO C OJHON CTOPOHBI M CKOPOCTSIMU YIIPYTHUX BOJH U
ANEKTPOCONIPOTHBIICHHEM — ¢ Apyro# (mpmnoxernus E, X, U, JI).

B kauecTBe OCHOBHBIX METOJOB UCIOJIbL3YHOTCS KapoTaxkHble Meronasl I'TM, HHM, a B xauectse
KOCBEHHBIX — Ha3eMHas M CKBaXMHHas ceificMopa3BelKa Ha NPOAOJIBHBIX W IMONEPEYHBIX BOJIHAX
(MIIB, BCII, ceificmompocBeunBaHue), a Takke aekTpopasBenka BO3, kaporax KC u PBIL

6.2.9. Onpeodenenue npouHocmHuvIX U 0eOPMAYUOHHBIX CEOUCME OUCNEPCHBIX (MANBIX U MEP3IIbIX)
NnopoO BHITIONHSETCS 10 YCTaHOBICHHBIM WJIM YTOYHEHHBIM M BHOBH YCTaHABIMBACMEBIM B IIPOIIECCE
paboT KOPPEIAIHOHHBIM 3aBHCUMOCTSIM MEXAY YKa3aHHBIMU BEIHYMHAMHA U YIIPYTUMH MTapaMeTpaMH:
CKOPOCTSMH  YIIPYTUX BOJIH, MOJIYJISIMH YIPYTOCTH, CIBHIa, AWHAMHUYECKHM KO3((HINEHTOM
[Tyaccona (mpunoxenus E, M).

CKOpoCTH MPOJNONBHBIX U IOMNEPEUHBIX BOJNH MOPOA B IOJEBBIX YCIOBUSX OINpPENENAIOTCS C
TIOMOIIBIO HAOJIIOJICHNI C IOBEPXHOCTH M BO BHYTPEHHUX Toukax cpeabl merogamu MIIB, BCII, CII.
B nabopatopHbIX YCIOBHSX UCTIONB3YIOTCS YIbTPa3ByKOBbIE H3MEPEHHsI Ha 00pa3iax.

6.2.10. 3yuenue cmpoenusi CKAIbHbLIX MACCUB06, COCTOSIIUX W3 PA3HOBEIHKUX 30H, OJOKOB U
JNIEMEHTOB W CTETNEHW WX HEOJHOPOTHOCTH BBHIIONHSAETCS C IIOMOIIBIO  Pa3HOYACTOTHBIX
CefiCMOaKyCTHYECKUX METO/OB, IMO3BOJIIIOMINX OIPEIENATE CKOPOCTH HPONOIBHBIX M TIOIEPEYHBIX
BOJIH JUIA Pa3fUYHBIX IO pa3MepaM OJIOKOB M 3JIEMEHTOB MaccuBa. /Iyl KOJMYECTBEHHOW OLICHKH
HEOJHOPOJAHOCTHU CTPOSTCS TaK Ha3hIBAEMBIC MACIITAOHBIC KPUBBIC, OTPAXKAFOIINE B3ANMOCBSI3b MEKIY
CKOPOCTSIMH YIIPYTUX BOJIH ¥ N3y4aeMBbIMH pa3MepamMu (JINHEHHBIMU MM 00ObEMHBIMH) CPEJIBL.

CKOpOoCTH TIPOJIOJIBHBIX M TONEPEYHBIX BOJIH B MACCHBE M €0 YacTSX OINPEAENISIOTCS C MOMOIIBIO
HaOJIOJICHUI ¢ TIOBEPXHOCTH, BO BHYTPEHHUX TOYKax cpelbl M Ha oOpasuax meroxamu MIIB, BCII,
CII na yacrorax oT 50—100 I't ;o 10—20 xI'11, a Taxke C MOMOIIBIO YIBTPA3BYKOBBIX UCCIEIOBAHUH.

6.2.11. H3yuenue cmenenu HEOOHOPOOHOCMU MACCUBO8 OUCNEPCHLIX NOPOO TPOBOIHUTCS ITYTEM
MTOCTPOCHUS KPUBBIX PACIpeieIeHNsI CKOPOCTEH yIPYrux BOJH M XapaKTEPHUCTHK MX MOTJIOMEHHS, a
TaKKe JIEKTPOCONPOTHBIICHNH B 3aBHCUMOCTH OT MacmTada M3yd4aeMoi cpeabl. MeToabl MOoTydeHUs
YIOPYruX M 3JEeKTpUUecKuX napameTpoB cranaaptaeie — MIIB, BCII, celicmonpocsBeuuBanue, BO3,
PBII.

6.2.12. Uszyuenue wuanpsidiceHHo20 cOCMOsHUSA NOpPOO OCHOBAaHO HAa B3aMMOCBSI3U IMapaMeTPOB
YIIPYTUX BOJIH CO 3HAUCHUSMH JECUCTBYIOIIMX HAINPSXKEHUH B MacCMBE M Ha 3aBUCUMOCTH YPOBHSI
AaKyCTMYECKOHN U 3JIEKTPOMAarHUTHOM SMUCCUU OT U3MEHEHUH HAIIPSHDKEHHOT'O COCTOSIHUSA MaccuBa. 1lpu
KayeCTBEHHOM H3YUEHHH HAIMPSDKEHHOTO COCTOSHUS CKAIBHBIX M JAUCHEPCHBIX TOPOJ HCIOIB3YIOTCS
MIIB, BCII, ceiicMonpocBeunBaHEe, W3MEPEHHE AaKyCTHUECKOW W 3JIEKTPOMAarHUTHOH AMICCHH.
KonmuecTBeHHasi OlleHKAa HaNpsDKEHWH B MaccHBE MOPOJ ONpPEJENseTcsi ¢ MOMOIIBI0 KOMITIEKca
Pa3HOYACTOTHBIX CEHCMOAKyCTHYECKUX METOMOB IIPH HCIIOJNB30BAHUN YCTAHOBJICHHBIX 3aBUCHMOCTEH
CKOpOCTEH YIpyruX BOJIH OT JIaBIEHUS.

6.2.13. Onpeoenenue munepanuzayuu NOO3EMHbBIX 600 U 3ACOJCHHOCMU OUCNEPCHBIX NOPOO
MIPOU3BOJUTCS C TOMOIIBI0 METOAOB PE3UCTUBUMETPUH U diekTpopasBenkun BD3, kaportaxka KC u
PBII. TIlonydyennble O»TuMH MeToAaMu 3HaueHUsT YOIC HCHNONB3YIOTCA JUISl  ONpeaeeHHs!
MHUHEpaN3allii  TIOJ3EMHBIX BOJ, 3aCOJICHHOCTH JWCIIEPCHBIX TAaJbIX W MEP3IBIX IIOPOJA IO
3aBHCHUMOCTSIM, TIPUBEICHHBIM B TIpriioskeHnn K.

6.2.14. Onpeodenenue avoucmocmu OUCNEPCHbIX NOPOO TPOBOTUTCS MO YCTAaHOBJICHHBIM
KOPPEISAIIHOHHBIM 3aBHCAMOCTSIM MEXKIy OOBEMHOW JIBIUCTOCTHIO C OJHOW CTOPOHBI M CKOPOCTSIMH
YIOPYTUX BOJH M 3JEKTPOCONPOTHBICHUEM — C JPYroi, MOJYyYEHHBIMH IJISl Pa3jIMYHBIX BHIOB
JIICIIEpCHBIX TpYHTOB (mpuioxeHue JI). CKOpocTH TPOAOJIBHBIX BOJH W 3IIEKTPOCONPOTHBIICHHE
MOPOJ JAJIS1 MHTEPIIPETAIHM PE3yIbTaTOB IOJIEBBIX PabOT OMPEIESIOT C MOMOIIBIO YIBTPa3BYKOBOTO
kapotaxa u kapotaxxa KC u PBII.
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6.2.15. Oyenrxa kpuocennHozo cmpoeHusi OUCHEPCHbIX NOpPOO TIPOU3BOAUTCS MO pPE3ylbTaTaM
ONpeJIeTICHU YNPYruX BOJH M DJEKTPOCONPOTHBICHUH, HM3MEPEHHBIX B TOPU3OHTAIBLHON U
BEPTUKAIBHOI IIocKocTsAX. C momoInpio HOMOTrpaMMbl (mpmiiokeHne H) oneHMBaroTcs 37IE€MEHTHI
KPHOTeHHOro cTpoeHHs. CKOpPOCTH MNpPOJOJBHBIX BOJIH JJsl 3TOH ILEJAM MOJYYaloT C IOMOLIBIO
KOMIUIEKCa CKBRXWHHBIX METOMOB: yiubTpa3BykoBod kapoTaxk (Y3K) ® MekCKBaXHHHOE
YJIBTPa3BYKOBOE IIPOCBEYUBAHUE MID). st MOJIy4EHUS AQHAJIOTMYHBIX  3HAYEHUI
JJIEKTPOCONIPOTUBIICHUH HCIIOJIb3YeTCs KOMIUIEKC N3 Ha3eMHOro Merona BDO3 m ckBaxxmHHOTO MeTona
KC.

6.2.16. Onpeoenenue xopposuonnoii acpeccusnocmu (KA) epynmos u noozemusix 600 BBITOTHICTCS
¢ coomonenneM tpeboBanuii 'OCT 9.602—89. KA rpyHTa 110 OTHOILIEHHUIO K CTald XapaKTepU3yeTcs
3HAUEHUSIMU YAETBHOTO JJieKTpudeckoro compotuBieHus (YOC) rpyHTa U CpefHei IUIOTHOCTBIO
karoaHoro Toka (i,). KA cpensl (rpyHTa Win BOJBI) O OTHOIIEHUIO K CBUHIIOBOW MJIM aTIOMUHUEBOM
obomouke kabems, a TakKe TI0 OTHOIICHUIO K OETOHHBIM COOPY)KEHHUSAM OIpEeIsieTCs 10 pe3ylbTaTaM
XAMHAYECKOTO aHaIM3a M MO0 BEJIIMYMHE BOIOpPOAHOro mokaszarernst pH obpasmoB. YOC rpyHTa
orpezierIsieTcsl B TIOJICBBIX YCJIOBHSIX M Ha 00pasnax, IUIOTHOCTH KaTOJHOTO TOKAa — TOJIBKO Ha
o0Opasmax rpyHra.

6.3. M3yyeHnne reoIorn4ecKUX M HHKEHEPHO-Te¢0JIOTHYECKUX NPOLecCoB

6.3.1. M3yueHune TeoJIOrMYECKUX M HHXEHEPHO-IEOJOTHYECKUX IPOIECCOB, MX BBIBICHHE H
HaOMIOZICHNE 32 AWHAMUKOW pPa3BUTHS SIBISIOTCS OHOW M3 NMPHOPUTETHBIX 3a4ad IPH WHKCHEPHO-
TEOJIOTHYECKNX HM3BICKAaHMAX. B Tporecce ee pemeHns HM3ydaloTcs BCE BOMPOCHI, CBA3aHHBIE C
3a7a4aMy, TEPEYNCICHHBIMH B T. 4.1, HE TOJNBKO B TNPOCTPAHCTBEHHBIX KOOPAWHATaX, HO W BO
BPEMEHH.

6.3.2. Habmooenue 3a usmeneHuem yposHs ROO3eMHbIX 600, KaK TPABUIIO, TPOBOIUTCS C MOMOIILIO
ceifcmopaseenku MIIB u anexrpopassenxku BO3, a Takke MeToa IPOTOHHOIO MAarHUTHOI'O PE30HAHCa
IIMP. B kauecTtBe BcrioMorareiapbHoro Metoia mpumensiercst BO3 BIT u PJI3.

6.3.3. Onpeodenenue nanpasienus u cKopocmu OUNCEHUS NOO3EMHbIX 600 OCYIIECTBIIETCS C
MIOMOIIBI0 PEKUMHBIX HAOMIONEHUH METOJaMH PE3UCTHBUMETPHH, PAcXOIOMETPUH B OXHOH WIH
HECKOJIKUX CKBXHMHAX, a TAKXKE C HCIOJIb30BAHIUEM THAPOTEOI0THIECKOro Bapuanta M3T.

6.3.4. Obnapyosrcenue mecm pasepy3ku NOO3EMHLIX 600, ymeueK OblMOoGblX U NPOMBIUICHHBIX 800
SIBISIETCS  3aJlaueld, aHaJIOTMYHOW 3ajade, M3JIOXKeHHOW B 1. 6.1.15, u pemaercs merogamu,
MEePEYUCICHHBIMU B 3TOM ITyHKTE.

6.3.5. Habniooenue 3a 61as#CHOCMHBIM PEXHCUMOM OUCNEPCHBIX NOPOO 30Hbl a3payull BBIIONHIETCS
P KOHTpPOJIE KadecTBa HCKYCCTBEHHBIX TI'PYHTOB BO3BOJMUMBIX 3EMIIIHBIX COOpYXeHHHA. OHO
OCYILECTBIISAETCS METOJJaMH, TIO3BOJIIONIMMHU OLIEHUBATh BIAXKHOCTh IIOPOJ B KOPEHHOM 3aJIETaHUH, —
PaarOU30TOITHBIMH H AIIEKTPOMETpHIeCKIMH (T1. 6.2.8).

6.3.6. Habnrooenue 3a usmeneHuem 2nYOUHbLI CE30HHO20 U MEXHO2EHHO20 NPOMEP3aHUs U
npomaueanusi OUCNEPCHbIX U CKANbHBLIX NOPOO IOJIKHO OCYIIECTBISTHCS MO METOAWKE PEXHMMHBIX
HU3MEpEHUil, ¢ MPUMEHEHHEM B KauecTBe OCHOBHbIX MeTonoB B33, MIIB, BCII, paznuuHbIX BHIOB
kapoTaxa, Tepmomerpun, PBII, a Taxoke BcnomorarensHeix — [1C, YOM3, PJI3.

6.3.7. Habmiooenue 3a uzmenenuem HANPANCEHHO20 COCMOAHUSA, S03HUKHOGEHUEM U pa3eumuem
mpewun ponu3BoauTCs Hanbosiee 3(HEKTUBHO ¢ TIOMOIIBIO celicMoMeTprudecKkux mMetogoB — MIIB,
BCII, ceficMruecKoro mMpoCBEYMBAHUSA, METOAOM aKyCTHYECKOM IMUCCHH, a TAKXKE C MPHUBICYCHUEM
Pa3IMYHBIX BUIOB KapoTaxka, PE3NCTUBIMETPUH B CKBaKMHAX M BOJOEMax, I'paBUMETpHH. B kauecTBe
BCIIOMOTATEIBHBIX METOAOB peKOMEHAyeTcs ncnoibp3oBate EUOMIT3 u EIT.

6.3.8. Buissnenue, nabnoodenue u npocHo3 cmewenus macc 2opuvix nopod. Ilpu mcciepoBaHusIX
IIPOLIECCOB CMEIICHUSI MAacc TOPHBIX IOPOJ C HOMOIIBI0 TeO(U3MUECKHX METOJOB MOTYT PEIIaThCs
CIeIyIOUIe 3aJauu:

JIOKAJIN3alMsl MECT HapyLIeHUs CIUIOIIHOCTH MacCHBOB TOPHBIX MOPOJ (METOABI 3JIEKTPOPa3BEAKU
U ceiicMOpa3BekM B MOAM(DUKAIMAX BEKTOPHBIX HAONIOJCHUA M KapoTaka CKBaXKHH, Tra30BO-
SMaHaIMOHHAs CheMKa, IpaBupa3Benka, Metosl EMOMII3 u akycTHuueckoi IMHUCCHH);

OIIPEACICHNE BPEMEHHM Hadaja CMEHICHHWH M €ro MpOorHo3 (Te K€ METOIBl B MOTU(PHKAIIIX
BBICOKOTOYHBIX PEXKUMHBIX HAOIIOACHUH);

OIIpe/IeIIeHNE CKOPOCTEH M BEJIMYNHBI CMEIICHNH (peXUMHBIE TPOQUIBHBIC M CKBKUHHBIE PAOOTHI
Pa3IMYHBIMHA METOJaMH TIPH T€0Ie3MYECKON PUBSI3KE TOYEK HAOMIOACHUS).

6.3.9. IM3yuenue onacHvix 2eonocudecKux U UHICEHEePHO-2e0]02UYeCKUX Npoyeccog ¢ MOMOIIBIO
reoU3N4ecKUX METOAOB CIIEAYeT BBINOIHATH B cooTBeTcTBHU ¢ yHKTamu CIT 11-105-97 (wacts II):

M3BICKaHUSA B palloHaX Pa3BUTHUS CKJIOHOBBIX MPOIeCcOB — II. 4.2.6;

M3BICKaHUA B palloHaX pPa3BUTHUSA KapcTa — II. 5.2.5;
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U3BICKaHUS B pallOHAX PAa3BUTHUS MPOIIECCOB MepepadOTKU OeperoB BOIOXpaHMIUI] — 1. 6.2.6;

M3bICKaHUs B palioHax pa3BuUTuUs cene — 1. 7.2.5;

M3BICKaHUA B pailoHaX Pa3BUTHS HOATOIUIEHUS — 1. 8.2.7.

BI)I60p METOOOB JJId PCIICHUA 3aJiay, MEPEUYUCICHHBIX B KaXKAOM M3 OTHUX IIYHKTOB, IPOU3BOAUTCA
B COOTBETCTBHH € TpeOOBaHUAMH paznenoB 6.1— 6.3 u npunoxennem /1.

6.4. CelicMu4eckoe MUKpPOPaiiOHHPOBaHHue

6.4.1. 3amaya celicMMYECKOTO MHUKPOPAaHOHMPOBAHUS 3aKIIOYACTCSl B OIICHKE BIIMSHHUS MECTHBIX
YCIOBHI Ha XapaKTEepUCTUKH CeHCMHYECKHX KoyieOaHMH. MecTHbIE YCIIOBHS — OINPEAEISIOTCS
CTPOCHHEM, COCTAaBOM M CBOMCTBAaMH T'PYHTOB, peibe(oM, 0OBOAHEHHOCTHIO U HEKOTOPBIMH JPYTUMHU
(axropamu.

6.4.2. TIpu BBITIOTHEHUH CEHCMHYECKOTO MUKPOPaOHNPOBAHHS OTIPE/ICIICHAE CTPOCHHS, COCTaBa U
CBOICTB TPYHTOB, IIOJIOKCHHUSI YPOBHS IOJ3EMHBIX BOJ IPOU3BOJWTCS B COOTBETCTBHMHU C Il 6.1.2,
6.1.5, 6.2.8. CkopocTu NpOJOIBHBIX U TONEPEYHBIX BOJH M XAapaKTEPUCTUKH HUX 3aTyXaHHd U
TMIOTJIOIIEHHS], MCTIONb3YeMbIe ISl OLIEHKH IPHPAIeHUs] CEHCMUYECKON MHTEHCUBHOCTH M COCTABIICHUS
MOJIETIM CEHCMUYECKOTO pa3pe3a C ILENbl0 MPOBEICHUS MOCIEAYIOUIMX PAacdyeTOB, OMPEAENAIOTCS C
nomompto HazemHor (MIIB, oguHouHOE ceiicMozonnupoBanue) u ckBaxunnoi (BCII, CIT, MII, CK)
ceiicMopa3BeKi. AMIUIMTYTHO-9aCTOTHBIE XapaKTEPUCTHUKU OXHIAEMBIX ceficMHUYecKHX KojeOaHMi
OTpENeNAIOTC HH)XEHEPHO-CEHCMOIOTHYECKUMH METO/aMH, KOTOphleé HE MPUHATO OTHOCHUTH K
COOCTBEHHO TeO(HU3MUECKUM HCCICIOBAaHMAM, a HMMEHHO: PETHUCTpAlEeld 3EMIJICTPSICEHUH MabIx
SHEPTUl, MUKPOCENCM, PEKE — B3PHIBOB U CUJIBHBIX 3€MJIETPSICEHU.

6.4.3. Pacyer KOJIMYECTBEHHBIX XapAaKTEPUCTHUK CEHCMHUYECKMX BO3JCHCTBHH (YCKOpEHHMH,
Ipeo0IalaoINX IEPHOI0B U MIPOIOIDKUTEIBHOCTH KOJIeOaHHUH, akceneporpamMm, CIEKTPOB PEaKuu U
T.1.) IPOBOJUTCS C HMCIIOJIb30BAaHUEM CIIEHUAIBHBIX KOMIBIOTEPHBIX MPOTpaMM Ha OCHOBE Mojenei
ceiicmuueckoro paspesa. Tpedyemsie mo CHull II-7-81* akceneporpamMmbl MOTYT TakXke 10J0MpPaTHCs
13 6aHKa JaHHBIX WM CHHTE3UPOBATHCS 10 PSTY BXOTHBIX MTApaMETPOB.

7. COCTAB TEO®M3NYECKHAX UCCJIETOBAHUI IMPA UHKEHEPHO-
I'EOJIOTUYECKHUX N3bICKAHUAX

7.1. Hacrosimuit pasjien yCTaHABIUBAeT OOLIME TEXHUYECKHE TPEOOBaHUS K BBINOIHEHHIO
CJIEYIONIMX BUIOB paboT, BXOAAIIMX B COCTAB re0(pM3MYECKUX UCCIEIOBAHUI:

cOop u 00paboTKa MaTepPHATIOB U3BICKAHUI M UCCIICIOBAHUN TPOILIBIX JICT;

pa3paboTka IporpaMMbl TeOPU3NUCCKUX UCCIICIOBAHUT;

PEKOTHOCIIPOBOYHOE 00CIIEIOBAHKE;

oJIeBbIe Te0(U3NUESCKHIE HCCIICTOBAHHUS,

naboparopHble reo(pU3NUECKUE UCCIIEI0BAHMS TPYHTOB, MOA3EMHbBIX U MOBEPXHOCTHBIX BOJ;

o0cre[oBaHNE TPYHTOB OCHOBAHMH (PyHIaMEHTOB CYIIECTBYIOIINX 3AaHUN M COOPYKEHHH;

CTalOHapHbIe  reo(u3uueckue  HaOMIOAEHHs  (JIOKANbHBIH  MOHUTOPUHI  KOMIIOHEHTOB
Te0JIOTNYecKoil cpesibl);

KamepaibHass 00pa0oTka MaTepHaloB Treo(M3MYECKUX HCCIENOBaHWN, WX HWHTEpHpeTanus |
COCTaBJICHUE TEXHUYECKOTO OTUETa.

7.2. Coop u o00padoTka MAaTepHaJIOB M3bICKAHUI W MCCIeI0BAHUH TPOULIBLIX JeT
BBIMTOJHSIOTCS TPH WHXKEHEPHO-TEOJIOTMIECKUX U3BICKAHUSX JUIsl KaXK0ro 3tana (ctajnu) pa3paboTku
MPEANPOCKTHON W TPOEKTHOH JOKYMEHTALMH C YYETOM pe3yJbTaToB cOOpa Ha MpPEALIeCTBYIOIIEM
srane. XapakTep W O0BEM MaTEpHAIOB JIOJDKHBI OTBEYATh IIEISIM HM3BICKaHWH, yCTaHOBJICHHBIM
TEXHHUYECKUM 33]]aHUEeM 3aKa34HKa.

Co60p 1 00paboTKa reoPU3MICCKUX MATECPUAIOB BBHITIOTHSIFOTCS JIJIS:

BBIPaOOTKH anpuopHOU (u3nKo-reosorundeckoi moaenu (OPI'M) nccnenyemoit repputopum;

OLICHKH BO3MO>KHOCTEMN pa3InYHbIX FeO(bI/ISI/I‘IeCKI/IX METOAOB B KOHKPCTHBIX HWHXCHCPHO-
re0JIOTMYECKUX U Fe0(PU3NIECKUX YCIOBUSIX;

YCTaHOBJICHHS 33[]a4 WHKCHEPHO-TEONOTHUECKUX M3BICKAHUH, TPEOYIONMX PELICHHS C MOMOIIBIO
reopU3nIEeCKUX UCCIIETOBAHUIA;

BBIABIICHUS OOBEKTOB H3YYEHHs, a TaKKe IUIONIafed M TPaHull MPOBEACHUS Teo(pH3NIecCKUX
HCCIICAOBaHMIA;

OLICHKH YCJIOBHH BBITIOJIHEHUS pabOT: OTKPBITOCTD TEPPUTOPHH PadOT, HATMYKE 3aCTPOUKH, perbed
u 1p.

B cocraB MaTepuaos, HOICKAIMX COOPY U 0000IICHIIO, KpoMe TiepeuncieHHbix B . 5.2 CIT 11-
105-97 (wactp 1), ciaenyer BkiIOYaTh CBEICHUS O (PU3MYECKMX CBOMCTBaX IOPOJ HCCIIEAYyEMOro
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peruoHa, ux reohU3NUECKUX IMapaMeTpax, a TAKIKE O CBA3SIX MEXKIY STUMH CBOWCTBAMH M MH)KEHEPHO-
Te0JIOTMYECKUMU XapaKTePUCTUKAMU OO/,

ITo pesynbraram cOopa, 0OpabOTKM M aHAM3a MAaTEPUANOB M3bICKaHMU MPOIUIBIX JIET ¥ JAPYTUX
JAHHBIX B IpOorpaMmme FCO(I)I/ISI/I‘ICCKI/IX I/ICCJ'[G)IOBaHI/Iﬁ N TCXHUYCCKOM OTYCTE NOJDKHA NMPUBOJIUTHCA
XapaKTEPUCTHUKA CTETEHH Teo(U3MIECKON W3yYEHHOCTH WCCIEAYeMOH TEpPHTOPHH | OIIEHKa
BO3MOXXHOCTH HCIHOJB30BaHUS 3THX MarepuanoB (C y4eTOM CpOKa WX JAABHOCTH) IJISI PELICHUs
COOTBETCTBYIOIMINX MPEANPOCKTHBIX M MIPOEKTHBIX 33/1a4.

B03MOXXHOCTh MCIIONB30BAaHHUS MaTEpHalOB M3BICKAHUHM MPOLUIBIX JIET B CBS3H C JABHOCTHIO MX
MOJTyYCHHUs (€CJIM OT OKOHYAHMS M3BICKAHWI 10 Havajga MPOCKTHPOBAHUS MPOILIo Ooyiee 2—3 Jer)
ClIelyeT yCTaHABIMBATh C YYETOM IPOUCHIECIIINX W3MEHEHHH Ha TEPPUTOPHM M3bICKaHHWM: peibeda,
TUAPOTEOJIOTUUECKUX YCIOBUHM, TEXHOTCHHBIX BO3/JCUCTBUI. BBIsIBIEHHE 3TUX W3MEHEHWH clielyeT
OCYLIECTBIISITH IO pe3yJibTaTaM pPEKOTHOCLUPOBOYHOrO OOCIHEIOBaHHS HMCCIEAYEMOW TEPPUTOPHH,
KOTOPOE BBIMOJIHSETCS 10 pa3paOb0TKK IPOrpaMMBbl HHKEHEPHO-TEOJIOTHYECKUX N3BICKAHHH.

7.3. Pa3paborka mnporpamMmbl Treo(pu3HUecKMX HCCJIEJOBAHUN BBHIIONHIETCS HAa OCHOBE
TEXHUYECKOTO 3aJaHusl 3aKa3udKka, WCXOJs W3 OJTala INPEeANpOeKTHBIX paboT WM CTaauu
IIPOEKTUPOBaHUS (TIPOEKT, paboyast fokymeHTanus) B coorsercTBuu ¢ 1. 4.8 CII 11-105-97 (vacts I).

7.4. PexorHocuupoBo4HOe 00c/IeJ0BAHME BBINOMHSIETCA [UI1 YTOUHEHHS Ha MeECTe YCIOBUH U
0CcOOCHHOCTE BBIITOJHEHUS TOJIEBBIX Te0(U3NUECKUX UccienoBannil. OHO MPOU3BOIAMUTCS BU3YaJIbHO,
a TakXke, MpU HEOOXOJUMOCTH, B MHUHHMAaIbHOM OOBEME C TOMOIIbI0 Hamboyiee MOOWIBHBIX W
HEAOPOToCTOAIMNX METOAOB JJId YTOYHCHUSA METOAUKN U TEXHOJIOTMU IPOBECACHU A pa60T.

7.5. IloneBble reogusuyecKue HCCIEIOBAHHUS BBINOIHIIOTCS NPU HHXKEHEPHO-T€OJOTMUECKUX
M3BICKAaHMAX Ha BCEX CTamusax (dTamax) nmpoekTupoBanus B coorBerctBuu ¢ CHull 11-02-96 u CII 11-
105-97 (wactu I-V).

[lepeuens pemaeMbIX B IpoIecce MOJIEBBIX Ie€O(PHU3NIECKUX MCCIEeOBaHUN 3a/1ad M TPpeOOBaHUS K
HCTOIb3YEMBIM IIPU 3TOM METO/IaM H3JI0KEHBI B pazaenax 4—o~6.

[oneBbie reoduznvecKue UCCIENOBaHMS BBITOJIHSIIOTCS, KaK PAaBUIIO, B KOMILJIEKCE C MHKEHEpHO-
TeoJIe3NYECKUMHU paboTamu. st MHTEpIpeTauy MOMyYaeMbIX Te0PU3NIECKUX JAHHBIX HEOOXOTUMBI
NEPEHCCEHNUE B HATYpy U IIJIAHOBO-BBICOTHAsA IIPUBSA3KA TOUYCK Ha6_HIO)ICHHI>i C TOYHOCTHIO,
COOTBETCTBYIOIIEH AETalbHOCTH (MacmTady) BRIMONMHAEMBIX pabdor (mm. 5.216 — 5.218 CIT 11-104-
97). Ilpm BBHINONHEHWH TEO(PU3NYECKHX WCCIECAOBAaHWN B CKBA)XWHAX CIEIyeT, KakK IPaBHIIO,
UCTIONB30BaTh CKBAXWHBI, MPOOYpEeHHBIE Uil HHXEHEpHO-reosorHdeckux menei. TpebGoBanws,
IpeabsBIsieMble K Tpoxoake (crmocodam OypeHusi), OOOpYAOBaHMIO W COXPAHEHHIO CKBaXKHH,
OTIPEIETSIOTCS BHIOPaHHBIMU METOAaMH Fe0(H3NIECKUX CKBAXXHMHHBIX UCCIIEIOBAHUI.

OmnpeneneHne 00BEMOB TreoU3NYECKUX pPabOT (KONMYEeCTBA W CHUCTEMBl  pa3MeLICHUs
reopu3nvecKux mpoduiaei U TOYEK), a TAKKE OYEPETHOCTh MX HCIOJHEHHs (OTHOCHTENLHO JPYrHX
BHJIOB U3BICKATENIBCKUX PaboT) ciielyeT MPOU3BOIUTE B COOTBETCTBHH C 11. 4.11.

l'eodusmueckne wmccrnenoBaHWS HAa  OMOPHBIX  (KIIOYEBBIX) YYacTKaX C  BBIOJIHEHHEM
MapaMeTPUYECKUX HM3MEPEHHH IPOM3BOMASATCS OJHOBPEMEHHO C H3YUCHHEM T'€OJOTMYECKOH CPEembl
KOMIUIEKCOM JPYTUX BHJOB PabOT (IIPOXOKOH TOPHBIX BEIPAaOOTOK, 30HUPOBAHNUEM M OTIpEJIeIICHUEM
XapaKTEePUCTUK TPYHTOB MOJEBBIMHU M JIA00OPATOPHBIMHU METOJIaMH), YTO HEOOXOANMO /It 00ecIIeUeHUs
TpeOyeMoll TOYHOCTH UHTEPIPETANN Te0(QU3NUECKUX MaTEPUaIIOB.

Omnpenenenne (U3MKO-MEXaHUYECKUX XapaKTEPUCTUK T'PYHTOB IO pe3ysibTaraM Te0(U3UUeCKUX
HCCIIEeIOBAaHUH ClieAyeT MPOU3BOAUTH B COOTBETCTBUH C 1. 6.2.

7.6. Cranuonapusblie reogusnveckue Ha0IWAeHUs (JIOKAJbLHbI MOHUTOPHUHI KOMIIOHEHTOB
reoJIOTH4YeCKOi cpelbl) cieqyeT BHIMONHATE B coorBercTBHU C 1. 5.10 CIT 11-105-97 (wacte 1) B
CIIOKHBIX ~WH)XEHEPHO-TEOJNIOTHYECKUX  YCIOBUSAX ML  COOPY)KCHHH IIOBBIMICHHOTO  YPOBHS
OTBETCTBEHHOCTH C LEJIBIO U3yUCHHUS:

JMHAMUKU Pa3BUTHUS OITACHBIX T'€OJIOTHYECKUX U HHKEHEPHO-TEOJIOTHYECKUX MPOIIECCOB;

W3MEHEHUH COCTOSHMSI U CBOMCTB IPYHTOB, YPOBEHHOT'O, TEMIEPATYPHOTO U THAPOXUMUYECKOTO
PEKMMOB MOJ3EMHBIX BOJI, INTYOWH CE30HHOTO IIPOMEP3aHus U OTTauBaHUs IPYHTOB;

W3MEHEHUH COCTOSHHUS TPYHTOB OCHOBaHHUS (YHIaMEHTOB 3IaHUN M COOPYKEHH, B TOM HHCIIE
COOpYKEHUN MHKEHEPHOI 3alUThI;

W3MEHEHHUH IKOJOTHYECKOH 00CTaHOBKH.

MOHHTOPHHT ClIEeAyeT HaYMHATH NPH U3BICKAHMAX VIS Pa3paOOTKH MPEANPOSKTHON JOKYMEHTANU
WJIN TIPOEKTa Y MPOJIOKATh B MPOLIECCE CTPOUTENBCTBA U AKCITyaTallnd 00BEKTOB JJIsl OIIEPATHBHOTO
pearnpoBaHusl Ha BO3MOXXHOE pPa3BHTHE OIACHBIX T'€OJOTMYECKUX W HHKEHEPHO-T€OJOTMYECKUX
MIPOLIECCOB MJIN CYIIECTBEHHBIE M3MEHEHUSI SKOJIOTHYECKOH 0O0CTaHOBKH.

CocraB reo¢pusnueckux paboT MpU MPOBEJCHUM MOHHUTOPUHIA, CUCTEMY pa3MEIlIEHHs ITyHKTOB
HaOMIOaTeNbHOI CeTH, 00BeMbl padoT, NEPHOAUYHOCTh, IMPOJOJDKUTEIBHOCTh HAOMIOACHUN U
TOYHOCTh H3MEPEHUIl clielyeT BbIOMpAaTh B 3aBUCHMOCTH OT JTamna (CTaJuu) MPOEKTHPOBAHUS,
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CJIO)KHOCTH MHYKEHEPHO-TEOJIOTHYECKUX YCIOBHH, YPOBHEH OTBETCTBEHHOCTH 3JIaHUH M COOPY)KEHHH,
IpeAIoaraeMoil  JUIMTEIBHOCTH TPOSIBJICHUS! ONACHBIX TI'EOJIOTHUECKHX —IIPOLIECCOB, pa3Mepa
HCCIIeyeMON TEPPUTOPHH U 0OOCHOBBIBATH B TIPOrpaMMe U3bICKAaHUH.

IIpoaoHKUTEIPHOCTh HAOMIOACHUH JTOJIKHA MPEBBIIIATh JJIUTEIBHOCTD MPENOIaraeMoi aKTHBHOM
(a3pl pa3BUTHS OMACHOTO T'€OJIOTHYECKOTO Mpormecca M OBITh HE MEHEE OJHOTO IMKIA WM CE30HA
MIpOSIBIIEHUS Tporiecca. Yacrora (IeproINIHOCTH) HAOMIOACHNHN TOJDKHA 00eCIeunBaTh PETUCTPAIIHIO
OKCTPEMABHBIX  (MakCHUMaJbHBIX W  MHHHMAJIbHBIX) 3HAYCHWH W3MEHEHHS  KOMIIOHEHTOB
T'€0JIOTMYECKON Cpelibl 3a Mepro] HaOMIO e HUH.

CraumoHapHble Teo(usnueckue HaOMIONeHUsT (M3MEPEHHsI) CIEAyeT NMPOBOJUTH HAa CIEHUaIbHO
000py/IOBaHHBIX ITYHKTax HaOJIIoaTeIbHOW ceTH (IUIOIIaAKaxX, YdJacTkKax, Hpodwisix u Jp.) ¢
3aKPCIJICHHBIMU OaTYMKaMU U MPUEMHUKaMH WUJIN 110 CECTH, SaerHHCHHOﬁ Ha MECTHOCTH B IIPOLECCE
HWHXCHCPHO-TCOJIOTHYCCKUX W3BICKaHUH.

B mponecce (QyHKIMOHMPOBAaHWS MOHHTOPHHTA CIEAYET COBEPIICHCTBOBATh HAOMIOJATENBHYIO
CeTh, OCYIIECTBIATh €€ pa3BUTHE (COKpAILICHHE), YTOYHATH YaCTOTy (MEPUOIUIHOCTH) HAOIIOIECHUH,
TOYHOCTh HM3MEPEHHWH M JIp. B COOTBETCTBHM C pe3yNlbTaTaMH H3MEPEHHH, MOJy4YeHHBIX Ha Ooiee
PaHHUX OUKJIAaX U3MEPEHUMH.

7.7. JlaGopaTopHbIe reopusnveckne NccaeJ0OBAHUS TPYHTOB, MOA3EMHBIX H NMOBEPXHOCTHBIX
BOJ CiieAyeT BIMOMHATH B coorBeTcTBHM ¢ CIT 11-105-97 (wacts 1), CIT 11-102-97 u CIT 11-108-98 ¢
LeTIbIO:

NOJTy4YCHUA H606XOZ[I/IMBIX napaMeTpoB IJId UHTEPIIPETAUN PE3YJILTATOB IMOJICBBIX FeO(i)I/ISI/I‘IeCKI/IX
HaOJIIOICHMIA;

OIIEPaTUBHON OIIEHKH COCTaBa, COCTOSHHSA, (PU3NIECKUX, MEXaHWIECKUX, XMMHUYECKHX CBOWCTB
I'PYHTOB;

TIOTYYCHHS IaHHBIX JUISl YCTAaHOBJICHHS KOPPEIISIIMOHHBIX CBSI3€H;

OIpEeENICHHsI NPE/ICTABUTEIBHOCTH U OJHOPOAHOCTH OOPA3IOB, MCCIENYEMbIX JAPYTUMH BUIAMHU
71a00paTOPHBIX UCTIBITAaHNH;

OIpe/IeNieH sl OKa3aTesell arpeCCHBHOCTH M KOPPO3HMOHHOW aKTHBHOCTH TPYHTOB;

OIIpeIeJIEHHS] arPECCUBHOCTH BOJIBI K OETOHY U CTAJIBHBIM KOHCTPYKILIUSM;

OLICHKH BJIMSIHMS XMMHYECKOTO COCTaBa IOA3EMHBIX BOA Ha Pa3BUTHE KapcTOBO-CY((HO3MOHHBIX
IIPOLIECCOB;

OOHapy>KeHNSI HICTOYHUKOB 3aTrPSI3HEHUS M BBISABIICHUS OpEOJIa 3arps3HEHNS IT0I3EMHBIX BOJI.

Br16op Buza u cocraBa J1a0OpaTOPHBIX IeO(PH3NIECKUX ONpPENeNIeHNI XapaKTepHUCTHK TPYHTOB H
BOJIBI CJIEyET MPOW3BOIUTH C YYETOM BBHIITOJHEHHBIX CTaHJAPTHBIX J1A00PATOPHBIX HCCIIENOBAaHUN U
HaJIM4Msl pa3paboTaHHBIX Te0(U3NIECKUX JJa00OPATOPHBIX METO/IOB.

7.8. OGcienoBaHue ¢ MOMOIMIBLIO reoU3MYeCKUX METOI0B TPYHTOB OCHOBaHMii ()yHIaMeHTOB
30aHMIl U COOPY’KeHMil cielqyeT NPOBOIUTH MPHU HX PACIIUPEHHH, PEKOHCTPYKIUH M TEXHUYECKOM
MIEPEBOOPYKEHUH, CTPOUTENHCTBE HOBBIX COOPYKEHHH BONM3M CYIIECTBYIONIMX (B Mpeaenax 30HBI
BIIMSTHHSA ), @ TAKOKE B cydae AedopMaliiii ¥ aBapuii 3MaHUNA M COOPY>KEHHIL.

I[Ipn obcnenoBanny  HEOOXOMUMO  ONPENENSATh W3MEHEHHS T'€OJIOTHYECKOTO  CTPOSHHMS,
THIPOTE€OJIOTHYECKUX YCIIOBUI, COCTaBa, COCTOSIHUSI M CBOMCTB TPYHTOB, aKTUBHOCTH WH>KEHEPHO-
T'€0JIOTMYECKUX TPOLIECCOB C LIENBIO MOTYYEHHsI JaHHBIX IS PELICHHs CIEeTYIOMINX 3a1a4:

olpezieieHre BO3MOKHOCTH HAJICTPOHKU, PEKOHCTPYKIMH 3AaHUH M COOPYKEHHUH C YBEIMUCHUEM
BPEMEHHBIX U MOCTOSHHBIX HATPY30K Ha (DYHIAMEHTBI;

yCTaHOBJIEHUE MpUYMH Jedopmanuii u pa3paboTKu Mep Al NPEAOTBPALICHHs] WX JalbHEWIIero
Pa3BUTHS, a TAKXKE BOCCTAHOBJIEHUS YCIOBUN HOPMaIbHON IKCIUTYaTallMM 31aHUN U COOpPY>KEHUH;

OIIPEEIEHNE COCTOSIHUS TPYHTOB OCHOBAHMUS, BO3MOXKHOCTH H YCIOBHH JOCTPOMKH 3IaHUH U
COOpYKEHHH TOCIIe [UTUTETbHON KOHCEPBAIIMH UX CTPOUTEIIHCTBA,;

OIIPEZEIEHNE COCTOSIHUSI MECT IPHMBIKAHUS 3JaHUH-IIPUCTPOEK K CYIIECTBYIOUIMM 3IaHHUSIM H
pa3paboTKU Mep 10 00ECIICUCHUIO HX YCTOHUYHUBOCTH;

BBIAICHEHWE MPUYMH 3aTalUIMBAaHMS W IOATAIUIMBAHMS IOJBAJIOB M JPYIHX II0J3EMHBIX
COOpY>KEHUH.

B npouiecce oOcnenoBanus FpyHTOB OCHOBaHUM (DYHIIAMEHTOB MOXKET BBIIIOJIHATHCS 00CiIe0BaHNe
KOHCTPYKTHUBHBIX 3JEMCHTOB 3[JaHHIl W COOPYKCHHH IO OTJAECIbHOMY TEXHHUYECKOMY 3aJaHUI0
3aka3unka. ['eodmsmueckue 00CIeHOBaHMS KOHCTPYKTHBHBIX 2JIEMEHTOB ((pYHIAMEHTOB pa3lIUIHON
KOHCTPYKIIMH, OIOP, OTAENbHBIX CBal, HECYIINX CTEH, MEPEKPHITHA W Jp.) BBITOJIHSAIOTCS, Kak
NPaBWJIO, TIPH WX PEKOHCTPYKLUMHM WINM JIMKBUAAIWU C LENIbI0 OOHApyXeHUs B HUX AE(EKTOB,
YMEHBIIEHUS HECYIIEH CIIOCOOHOCTH, M3YUSHHUS Pa3BUTHS HAIIPSHKEHHOTO COCTOSIHUSL.

7.9. KamepanabHylo 00padoTKy MAaTepHaJIOB Treo(pU3M4YecKHX MCCIeI0BAHUH U HX
UHTEPIPETAHI0O HEOOXOIMMO OCYLIECTBIISITh C Hadyaja BBIMOJHEHHUS TOJNEBBIX paboT M 3aBepliaTh ee
OKOHYATEeIbHOH 00pabOTKOM IOJyYEHHBIX MAaTepHajoB, COCTABJICHHEM TEXHHYECKOro OT4YeTra O
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reou3nvecKkux padoTax MO0 COCTAaBIEHUEM pa3jiesia B OOLIMH TEXHHYECKUI OTYET O pe3ynbTarax
HUH)KEHEPHO-T€0JIOTHYECKUX U3bICKaHUH.

Tekyiryto 00paboTKy MaTepHaioB, B TOM YHCIIE UX HMHTEPIPETAINIO, HEOOXOAUMO MTPOU3BOIUTD C
LEeNbI0 00eCHeYeHns] KOHTPOJISl 3a MOJHOTOW M KayecTBOM reo(pu3nvecKux padoT U CBOEBPEMEHHOI
KOPPEKTHPOBKM TPOTpaMMbl HX BBIIOIHEHHS B 3aBHCHMOCTH OT IIOJYYEHHBIX IPOMEKYTOTHBIX
PE3yJIBbTATOB.

B mpouecce Tekymeir 00pabOTKH TeopU3NIECKUX MaTepHallOB OCYIIECTBISIIOTCS YBSI3Ka MEXITY
co00i1 pe3ybTaToOB OTAEIBHBIX BHIOB I'€O(PHU3NIECKUX U APYIHX HHKEHEPHO-TEOJIOTHYECKHX pador,
COCTaBJICHUE TPE/IBAPUTENBHBIX T'€0JI0r0-re0pU3NIECKUX pa3pe3oB, KapThl (PaKTHIECKOro MaTepHaa,
NPE/IBaPUTEIbHBIX HH)KEHEPHO-TE€OJIOTMYECKMX M THUAPOTreOJOrMYEeCKUX KapT W IOSCHHUTEIBHBIX
3aIUCOK K HUM.

IIpu okoHYaTenpHOIl KaMepalbHOH O00pabOTKe MPOM3BOASATCS yTOYHEHHE U JopaboTka
MIPEACTABICHHBIX MPEABAPUTEIBHBIX MAaTEPUAOB, UX WH)KCHEPHO-TEOJOTHUECKasl MHTEPIpETAysi U
COCTaBJICHUE 3aKITIOYUTENIFHOTO TEXHUYECKOTO OTYETa O Pe3ynbTarax reo(u3nuecKux HCCIeI0BaHNH,
KOTOPBIN JTOJDKEH CO/IEPXAaTh JaHHBIC, PETyCMOTPEHHBIE IPOrpaMMoii paboT, a Takke 0OOCHOBAHUS
JIONYIIEHHBIX M3MEHEHHUH POrpaMMBI.

IToneBast TexHMYecKass NOKyMEHTallMs, KaK MPaBHJIO, HE BXOAUT B COCTaB TEXHHUYECKOTO OTYETa
(3aKJroueHMs), 3aKa3uMKy HE MepelacTcsi W XPaHUTCS B apXWUBE OpPraHU3alliH, BBIIOJNHSBILCH
reou3nYecKue UCCIEI0BaHNUS, KPOME CIELUAIbHO OTOBOPEHHBIX YCIOBHH B TEXHHUECKOM 3a1aHHH.

OdopmiieHHE TEKCTOBBIX M Tpad)UUeCKUX MAaTEPUAIOB MOJDKHO COOTBETCTBOBATh TPEOOBAHHUSIM
CHull 11-02-96, npeassBiasieMbIM K MaTepHaiaM HWHXCHEPHBIX W3BICKAHWH IS CTPOUTEIHCTBA Ha
COOTBETCTBYIOIIEM dTarie (CTaJAnN) MPOSKTHPOBAHNUS.

[Ipn rpaduyeckoM oGhOpPMIEHHUH HHXEHEPHO-TeOPH3MYECKNX KapT, pa3pe30B M T'COJOTHUECKHX
KOJIOHOK YCJIOBHBIE 0003HAYECHUS 3JIEMEHTOB reoMOP(OIOT UM, THIPOTEOIOTHH, TEKTOHUKH, 3aJIeraHus
CJIOEB TPYHTOB, a TaKk)Ke 0003HAUCHHUSI BUJOB TPYHTOB U X JIMTOJOTMYECKHUX OCOOEHHOCTEH cieayer
ocyuiecTBisATh B cootBeTcTBUU ¢ ['OCT 21.302.

8. TEO®PU3NYECKHUE UCCJIEAOBAHMUSA ITPU NTH)KEHEPHO-I'EOJIOT'TYECKUX
W3BICKAHUSAX JJISI PASPABOTKHM NPEJANNPOEKTHOM TIOKYMEHTAIIUA

8.1. Teodmsmyeckne wnccrnenoBaHWS TPH M3BICKAHMAX Uil pa3pabOTKH  NPENNpPOEKTHOMH
JIOKyMEHTAIlMX JIOJDKHBI 00€CIedrnBaTh IIOJy4eHHE MaTepHaloOB M JAHHBIX JUIS BHIOOpa IIOIIAAKU
(Tpacchl) CTPOUTENBCTBA, ONpeesieHNs] 0a30BOH CTOMMOCTH, IIPUHATHS TPUHIUITHAIBHBIX PEIICHUH M0
WH)KCHEPHOU 3aluTe 0OBEKTOB CTPOUTENBCTBA U OLEHKU BO3JEHCTBHS OOBEKTOB Ha IEOJIOTHYECKYIO
cpeny.

8.2. B cocTaB paboT mpu reopu3nueCKUX UCCACIOBAHUSAX TSI 000CHOBAHUS HMHBECTHIIUN BXOJIST:

c6op, 00paboTKa 1 aHATM3 MATEPHUAIOB M3BICKAHIH MIPOILIBIX JIET;

ydJacTue B Iemr(ppUPOBaHUH a3pO- U KOCMOMATEPHAIIOB U a3pOBU3yaIbHBIX HAOMIOAeHUN Ha 0aze
JIAaHHBIX, TIOJIy4EHHBIX IIPU MapHIPYTHBIX HAONIOAEHHUSX B MPOIECCe PEKOTHOCIHPOBOYHOTO
o0cneoBaHusT WM HMH)XEHEPHO-TEOJIOTHYECKOH ChEMKH, B COCTaB KOTOPBIX IIO COIJIACOBAHHIO C
3aKa34MKOM BKJIFOUAIOTCS] U Ha3eMHbIe Te0(pU3NIEeCKHE METOIBI.

Cpenn HazeMHBIX reO(U3MUYECKUX METOIOB HCIIOJIB3YIOTCS, KaK MpaBHIIo, 3ekTpopasseaka (D11,
B33, PJI3) u ceiicmopasseaka (MIIB), koTopsie HauIy4dIIMM OOPa3oM YAOBIETBOPSIOT OCHOBHBIM
KPUTEPHSIM ONTUMAJIBHOTO KOMIUIEKCa, H3JI0KEHHBIM B II. 4.8.

8.3. T'eodmsnueckue mcciaeOBaHMs BBITOJIHSIOTCS 1O CETH MpPOQHieH, rycToTa KOTOPHIX W Iar
HaOMIONEHUH 3aBUCAT OT KaTETOPHU CJIOKHOCTH HHXEGHEPHO-TEOJIOTHUECKUX YCIOBHH M ypPOBHS
OTBETCTBEHHOCTH 3/[aHUH M coopyxeHHi. B coorserctBum ¢ m. 6.7 CII 11-105-97 (wactp I) Ha
IUTOIIAKaX HAMEYaeMOI'0 CTPOUTENILCTBA CETh re0(pU3NIECKUX HAOIIOAEHUH OJDKHA COOTBETCTBOBATD
JIETAIBHOCTH MHXXEHEPHO-Te0JIOTHYeCKOi cheMKkH MacmrTaboB 1:25000—1:10000. KonmuectBo
npoduineii W Touek Teopu3MUECKUX HaOMoneHMH Ha | KM’ IUIOMIAAM CHEMKH ONPEIENSETCS B
COOTBETCTBUU C NPHUITOKCHUEM b.

8.4. Ha nuHeiHbIX 00beKTax HaOII0JIeHNs BBINONHSOTCS B Maciirade 1:50000—1:25000 B mosnoce
Tpacchl JHMHEHHBIX COOPYXEHHH MO TNPOQWISIM, PacHOoiaraloiuMCs MPEHMYIIECTBEHHO IO OCSIM
KOHKYPHPYIOIIMX BapHaHTOB TPACChl. PaccTosiHNE MEXAY TOUKAMHU 30HIMPOBAHMS 110 TPAcCe CIEAYET
YCTaHaBIMBaTh B 3aBHCHMOCTH OT YPOBHS OTBETCTBEHHOCTH COOPYKCHHH, NPOTSDKCHHOCTH W
CJIO’KHOCTU MH)KEHEPHO-T'€0JI0rMuecKux yciaoBuii B npeaenax ot 500 go 1000—3000 m.

I'myOuna wuccienoBaHuil JIOJDKHA OOECHEYMBATH YCTAaHOBJICHHE T'EOJIOTHYECKOrO paspe3a u
THPOT€OJIOTMYECKUX YCIIOBUH B IpeAeiax IpearnojaraeMoil cdepbl B3auMojeicTBUS OOBEKTOB C
re0JIOrMYeCcKOi cpeoil.

Ha ydacTKax MpPOXOXIACHHA TpacChl IO TEPPUTOPUAM PA3BUTHA OINNACHBIX T'C€OJIOTHYCCKUX
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MIPOLIECCOB M MEPEXO0J0B Yepe3 PeKHu Teo(U3NUecKre HCCIEOBaHUs BBINONHSIOTCS B MaciiTabax
1:25000— 1:10000. O6BeMBI UCCIICTOBAHMI OMIPEISIIIOTCS MPOrPaMMOi padoT.

8.5. Pesymprarthl reo(M3NYECKUX WCCIEOBAHUI HCIONB3YIOTCA IS YCTAaHOBJICHHUS MECT
pacrojoXeHus TOPHBIX BBIPAOOTOK M TOYEK IIOJIEBBIX MCCIIEJOBaHUII TPYHTOB Ha BBIOpaHHBIX
KOHKYPHPYIOIINX IUIOMAAKaxX (Tpaccax), OIEHKH COCTOSHHS W CBOWCTB TPYHTOB, BEISBICHHUS H
TPACCUPOBAHUSA KPYMHBIX CTPYKTYPHBIX 3JIEMEHTOB M YYAaCTKOB PAa3BUTHS OMACHBIX T'€OJOTHYECKHUX
TIPOLIECCOB.

8.6. Texmumdueckuit order (pa3gen TEXHHYECKOTO OTYEeTa) O PEe3ylbTaTax BBITOJHEHHBIX
reoU3N9YecKuX HCCIICIOBaHUI Ha dTare pa3padOTKH MPEANPOCKTHON TOKYMEHTAI[MH COCTaBIIsIETCS B
COOTBETCTBUH ¢ TpeboBaHusimu 1. 6.3—6.5 CHull 11-02-96 u 1. 7.9.

9. TEO®PU3NYECKHUE UCCJIEAOBAHMUSA ITPU NTH)KEHEPHO-I'EOJIOT'MYECKUX
N3bICKAHUSAX AJIS1 PASPABOTKH ITPOEKTA

9.1. T'eodusnyeckue MccIeaOBaHNS Ha CTANN Pa3pabOTKH MPOEKTa CTPOUTEIILCTBA MPEANPHATHH,
3MaHUI U COOPY)KEHHH JOJDKHBI OOECIeurBaTh IOJNydEeHHE MaTepualioB M JAHHBIX [UIS OLIEHKH
WH)KCHEPHO-TEOJOTNYECKUX YCIOBUI BBIOpaHHOW Tmutomaaky (y4acTka, Tpacchl) M IPOTHO3 HX
HU3MEHEHHUH.

9.2. CoctaB U 00bEMBI TEOPU3NUCCKUX PAOOT MOIKHBI OBITh JOCTATOYHBIMHU JJIS PEIICHUS 33/ad,
nepeunciaeHHblx B 1. 7.2 CII 11-105-97 (wacts I).

9.3. B cocraB reopu3mUecCKMX METONOB Ha CTAIHH Pa3pabOTKH MPOEKTa CTPOHTEIHCTBA BXOIUT
OOJIBIIMHCTBO BHUIOB Ha36MHBIX M CKBAKHHHBIX METOZOB, BKIIIOYAs MapaMETPUIECKUE 30HANPOBAHUS.
Pemenne kaknoil HMHXEHEPHO-TEOJIOTHYECKOM 3aaddl  ClielyeT OCYIIECTBIATh, Kak HpaBHIIO,
KOMILIIEKCOM T€0(H3MIECKIX METOIOB B COOTBETCTBUH ¢ M. 4.9, 4.10, paznenom 6 u npuroxxeHuem J1.

9.4. Teopusmueckne wHCCIENOBaHUS Uil pa3pabOTKM TIPOEKTa CTPOUTENBCTBA IUIOLIAHBIX
COOpY)KEHHH CJIEZyeT BBINOJHATh, KaK NPaBWIO, C JETAIBHOCTHIO, COOTBETCTBYIOLIEH ChEMKE
macimtaboB 1:5000—1:2000. Ilpu mpoekTupoBaHHH 0CO00 OTBETCTBEHHBIX OOBEKTOB B CIIOXKHBIX
WH)KEHEPHO-TEO0JIOINYECKUX YCIOBUSIX JIOMYCKAeTCsl BHIIONHEHNE CheMKu B Macuitade 1:1000—1:500.

B mpenemax mpuTpaccoBoi MMOIOCH IMHEHHBIX COOpYXeHUI MacmTad cheMku coctapiser 1:10000
—1:2000. Ha ygacTkax mepexo/I0B Tpacchl yepe3 BOAHBIC MPErpaabl M MPOXOKIACHHS 110 TEPPUTOPHSIM
Pa3BHUTHS OIACHBIX T'€OJIOTHYECKUX W MHXEHEPHO-TEOJIOTHUECKHX TpolieccoB — B MaciuTabax 1:1000-
1:500.

9.5. OrmpeneneHue TpaHUIl H3y4aeMOW TEPPUTOPHUM W TIYOMHBI HCCICIOBAHUN CIEIyeT
OCYyLIECTBIISITH B cooTBeTcTBHU ¢ mit. 7.4—7.9 CII 11-105-97 (wacrts I).

Cetp reodpmusuueckux mpoduieil Ha IUIONMAJKEe Ha3HAYaeTCsl B COOTBETCTBHU C IPHIIOKEHHEM b,
npu 3ToM Oonbiuue o0bembl npuHuMatotes st 11 um Il kareropuii ClOXHOCTH HMH)KEHEPHO-
TEOJIOTHIECKHUX YCIOBHI U MOBBIIIEHHOTO YPOBHS OTBETCTBEHHOCTH COOpPYXKeHHUM. B cpemmem Ha 1 km?
wIomaan ciexyer BeITOMHUTE oT 10 mo 20 mpodmnerr mmmuoi mo 300 M m ot 10 mo 20 Touek
30HIMpOBaHMA. [IpH WM3y4eHHH JIOKAaJIbHBIX HEOAHOPOAHOCTEH TYCTOTY CETH Ipoduiel ciexyer
YBEIUYHTE, COKPATUB pacCTOsTHUE MexX Ay npodumsamu 10 20—50 m.

I'eodusnueckre HaOMIOAEHHS 32 OMACHBIMHU T'€OJIOTMYECKUMH TIPOLIECcCaMy 3a TpejieslaMi KOHTypa
NPOEKTUPYEMBIX 3JaHUH M COOPYKECHUI HEOOXOIMMO BBINOJHATE IO MPOPUISIM WM O CETH
MapauIeNIbHBIX MpoduiIel, OpUEHTHPOBAHHBIX C YYETOM 30HBI pa3BUTHA mpouecca. KommngecTBo
npoduieli onpeaenseTcs MacTaboM M3y4aeMOro OIacHoro mporecca. MUKpOMarHUTHYIO ChbEMKY Ha
ydJacTKax pa3BUTHUS OIOJI3HEBBIX NPOIECCOB M 30HAX TEKTOHWYECKHX HApPYIIEHHH CIETyeT MPOBOIUTH
1o cetke or 1x1 mo 2x2 M.

KonmmuectBo reodpusuuecknx mnpoduied M TOYEK HEOOXOAMMO YCTaHABIMBAaTh C YYETOM
BBHIITOJIHEHHBIX paHee padOT M OCYIIECTBISATh HMX HEOOXOIMMOE CIyIIEHHE B COOTBETCTBHH C
MacimTaboM ChbEMKH.

9.6. IIpy BBITOHEHNH TeO(pU3UYECKUX HCCIIENOBAaHUN B II0JIOCE TPACCHl JIMHEHHBIX COOPYKEHUH
LIMPUHY TPUTPACCOBOM TOJIOCHI ClIeyeT MPUHUMATh B cooTBeTcTBHH ¢ Tabi. 7.2 CIT 11-105-97 (4actpb
I). UccnenoBanusi NOMKHBI BBIIONHATHCS NO OCH TPacchl M IONEpevYHUKaM. PaccrosHue MexIy
MOTIEPEYHUKAMH B 3aBHCUMOCTH OT KOHKPETHBIX HHKEHEPHO-TEOJIOTHYECKAX YCIOBHH M BBIOPAHHOTO
MacmTaba cremku m3Mensercss ot 100 mo 500 m. /[nnHA mONMEpeYHWKOB MOJDKHA OBITH HE MEHeEe
HIMPUHBI TIPATPACCOBOI mosockl. [lo Tpacce mar Mexy TOYKaMd HAOIIOJICHUH OJDKEH COCTaBIIATH:
utst ipodmmpoBanus — 10—50 M mpu BccneoBaHMX MO OCH Tpacchl 1 5—10 M Ha MoIepeyHKax;
nns 3oaupoBanust — 100—500 M npu uccnenoBaHusix mo ocu Tpacckl U 20—50 M — Ha
MIONIEPEYHHKAX.

Ha yuacTtkax nepexo/joB uepe3 eCTeCTBEHHbIE 1 MCKYCCTBEHHBIE TIPESTCTBUS, B palloHax pa3BUTHUS
OMACHBIX TEOJIOTHYECKUX M HHXCHEPHO-TEOJOTWYECKUX MPOIECCOB MM  PACHpPOCTPAHEHUS
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OpPTaHUYECKUX W OPTaHO-MHHEPAIBHBIX IPYHTOB reou3ndeckue mpoQriiin HeoOX0AUMO pa3MenaTh Mo
OCH TpAacchl ¢ maroM HabmrogeHus: 10 M 1 Ha MoNepeYHHUKax, HaMedaeMbIX uepe3 S0—100 M, ¢ nrarom
HaOmonennt 5 M. Touku 30HAMpoOBaHMiA paszMemaroT ueped S5S0—I150 M 1Mo ocu Tpaccel W Ha
nornepeyHrkax dyepes 25—50 M. B kauecTBe BapuaHTa BO3MOXKHO HKCIIOJIB30BAHKME CIUIONTHBIX
30HIUPOBAHUI.

9.7. Ilpum wu3BICKaHUSAX Ha CTagul pPa3pabOTKH TPOEKTa BEHIONHAIOT HENPEPHIBHBIC
MpOQWIMPOBAaHKUS C IIaroM HAOMIOACHWH, HE MPEBHIIAIIIAM JIUHY pueMHON juHuH. [lpu
30H/IMPOBAHISIX PACCTOSHUSA MEXIy TOYKAMH HAONIONCHWHA HE OJDKHBI MPEBBINIATH THITMYHEIC
JIMHEHWHBIC pa3Mepbl OTEIBHBIX HCCIEAyeMbIX 3yieMeHTOB. lllar HaOmromeHwWid Mo MPOGUITI0 MOXKET
U3MEHSTBCS, YBEIMYMBAsACH B TMpeJeNax OJHOPOAHBIX YYAacTKOB JO IMEpPBOM COTHH METPOB U
YMEHBIIIAACh B 30HaX KOHTAKTOB U JIOKATHHBIX HEOTHOPOIHOCTSAX IO HECKOIBKUX JIECATKOB METPOB.

ITapameTpudeckre UCCIEOBaHUS B CKBOKMHAX HA3HAYAIOTCS TI0 TEXHUYECKOMY 3a[aHHIO
3aKa3uMKa TpPH COOTBETCTBYIOIIEM OOOCHOBaHWM B mporpamme padoT. KommdgecTBo CKBaXWH IS
apaMeTpU4eCKUX HCCIEN0BaHUI JODKHO COCTaBJIATh, KAaK MPABUIIO, HE MEHEE OJHOW B Ipenenax
KaXI0TO TeOMOP(OTIOTHYECKOT0 IIEMEHTA HCCIEeTyeMON TePPUTOPHH.

9.8. [TapameTpudeckre U3MEPEHIsI PEKOMEHAYETCSI TPOBOTUTH HA OMOPHBIX (KITFOUEBBIX) YIACTKAX,
Ha KOTOPBIX OCYIIECTBISETCS M3YUYE€HUE T€0JIOTUYECKOM Cpe/bl C UCMOIb30BaHUEM KOMILIEKCA IPYTHX
BUJIOB paboT (OypeHHe CKBaXKHH, MPOXOJAKa NIyp(oB, 30HIMPOBAHUE, ONPEHCICHUE XaPaKTCPUCTUK
CBOMCTB TPYHTOB IIOJICBHIMH M JIa0OpaTOPHBIMH MeTojamH). JlaHHbIe HaOJIOJIEHUH Ha OIOPHBIX
y4acTKax HCIOJB3YIOTCS s O00ECIeYeHUs] TOYHOCTH HMHTEPIPETAUU PE3YJIbTATOB I'e¢O(U3UUICSCKUX
HCCIEN0BAaHUM NPU UX MHTEPIIONISALMU U SKCTPANIOJISLUYN PE3YIbTATOB HA BECh UCCIAEAYEMBINA YUaCTOK.

10. TEO®PU3NYECKHUE UCCIEJOBAHUA ITPU NHKEHEPHO-I'EOJIOI'MYECKHUX
M3BICKAHUSX JUISI PASPABOTKH PABOYEN JIOKYMEHTALIUA

10.1. Teodusmueckue wucciaeqoOBaHMs sl pa3paboOTKu pabovell JTOKYMEHTAlUH JIOJDKHBI
o0ecrieunBaTh TONYyYCHHUE MAaTePHAIOB M JAaHHBIX Ui JIeTalM3allid W YTOYHEHHUS HHKEHEpHO-
re0JIOTMYECKUX YCJIOBUM KOHKPETHBIX YYaCTKOB CTPOMTENILCTBA IPOCKTUPYEMbIX 3laHHH U
COOPYKEHHH W TMPOTHO3 MX M3MEHEHHH B NEPUOJ CTPOUTENBCTBA M IKCILIyaTallud ¢ AETaIbHOCTBHIO,
HEOOXOANMOH M 10CTAaTOYHOH U1l 000CHOBAHMSI OKOHYATEIbHBIX IIPOEKTHBIX PEIICHUH.

10.2. T'eom3nueckne HCCIENOBAaHMS Ha YYacTKaX IPOSKTHPYEMOTO CTPOWTENbCTBA 3AaHUHA W
COOpPY)KEHHH BBINOJNHIIOTCS JUIsI YTOYHEHHS OTACNBHBIX XapakTepPUCTHK B Tpenenax cdepbl
B3aUMOJICHCTBUSl COOPYXEHHUI C TEOJOTMYECKOW Cpeloi: TIIyOMHBI 3ajleraHus U peiibeda KpOBIU
CKJIBHBIX M MaJIOCKHMAEMBIX I'PYHTOB, 30H PaclipOCTPaHEHHUs! CIa0bIX IPYHTOB U Pa3BUTHUS ONACHBIX
Te0JIOTMYECKUX U WHKCHEPHO-TEOJOTHUECKHX IPOIECCOB, a TAaK)KE Ha CIOXHBIX Y4acTKax Tpacc
JIMHEIHBIX COOpYXXeHHH (Ha MepexoJax 4Yepe3 eCTECTBEHHbIE M HCKYCCTBEHHBIE IIPEISTCTBUS,
TIPOJIOKEHUS TPYO IO HACKHIITAMH, YCTPOHCTBA OIIOP MOCTOB).

Hauatele paHee cTamuoHapHbIe HAONIOACHUS 32 JUHAMHUKOW PAa3BUTHS ONACHBIX T'E€OJOTHYECKHX
MIPOIIECCOB HEOOXOAUMO MPOIOIKATh B cooTBeTCcTBUH ¢ 1. 5.10 CIT 11-105-97 (wacts 1), ocobenno B
Ipezienax Coopy>KeHHUH | ypoBHs OTBETCTBEHHOCTH M SKOJIOTMYECKH OTACHBIX TIPOM3BOICTB.

10.3. B kommiekce reopu3MYecKuX METOJIOB ITOBBIIIACTCS POJIb MX CKBAKWHHBIX W ITOJ3EMHBIX
Mogudukanuii. B wacTHOCTHM, JUISI  COOPY)KEHHH IOBBIIIEHHOTO YPOBHS OTBETCTBEHHOCTH
PEKOMEH/YeTCsl BBINOJHATh CEHCMOAKYCTHYECKOE MM PaJMOBOIIHOBOE IPOCBEYMBAHHE MAaCCHBa
MEX/1y CKB2)KHHAMH MJIM TOPHBIMU BHIPAOOTKAMH.

10.4. TlomoxxeHrne TEOPU3MUECKUX TOUYCK HA IUIOMIANKE MPOCKTHPYEMBIX 3IaHUH W COOPYKCHHU
BBIOMPAETCS, HCXOAS W3 HEOOXOAMMOCTH YTOYHEHHMS TI€OJOTMYECKOTO CTPOSHHS IO KOHTypam
COOpPY)KEHHH M HMX OCSM, B MECTax pEe3KOro M3MEHEHHs Harpy3ok Ha (yHJaMEHTHI, Ha TpaHUIax
Pa3IMYHBIX TeOMOP(OIOTHUECKHUX HIIEMEHTOB.

OO1iee KONMYECTBO TOUEK Te0(U3UUECKUX HAOJIOJICHUH, BBINOJIHIEMBIX B Mpe/enax KOHTYpa
MIPOEKTUPYEMBIX 3[JaHUI U COOPY>KEHHH, ONPEJIeNseTCs] YPOBHEM MX OTBETCTBEHHOCTH B COOTBETCTBUH
cm. 8.4 CII 11-105-97 (wacte I). [{ns 3ganuii u coopyxeHuil I ypoBHS OTBETCTBEHHOCTH KOJIHMYECTBO
reopu3n4YecKuX HaOJIOAEHUH JOJKHO OBbITh HE MeHee 4—S5 Touek, Uil 34aHuil u coopyxeHui 11
YpOBHSI OTBETCTBEHHOCTM — HE MEHEEe TpeX TOoueK, A 31aHuil u coopyxenuil III ypoBHs
OTBETCTBEHHOCTH I'e0(hN3NIECKHe UCCIEAOBAHNS, KaK IIPAaBHUIIO, HE TPOBOAATCSL.

10.5. Ha Tpaccax BO3IYIIHBIX 3JEKTporepenad Teo(u3NUecKre HCCIeIOBaHMUs IPOBOIATCS B
IIYHKTaX YCTaHOBKHM orop. KommdecTBo Touek HaOMIONEHUS MO KaXXIOW ONOpOH B 3aBUCHMOCTH OT
CJIO’KHOCTH MH)KEHEPHO-T'€0JIOTMYECKUX YCIIOBUH BBIOMpaeTrcs oT 1 10 3.

10.6. Ha yyacTkax 3JIEKTpPHYECKUX IOJCTAHLMI M Ha NMPUIETAIOINX TEPPUTOPHUSIX AOJDKHBI OBITH
BBINIOJIHEHBI 3JICKTPOpPa3BEIOYHbIE Pa0OTHI C IIETbI0 YCTAHOBICHUSI TEOAIEKTPHUYECKOTO pa3pe3a U
YIEIbHOTO 3JIEKTPUYECKOT0 COMPOTHBIEHUS TPYHTA JJIsl TPOSKTUPOBAHUS 3a3eMIISIIOLINX YCTPOMCTB.
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Kommekc amekTpopa3sBeouHbIX padOT A PelleHus 3TOH 3ajadd, Kak IpaBuio, BkIodaeT OII u
B33.

10.7. Ilo TpaccamM MeTaLIMYECKUX TPYOOIPOBOJOB pPAa3IMYHOrO HA3HAYEHHS C LEJbIO
MPOCKTUPOBAHKS 3ALUTHBIX COOPYXEHHUH CIEeqyeT BBIIOJNHATH O3JIEKTPOpa3BelOYHbIE PabOThI IS
ompeneneHuss ONYy)KIAOUMX TOKOB M OIEHKH KOppo3moHHO# arpeccuBHoct (KA) TpyHTa B
cooTBeTCTBUH C 1. 6.2.16. V3MepeHus OIyXIalomux TOKOB MpeaycMaTpuBarorcs depe3 250—500 m
WM Ha YYacTKe JeTanu3aluu B KonmdecTBe 1—2 Touku. KonmudyecTBo ToUek MOJIEBOr0 OMpPENENCHUS
KA rpyHTa 10/KHO OBITH HE MEHEE TPEeX ISl KaXKJ0T0 HH)KEHEPHO-T€0JIOTMIECKOr0 3JIEMEHTA.

10.8. IIpu Ha3HaueHHMH TIIYOMHBI HCCIEAOBAHUI CIEAYET PYKOBOACTBOBATHCS TPEOOBAHUSIMH,
n3noxeHHbIMH B 1. 8.5—8.7 CIT 11-105-97 (wacts I). 'myOuna mccnenoBanuii, Kak NpaBuilo, JOIDKHA
JIOCTUraTh IOJIYTOPHOW MOIIHOCTU AaKTUBHOW 30HBL. [l coopyxeHuil I ypoBHS OTBETCTBEHHOCTH
rIyOMHY reo(M3MYecKUX HCCICJOBAaHMN ClielyeT YCTaHaBIMBATh II0 PacueTy M OOOCHOBBHIBATh B
MIPOrpaMMe HU3bICKaHUH.

11. TEO®U3UYECKHUE UCCJIEJJOBAHUS TPU UH)KEHEPHO-I'EOQOJIOT MTYECKHX
M3BbICKAHUAX B IEPUO/I CTPOUTEJIBCTBA, SKCILTYATAIIUHU U JIUKBUJALIIU
3JIAHUIA 1 COOPYKEHUMN

11.1. Teodpusmveckne WCCIETOBAHUSA NpPU HHKEHEPHO-TEOJIOTHUYECKUX W3BICKAHUAX B TIEPHOL
CTPOMTENbCTBA, O3KCIUIyaTallMd W JHUKBUAAIMH MPEONPUATHNA, 3JaHUH W COOPYKCHHH JIOJDKHBI
oOecrieunBaTh COBMECTHO C JPYIMMH BHAAMH HH)XXEHEPHO-TEOJIOTHYECKHX paboT IMoIydeHHe
MaTepualioB M JAHHBIX O COCTOSHHUM M M3MEHEHHAX OTJEIbHBIX KOMIIOHEHTOB I'€OJIOTHUECKOM Cpembl
Ha TeppuTopun o0bekTa B coorBercTBHU ¢ M. 4.21 CHull 11-02-96. I'eodpusnueckue nccnenoBanHus
BBITTOJIHAIOTCS B CIIydasix, peaycMoTpenHsbIX . 9.3 CIT 11-105-97 (uacts I).

11.2. 'eopusnueckre UCCIEAOBAHUS B TIEPHOJ CTPOUTENBCTBA OCYLIECTBISIIOTCS, KaK IMPaBHIIO, C
LEJIBIO:

o0cneIOBaHHsI OCHOBAHHWil CYIIECTBYIONIMX COOPYXXEHHUI, B TOM YHCJE€ B TOHHENSIX M TOPHBIX
BBIPAOOTKAX;

TEOTEXHHYECKOTO KOHTPOJIS 3a KAadeCTBOM BO3BEACHUS 3EMIISTHOTO COOPYKEHHS (YKIagKd |
YIJIOTHEHHS TPYHTOB) Y HH)KCHEPHON ITOATOTOBKH OCHOBAHHS HAMBIBHBIX U HACBIITHBIX IPYHTOB;

BBINTOJIHEHHSI CTAIIOHAPHBIX HAOMIONCHUH 32 M3MEHEHHEM MHXEHEPHO-TEOJIOTHUECKUX YCIOBHH B
IIpoLIeCCce CTPOUTEIHCTBA, OCOOCHHO HA YYacTKaX BO3MOXKHOTO Pa3BHTHS ONACHBIX I'€OJIOTMYECKUX U
HMH)XEHEPHO-T€0JIOTHYECKUX MPOIIECCOB.

11.3. 'eousnueckue uccienoBaHusl IPH MPOBEICHUN T'€OTEXHHYECKOTO KOHTPOJIS 32 KaueCTBOM
BO3BEICHUS 3EMJISTHOTO COOPY)KEHHS W WH)XCHEPHOW IIOATOTOBKH OCHOBAHHS HAaMBIBHBIX HIIH
HACBIITHBIX TPYHTOB UCTONB3YIOTCS U PELICHUS CIEAYIOINX 3a/1a4:

KOHTPOJIb Ka4deCTBAa YIUIOTHEHWS HACHIMHBIX TPYHTOB NPH BO3BEJCHWH 3EMIITHOTO IOJOTHA
XKEJIE3HBIX U aBTOMOOMIIBHBIX JIOPOT, 3EMIISIHBIX JaM0 U IIJIOTHH;

KOHTPOJIb Kau€CTBAa UCKYCCTBEHHOTO 3aKPEIUICHUS TPYHTOB;

KOHTPOJIb CIUIOIIHOCTH U YCTOMYMBOCTH NMPOTHBO(MIBTPAIIMOHHBIX [IEMEHTAIIMOHHBIX 3aBEC;

KOHTPOJIb KadeCTBA 3aKPEIUICHUs PBIXJIbIX, PAa3yIUIOTHEHHBIX TPYHTOB IPHU IPOXOJKE TOPHBIX
BBIPa0OTOK — LIAXTHBIX CTBOJIOB, TOHHEJIEH;

HaOJI0JICHUE 332 COCTOSIHUEM TPYHTOB MPH MPOXOJKE FOPHBIX BHIPAOOTOK;

OIIpeieNIeHNe MECT YTeUeK W3 BOJOXPAHWIHMII, a Takke MECT PasTpy3KH BOJ TPEUIMHOBATHIMH
30HAMU;

KOHTPOJIb 32 COCTOSIHUEM OCHOBaHMS IIOTHH.

11.4. CoctaB 1 00beMBI TeOU3NUECKHX PAOOT, a TaKKe MEPUOJUYHOCTh HAOJIONCHUH CleayeT
YCTaHaBIMBaTh B IPOrpaMMe H3BICKaHWH, MCXOIS M3 OCOOCHHOCTEH COOPY)KEHHs, WH)KCHEPHO-
T€OJIOTHYECKUX U THUAPOJOTHYECKHX YCIOBUI, CPOKOB BBINOJHEHUS CTPOMTENBHBIX pPaboT u
HMHTEHCUBHOCTH NIPOTEKaHUS IPOLIECCOB.

11.5. IIpu xonmpone kavecmea yniomHeHus HACLINHLIX 2PYHMOE OCHOBHBIMU METOAMH SIBIISIFOTCS
ceiicMuueckue (mpoduimupoBanune CIIIIB MIIB, ceiicMokapoTax W TpPOCBEYMBAHHUE), a TaKXKe
PaIroON30TONHBIE METOJIBI OMPEACIECHHS BIAXHOCTH M INIOTHOCTH. KOHTPOIJIB OCYIIECTBISIETCS MTOCIIE
OTCBHIIKM M YKaTKH Ka)KIOTO CJos. Pe3ymbTaThl CEHCMHUYECKHMX W3MEPEHMIH COMOCTABISIOTCS C
MIPSIMBIMH U3MEPEHUSMH IUIOTHOCTU TPYHTA.

IIpn xoHTpONE KadecTBa YIJIOTHEHHS 3E€MIITHOIO COOPYXKEHHUsS B IeJIOM (IUIOTHH, HACBIIEH)
BBINIOJIHACTCSL ~ celficMuyeckoe MNpoQHIMpOBaHWE W IMPOCBeYMBaHME MaccuBa. B Hamboiee
OTBETCTBEHHBIX CIIy4yasX MPUMEHSIOTCS pa3lU4Hble CXEMbl CEHCMHUECKOro NMPOCBEUMBAHUS MACCHUBa,
NpU  KOTOPBIX MOJydYaroT HHGOPMAIMIO, HEOOXOAUMYIO ¥ JIOCTATOYHYIO JUIS  HAJEKHOTO
TOMOTPaUUECKOro 0TOOPaKEHHS PE3YIIbTATOB.
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11.6. Koumpono  kauecmséa  UCKYCCMBEHHO20  3AKpenJieHus  2pYHmMOo6  BBITIOTHSETCS
CeCMOaKyCTHYECKUMH METOJaMU M DJIEKTPOPa3BEIKOM METOJOM CONpOTHUBIEHHH. st oTHX wLeneit
Takke MOryT ObITh wucnonb3oBadbl PJI3, PBII. Haubosee >(QeKTHBHON SBISIETCS METOAMKA
CeliCMHYECKOro MPOCBEYNBAHMUS MacCBa. VI3MepeHus BHITIOJIHSIOTCS JI0 U [I0CIIe YKPEIUICHHS TPYHTA C
OTIpEZICTICHUEM CKOPOCTEH MPOJONBHBIX M IONEPEYHBIX BOJH, IO KOTOPBHIM OIIEHMBAETCS CTEIECHBb
LIEMEHTAI[X TPYHTOB.

[ToBTopHBIE (4epe3 2—3 Mecsima) U3MEpEeHUs Nal0T WHPOPMAIMIO 00 YNPOYHEHHH W CTEIECHH
COXPaHHOCTH 3aBECEHI.

11.7. Kauecmeo 3axpennenus puIX1blX, pa3yniomHEeHHbIX 2PYHMmMOoE TPU TPOXOIKE TOPHBIX
BBIPa0OTOK  (IIaXTHBIX CTBOJIOB, TOHHEJNEH) OLIEHMBAeTCs C [OMOLIBIO aKyCTHYECKOTO |
YABTPa3BYKOBOTO MEKCKBOKHHHOI'O MPO3BYYHBaHMS M KapoTaxa. Crienn(UKoi Takux HCCIe0BaHUN
SIBIIICTCS. TPOU3BOACTBO PAa0bOT B CKBAKHMHAX MAajoro auaMerpa (0T 36 MM), pa3id4HbIM 00pa3zom
OPHEHTHPOBAHHBIX B TIPOCTPAHCTBE B 3aBHCHMOCTH OT PEIIAEMBbIX 3a/1ad.

11.8. Habnrooenue 3a cocmosanuem 2pyHmos npu npoxooKe 20PHuIX 8blpabomoK OCYIIECTBISETCS C
LEJIBI0 YTOUHEHHUS T€0JIOTHIECKOTO CTPOCHHUSI, OTIEPEeXKaloIeil pa3BeIKM MacCHBa I10 JINHUHU TIPOXOJIKH,
N3y4EeHUs] KPETIOCTH MOpOJa B TOHHEJE Iepes] MPOXOAYECKHM IUTOM, IIaxTax, Mali3alnax M IPYrux
MOJ3EMHBIX ~ BBIEMKax. YKa3aHHbBIE 3aJaydl pElIaloTCs METOJaMH  IOJ3eMHOH  Treodu3uKu:
CeiCMOaKyCTHKOM, anekTpopasBeakoii, PJI3, a Takxke MeTolaMu €CTECTBEHHBIX 3JEKTPOMAarHUTHBIX
nmnynbecoB (EMMOM3) u akyctrueckoii smuccun (AD).

11.9. Onpeodenenue mecm ymeuex u mecm paszepysku 600 TPOU3BOJUTCS C MOMOIIBIO METOJIOB,
W3JI0KEHHBIX B II. 6.3.4.

11.10. Obcneoosanue cocmosHus 2pYHMO8 OCHOBAHUU 30AHULL U COOPYICEHUU (6 mom uHucie
naomuM) OCYIIECTBISIETCS Ha OCHOBE CTAI[IOHAPHBIX HAOMNIOJCHUH 32 Te€OPHU3NIECKIMH MapaMeTpamMu
cpenbl (CKOPOCTBIO YIPYTHMX BOJH, 3JIEKTPHYECKHM COIPOTHBICHHEM, TEMIIEpaTypod H 1p.),
N3MEHEHHE KOTOPBIX MO3BOJISAET CyIUTh 00 0Ca/ike OCHOBaHMH, GUIBTpalUK U Ipyrux mnporeccax. C
9TOM LEeIbIO BHIMOJHSIOTCS TIOBTOPHBIE CHCTEMaTHYeCKUe HaOII0IeH!s] Ha OJHOW M TOH ke Oase myTeM
pa3MelieHss NPUEMHOM YacTH annapaTypHOro KOMIUIEKCa B OCHOBAHUH COOPY KEHHS.

IIpu oOcnenoBaHWM OCHOBAaHMW 3/[aHUH M COOPY)KEHMH MOXET BBINOJHATHCS OMpe/eIeHHe
TITyOWHBI 3aJI0KEHUS PYHIAMEHTOB M OIIEHKH HX COCTOSHHS.

Jnst onpenieneHys TyOnHBI HOTPYKEHHS CBAal NCIIONB3YeTCS METO/I, OCHOBAaHHBIN Ha PErHCTPaluu
OTpaXEHHH CEHCMOaKyCTHYECKHMX M JJIEKTPOMArHUTHBIX MMITYyJIbCOB OT HIDKHHMX TOPHOB cBail. Jlis
omnpezielieHUs] TIyOWHBI 3aloKeHHs (DYHZAMEHTOB MOXKET OBITh HCIIONBb30BaHA 3JIEKTPOpa3BelIKa
METOJIOM COIPOTUBJICHUH.

Cocrostnue (pyHnaMeHTOB (O€TOHHBIX, KUPITMYHBIX ), CTEH U MIEPEKPHITUI OLIEHUBAETCS C TOMOLIBIO
YABTPA3BYKOBBIX M aKyCTHYECKHX H3MEPEHHH crnoco0aMu mnpoduimpoBaHUs M TPO3BYYMBAHUS B
cootBercTBuH ¢ ['OCT 17624-87.

11.11. B mepuox »>KcmuryaTanuud OOBEKTOB T'eO(U3NUECKHUE WCCICAOBAHUS BBITIOTHAIOTCS LIS
obcienoBaHUSI TPYHTOB OCHOBaHHMK (DYHJAMEHTOB CYIIECTBYIOIIMX 3JaHUH W COOPYXEHHU IIO
TEXHMUYECKOMY 33/IaHHIO 3aKa34YHKa C [EIIbI0 BBISIBICHHUS N3MEHEHUH I'e0JIOTMYECKON Cpebl 3a TIEpHOT
CTPOUTENBCTBA U HKCILIyaTallMd COOPY)KEHUH M X COOTBETCTBHS MPOTHO3Y. JlJIsl pemeHus 3TuxX 3a1aq
PEKOMEHIyeTCsl TPUMEHSATh pa3iMuHble BHJbl KapoOTaKa, MEKCKBXHMHHBIC IIPOCBEYMBAHUS U
pasJIMuHbIE BUABI 30HIMPOBAHHH.

B nepuoa skcrmyaranyiy reopu3ndecKue UCCIeI0BaHHS BBIMTOIHSIOTCS TAKXKe ISl OCYILECTBICHHS
CTalMOHAPHBIX HAOJIOACHUH 32 OTAEIbHBIMH KOMIIOHEHTaMH TI'€OJIOTHUECKO Cpelbl, a Takke 3a
Pa3sBUTHEM ONACHBIX I'€OJOTHYECKUX M WH)KCHEPHO-T€OJOTMYECKUX IMPOIECCOB B COOTBETCTBHHU C TI.
9.10 CII 11-105-97 (wacts I). CranmonapHbie Teopu3NUecKiue HAOMIOCHUS CIeIyeT OCYIECTRBIATh Ha
OCHOBE CETH CKB@WKHH WJIM TOYEK 30HIMPOBAHMWS, CO3JAaHHOW Ha TMpPEIIECTBYIOMNX JTamax
M3BICKAaHWH, WM Ha BHOBb OPTraHW30BAaHHOHM Ha IJIOIIAAKAX CYIIECTBYIOIINX 3IaHUH M COOPYKEHUH U
(uM) Ha yyacTKaxX pa3BUTHS OMACHBIX T'€OJIOTMYECKUX M MHIKEHEPHO-TEOJIOTHUECKHX MTPOIIECCOB.

11.12. T'eomsuueckue WCCIEAOBaHUS TPHU HU3BICKAHUSAX MUl PACHIMPEHHS W PEKOHCTPYKIHHU
COOPYXEHHH B TIpollecCe WX OJKCIUIyaTallMd BBITIOMHSIOTCS JJs TodydeHuss wuHbopmamuu 00
WU3MEHEHHSIX WMH)XEHEPHO-T€OJIOTMYECKUX W THJIPOTEOJIOTHYECKHX YCJIOBHil, B TOM YHCJE COCTaBa,
COCTOSIHAST W CBOMCTBaX TPYHTOB, AaKTUBHOCTH T€OJIOTHYECKUX W WHKCHEPHO-TEOIOTHIECKIX
MIPOLIECCOB, MIPON3OMIEIINX 3a IEPHO CTPOUTENBCTBA U SKCIUTYaTaIlA COOPYKECHHH.

Hanbonee »>(QQeKTUBHBIMK SBISIOTCS CKBRKHHHBIE METOABL: pa3lW4HBIE BUABI KapoTaxa
(akycTHueckud, paguoaKTUBHBIN, osnekrpudeckuii), BCII, a Takke celicMOakycTH4ecKoe W
paIvoOBOJIHOBOE MPOCBEYMBAHWE MEXKAY TOPHBIMH BbIpaOOTKamu. M3 Ha3zeMHBIX MeETOJ0B
npuMeHsitoTes: ceiicMopasseaka MIIB, MOI'T ¢ BBICOKMM pa3pellleHHEeM, TeopajuojioKalus U
3JIEKTpopa3Beika MetoaoM BO3.

[Ipu cocraBneHur NporpamMMbl reoU3NYECKUX UCCIEIOBAHUN B HACEJCHHBIX IMYHKTaX CIEIyeT
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YIHUTBIBATh
9KCIUTyaTUPYEMBIX ),

YCIIOBHS

UX BBIIOJHEHUS B MPOU3BOJICTBEHHBIX KOMIUIEKCaXx (B TOM 4YHCIE
BHYTPH 31aHUH W COOPY)KEHHMH, B TOJABaNaxX, NpU HAJIMYMM KOMMYHHKAaIUi,

Kabeneil, TBep/IbIX MOKPBITHH YJIHII U JOPOT, a TaKKe B YCIOBUAX IJIOTHOM TOPOJICKOH 3acTpoiiku. 10
00yCIIOBIIMBAET BBICOKHI YPOBEHb OJJIEKTPHUECKHX U MEXaHHUYECKHX IIOMeX, OIpPaHHYeHHOCTh
JMHEHHBIX pa3sMepoB TEPPUTOPHU (M COOTBETCTBEHHO HW3MEPHUTEIBHOM YCTaHOBKH), YCIOXXHEHHE
KPEIUIEHHsI aTYNKOB M 3a3€MIICHHS 3JIEKTPOJIOB, OTPAaHWYEHHOCTh NMPUMEHEHHS 3(P(PEKTHBHBIX, HO
MOTEHIMATIbHO ONACHBIX YAAPHBIX, B3PBIBHBIX U T.II. YCTPOUCTB.

B monoce Tpacchl JMHEHHBIX COOPYKEHHH HCIIONB3YIOTCS TI'€OpaJHOIOKalus, BBINOIHIEMas B

HETPEPbIBHOM  PEXUME

C JBIXKYIIErocs TPAHCHOPTHOTO cCpenacTBa, ceiicmopassenka MIIB,

anekrpoauHamuueckoe 3oHupoBanue (3/13). OcranbHbie METOBI, BKIIOYAs JICKTPOPA3BEIKY, UMCIOT
OTpaHUYEHHOE IPUMEHEHHE.

[Ipu pEeKOHCTPYKLUHU WM JMKBUAAIWK 3AAHUN U COOPYKEHUH IO OTJACIBHOMY TEXHHYECKOMY
3aJaHAI0 3aKa3dMKa MOXKET BBITIONHATHCS OOCIEeIOBaHWE KOHCTPYKTHBHBIX 3JIEMEHTOB 3[aHAN H
coopyxeHH ((pyHIaMEHTOB pPAa3MUYHOM KOHCTPYKIMH, OIOp, OTHENBHBIX CBaif, HECYIINX CTEH,
MEPeKPHITHA U 1p.) A7l OOHapyXeHHS B HHX Ie(EKTOB M HW3YUYEHHs] PAa3BHTHs HANpsHKEHHOTO

COCTOSTHHSI.
MNPUJIIOKEHHUE A
(pexomendyemoe)
TEPMHUWHBI U OITIPEJIEJIEHHU S
Tepmun Onpenenenue
AHOMaHS (mnu|OTKIIOHEHHE HM3MEPEHHOTO IlapaMmeTpa IoJii OT HOPMAJBHOTO, B KayecTBe

MOJIE3HBIN CUTHAN)

KOTOPOTO NPUHHMAETCS T0J€ Haj OJHOPOAHBIM IOJYIPOCTPAHCTBOM (TIPH
HAOJIOEHUSX HA TOBEPXHOCTH) WIH B HEOTPAaHHYEHHOM MPOCTPAHCTBE (TP
CKBOKHMHHBIX HAOJIOICHHSIX )

T'eonornyeckas
cpena

Bepxusiss wacte nmrocdepsl, MPENCTAaBIAIONIAs COOOW MHOTOKOMIIOHCHTHYIO
TUHAMAYECKYIO CUCTeMY (TOpHBIE MOPOJIBI, ITOI3EMHBIC BOMBI, Ta3bl, (PU3UIECKUE
moJisi), B Tpefenax KOTOPOW OCYIIECTBISIETCS WHIKEHEPHO-XO3sIMCTBEeHHAS
JIeSITENBHOCTh

TI'eopmzmueckue
METOIbI

Crioco0bl U cpelcTBa U3YYCHHUs! CTPOCHHSI, COCTaBa U COCTOSHHSI TEOJIOTHYECKOi
cpeibl MyTeM H3MepeHHs WH)OPMATUBHBIX MapaMeTpoB (u3MUecKux Tmouei
HCKYCCTBEHHOTO HWIJIM €CTECTBEHHOI'O MPOUCXOXICHUS C  TMOCICAYIOIIeH
00paboTKO# ¥ HHTEpIPETAIMEH MTOJTYyIaeMOi IPH 3TOM MHPOPMAITUH

I'eodpusndeckue
oJIst

Paznuunble ¢Qusmyeckue mons B 3emie (€CTECTBEHHBIE U HMCKYCCTBEHHO
co3maBaeMblc), OOYCIOBJICHHBIC  B3aMMOJCHCTBHEM  HCUTpANbHBIX KM
3apsOKEHHBIX MaTepUalbHBIX TeJl, JJIEMEHTAPHBIX YacTHIl U KBaHTOB 3Hepruu. K
reohU3NICCKUM TIOJISIM OTHOCSITCSI: IpaBUTAIlMOHHBIE, MarHUTHEIC,
QIIEKTPUYECKHE, AIIEKTPOMArHUTHBIC, CEHCMHUYECKHX BOJH, TEMIIEpaTypHEIE,
paauaIoHHbIe, TapaMeTPhl KOTOPHIX H3MEHSIOTCS] BO BPEMEHH U B IIPOCTPAHCTBE

I'eopusndeckue
YCITOBUS

COBOKYITHOCTb KOMIIOHEHTOB I'€0JIOTHYECKOH Cpebl, ONPEAESIOMUX CTPYKTYpy
U WHTEHCHBHOCTHh T€O()M3UYECKHX MOJeH, OT KOTOPBIX 3aBUCST BO3MOXHOCTH
pa3NMuUHBIX Teo(HU3MYECKUX METOJOB HCCIIEAOBAHUS, a TaKXkKe YCIOBHH,
OIPEAEISAIONIMX BO3MOXXHOCTh BBINOJIHEHHsI TIeo(pU3NYecKuX HaONIOAeHUH, U
KOTOpble HEOOXOIMMO YYMTHIBATH IPH BBIOOpPE METONWKH HAOMIONEHWH W
coco00B HHTEPIPETALMH TTOTYJaeMbIX MaTepHaIOB

I'eoanexTpudeckoe,
reoceiicMHU4ecKkoe |
JIPYroe CTpoeHne

Pacripenienienue B M3y4aeMOM MAacCHBE COOTBETCTBYIOIIMX CBOWMCTB, M3y4aeMBIX
JAHHBIM METO/IOM T€O()M3MKH, — YACHBHBIX 3JICKTPUIECKUX COMPOTHBIICHUH,
CKOpOCTEH yNpyrux BOJH U Jp.

I'my6ouna I'myOuHa, 10 KOTOPOW XapaKTepU3yeTCs MACCUB MPUMEHICMBIM re0(QU3nICCKIM
HCCIeOBAaHUI METOJIOM HMJIH KOMILICKCOM METOJIOB

I'myOUHHOCTD XapakTepucTuka, OTIpEJIEINSAOAs BO3MOXKHOCTH oOHapyX)eHUs
reo(pu3NIeCcKOTro aHoManeo0Opa3ylomero o0beKTa, BeIpakaeMasi B €IMHUIAX UTHHBI U 3aBHUCAIIAS
METoJa OT pa3MepoOB U CBOMCTB 3TOTO 0OBEKTA

HeiictByroiee B onektpopasBenke — JMHEHHbIE pa3Mephl YCTAHOBKH F, OIpPEAEISIOLIUE
paccTosHue TIYyOMHHOCTh METO/Ia U Pa3peIIAoNIy0 CIIOCOOHOCTD: IS YETHIPEXIICKTPOTHBIX
U3MEPUTEIIbHOU CUMMETPHYHBIX ycTaHOBOK AMNB — r = AB/2, tpexanekrponubix — r = AO,
YCTaHOBKH Jutst iunonbHbIX — 7 = 00, rie O — HEeHTPhI NUTAIIUX U MPUEMHBIX JUIIONEH;
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B YACTOTHBIX MCTOJIAX 7 — PACCTOAHUC OT U3JIydaTC/IA 10 IPpUCMHUKA

HNuxenepHo- COBOKYITHOCTh ~ XapaKTepHUCTUK  KOMIIOHEHTOB  T'EOJIOTHYECKOH  cpesbl
TE0NIOTMYECKHE uccienyeMoi teppuropun (penbeda, cocraBa, COCTOSHHS, YCIOBHH 3aJeraHus
YCIIOBHSA MOpoJ, M TOA3EMHBIX BOJ, HX CBOWCTB, TI€OJIOTMYECKHX U HHKECHEPHO-
Te0JIOTHYECKUX MPOLIECCOB U SIBJICHMIT ), BIMSIONMX HA YCIOBHUS IPOSKTUPOBAHUS,
CTPOMTENBCTBA M HKCILTYyaTallMH COOPYKEHHUN
Hurepnperanys Omnpenenenne mnapameTpoB ((Qusmueckux W (U3UKO-MEXaHHUECKHX CBOMCTB)
reou3nIecKux IIOPOJ U IPOCTPAHCTBEHHOI'O WX PACIpEICIICHUS B UCCIELyEMOM MAacCHUBE IIO
JIAaHHBIX M3MEpPEHHBIM IapaMeTpaM H3ydaeMoro IIOJs, a TaKKe IIyTeM HCIIOJIb30BAHUS
COOTBETCTBYIOIIUX aHAIUTUYECKUX WIH KOPPEJSILIMOHHBIX CBSI3EH
Kommiekcuposanue (Mcnonb3oBaHuE HECKOIBKMX METOJOB B pPaMKax OJHOM 3aJadyd C LEJIbIO
YMEHBIICHHUS TPEETIOB HEOAHO3HAYHOCTH €€ PEIICHUs
MoHuTopHUHT CucremMa CTaUMOHAPHBIX HAOJIONEHHWH 3a COCTOSHMEM IPHUPOJHOM Cpenbl |
IIPUPOIHO- COOpPYKEHHMH B IpOLECCe MX CTPOMUTENbCTBA, AIKCILTyaTallUM, a TaKke Iocie
TEXHUYECKUX JUKBHIALUMK WM BhIPa0OTKAa PEKOMEHIALMI 10 HOPMaJHM3alUHd SKOJOTMYEeCKOU
CUCTEM 00CTaHOBKHU M MH)KEHEPHOMU 3aIlIUTE COOPY>KEHUIT

Ob6parHas 3a1a4a

OmnpeneneHne pacripenesieHnss B MPOCTPAHCTBE (PU3UUECKUX MApaMeTPOB CPEIbl
110 HAOJTIOICHHOMY (DH3MYECKOMY TTOJIFO

IIpsimas 3agaua

Omnpenenenne napamMeTpoB GOPMHUPYIOIIErocs (GU3NIECKOTr0 MO IO N3BECTHBIM
napaMeTpaM MOJEIH U3y4aeMOi cpebl

Paspearonias MuHuManbHbple pa3Mepbl 00beKTa, OOHApY)KMBAEMOrO JAHHBIM METOJOM MpPHU

CIIOCOOHOCTH JIAaHHBIX YCIIOBHSAX

reo(pu3nIecKoro

MeToza

®duznko- O6o00menHoe M (opMann30BaHHOE OIMCAHWUE MPOCTPAHCTBEHHO-BPEMEHHOMN

reoIOrHYecKas M3MEHYMBOCTH I1apaMETPOB Cpe/ibl, HA OCHOBE KOTOPOrO YCTaHABJIMBACTCS

MO/JIETIb B3aUMOCBS3b IapaMETPOB HaOJIONAEMbIX (HM3WYECKUX MOJEH M IapamMeTpoB
Mozenen

OKBUBAJICHTHBIE Takue pa3nuuHble pemeHusT OOpaTHON TreoPU3NYecKOr 3amadu, KOTOphIC

peleHus YAOBJIETBOPSIOT OAHOMY U TOMY K€ YCIOBUIO — OIHOW U TOM K€ CTPYKType H
WHTEHCHBHOCTU M3y4aeMOT0 MOJIsI

Db dexTrBHBIE 1| BenuuuHbI, KOTOPbIE UMEIOT Pa3MEPHOCTD MAPaMETPOB CPEJIbl, HO SBIISIIOTCS TIPH

KaXyIuecs 9TOM TlapaMeTpaMd H3y4aeMoro IIOJisl, OIpPEAENsIeMbIMH B  pe3ysbTare

BEJIMYHHBI reoU3MYECKUX HCCIIEIOBAaHUM, W COBIIQJAIOIIME C IapaMeTpaMu H3ydaeMoM

Cpelibl TOJBKO B CIydyae OJHOPOIHOCTH TOCIEAHEH
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IMPUJIIOKEHUE b
(o6azamenvhoe)

OBBEMBI TEOPU3NYECKHUX PABOT ITPU PEHIEHNH OCHOBHBIX NTH)KEHEPHO-T'EOJIOTHYECKHNX 3AJIAY

OOBeMBI
o MarunuTtopa3sBejika, l'azoBo-smaHanmonHas | CKBakHbIE
OnekTpopas3Be/Ka CeiicmMopasBenka
rpaBHpa3BeKa CheMKa METO/IbI
30HIMpOBaHNE
[IpodpunupoBanue 3oHAMpOBaHHE [podunmpoBanne P
Craauu (9Tarbl) (C3) Paccrosiaue Paccrostaue
Iar mo Tar no Komn-Bo
NpOEKTHUpOBaHKA | PaccrosHue Paccrosinue MEXITY MEXKITY
Iar no [ar mo npoduitio, npoduiio, | Touek Ha 1
MEXTY Kon-Bo ¢.H. HA MEXTY ,| mpodunsmu, npodusmu, )
npo¢ ko, 3 npodumo, | Kon-Bo Ha 1 kM M M KM
npoduisamu, " 1 xm npoduisiMy, " M M
M M

W3ydenue B maHe u pa3pe3e CyOropu30HTAIbHBIX TEOJIOTHYECKUX MPaHUI], 00YCIOBICHHBIX CMEHOM JIUTOJOIMYECKOr0 COCTaBa, CTENEHU TPELIMHOBATOCTH, 0OBOAHEHHOCTH,
COCTOSTHUS (TaJI0€ Mep3JI0e) M T.11.

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

IIpoekTHast 50-250 5-10 20-50 50-250 2-10 10-20 — — — — 10-50
V3yueHne B IUIaHE U pa3pe3e HETOPU30HTAIBHBIX T€OJIOTHYECKHUX TPaHHIL

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

[IpoekTHas 25-50 5-10 50-100 100-500 2-10 20-40 20-50 5-10 10-20 5-10 25-100

O6Hapy)K€HI/I€ 1 U3YYCHHC B IJIAHC U PA3pe3¢€ JIOKAJIbHBIX HCOI[HOPO,HHOCTeﬁ, CBA3dHHBIX C PE3yJIbTATaMHU TCKTOHHYECKOU ACATCIIBHOCTH, ITPOUCCCAaMH BbIBECTPUBAHU,
KapCTOO6paBOBaHI/I$I, MCP3JIOTHBIMHU SIBJICHUAMU U TEXHOT'CHE30M

[IpennpoexTHas 100—500 10-20 20-50 100-500 10-20 20-50 20-100 2,5-5,0 25-50 5-10 2-15
IIpoekTHas 25-50 5-10 50-100 20-50 2-5 100-500 5-10 1,0-2,5 10-20 5-10 25-100
OmnpeneneHue cocTaBa, CTPOCHHSI, COCTOSIHUS U CBOMCTB TPYHTOB
[IpennpoexTHas — — — — — — — — — — 2-15
IIpoekTHas — — Cor. c 3aK. — — Cor. ¢ 3aK. — — — — 15-100
V3ydeHne reoorn4eckux U HH)KEHEPHO-T€0JIOTHUECKUX MPOIIECCOB
IIpennpoekTHas 160-500 10-20 20-50 20-50 2-5 10-20 20-100 2,5-5,0 25-50 5-10 —
IIpoekTHas 25-50 5-10 50-100 50-100 2-5 20-50 2-10 1,0-2,5 10-20 5-10 2-10
Ilpumeuanusn

1 HpI/I Ha3HAYEeHHH 00HEMOB H606XOI[I/IMO YYUTBIBATH KOJIUYECTBO HpO(bPUIeﬁ M TOYCK Ha6.IIIO}leHI/II71, BBIIIOJIHEHHBIX paHEe.
2 ryCTOTa CETU B Npe€Aciiax YyKa3aHHbIX AJUAIla30HOB 3aBUCUT OT MaciutaboB CbEMKH, ONPEACIAEMBIX CIIO)KHOCTBIO HWHIKXCHCPHO-TI'COJIOTUYECKUX yCJ'IOBI/Iﬁ U CTCIICHBKO OTBCTCTBCHHOCTHU

IMPOEKTUPYEMOTO COOPY>KEHHUS.
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MNPUJIOXKXEHUE B
(cnpasounoe)

COKPAILIEHHBIE HA3SBAHUSA 'EOPU3NYECKUX METOJ10B

[IpunsiToe 0003HAYCHHE

HasBanue metona

AK AKyCTHYECKHH KapoTax

All AKycTHYeCKOE IPOCBEYUBAHUE

AD AKyCTHYECKasi IMUCCHS

BK3 BokoBoe KapoTakHOE 30HIMPOBaHUE

BUOII BekTopHOE N3MEpEeHUE INMEKTPUUECKOr0 MO

BII MeTo/1 BbI3BaHHOM MOJISIpU3aLUU

BCII BeprukanbHoe celicMHUECKOe NPOQHIHPOBAHNE

B33 BepTukanbHOe 3JIeKTPHUECKOe 30HINPOBAHHE

B33 BII BeprukanbHoe  AJIEKTpUYECKOE  30HAMPOBAHME  METOJOM  BBI3BAaHHOU
TTOJISIPU3ALIIHT

B23 MJIC BeprukanpHOoe  3MeKTpUUYECKOe — 30HAMPOBAHHE MO  METOAy  ABYX
COCTABJISIOLINX

I I"paBupazBeska

I'T™ I'amma-ramma mMeTon

-5 ["a30B0-3MaHaIMOHHASA ChEMKaA

13 JI¥icTaHIIMOHHOE 30HANPOBaHHUE (JIEKTPOMATHUTHOR)

JANIT JlurospHOE MHAYKIIMOHHOE PO HIMPOBaHHE

JOMIT JIMIoJIbHOE DJICKTPOMArHUTHOE PO IIHPOBAHUC

JOI1 JlumonpHOE AIEKTPONpOdHIHPOBAHNE

ENDOMIT3 MeTo]1 €CTECTBEHHBIX HMITYJILCOB 3JIEKTPOMArHUTHOTO TIOJIsT 3eMJITH

EIl MeToa eCTECTBEHHOI'0 3JIEKTPUUECKOr0 MOJIs

3CII 30HAUpPOBAaHUE CTAHOBJIECHUEM T0JIS

n3 M3omapameTpuieckoe 30HANPOBAHKE (QISKTPOMArHUTHOR)

Kap Kaporax

KB33 Kpyrosoe BepTHKaIbHOE IEKTPUIECKOE 30HAUPOBAHHE

KMIIB (MIIB) KoppensmoHHbIi METO1 NPEIOMIEHHBIX BOJIH

KC Kaporaxx conmpoTHBIIeHHIHA

KOII KoMOHHUpPOBaHHOE JIEKTPOITPOGHINPOBAHKE

M MarnuropasBenka

MIC Meton ABYX COCTaBJISIOIINX

M3T Mertop 3apsKEHHOro Tena

MOB MeTo1 OTpa>KEHHBIX BOJIH

MII MeXCKBaKMHHOE MTPO3BYYHMBAHUE

MIIB Merton npesoMIeHHBIX BOJIH

MIIIT MeTo1 nepexX0JHBIX NPOLIECCOB

HM HeiiTponHslii MeTox

HHM HelTpoH-HENTPOHHBIN METOL,

HCII HenpepbIBHOE CeHCMHYECKOE TPODHIHPOBAHKE

OI'TI MeTto 1 001IeH MTyOMHHOMN IO KK

OI'T MeTto 1 001IeH TITyOMHHON TOYKH

IIMP MeTo1 IPOTOHHOTO MArHUTHOI'O PE30HAHCA

I1C KapoTtax noreHIagoB coOCTBEHHO# MOISPU3aLUH

Pe3 Pesuctusumerpust

Pacx Pacxogomerpust

Panuokun PanmoxommapamoHHbI METOJ

PBII Pan1oBoIHOBOE TPOCBEUNBAHUE

PJI3 PaanonokallnoHHOE 30HANPOBAHKE

C CeiicMopa3Beika (Ha3eMHas)

C3 CelicMO30HIUPOBaHHE

CK CelicMHUECKHI KapOTax

CII CelicMuuecKkoe IpOCBEYHBAHNE

CIIIIb CeticMonpodrInpoBaHKe Ha MOCTOSIHHOM 0a3e
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can

CHMMETPHYHOE JICKTPONPO(UIHMPOBAHUE

T° Tepmomerpus

Y3K YapTpa3ByKOBOH KapoTax

YKC YbTpa3ByKoBasi KEPHOCKOIIHS

43 YacToTHOE 30HAUPOBAHKE

4yoMm3 YacToTHOE 3JIEeKTPOMAarHUTHOE 30HIUPOBaHUE

9/13 DIEKTPOAMHAMIYECKOE 30HIMPOBAHNE

OMK DNEeKTPOMArHUTHBIN KapoTaxK

ol OnekTponpouIpOBaHne

OIl BII OnekTponpoHIMPOBaHHE METOAOM BBI3BAHHOH MOISIPH3AIIIH
Sl MJIC DnekTponpoGUIMPOBaHKE 10 METOY ABYX COCTABJISIOLINX
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MNPUJIIOKEHUE I
(cnpagounoe)

KPATKASA XAPAKTEPUCTHKA TEO®PU3NYECKUX METOJOB, HCITIOJIB3YEMBIX TP NHXKEHEPHBIX N3bICKAHUAX

aﬂeKTpOMaI‘HI/ITHbIe METOIbI

I'myOUHHOCTD U

Hcnonb3yemble Bupr npocBevnBaeMbie 0asbl // Pemaemsbie 3aaum //
Momuduxarmu N3y4aemble napaMeTpbl N
YaCcTOTHI WCCIIEIOBAaHUNA | pa3peraromnias CiocoOHOCTh Oco0sie ycItoBHs
(n — nenoe yncno ot 1 1o 9)*
Memoovl ecmecmgenH020 nois
Meron ecrecTBeHHOTO|EcTecTBeHHBIC MTOTCHIIUAIIBI OOHapyxeHue MecT KOppO3HH
AJIEKTPUUECKOTO TI0JISi IOCTOSIHHOTO|3JIEKTPOXUMHUYECKOTO u METAUTHYECKUX KOHCTPYKLUH,
toka (EIT) AIIEKTPOKUHETHUECKOTO Hasemmoe " obmacteii  mHUTaHMS W pasTpy3KH
npoucxoxaeHus (EIT) MOJ3EMHBIX BOJ, MECT IPOCAuYUBAHUS
9KBaTOPHAIILHOE
BOJ 4epe3 3EeMIISIHbIE COOpPYXKEeHHs,
0 pouIMpoBaHHe,
W3ydeHHE IMHAMUKH 3arps3HCHUS
TUTOIIaJHAS

MGTOI[ CCTCCTBCHHBIX HMITYJIbCOB
QJICKTPOMArHuTHOI'0  IOJIA 3emMiu
(EMDMIT3)

AMIUTUTYJHBIE HM  YaCTOTHBIC
XapaKTEPUCTHKH ECTECTBEHHBIX
3JIEKTPOMATHUTHBIX HMITYJIBCOB
3emnn

CbEMKa; KapoTax

YcraHoBneHne HalpspKEHHOTO
COCTOSIHUSL MAacCUBa, JIOKAJTU3alUsi MECT
BO3MOXHBIX HApYIIEHUHN CIUIOIIHOCTH,
CTETIEHHU TPEIIMHOOOPAa30BaHUS

Dnexmpopazsedxa NOCMOAHHLIM (UTU HUZKOYACTHOMHBIM) MOKOM

OnexTpornpouIupoBaHIe (31D Hazemusie KapTtupoBanue TpaHUI] TOpOT
Ppa3IMYHBIMHU YCTaHOBKAMH pa3NAYHOTO  COCTaBa,  BIIAYKHOCTH,
MOPUCTOCTH, oOHapyXxeHHE u
KapTHpOBaHHE CyOBEpTHKAIIBHBIX
Kaxymmecs JJIEKTPUUECKHE N
I'COJIOTNYCCKUX TECJI (30H IIOBBIIIICHHON
COIIPOTUBJICHUA, SIBJIAFOIIUECS
TPELIMHOBATOCTH, JIAUCTOCTH H JIP.)
napaMeTpamu MoJisi TOCTOSTHHOTO 0-30 I'g Ot n0,1 1o n'10 m // o1 0,1 M
BeprukansHoe 3JIEKTPUUYECKOE Hazemnsle, Ha Pacunenenue paspesa 1o BEPTUKAIHY,
TOKa; yJEIbHbIE IEKTPUUYECKUE mon10m
3oHaupoBanue (BO3) paznmuaHbIMU aKBaTOPHSX OTIpeJIeNICHNEe COCTaBa, CTPOCHHSI U psaa
conpotusyienus (YOC) nopon 3aBUCAT OT  COOTHOIICHUS N
YCTaHOBKaMH CBOWCTB mopox (B TOM  dHCIC
VoC TIOpOT, MOIITHOCTH o
KOPPO3HOHHOW arpecCHBHOCTH, BOIHO-
Te0dJICKTPUIECKUX CIOEB U OT
., |bu3rueckux), HaOunoieHue 3a
pa3mepa M3MEPHUTEINbHON .
JIMHAMHMKOM POLIECCOB
YCTaHOBKH
DnekTponpoUITHPOBAHIE UV IHTEHCUBHOCTD AJEKTPUYECKOTO Hazemusbie To xe, uto u OIl m BDO3, HO ¢
30HAUPOBAHUEC TI0 MCTOAY JABYX|IIOJA IIOCTOAHHOI'O TOKa, BO3MOX>XXHOCTBIO HU3Y4YCHUA CJIOKHO
cocrapisrontux (OI1 MJIC) u (BO3|m3meperHass B pa3iWdHBIX TIOCTPOSHHBIX CpeA TpH HaONIOICHHUIX
MIC), MeTO BEKTOPHBIX |HAIIPABICHHUIX Ha OJHOM IIpo¢HIIe MK B OAHOW TOUKE
W3MEpPEHUH BIIEKTPHYECKOTO OIS
(BUDID)
DnekTpokapoTax  compotusiieHud | Kaxxymmecs SJIEKTPUUYECKUE 0-30 I'g CkBaXMHHbBIE // ot 0,01 M B 3aBucuMocTH OT|PacuicHeHHe pa3pe3a, OOHApY)KEHHE
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(KC); TokoBBIN KapoTax conporuBienus, YOC; cuna pa3MepoB 30Ha 30H TIOBBIIEHHOW TPEIMHOBATOCTH,
TOKAa B ITUTAIOLICH L[ETH MOPUCTOCTH, 00BOJTHEHHOCTH,
JIBIUCTOCTH, OIPEAEICHHE  COCTaBa,
CTPOEHMS ¥ CBOMCTB MOPO/T
Meron 3apsokennoro tena (M3T)  (IToxe JNIEKTPUYECKU Jo 100 m W3ydyenue HampaBleHHs U CKOPOCTH
3apsKaeMOro MPOBOASIIIETO TeNa JIBUDKEHUS! TTOI3EMHBIX BOJ
PesuctuBumerpus VOC xkunkocreit JlaGoparopHsie, OreHka KOPpPO3MOHHON arpecCUBHOCTH
CKBaXHHHBIE, TPYHTOB;  JKCIPECC-OIIEHKAa  COCTaBa
9KBaTOpPHAIbHBIE TPYHTOB; U3y4EHHE PEXHUMa ITOI3EMHBIX
BO/I, 3arPSI3HEHUS
Memoo evi36aHHOU NOISPUIAYUU
DnekTponpohuIpoBaHIEe u|llonsipuzyemMocTs TpyHTOB 0-30 I'y Hazemnrnlie Te xe, uro u'y II1 u B33 YTouHEHue JIUTOJIOTUYECKOT0 COCTaBa U
30HAMPOBAaHHE METO/IOM BBI3BAaHHOU BIQKHOCTH npu COBMECTHOM
nosstpuzaruu (311 BIT) u (BO3 BII) HCII0JIb30BaHUU c METOJIOM
COIPOTHUBIICHUS
Dnexmpopazeeoka nepemeHHbIMU YCMaHOSUSUUMUCS DNeKMPOMASHUMHBIMU HOTAMU
YacTtotHOE anexkTpomarautHoe|[TapameTpsl rapmonundeckux|l kI'n - n100 x['u{Ha3emus1e n'M — n-100 m // 0,5 M — 10|Pacusienenue paspe3a MO BEPTHKAIHM C
30HANPOBaHHE (UDM3)**:momneH, CO3/1aBacMBbIX M [IyOMHa  3aBHCHT  OT|BBIAEICHUEM CyOrOpH30HTAIBHBIX
gacToTHOe  30HIuUpoBaHue (U3),[snexrpuueckumMu ¥ MarHUTHBIMU 9acTOTBl  3.-M.  BOJH  H|TPaHUI] IOPOJ, PAa3INYAIOLUIUXCS IO
JUCTaHIIMOHHOE 30HAUPOBAHUE | TUIOISIMU paccTosHus Mexy|YOC u JUDJIEKTPUIECKOM
(13), M30TMapaMeTPHIECKOe M3ITydaTesieM U IPUEMHHUKOM  |[TPOHHUIIAEMOCTH
3ouaupoBanue (13)
JunonsHoe anekTpomaruutHoe|Te Ke, 4TO u npu Hazemublie n'M—n-10 M // 0,5 miara Kapruposanue TpaHuULL nopox,
poduINpOBaHNe (ASMI]):|30HAMpOBAHIUSIX, HO H3MEPEHUS pasIMYHOTO  COCTaBa,  BJIAKHOCTH,
BBICOKOYaCTOTHOE (BUDID)**, [BpImonHAIOTCS HAa MPOGIISLX WIN IIOPUCTOCTH, 0o0OHpYXeHHe u
HenpepeiBHOe (HIIT)** [0 TUIOIIATU MpPHU TOCTOSHHBIX KapTHUPOBaHUE CyOBEpTHUKAITBHBIX
gacToTe u PacCTOSIHUAX Te0JIOTHYECKUX Tel (30H IOBBIIICHHOU
U3ITy4aTeNb-IIPUEMHUKOM TPELUIMHOBATOCTH, JbIUCTOCTH U Jp.),
MOUCK METAUINYECKUX KOHCTPYKIHH
oz MOBEPXHOCTHIO, npu
OaronpusATHEIX YCIOBUSX
OTIpezieIeHUE penbeda KpOBIIN
BBICOKOOMHBIX TOPOJ
PanuoBonHOBOE npocBeunBanue|3yuenne osnekrtpuueckoro uf 0,1-30 MI'uy  |CkBaxuHHBIE, 10M—n10M// 1 M— 15m |OmeHKa COCTOSHHST W MOHHTOPUHT
(PBII) (171M) MarHUTHOTO KOMITOHEHTOB CKBa)>XMHHO- TPYHTOB u TUAPOre0IOTHYECKUX
JIEKTPOMArHUTHOTO TIOJIL TIpHU Ha3eMHbIE yCIIOBUH HEIOCPEACTBEHHO oJ
BO30YKICHUN B OJIHOM OCHOBaHHEM COOpPYXEHUH WIM Ha
CKB@)XHHE WM IPHEME B APYTOH, TITyOOKHX TOPU30HTAX, rIe
Ha MOBEPXHOCTH WU XK€ B TOU HEI0CTaTOYHO paspemaromeit

7K€ CKBAXXHNHEC

CIIOCOOHOCTH HAa3eMHBIX METOOOB, a
TAKKC Ha yJacCTKax TJTIOTHOU FOpO}ICKOﬁ
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3aCTPOMKH M TIpU BBICOKOM YpOBHE
TEXHOTeHHbIX Tomex /// P > 20 Om-m;
CKB > 45 MM

3oHaMpOBaHNE
cranoBiieHust  mons  (3CIN)
nepexoJHbIX nporecco (MIIIT)

METOIOM

u

AHanmu3 mporecca CTaHOBJICHUS

IIOJIST B OMMKHEH 30HE,
CO3/1aBa€MOTO  DIICKTPUUYCCKUM
JIUTIONIEM, mocie ero
OTKJIIOUEHUS

0, wnabmromeHus
HayuHas1 ¢ 3—5
MC

Hazemnrle

1M —n100m//0,5m— 10
M

Pacunenenue paspesa 1o BepTHKaIM Ha
ciou ¢ pazHeiMu YOC

9ﬂe;<mpopa36601<a NepemMerHHbIMU HeYCMAHOBUBUUUMUCS DJIEKMPOMACHUMHbBIMU NOJIAMU

Pagmoxum** Uzyuenne osnextpomarautHoro(nl0 klI'm — n|Hazemusie n'M—n-10 m // 0,5 mrara I'eonornueckoe KapTHPOBaHHE,
nons, cozgasaemoro JIB u CAB(MI'g BBIZICTICHHE CYyOBEPTHKAIBHBIX TPaHMIL,
paaroCTaHINAMA JOKIN3alMs  IOJA3EMHBIX  KaOelew,

TpyOOIpPOBOIOB

Paguonokanuonnoe 3oxaupoBaHue|l3ydenne  nuHammueckux — u|KopoTkue Hazemnsle, Ha|nM —n-10 M OnpezneneHue  MOJOXKEHHUS  T'PAHUII,

(PJI3) KHHEMAaTHIECKUX XaPAKTEPUCTUK|UMITYIbChI aKBaTOPUSIX, OLIEHKa COCTaBa M COCTOSHHSA MOPOZ.
ANEKTPOMArHUTHBIX UMMYJIBLCOB,|(Hcek); 10-n-100[aspomeTombt Oco00 OnarompusATHBIE CPEObl IS
MPOLIEIINX yepes|kl 1 3TOTO METOJIa JIe] U CYXHE MECKU
HCCIIEIYEMYIO CPEeny

Panuonokanuonnas (PJI) ceemka  |M3ydeHune  anexTpomarHUTHBIX|To ke Anspo- uln-0,1 m N3yuenue COCTOSIHUSA
UMITyJIbCOB, OTP@XECHHBIX  OT KOCMHYECKast MPUIOBEPXHOCTHOTO CJIOS TOPOA WM
JTHEBHOH IMOBEPXHOCTH MOYB, B TEPBYIO  OdYepenp  €ero

00OBOJIHEHHOCTh

PagmorermoBass u wmH(ppakpacHas|M3ydenne ecrectBeHHoro 5.-M.|CBY Aspo, HazemHble |[IpUIOBEpXHOCTHBIH cioi Breigenser TaaMKOBBIE YYacTKH Cpeau

CBbEMKH

W3ITy4EeHUS 36MHON TIOBEPXHOCTH

MEp3IBIX, BO3MOXXHO BBIABIICHHE HE
CJIMILIKOM TITyOOKO 3aJIeraroIux
BHYTPHUIPYHTOBBIX JIHJIOB

www.pkb-titan.ru

T

THTAH

[CTIEET R S e


file:///C:/Documents%20and%20Settings/user/%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB/%D0%A1%D0%B0%D0%B9%D1%82%20%D0%9E%D0%9E%D0%9E%20%D0%9F%D0%9A%D0%91%20%D0%A2%D0%98%D0%A2%D0%90%D0%9D/%D0%A1%D1%82%D1%80%D0%BE%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%20%D0%BF%D1%80%D0%B0%D0%B2%D0%B8%D0%BB%D0%B0/www.pkb-titan.ru

CeiicMoakycTHYeCKHE METO/IbI
I'myOuHHOCTD 1
Hcnonp3yemeie Bunsr MIpOCBeYNBaeMbIe Oa3bl // Pemaemsre 3agaun ///
Momudukarmn N3y4aemble napaMeTpbl o
YaCcTOTHI WCCIICAOBAHMUIA | pa3perraromnias CiocoOHOCTh Oco0ple ycIoBus
(n — uenoe yucio ot 1 10 9)*
Celicmuueckue
Koppensimonusiit METOJ Hazemurbie B 3aBUCUMOCTH ot|Pacunenenue paspesa, U3Yy4EeHHE
npeiowieHHbIXx  BonH  (KMIIB, UCIIONIb3YeMbIX YacTOT OT #|TOJIOKEHUS] TEeOJNIOTHUECKHX — TPaHuI,
MIIB), merox OTpa)KCHHBIX BOJH MeTpoB 10 7100 M // 0,5 M —|00yCIOBIEHHBIX CMCEHOI
(MOB), B Momn¢wukammu oOmen 10 Mm JIATOJIOTHYECKOTO COCTaBa, COCTOSHHS,
riryounHo# Touku (MOB OI'T) CTETIEHU TPELIMHOBATOCTH,
BJIATOHACHIIIICHHOCTH; H3y4eHHe
W3yueHne  JUHAMUYECKUX U
OMOJI3HEBBIX W KAapCTOBBIX YUYACTKOB;
KMHEMATUYCCKUX XapaKTePUCTUK <1kl
. U3yueHHe (DU3UKO-MEXaHUICCKUX
yIpyrux KonebaHuil B cpene, o
CBOWCTB, HX aHU30TPOIIH
= " BBI3BAHHBIX  HCKYCCTBCHHBIMU >
Ceticmuueckuii  kapotax  (CK), CKBaXUHBIC Onpenensiercst riryounoi |Pacunenenne  paspesa, oOHapyKeHHE
. HUCTOYHHUKAMH BO30YKICHUS
ceificMuIeckoe NPOCBEUNBAHME| < o ckBaxuHbI // 0,1 M — 1 M TpaHUIl HIDKE 3200 M B CTOPOHE OT
(CII), BepTHKaIBFHOE CEHCMITYECKOE CKBa)XHHEI, BEIJICIICHUE 30H
npodumuposanue (BCIT) TPEUIMHOBATOCTH W Pa3yIUIOTHECHUS,
OIleHKa (hM3UKO-MEXaHIHUCCKUX CBOUCTB
HemnpeprisHoe ceficMuiecKoe 150-750 'y  |Ha akBaropusix |do n'100 m// 0,1 — n'Mm N3ydyeHune cTpoeHus 1HA, pacusieHEHUE
npodunuposanue HCIT paspesa 10 JUTOJIOTMH, OLIEHKA COCTaBa
Y CBOWCTB IPYHTOB
Axycmuueckue
AkycTuueckoe npocBeunBaHue|3yueHne KUHEMaTHUYECKUX U 1-17 k' Ha mnoBepxHocTH M3yyenune CBOWCTB MaccuBa MOPOJ,
(AIl), akyctrueckwmii kapotax (AK),[muHamMudeckux — xapakTepuCTHK Y BHYTPHU MacCUBa To #-10 M // 0,05 CTPOMTEBHBIX MaTepHalioB u
n .
npopHINPOBAHKE 10 CTEHKAM BBIHY)KJICHHBIX YIOPYTHX ’ COCTOSIHUSI KOHCTPYKIIUH, OOHApY)KEHHE
HCII KoJieOaHuH > 1kl Ha akBaTopusix nedexto
Axkyctrdeckas smuccus (AD) N3ydenue aKyCTHYIECKOI Ha moBepxHOCTH,|Y HaleHHOCTh OT HCTOYHHKA|JIOKamU3aImst MECT CMEIICHUS TPYHTOB
SMHUCCHU B  mmrypaX, B|Bo30OyxkzaeHus - 10 m 1 TpemuHooOpa3oBaHus, oOHApYKEHHE
CKBRXXHHAX YYaCTKOB X MOJITOTOBKU
Yavmpazeykosvie
VabTpazBykoBoit kapotax (Y3K)  [M3yueHwe  AWMHAMUYECKUX U > 10 k[ Ha moeepxuoctu,|lo 1 m// 0,01 m M3yuenue cocraBa, CTPOCHUS U CBOWCTB
KUHEMATUIECKUX XapaKTCPHUCTUK B  Immypax H [PYHTOB, B TOM YHCJI€ MEP3JIbIX,
YIIPYTHX KoJeOaHuH, CKBaXIHAX pacuiIeHeHHE pa3pe3a 10 BepTHKAIN
OTIpeIeNIeMBIX CBOWCTBAMH
HCCIICAYEMOT0 MaTepraia
V3 IIPOCBEYUBAHUE u Ha oGpazmax Jo 0,5m// 0,001 m W3ydenue coctaBa, CTpOEHUS U CBOUCTB
npodunmpoBanue IPYHTOB, AHHU3OTPOIHHU, YCTAHOBIICHUE
OJTHOPOJTHOCTH 00pa3iioB
Maenumopaszsedxa

www.pkb-titan.ru H TATAH
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IIpodubHas u niowanHad|M3yyesue  MarHUTHOIO — IOJIS — Hazemurbie Kaprtuposanue B YCIOBUSX
MarauTHas chbemka (M) 3emun, MarHUTHON MarHUTOAKTUBHBIX MOpoJ. Pacunenenue
BOCTIPHHMYHBOCTH 1o JUTOJIOTHICCKAM MIpU3HAKAM
0CaZOYHBIX u YeTBEPTHUHBIX
OTJIOKEHUH, U3yUYEHUE TPEUIMHOBATOCTH
CKaJBHBIX OpoI, H3y4eHHE
Te0IMHAMHYECKHIX MPOIIECCOB Ha
OTIOJI3HEBBIX u KapCTOOMACHBIX
YJacTKax
Ipasupassedxa
[IpodwmnpHas 51 momaanas|M3yuenne aHoManuil mosst CHIIbI — Hazemnslie Ho 10 m OO0HapyxeHue " OnpeneeHue
rpaBupaszBenogHas cremka (I) TSOKECTH TEOMETPUH aHOMAJICOOPa3YIOMUX Tell,
DIyOUHBI WX 3ayieranus /// OTiu4us mo
nnotHoctH 0,02 — 0,03 r/cm?
Hoepno-ghusuueckue
TI'amma-ramma METO]T (I'TM), CKBaXMHHBIE, Onpenensiercst riryouHo# | OnpeaeneHre mIOTHOCTH, BIAXHOCTH H
HEHUTPOH-HEUTPOHHBIHA METOH TOI3eMHBIC ckBaxxuHEI /0,1 M TJIMHUCTOCTU TPYHTOB B €CTECTBEHHOM
(HHM), wmeron  ectecTBeHHOH|M3yueHune sAEPHBIX  CBOMCTB COCTOSIHUU
PaIMOaKTHBHOCTH nopoJ o
Meron TPOTOHHOTO MAarHUTHOTO Hazemnrie JeTexTupoBaHue NOJ3€MHBIX BOJI
pe3onanca (IIMP)
1 a3060-9manayuonHble
Panon-TopoHOBBIE MeTOn, Ta3oBo-|M3ydeHne Ta30BOro  cocraBa — Hazemusie CTpyKTypHO-T€OJUHAMUIECKOE

sMaHaoHHbIH Metox (I'-2)

MOAIIOYBCHHOT'O BO31yXa

KapTHPOBAHHE, BBIZCICHUE YCTOWINBBIX
0JIOKOB IOPOJ M F€OAMHAMUYECKHX 30H
C Pa3IUYHBIM YPOBHEM aKTUBHOCTH,
CBSA3aHHBIM C PA3PBIBHOM TEKTOHUKOIA,
OTIOJI3HSMH, KapcToM " He
pUMEHSeTCS B 3200J109eHHOM
MECTHOCTU U Ha OOHa)KEHHUAX CKaJIbHBIX
10pOJL

* BennunHa ycioBHas1. B celicMoaKyCTHUECKHX METOAAX pa3peraomasi CHocOOHOCTh ONPEAENSIeTCs] B OCHOBHOM YacTOTOH MCHOJIB3yeMbIX BOJH.
** MeToJIbl, peIKo MIPUMEHSIOINECS] B MHXKEHEPHOU reou3nKe, Tak Kak He 00ecIeueHbl COOTBETCTBYIONIEH cepuifHON anmapaTypoil.

www.pkb-titan.ru
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MNPUJIOXKEHMUE [
(pexomenodyemoe)

NHXEHEPHO-IT'EOJIOTMYECKHE 3AJAYN U TEOPU3NYECKHUE METO/Ibl X PEHIEHUSL

JIunelinble 00BEKTHI

N Y4acTKH MOCTOBBIX ITonzeMHbIe
3agaun ILnomaaHpie 0OBEKTHI VuacTky HachIIew, .
MEePEex0/I0B, YyacTku TOHHEeH TPYOOIIPOBOIBI U
HYJIEBBIX MECT M BHIEMOK
MYTETPOBOJIOB, 3CTAKAT Kabemnun
H3yuenue 6 niane u pazpese noa0ICEHUS 2e0J102UHeCKUX 2PaAHUY

Onpenencuue penbeda kposnu ckaiabHbX| BD3, MIIB, MOB, OTT', B33 M/IC, MIIB, B33, 211, M MIIB, B33 311, M, MIIB, B33, M, MIIB, 211, B3
M MOIIHOCTH  NEPEKPBIBAIOIINX  MX YOM3, 311, Kap, PJI3, I, M CIIIIF 311, 3CI1, MIIIT
HECKaJIbHBIX TPYHTOB u KOPBI
BBIBCTPHBAHUS
Pacunenenne  paspesa ckampHBEIX —u| BD3, MIIB, MOB, Kap, B33 MJ[C, MIIB, B33, 3/[3, BO3 MIIB, B33, 3/[3 B23 | C, B33, 3CII, Kap | C, B233, 5/(3, B33 BI],

JUCIIEPCHBIX MOPOJ Ha CJIOW PAa3IUIHOTO
JIMTOJIOTHYECKOTO COCTaBa

B33 BII, YOM3, BCII, M, PBII,
CIIIIb

BII, Kap

BII, Kap

Kap

Onpenenenue TITyOUHBI zaneranusi| BO3, MIIB, BO3 BII, YOM3, PJI3, | ED3, 211, C, BO3 BII, M, | B33, D11, C, B23 BIl, | B33, 211, MIIB, | BD23, MIIB, B23 B,
MOA3EMHBIX BOJ M MOIIHOCTH BOJOHOCHBIX 3CII, MIIII, [IMP Kap Kap B33 BII, M, Kap YoOM3
TOPU30HTOB

Onpenencaue TITyOUHBI saneranmsi| BO3, MIIB, MOB, HCII, Kap, B33, | MIIB, B33, 5/13, B33 | MIIB, B33, 5/13, BO3 | MIIB, B33, 3CII, |C, B33, 513, B33 BII,
BOJOYIIOPOB U UX LIETOCTHOCTU MJIC, BO3 BIl, Y9M3, BCII, IIMP BII, Kap, UYOM3 BII, Kap Kap Kap
Onpenenenue TTyOUHBI 3aJIera’usl, B33, Kap, BO3 BII, Y9M3, MIIB, MOB

MOMNIHOCTH UM PACIPOCTPAHCHUA JIMH3 U
TOPU30HTOB 34COJICHHbBIX BOA Y KPHUOIISTOB

Omnpenenenre B IUIaHE U paspese
IIOJIOKCHU L TpaHuUIL MCEP3JIBIX u
HEMEp3JIbIX TOPO

B33, 3I1, YSM3, MIIB, CIIIIb, MOB ASMII, BUBII, HOII, PJI3, BCII, B33 BII, EIl, Kap

HS’)/U@HM@ JIOKAJIbHBLIX 2€0]102U4eCKUxX HeodHopodﬁocmeﬁ

OOHapyxeHHe ¥ OKOHTYpHBaHHE 30H
HOBBIIIEHHOM TPELIMHOBATOCTH,
TEeKTOHWYECKUX HAPYIICHHH M aKTHBHBIX
Pa3pbIBHBIX CTPYKTYP

B33, B33 MJIC, KB33, 311, EII,
MIIB, MOB, BCII, CII HCTI, Kap,
UoMs3, PJI3, -0, BO3 BII, PBII,
JIOMIT, HUOMII3, M, I, CIIIIF

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

BD3, BD3 MJIC,
KBD3, D11, EI1, MIIB
HCTI, Kap, UDMS3,
PJ13, CIIITG

BD3 MJIC, KBD3,
11, JUll, IoMI1,
MIIB CIT, M

BD3 MJIC KBD3, C,
21, M, CII, MII, VKC

OOHapyxeHHue i okoutypuBanue| B3, B33 MJIC, 3I1, BUDII, PBII, B33 MJIC, KB33, 3I1, MIIB, BCII, BII, CII, MII, I', PBII, Kap, CIII[IF
KapCTOBBIX moyocTe u  momsemuslx| MOB, OI'T, OI'TI BCII, I, I'-3, CII,

BBIPa0OTOK PJI3, M, CIII[IF

OOHapyxeHHue i OKOHTYPHBaHHUE OI'T, B23, BO3 MJIC, 211, MIIB, I', M, I'-D3, /IOMII, CI1, PBII, PJI3, CII[Ib OI'T, B33, B3 MJIC, OI1, ', M, I'-D3,

MOrpeOCHHBIX OCTaHIIOB CKAJBHBIX ITOPOJ
" nepeyriayoieHuit B CKaJbHOM
OCHOBaHHH

JIOMII, CII, PJI3

OO06Hapy)XeHHEe U OKOHTYPHUBAHUE TAIHKOB,

B33, OI1, MIIB, Kap, YOM3,

| BD3, DI, C, PJII, PJI3, M, EIT, M3T, YOM3,

[ B33 u 311, C, PJI3, M,
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MIEPENeTKOB M MEp3JIBIX TIOpPOA Cpenu
TaJbIX, OTACIBHBIX JIEASHBIX TET W 30H
TTOBBIIIICHHOH JIHAMCTOCTH

JIOMII, BYDIT, HOII, PJI3, CIIIIb,
MOB, BCII, B3 BII, EII, PJI3,
Paouoxun

Paouokun

EIT, M3T, Paouokun

H3yweHue 6 njiaHe U paspese nNoJ0HCeHUs 2ceojioc2uvecKux cpanuy

OOHapyXeHHe U OKOHTYypHBaHHE IOPOJ,
3arps3HEHHBIX Ppa3uuHBIMH
3arpsA3HEHUTEISIMU

Oll, B33, E1I, C

Jlokanu3anus MecT pa3rpy3KH IMOI3EMHBIX
W TEXHOTCHHBIX BOJ, MECT (IIBTPAINH
BOJI depe3 3eMITHBIC COOPYKCHHUS

EII, 211, Pes, Pacx, M3T, B33, MIIB

EII, 211, Pe3, Pacx, M3T, B33, MIIB

Jlokanmzanuss  mect  kopposuu  wim| OI1, EIT, B33, nab. u3M. mioTHOCTH OIl, EIl, B23, usm.
OMaCHOCTH KOppO3uu TTOJI3EMHBIX KaTOAHOIO TOKa, PETHUCT. Oy /1. TOKOB
METAITNIECKUX KOHCTPYKITUI OJIY’)KTalOLTX TOKOB

Onpedenenue cocmasa, CmpoeHusl, COCMOsIHUSL U CBOUCME 2PYHMO8
Onpenencare mronoro-| B33, B33 BII, MIIB, BCII, CII, Kap B53, BO3 BII, MIIB, Kap
eTporpaduIecKoro cocTana BC, I1, CTI, Kap
Omnpenenenue (busnyeckux CBOMCTB I'TM, HHM, V3K, KC, OMK, MIIB, BCII, CII, B33, 3/]3, CIIIIF
JIUCTIEPCHBIX opoa (TUTOTHOCTH,
BIA>KHOCTH, HOPHCTOCTH)
Nzyuenne tpemmuoBatocty u nopucroctu| MIIB, BCII, CII, AK, Y3K, u3m. Ha MIIB, BCII, CII,
CKaJIBHBIX TI0POJT 00p., B23 CHIIF AK, V3K, u3m. Ha

00p., B23

OmnpeneneHne BOIHO-QU3NIECKUX CBOMCTB

BD3, MIIB, BII, Kap

Omnpenenenue Je(hOpMaIMOHHBIX u MIIB, BCII, CII, AK, Y3K, usm. na 06p., B33, /3, CII[IF
IIPOYHOCTHBIX CBOMCTB ITOPOJ

OrieHKa HEOJHOPOAHOCTHU MaccuBa MIIB, BCII, CII Ha pa3HbIx

CKAJIbHBIX M TIMCIIEPCHBIX MTOPOJT vacrorax, OI'T, B23, DI1, CII[IF

Wzyuenne  HampspkenHoro — cocrosHms| MIIB, BCIL, I'TL, I'-3, EUOMII3

Opo,

Omnpenenenue MHUHEpaIU3aLuu OI1, BO3, Pe3, KC

MOA3EMHBIX  BOJL M 3aCOJCHHOCTH

JIUCIEPCHBIX  TOPOA B  MEp3JIoM |

HEMEP3JIOM COCTOAHUHN

Onpez[eneHHe JIBAUCTOCTH U KPUOT'CHHOT' O
CTPOCHU S JUCHCPCHBIX TOPOJ

Kommirexcsr Y3K u MII, BO3 u KC

Onpenenenue KOPPO3HOHHOMN
arpecCUBHOCTH TPYHTOB U TMOA3EMHBIX BOJ

110 OTHOIICHHUIO K CTAJIN

OI1, B33, u3m. Ha 00p.

3I1, B33, u3m. Ha 00p.

H3yyenue ceonocuteckux U UHMCEHEPHO-2e0]102UYeCKUX NPoyeccos (0cyujecmeaaemcs no MemoouKe pexrcuMHblX HabaroeHuil)

HaGmroneHne 3a W3MEHEHHEM rny614H1>1|

B33, MIIB, BCII, B3 BIl, Y9M3, PJI3

www.pkb-titan.ru
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3aJIeTaHusl YPOBHS IPYHTOBBIX BOJI

OmnpezneneHre HampaBleHHSI W CKOPOCTH
JIBIDKEHUS ITOJI3€MHBIX BOJI

Pacx, Pe3, M3T, EIT

OO6HapyxeHue MecT pasrpys3Ku
MOA3EMHBIX BOJl, YTE€YeK OBITOBBIX H
HPOMBILIICHHBIX BOJ

EII, T°, BD3 BII, Pes

HabmoneHne 3a BIaXKHOCTHBIM PEXHMOM
JIUCTIEPCHBIX TTOPOJT 30HBI adpalluu

HHK, KC B33, MIIB, BCII, CI1

Ha6J'IIOI[GHI/Ie 3a HN3MCHCHUECM FHy6I/IHI>I
CC30HHOI'O0 M TEXHOI'CHHOI'O0 IPOMCP3aHUA
1 MpOTauBaHUA AUCHEPCHBIX U CKAJIbHBIX

B33, MIIB, BCII, Kap, T°, 911 Y5M3, PJI3, CIIIIE

Opo,
HabGmronenue 3a U3MEHEHHUEM MIIB, BCII, AIl, CII1, Kap, I', EIl, EUDMII3, I'-3, PJI3, M
HaIpsHKEHHOI'O COCTOSAHMUA,

BO3BHUKHOBCHHMEM M PAa3BUTUEM TPECHINH

HBy‘ICHI/Ie OITaCHBIX TCOJIOTHUYCCKUX H
HMHKCHCPHO-T'COJOIrMYCCKHUX IMPOILIECCOB

MIIB, OI'T, Kap, CIII15, 311, B33, BO3 MJ]C, I', M, I'-3, B33 BII, M3T, EUDMII3, EII, T°, PJI3

CelicMuueckoe MUKpOpailoHUpOBaHUE

MIIB, BCII, CK, perucr. ci. 3emeTp., B3pbIBOB, MuKpoceiicM, Kap (I'TM), cunvrbix 3emuemp.

Ipumeuanue — KypcuBoM 0003HaUCHBI BCIOMOTAaTENIbHBIC Te0(HU3UUCCKIE METOTBI.

www.pkb-titan.ru

T

THIA

Tt 1w g e pps wor


file:///C:/Documents%20and%20Settings/user/%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB/%D0%A1%D0%B0%D0%B9%D1%82%20%D0%9E%D0%9E%D0%9E%20%D0%9F%D0%9A%D0%91%20%D0%A2%D0%98%D0%A2%D0%90%D0%9D/%D0%A1%D1%82%D1%80%D0%BE%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%20%D0%BF%D1%80%D0%B0%D0%B2%D0%B8%D0%BB%D0%B0/www.pkb-titan.ru

IMPUJIOXKEHHUE E

(cnpasounoe)

ONNPEJAEJEHUE UH)KEHEPHO-TEOJIOTHYECKUX XAPAKTEPUCTHUK I'PYHTOB
IO PE3VJIBTATAM 'EO®N3NYECKHAX UCCJIEJOBAHUI

HaumenoBanue
WHKEHEPHO- o
Buns! u cocrosiHue I'eoduznueckuii napamerp,
IpyHTOB Te0JIOTHYECKUX JSH— YpaBHeHHE CBA3U
XapaKTepUCTHUK, €]l
M3MEPEHUs
JedopManioHHbIe XapaKTePUCTHKH
Hnst 00pa3ioB Cratuueckuit JnHamudeckuii MOayIb E. =035+ E(l;14
CKaJIbHBIX, MOJYJIb YIIPYTOCTH IOwnra E,, MIla
MOJIYCKAIbHBIX  TIOPOJ E., MIla
(o Hukuruny B.H.)
Mepanble gucnepcHbie CraTudeckuii JnHamuueckuii MoayJib E = 0,6+ 0,116E,+ 0,01 Ed2
rpyHTEl (10  Xa3WHy| MOIyJb YIPYTOCTH IOwnra E,, MIla
b.I) E., MIla
Mep3ible  NHHBL U Mopnyinb CKopocCTh MPOJOIBHBIX E = 813410 %72
cynecu (mo [opsuHoBy| nedopmarun E, BOJIH V), M/C !
H.H.) MIla
CkanbHbIe TIOpOAbI Mopnyib Jnnamudeckuii MoayJib LgFE =-0,75+ 1,14 1gE,
(3 dy3uBHbIE) (mo| nmedopmanuu E, IOnra E,
Boponkosy 0.K.) MIla (E, =104 + 8-10%) MIla
CkanbHbIe TTOPOJTBI Monynb JlnHaMuvecknii MOAyIb LgFE =-1,45+ 1,28 1gF,
(MHTpY3UBHBIE u| nedopmanuu E, IOnra E,
Meramopduueckue) (Imo MIla (Ey =104 + 8-10*) MIla
Boponkosy 0.K.)
CkanbHble IIOPOJIBI Mopnyib Junamudeckuii MOayJib LgE =-1,5+ 1,26 IgE,
(ocamounbIe) (mo| nmedopmanum E, IOnra E,
Boponkosy 0.K.) MIla (E, =104 + 8-10*) MIla
CxanbHbIe u Moaynb Jnnamudeckuiit MOayJb E=0,826410™* E;»“z
MOJIyCKaJIbHbIE TPYHTHI| aedopmarnyu E, IOwnra E,, MIla
(mo CaBuuy AWM. u MIla
Smenko 3.I'.)
HpecssHbie, Monaynb JlnHaMudeckuit MOAyIb E=0,1E,-16
11e0ECHUCTEIE, nedopmanuu E, IOwnra E,;, MIla
KpYyITHOOOJIOMOYHBIE MIla
rpyaTH (M0 BoHmapeBy
B.1.)
Ilecku oT KpymHBIX 10 Monaynb JuHaMudeckuii MOAyIb 1)E=0,0854E,+3
TpaBeIUCTHIX, Bhbie| medopmanuu E, Onra E,, MIla E=0,116E,-4,7
YI'B (1 — mo AreeBy MlIIa Cxopocts P-u S-Bonmx V, u|2) E=0,014 V,+ 0,198 V -
B.H., bBonnapesy B.U., V,, M/c 27
IlImakoBy B.H.; Junamudeckuit mogyne | 3) E=11+0,03E, + 12U +
2 — mno bougapeBy IOnra E,, MITa. 0,12
B.I; Koadunuent Iyaccona L.
3 — no MumypuHoit ['ny6una Z, M
N.IL)
Ilecku BmaxHble (110 Mopnyinb Jnnamudeckuii MoayJib E=0,0445E, + 3,1
Bbonnapesy B.1.) nedopmanuu E, IOnra E,, MIla
MIla

Tomma ecYaHo- Monynb JlnHaMudecknii MOAyIb E=0,64E,+ 3,5
TJIMHUCTBIX rpyHTOoB| nedopmanuu E, IOnra E,, MIla
pu MIPUPOJHON MIla
BJIAYKHOCTH (o
I'puropuyky E.C.)
Tonmra TecYaHo- Moayinb Ckopoctb S-BouH V;, M/c E=0,154V,-12
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[IIMHUACTBIX  TPYHTOB,| nmedopmanuu E,
BBIIIE YI'B (mo MlIla
bonpapesy B.M. wu
ITucenikomy B.B.)
Tonma ecYaHo- Monyinb CKkopocTh S-BoJIH V,, M/C 1) E=0,1517V,- 18,9
TIIMHUCTBIX ~ TPYHTOB,| nedopmanuu E, JlMHaMUYeCKUi MOYIb | 2) E = 226141077+ 4,2
gn)xe YIB (1,2 — no MlIla Onra E,, MIla. 3)E=2+ 0,03, + 10u+
onmapesy BU. wu Koadppuuuent ITyaccona |l. 0.17

IMucenxomy B.B.; 3 — ['nyOuna Z, M ’
no Mumrypusoit 1.I1.)
Tomma IecuaHo- Monynb Ckopocts P-BomH V,, M/c. E=pe” /0126+31); -1
TJIMHACTHIX rpyHTOB| nedopmanuu E, InoTHOCTS P, T/CM’
(o Bacunsesckomy MIla
B.E.)
JleccoBble  CyramHKW, Moaynb JluHamMu4eckuit MOAyJIb E=0,045E,+7
BBIIIE YI'B (mo| medopmanyu E, IOnra E,, MIla
Mungemto N.I'.) MIla
JleccoBumHbIe Monaynb JlnHaMudeckuit MOAyIb E=0,033E,+ 6,5
CYIJIMHKH M cynecu c| npedopmanuu E, IOwnra E,, MIla
BKJIFOUEHUSAMU MIla
o0oMKoB, Beimie YI'B
(1o Mungemo N.I".)
CyrimMHOK Mopnyib Junamugeckuit mogyne | £=2,7+0,014E, + 9,34 +
MSTKOILIACTHYHBIA (10| nmedopmanuu E, IOnra E,, MI1a. 0,046Z
Mumnrypunoit 1.I1.) MIla Koaddrmment [Tyaccona .

I'mybuna Z, M
CyriuHOK TBEpAbIA (10 Moaynb Junamuyeckuii moxyns | E=10,3 +0,016E, + 0,11
Munrypunoit 1.I1.) nepopmanuu E, IOnra E,, MI1a. +0,0477

MIla Kosddunuenrt Ilyaccona .

I'nybuna Z, M
I'muHa  TBepmas u Momynb Junamugeckuit mogyne  (E =122+ 0,007E, + 8,64 +
HOJyTBEpAAst (mo| medopmanuu E, IOnra E,, MI1a. 0,037
Mumnrypunoit 1.I1.) MlIla, Koaddrmument [Tyaccona .

I'mybuna Z, M
I'munucreie TPYHTBI Monayns JluHaMu4eckuii MOAyIb E=0,108E,-1,9
VYpana (mo bowpmapeBy| nedopmaruu E, IOwnra E,, MIla
B.1.) MIla

IIpoyHoCTHBIE XapaKTEPUCTHKH

Mep3ansie TpyHTH (110
3BIKOBY I0.A. "
Yeppurckoit O.11.)

Cuermrenne C, MIla

CKOpPOCTP MIPOIOIIBHBIX
BOJIH V), M/C

C= 1,840

JlecCOBUIHBIE TIOPOJIBI
npu W =8 + 20 % (mmo
Munpeno U.T.)

Cuemnenue C, klla

Mopnynb casura G, klla

C=4.38-10"G-0,08

JleccoBuHbIE
HEMPOCa0IHbBIE
CYTJIUHKHA
Bbonnapesy B.1.)

(o

Cuemrenne C, xlla

Monyns cosura G, klla

C=17,5-15"G-0,356

Iecku Bemme YI'B (mo
Bonpapesy B.11.)

Vron BHyTpEHHEr0
TpeHus ¢, rpaj

Mopyns casura G, Mlla.
CKOpOCTb MONEPEYHBIX
BOJIH V;, M/C

$=5,64-10>G+29
$=498-107V,+233

ITeckn mmwxe YI'B (mmo

Yroa BHYTpEHHETr o

Monyns casura G, MIla.

$=0,378-10" G* + 28,6

Bonpmapesy B.11.) TpeHus ¢, Tpan CKOpPOCTB TTOTIEPEUHBIX 0 = 8,4684107°V+ 27,8
BOMH V;, M/C )

Jns o6pasuos| [Ipenen npounoctn | Crkopocts P-BomH V), M/c. ) szdl-lp (1— 24 ) R

CKaJIbHBIX Hu Ha OJJHOOCHOE Junamudeckuii ene ~ Wl

HOJYCKAJIBHBIX TPYHTOB| CKaTHE O, MIIa | koaddunment [Tyaccona 0

(o JIsxoBHLIKOMY Mo. ¢ - r_V\2 1073

@®.M.) [InoTHOCTE P, I/cM’. e
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Ckopoctb S-BoaH V;, M/c

(C =240 ny1st U3BECTHSIKOB;
C =180 nns
MeTaMop(hUUIECKUX MTOPOJI;
C =120 st mpeBHUX
WHTPY3UBHBIX TIOPOT;

C = 180 1 IECYaHNUKOB U
aJICBPOJIUTOB;

C = 55—65 nna MmonoasIx
HHTPY3UBHBIX U

3¢} y3UBHBIX ITOPOK)

Tlecox, CYTJIMHOK,
rmHa (mo IloramoBy

AJL)

Pacuernoe
CONPOTHUBJICHUE R,
kI[/cm?

CKOpPOCTP MIPOIOIIBHBIX
BOJIH V), M/C

R,=0.265+7,04-10* +
8,439-10°V;

Pu3znyecKHe XapaKTePUCTHKH

Tlecku nr00o0# creneHu

O0bemHas Macca

CKOpPOCTb MPOIOJIBHBIX

p = 1,013/~ 0,390

3
Eiiﬁ:gggggﬂ.) (mo| ckernera p, r/cm BOJH V,,, M/C 00,322 q10'3Vp + 1,660
Jlecc (mo TopsunOoBYy| OOBemHas macca | Ckopocts S-BonH Vj, M/c P = 1,19 +475:10° V,
HH. u TlomsikoBoii| ckenera p, r/cm’
T.A.)
ITecuansle rpyutel|  Koaddunuent JuHaMudeckuit MOAyIb e=37,5/E,+ 0,364
BBIIIIE YI'B (o[ mopucroctH e IOnra E,, MIla
bonnapery B.1.) Iopucrocts n, % | Huaamudeckuit mogyns | n=(15,58/E,+ 0,198) 100

Ownra E,;, MIla

Oprannueckue rpyHTH| Koadpunnent Cxkopocts SH-BOAHSBI Vg, e=(297,12/Vsy) - 1,27
(top¢sr) (mo MupoHOBY| mOpHCTOCTH € Mm/c
B.A. u Tep-Tepsany
CA)
Opranndeckue TPYHTHI ITonnas Ckopoctb SH-BomHbI Vi, | Wi = (187,28/Vey) - 0,52
(Topdsl) (1o MupoHoBY| BIaroeMKkocTb Wi, m/c
B.A. u Tep-Tepsuy k[ /xT
CA)

Opranuyeckue TPYHTBI

BecoBas BI1axxHOCTH

Cxopoctb SH-BosHBI Vg,

(Topdsr) (Mo MupoHoBy W, xI'/xT Mm/c
B.A. u Tep-Tepsany
CA)

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

3ABUCUMOCTHD YJAEJBHBIX JJIEKTPUUECKUX COIPOTUBJIEHUM (YIC) OT
COCTABATPYHTA

A oy OMm

Iecuano-

M Iecku Cynecn* CyrIMHKHA I'nuHB
rpaBUHbIE CMECH
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MNPUJIOXKEHUE U
(cnpasounoe)

3ABUCUMOCTB CKOPOCTH ITPOAOJIBHBIX BOJIH (V,) OT JIUTOJIOI'MYECKOI'O

COCTABA 1 BJIA’KHOCTH AJ1s1 MEP3JIBIX T'PYHTOB ITPH ¢ = -1 °C

Vp, KM/c

e w— s —— o w—— — oty c——— S foou— wo— —

|

e smaem cumey w——— HCL[

W, = 300 %o

200

/

150
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100

AN
N

7

6

A

3

e

60

Cyniech | CyrmHok Imnua
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MNPUJIOKEHHUE K
(cnpasounoe)

OIPEJAEJIEHUE MUHEPAJIN3AIIMU ITIO/IBEMHBIX BO/{ (a) U1 3ACOJIEHHOCTHU
MEP3JIBIX (6) 1 TAJIBIX (8) AUCIHTEPCHBIX T'PYHTOB 110 JAHHBIM

SJEKTPOMETPUU
a)
10000
7000_. .o .,v‘. L. PR - - ]
5000 - { [TpoBoaMMOCTD I'PaBUTALIMOHHOM BOJILL .
3()00 ~ e
T \ T Tlose xuocmh—._-’ﬂ“
« B [»
BN ey
1000 5,
500 ‘N
s
NN
300 \
200 9 ) —
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100 fe 0 5 -
70 { 3\ \ 0,0 5
50 0 N B AN
&) T~ gy
30 ]\\ -y 0, "\ N
20 L\‘ 0,3 N
14 Q\ ) \\\\
10 5 T 2\
5 .
5 10 10%\
3 20 20—~ TN
30— ——
141 % 50 ‘,\\‘\
0,7 100 100
ITecyaHo- Ileckm Cynecn CyrnHKu | B3 03028
rpaBMitHbIE
cMecH IMecyaHO-TIMHMCTHE CMeCH
A oy Ovem 6) e
Poy OM-M
1054 1w ”
1
104 102
2
3 3
4
102 2 1014
40
60 -
100 . . —> 100 T T >
1 10 20 J, 01 1,0 10 C,. 1/n
[ TTecok ICyHerr Cyrautox [ I'mana I I — rpasuit, raeynyx; 2 — necox; 3 — JNErKuii CYIIMHOK;
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HOPUJIOXKEHHUE J
(cnpasounoe)

3ABUCUMOCTb CKOPOCTH ITPOJ0JIbHBIX BOJIH OT OFbEMHOM
BJIAJKHOCTMH (a) 1 JIbAUCTOCTH (6) MEP3JIBIX CYTJIMHUCTO-TJIMHUCTBIX
I'PYHTOB npu pa3auuHoii Temneparype, °C: 1 —-0,5;2 —-1;3 —-2;4 —-3; 5—-5; 6 — -6;

7—-7;8—-10
a)
V), xm/c V!, xu/e
I )1%42081 CyriuHKH
3,5 7 35 g

AN

1

2,5

G
NN

"IN
IRNNNNY

2.5 v
3
4
5
2 "f';/q 2
X K ' W X & 7y .Y
05 06 0,7 0,8 0,9 W 04 05 06 07 08 09 Wy
1 6)
V), xm/e Vpl, XM/c
Iis%i308 4
3,5
3 A
s’g‘{
- U
/ SA/ (
0 (]
4
2,5 /i . 3
2
7
6 L
5 1
%
2 1
0,2 0,4 0,6 0,8 JI,omH. en 0,2 0,4 0,6 0,8 J1,oTH. en.
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OPUJIOXKEHUE M
(cnpasounoe)

OLOEHKA MIPOYHOCTHU ITPH OJHOOCHOM CKATHH (O...) MEP3JIBIX TPYHTOB
O 3HAYEHUAM CKOPOCTEM IMTPOJ0JbHBIX BOJIH

c.., MlIla

> <

15
Jen

10

yd

V, Ku/c

0,2
3
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MNPUJIOXKEHUE H
(cnpasounoe)

HOMOI'PAMMBI U151 OEHKU KPUOT'EHHOI'O CTPOEHUS MEP3JIBIX
CYI'/IMHKOB ITPH ¢ = -1 °C 110 JIAHHBIM YJIbTPA3ZBYKOBBIX (a) 1
IJIEKTPUYECKHUX (6) UBSMEPEHUU

a)
0y
s/ 02
X -
L1 0,3
’ 1Y o
\NYS
| /)/// /
0,4
Ao
0,5
BB=SNNNN
1,05 e ~ \\\
) 0,9
—t— N
|~
17/// 0,8 \
jromnm [
0,
L~ " — Q\
1 1 ]
0 0,2 0,4 0,6 0,8 ) 1
X Vﬂf — KO3 PULMEHT aHU30TPOITUH; JI. — CyMMapHas JIbIUCTOCTb; JI"” — CIIOUCTBIN JIeJ;
p
JI;=J1,+ JI,, (JI, — mex uemeHTt; J1,,, — paBHOMEPHO pacCIpeIeICHHBIN JIe)
o,
p,,,/pn,,‘ ) P:/Prp
70 BT 70
50¢ - = 50
N
30 | AR 301\{\\\\
USRS ' N
2 §~095m 20 \\&\ N 7
"I N 2
15 < %050 15 \\\ 07
10 ™ 0%, & 10 Ao N\
007 NN 1 —Y¢- XS 0555
~ ‘\\ N1 7 X 0’2 N
; N= =SSN
U5
\ .0;0 ~N \\ \\
3 3 0 2\ AN
2 2 NS N
0 N
1,5 1,5 e 3
1 1 :
) 1 0,8 0,6 0,4 0,2 J1, i 0,8 0,6 0,4 0,2 J
! 1 l
[y
1,5 N H p=——vy 0’5 j 1’5§\ i 0,5 - g
> NS 02 | 14 ; \§> 0.2 .
\ ) ) r\ 0,1
3 0,05 A= 3 IADS - 0,05
4 0,01 4 NI 0.01 —
N 0 b v —=L
q/m A q/m

p» — cpenHekBaaparuyeckoe YOC; p, — mpoaonsHoe YIC; P, — YIC MHUHEpaTIBHBIX IPOCIIOEB;
q/m — CTeTeHb CIOUCTOCTH (OT paBHOMEPHO ceTuaToit — 1 110 cioucroit — 0)
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IMPUJIOKEHMUE I1

(cnpasounoe)

TJIYBUHHOCTD 3JIEKTPOPA3BEJIKH METOIOM COITPOTUBJIEHUM J1JI51
CHUMMETPUYHBIX (AMNB), TPEX3JIEKTPOJHBIX (AMNC - 0) 1 JUITOJIBHBIX
(ABMN) YCTAHOBOK ITP1 KOHTPACTHOCTH PA3PE30B M, > 10

M. — otHOMmIeHHEe YOC TpyHTOB Ha KOHTaKTe; O 1 O’ — MEHTPHI MPHEMHOTO U THTAIOIIETO
TMITOJIEH
By reossiekTpuueckoro Maccua 2h/AB 2h/ O O'; h/AO
Konrakr 0,6 0,55
BeprukanbHblii HENPOBOASILIMHI TUIACT:
OOJIBIIION MOIITHOCTH 0,55 0,5
cpelHel MOLTHOCTH 0,45 0,4
MaJIo¥ MOIITHOCTH 0,25-0,3 0,2
HakoHHbI# HEMPOBOASALIMI MIACT MaJIOM MOIIHOCTH 0,3-0,4 0,25-0,35
[NopuzonTanbHei HenpoBosmmi mumrHAp (D > MN) 0,2 0,15
Henpososmuii map (D > MN) 0,15 0,1
ITpoBoasIMii MaacT Majgod MOIIHOCTH 0,6 0,6
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HOPUJIOXKEHUE P
(cnpasounoe)

3ABUCUMOCTD I'lMTYBUHBI PAJUOJTOKALIMOHHOI'O 30HIMPOBAHMUSA
JOKAJIbHBIX (a) U TUHEWHBIX (6) OFbEKTOB B I'NTMHAX C HU3KOM
BJIA’KHOCTBIO OT QHEPTETHYECKOI'O IOTEHIUAJIA E* PATAPA

a)
200 [ m”,’, l .:
-”
150: l 02 -
1 ns1
100 _/ _}
O:IIIILI ; Lo voaal IfJ(MiH)Ll:
6)
A(;ﬂg* oV 10 R YA

2

X Iﬂlll - :
S

[/
150 :

L1

B -
s ~
- —
100 ! _
50 —
N SMI) 7]
0 g 1 gl S B IR L a4t 13
3 10 100 900

Kniouesvie cnosa: VIHXEHEPHO-TEONIOTHUECKUE W3BICKAHUS IJISl CTPOMTENBCTBA; reopHU3nYecKue
UCCIICIOBaHMS;, TeODU3NICCKHE METOABI HCCICIOBAHUN 1O H3y4aeMbIM (HHU3UUCCKUM TIONSIM, HUX
MIPUPOJC W CBOWCTBAM TPYHTOB: 3JIEKTPOMArHUTHBIC, CEHCMOAKYCTHUYECKHE, MarHUTOMETPHUYECKHE,
IrpaBUMETPHUUCCKHE, sIepHO-(PU3NIECKUE, ra30BO-dMaHaIMOHHBIE, TEPMOMETPHUECKHUE;
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reoQU3NUYeCKUe METOAbI 10 TEXHOJOTHAM (BUAY) HAOMIOACHUIN: a3pOKOCMHUYCCKHE WM
JUCTAHIMOHHbBIC, HA3EMHbIC, SKBATOPHAIIbHBIC, CKBAXKMHHBIC, TIOJJ3¢MHEBIC, 1a00paTOPHBIC, CMEIIIAHHBIX
TEXHOJIOTHH.

COJEPXAHUE

1. O6nacTe NpUMEHEHUS
2. HopmaTuBHBIE CCBUIKH
3. TepMUHBI U ONpEEIICHUS
4. Oburye MOI0KEHUS
5. Meroibl reo(pHU3NIESCKUX UCCIICTOBAHUN
5.1. DIeKTpOMarHUTHBIE METOIBI
5.2. CeficMOaKyCTHIECKHE METOIBI
5.3. Marauropa3Beo4HbIE METOIbI
5.4. I'paBupa3Be1oUHbIE METOABI
5.5. SInepHO-(hU3NUECKUE METOIBI
5.6. 'a30B0-7MaHAIIOHHBIE METO/bI
5.7. Tepmomerpust
5.8. ConyTcTBYIOIIHE METOIBI
6. mxeHepHO-Te0IOTHYECKUE 3a/1a9i M Te0(hU3NIECKIE METOIBI X PEIICHUS
6.1. M3yueHne B mi1aHe U pa3pe3e MOJIOKEHHS T€OIOTHIECKAX TPaHHIT
6.2. 3yyenue coctaBa, CTPOEHUS, COCTOSIHUSI U CBOMCTB IPYHTOB
6.3. MI3yueHHe Te0IOTHIECKUAX U HHKCHEPHO-TEOJIOTHUSCKIX POIIECCOB
6.4. CelimMrueckoe MUKpOpaliOHUpOBaHNE
7. CoctaB reo(hM3NUECKUX UCCIIEJOBAHUN IPH MHIKEHEPHO-TE0JIOTHIECKIX M3bICKaHHSIX
8. T'eopmsnueckne mcciIeJOBaHUS NPH WHXEHEPHO-TEONOTHYECKUX H3BICKAHUAX U pa3paboTKu
MPEANPOESKTHON TOKYMEHTalUN
9. T'eopusnyeckre UCCIETOBAHUS TPU HHKXCHEPHO-TEOJOTHUSCKUX HM3BICKAHISIX IS Pa3pabOTKU
MIPOEKTa
10. I'eoduznueckue ucciaenoBaHus IPH WHKCHEPHO-TEOJIOTNIECKIX M3BICKAHUAX I pa3pabOTKH
paboueii TOKyMeHTAITUN
11. Teodusnyeckue wuccnenOBaHUS NPU HHKEHEPHO-TEOJIOTHUECKUX H3BICKaHUSIX B IEPUO
CTPOUTENBCTBA, SKCIUTyaTal[MH U JIMKBUIALUY 3AaHUN U COOpYKEHUN
[Ipunoxenne A. TepMHHBI U OTIpe/IeIEeHUS
[punoxenne b. OOvembl Treodu3uueckux pabdOT NPH PEHICHHMH OCHOBHBIX HWHIKEHEPHO-
TEOJIOTUICCKUX 33149
[punoxenne B. CokpaieHHbIe Ha3BaHUS Te0()U3NIECKUX METOIOB
[punoxenne I'. KpaTkas XapakTepucTHKa TeO(pU3NYECKMX METOJIOB, HCIIOIb3YeMbIX MpH
WH)KCHEPHBIX M3BICKAaHHUIX
[Mpunoxenne /1. MHxKeHepHO-TE0NIOTHUECKHE 331291 M Te0()DU3UUECKHE METOIBI X PEIICHHS
IIpunoxenne E. OmpeneneHne WHXEHEPHO-TEOJOTHUYECKUX XAPAKTEPUCTUK TPYHTOB IO
pe3yabpTaTtaM reou3nIecKux UCCIeOBaHUH
IIpunoxenne JK. 3aBUCHMOCTH YJENbHBIX 3JeKTpuueckux comnpotuBieHuid (YOC) or cocTaBa
TpyHTa
[punoxenne V. 3aBUCUMOCTh CKOPOCTH MPOIOIBHBIX BOJH (V) OT JUTOIOTHYECKOTO COCTaBa U
BIQKHOCTH JUIS MEP3IIBIX TPYHTOB npH ¢ = -1 °C
[punoxenne K. OnpenencHne MUHEpaIH3aluy MOJ3EMHBIX BOJ (a) U 3aCOJIEHHOCTH Mep3IHIX (0)
U TaNbIX (B) AUCHEPCHBIX TPYHTOB I10 AaHHBIM JJIEKTPOMETPHUN
[punoxxenne JI. 3aBUCHMMOCTb CKOPOCTH IPOMOJBHBIX BOJH OT OOBEMHOH BIXHOCTH (2) M
JBAACTOCTH (6) MEP3IBIX CYTTUHUCTO-TTHHUCTHIX TPYHTOB
IIpunoxkenne M. OlieHKa TPOYHOCTH TPU OJHOOCHOM CXKATHUH (Og) MEP3IBIX TPYHTOB IO
3HAYEHUSAM CKOPOCTEN IMPOTOIBHBIX BOJIH
[Ipunoxenne H. HomorpaMMer 11 OleHKH KPHOTEHHOTO CTPOSHUS MEP3JIBIX CYTIIMHKOB IIpH ¢ = -1
°C 10 1aHHBIM YJIBTPa3BYKOBBIX (@) U 3JIEKTpUUecKuX (0) n3mMepeHui
[punoxernne I1. ['MyOMHAOCTD 3MEKTPOPA3BEIKA METOIOM CONPOTHBICHHUN JJISI CHMMETPHUYHBIX
(AMNB), tpexanekrporHbix (AMNC - ) u gunonsHbIXx (ABMN) ycTaHOBOK IpH KOHTPacTHOCTH
paspe3oB M, > 10
IIpunoxenue P. 3aBucuMOCTh TTyOHMHBI PagUOIOKAIMOHHOIO 30HIUPOBAHUSA JIOKAIBHBIX (a) U
JIUHEHWHBIX (0) 00BEKTOB B MIMHAX C HU3KOM BIIAYKHOCTBIO OT DHEPTreTHUCSCKOro oTeHnuana E* pagapa
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