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IIpunoxenne H. Homorpammbl s OIEHKM KPUOTE€HHOT'O CTPOSHMS MEP3JIbIX

CYTrIUHKOB 1pu t = -1 °C no JaHHBIM yJIbTPAa3BYKOBBIX (A) U 3nekrpuyeckux (b)
U3MEpPEHUN

Hpunoxenue 1. ITyOMHHOCTE AJIEKTPOPA3BEAKH METOAOM COMPOTHUBICHUU s
cumMmeTpuuHblX (AMNB). tpexsaexkTpomdblXx (AMNC — o0) UM JIUIOOJIBHBIX

(ABMN) ycTaHOBOK IIpU KOHTPACTHOCTH pa3pe3oB M2 > 10

H[ZI/IJ]O)KCHI/IG P. 3aBrcumocTh FJIY6I/IHBI PAANOJIOKATMOHHOT'O 30HAUPOBAHUA
JOKAJIbHBIX (a) ¥ IMHEHHBIX (0) 00BEKTOB B INIMHAX ¢ HU3KOHN BIAYKHOCTHIO OT

QHCEPICTUYCCKOI'O MOTCHIINAJIA E* pazapa

BBE/IEHUE

CBoJ npaBuiI MO UHKEHEPHO-TEOJIOTUYECKUM U3BICKaHUSIM /17151 cTpouTenbeTBa (HacTsb
V1. «IlpaBuna nmpousBojicTBa reoPU3NUECKUX HCCIIEIOBaHMI») pa3paboTaH B pa3BUTHE
o0s3aTenbHBIX TookeHud n TpedoBanmii CHull 11-02-96 «MH»)eHepHbIE H3BICKAHUS
g crpouTenbcTBa. OCHOBHBIE TONIOKEHHs». CBOA MpaBWJl  JIOTONHSIET CEPHUI0
nokyMeHTOB CII 11-105 - «HXeHepHO-Te0JIOrnYeCKrue U3bICKaHUA JJIsI CTPOUTEIHCTBAY
(Hactu I - V).

Cornacuo CHull 10-01-94 «CuctemMa HOpMATUBHBIX JIOKYMEHTOB B CTPOUTEILCTBE.
OCHOBHbIE TIOJIOKEHHSD HACTOSIIMNA JOKYMEHT SBIISETCS (eiepaibHbIM HOPMAaTHUBHBIM
nokymeHToM CHCTeMbl U yCTaHaBIMBaeT OOlIMe TeXHHYECKHWe TpeOOBaHUS U IMpaBuUIIa,
cocTaB U 00beM reopu3NYecKuX HCCIeAOBaHUMN, BHIMOIHIEMBIX B COCTaBe MH)KEHEPHO-
reoJOrM4ecKUX M3bICKAaHUM Ha COOTBETCTBYIOLIMX OJTamax (CTaAusX) OCBOCHHS U
WCIIOJIB30BAaHUS TEPPUTOPHUI: pa3paboTKa MPEANPOCKTHON M MPOSKTHON JOKYMEHTAIIHH,
CTPOUTEIBCTBO (PEKOHCTPYKIMSI), OKCIUTyaTallds W JUKBUAAIUs (KOHCEpBaIUs)
NPEINPUATHH, 3TaHUI U COOPYKEHU.

Hacrosmuii CBoj mpaBHI SIBISIETCS TIEPBBIM CIICITUATM3UPOBAHHBIM JTOKYMEHTOM
(benepanbHOrO ypOBHS, PETIAMEHTHPYIONIUM TIpaBWIa MPOU3BOJCTBA TEOPH3INUECKUX
WCCIIC/IOBAaHM, BBITIOJHIEMBIX B COCTaBE WH)KCHEPHO-TEOJOTMYECKMX H3bICKaHWH. B
CBSI3U C OTHM B JIOKYMEHTE CQOPMYIHPOBAaHBI HHXCHEPHO-TEOJOTHYECKUE 3ajauH,
peraemMbie Teo(hU3NIECKUMU MeToIaMu (pa3fien 6) U MPUBEICHBI CBEJICHUS CIIPABOYHOTO
xapakTepa o (U3UIECKUX OCHOBAX METOOB (pa3en S), Heo0X0IUMbIe TJIaBHBIM 00pa3om
WH)XEHEPaM-Te0JIoTaM M MPOSKTUPOBIINKAM, YYaCTBYIOIIUM B COCTABJICHUH 3aIaHUH JIJIs
reo(pU3NIECKUX UCCIICIOBAHUM.

CII 11-105-97
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CBO/I IPABUJI

CODE OF PRACTICE

NHKEHEPHO-T'EOJIOT'MYECKUE U3BICKAHUSA
JJIs1 CTPOUTEJIBCTBA

ENGINEERING GEOLOGICAL SITE INVESTIGATIONS
FOR CONSTRUCTION

Jlama esedenus 2004-07-01

1. OBJIACTDb IPUMEHEHUA

Hacrosiuii cBOJ mpaBuil yCTaHAaBIMBAE€T OCHOBHBIE TEXHMYECKHE TpeOOBaHUS U
IpaBWJia MIPOU3BOJCTBA T€OPU3NUECKUX UCCIET0BAaHUIN MPU MHKEHEPHO-T€OIOTHUYECKUX
U3BICKAHUSAX ISl CTPOMTENBCTBA, OOECIEUMBAIOLIME BBIMOJIHEHHE 003aTeNbHBIX
TpeboBanuii, mnpeaycMoTpeHHblx CHull 11-02-96 «MHXeHepHbIE W3BICKAHUS IS
ctpoutenbcTBa. OcHoBHBIE MostokeHus» U CII 11-105-97 «MHkeHepHO-re0IornyecKue
M3bICKaHUs AJis cTpouTenbeTBa. OO1IuMe npasuia npousBoacTsa padbor». Yacts 1.

HaCTOSIHII/Iﬁ JOKYMCHT YCTaHABJIIMBACT COCTaB n METOAbI IMPONU3BOACTBA
reouU3nMUecKux MCCIEIOBAHUN, amnmpoOUpPOBaHHBIE TPU HHKEHEPHO-T€OJIOTHUYECKUX
HU3BICKAHUAX B PA3JIMUYHBIX HWHXKXCHCPHO-TCOJIOTMYCCKHUX YCIOBUAX, B TOM YHCIIC Ha
TEPPUTOPHUSAX PACHPOCTPAHEHUs CHEMU(UUECKHMX TPYHTOB U Pa3BUTHS  OIACHBIX
TEOJIOTUUECKHUX U HHKEHEPHO-TEOJIOTHYECKUX TMPOIECCOB, W TNpPEIHa3HA4YeH I
MMPUMCHCHUA IOPUIUYCCKUMU u (1)I/ISI/I‘~I€CKI/IMI/I JMnamMu, OCYHCCTBIAIOIUMHA
NeSITEIbHOCTh B 00JIACTU MHKEHEPHBIX M3BICKAHWM JJI1 CTPOUTEILCTBA HA TEPPUTOPUU
Poccuiickoit deneparum.

2. HOPMATHUBHBDBIE CCBIJIKH

B HACTOAIICM CBOJC IIpaBWJI IMPUBCACHBI CCBUIKM Ha CICAYIOIMHWC HOPMATHUBHBIC
HAOKYMCHTBI:

CHull 2.01.15-90 «MukeHepHas 3amura TEPPUTOPUN 3AAHUW M COOPYKEHHH OT
OIIaCHBIX T'€0JIOTMYECKUX NPpo1ieccOB. OCHOBHBIE MOJIO0XKEHUS IPOCKTUPOBAHU.
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CHull 10-01-94 «Cuctema HOpMAaTUBHBIX JTOKYMEHTOB B CTPOUTEILCTBE. OCHOBHBIE
IOJIO>KEHUS».

CHull 11-02-96 «MHxeHepHblE W3BICKaHMsI [l CTPOUTENbCTBA. (OCHOBHBIE
IOJIO’KEHUS».

CHull 22.01-95 «I'eom3uka onmacHbIX NPUPOIHBIX BO3ACHCTBUII.

CHull I1-7-81* «CTpoUTEIbCTBO B CEHCMUUECKUX PAOHAXY.

I'OCT 8.002-86* «I"CH. I'ocynapCTBeHHBIH HAaJ30p U BEJOMCTBEHHBIN KOHTPOJIb 3a
cpeacTBaMu usMepeHnid. OCHOBHBIE MOTOXKEHUS.

I'OCT 8.326-89 «I'CHU. Metponoruueckoe odbecreueHre pa3paboTKy, U3TOTOBICHUS U
HKCIUTyaTallul HeCTaHJapTU3UPOBAHHBIX CPEACTB n3MepeHus. OOIue MON0KEHUS.

I'OCT 9.602-89* «Enunast cuctema 3aliuThl OT KOppo3uu U crapeHus. CoopykeHust
noa3eMuble. O0mue TpeOoBaHMs K 3aIUTE OT KOPPOZUU».

I'OCT 12.0.001-82* «CCBT. Cucrema crtaHmapToB 10 0€30MacHOCTH Tpy/a.
OCHOBHBIE TIOJIOKEHUS.

I'OCT 17624-87 «beToHbl. YIbTpa3ByKOBbIE METO/BI ONPEAEICHHS IPOUYHOCTHY.

F'OCT 20522-96 «I'pyHThl. MeTombl CTaTUCTUYECKOW OOpabOTKH pe3yibTaToOB
HCTIBITAHU Y.

I'OCT 21.302-96 «Cucrema mNpOEKTHOW JOKYMEHTAllMM [UIsl CTPOMUTENILCTBA.
YcnoBHble rpaguueckue 0003HaYeHUsI B IOKYMEHTALUU 110 MHXEHEPHO-TE€OJIOTHUECKUM
U3BICKAHUSIM.

I'OCT 23061-90 «I'pyHTBI. MeTonbpl paguOU30TONHBIX HM3MEPEHUN IUIOTHOCTH U
BIIQXKHOCTH.

I'OCT 25260-82* «ITopoab! ropHble. MeTo/1 10JIEBOTO UCIIBITAHUS MTEHETPALIMOHHBIM
KapOTaXKeEM.

I'OCT 25358-82 «MeTox 10JIEBOTO ONPENEICHMS TEMIIEPATYPbD».
CII 11-102-97 « HXeHEpHO-IKOJIOTUYECKUE U3BICKAHMSI ISl CTPOUTEIBCTBAY.

CII 11-105-97 «nxeHepHO-Te0I0rMuYeCcKHe U3bICKaHusl Ui CTpouTenscTBa. Yacts 1.
OOu1re mpaBuiIa MpOU3BOICTBA pabOT».
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CII 11-105-97 «HXeHEepHO-T€0NOrMUECKHUE N3bICKAaHUs AJis cTpouTenbeTBa. Yacts 11
[IpaBuna npousBoJACTBa pPabOT B palOHAX pAa3BUTHA OINACHBIX T'EOJIOTUYECKUX U
MHXEHEPHO-T€0JIOTHYECKUX IIPOLIECCOBY.

CII 11-105-97 «MHXEeHEpHO-T€OJIOTUUYECKHE HU3BICKAHMS U1l CTPOMTENLCTBA. HacTb
III. IlpaBuna mnpousBoacTBa pabOT B palloHAX PaCHpPOCTPAHEHUS CHEUU(PUIECKUX
TPYHTOBY.

CII 11-105-97 «MHXeHEpHO-T€OJIOTUUYECKHE HU3BICKAHMS ISl CTPOUTENLCTBA. HacTb
IV. [IpaBuna npousBoacTBa paboT B pailoHaX pacHpOCTpaHEHUsS MHOTOJETHEMEP3IIBIX
TPYHTOBY.

CII 11-105-97 «MHXEeHEpHO-T€OJIOTUUYECKHE HU3BICKAHMS ISl CTPOMTENLCTBA. HacTb
V. IlpaBuna npousBoacTBa paboT B pailoHaX ¢ OCOOBIMH HPUPOAHO-TEXHOTEHHBIMHU
YCIIOBUSIMUY.

CII 11-108-98 «3bIcKaHNs UICTOYHUKOB BOJOCHAOKEHNS Ha 0a3e MOA3EMHBIX BOIY.
CII 11-109-98 «3pIcKaHus TPYHTOBBIX CTPOUTEIBHBIX MATEPHAIIOBY.

PCH 60-86 «MHxeHepHblE WU3bICKaHUS [UIsl  cTpouTenbeTBa.  CeilcMuueckoe
MUKpopaiioHupoBanue. Hopmbl mpou3BoaCcTBa paboT».

PCH 64-87 «/HxeHepHble U3bICKAaHUS UTsl CTPOUTENbCTBA. TeXHUUEeCKHue TpeOOBaHU
K IIPOU3BOJICTBY Ire0(U3NUECKUX paboT. DIEeKTpopa3BeaKay.

PCH 65-87 «VHxeHepHble U3bICKAHUS UIsl CTPOUTENbCTBA. TeXHUUYEeCKHne TpeOOBaHUs
K IIPOU3BOJICTBY reodusnueckux pador. CeiicMuyeckoe MUKpOpaliOHUPOBaHHE.

PCH 66-87 «VHxeHepHble U3bICKAaHUS UIsl CTPOUTENBCTBA. TeXHUUYEeCKHne TpeOOBaHU
K IIPOU3BOJICTBY reodusnueckux pador. CeiicMopasBekay.

PCH 75-90 «MHxeHepHble U3bICKAHUS UIsl CTPOUTENBCTBA. TeXHUUYEeCKHne TpeOOBaHUS
K IIPOU3BOJICTBY reodusnueckux padbot. KapoTaskHbie METOIBD».

PJI_ 153-39.4P-128-2002 (BCH) «MHxeHepHble W3bICKAHUS JJIs1 CTPOUTENHCTBA
MarucTpaibHbIX HEPTEIPOBOIOBY.

«MHCTpyKIMs 110 TpaBUMETPUYECKON pa3Benke». - M.: Henpa, 1975.

«MHcTpykums o marautopassenke». - M.: Henpa, 1984.
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3. TEPMUHDLI U OITPEJAEJIEHUSA

3.1 TepMHHBI C COOTBETCTBYIOIIUMHU ONPEIEICHUSAMHU, UCIIOJIb30BAHHBIE B HACTOSILIEM
CBoje npaBuil, IPUBEACHBI B IPUIOKEHUU A*.

* 3I[CCB H Jajee B TCKCTC IIPU CCbUJIKAX Ha INYHKTBI U Pa3[Ciibl, Ta6HI/II_U>I n
MPUIIOKCHUA UMCCTCA B BULY HACTOSIITHM CBOI[ ImpaBUJIL.

4. OBIIME ITOJIOXKXEHHUA

4.1. T'eopusnyeckue HUCCICIOBAHHS TPU HHKEHEPHO-TEOJOTUYECKUX H3BICKAHHUSIX
SBIIIIOTCS. CAMOCTOATEIBHBIM BUOM padoT cormacHo 1. 5.1 CIT 11-105-97 (wacts I). B
cootBeTcTBUM ¢ 1. 5.7 CII 11-105-97 (yacth I) OHM BBIMOJHSIOTCS HA BCEX CTAIUAX
(7Tamax) mMpOeKTUPOBAHUS B COUETAHUU C JPYTMMH BHIAMU HH)KEHEPHO-TEOJIOTHUECKUX
padoT ¢ 1embIo:

OIIPEACIICHUS I'COJIOTHYCCKOI'O CTPOCHUA MAaCCUBA I'OPHLBIX MOPOA;

BBIABJICHUSA TCKTOHHYCCKHX HapyIlIeHHfI, B TOM 4YHUCJIC aKTHUBHBIX, 30H MOBBIIIEHHOM
TPCIMNUHOBATOCTU U O6BO,Z[HCHHOCTI/I;

OIIPCACIICHUSA FHY6I/IHI:>I 3aJICTaHusd  YpOBHA  IMOA3CMHBIX  BOJ, BOAOYIOPOB,
HalpaBJICHHUA JABWKCHUS IMOTOKOB TIOA3CEMHLBIX BOJ, a TaKXKC TUAPOICOJOTHYCCKUX
napaMeTpoOB I'PYHTOB U BOAOHOCHBIX T'OPU30OHTOB;

OIIPEACIICHUSA COCTaBa, COCTOSAHUA U CBOICTB I'PYHTOB B MAaCCUBC U HUX W3MEHEHHI BO
BPEMCHU;

BBISIBJICHUS U U3YUCHUS I'COJIOTMYCCKUX MTPOLECCOB U UX U3MEHEHHI BO BPCEMCHU;

MNPOBCACHUSA MOHHUTOPHUHI'A OIIACHBIX TI'COJIOTUYCCKUX W HHIKCHCPHO-T'COJIOTHUYCCKUX
mponeccCoB;

CEMCMMUYECKOr0 MUKPOPallOHNPOBAHUS TEPPUTOPHH.

4.2. Ilpu u3bICKaHUAX U pa3pabOTKH MPEANPOEKTHONW JOKYMEHTALMH Ha OOJIBIIMX
wiomanax (Tpaccax 3Ha4YMTENbHON NPOTSIKEHHOCTH), B pallOHAX C Pa3BUTHEM OIACHBIX
WH)KEHEPHO-TEOJIOTHYECKUX  MPOIEcCCOB W B OCOOBIX  ycioBusAX  (wenso,
noapabarpiBaeMble M ypOaHU3HPOBAHHBIE TEPPUTOPHM), a TAKXKE INPH MOHUTOPHHIE
BO3MOXXHBIX HM3MEHEHMI T€O0JIOTMYECKON, TE€OKPHOJIOTMYECKOH M JKOJIOTMYECKON

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
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00CTaHOBKU TCO(I)I/BI/I‘IGCKI/IC HCCIICAOBaHHA PCEKOMCHAYCTCA BBIIIOJHATE B COCTABC
MEPBOOUCPCAHBIX pa60T.

4.3. T'eodusuyeckue HccIeAOBaHUs OOIAAIOT PSAIOM OCOOECHHOCTEH, BBIIEISIOIINX
WX CPEeIH JPYTHUX BUAOB WHKCHEPHO-TCOJIOTHUYECKIX UCCIICIOBAHMIA:

nojyyaemass ¢ MX IOMOIIbIO HH(pOpMalMs HOCUT HHTErPalbHBIM Xapakrep, T.C.
OTHOCHUTCSI K OIPEICTICHHOMY 00BbEMY (2 HE K «TOUKE») MOPO/I;

reopu3nUecKue METOAbl TO3BOJIAIOT IPOCIEKHUBATH TE€OJOTHYECKHE T'PAaHHIIBI
HEIPEPBIBHO;

B psAAcC CiIy4dacB I/IH(I)OpMaL[I/I}I 0 XapaKTCPUCTHKAX MACCHUBA MOKET OBITh IOJIy4uCHa
NpeUMyIICCTBEHHO C TIOMOIIBIO I‘eO(I)I/BI/I‘-IeCKI/IX METOJ0B (HaHpI/IMep, OLICHKa
HCOAHOPOAHOCTH MAaCCUBA, OIIPCACIICHNC NTUHAMUYICCKUX MOI[yJ'ICfI ynperCTI/I);

FCO(I)I/I3I/I‘ICCKI/IC HCCIICOOBAaHUA B OOJIBIIIMHCTBE CJIy4acB IPOBOAATCSA 0e3 HapyHICHHUA
CIINTIOITHOCTH HsyqaeMoﬁ Tr€0JIOTHYECKOM CpCAbl U MOTYT BBIIIOJIHATHCA MHOT'OKPATHO (C
000 3aJIaHHOM HepI/IO,Z[I/I‘-IHOCTLIO) 0e3 HM3MEHCHUS YCHOBI/Iﬁ Ha6J'IIOI[eHI/I}I, 4qTo
IIO3BOJIACT B(I)(I)CKTI/IBHO HCIIOJIB30BAaTh UX IJId NPOBCPKU HOquaCMOﬁ I/IH(I)OpMaI_II/II/I n
MMPpOBCACHUS MOHUTOPHHTA W3MEHEHMI re0JIOTHISCKON CpCabl;

FCO(I)I/I3I/I‘IGCKI/IC Ha6JIIO,[[€HI/I$[ MO3BOJIAIOT  OLCHUBATH  COCTOSAHHUC IMOPOA U
JIOKAJIN30BATh YYACTKHU MHNPOTHO3UPYEMOTO €TI0 HN3MCHCHUS (Haan/IMep, HaIps’KCHUC,
CIINTIOINHOCTB, BJIAXXHOCTDH U Hp.);

FCO(I)I/I3I/I‘ICCKI/IC HNCCIICOOBAaHUA IIO3BOJIAIOT IMPOU3BOAUTH JUCTAaHIIMOHHBIC
Ha6J'IIOI[eHI/IH, B TOM YHCJIC B IIPOLCCCC MOHUTOPHUHIA,

FCO(I)I/I3I/I‘ICCKI/IC ucciacaoBanud 1Mo CTOMMOCTU MW CpOKaM BBIIIOJIHCHHUA BO MHOIUX
ClIydasx NpCANOYTUTCIBHCEC TOPHOIIPOXOAUCCKHUX, MOJICBBIX OINBITHBIX W APYTHX BHUIOB
PI3BICK8.HPII>1, 0COOEHHO Ha cTagun 000CHOBaHHUS WHBECTULIMH.

4.4. HCO6XO,[[I/IMBIM YCIIOBUCM TIPUMCHCHUS J1000r0 FCO(I)I/ISI/I‘-ICCKOFO METOJa
ABIIACTCA HAJIUYHC ,[[I/I(p(l)epeHI_II/IaI_II/II/I HCCICAYCMBIX Cpc 110 (I)I/I3I/ILICCKI/IM CBOﬁCTBaM,
JIOCTATOYHOM JIJI €€ YCTAHOBJICHUS C TIOMOUIBIO UMCIOIUXCA TCXHUYCCKUX CPEACTB.

4.5. 'eouzudeckrie METOBI TOJDKHBI OBITH 00ECTICUEHBI:

COOTBCTCTBYIOIHCﬁ annapaTypoﬁ, TOYHOCTb KOTOpOﬁ JOJIKHa obecneynuBaTh peuIcHuc
IIOCTaBJICHHOM 3aaa4u, C IIOJIHBIM KOMIIJICKTOM H606XOI[I/IMOFO 06OPYHOB3HHH;

KOPPEKTHBIMH CHCTEMaM{ HaONIOJIEHUN B PA3IMYHBIX YCIOBHUSX IPOBEICHUS
HCCIIEOBaHUIA;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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HaaCKHbIMU criocodoamMu HHTCPIIPETANU PC3YJIbTATOB H3MCpCHHfI.

4.6. I'eopusnueckue METOJBl MO U3yYaeMbIM (PU3MUECKUM IOJISIM M UX MPUPOJE, a
TaK)K€ CBOMCTBAM IPYHTOB ITOAPA3IEIISIIOTCS Ha:

AJIEKTPOMAarHUTHBIE;
CEHCMOaKyCTUYECKHUE;
MarHMTOMETPUUYECKUE;
IPaBUMETPUYECKHUE;
AepHO-(PU3NIECKUE;
ra3oBO-dMaHallMOHHBIE;
TEPMOMETPHUUECKHUE.

4.7. T'eopusnueckrie METOIbI 1O TEXHOJOTUSAM (BHY) HAOIIOIEHUHN TOAPa3AESIOTCS
Ha!

a’POKOCMUYECKHUE WIIK JUCTAHIIMOHHBIE;

Ha3eMHbIE;

SKBaTOPHUAJIBHBIE;

CKBa)XMHHBIE;

MO/A3E€MHBIE;

nabopaTopHEIE;

CMEUIaHHBIX TEXHOJOTH.

4.8. CokpalieHHbIe Ha3BaHUS reo(pU3NIECKIX METOOB, UCTIOIb3yEeMble B HACTOSIIIEM
JIOKyMeHTe, mpuBeneHbl B [Ipunoxennn b. Meroabl reodusnueckux HCCIeAOBaHUN U
KpaTKasl XapaKTepUCTHKa reopU3nIeCKX METOI0B puBeaeHbI B [Ipunoxenusx Bu L.

4.9. B tex cmydasx, KOr/ia MOCTaBlIeHHAas: MHKEHEpPHO-Teonornueckas 3anaqa (m. 4.1)
HE MOXET OBITh OJHO3HAYHO pelIeHa OJHMM W3 TeO(PU3NYECKHX METOJIOB WM &
peuieHre TpeOyeT IOMOTHUTEIbHOW TMPOBEPKH, CJIEAYET HKCIONIb30BaTh KOMILIEKC
reo(U3NUeCcKUX METOAOB, BKIIOYAIOMMA | - 2 OCHOBHBIX METO/JA U BCIIOMOTATEIbHBIC

METOIbI, BBIOMpaEMbIC IO pe3ysibTaTaM padOT, HCIOJB3YIOIIUX OCHOBHBIC METOJIbI
(mpunoxenwue /).

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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OCHOBHBIMHU SIBISIOTCS MCTOJbI, KOTOPBIC MOT'YT pClIaTh 3aJady CaMOCTOATCIbHO U
OCHOBAHbBI Ha CYIICCTBCHHOM pa3JIMdu KOHTAKTUPYIOIIUX IOPOA IIO0 CBOﬁCTBaM,
OMPEACIIAIOINM CTPYKTYPY U HHTCHCUBHOCTDb UCCIICAYCMOI'O T10JIA.

Bcnomorarenbable METOABI, KaK MPAaBWIIO, HE PELIAIOT 3aJayd CAMOCTOSTEIbHO, a
IIPUMEHSIOTCS Ul YTOYHEHUS PELICHUM, HalEHHBIX C IIOMOLIbI0 OCHOBHBIX METOJOB.
VX mpuMeHSIOT JUIs YTOYHEHHMS HOpUPOAbl Teo(PU3NYECKHX AHOMAJMM, AeTaln3aluu
TE€OMETPUH TEOJIOTUYECKUX OOBEKTOB, IMOJYUYEHHS JOMOJIHUTENBHBIX XapaKTEePUCTHK
M3y4aeMOH CpEJbl.

4.10. OCHOBHBIMHU MOKa3aTejiiMU, KOTOPBIC BJIUAKOT Ha BBI60p paluOHAJIBLHOI'O
KOMIIJICKCAa MCTOO0B, ABJIAIOTCA:

I/IH(l)OpMaTI/IBHOCTB METOJa IIO0 OTHOIICHHUIO K pemaeMOI‘/'I 3ala4€ B KOHKPCTHBIX
HHKCHCPHO-TCOJIOTMUCCKUX YCIIOBUAX,

CTOMMOCTbh PabOT, BBINOJIHSIEMBIX IAHHBIM METOJOM, M €ro IMPOU3BOAUTEIBHOCTS,
OIIpeIeIAONIasi CPOKU PadoT;

KOJINYECTBO 0OCTYKMBAIOLIETO NEpCOHANa;
TPYAOEMKOCTB H CI0KHOCTh 00pabOTKU pe3yIbTaTOB HAOIIOACHUH.

4.11. Ilporpamma reou3UUYECKUX HCCIEAOBAHUMN, SIBISIOMIAACS COCTAaBHON YacThIO
MPOrpaMMbl MHKEHEPHO-TEOJIOTUYECKUX H3BICKaHUHN, pa3pabaThiBaeTCs HA OCHOBAaHUU
TEXHHUYECKOTO 33/IaHUs 3aKa34rKa C y4eTOM COOpPaHHBIX MATepUAIOB MO re0PU3NIECKOM
W3YYEHHOCTH TEPPUTOPHM, a TaKKe MaTepUaAIOB HWHXKEHEPHO-T€OJIOTMUYECKUX |
TUAPOTE€OJOTUYECKUX H3BICKAHUN TMPOILLIBIX JIET, BBIMNOJHEHHBIX Ha HCCIEIyEeMOt
TEPPUTOPHUH, WU B aHAIOTUYHBIX YCIOBUAX HA MPUICTAIONINX YYaCTKaX (TEPPUTOPUSIX).

[Ipu pa3paboTke mporpammbl Teo(DU3HUECKUX HCCIEAOBaHUN  (GopMUpyeTcs
anpuopHas (PU3MKO-reoJIoTHIecKasi MOJENb UCCIIEeyeMON TEPPUTOPUH, B COOTBETCTBUU C
KOTOPOM M C YYETOM KaTErOpUU CIIOKHOCTH HWHKEHEPHO-T€OJOTUYECKUX YCIOBHI
(mpunoxenne b CII 11-105-97 (4actb I), a Tak:ke B COOTBETCTBHH C IPUIOKEHUSIMU b 1
Jl HamedaeTcst cocTaB, 00beM, METOIMKA U TEXHOJIOTHS re0(pU3NIeCKUX UCCIIECIOBAHUN.

B cjIydae, Korjaa TCO(I)I/I3I/I‘-IeCKI/IC HUCCJIICAOBAaHUA IIPOBOMATCA KakK OTJIEIbHBIN
CaMOCTOSTEILHBIN BHUJ pa60T, nporpamMma COCTaBJISICTCA TOJIBKO Ha I“GO(I)I/ISI/ILIGCKI/IC
pa6OTBI N UCCJIICOOBAHUA.

4.12. ITporpamma reopu3nYeCcCKUX UCCIECTOBAHUI MOKHA OBITH yBsI3aHA MO 3a7auam,
CpokaM U o0beMaM ¢ TporpaMMaMu JPYTUX BHJOB H3BICKAHWA BO H30EKaHUE
OyOnmupoBaHWsl WJIA JUIsi DKOHOMHM BPEeMEHM M CpPEACTB HAa MPOHU3BOACTBO
M3BICKATENbCKUX PaboT.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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4.13. Ilpu mpou3BojACTBE TeOPHU3UUECKUX HMCCIETOBAHUN HEOOXOIUMO COOII0AaTh
TEeXHUYECKHEe TpeOOBaHMUs, U3TIOKEHHbIE B HOPMATUBHBIX JokyMmeHTax: PCH 64-87 nns
anektpopaszenku, PCH 66-87 nins ceiicmopassenku, PCH 75-90 nist kapoTaxHbIX padoT,
«MHCTpYKIIMM 1O TIpaBUMETPUYECKOM pas3Benke», «TeXHHYecKko MHCTPYKLHMH 110
MarHMTHOM pa3BEIKeE».

4.14. CpenctBa HM3MEpEHHMH, HCHOJb3yeMble JUIS BBIIOJHEHUS Te0(U3NIECKUX
UCCIIeIOBaHM, Ha OCHOBaHMM 3akoHa Poccuiickoit ®enepaunn «O0 obecrieueHun
€IMHCTBA M3MEPEHUI» NOJDKHBI ObITh aTTECTOBAaHBI M IOBEPEHBbl B COOTBETCTBUM C
TpeOOBaHUAMHU HOPMATUBHBIX JOKyMeHTOB ['occrannapra Poccun (OCT 8.002*, TOCT
8.326 u j1p.).

OpraHI/I3aLII/II/I, BBITTOJIHAIOIIHUEC TCO(I)I/BI/I‘IGCKI/IC HCCJIICAOBAaHUs, OOJIKHBI BCCTH YYCT
CpCACTB HSMCPCHHﬁ, MMOoJIC)KAIUX MMOBEPKE B YCTAHOBJICHHOM THTOPAIKE.

4.15. Ilpu BBHINOJIHEHUU Teo(PU3UUECKUX PAOOT JOKHBI COOIIOAATHCS TPEeOOBAaHUS

HOPMATHBHBIX JOKYMEHTOB II0 OXpaHe TPyAa, 00 YCIOBHUSX COONIONEHHS IMOXKapHOH
0e30macHOCTH U OXpaHe okpy»katomieit mpupoaHoit cpensl (COCT 12.0.001%* u ap.).

5. METOJbI TEO®PU3UYECKHUX
UCCJEJIOBAHUU

5.1. DJIeKTpOMAarHUTHbIE METOAbI

5.1.1. DneKTpOMarHUTHBIE METOJIbl, OCHOBAaHHbIE HA HM3YYEHUU ECTECTBEHHBIX U
HCKYCCTBEHHO CO3/1aBa€MbIX AJIEKTPOMATHUTHBIX TOJIEH PAa3IMYHOTO IMPOUCXOKIACHUS,
BKJIIOUAIOT METOJAbl €CTECTBEHHOTO 3JIEKTPOMAarHUTHOTO TMOJs, METOAbl MOCTOSHHOTO
(MM HU3KOYaCTOTHOI0) TOKA U METO/IbI IEPEMEHHBIX FJIE€KTPOMArHUTHBIX MOJIEH.

MeToAbl eCTECTBEHHOIO 3/1IEKTPOMarHNTHOro rnons

5.1.2. Memoovi  ecmecmeennozo  snekmpuyeckoeo  noas  (meronbl  EII)
ANEKTPOXUMHUYECKOTO U AIIEKTPOKUHETHUECKOTO MPOMCXOXKJIEHUS OCHOBaHBI Ha CBS3U
AJNIEKTPONOTEHIIMAIIOB ~ 3TUX  TOJeil ¢  HampaBlIeHHEM U HHTEHCHUBHOCTHIO
COOTBETCTBYIOIIMX  mporeccoB. Ha  u3ydyeHuum  mosied  3JIEKTPOXMMHYECKOTO
MIPOMCXOXICHNUS OCHOBAaHBI CIOCOOBI OOHAPY)KEHUS W JIOKAJIM3allUd B TPOCTPAHCTBE
MECT KOPPO3UH METAJUIMYECKUX KOHCTPYKUMHA WJIM HMX DJIEMEHTOB, a TakKXKe MeCT
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX PEaKIHMii, MpOTeKaloIuX B nopojaax. Ha usyuenun
MOJIEH  DJIEKTPOKUHETHUYECKOTO TPOUCXOXKIEHUS, OOYCIOBICHHBIX AU((Yy3MOHHO-
a7IcOpOLIMOHHBIMU U (WIBTPAIIMOHHBIMHM TPOIIECCAMHU B MOPOJAX, OCHOBAHBI CIOCOOBI
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O6H3py>KeHI/I$I MCECT IIKUTAaHUs, (I)I/IJ'ILTpaI_II/II/I N pas3rpy3ku €CTCCTBCHHBIX W TCXHOI'CHHBIX
BOI.

B metone EII MMPUMCHSAIOTCA OBa crocoba Ha6HIOHeHHﬁZ CII0co0 NOTCHIOMAalla, Koraa
Ha KaXJoh ToYKe HU3MCPAIOT NOTCHOHAJI IO OTHOHMICHUIO K KaKOM-T1n00 06H.[eﬁ TOYKC
HpO(I)I/IJ'IH WK IJ101IaaKu, u CII0co0 TpaAuCHTa NOTCHIHAJIA, IIPU KOTOPOM HU3MCPACTCA
Pa3sHOCThL MOTCHIHAJIA MCKAY COCCAHUMHU TOUKAMU. I/IHTepHpeTaI_II/IH, KakK IIpaBUJIoO,
BBIITOJIHACTCS HAa KaUCCTBCHHOM YPOBHC.

Kaporax nmorennuanoB cooctBeHHo momsipusanuu (I1C), uzyyarommii mois Toi xe
MIPUPO/IbI, TIO3BOJISIET BBIIEIATh CyXHUE U BOJOHOCHBIE IJIACThI, 30Hbl MUHEPATU3ALNHA 1
T.IL

5.1.3. Memoo ecmecmeennozo umnyivcnozo anekmpomacnumuozo noaa (EMOMII3)
OCHOBAaH Ha BO3HUKHOBEHUH JIOKAJIBHBIX ANIEKTPOMArHUTHBIX IIOJEH IIPU MEXaHO-
AJIEKTPUUYECKUX TPEeoOpa30BaHUAX TOPHBIX IMOPOJ IOJA BO3JEHCTBHEM MEXaHHYECKHUX
Harpy3ok. Yacrora 3JIeKTPOMAarHUTHBIX UMITYJIbCOB SIBJIETCS MHIMKATOPOM IPOLIECCOB
negopManu B CKPBITOM CTaguM MX pa3BUTHs, I03BOJIAS JIOKAJU30BaTh MecCTa
[IOArOTABIMBAEMBIX HAPYIIEHUH CIUIOIIHOCTH.

MeTo/bl NOCTOSAHHOTO (HU3KOYacTOTHOr0) ToKa

5.1.4. Memoowv: conpomueneHuss OCHOBaHbI Ha W3YYCHHH IIOJsI, CO37aBa€MOTO B
MAacCUBE HUCKYCCTBEHHBIMU HMCTOYHHUKAMHM TMOCTOSHHOIO WJIM  HH3KOYAaCTOTHOTO
MEPEMEHHOT0 TOKa, IPOITYCKAEMOT0 MEXIY MUTAIOLIMMHU 3JIEKTPOJaMU - 3a3€MIICHUSIMHU.
N3mepsieTcss cuia 3TOr0 TOKa M HAINpPSHKEHUE MEXIY NPUEMHBIMH 3JIEKTPOAaMH, IO
3HAYEHUSIM KOTOPBIX C YYE€TOM T€OMETPHYECKOro KO3(PHIMEeHTa YCTaHOBKHU
paccuuThIBaeTCS ~ KaXyIIeecs COMpOTUBIeHHE (pk), SBJSIONIEeCS MapaMeTpoM
ANEKTPUYECKOTO TMOJsl, KOCBEHHO XapaKTEPHU3YIOUIUM HCTHUHHBIE DJIEKTPUUYECKHE
napameTpbl reojloruueckor cpebl. [Ipu 3TOM yBenuueHHe reoMeTpUYECKUX pa3MeEpOB
YCTaHOBOK BEJET K YBEIMUEHHUIO TNTyOMHHOCTH UCCIICIOBAHUI.

[Ipu wu3MepeHMsSIX HaNpPsHKEHHUS DJICKTPUYECKOIO IOJIi B PA3JIUYHBIX a3UMYTax
BO3MO)XHO M3yY€HHUE NPOCTPAHCTBEHHOW CTPYKTYpbl TPYHTOBOrO MaccuBa. Meromamu,
HCTOJNB3YIOLUMMH 3Ty BO3MOXKHOCTB, SBISIOTCS: MeToh IBYX cocTasistonmx (MJIC),
METOJ] BEKTOPHBIX U3MepeHHi anekTpuyeckoro noist (BUIII), kpyrossie HaOm0AeHUS.

OCHOBHBIMU HCIIOJIB3YEMBIMH MOAM(DUKALUAMU METOJA CONMPOTHBICHHS SBISIOTCS
anektponpodunupoBanue (D11) u BepTHKaNbHOE 3JEKTpUUeckoe 30HaAupoBanue (B33),
BBINOJIHSAEMbIE pA3IMYHBIMH yCTAaHOBKaMM. [JIyOMHHOCTHP MeTOJa COINPOTHBIICHUS
OLIEHMBAETCS MO MPHIOKEHUIO [1.

5.1.5. Onexmponpogunuposanue (III) BBINONHAETCS MyTEM MPOHU3BOJCTBA
M3MEPEHUH ¢ MOMOILBI0 HEM3MEHAEMOW YCTAaHOBKH € BBIOPAHHBIM ILIArOM I10 MPO(UITIO.

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
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DneKTponpoGUINPOBAHUE MOXKET BBIIOTHATHCS B PA3IUYHBIX MOIU(DUKALMIX,
UMEIOIUX CBOM TMPEUMYIIECTBA M HENOCTATKU B 3aBHUCHMOCTH OT CTOSIIMX 3a1a4 U
YCIOBUN WX peIIeHHs: CUMMETpUYHOe dYeTbipexdnekrponnoe (COII), aByxcTopoHHee
TpexanekTpoaHoe - komOunupoBannoe (KJII), nunonsHoe aByxcroponuee (J2II). Bee
3TH MOAU(UKAIMKU MOTYT OBITh MCIOJB30BaHBI B BapuaHTe ABYX cocTaBistommx (OI1
MJIC). OnHOBpeMEHHOE HUCIIOIb30BAHUE HECKOIBKUX PAa3HOCOB MO3BOJISET MPOU3BOIUTH
UCCIIEIOBaHUsI HAa HECKOJNBKHX ypOBHSAX TayOuH. Yame Bcero mpUMEHsETCS
JIBYXPa3HOCHOE IEKTPONPOGUIUPOBAHUE.

[lepBuunbiM pesynbratoM Ol ABAAIOTCS TpaUKH KaKyIErocss 3JIEKTPUYECKOTro
COIIPOTHBIIEHUS (Pk) B0 MPOdUIst HAOMIOACHUH.

I/IHTepHpCTaL{I/IH pe3yJIBTaTOB 31_[ 1a€T BO3MOXHOCTH OHpe,[[CJ'ICHI/IH ITOJIOKCHUS B
IIJIaAHEC l"paHI/II_I HOpO)I, UMCHOIIINX pa3Hoe YI[CJ'ILHOC BHCKTpI/ILICCKOG COHpOTI/IBHeHI/Ie
(Y20).

[Ipu wucnons3oBanuun Ol B momudukanmu MJIC BO3MOXKHAa OIEHKA a3uMyTa
NPOCTUPAHUS M3y4YaeMbIX TpAaHUL, a B ONAronpuATHBIX YCJIOBUSX M TIYyOMHBI HX
3ajeranus no npoduiro. B merone BUDII npeamerom nccieaoBaHmii B epByIo ouepeb
SBIISICTCS OTPEIeTICHUE MECTOIOIOKEHHS 00BEKTa, CO3/IAI0IIEr0 aHOMAIHIO.

5.1.6. Bepmuxanvnoe snexmpuueckoe 3onouposanue (BDO3) BbimonHseTcss myTem
IIPOU3BOJCTBA M3MEPEHMM Ka)KyILIMXCSA CONPOTHBIECHUN pPx IPHU  HU3MEHSIOLMIMXCS
JUHENHBIX pa3Mepax U3MEPUTENbHON yCTaHOBKH. Pe3ynbpTaToM sBIsAOTCSA KpuBble BO3,
NpEeJCTaBIAOIINE CO00H TpadMKu 3aBUCUMOCTH Pk OT JEHCTBYIOILEIO pPaCCTOSHUS
M3MEPUTENIbHOM yCTaHOBKH (pa3Hoca - r). BO3, BbINoHseMble B HECKOJIBKUX a3UMYTax
IIpY HEU3MEHHOM TOJIOKEHUHU IIEHTpa, HOCAT Ha3BaHHe KpyroBbix BO3 (KBD33). Ilpu
UCIIOJIb30BaHUU JIMIIOJIBHBIX HM3MEPUTEIbHBIX YCTAaHOBOK METOJ MMEET Ha3BaHUE
JUTIOJIBHOTO 3JIEKTPUYECKOT0 30HaupoBanus (133).

BepTI/IKaHBHBIC OJICKTPUYCCKUC 30HAUPOBAHUSA BBIIOJIHAOTCA KaK B OTACIBHBIX
TOYKax HIHN II0 HpO(bI/IJ'IHM, TaKk W 10 IUIOIaJAu Ha MNOBCPXHOCTH CYHIM HIIM HaA
AKBaTOPUSX. FHY6I/IHHOCTL HCCIIEAOBaHUM U paspceiiaaronias CIIOCOOHOCTH METOJa
3aBHUCAT OT COOTHOIICHHA COHpOTI/IBHeHI/Iﬁ nopoa Ha HUX TIpaHUIaX WU OT PasMEpoOB
I/I3MepI/ITeJ'ILHOI71 YCTaHOBKH.

Wutepnperanus kpuBbix BO3, BbINoIHAEMas pa3IuYHbBIMU CIIOCO0aMHU (T1aJI€TOYHBIM,
METOAOM MoA0Opa, C TMOMOLIbIO Pa3IMYHBIX KOMIBIOTEPHBIX MPOrpamMM, METOAO0M
0COOBIX TOYEK), MOo3BOJseT onpeAeiaTh YOC MOpoA M IOJIOKEHHE B INPOCTPAHCTBE
IpaHuL] IOPOI.

Ilo 3HaueHHAM Y3C, HCIIOJIb3YyA YCTAHOBJICHHBIC CBSA3UM W 3aBUCUMOCTH, BO3MOKHA
OILICHKA IMapaME€TpPOB COCTaBa Mopoa, ux CTpoCHUs, COCTOSAHUA U CBOMCTB.
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51.7. B wmoougpuxayuu o0s8yx cocmasnarowux memooa B33 (BD3 MJIC,),
UCIIONB3YEMOr0 JUIsl TMOJy4YeHHs: HH(pOpMAalMu O TOPU3OHTAIBHO HEOJHOPOIHBIX
TEOAIEKTPUIECKUX MACCHUBAaX, KPOME TPAJAULIUOHHBIX HM3MEPEHHH pPx, MPOU3BOJIAT
U3MEpPEHUs]  Pa3HOCTH  TOTEHIMAJIOB B  MPUEMHOW  JIMHUM, PACIIOIOXKCHHON
MIEPICHIUKYJISIPHO OCHOBHON U3MEPHUTEIBHON YCTAHOBKE.

WNurepnperamus kpuBbix BO3 MJIC npousBoauTcs € MOMOIIBIO CIEUUATBHBIX
HOMOTPaMM H TIO3BOJIET OMpPENesITh He TONbKO YIC, MOIIHOCTh U TIyOUHY 3ajeraHust
TEORIEKTPUYECKUX TPAHHULL, HO DJIEMEHTBI X 3aJIeTaHUS.

5.1.8. Bbeckonmaxmmnoe snekmpuyeckoe 30HOUPOBAHUE, BBHIOIHIEMOE HAa HU3KHUX
4acToTax C IPUMEHEHHEM CIIELHAJIbHBIX EMKOCTHBIX 3JIEKTPOAOB, MHCIIONb3YETCS B
YCIOBUAX, TJE€ OCYILECTBIECHHE 3a3eMJICHUs 3aTpyJHEeHO (mpu paboTax 3uUMOMH, Ha
CKaJIBHBIX MOpOJax, TBEPABIX MOKPHITHX). B 3T0il Mogudukannu BO3 mpumensiercs
YCTAaHOBKA TOYEYHOTO 30HIMPOBAHMS, B KOTOPOW (UKCUPYETCs MOJ0KEHUE OJHOTO
MUTAIOLIETO 3JeKTpoja (BTOpoil pacmonaraercsi B «OECKOHEYHOCTH»), a HPUEMHBIH
aunosib nepemernaercs. Ilpu npoguiabHBIX HAOMIOACHUAX, KOTJa COCEHHE YCTaHOBKH
MIEPEKPHIBAIOT pa3HOCAMM JApYr Jpyra, TOYEUHBbIE 30HIUPOBAHUS IEPECUUTHIBAIOTCS
(TpancopMUpPYIOTCS) B TPEXIIEKTPOIHBIE U HHTEPIPETUPYIOTCS OOBIYHBIM CIIOCOOOM.

5.1.9. Onexmpuueckas momoepagus, sBustomascs moaudukanueit meroga BO3 c
UCTOJIb30BAHUEM MHOT'OKAHAIBHBIX (MHOTO3JIEKTPOIHBIX) YCTAHOBOK, IPUMEHSETCS TPU
JeTalbHbIX UCCIEI0BAaHUAX JABYMEPHO HEOJHOPOJHBIX pa3pe3oB. B 3Toil Moaudukanum
BD3 Broons npoduns  HaOmioneHWH — yCTaHaBiIMBAaeTCs ~ HAOOp  BJIEKTPOOB,
pacrlojOKEHHBIX Ha paBHBIX pacCTOsAHUAX. IIpu 3TOM 3€KTpoAbl MHOIOKpPaTHO
HCIOJIb3YIOTCSl B KAUECTBE KaK IPUEMHBIX, TaK U MUTAIOLIUX.

OOpabGoTka M HHTEepIpeTalys JaHHBIX 3JEKTPUYECKON ToMorpaduu BeueTcs C
MOMOIIBIO CHIEUATBHOTO MPOrPAaMMHOI0 00eCTIeYeHusl.

5.1.10. Kapomaswc conpomusnenuti (KC) BbIIOIHSAETCS MyTeM MPOU3BOJCTBA
M3MEPEHUH CHIIbI TOKA B MUTAIOIIEH U HANPSDKEHUS B IPUEMHOM JIMHUAX U BBIUYMCIICHUS
KQKYIIUXCSl CONPOTUBIEHUM pPx MOPOA INPU MEPEMEIICHUH HW3MEPUTENIBHON YCTaHOBKU
(30HAQ) BIOJIb CKBOKHHBI.

OO0s3aTenbHBIM YCIOBUEM BBINONHEHUs KapoTaxka MeTtooM KC sBisieTcst oTcyTCTBUE
oOcanHbIX MeTaimueckux TpyO. KOHTakT HUTAIONMX W MPUEMHBIX 3JEKTPOJIOB C
I'PYHTOM (CTEHKOW CKBaXXHHBI) OCYLIECTBIISIETCS JHMOO Yepe3 >KUAKOCTh, 3aNOIHSIONLYIO
CTBOJI CKB@XHUHBI, JMOO (B CyXUX CKBa)XMHAX) IyTeM CIELUUAIBLHOIO MpHKUMa
AJIeKTpoAOB K cTeHke. Ilpu paboTax B CKBa)KMHaX, 3alOJHEHHBIX BOJAOH, M3MEpEHUs
MOTYT BBINOJIHATHCS] HETIPEPBIBHO B Ipoliecce nepeMenieH st (MOIHATHS UM OIyCKaHuUs)
30H/A; B CyXUX CKBaKMHAX M3MEPEHUS BBINOIHIIOTCS B TOYEUHOM pexume. Pesynbratom
KapoTa)ka SBJISIOTCS KapoTaKHbIE AUarpamMmbl (rpauky 3aBUCUMOCTH Pk OT TITyOHHBI).
IIpu uHTEpHpeTany KapoTaKHbIX JUarpaMM OIPEAEISAETCs MOJI0KEHUE TPAHULL TOPOJ,
nepecekaeMbIX CKBaXXMHOM, 1 ux YOC.
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5.1.11. bokosoe kapomadxcnoe 3onmouposanue (BK3) BeimomHseTcs myTem
OIIpEeJIeNIEHUs Pk B UCCIEAYEMbIX TOUKAX CKBAaXXMHBI MIPU UCIOJIb30BaHUN Habopa 30H]I0B
pa3nuYHOro pazMepa. B pe3ynbraTe KOJMYECTBEHHO XapaKTepU3yeTCs re0dIeKTpUIecKoe
CTPOEHHE OKOJIOCKBA)XMHHOTO TPOCTPAHCTBA HA PAa3IMYHBIX PACCTOSIHUAX OT CTBOJA
CKBQXMHBI. JTO MO3BOJSET CYIUTh O INIyOMHE MPOHUKHOBEHHUS B IMOPOJBI OYpOBOTO
pacTBOpa M yAEIbHBIX COMPOTUBIIEHUSIX HOPOJ, BCKPBITHIX CKBAKUHOM.

5.1.12. Tokoewiti kapomadic BBIIOJIHAETCA B CYXMX CKBaKMHAX IyTEM H3MEPEHHS
CWIbl TOKAa B NMTAMOIIEH LENM IpU INepeMelleHuu 30Ha. [Ipm 3TomM oneHuBaeTcs
MOJIOKEHUE TPaHMIl IOpOJ, OOECIEeUMBAIONINX pPA3JIMYHbIE YCIOBHUS 3a3e€MJICHUS
MIUTAIOLIETO JIEKTPOA U, COOTBETCTBEHHO, CHIIY TOKA.

Moaudukanueit TOKOBOro KapoTaxa SIBISICTCS 21eKMpPOOUHAMUYECKOe 30HOUPO8aHUe
(3/13), koTOpOoe COBMEIIAeT TOKOBBIM KapoTaX ¢ AMHAMHUYECKUM 30HAMpoBaHMeM. O6a
METO/a UCCIIEIOBAHUS BBITOIHSIIOTCS OJHOBPEMEHHO €AMHBIM U3MEPHUTEIbHBIM 30H/IOM -
CKB)XMHHBIM CHApSIOM.

5.1.13. Pesucmusumempus (Pe3) saBnsercs metogom ompeneneHus YOIC cpenbl
(TpyHTa WIH KHUAKOCTH), TMOMEIIAeMON B CHENHANbHYI0 (GopMy (PE3UCTUBUMETD),
COJIEp>KalIyl0 B KOHCTPYKIIMH TMUTAIONINE U MPHUEMHBIE JIEKTPOJbl, TyTeM H3MEPEHUS
CHJIBI TOKa W HampspkeHUs. BO3MOXKHBI BapuaHThl HM3MEPEHUN MPH TOMEUICHUH U
MEePEeMEIEHUN PE3UCTHBUMETPA B HCCIEAYEMOM BOJOEME WM CTBOJE CKBaKUHBL [lo
u3MepeHHoMYy 3HadeHHi0 YOC U HUMEIOIUMCS KOPPENSIHOHHBIM CBSI3IM €ro ¢
mapaMeTpamMu CocTaBa TIOpPOJl, MHUHEpalu3alued SKUIKOCTH, OIEHUBAIOTCA OTH
XapaKTepUCTHKH, OOHAPYKMBAIOTCS YYACTKH W3MEHEHHS MHUHEpalu3allud BOABI B
UCCIIeTyeMOM BOAOEME WIIM CKBA)XHHE, CBHJIETEIBCTBYIOIINE O pasrpy3Ke MOJA3EMHBIX
WM TIOTJIOIEHUH MTOBEPXHOCTHBIX BOJI, & TAKXKE O HAIMYUHM UCTOYHUKOB 3arpsi3HEHUSI.

5.1.14. Memoo 3apsaxcennoco mena (M3T) mo3BoisieT u3yuyaTh paclpeesieHue
NOTEHIMaja WM TpaJueHTa IOTEHLHalla Ha IOBEPXHOCTH 3eMJIM, CO3aBacMOro
MCKYCCTBEHHBIM UCTOUHUKOM TOKA, PACIIOJIOKEHHBIM B 3apsiKaeMOM Telle, HaXOSIEeMCs
B CKBaXuHEe. B 3aBHCMMOCTH OT 3a7ay W, COOTBETCTBEHHO, MOJIM(UKAIMH METO/a,
3apsHKAEMBbIM TEJIOM MOXKET CITY>KUTh JINOO OIMyCKaeMblii B CKBR)XKHHY MEIIOYEK C COJIBIO,
CO3JAIOIIMKA  TpU  PACTBOPEHMM  DJIEKTPOJIMUT,  OOJNIQAAIONMM  MOBBILICHHOM
3JIEKTPONPOBOTHOCTIO (THAPOr€ONIOTMYECKU BapHaHT), JMOO BCKPBITHIA CKBAXKHUHOM
MIPOBOJHUK, TAaKOH Kak pyJa, METAJIMYECKass KOHCTPYKIUS (TaK Ha3bIBa€MbIH «pYIHBIN
BapuaHT»). V3yueHne sKBUIOTEHIMAIbHBIX JIMHUI Ha MOBEPXHOCTU 3€MJIU IMO3BOJISIOT
CYIHUTh B NIEPBOM CIy4ae O HAlpPaBJICHUU U CKOPOCTH (pUIBTpALMU MOA3EMHBIX BO, BO
BTOPOM - O MPOTSHKEHHOCTU M KOH(PUTYPALIH UCCIIEAYEMOT0 IIPOBOISILEI0 00bEKTA.

MeTo/ Bbl3BaHHO Nonspu3aLmm

5.1.15. Memoo evizsannoti noaspusayuu (BII) BbImonHseTCS NyTeM H3y4eHUs
BTOPUYHOTO  3JIEKTPUYECKOTO  TOJsl, OOYCIOBJICHHOTO  3JIEKTPOXHUMUYECKUMU U
AJIEKTPOKUHETHYECKUMH MPOLECCaMH, BO3HUKAIOUIMMHU MPU MNPOMYCKAaHMM TOKa B
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TOPHBIX TMOPOJAX, COJAEPKAIIMX MHUHEpaAJIbl C AJIEKTPOHHBIM TUIIOM IPOBOJUMOCTH H
BHYTPUIIOpOBYIO Bnary. HHreHcuBHOCTh mporecca BII - momspuszyemocts (1)
OTIPEIETISICTCS C UCIIOJIb30BAHUEM TPEX OCHOBHBIX CIIOCOO0OB U3MEPEHHS.

Wsmepenue BII 60 gpemennoii odracmu (unu B UMIYILCHOM PEXHME) OCHOBAHO Ha
perucTpalii pa3HOCTH TOTEHIMATIOB B TPUEMHON JUHUM BO BpeMs U 4epes
OTIpeIeIEHHOE BPEMSI TIOCTIE BBIKIIFOUEHUS IPSIMOYTOJIBHOTO UMITYJIbCa TOKA B MUTAIOIIEH
nuHUK. V3ydaemasi Kaxyluascs MOJSIPU3YeMOCTh (Nk) BBIYUCISETCS KaK OTHOIICHHE
BBI3BAHHOU MOJIAPU3ALIMU Yepe3 PUKCUPOBAHHOE BPEMS MOCIE OTKIIOUEHUS MMUTAOIIETO
Toka (AUgn) K HampshKeHUIO BO30yxkaatotero Toka (AU).

Amnaumyono-yacmommusie N3MEPEHUS MOJIAPU3YEMOCTH OCHOBAHBI HA U3YUYEHUH TOJIS
IpU NPOMYCKAaHUHM B MUTAIOIIUX JIMHUSAX MEPEMEHHOI0 TOKA JBYX Pa3JIMYHbIX YaCTOT.
[Tapametp nonsipuzyemoctu (PFE) BeIYHCISETCA KaK OTHOILIEHHE PA3HOCTH dPdeKTa Ha
HU3KHUX U BBICOKHX YaCTOTax K 3JIEKTPUUECKOMY I1OJIIO Ha HU3KOW 4acTOTe.

Daszoeo-uacmomuuvle usMepenus OCHOBaHbI Ha (ukcauuu caBura (a3 OCHOBHOM
TapMOHMKH B IIPUEMHON JIMHUHM OTHOCUTEIBHO TOKOBOM.

Metoa BII moxer ucnonb3oBaThCsi B MoAudUKanuu, Kak 3oHaupoBanus (BO3 BII),
tak 1 npodunupoanus (311 BII). Ilpu sToM npuMeHsI0TCS Takue K€ YCTaHOBKH, KakK B
MmeToze conpotusieHuil. Meron BIl HeoOXoauMo MpUMEHSATh B KOMIUIEKCE ¢ METOJIaMHU
COIPOTUBIICHUS.

Wntepnperanus BII mpousBoauTcs npu npopuIMpoBaHUU HAa Kau€CTBEHHOM YPOBHE,
a IpU 30HIUPOBAHUU HCIOJIB3YIOTCS COOTBETCTBYIOIIHME KOMIIBIOTEPHBIE MPOIPaMMBbI
i mnanetku. Ilpu reosornueckoil UMHTEpHperanuu pesyiapratoB  meroga BII
UCIIOJIb3YIOT YCTAHOBJIEHHBIE CBSI3U Tx C BELIECTBEHHBIM COCTAaBOM IOPOJ WM HX
COCTOSIHUEM (Mep3Jioe - Tajoe) WIM CYIIT O HaJIMYUM pPYJHBIX MHHEpPAIOB H
ANEKTPONPOBOAAIIUX TEN.

MeToabl NepeMeHHbIX 3/1eEKTPOMAarHU THbIX noneu

5.1.16. 13 MeTOO0B 2IIEKTPOPA3BENKH MIEPEMEHHBIMH JJIEKTPOMArHUTHBIMU TIOJISIMU B
MIPAKTUKE WHKEHEPHBIX U3BICKAHUN Yallle BCETO UCIOIB3YIOTCS METO/IbI, OCHOBAaHHBIC Ha
M3MEPEHUHN UCKYCCTBEHHBIX YCTAHOBHUBIIMXCS FAPMOHUYECKHUX WM HEYCTAHOBUBIIMXCS
nosiei pa3nuyHOM 4YacTOThl. [IpeMMyIecTBOM METOIOB MEPEMEHHOTO TOKa SIBIISETCS
BO3MOKHOCTh  BBINIOJIHATH  HaOMIOJeHUss 0Oe3 TrajdbBaHUYECKOro KOHTakTa (0e3
3a3eMJICHUI ).

5.1.17. Vcmanosuswuecsa capmonuueckue noia WNCHOJIB3YIOTCA B  CIEOYIOIIUX
METoaxX:

YaCTOTHBIE AJIEKTPOMAarHUTHbIE 30HANpoBaHus (UOM3) B paznuuHbIX MOAUDUKALIUAX;

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 17
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

cooctBeHHO yactoTHbIe (U3), nucranimonnsie (/13), n3omapamerpuueckue (M13);

Ipu rajJJbBaHUYCCKOM WM HHAYKTUBHOM crocooe BO36Y)K,Z[CHI/I$I MoJIs1 pa3jIMYHbIX
4acCToT,

JMIIOJIbHOEe MHAYKTUBHOE npodunupoBanue (JUII). [Ipyroe ucnonb3yemoe Ha3BaHUE
- IUIMOJIBHOE AJIEKTpoMaruHuTHoe npodunauposanue (JAOMII);

paaroKOMIapallMOHHBINA METO (PaHOKHII);

paauoBosniHOBoe TmpocBeunBanue (PBII). Jlpyroe wucnonb3yemoe Ha3BaHHE -
paaunoBosHOBasi reounTpockonus (PBI'N);

aNeKTpoMarHuTHeI Kapotax (OMK), Bxmrowaromuii nuanektpudeckuit (AK) u
uaayknuoHHs (MK).

5.1.18. Yacmommnoe snexmpomacnumnoe 3onoupogarue (UIM3) sBnseTcs METOOM,
U3YYalOUM DJIEKTPUYECKYI0 HWIIM MAarHUTHYIO COCTaBJIAIOLIYIO 3JIEKTPOMArHUTHOIO
HOJIs, CO3aBa€MOro IaJlbBAHUYECKMM (C MOMOLIBIO 3a36MJICHMs) MM MHAYKIHMOHHBIM
CI1oco060M IpH NOMOILY AMUIOJNS WIK NMETAH (PaMKH), HUTAEMBIX IIEPEMEHHBIM TOKOM. B
3aBHCUMOCTH OT MCIOJIb3yeMOi MOIM(UKALUU METO/Ia PETUCTPUPYETCS HANPSKEHHOCTh
KOMIIOHEHTOB MarHuTHoW (Hx,y,z) mmu snexrpuueckoil (Ex,y,z) cocTaBisromel 1moss
(TOJHOTO BEKTOPAa, OTAENBHBIX KOMIIOHEHTOB MM MX OTHOIUEHHUS) KaK (QYHKIHMHU
HepHoJ1a NEPEMEHHOT0 TOKa (

ﬁ), pacCTOSTHUSI MEXKIy WU3JydarejeM W TPUEMHUKOM (r), WIH OOOOIIEHHOTO
anekTpoMarHuTHoro napamerpa p (p = k| - r), rae k - BoaHOBOE umncio). DPdekTrnBHOE
Ka)Xylieecsi CONPOTHUBIICHUE (Pp), BBIYUCISACTCS W3 OTHOIIEHHS M3MEPEHHOH pa3HOCTH
MOTEHIIMAJIOB B IPHEMHOM YCTPOWCTBE K CHJE TOKa B U3JIy4arelie C Y4eTOM
TeOMETPHUUECKOT0 KOA(PPHUIIMEHTA YCTAHOBKU. YMEHbIIAS YACTOTY TOKA, YBEIHMYUBAIOT
rITyOMHHOCTD UCCIICZIOBAHUS BCIIEICTBUE «CKUH-I((DEeKTay.

MeToapl WHTEpHIpeTalii KPUBBIX YacTOTHOTO 30HIMPOBAaHUSA pa3pabOTaHbl B
OCHOBHOM [UIsl Ciy4yass TOpPU3OHTAIBHOTO CTpOeHMsI pa3pe3a. B  pesynbrare
YCTaHABIIMBAETCS MOJIOKEHHE TOPU30HTAIBHBIX WU CyOrOPU30HTAIBHBIX MPAHUI] TOPOJI,
XapakTepu3yrommxcs — orauvaronmmucs YOC w (WIM)  JUDJIEKTPUYECKOM
MPOHUIIAEMOCTHIO.

['eonmornueckoe MCTOJIKOBAHUE TOJYyYaeMbIX MATEPHAIOB BBITIOIHICTCS B OCHOBHOM
Ha Ka4eCTBEHHOM YPOBHE C HCIIOJIb30BAHMEM HMEIOIIUXCS CBEICHUH O 3aBUCHMOCTSIX
VYOC " IUANEKTPUYECKON TPOHUIIAEMOCTH OT COCTaBa W COCTOSIHHSI HCCIEAYEMBIX
MOPOI.
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5.1.19. Ilpu ounonvrom unoykmuenom npogpuruposanuu (JAUII) wru ounonvrom
anexmpomaznumuom npogunuposanuu (JAOMII) nzydaercss moBeaeHHE H3MEPSEMOIO
napameTpa 3JeKTPOMAarHUTHOTO TOJs (HANpPsHKEHHOCTb, OTHOLIEHHE KOMIIOHEHTOB
BEKTOpa  HANpsHKEHHOCTH)  BAONb  mpodwis  HabmogeHud.  Moaudukanusmu
AJIEKTPOMArHUTHOro  mpoduinupoBanus  asistorcss  BUDIL  (BeicokouyacToTHOE
aJieKTpoMarHuTHoe mnpogunupoanue) U HOII (HempepblBHOE 3IIEKTPOMArHUTHOE
npoduiupoBanue). MHTepnperanus JaHHBIX NPOQHIUPOBAHMS IO3BOJIET YCTAaHOBUTH
MIOJIOKEHHUE T€OJIOTHYECKUX TPAHUL WM JIOKAIBHBIX NPOBOJAIINX OOBEKTOB B IUIaHE, a
npy OJIArONPUATHBIX YCIOBUSAX OLICHUTH COCTAB MOPO/I.

5.1.20. B paouoxomnapayuonrnom memoode (paduoxun) U3ydaercs MOJe€ yIaTCHHBIX
TUMHHOBONMHOBBIX ([IB) wmnu cBepxmmmuHoBoNHOBEIX (C/IB) pammoctanumii. Meton
OpUMEHSeTcs B MOJUGUKAIMU NPOPUIMPOBAHUS C HM3MEPEHHEM DJIEKTPUYECKUX U
MarHMTHBIX COCTABJIIOIIMX IIOJS M a3UMyTa BEKTOpa HampsbkeHHocTH mnoust. [lo
MOJIOKEHUIO XapaKTEePHbIX aHOMANIUN Ha mpoduie (UKCHUPYIOTCS TPaHUIBI MOPOJ C
pasubiMu YOC U (MITH) JU3IEKTPUUECKOM MPOHUIIAEMOCTBIO.

5.1.21. B wmemooe paouosonnosozo npoceeuusanusi (PBII) Ha BbIOpaHHBIX
ONTUMAJIBHBIX PA0OYMX YACTOTaX M3MEPSIOTCS KOMIOHEHTHI 3JIE€KTPOMArHUTHOIO TOJIS
(97eKTpUUecKUe WJIM MAarHUTHBIE) M M3Y4aeTcsl MOIJIOIIEHHE SHEPrHuM paJnOBOIH
MOpPOJaMH, T€OJOTHYECKUMH WJIM TEXHOT€HHBIMH OOpa30BaHUSAMH, HAXOIAIIMMUCS Ha
Tpacce pacpoCTPaHEHHs BOJIHBI, MEXy IPUEMHON U U3TyYaroliei aHTEHHOH.

[lepegaTuvk M NMPUEMHUK C U3IyYarolled U MPUEMHONW AHTEHHAMH Paclojiararorcs
OOBIYHO B JIBYX CKBaXMHAX WJIM B CKBO)XMHE W HA TOBEPXHOCTH, BO3MOXHO TaKKe
npoGUIUPOBAHUE BAOJH OJHOM CKBa)KUHBI. AHAIHM3 TMOJYYCHHBIX JAHHBIX MO3BOJISET
ONpEeNeNATh YIEIbHOE CONMPOTUBIECHUE M IUANIEKTPUUYECKYI0 MPOHULAEMOCTh MOpPOJA B
€CTECTBEHHOM 3aJIeTAaHWU U MX paclpeeliecHue B U3ydaeMoM o0beme cpeabl. JlnanazoH
npumensiembix 49actoT (0,1 - 30 MI'm) mo3Bomnser paboTaTh B MOPOAAX C yJEIbHBIM
ANEKTPUUYECKUM conpoTuBieHueM oT 20 OM - M W BbIIE IPHU PACCTOSIHUM MEXKIY
CKBa)XMHaMH 0T 5 10 60 MeTpoB.

Oco0bIM yCIIOBHEM MPUMEHEHHS] METO/a SIBISETCS HaIU4he CKBAXKUH C 00cagkoit
CTBOJIA PATUONPO3PAYHBIMU (TTOTUITUIICHOBBIMHU) TPyOaMu ¢ BHYTPEHHUM IUAMETPOM HE
menee 45 MM.

5.1.22. Ilpu anexmpomacnumuom xapomadxce (OMK) Bo30OyxneHue moys U €ro
perucTpanys MpPOU3BOAUTCS C TOMOUIbI0 AHTEHH - MArHUTHBIX JUMONEH (KaTyIlek),
NepeMeIaeMbIX BJOJIb CTBOJA CKBAXHHBI MPHU MOCTOSHHOM PACCTOSHHUM MEXIY HHUMHU.
Perucrpupyemasi pa3HOCTh MOTEHIIMANIOB cBsA3aHa ¢ YOC MOpoA U UX JUAIEKTPUUECKOM
MIPOHUIIAEMOCTBIO. Y CIIOBUEM BBINOIHEHUS paboT SABJISIETCS OTCYTCTBHE METAUINYECKOM
obcanku CkBaXHHBL. OIIEHKa BJIAXXHOCTH MOPOJ MPOU3BOAMTCS IO KOPPEISALHUOHHBIM
3aBUCUMOCTSIM  JIMAJIGKTPUUYECKOW  MPOHUIIAEMOCTH  OT  COJAEpXKaHHs  BOJBI,
YCTAQHOBJICHHBIM JUIS MOPOJ paziauyHoro cocraBa. DMK MokeT BBIMOTHATHCS KaK B
CKBA)XMHAX, 3aMIOJTHEHHBIX JKUAKOCTHIO (OYpOBBIM PacTBOPOM), TaK U B CYXHX.
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5.1.23. Heycmanosuswiuecs uiu umnyivbCHble NOAsA WUCIONB3YIOTCS B CIEOYIOIIUX
METO1ax:

METOJ nepexoansIx npoueccos (MIIIT);
3oHAMpoBaHue craHoBieHueM nois (3CII);
paaunonokanuoHHoe 3ouaupoBanue (PJI3);
panoIOKAMOHHAS a9POChEMKA.

5.1.24. B wmemoodax 3onO0uposanus cmanoeirenuem noaa (3CII) u nepexoonvix
npoyeccog (MIIII) peructpupyercst mporecc CTadMIN3aliK MOJs, BO3HUKAIOIIETO MPU
HCKYCCTBEHHOM BO30YXKICHHUU €ro MPSIMOYTOJbHBIMH MMITYJIbCaMHU IOCTOSHHOTO TOKA.
Paznuuator nBe moaudukanum merona: B «OmmwkHel 3oHe» (3CB3), koTopas HaxomuT
HauOoJIbIIee IPUMEHEHNE B PEIIEHUN MHKEHEPHO-TE€OJOTMYECKUX 3ajlayu, U «B JaJbHEH
3oHe» (3CI3). Ilo pesynbraTam H3ydeHHUs TIpoLEcca CTAHOBJICHUS ONPEIEISIOTCS
IIPUBEJICHHBIE KAXYIIHECs CONPOTUBIEHUS (pr) U CyMMapHasl MPOBOAUMOCTH (St) A
pa3NUYHBIX BPEMEH CTaHOBJEHMs MO (f), MEHbIIEe M3 KOTOPBIX OTBEYAET BEpXHEU
yacTd pas3pe3a, a HauOosbliee - OOOOIIEHHOW XapaKTEpPUCTHKE pa3pe3a B ILEJIOM.
WuTepnperanud NaJeTOYHBIM M MAIIMHHBIM  CIIOCOOOM TOJBEPraiTcs TIpapuKu
3aBUCUMOCTH pr U St OT

'“.'27'11‘. [To pe3ynbraTaM HHTEpPOpPETALMU BBINNOJHACTCS pPACUWICHEHHWE pa3pe3a [0
BEPTHUKAJIU HA CJIOU ¢ pa3iuuHbiMU Y OC.

5.1.25. Tlpu paouonoxayuonnom 3onouposanuu (PJI3) W3y4arOTCs CHUTHAJbI,
SBIIAIOIINECS OTPAXKEHUSIMH KOPOTKUX PAAMOUMIYJIBCOB OT MMOANOBEPXHOCTHBIX
00BbeKTOB. M3ydaroTcs KuHEMaTHUeCKHe M JAUHAMUYECKUE XapaKTePUCTHKH, BEIMYMHA
KOTOPBIX 3aBHCUT OT PACCTOSHUS IO OTPAXKAIOIIETO 0OBEKTa U AJNEKTPUUECKUX CBOHCTB
cpensl. PJI3 BbImonmHSETCS Kak B OTAENBHBIX TOYKaxX, TaK U MPH HAOMIOACHUSX BIOJb
npoduneir. I[lo pesymbraram PJI3 cTposiTcs BpeMeHHBIE pa3pe3bl, Ha KOTOPHBIX
oToOpakaeTcs TMOJIO)KEHHWE TpaHUI] B  KOOpAMHATaX BPEMEHH  IMPOXOKICHUS
30HAMpYIoIIero curHana. OHU MOTYT ObITh PeoOpa30BaHbl B pa3pesbl peaabHbIX TyOuH
MIPU HAJIMYUU JAHHBIX O CKOPOCTSIX paclpoCcTpaHeHHs paJoBOIH BO BMELIAIOIICH cpeie.
Jns nonmyuyenusi stux AaHHbIXx PJI3 BeimonHsercs B pexume ronorpada, Kornaa
U3MEpEHUs] TPOBOJATCS TMPU pPa3HOCE MPUEMHOTO0 U TEPEAAloIIero yCTPONCTBa.
JluHamMHuueckre XapaKTepUCTUKU MO3BOJISIOT OIEHUBATh COCTAaB M COCTOSIHHE MOPOJ Ha
Tpacce pacnpoCTpaHEHHs CUTHAIA.

['myOmHHOCTH MeTONIa ompenemnseTcs IUAJICKTPUYECKON mpoHumaemMocty u YOC
30HIUPYEMBIX TOpOJA. B  BOJOHACHIIIEHHBIX TECYAHO-TVIMHUCTBIX TPYHTaX OHA
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HCUYUCACTCA NCPBBIMU MCETpAMU (HpI/IJ'IO)KeHI/Ie B), B MHOTI'OJICTHEMCP3JIbIX MOPOJaX,
JICAHUKAX, CYXUX IIECKaX - NJCCATKAMU U COTHAMU MCTPOB.

I[J'Iﬂ PH?) HHOTr'Zla HCHOJIB3YKOTCA APYru€ HaA3BaAHUA - TCOPAAUOJIOKAIIMOHHOC
30HAUPOBAHUC (FPH3), TreopaarnoJIOKaAaluOHHOC TMMOANIOBEPXHOCTHOC 3O0HAUPOBAHUC
(TTI3).

5.1.26. Paouonoxkayuonnas aspocvemka TpeincTaBiser coboit moaudukanuio PJI3, B
KOTOPOH M3Iydaromas u NpuéMHasi aHTEHHBI pacroyiaraloTcs Ha JIETaTeIbHOM arnrapare,
a O0OJMy4eHHIO TOJBEpraercss ONpeeNieHHas IUIOIAAb 3E€MHOW  IOBEPXHOCTH.
[Tonmyyaemble  fgaHHble — NpeoOpa3yloTcs B BUACOM300paXKeHHs,  MOJOOHbIE
a’pooTocHMMKaM. XapaKTepHble OCOOEHHOCTH U300pakeHHs (IJIOTHOCTh TOHA,
PHUCYHOK, CTPYKTYpa MU Jp.) MO3BOJIAIOT CYyJIUTh O COCTOSIHUU HPUMOBEPXHOCTHOTO CJOS
MIOPOJ] MJTH TI0YB - B IIEPBYIO OUYEpPeb O €r0 00BOIHEHHOCTH.

5.2. CelicMOaKyCTHYeCKHE METObI

5.2.1. CeiicMOakyCTHYECKHE€ METOJIbl OCHOBAaHbl Ha HM3yYEHUU JMHAMUYECKHX U
KMHEMaTUYEeCKUX XapaKTepUCTHK YNPYrux KojeOaHuWi B Cpele, CO3aBaeMbIX
UCKYCCTBEHHBIMH  HCTOYHMKaMH  BO30yxknaeHus.  Ilpeamocbuikoit — mpuUMeHEHUus
CEMCMOAKYCTHUECKUX METOJIOB SBIISIETCS PA3JIM4Me CKOPOCTEH paclpoCTpaHEHUs
YOpPYTMX BOJH M XapaKTEpUCTUK HX TMOIJIOIIEHHUS, OOYCIIOBJIEHHOE COCTaBOM,
CBOMCTBaMH U COCTOSTHUEM T'PYHTOB.

[Ipr celcMOaKyCTHYECKHX HCCIEIOBAHUAX H3YyYAlOTCS CEHCMHYECKHE CBOMCTBA
TOPHBIX MOPOJI, K KOTOPBIM OTHOCATCSI CKOPOCTH TPOJOJIBHBIX (Vp), MOMEPEUYHBIX (Vs)
noBepXHOCTHBIX (VR,L) BOJH, COOTBETCTBYIOHNIME KOI(PPHUIUECHTHI (IEKPEMEHTHI)
nornomenus op (Dp), as (Ds) n aR,L (DR,L), a TakKe BETMYUHBI UX OTHOLICHUH.

5.2.2. CeiicMoakyCTHUECKHE METOAbl 10 Juana3oHaM HCHOJb3YEMbIX YacTOT
KoJieOaHui ToIpa3IesI0TCs Ha:

cericMuueckue (quanazoH yactot menee 1 xl'm);
akyctudeckue (auana3zon yactot 1 - 17 k['m);
yJIbTpa3ByKoBbI€ (Auana3oH yactoT Oosee 17 kl'm).

5.2.3. CelicMuueckre METO/bI 110 BUIaM UCCIICIOBAHUM PA3CISIIOTCS B COOTBETCTBUHU
cm 4.7.

5.24. K ceucmuuyeckum  HA3EMHbIM  MemoodMm  OTHOCATCS  CEHCMHUYECKOE
30HIMPOBAHUE, CEHCMHUYECKOE TMPOAOIBLHOE U HEMPOAOJIbHOEC NpPO(HINpOBAaHUE B
moaupuxanusx MIIB (KMIIB), MOB, OI'T, OT'TI.
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5.2.5. Memoo npenomnennvix 6oan (MIIB) u koppenayuonnvii Memoo nperomieHHbIX
6onn (KMIIB) oOCHOBaHBI Ha pETHCTpPAIlMM MPOJOJIBHBIX M TMONEPEYHBIX BOJH -
MPEIOMIICEHHBIX (TOJIOBHBIX) W pedparupoBaHHBIX, (HOPMUPYIOIIUXCS B pa3pe3ax, IIe
HaOI01aeTCsl YBEMUYEeHHE CKOpocTeil ¢ rryounoit (V1 < V2 ... < Vp). braronpustHeiM
mis npumenenuss MIIB (KMIIB) sBAsioTCS TOpPU3OHTAIBHO-CIOUCTBIE CPElbl C
HEOOJIBIIIMM YHCJIOM CJIOE€B, XapaKTepusylomuxcs Oonpliol nuddepeHuanyeit mo
ckopoctsim. MIIB (KMIIB) sBasietcs OCHOBHBIM METOJIOM TMPU  WHKEHEPHBIX
W3BICKAHUSAX, TIPU OINpPEAETICHUH TIIyOUHBI 3ajleraHus MOJ3EMHBIX BOJ M MPHU U3yYECHUU
YIPYTUX CBOWCTB I'PYHTOB.

5.2.6. OcHOBHBIM BHUIOM HAOJMIOACHUN SBISETCS CEHCMHMUYECKOE IPOJOIbHOE
npoduiupoBaHue. Pexxe wHCmoib3yercss HENMpoaosibHOE NPOoPHUINpOBaHUE (HM3ydEHHUE
BEPTUKAJBHBIX W KPYTONAJAIONIMX KOHTAKTOB, B TOM 4YHCIEe COpPOCOB, pPa3IOMOB,
NorpedeHHbIX pycen pek U T.0.). llpum mpojoiabHOM Npo(UIMPOBaHUM MPUMEHSIOTCS
CHUCTEMbl HAOJIOJCHUH C TMIOJyYeHHEM BCTPEUHBIX M HArOHAIOUIMX TroJorpagos.
BeiHocHble MyHKTHI yaapa (Bo30ykIeHHs KojieOaHUWil) jkKelaTelnbHO pa3MmellaTh Ha
pacCTOSHUAX, PaBHBIX WM KpaTHBIX [UIMHE celcMuyeckod Kocel. Ilpu perampHOM
M3yYeHUH BepxXHell yacTu paspesa myHKTH yaapa (I1Y) pacmonararorcss HE TOJIBKO Ha
KOHIIaX CEeHCMHUYECKON KOCHI, HO U BHYTPH WHTEpBasa HaOII0eHU.

[lpn pemieHMn NMPOCTHIX 3a1ad HCIOJb3yeTCcs HAONIOJCHUE IMPHU TOCTOSHHOW 0aze
(paccTosiHMM) MEXAY IMTyHKTOM BO30YkaeHust u npueMHukoM (CIIIIB) nim oTnensHbIME
ceiicmuyeckumu  3oHaupoBaHusiMu  (C3). Ilpum wuccnenoBaHWsIX Ha  aKBaTOPHAX
METOIMYECKHe ocoOeHHOCTH npuMeHeHus MIIB cBs3aHbl ¢  HEOOXOAMMOCTHIO
UCIIOJIb30BAHUS JIOHHBIX TNPHEMHBIX YCTPOWCTB M JIOCTATOYHO MOIIHBIX HCTOYHHUKOB
BO30YXKJIEHUSL.

5.2.7. I/IHTepHpeTaI_II/IH CEeHCMHUYECKUX JaHHBIX pasacisCTCA Ha JiBa JTarla:

KOppeJsIus BOJH, TOCTpOeHHE ToforpadoB, BBEIEHUE TOMPABOK U YBSI3Ka CHCTEM
rogorpadoB (epBbIi 3TaI);

pacuer mo romorpadaM IIyOWHBI 3aJeraHUsl CEWCMHUYECKUX TIPaHUL, H3Y4YCHHE
XapakTepa M3MEHEHHsI CKOPOCTH YHPYTHMX BOJH C IIIyOMHOW M BIIONb HMpOMIsL - Tak
Ha3bIBaEMOE pellleHne 00paTHOM 3a1a4u (BTOPOH 3Tam).

5.2.8. Memoo ompacennvix eonrn (MOB) OoCHOBaH Ha PETUCTpAIMM YIPYTHX BOJIH,
OTPaKEHHBIX OT JIOCTaTOYHO IMPOTSIKEHHBIX TIpaHML] HM3MEHEHMsS]  BOJHOBBIX
CONPOTHBIICHUH. OTHUM TIpaHUIlAM OOBIYHO COOTBETCTBYIOT JIUTOJIOTMYECKHE H
TEKTOHMUYECKHE TOBEPXHOCTH pa3/eloB reosiornueckux cped. llpm m3mepenusx mno
Merony MOB wu3ywarorcs  KuHemMaTHueckue (BpEMEHa IPUXO0Ja, CKOpPOCTHU
paclpocTpaHeHus) W JAMHAMUYecKue (aMIUIMTYAbI, YacTOThl) XapaKTePHUCTUKU
OTpa)kKeHHBIX BOJH. [lojeBbIe HCCae10BaHUS BBIIOIHAIOTCS M0 CUCTEME MHOTOKpPATHBIX
NEepeKpbITUil. [  pemeHHs HMHKEHEPHO-T€OJIOTMYECKUX — 33Jad  MCIOJB3YIOTCS
NIPEUMYIIECTBEHHO (hiaHroBble HaOmoAeHus ¢ 12 - 24-kpaTHbIMM nepekpbiTusiMu. Ha
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ydacTKax C HamOoyiee CIIO)KHBIM CTPOCHHEM BBINOJHAIOT HAOIIOACHUS 1O CHCTEME
48-xpatHoro nepekpeitusi. O6padoTka naHHbIX MOB MONHOCTBIO aBTOMAaTU3UPOBaHA U
BBINOJIHSACTCS] HAa KOMIbloTepax. OKOHYATeIbHbIN pe3ynbTaT 00paboTKU MPeICTaBISIeTCs
B BHUJAEC BPEMEHHBIX U TIYOMHHBIX pa3pe3oB, B HEKOTOPBIX CIy4asx B BHJE
IIPOCTPAHCTBEHHBIX KapTUH pACIOJIOKEHUs OTpakarolux nosepxHocteil. MOB
UCTONb3YeTCsl Ui OmpeleneHuss TyOMHBl M XapakTepa 3ajeraHus TpaHMIl pasfena
re0JOrMYECKUX HAIUIACTOBAHMM, BBISABIECHUS CTPYKTYpPHBIX HEOJHOPOJHOCTEH B
CTPOEHHM MacCuBa MOPOJ.

5.2.9. Memoo obweii enyounnoi mouxu (OI'T) sBnsercs momudukanuein MOB,
MpPUMEHSIONIeNC Tpu paboTaXx B CIOXKHBIX CEHCMHUYECKUX YCIOBHSIX MPHU OONBIIHX
HAKJIOHAaX M HECOTJAcHsIX OTPaKAIIIUX TpaHull. MeTo ] mpuMeHseTcsl Kak mpu paboTax
Ha cyIe, Tak 1 Ha akBaTopusix. B metone OI'T mist ocnabrieHus: BIUSIHUSI MHOTOKPATHO
OTPa’KCHHBIX BOJH MPUMEHSIIOT CYMMUPOBAaHUE CEUCMUYECKUX 3aMUCei, OTHOCSIIMXCS K
OOIIMM TITyOMHHBIM TOYKaM OJTHOMMEHHBIX OTpa)KEHUH (cepeilnHe PacCTOSHUS UCTOYHHUK
- MPUEMHHUK) M TMOJIY4aeMbIX C TOMOIIBI0O CHUCTEMBbl MHOTOKPATHBIX IEPEKPBHITHH.
N30BITOYHOCTS CHUCTEMBI MHOTOKPATHBIX TEPEKPBITHI TO3BOJSET pelaTh 3agady
ocnabieHus] peryIapHbIX (MHOTOKPATHBIX, OOMEHHBIX) U HEPETYJSPHBIX BOJH - MOMEX,
YTO UCTIOTB3YETCS B aITOPUTMAX KOMIIBIOTEPHOI 00pabOTKH.

B ciydyae MHBEpCHOro CKOpPOCTHOTO pas3pe3a (BEepXHMH Cl0il HMeeT OOJBIIYIO
CKOpOCTh, YeM HIpKenexamui) 3p(GekTuBHO MPUMEHEHUE METO/la OTPaKEHHBIX BOJH B
BapuanTe OI'T Ha momepeyHbIX BOJHAX, 00ECIIEYMBAIOIIETO BBICOKOE pa3pelieHHe MpU
IIPOCJIEKMBAHNN TPAHUL] B BEPXHEHN 4acTH paspesa.

5.2.10. Memoo obweti enyounnou nrowaoxku (OI'T]) sBnserca anamorom merona OI'T
B Cly4yae, KOrja aHalu3y IOABEPraroTCs IPEJIOMIICHHBIE BOJHBI, a PErucTpaLys
MPOBOAMWTCS TMpU Malblx ©Oa3zax HaOmogenuil. Metoguka OITI ocHoBana Ha
MHOT'OKPaTHOM MEPEKPBHITUM NpU (PIAHTOBBIX CHCTEMaxX HAOMIOJEHUH C BBIHOCOM U
CYMMHUpOBaHMEM IO 00mIei (LeHTpanbHOM) rMyOMHHOHN 1utomaake, aHanoruyno OI'T.
BriHoc ucrouHuka paBeH alciicce HauyalbHOM TOUKM XH.T U1 MPETOMIIEHHON BOJIHBI,
COOTBETCTBYIOLIEH Hanbojee riIyOOKOH H3yyaeMmoil rpaHMiie. DTO MO3BOJIIET U3ydaTh
IpU OJHOW cucTeMe HaONIOJEHUM HECKOJIbKO TPaHMIl U TPEACTaBIATh NEPBUYHbIC
JAHHBIEC B BUJC BPEMEHHBIX Pa3pe30B.

5.2.11. Cksadgxxcunnvie Mmemoosl BKIOUaloT ceidicmuueckuii  kapotax (CK),
BepTHKaNbHOE celicMuyeckoe mpodunupoBanue (BCII), ceiicmuueckoe mpocBeuynBaHUE
(CID).

HpI/I CKBAQ)KMHHBIX CEHCMHYECKUX HU3MCPCHUAX MPHUEM WA BO36Y)K,Z[CHI/IC BOJIH
OCYHICCTBIIACTCA HCTIOCPCACTBCHHO B CKBAXXHWHAX W, HApAAY € MPAMBIMU MMPOXOAAIIUMUA
BOJIHAMH, UCIIOJIB3YIOTCS OTPAKCHHBIC U IIPCIIOMJICHHBIC.

5.2.12. Ceuicmuueckum kapomasxcam (CK) Ha3bIBaeTCs METOJ OMPEICIICHUs CPEIHUX
CKOpPOCTEM TMyTE€M HU3MEPEHHs] BPEMEHU pPACHPOCTPAHEHUS MPOXOMASIIUX BOJH,
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BO30YKIIa€MbIX y YCTbS CKBXMHBI WM Ha HEKOTOPOM pAacCTOSHUU OT Hee, [0
CKBQ)XMHHOTO CEWCMOIPHEMHHUKA, OIyCKaeMOro Ha pa3Hylo IyOuHy. Metoauka
obpabotkn CK BKIIOYaeT OCpeIHEHHE JIOMAHOW JIMHUEH BEpTUKAIbHBIX roaorpados,
MOJIy4aeMbIX B pe3yJibTaTe MpoBeAECHHBIX u3MepeHuidl. [lo Toukam u3nmoma rojorpacga
OIIPEAEIAIOTCS TPAHULBI BBIICIECHHBIX IUIACTOB, & 110 HAKJIOHY - BETMYUHBI CKOPOCTEH.

5.2.13. Bepmukanvuoe  cevicmuyeckoe  npogunupoeanue  (BCII)  sBusercs
3GGEKTUBHBIM METOJIOM OKOJIOCKBR)KUHHBIX M MEXKCKBOKUHHBIX HCCIEIOBAaHUN B
ceiicMOpa3BEeJOYHOM JAMAIa30HE YacTOT MPHU PacIpOCTPAHEHUN CEHCMUYECKUX BOJIH BO
BHYTPEHHUX Toukax peaybHbIX cpea. Ilpu BCII ucnosnp3yercs cucrtema HaOIOJCHUH,
cocToflIass U3 MCTOYHUKA KOJeOaHUH M NPUEMHUKOB (WIM OJUHOYHOTO IMPHEMHHUKA)
ynpyrux BojH. OOBIYHO B CKBa)KHMHE MEPEMEIIAIOTCS MPUEMHUKH, CMOHTHPOBAaHHbBIC B
BUJIE€ KOCHI (IPUEMHUK), a Ha TIOBEPXHOCTH 3€MJIM IMEPEMEIIAETCs, yIANIiACh OT YCThs
CKBA)XMHBI, UCTOUHUK ynpyrux kosnebanuit (I1Y). M3ywaroTcs BOJSHBI pa3HBIX THUIIOB:
NPO/OJIbHBIE, TIOMepeuHble M OOMEHHblE. AHATU3UPYIOTCS HE TOJIBKO IEpPBbIC
BCTYIICHUS BOJIH, HO BCS CE€liCMOrpaMMa.

ITo pAacCIIOIOXKEHUIO CEHCMOIIPUEMHUKOB pas3In4aroT psIMOe BCII
(celicMONIPUEMHUKH pacrosararoTcs B CKBa)XXMHE), oOpareHHoe BCII
(ceficMOIIPUEMHHUKH HaXOJATCS HAa 3€MHOM IMOBEPXHOCTH, a BO30YXKIEHHE YHpPYTux
KoJIeOaHU MPOUCXOANT B CKBaXXHHE) U KomMOuHHpoBaHnHoe BCII.

ITo TexHuke 3amucu paznuyaroT ogHokomrnoHeHTHoe BCII (Z) u TpexKOMIIOHEHTHOE
(monApu3alMOHHAS MOU(DUKALIHS).

IIo cucremam Ha6JIIo,[[€HHﬁ BBIACTIAOT OAHOCKBAXMHHOC 1 MHOI'OCKBaA>XKMHHOC BCII.

5.2.14. B noozemmvix memooax NIpUMEHSIOTCS T€ K€ MOAU(DUKAIIUH, YTO B HA3EMHBIX
U CKBR)XUHHBIX UCCIIEJIOBAHUSIX.

Hannuue CKkBaXMH M TOPHBIX BBIPAOOTOK MO3BOJSET M3y4aTh I'PYHTOBBI MacCUB
nyteM ceticuuueckoeo npoceeduganuss (CII). Tlpm 3TOM MOXET TNPOBOAUTHCS
MEKCKBaXUHHOEC  IIPOCBEYMBAHME C  HUCIOJB30BAHUEM  IPOXOIALIMX  BOJIH.
ITpocBeunBaHNe OCYIIECTBISETCS MEX/y CKBa)KUHON MIIM JPYroil TOpHOM BBIpaOOTKON U
JTHEBHOM MOBEpXHOCTHI0. CeHCMONPUEMHHUKHN YCTAaHABIMBAIOTCA B OJHON M3 BBIPAOOTOK
(ckBaxuHE), ynapel (B3pbIBBI) TNPOMU3BOJATCS IO CTEHKE B JpPYroi BbIpabOTKe
(ckBaxune). Ilpm 3TOM  HCIONB3YIOTCS  CKBKMHHBIE  DJIEKTPOMCKPOBBIE U
ITHEBMAaTUYECKUE UCTOUYHUKH.

B AUCIICPCHBIX MOPOAax paCCTOAHUC MCKIAY BLIpaGOTKaMI/I (CKBa)KI/IHaMI/I) JOJIDKHBI
OBbITh HE McHEe NEpBbBIX MCTPOB U HC 0oJilee HECKOJIBKUX JACCATKOB MCTPOB. B Goinee
IUIOTHBIX ITOpOJAax 0a3bl MOT'YyT OBITh YBCIUYCHBI.

Wutepnperanus celicmuueckoro npocseuuBanus (CII) mpoBoautcss mo BpemeHam
NIEPBBIX M TOCIEAYIOUIMX BCTYIUIEHHH MPOXOAAMMX BOJMH. OINpenensiercss CKOPOCTHOE
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CTPOCHHE MAaCCHBa, aHAJIN3 KOTOPOTO TIIO3BOJSET BBIACIATH HEOTHOPOJHOCTH BO
BHYTPEHHHX TOYKaX MaccHBa. Pe3kue JIOKaJbHBIE YMEHBIIECHHS CKOPOCTEH YIPYTHX
BOJIH ISl ONpPENECNICHHBIX HAIpaBJICHUH YKa3blBalOT HAa HAJIWYME 30H C MOHMKEHHOH
CKOPOCTBIO (KapcT, 30HbI TEKTOHMYECKUX HapylleHuH u T.11.). KomnbelotepHas o0paboTka
OCYLIECTBIIICTCS 10 CTaHJAPTHBIM MpPOTpaMMaM C MOJYYEHHEM TOMOTrpauIecKoro
n300paskeHusl.

5.2.15. Henpepwignoe  ceticuuueckoe  npoguiupoganue (HCII)  sBusercs
momudukanuer MOB, wucnonb3yeMoi TpH  HUCCIEAOBAaHMSIX Ha aKBaTOPHUAX C
JBIDKYILETOCS CyJHAa C HCIOJb30BAHUEM HEB3PBIBHBIX HCTOYHMKOB U IIbE30KOC B
KauecTBE MPUEMHBIX YCTPONCTB. YacTOTHBIN nnana3oH UcciaenoBaHuil coctasisier 150 -
750 T'm. HccrnemoBaHMs BBIMOJNHSAIOTCS IO OTIENBbHBIM HPOQHISAM WM O CHCTEME
npodwmieit (muomanHas cbeMmka). Crneundpuueckue nomexu, xapakrepusie s HCII,
yOuparoTcss ¢ TMOMOINBIO PA3IMYHBIX CPEACTB (TEXHUYECKHUX, METOIMYECKUX U
MPOrPaMMHBIX MPU MALITMHHOM 00palboTKe).

5.2.16. B akxycmuueckux memooax UCTIONB3YIOTCS KOJIEOaHUsSI CPABHUTEIHLHO BBICOKUX
gacTtoT (10 20 kI'1r), KOTOphIE CHIBHO TMOTJIOIIAIOTCS B HUCCIEAYEMOW cpenie, OITOMY
n3ydyaemble 0asbl (TTyOnHbBI) HeBenuKU. OHU BapbUPYIOT OT MEPBBIX METPOB JI0 MEPBBIX
JECSITKOB MeTpoB. Paspemraromias crmocoOHOCTH METOAOB (MHUHHUMAJbHBIE pa3Mepbl
M3y4aeMbIX OOBEKTOB) 3aBUCUT OT JUIMTEIHHOCTH M YacTOThl H3Y4aeMOI'O CHTHAJA,
TIIyOUHBI 3alleTaHusl HCCIIEeyeMbIX OOBEKTOB, YPOBHS mMoMmeX M 3((HEKTHBHOCTH HX
MOJAABJICHHUS.

HpI/I AKYCTUUCCKHUX HCCICAOBAHHUAX, KaK IIPaBUJIO, HPOBOAAT KOMIUICKCHBIC
HU3MCPCHUA IO MCTOAMKaM IIPOCBCUMBAHUA U HpO(I)I/IJII/IpOBaHI/IH. HpI/I MPOCBCUNBAHNU
MOJIY4arOT HAJACKHBIC JIAdHHBIC O CKOPOCTAX IIPOHOJIBHBIX BOJIH. HpO(I)I/IJII/IpOBaHI/Ie
HUCIOJIB3YKOT IJId OMNPCACIICHUA CKOPOCTHU BOJIH Peneﬂ, MO0 KOTOPBIM PACCUHHUTHLIBAOTCA
CKOPOCTH NOIICPCUYHBIX BOJIH.

AKYyCTUYECKHE METOABl HCIOJB3YIOTCS IIPU M3YYEHUM CKaJIbHBIX MACCHBOB U
MECYaHO-TIMHUCTBIX TIOPOA B IIypdax, KOTJIOBaHaX, kaHaBax. [Ipu ucciaenoBaHuu MOPoOJ
B MEpP3JIOM COCTOSSHUM ILIMPOKO HCIOJIB3YIOT METOAUKY IPOJOJIBHOTO M KPYrOBOTO
npodUINPOBAHHUSL.

5.2.17. Axycmuyeckuii kapomasic (AK) SABISETCS OJHUM M3 OCHOBHBIX aKyCTHUYECKUX
METOJIOB ¥ IPUMEHSIETCS B IBYX MOAU(PHUKAIUSAX: TOUCYHBIA U BOTHOBOM.

Toueunviii akycmuueckuil Kapomasxjc OOBIYHO IMPOBOJAAT MHOTOKAHAJIbHBIM 30HIIOM,
MIO3BOJIAIOIIMM BBIYUCIIATh MHTEPBAIbHBIE CKOPOCTH NPOo0JbHOM (P) m moBepxHOCTHOM
(R) BonH, KOTOpBIE TMOCIE CIVIQXKUBAHUS HCHOJB3YIOT JJS  JIMTOJOTHYECKOTO
pacuieHeHMsl pa3pes3a, BBIACICHMs 30H TPEIIMHOBATOCTH, pacueTa yHpyrMX MU JIpYrux
(U3NKO-MEXaHNYECKUX XapaKTEPUCTHK.
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Bonnosoii akycmuueckuii kapomasic NPOBOJAT B CKBAXHUHAX, 3aIIOJHEHHBIX OYpPOBBIM
pacTBOpOM WM BOJOW, C HENpephIBHOM LU(POBOH perucrpauueii BOJIHOBOTO
aKyCTUYECKOTO CHUTHajla W C TIOCHEYIoUe KOMIbIOTEpHOH 00paboTkoi. DTOT
IPOMO3JIKMII ¥ CIOXHBIA B IPOU3BOJICTBE METOJI IPUMEHSETCS M PELICHUs
CIELIMAJIBHBIX 3a7]a4 B NHKEHEPHOU Ir€0JIOTHH.

5.2.18. Axycmuuecxkoe npocseuusanue (AII) medxncoy ckeadxcuHamu OCHOBAHO Ha
M3YyYEHUH XapaKTEePUCTHK MOJs YIpyrux kojebanuit ¢ yacrotoit no 10 x['u. Ilpu stom
UCCIIEIYIOTCSI MACCHUBBI TOPOJ [0 TMEPBBIX JAECIATKOB METpPOB. MEXKCKBaXKMHHOE
IIPOCBEUMBAHKUE IO3BOJIAET MOApoOHO auddepeHupoBaTh pazpe3. ITa 0COOEHHOCTb
MO3BOJIAET ~ MNPUMEHATH  MEXKCKBAXMHHOE  IPOCBEUMBAHUE Ul M3y4YEHUS
CJIO’KHOTIOCTOPOGHHBIX Cpell B TeX ClydyasX, Korjaa Manod(QQeKTHBHBI TPaJUIMOHHbIE
METOJIbl CeHcMOpa3BelKH. B KadecTBe MCTOYHUKOB CHUTHala MOTYT HCIOJB30BaThCS
CKBAKUHHO-2JIEKTPOUCKPOBBIE.

5.2.19. Vaempassykosoti memoo NMpUMEHSIETCA Ul U3MEPEHUsT CKOPOCTEH YIpPYIrux
BOJIH B CKaJIbHBIX, MOJIyCKAJIBHBIX U MEP3JIbIX MOpoAax B JabopaTOpHBIX (Ha oOpa3max
MOpPOJ) M €CTECTBEHHBIX YCJIOBUAX (B OOHa)XEHHSX, CTEHKaX TOPHBIX BBIPAOOTOK, B
pa3BeOYHBIX 1Iypdax M CKBAXKHMHAX), C MCIOJb30BAaHHUEM YacCTOThI OOBIYHO CBBINIE 25
k[m. B cBa3u c OonbIIMM 3aTyXaHMEM YOPYTHUX BOJH YJIBTPa3BYKOBOW YacCTOTHI,
uccieayemble 0a3bl HE TPEBBIIAIOT TEpPBBIX METpoB. [Ipu  yJIbTPa3BYKOBBIX
UCCIIEIOBAHUIX NPUMEHSIOTCSA T€ K€ METOAMYECKUE MPHUEMBI, YTO U B AKyCTHYECKHX
MmeTonax. PazHooOpasue cucreM HaONIOJCHMS TMPU U3MEPEHUSAX MOXKHO CBECTH K JIBYM
OCHOBHBIM - IPO(PUIMPOBAHUIO U TIPOCBEUHBAHUIO.

5.2.20. Vaempaszsykogoii xapomaxc (Y3K) sBHsSeTCS CHENMATbHBIM  BHJIOM
HAOMIO/IEHU B CKaJbHBIX MOPOJAX W MEP3JBIX TPYHTaX, BBIMOTHIEMBIX MO METOIUKH
npoUIUpoBaHusl CO BCTpEeUHOU cucteMoil roporpadoB. I[Ipum 3TOM OJHOBpPEMEHHO
MIPOCIIEKUBAIOTCS TTPOJIOJIbHBIE U MONEPEUHbIE WIIM MOBEPXHOCTHBIE BOHBI. M3Mepenus
MPOU3BOAT C TOMOIIBID MHOTOTOYEYHBIX KapOTaXHBIX CHApSAAOB (5 - 7 HaTYUKOB) B
CYXUX HE 00Ca)KCHHBIX CKBa)KHMHAX.

V3K BbIIONHSIET C LCJIBKO PACHIICHCHUSA pa3pe3a U OHNPCACIICHUA XapPAKTCPUCTUK
COCTaBa, CTPOCHUA U CBOMCTB MacCHBa.

5.2.21. Vaempazeykoeoe npoceeuusanue mexncoy CKEAICUHAMU BBIOIHIETCS, Kak
NpaBUJIO, B CKaJbHBIX M MEp3/IbIX Mopoxax Ha Oaszax 1 - 1,5 M ¢ momydeHuem
MIPOIOJIBHBIX M MOTIEPEYHBIX BOJIH B CYOTOPU30HTAIBHOM HAIPaBJICHUU.

5.3. Maruuropa3Be04HbIe MeTOAbI

5.3.1. Maenumopa3zeedounvie memoobl TIPUMEHSAIOTCS I TEJeH Te0JIOTHYECKOTO
KapTUPOBAaHUS B YCIOBUSX MAarHUTOAKTUBHBIX TOPOA (OCHOBHBIC H3BEPKEHHBIC,
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HCKOTOPLIC MeTaMop(I)I/I‘-IeCKI/Ie " NCCYAaHO-TJIMHUCTBIC C COLACPIKAHNCM 00JIOMKOB nopon
C MOBBIIICHHOM MarHUTHOM BOCHpI/II/IM‘{I/IBOCTBIO).

5.3.2. MMKpOMClZHuWZHa}Z CcbemKka MPUMCHACTCA MU PACHIICHCHUS 110 JIMTOJIOTMYCCKHUM
IMpU3HaKaM 0CaJOYHBIX NOPOJ U YECTBCPTUIHBIX OTHO)KCHHﬁ, HU3YUCHUSA TPCHIMHOBATOCTH
CKaJIbHBIX IMOPOA W TCOAUHAMHUYCCKUX IIPOLCCCOB HA OIIOJIBHCBBIX W KapCTOOITACHBIX
ydacTKax. I/ICHOHBByIOTCSI HpI/I60pBI MOBBIIICHHOMN YYBCTBUTCIIbHOCTU (HpOTOHHBIe,
KBaHTOBBIC MaFHI/ITOMeTpH) " CIICHUAJIBHBIC ITPUCMBbI O6pa6OTKI/I MaTCpHraJIOB.

5.3.3. Hasemnas npoghunvnas macHumopaszeéeoxka i 1eled KapTUPOBAHUS
MIPOBOJUTCS B 3aBUCUMOCTH OT MaciuTaba CbeMKH M CTaJAuu (dTama) MpOEeKTHPOBAHUS
pU paccTossHUM Mexy npopunsmu 20 - 100 m.

5.3.4. Muxpomacnumnas cvemka Ha HAOWAOKAX TPOBOIAMTCS B 3aBHUCUMOCTH OT
Mmacimtaba CheMKH M CTaauu (dTama) NPOEKTUPOBAHMS IPH PACCTOSHUU MEXKIY
npopwisiMu 5 - 10 M ¢ marom HaOmoneHuil no mpoduiao 2 - 2,5 M, Ha OTIACIBHBIX
000C00IEHHBIX TPOPMISAX - C MAroM 2 - 5 M, Ha ONOJ3HEBBIX YYacTKax - Mo ceTu oT 1’1
10 22 m.

MuKpOMarHuTHas CheMKa MPU U3yUYEHUH Ie0JUHAMUYCCKHUX TPOIIECCOB, CBSI3aHHBIX C
MOJBM)KKAMH OTJCNIbHBIX YacTe MacCuBa TPYHTOB M (WIM) MepepacrpeieieHueM
HANpSOKCHUH, TPOBOMUTCS HA  3aKPCIUICHHBIX IMYHKTaX C  IEPUOJUYHOCTHIO,
oOecreynBamIIeii KOHTPOJIb 3a HW3MCHSIOIICHCS BO BPEMEHHM T'eOJMHAMUYECKOM
00CTaHOBKOIA.

5.4. I'paBupa3Be0YHbIe METOAbI

5.4.1. I pasupaszeedounviti memoo (epasupazéedxka) OCHOBaH Ha U3YYCHUH TOJIST CHITBI
TsokecTH (Vz), aHOMaJIMKM KOTOPOTO CBS3aHBI C HW3MEHEHHUEM IUIOTHOCTU TOPOJ.
OTnuunTenbHass OCOOEHHOCTh METOJla MPU HMHXKEHEPHO-T€OJIOTUYECKUX H3BICKAHUAX
3aKJII0YAETCsl B MIPOU3BOJCTBE Ha3€MHBIX HAOIIOJEHUIM HAa OrpaHUMYEHHBIX IUIOHIA/IKaX C
Lenbl0  TOMCKAa TPYHTOBBIX  HeoAgHopogHocTed. HaOmrogeHus  BBIIOJTHSIOTCS
JYBCTBUTCIHHBIMA  BBICOKOTOYHBIMH TpPaBUMETpaMH C TPUMEHEHHUEM  METOIHK
peructpanuu U 00paboTKH, MO3BOJIIOIINX OLEHUTH JIOKAJbHYI0 aHOMAIHIO C TOYHOCTHIO
HECKOJIbKO MHKpOTraj (10'8 Mc'z). B psne cinyuaeB st Oosblueit auddepenuumanin
M3y4aeMoOi Cpelbl BO3MOYKHO HCIOJIb30BAaHUE BTOPBIX IMPOM3BOIHBIX CHJIBI TSHKECTH
(Vzz), 9TO Ha TPAKTUKE IOCTUTACTCS PA3HOBBICOTHBIMU HAONIOJCHUSMU C TTOMOIIBIO
CIELIMAIBHOM BBIIIKH.

5.4.2. Tlo pe3ynbrataM #po@UILHOU UIU NAOWAOHOU CLEMOK, BBITIOIHIEMBIX
peiicaMy, HAYMHAIOLIMMUCS M 3aKaHUYMBAIOIIMMUCS Ha OMNOPHBIX IYHKTaX, IOCIE
BBEJICHUS BCEX HEOOXOAMMBIX MOMPABOK CTPOSITCS IpaUKU WM KapThl aHOMAJIUI CHIIBI
TsKeCTH B peaykuuu byre (Agp).
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WuTepnperanys TIpaBUMETPUH, MPU KOTOPOW aHATU3UPYIOTCS TpadUKu U KapThl
aHOMAJIMI TOJI CHMJIBl TSDKECTH, NMPOU3BOJUTCS HAa KAaY€CTBEHHOM U KOJMYECTBEHHOM
ypoBHAX. B mocineaHem cilydae Ha OCHOBE alpUOpPHOM TIEOIUIOTHOCTHOW MOZEIU
u3ydaeMoi cpenpl, Oaszupyromieiics Ha HH(pOpManuu O IUIOTHOCTH MOpPoa H ¢dopme
00BEKTa, OMPEACISAIOT €ro IeOMETPUYECKUEe U IJIOTHOCTHBIE XapakTepucTHku. Kpome
TOr0, MPU MPOBEAECHUH PEKUMHBIX HAOJIOJCHUN, BBIMOJHAEMBIX HA 3aKPEMJICHHBIX
NYHKTaX, BBICOKOTOYHAs TpaBHUpa3BelKa IO3BOJIIET OOHApy>KUBaThb AaKTHBHBIC
pa3pbIBHBIE CTPYKTYPHI.

CoBpeMeHHass TOYHOCTh TPaBUMETPOB MO3BOJSET (DUKCHPOBATH B BEpPXHEH YaCTH
paspe3a (mo riayOouHsl 10 M) HEOAHOPOAHOCTH, OTJIMYAIOUIMECS JPYr OT JApyra IO
mwrotHocTy Ha 0,02 - 0,03 r/em>.

5.5. AnepHo-pusnyecKkue MeToAbI

5.5.1. AHoepno-gusuueckue  memoowvi  (paduouzomonuvie)  0OazUpPyOTCA  Ha
CYILLIECTBOBAHMM CBSI3€Hl SIIEPHBIX CBOWCTB MOPOJ C MX IUIOTHOCTBIO, BIQXKHOCTBIO U
rivHucTocThlo. Haubonee mmpoko wucnonb3yroTcs: ramma-ramma  wmeron (I'TM)
OnpeAeNeHus] IUIOTHOCTH, HeWTpoH-HeuTponHbli wmeton (HHM) omnpenenenus
BJIQ)KHOCTH M METOJI €CTECTBEHHON paJMOAaKTUBHOCTH JJIsl OINpENEeHHs] TIIMHUCTOCTH,
KaK IpaBWJIO, B MOJM(UKAIMKM CKBAXMHHOIO U MEHETPALlMOHHOTO KapoTaxka. PadoTsl
MEepBBIMU JBYMsI METOAAMU TPeOYIOT HCIOIb30BAaHUS MCKYCCTBEHHBIX PaJMOaKTHUBHBIX
HCTOYHUKOB.

5.5.2. ITM ocHOBaH Ha paccesHUU U OCJIa0JICHWH ramma M3JIy4deHHs Ha 3JIEKTPOHaxX
aTOMOB BEILlECTBA, MPOHU3BIBAEMOT0 ramMma H3JlydeHueM. MICTOUHHKOM raMma-KBaHTOB
sBisieTcs 1e3nii-137. Ucnons3yroTest aBa crocoba: MpocBeYrBaHUs (METOM OCIA0ICHHS
MEPBUYHOTO raMMa-HU3JIy4eHUs1) U METOJ PAcCEIHHOTO MEPBUYHOTO M3nyudeHus. B oboux
Clly4asiX HM3MepsieTCsl IUIOTHOCTh I0TOKAa, WM HMHTEHCHUBHOCTH (MPOLIEAIINX WIIU
paccestHHbIX) TaMMa  KBaHTOB. [IMOTHOCTH — ompenensieTcs  NEpPEcYETOM IO
IpagyupoBOYHOM 3aBUCUMOCTH B cooTBeTcTBMM ¢ [OCT 230601, pernmaMeHTUPYIOIIMM
BBITIOJTHEHHUE T'PAyHPOBKH.

5.5.3. HHM ocHoBaH Ha 3(pdexTe 3ameneHuss OBICTPHIX HEUTPOHOB Ha aTOMax
BOAOpPOJa M 3aKIOYacTCsad B PCErucTpalMd IIOTOKAa 3aMCIJICHHBIX HAATCIIJIOBBIX H
TEIUIOBBIX HEHUTPOHOB. B MeTone ucmnonb3yercs IUTyTOHHEBO-OEpUILIMEBBIN HCTOUHUK
6BICTpBIX HCﬁTpOHOB A TEJIHNEBBIA WIIH CHHHTHHHHHHOHHBIﬁ CUCTYHK B Kady€CTBE
JETeKTOpa MEJUICHHbIX HEHTpoHOB. MeToauka, TpeOoBaHHS K COOJIOACHHUIO MeEp
0€e30MacHOCTH MpH padboTe U K rpaayupoBke nprudopos pernamentupyores TOCT 2306.

5.5.4. Memoo ecmecmeennou paouoakmuenocmu il ONPENETECHUs TIUHUCTOCTH
JTUCTIEPCHBIX TOPOJ OCHOBAaH HAa 3aBHUCHUMOCTH E€CTECTBEHHOTO TamMMa H3JIy4YeHHUsS OT
colepKaHusl TJIMHUCTOW (pakiuu B moponaax. s pacuera coaepKaHUs TIIHHHUCTOU
bpakuuu b HCMONB3YIOTCS KOPPEIAIMOHHBIE CBSI3M WHTEHCUBHOCTH E€CTECTBEHHOTO

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 28
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama.complexdoc.ru


http://www.complexdoc.ru/ntd/487565
http://www.complexdoc.ru/ntd/

basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

raMMma H3JIy4eHHs M BenuyuHOW b. EcTecTBeHHas paguoaKTHMBHOCTh H3MEPSETCS B
coorBercTBum ¢ [OCT 25260%*.

5.5.5. Memoo npomonnoeo macnummnoeo pesonanca (IIMP) ocHOBaH Ha BO30YKIEHUN
OCHUJUTUPYIOIIET0 CYMMapHOTO MAarHUTHOTO MOMEHTa MPOTOHOB M TOCIEAYIOLIETO
JIETEKTUPOBAHUS OSJCKTPOMArHUTHOTO TIOJSI, CO3/1aBa€MOT0 3THUM OCHWJUIUPYIOIIUM
MarHMUTHBIM MOMEHTOM. B mporiecce paboThl aHTEHHOH OOJIBIINX Pa3MEPOB CO3AAETCS
UMIyJIb,CHOE MAarHUTHOE I0JIe BHYTPU HcciemyemMoro oOnéma. YacTora 3amoiHEHUs
UMITyJIbCa BBIOMpAETCS PaBHOW YacTOTE MPEIeCCMM MAarHUTHBIX MOMEHTOB MPOTOHOB
BOKPYT MarHUTHOTO mojis 3emid. M3MmepeHue HaBEIEHHOTO MPELEeCCUPYIOIETO
MarHMTHOTO MOMEHTA I0CJIe OKOHYaHMs JIEHCTBUS BO30YKIAIOIIEr0 MAarHUTHOTO TOJS
OCYIIECTBIISICTCS TOM ke aHTeHHOW. OCHOBHBIM HOCHTETIEM IIPOTOHOB B TPYHTE SIBISETCS
BOJIa, TO3TOMY METO/]l PACCYMTAH Ha JETEKTUPOBAHHE BOJIbI.

CurHazibl OT pa3NUYHBIX CJIOEB BOJBI, PA3JIMYAIOLIMXCS IO TIIyOMHE M BpPEMEHHU
penakcaluy, CKIAAbIBalOTCA JIpyr ¢ JAPYIOM B HMHTETPAJIBHOM  BBIPAXKCHUHU.
Pacnipenenenue BIAXHOCTH MO TIJIyOMHE oOIpenensercss chenuaibHoil 00paboTKoi
[IOJIy4aeMbIX MaTepuanoB. MeToa Mmo3BOJISET OLCHUBATh KOJIUYECTBO BOABI B IIPEaEiax
nHApa rinyounoi D u nuamerpom 2D, rae D - nuameTp aHTEHHBI.

5.6. 'a30BO-OMaHAIIMOHHBIE METOALI

5.6.1. [a3060-amanayuonnvie memoOsbl WCHOIB3YIOTCS IS OIpPENEIeHHs] YPOBHS
COJIep’KaHusl PaJMOAKTUBHBIX Ta30B - pajloHa, TOPOHA M HMX COOTHOLICHMS, a TaK¥Ke
conepxanusi razoB CH4 + CO2 B moamoyBeHHOM BO3ayxe. B 3aBucMMOCTH OT ctamuu
MPOEKTUPOBAHMUST W 33Ja4 HH)KEHEPHBIX H3BICKAHUN MPOBOAUTCS MNpOQUIbHAS WU
wioniazHas CcheMKa B MOIM(UKALMKA OSMaHAIMOHHBIX (PaJlOH-TOPOHOBBIX) HIIU
COBMECTHBIX (I'a30BO-IMaHALIMOHHBIX) U3MepeHuil. OTOOp npod MOAMOYBEHHOTO BO3yXa
B 3aBUCHUMOCTH OT MaciluTabda CbeMKH M CTaauu (3Tara) NpOeKTUPOBAHUS BBITOJIHAETCS
mo cetke oT S M " Smmo 20 M " 20 m.

5.6.2. Ha ocHOBe aHanu3a MaTepUaIoOB  Ta30BO-3MAHAIMOHHOW  CHEMKH,
paccMaTpuBaeMbIX B COBOKYIHOCTH C T€OJIOTUYECKUMHU M JPYIMMH Treo()U3NUeCKUMU
JAHHBIMH, TPOBOJMUTCS CTPYKTYPHO-TE€OJUHAMUYECKOE KapTUpOBaHUE. Brlnenstorcs
yCTOWYMBBIE OJIOKH MOPOJI, FEOJMHAMHYECKHUE 30HBI C Pa3IMUYHbIM YPOBHEM aKTUBHOCTH,
CBA3AHHOM C  paspblBHOM  TEKTOHUKOW, TpPEIIMHOBATOCTBIO M Y4aCTKaMH
nepepacnpeesieHrs HamnpssKeHU B MacCUBE IMOPOJ U TPYHTOB, OOYCIOBICHHBIMU
MIPOTEKAIOIMMHA  €CTECTBEHHBIMH T'€OJIOTMUYECKUMHU TPOLECCaMH W TEXHOTECHHOM
Harpys3Komu.

5.6.3. 'a30BO-3MaHanMOHHAs CHEMKA MOXKET IPOBOJIUTHCA B PEKHUME IOBTOPEHUS
I/ISMCPGHI/II\/’I C BLI6paHHBIMI/I neépuoaaMu C MOEJIBKO MOHHUTOPHUHIA OTCIIC)KHUBACMBIX
IIPOLIECCOB.
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5.7. Tepmomerpus

5.7.1. Tepmomempusi OCHOBaHa Ha H3yYEHUU TEMIIEPATYpPHOIO IIOJsA TPYHTOB.
Wudopmanus, mnoidyyeHHas C €€ IOMOIIbI0, MCIONB3YyeTCs MpPH HHTEPIpEeTaluu
reo(pU3NUECKUX JTaHHBIX (0COOEHHO, B palloHaX paclpoCTpaHEHUs MEP3JIbIX TPYHTOB, T
e€¢ mnpuMmeHeHue sBisercs oOs3arenbHbIM). Kpome TOro pesynbTaTthl HM3MEpEeHHS
TEMIIEpPAaTypbl B TPYHTOBOM MAacCHBE WJIM B TOJIIIE BOJAbI MOTYT HCIOJb30BaThCS IS
pELIEHNS] NHXEHEPHO-T€0JI0rMYECKUX U THAPOTre0IOTMUECKUX 3a1a4, TAKMX KaK:

MOJyYeHHUE TeMIIePaTypHBIX JaHHBIX JJIS BIOOpa THUHOB ()YHIAMEHTOB M BBIPAOOTKH
peKoMeHAalui 1Mo BbIOOPY MPUHIIMIIA MCIIOIB30BaHUS MHOTOJIETHEMEP3JIbIX TPYHTOB B
Ka4yecTBE OCHOBAHUH (PyHIaMEHTOB;

BBISIBJICHHE 30H BO3JICHCTBUA TCPMAJIbHBIX BO;

BBISIBJICHUE 30H HApYILIECHUS PEKUMA MOA3EMHBIX BOJI 3@ CYET YTEUEK U3 BOJOHECYIIUX
KOMMYHUKAaIUH;

O6H2lpy>KeHI/Ie MCCT HPOTCKaHUA U JIencTBUSA (I)I/ISI/IKO-XI/IMI/ILIGCKI/IX mponeccos,
BJIMAIOIIUX HaA 3arpA3HCHUC re0JIOTMYSCKOM Cpeabl;

OLICHKAa U MMPOIrHO3 yCTOfI‘lHBOCTPI TeppHTOpI/Iﬁ OCBOCHUI.

5.7.2. TepmomeTpusi OCyIIECTBISICTCS KakK IIOJIEBHIMU, TaK M JabOOPaTOPHBIMHU
METOAaMH.

IloneBble u3MepeHUs cienyeT BBIMONHATH B coorBercTBUM ¢ ['OCT 25358-82.
W3mepenuss TemmepaTypbl [OJDKHBI BBINOJHATBCA B 3apaHee IOArOTOBJICHHBIX U
BBICTOSIHHBIX CKBakMHaX. [l M3MepeHus TemmepaTypel TI'DYHTOB HE JOIyCKaeTcs
HCII0JIb30BaHNE CKBAYKUH, 3alI0JTHEHHBIX BOJOW WM JPYTOM )KHJKOCTBIO.

IIpu TepMOMETpUM UCHOJIB3YIOTCS TEPMOMETPHI JI000r0 THMa (TEPMOMETPHI
pacuIMpeHusi, TEPMODJIEKTpUYECKHE MPHUOOpPBI, TEPMOMETPbl CONPOTHUBICHHUSA -
METAJUIMYECKHE WM  TOJYHIPOBOJHUKOBBIE MNPUOOPHI), HUMEIOIIUE  CIETYIONIYIO
MHCTPYMEHTAJIBHYIO IIOTPEIIHOCTD:

+0,1 °C B nuanazone remneparyp +3 °C;
+0,2 °C B nuana3onax temneparyp +3 - +10 °Cu -3 - -10 °C;
+0,3 °C B nuana3zonax temneparyp cbiie +10 °C u Huke -10 °C.

Pe3ynbTaThl TEpMOMETpHH ClleAyeT opOPMIIATH B TaOIMYHOM (hopMe B BUIE CBOIAHOM
BEJOMOCTH U B BHJE I'paMKOB paclpeleseHHs] TeMIepaTypbl O IIyOMHE MO KaXKAoH
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CKBa)KMHE TPH OJHOPA30BBIX W3MEPECHUSX WM B BHUIE TpagHUKOB TEpMOHU3OILIET (B
KOOpJMHATAX TIyOHHA M BpeMs) JUISl PeXKUMHBIX H3MEPEHHH 10 OTACIbHBIM CKBaKUHAM.
JIns OJHOKPaTHBIX H3MEPEHHH IO pSAAY CKBAKUH CTPOSTCS Trpadukd u3orepMm (B
KOOpJIMHATaX TIyOWHAa M pacCTOSHHE MEXIy CKBaxkuHamu). ['padukm m3orepMm, Kak
NPaBUIIO, CJIEAYET COBMEIIATh C T'€OJIOTHYECKHM Pa3pe30M, Ha KOTOPOM MOKAa3bIBAIOTCS
TPaHUIBI pa3zesa TaIbIX U MEP3JIbIX TPYHTOB, MOJTYYEHHBIE [0 PE3yJIbTaTaM HHKEHEPHO-
Te0JIOTHYECKON M TeopU3nvecKoil pa3BelKH, C YKa3aHHEM BPEMEHHU NPOBEACHUS ITHX
pa0or.

5.8. ConyrcTByOmme MeToabl

5.8.1. Kasepnomempus BBIIONHAETCA NS U3MEpPEHUs (PAKTUUECKOro Auamerpa
CKBa)KMH, KOTOPBII MOXET OBbITh Kak OO0JIbIlIE HOMUHAJIBHOIO (TMPU MPOXOAKE PBHIXIIBIX
MIECKOB, CHJIbHOTPEUIMHOBATHIX MMOPO/, KABEPHO3HBIX U3BECTHSIKOB U T.I1.), TAK U MEHbIIIE
HOMMHAJILHOTO (B MHTEpBaJIe MPOXOAKH IACTUYHBIX INIMHUCTBIX TPYHTOB).

JlnameTp CKBa)KMHBI U3MEPSETCS C IOMOIIIbI0 KaBEPHOMEPOB, OLIEHUBAIOLINX CPEeTHUN
IaMeTp CKBAXKUHBI, U KaBEPHOMEPOB-NPOPUIEMEPOB, ONPEILISIIOMUX HOPMY CEUeHUs
CKBa)KMHBI Ha pa3HbIX ydyacTkax. KaBepHomeTpuueckas anmaparypa BbIITyCKaeTcs B BUIE
OTJENbHBIX MPUOOPOB U B KOMIUIEKCE C KapOTaXXHBIMU NMpUOOpamMu U cTaHuusiMu. lepen
HayaJloM M3MEpPEeHHH  KaBepHOMETpUYecKas amnmaparypa JODKHAa  MPOXOJUTh
rpagyupoBky. B mpouecce u3MepeHuss uameTpa  CKBa)KHMHBI  3alMCBIBAETCS
KaBepHOrpamma, 00bIYHO peructpupyemas B macirade riayoun 1:200 u 1:500. Macmirab
3amucHu IUaMeTpa Yalie BeIOMpaeTcs S ¢cM/CM, U TIPH IETaJbHBIX UCCIAEAOBaHUAX - 1 - 2
cMm/cM.

B reojusuke pgaHHble KaBEpPHOMETPUM UCHOJB3YIOTCS s HMHTEpIpEeTaluu
matepuanoB bK3 u paanoakTuBHOro KapoTaxa.

5.8.2. Huxnunomempus BBHIIOIHAETCA UIsI W3MEPEHUS HCKPUBJIICHUS CKBA)XUHBI C
LEJIBI0 KOHTPOJS 3a CMEIIEHHMEM OCH CKB)XHMHBI OT 33JaHHOTO HAaIpaBJICHUS.
HckpuBieHne CKBaXXUHBI OIPEeNsieTcs MO0 IBYM yriaMm: 36HUTHOMY YTy @ OTKJIOHEHUS
CKBa)KMHBI OT BEPTHKAIM U a3UMYTY a BEPTHUKAIbHON IUIOCKOCTH, B KOTOPOH JIEKUT OCh
CKBaXKMHBL. V3MepeHue yria W asuMyTa HCKPUBJICHHS CKBaXXUHBI IMPOU3BOJIUTCS C
MOMOIUIbI0 MHKJIIMHOMETPOB JBYX THUIOB. Hanbomnee pacnpocTpaHeHbl HHKIMHOMETPHI C
JUCTAHLIMOHHBIM 3JIEKTPUYECKUM H3MEpPEHUEM, OCHOBOM KOTOPBIX SBISIOTCA OTBEC U
MarHMTHas CTpejka. BTopoil TN - 3TO TMPOCKONUYECKHE HUHKIMHOMETPBI, B KOTOPBIX
MIPUMEHEHBI TUPOCKOIIBI C TPEMS CTEIEHSIMH CBOOO/IBI.

Ilo pe3yjabTaTaM H3MCPCHUA YIJla U a3uMyTa HMCKPHUBJICHHUSA CKBAaXXHHbLI CTPOUTCH
HHKIIMHOIrpaMMa - TPOCKHOUA OCH CKBaXXWHBI Ha TOPU3OHTAJIBHYIO IINIOCKOCTD,
BBIITOJTHCHHAA IMOCJICA0BATCIIBHO IO OTACIIBHBIM MHTCpBAJIaM, KaK IIpaBUJIoO, B Macmrade
1:200.
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WHKIMHOMETpHUS B MHXXEHEPHOH Treodu3uKe NPUMEHSeTCsl KaK BCIOMOTaTeIbHBIN
METOJI TIPU MIPOU3BOJICTBE CKBAXXMHHBIX U3MEPEHUN. IHKIMHOMETpHUS UCTIONb3yeTCs A
TOYHOTO OINPEICIICHUS pACCTOSHUSA MEXKOY CKBRXHHAMHU IPU  CEHCMUYECKOM,
aKyCTUYEeCKOM U PaJMOBOJHOBOM IIPOCBEUMBAHUAX, a TaKKe NpPU HAOIIOJCHHUAX 3a
reoIMHaMUUYECKUMHU TpolieccaMu (OTOJI3HAMH, CEHCMOT€HHBIMH, KPUTIOBBIMH U JPYTUMHU
CMEILEHUSMHU IOPOJ ¥ TPYHTOB).

6. UIH’ KEHEPHO-I'EOJIOTMTYECKUE
JAJAYU U TEOOPUSNYECKHUE
METOAbI UX PEHIEHUA

6.1. U3yyeHue B IJ1aHe U pa3pe3e MOJI0KEHHUSA
reoJIOrH4eCKuX rpaHuIl

6.1.1. HM3yuenue B 1JIaHe U pa3pe3e MOJOKEHUS TEOJOTHMYECKUX TPaHMI]
MPOTSDKEHHBIX M OTPAHWYEHHBIX TIO0 pa3MepaM TeOJOTHYECKUX TEJl BBITIONHSACTCS TP
pEIIeHNU TPAKTUIECKH BCEX 3aJlad MHKEHEPHO-TEOJOTHYecKnX M3blckaHuil. K 3amayam,
CBSI3aHHBIM C M3yYCHHEM TMPOTSHKEHHBIX TE€OJIOTHUECKUX TPAHUIL, OTHOCSTCS TOJI0KECHHUSI,
n3JIokKeHHbIe B M. 6.1.2 - 6.1.8. V3ydyeHne MecTOmoMOKEeHHs, TIyOHHBI 3aJeTaHus 1
(GhOopMBI  JIOKATBHBIX TEOJOTHYECKUX HEOJHOPOJHOCTEH CBS3aHO C  3aJavaMy,
nepeyrcieHHbIMe B Tl 6.1.9 - 6.1.16.

6.1.2. Onpeoenenue penvegha nosepxHoCcmu CKATbHBIX U MOUHOCTIU NEPEKPLIBAIOUIUX
ux oOucnepcuvix epynmos. OTpenelieHne OCHOBAaHO Ha CKauKoOOpa3HOM HM3MEHEHUU
(cBepxy BHH3) CKOPOCTEH MPOJIOJIBHBIX U MOMEPEUHBbIX BOJH, YEIbHBIX 3JEKTPUUECKUX
conpotusieHuit (YIC) 1 MIOTHOCTH KOHTAKTUPYIOIIUX TTOPOJI.

OCHOBHBIMU METOAAMM HCCIIEOBaHMS SBIAIOTCS: CceHCMopasBellka METOJIOM
npenomiieHHbIx (MIIB) un otpaxennbix (MOB) BomH, 3nekTpopas3Beka MOCTOSHHBIM
TOKOM B MOAM(UKAIMAX BEPTUKAIBHBIX JJIGKTPHUUECKUX 30HIupoBaHuii (BD3),
YaCTOTHBIX AJIEKTPOMArHUTHBIX 30HAMpoBanui (UOM3) 1 30HAMpPOBaHUI CTAHOBJICHHEM
momst  (3CII). Bcece Buasl reodusmyeckoro mnpoGuIMpoBaHUS BXOIAT B COCTaB
BCIIOMOTATeNbHbIX METOJOB. [lpM HamMYuM CKBaXHUH B KOMIUIEKCE JOJIKHBI
UCIIONIb30BAaThCA T€ BHJIBI KapoTaka, KOTOPble (QUKCUPYIOT YyKa3aHHBIE pa3iuyus
KOHTaKTUPYIOIUX TPYHTOB IO MEPEUYHUCICHHBIM BbIlIe CBOMcTBaM. JlaHHBIE KapoTaxa,
7a0OpaTOPHBIX U MapaMETPUYECKUX M3MEPEHHMH Ha 00pasmax, KepHe U Ha OOHAKEHUSIX
UCIIOJIB3YIOTCS JJis O0Jiee TOUHON HHTEPIPETALUU Pe3yIbTaTOB HA3eMHBIX HAOIIOCHUI.
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6.1.3. Pacunenenue paspesa cKAnbHbIX U OUCNEPCHLIX NOPOO HA CIOU PA3IUYHOZ0
JUMON020-nempozpaghuieckoeo cocmaéa OCHOBAHO Ha pa3jIMdMM TOPOA IO HUX
¢usnueckuM cBoiictBaM. OCHOBHBIMH TeO(PU3MYECKUMH METOJAaMH pEIIEeHUs] 3TOH
3amaun SIBISIFOTCS: anekTtpopassenka (B33, 3CII), ceiicmopassenka (MIIB u MOB),
HenpepbiBHOe ceiicMuueckoe npodunupoanue (HCII) Ha akBaTOpHsIX, palOBOIHOBOE
npocBeunBanue (PBII) u OonpIIMHCTBO BHJIOB KapoTaka. Poib BCIOMOTaTEeNbHBIX
MeTOA0B MoryT urpatb U9M3, BepTukanbHoe ceficmuueckoe npodumimpoBanue (BCII),
MeTO/IbI BeI3BaHHOM nosspusanuu (BIT) u PJI3.

6.1.4. Onpedenenue MowHOCMU KOpbl 6b16eMPUBAHUS (ax302€enHo1
mpewurogamocmu). B ocCHOBe peleHHs 3a1a4M JIKUT OTIUYHE COXPAaHHBIX MOPOA OT
BBIBETPENBIX (TPEIIMHOBATBHIX) IO YACIbHBIM DJIEKTPUYECKHM COMNPOTUBIICHHUSM,
CKOPOCTSIM YNPYT'HX BOJIH U KO3(ppULmeHTaM HX 3aTyXaHus, a TAKKE MOJSIPU3YEMOCTH U
IJIOTHOCTH.

OCHOBHBIMU U BCIIOMOTATEIbHBIMU METOAAMH SBIISIFOTCS MPAKTUYECKU TE€ K€, UTO U
MEepPEYMCIICHbI B II. 6.1.2.

6.1.5. Onpeoenenue 2nybunvt 3anrecanus 6000ynopos u ux yeiocmuocmu. Ousnueckue
OCHOBBI PEIIECHUS 3a/1a4H U METO/IbI €€ pelIeHus Te Ke, UTo U B I1. 6.1.3.

6.1.6. Onpeodenenue enyounvl 3anecanusi NOO3EMHbIX 800 (YPOBHA SPYHMOBLIX 800) U
MOWHOCMU B800OHOCHBIX 2OPU3OHMOE 6 OOJIOMOUHBIX U MPEUWUHOBAMBIX CKATbHBIX U
noxyckanbHelx  nopooax. (OCHOBHOE  OTJIMYME  BOJOHACBHIIIEHHBIX  IOPOA  OT
HEBOJIOHACBIIICHHBIX IO 3JIEKTPHUUYECKUM CBOWCTBAM MPOSBISAETCS B TOM, YTO IEpPBbIC
XapaKTepU3yIOTCs CYIIECTBEHHO Oojiee HU3KUMH 3HaueHUsAMU YIC u 6osee BBICOKUMHU
3HAYCHUSIMH JUIIEKTPUUECKON MpoHHUIaeMoctu. Hanbonpime pazanuus HaOII01al0TCs
B IIECKaX, raJICYHUKaX, TPEUIMHOBATHIX CKAJIbHBIX MMOPOJAX U 3HAYUTEIHHO MEHbIIE - B
JMCIIEPCHBIX MOPOJax, CoAepkKamux OOJbIIOe KOJIUYECTBO YACTHILL IIIMHUCTOHN (paKiuy,
a TaK)Ke B HETPEIIMHOBATHIX CKAIBHBIX ITOPOIAX.

CKOpOCTI/I pacnpoCTpaHCHUA MMPOOOJIBbHBIX YHOpyrux BOJIH Ha rpaHune
BOAOHACBIMICHHBIX W HCBOJOHACBINICHHBIX MOPOJ IPETCPIICBAOT CKa‘{KOO6p33HOC
YBCIUMYCHUC, TPHU 3TOM CKOPOCTHU IMOIMNCPCUYHBIX BOJH U3MCHAIOTCA HC TaK PC3KO.

OcHOBHBIMU ~ TeO(PU3UYECKUMH  METOJAaMHU  pEIIeHUs  3aJaud  SIBJISIOTCS:
ANEKTPOpa3BeIKa MOCTOSTHHBIM TOKOM B MOJU(DUKAIMSIX BEPTUKATBHBIX DIEKTPHUUESCKHX
30HANPOBaHUI MeToa0M comnpotuBieHus (BO3) u Bei3BaHHBIX moTeHImanoB (B33 BII),
celicMopas3Belka MeToaoM mnpenomiieHHbIX BojgH (MIIB), a Ttaxxe PJI3. s
KOJINYECTBEHHBIX OIIGHOK COJEP)KaHUsI BOABI MOXKET OBITh HCIIOJIB30BAaH METOJ]
IIPOTOHHOTI'O MarHUTHOTo pe3oHanca (IIMP).

6.1.7. Onpeodenenue enybunvt 3anrecamus, MOWHOCMU U PACNPOCMPAHEHUS JUH3 U
20PU30HMOB 3ACONEHHLIX 600 U Kpuonseos. ['TaBHOW OTIMYUTENBHONW OCOOEHHOCTHIO
3aCOJICHHBIX BOJ (PacTBOpPOB) SBJSIETCA 3HAaUMTENbHOE MOHWKeHHe ux YDIC mnpu
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YBCIMYCHUU KOHIICHTpaluu n HC3HAYUTCIbHAasA N3MCHYHBOCTD OCTAaJIBHBIX
XapaKTCPUCTHK.

OCHOBHBIM TeO(PHU3UYECKIM METOJIOM peIIeHUsl 3TOoM 3amaum sBisercs BDO3. B
KauecTBe BCIIOMOTraTeIbHBIX METOA0B Ucnoib3ytores BO3 BII, UOM3, 3C, PBII.

6.1.8. Onpeoenenue 6 nname u paszpese noNONCEHUs cPAHUY MEP3NLIX U HEMEP3IbIX
nopoo. Ilepexon mopoj, colepXalux B CBOEM COCTaBe BOIY, B MEpP3JI0€ COCTOSHUE
COTPOBOXAAETCS CKauKooOpa3HbIM yBenuueHueM ux YIC u ckopocTel ympyrux BOJIH,
BEJTMYKMHA KOTOPOTO TeM OO0JIbIle, 4eM 00JIbIlie CBOOOAHON BOMBI COACPKHUTCS B MMOPOJE.

OCHOBHBIMU METOJIaMH SIBJISIFOTCSL AJIEKTPOpa3BelKa METOJIOM CONPOTUBJICHUN B
pPa3IMYHBIX MOIU(UKAIMIX, YACTOTHBIE METOJAbI 30HIUPOBAHUS U MPOPUINPOBAHUS
(UBM3, IBMII, BUYDII, HOII, PBII, PJI3) u ceiicmopassenka (MIIB, CIIIIb, MOB,
BCII). BcmomoraTenbHBIMU SIBISIFOTCS METOJ BBI3BaHHBIX mMoTeHnuanoB (B33 BII),
ectecTBeHHbIX noteHnuanos (EI), paguokum.

6.1.9. Onpeodenenue enybunvl 3anrecanus U MOWHOCMU GHYMPUSPYHIMOBBIX 16008 U
1008, 3anezarouux ¢ nogepxnocmu. JIEN Haps Ly ¢ MEP3JIBIMU MIECKAaMH XapaKTepU3yeTcs
OonpuMy 3HaYeHUSIMH YOC U CKOPOCTSIMH YNPYTUX BOJH, MEHBILIEH MIOTHOCTHIO U
MEHbBIIEH IUAIEKTPUUECKON MPOHMIIAEMOCTHIO IO CPAaBHEHHUIO C BIArOHACHIIIEHBIMHU
nopojgamu. B otiuume ot ci1abOMarHUTHBIX TIMH JIE IPAKTUYECKU HEMarHUTEH.

OCHOBHBIMU METOJaMHU HCCJIEOBAaHUSI BHYTPUTPYHTOBBIX JIBJIOB SIBJISIIOTCS TE€ ke
Meroabl, uro U B M. 6.1.8. Bo3moxxkHOCTh wucmonb3oBaHus ceiicmopasBeaku MOB
00yCIIOBJICHA CYIIECTBOBAaHMEM OTJIMYUS aKyCTHUECKOM JKECTKOCTH JIbJ]a OT BMEIIAIOIINX
nopoa. BecrioMorarenpHble METOABI - TPAaBUPA3BEIKA U MarHUTOPA3BEIKa UCIIOIb3YHOTCS
B Clly4yae JOCTATOYHO KPYIHBIX CKOTUIEHUH JIb/A.

OCHOBHBIMM METOJAMM ONPEIEIICHNUS MOIIMHOCTH JIEHUKOB W KpPYIHBIX HaJeei
ABJIAIOTCS PaJMOJIOKALlMOHHOE 30HANpOBaHue U ceficMopassenka (MIIB u MOB).

6.1.10. Buwisignenue u oOKOHmMypuGaHue 30H NOBLIUEHHOU MPEWUHOBAMOCMU,
MEKMOHUYECKUX HAPYUIEHUL U AKMUBHBIX pa3pbleHbix cmpykmyp. OCHOBHBIM CIIOCOOOM
HabmroeHui sBisieTcs npoduiarposanue. B kauecTBe OCHOBHBIX METOJIOB UCCIIEIOBAHUS
ucnons3ytorcs: OIl, BO3, MIIB, MOB, OI'T, IOMII, I'-O, M, I, a B kauectBe
BcnioMorarenbHbix - BCII, HCII, Kap, YOM3, PJI3, BO3 BII, PBII, EUDMII3.

6.1.11. O6Hapyocenue u okonmypueanue 6 niane u paspese Kapcmosvix noiocmell u
noosemuwvix gvipadbomox. OCHOBHBIMU MeToaamu siBisitoTcs: BO3, BUJIL, PBII, MIIB,
OI'T, CII, wmukporpaBupasBenka, PJI3. B kauectBe BcmomoraTeiabHbIX METOJ/IOB
npumensitores -3, EIL, pesuctusumerpus, M3T, ENOM3, AD.

6.1.12. Obnapyorcenue u okonmypusanue 8 niame u paspese omoeabHbiX NeOAHbIX Mell
paziuyHou  mopgonocuu (N1ACMOBLIX, NOBMOPHO-ICUTLHBIX) U 30H NOBLIUEHHOU
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avoucmocmu. Hapsimy ¢ OCHOBHBIMH METOJAaMHU, aHAJIIOTUYHBIMU HCIHOJB3YEMBIM IPHU
pemieHuu 3anad n. 6.1.9, B kadecTBe BcmomoraTenbHbIX ucnosb3ytorcs MIIIL, PBII,
BBICOKOTOYHAsI TpaBUPa3BEAKa M, NPU HAIMYUM MArCHUTHOW BOCHPUUMYHUBOCTH Y
BMELIAIOIIMX ITIOPOJ, - BBICOKOTOYHASI MAarHUTOPAa3BEIKA.

6.1.13. Oxoumypusanue u onpedenenue MOWHOCMU MATUKOE, NEPENEMKO8 U MEP3IbIX
nopoo cpedu manvix. DTN 3a7jaudl PEIIaAlOTCs METOAAMH, MEePeUnCIIeHHbIMHU B 1. 6.1.8 u
0a3UPYIOUIMMHUCS Ha TEX kKe (PUINIECKUX OCHOBAX.

6.1.14. Onpeodenenue 6 niane u paspeze NOLOHCEHUS PAHUY 3A2PASHEHHBIX NOPoO (8
mom uucie paouoaKxmueHviMu eeujecmseamu). BbIOOp METOMOB OCYIIECTBISETCS Ha
OCHOBE aIllpUOPHOTO 3HAHUS CBOWCTB TMOPOJ, IPETEPHEBIIMX HM3MEHEHMS U CTENEHU
n3MeHeHuH. LlenecooOpa3Ho BBIMOJHEHHE CHENHATbHBIX NapaMEeTPUUECKUX U3MEPEHUH.
BriOpanHble MeTOJBI B 3aBUCUMOCTH OT KOHKPETHBIX 3a7ay HCIOJIB3YIOTCS B
MOTUGUKAIMIAX  30HAMPOBaHMS Wi npoduimupoBanusa. Ilpu  3arps3HeHun
pPalMOAKTUBHBIMU BELIECTBAMU OCHOBHBIM METOJIOM SBIISICTCS PaAHMOMETpPHUECKast
ChEMKa.

6.1.15. Jloxanuzayus mecm pazepy3ku NOO3eMHbIX U MEXHOLEHHbIX 600, Mecm
Qurempayuu 600 uepes 3eMiasAHble COOpydceHus. BBIXON TOI3eMHBIX BOJ Ha
MOBEPXHOCTh M BCE TNPOLECChl  (QUIBTPALMH  COMPOBOXKIAIOTCA  IOSBICHUEM
€CTECTBEHHBIX IIOTEHIIUAJIOB, KaK IIPABUJIO, IIOJIOKUTEIBHBIX B MECTAX Pa3rpy3Ku.

OcHOBHBIMU MeTOAaMM ABIISAIOTCS: pesuctuBuMerpus, EII, tepmomerpus, BO3 BII;
PBII, a BcriomorarenbHbIMU - 5eKTporpoduirpoBanne, MIIB Ha npo1oIbHBIX BOJTHAX.

6.1.16. Jlokanuzayus mecm Koppo3uu UIU ONACHOCMU KOPPO3UU NOO3EMHBIX
memaniuyeckux coopyxcenuti (IIMC). Pemenue 3agauu JTOKaIH3aIMd MECT KOPPO3UU
OCHOBAaHO Ha IMOSABJIEHUU B 3THUX MECTaX AHOMAJbHBIX JJIEKTPUYECKUX MOTEHLHMAIOB
ANEKTPOXUMHUYECKOTO TeHe3nca. OCHOBHBIM METOJIOM SIBISIETCS MPOQUIMPOBAHUE WU
cpeMka MerogoM EIT.

OreHka KOPPO3MOHHOW OMACHOCTU B pe3yJlibTaTe JACHCTBUS ONy)KTArOIIUX TOKOB U
arpeCCUBHOCTU BMEILAIOLIEH Cpelbl 10 OTHOIIEHHWIO K CTAJIbHBIM IOJ3€MHBIM
COOPYXKEHMSIM IPOU3BOJUTCS IyTEM CHELHUAIBHBIX W3MEPEHUH, BBINIOJIHAEMBIX B
coorBercTBUM ¢ ['OCT 9.602-89*. B ocHOBe MeToJa JEKUT H3MEpPEHHE PAa3HOCTH
MIOTEHLIMAJIOB MEXAY 3TAJIOHOM M3 cTanu win camoro [IMC u anekTpoomM cpaBHEHUS.

Hannune OnyXIaromMx TOKOB B 3€MJI€ OIPENENSeTCs € IOMOIIBI0 H3MEpEHUs
Pa3HOCTH MOTEHLMAIOB MEXAY IABYMs TOYKaMU Ha MOBEPXHOCTHU 3EMIIM IIPU Pa3HOCE
U3MEPUTENBHBIX 3J€KTpoAoB paBHoM 100 M, pacmomararommxcs B ABYX B3aUMHO-
NEPIEHIUKYJISIPHBIX — HampaBileHUsX depe3 Kaxkasle 1000 M Tpaccsl.  3amepsl
IIPOU3BOIATCS Uepe3 Kaxable 5 - 10 cexyHp B Teuenue 10 - 15 munyT.
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6.1.17. Obnapyscenue u nokaruzayus 6 niawe u paspese OMOeNbHbIX MEXHUYECKUX
00beKkmo8 (UHIHCEHEPHBIX KOMMYHUKAYUL, nocpebenHbix GyHoamenmos u np.). Bridop
METOZOB OCYILECTBIIAETCS HA OCHOBE AalpHUOPHBIX 3HAHUM O CBOMCTBAX HMCKOMOTIO
obobekra. Hanbonee napopmatuBHbiMu MOTyT ObITh PJI3, MukpomaruutHas cbemka, EIN,
JOMII, JJIUII.

6.2. U3yueHue coctaBa, CTPOCHUS, COCTOSTHUA U
CBOWCTB I'PYHTOB

6.2.1. M3yueHnue cocraBa, CTPOCHMS, COCTOSIHUS W CBOMCTB T'PYHTOB BBIITOJHSETCS
MapajuleIbHO C U3YYEHHEM T'€O0JOTMYECKOr0 CTPOEHMSI MAacCUBA, HO MOXKET SIBJISATHCS U
CaMOCTOSITENILHOM LIEJIbIO U BBIMOIHATHCA 0 CTIELHUAIbHO COCTABIEHHON MTPOrpaMMe.

6.2.2. Omnpenenenue (PU3NKO-MEXaHUYECKUX XapaKTEPUCTHK TPYHTOB IO JaHHBIM
reo@U3nUecKuX HCCIEIOBAaHUN CJeayeT MPOU3BOJUTH HAa OCHOBE KOPPEISIIMOHHBIX
3aBUCHMOCTEH, YCTAaHOBJIEHHBIX JJIsi ONPEIENIEHHBIX JMTOJIOIMYECKUX Pa3HOBUIHOCTEN
MOPOJI C YUYETOM UX PETHOHAJbHBIX ocoOeHHOocTel. [Ipu oTCyTCTBUM KOPPETSIIMOHHBIX
CBS3E€H, TMOJIYYCHHBIX IS TPYHTOB H3y4daeMoOro oObekTa (Hambosiee OOOCHOBAHHBIC
OLIEHKH), MOTYT OBITh MCIIOJIb30BaHbl KOPPENALMOHHBIE 3aBUCUMOCTH Il TPYHTOB-
aHaJIoroB (MpuOIMKEeHHbIE OoleHKH). [Ipumepbl Takux cBsi3ed, MOTYYEHHBIX HA OCHOBE
0000IIEHUS] JTaHHBIX HSKCIEPUMEHTAIBbHBIX HCCIEJOBAaHUM pa3INYHbIX TPYHTOB B
71abOpaTOpHBIX M HATYpHBIX YCIOBUSX, TPUBEIACHbl B aHAJIUTHUYECKONl ¢opme B
npunoxkenuu E, u B rpaduyeckoii popme B mpuioxkenusx XK - H.

6.2.3. Ilpu ompenenennn (HU3MKO-MEXAaHUYECKUX CBOWCTB TPYHTOB B MAacCHBE Ha
OCHOBE HCIIOJIb30BAHUS KOPPENSIIMOHHBIX CBSI3€H, YCTAHOBJIEHHBIX INpU H3YyUYECHUU
0o0pa3loB, ClIeAyeT YUUTHIBATh MAcIITAOHBIA dPQPEKT Al KOHKPETHOM T€0JIOrMYecKOil
CpeIbl.

6.2.4. Onpeoenenue aumonoco-nempocpaghuueckoeco cocmaeéa nopoo. Pemenue
3aJjaud OCHOBAHO HA 3aBHUCHMOCTH JJIEKTPHUYECKUX, YNPYTHX U JAPYTHX (U3NIECKUX
CBOWCTBaX MOPO/I, ONPEACISEMBIX MTPH re0(hU3NISCKUX UCCISTOBAHUAX, OT UX JINTOJIOTO-
nerporpaduyeckoro cocrana (mpunoxkenus JK, U). YcranoBiaeHrue 3aBUCUMOCTEN MEKITY
reopU3NIEeCKUMHU TTapaMeTpaMH M JINTOJIOTO-TIETPOrpadMuecKiMU PU3HAKaMH COCTaBa
TPYHTOB IPOBOJUTCS TIPH HCIIOJIB30BAHUH TTAPAMETPUISCKUX U3MEPCHHI B CKBAKHUHAX,
TOpPHBIX BBIpaOOTKaX, HAa 00pa3ax u Ha OOHAKEHUSX.

OCHOBHBIMH F€O(I)I/I31/I‘I€CKI/IMH MCTOAaMHU IIpU pPCIICHUKU 3aJadu  ABJIAIOTCA
aJIeKTpopa3BeAKa Ha mocTtossHHOM Toke, BO3, BD3 BII, ceiicmopasseaka MIIB nHa
MPOJOJBHBIX M TONepeuHbIX BoyiHax. [Ipu Hamuuum ckBakuH ucnoibsytorcs BCII,
CEHCMONPOCBEUNBAHNE, PA3JINYHBIE BUBI KAPOTaXA.
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6.2.5. Onpeoenenue mpewunosamocmu u NOPUCMOCMU CKATbHBLIX NOpoO. Perienue
3aJ]aud  OCHOBAaHO Ha pa3IMYMM CKOPOCTEH pPACHpOCTpaHEHUs MPOAOJIBHBIX U
MOTIEPEYHBIX BOJH M 3JIEKTPOCONPOTHBICHHUS B CKaJbHBIX IOPOAAX MPU PasIUIHON
CTerneHu TpemuHoBaTocTH. C MOMOIIBI0 COYETAaHUS CEWCMOpa3BEAKH B HA3€MHOM H
CKB2)XMHHOM BapHaHTax C YJIbTPa3ByKOBBIMH W3MEPEHUSMHU CKOPOCTEH YNPYTHX BOJIH B
oOpasuax (KepHe) CKalbHBIX MOpPOJ ompenensercss olmias MyCTOTHOCTh (IOPUCTOCTH)
MOpoJ Kak B 30HE a’pallii, TaK M B 30HE IOJHOTO BOJOHAchIeHus. [Ipumenenue
AJIEKTPOPA3BEIKU TPeOyeT yCTAaHOBJICHUS KOPPEISIMOHHBIX cBs3eil YOC co creneHbro
TPELIMHOBATOCTH M TOPUCTOCTH MOPOJA IYyTEM H3MEPEHUs HJIEKTPUYECKHX CBOWCTB
MOPO/I B MOJIEBBIX YCJIOBUSX U B TaDopaTOpuK Ha oOpa3iax.

OCHOBHBIMU TeO()U3NYECKMMH METOJAaMU IPH PELICHUHU 3a/lauM SIBJISETCS Ha3eMHas
cercmopasseagka MIIB  Ha DpodONIBHBIX UM IONEPEYHBIX BOJHAX, CKBaXUHHAas
ceiicmopasBenka wmerogamu BCII u npocBeunBanHuss Mexay ckBakuHamu, Y3K,
M3MEPEHUs! CKOpOCTEl YIpyrux BOJH B 0Opasuax mnopoji. BcnomorareasHbIMH METOIaMU
ABJIAIOTCA AnekTpopas3Beaka BO3 u KBO3.

6.2.6. Onpeoenenue 6ooHo-ghuzuueckux ceoticme nopoo. OueHka KodpHUIHEHTa
GWIbTpaluy TUCTIEPCHBIX TOPOA MPOU3BOIUTCS IO KOPPEIALUOHHBIM 3aBUCHMOCTSIM
MEXIy Ko3(pQUIMEHTOM (UIbTPAllMM TOPOA U HX YJCIbHBIM 3JIEKTPHUECKUM
COIIPOTHBIICHUEM, a TAKXKE MOJSAPU3YEMOCTbIO U IAMAJIEKTPUUYECKON MPOHULAEMOCTBIO,
yCTaHaBJIMBAEMbIM JJI1 KOHKPETHBIX YCJIOBHUI. B CKalbHBIX MOPOAAX TaKUe 3aBUCUMOCTH
YCTAQHABJIMBAIOTCS MEXAY KOI(P(QUIMEHTOM (UIBTPALUM M CKOPOCTHIO MPOIOJIBHBIX
BOJIH.

6.2.7. Onpeodenenue 0eghopmayuoHHbIX U NPOUYHOCHIHBIX CBOUCME CKANbHLIX NOPOO.
3anmaya pemiaeTcsi, Kak MpaBuiIo, ¢ MOMOIIbI0 KOMITJIEKCA CEHCMOaKyCTHYECKHUX METOIOB.
Jlis ompeneneHuss CTaTHYECKOTO MOJYJs yHPYTOCTH, MOAYJs nedopManuu, mpesena
MPOYHOCTH HA OJTHOOCHOE C)KaTHE HCIOJIB3YIOTCS YCTAaHOBIEHHBIC KOPPEISLUOHHBIC
3aBUCHMOCTH MEX]y YKa3aHHBIMH MapamMeTpaMd C OJHOM CTOPOHBI U CKOPOCTSMHU
MPOJONBHBIX M MOMEPEYHBIX BOJIH M JTUHAMUYECKUMH MOJIYJSIMU YIIPYTOCTU - C IPYroi
(npunoxxenue E).

CkopocTu ynpyrux BOJH M, CJIEJOBATENIbHO, YHIPYTHe MOJYJIH (C HCHOJIb30BAHUEM
MHPOPMALMU O IUIOTHOCTH MOPOJI B MAcCUBE) OINPENENAIOTCA: B CKBAXKMHAX METOJAaMHU
ceiiCMOaKyCcTH4YeCKoro Kaporaxa M npocseuuBanus, BCII, c¢ mnosepxHocTH -
ceiicMopa3zBekoii MIIB Ha MpoA0IbHBIX U MONEPEUHBIX BOJIHAX, B TAOOPATOPHUHU - IyTEM
M3MEPEHUs] CKOPOCTEH yIbTPa3ByKOBBIX BOJIH B 00pa3lax.

HccnenoBanus B IMAPOKOM AHUAIMA30HC YaCTOT IMO3BOJIAIOT YUUTBHIBATH MacIITaOHBIN
S(I)(I)GKT 1 000CHOBaHHO OCYHICCTBJIATD IICPEXOJ OT MapaMETPOB, IMOJYUCHHBIX Ha MaJIbIX
o0BemMax TPYHTOB, K IIapaMCTpaM U3Yy4aCMOT'0 MaCCHBaA.

6.2.8. Onpeoenenue ¢usuueckux ceoticmeé oOucnepcuvix nopoo (niomuocmu,
enaxchocmu, nopucmocmu). OCHOBHBIMH METOJAMH ONpEeAETeHHUs IUIOTHOCTH U
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BJIQKHOCTH JHUCIIEPCHBIX MOPOJA (B TOM YHCIE MEpP3JIbIX) SBISIOTCS PaJHMOU30TOIHbIC
u3MepeHus. BcemoMorartenbHBIME - METOJAMM  SIBISIIOTCS  CEMCMOpPa3BENOYHBIE U
3JIEKTPOPa3BEAOYHBIC, PE3YIIbTAaThl KOTOPBIX HUCIIONB3YIOTCS IS ONPEIEICHUS UCKOMBIX
[apaMeTpoB TIPYHTa II0 YCTAaHOBJICHHBIM KOPPEISALIMOHHBIM 3aBUCUMOCTSAM MEXKIY
IJIOTHOCTBIO, BJIIAXKHOCTBIO U MOPUCTOCTBIO C OJHOM CTOPOHBI U CKOPOCTSMM YIIPYTHX
BOJIH U 3JIEKTPOCONIPOTUBIIEHUEM - ¢ IpyToil (mpunoxenus E, X, U, JI).

B xauecTBe OCHOBHBIX METOJIOB UCIIONB3YIOTCA KapoTaxkHble Meroasl ['TM, HHM, a B
KAaueCTBE KOCBEHHBIX - HA3€MHAas U CKBa)KMHHAs CEHCMOPA3BEIKA HA IPONOJIBHBIX M
nonepeuynsix BonHax (MIIB, BCII, celicMonpocBeuMBaHuE), a TaKKe 3JIEKTpOpa3BeKa
B33, xaporax KC u PBII.

6.2.9. Onpeoenenue npounocmuuix u 0eghopmMayuOHHbIX C80UCME OUCNEPCHBIX (MATbIX
U Mep31blX) NopoO BBHINOJIHAETCS MO YCTAaHOBJICHHBIM WM YTOYHEHHBIM M BHOBb
yCTAQHABJIMBa€MbIM B Tpolecce pPadOT KOPPENISLUOHHBIM 3aBUCHUMOCTSAM MEXIY
yKa3aHHBIMM BEJIMYMHAMHM M YOPYTUMH IapamMeTpaMH: CKOPOCTSMU YIPYTHUX BOJIH,
MOJYJISIMH  YIPYTOCTH, CABHMra, JAWHaAMHYecKuM  Kod3dduuumentom  Ilyaccona
(mpunoxenus E, M).

CkopocTu MNpOJOJBHBIX W MOMNEPEYHBIX BOJH IMOPOA B IIOJEBBIX YCJIOBUSX
OTIPENIENIAIOTCS C TIOMOIIBI0 HAaOJIIOAEHUI C MOBEPXHOCTM M BO BHYTPEHHUX TOYKaX
cpeast meromamu MIIB, BCII, CII. B mabopaTopHBIX YCIOBHSIX MCIOIB3YIOTCS
yJIBTPa3ByKOBBIC H3MEpPEHHs Ha 0Opa3Lax.

6.2.10. /3yuenue cmpoenus CKaibHbIX MACCUB808, COCTOAIMX U3 PA3HOBEIMKHUX 30H,
OJIOKOB M DJIEMEHTOB U CTENEHM HX HEOJHOPOJHOCTH BBIMOIHAETCS C IOMOIUIBIO
Pa3HOYACTOTHBIX CEHCMOAKYCTUYECKUX METOJOB, MO3BOJISIOLIMX ONPEAEIATh CKOPOCTH
IIPOJIOJIBHBIX U TONEPEYHBbIX BOJH JJIS Pa3IMYHBIX MO pa3MepaM OJOKOB U 3JIEMEHTOB
MaccuBa. [[s KOIMYECTBEHHON OLIEHKH HEOJHOPOJHOCTH CTPOSTCS TaK Ha3blBacMble
MaciTaOHble KPUBBIE, OTPAXKAIOIIME B3aUMOCBS3b MEXKYy CKOPOCTSMM YNPYTHUX BOJIH U
U3y4aeMbIMHU pa3MepaMu (JTMHEHHBIMU MM OObEMHBIMHU) CPEIBL.

CKopoCTH IPOJOJIBHBIX U TIOTIEPEYHBIX BOJIH B MAaCCHUBE U €0 YaCTIX OMPEAEIIAIOTCS C
MOMOIIbI0 HAOMIOIEHUH C MOBEPXHOCTH, BO BHYTPEHHUX TOYKaX Cpelbl U HAa 00Opasmax
metomamu MIIB, BCII, CII na gacrorax ot 50 - 100 I'mt mo 10 - 20 xI'u, a Takxke ¢
MIOMOILIBIO YJIBTPa3BYKOBBIX UCCIIEIOBAHUM.

6.2.11. /3yuenue cmenenu HeEOOHOPOOHOCMU MACCUBOS OUCHEPCHBIX NOPOO
MIPOBOJUTCS IyTEM IOCTPOCHUS KPUBBIX paclpeleleHusi CKOpPOCTeH yHpyrux BOJH U
XapaKTepUCTUK HUX TOTJIOMICHUS, a TaKXKe 3JEKTPOCONPOTHUBICHUNA B 3aBUCUMOCTH OT
Mmacmtaba u3yyaeMod cpeabl. MeTojsl MNOJY4YeHHs YHOPYTHUX U DICKTPUUYECKUX
napameTpos crangaptaelie - MIIB, BCII, ceiicmonpocseunBanue, BO3, PBII.

6.2.12. /3yuenue nanpsadjiceHHO20 COCMOSHUS NOPOO OCHOBAHO HAa B3aMMOCBS3HU
[IapaMeTPOB YNPYTUX BOJH CO 3HAYEHUSAMH JEHCTBYIOIIMX HAIPSHDKEHUH B MACCHBE U Ha
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3aBUCUMOCTH YPOBHsS aKyCTUYECKOM M DJIEKTPOMAarHUTHOM SMHUCCUM OT HW3MEHECHUM
HaIIPSDKEHHOTO  COCTOsAHMS MaccuBa. [IpM KauyeCTBEHHOM H3y4YEHMM HaIpPsKEHHOTO
COCTOSIHMSL ~ CKaJIBbHBIX W JAMCIEpCHBIX mopoj ucnonb3yrores MIIB, BCII,
CEHCMONPOCBEUNBAHUE, H3MEPEHUE aKyCTHYECKOW M DJIEKTPOMAarHUTHOW DOMHCCHH.
KonnuecTBeHHas OlLIEHKAa HANpsHDKEHUH B MAacCUBE IOPOJ ONPENENAETCs € HMOMOUIbIO
KOMILUIEKCA PAa3HOYACTOTHBIX CEMCMOAKYCTUYECKUX METONOB IPU HCIOIb30BAHUMU
YCTaHOBJICHHBIX 3aBUCUMOCTEHW CKOPOCTEM YIIPYTHUX BOJIH OT AABJICHUS.

6.2.13. Onpeoenenue munepanuzayuu noO3emMHuIX 600 U 3ACONEHHOCMU OUCNEPCHBIX
nopoo0 MPOU3BOIUTCS C MOMOILBIO METO/IOB PE3UCTUBUMETPUH U 3JIeKTpopa3Beaku BO3,
kapotaxka KC u PBII. ITonyuennslie stTumu metogamu 3HadueHus Y OC UCIOIB3YOTCS A
OIIpEAEIEHUS] MUHEPAIM3ALMU MOA3EMHBIX BOJ, 3aCOJIEHHOCTH IUCIEPCHBIX TAJBIX U
MEP3JIbIX TOPOJ 110 3aBUCUMOCTSM, IPUBENECHHBIX B IpUiIokeHuu K.

6.2.14.  Onpeoenenue  avoucmocmu  OUCNEPCHHIX ~ NOPOO  TIPOBOAMUTCS  TIO
YCTQHOBJICHHBIM KOPPEJSALMOHHBIM 3aBHCUMOCTSAM MEXIY OOBEMHOM JIBAUCTOCTBIO C
OJTHON CTOPOHBI U CKOPOCTSMHU YHPYTUX BOJH U 3JEKTPOCONPOTUBICHUEM - C JIPYTOH,
MOJIYYEHHBIMHU JUIS Pa3IMYHbIX BUJOB IUCIEPCHBIX IPyHTOB (npuiioxkenue JI). Ckopoctu
IIPOJIOJIBHBIX BOJH U 3JIEKTPOCOIPOTHUBIECHHE MOPOJ JAJsl MHTEPIpPETALMH Pe3yJIbTaTOB
MOJIEBBIX Pa0OT ONMPENENSIOT C OMOIIBIO YIBTPa3BYKOBOIO KapoTaxa 1 kapotaxka KC u
PBIL

6.2.15. Oyenxa «kpuocennoco cmpoenusi OUCNEPCHLIX NOPOO TIPOU3BOAMUTCS IO
pe3ysbTaTaM OIpEAEIEHUN YIpYrMX BOJIH U 3JEKTPOCONPOTHBIIEHUN, U3MEPEHHBIX B
TOPU30HTAJILHON U BEPTUKAIBHOM MIIOCKOCTAX. C MOMOIIBbI0O HOMOTpaMMBbl (TIPUIIOXKEHUE
H) onenuBarorcst sneMeHTbl KpHOT€HHOro cTpoeHHs. CKOPOCTH MPOAOJIBHBIX BOJH IS
9TOW L€ IOJIyYaroT C IMOMOIIbI0 KOMIUIEKCA CKBa)KMHHBIX METOJOB: YJIbTPa3BYKOBOM
kapotax (Y3K) u MexXckBaXMHHOE yibTpa3BykoBoe mpocBeuuBanue (MII). s
IIOJIyY€HUs] aHAJIOTMYHBIX 3HAYEHUH 3JIEKTPOCONPOTUBIIEHUN UCIIOJIB3YETCSl KOMIUIEKC U3
HazeMHoro meroga BO3 u ckBaxkxunnoro meroga KC.

6.2.16. Onpeoenenue kopposuonuoii azpeccusnocmu (KA) epynmos u noozemHuix 600,
BhITIONHSETCS ¢ cobmonennem tpedoBanuii [OCT 9.602-89. KA rpyHTa M0 OTHOILIEHUIO
K CTaay XapaKTepu3yeTcs 3HAUCHUSMHU YAEIbHOTO SJEKTPUUECKOTO COMPOTHUBICHUS
(YOC) rpyHTa U cpenHel IUIOTHOCThIO KaTogHoOro Toka (ix). KA cpensl (rpyHTa umm
BOJIbI) TIO OTHOIICHHWIO K CBHHIIOBOM HIIM aTIOMUHHUEBOW 000J0UYKe Kabens, a TakxkKe 1o
OTHOIICHUIO K OCTOHHBIM COOPYXKEHUSM OIpPEAENSeTCS MO Pe3ysibTaTaM XHUMHYECKOTO
aHalM3a W 1O BeIWYMHE BoAopogHoro mokazatens pH obpasuoB. YOC rpyHTa
OTIpE/IETISIETCS B MOJIEBBIX YCIOBUAX U HAa 00pa3iax, MIOTHOCTh KATOJHOTO TOKA - TOJIBKO
Ha o0pasIax rpyHTa.
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6.3. I3yueHue reo/IOru4eCKUX U MHKEHEPHO-
reoJIOrH4eCKHuX MpoueccoB

6.3.1. I/I3yquI/Ie FCOJIOTUYCCKUX W HHKXCHCPHO-I'COJIOTHUYCCKUX IMPOLCCCOB, HX
BBIAABJICHUC U Ha6J'IIOI[eHI/Ie 3a JMHAMUKOM Pa3BUTHUA ABJIACTCA OJIHOH M3 MMPUOPUTCTHBIX
3aaa4 Npru UHKCHCPHO-T'COJIOTUICCKUX U3BICKAHUAX. B nponecce €€ pCICHUA N3y4aroTCA
BCC BOIIPOCHI, CBA3AHHBLIC C 3aJadaMu, HNCPCUYUCICHHBIMU B II. 4;1, HC TOJIbBKO B
MMPOCTPAHCTBCHHBIX KOOpAWHATAX, HO 1 BO BDECMCHHU.

6.3.2. Habnooenue 3a usmenenuem ypogHs nOO3eMHbIX 600, KaK TIPABUIIO, IPOBOJAUTCS
¢ nomoulpto cericMopasBenku MIIB u anexktpopasBenku BDO3, a Taxke Mmerona
IIPOTOHHOTO MarHuTHoro pesoHanca [IMP. B kadecTtBe BcmoMorarenbHOro MeTona
npumenserca BO3 BII u PJI3.

6.3.3. Onpeoenenue mnanpagnenusi u CKOpOCMU  OBUNCEHUS HNOO3ZEMHBIX 600
OCYILECTBIISICTCSI C MOMOUIbI0 PEKUMHBIX HAOIIOACHUN METONAaMH PEe3UCTUBUMETPUH,
pacxoJOMeTpUU B OJHOW WJIM HECKOJbKUX CKBa)KMHAX, a TAKXKE C MCIOJIb30BaHUEM
rugporeosiornueckoro sapuanta M3T.

6.3.4. Oobnapyosicenue mecm pasepy3ku NOO3eMHbIX 600, ymeueKk OblmoebiX U
NpOMbIULIEHHbIX 800 SBIISIETCS 3a7aueii, aHAIOTUYHOW 3a/1a4e, U3JI0KeHHOH B 1. 6.1.15, u
peraercst METoaMu, MEPEUYNCICHHBIMU B ’TOM ITyHKTE.

6.3.5. Habnooenue 3a 81ad0CHOCMHBIM PEHCUMOM OUCHEPCHBIX NOPOO 30HbL AIPAYUU
BBIIIOJIHSAETCS IIPU KOHTPOJIE Ka4eCTBA UCKYCCTBEHHBIX TPYHTOB BO3BOJAUMBIX 3€MIIIHBIX
coopyxkeHuil. OHO OCYHIECTBIIAETCS METOJAMHU, MO3BOJISIIOIIMMU OLIEHUBAThH BIIAXKHOCTh
MOPOJI B KOPEHHOM 3aJIETaHUH - PAAHMOM30TONHBIMU U 3JIEKTPOMETpUUYECKUMH (T1. 6.2.8).

6.3.6. Habnooenue 3a usmenenuem 2nyouHvl C€30HHO20 U MEXHO2EHHO20 NPOMEP3AHIUSL
U NPOMAUBAHUS OUCNEPCHBIX U CKANbHBIX NOPOO OOJIMHCHO OCYIIECTBIATHCS 110 METOMKE
PEXKUMHBIX U3MEPEHUM, C MPUMEHEHHEM B KayeCTBE OCHOBHBIX MeTo/10B - BO3, MIIB,
BCII, pa3nuuHbIX BHUAOB KapoTaxa, TepMomerpuu, PBII, a Takke BCioMorareiabHbIX -
I1C, YOM3, PJI3.

6.3.7. Habnooenue 3a usmeHeHUueM HANPAHCEHHO20 COCMOSAHUSA, BO3HUKHOBEHUEM U
pazeumuem  mpewur  TPOU3BOIUTCS  HauOonee APPEKTUBHO €  HOMOIIBIO
ceficMomeTrpuueckux metogoB - MIIB, BCII, celicMuueckoro npocBe4MBaHus, METOAOM
AKyCTUYECKOM OMHUCCHM, a TaKXKe C IPUBICYCHHEM pA3IUYHBIX BUIOB KapoTaxa,
pPE3UCTUBUMETPUU B  CKBAXKMHAX M  BOJOEMax, IpaBUMETpuM. B kadectse
BCIIOMOTaTENIbHBIX METOJ0B pekoMeHayeTcs ucnonb3oBars EMOMII3 u EIL

6.3.8. Buisagnenue, nabnwoenue u npocHO3 CMewjeHusi macc 20pHuix nopoo. llpu
UCCIIEIOBAHMSIX MPOLIECCOB CMEIIEHUSI MAacC TOPHBIX MOPOJI C MOMOLIbIO Fe0(pU3NIECKUX
METOZ0B MOT'YT pELIaThCs CICAYIOIINE 3a0a4Un:
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JIOKAJIM3alKs MECT HapyIIEHUS CIUIONIHOCTH MAacCHBOB TOPHBIX MOPOJ (METOIBI
ANEKTPOPA3BEAKH M CeHCMOpa3BeIKd B MOAU(PUKANUAX BEKTOPHBIX HAONIOJCHUN U
KapoTaXka CKBaKHMH, ra30BO-3MaHallMOHHAs CheMKa, IpaBupa3Benika, Metoasl EMDOMII3 u
aKyCTHUYECKON SMHUCCHUN);

ompejieNieHUe BPEMEHHM Hauajda CMEIIEHWH W ero mporHo3 (Te XKe METOIbl B
MoAU(UKAIHSIX BEICOKOTOUHBIX PEKUMHBIX HAOTIOCHHIA);

OTpeieNieHue CKOPOCTEe ¥ BEMUYHMHBI CMEUICHUH (peKUMHBIE TpOo(UIbHBIE U
CKBOKMHHBIC PaOOThl pa3IMYHBIMH METOJAAMH TPU TE0AEC3MYECKON MPHUBSI3KE TOYEK
HaOIIOCHU ).

6.3.9. H3zyuenue onachvix 2e0102uvecKux U UHHCEHEPHO-2e0N0SUYECKUX NPOYECcos8 C
MOMOIIIBI0 T€O(U3NUECKUX METOAOB CJIEAYET BBIMOJIHATH B COOTBETCTBUU C IyHKTAMHU
CI1 11-105-97 (gacts II):

M3BICKAaHUS B paliloHaX pa3BUTHUS CKIOHOBBIX IPOLECCOB - 11. 4.2.6;
U3bICKAaHUs B palloHaX pa3BUTHUSA KapcTa - 1. 5.2.5;

M3BICKAaHUsl B pallOHAX pPa3BUTHUs MPOIIECCOB MepepadoTKu OeperoB BOAOXPAHWIIHIIL -
m 6.2.6;

U3BICKAaHUs B palioHaX pa3BUTUSA celnell - 1. 7.2.5;
U3BICKAHUS B palloHaX pa3BUTHUSA NOATOILIEHUS - I1. 8.2.7.

BLI60p MCTOHOB JIs1 pCHICHUA 3aa4d, NCPCUUCIICHHBIX B KaXXIOM M3 3TUX ITYHKTOB,
MMPOU3BOAUTCA B COOTBETCTBUU C Tpe6OBaHI/I$IMI/I pa3aciioB ﬂ - @ " NPpUIIOKCHHUEM ﬂ

6.4. CelicMu4ecKoe MUKPOPAHOHUPOBAHUE

6.4.1. 3amaya celicMMYECKOTO MUKPOPAHOHUPOBAHUS 3aKTFOYACTCS B OIICHKE BIIMSTHUS
MECTHBIX YCIIOBUW Ha XapaKTEPUCTUKH CEHCMUYECKHX KoJieOaHWW. MeCTHbhIE yCIOBHS
ONpENAENSAIOTCS  CTPOEHUEM, COCTaBOM U CBOMCTBaMH  TPYHTOB, pesibedom,
00BOJHEHHOCTBIO M1 HEKOTOPHIMH JIPYTUMH (PaKTOpamHu.

6.4.2. Ilpu BBINOTHEHUM CEHUCMUYECKOTO MHUKPOPANOHHUPOBAHUSA ONPEIEICHUE
CTpPOEGHMs, COCTaBa M CBOWCTB TPYHTOB, IIOJIOKEHUS YPOBHSA IOJ3EMHBIX BOJ
MIPOU3BOIUTCS B COOTBETCTBMM ¢ mm. 6.1.2; 6.1.5, 6.2.8. CkopocTH HpPOAOIbHBIX WU
MOTIEPEYHBIX BOJIH M XapaKTEPUCTUKHU WX 3aTyXaHUs U MOTJIOLIEHUS, UCIIOIb3yeMbIE IS
OLICHKH TpUpAlIEHUus CEHCMUYECKOM WHTEHCUBHOCTH U  COCTaBJIEHUS MOJEIHU
CEMCMUYECKOT0 pa3pesa C LEeNbl0 IPOBEJCHUS MOCIEIYIOIUX PACUETOB, OMPEACIIAIOTCS C
nomouisio HazemMHoi (MIIB, onuHouHOe celicMo3oHIMpoBaHue) U ckBaxkuHHOU (BCII,
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CII, MII, CK) ceiicmopa3Beku. AMIUIUTYTHO-4aCTOTHBIE XapAKTEPUCTUKU OXKHJIAEMbIX
ceiCMUYeCKUX KoJIeOaHUH ONpEeNsIOTCs WHXXEHEPHO-CEHCMONIOTHYECKMMU METO/IaMH,
KOTOpbIE HE MPHHATO OTHOCUTh K COOCTBEHHO Te€O(PHM3MUECKUM HCCICIOBaHUAM, a
MMEHHO: PETUCTPALUEN 3eMIIETPSACEHUI MaJIbIX HEPTUH, MUKPOCENCM, PEXKE B3PHIBOB U
CWJIBHBIX 3€MJIETPSCEHUM.

6.4.3. Pacuer KOJIMUYECTBEHHBIX XAapPAKTEPUCTUK CEHCMUYECKMX BO3JCHCTBUI
(yckopeHmii, MpeoONaAaoMMX TMEePUOJOB M MPOAOIDKUTEIBHOCTH  KOJeOaHui,
akcejeporpamMM, CIEKTpPOB peakUMM W T.J.) TPOBOAUTCA C HCIHOJIb30BAHUEM
CIELIMAJIBHBIX KOMIIBIOTEPHBIX MPOIPaMM HAa OCHOBE MOJEJEH CEHCMHMUYECKOIo paspesa.

Tpebyembie mo CHulI I1-7-81* akceneporpaMMbl MOTYT TakKe MMOAOMpaThCS M3 OaHKa
JAHHBIX UM CUHTE3UPOBATHCS 110 Py BXOIHBIX I1ApaMETPOB.

7. COCTAB TEO®U3NYECKHUX
UCCJIEJOBAHUU NPU
WHXEHEPHO-T'EOJIOTMYECKHNX
N3BICKAHUSX

7.1. Hacrosmwmii pa3gen ycTaHaBIMBAaeT OOIIME TEXHUYECKHE TpeOOBaHUS K
BBITIOJTHEHUIO ~ CIIEAYIOIIUX BUIOB pPadOT, BXOJIINIMX B COCTaB Teo(PHU3NUECKUX
HUCCIIETOBAHUN:

cOop u 00paboTka MaTepragIoB U3BICKAHUIM U UCCIIEOBAHUHN TIPOIILIBIX JIET;

pa3zpaboTKa mporpaMmbl re0pU3NIECKUX UCCIIEIOBAHUI;

PEKOTHOCIIMPOBOYHOE 00CIIE0BAHNUE;

ITIOJIEBBIC FCO(i)I/ISI/I‘IeCKI/Ie HUCCICOOBAaHUAI,

nabopatopHble  reodusMUecKHe  HCCIEAOBAHHUS  TPYHTOB,  MOA3EMHBIX U
MOBEPXHOCTHBIX BOJ;

oOcieoBaHNEe TPYHTOB OCHOBaHUN (YHAAMEHTOB CYIIECTBYIOIIMX 3JaHUN U
COOPYKEHHI;

CTallMOHAPHBIE TeopU3NICCKUE HAOIOCHHS (JIOKATbHBI MOHUTOPUHT KOMITOHCHTOB
TCOJIOTUUECKOU CpeIbl);
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KaMcCpaJibHasA o6pa60T1<a MaTCeprajIoB T eO(pI/BI/I‘{eCKI/IX HCCHeﬂOBaHHﬁ, nux
HHTCpHpeTalluAa U COCTABIICHUC TCXHUYCCKOT'O OTUCTA.

7.2. Coop n 00padoTKka MATEPHAJIOB U3BICKAHUI W MCCICAOBAHMI NMPOLLIBIX JIeT
BBINOJIHSACTCS IPH UHKEHEPHO-TE€OJIOTMUECKUX U3BICKaHUAX JUTs KaKIO0ro 3Tamna (CTaann)
pa3paboTKU MPeaNpPOEKTHON U MPOEKTHOM JOKYMEHTAIMH, C YYETOM PEe3yJbTaToB cOopa
Ha TPEeALIECTBYIONIEM dTane. Xapakrep U 00beM MaTepHalioB JOJDKEH OTBeuYaTh LM
M3bICKaHUH, YCTAHOBJIEHHBIM TEXHUUYECKUM 3aJJaHHEM 3aKa3uuKa.

C60p 1 06paboTka reoPpU3NUECKUX MaTEPHAIOB BHITOIHAETCS JUISL:

BBIPAOOTKH anpHOpHO  (usuko-reonoruueckoit moxenu (PI'M) wuccnenyemoit
TEPPUTOPUH;

OLIEHKA BO3MOXKHOCTEM Pa3InYHBIX FCO(I)I/BI/I‘ICCKI/IX MCTOAOB B KOHKPCTHBIX
HHKCHCPHO-TCOJIOTUUCCKUX U FCO(bI/BI/I‘IeCKI/IX YCIIOBUAX;

YCTAHOBJICHUSA 3a1a4 WHKCHCPHO-TCOJIOTNYICCKUX PI3BICK3HPII>1, Tpe6y101111/1x peuIcHud C
IIOMOIIBIO FCO(pI/ISI/I‘-IeCKI/IX HCCJ'I@I[OB&HHIZ;

BBISIBJICHUS OOBCKTOB HU3YUCHUA, A TaKKEC IIomaaein u rpanvl; MPOBCACHUA
FCO(I)I/BI/IHGCKI/IX I/ICCHGJIOBaHI/II‘/JI;

OLIEHKM YCJIOBUH BBIMOJIHEHHUS PabOT: OTKPBITOCTh TEPPUTOPUHM PabOT, HAJIHUYUE
3aCTPOMKH, penbed u ap.

B cocrtaB mMatepuanos, mojuexamux coopy u 00001IEHHIO, KPOME MEPEUUCICHHBIX B
n. 5.2 CII 11-105-97 (wacts I), cneayet BKIOYaTh CBEACHHUS O (PU3UUECKUX CBOMCTBAX
MOPOJ UCCIIEAYEMOI0 PErHoHa, WX TeopHU3UYECKUX MapaMeTpax, a TaKkKe O CBA3AX
MEX1y 3TUMHU CBOMCTBAMM U MHXKEHEPHO I'€OJIOTHYECKUMH XapaKTEPUCTUKAMU MOPO.

Ilo pe3yjibTaTaM c60pa, O6p3.60TKI/I H aHaJIn3a MaTepuajioB HU3BICKaHUM MMpOoHuIbIX JICT
" JpYyTIuX OAaHHBIX B IIPOrpaMme FCO(I)I/I3I/I‘-IGCKI/IX HCCIeNOBAHUM U TEXHUYECKOM OTYETE
AOJDKHA  NPUBOAUTBHCA  XaApPAKTCPUCTUKA  CTCIICHU FCO(I)PBH‘ICCKOﬁ HN3YUYCHHOCTH
HCCJ'IC,Z[y@MOfI TCPPUTOPHUU U OLCHKA BO3MOXKXHOCTHU HCIIOJIb30BAHHUA 3TUX MATCPUATIOB (C
YUCTOM CpOKa Hux ,Z[aBHOCTI/I) AJig pCHICHUA COOTBCTCTBYHOIIUX TMIPCANPOCKTHBIX H
MMPOCKTHBIX 3a/1a4.

B03MOXHOCTb HCIIOJIB30BAHUS MaTCpHraIoB HU3BICKaHUM nponuibiX JICT B CBA3U C
AABHOCTBIO UX TMMOJIYUYCHUA (eCJII/I OT OKOHYAaHHS H3BICKaHUM A0 Hadana MMPOCKTUPOBAHUA
mponuIo Ooinee 2 - 3 HeT) CJICAYCT YCTaHABJIMUBATL C YUYCTOM IMPOUCHICAIINX W3MEHEHUI
Ha TCPPUTOPUU W3BICKAHHUIA: penLe(pa, TUAPOTCOJIOTNICCKUX YCHOBHﬁ, TCXHOI'CHHBIX
BO3ACHUCTBUN. BBISIBIEHHE 3THX H3MEHEHMH CICAYCT OCYUICCTBJIATH IIO PCE3yJibTaTaM
PEKOTHOCHUPOBOYHOI'O O6CJ'ICIIOB3.HI/ISI HccnenyeMoﬁ TCPPUTOPUH, KOTOPOC BLIITOJIHACTCSA
A0 pa3pa60TKH nporpaMmbl UHXKCHCPHO-T'COJIOTHUICCKUX HU3BICKAHUIA.
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7.3. Pa3paborka mporpaMmbl reo@u3n4ecKuX HCCJIeJ0OBAHHI BBINOJIHAETCS Ha
OCHOBE TEXHUYECKOTO 3aJ]aHUs 3aKa3urKa, UCXOMs U3 dTara MPEeArnpPOCeKTHBIX paboT Uin
CTaJIuU MPOEKTUPOBAHUS (MIPOEKT, pabodast JOKyMeHTaIus) B coorBercTBuu C 1. 4.8 CI1
11-105-97 (gacrs I).

7.4. PeKOFHOCHI/IPOBO‘IHOC 06CJI€IIOB3HI/IC BBITIOJIHACTCA IJId YTOYHCHUS Ha MCCTC
yCHOBI/Iﬁ U OCOOCHHOCTEH BBIIOJHCHUS IOJIEBBIX l“eO(I)I/BI/I‘lCCKI/IX HCCJICIOBaHUM. Ono
MMPOU3BOAUTCA BU3YaAJIbHO, a4 TAKXKC, IPHU HeO6XOI[I/IMOCTI/I, B MUHHMMAaJbHOM OOBEME C
IIOMOIIBIO HanOojee MOOMIBHBIX H HE A0POroCcrodmux METOAOB IJId YTOYHCHUA
MCTOAHUKU U TCXHOJIOTHUU IMPOBCIACHUA pa60T.

7.5. TloneBble reo(U3MYECKHE HCCIAEIOBAHMSA BBINOIHAIOTCA I[PU HHKCHEPHO-
re0JIOTHYECKUX M3BICKaHUSAX Ha BCEX CTaIUAX (3Tarax) NPOEKTUPOBAHUSA B COOTBETCTBUU
¢ CHull 11-02-96 u CIT 11-105-97 (wactu I - V).

HepequL peuracMbIX B MPOLCCCE IMOJICBBIX l"eO(pI/BI/I‘-IeCKI/IX HCCIIeAOBaHUM 3aJad U
Tpe6OBaHI/IH K UCITIOJIB3YCEMbBIM ITPHU 3TOM MCTOAAM HU3JIOKCHEI B pa3Jiciiax é - Q

[ToneBble reopu3znyeckre UCCIEIOBAHUS BBIMOIHAIOTCS, KaK MPAaBUIIO, B KOMILUIEKCE C
WH)KEHEPHO-TeOIe3NUeCKUMH  pabotamu.  J[ns  HMHTEpHpeTanud  MOJTy4aeMbIX
reoU3NUEeCKUX JaHHBIX HEOOXOAMMBI TEpEHECEHHWEe B HATypy M IUIAHOBO-BBICOTHAs
NpUBA3KAa TOYEK HAOMIOAEHUMH C TOYHOCTBbIO, COOTBETCTBYIOIEH JI€TaJbHOCTH
(MacmTady) BeIONMHSAEMBIX padoT (mm. 5.216 - 5.218 CIT 11-104-97). [Ipu BbIOTHEHUN
reopU3NUEeCKUX HCCIEOBaHUI B CKBa)KMHAX CIIEAYeT, KaK IPaBUJIO, HCIIOJIb30BaTh
CKBA)XMHBI, TPOOYpPEHHBIE [UI HHXEHEPHO-TE€OJIOTHUECKuX weiei. TpebGoBanus,
npeabsBisieMble K TMpoxojke (crmocobam OypeHus), oOOpYJOBAaHUIO U COXPAaHEHHIO
CKBAQ)XMH, ONPEACIAIOTCS BbIOPAaHHBIMH METOJaMH TIeO(U3NYECKHX CKBaKUHHBIX
UCCIIEA0BAHUM.

Omnpenenenre 00beMOB TeOGU3NYECKUX PaOOT (KOJIMYECTBA M CUCTEMBI pa3MEIICHUS
reopusnueckux mpodwiIed W TOYEK), a TakKKe OUYEPEeIHOCTh WX HCIIOIHEHUS
(OTHOCHUTENBHO JIPYTHMX BHJIOB H3BICKATEIBCKUX pabOT) cileayeT NpPOU3BOAUTH B
COOTBETCTBUH C II. 4.11.

FCO(bI/BI/I‘{eCKI/IC HCCJIICAOBAHUS HA OIOPHBIX (KJ'IIO‘-IGBBIX) ydacTKax € BBIIIOJHCHUCM
napaMeTpUICCKUX I/I3MepeHHﬁ MMPOU3BOIATCH OIHOBPEMCHHO C HN3YUYCHUCM
re0JIOTMYECKOM CpCAbl KOMIUICKCOM [JpPpYyrux BHIOB pa60T (HpOXO,Z[I(OfI TOPHBIX
BBIpa60TOK, S30HAUPOBAHUCM U OIPCACICHUCM XaAPAKTCPUCTHUK T'PYHTOB IIOJICBBIMU H
J]a60paTOpHLIMI/I MeTOIIaMI/I), 4qTo H606XOI[I/IMO JJIA obecreueHUs Tpe6yeM017I TOYHOCTH
HUHTCpIIpETaAllun l“eO(I)I/BI/ILICCKI/IX MaTCepHruajoB.

OHpe,[[eJ'ICHI/Ie (I)I/I3I/IKO-M6X8.HI/ILICCKI/IX XapaKTCPUCTHUK TI'PYHTOB 110 PE3yJIbTaTaM
FCO(I)I/BI/I‘ICCKI/IX HCCIIeJOBaHUI CJICAYCT MPOU3BOAUTH B COOTBCTCTBUU C II. 6.2.
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7.6. CranuoHapHble reopuznyeckue HaO0/II0eHHA (JOKAJbHbIH MOHUTOPHUHT
KOMIIOHEHTOB I'€0JIOTHYeCKOH Cpeibl) CIENYET BBINOIHITh B COOTBETCTBUU C M. 5.10
CII _11-105-97 (wacte I) B CHIOXHBIX HWH)KEHEPHO-T€OJIOTUYECKUX YCIOBHSX JUIS
COOPYKEHH MOBBIIIEHHOTO YPOBHS OTBETCTBEHHOCTH C LIEJIBbIO U3YUEHUS:

AAHAMHUKW  Pa3BUTHUA  OINACHBIX TCOJIOTHUYCCKUX W HHIKCHCPHO-T'COJIOTHUIYCCKUX
mponeccoB;

U3MEHEHUH COCTOSIHMSI W CBOWCTB TPYHTOB, YPOBEHHOIO, TEMIIEpPATypHOIrO U
THIPOXMMHUYECKOTO peXHMMa MOA3EMHBIX BOJ, INIyOWH CE30HHOIO MpPOMEpP3aHus |
OTTauBaHUs TPYHTOB;

M3MEHEHUH COCTOSIHMS TPYHTOB OCHOBaHUS ()yHIAMEHTOB 3[JaHUN U COOPYKEHUH, B
TOM UHCJIE COOPYKEHUIN NHKEHEPHOM 3alUTBhI;

M3MEHEHHUH SKOJIOTMYECKOM 0OCTAHOBKH.

MOHI/ITOPI/IHT CJICAYCT HAYMHATDL MPHU HU3BICKAHUAX IJIA pa3pa60T1<H HpeﬂHpOCKTHOﬁ
AOKYMCHTAIIUU WA IMMPOCKTA U IMPOAOJIKATh B IIPOUECCC CTPOUTCIILCTBA U SKCIUTYyaTallun
00BEKTOB IJId OICPATUBHOIO pCarupoBaHusA Ha BO3MOXHOC Pa3BUTHUC OITACHBIX
FCOJIOTMYCCKUX U HHKXCHCPHO-TCOJIOTMYCCKHUX  IMPOLICCCOB Hin  CYHICCTBCHHBIC
HM3MEHEHHS SKOJIOTMYECKOM 00CTaHOBKH.

CocraB l“eO(I)I/BI/I‘-ICCKI/IX pa60T IIpu NpOBCACHUHN MOHUTOPUHI'A, CUCTCMY PA3MCIICHUS
ITYHKTOB Ha6HIOHaTeHLHOﬁ CCTH, 00BEMBI pa60T, NEepUOANYHOCTD, MPOAOJIZKUTCIIBHOCTD
Ha6J'IIOI[eHPII>i N TOYHOCTb I/I3MepeHI/II>'I CJICaycCT BLI6I/IpaTB B 3aBHCHMOCTH OT OTalla
(CTaI[I/II/I) MMPOCKTUPOBAHUSA, CIIOKHOCTH HWHXKXCHCPHO-TCOJIOTHYCCKUX YCHOBHﬁ, ypOBHCfI
OTBETCTBEHHOCTH 3JaHUM H COOpy)KGHHfI, npearoJar aeMOM IJIMTEIIbHOCTHU IMPOABJICHUA
OIIACHBIX  I'COJIOTHYCCKHX mpouceccos, pa3mepa HCCHGI{yCMOﬁ TCPpUTOpPUU U
000CHOBBIBATH B nmporpamMmme HW3BICKaHUI.

[TpogomKuTensHOCTD HaOIIOeHUH OJDKHA MPEBBIIIATH IUIATEIHLHOCTD
MpernoiaraeMoi akTUBHON (ha3bl pa3BUTHS OMACHOTO T€0JIOTUYECKOTO TpoIecca U ObITh
HE MEHEe OJHOTO IMKJIa UM Ce30HA MPOsIBICHUA mpoiiecca. YacTora (MIepuoAUYHOCTD)
HaOMOIeHU TOoKHA 00eCreunBaTh PErHCTPAIMIO IKCTPEMAaIbHBIX (MAKCUMAIBHBIX U
MUHUMAJbHBIX) 3HAYCHUN M3MEHEHHS] KOMIIOHEHTOB I'€OJIOTHYECKOW CPEeJlbl 3a MEePUOT
HAOIIOIEHUH.

CTaI_II/IOHapHBIe FGO(I)I/ISI/I‘IGCKI/IC Ha6J'IIO,Z[CHI/ISI (I/I3MepeHI/I}I) CJICAYCT NPOBOAWTHL Ha
CII€quaJibHO O60py2lOBaHHLIX IMYHKTax Ha6HIOHaTeHBHOﬁ CCTH (nnomamcax, y4dacTKax,
HpO(I)I/IJIHX n Ilp) C 3aKpCIUICHHBIMU JAaTYUKaMW W MNPUCMHHKAMH WJIX 10 CCTH,
BaerHHCHHOﬁ Ha MCCTHOCTHU B IPOUECCC NHKCHCPHO-T'COJIOTUYCCKUX HU3BICKAHUIA.

B mnponecce (l)yHKI_II/IOHI/IPOBaHI/IH MOHUTOpHHTA CJICAYCT COBCPIICHCTBOBATDH
Ha6J'IIOI[aTeJ'ILHy10 CCThb, OCYHICCTBIIATH eé Pa3sBUTHC (COKpaH_[eHI/Ie), YTOYHATH 4YaCTOTY
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(HepI/IOJII/ILIHOCTB) Ha6ﬂm,[[eHHfI, TOYHOCTb I/ISMepeHI/Iﬁ H JOp. B COOTBCTCTBUU C
pe3yjibTaTaMu I/I3MepeHI/II>'I, TMOJIYUCHHBIX Ha Ooiee PaHHUX OUKIIaX H3MepeHHﬁ.

7.7. JlabopaTtopHble reogu3MUYecKHe HCCJIeJ0BAHUA TIPYHTOB, MOA3EMHBIX M
MOBEPXHOCTHBIX BOJ clieAyeT BBIMONHATH B cooTBeTcTBUU ¢ CII 11-105-97 (wacts 1),
CIT11-102-97 u CIT 11-108-98 ¢ nenbto:

MOJTy4eHUs] HEOOXOAMMBIX MapaMeTpoB JUISI MHTEPIPETAlMUA PE3yJIbTaTOB MOJEBBIX
reou3nuecKux HaOIIOICHHI;

OIEPATUBHON OIICHKH COCTaBa, COCTOSIHUSA, (PU3NUECKUX, MEXaHUUYECKUX, XUMUYECKUX
CBOMCTB IPYHTOB;

MOJIYUCHHU NAaHHBIX IJI YCTAHOBJICHUA KOPPCIAIUOHHBIX CBSI3€I71;

OIIpENIeNIEHUs] TPEACTABUTEILHOCTH M OJHOPOJHOCTH OO0pasLloB, HCCIELYEMBIX
JIPYTUMH BUJAMU J1a00PaTOPHBIX MCIIBITAaHUIH;

OIIPCACIICHUSA MoKa3aTesei arp€CCUMBHOCTHU U KOppO3HOHHOI>i AKTUBHOCTH I'PYHTOB;
OIIPEACIICHUS arp€CCUBHOCTU BOAbI K 6CTOHy " CTAJIbHBIM KOHCTPYKIUAM;

OLICHKU BIIHMSIHUS XUMHUYECKOTO COCTaBa IOJA3EMHBIX BOJ Ha Pa3BUTHE KapCTOBO-
cy(d(dO3MOHHBIX MTPOIIECCOB;

O6H2lpy>I(CHI/I$I HCTOYHHUKOB 3arpsA3HCHUA HW  BBIABJICHHA OpPCOJia 3arpsA3HCHHUA
NOA3CMHBIX BO.

Br10op Buza 1 cocTaBa 1ab0OpaTOPHBIX TeOU3NIECKUX ONPEIETICHNN XapaKTepPUCTHK
ITPYHTOB M BOJBl CJIEAYET IMPOM3BOAMTH C YYETOM BBINOJIHEHHBIX CTaHIAPTHBIX
7a00paTOpPHBIX ~ HUCCIENOBAaHMM W HaIMuusl  pa3pabOTaHHBIX  reo(U3MYecKUX
71a00paTOPHBIX METO/IOB.

7.8. O0cienoBaHue ¢ MOMOIBI0 re0HU3NYECKHX METOJ0B IPYHTOB OCHOBAHHUM
(pyHAaMEHTOB 3JaHUN M COOpPY:KeHUH cJelyeT NPOBOIUTH IPH HX PaACIIUPEHUH,
PEKOHCTPYKIIMH M TEXHUYECKOM IE€PEBOOPYKEHUHU, CTPOUTEIHCTBE HOBBIX COOPYXEHUN
BOJIM3M CYIIECTBYIOIIUX (B Mpeaesax 30HbI BIUSHUS), a TAKKe B caydae aedopManuii u
aBapyil 3JaHUN U COOPYKEHUM.

[Tpu o6cnenoBaHnK HEOOXOAMMO OMPEAETSATh U3MEHEHHS T€OIOTUYECKOTO CTPOCHUS,
TUAPOTE€OJOTUYECKUX YCIIOBUM, COCTaBa, COCTOSHUS M CBOWCTB TPYHTOB, aKTUBHOCTH
MHXEHEPHO-TE€OJIOTMYECKUX MPOIECCOB, C LEIbI0 MOJYYEHUS AAHHBIX JI PEIICHHS
CJIeIYIOIIUX 3a/]a4:

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs, Pasmewerue peknami
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna, { B AOKYMEHTaX: 46
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru reklama. complexdoe.ru


http://www.complexdoc.ru/ntd/485678
http://www.complexdoc.ru/ntd/485680
http://www.complexdoc.ru/ntd/485140

basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

OIMPECACIICHUC BO3MOXKHOCTU HaHCTpOﬁKH, PCKOHCTPYKIIUU 3JaHUN U COOpy)KCHI/Iﬁ C
YBCIMYCHHUEM BPECMCHHBIX U IMOCTOAHHBIX HAI'PY30K Ha (I)YHILaMCHTBI;

YCTAQHOBJICHHE NPUYMH jAedopMaiii U pa3paboTKu Mep A MPEeIOTBPAILECHUS HX
JAJIBHEHIIIET0 Pa3BUTHsA, & TAK)KE€ BOCCTAHOBJICHUS YCIOBUN HOPMAJILHOM JKCILIyaTalluu
3IaHUU U COOPYKECHUM;

OIMPEACIICHUC COCTOSIHUA I'PYHTOB OCHOBAHHUA, BO3MOXKHOCTHU H YCHOBI/Iﬁ IIOCTpOfIKPI
3JaHUN U COOp}/')KeHI/Iﬁ IOCJIe IJINTEIIbHOU KOHCCPBAIlUH UX CTPOUTCIILCTBA,

OIMPEACIICHUC COCTOSIHUA MCECT NPUMBIKAHUA BHaHHﬁ-HpI/ICTpoeK K CYHICCTBYIOIIHUM
3JaHUAM U pa3pa60T1<H MCD 11O 00€CIIeUEHHIO UX yCTOﬁ‘IHBOCTH;

BBISICHEHHE NIPUYMH 3aTAIIMBaHUA U MMOATAILIMBAHUSA NIOABAJIOB U APYTUX IMOJ3EMHBIX
COOPYKEHHI.

B mnmponecce O6CJ'I€I[OB3.HI/ISI TPYHTOB OCHOBaHMUi1 (bYHI[aMeHTOB MOXCT BBIIIOJHATBHCA
O6CJ'ICI[OB3.HI/IG KOHCTPYKTUBHBIX 3JICMCHTOB 3JaHUM H COOPY)KCHI/Iﬁ o OTACIBbHOMY
TCXHUYCCKOMY 3aJaHUI0 3aKa34yHuKa. FCO(I)I/BI/IHGCKI/Ie OGCHCI{OBaHI/IH KOHCTPYKTHBHBIX
9JICMCHTOB ((b}/HI[aMCHTOB pa3JII/I‘{HOI>'I KOHCTPYKIHWHU, OIIOP, OTACIIbHBIX CBaﬁ, HECYHIUX
CTCH, HeperHTI/Iﬁ )51 ,[[p) BBITIOJIHACTCA, KaK IIPAaBUJIO, IHPH HX PCKOHCTPYKIOWUH, WA
JJUKBUJallM C I1ICJIbIO O6HaPY)K6HI/IH B HHX I[e(l)eKTOB, YMCHBIICHUSA Hecymeﬁ
CHOCO6HOCTI/I, HU3YYCHUSA PA3BUTHA HAIIPAKCHHOI'O COCTOSAHUS.

7.9. KamepajibHy10 00pa00oTKy MaTepuaaoB reo(pu3nyecKuxX HCCIACTOBAHNH M HUX
HHTEPNPETAUI0 HEOOXOIMMO OCYIIECTBIIATh C Havala BBIMOJTHEHUS IOJIEBBIX paboOT U
3aBepliaTh €€ OKOHYATeIbHOW 0O0pabOTKON MONyYEHHBIX MAaTepUajoB, COCTABICHHUEM
TEXHHUYECKOT0 OT4eTa 0 reodusnueckux paboTax, 1M00 COCTaBIEHUEM pa3zesia B OOIIHiA
TEXHUYECKUU OTYET O Pe3yJIbTaTaX UHKEHEPHO-T€OJOTUYECKUX U3bICKAaHUH.

TCKyIJ_Iy'IO 06pa60TKy MaTCepruajIOB, B TOM YHUCIIC UX HUHTCPHIPCTALUIO, HCO6XO,[[I/IMO
npon3BOoaAUTb C LCJIbIO obecreueHus KOHTpPOJIA 3a MOJIJHOTOM M  Kad4eCTBOM
FCO(I)I/BI/IHGCKI/IX pa60T u CBOGBpCMeHHOﬁ KOPPCKTUPOBKHU MPOTpaMMBbl UX BBIITIOJIHCHHUS B
3aBUCUMOCTH OT MOJYUCHHBIX IPOMCIKYTOUYHBIX PC3YJILTATOB.

B mpomecce Ttekymel o00pabOTKHM TreopU3MUECKUX MAaTEepPHaJIOB OCYIIECTBIIAETCS
yBsI3Ka MEXIy COOOH pe3yibTaTOB OTAEIbHBIX BHJIOB TE€O(PHU3MUECKUX M JPYTHX
MH)KEHEPHO-T€OJIOTHYECKUX  paboOT,  COCTaBJICHHE  NpPEIBapUTENbHBIX  I'€0JIOro-
reopu3nUEecKUX pa3pe3oB, KapThl (HAaKTUUYECKOTO MaTepuala, MpeaBapUTEIbHBIX
MHXEHEPHO-T€OJIOTUYECKMX M TMIPOreOJOTMYECKUX KapT U MOSICHUTEIbHBIX 3alMCOK K
HUM.

ITpu oxoHYaTeNbHOM KaMepaIbHON 00pabOTKe MPOU3BOJUTCS YTOUHEHHE U 10pabOTKa
IIPE/ICTABICHHBIX IPEIBAPUTENBHBIX MAaTEPHUAJIOB, HX HHKEHEPHO-I€0JIOTHYECKas
MHTEPIIPETALMS U COCTABICHUE 3aKIIIOUUTENBHOIO TEXHUUYECKOTO OTYETA O Pe3yJIbTaTax
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reopu3nUecKux  HUCCIEJOBaHMWM,  KOTOpPBIH  JOJDKEH  coJIepKaTb  JaHHBIE,
IPeIyCMOTPEHHBIE MPOrpaMMoit paboT, a Takke 000CHOBAHHUS JIOMYILEHHBIX U3MEHEHUH
IPOTPaMMBI.

IloneBas TexHHUYECKas AOKYMCHTaIusd, KakK IpaBWJIO, HEC BXOAUT B COCTaB
TEXHUYCCKOI'o OTYCTa (3aKJIIO‘{eHI/I$I), 3aKa34yuKy HC NCPEHACTCAd U XPAHUTCA B apXHUBC
opraHusaluu, BBIIIOJIHSABIIICH FeO(I)I/ISI/ILICCKI/Ie HCCIICAO0BaHUsA, KpPOMC CIICHIUAJIBHO
OTr'OBOPCHHBIX yCJ'IOBI/Iﬁ B TCXHHUYCCKOM 3aJaHUH.

OdopmiieHre TEKCTOBBIX M TpaUUecKHMX MaTepUalioB JOJDKHO COOTBETCTBOBAThH
tpeboBanusam CHull 11-02-96, mnpembsBiaseMbIM K MaTepualaM HHXEHEPHBIX
M3bICKaHUH JJIS1 CTPOMTENIBCTBA HA COOTBETCTBYIOIIEM ATarie (CTaJAnu) MPOSKTUPOBAHMUS.

IIpu rpapuyeckoMm o(OPMICHUN WHXEHEPHO-TeOQU3NUECKUX KapT, pPa3pe3oB U
TEOJIOTHYECKUX KOJIOHOK YCJIOBHBbIE 00O3HAu€HHsl 3JIEMEHTOB TIeoMOp(OIoruy,
THJPOTEO0JIOTUH, TEKTOHHKH, 3aJIETaHUsl CJIOEB I'PYHTOB, a Takke OO0O3HA4YEeHHs BHJIOB
I'PYHTOB U UX JIMTOJOTMYECKHX OCOOCHHOCTEH CIIEIYET OCYIIECTBIATh B COOTBETCTBUH C
I'OCT 21.302.

8. TEO®U3NYECKUE
UCCJEJIOBAHUSA TPU
WHXEHEPHO-TEOJIOTMYECKHUX
NU3BICKAHUSAX 1JISI PASPABOTKHN
NPEJNPOEKTHOMU
JOKYMEHTAIIMU

8.1. 'eodusmueckre ucciae0BaHus PHU U3BICKAHUAX JJI pa3pabOTKH MPEANPOSKTHON
JOKYMEHTAIlM! JOJHKHBI 00ecreynBaTh MOJyYeHHE MaTepHalioB W JTAaHHBIX Ui BbIOOpa
IJIOMAIKH (Tpacchl) CTPOWTEILCTBA, OMNpEaAeNieHus O0a30BOM CTOMMOCTH, MPUHSITHSI
MPUHIMITHAAIBHBIX PEHICHUH 110 MHXKEHEPHOHU 3aluTe 00bEKTOB CTPOUTENHCTBA U OLIEHKU
BO3/JICHCTBUS OOBEKTOB Ha T€0JIOTHUECKYIO CPELy.

8.2. B cocraB pabor mnpu TeoPU3MUECKUX HCCICIOBAHUAX JUISI OOOCHOBAHUS
WHBECTUIIMN BXOIAT:

cOop, 00paboTKa 1 aHAIN3 MaTePUAIOB U3BICKAHHUH MPOIILIBIX JIET;
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yyacTHe B JAeUIM(DPUPOBAHMM a’3po- M KOCMOMATEpPHAJIOB M a3pPOBU3YAIBHBIX
HaOmoneHuit Ha 0a3e [aHHBIX, IOJYYEHHBIX INPU MAapHIPYTHBIX HAOIIOAEHUSIX B
nporecce PEeKOTHOCHUPOBOYHOIO OOCIEIOBAHUS WM  HHXKEHEPHO-T€0JIOTHYECKOi
ChEMKH, B COCTaB KOTOPBIX IIO COIVIACOBAHMIO C 3aKa3YMKOM BKJIIOUAIOTCS U HAa3EMHbIE
reo(puU3N4YeCcKue METO/IbI.

Cpenu HazeMHBIX TeO(PU3NYECKUX METOJIOB HCIONB3YIOTCS, KaK MpaBUio,
anektpopassenka (D11, BO3, PJI3) u celicmopassenka (MIIB), koTopble HaWIy4IIuM
o0pa3oM  yIOBJIETBOPSIOT OCHOBHBIM  KPHUTEPHUSM  ONTHUMAIBHOTO  KOMILIEKCA,
W3JI0KEHHBIM B 1. 4.8.

8.3. T'eodpusuueckue wucCcIeAOBaHUS BBIMOIHIIOTCS MO ceTH Npoduieid, TycToTa
KOTOPBIX H IHar HaOMIOJCHW 3aBUCIAT OT KAaTETOPUH CIOKHOCTU WHXKEHEPHO-
rEOJIOTUYECKUX YCIOBUM W YpPOBHS OTBETCTBEHHOCTHM 3JIaHUW U COOpYykeHuil. B
cootBercTBUM ¢ M. 6.7 CII 11-105-97 (wactp ) Ha momaakax HaMe4aeMoOro
CTPOUTENLCTBA CETh TreoPU3NYECKUX HAOMIOACHWA JODKHA  COOTBETCTBOBATH
JETalbHOCTH WH)KEHEPHO-TEOJIOTrHUecKoi cheMku MacirtaboB 1:25000 - 1:10000.
KonunuectBo mpoduneit m Touek reodu3mvecknx HaOmoaeHuil Ha | KM IUIOLAH
ChEMKH ONPENEISAETCA B COOTBETCTBUHU C MPUIIOKEHUEM b.

8.4. Ha nuneitHbIx oOBbekTax HaOMIONEHUsS BBINONHAIOTCS B Macmrabe 1:50000 -
1:25000 B monoce Tpacchl JUHEHHBIX COOPYXKEHHUH MO MPOQHIISAM, pacroararoIuMcs
IIPEUMYLIECTBEHHO IO OCSIM KOHKYPHPYIOUIMX BapHaHTOB Tpacchl. PaccrosiHue Mexay
TOYKaMM 30HAMPOBAHUS 10 TPACCE CIENYET yCTaHABIMBATh B 3aBUCUMOCTU OT YPOBHS
OTBETCTBEHHOCTH  COOpPY)KEHHH, NPOTSHKEHHOCTH M CIIOKHOCTH  MH)KEHEPHO-
reojoruueckux yciaosuii B npeaenax ot 500 go 1000 - 3000 m.

I'myOuna wuccnenoBaHWii MOMKHA OOECHEYMBATh YCTAaHOBIEHHUE TEOJIOTHYECKOTO
paspe3a W THUAPOTCOJOTHMYECKHX YCIOBHM B MpeAenax MpearnonaraeMoi chepsr
B3aMMO/ICHCTBUS OOBEKTOB C T€OJIOTHUECKON CPEeIOi.

Ha yuwactkax mnOpoxXoKIaeHusi Tpacchl [0 TEPPUTOPUSIM Pa3BUTHS  OMACHBIX
Te0JIOTHYECKUX MPOIECCOB U IEPEXOJ0B 4Yepe3 PEeKH I'eOpU3UUECKUe HCCIIEIOBAHUS
BBIMIONHSIOTCS B MacmTadbax 1:25000 - 1:10000. O6beMbl HccneoBaHui ONpenesoTCs
nporpamMmoii pador.

8.5. PesynbTarhl reopU3MUECKUX HCCIECIOBAHUN HCIIOJIB3YIOTCS JIsi YCTaHOBIICHUS
MECT PacHOJI0XKEHHUsI TOPHBIX BBIPAOOTOK M TOYEK MOJEBBIX MCCIEIOBAHUN I'PYHTOB Ha
BBIOPAHHBIX KOHKYPHUPYIOIIMX IUIOMIAAKaX (Tpaccax), OLUEHKH COCTOSHHS M CBOMCTB
I'PYHTOB, BBISBJICHUS U TPACCUPOBAHUS KPYIHBIX CTPYKTYPHBIX JIEMEHTOB U YYacCTKOB
Pa3BUTHS OMACHBIX I'€0JOTMYECKHUX IPOLIECCOB.

8.6. Texuuueckuii oTueT (pas3aen TEXHUYECKOr0 OTYETa) O pe3yIbTaTax BBIIOIHEHHBIX
reopU3NUECKUX HCCIEOBaHUI Ha 3Tame pa3paboTKU MPEANpPOECKTHOM MOKyMEHTaLUuU
COCTAaBJISIETCSI B COOTBETCTBUU C TpeboBaHusmMH mil. 6.3 - 6.5 CHull 11-02-96 u n. 7.9.
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9. TEOOUZNYECKHUE
NCCIIEAOBAHUA ITPU
NHXEHEPHO-'EOJOI'MYECKUX
N3BICKAHUAX JJA PASPABOTKHA
ITPOEKTA

9.1. I'eousnueckue MCCIEIOBAHUS HA CTAUM Pa3pabOTKU MPOEKTa CTPOUTENHCTBA
NPEANpUATHIA, 31aHUI U COOPYKEHUH NOJDKHBI 00ecTieunBaTh MOJIyYeHUEe MaTepHalioB U
JAHHBIX JUIS OLEHKH HWH)KEHEPHO-T€OJIOTHYECKUX YCIOBUM BBIOPAHHOM IUIOIIAIKU
(yuacTka, Tpacchl) M IPOrHO3 UX U3MEHEHUH.

9.2. CoctaB u 00BeMBbl T€O(U3NUECKUX PA0OT AOKHBI OBITh JOCTATOUHBIMH IS
pelieHus 3aaad, nepeuuciennbix B m. 7.2 CII 11-105-97 (wacTs I).

9.3. B cocraB reopusnyeckux METOJOB Ha CTaAuM pa3padOTKU MpPOEKTa
CTPOUTENICTBA BXOAUT OOJNBIIMHCTBO BHJOB HA3€MHBIX M CKBaXMHHBIX METOJIOB,
BKJIIOYAsl  MapaMETpPUYECKUE  30HAUMpPOBaHUA. PemeHune  KaxIoW  MH)KEHEPHO-
re0JOrMYEeCKOM  3aJauu  CcIeAyeT OCYILIECTBJIATH, Kak IPaBWIO, KOMIUIEKCOM
reo(puU3NUYEeCKUX METOJIOB B COOTBETCTBHHU ¢ mMl. 4.9, 4.10, pa3znenoM 6 U NpUIOKEHUEM

.

9.4. T'eodusnueckue wucciIeqOBaHUSA s Ppa3pabOTKH IPOEKTa CTPOUTENHCTBA
IUIOUIAIHBIX COOPYKEHMM CIIEIyeT BBINOJHATh, KaK IpaBWIO, C JAETaIbHOCTBIO,
COOTBETCTBYMOLIEH chemke MacimTaboB 1:5000 - 1:2000. IIpu mpoexTupoBaHun 0c000
OTBETCTBEHHBIX OOBEKTOB B  CIOXHBIX HH)XEHEPHO-TEOJIOTMYECKHX  YCIOBUSAX
JIOTTyCKAeTCs BBIMOJIHEHUE cheMKH B MaciTade 1:1000 - 1:500.

B nmpenenax mnpuTpaccoBoil MOJOCH JUHEWHBIX COOPYKEHHH Maciitad ChEeMKH
cocrasiseT 1:10000 - 1:2000. Ha ygacTkax mepexoJ0B Tpacchl Yepe3 BOAHBIE MTPETpaibl
U TPOXOXKJIEHUS MO TEPPUTOPHUSIM Pa3BUTUS ONACHBIX TE€OJIOTMUECKUX U WH)KEHEPHO-
re0JIOTHYECKUX TMpoleccoB - B MacmTabdax 1:1000 - 1:500.

9.5. OmpeneneHue TpaHUI] H3yYaeMOW TEPPUTOPUU U TIyOWHBI HCCIEIOBAaHUH,
CJIEyeT OCYIIECTBISATh B COOTBETCTBUH ¢ I.11. 7.4 - 7.9 CII 11-105-97 (wacts I).

Cerp reodusmueckux mnpodumiell Ha IUIOMIAJKe HA3HAYAETCS B COOTBETCTBHM C
npuioxeHueM b, npu 3tom Oonbime o0bembl npuHuMarorcs s 11 u 11 xareropuit
CIIOKHOCTH  HMHJKEHEPHO-T€OJIOTMYECKUX  YCIOBUM M IOBBIIIEHHOIO  YPOBHSA
OTBETCTBEHHOCTH COOpYKeHUM. B cpenHeM Ha | kM“ momaau cieayeT BBINOIHUTH OT
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10 mo 20 mpodwuneit mmuoit 1o 300 M, u ot 10 o 20 Touek 3oHIUpoBaHMA. [Ipu
M3YyYEHHUH JIOKAIBbHBIX HEOJHOPOJHOCTEH T'yCTOTY CeTH Npoduiel cieayeT yBEJIUYHTh,
COKpaTHB paccTosHue Mexay npoduiasimu a0 20 - 50 m.

FCO(bI/BI/I‘{eCKI/IC Ha6J'IIOI[eHI/I${ 3a ONAaCHBIMH TCOJIOTMYCCKUMU IIpoLcCCaMu 3a
npeaciiaMmu KOHTypa IMPOCKTUPYCMBIX 3JaHUN U COOpy)KCHI/Iﬁ HCO6XOI[I/IMO BBITIOJIHATD
10 HpO(pI/IJ'IHM HJIN 110 CCTH IapaJUICIIbHBIX HpO(I)I/IJlCI‘;I, OPHUCHTHPOBAHHBIX C YYC€TOM 30HLIL
pa3sBUTHA IIpoOLICCCa. KomuuectBo HpO(I)I/IJ'ICI‘/’I OMpCACIIACTCA MacITabom HU3y4aceMoOro
OIIaCHOro Irpomnecca. MI/IKpOMaFHI/ITHyIO CbCMKY Ha YYaCTKax pPas3sBUTHUA OIOJ3HCBBIX
mponecCoOB U 30HaAX TCKTOHUYCCKUX HapyHleHI/Iﬁ CJICAYCT MMPOBOAUTDH IO CCTKE OT 1'1 A0
22 m.

Komnunuecto FCO(I)I/IE»I/I‘IGCKI/IX HpO(I)HJIef/'I n TOYCK HCO6XO,[[I/IMO YCTaHaBJIMBATL C
YUCTOM BBIIIOJIHCHHBIX PAHCC pa60T H OCYHICCTBJIATH HUX HCO6XOI[I/IM06 CTYLICHHUC B
COOTBETCTBHU C MACIITA0OM ChEMKH.

9.6. [Ipu BBIMONHEHNU T€ODU3MUYECKUX HCCIEAOBAHUN B TOJOCE TPACCHI JTUHEHHBIX
COOPY)KEHMM MIUPUHY MPUTPACCOBOM MOJIOCHI CIEAYET NPUHUMATh B COOTBETCTBHH C
tabn. 7.2 CII 11-105-97 (uyacts I). UccnenoBanust JOMKHBI BBITIOIHATHCS 110 OCH TPACCHI
U mornepeyHuKaM. PaccTositHue Mexay MONEepeuyHUKaMu B 3aBUCUMOCTH OT KOHKPETHBIX
WHXCHEPHO-TEOJIOTUYECKIX YCIOBHI M BBIOPAHHOTO MaciiTaba CheMKU HU3MEHSIETCS OT
100 o 500 M. /InuHa monepeyHUKOB JOJKHA ObITh HE MEHEE MIMPHHBI MPUTPACCOBOM
nonocel. [lo Tpacce mar Mexay TOuykaMHu HAOMIOACHWIA JOJDKEH COCTABIATH: ISt
npodunupoBanus - 10 - 50 M npu uccrenoBaHWsIX MO OocH Tpacchl u 5 - 10 M Ha
nonepeyHukax; s 3ouaupoBanus - 100 - 500 M npu uccienoBaHUSIX MO OCU TPACCH U
20 - 50 M - Ha IONIEpEYHUKAX.

Ha yuacTkax mepexoioB dYepe3 €CTECTBEHHbIE M MCKYCCTBEHHBIE MPENSTCTBUS, B
palioHaxX pa3BUTHA OIMACHBIX T'€OJOTMYECKHX M MH)KEHEPHO-T€OJOTMYECKHX IMPOLECCOB
WIH PacIpOCTpaHEHUs] OPraHNYECKUX U OPraHO-MHHEPATbHBIX TPYHTOB Te0(U3UUECKUE
npodun HEoOXOAUMO pa3MeniaTh MO OCH Tpacchl ¢ marom HabmogeHus 10 M u Ha
nomnepeyHnkax, HameuaeMbix uepe3d 50 - 100 m, ¢ marom Habmogenuit 5 m. Touku
30HaMpoBaHul pazmeniatoT yepe3 50 - 150 M mo ocu Tpaccel U Ha MONEPEYHUKAX Yepe3
25 - 50 M. B kauecTBe BapraHTa BO3MOKHO HCIIOJIb30BAHUE CIIOIIHBIX 30HANPOBAHUMN.

9.7. HpI/I HU3BICKaHHUAX Ha CTaJuu p33pa60TKI/I IMPOCKTA BBINIOJHAKOT HCHIPCPLIBHLIC
HpO(I)I/IJII/IPOBaHI/IH C marom Ha6J'IIO,Z[CHI/II71 HC MNPCBBIIIAOIINUM JJINHY HpHeMHOﬁ JIMHHH.
HpI/I 30HAUPOBAHUAX PACCTOAHUA MCIKIY TOUYKAMHA Ha6JIIOI[eHI/II>'I HC OOJI’KHBI ITPCBLINIATD
TUIIMYHBIC JIMHEIHBIE pPasMEpPhbI OTACIIBHBIX UCCICAYCMBIX 3JICMCHTOB. [Iar Ha6ﬂ10,[[eHHfI
10 HpO(I)I/IJIIO MOKCT U3MCHATLCA, YBCIIMYNBAACH B IIPCACIaAX OAHOPOAHBIX YYaCTKOB OO
nepBoﬁ COTHH MCTPOB, W YMCHbBIIAACH B 30HAX KOHTAKTOB M JIOKAJIBHBIX
HCOAHOPOAHOCTAX A0 HCCKOJIbKUX NCCATKOB MCTPOB.

HapaMeTqueCKI/Ie HCCJIICAOBaHUA B CKBaXHWHAX HA3HAYANOTCA II0 TCXHUYCCKOMY
3aJaHUI0 3aKa3uhKa TIIpH COOTBCTCTBYIOLICM 000OCHOBaHUH B nporpamMmme pa60T.
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KonuyecTBO CKBaXXKMH AJI1 MapaMETPUUYECKUX HCCIEAOBAHUI JOJKHO COCTaBIIATh, KaK
MpaBWJIO, HE MEHEe OIHOW B Mpeenax KaXIoro reoMop(dororuueckoro 3JIeMeHTa
HCCIIElyEMOU TEPPUTOPHHU.

9.8. [Ilapamerpuyeckue U3MEPEHHU PEKOMEHIYETCS IPOBOJUTH HA OINOPHBIX
(KJTIOYEBBIX) YUaCTKaX, HA KOTOPBIX OCYIIECTBISAETCS U3yUEHUE I€OJOTUYECKON CPEbl C
UCTOJIb30BAHUEM KOMILIEKCAa JPYr'HX BHUAOB paboT (OypeHHe CKBaKUH, MPOXOJKa
rypgoB, 30HIUPOBAHKE, OINpPECIICHHUE XapaKTEPUCTHUK CBOWCTB TPYHTOB IOJIEBBIMU U
nabopaTopHbIMM ~ MeTofamu). JlaHHble HaOJIOAEHUI Ha  OMOPHBIX  ydyacTKax
UCTONB3YIOTCS Ui oOecreyeHuss  TOYHOCTH  WHTEpHpeTalud  pe3yJIbTaToB
reopU3NUECKUX MCCIEI0BAHNHN NPU UX UHTEPIOJISILIUN U SKCTPAIONIALUU PE3yIbTaTOB Ha
BEChH UCCIIEyEMbIN YUaCTOK.

10. TEO®U3NYECKHUE
UCCJEJIOBAHUSA TPU
NHXEHEPHO-TEOJIOTMYECKHUX
N3BICKAHUSAX 1JISI PASPABOTKHN
PABOUYEHN JOKYMEHTAIIMU

10.1. Teodusnueckue wucCCIeNOBaHUS MJIs pa3padOTKU pabodeil JOKYyMEHTAIHH
JOJDKHBI  o0ecreunBaTh IOJNyYeHHE MaTepualioB M JaHHBIX Ui JeTalu3alud |
YTOYHEHHS] UH)XKEHEPHO-T€O0JIOIMUECKUX YCIOBUN KOHKPETHBIX YYaCTKOB CTPOUTENILCTBA
MPOEKTUPYEMBIX 3JaHUH U COOPYXKEHHUM M TMPOrHO3 HUX M3MEHEHUH B MEPHUO]
CTPOMTENBCTBA M HKCIUTyaTallMM C JI€TalIbHOCTHIO, HEOOXOJWMOM W JOCTaTOYHOM IS
000CHOBaHHSI OKOHYATEJIbHBIX MTPOEKTHBIX PEIICHUH.

10.2. T'eopusnueckue MCCIeIOBAaHUS HA ydacTKaxX MPOSKTHPYEMOTO CTPOHUTEIIbCTBA
3MaHUN W COOPYKEHUIl BBIMOJHIIOTCS Ui YTOYHEHHUS OTHEIbHBIX XapaKTEPUCTUK B
npeaenax cdepbl B3aUMOICHCTBUS COOPYKEHHUH C TEOJOTHMUECKOW Cpeloi: TITyOWHBI
3ajmeraHus M penbeda KpOBIM CKAJbHBIX M MaJOCKMMAae€MbIX TPYHTOB, 30H
pacnpocTpaHeHHs claObIX IPYHTOB U Pa3BUTHSI OMACHBIX T'€OJOTMYECKUX U WHKEHEPHO-
reoJOrM4ecKuX MpPOILECCOB, a TakKe Ha CIOXKHBIX YydacTKax Tpacc JIMHEHHBIX
COOpYKEeHHMH (Ha mepexojax 4Yepe3 eCTeCTBEHHbIE U HCKYCCTBEHHbIE MPEMsATCTBUS,
MIPOJIOKEHUS TPYO MO HACKITISIMHU, YCTPOMCTBA OTIOP MOCTOB).

HauaTteie panee cranuoHapHbIe HAONIOACHHUS 3a JIWHAMHUKOW pPa3BUTHS OMACHBIX
TEOJIOTMYECKUX TPOIECCOB HEOOXOAMMO TMPOJOIIKaTh B cooTBeTcTBHM ¢ m. 5.10 CII
11-105-97 (uwactp 1), ocobeHHO B mpenenax coopyKeHuu | ypoBHS OTBETCTBEHHOCTH H
9KOJIOTUYECKU OMACHBIX MTPOU3BOJICTB.
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10.3. B xommiekce reou3nYecKUX METOJ0B MOBBIIIACTCS POJb MX CKBAKUHHBIX W
MOJ3eMHBIX Moaudukanuid. B yacTHOCTH, AN COOPY)KEHHI MOBBIIIEHHOTO YpPOBHS
OTBETCTBEHHOCTH PEKOMEHAYETCS BHITIOTHATH CEHCMOAKyCTUYECKOE UM PaTuOBOITHOBOE
MPOCBEYMBAHUE MACCUBA MEXIY CKBOKHHAMH I TOPHBIMU BBIPAOOTKAMHU.

10.4. TTonoxxenue reopu3UUECKUX TOUYEK Ha IUIOIIAAKE MPOCKTUPYEMBIX 3JaHUHA U
COOpYKEHHH BBIOMpaeTCs, UCXOJsi M3 HEOOXOAMMOCTH YTOYHEHHS TI'€0JIOTHYECKOrO
CTPOEHMSI IO KOHTYPaM COOPY>KEHUI U UX OCSIM, B MECTaX Pe3KOro U3MEHEHHs Harpy3o0kK
Ha (yHJaMEeHTHI, Ha TPAHUIAX PA3TUYHBIX T€OMOP(OIIOTHUECKUX FTEMEHTOB.

OO1m1ee KOIMYECTBO TOYEK Te0(PHU3MUECKUX HAOMIOJCHUH, BBIOJHAEMBIX B Mpeienax
KOHTypa IPOCKTUPYEMBIX 3JaHUM U COOPYKCHHUH, OIpPEACIIeTCs YPOBHEM UX
OTBETCTBEHHOCTH B coOTBeTcTBUU ¢ M. 8.4 CII 11-105-97 (uwacte I). [Ins 3manuii u
COOpykeHHi | ypOBHS OTBETCTBEHHOCTH KOJIMYECTBO TI€O(PHU3UUECKUX HAOIIOICHHIMA
JIOJDKHO OBbITh He MeHee 4 - 5 Touek, Ans 3AaHud U coopyxkeHuid Il ypoBHsS
OTBETCTBEHHOCTH - HE MEHEe TpeX TOYeK, Ui 34aHui u coopyxeHuid Il ypoBHs:
OTBETCTBEHHOCTHU re0(pU3MUECKUE UCCIIEOBAHU, KaK IPABUIIO, HE TPOBOJISATCS.

10.5. Ha Ttpaccax BO3AYHIHBIX DJIEKTporepenad reopu3nYecKue MCCIeIOBaHUS
MPOBOASATCS B MyHKTaX YCTaHOBKH omop. KonmudecTBo Touek HAOMIOACHUS MOJ KaXAOH
OTIOPO¥ B 3aBUCHIMOCTH OT CIIOKHOCTHU UHKEHEPHO-TEOIOTUYECKUX YCIOBUN BEIOMpAETCS
or 1 o 3.

10.6. Ha yvacTkax 3JEKTPUUYECKHUX IMOACTAHLUMN U HA NPUIIETAIOIIUX TEPPUTOPHUIX
JOJDKHBI OBITh BBIMOJHEHBI AJIEKTPOPA3BEOYHbIE PA0OTHl C LEIbI0 YCTAHOBIICHUS
TE0IEKTPUYECKOTO Pa3pe3a U yAEIbHOIO IEKTPUYECKOIO CONPOTUBIIEHUS I'pyHTa AJs
MIPOEKTHUPOBAHHUS 3a3eMIIIONINX YCTpoiicTB. KoMIuteke anekTpopa3BelouHbIX padoT ass
pelIeHns ATOU 3aa4, KaK IpaBuilo, BkiatodaeT DI u BO3.

10.7. ITo TpaccamM MeTaNIMYECKUX TPYOONPOBOJIOB PA3IMYHOTO HA3HAUYEHUS C LEIIBIO
IIPOEKTUPOBAHMS 3AIUUTHBIX COOPYKEHHMM CIEAYET BBIIOJIHATH 3JIEKTPOPa3BEAOYHbBIE
paloThI A7 oIpeesieHus Oy IaI0UIMX TOKOB U OLIEHKH KOPPO3MOHHON arpecCUBHOCTU
(KA) rpynra B coorBerctBUM ¢ 1. 6.2.16. HM3mepeHus OnyXJaroliuX TOKOB
npenycmarpusarorces yepes 250 - 500 M win Ha yyacTKe AeTaau3aluuy B KOJINYecTBe 1 - 2
touku. KonmuuecTBo Touek moseBoro omnpeaeneHus KA rpyHTa JOKHO OBITH HE MEHee
TpeX AJI KaKIOr0 NHKEHEPHO-TE€0JIOTNYECKOr0 AIEMEHTA.

10.8. Tlpu wHazHaueHHH TIIyOMHBI WCCIEAOBAHUN CIEAYeT PYKOBOACTBOBATHCA
TpeOoBaHUSIMU, W3NMOKEeHHbIMH B M.I. 8.5 - 8.7 CII 11-105-97 (wacte I). ['mybuna
UCCIIEIOBAaHUM, KaK MpPaBHIO, JOJDKHA JIOCTUTaTh MONYTOPHOW MOIIHOCTH AaKTHBHOMN
30HBL. Jlms coopyxkeHudt 1 ypoOBHS OTBETCTBEHHOCTH TIyOHMHY Treo(u3ndecKux
UCCIICIOBAaHUI CIeyeT YCTaHAaBIMBATh IO pacdyeTy W OOOCHOBBIBATH B MpOrpamme
W3BICKAHUH.
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11. TEO®U3NYECKHUE
UCCJEJOBAHUS IPU
UHKXEHEPHO-TEOJIOIT'MYECKHUX
N3BICKAHUSX B MIEPUO/
CTPOUTEJIBCTBA,
SKCIIIYATAIIUU U JINKBUJALIUU
3JAHUU U COOPY KEHUHN

11.1. I'eodpusnueckre uccneaoBaHUs NMPU HHKECHEPHO-TEOJOTHUECKUX M3BICKAHUSX B
NIEPUOJ, CTPOUTENIBCTBA, SKCIUIyaTallUM M JUKBUJAUUM HPEANPHUATHH, 30aHUN U
COOpYKEHHM JOJDKHBI 00ecneunBaTh COBMECTHO C JPYTMMH BHJIAMH HHXEHEPHO-
reoJIOTHYECKUX paboT MOJyYeHHE MaTepHajoB M JAHHBIX O COCTOSHUM M M3MEHEHMSAX
OTAENbHBIX KOMIIOHEHTOB TI€OJOrMYECKOW Cpeibl Ha TEppUTOpUHM O0BEKTa B
coorBercTBUHM ¢ 1. 4.21 CHull 11-02-96. 'eopusnueckue ucciae10BaHus BBITOIHAIOTCS B
ciyyasix, npeaycMorpenHssix 1. 9.3. CII 11-105-97 (vacts I).

11.2. FCO(bI/BI/I‘-IeCKI/IC HCCJICAOBAaHUA B IICPHUOA CTPOUTCIILCTBA OCYHICCTBIIAIOTCA, KaK
IpaBuUJio, C LCJIbIO:

o0clieIOBaHMsI OCHOBAHUM CYIIECTBYIOUIMX COOPYXXEHHUH, B TOM YHUCIIE€ B TOHHEISX U
TOPHBIX BBIPa0OTKAX;

FCOTCXHUYCCKOTO KOHTPOJIA 3a Ka4Y€CTBOM BO3BCIACHHA 3CMIIAHOI'O COOPYKCHHUA
(YI(J'Ia,[[KI/I " YIUIOTHCHU FPYHTOB) )51 HH)KeHepHOﬁ IIOATOTOBKM OCHOBAaHMs HaMBIBHBIX U
HACBIIMMHBIX T'PYHTOB;,

BBITIOJIHCHUA CTallMOHAapPHBIX Ha6JIIO,[IeHI/Iﬁ 3a HN3MCHCHHECM HWHKCHCPHO-
I'COJJOTHYCCKUX YCJIOBI/Iﬁ B IIpoHecce CTPOUTCIbCTBA, 0COOCHHO Ha ydacTKax
BO3MOXHOI'O pa3BUTHUA OMNACHBIX TCOJIOTUYCCKUX W  HHIKCHCPHO-T'COJIOTHYCCKUX
mponeccoB.

11.3. FCO(I)I/IBI/ILICCKI/IC HUCCICaOBaHuA IPpHU MPOBECACHUN I'COTCXHUYCCKOTO KOHTPOJIA 3a
KauCeCTBOM BO3BCACHUSA 3CMIISIHOTO COOPYIKCHUS U HHX(eHepHOﬁ IOATOTOBKM OCHOBAHMA
HAaMBbIBHBIX WJIM HACBIITHBIX 'PYHTOB UCTIOJIB3YIOTCA MJIA pCIICHUS CIICAYIOIINX 3a1av:

KOHTPOJIb KAa4YCCTBa YIUNIOTHCHUSA HACBIIMHBIX TI'PYHTOB IPU BO3BCACHHUU 3CMIIAHOIO
ITOJIOTHA YKEJIC3HBIX U aBTOMOOMIIBHBIX A0por, 3CMJISTHBIX IlaM6 " IIJIOTHUH;
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KOHTPOJIb Ka4€CTBAa UCKYCCTBCHHOI'O 3aKPCIIJICHUS I'PYHTOB,

KOHTPOJIb CIINTOITHOCTH )51 yCTOﬁ‘IHBOCTH HpOTI/IBO(l)I/IJ'IBTpaL[I/IOHHBIX
OEMCHTAIIMOHHEBIX 3aBECC,

KOHTPOJIb Ka4CCTBA 3aKPCIVICHUA PBIXJIbIX, PA3YIUIOTHCHHBIX I'PYHTOB IIPpU IIPOXOAKE
TOpHBIX BBIpa6OTOK - IIaXTHBIX CTBOJIOB, TOHHCHeﬁ;

HaGHIOI[eHI/IC 3a COCTOSIHHUEM I'PYHTOB IPU MMPOXOJAKE T'OPHBIX BBIpa60TOI(;

OIMPECACIICHUC MCCT YTCUCK M3 BOJAOXPAHUJIMIIL, a4 TaAKKEC MCECT Ppa3rpy3kd BOI
TPCIIUHOBATBIMU 30HAMU;

KOHTPOJIb 3@ COCTOAHUECM OCHOBAaHHA IIJIOTHH.

11.4. CoctaB 1 00beMbI reopu3nUECKUX padoT, a TAKKe MEPUOAMYHOCTh HAOIIOICHHIHA
ClleyeT YyCTaHaBJIMBAaTb B MpOrpaMMe H3bICKAaHMH, HCXOAd U3 0COOEHHOCTEH
COOPYXKEHMSI, HHKEHEPHO-T€OJOTUYECKUX W THAPOJOTHYECKUX YCIOBUH, CpPOKOB
BBITOJIHEHUS CTPOUTEIBHBIX PA0OT M MHTEHCUBHOCTH MPOTEKAHUS MPOLIECCOB.

11.5. Ilpu kowmpone kauecmea YNIOMHEHUS HACLINHLIX 2PYHMOS OCHOBHBIMU
MeToAaMu sBistoTCs ceiicmuueckue (npodunupoanue CIITIb MIIB, celicMmokapoTax u
IIPOCBEUMBAHMUE), a TAKXKE pPATUOUZOTONHBIE METOJbl ONPEICNCHHUS BIAXKHOCTH U
II0THOCTU. KOHTpONb OCYLIECTBIISIETCA TOCIAE OTCHIIKM M YKaTKH KaXKJIOro CJOA.
Pe3ynbrarhl CEHCMHUYECKUX WM3MEPEHUN COIOCTABIAIOTCA C MPSIMBIMU H3MEPEHUAMU
IJIOTHOCTHU I'PYHTA.

HpI/I KOHTPOJIC Ka4Y€CTBa YIINIOTHCHUSA 3CMIIAHOTIO COOPYKCHUA B ILECIOM (HHOTI/IH,
HaCLIHeﬁ) BBIIIOJIHAETCS CEMCMHUYECKOE HpO(I)I/IJ'II/IpOBaHI/IC " IPOCBCUMBAHHUEC MAaCCHBA. B
Han0oJIee OTBETCTBEHHBIX ClIydasax NOPHUMCHANOTCA PA3JIMYHBIC CXCMbI CENUCMUYECKOTO
MMPpOCBCUMBAHNA MaACCHBA, NMPH KOTOPLIX IMOJIY4YarOT I/IH(l)OpMaI_II/IIO, HCO6XO,Z[I/IMyIO n
AOCTAaTOYHYIO UI HAACKHOT'O TOMOFpa(I)I/I‘leCKOF (O) OTO6pa)KCHI/I$I PE3YJIbTATOB.

11.6. Koumponv kauwecmeéa uUCKYCCMBEHHO20 3aKpenieHusi 2pyHmoe BBIIIOIHIETCA
CeMCMOAaKyCTHUECKUMH METO/IaMU U JIEKTPOPA3BEIKONH METOAOM CONMpOTHBIEHUH. s
ATUX IeNel Takke MOryT ObITh ucmonb3oBansl PJI3, PBII. Haubonee sddexruBHOM
ABJISICTCS METOJIMKA CEHCMHUECKOT0 MPOCBEUYNBAHUS MacCuBa. MI3MepeHts BBIMOIHAIOTCS
710 ¥ TIOCJIe YKPEIUIEHUs TPYHTA C OIPEeIeIEHUEM CKOPOCTEH MPOAOJIBHBIX M MOMEPEUHBIX
BOJIH, 110 KOTOPBIM OLIEHUBAETCS CTEIIEHb LIEMEHTALUU TPYHTOB.

IToBTOpHBIE (uepe3 2 - 3 Mecsla) U3MEpPEeHUs Jal0T WH(POPMALUIO 00 YIPOYHEHUU U
CTETIEHU COXPAHHOCTH 3aBECHI.

11.7. Kauecmeso 3axpennenusi pvixavix, pa3yniOmMHEHHbIX 2PYHMOS TIPU IPOXOJKE
TOPHBIX BBIPAOOTOK (LIAXTHBIX CTBOJIOB, TOHHEJEH) OLIEHUBACTCA C IOMOIUIBIO
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aKyCTHUYECKOTO WU YJIBTPa3ByKOBOIO MEKCKBa)XMHHOI'O IIPO3BYUMBAHUS U KapoTaxKa.
Crnenudukoil Takux Mcciael0OBaHUN SBISETCS MPOU3BOJACTBO pabOT B CKBAXKMHAX MAJIOTO
auameTrpa (oT 36 MM), pa3IMyHBIM 00pa3oM OpPHUEHTHPOBAHHBIX B IPOCTPAHCTBE B
3aBHCHMOCTH OT pPELIaeMbIX 3a1a4.

11.8. Habniooenue 3a cocmosunuem 2cpyHmos npu npoxooKe 2OPHbIX BblpadOOmMOK
OCYILLIECTBIISICTCS C LENbI0 YTOYHEHHUS T€0JIOTMYECKOTO CTPOEHUs, OIepexaronei
pa3BeKM MaccuBa MO JIMHUM MPOXOAKH, U3yYEHHs KPEIMOCTH MOPOJ B TOHHENE Iepen
IPOXOAYECKHM ULIMTOM, MIaXTax, Mall3ajax M Jp. MOJ3EMHBIX BBbIEMKaX. YKa3aHHbIC
3ajaud  pelaroTcs  METoJaMHM  TMOA3EMHOM  reou3uKu:  CelCMOaKyCTHKOH,
anekTpopasBenkoii, PJI3, a Takke MeTOJaMU €CTECTBEHHBIX 3JEKTPOMArHUTHBIX
umnyibcoB (EMOM3) u akyctudeckoit amuccun (AD).

11.9. Onpeoenenue mecm ymeuex u mecm pazepy3ku 00 MPOU3BOAUTCS C MOMOILBIO
METOJIOB, M3JIOKEHHBIX B 11. 6.3.4.

11.10. O6creoosanue cocmosanus epynmos 0CHO8aAHUL 30aHULL U cOOpYd*ceHull (6 mom
yycne naOmMuM) OCYILECTBIISICTCS. HA OCHOBE CTAllMOHApHBIX HAOMIOACHUH 3a
reopU3NUYEeCKUMU HapaMeTpamMH cpefibl (CKOPOCTBIO YHPYTHUX BOJH, 3JIEKTPHUECKUM
COIIPOTHBIICHUEM, TEMIIEPATypol U J1p.), U3MEHEHHE KOTOPBIX IO3BOJSET CyIUTh 00
OCaJIke OCHOBAaHUH, (QUIBTpAMK M JIpyrux npoueccax. C 3ToW LENbI0 BBITOIHIIOTCS
MOBTOPHBIE CUCTEMAaTHUECKUE HAOIIOIEHUS Ha OAHOM U TOil ke 6a3e myTéM pa3MereHus
IIPUEMHOM YacTH anmnapaTypHOro KOMIIJIEKCA B OCHOBAaHUH COOPYKEHUS.

HpI/I O6CJ'I€I[OB3.HI/II/I OCHOBaHMI 3JaHUH H COOPY)KCHI/Iﬁ MOXKCET BBIIIOJIHATHCA
OIIPECACIICHUC I‘J'Iy6I/IHLI 3aJIOKCHHUA (I)yHI[aMeHTOB " OIICHKH UX COCTOSHUA.

I[J'IH OIIPECACIICHUSA FJ'IY6I/IHI:>I MOTrpyKCHUA CBai HCIOJIB3YCTCA MCTOM, OCHOBaHHBIN Ha
peructpanuun OTpa)KeHI/Iﬁ CCIZCMO&KyCTPI‘-I@CKHX U SJJICKTPOMArHUTHBIX HUMITYJIBCOB OT
HWKHUX TOpPUHOB CBaM. I[J'ISI OIPCACIICHUA I‘J'I}/6I/IHLI 3aJIOKCHUA (I)YH,[[aMeHTOB MOXCET
OBITh UCITOJIb30BaHA QJICKTpOpa3BCAKa MECTOAOM COHpOTI/IBJ'IeHI/II\/'I.

Cocrosiaue ¢pyHIaMeHTOB (OETOHHBIX, KUPIIUYHBIX ), CTEH U MEPEKPBITUI OLIECHUBAETCS
C TIOMOIIBIO YJIBTPA3BYKOBBIX M aKyCTHUECKUX U3MEPEHUN criocobaMu mpopHInpOBaHHs
u npo3ByunBanus B coorseTctBuu ¢ 'OCT 176247.

11.11. B mepuoa HKCIUTyaTallil OOBEKTOB Teo(pU3MUECKUE HCCIEIOBAHUS
BBITIONHSIOTCS [Isi 00CJIeOBaHUSI TPYHTOB OCHOBaHUH (DYHIaMEHTOB CYIIECTBYIOIIMX
31aHUM M COOPYKEHHH MO TEXHMYECKOMY 3aJaHUI0 3aKa3uMKa C II€JIbI0 BBISABICHUS
W3MEHEHUN TEe0JIOTMYECKON Cpeabl 3a TMEepUoJ CTPOUTENbCTBA M AIKCIUTyaTalluHu
COOPYKEHMM W UX COOTBETCTBUS MPOTHO3Y. (s peleHus 3TUX 3a1ady peKOMEHAYeTcs
MIPUMEHATH PA3IUYHbIC BUABI KAPOTAKA, MEKCKBAKUHHbBIE IPOCBEYMBAHUS U PA3JINYHBIC
BH/IbI 30HAUPOBAHUIA.
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B mepuox skcrutyatanuu reou3nuecKkre UCCIEIOBAHMS BBITIOMHSIIOTCS TaKKe s
OCYIIECTBIICHUS  CTAIlMOHAPHBIX HAOMIOACHWNM 32 OTICIBbHBIMH  KOMIIOHEHTaMH
reOJIOTUUECKOU CpEeJlbl, @ TAK)KE 33 PA3BUTHUEM OMNACHBIX I'€OJIOTHYECKUX U MHIKEHEPHO-
reoJoru4eckux mpoieccoB B cooTBercTBUU ¢ 1. 9.10 CIT 11-105-97 (uacts I).
CranmonapHbie reopu3nYecKue HAOMIOIEHUSI CIEAYyEeT OCYIIECTBISATH Ha OCHOBE CETH
CKB&XHH WM TOYEK 30HAUPOBAHMS, CO3/IaHHOM Ha MPEAIIECTBYIOMMX ATarnax
M3bICKaHUM, UM Ha BHOBb OPTaHM30BAHHOM Ha IJIOIIAJKAX CYIIECTBYIOIIMX 3JaHUN U
COOpYKEeHHI ¥ (WMJIM) HAa y4acTKaX Pa3BUTHs OMACHBIX T€OJIOTMUECKUX U WH)KEHEPHO-
re0J0rMYECKHUX IPOLIECCOB.

11.12. Teo¢pusnyeckue UCCIEAOBAHHUS TIPH HU3BICKAHMAX ISl PACIIUPEHUS H
PEKOHCTPYKIIMM COOPY’KEHUH B IIpPOLECCE HX OKCIUIyaTallud BBIIOJIHAIOTCS Ui
nojgy4yeHus  uHpopManMu 00  HM3MEHEHHMSIX  HH)XEHEPHO-TEOJIOTHYECKHX U
TUIPOT€0JIOTUYECKUX YCIOBUI, B TOM UHUCIJIE COCTaBa, COCTOSIHUS M CBOMCTBAaX I'PyHTOB,
AKTUBHOCTH T'€0JOIMYECKHX M MHKEHEPHO-T€OJOTMYECKUX MPOLECCOB, MPOU3OMIEIIINX
3a IEpHOJ] CTPOUTEIBCTBA U AKCILITYaTalluu COOPYKEHUH.

Haubonee >(dekTuBHBIMU SBISIOTCA CKBaXHHHBIE METOBI: pa3IHMYHBIE BUbI
KapoTaka (aKyCTHYeCKHUH, paauoaKkTUBHBIN, osnekrpuyeckuii), BCII, a Takxe
CeMCMOAaKyCTHUECKOE U PAJMOBOJIHOBOE MPOCBEYMBAHNUE MEXKY TOPHBIMH BBIPAOOTKAMHU.
W3 HazemHBIX METOAOB MNpuMeHstoTcs: cedicmopassenka MIIB, MOI'T ¢ Bwicokum
paspeleHnueM, reopaguosaoKalys U JEKTpopas3Benka Merogom BO3.

IIpu cocrtaBneHMHM TNpOrpaMMbl TeO(PU3MYECKUX MCCIEJOBAHUN B HACEIEHHBIX
MYHKTaX CJEAyeT YYWUTBHIBaTh YCIOBHS HUX BBINOJHEHHS B IPOU3BOJCTBEHHBIX
KOMILIEKCaX (B TOM YHCJIE SKCIUyaTHPYEMBIX), BHYTPH 3/JaHUMl M COOpYXKEHUH, B
MOJBAJIaxX, MPU HAIMYMKA KOMMYHUKALUH, Kabenei, TBepAbIX MOKPHITHHA YJIMIl U I0pOT, a
TaKXke B YCJIOBUAX IUIOTHOW TOPOACKOH 3acCTpOMKH. DTO 00yCIOBIMBAET BBICOKUN
YPOBEHB IEKTPUUECKUX U MEXAHUYECKUX TIOMEX, OTPAHUYEHHOCTD JTUHENHBIX pa3MEPOB
TEPPUTOPUU (M COOTBETCTBEHHO M3MEPUTENILHOW YCTAHOBKH), YCIOXKHEHUE KPEIUICHUS
JATYMKOB M 3a3€MJICHUS 3JIEKTPOJIOB, OTPAHUYEHHOCTb NMPUMEHEHUS 3PPEKTHUBHBIX, HO
MIOTEHLIMAJIBHO OMACHBIX yIapHBIX, B3PBIBHBIX U T.I1. YCTPOUCTB.

B nmonoce Tpacchl JNMHEHHBIX COOPYKEHHM HCIONB3YETCS Te€OpaJrOIOKaIus,
BBIMIOJIHSIEMAsi B HEMPEPBIBHOM pPEXUME C JBHXKYLIETOCS TPAaHCIOPTHOTO CpPEICTBa,
ceficmopazBenka MIIB, »snextponunamuueckoe 3onHAaupoBanue (3/03). OctanbHble
METO/bl, BKJIIOYAsl 3JIEKTPOPA3BEKY, UMEIOT OIPAaHUYEHHOE IPUMEHEHHE.

IIpy peKOHCTPYKUMM WIM JIMKBHJALUU 3JaHUA M COOPYKEHHH IO OTAEIbHOMY
TEXHUYECKOMY  3aJlaHMI0  3aKa3yuka  MOXET  BBINOJHATBCA  0OcieloBaHUE
KOHCTPYKTUBHBIX 3JIEMEHTOB 3JaHUH M COOpYXeHHH ((PyHAAMEHTOB pa3IUYHOMN
KOHCTPYKLIUH, ONOp, OTIENbHBIX CBal, HECYIIUX CTEH, MEPEKPBITUH M JAp.) AId
oOHapy>KeHHsI B HUX A€(DEKTOB M N3yUEHUs pa3BUTHs HAIIPSXKEHHOTO COCTOSTHHUSL.
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IPUJIOKEHUE A

(pekomeHayemoe)

TEPMUHLI U ONMTPEAEJIEHUSA

Tepmun Onpenesienne

OTKJIOHEHHE HM3MEPEHHOI0 IMapaMerpa Mojs OT HOPMAaJIbHOTO, B

AHoMaus (uu|Ka4ecTBE KOTOPOrO MNPUHUMAETCS TOJNE€ HaJ  OJHOPOIHBIM

TMIOJIC3HBIN CHTHAJ) |[TOJYNPOCTPAHCTBOM (IIPU HAONIOJICHHUSIX HA TMOBEPXHOCTH) WU B
HEOTPAaHUUYEHHOM MPOCTPAHCTBE (NIPU CKBAKHMHHBIX HAOJIIOICHHSIX )
Bepxusiss  4wacte  snmrocdepbl, — mOpeAcTaBisAomas  coboit

I'eonoruueckas MHOTOKOMITOHEHTHYIO JUHAMHUYECKYIO CHUCTeMY (TOpHBIE MOPOJIHI,

cpena MOJI3EMHBIE BOJBI, Ta3bl, (pU3MUECKHUE TOJs), B Tpeaenax KOTOpPOi
OCYIIECTBIISIETCS HH)KEHEPHO-X0341iCTBEHHAS AESITETbHOCTD
CriocoObl M cpelcTBa M3YUYEHHUsI CTPOEHHUS, COCTaBa U COCTOSIHUS
re0JIOTUYECKONH Ccpefpl MyTeM H3MepeHus HHPOPMATHBHBIX

I'eodusnueckue P y SMEP dop

METOJTB! napamMeTpoB  (U3MYECKUX  TOJEH  UCKYCCTBEHHOTO  WJIU
€CTECTBEHHOTO TPOMCXOXKJIEHHUS C IMocienyromeil o0paboTkoi u
WHTEpIIPETAIHEH MOTy4aeMoil Mpu 3TOM HHPOpMAITUN
Paznuunbie ¢Qusuueckwe mons B 3emie  (€CTECTBEHHBIE U
HCKYCCTBEHHO CO3/]aBaeMble), OOYCIIOBICHHbIE B3aUMOJICHCTBHEM
HEHTpPAJIbHBIX ~ WM 3apsDKCHHBIX ~ MaTEPUAIBbHBIX  TeJ,

I'eopusnueckue JJIEMEHTAPHBIX YacTHIl W KBaHTOB sSHepruu. K reodusmueckum

oJIs MOJISIM OTHOCSITCS: TPAaBUTAIIMOHHBIC, MATHUTHBIC, JJICKTPUUYECKUE,
JNEKTPOMArHUTHBIC, CEHCMUYECKHMX  BOJH, TeMIlepaTypHbIE,
paaranuoHHbIE, TApaMeTPhl KOTOPBIX U3MEHSIOTCS BO BPEMEHH U B
MIPOCTPAHCTBE

I'eodusnueckue CoOBOKYITHOCTB KOMITOHEHTOB re0JIOTnYeCKOi cpensl,

YCIIOBUS OTIPEACTSIONUX CTPYKTYPY M HMHTEHCUBHOCTh TeO(PU3NIECKUX

nl]-ﬂhlhll.l.l.l'lﬁHHaH W IKONoOrM4ecLan 'EBEOI'IEGHDE'I'I:._ PﬂﬂMEl.LIEHI‘IE FI'EK.I'IEMI:I
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Tepmun

Omnpenenenne

MoJiell, OT KOTOPBIX 3aBHCAT  BO3MOXKHOCTH  Pa3JIMYHBIX
reopU3NUYeCKUX METO/J0B HCCIENOBaHMs, a TakXKe YCIOBH,
OTIPENICNIAIONMX  BO3MOXKHOCTb ~ BBINIOJHEHUSI  reo(ru3nyecKux
HaOIOCHNH, U KOTOpbhIe HEOOXOAWMO YYMTHIBATH IMpPHU BHIOOpE
METOJMKH HaOJIIOJCHUI U CIIOCOOOB MHTEPIPETAIMU MOTyYaeMbIX
MaTepUaioB

I'eoanexTpuueckoe,
re0CEHCMUYECKOE U
JIp. CTPOCHUE

Pactipeneneaie B HM3y4aeMOM  MAacCHBE  COOTBETCTBYIOILHX
CBOWCTB, M3Y4YaeMBIX JAaHHBIM METOJIOM T'€O(U3UKU - YJAEIbHBIX
JJIEKTPUYECKUX CONPOTUBIIEHUM, CKOPOCTEN YIIPYTUX BOJIH U JIp.

['my6una I'myOuHa, 1O KOTOpPOH XapaKTepU3yeTcsi MAacCHUB TPHUMEHSICMBIM
uccaea0BaHUM reo(hU3MIeCKMM METOJIOM HITH KOMIUIEKCOM METOJIOB
['my6unHOCTH XapakTepucTruKa, OMNpPENETSoNmas BO3MOXKHOCTH OOHApYKEHUS
reou3nYecKoro  |aHOMalieoOpa3yroIiero o0beKTa, BeIpakaeMasi B €IMHUIIAX JJIMHBI,
MeToaa Y 3aBUCSIIASI OT Pa3MEPOB U CBOMCTB 3TOTO OOBEKTA
B anextpopasBeake - JMHEWHBIE pa3Mepbl  YCTAaHOBKH T,
. ompenensomyue  riIyOMHHOCTh  METoJa | a3peniaronryro
[eiicTBytoiee P y pasp Y
CIIOCOOHOCTB:  UJII  YETBIPEXDJIEKTPOAHBIX  CHUMMETPUYHBIX
paccTositHue
. yctanHoBOK AMNB - r = AB/2, tpexanektpoansix - r = AO, s
U3MEPHUTEIBHON .
CTAHOBKI munosibHBIX - T = OO0', tie O - UEeHTPHI MUTAIOMNUX W MPUEMHBIX
Y JTUTIOJNICH; B YACTOTHBIX METOJIaX I - PACCTOSTHUE OT M3JIydaTelsis 10
MIPUEMHHKA
COBOKYNHOCTh ~ XapaKTEPUCTUK KOMIIOHEHTOB T'€OJIOTUYECKOM
VBKEHEDHO cpensl uccieayemMoi teppuropuun (penbeda, coctaBa, COCTOSHHUS,
p yCIIOBUHM 3ajieraHusl MOPOJ M IMOJ3EMHBIX BOJ|, WX CBOMCTB,
reoJoruuecKue
CLOBHS re0JIOTUYECKUX W  HHKEHEPHO-T€OJOTHYECKHX IPOLIECCOB U
Y SIBJICHUI), BITUSIFOLIMX Ha  YCJIOBHUSA POEKTUPOBAHUS,
CTPOUTENILCTBA U SKCIUTyaTallUd COOPYKEHUI
HIJ-DHI:II.I.I.I'I'EHHEH W IKONoOrM4ecLan 'EB:!‘DI'IEGHDE'I'I:_ pﬂﬂMELLIEHI‘IE FI'EK.I'IEMI:I
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Tepmun Omnpenenenue
Omnpenenenue napamerpoB (pu3ndeckux U PU3NKO-MEXaHUIECKUX
NHurepnperanus CBOICTB) MOpPOA, U MPOCTPAHCTBEHHOI'O HUX pACHpPEIEICHUS B
reo(pu3nIeCcKux HCCIEAYEMOM MAacCHUBE 10 U3MEPEHHBIM IIapaMeTpaM H3y4aeMoro
JTAHHBIX IoJIsl, a TakXke IyTeM HCIIOJIb30BaHUA COOTBETCTBYIOLIUX
AQHAJIMTUYECKUX WA KOPPEISLIMOHHBIX CBSI3EH
Hcnonp30BaHre HECKOJIIBKUX METONOB B paMKax OJHOM 3a1adu C
KommiekcupoBanue N
LIEJIbI0 YMEHBIICHUS IIPEIEIIOB HEOAHO3HAYHOCTH €€ PEIICHUs
Cucrema cTalMOHapHbIX HAOJIIOAEHUN 3a COCTOSTHUEM IPUPOIHON
MonuTopuHT .
HDHDOLTIHO Cpelnbl M COOPYXKEHHH B  IIpolleCCE€ HMX  CTPOUTEIBLCTBA,
pup JKCIUTyaTallud, a TakkKe I[ocjie JIMKBUAALUMKU M  BbIpaOOTKa
TEXHUYECKHUX . o
cHCTeM peKOMEHaLUN 110 HOPMaJIM3alUU HKOJIOTMYECKON OOCTAaHOBKU U

VHXCHEPHOMU 3aIlMUTE COOPYKEHUN

OOparHas 3a1a4da

Ompenenenne pacnpefeleHuss B IPOCTPAHCTBE  (U3MUECKHUX
MapaMeTpoB Cpeibl 0 HAOII0JEHHOMY (PU3NYECKOMY TIOJIIO

[Ipsimas 3amaua

Omnpenenenue napameTpoB (GOPMHUPYIOHIETOCS (PU3NYECKOTO IMOJIS
10 M3BECTHBIM TTapaMeTpaM MOJICIIN U3ydaeMOi CpeJIbl

Pazpemaromias MuHHManbHbIE pa3Mepbl 00bEKTa, OOHAPYKUBAEMOTO JTaHHBIM

CIIOCOOHOCTH METOJIOM TP TaHHBIX YCIOBHSIX

reopu3nIECKOro

MeTo/a

PusiKo O600menHoe ¥ GoOpMaTU30BaHHOE OIKCAHHUE IMPOCTPAHCTBEHHO-
BPEMEHHOW W3MEHYHMBOCTH I1apaMeTPOB CpeIbl, Ha OCHOBE

reoJIOTHYecKast

MOZEITE KOTOPOTO yCTaHABJIMBACTCS B3aUMOCBSI3b napamMeTpoB

Ha0II0JaeMbIX (PU3NYECKUX TIOJICH U TTapaMeTPOB MOJIEeH

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
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TOM € CTPYKTYPE U UHTEHCUBHOCTH U3y4aeMOro MOJIs

Tepmun Omnpenenenue
Takue pasnuuHble pemieHHs oOpaTHOW TeopU3UUEcKO 3anaud,
JKBUBAICHTHEIC KOTOpBIE YJIOBJIETBOPSIIOT OJHO OMY XK€ YCJIOBHIO i
TOpBIE YJIOBIETBOPSIIOT OJHOMY M TOM JIOBUIO - OJHOH H
pereHus pHic ¥ p Y yKEY A

BenuuuHbl, KOTOpbIE UMEIOT Pa3MEPHOCTh MAPAMETPOB CPEIbl, HO

O¢dexTuBHBIE  U|ABISAIOTCA NPU  ITOM  [ApaMeTpaMHd  H3y4aeMoro  IOJis,
KaXyluecs OTIpeNieNIIEMbIMUA B pe3yJibTaTe reo(U3NYECKHX HCCICAOBAHUM, U
BEJIMYNHBI COBIIAJAIONINE C MApaMETPaMHU U3y4aeMOW Cpelibl TOJIBKO B CIIydae
OJHOPOJHOCTH MOCIETHEN
(0653aTeNbHOE)
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, PﬂﬂMELLIEHI‘IE peKname
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 61
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OB BEMbI TEOOUSNYECKHUX
PABOT IIPU PEHIEHUU OCHOBHBbIX
NHXEHEPHO-'EOJOI'MYECKUX

3AJTIAY

O0bembl
. I
JyieKkTpOpa3BeaKa Ceiicmopa3Benka
3onaupoBanune
IIpodpunupoanne |3onaupoBanme| IIpoduamposanue
Cragum (3Tanb) poguanp P poguanp (C3)
NMPOCKTHUPOBAHMS Pa
Paccrosinmne Paccrosinmue |
Hlar mo HIar mo p
MEXKIY Koa-Bo ¢.H. MEXKIY Kou-Bo Ha 1
npoguiio, 2 npodguiio, 2
npopuiasaMu, . Ha 1 km npopuIsiMH, i’ KM
M M

Nzyuenue B maHe u pa3pe3e CyOropu30HTAIBHBIX T€0JIOTHYECKUX TPaHUIl, 00yCIOBIEHHBIX CMEHON
00BOJIHEHHOCTH, COCTOSIHUS (TaJI0€ MEP3J10€) U T

[IpennpoekTHas 500 - 750 10-20 10 -20 500 - 750 10-20 5-10

[IpoektHas 50 -250 5-10 20-50 50 -250 2-10 10-20
N3yyenue B miiaHe U pa3pe3e HErOPU30HTAIBHBIX T€0JIOTHY(

[IpennpoexTHas 100 - 300 10 - 20 20 - 50 500 - 700 10 - 20 10 - 20

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

cipors T, i n copnepat, | 4 o p
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O0bembl
. I
JyleKTpOpa3BeaKa Ceiicmopa3Beaka
3onaupoBanue
IIpodpunupoanne |3onauposanme| IIpoduamposanue
Cragum (3Tanb) poguanp P poguanp (C3)
NMPOCKTUPOBAHMS Pa
Paccrosinmne Paccrosinue |
Hlar mo Hlar mo p
MEXKITY Koa-Bo ¢.H. MEXKIY Kou-Bo Ha 1
npogpuiio, 2 npodguiio, 2
npopuiasMu, . Ha 1 km npopuIsiMH, i’ KM
M M

OO6Hapy>keHue U U3yueHHUe B IUIaHE U pa3pe3e JIOKaJIbHbIX HEOJHOPOIHOCTEN, CBA3AHHBIX C pe3yIbTaTaMU

KapCTOO6pa3OBaHI/I$I, MCP3JIOTHBIMH SABJICHUSMHA U TCXH

[IpenmnpoexTHast 100 - 500 10-20 20-50 100 - 500 10-20 20-50
[IpoektHas 25-50 5-10 50 - 100 20-50 2-5 100 - 500
Onpenenenne cocraBa, CTPOEHUS, COCTOSHUS U CBOUCTE
[IpeanpoekTHas - - - - - -
IIpoekTHas - - Cor. ¢ 3ak. - - Cor. ¢ 3ak.
N3yueHne reoornuyeckux U MHKEHEPHO-TE€OJIOTMUECKUX
IIpennpoexrHas 160 - 500 10-20 20-50 20-50 2-5 10-20
IIpoektHas 25-50 5-10 50 -100 50 - 100 2-5 20-50
cipors T, i n copnepat, | 4 o 3
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MprmeyaHus

1 Ilpu Ha3HaueHNH 0OBEMOB HEOOXOMMO YUUTHIBATh KOJIMYECTBA MPOMIECH U TOUEK
HaOJII01CHNS, BHITIOJHEHHBIX paHee.

2 I'ycroTa ceTu B mpenenax yKa3aHHBIX AMAla30HOB 3aBUCHT OT MAacCIITa0OB ChEMKH,
OINPEAEIAEMOr0  CJIOXHOCTBIO HMH)KEHEPHO-TEOJIOTUUECKUX YCIOBHUH U CTEIEHBIO
OTBETCTBEHHOCTH ITPOEKTUPYEMOT'O COOPYKEHHUS.

IHNPUJIOKEHUE B

(cnpasoyHoe)

COKPAIIEHHBIE HA3BAHUA
I'EOPUINYECKUX METO10OB

IMpunsitoe
Ha3zBanue metrona
o0o3HaYeHHE
AK AKYCTHYECKUI KapOTax
All AKyCTHYECKOE ITPOCBEYNBAHUE
AD AKycTudeckasi SMUCCUS
bK3 BbokoBoe kapoTa)xHOE 30HIUPOBAHUE
BUOIIT BekTopHOe n3MepeHne 3JIEKTPUIECKOTO T10JIS
BII Meron BbI3BaHHOM NOJIApU3ALUT
BCII BeprukanpHoe ceiicMudeckoe mpopuInpoBaHue
MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, PﬂﬂMELLIEHI‘IE peKname
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 64
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IIpunsToe
HasBanue merona
o0o3Ha4yeHne

B53 BeprukanbHOe 371€KTPUYECKOE 30HANPOBAHNE

BO3 BII BeprukanbHOEe  JJEKTPUYECKOE  30HAMPOBAHHUE  METOAOM
BBI3BAHHOH MOJISIpU3ALUU

B23 MJIC BepTukanbHOe 3J€KTpHUECKOe 30HIAMPOBAHUE IO METOLY ABYX
COCTaBJISIOLINX

r I'paBupasBenka

'™ I'amma-ramma meTon

-5 I"'azoBo-3MaHanMoOHHas ChEMKa

113 JlnctaHnOHHOE 30HAMPOBAaHUE (DIEKTPOMATHUTHOE)

JUIT JlumonpHOE MHIYKIIMOHHOE MPO(UINPOBaHUE

JAOMII JlunonpHOE AIEKTPOMArHuTHOE MPOGUIUPOBAHUE

JOI1 JlunonbHoOe 351eKTponpoduiInpoBaHue

ENOMII3 Meron eCTEeCTBEHHBIX MMILYJIBCOB 3JIEKTPOMATHUTHOIO IIOJIA
3eMJIU

EIl Meto1 eCTECTBEHHOIO 3JIEKTPUUYECKOTO OIS

3CII 30HIUPOBAHUE CTAHOBJICHUEM I10JIS

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pﬂﬂMELLIEHI‘IE peKname

oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 65
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IIpunsToe
0603HAYCHIE HasBanue merona
n3 N3omapamerpuyeckoe 30HAMPOBAHKE (3JEKTPOMArHUTHOE)
Kap Kaporax
KB23 Kpyrosoe BepTHKaIbHOE 3IEKTPUUECKOE 30HAUPOBAHUE
KMIIB (MIIB) KoppenauroHHbIi METOI MPEITOMIICHHBIX BOJIH
KC Kaporax conporusnenuit
KOII KomOuHupoBanHoe sekTponpodrimpoBanue
M MaruurtopasBeaka
MJIC Metoa 1ByX COCTaBIISAIONIUX
M3T MeTtop 3apsiKEHHOTO Tena
MOB Meroa oTpaskeHHBIX BOJIH
MII MexCcKBaXMHHOE IIPO3BYUYUBAHUE
MIIB Meron NnpenoMIIEHHBIX BOJIH
MIIIT Merton nepexoaHbIX MPOLECCOB
HM Helitponnsiit MeToz
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, pﬂEMELuEHHE peKname
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 66
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IIpunsToe
0603HAYCHIE HasBanue merona
HHM HeliTpoH HEUTPOHHBIN METO
HCII HenpepsiBHOE ceiicMudeckoe mpoduInpoBaHue
OI'TL MeTon o01ieii TITyOMHHOM IUIOMAIKH
OI'T Merton o61ieit riryOMHHON TOUKH
[IMP Meroa NpOTOHHOIO MATHUTHOTO PE30HAHCa
I1C Kapotax noreHnnanoB coOCTBEHHOM MOISIPU3AIIAN
Pe3 PesuctuBumeTpus
Pacx Pacxonomerpust
Pannokun PannoxoMmnapanmoHHbIi METOL
PBII PannoBonHOBOE IpOCBEYMBaHUE
PJI3 PannonokanimoHHOE 30HAUPOBAHUE
C CeiicmopasBeska (Ha3eMHast)
C3 CeiicMO30HIUpOBaHUE
CK CelicMuueckuil KapoTax
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, PﬂEMELuEHHE peKname
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 67
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IIpunsToe
0603HAYCHIE HasBanue merona

Cll CelicMuueckoe IpOCBEYMBAHUE
CIIIIb CelicMonipodmipoBaHre Ha TIOCTOSIHHON 0a3e
COoIl CHUMMETpHUUYHOE 3J1EKTPONPOPUINPOBAHUE
T° TepmomeTtpus
V3K VY 1bTpa3ByKOBOIl KapoTax
YKC VYapTpa3BykoBasi KEPHOCKOIHS
3 YacToTHOE 30HIUPOBAHUE
UoMm3 YacToTHOE AJIEKTPOMAarHUTHOE 30HAUPOBAHUE
S5/13 DNEeKTpOAMHAMUYECKOE 30HUPOBAHNE
OMK DNEKTPOMarHUTHBIN KapoTax
oIl OnexTpornpoduInpoBaHue
OIl BII DnexTpornpouIrpoBaHUEe METOJOM BBI3BAaHHOM MOJIpU3aLUN
SIIMC DnexTponpoGUIMPOBAHUE 10 METOY JABYX COCTABISIONINX

MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, PﬂﬂMELLlEHI‘IE peKname

oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 68
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IHNPUJIOKEHUE T

(cnpasoyHoe)

KPATKASA XAPAKTEPUCTUKA
I'EOPUSNYECKHUX METOIOB,
NCIHHOJIb3YEMbIX IIPHA
NH/KEHEPHbBIX U3BICKAHUAX

BHCKTI)OMaFHI/ITHbIe METOAbI

Mopupuxanuu

HN3yyaemsbie
napaMeTpsbl

HUcnoabiyemsbie Buasl
YacTOTHI HccJae10BaHu

I'tryOunHOCTH M
NpocBeYHBaEMbIeE
0a3mbl //
pa3peniaonas
CIOCOOHOCTD, (N -
neJsoe 4ucJio or 1
1o 9)*

Memoowl ecmecmeeHHO20 noJis

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa TpyQa, ayauT W capTiduKaLMa,

Pasmewerue peknami

4 e pokymenTax:

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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:‘)HeKTpOMaFHI/ITHbIe METObI

I'nyOunHOCTD M

Meton
HMMITYJIbCOB

AIIEKTPOMArHUTHOTO TOJIS
3emsn (EMOMII3)

€CTCCTBCHHBIX

AMIUIATYIHBIE
4acTOTHBIE
XapaKTePUCTUKU
€CTECTBEHHBIX
AJEKTPOMAarHUTHBIX
UMITYJICOB 3eMIIH

CbCMKAa; KapOoTaxK

NPoCBeYUBaAEMbIe
0a3nl1 //
HN3yuaembie Hcnoan3yemsbie Buapnl
Moaupuxanun . paspemaooimas
napaMeTpbl YacTOThI HCCJIe0BAHMI
CMOCOOHOCTD, (N -
mesjgoe yuciao or 1
1o 9)*
EcrecTBennnie
MOTEHIAAIEI
Meton €CTECTBEHHOI'O
3JIEKTPOXUMHUYECKOTO
3JIEKTPUYECKOTO OJIs
noctosiHHOro Toka (EIT)
3JIEKTPOKUHETUYECKOTO
npoucxoxaeuud (EIT
P a (EIT) HazemHuoe "
SKBAaTOpHUAIbLHOE
0 npodrmpoBaHue,
ILTIOIIa HAS

Onexmpopaszeedka nocmosiHHbIM (UTU HUBKOYACTMOMHBIM) MOKOM

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

Pasmewerue peknami
4 e pokymenTax:
reklama.complexdoc.ru
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:‘)HeKTpOMaFHI/ITHbIe METObI

I'nyOunHOCTD M
NPoCBeYUBaAEMbIe
0a3m1 //
HN3yuaembie Hcnoan3yemsbie Buapnl
Moaupuxanun . paspemaooimas
napameTpsl YacTOThI HCCJIeIOBAHN I
CMOCOOHOCTD, (N -
neJioe YucJo ot 1
1o 9)*
DnexTponpoGuIupoBaHue
(3I0) pa3IMYHBIMU Hazemnbie
YCTaHOBKaMH
Kaxymuecs
ANEKTPUUYECKUE
COTIPOTHUBIICHUS,
SIBJISIFOIIIAECS Orn-0,1 ton -1
rnapameTpamu TTOJISI M // o 0,1 M 10 n
0-30Tn
MOCTOSIHHOTO TOKQ; 10 m.
yJAeIbHbIC
ANEKTPUUYECKUE 3aBucCAT 0
conpotunenus (YIC) COOTHOLIEHUS YO
BeprukansHoe opoz MopoJi, MOIIHOCT
AIEKTPUIECKOE TEOITEKTPUYECKUX
Hazemmsle, Ha
30HIUPOBAHUE (B23) CJIOEB U OT pa3Mep
aKBaTOPHUAX o
pa3IUYHBIMHU U3MEPUTENbHOMI
YCTaHOBKaMH YCTaHOBKH.
DnexktponpoduiupoBaHue
TponpoduIHp NHTEHCMBHOCTH
U 30HAUPOBAHUE  TIO
AIEKTPUYECKOTO  TIOJIA
METOLY IBYX Hasemueie
MTOCTOSTHHOTO TOKa,
COCTaBJIFOLIUX €)1 HEMEDeHHAS 5
MJIC) u (BR3 MC),|"MP
nl]-ﬂthlllﬂ'ﬂHHEH W IKONoOrM4ecLan 'EB:!‘EII'IEGHDE'I'I:, pﬂﬂMELLIEHI‘IE FI'EK.I'IEMI:I
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 71
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:‘)HeKTpOMaFHI/ITHbIe METObI

I'nyOunHOCTD M
NPOCBeYHBAEMBIE
HN3zyyaemblie Hcnouab3yemble Buasi Oase1 //
Moaupuxanun . paspemaooimas
napameTpsl YacTOThI HCCJIeJOBAHU I
CMOCOOHOCTD, (N -
neJioe YucJo ot 1
1o 9)*
METO]{ BEKTOPHBIX
U3MEPEHUU pa3IMYHBIX
AIEKTPUYECKOTO T10J151 [HAaITPaBJICHUSAX
(BUSII)
Kaxymuecs
DIEKTPOKAPOTAK INEKTPUICCKUE // ot 0,01 ™
CONPOTUBIICHUI (KC);|conporusnenus, YIC; 3aBUCHMOCTH 0
TOKOBBIHA KapoTax CWJIa TOKa B MUTAOLIEH pa3MepoB 30H]1a
Lenu
CKBa)XUHHBIE
0-30Tn
[lone  snexrpuyeckn
Meron 3apsKEHHOTO Tella
(M3T) 3apsKaeMoro Ho 100 m
MIPOBOJISIIIETO TENa
JlaGopaTopHsie,
PesuctuBumeTpus VY3OC xuakocTei CKBa)KUHHBIE,
9KBAaTOpUAJILHBIE
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, P‘ﬂﬂMELLlEHI‘IE peKname
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 72
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:‘)HeKTpOMaFHI/ITHbIe METObI

I'nyOunHOCTD M

(DI BIT) u (BD3 BI)

NPoCBeYUBaAEMbIe
0a3m1 //
HN3yuaembie Hcnoan3yemsbie Buapnl
Moaupuxanun . paspemaooimas
napaMeTpbl YaCcTOThI HCCJIeIOBAHN I
CMOCOOHOCTD, (N -
neJioe YucJo ot 1
1o 9)*
Memoo evi36anHol noasApuzayUU
DnektponpoduiupoBaHue
1 30HaupoBanue metoaom|Ilonsspuzyemocts Te xe, uto 'y OI1
A1p . A PH3y 0-30I'm |Hazemnusle ’ y
BBI3BAHHOH MOJIIPU3ALIUHU [[PYHTOB. B33

Sﬂekmpopas’ee()lca NEPEMEHHbIMU YCMAHOBUBUUUMUCS INNEKMPOMACHUMHKBIMU NOJIAM

YacTtoTHOE
AJIEKTPOMAarHUTHOE
30HAUPOBaHUE

(UDM3)**: YaCTOTHOE
30HIUPOBAHUE (U3),
JTUCTaHIIMOHHOE
30HIUPOBAHUE (13),
M30MapaMeTpruuecKoe

3ouauposanue (M13)

[TapameTpsl

rapMOHUYECKUX MOJIEH,

co3aaBacMbIX
SJICKTPUYCCKUMUA
MariuTHbBIMH
JUITOJISIMU.

1 klx-n-100

u K[

Hazemnurle

n-mM-n-100 m,
05 m - 10
rTyOMHA 3aBUCHUT O
YacTOThl 3.-M. BOII
u paccTosiHu
MEXy U3Tydarese!
1A IPUEMHUKOM

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa TpyQa, ayauT W capTiduKaLMa,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

Pasmewerue peknami

4 e gokymenTax:
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:‘)HeKTPOMaFHI/ITHbIe METObI

I'nyOunHOCTD M

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa Tpy[a, ayauT ¥ cepTHhduKaLna,
COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

BO30YXJICHUU B OJHOMU
CKBa)XMHE W TpUEME B
JIPYrow, Ha

Pasmewerue peknami
4 e pokymenTax:
reklama.complexdoc.ru

NPOCBeYHBAEMBIE
0a3bl //
HN3yuaembie Hcnoan3yemsbie Buapnl
Moaupuxanun . paspemaooimas
napamMeTpsbl YacTOThI HCCJIeJOBAHU I
CMOCOOHOCTD, (N -
neJjoe 4ucJao or 1
a0 9)*
Te xe, 4yro u 1pu
JunonsHoe 30HIUPOBAHUSIX, HO
AJIEKTPOMAarHuTHOE, U3MEpEHUS
npopUIMpOBaHHE BBITIOJTHSIOTCS Ha
n-mM-n-100 m,
(JIDMII): npopunsx Wi 1O HazemHbie 0.5 wara
BBICOKOYACTOTHOE TJIOILA U npu ’
(BUDII)**, HempepbIBHOE|IIOCTOSHHBIX YacTOTE U
(HOIT)** PacCTOSHUAX
U3ITy4daTeNnb-IPUEMHHK
N3yuenne
ANEKTPUYECKOTO u
(um) MarHMTHOTO
KOMIIOHEHTOB CkBaXMHHbIE
PanuoBonHoBoe ’ I0M-n-10m// 11
3JIEKTPOMATrHUTHOI O 0,1 -30MI'n |ckBaXMHHO-
npoceeunBanue (PBII) -15™m
oJis pu Ha3eMHbIE
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:‘)HeKTpOMaFHI/ITHbIe METObI

I'nyOunHOCTD M
NPoCBeYUBaAEMbIe
0a3bl //
HN3yuaembie Hcnoan3yemsbie Buapnl
Moaupuxanun . paspemaooimas
napaMeTpbl YacTOThbl HCCJIeT0BaAHUI
CMOCOOHOCTD, (N -
neJaoe 4ucao ot 1
1o 9)*
MMOBEPXHOCTU WJIH K€ B
TOM K& CKBa)KMHE
Ananus nporecca
CTAaHOBJICHUS IIOISA B
30HIUPOBAaHUE METOJIOM .
OmmKHEH 30He,| 0, HAOIIOIEHUS
cranosyienus nossi (3CII) ImM-n-100wm//0,
€03/1aBa€MOro HauuHag ¢ 3 - 5 |HazemHrle
Y MIEPEXOAHBIX MPOLIECCOB N— e -10 M
(MIIIT) P
JUTIOJIEM, IIOCIIE €To
OTKJIIOUCHUS
Onexmpopaszeedxa nepemeHHbIMU HeYCMAHOBUSUUUMUCS INEKMPOMASHUMHBIMU OIS
N3yuenne
9JIEKTPOMArHUTHOT'O
sk p n-10xl'm-n n-M-10wm// 0,
Pamgmoxwnm o4, €03/1aBa€MOT0 Hazemmnrsie
MI' mara
J1B n CJlIB
PaINOCTAHIIMSIMH,
I'Ipﬂmumnaﬂuan W 3HoONori4Yackan ﬁmnam-mcm, PBSII'IEI.LIE‘HI‘IE‘ pEK.HEMbI
oXpaHa Tpyaa, ayauT W cepTHdUKaLMa, 4 e gokymenTax: 75

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

:‘)HeKTpOMaFHI/ITHbIe METObI

I'nyOunHOCTD M
NPOCBeYHBAEMBIE
0a3bl //
HN3yuaembie Hcnoan3yemsbie Buapnl
Moaupuxanun . paspemaooimas
napamMeTpsbl YacTOThI HCCJIeJOBAHU I
CMOCOOHOCTD, (N -
neJioe YucJo ot 1
1o 9)*
N3yuenne
JUHAMHYECKUX u
KUHEMATUYECKUX Kopotkue
Hazemnrle, Ha
PanuonoxanuonHoe XapaKTEPUCTUK MMITYJIbCBI
AKBaTOPUSIX, n-M-n-10m
3onaupoBanue (PJI3) 3JIEKTPOMAarHUTHBIX (acek); 10 -n -
a’pOMETO/IbI
HMMITYJIbCOB, 100 xI'g
MIPOLIEAIINX yepes
HCCIEAYEMYIO Cpeny
N3yuenne
AJEKTPOMAarHUTHBIX
Panuonokammonnas  (PJI) P Aspo- u
.. HWMITYJIbCOB, To xe n-0,1m
CbhEMKaA KOCMUYecKast
OTpaXEHHBIX oT
JTHEBHOM ITIOBEPXHOCTH
N3yuenne
Panuoremniosas €CTECTBEHHOTO  3.-M. [TpunoBepXHOCTHBI
. . CBY Aspo, Ha3eMHBIE .
uH(ppakpacHas CbEMKU  |[M3ITy4eHUs 3eMHOI cion
MTOBEPXHOCTHU
Ceticmuueckue
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, P‘ﬂEMELLIEHHE peKname
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 76
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:‘)HeKTPOMaFHI/ITHbIe METObI

I'nyOunHOCTD M
NPOCBeYHBAEMBIE
0a3bl //
HN3yuaembie Hcnoan3yemsbie Buapnl
Moaupuxanun . paspemaooimas
napamMeTpsbl YacTOThI HCCJIeJOBAHU I
CMOCOOHOCTD, (N -
neJioe YucJo ot 1
1o 9)*
N3yuenne
. JUHAMHYECKUX "
KoppenaunoHHbI  METOX
KMHEMaTHYECKUX
IIPETOMIIEHHBIX BOMH| o enHCTHK B 3aBucumoctu o
(KMIIB, MIIB), wmeton P P . HCIIOJIb3yEMBIX
yOpyrux KojeOaHWil B
OTPAXKEHHBIX BOIH| " ere S <1kl Hasemueie 4acTOT OT N METPO
(MOB), B Moaudukamun PEAe, mon - 100 m// 0,51
. . HCKYCCTBEHHBIMU
o0miei TIyOMHHOW TOYKHU HCTOUHIKAMI -10m
(MOB OI'T)
BO30YKICHUS
Kose0aHui
CelicMuyeckuii  KapoTax
(CK), celicMuueckoe Omnpenensiercs
MIPOCBEYNBAHUE CII TyOMHON
P (CID, CKBaXMHBIE Y
BEPTUKAIBHOE ckBaxunsl // 0,1 m
CEHCMUYECKOE I ™M
npodunuposanue (BCII).

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa TpyQa, ayauT W capTiduKaLMa,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

Pasmewerue peknami

4 e pokymenTax:
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npodunupoBanue HCIT
Axycmuueckue
N3yuenue
AkycTuyeckoe Y
KHHEMaTHYECKUX "
IIPOCBEYNBAHUE (AII),
. JTUHAMAYECKUX Ha mnoBepxHoctu
aKyCTHYECKUNA  KapoTax 1-17l' Hon-10wm// 0,05
XapaKTEPUCTHK Y BHYTPH MacCUBa
(AK), npodunmpoBanue
BBIHYKJICHHBIX
M0 CTEHKaM .
YOpyrux KosuebaHuit
HCII >1 kI’ Ha akBaTopusix
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JTUHAMHYECKUAX "
KHHEMAaTHICCKUX
. XapaKTEPUCTHK Ha mnoBepxHoctu,
VYabTpa3ByKOBOUM KapoTax .
(V3K) YIOPYTrux  KOJeOaHHi, >10xkInm  |[B mmypax wullo1wm//0,0l m
onpeesieMbIX CKBa)XKMHAX
CBOWCTBaMH
HCCIIEyEMOr0
Marepuaia
Y3 nmnpocBeunBaHue U
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npoduIMpoBaHue
Maenumopaszeeoka
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NPoCBeYUBaAEMbIe
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I'pasupazseoxa
[Ipodunphas
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napaMeTpbl YacTOThbl HCCJIeT0BaAHUI
CMOCOOHOCTD, (N -
meJjoe 4yncJio ot 1
1o 9)*
I'amma-ramma METOJ,
IT™M), HEUTPOH-
. . Ornpenensiercs
HEUTPOHHBIN meton|U3yuenue SIIEPHBIX CKBaXUHHEIC, SuHOi
N - TIIyOUHOM
(HHM), METO/JI|CBOMCTB MOPOA MOJ3EMHBIE Y
. ckBakuHbI // 0,1 M
€CTEeCTBEHHOM
PaIOAaKTUBHOCTH,
Meron MPOTOHHOTO
MarHuTHOTO  pEe30HaHCa - Hazemnsie
(ITMP)

Fa3060-3MClHal/,lu0HHbl€

PanoH-TopoHOBEIN MeTOZ,
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NMPOoCBeYUBaeMble
0a3nl //
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Moaupuxanun . paspemaooimas
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CMOCOOHOCTD, (N -
mesjgoe yuciao or 1
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* BenmuuHa ycioBHas. B celicMOaKyCTHUECKHUX METOaxX pa3periaromnas CrioCOOHOCTb
OTIPEIENIACTCS] B OCHOBHOM 4aCTOTOM MCIOIb3yEMBIX BOJH
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IHPUJIOKEHUE /]
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NHXEHEPHO-I'EOJTOI'MYECKUE
JAJAYN U TEOOUSNYECKHUE
METOAbI UX PELHIEHUA

3agaun

Ilnomaagnbie
00BLEeKThI

JInHelHbIEe 00bEKTHI

YuacTka
HacChIINen,
HYJIEBBIX
MeCT U
BbIEMOK

YuyacTku
MOCTOBBIX
nepexooB,
MyTeNnpoBO/I0B,
3cTaKaj

YuacTku
TOHHeJIel

Iloa3eMHBIe
TPyOOnpoBoabI
H Ka0eau

H3y’leHM€ 6 NJIAHE U pa3pe3e NOJIOHCERUA 2e0102UHUEeCKUX cpaRUY

Omnpenenenue

penbeda kporim|BD3, MIIB,

CKaJIbHBIX uMOB, OTT MIIB MIIB,

MOIIHOCTH B33  MJIC, ’ MIIB, BO3|B33, M,

nepekpeiBatomux  ux|YoM3, Oll, 5133’ 1L, I, M, CIIIIF |211, 3CII, MIIB, 917, B33

HecKaJbHbIX TpyHTOB|Kap, PJI3, I, MIIIIT

u KOpel| M

BBIBETPHUBAHHUSI

Pacunenenue paspesa B33, - MIIB,

CKaJ'IJ:HBIX e I/IMOB’ Kap, MIIB

mcnepensx mopono2> MG gyt MIB, - BO3 pas e a3, o,
B33 BII| 2/[3 BO3 BII,

Ha CJIOM pPa3IN4HOTO 2/3, BO3 3CI1, Kap |B33 BII, Kap
YOM3, BCII, BIT K. Kap

JIUTOJIOTMYECKOTO M, pai1 B ap

cocTaBa CIIIIE

Ompenenenue BB3, MIIB, BO3, OIL[BD3, DIL C.B33, oI, B33, MIIB,

rIyOuHBl  3aneranus|BO3 BII, c B3B3 BIT. Ka MIIB BO3 BII,

MMOM3EMHBIX Bonx W|YOM3, PJI3,| - Rap ’ YoOM3
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JUH3 U TOPU3OHTOB
3aCOJIEHHBIX BOJ |
KpHUOIIIOB

ILnomaaupie | YyacTka YuacTKku
3amaun .
00beKThbl |HACBINEH, MOCTOBBIX IoazeMubIe
HYJIEBBIX | TI€PEX0/I0B Yuacrin TPYOONIPOBOABI
y > |ToHHeNel
MeCT H |IyTENpOBO/IOB, u Kabean
BBIEMOK 3CTaKa]
r(?”gf:(’)‘ézlx 3CI, MILBI, M, BD3 BII,
A IIMP Kap M, Kap
TOPHU30HTOB
BD3, MIIB,|MIIB,
Ornpenenenue MOB, HCIL,|B33, MIIB, B93,|MIIB,
ryOunsl  3aneranus|Kap, BO23|9]13, 13, B33 BIL|BD3 C, BD3, D/13,
BojgoyropoB u ux|M/JC, B33B23 BII, Ka ’ ’3CH’ Ka B33 BII, Kap
LIEJIOCTHOCTH BII, 4Y5M3,Kap, p - AP
BCII, [IMP [UDM3
Ornpenenenue
rIIyOUHBI  3ajeraHus,
MOIIIHOCTH "
pacnpoCcTpaHEeHHs B33, Kap, B23 BII, YOM3, MIIB, MOB

Ompenenenue B
IUIaHe ®  pas3pese
ITIOJIOXKCHUA TpaHHH
MEP3JIBIX

HEMCP3JIBIX TOPOJ

BD3, DI1, YDM3, MIIB, CIIIB, MOB JIDMII, BUDII, HOII, PJI3,

u BCII, B33 BII, EIl, Kap
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ILnomaaupie | YyacTka YuacTKku
3amaun .
00beKThbl |HACBINEH, MOCTOBBIX IoazeMubIe
HYJIEBBIX | TI€PEX0/I0B Yuacrin TPYOONIPOBOABI
y > |ToHHeNel
MeCT H |IyTENpOBO/IOB, u Kabean
BBIEMOK 3CTaKa]
B33, B33
OobnapyxeHue " MIC, KB33, BO3
K oI, EIL BD3,  BO3MIC
0 OHTypI/IBanI/Ie 30H MIIB, MOB.|KBJ3, , ,
MOBBIIIEHHOMN BCII CITIMIIB MJIC, KBD33,[KB33, B33 MJIC
TPEIIMHOBATOCTH, ’ ’ OIl, EIl, MIIB|3/1, KB33, C, 311,
HCII, Kap,|2II, M,
TEKTOHHMYSCKHUX HCII, Kap,|/[HUII, M, CII, MII,
o Unwm3, PJII3,|CII, MII,
HapyIlIeHUN Hu uoMms3s, PII3,[//OMII, |VKC
I'-D, BO3 BII,|VKC
AKTHUBHBIX CIIIIb MIIB,
" PBII, JIOMII, CIL. M
Pa3phIBHBIX CTPYKTYP EVOMIT3, M, ,
I, CIIIIB
B33, B33
MIC, DOII,
Ommene bt o
a crgsmx HonocTelt MOB, ON,|B23 MJIC, KB23, 2I1, MIIB, BCII, BI1, CII, MII, I,
P n OT BCII, T,|PBII, Kap, CIIIIB
u ; MO/I3EMHBIX | 5, crl.
BBIPAOOTOK PII3, M,
CIIIIb
OO6napyxenue u
OKOHTYPHBaHHE
ES;EE?IEEHH:KEIHLHHX OT'T, B33, B33 MIIC, OII, MIIB, T, M, glleT,FB:I\a/?’ FE-;;) ’ ﬂg/[]\r}}](;
Hopo " I'-D, A5MII, CII, PBII, PJI3, CIIIIF CI1. P13
nepeyriyoneHuii B
CKaJIbHOM OCHOBAHHH
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JInHelHbIE 00bEeKThI
ILnomaaupie | YyacTka YuacTKku
3amaun .
00beKTHI |HACBHINEH, MOCTOBBIX IMoazemubIe
HYJIEBBIX | MEpPexXo/I0B, ancncpi TPyOONpPOBOABI
MeCT U |NMYTENpoBO/IOB, roHuenen Ka0en

BbIEMOK cTaKajg
OobnapyxeHue 51 B33, o1,
OKOHTYPHBaHUE MIIB, = Kap,
TaJNKOB, TEPEIETKOB HIMS3,

’ J[OMII,
U MEp3JbIX TOpPOAd BUSIT. HOII B33, BOI1, C, PJIII, PJI3, B53 u OII, C,
cpenu TaNbIX, ’ \M, EII, M3T, YOMS3, PJI3, M, EII,
OTHCIBHBIX JICIASTHBIX A3, CIIIB, Paouoxun M3T, Paouoxun
Tell u 30H MOB, BCIL, ’
IMOBBIIICHHOM B33 BII, ElI,
JIbAUCTOCTH P,
Paouokun
U3yuenue 6 niamne u pazpese noioHceHUs 2e0102U4eCKuUx epanuy
OO6nHapyxenue "
OKOHTYPHBaHHE
nopoz[yzarpsteHme o, B33,
’ EIll, C

Pa3TMYHBIMH
3arpsI3HUTEIISIMA
Jlokanuzamusa  MecT
pasrpy3Ku
MOJ3EMHBIX u|EIl, OII, Pes,
TEXHOTCHHBIX Bon,|Pacx, M3T,|EIIl, B3II, Pe3, Pacx, M3T, BO3, MIIB
MeCT ¢unsrpanuun|B23, MIIB
BOJ 4Yepe3 3eMIISTHBIC
COOPYKCHHS
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JInHelHbIEe 00bEKTHI

3 ILnomaaupie | YyacTka YyacTku
agaqau .
8 00beKThbl |HACBINEH, MOCTOBBIX VyacTki IoazeMHusbIe
HYJEBbIX| IepexoaoB . |TpyoonpoBoaLI
y PEx0/108, TOHHeJ el pyoonpoBoa
MeCT U |NMYTENpoBO/IOB, " Ka0ean
BBLIEMOK 3CcTaKajl
OIl, EII,
Jlokanuzanus  mect|BO3, 71a0.
KOPPO3UHU WJTH |[U3M.
pp SM1, EI, B33,
OIACHOCTH KOPPO3UH|TUIOTHOCTH
U3M. OITyK .
IMO3EMHBIX KaTOJIHOIO
TOKOB
METAUTHYECKUX TOKa, PETHUCT.
KOHCTPYKUHUIA Oy X Aaronmx
TOKOB

Onpe()eﬂeHue cocmasa, cCmpoeHusl, COCmosHUsA U ceolicme ZcPpYHmMoe8

Ornpenenenue B33, B33 B93, B33 BIL
JIMTOJIOTO- BII, MIIB,
MIIB, BCIIL,|Kap
nerporpaduyeckoro |BCII, CIl,
CII, Kap.
COCTaBa Kap.
Ompenenenue
(DMBUYECKUX CBOWCTB
AMCTIEPCHBIX  TOPON rpn g MV, V3K, KC, DMK, MIIB, BCIT, CIT, B33, /13, CIIIIB
(TIoTHOCTH,
BIIQ)KHOCTH,
MOPUCTOCTH)
MIIB, BCII, MIIB,
Nzyuenue BCII,
CIlL, AK,
TPEIIUHOBAaTOCTH | CII, AK,
MOPUCTOCTHU Y3K, n3m. Ha V3K
CK:J‘IBHI)IX OpoJI o0p., B33, I/I3M’ Ha
Criib o0p., BO3
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JInHelHbIEe 00bEKTHI

ILnomaaupie | YyacTka YuacTKku
3anaun 00beKTHI |HAChINEil,) MOCTOBBIX Iloa3zeMHbIEe
HYJIEBBIX | TEPeX0/10B, ancncli TPYOONPOBOABI
MeCT U |[yTeNnpoOBO/IOB, roHuenen Kadean
BbIEMOK 3cTaKajg
Omnpenenenue B(z)lHo- B3, MIIB, BIL, Kap
(U3HYECKUX CBOWCTB
Omnpenenenue
nepopmanmonnbix  u|MIIB, BCII, CII, AK, Y3K, u3wm. Ha 00p.,
MIPOYHOCTHBIX B33, 3/13, CIIIIb
CBOWCTB ITOPOJL
MIIB, BCII,
Ouenka CII Ha
HEOHOPOTHOCTH Pa3HBIX
MacCuBa CKaJbHBIX H|9acTOTaX,
qucnepcHelx nopox  |OI'T, B33,
3I1, CIIIIF
N3yuenue MIIB, BCII,
HaAIPSKEHHOTO CIl, -9,
COCTOSIHMSI IOPOJL ENDMIT3
Onpenenenue
MUHEpaTU3aluN
MOJ3EMHBIX BOA H
3aCOJICHHOCTH OIl, B33,
nucnepcHsix nopoa B|Pe3, KC
Mep3JI0M u
HEMEP3JIOM
COCTOSTHUH
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JInHelHbIEe 00bEKTHI

nOA3C€MHBIX BOJ IIO
OTHOIICHHUIO K CTaJIN

ILnomaaupie | YyacTka YuacTKku
3anaun 00beKTHI |HAChINEil,) MOCTOBBIX VuacTku H(é):BeMHLIe

HYJIEBBIX | TEPEX0/10B, .. |TpyOonpoBoaBI
IzlfleCT /| lIyTell)'lpOBOI[OB, rouneen p);/l Kal;enn
BbIEMOK 3cTaKaj

Omnpenenenue

JIbTUCTOCTH u

KPHUOT€HHOTO Kommnexcer Y3K u MII, BO3 u KC

CTPOCHHSI

JUCTIEPCHBIX TIOPO/T

Omnpenenenue

KOPPO3UOHHOU

arpecCUBHOCTU OIl, B33, OIl, BD3, u3m.

I'PYHTOB M |U3M. Ha 00D. Ha 00p.

MeMOOUKe PEHCUMHBIX HADIIOOEHUIL)

H3y’~l€H1/l€ 2€0J102UYECKUX U UHIHCEHEPHO-2E0I0CUUECKUX npoyeccos (ocyu;ecmeﬂﬂemm no

CKOpPOCTH ABWIXXCHUSA
OA3C€MHBIX BO/J

Pacx, Pe3, M3T, EIl

HaOmroneuune 3a

H3MEHECHUEM

rryounsl  3aneranusi| BO3, MIIB, BCII, BO3 BII, Y9M3, PJI3
YPOBHSI  TPYHTOBBIX

BOJI

Onpenenenue

HaIpaBJICHUS u
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3agaun

JInHelHbIEe 00bEKTHI

ILnomaaupie | YyacTka YuacTKku
00beKTHI |HACBHINEH, MOCTOBBIX
HYJIEBBIX | MEpPexXo/I0B,
MeCT U |NMYTENpoBO/IOB,
BBIEMOK 3cTaKajg

YuacTku
TOHHeJIel

Iloa3eMHbBIe
TpyOOnpoBoabI
H Ka0eau

OOHapyxeHHe MeCT
pasrpy3Ku

0136 MHBIX BO/JI,
yTeueK OBITOBBIX U
MIPOMBIIIICHHBIX BOJT

EII, T°, B33 BII, Pes

Hao0monenue 3a
BJIA) KHOCTHBIM
pEXKUMOM
III/ICHCPCHI)IX HOpOI[
30HBI a3paLun

HHK, KC, B3, MIIB, BCII, CIT

Habmonenue 3a
U3MEHEHUEM

TJIyOUHBI CE30HHOTO U
TEXHOTEHHOTO
MpoMep3aHus "
MpOTauBaHUS
JIACTIEPCHBIX "

CKaJIbHBIX IMOPOL

B33, MIIB, BCII, Kap, T°, 211 YoOM3, PJI3, CIIIIb

HaOmronenune 3a
N3MCHCHUCM
HaHpH)I(eHHOFO
COCTOSIHUS,
BO3HUKHOBCHHUCM nu
pa3BHTI/ICM TpeIIII/IH

MIIB, BCII, A, CI1, Kap, I, EIl, EUOMIT3, -2, PJI3, M
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JInHelHbIEe 00bEKTHI

ILnomaaupie | YyacTka YuacTKku

3amaun .
00bEeKTHI |HACHINEH, MOCTOBBIX VaacTKH Monzemubie
HYJIEBBIX | IIE€PexXoa0B .| TpyGonpoBoabI
y PEx0/108, TOHHeJ el PyoOIpoBOZL
MEeCT M |IyTENpPOBOI0B, U Kabeau
BbIEMOK CcTaKaq

N3ydyeHne  omacHbIX

re0JIOTHYECKHUX "IMIIB, OI'T, Kap, CIIIIG, D11, B33, B33 MJIC, I', M, -3, B33 BII,

HIHDRCHEPHO- M3T, EU3MIT3, EIT, T', PJI3

T'€0JIOTUIECKUX

MIPOIIECCOB

Ceticmuueckoe MIIB, BCII, CK, perucr. ci. 3eMeTp., B3pbIBOB, MUKpoceiicM, Kap

muxpopaionuposanue|(I'T'M), cunbrvix 3emnemp.

IMNpumeyaHue - KypcuBoM 0003HaueHbI BCIIOMOTaTeNbHbIE Fe0()U3NUEeCKUE METOIBI.

IHNPUJIOKEHUE E

(cnpasBoyHoOE)
I_Ip-DMhIIII.I'I'EHHaH W IKONoOrM4ecLan ﬁamnammm, PESMELLIE.‘HHE.‘ FI-EK.I'IEMI:I
cXpaqa Tpyaa, ayanT ¥ cepThdukal Mg, 4 e gokymenTax: 9]
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ONPEJAEJEHUE NUH)XEHEPHO-
I'EQJIOTUYECKHUX
XAPAKTEPUCTUK I'PYHTOB IO

PE3VJBbBTATAM 'EO®UBUNYECKHUX
UCCJEJOBAHUU

nopoz (o Hukutuny
B.H.)

HaumenoBanue
HHKeHEePHO- I'eopusuyecknii
Buanl 1 cocTosiHHE
IpyETOR re0JIOrH4ecKux napamerp, ef. YpaBHeHMe CBA3HM
XapaKTePUCTHUK, H3MepeHust
e/l. U3MepeHus
JdedopMmanuoHHbIe XapaKTePUCTUKHU
st o0pa3ioB|CTaTH4eCKHii JuHamuaeckuii Ec= 0,35E;[1’14
CKQJIbHBIX, MoAydb ynpyroctuMonyib FOura Egp,
MOJIYCKaJIbHBIX Ec, MIla MIla

MIla

Mep3inbie Craruueckuit JnHamuyeckuit Ec = 0,6 + 0,116E5 +
JUCIEPCHBIE TPYHTHI|MOAYJIb ynpyroctu|monyib HOura Ep, O,OIEH2

(mo Xazuny b.I'.) Ec, MIla MIla

Mep3snble rmHB 1| Moayib Ckopoctb E=8,13": 10'6Vp2
cynecu (mo|nepopmariuu E,|po1oNibHBIX  BOJIH

I'opstunosy H.H.) Mlla, Vp, M/c

Ckanphbple  mopozsl[Monaynb JlnnaMuueckuii LgE =-0,75 + 1,141gEx
(@pdy3uBHBIe)  (T10|HEedhopMaru E,\Mmonyns IOnra Ej

Bopoukosy O.K.)  |MIIa (Ex=10% 8- 10%

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa TpyQa, ayauT W capTiduKaLMa,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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HaunmeHnoBanue
HHKeHEePHO- I'eopusuyecknii
Buanl 1 cocTosiHHE
IpYHTOB re0JI0rM4ecKuX napamerp, e. YpaBHeHue CBA3H
XapaKTepPUCTHK, H3MepeHust
e/l. U3MepeHust

CkanpHbple  nopozs![Monyinb JuHaMuueckuii LgE =-1,45 + 1,281gEx
(MHTpY3HUBHBIE u|nedopmaruu E,Mmonyns lOnra Ejn
Metamopdudeckue) |(Mlla (Ex= 10* .8 104)
(mo Boponkony O.K.) MlIla
CkanpHbple  mopozs![Monyinb JluHaMuueckuii LgE =-1,5 + 1,261gE,
(ocamouHbIe) (mo|nedopmariuu E,Mmonyns lOnra Ejp
Boponkoy O.K.)  |MIIa (Ex=10*, 8- 10%

MIIa
CkanbHbie u/Monynp JAnHamuyeckuit E=0,826- 10'4E,;[1’632
10Ty CKaJIbHBIC nepopmanuu E,\Mmonyne Onra, Ey,
rpyHTbl (no CaBuuy|Mlla MIIa
AN. n Smenxko 3.I".)
[pecssiHble, Mopyns JInHaMuueckuit E=0,1E;- 16
111e0EHUCTHIE, nedopManuu E,Mmonyne FOura Ep,
KpynHooOiaomounbsle [Mlla MIIa
TPYHTBI (o
Bbonnapesy B.1.)

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa TpyQa, ayauT W capTiduKaLMa,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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[IImakoBy B.H.; 2 -
no bonpapeBy B.W.;
3 - no MumypuHoi
N.IL.)

Ckopocte P u S-
BOJH, Vp U Vs, M/C

HaunmeHoBanue
HHKeHEePHO- I'eopusuyecknii
Buanl 1 cocTosiHHE
IpYHTOB re0JI0rM4ecKuX napamerp, e. YpaBHeHue CBA3H
XapaKTepPUCTHK, H3MepeHust
€/l. UI3BMepeHus
Ileckn ot kpynHbIX|Moayib JuHaMuueckuii 1) E=0,0854E; + 3
0 I'PaBEJIUCTHIX, | AepOpMaLIUU E,Mmonyne FOHra Ep,
Beime YI'B [1 - mo|MIla MlIIa E=0,116E5- 4,7
AreeBy B.H.,
bonnmapeBy B.1.,

2) E =
0,198V - 27

0,014V,

+

JnHamuyeckuit
Moaynb IOnra Ep,
MIIa

3)E=11+0,03E;+ 12p

+0,1Z

bonmapey B.U. wu
[Tuceuxomy B.B.)

Koaddu.

ITyaccona p.

I'my6una Z, m
Ileckn BnaxkHele 1o|Moayib JInHaMuueckuii E=0,0445E; + 3,1
(bonmapey B.11.)  |medopmaruu E,\Mmonyns FOnra Ep,

MIla MIla

Tomnma necyano- Moayib JvnHamuyeckuit E=0,64E;+ 3,5
TIIMHUCTBIX TPYHTOB|IeopManuu E,Mmonyns FOura Ep,
npu npupoaHoi| MIla MIIa
BJIAJKHOCTH (o
I'puropuyky E.C.)
Tomnma necyano- Moayiab Cxopocts  S-BosiH|E = 0,154V - 12
[JIMHUCTBIX TPYHTOB,|nedopmaruu E,|Vs, M/c
Beimie  YI'B  (mo|MIla

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs,

oXpaHa TpyQa, ayauT W capTiduKaLMa,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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HaunmeHnoBanue
HHKeHEePHO- I'eopusuyecknii
Buanl 1 cocTosiHHE
IpYHTOB reoJIOrnYecKux napamerp, ef. YpaBHeHue CBSI3H
XapaKTepPUCTHK, U3MepeHus
e/l. U3MepeHust
Tomnma necyaHo-| MotyJb Cxopocts  S-BonH|1) E=0,1517Vs- 18,9
TJIMHUCTBIX TPYHTOB,|1ehopMaiuu E,|Vs, M/c
Hmwxke YI'B (1, 2 - nmo|MIla
bonnmapesy B.U. u
TMucemxomy B.B.; 3 - Tunamnuecknit  |2) B = 2,261 - 1074V +
1o MunrypuHoit moaynb lOnra Ep,(4,2
.IT.) Mlla; Koadduwu.
ITyaccona, ;
3) E=2+0,03E; + 10u
I'mybuna Z, m +0,1Z
Touma necyaHo-| Mozyib Ckopocts P-BonH|E = peVp/ (0.126 +31)1 -1

TIIAHUCTBIX TPYHTOB

nedopMaruu

Vp, M/c

(mo Bacunbeckomy |Mlla
B.E.) [MnotHocte p, 1/
cM
JleccoBeie cyrnuHku, Moy JlnHaMuyeckuii E=0,045E; + 7
Beime  YI'B  (mo|medopmanmu E,Mmonyne FOHra Ep,
Munnemnto U.T'.) MIla MIla
JleccoBuHbie Monyns JlunaMuyeckuii E=0,033E;+ 6,5
CYIJIMHKH U cylnecH c|aedopManuu E,iMmonyns FOura Ep,
BKJIIOUCHUSAMHU MIIa MIIa
00JIOMKOB, BBIIIIC
YI'B (no Munzento
nr.)
CyrauHok Mopyns JlunaMuueckuii E=2,7+0,014E; + 9,3n
MATKOIIACTUYHBIA | edopmaruu E,Mmonyns FHOnra Ep,|+ 0,046Z
(mo Mumypunoii MIla MIIa
N.IL.)

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa TpyQa, ayauT W capTiduKaLMa,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

Pasmewerue peknami

4 e pokymenTax:

95

reklama.complexdoc.ru



basa HopmatuBHOI nokyMeHTarun: www.complexdoc.ru

HaunmeHoBanue
HHKeHEePHO- I'eopusuyecknii
Buael u cocrossnune
[DVHTOR reoJIOrnYecKux napamerp, ef. YpaBHeHue CBSI3H
Py XapaKTePUCTHK, U3MepeHus
e/l. i3BMepeHust

Koaddu.

IIyaccona, p.

I'my6una Z, m
Cyrnmunok  TBepabiii| Moayib JlunaMuyeckuit E = 10,3 + 0,016E; +
(mo MumrypuHoii | neopmariu E,Mmonyne FOHnra Eg,|0,11p+ 0,047Z
N.I1.) Mlla Mlla

Koaddu.

[Tyaccona, p

I'my6una Z, m
I'muna TBepmas wu|Monynb JnHaMu4yecKuit E = 12,2 + 0,007E; +
Moy TBEpAast (mo|nedopmariuu E,\monyns FOnra Ep,|8,6u+ 0,037
Mumypunoit M.I1.) [Mlla MIIa

Koaddu.

[Tyaccona, p

I'mybuna Z, m
I'muancteie  TpyHTHI|MOIYIIB JInHaMuueckuii E=0,108E5-1,9
VYpana (mo|nepopmariuu E,\Mmonyns FOnra Ep,
Bbonnapesy B.1.) MIIa MIIa

IIpoyHOCTHBIE XapaAKTEPUCTUKH

|_||]-DHI:|II.I.I.I'I'EHHEH W IKONoOrM4ecLan 'EB:!‘DI'IEGHDE'I'I:_ pﬂﬂMEl.LlEHI‘IE FI'EK.I'IEMI:I
oXpaHa TpyQa, ayauT W capTiduKaLMa, 4 e gokymenTax: 926
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nopoabl pu W = 8§ |
20 % (mo Mwunpaento
nr.)

klla

HaunmeHoBanue
HHKeHEePHO- I'eopusuyecknii
Buael u cocrossnune
[DVHTOR reoJIOrnYecKux napamerp, ef. YpaBHeHue CBSI3H
Py XapaKTepPUCTHK, U3MepeHus
e/l. i3BMepeHust
— -5y 1,75

Mep3inbie rpyHTsl | CLenieHue C,|CxopocTb C=18-10"Vp
(mo 3eixoBy O.JI. u{Mlla IIPOJOJIBHBIX BOJIH
Yepsunckoit O.I1.) Vp, M/c
JleccoBuanble Cuemienue C, xlla [Moayns casura G,|C =4,8 - 104G - 0,08

JleccoBunbie
HENPOCaI0IHbIC
CYTJIMHKHT
bounapery B.1.)

(o

Cuennenue C, xlla

Mopyns cnsura G,
klla

C=175-15%G-0,356

Ilecku Brime VYI'B
(mo bounapery B..)

Yrosm BHYTpPEHHETO
TpPEeHHUs ¢, Tpaj

Mopyns casura G,
MIla

CxkopocTb
MOTICPEYHBIX BOJIH
Vs, M/c

©=5,64-102G + 29

=498 -102Vs + 23,3

Ilecku Huxke VYIB

VYrosm BHYTPEHHETO

Mopyns cosura G,

©=0378 - 10*G? + 28,6

(no bonnapesy B.I1.) [Tpenus ¢, rpajg MIIa
¢ = 8,468 - 10°Vs +
CxkopocTb 27,8
TOTIEPEYHBIX BOJH
Vs, M/c
Jas obpasmnos|IIpenen npounoctu|CkopocTs P-BosH
CKaJIbHBIX u|Ha oaHOOCHOE|Vp, M/C,
MOy CKAJIbHBIX c)KaTHe, Ocx, Mlla
np-Dthlllﬂ'EHHEH W IKONoOrM4ecLan ﬁB:!ﬂI'IECHDETh, PﬂEMELLlEHHE FI'EK.I'IEMI:I
oXpaHa Tpyaa, ayauT M cepTHhUKaLus, 4 e gokymenTax: 97
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HaumenoBanue
HHKeHEePHO- I'eopusuyecknii
Buael u cocrossnune
[DVHTOR reoJIOrn4ecKmux napamerp, el. YpaBHeHue CBS3H
Py XapaKTePUCTHK, H3MepeHust
e/l. i3BMepeHust
T T T
o = Py
TPYHTOB (o JluHaMu4ecKuit (-2,
JlsxoButikomy @.M.) ko3¢. Ilyaccona,
M
[MnotHocte p, 1/
2 Wi
g, =—=10"
C
CxopocTh S-BOJH,
Vs, m/c (C = 240 st
W3BECTHSIKOB;
C = 180 TUIS
MeTaMop(hUIECKUX
MOPOJT;
C = 120 pna papeBHUX
WHTPY3UBHBIX MTOPOJ;
C = 180 1y nmecyaHUKOB
Y aJIEBPOJIUTOB;
C = 55 - 65 nmmsa
MOJIO/IBIX HMHTPY3UBHBIX
1 3(pPy3UBHBIX TOPO)
Ilecok, CYTJIMHOK, |PacueTHoe CkopocTb Ry = 0,265 + 7,04 - 104
rnuHa (no IlotamoBy|conpoTuBieHHe,  |MPOJOIBHBIX BOJH,|+ 8,439 10'6Vp2
AJl) Ry, KT /em? Vp, M/c

PusnyecKkne XapaKTepUCTUKHI

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa TpyQa, ayauT W capTiduKaLMa,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru
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HaumenoBanue
HHKeHEePHO- I'eopusuyecknii
Buanl 1 cocTosiHHE
IpyETOR re0JIOrH4ecKux napamerp, ef. YpaBHeHHe CBA3HM

XapaKTepPUCTHK, U3MepeHust

e/l. U3MepeHus
[Teckn mo0oit|O6bemHas  macca|CKoOpoCTh p= 1,013Vp0’125 - 0,390
CTEIEHU BJIAXKHOCTH |CKENETA, P, r/em’ MPOJIOJILHBIX BOJH
(mo bonmapery B.11.) Vp, M/c p = 0,322 - 10'3Vp +

1,660

=119 +475- 10V,

rpyHTHI (TOpdHI) (TI0

HOPHUCTOCTH, €

Jlecc (mo T'opstmaoBy|O0BeMHast  macca|CKOpOCTh  S-BOJH|Pc
H.H. u IlomskoBoii|ckernera, p, r/em’ Vs, M/c
T.A))
[lecuansie  rpynTtbI|Koaddumment Junamuueckuit e =37,5/Ex+ 0,364
Boiie  YI'B  (mo|mopucrocty, € Moaynb IOnra Ep,
bonnapesy B.1.) MIIa
[opucrocts, n, % |[AnHamMuyeckuit n = (I558/E;y +
Monynb HOnura Eg,|0,198)100
MIIa
Opranunueckue Koaddumment CxkopocTb e=(297,12/VsH) - 1,27

SH-Boaubl VSH, M/

rpyHTHI (TOpdBI) (1O

BIIaKHOCTh W, KI'/
KT

MpoMBILLNEHHAR W 3KoNOMM4Yeckan GeaonacHocTs,
oXpaHa TpyQa, ayauT W capTiduKaLMa,

COMAacoaaHWA W pazpelleHins — uslugl.complexdoc.ru

MuponoBy B.A. u c

Tep-Tepsany C.A.)

Opranunueckue [Tonnas CkopocTb SH-|Wsat = (187,28/VsH) -
rpyHTHI (TOpdBI) (T0|BIATOEMKOCTb, BOJHBI VSH, M/c  |0,52

MuponoBy B.A. u|Wsat, kKI'/xT

Tep-Tepsiny C.A.)

Oprannueckue BecoBas CkopocTh SH-|W =(174,06/VsRH) - 0,50

BOJIHEI VSH, M/C

Pasmewerue peknami
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HaumMeHoBaHue
HHKeHEePHO- I'eopusuyecknii
Buanl 1 cocTosiHHE
DVHTOB reoJJOri4ecKux napamerp, ef. YpaBHeHHe CBA3HM
py XapaKTePUCTHUK, H3MepeHust

e]l. U3MepeHHs

Muponosy B.A. u
Tep-Tepsany C.A.)

IMPUJIOKEHUE K

(cnpasoyHoE)
I_Ip-DMhIIII.I'I'EHHaH W IKONoOrM4ecLan ﬁamnammm, PESMELLIE.‘HHE.‘ FI-EK.I'IEMI:I
cXpaqa Tpyaa, ayanT ¥ cepThdukal Mg, 4 e gokymenTax: 100
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3ABUCHUMOCTD YJIEJbHBIX
SJIEKTPUYECKHUX
COIIPOTUBJIEHUH (YIC) OT
COCTABA I'PYHTA

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 101
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CMECH
MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh, Paamewexne pernamMbsl
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HNPUJIOKEHUE U

(cnpasoyHoe)

3ABUCUMOCTHL CKOPOCTH
MPOJOJIbHBIX BOJIH (Vp) OT
JIATOJJOTHYECKOTO COCTABA U
BJAYKHOCTHU 51 MEP3JIbIX
I'PYHTOB MPU t° = -1 °C

Up, nrife
| P S e e e o e e e e [l
[ ]
y
——— We=300%
[ ——— [
B\ 1w
AN S e
Z I\ \‘""""--.’:.W |
| # \ ;\___ |
™ 1 \N'""---...é’ﬂF
f P """-—-___,?_m...
I
\""‘-..,__.lﬂ
w
g 20 40 50 Jp
ko sy Tnusa
IHNPUJTIOKEHHUE K
(cnpasoyHoOE)
MpOMBILUNEHHARA W IKONOTHYBCKARA Be30nacHocTs, Pasmewerue peknami
oXpaHa Tpy@a, ayauT W cepTrdrkale, 4 B goxymenTax: 103
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ONPEAEJIEHUE MUHEPAJIN3ALINN
IHOJ3EMHBDBIX BO/] (a) 1
3JACOJIEHHOCTHU MEP3JIBIX (0) U
TAJIBIX (B) AUCITEPCHbIX
I'PYHTOB 110 JAHHbBIM
QJIEKTPOMETPUU

MpoMBILLNEHHAR W 3KONOMMYEckan Be3onacHICTs, pasMELuEH“E peKname
oXpaHa Tpyaa, ayauT H cepTudUkaLan, 4 e gokymenTax: 104
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MNpoMBILLNEHHAA W 3KONOMMYecKan Ba3onacHocTh,
oXpaHa Tpyaa, ayauT M cepTHhUKaLus,
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HPUJIOKEHUE JI

(cnpasoyHoe)

3ABUCUMOCTbH CKOPOCTH
MPOJOJIbHBIX BOJIH OT
OBBEMHOM BJIA’)KHOCTH (A) U
JbJUCTOCTH (b) MEP3JIBIX
CYI'JIMHUCTO-TJIMHUCTBIX
I'PYHTOB

Nnpu pa3jauvHoii temneparype, °C: 1--0,5;2--1;3--2;4--3;5--5;6--6;7--7; 8 -
-10
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pm - cpennexBaaparudeckoe YOC; pt - npogonbHoe YOC; prp - YOC MUHEpaIbHBIX
MIPOCIIOEB; /M - CTETeHb CIOUCTOCTH (OT pABHOMEPHO CeTuaToi - 1 10 ciouctoi - 0)
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I'’TYBUHHOCTD
3JIEKTPOPA3BEJIKHW METOJOM
COINPOTUBJIEHUUA 111
CUMMETPUYHBIX (AMNB),
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TPEXDJIEKTPOJAHBIX (AMNC — ) U
JAUITOJIBHBIX (ABMN) YCTAHOBOK
IIPU KOHTPACTHOCTH PA3PE30B

M> > 10

u2 - orHomenue YIC rpyHToB Ha KOHTaKTe; O 1 O - HEHTPHI IPUEMHOTO U
MUTAOIIETO AUIOJIEH

Bua reosjieKTpu4ecKkoro MaccuBa 2h/AB 2h/00'; h/AO
KonTtakt 0,6 0,55
BeprukanbHblii HENPOBOASIIHN I1JIACT

OOJIBIIION MOIIHOCTH, 0,55 0,5
CpeIHEe MOILTHOCTH, 0,45 0,4
MaJIOl MOIIHOCTH 0,25-0,3 0,2
HakioHHBII HEmpoBOIAIIMN IJIACT MaJoi 0,3-04 0,25 -0,35
MOIITHOCTH
I"'opusoHTanbHBIN HENPOBOASILNN 0,2 0,15
uunuaap (D > MN)
Henposoasimuii map (D > MN) 0,15 0,1
[IpoBoasiiuii MIacT MajaoOl MOITHOCTH 0,6 0,6
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U JJUHEHUHBIX (6) OFBbEKTOB B
IIMHAX C HU3KOH
BJIAKHOCTBIO OT
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MNOTEHIMAJIA E* PAIAPA

a)
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Kntouesble cnoBa: MHXEHEpHO-T€OJOTUUYECKHE U3bICKAHUS JUISl  CTPOMUTENHCTBA;
reou3nyUecKue MCCIEIOBAHUS; Te0(U3NUECKUe METOAbl UCCIEI0BAaHUN M0 H3ydaeMbIM
¢buznyeckuM TOJSAM, HX TPUPOAE U CBOWCTBAM TIPYHTOB: 3IIEKTPOMATHUTHBIE,
ceiicMOaKyCTU4eCKHe, MAarHUTOMETPUUECKHUE, IPaBUMETPHUECKHE, sIepHO-(PU3NYECKUE,
ra3oBO-dMaHallMOHHBIE, TEPMOMETPUUYECKUE; re0PU3NUIECKHEe METOAbI MO TEXHOJOTUSM
(Bumy)  HaOMIONEHWN:  a’pPOKOCMUYECKHE  WJIM  JUCTAHIIMOHHBIC,  Ha3eMHBIC,
9KBATOpUAJIbHBIE, CKBAKUHHBIE, TIOJI3EMHBIE, Ta00paTOPHbIE, CMEIIAHHBIX TEXHOJIOT .
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