Cuncrema HOpMaTUBHBIX AOKYMEHTOB B CTpOUTENbCTBE

CBOA NPABUI MO MHXEHEPHBIM U3bICKAHNAM
LA CTPOUTENbCTBA

MHXXEHEPHO-TEOJIOTUYECKME
U3bICKAHUA
AN CTPOUTEJNIbCTBA

cn 11-105-97

Yacts VI. lMpaBuna npou3ssoacrea
reopu3anyeckux uccnenoBaHu

M3 0AHUE OPULIMANTBHOE

FOCYOAPCTBEHHBIA KOMUTET POCCUMCKOWN dEOEPALIAV
MO CTPOUTENBCTBY ¥ XUINLLHO-KOMMYHASNIBHOMY KOMIMAEKCY
(rOCCTPOM POCCHN)

Mocksa



https://meganorm.ru/mega_doc/norm/gost-r_gosudarstvennyj-standart/23/gost_r_en_940-2009_natsionalnyy_standart_rossiyskoy.html

CII 11-105-97

CII 11-105-97. MnkeHepHO-Te0OrEuecKMe H3LICKAHNA /Ui CTPoRTenberBa. Yacrs VI. «[lpasuia npo-
H3BOJCTBa reodmsmieckux ucciaenosanmit» /Tocerpoit Poccmu. — M.: ITponssoncTeennsiii H HAyIHO-HCCE-
JOBATEILCKHH HHCTATYT IO HIXeHepHhIM m3bicKanusM B crponresnctse (ITHHUHUC) Focerpoa Poccnnm,
2004. — 50 c.

TIIPEAUCIIOBHE

PA3PABOTAH ITpon3BoACTBEHHBIM H HAay9HO~MCCICHOBATEILCKAM HMHCTUTYTOM 10 HEKEHEPHBIM
u3bickaHuaM B cTpouteabetse (OTYI «~ITHUMUUC») Tocerpos Poccun npu ysactuu I'eonormaeckoro
dakymerera MI'Y, ®TVII «[IpotBOKapcToBas M Geperosas 3aumura», MI'CY, OAO «Bcepoccmiickuit
HAYIHO-HCCIeAOBATENBCKHIT HHCTHTYT rHapoTeXHUKH HM. B.E. BegeneeBar, « AMII Crpoitussickammsi»,
O6BenuHeHHBIM HayyHBIM CoBetoM mo kpuonoruu 3emuu PAH, 3A0 «[eonoropaseenka».

BHECEH OIVII «JIHUHUUC» Focerpost Poccuu.

OJIOBPEH YnpapjneHHeM CTaHZAPTH3aLHH, TEXHUYECKOr0O HOpPMHMpoBaHHMS M cepruduxamuu Toc-
crpos Poccun (mmuceMo ot 17.02.2004 r. Ne 9-20/112).

IIPUHSAT U BBEAEH B IEXCTBUE c 1 mons 2004 r. Briepshie.

ISBN 5-88111-090-0 © OTYI «ITHUHUHUC» Tocctpos Poccuu, 2004
II



CI 11-105-97

COJEPXAHUE
1. OONACTD TIPUMEHEHHS .....oovvirmueriterutenniinsiresaseantearsesestasnssessteerseessnssasstesssanssessesssnesssesssennssssnsmmsnssenmssssseseenn 1
2. HOPMATHBHBIE CCBUIKH ..vvvvvereverereeeserrsnersresseseeraesssnssssesensessseeeseen et te bttt et ar et eeraee steerterneare e eeeenneenane 1
3. TEPMUHBI M OTIPEHEIICHMI «..evevrurerneeeireeiueerueearaessseeeeansaaannesesisessissasssmaasssessnseranssssnsssessnsesssseeense vreeereeernas 2
LSO 1531107 (I s 10)) (03 €533 1% - (O U UOT U RRRUTRURR
5. Meronsl reopu3nyecKHX HCCIEIOBaHUI
5.1. DNEKTPOMATHUTHBIE METOMBI .....oovveuvrrmeeuitrarenceeenteuiensenesessestssssennesssiscaerstassasensesenssasassmsssenssssmsonsonses
5.2. CeCMOAKYCTUYUCCKHE METOIBL .......cucruieuiruereceneeruteaareseesseestansesereessessseseesteamassesssrasssesssassensenssnsessssnss
5.3. MarHUTOPA3BEAOUHBIE METOMBI ........cceovererreeesrreeeameasssseeensreaasssesssessassssssensanssessssessssesrmssesanes -
5.4. I'paBUpa3sBeOYHBIE METOMBI ....covvreerennennen vrerrere e ans reverre e et ere e ne st sreeeseeas
5.5. fAnepHO-PU3MIECKUE METOLH! ........covnnnn.. erreeeeea s rean e nrans Cbeente et et st e st e b e bae st et ennr e sestaereens 12
5.6. l'a30BO-3MaHAMIOHHbBIE METOMH ...
5.7 TEPMOMETDHI «..ccunveurrinriereaneeeceiueta e aste st esiesomnee st res e as e eesraaseessesoteeaseeareesteasesssnesssassnansnsannns
5.8. COITYTCTBYIOLLIEE METOMBI .....ovveiuieuiermriaesiuensrsseseesnnesssesineemeasssessresseestsentessonessessnesnesasenssnans ceeverisenes 14
6. VHXeHEpPHO-TCONOTHYECKHE 3304 U TeODUSNIECKHE METOABL MX PEIICHHUS ...ovecumeernrereaemereansenesensennss 14
6.1. Msyuenue B IUIaHe U paspe3e MOJOKEHUA TeOTOTHUECKIX TPAHMIL ....c.cuveveueemrrerrerererseeesansemesessesesnens 14
6.2. Mayuenne coctaBa, CTPOECHUS, COCTOSHUA K CBOMCTB IPYHTOB ......cvevvemcreaanass ceeeeetereerenreaaarereensanas 16
6.3. UsyueHue reoIOTHYECKHX M MHKEHEPHO-TEONOTHIECKHMX HPOUECCOB ...vvvevveanereveenen. reereenentraeae s e 18
6.4, CeliMUYECKOE MUKPOPANOHUPOBAHME ...vvoerveereereeaernareernennns rrereesreerneeste s e seraraents reveereeerreeeeseeeas 19

7. Cocras reodH3NYECKUX UCCICTOBAHUI IIPH HHKCHEPHO-TCOJIOTHYECKIX H3HICKAHUAX
8. Teodusyyeckue HCCIIEIOBAHNSI IPH HHKEHEPHO-TEONIOTHYECKUX M3RICKAHUSX TS paspaboTKu

MIPEAIIPOEKTHON JOKYMEHTAIMH ....... reerrrenases ceerres et er et r e ettt e e e e s a e en e s e nessnessa et e e et aneestnae e 22
9. Teodusuyueckue HUCCIEIOBaHUSA NPH MHKEHEPHO-TEOJIOTHYECKHUX M3BICKaHUAX IS pa3paboTku

TIPOCKTA ..evvernnersonsssasessssencrannerensneans cerrennee e et e ettt e s b b e esa et s saes st beensntananesenaren 23
10. Teodusuyeckue UcCAENOBAHMS HPH HHXEHEPHO-TEONOTHYECKUX U3BICKAHMUSIX U pa3paboTKH

paboyelt JOKYMEHTALMM ...........coverrerireeransreeressnnss re et e ettut ———eetereeetieetaatetaaatterttte———————————o———————toseemmemeeennoenns 24
11. TeodusuyecKue HcCaeJOBAHUA NIPH MHKEHEPHO-TEOJOTMYECKHX H3RICKAHUAX B MEPHMOR

CTPOUTENBCTBA, SKCIUTYyaTallii U JIMKBAHALMH 3HAHMN M COOPYKEHUIM .....ovvreeiiemirercccirecvniaceeeaeeaereessnnnans 25

IMpunoxenwe A. TepMuHEL M opeieneHIs
IIpunoxenue b. O6beMbl reodH3UYECKUX PaOOT IIPH pellleHUH OCHOBHBIX nmxeﬂepno-reonomqecm

33089 ...eeeeen ererrereseeat e et aa s e e s eae st vt aeeaeesaeesaneeatas e e e e er e ran e sr et e s s scsae et nt s see 29
ITpunoxenue B. CoxpanieHHbIe Ha3BaHUA IeOQU3UICCKUX METOLOB ...
ITpwroxenue . KpaTkas xapakTepucTHKa reopu3uyecKUX METOIOB, HCIIONb3YEMBIX IIPH MHKCHEPHBIX

ITpunoxenue J[. HmxeHepHo-reonormdeckue 3aaaym u reou3nIecKue METONB! X PEIICHHMS ..
Ipunoxenue E. OnpegencHue HEKEHEPHO-T€OTOTHISCKHX XapaKTEPHCTUK IPYHTOB IO Pe3yIbTaTaM
reoOU3MIECKUX HCCIEMOBAHMM ....covvveenveereererrerrenieecnnens O v erererreeternranare s osrtraanas s sasnrasnnssnese 39
ITpunoxenue XK. 3aBHCUMOCTh YHEIBHBIX NeKTpUYeckux conporusaeHuit (YOC) ot cocraBa rpyHTa
TTpunoxenue U. 3aBHCHMOCTh CKOPOCTH IIPOXOIBHBIX BOJIH (V) OT JINTOJIOTMYECKOTO COCTaBa

M BIKHOCTH I MEP3BIX IPYHTOB MpH f = —1 °C....ccovirincnnen. veveernees ereveeiearaae e aeerareeaneeas corvnrecrenss 43
Ipwroxenue K. OnpenesieHue MuHepaau3aliy ION3eMHBIX BOX (2) U 3aCOJEHHOCTH Mep3IkiX (6)

¥ TankiX (B) JUCIEPCHHIX TPYHTOB IO JAaHHBIM SNEKTPOMETPHH ........ Ceeeteeareseestestesreesteseesrenteseersararasntesnen 44
Ipwroxenue JI. 3aBHCHMOCTL CKOPOCTH NPOIOJIBHBIX BOJH OT O0BEMHON BIaXXHOCTH (2)

Y JBIMCTOCTH (6) MEP3NBIX CYTIIMHUCTO-IIMHUCTEIX TPYHTOB .....oovrmeiiiiiieininniessaconenranesnnersssssnesseessssnse 45
TMpunoxenue M. OneHKa MPOYHOCTH NP OKHOOCHOM CXATHH (O, ) MEPIIEIX TPYHTOB IO 3HAYCHHSIM

CKOPOCTEH TIPOHOMBHEIX BOJIH .....veevcenrenuereereassaasasessenseratassessiestsassssessesstssesssseanmessonseseaneestsstsssesasermnsenn 46
Ipunoxenue H. HoMorpaMMBI IUI1 OLIEHKY KPAOTEHHOTO CTPOCHMS MEP3NIBIX CYITIHHKOB

npu ¢t = —} °C 110 JaHHHM YJIBTPa3BYKOBHIX (2) U 3MeKTpuiecKHX (6) uaMepenuit........ rereeeraeennreennes 47

Tpunoxenve I1. DyGHHHOCTE 3/I€KTPOPasBedKH METOLOM COIPOTHBIEHHMH I cuMMeTpHyHBIX (AMNB),
TpexanekTpoiHbx (AMNC—w) 1 gunonpsbix (ABMN) ycTaHOBOK NP KOHTPAacCTHOCTH Paspe3oB
M, > 10 eereereree i ten e e e e e e aar e re s bt et e e e e s ne e e e R b aantenees rererrereran e aaseens ereet e eaceeene 48
TIpunoxenwue P. 3aBucuMOCTh IIYOMHEI PATHONOKAMOHHOTO 30HAMPOBAHMS JIOKAIBHBIX (a)
¥ JTMHEHHBIX (6) 00BeKTOB B INIMHAX C HU3KOM BIIAXHOCTHIO OT 3HEPIETHYECKOIO
TOTEHIIHAAMA E® DAIADPA ...cvvevverneinreeerecenieteriereetaass et esttessae e e s e ssaeas st esbenessneseesenseesseneestssssaessmnsennasesannn 49



CII 11-105-97

BBEIEHHE

CBol NpaBWI 10 HHXEHEPHO-TEOJIOTMIECKUM M3bICKaHUAM I crpouTtenbetsa (Yacrs VI. «IIpasuna
MPOH3BOACTBA reo(pU3UIECKUX UCCIIEHOBAHMIA») Pa3paboTaH B pa3BUTHE 0043aTeTbHBIX HONOXEHHH U Tpe-
6oBanuit CHuII 11-02-96 «<MHXeHepHBIE U3BICKAHUSA JUISL CTPOUTENHCTBA. OCHOBHBIE MONOXeHUsT». CBOX
npasiUl NoIoiHseT cepuio nokyMeHToB CII 11-105 — «MHxenepHo-Treoornyeckue U3bICKaHUsA ISl CTPO-
utenscTBay (actu I—V).

Cornacao CHull 10-01-94 «CricTemMa HOPMATHBHBIX JOKYMEHTOB B CTPOUTENBCTBE. OCHOBHBIE I10JI0-
XCHUS» HACTOSALIMMA JOKYMEHT sBIseTcs denepasbHbIM HOPMaTUBHEIM XOKYMEeHTOM CHCTEMBI M YCTAHAB-
JiMBaeT obllye TeXHU4YecKue TpeGOBaHUS M MpPaBMIA, COCTaB U 00BeM reoM3MyecKUX HCCIEIOBAHHUIU,
BBIIIOJIHSEMBIX B COCTABE MHXEHEPHO-TEONOTMYECKMX U3BICKAHUI Ha COOTBETCTBYIOLIMX 3Tamax (CTaausX)
OCBOEHUS U UCIIONB30BaHUS TEPPUTOPHIL: pa3paboTKa NPEANPOEKTHOI U IIPOEKTHOM JOKYMEHTALUH, CTPO-
UTENBCTBO (PEKOHCTPYKUMS), SKCIUIyaTallusl 1 JIMKBUAAUKS (KOHCepBaIuA) IPeANpUSTHi, 3NaHUK U co-
OpYXEHHUH.

Hacrosmuit Cson npaBut siBisieTcsl MEPBBIM CTICHIUATA3UPOBAHHBIM JIOKyMEHTOM e IepabHOIO YPOBHS,
perIaMeHTHPYIOIIUM HpPAaBIWIA MPOU3BOACTBA reodUM3MIECKHUX HCCIEHNOBAHMIA, BHITONHAEMBIX B COCTaBE
MHXEHEPHO-TEOJIOTUYECKUX U3BICKAHUN. B CBA3M ¢ 3THM B JOKYMEHTe C(HOpMYTHPOBAHBI MHXEHEpHO-
reoJioryIecKye 3a4aqy, peraeMble reopusHIecKUMI MeTofamu (pasen 6) U IpHUBeeHS! CBEAICHUSA CIIpa-
BOYHOTO XapakTepa o GH3MYECKUX OCHOBAX METONOB (pa3fen 5), HEOOXOMMMBIE IJIaBHBIM 06pa3oM HHXe-
HEepaM-TeoJIoTaM M NPOEKTHPOBLIMKAM, YIACTBYIOUIUM B COCTABICHUM 33aJAHHUI ISt re0pU3NIECKUX UC-
ClIeJOBAHMIA.
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CBOJ ITPABIAJI
CODE OF PRACTICE

HHXEHEPHO-TEOJIOTHYECKHUE U3bICKAHUA
JJI1 CTPOUTEIBCTBA

ENGINEERING GEOLOGICAL SITE INVESTIGATIONS
FOR CONSTRUCTION

1. OBJIACTh ITPMMEHEHHA

Hacrosiuii CBOX IpaBII YCTAHABIUBAET OC-
HOBHEIE TEXHIYECKUE TPeGOBaHUS U IIPaBIWIA [IPO-
HM3BOACTBA reopU3MIeCKUX UCCIeJOBaHUI IIPK HH-
XEHEePHO-Te0IOIMYCCKUX U3BICKAHHAX WISl CTPOH-
TeJbCTBAa, 00ECIIeYNBAIOIIME BBIIIOJHEHUE 00s13a-
TeJIbHBIX TpeGoBaHul, mpexycMorpeHHbX CHull
11-02-96 «MixXeHepHbie M3BICKAHUA IS CTPOM-
tensersa. OcHOBHEIE nonoxeHwst» u CIT 11-105-97
«AHXeHEPHO-TEONOIMIECKIE U3BICKAHUSA LI CTPO-
wrenberpa. OGIIMe MpaBUIa IPOM3BOACTBA paboT».
Yacrs L

Hacrosmupit TOKyMEHT YCTaHARIHBAET COCIaB
M METOIBI [IPOM3BOACTBA FeOU3MISCKIX HCCIIEIOBA-
HU, anpobupOoBaHHEIE ITPY WHXEHEPHO-T€OJIOTH-
YeCKHX H3BICKAHMAX B PAIMYHBIX HEDKEHEPHO-TE0-
JIOTMIECKIX YCJIOBHSIX, B TOM YMCJIC HA TCPPUTOPH-
SIX PAacIPOCTPAHCHUS CIEUUDUIECKUX [PYHTOB U
Pa3BUTHS OMACHLIX TEOJTOTMYECKUX W MHKEHEPHO-
TeO0JIOTMYECKUX IIPOLIECCOB, M IIPEAHA3HAYEH WIS
TpPUMEHEHUS IOPUIMYCCKIMH ¥ PUBHICCKUMIA JTH-~
LiIaMH, OCYIIIECTBIISIIOILIMMY JIESTTEABHOCTD B 001ac-
TH HEKeHEPHBIX U3BICKAHM IS CTPOMTENLCTBA Ha
Teppuropru Poccuiickoit ®eneparmu.

2. HOPMATHUBHBIE CCBLIKH

B Hacrosmem Cpoe npaBil IPUBEICHEI CChLT-
KM Ha CJIeAYIOIHe HOPMATUBHBIC JOKYMEHTBL:

CHull 2.01.15-90 «MmXeHepHas 3a1muTa Tep-
puTOpHii 3MaHMHI U COOPYXEHHUH OT OIIACHEIX Feo-
JIOTMYECKUX IpoueccoB. OCHOBHBIC IIONOXKEHWS
IIPOEKTUPOBAHMSI».

CHuIl 10-01-94 «CucteMa HOPMATHBHBIX
JOKYMEHTOB B CTPOMTENBCTBE. OCHOBHBIE I0JIOXE-
HHUS».

CHull 11-02-96 «HAHxeHepHble W3BICKAHMIA
UL CTpOUTENbCTBA. OCHOBHBIE ITONIOXESHMS».

Jlama esedenus 2004-07-01

CHulT 22.01-95 «['eopm3mka onacHbIX npH-
POIHBIX BO3IEHCTBHI».

CHulT 11-7-81* «CTpoHTeIECTBO B ceiicMUyec-
KHX paifoHax».

TOCT 8.002—86% «I'CHU. I'ocymapcTBeHHBIH
HaJ;30p ¥ BeIOMCTBEHHBIH KOHTPOJND 34 CPEACTBA-
MU u3MepeHHit. OCHOBHBIE TOJIOXEHU».

T'OCT 8.326—89 «I'CH. MeTtponorngeckoe
obecnieucHUe pa3paboTKH, H3TOTORICHMS M 3KCII-
JIyaTaly HeCTAHZAPTH3HPOBAHHBIX CPEACTB H3-
MepeHust. O61LHe MOJIOXKEHUS».

TOCT 9.602—89* «EnuHasi cucTeMa 3aLiuATh
0T Koppo3un U crapeHus. CoopyxeHus IOA3eM-
Hble. O0LIMe TPeGOBAHUA K 3aLIMTE OT KOPPO3UH».

TOCT 12.0.001—82* «CCBT. Cucrema crannap-
ToB 0 Ge3onmacHocTH TpyHa. OCHOBHBIE ITOJIOXE-
HUS».

TOCT 17624—87 «BetoHsl. YIbTpa3ByKOBbIE
METOIBI OIIpeNieIeHUsT [IPOYHOCTH>.

T'OCT 20522—96 «'pyntsr. MeTons! cTaTHCTH-
gecKoit 06paboTKY pe3y/bTaTOB MCITBITAHU M.

T'OCT 21.302—96 «CucreMa NpoeKTHOM BOKY-
MEHTALMM UL CTPOMTENbCTBA. YCIOBHEIE Ipadhu-
YecKHe 0003HAYCHUA B JOKYMEHTALHH 110 MHXE-
HEPHO-TEOJIOTUIECKUM M3bICKAHUSIM».

T'OCT 23061—90 «I'pysTel. MeToms! paguonso-
TOIIHBIX USMEPEHMIT TUIOTHOCTH M BJIAXHOCTH>.

T'OCT 25260—82* «Iloposs! ropHiie. MeTox mo-
JIEBOTO HCIILITAHMS HEHETPALMOHHBIM KAPOTAKEM».

TOCT 25358—82 «MeTtox moneBoro onpeaese-
HUS TEMIIEPATYPLI».

CIT 11-102-97 «AHXxeHepHO-3KOIOIHYecKye
M3BICKAHMA UL CTPOUTETHCTBA».

CII 11-105-97 «AHXeHepHO-Te0IOrHYECKHIE
U3BICKAHUA IS crpouTeibeTBa. Yacte 1. O6ume
MpaBHIa IIPOU3BOACTBA PAGOT».

CIH 11-105-97 «HmXeHepHO-TeONOrHYECKUE
M3bICKAHMSA U1 cTpouTeiberBa. Yacts I1. Ilpasuna

H30anue oduyuanstoe
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TIPOU3BOACTBA paboT B paifoHax pa3sBUTHA omac-
HBIX F€OJIOTHYECKHX ¥ MHXEHEPHO-Te0JIOrM4eckKix
MPOLIECCOB».

CII 11-105-97 «MHxeHepHO-TeoNOrHIECKHE
M3bICKaHus 111 crpoutenberBa. Yacts 111, [Tpasu-
J1a IPON3BOACTBA paboT B paifoHaxX pacrpoCTpaHe-
HUA crieuGpUYecKUX TPYHTOB».

CIT 11-105-97 «MHKXeHepHO-Ie0J0rnIecKue
U3BICKAHMs VTSt cTporTenbeTsa. Yacts IV. IlpaBuna
MPOHU3BOACTBA paboT B paiioHax pacripocTpaHEHUA
MHOTOJIETHEMEP3IIBIX TPYHTOB».

CII 11-105-97 «MHXeHepHO-TeOJOTHIECKHE
M3BICKAaHUA U cTporTeNbeTBa. Yacts V. Tlpasmwia
MPOU3BOACTBA paboT B palioHax ¢ 0COOBIMH NpuU-
POTHO-TEXHOTEHHBIMU YCIOBUSIMU».

CII 11-108-98 «M3pIcKaHHSA HCTOYHHUKOB BOIO-
cHabxeHus Ha 0ase IoA3eMHbIX BOI».

CIT 11-109 98 «3BICKaHHS TPYHTOBBIX CTPOU-
TEJIBHBIX MATEPUAIIOB».

PCH 60-86 «MHXeHepHbIe W3BICKAHUSA IS
crpouTenbeTBa. CeiicMUIecKOoe MUKpPOPAfOHNPO-
panue. HopMsi 1pousBoacTsa paGoT».

PCH 64-87 «rkeHepHBIE U3BICKAHUS ST CTPO-
wrebeTBa. TexHudeckue TpeGoBaHUS K IIPOU3BOICTRY
reopH3UUECKIX PaboT. DIeKTPOpa3BeaKay.

PCH 65-87 «HAHXeHepHble H3BICKAHUSA I
cTpouTenbcTBa. TexHmIecKne TpeGOBaHUA K IIPO-
U3BOACTBY reodu3naeckux pabor. CeiicMruyeckoe
MUKPOPAOHUPOBAHUEN.

PCH 66-87 «mkeHepHble M3BICKAHMA JIISt CTPO-
HTeNbeTBa. TexHIIeckue TpeOoBaHMST K IPOU3BO-
CTBY reodmsmaeckux pabor. CelicMopasBeKas.

PCH 75-90 «AuxeHepHble WU3BICKAHWSA IS
cTpouTtesbera. TexHuyeckue TpeGoBaHus K Mpo-
M3BOACTBY reodusmecknx pabot. KaporaxsHsie Me-
TOIbI».

PJT 153-39.4P-128-2002 (BCH) «MHXeHEpHEIE
U3BICKaHHUA UIS CTPOUTEIBCTBA MAarkCTPAIBHBIX
He(dTETIPOBOIOBY.

«AHCTPYKIIMS IO TPaBUMETPUIECKON pas3Bel-
xe». — M.: Henpa, 1975.

«AHCTpyKIIMsI MO MarHuTopasBeke». — M.:
Hexnpa, 1984.

3. TEPMUHBI U OIIPENEIEHNA

3.1. TepMuHBI ¢ COOTBETCTBYIOIIMMU OIIPENesIe-
HUSIMH, UCIOJB30BaHHEIE B Hacrosimiem Cpoge
TIPaBWI, TIPHBEACHHI B IIPWIOXEHUM A*.

4. OBIIIME NOJNOXEHWA

4.1. Teodusuyeckue KCCAEAOBAHUS IIPH WH-
XKEHEepHO-T€ONOTHIECKIX U3BICKAHUAX SBISIOTCS

* 3pech M Janee B TEKCTE NPU CChUIKAX Ha TYHKTHL K
pasmensl, TabiMuBl M NPUIOKEHUS UMeeTcs B BUAY HACTO-
st CBOA mpasui

2

CaMOCTOSITEJIbHBIM BUAOM paboT cortacHo mn. 5.1
CII 11-105-97 (4actp I). B cootBeTcTBUM C I1. 5.7
CIT 11-105-97 (yactp I) oHM BHIMONHAIOTCA Ha
BCeX crammsix (3Tamax) MpPOeKTHPOBaHHUA B coye-
TaHUH C JAPYTMMH BUAAMM HHXCHEPHO-TeOJ0TH-
YecKUX paboT ¢ LEeAblo:

OTIpeNeIEHUS FEOJIOTUIECKOrO CTPOCHHS MAC-
CHB2 TOpPHBIX ITOPOJ;

BbISIBJICHHS TEKTOHUIECKUX HApYIIEHUIA, B TOM
quciie aKTHBHEIX, 30H MTOBBIIEHHON TpelIHHOBA-
TOCTH U OOBOXHEHHOCTH;

OIpeesIeHUs TIyOHHBI 3aieTaHUsI YPOBHSI IO~
3eMHBIX BOJl, BOIOYIIOPOB, HAIIpaBICHUA HABIKE-
HMS MIOTOKOB MOA3EMHBIX BOJ, & TAKXE THAPOreo-
JIOTMYECKUX MApaMETPOB IPYHTOB ¥ BOZOHOCHBIX
TOPH30HTOB;

OIpeNe/ICHUs COCTaBa, COCTOSIHUSA U CBOMCTB
TPYHTOB B MacCHBE M UX U3MEHEHHIl BO BPEMEHH;

BBISIBIEHUS. U H3YyUE€HUA I€OJIOTHYECKUX IIPO-
LIECCOB M MX M3MEHEHNit BO BpeMeHH;

TIpOBEICHUsI MOHUTOPWHTA ONACHLBIX I'eOIOTH~
YECKUX ¥ MEKEHEPHO-TEO0JI0MHIECKUX MPOLIECCOB;

celficMHIecKoro MUKpOpaiOHMPOBAHUSA TEPPH-
TOPHH.

4.2. Tlpu u3BICKaHMSX I pa3paboOTKH IIpes-
NIPOCKTHOI NOKYMEHTallM¥ Ha GOJBIIMX IUICIMA-
IsX (Tpaccax 3HAYUTENHHOU MPOTSIKCHHOCTH), B
paiioHaxX C pa3sBHTHEM OIIACHBIX UHXEHEPHO-Te0-
JIOTUYECKHX MPOLECCOB M B OCOOBIX YCIOBUSAX
(enpd, nonpabaTiBaeMble ¥ YpOAHU3UPOBAHHBIE
TEePPUTOPHH), 4 TAKXe I[P MOHUTOPHHTE BO3MOX-
HBIX U3MEHEHU I€0IOTHYIECKOil, reOKpUoIoruiec-
KO ¥ DKOJIOrAYeCcKOit 00CTAHOBKH re0pu3MICCKHE
HCCNICXOBAHMSI PEKOMEHIYETCSI BEIIONHATE B CO-
CTaBe MePBOOYCPENHBIX paboT.

4.3. Teodusnyeckue UCCASIOBaHMS 06IaIAI0T
pAOoM OCOOEHHOCTEH, BBRIECHSIONIMX HX Cpemu
IPYTUX BUIOB UHXECHEPHO-TEOOTHYECKHX UCCe~
IOBaHMIL:

HoJIy4yaeMas ¢ UX IOMOIUBIO UHbOpManus Ho-
CUT MHTEIrpajbHEI XapakTep, T.. OTHOCHTCA K
olpeneeHHOMY 00BbeMy (a He K «TOYKe») IOpoj;

reopu3MYECKUe METOXBI ITO3BOJAIOT MPOCie-
XUBATh FEOIOTHYIECKIe IPAHUIIBI HETIPEPHIBHO;

B psfie cryyaeB HHGOPMaUA O XapaKTEPUCTH-
Kax MaccuBa MOXET OBITh IONyYeHa MpeHMyLIe-
CTBEHHO C IIOMOMIBIO TeOhM3MIECKUX METOOB (Ha-
TIpUMED, OLIEHKa HEOTHOPOIHOCT MacCHBa, OIpe~-
IedeHue TMHAMIIECKIX MOAYJIEH YIIpyrocTH);

reodusygecKuie MCCIeIOBAHUS B GONBIIMHCTBE
clIyqaeB TpoBoAITCS 6e3 HapylIeHUS CIUIOITHOCTH
HM3y4aeMOii TeOIOTNYEeCKON Cpellbl 1 MOTYT BBIIION-
HATBCSL MHOTOKPATHO (C JIt00oi 3aaHHO# mepuro-
IUYHOCTHIO) Oe3 H3MEHEHUS YCIOBUI HAOIOTEHN,
YTO TI03BOJISIET 3P deKTHBHO MCIIOIb30BATh MX IS
TIpOBEPKH Iony4yaeMoit HHGbOpMaIMK 1 IpoBeeHUs
MOHUTOPYHTA U3MEHEHUI T€OJIONIECKOM CPELBL;
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reoduanieckue HAONIONEHMS TIO3BOJSHIOT OLie-
HUMBAaTh COCTOSIHME IOPOJ Y JIOKAJIN30BaTh Y4acT-
KM IIPOrHO3HPYEMOTO €ro U3MEHEHMSI (HalpuMep,
HaNpSDKEHHE, CIUIOUIHOCTD, BIAXHOCTh U Mp.);

reodms}mecxne HCCIIeAOBAHUS ITO3BOJISIOT
TIPOM3BOAMTH TUCTAHIIMOHHBIE HAOMIONEHHs, B TOM
qHcie B Ipolecce MOHUTOPHHIA,

reopusMIecKUe UCCACTOBAHUSA ITO CTOMMOCTH
M CPOKaM BBHIITOJIHEHUS BO MHOTHX CITy4asxX Ipen-
MOYTHTEAbHEE FOPHOMPOXOAYECKHX, ITOJECBBIX
ONBITHHIX ¥ JPYTAX BHIOB M3BICKAHMIL, OCOOEHHO
Ha CTaguu 0GOCHOBAHUSI UHBECTHIIMIA.

4.4. HeoGXxoauMBIM YCIOBHEM IPHMEHEHUS
Jobdoro I‘COCI)KBH‘IGCKOI‘O METOAA ABMSIETCA HAXH-
yye ruddepeHIHALME UCCAeAyeMbIX Cpex 1o ¢u-
3WYECKUM CBOICTBAM, NOCTATOYHOM JUISI €e yCTa-
HOBJICHUS C TIOMOIIBIO UMEIOINHXCA TeXHHIECKHMX
CpenCTB.

4.5. Teoduanyecke MeTONB! JTOMKHEI GBITH
06eCIeyeHHI:

COOTBETCTBYIOLIEH aImaparypoi, TOUHOCTb KO-
TOpOM JOJDKHA 0OECHEYMBATh pEIlEHUE ITOCTaB-
JICHHO} 3aja4y, ¢ ITOMHBIM KOMIUIEKTOM HeoOXo-
TUAMOTO 00OpYIXOBAHMS;

KOPpPEKTHBIMM CUCTEMaMU HAOIONEHUH B pa3-
JIMYHBIX YCIOBUSIX TPOBEICHUS MCCIICIOBAHMIA;

HaleXHBIMHM CIIOCOO0aMU HMHTEPIIpeTALliMd pe-
3yJIETATOB U3MEPEeHMIA.

4.6. Teodusuueckre METOABI 110 U3YyYAEMBIM
dusHIecKUM TTOJISIM U MX IIPHPOJIE,  TAKXKE CBO-
CTBaM IPYHTOB IOAPA3ACAIOTCT Ha!

2JIEKTPOMAaTrHUTHEIE;

CECMOaKyCTHIECKHE,

MAarHuTOMeTpUYecKue;

rpaBUMETPHUYECKUE;

sIepHO-(pU3NYECKHE;

rasopo-oMaHallMOHHBIC,

TePMOMETPHIECKHE.

4.7. Teodusuvueckne METOIEI IO TEXHONOTHSIM
(Buny) HAOMONEHMIA MOAPA3ACIIIOTCA Ha:

aIPOKOCMHICCKHNC WIH AHCTAHIIUOHHBIC,

Ha3eMHEIE;

aKBaTOPHANBHEIC;

CKBAXWHHBIE;

TIO3¢MHBIE;

JnabopaTopHEie;

CMEIIAHHKIX TEXHOJIOTHM.

4.8. Cokpamennsie Ha3BaHUS reobU3TISCKIX
METOJIOB, UCIONb3yeMBIE B HACTOSIILEM JOKYMEH-
Te, MpHBEJCHbI B NpIIoxeHud b. Meronp! reo-
du3HIecKNX UCCACIOBAHMTIA M KPaTKas XapaKTepH-
CTHKA reothU3MIeCKIX METOOB IPHBEAEHBI B IIPH-
noxenusx Bu T

4.9. B Tex cirygasix, KOra IOCTABIeHHAs HEKe-
HepHO-TeoJlorMueckas 3amada (m. 4.1) He Moxer
OBITh OTHO3HAYHO pelIeHa OMHUM U3 reodnzHyec-
KHX METOJIOB MJIH €€ pellieHHe TpeGyeT MOMOIHH-

TeJIbHOM TIPOBEPKH, CNELyeT WCTOJb30BaTh KOMII-
Jiekc reopH3MYecKX METONOB, BKIOYaroLmii 1—2
OCHOBHBIX METOA M BCIIOMOIaTeNbHbIE METOIbI,
BHIGHpaeMble 10 Pe3yNbTaTaM paboT, UCHOJB3YIO-
HIMX OCHOBHEIE Metofb! (npivtoxenue IT).

OCHOBHBIMU SIRJIIIOTCSL METOBI, KOTOPHIE MO~
IYyT pelIaTh 3afaYy CAMOCTOSITEIbHO U OCHOBAHEI
Ha CyLIECTBEHHOM pasINYMU KOHTAKTHUPYIOILIUX
TOPOJ. O CBOMCTBAM, OMpEAEIIOIUM CTPYKTYPY
U MHTEHCHBHOCTD UCCIEAYeMOro MOJIS.

BcnoMoratenbHble MeTONEL, KaK IPaBWio, HE
PeIaloT 3a0aYH CAMOCTOSITENILHO, a IPUMEHSIOT-
¢4 Uil yTOYHEHMs pelleHHi, HalIeHHBIX ¢ Io-
MOIIBI0 OCHOBHBIX MeTomoB. HX mpumeHsioT Mt
YTOYHEHHUSA UPYPOJIbl FeoPU3MYSCKUX aHOMAIHHA,
JeTaM3aIMy FeOMETPUM Ie0IOTHYECKUX OOBEKTOB,
MTOJY9CHUS JOMOMHUTEIHHBIX XaPaKTEPHUCTUK U3y~
qaeMoi cpenpl.

4.10. OCHOBHRIMH MOKA3aTENSAMU, KOTOphIe
BJIMSIIOT 114 BRIOOD pAITHOHAILHOIO KOMILIEKCA Me-
TOROB, SBJSIIOTCS:

UHGPOPMATUBHOCTE METOA2 10 OTHOILUCHHIO K
pelraeMoi 3aj1a9e B KOHKPETHRIX HHXCHEPHO-T€0-
JIOTHYECKUX YCHOBHSIX;

CTOMMOCTD paboT, BIIOTHIEMbIX JAHHEIM Me-
TOZOM, ¥ €T0 IPOM3BOAUTEIBHOCTD, OUPENeTIO-
Ias cpokm pabor;

KOIMYECTBO OOCIYXHUBAIOIIETO IIEPCOHANA;

TPYIXOEMKOCTh M CIOXHOCTh 00pafoTku pe-
3yIBTATOB HAGIIONEHMIA.

4.11. TIporpamma reopu3nIecKIX HCCIIEA0Ba-
HMii, SBISIOIAACS COCTABHOM YacThiO Mporpam-
Mbl HHXXGHEPHO-T€OIOTHYECKHX U3BICKAHMIA, pa3-
pabaTeiBaeTCS HA OCHOBAHUM TEXHUIECKOro 3a1a-
HMS 3aKa34YHKa ¢ yIETOM COOpaHHBIX MaTepHalioB
no reopU3U4ecKoil H3YICHHOCTH TEPPUTOPHH, a
TaKXKe MaTepHAJIOB MHXCHEPHO-TCONOTHIECKUX U
THAPOTCOIOTHYECKNX HM3BICKAHMIA IPOLLIBIX JIET,
BHITOJTHEHHBIX HA HCCHeAYEMO TEPPUTOPUH, YUK
B AHAJIOTHIHBIX YCIIOBHSIX HA MPHIETAIOLIMX yYac-
TKaxX (TeppUTOPHSIX).

ITpu paspaboTke mporpaMMbl reoPpU3ITYECKHX
HCCIeNoBaHuU# popMuUpyeTcs anpropHast GU3MKO-
reoNornyecKas MOAEb HCCAeAyeMOlt TEpPUTOpUH,
B COOTBETCTBHH € KOTOPOM H C YIETOM KATSTOPUH
CIIOXHOCTH UHXCHEPHO-TCONOTMYECCKHX YCAOBHIA
(mpunoxenue b CII 11-105-97 (vacrs 1)), a Tak-
K€ B COOTBETCTBHM C NpmWIoXeHnIMH B u I
HAMEYaIOTCsl COCTaB, OObEM, METOMUKA M TEXHO-
Jiornd reopH3NIECKUX UCCIeROBAHMIA.

B ciryyae, xorma reodH3sHIecKrde HCCHEHOBA-
HMSL IIPOBOASATCS KAK OTHENBHBIH CaAMOCTOATENb-
HEIA B paboT, MporpaMMa COCTABIIETCS TONBKO
Ha reodusmdecKue paboTh ¥ UCCHAEHOBAHNAA.

4.12. Mporpamma reopu3HIecKux Ucc/iefoBa-
HUYU TOJDKHA OBITH yBA3aHA IO 33/a9aM, CpOKaM 1
ofbeMaM ¢ IporpaMMaMH IPYTHX BUXOB H3bICKa-

3
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HUIf Bo M3bexaHue NyOIMpoBaHUS WIH LIS 3KO-
HOMUY BPEMEHH U CPEe/ICTB Ha TPOU3BOLCTBO U3bIC-
KaTeJbCKUX paboT.

4.13. Ilpn npou3BoaCTBe reOPU3MYECKHUX HC-
CIIEIOBAHMI HEOOXOAMMO COGMIONATh TEXHUYECKHE
TpeGOBAHMS, UATOXEHHBIE B HOPMATUBHEIX HOKY-
menTtax: PCH 64-87 s anexrpopassenku, PCH
66-87 mst ceiicmopassenxku, PCH 75-90 mist xa-
POTaXHBIX paboT, «AHCTPYKUHM MO rpaBUMeET-
pHUYecKoii paspeKe», « T[eXHMYECKOR MHCTPYKLIMU
0 MAarHUTHOI pa3BeaKe».

4.14. Cpepcrsa HamMepeHUii, UCHONb3yeMBIE I
BBIMOJIHEHHUS Te0(pU3NIESCKUX UCCHENOBAHMM, HA
OCHOBaHMHM 3aKoHa Poccuiickoit ®Pemeparun «O6
obecrie9eHIY eAMHCTBA U3MEPEHMI» JOJDKHBI GBITH
aTTeCTOBAHBI Y IIOBEPEHBI B COOTBETCTBHH C Tpebo-
BaHWsIMU HOPMATUBHBIX JokyMeHToB I'occranmapra
Poccun (TOCT 8.002*, TOCT 8.326 u ap.).

OpraHu3aly, BEITOTHSIOLIUE reodU3IrdecKue
HCCIIeJOBAHMUS, JOJDKHBI BECTH YIET CPEICTB U3Me-
peHHUIA, IIOIIEeXAIIMX [TOBEPKE B YCTAHOBJICHHOM
MopsiIKe.

4.15. Ilpu BEOTIONHEHUU reodU3MIECKUX padoT
IOJDKHEBI coOMoOaaThesl TpeGOBaHUSI HOPMATUBHBIX
IJOKYMEHTOB ITO OXpaxe TpyzAa, 00 YCIIOBUSIX COOITIO-
ICHUS ITOXApHOH 6e3011aCHOCTH M OXpaHe OKpYXa-
toweit mpupoaroit cpexst (FTOCT 12.0.001* u np.).

5. METOAbI TEOPU3NYIECKUX
NCCIETOBAHUH

5.1. DaexTpOMArHATHBIE METOABI

5.1.1. DeXTPOMArHUTHBIE METOLbI, OCHOBAH-
HbIe Ha U3YYEHNH €CTECTBEHHBIX H UCKYCCTBEHHO
CO3[aBaeMbIX 3JEKTPOMATHUTHBIX IOJNEN pa3Ing-
HOTO IPOMCXOXIEHMS, BKIIOYAIOT METOIHI ecTe-
CTBEHHOI'O 3JIEKTPOMAIHHUTHOTO I10JIsI, METOHBI IO~
CTOSHHOTO (MM HH3KOYACTOTHOTO) TOKA M METO-
IbI IEPEMEHHBIX JIEKTPOMATHHTHEIX IONER

Memoodwt ecmecmeennozo
IAEKMPOMAHUINHKOZ0 NOAR

5.1.2. Memoout ecmecmaentozo 31eKxmpu1ecko2o
noaa (meronsl EIT) anekTpoxuMudeckoro U siex-
TPOKMHETUYECKOTO IIPOUCXOXACHUST OCHOBAHBI Ha
CBSI3H 3JIEKTPONOTEHIHANOB 3TUX MOJNel ¢ Ha-
MPaBIeHHEM H HHTEHCHBHOCTBIO COOTBETCTBYIOLLMX
nponeccos. Ha u3yueHUu noneit 3AEKTPOXM-
MUYECKOTO IPOMCXOXACHHUS OCHOBAaHBI CITOCOOBI
oOHapyXeHHsI ¥ JOKANU3aMU B IIPOCTPAHCTBE
MECT KOPPO3MH META/UTMIECKHMX KOHCTPYKLMIA WK
MX 3JIEMEHTOB, & TAKXE MECT OKMCIUTEIbHO-BOC-
CTaHOBUTE/IBHBIX PEAKIIHH, MPOTEKAIOIIUX B IIOPO-
Jax. Ha usygeHuu moseit 9JeKTpOKMHETUYECKOTO
TIPOUCXOXIEHMS, OOYCTOBIEHHBIX TUPPY3HOHHO-
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ancopOUUOHHBIMY U GYIBTPALMOHHBIMH ITPOLIEC-
CaM# B IOPOAAX, OCHOBAHBI CIIOCOOBI OOHApYXe-
HUA MECT IUTAHUS, PUILTPALIHU M PasTPY3KH ec-
TECTBEHHBIX K TEXHOTEHHBIX BOI.

B merone EIl mpumeHsiores aBa crocoba Ha-
GoneHmii: criocod MoTeHLMaNa, Korua Ha Kaxnoi
TOYKE H3MEPSIOT MOTEHIHAI II0 OTHOICHHIO K
KaKOH-1M00 o011Iel TouKe npodwist WIK IUIOILAL-
KM, 4 crocob rpajueHTa NoTeHUMaNa, Ipu KOTo-
POM HU3MepseTcs Pa3HOCTb HOTEHHMANA MEXIY
coceJHUMM ToYKaMu. MIHTepnpeTaLus, KaK npaBH-
JIO, BHIIONHSETCA Ha KAYSCTBEHHOM YPOBHE.

Kaporax nmoTeHnuaioB cooCTBEHHOM MONSpH-
sauun (IIC), wm3yvatoniuii noxs Toil Xe IPHPO-
Ibl, ITO3BOJISIET BRIEJATH CyXMe M BONOHOCHEIE
TUIACTHI, 30HBI MUHEPANU3ALMHA U T.IL.

5.1.3. Memod ecmecmaenroeo umnynvcrozo 3aex-
mpomaznumnozo noas (EUDMII3) ocHoBan Ha
BOSHMKHOBEHHH JIOKAIBHBIX JIEKTPOMArHHTHBIX
NoJIeH NPU MEXaHO-3JIEKTPHYECKUX Nipeobpa3oBa-
HUAX TOPHBIX IIOPOX IIOZ, BO3AECHCTBHEM MEXAHU-
YeCKMX Harpy3ok. Jacrora 3ieKTpOMATHHUTHBIX
HMIIYJIECOB SIBJIAETCS MHONKATOPOM MPOIIECCOB
JecdopMaLy B CKPBITOM CTaMU MX pa3BUTHA, ITO-
3BOJISISL JIOKATH30BATH MECTa ITOATOTABIMBAEMBIX
HAPYUIEHUH CIDIONIHOCTH.

Memoost nocmosnnozo (ruskonacmomnozo) moxa

5.1.4. Memodu conpomugaenus ocHOBaHBI Ha
U3YYEHMU [IOJIS, CO3TABAEMOTO B MACCHBE HCKYC-
CTBEHHEIMM MCTOYHMKAMM IOCTOSTHHOTO WIM HU3-
KOU4CTOTHOIO MEPEMEHHOIO TOKA, IMPOITYyCKAEMO-
IO MeXIy OUTAIOLMMU 3JIEKTPOfaMI — 3a3eMiie-
Husimu. MsmepsieTcs cuiia 3Toro ToKa W Hanpsoke-
HME MeXIy NPUEMHBIMM 3JIEKTPORAMH, IO 3Have-
HESIM KOTOPBIX C YYETOM TeOMETPHYECKOro Koad-
$UIMEHTa YCTaHOBKH PACCYHTHIBACTCA KAXYLIEECK
conporupicHue (p,), ABIMIOIIEECS MapaMeTpOM
3/IEKTPUYECKOIO IOJ5I, KOCBEHHO XapaKTEePU3YIO-
MM HMCTHHHBIE 3JIEKTPUICCKHE apaMeTphl reo-
norudeckoit cpensl. Ilpm sToM yBemmieHue reo-
METPHIECKUX Pa3MEPOB YCTAHOBOK BEJIET K YBEJIHM -
YEHMIO TIyOMHHOCTH MCCIICROBAHMIA.

TIpu u3MepeHUsAX HANPSDKEHUS IMEKTPHYECKO-
Io ITOJIS B PAIMYHBIX a3UMYTaX BO3MOXHO H3y4e-
HHE IPOCTPAHCTBEHHOH CTPYKTYPHEI IPYHTOBOIC
MaccuBa. MeTogamu, MCIONB3YIOIMMM 3Ty BO3-
MOXHOCTb, SIBJISTIOTCA: METOJ, ABYX COCTABJISIIOLLUX
(MAC), MeTon BEXTOPHBIX M3MEPCHWI 3MEKTpH-
qyeckoro nosi (BUDII), KpyroBbie HaGIIOAEHHUA.

OCHOBHBIMH ¥MCIIOJb3YeMbIMHA MOXH(HKALIHS-
MU METONA COIMPOTUBICHHUS SIBISIOTCS JIEKTPO-
npodwmposanue (DI1) U BepTUKAIGHOE 3ACKT-
pudeckoe 3oHgupoBanue (BD3), BeOIOMHIEMBbIE
Ppa3iNYHBIMI YCTaHOBKAMHU. [yOnMHHOCTE MeTOna
COMPOTUBICHUS OLIEHUBAETCSA 11O NMpIoxeHmo I1.
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5.1.5. Onextponpodunuposanne (DI1) BHI-
TIOJIHSIETCS TyTeM IIPOU3BOACTBA M3MEPEHHI C
IIOMOILBIO HEU3MEHSEMOM YCTaHOBKHU C BhIOpaH-
HBIM 1IATOM IO IpodiIio.

DeKTpoIpOPIIHPOBAHHE MOXET BBITIONHATh-
¢ B Pa3iiMYHbIX MOTUPHUKANMSIX, MMEIOIIMX CBOU
MPEeHMYLIECTBA ¥ HEXOCTATKH B 3aBUCHMOCTH OT
CTOSIIUKX 33124 ¥ YCIOBMM MX peIIEeHUs: CHMMET-
puyHoe getsipexanekrpognoe (CIII), msyxcro-
POHHEE TPeX3JIeKTPOAHOE — KOMOMHMPOBAHHOE
(KDIN), munomnsHoe nsyxcroponHee (IBII). Bce
3t MorudHUKaMKY MOTyT OBITh HCIIONB30BaHBI B
papuanTe nByx cocrapigionmux (B3I MIC). Onxo-
BPEMEHHOE MCIIOIb30BAHUE HECKONBKIUX PA3HOCOB
MO3BOJIAET HPOM3BOAMTh HCCIEHOBAHUS Ha He-
CKOJIBKHX YPOBHSX IMyOHH. Yalie Bcero IpuMeHsi-
eTCs IBYXpA3HOCHOE 3JIEKTPOIpOoGHIMpOBaHHE.

IlepeuyrbM pesyabTatoM D11 aensmores rpa-
(HKH KaXYIIErocs 3MEKTPHIECKOrO CONPOTHBIIE-
HuA (p,) BIOJb MPOQMIA HAGIIONEHHIA.

HuTepnperaiusa pes3ynstatoB JII maer Bo3-
MOXHOCTb OIIpEieICHHS MOJIOXKECHUS B IIaHe Ipa-
HHII IOPOX, UMEIOLIMX Pa3HOE YACHABHOE SMEKTPH-
yeckoe conpotusicHue (YOC).

TIpu ucmons3opanuu DI B Momuduranmm
MJC Bo3MOXHA OIEeHKA A3UMyTa MPOCTHPAHUS
U3YJaeMbIX IPAHMIL, 2 B GJIATONPUATHEIX YCHOBUSX
¥ DIYOMHBI UX 3aieranus no npodumo. B Merone
BUSII npexmeToM MccxenoBaHMlk B MEPBYIO OYe-
penb SBISeTCH OIpelesieHNe MECTOHONOXEHHUs
00BbexTa, CO3NAIONIET0 AHOMAIIMIO.

5.1.6. Bepmuxaavroe snexmpuvecioe 30n0upoaa-
Hue (BD3) BIIIONHSETCS ITyTeM IIPOU3BOICTBA U3-
MepeHMH KaXYIUXCs CONPOTABNEHUH p, TIPH U3-
MEHAIOLIMXCS IMHEHHBIX pa3Mepax H3MEpUTEbHOK
ycTaHOBKM. PesynbratoM sisnsiores: Kpussle BO3,
TpECTABIAIONME coGo rpadbuKy 32BUCUMOCTH P,
OT ZeHCTBYIOLLETO PACCTOSTHUS M3MEPUTENIBHOM yC-
TaHOBKH (pasHoca — 7). B3, BHIIIOJHIEMEIE B He-
CKOJIBKHX a3MMYTAaX (1P HEU3MEHHOM ITOJI0XEHHH
LIEHTpa, HOCAT Ha3BaHue KpyroBbix BB3-(KBD3).
Ipu UCTIOIB30BaHUH TUIIOJBHEIX U3MEPHTETBHBIX
YCTaHOBOK METOI HMeeT HAa3BaHHe THUIIOJLHOrO
3IeKTpHIecKoro 3ouauposanust (I93).

BepruxanbHble 3meKTpHYecKyue 30HAUPOBAHUA
BBIIOJIHSIOTCS KK B OTAE/IBHBIX TOIKAX HITH IT0 ITPO-
wiaM, Tax ¥ IO TIOLNANHA HA TIOBEPXHOCTH CYIIX
WU Ha akBaTopysX. [TyOMHHOCTD UCCTeNOBaHMIA U
paspelnaoiias CriocoGHOCTh METOAA 3aBUCHT OT CO-
OTHOILIEHHSI CONPOTHUBICHUN MOPOX Ha UX IrpaHu-
L{aX ¥ OT pa3MEPOB U3MEPUTEJIHHON YCTAHOBKH.

Hurepnperanysa Kpupbix BO3, BeImonHAeMas
PasIMYHBIMU CHOCOGAMU (IATETOYHBIM, METOLOM
oaGopa, ¢ MOMOIIBIO PA3IIIYHbBIX KOMITBIOTEPHBIX
MporpaMM, METOROM OCOOBIX TOYEK), IIO3BOJIAECT
onpenensats YOC mopox ¥ TMONOXEHUE B IIPO-
CTPAHCTBE I'PAHUL TIOPOL.

o 3navenuam YOC, ucronbsys ycraHOBJIEH-
HbIE CBS3M 1 3aBUCUMOCTH, BO3MOXHA OLICHKA I1a-
PaMETPOB COCTaBa ITOPON, MX CTPOCHHUS, COCTOS-
HHS ¥ CBOMCTB.

5.1.7. B modugurayuu deyx cocmasasrousux me-
moda B93 (B®3 MIC), ucnonp3yeMoro s 1o-
JygeHust “”HGOpMaLMy 0 TOPH3OHTAIBHO HEOIHO-
POIHEIX Ie03JIEKTPUYECKUX MACCHBAX, KPOME Tpa-
IHLMOHHBIX M3MEPEHMI p, MPOH3BOMAT H3MEpe-
HUA Pa3HOCTH MOTEHUHANOB B IPUEMHOM JIHHUH,
PACITIOJIOXEHHON NepHeHAUKYIAPHO OCHOBHOM
H3MEPHUTENILHON YCTaHOBKE.

Hurepnperanus kpusbix B93 MIC npon3sso-
JTUTCS C TIOMOIUBIO CHENHATBHBIX HOMOTpaMM U
TIO3BOJISIET ONPERENISITh HE TONBKO YOC, MOIIHOCTD
H DIyOMHY 3aJeraHHs TeOIEKTPUIECKUX TPaHHMII,
HO 3JIEMEHTHI MX 3aJIeraHHA.

5.1.8 Becxonmaxmmoe anexmpuieckoe 30HOUpo-
6aHue, BHIIIONHAEMOE HA HU3KHX 9aCTOTaX ¢ MpH-
MEHEHHEM CHEeMMAIGHBIX EMKOCTHBIX JIEKTPOAOB,
HCIIONIB3YETCS B YCIOBUSAX, I/Ie OCYMIECTRIEHIE 3a~
3eMIeHMs 3aTpynHeHo (mpu paborax 3uMoil, Ha
CKANbHBIX TIOPOJaX, TBEPHBIX NOKPHITHAX). B 3Toi
Momudmkanuu BO3 upuMendercs ycraHOBKa TO-
9eTHOro 30HAUPOBAHMSA, B KOTOpOoil PHKCHpyeTCH
MIOJIOXEHKE OIHOTO MUTAIOWIEro eKTpoAa (BTo-
poii pacnionaraeTcsl B «0ECKOHEYHOCTH»), @ IpUEeM-
HB Aunoab nepemenaercs. Ilpu nmpodmmbHBIX
HaOMmogeHUsIX, KOTA coceHUe YCTaHOBKM Nepe-
KpHIBAIOT Pa3sHOCAaMK APYT APYTa, TOUEYHHIC 30H-
JUPOBaHMS TEPECYHTHIBAIOTCS (TpaHCHOpMHEPY-
10TCA) B TPEXINEKTPOAHBIE U WHTEPIPETUPYIOTCS
OOBIMHBIM CIIOCOOOM.

5.1.9. Dnexmpuueckas momozpagusn, sEnMOLIA-
sicsi MomduKalHeit Merona BO3 ¢ Hcmonb3oBaHMeM
MHOrOKaHaNbHbIX (MHOTO3JEKTPOILHBIX) yC-
TaHOBOK, NMPUMEHSIETCS NPH AECTAIBHBIX HCCIeN0-
BaHMAX ABYMEPHO HEOIHOPOHBIX pa3pe3oB. B 31oit
Mopudukauuu BD3 Brons npodmwis Habmonxe-
HHM yCTaHABJMBAaeTCs HaGoOp 3JNeKTPONOB, pac-
ITOJIOXEHHBIX Ha PABHBIX paccrostHusX. IIpu atom
2JIeKTPOJBl MHOIOKPATHO MCHONB3YIOTCA B Kaue-
CTBe KaK IPHEMHBIX, TAK H ITHTAIOUIMX.

O6paboTKa ¥ MHTEpIIpEeTALUsT JAHHBIX 3JIeKT~
pugeckoi ToMorpadum BegeTcs ¢ OMOIIBIO CITe-
HHUAIBHOTO NMPOrpaMMHOIO 00eCIIe eHHUSL.

5.1.10. Kapomaxc conpomueaenuti (KC) Bpion-
HSIETCSI ITyTeM IIPON3BONCTBA M3MEPEHMIL CHUTHI TOKA
B IIATAIOLIEH K HANPSDKEHUS B IIPAEMHOM JIMHUAX
¥ BBIYMCICHUS KaXYUIUXCS COIPOTUBNCHHH p,
Mopon, IPH IepeMeleHNY H3MEPUTENbHOM yc-
TAHOBKM (30HIA) BOOJb CKBAXUHEL.

O06s13aTeNIBHBIM YCIOBHEM BBUTOJIHEHHUSI KApo-
Taxa MeronoM KC sirnsieTcs oTcyTCTBHE 00CaIHbIX
MeTtautmyeckux Tpy6. KoHTaKT MUTAIOIIMX X IPH-
€MHBIX 3JIEKTPOLOB C TPYHTOM (CTEHKOH CKBaXu-
HBI) OCYILUECTBIsSIETCS MU0 Yepe3 KUAKOCTh, 33-
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MOJMHSIOIYIO CTBOJI CKBAXMHBI, JHOO (B CyXHX
CKBAXXHH2aX) MyTeM CIELIHATBHOTO MPYKIAMA JJEK-
TponoB K creHke. [Ipn paGorax B cKBaXHMHAX, 3a-
MOJTHEHHBIX BOAO, H3MEPEHHS MOTYT BBITIONHST-
CsI HeIIPEPBIBHO B Hponecce nepemeieHus (mox-
HSTUS WM OIYCKAHMS) 30HMA, B CYXHMX CKBaXH-
HAaX M3MEPEHMUs! BHITOJIHAIOTC B TOYETHOM PEXHU-
Me. PeaynbTaToM KapoTaxa SIBISTIOTCS KAPOTaXHbIe
Juarpammbl (TpaduKy 3aBHCHMOCTH p, OT [IyOH-
Hol). Ilpu HHTEpIIpeTaLlMK KAPOTAXHEBIX AUarpaMM
onpenesieTcs MoNoXeHe TPaHuLL TIopol, Iepece-
KaeMbIX CKBaxXuHoit, ¥ ux YIC.

5.1.11. boxosoe xapomaxcnoe 30HOUpOGaHue
(BK3) BbimonHsieTcs IyTeM OINpeNeeHUs p, B HC-
CJIEAYEMBIX TOYKAX CKBAKMHEI IPH KCTIONB30BAHUH
Habopa 30H10B PA3TMIHOIO pasMepa. B pesyabrare
KOJTUYECTBEHHO XAPaKTePU3YETCs Te0IEKTPIYECKOe
CTpOEHHE OKOJIOCKBAXHHHOIO IMPOCTPAHCTBA HA
PAAIHBIX PACCTOAHMSAX OT CTBOJIA CKBAXHHEL DTO
NO3BOJISIET CYIUTh O IIyOHHE NMPOHUKHOBCHUA B
IoponEl OypOBOTO pacTBOPa U YAEIBHBIX CONPOTHB-
JICHHSIX TTOPOI, BCKPBITHIX CKBAXKMHO}A,

5.1.12. Tokoeuiii kapomaxc BEIIONHAETCS B CY-
XHMX CKBaXWHAX IyTeM H3MEepeHHMS CHIbI TOKA B
nHTaoouleif ey NpH nepeMemeHud 3ouAa. [Ipu
3TOM OIEHHMBAETCHA ITOJOXKEHUE TDAHHIL IIOPOK,
00ECIIeYNBAIOIINX PAIMYHEIE YCITOBMS 323¢MICHHSA
MHTAONIETO SJIEKTPOIA M, COOTBETCTBEHHO, CHIA
TOKA.

Monuukanyeii TOKOBOTO KapoTaxa SIBISIeTCS
anexmpodunamuveckoe 30ndupoeanue (DI13), Koto-
poe COBMEILIAET TOKOBEI KAapoTax ¢ AMHAMUYEC-
KMM 30HAMpoBaHueM. O0a MeToa MCCIeTOBAHUSA
BBITOJTHAIOTCA OTHOBPEMEHHO CSIMHBIM HM3MEpH-
TeJILHBIM 30HIOM — CKBAXXUHHEIM CHApPSANOM.

5.1.13. Peszucmusumempusn (Pe3) siBasercs
MeTomoM orpeaeneHus YOC cpenbl (IpyHTa WK
XHMAKOCTH), IIOMEIAEMOi B CIIELMAITBHYIO dopMy
(pe3UCTUBUMETp), CONEPXKAILYI0 B KOHCTPYKIIMH
NMUTAIOIHME U IIPUEMHEBIE 3JeKTPOXEI, IyTeM W3-
MEpEHUT CWIbl TOKA M HaIpsoKeHusl. Bo3aMOXHBI
BapUaHTHl M3MEpPeHU MPH IOMEIUCHUH U Hepe-
MeELICHHH Pe3UCTHBUMETPA B HCCIEAYEMOM BOXO-
€Me WK cTBojie CKBaXuHbL. I1o uaMepeHHOMY 3Ha-
qeHHI0 YBC U MMEIOIHMCA KOPpesLHOHHBIM
CBSI3IM €r0 C [TapaMeTpaMu COCTaBa IOPOH, MM-
HepaJM3allved XUAKOCTA OLICHUBAIOTCS 3TH Xa-
PaKTePUCTHKY, OOHAPYXMBAIOTCS YYaCTKM H3Me-
HeHHs. MUHEPAIH3aLUK BOJHI B HCCIEAYEMOM BO-
ZIoeMe WU CKBAXUHE, CBUAETENHLCTBYIOILHE O pa3-
rpy3Ke IOJ3eMHBIX WM TIONTOMLEHNH ITOBEPXHOC-
THBIX BOH, 2 TAKXKE O HAIMYMU MCTOUYHHKOB 3ar-
PSI3HEHHS.

5.1.14. Memod sapsocennozo meaa (M3T) no-
3BOJIAET U3YYaTh pacipeieNcHHe ITOTeHIIMAaNa HIH
TpagMeHTa MOTeHIMala Ha ITOBEPXHOCTH 3eMIIH,
CO3IaBaEMOr0 MCKYCCTBEHHBIM UCTOYHMKOM TOKa,
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PacnoJIOKEHHBIM B 3apSDKAEMOM TeJIe, HaAXOMAILICM-
¢A B CKBaXHHe. B 3aBUCHMOCTH OT 331a4 U, COOT-
BETCTBCHHO, MOIUGMUKALUN METONA 3apsDKAEMBIM
TEJIOM MOXET CJIYXUTb JIMOO OMyCKaeMBIil B CKBa-
XHHY MEIIOYEK C COJBIO, CO3JAIOUIMIl IpH pa-
CTBOPEHMH 3JIEKTPOIIHT, 06IaMaloii MOBEIIICH-
HO#M 3/1€KTPOIPOBOIHOCTBIO (FHAPOre0IOrHIeCKIiA
BapMaHT), W60 BCKPHITHIA CKBAXWHOH NPOBOJ-
HMK, TaKOii, KaK pyna, MeTaJUIMYECKast KOHCTPYK-
1M (TaKk Ha3LIBaEMBIA «pYAHBI BapHaHT»). U3y-
9eHUe SKBHITOTCHIMATLHBIX THHIUI HA [IOBEPXHO-
CTH 3¢MJIH MO3BOJISIET CYIUTh B ITEPBOM CJIydae o
HaIlpaB/leH M CKOopocTH GIIBTpalii HOA3EM-
HBIX BOJ, BO BTOPOM — O MPOTSDKCHHOCTH U KOH-
dUrypanuu HccaeayeMoro IpoRBOASIIETrO OOBeKTa.

Mermoo evizeannoil noaspuzayuu

5.1.15. Memoo ewzéannoii norspusayuu (BIT)
BBIUTOMHAETCS I[yTEM M3YYCHHST BTOPHYHOTO K-
TPHYECKOTO I0JIs, OGYCIIOBJICHHOTO 9JIEKTPOXHMM-
YeCKMMH H 3JIEKTPOKHHETHISCKUMM IIPOLIECCAMH,
BOSHHKAIOIUMMM IIPU IPOIYCKAHUU TOKA B TOp-
HEIX IMOPOJAX, CONepXANIUX MUHEPAILI C 3JIeKT-
DOHHBIM TUIIOM IIPOBOIMMOCTH ¥ BHYTPHIIOPOBYIO
piary. UuteHcuBHOCTS npouecca BII — monsipu-
3yeMocCTh (1) OmIpeneNisieTcs ¢ MCIONb30BaAHUEM
TpeX OCHOBHBIX CITOCOGOB H3MEPEHUS.

HWamepenue BII 6o epemennoii obaacmu (vim B
HMITYJIBCHOM peXUME) OCHOBAHO Ha PETHCTPALIMH
Pa3sHOCTH ITOTEHLIMANOB B IPHEMHON JHHUH BO
BpeMst M Yepe3 OIIPENeICHHOe BPEMS IOCIe BBIK-
JIIOYEHHUS MPSMOYTOJBHOIO MMITYJIbCA TOKA B ITH-
Tajomei tuauK. Usygaemas Kaxymascs IoJsipu-
3yeMOCTb (1)) BBIYUCIISETCA KaK OTHOIICHHE BhI3-
BaHHOI OJISIpU3ALIMH Yepe3 PUKCHUPOBAHHOE Bpe-
M IIOCIE OTKIIOYCHKA muTaomero Toka (AU, ) K
HapsKeHHIo Bo30yxaalomero roka (AU).

Amnaumyono-yacmomuoie uzMepenust TIOJSIPH-
3ye€MOCTH OCHOBAHBI Ha W3yYEHUH IIOJIS IPH [IPo-
ITYCKAHWH B MUATAIOIIIX JIMHUSIX ITePEMEHHOTO TOKA
IOBYX pasinuyHBIX 4acTor. IlapameTrp moispusy-
eMocTH (PFE) BRIMUCHIETCS KaK OTHOLICHHE pa3-
HocTH 3¢ dexTa Ha HU3KHUX U BBICOKUX YaCTOTax K
9JIEKTPHIECKOMY IIOJIIO HA HU3KO# IaCTOTe.

Da3z060-wacmomHule uMepeHus OCHOBAHBI Ha
¢duxcanuu cusura ¢as oCHOBHOI FapMOHUKM B
NIPUEMHOMN JIMHAH OTHOCUTEIHFHO TOKOBOM.

Meroz BIT MoXxeT HCIIONB30BaTHCH B MOTMGH-
Kamn, Kak 3oupuposanus (BO3 BII), Tak u nipo-
¢umaposanus (DI BIT). ITpu 3ToM IpUMEHTIOTCSA
TAKHWE X€ YCTAHOBKM, KAK B METONE CONPOTHB-
neumit. Metox BIT Heo6xomumMo IIpHMEHSTH B KOM-
IUIEKCE C METONAMU CONPOTHBIIECHUS.

Wureprnperanus BIT npousBogures mpu mpo-
dwpoBaHuy HA KAYeCTBEHHOM YPOBHE, a IpH
30HAUPOBAHUM UCIIONB3YIOTCA COOTBETCTBYIOLLUE
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KOMIIbIOTEPHBIE NporpaMmel Wi mnaxeyku. Ilpum
reoJIOrHYECKO HHTEPIPETALMH PE3yabTaTOB Me-
Tona BII ucnionb3yloT YCTaHOBJICHHBIE CBS3H 1), C
BELUECTBEHHBIM COCTABOM IIOPOJ MUIK X COCTOSI-
HHEM (Mep3Jioe — Taloe) WK CYIsT O HAIMYUH
PYAHBIX MUHEPAJIOB M 3JIEKTPOIIPOBOMSIIUX TeJI

Memodvi nepemennsix 32exmpomazRumnpx noasei

5.1.16. U3 MeronoB aieKTpOpasBenKy mepe-
MEHHBIMH JIEKTPOMATHUTHBIMHM TIOJIAMH B IIpaK-
THKE HHXEHEPHBIX M3BICKAHWH Yallle BCEro MC-
TOJIb3YIOTCS METOJBI, OCHOBZHHBIE HA M3MEPEHUHM
HCKYCCTBEHHBIX YCTAHOBUBIIMXCS FAPMOHMYECKMX
WIM HEYCTAHOBUBIIUXCS MOJIEH pa3IMIHOK JacTO-
ToL. IIpeMyIIECTBOM METONOB IIEPEMEHHOIO TOKA
SIBJISIETCS. BO3MOXHOCTH BBHIIOJHATh HAOMIONCHHS
6e3 ralbBaHUIeCKOro KoHTakTa (6e3 3aseMiIeHmif).

5.1.17. Ycmarosuswuecs 2apmonuvecKue nons
MCTIONB3YIOTCS B CIEAYIONIMX METONAX:

YaCTOTHBIEC FNMEKTPOMATHUTHEIE 30HAMPOBAHMST
(U9M3) B pasnmuHbX MogudUKAIMIX;

cobcrBeHHO yacroTHble (U3), mucTaHIIMOHHbIE
(A3), mzomapamerpuyeckue (MU3);

IIPY TATbBAHWIECKOM WM HHIYKTUBHOM CIIO-
coGe Bo3GYXKIEHUS HOJISI PAa3IUIHBIX JaCTOT;

JUNOJIbHOe WHIYKTHBHOE NpoduimpoBaHue
(OUI). Jpyroe umcnoxb3yeMoe Ha3BaHHE —
JUIIONBHOE IEKTPOMArHUTHOE HpodIMpoBaHe
(ABMII);

PamuOKOMITAPALMOHHBIA MeTOH (PaTuOKHII);

paguoBonHOoBoe mpocBeuuBanue (PBIT). dpy-
roe MCIONB3YeMOE Ha3BaHWE — DPaJHOBOIHOBAS
reouHTpocKorusi (PBI'H);

3JIEKTPOMATHUTHBIA KapoTtax (OMK), Bkmoga-
tfouuit guanexrpugeckuit (JIK) v uHmyKimoHHBL
(UK).

5.1.18. Yacmomnoe anexmpomazrnumroe 30n0u-
poeanue (1DM3) sBnseTca METOLOM, H3YJAIOIUM
3NEKTPUIECKYIO WIH MATHUTHYIO COCTABISIOULYIO
9JIEKTPOMATHUTHOTO IIOJSI, CO3IABAEMOTO FajibBa-
HUYECKHM (C ITOMOLIBIO 3a3eMICHHS) MIIM HHIYK-
LIIMOHHEIM CIOCOGOM MpPH ITOMOLIY THNIONS HUTH
ey (paMKu), TMTaeMbIX [IEpEMEHHBIM TOKOM. B
3aBHCHMOCTH OT MCITOJIb3yeMO# Mogu(puKaIHN
MeTola PeTHCTPUPYETCS HAIPSDKEHHOCTH KOMIIO-
HEHTOB MATHMTHOH (Hx‘y,z) WIH 5JICKTpHIECKOMi
(Ex,y,z) COCTaBJIAIOIeH TONA (IOJHOro BEKTOpa,
OTIENBHBIX KOMIIOHEHTOB MJIH KX OTHOILIEHHS) KaK
dbyHKuME neproaa mepemerHoro Toka (VT), pac-
CTOSIHUA MEXIY U3TydaTeeM ¥ IpHEMHHKOM (7),
Wi 06001EHHOr0 IeKTPOMAarHUTHOTO IIapaMeTpa
p(p=|k|- P, tae k — BorHOBOE wHCHO). DPpdek-
THBHOE KaXylleecs CONpoTHBIeHHe (p,) BEHI-
YHCIAETCS U3 OTHOIISHUS U3MEPEHHOM PasHOCTH
TIOTEHIMAIOB B IPHEMHOM YCTPOMNCTBE K CHJIE TOKA
B H3IydYaTeNne ¢ YYeTOM FeOMETPHYECKOTO KO-

s¢hduineHTa yCTAaHOBKMA. YMEHbIIIAs1 YacTOTY TOKa,
YBeJINYMBAIOT IAYOMHHOCTD UCCACAOBAHMS BCIIEN -
cTBUE «CKMH-3(dbexTar.

MeToznbl HHTEPNPETALHN KPUBBIX YaCTOTHOTO
30HIMPOBAHHSA Pa3paboTaHbl B OCHOBHOM IS CIIy-
9asf FOPA3OHTAIBHOTO CTPOEHHSI paspesa. B pesyinb-
TaTe YCTAaHABIMBAETCH MOJIOXKECHUE TOPU3OHTAIBHBIX
WM CYOrOpM3OHTAJBHEIX TPAHHUI] HOPOJ, XapaK-
TEpU3YIOIHMXC oTndaompMucst YOC U (wim)
JUIIEKTPUYECKOM MPOHULIAEMOCTBIO.

T'eonornueckoe MCTONKOBAaHUE ITONYyYaeMbIX
MAaTepHaioB BHITIONHAETCS B OCHOBHOM Ha Kade-
CTBEHHOM YPOBHE C HCIIOJIb30BAHUEM HMEIOIIHX~
¢S CBefIcHMIt 0 3aBUCHMOCTAX YOC U AUBJIEKTpH-
YeCKOif TIPOHMIIAEMOCTM OT COCTaBa ¥ COCTOSTHMS
HCCeTyeMBbIX IIOPO.

5.1.19. IIpu dunoavtiom undyxmuerom npoghuu-
posarnuu (INTI) wiu dunoashom 3nexmpomaznum-
Hom npoguaupoeanuu (JIOMIT) uzydaercs nmosege-
HUe U3MePSIeMOro napamerpa 9J1eKTPOMATHHTHO-
ro nojis (HaNpsKeHHOCTh, OTHOIICHHE KOMIIO-
HEHTOB BEKTOpa HaNpPSAXCHHOCTH) BAOND Mpodu-
nq rabmoneHui. MoaudukanysaMu 3eXTpoMar-
HUTHOTrO Npodunuposanus sesores BUDII (Bo1-
COKOYAaCTOTHOE SJIEKTPOMATHHTHOE NpodIInpo-
BaHue) u HOII (HempephIBHOE 3NE€KTPOMATHUT-
Hoe npodunupoBaHie). MHTEpNpeTalus JaHHBIX
npodWIHPOBAaHKS IIO3BONSIET YCTAHOBUTD [TOJIOXeE-
HHME TEOJIOrMYecKNX TPAHWML MIM JOKAJNbHBIX
TPOBOMSINUX OOBEKTOB B IUIaHe, a IIpH Gnaronpu-
SITHBIX YCJIOBHSX OUECHHUTH COCTAB IOPOLL.

5.1.20. B paduoxomnapayuonnom memode (pa-
duokun) n3ydaetcs mojie yOaAeHHBIX JTMHHOBOJ-
HoBeIX (JIB) mnm ceepxmiMHHOBOJHOBEIX (CIIB)
pagpocradimit. Metog npuMeHsieTcss B MOguGHU-
Xanuy DpohINpOBAHMS C U3MEPCHUEM DNEKTPH~
YeCKMX M MArHMTHBIX COCTAB/LTIONIMX O U a3H-
MYyTa BeKTOopa HanpsokeHHocTH 1ois. [To moroxe-
HMIO XapaKTepHBIX aHOMAIUH Ha mpoduie ¢uK-
CHpYIOTCH I'PaHMIBI IOPOA C pasHbBIMH YOC u
(W) AURNEKTPUIECKON MPOHNULIAEMOCTHIO.

5.1.21. B memode paduoeoaroeozo npoceewusa-
wus (PBII) Ha BHIOpaHHBIX ONTHMAJIBHBIX pabo-
YHX 9aCTOTAX U3MEPSIOTCS KOMIIOHEHTHI 3IE€KTPO-
MarHHTHOIO MoJsl (MEKTPUYECKUe WM MArHUT-
HbIE) M M3YYaeTCs IOMIOIECHNE SHEPIHM Paiyo-
BOJIH ITOpOJAMH, T€OJIOTHIECKMMH WM TEXHOTCH-
HbIMZ O0pa30BaAHUSAMM, HAXONSIIMMUCS HA Tpac-
Ce pacNpOCTPaHEHHUS BOJIHEL, MEXIY IPHEMHOM U
W3MYYAIOUICH AHTCHHOM.

IlepenaravK M OPUEMHHK C HITYYAIOEH H
MPHEMHOi aHTCHHAMU PacIoNaraioTcss OObIIHO B
IBYX CKBAXWHAX AWM B CKBAXWHE ¥ HA TIOBEPXHO-
CTH, BO3MOXHO TakXe NpodWIMpOBAHHE BAONH
ONHON CKBAXWHbI. AHAIU3 MONYICHHBIX TAHHBIX
MO3BOJIET ONPEACIIATH YACALHOE COIPOTUBICHNE
U IUBJIEKTPUIECKYIO [POHUIIACMOCTD ITOPOJ B €C-
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TECTBEHHOM 3aJIETAHHH M BX pacnpefeleHue B U3y-
yaeMoM o6beMe cpennl. JuanaszoH MPUMEHIEMBIX
qacrot (0,1 — 30 MI'u) no3pomser paborath B
MOpOJAX ¢ YAEHBHBIM MEKTPHIECKAM COHPOTHB-
seHueM or 20 OM-M ¥ BbIII€ HPH PACCTOSHHHU
MEXIY CKBAXWHAMH oT 5 1o 60 M.

Oco6bIM yC/I0BHEM IPHMEHEHUS METONA SIBJISI-
ercs HaiM4Yue CKBaXUH c obcaikoid cTBoja pa-
JMONPO3PaYHbIMA (TTIONMITHICHOBBIMY) TPYOaMu
C BHYTPEHHHUM JUaMeTpoM He MeHee 45 MM.

5.1.22. Ilpu ssexmpomazHumnomM Kapomaxce
(OMK) Bo306YxmEHHE IOJS U €r0 PerucTparus
TIPOM3BOASTICS € MOMOMIBIO AHTCHH — MArHWTHBIX
JHIonei (KaTyleK), IepeMeliaeMbIX B0 CTBOJIA
CKBAXHHBI TIPH MOCTOSHHOM PACCTOSAHHU MEXIY
HuMH. Pervicrpupyemast pasHOCTh OTCHIIAAOB CBSI-
3ada ¢ YOC rnopoa ¥ UX JIIeKTpIIecKoil NpOHH-
IIAEMOCTHIO. YCIIOBHEM BRIIONHEHUS paboT saBseT-
Cs1 OTCYTCTBHE METAUMIECKOM 06CAKY CKBAXUHEL.
OueHKa BIQXHOCTH IOPOJ, IPOU3BOIUTCS TI0 KOP-
PEAAIMMOHHBIM 3aBUCHMOCTAM I[HBJICKTpPI‘ICCKOﬁ
MPOHKIIAEMOCTH OT COIEPXAHUS BOIbI, YCTAHOB-
JICHHBIM U TOpOR, pasmadHoro cocrasa. DMK
MOXeT BHIIIOJHATHCA KAK B CKBAXIHAX, 3AIIOHEH-
HBIX XHIKOCTHIO (OYpOBBIM pacTBOpoM), Tak M B
CYXHX.

5.1.23. Heycmanosuguiuecss uau uUMnyabcHole
noas KCHONB3YIOTCS B CIEAYIONIMX METONAX:

MeToZ IepexogHbIx mpoleccos (MIIIT);

3oHgupoBaHue craHopiaenueM o (3CIT);

panuookauroHHoe 3onguposaune (PJI3);
paaMoNOKALMOHHAs a9POCHEMKA.

5.1.24. B memooax 30H0upoGarus cmanoeaen-
em noaa (3CII) u nepexodnvix npoyeccos (MIIII)
PerucTpupyercs Ipouecc CTabWIM3aLHM IO,
BOGHMKAIOIIETO IPH HMCKYCCTBEHHOM BO3OyXme-
HUH €r0 IIPSIMOYIOJBHBIMH HMIIYJIHCAMH ITOCTO-
SHHOTO ToXa. Pasmuyaror aBe MomuduKauum Me-
tofa: B «6aukHeit 30He» (3CB3), koTopas Haxo-
IUT HauGojplee IIpUMEHEHUe B pellleHWH WH-
XeHePHO-TE€0JOTMIECKUX 3ala4, M «B NaNbHEH
soHe» (3CHA3). Ilo pesynnraram M3ydeHHS mpo-
11ecca CTAHOBJIEHHS OIPEAeIIAIOTCS [IPUBEACHHBIC
KaXyILHecs CONPOTUBIeHUA (p,) M CyMMapHas
TIPOBOXUMOCTS (S) I Pa3IMYHBIX BPEMEH CTa-
HOBJIEHUS 104 (f), MeHbIIee U3 KOTOPhIX OTBE-
yaeT BepXHed yacTH paspesa, a HamboJbiee —
00006IIIeHHOH XapaKTepHCTHKE paspe3a B IEeJIOM.
WHTtepnpeTaliy MaeTOYHBIM M MAIMHHHLIM CIIO-
cofoM MoABEpralTca rpaKH 3aBUCHMOCTH p,
u S, or \2nz. Tlo pesynbTaTaM HMHTepIpeTALy
BBIIOJIHSICTCS PACWICHEHHE pas3pe3a 0 BepTUKaIN
Ha ClIoM ¢ pasauyabiMu YOC.

5.1.25. Tlpu paduonoxayuonnom 30Hduposanuu
(P/I3) n3yqaiorcsi CUTHANBI, ABASIOIMIHECS OTpaxe-
HHSIMH KOPOTKHX PaTHOMMITY/IbCOB OT IONIIOBEP-
XHOCTHBIX 00BEKTOB. V3ydalorcs KnHeMaTnIecKue
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M JMHAMMYECKME XapaKTePHCTHKY, BENMYHMHA KO-
TOPHIX 3aBUCHT OT PACCTOSIHHS HO OTPAXKAIOLIETo
00BEKTa U NEKTPHIeCKUX cBoicTB cpenbl. PJI3 Bbi-
TONHAETCA KaK B OTAENBHBIX TOYKaX, TaK U MPH
Habmonenwsx Broib npoduwieit. Ilo pesynstaram PJI3
CTPOSITCS BpEMEHHBIE Pa3pe3bl, HA KOTOPbIX OTO-
Opaxaercs ONOXECHHUE TPaHULL B KOODIUHATAX Bpe-
MEHH TPOXOXACHUS 30HIMPYIOLIEro curHana. OHu
MOTYT OBITh ITpeoOpa3oBaHbI B pa3pes3bl peabHbIX
DIyOUH MpH HATHYWH JAHHBIX O CKOPOCTSIX Pacnpo-
CTpaHEeHHs] PAMOBOJIH BO BMellaoweii cpene. s
niony4deHust 3T JaHHbX PJI3 BemonHsgeTcs B pexu-
Me roforpacda, xorna M3MEpPEHUs1 NPOBOISTCSA IPH
pa3Hoce IPHEMHOTO ¥ TIEPENAOmIero YCTpoiicTBa.
JIHHaMHIeCKUE XaPaKTEPUCTHKH MTO3BOJIAIOT OLEHH~
BaTh COCTAB ¥ COCTOSIHME IIOPOI Ha Tpacce pacIpoc-
TpaHeHws] CUTHAIA.

I'myOGHHHOCTS MeTOAa OlpelenseTcsl AU3NieK-
TPHIECKOl IPOHUIIAEMOCTbIO H YOC 30HAUpYe-
MBIX TIopoJ. B BOXOHACKIIEHHBIX ECYaHO-TTHHHUC-
TBIX TPYHTaX OHA HCYMCIISETCS IIEPBHIMU METPaMH
(npuwioxexue P), B MHOIOJeTHEMEPIIBIX ITOPO-
Jlax, JIeAHAKAX, CYXHX MeCKax — AeCATKAMH H COT-
HSIMH METPOB.

Jst PJI3 uroraa Menob3yloTcs Apyrue Ha3pa-
HHS — TEOPAJMOJOKAIHOHHOE 30HIHPOBAHHE
(I'PJI3); reopaiHoIOKallMOHHOE MOAIIOBEPXHOCT-
Hoe 3oHnuposanue (I'TI3).

5.1.26. Paduosoxayuonnas aspocsemxa npen-
craBiter coboit Mmomudukanuio PJI3, B xotopoit
HIMYYAI0INast ¥ PUEMHAS aHTEHHBI PaciioaraloTcs
Ha JIeTaTeJbHOM amapare, a obIyIeHHIO MOA-
BepraeTcs onpefesieHHas IIOmamb 3€MHOI moBep-
xHocT!. IlonmygaeMble JaHHBIE MpeoOpasyloTcs B
BHIEON300paxeHusi, MOoLOOHEE a3podOTOCHUM-
xaM. XapaxTepHble 0COGCHHOCTH H306paXKEeHHS
(IWIOTHOCTE TOHA, PMCYHOK, CTPYKTYpa # Hp.)
TIO3BOJISTIOT CYIMTH O COCTOSHIH IPHITOBEPXHOCT-
HOTO IS HOPOA WIH [TOYB — B IIEPBYIO 09epeb
0 €T0 OGBOTHEHHOCTHU.

5.2. CelicMO2KyCTHIECKHE METONLI

5.2.1. CeitcMOaKyCTHYECKHE METOREI OCHOBA-
HBI Ha M3YJSHUH JHHAMHYECKHUX ¥ KHHEMaTHIeC-
KX XapaKTepHCTHK YIIPYTHX KoxeGaHuil B cpefe,
CO33BaeMbIX HCKYCCTBEHHBIMHA HCTOTHHKAMH BO3~
6yxnenust. [IpemmochUIKOi IPUMEHEHHS CEHCMO-
aKyCTHYECKUX METOIOB SBJSIETCS Pa3IMIde CKOPO-
CTe# pacnpocTpaHeHUs YIIPYTHX BOJH W XapakTe-
PUCTHK MX TODJIOHIEHHMSI, OOYCIOBIEHHOE COCTa~
BOM, CBOMCTBAMHM M COCTOSTHHEM TPYHTOB.

IIpu celficMOaKyCTHYECKHX UCCIIEROBAHMSAX W3y~
JaloTCA ceicMUIecKye CBOMCTBA TOPHBIX IOPOX,
K KOTOPBIM OTHOCSITCS CKOPOCTH ITPONOBHBIX ( vp),
MOMEPeYHbIX (V,) H MOBEPXHOCTHBIX (vR, ;) BOIH,
COOTBETCTBYIOIHE KO3PIHIMEHTH (IEKPEeMEHTBI)
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MOTJIOIUEHMSE “p(Dp)’ a(D) Mag, (Dg 1), @ Tak-
XK€ BEJIMYUHBI MX OTHOLLCHMUIA.

5.2.2. CeitcMoaKyCcTHUYECKME METOMBI IO AMara-
30HAM MCITOIb3yEMbIX YACTOT KoNneOGaHWi noapas-
IeJIAIOTCH Ha:

celicMuyecKue (IuarasoH yacror Meree 1kI);

aKyctHyeckue (auanasoH yacrotr 1—17 kln);

VIBTpasByKoBble (IHarasoH Yyacror 6osee 17 kI'i).

5.2.3. CeiicMirgecKue METOIBI IO BHJIAM HCCIIe~
JOBaHUU pa3fessioTess B COOTBETCTBMH C IT. 4.7.

5.2.4. K ceiicmumeckum nasemuvim memodam oT-
HOCSITCA CEeHiCMUYECKOe 30HAMPOBAHME, CEHCMH-
qecKoe MPOIOJIbHOE U HENpONoIbHOe MPOoGIa-
posanue B Monuduxkamusx MITB (KMTIIB), MOB,
OI'T, OITI.

5.2.5. Memod npeaomaennwix 6oan (MIIB) u kop-
DPeASUUOHHBIT Memod npesomaenHbix goan (KMIIB)
OCHOBaHBI Ha PEIHCTPAIIUM IIPOJONBHBIX U ITOITe-
PEYHBIX BOJH ~— TPEJOMJIEHHBIX (TOJIOBHBIX)
pedparupoBaHHEIX, GOPMUPYIOIIKXCS B pa3pesax,
rae HaGnoxaeTcs yBeIHIEHUE CKOPOCTei ¢ TTyOou~
Hoit (V|<V,...<V,). BraronpuaTHbIMIL /11 IPHMEHE-
Husg MIIB (KMIIB) sSBASIOTCS IOPU3OHTAIBHO-
CIIOWCTHIE CpeJbl ¢ HEGOBLIMM YHUCIIOM CJIOEB, Xa-
paxtepusyiomuxcst Gonpioit muddepenumalyeit
mo ckopocTaM. MIIB (KMIIB) sisnsiercs ocHOB-
HBIM METOJIOM ITPH HHXeHEPHBIX U3bICKAHHSX, TIPU
OTIpeNeeHUM IyOHHbI 3aIeTaHusT TOA3EMHLIX BOX
U [TPH M3YYEHUH YIIPYTHX CBOMCTB IPYHTOB.

5.2.6. OcHOBHBIM BHIOM HAGMIONEHNI ABJIIET-
¢ celiCMUMYECKOe IPORONBbHOE NPpOodIINPOBAHYE.
Pexe ucrosp3yercsi HEIPOXOIbHOE MPOGUINPO-
BaHHe (M3ydeHHE BEPTUKAIBHBIX M KPYTOIalao-
LIMX KOHTAKTOB, B TOM YHCJIE C6POCOB, Pa3ioMOB,
norpeOeHHBIX pycest peK H T.11.). IIpu npoxonsHOM
npodbIIHPOBAHAN IPUMEHSIOTCS CHCTEMBI Ha-
OrmogeHui ¢ MOMYJeHEM BCTPEYHBIX K HarOHSIO-
mux rogorpacos. BeIHOCHBIE YHKTH! yaapa (Bo3-
OyxneHus KoyeOaHuil) XelaTelbHo pa3MeiaTh Ha
PacCTOSTHUSIX, PABHBIX WJIM KPAaTHBIX JUIMHE ceiic-
Mugecko Kochl. [IpH neTanbHOM H3Y4eHHH Bep-
XHEH JacTy paspela myHkTh yaapa (I1Y) pacniona-
TaloTCs He TOJBKO HA KOHIIAX CeMCMUYECKOM KOCEL,
HO U BHYTPM MHTEpBAIAa HAGTIOXCHUIA.

ITpu pelneHWU MPOCTHIX 3aAY MCHOMAB3YETCH
HaGIoneHMe NPH NOCTOAHHOI 6a3e (paccTogHUMK)
MEXTY AYHKTOM BO30OyXICHWS M IPHEMHHKOM
(CIIIIB) wiut OTHENBHBIMM CEACMMYESCKMMH 30H~
muposarusvu (C3). Ilpu uccnemoBayysIX Ha aKBa-
TOPHUSAX METOIUYCCKHE OCOOEHHOCTH ITPUMEHEHHS
MIIB cps3aHbl ¢ HEOOXOMUMOCTBIO HCIIOIB30BA-
HUsL JOHHBIX PUEMHBIX YCTPOICTB U JOCTATOYHO
MOIIIHBIX UCTOYHUKOB BO3OYXACHMS.

5.2.7. UnTepniperanus celiCMAIECKIX JAHHBIX
paseNseTcss Ha ABa STana:

KOppeNsifiiisi BOJH, OCTpoeHue roxorpados,
BBEICHHUE [TOMPABOK M YBSI3Ka CHCTeM roporpados
(IepBbIii 3TaI);

pacder no roxorpadaM CIyOMHBI 3aneraHus
ceifiCMMYECKMX TPaHML, M3ydeHHE XapaKTepa W3-
MEHEHHMS CKOPOCTH YIPYTMX BOJNH ¢ CnyOHMHOM M
BIOJIb MPpoMNIsT — TaK HA3bIBaEMOE peleHue 06~
paTHO# 3anauM (BTOpOI 3Tan).

5.2.8. Memod ompaxcennoix éoan (MOB) oc-
HOBaH HA PETUCTPAlMM YIIPYTHX BOJH, OTPaXeH-
HBIX OT JIOCTATOYHO NPOTSDKEHHBIX IPAHML] H3Me-
HEHMSI BOTHOBBIX COTPOTHRICHWH. DTUM IPAHUIEM
OGBITHO COOTBETCTBYIOT JINTOJIOTUIECKUE M TEKTO-
HHUYECKUE ITOBEPXHOCTH PA3HENOB reOJOrHYECKMX
cpen. Ipu usmepeHusix mo Metoxy MOB u3ygaror-
cst KHHeMaTHyecKue (BpeMeHa IMPHXola, CKopoc-
TH PacNpoOCTpaHEHWsA) M TUHaMUdecxue (AMIUHM-
TYAbl, YACTOTHI) XapaKTEPHCTHKH OTPaXeHHBIX
BojiH. [ToseBble UCCNENOBAHMUS BHIIONHIIOTCS 11O
CHCTEME MHOTOKPATHBIX NepeKphITHit. [y penre-
HUST MHXKEHEPHO-TEOJIOTHIECKHX 33149 MCIIOh3y-
I0TCA NPEVMYLIECTBEHHO (IAHTOBBIE HAGMIONEHHS
¢ 12~24-xpaTHpIMU niepekperTuaMu. Ha ygacrkax
¢ HauboJiee CIOXHBIM CTPOSHHEM BHITOJIHAIOT Ha-
GIIIoIEHUS O cUCTeMeE 48-KpaTHOTO ITEPEKPHITHS.
Ob6pabotka ganHbsx MOB nojnHoCTbI0 aBTOMAaTH3H -
POBaHA H BBHIOMHAETCS HA KOMITbIOTepax. OKOHYa-
TEJIbHBIA pe3ynbraT o6paboTKH NPENCTABISICTCS B
BUAE BPEMEHHBIX U IIyOWHHBIX pa3pe3os, B HEKO-
TOPBIX CAYYasAX B BUAE MPOCTPAHCTBEHHBIX KAPTHH
PpacIIoNoXeHHs OTPaXalolMXx froBepxHocreil. MOB
WCIIONB3yeTCs ISl oMpeaeneHus rayouHN W Xa-
pakTepa 3ajieTaHMs PAHULl Pasfielia Ieojiorudec-
KUX HaIUIACTOBaHUl, BBIABICHUSA CTPYKTYPHBIX
HEOTHOPORHOCTE| B CTPOSHUM MACCHBA NMOPOA.

5.2.9. Memod obweii 2ayGunnod mouxu (OIT)
smsgerca Moauduxanueii MOB, npuMeHsIOWIEeH-
csl Ipy paboTax B CIOXHBIX CEHCMUYECKUX YCIIO-
BHAX IpH OOJNIBINUX HAKIOHAX U HECOINACHAX
OTPaXaIUX rpaHuIl. MeToq NpHUMeHseTcs Kak
npu paborax Ha cyuie, TaK U Ha akBaropusx. B
metone OI'T 1 ocnabreHus BIUSTHUSL MHOTOKpAT-
HO OTPaXXEHHbIX BOJH MPUMEHSIIOT CYyMMHpPOBaHHe
CEMCMHIECCKMX 3aIMCEil, OTHOCAIIMXCH K OOIIMM
TIYGUHHBIM TOYKAM OXHOMMEHHBIX OTpAXKEHHH
(cepemue pacCTOSHWS UCTOYHMK — IPHEMHHUK)
H [IOJIyJaeMBIX C TIOMOINBIO CHCTEMbl MHOTOKpPAT-
HBIX TIepeKphTHil. 36KITOYHOCTD CUCTEMbI MHO-
TOKPATHBIX TIEPEKPHITHHA T03BOJISICT pelliaTh 3ana-
qy oCJIabNeHMsT pery)sIpHBIX (MHOTOKpAaTHBIX, 06-
MEHHBIX) H HEpEryJspHBIX BOJH — IIOMEX, YTO
WICTIONB3YETCSI B ANTOPUTMAX KOMIIBIOTEpHOM 00-
paboTku.

B cnyyae MHBEpCHOTO CKOPOCTHOIO paspesa
(BepxH¥ii cioif uMeeT GONBIIYIO CKOPOCTh, YeM
HXeaexamuii) a¢ddeKTNBHO MPHUMEHEHUE METO-
Jia oTpaXeHHEBIX BOJH B BapHaHTe OI'T Ha mome-
PEYHBIX BOJHAX, 00eCIIeYrBaIOIIEro BHICOKOE pas-
peuieHHe IPH NPOCHEXUBAHUM IPaHMIl B BEpXHEH
JacTH paspesa.

9
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5.2.10. Memod obuweii enybunnoli niowjadrxu
(OI'll) sipnsetca aHanorom meroma OI'T B ciy-
Yae, KOTJa aHaIM3Y IIONBEPraloTcs IPETOMIICHHbIE
BOJIHBI, @ PErMCTPALMA MPOBOLUTCS IPH MAIIBIX
Gazax HaGmoneHwmit. Metonuka OT'T] ocHoBaHa Ha
MHOTOKPaTHOM IePeKPHITUH IPU (PIaHTOBBIX CH-
cTeMax HaGMIOAEHUI C BRIHOCOM M CYMMMPOBaHUEM
o obureil (MeHTpaJbHOR) NIYOMHHOM IUTOINAK-
ke, aHajoruyHo OI'T. BeiHOC MCTOYHMKA paBeH
abclicce HaYaIbHOM TOYKM X, | JUIS NIpEIOMIIEH-
HO¥ BOJHEI, COOTBETCTBYIOLIEH Haubonee riaybo-
Koii u3y4aeMoit rpaHmie. 1o Mo3BOJIAET U3YIaTh
IIpY ONHOM cHcTeMe HaOMoXe Wi HECKOIhKO Ipa-
HUI ¥ NPeACTABIATh IIEPBUYHEIE JaHHBIE B BHAC
BPEMEHHBIX pa3pe3oB,

5.2.11. Ckeaxcunnbie Memods BKIIOHAIOT ceiic-
Muyeckuit Kaporax (CK), BepTHKanbHOe ceiicMu-
gyeckoe npodunmuposanue (BCII), ceficMuyeckoe
nipoceeyyBanue (CII).

Ipy CKBAXMHHBIX CEACMIYECKIX U3MEPEHMSIX
pUEM WIK BO3GYXICHHE BOJH OCYUIECTBIISETCS
HENOCPeICTBEHHO B CKBAXUHAX U, HApsSIAY C Nps-
MBIMH IIPOXOIAIIMMM BOJTHAMHU, MCIONB3YIOTCA
OTpaXXeHHBIE U ITPEJIOMJICHHBIE.

5.2.12. Ceiicmunecrum kapomaxcom (CK) Ha3pl-
BAeTCSI METOL OIpPENETeHU CPeIHMX CKOPOCTEH
TyTEeM H3MEPEHUS BPEMEHM PAaCIIpOCTPaHEHHA
MPOXOJAIIMX BOJIH, BO30YXIaeMEIX Y YCThsI CKBa-
XUHBI WIK HAa HEKOTOPOM PACCTOSIHUM OT Hee, Ko
CKBaXWHHOTO CEHCMOIIPUEMHHKA, OITYCKAEMOTO Ha
pasHylo rybuny. Meromuka o6paborku CK BKmo-
YaeT oCpeAHEeHUE JIOMaHO INHVEH BepTHKANBLHBIX
rogorpacdoB, IT0JYJIAEMBIX B pe3y/IbTaTe IPOBEICH-
HbIX m3mepenuit. [To Toukam uzmoMa roporpada
OIPeNEeNSIOTCS TPAHMIIB! BBIICIEHHBIX [UIACTOB, 4
IO HAKJIOHY — BEJIMIMHBI CKOPOCTEH.

5.2.13. Bepmuxansroe celicmuueckoe npoghunupo-
eanue (BCII) sBnsercs 3¢b¢deXTHBHBIM METOZOM
OKOJIOCKBAXUHHBIX ¥ MEXKCKBaXXHUHHBIX HCCIIEOBA~
HHUI B ceficMOpPa3BEOYHOM JUAIIA30He YaCTOT MPpU
PACIIPOCTPaHEHUM CEMCMMYECKUX BOMH BO BHYT-
PEeHHMX TouKaxX peaasHBIX cpel. ITpu BCIT ucmonnb-
3yercsl CHCTeMa HaGNMIONCHUM, COCTOSILAs M3 MC-
TOYHUKA KONeGaHMIf ¥ IPUEMHUKOB (MJIH OXUHOY-
HOTO IIPHEMHMKA) Yupyrux BoiH. OGBIMHO B CKBa-
XUHE IepeMeIaloTcs IIPUEMHUKA, CMOHTHPOBAH-
HbIe B BHIE KOCHI (IIPUEMHUK), & HA MOBEPXHOCTH
3EMIIH [TEPEMENIAETCS, YAAIASICh OT YCThsE CKBAXM-
HbI, HCTOYHUK yIIpyrux xonaebanuii (ITY). Uayua-
JOTCSI BOJIHBI PAsHBIX THITOB: IIPOIOJIBHbIE, MOIIE-
pe4YHbie ¥ 0OMEHHbBIE. AHAJIU3UPYIOTCSH HE TONBKO
TepBBIe BCTYIUICHMSI BOJIH, HO BCSI CEMCMOrpaMMa.

Tlo pacnooXeHHIO CeHCMOIIPHEMHIKOB Pas-
mgator apsamoe BCII (ceiicMonpieMHEIKH pacio-
JIaraiotrcs B ckBaxuHe), obpamerHoe BCII (ceiic-
MOIIPMEMHHKY HAXOMSITCS HA 3¢MHOM [TOBEPXHOC-

10

T, a BO30YXIeHUE YIIPYIrUX KOJICOaHHH TIPOUCXO-
IAT B CKBaXuHe) U KoMOuHuposaHHoe BCII.

[To Texuuke 3aMUCH PA3IMYAIOT OXHOKOMIIO-
HeHTHoe BCII (Z) U TpeXKOMIIOHEHTHOE (IIO0JIsT-
pu3anuoHHass MoxutUKaIIUs).

IMo cucremam HabGmIoneHW BBIAEISAIOT OJHO-
CKBaXHMHHOE W MHorockBaxuHHoe BCII.

5.2.14. B nodzemnbix memoodax IpUMEHSIOTCS T€
Xe MoIU(pUKAIUK, YTO B Ha3eMHBIX ¥ CKBAXWH-
HBIX HCCICAOBAHMSIX.

Haymane cKBaXWH ¥ TOPHBIX BHIPAOOTOK HO-
3BOJISIET M3Y4aTh I'PYHTOBBIA MAacCHB MyTeM celic-
Mmumecxozo npoceevusanus (CII). Ilpu 3ToM MoXer
TIPOBOIMTECA MEXCKBAXWHHOE MPOCBEUMBAHME C
HCIONIE30BaHKeM Ipoxonsumx BoiH. IIpocBeun-
BaHHE OCYIIECCTBIICTCS MCXAY CKBAXWHON WA
JIpyroii rOpHO# BBIpaGOTKOM M JNHEBHOM IIOBEpX-
HocTbi0. CelicMOIIpDHEMHMKH YCTAHABIMBAIOTCA B
OIHOM K3 BHIPAGOTOK (CKBaXuHE), yAaphl (B3pbI-
BbI) IPOM3BOIATCS 110 CTEHKE B JPYTOM BhIpabOTKe
(ckBaxune). IIpu 3TOM MCIIONB3YIOTCS CKBAXMHHEIE
5JIEKTPOMCKPOBEHIE M ITHEBMATHYECKHAE HCTOYHUKH.

B nucnepcHBIX MOpORAX PACCTOSHHE MEXIY
BhIpaboTKamMyn (CKBAXMHAMM) JOJLKHO OHITh He
MeHee MepBRIX METPOB H He GoJiee HECKOJIBKHX Ae-
cATKOB MeTpoB. B Gostee toTHRIX nmopomax 6assl
MOTYT OBITh YBEJINIEHEI.

HrTepnperanus celicMUYECKOTO IPOCBEYMBa-
Hua (CIT) npoBomuTcs MO BpeMEHaM HEPBHIX W
TOCNENYIOILUX BCTYIUICHHH IPOXOASIIMX BOJH.
OmnpegnensieTcss CKOPOCTHOE CTpOeHHE MACCHBa,
aHAJAU3 KOTOPOTO MO3BOJNACT BBHUIENATH HEOMHO-
POAHOCTH BO BHYTPEHHHX TOYKAX MaccuBa. Peakue
JIOKAJIbHbIE YMEHBIIIEHUA CKOPOCTCH YIIPYTUX BOJIH
UL ONpeAeNeHHbIX HAaMPaBICHWH YKAa3hBAIOT HA
HAIMYHE 30H C ITOHIKEHHOM CKOpOCTHIO (KapCT,
30HbI TEKTOHMYECKUX HapyIleHH# U T.11.). KoMIth-
1oTepHast 06paboTKa OCYIECTRISETCA HO CTAHHAp-
THBIM HpOrpaMMaM ¢ IoJydeHueM ToMorpadmdec-
KOT0O M300paxeHus.

5.2.15. Henpepuieroe celicmuneckoe npoguaupo-
eanue (HCII) snsercs momudukanmeit MOB,
HCIIONB3yeMO# ITpH MCCIeOBAaHUSIX Ha aKBaTOPH-
X ¢ DBUXYILEroCS CYIHA C HCIIOJIb30BaHHEM
HEeB3PHIBHBIX HCTOYHUKOB M MHE30KOC B KAYECTBE
MPUEMHBIX YCTPOHCTB. YaCTOTHBIN NUAITA30H MC-
cnegoBanuit cocrannser 150—750 I'u. Uccremosa-
HUSA BBITIOMHSAIOTCA 110 OTASIBHBIM IMPOMIUIIM T
mo cucreMe mpoduieil (IUIomanHas CheMKa).
Crrennduraeckue momexw, xapakreprsie st HCIT,
yOoHMpaloTCs ¢ IMOMOLUBIO PA3TUYHBIX CPEACTB
(TeXHHYECKUX, METOTUIECKHX 1 TPOrPaAMMHBIX TIPH
MauIMHHOI 00paboTKe).

5.2.16. B axycmuueckux memodax ACIONb3YIOT-
cff KOIeGaHUsI CPABHUTEIHHO BBICOKUX YaCTOT (10
20 KI'mr), KOTOPBIE CHIBHO TTOTIOIIAIOTCS B UCCIIE-
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nyeMoii cpeae, Io3ToMY u3yyaeMere 6aspl (Iiyou-
HBI) HeBeMUKUA. OHU BaphbUPYIOT OT IIEPBBIX MET-
POB IO IEPBBIX DECATKOB MeTpoB. Paspeuaiomas
CIIOCOOHOCTh METOHOB (MUHMMAJIBHEIE pPasMephl
H3y4aeMBIX OGBEKTOB) 3aBUCHUT OT IUTMTEIbHOCTH
M YacTOTH M3YYaeMOro CUrHana, MIyOMHBI 3ajie-
TaHUs UCCIeNyeMBIX 0OBEKTOB, YPOBHS ITOMEX U
3d¢}eKTUBHOCTH X IMOTABIECHHUS.

Ipy aKyCTUYECKUX UCCIIETOBAHUAX, KaK Ipa-
BUNO, IPOBOISAT KOMIUIEKCHBIE U3MEPEHHUS 10 Me-
TORXUKAM MPOCBEYHBAHUA K MpoduarpoBarms. Ipu
MPOCBEYUBAHUHU ITONYJYAIOT HANEXHbIE NaHHBIE O
CKOPOCTSIX IIPOXONBHBIX BoaH. IIpodumuposanue
UCIIOJIb3YIOT JUISl OTIpelNeNIeHUsl CKOPOCTH BOJH
Peyress, Mo KOTOPHIM PAaCCYMTHIBAIOTCS CKOPOCTH
TOMePeYHBIX BOJIH.

AKYCTHIECKIE METOIBI UCIIONB3YIOTCS TIPH U3y~
YEeHHH CKATPHBIX MACCHBOB M ITECYAHO-TITMHUCTHIX
nopox B mnypdax, KorIoBaHax, kaHapax. IIpu uc-
CJIIOBAHMY IIOPOX B MEPIIOM COCTOSIHUM IIIMPOKO
HCIO/B3YIOT METOTUKY IMPOJOABHOTO U KPYIOBOIO
MpoQHIMPOBAHUS.

5.2.17. Axycmuvecxuii kapomagic (AK) sBiusieT-
CSl OTHMM W3 OCHOBHBIX AKYCTHIECKHX METOTOB U
MpUMEHsIeTCsT B JXBYX MOTMDHKALMAX: TOYETHBIH
4 BOTHOBOM.

Toueunwvii axycmuueckuli Kapomasx: OOGBITHO
MPOBOMAT MHOTOKAHANBHBIM 30HAOM, ITO3BOJIIO-
IIMM BBMMHMCAATh MHTEPBAIBHBEIE CKOPOCTH TIpO-
nonbHo# (P) m moBepxHocTHO# (R) BOJH, KOTo-
phIE [TOCJ]E CIIAXWBAHMS KCIIOIB3YIOT IS JIUTO-
JIOTHYECKOI'0 pacwWICHEHHUs paspe3a, BBUICJICHNS
30H TPEWIHHOBATOCTH, pacyeTa YIpyTUX U APYTUX
dU3NKO-MeXaHMIECKHMX XapaKTePUCTHK.

Bosnosoii axycmuueckuii kapomaxc NPOBOISAT
B CKBaXUMHAX, 3aII0JIHEHHBIX GYpOBBIM PacTBOPOM
WIHN BOJOii, C HeIIpephiBHOI G poBOi perucTpa-
et BOJIHOBOTO aKYCTHYECKOTO CHTHAIA H C TTOC-
JIeYIONIei KOMITBIOTEPHOIT 06pa6GoTKoit. DTOT Ipo-
MO3IKMIA M CIIOXKHEI B IPOU3BOACTBE METOX IIPHU-
MEHSIeTCH Uil pelleHHA CHeUHAIbHBIX 337ay B
HHXCHEPHOMU reoIOTUH.

5.2.18. Axycmuuecxoe npoceeuusarue (AIl) mexc-
dy cKeadcuHamu OCHOBAHO HA M3YICHUU XapaKTe-
PHCTHK IIOJII YIIDYTHX KOJIEOaHUI ¢ yacToToi 1o
10 kI'nt. IIpu 3TOM UCCAEAYIOTCS MAaCCHBBI IIOPOJ,
JI0 TEPBLIX NECATKOB MeTPOB. MeXCKBaXMHHOE
IpocBeYMBaHEE TO3BOAET MoApobHo AuddepeH-
IApOBATH pa3pe3. DTa 0COGEHHOCTD MO3BOJSIET PH-
MEHSATH MEXCKBAXUHHOE POCBEYMBAHUE LIS M3Y-
YeHMSI CIIOXHOIIOCTOPOEHHRIX CPefl B TEX CIIYJasiX,
Koraa Mano3¢heXTHBHEI TPAIUITMOHHBIE METONB
celicMopasBeku. B xauecTBe HICTOYHHMKOB CUTHANA
MOTYT MCIIOJb30BATHCSI CKBAXWHHO-3JEKTPOUCK-
pOBbIE.

5.2.19. Vasmpazeykoeoii memod IpUMeHSIETCS
IUTSE U3MEPEHISE CKOPOCTeH YIIPYTHX BOJIH B CKANB-~

HbIX, HOJYCKATBHBIX K MEP3JIbIX ITopoax B j1abo-
paTOpHLIX (Ha o0pa3suax NOpoXx) K ecTeCTBEHHBIX
yCtoBHsX (B 0OHAXEHMSX, CTEHKAX TOPHBIX BhIpa-
GOTOK, B Pa3BEHOYHBIX LIYpdax U CKBAKUHAX), C
HCITI0Ib30BAHUEM YACTOTHI OOBIYHO CBbilre 25 KT,
B cBs3u ¢ OONBIIMM 3aTYXaHUEM YIIPYTMX BOJH
YJIBTPa3BYKOBOIM YaCTOTHI MCCemyeMbie Ga3hl He
[IPEBBILIAIOT IEPBBIX METPOB. [1pu YIBTPa3sByKOBBIX
HCCIeJOBAHUAX IIPUMEHSIOTCS T XKe METOMUYECCKUE
TIPUEMBI, YTO U B aKyCTHYecKMX MeTopax. PasHo-
obpasue cucreM HAGMIOACHHS NPH U3MEPCHUAX
MOXHO CBECTHM K JBYM OCHOBHBIM — IpoQu-
JIMPOBAHUIO U IIPOCBEYMBAHMIO.

5.2.20. Yavmpaseyxoeoii kapomaxc (¥3K) sins-
€TCA CIeIMAIBHEIM BUIOM HAONIONEHUU B CKATb-
HBIX TTOPONaX ¥ MEpP3NBIX IPYHTAX, BHITOIHSAEMBIX
T0 MeToMKe MpoGIIUPOBAHUS CO BCTPEYHOM CH-
cremoit rogorpacdoB. Ilpu 3TOM OZHOBpPEMEHHO
TIPOCIEKUBAIOTCA IPOXOJIBHEIE Y IOMIEPEIHBIE HITH
MTOBEPXHOCTHBIE BONHBEL. W3aMepeHUs mpou3BoasaT
C ITOMOILIbI0O MHOIOTOYEYHBIX KAPOTAXKHBIX CHAPsI~
IOB (5—7 BaTYMKOB) B CYXUX He OGCaXKEHHBIX CKBa-~
XHUHAX.

V3K BHOIOMHSIOT C LIEABIO PACWICHEHMSI pa3pe-
32 ¥ OIpeAe/eHUS XapaKTepUCTHK COCTaBa, CTpO-
€HMS M CBOUCTB MaccHBa.

5.2.21. Yavmpaseykoeoe npoceeuugarue mexcoy
CKGaXCuHamy BBITIONHSETCS, KaK IMPaBIJo, B CKAlh-
HBIX ¥ MEP3ITBIX IIOpoJax Ha 6azax 1—1,5 M ¢ mony-
JeHUEM IIPOIONIbHBIX 1 NONEPEYHBIX BONH B CYOro-
PU3OHTATEHOM HANPABICHUH.

5.3. MarauTopa3seeiouHble METOXBI

5.3.1. Maznumopaseedourbie Memodn IPUMEHSI-
I0TCSL 1A 1ieJiei Te0NIOTMYECKOrO KapTUPOBaHUSA B
YCIIOBUSIX MArHUTOAKTHRHBIX TOpOHA (OCHOBHBIE
H3BEpXeHHBIC, HCKOTOpEIE MeTaMopdudeckue H
TECYaHO-IJIMHUCTBIE C COIepXaHUeM OOJIOMKOB
TIOpOJ, C NOBBIIEHHONX MarHUTHOM BOCIIPHMMYU-
BOCTBIO).

5.3.2. Muxpomaznumnas csemxa TIPUMEHSIETCS
IUTst paCWICHEHUA 10 JIATOJIOTHIECKMM TPU3HAKAM
OCAIOYHBIX IIOPOJ M YETBEPTUIHBIX OTIOXEHHIA,
M3yYeHHUs TPEIMHOBATOCTH CKAJBHBIX IOPOX M
reoqHAMMYIECKUX IPOLECCOB HA ONON3HEBHIX U
KapcTOOMacHHIX yaacTkax. Micronssyiorest mpubo-
PHI IOBLIIICHHON YyBCTBHTENHHOCTH (IIPOTOHHBIE,
KBaHTOBbIE MATHUTOMETPHI) U CIIEIUANLHEIC IPH-
eMbI 00paboTKY MaTepUaJIOB.

5.3.3. Hazemnas npodhunsnas maznumopassedrxa
JUISL leNeil KApTHPOBAaHMS IPOBOAWTCS B 33BUCH-
MOCTH OT Macimraba CheMKHM W CTaguM (3Tama)
MPOCKTHPOBAHMS NIPY PACCTOSTHUN MEXIy Tipodu-
JsmE 20~100 M.

5.3.4. MuxpoMarHMTHasi CbeMKa HA IUIOIIAM-
Kax IpOBOAMTCS B 3aBUCHMOCTH OT MacIITaba creM-
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KM M CTanuu (3Tara) IpOEeKTUPOBaHUS IIPU pac-
CTOSTHMU Mexny npodwisamMu 5—10 M ¢ maroM Ha-
Gmonenuii o mpodwno 2—2,5 M, Ha OTAENBHBIX
060c00/1eHHBIX MpodWBIX — ¢ warom 2—5 M, Ha
OITOJI3HEBBIX YIaCTKAX — IO CETH oT 1X1 1o 2X2 M.
MuUKpOMarHuTHas CbeMKa IpH N3y4EeHUH Teo-
IHHAMWYECKMX MPOLIECCOB, CBSI3AHHBIX C TTOIBIX-
KaMH OTHEJIbHBIX YaCTeM MaccuBa FPYHTOB M (MK )
TepepacnpeeieHieM HAIpsKeHU, TIPOBOAUTCS
Ha 3aKPeIUICHHBIX MYHKTaX C IEPHOXUMHOCTBIO,
ofecrieuMBaoIIEl KOHTPOIb 3a M3MEHAIOIIEHCS BO
BpPEMEHHM IeoTMHAMITIECKOM 00CTaHOBKOIA.

5.4. I'paBupa3BeOUHbIC METOIBI

5.4.1. Ipasupaseedounviii memood (epasupa3eed-
Ka) OCHOBAaH Ha H3YYEHHH HOJSI CIIIBI TSTKECTH
(Vz), 4aHOMAJIMH KOTOPOro CBA3aHbI C M3MEHEHU-
€M IUIOTHOCTH opoy. OTIUYUTeIbHAS OCOOEHHOCTD
MeToja IpU UHXEHEPHO-TeONOrMYecKX M3bICKa-
HUSX 3aKII0Y9aeTCA B IPOM3BOACTBE HA3EMHBIX
HabmoneHuii Ha orpaHUYEHHBIX IUIOUIANKAX C Iie-
JIBIO ITOMCKA TPYHTOBBIX HeomHOpoxHocTel. Habmo-
IEeHHS BBIIONHSIOTCS. YYBCTBUTENEHBIMI BBICOKO-
TOYHBIMH TPaBUMETPaMH C IIPHMEHEHHEM METO-
IHK perucrpauyy K oOpaboTKu, ITO3BOJIAIONIMX
OLEHUTD JTOKANBHYIO aHOMAIMIO C TOYHOCTBIO He-
cxonbko Mukporan (10-8 Mc 2). B psane citysaes mis
Goxpmeil guddepeHIIManNE U3YIaEMOIl Cpes
BO3MOXHO HMCITOJIB30BAHHE BTOPHIX MPOM3BOXHBIX
cuytsl TsDKecTd (V,,), 4To Ha IPaKTUKE JOCTUTAeT-
csI paSHOBBICOTHBLIMH HAOIIONCHUSIMH C IIOMOLIHIO
cIelMaTbHON BBILIKH.

5.4.2. I1o pesynrraraM npoghuasroli uru naowad-
HOU CvemMOK, BBHITIONHSIEMBIX peiicaMd, HaYMHAIO-
LIMMUCH U 3aKAHIHUBAIOUNIMMIICS HAa OITOPHBIX ITYH-
KTax, ITOC/IC BBEACHMA BCeX HEOOXOAMMBIX ITOMpa-
BOK CTpOSTTCS TpadMKH I KapThl aHOMATHAMA CHITHI
TSDKECTH B pelyKIMH Byre (Agy).

Hnreprperanius rpaBUMETPUH, IPH KOTOPOM
aHaM3HUPYIOTCA rpadMKY M KAPTHI AHOMAUIHIA OIS
CHJIBI TSDKECTH, ITPOM3BOAUTCS HA KAYECTBEHHOM
H KOJMYEeCTBEHHOM YPOBHAX. B mmoctemseM cirygae
HA OCHOBE allpHOPHOI TEOIUIOTHOCTHOM MoAeau
u3ydaemoil cpensl, 6azupyoleiica Ha wH@opMa-
LMY O TUIOTHOCTH ITopox 1 ¢opMe oOBeKTa, onpe-
eS0T €r0 TeOMeTPUIECKHe W IUIOTHOCTHBIE Xa-
paxtepucTiKy. Kpome Toro, Iipy IpoBeIeHUH pe-
XHMHBIX HaOMIONEHN, BBITOTHAEMBIX HAa 3aKpeII-
JICHHBIX IMyHKTaX, BHICOKOTOYHAS IpaBUpasBedKa
TTO3BOJISET OOHAPYXWBATh AKTUBHBIE pa3pbIBHBIE
CTPYKTYPEL

CoBpeMeHHasA TOYHOCTb IPaBUMETPOB TTO3BOJISIET
¢$uKkcupoBaTh B BepXxHe# yacTH paspesa (10 Iryou-
Hol 10 M) HEOOMHOPOTHOCTH, OTIMYAIOLIUECS HPYT
OT Jpyra 1o IuioTHocTH Ha 0,02—0,03 r/cm?.
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5.5. Sinepuo-¢du3mueckue MeTOAbE

5.5.1. Hoepro-gusuveckue memods: (paduouso-
monHbie) 6A3UPYIOTCS Ha CYLLECTBOBAHUM CBsI3eil
SIEPHBIX CBOMCTB IMOPON ¢ UX IUIOTHOCTBIO, BIAX-
HOCTBIO U IIUHHUCTOCTHIO. Haubonee 1poko uc-
TI0NIB3YIOTCS: ramma-ramma metox (I'TM) onpene-
JIEHUS IUIOTHOCTH, HEUTPOH-HEUTPOHHBIN METOR
(HHM) ompeneneHus BIAXHOCTH U METOX €cTe-
CTBEHHOM pPafMOaKTVBHOCTH IS OIPEICICHHA
JIMHUCTOCTH, KaK NpaBuio, B MogubHKanuu
CKBaXX{HHOTO M ITEHETPALMOHHOrO KapoTaxa. Pa-
GOTEI ITePBBIMU HBYMST METOLAMH TPEOYIOT MCIIONb-
30BaHMS MCKYCCTBEHHBIX PAIMOAKTUBHBIX MCTOY-
HUKOB.

5.5.2. I'TM ocHOBaH Ha paccesHHU U ocIabie-
HUM raMMa-u3Jy4eHus Ha SJIeKTPOHAX aTOMOB Be-
LIECTBA, IPOHM3HIBAEMOTO raMMa-nanyyenuem. Hc-
TOYHUKOM TaMMa-KBaHTOB fABJsieTcA nesuii-137.
Hcnonesylores iBa crioco6a: MpocBeIHBaHus (Me-
TOX ocjabieHuss MEPBUIHOTO raMMa-H3NTydeHH)
M METOJ PACCESTHHOTO IMEPBUIHOIO HATydeHus. B
000uX CITyqassx u3MepsieTcsl INIOTHOCTD II0TOKA, HJIA
HMHTEHCUBHOCTb (NPOIUECIIHX MM PaCCEeSTHHBIX)
ramMma-KBaHTOB. IIOTHOCTE olpesenseTcs mepecye-
TOM II0 TPAJYyHPOBOYHOM 3aBUCHMOCTH B COOTBET-
crBum ¢ TOCT 23061, pernaMeHTHPYIONM BbI-
TIOJIHEHNE IPagyUpPOBKH.

5.5.3. HHM ocuoBaH Ha 3¢ddeKre 3aMeIeHUs
OBICTPHIX HEHTPOHOB Ha aTOMAaX BOAOPOAA U 3aKITO-~
YaeTcs B peTHCTPALMK IIOTOKA 3aMEUICHHBIX Hal-
TEIUIOBbIX U TEIUVIOBBIX HEeHTpoHOB. B Metome uc-
ITOJIB3YEeTCST TUTYTOHMEBO-0EpYUIHECBHIA MCTOYHHUK
OBICTPbIX HEHUTPOHOB M TCIMEBBIA MIM CLIMHTHI-
JISILIMOHHBIA CYSTIHMK B KAYECTBE HETCKTOpa MeICH-
HbBIX HeifrpoHoB. Meromuka, TpeGoBaHusa K co0JIo-
IeHu10 Mep Ge30IMacHOCTH pH paboTe U K rpaiym-
poBKe npuGopoB permamentupyiores FTOCT 23061.

5.5.4. Memod ecmecmeennoii paduoaxmuenocmu
IUIsE oIpefeNcHrs TIIMHUCTOCTH NMCIIEPCHBIX II0-
POX OCHOBAaH Ha 3aBUCHUMOCTH €CTECTBEHHOTO FaM-
Ma-MaIy9eHHUs OT COACPXAHUSA ITMHUCTOM dpakimmr
B nopomax. Ui pacuera comepXaHHSI TIMHHACTOH
¢dpakiyu B UCHOMB3YIOTCA KOPPENSIIMOHHBIC CBS-
3d MHTEHCUBHOCTH €CTECTBEHHOIO raMMa-H3Jyqe-
HuS ¢ BemyuHOM B. EcTecTBeHHas pagdOaKTUB-
HoCTb m3MepsieTcs B cooTBercTBiM ¢ 'OCT 25260*.

5.5.5. Memoo npomonroeo MazHumHo20 pesonanca
(IIMP) ocHOBaH Ha BO30YXIEHHUH OCHMIUTHPY-
IOHIEr0 CyMMapHOTO MAaTHUTHOTO MOMEHTA IIPOTO-
HOB M ITOCIEAYIOLIET0 JeTEKTHPOBAHUS JIEKTPO-
MarHUTHOTO MOJISA, CO3XaBaEéMOT0 3THM OCIIHJIIH-
PYIOIINMM MarHUTHBIM MOMeHTOM. B mponecce pa-
6OThI aHTeHHOM GOJBIIKMX Pa3MEpPOB CO3HAETCS
HUMITYJIbCHOS MarHUTHOE IIOJie BHYTPH HcCCIlenye-
Moro o6beMa. YacToTa 3anoaHeHH UMITY/IbCa BbI-
OupaeTcss paBHOM YacTOTe NPEIieCCHU MarHUTHEBIX
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MOMEHTOB IIPOTOHOB BOKPYI' MarHUTHOIO ITOJIA
3emn. ViaMeperne HaBeeHHOTO IIPELeCCHPYIOLE-
r0 MATHUTHOTO MOMEHTA IIOC/IE OKOHYAHUM Jeii-
CTBHA BO30YXIAIOLUEr0 MArHUTHOTO IIONS OCY-
IHECTRIIETCS TOM Ke aHTeHHOH. OCHOBHBIM HOCH -
TEJIEM IIPOTOHOB B TPYHTE SIBJIIETCS BOHA, IIO3TO-
MY METOI pACCYMTaH Ha JETEKTUPOBAHUE BOIBI.

CUTHaIBI OT PAITUYHBIX CIOEB BOJIbI, Pa3amya-
IOIUXCA O IIYyOMHE ¥ BPEMEHU DETAKCALIUU,
CKJIAIBIBAIOTCA OPYr C IPYIOM B HMHTEIPAJIBHOM
BhlpaxeHuHU. PacnpeneneHue BAAKHOCTH IO TIy-
6uHe ompeneisieTcs ClEHUANBHON 006paboTKoi
ITOy9aeMBIX MaTepuaioB. MeTol mo3BoJisieT olie-
HMBATh KOJMYECTBO BOABI B MpeAetax IWIMHIpa
myounoit D u puametpoM 2D, roe D — puamerp
AHTEHHBL.

5.6. 'a30B0-3MAHANHOHHEDIE METOIbI

5.6.1. I'a3080-3ManayuoHbie Memodsl UCTIONB3Y-
10TCA JUIS ONpeeNeHusT YPOBHS COXEePXAHUA pa-
IMOAKTHBHEIX ra3oB — paloHa, TOPOHA M MX CO-
OTHOIIIEHMS, a TaKxXe cofepxanus rasop CH,+CO,
B IIOJIITOYBEHHOM BO3ayXe. B 3aBUCHMOCTH OT CTa-
WY TIPOEKTUPOBAHMS ¥ 32129 WHXCHEePHbIX H3bIC-
KaHui nposoauTcsa npodUibHAS WIM ILIOIaIHAS
CheMKa B MOTMUKAUUN SMAHALMOHHEBIX (PaoH-
TOPOHOBBIX) MJIM COBMECTHBIX (Ta30BO-OMaHaLH-
OHHEIX) u3MepeHuit. OT6op nMpod MOAIIOYBEHHOTO
BO3IyXa B 33aBHCHMOCTH OT MacliTaba CheMKH H
CTafuM (3Tana) MPoeKTHPOBAHNS BHITIOAHSICTCS MO
ceTke OT 5 M X 5 Mo 20 M X 20 M.

5.6.2. Ha ocHOBe aHaNIH3a MATEpHAIOB ra3o-
BO-3MaHAIIHOHHON CheMKH, PaCCMATPUBACMBIX B
COBOKYITHOCTH C Te0JIOTHIECKUMH ¥ IPYTHMH reo-
du3HaecKMMH TaHHBIMU, IIPOBOAMUTCA CTPYKTYP-
HO-TeoMHAMHYECKOE KapTUpoBaHue. Beinearorcs
yCTOMYMBBEIE GJOKH MOpOI, FeOXMHAMHYECKHE
30HBI ¢ PA3IMYHEIM YPOBHEM AKTHBHOCTH, CBS-
3aHHOM ¢ paspbiBHOH TEKTOHMKOM, TpEIMHOBA-
TOCTBIO M YIaCTKAMK IIepepaclpefeeHUsT Hampsi-
XeHUH B MAcCHBE IIOPOI U TPYHTOB, OOYCIIOB-
AEHHBIMHA MTPOTEKAIOIUMM €CTECTBEHHBIMH Ieo-
JIOTHIECKUMH TIpoIecCaMU M TEXHOTEHHO# Ha-
TPY3KOM.

5.6.3. I'azoBo-3MaHaIMOHHAS CHEMKA MOXET
IPOBOIMTHECS B peXUME ITOBTOPEHMSI M3MEpEHUN
C BHIGPAHHBIMY IIEPHOJAMH C LEJIBIO MOHUTOPHHIA
OTCIIEXMBACMBIX IIPOLIECCOB.

5.7. TepmomeTpus

5.7.1. Tepmomempus oCHOBaHA Ha M3yJIeHHU
TeMIiepaTypHoro o rpyHroB. ViHdopMmanus,
MOYYEHHAS ¢ €€ MOMOLIBIO, MCITONb3YeTCsS MpH
HHTEPIPETAIMA reoPpu3mIecKuX JaHHBIX (0COOCH-
HO B paifoHaxX PacipoCTPaHEHUS MEPIBIX TPYH-

TOB, Il€ €¢ IPUMEHEHHE ABJISIETCS 0OSI3aTENIbHBIM).
Kpome Toro, pesynbTaThl M3MepeHUs TeMIepa-
TYpHl B FPYHTOBOM MAaCCHBE WIM B TOJILE BOIBI
MOTYT MCITOJIb30BATHCS Ul PEIUeHUsT HHXEHEp-
HO-TEOJIOTUYECKUX U THAPOre0JOrM4ecKuX 3a1ay,
TaKHX, Kak:

TIOJIy4eHUE TEMIIEPaTYPHbIX JAHHBIX U BEIOO~
pa THIIOB PYHZAMEHTOB U BHIPAOOTKM PEKOMEH/A-
UM [0 BEIOOPY MPHHIMIA UCIIONB30BAHUS MHO-
TOJIETHEMEP3JIbIX TPYHTOB B KAYeCTBE OCHOBAHMIA
pyHIaMEHTOB;

BBISIBICHUE 30H BO3NCHCTBIUSA TEPMAIBHBIX BOJ;

BBISIBJICHHE 30H HAPYIIEHUS pEXUMA ITON3EM-
HBIX BOJ 33 CYeT yTe4eK M3 BOLOHECYLIMX KOMMY-
HUKALUK;

OoOHapyXeHUe MeCT IPOTEeKaHHS M AEUCTBHUS
GHU3NKO-XUMMIECKHX IIPOUECCOB, BAUSIOLIMX Ha
3ATPSA3HEHHE I€0JOTHIECKON Cpelbl;

OILIEHKA | [IPOTHO3 YCTONYMBOCTH TEPPHTOPUIL
OCBOCHMSL.

5.7.2. TepmMoMeTpHS OCYLIECTBISETCA KaK IO~
JIEBBIMM, TaK U 1aOOPATOPHBIMU METONAMH.

IToneBble U3MEPEHUS ClleAYeT BHIIONHATD B CO-
oreetrcrBuy ¢ [OCT 25358. MsMepenus TeMiepa-
TYpbl NOJXHBl BBIIIOJHATLCA B 3apaHee IOATO-
TOBJICHHHBIX M BRICTOSTHHBIX CKBaXuHax. g usme-
PEHMSI TEMITepaTypPHl TPYHTOB HE JOMYCKAETCA HUC-
NOJIE30BAHME CKBAXHKH, 3aAOJITHEHHBIX BOAOH WIH
IPYTOi XMAKOCTBIO.

Ipu TepMOMETPHH HMCIIONB3YIOTCH TEPMOMET-
Phi J1I060TO THITA (TEPMOMETPHI PACHTNPEHUS, Tep-
MO3JIEKTPHIECKHAE IPUOOPH!, TEPMOMETPE CONpO-
TUBJIEHUS — METAUIMICCKHE MU NONYIIPOBONHM-
KOBBIE NPUGOPEI), HMEIOIHE CAECAYIONIYIO HHCTPY-
MEHTAJIFHYIO IOTPeIHOCTb:

10,1 °C B guamazone Temnepatyp *3 °C;

10,2 °C B ;panasonax remmeparyp +3 — +10°C
u —3 — —10°C;

10,3 °C B muanazonax Temmeparyp caoimne +10 °C
u Hixe —10 °C.

Pe3synbratsl TepMoMeTpHH caeayeT odopMIITh
B TabnuyHo# dopMe B BHIle CBOXHON BEAOMOCTH
H B BUAE rpadUKOB pacupenelieHUs TEMIIepary-
PBI 10 DIYOHHE IO KAXAON CKBAXIHE IIPH OIHO-
Pa30BBIX H3MEPECHMSX WIM B Bue rpaduKoB Tep-
Mou3oIieT (B KOODIUHATAX DIIyOMHA M Bpems)
TS pEXHMHEIX H3MEPEHMH 10 OTHEJIBHBIM CKBa-
XuHaM. I OMHOKPATHBRIX M3MEpPEHMH IO paxy
CKBaXHH cTposTcA rpaduxu u3orepM (B Koopam-
HaTax ITyOMHA M paccTOAHWE MEXHNY CKBAXHHA-
mu). I'padukn u3oTepM, KaKk MpaBHIO, CICAYET
COBMELLATH C T€OJIOTHIECKUM pPa3pe3oM, Ha KO-
TOpOM ITOKA3BIBAIOTCA TPAHMIIBI Pa3eNa TABIX H
Mep3JIbIX TPYHTOB, NOMYJEHHBIE 110 PE3yJbTaTaM
WHXeHepHO-reoxorndeckoit u reodusungeckoit
pa3BeiKi, ¢ YKa3aHHEM BpEMEHU IIPOBEXECHUS
3THX paboT.
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5.8. ConyrcTRyI0mue METOXBI

5.8.1. Kaseprnomempusa BBITIONHSIETCS JUISI U3Me-
peHHsi GAaKTUYECKOTO TUaMeTpa CKBaXHH, KOTO-
Pbliif MOXeT ObITb KaK HO0MbIIE HOMUHAIBHOTO (IIpU
TIPOXOIKE PBIXJIBIX IECKOB, CHIbHOTPEIIMHOBATHIX
IIOpOJI, KABEPHO3HBIX U3BECTHSKOB M T.IL.), TaK M
MeHbIlle HOMHHAJBHOTO (B MHTEPBAJIC IPOXONKM
IUTACTUYHBIX IIMHUCTBIX IPYHTOB).

JuaMeTp cKBaXUHBI U3MEPSIETCS C IIOMOILBIO
KaBEpPHOMEPOB, OLICHHUBAIOIUMX CpeIHUMN KUaMeTp
CKBLXHMHBI, ¥ KABEPHOMEPOB-IIpodUIeMepoB, OIl-
penensionx $HopMy cedeHUsi CKBAXMHBL Ha pas-
HbIX yyacTkax. KaBepHOMeTpHYecKas araparypa
BBIITYCKAETCS B BHJIe OTHEJBHBIX NMPHOOPOB M B
KOMIDIEKCE ¢ KApOTaKHBIMM IIPpUOOpaMu ¥ CTaHIIM~
samu. [lepen HavamoM U3MEpPEHH KABEPHOMETPH-
YecKasl arraparypa g0JDKHA IIPOXOIUTD PPalyHpOB-
Ky. B mporiecce usMepeHus quaMeTpa CKBAXHUHBI
3aIMCHIBACTCS KABEPHOTPaMMa, OOBITHO PETUCTPH-
pyeMmas B Maciutabe rayoud 1:200 u 1:500. Macui-
Ta0 3armcy AUaMeTpa Jalue BHIOMpAaeTca S cM/cM,
M IIpY AETANBHBIX UCCIIENOBAHMIX — 1—2 cM/cM.

B reodusmke maHHbIE KABEPHOMETPHUH HCIIOJb-
3yIOTCA IJisi MHTepIpeTalud MatepuanoB bBK3 u
PAIOAKTHBHOIO KAPOTAXA.

5.8.2. Hurauromempus BHUIONHAECTCS A1 U3Me-
PeHUS MCKPUBIICHHS CKBAXWHEL C LEJIBIO KOHTPO-
JISL 33 CMellleHWEM OCH CKBAXUHBI OT 3aJaHHOTO Ha-
nipaBieHs. McKpuBieHre CKBaXUHBI OIpe-IeIaeTcs
10 ABYM YIJIaM: 3€HUTHOMY VLY ¢ OTKIOHEHUs
CKBAXMHBI OT BEPTUKAIH K a3UMYTy o BEpTUKAJIb-
HO¥ ILTOCKOCTH, B KOTOPO# JIEKUT OCh CKBAXWHBI.
H3mepenue yriia 1 a3MMyTa HCKPUBICHMS CKBAXM -
HbI TPOU3BOMTCS C IIOMOMIBIO WHKIMHOMETPOB
J1Byx TiIroB. Haunbonee pacipocTpaHeHbl HHKIIUHO-
METpBHI C AMCTAaHUMOHHBIM 3IEKTPHICCKIM M3Mepe-
HUEM, OCHOBOJ KOTOpBIX SBISIOTCS OTBEC M Mar-
HUTHaA cTpeiKka. Bropoil TMII — 3TO rmpocKonu-
YecKue WHKIMHOMETPEI, B KOTOPHIX IIPMMEHEHBI
THPOCKOIIBI C TPEMsI CTENEHAMH CBOGOIBL

ITo pesynbrataM M3MepeHMS yIVIa M a3MMYyTa
UCKPUBIEHNS CKBAXWHBI CTPOUTCS MHKJIMHOIpaM-
Ma — IIPOEKIMsI OCH CKBAXMHBI Ha TOPH30HTAIb-
HYIO IUIOCKOCTb, BEITIOJIHEHHAA IOCIEN0BATENALHO
10 OTAENBHBIM MHTEpBaIaM, KaK IpaBwiIo, B Mac-
mrabe 1:200.

HHxInHOMETpYst B MHXEHEPHOH TreoU3UKe
TIPUMEHsIeTCS] KaK BCIIOMOTATENBHEBI METOM, IIPH
TIPOU3BOICTBE CKBAXMHHBIX U3MepeHuii. WHKIH-
HOMETPUS MCIOJIBb3YeTCs! IS TOYHOTO OIpeaesie-
HUS PacCTOSHUSA MEXIY CKBAXXHHAMM TP ceiic-
MIT9ECKOM, aKyCTHIECKOM M PaIHOBOTHOBOM ITpO-
CBEYMBAHMAX, 4 TAKXKE NPH HaGMIONCHUAX 3a reo-
JTUHAMHIECKMMHM IIpoleccamu (OIOJN3HAMM, celi-
CMOT€HHBIMH, KPUIIOBHIMUA W APYTUMU CMEIIeHHU-
MM TIOPOJ U TPYHTOB).
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6. MHXEHEPHO-I'EOJIOTNYECKHUE
3AJAYM 1 TEOPR3UYECKHUE
METOJbI X PENIEHWA

6.1. A3yuense B wiane u pazpese
NOJOXEHHsI re0JIOTHUCCKHX I'PpaHu

6.1.1. Wzydyenue B 1uiaHe U paspese Mojoxe-
HUSI T€OJIOTHYECKUX TPAHUL IPOTSLKEHHBIX H OF-
PaHMYEHHBIX IO pasMepaM TeOJOTMYECKUX TeJ
BBIITOJIHSETCST TIPY PELIEHMH INPAKTHYSCKH BCEX
3a[1a9 MHXEHEPHO-TeOJIOrMYECKMX U3bicKaHmii. K
3a/1ayaM, CBI3aHHBIM C M3YYCHHEM IIPOTSLKEHHBIX
T€OJIOIMYECKIX I'PAHUI{, OTHOCATCS IOJOXEHMS,
H3JIOXeHHbIe B 1. 6.1.2—6.1.8. Wsyuerue Mecrorio-
JIOXKEHWs, TIyOMHBI 3a/ieraHus ¥ PopMbI JIOKATb-
HBIX Ie0JOTHYECKUX HEOTHOPOIHOCTEM CBSI3aHO C
3aa49aMH, ITepeIrCIeHHBIME B L. 6.1.9—6.1.16.

6.1.2. Onpedenenue penvegha noeepxrocmu ckab-
HBIX U MOUSHOCHIU NEPeKpbiealousix UX OUCRePCHbIX
2pyrmog. OnpeneeHre OCHOBAHO HAa CKAYKOO06-
pa3HOM H3MeHEeHHHM (CBEpXY BHM3) CKopocTel
TIPONONBHBIX U TOTIEPEYHBIX BOJIH, YAEIbHBIX 3JIeK-
TpHueckux comporubiiennit (YOC) ¥ IIOTHOCTH
KOHTaKTHPYIOIUX TIOPO/.

OCHOBHBIMY METOIAMH MCCIeIOBAHHUS SBIISIOT-
cA: ceiicMopasBeika METONOM IpeIOMICHHBIX
(MIIB) u otpaxennsix (MOB) BoJH, 35eKTpopas-
BEIKA IOCTOSHHBIM TOKOM B MOTM(HKALMAX Bep-
THKAILHBIX 3JIEKTPHIECKHX 3o0HaupoBanuii (BO3),
YACTOTHBIX 3JEKTPOMArHUTHBIX 30HIUPOBAHHI
(UDM3) ¥ 30HIMPOBAHHIA CTAHOBJICHHMEM I10JIS
(3CII). Bee BUIE reohH3NIECKOTr0 NPOdINPOBa-
HUS BXOAAT B COCTaB BCIIOMOTATEIBHEIX METOHOB.
TIpu HaMMYMM CKBAXIH B KOMIUIEKCE NOJIKHBI HC-
TIONB30BATHCA TE BUABI KAPOTAXA, KOTOPhIe (PHKCH-
PYIOT YKa3aHHBIE DAY KOHTAKTHPYIOMIMX IPYH-
TOB I10 [IePEYHCIEHHBIM BEIIIe CBoicTBaM. JlaHHEBIE
KapoTaxa, 1a60paTOpHBIX U HapaMETPUICCKHX H3-
MepeHuil Ha oOpazliax, KepHe U Ha OOHAXEHHIX
HCITONB3YIOTCS I Gojiee TOYHOM MHTepIpeTaliy
PE3YJIBTATOB HA3€MHBIX HaGIIIONEHIA.

6.1.3. Pacunenenue paspesa ckanshbix u ducnep-
CHbIX NOPOQ HA CAOU PA3AUYHO20 AUMOA020-NEMpO-
2paguueckoeo cocmasa OCHOBAHO HA Pa3IMYMH TI0-
porn o ux ¢pusuyeckuM cBoiicTBaM. OCHOBHBIMU
reopu3MIECKUMII METOJAMM peLISHHS 3Toi 3a/1a-
Yy SBISHOTCS 3NekTpopassenka (BD3, 3CII), ceit-
cMopaspenka (MIIB u MOB), HenpepriBHOE celi-
cmirdeckoe npodumuposanue (HCIT) Ha aksaro-
pusix, paguoBosHOBoe Ipocsequsanue (PBII) u
COJBUIMHCTBO BHOOB KapoTaxa. Pojb Bcromora-
TEJIbHBIX METON0B MOryT urpath YOM3, BeprH-
KaJibHOe ceiicmuueckoe rpodwinposanue (BCIT),
METOIBI BbI3BaHHOMK mnojsipusanuu (BIT) u PJI3.

6.1.4. Onpedenenue moupocmu Kopei 6bisempusa-
Hus (3K302eHHol mpewurosamocmu). B ocHOBe pe-
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LIEHWS 3aaY¥ JEXHUT OTIUYHE COXPAHHBIX MTOPOX
OT BBIBETPEJBIX (TPEIUMHOBATHIX) IO YAETbHBIM
3AEKTPUYECKUM COIIPOTURIICHMAM, CKOPOCTIM YII-
PYrux BosH M KoaddUIIHeHTaM UX 3aTYXaHHA, 4
TaKxKe MOJISIPHA3YEMOCTH U IUIOTHOCTH,

OCHOBHBIMH ¥ BCITOMOTaTEIbHBIMU METORAME
SABISIOTCS MPAKTUYECKH Te Xe, YTO K Iepedrcie-
HBIB I 6.1.2.

6.1.5. Onpedenenue anybunsi 3are2anun 6000yno-
poé u ux yeaocmuocmu. Ousugeckne OCHOBBI pe-
LICHWS 3aa4d ¥ METOHNBI ee pelICHHs Te Xe, 4T
usm 6.1.3.

6.1.6. Onpedenenue 2aybunbi 3a1ezanus noo3em-
HbiX 800 (YPOBHA 2PYHMOGHIX 600) 1t MOWHOCMU 6000~
HOCHBIX 20pU3OHMO8 6 OOAOMOYHbBIX U MPEuUH08a-
mbiX CKAAbHbIX U NOAYCKanbHbix nopodax. OCHOBHOE
OTIWYYE BONOHACHIICHHBIX IIOPOL OT HEBOXOHA-
CBIIIEHHBIX 10 SMEKTPUIECKIM CBONCTBAM IPOSIB-
JISieTCs1 B TOM, YTO ITepBbIE XapaKTepH3YIOTCst Cy-
LIeCTBEHHO GoNee HU3KUMH 3HauYeHHAMu YOC u
Gosnee BHICOKMMHM 3HAYCHUSIMU TUIIEKTPHICSCKOM
npoHuuaeMoct. Haubomnbiive pasnuiaunsa Habmo-
JAI0TCsl B mecKax, raJleYHUKAX, TPEIIMHOBATHIX
CKJIBHBIX ITOPOJAX M 3HAYUTEIHLHO MEHBINE — B
JUCIIEPCHBIX IIOPONAX, COTEPXAIUX GOJIBIIOE KO-
JIMYECTBO YACTHI] TJIHHUCTOM PPAKIINH, a TAKXKE B
HETPeLIHHOBATBIX CKAJIBHBIX IIOPONAX.

CKOpOCTH pacipoCTpaHeHHs TPOLOTbHBIX YII~
PYTMX BOJIH Ha TPAaHHUIE BOLOHACHIIEHHBIX 1 He-
BOJOHACHIIUEHHBIX IIOPOJ PETEPIIEBAIOT CKAYKO-
ofpasHoe yBeldYeHue, TIPH 3TOM CKOPOCTH IIONe-
PEYHEBIX BOJIH M3MEHSIOTCS HE TaK PesKo.

OcHOBHEIMU reodHU3NYEeCKUMH METOIAMH pe-
HIeHHWs 3aavdl ABISIOTCS: JIEKTPOpa3BenKa Io-
CTOSTHHBIM TOKOM B MOIMbUKAIVSX BEPTUKATBHBIX
3NEXTPUIECKUX 30HIUPOBAHUIM METONOM CO-
nporusienns (BB3) ¥ BRI3BaHHBIX IOTEHIMAIOB
(B®3 BII), ceitcMopasBeaKa MeTOIOM IIPeIOMIIEH-
HeX BotH (MIIB), a taxxke PJI3. Jlna xonmde-
CTBEHHBIX OIIEHOK COAEPKAHUS BOIBI MOXET OBITH
UCIIONBE30BaH METOA MPOTOHHOTO MarHUTHOTO pe-
3onanca (IIMP).

6.1.7. Onpedeaenue enybunvi 3a1e2anus, MOWHO-
Cmu u pacnpocmparenus AUH3 U 20PU3OHMOS 3aco-
JIeHHYIX 800 U Kpuon3206. TNTaBHOR OTIMYHUTEIbHOM
0COGEHHOCTBIO 32COJIEHHBIX BOX (PacTBOPOB) 9B-
JIleTCs. 3HAYUTeNIbHOoe MOHMXeHue ux YOC npu
YBeJIMIeHUM KOHIICHTPAIMM ¥ HE3HAYUTeTbHaA
HM3MEHIUBOCTD OCTANBHBIX XapaKTePUCTHK.

OCHOBHBIM TeO(pM3HICCKUM METONOM pelle-
HUS 310 3ana9H ABseTcsa BO3. B kavecTse Bcro-
MOTaTENBHBIX METOROB McHmonb3yiorcst B3 BIT,
YsM3, 3C, PBII.

6.1.8. Onpedenenue 6 naane u paspese nosoxce-
HUA ePaHuy Mep3abix u Hemepaasix nopod. Ilepexon
TIOpO, COHEPXALIMX B CBOEM COCTaBe BOAY, B Mep3-~
JIOE COCTOSIHHE COITPOBOXAACTCS CKaYKOOOPa3HbIM

yBenuyeHUeM ux YOC U CKOpOCTell yIpyrux BoJH,
BEJIMYMHA KOTOpOro TeM OoJjibllie, yeM OoJblIe
CBOOOIHOI BOJBI CONEPKUTCA B IOpOXeE.

OCHOBHBIMHI METOIAMM ABJIAIOTCSA 3IeKTpopas-
BEIKA METONOM COIPOTUBJIEHUI B Pa3IMYHBIX MO-
IUKALUAX, YACTOTHBIE METOIBI 30HAUPOBAHUSL
u npodunuposanus (YOM3, ABMII, BUDII,
H3I1, PBII, PJI3) u ceiicmopa3senka (MIIB,
CIIIIb, MOB, BCII). BcnomoraTeabHbIMY SIBIIS-
0TS METOX BHI3BaHHBIX IToTeHUHanoB (BO3 BII),
ecTecTBeHHBIX moteHimMartos (EIT), paxuokumn.

6.1.9. Onpedenenue 2nybuns: 301€2GHUR U MOUHO-
CMU GHYMPUSPYHIMOBHIX 46008 U 46008, 3AAe2AIOUUX C
noeepxnocmu. Jlen Hapsany c Mep3ibIMM HEeCKaMH
xapakTepusyercss OonbiMMU 3HaYeHUsSIMH YOC H
CKOPOCTAMU YIIPYTHX BOJIH, MEHBILIEH IVIOTHOCTHIO
U MEHbIIIeif JH3IEKTPUYECKOi HPOHUIIAEMOCTHIO TIO
CpaBHEHMIO C BIATOHACHINEHHBIMHA ITopoaaMu. B or-
JIgye OT CIaGOMATHUTHBIX TIIMH JICH MPAKTHIESCKH
HEMarHHUTEH.

OCHOBHBIMHM METOAaMU UCCICAOBAHIAS BHYTPH-
TPYHTOBBIX JILIAOB SIBIITIOTCS T€ K€ METOMbI, YTO U B
1. 6.1.8. BO3MOXHOCTb HCIIONB30BAHMA ceiicMOpas3-
Benxyd MOB obyciionieHa CyIlecTBOBAHMEM OT/IHM-
U aKyCTHUecKoil XXeCTKOCTH JIbAA OT BMEIalo-
Imx nopofi. BeroMorarenbHbie METONBI — IPaBH-
pasBeKa U MarHUTOPAa3BEAKA HCIIONB3YIOTCH B CIIY-
Yae JOCTATOYHO KPYIHLIX CKOILICHWH JIbAa.

OCHOBHBIMM METOAAMM OIIPENETICHUS MOUIHO-
CTU JIEAHUKOB ¥ KPYIHBIX HaneAeH sBisioTcs pa-
OUONOKAIMOHHOE 30HAUPOBAHUE K celicMopas-
Beaka (MIIB 1 MOB).

6.1.10. Buiserenue u oKonmypusanue 301 nogvl-
WEHHOU MPeujuHo8amocmu, meKmoHUYecKUX Hapy-
weHull u axmueHbix paspsieHox cmpykmyp. OCHOB-
HBIM crioco6oM HabmoxeHui sBIseTcs MpodI-
poBanue. B xayecTBe OCHOBHBIX METOOB MCCIIEIO-
BaHHUA Hcnojis3yiores: BI1, B3, MIIB, MOB,
OI'T, ASMII, I3, M, T, a B KauecTBe BCIIOMOra-
Tensuex — BCII, HCII, Kap, Y9M3, PJI3, BO3
BII, PBII, EXDMII3.

6.1.11. Ob6napyscenue u oxonmypusarue é niane
u paspese Kapcmogsix noaocmeli U no03emMHbiX Guipa-
6omox. OCHOBHEIMH MeTOZaMH SIBJIIOTCs: B33,
BHDOII, PBII, MIIB, OI'T, CII, Muxkporpasu-
pasgenka, PJI3. B kagecTBe BCIIOMOTATe/TbHEIX METO-
InoB mpumensiorcs I'-9, EIl, pesmcrusuMmerpus,
M3T, ENDM3, AD.

6.1.12. O6napyncenue u oxonmypuganue e naare
U paspese omOenbHbIX AeOAHBIX Men PA3AUMHOL Mop-
gonoeuu (nracmoevix, NOGMOPHO-HCUALHBIX) U 30H
noeviuernoli asducmocmu. Hapsimy ¢ OCHOBHBIMH
METONaMH, aHAJIOTMIHBIMM MCIIONB3YEMBIM IIpH
pelieHdd 3amad m. 6.1.9, B KauecTBe Bcromora-
TeJbHBIX ucnons3yiorcs MIITI, PBII, BoicokoTou-
Hasl TpaBUpasBelKa W, IPU HATMUNY MATHATHOK
BOCIPMMMYIMBOCTH Y BMEIAIOLMX OPON, — BHI-
COKOTOYHAsI MATHUTOPA3BelKa.
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6.1.13. Oxonmypueanue u onpedesenue MouHocC-
mu masukoe, nepeaemkog U mep3avix nopod cpedu
manbix. DT 32029 PEIIAIOTCS. METONAMH, Iepe-
YKCIEHHBIMH B I1. 6.1.8 1 6a3upyromMMIcs Ha Tex
Xe ¢U3NIECKUX OCHOBAX.

6.1.14. Onpedenenue ¢ naane u paspese noaoxce-
HUS 2PAHUY 302PAZHEHHBIX NOPO0d (8 mom uucae pa-
duoaxmusHviMu eeujecmsamu). Berbop MeTomoB ocy-
LIECTBAAECTCS HA OCHOBE ANPUOPHOTO 3HAHHUSA
CBOMCTB ITOPOJ, IPETEPHEBUINX USMCHEHUS U CTe-
rmeHu u3MeHeHui. IlenecooGpasHo BHITOJTHEHME
CHEMAIBHBIX TapAMETPUYECKUX U3MepeHUit. BRIG-
PaHHBIE METOIBI B 3aBUCHMOCTU OT KOHKPETHBIX
3aay MCITOJIB3YIOTCS B MOTUMUKALIUSIX 30HAUPO-
BaHuST WK npodmposanus. ITpu 3arpsa3HeHUH
PaIHOAKTUBHBIMU BEIECTBAME OCHOBHBEIM METO-
IOM SIBISIETCS. PAIMOMETPUYECKAst ChEMKa.

6.1.15. Jloxaauzayus mecm pasepysku nodszem-
HbIX U MEXHO2EHHBIX 800, mecm guabmpayuu 600 ye-
pe3 3emasnble coopyxcenus. BeIxon oa3eMHBIX BOX
Ha [TOBEPXHOCTH U BCE MPOIIeCCH (DMIIBTPALVH CO-
MPOBOXIAIOTCSL TIOSIBJICHHEM ECTEeCTBEHHBIX IIO-
TEHIIMANOB, KaK IIPABWJIO, IONTOXUTEIbHBIX B ME-
CTax pasrpysKu.

OCHOBHBIMH METOIAMHU SIBJISTIOTCS: PE3UCTHBY -
metpust, EIl, trepmomerpus, B®3 BII, PBII, a
BCIIOMOTATEBHBIME — 3JIEKTPOTPOdIINpPOBaHIe,
MIIB Ha IpOIONBHBIX BOMTHAX.

6.1.16. Jloxaruzayus mecm Koppo3uu unu onacro-
Cmu Koppo3uu no03eMHbIX MEMANIUMecKux coopyice-
wuli (IIMC). PeiieHve 3amaqy JOKATM3AUMH MECT
KOPPO3HH OCHOBAHO Ha ITOSBIEHUM B 3THX MECTaX
aHOMAJIBHBIX 3JIEKTPIYECKIX MOTEHIMAIOB 3JIEKT-
POXMMUYECKOIO reresnca. OCHOBHBIM METOIOM SIB-
JisieTcsi npodwmpoBaHue WM cheMka MetonoM EXT.

OneHKa KOPPO3HOHHOM OTIaCHOCTH B pe3YJIbTa-
Te NefcTBUS GIYXIAIONIKX TOKOB U arpecCHBHOC-
TH BMEHIAIOIIEil cpeIsl O OTHONIEHHIO K CTANb-
HBIM IOJ3EMHBIM COOPYXEHHAM HPOH3BOAMTCS
MYTE€M CIEHHAIBHBIX M3MEPEHMI, BEIIOIHSICMBIX
B cootBercTBIH ¢ [OCT 9.602—89*. B ocHOBe MeTO-
Jia IEXUT HU3MEPEHNUE Pa3HOCTH MOTCHLANIOB MEX-
Iy 3TaIoHOM U3 crany wiu camoro IIMC u anek-
TPOJIOM CPaBHEHHS.

Hanuyue 61yXnajonuyx TOKOB B 3eMiie Ollpe-
JeJISIETCSL ¢ TIOMOIIBIO M3MEPEHHS Pa3HOCTH IO~
TEHIIMANIOB MEXAY ABYMs TOYKAMM Ha IIOBEPX-
HOCTH 3¢MJIH MIPH Pa3HOCE U3MEPHUTENBHEIX DJIeK-
TpoaoB, paBHOM 100 M, pacronaraiommxcs B ABYX
B3aMMHOIIEPIIEHANKY/IIPHBIX HAIPABICHHIX Ye-
pe3 kaxaeie 1000 M Tpaccel. 3amMepsl IPOU3BO-
nsarcs yepesd Kaxnsie 5—10 ceKyHX B TeYeHHE
10—15 mMuHYyT.

6.1.17. O6uapycerue u r0KaAU3AUUS 6 NAGHE U
paspese omoenbHbIX meXHUYecKux 06sexmos (unice-
HepPHbIX KOMMYHUKayuii, noepebeHHbix giynoamennos
u np.). Beibop METOIOB OCYIIECTRISIETCS HA OCHO-
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Be anpHUOpHBIX 3HAHUI O CBOACTBaX MCKOMOIO
o6bekTa. Hanbosee nHdopMaTuBHBIMK MOTYT OBITD
PJI3, mukpomaruutHas cbemka, EII, TOMII,
JONII.

6.2. Nsyuenme cocrapa, CTPOCHH,
COCTOAHHS ¥ CBOMCTB rPYATOB

6.2.1. UsyyeHue cocrapa, CTPOCHMS, COCTOSI-
HHSI M CBOMCTB I'PYHTOB BBIITONHSETCS IApaJLIeib-
HO C M3YYeHHeM I'eOJIOTMYECKOTO CTPOSHHSA Mac-
CHBa, HO MOXET SBJSATHCS U CaAMOCTOSTEIbHOM
LEABI0O W BEHIMOMHATHCSA IO CHELMAIBHO COCTaB-
JICHHOM ITpOorpaMMe.

6.2.2. OnpeneneHue GUNKO-MEXaHHYECKUX
XapaKTePUCTHUK IPYHTOB IO JAHHBIM reodusuyec-
KHX MCCNIEJOBaHUi CIEMyeT MPOM3BOAUTE HA OC-
HOBE KOPPEJILMOHHEIX 3aBHCHMOCTEM, YCTaHOB-
JIEHHBIX IS OIpeleleHHbIX INTOJIOTMYECKHX pas3-
HOBUIHOCTEH ITOPOJ C YYETOM HX PEerHOHAIbHBIX
ocobeHHocteil. IIpu oTcyTeTBHM KOPPEISLIMOHHBIX
CBA3EH, IOJIYYECHHBIX JUIA TPYHTOB H3y4aeMoro
obbekTa (Hanbonee 0OOCHOBAHHBIE OLIEHKM), MO-
IyT ObITh WMCIIONB3OBAHBL KOPPEIIUHUOHHBIE 3a-
BHCHMOCTH JUISf TPYHTOB-aHANOTOB (MPHONMIKEH~
Hble onleHKH). [IpUMepBI TaKux CBsI3€il, I1OIydeH-
HBIX Ha OCHOBE 0GO0INEHUS JAHHBIX 9KCIICPUMEH -
TANBHBIX HCCAENOBAHUI pPa3IHIHbIX TPYHTOB B J1a-
6GOpaTOPHBIX ¥ HATYPHBIX YCJIOBUSIX, IPUBEICHEI B
aHauTUgecKoit dopMme B npuwioxeHuu E u B rpa-
dugeckoit popMe B nmpwioxerusx X — H.

6.2.3. IIpu onpeneneHun GH3UKO-MeXaHIIEC-
KHX CBOICTB IDYHTOB B MaccHBe HA OCHOBC HC-
TIOJIb30BAHUS KOPPESIIUOHHBIX CBSI3€i, YCTAHOB~
JICHHBIX [IPH U3Y9CHHH 0OPA3LIOB, ClleyeT YIHThI-
BaTh MaclITaOHbIH 3ddeKT i1 KOHKPEeTHOM reo-
JIOTHYECKOil cpembl.

6.2.4. Onpedenernue aumonozo-nempozpaghuuec-
K020 cocmaea nopod. PellleHue 3a1a9¥ OCHOBaHO
Ha 3aBUCHMOCTH 3JIeKTpHYECKHX, YIIPYTHX U Opy-
X GHU3MIECKHX CBOICTBAX NTOPOL, OHNpeIeISIeMbIX
nipu reoPU3HICCKUX UCCICIOBAHUAX, OT MX JIATO~
JIOTO-HETPOrpadpHIECKOro cocTaBa (IMPHIOXCHUS
X, H). YctaHoBJIEHHE 3aBUCHMOCTEH MEXITY Teo-
bu3HISCKUMU [TAPAMETPAMH U JINTOJIOTO-TIETPOT-
pacbryeCKMMH NPU3HAKAMK COCTaBa FPYHTOB IIPO-
BOIUTCSA TNPU MCIOJB30BAHMHM MapaMETPHIECKUX
U3MepeHHil B CKBAXHHAX, FOPHBIX BHIPaOOTKaX,
Ha o0pasnax U Ha OOHAXKEHHSIX.

OCHOBHBIMH reo(pu3NYeCKUMH METONAMH TIPU
pelreHHH 33[a9M ABJISIIOTCSI 3NEKTPOpas3BeKa Ha
niocrosHHOM ToKe, BO3, B3 BII, ceiicMopaspen-
xa MIIB Ha mponoibHBIX M MMONEPEYHBIX BOJIHAX.
IIpu HaMKUK CKBaXWH ucnonb3ytores BCI, ceii-
CMOIIPOCBEYUBAHKE, PAIMIHEIEC BIABI KAPOTAXA.

6.2.5. Onpedenenue mpewunosamocmu u nopuc-
mocmu cKaabHbix nopod. PellieHne 3a5auy oCHOBA-
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HO H4 Pa3MYUH CKOPOCTEH DPAacPOCTPaHEHMS
MpPONONBHBIX ¥ TOMEPeYHBIX BOJIH M 3JIEKTPOCOI-
POTHBJICHHMS B CKAXTbHBIX [TOPONAX ITPH PASTHYHOM
CTeIeHH TPENMHOBATOCTH. C MOMOIIBIO COYETAHMS
ceificCMOpa3BeKN B HA3¢MHOM M CKBAXWHHOM Ba-
PHAHTaX ¢ YIBTPa3BYKOBBIMM W3MEDECHUSAMHU CKO-
pocteli YIIpyrux BoJH B 00pasnax (KepHe) CKajb-
HBIX TIOPOJI ONpeaesercs ob1ast MycToTHOCTD (ITo-
PUCTOCTh) NOpPOJ KaK B 30HE a’palMM, TaK H B
30HE MOJHOro BomoHAacemeHusA. IlpnMeHenue
3JIEKTPOpPa3BeNKN TpebyeT YCTAHOBIEHMS Koppe-
JSIMOHHBIX cBa3eit YOC co cremeHbIo Tpe-
LIHHOBATOCTH U IIOPUCTOCTH ITOPOJ ITyTEM H3MeE-
pPeHHS NEKTPHIECKUX CBOMCTB IOPO/ B MOJEBBIX
yCIIOBISIX M B JlabopaTopum Ha oGpa3iax.

OcHOBHBIMI reohU3MIECKIMI METOTAMH ITPH
PeIUeHHMM 3aa9M SBIAeTCA Ha3eMHast ceiicMopas-
pegka MIIB Ha MpoOMbHBIX ¥ IIOMEPEYHBIX BOJ-
Hax, CKBAXMHHad ceiicMopassenka metogamu BCIT
¥ ITpoCBeYMBAaHMSI MeXAy cKBaxuHamu, Y3K, us-
MepeHHsI CKOpOCTell yIpyrux BOJH B oGpasmax
mmopod. BcrioMorareibHBIMH METONAMM SBJISIOTCS
3nekTpopasBeaka B93 u KBD3.

6.2.6. Onpedenenue eodno-gusuneckux ceoticme
nopoo. OueHka xosgduimenTa QUIBTPaLM AKC-
IIEPCHEIX TIOPO MPOM3BOAMUTCS HO KOPPENIIHOH-
HBIM 3aBHCHMOCTSM MeXay kKoadduuueHTOoM
duwibTpanyy 1IOpoa M KX YIENbHBIM 3JIEKTpIYec-
KMM COTIDOTHBJIEHHEM, 4 TaKXKe HOJIPH3YeMOC-
TBIO M AUBNEKTPHUICCKON NMPOHHHAEMOCTHIO,
YCTaHaBIMBAEMBIM JUIT KOHKPETHBIX YClIOBH#. B
CKAIBHBIX IOPONAaX TAKUE 3aBUCHUMOCTH YCTaHAB-
JIMBAIOTCS Mexny KoagduumerToM GHIBTPAIUA
M CKOPOCTBIO NPOXOJIBHEIX BOJIH.

6.2.7. Onpedenenue dedhopmayuonnsix u npouro-
cmHubix ceolicme cKaabHbX nopod. 3amada pemaer-
Cfl, KaK MPaBWIo, C NOMOLIBIO KOMIUIEKCA ceiic-
MOAKyCTHUYECKUX MeTOHOB. sl onpeneeHUus
CTaTMYeCKOI0 MOLYJIS YIIPYTOCTH, MOy aedop-
MauuK, Npexena NPOYHOCTH Ha OXHOOCHOE CXA-
THE UCIIOMB3YIOTCH YCTAHOBIEHHBIE KOPPEISIIIUOH-
HbIE 3aBHCHUMOCTH MEXIY YKa3aHHBIMHM IIapaMeT-
PaMu ¢ OTHOHN CTOPOHBL U CKOPOCTSIMU ITPOJOJNb-
HBIX U MOIIEPEYHBIX BOJIH K TMHAMUYIECKUMHU MO-
IyNSIMH YIIPYrocTH — ¢ Ipyroii (npwioxenue E).

CKOPOCTH YIIPYTHX BOJH M, CIEIOBATEIBLHO,
yIpyTHE MOAYJIM {C MCIIONb30BaHHMEM WHpOpMa-
LIHA O IUIOTHOCTH MOPOX B MaccHBE) OIpenens-
I0TCS: B CKBXKHHAaX METOAaMU celicMoaKkycTHdec-
Koro xaporaxa M mpocseuusanus, BCII, ¢ mo-
BEpXHOCTH — celicMopassenkoit MIIB Ha ripomoims-
HbIX ¥ IIOIEPEeYHbIX BOJHAX, B JabopaTropuu —
ITyTeM U3MepeHHsI CKOPOCTeH YIIBTPa3ByKOBhIX BOJIH
B obpasuax.

HccnenoBasus B INUPOKOM AHANA30HE YaCTOT
MTO3BOJIAIOT YYATHIBATH MacluraGHeri addexr u
0GOCHOBaHHO OCYIIECTBIATD ITepeXol OT IapaMer-

POB, MOJYYEHHBIX Ha MAJBIX 0GBEMAX TPYHTOB, K
NapamMeTpaM U3y4aeMOro MacCHpa.

6.2.8. Onpedenenue dusueckux ceoticme ducnep-
CHBIX NOPOC (NAOMHOCMLL, GAGHCHOCMIL, NOPUCMOCILL).
OCHOBHBIMM METONAMM OTpeNeNeHUs IUIOTHOCTH
U BJIIAXHOCTH ITHCIEPCHBIX Topon (B TOM 4HCiE
MEP3IBIX) SABIAIOTCA PATAOU3OTOIHEIE H3MEPEHHS.
BenoMorareIbHEIMU METONAMH SBISIIOTCS CeCMO-
pasBeloYHbIE H 3JIEKTPOPA3BENOYHBIE, PE3YIbTa~
THl KOTOPbIX HCIHOJB3YIOTCS JUIA OMpee/ICHUs
HMCKOMEIX TIapaMeTpOB IPYHTA 10 YCTAHOBIEHHBIM
KOPpEJIAIIUOHHBIM 3aBHCUMOCTSM MEXAY ILIOTHO-
CTBIO, BIAXHOCTBIO U IIOPUCTOCTBIO C OHOM CTO-
POHEL B CKOPOCTSIMM YIIPYIMX BOJH H 3JIEKTPO-
COIIPOTHBIIEHHEM — ¢ JApyroil (npwioxeHus1 E,
X, ", J).

B kayecTBe OCHOBHBEIX METONOB MCIIOB3YIOTCA
KapotaxHsie Meroasl I'TM, HHM, a B xagectse
KOCBEHHBIX — Ha3¢MHas W CKBAXHWHHAsl CeicMoO-
pa3BelKa Ha MPOAOJBHBEIX K IMONEPEIHHIX BOJHAX
(MIIB, BCII, ceiicMommpocBeINBaHUE), & TAKKE
snexrpopassegka B93, kaporax KC u PBII.

6.2.9. Onpedenenue npourocmubix u deghopmayu-
OHHBIX C60liCME JUCNEPCHBIX (MAABIX U MEPaNbIX) no-
P00 BBHINIONIHAETCSK MO YCTAHOBJIEHHBIM HIH YTOU-
HEHHBIM M BHOBb YCTAHABIMBAEMBIM B IIPOIECCE
paGoT KOpPEIALHOHHBIM 3aBHCHUMOCTSIM MEXIY
YKa3zaHHBIMHM BeIHYMHAMM U YTIPYTHMM T1apaMeT-
paMu: CKOPOCTSMH YIIPYTHX BOJH, MOAY/ISIMH YH-
PYTOCTH, CHBHMTa, AMHAMHYECKHM Ko3ddHumeH-
ToM Ilyaccona (mpwnoxenusi E, M).

CKOpOCTH IIPOXOJBHBIX M MOIEPEYHbIX BOJH
TIOPOJX B HOJIEBBIX YCJIOBHSIX OIPEENisIOTCS C Io-
MOIIBIO HaGIONEHMIA C TIOBEPXHOCTH M BO BHYT-
PEHHHX ToUKax cpeab metogamu MIIB, BCII, CII.
B naGopaTopHbIX YCIOBUSIX HCITOB3YIOTCA YIIBTPa-
3BYKOBBIC H3MEpeHUS Ha o0pa3iax.

6.2.10. H3yuenue cmpoenus cKanbHbX MACCUBGOS,
COCTOSIIIMX U3 PA3HOBEIMKUX 30H, OJIOKOB M 3jie-
MEHTOB Y CTeNIeHH MX HEONXHOPONHOCTH BHITONHS-
€Tcsl ¢ HOMOIIBIO PA3HOYACTOTHBIX CEHCMOAKyCTH-
9eCKHUX METOJOB, MO3BOJISIOIIUX OIPENENSITh CKO-
POCTH MPOIONBHBIX M MOTIEPETHbIX BOJH UISL pa3-
JNMYHBIX 110 pa3MepaM OJIOKOB U 3JIEMEHTOB MacCH-
Ba. /g KomraecTBEHHOM OIEHKH HEOMHOPOXHOCTH
CTPOSITCSL TAK Ha3bIBAEMEIC MACIITaOHbIC KPHUBHIC,
OTPAXAIOHIME B3aHMOCBS3b MEXITY CKOPOCTSIMH YTI-
PYTHX BOJIH M H3y9acMBIMH pasMepaMi (JIMHEHHBIMI
WM OOBEMHBIMHM) CPEIbL.

CKOpOCTH MPOJOJLHBIX U ITOIIEPEYHBIX BOJH B
MAaccHBe M €ro YacTsiX ONpPeNeIIOTCs ¢ OMOIIBIO
HaOMooeHMH ¢ TIOBEPXHOCTU, BO BHYTPEHHMX TOY-
Kax cpensl H Ha obpasmax Meromamu MIIB, BCII,
CIH na yacrorax or 50—100 I't o 10—20 xT'u, a
TaKKe ¢ [IOMONIBIO YIBTPa3BYKOBEIX MCCIIENOBAHMIA.

6.2.11. H3zyuenue cmenenu mneodnopodwocmu
Maccueoé ducnepcHuix nopod NPOBOXUTCA ITyTEM
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MMOCTPOCHUsSI KPHUBBIX pachpelejieHNsS CKOPOCTei
YIIPYTHMX BOJH ¥ XapaKTepUCTHK WX IOrIOLICHMS,
a TAKKe INEKTPOCONMPOTUBICHUI B 3aBUCHMOCTH
ot Maciuraba u3ydaeMoit cpenpl. MeToapl mosiyde-
HUS YIPYTUX ¥ 3ACKTPHYCCKUX [TAPAMETPOB CTaH-
naptasie — MIIB, BCII, ceiicMonipocBeurBaHue,
B33, PBIIL.

6.2.12. H3yueHue HAnPANCEHHO20 COCIMOAHUA NO-
PO0 OCHOBAHO HA B3aHMOCBSI3Y I1aPAMETPOB YIIPY-
THX BOJIH CO 3HAYCHUAMMU JeiiCTBYIONMX HANPSIKe-
HUI B MACCHBE ¥ Ha 3aBUCUMOCTH YPOBHSI aKyCTH-
YecKOH M IMEKTPOMATHUTHONH 3MHUCCHM OT M3Me-
HEHU HANPSXEHHOTO COCTOSIHMS Maccupa. Ilpu
KaYeCTBEHHOM M3YJCHHM HANPSLKEHHOIO COCTOSI-
HHA CKAUTBHBIX U AUCTIEPCHBIX OPOJ, UCIIONB3YIOTCS
MIIB, BCII, ceiicMONpOCBEYHBAHKE, H3MEPEHUE
aKyCTMYeCKOl M 3JIeKTPOMArHUTHOM SMHCCHUU.
KonuyecrBeHHAS OlleHKa HaNpsoKeHUH B MacCHBe
IOPOX ONIPERENISIETCA C IOMOLUBIO KOMILIEKCa pas3-
HOYaCTOTHBIX CEACMOAKYCTUYECKMX METONOB IPH
WCHONB30BAHUY YCTAHOBIEHHBIX 3aBHCHMOCTEMH
CKOPOCTEH YIIPYTHX BOJIH OT JaBICHUS.

6.2.13. Onpedenenue muneparusayuu ROG3EMHbIX
600 U 3aconeHHocmu OucnepcHuix nopod TIPOM3BO-
IUTCSA C TIOMOIUBI0 METOROB PE3UCTUBUMETPHU U
anekTpopasseaku BO3, kaporaxa KC u PBII. ITo-
JydeHHBIe 3TUMU MeTofamM 3HadeHus Y2C uc-
MONB3YIOTCA JUIA OIpeReNeHus MUHEpaIN3aluu
MTOJ3EMHEBIX BOX, 3aCOJICHHOCTH JUCIIEPCHBIX Ta-
JIBIX X MEP3JIBIX ITOPOJ, [0 3aBHCHMOCTSAM, IIpHBE-
HeHHBIM B Ipwioxenuu K.

6.2.14. Onpedesenue avOucmocmu OucnepcHux
nopod MPOBOIMTCS IO YCTAHOBJICHHBIM KOppEIsi-
LHOHHBIM 3aBHCHMOCTAM MEXXY OOBeMHOM JIHIH-
CTOCTBIO C OJHON CTOPOHBI M CKOPOCTSMH YIIPY-
TMX BOJH M 3JEKTPOCONPOTHUBICHHEM — C JpY-
roil, MOMYyYEeHHBIMH I PA3iMIHbIX BUIOB IHC-
NepcHBIX IpyHTOB (puoxerue JI). CkopocT mpo-
NOJBHLIX BOJAH U 3JIEKTPOCONPOTHRICHUE IIOPOX
UL MHTEPIIPETAliM Pe3yJIbTATOB MOJNEBBIX paboT
ONpeHeNsIoT C MOMOIIBIO YALTPA3BYKOBOIO Kapo-
Taxa i Kaporaxa KC u PBIL

6.2.15. Ouenra Kkpuozennozo cmpoenus oucnepc-
Hbix nopod POU3BOIUTCS IO pe3yIbTaTaM oIpee-
JIEHU YHPYIMX BOJH M 3JIEKTPOCOIPOTHBICHWIA,
U3MEPEHHBIX B I'OPU3OHTANBHOM M BEPTHKANBHOK
otockocTsIX. C IOMOILBI0 HOMOTPAMMBI ([IPHIIOXE-
Hite H) o1eHUBAIOTCS 3IEMEHTEI KPHOICHHOTO CTPO-
eHust. CKOpOCTH MPOXONBHBIX BOJH YISk STOM LeJH
MONMY9alOT ¢ MOMOLUBI0 KOMILTEKCA CKBAXKWHHBIX
METOHOB: YIBTPa3ByKoBoil kapotax (Y3K) u mex-
CKBaXXHHHOE YIETpa3ByKoBoe ipocseanpanue (MIT).
s mojTy9eHusl aHAIOTUYHEIX 3HAYCHMI JEKTPO-
COIPOTHBIICHUI MCIIONb3YeTCs KOMIUIEKC M3 Ha3eM-
Horo Metona BO3 n cksaxmnuoro metona KC.

6.2.16. Onpedenenue koppo3uoHnoli azpeccusro-
cmu (KA) zpynmoe u nodzemubix 600 BRITONHIETCA
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¢ cobonenuneM tpeGosanuii TOCT 9.602—89. KA
IPYHTa 110 OTHOLIEHHIO K CTAIN XAPAKTEPU3YETCS
3HAYEHUSIMH YHENIBHOTO 3MEKTPUIECKOTO COIpPO-
tuBneHust (YOC) rpyHTa M cpegHe#l IUIOTHOCTHIO
KarofgHoro Toka (). KA cpensi (rpyHTa wid Bogsi)
IO OTHOIHEHHUIO K CBUHLIOBOA MJIA JIIOMUHHUEBOM
obonouke Kabens, a TaKke N0 OTHOLICHMIO K Oe-
TOHHBIM COOPYXEHHSAM OIPENeSSEeTCs [0 pe3yib-
TaTaM XUMHUYECKOTO aHAIM32 M 110 BEJIMIUHE BOIO-
ponHoro nokasareis pH obpasuos. YOC rpynra
omnpeJie/ieTcs B MOJNEBHIX YCIOBMSAX M Ha oOpas-
113X, TUVIOTHOCTB KaTOAHOTO TOKa — TOJIBKO Ha 06~
pasiax rpyHra.

6.3. Mzyyenue reoJOraYeCKAX W RHKCHEPHO-
TeOJIOrMIECKHAX HMPONECCoB

6.3.1. VizyyeHue reoornIeckux ¥ HIDKeHEPHO-
TeOJIOrMYECKHX IIPOLECCOB, MX BBIIBICHME M Ha-
OmoneHHe 32 IMHAMMKOM PA3BUTHS SIBISTIOTCS Off-
HOM U3 IPHOPUTETHHIX 33129 MPH MHXKEHEPHO-Te0-
JIOTMYECKHX M3bICKaHWIX. B mporecce ee peleHus
HM3y9aI0TCS BCE BOIPOCHI, CBA3AHHBIC C 3aaYaMH,
TiepeIMCIIeHHBIMY B I1. 4.1, HE TONBKO B MPOCTPAH-
CTBCHHbIX KOOPIMHATAX, HO M BO BPEMEHH.

6.3.2. Habarwoenue 3a uzmenenuem ypoers noo-
3eMHbIX 600, KaK TIPaBWJIO, IPOBOIUTCH C IIOMO-
mpio ceficMopaspeaku MIIB u snexrpopasseaku
BB93, a Takxe MeTola NMPOTOHHOTO MAarHUTHOIO
pesoHanca I[IMP. B kagecTBe BCIIOMOTATEILHOIO
Metona npumeHdetcst B93 BIT u PJI3.

6.3.3. Onpedenenue nanpasaenus u ckopocmu
JeuxcerUss nOO3EMHbIX 600 OCYHIECTBIAETCA € IIOMO~
WBI0 PEXHUMHBIX HAOMIOOEHUH METOXaMM pe3HC-
TUBUMETPUM, PACXOTOMETPHM B OMHOM WIHM HeE-
CKOJIBKHX CKBAXHHAX, & TAKKE C HCIIOIb30BAHM~
€M rusiporeojoruyeckoro sapmanta M3T.

6.3.4 Obnapyxcenue mecm paszpy3xu noo3emHox
600, ymeuex Guimoeblx U NPoMbiuAeHHbIX 600 B~
eTcs 3afadecii, aHAJIOTMYHOMI 3amade, HT0OXEHHOI
B I 6.1.15, ¥ pelaeTca METONAMM, NTEPEYMCICH-
HEIMU B 5TOM ITYHKTE.

6.3.5. Habaro0erue 3a 64auCHOCIIHBIM PEXCUMOM
OucCnepcHbIx nopood 30Hu a3payuu BRIIONHIESTCS IPX
KOHTpOJIe KATECTBA UCKYCCTBEHHBIX TPYHTOB BO3BO-
JHMBIX 3eMJISTHBIX COOPYXeHMiA. OHO OCYIICCTRIISA-
€TCsl METOIAMH, TIO3BOJISIIOLAMY OIIEHMBATH BIAX~-
HOCTb [10pOJ], B KOPCHHOM 3JICTaHUH, — PagMOM30-
TOIHBIMH M 3JIEKTpoMeTprYeckuMH (11. 6.2.8).

6.3.6. Habaroodenue 3a uzmenenuem 2aybunst ce-
30HHO20 U MEXHO2EHHO20 NPOMEP3aHUS U NPOMAUea-
HUA QUCnepCcHbIX U CKAAbHBIX NOPOO KOJIXHO OCYIIIe-
CTBJIATHCS] TIO METONUKE PEXUMHBIX H3MEPEHH, ¢
IIPUMEHEHHEM B KaYeCTBe OCHOBHBIX MeToioB BD3,
MIIB, BCII, pasiu4HBIX BHIOB KAPOTAXKA, TEp-
mometpud, PBII, a Takke BcioMorateJbHBIX —
IIC, YOM3, PI3.
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6.3.7. Habnrodenue 3a usmeHeHueM HaNPAXCEHHO20
COCMOAHUSL, GO3HUKHOGEHUEM U Pa36UMUEM MpPElyUH
TIPOU3BORUTCS HauOoee 3¢hdeKTHBHO C TOMOLIBIO
ceificMoMeTpuyueckux Meromos — MIIB, BCII,
CeCMHUYEeCKOTO IPOCBEYHMBAHUS, METOZOM aKyC-
THYECKOM SMUCCHH, a TAKXKe C TIPUBJICYEHEM pa3-
JINYHBIX BHIOB KapoTaXa, PE3MCTHBUMETPUU B
CKBAXHMHAX ¥ BOZOEMAX, rpaBUMETPHH. B KauecTBe
BCIIOMOTATeJbHBIX METONOB PEKOMEHIYETCS HC-
nons3oBate EMOMII3 u EIT.

6.3.8. Buseaenue, HaGnroderue u npoeHO3 cmelye-
Hus Macc 2opHuix nopod. [Ipyu UcciIeoBaHMSIX TIPO-
UECCOB CMEIUEHMsI MAcC TOPHBIX IIOPOJ C IIOMO-
b0 reoU3sHYSCKUX METONOB MOIYT Peluarbes
CHeAyIouye 3a1ayn:

JIOKQIM3aLMs MeCT HapylIeHMS CIUIOMIHOCTH
MAaCCHBOB I'OPHBIX ITOPOX, (METOBI BJIEKTPOPa3Be -
KM U celicMOpa3BeIKd B MOTUGDHKAIMSIX BEKTOD-
HBIX HAOMIONSHWH M KapoTaxa CKBAXWH, 430BO-
SMaHALIMOHHAA CHeMKa, IpaBUPa3BEIKa, METOXEI
EVSDMII3 n akycTUyecKoil SMACCHHM);

onpeneeHNe BpeMEHH Hadala CMEILeHUH U ero
[IpOrHo3 (Te Xe MeTOAbl B MOTUGMUKAIMSIX Bbi-
COKOTOYHBIX PEXUMHEIX HabGmIoneHuit);

OIpe/ieSICHUE CKOPOCTeHl M BEJIMYMHEI CMelle~
Huit (pexumusle npodUIbHEIE K CKBAXKKHHEIE pa-
6OTHI Pa3TMIHBIMA METONAMH IIPY F€0AE3MIECKON
NPHUBSA3KE TOYEK HAOIIONEHYS).

6.3.9. Hayuenue onacnbix 2e0102u4ecKux U uHxzce-
HEPHO-2e0N02UECKUX NPOYeccos ¢ TIOMOIIBIO Ieo-
bH3KYCCKHX METOLOB CEAYET BRIIOIHATH B COOT-
BeTCTBUH ¢ TryHKTamu CIT 11-105-97 (gacrs II):

U3BICKAHMS B PAllOHAX PasBUTHS CKJIOHOBBIX
nmpoueccos — 1. 4.2.6;

M3BICKAHMS B paffoHaxX pasBUTHUS KapcTa —
m. 5.2.5;

U3BICKAHMS B palfoHax pasBUTHUS NPOIECCOB
nepepaboTku Geperos BOXOXpaHWIHLY — II. 6.2.6;

M3BICKAaHUS B palioHaX pa3BUTHS celel —
m 7.2.5;

H3bICKAaHUA B paifoHax pasBUTHUA IOATOILIE-
Hng — . 8.2.7.

Boi0op MeTOIOB 1A pellieHHs 33129, Tepeduc-
JICHHBIX B KAXIOM M3 3THX IIYHKTOB, [IPOX3BOIHT~
Cs1 B COOTBETCTBHH C TpeGOBaHUSIMU Pa3aeiiosB 6.1—
6.3 u mpmnoxenuem 1.

6.4. CelicMMuecKoe MUKpPOpaiioHHpOBAHNE

6.4.1. 3amava ceiicCMHYECKOr0 MUKPOpPAHOHMU-
POBaHMS 3aKIIIOYAETCS B OLIEHKE BIHSHUS MECT-
HBIX YCIIOBHI Ha XapaKTEPUCTHUKU CEHCMUIECKHX
xoneGaHuit. MecTHBIE YCIIOBUSL ONpemesioTcs
CTPOEHHEM, COCTABOM M CBOCTBAMH IDYHTOB, pe-
nbedoM, OGBOTHEHHOCTHIO M HEKOTOPHIMH APYTH-
MH dakTopaMu.

6.4.2. Ilpu BoIMOHEHNAU CEHCMITIECKOTO MHK-
PpOpaiiOHVPOBaHMSI ONPENCICHHE CTPOCHHS, CO-

CTaBa M CBOUCTB [PYHTOB, MOJIOXKEHHS YPOBHSA
IIOA3EMHBIX BOI IIPOU3BOIUTCA B COOTBETCTBHM C
mn. 6.1.2, 6.1.5, 6.2.8. CkopocTy IpPOXOALHBIX U
MTOTIEPEYHEIX BOJIH M XapaKTepUCTUKU MX 3aTyXa-
HUS Y IOTNOINEHHS, UCIIONb3YeMbIe IS OLIEHKH
NPUpPALIEHUs] CEMCMUYECKON UHTEHCUBHOCTU U
COCTaBJI€HMA MOIEJHU CeHCMUYECKOro paspesa ¢
UEBIO MPOBENCHMUS MTOCAEAYIOIIMX PACYETOB, OI-
penensioTesi ¢ noMoInbio HasemHoit (MIIB, omu-
HOYHOE CefCMO30HAWPOBAaHME) M CKBAXHHHOMN
(BCII, CI1, MII, CK) ceiicMopa3BeaKi. AMILTH-
TYIHO-YaCTOTHBIC XapAKTEPUCTHKM OXHIAEMBIX
celicMUYecKmX KoneOaHWil Oompene/dioTcs HHXe-
HEPHO-CEHCMOIOTHYECKMMH METOXAMHU, KOTODEIE
He IIPHHATO OTHOCUTH K COGCTBEHHO reodusudec-
KUM HKCCIIEIOBAHMSIM, a UMEHHO: perucrpanuei
3eMJIETPACEHMN MAIBIX DHEPIruii, MUKpOCeiicM,
pexe — B3PBIBOB U CWIBHBIX 3eMIIETPSCEHMIA.

6.4.3. PacyeT KOJMUECTBEHHbIX XaPAKTEPHCTUK
ceficMUYIecKHX Bo3NelcTBHH (YCKOpeHHii, Ipeo6-
JIANAIOLIMX IEePHOTOB U IIPONOJKHUTENBHOCTH KO-
JeGaHuUi, aKkceIeporpaMm, CIieKTpOB Peakly U
T.I.) IIPOBOXMTCS C VMCIIOJb30BAHMEM CIICLIHAJIb-
HBIX KOMITBIOTEPHBIX IIPOrpaMM Ha OCHOBE MOJE-
Jielt ceiicMuyeckoro paspesa. TpeOyeMbie IO
CHull II-7-81* axceneporpaMMBl MOIYT TAKXKE
noxbupaThest U3 6aHKa JaHHBIX WJIM CHHTE3HPO-
BaThCH 10 pANY BXOAHBIX IIapaMeTpPOB.

7. COCTAB 'EO®H3HYECKHX
VCCIETOBAHUMA NPV WHXEHEPHO-
TEOJIOTMYECKUX U3BICKAHUAX

7.1. Hacrosuuuii pa3gen yCTaHaBIMBaeT oGmme
TEXHUYECKHE TPeOOBAHHUA K BBITOJHEHMIO CICHY-
IOIIMX BUAOB paboT, BXOAALIMX B COCTAB reopusu-
YeCKHMX MCCJICOBAHMIA:

c6op 1 06paGoTka MaTEPHANIOB M3bICKAHMA U
MCCAENOBAHMYA MIPONUIBIX JIET;

pa3paboTKa nmporpaMMbl reopU3UYeCKUX HC-
CJICNOBAHMIA;

PEKOTHOCIIUPOBOYHOE 06ceoBaHMe;

MOJIEBBIE Teodu3MIecKIe UCCIIeXOBAHMUS;

saGoparopHbie reodH3HIECKIe HCCIeOBAHUSN
I'PYHTOB, IOA3CMHBIX H MTOBEPXHOCTHBIX BOJ;

obcreoBaHKe TPYHTOB OCHOBaHMI PyHRAMEH-
TOB CYIIECTBYIOLIMX 342HUN ¥ COOPYKCHHIA;

CTanMOHapHble reoU3NIeCKHe HaOMOAeHHUS
(JIOKANTBHBIA MOHHTOPHHT KOMIIOHEHTOB I'€OJIOTH~
YeCKO CpeJibl);

KaMepanbHasi 06paboTKa MaTeprayioB reodusmn-
YeCKHX UCCNECHOBAHUM, MX MHTEPIpeTalHs H co-
CTaRICHHE TeXHUYECKOTo OTIETa.

7.2. Coop 4 00paboTK2 MATEPHAIOB HILICKAHMI
H HCCJICOBARMN NPOMUMX JeT BBIIOJIHSIOTCS IIPH
MHXEHEPHO-TeOJIOTHIECKUX H3BbICKAHUAX IS KaXK-
Joro 3tana (craguy) paspaboTKy MpeApPOeKTHOR
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U NPOEKTHOM TOKYMEHTALUHU C YHETOM pe3ysbTa-
TOB cOOpa Ha MpeIecTBYOLIEM dTame, Xapakrep
1 o0beM MaTepHanoB HOMXHBI OTBEYaTb LEJISIM
M3BICKAHMIM, YCTAHOBIEHHBIM TEXHUIECKUM 3a/1a-
HUEM 3aKa34YUKA.

C6op u 0b6paboTka reopusmuecKux MaTepua-
JIOB BBINOJHSIOTCS JUIS:

BbIpabOTKH anpuopHoit GU3UKO-reoIorndec-
kot Moaemu (PI'M) mccrenyeMoil TeppUTOpUK;

OIEHK! BO3MOXHOCTEH PasMUYHBIX reodpusu-
YECKHX METONOB B KOHKPETHBIX MHKEHEPHO-Te0-
JIOTHYECKUX U re0QU3HYECKUX YCIIOBHSIX;

YCTaHOBJICHMA 3a/1a4 MHKEHEPHO-Te0IOTHIeC-
KHMX M3bICKaHHii, TpeOYIOIIHUX pELICHUS C ITOMO-
1IbI0 FeoU3NYECKUX HCC/IeJOBaHMIH;

BBISIBJIEHUSI 0OBEKTOB U3y9EHUs, a TAKXKeE ILIO-
waAeif ¥ rpaHui [IpoBefeHus reoU3IecKUX HeC-
cliefoBaHui;

OlIEHKM YCIIOBMI BRITOJHEHUS paGoT: OTKPHI-
TOCTh TEPPUTOPUH paGoT, HaIUYMe 3aCTPOMKH,
penbed u Ap.

B cocras MaTepranoB, Noajiexalux c6opy
¥ 0000IIEeHUIO, KpoMe MEePeYUCIeHHEBIX B I1. 5.2
CII 11-105-97 (4acts I), cnenyer BKIKO9aTh CBe-
IeHus o GbU3MIecKnX CBOUCTBaX IIOPOJ MCCIELy-
€MOT0 peruoHa, ux reodusn4ecKux apaMerpax,
a TaKXe O CBSI3IX MEXIY STUMH CBOMCTBAMU U
HHXECHEPHO-Te0JIOTHISCKAMH XapaKTepUCTUKAMHI
TIOPOLI.

ITo pesynbraTaM cGopa, 06paboTKM U aHATH32
MAaTEpPHANIOB M3BICKAHUM IPOULIBIX JieT ¥ JPYrux
JaHHBIX B IIpOrpaMMe reodu3HIeCcKuX UCCIENOBa-
HM ¥ TEXHHYECKOM OTYeTe TOJDKHA IPUBOIUTECS
XapaKTEpHCTHKA CTEIIEHH reoQpU3nIecKoil H3yIeH-
HOCTH HCCIIEAYEeMOH TeppUTOpUM M OLIEHKA BO3-
MOXHOCTH MCIIONIB30BAaHUS 9TUX MAaTEPHAIOB (C
yI4eTOM CpOKa WX RaBHOCTH) MJIS PeIICHHUS
COOTBETCTBYIOIIUX IIPEAIIPOEKTHHIX U MPOEKTHBIX
3ajay.

Bo3MOXHOCTE MCITOIB30BAHHA MaTepUATIOB
M3BICKAHWI MPOLUIBIX JIET B CBA3HK C JABHOCTBIO MX
nonydeHus (ecid OT OKOHYAaHMS HU3BICKaHWI o
Havaja NpoeKTHpOoBaHMA mpouuto Goree 2—3 yet)
clleqyeT YCTaHABIMUBATH € YYETOM IPOUCIICHIIUX
U3MEHCHMIT HA TEpPUTOPUY M3bICKaHMIA: penbeda,
THAPOTEOJIOTHYECKHX YCIOBUIA, TEXHOT€HHBIX BO3-
JIeiicTBUIA. BhIIBNIeHNEe 3TUX M3MEHEHMI clemyer
OCYIIECTBIIAATE IO Pe3YIBTaTaM PEKOTHOCIIMPOBOY-
HOro 00CHeROBaHUSA KCCIENAYyeMON TeppUTOPUH,
KOTOpOe BBHINOJIHAETCS A0 paspaboTKu Iporpam-
MBI HILDKEHEPHO-T€OJIOTHYECKUX H3BICKAaHUM.

7.3. Pa3paoTka nporpaMMel reom3maecknx ue-
CleI0BaHAli BBIIONHSETCS] HA OCHOBE TEXHUIECKOTO
3aMaHUA 33Ka39HKa, HCXOIA M3 3Tana MpeAlIpoeK-
THBIX paGoT WIM CTaAHUY IPOEKTHPOBAHUA (IIPO-
€KT, paboyast JOKYMEHTAallUs) B COOTBETCTBUHU ¢
1. 4.8 CIT 11-105-97 (gacts I).
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7.4. PekornocmupoBodHoe 00c/ieoBaHne BBINON -
HSIETCS JUISL YTOYHEHUSI Ha MeCTe YCJIOBUM M 0CO-
OeHHOCTE BBITIOJTHEHHUSE [TOJIEBbIX Ire0hU3MYECKMX
uccenenoBanuii. OHO IIPOM3BOAMTCS BU3YAIHHO, a
TaKxe, IPH HEOOXOOUMOCTH, B MHHHMAJIBHOM
ofpeMe ¢ MoMOILBI0 Haubonee MOGHIIBHBIX U He-
IOPOTOCTOSIIIMX METONOB ISl YTOUHEHMS METON U -
KM ¥ TEXHOJOTHM IpoBedeHus paGoT.

7.5. Ioneswie reodH3EIeCKHE MCCACROBAHNA
BBITIOJTHAIOTCS IIPM HMHXCHEPHO-TEONOTHYECKHX
M3bICKAHUSIX Ha BCEX CTAOUX (dTamax) MpoeKTH-
poBaHus B coorserctBuu ¢ CHull 11-02-96 u CI1
11-105-97 (gactu I-V).

Ilepeyens pellaeMbIX B IIPOLECCE ITONIEBBIX T€0-
(u3MIeCKUX HCCICAOBAHUI 3339 U TPEOOBAHMA K
HCTIOJIb3YEMbBIM TIPH 3TOM METOHAM H3NOXeHBI B
paszgenax 4—6.

TloneBble reodusyecKue UCCAEHOBAHUS BbI-
HOTHSIOTCS, KaK MPaBUJIO, B KOMIUIEKCE ¢ MHXKe-
HEPHO-TeoNe3ndecKUMH paGotamu. s mHTEp-
MpeTalMM IONYy4aeMbIX reopU3MIecKUX HaHHBIX
HeoOXOAUMBI MepeHeceHe B HATYpY U IUIAHOBO-
BBICOTHAS IIPHUBS3KA TOYCK HAOMIOAEHHUI C TOYHO-
CTBI0, COOTBETCTBYIOLIEH AETANBHOCTH (Maciirra-
Oy) BeonHsAEMBIX pabor (mm. 5.216 — 5.218 CH
11-104-97). I1pu BEITIONHEHHH reopU3HICCKMX HC~
CNIETOBAHMIL B CKBAXHUHAX CHAEAYET, KaK MpaBHUIIo,
UCTIONIb30BaTh CKBAXHUHBI, TPOGYPEeHHRIE JUIsL HH~
XeHepHO-TeoJloTHYecKuX uejei. TpeGoaHus,
TIpeABABISEMBIE K IIPOXOAKe (criocobaM 6ypeHus),
06OpYIOBAHMIO M COXPAHEHMIO CKBAXHH, OIIpee-
JITIOTCSL BHIOpaHHBIMA METONaMH TeOhU3UIECKHUX
CKBAXUHHBIX HCCIIETOBAHMIA.

Onpexnenenue 065eMOB reopU3HIECKUX paboT
(konu4ecTBa M CHCTEMEI pasMeIleHUs reodpusu-
9EeCKHX MpoduIeii K TOYEK), a TAKKE O4EPEIHOCTD
HX HCIIOJHEHHUS (OTHOCHTEIBHO HPYTHX BHIOB
M3BICKATEIBCKUX PaboT) ciiegyeT IIPOM3BOAUTEL B
COOTBETCTBUHU C 1. 4.11.

leodbusnyeckue McciemoBaHMs Ha OIOPHBIX
(KJII0YEBBIX) YIACTKAX C BHIIOMHEHHEM IlapameT-
PUYECKUX M3MEPESHWIA TIPOU3BOASTCS OMHOBpEMEH~
HO C M3yYCHHEM TeoJIOTMYECKO# cpenbl KOMII-
JIEKCOM JPYIHX BUIOB paGoT (IPOXOIKOH FOPHBIX
BBIPa0OTOK, 30HIMPOBAHUEM U OIpeleIeHIeM Xa-
PaKTEPUCTUK IPYHTOB IOJECBBIMH U J1a6OpaTOPHbI-
MH MeToxaMu), 4To HeoOxomumo mis obecrieye-
HHUA TpeOyeMoil TOYHOCTH MHTEPIIPETALUM Ieo-
dU3MYeCKUX MATEPUAIOB.

Onpenenenue GHU3MKO-MEXAHUIECKUX XapaK-
TEPUCTUK I'PYHTOB II0 pe3y/bTaraM reodmusmyec-
KHX HCCAeIOBaHM# ClielyeT MPONU3BOAUTH B COOT-
BETCTBHHU C I1. 6.2.

7.6. Crauuonapusie reo¢usageckue Habmozne-
HMA (JI0KAJLHBI MOHUTOPHHT KOMIIOHCHTOB Ie0JIo-
THIECKOl cpeapl) CIEAYET BBITOIHATL B COOTBET-
ctBuK ¢ 1. 5.10 CIT 11-105-97 (wacts I) B cmox-
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HBIX WHXEHEPHO-TEOJOrMYECKUX YCIOBUAX A
COOPYXEHMI MOBBHILEHHOTO YPOBHSI OTBETCTBEH-
HOCTHU C LEJIbIO U3YYeHUS:

MUHAMUKY Pa3BUTHA OTIACHBIX TEONOTHIESCKUX
U HHXEeHEePHO-TEOJIOTHIECKUX [IPOLIECCOB;

M3MEHEHUH COCTOSIHUSI M CBOWMCTB TDYHTOB,
YPOBEHHOTO, TeMIIEPaTypHOTO M TMIPOXMMHUYEC-
KOTo PeX¥UMOB [TON3eMHBIX BON, TTYOUH CE30HHO-
ro MPOMep3aHus U OTTANBAHUS IPYHTOB;

M3MEHEHUI# COCTOSTHUS TDYHTOB OCHOBAHUSI
$byHIaMeHTOB 30AHUIL ¥ COOPYXEHUI, B TOM YUC-
Jle COOPYXEHUI MHXEeHEePHOH 3aLIUThI;

HM3MEHEeHUH 3KOJIOTHYeCKOi 06CTAHOBKH.

MOHUTOPUHT ClemyeT HaYWHATh P U3BICKa-
HUSX Ui paspaboTKy IpearpoeKTHON JOKyMeH-
Tal[M{ WM IIPOEKTa M IIPONOJ/DKATh B IIpoliecce
CTPOMTEBCTBA U IKCILIyaTallMy OOBEKTOB JUISI
OIEepaTHBHOIO pearnpoBaHKA HA BO3MOXHOE pas-
BHTHE OITACHBIX I€0JOTMYECKUX U UHXKEHEPHO-Te0~
JIOTMMECKHUX IIPOIIECCOB KM CYILIECTBEHHBIE U3Me-
HEHHS 3KOJIOTHYECKOi 06CTaHOBKH.

Cocras reodpmswgeckux paGoT Npu nposene-
HHMM MOHUTOPHWHIA, CHUCTEMY pa3MEIICHMS ITyHK-
TOB HabmonarenbHOM ceTH, 00BeMBI paboT, epu-
OTUYHOCTH, TIPONOIKUTENIBHOCTh HAOMIONEHUM U
TOYHOCTh U3MEPEHUH CIIeAyeT BRIGHPATE B 3aBUCH~
MOCTH OT 3Tana (CTAIMH) POSKTHPOBAHIUS, CJIOX-
HOCTU WHXXEHEPHO-I€0JIOTHYECKUX YCIOBUI, YpOB~
Hell OTBETCTBEHHOCTM 3JaHUN ¥ COOPYXEHMI,
npeIIoaaracMou IUTeNbHOCTU IIPOSIBIEHMS oIlac-
HBIX [€OJIOTMYECKMX IIPOILECCOB, pasMepa uc-
cirefyeMoil TeppUTOpUM U 0GOCHOBHIBATE B IIPO-
IpaMMe U3BICKaHUH.

IIpononrXuTeNbHOCT HAGMIONCHHH IOJIKHA
NIpeBBIIATh AIUTEIBHOCTD IIPEHIIONaraeMoi aK-
THBHOU (pa3bl pasBUTHS OIIACHOTO reoIOrHYECKOro
rporiecca ¥ ObITh He MEHee ONHOro LUK WIM ce-
30H4 npogBieHUd npouecca. Yacrora (mepuo-
IUYHOCTH) HabIIOmeHMH HO/MXKHA o0ecneyuBaTh
PETUCTPALUIO SKCTPEMANBHBIX (MAaKCUMAJIBHBIX U
MUHUMAIIbHBIX) 3HAYCHUH U3MEHEHUSI KOMIIOHEH-
TOB I'€OJIOTMYECKOM CpeIbl 3a IIEpUo HabmOIeHMiL.

CranoHapHsle reodbusndeckue HabMOReHUs
(u3MepeHHs1) cliedyeT MPOBOXUTEH HA CIIENUAIBHO
o0OpYROBaHHBIX MYHKTaX HaOMIOHAaTesbHON ceTu
(rurowiamkax, yvyacTkax, npoduwax u Ap.) ¢ 3ak-
PEIUICHHBIMU JaTYNKAMH ¥ IIPUEMHUKAMM WIIH 110
CETH, 3aKpEIUICHHOM Ha MECTHOCTH B IIpoliecce
HHXCHEPHO-TCOJOrMYeCKMX U3bICKaHUH.

B niponiecce GyHKIIMOHUPOBAHUSA MOHUTOPHH~
ra cjlefyeT COBEpIIEHCTBOBATh HAGIIONATENbHYIO
CETh, OCYLIECTBIIITh €€ PasBUTMe (COKpauleHue),
YTOYHSATH YaCTOTY (MIEPUOLMIHOCTD) HaOMIONEHIIA,
TOYHOCTH U3MEpEeHHI B Ip. B COOTBETCTBHU C pe-
3yIbTATaAMU M3MEPEHHH, IONYYCHHHIX Ha Ooiee
PaHHUX LHUK/IAX U3MEPEHUM.

7.7. JlaGoparopunie reohuzmseckue Heeneao0Ba-
HES TPYHTOB, NOJ3eMHBIX H NOBEPXHOCTHLIX BOJ, CJle-
IyeT BBHITONHATH B cooTBeTcTBUM ¢ CIT 11-105-97
(yacts I), CIT 11-102-97 u CIT 11-108-98 ¢ ue-
JIBIO:

TIONY4YEHUS HeOOXOANMBIX IapaMETPOB JUIS MH-
TEpNpETALUH PE3YAbTATOB IOAEBBIX reodU3rYec-
KuX HabmoneHui;

OIIEpaTHBHON OLIEHKH COCTaBa, COCTOSHUS,
pusryeckux, MEXaHHYECKUX, XUMUYECKUX CBOMCTB
FPYHTOB,;

TOJTY4EHUS JaHHEIX JUIS YCTAHOBIECHUS KOppe-
JISIITMOHHBIX CBSI3eH;

OIIpeReNeHUsI NPeCTABUTETBHOCTH U OHOPOLI-
HOCTH O0pAasIoB, MCCIeLYeMbIX IPYTUMH BUIAAMHU
J1a0OpATOPHBIX UCIIBITAHMIA;

OIpEHeAeHMA ITOKA3aTeIell arpecCMBHOCTH H
KOPPO3UOHHOH aKTUBHOCTH ITPYHTOB;

OIIpEeNeIeHNS aTrPECCUBHOCTH BOABI K OETOHY
¥ CTaJIbHBIM KOHCTPYKITWSIM;

OLICHKM BIUAHMS XMMHYECKOTO COCTABa IOA-
3eMHBIX BOJI Ha pasBUTHE KapcToBo-cyddo3noH-
HBIX [POLIECCOB;

OGHApYXEHUS UCTOYHUKOB 3arpsI3HEHUST U BbI-
SIBICHHST OpeoJIa 3arps3HeHUs IOA3EMHBIX BOJL.

BriGop BuIa M cocTaBa J1abopaTOpHBIX reodu-
3UYECKUX ONPEACICHUI XapaKTepUCTHK IPYHTOB U
BOZBI CJIEYeT NMPOU3BOAUTH C YIETOM BBIIORHEH-
HBIX CTAHAAPTHBIX JIAG0PATOPHEIX HCCICIAOBAHUIA |
HaIMYus pa3spaboTaHHBIX reoPU3NICCKHX Nabopa-
TOPHBIX METOHOB.

7.8. Obcaenosanme ¢ HOMOMBIO TeOQHUIAICC-
KHX METO/I0B IPYHTOB OCHOBAHNI (DYRAAMEHTOR 304~
HHil ¥ CoOpyXenmik CIIeyeT MPOBOJUTD TIPU UX pac-
[IMPEHUH, PEKOHCTPYKIIMM M TEXHUIECKOM Iepe-
BOOPYXEHHH, CTPOUTEILCTBE HOBHIX COOpPY-
XEHHI BOJIM3H CYINECTBYIOMUX (B IpeeNiaX 30HbI
BIUAHUA), a TAKXKE B CiIydae xedopmaliuit 1 aBa-
pHit 3TaHUI M COOPYXEHHIA.

Ilpu obcnemoBaHMH HEOGXOMMMO OIPEAENATh
U3MEHEHHUS IeOIOrMIeCcKOro CTPOSHMS, M’HAPOreo-
JIOTMYECKUX YCJIOBHii, COCTaBa, COCTOSHHUS H
CBOWICTB I'PDYHTOB, aKTHBHOCTU MHXEHEPHO-I'eO0JI0-
I'HYECKHX ITPOIIECCOB C LIENbIO MOyIeHHs JaHHBIX
IUTSL peLICHUS CIENYIONMX 3a/1aq:

oIpenesieHHe BO3MOXHOCTH HAICTPOUKH, pe-
KOHCTPYKUMM 30aHWI ¥ COOPYXKECHUM C yBEIUYE-
HUeM BpPEMEHHBIX U TOCTOSHHBIX HATPY30K Ha
dbyHraMeHTEL;

yCTaHOBJIEHHe IPHUIMH nedopManmit H paspa-
60TKM Mep UL MPeNOTBPalICHISI UX HalbHeHIero
Pa3BUTHS, 4 TAKKE BOCCTAHOBICHUS YCIOBHIA HOp-
MAJIBHOM 3KCIUTYaTalMH 3AaHUM U COOPYXKEHUI;

oImpeneNieHne COCTOSHUS IPYHTOB OCHOBAHMSI,
BO3MOXHOCTH | YCIOBU# JOCTPORKM 30aHUM U co-
OpYXEHUI Iocie MIUTEIIbHON KOHCEepBalMM HX
CTPOUTEIILCTBA;
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orpeleNieHre COCTOSIHUAS MECT IPHUMBIKAHUS
3NaHMI-IPUCTPOEK K CYMIECTBYIOUINM 3JAHUSM U
pa3paboTku Mep o 06eCIeYeHHIO UX YCTOHIHUBO-
CcTH;

BBUICHEHME TTPHYMH 3aTAIUIMBAHUS M ITONTAN-
JIUBAaHUA MTOABATOB U IPYIMX IOA3EMHBIX COOPY-
XeHHUH.

B npoiiecce o6cnenoBaHUs TPYHTOB OCHOBAHUMA
$yHIaMEHTOB MOXKET BBIIONHSTLCS 0OCHeTOBAHUE
KOHCTPYKTHBHBIX 5JIEMEHTOB 3IaHUIl U COOpyXe-
HMI IO OTHENHHOMY TEXHWYIECKOMY 3aJIaHMIO 3a-
Kasyuka. ['eodusmdeckue oOCAETOBAHMS KOHCT-
PYKTUBHBIX 3/1eMeHTOB (dYyHIaMEHTOB pa3INYHOMN
KOHCTPYKUHHM, ONOp, OTAENbHBIX CBaii, HECYIIHX
CTeH, ITEPEKPHITUI ¥ Ap.) BBITONHSIOTCS, KaK Ipa-
BWJIO, TP UX PEKOHCTPYKIIMM WM JTIMKBUIAIMH C
nesnbl0 o6HapyXeHus B HUX nedeKToB, YMEHb-
IICHHS HECYIIEH CIIOCOGHOCTH, U3yYCHMS Pa3BH-
TUSL HANPSKEHHOTO COCTOSHUA.

7.9. KamepaimHy1o 06paGoTKy MaTEPHAJIOB reo-
(husEIecKHEX BCC/ICNOBAHNA H HX MHTEPIPETAIMIO
HeoOXONMMO OCYLIECTBIISITH C HAYaia BRINONHEHUA
TroJieBBIX paboT U 3aBepIIaTh €€ OKOHYATEIHHOM 00-
paboTKoi MONMYyICHHBIX MATEPHAIIOB, COCTABICHU-
€M TEXHHYECKOro ordeta o reodpusmyeckux pabo-
Tax IGO0 COCTABICHHMEM paslieNia B OOl TeXHU-
YeCKHUH OTIET O pe3y/bTaTax HHKEHEPHO-TEOJIOTH-
YEeCKUX U3BICKAHUH.

Texyluryio 00paboTKy MaTepUaioB, B TOM YKC-
JIe UX HHTePIIpeTaLUIo, HEOOXOIUMO IIPON3BOIUTE
¢ LeJblo ofecleYeHusT KOHTPOIs 32 IMONHOTON 1
KagyecTBOM reodu3dyecKux paboT X CBOeBPEMEH-
HO¥ KOPPEKTUPOBKY ITPOrpaMMBI MX BBIIIOTHEHUA
B 3aBHCHUMOCTH OT HOMYy4eHHBIX IPOMEXYTOYHBIX
Ppe3yABTaTOB.

B nponiecce Tekyiueit 06paGoTku reogpusnyec-
KX MATEPHANOB OCYIECTRIIOTCH YBA3KA MeXIY
co0oii pe3yabTaTOB OTAEHBHBIX BUAOB reodusu-
YeCKUX U IPYTHX HHXCHEpHO-TeoNOrHYecKUX pa-
60T, cocTaBleHHUE IPEABAPUTENBHBIX T€0OT0-Te0~
u3MyecKUX paspe3oB, KapThl HaKTHIECKOro Ma-
TepuaJa, NpeABAPUTEIBHBIX HHKEHEPHO-TE€ONIOTH-
YeCKMX U THMAPOTCOJIOTMYECKMX KapT U IOSCHH-
TENbHBIX 3aIIUCOK K HHUM.

Tlpu okoHYaTe/IbHOM KaMepaibHO# 06paboTKe
MMPOM3BOAATCS YTOYHEHME U HopaboTKa IpeAcTaB-
JIECHHBIX TIPeIBAPUTENHHBIX MATEPHANIOB, HX WHXe-
HepHO-TeoNoryyecKas MHTepIpeTalys H COCTaB-
JIeHUe 3aKITIOYUTENHHOIO TEXHMIECKOTO OT4ETa O
pe3yanTatax reodHsMIecKnX HCCIENOBAHUM, KO-
TOPLIA HOJDKEH CONEPXATh NAHHEIC, IPeAyCMOT-
PEeHHBIE TIporpaMMoif pabor, a Takke 0GOCHOBA-
HMS ZOMYILIEHHBIX U3MEHEHMM IpOrpaMMel.

IMoneBass TexHMYecKass HOKYMEHTALHs, KakK
IIPaBHJIO, HE BXOAUT B COCTAaB TEXHUIECKOIO OTYETA
(3aKIIOYEHHST), 3aKA39MKY HE Mepenacrcs M Xpa-
HUTCS B apXHUBE OPraHU3aNMH, BEITONHABLICH reo-
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dbusnyeckue MccneqOBaHNA, KPOME CIIELMATBHO
OTOBOPEHHBIX YCIIOBUH B TEXHNYECKOM 3aTaHHHU.
OdopmieHne TEKCTOBbIX M rpadUyecKux Mare-
PHAIOB AOJKHO COOTBETCTBOBATH TPEeGOBaAHUSIM
CHull 11-02-96, mpenpspiaseMbIM K MaTepranaM
WHKEHEePHBIX M3BICKAHUI ISl CTPOUTENLCTBA Ha
COOTBETCTBYIOIIEM 3Tale (CTAaNUU) IMPOEKTHPOBa-
HMSL.
ITpu rpaduyeckoM odopMIeHUH HHXEHEPHO-
reoU3HYECKUX KapT, pa3pe3oB U IeoJJOTHICCKHX
KOJIOHOK YCJIOBHBIE 0003HAYeHMsI DJIEMEHTOB Ieo-
MOpPGOIOTHH, THIPOTEOJIOTMH, TEKTOHUKH, 3aJIera-
HUSL CJIOEB TPYHTOB, @ TaKXe O003HAYeHUS BUIOB
TPYHTOB U MX JIMTOJIOTHYECKUX OCOOCHHOCTEH Clie-
Iyer ocymecTsiaTs B cootBercTBuu ¢ FOCT 21.302.

8. TEOOU3UYECKUE MCCIENOBAHUSA
[P MHXEHEPHO-TEOQJOIr'MYECKNX
M3bICKAHUAX 119 PABPABOTKH
IIPEINPOEKTHOM TOKYMEHTAIINHN

8.1. TeodusnuecKre UCCIECNOBAHKS TIPY M3BIC-
KaHWAX U paspaGoTKM TPEANpPOEKTHOH HOKY-
MEHTAIMH JOIKHEI 00eCIIeIMBaTh HONy4eHHEe Ma~-
TEpHATOB U JaHHBIX JUIs1 BhIOOpa IIOAIKH (Tpac-
CBI) CTPOMTEJNLCTBA, OnpeneiacHMs 6a3oBoif cro-
UMOCTH, NPUHATHS NPUHUMIMAIBHEIX PeLICHH
10 HHXEHEPHOMH 3alUTe 00bEKTOB CTPOUTEILCTBA
M OLICHKHU BO3JCHCTBUA 00BEKTOB HA reoJIOrHYec-
Kyio cpeqy.

8.2. B cocras pa6or npu reodm3HIECKUX UCClle-
JXOBaHMSIX ISt OOOCHOBaHWS WHBECTUIIMI BXOIST:

c6op, 06paboTka W aHAIKM3 MATEPHAIOB U3bIC-
KaHW MPONUILIX JIET;

y4yacTre B nemudpUpOBaHUE a3pO- H KOCMO-
MATEpHAIOB M a3POBU3YAIBHBIX HAGMONEHUI Ha
6ase NAHHBIX, HOJYYCHHBIX TIPH MAapIUPYTHBIX
HaOMIOAEHUSX B IpoIecce peKOTHOCIUPOBOYHOTO
o0CIefoBaHMS WIN HHXEHEPHO-TCOJIOTHYeCKoit
CBEEMKH, B COCTaB KOTOPBIX II0 COIVIACOBAHMIO C
3aKa39MKOM BKIIOYAIOTCA M Ha3eMHBIE reodusu-
YeCKue METOXBI.

Cpenu HaseMHBIX reohA3HIECKIX METOOB HC~
TIOJB3YIOTCS, KaK IIPaBIIo, dNeKTpopasBenka (D11,
B33, PJI3) u ceiicmopassenka (MIIB), koTopsie
HAWIyYIKM 00pa3oM YAOBICTBOPSIIOT OCHOBHAIM
KPHUTEPHAM OIITHMAIBHOTO KOMIUIEKCA, H3IOXEeH-
HEM B 4.8.

8.3. Teodpusmaeckue UCCACTOBAHUA BBIION-
HSIOTCA 1I0 ceTH mpodueil, rycTora KOTOphIX H
mar HaOMOOEeHNH 3aBUCAT OT KATETOPUM CJIOXKHO-
CTH HHXEHEPHO-T€O0NOrUHIECKUX YCIIOBHIA M YPOB-
HS OTBETCTBEHHOCTH 3HaHUIL M coopyXeHuii. B co-
orsercreuM ¢ 1. 6.7 CIT 11-105-97 (gactp I) Ha
TUTOIAKAX HAMEYAEMOT0 CTPOUTEIBCTBA CETh Te0-
du3ugeckux HaOMIOLEHNiI JODKHA COOTBETCTBO-
BaTh ACTAUIBHOCTH WHXEHEPHO-TeOJIOTHIECKOM
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cheMkH MaciuTabos 1:25000—1:10000. KomvgectBo
nipodueit u Toyex reodbrsnyecKUX HabMIOACHWIT
Ha 1 XM IWIOILANM CHEMKH OIIpeNeNsieTcss B COOT-
BETCTBHM C IpriioxeHueM b.

8.4. Ha nuHeitHbIX 00beKTax HaONIONEHHUS BbI-
rmoJIHstIoTest B Macirrabe 1:50000—1:25000 B mosoce
TPacCHl JUHEUHBIX COOPYXEHUN IO MpoduIsM,
pacnojiaraiiuMcsa NpeuMyIieCTBeHHO 110 OCAM
KOHKYPUPYIOIIUX BApUAHTOB Tpacchl. Paccroguue
MEXIy TOYKAMM 30HIMPOBAHMS ITO Tpacce Cleny-
€T yCTaHaBJIMBATh B 3ABUCHMMOCTH OT YPOBHS OT-
BETCTBEHHOCTH COODPYXEHMI, MPOTSKEHHOCTH M
CIIOXHOCTH MHXKEHEPHO-T€ONIOIMYECKUX YCIOBHIt
B npexenax ot 500 xo 1000—3000 m.

I'nybuHa rccienoBaHuii NOKHA obecIieynBaTh
YCTAHOBJICHHE IeOJIOTMYECKOTO paspe3a U ruiapo-
re0JIOrMYECKMX YCIOBUIL B IIpefesax Mpearoara-
eMolt cepbl B3aUMOJICHCTBUSA OOBEKTOB C reoJo-
TUYECKOH cpexoi.

Ha yyacTkax TpoXoXIeHUst TPACChL 10 TEPPHTO-
PHAM Pa3BUTHS ONACHBIX Ie0JOTHMYECKUX MPOLIEC-
COB M IIEPEXONIOB Yepe3 PeKH reodU3MICCKIEe HC-
CIIeTOBaHMs BBITONMHSIOTCS B Maciurabax 1:25000—
1:10000. O6beMBI HCCIEXOBAHUI OMPENENSIOTCH
TporpamMmoii pa6or.

8.5. Peaynprathi reobu3HaecKuX NCCAENOBAHMIA
HCITOJIB3YIOTCS IJIST YCTAHOBJICHMS MECT paclolio-
XeHHST TOPHBIX BHIpaGOTOK M TOYEK IOJNIEBBIX KC-
ClIelOBAaHMI IPYHTOB HA BHIOPAHHBIX KOHKYPHPY-
IOIHX IUTOIANKaxX (Tpaccax), OLEHKM COCTOSTHHUS
M CBOMCTB IPYHTOB, BBIIBJICHUS H TPACCUPOBAHHMS
KPYITHBIX CTPYKTYPHBIX 3JIEMEHTOB U Y4aCTKOB pa3-~
BUTHS ONACHBIX I€0IOTHYECKHX MPOIIECCOB.

8.6. Texuuueckwii oTuer (pasEen TeXHHYEC-
KOTO OTYEeTa) O pe3yNbTarax BBITOJIHEHHEIX reo-
dbu3pgeckux MccleqoBaHUi HAa 3Tane pa3paboT-
KH IPEAIIPOCKTHOM JOKYMEHTAIMH COCTaB/ISeT-
CS B COOTBETCTBUH C TpeGopaHuAMY M. 6.3—6.5
CHuII 11-02-96 m 11. 7.9.

9. TEO®PU3NIECKHME UCCIENOBAHNA
NP NTHXEHEPHO-TEOJOI'NYECKMX
HU3BICKAHMAAX JJIA PASPABOTKH
IIPOEKTA

9.1. TeodusugecKkue MCCIICHOBAHMS HA CTAIUH
PpaspaboTKy NpOeKTa CTPOUTENHCTBA NPESANIPUSTHIA,
3MaHUIA U COOPYXeHU! MOIXHBI 06ecIieyuBaTh
TIONyYeHHe MATEPHAJOB U JAHHBIX IS OLEHKU
HMHXCHEPHO-TEO0JOTHYECKUX YCIOBUI BEIGPAHHOM
wromanke (yJacrka, TPaccel) M IPOTHO3 UX H3-
MEHEHHUI.

9.2. CocraB 1 0GpeMBl reOPH3NIECKUX paboT
IOJDXHBI OBITH JOCTATOYHBIMM JUISE PELEHHS 33129,
nepeaucieHnbx B 1. 7.2 CIT 11-105-97 (gacrs I).

9.3. B cocraB reopH3mIecKnX METONOB Ha CTa-
IuM pa3spaboTKM MpOEKTa CTPOMTENBCTBA BXOOUT

BONBIIMHCTBO BUIOB HA3EMHBIX M CKBAXMHHBIX Me-
TOIOB, BKJIIOYAst [TapaMeTPHYECKUE 30HIUPOBAHUSI.
PerneHue Kaxxnoi MEXeHEPHO-T€OTOTHYECKOM 3a-
a4y CleAyeT OCYLUECTBIATh, KaK MPaBIIO, KOMI-
JIEKCOM reopH3HYECKIX METONOB B COOTBETCTBHU
c nm. 4.9, 4.10, pasnenom 6 u npwioxenueMm .

9.4. Teopusnyeckue uceaeIoBaHUS A1 pa3pa-
60TKH MPOEKTa CTPOUTEHCTBA IUIOLIAXHBIX COOPY-
XEeHHUI clefyer BHIMONHATH, KaK MPaBHIO, C Ac-
TaJNIbHOCTHIO, COOTBETCTBYIOIIECH CHEMKE MaciiTa-
608 1:5000—1:2000. ITpu mpoexTHPOBaHUM 0co6O
OTBETCTBEHHBIX OOBEKTOB B CIIOKHBIX UHXEHEPHO-
FEONIOTHYECKUX YCIOBMAX HOIMYCKAETCS BHI-
MoJIHEHUE CheMKHU B Macmrrade 1:1000—1:500.

B mpenenax mpHTpaccoBoil HONOCH JUHEH-
HBIX COOPYXCHHI MaciuTab CbeMKH COCTaBJIAET
1:10000—1:2000. Ha y4yacTKax mepexomoB Tpacchl
Yyepes BOAHbIE MPErpafbl ¥ MPOXOXICHUS 10 Tep-
PUTOPUAM PA3BUTHA ONACHBIX F€OJIOTMIECKHX U HH-
XEHEPHO-T€OJIOTUYECKUX IIPOLUECCOB — B MACIII-
Tabax 1:1000—1:500.

9.5. OnpeneeHne TpaHUI] H3YIAEMOM TEPPUTO-
PUH U DIYOMHH WMCCACHOBAHMIA CIIEAYET OCYIHE-
CTBIISITH B COOTBEeTCTBUH ¢ L. 7.4—7.9 CIT 11-105-97
(gacts I).

Cetb reodusnyeckux npocduiieil Ha IomanKe
Ha3HAYaeTcsl B COOTBETCTBHMM C NpWIOXeHueM B,
HpH 3ToM GONIbLINE 0GBEMBI IPHHUAMAIOTCS 1utst 11
u 111 xareropuit CIOXHOCTH HHXEHEPHO-T€OJIOTH-
YeCKUX YCIOBWIA W IOBHILIEHHOTO YPOBHA OTBET-
CTBEHHOCTH coopyXeHuit. B cpemreM Ha 1 kM2 rmno-
LIany ciaeayer BhmoiHuTh oT 10 mo 20 mpodwureit
wHoit 1o 300 M 1 ot 10 ;o 20 ToveK 30HIMpPOBa-
HuA. [Ipn m3ygeHnM JIOKATBHBIX HEONHOPOTHOCTE
TYCTOTY ceTH npodrieil CISAYET YBEIMYUTD, COKpa-
THB pacCTosiHMe Mexny npodwisiMu 1o 20—50 M.

Tl'eodusuaeckue HabMoOReHNA 33 OMACHBIMH
TeoJIOTMYECKMMH IPOLIECCAMH 3a ITpeeaMu KOH-
Typa MPOEKTUPYEMBIX 31aHUNA U COOPYXKEHHMI He-
06XOMHUMO BHINIONHATD IO MPOdIISAM WIH IO CETH
NapajeNbHBIX Mpodieit, OpHeHTHPOBAHHBIX C
YYeTOM 30HBI PasBHTHS mpoilecca. Konnyecrso
npodieil onpeRenIeTcs MacITaboM H3y4aeMoro
OIMAacHOTO mpoiiecca. MEKPOMATHUTHYIO CHEMKY Ha
Y4acTKaxX pasBHTHS OIOJ3HEBBIX IIPOLIECCOB H 30-
HaX TeKTOHHYECKHMX HapylleHMil ciedyeT IpoBO-
IUTh 0O cerke oT 1X1 mo 2X2 m.

KonuyectBo reodbusuyeckux mpodmwieit ¥ To-
YeK HeOOXOMMMO YCTAHABIUBATD C YIETOM BRIIIOJI-
HEHHBIX paHee paGoT U OCYLIECTBIATh HX HEOOX0-
JHMOE CIyIlleHHEe B COOTBETCTBMM C MaciuTaGoM
CBEMKH.

9.6. T1pu BEIMONMHEHUH reoPU3NYECKUX HCCe-
JOBaHUI B ITOJIOCEe TPAcCH JMHEHHBIX COOpYXe-
HUil IWIMPHHY MPHUTPACCOBO IOJNOCH! ClieayeT
NMPUHUMATh B cootBercrBuu ¢ Tabm. 7.2 CII 11-
105-97 (vacts I). MccnenoBanus XOJKHBI BBITION-
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HATHCSA 11O OCH TPACCHI U ITOIICpCUHUKAM. Paccros-
HUE MEXIY IOINEPEeYHHKAMH B 3aBUCUMOCTH OT
KOHKPETHBIX HHKEHEPHO-Te0IOrHYECKUX YCIOBUH
U BbIOpaHHOrO MacuTaba CheMKH U3MEHSETCS OT
100 mo 500 m. JInvHa nonepeYHUKOB TOJKHA ObITh
He MEHee IIMPHMHBI NMpUTpaccoBoit mnojockl. Ilo
Tpacce 1ar Mexay TOYKaMU HAOMIOREHNH NOJKEH
COCTaBJIATE: st IpodrupoBaHusa — 10—50 M pu
HCCIIENOBAHUSAX IO OCH Tpacchl M 5—10 M Ha mome-
PEYHHKAX; Ui 30HAHpoBaHud — 100—500 M nmpu
MCCIeNOBAHMSX IO ocH TpaccHl U 20—50 M — Ha
norepeYHNKax.

Ha y4acTkax mepexoloB uepe3 ecTeCTBEHHBIC
M MCKYCCTBEHHBIC IIPENATCTBHUSA, B paiiloHax pas-
BHUTHA OINACHBIX I'COJJOTHYECKHUX M HHXCHEPHO-
TEOJIOTUYECKHUX IMMPOLECCOB WM PACTIPOCTPAHCHUA
OpraHMYecKUX M OPraHO-MHMHEPAILHEIX TPYHTOB
reodmsmyeckue npodriM HeoGXoQUMO pasMeLlaTh
TIO OCH TPacchi ¢ miaroM Habmonenus 10 M u Ha
nmonepeYHMUKax, HameuaeMbix gepe3 50—100 M, ¢
maroM HaOmiogeHui 5 M. ToukH 30HAMPOBaHMIA
pasmemaior yepe3 50—150 M o ocH TPAcCH U Ha
nollepeyHHKax yepes 25—50 M. B KauecTse Bapu-
aHTa BO3MOXHO HCIIONB30BAHUE CIUIOLIHBIX 30H-
JAPOBAHMIA.

9.7. Ilpyu u3pICKaHMSIX Ha CTAIMU Pa3pabOTKH
[IPOEKTa BBHIIONHSIOT HeMpepsiBHbIE MPobHIHpO-
BaHMsI ¢ 11aroM HaGMIONeHHI, He NPEBHIUAIOLIUM
IUIHHY npueMHoil yuuuy. IIpu 30BIMpOBaHMAX
PAcCTOSTHYUA MEXIY TOUKAMY HAGNIONCHNA He oJ-
XHEBI TPEBBIIATh THIIMYHBIE TMHERHbBIE pa3Mepsl
OTEJILHBIX HccaexyeMbix aneMeHToB. Ilar Ha-
omoneHuit o MpodUIo MOXeT U3MEHATHCS, YBE-
JIMYMBASICh B IIpefesiaXx OXHOPOAHBIX YIACTKOB JI0
TIepPBOif COTHI METPOB M YMEHBLIASICh B 30HAX KOH-
TaKTOB M JIOKAJIBHEIX HEOZHOPONHOCTAX IO He-
CKOJIbKMX JECSITKOB METPOB.

INapameTpuueckuie HCCIETOBAHUS B CKBAXH-
HaxX HA3HAYaIOTCA II0 TEXHHMYECKOMY 3aXaHHUIO
3aKa3YHMKa MPU COOTBETCTBYIOIIEM OOOCHOBaHUH
B nporpamme pabor. KonugecTBo CKBaXXWH I
MapaMeTPUICCKUX UCCIEAOBAHMI JOIKHO COCTaB-
JISTh, KaK MPABHIO, HE MEHee ONHOM B mpenenax
KaXaoro reoMopthoIoTIIeCKOTo 3JIEMEHTA CCie-
JyeMoii TEppATOPHH.

9.8. ITapameTpudeckne U3MEPEHUS PEKOMEH-
JyeTCsi TIPOBOIUTH Ha ONOPHBIX (KINOYEBBIX) YIACT-
KaX, Ha KOTOPHIX OCYIECTBIIIETCSI U3yIeHHe Ieo-
JIOTHYECKO# Ccpefbl C HCITONB30BAHUEM KOMILIEK-
ca OpyruX BUOOB paGor (GypeHue CKBaXWH, Mpo-
xonxa mypdoB, 30HIMPOBAHHUE, OIIPENEeICHHE Xa-
PAKTEpUCTHK CBOICTB IPYHTOB IOJEBEIMU U 1a6o-
PaTOpHBIMU MeToaamu). JlaHHbIe HAOMIONEHUI Ha
OITOPHBIX YIACTKAX UCIIONB3YIOTCS M obecreye-
HUSL TOYHOCTH MHTEPIIpETallii pe3y/bTaToB reo-
dbusmueckux uccaenoBaHUM NPU MX UHTEPHOJNS-
UUH ¥ 3KCTPANONALUM pe3ybTaToB Ha BeCh HC-
cieayeMsIil y4acTok.
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10. TEO®U3UYECKME UCCIEIOBAHHUA
IPA MHXEHEPHO-TEOJIOTNYECKHAX
N3BICKAHMAX IS PABPABOTKH
PABOYEN TOKYMEHTAIINH

10.1. TeodusuuecKkme HCCIeNOBAHMS IS pa3-
pabotku paboveil JOKyMEHTAIMH HOJDKHEI obec-
MeYHBaTh ITOJYJeHHE MATEPHANOB U HAHHBIX IS
JeTAM3alKi M YTOYHEHUA WHXEHEPHO-TeOIOTH-
YEeCKMX YCHOBHiI KOHKDPETHBIX Y4aCTKOB CTPOM-
TENLCTBA MPOEKTHPYEMBIX 3MaHUN M COOPYXEHMIA
Y TPOTHO3 MX U3MEHEHWI B IEPUON CTPOUTENb-
CTBa W SKCILTyaTalMH ¢ ZETANBHOCTBIO, HEOOX0oMH -
Moil ¥ JOCTATOYHOM sl 0GOCHOBAaHHST OKOHYA-
TEJIbHBIX MPOECKTHBIX PEIICHUIA.

10.2. Teodpusmaeckue uccaenOBaHMA HA Y4aCT-
Kax MpOEeKTHPYEMOIO CTPOMTEINIHCTBA 3MAHUM U CO-
OPYXCHHil BBITOJHSIOTCS IIs1 YTOYHEHUS] OTACHb-
HBIX XapaKTEPHCTHK B IIpefenax cdepbl B3aHMMoO-
HeHCTBHSI COOPYXCHHUIA € IeONOrHIECKON Cpenoit:
DIyOMHBI 3aNeranus U peabeda KpoBm CKANbHBIX
H MaJIOCKMMAEMBIX TPYHTOB, 30H DPacIpoCTpaHe-
HUA cnabbiX TPYHTOB U Pa3BHTHS OIIACHBIX €00~
TUYECK¥X M HHDKEHEPHO-Te0IOTUIECKHX IIPOLIECCOB,
a TaKXe Ha CHOXHBIX YYACTKAX TpacC NMHCHHBIX
COOpYXEHMIA (Ha Imepexofax 9epe3 eCTECTBEHHbIE U
UCKYCCTBCHHBIE IIPENSTCTBHSA, IPOJIOXECHMS TPYyO
TIOJ| HACKHINSIME, YCTPOICTBA OIIOP MOCTOB).

Hauateie paHee CTauMOHAPHbIE HAGIIOLCHMS
33 TUHAMHKOM pa3BUTHA ONACHBIX T€OJIOTMIECKUX
TIPOLIECCOB HEOGXOMMMO MPOJOIKATH B COOTBET-
crBuH ¢ 1. 5.10 CIT 11-105-97 (vacts I), ocobeH-
HO B [pefeJiax coopyxeHuit I ypoBHS OTBETCTBEH-
HOCTH M 9KOJOTMYECKH OMACHEIX IPONU3BOACTB.

10.3. B xomiuviekce reodU3AICCKHX METOLOB
ITOBBINIAETCSA POJIb X CKBAXUHHBIX ¥ IHOA3EMHBIX
Momubukanuit, B gacTHOCTH, I COOpPYXEHMI
TOBHIIEHHOTO YPOBHSI OTBETCTBEHHOCTH pPEKO-
MEHIYeTC BRIIOJHATH CeHCMOAaKyCTHYECKOe YIIU
PaZMOBOTHOBOE IMPOCBEYNBAHUE MACCUBA MEXIY
CKBaXMHAMH WIM OPHBIMM BhIpaGOTKaMu.

10.4. Tlonoxenue reousMIECKNX TOYEK Ha
TUIOLA/IKE IPOEKTUPYEMBIX 3MaHUI U COOpYXEHMIA
BBIOMpaeTCsA, UCXOIA M3 HEOOXOIUMOCTH YTOUHE-
HUS TeOJIOTHYESCKOr0 CTPOSHMS 110 KOHTypaM CO-
OPYXEHHUI ¥ HX OCSIM, B MECTaX pe3KOT0 H3MEHEHHS
HArpy3oK Ha (yHEaMEHTHI, Ha rPAHMLIAX PA3IHI-
HBIX FeoMOP(OIIOrHIECKHX 3IEMEHTOB.

OO6liee KOJMIECTBO TOYCK reodH3nIecKux Ha-
OJIonCHKA, BBUITIONHSIEMBIX B Ipeliefiax KOHTYpa
TIPOEKTHPYEMBIX 3MaHUI U COOPYXKEHUA, onpeme-
JISieTCs] YpOBHEM HMX OTBETCTBEHHOCTH B COOTBET-
crBuH ¢ 11. 8.4 CIT 11-105-97 (wacre I). g spanuit
U coopyxeHmit I ypoBHSI OTBETCTBEHHOCTH KOJIU-
9ecTBO reodU3NIeCKUX HabIIOReHHI IOJIKHO OBITh
He MeHee 4 —5 Todek, sl 3MaHUi 1 COOpYXEHMIA
11 ypoBHA OTBETCTBEHHOCTH — HE MEHEe TPeX To-
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yek, Juid 3naHuii u coopyxeruit III yposHs ot-
BETCTBEHHOCTH re0dU3MIECKUE UCCHETOBAHUS, KAK
MPaBWIO, HE IMPOBONSTCA.

10.5. Ha tpaccax Bo3nynIHBIX 3JieKTponepenay
reopusHYECKHE HCCIETOBAHMS TIPOBOASTCS B TyH-
KTaX yCTaHOBKH omnop. KoimgecTBo To9eK Habmo-
JeHUsT O KaXHOo#l OIopoif B 3aBHCHUMOCTH OT
CJIOXHOCTU HHXEHCPHO-TeOJIOTUYeCKHUX YCJIOBUMK
BoIGHpaercs or 1 go 3.

10.6. Ha yuyacTKax 3leKTpHIeCKUX NOCTAHLIMIA
M HA IPWICraioliiMX TepPHTOPUSX XOJDKHHI OBITH
BBIIIOJIHEHBE 3JIEKTPOPAa3BeOYHbie paGoTHI C Lie-
JIPIO YCTAHOBJIEHUS TE03MEKTPUIECKOTO paspe3a 1
YAEIBHOIO 3IEKTPIICCKOTO COMPOTHRICHWS IPYHTa
UL IPOCKTHPOBAHUS 3a3eMJISHOIIMX YCTPOMCTB.
KoMImrekc aJieKTpopasBeIoMHbIX paboT Juig penie-
HHS 3TOi 3aJavH, KaK Npasuio, BKmodaeT D1 u
B33.

10.7. To TpaccaM METAUIMYECKHMX TPYOOIIPOBO-
JOB PA3IMYHOrO HA3HAYCHHS ¢ HENbIO MPOSKTHPO-
BaHUS 3aLUMTHBIX COOPYXEHHHM CIIEAyeT BHINIOJ-
HSATH 2JIEKTPOpa3BeLOYHbIe pABOTHI IS Openese-
HYA GIyXIAIINEX TOKOB M OLICHKH KOPPO3HOH-
Ho# arpeccuHocTH (KA) rpyHTa B COOTBETCTBHH
¢ 1. 6.2.16. MamepeHust G1yXIaI0MMX TOKOB Ipe-
nycmarpuBaotcd 3epes 250—500 M wnu Ha ygac-
TKE JeTanu3aiuy B koandecTse 1—2 Touxm. Komm-
4eCTBO TOUYEK mojieBoro onpeaeneHus KA rpyHra
JOJDKHO OBITE HE MeHee TpeX I KaXIOro HHXe-
HEPHO-TEOJIOIMYECKOro 3I€MEeHTa.

10.8. IIpu Ha3HaYeHUHU TIIYOMHBI HCCIEAOBA-
HHUU CJIeIyeT PyKOBOACTBOBATHCSA TPEOOBAHHMAMH,
u3noxeHHsiMH B mm. 8.5—8.7 CII 11-105-97
(uacrp I). I'nyGuHa mcciaenoBanuii, Kak npasu-
JIO, MOJXKHA JOCTHTaTh IMOJYTOPHON MONIHOCTU
aKTHBHO 30HBI. [I1g coopyxenmuii I ypoBHs oT-
BETCTBEHHOCTH DIIYOMHY reopM3HYeCKUX HCCle-
JOBaHMI CleAyeT YCTAHABIMBATHL IO pacdyety u
060CHOBHIBATh B NPOTpaMMe M3bICKAHMIA.

11. TEO®U3NYECKHUE UCCIENOBAHUA
P UHXEHEPHO-TEOJIOTMYECKHX
M3BICKAHHAX B IIEPUOJ
CTPOUTEJBCTBA, DKCIUIYATAIINA
1 JUKBUIALIAN 3JAHHAN
N COOPYXEHHN

11.1. Teodpusnueckue UCCHEROBaHUS IPH HH~
XECHEPHO-TCOIOTHYECKUX M3BICKAHUAX B TIEPHON
CTPOUTEABCTBA, IKCIUIYATaNUM M JUKBUHANUA
NpeANpHUATHIH, 3TaHUH U COOPYXEHHMI NOJDKHBI
obecneynBaTh COBMECTHO C APDYTMMU BUJAMHU MH-
XeHEPHO-TEOIOTHYECKHUX paGoT IogydeHie MaTe-
PHAIOB ¥ OAHHBIX O COCTOSMHHMM M HM3MEHEHUSIX
OTAENBHBIX KOMITOHEHTOB IeOJIOTHIECKON CpeAbl Ha
TEPPUTOpUH OGBEKTa B COOTBETCTBHU ¢ M. 4.21
CHull 11-02-96. I'eodusuaeckue HcCACTOBAHUS

BBIIIOJIHAIOTCA B C/1y4asiX, MPeIyCMOTPEHHBIX 1. 9 3
CIT 11-105-97 (4acts I).

11.2. T'eodusudeckue UccaeIOBaHMS B IIEPHOI
CTPOMTENILCTBA OCYILECTBAAIOTCA, KaK MIPAaBUIIO, C
(13

obcneroBaHUs OCHOBaHHUIA CYIIECTBYIOIUHX CO-
OpPYXEHMI, B TOM 9HUCIE€ B TOHHEIAX U FOPHBIX
BEIPaGoOTKaxX;

reOTEXHIMYECKOro KOHTPOJIS 33 KAYECTBOM BO3-
BeICHHS 3eMJISTHOTO COOPYXeHMS (YKJIaIKu M yi-
JIOTHEHWS TPYHTOB) M MIKEHEPHOI IMOArOTOBKH
OCHOBAaHMSI HAMBIBHBIX ¥ HACHIIIHBIX I'PYHTOB;

BBIITOJIHEHHS] CTALMOHAPDHBIX HAGMIONEeHUH 3a
M3MEHEHHEM UEDKCHEPHO-TEOJIOTHYECKIX YCIOBHIA
B [IPOLIECCE CTPOMTENHCTBA, OCOOEHHO Ha y4acTKax
BO3MOXHOI'O Pa3BUTHS OIACHEIX FE0JIOTHYECKUX H
MHXEHEPHO-T€0JIOTHIECKUX IPOIECCOB.

11.3. I'eoduszugecKkue HCCAETOBAHUA IIPH IIPO-
BEACHUM NEOTEXHUIECKOTO KOHTPOJIA 32 KAY€CTBOM
BO3BeleHUST 3eMJITHOTO COOPYXXECHUS M HHXEHep-
HOU MOJATOTOBKHM OCHOBAHHS HAMBIBHBIX WIHM Ha-
CBIMTHBIX TPYHTOB MCIIONB3YIOTCA IS PeIICHUS CIIe-
IYIOHIMX 33039

KOHTPOJIb Ka9€CTBa YIUIOTHEHHMSI HACBITHBIX
rPYHTOB HPU BO3BEACHUH 3eMJITHOTO TIOJIOTHA Xe-
JIE3HBIX i AaBTOMOOWJIbHAIX AOPOT, 3¢ M/ISIHBIX 1aMO
Y IUIOTHH;

KOHTPOJTb KaYeCTBA UCKYCCTBEHHOTO 3aKpeIiie-
HMSI TPYHTOB;

KOHTPOJIb CIUIOIIHOCTH ¥ YCTOHYHBOCTH HpO-
TUBOGWIBTPALIMOHHBIX LIEMEHTALIMOHHEIX 3ABEC;

KOHTPOJIb K44ECTBA 3aKpEIUICHHUS PBIXJIBIX,
PA3YILUIOTHEHHBIX IPYHTOB IpPH IIPOXOAKE TOPHBIX
BBIPA0OTOK — IIAXTHHIX CTBOJIOB, TOHHEJCI;

HaOmoJeHWe 32 COCTOSTHAEM IPYHTOB IPH IIPO-
XOHAKE TOPHBIX BHIPACOTOK;

OIpelesICHHe MECT YTeYeK U3 BOTOXPAHMIIMIIL,
a TaKKe MECT Pasrpy3Kd BOA TPEIMMHOBATHIMHA 30-
HaMU;

KOHTPOJIb 3d COCTOSTHHEM OCHOBAaHUS IUIOTHH.

11.4. CocraB u 00BeMBI reodu3MIECKUX pa-
60T, a TakXe NMEPUONUIHOCTh HAGNIONEHHMIT cie-
IyeT YCTaHABAHBATh B IPOrpaMMe H3BLICKAHMIL,
MCXOIS U3 0COGCHHOCTEH COOPYKeHNS, HHKeHep-
HO-T€OJIOTHIECKUX U THAPOJIOTHYECKUX YCIOBHIA,
CpOKOB BBIIOJIHEHUSI CTPOMTEABHBIX paGoT u
MHTEeHCUBHOCTH IPOTEKAHHUS IPOLIECCOB.

11.5. Ilpu xonmpone Kavecmea yniomuenus Ha-
CHINHbIX PYHMOE OCHOBHBIMU METOXAMU SBJISTIOTCS
ceiicMuueckue (nmpodmwmmposanue CIIIB MIIB,
ceiicMOKapoTax M IpOCBeYHBAHHE), 4 TAKXKE pa-
JIMOU3OTOIIHEIE METORBI ONPECICHUA BIAXHOCTH
M 1wtoTHocTH. KOHTpOJIb OCyIIeCTBASCTCS IOCie
OTCHINIKHU M YKAaTKH KaXI0ro ciios. PesybraTsl ceii-
CMHIYECKHX HU3MEPCHHH CONMOCTABIAIOTCA C Ips-
MBIMM H3MEPEHHAMH IUIOTHOCTH IPYHTA.
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Ilpu KOHTpoOJIe KadecTBa YIULIOTHEHHS 3eMIIsI-
HOTO COOPYXEHMS B LeIoM (IUTOTHH, HAachIneif)
BBIITOJHSETCS ceficMudecKoe MpodmINpoOBaHNE U
NMpOCBEYMBAHKE MaccuBa. B HauboJee OTBETCTBEH-
HBIX CIIy4YasX IPUMEHSIOTCS pa3IngHbIE CXEMEBI Ceif-
CMUYECKOTO IIPOCBEYMBAHKMSI MACCHBA, IMPH KO-
TOPBIX NONYYAIOT HHGOPMANIUIO, HEOGXOMUMYIO |
IOCTaTOYHYIO JUISl HAIEXHOIo TOMOrpadpuyecKoro
oTo0OpaxeHus pe3y/IbTaToB.

11.6. Konmponb kauecmea uckyccmeennozo 3ax-
penneHus epyHmoe BHIIIONHAETCS CeACMOaKyCTHIEC-
KMMH METOHAMH K 3JIEKTPOPa3sBEIKOH METOIOM
CONPOTURIEHUIA. [/ 5THX 1eIeil TAKKe MOIyT ObITh
ucnons3oBansl PJI3, PBII. HauGouaee 3¢-
(eKkTUBHOM ABISETCA METOMMKA CEHCMUYECKOTo
MPOCBEYMBAHUA MaccuBa. MsMepeHUs BBIIONHSION -
cs IO U TOCHe YKPEIUVIEHUSI TPYHTA C Orpemeie-
HHEM CKOPOCTEI! IIPOIOJIBHEIX 1 IIOIEPEYHBIX BOJIH,
IO KOTOPHIM OLIEHUBAeTCSl CTEICHb IEMEHTAMK
IPYHTOB.

IToBropHBIe (depes 2—3 Mecsia) H3MEpeHUs
JaroT WHGOPMALKIO 00 YIPOYHEHHMM M CTEICHM
COXPaHHOCTH 3aBECHI.

11.7. Kauecmeao 3axpenienus puxavix, pazyniont-
HEHHbIX 2PYHMO8 TIPY TIPOXOIKE rOPHBIX BbIPaGo-
TOK (IIAXTHBIX CTBOJIOB, TOHHEJEH) OLIEHUBAETCS
C HOMOLIBI0 aKYCTHYECKOTO H YIBTPa3BYKOBOIO
MEXCKBAXMHHOI'O IIPO3BYYMBAHMA M KapoTaxa.
Crneuudukoil Takux HCCHeIOBAaHHH ABISETCA
TIPOM3BOACTBO paboT B CKBAXWHAX MAJOro AMa-
Mmerpa (0T 36 MM), PasIMYHBIM OOGPa30oM OpHEH-
THPOBAaHHBIX B IIPOCTPAHCTBE B 3aBUCHMOCTH OT
pelaeMbIX 3a1ad.

11.8. HaGrrodenue 3a cocmosnuem 2pyHmoe npu
npoxodxke 20pHbIX 6bipabomok OCYIIECTRIIAETCS C Lie-
JIBIO YTOYHEHUS I'€0IOTHIECKOIO CTPOEHHU, OIepe-
Xalomieil pasBeKi MACCHBA TIO IMHUM MIPOXONKH,
U3y4YeHUsI KPeroCTH Topol B TOHHEJNe Hepel Ipo-
XOMYECKUM IHUTOM, LIAXTAX, MAUI3ajlaX U Apyrux
MO3EMHBIX BbieMKaX. YKA3aHHEIE 33aY1 PEIIaioT-
cs1 METOAaMM IOA3eMHOM reodH3nKU: CEHCMOaKy-
CTHKOI1, ayeKkTpopasBenkoii, PJI3, a Takke mero-
JaMH €CTECTBEHHBIX 3JICKTPOMATHUTHBIX HMITYJIb-
coB (EMOM3) u akycrideckoii smuccHn (AD).

11.9. Onpedenenue mecm ymeuex, u Mecm pazzpy3-
Ku 600 NPOU3BOAUTCA C IIOMOILBIO METOIOB, H3JIO-
XEHHbIX BII. 6.3.4.

11.10. Obcaedosanue cocmosnus 2pyHmoe ocro-
eanuli 30anuii u coopyxcenuli (6 mom uucie nLOMun)
OCYUIECTBISIETCA HA OCHOBE CTal[MOHAPHBIX Ha-
GimoneHmit 32 reopH3MIECKIMH TapaMeTpaMu cpe-
bl (CKOPOCTBIO YHPYIHX BOJH, 3JEKTPUYECKHM
CONPOTHBJICHUEM, TEMIEPATYPO ¥ Ip.), H3MEHe-
HUE KOTOPHIX IO3BOJAET CYIUTh 00 0CAKe OCHO-
BaHuit, GwisTpaLMmu U Apyrux nponeccax. C aToit
LIEJIbIO BBIMOJHSIOTCS IIOBTOPHBIE CHCTEMATHIEC-
Kue HaOJIoAeHUsI Ha OJIHOM M Toii Xe 6a3e nmyTeM
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pasMellleHHs OpHEeMHOI 9acTH anmapaTypHOro
KOMILIEKCA B OCHOBAHMM COOPYXEHUS.

Tpu oGcnemoBaHUH OCHOBAaHMI 3MaHUN M CO-
OpYXeHHif MOXET BEHIONHATHCS ONpeesieHHe Iy~
GUHEI 3aT0XeHHS (HyHIAMEHTOB U OLIEHKH MX CO-
CTOSIHMS.

st onpeneNieHAs DIYOMHEI MTOTPYXEHMS CBaif
HCIIONb3YeTCs. METON, OCHOBAaHHBII HA PETUCTpa-
LIWM OTPAXKECHMI CCHCMOAKYCTHYECKUX U IIEKTPO-
MAarHUTHBIX MMIIYJIbCOB OT HIDKHHMX TOPLIOB CBaif.
s onpeneneHusa ryOMHBI 3aI0XeHUA ¢yHIa-
MEHTOB MOXET ObITH MCIIOJIb30BaHA JNCKTPOpas3-
BEAKA METONOM COIIPOTHBJICHHIA.

CocrosiHue ¢dyHmaMeHTOB (OETOHHBIX, KHp-
IIMYIHEBIX), CTEH ¥ NEPEKPHITHI OIeHUBAETCS C Mo~
MOIIBIO YIFTPa3BYKOBBIX M aKyCTHIECKHX U3Mepe-
HHU criocoGamy NMPoGHIMPOBAHUS H TIPO3BYYHU-
Baumsa B cootBeTcTBuM ¢ TOCT 176247.

11.11. B nepuon 5KCIUTyaTayuu oObeKTOB reo-
busMIecKre HCCIeJOBAHUSA BHINONHAIOTC IS
ofciemoBaHUs IPYHTOB OCHOBaHMI (byHIAMEHTOB
CYIRECTBYIOIIMX 3MaHUHA U COOPYXEHUH 1O TEXHU-
YeCKOMY 3aJaHMIO 3aKa39UKA C HENBIO BbISBICHUS
HM3MEHEHWIA Te0JIOTHYECKOM CpeIBI 3a IepHO CTPO-
HTEJIHCTBA M KCILTYaTallid COOPYXEHMI U MX CO-
OTBETCTBUSI NPOTHO3Y. A pellleHns 3THX 3a/1a4
peKOMeHAyeTCs IIPUMEHSTh Pa3IMIHbIe BUABI Ka-
poTaxa, MeXXCKBaAXHHKHIE MPOCBEIMBAHMS U pas-
JIMYHBIE BUABI 30HAMPOBAHUM.

B nepwon skcmryatamuy reopusmyecKue Mc-
CJICOBAHUS BHIIONHAIOTCA TAKXE LIS OCYLIECTB-
JICHHMs CTAIMOHAPHBIX HAOMIONCHUH 32 OTHC/IbHBI-
MU KOMIIOHEHTAMH I'€OJIOTHIECKOI Cpelbl, a TaK-
Xe 34 Pa3sBUTHEM OITACHBIX FEOJOTMYECKMX M MH-
XEeHEPHO-Te0JIOrMIEeCKMX IIPOLIECCOB B COOTBETCTBUM
c 1. 9.10 CIT 11-105-97 (wacts I). CraunoHapHbie
reotusryecKke HAGIOAEHUS CIISAYET OCYILIECTRISTE
Ha OCHOBE CeTH CKBAXHWH WM TOYEK 30HIHpPOBa-
HUSI, CO3TAHHOM HA NPeIIIECTRYIOIIMX 3Tarax U3bic-
KaHMii, WJIM Ha BHOBbL OPraHU30BAHHON Ha IUIO-
LIAAKAX CYLUECTBYIOIIMX 31aHUIA U COOPYXCHHI U
(Win) Ha y4acTKaxX Pa3BUTHS ONMACHBIX TEOJIOTHYEC-
KHX ¥ HHXCHEPHO-TEOIOMHYECKHX IIPOLECCOB.

11.12. T'eodpusnueckue HccIeAOBAHHUSA IPH
HM3BICKAHMSIX JUISE PACIIMPEHUS. W PEKOHCTPYKLIUU
COOPYXCHHMI B Ipouecce UX IKCIUTyaTalldU BBI-
TIOMHSIOTCS JUIS MOJNyIeHMs MHGOopMaliuu 06 u3-
MEHEHHIX WHXEHEPHO-TeOJIOTHYECKUX ¥ FHIpore-
OJIOTHIECKHUX YCJIOBHIA, B TOM YHCJIE COCTaBa, CO-
CTOSIHMSL M CBOMCTBAX IPYHTOB, aKTHBHOCTH I€O-
JIOTHYECKUX ¥ HHXECHEPHO-TEOIOTMIECKUX IpoIiec-
COB, MPOX30NICHNINX 33 IIEPHOJ, CTPOUTEIHCTBA H
SKCIUTYyaTallui COOPYXCHHH.

HaubGonee 5¢xbeKTHBHBIMU SIBITIOTCS CKBAXWH-
Hble METOMbL: Pa3TMYHbIE BUBI KAPOTAXA (aKyCTH-
YecKuii, paMOaKTHBHbBIHA, anekrpudeckuit), BCII,
a TaKXKe CeHCMOaKyCTHYECKOe Y PaIMOBOTHOBOE TIPO-
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CBEeYHBAHKE MEXIy FOPHBIME BhIpaboTkamu. W3 Ha-
3eMHBIX METOOOB NIPUMEHSIOTCS: ceificMopa3sBeka
MIIB, MOI'T ¢ BBICOKHM pa3pelieHHEM, Teopany-
OJIOKALIMA U 3JIeKTpopas3Beka MerogoM B3,

IIpu cocraBieHHH MporpaMMbl reoH3IecKix
WCCIIeNOBaHHiIL B HACEJIEHHBIX ITYHKTaX CJEAYeT YIH-
THIBaTh YCJOBHSI MX BBITOJHEHUS B IIPOM3BOH-
CTBEHHBIX KOMIUIEKCAX (B TOM 9MCNe 3KCIUTyaTH-
PYEMBIX), BHYTPH 3IaHUI U COOPYXEHHIl, B oIBa-
JIax, MpY HAIMIUM KOMMYHHMKaLUid, Kabejei,
TBEPABIX NOKPHITHI YJIUL[ H AOPOT, a TAKXe B yC-
JIOBMSIX IUIOTHOM TOPOICKOM 3aCTpOMKH. D10 00YyC-
JIOBJIMBAET BBICOKUM YPOBEHB IIEKTPHICCKUX M
MEXaHWYIECKHX TIOMeX, OTPaHUIEHHOCTD JIMHENHBIX
pasMepoB TEPPUTOPHH (M COOTBETCTBEHHO H3Me-
PHTEILHOM YCTaHOBKM), YCJIOXHEHHE KpeIUICHMS
JaTYUKOB M 3a3eMJICHUS 3JeKTPONOB, Orpa-
HMYEHHOCTh ITpUMeHeHUS 3¢ (PEKTUBHBIX, HO II0-

TEeHIMANBHO ONACHBIX YOAPHBIX, B3PBIBHBIX M T.II.
YCTpOYCTB.

B momoce Tpacchl THHEAHBIX COOPYXEHUMA UC-
TIOJB3YIOTCSl TeOPATMONMOKAIMs, BHIIIONHSAEMAs B
HEIPEPbIBHOM PEXHME C IBMKYIIEroCs TPaHCIIop-
THOTO CpeACTBa, ceficMopaspenka MIIB, anekrpo-
JuHaMudyeckoe 3oHaAupoBaHue (D 3). OcraibHble
METOBI, BKIIIOYAs SMEKTpopa3BeliKy, HMEIOT orpa-
HMYEHHOE IpUMEHEHHE.

Ilpn peKOHCTPYKUMH WiIM JIMKBUEAIIMM 31a-
HUH M COOPYXEHUIA 110 OTACIbHOMY TEXHHUYECKO-
My 33JaHHIO 33KA3YUKA MOXET BBIIOJHSATHCS 06-
CJIefIoBAaHNE KOHCTPYKTHBHBIX JIEMEHTOB 3MaHUM
H CoOpyXeHHi ((byHIaAMEHTOB Pa3IMIHON KOHCT-
DYKIIVH, OIOpP, OTHEJBHBIX CBail, HECYIIUX CTEH,
MEPEKPHITHI U Ap.) Wit oOHapyXeHUs B HUX fe-
(hexTOB ¥ M3YYEHUS PA3BUTUS HAIPSIKEHHOTO CO-
CTOSTHUSL.
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IIPRIIOXEHHE A
(pexomendyemoe)

TEPMHUHBLI M1 ONIPENEJIEHUA

Tepmun

Onpeacnesue

AxoMamua (WM IIONE3-
Hbiil CHTHAI)

OTKIOHEHHE M3MEPEHHOTO MapamMerpa Mo/ OT HOPMAIBHOTO, B KadecTBe KOTOPOro NMpMHMMAETCH
TI0Jie HaJl OJHOPOIHKLIM FOMYNPOCTPAHCTBOM (TIpM HabIIOJEHMIX Ha MOBEPXHOCTH) WIM B HEOTrpaHM-
YEHHOM IIPOCTPAHCTRE (MIPH CKBAXMHHBIX HaOIIONCHHAX)

T'eonorudeckas cpena

Bepxuss gacth Jmrrocdeprl, NpeACTARNIMIONas coboil MHOTOKOMITOHEHTHYIO JMHAMHYECKYIO CHCTEMY
(ropHble IIOPOJbI, NOA3EMHbIE BOABI, a3k, GU3MYECKHE [IOI), B MIpeliesiaX KOTOpOoil OCYIECTRIAETCS
HHXEHEPHO-X03%HCTBEHHAA JeSTEHHOCTD

leopusnyecKue METOABI

CnocoOH H CpPeacTBa M3Y4YCHHs CTPOCHUSA, COCTABA H COCTOSTHUS I¢OJIOTHYECKOH Cpelibl ITYyTEM U3Mepe-
HuA HHGOPMAaTHBHBIX TapaMeTpoB (GU3HIECKHX [OJIeH UCKYCTBEHHOTO MJIM €CTECTBEHHOIO ITPOHCXOX-
JleHust ¢ nociienyionieil o6paGorkoit U MHTEpNpeTalMeil Mony4yacMoii IpH 5ToM MHGpOPMALIUH

Teodnanyeckue nomnsa

Pazmmuanie dusHdeckue nmoid B 3eMiie (eCTeCTBEHHbIE H MCKYCCTBEHHO CO3IaBaeMbie), o6ycloBneH-
HBIE Baam(oneﬁcmneu Heﬁ‘l‘pa.llbl{hﬂ( HIH 33apSKEHHDBIX MATCPUHANIBHBIX TeJl, JACMCHTAPHLIX YacTHI H
xBaHTOB 3Heprun. K reodusnyeckuM NonsM OTHOCATCA: IPaBUTAlIMOHHBIC, MATHUTHEIE, JIEKTPHYeC-
K¥e, SJIEKTPOMAaTHUTHHIE, CEHCMMIECKUX BOJH, TeMIIeparypHble, paAuallHOHHbIE, MapaMeTphl KOTo-
PHIX H3MCHIOTCS BO BpeMEHM M B IIPOCTPAHCTBE

Teopusnyeckme ycnopus

CoBOKYITHOCTh KOMIIOHEHTOB [€OJIOTHYECKOH CPEABI, ONPEAEISIIOIMX CTPYKTYPY H MHTEHCHBHOCTD I€0-
duzaeckux nonei, oT KOTOPHIX 3aBUCAT BO3MOXHOCTH PasIHYHbIX reopU3HIeCKMX METOROB UCCIIeo-
BaHMs, a TAKXKe YCJIOBHH, ONpee/IAIOLINX BO3MOXHOCTh BHINOJIHEHUSA reoPH3HIecKuX HabMoneHUi, 1
KOTOpHIE HEOOXOMMMO YYNTHIBATh NPH BHIOOpE METORMKU HaOMONEHUH M crioco60B MHTEpNpeTaLHN
IIOJIy9acMbIX MaTCpHAJIOB

T'eosnexrpuyecKkoe, reo-
cejficMHuYecKoe H ApYToe

CTpOEHHE

PacnipefieieHyie B M3y4a€MOM MacCCHBE COOTBETCTBYIOWIMX CBOJCTB, H3y4aeMBIX JAHHBIM METOIOM reo-
GM3uKH, — YAENBHBIX 3ICKTPHYESCKHX COMPOTUBACHHI, CKOpOCTell YTIPYTHX BOJH M MIp.

my6una mccnegoBaHHM

I'my6una, no KoTopoil XapakTepu3yeTcss MacCHB NPUMEHSIEMEIM IeOpH3NYECKIM METONOM HITH KOMII-
JIEKCOM METOHOB

I'ny6uHHOCTL reodusu-
YECKOTO MeToza

XapakTepHCTHKa, ONpelesIollas BO3MOXHOCTH 0OHapyXeHHs aHoMaeobpasyioinero oobekTa, Bbipa-
XaeMasi B €IMHHLAX JUIMHEI M 3aBHCSNIAsA OT pa3sMepOB M CBOMCTB 3TOro obbexTa

HejicTeylomee paccTos-
HMe N3MEepUTeIbHOM ycTa~
HOBKH

B siexTpopasseaike — JIMHEHBIE pa3MepHl YCTAHOBKH 7, ONpeAesIolye IIyGHHHOCTb METOAA M paspe-
LIAIONEYIO CIIOCOGHOCTD: A YETHIPEX3JICKTPONHBX CHMMETPHYHBIX YCTaHOBOK AMNB — r = AB/2,
TPeX3NeKTPORHBX — r = AQ, s mumombablx — r = O0’, rie O — UEHTPHI MUTAIOIWHX U TPHEMHBIX
JMITONei; B YACTOTHBIX METOJAX F — PAacCTOSHME OT M3NydaTeNid KO NIPUEeMHNKa

HixenepHo-reonoruyec-
KHe YCIIOBUS

COBOKYINHOCTb XapaKTEPUCTUK KOMIIOHEHTOB TCOJIOTHYECKOM Cpeabi CCIIeRyeMOoil TEppHTOPHH (peb-
eda, cocraBa, cocrosHUSI, YCIIOBMIA 3aieraHusi MOPOX U TOA3EMHBIX BOA, UX CBOMCTB, I€ONOTHYECKUX
M MHDKCHEPHO-T'e0TOTHYECKHX IIPOLIECCOB U ABJICHUIA), BIUAIOIINX Ha YCIIOBUS IPOSKTUPOBaHMS, CTPO-
MTELCTBA M IKCIUIYaTalldd COOPYXEHUM

Hurepnperanus reodu-

Onpenenenne napamMeTpos (Gusndeckux 1 GUINKO-MEXaHHMIECKHX CBONCTB) IIOPOL K IIPOCTPaHCTBEH-

3UYECKHUX JaHHbIX HOTO UX paclipefie/icHUs B HCCeAyeMOM MaccyBe IO M3MEpEHHBIM HapaMeTpaM U3y4aeMoro Nnoisd, a
TaKoke JIyTeM MCIIONb30BaHHS COOTBETCTBYIOIMX aHATUTHYECKMX WM KOPPEIUOHHRIX CBA3eH

Komrutexcupopanue Hcnonp3oBaHue HECKOJIBKUX METOJOB B paMKax OIHON 3amayM C LEJIBIO YMEHBIIECHHUS MPefeNIoB Heo-
JTHO3HaYHOCTH €€ pellieHUs

MonuTopUHT IpHporHO- | CHcTeMa CTalMOHapHbIX HaGmoaeHMI! 33 COCTOSHIEM ITPUPOAHOLL Cpelibl M COOPYXEHHH B Ipoliecce UX

TEeXHWYECKHX CHCTEM CTPOMTEILCTBA, SKCIUTYaTallii, a TAKXKE ITOCe TUKBHAALMK ¥ BhIpaGoTKa peKOMeHAaUuui 1o Hopma-

JIM3aLMM PKOIIOTHIEeCKOH OOCTaHOBKHU U uﬂxenepl{oﬂ JalmTe COOpY)KCHKﬁ

O6patHas 3anaya

OnpeneneHue paclpefeNCHUsT B NPOCTPAHCTBE (PUIUYECKUX IIapaMETpOB Cpelsl IO HabmoAeHHOMY
duznyecKkoMy oo

IIpsiMas 3amava

Onpeznenenue napameTpos popmupyowuierocs: GU3HIecKoro IO O U3BECTHBIM I1apaMeTpaM MOAeTH
M3y4yaeMOi cpelsl

Paspemiaiomas cmoco6-
HOCTb Te€O(HU3IUUYECKOro
Meroza

MuHyManbHee pasMepsl 06beKTa, OGHAPYKMBAEMOTO JTaHHBIM METONOM IIPU JaHHBIX YCIOBHAX

PDu3uKo-TeoIoTHIECKAs
MOZENH

O6o6uieHHOE ¥ (HOPMATU3OBaHHOE OMUCAHME [IPOCTPAHCTBEHHO-BPEMEHHON M3MEHUNBOCTH ITapamer-
POB cpefisl, Ha OCHOBE KOTOPOI'O YCTAaHABIIMBAETCS B3aMMOCBA3h ITapaMeTPoB HabmomaeMbx dusudec-
KMX T10JIeil ¥ TapaMeTpoB MOAeNel

OXBUBAJICHTHBIE pelle-
HUs

Takde pasnuumble peuieHUss o6paTHOM reodu3MYecKON 3aqa4yd, KOTOPHIE YAORIETBOPSIIOT OTHOMY M
TOMY X€ YCJIOBHIO — OIHOH M TOM Xe CIPYKTYPE M MHTCHCHBHOCTH M3Y4aeMoro IOl

DddexTUBHBIE U KaXKY-
IHeCsT BETTMYHHE

BenmmyuHEL, KOTOpBIE MMEIOT Pa3MEPHOCTD TapaMeTPOB CPEAL!, HO SIBASIOTC TIpM 3TOM IapamMeTpaMH;
U3y4acMOro IO/, ONpPERC/IEMBIMU B pe3ybraTe TeodH3HYCCKUX HCCEA0BaHUH, U COBIIafaiole C
napaMeTpaMy M3yJaeMol cpembl TOJMBKO B clIyyae OXHOPOJHOCTH MocieqHed
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NPUIOXEHHE B
(obazameavnoe)

OBBEMbBI TEO®PU3NYECKMX PABOT IIPH PEINIEHHHA OCHOBHBIX HHXEHEPHO-TEOJIOTUYECKHNX 3AJAY

O6BeMBI
DeXTpPOpa3BenKa CeitcMopa3Benika MarnuTopassesika, l'a3oBo-9MaHanMOHHAas CkBaxHbie
rpaBupa3BejKa CheMKa MeTOAN!
CranMu (97TaIbl) 3oxmu- IpodmmipoBanue 3oHAMpOBa-
NIpOEKTHPOBAHHA TIpoduposatine poBaKue wme (C3) | Paccrosmue PacctosHue Kon-8o
Mexay IIar no Mexay IlIar no TOYEK
Paccrosnue lar 1o Koo d.1 PaccrosiHue IMar mo Kon-8o npodursamu, | Mpodumo, M. | npodunsmu, | BpoduI0, M| oo
Mexay npo- Ipodmio, M a1 KM} | Mexay mpo- | mpodumio, M Ha 1 kM2 M M
dunssu, M ’ bunamu, M

H3y4eHue B TUIaHe M paspese CYyGropH3OHTAIBHBIX re0JIOrMYeCKUX rPaHuUL], OGYCIOBIEHHBIX CMEHOM JINTOIOrMYECKOro COCTapa,
CTeNeHM TPEIUMHOBATOCTH, OOGBOAHEHHOCTH, COCTOSIHUA (Taloe Mepanoe) U T.11.

IpennpoexTHast 500—750 10—20 10—20 500750 10—20 5—10 — — — — 2—-10

IIpoekTHas 50250 5—10 20—-50 50250 2—10 10—20 - — - - 10—50
H3ydeHue B IIaHEe M Pa3pe3c HETOPH3OHTANBHBIX rE€ONOTHIECKUX IPAHHLL

TpennpoexTHas 100—300 10—-20 2050 500—700 10—20 1020 50—100 10—25 25—30 5—10 2—15

TIpoexTHas 25—50 5—10 50—100 100—500 2—10 20—40 20—50 5—-10 10—20 5—10 25—100

O6HapyXeHME 1 M3Yy4eHHE B IIaHe M paspesc JOKANbHRIX HEOIHOPOTHOCTEMH, CBSI3aHHBIX C Pe3ybTATAMH TEKTOHHYECKOMH ACSATEABHOCTH,
IIPOLECCaMH BLIBETPHBAHMS, KAPCTOOGPA30BAHNS, MEPANOTHEIMHU SIBTCHUSIMU U TEXHOTEHEIOM

6C

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

TIpoexTHas 2550 5—10 50—100 20—50 25 100—500 5—10 1,0—2,5 10—-20 5—10 25—-100
Onpegenenyie cocrasa, CTPOSHHS, COCTOSIHUA ¥ CBOMCTB I'DYHTOB

IlpennpoexTHas — — — — — — — — — - 215

IIpoexTHas —_ —_ Cor. ¢ 3aK. — — Cor. ¢ 3aK — —_ — — 15—100

I/IBY‘IGHHC TCOJIOTHYCCKUX ¥ MHKCHEPHO-TCOJIOTHYECKHX IIPOIICCCOB

IMpeampoexTHas 160—500 10—20 20—-50 20—50 2—5 10—20 20—100 2,5-5,0 25—50 5—-10 —
TIpoexrHas 25-50 5—10 50100 50—100 2—5 20—50 2—10 1,0-2,5 10—20 5—10 2—10
Tlpumenanusn

1 Tpu HasHaYeHUH 06LEMOB HEOGXORUMO YYATHIBATH KOAMUECTRO Npodiaieit ¥ ToUeK HaGONeHUI, BRIOMHEHHLIX paHee.
2 T'yctoTa ceT B npelielax YKa3aHHBIX AMAMA30HOB 3aBUCHT OT MacIiTab0B CHEMKH, OTIPEASIIEMBIX CIOXHOCTLIO HEDKEHEPHO-TE0IOTMYECKHX YCAOBUH U CTENEHBIO OTBETCTBEHHO-

CTH TIPOEKTHPYEMOTO COOPYXEHUS .
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CII 11-105-97

HNPUIOXEHUE B
(cnpasounoe)

COKPAIDEHHBIE HAZBAHM A TEOPUM3INYIECKNX METOJIOB

Tpursitoe oGosHaueHue Haspanne Merona
AK AXYCTHUECKUIT KapoTax
All AKyCTUYeCKOe IIPOCBeUMBaHUE
AD AKycTIrgecKas OMUCCHS
BK3 BoxoBoe kaporaxHoe 30HIMPOBAHUC
BUBII BexTopHoe H3MepeHHe ANMEKTPHUECKOTO TOMS
BIl MeTon BHI3BaHHOM MOJSIPH3ALMN
BCII BepruxansHoe celficMudeckoe npodIMpoBaHUue
B33 BeprukansHoe 3neKTPUYECKOe 30HAUPOBAHME
B33 BIT BeprukanpHoe 31eKTPHYECKOE 30HIUPOBAHNE METONOM BBI3BAHHOM HONAPH3ALAKA
BO3 MJIC BepTHKANBHOE 3MEKTPUYECKOE 30HAUPOBAHME IT0 METOLY XBYX COCTABISIOIIUX
T I'paBupasBenka
IT™M Famma-ramma meton
r-s T'a30Bo-3MaHaLIMOHHAs CheMKa
3 JIMCTaHIUOHHOE 30HAUPOBaHUE (3/IeKTPOMATHUTHOE)
JUII JuronsHoe HHEYKIIMOHHOE MPOMIIMPOBAHYE
JOMIT JuropHOe 31eKTPOMAarHuTHOE ITpodUIHpOBaHMe
O8I JumonsHoe anekTponpobumipoBaHue
ENBMII3 MeTton ecTecTBEHHEIX HMITYJILCOB 3JIEKTPOMATHUTHOIO MO 3eMmn
Ell Merox ecTecTBEHHOTO SMEKTPUYECKOTO MO
3CII 3oHaMpoBaHue CTAHOBICHAEM IO
U3 H3onapaMeTpryeckoe 30HAUPOBAHHE (INEKTPOMArHUTHOE)
Kap Kaporax
KB33 Kpyrosoe BeprUKaNbHOE JEKTPHYECKOE 30HIUPOBAHHE
KMIIB (MIIB) KoppensuuoHHsIA METON IPEJOMACHHBIX BOJH
KC Kaporax comporusiacHuit
KoM KoMbGunupoBaHHOe aMeKTpolpodHIHPOBaHIE
M Marnuropa3sgenka
MAC Merof1 AByX COCTABISIIOIIX
M3T Meron 3apspkeHHOTO Tena
MOB MeTon OTpaXeHHRIX BOJH
MII MeXCKBaXAHHOES TPO3BYIHBAHIIE
MIIB MeTox NpeIoMIEHHBIX BOJH
MII MeTox NepexoHBX IPOLECCOB
HM HeitrpoHHEN MeTOx
HHM HeitTpoH-HeTpoHHbIL MeTON
HCI HenpepuiBaoe ceiicMmgeckoe npoduIMpoBaHue
or1l Merton o6ieit DIyGMHHOIM IWIOMATKH
OIT Merox obmieil y6MHHOM TOYKH
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CII 11-105-97

IIpodonxcenue npunoxcenus B

IpuusTOoe 0GO3HaYcHHE

Haspanne Mertona

nMmp Meron IPOTOHHOTO MarHUTHOTO pe3oHaHca

ic KapoTax noreHuManos coGCTBCHHOM HOMSPU3ALIAU
Pes PesucruBumMeTpus

Pacx PacxozoMeTpus

Panwoxun PanuokoMnapaioHHEI METoX

PBII PannoBoHOBOE MpOCBEYHBAHAC

PJI3 PannoioKalMoHHOE 30HAMPOBAHNE

C CeiicMopaspeka (HaseMHast)

C3 CeitcMO30HAUPOBaHHE

CK CelicMugecKkuit KapoTax

cn CeilcMudecKoe TIpocBeYuBaHme

CIIIIB CeiicMonpodwiMpoBaHiie Ha IIOCTOSHHOM Oasze
CoIl CHMMETPHYHOE 3JIEKTPONIPOMINPOBAHHE

T° TepMomeTpus

V3K VALTpa3ByKOBO# KapoTax

YKC VabTpa3ByKoBasi KEpHOCKOINS

93 JacToTHOE 30HAMPOBAKHC

qY8M3 YacToTHOE 3NEeKTPOMATHUTHOE 30HAMPOBAHUE

943 DexTpoIHHAMKIECKOE 30HAMPOBAHNE

BMK DNeKTPOMATHUTHBIN KapoTax

cl1| BnexrponpoduMpoBaHue

311 BII DJeKTpoIIpoPUNMPOBAHKE METONOM BBI3BAHHOM MOJISIPU3ALIM
3 MJIC DNIeKTPONpodUIHPOBaHUE 110 METOAY ABYX COCTABIAIOIINX

31
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IIPUIIOXEHHUE I
(cnpaeounoe)

KPATKASA XAPAKTEPUCTHKA TEOPU3NYECKMX METOAOB, MCITOJIb3YEMBIX ITPY MHXEHEPHBIX U3BICKAHMAX

DJIEKTPOMATBUTHRIC METOAR
" FayGUHHOCTD M POCBEYHBACMBIE
cnoabye- B Gasni // paspeimaionias
CCH
Momaduxanmm HayyaeMpie napaMeTphl MEIe YACTOTHE WK RCCAENOBAHII cnocobH (7 —lienoe uwcHo Peutaemsie sagaun /// Ocobble yeaopus
or 1 go 9)*

Memoodw ecmecmeennozo noas

MeTon ecTeCTBSHHOTO 3JIEKTPHYECKOTO
nonst mocrosiuuoro toka (EIT)

EcrecTBeHHEIC NOTCHUMANb! YICK-
TPOXHMHYECKOIO M 3JICKTPOKHHE-
THYecKoro mpoucxoxaeHus (EII)

Meton ecTecTBEHHBIX HMIYILCOB 3N€EKT-
poMaruurHoro noist 3emnu (EMBMII3)

AMIIMTYAHBIE H YACTOTHHIC XApaK-
TEePHCTUKH €CTCCTBEHHBIX IEKTPO-
MATHATHEIX MMIVILCOB 3eMIH

Haszemnoe W aKBaTo-
pHajibHOE TNpodUAN-
poBaHMe, TUIOUIANHASE
ChEMKa; KapoTax

OfHapyxeHHe MeCT KOPpO3HH MeTainyec-
KHX KOHCTPYKIHH, obnacTeil IHTAaHKA W pa3-
TPY3KH MOA3EMHBIX BOA, MeCT MpocaynBanus
BOJL Y4epe3 3eMJIAHBIC COOPYXEHNS, B3YYEHUE
AMHAMMKM 3arpA3HEHUS

VcranosiicHHe HaNpPSXEHHOro COCTOSAHUS
MacCCHBa, NOKANIH3aLUsl MECT BOBMOXHbBIX Ha-
PYIICHHH CIUTOIBHOCTH, CTENEHH TPEeHIMHO-
obpa3oBaHHA

Bnexmpopazeedxa nocmosHnuM (Ual HUIKOHACIMOMHYM) MOKOM

Onextponpoduiupoanue (DII) pazmmy-
HBIMH YCTAHOBKAMH

Kaxyniyecss 3J€KTPpHYECKHE CO-
NPOTHUBICHHUSA, SBAAOLNeC apa-
MeTpaMM HOJif IOCTOSTHHOIO TOKa,
yaAeAbHbIE INMEKTPHUCCKHE COIPO-
Tunneuus (YOC) mopoa

Hazemurie

KaprupoBaHue rpaHHii NOPOA pa3nuyHoro
COCTapa, BJIAKHOCTH, MOPHCTOCTH, obHapy-
XEHUE W KapTHPOBaHHE CYOBEPTHKAMBHBIX
ICOIOTHYECKHUX TeA (30H MOBbIWEHHON Tpe-
IIHHOBaTOCTH, JILANCTOCTH U Ap.)

0—-30T Orn-0lmon-10M//or0,im
I
BeprykansHOe 37EKTPHYECKOE 30HAKWPO- mon-10m PacusieHeHne paspesa 1o BEepTUKaIH, Onpe-
Bauue (BB3) padiMuHBIMH YCTAaHOBKAMH Hasemuble, Ha aKBa- | 3aBucaT or cooTHomeHus VC | AC/IEHHE COCTaBa, CTPOCHNS M psila CBOWCTB
TOPUSIX TIOpOZ, MOBIHOCTH reo3nexTpy- | MOPOI (B TOM 4uciae KOpPpO3IHOHHOH arpec-
YeCKMX CJI0EB H OT pa3Mepa 13- | CHBHOCTH, BOAHO-GHINYECKNX), HaONIOACHHUE
MEPUTEIHHON yCTAHOBKH 3a AUHAMHKOM NpoLEcCoB
AnexTpornpoduAUpoBaHKe M 30HIUPOBA- | UTHTEHCUBHOCTL 3MEKTPHYECKOro To xe, yro 1 BI1 u B33, HO ¢ BO3MOXHOC-
HRE N0 MeToRy ABYX coctammsioniux (D11 | nong MOCTOAHHOTO TOKA, HIMEPEH- THIO H3YHEHHUS CIIOXHO HOCTPOEHHBIX Cpef TIpH
MJIC) 1 (B®3 MIIC), MeTo BEKTOPHBIX | Hasi B Pa3/IMYHLIX HalPaBIeHMsIX Hasemurie HaOO/ICHUX Ha OXHOM nipodunie win B of-
HM3MEPeHHH DNIeKTPHYECKOro MO HOM TOYKE
(BUDII)
DNeKTPOKAPOTaX COTMPOTHBICHMI Kaxymuecs 3iCKTPUYECKHe Co- Pacunenenme paspela, oOHapyXeHMe 30M TO-
(KC); ToKOBBIit KapoTax npotusieHus, YOC; cuna ToKa B // ot 0,01 M B 3aBUCHMOCTH OT | BRIIHCHHOM TPEUIHHOBATOCTH, NOPUCTOCTH,
THMTAIOWIEN ey pasMepoB 30HIA 06BOAHEHHOCTH, JABAMCTOCTH, OnpeicicHue
CksaxuHHBIE cOoCTaBa, CTPOEHUA M CBOWCTB NOPOA
Meron 3apsxenHoro Tena (M3T) Tlosne 3neXTpUgecKy 3apssKaeMoro o 100 M Wsyyenne HanpapleHusi 1 CKOPOCTH ABMXe-
TPOBOISLIETO Tela 0—30 I'y HAS TIOA3EMHBIX BOJ
PeauctuBuMeTpHst VOC xunkocted JIa6opatopHsie, Ouenka KOppO3HOHHOM arpecCHBHOCTH IPYH-

CKBaXUHHbIE, aKBa-
TOPHAJILHEIE

TOB; 3KCIIPECC-OLECHKA COCTaBa FPYHTOB; U3Y-
YeHHE PEXHMA TIOA3EMHEIX BOJI, 3arpsisHeHNA
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Ilpodoanscernue npuroxcenun I'

Mopudnxaiuym

HsyuaeMsle niapaMeTpbl

Hcnomsaye-
MBIC 4HacYoTH

Buanr HccrexoBaHMil

I'my6uHHOCTS M IPOCBEYNBaEMELe
6a3nl // pa3pelualolias
CNOCOCHOCTD (7 —1eNoe YNueHo
ot 1 1o 9)*

Pewaembie 3aaauu /// Ocobsie ycaosus

Memoo ewssannoii noaspuszayuu

DnexTponpodHIHpoBaHUe U 30HIUPOBa-
HHE MCETOAOM BRI3BAHHO# MNOJSIPH3ANAN
(311 BIT) u (BH3 BII)

TlonsipusyemocTs rpyHTOB

0—30 I'm

Ha3semBbrle

Te xe, uro u y BI1 u BO3

YTouHeHUE JINTOJIOTUYECKOrO0 COCTaBa M
BIAKHOCTHY IIPU COBMECTHOM HCNOJIb30BaHUH
C METOAOM COTIPOTHRICHHSA

3/lexmpopa33eaxa NepemesnbiMU YCMaHOBUCUIUMUCA SNEKMPOMASHUMNHGIMU ROAAMU

YacToTHOE SNEKTPOMATHUTHOS 30HAMPOBa-
Hue (UDM3)*™: yacToTHOE 30HAMPOBAHME
(Y3), aucranuuonHoe 3oHAUpoBaHHKe (JI3),
H3oMapaMeTpHIecKoe 3oHaMpoBanme (M3)

TlapaMeTpl rapMOHHMYECKMX TO-
JIeii, co3MaBacMbIX JJICKTPUYECKU-
MH X MAarHHTHBIMH JHHAOJIIMH

1 gl —
n100 xI'n

Ha3seMmubie

n-Mm—n-100M//0S5SM—10M
ITyOWHA 33BUCHT OT YaCTOThi 3.-

M. BOJIH H PacCTOSTHUSI MEXIY M3~
JIyyateieM U TPHEMHUKOM

Pacwienenne pa3pesa no BEPTHKAIM C BbiAe-
JIeHUEeM CYOTOPM3OHTAIbHBIX I'paHMIl RHOpo/,
pasinyalomuxca no YOC 1 [ualeKTpHYeCcKoii
THPOHHUAEMOCTH

JAunonsHoe MMEKTPOMarHuTHOe Npodumi-
posanue (XDMII): BLICcOKOYaAcTOTHOE
(BUSIN**, nenpeppiBHoe (HDIT)**

Te Xxe, YTO M NPH 30HAMPOBAHH-
fAX, HO M3MepeHNs BHIIONHAIOTCS
Ha IPodHIISX WK NO IUIOLIAMH HpH
TTOCTOSTHHEIX YaCTOTE ¥ PACCTOSIHH-
SAX H3yYaTeNb-IpHEeMHUKOM

HazemHble

n-Mm—n-10m//0,5 mara

KapTupoBaHue TpaHHll NOpPOJ Pa3iMYHOro
cocraBa, BAXHOCTH, IIOPUCTOCTH, OBHpYXe-
HHE H KapTHPOBaHHe CyOBRepTUKAbHBIX reo-
JIOTMYECKUX Tesl (30H MOBBILIEHHON Tpeuiu-
HOBAaTOCTH, ABAMCTOCTH H Jip ), NOUCK Me-
TAUTHYECKHX KOHCTPYKUMH MOA NOBEPXHOC-
TBIO, TIPK GAATOTIPHATHLIX YCHOBUSX ONpEAe-
JicHUE peribedda KPOBIH BbICOKOOMHBIX NOPOJ

PanuosonHoBoe npoceeyuBanye (PBII)

Hsyyenue 3JCKTPpHYECKOro H
(HAM) MarHUTHOrO KOMIIOHEHTOB
SHCKTPOMATHUTHOTO OJIA IIPH BO3-
OyX/IeHWM B OJHOM CKBaXWHe K
IipHeMe B Jpyrof, Ha IOBEPXHOC-
TH WIA X€& B TOM Xe CKBAXHHE

0,1—30 MT'n

CKBaxuHHBIE, CKBa-
XHUHHO-HA3¢MHBIE

OM—n-10M//1M—15M

Ol1IeHKA COCTOSTHUSL ¥ MOHHUTOPHHI' TPYHTOB M
THAPOTeOIOTHYCCKHX YCIOBHI HENTOCPEACTBEH -
HO IIOJ OCHOBAaHMUEM COOpPYXEHMI MU Ha Iiy-
OOKMX FOpU3OHTaX, IJie HEAOCTATOMHO paspe-
IHAONICH CHOCOOHOCTH HAa3eMHbIX METOMOB, a
TaKXE€ Ha y4yacrkax IUIOTHOH ropoacKoit 3acT-
POUKK M NIPU BLICOKOM YPOBHE TeXHOFEHHbIX
nomex /// p > 20 OM-M, cxB > 45 MM

3oHOMpOBaHUE METOXOM CTaHOBJIEHHS
nona (3CII) ¥ nepeXoAHBIX MPOLECCOB
(MIIII)

AHanus npouecca CTAHORAEHUS
noji1 B OMMxHel 30He, cos3/laBae-
MOTO 3JXCKTPHYECKUM IUNOIEM,
ocNe ero OTKMOYSHUA

0, nabmone-
HUS Hauupasa
c 3—5 Mc

Hasemurle

IM—n-100M//05M— 10M

PacuieHeHHUe paspesa 1O BepTHKaIM Ha CJIox
¢ pasHbIMH YOC

Qﬂercmpapaseealca NepeMeHHbIMU HEYCMAHOBUBUUMUCH INCKMPOMASHUMHBIMU NONAMU

Paguoxun** Hayyenue aeKTpOMArHUTHOTO| n10 xI'm — Teonorpyeckoe KapTHpoBaHWE, BhiaeSleHHE
nons, cosfasaemoro IBu CBpa- |, ymry Hazemusie n-m—n-10m//0,5wara | ovGpepTuxasbHbIX IPaHHIL, JOKATHIALHUS NOA-
RUOCTAHIUSIMU 3eMHbIX Kabesiel, TpyboiipoBojoB

PaguonoxauuonHoe 3ouauponanue (PII3) | Mavuenune aunamMuveckux u Kuke- | Kopotkue HaseMHBE. Ha OnpeprenieHue MONOXEHHS TPaHul], OUEHKA
MATHYECKMX XapaKTePHCTHK IEKT- | MMIYALCH axaa’mpu;xx neM—n-10uM cocTtara i cocrogHus nopod. Ocobo Gnaronpu-~
POMATHUTHBIX MMITYJILCOB, IIPOIe~ (HCEK), a5 om'ro)xm’ SITHHIE Cpefibl JUISl 3TOTO MeTola JIed U cyXue
IINX Yepes UCCIENyeMYIO Cpeny 10-2-100 xT'11 P TIECKM

Papuonoxamyonnas (PJI) ceemxa HayyeHue 21eKTPOMArHUTHHIX UM~ To xe Aspo- 1 KOCMH- HsydeHue cCOCTOSIHMS NMPHNOBEPXHOCTHOTO
TIY/IECOB, OTPAXKEHHBIX OT JHEBHOM wecKas n-0,1m CNost IOPOJL WJIM TIOYR, B NIEPBYIO OUEPEaL €TI0
MOBEPXHOCTH 0OBOIHEHHOCTD

Pannorennosasi u MH@pakpacHas cheM- | 3y4eHUe eCTECTBEeHHOTO 3.-M. M3- CBY A3po, HazeMHbIE TIpHIIOBEPXHOCTHEIH CIIOH Beiaender TaqMKOBBIE Y4aCTKH CPeAy Mep3-

KA

JIY4eHHsI 3eMHOM TOBEPXHOCTH

JIBIX, BO3MOXHO BHISIBICHHE HE CAMIIKOM Iy~
6OKO 3a/leraloliuX BHYTPUIPYHTOBLIX NILIOB
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IIpodoncenue npunsoxcenus I'

CeitcMoaKkycTHHeCKHe MEeTONR

Mozudukaupn

Hsyyaemeie mapaMeTphl

KoppensguMoHHLA METOX IpeAOMIIEHHEIX
ponH (KMIIB, MIIB), meTon oTpaxeH-
Hbix BonH (MOB), B Mogudukanuu 06-
me# myouHHO! Touku (MOB OI'T)

Celicmuueckutt kaporax (CK), ceiicmu-
yeckoe npocseyrpasne (CIT), BepTHKaL-
Hoe celicMHYyecKoe npoduIupoBaHue
(BCII)

HempeprisHoe celicMuueckoe mpodiim-
posanue HCII

Hayuehnue nUHAMUYECKHAX M KUHE-
MaTHYECKMX XapaKTepMCTHK YIIpY-
UX KojeGaHH#t B cpefe, BLI3BaH-
HBIX MCKYCCTBCHHBIMM MCTOMHMWKA-
MH BO3GYXAcHUS KOMeGanuit

AxycTnyeckoe ripocseunBanue (AlIl), aky-
ctuueckuit Kaporax (AK), mpodmwmpo-
BAHUE [I0 CTEHKAM

HCI

Wayyenue XMHEMATHYECKUX U JH-
HaMMYCCKHUX XapaKTepUCTHK BBI-
HYXICHHBIX YIIPYIMX KoeOGaHuM

AxycTidecKas 3MuccHs (AD)

HaydeHue aKycTUIecKOH 3SMUCCHH

Vierpassyxkosolt kapotax (Y3K)

WsyyeHue quHaMUYECKHX ¥ KuHe-
MaTHYCCKHX XapaKTePHCTHK YIIpY-
rux KojeGauuii, onpelersieMbix
CBOMCTBAMM WCCIIEYeMOTo Mare-
puaana

V3 npoceeunBaine U NpodMIMpPOBaHHE

u IiyGnHHOCTS ¥ MpocBeYHBaeMEIC
CIONB3ye- B 623kl // paspewiaioitas
MBI MCCIEROBRHIH el OBl
MBI& TACTOTH ex CTIOCOBHOCTS (¥ —IIeI0 MHCIO Pewaemuie 3anayu /// Ocobble ycnosus
or 1 go 9)*
Celicmunecxue
PacuneneHue paspesa, M3y4eHUE TONOXEHUA
TEONIOTHYECKHX TPaHMULL, OOYCIOBICHHBIX CME-
< 1Kl HaseMuse B 3aBMCHMOCTH OT MCHOJIB3YE- | Hoji JMTONOTMYECKOTO COCTAaBA, COCTOSHWA,
MBIX 4aCTOT OT 7 METPOB 10 | cremeHy TPEIMHOBATOCTH, BIArOHACHLIMEH-
n-100m//05mM—10m HOCTH; M3yYeHME OTOJN3HEBHLIX M KapCTOBbIX
YJacTKOB; H3ydeHUE (PHIUKO-MEXaHWIECKUX
CBOHCTB, HX aHH3OTPOTIMH
Pacynenenue paspesa, oGHapyxenue rpa-
HUI HUXe 326051 U B CTOPOHE OT CKBaXu-
Onpeznensiercst ITyoUHOM CKBa-
CKBaxuHbIe )KM!I;I:;I //01M— 1M HBI, BRIACJACHHE 30H TPCIRMHOBATOCTH K pa-
’ 3YIUIOTHEHHS, OlleHKa PU3NKO-MEXaHHYeC-
KHMX CBOMCTB
HayycHue cTpoeHMS JIHA, pacylcHEeHHe pas-
150—750 I'y Ha aksaropuax |Hon-100mM//0,1 —n-m pe3a 10 JIMTONOTHM, OLiCHKA COCTaBa W
CBOICTB IDYHTOB
Axycmuuecxue
117 k0| i nosepucer Hopiene aolcrs sacous nofot, o
BHYTPH MaccHBa . M i
Ao n - 10m//0,05 UM, oOHapyxeHMe AedekTon
> 1 KIog Ha axsatopusx
Ha nosepxsHocTd, B| YAaneHHoCTs OT MCTOYHHKa | JIOKamH3aLUA MECT CMEUIEHUsl TPYHTOB U Tpe-
LITypax, B CKBaXHMHaX | Bo36yxaenns - 10 M mHHOOOpa30oBaHHA, OOHapyXCHUE YYacTKOB
¥X HOATOTOBKM
Yavmpazeyroevie
Hsyuenve cocrapa, CTPOCHHWS M CBOMCTB IpyH-
Ha moBepXHOCTH, B TOB, B TOM YHCJIe MEPIIbIX, pacuJicHeHNe pa3-
10T | u ckpaxcrmax | A0 L M // 0,01 M pesa Mo BEPTHKATH
Ha oGpa3srax Mo 0,5m // 0,001 M HayyeHHe cocrapa, CTPOCHUS ¥ CBOHCTB FpyH-
TOB, aHH3OTPOIMM, YCTAHOBAEHME OQHOpON-
HocTH 00pa3loB
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IIpodonsicenue npunowcenuna I

I'Ay6KHHOCTD M IPOCBEIMBacMBIe

Hcnonbsye- Gasbl // paspenraomasn
Monmuduxaunun Msyyaemuie IapaMeTph Bum eHOBaHM pa Peliaembie 3a1a4n Ocobble yenonus
TAduKaL i P MBI€ 4aCTOTH Hecen CrIOCOGHOCTE (7 —1iejioe YNCHo " y
ot 1 o 9)*
Maznumopaseedra
KaprupoBanue B yCI0BUAX MaTHHTOaKTUBHBIX
nopoa. PacuneHeHMEe MO JIMTOAOTrMYECKHM
BPU3HAKAM OCANOYHLIX ¥ YETBEPTUYHBIX OT-
L‘I:;od;m( Lx;e)m H TUIOIIANHAsT MArHHTHast J?;w:a?};fm Mamon mm;m nomsa 3em: — HaseMunie JIOXEHU, H3yyeHHe TPEIMHOBATOCTH CKalb-
MKa HUMYMBOCTH
’ P HBIX TOPOA, M3yYeHHE TeOAMHAMMYECKHX
MPOLIECCOB Ha ONOJI3HEBLIX ¥ KapCTOOHMACHBIX
yJacTKax
ITpasupaseedxa
O6HapyXeHue W ONpelcficHUEe TeOMETPHH
IIpodunbHas M mwiomanHas rpaBupasBe-| VisyueHHe aHOMAIMM [0S CHJIBI _ Hasemube Ilo 10 M aHoMasieoOpasylolux Ten, mybuHbLl KX 3a-

Joynast ceemka (T)

TAXECTH

sieranus /// Otnnyua no miotHoctu 0,02 —
0,03 r/cm?

SDepHo-pusuveckue

T'aMma-raMma metox (I'TM), meitrpon- CxBaXuHHbIE, Onpepenserca MyOoHHOU cKBa- | OnpeAefieHue TVIOTHOCTH, BIAXKHOCTH ¥ DIK-
He#TposHu# Meron (HHM), MeTton ec- IOA3EMHEBIC xuHet // 0,1 M HHCTOCTH IPYHTOB B €CTECTBCHHOM COCTOSSHHU
TECTBEHHOY PaJHOaKTHBHOCTH HzyueHne sinepHBIX CBOICTB IOpPOJ —_
Mertod IPOTOHHOIO MArHUTHOTO Pe3oHaH~ H I o
ca (IIMP) a3eMHEIS CTEKTHPOBAHHUE NOA3EMHBIX BOA
Tazoeo-amanauuonnuie
CTpyKTypHO-TCOlHHAMHYECKOE KapTHpoBa-
HHe, BBIACNCHHE YCTOHUMBLIX GAOKOB NOpPOA
Pajion-TOPOHOBEIA MeToJd, rasoBo- Hsyyenue rasoBoro cocrasa MoJi- _ HazeMumic ¥ FEOAMHAMHMYECKNX 30H C PasfiMyHbIM ypoB-

aMaHauHOHHBIA Meton (I'-D)

NOYBEHHOI'O BO3IMyXa

HEM aKTHMBHOCTH, CBS3aHHbIM C pPa3phIBHON
TEKTOHMKOH, ONOA3IHAMM, KapcToMm /// He
TPUAMEHACTCS B 3a00/I0MCHHOM MECTHOCTH W
Ha OOHAKSHUAX CKaNbHLIX NOPOA

* BennyuHa ycaoBHadA. B ceficMOaKycTMYECKHX METOAaX paspelialomias ciioco6HOCTh ONpeHeNsieTcss B OCHOBHOM YaCTOTOM MCHOJIB3YEMBIX BOJIH
** Mertonbl, peAKO MPHMEHAIOIHMECA B HHDKEHEPHOI reodH3uKe, TaK KaK He ofecmereHH COOTBCTICTBYIONICH cepHitHol anmmapatypoH.
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ITPUJIOXEHME [
(pexomendyemoe)

MHXEHEPHO-TEOJJOTHYECKME 3AJAYM ¥ TEOPHMINYECKME METOJbI UX PENNTEHWS

3agaun

Thromamrble 06LEKTH

Jinneiinrie o6BbeKTI

YuacTxy Hacemiei,
HYJIEBBIX MECT M BRIEMOK

‘YuacTKu MOCTOBBIX
TIEPEXOMOB, IIYTEPOBOAOB,
acTaKaK

YyacTtku TOHHENEH

Hoazemubie TpyGo-
nposoast ¥ Kabeau

Hayltenue 8 naaHe u paspese NoNONCEHUA 2e0N02UHCCKUX 2Danuy

Onpegenenne penbeda KPOBIH CKaJIbHEIX M
MOILHOCTY NEPEKPHIBAIOIAX MX HECKAIbHBIX
TPYHTOB ¥ KOpBI BHIBCTPHBAHHA

B33, MIIB, MOB, OTT, B33 MJC,
Y9M3, J1T, Kap, P13, I, M

MIIB, B93, 311, M

MIIB, B3 211, M, CITITE

MIIB, B33, M, 31,
3CI, MIII

MIIB, 377, B33

PacurnicHeHHe paspe3a CKAIbHBIX M AUCNIEPCHBIX
nopoJil Ha CJIOM PANIMYHOIO JIMTOJOTHYECKOIO
cocrasa

B®3, MIIB, MOB, Kap, B33 MJC,
B33 BIT, Y9M3, BCII, M, PBI1, CITIIB

MIIB, B33, 343, B23 BI,
Kap

MIIB, B93, 343 B33 BII,
Kap

C, B33, 3CII, Kap

C, B33, 343, B33 BII,
Kap

OnpelienicHye TMyGUHBI 3aTeraHUs TOA3EMHBIX
BOX ¥ MOIHOCTH BOJOHOCHBIX TOPU3OHTOB

B33, MIIB, B33 BIT, Y9M3, PJI3, 3CII,
MIIIT, [TMP

B33, I, C, B33 BIl, M,
Kap

B33, ®H, C, B33 BII,
Kap

B33, 311, MIIB, B33
BIT M, Kap

B33, MIIB, B33 BII,
YOM3

OnpefieNeHye rIyOMHbLI 3aieTraHisd BOZOYIOPOB
¥ ¥X UEJIOCTHOCTH

B33, MIIB, MOB, HCII, Kap, B33,
MIC, B33 BIT, Y9M3, BCIT, TMP

MIIB, B®3, 513, B33
BII, Kap, Y9M3

MIIB, B33, 3]I3, B3
BII, Kap

MIIB, B33, 3CIl1, Kap

C, B93, 313, B33
BH, Kap

OnpegeneHue TIyCHHEI 3a7leraHMsl, MOIHOCTH
M PaclpOCTPaHEHUS JIMH3 ¥ I'OPHU3OHTOB 3aCO-
JIEHHEIX BOJ U KpHOISTOB

B33, Kap, B33 BIl, Y9M3, MI1B, MOB

Omnpenenenye B IIaHe M paspese MOJIOXCHHUSA
TPaHMIl MEP3NBIX ¥ HEMEP3NbIX TIOPOX

B33, BII, Y9M3, MIIB, CIIIIB, MOB ABMII, BUBII, HBII, PI3, BCIT, B33 BII, EIl, Kap

H3yuerue A0KQALHBIX 2€0102UMECKUX HEOOHOPOOHOCMEN

O6HapyXeHHue 1 OKOHTYPUBaHME 30H ITOBBIILICH-
HO! TPEUIMHOBATOCTH, TEKTOHMYECKUX Hapylie-
HUI ¥ aKTHBHEBIX PasphIBHBIX CTPYKTYP

B83, BB3 MIC, KB33, 3I1, EII,
MIIB, MOB, BCII, Cll HCII, Kap,
Y®5M3, PI3, I'-B, B33 BII, PBII,
JoMIT, HUBMII3, M, I, CIIIIB

KB®3, MIIB, 311, M, CII,
M1, YKC

B®23, B3 MJC, KB33,
BI1, EIlI, MIIB HCII,
Kap, YBM3, PJI3, CIIIIb

B33 MJIC, KB33, 311,
AHl, A5MI, MIIB,
CIl, M

B33 MIC KB33, C,
21, M, Cil, MIT, YKC

OO6HapyXeHHe M OKOHTYPUBaAHME KAPCTOBBIX
MoNocTel ¥ MMOA3EMHRIX BEIPaboTOK

B33, B33 MAC, 3I1, BUBII, PBII,
MOB, OIT, OI'lT BCII, I, I-3, CII, P13,
M, ClIIB

B33 M/IC, XB33, BI1, MIIB, BCII, BII, CilI, M1, I, PBII, Kap, CIIIIE

OGCHapyXeHHe H OKOHTYpMBaHHe NOTpeGEeHHBIX
OCTaRIOB CKAJbHBIX IOpPOA H NepeyrrybneHuit
B CKaJIBHOM OCHOBAHHMK

OI'T, B23, B33 MAC, BII, MIIB, I, M, I'-3, JI8MII, CII, PBII, PI3, CIIITF

OIT, B33, B®3 MJIC, BI1, I', M, I-B, JoMI],

CI, PJI3

QGHapyXeHUe H OKOHTYpHBAaHHE TATHMKOB, ITe-
PSACTKOB ¥ MEpajibiX HOPOJ CPefd TaNBIX, OT-
IENBbHBIX JISAAHBIX TEJI M 30H NOBBIIUEHHOM JIbAM-
CTOCTH

B33, 311, MIIB, Kap, Y3M3, J3MII,
BYBII, H3M, PJI3, CITITE, MOB, BCII,
B33 BT, EII, P)I3,

Paduoxun

B33, BI1, C, PII1, P13, M, EIl, M3T, YOM3,

Paduoxun

B33 u 311, C, P/I3, M,
EIT, M3T, Paduokun
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IIpodonxcernue npusoxcerun /1

3amaun

TInoinantnie 0OBEKXTH

Jlvnelinme o0LEKThI

Yyacrku Hacwimnei,

HYJACBbIX MECT U BBIEMOK
3CTaKkan

‘YuacTKu MOCTOBDBIX
TEpeXoA0B, IIYTENPOBOOB,

Vyactku ToOHHeNeH

Moasemupie TpyGo-
APOBOJIbI U Kabenu

Hsyuenue 6 naane u paspese notoNceHUs 2€0402udeckux panuy

OGHapyxXeHHe ¥ OKOHTYPHBaHHE IOPOJI, 3arpsas-~
HEHHBIX PaxIMYHLIMK 3arpsA3HEeHNTEISIMU

311, BB3, EN, C

JIokanu3auua MECT pasTPy3KK MOJ3CMHBIX Y TeX-
HOTeHHEIX BOJI, MECT PWIETPALHH BOJ, YeEpe3 3eM-
JISIHBIC COOPYXEHUA

EIIL, BI1, Pes, Pacx, M3T, B93, MIIB

EIl, BI1, Pes, Pacx, M3T, B33, MIIB

JIoKanusalMsa MECT KOPPO3HH WM ONAacHOCTH
KOpPpPO3HM IOA3CMHBIX METALIHYECCKUX KOHCT-
pyKuuii

BII, EIl, B33, nab. u3M. IMIOTHOCTH
KaTOHOTO TOKA, PETHCT. GITyXAAlomMX
TOKOB

OI1, EMN, B33, usm.
Onyxa. TOKoB

Onpedenenue cocmaea, cmpoenus, COCIMOARUA U CEOLICME epYHmMOS

OnpeneneHue JUTONOro-NeTporpaPpuUEecKoOro
cocrasa

B33, B23 BII, MIIB, BCII, CII, Kap

BC, II, CH, Kap

B®3, B®3 BII, MIIB,

Kap

Onpezaenenne GUINYSCKUX CBORCTE AUCTIEPCHBIX
nopon (IIOTHOCTH, BIAXHOCTH, HOPHCTOCTH)

ITM, HHM, V3K, KC, SMK, MIIB, BCII, CI1, B33, 5113, CIIIIb

HsyyeHne TpeIIMHOBATOCTH M NMOPUCTOCTH
CKAILHBIX TIOPOJ,

MIIB, BCII, CII, AK, V3K, u3M. Ha
obp., B33 CIIIB

MIIB, BCII, CII, AK,
V3K, uam. Ha o6p., B33

Onpenenenyie BoRHO-(bU3NYECKUX CBONCTB

B®3, MIIB, BII, Kap

Omnpegenenne ReopMaMOHHBIX W NIPOYHOCT-
HBIX CBOHCTB IIOPOX

MIIB, BCII, CII, AK, V3K, u3Mm. Ha o6p., B33, 343, CIIlTF

OlieHKa HEORHOPOAHOCTH MACCHBa CKaNbHBIX U
JIACTIEPCHBIX TOPOJ

MIIB, BCII, CIlI Ha pa3HbIX 9acTOTaX,
OIT, B33, 211, ClIlTb

VisyyeHre HanpsXKEHHOIO COCTOSHMSA FOpOX

MIIB, BCIHI, I'll, T-3, EUBMII3

OHPCIICJIGHHC MHHECpAIM3allMA TIOA3CMHBIX BOX
Y 3aCOACHHOCTU AMCHIEPCHBIX NOPOA B MEP3NOM
H HEMEPIIOM COCTOSTHHM

311, BO3, Pe3, KC

OnipefeNicHre JILIUCTOCTH U KPHOTEHHOro CTpo-
CHUS HUCTICPCHBIX TIOPOJ,

Kommnekcol Y3K u MII, B93 u KC

OrnpefielieHHe KOPPO3HOHHOMN arpecCHBHOCTH
TPYHTOB M NMOA3EMHBIX BOA IO OTHOHICHHIO K
cTanmm

DI1, BO3, uaM. Ha o6p.

311, B3, uam. Ha o0p.
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IIpodonxncenue npunroxcernus J1

3agaun

Juneitanie 06BbeKTH!

IInowansble OGBEKTH! CTKH MOCTO!
Yo Hacwlriel, b ey o Myre m::: OB, Yyactku ToHHeNeH
HYJICBBIX MECT M BNICMOK €PEXON0B, MYTENPOBOAGE,

Mog3seminie TpyGo-
MPOBOAB W Kabeau

H3yuenue ceonozuteckux u URNCCHEPHO-220A02UNECKUX NPOUECCOE (OCYIMECMEIREMER O MEMOJUKe PENCUMNBIX RAGAI00eNULE)

Ha6moncHue 3a H3MeHeHMeM DIIYGMHB! 3ajiera-
HHA YPOBHS IPYHTOBHIX BOJ

B33, MIIB, BCII, B33 BII, I9M3, PJI3

Onpee/eHye HANPARTEHHUS H CKOPOCTH ABHXe-
HWS TON3EMHBIX BOJ

Pacx, Pes, M3T, EIl

O6HapyXeHHe MECT PasIpyaky NOX3eMHBIX BOJ,
yTeyeK GHITOBBIX ¥ HPOMBINUICHHBIX BOI

EIl, T°, B93 BII, Pes

HaGmioaeHne 3a BIOXHOCTHBIM PEXRHMOM JHC-
NepCHLIX HOPOA 30HE! A3panyH

HHK, KC B33, MIIB, BCIl, CIT

Habmogeuue 3a M3MCHEHHEM DIYOMHBI CE30H-
HOTO ¥ TEXHOTEHHOIo NpOMep3aHus ¥ NpoTau-
BaHUs QUCIICPCHBIX U CKaJIbHEIX IIopon

B33, MIIB, BCIH, Kap, T°, 311 99M3, P/13, CIIIIE

Habmonenue 3a H3MEHEHHEM HAIIPSDKCHHOTO CO-
CTOSTHHA, BOSHUKHOBCHHEM M PA3BUTHEM TPEHIUH

MIIB, BCII, All, CII, Kap, T, EIl, EHBMII3, I'-3, PI3, M

Wayuenue onacHEIX reOJIOrMYECKUX ¥ HIDKeHep-
HO-IreOJIOTHYCCKHX TPOLIECCOB

MIB, OIT, Kap, CIIIIb, 311, B33, Ba3 MAC, I, M, I'-3, B33 BII, M3T, EUOMI13, ENl, P, P)I3

CeitcMiryeckoe MHKpOpalfOHHpOBaHUE

MIIB, BCII, CK, peruct. ci. 3emnetp., B3psBOB, MuKpoceiicM, Kap (I'TM), curbnvix semaemp.

Tlpumenanne — KypcuBoM 0603HAYEHBI BCTIOMOTATEIBHRIE TeoH3UUECKHE METOMBL.
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HOPWIOXEHHE E

(cnpasounoe)

OITPEAEJNEHUE HHXEHEPHO-TEOJIOTHYECKHUX XAPAKTEPMCTHK TPYHTOB
IO PE3YJIbTATAM I'EO®H3MIECKHMX HCCIENOBAHUH

HawmmeroBaHue .
BUIEL H COCTOSIHME [PYHTOB MEDKEHEPHO-TEONOTECKHX Teodusireciuit VpaBHeHUE CBA3M
XapaKTepHUCTHK, TapaMeTp, ell. UIMCPEHMA
€I, H3MEPEHUS
JedopManuoBabie XapaKTepHCTERE
Jnst o6pasuoB ckambHbX, | CTaTmdeckuit MOXYbL JnHaMugeckuit MOIYb E =035 E"
TIOJTYCKATBHBIX TIOPOX ynpyroctd E,, MIla I0ura E;, Mlla
(mo Huxuruny B.H.)
Mepaible UCIIEPCHBIE Craruaeckuil MOIyIb JuHamuyecKuit MOTYNIb E, = 0,6 + 0,116E, + 0,01 ]-Z‘m2
rpyuthi (o Xasuxy B.I) ynpyroctu E, MIla IOnra E, MIla
Mepanete mimHE ¥ cyrecu | Momyns nedopmarmn CKOpOoCTb IIPOTOILHBIX E=8,13-10% ;;2
(o Topsturory H.H.) E, MIla BorH ¥, m/c
CKaibHBIE MOPOABI Monyns zedopmarmu JuHaMugeckuit MORYIb LgE =-0,75 + 1,14 IgE,
(3ddy3uBHbIE) E, MIla IOura E, (E, = 104 + 8:10%)
(o Boponkosy O.K.) MIla
CkanbHbie niopoast (MHTPY- | Monyns aedopmaiym NuHamirgeckuit MORYTH LgE = ~1,45 + 1,28 gE,
3uBHEE M Meramopduuec- | E, MIla, IOHra E, (E; = 104 + 8:10)
xue) (o Bopomnxosy O.K.) MIla
CxanpHBIe IOPOIBI Moxyns nedopMaim uHaMirgecKuit MOIYIb LgE=-~-15+1,26 IgE,
(ocazmoynEIe) E, MITa IOnra E, (E, = 104 + 8:10%)
(no Bopoukosy O.K.) MITa
CkanbHBE ¥ TOTycKalbHbie | Momyns nedopmarpm JuHamMmyeckuit MOAYIb E = 0,826 - 10-E, 1.6
rpynTl (Mo Casuuy AWM. u|E, MIla, HOnra E;, MIla
Amenxo 3.T.)
Hpeceanre, mebeHucTre, | Moy nedopmaimu JlpaMugecKuit MOAYTb E=0,1E — 16
XpynHooGomoarsie rpyHTH | E, MIla 10nra E,, MIla
(o BoHpapesy B.11.)
Tlecxu OT KpYIHBIX KO rpase- | Mozxyins aedopmarmm JTuHamMyaecKuil MOIYIIb DE=0,08M4E, +3
JMCTBIX, Bhie YT'B E, MIla, IOura E, MIla E =0,116E, — 4,7
(1 — mo Areesy B.H., Bon- — _
napesy B.JL., IlIvaxosy B.H.; (Illxip(‘),ax ;’(; ¥ S-BoMH 2)E = 0,0!4Vp + 0,198V, — 27
2 — 110 Bonnapesy B.1L; ¥ Vo M
3 — no Mumypunoit U.I1.) JIMHaMIT9eCKmii MORYIIb
IOnra E , MIla. =
Koodd L " 3)E=11+0,03E + 12u +0,1Z
I'mybuma Z, M
Meckn BraxuHbe Monyms nedopmarpm JMHaMIYeCKuii MORYITH E = 0,0445E, + 3,1
(o Bornapesy B.1.) E, MIla 10mma E,, MIla
Tonma necyaHo-IMHUCTHIX | Monyis aedopmarmm Jivnavmrgeckuit MOIYIb E=064E, + 3,5
rpyHTOB npu npupoxHoi|E, Mlla, IOnra E,, MIla
BIDKHOCTH
(o I'puropuyky E.C.)
Tomua mecyaHo-ruHKCTEX | Moxyns redopmaran Cxopocts S-poym ¥, v/c |E = 0,154¥, — 12
TpyHTOB, Boille YIB E, MIla
(nio bormapesy B.Y. u IMucen-
xoMy B.B.)
Tonmia necYaHO-IAMHUCTHIX lé{oixdyll_llb nebopMamm Ckopocrb S-oste ¥V, M/c  [1) E = 0,1517V, — 18,9
TP _B’ moxe YTB ? & JIMHaMIr9eCKHit MO 2) E=2,261 - 104V2 + 4,2
(1,2 - no bongapesy B.H. u TOura E . MITa s
IIncenxomy B.B.; Lid - 3) E=2+ 0,03E, + 10y + 0,1Z]
_ Koaddument ITyaccoHna p. ’ ’
3 — no Mumypunoit U.11.) Tny6usa Z, M
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IIpodonxcenue npunoxcenus E

BHIBL M COCTOSIHME IPYHTOB

Haumenoanue )
HHKCHEPHO-TECQNIOTHYECKMX Teodbusmyeckuit
XapAaKTEPUCTUK, 11apamerp, ¢X. H3MEPEeHHA
€. N3MEPEHNSA

YpaBHEHHE CBA3M

JedopManmonnbie XAPaKTEPHCTHER

Tonmua mecyano-IMHRUCTHIX | Moxyms xedopmauum Cxopocts P-por ¥, M/c. [E = pef#/®126 + 3D 10-1

IPYHTOB E, MIla ITnotHocTs p, r/cM’

(o Bacwibesckomy B.E.)

JleccoBbie CYIIMHKH, Monyns nedopmayu JInHaMugecKmii MOIYIth E =0,045E, +7

Bhue YI'B E, MiIla, IOura E;, Mlla

(mo Munpemo WU.I'.)

JleccoBuauble cyruux# M | Moaysib aedopmamm JnHaMUGeCKuit MOIYIIb E =0,033E, + 6,5

cynecy ¢ BKmoueHussmu 06- | E, MIla IOnra E;, MIla

JIOMKOB, Bhiiie YI'B

(mo Mungemo WU.T'.)

CyDmMHOK MATKOIUTaCTHIHBNH | Moayms aedopMaumu JunaMuaecKuit MOZYIB

(o Mmuypusoit U.IT.) E, MIla, Onra E_, MIla. _
K oa(bdm‘imem Tyaccoma . E=2,7+0,014E,+9,3u + 0,046Z
Iny6una Z, M

CyrImMHOK TBEpIbIL Monyms gedopmarnin JvHamMmaeckuil MOIYNb

(mo Mumrypunoii 1.I1.) E, MIla IOura E , MIla. _
Koacbtbx&mem Tyaccoma . E=10,3+0,016E,+0,11x+0,047Z
I'mybuna Z, m

Tmna TBeplas ¥ HoMyTBep- | Momyns nedopmaipm JinHaMuIecKuit MOIY)h

nast (mo Mumypmsoit WLI1.) |E, MIla, IOnra E_, MIla. _
Koatm)n‘;mem TIyaccoHa . E=12,2+0,007E, + 8,6u + 0,03Z
Iny6una Z, m

ommcreie rpynTH Ypana | Moayns sedopMauyu JuHaMigecKuit MOTYITb E = 0,108E, — 1,9

(o Bonuapery B.1.) E, MIla IOnra E;, MITa

ITpounocTHLIE XaPAKTEPHCTAKH

Mepaible TPYHTBI
(nio 3nxosy 0.1,
u Yeppunckoii O.I1.)

CKOPOCT NPONONBHBIX BOTH
v, M/c

Cuemrenue C, MIla

C=18-105 17

JleccoBUAHBIE TIOPOMIEL
mpu W=8+20%
(o Mimgemo U.T'.)

Cuerurenne C, xlla Mogyns cagura G, xIla

C=428"10%G — 0,08

JleccoBumHBIE Cuennenve C, xIla Monyins casura G, kIla C=7,5-154G— 0,356

HeInpoCcaJOdHBIE CYIIMHKH

(no boxpapeny B.1.)

IMecku Bonne YI'B Vron BHyTpeHHero TpeHus| Moxyms caeura G, MITa. = 5,64 - 102G+ 29

(o Boxpapesy B.11.) ©, Tpan CxopocTs NOTiepeyHbIX BOMH | @ = 4,98 - 10-2V, + 23,3
V, M/c

Tlecxu Hixe YI'B Vron BHyTpenHero Tpenus| Monyns casura G, MIIa. | = 0,378 - 104G + 28,6

(o Boxpapesy B.1.) ©®, Tpax CxopocTh NONepeYHBIX BOTH | @ = 8,468 - 10-5F2 + 27,8
V, M/c
Iig o6pasioB cKambHbIX U |IIpemen mpoyHOCTH Ckopocth P-Bonu V, M/c. V2 .o(l-2u,)
TIOJYCKAIBHBIX TPYHTOB Ha OHOOCHOE CXATHE JunaMdeckiii Koshdum- | O = —’i—c—(———l_z——j“—lo4
(nio JIsxosuukomy ®.M.) G, MIla ent [lyaccoHa w,. Hx
ILtoTHOCTD P, I/cM3. o = ’_‘{;i 10-3
Ckopocts S-omn ¥V, M/c | C

(C = 240 nna M3BECTHAKOB;

C = 180 nns meramopdHuecKux
nopox;

C = 120 mjs aApeBHUX MHTPY3HB-
HBIX IIOPOJ;

C = 180 w11 11eCYaHNKOB M aJIeB-

POJIMTOB;
C = 55—65 a1 MOJOIbIX MHTPY-
3UBHBIX ¥ 3(dy3UBHEIX OpPOX)
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IIpodoaxncenue npusoncenus E

Buanl ¥ cocTosiHME IPYHTOB

HaumeHoBanmne
WHXCHEPHO-TEOIOTHIECKHX

XapaxTepUCTHK,
€] M3MEPEHUsT

Teodmsmaeckmit
napaMerp, ell. H3MepeHUs

YpasHeHME CBA3U

Tlecok, cyrIHHOK, IMMHA

PacyeTHOe CONPOTUBICHHUE

CKopocTb NPONOILHBIX

R, = 0,265 + 7,04:10 +

(no Totanosy A.JI.) R, xT/cM? BOMH V,, M/c +8,439 - 106V
Dr3nvecKHe XAPAKTEPRCTAKA

IMecku ;o603 crernenu Biax- | O6beMHasn Macca ckeiera | CKOPOCTS MPOHOIBHBIX p = 1,013 [’,,0’125 — 0,390

noctu (o Bonnapesy B.1.) | p, r/em3 BOJH Vp’ M/c p=0,322-103 Vp + 1,660

Jlece (o Topsmnosy H.H. n

OOBeMHas Macca CKeJeTa

CxopocTb S-BOJIH

P = 1,19 + 475106 7,

Tonsxosoit T.A.) p, Ifcm3 Vv, M/c
IMecgansie rpyuTol Beie YI'B| Koadbdmment nopucroc- | JuHaMuaeckuii MOXyIb e = 37,5/E, + 0,364
(o Bouxapepy B.H.) ™ e IOura E;, MlIla
Hopucrocts n, % JHaMAeCKHil MOXYIL n = (15,58/E, + 0,198) 100
IOura E;, MITa
OprasmIecKie IpyHTH KoaddumenT mopucroc- | Ckopocrs SH-Bosmbl e = (297,12/Vgy) — 1,27
(ropdsr) (o Muponosy B.A.| TH e Vo M/c
u Tep-Tepany C.A.)
OpraHngecKue rpyHTb [MonHas BNaroeMKOCTb Cxopocrs SH-BOIHB W, = (187,28/ V) — 0,52
(ropdrr) (mo Muponosy B.A.| W, kI /KT Veu» M/C
u Tep-Tepsmy C.A.)
OpraHuyecKue IpyHTH BecoBasi BIaAXHOCTD Cxopoctb SH-BOJHEB W = (174,06/Vgy) — 0,50
(ropdrr) (Mo Muponoy B.A.| W, xI'/xT Ven» M/C

u Tep-Tepauy C.A.)
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NPHIOXEHMUE X

(cnpasounoe)
3ABUCHMOCTD YAEJIBHBIX DIIEKTPUIECKAX COTIPOTUBJIEHHM (Y3C)
OT COCTABA I'PYHTA
[ OM-M
106
7 RN
5 \ b
4 X\ \) A)
3 S U ¥
2 N\ A} \
1,5 \ \-\\ A
10 \1‘ \. AN \
] NI
5 N N NN
4 >, A NN
AN RN A
3 N N \\ \
2 L \
Ls AN A N AWE'EN
104 \\\ N\ N\
7 SO SSNN\N
5 AN AN
: I\ N N N A N N N
s NN
) NN _
AN
1,5 p——
108 %, N R
7 \\ 0*3%\ &\\
s N AN N NN
X \\ \\\3 X%, _:?ZS
3 S ~ N oy e —
2 5N\ BN
15— % S NN
102 Bl \\ - W% \\_0 h »—\\'——‘
\\\;_. ™~ 102& \ . \
Z IIo,,: L 15 "0 \‘\ N
3 . ~
; Ll (,AOFJNQZ_S‘\“\\ N
LS S010, SN \\\'S
10 03, e
\~
5 =40
4
3
2
1,5
1
chqaﬁo- Meckn Cynecu CYIINHKH e
TPaBUHHBIE CMECU
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MPUIOXEHME
(cnpasounoe)
3ABUCUMOCTH CKOPOCTH IMPOAOJBHBIX BOJH (V)

OT JIUTOJIOTHYECKOTI'O COCTABA M BJIAXHOCT
JJIA MEP3JIBIX TPYHTOB IIPH ¢ = —1 °C

V, xm/c

»

e s e i e s e e s e e ot Jo e e e e e moe  J[E]T

\Q\\

AT
\.-
\ —

\\ 0
AN

™ IN
‘ ~

Cymech § CyrimHOK Tmana

aaamil
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NPUIOXKEHUE K
(cnpasounoe)
OINIPEAENEHUE MUHEPAJIIA3AIIAN ITOA3EMHBIX BOJ (a)

U 3ACOJEHHOCTH MEP3JIBIX (6) H TAJIBIX (8) AMCIIEPCHBIX TPYHTOB
10 JAHHBIM BJIEKTPOMETPHIH

Pype OM-M
s °c) a)
10000
7000 L
5000 IpoBoANMOCTS I'PAaBUTALMOHHO
3000 \
2000
1400 \ ——— «[T0BEPXHOCTHAST» NPOBOIIMOCTD|
1000 PN I —— it B
700 f NN} 72
300 N NIZONN
200N, o~
140 s \
501 \\105 \\ — oo}"‘*\
99 S :0:2\\
201 N P~ 0 2SI
—— ,
14 ! \\\\
10 S —— — 2\
7 e SN SN
b] N N
5 Jmm— 10 = 10%\
J 2 20— T N
; 30 W—30\:\
2
1,41 50 50___‘_‘\\
: g
0,7 100 100 e ~
TlecuaHo- Tlecxu Cynecn CyrmaHKu TmuHs
rpaBUAHbIE
cMecH HMec9ano-mmHKUCTHE CMECK
A Py Oum 6) 8)
pyny OM‘M
106 103‘?
1
1044 102
2
3
4
102 - 10'
40
60
100 == T —> 10° r T >
1 10 20 J 01 1,0 10 Cp T/1

| recox [Cynecs| ~ Cyrmamox | Dma | 1 — rpapuit, TanewHux; 2 — necox; 3 — JErKMM CYDIHHOK;
4 ~— TsDKeNblii CYTIIMHOK
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NPUIOXEHME JI
(cnpagounoe)

3ABHCHMOCTE CKOPOCTH IMMPOJIOJBHBIX BOJH OT OFbEMHOM BJAXHOCTH (a)
N JAUCTOCTH (6) MEP3JbIX CYITIMHUCTO-TIUMHUCTBIX TPYHTOB
NpH Pa3THIHOMH Temueparype, °C: 1 — —0,5;2 — —1;3 — -2;4 — —3;5 — —5;6 — —6; 7 — —7; 8 — —10

Vp‘, KM/

a)

Vp‘, KM/C

T

3,5

CyrivHKH

35

\\

AN

BN

/ / 3
1 /
2 2(‘7/7 ]
e
3; /
4 1
5/
2 !‘»"/4 2
X K K rwyy & Y S W 3 A
0,5 0,6 0,7 0,8 0,9 Ws 0,4 0,5 0,6 0,7 0,8 0,9 Wes
1 6) 1
V; , KM/c v, KM/c
Tnwsst
3,5
3
8
7
5
o (] 4
2,5 o /i 3
2
7 /
6 L
s 1
4
2 ]
0,2 0,4 0,6 0,8 JI, oTH. ex. 0,2 0,4 0,6 08 I, otH. en
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NPUIOXEHHME M
(cnpasounoe)

OLEHKA ITPOTHOCTH ITP¥ OIIHOOCHOM CXATHH (o,,) MEP3JIBIX TPYHTOB
IO 3HAYEHHMSIM CKOPOCTEN IIPOIOJIBHBIX BOTH

0, Mlla

"’ 7

\ \N\:\

0,2

[}
w
<
£
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HPUWIOXEHUE H
(cnpasounoe)

HOMOI'PAMMUBI JIJI1 OHEHKHA KPUOTEHHOTO CTPOEHHUA MEP3JIbIX CYIJIMHKOB
IIPH ¢ = —1 °C I10 JAHHBIM YJIBTPA3BYKOBBIX (a) U DJIEKTPHYECKUX (6) W3MEPEHUI

a)
n o
t Y
/02
X
1,1 0,3
s ™ 4 5
\Y
S/
V. 0,4
/
o5
%
/(/ 0.6
1,05 ™
Ry
%’é‘f
174 0,8
."w — -y
0,9 N
— — ~IN
1 —l N
0 0,2 0,4 0,6 0,8 I, ¢ 1
Vo
X —v_l' — Ko3dduumeHT anusoTponuy; JI, — cymMMapHas JibmicTocTh; JI'— cronctsii nen; JI,= Jq, + pr
» (L, — nex wemeHT; JIDp — PABHOMEPHO paclpeleNXeHHBbIi JIexT)
6,
pm/pnp ) pf/pnp
70 Nt 70
50¢ \ ‘- 50 \\1 X
30 I\\\\\\ . 30 \\\ \\ \\\\
20 X 20l NN oA,
'3 RS Ny
15 2050 15 \\ &
10 ™ 0%y .‘k\ 10 \ N TN
7 = 7 EERORS 72 =N
RO A WA 9 AY
5 N 5 0,5 N
N, 205 I
N \‘0,0 NN
3 3 0 2\ ANAN
5 5 NS 4001\‘\ \\\
15 1,5 SR
1 1 L
. 1 0,8 0,6 0,4 0,2 JI, 1 0,8 0,6 0,4 0,2 JI,
1
155 = 0,5 1,5%\ 4 ’
NN S 0.2 ¢ ; KQ‘\\ 0,2
~ T 1 9 N 0,1
3 ~—) 0,05 Jed=2 3 AR ] 005
4 0,01 1 4 NS 001 —
N 0 A - S —+0
q/m A g/m

p,, — CcpeaHekBanpaTudeckoe YIC; p, — npogonsroe YIC; Prp — VY3C MuHepaTbHBIX POCIIOEB;
g/m — CTeneHb CIOUCTOCTH (OT paBHOMEPHO ceTyaroil — 1 o ciouctoit — 0)
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TIPHJIOXEHUE N
(cnpasounoe)

TIIYBUHHOCTD DJIEKTPOPA3BEJAKH METOIOM CONPOTUBIEHHM
AJI1 CAMMETPHMHBIX (AMNB), TPEXDJIEKTPOXHBIX (AMNC-5c0)
Y TUIIOJIbHBIX (ABMN) YCTAHOBOK ITPY KOHTPACTHOCTH PASPE3OB M, > 10

|, — oTHomenne YIC rpynToB Ha KonTakre; O B O~ — HEHTPHI HPHEMHOTO H DETAIOMIET0 IHNONEH

Bua re03NeKTPHYECKOTO MaccHBa 2h/AB 2h/ O O’; h/AO

KoHTakT 0,6 0,55
BepruxanbHniii HempoBOAAILAA IACT;

OOBIONM MOLHOCTH 0,55 0,5

cpeaHeil MOIHOCTH 0,45 0,4

Manoi MOIIHOCTU 0,25—0,3 0,2
HaxitoHHBI! HENPOBOAAINMIL IUTACT MANOM MOHIHOCTH 0,3—0,4 0,25—0,35
TopusoHTanbHELl Henposoaaupmi wwmHap (D > MN) 0,2 0,15
Henposoasuumit map (D > MN) 0,15 0,1
TIpoBomsmmmit IacT ManIoi MOIMHOCTH 0,6 0,6
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NPUIOXEHUE P
(cnpasounoe)
3ABUCUMOCTD INIYBHHBI PATUOJIOKAIIMOHHOTO 30HAUPOBAHUA JIOKAJIBHBIX (a)

" JUHENHBIX (6) OFBEKTOB B ITMHAX C HU3KOM BJAXHOCTBIO
OT DHEPTETUYECKOI'O TIOTEHITHAJIA E* PAIAPA

a)
A, B TTTTYT T T T TT T T T™F
TTT
CRT =t 6 4 2 .
L 104
200 10 a
150 K n =102 _
B n=1
- 1 .
100 b
= -
50 —
- -4
B fMImy =
0 gl L AW E R | L Lt 1o (]
3 10 100 900
6)
1?’];]?)* T TT T T T TTTT T T T
B b =106 10 p ) >
4
I~ 104 .
200
= = 1
150 —]
- -
- -
= n=1
-
e -
100 ! —
: ]
50 —
= -
N FMrm 7
0 g 1l 1 L1 gl V) T I A |
3 10 100 900
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VK 624.131

Karoueente caosa: HH)KCHCpHO-I' COJIOTMYECKHE U3BICKAHMA IJIA CTPOUTEIIBCTBA, 1‘30(1)!43“‘1601(1/[6 Heeneno-
BaHMs, reopU3NIECKHe METOREl HCCIEIOBAHU 110 U3yyaeMbIM GU3MICCKIM ITONSIM, X IIPUPOAE K CBOM-
CTBaM TPYHTOB: 3JIEKTPOMArHUTHBIE, CeHCMOAKyCTHYeCKME, MaTHUTOMETPHIECKNEe, TPaBUMETPUIECKHE,
sinepHoO-bU3nIecKKe, ra30B0-3MaHallMOHHEIE, TEPMOMETPHYECKNE; TeoU3HIECKUE METOABI II0 TEXHONIO-
ruaM (BURY) HaGMIONEHMIA: a9POKOCMUYECKUE WM TUCTAHLIMOHHEIE, Ha3eMHbIC, aKBaTOPHAIbHbIE, CKBa-
XUHHEIE, ITOI3eMHEIe, JabopaTopHbie, CMELIAHHBIX TEXHOIOTHIA.

Tupax 50 9Kk3. 3akas Ne 829
Ornevaraxo 8 OIyn Unmn
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