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NMPEOUHCIANOBHE

HacTosaumee nocolxe mO HHXKEHePHO-TEONIOTHYECKOMY H3y4YeHHIO
rOpHBIX NOPOJ — Pe3y/bTaT KOJJIEKTHBHOrO TpPYyAa COTPYAHHKOB
KaeJAph TPYHTOBEJEHHS ¥ HHXEHEPHOH reosiOrud reosIOrHYecKoro
paxkyaprera MI'Y um. M. B. JlomoHocoBa, BcecolosHoro HaydHo-
HCC/IEeA0BATENbCKOr0 MHCTHTYTA THAPOTEOJOFHH H HHXKEHEDHOH reo-
sorun (BCETHMHI'EO), Ilpon3BoacTBeHHOr0 H HaY4HO-HCCHEI0Ba-
TENbCKOTO HHCTHTYTa W3bicKaHui B crpoutensctBe (ITHHUHMNC),
MOoCKOBCKOTO TeosioropassefoyHoro uHctutyta (MI'PHU) n nuctu-
TyTa HAPONIPOEKT.

HoBoe (2-e¢) H3faHHe NOCTPOEHO MO HECKOJbKO HHBIM IPHHIH-
nam, ueM nepBoe. [IepBHI# TOM MOCBSIIEH NMOJEBLIM METOAaM HHXKe-
HEPHO-Te0IOTHYECKOr0 H3YUeHHsi TOpHBIX NOpPOA; BO BTOPOM —
npeiAcTaB/eHH JabopaToOpPHEIE METOAB M MeTOAbl MaTeMaTHYECKOH
06paGOTKH HHKEHEPHO-Te0/I0THUecKol uHpopManmuu. B kaxaom
TOMe BblJiefleHbhl 4acTH, NOCBSIeHHBle METOJaM H3ydeHHS KOMIIO-
HEHTHOI'0 COCTaBa, CTPOEHHS, COCTOSIHHS H CBOHCTB TOPHBIX NOPOJ.
B mpenmenax Kaxio# M3 ITHX 4acTell pacCMOTpPeHH! COOTBETCTBYIO-
Iike METOAB NPUMEHHTE/BHO K CKaJbHBIM M JAHCIEPCHBIM NOPOAAM.
Taxkoe mocrpoeHue, BO-mepBHIX, NMO3BOJAET GoJee MOJHO OXBATHUTD
CYIeCTBYIOILHE 1I0JieBble ¥ JaGOPAaTOPHBIE MeTOAbl HHXKeHepPHO-reo-
JIOTM4ECKHX HCCIeJOBaHUH TOPHBIX HOPOJA; BO-BTOPHIX, IOMOTaeT
YMTATEIsIM OPHEHTHPOBATLCH B BHIGOPE METOAOB H, B-TPEThHX, TeC-
Hee CBs3bIBAaeT CBOCTBa FPYHTOB C MX COCTABOM H CTPOEHHEM.

He menee BaxkHOM 0COGEHHOCTBHIO HACTOAINErO H3JaHHS SBJIs-
eTC PACCMOTPEHHE METOAOB HHIKeHeDHO-TeOJIOTHUECKHX HCCAELOBaA-
HHH TODHBHIX NOPOJA Ha PAa3JIHYHBIX YPOBHAX — OT MHKPOCKONHUe-
CKOFO [I0 MaccdBa,— 410 OTpaxaer OOLIYI0 MeTOJOJOTHYECKYIO
HANpaB/JEHHOCTb MHIKEHEPHO-I'e0JIOTHYECKHX HCC/Ie/0BAaHHE OT 4acT-
HOro K oflieMmy, OT MHKPO- /0 MaKpoypoBHs. Bobllloe BHHMaHue,
KOTOpOe yjaessieTCsi B NOCJACAHUE OBl U3YYEHHIO TOJII B MaCCHBOB
TOPHHX NOPOA, TpebyeT WHPOKOTO HUCTOJb30OBAHHUS METOJOB HX HC-
CACNOBaHMsI HENMOCPEACTBEHHO B NOJIEBHIX yc/aoBusix. [Ipu aTom no-
POAb, cjaraloumiye TOJNILH H MACCHBH, PACCMaTPHUBAIOTCSt KK CHOXK-
Hbl€, MHOIOKOMNOHEHTHBIE NMHAMHUHBIE CHCTEMBI, COCTOSIIHE U3
TBEDOro BemecTBa, BOJALI, Fasa U MHKPOOPIraBH3MOB.



3a BpeMsi, npoluejliee C MOMEHTa BbIXOJa NEPBOTO H3JLaHHS
noco0usi, noJieBoie M J1aGOpaTOPHbIE METOAbl HHKEHEPHO-Te0JIOTHYE-
CKOTO HM3Y4Y€HHsi FOPHBIX MOPOA NpeTeprnesu CymecTBeHHOE H3MeHe-
HHe; NOSIBUANCH MHOTOYHCJEHHble NPHHIHIHAJBHO HOBbIE METOIHI,
BOWICJIIHE B NPAKTHKY HHXKEHEPHO-TeOJOTHYCCKHX HCCAeR0BaAHHH.
Hapsiny ¢ HHMH B NOCOGHH PacCMaTPHBAIOTCH H TPAAMIHOHHLIE Me-
TOABI, PAaCKPBITHl HX AOCTOMHCTBA H HEJOCTATKH; OCHOBHOE BHHMa-
HHEe YyJieieHO MEeTOAAaM, KOTOpble XOpPOLIO 3apeKoMeHioBaju cebs
Ha NpakKTHKe.

Kpome Toro, B mocoGue BK/IIOYEHB HOBbIe PasjeJibl, MOCBSIIEH-
HbIC, HANpPHMep, MeTOAaM M3YyYeHHsi OHOTHUECKOH KOMIOHEHTH
(MHKPOOPraHH3MOB) B MOPOAAX, PallHOHAJBHEIM CXeMaM codYera-
HHSi YACTHBIX METOJOB NDPH H3yUYEeHHH NMOPOA H T. JL.

ABTOPBHI ¢ 6JAarozapHOCTbIO MNPHMYT BCe KDHTHYECKHE 3ameda-
HUSL MO HACTOSIIEMY H3JAHHIO, KOTOpbie CICAYeT HAnpaBJsiTh IO
anpecy: 119899, Mocksa, B-234, MI'Y, reosorauecknit ¢aky.brer,
Kadenpa rpyHTOBEACHHS H HHXKEHEPHOH Ieos1oTHH.



BBEAEHHE
Uctopua passButus uHxKeHepHoit reojorun B CCCP

B cepeanne XIX B. B Poccun 6buji0 0ny6JaHKOBAHO 3HAYHTEAb-
HOe YHCJO MOHOrpauHd H craTed, B KOTOPHIX apToph, Oyay4yH HH-
JKeHepaMH, pacCMaTpHBAJIH TFODHblE NMOPOAH KaK OCHOBAHHS, BMe-
CTHAHNIA H MaTepHaJb OPH NOCTPOHKe 3aBOACKHX 3AaHHH, IJIOTHH
H IPYTHX COOPYMKEHHI ¥ HA3bIBAJM UX 'PYHTaMH.

3HaHHA HHXEHEePOB-CTPOHTeNell 0Kasa/och HEAOCTATOYHO, KOTAa
HAYa/J0Ch CTPOHTENLCTBO IKEJe3HHIX AO0pOor. Dulan npHB/ACHEHH
kpynueiimne pycckune reosord — M. B. Mymkeros, A. Il. Ilasaos,
B. A. O6pyues, A. II. Kapmuuckui, ®. 0. Jleuucoun-JleccuHr,
C. A. SlkoBieB H jap.; B IeOJOrHH HaMeTHJOCh HOBOE, <«HHIKeHep-
Hoe» HanpasJjeHne. B nayane XX B. B Poccuu mHpoKoe pacnpoct-
paHeHHe MOAYYHIH TEPMHHH <re0JiOrO-TeXHHYECKHE> M «TeXHHKO-
reoJIorHYecKie» H3bICKAHHS.

C pasBHTHEM CeJbCKOrO X03sificTBa NOSIBHJIACh HEOGXOLHMOCTb
H3yyeHns mnous B Gosabmnx Maclitabax. Mccnerosanusi Ioys Ha
rpoMazHoi Tepputopun Poccun, otaunyatomefics pasHooOpazuem
IPHPOAHBIX YCJAOBHH, AaJH BO3MOXHOCTb pYCCKHM yueHuM B. B. o~
kydsaesy, H. M. Cu6upueny, Il. A. KocrmueBy, B. P. Buapamcy,
K. K. Tegpofiny u apyruM co3zaTh HaykKy O INOYBe — NOYBOBEAe-
HHe, — cOpPMYIHPOBATL OCHOBHOE €€ MOJIOXeHHe — CBOHCTBA II0YB
dopMupyIOTCSH B IIpouecce HX reHesnca — H pa3paboTaTth (HUIMKO-
XHMHUeCKHe MeTOan Hayuenusi noys. [TosgHee Bce 37O OHJIO mepe-
HeCeHO B TPYHTOBeJEHHe H HHXKEHEPHY0 reOJOrHi0 YYeHHKaMH H
nociegosareasiMi B. B. Jlokyyaesa, u B nepsyio ouepenn I1. A. 3e-
maryencknM, H. U. TIpoxoposuiM, @. I1. CaBapenckum, M. M. du-
JAaToBHIM H ap. TakuM o6Gpasom, B Hadasae XX B. B Poccun cymeer-
BOBaJIH OMNpeAeJseHHble NPeANOCHIIKH AJS PA3BHTHS Ie0JOFUYecKOH
HAyKH, CBSI3AHHOH €O cTpouTe bcTBOM, OHa [OJXHA Oblla BO3HHK-
HYTb Ha CTbIKE T€OJIOTHH C TeXHHKOH, MeXaHHKON H (PU3HKOXHMHeH,

MoxHO cuHTaTh, YTO HHIKEHEDHasi reoJOrus KakK HayKa 3apo-
Aunace B 1923 r., korga B [letporpaze H. U. IIpoxopos, IT. A. 3e-
matsenckuii v H. H. lMpawoe npuctymnan K H3YYeHHIO TPYHTOB
B CBSI3H CO CTPOHTEJNBLCTBOM Jopor. BO3HHKJO TIpYHTOBEHCHIE,
B JajbHeHIIeM TNpPeBpaTHBILEECH B OAHH H3 OCHOBHHIX paslesloB
HHXKEHePHOH reoJiOru.

[Toutn onHOBpeMeHHO ¢ TIPYHTOBEAEHHEM B TEOJIOTHH CHPOPMH-
poBasoch eme oaHO HayyHOe HampapJeHHe, CBA3aHHOe C THAPOTEX-
HHYeCKHM CTPOUTENLCTBOM H TOJYyUHBIIee Ha3BAHHE HHIKeHepHO
reosorun. CymHOCTL €ro 3ak/iodajach B TOM, 4TO Hapsay ¢ U3y-
deHHeM mopoj O6oJiblIOe BHHMAHHE YAEJAJ0CH TeOJOrHuecKoMy
CTPOGHHIO TePPHIOPHH, THAPOTEOJOTHYECKHM YCJAOBHAM H reoJo-
THYECKHM mnpoueccaM, Kak NOPHPOAHBIM, TAaK H HHXXEHEpPHO-reo.o-
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THYECKHM (AHTPOMOTeHHLIM, TEeXHOreHHbHIM). PasjiuuHble reosoru-
yecKue Npounecchl ObIM riaBHBIM OGBEKTOM H3YUEHHs HHMKeHep-
HOW reoJIOTHM, KOTOpasi BO3HHK/AA B Hallleit cTpaHe Gjarozapsi pa-
6oram @. I1. CaBapenckoro, I H. Kamenckoro, H. ®. [Torpe-
60Ba U Ap.

B 1929 r. 6naa oprauusoBana mnepBasi Kadelpa HHKeHepHOH
reosioruy B JIeHHHrpajckoM ropHoM HHCTHTYyTe, B 1930 r. — mep-
Basi Kadenpa TrpyHTOBeJjeHust B JIGHHHTPAACKOM YyHHBEPCHTETE.
Cosnanme aTHX Kadeap cBUAETEIbCTBYET O TOM, YTO yXKe K Ha-
uyany 30-X rofoB CTPaHa HyXjaajachb B CHelHajducrax NOmRoGHOro
npopunsi. Bonbmoe 3Hauenne nMena opramusanus Kapeips HH-
XKeHepHOH reoslori¥d B MOCKOBCKOM TIe0JIOTOPa3BeJIOUHOM HHCTH-
tyte (1931 r.) u Kadenpwn rpyHTOBeseHHst B MOCKOBCKOM VHH-
Bepcutere (1938 r.).

Henbssi M3yuaTs nmpouecchl BHe NOPOJ, B KOTOPHIX OHH pa3BH-
BaloTCsi, M MOPoAH 6e3 yyera MpOLECCOB, NMOJ BJAMSHHEM KOTODHX
oud usMmeHsiiotcsi. IlosTomMy mo Mepe pasBHTHsi IpYHTOBENEHUS H
HHXXEHEPHOH reoJIOTHH (1o CcyulecTBy, HHXKCHEPHOH reOoJHHAMHKH)
CBSI3H MeXJy HHUMH PaCLIUPSIUCD.

ITocne Benuko# OteyecTBeHHOH BOHHBI mMepeji MHXKEHEPHOH reo-
Jorued BcTaja HOBas 3ajaya: XapaKTepHCTHKA KPYNHBIX perHo-
HOB, NEPCNEeKTHBHBIX [/ HapOAHOXO3SIHCTBEHHOTO OCBOEHHH, Ta-
KHX, KaK 3anagHas H Bocrounas CuGupb, Cpemusini Asus u xp.
IT0 TNpHBeI0 K BO3HHKHOBEHHIO DEruOHa/IbHON HHXXEHEpHOH reo-
JIOTHH, OCHOBOMOJIOXHHKOM KOTOpoi siBagerca M. B. Tlomos.

B pesyabraTe HMHXKeHepHasi reoJOrusl NpeBpaTHaach B HAYKY,
COCTOSIIYI0 M3 TPEX OCHOBHBIX pa3felioB, KaXJBH H3 KOTOPHX
HMeeT COOCTBeHHHIH OOBeKT M3YyueHHsi: TDYHTOBeneHHe (a06ble
ropHbie TMOPOJAbH H MOYBH), HHXKEHEDHAs TreOJHHAMHKa (3K30TeH-
Hble, SHJIOTeHHble H AHTPONOreHHEe reoJlorHYecKHe TMpOIEeCcCH) H pe-
rHOHa/IbHasi HHXKeHepHag reoJsorus. OObeKTaMH H3YYEHHS HHXKe-
HEpHOH TIeOJIOTHH CTaJM rpyHTH, reoJIorHuecKyue NpOLecChl H Tep-
PHTODHH.

Heo6x0xdM0 MORIEPKHYTH, 4TO IPYHTH B HAINEHd CTpaHe C Ca-
MOT0 Hayajla UX H3Y4YEeHusi pacCMaTpUBAJHCh KaK JHHAMHUHBE BO
BpeMeHH MNPHPOJHbIE MHOrOKOMIIOHEHTHHE CHCTEMBI, COCTaB, CTpOe-
HHe M CBOHCTBA KOTODHIX ONpeleNsiOTCs YCJAOBUSAMH HX (OpMHU-
pOBaHHA H TOCTreHeTHYeCKMMH Npeobpas3oBaHusivu, C 3THX MO3H-
uMi OBplIM BHIIOJIHEHH (hyHIAaMeHTalbHble HCCAEAOBAHHS BJMAHHA
XHMHKO-MHHEPAJILHOrO CocTaBa ¥ CTPOEHHS TPYHTOB Ha HX CBOH-
CTBa, H3YyueHBl 33aKOHOMEPHOCTH (PH3HKO-XHMMHUYECKHX IIPOLECCOB
NpH B3aUMOJEHCTBHHM pDas3JMYHEIX KOMIOHEHTOB TIpYHTa, pa3pabo-
TaHa TeOpHA (OPMHDOBaHUS CBONCTB JHCIEPCHHX TPYHTOB B X0ze
JINTOreHe3a, BHeCeH CYIjecTBeHHBIH BKJAaJ B NO3HAaHHe INPHPOJH
CKHMaeMOCTH, NPOYHOCTH, MOJ3YyYEeCTH, [POCAAOYHOCTH, NJLIBYH-
HOCTH, THKCOTPONHH TPYHTOB, a TakK¥Xe pa3pabOTaHB TeOpeTHye-
CKHe OCHOBHl M METOABI HCKYCCTBeHHOH JAMTHOWKAUUH rpyHTOB, Ha-
welive UWHPOKOE NPHMeHEHHE B INpPaKTHKe CTPOHTENbCTBA.

B nacrodmell Kaure orpaxes 10JX0J K IPyHTaM KaK K MHOro-
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KOMMOHEHTHBIM CHCTEMaM. JTO OHeHb BaXHO, TaK KaK TOJNBKO MPH
TakKOM MOAXOA€ MOXHO pelliaTh Npo6JeMbl PpallHOHAJbHOTO HCHOJb-
30BalHsl M OXPAaHBI I'eOJIOTHYCCKOH Cpenbl,

IlousiTue 0 reoJorunueckon cpenpe, HayuHo-rexnude-
CKHH TIporpecc BBLIABHHYJ TNpo6GJeMy panHoOHaAbHOrO HCHOJAb30Ba-
HUA M OXpaHbl OKpyxalollei cpenbl. He TONIbKO AeATENLHOCTL Ue-
JIOBEYECTBA 3aBHCHT OT OKPYXKalollleii NPHPOZHOH CpEAB, HOH CaM
YeJIOBEK MOJKET CYIICCTBEHHO BJIHSITh Ha Hee. DTO CTA/N0 BO3MOXK-
HHIM Ha ONPEAeJeHHOM YDOBHE PAa3BHTHA MNPOHM3BOAHMTEIbHHIX CHJL.

B navane XIX B. ypoBeHb pa3BUTHA INPOH3BOAHMTENbHBIX CHJI
OBl HACTOJMILKO HH3KHM, UTO [axe Y NEpeiOBHX, NPOrpeccHBHBIX
YyUeHBIX CYIECTBOBAJO TBepJoe Y6eXAeHHe, UTO CHJIb YeioBeYecTBa
HECOM3MEepPUMBL C CHAAaMH IPUPOAH,

Hanpumep, B MoHorpapuu «OCHOBHBHIE Haya/ja TeOJOTHH»
(1831—1833 rr.) Y. Jlajens mHCaJ, Y4TO CHJBl YeJNOBEYECTBA HH-
YTOXKHBI IO CPAaBHEHHIO C MPUPOAHBIMH cHAaMu, [0 Mepe pasBHTHs
MPOH3BOJHUTENbHBIX CHJ pOJib UEJIOBEKA B NPHUPOjAE HEH3MEPHUMO NO-
seicuiace. B. M. Beprajckuit B cratbe «Heckoabko c¢/10B 0 HOO-
ciepe» (1944 r.) nucan o6 atom tak: «Hoocdepa — ectr HOBOe
reoJIoruyecKoe siBjieHHe Ha Hallel NnJaHere. B HeH BIepBhle Yello-
BeK CTAHOBMTCH KpYynHe#ule# reosornueckodr cuaod. OH MoxeT H
JOJIKeH NepecTPauBaTh CBOHM TPYAOM M MBICABIO 06JaCTh CBOEH
XKH3HH, NepecTpauBaTh KODEHHBIM 006pa30M 1o CPaBHEHHIO C TeM,
uyro Obl1o paHspmre. Ilepes HUM OTKPHBaIOTCs BCce Gosiee H GoJee
IIHPOKHE TBOPUYECKHE BO3MOXKHOCTH ... MeHsieTcsi JIUK 3eMJH, HC-
Yesaer NEBCTBEHHAsI IPUPOLA».

B. H. BepHajckuit xapakTepusyer poJ/b YeJq0BeKa He TOJBbKO IO
oTHOUIEHHIO K JHTOochepe. C ero TOUKH 3peHHsi, MOA BAUSIHHEM Ye-
JIOBEKa HAXOAHUTCHA BCS NPHPOAA B 1€I0M, HOTOMY UYTO JuTOC(hepa,
ruapocdepa, 6uocdepa B aTmocdepa TeCHO CB3aHB MEXKAY COGOH.
Ecau denoBek «CTAaHOBUTCS KpyHmHeHIIeHl TeoJOrHYeCKOR CHJIOH»
(a Tenepn, uepes 40 neT mocae BHXOAa B cBeT cTaThu B. M. Bep-
HaJCKOTr0, MOXKHO TOBOPHTb, UTO YeJOBeK CTaJj 3TOH CHJAOH), T. €.
eC/IM TOJ €ero BJHSHHEM H3MeHsieTcst JuTocdepa, To eme GoJabLIHe
H3MeHeHus nperepneBaer Ouocdepa, atTmoctepa u ruapocdepa.

Besyc0BHO, Ha 3eMmie COXPAHUMHMCH elle MPHUPOJHBIE YCJOBHS,
KOTOphle He H3MEHEeHBl AefTe/bHOCTbIO YesoBeKa, OHH H3MEHSIOTCSH
TaM, rae Ha HHX BO3jeHcTByer uesJoBeK. JlesTelbHOCTH uel0BeKa
TOXe ONpee]sieTCs KOMKPETHHIMH NPHPOAHMIMH YCJOBHSIMH, KOTO-
PHe ero okpyxaior. OTCI0Ofa M NOgBHJCH TEPMHH <«OKPYXKaIOLast
cpesa». B OKpyXKaWILYI0 cPpeny BXOLAT YeThIPe OCHOBHBIX KOMIIO-
HeHTa NPHUPOAHOH cpelbl: aHTOC(epa, ruapocdepa, armochepa u
6uoctepa. Bce OHH HAXOZATCH BO B3AaHMOAEHCTBUH MEXAY COGOM
H C yesioBeuecKHM O6IIECTBOM.

B. U. Jlenun B «@unocodCcKUK TeTPaasax» BoACAAN «aBe GOPMH
OOBeKTHBHOTO Tpouecca: NPUPOAA (MeXaHHueckas H XHMHUECKas)
H_nenenosaramumas AEATENBHOCTb YedoBeKar. *  Okpyxamomas

170 * Jlenun B. H. ®unocodckne terpagh.— [loan. cobp. cow., 1. 29, c. 169—
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cpella pasBHBAeTCss NOA BJAMAHHEM 3THX ABYX QOpM H NMOSTOMY aB-
JeTCA HOBBIM e€CTeCTBEHHO-COLHAJNbHLIM TOHATHEM, BO3SHHKILHM
B pe3yJ/ibTaTe HayYHO-TEXHHYECKOro mporpecca.

Jluroctepy usywaer reoJiorMyecKas Hayka, H MO3TOMY Ta 4acTh
ee, KOTOpas paccMaTPHBAeTCA KaK OAHH U3 KOMHNOHEHTOB OKPYXKalo-
el cpeasl, MoxeT ObITh HA3BAHA TEOJIOTHYECKOH Cpexof.

UYesioBek KuBeT M JefiCTBYeT Ha NOBEPXHOCTH H B NPHIOOBepX-
HOCTHOH 4YaCTH JHTOCHEphl; K 3TOH YaCTH H NPHYypoyeHa reoJioruyye-
cKkaa cpefa. MMeHHO 3pech HE3aBHCHMO OT UeJOBEKA, HHTEHCHBHO
pa3BHBAIOTCA pasJMUHbIe TrepJiorTHYeCKHe mpoueccsl. A, B. Cuao-
peuko B 1967 r. nucan: «Hsine sHEMaHHe YesoBeuecTBa o6pauieHo
Ha ocBoeHHe KocMmoca. OJHOBpeMeHHO reoJIOrH NJAAHHPYIOT NPOHHK-
HOBeHMe B TayGokue Heipa 3eMJIM AJisi ZOCTHXKeHHsi TaK Hasblae-
MOH BepxHe# maHTHH. Beccnopuo, uro mosnanue 3TOro ypOBHS 3eM-
HOH Kopel Oyner HMeTh OFPOMHOE 3HAYeHHe JJid MOHUMAaHHS MHOTHX
re0JOrHYeCKHX NPOIecCOB, NMPOXOAAILHX B 3eMHON KOpe, ¥ B mep-
BYIO o4epejb MPHYHUH TEKTOHHYECKHX ABHKEHHH ee-— BeyIHX Npo-
neccos passuTHg 3eMaH. OpHako Helb3si 3a0bIBaThb M OrpOMHOTIO
SHAYEHHSI TeX re0JIOTHUECKHX NMPOLECCOB, KOTOPHE MPOTEKAIOT Helo-
CPeACTBEHHO HA MOBEPXHOCTH U B NPHIOBEPXHOCTHOH YaCTH 3eMJH.
ITpobnema m3yueHus 3THX MPOUECCOB, OCOGEHHO YUYUTHIBAsl BMella-
Te/bCTBO B HHX 4eJOBEKa, HMeeT He MeHbllee 3HaueHHe, 4eM NMpOO-
JeMa OCBOEHHsi KOCMOCA, OKOJIO3EMHOTO MPOCTPAHCTBA HJAH ray6o-
KHX Henp 3eMJH».

Hrak, reojoruueckasi cpeia HpHypoueHa K TOW YacTH 3eMJH,
rje AaKTHBHO peHCTBYIOT reoJIOTHYeCKHMe MPOLECCH, HMeIi#e Or-
pOMHOe BJHsIHME KaK HA (POpMHpOBaHHe caMOH JaHTOoCepsl, Tak
H Ha JeATEeAbHOCTh YeJOBeKa.

A. B. CupopeHko NpaBHJbHO NOjYePKHBAeT, UTO 3HAYUEHHE HX
BO3pacTaeT M3-3a BMellaTelbCTBa 4YesaoBeka. B 1975 r. uHxkenep-
Hble COOpPYXKeHHsi 3anuMann 5 % cymu 3emas; nporuos ua 2000 r.—
15 9. Ilpu 31OM HajO YUMTHIBATH HePABHOMEPHOCTh, HX pacmpeje-
Jeuusi no nJomand. Cebiile 8 % TeppUTOPHM Hauledt CTPaHBl NpH-
XOAUTCA Ha TYHAPOBYIO 30HY, okoJo 10 9% — 310 cuapao 3a60j0-
YeHHble NPOCTPAHCTBA, MOYTH 5 Y OTHOCHTCA K BBEICOKOTODHBIM
paitoHaM, Gojee 3 Y OJAOIafHd 3aHUMAIOT TNOABHXKHBIE IECKH.
Takum o6pasom, Gonee 25 9 crpaunl mpeacraBisoT coGol Tep-
PHTOPHH, HeynOOHBIE 1iJisi BO3BEACHHS HA HMX HHIKEHEPHBIX COOpY-
JKeHHH.

Ilpu Takoil narpyske mapaMeTpsl HEKOTODPHIX HMHMKEHEPHBIX CO-
OpyKeHHH COH3MEpHMH ¢ OTAeNbHHMH napamerpamu 3eman. Ha-
npuMep, AjguHa OeperoBofl JMHHH BOJOXPAHHMIHI, INOCTPOEHHHIX
B CCCP, B 1968 r. cocraBasima 33000 kM. Ha BceM aTOM mpoTs-
JKeHHH HJeT mpolecc mepepaGoOTKH Geperos, KOTOPbIE CONMPOBOKAA-
eTCd B 3aBHCHMOCTH OT INPHPOAHBIX YCJAOBH# 3a60/1auMBaHHEM,
34cOJieHNeM, BO3HHKHOBEHHEM OMNOJ3HeH H JPYrMMH Iporec-
caMHu.

I1poTsi>KEeHHOCTh MaTrHCTPAJbHBIX OPOCHTEJbHLIX KaHAJ0B JOCTH-
raer B CCCP 300000 kM, a MIOCCEHHBIX M JKeJNe3HBIX JA0pOr —
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1 MJH. KM: B HEpBOM cilydae 3TO 3/, paccTosiHHs oT 3eMJH A0
Jlyusl, a Bo BTOpOM — B 2,5 pasa Goubie. M opocurenbHsle Ka-
HaJbl ¥ JOPOTM OKa3hiBAlOT OfNpejelieHHOe BJHsAHHE HA re0JOrHye-
CKyIO cpeay.

Oco6as posip MPHHAAJNEKHUT ropoaaMm, rae K Konuy XX B. npen-
MOJOXHTeNbHO OyaeT XKHUThb 60Jiee MOJNOBHHBI HACeAEHHA HJaHETHL.
Ve cefiuac mo nepenucu Haceldenus 1979 r. B ropoaax CoBeTckoro
Corosa npoxuBaer 62 % wuacenenns crpausl. ['opog — 310 TeppH-
TOpHS, TAe BO3AeHCTBHe yesJOBeKa Ha MOBEPXHOCTHYIO 4YacCTb JHTO-
cepbl Hanbosee MHTEHCHBHO, pasHOOOpasHo M BeCcbMa 3HAUH-
TeJbHO; OHO MOXeT AOCTHraThb 3HAYHTENbHOH TJyOUHSIL.

[Tpu cTpouTeNbCTBE Pa3IMUHLIX HHKEHEPHBIX COOPYKEHHH B nep-
ByI0 oyepesb H3MEHAETCHs KOMNOHEHTHBIH COCTAB TOPHBIX HOPOX
(TBepAbli, XKUAKHUH, ra3006pa3ublii H XKHUBOH (6HOTHUECKHH) KOMIIO-
ueHTbl). B pesyabTate 3TOr0 reoJorudiyeckas cpeia Ha TepPPUTOPHHU
CTPOHTENLCTBA MO CBOEMY KOMNOHEHTHOMY COCTABY H NO COCTaBy
caMUX KOMIIOHEHTOB B TOH HJH HHOH CTeNeHH OTJAHYAeTcs OT Oc-
TaJIbHOH 9aCTH JHTOCHEDHL.

Hcxoas H3 CKA3aHHOTO NOJ FeO0JJOTrHUYeCKOH CpelOH cae-
AyeT MOHHAMAaTh J106ble ropuble NOPOALI H NOYBLI, Claralmoline Bepx-
HIOIO 4YacTb JHTOC(hepbl M HAXOAAWHMeCA NOJ BO3JeHCTBMEeM HHXKe-
HepHO-XO3AHCTBEHHON peATe/bHOCTH uesnobeka. [lociennee npuBO-
OUT K H3MEHEHHIO coCTaBa (M, CAef0BaTelbHO, CBOHCTB) TODPHBIX
MOpPOJ M MPHPOJHBIX I'e0JOrd4eCKHX MPOLECCOB, a TaKikKe K BO3HHK-
HOBEHHIO aHTPOMOreHHBIX re0JIOrHYECKHUX NPOIECCOB, KOTOpble MOTYT
H3MeHsTb HHXXEHEepHO-TeOJIOTHUeCKHe YCJAOBHS ONpefesleHHOl Tep-
putopud. ['eojiorHueckas cpefa OT/AHYAETCS OT OCTAJbLHOH JHTO-
chepbl 0COGEHHOCTAMH TOPHBIX NMOPOA H NPOTEKAIOUIHX B HHUX reo-
JIOTHYECKUX [POIIECCOB.

ITo mepe pasBHTHA HAyUHO-TEXHHYECKOTo IIporpecca BoO3nei-
CTBHe uelOBeKa Ha JHTOCHepy CTAHOBHTCa pasHoobpaszuee. YeJo-
BeK Bce ray6xXe npoHnkaer B Hejpa 3eman. CaenosaTtellbHO, 0CO-
OeHHOCTH Treo/IOrMYecKOfi cpejbl CTAaHOBATCs O6oJee pasuoobpas-
HbIMH, 2 MOIHOCTb €e yBeJMYHBaeTCd.

[Ipr no6bide TOJIE3HBIX HCKONMAaeMBIX MOIMHOCTH Te0JOrHYeCKOH
cpeast wauboapman — 1000 m u GoJsee, npu roPOACKOM H THAPO-
TEeXHHUECKOM CTPOHUTE/]bCTBE  (TJIOTHHBI, THAPO3NEKTPOCTAHLMH)
OHa MoXeT ObITh yCAOBHO NpHHATA paBHOR 100 M, a npu menawo-
PaTHBHOM, JOPOXKHOM H MACCOBOM CTDOHTE/NLCTBE B CEJNbCKOH MeCT-
HOCTH — 10 M. B COOTBeTCTBHM C 2TUM aHANH3 H3MEHEHHS TeOJOTH-
YeCKOH cpeapl MOj BJAMAHHEM 4YeloBeKa YAOOHO NPOU3BOAUTH MO
TPeM YKa3aHHbIM TpajauHsamM.

[Tpo6ieme oxpyxawouieii cpeipl (a CaenoBaTe/bHO, H reoJOTH-
YeCKOH cpendl) O6bl10 yhedeHo 60Jbioe BHHMauHe Ha XXIV, XXV
H XXVI cpvespax KIICC. Ee 3HaucnHe Gymer BO3pacrate coO Bpe-
Menem. M3 Bcex reo/ioruueckHx Hayk GNHMXKe BCex K mnpo6ieme pa-
IHOHAJILHOTO MCNOJ/Ib30BAHHS H OXPaHbl T'eOJNOTHUECKOH Cpeasl CTOUT
MHKCHEpPHAs reoJIOTHs, TaK KaK MMEHHO OHA paccMaTpPHBAeT B3a-
UMOneHCTBHe uweloBeKa ¢ JHTocepoii. [TostoMy, Kak cuHTaer
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E. M. CepreeB *, Ha COBpeMeHHOM YpOBHe Da3BHTHS HHXKEHepHas
reoJIOTH MOKer GbhiTh OXaPaKTePH30BAHA KaK HayKa O reoJsioruye-
CKOH cpegxe.

Takum o6GpasoM, nmo3HaHHe COCTaBa, CTPOCHHS M CBOMCTB TOp-
HBIX NOPOJ B HHXKEHEPHO-TeOJIOTHYECKOM IJIaHe HeOGXOAHMO MJd
PEIIEHHS He TOJbKO KOHKPEeTHHIX BOIPOCOB, CBSI3aHHEIX C OT/eJb-
HBIMH BHAAMH CTPOHTEJbCTBA, HO H IV0GaJbHBEIX NMPOGJeM NPH H3y-
YEeHHH OKpYXKalollled H B NMepBYI0 O4epellb e0JOrHYecKoH CPelHl.

Knaccupukauus MeTonoB H3yyeHHs1 B HHIXKeHepHOfi IeoJioTHH

Kak H3BeCTHO, MeX1y NpeIMeTOM M MeTOJOM HayKH CyLIeCTBYeT
IHaJleKTHYeCKas CBA3b. B COOTHOIUIEHHH MeXAy HHMH BeAaylieH, omn-
pepessiomiedl CTOPOHOR fABJsAETCH NpeAMeT HAYKH, TOTAAa KaK MeTo[,
€CJIH OH BEpeH, N0JIXKeH ObITh ajeKBaTHHIM OTPaxkeHHeM IIpeAMeTa.
Ilo B. M. KenpoBy, MeToa HaykH ecTb He 4YTO HHOe, KakK OOuHiH
cnoco6 JOCTHKEHUS] aJAeKBAaTHOTO H BCECTOPOHHEro OTpaKeHHs
npejMeTa HCCJAEAOBAaHHUA, PaCKPHITHS ero CYLHOCTH, NO3HAHHA ero
3akoHOB. IIoaTOMy B HayyHOM MeToJe AOJXKHO OBITh BHPAXKEHO
CaMo COXeprKaHHe H3yyaeMOoro npejameTa, ero BHYTPEHHsA NPHPOJaA.
StuM onpepensercss 0ObEKTHBHOE 3HaYeHHe HAYYHOTO METOAA B Ka-
gecTBe o0LIEro MOAXOAa K HCCJeJOBaHHIO ABJEHHH NMPHPOIHL, B TOM
YHCJIe M HHXKEHepPHO-TeOJIOTHUECKHX fABJeHHH. BMecTe ¢ TeM Mertof
HAayYKH NPH BCEH €ro BaKHOCTH BCerja HrpaeTr MNOJYHHEHHYIO PoOJb
II0 OTHOLIEHHIO K NPEAMeTy HaYKH U LeJHKOM OmNpeesserca NpHpo-
JIO# TIOCJIEIHETO.

Kacasch B ueaoM KjaacCHPHUKAalUHH MeTOJOB HAYK W MecTa B Hell
HHXKEeHePHO-Te0JIOTHYECKHX METOJ0B, Npexie BCEero Heecoo0pasHo
BBIIE/NIUTh JABE OCHOBHHIE KaTeropud: l) BceoOluMe MeTOAH MO3Ha-
HHA, SABJAAOLHeCS BHIpakeHHeM (PHJIOCOGCKHAX 3aKOHOB MaTepHaJH-
CTHYECKOH JHaJIeKTHKH, 2) creyHajbHble MeTOJbl KOHKPETHHX Hayk,
HU3yyalolWHux crnepuduyeckne npeiMern. B cBoro ouepelb Kak Bce-
of6liMe, TaK H clelHaJbHble MeTOJbl KOHKPETHBIX HayK AeJdTCA Ha
obmue u yactuble, OOBEKTHBHYIO OCHOBY METOAA AHAJEKTHUECKOrO
MaTepHaJH3Ma COCTaBJAAIOT HanboJee OOLIHE 3aKOHH PAa3BHTHA Ma-
TepHaJbHOrO MHpa. [InasekTHuecKHH MeTOJ He NOJMEHsIeT MeTO/bl
IPYruX, B TOM YHCJ€ H Te0JOrHYecKHX HAyK, a ABJAeTCS HX obuiei
¢HI0COPCKOH OCHOBOH M BBHICTYNAET B KaueCTBe IJIaBHOTO OpPyAMsA
NIO3HaHHA BO Bcex o6JacTax.

Hayuysn#i MeToa npeiacraBaser cobofi omnpele/leHHYIO CH-
cTeMy NO3HaHHS OOBEKTa, NPH NOMOLIH KOTOPOH OCYWIECTBJAAETCA
npouecc GopMHPOBAHHA M aHaJu3a 3HaHHA. Co3HaTesNbHOe NpHMe-
HeHHe HayYHO OGOCHOBAHHBIX METOAOB TO3HAHHS SIBJAAETCA CYLIECT-
BEHHHIM YCJOBHEM TIOJy4yeHHs1 HOBbIx 3HaHHH. Ho npuMeHseMsbrii
METON MOXeT ObThb 3(h(EeKTHBHBIM JHIIL B TOM CJydae, €CJH OH

* Cepzees E. M. VuxeHepHasi TeOJIOTHSI — HayKa O TeoJIOTHYECKOH cpeje.—
HuxeuepHada reoqorus, 1979, Ne 1, c. 3—19.
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cnoco6CTBYer HauGojiee NOJHOMY H BCECTOPOHHEMY OTPaXKeHHIO
B HAyYHOM 3HaHHUM OOBEKTHBHBIX CBOHCTB H NPHYHHHO-CJIRACTBEH-
HBLIX CBsidedl u3yyaemoro obbekra. [loaTOMy MapkcHCcTCKas FHOCEO-
JIOTUSL OTBepraeT HJeajHCTHYeCKoe HCTOJNKOBaHHe MeToda Kak
COBOKYMHOCTH OTpe[eJeHHHX IMpPaBHJ, KOTOpHEe NPOH3BOJBHO
KOHCTPYHPYIOTCA HCCaejfoBaTesNeM Ajad yao6ctBa (GOpMHPOBaHHA
3HaHHH.

Kak H3BeCTHO, MapKCHCTCKas THOCeQJIOTHs paccMaTpHBaer jABa
YPOBHS HAyYHOTO MO3HAHUA: SMINUPHYECKHH M TeOPeTHYEeCcKHH, He-
paspbiBHO CBS3aHHBE APYT € APYrOM H NpPEACTAB/AAOLINE eAHHLIf
npouecc HayyHoro no3HaeHs. Ilpu sToM BCe OCHOBHHE METOHLOJIO-
rHYeCKHe MPUHUUIE, GOpMYJHUpYyeMble MaPKCHCTCKOH THOCEOJIOTHEH,
IIOJIHOCTBIO OTHOCATCH KaK K TEOPETHYeCKOMY, Tak U K sMImHpHYe-
CKOMY TTO3HaHHIO.

Hcxons U3 H3JI0XKEHHOIO MOXKHO 1aTh TMOHSITHE HHXKEHepHO-reo-
JIOTHYECKOTO METOAa KakK ClenHalbHOTO METOAA I03HAHHMA: METOf
HHXKEHEPHOH Te0JIOTHMH MpeACTaBJseT CO000fi onpejeseHHyI0 CH-
CTEMY TO3HAHHUSI re0JIorHYeCKOH CpefH, NPH MOMOMIH KOTOPOH OCY-
wecTBAAETCS nmporecc GOpMHPOBaHUSA, HAKOIMJIEHHSA M aHalH3a HH-
JKEHEPHO-TeQJIOTHYEeCKHX 3HaHMH. Meron HHXEHepHOH TIeoJOTHH
ABJSIETCH CHENHAJBHBIM, ITOCKOJbKY OH SBJSETCS METOAOM KOH-
KpeTHOH HaykH. B cBoio ouepelb OH BKJIOYAET U YaCTHHE METOAH
(puc. 1).

K of6luumM MerojaM, HCrOJib3yeMHM HHXKEHepHOH reoJiorHei, oT-
HOCSATCS NpexX[e BCero COOCTBEHHO T'€0JIOTHYeCKHe METOAH: perHo-
HaJLHO-TeHEeTHYECKHHT M HCTOPHKO-reosoruyecknii. B reosoruyeckux
HayKax 3TH MeTOAB HMMeIOT CBOM HCTOpHYeckHe KopHH. Eie
M. B. JIOMOHOCOB B CBOHX Te€O0JIOTHYECKHX paGoTax BHICKa3asa pAX
Hay4YHBIX MOJIOXKEHUH, H3 KOTOPHX CJeayeT, 4TO COCTaB H CBOMCTBa
TOPHHIX NOPOJ| ONpenesoTcsa cn10co60M, BpeMeHeM H MeCTOM HX 06-
Pa3oBaHHs, YTO TOPHHIE MOPOJAK MOCTENEeHHO W HEeNpepPHIBHO H3MeHS-
I0TCS 1IOA BO31eHCTBHEM 3HAOTEHHBIX M K30T€HHBIX MPOLECCOB,

Onnako B COBpeMEHHOH HMHIKEHEDHOH reOJIOTHH CPeAH HCCaeao-
BaTeJslefi HeT €JHHCTBa B TePMHHOJIOTHH YKa3aHHHX MeTonoB. Heko-
Topule uccaenaoBarenu (I1. H. IlaHiokoB u ap.) 0GbeAHHAIOT X NOJ
O6IUMM Ha3BaHHEM <«PETrHOHAJBHO-Te0JorHyecKHit Meron». Tem ne
MeHee CMBICJ 3THX METOAOB OCTAeTCs TOT Xe: reoJIOTHUeCKHe siBJe-
HH M NPOIECCH 3aBUCAT OT KOHKPETHOH TI'eOJIOMMYecKOH HCTOPHH
pa3BUTHUA AaHHOTO paloHa.

Peruona/bHO-reHETHYECKHH M HCTOPHKO-TEOJOrHMYEeCKHH MeTOAbl
npexae BCero NpeANoJaraioT BHISIBJIEHHe Pa3iHYHHX 0COGeHHOCTeiH
Te0JIOTHYEeCKOro CTPOEHHSI W I'eoJIOTHUECKOH HCTOPHH Pa3BUTHA AaH-
HOTO pafioHa KaK OCHOBHHIX (aKTOpPOB ¢(OPMHPOBaHHS (HHU3HYECKHX,
dusnko-xumuyeckux U GU3HUKO-MeXaHHYECKHX CBOHCTB rpyHTOB. [Tox
3THM NOHMMaercsl M3ydeHHe reHesHca, BO3pacTa H BO3PacTHO-reHe-
THYeCKHX NPH3HAKOB I'PYHTA, ONpeleleHHe 30HAJbHHX YCIOBHH ero
3ajieragusi B COBPEMEHHOM TeOJIOTHUeCKOM paspese, BhIgBJIeHHe
BIMAHUS MOSACHO-reorpadMyeCKUX (aKTOPOB BHBETPHBAaHHA TPyHTa
H paciundpoBKa ero TEKCTYPHO-CTPYKTYPHHX ocoOeHHOCTel.
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UsyueHHe »3THX 3aBUCHMOCTell CJYXKHT HAyyHO# OCHOBOH AJiA
MPaBUIbHOTO BeJEeHHsI HCCJAEJOBAHHH I'PYHTOB, HHXKEHepHO-TeQJOrH-
4eCKOrd TPOTHO3HPOBAHHA M pa3paboTKH HOPMATHBHO-TEXHHUECKHX
pPEKOMEHJAlHH K NPOEKTY CTPOHTENbCTBA Ha JAaHHOM TePPHTOpPHH.

K yacTHeIM MeTojaM, HCHOJb3yeMBIM HHKEHepHOH TIeoJioTHeH,
OTHOCATCA: 1) 3KCmepUMEHTAasbHBle HHIKEHEPHO-TeoJorHdeckde (HH-
JKEHEPHO-TE0JIOTHYEeCKHe CheMKa H Pa3Befika, ONbITHHIE MOJieBLie pa-
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Puc. 1. CacreMa MeTOAOB WHIKeHePHO-TEOJIOTHUECKHX HCC/Ief0BAHHM

60THI, CTalHOHAapHBle H PeKHUMHBle HAOMIONEHUs], reodH3HIECKHe H
naGopaTopHbBle METOAB); 2) aHanOrui (reoJOTHYeCKOro IMOAOGHS);
3) HHXEHepHO-Te0JOTHYEeCKOTO MOJEIHPOBAHHA; 4) paCyeTHO-TEO-
peTHUeCKHe (KOppeJisilHOHHBle, CTAaTHCTHYECKHe, MaTeMaTHUeCKHE
B 1. 1.). HaXxonach Ha CTHIKe HECKOALKHX HAyK, HHIKEHEPHAs reollo-
rusi KpoMe COGCTBEHHBIX YACTHBIX METOMOB HCCAEJOBAHHH IIHPOKO
HCIONb3YEeT TaK¥XKe METOABl CMeXKHBIX N€OJIOTHYECKHX H HHIKEHEepHO-
CTPOHTENBHBIX HayK (THAPOTEOJIOTHH, MeP3JOTOBENeHHS, TTOYBOBE/E-
HHS, MEXaHHKH U Ap.), a TaKXKe MaTeMaTHKH, GH3UKH, XHMHH.
Hcnonb3oBaHHe TeX HJIH MHBIX METOJOB B HHKEHepHO-TeoJoruye-
CKHX HCCJIENOBAHHAX 33aBHCHT OT Psila OOCTOATENBbCTB: 0COGEHHO-
CTefl M3yYaeMOro HHIKEHEPHO-TeOJOrHYeCKoro o6bekra, nejled uc-
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cJelOBaHHA, Xapakrepa Hay4HOH NPO6GJEMATHKH, YPOBHS NO3IHAHHA
B JAHHOH KOHKPETHO! 06/1aCTH HJIH HANPaBJAEHHH HHIKEHEPHOHN reo-
gorud. Ha sammupHuecKOM ypoBHe MTO3HAHUA B HHIKEHEPHOH reoJo-
rHH OCOGEHHO IMIHPOKO NPHMEHSIOTCS TaKHe YaCTHOKOHKPETHBIE Me-
TOAB HCCIEeJOBaHHA, Kak HaGJIOfeHHe, ONHCAaHHEe, KCIePHMEHT, H3-
mepenne. [lo mepe mepexoma OT SMIHPHYECKOH CcTajHH NMO3HAHHSA
K TE€OpPEeTHYECKHM 06006IIeHHSIM POJIb MeTONOJOTHYECKHX NPHHUHIIOB
HensMepuMo Bo3pacraeT. Oco6eHHO 3TO KacaeTcs pacueTHO-Teope-
THYECKHX METOJOB.

O6iHe Meroabl HHXKEHEepHO-TeOJOTHYeCKHX HCCJej0BaHHd  J0-
CTATOYHO NOJHO PAa3BHPAIOTCA B PasJHUYHBIX MOCOGHAX H yueGHHKAX
N0 HHXKeHepHOH TeOJIOTHH.

XapakTepHCTHKA YaCTHBIX MeTOJ OB HHKEHEPHON e0JOrHH

I'pynmna sKCHepHMeHTaJbHBIX METOJLOB OO6begHHAET
MHOTOUYHCJIEHHBIE MeTObl HHKEHepPHO-Ie0JOTHYeCKHX HCCJe/OBaHHUN,
NPOBOAUMBIX DPA3JHUYHBIMH 3JKCNEPHMEHTAJbHBIMH CHOCO6aMH C HC-
NI0JIb30BAHHEM COOTBETCTBYIOLIHX HHCTPYMEHTOB u OGOpyAOBaHHS.
C HX NOMOIIbIO KayeCTBEHHAsl OUEHKAa H XaPaKTepHCTHKA TEOJIOTH-
YeCKHX YCJOBHH JaHHOTO MeCTa BO3BEAECHHS COODYIKeHUS AONONHS-
eTcsl KOJIHYecTBeHHOH HHGOpDMaliHefl O COCTaBe, CTPOEHHH H CBOf-
CTBAX MOPOJ, a TaKKe KOJIHYECTBEHHBIMH XdPDAKTEPHCTHKAMH e0.Io-
THYECKHX TPOUECCOB H ABJEHHH Ha HCCJAEAYEeMOH TeppHUTOPHH.

DKCIepHMeHTaNbHbBle MeTOAbl HHXKEeHepHO-TeQJOrHYeCKHX HCCHe-
JOBaHUl BKJIOYAIOT METOAB HHKEHEPHO-TEOJOrHYeCKOH ChEeMKH,
pasBeaOYHBIX pabOT, OMBITHBIX HOJEBBIX PabOT, PeKMMHBIX CTaHO-
HapHBIX HaOMIOJleHHHA, reopHu3HyecKHe H Jabopatopusle. Cyuect-
BEHHYIO POJIb KCIEpHMEHTaJbHBle METOAB HIPAlOT TakKe B Opra-
HU3aUWH M TPOBEJEHHH DPA3JHYHBIX Hay4YHO-HCCJAEAOBATEJBCKHX pa-
60T B HHXKEHEePHOH reOJIOrHH.

1. Merogbl HHXEHEPHO-TeOJOTHYECKOH CBheMKH, sBJsoedics
KOMIIJIEKCHEIM HCC/Ie/IOBaHHEM, BKJIOYAKOIIUM H3y4yeHHe, OUEHKY H
H306pa}KeHHe Ha KapTe KOMIIJIEKCA 3Je€MEHTOB, XapaKTepH3YIOHUX
HHKEHEPHO-Te0JIOTHYECKHE YCJIOBHA TEPPHTOPHH, OGBENHHAIOT PN
MeTOJOB COGCTBEHHO TpOHecca ChbeMKH (MapIUPYTHBIH, <KJIIOUEBHIX
Yy4aCTKOB» H T. A.) H JAOTOJHHTEJbHBE, CONMPOBOKAAWUHE CheMKY
(nanaaTHO-HHAHKALHOHHbIE, a3POGHOTOCHEMOYHbe H a3POKOCMH-
yeckue, reo(pusuueCKHe, TOPHOMPOXOAYECKHE H GYypoBbIe H T. A.) H
oGecreynBaiolliie HeOGXOAHMBIE AETAJbHOCTb H IOCTOBEPHOCTH HC-
CJAeOBAaHHH. DTH METOAbl TPHMEHAIOTCA B TEPBYIO OYepeab Ha
CTaJHH PEKOTHOCHHPOBOUYHLIX HMHIKEHEPHO-TEOJNOIHYECKAX HCCAe0-
BaHHH W B MeHblIeli Mepe — Ha CTaAHMAX NPEABAPHTENbHHIX H Je-
TaJbHBIX H3BLICKAHHH, KpOMe TOTO, OHH OTNpejessioTCd MacluTaboM
H BHJOM HHXEHEpPHO-TeOJOrHYecKofi chemkH. Ilpu umKeHepHO-reo-
JIOTHYECKO} CheMKe BeJeTCs H3yyeHHe CBOHCTB NMOPOA, B YaCTHOCTH
HX cOoCTaBa M COCTOSAHHA, € NMOMOIIbIO DASJHUYHBIX JHCTAHUHOHHBIX
H Ha3eMHbIX (MapWIPYTHHX) METONOB, XapaKTEpPHCTHKA KOTOPHIX
RaHa B mepBOM TOMe KHHTH. BOTPOCH METOAONOTHH TAKOH CheMKH,
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B YaCTHOCTH MeTOJHKa HHIKEHEPHO-IeOJOrH4eCKOro KapTHPOBaHHS,
NOAPOGHO OCBellleHbl B COOTBETCTBYIOIUEH JHTepaType.

2. MeToabl pa3BelOYHbIX paGoOT HCHOMB3YIOTCA TNpekje BCEro
QI H3y4YEHHS reO0JIorM4yecKOro paspesa H 0T60pa 06pasuLOB FOPHBIX
nopoj (onpo6oBaHHA) A4 AaJsbHeHIIHX J1aGOPAaTOPHBIX HCCJeAOBa-
HHH M TIOCTAHOBKH ONBITHBIX NMOJIEBEIX paGoT. OHM jensitca Ha 6y-
pOBble MeTOABl M Pa3BeJKy TOPHBIMH BHipaGoTKamMH. B cBow oue-
peab GypoBble METOABI MO CNOCOGY GypeHHMS AesATCS Ha yjaapHBe
(yaapHO-KaHaTHHIH, rpefidepHblil, MTHEeBMOYAapHHIA U T. A.), Bpalia-
TeJbHble (KOJIOHKOBHIH, INHEKOBLIH, POTOPHLIl U T. A.) H KOMGHHH-
poBaHHbBIEe. ['OpHO-pa3BeJOYHble METOABl AEASTCS Ha Pa3BeAKy wIyp-
daMH, axTaMH, WTOJAbHAMH H T. 4. Kak npaBu/jo, 3TH MeTOAb
NPUMEHAIOTC B KOMILIEKCe ¢ reodhHM3HYeCKHMH H IleHeTPalHOHHO-
KapOTaKHBIMHY.

Meronbl pasBeJOYHBIX PaGOT HCNOAB3YIOTCS TJIaBHHIM 06pa3oM
Ha CTaJHAX MAeTasbHbIX HHXKeHepHO-TeOJOTHYECKHX HCCJe[0BaHUM
M B MeHbluefi Mepe Ha PeKOTHOCHHPOBOYHBIX H TpeABapHTEJBbHHIX
CTaJUAX.

3. MeToabl MNOJIEBBIX ONBITHBIX PaGOT HCHOJB3YIOTCA C UEbIO
H3yYeHHS COCTaBa, CTPOEHHS, COCTOSHHA H CBOHCTB FOPHHIX NOPOA.
ITO ofHAa U3 MHOTOUYHCJEHHBIX CPYNIN MeTOAOB HHXKeHepHO-TeOJOrH-
yeCKHX HCCJAef0oBaHHfl, KOTOpad pacCMaTpHBaercsi B NepBOM TOMe
nocoGus. 3HayeHHe H POJb TAKHX MeETOJOB HEH3MEPHMO BO3pac-
TaIOT B HaCTOflll€e BpeMs, MOCKOJBKY TOJBKO Ha HX OCHOBe MOXKHO
IIPH NPOEKTHPOBAHUH pa3/JHYHBIX COOPYXKeHHH NpPHHHMATbH ONTH-
MaJbHble H 3KOHOMHYECKH HaHGOJee BLIFOJHble HHXKEHEPHHE pe-
HieHHs,

MeToaH MOJMEBHIX ONBITHBIX PaGoOT Ha H3ydaeMOM OGBeKTe BKIIIO-
qaloT:

MeTOAbl M3yYeHHss KOMIIOHEHTHOrO COCTaBa TOPHBIX NOpOA (MH-
CTpYMeHTaJ/JbHBIE METOABl H3y4YeHHsT COCTaBa TBepJOro, KHAKOro,
ra3o06pa3Horo u GHOTHYECKOrO KOMIIOHEHTOB NOPOJ);

METO/bl U3yueHHs CTPOEHUS TOPHBIX NMOPOJ (HHCTPpyMeHTAJbHBIE
MeTO/bl U3yUeHHS CTPYKTYPBI M TeKCTYpHI NMOPOJ, TPaHy/IOMeTpHYe-
CKOI'O COCTaBa H T. 1.);

MeTOJbl H3yUeHHs] COCTOSHHMA TOPHBIX MOPOJ (ONBITHO-HHCTPY-
MeHTaJibHble MeTOAbl H3y4YeHHSI OOBOJHEHHOCTH, NJIOTHOCTH, TperH-
HOBaTOCTH, CTelleHH BHIBETPEJOCTH M HaNPSIKEHHOTO COCTOSTHHUS rOp-
HBIX OPOA U T. 1.);

MeTOJbl H3yuyeHHS CBOHCTB TODHBIX IIOPOJ, [JaBHBIM 0GpPasoM
(pHU3UKO-MEXaHHYECKHX {ONBITHO-HHCTPyMEHTaJlbHHE METOAbl H3yye-
HUSL fle)OPMAaHOHHBIX, TPOYHOCTHHX H PeOJOTHYeCKHX CBOMCTB 1O-
poj, B TOM uHcJe MOPOGHBle HarpyskH B lypdax H CKBakKHHAX,
NpPecCHOMeTPHs, KpHJIbYaTOe 30HAMPOBAHHe, ONLITHble CABHTH, 06-
pylieHHs M BBINHPAHHA B Wypdax U T. 1.).

DTH MeTOAbLl NPHMEHSIOTCA [JIaBHbIM 006pa3oM Ha CTagMAaAX fe-
TaJbHbIX HHIKEHEPHO-Te0JOTHYECKHX HCCJAelOBAHHE M B MeHblleH
CTelleHH Ha TNPeABapUTeJ]bHOH CTaqHH H3bICKaHH.

4. MeToabl peXHMHBIX CTAalMOHADHBIX HAGJIONECHHH HCNOJIB3Y-
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IOTCH € UeJbl0 KOJIHYeCTBEHHOH ONEHKH MNPOsiBJEHHS M pPa3BHUTHSA
pa3/JHYHBIX T'eOJOTHYECKHX NPOLECCOB (HEOTEKTOHHYECKHX, CEHCMH-
geCKHX, K30T'eHHBIX H HHXKEHepHO-TeOJIOTHYECKHX) H peXHMa MOJ-
3eMHBIX BOJ, a TaK¥Ke C LeJbi0 NMPOBEPKU MNPABHJIBHOCTH HHIKeHep-
HO-Te0JIOrHYeCKHX TNporao3oB. Ha3HaueHne MeTOHOB peKHMHBIX
cTaliHOHapHBIX HaGmoaeHu#, cornacko B. JI. Jlomranze n I'. C. 3o-
JoTapeBy, ONMpeiessieTcsi TeM, 4TO AJS TeoJIOTHYeCKOTo 06OCHOBa-
HHS TeX HJH HHBIX NPOEKTOB COOPYIKEHHH H HHKeHepHBIX paGoT
TpeGyeTcsl MmoJMHAas XapaKTePHCTHKA HHIKeHePHO-TeONOrHYeCKHX yC-
JIOBHH TeppHUTOPHIl WJIH CTPOHTEJbHBIX MiollajoK. Ilpn 3ToM BaxkKHO
3HAThb He TOJBKO YCJIOBHS, HO H JJHHAMHKY HX Pa3BHTHS — H3MeHe-
HHe OTHeJbHHIX 3JeMeHTOB 3THX YCJIOBHH BO BpeMeHH. HaGJ/woaeHue
3a AMHAMHKOHN NPOIECCOB H siBJeHHH Ha Pas3jIMyHblX HaburolaTesb-
HBIX CTAHOHAPax C IeJbi0 BHISIBJEHHS 3aKOHOMepHoCTeHd H oGyc-
JIOBJIEHHOCTH 3THX MpPOIECCOB M COCTABJSET COAEPIKAHHEe pEeKHM-
HbIX CTAallHOHApPHBIX HAOJIOAEeHUH.

IIpuMeHeHHe MeTOJNOB pEKHMHBIX CTalHOHAPHBIX HaGJI0LeHHH
MO3BOJIsieT pellaTh CAEAYOLIHe HHKeHePHO-reOJOTHYeCKHe 3afayH:
1) mosjyyaTh KayecTBeHHYIO H KOJHYECTBEHHYIO XapaKTePHCTHKH H
OlleHKY MNpOLECCOB H sSBJEHHH BO BPeMeHH; 2) yCTaHaBJ/JHBaTbh 3a-
KOHOMEpHOCTH Pa3BHTHA Pa3JIHYHBIX NPONECCOB H ABJEHHH H BHIAB-
JATb WX IMPUYHHBE, 3) NpeaynpeXAaTb NPOsIBJAEHHEe W pPa3BHTHE
KaTacTpoHUeCKHX H OMaCHBIX NpoIeccoB; 4) NPOrHO3HPOBATH pas-
BHTHE Pa3JIHYHBIX, H B TOM YHCJe ONACHLIX, NIPOLECCOB; 5) 0GoCHO-
BHIBATH HEeOGXOJUMble MEDONPHATHA 110 OXpaHe TeOJOTHYECKOH
CpeJibl.

BripensoTes ciaepyiouiHe BHAB PEeXXHMHBIX CTAalHOHAPHBIX Ha-
6mofenuii: 1) MeTeopoJiorduecKHe H THUApPOJOrHYeckue; 2) THAPO-
reojoruueckue; 3) reoTepMHyeckHe; 4) 3a jgedOpManHsIMH Macc
FOPHBIX MOPOJ (ONOJ3HeH, CKJIOHOB, OTKOCOB H T. A.); 5) 3a gedop-
MalHAMH H OC3ajJlKaMH COOpYKeHHH; 6) 3a pa3BHTHeM pa3JHUHBIX
9K30TeHHBIX NpOLEeCcCOB (3pO3HH, BhHIBeTPHBaHHS, abpa3Wu H T. 1.)
# OH3HYeCKHM COCTOSIHHEM FOPHBEIX NMOPOL.

B ocHOBHOM MeTOnbl peKHMHBIX CTAI{HOHAPHBIX HaGJIOAeHHHA HC-
NOJIL3YIOTCA NPH AeTajJbHBIX HHXKeHepHO-TeOJIOTHUECKHX HCCleoBa-
HHSX, OfHAKO B psijie CAyYyaeB OHH NPHMEHSIOTCH Ha MpejBapHTeNb-
HO¥ M JONOJIHATEJbHOH CTAJHaX H3BICKAHHH.

5. MeTonb reodM3nUeCKMX HCCIEIOBAHHH IO3BOJSIOT peuraTth
UeNHH psAjg 3ajay Kak B XOje HHXKEHEPHO-TEOJOTHYECKOH ChEMKH,
TaK W NIPH Pa3BelOYHBIX W ONBITHO-NOJEBHIX paboTax, a Takxke NMpH
PEXHMHBIX CTalHOHAPHBIX HaliiofeHHaAX. Bce 3TH MeToAnl OCHO-
BaHbl Ha M3YYeHUH Pa3JHYHBIX (H3HUECKHX TMOJel 3emiH,

B nmpakTHKe HHXKeHepHO-TeOJOrHYECKHX HCCJeJOBaHHH HIHPOKO
NPUMEHSIOTCS Teo(dH3HUECKHe MeTOABl: ajMeKTpHYeckue (B33, 3IT,
9K u ap.), ceficmuueckne (MOB, MIIB u ap.), rpaBuMeTpHUYECKHeE,
MAarHHTOMeTpHYECKHEe H sAepHBle. 3HaueHHe 3THX MeTOAOB B HHXKe-
HEPHOH reoJioruH MOCTOSTHHO BO3pacraer.

HauGosnbunit 3ddekt npuMeHeHHe reopH3HYeCKHX METOA0B NpH
HHXKeHepPHO-Te0JOTHYECKHX HCCJAeAOBaHHsiX AaeT B CAydYasgX CyLIecT-
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BeHHOH HEOJHOPOAHOCTH reOJOTHUECKOH Cpeabl 110 TeM HJIH HHBIM
napaMerpaM (BJAXHOCTH, IJIOTHOCTH, TPELIHHOBATOCTH H T. A.).
B HacTOsiiee BpeMst TakHe MeTOJbl HCCJAeAOBAaHHS TOPHHIX TOPOA
B HHXXEHEDHO-TCOJIOTHYECKHX HeJNIX NPHMEHSIOTCH KaK B IOJeBBIX,
TakK H B Ja6OPaTOPHBIX YCJOBHAX, MO3TOMY B HACTOSAILIEM INOCOOHH
paccMOTPeHHIO 3TOH TPYNNBl METONOB YyjAeJNeHO 3HauMTellbHOe BHH-
MaHHe.

6. Meronbl nabOpaTOPHBHIX HHIKEHEPHO-TeOJOrHYeCKHX HCCJ/e0-
BaHHA OObeJHHSIOT OYeHb MHOTNO HHCTPYMEHTAJbHBIX METOLOB HH-
JXKeHEePHO-TEOJOTHYECKHX HCC/AeAOBaHHH TOPHHIX NOPOX, NPOBOAMMBIX
C HCIO/b30BaHHeM pasJuuyHol amnnaparypul. IloseBoe H3ydeHHe
TOpPHBIX NOPOJ BCerja COMPOBOXKAAETCA JaGOPaTOPHBIMH HCCIERO-
BaHHAMH TPAaKTHYECKH TNMPH BceX BHAAX HHXKEHepPHO-T€OJIOTHYeCKHX
H3bICKaHHUH.

ITo n3yuaemoMy 0GbeKTy JaGOpaTOpHbie HHIKEHEPHO-re0JOTHYe-
CKHE MeTONBI MOXXHO NOJPasfesiHTb Ha:

MeTOAbl H3y4YeHHs KOMIOHEHTHOrO COCTaBa TOPHBIX MOPoa (XH-
MHYECKHE, PEHTTeHOBCKHe, ONTHYeCKHe, 3J1eKTPOHHO-MHKPOCKOIHYEe-
CKHe, xpoMaTorpadHuecKne, aacopGIHOHHbIE, TEpMHUECKHE H T.A.);

MeToJAbl H3YUEHHsi CTPOEHHs1 (CTPYKTYPbI H TEKCTYPHI) TOPHBIX
nopox (rpaHyJOMeTpPHs,, ONTHYECKHE, 3JeKTPOHHO-MHKPOCKOMHYEe-
CKHe, YJbTPa3BYKOBHE, JIOMHHECHEHTHBe, MarHUTHbBIe, ajcopO6iHOH-
Hble, DEHTTCHOBCKHE H LP.);

METOABl HCCJeJOBaHHS (DH3NYECKHX CBOHCTB TOPHHIX TOPOJX
(o6beMHO-BeCOBHE, 3JIEKTPHYECKHe, MarHHTHBIC, aKyCTHUeCKHe,
(UIBTPAaHOHHBE H 1P.);

MeToabl H3yueHHSI (DH3WKO-XMMHYECKHX CBOHCTB TOPHHIX TOPOJ
(TepMopHHaMHUYeCcKHe, aACODGIHOHHbIE, 3JE€KTPHUECKHe, TeH3HOMET-
puieckne, GUJAbTPALHOHHEIE H AP.);

MeTo/bl H3yUeHHS (H3HKO-MeXaHHYeCKHX CBOHCTB FOPHBEIX TOPO/.

Bo BropoM TOMe HacTosimiero MNOCOGHS 3KCIepHMeHTAaJbHbIe
Ja60paTOpHble MeTOABl HHXKEHePHO-TeOJOTHYeCKOro H3YyYeHHS Top-
HBIX NIOpPOA PaccMAaTpHBAIOTCS HMEHHO B TakoH mnocJegoBarelb-
HOCTH.

B rpymny metonos anasnorufi (reoJOruu4eckoro
NOoAO06Hus) OOBENHHAIOTCS METOALl HH)KeHepHO-F€OJOTHYECKHX HC-
CJeOBaHMH, OCHOBaHHble Ha CPABHEHHH H CONOCTABJEHHH H3yuae-
MBIX TPOHECCOB HJH fBJEHHH C yiKe H3YYEHHBIMH, HCIBITAHHHIMH
HIM UM TOROGHBIMH. Ilpu 3TOM 3akJ/wdeHHe 06 HHXKEHePHO-Te0JO-
THYECKHX VCJAOBHSX TePPHTOPHH, PAa3BHTHH TeX HJH HHBIX Ipouec-
COB H siBJeHHH, a TakxXKe YCJOBHAX CTPOHTE/bCTBA H YCTOHYHBOCTH
COOPYKEHHH JeslaeTCs Ha OCHOBE CpaBHEHHS C aHAJNOTHYHEIMH YyC-
JIOBHAMH, H3yUeHHbIMH paHee. TakuMm o6pasoM, n060e COOpPYXKEHHE,
BO3BeJleHHOe B ONpeje/leHHBX HHXKeHePHO-Te0JOTHYECKHX YCJIOBHSAX,
C TOYKH 3PEHHS re0JIOTHUECKOTO NONOGHS ABJAECTCH IKCIIEPHMEHTOM,
KOTOPBIH JOJIXKEH H3y4aThCcsl HHIKEHEPHO!l reoJIOTHeHd, o60ramars
ee TeopeTHUYECKHe OCHORBI U NPAKTHUECKHH OTBIT.

Meroabl aHaJIOTH{i HCNOJB3YIOTCS B PA3JHYHBIX MOAHGHKAIHAX:
«CpaBHHTeJ/bHO-TeoNorHYeckn#» (no U'. C. 3oJorapesy); npupon-
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HbIX aHaJjoros (mo JI. B. P0o30BCKOMY); HHXKEHEPHO-Te0J0rHYECKHX
aHajoru#i (no H. B. Konomerckomy).

[IpenMyluecTBOM 3THX METOAOB SBJSAETCH TO, YTO OHH NO3BO-
JAIOT 0XapaKTePH30BaTh PA3NIUUHBIE CJIOKHBIE HHKEHEPHO-TeOJOorH-
YeCKHe SIBJEHHS B 11eJIOM KakK pe3yJabTaT JeHCTBHA He OJHOTO,
a MHOrux ¢axkTopoB. OQHAKO OHH HMEIOT OMNpejesieHHbie Npefennl
MPUMEHHMOCTH H CTeleHb TOYHOCTH. YCIellHOe NMPUMEHEHHE MeTO-
JIOB aHaJIoru# TpebyeT cClielHajbHBIX HaOGJIOJeHHH MO AOCTATOYHO
60JbIIOMY YHCJAY OGBEKTOB, OGOGILEHHS OHbiTa CTPOHTENBLCTBA H
BBICOKOH KBaMuUKauUHH HHXKeHepa-reojora. MeTrolHKa JaHHHX pa-
GOT NPHBOAHTCS B PA3JHYHBIX CHELHAJIbHbIX HHXKEHEPHO-TeoJornye-
CKHX PYKOBOJACTBAX M B HACTOSAIEM MOCOGHH He paccMaTpHBaeTcs.

pyninia MeTO/OB HHXEHEPHO-TEOJNOTHYECKOTO MO-
JeJHPOBAaHHSA BKIOYaET METOABI, CYUHOCTb KOTOPBIX COCTOHT
B MOCTPOEHHH MOJeNU H3Y4aeMOro NMPHPOAHOTO 06beKTa, Ipouecca
HJH IIPOEKTHPYyeMOro coopyKenusi. Mx MoXHO NoApasnelHTb Ha
MeTOJABl JIOTMYECKOTO H BElIeCTBEHHOTO MOAEJUPOBAHHSA, KOTOpHIE
HCHOJIb3YIOTCS KAaK B MOJIeBHX, TAK H B J1a60PaTOPHBIX YCAOBHSIX.

[IpunsiTo BBHIAENATH CJAeldyIOllHe BHAbI MOJACAHPOBaHHA: 1) of-
THYeCKOe; 2) ¢ KBHBAJEHTHLIMH MaTepHajlaMH; 3) MexXaHHUeCKHX
jgedopManuil Ha uwentpudyrax; 4) rHApaBIHYeCKOe; D) THAPOXHMH-
yeckoe; 6) ¢GH3HKO-XHMHUecKOoe (HampHMep, MPOUECCOB BHIBETPHBA-
HHA) H Ap. B pesyabTaTe HCHHTAaHHS NOCTPOEHHHIX MOAeJell CyAsT
0 MoJej#pyeMblx 06BbEKTaX HJH Opoueccax U MOJAy4alOT HX Kauye-
CTBEHHYIO HJIH KOJHYeCTBEHHYIO XapakTepHCTHKY. OCoGeHHO mep-
CHeKTHBHO MPHMEHEeHHe MOJeJHPOBAHHA TPH H3YYEHHH HaTlPSKeEH-
HOTO COCTOSIHHA H Pa3BHTHsA aedopManuii B MaCCHBAX TOPHBIX IO-
pON H OPH OlleHKe TOTO HJIH HHOTO (aKTOpa HJH [eQJOTHYECKOro
iIBJIeHHs B COBOKYMHOCTH. OJHAKO 3TH METOJbl TaK)Ke HMEIOT ompe-
HesieHHBHIe OrpaiHdeHuda. MeTogHKa HX HMCIOJIb30BaHHS B HHIKEHep-
HO¥ TeoJIOTHH paccMaTPHBAeTCHd B CHeUHAJbHOH JHTepaType.

B rpynny pac4YeTHO-TEOPETHUYECKHX MeTOAOB 00%b-
eAHHSIOTCS pa3JHYHble MaTeMaTHYeCKHe MeTOJbl, OCHOBaHHHE Ha
MaTeMaTHYeCKOH 06paboTKe KOJHYeCTBEHHOH HHGpOpMauuu 0 pas-
JHYHBIX HMHXKEHePHO-TeOJOTHUECKHX Mpoueccax M sIBJIEHHAX, CBOH-
CTBaX H COCTOSIHHH TOPHBIX MOPOA H T. A. B mocjeanee spems I1LH-
POKOe - pacnpocTPaHeHHe PacUYCTHO-TEOPETHYECKHE MeTOAbl MOJy-
yajoT GJarofiapsi HHTEHCHBHOMY HCIIOJIb30BaHHi0O DBM pas peure-
HHSI Pa3JIMYHBIX HHKEeHePHO-TeOJOTHYeCKHX 3a4ay.

Metonbl 310% rpynnmel HOAPOGHO PACCMATPHBAIOTCH B HACTOM-
meM n0COOGHW TVIaBHHIM 06Gpa3soM MPHMEHHTEJbHO K H3YYEHHIO
CBOHCTB TOPOL.

B cBA3H ¢ TeMm, yTO B MOCOOHH 6OJIbIIOE MeCTO yJeJeHO 3KChe-
PHMEHTAJbHBIM (HOJA€EBbIM H JaGOPATOPHBIM) METOJAaM HHKEHEPHO-
reoJIOTHYECKOTO H3YYeHHsS TOPHBIX MOPOA, HeOGXOAHMO KpaTKO pac-
CMOTpPETh HEKOTOpble BONPOCH METOJO0JNOTHH HHIKEHEPHO-reoJoruye-
CKOTQ 3KCHEPHMEHTA.
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