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IIpepucnoBue

KommyHuctHueckass naptusi u COBETCKOE MPaBUTENLCTBO YAe-
JISIOT OTPOMHOE BHHMaHHe PAa3sBUTHIO HePTHHOH U rasoBOH NMPOMbILI-
JIEHHOCTH, BO MHOIOM ONpelelsiiolled yCTOHUHBEIH TNMOIBbEM 3KOHO-
Mmuku CCCP.

PasputHe HepTSAHOH M ra3oBOH NPOMBLILIIIEHHOCTH B MOCJEAHHE
JecATH/IeTHA XapaKTepH3yeTcs psiloM HOBBIX TenAeHuui. Cpenn
HHX MOXHO OTMETHTb TEeHIEHLHIO YCKOPEHHOTO Pa3BHTHSA ra30BoOil
OTpacJ/ii, B pe3yJbTaTe 4ero rofoBas Jo6blua rasa B CTpaHe OpH-
6.MiKaeTcsl K rofloBOH A0ObYe HedTH. B oTnHuMe OT mpexHHUX JeT,
KOrJla OCHOBHYIO J06bl4y rasa obecrneydBaJjqu UYHCTO Ta3oBHIE 3a-
JieXKH, pe3Ko BO3pacTaeT [0Js Ta30KOHJAEHCATHBIX 3aJjexel M 3a-
Jexel ¢ HedTAHBIMH oTOpoukaMu. OTciofa cleAyeT HeOGXOAMMOCTh
6oJiee 1eTanbHOrO re0JIOrONPOMBICJOBOIO H3YYEHHS MeCTOpOK/e-
HHH, KOTOpble CAykaT 06'beKTOM A06bIUH rasa.

Hasi HedTAHON NPOMBIILIJIIEHHOCTH XapaKTePHO MOC/eN0BaTENb-
HOe BCTYIIJIEHHe MHOTHX 3aJiexeil HepTU B CJOXKHYIO MO3LHII a3y
pa3paboTku, Koraa GoJjiee MOJIOBHHBI 3aM1aCOB H3 HHX yiKe OTOOpaHO
M H3BJeYeHHe OCTaBIIMXCS 3amacoB TpebyeT 3HAYHUTENbHO GOJbIIHX
ycuinii. OGbeKTHBHO CTAHOBHTCSI Bce MeHee GJaronpHSATHOR TeoJo-
rONpoMBICJOBAs XapaKTepHCTHKA BBOJAUMEIX B pa3paboTKy HOBBIX
3agexefi HepTH. Cpeld HHUX BO3PACTAeT YAENBbHBIA BeC 3aJexel
C BBICOKOH BSI3KOCTbIO He(TH, C BeCcLMa CJOXHBIM T€0JIOTHUECKHUM
CTPOEHHEM, C HU3KOH (PUIABLTpyIOlIel CINOCOGHOCTBIO MPOAYKTHUBHBIX
IIOPOJA, a TaKXKe INPHYPOUYEHHBIX K OOJblIMM rAyGHHAM ¢ YCJIOK-
HEHHLIMH TEepMOAHHAMHYECKUMH YCJOBHAMU, K UWenabdam Mopeii
u T. 4. Takum 06pa3oM, U Ha CTaphlX M Ha HOBBIX 3aJieXXax BO3pa-
cTaeTr JoJfA TaK Ha3blBaeMbIX TPYAHOHU3BJIeKaeMBIX 3anacoB HedhTH.
CoOTBeTCTBEHHO pacLIUPSETCST apCceHas MEeTOAOB pa3paboTKu Hed-
TAHBIX 3ajexell. Ecau B nocienuue yeToipe AECATHJETHS B Kaue-
CTBe areHTa, BHITeCHSOUlero HedTh H3 IJACTOB K CKBAaXKHHAM, MpPH-
MeHsiach BOAA M HCKYCCTBEHHOe 3aBOJHEHHE I1acTOB ObLJIO
TPaJHLHOHHEIM METOAOM pa3paboTKH, TO B HacToslllee BPeMs HCOG-
XOJMMO [pHMEHeHHe W JAPYrHX METOAOB Ha HHOH (H3HKO-
XHMH4eckolf ocHOoBe. IMeHHO nmoaToMy B «OCHOBHBIX HampaBJeHHSX
3KOHOMHYecKoro W coumaspuoro passutis CCCP ua 1981—
1985 roawl u na mepuox o 1990 roma» mMpeaycMOTpeHO «pacllH-
PHTb TIpUMEHEHHe HOBBIX METOLOB BO3AeHCTBUSL Ha HedTAHbIE
MJacTbl U YBEJHYHTbL 3a CYET 3TOr0 H3BJeueHHe HedTH H3 HeaAp>.

Takum o06pa3oM, 06beKTHBHBIE TEHIEHLUHUH Pa3BUTHHA HedTAHON
M rasoBOd NPOMBIIIJIEHHOCTH TpebyloT Bce 6oJiee AETAJbHOIO M
AU depeHIHPOBAHHOIO IPOMBICJIOBO-T€0JOTHUECKOr0 H3Y4YeHHS 3a-
Jexel Aas HayyHo o6GOCHOBAHHOTO BBIGOpa METOJOB BO3JeHCTBHUSA
Ha NPOAYKTHBHbIE MJACTHl, PallMOHAJBHLIX CHCTEM pa3paboTKH, oM~
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THMaJIbHBIX KOMIJIEKCOB MEPONPHATHH 1O KOHTPOJIO H DPeryJupo-
BAHHIO TPOLECCOB H3BJeueHHs HedTH M rasa. OcobeHHO GoJiblioe
3Hayenre NpHOOpPETAaIOT HCCJeAOBaHHS MO KOHTPOJK 3a paspabor-
KOl Ha BCEX €e CTaJHsX.

CnenuaJuCcThl, OCYUIECTBJSIOUIHE  MPOMBICJIOBO-T€OJIOTHYECKHE
HCCAe0BaHH A, HOJKHEL BJaleTb MeTOAAMH MOJaYy4YeHHs, 0600111eHHs,
aHaJau3a pa3HocTOpoHHel uHdopMaLMH o 3ajgexax. IIpu stom 3a-
JieXKb HePTH AOJXKHA pPacCMaTpPHBATHCS B BHIE CHCTEMbl HECKOJIb-
KMX B3aWMOCBSI3aHHBIX YpOBHell, M3yuaeMblX Ka*KAbli CBOMM KOMII-
JIEKCOM METOMOB.

VKasauHble TEHAEHUHH W BbITEKAIOLIHe H3 HHUX 3aJayH HalIJH
oTpa)KeHHe B H3MeHeHHOH nporpamme kypca <«Hedrerasonpombic-
JoBasi TE€OJIOrHSl U TeoJIOTHUeCKHE OCHOBBI Pa3paboTKH MeCTOPOXK-
deHdit HedTH W ra3ar» Aaf CTYAEHTOB, OOYYaOILHXCA MO ClelHalhb-
Hoctu 0103 «I'eostorus m pasBeaka HedTHAHBIX H Ta3oBbiX MECTO-
poxAeHH» B He(TAHBIX By3aX M Ha HedTAHbIX QaKyabTerax,
KoTopasi yTBepKAeHa MHHHCTEPCTBOM BBICIIETO H CpPeJHEro CrhelH-
aapHoro obpasoBanug 6 gekabps 1982 r. Hacrosuinii yueGHHK MOA-
TOTOBJIEH B COOTBETCTBHH € 3TOH HOBOH MNpPOrpaMMOM.

B ormsxuue OT nmpouwljbiX H3ZaHHH B HOBOM yyeOHHKe CyLlLecT-
BEHHO paclUHpeHbl pasie/ibl, NMOCBSLIEHHbIe BONPOCAM AETaJIbHOTO
H3y4yeHHs 3anexell 10 pa3paboTKH M B Opolecce pa3paboTku, reo-
JIOTHYeCKOro 060CHOBAHHMS CHCTeM pa3paboTKH M TeXHOJOTHYECKHX
MepONpHATHI MO ynpaBJieHHio MpoileccaMu pa3pabo.kH. [Ipu 3ToM
fJlaBHO€ BHHMAaHHe COCPEIOTOYEHO Ha METOJHYeCKOH CTOpOHEe
3THX BONpPOCOB. B cBfiau c orpaHHueHHHM O0beMOM yueOHHKA H3
Hero HCKJUYeHO OMNUCcaHHe NMPAKTHYECKHX MPHEMOB MO KOHTPOJIIO 3a
OypeHueM M 3KCniyarauuei ckBaxkuH. OHO NepeHeceHo B MeTOAHYE-
CKHe PYKOBOJACTBA 1O yuyeOHOM U MPOHU3BOACTBEHHOH NPAKTHKAM.

YuyeGHHK MOKeT OLITh MOJe3eH TaKxXe ClMelHaJHCTaM [POH3BOA-
CTBEHHBIX M HaYYHBIX OpPraHH3alHH, 3aHMMAOLIMMCH MPOMBICJOBO-
Te0JOTHYeCKHMH HCCIefOBaHHSAMH.



Beenenue

HedTanas um rasoBas oTpacii NPOMBIULIEHHOCTH 3aHHMAIOT OXHO
U3 BelylIluX MecT B HapoaHoM Xxossiiictee CCCP, B 3HauuTennuoii
Mepe cmoco6CTBYs Pa3BUTHIO APYTHX oTpaciel U omnpegensia o6-
WU ypoBeHb HAayYHO-TEXHHUYECKOro Iporpecca, a TeM CaMbiM H
6J1arococTosiHHe COBETCKOro obliecraa.

Ilepen pa6oTHHMKaMH He(dTSHOH H ra3oBOH NPOMBIIIJIEHHOCTH
rnoctaBJieHb! 6oJgbline 3ajayd JajbHedmero pocra A0ObIYH HedTH
M rasa B cTpaHe, GoJee MOJHOTO HCIOJb30BAaHHS HEAP, ONTHMAJb-
HOTO COYeTaHHs] YCHJHH, HaNpaBJIeHHHX Ha OCBOEHHEe NepCHeKTHB-
HHIX palHOHOB M Ha MaKCHMAaJbHOe HCHOJNb30BAHHE HEApD B CTaphIX
HedTerazonobuiBalolinx pafioHax. B pemenun 3THX 3ajmay 3HAUYH-
TeJBHYIO pOJib HTpaeT reoJioruyeckast cjayx6a, 3aHHMalollascs no-
HCKaMH, pa3BeJKOll H reoJorumueckuM obecneyeHueM pa3paboTKy
He(TSAHLIX H Tra30oBbIX MECTOPOK/IEHHH.

IIpoMeic/IOBO-TeosiOTHUECKAS CJAYyx0a, 3aHHMawlas GoJblioe
MeCTO B TreO0JIOTHYeCKOH cJyx6e B leJioM, AefiCTByeT B MHHHCTEp-
cTBax HeTAHOH M ra3oBoll MPOMBILIJIEHHOCTH, HA HedTerazono0H-
BAIOUIHX NPEeANpHATHAX, B HAYYHO-HCCJEA0BATENbCKUX U MPOEKTHBIX
OpraHH3alHAX, OCYLIeCTBJASIIOUIHX HOPa3BEAKY, NMPOEKTHPOBAHHE H
pa3paboTKy HepTAHBIX H Ta30BHIX MecTopoxAeHUU. Dopmupyercs
U TIOMOJIHSIETCA 3Ta cAyXKOa rJaaBHHIM 006pasoM 3a CUET HHKEHEepOB-
reoJIOTOB, BHIyCKaeMBIX He(dTerasoBbHIMH BY3aMH CTpaHBI.

B cooTBercTBUHM ¢ 3amauaMi, onpeleseHHBIMH THNOBBIM «Iloso-
XKEHHEeM O BeJOMCTBEHHOH TreoJiorHieckoil cayxbe», NMPOMBICJAOBO-
reoJiornyeckasi cyiyx6a COBMeCTHO C JIPYTHMH BHIAMH BEXOMCTBEH-
HOH reoJIOTHYeCKOH CJAYXKOBI NMOCTOSAHHO KOHTPOJIHPYET COCTOSIHHE
chIpbeBOd 6a3bl M 0OecNeyeHHOCTh NPEXNPHATHS 3amacaMHu HedTH K
rasa, aHaJu3HpyeT JdaHHBIE 10 3TOMYy BONpOCcy H paspabathiBaeTr
NpeNJ0XeHHs N0 YKPelNJeHHIO ChipbeBOl (Ga3bl, CBOEBPEMEHHO Mpo-
BOAHT ZOPa3BellKy MECTOPOXKIEHHH B 1eJfIX YTOUHEHHS KOJHYECTBa
H KayecTBa 3amacoB He(dTH, rasa H cogepKalllUXCAd B HHX KOMMOO-
HeHTOB. OTta cayx6a H3yyaeT TOPHOTEXHHYECKHe, THIPOTeoJIoruye-
CKHe W JpyrHe ycJOBHAI pa3pabOTKH MeCTOPOXKJAeHHil, OTBeuaeT 3a
MOJIHOTY TEeOJIOTHYECKOro H3yUeHHS HeAp TPH MNPOMBIULJIEHHOM OC-
BOEHHH H 3KCIJIyaTalHH MECTOPOXKAEHHH H NOA3EMHBIX XPaHHJHIL
HedTH M rasa, OCylIecTBJSET KOHTPOJb 3a BBHINOJHEHHEM TpeGoBa-
HHH 1O oxpaHe HeJAp, 3a HauboJiee MOJHBIM H3BJIEUEHHEM H3 HeIp
He(dTH, rasa ¥ MONYTHBIX KOMIIOHEHTOB, 32 HeJONyllleHHeM Bbi6O-
poOuHOH pa3paboTKH 6GoraThlX ydacTKOB MecTopo:kAeHuil. IIpomeic-
JIOBO-reoJlorHyeckass cayx6a paspabaThiBaeT NpensONEHHS MO CO-
BEDIIEeHCTBOBAHHIO METOJOB TIe0JIOrHYeCKOro H3yueHus paspabathi-
BaeMbIX MeCTOPOXAEHHH, KOHTPOJHpPyeT paboTy H COXPaHHOCTh
CKBaXHH, YCTAaHOBJICHHBI MOPANOK JHKBHAALHUH CKBAaXHH, HEe NOX~
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JexXalluX HCmoab3oBaHuilo. OHa BeNeT YYeT COCTOSHHSI M JABHXKe-
HHUf 3amacoB HedTH W rasa, MOATOTABJIHBAET CNHCAHHE B YCTaHOB-
JeHHOM TopsAAKe ¢ 6ajaHca 3anacoB HedTH U rasa, He NIOATBEp-
IHBIIKXCA TNpH JAOpa3BelKe H pa3paboTke MecTopoxkAeHuil. B ee -
¢YHKIUHM BXOAMT MONONHEHHE H obecleyeHHe COXPAHHOCTH reoJio-
rONpPOMBICJIOBOH JOKYMEHTAIlMH, KepHa, Mpo6 MoJe3HBIX HCKOMae-
MBIX M JPYTHX MaTepHa/OB, KOTOpble MOryT OLITh HCNOJb30OBAHbI
npu JajbpHeiilieM u3yueduu HeAp. I[IpoMblicsioBa-reojiornueckas
cnyx6a yqyacTByeT B COCTaBJEHUH NMPOEKTOB ONBITHOH, OMBITHO-MPO-
MBILIJIEHHOH 3KCNJyaTallH, TeXHOJOTHYECKHX CXEM U NPOEKTOB pas-
paGOTKH MeCTOpPOXKJAeHHH M MOA3EMHBIX XpaHHJHIL HeDTH W rasa,
B aBTOPCKOM Haj3ope 3a peasnH3auueld NpPOEKTHHX pelleHHHA, B pa-
60Tax Mo aHaJH3y pa3paboTKH M OOOCHOBAHHIO MEPONDHSATHH IO
yNpaBJEHHIO NpoieccoM pa3paboTKH, B IJIAHHPOBAHHH JOOBIUH
He(TH UM ra3a. B ee 0643aHHOCTH BXOJST OpPraHH3alus W MpoBeje-
HHe IIMPOKOTO KOMILIeKca Ha6gaiofeHHH 3a paboTofi CKBa>XHH H
NJacTOB NPH IKCINIyaTAllHH MeCTOPOXKIEHUS.

[To Mepe «crapeHHa» HedTerasoBOH NPOMBILIJIEHHOCTH CTPaHbI
W pacuiMpeHHs ee reorpaduu 3ajJayd MPOMBICIOBO-Te0JOTHIECKOH
cayXKOB, KaK M DOACTBEHHHIX CJYyXK6, Bce Oojee YCJHOKHSIOTCH,
COOTBETCTBEHHO Pa3BUBAIOTCA U COBEPIUEHCTBYIOTCH METOABI HcCJie-
noBauuii. IlosToMy TpeboBaHusl K 3TOMH cJyy:K6e HelmpephHBHO BO3pa-
crator. Crmeunajuctsl B 06J1aCTH NPOMBICJAOBOH Te0JOTHH AOJXKHBI
obnanate 60JBIION HAayYHO-TEXHHYECKOH 5pyAulHed, 10CTaTOUHBIMH
3HaHUAMM B 06JaCTAX reoJIOTHH, MOA3EeMHOH MeXaHHKH KHAKOCTeH
H rasa, 6ypeHHs] CKBaXHH, TEXHOJIOTHH U TEXHHKH Pa3pabOTKH Me-
CTOPOK/JIEHHH, reopH3HUECKUX H THIAPOAMHAMHYECKHX METOAOB HC-
CJIeflOBAHNSA CKBAXHH H TJIACTOB, MOJCYeTa 3anacoB He@TH H rasa,
JKOHOMHMKH, MaTeMaTHYeCKHX MeTOJOB 0OpaboTKH TreoJIOTHYEeCKHX
LaHHBIX W Ap.



Paspen nepBhuiid

HE®TETA3OITPOMbBIC/IOBAS
FEOQJIOTHSA KAK HAYKA
U EE 3AIAUYH

I'masa |

HCTOPHA PABBUTHA
HE®TETA30NPOMDbICJIOBOM 'EOQJIOTHH

§ 1. ONPEJEJEHHE HE®TETA30NPOMBICJIOBOA TEOJIOTHU
KAK HAYKH H EE 3HAYEHHE

MecTopoXKAeHHS H 3afeXKH HepTH HTra3za Kak 06b-
€KTbl HAPOAHOXO3SIACTBEHHON AefATeJbHOCTH. Bul-
COKHH ypoBeHb J06bIYM HedTH M rasa B Halllelf cTpaHe cTaj BO3-
MOXKHBIM B pe3yJibTaTe yCleXOB I'e0JIOTOPa3BeOUYHBIX paboT, passu-
THS TEODHH TNPOEKTHPOBAHHS H COBEPUIEHCTBOBAHHUA IMPAaKTHKH
pa3paboTKH He(dTAHBIX, Ta30BBIX M Ta30KOHAEHCATHBIX MECTOPOXK-
Jenufi. Bosbuioe 3HaueHHe MPU 3TOM MMeeT YJYYINEHHE HCMIOJAb30~
BaHUA NMPHUPOAHBIX pecypcoB. C 3To#l Touku 3peHusi npobjema yse-
JIHUEHHUSI pecypcoB HedTH M rasa J0JKHAa pelaTbCA 3a CYeT He
TOJBKO HapalllMBaHUS YHCJA MECTOPOXKAEHHH 3THX MOJIE3HBIX HCKO-
naeMblX, HO U YBeJHUEHHUS H3BJEKaeMblX 3alMacoB, T. €. 3a CyeT
yMeHbIUeHHsl NOTepb HedTH H rasa B HeApax Ha pa3pabaThiBaeMbIX
MEeCTOPOXAEHUSX.,

CrelloBaTenbHO, MPH BOBJIEYEHHH MECTOPOXKAEHHA HedTH, rasa
WJIH Ta30KOHAEHCATa B 3KCIJyaTalHIoO ero HeOOXOAHMO paccMaTpH-
BaTb B KayecTBe He TOJBKO €CTECTBEHHOrO TeO0JIOTHYECKOro 00b-
€KTa, HO M o0O0beKTa HapOAHOXO3SHCTBeHHOH JAeATenbHOCTH. [lo-
3TOMY K MECTOPOXK/JAEHHAM U 3aJjekaM HedTH M rasa IHy:KHO NOILXO-
IHTb C TPeX TOYEeK 3peHHH.

Bo-nepBeix, 3anexu yraeBopoponos (YB) caemyer pacematpu-
BaTb B CTaTHYECKOM COCTOSIHHH KaK TNPHPOJHBIE TeO0JIOTHUCCKIEe
06bekTHl. llesblo Takoro Moaxofa sBASiIETCS TEXHHKO-3KOHOMHUYe-
CcKkoe 060CHOBaHHe HAPOAHOXO3AHCTBEHHOH LEHHOCTH 3aJieXH H Mo-
JiydeHHe HeoOXOAUMON HH(OpPMAauUMH LJs NPOEKTHPOBAHUA pa3pa-
GOTKH Ha OCHOBe MOJACYeTa 3alacoB M OLEHKH MOTEHUHAJbHOH Mpo-
AYKTHBHOCTH CKBaXKWH W IJIACTOB B TEXHOJIOTHYECKOH cXeMme HJIK
MpoekTe pa3paboTKH.

Bo-Brophix, 3aqexu YB cJaeayer paccMaTpuBaTh B JHHaMHye-
CKOM COCTOSIHMH, TaK KakK B HUX NPH BBOJE B 3KCIJIyaTalHIO HAUH-
HalTCs Npouecchl ABHXKEHHA He(pTH, raza H BOAH K 3a60aM A0O0HI-
BaOUIUX H OT 3a60eB HarHeTaTeNbHbIX CKBaXHWH. [IpH 3Tom oue-
BHAHO, YTO OCOOEHHOCTH OHHAMHKH 00beKTa OO6YCJOBJHBAITCA HE
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TOJIbKO €CTECTBEHHBIMH [€0JIOTHUECKMMH CBOHCTBAMH 3ajexu (T. e.
CBOWCTBAMH B CTaTHYECKOM COCTOSIHMH), HO H XapaKTepHCTHKaMH
TeXNHYeCKOH cHCTeMbl (T. e. cHCTeMBbl pa3pabOTKH), KOTOpHIE yCTa-
HaBJHBAIOTCS MpPH TNPOEKTHPOBaHMM pa3paboTkH. Jpyrumu cio-
BaMH, 3aJjexp HedTH HJW rasa, BBeleHHAsa B pa3paboTKy, mpel-
craBjsieT co6OH HepaspblBHOE 1lesioe, COCTOsIlllee YXKe W3 JBYX
KOMIMOHEHT: TeoJIOTHYeCKOH (caMa 3aJjeXb) H TeXHHUeckoH (TexHu-
yeckas cHCTeMa, 3aMPOEKTHPOBAHHAR JJIS 3KCIJIyaTallHH 3aJiekH).
3To uesoe Ha30BeM reosoro-rexuuueckuM kommiaekcom (I'TK).

B-TpeTbux, 3anexu YB craedyerT paccMaTpHBaTb KaK OOBEKTHI
HaPOJHOXO03HCTBEHHOH NEeATENbHOCTH, MOCKOJBbKY XapaKTepPHUCTHKH
TexHnuueckoii komnoHeHThl I'TK (paccrosiHMe MexKIy CKBa’KHHaMH,
HX pa3MelleHHe, 3a60iHble JaBJEHHS M T. I.) ONpeAeJAIOTCA 0CO-
OEHHOCTAIMH M XapaKTEPHCTHKAMH TeOJOTHUYeCKOH KOMIIOHEHTH
(BHYTpeHHHM CTpOEHHeM 3aJiexKH, CBOHCTBaMH MOpOA H GJIOHIOB
M T. I.), T. €. MOCKOJbKY TeXHHKO-IKOHOMHUYCCKHE MOKa3aTenH CH-
CcTeMbl pa3paboTKH 3aJIeXXKH 3aBHCAT OT Te0JIOTHUECKHX YCJIOBHH.

Jas uzyuenus sagexelt ¥YB ¢ Tpex Touek 3peHus Tpebyercs on-
peleseHHas HHpOpMaLHUsA, a CJAeJ0BaTeJbHO, U NpPOBeAeHHEe CIelH-
ajbHBIX paGoT AaA ee nojdydyeHus. [Ipu noaxome K 3ajlexXu Kak
K CTaTHYECKOMY TeoJIOTHUECKOMY O0BeKTy HCMoJib3yeTcs HHpopMma-
IHsl, MOCTynamas B pe3y/bTarTe pasBelkH, a TaKxke NpH pa3bypH-
BallMM 3aJleXKH 1O 3aNpOEKTHPOBAHHOM 3KCIVIyaTaUHOHHOH CeTH
CcKBa)KHH. PaccmorpeHHe 3ajeXxu B AMHAMHKe OCYILECTBJseTCA Ha
OCHOBE CneyHaJbHbiX HaOJIOAeHHH ¥ 3aMepoB B AOOBLIBAIOWIHX, HATr-
HeTaTeNbHbIX, HaBMI0AaTeNbHBIX, KOHTPOJbHBIX H APYFHX CKBaXH-
HaX, @ TaKxXe Ha TMOBEPXHOCTHBIX HHMKEHEePHO-TeXHHYEeCKHX OOBeK-
Tax. BuusiHHe reoJoruyecKux YCJIOBHIt Ha TeXNHKO-I3KOHOMHYeCKHe
XapaKTePUCTHKH CHCTeMbl pPaspalOTKH onpejensercsas NyTeM aHa-
Jif3a pe3yJbTaTOB CrelHaJbHBIX re0JOrHYeCKHX HccJeloBaHHi, po-
BeJIeH!sl OMBITHBIX paboT u 0600LIEHHA ONMbITAa Pa3paboTKH.

Takum o6pasomM, NOAXOX K 3aJsieKH HepTH HJH rasa. Kak K 00b-
€KTy HapOJHOXO0351CTBEHHOH J[esATe/IbHOCTH CYLIECTBEHHO OTJIHYa-
eTcsl OT MOAX0JA K 3aJieXXM KakK K 1leJIH MOHCKOBbIX padorT.

Onpenenenve HedpTerasonNnpoOMBICJIOBOH reoJo-
ruu. Mayuenue 3anexeit HedTH, rasa HJH Ta30KOHJeHcaTa Kak
06GBEKTOB HAPOJHOXO3AHCTBEHHOH AeATeJbHOCTH TpebyeT OOJbIIHX
3aTpaT BPEMEHU U CPEICTB HA MpOBefeHHe CHelHaJbHbIX Habaone-
HHA M HCCJIefOBaHHH KaK B mpolecce NMOATOTOBKH 3ajexed K pas-
paboTKke (B mpouecce pa3BeAKH), TaK WU NPU peaU3alUd yTBEpXK-
IIeHHBIX CXeM MJH TpOeKToB (NpH AopasBelKe, MNPOMbILIIEHHOM
pa30ypuBaHHM M peryJupoBaHHH pa3paborku). PannonajbHOoe HC-
0/1b30BaHHE BbiAeJASIeMbIX AJS 3THX LeJjeH CPEeACTB SBJAETCH 3a-
Haueil Goabioil rocyaapcTBeHHoOH BaxkHocTH. OnpejeseHHe Hanpas-
JIEHH# pasJHyHbiX paboT M HccaeqoBaHHi, BEIOOp MeTOIO0B aHaJH3a
u 0600eHns HHOpMaLUH, COOTBETCTBYIOLIHX LeEJSM H 3ajadyam
paboT,— o6beKTHBHBIE yCJIOBHS MOJydYeHHs HaHOoJee AOCTOBEPHBIX
npeAcTaBJeHHH O 3ajeXkax M I[IPOTEKAIUIHX B HHX TpoLeccax,
a cjaeloBaTeJbHO, U MNOBBLILICHHS 3((PEKTHBHOCTH MNPOEKTHPYEMBIX
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CHCTeM DPa3pabOTKH M MepONpHATHH MO peryJupoBaHHIO paspa-
60TKH.

Uccnenosaunem sanexeil HedTr, raza U ra3okonIeHCaTa C yKa-
3aHHBIX TOYEK 3PEHHs M pElIeHHeM COOTBETCTBYIOUIMX HAYUYHBIX H
MpaKTHUECKHX 3aJa4 3aHHMAETCS TreoJIorHYecKast HayKa, MOJYYHB-
I1asg B-OTEYECTBEHHOW JiMTEpaType Has3BaHHe HedTErasoNmpoOMBICJIO-
BOH TeoJIOruH.

HedrerasonpoMbiciioBast reosiorusi — oTpacab TeOJOTHH, 3aHHU-
Mawoulasics JeTaJbHBIM H3yYE€HHEM MeCTOpPOXKAeHH H 3aJexeit
HeTH W rasa B HaA4aNbHOM (eCTECTBEHHOM) COCTOSIHHH M B Ipo-
necce pa3paboOTKH A/ ONpefeNeHHS HX HaPOAHOXO3AHCTBEHHOTO
3HAYeHHS! H PAalHOHAJbHOrO HCIOJBL30OBAHHS HEAp.

Taknum o6pasoMm, 3HaueHHe HedTErasoNnpOMbBICIOBOH TeOJOTHH
COCTOMT B 0600LIEHHH H aHaJH3e BCECTOPOHHEH HHOPMAaUHH O Me-
CTOPOXKIEHUSAX M 3ajleXXaXx HedTH W raza Kak o6beKTax HapoaHO-
XO3AACTBEHHON JeATEeNBbHOCTH C LIeJbl0 [e0JJOTHYECKOTO OGOCHOBA-
HHs1 HanboJsee 3(PPeKTHBHBEIX CMOCOGOB OpPraHU3alMH 3ToH AesTeNb-
HOCTH, obecleyeHHsl PalHOHAJbHOTO HCIOJb30BAHHS U OXPaHbl HEAP
H OKpYyXKamlllei cpennl.

§ 2. OCHOBHBIE NEPHO bl PA3BBHUTHSA
HE®TETA3OMPOMDbICJIOBOH TEOJIOTHH.
POJIb COBETCKHUX YYEHBIX H HH)KEHEPOB

B pasuTHH HedTerasonpoMbICIOBOH T'eOJIOTHH, HEPAa3PLIBHO CBSI-
3aHHOM C DasBHTHEM TEOPHH W INPAKTHKH pa3paboTKu HedTAHBIX,
ra3oBBIX H Ta30KOHAEHCATHBIX MECTOPOXKIEHHH, MOXHO BBLILEAHTDL
HECKOJIbKO MEepHOI0B.

Iepsoui nepuod — ot 3apokAeHUst HeDTAHON MPOMBILINIEHHOCTH
Jo 1918 r. B artor mepuon no6eiua HedTH B PoCcHM MOUTH MOJIHO-
CTbIO OblJa cocpefoToYeHa Ha AmMIepoHCKOM M-0Be M B Matikon-
ckom pafione. lo 1871 r. (opuunanbHas nata BOSHUKHOBEHHS Hed-
TAHOH MPOMBIIIJIEHHOCTH B PoccHH) TeXHUKH HOGBIUM He(DTH MPaK-
THYECKH He CYIUEeCTBOBaJO: He(hTb HOGHBAJM KYCTapHBIM CIIOCOGOM
6anbsIMH M3 BBIPBHITHIX BPYYHYIO KOJIOAIEB, TJy6HHA KOTOPHIX B OT-
IefbHBIX caydasax jpocrurana 150 M npu auamerpe 1—1,5 m. Ilep-
Bble CKBaXHHBI ryy6uHoit 40—70 M, napuive GoHTaHbl HedTH, GHIIH
npobypensl Ha Ky6anu (1864 r., p. Kymnako) n Ha AnmepoHckoMm
n-ose (1869 r., banaxauwr).

B cBfI3M ¢ HecoBepIIEHCTBOM TEXHHKU CTPOHUTENbCTBA TOPHBIX
BHIpa60TOK (KOJIOAUEB, CKBaXKHH) HedTAHOU njact oGbIYHO He yaa-
BAJOCh BCKPHIBATH Ha MOJHYIO MOWIHOCTh (HH B KOJIOAlE, HH
B CKBaKHHe He CO3[aBajioch NPOTHBOAABJEHHE Ha MJAacT, HEOOXO-
IuMoe HJsi NMPpeoAOJieHHs TJIacToBOro namJjeHus). Kak npasuio,
BCKPHITAsl HedTeHaChILleHHAass MOLHOCTL gocturaja 1—3 m. Kakux-
Jn60 NPHHUHIIOB pa3paloTKH MECTOPOXKAEHHH B 3TOT NePHOX He
6bi10. OuleHKa 3HAYHMOCTH He(dTEHOCHBIX 3eMeslb MPOH3BOAHJIACH
OTAEJbHBIMH JHLAMH H HepPelIKO HOCHJIA CHEeKYJSATHBHBIA Xapakrep.

B TO BpeMs rocmnojacTBOBasia THIIOTe3a aMepPHKAHCKOTrO reoJiora
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Bpurrca, BeiasuHytas uM B 1868 r. CorjlacHO 3TOH rumorese, €AMH-
CTBeHHOH cHJIOH, mpoAsurawouleil HedTh K 3a60IM CKBaXKHH, MOTJa
6LITb JHLIbL CHAA YOPYrOCTH rasa, pacTsopeHHoro B HedpTH. Cuuta-
JIOCb, YTO BJIHAHHE PabOTH KaXIOH CKBaXKHHBI MOXeET pacnpocTpa-
HATbCS B NJacTe Ha HeGOJbIIOE PacCTOSTHHE, Ha3blBaeMoe PaJlHycoM
BJHAHAA. EC/H CKBaXUHBI pa3feseHbl pacCTOSTHHEM, PaBHHIM ABOM-
HOMY pafMyCy BJHSIHHS, TO OHH He JOJIKHBI BJHATbL APYT Ha Apyra.

Takasi o6cTaHOBKa He CMOCOGCTBOBaJia Pa3BHUTHIO MPOMBICTIOBO-
reoJIOTHYECKHX MHcchiefoBaHuil. OnHAaKO yXe Ha 3TOM 3Tane B pa-
6oTax KpYNMHBIX YY€HbIX M HHXKEHEpOB AOpeBOJIOLHOHHOH Poccuu
MOMHO HaHTH 3JIeMEHTH METOAHKH MOoJCYeTa 3aMacoB, OCHOB MeTO-
JUKH TNPOMBILIJIEHHOH pa3BelkH W 3d¢PEKTHBHOH TEXHOJIOTHH [1O-
6blun HedTH.

Tak, B 1888 r. reojor A. M. KoHIIHH BiiepBble NPOM3BEa MOA-
cuer 3amacoB He(dTH, NpHUMeHHB oOBeMHBIH MeToA. B Hauage
90-x rr. npomIOro BeKa OH HAa OCHOBE aHAaJH3a CTaTHCTHYECKHX
LaHHbIX 06 u3MeHeHUH Ne6HUTOB CKBaXKHH (IOGBHIYM) BO BpeMeHH
MPOU3BeJ MOICYET 3anacoB MO YeThipeM cTapbiM MuowansM Bakun-
ckoro pafiona. OueBuiHO, 3Ta pa6Gota mocayxuia A. M. KoHuwuHy
OCHOBAaHUEM JJIl YCTAHOBJIEHHS HEKOTOPHIX 3aKOHOMEpHOCTeH H3Me-
HeHHsl BeGUTOB He(TSHBIX CKBAaXKUH H IUISl MOCTPOEHUS KPUBHIX Ma-
IeHust DeGUTOB ¢ L(eJbI0 HCMONb30BAaHHA MX MPH pacuerax Oynyied
106blud (Tak HasbiBaeMBIH «MeTox KpuBEIX»). B CIIIA nonoGHble
KpuBble 15 KaJuDOpHUICKUX MecTOopoxAeHHit HedTH OblaN nmpen-
Joxkeunl P. ApHoabpoM u P. Aupepcorom B 1908 r.

B 1905 r. 1. H. CtpuxeB noiacuutan o6beMHBIM METOAOM 3a-
nacel HedTH ['po3HeHckoro paiioHa.

B 1910—1912 rr. BeixoaaT u3 neyatd pa6oTel no MafikonckoMy
He(TAHOMY paHOHY KpyMHelllero reoJsiora-HedTsIHHKa akKajleMHKa
H. M. TI'y6kuHa, KOTOpLIA MO NpaBy CYHTAETCH OCHOBOMOJOXKHHKOM
HedTAHOMN reosoruueckoil HaykH B Hawe# crpade. Torna U. M. T'y6-
KHH BIepBble OOBACHHJ MeXaHH3M o6Gpa3oBaHHs pyKaBooOpasHOM
3aJleXXH H BBeJ CaMO [OHATHe O CTpaTHrpadHueckHx 3aJgexax
HedTH. EMy Xe NMpHHaAJeXHT NMPHOPHTET B CO3JaHUH MeToAa IO-
CTPOEHHA CTPYKTYPHHIX KapT, B TOM 4YucJe HakJOHHBIX. O Apyrux
pesyabraTtax HayuHo# pesiTensHocTH M. M. I'y6kuna Gyaer cka3aHo
HHKe.

B 1910—1917 rr. C. M. YapHoukuii ycoBeplIeHCTBOBAJI «MeTOJ
KPHBBIX» C LEJbIO HCMOJb30BaHHA ero [Jisl ONpeleseHHst palHo-
HaJbHOH NJIOTHOCTH 3KCMJAYyaTaUHOHHO# ceTu ckBaxuH. OH mpenno-
XHJ crocob pacyera HayaJbHbIX AeGHTOB CKBaXXHH B 3aBHCHMOCTH
OT CpefiHeH CTeNeHH YIMJIOTHEHHS HX CeTH.

K paccMaTpHBaeMoMy MepHONY OTHOCSITCA M TepBbie reodu3snye-
CKHe HCCJefAoBaHHA cKBa*KMH. B 1906—1916 rr. usBecTHbIft reoJior
II. B. Tony6ATHHKOB CHCTEMATHYECKH TPOH3BOAUJ H3IMEPEHHS TeM-
nepaTypel B miaactax 6oJee ueM B 300 HedTAHBIX cKBaXHHaX Asep-
Gaiinxana u Ilarecrana. OH BIepBBIe YCTAHOBHJI BO3MOMXKHOCTH HC-

MOJIb30BAHHSA T€OTEPMHUH AJSA pELICHHUA HEKOTOPHIX He(t)TenpOMbICJIO-
BbIX 3ajav.
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Taknum o6pa3oM, NPOBOAHBILHKECH B PACCMOTPEHHBIN MEPHOML HC-
CJeA0BAaHMA, CBA3aliHble ¢ pa3paboTKOH MeCTOPOKIAEHHH, moacye-
TOM 3amacos, ¢ CO3JaHHeM MeTOAOB MOJyueHUss U 06GOGLIeHHS reo-
JIOTHYECKOH HHOOPMALHH, HOCHJH HeperyJasipHbi, 3MH30QHYeCKHH
XapakTep.

Bropoii nepuod — ¢ 1918 mo 1928 r. 3ToT nepHOA OXBaThIBAaeT
nepsple roibl COBETCKOH BJACTH, TOJAbl HAUHOHAJH3AaUHH H TeXHH-
YeCKOH pPEeKOHCTPYKUHH HedTAHOH mnpombiyieHHocTH. OcHoBHas
yepra 3TOro MepHoLa — MepexoA K TMJAHOBOMY BeJIEHUIO paspa-
60TkH HedTAHBIX MecTopoxIeHu#t. HedTsiHas NPOMBILJIEHHOCTD
CTpaHbl HauMHaeT OypHO pa3BHUBATLCA. ¥YiKe B NepBbie FOABI NOCJE
HAaUHOHANH3AUUH HedTAHOH npombiyeHnoctn (1920 r.) B pe3yanb-
TaTe Pe3KOro yBeJHUYeHHs 06beMOB pa3BeJouHOro GypeHust ObLT OT-
KPBIT pPSiJ HOBBIX BBICOKONMPOAYKTHBHBIX  MECTOPOXKIEHHH Kak
B DaknHckoM paiioHe, Tak M 3a ero mpeiesaMH; B 3TO K€ BpeMs
3HAYNUTEJBHO BO3pocJa raybHHa ROOGHIBAIOLIMX CKBaXKHH. Bcece 3T0
ofecneunao yBennueHne A06biYM He)TH B CTpaHe,

Hamerusmuiics B HedTezoObIBaIOIEH MPOMBIIIJIEHHOCTH TEXHH-
YecKu# mporpecc nmorpe6oBas MHTEHCH(HKALHH HAy4YHBIX HCCJeo-
BaHuii. HaunHaeTcAd paspaboTKa HAyYHBIX OCHOB PpAalLHOHAJBbHOH
pasBedKH M pa3paboTku HedTAHBIX MEeCTOPOXKAEHHH.

BaxHeHIIHM coGbITHEM 3TOro mnepHoxa GBIJIO NpOXOAHBILEE
B MockBe B 1925 r. BcecolsHoe coBelllaHHe MO BONMPOCaM OXpaHbI
H palHOHAJbHOIO HCNOJNB30BaHUA HedTAHbIX 3ajexeit. Ha stom
COBELlaHHH OJHH W3  BHIAHBLIX [EOJNOroB-HeTAHHKOB CTPaHbI
M. B. A6paMoBHY BrepBble B MHpPe MOCTABHJ BOMPOC O PALHOHAJb-
HOH cncreMe pa3paGoTKH He(TEHOCHOr0 mr _Ta-pesepByapa Kak
OTAEJBHOTO 3KCIJyaTauuoHHoro o6nekra. B 1927 r. on ony6inko-
BaJl NepByIO KJaAacCHQUKAUHIO CHCTeM pa3paboTKu HepTAHBIX MeCTO-
POXKAEHHUH.

B 1928 r. Bbmsa pa6Gora KpynHoro reoJiora-dHedTsHHKA
M. ®. Mupunnka «IIpoH3BOACTBEHHbIE NMEPCHEKTHBBl CBHTH V mua-
cta bubu-dit6ara (o Merofax oueHku HepTAHLIX 3anexeil)». B Hel
4BTOp NPH PAaCCMOTPEHHH AOOBIBHBIX BO3MOXKHOCTeH HeTHHBIX 3a-
Jexell peKOMEHAyeT BHISIBAATh H H3yuaTb €CTeCTBEHHbIE, reoJoruye-
CKHC (DAaKTOpbI, BJHSIOUIHE HA MPOH3BOAUTENLHOCTh CKBAXHH, H OT-
TPAaHHYHBATE HX OT HCKYCCTBEHHBIX, 3aBHCALIMX OT AEATEIbHOCTH
YyeJsioBeKa.

M. ©. MupuuHk Obl OAHHM H3 aBTOPOB IMepBoro yueGHHKa MO
He(TenpoOMBICJOBOM TeoJIOTHH, H3AaHHoro B 1933 r., oprauusaro-
POM M PYKOBOJAHTEJIEM Te0JIOTHUeCKOH CJy>XObl He(TAHOH MPOMbILI-
JICHHOCTH, uneHoM-Koppecnongeitom AH CCCP.

K 1927—1928 rr. otHocutcst psig pabor B. B. Buiubuna, mo-
CBAILEHHLIX BONpOcaM omnpefeneHnss 6yayliefl NPOH3BOAHTEJIbLHOCTH
ckBaxkuH. OH BnepBble AJS TMOACUeTa 3aMacoB HeTH M aHaaM3a
pa3paboTKN He(PTAHBIX 3aJeXKell HCIOJIL30BaJ METOAbl MaTeMaTHye-
CKOH CTaTHCTHKH, YTO MO3BOJIMJO CO3LAHHBIH paHee «MeTOHd KpH-
BBIX» clesaTb 6oJiee HaJeXHBIM, MOCKOJILKY MOSIBUIACh BO3MOXK-
HOCTb KOJIHYeCTBEHHO OLEHHBATh TOYHOCTbL H ONpeleNATb TPaHHMLBI

14



npuMeHenust KpuBblX. Hakonienubii Matepuan OGbln 06061ieH
B. B. Busin6unbiM B KHHTre «MeToxbl MaTeMaTHUeCKOH CTAaTHCTHKH
B MOACUETEe MOJ3eMHHIX 3amacoB HedTH», uzganHoi B 1930 r. dto
6nila mepBas pa6oTa, NMOCBALLEHHAs MPHMEHEHHI0 MaTeMaTHYeCKHX
METOAOB NpPH pelleHHH MPOMBICJAOBO-TEOJOTHUECKHX 3ajad.

C 1924 r. B cTpaHe HAUHMHAIOTCA CHCTEMaTHYeCKHe paboThl MO
MOACYETY 3aIacoB B OCHOBHBIX He(PTAHbIX paHOHaX CTPaHbl, 4TO
norpe6oBasio co3lanus Kaaccudukauuu 3anacoB HedTH. Lo peso-
JIOIlKM ¥ B nepBble rogbl COBETCKON BJACTH Ie0JIOTH M0J1b30BaJHCh
kaaccHpukaurerl, paspa6oraiHoii B 1870 r. JIOHZOHCKHM HHCTH-
TYTOM TOPHOTO AeJa H MeTaaaypruu. Knaccupukauusa Oblna eau-
HOM O/l TBepAbIX W XUAKHX [OJIe3HBIX HCKOMaeMblX H, CJaeloBa-
Te/NLHO, He YVUMTHIBala cheUH(UUEeCKHX YCJOBHH 3aJeraHuss H H3-
BJeYeHHS He(TH.

B 1925 r. 6bl1a opraHH3oBaHa crneuHajbHas KoMuccusa I'eosoru-
YeCKOro KOMHUTEeTa AJii PYKOBOACTBa paboToil Mo co3gaHHio 3pdek-
THBHOM Kyaccuukaluud 3anacoB Hedtu. B 1927 r. npu obcyxAeHHH
npeABapPHTENbHBIX Pe3yJbTAaTOB JAeATeNbHOCTH 3TOH KOMHCCHH
M. B. A6paMoBuY BHepBble NMPeAJOXKHJA BHIAEJATH KaTeropHH 3ama-
COB MO CTeMeHH MX pa3BeJaHHOCTH.

B 1927—1928 rr. B pane TpecToB ObIM CO34aHbl ClelHaJbible
rpynnbl [0 NOJACYETY 3amacoB, paGoTy KOTOPBIX KOOPAMHHPOBAJ
HedTsaHON cekTop ['eosmornueckoro xomutera. C 3TOrO BpeMeHH exe-
rofHO moAa pykoBoactBoMm akageMuka M. M. I'y6kuna u C. . Mu-
POHOBa CTaJiIi NPOBOIHTbHCA KOH(epeHUHH MO MEeTOAHKe Iojcyera
3anacoB HeTH. [lockonbky anas paboThl YKa3aHHBIX TPyNN W KOH-
depeHuuit HyxHa 6nJsa KJaaccudbukauus 3anacos, To [eosornye-
CKUH KoMuTeT B 1928 r. yTBepAHa B KaueCTBe BPEMEHHOH KJacCH-
(hUKaUHIo, B OCHOBY KOTOPOH Obljla MOJOXKeHa CTeNeHb pa3BeAaHlio-
CTH 3amacos.

B 1921 r. Haya# CBOW TeOpeTHYeCKHe M 3KCNepUMEeHTaJblble HC-
cnenoBanua akagemuk JI. C. Jleli6eH30H — OCHOBaTeJ b COBETCKOU
LIKOJIBl YUEHBIX, PA6OTAIOWHX B 06JacTH HedTAHON TMOA3eMHON M-
PaBJIHKH.

B 3TOT e mepHoOA WIHPOKO H3BECTHBHIMHM KaK B Halleil cTpaxe,
TaKk W 3a py6exom rposHeHCKUMH reosoramu H. T. Jlunarpormnowm,
B. M. HukonaesbiM, M. T'. TanaceBuueM, M. M.. YapbirutoiM,
C. H. llanbruneiM u ApyruMu Guin onyGJHKOBAH pAL paboT, CIo-
CcOGCTBOBABIUUX YCKODEHHOMY pPa3BHTHIO MNpeACTaBJieHHH 06 ycuo-
BUAX 3ajieraHds W u3BjeueHust HedtH H3 Heap. B sTux paborax
6blJIO YCTAHOBJIEHO, YTO TJIaBHOH CHJIOH, ABHXKyliell HedTb K 3a-
60s1M CckKBaxXHH B HauboJiee MPOAYKTHBHBIX MJacTaX T[PO3HEHCKHX
MECTOPOXKIeHUH, SABJASETCA CHJA HAamopa KpaeBHX BoJd. ['a3 B mJja-
CTOBBIX YCJIOBHAX pacTBOpeH B Hed)TH H HHKAKOH aKTHBHOH DOJIH,
BONIpeKH runortese bpurrca, He urpaer.

Takum o6pasoM, B paccMOTpeHHbIl MmepHon ObLAM HAyaThl pa-
60TBI 1O CO3TaHHIO METOAMKH OUEHKH HapoAHOXO3fAfCTBEeHHOH LeH-
HOCTH 3aJieXell He(TH, a TakKXKe 3aJI0KeHBl OCHOBBI COBPEMEHHbIX
NpEeACTaBJAEHHI 0 DeXXHMaX HedTAHBIX M ra3oBHIX 3aJjexed.
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Tperuii nepuod —c 1929 no 1938 r. dror nepuox uHTEpeceH
TeM, UTO OH COBNAJAaeT ¢ roJaMH BBINOAHEHHS IBYX NMEPBLIX MATH-
JIETHHX IIJIAaHOB pAa3BUTHA HapoRHoro xossiicrBa CCCP.

PacTtyliue noTpe6HOCTH NMPAKTHKH CTHMYJHPOBAJH Pa3BHTHE Ha-
4aBWIHXCA B MNpeAllecTBylolleM NepHOAe HCCJAeJOBaHUH MO BOMPO-
caM pa3paboTKH HePTAHLIX MECTOPOXKAEHHH, COBepLIEHCTBOBAHHS
MEeTOJI0OB IOJIYUeHHS] TeoJIOTHUecKOH wuHMopMaunH, ee aHaJ H3a u
06o611eHHS.

B anpene—mMae 1930 r. mox pyKoOBOACTBOM aKaJeMHKa
M. M. I'y6knHa pa6otana KOMHcCHS Mo BonpocaMm paspabotku Ho-
BOTPO3HEHCKOr0 MecTOpOXKIeHHs. Komuccust caenasa psji BHIBOAOB
06 aKTHBHOH pOJH BBICOKOHANOPHBIX IUIACTOBHIX BOJ M HE3HAYH-
TeJBHOCTH 3alacoB ra3a, pacTBOpeHHOro B HedhTH; cdopmyaupo-
BaJa npeacTaBJieHHs1 o 6aJiaHce MJIACTOBBIX BOJOHANOPHBIX CHCTEM,
O CYLLeCTBOBAaHHH aKTHBHOH T'MApAaBJHMYECKOH CBSA3H Mexny o6Jja-
CTbI0 pa3paboTku NJjacrta H o6GJIAaCTBIO ero MUTAHHS, XOTH H pacio-
JIOXKEHHBIX Ha OOJBIIHX pPaACCTOSHUAX JAPYr OT Apyra. DTH mpel-
cTaBJieHUsl B JaJjibHeHileM OBIJH IIOJIOXKEHBl B OCHOBY THAPOAHHA-
MHYeCKOro aHnajausa paboTbl He(TAHBIX CKBAaXHH U IJacTOB,
a TakKe aHAJH3a CHCTEM DACCTAHOBKH CKBAaXHH.

B 1937 r. M. A. )KnanoB u C. B. lllyMunuH BnepBrle NMOACYH-
Tanu 3anace raza no CCCP B nenom. KpoMe o6beMHoro Obla 1IH-
POKO HCNOJIB30BAH METOJ MOJCYeTa 3alacoB rasa no NafeHHo 1aB-
JIeHHSI.

C 1929 r. B CCCP pgas u3yueHHS pa3pe30B CKBaXKHH CTaJH
NMPHMEHSITb TE€OPH3NYECKHH MeTOH ONpeleseHHsl KaxXyllerocs co-
nporuBJjeHuss nopod. IlepBble ke pe3ysabTaThl MOKa3aJH BBICOKYIO
s¢exTuBHOCTE MeTofa. B 1931 r. coBeTcKHMH reodH3MKaMu H co-
TpyanukaMu ¢upmbl «llnoMmGepxke» ObB1 paspaboTaH BTOPOH Me-
TOZA 3JIEKTPOMETPHH CKBa}KHH — METOJ MNOTeHUHaJJOB cOGCTBEHHOH
NoJfpU3alluyl  Mopof. DTH [OBa MeToJa MO3BOJHJH COCTaBJSAThH
HelpepbIBHbIE TeOJIOTHUECKHE pa3pe3bl CKBAaXHH, B TO BpeMs
KaK KepHOBBle MaTepHajbl [aBaJii MNPepHBHCTYI0 HHQOpMaUHIO
Npd HHU3KOH TOYHOCTH MX NpHBA3KH Kk pa3spesy. C 3toro Bpe-
MEHH CKBa><HHHasi reodu3nka HauyHHaeT OBICTPO pPa3BHBATHCS,
NOBHUIAETCH €€ PpoJdb B TEOJOrMYecKoM H3YUYeHHH paspesos
CKBaXHH,

PaspuBajoTcsi Takke rHIpPOJHHAMHYecKHe MeTOAb. B peayus-
Tate HayaThiXx B 1935 r. uccienosanuit B I'posHUHM 6mina paspa-
60TaHa TMAPAaBJHYECKasl TEOPHA INJACTOBHIX BOLOHAINODHBIX CHCTEM,
NMOJABEPTHYTHl KPHTHKE TEOPHH CYLICCTBOBAHHSI MOCTOHHOIO OrpaHH-
YEeHHOTO PaAuyca BJMSHHST CKBAXKHHBI, HCCJAENOBAaHB OCOGEHHOCTH
paGoThl CKBaXXHH NPH pas3JHYHBIX (popMax H pa3Mepax KOHTypa
o6nacT NMUTaHHS.

B 1936—1939 rr. npodeccopom B. H. UlenkaueBriM Gblna cos-
JaHa HOBAas TeOpHS B3aHMOLEHCTBHS CKBAaXKHH, H3YyYeHHl OCOOe€H-
HOCTH Pa3JIHYHBIX CHCTEM DaCCTAHOBKH CKBaXKHH.

B navase 30-x rr. B. Il. SIkoBseB mpoBen GoJablyro paboTy H
BHec pAI IEHHBIX MNPEAJOXKeHHH 10 MeToAHMKe HCCIeJOBaHHA CKBa-
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uH U miaactoB. OH nepBblil yKa3asJ Ha HEOOXOAUMOCTh yyeTa CHS
A€MOCTH JKHAKOCTH B NJA4CTOBHIX YCJOBHSAX.

B cepeaune 30-x rr. B. M. bBapoimies u A. H. CHapckE
AsHUU, A. A. Boaruwes u T. JI. Muxaitnos B 'posaHUH cko :
'PYHPOBAJIH «OHNBITHblEe IJIACTHI» — MOJEJNH, HA KOTOPHIX H3yuaJ
KOHbl (HJIbLTPalLHUY HEra3MPOBAHHON H ra3upOBaHHOH KHAKOCT
AHMOAEHCTBHUA CKBAXHH, H3MEHEHHS KO3(D(QHUHMEHTOB MPOAYKTH !
)CTH 4 T. I

B 3TH Xe roanl HayaJd NPOBOAMTL CBOH HCCJAE[OBAHUA TaAKE-
BECTHbIE He(QTAHHKH — CHEeNHAJNHCTH TO THAPOAMHAMHKE, K&
- M. [lupsepasH, I'. B. Ilnixaues, B. B. Jlanyk u gp.

HuTencuBHOe pa3sBUTHE THAPOJHHAMHUYECKOH TEODHH, MOBBIILK ¢«
e TeXHHYECKOH BOODYKEHHOCTH HedTeAO6LIBAIOUIEH NMPOMLILIIC B
)CTH H COBEpLIEHCTBOBAHHE METOLOB HCCJEJOBAHHH CKBaKHH
1acTOB OO0YCJIOBHJIH NMOBBIIIEHHE TPe6GOBAHHN K MPOMBICJIOBOMY TI'e€ <
Ty, UYTO COIIPOBOXKAAJOCh paclIMpeHHeM ero ¢yHkuueli. 'eonc
nepb NPUHHMAeT aKTHBHOE yyacTHe B pellleHHH BONPOCOB 3aJI0XK €
i1 CKBaXXKHH H TIe0JIOTHYECKOro KOHTPOJISL 3a UX OypeHHeM, OCBO €
ieM M 3KCIUIyaTauued; BakHeHINXx npo6JjeM paHHOHAJNbHOH pa =
\00TKH HedTSAHBIX 3ajexel, HoJcyeTa 3aMacoB, Te0JOTHYECKO»
ITepIpeTalHH Pe3yabTaTOB reoMHU3HYECKHX W T'HAPOAHHAMHYECKHL
CJIeJOBAaHUH CKBAKHH, IJIaHHpOBaHUA HedTenobwluu. Bee 310 O
Aequso  (GOPMHPOBAHHE HOBOTO NpPOGdHAS HePTENpOMBICJOBOI™
0JI0Ta, CYILECTBEHHO OT/IMYalolierocs oT NpodHuJs reosora-nedrs
Ka TMOMCKOBOH crelHa u3alHuy.

HmeHHo 3Ta crnenudHka AeATENbHOCTH HEPTENPOMBICJOBOrO rec
ra obycsoBuia BaeleHue B 1932 r. B AszepGaiiizkanHckoM HHILYS
pHaJBHOM HHCTHTYTe Kypca «HedTenpomeiciioBas reosorus». He
3 rof, B 1933 r., Bblllles] HaMHCAHHBIH KOJJIEKTHBOM aBTOPOB MO
nakuved M. B. Huxutuna nepBwlii yue6HHK «HedrenpombicacC
A reojorusi». B 3ToM yyeGHHKe GBLIM CHCTEMATH3HPOBAHBI OCHOL
e HalpaBJeHHA M 3a]a4d HepTeNPOMBICJOBOH T'E€OJIOTHH.

B asrycte 1933 r. B bBaky npoxoaua I Bcecowsuwiil cbe3,
AU TO nedrannkos. B noxaage M. M. I'y6kuna Ha 3TOM cbe3[L
epBhie GblJa MOCTABJeHA BaXKHeHIIas 3ajaya CO3QaHHS METOLHK
0CKTHDOBAHHA 4YHCJAA 3KCIJyaTallHOHHBIX CKBaXXHH Ha OCHOB
pefleJieHHsT HayYHO OOOCHOBaHHBIX PacCTOSIHHH MeXAY HHMH.

B BHICTYN/IEHHSIX Ha Cbe3fle KPYMHEHIIHX re0JIOTOB CTPAHBl yHK
3LIBAJIHCh 3JIEMEHTBl CHCTEMHOrO TOAXOJa K pellleHHl0 3aj1a
(rerazonpoMeicioBoi reosorud. Tak, M. M. I'y6kuH KpUTHKOBA .
KEHepOB-NIPOMBICJIOBHKOB 3a TO, UTO OHHM 3aHHMAIOTCH «He 3KC
yaTalMed TJacTa H MeCTOPOXKIAEHHS B 1IeJIOM, a 3KCIIyaTauHe:
(TAHBIX CKBAaXKHH KaK MeXaHHUEeCKHX arperatos, KakK H30JHPQ
HHBIX OO0BEKTOB MpoM3BoAcTBa». B. M. Hukosaes roBopHj, YT«
M U3YYEHHH PEXHMOB He@TSHOro Mmaacta Hau6oJiee NMPaBHJBH ¢
CCMATPHBAThb MJACT KaK HEKOTOpOe TMPOCTPAHCTBO, B KOTOPOD
OHCXOAUT PAR B3aMMOAEHCTBYIOIIHX (PH3HYECKHX SIBJCHHH, CO3
IOIHX OoNpenesieHHble YCJIOBHSt NPOABHIKeHHS HebTH K 3a605N
BaKHH.



B paccmarphBaeMblil nmepHoA NpoOAOJKAINCL pabOThl MO COBEP-
ILEeHCTBOBAHHUIO KJacCH(HKalUUK 3anacoB HepTH U rasa. B 1932 r.
H. M. T'y6kun npeanoxun kaaccuukauuio, kotopas OGblja
N0JI0XeHa B OCHOBY OUEHKH 3amacoB He(TH TIpH COCTABJEHHY
BTOpOro nstujetHero naaHa (1933—1937 rr.). OHa 6bljIa HCIOJb-
3oBaHa M. M. ly6xunbiM B poksajge o 3anacax Ha XVII cec-
cuH MexXIyHapoAHOro reoJiorHyeckoro koHrpecca B 1937 r. Jra
Knaccudukauusa 3anacoB Hedrtu n rasa geficrBopasa B CCCP no
1942 r.

B 1935 r. 6bia cospada lleHTpasbHas KOMHCCHS 1O 3amacam
nose3Hbix uckonaeMmblx (IL1K3), nosaHee mepeumeHoBaHHast Bo Bce-
COIO3HYI0 KOMHCCHIO MO 3amacaM HoJe3HbX HckonaeMblx (BK3).
HsbiHe 3Ta Komuccusi HasbiBaeTcss [ocylapCTBeHHOH KOMHCCHEH HO
3amacaM noJe3Hbix HckonaemblXx nph Coeere Muuuctpor CCCP
(K3 CCCP).

BaxxnefiiuuM co6blTHEM paccMaTpUBAeMOro MepHOAA, ChIrpas-
IIHM [EepPeJOMHYIO PoJib B pPa3BUTHH He(PTErasonpoMBICIOBOH Teo-
Jorud, 6blio Bcecowsnoe coselllanue He(TSIHHKOB, MPOXOJAMBIIEE
B ¢enpane 1938 r. B Baky. Tlpuusitble Ha COBELlaHHU PELIEHHS MO-
CJYXKHJIH OCHOBAHHMEM JJIf1 OPraHH3aUHOHHOH HepecTpOiKH reoJo-
rHyeckol cay6bl Ha NMpPOMBICTaX, MpeiycMaTpuBawolleli o6g93aTelb-
HO€ YyYaCTHe TreoJIOTHYECKO# cJayXO6bl B pa3bypHUBaHUH M 3IKCIJya-
TAUUW MECTOPOXKIEHHH, NPH 3TOM Ha TeOJIOrOB BO3JaraJach Takas
’)Ke OTBeTCTBEHHOCTb 32 BCe MMPOH3BOACTBEHHBIE MpPOLECCH, KaK Ha
paboOTHHKOB OypeHHSl W 3IKCHJyaTallHu.

B kpyr o6si3aHHOCTe#l NMPOMBLICJIOBOTO I'e0Jora OblJI0 BKJIOUEHO:
YCTAaHOBJIEHHE TPAaBHJLHOTO peXHMa 3IKCIJyaTalluH CKBaXKHMH H
KOHTPOJIb 34 ero BHIITOJIHEHHEM; YCTAHOBJEHHE M AHAJM3 PeXKHMA
3KCIJIyaTaUHK OTHeJbHBIX HedTSAHBIX FOPH30HTOB; OPTaHHU3aLHs 11a-
67107eHHH 3a B3aMMOBJIHSIHHEM CKBaXHH, 32 pa3paboOTKOH MOIIHDIX
MIacTOB, NMOApPA3AeasieMblX HA 3KCMJAYaTallHOHHbIe OOBEKTH; MPOBE:
JEeHHe CHCTEMAaTHUYECKHX aHaJu30B HedTeHacHILEHHbIX MNOPOA H
APYTHX HMCCJEJIOBAHHH, B UACTHOCTH CBA3AHHBIX C KOHTpOJEM 3a H3-
MeHEeHHEeM MMJIacTOBOro AaBJieHUS; yueT A06BUH HedTH, raza v BOID
Mo KaxAoH OTAeNbHOIl CKBaXKHHE; KOHTPOJb 3a IpPOBeLCHHEM 3aMe:
poB OydepHoro, 3aTpy6HOro, TpamHoro AaBJCHHSI M pelleHHe PALa
JADYTHX BONPOCOB MO HaGJIOJEHHIO 33 IKCIJAyaTalHeHd CKBaXKHH ¥
NJacTOB.

PaccMoTpeHHbli mepHoA XapaxkTepu3oBaJjc TaKHMH BaXXHCH:
WIHMH COOBITHAMH, KaK BBeJeHHe B NPOrpaMmbl By30B Kypca HedTe:
ra3onpoMBIC/IOBOH TeOoJIOTHH U CO3jJaHHe MNepBoro yuebGHHKA TC
3TOMY Kypcy, o¢HlIHAaJbHOE OpPraHH3alHOHHOE O(OpMJEeHHE TeoJo:
rHuecKol c/ayKObl HAa HedTAHLIX MPOMBICAAX H ONpeje/ieHune ee [JiaB:
HeHIlunx 3aaau.

Yergeptoiti nepuod — ¢ 1939 no 1948 r. 3TOT mepHoA BKJAKOUACT
roas Bennko#t OTeuecTBeHHOH BOHHB — TFOAbl HCIIBITAHHH, C UECTHK
BBIZEP2KAHHBIX COBETCKUM HapoaoM. HecMoTpda na TPpyAHOCTH BOEH:
HBIX H TepBBIX MOCJIEBOEHHBIX JeT, Pa3BHTHE HAay4YHOH MBIC/Y
B cTpaHe He npekpaianoch. Oco6eHHOCTb Pa3sBHTHA HePTAHOF
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HayKH H UPAKTHKH B 3TOT NEPHOJ — LUHPOKOe BHeJpeHHe B TEOPHIO
paspaboTku HeTAHBIX 3aJeXKel OCHOB NMOJA3E€MHOH THIApAaBJIHKH.

B 1940 r. akaxemuk JI. C. JleiiGenson u npodeccop B. B. Jla-
NyK OpraHyu30BaJH ClelHaJbHYI0 I'pyHNy, nepea Koropoil 6wuia mo-
cTaBJeHa 3ajlaya CO3JaHHMSl HayyHo OOOCHOBAHHOH MeTOAHKH MpO-
eKTHpOBaHHSl palHOHaJbHOH pa3paboOTKH HedTAHBIX H Tra30BBIX
MecTopoxaeHHH. Bompocsl paspaboTkH, ocoO6eHHO BONpOCH pasMe-
DIEHHS] CKBAXKHH Ha 3aJeXH, B 3TOT NMepuol npuobperaiT ocobyio
OCTPOTY B CBSI3H € TNepexoloM K OoJjiee ry60KO3aseralliuM 3KC-
NJyaTaHHOHHBIM TOPH3OHTaM, a TakKXe B CBA3H C TeM, YTo OBLIH
OTKPBITHL H BBOJAHJHCb B Pa3paboTKy MeCTOPOXKAEHUS HOBOH Hed-
TeHOCHOH HpoBHHUHH — BToporo baky, ¢puauko-reosoruueckie yc-
JIOBHST KOTOPBIX OTJHYAJHCh OT YCJOBHH KaBKAa3CKHX HeDTAHBIX Me-
CTOPOXKACHUH.

B 3T roabl WHTeHCHUBHBIE HaydHble HCCJEAOBAHHS B 06JIaCTH
OHEHKH HedTerasoHacHIEHHOCTH HeAp, MACTaJbHOTO H3YYEHHS
CJIOKHOH TEKTOHMKU He(pTAHBIX MECTOPOXKJAEHHIl Ha Il0re CTpaHBbI,
H3y4YeHHs YCJOBHH OOBOAHEHHS 3aJjerkeli NMpH pa3paboTke, OLEHKH
3anacoB MPOBOANT OAHMH W3 BHAHBIX NMPOMBICJOBBIX I'€0/I0roB HaleH
crpanbl npodeccop M. A. )Knauos, kotopsiii ¢ 1936 r. Bo3riaBJIsLA
Kadeapy pas3BeAKH H pa3paboTKH He(PTAHBIX H ra3oBBIX MECTOPOXK-
nennit B MockoBckom HedtsHom uHctutyTe. [losanee, B 1959 r.,
nox pykosoAcrBom M. A. )Knanosa B MHUM wum. H. M. 'y6kuHa
OblJla OpraHu3oBaHa mneppasi B cTpaHe Kadeapa HedTENPOMBICIAOBOH
reoJIOTHH, 3aBelyIOLUM KOTOPOH OH ocTaBaJjcs BIUIOTh Ao 1974 T.

HccnenoBanus, mpoBeJeHHble B HayaJje pacCMaTpHBAaeMOro me-
puoaa, uMenu OoJblioe 3HAUCHUE AJSI PACKPBITHA (PH3HUYECKOH CTO-
poHbl mpobJyeMbl pa3paboTKH, a TakKe AJs ONpeleseHHs Ba*KHCH-
e poaH coGCTBEHHO TIeOJOTHUECKHX TpeldcTaBjaeHHH. BMecre
C TeM CTaHOBHJCS Bce OoJiee OUEBHAHBIM TOT (PaKT, 4TO palLlHO-
HaJbHOE YHCJA0 AOOBLIBAIOLIHX CKBAXKHH Ha 3aJIeXKH He MOXeT OHITh
ornpeleNeHo0 TOJMbKO METONAMH THAPOAHHAMHKH. [asi 3Toro Heo6-
XOAHUMO BCECTOPOHHee reoJIorONpOMBICA0BOe OOOCHOBaHHE C NPHBJE-
yeHHeM 3KOHOMHYECKHX AaHHBIX.

Oco6yi0 ocTPOTY yKasaHHBle BONPOCH MpHoOpenu Bo BpeMs Be-
ankoit OtevecTBeHHON BoHHBL [TosaTomy opranusoBanHas B 1940 r.
rpynna HCCJAeLOBaTeJEH, BKAIOYaBlIasg CMENHANHCTOB BCeX TpexX
npoduell — reoJioros, ruAPOJHHAMHKOB H 3KOHOMHCTOB, Gbljaa pe-
opranusoBaHa B IIpoekTHo-uccienoBaTtenbckoe Gopo npu MocKoB-
CKOM HeTAHOM HHCTHTYTe. 3a ToAbl BOHHEI B 6I0pO MOJA PYKOBO-
crsoM A. I1. KpusioBa (nosfHee cTaBliero AeHCTBHTEIbHBIM YJIEHOM
AH CCCP) O6puin mpoBefenbl OYeHb BaxKHble paboThl IO HPOEK-
THPOBAHHIO Pa3pabOTKH MHOTHX HE(PTSHBIX U Ta30BbIX MECTOPOK-
npenuii. CoTpyAHHKH O10po pellaju TakXe H TeOpeTHYeCKHe 3ajauu
NpoeKTHpPOBaHUA pa3paborku. B urore B 1948 r. BHULAH B CBeT IBe
MoHorpadun, o3HaMeHOBaBIIHe cOOOH MOSIBJIEHHE TEOPETHUECKHX
OCHOB TPOEKTHPOBAHHS, aHa/JH3a M peryJupoBaHuf pa3paboTKH
HedTAHBIX H ra3oBBIX MecTopoxkzaeHui: «HayuHble OCHOBH paspa-
G6oTKH HedTAHBIX MecropoxknaeHuit» (aBtopbl A. II. Kpouios,
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M. M. Tunorosckuii, M. ®. Mupunnk, H. M. Hukoaaesckui,
HU. A. Yapeelli 6blMH yAOCTOEHH 3a 3TOT Tpyd [ocyaapcTBeHHo
npemMun CCCP) u «TeopeTHueckHe OCHOBH pa3paboTKH MeCTOPOXK-
JeHHH npupoaHHIX ra3oB» (asrop Bb. b. Jlanyk).

B srux MoHorpaduax ObiH chHOpMyJHPOBaHBI OCHOBH COBpe-
MEeHHOro MoAXoAa K mnpobjeMe pa3paboTKH, COrJIaCHO KOTOPOMY
npy BHIOOpPE PpalMOHaJbHOH CHCTeMB pa3paboTKH HeoGXOZHMO:
1) yuectb reosoruyeckue OCOGEHHOCTH MeCTOPOXJAeHHs; 2) Ha oc-
HOBE THAPOAMHAMHYECKHX PACUYeTOB YCTAHOBHThL pallHOHAJbHbIE Ba-
PHAHTbHl PACCTAHOBKH CKBaXXMH MPHUMEHHTEJNLHO K BLISIBJIEHHBIM T'CO-
JIOTHYECKHM OCOGEHHOCTSIM, pPacCCYHTaTh JeOHTHl, TJACTOBBIE U
3aboiiHble NaBJIeHHS; 3) ONpeNe/iuTh TeXHHKO-3KOHOMHYECKHE IMOKa-
3aTesH Pas3JHYHbIX BAPHAHTOB pa3MellleHUs CKBaXKWH H Ha 3ToH oc-
HOBe BBIGPATh ONTHMAJIbHBIH BapHaHT.

YcTaHOBJIeHHEe BaXKHOH POJIM I'e0JIOTHYECKHX AAHHBIX B HPOEKTH-
poBaHuH pa3pabOTKH MeCTODOXAeHHH HedTH M rasa cKasaJochb U
Ha NpPAaKTHKe MPOMBICJIOBO-T€0JOTHUECKHX HCCJEA0BaHuil, B NepBYIO
oyepe]b NPH OllEHKe 3aMacoB, NOACUYET KOTOPLIX fiBJASETCS, MO CYTH,
obo6uleHHeM pe3yJabTaTOB pa3BeAOYHHX paboT.

B 1942 r. HapoaHnbli koMmuccapuaT HeQTAHOH NPOMBILIEHHOCTH
n Komurer no aesnam reojoruyt npu CHK CCCP yrtBepann HoBywo
Knacc@UKaUHI0 3anacoB HepTH M rasa, B OCHOBY KOTOpOH Oblja
MOJIOXKEHA CTeNeHb U3YyUYeHHOCTH (pa3BelaHHOCTH) 3ajexell. Bmep-
Bble B NMPAakTHKe OLEHKH 3anacoB He@TH Oblna paspaboraHa HH-
CTPYKUHS TO MPHMEHEHHIO KJacCUPHKAUUH 3aMacoB.

B 1946 r. Bbiusia B cBet MoHorpadus M. @. Mupuunka «Hed-
TeNPOMBICJIOBAS T'€OJIOTHSA®, B KOTOPOH ¢ yueTOM HOBOH pOJH Mpo-
MBICJIOBOH Te0JIOTHMH B pellleHHH 3amau pa3pabTkKH HedTAHBIX Me-
CTOPOXKACHHA 6bl1 0606ILEH ONBIT MPOMBICJAOBO-TEOJIOTHIECKOH Aesi-
TeJbHOCTH, HaKomJeHHbH kKak B CCCP, tak u 3a pyGexom (mpe-
umymectseHHo B CIITA) -3a BpeMsi, Npolledlliee TNOCJe H3TAHUST
nepBoro yue6HHKa No He(TEeNPOMBICJOBOH T'€OJIOTHH.

Waeu, TeopeTHyeckne pa3paboTKH H METOLB!, OMHCAHHbIE B Ha-
3BAHIBIX BbILIE TpeX MOHOrpadHsx, SBUJIUChb OCHOBOH COBpeMeHHOH
METOAOJIOTHH NPOEKTHPOBAHHS pa3paloTKH H ee OCYLLECTBJEHHUS Ha
KOHKpDeTHHX He(TAHBIX W ra30BbIX MECTOPOXKAEHHUAX Halleil CTPaHBI.

PaccMoTpeHHble ueThipe MepHOAa Pa3BHTHSI HedTerazonpoMbIC-
JIOBOH T'eOJIOTHH COBMNALAIOT C HAYaJIbHBIM 3TAloOM PasBHTHA Hayuy-
HOH TeXHOJIOTHH pa3paboTK# HedTAHBIX MECTOPOXKIEHHH Hauleld
CTpaHbl. XapakTepHass OCOOEHHOCTb 3TOrO 3Tana — 3KCHAyaTauus
3ajexel Ha ecTecTBeHHOM (NpHpoAaHOM) pexume. [Ipu 3TOM mpo-
Lecchl paspaboTKH ONpelesiiHCh NMpeXJie BCEr0 PAaCXOAOM IHepre-
THYECKHX PeCcypcoB MPOAYKTHBHBIX MJACTOB.

Brinaromuiics Bkjaag B pa3BuTHe HeQTENPOMBICJAOBOH TeOJOTHH
Ha 3ToM 3Tane BHec akajdeMuk M. M. I'y6kun. Ero Tpyas y:Ke MHO-
rue JeCATHAETHs] He TepsIoT CBoell aKTyaJbHOCTH. Boublioe 3Haue-
HHe [Js DasBHTHA. METOJOB KOHTDOJS M peryJupoBaHHs paapa-
60TKH Ha ecTecTBEHHBIX peXuHMax HMeau paGotel M. B. AGpamo-
Buua, M. A. )Xnanosa, M. M. Makcumosnua, B. C. Menuk-Ila-
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waesa, A. H. Mycragpunosa, C. T. Onatanosa, A. A. Tpobumyka
W Ap.

[Tarewi nepuod — ¢ 1949 r. mo Hacrosiliee BpeMs. BaxHoit oco-
GeHHOCTBIO 3TOTO TNEePHOAa SBJISAETCH IKCTEHCHBHOE pa3BUTHE Hed-
TerasofoO6biBaollei NPOMBIIIJIEHHOCTH, CBSA3aHHIOE C OTKPbITHEM
GOJIbIIOTO 4YHCJIA HOBBIX HePTSHBIX H Ta30BBIX MECTOPOXIAEHHIT
B pa3NMuYHLIX paHOHax Hallell CTPaHBEl, BOBJIEYUEHHE WX B pa3pa-
60TKY H HaKOIJIeHHe 3HAYHTEJbHOro o6beMa HOBBIX NaHHBIX, Opra-
HHUYeCKH BOIUEAUIMX B HayuHBbIH (OHA HedTerasompoMEICJIOBOH reo-
JOTHY,

AKTHBHO pa3BuBaeTci He(TerasonoOGbIBawLlasi [POMbILIJIEH-
HOCTh B TaKux paloHax cTpanbl, Kak Bawkupusa, Tatapus, Beso-
pyccus, TypxkMmenus, ¥3bekucran, 3amagnas Cubups. OTKphIBa-
I0TCA HOBblE MECTODOXKAEHHS B CTapblx padoHax — B AsepGaiil-
xane, Ha CesepHom Kaskase, B Kasaxcrane, na Ykpaune.

[TaTbifi mepuon pa3BHUTHS HeTENPOMBLICJOBONM TeOJIOTHH COBMA-
NaeT cO BTOPbIM 3TAanoM pa3BHTHA TEXHOJOTHMH pa3paGoTKu HedTs-
HbIX 3ajexeil. K KoHLy nepBoro 3tama OblJIH MOATOTOBJEHB YCJIO-
BHA 1 KaYeCTBEHHOro H3MEHEeHHS TEXHOJOTHH HOGHIUH HepTH —
NPUMEHEHHST HCKYCCTBEHHOIrO 3aBOJHEHHS 3aJjiexkeH ¢ 1eJbio MOX-
JHepXaHHf MJIacCTOBOTO JAaBJIEHHS.

BueapeHue HOBOH TeXxHOJOTHH pa3paGOTKH HePTAHBIX MecTo-
POXKIAEHHH, B KOpHe OTJMYAloLlelcs OT paHee IMPHMeHSIBIUEHCS, MO-
CTaBHJIO Mepell NMPOMBICJIOBOH reoJiorHell PHHLHUIHAJIBHO HOBBIE 3a-
JayH, KOTOpble BO MHOrOM H3MEHHUJH CaMy CYTh 3TOH AHCIHUIJIWHBL.
PaHee npoMBbic/IOBasi reoJIOTHS 3aHHMaJach B OCHOBHOM BOMPOCAMH
PAlLHOHAJNBHOTO HCIOJB30BAHHUSl MJacToBoil sHepruu. Temepb e
TJIaBHBIM CTaJI0 H3y4YeHHe MpPOLECCOoB, MPOTEKAWUIHX B NMPOAYKTHB-
HbIX MJAacTax NpH BbITECHEHHH HehTH 3aKauuBaeMoil BOLOM.

Teopernyeckoe o060CHOBaHHE MeETONOB TOAAEpPHKAHUS MNJACTO-
BOro JAaBjeHus cBsizaHo ¢ uMeHamu A. Il. Kpwuiosa, ®. A. Tpe-
6una, Y. A. Yapuoro, B. H. Hlenkauera, a manbHeiiinee pa3BHTHE
3THX MeTtoloB — ¢ uMenamu M. T. A6acosa, 1O. II. Bopucona,
I'. T. Baxurosa, I0. B. )Keatosa, 10. I1. )Kenrosa, B. . Jlbl-
ceHko, . 1. Myxapckoro, M. M. Carraposa, M. JI. Cypryuesa,
B. C. OpJioBa, B. ®. CazoHoBa u zp.

B cospannM, BHeNpeHHH H pa3BUTHH METOLOB MOAJepXKaHHA
JaBJIeHHs, aHaJH3a H peryJHpOBaHHA pa3paboTKH 3aJjexell HedTH
B 3THX YCJOBHAX GOJBUIYIO POJb CHITPAJH MPOMBICIOBLIE T'eOJOrH
(nayuHble paGOTHUKH, PYKOBOAsiIMe pabOTHHKH OTpac/JH H KpyQ-
HEIX HedTepobbiBatowux npeanpustiit) @®. A. Beruuwes, B. B. [le-
nucesnu, H. C. Epodees, M. U. Makcumos, B. C. Meauk-TTawaes,
M. ®. Mupuunk, P. X. Mycaumos, A. H. Mycradunos, I'. T1. Osa-
HecoB, C. T. OsnatanoB, B. A. Txocros, A. A. Tpodumyk,
3. M. Xaaumos, A. HU. Llatypos, M. 3. UepHOMOPAHKOB H Ip.

Braronaps coOBMeCTHBIM YCHJIHAM TNPOH3BOICTBEHHHKOB H y4e-
HbIX HedTAHAS NPOMBILUIJIEHHOCTb B KOPOTKHE CPOKH IOJYYHJIA BhI-
COKO3(()eKTHBHBII KOMMNUIEKC METOM0B U CPEACTB KOHTPOJA 3a Npo-
meccaM, MPOUCXOASIIUMH B NMPOAYKTHBHBIX MJacTax NMpH 3aBoldHe-
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HUH. B 3TOT KOMMNJeKc BOUIJIH METOABl I'e0JOronpoMbICIOBOrO aHa-
Jau3a 4 oboOuieHuss HHPoOpMaHUH, IoJydyaeMmMoil cpeicTBamu cob-
CTBEHHO TPOMBICJAOBOH TeOJIOTHH, CKBaXXHUHHOH Treo(H3HKH, THApO-
JAHHAMHKH, DU3HKO-XUMHH H AP.

B HayyHOM OTHOLIEHHH pa3BHTHe He(TENPOMBICIOBOH '€OJIOTHH
W0 N0 MYyTH AaJsibHelllero COBEpPLIEHCTBOBAHHS METOJOB MOJyue-
HUSA HHGOPMALHH O CTPOEHHH H CBOMCTBAX He(TEra3zoHOCHBIX IJja-
CTOB, MeTOJOB [IOACYeTa 3aMacoB, TeoJOrHyeckoro o60CHOBAHHSA
NPOeKTOB, COBEPIIEHCTBOBAHHS METOLOB aHaJH3a H peryJupoBaHHs
pa3paboTKH, TeoJOTHYECKOro 00OCHOBAHHS MEPONPHATHA MO MOBbI-
LieHHI0 KO3(duIMeHTa H3BJCUEHUS HEPTH U T. M.

Hakonusluiica onulT paspaboTKu, a TakXKe pasjHyHbE MO Xa-
paKTepy W 1leJiIM MCCJeJOBaHHMS TOKas3aJik, YTO OCHOBHBIM (pakro-
poM, OO6YCJOBJAHBAIOLIUM TPYAHOCTH TPH peUIeHHH 3aZad pas-
BeIKH, MOjJcyeTa 3amacoB M pa3paboTKH He(PTAHLIX M Ta30BBIX
MECTOPOXK/AEHH#H, ABJISETCA HEOLHOPOAHOCTb He(dTera3oHOCHLIX MJa-
cToB. M3yueHueM HeONHOPOAHOCTH MJACTOB MU €e BJHUSHHA Ha 3-
(heKTUBHOCTb CHCTEM pa3paboTKH 3aHUMAaJHCh BedyliHe HedTeraso-
npoMbiciioBbie reoJiord ctpanbl K. B. Awmupos, B. M. Jlucrenrap-
ten, B. C. Meguk-Ilamaes, M. M. Makcumos u ap. OcobeHHO
LIHPOKO BEJAHCH HCCJAE0BAHUS HEOJHOPOAHOCTH IJacToB B 1962—
1965 rr., Korga K pelleHHI0 3TOH TPOOGJeMBl MNOAKJIIOYHJIHCH
B. W. Asamartos, B. B. Bowunos, O. K. O6yxos, E. U. Cewmun,
B. B. CraceHKOB H Jpyrue.

Bexo#i B HCTOpPHHM pa3BHTHA HE(PTErasolpoMBICIOBOH TeOJOTHH
aBHJoch 3acenanue LleHTpanbHON KoMHuccHH Mo pa3paboTke HedTA-
Helx MectopoxaeHuit I'ockomurera CCCP mno ronausy B HOsiGpe
1964 r. Ha sToM 3acepannu 6bliM cHOpMyJUPOBaHB YTOUHEHHbBIE
OTpejlesIeHHsl 3KCIyaTaUHOHHOTO 0ObeKTa M 3TaxKa pa3paboTKH H
NPEeAJIOKeHBl NPUEeMB HX BblAeJeHHS. DTH onpeleseHus TOCHyKHJIH
OCHOBOH MNOCJEAVIOU[HX HCCJAEROBaHUM, CBS3AaHHBLIX C pa3paboTKOMH
MeTOAMKHM BBIAEJIeHHS 3KCIJYaTalHUOHHBIX OOBbEeKTOB B paspesax
MHOTONJIACTOBBIX He(TAHBIX W Ta30BHX MeCTOpOXKAeHHH. 3HauH-
TeJbHYI0 paboTy B 3ToM Hanpasaeund nposeau H. E. DBoikos,
B. I. Kananuu u 1p.

Hlnpoko pa3BHBAOTCA MeTOAbl TeO(pH3UYECKHX HCCaeAOBaHHM
CKBaXWH [JJIsl H3yuyeHHs CTPOEHHUs, ONpejeJieHHd TeoJoro-(pH3nue-
CKHX CBONCTB TJIACTOB, H OCOGEHHO IJISI KOHTPOJS 3a pa3paboTKoil
3ajiexeill He(TH U rasa.

[IpuMeHeHHe MeTOLOB CKBAXXKHHHOH reo(H3HKH IO3BOJHJO [I0-
BBICHTh 3G (EKTHBHOCTL pElIeHHSI IPOMBICJOBO-T€0JIOTHYECKHX 3a-
l1au, CBSI3aHHBLIX C BbIJEJEHHEM B pa3pe3ax oO6CaXKeHHBIX CKBAXKHH
He(hTera3aoHOCHBIX M BOJOHOCHBIX NMOPOJA, KOHTPOJSA 3a MPOABHXKe-
Hnem BHK, T'HK, I'BK, onpenenenust pasjHyHEIX apaMeTpPoOB Ija-
CTOB, - HHTEPBAJIOB OOBOJHCHHA CKBaXXHH H JAPYIHX BaXKHBIX 3ajlad
reosiorhd U pa3paboTku HedTSAHBIX, Fa30BbIX H Ta30KOHAEHCATHBIX
MECTODOKAEHHH.

B peiueHHH 3THX BOIPOCOB aKTHBHOE yuacTHe MPHHHMAKT Ta-
KHC TeOJIOTH-TIPOHU3BOJACTBEHHHKH, DPYKOBOJAHTEJIH Te€O0JIOTHYECKOH
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cayKGbl B MuHHCTepcTBe He(TAHOH MPOMBILIJIEHHOCTH H Ha MeCTax,.
kak B. II. BuktopuH, E. Il. E¢pemos, P. X. Mycaumos, H. H. JTu-
coBckuli, 0. B. ®aun, 3. M. Xanumos, B. M. 10aun, X. B. I0cy¢-
3aae u apyrue. KpynHbIH HayyHBIH BKJAaJ B JeJIO IPOMBICJIOBO-
reoJIOTHYeCKOH HHTEPNpeTalHH pe3yJbTaTOB reo(PHU3nYecKHX HccJe-
nosauui ckBaxkuH BHecau C. A, CynaranoB, B. M. OpJanHckui,
H. M. CeuxnywuH 4 ap.

C 1953—1955 rr. HayHHAIOTCA IIHPOKHE HCCJAENOBaHUS MO MPH-
MEHEHHIO BepOSTHOCTHO-CTATHCTHUECKHX MeTodoB u IBM nas pe-
1IeHHS 3aJa4 HepTerasonpoOMbICJIOBOH Te€OJOTHH.

B orauude oT paGoT mepBOro M BTOPOro NMEpPUONOB, KOrAa Ma-
TEMATHUECKHE METOJbl HCIOJb30BAJHCh [JS OLEHKH MPOW3BOIH-
TeJBHOCTH CKBaXHH M CJYXKHJH OCHOBOH CTATHCTHUECKOIO0 MEeTOAa
MojcyeTa 3aMacoB, B pacCMaTpHBaeMblil MepHOJ 3TU METOAbl CTaHO-
BATCA BbICOKOS((EKTUBHBIM HHCTPYMEHTOM COGCTBEHHO reoJiorHye-
CKHX McCJeOBaHHH, ONHCAHHS TeOJIOrHYECKHX OObEKTOB, CPEICTBOM
ONTHMH3alLUH H aBTOMaTH3aUHH pasauuHbX paboT. CyulecTBeHHBI
BKJaA B 3TH HccnenoBaHust BHecan B. M. Aponos, B. A. Baabsuos,
E. A. Xurpos, 10. B. lllypy6op u ap. B pelmeHue MHOrux Hu3 na-
3BaHHBIX BBlle BONPOCOB BJIOXKHJH CBOH TPYA H aBTOPBHl HAacTOA-
uiero yue6GHHKa.

C koHua 50-x rr. HauMHaeTC HHTEHCHUBHO€ pa3BHTHe Ta30BOMH
TPOMBILIJIEHHOCTH cTpaHbl. Ha paHHMX 3Tanmax cBOero CTaHOBJICHIS
po6wlua raza pa3BHBajach OJHOBpeMeHHO ¢ NOObiueil He(TH B Ha-
NpaBJeHHH HCIOOJb30BAHUS TIJIaBHBIM 06pa3oM [MONYTHOTO rasa.
Mertoabt pa3paboTKU ra3oBBIX MECTOPOXKAEHHH OBIJIH YUCTO SMITH-
puueckumu. Ha HHX MeXaHHYeCKH PacrnpoCTPAHAJNHCh METOAbl pas-
paboTKH HePTAHBIX MeCTOPOXK/JAEHHH.

BMecte ¢ TeM GoabliiHe o6beMbl MOHCKOBO-pa3BeJOYHBIX paboT
H UHTEHCHBHBblE HCCJeJ0BAaHUS MOATOTOBUMU 6a3y AJA YCKOPEHHOTO
Pa3BHUTHS ra30BOH MPOMBIUIJIEHHOCTH. BBIIM OTKPBITH HOBBIE MCCTO-
poxaeuus raza Ha ceBepe TioMencko#t o6nacth u B Openbyprckoit
o6aactu, B Cpenneit Asuu, CTaBponmosJbCcKOM Kpae H APYrHx pa#o-
Hax CTpaHbl.

['azoBasi npompiuieHHocTe CCCP BeTynmuia B HOBBIH 3Tan CBO-
ero passutHs: B 1956 r. OHa CTAHOBHTCA CaMOCTOATENbHOH OT-
paciabio HapoaHoro xossiictea. B 1958 r. 6blji0 MPHHATO NMOCTANOB-
aende LIK KIICC u Coera MuuuctpoB CCCP «O nanpneiem
Pa3BHTHH ra3oBOH NPOMBIIIJIEHHOCTH H ra3ocHal»KellMsi NMpeAnpus-
il n roporoB CCCP».

B Hacrosililee BpeMs CO3JaHbl ra3oAMHaMHYeCKHE METOAbl pac-
yeTa H3MEHEHHS BO BpPeEMeHH HeoGXOAHMOTrO YHCJA ra3oBbIX CKBa-
KUH, MJACTOBbIX, 3a60HHBIX H YCTbeBHIX AAaBJEHHH, NpHOIHKeHHbIE
MeTOJbl pacyeTa MPOABHMKEHHUS KOHTYPHBIX HJH MOAOUIBEHHBIX BOJ
¥ pelllen psj APYTMX 3ajau C YY4eTOM NPOMBICJIOBO-I'€0JJOTHYECKOH
HHpOpMalHH.

Pa3BuTHe TEOpHH W TMPAKTHKH JOOLIUM Tra3a MOBJIEKJO 3a CO-
60it M pa3BUTHE NPOMBICJOBBIX I'eOJIOTHYECKHX HCCJeJOBaHH# Ha ra-
30BbIX MECTOPOXKIEHHSAX.
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B coBepiueHCTBOBaHHE Ta30NpPOMELICJAOBOR TIe0JOrHH, METOMAOB
¢¥3yyeHUS] CTPOEHUSA ra30BHIX 3ajieXefl, MoJAcyeTa 3anacoB rasa, reo-
JIorHyeckoro o60CHOBAHHSA MPOEKTOB paspabOTKH rasoBHIX H raso-
KOH/JEHCATHBIX MECTOPOXKAEHHH CYUIeCTBEHHBIH BKJajy BHeCJH Ta-
kue reosord, kKak K. A. Bejos, 3. I'. Bopucenko, B. Y. Epmaxkos,
W. T1. )Kabpes, M. A. )Knanos, A. JI. Kosaos, B. Il. Casuenko,
M. H. Cocon, O. B. Tepuonoit, H. B. Uepckuit u ap. B pesynbrare
CeroJHsi HOBAsl reoJoruyyeckas AHCUHIVIMHA, BO3HHKILAS KaK Hed-
TENPOMBICJIOBAS] TEOJIOTHSA, C MOJHbIM OCHOBAHHEM Ha3blBaeTcs Hed-
TerasolnpoOMbBICJIOBOH reoJorHef.

§ 3. CBA3b HE®TETA30NMPOMbBICJIOBON TEOJIOTHH
C APYrHMH TEOJIOTHYECKHMH H CME)XHBIMH HAYKAMH

C ToukM 3peHHS INIPOMBICJOBOTO TreoJiora 3ajeXp HedTH HJH ra3a
CJeAYET PAcCMAaTPHBATh KAaK HEKOTOPYIO YacCTh MPOCTPAHCTBA, B KO-
TOpOH HaKJAaJblBAIOTCS [pyr Ha Jpyra pe3yJbTaThl Ppas/IHYHBIX
reoJIOTHYeCKHX, (HU3HYECKHX, THAPOJMHAMHYECKHX H JPYyrHX Mpo-
1[eCCOB, AeHCTBOBaBIIMX paHee H IPOHCXOASALIUX BO BpeMs ee pas-
paborku. I[TosTomy 3ajexb BCAEACTBHE MHOrooGpasusi IIPOLECCOB,
TIpUBEAIIHX K ee 06pa30BaHHID U MPOTEKAWUIHX IPH ee pa3paboTke,
MOJXXHO. M3yYaTh BO MHOTHX ACNEKTaXx.

CyuiecTBYIOT pa3iHuHble HayKH, KaK reojIorHYecKHe, TaK H He-
reojloriueckve, KOTOPble H3y4alOT T€ HJIH HHBIE W3 YINOMSHYTBIX
Bhlle npoueccoB. OTciofa clenyer ocoGeHHOCTh HedTerasonpoMeic-
JIOBOH Tr€OJIOTHH, 3aKJIoualuiasics B TOM, YTO OHa LIMPOKO HC-
NnoAb3yeT TeOpeTHUYeCKHe NpeJCTaBJEeHHS M (QaKTHYeCKHe NaHHBIe,
nojyyaemble MeTOJaMH JAPYTHX HayK, H B CBOHX BBIBOJaX U 06006-
HIEHHAX OYeHb 4YacTo OMUPaeTcs Ha 32KOHOMEDHOCTH, YCTAHOBJEH-
Hble B paMKaX JApYrHX Hayk.

Hanpumep, naHHble 06 yCAOBHAX 3ajieraHusi NPOAYKTHBHBIX IJa-
CTOB B NEPBYIO oyepelb NOCTYNAIOT B PE3yJbTaTe MOJEBHIX CEHCMH-
4eCKHX HccaenoBaHdi. [IpH BCKPBITHH 3aJieKH CKBaXXMHAMH 3TH
JaHHble MOTYT OBITh YTOYHEHH METOJaMH CTPYKTYPHOH TeOJIOTHH.

[TogHsiTBle U3 CKBaXXHH KepH, mMpo6bl Hed)TH, ra3a, BOAbl HCCJe-
AyoTest MeTogaMu (u3uke miaacta. J[pyrum HcTouHHKOM HHpopma-
UM O CBOHCTBAax MODPOJ CJYKAT JaHHBIE TPOMBICAOBOH Treou3HKH,
a TakXe pe3yJbTaThl THAPOJHHAMHYECKHX HCCAEAOBAHHH CKBaXKUH.
TeopeTHyeCKO# OCHOBOH 3THX METOAOB SABJAIOTCH MOA3EMHAs THI-
paBJiHKa M CKBaXHHHaf reodusuka, urpamolive HanboJiee BaXKHYIO
poJb B pellleHHH 3aJau HedTerazompOMBICIOBON Te0JOTHH, TAK KakK
‘C MX NOMOLIIBIO MoJay4daioT okoyo 90 % wuHdopMalHu, HeOGXOAUMOH
MPOMBICJIOBOMY T€0JIOTY.

O6o6was pasanuHyio HHPOpMaUHIO 06 YCHOBHAX 3ajJeraHHs H
‘CBOHCTBAX HedTerasoHAaCHILEHHBIX MOPOJA, HPOMBICJOBBIH TreoJyor
OYeHb YaCTO He c03JaeT KaKHe-TO HOBble MPHHIUHNL], 3aKOHBI, Me-
TOAbI, a B 3HAYMUTEJBHOH CTENEHH ONHpaeTCHd Ha TeopeTHUeCKHe
NpeJcTaBJeHNsd, 3aKOHH M NpaBHJA, YCTAHOBJEHHble B paMKax
‘CMEXHBIX HaYK: TEeKTOHHKH, CTpaTHrpacduy, nerporpadHu, TrHapo-
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F€0JIOTHH, MOA3EMHONH TMAPABIUKH H psda APYrux. AHaAJU3HpPYS U
0606asi KOMMYECTBEHHBIE H KayecTBEHHble JaHHbIE, COBpEMeHHbI
IPOMBIC/IOBLIA Te0JIOT LIHPOKO HCMOJb3YeT MAaTEMATHUECKHE MeTOMbl
1 OBM, Ges yero pesysbTaThl 060GIIEHHST HE MOTYT CUMTAThCH [O-
CTaTOYHO HaJeXXHBbIMH.

Takum ofpasom, Hayku, H3yualollue 3aJjexH HepTH H rasa
B acneKkrTax, OTIHYHBIX OT TeX, KOTOPBIMH 3aHHUMaeTcss HedTeraso-
[IPOMBICJIOBASt TE€OJIOTHH, COCTABJAIOT 3HAYHTEJNbHYIO YacCTb Teope-
THYECKOTO H MeTOAMYECKOro (yHAaMeHTa HedTerasompoMBICJOBON
reoJIOTUH. _

Bmecre ¢ TeM HedTerasonpoMBIC/0Basi TEOJIOTHS, UMesi CaMo-
CTOATENbHBIH 00DbeKT — 3ajeXb He)TH HJAM rasa, IMOATOTABJHBAE-
Myl K pa3paloTke MM HaXOAdILylocs B paspaboTKe, T. €. reoJoro-
TE€XHOJIOTHYECKHH KOMILIeKC, pellaeT H coGCTBEHHBIE 3a/auyM, CBS-
3aHHBIE C CO3JlaHHEM METOJAOB NOJyYyeHHs, aHaJu3a U O6OOIIeHHS
MHGOPMAlKH O CTPOEHHH HedTEerasoHOCHBIX MJACTOB, O MyTHAX ABH-
Xenus HeTH, rasa, BoAbl BHYTPH 3aJeXH TPH ee IKCIJAyaTaLlMH,
O TeKyILIMX H KOHeuHbX Ko3ddHuueHTax Hedreormauuw u T. m. [lo-
39TOMY yKa3aHHas Bblllle CBsI3b HedTerasonpoMBICJOBOH T'eOJOTHH
C JIPYTHMH HayKaMH He SBJsIeTCH OAHOCTOPOHHEN.

PesysnbraThl mpoMBICIOBO-I€0JIOTHYECKHX HCCJAEXOBAHHH OKa3bl-
BAIOT CYLIECTBEHHOE BJHMSIHHE HA CMeXXHble HayKH, CHOCOGCTBYS X
oboralieHnIo H JajbHelimieMy pasBuTHO. Ha npombiuiienHo HedTe-
Fa30HOCHBIX IJIOWAAsX Bceraa 6yputcst 60/blIoe KOJHYECTBO CKBa-
XHH, BelyTca oTO6Op H aHaA/NH3 06pasioB mopol, npod KXHAKoCTel U
rasa, NPOBOJSATCA BCEBO3MOXKHBIE HaOJIOAEHUSI U HCCJAEJOBaHHUS.
Pasnoo6pa3nble BHIB HCCJAEIOBATENbCKOH H MPOHU3BOACTBEHHOIN
JIeSATEPHOCTH, 4 TakXe NPOMBICJIOBO-TEOJIOTHUECKHI HAY4YHBIH ana-
JIU3 ee Pe3yJbTaToB 0053aTesbHO H B GOJIBIIOM KOJHYECTBe JOCTAaB-
JSI0T HOBHle GakThl, cayxalllie AJA NOATBEPXKAEHHS H JAaJbHeH-
IIer0 PAasBHTHS B3MVIAAOB H TEOPHH, COCTABJASIOUWINX COJAepKaHHe
CMeXHBIX Hayk. Ilpu atoM HedTeraszompoMbicjioBasi reoJiorusi cra-
BUT MNepejl CMeXHHIMH HayKaMH HOBBIE 3aJayd, TEM CaMbIM B ellle
OoJblllefl CTeNeHH Cnoco6CTBYSI MX Pas3BHTHIO. TaKOBBI, Hampumep,
Tpe6oBanusi GoJiee yrayGJeHHOro mneTporpadUYeckoro H3yyeHHS
TJIHHHCTOTO MaTepHasa KOJIJIEKTOPOB, KOTOPBIH MOXKeT MeHfTh cBO#
o0beM INpH KOHTaKTe ¢ BOJXOH; H3yYeHHS (PU3MKO-XMMHUYECKHX $B-
JIeHHH, TMPOTEKAIOUINX Ha KOHTAaKTaX HedTH, BOABI H MOPOABI; KOJIH-
YeCTBEHHOH HHTEpPNpeTanuu pe3yJabTaToB reoMU3HYECKUX HUCCJIEH0-
BAHHHA CKBaXKHH H Jp.



Tnasa 11

CUCTEMHO-CTPYKTYPHbIM NOA X0 K H3YHYEHHIO
3ANEXXEH YIJEBOAOPOLOB

§ 1. NOHSATHE CUCTEMbI B MNPOMbBICJIOBOHA TEOJIOTHHU

‘Onbit pa3paGoTKH HeDTAHBIX U Ta30BBHIX MECTOPOXKAEHHUH BbIABHJ
pellaiyio poJb (akKTopa. HEOAHOPOAHOCTH CTPOEHHA 3aJjexed
B pelIeHHH 3alauy He()Tera3onpOMBICJIOBOI reoJOruH. MapKCcUCTCKO-
JIEHHHCKAast (UJA0CO(QHA CBA3bIBAET HEOAHOPOAHOCTb JIOOBIX OO6BEK-
TOB CO CTPYKTYpHOI opraHH3alHell MaTepuH, C e€e CHCTEMHOCTHI.
IMeHHO 3TO SABHJOCH NMPHYHHON NMOSIBJEHHUS HOBOIO MOAXOAA K 00B-
€KTaM OKpY2Kalollero MHpa, KOTOpbIH NOJYYUJ Ha3BaHHe CUCTEMHO-
CTPYKTYPHOTO.

B o6wmem cayuae noa cucrTemori NOHUMAaeTcsi COBOKYMHOCTB JIIO-
6bix O00BeKTOB (MaTepHaJibHBIX HJIM HAeaJbHBIX), OMNpeleNeHHbIM
06pa3oM CBSI3aHHBIX, B3AUMOAEHCTBYIOLIHX APYT ¢ APYrOM.

Jlio6oif 0ObeKT Kak CHCTeMa COCTOMT H3 HEKOTOPOro uHC/Ia
MEeHBbIINX O6BbEKTOB, KOTODble, B CBOK ouepelb, COCTOAT H3 ellle
6osiee Meakux 06beKToB. Takas mpoueaypa AeJNeHHS MOXKeT IPo-
JOJIKATHCS TyGOKO BHYTph H3y4yaeMoro siBjeHus. Ee mpekpamaior
Ha YpPOBHe, RONYCTHMOM HCXOAsl H3 TpeGoBaHHil peliaeMoH 3alau.

Ecau kaxknaoii U3 06beKToB, 06pa3yiolluX cHCTeMY, IO ycJo-
BHSIM pellaeMoil 3ajauyu pacCMaTpPHBAaercs, B CBOIO OYepedb, COCTOsA-
IIMM M3 HEKOTOpHIX yacTell, T. e. 6ojiee MeJKHX OGDBEKTOB, TO ero
Ha3biBalOT nodcucremoli NaHHOH cHcTeMbl, KpynHyio noicucrtemy,
KoTopasi BKJIouaeT B cebsi psii 6osee MeJNKHX NMOACHCTEM M Xapak-
TEpHU3YeTCsl HEKOTOpOH chneuu(pUKOH, HA3BIBAOT KOMNOHEHTOU CHU-
crembl. [IpH HeoOXOAUMOCTH KaxKAash KOMIOHEHTa HJH TMOIACHCTEMa
MOXEeT pacCMaTpPUBAThCS KaK CaMOCTosATeJNbHast cHcTeMa. B aTom
c/lyyae MO OTHOUIEHHIO K HeH pelraioTcs Bce Te 3alayH, KOTopble
HeoOXOAHMO PellHTb NMPH H3YUYEHUH CHCTEM.

Ecan Kaxabiii H3 06beKTOB, 06Pasyolux CHCTEMY HJH INOJICH-
cTeMy, paccMaTpHBaeTcs HEAEJWMBIM RH Ha KakHe 4acTH, TO €ro Ha-
3bIBAIOT 946MEHTOM JAHHOH cCUCTeMBl (moacucTeMbl). CaeayeT 4eTKo
pas3jiHuyaTh MNOHATHS «3JEMEHT» H «NOoJCHCTeMa». DJeMeHT — 3TO
yacTh CHCTEMbl, paccMaTpHBaeMas Kak abCOJIOTHO HeReJHMBII
06BbEKT, KAK CHUMBOJ HeleJHMOCTH. [Ipu 3TOM Haldo HMeTb B BHAY,
yTo B O6lIeM cJyyae 3JIEMEHT HeleNUM JIHIIb OTHOCHTEJbHO, Ol-
HAKO OJsl JaHHOW KOHKDEeTHOIl cHCTeMbl OH fABJAAeTCs (NMPHHHMa-
eTcs1) abCOJIIOTHO HeleJUMBIM.

[ToacucreMa ecTh YacTb CHCTEMbl, 3aHHMAOLLAs B HeH MpoMe-
JKYTOUHOE II0JIOXKEHHe: OHa MEHbllle CHCTEMbl, TAK KakK sIBJsETCH ee
4acTbio, HO GoJibille 3JeMeHTa, I0CKOJAbKY O0BeAHHAeT HEKOTOopoe
MHOKeCTBO 3JIeMEHTOB.

[TOHATHSI «KOMNOHEHTA», MOACHCTEMA» M «3JEMEHT» SIBJSIOTCS
OCHOBOH pAa3JIHYHLIX BO3MOXHBIX MPEACTaBJEHHH CHCTEMBI, O ueM
noapobHee GyleT cKa3aHO B CleaylolleM naparpade.
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[n1aBHOH 0COGEHHOCTbIO CHCTEMBI KAaK HEKOTOpPO# COBOKYMHO-
CTH NOACHCTEM H 3JIEMEHTOB fBJSIETCA TO, UTO OHa obJjanaer, o
KpaliHefl Mepe, OAZHHM TakKHM CBOHCTBOM, KOTOpPOEe OTCYTCTBYET
y CJIaralolux ee 3JeMEHTOB. JTO 3mMepOrcenTHoe, UAH CHenHudH-
JeCKH CHCTeMHOe (HHTerpajbHOe) CBOHCTBO, KOTOpPO€ HHKaKHM
aHaJH30M He MOXeT ObThb BHIBEAEHO H3 CBOHCTB 3jeMeHToB. Ha-
npuMep, 3MepAXKEHTHbIM CBOHCTBOM TaKOH CHCTeMbl KaK caMoJeT
6yAer cnocoBOHOCTb €ro K CaMOCTOsATeJbHOMY mnoJety. Hu oamu u3
ero 3JeMeHTOB (/leTajiefl) B OTAENBHOCTH TAaKOH CrNOCOGHOCTBIO He
ob6JajaeT H HHKaKoe pasjlejbHOe M3ydeHHe 3THX JeTajeil He naer
nHOpDMALHH O TOM, 4TO eClH HUX cob6paTb BMecTe, NMPHUAATh IMO-
JYy4eHHOMY MHOXEeCTBY OHNpeleJeHHYI CTPYKTYpy, TO Takasl CO-
BOKYNHOCThL NPHOGpPeTeT CMOCOOGHOCTh K MOJETY.

OMepAKeHTHble CBOHCTBAa — 3TO MPOsIBJIEHHe HEJOCTHOCTH CH-
CTeMBl, KOTOpas OGYCJOBJHBAETCS TEM, YTO BCe €€ 3JEeMEHTH 06be-
JAHHEHBl B Hepa3pLIBHOe LeJoe ONpeAe/IeHHbIMH CBA3SMH H OTHO-
meHnsiMi. COBOKYNHOCTb cBsideil M OTHOLIEHH{l MeXAy 3JeMEHTaMu
Ha3biBaeTCsl CTPYKTypoi cucTeMbl. VIMeHHO cTpykTypa onpefensier
3Mep/AKeHTHble CBOHcTBa cucteMbl. M MMeHHO cyliecTBoBaHHE Y CH-
CTeM 3MEepI’KEHTHBIX CBOHCTB, OKa3blBalOUIHXCS BeCcbMa BaXXHLIMH,
B DeLIeHWH MHOTHX 3aJay HayKH H NPOH3BOACTBA, MOCJAYXKHUJIO TIPH-
YHHOH TNOSIBJIEHHS W INHDPOKOTO PAaclpoOCTPaHEHHA CHCTEMHO-CTPYK-
TYPDHOFO NOAXOAAa, KOTOPHIH OTKPBIBA€T MyTh K H3YYEHHI0 TaKHX
CBOWCTB.

§ 2. BOBMO)XHDbLIE NPEOCTABJIEHUSA U THUIIbI
CHCTEM B TEOJIOI'HH

BosMoxHnbe npeAcTaBJeHHA cHcTeMH. Jlio6oii 06b-
eKT MOXeT pacCMaTpHBAaTbCsl KaK CHCTeMa, KOTOpas, B CBOIO Oye-
pellb, MOXKET HMeTb HeCKOJIbKO MpeAcTaBJeHui, T. e. J060it 06'bEKT
B 3aBHCHMOCTH OT pelnaeMofi 3ajayd MoxeT OblTh NPeACTaBJIEH
HECKOJBKHMH BHAaMH cucTeM. IlokaxkeM 3To Ha MNpHMepe THIOTe-
THYECKOH JIHH3bl TEepPHFeHHOro KOJJEKTOpa, CJAOXKEeHHOH ABYyMS
JHUTOJOTHYECKHMH DAa3HOCTAMH NOPOX — MecYaHHKaMH U aJeBpOJIH-
Tamu (puc. 1).

OnHO M3 BaXKHBIX NPEACTABJEHHH CHCTEMBl — MHONMECTBEHHOE,
Korja CHCTeMa paccMaTpPHBaeTCsl KaK HEKOTOpPOe MHOXECTBO 06b-
eKToB. TakK, NMPHMEHHTEJNbHO K JIHH3€ MOXHO BBIIEJHUTH CJAEAYIO-
HiHe MHOXKeCTBa MaTepHaJbHbIX 0OBEKTOB.

Ilpexne Bcero BClO JIMH3Y B IeJIOM MOMXKHO pacCMaTpHBATL Kak
MHOXK€ECTBO MHHeDaJIbHbIX 3ePeH, KOTOPHIMH CJOXKEHB NeCYaHHKH
M aJIeBPOJIMTH, H CBSI3LIBAIOLLEro 3TH 3epHa leMeHTa. [locmeanuii
00yCnOBIHBAET CYLHECTBOBAHHE COBOKYMHOCTH 3epeH Kak eJIUHOro
1eJIOT0, Ha3biBAeMOro JHO6O InecYaHHKOM, JHOO aJjeBPOJHTOM,
OMepIKEeHTHBIMH CBOHCTBAMH TaKOH cHcTeMBl GYAyT, HalpHMep, ee
OTKPHITa# IOPHCTOCTb U MPOHHIAEMOCTH, OOYC/IOBJIHBAIOIIHE BO3-
MOXHOCTb HAKOIMJIEHHS B JIHH3e-CHCTeMe KHJAKOCTed M Ta3oB H HX
¢uabTpanun. OueBHAHO, YTO MHUHepaJbHbBle 3epHAa TaKHMH CBOHCT-
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BaMHu He o6sajat. [ToaToMy, 4YTOGB H3YYHThL 3MEPANKEHTHbIe CBOLI-
CTBa JIMH3bl, TaKMe KaK MNOPHCTOCTb HJH TPOHHLAEMOCTb, JHH3Y
CJielyeT pacCMaTPHBATb KAaK MHOXKECTBO HeKOTOpHIX GoJiee Kpyi-
HbIX, UeM MHHepaJibHble 3epHa, 00beKTOB. B KauectBe Takux o6b-
€KTOB BHICTYNAIOT 00pasubl FOPHBIX NOPON, a BCs CHCTeMa-lIMH3a
Telepb PacCMaTPHBAETCS KAaK MHOXKECTBO 06pa3loB. DMepaXKeHT-
HBIM CBOHCTBOM TaKOH CHCTeMbl OyJdeT JIUTOJIOTHYECKAast XapaKTepH-
CTHKa Mopofbl. JLas TOro 4To6Bl M3YYHTH 3TO 3MEP/MKEHTHOE CBOH-
CTBO, HYXXHO HpPEeACTABHTb CHCTEMY B BHJAE MHOXKECTBA OODBEKTOB,
CJIOKEHHBIX TNOPOJAMH pa3HbIX JHTOJOTHUECKHX THIOB. B Hauem

124244000 0 4 2 2t atdledl d  otitittael L7 7 2 4 2 1 2 2 2 L L L L Ll 0 0 st st s st L LT

e e i i e L e e

psid i e+ 3 3 | O |5 e

Pyc. 1. JlunHsa TeppHreHHOrO KOJIIEKTOPA KaK CHCTEMA.

1 — KpoBas njaacra; 2 — NoAollIBa nJacra; J — MHHepadbHOe 3epHO: oGpa3upl: 4 - necya-
HHKa; § — aJjieBpPOJNTa; 6 — NOPO/a-HEKONIEKTOD

YCJAOBHOM NpHMEpe JIHH3a NPeJICTABASET COG0H MHOMKECTBO, CO-
cTosiliee H3 ABYX TAaKHX OOBEKTOB, OAMH H3 KOTOPBHIX CJIOXEH [Mec-
YaHHUKOM, a JAPYrofl — ajeBpoOJHTOM. TakHM 06pa3oM, MHOMKECTBEH-
HOe TIpeJCTaBJeHHEe CHCTEMbl MOXKeT ObITh MOCTPOEHO Pa3HBIMU
cnoco6amMH B 3aBHCHMOCTH OT OTHOCHTEJIbHBIX Pa3MepOB OGBEKTOB,
COCTaBJSIOIMX H3yyaeMoe MHOXECTBO.

B03MOXKHOCTb pacuJieHeHHS CHCTeMbl HAa YacCTH pasHBIX pasMe-
POB INO3BOJISieT NMOJYYHThb IAPYroe BecbMa BaxHOe MNpelCTaBJeHHe
CHCTeMBI, IPDH KOTOPOM OHa BLICTYNaeT KaK HEKOTOpas uepapxuye-
cKasi yHnopAAOYeHHOCTb. DTO NpeJcTaB/eHHe Ha3bIBAETCH uepapxu-
uyeckum. OHO OCHOBaHO Ha NOHATHAX KOMIIOHEHTBI, TOJACHCTEMBI H
3sneMenTa. lMepapxuueckoe npeACTaB/lIeHHE TIO3BOJISIET BbIAENHTh
YPOBHH CTPOEHHS CHCTEMBI.

COBOKYNMHOCTb NMOACHCTEM M 3JIEMEHTOB, NpHHAAJEXAUHUX OJ-
HOMY TOPH30HTaJbHOMY psiAy (YPOBHIO), Ha3blBaeTcss Hepapxuue-
CKHM ypOBHeM (YDOBHEM HepapXuH) HJH CTPYKTYPHBIM YDOBHEM.

B Hamreii rumoTeTH4eCKOH JIMH3e MOMHO BBIAEJIUTH CJELyolHe
YPOBHH CTpPOeHHs: 1) ypoBeHb MHHEpaJbHOIO 3epHa —Ha 39TOM
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YPOBHe BCS CHCTeMa-JHH3a BHICTyNAeT KAaK MHOXKECTBO 3JIeMEH-
TOB — MHHepaJIbHbIX 3epeH; 2) ypoBeHp obpasua MOPOAH Kak He-
KOTOPOH COBOKYIHOCTH MHHEPaJbHbIX 3epeH — H3ydeHue o6paslon
AdeT UHGOPMALHUIO O JIMTOJIOTHHU JIMH3bl, H3MEHEHHH €e NMOPHCTOCTH,
NPOHHI[AEMOCTH H T. H.; Ha 3TOM YPOBHe BCfl CHCTeMa-JiHH3a MO-
JKeT OLITb MbICJIEHHO IpeACTaBJeHa KaK MHOXKECTBO MOACHCTEM-
06pa3uoB; 3) ypoBeHb IBYX Ppas/HyalOUIHXCS MO JHTOJOFHYECKOH
XapaKTepUCTHKe uacTell JIMH3bl (NE€CYaHHKH H aJIeBPOJIHTbI), BBI-
CTYNaIOUIUX B KauyecTBe KOMIIOHEHT, YHCJO KOTOPbIX paBHO ABYM;
4) ypoBeHb JIHH3Bl B 1LEJOM, Ha KOTOPOM ee MOXHO paccMaTpH-
BaTh KaK HEUYTO LEeNOCTHOE, He pacujeHslleecsi Ha cocTaBlble ya-
CTH, XapaKTepHu3yloleecss CBOUMH CBOHCTBAaMH: (GOpPMOil, pa3mepom,
OPHEHTHPOBKOI B MPOCTPAHCTBe H T. N. B AaHHOM npHMepe nepBbId
YPOBEHb — yPOBEHb 3J€MEHTOB, BTODOH — YPOBEHBb NOACHCTEM, Tpe-
THH — ypOBeHb KOMIIOHEHT H 4YeTBepTblil — YPOBEHb CHCTeMbl
B HeJOM.

a5 peuieHHst MHOTHX 3ajkay HedTera3onpoMBICJOBOH TeOJOrHH
paccMOTpeHHS] TeDPUI'eHHOH NMOPOJbl HA YDOBHe CJaramwollHux ee 3e-
ped He TpebOyercs. Toraa B HameMm Npumepe JIHH3y MOXKHO pac-
CMATpUBAaTb KaK CHCTEMY, HMEIOLIYI0 MeHbIIee YHCJO HepapXHue-
CKHX YDOBHeil: B KauecTBe 3JieMeHTOB (JaJjiee HeAeJHMBIX O6beK-
TOB) OyAyT BHICTYNATh y:Ke o6pasubl, a B KauecTBe MOACHCTEM —
KOMIIOHeHTHl. [IpH HepapxuuecKoM INpeACTaBJEHHH CHCTEMBl 3Je-
MEHTHI, MOACHCTEMBI H KOMIIOHEHTHl BHIAENSIOTCS B COOTBETCTBHH
€ KOHKPEeTHBIMH 3ajauaMH uccienoBaHud. [Ipu usMeHeHuu 3ajgauu
OOBeKTbl, KOTOpble paHbllle PacCMaTPHBAJHCH KAaK 3JEMEHThl HJH
NOJACHCTEMBl HEKOTOPOH CHCTeMbl, MOT'YyT NPHHHMAaTbCH B KauecTBe
CHCTEeM MeHblIero Macuwraba co CBoeil BHYTPeHHell HepapxHef,
HJHM, Hao0OpOT, CHCTeMa B HOBOM HCCJA€LOBAHHH MOXKeT paccMart-
PHBATLCSI KaK 3JeMeHT HeKoTopoil Gojee KpymHoH cucreMbl. Tak,
Halla THUIOTeTHYecKas JHH3a IpPH H3Y4eHHH HedTerasoHOCHOTro
TJlacTa B LeJIOM MOXET BBICTYNAaTh KaK HeJeJIHMBIH 3JeMeHT 3TOH
HOBO#i 60Jiee KDYNHOH CHCTEMBI.

PaccMoTpeHHe cHCTeMbl B KauecTBe HeJeJUMOro LeJOro o3Ha-
yaeT BO3MOXKHOCTb ellle OJHOTO (KpOMe MHOXKeCTBEHHOIO W Hepap-
XHYECKOTO) — 4eA0CTHO20 mpeAcTaBiaeHHst cHcTeMbl. [lpn wnemoct-
HOM [peACTaBJeHHH BaXKHbIM $IBJAETCH IOHSATHE CHCTEMHOro OK-
pyxenus. JleneHne Mupa Ha JBe YacTH — CHCTEMY H CHCTEMHOe
OKpY:KeHHe — I03BOJIsieT 0XapakKTepH30BaTb CHCTEMY HEKOTOPBIM
MHOXECTBOM ee BHEIHHX CBs3eH, T. e. ee BHELIHEH CTPYKTYpPOH.

Ha kaxaoM HepapXHUecKOM yPOBHe 3JeMEeHTBl CHCTEMBI Xapak-
TEPH3YIOTCH KaKHM-TO Ha6opoM cBoOHCTB. CIHCOK 3THX CBOIlcTB
yCTaHABJIHBAETCH B COOTBETCTBHH C LEJAMH, AJS KOTOPBIX OOBEKT
paccMaTpHBaeTcsi KakK cHcTeMa (Hampumep, AJas Leneil nojacuyera
3aMacoB H3yyaloTCH CBOHCTBA M3 OAHOrO CIMCKa, AJA lleJed mpo-
€KTHPOBaHUA pPas3paboTKH — H3 ApPYroro, npuHuyeM pasHble CIHCKH
MOFYT nepekpbiBaTbesi). CBoOHCTBa 3/eMeHTOB JIOO0ro ypoOBHSA He-
papXHH MOXKHO pasje/inThb Ha TPH IPYHNBl: cBOHcTBa | mopsiika —
Te, 6Jarofaps KOTOPBIM KaXABl 3JMeMeHT cIocOoOCTBYeT JOCTHKe-
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HHIO OCHOBHOH 1eJH cucreMH; cBofictBa Il mopsaka — Hexesa-
TeJbHble, BpeAHble, TPHBHOCHMbIE 3JIEMEHTOM B CHCTEMY; CBOHCTBa
1II nopsaaxa — HeHTpasbHble O OTHOIWIEHHIO K OCHOBHOH LEJH CH-
CTeMBl, OHH MOTYT OLITh HCHOJb30OBaHH, HalpHMep, AJS onpefeJe-
Hua cBoiicte I H Il nopsaka uepes pasjuuHble KOPpessillUH.

Hanpumep, ecau paccMaTpuBaTh JHH3Y Kak OGBEKT, U3 KOTO-
poro HyXHO H3BJedb HedTb, TO K cBoHicTBaMm | mopsiika MOXHO
OTHECTH HOPHCTOCTh H INPOHHLAEMOCTb MOPOA, TAaK KaK OHHU CHO-
cOOCTBYIOT HAKOIJIEHHIO He(TH B cHcTeMe H 00eCHeyMBalT BO3-
MOXKHOCTb ee Hu3BJeueHlst. K cBoiictBam Il mopsitka MoxeT GHITb
OTHECEHO BBICOKOE COJAep:KaHHe TJHHHCTOrO LeMeHTa, TaK Kak
[IUHBL 06/120a10T cnocOGHOCTBIO pas3fyxaTh B BoJde, W eCaAH IO-
HaJoOUTCSl 3aKauWBaThb B JHH3Y BOAY [Js MNOJAEPXNKAHUA MJacTO-
BOr0 JaBJIeHHA H BhiTeCHeHUs HedTH BOAOH, TO pasbyxaHHe IJIMH
O6yleT CyleCTBEHHO MOHHXKATh 3()(EKTHBHOCTb 3TOr0 MepONpHS-
Tusl. PasnuuHble reodusuyeckie XapaKTepHCTHKH, KOTOpble H3Me-
PAIOTCA B CKBAaXKHHAX H B JAaJbHEHIIEM HCIOJBb3YIOTCH AJA OMNpe-
JeJleHUs] TMOPHCTOCTH, HedTeHACHILIEeHHOCTH, MOLIHOCTH (TOJILIKHBI)
MOPOA M T. M., NOJXKHBI O6LITh OTHeceHbl K cBofictBam 1l mopsiaka.

PassauuHble CBOHCTBA CHCTEMBI, €€ MOACHCTEMBI H 3J1EMeHTOB
B3aMMO3aBHCHMBl, B GOJbLIEH MJIH MeHbINed cTefneHd O6YCIOBJU-
BalT Apyr Apyra. CusefgoBartesnbpHo, 06yl CHCTEMy MOXKHO pac-
CMaTpUBAaTh KAakK COBOKYNHOCTb HEKOTOPOTO MHOXKECTBa CBOHCTB.
3To 03HayaeT, UTO B KauecTBe OO'bEKTOB, COCTABJSIOLIUX CHCTEMY,
BLICTYHAIOT OTHAEJIbHble CBOHCTBA ee MaTepHaJbHbIX yacTell, a B Ka-
YeCTBE CTPYKTYPHI 3TOH CHCTEMBI — COBOKYIHOCTh pPas/nuHBIX CBS-
3eil Mexay ee cBoictBamH. Korza cucrema HauHHaeT AelCTBOBATb,
CBOHCTBa 3JE€MEHTOB NpOSBJAIOTCA no-pasHomy. Cnenuduyeckoe
NPOsBJIEHHE CBOHMCTB 3JIeMEHTOB IJIH MOJACHCTEM B HX BHYTPEHHHX
H BHELUHHX B3aMMOCBS3X B TNpolLecce AOCTHXKEHHS OCHOBHOH LeH
CUCTEMbBl Ha3blBaeTcsl Pyrkyued sneMenra. B atom cayuae rosopsr
0 (YHKUHMOHHPOBAHUH cHCTeMBbl. PaccMOTpeHHe CHCTEMbl KaK HEKo-
TOPOro MHOXKECTBa (DYHKUHH AJNS AOCTHXKEHHS! olpeleseHHOH Lesu
O3HauaeT ee QYHKYUOHANbHOE TIPELCTABIEHHE.

CucreMy MOXKHO NpeACTaBHTb TAK XK€ KaK COBOKYIHOCTb HEKO-
TOPBIX COCTOSIHHH 06beKTa, CMEHSIIOIUX APYr Apyra BO BpPeMeHH,
KaK COBOKYITHOCTb HEKOTOPBIX CTaAuii Ipolecca, NpoOTeKalollero
B cHCTeMe. DTO GyAeT npoyeccyarbHyvim APEACTaBJAEHUEM CHCTEMBL,
Tak, paccmaTpuBasi THMNOTETHYECKYIO JHH3Y Kak OGbEKT paspa-
OGOTKH, B KauecTBe COCTOSIHHIl MOMHO pacCMaTpHBATb pasauylibie
nepuoibl paapa6otki. CBA3AMH MeXAy 3JeMeHTaMH-NepHOAaMHU
MOTYT CJYXKHUTb, Hanpumep, Takue (akThl, Kak HayajJo MaccOBOro
OOBOIHEHHST CKBaXHH I CMeHa crmocofa 3KCIJyaTallHd CKBaXKIiH,
HJIH KakKHe-TO JApYrHe XapaKTeDHbie H3MEHeHHS B COCTOSIHUAX CH-
CTEMBI.

Takum o6pasom, m060#i 00BEKT, H3yyeHHEM KOTOPOro 3aHHMa-
€TCA ITPOMBICJOBHIH [e0JIOr, MOXeT OblTb MNpEeACTaBJeH Kak CH-
creMa. [Ipn 3TOM B 33aBHCHMOCTH OT TOUKH 3PEHHUS, C KOTOPOH OH
OydeT H3yyaTb 3TOT OOBEKT, CHCTEMa MOXKeT ObITh NpeAcTaBjeHa
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NnocJe0BATENbHO WJIH OZHOBPEMEHHO OIHHM H3 MATH cnoco6oB:
MHOXeCTBEHHbIM, HEPAPXHUECKHM, LENOCTHHM, (PYHKUHOHANBHBIM H
npoueccyanbHbiM. COOTHOILIEHHS MeEXAy 3THMH NpPeNCTaBJEHHAMHU
CHCTEMBl NMOKa3aHbl Ha PHUC. 2.

JdBa THna reoJoruueckux cucrtem. CorsacHo 0. A.
Kocuiruuy, 0. A. BopoHHHy H OpYyrHM lccJeloBaTensiM, Pa3BliBalo-
LM CHCTEMHO-CTPYKTYPHBIH NOAXOA B T€OJOTHH, B CJOXHOM MHpe
TeOJIOTHYECKHX SBJEHHH MOXKHO BBIIEJHTb ABA THMA CHCTEM: CTa-
THUECKHe U JHHaMHyeckHe. B cOOTBeTCTBHH € 3THM BBIZEJSIOTCA

JABa HallpaBJeHHdA TeoJJOTHYECKHX HCeael0-

BaHHH. Cucmemwoe oxpymenue
COOTHOLIEHHN TeOJIOTHUECKHX TeJ, BbieJIEHHE

THNOB TOPHLIX NODOA MO HX COCTABY I pelue-

Pa3JHUYHbIX NPOCTPAHCTBEHHBIX W APYrHxX no-

CTPOEHHH, MPH KOTOPbIX reoJiornueckie 06b-

YeCKHEe CHCTEeMbl, KOTOpbl€ MOTYT HMETbJIHIUIb CTaBJEHHAMH CHCTEMbl
MHO2KE€CTBCHHOE, HEePAPXHUYECCKOE, LIeJOCTHOE H Boamoxubie npeacran-

M

K HCCJe10BaHUAM IMepBOro HanpasJieHHS
OTHOCATCA H3y4YeHHe NnOoc/aed0BaTe/JIbHOCTH 3a- p
JeraHus cnaoes, GOPMBI, pa3MepoB, COCTaBa,
HHe JAPYTHX BONpPOCOB, CBSI3aHHBIX C COBpe- ()
MEHHLIM COCTOAHHEeM U NPOCTPAHCTBEHHLIM y \
pacnoJioXKeHHeM TeoJIOrHYeCKHX 06 eKTOB. ITH G) |
uccnegoBaiud OCYLHECTBJAKTCA € INOMOWbLIO ® / f

/

€KTbl NPEACTABJIAIOTCS HEMOABHIKHBIMH, He H3-
MEeHAWIWHMIICA BO BpeMEHH.

M3yqaeMble reoJIOrHYecKHe OOBeKTH B Puc. 2. Csssu MeKAY
laHHOM C/yYae PaccMaTPUBAIOTCA KaK CTATH-  poavowupiMn  npod-

aeHnsi: M — wmuepapxive-

(DyHKIHOHATbHOe MNpeacTaBJeHHUS. BO3MOX-  ckoe, M — mHomectnen-
Hoe, @ — HKILHOHAJh-

HOCTb MPOLECCYabHOTO MpPeACTABIEHNs 3aech foe. 4, — dyuxunonats:
HCKJIOUEHA. ;loe. a — uenocTHOE;
Bropoe HanpaB/jieHHe COCTABJSIOT HCCAE-  noxenorema 4 — sne-

IOB3aHHA COBPEMEHHBbIX TreOJIOTHUECKHX Mpo-  MeHT
11eCCOB, MPOHCXOASALIHX «HA HALIHX TJa3ax».
34ech H3y4aloTCsl THHAMHUYECKHe sIBJEeHHS, K KOTOPBIM OTHOCATCA
KaK COBDEMEHHble eCTecTBEHHbIe TeOJIOFHYeCKHe NMPOLEeCChl, TaK H
npouecchl, 06ycJOBNeHHbE AesATeNbHOCTbIO YesnoBeka. [ys npoMebic-
JIOBOH Te€O0JIOTHH MpPEACTaBJASIOT HHTEpec NpoLecchl, MpOoTeKalolne
npH pa3paboTke HePTAHBIX H Ta3oBbIX MecTopoxkAeHuit. HMayuae-
Mble reoJioruyeckHe O0BEKTbl B 3TOM CJydyae MOTYT paccMaTpH-
BaThCA KaK AHHAMHYECKHe CHCTEMBI B JIIOOOM W3 YKa3aHHBIX BbIlIE
NsATH MPeACTaBJeHHH, MpHUeM BaxKHeAwWHM OGyleT mpoleccyasbHoe
npeicTaBJieHHe, a APYrHe npeiacTtasJjeHus 6yayT cpemoi, ¢doHOM, Ha
KOTOpPOM pa3BHBaeTcsl (PyHKLUHOHHPOBaHHE IHHAMHYECKOH CHCTEMBI.
Kaxaplit H3 paccCMOTPEHHBIX THIIOB reQJIOTHYECKHX CHCTEM Xa-
pakTepusyeTcs ocoboH, CBOHCTBEHHOH TOJBKO €My NPHPOAOH 3Je-
MEHTOB, HX OTHOLIEHHA H cBsA3eH (T. e. CTPYKTYpoOit), 0COOBIMH
NpHHLUHENAMH HCCNeJOBaHUA, OCOGBIMH THNaMHu MmoaeJseii. CMelleHUe
3JIEMEHTOB H CTPYKTYD, OTHOCSIUHMXCH K CHCTEMAam pa3JHYHBIX
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THIIOB, HEAOMNMYCTHMO. CucTeMBl KaXXJAOTO THNA JOJXKHEI HCCJaef0-
BaTbCA CaMOCTOATEJALHO, NMOCJEA0BATEJAbHO.

Takum 06pasoM, He(l)Tel‘asoﬂpOMbICJIOBaﬂ reoJioruss UMeer neJso
C COBpeMEHHbIMH CTAaTHYeCKHMH H JAHHaMHYe€CKHMH CHCTEMaMH,
B KayeCTBe KOTOPHIX BBICTYNAIOT MECTOPOXACHHA H 3aJI€XKH He(pTH
U rasa, noAroTaBJHBacMbie K paspaéoTKe HJIH paSPaéaTblBaeMble.

§ 3. OBBEKT U NPEIMET HE®TEIrA30HPOMBICJIOBOH
TEOJIO'HH C TOYKH 3PEHHSA CHCTEMHO-
CTPYKTYPHOro noaxoaA

Kak yxke 6blJI0 MOKa3aHO, MOAXOMA K 3ajexaMm He(dTH M rasa Kak
K 06beKTaM HapOLHOXO3SHCTBEHHOH HesITeNbHOCTH OGYCJOBJHBAaeT
Heo6XOJUMOCTh HX PACCMOTPEHHsI B TPeX acleKTax: B CTaTHUECKOM
COCTOSIHHH, B JHHAMHYECKOM COCTOSIHHM H B KayecTBe TleoJioTHue-
ckoit koMnoHeHTH 'TK B COBOKYNHOCTH C ero TeXHHYeCKOH KOMIIO-
nHentoii. C mo3uluii cHCTeMHO-CTPYKTypHOro mnoaxoia I'TK npen-
craBisieT co0oil BecbMa CJOXHYIO cHcTeMy. BaxHeiiweit ocobeH-
HOCTBIO 3TOH CHCTeMBbl ABJSETCA TO, YTO OHA OTHOCHTCH K 0OBeK-
TaM BelleCTBEHHOrO TeJla LMBHJH3alMH, BHICTYNAWOWIEro B BHAE
pa3JIHYHBIX MAaTepPHAJbHBIX OOBEKTOB, HPOLECCOB H HCKYCCTBEHHBIX
MaTepHaJsoB, CO31aBaeMbIX YeJIOBEKOM.

AHanua mnyTefi BO3HMKHOBEHHSI OGBEKTOB 3TOH «BTOpPOH INpH-
pOIBl» MOKAa3biBaeT HX JBOMNCTBEHHOCTb — OHH MNPeACTaBJAIOT CO-
60l CHHTE3 «eCTeCTBEHHOTO» H <«HCKyCCTBeHHoro». HckyccTreH-
HOCTh 3THX OOG'BEKTOB BHIpAXKaeTCsl B TOM, UTO OHH NPHCNOCOGJEHB!
4eJOBEKOM K LeJsIM CBOeH JefiTeJbHOCTH, BHINOJHSAIOT B 3TOH
JIesTeJIbHOCTH oOnpefeneHHHe ¢yHKUHH. BMecte ¢ TeM mpu cos-
JaHun ¢oOpM «BTOpPOil NpPHPOAH» UYeNOBEK BCeria OMHPAETCH Ha
ecTecTBeHHEle, OOBLEKTHBHBIE 3aKOHBl BHEUIHETO Mupa. IDTH 3a-
KOHBI — He3bI6JieMasi OCHOBa llesienogarampolllell (B HalleM cJydae—
HapOAHOXO3SIHCTBEHHOH) AesATeNIbHOCTH YesoBeKa, OHH ONpenessioT
rPaHHUBI U BO3MOXKHOCTH «HCKYCCTBEHHOTOY.

C yxasanawnix no3uuuit I'TK mnpedcTaBisier co60H HEKOTODylO
006/1aCTb HHXKEHepHOro BO3AEHCTBHS Ha TreoJiorHYecKylo cpely.
CrpykTypa 3Tofi o6aacTH, npeicTaBJsiolleil cofoii MaTepHa/bHOEe
«teso» I'TK, ckaangbiBaeTcsl W3 3JE€MEHTOB KaK TIe0JIOTHYeCKOro,
TaK H TEeXHHYECKOro NPOHCXOXKJEHHS, CJAararmllUX TeoJIOTHYecKylo
(ecTecTBEHHYI0) M TeXHHUeCKYI0 (HCKYCCTBEHHYIO) KOMIOHEHTH
I'TK. Ilpu 3TOM BaXHO, YTO 3JE€MEHTH TFeO0JIOTHUECKOH MOJACHCTeMbl
(ux cocraB, CBOHCTBa, pa3Mephl, MOJOMKeHHe B I[IPOCTPAHCTBE H
T. I.) ONpeAenslioT YCJOBHS, B KOTOPHX NPOTeKaeT B3auMOJeHCT-
BHE TEOJIOTHYECKHX H TeXHHUECKHX CHJI. B 3THX yCJOBHAX TeXHH-
yeckHe Xxapakrtepuctikd I'TK (1. e. mapaMeTpnl cHCTeMBl paspa-
60TKH 3aJsiexXHd Hed)TH M rasa) BBICTYNAIOT KaK clelH(pHUecKoe npo-
sIBJIEHHE ero TreoJIOTHYeCKUX CBONCTB H MPOLECCOB, MPOHCXOAALIHX
B mpemesax 3ajexd, NoiBepraiomieiics BO3ACHCTBHIO C LEJNbIO H3-
BJeyeHHs] U3 Hee HedpTH uau rasa. CoelHHeHHe NpeAcTaBJeHHH 0O
«eCTeCTBEHHBIX» H <«HCKYCCTBEHHBIX» xapakrepucthkax I'TK ocy-
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ILIeCTBJISIETC uepe3 3aBHCHMOCThL MeEXAy OCOGEHHOCTAMH CTPYK-
Typet ¥ ¢yHkunoHupoBaHua ['TK xaxk cJ0XHOH cHCTeMbl.

M3 ckaszaHHOro cJaeiyer, 4To B CYLIeCTBOBAHHH, YCTpPOHCTBe H
(bYHKUHOHHPOBAHHH TexHHuecKoi komnoHenTsl ['TK (coBokymHocTn
CKBa)XHH H [POMBICJIOBBIX COOpYXKEeHHII) onpenensiollyio poJib
Arpaer reoJoruyeckas KOMIIOHEHTa, CTPYKTypa KOTOPO# 00ycJoB-
JauBaer ctpoeHue (T. e. MopdoJornyeckoe B ¢GpyHKUHOHANBHOE pac-
yjeHeHHe ), HYHKUHOHHPOBAHHE M OPTraHM3alHi0 TEXHOJOrHYECKOTO
npoiecca B pPaMKax TeXHHUYECKOH KOMNOHeHTH. Bceieactsue artoro
CTPYKTYpa TreoJIOridecKoll MOACHCTeMH J0JXHa 06ycJoBIAHBATHL
pa3MellleHHe JOObLIBAOLINX H HarHeTaTeJbHbBIX CKBa)XMH, UTO,
B CBOIO O4Yepeldb, ONpefessieT CTPYKTYPY CHCTEMBI TNPOMBICJOBOTO
c6opa W TpaHcnopTa HedTH H rasa, CTPYKTYypy CHCTEMBI 3aBOJHe-
HHA, 4 TaKXKe MapaMeTpH peXHMa 3KCIayaTalHH 3THX CHCTeM, BHI-
crynapomux Kak nogcucremsl I'TK: 3abolinble naB/aeHHs1, 1aBJeHHS
HarHeraHus, o6beMbt 3aKkaukH, OTGOPOB U T. M.

MOXHO TakxKe yTBepXKHaTb, YTO CyTb npoulecca GyHKIHOHHPO-
Banus I'TK B LleJOM COCTOMT B HamnpaB/JeHHOM H3MEHEHHH CTPYK-
TYpH TeOJIOTHUeCKOH KOMIIOHEHTBHl NyTeM pPa3BHTHSI (H3MeHeHUs )
CTPYKTYPHl TeXHHYeCKoil KOMNOHeHTH. Onpefensiouniefi ocoGeHHO-
cThio mpouecca ¢yuxkuHonuposanua ['TK sBasiercsas un3MeHeHHe
B npouecce pa3paboTKH 3aJjieXXH ee pa3MepoB, B3aHMopacloJioxe-
HHSl, XapakKTepa B3alMOCBSI3H Pa3JIHUHBIX yacTeil 3ajeXu — Hedre-,
raso- W BOJOHACHIUIEHHHIX 301, OTAENbHHX NPOMJIACTKOB, ydacT-
KOB C Pa3sHBIMH KOJIJIEKTOPCKHMH cBoficTBaMu u T. . B cBA3u ¢ 13-
MEHEHIIeM CTPYKTYPbl Fe0JIOTHYECKOH KOMNOHEHTbl NMPOHUCXOAHMT H3-
MeHeHHe CTPYKTYPHl H TeXHHUYeCKOH KOMMNOHEHTBl: H3MEeHSAITCs
YyHCAO AO6LIBAIOUIMX H HarHeTaTeJhHBIX CKBaXXHH, MeCTO HX pac-
TOJIOKEeHHA, BeJHUHHA 3a00WHBIX AaBJeHHWH M AaBJeHHU HarHera-
HHS M T. N. B KOHeyHOM cueTe 3ajaya TeXHHUECKOH KOMIIOHEHTbI
I'TK cocront B TOM, uUTOGBl Ie€peBeCTH TeQJOTHYECKYI0 KOMIIO-
HEHTY, HMEIOUlYI) HEKOTOPYI0 HadaJbHYI0O CTPYKTYPY C HCXOAHBIMH
3HAYEeHHSIMH W TNPOCTPAHCTBEHHBIM pa3MellleHHeM TNapaMeTpoB
(MOILHOCTH, HedTeHACHIEHHOCTH, 3aMacoB H T. M.), B JXKeJlaeMoe
(pHHaJNbHOE CcOCTOSIHHE, XapakTepuayemoe, HanpuMep, MHHHMaJib-
HBIMH HEH3BJIeUeHHBIMH 3anacaMu. PellleHHe 3TOH 3ajJauyd BO3-
MOKHO TOJIBKO TIYTEM ONTHMAaJIbHO COMJIACOBAHHOIO CO3JaHHf M H3-
MEHEHHS CTPYKTYp TeoJorHueckoii W TexHuueckofi kommnoHeHT I'TK.
CylecTBOBaHHe Hepa3pbIBHOH CBS3H MEXAY KOMIIOHEHTaMH MO3BO-
JsleT YTBEPXKJAaTb, yTO ONTHMAJBHOCTh TNpoHecca NepeBoAa reoJo-
ruyeckofl KOMIIOHEHTH B xeJaeMoe (3aJaHHoe) ¢hHIlaJbHOE COCTOSA-
HHE 3aBHCHT OT CTelNeHH COOTBETCTBHH CTPYKTYp O0OO0€eHX KOMIIO-
HEHT. DTO COOTBETCTBHE B TepBYI0 ouepelb 0O6ycJaoBJHBaeTCsA
TIOJTHOTOH HMEIOLHXCS 3HAHUH O CTPYKType reoJOrH4eckKOH KOMIO-
HEHTHI, CNOCOOGOM ee OMHCAHMA M ydyeTa NPH NPOEKTHPOBAHHH pas-
pa6GoTKH M peasM3allMH MPOEKTHBIX PelleHHH.

TakuM o6pa3oM, 06BEEKTOM HccJed0BaHHA B HedTerasonpoMblc-
JgoBoi reosorud cayxut I'TK, a nmpeameroM — cTpoeHHe TeOJIOTH-
YeCKOH KOMITOHEHTH M ero BJHSHHe Ha ¢ynHkuuoHupoBanue ['TK.
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OcHoBHble TOHATHSA, B paMKax KOTODPbIX JIOJIKHO Pa3BHBAThCH 3lia-
HHe B 00JacTd HeTErazonpoMbICJIOBON TeOJNOTHH,— «CTPYKTYPay
(uMeeTcsl B BHAY KaK CTPYKTYPHO-MOpPGOJOrHYECKoe, TaK M CTPYK-
TYPHO-GOYHKUHOHAJIBHOE pacy/ieHeHHE [e0JOrHUYeCKOH M TEeXHHYeCKOi
KOMITOHEHT ), «DyHKUHA» (T. €. KOMILIEKC reoJoro-QU3uYecKHX Mo-
KasaTeaeH) u «mnpouecc» (T. €. KOMIJIEKC TEXHOJOTHYECKHX MOKAa3a-
TeNledl M XapaKTepPHUCTHK Inpollecca, COBEpPILAOUIerocsi BHYTPH CH-
CTe€MBbI). DTHM MOHATHAM COOTBETCTBYIOT TPYNINbl XaPaAKTEPHCTHK:
MopdoJsoruyeckHe ¥ cybcTpaTHble CBOHCTBA 3/IEMEHTOB IOACHCTEM,
TeXHHKO-3KOHOMHUYecKHe MoKasaTedu ¢yHkuuoHuposauuss ['TK u
nmapaMeTpsl npolecca, NIPOTEKAIOLIEro B CHCTEME.

§ 4. CTPYKTYPHbBIE YPOBHU OPTAHH3ALHUHU
TFEOJIOFHYECKONA KOMNNOHEHTHI FTK
NPH EE MHO)XECTBEHHOM NPENCTABJIEHUHU

I1pu M3yueHuH CTPYKTYpPBHl F€OJIOTHYECKOH CHCTEMBI BO3MOXHB ABa
noaxona. Ilpu nepBoM MOXKHO He yUHTHIBATh pe3yJbTaThl BO3AEHCT-
BHSI Ha Hee mnpouecca A00bYM HeTH HJAM rasa. B stom cayuae
3/JeMeHThl J060ro ypOBHS NpPeACTaBJSIOT co60MH ecTeCTBEHHbIE -reo-
JIOTHYeCKHe TeJa H MOryT OblTh BbLIeJeHb 6e3 ydyeTa Tex CBOMHCTB,
KOTOpble BaXXHbl MPH NOJCYETe 3aMacoB HJH NPH pa3paboTKe 3a-
Jexeil (6e3 yueTa BeMHMYMH NOPHCTOCTH, APOHALLIAEMOCTH, HedTeHa-
ChHIILIEHHOCTH, CBOMCTB He(hTH WJM ra3a i ap.).

OnHako, KaK TOJbKO OyaeT BKJOUYEeHAa TeXHHUeCKas KOMIlo-
Hedta I'TK u HauHeTcst BO3[elCTBHe Ha TeOJIOTHUECKYID KOMIO-
HeHTy, Cpa3y e Tpolecc B3aHMOAEHCTBHS 3THX [ABYX TMOACHCTEM
I'TK BckpbiBaeT 0CoOGeHHOCTH, HOBBIE YepTHI, HOBble OTHOLIEHHS KaK
MeXAy 3JeMeHTaMH HepBHYHOH reOoJOrH4ecKOi cUCTeMbl Ha JI060M
CTPYKTYPHOM YPOBHE, TaK H MEKAY OTAeNbHbIMH 4YacTsIMH IepBO-
HayaJbHO TpeJCTaBJSIBLIMXCS OJHOPOJHBIMH, pacCMaTPUBaBIIMXCS
HeJeJUMBIMH 3JIEMEHTOB €CTeCTBEHHON TeoJIOTHUeCKOH CHCTeMBl.
Tak, Hanmpumep, OKaspiBaeTcs, YTO He(TEHOCHBle CJOH, 0O6janato-
L[He KOJIJIEKTOPCKHUMH CBOHCTBAMM, HAa pa3HblX YYyacTKax HMeloT
HEOJHHAKOBYI0 HedTeHAChIIeHHOCTh (T. e. COAepXkaTt pas3Hoe Ko-
JHuecTBO HedTH), NpH 3TOM OTHAeJbHble YacTH CJI0eB XapaKTepH3y-
IOTCA pa3JIMYHOHd cnoco6HOCThIO OTAaBaTk HedTh M T. X. [Ipu pac-
CMOTPEHHH TIJ1acTa B 3THX YCJOBHMAX BBIICHSETCS, UTO OH COCTOHT
H3 CJOEeB, COJAepIKalluX pa3Hble 3amacel ne@TH H pasyHUalOMHXCH
No NPOAYKTHBHOCTH.

Ecan u3MeHeHHe MOPHCTOCTH HJIM NPOHHLAEMOCTH KOJJIEKTOpa
B Npegesiax €IHHOTO CJOSl, pPacCMaTpHBaeMOro Ao HauaJsa Bo3jei-
CTBHS HAa HEro, NPOUCXOAHT NJAAaBHO H HA 3TOM (poHe TPYyIdHO
BBISABUTh KaKHe-TO pe3KHe TpaHHIBl HX BeJHUYHH, TO TeXHHYECKOe
BO3AEHCTBHE CPa3y XKe Mo3BoJseT o6HapYXKHTb CyleCTBOBaHHe rpa-
HHYHBIX 3HAYEHHI MOPHCTOCTH (HJIH NpPOHHLAEMOCTH), pasdesito-
IIHX TOPOABLI Ha OTJaiolUIHe M He oTAawllie HedTh NPH NAHHOK CH-
cTeMe BO3AeHCTBUS HA HJACT.

M3 cKa3aHHOro CTAHOBHTCA OUYEBHIHOH 3aBHCHMOCTh HepapXH-
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YeCKOro' MpeACTaBJAeHHA CHCTEMBl OT KOHEYHBIX LeJeli: 1Mo OAHHUM
IIpU3HAKaM, HMEWOIHM BazKHoe 3ilauenlie, Hanpumep, AJAsi pelle-
HUSL BONPOCOB JIMTOJIOFHH, T'€OJOTHUECKOe Teso MpeACTaeT Iepes
HCccJedOBaTesNeM KaK NpPOCTOe; MO APYrMM NplI3HAaKaM, HCIoJb3ye-
MbIM AJIs pelleHHs 3ajay pa3paboTKH WAH MOACYeTa 3anacoB, 3TO
K€ TeJO OKa3blBaeTCsl CJIOMXHBIM, pacuJeHeHHbIM Ha 3JeMeHTH,
passquyapliliecs 1o XapakTepy IMOBeleHHs B Inpouecce (YHKIHO-
nuposanns I'TK.

Hast neseil TPOMBICJOBO-I€0J0FIYECKHX HCCAeAOBaHUH, npPOBO-
JUIMBIX HMEHHO B YCJOBHSIX B3aMMOJXEHCTBHS TeosO0THUYECKOH H Tex-
IHHYECKO KOMIIOHEHUT ¢ yueTOM Tpe6oBaHIl 3KOUOMHKH, leJeco-
06pa3HOo BBIZEMNITH CJAEIYIOIIHe CTPYKTYpHble YDOBHH OpraHH3aluu
reosoriueckofi koMnoHentsl I'TK.

1. YpoBelb 37eMeHTapHBIX COCTaBJSAIOWHX ropuoii nopoasl (06-
JIOMOYIIBIX 3€peH, 3JeMeHTOB KapOOHATHOH MOPOABI H T. M.).

2. ¥poBenb, Ha KOTOPOM B KayecTBe 4aCTH CHCTeMBbl (OTAEJb-
HCro 00DBeKTa) BBICTYINAET IPOH3BO.IbHOE TeoJIOrHYecKoe Tea0 —
obpaazel, ropioii NOpoAH. -

3. YpoBeHb, HAa KOTOPOM B KaueCTBe OT/AEJbHOTO OObeKTa Bbl-
CTynaeT OrpaHHYeHHasi 4acTb NMPOCJOs, CNOKEeHHass NMOpPOoAaMU-KOJ-
JEKTOpaAMH HJ/I MOPOAAMH-HEKOJJeKTOpaMil, HH3KO-, CpeRHe- HJIH
BLICOKONPOAYKTHBHBIMH KOJIJIEKTOPAMH H T. II.

4. YpoBellb, Ha KOTOPOM B Ka4decTBe OTIEJbHOI'O OOBEKTa BRbI-
CTynaeT NpOCJaOoil JHTOJOHYECKH OMIIOTHIHON MOPOAbLL ([ecuaHHKa,
afeBpoOJINTa, apru/jaHTa, U3BEeCTHAKA, AOJNOMHTa H T. I.).

5. YponeHb, Ha KOTOPOM B KauecTBE OTHEJbIBIX 0OBEKTOB
BBLICTYNAIOT TakKHe KpynHble YacTH NPOAYKTHBIOro mnJjacra (ropH-
30HTa, 3a/IeXH, 3KCIyaTalMOHHOro o0beKTa), Kak BOAOHe(TsIHad,
YHCTO He(TsSHas YacTH 3aJieXH, ra3obas lianka H T. I. WJIH Aaxe
OTAeNbHbIE TJIACTHl MHOTOTJACTOBOrO 3KCMIyaTallHOHHOro o0BbeKTa.

6. YpoBeHb, Ha KOTOPOM B KaueCTBe 00beKTa paccMaTpHBaeTCs
3ajeXb (FOPHU30HT, SKCMJIyaTAaLHOHHbI O6BEKT) B LEJIOM.

HaspaHHbBIM YPOBHSIM NpPHBEJEHHOl HepapXH4YeCKOi opraHH3a-
uuH reojioruyeckoil kKommnoHeHTsl ['TK Moryr G6BITH AaHBl CJedYHO-
liHe Ha3BaHuA: |-My YDOBHIO — yJbTPaMHKPOyPOBEHb, 2-My — MH-
KPOYpOBeHb, 3-My— Me30ypOBeHb, 4-My — MakpOYpOBEHb, 5-My —
MeTaypOBeHb, 6-My — MeraypoBelb.

CTpyKTypaM CHCTEMBl Ha 3THX YPOBHAX TaKXXe MOryT OBITh
JaHbl COOTBETCTBYIOLlHE HA3BaHHS: YJIbTPAMHKPOCTPYKTypa, MH-
KPOCTPYKTYpa, ME30CTPYKTYPa, MAaKPOCTPYKTypa 1l MeTacTPYKTypa.
Ha MeraypoBHe cHCTeMa BBLICTYNIaeT KaK £AWHHOe IlieJoe, T. €. ee
BHYTPEHHSIS CTPYKTYpa BO BHHMaHHe He NpHHHMAaeTCH.

TakoBo Hepapxuueckoe npejcTaBJjeHHe Te0JJOTHYECKOH KOMIO-
Hentsl I'TK, KoTopoe MoxKeT OBITb NOJIOXKEHO B OCHOBY €e NPOMBIC-
JIOBO-T€0JIOrHYECKOTO H3YUEHHS,

Tak e Kak H AJS TeoJIOrHYECKOi, MOXXHO BBIAEJHTb Te HJIH
MHBle YPOBHH HepapXxHu H AJs TexiHueckoii komnoHeHTH I'TK. Ilpn
3TOM CJelyeT HMeTb B BHAY, YTO TE€XHHYECKAas KOMIIOHEHTa BKJIO-
yaer B cebsf DS NOACHCTEM, TaKHX, KaK MOACHCTEMA CKBaXHH.
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B kauecTBe mnOACHCTEM TeXHHYeCKOil KOMIIOHEHTHl BBICTYNAIOT
Takxe CHCTeMBbl NPOMBICJIOBOrO c60pa, TPAHCIOPTAa K MOACOTOBKU
He(TH HJIH ra3a, TeXHHYeCKOro BOJOCHAOKeHHs W T. II.

OnMH M3 BapHaHTOB pacuJeHeHHSd MNOJCHCTEMbl CKBaxKMH Ha
CTPYKTYPHEIE YPOBHH €€ OpraHH3alllH, KOTOpLle B ONpeAeJdeHHOL
cTelleHH OYAYT COOTBETCTBOBATH NPHBEAEHHO BBIIE HEPAPXHIl re-
OJIOTHYECKOH KOMIOHEHTbI, MOXeT BBINISAETh cledytomum 06pasom.

1. YposeHb, Ha KOTOPOM OOBEKTOM CJyXKHT OTHAEJbHOE Iep-
(dopanHOHHOe OTBepCTHE (COOTBETCTBYeT 06pasly FOPHO MOPOABI ).

2. YpoBeHb, Ha KOTOPOM B KauecTBe 06beKTa BHICTYNaeT rpymna
nephopalHOHHBIX OTBEPCTHH, BCKPBIBUIHX OTHEJNBbHBIA MPOCJIOL.

3. YpoBeHb npu3aboflHOH 30HBI CKBAMHHBl, COOTBETCTBYIOUIEH
IJAaCTy HWJH ero 30HaJbHOMY HHTEpPBaJy.

4. YpoBeHb, Ha KOTOPOM B KauecTBe OOBEKTOB BBICTYNAIOT
IPpYNINBl CKBaXHH ¢ OJH3KUMH TEXHOJOTHUECKHUMH XapaKTepUCTH-
KaMH (HanpuMmep, MNPOH3BOAHTEJBHOCTBIO HJH IPHEMHCTOCTBLIO),
pacnoJioxkeHHble B npelesaX YIaCTKOB C Pa3sHOH MPOAYKTHBHOCTBIO.

5. YpoBeHb YuaCTKOB CaMOCTOSITENbHOH pa3paGoTKH, Ha KOTO-
poM B KauecTBe OOBEKTOB BBICTYNAIOT COBOKYNMHOCTH BCex J0GHI-
BAIOUIMX M HarHeTaTeJbHBIX CKBAXUH OTJEJbHBIX Y4aCTKOB.

[ToacucTeMa CKBaxHH, C OJHOH CTOPOHBI, BBHIHOJIHSIET QYHKUHIO
MaTepHaJbHOIO HOCHTEJA CBA3H MEXKAY TeOJIOTHYECKOH H TeXHHue-
cko#i komnonentamu I'TK, a ¢ apyro#i — ¢yHKuuio pabouero op-
raHa TexHHYecKoil KOMOOHeHTH. Koraa moicucTeMa CKBaxHH pac-
CMaTpHBAeTCA KAaK HCHOJHHTENb MepBOil (YHKLUHH, ee CTPYKTypa
JOJIKHA OOYCJIOBJAUBATLECA CTPYKTYPOH TeoJOrHyecKOod KOMIOHEHTHI.
Ecian COBOKYNHOCTh CKBaX<HH BBICTYMaeT B KayeCTBe HCMOJHHUTENA
BTOPOH (YHKLHH, TO ee CTPYKTypa onpele/ser CTPYKTYpH APYIHX
TeXHUYECKHX MNOACHcTeM. B 1esom ke CTPYKTypbl BCeX MOACHCTEM
I'TK HaxonsiTcs B Hepa3pbIBHON B3aHMO3aBHCHMOCTH H 0OYCJIOBJIH-
BAlOT APYyr Apyra. DToT ¢akT uMmeeT O0JblIOE 3HAUYCHHE C TOYKH
3peHHs pa3paboTKH NPHHUHIOB OpraHusaluu HaGJIOAeHHH, CI0co-
60B onucanust ['TK, MeTon0B NpPOEKTHPOBAHUA U T. II.

§ 5. ®YHKILHOHAJIBHOE NMPEACTABJIEHHE
FEQONOFHYECKOHN KOMNOHEHTDb! I'TK

DyHKIHOHAJNBHOE NpPeACTaBJeHHe CHCTeMBbl eCTh MpelicTaBJieHHe ee
KakKk COBOKYIIHOCTH CBOHCTB. JJeMeHT Jil000ro HepapXuueCcKoro
YpOBHsI XapakKTepuayeTcsl MHOTHMI cBoiicTBaMu. [Ipum 3ToM, kak
VTBEpPIKAAET MapKCHCTCKO-JeHHHCKAA (HIoCcOPHs, UYHCIO CBOMNCTB
KOHKPETHOIO MaTepHuajbHOro oO0beKTa NPAKTHUECKH 6GeCKOHeuHo.
st pellleHUs] KOHKPETHBIX 3aJay M3y4aloTCsA He BCe CBOKCTBA 00b-
ekta (4To, BOOGINE TOBOPS, M HELOCTHXKHMO), a JHIib Te, 0e3
3HAHHY KOTOPHIX pelieHHe NaHHOH 3aAa4yHd HeBO3MOXKHO. [lostomy
MBI BCerga uayuaem cBoficTBa 0OBbeKTa MO HEKOTOPOMY OTpaHHYeH-
HOMY CIHCKY, COOTBETCTBYWOLIeMYy UeJsaM Hccaefosanuil. Tak, Ans
MojcyeTa 3aracoB HeoOXOAMMO OPHEHTHPOBATbCA Ha OJAHH CIHCOK
CBOMCTB 3aJ/iexeil, a AJs NpPoeKTHpPOBaHHA pa3paboTKH —Ha Apy-
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rofi. Hanpumep, 3HaHHe BeJHYHUH MPOHHIAEGMOCTH MNOpoA AJs OI-
peseJieHHs] KosiuuecTBa HedTH, cojepikalleiicss B 3ajexu, He 004-
3aTeJbHO, a NPOEKTHpPoBAaHHEe pa3paboTKu 6e3 ydeTa 3TOro MoKa-
3aTessl HEBO3MOXKHO.

BaxHo ueTko npeicraBssTh cebe, YTO CNHCKM CBOHCTB, COOT-
BETCTBYIOLIHEe LeJH HCCjAedOoBaHHsA (HanpHMep, AJs MPOEKTHpPOBA-
Hua pa3paboTKH), He MOryT OBITh OJHHAKOBBIMH [JISA 3JIEeMEHTOB
Pa3HBbIX HepapxHuecKHX ypoBHeil. DTH CMHCKH OPH Mepexofe ¢ OA-
HOTO YPOBHA HepapXuH Ha JApyro#l yAJHHAIOTCS.

Tak, pas Ueseil HedTerasonpoMbICJOBOH TeO0JOTHH MHHEpPaJb-
HOe 3epHO MOXeT GHITh 0XapaKTepH30BaHO ¢OpPMOH, pa3MepoM, Lue-
poxoBaTtocTbio H T. A. O6Gpa3sen onpelensieTcs yKe ropasao 00Jb-
UIHM YHCJIOM CBOHCTB: K CBOHCTBaAM MHHepaJbHBIX 3epeH N06aBJsi-
IOTCA OTKPBITas MOPHCTOCTb, MPOHHUAEMOCTh, BOJOHACHILEHHOCTD,
He(TeHaCHILIEHHOCTh, NMIHHHCTOCTE H Ap. K cBolicTBaM yacTtu mnpo-
CJ0s1 KpoMe CcBOHCTB o6pasuna MOMKHO OTHeCTH IpPOAYKTHBHOCTh
NMOPOALI, ee THAPONPOBOAHOCTb. [1/aCTHI, TOPH30OHTH B AOMOJIHEHHE
KO BCeM CBOHCTBaM OOBEKTOB 00J/lee HH3KHX ypPOBHeH MOTYT ObiTb
0XapaKTepH30BaHbl DPaCUJeHEHHOCTBIO, MECYAHHCTOCTBIO H Ap.

Jl1o60e CBOMCTBO, MOABJAIOLIEECS KAk HOBOe Yy 3JieMeHTOB 60-
Jiee BBLICOKHX YpOBHel, GyJeT CHCTEMHBIM (3MepIXKEHTHbIM) CBOH-
ctBoM. Tak, arperupoBaHHOCTb MHUHEPAJbHBIX 3€PeH MOPOMKAAeT Ta-
KHe 3MepJKeHTHble cBOHCTBA 00pasua NOpoAbl, KAK MOPHCTOCTh H
npoHHIaeMocTb. B pesyabrate o6bedHleHHS CJOEB Pa3JHUYHOLO JH-
TOJIOTHYECKOr0 COCTaBa B eJHHOe UeJsioe, T. . B HedTera3oHOCHHIH
naactT (TOPH30HT M T. 1.), BO3HHKAIOT HOBble CBOHCTBA — pacuJe-
HEHHOCTbL H MeCYaHHCTOCTh MJIACTa H T. .

Cka3zaHHoe OTHOCHTCH K cBofictBam aw6oro mopsaka (I, II uau
II1). Tak, ons obpasua cBoiicTBaMM I mopsiika SIBJAIOTCA MOPHC-
TOCTh H NMpoHHIaeMocTsb, [I nopsaka — raunucrocts, 11 nopsaaka —
Kaxylleecss yAeJdbHOE 3JeKTPHYECKOoe COIpoTHBJIeHHe nopoxabi. Ha
ypoBHe mjacrta (ropH3oHTa H T. M.) K cBoiictBam [ mopsiaka ort-
HOCHTCA necyauuctocts, Il nopsiaka — pacusneneHHocts, a III mo-
pAAKAa — Kaxylueecs yieJbHOe CONpPOTUBJEHHUE.

[Tpu nepexofge c 0ZAHOrO HepapXHuyecKoro YpOBHA Ha JApyro#
HaOJMIONaeTCsl onpele/ieHHass 3aBHCHMOCTb MeXAYy XapakKTepHCTH-
KaMH CBOMCTB pasHblX ypoBHei. [losToMy mnepexoj € YPOBHA Ha
YPOBEHb MYyTEeM MPOCTOrO IlepeHoca 3aMepeHHBIX 3Ha4yeHHil HeBO3-
moxeH. OcyllecTB/eHHe TaKoro nepexoja TpebyeT NpHMeHeHHs
HEKOTOpO# MepexoAHOH HpolelypHl.

Tak, pe3yJjibraThl 3aMepoB AMaMeTpPOB 3epeH HAa YJbTPaMHKPO-
YPOBHE, MOPHCTOCTH HJAH NPOHHILAEMOCTH HOpPOJ Ha MHKPOYPOBHE,
MOLIHOCTH OTIEJbHBX CJI0€B Ha Me30ypOBHe H T. A. He MOryT ObITb
HeNMoCPeJACTBEHHO MepeHeceHbl Ha 3JeMeHTHl BhIIUeJdeXKallux YpOB-
Hefl. UToObl OXapakTepu3oBaTh MOIIHOCTb IJ1aCcTa, HYXHO MPO-
CYMMHDPOBATh MOIIHOCTH CJAararmuluX ero ¢aoes; yTo6bl OoXapakrTe-
pH30BaTh NMOPHCTOCTb CJOS,, HYXHO NPHMEHHTb NPOUEAYDPYy ycpeX-
HEeHHsl: MOPHUCTOCTh CJ0A ONpelensieTcsi KaK cpelHee 3HauyeHHe H3
onpejeseHuil MOPHCTOCTH MO OTAEJbLHBIM 06pa3laMm.
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PasBuTHe HJAeH O CTPYKTYPHBIX YPOBHSX B CTPOEHHH MaTepH-
aJbHbIX OOBLEKTOB HEOTAeJHMO OT UCIOJNb30BAHHSI MaTeMAaTHUECKHX
MeToAOB. IIpH 3TOM cyllleCTBEHHYIO POJib UTPAeT COOTBETCTBHE MpH-
MeHSeMOTO MaTeMaTHYeCKOro afnmapara ypoBHIO, Ha KOTOPOM pac-
cmarpuBaetrcst 00bekT. IIpu penleHnu 3ajay uedTerasonpoMbicio-
BOH TreoJIorud BecbMa 3G (eKTHUBHBIMH OKa3blBAlOTCS METOABl Teo-
PHH BepOATHOCTEH 1 MaTeMaTHYeCKOH CTaTtHCTHKH. CyTh 3TIX
MeTOJOB B TOM, UTO OHH NMO3BOJISIIOT XapakTepH30BaTb ABA COCEAHHX
YPOBHA CTPYKTYPHOII OpraHu3aluu 3ajexedl HeTH H rasa, JOri-
yeckd Oe3ynpeuyHo MNepeXOJHTb OT XapakTepHCTHKH OOBeKTa Ha
6osee NMH3KOM YPOBHE K ero XapaKTepHCTHKe Ha 6oJiee BBICOKOM
YpoBile. H])I/l 3TOM HYXKHO NOMHHTDL, UTO BEPOATHOCTHO-CTATHCTHUE-
CKHMMH METOAAaMH H3y4YalTCs 3aKOHOMEpPHOCTH, KOTOPHIM MOAYHHS-
JOTCS1 MACCOBBIE CJAyyalHble sSIBJIEHHS.

Ecan paccMarpuBaTh 3ajiexkp HedhTH (rasa) Kak CHCTEMY B le-
JOCTHOM TIpeAcTaBjenull 6e3 pacu/eHeHHss ee Ha Kakue-nibo
9acTH, TO €e CBOHCTBa KakK LeJOoro, ¢ OfHOH cToponbl, 00yC/I0BINBA-
IOTCSl CBOHCTBAaMH 3J1€MEHTOB BCeX HHXKegexcawux yposhefl. C apy-
TOH CTOPOHDBI, CBOHCTBA 3aJeXKH KaK LeJoro 3aBHCsIT OT 06llereo-
JOTHYECKHX YCJOBHIl pPeruoHa, B KOTOPOM HaXOASITCST MECTOpOxkAe-
HHe M KOHKpeTHas 3aJjexb. K TakuM yc/oBHAM TMpeKAe Bcero
OTHOCSITCS MJIACTOBble TeMIepaTypa I JaBjelilie, onpeiessiouilie
(pu3nyeckoe coCTosiIHE W CBOHCTBA BOABI, He()TH H rasa B HeApax,
BO3MOJKHOCTU HX H3BJIEUEHHS, XapakKTep H HHTEHCHBHOCTb Npolec-
COB, KOTOpble OyAyT NpoTeKaTh B 3aJexH Npi ee paspaborke. [1pu
IeJJOCTHOM pPAacCMOTPEHHH 3aJie’KH OHAa BHICTyNaeT Kak eJAHHCTBO
CJeyIOIHNX B3aUMOCBSI3aHHBIX 3JIEMEHTOB: IIPHPOAHOIO pe3epByapa
cO crneuudHYecKHMH QOPMOH M CBONCTBaMH cJaraloulllx pesepByap
MOpOA; MJacCTOBLIX (PJIIOMAOB, HaXOASALIUXCS B ONpeLesIEHHOM CO-
CTOSIHUH M 3aJ/1eTalolliuX B COOTBETCTBHH ¢ (DOPMOIl H CBOHMCTBaMH
pesepByapa; TepMOAHMHAMHYECKHX YCJOBHH, ONpelessIOIUX COCTOS-
HHe H CBOICTBA MJACTOBHX (PJIOHAOB.

§ 6. NIPOLECCYAJIbHOE NNPENCTABJIEHHE
TFTEOJIOTHYECKOH# KOMNOHEHTHI I'TK

Ilpn npoueccyanbHOM mnpenacTaBJeHUH 3ajiexH HedpTH HJIH Tasa
KaK CHCTEMBl B KauecTBE e€ 3JIEMEHTOB CJieAyeT pacCMaTpPHBaTh
COCTOsIHHe 3aJieXXH B paaJinuHble mepHoAbl paszpaboTku. Ilpu 3ToM
IOJNXKHB OBITh YCTAHOBJIEHKW OTJHYHTENbHBIE YEPTH, OCOGEHHOCTH,
NPH3HAKH KaXAOro. COCTOSIHHSA, TPOSBJASIOLIHECS B BHAE 3HaueHui
AMHAMHYeCKHX MOKasaTesel Npollecca, a TakXe CBSI3H MeXAy CO-
CTOSIHHSIMH, XapaKTepH3YIOlllWe Mepexol OT COCTOSIHMS K COCTOS-
HUIO M 00paayiolllHe CTPYKTYPY CHCTEMbl B NpoLecCyasbHOM npel-
cTaBJieHHH. [Ipu paccMOTpeHHH 3aJieXH Kak eIMHOTO, Hede/H-
MOTO 11€JIOTO NMpPH COBpeMEHHBIX B3TJIsiAax Ha pas3paboTKy mnpouec-
cyaJbnoe [MpeACTaBJeHHEe CKJAaAbiBA€TCd Ha OCHOBe pasjiefieHns
BCero Cpoka pa3pafoTKH 3aJieXXH Ha uYeTbipe CTaJHM, pasjnualo-
uriecst Mo XapaxkTepy H3MeHeHHs ypoBHeH H0GBIUM HedTiH.
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K cBa3AM mnepexoaa Mexady CTaAHSIMH [pexKAe BCero OTHOCSHTCS
H3MEHEeHHS BeJHYHH OTOOPOB He(TH: MeXAy nepBoil U BTOpPOil CTa-
AHell OCcyULeCTBJsIeTCA Mepexol OT HapacTaHHs ypoBHell ot6Gopa
K HX cTaOHaM3alHil B npejenax olnpeleseHHOro HHTepBaJa KoJeHa-
HHI1; MeX1y BTOPOH M TpeTbel cTaAMell — nepexoj] OT OTHOCHTENIBHO
CTa6HABHBIX K Pe3KO CHHXKAWOLWHMCA YPOBHAM O0TOOpPA; HaKOHEL,
MexX1y TpeTbell ¥ 4eTBepToil cTajaueil — mepexox OT Pe3KOro CHH-
KeHHs ypoBHell or6opa K 3aMeNJIeHHLIM TeMIaM HX NafeHHs.

[ pyruMu cBA3IMH nepexoja MOTYT CJYXHTb U3MEHEHHS XapakK-
Tepa M TeMNOB OOBOJHEHHS CKBAXKHH, U3MEHeHHSl uhcaa Ao6bIBalo-
IMX M HAar"eTaTeJbHbIX CKBaXKUH, CMeHa cnocofa 3KCnJayaTauuu
H T I

B 3aBucuMocTH oT BBIOpaHHOIl CBSI3M Mepexola B KauyecTBe CO-
CTOSIHUIL OYAYT BHICTYyNAThL OoJiee HJIH MeHee AJuTeblible MepHOAbl
paspa6orku. OHH MOryT He COBNAAaTh C YKAa3aHHbIMH BHILIE OC-
HOBHBIMH CTaAHfAMH, HO OyAYyT cnoco6CTBOBATh X 6osiee AeTAJbHOM
U ray6oKoil XapakTepHCTHKe, UTO HeoOXoAuMo AJsi 3pPeKTUBHOrO
peryJupoBaHHs pa3paboTKH C LeJNbI0 AOCTHXKEHHS NMPOEKTHBIX IMO-
Ka3areJsell ¥ BBINOJHEHHs] TOCYyAapPCTBEHHOro njaHa Ao6buu HedTH.

B aaHHOM ciyuyae COCTOSIHHS 3aJieXXH CBSI3aHbl C NpoOiLeccaMu,
XapakTepHbIMH AJas UenocTHoro npeacrtassaenus ['TK, 1. e. aas
cayyast pacCMOTpeHHsl ero Kak HepaCHJeHHMOro wueaoro. Mexxay
TeM UHTerpaJbHble, LEeNOCTHble XapaKTEPHCTHKH INPOLECCOB CKJa-
AbIBAIOTCA M3 XAaPAaKTEPHCTHK NPOLECCOB, MPOTEKAOUIHX B Pa3HbIX
yacTax reoJsoruyeckoit kommoHeHThl I'TK (3anexu) M Ha pasHbix
YPOBHAX Hepapxuu HeoarHakoBo. M 3Tu pasnnyus BO3HHKAIOT He
TOABKO MOTOMY, YTO 3JIeMeHThl CTPYKTYPbl CHCTeM Ha pa3HbIX ypOB-
HAX pa3JIHYalTCAd M0 re0/oro-QU3HYeCKHM XapaKTEPHCTHKAM, HO
M MOTOMY, YTO 3TH 3JIEMEeHThi B PaMKaX CHCTeMBbl B3aHMOIeHCTBYIOT.
XapakTep B3aHMOJEHCTBHA MeXAYy pPAa3HbIMH 3JeMeHTaMH BCJeA-
CTBHME BapHALIHH CBOMACTB TaKxe GyAeT HEOAMHAKOBbIM.

Tak, ecau B JaBOpaTOPHBIX YCJOBHSX peanH30BaTh Mpoilecc
dusbTpaunHn HedTH yepes OTAeJNbHble, €JHHHYHble 00Opa3usi, TO,
o4eBHIHO, B Ji0o60M 00pasue, MpoHHL@eMoM B Heo6XxoAuMoOil cre-
nexy, Oyaer Ha6GJIIOAATLCS 3TOT MpOHecE.

Ecan xe B naGopaTopud BMecTO egHHHMYHOro obpasua B3fThb
HaOpaHHYyi0O H3 00pa3lUOB KOJOHKY, B KOTOPYIO BKJIOUEH OAHH He-
npoHuLaemblii o6pasel, TO KaKoi Gbl MPOHHLAEMOCTbIO HH XapakK-
TEpU30BaJIMCh ApYyrHe o06pasupl, npouecc (QHAbTPAUHH B KOJOHKE
npotekath He OyaeT. PasmelleiilHe npOHHIAEMLIX 3JeMEHTOB B pe-
afpHOM CJ0€ TOPHOH I0pPOJAbl BecbMa cCJioXkiioe. B ¢BSA3H ¢ 3TUM
(GHIBTPALHOHHBIE MOTOKH MXHAKOCTeH (HJIM rasa) B TaKOM cJoe
6ydyT HMeTb COOTBETCTBEHHO BecbMa CJIOXKHYIO KOH(pHrypauuio.
H ecsn cyHTaTh, UTO Ha MHKpPOypOBHe (Ha ypoBHe ofpasia) 3Jie-
MEHT MOJHOCTbIO OXBayeH NpoilecCOM (HAbTPAUHH, TO IO OTHOIUE-
HHIO K 3JIeMEHTaM Me30ypoBHsl (YPOBHSI NPOCJOS) 3TOr0 YyTBEpIK-
JaTh Hesb3s. XapakTtep Mhpouecca Ha 3TOM YPOBHe, OUYeBHAHO,
Goslee CJAOXKHBIH M GyAer ellle YCJAOXKHATRCA MpPH NOAbEeMe Ha ciie-
AYIOLIHEe YPOBHH HePapXHH reoNOrHYecKoil KOMHIOHeHTH. B atom sB-
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JIEeHHH MHOTOe ellle OCTaeTCsl HeACHHIM, OAHAKO, NPOBOAS NPOMEI-
CJOBO-TEOJIOTHYECKHH aHaau3 pa3paboTkH HedTAHBIX H ras3oBHIX
MeCTOPOKAeHHH, IPH Nepexojie C OAHOTO HePaPXHYECKOro ypoBHS Ha
JApPYroH Bcerfa HYKHO CTPEMHTbCS BHISIBHTbL H3MEHelHe xapakTepa
H TeOMeTpHM Hpolecca (UIBTPAUHH KHAKOCTEH M Tasos.

§ 7. POJIb CHCTEMHO-CTPYKTYPHOTI'O NOAXOJA

IIpy cHCTEMHO-CTPYKTYPHOM MOAXOAe 3ajieXb HedTH M rasa npel-
CTaBJfeTCs B BHAE CHCTEMBI GOJIBLIOH CJOMKHOCTH C TOYKH 3peHUs
YHCJa CcJaralolidX ee 3JeMEeHTOB H MOACHCTEM M UYHCJa YpOBHell H
CTOPOH, C KOTOPBIX 3TY CHUCTEMY MOXHO M HYXKHO PacCMaTpHBaTh.
IIpy aTOM BCe acmeKTHl CliCTEMbl B3aHMOCBSI3aHbl, B3aUMOJAeHCT-
BYIOT M CJOXKHbBIM 00pa3oM BJHSIOT Ha KOHEYHBIE pe3yJ/bTaThl €e
(G yHKUHOHHPOBaHHUS.

CHCTeMHO-CTPYKTYPHBIH NOAXOJ 03HAYAaeT YCHJEHHe BHHMAaHH$
K OpraHH3auuu o6beKkTa, K B3aHMOJIEHCTBHIO B IHpolecce paspa-
60TKH ero yacreif, KOTOpbie MOryT OHITh BBIAEJEHB NPH aHa H3e
CTpOEHHsI OOBEKTOB H H3YYEHMH 3aKOHOMEPHOCTeill NpoHCXOoAsleld
B HUX ¢uabTpauud. IMeHHO B 3TOM CyTh NpeoJoJeHHs OorpaHHYeH-
HOCTH aHaNUTHYeCKOTO H OPTaHM3MHUECKOro MOAXOA0B, B PaMKax
KOTOPbIX MHOTHe CBOHCTBa H SIBJIEHHS OCTAIOTCS HeOODbSCHEHHBIMH,
0co6eHHO TakHe, KOTOpble BO3HHMKAIOT Kak CJeACTBHe B3aUMOAeHCT-
BHfl HacTel, T. €. IMepJ KeHTHbIe.

Oco6eHHO BaXHYIO0 pOJib MIPaeT CHCTEMHO-CTPYKTYPHBLIH MOAXOA
NpH TNPOEKTHPOBAHMH H aHajau3e pa3paboTKH, KOrjla IOsBJSETCS
HEOOXOJHMOCTh KOHCTPYHPOBaAHHS OlpeleseHHBIX CHCTeM, Tpeby-
eTcs INpejCKa3aHHe Ha OCHOBaHHMH reoJorMYecKHX (akTopoB mnoBe-
JEeHHA 3ajJexXH B T1polecce pa3paboTku B TedeHHe Oojee uiau
MeHee JJINTe/bHOro oTpe3ka BpeMeHH. CHCTEMHO-CTPYKTYpPHBI NOA-
XO[ MO3BOJIseT KOMIIJIEKCHO YYHTBIBATH Te0JIOrHYeCKHe, TeXHHUe-
CKHe W 3KOHOMHYeCKHe XapaKTepDHCTHKH CHCTeM, pa3pabaThiBaTh
W YYMTBIBATb pPa3jiMYHBle KOJINYeCTBeHHble KPUTEPHH KaueCcTBa Npo-
€KTHPOBaHUsA ¥ (YHKLHOHMpOBaHWA clcTeM. [Ipum TpamHuHOHHOM
NOAXOAE K H3YUYEHHIO TeOJIOTHUYECKOro CTPOEeHHS 3ajieXXH HedTH H
rasa B KOHEUHOM cueTe OCTAeTCsd HeSCHBbIM, UTO HYXKIO H3yyaTb,
4TOObl H3YUHTb «TIe0JIOrMYecKoe CTPOeHHe» N0 TaKOH CTemeHH, Koraa
MOXHO CUHTaTb, YTO <«TeOJOTHYECKOe CTPOeHHe» H3yueHo, H T. K.
CHCTeMHO-CTPYKTYpPHBIH NoAxoa K ofbekTaM HedTerasonpoMbIc/o-
Boit reoJiorun TpebyeT H3HAUYaJbHO OCO3HAHHOTO, LeJeHaNpaBJjieH-
HOTO BblJeJeHHs MOACHCTEM M 3JeMeHTOB B paMKax H3yuaeMoro
00beKTa, YeTKOro YKa3aHHs CIHCKOB IIPH3HAKOB, NOAJeXallnx
y4yeTy M H3YYeHHIO, YCTaHOBJEHHS cnoco6a H XapaKTepa B3aHMO-
NeHCTBHS TIOACHCTEM H 3JeMEeHTOB. PeallM3yss CHCTEMHO-CTPYKTyp-
HHIl NOAXO0JA, MOXKHO COBEpIIEHHO ONpejeJeHHO YyKa3aTb, B KaKOM
OTHOLIEHHH H3yuaeMblli o06BeKT npeacraBasieT coboii cHcTeMmy;
MOXHO COPMYJIHPOBATL YeTKHe TpeGOBaHMS K CTelNeHH AeTasH-
3alMH CTpPOeHUs, T. e, ONpele/HUTb HepapXHueCKH YypOBeHb, Ha KO-
TOPOM HYXHO H3yYaTh H YYHTHIBATb CTPYKTYPY CHCTEMHBI.
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Tnasa Il

3AJAYH, METOA bl H CPEACTBA
HE®TEFA30NMPOMBbBICJIOBON F'EOJIOI'NH

§ 1. UEJH U 3AJAYH HEPTETA30NMPOMBICJIOBON TEOQJIOTHHU

IJean HedTerasonpoMbiCIOBOH TreoJOCHH 3aKamua-
I0TCSE B TeoJIOTHYeCKOM 060CHOBaHHH HauboJiee 3(PGdEeKTHBHBIX CIO-
co60B OpraHusauuy HapOAHOXO3SAHCTBEHHOIl A€ATEJbHOCTH MO JO-
6biue HedTH H rasa, ofecrneyeliHio paUMOHAJBHOrO HCMNOJAb30BAHHS
H OXpaHbl Help M OKpyKalolleHd cpelbl. JTa OCHOBHAA lle]b JOCTH-
raetcsi NyTeM H3yueHHA BHYTPeHHel CTPYKTYphi 3ajexu HedTH H
rasa H 3aKOHOMepHOCTell ee H3MeHeHHs B npouecce pa3pabotku. I1o-
JlyueHHble 3HAHHA HCIOJB3YIOTCSL AJds obecneyeHHsT ONTUMAJbHOrO
dyukuuonnpoBanus I'TK.

OcHoBias uenp pasbuBaercs Ha pAL KOMIIOHEHT, BBLICTYMAalO-
HX B BHIAE YaCTHBIX uenell HedTera3onpoMbBICJOBOH TeOJOTHH,
K KOTODBIM OTHOCATCSH: MOJACYET 3anacoB nedTH, ra3a M KoHAeHCaTa;
reosioruyeckoe oGOCHOBalHe cHCTeMbl pa3paboTKu HepTAHBIX W ra-
30BBIX MeCTOpPOKAeHHIl; reoJjiornyeckoe o60CHOBAHHE MepONPHATHI
Mo moBbILIeHHI0 3¢ (EeKTHBHOCTH pa3paboTKH U HedTe-, razo- HJH
KOHAeHcaTooTAauH; obocHoBaHHe ceTH HabaroldeHHil B mpolecce
pasBelK# U pa3paboTKH.

Jpyroit BHA KOMMOHEHT OCHOBHOH LEJH — 3TO HeKOTOphbie I1O-
GouHBle UeJH, KOTOpbIC HanpasJeHbl Ha ©6oJee .3pdeKTHBHOE
JOCTHXKEeHHe OCIIOBHOM Uean. K HUM oTiocATCs oxpana Help HedTs-
HBIX H Ta30BBIX MECTOPOKAEHHH, reosoryueckoe o6cayxHBaHue Npo-
mecca GypeHHs CKBaXKHH, a TaKxKe BHyTpeHHHe LeJH HedTeraso-
[IPOMBICTIOBOH T€OJIOTHH, TakHe, KaK COBEPILEHCTBOBaHHe COOCTBEH-
HOH METOLOJIOTHH H MCTOJAHYeCcKoil 6a3bl.

3agauun HedpTera3onNpoMBICJOBOH TreoNOrHH CO-
CTOSIT B PELIEHHH Pa3JIHUHBIX BOMPOCOB, CBA3AaHHBIX: € NOJAY4YEeHHEM
HHpopMalHH 06 OO6DBCKTe HCCAeAOBAHHI; ¢ NMOHCKAMH 3aKOHOMEp-
HocTell, O6BbeAHHSIONUX HabJiofeHHble pa3po3HeHHble (aKThi
0 cTpoeHHH H (GYHKLUHOHHPOBAHUH 3aJjleXH B €JHHOe leJoe; ¢ BBI-
paboTKOM MpaBUJ PaUHOHaJIBHOrO TPOBENEHHS HCCAeJOoBaHHA H
CO3JaHNEeM HOPMAaTHBOB, KOTOPHIM JOJDKHBEI YA0OBJIETBOPATh Pe3YyJib-
TaThl HaGJOfeHHH 1 HccaefoBaHuil; ¢ cos3faHueM MerTogoB obpa-
6oTkH, 0600IIeHHs U aHaJu3a pe3yJbTaToB HaOJIOJeHHH H HccJe-
IIOBAaHHHA; ¢ OUeHKoH 3(p(eKTHBHOCTH 3THX METOLOB B Pa3JHYHBIX
reoJIOrH4eCKUX YCJOBHAX H T. I.

Cpenn 3TOro MHOMKeCTBa MOTYT OBITh BbIZeJeHbl 3afauydH Tpex
THIOB; 1) KOHKPETHO-HayuYHble 3aJauu HedTerasonpoMuICIOBOH reo-
JIOTHH, HaNpaBJieHHble Ha OGBEKT MO3HaHWS; 2) MeToAHUYecKHe 3a-
naud; 3) MeTomoJIOTHYECKHE 3aJauH.

Bce MHOXKECTBO KOHKPETHO-HAY4YHbLX 3a0ax, peluciiie KOTOPBIX
HarpaBJeHo Ha H3yyeHHe TeoJIOTO-TEXHUUECKOro KOMIJeKca (ero
CTPVKTYPbI, 3aKOHOMEPHOCTell B3aUMOAEHCTBHSA M HM3MeHeHHs dac-
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Tell, pPa3BUTHUS TPOLECCOB M T. N.), MOXKHO MOApPA3JAEe/JHTb Ha CJe-
Ayiollie rpynnoi.

1. M3yueHue coctaBa H CBOHCTB TOPHBIX NOpPOZ, CJAAraioilix
TPOAYKTHBHBIE OTJIOXKEHHS, KAk coJepiKalllie, TaK H He cojepika-
e HedTb H ras3; H3yuyeHHe COCTaBa U CBOHCTB HedTH, rasa u
BOAbI, Te0JOTHUECKHX M TePMOJAHMHAMHMUYECKHX YCJOBHI HX 3aJjera-
Rusi. Ocoboe BHUMaHHe JOMXKHO YIeJSATbCS BONPOCAM H3MEHYHBOCTH
COCTaBa, CBOIICTB M YCJOBHH 3aJleTaHHs FOPHBIX NMOPOJ KW HachILLaKo-
uMx HX GJOHAOB, a TaKXkKe 3aKOHOMEPHOCTSM, KOTOPHIM 3Ta 113-
MEHYHBOCTb NMOJUYHHSAETCS.

2. 3apaun BblJeJeHHA (1la OCHOBE peilleHHsl 3afay HepBOIl
rpynnbl) eCTeCTBEHHBIX TeOoJIOTHYeCKHX TeJs, oOnpejeneHus HX
¢opMbl, paaMepoB, NOJOMKEHHS B NPOCTPaHCTBe H T. n. [Ipu 3Tom
BBLIEJISIIOTCS CJIOH, MJAacThl, TOPU3OHTH, 30HbLI 3aMEILEHHS] KOJIJIEK~
TopoB H T. A. CI0fla »Ke OTHOCATCHA 3afaud H3y4YeHHs NAHKATHUBHBIX,
JHM3BIOHKTHBHBIX U HHBEKTHBHbIX AHCJ0Kaunuii. B obileM 3ta rpynna
obbeauHsieT 3ajgaud, HanpaB/eHHble Ha BHISBJEHHE MepPBHYHOI
CTPYKTYPHI 3aJI€3KH HJH MECTOPOXKAEHHS.

3. 3ajayd pacuJeHeHHs eCTEeCTBEHHBIX TeOJIOTHYEeCKHX Tesl Ha
YCJOBHBIE C Y4YeTOM Tpe6oBaHHiA M BO3MOMKHOCTEH TEXHHKH, Tex-
HOJIOTHH H S5KOHOMHKH HedTerazoaobniBaiolleil NPOMBILJIEHHOCTH.
BaxxueitiuiuMu 3aech 6yAyT 3ajauyd yCTAHOBJIEHHS] KOHIAHIHI H IpY-
X IPAaHHYHBIX 3HAUYEHHH eCTECTBEHHbIX TeoJOrHYecKHX Ten (Ha-
npuMep, s pasjiefeHnss BHICOKO-, CPeJHe- H HH3KONPOAYKTHBHBIX
nopoa). B coBokynmHocTH ¢ 3ajasaMH BTOpPOH Tpynnbl jgaHHas
rpynna sajgay No3BoJsfieT OUeHHThb 3anachi HedTH M rasa M HX pas-
MelleHiie B TpoctpaHcTBe 3anexH. CyTep 3a4ay JanHoO# TpYyNnbl
COCTOMT B H3Y4YEHHH TOrO, KaK H3MEHHTCS MpPEACTaBJEHHE O CTPYK-
Type 3ajleXXH, €CJH yuecTb TpeGOBaHHS 1 BO3MOXHOCTH TeXHIKH,
TEXHOJOTHH H 5KOHOMHKH.

4. 3apaun, cBsi3aHHble ¢ nocTtpoeHrHeM Kaacchpukaunu ['TK no
MHOX€eCTBY NPH3HAKOB, U B NepBYI0 ouepelb MO THIIAM BHYTpPEH-
HHX CTPYKTYp 3aJsiexeill u MectopoxKaeHHH. CJlelyeT MOAYEPKHYTb,
YTO HMMeIOLIHeCss MHOTOUHC/IeHHble TeHeTHYeCKHe KJaaCCH{HKAUUH
3anexeil 1 MecTopoxkjiaeHHIl HedTH U ra3a HeLOCTATOUHbI AJs pe-
IIeHHs 3aZad He(pTerasonpoMLICIOBOH TreoJoruu. 31ecb npuobpe-
TAIOT NepBOCTENeHHOe 3HauyeHHe BOMPOCH! HCMOJb30BaHHsA MNPH NO-
CTPOEHHH KJaccH(pHKalHil MHOXeCTBa COOCTBEHHO reoJOrONPOMBIC-
JIOBHIX TMPH3HAKOB, PacKpbITHS MeXaHH3Ma MNepecTPOHKH CTPYKTYD
Ha pa3lbIX YPOBHSIX HepapXuu B npouecce pa3paboTKH, SBJEHHI
uepeHoca CBOHCTB BellleCTBa C OAHOTO YDOBHS Ha ApPYrof, cBf3n
CTPYKTYPhl H (DYHKUHH, B3aUMOCBsI3eli MeXAy pasJHuHbIMH Tpel-
CTaBJEHHSIMH CHCTeMBl (MHOXKeCTBeHHBIM, (YHKUIIOHAJIbHBIM, NpO-
LecCyaJbHbBIM ) H T. II.

5. 3anaum, cBsi3aHHble ¢ H3yuellHeM XxapakTepa, ocobeHHOCTeH,
3aKOHOMEPHOCTe!I B3aUMOCBA3H CTPYyKTypbl u ¢ynvkuun ['TK, T. e.
BJINSANHA CTPOEHHS M CBOKCTB 3a/leXkH Ha I[0KasaTelH Ipoliecca
pa3paboTKH 1 XapaKTePUCTHKY CTPYKTYpbl H [1apaMeTPOB TeXHH-
YecKof KOMIIOHEHTBI, a TakKike Ha TnoKasaTean 3¢GdeKTHBHOCTH
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dynkunornuposanua I'TK B menom (ycroituuBocTb 0T60DOB HedTH H
rasa, TemMnoB pa3paboTkKH, ce6eCTOMMOCTb NPOAYKIHH, KOHeuHas
HetTeoTAAua U Ap.).

BaxHefilune 3amayn 3aech — H3yyeHHe oCOoGeHHOCTell W Xapak-
Tepa BLITECHEHHS He(hTH HJAHM ra3a BOLOH B YCJOBHSIX KOHKPETHOH
3aJeXH C ee HEOAHOPOAHOCTLIO, CBOIICTBAMM MJIACTOBHIX (/I0HA0B
H NpHMEHEHHOH cuHCTeMOil pa3palboTKH; li3yyeHHe OXBaTa IJIacTOB
BO3JelicTBHEM, NMyTel nepeMellieHuss HeTH, rasa U BOALI B IJaCTax,
XapakTepa pasMelleHHsl OCTaTOYHLIX 3aHACOB He(TH HJH rasza 1a
Kax/J0M HOBOM 3Tane i T. I.

6. 3agaun B 06JacTH TePMHHOJIOTHYECKHX HCCJAeAOBaHui, 1a-
npaBJeHHble 2 CO3ZaHHe eJMHOTO TOYHOrO SI3bIKa liedTerasonpo-
MBIC/JIOBOM T€O0JIOTHH ¢ YHH(HUUPOBAHHBIMH TEPMHHAMH, M0AAAI0-
LIHMUCSI CTaHAaPTU3ALKH.

Leau pewenus meroduueckux 3adau HedhTe2a30npoOMbICAOBOL
2eoa02uly — pa3BUTHE METOAMUYECKOTO BOOpyXKelHs HedTerasonpo-
MBICJIOBOM T€OJIOTHH, T. €. COBEpPLICHCTBOBAHHE CTAPBIX H CO3/aHHE
HOBBIX METOJAOB pelleHHst KOHKPEeTHO-HAayYHBIX MPOMBICJAOBO-Te0J0-
THYECKHX 3ajay. MHOXecTBO METOAHYECKHX 3ajadu, KoTopble NpH-
XONIITCSI pelaTh IIPOMBICJAOBOMY TeoJory, MoKeT ObITb MOApas-
JleJieHO Ha CJeAyollue rpy bl

1. 3agzauu no oprauudaunu cbopa HHOpMALIMK Ha BCEX CTa-
IAX MOArOTOBKH, NpoeKTHpoBaHUs U pyHkunoHupoBauusa FTK kak
CHCTEMBl, XapakTepU3yloLleHcs BBICOKOH cJyoxHOcTblo. CloAa or-
HOCATCS COBEpIIEHCTBOBAHHE METOJAOB MPOBeJeHHs1 HabJIOAeHHI,
pelieHne BOIPOCOB ONpeneseHHss HeoOXOAMMOro U J0CTAaTOYHOTO
ygpejaa HaOJIoOJeHHH, NMJIOTHOCTH CeTH M NepHOAHYHOCTH HabJiole-
HHIl, opranu3auuu onpoboBaHUs, NOCTPOEHHS! MaTepPHAJbHBIX Moje-
Jefl W HUX MCIOJb30BaHHUS AJIA NMOJYYeHHs] MHPOpMALHH H T. I

2. 3anaum, cBs3aHlible C pa3BHTHEM HOBEIX MeTOAOB 06oOlile-
His HHpOPMALUH H ONMHCAHHA OOBEKTOB He(Tera3onpombic/a0BOMH
reoJIOTHH: CJIOBECHOE OMHCAaHHe, OINHCAHHE ¢ MOMOLUBIO Pa3JUYHBIX
rpaduueckux cpelcTB (MOCTpOeHHe cxeM, npoduJed, kapt, Tpadu-
KOB, GJOK-AHarpaMm H T. I.), ¢opManH30BaHHOEe ONHCaHHe (C MO-
MOIIBIO CpPeACTB MaTemaTdku). JpyruMu csaoBamu, 3Ta rpynna
3ajay npelycMaTpHBaeT pa3BHTHe METOAHKH NOCTPOEHHS pas3and-
HBIX Mojenefi, oToGpaxaiowux otienbHble ctopoHsl I'TK.

3. 3amau¥ COBepLIEHCTBOBAHHA METOAHK IPOrHO3HPOBAHHSA
BO3MOXHBIX METOMOB H MoKa3aTteneil pa3paboTky, Noacyera 3amna-
COB, Te0JIOTHYECKOrO OOOCHOBAHHSI HPOEKTOB II JAeHCTBYIOIUHX CH-
cTeM pa3paboTKH, NMPOMBICJAOBO-TEOJOrHYECKHX METOAOB OUEHKH Te-
Kylleii H KOHeYHOH He(TerasootAauyd U T. 1.

Heo6xoauMocTh peleHdsi merodosozuueckux 3aday HedTeea-
30APOMBLICAOB0L 2e0A02UulU, KAK W M0OOH ApYyroil HayKH, BO3HHKAET
B CBSI3H C TeM, UTO OT 3MOXH K 3I0Xe, OT Neproja K IepHoay Me-
HAMUCH HOealbl U HOPMBI TMO3HAHHA, Croco6GLl opranu3amHH 3Ha-
HHA, cmoco6bl HayuyHoll paboThl. B Haiue BpeMsi pa3BHTHe HayKHu
NPOUCXOJUT UPe3BbIUYAfHO OBICTPO, CMeHa HJH yacTHuHas 3aMeHa
NpeACTaBJEHHIl OCYILECTBJSIOTCA 3a OYeHh KODOTKOe BpeMs. B Tta-
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KHX YCJOBHsIX, YTOOH He OTCTaTb OT OOIHMX TEeMIOB pa3BHTHSA
HaykH, HeOoOXOAHWMO HMeTb MNpeACTABJIEHHsS O TOM, HAa YeM OCHO-
BaHa HayKa, KaK CTPOHTCA W IlepecTpaHBaeTCs HayyHoe 3HaHie.
MMeHHo mosiyyellie OTBETOB Ha 3TH BOIPOCH H COCTaBJ/ISIET CYThb
METOAOJOTHH. MeToJ0/0rusl €CTh CINocod OCO3HaHHSl YCTPOHiCTBa
HaykH H MeTOHOB ee paboThl. PasanyaloT MeToAo0JOrHI0 o6LieHayu-
HY10 ¥ HaCTHOHaYYHYIo.

OO6uleHayyHasi MeTOJOJIOTHSl NpeAcTaBasieT COGOH BETBb MapK-
CHCTCKO-JIEHHHCKOH (HJI0COQHH, HMEIOILYI0 He MeHbllee 3HayeHHe,
yeM Jpyrasi ee BeTBb — MHPOBO33peHueckad. Puiaocopckas MeTo-
JA0JOTHA — 3TO COBOKYNHOCTb OCHOBHBIX (HJI0OCOQCKHX BLIBOJAOB,
NPUHIHNOB, 3aKOHOB, 3HaHHE, yueT U HCNOJb30BaHHE KOTOPHIX AO.1-
ZKHBl CMOco6CTBOBATb MOBLIIUEHHIO 3G (PEKTHBHOCTH KOHKPETHBIX iiC-
CJAeIOBaHHIl, NpaBHIbHOH HX OpraHH3aunH, BbLOGOPY aAeKBaTHHIX
MeTOAOB HabJiloAeHlss H 0006L1EHHST KAHHBIX.

Ycenex crneunuaJbHbBIX HCCJAEdOBAHHI 3aBHCHT OT (HI0COGCKO-
MeTOAOJOTHYECKHX YCTAaHOBOK YUYEHOTro M CHeLlHaJHCTa, KOTOPHe BO
MHOIOM ONpejeasioT cnocobnl 0606LIeHHs >MNHPUYECKOrO MarTe-
pHasa H TIOCTPOeHHs Hayunoll Teopuu. CTpaTeruio HayyHoro no-
HCKa 3HAYHTeJIbHO Jerde pas3pabaTbiBaTb, ONMpasce Ha dunaocod-
CKHe NPUHLUIBI O3HAHHS MHpa, obluye IJs BCeX HayK.

YacTHOHayyHasi MeTOAOJIOTHS — 3TO MeTOAOJOTHs KOHKPEeTHOI
HayKH, paspabarbiBaemas NyTeM HHTepIpeTallvii, IpHMeHeHHsT 00-
HleHaY4YHBIX METONOJOTHUeCKHX NMPHHIUIOB K YCJIOBHAM KOHKPETHOM
00JacTH 3HaHHA, a TaKkKe IyTeM pelleHHS cnenuQHYECKHX VY3KIX
ee 3aAay. llesbio 1 pe3ysbTaTOM METOLOJOTMYECKHX HCCJEAOBaHMI
B 3TOM cJjyyae sIBJseTCA COBepPLIEHCTBOBaHHWe AAHHOH KOHKPETHOM
HayKH KaK CHCTeMBbl 3HaHui. Baxkhneiimas 3ajaua yacTHOHayuHO#H
METOAOJOTHH COCTOHT B BHIAABJEHHH 00beKTa N NpeiMeTa KOHKpeT-
HOJ HayKH, ee Iiejielf M 3aJa4, METOLOB H CPeACTB, B BBLISIBJEeHHHU
TeHAeHUUH pas3BHTHA Hayku. MIMeHHO paccMmoTpeHnio MetomoJsoru-
YeCKHX OCHOB He(dTerasonpoMbICIOBOH TeosorMH M MOCBsIleH nep-
Bblii pa3aes Hacrosllero yue6HHKa.

Cpean MeTOROJOrHYECKHX 3afau HedTera3onpoMLICJAOBON TIeo-
JIOTHH HeO6XOAHMO Ha3BaTh CJelyIollie.

1. Ouenka 3¢ ¢eKTHBHOCTH Pa3NHYHBIX METOAOB pEILEHHs KOH-
KPETHO-HAayuyHBIX 3ajay He(dTera3onpoMbICJIOBON TeOJIOTHH; aHa-
JIN3 BO3MOXHOCTH M 11eJecoo6pa3HOCTH NPHMEHEHHSI HOBBIX MeETO-
A0B H NOAXOJO0B, TAaKHX, KaK MOJeJHPOBaHHE H CHCTeMHO-CTPYK-
TYpHBI NOAXON; aHaJH3 11X CBA3H C TPAAHUHOHHBIMI NpeicTaBie-
HHSIMH He(dTerasonpoMbICJI0BOI T€0JIOTHH,

2. Auanus conepxkaHus, CYULHOCTH MPOMBICJAOBO-TE€OJNOTHYECKIIX
HCcCJeNOBaHHH, MecTa HedTerasolnpoMbBICJIOBON reosioruil cpean pol-
CTBEHHBIX HayK; aHaju3 ce (yHKUHOHAJNbHON CBA3H, T. €. BHIACHe-
HHe, KAK H C KaKUMH HayKaMH OHa CBs3aHa, KaK MOXKHO HCIO.Ib-
30BaTb OMBIT APYrHX, Gojiee pa3BHTHIX HayK. AHann3 ¢GyHKUHOHAIb-
HBIX CBsi3ell NO03BOJsIET BBHISIBUTL yuyacTHe He(Tera3onpoMbICJA0BOH
reoJIOTHH B mipoueccax Aud@epeHUHauHH H HHTErpalHH Hay4yHOTo
3HaHHsd, ee BKJaal B oOLeCTBEHHYIO NMPaKTHKY.
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3. Anaau3 CyWHOCTH B3aHMOAEiCTBHS TeOJOrHH, TEeXHUKH N
IKOHOMHKH; OfpejeseHde POJH, 3HAYUMOCTH KaXJ0i H3 3THX KOM-
MOHEHT MPHKJIAAHOrO HAay4YHOTO 3HAHHS B pELICHUH KOHKPETHO-
HayuyHBIX, METOIHYECKUX H COLHAJbHBIX BONPOCOB NMPH IPOBEAEHHH
IPOMLICTIOBO-T€OJOTHYECKHX HCCJe0BaHHH.

B nocsenHee BpeMsi aKTHBU3MPYIOUIAsh POJib METOLOJOTHUECKHX
HccAenoBaHuil B o6leM Nporpecce Hayku craja OCOGEHHO oue-
BHIHOM, B CBSI3M C YeM HM CTaJid yAeJsiTh 3HauuTeSbHOE BHHMaHIE.

§ 2. METOABI NOJYYEHHA HHPOPMALIUU

K HcTOYHHKaAM nMepBHYHOH HHPopMaunuu B Hedrera-
30MPOMBLICIOBON TeOJIOTHH OTHOCHATCA HabJIOAeHHs, COCTaBsIOLLIHE
KOMIJIEKC HCCAeIOBaHHH pasHbIMH MeTodaMH, o0beiHHelHHbIMH 06-
meil peiaeMoi 3ajauedl. DTH HaGJMIOJeHHs HAYHHAIOTCHA ¢ OT6GOpa
13 CKBa)KHH 00pa3uoB Nopol, npo6 HachWAKLUX TJaAACTH KHA-
KOCTeH W rasoB, C MX aHa/i3a MHHepaJOrHYeCKHMH, TeoXHMHUe-
CKHMH H ApyrimMu MertofamH. Kpome TOro, ckBaxKHHBI HCCJIEAYIOTCS
MeTOdaMH MPOMBICNIOBOH reodu3uKH M THAPOAMHAMHUKH. bDoJblioe
3HayeHHe HMeloT HalgaoleHHst 3a paboToOil CKBaXXWH B Ipolecce
pa3paboTKU MeCTOPOXIeHHH.

H3yuenue xepHa, waama, npo6 HedTu, 2asa u 8o0et B nabopa-
TOPHSIX ¢ MOMOIIbIO CNelHaJbHbIX NPHOOPOB — OCHOBHOM HCTOYHHK
npsiMoll MHdOpPMaUHU O TreoJoro-(PH3HYECKHX CBOHCTBAx MNOpo1 H
(hn3vKo-XxMMHYeCKUX cBoficTBax YB 1 naactosoit Boawl. Iloayue-
HHe 3TOM MH(POPMalUHH CBA3All0 C CyWeCTBeHHBIMH TPYAHOCTSAMH
B CBSI3H C TEM, UTO IIJAaCTOBBle YCJOBHs (/[aBJjieHle, TeMNepaTypa
U Ap.) OTaHYalOTCH OT JaaGopaTOpHBIX H TNIO3TOMY CBOHCTBaA
o6pas3uoB nopox H GJAHAOB, onpelesneHHbe B JaO6OPaTOPHBIX YCJO-
BHAX, MOTYT CYIIECTBEHHO OTJHYaTbCS OT TeX e CBOWCTB B Ija-
CTOBHIX YCJOBHAX. [eno ocnoxusercss teM, uto ot6op npob c co-
XpaHeHHeM TJaCTOBHIX YCJAOBHH BeCcbMa 3aTpyAHHTeJeH. B nacros-
llee BpeMs CYUIECTBYIOT repMeTHYHHe npo6OOTGOPHHKH TOJBKO
aas naactoBblx HedTell H BoA. [lepecuer pe3yabTaToB JabopaTop-
HOTO ONpefesieHHst CBOACTB MOPOJ, rasa, BOAB IJS NMJAAacTOBHIX yC-
JOBHI TOKAa TPOH3BOAUTCA, KAk IPaBHJIO, ¢ NMOMOILLIO BCIIOMOra-
TeJbHBIX rpadmxoa NIOCTPOEHHBIX HA OCHOBE [aHHBbIX CrelHaJIbHBIX
HccaeloBaHHA (Ha 3TO B COOTBETCTBYIOUIHX MeCTax yueOHHMKA YyKa-
3HIBAETCS CMelHa bHO ).

Hccaedosanue cksamcun eeogusuveckumu meTo0amu OCylLeCT-
BJSIETCS C ULeJbl0: 1) H3YYeHUs] TreoJIoTHUECKHX Pa3pe3soB CKBaKHH;
2) u3yyeHUs] TeXHHUECKOTO COCTOSHHS CKBAaXHH; 3) KOHTpoJIsi 3a
H3MeHellHeM XapakTepa HegTerasoHachlllleHHOCTH TNJIACTOB B IPO-
necce pa3paboTKH.

M3yueHne reojornuecKHx paspe3osB CKBa)MH — 0JHa M3 BaX-
HefllIUX Uesefl CKBaXHWHHOH reodusnky. [lpw 3ToM HCNOAB3YIOTCA
3JeKTpHUecKHe, MarHUTHble, paJHOAKTHBHBIE, TEePMHUECKHe, aKy-
CTHUECKHE, MeXaHHUeCKHe, reOXHMHYeckMe M JApyrue MeTOABI, OC-
HOBaHHBle Ha H3yueHHH (H3HUYECKHX eCTeCTBelHBbIX - U HCKYCCTBEH-
HBIX ToJiefl pas3HYHOi NpUPOAbl. MHTEeHCHBHOCTH TOro WJH HHOTO
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MOJIsl OnpejessieTcss MHOTHMMH ¢aKTopaMH, B NMepByi0 ouepean (u-
3WYeCKHMH CBOHCTBAMH TOPHBIX MOPOA — 3/JE€KTPHUECKHM CONPOTHB-
JleHHeM, 3JIeKTPOXHMHYECKOH aKTHBHOCTbIO, pPaAHOaKTHBHOCTHIO
M T. A

Ilpu reodu3nueckyx HCCACAOBAHHAX CKBAXKHH pe3yJbTaThl QHK-
CHPYIOTCSl B BHJE JHarpaMm Ji1i6O NMPOU3BOASITCS TOUEUHEIE 3aMEphi
Pa3NHUYHBIX Teo(H3HUECKHX MapaMeTpoB: KaKyUlerocsi 3JeKTpHue-
CKOro CONPOTHBJEHHS, MOTeHIHaJOB COOGCTBEHHON M BBI3BAHHOW IO-
JIIpU3ALUH  TOPOJ, HHTEHCHBHOCTH IaMMa-H3/yueHHsl, MNJOTHOCTH
TeNJIOBLIX M HaJATelJIOBLIX HeHTPOHOB, TeMnepaTypsl H Ap. Xapak-
Tep H3MEHeHHS] yKa3aHHbLIX NMapaMeTPOB NO CTBOJY CKBaXKHHBI, pe-
THCTpUpYeMbIll Ha AHarpaMMmax, 3aBHCHT OT MHOrHX (aKTOpOB, Ta-
KHX, KaK JIHTOJIOTO-neTporpadinyeckas XapakTepHCTHKA TIOPOA, HX
KOJIJIEKTOPCKHE CBONCTBA, XapaKTep HAChIleHHst, NPOAYKTHBHOCTD,
¥ APYTUX, NPeACTaBASIOUIMX OCHOBHO HHTEPeC MpH IPOMBICJOBO-
reoJIOTHYeCKHX HCCJedoBaHuaX. Teopus reousuyecKnXx MeTOHOB I
BbIAIBJIEHHbIE MEeTPOPU3HYECKHe 3aBHCHMOCTII MO3BOJSIOT MPOH3BO-
AHTb Hay4HO OOOCHOBAHHYIO HHTepIpeTalliil0 pe3y/bTaToB HCcJe-
nosa.iuii. B utore pemaiorea cuaeAywoowue 3agaui: 1) pacuseneHude
paspesa M BHIsIBJeHHe TeOPH3HUYECKHX DenepoB; 2) BbIAeNeHHE KOJ-
JIeKTOPOB H YCTaHOBJEHHE HX MOILHOCTH 1 CBOHCTB (MOPHCTOCTH,
NPOHUIIaeMOCTH, IMIMHHCTOCTH M T. A.); 3) onpeleseHHe XapakTepa
HachlllleHHs1 NOpoJd-— HedTblO, ras3oM, BoJoil, M KOJHYecTBelas
OlLeHKa HedTerasonachleHus.

JINsl H3y4yeHus TeXHHYECKOr'O COCTOSIHHS CKBa KIH NPHMEHSIOTCA:
1) HUKJIMHOMETDHSI — OnpejeJieHlle YIrAOB H a3HMYTOB HCKPHBJe-
HHSl CKBaHH; 2) KaBEPHOMETPHS — yCTaHOBJEHHe (aKTHUECKOro
JHaMeTpa CKBaXkHN; 3) LEeMEeHTOMETPHS — OnpeaeselHe BbICOTHI
noabeMa, XapakTepa pacmpeleseHHs LieMeHTa B 3aTpy6GHOM Tpo-
CTPAHCTBE M CTCNEHH ero CleNJeHHs ¢ FOPHBIMH MOPOJaMHU MO [aH-
HbHIM TEPMHYECKOro, PajHOAKTHBHOTO H aKyCTHUECKOrO0 METOJOB;
4) NPUTOKOMETPUS — BLISIBJIEHHE MeCT NPUTOKOB U 3aTPYOHON M-
KyJISILHH BOA B CKBAaXXHHAX 3JIeKTPHUECKIM, TEPMHYECKHM H DPalHO-
aKTHBHBIM METOAAMH.

KoHTpoJb 3a H3MeHellHeM XapaKTepa HAaCBIILEHHsI MOPOJ B pe-
3y/JbTaTe 3KCIJyaTalliH 3aJeXd Mo AaHHBIM NPOMBICJAOBOH reodu-
3HKH OCYIIECTBJSeTCA Ha OCHOBE HCCAeJOBAaHHH DPa3JHYHBIMH Me-
TOJAaMH PaANOAKTHBHOIO KapoTaxa.

F'udpodunamuuecsue meTodbr UCCACO0BAHUSL CKBANCUH TpUME-
HAIOTCA AJS onpefeseHHs] (PHU3HYECKHX CBOHCTB M NPOAYKTHBHOCTH
KOJIJIEKTOPOB € HEJbIO BBISIBJIEHHSI XapakTepa CBfi3H NeOMTOB CKBa-
JKHH CO CBOMCTBaMH NOpOJ H OOGYCJOB/AMBAIOWKMU HX lepemnagaMu
IaBJIEHHs1 B IiacTe. DTH CBA3M (PU3NYECKH OGOCHOBAHBI H OINHUCHI-
BAalOTCA MAaTeMaTHYeCKHMH YDaBHEHHSMH, B KOTOpble BXOISIT (uU3N-
YeCKHe MapaMeTphl mjacTa H HEeKOTOPhle XapaKTePHCTHKH CKBaXHH.
YeTanHoBHB Ha OCHOBe THAPOAMHAMHUYECKHX HCCJAEJOBAHHI (haKTHye-
CKYI0O 3aBHCHMOCTb Ae0GHTOB OT IepenajoB JaBJeHHH, MOXHO pe-
LUHTH 3TH yPaBHEHHS OTHOCHTENbHO HCKOMBIX MapaMeTpPOB MJacTOB
H CKBaXHH.
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KpoMe TOro, OHH NO3BOJAOT BBHIABJAATH THAPOAHHAMHYECKIe
(1TONOTHYECKHE) 3KPaHL U YCTAaHaBJHBATL CTeNeHb AKTHBHOCTH
CBfI3N 3aJieKH HedTH HJM rasa ¢ 3aKOHTYPHOH 06JacThiO.

B HedTerasonpoMpiC/IOBOA [e0JIOTHH NPHMEHAIT TPH OCHOBHBIX
MeTofa THADOJHHAMHYECKHX HccJeJoBaHHi: 1) BOCCTAHOBJEHHSA
NJacTOBOTO JaBJjeHHs (IHHAMHYECKOrO YpPOBHdA); 2) yCTaHOBUB-
wuxes oTt6opoB; 3) onpelesieHusi B3aumojeiicTsusi (HHTepdepeH-
IUH) CKBAaXXHUH.

Hab6awo0enus 3a paboroii 006bi8ar0U{Ux U HASHETATEAbHBIX CKEA-
MUK SABJSIIOTCS. OZHMUM H3 OCHOBHBIX COOCTBEHHO IPOMBICIOBO-T€0-
JOTHYECKHX MeTOJAOB MNoJyueHUs1 nepBHYHOH uuHdopmanuu. Ilpu
NnpoBefelnd 3THX HabJawAeHUH B npolecce pa3palBoTKi reoJor mno-
JyyaeT LaHHble 06 H3MEeHeHHH Ne6GUTOB H NPHEeMHCTOCTH CKBaXKHH,
HX OOGBOJHEHHOCTH H XHMHYECKOro COCTaBa AOOLIBaeMblX BOJ, MJa-
CTOBOTO JaBJICHHA, COCTOAHMS (OHAA CKBAaXKMH U Apyrue, Ha oc-
IIOBAHHU KOTOPBIX OCYLIECTBJSIOTCH KOHTPOJIb H peryJiHpoBanye pas-
paboTkH.

AHanu3 BO3MOXHOCTEH MeEeTONLOB TNOJYYeHHUSH
nepBHYHOl HHPOpPMAUHMH ¢ MNO3HUHUH CHCTEMHO-
CTPYKTYPHOTO NMOAXOMAa MNOKA3biBaeT, UYTO Pe3y/abTaThl H3Y-
YeHHsi OJHOTO M TOTO K€ CBOHCTBa Pa3HBIMH MerojlaMH He OJMHA-
KOBbl. DTO CTaHOBHUTCS OUEBUAHBIM MPH PacCMOTPEHHH MeCTOPOXK-
IeHUsl B KauecTBe e0JOrMYecKOro NpocTPaHcTBa, B KOTOPOM Halo
BBIAEJNUTDL CHCTEMY.

Ilox reoJsiornyeckuM NPOCTPAHCTBOM NOHHMAMT YacTb (H3Hue-
CKOro NpPOCTPAHCTBA, 3aHAATOrO nJjaHeTol 3eMJs, a TakXke JoOyio
yacTb 3TOH yacTH (U3MUECKOTo NpocTpaHcTBa. Kak ykasbiBalJiochb
B § 3 raaBul I, npu pewenuu 3ajnau HedTerasonpoMhICJIOBOH reo-
JIOTHH HCXOJIHBLIM TIPHHHMAETCS MOAXOA K 3aJieXu He@TH HJH rasa
KaKk K CTaTHYeCcKOf cucreme, BXOAAIleH B KauyecTBe KOMIIOHEHTHI
B ['TK. OueBupgHO, 4TO B AAaHHOM cJydae reoJorpyeckoe. NpoOCTpaH-
cTBO 6yneT CTaTHYECKUM.

CraTuueckoe TreoJIOTHYECKOE NPOCTPAHCTBO MOXKeT OHITb Npen-
CTaBJeHO OEeCKOHEYHLIM HJM KOHEYHBIM HYHCJIOM TOYeK, B KaxAOH
H3 KOTOPbIX MOXHO H3yyaTb O6ecKOHeyHOoe WJH KOHeuHoe YHCJO
CBOHCTB NOPOA H (JIIOHO0B.

WNecneoBanne peanbHOro reoJiOTMYECKOrQ NpOCTPAaHCTBA, Npen-
CTaBJEHHOrO GECKOHEUHBIM YHCJIOM TOYEK, KaxKJo# M3 KOTOpPLIX TIPH-
cyule 6eCKOHEYHO GOJIbIIOE YHUCIO CBOICTB, — OAHA W3 3ajau HedTe-
ra3onpoMbIC/10BOil TeoJoruH. M3yuuTh 3TO NIPOCTPAHCTBO NyTeM He-
NOCPeNCTBEHHBIX HAOM0AEHUH HEBO3MOXKHO, MOTOMY UYTO CIJIOLIHOE
o6cnenoBaHue Bcero 6eCKOHEYHOrO MHOXeCTBa TOYeK nMo OeCKOHeu-
HOMY CNHCKY CBOHCTB NPaKTHYECKH HeBO3MOXkHO. VMIMeHno moatomy
YHCAO TOYEK HaGJI0JEeHHS M CIHCOK M3yyaeMbIX CBOHCTB Ha Npak-
THKE BCeria OrpaHHuYeHbl, U NPH pelleHHH 3a4ay HedTerasonpombic-
JIOBOH T€OJIOTHH ONEPUPYIOT ¢ reoJOrHYECKHUM NMpPOCTPAHCTBOM, Hpen-
CTaBJ€HHBIM KOHEYHBIM MHOXKECTBOM TO4YEK, Kax/Jaas H3 KOTOpPhIX
OoXapakTepu3oBaHa CBOWCTBAMH H3 HEKOTOPOro ONpPeAeIeHHOro
CNHCKa, OTBeualollero pemaemoil sazave. OTcioa BO3HHKAET HeoG6-
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XOJIHMOCTb BBEJIeHHS NOHATHH «dopMaabHasl ToYKa» H «dopMalb-
HO€ CTAaTHYeCKOE reosIorHyeckoe MpoCTPaHCTBOY.

Ecnvu B TOuKe H3MepeHB 3HAYeHUA CBOHCTB H3 3a4aHHOTO
CIIMCKA, YKa3aHbl MeTOAbl H TOYHOCTb H3MEPEHHs] ITHX CBOMHCTB,
TaKyl TOYKY HasbiBaloT ¢opmanpHOi. KoHeuyHoe MHOXKecTBO ¢op-
MaJIbHBIX TOYeK Ha3bIBAIOT (DOPMAJIBHBIM CTATHYECKHM reoJorHye-
CKHM INPOCTPAHCTBOM.

OueBHAHO, 4TO B peaJbHOM TeOJOTHYECKOM MPOCTPAHCTBE MO-
2KeT ObITb NOCTPOEHO CKOJBKO YrOAHO (opMaJbHLIX MPOCTPAHCTB,
pasIHYaoIINXCA PacloJoKeHHeM TouyeK HalJIoJeHHs, (OpPMOH HX
ceTH (ODpsIMOYroJipHasi, TpeyroJibHas, npoduabHAs, Tpex-, NATH-,
CeMHTOYeyHas, pAAHAS HJH [POH3BOJbHAA) H 3aJaHHBIMH CIHC-
KamHu cBoiicTB. Tak, nmpoCTPaHCTBO, MOCTPOEHHOE MO JaHHBIM Ma-
JIOTO 4YHCJa pa3BeJOYHbIX CKBaXHH, OyJeT MHBIM, uYeM MpOCTpaH-
CTBO, I[IOCTPOEHHOE M0 JaHHBIM OOJIBIIOTO YHCJAA JOOLIBAIOIIHX
CKBa’KHH.

He wmeHee BakHOH NpHYHHOIl MOJNyueHHs pa3nHuyaroUiuxcs ¢op-
MaJIbHBIX NMPOCTPAHCTB AIBJSETCH M TO, YTO pe3y/JbTaTH H3YyYeHHU:
OJHOTO M TOTO Ke CBOHCTBA pa3HbBIMH MeTOAaMH (M3 OXapaKTepH-
30BaHHBIX Bhlle) OYAYT HEOJHHAKOBBIMH, TaK KakK 3HauYeHHS MpH-
3HaKa pas3sHbIMH MeTOAAaMH ONpepensioTcs A pasHbiXx 06beMOB Mo-
POA, T. e. IO CYILeCTBY COOTBETCTBYIOT Pa3HbIM CTPYKTYPHBIM YPOB-
HfIM OpraHH3auHy H3y4yaeMoro oO6mheKkTa.

Hanpumep, npu onpelieseHHH NPOHHLAEMOCTH MO KEpPHy 00beM
LIHJIHHADA, BBITAYHBAEMOTO H3 MOPOAH, KAaK 3TO MpeaycMaTpuBa-
eTcd MeTOAHKOH, AAHHOH 3 cM M AMaMeTpoM 2 CM COCTaBJjser
9.-10—¢ M3, B To#i Xe CKBamHHe 0O6beM 30HbI BJHAHHA TIPH reo-
dH3HUECKHX HCCAeIOBAHHAX NJIacTa MOUIHOCTHIO A, HANpHMep, paB-
Ho#t 10 wm, cocraBut: (wD2h)/4=(3,14-7,52-10)/4=4,4-102 M3,
rae D=7,5 M — AvaMeTp 30HBl HCCAENOBaHHS 30HIOM MaKCHMalb-
HOH [JIIHBI.

Pagnyc «30HBI OCBelieHHOCTH» R BOKDPYT 3TOH CKBaXHUHBI, HC-
CJIeJJOBaHHOH MeTOJOM BOCCTAHOBJIEHHSI JaBJIEHUS, OlpeaenasieTcs
no ¢opmyne R=1,54/xt, rae » — Nbe30NPOBOAHOCTDL MNJacra; f—
BpeMsl HcciaeAoBaHus. [Ipu cHATHH KPHBOH BOCCTAHOBJIEHHUS RaBJie-
HHuA B muacTe ¢ x=1000 cM?/c B TeueHHe 8 4 paguUyC «30HHI OCBe-
LIEHHOCTH» UcciaefoBaHueM coctaBut 250 M, u npu A=10 M o6beM
MOpOJA, K KOTOPOMY OTHOCHTCH KOHEUHBIi pe3yJbTaT Hcc/aei0BaHHf,
coctaBHT nR?h=23,14-2502. 10~=2. 106 m3.

U3 sToro mpuMepa BHAHO, HACKOJbKO BEJHKA Pa3HHLA MeXAY
pasMepaMH YacTell TeoJIOTHYeCKOro IPOCTPAHCTBA, OCBellaeMbIX
pasHbiMH MeroAamu. CJaeloBaTesqbHO, NOHATHe «(opmasbHasd TOY-
Ka» TeCHO CBA3aHO C MeTOJaMH H3MepeHHs CBOHCTB reoJOrHYecKoro
MpOCTpPaHCTBA.

OueBHIHO, pa3Hble MeTOAB OYAYT AaBaTb HHGOPMALHIO O CBOH-
CTBax H3yuaeMmMoro o6beKTa Ha Pa3HLIX CTPYKTYPHBIX YDOBHSIX €ro
opranusauuu. Yem GoJsblue ocBeliaeMHii 06beM, TeM BbIlIe CTPYK-
TYpPHBIZI ypOBeHb: ofpasel HeceT HHGOPMALHIO C MHKPOYPOBHS,
reou3nyeckie MeTOJbl — C ME30yPOBHS W TUAPOJHHAMHYECKHEe —

43



C MaKpoypoBHs. B To ke BpeMst CTPYKTYpHas OpraHusailus reoJio-
THYECKOTO NpocTpaHcTBa TpebyeT MpoBeleHHsT Hcc/eldoBaHUH, HeCcy-
KX uHPOpMauHld O pasHbiXx ero o6bemax. ITO BCerga HYXKHO
MMeTb B BHJY 0OpH OpraHM3auud HaOJIOfeHMH M HMHTepnpeTalHH
HX pe3yJ/IbTaToB.

dopmanbuble TOUYKH, obpasyiolire (OpMaJ/bHOe reoJorHyeckoe
MPOCTPAHCTBO, B HedTera3onpoMbICJAOBOH re0JOTHH B OOJbLIHHCTBE
cJIyyaes NMpUypoUeHBl K cKBaxHHaM. CXeMa COOTHOWeHHs PopMaJb-
HBEIX TOYeK, BO3HHKAWOUIUX B CBS3M C PAa3JHUHAMH 00BEMOB MOPOJ,
OCBelllaeMbIX Pa3HBIMH METOJaMH UCCJeJOBaHHSI B OJHOH CKBaKHHe,
nokaszaHa Ha puc. 3.

Takum o6pa3oM, B pacnopsxeHHH NPOMBICIOBOrQ reojora MoO-
TyT HAXOAUTHCHA pasHble ¢popMaibHbIE e€0JOTHIeCKHe MPOCTPAaHCTBA,

Puc. 3. CoorHouenne opMasbHBIX
TOYeK INpPH Ppa3HbIX MeTOxax onpobo-
BaHMsl MJacTa B OJAHON CKBaXiie

1 — ckpaxuHa; 2 — o6paael, mopoj, NOAHH-
MaeMblif H3 CKBAaXHHBLI; J — TOPOIBI-HEKON-
JIeKTOPBl; 4 — MOPOALI-KOJANEKTOPHI; TrpaHHUB
o6nacTH BO3JeACTBUA METOAOB HCCHAeN0oBa-
uua: [ —reodU3HyecKUX W THApoOAMHaMuUC-
CKHX TMpPH CcTauoHapHeBIX pexumax, L —
THAPOAMHAMHYECKHX MNPH  HeCTaUMOHaPHBIX

R
pexuMax 7 /A

V44

HHTEpIpeTauusi KOTOPHX ofs3aresbHo jaeT 0oJiee Uiy MeHee Pa3-
Hble pe3yabTaThl. [103TOMY BaXHYIO pOJib Urpaer BHIGOp MecT pac-
N0J10XKeHHsT TOoYek HabJIOfeHHsT H MeTOJOB H3MepeHHS H3ydaeMbiX
cBoficTB. Bo MHOrmx cayyaax aas 3(p@eKTHBHOro H3y4eHHUss CH-
CTeMbl B AMHAMHUYECKOM COCTOSIHMH, HallpUMep MU KOHTpOJe nJjac-
TOBOTO [JaBJieHUsi, HeoOXOAHMO TaKKe YCTaHaBJUBAaTb NepHOAHY-
HOCTb Hab/IOAeHHH WM H3MepeHHuH.

§ 3. CPEJCTBA NOJIYYEHUA HH®OPMALIUH

OMOHpHUYeCKHe cpelcTBa HedTerasompomsblicC-
JOBOH TeOoJOTrHH BKJIWOYAOT B TEPBYI0 ouepelb CKBAaKUHHI,
a 3aTeM pasJHYHble HHCTDYMEHTH, Npubopnl u JgabopaTopHbie
ycraHoBkH., Cpean 3THX CPeACTB CJielAyeT Ha3BaTb KOJOHKOBbIE JO-
JoTa 1 oT60pa KepHa, GOKOBble CBEpJIsiIiHe U CTpeasollive TPYH-
TOHOCHI, INJacTOBble Npo6OOTOOPHHKM M onpofoBaTesd NJacTOB,
pa3iuuHble reodu3UUeCKHe 30HABl, HHKJHHOMETPHl, TAYGHHHbIE
MaHOMeTphbl, AeOHTOMEepbl M pacXoJOMepHl, JabopaTopHble ycTa-
HOBKH JJi OIpeleJeHHsi [eosa0ro-pHu3nyecKNXx CBOHCTB NOPOJL U
(hHU3UKO-XUMHUECKUX CBOHCTB (hJIOHIOB.

MaTepuasnbHOe MOJLeJHDOBAHHUE SHBJAAETCA Ba*KHDLIM
CPEICTBOM MOJIy4eHHSI KOCBEHHOH HH(OpMalMH C NOMONBIO CIIeLH-
aJibHO CO3/aBaeMbiX B J1aGOpaTOPHBIX YCJOBHAX MoOJesell MJIacTOB
H INpOTeKawUUX B HHX mnpoueccoB. Hanpumep, Mozenp miacrta
B BHAe MeTa/UTHUeCKOH TPyOni, 3aMOJHEHHO#l neckoM, HacbillieHHbIM
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He(TbIO, WHPOKO NPHMEHSETCA NS H3YYEHHUS NMPOLECCOB CHUILaHNA
HedTH METOAOM CO3JaHHS BHYTPHIJIAcTOBOTO oyara ropenus. Ona
NM03BOJAET M3MEDATb H peryJupoBaTb NapaMeTphsl Hpolecca, H3y-
4aTb YCJOBHSl €ro YCTOHYHMBOCTH, YCTAHABJIHUBATh KOHEUHble Pe3y.Ib-
TAThl, KOTOpbLle 3areM ¢ coOqa0aeHueM TpeboBaHUH Teopuu 101061a
MOryT 6bITh NepeHeceHbl Ha peaJibHble MJIACTHI.

Jpyrofi BHA MaTepHaNbHBIX MoOJeJell — HaTypaJibHas MOJe.lb.
B atoM cayyae /g pelleHus 3ajaud, CBA3aHHOM coO ci1abou3yuyeH-
HbIM OODBEKTOM, HCNOJb3YIOTCS aHaJOTH — XOPOLIO H3YUYeHHBIE TPH-
poAnble 00BEKTHI, NIPOLLECCH MU SBJEHHSA,

Metoa natypaJbHOTO MOAENMPOBaHHMA IIHPOKO [pUMeEHsieTcs,
Hanpumep, NpY BHeJAPEHHH HOBBIX MeTOAOB MNOBBILIEHHS HedTeOoT-
Jdayn maacros. [lpexae ueM BHEAPUTb TOT WJIH HHOH MeToJ B MpO-
MBblIIJIEHHBIX MacliTabax, ero UCNbITHIBAIOT Ha HeGOJbLIOM ONBITHOM
ydacTke, rje InposepsieTca 3Q@PeKTHBHOCTb MeTola u oTpaba-
TbiBaeTCcsl TEXHOJOrHs ero mnpHMeHeHHd. ONBITHBIE yYacTOK BBIOH-
paeTrcsl TakuM 00Da3oM, YTOOB NPOMBICTOBO-TEOJOTHYECKAS XapakK-
TEPHCTHKA IJacTa B Hpejejax ydacTKa Oblla THINHYHOH B 1eI0OM
149 njaacra (MJAH TPyNnbl MAEHTHYHBIX mJjacToB). B arom cayuae
4acTb He(dTErasoHOCHOro nJjacra B NpelenaXx ydyacTka BHICTyNaeT
KaK HarTypHas MOJeJ/b, SIBJAACh NPHPOAHBIM aHaJIOroM OGLEKTOB,
Ha KOTOpHIX MpearnoJiaraeTcss NpYMeHeHHe HCIBLITBIBAEMOTO MeToia.

fIponsBoaCTBeHHBI!! 3KCNEpPHUMEHT—3TO 3IKCHepH-
MEHT, IPOBOAMMBIHA B npouecce paspaboTKH 3aJexH, NOCTaBJaeHHbIH
TaxK, yToGbl OTBeuaTh TPeGOBAHUAM TEOPHH MOAOGUA K KOHKPETHHIM
3anavyaM J00bIYH He(TH HJM rasa. B npouecce npousBoICTBEHHOTO
3KCNepHMEHTa UCTOYHHKOM HEeOOXO0AMMOH HMH(OpMaluy CJOyKHT CaM
3KcnayaTupyeMbli 06bekT. Tak, Ha PoMalIKMHCKOM MecTopoxie-
HHW TIPOBOAMJIHCH ITIPOMBICJIOBLIE 3KCNEPHMEHTH IO YCKOpPEHHIO
CO3RaHHA CIVIOLWIHOTO (PPOHTA 3aBOLHEHHMA HA JIMHUW HarHeTaHUs
BOAbl; Ha DaBAMHCKOM MECTOPOKAEHHH OCYHIECTBJIEH 3KCIEPUMEHT
N0 paspeKeHHI0 CeTKH MOOLIBAalOHIMX CKBaXXHH B 2 pa3a No cpaB-
HEHHIO C 3aNpPOEKTHPOBAHHON MJOTHOCTBIO C LEJbI0 HU3YyUEHHS BJIHSA-
Husl MJIOTHOCTH CETKM Ha BeJHYHHBI TeKYIIHX OTOGOPOB ¥ KOHEUHOM
Hed)TeOTAQUH.

Ha6nmoaenus, npoBoiuMble N0 CKBaXXHHaM B MpoLecce
3KCIJyaTalHU 3aJeXXell U MeCTOPOXKIAeHHH, TakKe SBJASIOTCH Bax-
HbIM 1 OOUJbHLIM HCTOYHHKOM MH(OPMALMU O CTPYKTYpe 3ajeXk¥ U
NpOoTeKalUMX B Hell mpoueccax. boJgblue Toro, MMeHHO B npolecce
sKcnayarauuu HauboJiee OTYETNMBO NPOSIBJASIETCSI CTPYKTypa reo-
Joruvecko KomnoneHTni [TK, B pesyabrare uero mnocrynaer
HMeHHO Ta uH(pOopMalusa, KOTopasg HYyXKHa [JIs1 OUEHKH CTeneHH
COOTBETCTBUS CTPYKTYP TeOJOTHUECKOH M TeXHUYECKOH MOJCHCTEM,
a Takxe AJSl OUEeHKH 3(P(PEKTHBHOCTH CHUCTEMBl pa3paboTKH.
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§ 4. METOA bl KOMNNTEKCHOTO AHAJIN3A U OBOBIUEHHA
HCXOJHOH HHPOPMALHHU

O60o61ieHre vHGOpMAaUUH MOXKET MPOUCXOAUTb Kak Ha 3MIHpHUe-
CKOM, TaK U Ha TeOpeTHYECKOM ypoBHe. Kak yiKe oTMeyanoch, Hed-
Tera3onpoMbICJIOBas Te0JIOTHSI TECHO CBfi3aHa C ILieJblM PAAOM HaykK,
U3yyaloliuX MecTopoxAeHHU$1 HedTH u rasa. [losTomy Teoperuue-
CKHEe MeTOoJbl HedTerasonpoMLICA0BOI T€OJOTHH B 3HAYUTEIbHOMN
Mepe HCNOJb3YIOT TEOpPeTHUeCKHEe MOJOXKEHUS CMEKHDIX reoJorude-
CKHX M TEXHUUYECKHX HayK, TAaKHX, KaK TeKTOHHWKa, cTpaturpadus,
nerporpadus, TeOXUMHUA, NMOJA3eMHast 'HApOMexaHuka, QusHka 11a-
CTa U APYyTHe, a TAaKXKe OTpac/eBoll 3KOHOMUKH, IO3BOJsIIOUIHE
yCTaHaBJAUBAaTb CBOHCTBA 3JIeMEHTOB TeoJOrUuecKoi KOMIOIEHTDI
Ha pa3HbIX HepapXxu4YecKHX YPOBHSX, ONpEAeasiTh HX TpanHilbl,
CBSI3W M T. II., IPOrHO3MPOBATh HpOLECCL, a TakKXkKe pellaTb Apyrue
3a7a4u HCCAeN0BATEJNbCKOTrO Xapakrepa., BmecTe ¢ TeM HeJocTa-
TOYHOE Pa3BUTHE TEOPETHYECKUX MeTOJOB IeOJIOTHH BOOOIIe H Hed-
Teras3onpOMBIC/IOBOH reo/JIOrMH B YACTHOCTH BbI3bIBAET MPEHMYNIECT-
BEHHOE WCIOJb30BaHMe 3MIOHpUYecKUX 3aBucumocteil. [losTomy
OCHOBHBIM MeETOJAOM 0GOOIIeHHs] 3MIUPHYECKOTO MaTepHasa B Hed-
TEra3olipoOMbIC/JA0BOIl Te0JOTHH CJAYIKHT MEeTOoHd MOILEJHPOBallus.

PeanbHoe reoJornueckoe NPOCTPAHCTBO, KOTOpPOe M IIPEACTAB-
JsieT WHTepec AJsSl reoJsora, COAEpXUT 6€CKOHEeUHOe MHOXKeCTBO TO-
Yek, T. e. SIBJAsieTCsl HenpepblBHbIM. IHa mpakrTHke ke 10Jydaror
dbopManbHoe reoJiorHyeckoe MNPOCTPAHCTBO, IIpelAcTaBJennoe Kak
KOHeYHOe MHOXKECTBO TOYeK, T. e. AUcKperHoe. Ilpu peienun Jro-
60if NpakTHYecKoil. 3agayd HeoO6XOAMMO 3HATh, KaKHe 3HAYCHHUS
HMeIOT CBOHCTBA BelleCTBAa HJM XapaKTePUCTHKHU Mpollecca B JIO-
60 TOYKe peasibHOTO TeOJOTHYECKOro MPOCTPAHCTBA, @ He TONbKO
B ¢opManbHbix Toukax. [lostomy ¢opmasnbHOe NPOCTPAHCTBO SB-
JSIeTCS HEMOJHOONpeaeleHHbIM.

HenosHoonpenenentoe JHCKpeTHOe (GopMaJsbHOE MPOCTPAHCTBO
HCIIOJIb3YeTCst JJIsi MOCTPOEHMST HelpepbIBHOIO Ce0JIOTHYEecKOro mpo-
CTpaHCTBa, B KOTOPOM 3HauYeHHUs NPEACTaBJSIOIIHX HHTepeC npUsHa-
KOB KaKHM-1160 criocoboM (HanpuMep, IyTeM HHTEPIOJSLKH, IKCTP a-
NOJISIIMY, KOPPEJISLHHE | T. I.) OfNpeledeHbl AMs1 KaXkaoi Touku. Ta-
KOe NMPOCTPaHCTBO 6yjaer moanoonpenenensbiM. Ilepexoa or HemoJ-
HOOMNPEAEJEHHOr0 IMPOCTPAHCTBA K HOJHOOMpEAeJeHHOMY eCTb
mpoleaypa TNOCTPOeHHS ModeAu PeasbHOTO TeOJIOTHYEeCKOro Hpo-
CTpaHcTBa.

Cosetckuii dunocod B. A. Ulrobd naer caenyouee onpejese-
HHE MOJEJH: MOJ MOIeJbI0 MOHUMAaeTCs TaKasi MBICJEHHO NpeacTaB-
Jsiemasl HJIM MaTepHa/J bHO peann3oBaHHas cUCTeMa, KOTopas, OTO-
6paxasi MM BOCIPOH3BOASL OOBEKT HCCIeJOBaHHSA, CIOCOOHA 3ame-
HIATh €ro Tak, UTO ee H3yuyeHHe AaeT HOBYI0 HMH(pOpPMaUHI 06 3TOM
o0bekre.

W3 3Toro ompejaeneHHs CJaedyeT, 4TO Bce MOJeJH MOryT ObITb
pasjeseHbl Ha MarepuaiabHble (MM BelleCTBEHHble) H MbIC/IEHHbIE
(T. e. HoeasbHBIe, BOOGpPaxKaeMble, YMO3PHTENbHLIE) .
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Moicaennole modesru 1WHPOKO TPUMEHSIOTCS B TAKHX TpOLECCaX
N03HaHHsA, KOTOPHIE 6e3 Mojesel BOOOUe HEBO3MOXKHEL. K HX uHcay
OTHOCUTCS IPOLIECC HHTEPIpeTalHH, paccMaTpHBaeMbl Kak HCTO.1-
KOBaHHe HaOJI0leHHH, 5KcIepHMeHTanbHHIX HaHHHIX. [Ipouecc u3y-
YeHHd 3ajieXkell He(TH U ra3a OTHOCHUTCA UMEHHO K TaKUM IpoLec-
cam HHTepIpeTaluH pe3yJbTaTOB HaO6JI0JeHUll, Korga Ha OCHOBE
onpeAeNeHIbIX TeODeTHUYECKHX HJIHM IUNOTETHUYECKHX IpejCcTaBJeHHI
OCYUIECTBJISIETCSI MBICJEHHOE NOCTPOEHHE CHCTEMBl, KOTOpas BOCHpO-
H3BOJUT CTPYKTYPy H3yuaeMo#l 3aJ/ie;KH WJH INpOTeKaloulero B Heli
nponecca. Co3jnaBasd NOCTENEHHO M TNOCJAELOBATEIbHO MBICJIEHHBIE
006pasbl, OTpaxKalouye pasjHyHbie CTOPOHBl H CBOMCTBA H3yuaeMoro
00beKTa MJIM TpOLeccd, recJ0r BOIJIOIAET UX B BHAE Pa3JUUHBIX
npodQunbHbIX pa3pe3oB, cXeM, KapT, TabJul 3HAUEeHHH pas3UUHBIX
napamMeTpoB, 3aBUCHMOCTeH Mexay HUME M T. . CJenyer 4eTko
npeacTaBsATb cebe, YTO 3TH MaTepHa/bHble BOMJIOILEHHS MBICJIEH-
HHIX 00pa3oB — He MaTepuaJbHble MOJEJNH, OHU NPEACTaBJASIT CO-
6oit Javiib crnocob, GopMy 3anucH MbICJEHHBIX MOAeNbHLIX INpel-
CTaBJeHuH.

W3 onpenenenns Mojeau cieiyer, YTO OHA JAOJKHA BBHINOJIHATH
JiBe PYHKIHH: OMHCATEJbHYIO U NpeJcKa3aTelbHyl0. B nepsoit QyHk-
URH MOJe/b CJYXKHT CPeACTBOM 0006umieHHs ¥ aHa/au3a HCXOLHOH
URGOPMALHU ¢ LeJbio IOJYyYeHHS NPeACTAaBJEHHA O TeKylleM CO-
CTOSiIHHY 3aJ1€KH, T. €. O ee CBOHWCTBAX, CTPOGHUH, XaPAKTEPHCTHKAX
npouecca u T. n. Tak, Hampumep, CBOHCTBa Heq)TerasoHOCHoro
[J12CTa MOTYyT OBITb ONHCAaHBl HECKOJbKUMH cnocoBaMi.

[lepBblfi cnoco6 omMcaHHA COCTOHT B TOM, YTO NO AaHHLIM Ha-
OmofeHHit B TOYKaxX (OpMAJbHOrO TeoJOrHYeCKOro NpOCTpaHCcTBa
BBIYHCJAIOTCA CpelHHe NO OOBEeKTYy B UEJOM 3HAueHHs CBOHCTB.
B 3TOoM cayuae He BBICHSIETCS, Kaxk H3MeHAIOTCS 3HAYEHHH
CBOHCTB BHYTpPH MnJacra. Takoi croco6 o6o6uieHHss HHGOpPMaLKH
He jaeT BO3MOXKHOCTH U3YUHTb CTPYKTYpPy OGBEKTa, T. €. €ro BHYT-
peHHee ycTpoiicTBo. OH NpHMEHHM B Cjyuae, Koraa oObeKT pac-
CMaTPHBAETCsI KAak 3JeMeHT HEeKOTOPOH CHCTeMbl HJaud TNOACH-
CTEMHI.

Bropo#t crnoco6 onMcaHus 3aKjaioyaeTcss B TOM, 4TO, 3Hasl 3Ha-
YeHUS CBOUCTB I HEKOTODOrO AUCKDETHOro psiga TOYeK BHYTDH
MJacTa, ONUCHIBAIOT HM3MEHEHHs] 3HaudeHU#l CBOHCTB BHYTPH Hero.
Hns 3Toro cTposTcs KapThl B H30JHHHSX H3yyaeMLIX CBOHCTB Me-
TOAOM DaBHOMEDHOH HHTEpHNOJALHH TaK, KaK CTPOHTCSH, HalpHMep,
CTPYKTypHas KaprTa.

Tperuil cnoco6 oTauuaercsi 0T BTOPOro TEM, YTO AJfA ONHCAHHS
3aKOHOMEpHOCTEeH W3MEHEeHHsl CBOHCTB BHYTPH OOBEKTa HCHOJb-
3yeTcsl He JIHHeHHaslh UHTepNOJsNMs, a MareMaTHyeckve (YHKUHH
pPa3NNYHOH CJIOXKHOCTH, TaKHe, KAaK NOJMHOMBL Pas/UYHbIX CTeNneHex,
cayuatiHble (DYHKUMH, CialH-GyHKIMA H Ap. B GoJbLIMHCTBE CIy-
4yaeB MOJeJb IPH TAKOM ONHCAHHM TaKXKe BLICTYNAeT B BHJIe KapThl
B H30JUHHUAX.

Haxkouneu, uyerBeprthlil ¢00CO6 COCTOMT B NPHMEHEHHH AJs OIH-
CaHHS cocTaBa H3y1aeMoro 00beKTa MeTOJOB TEOPDHU BEpOSITHOCTEH
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M MareMaTHuYecKo#d CTaTUCTHKH — TEODHH pacnpejeseHuil, koppess-
LIIOHHO-PErPeCCHOHHOT0 aHaJH3a Y Jp.

Maremaruueckoe modeauposanue — pasHOBHAHOCTD  MBIC/JEH-
HOro MOJAeJHpOBaHHA 3aJjexeil. IIpuMeHeHHe YNOMSHYTHIX Bbillle
JIMHEHAHON MHTEepNONALUH, APYTrHX (QYHKUHI pasIHYHOH CJAOXHOCTH,
BEePOSITHOCTHO-CTATHCTHYECKHX METOJO0B O3HauyaeT NPpHUMeHeHHe MaTe-
MAaTHYeCKOTO MOJe/HpoBaHHsA. MareMaTHKa JaeT B PYKH IIPOMBIC-
JIOBOTO reo/iora abcTPakTHYIO CTPYKTYDY, NPHIOAHYIO AJis CO3AaHUsA
MOJ€eJH TOTO HJIH HHOro peasbHoro o6bekra. IlpeBpainieHne mare-
MaTHYeCKOil CTPYKTYpbl B MOJ/e/b TeoJOrMyeckoro sIBJEHHA HJH
npouecca NpPOUCXOAMUT TOrAAa, KOrla 3JeMEHTaM 3TOH CTPYKTYpHI
(abcTpakTHLIM MaTeMaTHYeCKUM OOBEKTaM) HaeTcCs TeoJIOrHYecKoe
HCTOJIKOBaHHe, KOFZa YCTaHAaBJMBAETCA COOTBETCTBHe MexX1y B3Je-
MEHTAaMH MaTeMaTHYecKoil CTPYKTYpbl M 3KCNepHUMEHTaJbHO yCTa-
HOBJIEHHBIMH CBOHCTBAMH 3aJ/eiKH.

T'paguueckoe modesuposanue — Apyras pPasHOBHAHOCTb MbIC-
JeHHoro MojeauposaHusa. K OCHOBHbIM cnocob6am rpaduyecKoro
MOJE/JHPOBAaHHSl B He(TerasonpoMbiCI0BOfl TeOJIOrMH OTHOCHUTCA
COCTaBJIeHHe [eTaJbHBIX KOppPEJ/ALHOHHbIX CXeM, AeTajbHbIX TIeo-
JIOTMUECKHX pa3pe3oB (npoduiell), Pa3iHYHBLIX KapT B H30JHHHAX
WM B YCJOBHBIX 0603HayeHHdAX, GJOK-IuarpamM, rpadukos u Ipy-
FHX rpaduyeckux AOKYMeHTOB.

KoppeasiuvoHHas cxeMa sIBJIsIETCS Pe3yJbTaTOM (M CPEACTBOM)
COMOCTaBJIEHHsl Pa3pe30B CKBaXXHH, UX JAeTalbHON KOppessAlHH, HO-
3BOJIAIOLIEH J0OCTAaTOYHO HaJe’)KHO YCTaHaBAMBAThb NOC/Ae10BaTe/b-
HOCTb 3a/1eTaHusl NOPOJ, BbIAENATh B pa3pe3ax pasH4YHBIX CKBAXKHH
OlHH H Te e mjacTel. Mcnosab3oBaHHe KOPPeasilHOHHBIX CXeM Mo3-
BOJISIET COCTaBJASITb [eTajJbHble npoduabHBIE pas3pe3bl NPOAYKTHB-
HBIX OTJOXeHHH, 60/iee TOUHLIE CTPYKTYpHBIE KapTHI, IPOCJEXHBATh
H3MEHEeHHs] UX MOILHOCTH, JIHTOJIOTHYECKOro cocrasa, BOAOHedTH-
Horo (BHK), raszonedrsanoro ('HK), rasosoasuoro (F'BK) Kourak-
TOB U pewlarth psj APYTHX 3alay, CBA3aHHBIX C aHAJH30M H peryJH-
poBaHuem pa3pabOoTKH.

Feosnornyeckne npoduau nNpeacrasifioT co60f BePTHKaJbHbIE
CeyeHus NPOAYKTHBHBIX OTJIOXKEHHHl M HCHOJb3YIOTCA AJasl oToOpa-
JKEHMsi TeO0JIOTHYECKOTO CTPOEHHsI CTPYKTYpHl 3aJjiexxell M YCJOBHH
3ajeraHus HedTH U rasa.

KapTbl B H30/IMHUAX N03BOJIAIOT H300pa3uTh rpaduuecku Gopmy
H NPOCTPaHCTBEHHOE pa3MellieHHe pPa3NHYHHX CBOHCTB HedTera3oco-
depxawux nopoid. Cloja OTHOCATCA CTPYKTYpHBIe KapThl, KapThbl
nsonaxur u Ap. CiedyeT HMeTb B BHAY, UTO MeTOJ H3OJH-
HUlI OTHOCHTCSL K OJHOH U3 ¢$OpM MaTeMaTHYECKOro MOAeJHpO-
BaHUS.

KapTbl B yCJIOBHHX OGO3HaYeHHSX MO3BOJSIIOT HArJsAAHO OTOO-
pasuTh BHYTDEHHIOIO CTPYKTYDPY 3alleH, COOTHOLIEHHe, pa3Mephl,
B3aUMOpACNOJIOKEHHe TEOJIOrHYECKHX Tes— 3J1e€MEHTOB pPa3Horo
YPOBHs, CJOXKEHHHX Pa3HbIMHM THNAMM HJH JHTOJOTHYEeCKHMH pas-
HOCTSIMH HOPOJ, XapaKTepPH3YIOWHXCS HeOANHAKOBLIMH 3HAaUYeHHSAMH
KOJIJIEKTOPCKUX CBOHCTB ¥ APYTHX reoJoro-pu3vyecKHX XxapakTepHC-
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THK, OPOAYKTHBHOCTH H T. . C NMOMOUIBI0 TaKUX KAPT MOXKHO cje-
IUTb 3a TeueHHEeM INPOUECCOB pa3palboTkH, oTobpaxkas, Hanpumep,
npoilecc 06BOJHEHHs HAa KapTaxX, COCTaBJAseMbIX Ha pasHble AaThl.

B psime cuayyaeB NpoCTpaHCTBEHHOE MPEACTABJEHHE O CTPOEHUH
3a/jexu HedTH K rasa ueaecoo6pasHo 0To6pasUTh ¢ NOMOLIbIO 06D-
€MHBIX Irpa(HKOB, Ha3biBaeMbIX 6JIOK-AHarpaMMamH.

K uncay rpaduueckux MeTOZOB MOJENHPOBAHHS MPOLECCOB cJe-
JAyeT TakKKe OTHeCTH pas/jH4Hble rpa(uKH, XapaKTepusylolliue u3Me-
HeHHe BO BPEMEHH TeXHOJOTHYeCKHX XapaKTEepUCTHK -— uucaa JobLi-
BalOmUX K HarHeTaTe/bHBIX CKBAXHH; TeKYUIUX H HaKOMJIEeHHBIX
oT60poB HedTH, rasa, BOALI;, NJacToBoro jAasiaeHus u T. n. CoBo-
KYIHOCTb 3THX IpaduKoB [pejcTaB/fier co60il AOKYMEHT, KOTOpLIH
B [1eJIOM Ha3biBaeTcsl TpaHKoM pa3paboTKH.

OxapakrepH3oBaHHble BbLIlIE METOLbl MOJE/IUPOBAHHSI I03BO-
JIFAI0T PeaJsiu30BaTh He TOJAbKO ONHMCATCMIbHYIO, HO U NpeicKa3aTeldb-
Hylo pyHkUMI0 Mofenell. Tak, MaTeMaTHuYecKoe OmHMcaHHe Hpollecca
paspabOTKH C [MOMOLIbIO YpaBHEHHH MOA3eMHOH MApPOra3oMeXxaHuKH
No3BOJIsieT TpeJCKa3blBaTh CPOKH Hauaja OOBOAHEHHSI CKBaXHH,
XapakTep H3MeHEHUSI NJACTOBOTO [daBJEeHHS, BeJHYHHY KOHEUHOro
Ko3(ppHUIHEHTa H3BJEUEHHUS ra3a; U3yueHHe CTATHCTHYECKHMH MeTo-
JaMd 3aBHCHMOCTeH MeXKAY BEJUYHHOH KOHeuHoro koaddguiHeHTa
H3BJeUYeHUs] He(dTH, CBOHCTBAMH KOAJEKTOPOB H XapaKTepHCTH-
KaMH cHcTeMBLI pa3paboTKH 1O BLIpaboTaHHBIM 3aJieXaM HJIH yda-
CTKaM I1103BOJIsIET NPOTHO3HPOBATH BEJHUYHHY KOHEUHOTO KOod(D{HUH-
CHTa H3BJeYeHHUs HedTH MO aHAJOTHYHBIM paspadaThbiBaeMbIM 3a-
JexaMm 4 T. I

Mertonnka cocraB/eHHs1 Ha3BAHHLIX BHIIE W APYTUX rpaguue-
CKHX /[JOKYMEHTOB OINHCaHa JaJiee B COOTBETCTBYIOLIMX MecTax
yue6HUKa. Bonpochl MaTeMaTHYeCKOro MOJeJHpPOBAaHHUS 3aJjexed
He()TH W ra3a c npuMeHenneM DBM noapoGHO paccMOTpeHHI B crie-
unaabHoM yueGHom mocobuu [6].



Pasaen Btopo#

3AJIE)KM YIJIEBOJOPOOOB
B IIPUPOOJHOM COCTOIdHHH

Fnapa IV

BHYTPEHHEE CTPOEHHE 3AJIE)KEN
n CBOMCTBA NOPOJA-KOJIJIEKTOPOB

§ 1. PAKTOPLI, ONPEAEJAIOIHUE BHYTPEHHEE CTPOEHUE
3AJIE)XXEH

ITopoAb-KONJMeKTOpPB H HeKOJJAeKTODpH. [lpu pe-
1IEHNH KOHKPETHO-HAay4HbIX 3a7ay He(TerazonpoMbICIOBOH Treoso-
THH OJHAa U3 HUCXOAHBIX 3aJa4 — H3yueHUe BHYTPEHHEro CTPOeHUS
3anexu HedTu uau rasa. CyTb 3TOH 3azauyd CBOAMTCH K BblAese-
HHI0O B OObeMe 3ajieKH IeoJIOTHUYECKHX TeJs, CJAOMKEeHHBIX NopoaaMH-
KOJIJTEKTOPaMHU H NOPOAaMH-HEKOJJIEKTOpaMH, a 3aTeM K BbiAeJeHHIO
B o6beMe, 3aHATOM INOPOAAMH-KOJIJIEKTOPaMH, Te0JOTHYEeCKHX Tel,
pa3/iHYaOMIUXCA  3HAYEHUSAMH OCHOBHBIX TI€0JOTONPOMBICTOBBIX
CBOJCTB — NOPUCTOCTH, NPOHHHAEMOCTH, HNPOAYKTHBHOCTH ¥ T. IL
JpyruiMu cJ0BaMH, B CTAaTHUYECKOM TeQJIOrHYECKOM IPOCTPAHCTBE
HeoOXOJHMO BbIAENHTb HEKOTOPYO0 CHCTEMY Ha OCHOBe CITHCKA
CBOJICTB, COOTBETCTBYIOHIET0 HENU HCCJAELOBAHHSA, H BbIIBUTbH CTPYK-
Typy 3TOH cHcreMmbl. [Ipn 3TOM, MOCKOJIBKY peub HAET O reojoruye-
CKHX TeJaX, CJOXEeHHBIX TOPHBIMH MNOPOJaMH, H3yyeHHe CTpPOeHUSd
3ajieXXy JOJIKHO TNPOBOIMTLCA Ha YpOBHE Me30-, MakKpo- W MeTa-
CTPYKTYPHBL.

Ulpn oTHeceHuM NOPOAB K KOJJIEKTOpaM MHJH HEKOJJIEKTOpaM
Heo6XOJHMO HCXOJHTb W3 BO3MOIKHOCTH [BHXKEHHA He(@TH UM rasa
B ee TIOPOBOM IpocTpaHcTBe. KoaexkTopom Ha3biBaeTcs ropHas mno-
pola, obaanawuiasi TakiMH re0Joro-(HU3HYeCKHMH CBOKCTBaMH, KO-
TOpble 0o0ecrnevyuBalOT (PU3NUECKYIO0 NOABHIKHOCTb HehTH HJIH rasa
B ee NycTOTHOM mpocTpaHcTBe. Ilopona-koanekKTop MoOxKeT ObITh
HachilleHa Kak He(dTblo WJAH ra3oM, Tak u Boao#i. Brime BHK
(FBK) xonnekrop HepreHachlleH (rasoHachlleH), HHKe — BO10-
HacbhllleH. [lopona-kKoaieKTOp BOAOHACHILEHA 32 BHELIHHM KOHTY-
poM HedQTEHOCHOCTH, HedTeHACHIIIIEHa BO BHyTpPeHHeM KOHType Hed-
TEHOCHOCTH, TFa30HACBILlEHA BO BHYTPEHHEM KOHTYDe Ta30HOCHOCTH.

Kak noxasbiBaeT mpakTHKa, He BCEe MOPOABI-KOJJIEKTODHI, CO/dep-
XKaue GU3MYECKH NOABHIKHYIO HedTb, OTAANT €e NPHU CyLIeCTBYIO-
IMYX B HacToslilee BpeMsi TeXHOJOTHH M CHCTEMax pas3paboTKi.
B cBS3H ¢ 3THM KOJJIEKTODPHl NeJAT Ha MPOIYKTHBHblE U HENpOAYK-
THBHbLIE, T. €. OTAAIOlIMe U He OTAaloniue HedTh WJIH ra3 NpuU COBpe-
MEHHBIX CHCTeMaX pas3paboTKH.
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[Topoabl, XapaKTepu3YIOLIHECs TaKHUMH TreoJ0ro-MU3HYEeCKUMHU
CBOHCTBaMH, MpPH KOTOPHIX ABHXKEHHe He(TH WJAM rasa B HUX ¢H-
3HYECKH HEBO3MOXHO, Ha3bIBAIOTCA HekoAsekTOpamu. Takue noOpombl
HepedKO TOXKe MOTYT COAepkKaTb HedTb B PACCESTHHOM COCTOSIHMH,
OJIHAKO B JaHHOM cJydyae HedTeHachlINeHHe HOCHUT OCTATOYHBLIA Xa-
paxrep.

BuyTpeHHee cTpoeHMe 3aJjeXH, u3yuiaeMoe He(TerasonpoMbIC/I0-
BOH reoJioruei, onpenesasiercs pas3JUYHbBIM pa3MelleHHeM HeKOJ-
JIEKTOPOB, NMPOAYKTHBHBIX W HEMPOAYKTHBHBIX KOJJIEKTOPOB, a TAKXKe
KOJIJIEKTOPOB ¢ PAasHbBIMH TreoJoro-¢pusvYecCKUMH CBOHCTBAMM Kak
B paspese, Tak U M0 MJ0WIAAH 3aJjexu. QOueBHAHO, YTO AJs U3yUe-
HUS BHYTPEHHero cTpoeHusi (CTPYKTypbl) 3ajeXu HeoOX0AUMO
NpeKje BCEro OnpefeuTb BUABl U MNOJOXKEHHE pas3JUYHbIX IpaHuLL
BHYTDH Hee.

[ToHsdsTHEe W BUAB TreOoJOrHYecKUX TpaHUU. DBoisgs-
JleHHe BHYTPEHHEro CTPOEHHs 3aJjieXH M0 JaHHBIM H3MepeHHH, Ha-
610 1eHUH W ompeje/neHHH NpecTaB/seT cO60H 3a4auy TMOCTPOEHHS
MOJe/u CTPYKTYpbl 3aJexkd. BaxKHBIi 3Tam B pelUleHUH 3TOH 3a-
Iayy —— MPOBeJeHHe reoJornyeckux rpauuu. o ux nposegeHus ¢op-
MaJIbHOe TeOJIOTHYEeCKOe IIPOCTPAHCTBO OCTAeTCs HeMoJIHOOIpeje-
JEeHHbIM, T. €. 3HaYeHHS TeX HJU HUHBLIX NMPH3HAKOB H3BECTHHI JHIIb
B OTAEJbHBIX TOUKaX — NMyHKTaxX HabmaioaeHuns. IIpoBeneHne rpaHuig
03HayaeT pasjeseHHe NMpOCTpaHCTBA Ha 06JACTH, B OTHOWEHHU KO-
TOpBIX JeJsiaeTcsl JlonylleHne (cuutaercs, NPHHHMaeTcs), UTO
BHYTPH HUX 3HAYCHHUS TNPU3HAKOB H3BECTHHl /A JHOOO0H TOUKH.
B pesyabTaTe NpPOCTPAHCTBO CTAHOBUTCH MOJHOOTPEAEEHHBIM,

CornacHo 0. A. KocwiruHy, reoJsioriyeckasi rpaHuila -— 3TO HEKO-
TOpas MOBEPXHOCTb B TPEXMEPHOM IPOCTPaHCTBe (NMHUS WM TOUKA
COOTBETCTBEHHO B [BYMEPHOM HJIH OJHOMEDPHOM MpPOCTPaHCTBe),
npoBelleHHAs! B pe3y/bTaTe ONpelesaeHHOR 0JHO3HAYHOHA NMPOUEAYPHI.
C/e10BaTeNIbHO, TeOJIOTHYECKHME T'PaHHUbl Pa3iIHYaAlTCA [0 NPole-
nype BblaeneHusi. [lo reosorudeckofi NpHpoLe OHU MOTYT ObITH JIH-
TOJIOTHUYECKHMH, TeopUu3nyecKUMH, GHocTpaTHrpaduyeckKuMu U T. I,
T. €. 10 Te0JIOTHYECKOH TPHPOJe MOXKeT ObiTb BBHIAENEHO CTOABKO
rpalul, CKOJBKO CBOHCTB H3y4aeTcs B COOTBETCTBHH C 3aJaHHBIM
cnuckoM. Kpome Toro, rpaHHulbl pasndHyalOTCd MO MEpPHOCTH: JBY-
MepHbie (MOBEPXHOCTL B 0O6beMe 3anexu), OJHOMepHble (JHHUU Ha
KapTax, CXeMaXx M reoJOTHYECKHX pa3pe3ax) W HyJ/Jb-MepHble (TOYKH
Ha pa3pe3ax CKBaXKHH).

[lo mpoueaype BblAe/eHHS pa3NUyalOT TDPAHUIBl PE3KOCTHLIE,
IU3BIOHKTHUBHBIE, YCAOBHBIE H IIPOH3BOJbHbIE,

K pe3kocTHoiM TpaHUIAM OTHOCSTCA €CTECTBEHHBLIe TreoJioruye-
CKHe TpaHHULBl, KOTOPLIE OTMEYaloTCs MO pe3KOH cMeHe (hHM3UUeCKUX
CBOUCTB, TMeTporpauuyeckOd CTPYKIYpH, Xapakrepa HacblUleHHSA
nopof u T. n. TakoBbl, HampHMmep, MOBEPXHOCTH HalJacTOBaHHH,
pasiesfpouie B pa3pe3e KOJJIEKTOPH U HEKOJJIEKTOPH, KOHTYpPh
HedTe- U TAa30HOCHOCTH H T. IL

Hu3v10HKTUBHbIMI SIBASIOTCS. €CTeCTBEHHBle eoJIoTHYecKHe Tpa-
HULBI, CBSI3aHHble C Pa3pbIBOM CIJIOMIHOCTH TeOJIOTHYECKOro mpo-
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CTPaHCTBA. IDTH TpaHUUbl MOTYT COYETATbCH € PE3KOCTHLIMH M
YCNOBHBIMH (HampuMep, HapylleHHAas pe3KOCTHad HWJIU YCJIOBHAas
rpanuna). JIM3bIOHKTUBHblE TPaHUUBI NPEACTaBASIOT COO0H TEKTO-
HHYECKHHl KOHTAKT B BHJe NOBEPXHOCTH, JHHHUU WM TOukH. Ilpwm
nepexoje uYepe3 TaKyl0 TPaHHULY CBOHCTBA MOPOJ MOIyT PE3KO Me-
HSITbCSI, €CJIH B pe3yJ/braTe CHJABHOTO CMELLEeHHs] KOHTaKTHPYIOILIHMH
yepe3 rpaHUIy OKa3bIBAIOTCA CJIOH DPAa3HOro JHTOJOTHYECKOTO CO-
craBa. OlHaKo pe3KHX H3MeHeHU#l CBOHCTB MOXKeT U He OBbITb, €CJIH,
HampuMep, [U3BIOHKTHBHasi TpaHHIa NpeJCcTaBJeHa TpPeUHHOH
¢ HeGOJIBIIUM CMellleHHeM HJIH BoOOIle 6e3 cMellleHHs.

Yca08Hble 2eoso2uyecKue 2parulybl He OTHOCATCH K eCTeCTBEH-
HbIM, XOTSI OHM BBIAEJSIOTCS C YYeTOM pacnpepeseHUss CBOHCTB NO-
POl B NMPOCTPAHCTBe. YCJAOBHBIE T'PAHHLLl NPEACTABJASAIOT cOO0# mMOo-
BEPXHOCTH, JIMHHH HJIM TOYKH, Ha KOTOPHIX OTAeJbHble CBOHCTBA H3
3aJlaHHOTO CIIHCKA NPHUHUMAIT HEKOTOpble (UKCHPOBAHHbIE 3HAYe-
nus. TakuMyu 3HaueHHsAMH OYAyT, HapHMep, KOHAMLHOHHLIE 3Haue-
HUsl TIOPHCTOCTH WJIM TNPOHHIAEMOCTH, KOTOphle pasfenslor HedTe-
HachllleHHble MOPOJAb Ha MPOAYKTHBHbBIE U HeNpPOAYKTHBHbBIE KOJI-
JIEKTOPBI.

IIpoussoavreie epanuyb. He CBSA3aHBl ¢ paclpejieneHlieM CBOHCTB
nopoa. Ux mnosoxkenune B MpOCTpPaHCTBE 3aBHCHT TOJbKO OT MOCTaB-
JIEHHBIX 3aja4, 0OYCJ/IOBJeHO coo0paxKeHHsIMH YAO6CTBA, YKOHOMH-
yeckoii lesnecoo6pasHoctd u T. n. Hanpumep, MHorue cBoiicTBa
KOJJIEKTOPOB He(dTH W rasa onpeleJsAloTca 110 KepHY, NOBEPXHOCTH
KOTOPOTO MOXKEeT PaccMaTpHBATLCA KAaK INPOH3BOJIbHASA TeoJoTHYe-
ckas rpaHuiia. K sToMy tHOoy MOryT 6bITb OTHeCEHb FpaHHILl KaTe-
ropuil 3anacos, KOTOpble He IPHYPOUHBAIOTCS K KaKHUM-JIHO0 eCTecT-
BEHHLIM MJH YCJOBHBIM TpaHHLlAM, a HPOBOLATCA 110 CKBAXHHAM,
H FPAHHILbl ONBITHEIX H APYTHX YUAaCTKOB 3aJI€XKH, BblAENSEMBIX TIPH
ananuse pas3paboTKH.

[ITpocTHe U CcJAOXHBE TeOJOTHYECKHE TeJa.
Yaeth reosIoTHYECKOrOo NPOCTPAHCTBA, OrpaHHyeHHasd reoJoruye-
CKMMH TpaHMIlaMH, Ha3blBaeTCs ceosozudeckum resom. nsa Bblie-
JICHHSI TE€OJIOTMYECKOro Tesa AOCTATOYHO yKa3aTb ero IpaHHILbl.

Feosornueckre Tesa, BHYTPH KOTOPBIX NO BbIOPAaHHOMY CITHCKY
CBOMCTB HeJb3sl NPOBECTH HH ONHOM eCTeCTBEHHOH WJH yCJOBHOH
rpaHHIbl, HA3BIBAIOTCA NPOCTHIMU, a Tesa, BHYTPH KOTOPBIX MOXKHO
npoBecTH XOTsi 6bl OJHY TaKylo TpaHHLy, — cioxHbimu. Tedo,
cpelH TPaHHIL KOTOPOTO HMEIOTCst U YCJOBHblE, Ha3biBaercs YCA06-
Hbla TeoJoruyeckuMm TesdoM. [IpH paccMOTpeHHHM CJOXKHOTO TeJsa
KAk CHCTEMBI COCTaBJSIOL{HE ero HEYyCJOBHble, YCJIOBHbIE, a TaKXe
NIPOH3BOJIbHBIE TIPOCThle TeAa BLICTYNAIOT KAaK 3JEeMEHThl CHCTEMBDL.

Takum o6pasoM, 3aiexb HehTH HJAM Ta3a B 1eJOM NpPeaCTaB-
JsieT co60# reosoruyeckoe Tea10 BHICOKOH CJOKHOCTH, BHYTPH KOTO-
pOro BLIIEASIIOTCS IeoJIOTHUECKHE TeJla HH3IUMX YPOBHEH CTPYKTYD-
HOW OpraHW3aluy, OrpaHHUHBAaeMble KaK ecTEeCTBEHHBIMH (pE3KOCT-
HBIMM M JM3BIOHKTHBHBIMH), TaK ¥ YCJOBHBIMH H TNPOH3BOJbLHBIMH
rpaHui@aMH, MPOBOAHMBLIMH B COOTBETCTBHH C Fe0JIOTO-TEXHHUECKIIMH
Tpe6oBaHUAMH DPa3palbOTKH H 3IKCINIyaTalUM CKBaXXHH H [JIACTOB.
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§ 2. PACYJIEHEHHE NMPOAYKTHUBHON YACTH
PA3PE3A CKBA)XHHbI

[Ipn pacusneHeHWH NPOAYKTHBHOH YacTH pa3pe3a CKBaXKHHbI Bblie-
JISIIOTCA CJIOW PAa3JIMYHOIO JHTOJOTHYECKOTO COCTaBa, OMHCHIBAIOTCS
HX CBOMCTBA, YCTAHABJHBAETCS IOC/NEI0BATENbHOCTh HX 3aJjeraHus,
a TakKxKe ONPENesIAIOTCH KOJJIEKTODB U HeNpOHHUIlaeMble pa3jiesbl
MeXJAy HHMH. PelaioTcs 5T 3ajaud ¢ NOMOIUIbIO KOMILJIEKCA METOo-
OB H3ydYeHHA pa3pe3oB. B 3Tom KoMIJieKce B HacTrosillee .BpeMs
OCHOBHOE MeCTO 3aHHMAaIOT Treo(H3HYeCKHe MeTOAbl, KOTOPBbIMH
B 00s3aTeJbHOM NMODAJKE HCC/AeAYIOTCS CKBaXXHHBI BCEX KATErOpHil
(novcKoBble, pa3BejouHble, AOGLIBAIOLIHE, HATHETATeJAbHbBlE H Ap.).
Hannble reo@U3uUYeCKUX HCCIEAOBaHUI YBA3BIBAIOTCS C JdaHHBIMH
ONMHUCAaHUS U aHaau3a o6pasnoB nopox (Llnama, KepHa), ¢ NaHHBIMU
onpo6oBaHUA CHeLHaJbHO BbIAENSEeMbIX HHTEPBAJOB Ha NPHUTOK
C Ue/jbl0 YCTAHOBJEHHS XapaKTepa HacCbilleHHsA KOJJIEKTOPOB
(HedTbl0, rasoM HJAM BOAOH) M C pe3yJjbTaTaMH WHCCAe10BaHHA
CKBaXHH THAPOJHHAMHYECKHMH METOAAMH.

JIOCTOBEPHOCTb BbLAEJNEHUS KOJJIEKTOPOB 3aBHCHT OT CTeMeHH
H3Y4YeHHOCTH TeOJIOTHYECKOTO paspe3a, YPOBHSI TeOpeTHUeCKOH pas-
paboTku reodu3ndeckoro Meroia u obwe# reodusmdeckoil xapak-
TePHCTHKH paiioHa. B pajioHe ¢ u3BecTHbIM pa3pe3oM INpH Bblie-
JIEHHH KOJJEeKTOPOB INPOH3BOJAAT COMOCTaBJEHHE KapOTaXKHOH
AUarpaMMbl ¢ THIIOBBIM T€OJIOTO-T€ODH3NYECKHM pa3pe3oM H JHa-
TpPaMMaM# COCeJHUX paHee NIPOOGYPEHHHEIX CKBaXKH, B KOTOPbIX MeCTO-
TI0JI0KeHHe KOJJEKTOPOB HM3BECTHO. BbleneHu0 KOJJIEKTOPOB MO
reopu3uUeCKUM JaHHBIM CNOCO6CTBYeT pAl OOBEKTHBHBIX TNpHU3HA-
KOB. K OCHOBHBIM H3 HHX OTHOCATCS IPOHUKHOBEHHe ¢uJbTpara
6ypoBOro pacTsopa B HNPOHHIIAeMBIH MJIACT U HaJUUHE XapaKTepHbIX
1IOKa3aHUH Ha pas3JUuYHbIX reo(U3UYecKUX KPUBBIX, HHTeprnperauus
KOTOPBIX HaunboJjee JOCTOBepHa MpH BbLAEJEHHH KOJUJIEKTOPOB 10
KOMIJIEKCY reou3ndyecKuX MU TeoJIOTHYEeCKHX HCCJAEI0BAHUH, BKJIO-
yasi oTOOp KepHa pasHBIMU clnoco6aMi H NMPOMBIC/AOBbIE HCCAeJ0Ba-
Hug ckBaxuH. [Ipu aToM creayer uMeTb B BHAY, UTO KepH B pfje
CJyyaeB He JaeT AOCTATOUYHO MOJIHOTO IPeACTaBJeHHS O MOJOXKeHUH
KOJIJIEKTOPOB M HEKOJIJIEKTODOB B paspede 3ajeXu. D10 CBA3AHO
C HHU3KUM [POLEHTOM BBLIHOCA KepHa, UYTO 0OYCJOBJEHO HecoBep-
HIEHCTBOM KOJIOHKOBBIX JOJIOT, B pe3y/abTaTe Uero Ha MOBEpPXHOCTb
BBIHOCSITCH NPEHMYHIECTBEHHO KpEIKHe W TJHHHCTBle [O0POIbI,
a pBIXJIBE ¥ CUJIBHOTPELIHHOBATHIE PA3HOCTH, KaK NPaBUJIO, He Bbl-
HocsiTcd. KpoMe Toro, npu or6ope KepHa ¢ MOMOIIBID KOJOHKOBOrO
JI0JI0Ta AJHHA TIOJYUEHHOI'O KepHa OOBIYHO MeHbllle AJHHBLI HHTEp-
Basia 1npoxodku (coctaBuasier 30—40 %), uTO 3aTpyaHSieT TOUHYIO
TIPUBS3KY KepHa K Iy6HHaM.

Bhife/eHHe KOJMJEKTOPOB B NECUAHO-TJIHHUCTOM (TEppPHUTEHHOM)
u KapOGoHaTHOM paspe3ax uMmeeT cBoM ocobeHHocTH. Ecsu paspes
CJO0XKEeH 4YacTo YepelyIOIIMMHCS MecYaHO-TMHHHCTBIMH ¥ Kap6o-
HaTHBIME [MOPOJAMH, 3ajauya BbLJeNeHHS KOJJIEKTOPOB OC/IOXK-
HsleTCH.
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ITecuanble W aneBPONHTOBbIE (caabocUeMeHTHPOBaHHBIE HerJH-
HHCTBIE) KOJJIEKTOPHl B TeppueeHHbsiX paspe3ax BLIAENSIOTCA HaH-
6o1ee HaJe:XHO mo coBokynmHocTu auarpammbl [IC, kpusoit 'K u
KaBepHorpaMMbl. IIpoTHB 4YHCTBIX (CaOOrVIMHMCTLIX) KOJIJIEKTOPOB
nabaoapoTca: HauGoabilee oOTKaoHenue Kpusoit I[1C oT JauHMH
IVIHH; MHHHMaJbHasA raMMa-aKTHBHOCTb mo Kpusoil 'K (mpu ortcyr-
CTBHH B IlJ1acTe DPaJHOAKTHBHBIX MHUHEpaJoOB — TaKXe cyiKellde jgHa-
MeTpa CKBaXXHHBl IO KaBepDHOrpPaMMe B pesysbraTe 00pa3oBaHHs
MJIHBHCTON KODKH npH O6ypeHuH ckBaKuHbl). s pasgeneHus maJjo-
MOPHCTHIX [MJIOTHHIX MNeCcYaHO-aJeBPOJUTOBLIX H ciaboCleMeHTHPO-
BaHHBIX KOJJEKTOPOB NPOBOASAT JAONOJHHTeJbHble Treodu3uyecKue
Hcese10BalusA, U3 KOTOphIX Haubosiee 3PdEeKTHBHBI 3JeKTpHUECKOoe
MHKPO30UAHMpOBanue, HEHTPOHHbII ramMMa-Kapora), ramma-ramma-
KapoTa) U aKyCTHUeCKUH KapoTaiK.

IlpucyTcTBHE TIVIMHHCTOrO MaTepHaJa B IOPOAE-KOJIJIEKTOpE
(B BHAe OTIenbliLIX BKJIOYEHHMH l€MeHTa U TNpPOCJAOEB) BJHAET HA
BEJHYHHY ee YAEJbLHOrO COHPOTHBJIEHUS, aMILIUTYAy OTKJOHeHHil
kpuBoii IIC, paavoakTHBHBIE, aKyCTHYeCKHe H JApyrue reodusunue-
CKHe noxasatesd. [103TOMy NpHHATO BLIAEIATHL CPYNNY TVIHHHCTHX
KOJJ1eKTOpoB. HMx pacnosHaBaHHe no MatepHasaMm I[1POMBICJAOBOH
reopH3HKH NPOH3BOAHTCA Ha OCHOBAHHHM KOJHYECTBEHHOrO aHajdi3a
KOMIJIEKCA AaHHLIX PasJMYHBIX BHJOB KapoTaxa: aMIUIUTY/Jbl KpH-
Bo# IIC, yaeabHBIX CONPOTHBJIEHHH, KABEPHOTPAMM, KPUBLIX MHKPO-
KapoTa)Ka, raMma-KkapoTaxKHOH KpHBOH C yyeTOM JAaHHLIX KepHA.

Bbigensis KoJJIEKTOPH B KapOOHATHOM pa3pe3de clelyeT HMETb
B BHAY, UTO B 3aBHCUMOCTH OT CTPYKTYPbl NMYCTOTHOrO NpoOCTpaH-
CTBA M YCJOBHH GQHILTPAUMH XKHUIKOCTEH H ra3oB KapOOHaTHHE
nopoAbl (M3BECTHAKH H AOJOMHTLI) pasie/slOT Ha NOPOBble, Tpe-
IIMHOBATHie, KaBepHO3Hble H cMemlaHHble. PacnosHaBaHune oTaelib-
HbIX THIOB MO TreO0JOTHYECKHM H TreodH3HYeCKHUM MarepHaJjam
BecbMa csokHO. [lo KepHy He Bceraa yaaercsi MoJyYHMTb NPAaBHJIb-
HOe npejacTaB/eHHe O THNE NMOPOAbI, TaK KaK TPellMHOBaThble M Ka-
BEPHO3HbIE NMOPOAbLI OOBIYHO pa3pyllaloTca npu 6ypexuu. [das Bbiae-
JIEHHS] TPEHIMHOBATHIX H KAaBEPHO3HBIX KOJIJIEKTOPOB MOTYT ObIThb
HCIIO/Ib30BaHbl JaHHble O NPeKpauleHHH LHPKYyAsiuHu 6ypoBOro pac-
TBOpa, O NMOBBILUEHHOH CKOPOCTH MPOXOJKH, O NpoBaJe 6ypOBOTO Hi-
CTPyMeHTa. DT AaHHble CJAYXKAT KOCBEHHBLIMM M He BCerja AoCTa-
TOYHO HaJeXXHbIMH NMOKA3aTeJsMH.

[lerpodnsndeckne cBoiicTBa NOPOBOr0 KapBOHATHOrO KOJJIEK-
TOpa 6/M3KH K TaKHM e CBOHCTBAM TPaHYJADHBIX MECYaHBIX KOJ-
JIEKTOPOB. BhljeseHse KOMIEKTOPOB B Kap60OHAaTHOM pa3pese B 3TOM
cayyae 3akJIOYaeTcs B pacujieHeHHHM pa3pesa Ha TJIHHHCThHIe U He-
TVIHHUCTBIE MOPOABI H B BbIAEJEHHH CPelH MOCJeLHUX BHICOKOMOPHC-
THIX pa3HocTed. B paspese, npeacTaB/eHHOM TOHKMM NepecJanBa-
HHeM TIJIOTHBIX M NMOPHCTHX pa3HocTel, HanboJsee HaJeXXHbie pe3yJlb-
TaThl MOTyT OLITh NOJYYeHBl N0 AAHHBIM MHKPO30OHAUPOBAHHS,

KonsekTopbl TPEHWIHHHOTO, KaBEePHOBOTO H CMEUIAHHOTO THIIOB
Ha reoH3NYeCKUX JHArpaMMax He HMeIOT YeTKO BblpaXKeHHBIX Xa-
PaKTEepPHCTHK, H pacrlo3HaBaHHe HX B pa3pe3e CKBAXKHHBI ¢ TOMOUIbIO
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OGBIYHOrO  KOMILJIEKCa reodH3HUYECKHX HCCAeJOBAHHH CBA3aHO
¢ Goubluumu TpyaAHocTaMu (puc. 4). IlosTtomMy ansi Bbiaeneuus
B Kap6OHATHOM pa3pe3e TPELIHHOBATHIX H KAaBEPHO3HLIX MOPOA H
OLEHKH HX KOJIJIEKTOPCKHX CBOHCTB pa3paboTaHbl CHelHajbHble Me-
TOJAbl reoU3HYeCKHX HCC/IeAOBaHHi M HX HHTepIpeTalHH: KOMII-
JIEKCHOE M3yYeHHe pa3pe3a reodu3nuecKHMH METOJAaMH MyTeM COIO-
CTaBJIEHUS H KQYeCTBEHHOrO aHaJu3a JaHHBIX 3JeKTPOMETpHH, Hefi-

Tun nopudm

U3Beciinsx ( Gosmun )
nnymusii

usbeciimax nopucmend,
Bodonaconyennsii

Habecmnsx nupucmen,
HEDINEHALOILLHHOIW

—
H3Becmmnx nupucmen,
2a3OHULHIUEHNBIL

HaBecmmax nnosmmsid,
mipewunobumend

UzBecmnmsix
xaBepnosneu

H3Becmmsk
2s1unuCmeId

13 p—

Faumer

!
]

Nepecnaubunue
usBecmnnxol u enux

i

I

I
!

NMecyarux Bodvrocren

Puc. 4. CxemaTiueckoe H300parkeHile KOMIJleKca reo®H3HYeCKHX KPHBHX MPOTHB
KapOOHATHHX MOPOHd, PAa3jqHYHLIX MO CTPOEHHIO II XapaKTepy HachliueHHA (mO
C. C. HUrenbepry).

Kpupnie: KC — kaxymuxcs conpoTubieHu#t; INC — noTeHUHaNoB cOGCTBEHHOA MOJAPHIALHY;

— A3MeHeHHS AMaMeTpa CKBaXHH (KaBepHorpamMma); M3 — mukposoHauposanus; HCK —
HeATPOHHOro ramMma-kaporaxa; ['K — ramma-kaporaxa: AT — HHTepBaJbHOE BpeMA 0Opo-
Gera BOJHBI; QAR — AMIIHTYARBIA  KO3hdUUKEHT nornowenus, A/A,n — OTHOCHTe/ LKA AM-

NAHTYA2 KoJeGaHH#

TPOHHOTO KapoTaxa H pe3yJbTaTOB aHalu3a KepHa, MpoBeleHue
MOBTOPHBIX H3MepeHHil B CKBaXKHHe NMpPH CMeHe pacTBOPOB (MeTol
ABYX pacTBOPOB); COBMeCTHOe HCIIONb30BaHHe AaHHBIX pajuoOMeT-
PHH I aKyCTHYECKOro Kaporaxa H Ap.

YuuTbiBasi OTMeueHHble OCOOEHHOCTH MOAXOAOB K pPacy/ieHeHHIO
TEepPUreHHOro U kapOOHATHOrO pa3pe3oB, AJSA KaXJAOro KOHKper-
HOro 06beKkTa (NPOAYKTHBHOTO TOPH30HTA, TOJILH) B 3aBHCHMOCTH
OT JIMTOJIOTHYECKOr0 COCTaBa MOpOJ, CJAaralluuX paspes, MOILHO-
cTell OTHeNbHBIX CJOEB M I1JacTOB BbGHpaeTcA onpefeneHHbIH
KOMIJIEKC TeO0(H3HYECKHX HCCAef0BaHUil CKBaX(HH, BKJ/IOYaOLIHH
MeTOAbl, HauGo/lee HHPOPMATHBHLIE B HAHHBIX KOHKDPETHBIX YCJO-
BHSAX.
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Ha puc. 5 npuBenensl TUNHYHBIE KPHUBBEIE PAa3JHYHBIX reoH3U-
YeCKHX METOJOB, NO3BOJISIOUIHX BBIAEAATh UHTEpP8AAb. NOPOOA-KOA-
AEKTOpO8 B pa3pe3ax CKBAXKHH:

| — MeTon CONpOTHBJIEHHH — N0 PACXOXK/JEHHIO KDHUBHIX KaxKy-
IIXCH CONPOTHBJEHHH (px) 30HAOB MaJoro U 60JbILOrO pa3mepa;

2— MeTol MHKPO30HIOB (M3) — o MOJIOKHTEJbHOMY IpUpa-
IEHHI0O MHKponoTeHuna -3oHga (MII3) nmaxm MUKpOrpajgHeHT-30H-
aom (MI'3): Apkmz =prmnz— Pxmra;

3 — mertoa mnoreHuuano cobecTBeHHOH noaspusagun (CI1) — o
oTpHUaTeJbHONH aHOMaJauu AUcn;

4 — MeTOJ ecTecTBeHHOro ramMma-usnyuenus (I'M) — mo HU3KUM
3HaueHUsAM [, ;

5 —ramma-raMmma Merog (I'TM) — no noBblllleHHBIM 3HaYEHHAM
s

6 — MeTOJl  H30TOMOB— MO  UOBbIUIEHHbIM 3HaueHUaAM 1, u
B CPpaBHeHUH C (POHOBLIMH 3HAYEHHUSIMH NOCJe 3aKaYKH H30TOIMOB;

7—11 — HefiTpoHHble M HeHTpOHHBle ramma-merogbl (HHM wu
HI'M) —no noumxawomumess 3Ha4eHHAM [n, x, [n 4 Iny (Kapbo-
HATHbIE KOJIJIEKTOPHI); NPHU BHICOKOH MHHEpaJu3alHHd BOA MO XJAOPY
KOJJIEKTOPBl ~ MOTYT  BBIAEJIATHCS  MOBBILEHHBIMH  3HAYEHUAMU
Iny % MOHMMXEHHBIMH 3HAYEHHAMH [n, -, H3MEPEHHBIMU 30HAAMH Da3-
Horo pasMepa (L u Lj);

12 — MeToJ fiepHOTO MarHMTHOro pesoHaHca (JIMP) —rmno no-
BBIIEHHOMY 3HaueHHIO {qump;

13 — y/npTpa3ByKoBO# MeTOJ — MO JOCTATOUHO BBLICOKHM 3HAa4Ye-
HMAM MHTEPBAJbHOTO BpPeMeHH mpobera BOJHH Atn;

14 — MeTo] KaBEpHOMETPHH — MO YBEJUUYEHHIO TOJLIMHBI I.ii-
HHCTON KOPKH (CYJKEHHI0 AMaMeTpa CTBOJA CKBAaXXHHHI d; 1O CPaB-
HEHHIO C HOMHHAJbLHBLIM ee JHAMETpPoM dy);

15 — MeTOo[ MPOAOJIKUTENBHOCTH NPOXOAKH — [0 HHU3KHUM 3Haue-
HHAM Tup.

OnpenesieHre JHTOJOTHYECKOTO COCTABA HOPOO-HEKOANEKTOPO8
N0 NMPOMBIC/JIOBO-TEO(pPH3HYECKHM JaHHBIM OCHOBBLIBAETCS Ha CJCAYIO-
IHUX reoPU3UIECKUX MPU3HAKAX.

[auret OGBIYHO XapaKkTepH3YIOTCS:

HH3KHUMH 3HAYEHHSIMH Px, KOTODbie yBeJWYHBAIOTCS NPH NOBbIILE-
HUHM IJIOTHOCTH H KapGOHATHOCTH [VIHH,

NoJOXKHUTENbHBIMU aHOMaNuAMU AU (KpuBast 3aHUMaeT Kpaii-
Hee NpaBoOe MOJOXKeHUe);

COBMELLEHHEM 3HaueHHil pxmrs M Pxmn3, NTPHMEPHO PaBHbLIX CO-
NPOTHBJIEHHIO TPOMBIBOYHON XKHIAKOCTH ([JIMHUCTOTO pacTBopa
Op) Prmr3 =Pxr M3 =Qp (KPHBHIE NIOUTH CJIUBAIOTCH);

BBHICOKMMH 3HAUEHHAMH [,;

BLICOKHMH 3HaueHHAMH l,y, CHHXalOWHMHCA B 6osee NMJIOTHbLIX
Pa3HOCTHX; .

HU3KHMH NMOKa3aHUAMHU [ny H [n;

MaKCUMaJIbHBIMH 3HaYeHUSIMU Aty

yBeJIHUeHHeM d¢ 10 CPaBHEHHUIO ¢ dy;

pOCTOM BeJIMUMHBI reoTepMHUYECKOro rpaauenra [
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Taunucrole cranyb. XapakTepusylorcss 06oJiee BHICOKHMH, UYeM
y TJIHH, 3HaYeHHUSAMH px, [y, lay; Godbwmmu mokasanusMup AUcs;
6oJiee HH3KHMHM 3HAUYCHHUSIMH [y, U Aty HE3HAUHTENbHLIM yBeJuye-
HHeM d. WJIH HOMHMHAJbHBLIM €r0 3HauyeHHeM.

Hecuanuxu xapakTepHU3yIOTCS:

HIAPOKHM JHaNa30HOM HM3MEHERMS pg; JJS ra30HOCHBIX H HedTe-
HOCHBIX TIOpO1 OOGLIYHO XapAKTEPHbI BLICOKHE 3HAYEHHH py; AJ
BOJOHACHILIEHHBIX — HHU3KHE;

oTpulareJbHbMH aHoManauaMu AlUcp, COKpamlawoIMMHUCS NpH
yBEJMYEHHH [VTMHUCTOCTH MEecYaHoro miacra;

Z A= (721 77 €

==
[T ]
[ T )X

6osiee BBLICOKHMH, 4Ye€M Yy TJIHH, 3HAYEeHHSMH pPxkm3, PH ITOM
Pxkmna > pPxmrs (KpUBble pacxoasaTcs);

HH3KHMH 3Ha4YeHMAMH [, NOBHILAIIHKMHCA TNPOTHB TVIMHHCTHIX
NOJUMHUKTOBBIX U INIAYKOHHUTOBLIX II€CUaHHKOB;

MOHHXKeHHeM 3naueHHl [, W Aty C yMeHblIeHHeM NOPHCTOCTH
¥ BO3PAcTaHHEM HMX C YBeJHYEHHEM TJIHHHCTOCTH,;

WIHPOKUM AHAaNa30HOM H3MeHeHMH [ny M [, B 3aBHCHMOCTH OT
NOPHCTOCTH, CTENeHH HeMEeHTAalWH M XapaKTepa HacChILEeHHOCTH;

YMeHbIIeHHEM BEeJUYHHDBI d; BCAeACTBHE 00pPa30BaHHUs TJIHHHCTOMH
KOPKH.

Kap6onarusie nopodsl (M3BeCTHSKM M JOJOMHTBH) XapaKTepH3y-
IOTCS:

HIHPOKHM [Hana30HOM HU3MEHEHHS px B 3aBHCHMOCTH OT THNA H
BeJIMYHHBI NOPHCTOCTH, XapakKTepa HACHIILEHHsS; HedTerasoHachl-
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ILCHHBIE MOPOABI UMeIOT 6oJiee BBICOKHE 3HAYEHHS Py, YeM BOJOHA-
ChlUIEHHbIE;

OTpULATeJbHBIMH aMIIHTYAaMH AUcp, YMeHbLIAOWHMHCA OPH
yBeJMYEHHH [JIMHHCTOCTH;

HHU3KHMH 3HaueHHAMH [, BO3PACTAIOIWHMH C yBeJHYeHHeM TIJIH-
HHCTOCTH,

HH3KHUMH 3HAYEHHAMH [y, BO3PACTAIOUIHMH C yBeJHYeHHeM IO-
PHCTOCTH MOPON;

IIHPOKHM AHMANA30HOM H3MeHeHHUS [ny H [, B 3aBUCHMOCTH OT
MOPHCTOCTH, MJIOTHOCTH MOPOJ H XapaKTepa UX HachIeHHS;

Im(wb,)fn,(Lw,,)In,(m,.){n,,(ia,é) Lwe AT, dydg Top

Ao

Puc. 5. XapakTepHCTHKZ KOJJIEKTOPOB MO MAAHHBIM Pa3JMYHBIX reodU3uyecKiX
MeToA0B uccaeaoBanus ckBaxuH (mo B. H. Jaxuosy).

Paspesnt: A — nec4aHO-rAHHACTHA; b — KapGoHaTHBI.

a — rauHbl; 6 — MeCKH; TNeCYaHHKH, 6 — pbiXJbie; 2 -— MJAOTHLe; H3BECTHAKU; O — KaBepHO3-
Hble H 3aKapCTOBaHHbI@, € — TPEUIHHOBAThie, M — MJIOTHbIE, 3 — YYaCTKA KPHBHIX, COOTBeT-
CTBYIOUHe KOJJIEKTOpPAM; KpHBble Oy: [ — MaJoro mnoTeHuHas-30HZa, // — cpepHero rpanu-

eur-souaa, /1] — Mmukponorenunan-sonaa; IV — MUKPOrpajiHeHT-30HAa; KDHBble Ucn: V—
Pg > Py VI— Py <Py 115 — cuocobut seifeneHns KotmexTopos no MMC

HH3KHMH 3HAYEHUAMH ATn, YBENHUYUBAKMIAMHUCH NMPH NOBBHILIEHHHU
TIMHHUCTOCTH; .

3aBHCHMOCTbIO BeJHYHHB de OT CTPYKTYPbl NYCTOTHOrO NMPOCT-
paHcTBa: B IVIOTHBIX Pa3HOCTAX de=dx, B KApPCTOBHIX MOJOCTAX
d:>dy, B Kap60HATHBIX NMOPOJAX C TPEUIHHHBIM MYCTOTHBIM MPO-
CTPAHCTBOM BO3MOXHO d¢>dy, B NMOPOJAX ¢ MeX3epHOBOH MOpHC-
TOCTBIO de<du;

HeGOMbIUUMH BeNHYHHAMU [

Tudpoxumuueckue ocadxku (aHTUAPHUTHI, COJMH) XapaKTepPH3YIOTCSA
OYeHb BBLICOKHMH 3HAUYEHHUAMH Qgx; HE3HAUHUTEJNbHBIMH aMIUTYyZAMH
AUcn; MUHUMaJNbHbIMU 3HAYeHHAMH [, M HH3KUMH [,,; MakKcH-
MaJbHbIMH NOKa3aHUAMU [ny M [n; HU3KHMH BeJHUYHHAMH Atq, HO-
MHHAJbHBIMH 3HAYEHHUSIMH d¢; OYeHb HM3KUMHU BeauuuHamu .
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Ha puc. 6 npuBenenbl xapakrepHble KPHBHIe TeoOdH3HUYECKHX Me-
TOAOB AJIsi PasJNYHBIX THMOB nopod. OT MOJHOTH KOMIJIEKCa reo-
(hH3HYeCKHX HCCJeJOBaHHUH, NPaBHIbHOIO ero Bei6opa J/s KOHKpeT-
HBIX YCJIOBHi, OCBELIEHHOCTH pa3pe3a KePHOM 3aBHCHT CTeneHb je-
TaJbHOCTH pacyJieHeHHsl pa3pe3a CKBa:KHMHBI.

Caeayer uMeTh B BHAY, YTO B TePPHIeHHOM paspese neTpodH3H-
YecKHe CBOHCTBa NOpPOA OGYCJOBJAEHB T[JIMHHCTOCTBIO H IO3TOMY
3aech HanGosiee MHGOPMATHBHB NOKas3aHuA px, Ucpn u 1. KapGo-

. I)’ I?f’" I?’fﬂ Inﬂ‘ibn,n) In(LH Lnu ny([‘nr nru) In)'(['n >Lnr,u)
. 2 [N ,_\, T \
2 = ?
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£ -
=3 ( C C _ )
- z =  ——— —
- = N S B
%‘L o< ‘ <
?':,_r; : S} ‘z _ \ \, “&
7 = \
=] ’\ {
7R
N ) _ S
/\% f v A NN
B B B0 =57 BE5s "7 A E=3n Bz [Fy s

Puc. 6. Kpubble paauoMeTpHH CKBaXHMH B OcaRlouHbX nopomax (no B. H. Hax-
HOBY)

I — ramibl; 2 — apruaautel; 3 — HNeCKH; NecyYaHuKH; 4 — NJAOTHbIE;, 5 — phiXJble; H3BeCT-
HAKH: 6 — YHCTHE; 7 — ITHHHCTBie; 8 — BBICOKOROPHCThIE; 9 — runcel; 10 — aMrHAPHTL: [l —
ranur;, 12 — Kaauliioie coau; /3 — GopcoaepxKalliHe cOMH

HaTHBe M[OPOAL B OCHOBHOM pas/iHYalOTCHA MO THMNY NYCTOTHOTO
NPOCTpPAaHCTBA M €ro BeJIMYHHe, NMO3TOMY B KapOGOHATHOM paspese
6oJiee MHGOPMATHBHLL HEHTPOHHBlE M aKyCTHUYeCKHe MeTOAbl H Me-
TOJ CONPOTHUBJEHHI.

PesysnbTathl pacujieHeHHSl pa3pe3a CKBaXKHMHB NPEACTaBIAIOTCH
B BHJE JHTOJOTHYECKOH KOJIOHKH.

BrifesieHe KOJJIEKTOPOB M HEKOJIJIEKTODOB IO3BOJAET olpeje-
JUTh B KaxX/J0# CKBaXWHe OJIMH M3 BaXKHHIX mapaMeTpoB JacTa,
11606X0ANMBIl KaK JJis NOJCYeTa 3anacoB, Tak M Ajad 3¢deKTuBHOH
opraHusauuu paszpaboTKH 3ajexed M SKCIVIYaTallMH OT/JeJbHBIX
CKBaXXHH, — MOLIHOCTb (TOJIIIHHY) INJlacTa HJIH TOPH3OHTA.
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Ilpn wu3yyeHuu paspe3oB CKBaXHH BblgendloTcs: 1) obuwas
MOWHOCTb — PACCTOSIHHE OT KPOBJM [0 NOJOLUBLI MJjacra (ropu-
30HTa), OIpeJensieMoe B CTpaTHrpaHuyecKMx TrpaHumax; obuias
MOIIHOCTb pPaBHa CyMMe MOIIHOCTeH BceX NpOCJOeB KOJJIEKTOPOB I
HEeKOJIJIEKTODOB, BbiJleJIEHHEIX B pa3pese miaacta; 2) aggextusnasn
MOWHOCTb, paBHas o6Lledl MOILHOCTH 3a BbIUETOM MOIUHOCTH NpO-
CJI0OEB HEKOJIJIEKTOPOB H HENpPOLYKTHBHbLIX KOJIJIEKTOPOB, BblIeJIEH-
HBIX B paspese miuacra; 3) ag@exrusnan nedprenacoiuiennan (2a3o-
HACLIUWEHHAA) MOWHOCTb, PaBHAsA CYMMAapHOH MOLIHOCTH NPOCJIOER,
C/JOXKEHHBIX MPOJYKTHBHBIMH HedTera3oHachIIeHHBIMH KOJJEKTO-
pamMn. B BoJoHedpTAHOH 30He 3sddexTHBHAA HedTeHaCHIUEHHAs
(rasoHachilleHHass) MOIMHOCTb OMNpele/asercss KakK YacTb pa3pesa
njacta B HHTepBaje OT ero Kposau Ao nosepxHocTy BHK wnam
I'BK.

B ¢BA3M ¢ TeM UYTO YHCJO TNPOC/TOEB KOJJEKTODOB B paszpes3ax
pPasHBIX CKBaXXHH HEOAMHaKOBOe, MOIIHOCTH OTJEJbHBIX NpOC/JoeB
OT CKBaXMHHl K CKBa’KHHE MEHAIOTCS M HEPEeJKH CJydal BBIKJIHHU-
BaHUS HJM 3aMellleHHs OT/JeJbHBIX IpPOCJOeB, BeJquuHHbl 3ddek-
THBHOH M 3 (eKTHBHON He(TerasoHacHILEHHON MOILHOCTH B mpe-
Jenax sajexyu OyAyT pasaudarhbCs, HHOTLA JOBOJIBHO CYHIECTBEHHO.
Insi orto6pakeHHs] M3MeHEHHS Ha3BAaHHBIX MOLLHOCTEH CTPOST
KapTel B H30JUHHMAX, Ha3blBaeMble KapTaMHM M300axXuT (M3oma-
XHMTbl — JIHHHUM PAaBHBIX 3HAYeHHMH MOIIHOCTeH). MeToJ NOCTPOEHHS
KapThl H30MIaXHT TAKOH XKe, KaKk H CTPYKTYPHOH KapThl, — JIHHEHHas
HHTepnoNsAlLnsA. XapaKTepHOH OCOGEHHOCTbIO sBJSETCS TO, UYTO
B Tpejenax BHYTPEHHEro KOHTYpa He(Tera3soHOCHOCTH 3HaYeHHUsI
3¢ hexTHBHOR U 3(P¢PeKTHBHONH HedTera3oHACHILUIEHHOH MOILHOCTH,
KakK ¥ H30JHHHH, coBnafawT. OT BHYTPEHHEro KOHTypa K BHell-
HeMy HIeT 3aKOHOMepHOoe YMeHblleHHe 3(QQeKTHBHOH HedTeraso-
HACHIILIEHHOHI MowHOCTH. BuemHni kKouTyp HedTerasoHOCHOCTH

OJIHOBPEMEHHO SIBJIAECTCA JIMHHEA HyJAeBbIX 3HaueHHH 3(pQeKTUBHON
He()Tera3oHaChHILEHHOH MOILHOCTH.

§ 3. EMKOCTHbBIE CBONCTBA NMOPOJ-
KOJJEKTOPOB

Crnoco6HOCTb MOPOA-KOJJIEKTOPOB COAepKaTh He(PTb, ra3 H BOLY
00ycJIOBJINBAETCSl HaJH4YHeM B NOpPOAAax NyCTOT, T. €. CYlLIeCTBOBa-
HHeM NYCTOTHOTO NPOCTPAHCTBA (HJH NYCTOTHOCTH), KOTOPOE MO-
eT ObITb NpeICTaBJeHO NOpaMH, KaBepHAMH H TpellHHaMH. Eciu
nopoja TpeulMHoBaTas, TO OHA NpeACTaB/seT cOGOH COBOKYLHOCTb
OFPOMHOTO YHCJ/Ia 3JEeMEHTAPHBIX TE0JIOTHYECKHX TeJs, OrpaHuyeH-
HBIX JM3BIOHKTHBHBIMH TDaHHIAMH, — TPellMHAMH. 3Ta COBOKYII-
HOCTb Ha3blBaeTcs MaTpHIel TpellMHOBaToil mopoabl. IlycrorHoe
OPOCTPAHCTBO MAaTPHIBI, OUEBHJHO, 00pasyeTcsi TOJBKO IOpAaMH H
KaBepHAaMH, ec/d NOc/JedHHe B NOPOJE MOTYT IOSIBJSTbCA. B cooT-
BETCTBHH CO CKa3aHHLIM €MKOCTHLIE CBOHCTBA KOJIJIEKTOPOB He(dTH

H rasa O6YCJIOBJIHBa}OTCﬂ MOPHCTOCTHIO, KABEPHO3HOCTBIO U TpeEliH-
HOBaTOCThBIO.
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Ilog nopucrocrsro ropHOH nOpOAL NMOHUMAeTcs HaJAUYHe B Hel
Tmop, He 3alOJHEHHBIX TBepJAbIM BelllecTBOM. Pasin4aloT noJnylo,
OTKDHITYI0 NIOPHUCTOCTh M MOPHUCTOCTL ckeseTa nopoibl. [lonHas mo-
PHUCTOCTb BKJIOUaeT B cebs abCOJIIOTHO BCE NMOPBI FOPHOH NOPOAH,
KaK HW30JUpOBaHHBlEe (3aMKHyTHE), TakK H OTKpHITHe, cooblLlialo-
myecss JpPyr ¢ JPYroM ¥ C NOBEPXHOCTBIO 06pasna, IOPHCTOCTh
KOTOporo omnpepnensiercsd. [lopucrocts, o6pasyeMas coOOOGILAIONIM-
MHCS IOPaMH, Ha3blBaeTcs OTKPBITOH.

Ecau TeppureHHyio HOpPOLY OYMCTHTHL OT Li€MeHTa, He Hapyulas
B3aHMOPACIIOJIOKEHUsI MUHEPaJbHBIX 3epeH, " NOJMYYHTCH «YHCThIH
CKeJleT» MOPOJIbI, CJIOXKEHHBIH MUHEpPAJbHLIMM 3€pHAMM, MEXAY KO-
TOPBIMH TaK¥€ CYILIECTBYeT NYCTOTHOe IPOCTPAHCTBO. ITO MPOCT-
PaHCTBO HA3bLIBaeTCs NMOPHCTOCThIO CKeaeTa MOPOJbL.

KosinuecTBEHHO MOPUCTOCTH NOPOJBI XapakTepusyeTci Ko3hdH-
npentomM nopucroctd. KosbdunuenTom nonHoit (uau abCoJIOTHOH)
MOPHCTOCTH Ry Ha3blBaeTcsd OTHOILEHHE CyMMapHoro obbeMa IOp
Vnop B 06pasile mopoAbl K BUAUMOMY ero o6beMy Voep:

kn = Vnop/votip = (Voﬁp - Veep)/voﬁp =1— Vsep/Voﬁpv (IV.l )

rie Vaep— CyMMapHBIH 06beM 3epeH.

Koa¢duuuenT mopucToCTH M3MepsieTcs B A0J9X eAMHHLH. Ero
MOXKHO BHIPA3UTh TAK¥XKe B IIPOLEHTaX OT 06beMa MopoJHL.

[MopucTtocth mopoabl B GOJBIIONR CTeNeHH 3aBHCHT OT pa3MepoB
TOPOBLIX KaHAaJIOB, KOTOPHE, B CBOIO ouYepelb, ONPeAeAIOTCs rpa-
HYJIOMETPUYECKHUM COCTABOM CJaramollux [OOpPOAy 4YacTHL H CTe-
MEHbID X CILIEMEHTHPOBaHHOCTH.

Mo BesMuMHe MOPOBHIE KaHAAbl HePTSAHBIX H ra30BbIX KOJJIEKTO-
POB YCJMOBHO pasiessiioTcsl Ha TPW TPynmbl: 1) cBepXKamuaasp-
Hble — quamMerpoM 2 — 0,5 mM; 2) kKanuanspable —0,5—0,0002 MM
(o 0,2 mMkMm); 3) cybkanuinspHble — MeHee 0,0002 MM (MeHee
0,2 MKM).

Tlo xpynHHIM (CBepXKAOWIASAPHBIM) KaHalaM H NopaM JBHXKe-
Hve HedTH, BOJAKI U rasa NPOHCXOAMT CBOGOAHO, a MO KaNHIJAP-
HBIM — [P 3HAUYKTEJBHOM yYaCTHH KalWUISPHBIX chil. B cyGkanus-
JSPHBIX KaHajiaX B NPHUPOAHBIX YCJAOBHMAX MHIKOCTH NPAKTHYECKH
nepeMeniatbcsi He MoryT. Ilopoabl, MOpPH KOTOPhIX NpeACTaBJEHbI
B OCHOBHOM CYOKanMJUISIDHBIMH KaHalaMHM H NOPaMH, He3aBHCHMO
OT BeJUUYHHBI KO3(hQHUINEHTa I[OPHCTOCTH IPAKTHYECKH HENMPOHH-
HaeMbl AJIsI JKHIKOCTell W rasoB, T. €. OTHOCATCSA K HEKOJJIEKTOpaM
{TMHB, TJIMHUCTBIE CJAHUB], TJIOTHbIe H3BECTHSKH H AP.).

KoaphUllMeHTOM OTKPHITOH NMOPHCTOCTH Kn. o Ha3biBaeTcs OTHO-
uleHde 06beMa OTKPBHITHIX, COOGINAIOMUXCA MOP Vi o K BHAMUMOMY
obbeMy obpasna:

ko = Vn.o/Vosp: (Iv.2)

Ilnst onpenenenust KoahdHIHEHTa [OPUCTOCTH CKeNeTa NOPOABI
&n. ox HY3KHO HMeTb B BHAY, UTO 06beM 3epeH Viep BKIIOUAET B cebs
Kak 00beM OO6JIOMOYHBIX YacTHL, TaK U o6bem leMmeHTa Vy, KOTO-
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PBIH MOXKET COCTOSITb M3 TIVIMHHUCTOrO H KapOOHATHOro MarepHaJia.
Toraa

kncex = Vn.cK/Voﬁp o= (Voﬁp - Vaep - Vu)/V06p- (IV.3)

3HaHHe BesqHYUH K03 HIHEHTOB MOJHOH (abCcoJIIOTHON) TopHc-
TOCTH W TNOPUCTOCTH CcKeJieTa MopoJdbl HEOOXOAHMO NpeHMYIlecCT-
BEHHO AJIS NPaBUJILHON HMHTEpPIpETalHd JaHHBIX CKBaXKHHHOH reo-
¢n3ukn. [lpn pemenun 3anay HedTErasonpoOMBICAOBOH TeOJOTHH
HCIOJIb3yeTcs KO3 (HUHMEHT OTKPLITON NOPUCTOCTH Ay o, KOTOPBIH
onpeJensiloT Kak 1no obpasuam B JaGopaTOpPUH, Tak U MO JaHHLIM
reopusnyecKux HcciaeloBaHHA cKBaxHH. CyliecTByeT HECKOJBKO
cnoco6oB onpeaeneHus ky. o o o6pasnam. C HUMH MOXKHO NO3HAKO-
MHTBCS B NOCOGHMAX O IOJCYETY 3anacoB U MO (u3uKe HedTAHOTO
U razoeoro miacra. HaumbGoJsee WHPOKO NPHMEHSIOTCH METOAM
M. A. Ilpeo6paxeHCKOrO W C HCNOJb30BAHHEM TI330BOrO IOPO3H-
MeTpa.

Meron U. A. Tlpeo6pazKeHCKOr0 OCHOBaH Ha TOM, YTO 06GbeM
MaTepuasbHOro Tesa V MokKer ObITh Bblpa:KeH uepe3 ero mMaccy G
H IUIOTHOCTb p:

V =Glpr (IV.4)

B cootBercTBHH C 3TUM JJs1 ONpeAesNeHHus] OTKPBITOH MOPHCTOCTH
NOCTYNalT CJAeAyIIiMM o6pa3oM: B3BeLIMBAHHEM ONpeleasiioT
maccy G; cyxoro ofpasna B BO3AyXe; HACBHIIIAIOT MOJA BAaKyyMOM
o6pasell KEPOCHHOM M CHOBa OIpefensoT ero Maccy (U, B3BelllUBa-
HHeM B BO3JAyXe; IIOMellalOT HachilleHHBIH KepocHHOM obpa3sel,
B KEpPOCUM H OnpefensioT ero maccy (3 B3BeUIMBaHUEM B KEDPOCHHE,
OueBuaHo, 4To 06beM nop B obpasue Gyrer paBeH 00BEMY Kepo-
CHHA, NPOHHKLIEro B o6pasell npu HachlllleHHU noh BakyymoM. Ilpu
IIOTHOCTH KePOCHHA px oObeM mop B cooTBeTcTBHHU ¢ (IV.4) Gyaer
paBen (G:—G,)/px, a 06bem obpasua (G:—G3)/pk.

Torna

kno= Vn.o/Voﬁp = (Gz - Gl)/(GZ _ Gs)- (IV-S)

[IpuHUND JefCTBHSI ra30BOTO NOPO3HMETPA, HCIOJAb3YEMOrOo NpH
rasoMeTpHYeCKOM cnocobe onpejeJieHHst OTKPHITOH MOPHCTOCTH, OC-
HOBaH Ha 3akoHe boifiga — Mapuorra, cea3biBaroniero o6beM rasa
C BeJMYMHOHA NaBJeHHs, NOJ KOTOpPhIM oH Haxoautrcsi. Ha moposu-
MeTpe onpefnensercs o6beM MHHepanbHOR uyacTu o6pasua V.
O6mbem Bcero obpasua Haxoautes otAenbHo. Toraa kg o= (Vosp —
- VMpm )/ Voﬁp-

[Tpu BHIGOpE MeTONOB M3MepeHHS MOPHCTOCTH HEOOXOAMMO Y4H-
THIBATb OCOGEHHOCTH M CBOHCTBA KOJJIEKTOpoOB. Jls TNeckoB 3Haye-
HAsA OTKPHITOH Y INOJHOH NODHCTOCTH TNpPaKTHYECKH COBNAJAIOT.
B necuanukax u ajeBposurax, mo jgaHubiM A. A. Xauuna, mosaHas
NOPHCTOCTb HAa 5—6 Y% Gousblie OTKPHITOR. B Kap6GoOHATHBIX KaBep-
HO3HO-TIODUCTHIX KOJJ1eKTOpax, mo aaunbiM B. . Bukrtopuna, MeTon
KeDOCHHOHACHIIEHHS JaeT pe3yJbTaThl, 3aHHKEHHBIE IO CpaBHe-
HHIO C rasoMeTpuueckum MetogoMm. Hanpumep, nas Koxky#ckoro
Mmectopoxienns (IlepMckast obsmacTb) 3TO 3aHHIKEHHE COCTaBUJIO
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3 %. Kap6oHaTHBle mOpoAbl XapaKTEpHU3YITCH HAuGOJIbLIHM 00Db-
eMOM 3aMKHYTHIX mop. OnHako, Kak ykasbBaer B. [I. Buxropus,
3aKpHITble H OTKPbIThle NOPH B JEHCTBUTENBHOCTH NPEACTABJSIOT
coboil enuHOe cooOIaKlleecs HOPOBOE NPOCTPAHCTBO, B KOTOpOE
ras WiM XHAKOCTb NPOHHKaeT NPH OOJBIIHX JKaBJIEHHSX.

[Tokasanus GosabliuHCTBA TeO(U3UIECKUX METOJOB B TOH HJH
HHOH cTemeHH CBsI3aHH ¢ MOpUcTOCThbio mopoA. HauGosee TecHas
CBsi3b OTMeYaeTcs ISl MeTOJOB CONPOTHBJIEHHA, HEHTPOHHBIX U aKy-
crudeckoro. OneHKa IOPHUCTOCTH MO JAAHHBIM METOLOB CONpPOTHBIE-
HHS OCYLIECTBJISE€TCA N0 NapaMeTpy Iopucroctd Py, mpejicTaBJsio-
eMy co6ofi OTHOLUEHHe YAeJBHOT'O COINPOTHBJIEHHS BOJOHACHIIIEH-
HOFO TJ1aCTA Pg n K YAEJBHOMY CONDOTHBJICHHIO HACHILAOLILEH €ro
BOAHl Pg;

PacueTbl M 3KcnepuMeHTaJ/IbHBlE HCCJEJOBAHUS IIOKA3bIBAIOT,
4TO napaMmerp Pn, HanpuUMep, IJs1 YUCTHIX TPAHYJISPHBIX NOPOJ MO-
XKeT OLITh BBIp2XeH uyepe3 kn. o CAedyIOIIUM 06pa3oM:

P,=alk™ (1V.6)

.o

rie a— HeKoTopas IOCTOSIHHAaf; m — TaK Has3blBaeMBlil CTPYKTYp-
HBIH  KO3(¢GHIHEHT, XapaKTepU3yIOIUH CTPYKTYPY NOPOBOTO INpo-
CTpaHCTBA.

BesvunHa a vyaule Bcero MPUHHMaeTcs paBHOW 1, a BeJHUYUHA
m kosebsetrcs ot 1,3 (415 meckoB) mo 2,4 (masl CLeMeHTHPOBAH-
HbHIX TOPOX).

OleHKa NOPHUCTOCTH MO JAHHBIM HEeHTPOHHEIX METOHOB HauGo-
Jiee HaJeXKHO IPOU3BOAMTCA Sl CJaAaBGOrVIMHHUCTHIX KOJIJIEKTOPOB,
nperMyniecTseHHO KapOoHaTHbIX. [lokasaHus MeTOIOB OTpaKaloT
0611yiI0 (OTKPHITYIO — B CJydae He3arTMHH3HPOBAHHLIX KOJJIEKTO-
POB) MOPHCTOCTH M HE 3aBHCAT OT CTPYKTYpPHl OPOBOrO MPOCTPAH-
ctBa. HauGosee wacto ucnoassyoress panneie meroga HI'M, Bripa-
’KaeMble ¢ MOMOLIbI0 PA3HOCTHOTO mapaMerpa Aly,:

kno=f(AJny)s Alpy=[(0g), (Iv.7)

rjle @ g— CyMMapHoe BOZOCOAepKaHHe NOPOHL.

Bonoconepxxanue wu/Ju 3KBUBAJIEHTHOE €My BOJOPOAOCOIEpIKa-
HHE, KOTOPOE H BJIMseT Ha BeJIHYHHY Aln,, B OJHHAKOBHIX oOBbeMax
HeTH M BOJBl NPAKTHYECKH OJUHAKOBO, UTO [O3BOJISIET OLLEHHBATh
K03hPHUHEeHT HOPHUCTOCTH MO JaHHbLIM Meroma HI'M xak B nedre-
HACBIIIEHHOHN, TAaK W B BOJOHACHIIIEHHOH udacTu paspesa. OaHako
1IPH 3TOM CYLIEeCTBYIOT OrpaHHYeHHs cleAyiollero xapakrepa. Ecau
MHHepaJHu3aluus [JacToBOii Boabnl MeHblle 20—25 1/, ciaenyer
NPUMeHSATh HEHTPOH-HEHTPOHHBIH METOJL IO TEIJIOBEIM HeHTPOHAaM,
€cJlM MHuHepaJusauuss B HHTepBajsie 25—100 r/a, — HEATPOHHBIH
raMmma-merod. IIpu Apyrux ycJOBHSIX NOKAa3aHHS METOAOB OTPaXKalor
yXe colepxKaHHWe XJopa B IJaCTOBOH BOJE, B CBA3U C YeM OHH IO-
3BOJAIOT onpenensaTh nonoxeine BHK, Ho He oTpaxkamT eMKOCTHbIE
CBOHCTBA IOPOJ.

Hanexnule pesyabrarhl onpeneneHus kn o 0O TaHHBIM HEHTPOH-
HBIX METOJAOB MOTYT ObiTh MOJIYYEHBI NIPH HAJUYHH TIYOOKOH 30HBI
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IIDOHHKHOBEHHSI [pecHOro ¢uabTpara MNPOMBIBOYHOH KHAKOCTH
B IJ1ACT.

Omnpeze/ieHHe NOPHCTOCTH MO AAHHBIM aKyCTHYECKOTO0 MeToJa
OCHOBAaHO Ha 3aBHCHMOCTH HHTEPBaJBHOrO BpeMeHH mpobera ynpy-
FOl TIPOJOJBHOH BOJIHBI, OOpaTHO NPOMOPLUHOHAJIBHOTO CKOPOCTH
pacnpocTpaHeHHsi 3TOH BOJIHBI B NOPOJAe, OT KO3(p¢HUIHeHTa NOopHC-
TOCTH. YpaBHeHHe 3TOH 32BHCHMOCTH TEOPETHUECKH [JOJIKHO HMETb
CaeayIoHA BUA:

Aty = ATskn + ATraken - Atek (1 — kg — kra), (1v.8)

rae Aty Avts, ATrx, ATex — COOTBETCTBEHHO MHTEpPBAaJIbHBIE BpeMeHa
B Nopoje, 3anojHuTesne (B HedTH, rase HJIH BOAe), colepiKallelics
B nopoje [/IHHe, CKeJeTHOH YacTH MOPOABI; Ary — KO3 dHUHEHT
I'’MHHHACTOCTH.

Jlnsi MOpOBHIX KOJJEKTOPOB [aHHBIM CmocoGOM Onpefelisercs
OTKPHITasi MOPHCTOCTD. '

Ha npakrtuke koHkperHni#i Buja ypasHeHuit (IV.6), (IV.7),
(IV.8) ycranaBnuBaeTc Ha OCHOBE KOPpPEJSLHOHHO-PErpecCHOH-
HOTO aHaJ/H3a pe3yJbTaTOB ONpejeseHHs NMOPHCTOCTH MO KepHY H
HnoKasaHHH reou3HIECKOro MeToAa B HHTepBajie OoT6Opa KepHa.

OTkpBITasi MOPHCTOCTb KOJIJIEKTOPOB HeddTH M rasa H3MeHsieTcs
B IUHPOKHX IIpelesiax — OT HeCKOJbKHX npoueHtos Jo 35 %,
B GOJILUIMHCTBE cayyaeB cocTaBaser 12—25 9.

Kaseprosnocrte TopHEIX NOpOA OOYCJIOBJHMBAeTCs CYIIeCTBOBA-
HHeM B HHX NMYCTOT, KOTOPble N0 HEKOTOPHIM (PH3HUECKHM 0COOEHHO-
CTIM OTHOCATCA K THOy KaBepH. OGIIeNpHHATHIX MpeACTaBJeHHH
06 OT/THYHTENbHEIX OCOOEHHOCTAX MOpP H KaBepH B Hacrosiiee
BpeMs ewe Het. I. M. TeomopoBuu cuutaer, 4TO K KaBepHaM cJje-
JlyeT OTHOCHTb NYCTOTHl, KOTOPble B TpeX B3aHMHO MepIeHIHKYJIsp-
HbIX HallpaBJEHHSX HMEIT pa3Mephl 6oJiblie 2 MM.

KoadpdpruuesT KaBepHO3HOCTH kx paBeH OTHOLIEHHI0O o6BeMa

_Bcex KaBepH Vi K BHAUMOMY 00beMy o6pasua Voep:

kK = VK/VQGD- (IV-9)

Ecnu moposaa uesukom kaBepHO3Has!, TO

kx = (Vosp — Vunu)/ Voop = 1 — Vaun/Vosps (IV.10)
rae Vuun — 06beM MHHEPAJbHOH YaCTH MOPOAHL.

Breipasue 06beMbl Vuum ¥ Voep Uepe3 IVIOTHOCTH COOTBETCT-

BEHHO MHHEpaJbHOH YacTH TNOPOAbl Pwws H Bcero o6Gpasua poép,
B cooTBercTBHHU ¢ (IV.4) mosyuum

ky =1 "Poop/PMun- (1v.11)

Ecau B nopojae HMeEKTCSd U NOPbl U KaBEPHHBI, T. €. €CJH nmoponaa
NOPHCTO-KaBe€pHO3HAas HJH KaBEpPHO3HO-MOpHCTAA, TO

ky=1—Vnu/Vosp, (1v.12)

rae Vom— CyMMapHHIE 06beM NOp M MHHEDAJBHOTO BelllecTBa I10-
poabl, paBHbll Goop/pn (3Aech Uosp— Macca o6pasua; pg— MIOT-
HOCTb MODPHCTOH YacTH MOPOAHI).
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CnenoBarenbHo, mo aHajoruu ¢ (IV.11)
kK =1— poﬁp/pn- (IV-IB)

HOCKOJIbe Vim=Vno ot VMHH, TO By=1—Vy o/ Voﬁp— VMHH/ VoGp -
=1—Fknpo— VMM’H/Voﬁpy HJIH

ky=1—kngo— Poﬁp/Pmun- (IV.14)
OTciofa cyMMapHasi MYCTOTHOCTb NOPHCTO-KaBEPHO3HOH TOPOAbL
kg + kn.o =1 — Posp/Punn- (IV.15)

Ecan moposna OTHOCHTCS K YHUCTO KaBepDHOBOMY THNY, TO METOA
onpejeseHnst Kodd@uuueHTa NOJHOA H OTKPHITOH KaBepPHO3HOCTH
aHaJoTHYeH MeTOAy ofpeleseHHS KO3()(HUHEHTOB HOPHCTOCTH.

s ompenesieHusi NTYCTOTHOCTH KaBepPHO3HO-MOPHCTOR MOPOAHI
HeOOXOAUMO ONpeJeNHTh CYMMapHYIO M pa3leJbHYl0 eMKOCTH MOp
u kaBepH. Hasa artoro, cornacho (IV.11), (IV.13), (IV.15), HeoGxo-
JAMO OIpeJesUTh NJOTHOCTh KaBepHO3HO-NopuUcToro obpasua mno-
pPOABl, MHHEDAJbHOrO BellecTBa H TOH 4YacTH ob6pasua, KoTopas
HMeeT MOPHCTOE CTPOeHHe. YUHTHIBAsl 3TO, ONpejeseHHsl HaUHHAIOT
C CyMMapHOH BeJIMYHHB KaBepHO3HOCTH M nopucroctu mo (IV.15).
B atoMm cayuae, Kak M AJA YHCTO KaBEPHO3HOH IOPOABI, Heo6Xo-
IUMO ONPEeAEJIUTh NJOTHOCTh NMOPOJABl H MHHEpPAJbHOTO BelllecTBa.
Hnasi pasjgenbHOil OUEHKH kyx U kg, cornacHo (IV.12), tpe6yercs
elle ONpeleNHTb IJIOTHOCTb pn NOPHCTOH uyacTH mopoabl, C 3To#
Leablo OT HccaeayeMoro o6pasia OTKaJbiBAlOT NMOPHCTHI KyCOYeK
Maccoil He 60Jsiee 10 r Ge3 kaBepH. Ero maoTHOCTbL onpefensioT Me-
topom H. A. Tpeobpaxenckoro no ¢opmyae pg=Gpx/(Gs— Gj),
rae G,—Macca cyxoro obpasua; Go— Macca o6pasua mnocje Ha-
CHILIEHHsT KepOCHHOM; (3— Macca HachllleHHoro ofpasua, nome-
IIIEHHOTO B KEPOCHH; px — IJIOTHOCTH KEPOCHHA.

OnpenesuB TakuM NyTeM pp M OGILYIO NJOTHOCTH KaBepPHO3HO-
nopucroro o6pasua pesp, N0 (IV.12) ompepensor ky, a 3atem no
(IV.15) Haxoxmsit kno. CyMMapHOe U pasjejbHOe ONpeleseHHe
KO3(pGHUUHEHTOB KaBePHO3HOCTH H IOPHCTOCTH IIOPOJ JaeT BO3-'
MOXHOCTb CYIHTb O A0OJEBOM YYacTHH IIOp U KaBepH B e€MKOCTH
KOJLIEKTOPOB, O XapakTepe pacipefejeHHs norpe6eHHOH B HHX
BOZEI, a CJeJ0BaTeIbHO, O Ie0JOrMUeCKHX M M3BJEKaeMBIX 3anacax
HedTH. ’

CylnecTBYIOT U ApPyTrHe METOAHBl ONpejeseHHs KaK NOJNHOH, Tak
H OTKPBITOH KaBepHO3HOCTH IMOPOJ, OIHCAaHHe KOTOPBIX MOXKHO
Ha#iTy B nocobusx no ¢u3HkKe nJjacra.

M3 reo¢gusuyeckux MeTOILOB B COBPEMEeHHOH NpAaKTHKe H3yueHHS
KaBepHO3HO-TIOPUCTHIX MOopoJ HauboJsiee pacnpocTpaHeH KOMIJIEKC-
HBIH MeTOA, mpenioxenHolt A. M. Heuaem. OH cBOAMTCA K cOmO-
CTaBJEHHI0 AAHHBIX 3JeKTPOMETPUH CKBaXHH (GOKOBOTO KapoTaX-
HOTO 30HAMPOBAHHS HJIH GOKOBOrO 3JIEKTPO3OHAHPOBAHHSA) M HEHT-
POHHOTO TaMma-Meroja. KOMIIJIEKCHBEIA MeTOx OCHOBAH Ha olpeje-
JIeHHH oOULeH MYCTOTHOCTH KRpyer 1O 3HaueHHAM Al,,, MNOPHCTOCTH
Ry o O 3HAYEHHAM NapaMerpa NOpPHCTOCTH Pp M pacyere Ko3ddH-
LMeHTa KaBePHO3HOCTH KaK Pa3HOCTH BENHUYHH Rnyer H Rn o. KoMI-
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JIEKCHBII MeTOJ IIHPOKO NpPHMeHsieTCH, HanpuMmep, AN H3yUeHHs
KapGoOHATHEIX NOpOoA BepxHeMesoBbix orioxkeHuil CeBepo-Bocrou-
Horo IlpeakaBkasbs. B stom pafioHe mopucrocTh NMopoXd (MX Mar-
puubl) mensiercs ot 3 go 7 %, kaBepHosHocts — oT 0,25 mo 1,05 9%.

TpelmnHOBATOCTL TOPHBEIX NOPOX (TpeUIMHHAs €MKOCTb) o6y-
CJIOBJIHBAeTCs HaMHYMEM B HUX TPELIMH, He 3alOJHEHHBIX TBEPABIM
BellecTBOM. 3aJ/leXH, cBI3aHHble ¢ TPEILHHOBATHIMH KOJJEKTODAMH,
npuypoueHsl GoJiblIef 4aCThl0 K NJOTHHIM Kap60OHATHBIM INOPOAaM,
a B HekoTOpbiX paiioHax (Bocrtounble Kapnatel, MpKkyTcKuit paiion
M JAp.) H K TeppPHIeHHBIM OTJIOXKeHHAM. TakHe MmopoAbl OYeHb IJIOT-
Hble, YaCTO He MPONYCKAIOT XKUAKOCTH H rasbl, T. €. NMPaKTHYECKH
IVIOXO MpoHHIaeMble. Bmecre ¢ TeM HalnuiMe pa3BETBJEHHON ceTH
TPeIIMH, NMPOHU3LIBAIOIIMX 3TH KOJJEKTOPH, obecmeyHBaeT 3HauH-
TeJbHble IPUTOKH HedTH K CKBaXKHHaM.

VIHTEHCHBHOCTb TPEIUUHOBATOCTH TOPHOH IOpPOABI XapaKTepH-
ayercas ob6beMHOH T M mnoBepXHOCTHOH II NJOTHOCTBIO TPEILHH:
T=S/V;, [I=I|F, tne S — cyMMapHasa mJIoliajib NPOAOJLHOIO Ce-
YeHHST BCeX TpeLIHH, ceKylIux obbem V mopoAn; [ — cyMmMmapHas
IJIHA CJIe0B BCeX TPELIMH, NepeceKalolllHXCs MOBEPXHOCTBIO ¢ MJIO-
mwanbio F.

Eiue oaHO#l XapaKTePUCTHKOH TPEIIHHOBATOCTH CJYIKHT I'yCTOTa
TpemH ;. I'=An/AL, rie An—uucio TpelUluH, INepeceKamoIlux
JHHHUIO AJUHOH AL, mepneHAHMKYJSPHYI0 K HAaNpPaBJEHHIO HX OpO-
ctupaHus. PasmepHocts I'— 1/m.

N

Mexay T, I1 u I' cymectByer chaeaywuas cBssp: [ =3 r;

N N =1
T= Z II;/cos o 17=ZI‘,-cos &, Tae N — yHcJIo JIMHHH HJH 1Jola-
i=l1 =l
JIOK, TI0 KOTOpbIM ompenensieTcsi coorBerctBeHHo I” uau [1; i — Ho-
Mep JIHHMH WM TJIOUaAKH; @ — YroJ MexXAy HanpaBJieHHeM Mpo-
CTUPaHHS TPeLiMH H JHHHEH HJH NJAOUAAKOH, AJAs KOTODBIX oOIpe-
peasores I'; wan 115,

TpelwvHHas eMKOCTh R; MO AAHHBIM HCCAEAOBaHHUA wWHda NOJ
MHKPOCKONOM paBHa k.=bl/F=>5ll, rie b— pacKphiTOCTb TPEILHH
B mwJaude; [ — cyMMapHasg NPOTSXKEHHOCTb BCeX TPEILUMH B IHOe;
F — njowaap muda; kr — TpelinHHas eMKOCTb, [l — MOBEpXHOCT-
Hasl IVIOTHOCTb TPELIHH.

KadecTBO TpeuiMHOBaTOH I'OPHOH MOPOAH Kak KOJIJIEKTOpa onpe-
AeJisieTcsl TYCTOTOH W PacKpBITOCTbIO TpeuluH. [loHsTHe pacKpBITO-
CTH B HEKOTOPO# cTeneHu ycaoBHoe. CyliecTBOBaHHe TPEIUMH B IO-
porax Ha 0GoJbUIMX IMyOMHAX B YCJIOBHSIX T'OPHOTO [AaBJIeHHA BO3-
MOKHO JIHIIb IPY HAJHYHH MHOTOYHCJEHHHIX KOHTAKTOB MeXAYy HX
creHKkaMH. I1yomlaszb KOHTAKTOB IO CPaBHEHHIO C IIJIOLIAABLI0 CTEHOK
TpelllMH MaJja, U TO3TOMY KOHTAKThl CYILeCTBEHHO He BJHAIOT Ha
€MKOCTHble M (HABTpALHOHHBIE cBolicTBa TpewlwH. Ha stom ocHO-
BaHMU H BBeJEHO MOHATHE PACKPBITOCTH TpPeIHH.

Hccnenobannamu E. M. CMexoBa H JApPYyruxX yCTaHOBJIEHO, 4TO
AHTEHCHBHOCTb TPEUIMHOBATOCTH H PACKPHITOCTh TPELIUH 3aBHCAT
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OT JIHTOJIOFHYECKOT0 €OCTaBa NopoAd. Tpel{MHOBATOCTb KapOoHAT-
HBIX IOPOJ OOGBIYHO BhIle, YeM apTUJJIHTOB U MeCYaHO-aJeBPUTOBBIX
nopox. Ilo BesnunHe PacKpBLITOCTH TPeUIHH B HedTera3ompoMBICIO-
BOH TeO0JIOTHH BBHIAENAIOT MHKPOTDeUluHbl wHpHHOH o 40—50 MKM
H MakpPOTPEUIUHB HPHUHOH 6osiee 40—50 MKM.

Heo6xoaumo oTMeTHTb, YTO H3YYHTh MO KEPHY MOXKHO TOJBKO
MHKPOTPEUIUHOBATOCTb. OJHAKO MHKDPOTPELIMHEl 4acTO HOCAT Jio-
KalbHHIH XapaKTep, H IO HUM He BCeria BO3MOXHa (uUIbTpanus
JKUAKOCTH MJIH rasa. TpeluHbl, BJAUSIOUWIHE HA npolece QUABTPaALHU
4 paboTy CKBaXHH, B KepHe OOBIYHO He (PUKCHPYIOTCS, TaK KaK NpH
oTfope KepH pacnajaercs IO 3THUM TpeLIUHAaM.

M3yyeHHe MaKpOTpeIlMHOBATOCTH NPOBOASIT HENOCPEACTBEHHO
B CKBa>X{He Ha OCHOBe BH3ya/JbHOrO HCCJIENAOBAHUS €€ CTEHOK MO
¢ororpacuaM, NOJYYeHHBIM C MOMOIIBIO [MyOMHHEIX ¢OTOKaMep
WM TeJeKaMep, a TaKXe Io JaHHBIM THAPOJMHAMHYECKHX HccJje-
JIOBaHUH CKBAaXXHH COBMECTHO MeTOJaMM NPOGHBIX OTKaueK H BOC-
CTaHOBJIeHHUs AaBJeHus. MeTonuka o6pabOTKH pe3yabTaTOB HaGJII0-
JeHHH ONmHcaHa B nocobuax mo ¢Hu3HKe miracra.

M3 reousnyeckux MeTOJOB H3YUEHHS TPELIHHOBATHIX IOPOJ
HanboJsiee 3 PpeKkTuBEH METOL ABYX pacTBOPOB, COTJIACHO KOTOPOMY
B CKBa)XHMHe MABaXJbl C ABYMS pa3HLIMH HPOMBIBOYHBIMH XKHIKO-
CTSIMU OINpenessioT yAeJbHOE CONPOTHBJAEHHe MJIACTOB MO JaHHBIM
6OKOBOTO 3JeKTPO30HAMPOBAHMA HJAM 60KOBOro Kaporaxa. B artom
ciyuae kr=1,5[ppipp2(p2— 01) ]/[p102(po2 — pa1)], rRE 1 — yAeub-
HOe COIIPOTHBJIEHHE NOPOABl NPU 3aNOJHEHHH TPEUIHH (HJIBTPATOM
NepBOH N POMBIBOYHOH XHAKOCTH C V/eJbHBIM CONpPOTHBJEHUEM
O¢1; P2 — TO Ke, IIPH 3aNOJHEHHH TPEIUH (PUABTPATOM BTOPOH MpoO-
MBIBOYHOH KHJIKOCTH € YHAEJbHBIM 3JIEKTPHYECKUM COIpPOTHBJE-
HHEM Dg2.

EMKOCTB KOJJIEKTOpa TPEelHHHOTO THNA 06YCJOBJAUBAETCS eMKO-
CTbIO NIYCTOT BCeX TPeX BHIAOB:

1) eMKocTbiO 1Op mNOpPOA, KO3((]PHUIYEHT NMOPHUCTOCTH KOTOPBIX
0o6bIYHO cocraBasier 2—10 9 (TpelMHOBATOCTH, Kak IIPaBUJIO,
NoJBepXKeHbl MJOTHBEE H, CAed0BaTeJbHO, HU3KONMOPHCTHE NOPOAHI);

2) eMKOCTbIO KaBepH U MHKPOKapCTOBBIX nyctoT. Haubosbluas
€MKOCTb THX IYCTOT XapakTepHa JJsl OTJIMYAIOLUIHXCS MOBHIUEHHOH
pPacTBOPHUMOCTbIO KapGOHATHBIX NOPOJ, B KOTOPHIX OHA COCTaBJIseT
3HauuTeqbHyw uactb (13—15 %) emKocT# mycTOTHOrO HpOCTpaH-
CTBa;

3) eMKOCTbIO caMuX TpelmuH (TpelluHHOK eMKocTblo). [ly-
CTOTHl 3TOr'0 BH/a COCTABJSIOT JAeCSATHE 0JH NMpoueHTa oT obbeMa
TpellMHOBaTO# mopoibl. Yaile Bcero TPeWMHB HIPAIOT POJb IyTeH
(uUNbTpaLUK XKUAKOCTH WJH I'a3a, CBA3HBANOILUX BOEJAHHO NOPOBOE
IpOCTPaHCTBO 6JIOKOB M KaBepHHI.

M3 npuBeneHHbIX AAHHBIX BHIHO, YTO TPELIHHOBATHE NOPOJHI,
KaK IpPaBHJIO, OTHOCATCA K KOJJEKTOPaM CMEIIaHHOro THIIA.

HekoToprie pa3nuuusi B 3KCNJYyaTalHOHHOM XapaKTepHCTHKeE
3ajexkeldl C PasHbBIMM THIAMH KOJIIEKTOPOB pPaccMOTpPEHHl B § 6 Ha-
CTOSILLIEH TIJIaBHL.
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B Ta6a. 1 npuBeleHa KaaccHdHKaUHA NOPOL-KOMJIEKTOPOB HeTH
H ra3a o UX eMKOCTHHM CBOHCTBaM.

[TopoBble KOJIIEKTOPBl pacHPOCTPAaHEHH HAa MHOTOYHCJ/IEHHBIX
MECTOPOXKAEHHAX 3eMHOro wapa. KaBepHOBHI THI KOJJIEKTOPOB
BCTpeuyaercsi ropasfo pexe. TpelluHHblE KOJJEKTOPH B UYHCTOM
BHAe pacnpocTpaHeHH BecbMa peiko. UYame Bcero Hab/a07an0TCs
KOJJIEKTOPEl CMEIIaHHOTO THNA, OCO6eHHO TpPeLIMHHO-NOPOBOro.
Hau6oablllee uMCIO OTKPHTHIX B HacTosllee BpeMs 3aJjexen
HedTH ¥ rasa NPHypPOYEHO K TEPPUTEHHBIM KOJIIEKTOPaM, coAepKa-

Ta6amua 1. Knaccudukauus Koanektopos HedrtH H rasa (no M. U. Maxcumosy,
C H3MEHEHHAMH)

KoanekTop
JIuTonorugeckuft cocran
Tun IMopona
[Toposetit INopucras FpaHyJsipHble KOJJIEKTOPHl, HeclleMeHTHPOBaHHbBbIE

M ClleMeHTHpOBaHHHe (MecKH, MecyaBHKH, ajleBpo-
JIUTHI, TIEpPeOTNOKeHHbBle H3BECTHSIKH)

KapeproBunlit | KapepHosuas | KapGoHaTHble KpYINHO- H MeJIKOKaBepHO3HBbIE IO-
poaBl (H3BeCTHAKH, NOJIOMHUTH3HDOBaHHBIE H3BECT-
HAKH, HOJOMHTHI)

TpewnuHwii | TpemnHopatas | ILTOTHBIE HenpoHHuaeMble MOPOAB! (MJOTHbIE H3-
BeCTHSIKH, MepresiH, aleBPOJIUTHI, XPYMKHe cJlaH-
Ib), B TOM YHC/IE H3BepXKeHHbIe

TpewnHHo- | TpemuHoBato- | FpaHysspHEIe KOMJIEKTOpHl, ClieMeHTHPOBaHHBIE
TIOPOBBIi nopHcras (MecuaHHWKH, aJeBpOUTHI, MEePeOT/IOMKeHHble Kap-
GoHaTHble MOPOAK!)

Tpemunno- | TpemunoBato- | KapGoHaTHEe H pexXe rajtoreHHble MOPOJbI
KaBepHOBBIH | KaBepHO3Has
Tpemunno- | TpemuHoBato- | KapGoHarHEle, TeppHreHHble W peKe rajoreHHble

NIOPOBO-Ka- HOPHCTO-Ka- | TOPOABI
BEPHOBBII BepHO3Has

KagepHoBo- Kapepnosno- | TeppureHHble H KapGOHATHEIE ITOPOJbI
TIODOBBIi NopHcTas

mnm 58 % MHpoBHIX 3anacoB HedTH M 76 Y 3anmacos rasa. B xap-
GOHATHBIX OTJIOXKEHHAX 3TH BEJUYHHBI COOTBETCTBEHHO COCTABJISAIOT
42 1 24 %. Bmecre ¢ Tem kapGoOHaTHHE OTJIOKEHHSI O0eCIeyHBaIOT
okoso 60 % wmuposoit 106bun HedpTu. B CCCP B HacTosiliee BpeMs
do6blua HedTH BefeTcd MpPeNMYLIECTBEHHO H3 3anexell HedTH,
NPUYPOYEHHBIX K TeppPUreHHBIM KOJIIeKTopaM. B TO ke BpeMs
aKcnayaTupyercss 0 Gosee 200 MecTOpOXKIeHHH, CBA3aHHBIX C Kap-
GOHATHBIMH KOJIJIEKTOPaMH. YIeJbHBI Bec 3amacoB HedTH B Kap-
GOHATHBIX KOJIJIEKTOpPax W ee HOGHIYM M3 HHX B OGLIMX 3amacax H
n06GEYe B HalleH ¢TpaHe NMOCTOSIHHO BO3pacTaer.

§ 4. BONO-, HE®TE-, TA3OHACBIILEHHOCTb
NOPOX-KOJINNIEKTOPOB

\Jlonararor, 4To HedrTeHaChileHHble M Tra3OHacChIIleHHble MNJIACTH
NepBOHAYaJbHO OGbIM NOJHOCTBIO HacHILeHH BOZOH. Ilpu o6paso-
BaHHH 3asieeHd HeTb M ra3 BCJEACTBHE MeHbllIeH IVIOTHOCTH MUT-
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pupoBaJIJH B TOBhLINIEHHble YaCTH NJ1aCTa, BLITECHAA OTTYJa BOAY.
OnHako BojJa M3 NMYCTOTHOTO NMPOCTPAHCTBA BHITECHSJACh He MOJ-
HOCTbIO, BCJEACTBHe 4Yero HedTera3oHachblllleHHble JACTH Hapsaay
¢ ¥YB cozepxar u HeKOTOpPOe KOJIHYECTBO BOJEI, Ha3biBaeMOH ocTa-
To4HOH. OTHOCHTENbHOE COldepXKaHHe 3TOH BOJAB B NYCTOTHOM MPO-
cTpaHcTBe TeM 6oJbllle, YeM MeHbllle pasMep NYCTOT M NpPOHHUae-
MOCTb KOJIJIEKTOpa.

OcraTouHasi BOJA COLEPKUTCH B 3aJeXaxX B BHIE MOJEKYJIAPHO-
CBfI3aHHOH IJIEHKH Ha CTeHKaX IOop, KaBepH, TPEL{UH H B H30/HPO-
BaHHBIX NYCTOTaX H B KalWJISPHO-CBSI3aHHOM COCTOSIHHH B HEMmpo-
TOYHOH HacTH NycToT. Boja B M30/MPOBAHHBIX H HENPOTOUYHHIX MyC-
TOTaxXx OKa3biBaeT BJHAHHE HA NOKa3aHUs reopHU3UYeCKHX METO/OB.
st He¢TerasonpoMuICIOBO reoJIOrHH HHTepeC MpelACTaBAsieT OCTa-
TOYHasl BOJa, COAepPKallasCs B OTKPHLITOM IYCTOTHOM IIPOCTPaHCTBeE.

Koagpduyuenrom sodonaceiujenrocru ks KOJIEKTOPa, COAEpKa-
uiero HedTh WM ras, Ha3bIBaeTCsl OTHOLIEHHe O6beMa OCTATOUHOH
BOJbI, cofiepaKalnelics B OTKPEITOM NYCTOTHOM NPOCTPAHCTBE, K CyM-
MapHOMY 0GbeMYy OTKPBITHIX NMYCTOT.

AnanoruuHo koagpuyuenrom HedrenacoviujernocTu k, (raso-
HacbllleHHOCTH Rp) Ha3bIBaeTCsl OTHolleHHe oGbeMa HedTH (rasa),
coJep:Kauleficds B OTKPHITOM MNYCTOTHOM IPOCTPaHCTBE, K CyMMap-
HOMY O0GbeMy MYCTOTHOTO NPOCTPaHCTBA.

Takum o6pas3oM, Ko3GhGHLUHEHTH BOJO-, HedTe- M rasoHachl-
LIEHHOCTH ONpPeAeJsIloTC B H0JAX 06beMa OTKPBITOTO NYCTOTHOrO
IpOCTpaHCTBA (OTKPBHITOH MOPHUCTOCTH, KABEDHO3ZHOCTH HJM TPeLlu-
HOBaTocTH). MHOrja ux BHIPaXKaloT B NPOLEHTAX OT 06beMa OTKPHI-
TOTO NYCTOTHOro npocrpaHcrBa. [lostoMy ykasanHble x03ddunu-
€HTHl CBSI3aHBl CJIEAYIOUIHMH COOTHOIIEHUSIMH:

AJs1 He(pTeHACHIIEHHOTO KOJJIeKTOopa

ko + by =13 (1V.16)
AJIs1 Ta30HACBIIIEHHOro KOJJIEKTOpa
kst kr=1; (1v.17)

JJI1 ra3oHachHeHHOro KOJIIeKTOpa, cOAepIKallero Kpome ocTa-
TOYHOH BOABI ellle U OCTATOYHYIO He(Th;

ky -+ ky -+ k<=1 (IV.18)

HauanrHoe pacnpenesnenne HedTn, ra3a ¥ OCTaTOYHOH BOJBI
B IIyCTOTHOM IIPOCTPAHCTBe KOJIJIEKTOpa BJHSIeT Ha Npollecch ABH-
XKEHHS] HedTH dYepe3 KOJJIEKTOP W BhiTeCHeHHs ee Bojoil. Koamue-
CTBO, COCTaB U COCTOSIHHE OCTATOYHOI BOAB CBA3aHBl CO CBOHCTBaAMH
NOBEpXHOCTH MHHEPAJBHOrO BellecTBa (TBepAoi ¢dra3bl) HedTsiHOro
KOJJIeKTOPa. B 4acTHOCTH, NOBEPXHOCTb MHMHepaJbHBIX 3€peH (HJH
INYCTOT, YTO ONHO M TO >Ke) XapaKTepH3yeTcsl 3HAUHTEJbHOH Heoa-
HOPOJHOCTBIO [0 cMauuBaeMOCTH. CBOHCTBA NOBEPXHOCTH MHHepa-
JIOB 3aBHUCAT OT fABJEHHH aAcopOluH, NPOIecCOB XHMHUYECKOrO B3a-
HMOJelCTBUS XMHUAKUX H TBepAHX (a3, pactBopenus u ap. Ha stu
sIBJIeHHs M TIpOllecCh 3HAYUTENbHOE BJHSAHHE OKa3LIBaeT CJOXKHOe
CTpPOEHHe caMOH MOBePXHOCTH MHMHepaJoB.

74



Bcnencreue TOro YT0 Ha CBOMCTBA NOBEPXHOCTH MHHEPaJbHOIO
BelllecTBa BJusier 60Jblloe 4Hca0 (aKTOpPOB, CMayHBaeMOCTh ee
NJACTOBBIMH JKHMIKOCTSIMH MeHsieTcsl B WIMPOKUX Npelenax. Tak,
OCTaTOYHAasi BOJAa MOXKET B BHAE TOHKOH MNJEHKH MNOKPbIBAaTh BCIO
NOBEPXHOCTb NMYCTOT, KOTOpPas B 3TOM Cjydae OGyAeT rHAPOPHIbHOM.
HekoTtopble noponbl, BcaeAcTBHe aAcOPOLHMH Ha NOBEPXHOCTH HyC-
TOT CoJepXKalluxcd B HedTH TNOBEPXHOCTHO-aKTHBHLIX BelllecTB
(ITAB), MoryT O6BITb NOJHOCTBIO THAPOQOOH3OBaHE HedTblO. BoJb-
IIHHCTBO HCCJEJOBAaHHHX B HacTosilllee BpeMs KOJJIEKTOPOB raso-
BHIX MECTODOXJAEHHA TpeicTaBjeHbl THAIPOPUILHBIMH TOPOJAMH.

XoTd YHCTO THAPOQHABHBIX HJIH THAPODOOGHBIX MOPOJ He cyllle-
CTByeT, IO MHEHHIO pfAja HccaelfoBaTeled, K eudpodobroim caenyer
OTHOCHTb MNOPOJAB, coaepxkaluue MeHee 109 ocratouHoii BOAHI
(ks=<<0,1). Tlpu 3HayeHun kKo3d¢uLHEHTA BOAOHACHIILIEHHOCTH 6O-
Jee 0,1 MOpoAbl CUNTAIOTCS 2UOPOPUALHbBIMU.

Heo6xoauMocTs pas3niuyats TrHApPOQHJAbHBle H THApOodOOHEBIE
KOJMJIEKTOPHl 06ycJioBJIeHa TeM, YTO B NePBHIX MPOLECC BLITECHEHHS
HedTH H3 NYCTOTHOTO IPOCTPAHCTBA NpPOTEKAaeT 3HAUUTEJbHO Jerye,
yeM BO BTOPHIX. B ruapoduabHOM KoJMeKTope HedTh Kak Gbl CKOJIb-
3UT IO IJIEHKe BOAH, a B rHApO(MOGHLIX OHa cOonpHKacaeTcss C IO-
BEPXHOCTBIO ITyCTOTHOI'O MPOCTpaHCTBa, 06pa3ys NJIeHKY, KoTopas
He yuyacTBYeT B mpouecce ¢H/IbTpalluH, BCJIEICTBHE Yero CHUXKaercs
BelHYHHA KO3(@uiUHeHTa BLHITECHEHUS H YBEJHUYHBAIOTCA NOTEPH
HeptH B nuacte. PopMbl CylleCTBOBAHUA OCTAaTOYHOH BOAB HeoO-
XOAMMO YUHTHIBATb NPH aHa/aH3e BCeX NPOLECCOB, B KOTOPLIX MOJie-
KYJspHble CBOHCTBAa MOBEPXHOCTH TBepAOH (pasel UrpailOT 3HauH-
TeNbHYI0 posb. 3HaHHe 3THX (OPM 0COGeHHO BaXKHO NpH OPraHH-
3alliy mpollecca 3aBOJHEHHst M OlieHKe HedTeoTAauH.

Onpedeserue KoaudecTsa OCTATO4HOL 800bL B NEpBYw odepelb
Heo6X0HMO NpH nojcyere 3anacoB HedTu u rasa. I[loacuer 3amna-
coB TpeGyeT 3HaHHsA BeNHYHH KO3(pdHIUNEeHTOB HedTe- H ra3oHachl-
weHHoctH. OgHakKo B npaAMoe (Mo o6pasuaM HedTerasoHachILIeH-
HbIX MOPOA), U KOCBeHHOoe (MO reo¢U3UUeCKUM [JaHHBIM) OIpelesie-
HHe 3THX KO3¢(HUUHEHTOB He JaeT HafeXHbIX pe3yabraTtoB. Ecuad
He)Tera30HaCHIEHHOCTh YCTAHABAUBAETCH 10 KepHy, TO MOJyuYaloT
BEJINYMHY TaK Ha3hiBaeMOH OCTATOYHOL HACLLUEHHOCTY obpasia
HedThIO HJIH ras3oM, CYHeCTBEHHO OTJIHYAIOUIYIOCS OT BeJHYHHBI
HA4AALHOL HACLIUEHHOCTU B TIJIACTOBBIX YCJOBHAX. DTO CBA3aHO
¢ TeM, YyTO Npu BHIGypHBaHMH o6pa3lla 4yacTb HE(TH HJH rasa BHI-
TecHsieTcs] U3 Hero (HJABTPAaTOM NPOMBIBOYHOH XKHJAKOCTH; NPH NMOAb-
eMe o6pasla Ha MOBEPXHOCTb BCJEACTBHE CHMXKEHHS JaBJEeHHS, NMOA
KOTOPbIM HaxoAMTCA ofpasel, OT NJACTOBOro A0 aTMochepHOro
NPOUCXOJUT yBeJuueHHe 06beMa HedTH M rasa ¥ OHH BBITEKAIOT H3
o6pa3ua; KpoMe TOrO, NPH CHYXKEHHH AaBJeHHs H3 HedTH Bblle-
JasfeTcsl pacTBOPEHHBI B HeH ra3, KOTOPHIH TaK¥Ke BbITeCHseT HEKO-
TOpYI0 yacTb HedpTH. OcTaTOYHBIH Xapakrep HedTera3oHachILUEH-
HOcTH 06pa3uoB OOycJOBJIHBaeTCs W pPSAOM JAPYrHX (PakTopoB.
Bennunna ko3¢ ¢uureHTa BOAOHACBIIIEHHOCTH MOpPOJ B MeHblUeH
CTeNeHH NOJBEpXKeHa BJIHAHHIO BHeIIHHUX (GaKTOpPOB, H NPHU COOBJIO-
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JIeHHH OIpefleJieHHbIX YycnoBH# oT6opa 06pasioB M MNpPOBeLeHHS
ONLITOB OHA MOXeET GbiTb YCTAaHOBJEHA C Y/IOBJETBOPHTENbHOH TOY-
HocTbiO. IlosTOoMy 3HaueHHs Ko3dduuHEeHTOB HedTerasoHacHILIEH-
HOCTH HaXoAAT u3 cooTHomenud (1V.16) u (I11.17):

by =1—ky; (1V.19)
Be=1—ky. (1V.20)

Omnpenenenre Ko3ppHIHEHTa BOJOHACHILIEHHOCTH eCTEeCTBEHHBIX
HedTerasoHachlllleHRBX o6pa3nos Aaer Haubosee HaJeXHble pe-
3yJabTaThl, ecau o0pasnbsl BEHOYPHBAIOTCH B YCJAOBHAX IPOMHBKH

CKBaXXHHbBl TPOMBIBOYHOH KHAKOCTbHIO,

2,Mfla He MpOHHKaOUWEA B MNJact (Hanpumep,
0,5 Ha H3BeCTKOBO-OHTYMHOH OCHOBe) HJH
NPHUTOTOBJIEHHOH Ha He()TAHOH OCHOBE.

04 Kosn14ecTBO 0CTaTOYHOM BOABI MOXKET
’ 6LITb ONpefe/eHO pasJMYHBIMH CIOCO-
6amu. llupoko pacmpocTpaHeHBl CIOCO-

0,3 O6bl 3KcTparupoBaHHs o6pa3uoB B MNpu-
\ 6ope Huua u Crapka uau B npubopax

0,z Y C. JI. 3akca. B obGoux cnyuasx B3Be-
\ IleHHbIA o6pasell NOMeIAlOT B eMKOCTh,

0,1 rje oH ob6pabGaTbiBaeTCsi KHMOALIHM pac-
\ tBOopuTeseM Hedtu. Ilpu kuneHuu Bojaa
ucmapsieTci BMecTe C paCTBOPHTeNeM,

0 20 40 60 80 Kg% mONajxaeT B XOJOIUJIbHUK, Ie H KOHAEH-
cupyercsa. Tak kak Boja TdxeJee NpH-
Puc. 7. Ycpepsewsas Kpu-  MeHSIeMBIX YIJIeBOAOPOAHBIX pPacTBOPH-
Bas KamuiisipHOE RABICHHE  tajefl TO OHA HAKANJUBAETCS B HUXKHeH
P — BOJOHACHILEHHOCTH ks "
An7 o6pasuos co cpeamei YACTH TCPAalyHPOBAHHOH JIOBYIIKH.
nponuaemMoctolo 0,15 Mrm? BbICTpO “# MPOCTO KOJHHECTBO CBA-
(no WL K. Immatyamrosy) 3aHHOH BOJAbl ONpeAENSETCH MeTOAOM
uveHTpudyruposanusa. O6pazen, MNoJaHO-
CTbIO HACHIUIEHHLIH BOJAOH, MNOMeIAKT B LEHTPU(DYry, B KOTOpO#H
noj geficTBHeM 1eHTPOGEeXKHEBIX CHJ BOJa BHIGpAChIBAETCH B rPaayH-
POBaHHYIO JOBYIWIKY. BrITeCHEHHIO BOAb M3 NMOPOABLI NPENsiTCTBYIOT
Kanuasipible cuabl. IlosTroMy mo Mepe yBejquueHHSI 4acTOTH Bpa-
LileHUs] poTopa LEeHTPH(PYrH BOJA BHITeCHETCA CHayasaa H3 OoJaee
KPYNHBIX IYCTOT, B KOTOPBLIX KaNHWJAJSIpHblE CHJIBL ciaabee, a 3aTeM
u3 Bce 6oJsee u Gosiee MesaknX. C HEKOTOPOro MOMEHTA MOBbILIEHHE
YacTOTHl BPallleHUs pOTOpa IepecTaeT BJMATb Ha KOJHYECTBO OCTa-
ouelcs B nycrtorax Boabl. ComocTaBassi KOJHYECTBO. BhiJeNHB-
IIefdca BOABI ¢ YacCTOTOH BpallleHHs POTOPa, MOXKHO HAHTH 3aBHCH-
MOCTb MeXJAYy BOJOHACHIIEHHOCTbIO U KaMW/JASAPHBIM JAaBJeHHeM
(puc. 7). Beanunsa KanuAJAPHOrO AaBJAEHHs P NpH 3TOM orpele-
Jasietcsi 10 popmyse p=pw?(x? — x,%)/2, rae p — NJIOTHOCTL BOAbI;
® — yIJIOBasg 4acTOTa BpalleHHsi poTopa LeHTpUDYrH; xo U X —
PAacCTOAHHUA OT lieHTpa BpallleHHs JO0 TOPLOB KallHJJIsIPa, H3 KOTO-
pOro BHITeCHfieTCA BOJA.
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[To reodusuyeckuMm JaHHBIM, KO3p(HUHEHT HedTerasoHacHUleH-
TH ONpelesfIOT yepe3 BeJHUYHHY Py, HasblBaeMylo NapaMeTpoM
)TETA30HACHILIIEHHA HJAH KO3(h(HUHEHTOM YBeJHYEHHSI CONPOTHB-
MS1: Py=py n/Ps- 1, TAE Pu n— YAEJIBHOE 3JEKTPHUUYECKOE COMNpo-
JeHue He@Tera3oHOCHOTO IJIacTa, NYCTOTHl KOTOPOrO 3aMOJIHEHBI
ThiI0 (MJHM ra3oM) H OCTATOYHOH BOXOH; P g — YIEJBHOE 3JEeK-
YyecKoe CONpOTHBJeHHe 3TOTo Xe maacta npu 100 %-HoMm 3a-
HEHHH €ro Top BOJOH C TeMu e 3HAUEHHAMH MHHepaJH3alHH
eMIIepaTypHl.

Mexay nmapaMeTpoM HedTerasoHachHIIEHHOCTH W Ko3dduuueH-
'~ BOZOHACHIIIEHHOCTH CYLLECTBYET 3aBHCHMOCTD

P, = 1]k, (1v.21)

n — noKasareJb, 3aBHCALIMH OT JHTOJOTHYECKOH XapaKTepH-
KH TOPOA M CBOMCTB HedTH M BOMABI,/ OH MOXKET MeHSAThbCS
ipenenax 1,73—4,33, B OOJbIIHHCTBE CJy4aeB [IPHHUMAETCH
2.

Onpegnenus u3 (I1V.21) 3nauenue kg no (IV.19) u (IV.20) onpe-
SII0T 3HaueHus ky W kp. [logpo6GHee 06 3TOM MeTOAe MOXKHO NpO-
athb B {17].

IInsi noxcuera 3amacoB, ONpejaeseHHs] HedTera3ooTHAYH H pe-
(Sl IPYTHX 3axay HedTerasonpoMBICIOBOH TI€0JOTHH Heo6Xo-
[0 3HATb BEJHUYMHBl 3(P(PEKTHBHOH H AHHAMHYECKOH MOPHCTOCTH
O[l, CBfI3aHHbIE C BeJIUYHMHAMH BOJO- H HedTeHACHIIIEHHOCTH.
JppexTusnan nopuctocTs Ry sy — 3T0 06bEeM MOp, 3aHATHIX
TBIO MJIH ra3oM, T. €, 06beéM OTKPBHITOH NMOPHCTOCTH 3a BHIYETOM
eMa OCTaToyHo# BoAbl. [Junamuueckas nopucrocrs Ry g — 3TO
eM MOp, B KOTOPDHIX BO3MOXKHO JBHXKeHHe He(pTH HUJH rasa NpH
U3BJIeYeHHH U3 Nyacta. IIpu sTom ciefyer uMeTb B BHAY, UTO
Thb U I'a3 H3BJEKATCH He MOJHOCThIO, B pe3yJibTaTe 4ero cy-
TBYET HEKOTOPas OCTaTOYHAs He(dTeHaCHIIEHHOCTh (HJAH Taso-
BILIEHHOCTb) TNJaTa Ro y (MU Ro p).

Takum o6pasoM,

kn.sd) =Ry (l — kn); (IV.QQ)
en.a = Rn.o (1 — ks — ko.u)- (1V.23)

Collep:KaHHe OCTAaTOYHOH BOABl B peaJbHEIX ITOPOAAX-KOJJIEKTO-

3aBHCHUT OT CBOHCTB NOpOJ, HedTH, raza ¥ BOABI, a TaKxKe OT
BUH QopMHpOBaHHA 3ajiexell. B nuTepatype uMelorcs yKasa-
Ha TO, YTO BeJMYMHA ky B NMPOAYKTHBHHIX IIacTax KoJsebJeTcst
[€CKOJIbKHX NPOLeHTOB 10 35—55 % u GoJee, cocTapiass B 6OJb-
cTBe KoustekTopos 20—30 %. '

MPOHHULUAEMOCTb NOPO-KOJIJIEKTOPOB '

JHHI2eMOCTb — 3T0 (GHJIbTPAIHOHHOE CBOHCTBO KOJIJIEKTOpa, Xa-
Tepusyolllee ero cnocoGHOCTH NMPONyckaTh HedTh, ra3 U BOAY.
OJIIOTHO HENPOHHIAeMBIX NMOpox HeT. OQHAKO MpPH TeX CpaBHH-
bHO HHM3KHX Iepenajax MAaBJeHHs, NPH KOTOPHIX MPOHCXOJAHT
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pa3paGoTka HeTAHBIX H ra30BbIX MECTOPOXKAEHHH, MHOTHE MOPOAE
NpaKTHYECKH HENPOHHLAEMBl N5 KHAKOCTell M rasoB. MMmenHo Ta
KHe MOPOABLI OTHOCATCA K HEKOJIJIEKTOPAaM HJIH HENPOAYKTHBHHIN
KojaekropaM. Ilo naGopaTOpHBIM HaHHBIM, JHAMETPH INOAABJAIO
ero GOJIBIIMHCTBA MNyCTOT HedTerasocoaepxalyx KoJJIeKTOpOl
6oablie 1 MKM.

B mpouecce paspaboTKH HedTSHBIX M Ta30BHIX MECTOPOXKIEHH]
B IIyCTOTHOM MHPOCTPAHCTBE IMOPOA HPOHCXOIHT (QUIABTPALUS KHJA
KocTed, Ta30B HJM HX cMeced. B nociaenHem cayyae mnpouunae
MOCTb OJHOH H TOH 3Ke MOPOABL IJis KaKOH-JMHGO COCTaBJAOLIE]
cMecH, Ha3biBaeMoH ¢a3oil (HedTH, rasa HJAH BOABI), 3aBHCHT O
KoJM4ecTBa H KayecTBeHHOro cocraBa Apyrux ¢as. Ilostomy nu:
XapaKTEePHCTHKH IPOHHUAEMOCTH HedTera3ocofepkallux IMOpo
BBeJ€Hbl NMOHATHS abcoMOTHOH, $a30Boil (3hdeKTHBHON) H OTHO
CHTeJIbHOH ITPOHHIIaeMOCTeH.

A6coaroTHAR NPOHUYAEMOCTs KCTOJb3yeTCsl Ansi oblilelt Xapak
TEPUCTHKH 3TOro cBoficTBa nopopabl. Ilox abconoTHON mpoHHIIae
MOCTbIO NOHMMaeTcsl MPOHHIAEMOCTD, ONpefeseHHAss NPH YCJIOBHY
YTO MOpPOAA HacHEeHa OJHODAa3HBIM (IIHAOM, XHMHYECKH HHEpT
HbIM TIO OTHOULIEHHIO K ‘He#. Il ee OleHKH OOBLIYHO HCMOJB3YIOTC!
BO31yX HJIH ra3, Tak Kak (QH3HKO-XHMHUECKHE CBOHCTBA KHAKO
CTeH OKa3blBAalOT BJHSIHHE Ha NPOHHLAEMOCTb MOPOALI. BeauuuH:
abcoMIOTHOH MNMPOHHIAeMOCTH BhIpa)Kaercss KO3(pQHLUHEHTOM MpPOHH
LaeMOCTH Ryp.

3HaveHHe KoaddHUMEHTa NMPOHHLAEMOCTH B J1a6OPATOPHBIX YC
JIOBHAIX OOBIYHO OMNpeJesieTcs MO KEePHY Ha OCHOBE JIHHEAHOro 3a
KoHa ¢uabTpauun apcu

v = Q/F = (kap/u) (Ap/AL), (1.2

rie v — cKopocTtb GuaAbTpauud;  — O06beMHBIH pPacXOX MKHIKOCT
yepe3 o6pasery B eIHHHLY BpeMeHH; F— mjouanbs QuiAbTpanu
(nonepeuyHoro ceuennsi ob6pasua); p — BA3KOCTb MKHUAKOCTH; AP —
nepenaj AaBJjeHus;; AL — gnuna obpasua.

B 3TOoM ypaBHeHHH CMOCOGHOCTH TMOPOIHI NMPOMYCKATH MHIKOCT
H ra3 Xxapakrepusyercss KOI(P(MHUHEHTOM TMpONOPLUHOHAABHOCT
Rup, KOTOPHIA U HasbiBaeTcss KO3Gh(HUUHEHTOM NpoHUIlaeMocTH. I1p
U3MepEeHHH NPOHHIaeMOCTH MO Tra3y MOJb3YITCH (PopMyJoH, Moy
yeHHo#t u3 (1V.24):

knp = (QenrALY/(ApPF), (IV.2!
rae Qp — o6beMHBIl pacxoi rasa, NpHBEZEeHHBIH K cpelHEMY Jakr
JIEHHI0O W cpefHell TeMmmeparype rasza B obpasie.

B Mexnyunaponnoi cucreme enunun (CH) 3a eauHuny npoHu
LaeMOCTH NpPHHHMaercsl NMPOHHIIAEMOCThL TaKOH MOpOABl, MpH (UL
TpauuK Yepe3 obpasell KoTopo# miaomaznpio 1 M2, mauHoit 1 M
nepenafe paeJjenusi 1 [la pacxonx xuiakoctu BsisKocThio 1 Ila-
cocraBasier 1 wm3/c. PasmepHocTh emnnHunbl — M2 DH3HUECKH
CMBICJI Pa3MEPHOCTH kgp (MJolIajab) 3aKAOYaeTcss B TOM, 4TO IIPC
HHUIaeMOCThb XapaKTepH3yeT<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>