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AAS TTIOSICHEHHS CIIOCTEPEeKYBAHUX Y NIPUPOAIL BIAHOIIIEHB ITOTYKHOCTI KOMIIETEHTHOTO 11apy
AO AOBXXKMHU CKAQAKHM 3aCTOCOBAHO MIAXIA, B OCHOBI SIKOI'O AEKUTH IIPY’KHOIAACTUYHUU OIUC
BUTHHY Ta B IKOMY AAS MOAEAIOBAHHHS BUI'MHY BAUKOPHUCTAHO AOTHUYHHUU MOAYAB Aedopmariii.
BBepeHO IpUIYIEHHS IIPO OAHOYACHY 3 BUTMHOM BTPATy MIITHOCTI BMICHOIO CEPEAOBUING, Ha
OCHOBI SIKOTO AQHO IIPUB'3KY AOBKMHM CKAAAKHU 3@ TANOMHOIO, SIKa BPaXxoOBYy€E BIAUB KOHTPACTY
BAQCTHBOCTEH IIapy Ta BMicHOTO cepepoBuina. OIiHEHO BEAMYHHY AOCKAAATACTOTO AedopMy-
BaHHS, K& BUSBASETLCS 3iCTABHOIO 3 NIPY>KHOIO AedhopMaliieio ripcbkux nopip. O6I1pyHTOBaHO
POAB KPUTEPIIO BIAHOCHOI IOTY’KHOCTI y BU3HAUEHHI YMOBHU IIPOSBY PI3HUX (POPM BUTHHY Ta
PO3AOMHO-IINACTAYHOI'O Ae(POPMYBAHHA.

Buckling —strength approach is proposed for outline correlations between thickness and
foldlength of the competent layer in naturally occurring folds, which is based on elastoplastic
description of buckling in which the tangential modulus is used for nonelastic stage of defor-
mation. Assumption of contemporary folding of layer and destruction of medium is introduced,
which allows to obtaina link between depth and foldlength with layer/medium property con-
trast counting. Valuation of prefold deformation is made, which is fined compareable with
elastic-scale deformation of rocks. Refference thickness as a criterion of different modes of

buckling against faulting-plastic mode deformation of competent layer is regarded.

Beepenune. QopMbl BO3HUKAIONEN CKAAAUA-
TOCTHA OOYCAOBAEHBI BO MHOT'OM CBOUCTBAMU CAO-
HMCTOro pa3pesa. B 4yacTHOCTH, AAMHA BOAHBL CKAQ-
AKU m3ruba A (“3MepsieMasi BAOAL CAOsi) 3aBH-
CHUT OT MOIIJHOCTU KOMIIETEHTHOTO CAOS i, BCAEA-
CTBUE 4Yero HaAWuMe PA3AWYAOIIUXCs IO MOII-
HOCTH U30AMPOBAHHEBIX CAOEB MOJKET IIPUBOAUTH
K CKAGAYaTOM @aHM30TPOIINN — BO3HUKHOBEHUIO
CHCTeMbI Pa3HOMACIITaOHBEIX CKAGAOK B CAOUC-
ToM makete [['3oBckui, 1964; Ilataraxa u Ap.,
1974; Beaoycos, 1986] (puc. 1, a, puc.2, 6, I1pu-
AOKeHHe). B 000CHOBaHUU TaKOU 3aBUCUMOCTH
TPAAULIMOHHO MCIIOAB3YIOTCS YIPYTUAM (DiAepa)
u Bsa3kuM (M. Buo) [Biot, 1961] moaxoAb! K omu-
CAHMIO U3TrNOHOU HEYCTOMYNBOCTA OAMHOYHOI'O
CAOSI TIOA AEMCTBUEM IIPOAOABHBIX CKUMAIOITUX
cun [[lataraxa m ap., 1974; DepxyreH u Ap.,
1974]. I'lepBblif cTaBUT U3TUO B 3aBUCUMOCTD OT
HaIpS>KeHUW, BTOPOU — OT KOHTPACTa BA3KOC-
Tel CAOS U BMelljarolnel cpeAbl. PanHee 0600-
1leHNe AQHHBIX 110 OTHOIIEHHUIO AAMHBI BOAHBI K
MOIIJTHOCTU CAOSI ITPUPOAHBIX CKAAAOK II0Ka3aA0
[Currie et al., 1962], 4TO BeAMYMHA €ro BLIAEPIKU-
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BaeTCs B AMana3zoHe 27—32, 94TO SIBUAOCH XOPO-
IIMM COOTBETCTBHEM TeOopum Ouaepa. B mocae-
AVIOIINX UCCACAOBAHUAX OBIAU IIPUBEAECHBI IIPU-
MepBI CKAGAOK CO CHUPKEHHBIMU 3HAQUEHUSIMU OT-
uomrenust A/h po 10—11, a B HEKOTOPBIX CAyYa-
sax — A0 7—4 [Sherwin, Chapple, 1986; Ilata-
Aaxa u Ap., 1974]. Takue COOTHOILIEHUS AEAQIOT
npoOAEMaTUYHBIM IIDUMEHeHNe 00enuX TeOpUuH,
TaK KaK B CAydYae YIPYroro KpUTEpUs AAST HUX
TpeOyeTcs HePEeaAbHO BBICOKOE HAIPsKeHUe, a
B TEOPUHU CKAGAKOOOpa3oBaHusa buo oHU IpuBoO-
AAT K YPE3BBIYaiHO HU3KOMY OTHOIIEHUIO BSA3-
KOCTeM BMeIaiollel Cpepbl U CAOSI, HEAOCTATOY-
HOMY AAST IOAAEPIKaHUS POCTa CKAAAKHU [Sherwin,
Chapple, 1986; I'Tataraxa u ap., 1974; Schmalholz,
Podladchikov, 1999]. AAs mpeopOAeHUST 3TOTO
IIPOTUBOPEUUsT OBIAU IIPEANOIKEHBI Pa3sAUUHbIE
nx mopudukanuu. OcTaBasCh B paMKaxX BI3KO-
ro npuOAMIKeHUsI, aBTOPHl paboThl [Sherwin,
Chapple, 1986] pomyckalOoT BO3MOKHOCTEL 3Ha-
YUTEABHOTO AOCKAQAUYATOI'O OAHOPOAHOTO YTOA-
IIIeHUs CAOSI U COOTBETCTBYIOIlee yBeAWUeHHe
OTHOIITeHUs A/h, 9TO AO HEKOTOPOU CTEIeHH I10-
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3BOASIET YBEAUYUTH KOHTPACT BA3KOCTU. XOTH B
HeKOTOPBIX Aa0OOPATOPHBIX 3KCIIEPUMEHTaX yAa-
eTCs IIOAYUYUTb AOCKAQAUATBIN 3Tall OOlIero co-
KpameHusa A0 25% [/AebepeBa, 1976], HeT np4-
MBIX YKa3aHMUHN Ha TO, UTO CTOAb 3HAUUTEABbHOE
OAHOPOAHOE YKOPOUeHHe KOMIIETEHTHOT'O CAOS
BO3MOJXHO B npupoae. B pabore [Schmalholz,
Podladchikov, 1999] paccmaTpuBaeTcss IpuOAU-
JKeHMe BA3KOYIPYyroro u3ruba, B paMKax KOTO-
pOTO IOAYYEeH OOOOIIAIONINY KPUTEPUN AAUHBI
BOAHBI CKAQAKH, YCTAHOBAEHBI TPAHUIILI IPUMe-
HUMOCTHU KPUTEPHUEB YIPYTOrO U BA3KOI'O TUIIOB.
E.N.TlaTtaraxa c coaBTopamu [[lataraxa u Ap.,
1974] moABeprAM COMHEHUIO IIOAXOA C TOUKM 3pe-
HHUS BBICOKOW BSI3KOCTHOM KOHTPACTHOCTH, IIO-
AUEpPKUBasg BBIBOA O CPAaBHUTEABHOM OAHOPOA-
HOCTHU TTOPOA, KaK 10 BA3KOCTHLIM, Tak U 110 YIPY-
ruM cBo¥ictBaM. MiMu pazpaboTaHa TeopHus AO-
MUHUPYIOUeN AMAWHBL BOAHBI B paMKax 3Hepre-
TUYeCKOM ITIOCTAHOBKU 3aAa4UU, BKAIOYAIOIAs I'i-
IOTe3y HOTepU IPOYHOCTU CKAAbBIBaHUEM IIpU
3aposkpeHUU usruda. [Ipepraraemast cTaThs Ta-
K)XXe CAepyeT AQHHOMY IIPEANIOAOKeHUIo. B ee
OCHOBE AEKUT pPa3BUTOE B TeXHUUYECKON MeXa-
HUKe ONMCaHue u3ruba yIpyromAacTUYeCcKOTO
crep>xHa [Boabmup, 1967; I'lanoBko, ['ybaHoBa,
1987], B KoTOpoM AehOpPMHUPOBAHUE 3a TPEAEAOM
YIIPYTOCTH OIIPEAEASIETCS C IIOMOIIBIO KacaTeAb-
HOTro MOAYASl AecpbopManiuu. BBepeHMe mpeanio-
AOKeHUs 06 OAHOBPEMEHHOM C U3TM00M AOCTH-
KeHUU NpeAeAa IIPOYHOCTH BMellarolel cpe-
ABL TIO3BOASIET YBSI3aTh AAUHY CKAQAKHU C MeXa-
HUUYEeCKHU OIIOCPEAOBAHHBIMU CBOUCTBAMU I'€OAO-
TUYeCKOI'o pa3pes3a — FAYOHHOM AepopMUpPOBa-
HHS ¥ COCTABOM IIOPOA,

KonTpoaupyiomias poAb MOITHOCTH CAOS BBI-
XOAUT 3@ PaMKHU TOABKO M3THMOHOTO ITOBEAEHUS.
M. B.T'30Bckuti [['30BCcku#, 1964], paccMoTpeB Ko-
AWYeCTBeHHBIe KPUTEPUU BO3HUKHOBEHUS CKAA-
AOK, 0003HAUUA MOITHOCTb CAOS B KaueCTBe OC-
HOBHOTO IlTapaMeTpa, PasjpeAsIollero MposiBAe-
HHe YIIPyroro U3ruda U BI3KOIAACTUYeCKOro I10-
BEeAEHUSI NIPU IIPOAOABHOM cyKaTum. CoraacHO
B.B. BeaoycoBy [Beaoycos, 1986], cyiiecTByeT
KPUTHUYECKasl TOAILIMHA CAOS C OIIPEeAEAeHHBIMU
(pH3HMUYECKUMU CBOMCTBaMH, IPEBHIIIIEHNE KOTO-
POl HIPUBOAUT K PA3AOMHO-IIAQCTHUUYECKOU Ae-
dopmaruu BMecTo udruba. OpHa U3 3apay Ha-
CTOAIIeN CTaThU — AAQTh KOAWYECTBEeHHOe 000C-
HOBaHUe TaKoro mnepexopa. [TokazaHa BO3MOXK-
HOCTb OAYUUTH KPUTEPUN IIPOSBACHUS Pa3Ao-
MHO-TIAQCTUYECKOTr0 Ae(POPMHUPOBAHNS B BUAE OT-
HOCUTEABHOM KPUTHUECKOU MOITHOCTU CAOS, IIPU
KOTOPOM BO3MOXKEeH OAMHOYHLIN u3rub. Tem ca-
MBIM B PaCCMOTpPeHUE YCAOBUM Pa3pyLIeHUT AN
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CAOUCTOM CpeAbl KpOMe YPOBHS HalIPSKeHUN Tak-
>Ke BKAIOYaeTcs lapaMeTp THOKOCTH CAOEB.

OTHOCHUTEABHAsT MOIHOCTh KOMIIETEHTHOIO
CAOSI KaK KpuTepuil m3ruda m yCAOBHE Iiepe-
X0Aa K Pa3AOMHO-IIAQCTUYECKOMY AehOpMUPO-
BaHMIO. B onpepeneHun ynpyroro usruba, cae-
AyIOIlleM K3 ypaBHeHUs DWAepa AAT HMAEaAbHO-
IO CTEP>KHS, CBA3b AAWHBI BOAHEI CKAQAKH C MO-
ITHOCTBIO OAMHOYHOTO CAOS AQETCS AQeTCS CAe-
AyroniuM obpasoM [Benaoycos, 1986]:

A =mh %(1—\)2)_ (1)

rae 6 — HaupskeHue, E — moayab IOHTa, v —
koaddunuent Ilyaccona. I'lpoperaHHOe paHee
HUCCAEAOBAHUE NMIPUPOAHBIX CKAGAOK OAMHOYHO-
ro (AOMHMHUPYIOIIEro) KOMIETEHTHOTO IIAACTa
[Currie et al., 1962] moka3zaro xopolilee COBIIa-
AeHUe C IpeAcKa3aHnueM Teopuu (puc. 1, 6). Co-
OTBETCTBYIOIINE TOUYKU CKAAAOK, BEIHECEHHEIE B
KOOPAUHATAX AAMHEI BOAHBI M MOIIHOCTU CAO4,
AQNIIPOKCUMUPYIOTCSA CepUel NPAMBIX (B AOTa-
pudmMUIecKOM MaclITade), OTBEUYAIOIUX KOHC-
TaHTaM 0e3pa3MepHOTO HaNpsSKeHus 6/E B UH-
TepBare 0,005—0,02. BeIAO caAeAaHO TPEATIOAO-
xenue [Tepkor, Lly6ept, 1985], uTo nmoayuae-
MBIe TaKUM OOpa3oM yCTOUYWBBIE YPOBHU Ha-
NPSKEHUMN SABAAIOTCA OAU3KUMU K CPEAHUM
IIpeAeAaM MPOYHOCTU IIOPOA B OCAAOYHEIX Oac-
cerHax. AAS MAOCKOTO HANPSI)KEHHOI'O COCTOSI-
HUS [IPU IPOAOABHOM C’KAaTUM BeAUYWHaA Oe3pas-
MEPHOT0 HAIPSKEHUsI COOTBETCTBYET YIIPYTOU Ae-
dopmarym [Tepkor, Ly6ept, 1985]. CaepoBaTenn-
HO OAYYEHHBIU UHTEPBAA OTBeYaeT AMAIA30HY
yopyrou AepopManuy rOPHBEIX IIOPOA U AOITYC-
KaeT MHTEPIpPeTAaluIi0 CKAGAYaTOCTU MU3ruba B
NPUOAVIKEHNU AMHEWHO-YIIPYTOTO TeAQ.

AobOaBAaeHUE K YKA3aHHBIM U3MEPEHUSAM AQH-
HBIX IO Me30- U MUKPOCKAapaKaM ¢ h<0,1Mm u
A<1M, B3ATBIM U3 OITyOAUKOBAHHBIX MaTEePUAAOB
(cm. ITpuroskeHme), HOKa3bIBaET (CM. puc. 1, 0),
YTO ANIIPOKCHUMHUPYIOIHe UX 3HaueHus 0e3pas-
MEepHOI'o Hamps>kKeHUs Bo3pacrtaroT Ao 0,1—0,2
U Oonree. OTU BEAMUYHUHBI YKA3bIBAIOT Ha MIPOSB-
AeHUe u3ruba 3a IpepeAOM YIPYTOCTH, OAHAKO
AEUCTBUTEABHASI BEAMUYUHA AOCKAAAUATOU pAedo-
pMaluy IIpu 3TOM CTaHOBUTCS HEOIIPEAEASHHOM.

B panpHeleM OyAeM MCIIOAB30BATh YPaBHe-
Hue (1) B BUpAE

1=2%0-v2), B

rae | — AAMHA CAOsL, n=2l/A — M3TUOHOE YKC-
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Ao. COOTBeTCTBYIOIIE YPAaBHEHUIO (2) KpUBHBIE
(puc. 2, a) cBI3BIBaAIOT KpUTHUECKOe 6e3pa3Mep-
HOe HaIpssKeHUe 6/E U OTHOCUTEABHYIO MOIII-
HOCTb cAost h/l nipu n=1,2,... OBAaCTh Auar-
pPaMMEL € n>1 COAEPIKUT YCAOBHS, IPK KOTOPBIX
TIepPBUYHBIY IIPOAOABHBIN U3THO HEBO3MOJKEH.
YcTraHaBAUBas HEKOTOPYIO IIPEAEALHYIO Ae-
dopMarmio, HaXOAUM TOUKH IepecedyeHus mps-
Mol 6/E = const ¢ KpUBBIMU U3TrMOHOM HEYCTOM-
yuBOCTU n = const. [Toryyaemble IIpu 3TOM 3Ha-
YeHUd OTHOCHUTeALHOH MomrHocTu h'”/1 andg 1e-
ABIX 3HaUeHUY n>1 XxapaKTepu3yoT KOMIIETeHT-
HBIM CAOU U UMEIOT C KPUTUIECKOU BEAWUMHOM

K"/l oTHOIIeHUSs, KpaTHEIE 7, T.e. 0603HAYAIOT
h(3)

O
YMCAO M3THUOOB (HAIpUMep, 7 / 7
COOTBETCTBYEeT BBEIBOAAM TPAAUIIMOHHOIO OIIU-

CaHMS CBSI3U AAVHBI BOAHBI K MOLIHOCTH (ypaB-
HeHue (1)). B mpaBoi 4acTu AAS BCEX CAOEB C
h'/1>h"/1 nsru6Hoe HanpsKeHUe He GYAET AO-
CTUTHYTO U HauOOAee BEPOATHBIM AASI HUX Oy-
AEeT Pa3BUTHE PAa3AOMHO-IIAACTUYECKOU Aedop-
MallU¥d COBMECTHO C HEKOMIIETEHTHOU TOAIIEH.
TUNUYHBIM BEIpA)KEHUEM Ae(POPMUPOBAHUS CAO-
WCTOM CpeABbl B 3TOM COCTOSIHUM SIBASIETCS Pas3-
BUTHE QCUMMETPUYHEBIX CKAGAOK, PAEKCYD, IIPU-
YPOUYEHHBIX K Pa3AOMy, MeXaHu3MaMu oOpaso-
BaHMUs KOTOPBIX MOTYT OBITh IINACTUYECKUM U3-
AOM, IPUPA3AOMHOE BOAOYEHME, a TAK’Ke IIPO-

=3), uTO

1@

AOABHO-IIOIIEPEYHBIN U3TUO Ha YPOBHE OTAEAL-
HBIX cnroeB [[latanaxa, 1981; I'maTos, ['oHuap,
2004; T'oruap, 2008]. M. B.I'30BCKU BEIAEASIA Ta-
KJKe AASL 9TOTO CAyYask IPOAOABHOE PaCIIAIOIIM-
BaHue BMecTo usruba [['pomun, 1970].

Takum o6pasoM, IPU IPOYUX PaBHBEIX YCAO-
BHsIX 0Aa30BBIM KPUTEPUEM, OIIPEASATIONIUM CTPY-
KTypHOe BhIpa’keHne AepOpMalliy CAOSI AQHHOM
MAMHEBL — HU3THOHYIO CKAAAYATOCTh UAU PA3AOM-
HO-IIAACTHYecKoe AedopMUpOBaHUe, OyAET OT-
HOIIIeHNEe eT0 MOIITHOCTH K HEKOTOPOM KpUTHUYe-
CKOM BeAMYUHeE /i, OTIpeAeAsoniel BO3MOKHOCTD
OAMHOYHOTO n3TnOa. OTHOCUTEAbHAsT MOIITHOCTD
CAOSI SIBASIETCSI AOIIOAHUTEABLHBIM KPUTEPUEM
MeXaHUYeCKOTO TIOBEASHMS CAOMCTOM CPeAbI, OHa
aAeKBaTHa II0 CYTH NIPUMEHSIeMOMYy B TeXHUKe
TIOHATHIO THOKOCTU CTep>XKHA [['30Bckuit, 1964].
IlpepcTaBAeHHEBIE HA pHUC. 2, 6 0Opa31bl KPUBO-
PORCKUX >KEAE3UCTHIX KBAPIIUTOB AeMOHCTPHU-
PYIOT BBIIIOAHEHHE KPUTEepPUs OTHOCHUTEABHOM
MOIITHOCTH B Itpupoae. Mx aedopmanusa obycao-
BA€HA COKpaAllleHWeM CAOEB 3a CUeT BpallleHUs
B Oeperax 30H AMHEWHOTI'O MAACTUYECKOTO CABU-
ra. Caou, oOAapaIoIIMe MOBBIIIIEHHOM JKeCTKOC-
TBIO, PearupyioT Ha CXKaThe M3TUOOM UAM pas-
pylIeHHeM IIpU IOAYMHEHHOM TedueHUHu. AAMHA
IIOABEPraeMbIX CKATHUIO CAOEB B Ka’KAOM CAY-
Yae MOCTOSHHA M OTPEAEASTeTCS UCXOAS U3 IIH-
PHUHBI IOAOC CABUTA: AASI IIePBOTO oOpasiia oHa

10" |

10|

i AN l - | -

1o 10 1 1 1 10’ 1 e
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Puc.1. 3aBUCHUMOCTb CKAGAYATOCTH IIPOAOABHOTO HM3ruba OT MOIITHOCTA KOMIIETEHTHOI'O CAOSl: @ — AWCTapMOHUYHAs
MeAKasl CKAQAUaTOCTh B obOpasle OapuT-carepUTOBOM DPYyABI, IIpeTeplieBIIel KOHTAKTOBBIM AWHaMOMeTaMOp(U3M (IO
I'.B.T1laTtanaxa); 6 — COOTHOIIIEHWE MOIIHOCTU CAOSI M AAMHBI BOAHBI IIPUPOAHBIX CKAAAOK (I — mo aaHHbIM [Currie et al.,
1962], 2 — Ha ocHOBaHHU OOpPaOOTKH OIYOAMKOBBHIAHHBEIX MaTepuaroB E.l.Tlatanaxu, I'.B.Ilatanraxa, B.M.I'pomuna,

B.A.AykbanoBa (cMm. Ilpunrosxenue)). ITokasaHbl M30AMHMU PaBHLIX 3HaueHWM Oe3pa3MepHOro HaIpsoKeHUs: O/E.
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Puc.2. PoAb OTHOCHUTEABHOM MOLIHOCTH CAOSI B MEeXaHHMKe M3rmba: a — AMarpaMMa (popM yIpyroro msruba, CBSI3BIBAIO-

masg OTHOCUTEABHOE KPUTHYEeCKOe HampsoKeHne (OHAepa) ¢ OTHOCHTEABHOHN MOIIHOCTBIO KOMIIETEHTHOTO CAOsd. Kpusble
COOTBETCTBYIOT YPABHEHHIO (2) M OIPEAEASIOT M3TMOHYIO PEeaKIMIo C YMCAOM HM3rmba n=1,2... IpU AOCTH)KE€HUH KPHUTH-
YeCKOro HamnpsDKeHHs; 0 — wu3rnbHasg M Pa3AOMHO-TIAGCTHYeCKas AedopMarys B JKEAe3WCTHIX KBapIUTaX; B — ee
MHTEpPIpeTaliss Ha OCHOBE AMArpaMMbl OTHOCHTEABHON MoijHocTH (B). BykBamu a, b, ¢, d, f u g oTmMeueHBl HCCAepye-
MBble CAOM KBapI[UTa M COOTBETCTBYIOIIME WM BEAMYMHBI OTHOCUTEABHOW MOIIHOCTA Ha AMarpamme. B mpeaenrax caoes
a 1 b NpoOHyMepOBaHBI CKAAAKM M3rm0a, OOYCAOBAEHHBIE IIPOAOABHBEIM C’KaTHeM (I — TIOAOCHI CABUTA, 2 — MHKPOpas-
PBIBBI); I' — AMAarpaMMa, CBsI3BIBAIOINas Oe3pa3MepHOe HaIpsiKeHHe C OTHOCHTEABHOM MOIHOCTBIO OAMHOYHOTO M3THba.
BrIpeneHEI IIOAST 3HAUYEHHM, COOTBETCTBYIONIUMX AAHHBIM [Ipunroxkenus (I) m pabote [Sherwin, Chapple, 1968] (II). 3a-
IITPUXOBaHa O0OAACTh AMHENHO-YIPYToro AehOpPMHPOBAaHUSA.
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cocTaBAsieT [; = 55 MM, AAST BTOPOTO — [, = 15MM.
B nmpeaenaax moaoc cpABura oOpasyroTcs B OCHOB-
HOM CTPYKTYPHI Pa3pylleHns 1 aCUMMeTPUYHbIe
CKAGAKH, OAHAKO KOMIIETEHTHBIMU IIPOCAOSIMU
nepsoro oopasna c)OpMHUPOBAHBI CUMMETPUY-
HBIE CKAAAKHU M3TUOQ, 0OYCAOBAEHHBIE IPOAOAB-
HBIM ckaTueM. B caydae cros a (h/1,=0,032) Bo
BHYTPEHHEN Y4aCTU IIOAOCH CABUTra OOpa30BaHBI
TPU TaKye CKAAAKM (n=3), B caydae cros b (h/l, =
=0,047) — ABe CKAQAKHM U, COOTBETCTBEHHO,
n=72. Onnpasch Ha IOAyYeHHbIe BEeAUYUHEI 1/,
UM 4HCAQ M3THOOB ABYX CAOEB IIepBOro oOpasla
B IIOA€ AMArpaMMEl Ha IIepecedeHun C COOTBET-
CTBYIOIIMMM KPUBBLIMU IIOAYYaeM COOTBETCTBYIO-
e YPOBHU IIPEAEABHOU AedopManuu, KOTO-
pbie coctaBAagioT 0,03 ansg croa a u 0,023 ana
caod b (puc. 2, B). OpHAaKO OYEBUAHBIM TpebOBa-
HUEM SBASIETCS YCAOBUE PABEHCTBA UAU OAM-
30CTU 3HAUYEHUU € AAS COCEAHUX cAoeB. [ToaTo-
My IpUMEM B KadeCTBe OOILIero 3HayeHus
6/E=0,025, mpu KOTOpPOM 4YMCAa U3TMOOB OKa-
3BIBAIOTCSI ADOOHBIMHY, UTO HE IPOTUBOPEYUT Me-
xaHuke usruoda [[Tonos, 1986].

KomMmneTreHTHBIE CAOU KBapIiATa BTOPOro o0pa-
31a (¢, d, e, f 1 g) UMeIOT HOBBIIIEHHbIE 3HAUYEHUS
OTHOCHUTEALHOM MOIITHOCTH — B OCHOBHOM /,/1,>0,1
— U eCAM OPUHSATH AT BTOPOTO 00pasiia B Kaye-
CTBe CpeAHeM OIpPeAeAeHHYIO BBIIIEe BEeAWYUHY
OTHOCHUTEeABHOTO Hanps>kenus 0,025, To TOUKY Iie-
peceuenust AUHUM h;/l, ¢ OTBedaromen eu Mps-
MOM OKAa3BIBAIOTCS B IIOAE PA3AOMHO-IIAACTHAYEC-
Kou pepopmanuu. VICKAtOUeHMEM ABASIETCS Hau-
OoOAee TOHKUU NPOCAOH d, OTHOCUTEABHEIN IIPEA-
€A IIPOYHOCTU AAST KOTOPOT'O AOAKEH OBITh He BBIIIIE
0,005, yTo MOKeT OBITH BEI3BAHO OTAMYHEM €r0 110
COCTaBy OT OCTAABHBIX CAOeB. TakuM oOpasoM,
KPUTHYECKasi OTHOCUTEABHAsT MOITHOCTD AASI ABYX
06pastos cocrasaser h'/1=0,1, a ypoBeHb TIpeA-
mecTByromen pedopmanuu €=0,025 rosopur o
TOM, 4TO U3THUO MPOU3OIIEA Ha CTAUU YIIPYTOTO
2e(opMUPOBaHNUS.

Bropoi oOpa3sel AeMOHCTPUPYET MHOroo0pa-
3ue hopM pepopManii KOMIETEHTHBIX IIPOCAO-
€B, HaXOASAIIUXCSI COTAACHO KPUTEPHUIO ITIepexopa
B Pa3AOMHO-IIAACTHYECKOM 30He. Tak, Tpu OAmM3-
KHX IIO0 MOIIHOCTHU CAO4 ¢, f 1 g pedhopMupyroTcs
pasAMYHBIM 00pa3oM: IMepBBIM — IryTeM (hopMuU-
POBAHMS CUCTEMBI B30POCOBBIX Yelryl, CAOH f —
3a CUeT OAMHOUYHOTO pa3AoMa C HeOOABIITNUM IIpU-
Pa3sAOMHBIM BOAOYEHMEM MaTepHard, CAOU ¢ 00-
pasyeT XOpOIIIO Pa3BUThIE ACUMMETPHUYHbBIE CKAA-
AKH, COIIPOBOKAQEMBIE TIOAYMHEHHBIM Pa3PhIBHBIM
CcMellleHreM. ODTO YKa3blBaeT Ha HaAW4YUe AOIIOA-
HUTEABHBIX (DAKTOPOB, BAUSIOIIMX Ha XapaKTep

(hOPMUPYIOIINXCS CTPYKTYP CHKATHS.
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M3rub 3a npepeaoM ynpyrocru. B xoape pa-
ABHEUIIIero aHaAnu3a AQHHBIE O CKAAAKAX ITPEeA-
CTaBASIFOTCSI B KoopauHaTax 6/E — h/f, tae f —
AVHA OAMHOYHOTO m3ruba, uaMepsieMasi BAOAb
crosg. C moMombio KpuBol n=1 ypaBHeHu: (2)
Ka’kKAOMY 3HaUe€HHIO OTHOCUTEABHOM MOITHOCTH
CTaBUTCS B COOTBETCTBHE TpebyeMoe AAT OAU-
HOYHOTO mM3rnba 6Ge3pazMepHOe HalpsKeHUe
(puc.?2, r). TunuuHble 3HaYEHUST OTHOCUTEABHOMN
MOIITHOCTH, KOTOPBIE OTBEYAIOT TPUPOAHBIM CKAQ-
AkaM (cMm. puc.l1, 6, puc.2, 0, [lpunroxxkenue,
puc. 1T1), cocraBasitoT nHTepBaa ot 0,05 po 0,3,
MEHBIITUM 3HAaYeHUSIM KOTOPOTO — IIPUMEPHO A0
0,13 — COOTBETCTBYIOT CTPYKTYPhI, 3aA0KUBIIIH-
ecs Ha dTalle yIpyroro AoedbopMupoBaHnus. B aTtom
CAydYae BHITTOAHSIETCS YCAOBUe JWAepa U BO3HU-
KaloIasi CKAaAKa COOTHOCHUTCS C ITapaMeTpaMu
AecbopMUpOBaHUSA B TPAAUIIMOHHOM BUAe (2),
HCITOAB3YIOIIEM MOAEAB YIIPYTOCTH. BrlpaskeHne
(2) HEe AeUCTBUTEABHO B OOAACTU 3a IIPEAEAOM
YIIPYTOCTH (ITPOIOPIIMOHAABHOCTH): KaK CAEAY-
eT U3 puc.3, 6, C yBeAueHHeM OTHOCUTEABHOU
MOIITHOCTH 3UAEPOBBbIE KPUTHYECKUE HaTIpsiKe-
HUSI YBEAWUYUBAIOTCS DKCIIOHEHITUAAbHO, OBICT-
PO AOCTHTasi 3HaUeHUM, KOTOPhIe He BHIAEPIKU-
BAIOTCSI TPUPOAHBIMU MaTepUaAaMU.

AAsT omMcaHUsT HEYCTOMYMBOCTHU TIPU HEYT-
pyroM IOBEAEHUU B CTaThbe 3a OCHOBY IPUHST
npeproskeHHBIH @. OHreccepoM (B KoHIle XIX B.)
TTOAXOA, KOTOPHIA 3aKAIOYAETCsl B MCIIOAB30Ba-
HUU TaHTEHITUAALHOTO MOAYAsi E,=dc/de mpu-
MEHUTEABHO K JKCIIEPUMEHTAABHBIM KPUBBIM
AedopMUPOBaHUg MaTepruaroB [Boabmup, 1967,
IMTanoBko, I'ybanoBa, 1987] (cMm. puc.3, a). Tak
Kak (popMa MCKPUBAEHUS IIPU KPUTUIECKUX Ha-
IPSIKEHUSIX, TPEeBBIIAIONNX MIPEeAEeA YIIPyToC-
TH, OCTaeTCsl HEM3MEHHOM, COOTBETCTBYIOIee
ypaBHEHNEe OAMHOYHOTO M3rmba OTAMYAEeTCS OT
(2) TOABKO 3aMeHOU MOAYASL YIIPYTOCTH KacaTe-
ABHBIM MOAYAEM:

Ansa onmcanusg AeOPMUPOBAHUSA B KOOPAU-
HaTax «HaupsokKeHne — pedopManusa» B o0LeM
BHAE MOJKHO IIPUMEHSITh 9MINPUYECKYIO PYHK-
nuto C.I1. Tumomnrenko [Bsaos, 1978]:

Eo,

c=——"—¢
oy +Ee ' (4)

TAe Gy — MIpepeA TeKydyecTu. BBepeHVE TPOYHO-
CTHOTO IIPUHIIUIA B MOAEAb U3THOHOTrO Aedop-
MmupoBaHusa [[lataraxa u aAp., 1974; Tepxkor,
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Puc.3. K ompepereHnio m3rmba 3a IPEAEAOM VIPYTOCTH: @ — CXeMa pacueTa KacaTeAbHOTO MOAYAS, HOSICHSIOIIAs
TAKXKe CYTh IIPOYHOCTHOTO KPUTEPHS: OAHOBPEMEHHOCTH AOCTIDKEHUS KPUTHYECKOTO H3THOHOTO HAIpPSDKEHHWs O, B CAOe
G, Or — IpepeA TeKydeCcTH cAos; 6 — AMarpaMMa M3ruba 3a IIpepeAoM

U Ipeperd MPOYHOCTH BMeIAIoUIel CPeAB
VIPYTOCTH; B — OJMIHpHUYecKass KpuBasi AedopmupoBaHus (ypaBHeHue (4)). OTMeYeHO COCTOSHUE IIOTepU U3TUOHOMU

YCTOMYMBOCTH, KOHTPOAUPYyeMOe KacaTeAbHBIM MoayAeM Aedopmanuu [Boabmup, 1967; IManosko, I'ybamosa, 1987]; r —
CBSI3b KPUTHUYECKOTO HAIPSDKEHUS C OTHOCHUTEABHOM MOIIHOCTBIO IIPU OAMHOYHOM H3rube, NOAy4YeHHasi Ha OCHoBe (7).

ITpuxoBass AMHHSI — KpuBas OWAepa.

[IyGepT, 1985] nmo3BOASIET NPUBSA3ATHL YCAOBUE
u3ruba (3) K CBOMCTBaAM reOAOTUYECKOTO pa3pe-
3a. [IpeanonaraeTrcst, 9To n3rub KOMIIETEHTHOTO
CAOSI CTAHOBUTCST BO3MOYKHBIM ITPU AOCTUKEHUU
HATPSDKEeHUSIMU TPeAeAa TPOYHOCTHA CPeAbl Ha
ckanbIBaHme. [ToBepeHME TOCAEAHEN MOAEAUDPY-
€TCsl YIPOILIeHHOW AMHEUHO-YIPYTON UAEAABHO
TIAACTUUECKOMN peororuen (cM. puc. 3, a). Aedo-
PMAIVOHHBIN IIPEAEA TAACTUYHOCTU AASI CPEABI
€, OyAeT OAHOBPEMEHHO IMpPeAEABHON AOCKAAA-
JaToU AedpopMaliied KOMIeTEHTHOTO CAOS, OIlpe-
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AeAﬂIOI.LIefI YPOBE€Hb KPUTHUYECKOT'O n3rnOHOTO

Hanpso>KeHud B (3).
PaccumuTriBasi ¢ mcnoab3oBanueM (4) kacare-

ABHBIM MOAYAB B TOYKE TIOTEPU YCTOWYMBOCTH
(cM. puc. 3, r):

2

_do _ Eor

E =2 =
"ot i0T+Esp)§'

IIOAYy4YaeM BbIpa’keHne AAST OTHOCUTEABHOT'O KpU-
THUYECKOT'O HalIPsA>KEeHUA n3ruba

S)
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KPUTEPUH OTHOCUTEABHOM MOIIJHOCTHU U U3TrMBEHO-ITPOYHOCTHOM ITOAXOA ...

E, 6)

IIpaBas 4aCcTb KOTOPOTO COCTOUT U3 CYMMBI AeH-
CTBUTEABHOM U MHUMOU (€;) pedopmanmin. OT-
CIOAQ CHO, YTO Ha AMarpaMMme OAMHOYHOI'O W3-
ruba HIpU NOTepe YCTOMYUBOCTU 3a MPEAEAOM
YIPYToCTU 3HaueHus G/FE, AQIOT 3aBBIIIEHHYIO
OTHOCHUTEABHO AeOpPMAIlMU BEAUYUHY, COAEP-
JKAIIy0 MHUMYIO 4acTb € (CM. puUc.3, B U I).
ITocae mopcTaHOBKU (6) B (3) IOAyYMM OKOHYA-
TEeABHOE BBIpaKeHUe AN KPUTHYECKOU OTHOCH-
TEABHOU MOIIIHOCTU OAMHOYHOTO U3ruda B pam-
KaxX IIOCTaBAEHHOU IPOYHOCTHOM 3aAQ4MU:

o o
ﬁ:g _r 1+7p£ (1_\,2) @
fon\E, or E '

B TpapMOUOHHOU TpUBSI3KE K AAMHE BOAHBI
OHO BBITASIAUT TaK:

2
Eyor

h=mh GP(GTEO +0PEX1—V2)'

B ortanuwme ot (1) 3TO ypaBHEHUE COAEPIKUT
He BEAWYHHY TEKYIIero KpUTUIEeCKOTo M3rnbHo-
TO HAIpSKeHMs, @ KOHCTAHTHI IIPEAEAOB ITPOY-
HOCTU (O; U G,) KOMIIETEHTHOTO CAOSI U CPEAHI,
KOTOpPBIE COBMECTHO C MOAYASIMHU YIIPYTOCTH SIB-
ASIFOTCST KAIOUEM K BBISICHEHUWIO reoMeXaHWuec-
KUX YCAOBUM Ae(DOPMUPOBAHUS.

3aBUCHUMOCTEH OTHOCUTEABLHOU MOIITHOCTH OAU-
HOYHOTO M3THOA OT KPUTHUYECKOTO HATIPSIKEHUST
MAST VIIPYTOIIAACTHYECKOM AepOpMaIy TToKa3a-
Ha Ha puc.3, r. OHa noAydYeHa Ha OCHOBe (3),
TIOACTAHOBKOM KacaTeALHOTO MOAYAS E,, COOTBET-
CTBYyIOIIero AepOpMaliOHHOM KPUBOU puc. 3, B.
Chrepys HaNpsPKeHUIM NIpU HeAnHeNHHOM Aedo-
PMUPOBaHUY, KPUBAS 3TOM 3aBUCUMOCTU AOCTa-
TOYHO OBLICTPO OTKAOHSETCS OT KPUBOU Jiiaepa.
Kak BUAHO, yBeAMYEHHBIM 3HaUYeHUIM h/f Ha
puc.3, B oTBedaeT pedopMalusi B MacIlITa-
0ax, COIIOCTaBUMBIX C YIIPYTOH.

3aBUCHUMOCTh AAMHBI CKAAQAKH OT TAYOH-

rAe P, H — IAOTHOCTB U TAyOHHA, ¢ — K0o3hdu-
LIMeHT BHYTPEeHHETO TPeHUs, T, — ClLelIAeHUe, g
— yCKOpeHHe cBOOOAHOro napeHus. C ero mo-
MOIIIBIO YCTAHABAMBABETCS BaKHas B IIAAHe TeK-
TOHO(PU3NYECKUX TTOCTPOEHUMN CBSI3b POPM CKAA-
A4ATOCTH C TAYOUHON Ae(DOPMHPOBAHUS U IIPOY-
HOCTHBIMM XapaKTepUCTHUKaMHu IIopoA. B omop-
HOM MOAEeAM (TaOA. 1) BEAMUMHEI CIIEIAeHUS Cpe-
ABL I CAOSI, OIIPEAEASIIONINe IIPEAEABl TeKydec-
TH/TPOYHOCTU B (7), pPa3AMUYAIOTCS Ha MOPSIAOK.
MoaAyAb YyIPYTOCTH CPEABl YVIUTBHIBAETCS B OT-
HOIIIEHUHU K MOAYAIO YIIPYTOCTH CAOSI IIOCPEACT-
BOM MHAEKCQa, OTpa’karolero KOHTPaCcT CBOMCTB
CAOSI ¥ BMEUIAIOIIUX ITIOPOA;

E

=,
EO

c ©)
KOTOPBIM MOJKHO Ha3BaTh UHAEKCOM KOMIIETEHT-
HOCTHU. AASI CAOS IPUHAT MOAYAB YIIPYTOCTH KBa-
pma: E=10-10""TTa. Aaree, OCHOBBLIBASChH Ha 3K-
CIIePUMEHTAABHEIX AQHHBIX M MOAEAUPOBAHUU
ynpyrux cBoicTB [Dusnueckue CBOMUCTBA...,
1986], mpeanoaaraeM, 4YTO C TAYOUMHOMN IIPU OA-
HOBPEMEeHHOM IIOBEBIIIEHUEM AABAEHUS U TeM-
IepaTypel OTHoIleHUe (9) AAS paccMaTpHuBae-
MOM Iaphl IOPOA He MEHSIETCH.

N3MeHeHUs OTHOCUTEABHOM MOIITHOCTHU OAM-
HOYHOI'O U3ruda ¢ TAyOnMHOM HauboAee YyBCTBU-
TeABHBI K BapHaluaM UHAEKCA I, HuKHUM 3Ha-
YeHUEeM IOCAEAHEro OyAeT BEeAWUMHA, IIPUOAU-
KarIasacsa K 1, IpeploAaramas CoO4eTaHUs
OAM3KHX II0 YIPYTMM CBOMCTBAM IIOPOA: KBap-
ImeBasd ’KMAA B KBapIUTe, IErMaTUTOBAs XKUAA B
rpaHuTe (THelNcCe), KaAbIIUTOBAS JKUAA B U3BECT-
HAKe U Ap. BepxHee onpepeAnTCS MOACTAHOB-
KOH B (9) KpaHUX BEAHMYUH: AAS MAaTPUKCa 3TO
OyAeT HUJKHHU IIPEeAeA MOAYASL YIIPYTOCTH Iec-
yanukos — E,=510°TIa [['30Bckuit, 1964; Bs-
AOB, 1978], AAT KOMIIETEHTHOTO CAOSI — MOAYAB
YIOPYTOCTA OCHOBHBIX IIOPOA, (rabopo, aAnabdas),
pocrurarormuti 1,2:10" TTa [CripaBoyHUK..., 1969)].
Torpa B KadecTBe MaKCHUMAABHOTO 3Ha4YeHUs

Tadoaupa 1. TaOauna mapaMeTpoOB CAOSI M CPEABI
B OIIOPHOI MOAEAU

HBI ¥ COCTaBa MOPOA. AN OIIPEAEAEHUST BXO- TTapametp Caoit Cpeaa

MSIIIUX B (7) IPEeAeAOB IIPOYHOCTU CAOSI U Cpe-

ABI KCIIOAB3YETCS YPABHEHUE TIPEACABHOTO A- Koappunuent Ilyaccona, v 0.25

dbdepeHInaNBHOTO HANIPSKEHUS, CACAYIOIIee ITAOTHOCTD, P 2650 kr/m>

13 YCAOBUS CKaAbIBaHUSI KyaroHa—Mopa:

y ¥ P YroA BHyTpeHHEro TpeHUs, g 0,6 0,5
o= 2(pgHq +7,) o) Cuemnnenue, T, 1-107, ITa | 1-10° ITa
J1+42 Moayab ympyroctd, E 10-10', TTa | 1-10', ITa
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umeeM i,=24. Bapuaiiuu MHAEKCa KOMIIETEHT-
HOCTHU B YKa3aHHOM HHTepBaAe AQIOT BO3MOJXK-
HOCTBH ONNCATh pa3zHOoOOpasue CKAAAUAThIX U3-
rUOHBIX (DOPM B IIPUPOAE, He BBIXOAS 3a dKCIIe-
PUMEHTAABHO YCTAHOBAEHHBIE PAMKU MOAYAEN
YIPYTOCTU U IOAyYasl IPU 3TOM HEIIPOTHUBOpPE-
YUBBIE BEIBOABI OTHOCUTEABHO FAYOMHEI AehOp-
MHPOBaHU.

IMoayuaemasa cpepHaa KpuBas (npu i.= 10
(puc. 4, a)) cBI3LIBAET TUMIMYHBIE BEAWYUHEI h/f
IIPUPOAHBIX CKAAAOK C UHTEPBAAOM TAyOuH 0—
20KM, 4TO COOTBETCTBYET YCAOBHUSAM BepXHeU
KOpBI OpOreHa MAU AMANa30HY TAYOUH OCap0d-
Horo 6accerita. Kak caepyeT u3 puc. 4, a, MUHU-
MaAbHO BO3MOJKHOE 3HaueHNe OTHOCUTEALHOU
MOIITHOCTU Ha IIOBEPXHOCTH B paccMaTpuBae-
MoM caydae paBHO 0,025. MakcUMaAbHBIN IIPeAen
h/f uMeeT, cKOpee BCEro, TePMOAWMHAMUYECKUH
XapakTep, CBI3aHHBIN C AOCTUKeHUEM Ha COOT-
BETCTBYIOIIUX TAYyOMHAX COAWAyCa IIOPOA, UX
YaCTUYHBIM NTA@BAEHUEM U PeOMOP(MHBIM Helo-
POTOBBIM TeueHHeM, CBOMCTBEHHLIM KaTa3oHe
[TTaTaraxa, 1981]. Aas mopop TpaHUTHO-MeTa-
MOP(MUIECKOTO psAa, IpeTepIeBaloux 4acTu-
YHOe TIAABAEeHHe B YCAOBUSAX aM(PUuOOAUTOBOM
danuu, rayornHa B 20—25KM ABASIETCS BEPOST-
HBIM IIPEAEAOM OCYIIeCTBAEHUS MeXaHu3Ma
yIpyronAacTudeckoro mu3ruba. [ToaTtomy pocTu-
raemas Ha TAyomHe 20kM ot™meTka h/f= 0,32 OAn-

3Ka K IIpepeAy TUINYHOTO AMAlla3oHa A IpU-
POAHBIX CKAGAOK. DTO 3HaUeHHe MOJKeT IIPEOAO-
AeBaTbCS CKAAAKAMU, TAyOWHa (DOPMUPOBAHUSA
KOTOPBIX IO UMEIOIIUMCS IIpu3HaKaM MeHbIIIe
20KM, Kak, HallpuMep, 3TO UMeeT MeCTO B CAY-
Jagx, ONMCaHHBIX B paboTe [Sherwin, Chapple,
1968]. TpakTOBKa TaKUX CUTyallUN B paMKax
IIPOYHOCTHOTO TIOAXOAQ TpeOyeT IOBHIIIEHUS
MHAEKCa KOMIIETEHTHOCTHU (CM. HUJKe puc. 6).

C nmomoIpI0 TpaeKTOPUU PHUC.4, a yCTaHaB-
AUBaeTCsd 3aKOHOMEPHOEe yMeHbIlleHUe MacCIIITa-
0a CKAAAUATOCTH C TAyOmMHOM. Kak caepyeT u3
paccuuTaHHON MOAEAU CKAAAUATOCTH (puc. 4, 6),
CAOM MOITHOCTBIO 1 =5CM Ha TOBEPXHOCTHU CO-
pMupyeT us3rub aanHou 1,5m. ITocaepoBaTeABHO
yMeHbIIIasAch, Ha ypoBHe 20KM AAMHA CKAAAKH
cocTaBUT 16 cM. [TpuuuHOM yMeHbIIIeHUs CKAA-
AOK C TAYOMHOM SBASIETCS POCT KPUTHUECKOTO
U3TrUOHOTO HANIPSI)KEeHHUS IIPOIOPIIMOHAABHO BO-
3pacTarollleMy IIpeAeAy MPOYHOCTU B ypaBHe-
HuM (8). TakuM 00pa3oM, CKAQAUATOCTh, CAEAY-
Iolag IPOYHOCTHOMY KPUTEPUIO U3TM0a, MOKET
OBITH MCIIOAB30BaHa AASL OIIPEAEAEHNS TAYOUHEL
ee (hopMuUpoBaHUs.

Ha ocHoBe (6) MOKHO OIIpPEAEAUTH, KaKuUM
BeAMYUHAM AeOopMaIlii AOASKHBI COOTBETCTBO-
BaTh HaOAIOAaeMble OTHOIIEHUS MOITHOCTU K
MVHEe CKAAAKOK maruba. Kpusele Ha puc.4, B,
oToOpa’karolliyie 3Ty CBA3b, IPUBSA3aHBI K TAY-

1M
. H, kM
B 0
i 2, e
5k
B 5
10 10
i 20
15t o
- Y'p
i i=10
H kM ) ) ! . 0,051
0,1 0,2 0.3 64 I |
a f
. N 0031
Puc.4. CBA3b U3rUOHON CKAQAUATOCTH C 'AYOMHOU U BeAU-
YUMHOM AOCKAAAUATOM AedopManued: a — OTHOCUTEABHON -
MOIITHOCTBIO OAMHOYHOTO M3ruba B (DYHKIIUU TAYOUHBL, O
— MOAEAM u3ruba CAOSI IIOCTOSSHHOM MOIIHOCTU Ha pas- 0.0t
HBIX 'AyOMHaX (Ha OCHOBe pHUC.5, a); B — KpUBLIe CBI3U \ | . )

OTHOCHUTEABHOU MOIIHOCTH C BEAMYMHON AedopMaluy Ha
Havyano wuaruoba.
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OuHaM, AAST KOTOPBIX PacCUYMTHIBAAACh G Kak
BUAHO, Ha ypoBHe 20KM Ae(hOpMaIlMOHHBIN IIpeA-
eA mpouHocTu He mpeBocxoauT 0,04 ipu h/f=0,5,
A SOKM ero BeAWYWHaA MOJKeT AOCTUTHYTH TO-
ABKO 0,065. TakuMm 06pa3oM, UCIOAB3yeMask MO-
AEAb He TIOATBEp>XKAAaeT 3aKAIueHUe paboThI
[Sherwin, Chapple, 1968] o BoO3MO>KHOM 3HauM-
TeABHOM (B 2—3 pa3za) AOCKAAAUYaTOM COKpalile-
HUU KOMIIETEHTHOT'O CAOSI B CAydYae CKA3AOK C
KOPOTKOU AAMHOM n3ruba.

OO0cyxAeHune. Bazkoynpyroe 1 HpOYHOCTHOE
onucaHue n3ruda. DMAepOBY IOAXOAY K OIHcCa-
HUIO U3THUOHON HEYCTOMYUBOCTU TPAAUIIMOHHO
ITPOTUBOIIOCTABASIFOTCS TIOAXOABI, YUUTHIBAIOIIIIE
CONIPOTUBAEHME U3TU0y BA3KOW HAU YIPyrou
BMeIarormen cpepbl. OCHOBY AAST BI3KOTO TIPH-
OAv>KeHMd AaeT Teopus buo [Biot, 1961], B pam-
KaX KOTOPOU AAMHA BOAHBI BHIPa’kKaeTcsl 3aBU-
cumocThio [DepxyreH u Ap, 1974; Beaoycos, 1986]
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x:zmﬁav (10)

TA€ 1, Mo — BSI3KOCTH CAOSI X CPEABI COOTBETCT-
BeHHO. Kak coobmaetcs B pabore [DepxyreH U
Ap., 1974], aHarornyHyro POpMy HUMeeT SMIIM-
pUYecKM yCcTaHaBAWBaeMasi 3aBUCHUMOCTb AAM-
HBI CKAAQAKM OT MOAYAEH YIIPYTOCTU B dKCIIEepH-
MeHTaX Ha HU3KOMOAYABHBIX MaTepuarax (Kay-

4yK, JKEeAQTHH):
E
- 3—— . 11
k—2nh‘/6E0 (11)

CooTHoOIIIeHNEe AT AAWHBL CKAAAKH, CBSI3LIBA-
omniee MOAYAI/I YHPYI‘OCTI/I, MOJXHO BBIBECTU HaA
OCHOBe Teopum usruda B ynpyrou cpepe [Tumo-
ureHko, 1972], corrnacHO KOTOPOM AAMHA OAUHO-
YHOT'O U3ruda ONPEAEAIeTCs CAEAYIOUUM 00pa-
30M:

;j/%

20

Puc.5. OTtHOCHUTEeABHAs MOIIHOCTH OAMHOYHOIO H3ruba B
MOAEASIX, YUYUTLIBAIOIIUX CONPOTUBAEHUE CPEAB: @ — B
(PYHKIIUN OTHOIIEHUS KOI(P(PUINEHTOB BSI3KOCTH/MOAyAEH
yupyroctu coraacHo (10), (11) — xpuBasa I, coraacHo (12)
— KpuBaa 2. IlokasaH uMHTepBaA OTHolleHuit E/E, oTBe-
4JaloUUX JKCIEePUMEHTAABHO YCTAHOBAEHHBIM 3HAUEHUSIM
MOAYAEH yIPYTOCTH KOMIIETEHTHBIX M HEKOMIIeTeHTHBIX
nopop; 6 — B (ODYHKIUU OTHOILIEHUS MOAYAEHU YIPYrOCTHU
(B Aorapugmuueckom maciirabe (coraacHo (12)); B — u3so-
AUHUU KPUTUYECKON OTHOCHUTEABHON MOIIHOCTH B MOAEAU
Bsi3Koympyroro usruba (mo [Schmalholz, Podladchikov, 1999],
c usMeHeHusMHU). JKUpHasi AMHUS pa3rpaHUYMBaeT oOAa-
CTU IPEUMYIIeCTBEHHOTO BS3KOrO U YIpPyroro usrubda.
[TyHKTUDHBIMU AWHUSIMU IIOKa3aHbBl U30AMHUU PaBHBIX
3HaUYeHUM OTHOCUTEABLHOM MOIIHOCTU B BSI3KOM U yIIPyrou
MopensiX; G — MOAYAb CABUTA.

163



B. B. TOHYAP

EJ
feml
§
3
rpe J = 12 — OCeBOM MOMEHT UHepPIUU CAOS

MIUPUHON b; B — KO3 PUIMeHT, XapaKTepusy-
FOIINI JKECTKOCTL CpeAbl. [Toaarast B=E, , b= 2h,
oAy YaeM

l46Eo

h j—
f oV E (12)

KpuBas aToro ypaBHeHHsI XOPOIIIO COOTBETC-
TBYET 3KCIIEPUMEHTAABHOM KPUBOU, OIIPEAEAIE-
Mou (11) (puc. 5, a).

TpyAHOCTH, BO3HUKAIOIIME IPH IPUMEHEeHN!
BA3KOCTHOI'O KpuTepus (10) K IpUPOAHBIM CKAQ-
AKaM, y>Ke 00CY>KAAAUCE BHIIIe. PaccMoTpeHHEBIE
COOTHOIIIEHMS YCTaHABAUBAIOT 9KCIIOHEHITNaAD-
HBIM POCT OTHOIIEHUS KOIPPUIMEHTOB BIA3KOC-
TU/YIPYTOCTH C IOHU’KEHUEM BEAWYUHHl h/f:
oTHolleHUe, paBHOe 100, poocTUTaETCS yKe IIPUA
h/f=0,15 (cMm. puc. 5, a). CoraacHo puc. 5, 6, CKAa-
AKa ¢ h/f<0,1 ocymiecTBUTHCS He MOJKET, BBUAY
TEHAEHITUM K HeorpaHUdeHHOMY pocTty E/E, C
Y4eTOM MaKCUMaAbHOM OIleHKU MHAEKCa KoMIIe-
TeHTHOCTHU i, =0,24 (CM. BBIIIIE) MUHUMAABHBEIM
3HaUYEeHNEM OTHOCUTEABHOM MolHOCTH OyAeT 0,2
(puc. 5, a). CpepHUe 3HaQUEHUS 110 BA3KOCTHU I'pa-
HUTa ¥ IeCYaHO-CAAHIEeBLIX mopoa 1-10°T13 u
8,5-10""T13 [['30BCcKuUit, 1964] IPUBOAAT K MHAEK-
cy i.=m/Me= 12, 9yTO Tak>Xe coxXpaHsieT yKa3aH-
HBII pyOex.

TaxkuM oOpazoM, POpMUPOBaHUE CKAAAOK C
h/f<0,2 B paMKaxX pacCMaTPUBAEMEIX ITOAXOAOB
TpebyeT BLICOKUX (AO ABYX IOPSIAKOB), a ¢ h/f<0,1
— 4Ype3BBIYalHO BBICOKUX (AO TPEX IIOPSAKOB U
Ooaee), He BEIBOAMMBIX 13 9KCIIEPUMEHTAABHBIX
AAQHHBIX AAS TOPHBIX IIOPOA, OTHOIIEHUU KO3(-
(PUIMEHTOB BI3KOCTU/YIPYTOCTH CAOS Y1 CPEABI.
Tak KaK CKAAAKM C MaABbIMM OTHOCHUTEABHBIMU
MOIITHOCTSIMM UMeEIOT MeCTO (HalpuMmep, puc.?2,
6 u B, rae h/f=0,1), U3 U3AOKEHHOTO CAEAYET,
4YTO U3rub B UX CAydae CKOpee MOAUUHAETCA DH-
AEPOBY KPUTEPUIO IIPEAEABHOTO HAIPSKeHUS.
YTo KacaeTcss CKAAAOK C OTHOIeHusMu h/f>0,2,
TO AAS HUX IIOAyYaeTCsd HEOAHO3HAYHOCTD B BHI-
Oope KpuTepusi usrubda: AMOO KpUTHUUYECKOoe Ha-
IpssKeHue, AU0O OTHOIIIeHHe BSI3KOCTHO-YIIPY-
I'IX XapaKTePUCTUK. TO, KaKUM 00pa3oM MOJKET
OCYIIEeCTBASITHCSI BHIOODP KPUTEPUS B 3TOM CAY-
Yyae, mmoka3aHo B paboTe [Schmalholz, Podlad-
chikov, 1999], aBTOpHEI KOTOPOI, paCCMOTPEB 3a-
Aauy u3rnba B BA3KOYIPYrod IIOCTaHOBKE, IIPU-
IIIAW K BBIBOAY, UTO pasjpeAeHue IO BSI3KOMY U
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VIPyromMy THIIaM pearupoBaHUS IIPOUCXOAUT B
3aBUCHMOCTHU OT COOTHOIIEHUS BSI3KOCTH (1/M)
¥ HANpPsKEeHHOTO cocTsiHus (6/E). To mpuBo-
AUT K BBIAGACHUIO Ha AMarpaMme BSI3KOYIIPYIo-
ro n3ruba noAel NPEeUMYILIeCTBEHHON PeaKIuu
IO YIPYTOMY M BS3KOMY TUIaM (puc.d, B). I'pa-
HUIleH pa3pera AN HUX CAYKUT KpUBas C pas-
HBIMU AAMHAMM BOAH: A, =\, [Schmalholz, Pod-
ladchikov, 1999]. B obaacTu mepexopa U30AU-
HUU OTHOCUTEABHOM MOIITHOCTH IIPY BA3KOYIIPY-
roM usrube CyIieCTBEHHO OTKAOHSIOTCS OT Tpa-
eKTOPUH BA3KOI'O M YIPYroro U3ruboB. JTa cxe-
Ma HaCAeAyeT IIOYTU TOAHOCTBIO HEAOCTaTOK Bi-
3KOM MOAEAU, TaK KakK B HEW AAS pearm3aluu
CKAQAOK € oTHoIeHueM h/f<0,12 TpebyeTcs Ko-
HTpacT Bga3kocTu oT 100 u Brimre. CaepyeT 1o-
AUEPKHYTD, YTO B KOOPAWHATHEBIX OCSIX AMarpaM-
MBI PUC.5, B (QUTYPUPYIOT KOPHU (KyOUUYeCKUM
U KBAAPATHBIM) M3 OTHOINEHUU BI3KOCTH U OT-
HOCHUTEABHOTO HATIPSKEHUsI. DTO O3HAYaeT, 4YTO
3HAYUTEAbHAs! YaCTh AMArpaMMbl — BBIIIE OT-
MeTKM 5 0 OpAMHAaTe, AAS KOTOpOU M/M>125,
— y>Ke BBIXOAUT 3@ PaMKM 3KCIIepUMeHTaAb-
HBIX AQHHBIX AAST TIOTEHITMAABHO KOMIIETEHTHBIX
¥ HEKOMITETEHTHHIX TOPoA. C APYTOM CTOPOHHI,
IpeACTaBAEHHBIE AQHHBIE TI0 apryMeHTy h/f<0,2
OCTaBASIIOT 3@ KAAPOM TPOOAEMaTUYHBIN UHTEP-
BaA IOBBIMIEHHBIX 3HaueHuu h/f= 0,3—0,4.

Puc.6. TlporHo3 pasBuUTHS U3IMOHON CKAQAYATOCTU OAHU-
HOYHOTO CAOSI B 3aBHCHMOCTH OT TAYOMHBI M KOHTpacTa
CBOHCTB CAOSI U CPEAbl B IIPOYHOCTHOM IIPUOAVDKEHUU.
IMoxkaszaHbl M30AMHUU OTHOCUTEABLHOM MOIIHOCTH U TIAyOHU-
HBI (KM), @ TaK)Xe MOAEAU CKAAAUaTOCTH M3ruba OAMHOY-
HOT'O CAOSI B CPeAe C Pa3sAUYHBIM MHAEKCOM KOMIIETEHTHOC-
1 ((oH).
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E.N.Tlatanaxa c coaBTopamu [[laTaraxa u
Ap.. 1974], paccMaTpuBas pOAb CpeAbl B paMKax
SHepreTU4YeCKO¥ IIOCTAHOBKU 3apauu HU3ruda,
YKa3bIBalOT, YTO BSA3Kas AMCCUIIAIINS S3HEPrUu B
Hell KOHTPOAUPYET AUIIL CKOPOCTh IPOIlecca,
TOTAQ KakK M3TuO ollpepensecd M3MeHeHUueM I0-
TeHIJMAABHON U yIpyron sHepruil. Kak mpea-
CTaBASIETCS, COIIPOTUBAEHUEM CPEABI MOJKHO €CAU
He TpeHebOpeub, TO, IO KpaliHel Mepe, paccMa-
TPUBATh €Tr0 KaK OAUH U3 BEPOATHBIX KOHTPOAM-
PYIOIIUX MeXaHU3MOB M3ruba, TpeOyIoIIUN II0-
ATBEPKAEHUI. AAbTepHATUBON PacCMOTPEHHBIM
MOAEAIM SIBASIETCSI IPOYHOCTHOU ITIOAXOA, OCHO-
BaHHBIM Ha OWUAEPOBOM ONMUCAHWUU HU3TUOHOU
HeycTomuuBocTtu [[laTaraxa u ap., 1974]. Ilo-
CAEAHMM, KaK y>Ke yKas3blBaroCh, 0OAaAaeT Cy-
IIIeCTBEHHBIM IIPEUMYIIIECTBOM B TOM, UTO AaeT
BO3MO>KHOCTB OITMCHIBATh U3TMO IIPY MaAbIX 3Ha-
YeHHUSIX OTHOCUTEABHOUW MOIITHOCTH, He BBIXOAI
3@ paMKU 3KCIIePUMEHTAABHBIX BEAUYHUH MOAY-
Ael ynpyrocTu. AuarpaMma u3ruba, COoTBeTCT-
BYIOIIad IPOYHOCTHOMY OIMCAHUIO, TOKa3aHa Ha
puc 6. Bce HabAtopaeMoe pa3zHooOpasue popm
M3TUOHOM HEYCTOMYUBOCTH B Ipupoae (h/f<0,45)
KOHTPOAUPYETCS YPOBHEM HaNIps>KeHUM, T.e. B
IIepBYIO OuepeAb TAYOMHOM, XOTSI B COOTBETCT-
BUM C (8) onmpepereHHOe BAUSIHNE MOT'YT OKa3hbl-
BaTh BapHalliy MPOYHOCTHBLIX KOHCTAHT CAOS U
cpeabl. CyllecTBEHHO TO, YTO IIPOYHOCTHASA MO-
AE€Ab TIpeACKa3bIBaeT COKpallleHNhe AAWHEBI IpU
BO3pacTarllleM UHAEKCe KOMIIETeHTHOCTH, UTO
TIPOTHUBOIIOAOKHO BEIBOAAM B BI3KOM U BSI3KOY-
IPyTOM IIpeACTaBAeHuax (cM. puc.d). B obractu
MaABIX 3HAUYEHUH OTHOCUTEABHOU MOITHOCTH (h/
f=0,1) u COOTBETCTBEHHO MaABIX OTHOCUTEABHBIX
Hanps>KeHUN, IPOTHO3UPYETCS Pa3BUTHE CKAA-
AOK C HauOOAbBIIIEN AAMHOM BOAHBI. [Ipu Makcu-
MaAbHOM MHAEKCe KOMIIETeHTHOCTU UX (hopMu-
poBaHUe AOAJKHO IPOUCXOAUTEH BOAM3Y IOBEPX-
HOCTH, C IOHM>XeHNeM KOHTPAaCcTa CBONCTB TAY-
OuHa (popMHpOBaHUSA TaKUX CKAAAOK BO3pacTa-
eT Ao 15kM u 6oaree. Ecan 3adpuKkCcUpoOBaThL UH-
AEKC KOMIIETEeHTHOCTH U MOIIIHOCTE CAOS, TO BU-
AHO, UTO C yBeAWdYeHUeM T'AyOMHBI OTHOIIIeHHe
h/f Tak>Ke yBEAUUMBAETCS (pa3Mep CKAAAUaTOC-
TH YMEeHBIIIaeTCs), HO 3TU U3MeHeHUs IIPOUCX0-
AAT TeM OBICTpee, YeM BEIIIe KOHTPACT CBOMCTB
cros u cpeabl. Tak, pu i, =20 CKAaAKHU C KOPO-
TKOU AAWHOM MOT'yT 00pa3oBaThCs y’Ke Ha TAY-
OuHax 5—7KM. OTUM 3PPEKTOM MOKHO 00BSIC-
HUTH ONMCaHHEBIN B paboTe [Cherwin, Chappel,
1968] u3rub KBapleBBIX KUA B CAAHIEBO-(UA-
AMTOBBIX TOAIIaxX ¢ h/f=0,35+0,4, UHAEKC KOM-
IeTeHTHOCTU KOTOPBIX MosKeT pAocTuraTh 20. C
APYTOM CTOPOHBI, 3a(PUKCHUPOBAB TAYOHUHY, MOXK-
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HO OIPEAEAUTH KaK M3MeHSeTCs AAWHA u3ruba
B 3@aBUCHUMOCTHU OT BapHUallii KOHTPACTa CBONUCTB
KOMIIETEHTHOTO CAOSI ¥ BMEIIAIOIINX HeKoMIIe-
TEHTHBIX IIPOCAOEB B paMKaX OAHOTO oOpa3siia.
3akaroueHne. OTHOCUTEABHAs MOIIHOCTL OAM-
HOYHOTO U3TU0a h/f ABASIETCS Ba)KHOM KOHCTaH-
TOM M3TrMOHOM CKAAAYATOCTH, C IIOMOIIBIO KOTO-
PO MOXKeT OLITH TPOBEPEHO COOTBETCTBUE IPU-
POAHBIM AQHHBLIM TOM MAM MHOU Teopuwm. [Toay-
YaeMbIM OIMIIMPUUYECKUU AUalla30H ee 3HaueHUM’
KoaebaeTcs oT 0.05 po 0,45. Kpatinue ero BeAm-
YUHBI COCTABASIIOT IIPOOAEMY AAS ABYX TPajAHU-
IIMOHHLIX ITIOAXOAOB B OIMCAHUN M3TMOHOM He-
YCTOMUYUBOCTU OAMHOYHOTO CAOST: DUAepa — M3-
rub UAEAABHO-YIPYIOr'o CTEPIKHS IIOA AeUCTBU-
eM KPUTHYEeCKOro HampsikeHus m M. buo —
u3rub BI3KOTO CAOSI B MaAOBSA3KOM cpepe [Biot,
1961; TlaTtaraxa u Ap., 1974; @epxyreH u Ap.,
1974; Schmalholz, Podladchikov, 1999]. Aas me-
PBOTO POCT 3HaUEHUM OTHOCUTEABHOM MOIITHOC-
TU TPUBOAUT K IIPEBLINIEHUIO KPUTUUYECKUMU
HaOPS>KeHUSIMU IIpeAeAa TPOYHOCTH MOPoA. Bs-
3Kast MOAEADb UCITBITHLIBAET 3aTPYAHEHUS B 00BsI-
CHeHUM KakK IoHuKeHHEBIX [Cherwin, Chappel,
1968; TlaTtaraxa u Ap., 1974; Schmalholz, Pod-
ladchikov, 1999], Tak u MOBHIIIIEHHBIX h/f, KOTAQ
TpebyeMble OTHOIIIEHUST BSI3KOCTEH CAOSI U Cpe-
ABI BEIXOASAT 3@ PAMKHU 3KCIIEPUMEHTAaABHO 00y-
CAOBAEHHBIX 3HaueHUulN. KOppeKTupoBKa AQHHBIX
MTPOTUBOPEUNM MpPeArararach paHee B paMKax
9HEPreTu4YecKoro (mpoyHoctHoro) [[laTaraxa u
Ap., 1974] u Bazkoymnpyroro [Schmalholz, Pod-
ladchikov, 1999] nmoaxopoB. [TocaepHUM Hache-
AyeT HeAOCTATOK BSI3KOTO MIPUOAUIKEHMs, BbIPa-
KaeMBbIH B 3aBBIINI€HUN OTHOIIEHHS BI3KOCTH. B
HACTOSIMIEeN CTaThe PacCMOTPEHO MPOYHOCTHOE
npubAMIKEHNe, OCHOBAHHOE Ha YIPYTOIAACTH-
YeCKOM ONMCAHUM MU3Truba, B KOTOPOM MU3Trub 3a
IPeAeAOM YIPYTOCTU OIMCHLIBAETCS B paMKax
TPAAUTTUOHHOM AAST TEXHUYECKOU MEeXaHWKU 3a-
MEHBI MOAYASI YIPYTOCTH KacaTeAbHBIM MOAY-
AeM [Boasmup, 1967, [NanoBko, 'ybaHoBa, 1987],
YTO MO3BOASIET UCIIOAB30BATh AAS ITPOTHO3a W3-
rHOHOM HEYCTOMYUBOCTU SKCIepUMeHTaAbHBIE
AMarpaMMbl AePOPMUPOBAHUS TOPHBIX ITOPOA.
ITpeanorokeHME O TOM, YTO U3TUO KOMIIETEHT-
HOT'O CAOSI BO3MOJKEH IIPU OAHOBPEMEHHOM AO-
CTUKEHUU IIpeAeAd MPOYHOCTH BMEIIAIOITUMU
IIOPOAAMY, TTO3BOASIET YBSI3aTh KPUTUYECKHE U3-
ruOHble HAIIPSI>KeHUs C TAYOMHOM B paMKax Kpu-
Tepus npoyHocT Kynona—Mopa, Ha OCHOBa-
HUU Yero yCTaHaBAVMBAETCSI 3aKOHOMEpPHOe yMe-
HBIIIEHVE Pa3MepOB CKAAAYATOCTU C TAYOWHOM.
KoHTpoAupyroliee BAUsIHME KOHTPACcTa CBOUCTB
CAOST U CPeABbl pacCMOTPEHO Ha OCHOBE BBOAU-
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MOT'0 MHAEKCa KOMITeTeHTHOCTH i, [T[poyHOCTHOMU
IIOAXOA MMeeT IIPEeUMYIeCTBO B OIIMCAHUN CKAQ-
AOK C MaABIMM 3HAYEHUSIMU OTHOCUTEABHOM MO-
mHOoCTH (h/f<0,2), TaK KaK II03BOASIET OCTaBaTh-
Csl B paMKaX 3KCIIEPUMEHTAABHO ITOATBEPIKAEH-
HBIX MOAYA€H YIPYTOCTH FOPHBIX IIOPOA,

Hcnoab3oBaHMe KpUTEpUs OTHOCUTEALHOU
MOIITHOCTHU CAOS h/l paeT BO3MOKHOCTD PacCIIn-
PUTH cpepy IPHUAOKEHUS TEOPHUU M3ruba, BBO-
AS B pacCMOTpPeHMe YCAOBHE IIepexoaa K pas3ao-
MHO-IIAACTUYECKOMY Ae(hOPMUPOBAHUIO KOMIIE-
TEHTHOTO CAOSI. DTO MO3BOASIET CTaBUThH ITPOSIB-
A€HWEe Pa3AOMOB B IPEAEAaX CAOUCTOU TOAIIM
He TOABKO B 3aBUCHMOCTBH OT YPOBHS HallpsKe-
HUMU, HO ¥ OT TUOKOCTHU CAOEB.

IIpuaroxxenune.
ITpuMepsl CKAAAYATOCTH U3THOaA
OAMHOYHOTO CAOS

PaccmoTpena BLIGOpPKA NITUTMATUTOBBIX CKAQ-
AOK TIO AMTEPATyPHBLIM AQHHBIM, ITPEACTABASIIO-
IIUX Pa3ANYHBIE YCAOBUS Ae(POPMUPOBAHUSI
(puc.?). I'lpu onpepaeAeHUUN UCXOAHOU AAMHBI U

MOIIJHOCTHU HM30THYTOI'O CAOSI YYMTHIBAAAChH IIO-
IIpaBKa Ha oOIlee c’kaTue CTaAUU IIAaCTHYeC-
KOTO TeueHHs, C KOTOPBIM CBS3aHO Ilepepac-
peAeAreHre MOITHOCTY B 3aMKe M HaKPBIABIX B
CKA@AKaX M30KAMHAABHOTO THIA. [IpruHUManach
TUIIOTe3a OAHOPOAHOTO Ae(DOPMUPOBAHUS, AAST KO-
TOpPOTO KpaTHasi aedopmaliusi paBHa e=b/h=h/c,
rae b 1 ¢ — KOHeuHble MOUITHOCTH B 3aMKe U Ha
KpPBIABSIX. Torpa h = Jbe , a ucxopnasi aauHa co-
CTaBUT [ly=el, TA€ | — HU3MepeHHasd AAWHA Ha
pucyHke. [ToanydeHHBIe 3HAUEeHMs MOIIHOCTH,
AAVHBL OAMOYHOT'O U3ru0a (HOAYBOAHBI CKAQAKH)
Y X OTHOIIEHHEe CBEACHELI B TaOA. 2.

Ha ocHOBaHUM KpPATKOroO ONMCAHUA (CM.
TabA. 2) MOJKHO AQTh HEKOTOPYIO TEPMOAUHAMMU-
YEeCKYyI0 IPUBSI3KY CKAAAUATOCTU IO alusim
MeTtamopduiMa. K ampubornToBont anuu oT-
HeCeHBI CKAAAKU B PAHHEIIPOTEPO30MCKUX THEN-
cax Myroapxkap, onuncanHele E.M. I'lataraxon
[TTaTaraxa, 1990], copeprkalue KBapIUTOBBLIE
cAou (puc.?, a), ampuOOAUTOBAS AaUKa U3 THEU-
COBOTO KOMIIAeKca ['peHranpum (puc. 7, B) [Ayk-
BaHOB, 1991]. Ckrapxu, copMUpPOBAHHEIE B
YCAOBHSIX KOHTAKTOBOTO AMHaMoMeTaMopdu3Ma

Taoauna 2. TaOauna cpepAHNUX 3HaYEHUH MOIHOCTHU CAOSI, AAMHBI OAMHOYHOTrO U3ruda M OTHOCH-

TEeABHOM MOIIHOCTH CKAAAOK (puc.7)

HOMelg)Hzégasua, Y fo™m hif Omnucanue, AUTEPATyPHBIA UCTOYHUK

—2 -1

1 410 2,1-10 0.19 KBapiieBble KUABI B

2 41072 1,910™ 0,21 PaHHEIPOTEPO30MCKUX THeMCaX,

3 6102 310" 0.2 Myroasxapsl [[Tataraxa E.W., 1990]

4 4,5107 1,8:107 0,25

5 4,5107° 1,710 0,26 CuHTeHeTUYHasi TUAPOTEPMaAbHO-
- = ocapo0vHasi 6apuT-cParepUTOBast PYAQ,

6 710 2,310 0,3 Kaszaxcran [[TaTanraxa I'.B., 1988]

7 1,5107 1,8:107 0,16

8 2,810 2,3-1072 0,12 JKMABHBIN KBapIl B TOHKOTIOAOCYATHIX
= > KBapIuTax, IpoTepo3oi Kapeaun

9 6-10 6-10 0,1 [AyrbsinoB, 1991]
~ _ AMduboruToBast palika B rHelcax apxes,
2 1

10 410 1,510 0.27 I'peHAGHAMS [AYKBSHOB, 1991]

11 41073 4,4107 0,07 ITermaTuTOBLIE SKUABI B KBapIl-
- > OMOTUTOBBIX CAQHIIaX, IPOTEPO30H

12 1,6-10 1,6-10 0,1 Kapeann [AykbsHOB, 1991]

13 51072 2,4-107" 0.2

14 5107 6,4-107" 0,08
—2 —1

15 7:10 7,6-10 0,09 KBapiieBbie JKMABI B CAQHIIAX MTO3AHETO

16 7-107 3,2:107! 0,18 MIPOTEPO30sT — PAHHETO MAAe0305,

17 410 29102 018 3abarikaabe [['pomun, 1970].

18 71073 571072 0,12

19 1-107 9,7.107 01
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Puc.7. TITurMaTUTOBBIE CKAGAKM OAMHOYHBIX cAoeB u3 pabot: E.U.T[latanaxmu [Ilaranraxa, 1990] (a);I.B.IlaTaraxa [Ilara-
Aaxa, 1988] (6), cm. puc.l, a; A.B.AykbanoBa [AykbsHOB, 1991] (B); B.M.I'pomuna [['pomun, 1970] (r). Onmucanue — cM.
B TabA.2.
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aM@pUOOAUTOBOU CTyIIeHH, IIPEACTaBAEHBI 00pa-
3110M cparepuT-0apUTOBOM PYABL MECTOPOIKAE-
Hus Kapara¥iabl YCIEHCKOM TeKTOHMUYECKOU
30HHI B KazaxcraHe (puc. 7, 6) [[lataraxa, 1988].
MeHee ONpeprereHHOM SIBAATCS TEepPMOAWHaAMMU-
yeckast MpUBs3Ka CKAAAOK B KBAPI]-OMOTUTOBBIX
CAQHIIAX M TTOAOCYATBIX KBAPIIUTAX IIPOTEPO30sI
Kapeanu (puc.?, B) [AykbsiHOB, 1991]. YcaroBusa
3eAEHOCAQHIIEBOTO MeTaMop(u3Ma, Mo-BUAUMO-
MY, NIPEACTaBASIOT CKAQAKU KBapIIEeBBIX JKUA B
CAQHIIaX MMO3AHETO MPOTepOo30si — PaHHeTo Iia-
Ae03051 ATMHCKOTO ITOA4 B 3abatikanbe [['pomMuH,
1970] (puc.?# r). I'lo pe3yabTaTaM OIleHKH OTHO-
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