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B xHHr'e PaCCMOTPERH OCHOBHHE 3AKOHOMEPHOCTH ofreMuoffi ne—
$OPMHPYEMOCTE T/IMHECTHX TPYRTOB (CHKEMAEMOCTH, KOMCOIMAANHS,
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AedOpMHEPOBAHEH.
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BBEJXEHHUE

B pewenngx XXVcweana KIICC cpopmyaupopana sapadga: “Copep-
HIeHCTBOBATHL NPOTHOSHPOBAHME BIHAHMSA NPOU3BONCTBA HA OKPYXAaio=—
Iyl0o Cpeay H YYMTHIBATH €r0 BO3MOXHEIe NOC/IenCTBHs IIpH NOIroTOB-
Ke ¥ NpUHATHY NPOEKTHHX pelenpi”l, [MpUMeHHTENLHO K MIDKEHep-
HHIM M3BICKAHMSM O/4S JIPOMBIIIEHHOI'O H I'PaXAAHCKOI'o CTPOHTE/Ib—
CTBA 9Ta nHpexTHBa TpelGyeT INPOrHo3a H3MEeHEHHS HHXEHePHO=-IeONO-
THYECKHMX YC/HOBPHE B pe3ynbTaTe XO3gACTBeHHON NeSTEebHOCTH YeilOo=-
pexa. HmkeHepHO-Treo/IOrHYMeCKHe YC/IOBHS BKIIOYAOT B ce6g COBOKyN-~
HOCTH NPHPOOHHX (AKTOPOB - Ieoforudeckoe CTPOeHHe, Ion3eMHBIe
BOABI, CBOACTBA I'PYHTOB X np. Ogna M3 OCHOBHEIX 38484 HHKEHEPHO-
T'eolIOTHYeCKOro NPOrHo3a =~ YCTAHOBIEHHe NPAPWIBLHBIX 3HAYEHUA NO-
KasaTeliell PUIMKO-MEXAHMYECKMX CBOACTP rpynta (kax o6paatia, Tax
H MACCHMBA) BO BpeMs H3bICKAHUH NOfl COOPYXeHHS, 4 TaKke B IPOLEC=-
Ce CTPOHTE&NLCTBA M SKCIUTyATAIMH WUX.

B pa6ore pacCMATPMBAIOTCS OCHOBHBIC 3aKOHOMEPHOCTH OOBLEMHBIX
nedopMammt TAMEMCTEIX T'pyHTOR (CXuMaeMmocTh, Ha6yxaHHe M ycaf-
Ka) HocienoBaTeNbHO ANg Mofeneft, o6paalor ¥ MACCHBA C LEIBIO
¥MX NPOrHO3a B C/IOKHHX H H3MEHSIOIMXCH HHXEHEePHO-TI'€ONIOr HYeCKHX
yclnopugx, Korpa MIHTENbHOe AefACTBHe AABIEHHS OT COOPYXKEHHS COl-
poBoXnaeTcs nefACTPHEM paMIMYHHX (HIHIECKMX, XUMHYECKHX, (USH~
KO—XWMHYeCKEX # OHoxmMudecKux faxTopop (TemiepaTypa, XHMHYE-
CKHA COCTas ¥ KOHNEHTPAUHS SIEKTPOIMTOB, NESTENLHOCTH MMKPOOP-—,
raHusMop H T.1.). [Ipu sToM aBTOp MCXONWI M3 CHEAYIOMMX IIONO=
meHufl: 1) CBORCTBA TIMHHCTHBIX TPYHTOB ONpPEAesioTCS B3aHMoOneft-
creHeM puewnux (naBnenwe, Temmeparypa) M BHyTpennux (cTpyxTy-
pa, TEKCTypa, XHMWKO-MHEHEpalbHH#l cocrap) daxropos; 2) nedop-
Malus T'PYHTA NPOUCXONMT BO BpeMeRH mon neficTs¥eM Baewnux (nae-
fleHHe OT COOPYKEHHS) H BHYTPeHHEX (Kanwiuisproe naplieHHe, 0C-
MOTHYECKOe naBlesHMe) CWI, 4TO SHISeTCE pedyNbTATOM H3MEHEeHUs
crpoennst (CTPYETYPH H TekCTypm) TpynTa; 3) nedopMamus MACCH-
BA T'VIRHMCTOr'O I'PYHTA OTIAHMYaeTCsg OT aepopmauuu obpasma rpyuta
B CWIy npodmIeHns MacitaGHoro spdexra.

3axOHOMEPHOCTH O6BeMHHX AepopMALMA I'MMHUCTHIX TPYHTOB MOX-
HO OOGBLECHATHL C NO3HUHMA MEeXAHWHUEeCKOf W PHINKO=-XHMHUYO-
ckoft Mopeael.

1 Marepurantt XXV creapa KIICC. OcHorime HANpabBleHus pasBHTHS
Haponuoro xoasficrea CCCP na 1976-1980 roguw. M., MNonurna-
pat, 1976, c.175.



B mexauwueckoft monenmu (K. Tepuaru, H.M.Tepcepanos) rpyur
TPaKkTyeTCs KAK CHCTEMA, COCTOdmAs H3 YNPYrdX CTPYETYPHHIX sfie-
MEHTOB, KOTOphle ¢H3UIeCKH B3aUMONeACTBYIOT APYTr C aApyroM. [e~
dopManusi rpyHTa non AaBIEHHEM NPOUCXONMT B pe3yibTaTe COPBHra
CTPYKTYPHEIX S7IEMEHTOB, IUIOTHO#f MX YNAKOBKHM ¥ YHpyroft medopma-
IH4; oCraTouHble gepopmanuu ofycrmomneusl 3aKIHHHBAHWEM 4aCTHI,
BOCCTaHaWIHBalomuecsd nepopMAIME - YIPYTMM DaCUIMpeHHEeM H pac—
TIpgMiIeHHeM IUTaCTHHYaTHIX ¢popM HacTHll.

Iloporags Boma B Taxof#f CHCTeMe HrpaeT poilb CMA3KH, YMEHHILA—
meft TpeMHe IMpH B3AMMHOM CMEMEHHWH YACTHIl, a TaxKe MOXET BOC-—
TIPHHUMATL THAPARIMYECKH BHelIHee pnamieHHe ¥ TeM CAMBIM paarpy-
XaTb CK&JleT I'pyHTa OT BHEWIHero naBlIenus. Cnﬁaanm BOOa II0 CBO~
HM CBOficTBAM He OTINYAETCH OT CBOHICTP MHHEPANLHO# YacCTH I'pyH-
Ta. Mexanddecxas Mopellb YIOBIETBOPHTENLHO OOGBICHHET CXUMae-
MOCTB H DASYINIOTHEHHE KPYNMHOOGIOMOUYHLIX I'PYHTOB, a TaKkKe Iecda-
HBHIX, COlepXAalluX IHAYHTENbHOE KOMu4YecTRo ciaonbl. Ho ¢ nosunmit
MEeXAHHYEeCKOl Mojelli HeBO3MOXHO OOBICHUTL 3aKOHOMEPHOCTH OGh~
eMHLIX gepopManuil IIMHUCTHX ¥ HEKOTOPLIX HCKYCCTBEHHEIX T'DYHTOB,
B KOTOPHIX BOIMOXHH NOTOIHWTENLHNE nepopmanuu (xax IonoxuTem—
Hele, TaK ¥ OTPHUATENbHLIC) NPH M3MEHEHHH (USMYECKHX, XUMHYeCKuX,
$u3uKO=-XHMHYECKHX ¥ OHMOXMMHYECKHX YC/IOBHA IpH IIOCTOSHHO pgeficT—
BYIOIIEM BHEUIHEM [AARICHUH,

HononHurencHrle nehopMallid rpyHTa MOXHO OOBICHHTEL HCIONB3YS
PUSUKO-XUMHYECKYI0 MOn&llb, OCHOBBl KOTOPO#t OBUIM 3alIOXEHB! B pa-—
Gotax [I.A, PeGmgepa, B.B.[leparuia u np. PH3NKO=-XHMHYECKAS MO-
gellb TVIHHUCTOrO rpyHTa NPEACTABNISET CKHUMAeMOCTh U Habyxanue
KaK pes3yinnLTaT B3aUMOnefiCTBUS MHHEPANLHBIX HacTull C IIOPOBOR BO=
noft, ofycnomnHpalomero BOSHUKHOBEHHE PACKIHMHHBAKINErO IaBICHHS
TOHKHX C/IO€B XMAKOCTH Ha KOHTAKTAX 4YacTHll, KOTOPOe ypaBHOBellH-—
BaeT BHEIIHee pgaRIcHHe.

YnaoTHeHVe TIIMHMCTOIO I'PyHTa NPOUCXOONHT BCAEACTBHE TOro, 4To
BHEIIHEGE [ABNCHYWE NpeBhlllacT pacK/IMHHBAWOIEE QARNIEHHE TOHKHX CIO-
ep BOABl Ha KOHTaxKTax HaCTHI A0 TexX IOp, MOKA BO3POCLIEe® DACKIH~
HUBAIICe NABTCHHe He YpPABHOBECHT BHellHee namieHwe, HaGyxanue
IVIMHUCTOrO I'PYHTA NPOHCXONHT B pe3yfbTaTe YBEIHYCHUS TOMIHHBI
CclioeBP BOALI, PASASIMIOMHAX HACTHIB.

MNpu pnefACTBHE Ma T'PYHTH BBICOKOKOHIECHTPHPOBAHHEIX PACTBOPOB
meyioueft ¥ KHCMOT BOSHUXAKT CYmMECTBEHHhle H3MeHenug oGvema
TIPOYHOCTH INIMHMCTOrO I'pYHTa, O/ OOBACHEHHSt ¥ IIPOrHO3a KOTOPHIX
Heo6XOn¥Me! NpencTaBneHU]S O XMMHWYECKO#t MOpel# T'PYHTa, paspabo-
Tauupie E.A,Copouanom [1974]. Bcnencreue Bo3fefiCTBHS BBICOKO-
KOHUEHTPUMPOBAHHLIX PaCTBOPOPR SIICKTPOMHTOP H3MEHHeTCS MUHepalb—
HEI? COCTaP I'DPYHTA, BOSHMKAIOT HOBOOGpasoBaHusl, POCT KOTOPRIX
ofycnopnupaeT "XuMHYeckoe HaGyxanue” W H3MEHEHHe IPOYHOCTH
T'pYHTA.

O6reMible AepopMAIMM INIMHHUCTHIX T'PYHTOP HPOTEKAOT CHIOXHO,

4 9TO onpepeiigeT HeoOGXOnHMMOCTh HMCCMenOBaHu C NENbIO YCTAHOB~
7IeHHsi T'PaHMI MPUMEeHUMOCTH (U3HYeCKUX M XUMHYECKHX Mopnefeft
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IPYHTa H YCTAHOBNEHHA HOBLIX GaxTOpoB, onpepenmomux AedpopMa-
LIHY T'PYHTOB.

[Mporuos H3MeHeHNS HHXEUEPHO-T€OIOTHYECKMX CBOACTB I'DYHTOB
AOIDKEeH NPOH3BOAMTBCH C YYEeTOM OXHAAeMOro poaneficTeug HA T'PYHT.
MoxHo BHIRSNIHETHL TPH OCHOBHHIE I'DYNNH BOAAEHCTBHS HA TI'PYHTHI,
npusoAsmMe K OGpeMHEIM nedopMamuam: QHSHYIECKHe, XUMHYECKHE H
PusUKO-XHMHYECKHE.

dusuueckue PO3AERACTBHS HA I'PYHT oOneaMHAIOT AeRiCTBEE
namNIeHMg ¥ TemmepaTypel. PaanuuanT aeficTBHe CTATHYECKHX, AHHA=
MHYECKHMX ¥ [UIMTSJBHBIX NOBTOPHEIX aamnennft, CTaTHuecKkoe faBime-
HHe Ha TPYHT MOXeT OKaaunBaThb mMu60 coopyxeuue, Au6GO TOINA I'DPYyH-
Ta. [locnenuee cranoBuTCE OCOGEHHO 3AMETHBIM NPH CHATHH B3RO-
WHBaKmero AeficTeug poaH. IIpu coafaHHM OTPHIATEIEHOTO AABICHHS
B IIOPOROft BOAE I'PYHT YIVIOTHSETCHd B pe3yabTaTe AeficTeug EKANWI-~
JIGPHOTO AABICHNL.

leficTBre TeMIepaTypH Ha rpyHT BHISHBAET HaMeHeuue oGnema,
leficTBHe NOMOXHTENBLHEIX TEMIIEPATYP HA I'DYHT SABHCHT OT Cleay-
mmx ycnoeufl: 1) I'DYHT HAXOAUTCS HIDKe YPOBHS TPYHTOBBIX BOL
ucnapenne BOAW H3 I'PYHTA NpPH NOBLIUEMHH TEMIEPATYPH OTCYTCT-
ByeT; 2) IpPyHT HAXOAMTCS Bbilleé YPOBHS TPYHTOBMIX BOA H IIpH IOBBI-~
LIeMHY TeMIepaTypsl NPOUCXOAHT HClapenue BOAL 4 BLICHIXAHHE I'DYH-
Ta (Tepmoycanxa).

XuMuYecKkHe BO3AEACTBHS HA I'PYHT - 970 AEfACTBHE arpec—
CHBHEIX KOHI@HTPHPOBAHHHX PACTBOPOB MMeNiodeft H KMC/OT, B IpolHecce
KOTOpOro KOpeHubiM 06pasoM H3MEeHSeTCs MHHEpaJILHBIt COCTaP I'DYHTA
g TOSBIFIOTCS HOBooOGpasopanms, K xuMHYeCK¥M BO34efACTBEAM MOXHO
OTHECTH ¥ GHOXMMHYeCKHe, KOIfla B pe3y/bTaTe XH3HeNeaTelbHOCTH
GaxTepsfi B I'pyHTe NOSBISIOTCS MOBOOODA3OBAHAS B BHAE BTOPHMHBIX
MHHEpanioB, HaNpAMep TpaHCopMamMs IHPHTA B T'HIC HAH B SPOIHT
NpH XKE3UEAeITEeNbHOCTH CyibdarT—peayuupyiommux Gaxtepuit.

du3UKO~-XUMHUYECKHEe BO3AENCTBHS Ha IPyHT o0bLeAHHSIOT
BIMgHHEe Ha CBOAICTBA I'PYHTa C1aGHIX HEArPeCCHUBHBIX SIIEKTPONHTOB,
anonspHBIX pacTROPOB ¥ OGMEHHHIX KaTHOuOB. HaMmeHeuuwe oGvema
IMHECTOTO T'PYHTA NIpH QUIHKO-XMMHYECKHX Bo3/eRcTBHSX OGyC/iOB-
jieno riiaBHEIM o6pas’oM HaMeWeHWeM TOMMEHK IUICHOK CBE3aHHOR BO-
Al Ma EKOUTAKTaX 4aCTHI C IOCeaylomed arperauvefi Wi menThH3a-
mueft 9acTull.

I'nunucTHe I'PYHTH B IpPOLecce HX HCTOPHKO=-TeOIOrH4eCcKOofl ) H3-
HM NPEeTepNepaloT YINIOTHEMHe W YNpPodHeHHe IoA AefCTBHEM KAX IpH-
PORHEIX, €CTECTBEHHHX (AKTOPOB, TAK ¥ HCKYCCTBEHHHX, 00ycC/roR-
JICHHHIX AEeSTEeILHOCTBIO HENOBEKA. YIUIOTHEHHMe M YNpouMHenue I'PyHTAa
NPOHCXOAHT B PE3yALTATEe YB&IUNMOHWA OABNEHHA HA CKeleT rpyHTa,
XOTOpPOE MOXET GHITL BHIBAHO ACGACTBHEM PARTMMHBIX NpuuMH: 1)
BHOWIHEro AAaBjeuHs; 2) IPAPHTAINMOHHOTO AABICHME; 3) (HIUKO~-XH~
MHYecKEx mpoueccop (ycanx®, ocmoca); 4) BopomoHIDKEuMS ¥ SIIEKT-
poocmMoca.

Pont Bcex 9Tux $axTopoB B GOPMHPOBAHHH IUIOTHOCTH H IPOYHO-
CTH I'DYHTOB HMe BCeraa NPaBWILHO pa3rpaHUMHBAETCS M OLICHHBAETCS.
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[Ona uenefi MIKEHepHO-T'€ONOrHYECKOro NPOrHO3a K3MEHEHHS CBOACTB
TIMHACTHIX I'PYHTOB HeoOGXOAHMMO NPeACTaRNISTb 3HAYEHWE H PONb KAK-
QOO MPHUPOAHOI'C M HCKYCCTBeHHOIO $axTopa.

B cBE3u C HHTEHCUBHHIM OCBOGHHEM HOBLIX TEPPHTOPHME M IIHPOKUM
pasMaxoM CTPOHTENLCTBA ¥ AOGHMH MONESHBIX HCKONAEMEIX B IOCTeA-
HUe T'OAH CYIMECTBEHHOe 3HAYEHHE NpHOOpeTaeT HAMEHERHe HIDKeHep—
HO=T'eOIOTHYECKUX CBOACTB INTMHHCTHIX I'OPHEIX NIOPOAl B pe3ynLTaTe
¥X YWIOTHEHMS NpPH BOACHOHMXEHMH, SN1EeKTPOOCMOTHYECKOM OCYMEeRHH,
OCMOTHYECKOM IIePeABMKEHHN BOABI ¥ APYI'HX BHAAX BOJASACTBHA HA
BOOOHACHIICHHBIR TVIMHHCTHIR I'DYHT.

Mpn nocTOBEPHOM HHXEHEpPHO=-I@OIOTHIECKOM HPOI'HOSE YIUIOTHE=
HUS T/IEHMCTHIX I'DYHTOB BAXHO 3HATH Hpee/bHHE 3HAYEHUS IUIOT-
HOCTH ¥ NPOYHOCTH, AOCTHI'aeMmle IIpH MAKCHMAJILHOM NPOSBISHHU
XAK MpHMPOAHHIX, TAK ¥ HCEKYCCTBEHHHIX NPOLECCOB, BeAYMEX K YIIOT-
HEHHI0O T'DYHTOB.



I'napa 1
COCTAB U CTPOEHHME I''IMHUCTBIX IT'PYHTOB

OcO6GeHHOCTH COCTaBA I'IMHHCTHIX rpyHTOoB. [lnMuHucTht rpyHT Ccoc-
TOMT M3 TBEpABIX HACTHI], NOpPOBOro BOHOIO pacTBOpa u rasa, Teep-
Oas 4acTh rpyHTa claraercs NepPHYHbIMH K TNIMHACTHIME MMESDanaMu,
OpraHWuecKMM BelleCTBOM H Hx CoeaMHeHMsIMHA. IliuHucThie Munepanbl
¥ OpraHn4eckne KOJJIOMAH! NMPeACTaBAA0T BHICOKOAHCNEpPCHYI0 ¥ HauGo—
nee aXTHBHYIO B (U3HKO-XHMHYECKOM OTHOLIGHWH Ya4CThb rpyHra. [lbi-
nepaTas M necdanas $pakuMM TIMHHCTOrO T'PYHT& COCTOSIT H3 NEepBHY-—
HbIX MHMHEp&§oB, & TaKXKe H3 arperaroB NEpPBHYHBIX H BTOPHYHBIX MH—
HepalioB. B mocnenneMm cnyuae CTpyKTypHBIC 3/leMeHTHl Gyayr ofnanaTs
NMOBLILIEHHOR BJIArOEMKOCTLIO M ONpefelaTs B 3HAUHTEMEC® orenennu
noBefeHle IpyHTa MpH H3IMEHEHAR AhmeHepHO-reoliOrMyecKHx ycnoehft,

MunepanbHele 4aCTHIE OGNANAOT ONpefelleHHbIM 3J1IeKTpHYeCKAM
3apanoM.

E.M. Ceprees [1949] BLHIABHHYN runoTeady a3JeKTpPOCTATHYECKOR
CBY3HOCTH OMCHEPCHLIX r'pyYMTOB, B KoTOpoRl mpeamonaraercs, MTO MeX-
Oy HacTHIaMH rpyHTa AefiCTBYIOT, KpoMe MEeXMOJIeKyNAapHbIX CHIl B3aH-
MopeflCTBH«, ellle M CHINEI HENOCPEACTBEHHO 2JIeKTPOCTATHYECKOrO NpH—
TSXKeHHs, OOYCIIOB/IeHHbI@ HAINMYHEM DPa3SHOHMEHHO 3apSIKEHHBIX HACTHI
B I'pynre. Hccnenopanne sapsina nmoBepXHOCTH MHHEpAalLHLIX HACTHI M
€ro BeNuMvHHH NpeACTABNAET onpenelleHHEIA MHTEpeC M no3BoideT Cy-
OMTb O B3aMMoaefiCTBHM 4YACTHH ApPYr C APYroM, rily6Xe NPOHMKHYTL
B NpHPOAY MX TMOBeAGMMs M YNpOUHEeHHs mpu AepopManuu noa Harpyskoff,

Hanuyue anexTpHYeCKOro sapsga Ha MOBEPXHOCTH MHHEpA/bHBIX Yac—
THH OOBACHAETCA 3HEPTreTHYECKOffi HEHACHIIEHHOCTEIO OGOPBAHHBIX CBSi—
3eft xpucraumdeckofl pewrerks, Ho B OGBLFMHEIX YCNOBHMAX 3apsabl Hac—
THH KOMNEHCHpOBaubl aACcOpOGMpPOBAMHLIMA HOHAMM M MOJIEKY/aMH BOALI
(vacTsnel rpyHTa 3/1€KTPOHEATpANBHBI), MO3TOMY 3ApsA HACTHH OGHa-
PYXHBAeTCs MWL NPH ONpefelleHHBIX BO3AefCTBMSX Ha HacTHHb: 1)
TIpA TPEHHH NOBEPXHOCTeR MHHepanoB APYT MO ApYry, 2) NpE Mexa-
HHYECKOM pa3pylulenu#, 3) MPHE CMEUIeHHH MHHEpaliOB OTHOCHTENBHO
XKUAKOCTH MM BO3OYXA, 4 ) NPE CKATHM M paCTSKEHuH non AeficTEHeM
MPUJIOKEHHOTO AAB/IEHHS WIIH U3MEHEHHMS TEeMMepaTypsl,

[Ona uaydeHHs 3/IeKTPHIANMM MHMHEpa/lbHLIX HACTHI B Boagyxe Onlnu
BLIGpaHkl OCHOBHBIE MOpoaoco6pasayoine MHHepansl, HanGolee HacCTO
BCTpEYAaOIHEeCs B AMCHEPCHLIX r'PYHTAX: KBapll, MHKDPOK/IHH, MYCKOBHT,
6uoTuT, porosas o6MaHKa, KaabuuT H runc. Hayuenue snexrpusauuu
YaCTHIl MPOBOAM/IOCH NMpPpH CKATHIBAHHH 4HACTHI NO HakKiioHHOA Tpy6ke M
npu B3&HMHOM TPeHHH facTHH B crpye mo3ayxa.



Peaynnrarsl OnHTOB MOKa3anH, YTO BCe (paKUME HCCIeAOBAHHBIX
MHHepanop npuoGpeTaioT onpefeNeHHbll anexTpudeckult 3apsaa (puc.1).
3HaK aapsna y MCCleNOPAHHBIX MHHEpANOB M MX (pakuuit paanayen.,
llo snaxy aapsna mpH 3/leKTpPH3AUHM B pe3ynbTare TPEHHS YACTHL HC-
CllefOoBAHHbIE MHHEPA/bl MOXKHO pa3fge/MTs Ha TPH IPyNnb: 1) Munepa-
7ipl, YaCTHUB! KOTOPHIX NPH TPEHHH B BO3AyXe Apyr O Apyra WiH O MH-
HepanoHele NOBEePXHOCTH, npHoGpeTaloT oTpuUnaTensHbli 3apsa - Keapu,
6HOTHT, MYCKOBHT, poromada o6Manka; 2) MHHepannl, YACTHUBEI KOTOPHIX
npuoGperaloT B OCHOBHOM MNOJIOXKHTENbHLIN 3apsaa — KANbUMT, runc; 3)
MHHepankl, YacTHUbl KOTOPHIX MOryT npHoGperaTh KaK MOJOXKHTeMbHbIH,
TaK H OTpHUATE/bHEIA 3apsl — MHKPOK/IMH, MHOrAa KANbLUHT H rHIC.

3'39x'rpuaauna MHHEepAIbHBIX YACTHU NpPH ABHXeHHH B BO3ayXe 3aBH-
cur or paamepa 32¢THu (cM. puc. 1), [lns yacTuu pasmepoM Gonbuwe
1 MM u menbwe 0,05 MM BemdIura zapgpa 6MM3xA X HYMO H/M 3Hayd-
TenLHO MeHblie 3apsfa IS YACTHI HEeKOTOporo npoMeXyTOYHOro pas-—
Mepa, a ais YacTHU, WMelollex pasMepsl of 1 mm Ao 0,05 mm nopepx-
HOCTHaS MJOTHOCTh 3apsia yBe/IHYHBAeTCH C YMeHblIeHHeM pa3Mepa
YaCTHIl A0 MAKCHMAIBLHOIO 3HadeHHs, a 3aTeM HayMHAeT YMeHBblAaTbCH.

YMenbilleHHe BeNHYUHLl 3apsgna C YMeHblueHHeM pasMepa 4acTHl
obycnosneno TeM, 416 Bo2uMKaOUME snexTpuuecxuf 2apda Ha noepepx-
HOCTH 4YaCTHI CO3OaeT BOKpYr cebs anexTpHuecKoe Nofe, KOoTopoe
B3aMMOAeHCTBYeT C INONSMH APYTHX dYacTHI ¥ O6yCIOB/IMBaeT arpe-
rupopande C NOCTATOYHO MPOYHHIMH CBA3SAMH MeXNy YacTHNAMM BHYTPH
arperaToB. [loaroMy MBI 3aMepsieM /ML HeGOMbWYIO YacTh 3MeKTpU-
YecKoro 3apsiia YacTHI, TAK Kak Goibluag YacTh efo OKal3biBaeTcd
HeATpamu30BaHHOA. ArperHpopaHue JacTHUll HaAYHHAETCH C ONpeAeeHHO-—
ro paamepa, KOrfa aNeKTpOCTaTHiecKuR aapsan ma nomepxHocTH (mo-
BEpXHOCTHAS SHEprusi) CTAHOBHTCS DABHHIM HJ/IH MpeBHWAET aeHCTBHe
CHNBl TEOKECTH HA YACTHUBL, Mos3aHyHOe pacnpefefleHHe MOJIOXHTeIbHBIX
H OTpHUATENbHLIX 3MeKTPHYECKUX 3ApSAOB O MOBEPXHOCTH HacTuu (mpH
o6lleM OTPHLUATENLHOM H/HM NONOXHTENLHOM 3apsae) Gnaronpuarcreyer
arperdpoBaHHIO YaCTHIl gaxe OJMHAKOBOro MHHepanbHOro cocrasa. [lpu
3TOM MPOYHOCTHL Ha pPa3phiB CBW3efl MeXny hgacTHnaMH B arperarax
Moxer pgoctHrarte 10-1 0~2 xrc/cM2 B aaancnydc’l‘n OT MX paamepa
{ Pymng, Paam, 1966], Haubonee MHTeHCHBHOE 3/1€KTPOCTATHYIECKOE
B3aumMopeficTeie Habmoaanocks AMs NAap MUHEpaNoB, WMEBWHX NMpPd TPeHud
sapsabl NPOTHBONOJNOXHOIO 3HAKA: MYCKOBHTa — GHOTHTa (puc. 2, a)
¥ KajJpluta - poropofi o6manxu (puc. 2,6,)

Bo Bcex ciydYasgx Be/MdHHa 3apaaa GUMUHepanbHEIX cMmecel c npo-
THROMOJIOXKHEIMA N0 3HAKY 3apsAnNaMH Ha MOBEepXHOCTH Oblla MeHblue
ab6CcoMmoTHOR BEeNIHYHHEI 3apsfa OTAEILHOI'0 KOMMOHEeHTA, HO BenHYHHa
aapsna /HMWB AN Napel MYCKOBUT=-GHOTHT Gbina Mp¥MEpPHO NpONopLUHO-—
Ha/lbHA COOEPXAHMIO KaXAOro KOMIOHEHTa B CMeCH, A Ons napel Kajab—
muT-poropasi o6Manka norpeGopanock B 3-5 pas 6o/blie MOOXKHTeNb—
HBIX 3apaANOB Ha KalbouTe, 3ToOH HeflTpanuaopaThr 3apal YacTHU po-
rosoft 06MaHKH, 4TO OGYCNOBNEHO BJIMSHHEeM (opMHl HacTHU. [lns muc—
TOYKOB MYCKOBHTA K GHOTHTA B3aUMOdeACTBHe MPOMCXOAMT, NO~BHIHMO-—
My, no 6as’anpHbiM MIOCKOCTAM YACTHI, 3apsd OAHOW HaCTHUbLI ypaBHO—
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Puc. 1. Benuyuna 1 3HaK SN1eKTPHYECKOTO 3apsfa MHHEpPajbHEX Yac—
THIl pa3HOr'0 cocTapa H pa3aMepa (mexrpnaamm IIbu ABKEHHU B cTpye
Boanyxa)

1 - xpapn; 2- poropag o6MAHKA, 3 - GMOTHT, ¢ — MHKpOKAMH, 5 —
KanbUHT, 6 — THAC, 7 — MYCKOBHT
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Puc. 2. Onexrpusauug yacTunm B GuMUHCPANEHEIX CMECAX B 38BHCHMOC—
TH OT COOTHOWEHHS KOMIOHEHT

4 -~ CMeCb U3 YaCTHIl MYCKOBHTa M GuorHra, ¢paxuus O,1~0,05 mwm,
6 ~ cMech M3 YaCTHI KalbUUTA H poroBofi oBmauku, I- ¢ppaxuus 0,25-
0,1 MM, 2~ ¢paxuua 0,1-0,05 mm

BEWHBASTCS 2apanoM OpPYroft, a B3a¥MOnelfCTBRe NCERAOH3OAMAMETpH—
YeCKHX YacTHu KAJLOMTA H poroeolt oOMaHKH MPOMCXORMT B OTAGNBHBIX
Toukax. [losTomy ans nelTpamuaauuy sapana Ha YacTHme poropoft o6~
menkn (¢paxuus 0,1-~0,05 mM) Tpebyiorca NpHMepHO ABe YaCTHLL
Xa/buuTa, & ang ¢paxgun 0,25-0,1 MM — Ha ABe YaCTHUEI roropoft
o6MaHKK opHa yaCTHua Kannuura. [Nono6Hoe BaauMcheficTeHe CTPYKTYp~
HBIX S/IeMEHTOB OOBACHSET MOBLIUEHHYIO MPOYHOCTBH NOIHMHHEPABLHBIX
T'PYHTOB.

CocTosinie NMOBEPXHOCTH MMHEDAIbLHEIX YACTHIL OKASHLIBAET 3HAYH—
TellbHOE B/HAHHEe HA 3faK M BE/MHYHHY SNEeKTPHYeCKOro 3apsaa. Pasinn—
4Yne 3HaKa YACTHI OQMHAKOBOIO MHHEPA/BHOTO COCTaB& MOXHO OGBIC-
HATE TeM, YTO MOBEPXHOCTH YACTHL OLlla MOKpHITA COEM ancopGHpO~
BAHHOA BJIATM M/IM APYTHMH BelleCTBAMHE. PeaynbTarn uCcienoBaHus
B/MsHHS ACOPGHPOBAHHOA BOALI M PA3JMYHLIX BEIIECTBE HA BE/MMUMY M
3HaK 3apana MHHepalbHLIX YacCTRI npuBeaeHb! H& PHC, 3 u B Tabn. 1,
K3 KOTOpPBIX BHIHO, YTO C POCTOM BIAXHOCTH YACTHH MX 3/eKTpH3alus
YMeHRIaeTCH B CBAGH C YReiMdyelHeM CTeKAHMS S/IEKTPAIECTBA B OK-
pyXapowyo Cpey K 4YTO 3apda YacTHH onpefensgeTcs NpHpodoft ancop-
6upOBAHHOIO BelleCTBA, & He COCTABOM yacCTHn. fBnenHem a/eKTpuaa—
UMM JaCTHI M O6pA3OBAHHEM HOBBIX CTPYKTYDHHIX CBaseft MOXHO, O~
BUANMOMY, OOGBSICHHTH YTIPOYHeHHe MeCKOB MOCNe BO3ACHCTEHS aeMiIe-
Tpacenus, oTmeuennoe H.A. Nenncossm u U.B, [ynnepom [[lenucos,
19721,

B nppoAnEIX yCNOBHSX npH MOMHOM BOAOMACHINEHHH I'PYHTOB OCHOR—
HEle NopoRooGpaayiomue MHHepaibl (XBapu, nMolepoffl mnat, cmoga, po-
rosasg o6MaHKa), I'VIMHUCTH@ MHHepa/bl, OprAHHYecKHe BeileCcTBa 2a—
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Puc. 3. 3aBHCUMOCTb 3MEKTPH3anUu KBAPUEBLIX YACTHI NPU CKAThBa-
HUYM TO HAK/IOHHOHX KBapueBOH TPyGke OT OTHOCHTENBLHOR BIAXHOCTH BO3-—
ayxa

1 - ¢pakuusa 0,25-0,1 MM, 2 - ¢pakuus 0,5-0,25 MM, 3 - dpax—
mug 1,0-0,5 MM, 4 - ydenbpHoe 3JeKTPUyeCcKoe CONpPOTHBIEHWe ¢pak—
muu 0,1-0,05 mm

PsXeHbl OTPULATENLHO, [IONOXHTENhHO 3apsKeHbl BOAHBIE OKMCIHl Xe-
Nle’a, AMOMHMHHA ¥ APYrHX MeTAaloB,

YacTHibl INVIMHACTBIX MHHEPalloOB HeCYT OTPHUATENLHBIK 3apsan Ha
GazanbHbIX NIOCKOCTAX M MOMOMHTENLHBIN 3apsan Ha pebpax U Kpaax
YACTHLU, 34 CYEeT HeHACHIEHHBIX 3ApANOB KATHOHOB KPEeMHHS ¥ allloMu—
Hug. Ho B nefioM B BOAHBIX pPACTBOpax INEKTPOJHTOB MHHepalbHbe
YaCTHUBl OPOSBISIOT OTPHUATENbLHBIE 3apsl, O 4YeM MOXHO CynHTh MO

Be/lMIHHe M 3HAKY (- NOTEHuHana [ 3noyercxag, 3uanrupos u ap.,
1970].



Tatbnuua 1

13iuanne Ha Be/MuMy M SHAK S7EKTPHYECKOTO S&pAA& MUHEPANLHBLIX Y&4CTHU NpHPOAbI
noxpriBaoumx o6onouek

BewecrBo 06004~
KM 4acTHUb!

lyecTBa

3uax 3a-| TNosepxsocrnas nnoTHocts 3apana 10-11 kynou/cm2 wactwy
pana Be- | pasmepom 0,1-0,05 MM

0UG0T05KH | KBAPK | MHKPOK/AH [ MYCKOBHT Porosad KalbUuT THm
B BO3AYXE obMaHka
Hcxoasoe Beute- -6,63 +2,71  +28,78 -10,64 +7,77 +14,07
cTBO
MOHTMOPHIIOHHT - -2,24 -2,18 - -12,49 =18,50 -911
kaonuuut - -2,64 -0,42 - -2,86 -1,52 -
Tuapat okucm - -10,86 -10,57 +3,18 -3,98 -0,51 -
Keneaa
Tunpar okucu - -7,92 -7,75 - -17,58 -0,57 -
amoMnus
I'ymaTr kanus + +0,75 +0,60 +36,45 +1,82 +0,83 -
Tabanua 2
KomriecTBo Heobxonumo#i NoGABKY MuHepata K TOHKOW3MENBYeHHOMY MpaMopy s
Oy eHUAl U3OTOYKH
Ouncrunm-~| Pacreop Ouctunnu~ | PacTBop
Munepan poBaHHas 0,01\ Munepan pOBaHHAadA 0,01V
Bon& kCl, % Bona KCt, %
Ksapu 45-30 35-45 Kaonuunt 20 9
MOHTMOpPHATIOHAT 20-12 1 TuapocnionucTas ravka 20 1)

O xapaxTepe BO3MOMHBLIX CHI B3aHMONERCTBHS MeXny YacTHHAMH
Pa3/ M4 HON0 MRHepanbHOMNO COCTABA OAIOT NpPeNCTaBneHHs HCcienoBaHHs
{- noTeHuMana GuMHHEpPANbHLIX cMecedt Tomkux wactuu. T.C. Bepnmn

n A.B. Xa6axos

[1962] nccnenoBanM anexTPOXMHEeTHHECKHE CBOHCT-

Ba cMecCelt U3 NONOKHTENLHO 3apsXeHHbix YacTHu < 0,1 MM Mpamopa
H OTpHHATENBHO 3apsXeHHbIX yacTHn < 0,1 MM Kpapna, a tTaKkXe yac~
THIL MOHTMOPH/IIOHATA, XAONHHHTA M I'HAPOCHIONHCTO# r/MHbIL Bblio yc-
TAHOBIIEHO, YTO no6aBKH PA3MHMYHLIX MHHEpAaloB X TOHKOPA3MOoNOTOMY

MpaMopy YMEHBbUWAKYT NEepPBOHAYANBLHYIO Be/IHYHHY (—no'rennuana. npH

onpefefieHHOM copepXaHWH N06ABKH NOMHOCTKIO HeHTPA/M3YIOT erc H
NpH 3HAYHTENIbHOM CONEPXKAHHHM BLI3LIBAIOT NEpe3apsaXxy CHCTEMB, T.€.
HPHBOASIT K NONBICHHIO (-~ NOTEHNHalla NPOTHBONOMNOXKHOIC 3naxa (a6, 2).
HccnepoBanna noxasand, 4To naxe nebonbwas pno6asxa IIMHLI NpH-
BOAHT K MOJ/IHOX HedTpa/M3alHH NEepBOHAYABLHOIO NONOKHTEIbHOIC 3apd-~
na xapboHaTa xanklus, & NPH CONEPXaHHMH B CHCTeMe Gonbiie 5% rau-
HBl 3apdn ee onpepelifeTCd 3apsAAOM NOBEPXHOCTH JIHHHCTOIC MHHepana.
Bopna B raMsncreix rpynTax. Bona gengserca BRropoR rnaemo# cocTap-
HO#t YACThIO 'PyHTa H 3ANOJHFEeT NOphl CTPYXTYPHoro kapkxaca. Ilosepx-
HOCTHBIE CHNBI MHHepalhHbIX YACTHUH O6GyClOBIHBAjOT B3aMMoaeicTBHe
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Puc 4. CBasb BIAXHOCTH W %o
cBo6oaroro nabyxarus THH
C BeIHYUHON BIAXHOCTH Ha

A
upenene TeKydeCcTH
1 - XaomuKdT, 2 — XeMB-— 800 +
pufickaa rnusa, 3 — Ca—ac~
KaHrenb, 4 — Na=—-ackasreik,
5 = acKarrenk WCXOARBIA
A

HX C mopoBoff BOAOHR H Hae- 600
MHYMEe OBYX XaTeropsfi Bo-

Abl; MPOMHOCBASAHHOR H Ccila=
Goceasannoft [ Ceprees, 1959;

Pone, 1952; Opuapenko,

1961; 3noueBckas, 1969, 00
H ap.]. KomtyecTBo npou-
HOCBI3aHHOA BOABl B I'PyH~

Te MOXHO XApaKTepH30~

BATb BE/MHYHHOR MAaXCHMAJk-

HOR rHrpocKonMieckol Bnam-—

noctH Wy, (o6emuo 0,5-1,0 207} 2
W), a ofiiee conepkanse aJ
cBfi3aHHOR BOAL! B rpyHTaX - Ay
MaKCHMaNLHOR BlaXHOCTHIO oF

ceBoGoaHoro HaGyxanua W,g.
BnaxHoCTe cBOGOAHOTO Ha=- 7 1
GyxaHES IIMH NPEMepHO PaBHA 209 900 W,
BJIAXHOCTH HA Npefesie TeKy=
%eCTH WM HECKONLKO ee nmpepniaer. Hoxmowenme cocrapnsmor Na- MOHT=
MOPW/UIOHATOBbIE IVIHHEI, WIS KOTOPHX BJIAXKHOCTBD CBOGOAHOIO RAGYXaHHS
MOXeT SHATHTENbHO NPeBLIATh BIAXHOCTD HA npefene Tekydectn (puc,4),
Hammuue cnos cBa3aHHOR BOnb! Ha NOBEPXHOCTH YacTHN CYWECTBEH-
HO U3MeHfleT B3aHMoaefCTBHe yacTHI OpPYT C ApYroM H B SHayHTe/lb—
HOfl CTemeHM onpenensieT NMOBEAeHHE INIHHHCTBHIX I'PYHTOB NMOA HArpya-—
xoft. Ha pHc. 5 noxaaaHo H3MeHeHHe Yrila BHYTPEHHErO TPEHHH HEKO-
TOpPLIX I'VIMH B 3aBHCHMOCTH OT XKO/IMME@CTBA BOALI HA KOHTaKTe yacTHi,
OGpasus! rIMH NpenpapHTENILHO ancopGApOBa/lH BiIary npH OAHHOA OT~
HOCHTE/bHOA BIAXHOCTH BO3AYXA, 3ATEM J34lHBANMChH ANOAAPHOR Wup—
koctblo (CCly) E cnBAraMMch B n/IOCKOCTHOM NMpHGOpe O CXeme ape-
HHPOBAHHOIO CABHra MO NMpAMOR PeTBH KOMIIPECCHH NpH HOPMAILHLIX
naBieHnsx no 8-12 xrc/cm2 { 3uanrnpop, Bafirexynene, 1977].
MoXHO KOHCTATHPOBATb, YTO MaKCHMA/LHOE COMPOTHBICHHE CABHIY
naGmonaercd MpH OTCYTCTBHH BOABI Ha XOHTAKTaX YaCTHH. 3aTeM, Mo
Mepe YBe/OieHHS BIIaXHOCTH, 3HayeHHe YIJla BHYTPEHHEero TPeHHS YMeHb—
waercs. [lpyieM na MOHTMOPWUIOHHTOBOA TI/IMHEI H TOHKOP&3ApO6GIcH-
HOT'O MYCKOBHTa sKpaHHpYyloulee B/lMgHHE MIEHOK cBA3aHHOR BOALI Ha
p3anMoneficTBHe wacTHU MpPOsB/IieTcd B 38METHOM CTeneHH YXe mpH

13
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Puc. 5. HaMeHeHu#e yriia BHYTPEHHEro TPEHUs IVIMH OT KOJHMYEecTBA BO-

Abl H& KOHTaKTe YacTHL
1 — MOHTMOpWIIIOHHUT,

2 - KAoJHHUT, 3 = NAMBITOPCKHUT, 4— MYCKO=—
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Nowyowmpeagqur pacmBopa, we-mljom’

Puc. 6. 3aBucumocTs Habyxaund (a) ¥ BraxHoCTH Ha6yxaHud (6) MoHT-
MOPH/TIOHMTE OT KOHINEHTPAWMH B3AHMOAERCTBYOMEro pacTsopa sMeKTpo=-
mra (mo pasnmmM B.U. [uemcunosoft, 1972)

1 - Na ~monrmopwuionur + pacreop NaCl; 2- Ca-mourmopwuio—
mut + pacreop CaClg,

14
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THrpoCKONH4ecKoll BIAaXHOCTH. [\nA Kao/MHHTA BJMAHHE NPHCYTCTBHSA
BOABLI HA KOHTAKTAX YaCTHI OCHADYXHBAETCH /MHUIb MpH BIAAXHOCTH
Gommswell rErpockonEmdeckoff, YTO CBA3AHO C B/MAHHEM 3Aalen/ieHAd Yac-
THN KAOJ/IHHHTA, HMEIOMHX CTYNEHYaTyoO MOBEpXHOCTH, a TaKXe C Ha-
XOMAeHHEeM MOJIeKy/T BOAbl B fAeeKTax KpHCTa/IIHYeCKofl CTpPYKTYpH, a
He B TOYKAX KOHTaKTa YacCTHIl.

MuHepanblble YaCTHIB T'PYHTOB o6/lafnaloT BhICOKOf BHHTBIBaOWeER
CMOCOGHOCTLIO MO OTHOWEHHIO K BOAe, YTO NO3BOJAET MM OTGHpPATH BO-—
Ay Raxe M3 BLICOKOKOHNEHTPHPOBAHHLIX PACTBOPOB HefTpalbHLIX 37EKT—
pomuToe. Us pammbix puc. 6 pagno, 4To HaGyxaHHe MOHTMODH/UIOHATa
Habmopaerce faxe B pacteope Na(l, HMemoweM KoHueHTpauumio 10N
[ AuBuchmOBA, 1972],

B CcBA3H c HHTEHCHBHBIM B3aHMOAefiCTBHEM MOJIeKY/ BOABLI C MO-
BepXHOCTHIO YacCTHI HaGmofaercs M3MeHeHHe CTPYKTYPHEIX CBORCTB cBi-
a3aHHOR Boabl — cioff Boan 80-1 00 A mMeer neckomsxo 60/bWYI0 BA3~
KOCTb, YeM BOALI B o6beMe, HO MIIOTHOCTHL €€ NPaKTHIeCKH paBHa MiOT-
HOCTH BoAbl B o6veMe [ Xemeanwilt m ap., 19727,

CrpoeHke IVIMHECTHIX rpynToB (CTpykTypa K Tekcrypa). [loa crpyx-
Typoft mOHHMAIOT pa3Mmep, fopMy, xapaxTep NOBEepXHOCTH, KO/IH4E€CTBEH—
HOe COOTHOWEHHEe C/aralomEX rpYHT s7leMeHTOB (oTaedbHBIX YaCTHI,
arperaTos, LIeMeHTa) H xapaKTep B3aHMOCBA3H HX APYr C ApyroM, a
oA TEeKCTYpofi — MpOCTPAHCTBEHHOE PACMHONIOXEHHe cllaralolliX aiTeMeH-
TOB IPYHTAa He3ABHCHMO OT Hx pa3mepa [ Ceprees H ap., 1971]. [pu-
MEHHTENILHO K HEeKOTOpOoMY o0BreMy r/IHHHCTOrO rpyHTa AN XapaXTepHC-
THKH erc CTPOEHHSI MpPHMEHSIOT TepMHHBI MaKpo—, Me30- H MHKPOCTpyK-
Typa H MaKpo-, Me30~ H MHKpPOTEKCTYypa.

OCHOBHEIM 371eME@HTOM CTPYKTYPHl AB/IAIOTCSI CTPYKTYPHEIe CBA3H,
KOTOphbie ONMpeAenfioTcs XapakTepoM H THIOM KOHTAKTOB MeXAy aie-—
MeHTaMH rpyHTa., CoBpeMeHHas (M3HKO~-XMMHIECKasd MeXaHHKa pas3iIH-—

. 4aeT Cllefylom4e BHALI KOHTAKTOB MeXAy YacCTHHAMH B MPOCTPAHCTBEH—
HBIX gucnepcHbix CTpykTypax [ Pe6uunep, 19661 : xoaryasuuonuwie,
Toveunsie; ¢asoewie (puc. 7).

KoarynsuHoHHbIe KOHTAKTHI XapaKTepH3YIOTCA TeM, YTO MeXAy 4Yac-
THIAMH OCTAIOTCA paBHOBECHLIE MPOC/OH XHAKOR nHcnepcHolt cpefwr,
TONUMHA KOTOPHIX 3aBHCHT OT H3HIECKHX H (PHIHKO-XMMHYECKHX yC/IO-
BHl oxpyXaiowlei cpelbl H KpHCTAllNOXHMH4YeCKHX ocobeHHocTeft MHHe-
panbHLIX 4aCTHU. TOHKHe MPOC/OH XHMAKOCTH Ha KOHTAKTAX YaCTHI Cro-
COGCTBYIOT NMPOABIICHHIO B AHMCNEPCHBIX CHCTEMaX TaKHX MeXaHHdecKHX
cBOHCTB, KakK MoN3y4deCThb, BA3KOCTH, MJACTHYHOCTH H CHOCOGHOCTHL K
YTIPYroMy nocieaeficTBHIO,

[lpn mocTaTOYHOM COMDKEHHH MHHepa/bHbIX YACTHU MoA AefiCTBHEM
BHELIHHX CH/T MeXAy YacTHUAMH BO3HHKAIOT TOYeYHbIe KOHTAKTEHI, COOT—
BETCTBYOHIME MAoWaAdM B OAMH H/M HecKoJLKo aToMos. Toueunble
KOHTaKThl MpH Oonpefe/leHHOM AaB/ieHHH BNO/HE AOCTYNHEI AN CMaYH—
Baoefl XUAKOCTH, B peay/lbTaTe ancopOUHH MoJeKy/a KoTopoRt Moxer
MPOH30ATH aKpaHHpoBaAHHE CH/IOBHIX mMoJiefl yacTHH H GOpPMHPOBAHHE mMiac—
THOMIHPOBAHHEIX KOHTAKTOB C YBE/IHYeHHEM PACCTOAHHA MeXAY YaCTH-—
uaMH H ocnabneHHeM Hx B3auMopefiCTBHS,
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Puc. 7. MexaHuaM CTPYKTYpPHOIO CBA3BBAHUS YACTHI ¥ BHO KOHTAK—
TOB MEXAYy HUMU B IIIHHUCTBIX IPYHTax

a, 6 - neMeHTanUOHHLIE CBA3H BEuleCTBOM HHOINO COCTapa YeM Ma-
TepHan 4acTHu (4) W OQMHAKOBOIO cocrapa (f) — pasosut (xomnesca—
IUOHHBIA) KOHTAKT; 6 — MEXMONEKy/IsdpHbie, 3MeKTPOCTATUYECKHE, MATHHT—
Hble CBA3H — TOYeYHbI KOHTAKT; ¢ -— MeXxaHWYecKHe CTPYKTYPHbIe CBi—
34 - ZanemleHue; ¢ — rugpaTHble cno# (MpU HaNMYWA Ta30BOX KOMIIO—
HEHTHl — KANMWIISpHbIE CUWJILl CBASH) — KOATYNSUWOHHLIA KOHTakT; [ —

yacTHua, 2 — UEMEeHT, 3 — cBa3H, 4 — cBoGOAHAd BOAA, 5 -—cjoif CBA3aH—
Ho#t BOABl, §=- FHAPATHPOBAHHO~AMOPPHIOBAHHBIN Clo#

Ipr ypenndeHnH nnolagH HEMOCPEACTBEHHBIX KOHTAKTOB MeXAy
qacTuuaM¥ o6pasyloTca pasoBbie KOMTAKTHI, KOTOpble MOr'YT pea/ln3o-
BAThCH KakK NMpH AeRCTBHHH BHICOKHX [aBJICHHR Ha ToYeYHble KOHTAKTHI,
BHIBLIBAIOIMX MX MAacTaYecKyw AedopMamdio, Tak H MpH LeMeHTaUHH
9acTHi APYTHM BelleCTBOM, $a30Bhit KOHTAKT MeXAYy YaCTHUAMHE He-
BOCTYTEeH Ana XXMAKOK cpefiHl.

B nMcnepcHBIX rpYHTax B TOYKaxX KOHTaKTa, TaK Xe XKak B AI0GhIX
KOHMAEHCHPOBAHLIX Tenax, BCeraa, H Mpu TOM OAHOBPEMEHHO, CYEeCTBYIOT
CH7bl B3AMMOAEACTBHS ABYX 3HAKOB — CHIbl NMPHTAXKEHHMS U CHALI GT-
Tankupains, CHAL! NpHTAXEHHs NPOABAAIOTCA KaK CONMpPOTHBICHHE Tela
PACTSXEHHIO H PaspbiBy, a CHIbl OTTAKHBAHHS — KaK CONpOTHBICHHE
Tena CXaTHIo,

Cea3H MeXAQy yacTHuaMH OnpeensloTcs CHIaMH CBA3H MEMAY aTo—
MaMH H MOJleKynaMH, KOTophle aleKTPOMarHHTHbl mo cBoeft mpspone
H o6ycnoBlleHbl YepeAOBAHHEM B MpPOCTpaHCTBe obnacreft c MONOXHTENL-
HEIMM H OTPHUATENbHBIMH 3apafaMH,

Hanuune cHA npHTsSXKeHMs H OTTAKMBAHHS MeEXAy ATOMAMH H MO~
neKynaMH MpHBOAHT K MOABIEHHIO AHANOrWYHLIX CHN MOTEKY/SpPHOTO
B3aHMOMERCTBHA & MeXAy MaKpoCKomMieCKHMMH Tenamu. BaanmopeficTeue
KOJUIOHAHBIX YacTHi O06ycrnoB/MBaeTcs, ¢ OAHO# CTOPOMH, CHI&MH OT-
TalKMBaHHA, CBA3AHHBIMM C HAJHYHEM ABORHBLIX SNEeKTPHYECKHX ClOEeB,
a c Apyro#t — MoneKyndpHLIMH CHNIaMH TpHTAXeHHs [[leparnn, 1956;
Kpoitr, 1955]. Ilonsaa sHeprus B3auMoAeHRCTBHS KOMIOHAHEIX YaCTHL
HAXOMHTCA MOCPEACTBOM CHOXEHHH KPSBHLIX OTTAJIKHBAHHSA H MPHTAXEHHd.
TloreHunansHas xpuBas B3aHMOAEHCTBHA ABYX 4YacTHL HMeeT mepbbift
MMHHMYM, BTOpO# MHHHMYM H MAKCHMYM, T.€, CHIbl MPHTAMEHHA MeX-—
Ay YacTuuamu npeo6napgaloT Ha oYeHb MafbIX H HA oYeHb 6OMbUUMX
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PACCTOSHASAX, & CHIbl OTTAIKHBAHHA — Ha MPOMEXYTOYHLIX PpPACCTOg-
HHSX.

[eficTBHe CHIT NpHTEXEHHA Ha G/MM3KHX paACCTOAHAAX MEXAY YACTH-—
namu of6ycloBmaBaeT HX c/MMadie H COXpaHeHHe ocTarodroff pedopma—
IHH, a Ha GOMBIUIHX pPACCTOSHUSX MOPAAKA ToNMmuinl A¥PPYSHEX Clloep -
HaNM4YHe pABHOBECHBLIX CTPYKTYR AR&NbHEerc nopsaxa, HalpHMep orpaHH-—
YyeHHOe HaGyXaHHe INIHH, THKCOTpOMHOe YNpOYHeHHe CYCHeH3ull H T.A.
Ho orpanmieHHoe HaGyxaHHe BLICOKOAHCMEPCHHIX IVIHH MOXeT G6bITh
NOBACHEHO TaKkXe o6pasopaHHeM MPOCTPAHCTBEHHOR COTOBOR CTPYKTYpHI,
B roTopoft YaCTHUBI H HX arperars coeiMHeHbl APYr C APYrOM CBOHMH
rpassiMH H KpasMH, a KOHTAKTHl THna 6a3Hc-6asic CYWeCTBYOT TOJb—
KO B arperarax, o6pasyioilix CTeHKH coTopofi cTpykTypofi. Hamuuue
CH/I OTTHUNIKHBAHHA MeXAY YACTHIAMH IVIHH [OKA3LIBAETCA He oYeHb
TOYHBIM COBNAfdeHHEM aKCMEepHMEHTa/bHOR KpHBOH CXHMAaEeMOCTH H
TeopeTHdeCKoff KpHBOfi, PACCUHTAHHOA HA OCHOBE S1€KTPOKHHETHYeCKOf
Teopun ['yu u ocMoTwueckoft sapucimocTd Banr-Todda [ Boat, 1958},
PacxoxnenHe MeXAy TeoperHieCKoff H akcrmepHMeHTALHOR KpiBO# Mo~
nydaeTcs AOCTATOYHO 3HAYHTE/bHBIM H CBM3AHO C TeM, YTO CWIbl COfl=
POTHB/IEBHHS CXATHIO B TaKHX CHCTeMax He MO/THOCTKIO KOHTPO/IMPYIOTCH
HOHHO-3JIEKTPOCTATHY€CKHMH CHIIAMH OTTAJKHBAHHA H Gollbllee COMpO—
THBIIGHHE CXATHIO O6YC/IOB/ICHO HANMYMEeM He TO/bKO MNACTHOHIUHPOBAH—
HbIX {XOAryNsUMOHHEIX), HO H HENOCPeACTBEeHHBIX TOYEYHBIX KOHTaKT OB
MeXny yacCTHIHaMM,

HanuuHe CH/I NMpHTAXeHHA B O6GNACTH mepporo MHHHMyMa MOXHO
TIOATBEPAUTEL GaKTOM C/MDaHHR YacTHN H HANHYHeM MeT/M rMcTepe3Hca
npH CXKaTHH H pasrpyske rymHbl. Ho sToT daxr MOXHO OOBACHHTH M
HefOCTaTKaMH sKCIepHMeH7a, Korga HafyxaHHe mpH pasrpya3ke mnoi-
HOCTBHIO He B3ABEPIIHIOCHL B CHITY MEATEeHHOIO MPOHHKHOBEHHS MOJIeKyn
BOAEl B TIVIMHY, & TaxXe OTJHIYHEM TEKCTYp INIHH MO BEeTBH HArpy3Ku
H pasrpy3KH: YaCTHUHl [VIMHBI HA BETBW pPasrpyskKH pacrojaralorcs
napaiienbHO APYr APYry C Menbliefl moTeHuHalbHOf sHeprHeff, Yem Ha
BETBH HArpy3KH.



I'naBsa 2

MOIrPEIHOCTA KOMITPECCHOHHBIX MCIIBITAHUHA
T'JIMHUCTBIX I'PYHTOB

KomnpeccHoHHBI® HCMBITAHHE — OAHH M3 OCHOBHBIX METOAOB ompefe—
neHusg Monyna AepopMaNHH INVIMHHCTHIX rpyHroB., OpaHaxo cymecTByeT
eumle MHEHHe, YTO KOMMNpPECCHOHHble HCMBITAHHE TIVIMHHCTBHIX I'PYHTOB AAIOT
saHHXeHHbIe SHayeHHA MoAyns aedopMamun BChneAcTBHE HeCOBIaneHH:

B psaae ciliydaep pacdeTHBIX H (AKTHYeCKHX OcafoK COOpyXeuu#t, a Tax-—
Xe pacXoXAeHHS PeayibTATOB onpefAeneHHa CXHMaeMOCTH B OfoMeTpax
H MeToaoM WTaMmoBbIX Hcmbirahwit. Ho B,H, Bapmeeckuft [1964]
MoKas3all, YT0 pacXoXAeHHa MeXAay peaynbTaTaMH paciera oCaloK H
daxTHYEeCKHMH ocafgKkaMH OGyC/IOBNEHEl HEAOCTATKaMM He TO/bKO OObM-—
Hoft MeTonMKM ompepeneHHs AedopMamHOHHEIX mMoKas3aTenefl rpyuta B
KOMITpeCCHOHHOM npH6oOpe, HO H CYMeECTBYIOIMX METOAOB paciera oca—
AOK, OCHOBAHHBIX Ha Mopenn HHelHo-pedopMHpyemolt cpeawl, Hcnone—
3ya Ana pacdera ocagok "merop HeoaHopoasoft cpean” B.H. Bapuiep~
CKHff MONY4Hs peayinLTaThl, COBnajallMe C HATYPHHIMH AaHHbIMH, [lo-
3TOMY HeOGXOAMMO COPEpIIeHCTBOBATE METOAHKY KOMIPECCHOHHEIX HC—
NBITAHAR /IMHECTHIX T'PYHTOB, YTOGH NPaABHILHO OLEHHTH MOTPEIIHOCTH
9THX HCMHTaHu#t, TAK KaK KOMNPECCHOHHOE CKATHe [OCTATOYHO XOpOouo
Mope/Mpyer paboTy IpyHTa B OCHOBPAHHH KPYMHEIX COOpPyXeuuft c wxpo-
KHM $yHOAaMEeHTOM,

Hcnmrande riMHHCTOrO rpyHTa Ha CKHM&eMoCTb, BHIMOJHAEeMOe B
KOMMpeCCHOHHOM npiGope, HMeer psa morpemsocreft [Pasopenos,
1961], xoroprie MOXHO OOBENMHHTL B ABEe IPYIMLL

K nepeoft rpynne OTHOCRTCH NOTPSITHOCTH, CBORCTBEHHBIE KOMMDeC-
CHOHHOMY HCMHITAHHIO KaKk mo6oMy ¢uauueckoMy n1abopaTopHOMY OIbi—
Ty: 1) HamMuHe TpenHs Mexay obpasuoM M CTeHkaMH npubopa, 2)
HanmyHe penveda Ha NMoBepXHOCTH ofpasna H 3a3opa Mexay oGpas’mom
H KoibloM, 3) HecoBmaleHHe CKOPOCTH HAIpYXeHHs NpH 1aGopaTopHoM
HCMBITAHHH C TeMfaMH HArpyXeHHs npH CTPOHTeNLCTBE, 4 ) oTiHuMe
TeMneparypbhl MacCHBA r'pyHTa, 5) pa3flHiHe COCTaBa M KOHIEHTpaLHH
nopopoff BOAH! I'PYHT& OT NMPHMEHAEMON MpPH HCHBITAHHH H T.M.

Ko BTopoft rpynne MOXHO OTHECTH MOrpeLIHOCTH, OGychoBIEHHLe
ormmMyHeM cBoficTB o6pasla, H3BIEYEHHOIO H3 MacCHBA M [OCTAaBiEHHO-
ro B naboparopmio, oT CBOficTB I'pyHTa in situ B peayawrare napyule—
HHA CTPYKTYPHBHIX cBsaefl nMpH pasynsioTHeHHHM, ycaaxe W/ OpyrHx
BoapelCcTBHAX,

lpoananuanpyeM mnepBylo IPYNINY HOrpeluHoCTe#t KOMMPECCHOHHBIX
HCMLITAHHA H MOMBITAEMCS OLEHHTh HX 3HAK H OTHOCHTENLHYIO pOib B
NPEANnoNoMed A NpencTaBHTENLCTREA HCNBITHIBAEMEIX OGpasloB rpysra,
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Bauanne cCH/I TpeHHA rpyHTa no CTeHKaM npHGopa Ha ero aedopma-—
mHio, Tpenne Mexny rpyHToM H oGofiMoft mpHGopa NPHBOAMT K OTIIHYHIO
daKTHIECKOro HampsiXXeHHOrG cCcocTosHHA ofpa3lla B ogoMerpe OT pac-
9eTHOrO M, KaK ClefiCTBHEe 3TOro, YMeHbllaeT YIVIOTHEHHe rpyHTa. Yrto-
661 oCNnaGHTE BIMSHHE CHII TpeHHd, HCOBITHIBAIOT O6pasusl Maloff BeICO~-
Thl B BHAE MJIOCKHX AHCKOB C OTHOWIEHHEM AHaMeTpa K BeIcoTe Gonklue
Tpex; NMPHMEHKIOT aHTHPPHKIHOHHOE MOKPHITHE CTEHOK KoNbla, DiMsHHe
CHIl TPEHHS MeXAy I'PYHTOM H KOJ/ILIOM NpH KOMNPECCHOHHOM HCNBITa—
HHH MOXeT ObITh OmeHeHO nyTeM: 1) 3aMepa pacnpepefieHust Hanps-—
Xennit B ofpasume MIHM pacnpefe/leHH HanpsdKeHHA No OCHOBAHHIO MpH-—
Gopa H/In 3aMepa CpefAHerc naBlleHHs, NMepefabBaeMoro I'pyHTOM Ha OC-
HopaHHe nmpHGopa; 2) cpaBmeHHe CXKMMAeMOCTH I'pyHTa B ofloMeTpe H
npH6Ope TPEXOCHOro CXAaTHA H/IH B OflOMeTpax C Pa3HHIM OTHOUIEHHEM
OHAMeTpa K BHICOTE; 3) OMEHKH H3MEHEeHMsi CTPYKTYPhI T'DYHTa B pas—
HBIX 4YacTax obpasila — B IeHTpe H OKOJIO CTEHOK.

C.P. Mecuan [1967] nmokasan mpH HMCNBITAHHH H& KOMIPECCHIO Nier—
KOro Cyr/iMHKa H [JIHHBI, YTO BENHYHHA CHIEI TPEHHA ANA NMEpBOrO I'PYyH—
Ta paBHa oKono 13%, a Ang BTOporo — 8% OT MPHIOXKeHHOR K 06333-
1y BepTHKalhbHOfl HArpy3KH, He mnpeBblllasllefi B onmkiTax 2 Krc/cM<,
ABTOpoM 6blIO yCTAHOBJIEHO, YTO CH/A TPEHHA TPYHTa O KOJLUO MpH
HCnbITaHHH o6pasnos BbicoTol 10 H 20 MM H C OTHOWIEGHHEM AHAMeT—
pa x Beicote 3,5 H 7 OKaablBaeTCHA NMPaAKTHIECKH OQMHAKOBOHM,

CpaBleHHe peayllhTaTOB HCIBITAHHA 06pasnop~6/M3Hel OB B XXECTKOM
Ko/blle onoMeTpa H 6e3 konbua (ogsoocmoe paspaBiMpanne) mMoKasbl-
paer, YTO BeMHYHHA OTHOCHTeNlbHOR AedopMALHH MHCYero Mena npH
HCMBITAHHH B Koxblle 6blia MeHblle, YeM MpH HCMBITAHHH PABHOIO MO
BLICOTE H MJIOMAJH MONMEpeYyHOro cedeHHda obpasla, Ho 6e3a Xonblla
(puc. 8). Eciu HCKMOYHTL HavanbHelfl YIaCTOK AepopMmannt A0 ZKI\C/CMZ,
rae pas/MYyHag WEePOXOBATOCTL NOBEPXHOCTH 0O6pasnos ~6Mu3nenos
SaTpyaHseTr cCpaBHeHHe, a TaKXe y4acTOK 3aBHCHMOCTH aedopMannsa—
naBlleHHs NMPH AaBlleHHax Goapuwnx 10 Krc/cM“, rge HaYHHAIOTCA 38—
MeTHEIe CTPYKTYpHEIe HeoOpaTHMble fedopMmaius, To yBHAMM, 49TO NpH-
paumienne aedopMauHit B OGOHX CIyYadaX OKa3LIBAETCH MPAKTHIECKH OaH—
HaKOBbIM, & BeJHYHHBI AedopMaunft ornudalorcs Ha 20-23%, Taxam
o6Gpa3aoM, TpeHHe Mella MO CTeHKaM MpHGopa NMPHBOOAHT K 3aHKWXEHHMIO
netopmanmn, [IpH 3TOM HeO6XOAMMO OTMETHTH, WTO Mell MO I'PaHYIIO0—
MeTpHIeCKOMY COCTaBy NpeACTaBideT CPeAHHA CYT/IMHOK H HMeeTr AOC—
TaTO4HO BHICOKHA Koa(duuHeHT TpeHHg mno Meranly (nopagka 0,4-0,7).

CHIIbI TPEHHA MEXAYy TIJ/IMHHCTHIM I'DYHTOM H CTeHKamu npiGopa Hc-
KaXaioT HanpsXXeHHOE€ COCTOsIHHE I'PYHTa H ONpeAelfioT HepaBHOMEpPHYIO
IJIOTHOCTL MO BHICOTE TpyHTa. B KoMmpeccCHOMHBIX npHGOpax MpH ymo—
JOTHEHHH T'PYHT nepefBHraercs B HanpaBlleHHH AeflCTBHR NaB/ieHHdA, a
cHna TpemHa AeficTByer B o6paTHOM HampaBileHHH, BcnepcTeue aToro,
BellMiHHa AaBlleHNs B HHXHeft yacTH o6Gpasla MeHblle, yeM B pepxHeft:

-2fER
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P, =Pye (2.1)

rae P, - ycunme ma muXmem Topme o6pasua; Py - ycunme, npnioxen—
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2% Puc. 8. 3aBucumoctb
OTHOCHTENLHOR Aedop—
r Mauu# cxarus mena (h=
- 2 cM, s= 40 cM2) or
3 7 ycnoB##t UCHbITaHus
.1 - onHoocHoe cxka~
i 2 THe AUCKa, 2~ XKOMIi-—
PeCCHOHHOE CXarHe
4/ -
Liad [ | i A N
491 a5 7 177 700

A rsc/ecw® (\g~unarz)

Hoe K BepxHemy Topuy ofpasna; f - xos(ppHuueHT TPEHMHA; h — Bbi—
coTa obpasua; R- paguyc nonepewnoro cedenhs ofpasna; ¢- koag-
¢uuHeNT GOKOBOIO [aBI/ICHHA,

YyuThBas, YTo XosbpunueHT GOXOBOT'O NABNEHUS MOXHO paccHiuTaTb
no dpopmyne fixu [Bpykuep, Hpenana, 1965 ]} nomyaum

- 95 _ sin ¢) 2
P, = Pge 2t8‘l5(0' sin ¢ R (2.2)

rfie ¢ — Yrosn BHYTPeHMHero TpeHHs,

Takum o6paaoM, noTeps RAB/IEHHS Ha NpPeOAONEHHe TPEeHH® rpyHTa
NnO CTeHKkaM npHOGOpa 3aBHCHT OT yrza BHYTpeHHerO TPeHHd IpyHra H
OTHOWeHHs BLICOTH obpa3alla K panuycy hohepeyHOro cedenus obpasaua.
Ecan 510 orHOoWeHHe He6GOMbUIOe H npolecC YN/IOTHeHHA ABYCTOPOMHHH
(npu6op THna ‘nnaBaomwee KONLUO”), TO MOTEpIO CHI HAa TpeHHe MOXHO
3HAYHTENBHO YMEHLIHTD,

HUcnomeays ¢opmyny (2.2) MOXHO pacCUMTaTh OTHOCHTO/NLHEM Ne—
penan AaBlleHHA MeXAy BEPXHHM H HMXHHM TOpuaMH KOMIIPECCHOMHOIO
npi6opa BCIeACTBHe noTepH CHIbl TpeHHdA, NPHHAB KoadpduuHenT Tpemms
CPYHTa O CTeHKH npHGopa PaBHLIM yriy BHyTpeHHero TpemHs (ra6n, 3).
Ha tabn, 3 BHAHO, YTO NOTepH Ha TpekHe MOI'YyT COCTA4BHTH 3HAYHTENIL—
HYI0 4aCTL paBlienHs, HO NpH NapaMerpax npibopa h/R = 0,5 Mak-
CHMA/IbHbIe NOTEPH Ha TpeHHEe COCTaBisM He Gonee 11-32%,

Bnuanne penbeda noepxXHOCTH rpyHTOBOro ofpeslla Ha ero CXH-
MaeMoCTb. B cHiy auckperHOfl mpHpops! I'MIMHNCTOIO TpPYHTa, a TaKkXe B
B peay/bTaTe ero o6paGOTKH TIpH BHIpe3aHHH Ha NOBEPXHOCTH o6pasia
BCerpa HMeIOTCH HEpOBHOCTH, KOTOphIe MOTYT GuITh ABYX BHgoe [Yep-
kacoB, 1958]: maxponepoBHOCTH (peay/ibTaT HeGpexHON 0GpaGoTKH )

H MHKpOMepOBHOCTH (0GyClioBJ/leNNble CTPYKTYPO# H TeKCTypolt rpyHTa),
NosToMy Meway wWwTamnoM ApHGOpa H KPYHTOM HeT CHIIOIWHONG KONTAK—
Ta H pedpopManusd rpyHrTa HaUHHAeTCs CO CMATHR HEPOBHOCTeH# H BhINyK-—
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Ta6nuua 3

OTHOCHTEeNBbHEI Tiepenal JaBleHHs MeXAy BepXHHM H HHXHHM
TopuamMu ofpasua npH €ro KOMNpecCHH

Py, nons| Po - Py
t DAy
O6pasen |¢,rpaa| tg¢ ¢ h/R | or Py o
Benrounut 8 0,14 0,81 1 0,79 21
0,5 0,89 11
0,25 0,95 5
Kaonuuut 21 0,38 0,59 1 0,64 36
0,5 0,80 20
0,25 0,89 11
MNanwrop- 26 0,49 0,51 1 0,61 39
CKHT 0,5 0,78 22
0,25 0,88 12
Kanmsunt 35 0,70 0,38 1 0,59 41
TOHKOpasa- 0,5 0,77 32
MOJIOTHI 0,25 0,88 12

7oCTeit, YTO NPHBOAMT K I3ABHIUSHHIO AeHCTBUTeNbHOK NedopMauuH H
3aHHXEHHIO BLIMHCASEMOrO 3HaueHHs moayns aedopmaunn. HennoThoe
npwierabdue o6pasna X 60KOBbIM NMOBEpPXHOCTAM KOZbLIA TaKXe O00YCIIOBe
HBAeT HeKOTOpOe 3aBhllleHHe BepPTHKANMbHOW nedopmannu,

[edopmanus riAMHECTOrO IPYHTA C NPHPOOHBIMH CTPYKTYPHEIMH CBSfi—
39MH C nepBLIX CTyNeHell NABIeHHs MOXEeT NPOHCXOAMTL B peayibTaTe
CMBIKAHHSI MHKpPOTpelllH, BAAB/IHBAHHA MakKpo— H MHKPOHepOBHOCTeH,
YMeHbllleHng padMepa nop. [lpmieM pedopManuum BceX aTUX 2/1eMEHTOB
Moryr OuITb kK&K obpardMeiMu, Tak ¥ HeoGpaTHMmpIiMH., Briaennts B 4HC~
TOM BHae aedopManmio HepoBHOCTe# M3 obmeit nedopmaunu odedn Tpyd—
HO,H MOXHO NMONYYHTHL NHIL NpHOMMDKeHHble NpeACTABlIEHHAS NYTeM Npsa—
MOro HX HaMepeHHs nu60 npH MoMomy MHKponpoduieMepa CHCTEMBI
HU.U. Yepxacora, nu60 npH TIOMOIM H3MepHTEILHOIO MHKpPOCKONna
MHUC-11 [Nlapuonos, 1972].

MaxkpoHepoOBHOCTH Ha NOBepxHOCTH o6pasua - BEHINYK/IOCTH, BOTHY-
TOCTH, NepeKoChl — He[RONMYCTHMH npu o6pa6oTke o6pasdLOB M OODKHBEI
ObITL YCTpPAHEHBI,

A.K. JlapHoHOB yCTaHOBHI, HCClleqysi NOBEPXHOCTH CYT/IHHHCTBIX
F'PYHTOB mOC/ie 38psafKH HX B KOMIIPECCHOHHEIX NpHOOp C NOMOWELI0 MH-
xpockona MHUC~11, 4TO Be/MUHHA HEPOBHOCTed B CYT/IMHKAX MNOIyTBep—
polt xoHcHCTeHUMH pocruraer 1,1-1,2 MM, Ho nocne npunoXenus goap—
7leHHs Be/IMYHHA HepOBHOCTeH yMeHbaeTcs H npubiMXKaercs K paszme-—
paM CTpPYKTYpPHBIX alleMeHTOB. Tak, B /lerKHX M TaXeNblX CYI/HMHKAX
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nocnie peflctBua paBnedHus 0,5 Xrc/cM“ BenuuMHA BHICTYNOB YMEHbLIA—
nacs go 0,4-0,8 MM; B rpyHTax c LepHMCTO-IIeH4aTO# CTPYKTYypoi
BbIpABHMBaAHHE NMOBEPXHOCTH OBHIO 3aperucTpMpoBaHo IpH OQaB/JeHUH
1 xrc/cM“, a B MAJIOBII&XHBIX MNIHHHCTHIX 'PYHTAX C 3epHUCTO—-arpera—
THBHOM M arperaTHBHON CTPYKTYpaMu — npu papiesusx 1,5-2 xrc/cMm2,
MuUKpOHEpPOBHOCTH NOBEPXHOCTH ofpa3na COXpaHSAIOTCH NpU KOMIpec—
CHOHHOM HCHBITAHHU, HO BBICOTA UX YMEHbUAeTCd MO Mepe YHNOTHEeHUS
rpyHTa. BenmiunHa MuXpoHepoBHOCTell Bo3pacTtaeT B rpyHTe C yBeliMye—
HMEM B HeM cofepXaHusd KpyuHbix ¢paxuuit, Tak, ang pasaH4HbIX pyH-
ToB U.U. Yepxacos [1958] nonyuun creayioumve 3HaueHUs MUKpOHe—
poBHOCTe#t AS nocnme ofXaTua o6pa3uob naebleHueM 2 krc/cM2;

CPYHT MM CPYHT MM
Tnuua neuieBaras 0,008 [Mecok Menkui 0,080
CyrnuHOK nerxuait 0,042 [Mecokx kpyuHbift 0,188

CMaTue HepoBHOCTell TOpuOB ofpa3una HeCKONLKO 3aBbiiaer o6liyio
aebpopManuio cXKaTus. BenuquHy aTOro 3aBhIEHHS MOXHO OUEHUTHL B
peaynsTaTe cpaBHeHus gefpopMauuu cXKaTud, ONpPedeNeHHON MO u3MeHe—
HUIO BBICOTHI O6pasuna W MO U3MEHEHHIo nmopucTocTH, W3 paHHBix, nojy-—
yeHubix C.C. CaBBaTeeBriM [1972], x0opowo coriacyiolliXCsl ¢ OaH-
HbiMu H.A. Arunwera [1957], eugno, uTO npeBbuueHue pedopMaunit,
onpenelerHbIX BBICOTHBIM METOLOM U MO HEeNOCpeACTBEHHOMY H3MeHe-
HUIO NMOPUCTOCTH, QA JECCOBBIX I'PYHTOB COCTaBjasieT B cpeilHeM 4-8%
M BelMYHHA 3TONO PACXOXKOAECHHA MOXeT ObITb OTHeceHA B OCHOBHOM X
YNNOTHEHHIO MOBEPXHOCTH TOpHOB ofpa3ua B pe3aynbTaTe BAABIHBAHHS
MUKpPO— M MAaKPOBBLICTYNOB. [1/1f NMONHOCTBLIO BOMAOHACHIMEHHBIX TI'IHH
CpaBHeHHe pe3ylLTATOB BBICOTHOIO W BECOBOIO METOLOB ONpeneNeHus
xoa¢dunHeHTa NOPUCTOCTH Mp¥ KOMIpPEeCCHH ONaeT WHOH peaynLTaT, T.e.
pacueT KO3phUHHEHTA NMOPHCTOCTH BHEICOTHBIM MEeTOLOM [NaeT MeHbUYIO
BenumuuHy, 4eM BecoBriM (puc. 9). CpaBHeHHe NPOUIBOAMIIOCH HA OF-
pa3uax riayxopenkoro Kaonuuuta ¢ W = 129,3%. Kospuuuenr no-
PHCTOCTH pacCuuTbIBalics No $opmyne €, =€y -8Q1 +e0) 10 BBICOTHOMY
Meroay (§ — OTHOCHTenbuas pepopmMauus, € — HadalbHbi} xoaddunenT
nopuctocTH) ¥ no ¢opmyne ¢ - Wy aas o6pasuoB, YNJIOTHEHHBIX AO CTa-
6unuaauvu gedopmaunnu nog OAHHOK CTYNEHBIO OAB/IEHUS W USBIIEMEH-
HBIX U3 OofOMeTpa O/ OnpefeNeHus BIAXHOCTH MO BeCOBOMY MeToay.
CpaBHeHue aTHX METOLOB OnpepneneHus XKoz¢pMuueHTa NOPUCTOCTH Kao—
IMHUTA Npd KOMIpecCHu NOKa3bIBAeT, HTO pacXoXiaeHue MeXay HUMHU
HOCHT CHCTeMATHYecKHii XxapakTep, KoTopeili o0ycnoBieH, NO-BUAHMOMY,
BAABIUBAHWEM MACTHI B 3830pbl MEXAy NOpIWIHEM M CcTeHKaMu npubopa
¥ B OTBepCTHs (UALTPOB, HTO OCOGEHHO 3AMETHO NpH LABJEHUsIX B
3 krc/cM2, xorna COXpaHfieTCsl 3HAUUTeNIbHAS NMOABUXHOCTb YACTHL
CUHBL,

C poCTOM p[aBleddss HA IVIMHY OTHOCHUTe/IbHAsi pa3Huua B 3HAYEHUSX
xoa¢pdunueHTa nopuctocTd Gyser BO3pACTATH, TAK KaK B riune SyneT
YBE/IMYHBATLCH LO/Sl CBSI3AHHON BOABI C YOE/bHBEIM BecOM BOIbLWHM enu—
Huubl, U3 puc., 9 BuoHO, YTO OTHOUWEHHe 3HadyeHu#t xoadduuuenta no-
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neIThIBaeMblit 6e3 noapona BOAbL, HO 3AMMINEHHOR CJ/lI0OEM MACHA OT Bbi-
CbIXaHWf, YK€ NPH ManbiX [aBAeHUAX HauyuHaer MOepopMuUPOBATHCS

B pe3yibTaTe CMEIKAHHS MUKpDOTPEMMH, & Nnpd OaBleHusX, OGOIbWKX
YcTpyKTypHO#t npouHocTu”, — B peaylibTaTe yMeHblleHus obGwema mnop.
Ipu paarpys3ke npoHcxonsT ynpyrue dedpopmanu¥ CTPYKTYPHBIX 3JleMEH—
TOB K 3aMKHYTHIX 0GBEMOB Boabl. Ho pas3y 10 THEHHIO INIHHUCTOIO I'PyH—
Ta, UCNHbIThiBaeMoro 6ea Boobi, BO BHellHelt cpelde npenaTcTByeT KanWlie
JIApHOE [AaBjleHHe BOAbI B nopax ¥ TpeuwmHax., HcneiTanue riuaucTOro
rpyHTa MO BOAOH pea3xo H3MeHAeT Xxapaktep ero aedpopmaunuu, Otyer—
JIMBO NOABJIAETCH BBIPAXEHHbIH IOPU3OHTA/BHEIX YI4CTOK KOMIPECCUOH—
HO# KpHBO#, HO NpH paBileHUH, GollblleM CTPYKTYpHOR NPOMHOCTH, yI—
JIOTHEHWe NMPOHCXOQUT NMPUMEpHO TaK Xe, Xak # ob6pasna G6ea ponwi. [Ipu
pa3rpyake HabGmopnaerca cyuectBeHHoe HabGyxaHue obpaana, KOTopoe

Nno CyWeCTBY ¥ onpeneiser AepopMauuyu pa3ynjloTHEHUS I'pyHTA.
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P, xec/em* (\g-unara)
Puc. 10. Bnuanue ycnopu#t ucnbiraHus Ha AepOPMALUIO TIIHH TPYU KOMI—
peccuu

a - ucneiTaHue fnog BoAo#k, 0§ — ucnbiTtaHue 6e3 nogpoga BOgbl C COX—
paHeHueM BJIaXHOCTH

¥ pasapylieHWe YAacTHI nod MeCTKUM LITAMIOM MOXeT HUCKA3HTb CXu-—
MaeMoCTh B CTOPOHY ee 3aBbluieHus., [losTomy npu nporHose pgedpopma~
IU# KPYNHO3EPHUCTHIX rpyYHTOB B peallbHBIX COOPYXEHHaX Heo6GxoauMo
CTPEeMUTLCA K COBNajeHulo cxeM pabGoTel rpyHTa B naGoparopHoit yc-
TaHOBKEe H B HATYPHBIX YC/IOBHSIX.

Bnusinve noaoBoga BOabl Ha CHXMMAEMOCTH IIHHHCTBIX rpyHToB. Ha
CXHMaEeMOCTb TIIHHUCTHIX T'PYHTOB CYWeCTBEHHOE BIIWgHHe OKasbBaeT
HallMque MM OTCYTCTBUEe BOLBI BO BHEUWHER Cpene Npd ux HCHBITAHWH.
Ha puc. 10 npuBeneHnl XxapakTepHble pe3yfbTaThl HCHOuiTaHua oGpa3=-
1OB~6/IM3HEOB €CTEeCTBEHHOR CTPYKTYphl KHHENbCKe# TNHHBI Ha KOMI—
peccHio ¥ NEKOMIpeccHI0o C NorpyXeHuem obpasua B Bony(d)u Gea
noasoga Bodkl K o6pa3uy (6). CpaBHeHHE pPe3ylLTATOB WCNBITAHHSA NO-
Ka3plpaeT, TO loaBedeHHe BOoabi kK 06pasly CyUeCTBEHHO W3MeHseT
ero mopefeHye NOu Harpy3kodl, ocOOEHHO pelkO NposBasOmeecs Npu
pa3rpy3ke. O6pasen ¢ eCTeCTBEHHOR CTPYKTYpo# H BIAXHOCTLIO, WC—
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nelIThiBaeMerit 6e3 nogpoaa BOAbl, HO 3allMINEHHOR C/iI0eM Macia OT Bhbi-
ChIXaHUs, YX€ npu MaJibiX [AaBIeHuaX HaudHaer pedpopMHUpoRaThLCS

B pe3ylibTaTe CMBIKAHHA MUKPOTPEUHMH, a NpH [NABJEHANX, GOMbWIAX
YCTpYKTypHO# npoiHOCTH”, — B pe3ynnraTe yMeHblieHHs o6nema nop.
[Mpu pa3rpy3ke npoucxogaT ynpyrde pedopManuHM CTpPYKTYPHBIX Sl€MeH—
TOB M 3aMKHYTHIX OGbemos Boabi, Ho pa3ynioTHEHUIO TJIMHECTOrO rpyH-
Ta, ¥cnbrrbiBaeMoro 6ea Boabi, BO BHEWHe# cpele NpensTCTBYeT KanHi=-
napHOE aBlieHMe BOAbl B nopax H TpemmHax, HMcneiTaHHe riMHHCTOro
rpyHTa nog Poaodt pe3ko H3MeHser Xxapakrep ero pedpopmanun. Oryer-
NMBO MOABNNAETCH BbipaXeHHbIt MOpH3OHTA/bHBIA YYACTOK KOMIpPEeCCHOH-
HO XpWBO#, HO NpH OaBJieHHH, OGojlblieM CTPYKTYpPHOH NPOMHOCTH, yIl-—
JIOTHEHHe NPOHCXOQMT NpUMEpHO Tak Xe, kak U oGpa3ua Ges ponn, [Tpu
pas3rpy3ke HabmopaeTrcs cyulecTBeHHoe HabGyxaHue obpalua, KOTopoe

Mo CYWecTBY M onpepensier gedpopMaunud pal3ynjilOTHEHHs TCpyHTa.



FnaBa 3

BJIMSAHUE BHEIIHUX ®AKTOPOB HA OBBEMHYIO
JAE®OPMAINIO INIMHUCTBIX T'PYHTOB

Bnusune crarmdeckoro gapllenus. llenocThHas kapraHa 3BBMCHMOCTH
CXHMAEeMOCTH OT AABJIEHWd AN PA3JMYHBIX HCNEPCHBLIX H KOHAEHCHPO=—
BANHBIX Tell BOSHWKAET NPH H3OGpaMEeHMH 3ABHCHMOCTH agp - P Ha
6uorapupMHaeckolt koopawHaTHOH cerke (pHc., 11), rne ag=¢/P—ko-
opPHOHEHT OTHOCHTENLHOH CXHMAEMOCTH NPH KOMIPECCHH; € = OTHO=
curentHag nepopManus; P - pabnedne. Koappunhewr oTHOcHTemHOM
CXMMAEMOCTH a() CBfidaH ¢ KopPHuHEHTOM OGBEMHOrO CHATHA £ sa=
BHCHMOCTBIO

a0= l;zizﬁ ﬁ’ (3.1)

rae ¢ -~ kopbpumuenr Gokomoro napnenus (0 € £< 1),
3aBHCHMOCTB a4 — P MoMeT 6HITH AIMpPOKCHMHMpPOBAHA CTeneHHOM
¢yukase#t nmpa P > Pch

a0=1<(l_ )l"a =K(l )b , (3.2)
P P+

rae K - koapdumHeHnT NpONOPHMHOHAMLHOCTH, NpPHUBeneHHhI# K enHHHue

naBplleHus; P* - Pa /P — OTHOCHTE/ILHOE naBjIeHHe, (Pa = 1 Kkrc/cMm<;
P - BHellHee paBlieHue); Pch - CTPYKTYPHasi NPOYHOCTHL TPYHTA INpH
KoMmnpeccHn; b = 1 — qa — MoKasaTelb CTENEHH,

HokasaTemns creneHH a¢ wusamMeHsercda B Npeagenax oT O no 1. Bem-
aHHa ¢ = 0 XApaKTepHa [/ BRICOKOAHCNEPCHMLIX T/IWH THra Na- MOHT-
MOpHJ/IVIOHHTA, KOTOpBIe CKHMAIOTCA NMOYTH KAK Tas3kbl, a = 1 - pna
CIVIOUHEIX YNPYTHX Ten (KpHCTANNOB MHHEpPA/IOB H BOakl); AAS 6GONb-
WIMHCTBA AUCIIEPCHBIX T'PYHTOB = OT NeckoB a0 rmuH - 0 <a <1

HameHeHHe Be/MYHHBI NOK&3ATeNd CTENCHH @ O6HAPYXHUBAET OTYEeT=
JMBYI0O 3aBHCHMOCTB OT CTPYKTYpPHl T'PYHTa =~ OT paaMepa ¥ ¢GopMbI
qacTHi, Tak, alg AHNCNEepCHO# BopOHACHIUWIEHHOX CHCTEMEl, COcTofimel
H3 TOHKHX YACTHI NacTHHYaTO# popMel (MYCKOBHT, TanbK), a Takxe
ANsg TIOCKHX MeTalNM4eCKHX INacTHH, pasaefieHHBIX MmacioM, a =
= 0,096 + 0,175 ( b = 0,904 -~ 0,825), a anma aucnepcHo# BOAO=
HACHIWEHHO! CHCTEMEI, cocTodmel TOHKHX YACTHIl HenpaBMIbLHOR
dopmel (Kanbmur, MHKpoknMH), a = 0,35 + 0,33 ( b= 0,65=0,67).
C yMeHblleHHeM pa3mepa 4ACTHI BEIMYHHA JIoKa3aTelsd CTeleHH d
YMeHbIIAeTCH He3ABHCHMO OT GOpPMBI HACTHI; Al CHCTEMBbl KPYIHBIX
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Puc. 11. 3aBHCHMOCTbE CKHMAEMOCTH PA3/THMHBIX AUCTEPCHEIX ¥ KOH-—
AEHCHPOBAHHBIX TeJl OT NABJEHHS

1 - popa (4-0,025), 2- ceusuosas apo6b (6°=0,20; " =0,87,
P > 300xrc/cM<); =—ynpyrasMonensb us wapos llenkauena (6=0,333);
4 — xamennas conp (6°=0,585; p**=0,727, P > 4 KI“C/CMZ); 5 =
KaNbUAT ToHKopasmoiorsdt (b =0,825); 6 - kpapu (necok, dpakuuu
0,25-0,1 MM, $=0,671); 7 - xpapu roskopasmonormt (6=0,672);
8 — MUKpPOKNHE ToHKopasmonoruft (4=0,672); 9 —~ renp XpemHeso#
xucaoret (6°=0,700 no 1000 krc/cm2; &% =0,867 > 1000 krc/cm?);
10 - xpapu ToHkopasmonornit (6=0,823); /- MYCKOBHT TOHKOpas-—
monoreift (6=0,825); 12 - Merannuueckue nucku C NPociioeM Macia
(6=0,893), 13- ranbx Toukopasmonorhif (5=0,904); /4 = MOHTMOPWIIO—
wur (b=0,92); 15 - ynpyras monenb Kpareascxoro (b=0,600-0,715)
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KBapueBhX 3acTHl a = 0,35, a gna cHCremml, cocTosuie# K3 TOHKHX
JacTun KBapuna W Myckoswra, ¢ = 0,175 - 0,177, T.e. BaHgHue ¢Op=-
MBI 9acTHl ocnaGeBaeT MO Mepe YMEHbIIEHHA pasMepa CTPYKTYPHBIX
aNleMeHT OB,

[ne ruH BenWuwHa mapaMerpa 4 3aBHCHT OT cOCTaBa NOPOBOH
KOMMNOHeHTH, [118 BOOOHACHIIEHHOT'O MOHTMOpPHINOHWTA, HIVMTA, KAONH-
HUTa BeNMuMHa a Ha 7=14% HHXe, WeM Oild HaCHILUEHHOro anonsapHoi
MHOKOCTBIO HIH BO3AYIUHO=-CYXOro o6pa3na NpuMepHO OnHHAKOBOH# Ha=
yanpHO# MOPHCTOCTH., DTa pasHHNa OGYyCNOB/leHa TeM, YTO COHpOTHBNE-
HHEe CXATHIO BO3YUIHO-CYXHX 06pasgoB B CBSI3H ¢ HMEIOIMMHCS Hellow
CpPeaCTBEHHBIMH TOYEYHBIMH KOHTAKTAMH MeXQy %4acTHIHAMH 3HAYHTE/be
Ho BHIE, 9€M IpH HanumuuM cMashiBaoule#t NpocnoikH Bogbl, B To ke
BpeMs eCllH CTPYKTYpHbIE 2/leMeHTHl HeNnpouyHHe, KaK O/ WrObYaTHIX
JacTull ralllyasuta H NaabiToOpCKHTa, TO MOXeT HabmogaThCd HEKOTOw
poe CHHXEeHHe CONPOTHBIEHHS CXATHIO BO3QYIHO=CYXHX O6pa3unoB Io
CpPaBHEHMIO C BOXOHACHIIEHHEIMH,

CxHMaeMOCTE TAHHHCTOTO TpYHTA B YCNOBHAX OPEHHPOBAHHUS B OG=
WeM 3HAYHTE/NBbHO NMPeBOCXOAHT CXHMAEMOCTH CNArailMX €ro KOMIOw
HeHT, [lna cpaBHeHHMS CKHMAEMOCTH TNIMHH C CXHMAEMOCTLIO €€ KOMIIO=
HeHT Heo6XxonMMO HCIONL30BaTh AR(PPEpeHmBANBHYIO CXHHMAEMOCTb THH
kak Gonee WHTEHCHBHO peaTHPYOUYI0 Ha yBenudeHHe aBneHusd,

[ns aHanmaa HCNOML30BaHEl OAHHbBIE 2KCIEPUMEHTOB, BHINOHEHHLIX
TLA. KpiokobeiM 1 H,A. KomapoBoit [1954] mno ormpeccoBahmio Bo=
aoel w3 ruHE. B ra6n. 4 nphHeepeHbl pnaHHule no nubdepeHIHAILHOK C KM~
MAeMOCTH T'IHH, DacCYMTaHHble LOJIf PA3NHYHBIX paBieHHll, 06beM O6Gpa3=
na MpH KOTOPHIX NMpHHAT 3a Haua/bHblil, BuoHO, ¥TO CXHMMaeMOCTHL I'HH
NpHONHKASTCH K CXHMAEMOCTH KOMIIOHEHT HaYWHasg C OABNEHUll 1o Mo=
PSiAKy BeNWMHHEI MpeBHIHAIOUMX 103 Krc/cmz. Tak, npu paBneHunm >
103 krc/cm? KoadpduuHeHT CKHMAEMOCTH MOMTMOpHMIOBHTa 310005000 =
= 30 - 10° cm2/xrc (mmanason napnemsip 1000-5000 xrc/cm? )
BIIO/IHE CPABHHM C KOS(HIMEHTOM CXHMAEMOCTH BOAE  f31000-5000=
= 26.10°% cM2/krc. A npu naBEHESX, MPEBHIAUMHX NpHMEpHO
5. 103 krc/cM2, CXHMAEMOCTb T/IHH yke NpHOMMKAETCH K CKHMae-
MOCTH MHHepa/bHHIX 1aCTHl,

MeXaHU3M YNNOTHEHHUS BHICOKOAHCHEPCHHIX T'PYHTOB MOXHO BHISICHHTL
B pesyibTaTe COMNOCTAB/CHHA CXKHMAEMOCTH NPOCTHIX MONE/bHEIX CHC=
TeM ¢ CXHMaeMOCTbio T'pyHTroB, Ha puc. 11 npuBepeHE! 3aBHCHMOCTH
nokasaTens CXMHMAEMOCTH OT faB/IeHHMA KakK [Jig IIHH, Tak H a9 pad-
nmaHbIX PU3MYEeCKNX Mopeslelk = CHCTEMB H3 IUIOCKMX MeTalUTHIecKHX
OHCKOB, pa3geneHHbIX BA3KHM MACNOM; TOHKOX CBHHNOBOH npo6H; mHecka
KaMeBHOi com, HacbimeHHoro pactBopoM NaCl, a rakxe ana pacuer-
uuix mopene#t B,H. lllenkauera [1959] u U.B, Kparemsckoro [1968]

CXKHMaeMoCTb CHCTEMBI, COCTOAuRH NJIOCKMX META/NMYeCKHX QHC—
KOB, paspgeigeMblX BA3KHM MaciioM, o6ycnobnieHa Bf3KHM CONPOTHBIEHH=-
eM BHIIABIHBAHUIO ClIOS MAacna; ANA TOHKO# CBHHNOBO# APO6GH XapakTep-
HO YTpYroInacTHYecCkoe CMsTHe KOHTAKTOB H CONPOTHBJIEHHE CXATHWIO
06yCNIOBNeHO yBeqMYeHHeM NiowAnH eNWHWYHOrO KOHTakra 6e3 ypenmie—
HHa HX 4YHC/A; O/ Necka KaMeHHO# CONH cXKHMaeMOCTb OGYyCNoBneHa B
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Ta6nuna 4

[Nuddepennuanpias CKIMAEMOCTb MOHOMUHEPANBLHBIX TIHH

KoadppmrueHT cxKuUMaeMOCTH (106, CM2/KI‘C)
Ofpaaen Npu OAaBJIEHHH, KIc/cM

100 | 1000 5000 10 000 | 20 000

AckaHrenn 0 229 68,8 37,5 19,5
’ - 0 30,0 18,9 13,9
’ - - 0 4,76 3,57
’ - - - 0 1,25

Kaonuuur (o] 212 57,6 37,6 17,8
d - 0 18,0 13,5 8,9
o - - 0 10,0 6,4
’ - - - 0 2,4

OCHOBHOM mnacTiieckoli nedopmanveil HACTHH W IATEKAHMEM WX MaTEpU=-
ana B nopel, B monenax B.H, lllenkaueBa, cocTrosuiMx H3 OQWHAKOBBIX
ynpyrux wapos, ¥ B Mmopenu HU,B. Kparemsckoro, cocrosue# KOHTaK—
TUPYIOWMX LIEPOXOBATHIX MOBEPXHOCTeH, CHKUMAEMOCTE OGYClIOB/MBaeTcs
YUPYTEM KOHTAKTWUPOBAHUWEM 2J/IEeMEHTOB HA OCHOBE TEOPETHYECKOr'O pe=
mewua [epna, CpaBHeHue NOBENEHMs pa3/IMYHBIX MOAejet W T'pyHTOB

noA HATPY3KOl NMOKa3BLIBAET, YTO CHMHMAEMOCTH BBLICOKOAUCHEPCHOR NI =
HuCTO#f CUCTEMBl NMpU KOMMPECCHH MO CBOEMY MeXaHH3MY aHallorHdHa
NOBEAEHWIO NnoA NABJIEHWEM IJIOCKUX AUCKOB, pasfaelieHHBIX BA3KUM Mac=-
oM, a TaxkkKe OnusKka KX TNOBENEHWI0O CHUCTEM, COCTOfIIMX U3
yacTuUll KAMEHHOR COnW HW/IM CBHHUA, KOrfa pasMep MOp yMeHbiia—
eTCsl B pe3ynbrarTe CMeUeHds YacTHll ¥ UX IIacTHYeCKoro AedpopMupopa—
HUA C 3aTeKaHWeM MaTepuaja YacTWUHM B NOpbi, Mopens H3 YIpPYTOKOH-
TAKTUpPYIOUIMX WAapoB B KyOudeckofi ymnakoBke cOBEplIeHHO He npHTogHA
Ans onuCaHUA NOBENSHMS NoA AABJ/ICHWEM faXe CKeJleTHBIX AUCIepPCHBIX
CUCTeM, Tak KakK He YYHTHIBAET CABWIOBHIX CMeUeHHE wacTHll, OGYGJIOB=—
NUBAIOWMX CXKHMAEMOCTb THH, 3HAYMTENLHO 6MuXe K TPYHTAM MNOGXO=
AvT Mopenb YNPYrOXOHTAKTUPYIOUMX lIEPOXOBATHIX IIOBEPXHOCTEH, KO=
TOpasi ynoOBNEeTBOPHTENBHO OTpaxaeT pnedopmaumio TAKOH pucrnepcHo#
cucreMnl, Xax TOHkumi necox, Takum o6paaoM, MOWHO TOBOpPHTHL B OC=—
HOBHOM O BAGKOMNJIACTUYHOM CONPOTHUBNEHWH CONMKEHMIO YACTHNM AN
TAHHWCTHIX I'DYHTOB C HADYUIEHHBIMH NMpPUPOAHLIMM CTPYKTYPHBIMU CBf—
3aMu,

Ilpu HanmamMu KeCTKUX CTPYKTYPHBIX CBsadeit, 06ycNOBlEHHEIX (Gaao-
BLIMH KOHTAKTAMW, Ha neppoM orane no P <P cyp, oueBHmHo, Gyner
CripaBe[UTHE. MEXAHH3M ynmpyroro gedopmupopanud, a npu P > Pepp 6y=-
Aer npeo6sanaTh MEXaHH3M BAGKOMIACTWYHOrO TEYEHHUd BHNOTHL A0 NAB-
newmit nopagka 1000-5000 krc/cm2, Mpu 60MBKIUX [ABNEHUAX CHim
MaeMoCTk T'HH NpRGNWKAETCH K CKHMAEMOCTH NOpoAoOGpasyouMX Mu-
vepanos.

29



Ta6nunma 5

XapakTepucTuka WUCCNeQOBAHHEIX TIMHHCTHIX T'pPYHTOB

Yucno
I I'nybuua Otwemunilt Bec | Koapdhumuent
ﬁga or6opa, M | rpynta, y,r/cM3| nopacrocty, e
T'simaa 12 2,00=-12,30 1,86-2,05 0,57-0,98
Cyrmmok 14 2,00-~12,05 1,70-2,11 0,51-0,85

CyriuHOK Mak= 2 2,80=5,60 1,86-1,92 0,75-0,78
ponopucTuii

IIOKpOBHEIA

Cyrmmiok mak- 2  4,00=5,75 1,84-1,90 0,72-0,75
pPONOPHCTHIH

néccoBuanbIA

(Snp =0,004-

-0,007)

[edopManun rAMHACTHX T'PYHTOR NpH AefCTBHMHM NOBTOPHEIX ANHTE!lbe
HEIX paBnenuil, I'PyHT VCHIWITHIBAGT MHOroxpaTHbe NOBTOPHLIE OABJICHHS
OT $YHOAMEHTOB €MKOCTHHIX NePHOAMYEeCKW ‘ONOPOXKHASMBIX COOpYKeHW
(6yukepn, peaepeyaphl, NOMEHHbie Iley, ULNO3H ¥ T.0L.). [dnurensHOCTE
OuKna Takux BO3peficTBMi M3IMeHAETCA B WHMPOKOM OHANA30OHE = OT Hec=
KONMBKHX MEHYT OO HeCKO/IbLKHX MecaueB. Bombiloe oTnuaue ONMUTEe IbHOC=
TH NUMKJIA H CKOPOCTH NPUIOKEHWd IOBTOPHHIX BO3RefiCTBHA OT cTaTH-
JeCKNX M AWHAMHYECKHX He INO3BOJIdeT MCNONL3OBATH PE3Y/AbTATH OC=
negvHX /s MPOTHO3a o6beMHEXx gedopmamufi, B ceasu c oruM Grina
BHIIOZTHEHA CepHsA ONBITOB Xax HA TNMHHWCTHIX I'PYHTaX, Tak ¥ Ha Mome-
naxX TPYHTOB, NpPeACTaBneHHHX (paknmuaMu KBApmeBOro NMecka H CTAallbe
HLIX wapukos (Tabn., 5).

HcnbiTanust NpoBOAMIHCE B KOMIIPECCHOHHEIX NMpu6opax, Harpyska
npuKknaawiBanack 6esymapio M H3MeNssach B CAEAYIOUWHX Npefesax: IOCe
Tosmuas Harpyaka P 0-15 krc/cm?; nosropras Ppopy 1~15xrc/cm?,
OTHOCHTe/IbHAA NOBTOPHAs HArpy3ka p =P, ../P, uaMmenanace or
0,1 no 1; AMMTENBHOCTE MMKIIOB B3IMEHAJach OT 5 C N0 HECKOMb=
K¥X CYTOK, YHC/IO NHMKNOB Gmino He Gompume 30,

PesynbTaTel HeKOTOPHIX ONBITOB npHBeneHH Ha puc. 12, popepeH-
Hble MCCNIeNOBAHMN NOSBO/MIM YCTAHOBHTL, WTO AONOHHTEe/bLHOoe (mo
OTHOUIEWMIO K CTATHYECKOl Harpyske) YNnoTHeHWe TpyHTa NpH AIMTE/be
HBIX NOBTOPHLIX [ABNEHHAX NPOHCXOQHT 3a CYeT Oc/aGleHHs ¥ ycTa-
NIOCTHOT'O paspyueHHss CTPYKTYPHEIX cBaadelt ¢ NocreqyloumM nepeMelde-
HueM 4HACTHIl W arperaTop M Gonee mIOTHON UX YNAKOBKO,

PaccMOTpUM peay/bTaTH OILITOB, XAPAKTEPH3YIOUMX BIMSHWE ITpW—
poan rpyHTa ¥ BHemHUX BO3AeHCTBMJ Ha medopmaluy NPH NOBTOPHHIX
nabnenusx, M3 puc, 12 BmaHo, 9TO CHOCOGHOCTL MONOMHUTENLHO Ae(op—
MHpPOBATLCH NPY NOBTOPHEIX AAB/NSHHAX, NMPUKIAALIBAEMEIX NOC/e CTaTH-
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BnaxuocTsb, [TokasaTenu mACTHYHOCTH Yncno mnacTe—
W BepxHUi npegen | HAXHMUIL npepeil HOCTH
0,16-0,34 0,45-0,62 0,22-0,34 0,20-0,28
0,13-0,28 0,28-0,48 0,20-0,3 0,08-0,16
0,25-0,27 0,37~0,38 0,26-0,28 0,09-0,12
0,19-0,21 0,29-0,35 0,20-0,26 0,09

YeCKHX paapneHHit Toll e BeJMYHHBH, YMeHBLUAeTCH OT NeCKOoB K INIOT=
HBHIM IIHHAM, JTa 3aKOHOMEPHOCTL NPOC/IeKMBaeTCsl B psay: NMEeCOoK >
cYmech > NéCCOoBR CYrMHOK > CYr/IHHOK > rawHa, IIpH sToM phixnbie
TPYHTHE OKA3HIBAIOTCS GONee 4yBCTBUTENBHBIMH K NOBTOPHEIM aABJI€HH=-
M, yem mnotHbe (pmc, 13).

Bnax#HocTe I'NIMHHCTOr'O I'PYHTA CYWECTBEHHO E3MEHfleTCRf ero OTHO-
WleHHe X TNOBTOPHBIM fAB/IeHHSAM: C OMHON CTOPOHBI, YBenWdeHHe
BJIAXHOCTH CnocofCcTByeT ocnaGleHmo CTPYKTYPHEIX CBs3elt, ¥ro obGner-
qaeT nepeMeweHHe HACTHN H Go/bllee HX YINIOTHEeHHME MOA CTATHYECKOH
HaArpy3Ko#f, ¢ APYTOl CTOPOHHl, CMOCOGCTBYeT DPA3BUTHIO fABRIeHusd HABy=
XaHus M rpendArcreyer ymnothenwo (puc, 14),

Biuaure BemuuHel MOBTOPHOK HArpPY3KHM, XapakTepHayemoil 3HaAYeHH-
eM p = Ppoppr/Procr, B 38BHCHMOCTH OT THIIA I'PYHTA NpodBiISeTCS
pasmmiHo, B Hecessauubix rpyHTax, cnaGo YNIOTHSIOUMXCH NPH CTATH-
YecKUX GABMEHMSHX, JOBTOPHHIE BO3AeHCTBHS NPHBOAAT K DOCTY Heqop-
Maumit. [IpH 3TOM crneayeT NoA4epKHYTH, HTO AONONHMTENbHBIe AehopManmun
BOSHHKAIOT IIPH P>PCT Ho I'PH Pa3rpy3xax, MEHbUIMX CTPYKTYpHOHR npod-—
HOCTH (P<Pc'r , ocratounnie nedopMauMu oTCYTCTBYIOT, TAK KaK CTPyK-—
TYpHLIE 3NeMEHTH He HCNBLITHIBAIT HeoGpaTHMbIX NepeMellenuit, B To Xe
BpeMsi oGpaTHMEle AepopMallHH, TaK Xe Kak H obude, PACTYT N0 Mepe
YBeNM4eHHs £, CTpeMsCb K HeKOTOpOH NMoCTOfAHHON BellHYHHe.

Us puc. 15 suoHo, 9To BogoOHACHWEHHe CYTIHHKA CYlleCTBeHHO
cHukaer Pcrp M cnocoGeTByeT NOSBIGHWIO AONOTHHTENLHHIX nedopMas
uuit NpH MeHBLUIMX 3HAYEeHUSX NOBTOPHHIX naBieuuit, Bemmiwua pononsu-
TempHoRk pnedopManuu rpynra BO3pacTaeT C yYBe/IMMEeHHEM P M 38BHCH-
MOCTHL Aedopmanuit or p HOCUT NAapPaGOMWIEecCKUX XApPaKTep, IIPH ITOM
Gonbulag 4YacTb noONOJHUTeMLHOH nefopMamMH HOCHT OGPaTHMEIH Xapak-—
Tep (puc, 15).
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Puc. 12. [lonondurenshas pnebopmallusg TPYHTOB NP MOBTOPHBIX HABIE—
muax (4, = 4 mun, Ppoo = 3 krc/em2, P = 0, Wegq ).

1 - mecok (¢p. 1-0,5 MM), 2— necCOBHAHLN CYT/IWHOK, 3— MOK—
POBHEI CYTAWHOK, + — CYTNWHOK, 5~ T/IMHA OpCKad

Puc, 13, Brussue Havanbholi nnorsocTu necka (dpaxuus 1-0,5 mm)
HA LONONHUTENBLHY nebopmauwio npu MOBTOpHBIX naeaexusa (n = 500,
P = 3 krc/em2, p= 1)
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Puc. 14, Usmenenne pedopmaunuu TpyHTOB NpH NOBTOPHLIX AABJIEHUSX
3a 10 uuknoB B 3aBUCUMOCTH OT BeNHYUHE! OABNEHUs

a — obmas nononHurenchas nepopmanus (p = 1, ty = 8 Mun), 6 -
o6parumas pnepopmauud, I ~ necoxk, 2- CYIJIMHHOK C wec'r , 3— TO Xe
nocne nNpenBapuTenLHONO BOAOHACHIUEHUS

Bnusmue nnurenbHOCTH neficTBHS NOBTOPHOrO RAB/NEHHS HA BellHYH-
HY nedopMmanuB 34BHCHT OT NPOYHOCTH CTPYKTYPHMX cesaaeft, B neckax
H THHHCTHIX 'PYHTAX TBepnofi KOHCHCTEHUWH 9TO B/HAHHe HeBEeIHKOo,
TaK KaK pepopMaunMs NpoTekaer GHICTpo, MO B PIIHHHCTHIX rpyHTax
NACTHYHON KOHCHCTEHUHH N/HTe/LHOCTH NelCTBUS IIOBTOPHOrO naBiiew
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HHSl HrpaeT BAXHYIO po/ib: C YBe/IMYeHHeM ONNTe/bHROCTH NHK/Ia BelH=-
yuna pnepopmaruu sospacraer (puc., 16). PesyibraTh nposegeHHBIX
MCCIIeOBANHI JTOK&3a/M, YTO ANWTe/bHbIe NOBTOpPHLIe NABJ/IeHHS Bbi3bl=
BAJOT AONOMHHWTe/bHHe AehOPMANHH M'PYHTOB, YIIOTHEHHHX CTATHYECKHM
nasneRueM TOf xe BenWYHHH. DTO nenaeT ReoGXOQHMBIM Y9eT 0cCamokK
COOpYXeHRHll, OCHOBARHA KOTOPHIX HCHBITHBAIOT MHOMOKPATHHE NOBTOP=
Hble QaBlerud,

BimgHne nonoMHTENBLHBIX TeMIepaTyp Ha $BIMKO=MeXaHHYecKue
cBOCTBA MTHHHCTHX MPYHTOR, CTPOHTe/bRO=XO3aficTEeHHAS AefATe/Tb=
HOCTE 4e/IOBeKa WacTO Hapyuaer C/oXHuBlIeeCd TeMnepaTypHoe pPaABHO-
BeCHe B 'pYHTaX, B pe3y/bTare ¥ero 8 MHOTOJETHEMepP3/HX rpyHTax
raGmopalorcs Ga3osLle nepexogb Boaw, a4 B8 MPYHTAX C MONOXKHTEbHOK
TemiepaTypoi BaMeHSeTCH BIAXHOCTb, JTO OGYC/IOBITHBAET HeOGXOMM=
MOCTE B3YYeHHS OCHOBHHIX 3AKOHOMepHOCTel B/MARME H3IMEHOHHS TeMe—
nepaTypul Ha CBOfICTBA BOQOHACHIIEHHLIX TIMHHCTHIX M'PYHTOR Kaxk HaW-
Gonee yyBCTBHTENILHBIX K soapeficTsHio TemilepaTypl,

CeoficTBa IMHHECTHX MPYHTOB NPH BO3AeHCTBHH OTpHIATENBLHBIX
TeMiepaTyp H3ywaloTCl B Mep3/OTOBeNeHHH H TeXHWYeCKOol Mellnopa-
IMM; B/USHHe BLICOKHX NOJOKHTEeNMLHHX Temileparyp Ha CeBoOfCTBA IO=
pon - B awronorHH M kepamuke. Ho rambosnee wacTo B NpPOMHIIIEHHO=
rpaxga’CKoM CTPOHTE/ICTEe NPHXONHTCH CTANKHBATBCA C BO3HefCTBH=~
eM Ha PPYHTH CPABHUTE/ILHO MeBLICOKEX TemIiepatryp (B OCHOBHOM no
1009°C), snuaude KOTOPHX Ha cpoficTBA IIMHHCTHX PPYHTOR B3y4eHO
cnabo., U B cuHny aroro QONONMHWTE/BLHble TeMNepaTypHbe naepopMamus,
BOGHHKAaOUWNe B PYHTaX, OGHYHO He YYHTRIBAIOTCHA NpH NMPOEKTHPOBARHK
coopyxerufi, OCHOBHOe BIHSHHe BH3IMeHEHHS NOIOKHTENBHLIX TeMIlepa-
TYP Ha TpYHTH 6GyOeT BHPaAXATLCH B NONOIHHTELHHIX nedopmamuax
KaK NONOXHTeNLHHIX (TepMoycamka), TaK' H OTpPHIATENLHLIX (YBelHde—
HHe O6BeMa), a TakXKe B yBelMueHmH pacTeopsiomell M KoppomEpyloueh
CIIOCOGHOCTH nopoBOof BoAMl,

BonoHacuilleEEsle MIMHE! NPeNCTaBASIOT COGOfl ABYXKOMIOHeHTHbIe
CHCTeMBl, COCTORUINE MEHepanbHOrO CKeJieTa M NOPOBOrO BONHOTO
pacreopa 21eKTPMHMTOB., B ecTecTBeHHHX yCMOBMSX KOMIOHEHTH IpYyH=
Ta HAXONSTCA B PABHOBECHH NPYT C ApPYTOM H C okpyXalomell sHeumeh
cpenoft, laMmeneHnne buewHnmX ycnosuii (nasnerund, TeMiepaTypH, THi-
POXEMHEYECKHX YC/IOBHMi) NMPHBOANT K HApYlleHWIO CYWIECTSYOWEro PaBe
HOBECHOT'O COCTOSHHS NIHHLI, 9TO BHpaxaeTca nuto B nedopmammax
ynnoTHeRus, MH60 B pgedopManuax HaGyXxanus C COOTBETCTBYIOUHM H3e
MeHeHHEeM IPOYHOCTH,

lpy yRenwuenwHm TeMmepaTypsl BO3pacTaeT KHHeTHYecCKas SHepruas
KoneGaHH aTOMOB H MOJIeKY/ KpHCTaARWYecKofi peleTKH MEHepalon
OKOJ/I0 NOJ/IOXERHA pPaBHOBECHS, 4YTO MNMPHBOAHT K DPACUIMPENHIO MHHepPalion,
KosbduumeHT muuefiHOrO paculMpeHES OCHOBHHIX NOPONXOOGPASYIOUMHX MH=
HepasIoB, ClIaraloMEX T/MHEL, HaMeHdeTcs ot 5+10~0 A0 9-10-6 1/rpan,
9TO No3BOASeT He YUHTHIBATL OGLEMHble nedOpPMAUMH NPK N3MeHeHHH
TeMIepaTyphl.

Hoswiwenre TemilepaTypsl Boakn YReNMYHBAET KHHETHEYECKY0 SHepPw
THIO MONEKYNl BOQE M H3MeHHeT ee CTPYKTYPY. C omRoft CTOpOHE!, YCH=
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Puc. 15. [Jononuurenpuas nebopmauus CyI‘J‘IHHKa(Wec,r) Ipu TOBTOp—
HbIX [ABIEHUSX pa3HOH BeJUYUHE
@4 = CXeMa HATpYXeHusi; 0 = 3apucUMOCTh RONOAHUTensHol nedop-

mauuu 3a 10 muknos (f; = 4 mun) ofwefi (1) v obpatuMolt (2) oOT p
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Puc. 16. Jedbopmainug cyrnivHKa 3a OAWH N¥KA NPu pas3xoll AnvTenb-

HOCTH NOBTOpHOrO BO3AelcTBUSA

@ —= CYrIMHOK ecTecTBeHHOH BaaxsocTd, 0 = To xe NMocne HaByxa-—
HUA, 6 = 3aBUCUMOCTh AedopMauuu 3a ORHH UMK OT BpeMeHu fAellcrBus
nasnenusi, I = cyrausoxk mocne Habyxauud, 2 = cyrausHok ¢ Wecy
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nEBaWeeCd TPAHCHSIHOHHOE ABIKEHHe MOJeKYs soakl NMPUBONHT KO
sce GonbuleMy 3aM0MHEHWIO NYCTOT 8 CTPYKTYPHOM Kapkace sogsl M
BC/EACTBHE 3TOr0 = K POCTY NNOTHOCTH NPH YBeAHYEHHH TeMIepaTypH
oT O no 4°C. C npyrofi CTOPOHH, C POCTOM TeMIIePATYpH IIPOMCXONHT
paapylleRHe CTPYKTYPHOT'O Kapkaca H 803pacTaeT ero XaOoTHYHOCTD,
9TO NPUBORMT K, yMEeHLUIEHWIO NIOTHOCTH Bonwl, Hanwame mowoB B Bope
CYWIECTBEHHO H3MeHAeT ee CTPYKTYPY M BJHMSeT Ha TeMrnepaTypHule
3aKOHOMEPHOCTH H3MEHEHHMH ee MIoTHOcTH, OgHaKo B nguanasoHe H3Mew-
HeHust Temnepatyp oT O no 100°C mammmu no senwumHe OGBEMHEIME
nedopManHaAMHE BORE MOXHO NpeHe6peds,

Ipr paccMOTPeHHH BIMSHUS B3MEHeHHsl NOJIOKHTe/LHBIX TeMiepa=
TYp HA BOOHACHIEHHHE MMHUCTHE I'PYHTH clleqyeT pas3/M4aTh [Ba
NMONMOWERHS; M'PYHT HAXOOHUTCH HHKe YpOBHA DM'PYHTORHIX BOJ M Hcnape-
HWe BOAM K3 PYHTA NPH NOBHIUIERHH TeMmiepaTyps! OTCYTCTBYeT; M'PYHT
HAXOOHTCS BHIIe YPOBHA MPYHTOBHIX B8O H NPH NOBHIIEHHH TeMIepary=-
PH NPOHCXOAMT MCIAPEHHMe BOAN H BLICHIXAHHe I'PYHTA.

Konefauna rtemnepaTyps! rpyHTa, 3a/erawuero HHXKe YpoBHA I'pyH=-
TOBHIX BO, BRIBHBAIOT: 1)H3MeHeHHMe PACK/MHUBAIOWENO QABCHHS I1/1ew=
HOK ceasaHHO& pogh; 2) H3MeHeHHe OGBEMA MHHEPAMLHHIX BACTHR M
noposoft Bonw; 3) E3MeHeHHe BH3KOCTH NMOPOBOH BOaM; 4) H3IMeHeHue
pPacTEOPHMOCTH MHHepasos,

Uccnepnopanuamu [A.Mntuena [1969], P. INmoma m M, Ecpura
[1969], B. Kayna [1970] 6mao ycranoe/jeHo, UTO YEe/JWYeHMe
TeMIepaTypH MIMHHECTHX M'DYHTOB 8 YC/OBHSX OTKPHTOR CHCTeMH, HO
PN OTCYTCTBHH WCIAPeHHUS BOOMl, NPUBOAHMT K [ONOMHATEILHOMY YIIOT=
Henwio, IIpy yBenWYeHHH NONOKHTE/NLHEIX TEeMNEPATYpP B BOAOHACHIIECH=
HHIX TVIHHECTHIX I'PYHTaX B YC/IOBHSX 3aKpeiToff cucTeMbl HaGmopaeTca
nospllleRHe NOPOBOT'O NABNEHHMS M yBe/MYeHHe o6beMa IpyHTa.

H. Cumorc [1965] nna MonopslXx rHapoCTIORHCTO=X/IOPHTOBLIX
PIMH Hawes, YTO NOHMXenHMe TemiepaTypw ¢ 21 no 6°C sepmeT x cHH-
wenmo Ha 11% xospdpunMeHTa OTHOCHTeNLHONR CXKMMaeMOCTM M Ha 19%
KoapPHIMerTa KOHCOMMAANMH,

E.M, Ceprees ® op. [1971], P.H. 3noueBckas m gp. [1975]
noxasanu, 4TO yBe/lMYeHHWe Temnepatypwl ¢ 20 no 70°C s YCNOBUSIX
KOMIPeCCHK NacT MOHOMHHEPAIBHHIX MOHT MOPH/JIORHTOBHIX™ M KAO/IHHH=
TOBHIX I'NTHH NPUBOHT K [OIONHUTEILHOMY YIIOTHEHHIO M YBeJWYeHHIo
OTHOCHTeNBHO) CXKHMaeMOCTH Ha 5-10% npH ManuX 3HaYeHHSIX aap/ie-
HES = 0o 1=2 xrc/cm2 (puc, 17). TlpH pnasneRusX Ha FAMHLI Nopsaxa
75-125 xrc/cM2 [ONONHATEMBLHLIX TeMnepaTypanx pedopmaunii He
Ha6Gmopnanock, PapnosecHas BJAXHOCTE INIMH NPH 9THX (4BJ/IEHHSX COC—
rapnger (1-3) W, (Makxcumanuias rurpockommieckas snaxHocTs).
Ipy peficTEHH NOBLIIAIIHEXCH TEeMIepaTyp Ha: INIOTHHE BONOHACHIIEeH=
HHle I'IMHBl B YCNOBHSIX OTCYTCTSHS HCNAPEHHUS NMoposofl BOoM TeMiepa-—
Typane nedopManum GyqyT HMeTb Takofi we XapaxkTep, Kax M g TBep=
AHX CINIOWHHIX Tenax = He3HaguTe/bHOe YBe/HYeHHe ofbeMa NpH No-
BHIUIEHHR TeMIeparyphl M HeSHAUHTEe/IHLHDe CXaTHe NPH ee IOHMKEHMH,

K. XaGmramr ([1973] ycranosmun, 910 HauGonee WYBCTBHTENbHEI
K BSMEHEeHHI0 TeMIeparypul npH KOMIPECCHH MNIHHE! CO 3HAYHTENBHEIM
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Puc. 18. Haknos aeiMoBsoll TpyGhl CTekOnbHOTO 3ABORA B pe3yabTare
trepmoycanxku rpyata (no panaeim K. Ceuw, 1960)

1 - Baceme, 2,4 - NeeBaThif Necok, J ~ yepAibll W1 C oprahukof,
5 — TemnepaTypa TpyaTa Ha ti., 3,0 M, 6 — xoa(pfUUUEHT NOPUCTOCTH
a ta. 7,0 M; 7 - TemnepaTypa rpyHTa Ha ta. 7,0 M
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coepXkaHueM OpraHWYeCKuX BelWecTB, A KOTOPHIX MaKCKMalbHoe
CTPYKTYPHOe [8B/eHue YMeHbUIWIOCh Ha 25% nNpu yBelnuueHud TeMne-
patypsl ¢ 25 no 50°C, Ysenwyeuue TeMnepaTyphl UCIBITAHUS TaKXe
yBenuyuBaeT B OPraHW¥ecKuX T/IMHAX CKOPOCTh U BELUMUHY BTOPUMHCI
KOHCO/TUAAINH, 4TO BHIpaXaeTcd B Gonee HUBKUX IHAUEHUAX PABHOBEC=
Holl nopucrocTu. B HeopraRuwuecKHX NNOTHHIX IVIMHAX U3MeHeHUe TeM—
neparypel or 25 no 50°C ue suisnBano usMeHeHud CKOpPOCTH U Beliu=
quHbl BTOpUYHON KoHconupaumn, P.U, 3nouesckas u B.U. [usucunosa

[ 1977] ycrauoBunu Ha nacTax MOHOMUHEPANbHHX IuH ( MOHTMOPUI=
JIORHT ¥ KAOMWHWT), YTO NOBblmleHue TeMmnepaTypu no 70°C shiabiBaer
yBenuyeHue HabyxaHus Ha 15=20%, DToT PaKT He HAXOOQUT YAOBIET=-
BOPHTeNBLHOrO OGBbACHEHHS,

M.B, Augpeuwves u gp. [1974] 8 onmirTax No TepMOKOHCONHUA—
UMY WIOB YCTAHOBWI, YTO HAuGONbllee NONOJHHTE/NbHOE YINIOTHEHHE
r'pyHTa, HaxXogsdwerocs mox gelicrBueM CoGCcTBEHHOTO Beca, HaGmoga=
nock B auanaaone TeMnepatyp 5070 °C,

C.P. Mecysau, PP, Tancrau [1972] nokasanu, uTo npu NOBE-
WeHuu TeMnepaTypbl O6pasloB BOAOHACHWEHHHX I'ruH ¢ 14 pno 400C
NPOUBOUITIO CHIXEeHue MOAY/ns MrHoBeHHOl .nedopmanuu Gonee uweMm B
OBa pada B peayibTare OONOMHHTenLHON TepMHuYecKoll nedopmaunu,

Taxkum oGpaaoMm, nNoBbilleHHAs NONOXHETeNLHAS TeMleparypa CIYKHT
daxTopoM, BrusoumMM Ha gedOpMAalMOHHBIE CBOACTBA BOXOHACHIWEHHBIX
ravd, BrnusHue rTemneparyphl HAa PB3IUKO~MeXAHUYECKue CBOHCTBA I'NIHH
OCYyWeCTBIsIeTCH uepe3 H3MeHeHue BelUYUHBl PACKIHHUBAIOWErOo RaB/e-
Husl CBASAHHON BOABl M Xapakrepa CTPYKTYPHBIX CBA3ell MeXOy HacTu-—
mamu rpyiHra, HauBonee cywecTBeHHEle TeMmnepaTypHble U3MeHeHUd
PHU3NKO=MeXaHMYeCKUX CBOICTS HaGMIOOawTCHs B INIMHAX C NpeoGnagaHu=-
€M KOarynauHOHHOr'O THIlA KOHTaKTOB, B ynnorieHHLIX rauHax c rpeoG-
nagaHueM TOueuHnIX u (Aa30BHIX KOHTAKTOB MEeXAYy HYACTUIAMU BIUAHUE
TeMmllepaTypsl Ha gedpopMamnvoHHbie ¥ NPOYHOCTHLIE CBOHCTBA B YCIOBHAX
OTCYTCTBHA ycagku GyneT HecyWecCTBEHHO,

B ocuoBanuu coopyxermll, SABNAIOWHXCS NOCTOAHHBLIM UCTOUHUKOM
renna (KOT/el, QOMHH, Ne¥M u T.[), TeMIepaTypa MOXeT CYWeCTBEeHHO
ormmyarbess ot ¢ouosoit, Ilon meficTBueM NOBBIUWIEHHBIX IOJIOKHATENBLHBIX
TeMInepaTyp B INIMHUCTHIX I'PYHTaX NpPOUCXORHT TepPMOYCARKA C yMeHb-
UleHMeM BJ/IAXHOCTH ¥ nopucTocTH. HepaBHoMepHuas Tepmoycaaxa rpyH-—
ToB ofycnopnusaeT aupdepeHmuanbRYIO OcagKy COOpyxeRHH u uXx paspy-
ueHue,

B nmreparype onucarbl cnydau asapuil 3naHuii v coopyxeuuit B
pesymbraTe TepMoycankp rauaucTelXx rpywros [Kornos, 1977]. Tak,
BCNeaCTB8He HOBBLILUEHUS TeMmNepaTypbl OCHOBAHUS OfHON U3 KOTENbHEIX
po 800C npomaouina HepaBHOMepHAasi OcagKa 3pRHUA U BO3HUKIH Tpe-
umrsl wHpyHO# 10-20 MM, B ocuosaHuu griMopofi TpyGel Temnepary-
pa noesicmnack go 99°, 9TO NpHBENO X CRUKEHMO BNAXKHOCTY XBAJLIH-
ckuX raud ¢ 21=27 go 1=2% u pedopMamuaM COOpYKeHHE B PO3YTb=
Tate TepMmoycagku, XapakTepRbIM NPUMEepoOM MOXHO CHHTATH HAKIIOH
asiMoBoft TPY6ul crexonbhoro 3apona [ Ceun, 1960], OcnosaHuem
COOpYXeRud CNYXHIH anmosuanbHble NhUlesarble Necku c NPoclioeM ua
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(puc. 18). lNon soapeficTBreM Tenia OT ey M/ NOLBEPrasC TepMO=
ycagke u BHI3BAJ HAKAOR TPyGH. Ilpw arom Temneparypa rpysdra Ha
rny6ue 3 M gocturasa 90°C. Kospdummenr nopmcTocTH una CHusHI-
ca c 0,92 ngo 0,54, uro obycnoeuno nubdepeHnmatbHy ocanxy B
7,8 cMm Ha 100 oM.

Bmaaune xmanepearte/mbHocTn Gakrepufi, E, Ilemwep m ap. [1973]
omucanu nedopmanuu TpexaraxsHoro 3pawns TIL, nocrpoeHHoro s
1929 r. Ha yepHHIX ClaHUHaX opnoBHKa, 3a nepuon RabGmioneruit ¢
1967 no 1970 r,. noareM nona cocrasun 5,6 cMm, a ofmaa gedopmMa=
uud ¢ MoMeHTa crporreinbcrsa gocturiaa 10,7 oM, Cnarubl OCHOBaruA
copepXanu nopuileHHoe xKonwvectso mupmra (no 1,6%), saneranu shle
lle YPOBHA MPYHTOBHX BOX Ha 4 M M HMemH Temneparypy 30°C,

B pesynbrare shiFeTpHBARMA IMpHTa Nox nelicTemeM ayTOTPOPHBIX
Gaxrepuit, npusannexaumx k rpyme Thiobacillus — Ferrobacillus npore~
Kanu peaxkuuy C ofpasoBaNHeM HOBHIX MUHEpasos = APO3UTa H I'Mnca,
MMEWNX 3HaYATenbHO Gombuiult o6beM (a 115 w 103% cooreercr~
BEHHO), YyeM BHIBeTPHBaeMEIi MuHepan IHPHT, YTO M MOCIYXH/IO OCHOB=—
HOll MpuduHON nedopMamufi coopyxenus

FeSy — CaS0, 2H50 (rumc), (3.3)

FeSg —» KFe3(S04)(OH)g (sposur). (3.4)

Peaxkuna cpensl BriserpuBaeMmX cnanmes kucnas (pH = 2,8-4,4),
YTO yKas3npaeT Ha GHOXHMHYECKOe BHBeTPHBARUR,

Nambuelimee maGyxauue cnaxues M nepopMalUHE COOPYHEHHA GHIIH
npegoTspaweHbl IMyTeM CO3naHHA yC/IOBHil, HeGIAronpuATHHIX /sl pocTa
Gaxkrepuil, B pedyibTaTe 3a/UBA CJAHNEB OCHOBHHIM pactsopom O,1V
KOH m nopnepxarust yposHf sogs! Hag I'PYHTOM ISl YMEHLUIGHUS NIOCe
TYNNEeRUs BO3AYXA W CO3NAHUA KHCIIOTH,



FnaBa 4

UCCJIENOBAHUE BJ/INAHNA BHYTPEHHHUX
®AKTOPOB HA OBBEMHYIO JIE®OPMALIUIO
I'/IMHUCTBIX 'PYHTOB

Musepanbupllt cocraB, CTPYKTypa ¥ TeKCcTypa NpeAcTaBIfiOT B I'v-—
HHCTHIX TCPYHTAX OnpefefieHHbI KOMIUIEKC, €AWHCTBO KOTOPOT'O onpefe—
nsetcsa rexeaucom [Ceprees, 19701 B cBasu ¢ 3TUM TpPYyAHO BhlAe—
NHTH BIUSHWE HAa AepOpMAalUio TVIMHUCTBHIX I'PYHTOB OTASNBHBIX (PAKTOpPOB
H MOXHO /IMIIL MOBOPUTh O NpeoGlagaHuu Toro Wiu WHOr'O daKTOpa.

Bnusiane MUHepaNLHOI'O COCTABA IIMH Ha cXHMaeMoOCTb oTMSYeHO
MHOr'MMH HccllegoBaTensMi, YCTAHOBIEHO, YTO NPY OAWHAKOBLIX 3HAYE—
HHAX OaBieHHd Oollee I'UAPOPWIBLHEIE IMIMHBI CKUMAIOTCH MeHblue, 9eM

anoruapopunsurle  [[lonaxoe, Ceprees, 1951; Kpioxos, Komapoea,
1954; Kpiokos, 1971; Kykones, Crrmmxun, 1955; Jlomranze, 1951,
1955; Xumenec-Caiac, Cappatoca, 1958; Ywrnumrap, Halir, 1960;
Bonr, 1958; Surenvrapar, la#tna, 1963; Puke, Ywnmirap, Po6epr-
cod, 1964; Ywimnrap, Puke, 1968), Ocobenso Benmuko BIUsHUE Ha
CKUMAEMOCTb OPTaHHYECKUX KOUTIOMAOB, KOTOpHIE HAYVHAA C HEKOTOpOH
TOPHCTOCTH—RIAXHOCTH CPaBHUTENBEHO CNab0 cXUMAloTCH fAaxe NpH Bpl—
cokux aapieHHax —n{100-1000) krc/cm2,

Ypenvudenve ruapoQWILHOCTY INVIMH, HANpUMEP MOHTMOPWIIOHUTOBOTO
cocrapa, ysenuMuuBaeT MX colpoTHmienke cxatwio. Tax Li- u Na_rnu-
Hbl NIpY NpPOYHX PABHHIX YCROBUEX CXKHMAIOTCA B MeHBUlell creneHy, 4eM
Ca-rnuHEl, ¥ T.0. YBelHYeHde KOHLEHTPAUUU SJIEKTPOIUTOB MOPOBOTO
pactTBopa NPHBOAHT K YMEHBUEHWIO NOPHCTOCTY IVIMH, UX T'HAPOGWIBHOCTU
H YBe/IHYHBaeT WX CONpPOTUBICHHe CKaTWiO. BausHue ¢USUKO-XUMHUTECKUX
daxkTOpoB Ha CXHHMaeMOCTb I'pyCGOAHCNEpCHHIX INIHH HE3HAYHUTENILHO.

YeenH4enHe AHCIEPCHOCTH IMIHH oGyClioBTHBaeT Goibilee CONPOTHB~
NleHHe CXATWIO, TIpH 3TOM YBe/IUYUBAETCH YHCIIO KOHTAKTOB MEXAY dYac—
THUaMH B efiMHulle oObeMa. BiHsHHe pasmepa 4HacTHLl IVIMH HA X CKH-
MaeMoCTbh MOXHO YCTQHOBHTBH, UCCIeays INIMHE OJHHAKOBOTO MHHepalb~
HOr'o cocTaBa, HO pasHolfi aHcnepcHoctTd. Tak B.3urenwrapar, K.Tlatna
[1963] npumune x BeIBOAY, YTO NPH CKATHH [BYX KAOJIHWHUTOBHIX TITHH
pPaaIUYHON AHCIIEPCHOCTU 3Ha4YeHHe KoadpdHUHEHTA MOPHCTOCTH NPU OdUHA—
KOBOM [aBIeHHH Ot Gofee rpyGogHCNepCHOll I'NIMHbI OKA3HBAETCH MEHb—
WIHM, ¥eM [N TOHKOoAHCHepcHolt. K anallorMuHOMy BBIBOAY MOXHO Npuii—
TH AHAJIHSHPYs OaHHEIE NO CXKXHMAEeMOCTH MOHTMOPWITOHHTOBBIX INIUH,
HaCBHUNEHHBIX PANTHMYHLIMH KATHOHAMH, ONPERe/IOHEMHE CTelleHb arpe-
T'MPOBAHHOCTH HACTHU, 8 CJiefloBATeNbHO, H AHcnepcHocTh. OnHako He-
Koropnie Hccnenoeatent [ Mun, 1964 ] nepsocrenennnM ¢axTOpoM, ON-
pefengdiollEM CKHMAEMOCTb, CYHTAIOT pa3Mep 4ACTHI, & He XHMHKO-—
MMHEpa/AbHH COCTAB IVIMH, 9TO HAM NPECTABIAETCH MEeTONAHYECKH He~
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TaGanna 6

XapaxTepHCTHEA COCTABA ¥ CBOfICTEA WCC/IGNOBAHHLIX OGPAANOB

Mor- Conepxaunue rnue- | EMrocTs
HOCTDb cTHX wactay, % norqome-~ Darpocxo-
OGpasen TBOPAKIX wnst (Mr/ 2:::::_“’
sactay, |<0,002 |<0,001 |9kB) ma | - o
r/cM MM MM 100r '
Kaonunur 2,64 92,52 78,92 8,80 1,16
BerTOHRT 2,50 86,90 77,40 52,8 11,0
Acxanrens 2,36 90,46 83,35 90,3 12,9
Tnma nansropcKs- 2,56 29,34 71,23 29,6 11,35
ToBag
Tnmma ruapocawAuc— 2,71 66,36 49,40 11,9 5,17
Tag HEOKOMCEAS
I'mma reapccioaic- 2,76 41,10 34,50 14,9 2,04

Tas HeoreHopas
I'mmia ruapoomoavcras 2,80 70,48 52,22 35,20 4,08
YeTBepTHURAR

I'nura rEApOCMORV- 2,85 73,86 73,17 39,11 2,30
cTas MeoTHYecKas

Xnopwr 2,93 10,47 5,87 - 0,09
Amnopanosas riuma 2,20 32,87 30,81 4,13 -
Topp 1,80 - - - 50,61
Keapn T.p. 2,85 87,30 61,02 16,3 1,84
Tanex T.p, 2,76 53,12 44,21 3,70 0,91
Kanmpmat T.p. 2,58 35,21 21,74 1,81 0,45
Mycxos¥r T.p. 2,96 30,16 16,73 4,79 1,44
MuKpOKTHH T,p. 2,57 39,50 22,46 0,77 0,39
Poropag o6manka T.p. 3,35 29,63 22,56 2,30 0,51

BEePHBLIM, TAK KAaK BelleCTBEeHHLIH cocTaB IIMHBI ollpenenseT €e pucnep—
cHocTb [ Ceprees, 19591,

BonblMHCTBO PaCCMOTPEHHEBIX BpIle HCCIeNOBAHMI NPOBOQWINCE He
cllenMalbHO O/1g U3Y9eHHUsi CKMMaeMoCTH INIMH, & C UeNbl0 YCTaHoRIe-
HUs BO3MOXHOCTH OTXaTUSi CBa3aHHO# Bopbl U3 nop rpyHTa. B stux
paboTax o6blYHO OTCYTCTBYIOT OaHHBEIE O lapaMeTpax, XapaKTepUaylromux
CKUMaeMocTb INMMH, W cioeflaHHbple BHIBOAbl O BIMSHUK H& CXUMaemMOCTb
XMMHMKO~-MUHEP&AIBHOI'O COCTaBa HocaT oOWMA XapakTep, 4TC 3acTapwio
HAC CleNHalIbHO PACCMOTPeTh CUMAEMOCTh NIMH C NelbIo NOMYYeHHs 00—
CTOBEpPHO} KO/MYeCTBEeHHO! XapaKTepuCTHKH CKHMEeMOCTH INIMH, 3To pac~
WHPUT HAIYU NPEACTaB/IEHNs O NpHpoAe CHUMaeMOCTH INIMHHUCTBIX FPYHTOB
Y NO3BOMMT NPaBHNBHO NPOrHO3UPORATL U3MEHEeHUe X CBOHCTB oA Harpys-—
Kolt M Npy UBMEHEHUH PUBMKO-XMMUYECKUX YCToBHIt oKpyXaloiell cpensl.

XapakTepucTuka obpasuosp ¥ MeTonMKa HCCIEROBAHUS CXUMaeMO-
ctH. [U1g uccnenoBaHust CKHMaemocTH Gbutd oTobpansl obpaaubl I'NMMH,
Hauboree pacnpoCcTPaHEHHBLIX B NpuMpone M B TO Xe& BpeMs OTHOCUTE/Ib-
HO pe3Ko OTIMYaIOWMMXCH APyI OT apyra 1o cocTapy u cTpoenmo. Hc-
CllefoBayis NPOBOAWINCE KAK Ha& NPUPOQHBIX INMUHUCTHIX PYHTAX, Tax
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Maxkcumant- Braxuocte | [lokasaTens mnactuwmocTd
Hasi THrpO= nabyxanus Yucno Komnoua~
ckonugecxag | L. Lo nnacTwd~- | Hag aK-
BIAXHOCTS, % npeaen Te- | npeaelt Pac~ | yocry TUBHOCTB
% €Y, Ky4eCTH KaTHIBAHUS
9,27 62,0 62,4 38,4 24,0 0,28
48,0 124,9 119,6 67,5 52,1 0,60
48,8 170,8 150,5 77,9 72,6 0,77
49,9 103,1 95,7 77,3 18,4 0,20
16,6 67,1 66,6 37.6 29,0 0,44
11,80 33,37 35,10 21,8 13,30 0,32
15,97 50,72 66,13 36,59 29,54 0,42
15,63 65,16 71,64 36,85 34,70 0,47
0,64 34,05 - - - -
- - 73,73 64,98 8,75 0,27
78,64 - - - - -
7,62 - 39,3 30,3 9,3 0,14
5,38 64,82 66,8 50,6 16,2 0,30
3,03 31,51 19,9 22,0 7.90 0,22
7,41 34,87 38,10 28,8 9,30 0,31
1,69 31,44 - - - -
2,67 20,31 22,8 18,30 4,50 0,15

H Ha NHacTax. XapakTepuUCTHKa coctapa U CBOKHCTB o6pasloB npuBOnHT-
ca B TaGn. 6.

Cxatue ob6paslnos, HMEBIINX HAYAIBHYIO IWIOTHOCTB, COOTBETCTBYIO-
L0 BI&XHOCTH Ha Iipene/ie TeKy4ecTH, NpOM3BONMWIOCE B TOICTOCTEH=
HBIX o6oliMax U3 Hepxkapelowel CTalM, CNoCOBGHBIX BLACPXKUBATH NaBRIe—
uve no 3000 xrc/cm2, BryTpenuuii nuameTp oboifimbi 41 MM (mmo-
Wwaab IonepeyHoro ceyenua 13,2 cM2), HauanbHag BhiCoTa o6pa3lLoB
18-22 mm. [antenre no 100 krc/cMm2 coanapanocs Ha phiyaxHOH yC—
TQHOBKE C OTHolleHUeM Iutey pwidara 1:40, a no 1500 krc/cm2 —
mpM MOMoWH THApaRIuYecKoro npecca MoiHocTeio 50 T: 3aMep nanie-—
H¥S [IPOM3BOAWICS B 3TOM CllydYae IPU IOMOIM KOIMbUEBOI'O RUHAMOMET-
pa c uemolt nenenus 1,3 krc/cm2. 3a xpurepuit cTabWI3amuM nepOp-
MalM¥ ITol AAaNHOH CTYNeHbI HArpy3KM IpUHMMAaIach BeIuYMHa
0,005 mm/cyr upu pamtenusx po 100 krc/cM2 u 0,001 MM aa 4 4
npu pamtenusx no 1500 krc/cm2, Tlpu pacyeTax nedopManmii MpyHTa
pBOOWIACE TMONpPaBkKa Ha cobOCTBEHHY aepopMalMio npubopa U npenpa-—
puTesnbHo obxkaThix GWIBTPOB, KoTopasi Gbila NpolopUHOHAIbHE AQBIe—
HHIO M coCTamigina Mia pamienus 1500 krc/cMm2. okormo 0,16 MM,
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Beibpannpit nuanason (O, 1-1500 xrc/cM2) mosBonun MCCIENOBATE
CKUMEEeMOCTh INIMH, COOepXKalliX palnu4Hbie KaTeropuy Boabl OT CBO—
GopHO#l po MpodHoCBH3aHHON. Kpome Toro, Gbiin ucc/lenoBaHbl MMeEIo-
wHecs B NUTepaType A2HHBIE Mo CXKATHIO IMUH GONBWMMU gaRIeHUsIMU.

HayuyeHne BIMAHMS XUMHKO=-MMHEPANBLHOT'O COCT2Ba, CTPYKTYpPEI, TeK—
CTYPBI ¥ YC/OBUII UCNBITAHUS HMPOM3BOAWIOCH Ha clelualbHo otobpaH-
HeiX ofpasalax, XoTopble COCTOSNAU M3 1) IAMHUCTHIX MUHEpANop AByX—
U TPeXIOHHOrO THIE - KAOMUHWTA, MOHTMOPWUIOHMTE, I'MApoCiTionbi;
MHHEpA/IoB CMEIaHHO=-IOMCTOIO THIIA - XJAIOPUT2; MHMHEpaIoB C Lerno-
YeqyHON CTPYKTYpoll — NAnBIrOPCKHTA, peHTreHoaMopgHoro MHHepala —
amopana; 2) MOHTMOPWUIOHMTE U KAOMMHUTE, UCKYCCTBEHHO pPasaMolio-
TEIX B 2raToBolf W2POBOH MeNBHHIE B BOBAYILHO-CYXoM cocTosHuM (paa—
Moql HmpousBopWics B Tedenue 0,5; 15; 30; 45 u 75 1); 3) neppuu-
HBIX MHHepasiop ¢pakuujii palanudMHorc pasmepa - MYCKOBUTZ; KAIBLLUMTA,
Talbka, MUKpPOKIMHA, poropoii obMaHxu, xpapua; 4) cmecelt - GeHro-
nita + kaommuuta (B oTHowenwmu 1:3, 1:1 u 3:1), rmmucroil $pax-
UHH xBapua ¢ GeHTOHUTOM, KAGIHHUTOM, N&NKTOPCKUTOM M TOHKOpa3f-—
pottennbiM KanpuutoM (B oTHomenuu 1:1); 5) Topda; 6) monuaucnep-
CHBIX M HOIMMMHEPANBHBIX IITMHUCTLIX TPYHTOB.

O6paslurl U3 IMYHUCTBIX MMHEpAloB U X cMecell UCCIenoBaliCh B
BHAe NMacT C HayYalbHoll RIAXHOCTHIO, PaBHOl mpepnelry TeKydecTH. [lec—
4YaHBie U NbUleBaThie (QPaAKUKU NEPBUYHBIX MUHEpANIOB HMENU HadalbHYIO
INIOTHOCTh, PABHYI0O MHMHUMANLHOMY XO3(hHUIHEHTY HOPUCTOCTH NpPH YIi-
NoTHeHUM MOCTYKMBAHUEM o cTeHkH Npubopa, NocCle ¥ero HachUMAIHCH
ponoit. Topp ¥ monvauclepcHble M'IUHUCTBIE T'PYHTHI MCHBITHIBANKUCH NPH
€CTeCTBeHHOl INTOTHOCTU-RI&KHOCTH; HaYANbHAS IWIOTHOCThb-RIaXHOCTh
TMMHUCTLIX o6pasuop nocjie HapylleHUst CTPYKTYPHBIX CBSi3ell TaKKe CO-
OTBEeTCTBOBA/I2 eCTeCTBEHHOHl IMMOTHOCTH.

BnugHite XMMHKO-MHHEPA/ILHOT'O COCT2Ba Ha CKUMAEMOCTb IAMHMCTLIX
rpynTop. Bhusiive MHHepanbHOI'O COCT2BA HE& CXKUMAEMOCTb TINIMHUCTHIX
I'PYHTOBR HapylleHHON CTPyKTypbl OGblIo M3y4YeHo Ha obpasuax, oTnu4aB-
WHXCS KPUCTALIOXUMHYECKON 2KTUBHOCTBIO [MOBEPXHOCTH 4acTHl, WX
pasMepoM U popMoil, HO UMeBIIKX OAMHAKOBOE HavallbHoe COCTOsiHue
(nmopucTocTb, oTBewalOmas RIAXHOCTU Ipefena TexkydecTu). Ma nammuix,
npupefeHHbiX Ha rpapurax e—P (puc. 19), sugHo, 9To ¢ poCTOM naB-
neHus xo2(pPMUUEHT MOPUCTOCTM yMeHBllaeTcs Mo NorapubmuygecxoMmy
3axoHy; Haubonee MHTEHCHBHOE YINIOTHEHHME IIPOUCXORMT no RAaRNIeHHM
100 xrc/cm2 (mpu Gonbumnx namIeHMAX KpUBbie ANS PASMHYHBIX 1O CO-
CTapy TMIMH CO6AMXaloTca); 6Gonee THAPODWILHBIE M TOHKOMMCIEPC-
Hble TVIMHBI CXUMaIOTCs B 6ofblliefi cTeneHu, HeM MeHee THAPODHITb-
Hele u rpy6omucnepcHeie [ 3uamrupoe, 1968; 3uanrupop, Pabaesp,
19701,

Bce uay4ennsie obpasaibl 'DYHTOBP B Nopsiike yMeHBIIeHUsi X03pduL-~
€HT2 MOPHCTOCTH MPH OAHHOM pPaBHOBECHOM NAaRIEHUHM MOXHO pacioiio~
XKUTb B TaKoll HOCIEnROBATENBHOCTH: TOPG >MOHTMOPHUIQHHTOBLIE TI'il—
Hbl > KAONHMHWTOBbLlE, I'HApPOCNIONNCThIE, IANLINOPCKHTOBbIE I'NIHHBI, TOHKO-
paaapofileHHble TAIBK, MYCKOBHUT M XJIOPUT > amniodaH H TOHXOPa3apoG-
neHHble MepeHuHbie MuHepans! (KXBapn, KANBLKT, MUKDPOKAMH).
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A, wec/em? (Lg—unam)
Puc, 19. Kommpeccuonsuble kpupble INIHH pa3HOrO MUHEpPaIbHOro
cocrapa
1 - topd, 2- GEHTOHWT, 3~ KQONHHUT, 4 - NANLITOPCKHUT, 6 — XJ0—
PAT TOHKOp23MOJIOTHI, 6 — TNIMHa runpocmionkcras (HeokoMckas), 7 —
KBapu ToHkopasMonoTelt (bpakmua < 2 MEM—67,3%), § — MUKPOK/IHH
TOHKOP&3MOIOThI, dpakmua < 2 MkM-39,5%

Bonblias cxuMaeMoCTb MMAPOPWIBHLIX IPYHTOB OObscHseTCs pPhIXJIO-
CTBIO HX CTPYKTYpPHl H HaJU4MeM MeXAy dYacTHUaMu cjloep cilaboces3aH-
Holi BOabl, OKA3BIBAIOWMX MeEHbllee CONPOTHRICHHE CHAaTHIO, YeM TBep—
Abie, HeMocPeACTREeHHbie KOHTaKThI MeXAy YACTHLUAMU B MeHee T'HApPO-
¢unbHLIx rpyHTax. llo Mepe ymnoTHeHUs NPoMcXoAHT cGnmxeHue MHUHe-
PAlIbHBLIX YACTHIL, YBEIMYUBAETCS YUC0 KOHTAKTOB MeXAY 4AacTHUaMM
B eguHHUe oObema M BO3pacTaeT colpoTHRIEHUe ckaruio. [Ipn sHayu-
TeIbHLIX A2RTEHHSX CKHMAEMOCTb PANIMYHLIX MO0 COCTapy riaun cGnu-
XaeTcs.

YunorHeHue raMHUCTOro rpysHTa IoA A2RIEHHEM MoXeT ObiTh Bhipa-
XeHo Ofls BOAoHACHIUEHHOrO IPYHTa yepes ero BMIaXHocTb. HUccieaoma-
HMIO 3aBUCUMOCTH paBHoBeCHOH, T2K HazwBaeMmoii “ocCTaTouyHolt RI&XKHO-
cTH” OT gamIeHHs INIMH padiuyHolo MHHEPA/IbHOIO COCTaBA INocBslleHo
aHaguTeNnbHoe uKciio pabot [ Marrcon, 1938; [lonskoe, Ceprees, 1951;
Ceprees, 1956; Kykonep, Coipkun, 1955; Kpiokos, Komapora, 1956;
Jlomragae, 1953; Yunuurap, Haitr, 1960; Ourensrapar, lafina, 1963;
Yunnuurap, Puke, 19681,
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PeaylibTaTel 3KCNEPHMEHTAIBHBIX QaHHLIX [0 USMEHEHHIO RIAKHOCTH
MOHOMHHepAaNnkHEIX IVIMH npupefensl Ha puc, 20=~22 (cM, sk, ) . [Topslwenue
[aB/ieHAs HA I'UHE! NPUBOAUT K HENMpephBHOMY YMEHEIWEeHWIO BII2XHOCTH,
0COBGeHHO MHTEHCHBHOMY f0 100~200 kre/cm2 y MOHTMOPUITNIOHH TOBBIX
rnuH, po 500 krc/cm2 Y KAOIVHHUTOBRIX U I'MOAPOCHIORUCTHIX IVIMH H
opragHieckiX Kolloddos. MMewolileca A2HHMBIE Mo OTHATHIO BOALI U3
IVIHH NOKA3BIBAIOT, YTO T2KHM o6pasoM MOXHO yAalaTh BOAY Ho BIaX-
HOCTH, MeHblWell rurpockonuyeckoi. [lo ganumiM [1.A. Kpiokopa [1971]
OCTaTOuHan BNAXHOCTE MOHTMOPWUIOHMTOBLIX IMiMH mpu 20000 krc/cm2
6rina papHa 9,67% (6entonuTt), 5,12% (ackaHnrenm), a KaonMHATOBO -
2,4%, uto mennwe W, . npumepHo Bawoe.

[1a BbICOKOANCIIEPCcHBIX MiMH (MOHTMOPWUIOHNTa) 3aMeTHoe W3Me—
HEeHHWe WX CKUMAEMOCTH C yBelIMYeHHeM fAaRleHdMa HaGmiopnaeTca HpH Mo-
PHCTOCTH, COOTBETCTRYIOUEll COoQepXaHHIO MPOYHOCBA3AHHON BOALI
{Wyr). [ns Gonee rpy6GogNCrepCHRIX I (kaonuuuTa, I'HAPOCHIORMCTHIX
IMIMH) 3To U3MeHeHHe cxUMaeMocTH Ha@llonaeTca NMpH INIOTHOCTH, GiIua-
KOfi K RIQXHOCTH Ha Npenelle pacKATBIBAHMA WIH pasHo#h 2-~3 W,,.. Tlo-
noGHoe HaMeHeHHe CKUMaeMoCTH oObacHseTcs TeM, uTo obpasopaBline-
Cl B pe3ynbTaTe YIWIOTHEHMS TBepAble KOHTaKThI MEXQy YACTHIaMHU
OKa3blBAIOT 3HAuHTEIbHO GONBliee CONPOTHRIEHHE CKATHIO, YeM KOHTaK-
Thl YACTHL NPH HaAUYHU MEeXAY HHMU NPOCioes BOARL,

[lpn GonblIMX OaRIeHHMIX 3aBUCUMOCTB OCTaTOuYHAS BIAAXHOCTH =
RaBleHHe YAOBIETBOPUTENBHO AMNIPOKCHMHpPyeTCs NorapHpMudeckoil 3a-
pUcHMoCTbIO pHaa W= a—blgP, B KOTOpO# a oTpaXaeT BIHAHUHE Hayailb—
Holt BIAKHOCTH Ha NOJloXeHWe KpuBO# B KoopauHatax W-1gP, a &b ~
WHTEeHCUBHOCTb YNIOTHeHHs c aanleHMeM. [ig BbICOKoAMCIIEPCHBIX MOHT-
MOPWIIOHUTOB 34pHCUMOCTb CTaHOBHTCq npsiMolt mipu p > 70 krc/cm2,
ona MeHee AHCIEPCHBIX IVIHH 3T2 3apHCHMOCTBH ClnpamigeTca NpH P >
>2-4 xkrc/cMm2, PeaynbTaThi HeKOTOPLIX HCCIIeqOBAaHHR NpUBeneHb! B
TaGn. 7.

Us Ta6n. 7 BuaoHO, 4To HaHOONblas MHTEHCHBHOCTb YIVIOTHEHVS Xa-
paKTepHa ANa MOHTMOPWUIOHHTa, & QNia I'MAPOCIIONNCTHIX, KaOIMHHUTO=
BBIX M MOMMMUHEPANBbHBIX IVIMH oH& PeaKo yMeHbllgercs. Ha senumuuny
nmokaaaTella b 3aMeTHoe BIHAHHe OKA3LIBAIOT ¢popMa HaCcTHU M pasmep
arperarop IIpH OAMHAKOBOM MHHEpPaJbHOM COCTaBe, 4To oCobGeHHo 3a-
MeTHO NPH CpaBHeHMM KAOIWHHTZ, QHKKHTa, ra/uiyasuta. Y raiyasura,
COCTOsIIero M3 HroVIbYATHEIX HaCTHL, BeTHuyMHa b Gonblle, 4eM y Kaomu-
HHTa W OQUKKHTZ, TAK KAK CIYTaHHO-BOMOKHMCTas "BoWlodHaa” TeKcTy-
pa ramtyasuTa cliocoGCcTByeT yaepkXaHumio soael. Ho gna nukkura, coc-
TOsIIEr'0 H3 I'eKCArOHAJMBHLIX IUI2CTHH, COOPaHHLIX B TOICTHIE IN2YKH,
ynafeHWe BOOklI C AapieHHeM WieT Golee MeaeHHO, MOCKOIBKY MeX2HU=
yecKoe CONPOTHBIeHHe MHUHEePadnbHOl cHCcTeMbl CKaTHIO okKasbiBaeTcH
AHAYHTENBHBIM,

HeoTxuMaeMas Boaa rauH. V3 gasuelx uccnegopaHua 3apUCH-~
mocTt W-P cnenyeT, yuTo gelficTeHeM BHeltHero NQARIE€HHd B H30TePMH-
YeCKHX YCIOBHSX MOXHO YOAAHTH H3 IVIMHBl 3HAYUTEIBHYIO Y4CTL Npod-
Hocpa3aHHOH Boabl, 3a BepXHHUll npepen Koropolt npunuMaercs Wyr-On-
nako nasusie E.M, Cepreepa [1956] u B.C,llIu6akosoit [1967] ro-

44



Tabnuua 7

3uayenus kospduurenra b gns rnun (mo pmemubiM Puke, Yunumrapa,
Po6eprcoda, 1964).

Fnuna Koapduun- Cryma Koappuuu-
eHT b et b
MOHTMOPWUIOHUT 18,06 lekToput 4,55
HUnmur 8,71 T'nuna oazepHas 4,41
Kaonuuur 5,96 TnuHa Kopbl BHIBET- 2,98
Tamryaaur 6,66 pUBaHHs
Oukxur 5,04

BOPSIT O TOM, HTO Ha4MHas C ONpene/eHHBIX NalNIeHW|i Boga U3 INTHH
MpaKTHYecKM He oTKHuMaeTrcs. JToT P2KT MoXHo oObscHUTB NHUb OCO-
GeHHoCTsIMHM MeTOOMKM RIaroeMKUX cpen, npumeHsBweiics E.M.Cepre-
€BbIM, & TaKKe npyTuMHu UccnepoparenamM. OH obycliomneH TeM, 4TO
MPOMHOCTE CBA3H MOMEKYyn BOAbl ¢ HACTUIAMM IVIMH HpeBbluaeT Mpoy-
HOCThb UX CBA3U Cc RAI2roeMkKofi cpepoit ((waproBansHasx Gymar‘a). [MTo-
®TOMY IpM CHATHMM pnamneHus c obpasueg, HnpencTamisowero gUckK TOM-
WMUHON B HecKWIbKO MWUIMMETpoB, HpoMcXomnUT obpaTHoe BIHTHIBAHUE
Bonbl B obpazen U ¢pMKcUpyeTcs KaXylascs He3aBHMCUMOCTb OCT2TOYHOH
BIaXHOCTH OT paBleHus.

OrnpeccopbiBagie Bogbl U3 Top}oB, OpraHMdYeckMx KO/NIOWAOB U IVIMH,
oBoramesHEIX opraHiYeckiM BemecTBOM, MPOUCXOQUT MHaye, 4YEM U3
MUHEpaJBbHBIX, naxe BhlcoKopuciepcHbix rnud. [LA. Kpiokos, H.A.Koma-~
popa (1954], a sarem I'.Yunuurep, H.Puke [1968] 3.3./lomatko u
np. [1968], P.C,3uanrupos, I.C.Pabaes [1970] obnapyxwnn, uro
ana Kpaxmaia, arap-arapa, topha, opraiudeckoro komnouwaa (rymmur-
parakalTa), camporiefieit BI2XHOCTb uOCTaTO‘IHO 6bicTpo mMag2eT ¢ naB~
fleHWeM, 2 3aTem npH nocTwxeHun (1-2): 103 Krc/cm2 memsieHHo
yMeHbl2eTcss Wik npaxmqecxu OCTaeTcsx MOCTOSIHHOHi BIUIOTH [0 R2RIE-
Hufi, pasHbx (14-20)- 10° krc/cm2. OcraTownas miaxHocTb ANS Kpax-
Majla ¥ arap-arapa IpHd gabBleHun 104 Krc/cM2 cocraBaser npruMep-
Ho 20%, Torpa KaK KOIM4eCTBO cBa3aHHOH BOAbl, BLIYUC/IEHHON IO O&H-
HBIM ollpeneiieHust TEIIOTH HaGyxaHnusi, cocramiser 31%. [nis Topbha
OCTaTOYHAs RIAXHOCTb Npu papreHdn Gonwwe 2000 Kl‘c/cM2 COCT&aB~
nger 54%, a rurpocKoliuyeckas miaxHocTb 50%. Cpapuupast 3TH naH-
Hble, IIpUXopgMM K BBbIBOLy, 4YTO Be/IMYMHa HeOTXHMAEMoil BI4ru cBg3a-
Ha c BenHMMHON HpPOYHOCBS3aHHOH BOQbI.

B ceasu ¢ cymecTBOBaHHMEM HEOTNpEeCCOBLIBAEMON yacTH BORbl B
OpraHHYecKMX pemecTpax ObUla M3y4HeHa CTPYKTypa BblcoKopHcnepcHolt
HEOKOMCKO#H rnuHel, copepxameit 3,5% rymyca. [loa cranupyowum MHK-
pocKolloM B cpeaax [INIMHBI, cxartoli namieHnem 500-1500 xre/cm2,
6buio obHapyXeHo HANIVYHEe SAMKHYTHIX MOp, BOA2 B KOTOPBIX HUCHBIThI-
BaeT B OCHOBHOM BCECTOpPONHEEe CXKaTHe U MOoIVI2 YRAIATbCsi TOMbKO B
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peaynbTaTe I'HapaRIMYecKoro PasphlBa CTEHOK Iop, 4TO ¥ Habnionaliochb
npY BBICOKMX pamieHusx. Yz sToro cieagyeT, uTO Ha/lu4dMe HEOTNPECCO~
BEIBAE€MOli BOLAEl B cCUcTeMax, oboralleHHbiX OpraHUYecKUM BelecTBOM,
ofyclloRnesHo CTPYKTYpoll NopoBOro IpoCTPaHCTRA.

Hanuyve B rnuHax, oforallleHHbIX opraHU4ecKUM BelleCTBOM, CHUCTe-
MBI 3aMKHYTBIX [Op, SaNOIHEHHBIX BORo#, o6yCiloRIMBaeT MX Ii&cTH4-
HOCTh U CrnocobHOCTb K nepoPMHpoBaHWK B OCHOBHOM INOR HeiCTBUEM
KacaTeNbHBIX HanpsdkKeHWH, Torpa Kak lon oeficTBUeM HOPMANBHBIX CXU—
MalouiMX pamieHHi pedopMauus yioTHeHust ux 6yneT madlofi, obyciioB-
NeHHol B OCHOBHOM YMPYTo#l CXKUMAEMOCTBIO CaramlinX MX KOMIIOHEHT-
MUHEpanoB U IopOBOTO pPacTBoOpAa.

I1.A.Kpiokos, H.A.Komapora (1954 ] nonarawr, 4To ocHoBHoe aHa-—
YeHMe B ynepXUpaHUM Boabl B I'NIMHe HMelT ¢UaVdecKUe CBOHCTBA Ca-—
Mot Bopbl, B3aKMMopeAcTsywowel ¢ TBeppolt ¢pazoii. Ham npencramisieT-
Csl, YTo T&Koe YTBepxaeHUe He oTBedaeT NOMHOCTBIO NpHpone SIRIEHWS,
TaKk KAk (aKkThl CoBOpAT, YTo CTPYKTYP2 IOPOBOro IPOCTPaHCTBA, Hall-
YyHe 3aMKHYTHIX 1op, 2 TaKKe BHYTpUYACTHYHBIX Tpy6uaThlX KaHa/loB,
XapaKTepHBIX AJisi TannyasuTa U NajBropCKMTa, CYWEeCTBeHHbIM obpa—
30M onpefensioT ynaleHWe popbl H3 I'MuHBI Nop pamteHuem., C ysenu-
YeHUeM LARIEHUs, & CIefoBaTEeJbHO C POCTOM IUIOTHOCTH CUCTEMBI, BIU-
siHMe CTpyKTYphl I'pyHTa& Ha2 oTXarHhe Bogbl pe3ko BO3pacTaer.

PaccmoTpum BenH4¥HBI pamieHull, [pH KOTOpbIX OCTATOYHAS RIQ¥—
HOCTb T'IMH CTQHOBUTCSI paBHON XapaKTepHBIM RI&XHOCTSM: RIQXHOCTH
Ha npepefie TekydecTd W, K AraXHOCTM Ha rpaHMLe pacKaThIBaHUs Wp,
MaKCcUManbHoll M'MrpocKoniyeckoit mIa2xHocTd W, -, BI2XHOCTb IpyHTa
IpH OTHOCUTENBbHON AIakHoCTH Boaayxa 0,9 u 0,1 Wy (puc. 23).

Vs npHBeneHHbIX 0@HHBIX BUAHO, YTO BI2XHOCTb HA IIpefene TeKy4ecTH
[OCTHI@eTcs Nph AaIEHHAX Ha TNUHY, He npespiuapmux O,1 krc/cm2,

2 RIaXHOCTb HA I'paHile pacKATHIBAHWS NpH pamleHusx 6-9 krc/cm2,
Ho nns nuchepcHoli cucTeMmel, cocTosimeli na 7T70% U3 KBapuesbix
yacTHn MeHee 1 MKM, 3Ta RIaXHOCThb 6bUla QOCTUrHYTa NMHb UPU Q8B—~
neaun 50 krc/cM2, Bricokoe SHaueHMe NaRIEHMst oTIpeCCOBBIBAHUS
Ons NONTyYeHUs RIQXHOCTH H& IPaHUlle pacKaThiBaHUa Y TOHKOPasMONlo-
Tolo KBapua obbAcHseTcs Hanu4YueM 3Ha4YUTeNlbHOT'o KOHYeCTBa HeNoC—
PEACTBEHHBIX KOHTEKTOB MeXAy 4acTHuamu. MakcuManbHas T'MIpOCKO=-
nHYeckas RIAQKHOCTbL A1 MOHTMOPWUIOHMTOBBIX I'VIMH QOCTUraeTcs IpH
paBHOBecHLIX pamtenusx 16-40 Krc/cM2, @ nns oCTANLHBIX TIMH NPH
nantennsx 180-1500 krc/cm2, TMrpacKonMueckas RI2XHOCTb A4S
MOHTMOPWUIOHUTOBBIX IMTMH 6bUla QOCTHrHYT2 NpU RANIEHUSIX OKONO
104 xrc/cm2, [as ackasrens mpr 2104 xrc/em2 W = 5,1%
[{Kpiokos, 1971}, T.e. 6blia npHMepHo B 2 pa3sa HIDKe I'UI'POCKoliNYe—
CKolt RI2XHOCTH,

TakuM obpazoM, HeobxogMMoOCTE Bo3AeHCTBUs GOMBIIUMM RARIEHH=
MU ANa oTXaTHsa NoPOBON Bodbl H3 I'MIHH He ANISETCH ROKA32TeNbCT—
BOM H&JIHMMS CTOMb XK€ 3HAYUTEJBHBIX CWI CBA3H MeXAYy MoeKynamu
BOAB! M MOBEPXHOCTHI0O MHHEPAAbHBIX 4YaCTHL, TaK KAK BHEWIHee naRIe-
HUe TPaTUTCH He Ha yaaneHHe BOAbl, & B OCHOBHOM HA lpeopoiieHHe
CONPOTHURIEHHSI CTPYKTYPbI QUCHEPCHON CHUCTEMBI.
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L wecfom?
Puc. 23. CBaap Mexay XapakKTepHbIMU BIQXHOCTAMHE ¥ PaBHOBECHBLIMH
A8BMIeHUAMM OAN4 BpICOKOQUCIEPCHEIX T/IUMH ¥ KBapla
1 - GeHTOHUT, 2 - MaABIFOPCKHTOBaf I'MUHA, 3 — KQOAMHWT, 4 ~ M'Ud-
pocmonucraa (HeokoMckas) IMHE, 5 — Kpapl TOHKOPa3MOIOTBU

1. Bpuaxen [1955] ormeuaer BHcoKoe collpoTHRIEHUe, KOTOpoe
okasdulpaerT mMo6oi NMopowKooOpasHblt MaTepHall NonbiTke NOIHOCTBIO
CIpeccOBHIBATL erc Mop pabneHueM., Tak, CKMMAEMOCTh TOHKOH3Me b
9eHHOr'c CBHHLA NPeBblIaeT €r'c HOPMABLHYI0O CKHMAEMOCTb IpPUMepHO
Ha 50% no nammemuti samerHo Bbile 28000 krc/cm2 m mpuoSperaer
HopManbHoe 3HaveHWe Tolbko BGMN3M pammenus 109 xrc/cm2.

B cBasu c uanoXeHHbIM NMpakKTHYECKH HEBO3MOXKHO OLEHHTH CHITY
CBA3H MOJIEKY/l BOABI C NOBEPXHOCTBIO IVIMHHCTHIX YacTHU MO BETHYMHE
naBlleHUs OTHPECCOBHIBAHMS BOABI H3 I'AMHLI, TAK KAK 3HAYUTeNbHas
4acTh NpWIOKeHHolt paborkl pacxonyercs Ha pnepopMaLMO KpHCTALIHYE~
CKoll pellleTKH 4HacTHU M CXaTtHe BOgbl B 3aMKHYThLIX ITOJIOCTHX.

Banussue coctarpa oOMEeHHHX KATHOHOB H XEMHYECKOTO
cocrasa NopoBoro pacrB8opa Ha CKHMAEMOCThL IVIHH 3aKI04aeTr-
Cq B8 HU3MEHeHHH DACCTOSHHsi MEXOY CTPYKTYPHBRIMH sileMeHTaMH IJINHh-
CTOro rpyHra. YBejludeHHe KOHUEHTPAUHH SNIeKTPOMHUTOB MOPOBOT'O pacT-
Bopa no 1N, saMeHa Bogk!l anoiisipHoll XHAKOCTBIO, 3aMeHa oOMeHHoro
Na mwn Li na Ca wnu K npuBogWT XK yMeHBbHIEHHIO TONMUHE PABHOBEC—
HOMO CJIosi CBS3@HHOH BOAK BOKPYT uAcCTHI, MX cGruxeHWo u Ganree
IUNTOTHON YTMAKOBKe, BC/eqCTBHE Yer'o yBejIHYHBAETCS CONPOTHBIEHHE CKH-
MaeMoCTH.

Hccnenopanne PusHus QU3MKo-XHMMYecKHX (GAKTOPOB Ha CXHUMAE-
MOCTB TWIMH NpPOMSBOAKIOCH HA MOHOMHHepPAMbHEIX IVIMHAX M BbICOKOOHC-
NepCHLIX NMOPOWIKAX NMEePBUYHHX NopoaoobpaldylolHX MHHEpPalloB, ¥MeBLIMX
PATHYHYI0 TOMUHMHY oGONoueK CBA3aHHoH BOALI BOKpYr uacTuu [3uaH~
rupos, Pabaes, 1968, 1970)]. Paanumunas Tonmuna oboNoyek ceadaH-—
Holt BOaBl BOKPYr' HACTHL CO3&B&JNACH CllenylolEM obpadom: 1) Mak~
cHMAJIbHAS TOMKHHA o6GONoYeKk CBA3&8HHOoH BOAkI BOKPYr HacTHU NOTyda-—
nach NpH 3aMeUIMBAHHM TVIMHBI Ha AHCTWUIHPOBAHHOR BOde, a TaKke
NpM HACHIUEHWH IVIMHEl HaTpueM; 2) MHHMMA/BHAs TONmMHEHa obarouek
CBsi3auHOl BOOMW NONyuajlach NMPH HAChumeHHWM MMM 1N pacTBopaMu aie-
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q/ / 70 100 7000
P wecfew?
Fuc, 24, BnusHue cocrasa o6MEHHBEIX KAaTHOHOER Ha KOMIPECCHOHHYIO
CXUM2eMOCTL aCKaHrens
1 —Na —ackaHrene + Boga, 2 - ackaHrenb HUCXoAHBIA + BOAa,
3 « Ca-ackanurenb + BOn2, 4 — ackaHrens + KepoCHH

krpomaros (NaCl u CaCly ), anonsprolt xunkocreio (kepocwy, oxran,
YeTHIPexXIOPUCTH yilepon), M KATHOMOM KAMBUMH, & T2KXKe y BOAAYIUI-
HO~CYX¥X, a6COIIOTHO CYXHX M BOAOHACHHINEHHHIX o0pasuos, HMeBUIHX
TeMneparypy Beure 55CC. CpaBHeHHe CKEMAEMOCTH TIIMHHUCTBIX 06—
pasuoB ¢ paanUYHBIM CORepXaHMeM CBASAHHON BOAM NOSBNIWIO YCTa~
HOBHTH CTelleHb BIMAHUA PAMHYHBIX KATEropuli CBgaaHHol BoAB Ha
CKUMAEMOCTb I'MMH M Mpepesibl BIUSHUS (USHKO~XUMHYECKHEX U (HUaHYe—
CKHX (aKTOpoB Ha CXHMaeMoCTh.

KomrpeccHonHble MCIIBITAHUS ITPOBOAWINCE HA T'PYHTOBBIX IacTax, Ko—
Topble FOTOBWINCH NepeMelmupaiieM BO3AYWHoO—CyXoro U abGcomoTHo Cy-
XOro NopollKa T'PYHT& C BOOOH U PaanHuMpIME XHAKOCTEMU. Bo Bcex
cIyuagx nadalbHas BI&XHOCTH NACTH COOTBETCTBOBANA BIAXHOCTH HA
npefesie TEKYyYeCTH, KOHTpoMpyemoff MpY momolM KoHyca Bacmibera.
Hcnpiransie aGCoMOTHO Cyxoro IPyHTa NpoM3BOAWIOCH CIleaylouuM o6-
pasom: obpasen BHICYWIMBANiCy B TePMoOCTaTe A0 IOCTOSHHOI'O BeCca IpH
remnepatype 105°C u sacekmancs & npecc-gopMy TYyT Xe B TEPMOCTE~
Te. 3areM NpPHOOP rePMeTH3UPOBANICH 0Ge3BOXEHHBLIM Ba3eiluHoM. KoHT—
PONBHEIE ONpefe/leHus BIAXHOCTH MOHTMOPWUIOHUTOBOH TVIMHBI, WCIIBITaH—
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q/ 7 70 100
£ nec fem? (\§— unara)
Puc. 25. BausHne KOHueHTpPalMn pacrBopa 2neKTPOJHMTA HA KoMIpec—
CHOHHYIO CHHUMAEeMOCTb ackanrens
1 - c Bopo#i, 2 - c pacrBopom 0,001N NaCl, 3 - c pacrBopom
IN NaCl, ¢- c kepocuHom

g

HOt B a6COMOTHO CYXOM COCTOgHMM IO TaKoft MeToAuKe, NOKA3ANH, UTO
BIQXHOCTE B KOHNe HCHpTaHHg He Npepsiuana 2%, T.e. Gunula 3HaYH-
TeIBHO HIKE I'MI'POCKONHYECKOf BIAXHOCTH. PesynbTaThl HCCleAOBAHWMI
npUPeneHs Ha puc. 24-26 u B TalGl. 8.

ARa/IN3 9THX NAHHEIX NOKA3LIBAET, UTO QUIMKO-XHMHYECKHE PaKTOPH
BANGKT HA HAYANLHY WIOTHOCTb M CKMMAEMOCTh IpyHTa. C yBemuve-
HHeM JABICHHS KOMIPECCHOHHBIC KPHBHIE I'NIMH C pAasnuyHOR NOPOBOIl
KOMITIOHERTOA cOmuxajoTcd. [ag uCCenOBaHHEIX I'AMH COIMKEHHe KOM—~
NMPeCCHMOHHEIX KPMBLIX C paai¥4Hdfl MOpOBOfi KOMIOHEHTOf HaGmoaanoch
NpH INTOTHOCTH-~BIIAXHOCTH, COOTBETCTBYIomelt copepanmo (1-3) Wyn,
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/24 / /0 700 1000
A nze/ew? Lg-wrasaz)
Puc. 26, Baugnue Pusuxo—-xuMiaueckux $GaKTopoB Ha KOMIPECCHOHHYIO
CXHMAaeMOCThb KaoguHUTAa
1 — KaOAMHUT HCXOQHBIA C BOQOH, 2 — KAOAUHUT BOBAYWHO=CYXOH,
3 — gaonunur ¢ pacTeopoM IN NaCl, 4 — kaonunur ¢ pacteopom 1IN CaCl

nprdeM HAMMEHBIlee 3HAYMEHHEe XapaKTepPHO A/ MOHTMOPWLIOHHTOBBIX
BLICOKOMCIIEPCHBIX IVIHH, a Haubonnllee - Mg KAOIMHHTOBRIX, THAPO~
GTICOYOTHIX M apyrux Gonee rpyGogUCIepcHBIX IMuH, Beluuunsi nmaoTHO-
CTH W OaBleHus, NPH XOTODHIX NMPONCXOQHT CYMECTBEHHOe cOlinKeHue
KOMIIPECCHOHHEIX KPHBBIX C PAJIMYHLIM NOPOBEIM DacTBOPOM, MOMHO Np¥=
GIIKEHHO CYHMTATH 34 HIDKHIO T'PAHMIYY BIMAHHS (UIHKO-XHMHYECKUX
daxTOpoB Ba CHMAEMOCTb IVIMH,

HauGonee oTYeTIHBO RINAHHE (HIUKO-XUMHYECKHX GaKTOpOB Ha ge-
GOpMANMIO TVIMHHCTHIX I'PYHTOB NpOSRIgeTCa NpH paarpyske (cwm. Ta6m. 8).
Pasymiornerue IMIMHHCTOrO I'PYHTa NPH HaJMYHH B IOPAX BOAHBIX
P&CTBOPOB 3MEKTPOIHTOB OKA3LIBAGTCS MAKCHMAJIBHLIM, TaK KAK IPOUC—
xonuT HabyxaHune M paccTogHHEe MeXAy CTPYKTYPHLIMH 3JIeMEHTaMH yBe—
nMuMBAeTCs B pedylbTaTe NPOHHKHOBEHHS B 3430Phl MeXay HHMHE Mojle-
Kyal BORLI M aneKTpoiuToB. Ho Npu Hanmwuum B mopax IMIMHHCTOI'O I'pPyH—
Ta anongpHoli MUQKOCTH WIM BO3AYXa Pa3yIUIOTHEHHE OKA3SHBASTCH MH-
HUM&JIBHBIM M ONpPeneiigseTCs B OCHOBHOM YIPYTHM pACIIUPEHHEM YacCTHL
n 3aMKHYTHIX 00beMOB XHMAKOCTH WiM BOaayXa. U3 nauHbx, nmpuBegeH—
Heix B Tafn. 8, BUQHO, ¥TO B HaWGOMBIIE} CTENeHH RIHgHHE (HUBUKO-
XHMHYECKOro B3aUMONefCTBUs MUHEPANbHMX YACTHL C NOPOBOH KOMIIO~
HeHTOj HaGmopnaeTcs B BHICOKOQHCNEPCHLHIX MOHTMOPWUIOHHTOBLIX, THO-
POCIIOR HCTO~MOHTMOPWUIOHHTOBEIX, MNANLINOPCKUTOBLIX IVIMHAX, B KOTO—
prix HaGyxaHue OT INIOTHOCTH npH nammennn 100 Kkrc/cM2 cocTamiser
He Gonee 30% B pe3ynbTaTe BIHMTHIBAHKSE BOALI, TOrga Kak HabyxaHue
IpM HaW9HM ANONSPHOK XKMAKOCTH He npepbiuaeT 2-4% u OKa3klpaeT-

Cq NpAMEpHO PABHLIM PAJYINIOTHEHMIO IIpM HANKYMA B IOpax Boagyxa.
Paaymnornenne rIMHACTOIO I'PyMTa, B NOpAX KOTOPOro HAXORUTCH

anonspHas XWAKOCTb MM BO3AYX, OGYyC/IORTHBAETCH YNPYT'HM pacliupe-

HHEM HaCTHL H 3aMKHYTHIX O0ObeMOB XHUAKOCTH WIH rasa U ollpegeils—
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Ta6nuna 8, Kosdppunuenr xommnpeccrr, OEKOMIPECCHH H BenuuuHa HaGyXaHus
FIMHUCTBIX TPYHMTOB B 3ABUCHMOCTH OT BHAA TNOPOBOH KOMMOHEHTH!

Cc/Cy6 B nuanaaoue Tpouent
paBnenufi, Krc/cm2 T —
Toporas C.u X yioT—
OGpaaen | xomno- HeHHOMY
uenra 0.1 |86 | 1 10 | 10-100 | ¢100/¢0,1{cocTonumo
npy P=100
xkrc/cm2
1 2 3 4 5 6 7 8
Acxaurers H,0 3,833 C; 1,18 0,83 0,835 3.10
Cys 0,20 0,14 1,403 '
Kepoc: 1,185 C; 0,18 0,26 0,637 29
Cys 0,01 0,01 0.671 '
Hy0 2,960 C; 0,85 0,48 1,030 Lo,
Cys 0,18 0,18 1,560 '
Beurouur Kepocun 1,735 C, 0,307 0,479 0,886 35
a.c C,s 0,022 0,022 0,953 '
Bentronur Kepocun 2,606 C, 0,671 0,671 1,094 41
B.C. Cqs 0,029 0,029 1,180 ’
Beuronur  CCly - c, 0.28 0,43 0,491 3.5
a.c. Cus 0,05 0,025 1,004 '
NaCl (IN) - c, 0,74 0.45 0,913 . ¢
Cyp O.14 0.14 1,964 ’
CaCly(1N) - C, 0,65 0,37 1,026 44
Cys 0,13 0,13 1,421 ’
Boanyx 2,142 C;, 0,413 0,571 1,024 35
Cy.5 0,022 0,048 1,094 '
Maasrop- Ho0 2,536 €, 0,518 0,497 1,286 .,
CKHT Cyp 0,112 0,124 1,633 d
Kepocun 2,348 C. 0,264 0,437 1,545 16
Cyp 0,014 0,014 1,585 '
Dvapoco-  Hy0 1,839 €. 0,613 0,363 0,609 .-
AKCTaK Cys 0,084 0,084 0,861 '
rMHA Kepocur 1,359 C¢ 0,231 0,361 0,678 2.9
(1eoxom) Cyg 0,016 0,016 0,729 i
NaCl 1,616 C¢ 0,435 0,348 0,603 12.3
Cys 0,066 0,066 0,800 ’
CaCly(I¥) 1,575 € 0,437 0,329 0,559 ,,,
Cyo 0,064 0,064 0,750 !
Muapocmo- 90 - 1,065 Cc. 0,260 0,220 0,366 0.2
AuCTaK Cys 0,014 0,014 0,505 '
rauHa Kepocun 1,193 C¢ 0,190 0,291 0,522 o8
(1eoren) Cip 0,014 0,014 0,564 <
KaonHHHT H20 1,870 C, 0,440 0,440 0,696 78
Chg 0,041 0,041 0,818 '
Kepocun 2,854 €, 0,831 0,743 0,862 8.8
Cyg 0,070 0,080 1,026 ’
NaCl(Iv) 1,620 €, 0,450 0,450 0,578 ., g
Cys 0,067 0,039 0,779 '
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Tat6nuna 8 (oxouyauue)

1 2 3 4 5 6 7 8
Kaonuuut  Boaagyx 1,970 (. 0,355 0,129 0,738 71
Chs 0,052 0,064 0,801 !
CCly 1,602 C, - 0,450 0,235 3.3
Cus - 0,019 0,276 ’
Benrouur + 1150 2,670 C. 0,678 0,450 0,865 226
KAGMHHHT Cys 0,140 0,140 1,291 ’
(3:1) Kepocus 1,800 €. 0,315 0,421 0,921 4.6
Cys 0,030 0,042 1,014 '
Bentouur + H90 1,900 ¢ 0,450 0,410 0,645 17.3
KAOMUHAT Cyg 0,09 0,09 0,980 !
(1:3) Kepocuu 1,910 C¢ 0,442 0,464 0,821 6.4
C,s 0,052 0,056 0,937 ’
BeHTorAT + H20 2,27 C. 0,55 0,44 0,839 21.8
KAGMHKHT Cyp 0,13 0,13 1,240 )
(1:1) Kepoci 2,02 ¢, 0,454 0,498 0,865 4.4
Cys 0,038 0,042 0,947 ’
Tanex u 1,47 c. 0,273 0,496 0,594
.. 20 C.; 0092 0084 og4s 57
Kepocun 1,97 ¢, 0,393 0,714 0,634 0.8
C,s 0,054 0,084 0,795 '
Mycropur 1,0 1,186 €, 0,152 0,280 0,640 4.9
T.p. Cyg 0.027 0,027 0,720 '
Kepocun 1,583 C, 0,247 0,294 0,922 2.3
Cys 0015 0,015 0,967 '
Keapu H,0 1,075 €. 0,126 0,171 0,699 3.6
T.p. Cys 0,02 0,760 0,760 )
Kepocun 1,945 C; 0,240 0,122 -
Cyp 0,027 0,027 - -
Poroeas !0 0,742 €. 0,06 0,118 0,515 1.2
o6Mmanxa Cyg 0,007 0,007 0,533 '
T.p. Kepoct 0,940 €. 0,144 0,134 0,608 0.2
Cys 0,001 0.001 0,611 !
Muxpox- 150 0,600 C. 0,034 0,034 0,506 5.2
MM T.p, Cyg 0,018 0,018 0,584 ’
Kepocur 0,972 €C¢ 0,164 0,194 0,572 1.2
Cyp 0,006 0,008 0,591 !
Kamuer 1,0 0,666 C, 0,04 0,098 0,525 0.07
Top. Cyg 10,0003 0,0003 0,526 '
Kepocun 0,979 ¢, 0,161 0,171 0,575 0.95

Cys 0,008 0,005 0,590

Mpumeuruse, B.c., B.C, = aGCOMOTHO CyXORt K BOMYUWHO=CYXOH; T.p. — TOHKO—
pasMonoTHlt; eq 1, '108 - KOS(OUIHEHT NOPHCTOCTH NP Aabtenns 0,1 u 100 xrc/cm2
coorpeTcTBeHHO; Cp, (5 - KOSGPUUHENT KOMIpEcCCHE NO BeTBS YINIOTHEHHR X
HaGyxaHus COOTBETCTBEHMHO,
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eTcq YIpYrMMH CBORCTBAMM H GOPMOji CTPYKTYPHBIX ajleMenToB. Tax,
B Cydae IUIACTHHYATHIX, YeWyHHATHIX ¥ MIONBYATBHIX YacTHu (rauHH-
CTHle MMMEpaikl, TanbK, MYCKOBHT, porosag o6MaHXa) ynpyroe pac-
W¥penHe OKASLIBAETCH HAHGONBUWINM, & Qg NCEeBAOH30AHAMETPUUHBIX
yacTHR (KAJIBUMT, MHKPOKINH, KBAPLU) - HAUMEHBIIMM, YTIPYrHe CBOH-
CTBA PasNUYHLIX MHHEpPA/lOB M3MEHAIOTCH B Y3KHMX npeaenax, u HaGmo-
pamomagcs pa3HHNAa B pA3YIUIOTHEHHH IVIMHMCTBIX I'PYHTOB C anoigpHOl
XKHIKOCTBIO WIH BO3AYXOM OGYCMORIMBAETCS B OCHOBHOM pacCIlMpPEHHEM
3aMKHYTEIX 06bemoB xuaxkocT# (rasa), o6pa3soBanKI0 KOTOPHIX CIOCOG-
CTByeT InacTuH4YaTag ¢opMa HaCTHI.

PasymnmoTheH’e AMHUCTOrO I'PYHT& B CiIy¥ae NOAGPHONO NOPOBOroO
pacTeopa ofGycnoennpaerTca HabGyxanHeM, M NMOPHCTOCTh Habyxiiero rpyH-
Ta mpUGNMKaeTCa K NOPHCTOCTH, OTBedalmeli AIAXHOCTH cpofoanoro
uabyxanug.

[py ymnoTHeHMM IMIMHBI OT cocTOosHust cBoGoAHOrO HaGyXaHus U IO-
cneaylowe# pasrpyske noilydaeTcs NeTNs rHCTepesuca, HO NPH Nocie-
AyolleM HArpYXeHMH BeTBHM HarpyskH M pasrpy3kH commagaioT. ITo
BEI3BAHO TEM, YTO. IpPH YIWIOTHEHHH IO NepBHYHO} BeTBH NPOUCXOOUT
H3MEHEHHEe TeKCTYPHl I'PYHT& H CTPYKTYPHBIX CBs3del MeXay HacTHUaMmu.

[nga xapakTepHCTHKH CIOCOGHOCTHM IfIMH CXKHMATECH ToA A&BIEeHHEM
TIPH H3MEHEHWH (PUSHKO-XHMHUECKHMX YCAOBHA MOXHO HCIONB3OBATH IIO-
KasaTelb peseps (pH3NKO-XUMHHMECKOTro U3MEHEHHs:!

H20 all
€r ~
Py, = T (4.1)
T

roe € 2> . K03bPUIMEHT IIOPHCTOCTH o6pasns, MMEIOWEro BIaXHOCTb
Ha npeAeiie TEeKy4YeCTH NPH 3aMellHBAHWH ero Ha BOAE; e,?n
B Cliyuae anoigpHoli XHAKOCTH,

TNo senmumne Pg x.u, BCE IMMHM OengTca Ha aBe rpymmmt (Ta6m.9):
MOHTMOPWUIOHHTOBO-I'HAPOCMIOAKCT e oMbl (P ¢ x y, = 0,18-4,7);
KAOJIMHUTOBBIE, M'MAPOCTIOAMCTHIE IVIMHEI U NepBUYHBlE TOHKOPa3APOGIEeH=
Hble Munepansl Py x y = ~(0,14-0,40). OrpuuaTencHoe 3HAuEHHE
T'OBOPHT,O0 TOM, 4TO KO3(PHUHMEHT NOPHUCTOCTH IVIMHEI C ANOIFGPHON XKUi~
KOCTHIO TPEBLULAeT TGKOBOJK C BOAOH NPH OAKMHAKOBOM COCTOgHMH (Ha
npenene TexydecTH).dTo 06yCNOBIEHO SIeKTPOCTATHIECKHM BaAUMOAEHCT-
BHEM HACTHI, KOTOPOE aKTHBH3MPYETCH NIPY OTCYTCTBHH 9KpaHa H3 Molle-
Ky71 ancop6HpoBaHHOj BOAB U B Pe3yNLTaTe KOTOpOro o6pasyioTcs npoy-
Hble COeAHHEeHHS YACTHIU APYT C Apyrom. [ng rHapoPHIbHEIX MHHEPAITBHBIX
YACTHIl yCTpPaHEHHe OOONOYKH CPA3aHMOji BOoabl NMPHBOAMT K CHIKEHHIO
YACTHI, & QIS MEHEee I'WIPOQWILHHX = K YBIMYEHHIO MEX4YACTUYHOIO
B3auMon efiCTBHs, 06GpPA30BAHHIO TOYEYHBIX KOMTAKTOB M YBEJIHYEHWIO COIl=
POTHRIEGHHE CXaTHIO. BeiMuiHa NONOIIHUTENBLHOIO YINIOTHEMHS IVIMHH Gy~
neT TeM GConbilel NMPH HEM3MEHHO}H HArpysKe, YeM BRILUE IHAYEHHE pe=
3eppa (U3HKO-XHMHYECKOI'O H3MEHEHHs ¥ Gonblile HaualbHblt KO(GHLK—
€HT NOPHCTOCTH.

- TO Xe,
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Ta6auua 9

Peseps $pH3UKO=-XHMHUYECKOTO U3MEHEHUS INIUH

Koapduunent nopuctocT# | Peseps pusuro-
Ha mpeaene TeKyuecTH XHMHYeCKOTO
O6pasen H3MEHeHHd,
o || P

N a-acxanresanb 7,87 1,38 4,7
AcCkaHrenr HeCx. 3,66 1,38 1,65
Bentonur 3,39 1,79 a.c. 0,89
» 3,39 2,79 B.C. 0,18
KaonuuuTt 1,97 3,02 a.c. -0,35
of 1,97 2,83 B.C. -0,30
Imua ruapoc/moaHcTas 1,96 1,43 a.c. 0,37
HEOKOMCKAd 1,96 1,56 B.c. 0,25
I'nuna rugpocmolucTas 1,14 1,32 a.c. -0,14
HEeoreHopas 1,14 1,44 B.c. -0,21
Keapn 1,21 2,00 a.c. -0,39
MyckoBuT 1,37 1,66 -0,18
Muxpoxnuu 0,60 1,01 =0,40
Kansuur 0,71 1,01 -0,30
Porosag o6Manka 0,84 0,98 -0,14
Tanpk 1,69 2,10 -0,20

[na mpMpPOAHBIX NMEPEeYINIOTHEHHBIX IVIMH H3MEHEHHe (PUBHKO=-XHMHYE~
CKHX yCRnopHi#f NMpH HAJWYUK IIPUPOAHOIO ANARIEHHST MOXET He OKalLiBATbH
IIPAKTHYEeCKE 3aMEeTHOro RAMHNAHHG HA HX INIOTHOCTBH, & CleJOBATENIBHO,

U YILIOTHEHME NPH HEWSMEHHOH NPUPOAHOH Harpyske. Ho B mMonomeix
BBICOKOIIOPHCTAHIX H BHICOKORTAXHBIX IMIHHAX MOHTMOPHIIIOHUTOBOI'O COC=
Tapa UdMeHEHHe (UBHKO-XMMHYECKHMX YCIOBH) MOxeT CONpPOBOXAATHECH
3aMeTHBIM H3MeHeHHeM IIOTHOCTH,

BrnugHue CTPYKTYpH! M TEKCTYPH INIHHHCTOrO I'PYHT& HA CKHMAEE-
MOCTb., M3 OCHOBHEIX CTPYKTYPHHX (AKTOpPOB, BIHIONIMX HA CKHMAEC-
MOCTb INIMHMCTBIX I'PYHTOB, OBUIH pacCMOTPEHBl AUCIEPCHOCThL HA NpH=
Mepe GUMHMHEPAIBHEIX CMeceli M CTPYKTYpHHe cpasH. OcTalbhble CTPYE—
TypHBIE paxTOps! GBUIM pACCMOTPEHHl NPH aHaiu3e MIMSHHE COCTABA
THHUCTHIX FPYHTOB HA HX CXHMaeMoCTh.

CxumMaeMOCTb M HabyxaHnue GUMHHepPalbHEIX FNIHHACTHX
cMmecei. C uenbio yCTAHOBICHHS BIHAHUS B3aMMOASHCTBHUS Mexay 4HAC—
THUAMH DA3MHYHOI'O MHHEPAIIBHOI'O COCTapa B IIpolecCe HX CXKAaTHg HC=—
CIleAOBAINCh CleaYioHe CMEeCH MHHepanoB: GeHTOHMT + KAZIMHHT B Be-
copoM oTmomwrennd 1:3, 1:1, 3:1; ToMxopucnepcHul xBapu c GeHTOHH=
TOM H KaQOA¥HHTOM B BeCOBOM OTHOWIeHHH 1:1,
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a7/ 7 4 700
A wec fem* (\g-amara)
Puc, 27. 3aBucumocrte koabdumineHTa MOPHUCTOCTH CMECH OGEHTOHUTA H
KaonuHUTa OT NAaBieHHsS
1 - Genronur, 2 - GeHTomur + kaonumur (3:1), 3 - Genromur +
kaonunur (1:1), 4 - KaonumuT, 5 — GeuTonur + xaonuuur (1:3)

PeaynbraTsl uccnenopankuit mpupeleHBl Ha rpapuke e— P u C c OT
IPOLEHTHOIO CONepKAHNS KOMIOHEHTOBP cMecu (puc. 27-29). Bo mcex
CllyuagX NpoCleXupaeTcsd, YTOo pobamieHue Gojee TUAPOPHILHOR KOM=
TIOHEHTHl YBE&IMYHBAET HAYANbLHYX NOPHCTOCTb M CKHMAEMOCTh AUCIEP=-
cHolt cuctemnl, Ho cKuMaeMoCTb cMecH He ABIFGeTCA CYMMOf CKHMae-
MOCTH C/laraioumiX ee KOMIIOHEHT, a 34BHCHT OT Mx CooTHollenus. Tax,
CKUMAeMoCTb CMecH GEHTOHHTA W KAaO/IMHHTa JHHEe#HO yMeHbliajacb C
YBenuyeHMeM cogepKaHusg KaollMHMTa IpHMepHo no 75%, a mpH coaep—
XaHuu B cMecH Gonbile 75% KaoIMHUTa NpPaKTHYeCKH He H3MeHANach,.
OCTaBafgChb PaBHOM CXKHMAEMOCTH KaoyinuuTa. B To ke Bpemsa HaGyxa=-
Hue OMMMHepa/IbHBIX CHCTEM CBASAHO AMHeH#HO# 3aBMCHMOCTBIO C Conep-
xanueM Gonee TOHKOAHMCHEPCHHX H TMAPOGWILHBIX IVIMHHCTEIX YaCTHIL.

C ypenmnueHMeM naBIeHWsi TPOMCXOAMT YIUNIOTHEHHE CHCTEMBl H CHKH-
MaeMoCTb cMeceft npuGXaeTca K CKHMaeMOCTH npeoGrapaiomelt KoM=
noHeHTH, Bronnennble HCC/IeAoBAHHS NOKABENH, YTO CHAMAEMOCTb G-
MHHEepalbHEIX CMecelt onpeaengeTcd HMX HAYANLHOR NOPHCTOCTHIO, KOTO=
pas 3aBUCHT OT COOTHOUIEHHS PasMePOoB CTPYKTYPHBIX NIEMEHTOB INIHH
H uX CnocobHOCTH o6pa3oBHIBATL IUIOTHYIO YIAKOBKY.

CXKXuMaeMOCTb 'lIHHHCTHIX 'PYHTOB C NPHPOOHBIMH H
HapymMeHHBIMH CTPYKTYPHLHIMH CBf3daMu, Hatuune CcTPyKTYPHBIX
CRaA3elt MeXAy dYWacTHUAMH I'PYHTAa };nenmmaae'r €ro COIpPOTHBIeHue Aelk-~
CTBHIO CKHMaMuX nakieHnft. Maydenue eauguus CTPYXTYDHEIX cBa3eill
HA OKAMAEMOCTb IVIMHHUCTHIX I'PYHTOB NPOU3BOAHIOCH B pe3ynbTaTe
CpaBHEeHHS CXHMaeMoCTH o6pa3unoB, HMEIOMHMX E€CTECTBEHHYI0 CTPYKTYPY
U BJIAXHOCTb, U 06pa3loB, MepeMATHIX, HO CpedHAd IVIOTHOCTb U BllaX-
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Puc. 28. 3aBHCHMOCTb KOo3ppullHeHTA NMOPUCTOCTH CMECH GEHTOHHUTAa
(a) u xaonuuura (6) C TOHKOPA3IMOJIOTHEIM KBaplem
1 — raunuctell Muuepan + kBapu (1:1), 2- xBapll TOHKOPA3ZMO—

noroii, 3 — TVIMHUCTBIT MHHepan
b
a7 a £
g5t / | /
”r B
] 2

/ n
4 r- 1 -l | - 1 1L 1 1

bewmonam %00 80 60 40 20 0 {100 80 s 9 20 0

Kaonurnam % &

20

w0 s0 80 100 0

% Genmaonum

20 0 60 80 100 % wlapy

Puc. 29. 3aBucuMOCcTb Ko3ppULHEeHTA KOMIpPECCHH GHUMHUHEpAaIbHBIX CMe—
ceif OT COOTHOWEHHS KOMIOHeHT B AHanaaoHe AapieHuit or 1 ao 100

krc/cm

4 — KaQOfHHUT + GeHTOHWHT,

§ — KBapll + GEHTOHHT,

1 - anga npanoi

BeTBH KOMnpecHH, 2 — Aflg O6paTHO# BeTBH KOMIPECCHH
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HOCTb KOTOpHIX Oplta @muakok x ecrecTeeHHoi. PeaynbraTh onmiTop
NOKA3LIBAIOT, 4YTO KpHBafl CKAaTHd I'PYHTa C HEHADYLIeHHEIMH TPHPOAHBI-
MH CTPYKTYPHBIMM CBA3AMH HMeeT Collee CIOXHYI0O ¢opMy, UeM C Hapy—
weHHIMHK, [lng 9TO# XpHBOK XapaKTepHb! TOPH3OHTANLHHN Wi clabo
HAK/IOHHLI Y4YacCTOK, OTYETAMBO BUAHEIA NpH M306pAXeEHHH KpUBOH B KO—
opavHaTax ¢ -|gP, HaGmoaaioHiCs 10 RaRIEHWs, pPAaBHOTO CTpPYKTYDHOM
npouHocTH P crp, ¥ HaKIOHHBHI y4YAaCTOK, XapaKTepuUSYIOWUli OCHOBHOE
yunoTHenue rpysra npu P - PCTp (puc. 30):

Kpupas [ f— Cer Cur»
xrcq}z:m2 5-10 xrc/cm2 1-5 krc/cm2
] 2,0 0,20 -
2 3,2 0,18 0,11
3. 4,5 0,18 0,11

OTHocHTENbHO NMpUPOAEl CTPYKTYPHON MPOYHOCTH Pcrp cymecrsytor
Tpu Touxu 3penus. H.A.lwrosuu [1968], W.U.Yepracos, B.B.lllrapen
[1971] u apyrue apTOpH HUCXOASNIT M3 TOT'O, YTO P crp ofycnomieno B
OCHOBHOM CONPOTHRIEHHEM CTPYKTYPHBIX LIEeMEHTAUHOHHBEIX CBsi3elf, 4To
ClipaBeVIUBO /I MONIOABIX CTPYKTYPHUPOBAHHBIX IVIMH M pBLIXIONOPHCTHIX
Xpyngux Marepdanop, A.A.Huuymnopoewy u T.HM. Ubi6ynenvk [1961] yr-
BepXKAAIOT, YTO I'OpU3OHTANLHBEI Y4acTOK KOMIIpEeCCHOHHON KpUBOH OlMpe—
ReNSeTCs MCKIIOUHTENbHO CMOCOGHOCTBIO T'pyhTa K HaGyxaHuIO H BeH—
Y¥MHa, aHalOTH4Has [0 3HAYEHHIO Pc.,.p, Ha3blBaeTCcAd AanNIeHueM HaGy—
XaHdusg., OTO TNONOKeHUe CIpaBefjiuBO IS IEpPEYIUIOTHEeHHEIX IVIHH.
B.A. Npuxsionckuly u B.P. Yenux [1959] cuurator, 4TO rOpH3OHTANL—
HBIl y4acCTOK KOMIIpEeCCHOHHON Kpusoli ofOyc/ioRnuBaeTcss He TONBKO CO-
NPOTHURNIEHHeM BHYTPeHHHX CTPYKTYPHEIX CBsl3el, HO ¥ cwiaMu Habyxa-
Hus, Ilocnennss Touka 3peHus Kak HauGonee obas mpuMeHuMa K Gonb-
IWNHCTBY TIMHHCTBHIX IpyHTOB. V3BecTHO, 4TO NpefentHoe AaRIeHHe Ha—
OyxaHusi MoXeT ObITb NMONYYEHO NpH BIUTHIBAHHH BOABI I'PYHTOM HEH3—
MEHHOro o6neMa. [Ipu aroMm namneHne HaGyXaHHs B BBICOKOQHCIEpPCHBIX
TAA¥HAX MOXEeT AOCTHUraTh GOJBIIMX BEIHYMH, H3MEpAEMBIX gecaTKaMu
xwiorpamMMm Ha 1 cMm<, OgHako HpH HecoQmogeHHH YCIIOBHS MOCTOSH—
cTBa o6beMa T'pyHTa NpH ero B3aWMOAEHCTBHH C BOAOH MOMY4AlOTCH SHa-—
YHTENBHO MEHBUINEe 3Ha4eHUsi, NMOCKONbKY aaxe HeGonwwoe Habyxanue
IPUBOAUT K peaKoMy NaJeHMIo BEIHYUHLI fanieRus HabGyxarusa., Haubonb-
liee faBleHde HAOYXaHdUs B IVIVMHAX pA3BHBAETCH IIpH NOIVIOWEHHH IVH-—
HOYf TepBEIX TMopuui# soabl [I'pum, 1967; Yenuk u agp., 1967]. B cpa-
3 C HEBO3BMOXHOCTBIO CTpOI'Oro COGIIOAEHHS YCIOBHS NMOCTOSHCTBA 00B—
eMa NpH BHHTHIBAHWN [VIMHOK BOABI NMOJyHaeMAs BellMdMHA RaNIeHus Ha-
GyxaHusi MpH OGBIMHEIX HUCHLITAHUSX B KOMIIDeCCHOHHBIX Npubopax smisg—
€TCsl HeKOTOpPbIM IMPOMEXYTOUYHBIM 3Ha4deHHeM, XApaKTepHBIM TOMbKO /s
IpYHTa NAaHHOH TUIOTHOCTH ¥ YCIOBHS HUcnuTaHusa. K atoMy cneayer
po6apuThb, 4TO NMOIVIOWEHWe BOABI, OCOGEHHO IUVIOTHOM IVIMHON, — 4pea-
BHYallHO MeaseHHbHl NpollecC, ONpefensieMbil B OCHOBHOM CKOPOCTHIO
auppy3ud MONeKyn BOAH, M QOCTUTHYTOE PABHOBECHE 3ABHCHUT OT IpH-—
HATOT'O KpHUTepHus cTabwiuaauuu,
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Puc. 30. Komnpeccus u pgekomiipeccHss GEHTOHUTOBOH T/IHHBL C pa3—
AHYHOH NPOYHOCTHIO CTPYKTYPHBLIX CBH3Ei

I - nacra, 2 - ecTecTBeHHas CTPyKTypa, 3 — IlepeMsdTas NnpH ec-
TeCTBEHHOH B/AXHOCTH

W3 paHHBIX L.O KOMIIpeCCHH H AEKOMIIpeCCHH OeHTOHUTOBON IVIMHEI
C paaMHUHOJ NMpOYHOCTBIO CTPYKTYpPHBIX cBaaed {cm. puc, 30) suano,
uTo P crp MpeacTamIfeT cofoi namieHde HabyxaHVsd, Tak KaK NposiRIg—
©TCAd KAK B I'VIMHE C eCTeCTBEHHBIMM CTPYKTYPHBIMH CBA3fIMM, Tak H B
nepeMsTCli, NpHYeM olpefenswouiee 3HaYeHUe MMeeT HaudalbHas IJIOT-
HocTb o6pasua, [IoMHMO aTOrC HccnegoBanuck KOMIPECCHs M AEKOM—
Npeccuss Oias oOpasuop-GIM3HELOB IIMHHCTHIX I'DYHTOB HApyLeHHOM
CTpYKTYphl, KOTOpHIE MPRABAPUTENBHO BIUTHBAIM BOAY NpH Heu3MeH—
HOM o6beMe (KOHTPOMb 1IC MHAMKATOpPY C leHOl aeqenus 0,001 mm)
¥ pasBHBAIN NpefeNnbHOe namneHde Habyxanus (puc. 31-33). Tponon-
KUTENMLHOCTL BbUACPKUBAHHA NMOA KaXACH CTYIEeHBLW HAT'PY3KH ACCTHra-
na 3-4 Hepesb. B 9THX ycnoBMSX NMapaMeTpsl KpUBBIX KOMIIpECCHH NOC—
e pa3BUTHs NPEAENLHOTC pnanleHdss HaGyxaHus M nociaenywome# ReKoM—
npeccun (1-# ofpasen), a Takxe AEKOMIpECCHH NMOCIe DPa3BUTUs npe-
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Puc. 31. Komnpeccus u oexomipeccds malixonckoi ruahe (W = 62%,
“H(—) = 39%)

] — BIOMTBHIBaHWe BOObL! IIPY NOCTOAHHOM OObeMe, l1—blf H 2-—0i 06~
pa3ubl, 2, 63— KOMIpeccnag ¥ OeKOMIIpPeccdd NOocihe pa3BUTHg MaKCHMalb—
HOro pgaBieHWA HabyxaHug, 1-# 4 2-i o6pa3cl COOTBETCTBEHHO, f-—
HabyxaHue

pelbHoro nabieHks HaOyxanusa (2-#f o6pasen) Obuin nocraTouHo GMU3KH,
4YTO BO3MOXHO TOALKO MNMp¥ AEACTBUU CWI OAHO# IpHpoabl, & MMeHHO
HabyxaHuda.

HaGrmopawiasacs HekoTopas pasHulla MeXAy BeTBaMU YILIOTHEHLS U
pas3yIuioOTHEeHNUs AN MCCIeAOBAHHBIX TVIMHUCTHIX T'PYHTOB OGyc/oBleHa
H3MEeHeHVeM OpUWeHTAalUMH 4HaCTUL B npollecce MX YIUIOTHEHHMS, a Takxke
HapyluieHHeM CTPYKTYPHEIX CBd3elf, MeXaHU4YeCK¥M 3aKMVHuBaHUeM, 3a—
LHeIVIeHVeM 4HacTWll ¥ TpeHWeM I'pyHTa O CTeHKM Ipubopa, 4YTO OTHeT—
NuBO npoasigerca npu HabOyxawiu, ocoOeHHO NpY BBICOKhX AaBNTeHUgX.
PasHyna mexny KpuvBEIMEH KOMIIpEecCHM W AeKOMIPecCuM, Wiu miowagb
neTnu rucrepeauca, tem 0Oonapiie, deMm rpybogucnepcHee I'IMHUCTBIR
T'pyHT. g MOHTMOPMIIOHUTOBBIX IVIMH IipH NOBTOPHOM HArpPYXeHuu
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Puc. 32, KoMmnpeccus ¥ nekomnpeccus KaolWHUTa

| — nabyxaHue npu nocrosHHoM obveme, 1l-# (a) u 2-i (6) obpa—
3en; 2,3 — KomIpeccHg 4 gexomipeccus Iocie pa3BUTHg MaKCHMallb—
Horo papnedus HabyxaHud, 1-ii obpasen; - nexomnpeccug nocie pas—
BUTUS MaKCHUMAIBHOTO naBiedus Habyxasus 4 nocnenywuas pekomnpec—
cug Habyxwero obpa3ua
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Puc. 33. Komnpeccus 4 nexkomnpeccus GeHroHdra

| — HaGyxanue npu nocrosHHom ofbeme 1-it u 2-it obpasew; I, 111 —
KOMIIpeCCHs ¥ OEKOMIPeCCHs IoCie padBUTHA MAKCUMABLHOrO AaBjeHus
Habyxanusg; IV — nabyxanue; 1,2 - somepa ob6pa3uoe
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KpUBLlE KOMIPECCHUM M ASKOMIPECCHM NPaKTHYEeCKH COBIARAlT, ¥TO CBU—
aeTeNbCTByeT 06 OTCYTCTBUM ¥ MOHTMODWUIOHMTA “naMaTn” Ha aefi-
CTEORABLIEE [ABNEHMe MOCHAe 3aBEepUICHUS NepeopHeHTalMH dacTHn (CM.
puc. 33). IPYHT ¢ HAPYWEHHEIMH MPUPOAHLIMU CBASAMH YINIOTHAETCH

p Gonbleft crenenu M Gollee paBHOMEPHO, YeM ¢ HEHapyLeHHBIMH. Flo
HAUMHAasg C Olpeae/IeHHOH Be/IMYMHBLI AaBlIeHHA PadHuiua B CXUMAeMOCTH
I'PYHTOB C pPaa3iUvYHO} CTENEeHBI0 HAPYWEHHA CBA3eH MeXay 4acTHUaAMH
CTAHOBHTCA HEIHAUYUTENBLHOMN.

B ta61. 10 ¥ na puc. 34 npuBeaeHH nauHble, HoKasplBaollive, MpU
Kagux NapleHuaX U 3HAYCHUAX TWIOTHOCTY CXUMAEeMOCTb T'PYHTOB C Ha—
PYUIEHHBIMH M HEHAPYUICHHBIMU NMPUPOAHLIMU CTPYKTYPHEIMH CBRSAMHU
CTAHOBHTCA IIPHMEPHO ORUHAKOROH.

Ha raGn. 10 cteayeT, 4To BIMAHUE NPUPOAHEIX CTPYKTYDPHBIX CBSi—
3e#t MOXeT CKa3blBATECA BIUIOTH A0 3HAYHUTEIBLHBIX RABIEHUH#, QOCTHUra=-
mUX B NpUBEeAeHHpX npumepax 40-200 krc/cM2, a ana 6asanbTa Mo=.
pucroro naxe 300 xrc/cm2, B To xe BpeMs OTHOWeHUe NapaMeTpOB,
XapaKTepUSYIOMNX CKUMAEMOCTb, MOXeT 6BITb M HeBEICOKMM, O 4YeM
TOBOPHUT BeJIMYMHA KOS(GPHLUHEHTA CTPYKTYPHOH NPOYHOCTH IIPU KOMIIpeC-
CHH, MaMeHsowasaca ana e or 1,05 o 1,13,

Ta6nuua 10

3HayeHHd IUVIOTHOCTH M QABIEHHS AQ TITHHHCTBHIX TPYHTOB

Kosdpuunenrr: Koadduun-
MMOPHCTOCTH Hasnenune | eHT cTpyx-
O6pasen Bnax-— P, xrc/ TYDHOM
Hocte W, | oo cane.. | WPH RaB—| o2 TIPOYHOCTH
o NTeHUH K
HEHY €y P e CK
' b
Un (mope - 2,93 1,4 1 -
Jlanreprix)
To xe - 1,58 0,9 2 -
I'mma yer- 39,7 1,15 0,72 40 1,05
BepTHUHAS
Imma meo~ 32,5 0,89 0,59 80 1,06
THYecKas
Jlecc 7,8 0,83 0,50 100 1,14
Inuna mtep- 5,6 1,10 0,58 200 1,13
CTOUeHOBas
Basaner 1,8 2,17 0,77 300 2,14
Tnopuc Thilt

NpuMmeuanune. Kog ~ KoadpHUHEHT CTPYKTYPHOR NPOYMHOCTH INPH
xoMrpeccun no B.A, Ilpuxnonckomy [19561,
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Puc. 34. CpaBHenue KOMIPECCUOHHOK CXUMAEMOCTH TTIMHUCTHX IpYyH—

T0B ¢ uenapyweusnbmvy (1) 8 sapywenubimu (2) cTPyKTYypHBIMU CBa3s—

M#

a - Topd, § — necC, ¢— NOPUCTEHLE GazaneT,
¢ - rnuHa nnejicTolieHoBas,

¢ = TIMHA 4YeTBepTu4—

Has, ¢ = TngHa meordadyeckKas

Ha puc. 34,6 gna CPaBHeHUS NpuBefeHnl KPUBble CKUMAEMOCTH No—
pucToro 6al3anbTa HapYWEHHOH M HeHapylleHHOH CTPYKTYPHI. O6pazeu c
HEHapyleHHO# CTpykTYPO# RO paminenua 100 krc/cm2 crabo ckuma—
eTcfl, npu GolEMUX AJBISHHAX TNPOUCXOAMT XPYNKOe paspyweHne (Boa~
HUMKaloT GoMkluue aed)opMauuu) u yxe npu pastennu 300 krc/cM2 KoM—
TPECCUOWHME KpuBre OTHRAEOD © RAPFERRATIS % RRVAPTSCARGNH Th—
POAHEIMH CBASAMH 3HAYHTENBHO COIIDKaloTCa.

OnpHnaxo ana Topga CO CIIY TAHHO-BOJTOKHUCTOR TEeKCTYPOH#, gaxe HUme—
JOLEro BBICOKYIO Haua/IBHYIO BRaxxocTh (W = 300%), HapyweHue npu—
POAHBIX CTPYKTYPHBIX CBA3€l MepeMATOro IpyHTa CPAaBHHUTENLHO ciiabo
BIUSeT Ha napameTpsl CKMMAEMOCTH, KOTOpPble OKA3HBAIOTCA NpaKTHHe—
cKu oauHaxoBeimu (pyC. 34,a). DTo OGYyCOBIEHO TeM, ¥TO B Topde,
COCTORIEM ¥3 OPraHyieCKUX AJIMHHEIX BOJIOKHUCTBIX 4ACTHL, OTCYTCT-
BYIOT TpoOuHble HeoGpaTHMble CBR3M M BCIEACTBUE BHICOKOR AedopMupy—
eMOCTH CaMHuX yacTuil POMb TNPHPOAHBIX CTPYKTYPHLIX CBA3ejf He3HayH-—
TelbHa.

g oueHKu miMgeUf CTPYKTYPHBIX CBA3EH Ha YNIOTHEHHE MOMOABIX
ocafikop GbuTu npopeqSHB! KOMIIPECCHOHHBIE MCTBITAHM OOpasiioB apKTH—
YeCKMX M YepPHOMOPCKMX WIOB C HAPYLIEeHHOA ¥ BOCCTAHOBIEHHON CTPYK—
rypon [Epopees, 3uasirupos, 1969]. Hapywennas cTpykTypa cosmapa—
nach nepemelrupaHneM OOPa3IOB NpU MX @CTECTBEHHON BIAXHOCTH, a
BOCCTAHOBRICHHAR] chyxTypa - ITyTem BBlIepXHUBaAHHA T1ePBOHAYA/IBHO
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HapylleHHHX o6pasuop BO BIAXHOR aTMocthepe B Teyemie 6-8 cyTok.
HcnsiTaHuaM noapepraiiuck ocaaxu, oro6paHrsle ¢ rayburbl 30-40 cM.
XapakTep KOMIIPECCUOHHOI'O YIIOTHEHWS OCAAKOB C BOCCTAHOBICH-
HBIMM M HADYLIEHHBIMY CTPYKTYPHBIMM CBR3fAMY DaduueH. 3TO QCHO BHA-

HO NP¥ CPABHEHWM KOMIIPECCHOHHEIX KpPUBBIX HA DPuc, 35, NOCTPOEHHBIX

B nomynorapupMudeckoM Macutabe. KommpeccHouHme Xpubkle ang 06—
pasloB C HAPYIIEHHON CTPYKTYPO# BCerna paclioIaraloTcs HIKe COOTBEeT—
CTBYIOWINX KPWBHIX Aia OOpPa3’ioB C BOCCTAHOBIEHHON CTPYKTYPOR U ¥Me—
10T NMP¥MEPHO OQMHAKOBHIA HAK/IOH B AHANA30HE IPUMEHABIIEXCH AABIE—
maft (0,05-2 xrc/cm2), KomnpeccuoHnble KpuBHE OCAOKOB € BOCCTAw
HOBJIEHHBIMYU CTPYKTYPHBIMM CBA3AMM HMEIOT OB& XapaKTEPHHX Yyd4acTKa.
TMepppilt — 1o DamIeHwiH PCTp' papHeix 0,1-0,25 xrc/cM<, 0o KOTOPBHIX
KOMIIPECCHOHHAA KpHBAQ HMAET MOYTH NapalIe/IbHO OCH aamleHuft, 4To
TOBOPUT 06 OTCYTCTBUM CTPYKTYPHEIX gepopmaimit. [Ipu 66nmumux namne—
HHEIX KOMIIDECCHOHHAA KpuBag Ipuo6peTacT SHAYUTENbHBI HAKIOH K

ocu napnenna (BTopok ydacTok), Tak Kak B ofpasiie paA3BMBAIOTCH CTPYK-
TypHEIE pedopManuy, BhIpaxalomuecs B CMEWEHWYM HacTull APYr OTHOCH-
TENIBHO ApPYTa, MX lepeopueHTauuu u COGIIDKEeHuM, DTO = 3Tall OCHOBHO=
IO YWIOTHEHHs rpyHTA.

Ipu papneHusx, HeSHAYUTENBHO IPEBHILAIOMUKX CTPYKTYPHYIO NpPOu-—
HOCTB TPYHTA NPH KOMIIPECCHOHHOM CXATHU Perp, NPOUCKOAMT AOBOIBL—
HO pe3xoe u3MeHEHWe INIOTHOCTH, KOTOPOE MOXHO XapakTEepH3OBATH KAK
NPOBANLHYI0 1epOPMALHIO YIUIOTHeHua. 3aTeM, C YBOIWYEHUEM AaBICHHR,
TEMII CKUMAEMOCTY CTaGWNU3MpYeTCa ¥ KOSGPHIMEHT MOPHCTOCTH U3Me-—
HgeTCH JIMHe#HO norapudMy aamnexus, Benwumna npomannbHoOi gepopma—
¥ QiR BEICOKONODUCTBIX M BBICOKOAMCIEPCHBIX WIOB B WHTEepBaje 1aB-
nenun 0,25-0,5 krc/cM2 cocramnaer npuMepo 30% OT HAYaANLHOIO
3HaueHHs KosdpdHUMEHTa MOPUCTOCTH, Toraa Kak mia Golee INIOTHBIX U
MEHee AUCIEpPCHBIX OTIOXKEHWA B TOM XKe [HANA30HE RANICHWH Beil-
Y¥Ha [poBanbHOi AepopManvu SHAYUTENBHO MEHEIIE U He NpeBhuuaeT
10-15% or HavaibHOrO 3HAYEHW] KospdHUMEHTa MOPUCTOCTH,

Ilpu onpenenenHo# BeiMMHHE RaBVIeHWs KOMIIPECCHOHHBIE KpuBhIE
WIOB C HAPYWIEHHOA M BOCCTAHOBIEHHOW CTPYKTYPO# coBMealTca. Tou—
K& COBMEIleHus KPWBLIX /1 BBICOKOIOPUCTHIX WIOB MMEeT KOOpauHATHL:
namtenve 0,7 - 1 xrc/em2, koadpuiuueHt nopuctocTu (0,48.0,55)e.
Ina Gonee MIOTHBIX WIOB 9Ta TOYKA CMEWAETCA B CTOPOHY OGONBUIMX
napnenus (>2 Krc/cM<) M MeHRUIWX 3HA4YEHU# KoahPMIMEHTA MOPUCTO-
ctu (0,57+0,66)e. UnrepecHo oTrMeTuTs, uTo no Y. llmMeprMany
[1955], KoMnpecCHOHHEIE KPWBEIE PBIXILIX A/UTIOBHANLHBEIX TNIMH HEHA—
PYWEHHOH ¥ HAPYWEHHO# CTPYKTYPH COBMEIIANVCH IIPH 3HAYEHUU KO3d-—
¢uumenra nopuctoctu 0,42e€.

CTPYKTYpPHEIE KPUCTA/NIM3AUUOHHEIE CBA3Y MOTYT OBITH M3MEHEHH M
ocnaGiiensi B pesynbTaTe HE TOMBKO nepeMaTHs obpa3ioB, HO U UX yB—
JIAXKHEeHu ¥ AuPPYSHOHHOT'O BbIUENaYMBAHVA. IUIOTHHIE IIMHUCTHE rpPYH-
THl BCerpga pa3buThl CeThI0 TOHKUX TPeluuH, BOSHWKIUMX KAK NPU SIH-
avareHeTMYECKUX ¥ AMAreHeTHYEeCKHX W3MEHEHUAX, a TaKKe B pe3yib-
TaTe orbGopa, TPAHCIOPTHMPOBKY ¥ HEKOTOPOro BHIChIXaHua 06pasiiob.
Ilpu nocneaymomeM yBIaXXHEHWH BOga NPOHMKAET B CHCTEMY MUKpPOTpe-
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P rec/ew?
Purc. 35. Komnpeccuonuasa
CHMMAEMOCTh H/IOB C HapyLIeH-
HEIMH H BOCCTAHOBJICHHBEIMH
CTPYKTYPHBIMH  CBA3SIMH
1 - HapywenHaf, 2 - BOC-
CTAHOBNEHHAN,,

901

Purc, 36. KoMmipeccHoHHag Cxu-—
MaeMoCTh 3ArH/ICOBAHHEIX Kpac—
HO=GYpEIX CYr/IMHKOB C eCTeCT-
BEHHON BJIAXHOCTBLIO C IPHTOKOM
poasl (1) u Ges npuroka (2)

N | N | [ ]
4001 70 w57

£ xec/em o

u¥H 1 ocnaGiigeT CBASH MEXAY YACTHUAMM IpyHTa, ITo O0yCc/IORTHBaeT
6OnHIYI0 CKHMAEMOCTh TaKKX 06pasios Mo CpaBHEHMIO ¢ ofpasuamMu-
GnuaneuaMH, HO HCHHITHBABIUHMHCE C COXPAHEHHEM ECTeCTBEHHOM BIaXK-
Hoctk (puc. 36). IlpM sHAUMTENLHHIX AaBNeHMSIX, PABHEIX A8 HCClIe—
AOBAHHBIX 3ArMIICOBAHHHIX KpacHO-Gyprix cyrmunxop 40-60 krc/cm2,
NpoHCcXOoaNT cEnbKeHHe KOMIIPECCHOHHBIX KPHBHIX, BCJIEACTBHE YIUIOTHE-
HUQ TPYHTA BOUAHHE TDUDOAHBIX CTRVETYDHHIX cBgaefl Ha cxumMaeMaocts
ocnabepaeT H CKXHMAEMOCTH ONpeAeNgercs COCTaBoM H INIOTHOCTHIO 06—
pasua. Ho npn HCNBITAHHH HA CKHMAEMOCTL HaGyxXalomHX FJIMH C COXPa-
HEHHEM €CTEeCTBEHHON HWIaXHOCTH ¥ NoA Boaoff pe3ylbTaT OKa3wBaeTCH
NMPOTHBOMOMIOKHBIM: CONMPOTHRIICHHE CKATHMIO NMoA BOAOH OKASKIBAETCA Bhl-
we, 9eM Gea poakl. TO MOKHO OOGBICHHTH NPOGEICHHEM OABTEHHa Ha-
6yxaHug, KOoTOpoe YBEIHYHBAET CONPOTHRICHHE INIMHEI CXaTHIO.

Taxum o6padoM, Hamuuhe NPHPOAHBIX CTPYKTYpHHX CBA3eft B riTMHU-
CTHIX rpyHTax olipefeyigeT HX CKHMaAeMOCTh [0 ONPEeASIEHHBIX 3HaYeHUl
INIOTHOCTH M AaBISHNMH, HaAUMHAL C KOTODRIX pPA3HMUA B CXHMAEMOCTH
IPYHTOB C HapylleHHHIMH ¥ HEHaAPYWICHHEIMH CTPYKTYPHHIMH CBA3AMH Cy-
IECTBEHHO YMeHHIAeTCS WIN NOMHOCTHI0 Hcdeaaer. IIpn sToMm Hasnuue
BOABl B 3aMeTHON CTeNeHH M3MEHSeT CANPOTHMBICHHE INIMHUCTHIX IpyH-
TOB CXAaTHIO,
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BaugHne HavyanbHOH TEKCTYDPH FAMH HAa CXHMAaeMOCThb
GRUIO M3Y4YEeHO HA KAOMMHHTOBON IJIMHE, BBICOKAS M COBEpUICHHAd OpHEH-
TAOHg [ACTMI KOTOPOH JIErKo CO3aeTcs NpH CKATHH B YC/IOBHSX CBO—
6oanoro Goxororo pacuHpeHus. Hayudanach cHMAEMOCTH KAOIHHHTOBOMH
TIVHB C HAYAJBHOH IUIOTHOCTHIO M BIAXKHOCTHLIO NPHMEPHO DABHOA BIAK-
HOCTH Ha NpeneNie TexydecTH. B oaHoOi cepHH ONHTORP KAOMMHHT Gbun
arperupopai (pacTepT B BPOAUYWHO-CYXOM COCTOSHHM M NpOCesH uepes
cuto 1 MM), a B apyro#t aucnepruposaH (pacTepr ¢ noGaBKol NHPO=-
dochara Hatpus). Hccnenoeanacke cKMMaeMoCTb B YCHOBUAX KOMIIPEC—
cuM 06pasloB C HaYaNbHOM XAOTHYECKOH TEKCTYpo#, coanapaeMoi my-
TeM NepeMellUBaHHs NacThl lINaTelleM B HalIKe, H OPHEHTHPOBAHHOM,
coagaBaeMoil IMyTeM pacIUNOmMBAHKS KOMKA TIMHEI MEXAY ABYMSL CTEK—
NEHHEIMM IUIACTHHKAMH. PesynbTaTthl onbiToB NpHBeaeHml B TaGm. 11 u
noxasaHs! Ha puc. 37 (cM. Bka.), oTxyna BuaHO, 4TO ANg MACTH U3 arpe-
THPOBAaHHBIX YaCTUI KaOJMHUTA B/IMgHHE TEKCTYPh! Ha CXMMaeMoCTb
BblpaxeHo odeHb cnabo,

Bonee 3aMeTHO BIMSHME HAYalbHO# OPHEHTALMM WACTHI Ha CXuUMa-
eMOCTb NPOoABIfeTCs B ClTyyae ANCNeprupoBaHHOro KaonuHMrta. llpu pas—
nenusx ao 10 xrc/cM2 HaMGONBIIEH CKXUMAEMOCTHIO OGIANAT KAGNIHHHT
C TEKCTYypO#, OPHEHTHPOBAHHOH HOPMAJIBHO HANPABIECHUHIO REHCTBHS aaB-—
JIeHHs, a HaAMMEHbIIeH - C TeKCTypo#, OpHEeHTHPOBAHHOR Napa/lTeIbBHO
HanpamleHWo AeACTBHEA aapneHng. Obpazeil ¢ XaOTHYECKO# OpHEeHTalHelH
YACTHI 38HUMAJ NPOMEXyTouHoe NanoxeHne, Ho nmpH pamnenngx npe-
ppmuaoumx 10 krc/cM2, pANSHHE HawAMBHOM TEKCTYPHl CTaHOBHTCS
HeaHauHTenbBEIM, [locieanee ofycomneHo TeM, YTO CTENeHb OpHeHTa—
UMM 4aCTHI KAOMHMHHTA CTAHOBHTCH NPHUMEpPHO OQHMHAKOBON, HE 3aBHCH-
mel B obweM OT HadanbHOH. DTOT BHIBOA OCHOBAH HA QAHHEIX Ollpefe—
neHug KoadduilNeHTa OPHEHTHMPOBAHHOCTH IJIMH ONTHYECKHM METOAOM.-

Bricokoe conpoTumIeHHe CKATHMIO KAONMHHTA, MMEBUIEro TEKCTYPY,
OPHEHTHPOBAHHYIO Napa/Uie/IbHO HANpamIeHW0 AeACTBHS AaBIeHHsA, 06b-
SICHSIeTCH TeM, YTO MM CXKAaTHA TaKoi cucreMsl TpefyeTcs AONOMHH-
TellbHOE YCW/IHE, TaK KaK 4YacTHUbl QOMIXHE Np¥ aedpopManud NOBEPHYTb-—
cqa Ha GobluMit yTroil, Y4eM B C/Tydae TEeKCTYp XAOTHMECKOH ¥ OpHMEeHTV-
POBAHHO# HOPMAJIBHO HAIPANICHHUIO QaBIEeHHd.

UaMeHneHnne KoapHIUEHTa OTHOCHTENBHO# CXHMAEMOCTH MJIf KAoiIH-
HUTa C PaaiVyHOX Haua/lbHOH OpHeHTalMel [acTHU npupeaeHo B Ta6n.11,
M3 KOTOPOR BHMAHO, YTO HauGOILIIee W3MEHeHHe 3TOro napaMerpa Ipw
papteHvun 10 xrc/cm?, cocramnsmomee 13%, HaGmogaeTrcs ansa o6pas—
LIOB C OPWEHTHPOBKOA WACTWI HOPMA/NBHO H INApa/uielbHO HAaNpaBIeHUo
pefcTBYA cHWKaomero famnedHus. [Ipn nasmenuu 40 xrc/cMm< aTa pas—
Huna He npespuunaer 3%.

OnHoBpPeMEHHO C H3MEHEHHEeM ¥ BhHIPABHUBAHHEM IllapaMeTpa CKuMa-
€MOCTH NPOHUCXOAMT H3MEHEHWe TeKCTYpHl ¥ Nocile AeHCTBHSA famIeHHs
40 xrc/cM2 Bo Bcex o6pasuax, HE3aBHCHMO OT HX WCXOQHOH TEKCTY-
PEl, Bo3HMKaeT GNM3Kas opMeHTauMs dacTHiu. Ho, Kak BuaHo M3 TaGm. 11,
paxe nocie aeitcreus napienus 40 xrc/cm2 crenesb OpHEHTHPOBKH
WACTHI ANA TEKCTYPH, HACTHUH KOTOPOH ObLUIM OPMEHTUPOBAHH! Napai-
NlelbHO HaNpamIeHW0 QARISHHS, He CTajla paBHOH WCXOAHOH, YTO rOBO-
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Ta6aunuma 11

HaMeHenne OKHMAEMOCTH M TEKCTYpPbl KAGMHMHHTA Npu RefCTBHU RAB—
neHMs B YCIOBMSIX KOMIpPeccHH

Koadppuunent opueHTH-
KoadduunenT OTHOCHTENb—| POBAHHOCTH, %
HUcxonnag Tek- Ho#t cxumaemocTh (cM2/

cTypa KaolMHHTa KIC) npH papieHusax, nocie pefcT-
xrc/cm2 Havas| BUE RaBICHHY,
—_— xrc/cm2
10 40 30 40

Xaoruueckas 0,0232 0,00755 60 72 82,2
OpueHTHpOBaHHAS

NapaeILHO 0,0216 0,00765 85 79 90,6

HallpaBIeHMIO

napineHnd

HopManeHo Ha- 00,0244 0,00745 85 - 75,3

NpaBnIeHo

nanteHus

PHT O He3aBepWeHHOCTH Nponecca NepeOpHeHTHPOBKH YACTHI, KOTOpAas
SaTPYRHAETCH NpPH YBEMIMMHUBAIOMEACHA IUNIOTHOCTH INIMHBI.

CGnwKeHHe KOMIIPECCHOHHBX KPHBHIX KAOMMHHTA C PA3UYHON Ha-
YaNbHO# TEKCTYPO#A I'OBOPHUT O TOM, 4TO HAvYA/lbHad TEKCTYpa BBICOKO-—
NMOPHCTRIX H BHICOKORHMCIEPCHBIX I'MIHH CPaBHHUTENIBHO ciabo BaugeT Ha
napaMeTphl Mx CxuMaeMocTH., HO TeKcTypa XaOnMHHTOBBIX TJIMH OKA3bl-
BaeT saMeTHOe BIIHgHHE HA BEIMNMUHY CTPYKTYPHOI'O QABICHHS, NPH Ipe=-
BRUUEHMH KOTOPOTr0 HAYHMHAIOTCS CYUIECTBEHHBIE CTPYKTYPHO-TEKCTYPHHE
nepopmanuu. Us pammpix H.H. MopremmrepHa u [1.Yanenxo [1967 1 ans
KOMIIPeCCHH KAOJIMHUTA C paalTn4yHO# HCXORHOR TeKCTypo# BHAHO, 4TO
P cTp PaBHO 2 xrc/cm2 npH cxaThu o6pa3na C TEXCTYpo#, OPHEHTHPO=
BaHHOA HOPMAILHO HanpamineHmo AeH#cTBUE AARNICHMS M CHHXaeTcs AO
1 xrc/cM2 npu cxaTun o6pasuA C TEKCTYPO#i, OPHEHTHPOBAHHON NMApan—
NeNbHO HaNMpaBileHwo ReficTBUg AABICHHM.

TaxuMm o6pa3aoM, TpHBeAcHHBIE AAHHLIE I'OBOPAT O HE3HAYHTEILHOM
BIMSHHH HAYAILHOR TEKCTYPHl KAOMHHHTOBON IMIMHBEI HA YPOBHEe OPHeHTA-
UHH YACTHI M MHKDOATPeraToB HA HX CXKHMaeMOCThb.

CeBa3b NnapaMeTpoB CHMAEMOCTH M NPOYHOCTH IVIMHHCTBIX I'PYHTOB.
TNpouecc ynnoTHeHMS IIMHMCTHIX I'PYHTOB NpeACTABIgeT CMENEHHEe [ac-
THU OTHOCHTENLHO APYr ApyTra B YCIOBHAX COKHOIO HAIPSKEHHOIO CO~
crosuug. [fosToMy, ecTecTBeHHO, MeXAY NapaMeTPAMH CXHMAEMOCTH H
IIPOYHOCTH AODKHA CYWECTBOBAThH BIIOMHE oNpeaenenHas cBaab [ Monba-
wren, 1973). [lna ynnorHseMOfi nacThl INIMHHCTONO I'PYHTA YTOM BHYT-
peHHero TpeHHd NpPEeACTAmIfeT ROCTATOYHO OGLEKTHBHYW XapaKTepMCTH-
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Gonec/cw’
Puc. 38. 3aBucHMOCTb XO30PUUMEHT A OTHOCUTENbHON CHEMAEMOCTY I'vH
B OMANA30HE AABABHHE A0 1 Xrc/CM% OT yria BHyTPEHHEro TpeHus

] — GEHTOHMT, 2 — KAOIMHMT, 3 - HanbTopcKuT, f — keapu (bpax—
uMg <1 MKM),5 - QHATOMHT, 6 - Mej

Puc. 39. 3aBucHMOCTL Moayns ocagku KWHENLCKOH [JIHMHB! NPH AaBlie—
HHH 6 Krc/cMm2 OT cuemeHHs

Ky NPOYHOCTH. MoXHo yTBEpXaaTk, YTo, WeM MeHbllle KOPOHIHEHT
TPEeH¥A MEXAY HACTHUAMH I'DYHT4, TéM BHIlE €ro NapaMeTphl CKuMa-
eMOCTH, u Haobopor. Ha puc. 38 noxazama ceasb KosdpdpmuveHTa OTHO-
CHTE/IbHO/ CXHMAEMOCTH HEKOTOPHIX BHICOKOAHCIEPCHHIX INIEH C YriIoM
BHYTPEHHEI'0 TPEHMdA, OTKYAA BHAHO, YTO BANMHYMHA KOSPHMUMEHTA OTHO-
CUTENBHOK CKYMAEMOCTH NpUMepHO OGpPATHO NPONOPLHOHARLHA YINTY
BHYTPEHHEro TpeHHUd.

Ilo Mepe ypenMuenMs INIOTHOCTH IMIMHMCTOrO IPYHTA, KOraa Mexay
YACTHIAMH BOSHHKHYT OOCTATOMMO NPOMHBI® KOHTAKTH, aehpopMHpoBa=—
mme GymeT onpenendaTbcd B OCHOBHOM CXHMAEMOCTBHIO MHHEpanbHBIX
YACTHI H B 9THX YCIOPHMSX BIHGHWE YryIA BHYTpeHHEro TPEHHE HA Y-
notHenne Gyaer ymeHmuwarbcg. Ho cXuMaeMOCT: MIMHUCTBIX T'DYHTOB
C NPHPOAHHLIMH CTPYKTYPHBIMH CBAARMHM, OCOGEHHO NpH MANHX RANICHH-
gx, Gyner saBHCceTh oT cuemwienua., Hanpumep, BeMMdMHA OTHOCHTENb—
HOro CKATHE KMHENLCKOM TMMHB OKAZANACH OGPATHO NMPONOPUHOHAIBHON
penmuuuHe cuemneuus (puc. 39).



I'naBa 5

OFBEMHASA NE®OPMAIIUA I'/ITMHUCTBIX TPYHTOB
BO BPEMEHH

CxopocThk NpOTEeKaHHg OCAAKH BOAOHACHIIEHHHWX INIHHHCTHIX rpyHTOB
onpeaengeT YCTORYHBOCTH coopyXeHu#i. Ocafka COOPYXEHHE HA BOIO~
HACBHILIEHHOM ITHHHCTOM OCHOBAHHH (BISETCE Pe3ylnbTATOM NPHUCNOCOG-
J1eHUg CTPYKTYPHl IPyHTA K HOBOMY HAIPHKEHHOMY COCTOGHHMIO H CKIA-
ablBa@TCA H3 IepeMelleHHs HacTHU M Gollee IWIOTHOH UX YNAKOBKH, a
TaxKe M3 AehopMalMM CAMHX HACTHU M HOPOBO#i KoMIloHenTH (Bona,
raa). [lepopMaung MUHEPASBHEIX YACTHU M IOPOPOH KOMIIOHEHTH HOCHT
yTpyruit xapaktep (IIPOMCXORMT NPAKTHYECKH MIHOBEHHO) M NOSTOMY
He YHHTHIBAETCA IIPU pacueTax CKOPOCTH ocaaku. Ho mpucrnocoGnenue
CTPYKTYPH TIIMHHCTOTO BOAQOHACHIMEHHOI'O IPYHTA K HOBOMY HANDPSKEH-
HOMY COCTOSIHMIO NPOTEKaeT BO BPEMEHH, TAK KaK ONpefeNgeTcd CoNpo-
THRIEHHEM BS3KOr0 CMEMEHUsl YACTHU OTHOCHMTEeNLHO aApyT apyra (dak-
TOp NOI3YYECTH CKelleTa I'PyHTA) H CONPOTHURIEHHEM NODOBOH BOabBI NpH
ee oTxaThi (pwnbTpauMoHHBI ¢akTop). COOTHOUWEHHE MEXAY BelTHYKHA—
MH STHX gepopMAalHii SABHCHT INpH NPOYHX PABHBIX YC/IOBUSX OT CTPYK-
TYPH, TEKCTYPH M cocTaBa rpyirta. OgHaKo IIHSHHME INPHMPOAB! INIMHH-
CThIX rpyHTOB (CTPYKTYPH, TEKCTYPHi, XHMHKO~MHHEPAIBHOrO COCTaBa)
Ha pgepoOpMAUMIO BO BpEMEHHM IIpH NOCTOSIHHOX BHeWIHEH HArpys3Ke B yC-
JIOBHSX KOMIIPECCHH, T.e. B YC/IOBHAX 3aTyxamoiues obbeMHolt nepopma-—
MK, H3y4eHo cyiabo.

IToxazaTenu ogHOMEpHOH KOHCONWIALMH TVIMHHCTHIX rpyHToB. [n1g pac-
4YeTa CKOPOCTH geOpMalMM TIMHHCTONO IPYHTA IPH NOCTOSHHOH BHEll-
Hefi HArpy3ke HeoOXogMMO 3HATB! A4 9Tana (UWILTPALHOHHON KOHCOIH-
péuvH - KoodPHUUMEHT KOHCOMHAALHH Cv , & OIS BTOPMMHON KOHCOnMHZa-
IIMH - NApAMeTpH! HonsydecTh (KoadpPHUHEHT sapa HNO/A3YYECTH O H Koapdu-
uMeHT 3aTyxanus nomsydects Oy (LlmiTormy, 1968), m6o xoadduukenT
BTOpHuHON KoHcomupamwn# a [Jleomapac, 1968). [1na xapakTepHCTHKH
KOHCOJIMIALIMKH FPYHTOB Ha OGOMX 3Tanmax MoXeT GHTh MCNOJBLIOBAH TAKXKe
noKasaTeqlb KOHCOMMAANMH 1, NpeanoxeHust H.H., Macnoenm [194 9].

YTo6E NOIYYHTE CpABHHMEIE XAPAKTEPUCTUKH nepOPMHPOBAHMG IPyH-
TOB IlOg HArpPy3KOH BO BPeMEHH WIS PARIMYHBLIX CTAAME KOHCOMHAALMH,
MoxeT OHITH NpHMeHeHa o6paGoTKa ONHTOB B KoOpAMHAaTax lgd — lgt.

B sToM ciyuae ong CHpEMIIEHHBIX YYACTKOB KpDHBO# MOXHO NOACYHTATH
napaMeTphl CTEIEeHHOH SaBHCHMOCTH, KoTopad NpH EQMHHHHOM Hanpske-
HHM uUMeeT BHA:

5(t) = At™, (5.1)
raoe § - oTHOCHTeNbHAs nehopmaig Ha Bpema ¢; A, m — napaMerpm
83aBHCHMOCTH.
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Ta6nuna 12. Ilokaszatend oaHOMepHOR KOHCOMMAAUUH TNIHHHUCTLIX TPYHTOB

O60- Paz-
lokasaTens 3Haue— dopmyna Mep~ | OTal KOHCOMH- Meron pacuera AmpTOp
HMe HocTe | AAUHH
KoasdpuuseHT KOHCO- Cv C, = K L2, r-1 PunbTpann- Cnpamnienve B xoop- A.Kaszarpaupe
nupauMy a0Ys OHHBIH avHaTax . Tettnop
h, —lgt, [[leonapac,
hy =T~ 1968]
KosddunaeHT BTO- Ca Ca - Ae - Aran nonay-  CnpamieHne B xoop- [1.Jleonapac
PHMHOA KOHCOMHAANHH Algt YecTH nunarax e, — lgt [1968]
Kos¢duurenr aatyxa- 8y - T-1 To xe Cnpamnenue B Koop- H.A.llmToBWY
HHS HON3YYeCTH h 19681
awnartax In —L — ¢,
the,
Kos¢puumenr anpa 3, - T-1 y In g, =Inv + 8 At
nonaydecTH ho\® In(to/ty)
INoxazarens Konco- n ty =(._l) - bunsTpamm- hoe—217 H.H. Macnos
nupanud hy OHHBIH K In(hg /hy) l1949]
NoN3y4ecTy
ToxasaTenu cTeneH- m, A 5()=4.-" - dwrnTpann-— - m C.P. Mecusn
HOM 3aBHCHMOCTH OMMEIA M lg(ty /ty) [1967]
non3y4ecTn 4-=08y

lpuMeuyanue,

Hellt Bec Boabl; h; — abcomoTHas gepopmanus; k — BWCOTa crog rpyHTa; (- BpeM4;
8 — oTHOCHTeNLHAs AepopMANMs; 8} M §, — nmapaMeTpPhH SKCINOHEHUHANBHON (GYHKUMH;

K —~ xosgpdunuenr dunnrpanuu; a( - Koo(p)HIHEHT OTHOCHTENBHON CKUMAEMOCTH;
¢ - Koo(pPUIHUEHT MOPHCTOCTH;
U - CKOPOCTE AedopmMauus.

¥y -~ o6beM-




Ifepevern noxkasareneff, NpEMeHgeMBIX OIS XAPAKTEPHCTHKH IPOLEC—
ca KOHCOMMAAUWH TMHHHCTHIX I'PYHTOB, IpuBefeH B taGm, 12.

XapakxTepucTHKa ofpasnos H MeToanKa MccneaoBaHHft. Ilpupona Ae-
dopMHUpOBAHUS TVIMH IOA NMOCTOSHHEIM RaBNIeHHeM BCKpHITAa cilaGo M BlIH-
fiHHe Ha OGBEeMHY NON3Y4YeCTh [VIMH Takux GaxTOpoB, XAK CBg3aHas
BOAa, XHMMKO-~-MMHEDARBHEA COCTaB, CTPYKTYpa ¥ TeKCTypa, IO cylle-
cTBy He M3ydueHO. Mccnenomaumug ofnemMuoft onHOMEPHOR CHMAEMOCTH
BO BPeMeHH NPOPORWIHCH HA MOHOMMHEDAllbHHIX IMIMHAX, TOHKOpPAaapoG-—
MeHHBIX NepBHYHLIX MHHEPanax H HeKOTOPHX NOMHMHHEDAILHBIX I/IMHaX
(2 ocHOBHOM T'MOPOCMORHCTHIX), XapaKTepPHCTHKA COCTapa H CBOMACTB
XOoTOphIx Gplna npusegesa B rtaGm, 6.

HccnepoBanus BHUIOIHSIHECE B KOMIPECCHOHHBIX NpHGOpax, HATOTOB-
NEeHHBIX M3 HepxKapeollefl CTaNH M NO3BNISIOMHEX NepefaBaTh Ha o6pa-
sen Gonuurpe pamterus (00 100 xrc/cM2), O6paanbl IyMH TPE BI&X-
HOCTH, PaBHOf HBIAXHOCTH Ha Npeaeie TeKy49eCTH, SAKIadbIPAIKCH B
oboitmy. Hauansias seicora ofpaana 2 cM, anamerp 4 cM. HaGmonexus
sa H3MeHeHHeM aedopMauu¥ BO BpeMeHH NMOA NOCTOSHHMME HarpysKa-
ME Ro 100 xrc/cM< senHCh RO HaCTYIICHHd CTaGWIM3ALNME RepopMa—
uMft B TevwerHe 3-5 CYTOK. 3a XpUTepH{i cTaGWIR3AUHH AedOpMAlHEH IO
RaHEOR CTYNeHBbIO HAUPY3KH NpMHHManach BenvuuHa 5 MM aa 24 w.

Ong ycTaHONIeHUS HIHGHME Ha CKOPOCTh YIVIOTHEHUS IJIMH CBS3aH-
HOR BOAB! H3YHATaCh CHMAEMOCTh I'VIMH C MAKCHMAJIBHO pa3suTOoff 0Go-
nouxoft cpa3amnoft Boasl (Na-rmmmma) B c HaEMeHee pa3puTOR OGONOU-
xoit (Ca-rsuma), a TaxKe IyIMH, 3aMelCHHBIX HA ANOJEPHOA XHUAKOCTH
{xepocu), POAAYUHO~CYXUX H BEICYUWIGHHBIX TIOPOWKOB [JIEH, BOROHA~
CEILEHHEIX TYIMH DpH TemnepaType 55°C. [Ina ycTaHORIeHHS NIuGHUG
TBEPABLIX KOHTAKTOB MEXAY HacCTHUAME Ha CKOPOCTb HAedOpMAUHMH HCCle
poBamHch necyansle H NbUieBaThlie $paKiHH HEXOTOPHIX NIOPOA0COGPA3YIO-
IMKYX MHHEepanoB.

THIB XpHBBIX KOHCOMHA&LUWM H COOTHOWIEHHE MeXAY STanaMH KOH-
conupaned. Ha puc. 40 noxasanst xapaxtepHste xpupnie Al - lgt, naG-
Jofamrecd B Hawiux onmrax. Ileppsift TMR xpuBhLIX nepopMallEH BO Bpe-
MeHHE CBOACTBEH GONBUIMECTEY BHICOKOMOPHCTHIX H BBICOKOAHCIEPCHBIX
TNHHHECTHX T'PYHTOB NpH HeGOoMbliMX HArpYy3Kax KoHCOMHgauHH, Ha KpH-
BLIX STOr'0 THNA OTHETIIHBO BHACH YYACTOK IEePBHYHOR KOHCOMHAAUHH
(BboyEnags wacTk) H Y9ACTOK BTODHUHOfI KOHCOVIMIALHE, K& XKOTOPOM
AepopManMg M3MEHZeTCH N0 JIOrapupMHYECKOMY 3AKOHY.

Ilo Mepe ynIOTHeHHS IPyHTa H YRPEIHYCHHS AefiCTBY0OWEro AaRIC-
uug naGmopaeTcs KpHBAS BTOPOO THMOA, COCTOSmMAS M3 RABYX Y9YACTKOB -
BOTHYTOI'O H IIOJMOIOIo, NORYHMHSIOMEIOCS NOrapupMHIECKoMy IaKOHY.

U, nHakoHen, AN INIOTHOI'O IVIMHHCTOrO I'PYHTA NPH SHAYHTEbLHHX AaB-
nenugx (p Hawux onmdrax npe 80 xrc/cM“) HaGmonaerca TpeTHit THI
XpHBLIX KOHCONMAAUKH, Korga Iocjie MIHOBEHHOR nedopMauvH ypelinde—
HHe pedopMAaunMM Ha BCeM YHACTEE IIPOMCXORHT IO JiorapupMuuecKoMy
sagony. OO6muHO MO KpHBMM Al —lgt npouspoaaT BHIIE/ICHHE PTANOB
xonconupanuy. IIpH 9TOM NpHHHMAETCH, YTO 3TAIl NEePBHYHOA KOHCOMH-
RanHE XapaKTepHayeTcs BHIIYKIOf dacThio Kpuso#i. Oanaxo, xaxk noxa.
SaH HCCNEeAOBAaHUd, AHAJIOTHYHHE N0 $OpMe BEUTYKIO~BOTHYTHIE KPHe
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Puc, 41. KpuBple KOHCONWAauuu necka KaMeHHOR CONu Npd pas3iMyHBIX
naBnenuax (mopoBaf XuUAKOCTE - HacwhmienHuit pactBop NaCl)
! = npu naBnennu 2 -4 xrc/cm2; 2 - npu nabneHun 6 8 kre/cm2

n



BBI® KOHCOMMAAUMH HaGmoNaloTCE H Mg AMCIEPCHBIX CHCTEM, B KOTO—
PBIX PONODKMTEIEHOCTD YIUIOTHEHH® 3aBeqoMO He onpenensgercs (b~
TPALHOHHBIM CONPOTHRICHHEM OTKHMaeMOR NOPOBOR Boabl, TAKHX Kak
necex xamennoft comn (puc. 41). MosToMy PTOPOft sTan KOHCOMHNAUHH
obyciionied I'MIaBHEIM 006pa3oM CONpPOTHRICHHEM B3AWMHOMY CMelleHWo
H BHEIPEHWO CTPYKTYPHBIX NIEMEHTOB H CBE3AH C /MIHKBHAAUHEH KpyI-
HEIX nop. TpeTHRt aranm xoHCONMAANMW - MONSYHECTH -~ OGYCNOBAEH COM-
POTHURICHUEM B3AUMHOMY BHENPEHMIO CTPYXTYPHBIX 3NeMEHTOB H /IHKBH-
nauuelt Gomee MeNIKMX nop.

Onpenefeve OONH MepBUYHOR ¥ BTODPWIHON KOHCOMMOAUHH MOXKET
OBTL NPOM3PENEHO 1O KpHBOH NedopMauHg-BpeMs.,

Yuacrox neperumoft (pwinrpannonnoft) xoHconmpaumu uaGmonaercs
HMHOI'ZA naxe B TeX Iy4AgX, XOrza CONPOTHBICHHe CXaTHIO NOPOBO#H
KOMIIOHEHTH MHUHUMANILHO, HANPHMep B CAYYAE OTHATHS BO3LYXA WIH
anongpuoRt XHMAXOCTH, wiH HaoGOpOT, Korga CONPOTHRICHHE CXATHMIO MaK-—
CUMANDBHO, HANIPHMED, B CJIy4ae CHCTeMbl, COCTOsmefl U3 YACTME C 34—
BEeOMO TBEPABIMY KOHTAKTAMH H YIUIOTHEHHON 3SHAYHTENBHBIMH LABAC-
Husmu, TlosToMy BeNenIMTL B WMMCTOM BHe CTAnWO nepopMANMM, Ompe—
neIgeMyIo UCKMIOTHTNBHO QWIbTPanHel nMopoBO# BOaLl MPAKTHYECKH Hee
BoaMoxkHo. Tomkko ang Lj - # Na-MORTMODWIIOBNTOBEIX TVIMH, HMeIO-
WX BLHICOKYIO HAYANLHYI0 BIAQXHOCTHL, MOXHO I'OBOpHThH O CTanuH ¢wib-
TPaAUHOHHOA KoHconmpaumy. 19 OCTANBHBIX XK€ IVIMH CTAAXs ISPBHYHOR
KOHCOJIMAAUHK naXe O NPHHATOMY XpHTepmo He upepnmwaerT 70% 06—
we#t nedopmanku (ra6n. 13). Idng cxemeTunix cucrem (rauHa-anonsp-
HAS XURKOCThb) HAGMONEaeTCHS YBENUHYCHHe HAYANBLHOA, YCIOBHO~MIHOBEH-
Hoft nedopMauny M BropuuHOA NedopMmanuu. Bemuumna xe nepeuunOf
nehopManfi MOXET CHH3WTECH OO0 HyAd.

HawanbHag nedopMmanis IPyHTa CEMafHBaETCH U3 OBYX HACTEH -
obGpaTnMolt H HeoGpatumoft. CooTHomenne MeXay obpaTHMOft H HeoOpa-
THMOR 4“aCTEMH HavanbHOR nedopManuM MeHSleTCH 1O Mepe YIUIOTHeHHS
T'PyHTa; OpH BHICOXHX 3HAYCHHSX WIAXHOCTH NpeoGnagaer HeolparTHmas
¥YACTH, NIpH HE3KHMX 3HaAYCHHMAX BIAXHOCTH ob6patT¥Masg. C POCTOM IIOTe
HOCTH T'pyHTa noia uMavanbHo® nedopmaunun B obmeft pepopManun ype-
augvBaeTcs.

OcofeHHO BO3pacTaeT BEJIMMHHA HavalLHOR gedopMauMB B IMHaX
C anonSpHOfl KHAKOCTBIO. 3AeCh OHa MOXeT cocramisaTb ot 28% (xao-
miut) po 47-64% (MOHTMOPWUIOMWT, NMaNBINOPCKHT) IpH MAHIX gaB-
neHvgx, T.e. neGopMUpoBaHHEe HOCHMT OO H3BECTHOA CTelleHH IpOBAlb-
¥Mu xapaxTep BCNENCTBHEe BBLICOKOR HOPUCTOCTH NHCHEPCHOR CUCTEME!
¥ XPYNKOCTH CTPYXTYPHOI'O Kapkaca.

Bangure na penwuuy xospdHUHEHTa KOHCOMMOANHH XUMHKO=MHHE-
P&ILHOr0 COCTaRa, CTPYKTYPHI H TeKCTyphl I'muH. ConocTamieHie aHA-
wenut C,, paccumramnpx o Merogam Tefmopa (/T) u Kasarpange
(Igt), noxaasiBaeT, 4TO Pe3YNLTATH No 06OMM MeTOaM B OCHOBHOM
cosnanater {prc. 42), xoTg B OTAENBHMIX CAy4asx i HabmOA&OTCH pac-
xoxpnenus. Tax, ana xaonuuura aHadenua C,,, pacCYMTAHHEIE IO METO-
ay yt, oxasamuck va 30-70% pamud, wem no Meroay lgt.
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Ta6aruna 13

CooTHouleHNe Mexay AedopManMgMH Ha DASNTHYHLIX CTAAMEX KOHCONMHRALHH

Dasnenne Kosdpunr- Regopmamg, %
Obpasen PC‘P' 2 SHT HOPHC= | auani-|mep- | BTOpHM~
xrc/cuM TOOTH €0 | uam BHqHAS |Hag
Na~MoHTMOPWLIOHUT 0,85 5,91 0 93 T
25 1,22 3 72 25
920 0,73 o 67 33
Ca=MOHTMOPRWUIOHUT 0,85 1,59 0 0 (0]
25 0,78 3 5 22
90 0,51 6 47 47
MOHTMOPWIIOHAT HOCTe 0,85 4,71 4 96 (0]
15 4 nomona 25 2,10 2 94 4
90 1,34 4 90 6
MOHTMOpPHWWIOHHT + Ke— 0,85 1,11 47 35 18
pPOCHH 25 0,84 39 35 26
90 0,67 15 31 54
Tanniropcker + Boaa 0,85 2,34 4 46 50
25 1,64 2 55 43
90 1,41 2 45 53
TlanuropcxuT + Ke- 0,85 2,29 64 4 32
pocHH 25 1,79 17 0 83
90 1,59 25 6 69
Inmea raapocmoancrad, 0,85 1,36 2 80 18
HeHApPYUIEHHAg CTPYE= 25 0,67 2 87 11
TYpa 90 0,46 2 84 14
N a ~KAOMMHHT 0,85 1,28 4 17 79
25 0,77 2 70 28
90 0,58 8 74 20
Ca -xaonuuHT 0,85 1,18 8 a7 25
25 0,69 2 82 16
20 0,52 6 78 16
KaommrT nocne 0,85 1,43 10 71 18
30 mym nomona 25 0,83 11 57 32
90 0,59 7 64 29
KaonmuHT a6CcomoTHO 0,85 2,55 28 52 20
Cyxoft + KepoCHH 25 1,43 4 76 20
90 0,93 27 33 40
KaonmieET BOAOYUHO- 0,85 1,96 0 0 100
cyxoft 25 1,29 0 74 26
90 0,80 0 56 44

MpaMeuanne, Pacuer penHyuHE NedopMalNE HA DAMIMUEMIX CTAAMSX KOH-
COnMAAUHH TpouabeaeH mo MeTtoay lgt.

73



¢, (VE), cn%/e

-]
1072 °
2
P
o 00 °
1077 - e
4 °
® .
[ ]
107
AA
A a /
ay °§
-5 a
/ﬂ 4‘0 | ] 4‘
+5
5
id ° ui 1 | 1
i 0% 777 703 0z
&, (LgZ), em/c

Puc. 42, Conocrapnesue 3HauyeHU# KoaDPUNUEHTOB KOHCOJWAALMM TJIMH,
paccuMTaHHBIX o MeToaam Kasarpanne {lgy) wu Tetinopa (Y1)

1 = rauHa nouMuHepalibHaf, 2 -~ KAOMMHUT, 3=~ acKaHrenb, § - Na=-
JILIFOPCKHT, 5= Topd, ¢ = GEHTOHHUT

[ns MOMTMOPH/MIOHHTOBMX I'IWH auaveuns C,,, paccymraHHmle IO
Merony VI, OKa3amuCL HMECKONBKO HHMe, WeMm To merogy lgt. Topob-
HOe pacXoxmeHHe OGYCJ/IOBJIOHO TeM, Wro IO MeTORY lg¢ Tpyawee on-
penesuTh TOUKY, coorpeTcTBYIOUI0 100% neppuunofl xouconupanuu b
cnydae 3uaunresbHOR BropmuHOR RedopMammuH,

Ha puc., 43 npubenena aapHCHMOCTBL KOoapdwmHenTa XOMCONHIaNmMR
Cv or KoapbunueHTa IOPHCTOCTH, OTBOYAIOMErO JAHHOMY OABJICHHMIO
ep. Ha prncynxa BumHo, YTO BenWdHHa C, TpH OnWHAxXOBOR HNOTHOCTH
BABHCHT OT MHHepa/bHOrO COCTABA I'IWH, COCTaBa JOPOBOR KOMIOHEH=-
s (Boma, Kepocun, Bosayx) # cocrapa O6MeHHBIX KaT#HonoB, Han6o~
nee WHWSKHe auaveuns C,, XApaAKTepHB! [N BHICOKOMMCIE mﬁx MOHTMO=
PHNJIOHHTOBOR rAHHM H TOpda ~ OoT 1° 10-6 1o 210" cMm*/c, Nlanee
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B nopaaxe po3pacraums C, muayr nommmeparmuue, B OCHOBHOM I'=-
poCMOARCTHE, TmHE - o 5+10=5 po 1° 10~4 cm2/c. s nansrop-
CKHTa, TOHKOpPA3apoCneHHBIX NepBWYHBLIX MEHepaioB (KBapia, MYCKOBH=
Ta, MHKDOKIJIHHA, xam:.uma. poroaoﬁ oftmanku) u xaommmmra C,, name-
userca or 3.10-% po 1,5:10~3 cm2/c.

Hau6onee Bhicokue auauewnss C,, mabmopawrcs y ramH, B nopax
KOTOpPhIX Haxoaunach anomlpl-laﬂ MHOKOCTL (KepOCHH) HJIH BO3AYX, =
or 5.10™3 no 2,5:10-2 cm2/c.

Ins aapucumoctTh Cp —-€p,xapaxTepin apa ydacTka: 1) mpH 60/be
UmMX 3HaueMHsX cp BemwymHa C  OKa3mBaeTCA NPHMEPHO NOCTOSHHOR,
He aaBUCsWeR OT NIOTHOCTH rpyma H aeficTBylomero paeneuns; 2)
NpH MajLiX JUaueHHAX ep, 6/M3KUX K MeKOTOpO#f KPHUTHYECKOR Benwdu-
He, C,, DPe3KO yMeHbluaeTcs, MocTogicTBO anaveHns xoadpdpHnHeHTa
KOHCO/MAANHH OGYC/IOB/IeHO TeM, 9TO (paKTOopel, KOHTPOJAMpYOUMe ero
{ PORONPOHENIAEMOCTL H CKHUMAEMOCTb), KaK 3T0 BHOHO U3 GOPMYIbI
ans C, (cM, Tabn, 12), M3MeHMOTCH C POCTOM NJOTHOCTH B OAWHA-
KOBOft CTeNneHH, NOYTOMY HX OTHOUICHUE OCTAETCH NPaAKTHIECKH NOCTOSAH—
HeM, Ho npu Gonbuux NNOTHOCTSX I'PYHTA CKHMAeMOCTh YMeHbllaeTcs
MelNleHHee, YeM BOAONPOHMIIAEMOCTh, YTO H 06yC/IOB/MBAET YMeHblleHHe
xoapuuKeHTa KOHCOMMAAUMHE, DTH KPUTHIeCKOe 3HauelHe €p ABASETCA
HEXHell TpaHHU el NPHMEHMMOCTH TE€OPHH GHILTPAIHOHHON KOHCOMMAANMH.

[na cucTeM u3 BOAOHACHIMEHHBIX TOHKOPA3APOGIEHHLIX NePBHYHLIX
MUHEDAJIOB, XAPAKTEpPHIYIOWHMXCS HANWYHEM HeNOCPeACTBEeHHBIX TBepablX
KOHTAKTOB MeX1y 2aCTHUAMH, BenwimHa C = C YMeHblUeHHeM MOPHC~
TOCTH Pe3KO yMeHblnaercd. Ua 2roro cregyer, 4TO MpH Mankix aHaye-
HEgX c¢p, Benmuwna C,, We orpaxaer B NOmMoOA CTeneHu npomecc yi-
NOTHeHHS TVIMHMCTOrO T'PYHTa BO BpPeMeHH, BC/EACTBHE OTCYTCTBHHA
nepswaHOf CTagWM KOHCONKOANWH,

Bnuauue anonapuoft xuaxoc T, [ng MOHTMOPHIIOHETOBOH,
KaOMHHUTOBOR M NANKIOPCKHTOBOR INIMH, NMOpPH KOTOPBLIX GLIIH 3aNOf=
HeHbl anonapHOR XHAXOCTHIO, KOOhbUNHEHT KOHCOMOALHNHM OKAa3aics
npuMepHO ORMHAKOBbIM. K 9TOR Ke rpynne NpUMLIKAET H KAONWHMT B
BOSAYIHO=CYXOM COCTOSIHEH. Bricoxue amawenrs C, ans rame c ano-
napuofl MOpoBOR KUAKOCTBIO TOROPAT O CYWECTBEHHOM BIMSHHH T'HAPO=
$unEHOCTH MH Ha npomecc AedoOpPMEApPOBaHHA NOR Harpysxoft, Mepsmy-
HAN KOHCOJMOANHS ANA TIHH C anoaapHofl NOpoBOR XHAKOCTLIO 3aKaH=-
YMBASTCA B Te@YEHHe HECKOMLKHX XECATKOB CeKYHA, Toraa KaK ANd I'NuH
c nonapHofl XMaxOCThIo (BOpa) nmpopomkaercs B Tewedne 100 Mmu u
Gonee (puc. 44).

Bmuanue TeKCTYPH Ha nponecc AepOPMEPOBAHHSA NOA ITOCTOSHHOR
Harpyskoff OGp10 H3Y4eHO Ha KaoONWHHTOROA TrHHe, YaCTHOH KOTOPOH,
KaK M3BeCTHO, /lerkO0 ODHEeHTHPYIOTCH Noa AeH#cTBHem He6ONBWOTO AAB=-
nenust, Viaywanock BnuaAHue HavanbHOR XAOTHWMECKOR M OpPHEHTWPOBAHHOR
TeKCTYp Ha Kouconupanmio. Tak, aHaueHus KxosdpdumHeHTA KOMCOTHOaNNM
C, ang kaonwnmra npu ¢ = 0,85 c xa0THIeCKH OpPHEHTHPOBAHHLIMH
wacTimamu cocraBnmior 2,7+ 107 cm2/c, ¢ BEPTHKATLHO OPHEHTHPO=
BauHLIME wacTmmamu 1,2.10=3 CM2/C, C rOpPU3OHTA/IEHO OPHEeHTHPO=
BaWHBIMH uaCTHIAMH 0,7.10‘3 cMm2/c,
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&y o Puc., 43, 3aBncumocts
xoappunuenra KoHconuaa-
muu (meron lgt) or xoap-
bunueHra NMopHCTOCTH, OT—
Beyalomero RAHHOMY Aak-
TeHUI0

1~ MoOHTMopunouut +
KepOoCHH, 24~ KAOIUHHT
a.c. + Kkepocud, 20 - Kao-—
JIMHUT B.C., 3} = NaIbITOpP-—
CcKuT + KepocuH, 4 - Na-
Kao/MHUT + BoRa, 5 - Na-
Kaonuuur + BoRa, 6 = MyC=
KOBUT TOHKopasMmoiorbift +
BOAA, 7 = MHKPOKJIHH TOH=
Kopaa3MmodioToli + Bopa, 8 —
KBapll TOHKopaaMoJlorbli +
Boma, 9 = NAlLITOPCKHT +
Bopa, 10 - riuHa THAPO-
cmonucras (mononnr), 77—
%05 7 TIMHA THApoCioaucTas
(nepemsaras), 12~ rauma
2 Heoredonad, 13 - Ca=-
MoHTMopwuionur + Bopa,
14 - ModTMopunnosur +
Bopa, 15 = Na=-MOHTMOpPWI-
mouwr + Bopa, /6~ Topd
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BnugHue opHMeHTamMHM 4acTHR Ha BeNHYMHY Ko3pdHIlHeHTAa XoHCONMna-
mMH o0ycnoBneHo TeM, 4TO ofpasub! KaonMHHTA C XAOTHYECKH H BepTHe
KalbHO OpHeHTHPOBAHHBIMH YACTHIAMH YHNNOTHSNIOTCA HpPH gAHHOA Harpy3-
Ke B fGonblieff CTelleHH M 3TOT NpONecC HpoMcXoaHT GbICTpee, yeM Yy
ofpasma C ropuscHTaNbHON opHeHramWe# yacrTuu, TaK kak ofneryeH
OTTOK BOab! B npoHecce YNNOTHeHHS.

BnugHue o6 MeHHB X KATHOHOB Ha KOHCONMAANHIO I'NIMH OTYeT=-
IMBO NPOABJSETCH NHIE M9 BHICOKOQHCHEPCHBIX MOHTMOPHINOHUTOBLIX
rmun. O6MeHHBBI# HATpEl 3HAYMTENIHLHO yBenwdHpaeT I'HApPOdHILHOCTH
IMMH M yMeHbluaeT Kospdumuent KoHconupnanuu. OGMeHHBIR Kanbmuit
yTOHbIIAGT O05ONOYKY CBSI3AHHOK BOAL! BOKPYT YACTHI MOHTMOpPHNNOHHTA
H oBneruaer npouecc CONHKEHWS 4ACTHI, PeNMYHHA KOOSP(HIHMEHTA KOHw
CONMOANHH OKABLIBACTCH MOYTH HA HOpAnOK Bhile, YeM Y Na- MOHTMO=
punnounra (cm, puc. 43). To pnuammo Ha penwawpy C, MOHTMOpPHI=~
NOHHTOBOK I'AMHBEI O6GMEHHBle KATHOHEI no naHHbM X. Xumerec-Canac
u X. Capparoca [1958] pacnonaraooTcs B cheayoumit psg B -
HallpaBNeHHH yBenndeHHd KoapdHuHeHTa KOHCONMOauUH¥ NpH QAHHOM OfH-
BakoBoMm papnenmn: Li <Na <K <Ca <Ba, npn 210M KO3DPHIHEHT KOHCOw
mizamue C, paser (1,15 < 1,88 <9,16 < 16,95 <75,6)-10-6
cm2/c.

Bnusuue pnucnepcHocTH Ha KoahdMUHEeHT KOHCONHAANMH OTYET=
MBO BLIABNAETCH NPH paCCMOTPEeHWH OAHHBIX /18 psAa MOHOMHBHEDAITbe
HbIX ranH. [lpu ogWHaKOBO# HMOPHCTOCTH=-B/IAXHOCTH INIHHBI DPACHONAr'Al0Tw
cqa B chepyloumit pan B NopsaaKe BO3pacTaHWS BeNWIHHBl KoapdHIHeHTAa
KoHCONMAanuH: MOHTMOPHNIOHUT, TOPd, THAPOCIIOAHCTHIE INIHHBEI, HAllbl-
I'OPCKUT, KaonuHur, HeoGxonumo OTMeTHTL, YTO B 2TOM Xe Hampabie-
HHH NPOMCXOQHT M3MEHeHHMe QHMCIIEPCHOCTH H CHUKEHHE KOINOMOHO=-XHMM-
4eCKofi AKTHBHOCTH INTHHHCTBIX MHHepano, Ha puc. 45 npuBeneHa 3a-
BHCHMOCTE KosbpHmMeHTa KOHCONMOANMH oT npengena Tekywecth W, .
TpupeneuHas aapucumocts Cp — W, moxer GmTh HCHOML30BAHA ANA
npuC MM KEHHBIX pACYETOB 3HAYCHHMS C

Ona BLICOKOAMCHEPCHBIX I'HH (MOHTMOpHHHOlﬂ[T) C, ouenb man
(10=6cM2/c) ¥ no nopsnKy BenMUHHBE! GMB0K K xosdubmuen-ry nubdy-
aun. 3To TOBOPUT O HeofhMaliHO MeaneHHOM mpomecce ynaneHHUs BOAbI
43 I'AWHBI, COM3MEPHMOM CO CKOpOCThLIO nupPy3UM HOHOB H MONEKYN BO=
OBl B KOHOEHCHpOBAHHLIX renaX, Ua aroro cnegyer, YTO ymaneHHe Bogb!
M3 MOHTMOpPHNNOBHMTA NpONCXOnHWT' rnog aeficTBHeM HE TONMbKO Hamopa, HO
H NNeHOYHOTO NepeMelleHHs H3 HeHTpa ofpasma, rae HNNEeHKH CBA3AHHOMN
Bogb! ToMme, K KpagM ofpasma, r'ae nNeHKH CBA3AHHOAK Boab! B pe3yibw
TaTe peficTBUS BHellHero gaBneHusl TOHbWe, B 3aBUCHMOCTH OT HNOT-
HOCTH I'MMHBI B Helt MoXeT npeoBnagaTs G0 MneHOUHbIA (nudhy3HOH-
Helll) MexaHU3M mepeMemeHus BOAL!, JHG0 (UILTPARHOHHBIR,

[ns BHICOKOABCHEePCHBIX I'MMH Ha IepBOM 2Tane KOHCONHAANMH CHaYaw
na peficreyer ¢unbTpanBoHHLI, & 3aTeM B OCHOBHOM HNEHOYHBIA MeXaw-
HHU3M TlepeMelleHHd Bnard B I'pyHTe,

NocroBepHOCTh Onlpene/ieHUsa aHagyeHUN koadpdunuenra
KOHCONHOANHH PNHHHCTHIX PPYHTOB B NafopaTOpHLIX YCNOBHEX
MoXeT GhITbL OneHeHa NMUBL B pe3yNhbTaTe CPABHEHHS HATYPHBIX H Na-
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Puc. 44. Bnugnue cocTaBa NopoBo# XKUAKOCTH HA KOHCONHAALHKIO Kao—
NUHUTA TP PA3NUYHOM AAaBIICHUY

1- xaonunur + popa {paBmenue 1 krc/cm2), 2 - to ke (paBre—
nue 30 xrc/cM2), 3 - KaonuHWT + kepocuH, (maBneHue 1 krc/cm2),
4 - To %e (naBnenue 30 xrc/cm2)

2,
¢, ,eme
/”-J N
0~ |-
[ ]
/”-.f ] 1 | |
7 90 a7 120 160 200

Puc. 45. Ceasb KoapdunueHTa KoHCONMAanuu TNRHUCTHIX PYHTOB C
BAAXHOCTLIO Ha Npenene teKyuyecTd (o6obmernas kpupas no B.K. Xoy,
19686)

1 = Ca~MOHTMOPWIIOHUT, 2 —~ MOHTMOPHANOHHUT, 3 = KAOIHUHHT, § -
NanbIToOpCKUT, 5 = KBapi TOHKOPA3MONOTHUA, 6 = MYCKOBUT TOHKOpA3—
MOJIOTBIf, 7 — TanbK TOHKOPA3MOJIOTHU, § =~ MO HAHHBIM OGPATHEIX pPaC=
YeTOB 0CAAOK COOPYXeHHH
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60opaTopHLIX nauubiX, B aTOff CBASM npencrapnmer METEPEC CONOCTAaB/IE-
Hue KopdduuHeHTOB KOHCONHAAUMH T'NMHHCTLIX TPYHTOB, NOMYYeHHBIX B
peaynbTaTe naGopaTOPHLEIX SKCNepHMEHTOB H MeTOAOM OOpaTHHIX pacue-
TOB, NO NAHWAKM HATYPHHX HaGmopenult 3a CKOpOCTbLIO OCAAOK NOCTPO-
eHHBIX I'HAPOTeXHHYECKHAX COOPYXeHWH, ,

A.A, Hrmamoposws ¥ T U, Uu6ymuux  [1961) ycramoswm, uro
H3MeHeHHe ocanoK BO BPeMeHH [isi TMapOTeXHHYecKEx coopywenwti,
MIOCTPOSHHBIX HA TNHHHCTBLIX BOJOHACHIUWIESHHBIX rpysrax, Xopouo alIpoOK=
CHMHpPYETCH aKC/IOHeHUHa/LHOR 3aBUCHMOCTLKO BHAS

S, = S (1-edh), (5.2)

roe §, u §_ - OCAmKa-3a BpeMs ! M KOHeWHAS COOTBETCTBEHHO;
d - ammpmecxuﬁ napameTp.

Tlpu6mxenHad SEBHCAMOCTL H3MeHeHunsi OocankH BO BpeMeHH IO
drasTpamuonHOi TeopkW Kowconmpanuw [ Lisiromw, 19681 umeer Bug

t=s 1_%3 ? (5.3)

rae h - MOWHOCTH CXHMaeMOro cnos,

Cpabuenne ¢popMyn (5.2) u (5.3) nossonser BHIBECTH NPUGMNKEH~
Hylo dopMyny nnd pacuera KosppHIHeHTa KOMCONHIARMH T/IHHHCTOTO
rpydara no pnaHeelM HATYPHBIX RaGmomewu#t @4 CKOPOCTBLIO OCAgKH THO-
POTeXHWIECKUX cOOpYKeHnh

C, 20,1424 (5.4)

TpuBenexkrie panHble HaGmopgeuult [ Hwaunopopwd, UbIGymbuuk,
1961] 3a ckopoCThX OCAAKH COOpYXeouull HOSBOMMAH PACCYUHTATL Be-
nuaMHy KoadduumenTa KOHCONMOANWH /i ABYX I'PYHTOBHIX ocuoaat-mﬁ
aNs DTHHHCTOrO T'PyHTa, xapax'repuayemoro npepgesoM Tekywectd Wy

=35,C, = (2,5-2,9)- 10~3 cuM 2/c; pas rAMHUCTOrO TPYHTA, xapax.-
‘repuayemoro npenenom rexywecru W, = 70, C, = (4,9-7, 1).10~-%
cM2/c, Bemuumnn koapdmmuenton xoucommaumr, no:ryqermue MeTOROM
of6paTHLIX DacueToB, GBI CONOCTaBNEHE ¢ 9KCHEPHMEHTA/BHO ONpene-
NeHHbLIME 3HadeHUAMH N I'PYRTOB C ONWHAKOBLIMH 3HAYCHEAMH Ipege-
na rexkywecrr (cM. Prc. 45). Kak puano, NonydeHHB® PA3NHIHWMH CIO-
coGamu amayenus C,, YnoBNeTBOpHTe:LHMO COBNAfaloT, YTO MOXET Cly=
HTHL 0OKA3aTeNbCTBOM JOCTOBEPHOCTH NOMYYeMHbIX B NaGoparopw 3na-
geHuft Cv M WX NpAKTHYECKOHN NPHTOAHOCTH a1 NPUG/MKeHHbIX PacyYe=
TOB pedpopManuu BO BpeMeHH IIHMHCTLIX OCHOBaHMfi coOpyheHult.

Hcnomssopanne NapaMerpoB crTelleHHoOR H SKCIOHeHRHAMLHOR 3ABHCH-
MocTeft nna amannsa Hpomecca KOHCONHOANWY IAMHMCTHIX TPYHTOB. AHe-
M3 B3MEHeHns! napaMeTpa m CTelleHHO# 3aBMCHMOCTH aehopMamHM BO
BpeMeHH No3ponfeT NPOHHKHYTL B NpWpogy nepBuduoft M BTOpHYHOR
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crapnuit aedzop}»:amm H CpaBHHTL nponecc AedoOPMUPOBAHUSA DAINMYHLIX
raud, B Ta6n, 14 npuBopsarcs 3HaYeHHd napaMeTrpa m, XapakTepusyio-
wero CKOpoCTb AedopManuu, AN PA3/MTHYHBIX MOHOMYHEpANbHLIX IMHH U
TOHKOPA3npPOGNEeBHbIX TEePBHUYHBLIX MuHepanos. [leppuynas crapus pnedop-
MUPOBAHHE XAPAKTEPH3YEeTCSl BHICOKMMU 3HAYEHHSIMH M, NOCTHUT'AIOWHMHU
0,98, nna BropuuHo#i cranum nedpopmupopaHus obwviyHo Menee 0,25,

OBpaboTka Pe3ynLTATOB ONLITOB OMHOMEPHON KOHCO/MHAAIHH TPYHTOB
B Buse rpadukoB lgs - lgt noaponmer BuigenuTs HA KpuBO# nedopmu-
poBaHusl HeCKOILKO yuacTkop (OBBLIYHO nBa, pexe TPH), HO WHOTAA BCe~
ro nuulb OAVH, XAPAKTePHAYICWHMXCSH MPUMEepPHO OAWHAKOBLIMY 3HAYEHHUAMH
m. BenuwuywsHa m nna neppyuHoO#l CTapuyu. 3aBHCHUT OT XUMUKO—MHHEDAIb—
HOI'0 COCTABA T/IMH ¥ OT WX CTPYKTYPBl M TEKCTYpHI,

Ws Tabn, 14 Takxe BUAHO, YTO HauboibliHe 3uAZEHAS Mneps Xa-
PaKTepHs! A/ BLICOKOAUCIEPCHBIX TiuH, Topda M TOHKOpasapobieHHOro
TaMbKa, a HAWMeHbIUHe - A8 TOHKOPA3NPOG/NeHHBX MHKDPOKIWHA, XIOpH—
Ta, BLICOKOAUCIEPCHBLIX I'IMH, NMOPHI KOTOPH!X 3AaMONHEeHE! aNOoNSIPHOH Mul-
KOCThIO, ¥ ApP. [Ing KAONWHHTA W NANLITCPCKATA C KePOCHHOM, TOHKO=
pasnpobiieHHBIX KanbiuTa, poropofl o6MaHk#, MYCKoBura, annodana
M nepp WSMensieT(s B mpepenax or 0,12 no 0,32.

YMetblleHue ruapoduILHOCTH OUMCNEPCHOH CUCTEML! NMPHBOAHT K 3a=-
MEeTHOMY MAJEHWIO BENMYWHH M niepp, MOCKOMBKY MEeXAy yACTHRAME yC—
TAHABMHUBAIOTCS TBEepAble KOHTAKTHI, WTO OBYCNOBNHBAET YBelMdeHUe
COnpoTHBNCHUS CXarmo. IMAPOPUIBHOCTD CHCTEME YMEHbLIIANACH AMCsip-
HBIMH KUOKOCTSIMH, MOBLIIeHHeM Temieparypbl, Ho ais HenpovHbiX M-
HepanbHLIX ONUCNePCHLIX cHeTeM (KANBOHT) CXKYMAEMOCTb OKa3bBaeTcs
3aMeTHO!l W XapakTepuayeTcs 3HaYeHUEM mnepa' pasusim 0,32, rnap~
HeIM 06pa3oM Gnaropaps pas3pymeHmo 4acTul. [lns 6onee npovHBIX
maHepanop (Kpapil, MEKpDOK/IMHLI, MYCKOBHT, poropasi o6MaHKa, X/IOpHT)
3HAYeHHs mpepp OONee HUSKWe M He npepsiuawt 0,12-0,17,

Takum o6pa3oM, CTapusl NEePBUYHOr'O YIIOTHEHHS OOYCI/IOBNE€HA YMEHbw-
lWenneM obbema MOp: TpU CPABHHTE/BHO CBOGOAHOM HepeMemeHHH 4ace—
THI BBLICOKOAUCTIEPCHLIX TVIMH APYT OTHOCHTE/ILHO APYra; NMPH OrpaHMYeH~
HOM MepeMeweHW! YacTHll, B pe3ynbraTe pas3npobneHHs u ofBnaMbiBaHud
YrI0B 4aCTHI,

Brnusxue anonapuofi xupkoctu (Kepocur) HA WHTEHCHBHOCTL Aedop—
Malluy Ha nepBol cTanWy YINIOTHEHHWS B MaKCUMAIbHON CTeNeHH NposiBe
ngeTcs ANd BLICOKOAUCMEPCHON'O MOHTMOpHUINOHWTA, B Apyrux rauwmax
(xaonunwr, NANLITOPCKUT) BAMSHUE ATNONAPHOA XUAKOCTH TAKXKe CKasbl~
BaeTcs HA WHTEHCHBHOCTH YINOTHEHUs, ONHAKO HE B CTOMbL CU/ILHOMN
CTerneHH® kKaK HAa MOHTMODPH/UIOHHTE B CHY HAnNW4us TBepasiX KOHTAKTOE
MeXY 4acCTunaMu,

[na ckenerHmx cucreM (NOPOIIKOB MUHEpANOB) BIUSHHE ANOMSIPHOH
HMAKOCTH HA m NPAKTHYECKE OTCYTCTBOBAZO, TAK KAK CXUMAEMOCThH
onpenenfeTcs TBEPALIMM KOHTAKTAMH, CONPOTHB/ICHHE KOTODPHX He 3aBH-
CHT OT BHAA HOPOBO# XHAKOCTH,

Ha BTopoft cranuu yN/iOTHeHHS WHTEHCHBHOCTh nedOopMamnWH peako
YMeHbllaeTCsl, BenW4MHe! m cHuXaworcesd no 0,03-0,12 nna pasnuuubix
MOHOMHMHEPATIbHbIX [NIHH, TOHKODA3MONOTHX MEePBHYHbLIX MUHEDANIOB H
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Tatnunma 14

3nayeHns napaMeTrpa m N9 PA3NEYHLIX 9TANOB OAHOMEPHOR KOHCO=

THRagHAE
Drarl KOHCcONMHaguy
O6pasen
nepsugHbit | BTOpHYHLIN

Na- mogTmopunnouur + Boma 0,52 0,07
Ca- MoOHTMOpUANOHHT + BoOaa 0,22 0,12
MourmMopunnonur + Boga 0,48 0,24
MouTMOPHNNORRT 4+ KepOCHH (o) 0,06
MOHTMOPUNNOHAT BOSAYUHO=CYXOR O 0.06
Kaomuur + Bona 0,37 0,06
KaomaiuT BOSAyWHO=CYXOR} (o] 0,05
Kaonuaur + kepocmr 0,15 0,04
Keapu T.p. + BOpna 0,12 0,06
Xnopur T.p. + BORA o 0,07
Annodar 0,31 0
MNamiropcknr + popa 0,29 0,12
TMansiropckrr + KepocwH 0,20 0,09
Kampaur T.p, + BOpna 0,32 0
MyckoBur T.p. + BOdA 0,17 0,03
Porobag o6marka T.p. + Boga 0,15 0,06
Muxpoxmm T.p. + BOOA 0 0,08
Tamek T.p. + BORAa 0,36 0,11
Topd 0,40 0,11
I'ma reapocniogucras HeHapyleHHOR 0,42 0,11
CTPyRTYpPY!

Tmuna yerpeprwanas- Hapymennok 0,50 0,17
CTPYKTYpSI

I'mma yeTBepTHYHas HeHapymeHHOR
CTPYKTYpHI 0,98 0,13

MpuMewanuwue, T.p. = TOHKOPA3MONOTHI,

Topda, HE3ABHCHMO OT BemmuEHb geflcTBYowlero NABNeWHS WM HAYAIb-
HORt mopucrocTH, Ha @roro dakra MOXHO chenaTh BHBog O XapakTepe
CTPYKTYPHEIX cBg3ell MeXQy JACTHOAMH H WX HAMEHSHHH NO Mepe pas-
BrTHS nepOpMANEH YNIOTHeHHSA. 38 HCKMOYEeHUeM EHICOKOMACHEePCHOTO
Na-MouTMOpRAnOHMTa B DMIRHAX, NAXe MMEOWMX BHCOKYIO MNOPHCTOCTH
H BIAKHOCTH, YACTHIH ONUPAIOTCS HENOCPeACTBEHHO APYT Ha ApYTE,
¥eped TOYedHHe KOHTAKTH, cyMMapHas Niomanp KOTOPEIX Manma o
CpaBHEHHIO ¢ TMIOWAALIO NMONEPeYNOrO cedeHHs obbeMa rpyHra, Kaxno-
MY 2Ha9eHmIO Nap/ieHHS COOTBETCTBYeT OnpefAeneHHOe, paBHOBecHOE,
3HAYEHAES CONPOTHB/ICHUA KOHTAKTOB, IIPONOPHUOHANBHOS WX JUCHY M
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nnomagu., Ha neppoft cragwm YNnoTHeHuS CONPOTHB/IEHRE KOHTAKTOB
MeHbllle, 38M Ha BTOPOH, KOr'ga uX 4HC/IO B peayibTaTe cOaumeHus waC-
THR BoapacTaer M OoGycnoBnmueaer saTtyXarue gedopMamuM b yCNOBHAX
OHOMEpPHOr'O YI/IOTHEHuUH,

3aBHCUMOCTL npomecca NMepBuYHOH KORCONMAANMWN OT B3auMogelcTBus
MeXAy YacTHMHAMH T'PYHTa MOATBepKRAeTCS HANWYHEM OTWET/IHBOH CBS-
34 MeX[y NOKasaTelneM m, XAPaKTepuaylowHM cKOpoCThb Aedhopmalnuu
Ha MepPBHYHON CTAgWM KOHCONMNANWH, M Yr/IOM BHYTPEeHHEr'O TpeHus
(puc. 46). B To %e ppems Ha cragum o6vemmMoft aaryXawowefl Nondyuecw
TH napaMeTp m TNPAaKTHYeCKH He 3ABHCHT OT Yr7/la BHYTPEHHerO TpPeHus,
9TO OGYCIOB/IEHO, NO-BHANMOMY, HEO3HAYHTE/NBLHHIM OTHOCHTE/BHbLIM CMew-
mWeHueM 9acTHl, HeJOCTATOYHBIM /18 MOGHWM3ANUWH TPeHHS MeXIy HHMH.

HuTeHCHBHOCTE BTOPHYHOR KOHCO/IMAANWH, KAk 9To BHAHO w3 Tabn. 14,
cnabo B8BUCHT OT XMMUKO=MHHEpA/ILHOT'O cOCTaBa M MIOTHOCTH I'IMHHC
TOrO I'pyHTa, BASKOCTE M Xapakrep nopobBoft KoMioHeuThl (Boaa, BO3-
AYX, KepOCHH) HNPAKTHYECKH TakXe He B/HAICT HA WHTEHCHBHOCTH BTO=
PHYHOA KOHCONMAANWH, 9TO NOATBepXaaeT BuIBOA. cAenanmbifl ', JleoHapa-
com u Ii, MNmpamerom [1961]

m L of
46 L 4
ag Puc. 46. CBs3p napamerpa m fep-
sy BUYHOM (@) H BTOPHYHOM () KOHCO-
49 F :g NUMOANdH TAHH C YTZIOM BHYTPeH—
Hel*'o TpeHus
1 ~ MOHTMODPWINIOHHT, 2~ CHA—
42t pociondcrast TnuHa, 3 - Kaonu—
5 e . HHUT, 4 - TNAALIFOPCKUT, 5 ~ KBapL
o R — = TOHKOpa3MonoTsil, § ~ Topd
A i 1

/) 10 28 30 40

[ nonumuBepanbHEIX, B OCHOBHOM I'HAPOCMOAHCTHIX I'IHH, BeIHTH-
Ha "‘nepa=0'4 + 0,5, a BTOpWuYHAs BEeTBb XAPAKTEpPHIYeTCH 3JBAYEHH-
eM mprop = 0,13 + 0,17, T.e, uMeer npUMEpHO TAKOA XKe MOPAMOK,
KaKk qims BbICOKOOANCIIePCHRX MOROMHHepa/IbHBIX T'/TUH, B KOTOpBIX 4acCTb
KOHTAKTOB MeXQy JacTHUaMK HelnoCpe[lCTBeHHAd, 8 9ACTb peanHayeTCs
Jeped MpOCOH BOARI.

B nmenom MoX#o ckasaTb, YTO MUHEpPA/BLHBIT COCTAR M OUCIIEPCHOCTH
MK, TAK Xe KaK ¥ uX HajanbHag HAOTHOCTL, CPaBHHTENBHO cnabo Biau=
S10T KA WHTEHCHUBHOCTL (BenMuvny) AedopMalWH HA CTAOWM BTOPHYHOR
KOHCOMAAIHY,

CxopocTb ¥ XapakTep NpOTekanus AedopManvm BTOPHYHOR KOHCONMH=
ganuu SaPHCHT OT TemmepaTypm u Bubpanmu [Jlo, 1963]: ypenuge-
Hue Temmeparyps gaxe Ha 3°C sameTHO yckopsieT mpomecc KOHCONWA=
auu, a BuGpailud BbI3bIBaeT npobanbHHe agepopmanum, Ograxo mocne
npekpameHus BuGpanun HHTEMCHBHOCTL AedopMalum OCTaeTcs npeXHeft,
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[ns vekoToppiX O6pa3HOB TAWH M TOMKOAHMCHEPCHLIX IIOPOWIKOB INep=—
BUYHMBIX MWHepasnoB, 3aMeWleHHLIX Kak c Bogoff, Tak U ¢ anonspuoft
HUAKOCTbIO, OBUTH paccYHTaHL! NapaMeTps! NondydecTw 8y u 8.

Kak puavo u3 ta6n, 15, penuymua kOohPHOUEHTA 3ATYXAUHS NON3Y=
9ecTH 81 AN TARH PasIMYMoro MUHepasLHOro cocTaba, HNIOTHOCTH,
coflepXalllnX Pasnnuibie O6MeHHbIe KATHOMbLI M NIOPOBHLIR PACTBOD H3ME=
HAeTCH zf ofweM B HMEWHPOKWX npegensaX: HPUMepHO OT 2. 10~4 ao
7.10™% mun =1, 1n% OTAeNMBUBIX MUHEpPANLMEIX THUIOB DVIMH ABANA3OH
BaMeHeuMs 8] MoXer GHTL eme y¥e, Tak, OANd KaOIKHATOBLIX U
PHOPOCTIOAKCTHIX TVHMH, a TaKkXe TOHKOAHCIePCHBIX JIOPOWKOB KBaAPHA
¥ MYCKOBHTA &) HSMEKAeTCH NPHMepHO B 2.« 10~4 no 3.10~%mmm~1,
Hau6onee BbicOKHMe 3HadeHWs KosppumueHTA 3aTYXAHHS MON3YYeCTH HA=
GmonaioTcsl Y, MORTMOPU/IZIORHTA ¥ Tanbka (4o 6,6°10“4 - 7,2
«10~4 My~ ), 9TO, NO=BUAMMOMY, OGBACHSETCH MANBIM TPEHHEM Me¥s-
ay dewyhxaMu STHX MEHepanioe.

Us Tabn, 15 Tak¥e BHEAHO, 9TO PUSUKO=XHMEYecKHe GaxTopb! (coc=
Tap OGMeHHBLIX KATHOHOB, COCTAB HOPOBOIO pPACTBOpA) He OKA3LIBAYOT
3aMeTHOTO BI/MAHus Ha BelmYuHy KosdpdMumueHTa 3aTyXauMs HONSYHECTH.
3ror PaKT MOKHO OGBACHHTR TeM, WTO Ha CTaAuWM IONBY4eCTH cKOPOCTbL
medopMalvi 3ABHCHT B OCHOBHOM OT HeNOCPEeACTBEHHOro B3amMogefcT-
BHSI YACTHIl APYT C HAPYT'OM,

3uageuuss koappunueHTa sApa nondydecT# O USMEHHIOTCH B YIKHX
npepenax: ona MoHTMopu/uionnta 0,5 « 0,6, a ana xaomsuTOoBOR U
ragpocmogucro rme - 0,6 - 0,7,

TakuMm o6pasoM ycTaHOBJIEHO,

1. KosbdumuenrT kKoucOnuaamun CU P/MEHCTBIX DPYETOB 3ABHCHT OT
XHMUMKO=-MHHePa/ILHOTO COCTABa, CTPYKTYPH M TeKcTyphl, IlnorrocTh
PIRHHCTHIX TPYHTOB B onpede/ieHHOM OHANA3OHe SHAUEHHR HecyleCTe
BEeHHO BIMsieT ua Beamanny kosdpdunuenra Kouconupanwm,

2, Benmaman koaddMIUEHTOB KOHCONMAANWM, PACCYHTAHHLIC 1O MEGw
ronaM /i ¥ lgt NpaKTHIECKH COBHaN8IOT,

3. 3amena Bogbl anonspuofl UAKOCTLIO B BHICOKOAHCHEPCHBEIX DilHe
HAX CYWECTBEHHO yBe/iMdHBaeT KOSDPUIMMEHT KOMCONMOALMM Ha NEepBOM
Tane KOHCOMAZAnME W C6YC/OB/MBAET NpOTeKauHe GOMblleRt YACTH HEw
dopManum Graropaps nON3ywecTH ckenera TpyHTa,

4, Benmauna nokasaTensl WHTEHUCHBHOCTH KOHCOAMAANWM m neps
ByneT Haubo/npweR 4N BBICOKOMHMCIEPCHUBIX M BBICOKOHNOPHUCTHIX I'NTHH, a
ang T™IAH ¢ TBepAbIME KOHPAKTAMH MeX[1y 9YacTHIAMHE XapaKkTepuayeTcs
HaAAMEeHBII UMY 3VadYeHnusIMU,. Bemnnua nmoxasareiis m ua BTOPHYHOM
3Tane KOHCO/MAAnWM OK&3BIBAETCS NPUMEPHO OJWHAKOBOR N/ pPASIHIHBLIX
T/IMH ¥ QBCHEepPCHBEIX CHCTEeM,

5. Bemminne napaMeTpoB nondysectd O] M 0 i TVMM pASIMYHO-
'O COCTABA H3MEHSIOTCSI B HEWHUPOKHX npeAenaX M Ma.0 B3ABHUCSAT OT
dusUKO=XUMEYecKHX (axTOopoB.

CpabBHenHe NPONECCOB KOHCONMMAANWM M HAGYXaHHS PIMH B YCIOBHSAX
paBuoBecus, [lepopManun riIME NpH EEMeHEHWH BHEIIHET'O AAB/CUMS XAw
PaKTepU3YIOTCs MIATENBHOCTBIO npolecca W, B CUIY STOr0, ¥acTO He
3aBepmaioTcsl MONHOCTBIO B YC/IOBHSX KPATKOBPEeMEHHOro N1aG0paTOpHO-
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Ta6nunma 15

3navenus koshpunueHTa 3aTyXamus nonsydectd O anst
pPa3NMYHLIX IHH H TOHKODA3MONOTHIX MUHepanosp

O6pasen [apnenue, 5y 1 ot ymu~1
xrc/cMm

Na- MoETMOpUNNIOHHT + BOAA 1 4,7
30 7.2
100 2,0
Ca- MoETMOpUnNnIOHHT + BOIA 1 4,3
30 4,5
100 4,5
MorT™MOpHANOHET + KSpOCHH 30 6,2
100 4,6
N a-kao/mmBer + Bopga 1 2,0
30 2,9
100 2,9
Ca-kaommuur + Boga 30 2,0
100 2,8
Kaommnr + poaayx 30 2,8
100 4.5
KaomaHur + KepocuH 1 3,0
Ksapn 7.p. + BOmA 1 2,1
30 2,2
100 2,2
Mukpokmm r.p. + Boza 1 4,5
30 4,5
100 2,8
Tamek T.p. + BOAa 1 2,8
3 0 4 [} 5
100 6,6
Myckosur T.p, + BOgA 1 2,6
Tnwmia ruapocmionucras 30 2,1
100 2,1

Mpumeganue, T.p. = TOHKOPASMOIOTHIL

'O 3KCIepUMeHTa, Mexay TeM 3HAHWe PABHOBECHMX XApAKTepUCTHK
CKEMASMOCTH M HaGVXaHus NHH HEOGXOMMMO nNd OGOCHOBAHHEIX HPOT=
HO3OB nedopManuit OcHoparuli COOpPYXeHmi B YCNOBRIX [OIHTeNbHON HX
aKCHITyaTanv,

Onerka HACTYNneHusi PaBHOBECHOI'O COCTOSHMS rJIMHH Nop HAHHON
cTeNeHbio HAr'Py3KH MOXeT GBITH NPOH3BegeHa /Mlh C onpedeneHHOR
TOYHOCTBI0, IABECHWEH OT NPWHATOTO KpHTEpus craGWmsapma AedOp-
manuft, B naGoparopHo#t npakTHKe HCcnepobBarus AeGOpMaANHOHHBIX
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CBOHCTE P/IMHHMCTBIX PPYHTOBR OGBIMHO IPHHATH Clefyloune KPHTEpUH 3a=
pepweuns: pedopmamult: or 0,01 MM 3a 12=24 y  [Jlomranse, 1972;
Mecusm, 1974; Tpomnkag, 1961] go 0,002 mm 3a 24 ¥ [ Ak=
poftn, 1959]. 3T KpHTEeLHY ONMEMHBRAIOT B OCHOBHOM 3aBepllcHHe
"nepBryHO#” cTaguMM KOMCOMMgamuM M He YUYMTBHIBAIOT ee BTopo#t cTamun.
Ho ons rmuH ¥ HEKOTOPLHIX OpraHC=MHUHEePaNbUbIX 'PYHTCE BeNdyHHa Oge-
dopManuy Ha BTOPHYHOR CTAAUM KOHCO/MOAIMM MOXET 6bITh COH3MEepPH=
Ma C ee BenuywHoll Ha neppuumolt cTagum u, creposarenbHo, Tpebyer
CBOeTC¢ ywera, Tak, B cliyyae NpUHSTOrO KPUTEpHs CTaGUmM3anuu He-
dopmamut 0,01 mm 3a 24 ¥ pennyunHa gepopmamum B T'ofl COCTABUT
4,4 MM, 9TO SHaYWTE/BLHO NPEBOCXOMUT TOYHOCTHL HM3MepeHHus Ocafok
coopyxeHuft reogesuweckumu Merogamu. [losroMy Kpwrepn#t crabumisa=-
mnft nedpopMamuu TIMH NOA Harpy3koft B ycioBHMSX nafopaTOpHOro Olbi=
TA@ HoNXKeH ChTh CORBMEpPHM C TOYHOCTBLIO HSMEPEeHMs OCANOK COOpYWe=
Hulf H NMPUHAT B CBA3M C 9TUM paBHbIM He MmeHee 0,002 MM 3a 24 vy,
MockomuKy nponecchl AedopMUPOBAHUS THHUCTHIX T'PYHTOB IIPH KOMII=
PECCHOHHOM C¥ATHH ¥ HaGyXaHuUM Becbhma CIOHBI, HO B3AUMOCBS3aHLI,
Heob6xoauMo Gonee noapobHOoe H3yUEHHE MEXAHM3MA HACYXAHHR M CXa=
TS PAWHHCTOTO PpYHTA,

UccrepgoBauvs BHINOMHSIMCE B CTAHAAPTHLIX KOMIIPECCHOHHBLIX NPUOOw=
pax KOHCTPYKuHH I'MpponpoeKkTa c miomanbio cedeHuss Komeua 40 om2
u BoicoTo# 2 cM, CpoGomuoe HabyXarue J,, oOmNpepessinoch B mpuGope
A.M, Bacwmbera, [lpu onpepencruu pgapieEna HabyXavus Pyuf A CO3-
naHus npornsopanenus (pHOWHe# HAPPYSKH) HCHOMBL30BAINCH AUHAMO=
meTpst [IC=1 B [IC-3 pasmuuHOH CTeNneHE KeCTKOCTH B 34BHCHMOCTH
OT BO3MOMHOR BenmyHHB! P g, KOTOPOR NpefBapHTEnbHO OHeHWBANACH
B KOMTPONMBLHLIX onmiTaX., [locTogHcTBO 06BEMa ucnbiTyeMoro o6pasma
noanepXUBaNoOCh [P MMOMOWM BHHTOBO# CHCTEeMb! C PEeRYKTOPOM U (uK-—
canneft nedopmanmufy rpyHra meccypot ¢ memo#t pmenemms 0,001 mm,

Meroauka ucnbiTaMHS 3aKmoqanach B chegyloweM, [IpHTOToBISITHCH
aBa I'PYHTOBHIX ofpasna-6iMsHema, KOTOpbie HMENH NpakTHYecKH onm{a-
KOBYlo INIOTHOCTHL K BlaxuocTh (W =+ 0,58%; y = + O, 01r/cm3 )e
3aTeMm onpefensnock gepineRue Habyxamusa., [Tociie monyueHuUs BeNHYUHBL!
Pn6 oaMH of6pa3en noppeprancsa KoMIIpeccuy, APYTo#k - feKoMIIPecCHl 10
P = 0,025 krc/cm<(nasneEue mTamna ¥ NpYXHHB MecCcyph!) MOCie
4ero aroT ofpasen BHOBL Harpyxamu cryneHamu (pekomnpeccus).
NMepBrift o6pasden rnociie KOMHOPECCHH HNOABEpPraics HeKOMNPeCCHH H pew-
KoMnpeccud, PesynbTaTh! ONBITOBR NO3BOAWIH BLISBUTH BIHAHUE MHKPO=
CTPOeHHS Ha XApakTep KPUBLIX KOMIIPECCHM M HeKOMIIpeCCHW, 3a8 KpHTew=
puft crabwmsannn pnedopManuB IOf Kaxaofl CTYNEHLIO HAPpPY3KH IpH
KOMnpeccHHu ¥ pekomnpeccun (Ha6yXaEWn) npHMHMMAanAckh CKOPOCTH fe=
dopmanuu He Gonmee 0,001 MM 38 CYTKH, YTO OTBEYAEeT BLIXOAY KpWe
BOR HafyXaHus WM KOUCO/MZANMM Ha I'OpPUM3OHTA/BULIR yyacTok, O6mas
NpOROMKATENLROCT TAKHX HCIBLITAHHE A4St -06pasmoR BHICOTOR 2 CM
pocturana 10-20. mecsuee.

PeaymbTath onniTOB npepcTapneHs! B BUAe rpadukoB 3aBHCHMOCTH
KOHCO/IMAanWY H UaByXaHHs KAONMMHHUTA IIOA PasHBIMH CTYNeHAMH HATPY3=
ku Bo BpemenH (puc, 47). U3 puCyhka BUAHO, YTO pPasSBMTHE NpPOHEC-
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Puc. 47. UaMmenenue KpubbXx HabGyxauusi (a) u Konconupauuu (6) xao—
nUHWTA BO BpeMeHU /IS Pa3/UYHBLIX 3HaYeHUH HaBiieHus

CcOB KaK Ha6yXaHmud, TaKk U KOHCO/NHOANHH NPOHUCXOAMT aHANOr'HYHO, 4TO
OCOGeHHO OTYeT/IHBO 38METHO NIpH CpPaBHEeHWM KPHBHIX YIIOTHeHH® U
HAGyXaHug NpM MANKX CTyNeHax gaenemus (0,25; 1; 3 krc/cm2),
IMpu 66mpumx gaBnenusX uaGmopaeTcs ueKoropas pasHHma B HPOTeKa=
HUM npomecca YIWIOTHeHMS M koucomupanuy, CXOOCTBO ITPOReCCOoB YHOT—
HeHN® W HaGYXaHus NP MaikX gaBleHNAR OGYCIOBNEHO OQWHaKOBLIM
MeXAHIBMOM, YNpaBdiolAM 2THMHU nponeccaMu, CONPOTHBIeHHe CXa=
THIO I'INHB ONpefeliIeTCs XHMHUKO=MHHepPal/lbHHM COCTABOM H THIOM
KOHTaKTOB MeX1y CTPYKTYDHLIME SlIeMeHTaMH.

HaGyxanme rnwibl KOHTPO/HPYETCS BelMMWHOK pacKIMHEBAaOWErO
OaBlieHHs NNeHOK CBA38HHOW BOAbI HAa KOHTaKTaX JaCTHH ¥ CONPOTHB/IC-
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HAeM HA pacTAXeHHe CTPYKTYpHBIX cpa3eit, ITpu HebonbMX aaBneHuax
B rnuHaX pasHuna B dakTopax, KOHTPOIHPYIOINMX Npomecc YN/IOTHeHus

¥ HaByXafus, HeBe/MKA U 9TO OOYCIOBAMBAET CXOACTBO KpHBHIX. [Tpu

fONBUNMX KABJEHUSX B Npomecce YNIOTHeHWs 3aMETHYIO PONb HAYWHAOT
WTpaTh MeXoHWYeCcKHe GAKTOPBL! M XApAKTep KPUBBIX H3MeHseTCs,

Mpu gocTuXeHWM pPaABHOBECHOT'O COCTOSHHUS INTHHEI IO HAHHOK HAalw-
PY3KO#t CYIIeCTBeHD YMeHblllaeTCs BelMdWHA NAOWIAAM HeT/M I'HCTepe3d=-
ca, OpgHakCc KpMBHE KOMIIPECCHH, HeKOMHIPECCHH M PEKOMIIpeCCHH paxe
B YCNOBHMSX NPA&KTHYeCKH AOCTUXHMOTO pABHOBecHsl He Bcerga OyayT
coBrafaTh B CBE3M C pa3nudHoff TekCTYLoM O6pasmoB mog Kawpo#t cTy=-
neHblo AaBneHus. BausgHWe TeKCTYpH 6YyHeT 3aMeTHO U3MEHATH IO/IO0-
MeHUe KPHUBBIX KOMIPECCHM, HeKOMIPECCHHM ¥ PEeKOMIIPECCHW O/ INIHH,
COCTOSIIIMX H3 KPYNHHLIX aHUGOQHAMETpPMYHLIX YacTWI (KaoNWHUT, T'HAPO=
cmopga), HO 9Ta pasHHIA 6yger He3HAYHTeNbHOR AMA rIMH MOHTMOpPHI-
noHuTOROrO coctapa. Ilpu HaGyxaHHM rAHHEF oA HeGONbIUNMM BHelIHUM AAB—
neuneM (OT Beca WTaMIA M gABMeHHS HOMKHM MeCCYpH) YACTHIB! INiHe
HBl JIOY4al0T BO3MOXHOCTL H3MeHSTh CBOI0 OPHEHTHPOBKY NPH B3au=
MOfe#iCTBHM ApPYT C ApPYroM. B pesynbraTe 2TOro BaaumopeicTBus dop=-
MupyeTCsl TpyGuYaTO-I4YeNCTAs MUKPOCTPYKTYpPA HamGOnee OTHeTIHBO
BHIpaXeHHAS B MOHOAMCIEPCHBIX I'IMHAX THNA Na- MOHTMOPUIOHHTA,
Mpu komnpeccuu Takoff HaGyXilell rMHBLI NPOUCXOXHT paspyulenue TPYyG—
YaTO=TIeHCTOR MHUKPOCTPYKTYDPhI U GOpMHpOBAHHe OpPHEHTHPOBAHHOR
TeKCTypbl, B KOTOpo# I/MHHECTBle YACTHIB PACHONArAIOTCS CBOMMH [a=
3aNBbHBIME NI7IOCKOCTSMH HOpMANBHO K AeficTBYOWeMY papneHmo, B cumy
TaKOr0 H3MeHEHHS CTPOeHHUS DNIMHBI oA AeflcTBHeM pgapneHHUs BeTBH
KOMIIPECCHH M XeKOMIIPeCCHM He GYAYT COBNagaTh U dopMupylorcs MneT-
m! rucTepesauca, [TonBoas MTOrH, MOXHO CHellaTh BHIBOOEI,

1, OmHoTmiHEI% XapakTep KPHBHIX YIIOTHEHHS M HAGYXAHWS IIIHH
BO BpeMeHH fBAsieTcsl cleAcTBUeM AeflcTBUA OHHUX U TeX Ke NPHYIUH
¥ Ipexpae Bcero mponeccop GOpMHpOBaHWS CNOEB CBA3AHHOR BOALI, OKAa=
3b/BAIOUIMX PACKNWHHBAOWEe HaBleHHe HA YACTHIL! IIWHBI,

2, PaBsopecHOe cocrosiHMe IIMHBI 1O AAHHBIM HAB/ICHUEM HA O
pa3uax "crangaprHoit” BeicoTh (2 cM) ycTaHaBauBaeTcs Yepe3 HellelM
M Mecqbl IOC7le Hayanla mpomecca, B menaX coxpauieHHst IMPOZOIKUTellbe
HOCTH MCHBITAHHS OILITH! HA KOMIIpeccHio M HafyXaHue riuH cnegyeTt
BBINOZIHATEL B OXOMeTpPax C MeHblle#t BbICOTOR Komnbna,

3. [eficTBylomme B HacTOsilee BpPeMsi NaGOPATOPHLIE METOMUKM H3Y=
YeHus HAGYXaeMOCTH TDYHTOR HE OTDAXaoT BCell CNOXHOCTH AWHAMHUKY
npomeccos Habyxanus (Bkmiouasi onpefefleHMe GABNEHWS HASYXamus) u
HYXAAQIOTCS B YTOYHEHHSAX BelMIWHL! KpUTepusl cTaACUIM3auuM gedpopMa-
nufl. B kadYecTBe nocnemHero mpefnaraeTCsl NPUHSTE BeZMYHHY CKOPOC=
TH gegopManmu 3a 0,001 MM B CyTKu.

4. Kpubble KOMIIpECCHH, ReKOMNIPECCHN ¥ PEKOMIPECCHM IMHMH B
YCNOBHAIX PABHOBECHOI'0 COCTOSIHMSI NOA AAHHLIM fAaBleHHeM He COBIA=
HAOT B CHIY Da3iMYHOf MUKPOCTPYKTYPH M MHKPOTEKCTYpbl HA pA3ITHY=
HBIX cTanuaX YINIOTHeHHS W/HM HaAOYXAHHSA: AYEHCTO=TPYGHATOrO B COCw
TOFHUN NIPeflebHOMO HACYXAHUS NPH MANBLIX M COHCTO=OPHEeHTHPOBAHHO=
ro npu GONbIMMX RABIeHUSAX.



I'naBa 6
YIIVIOTHEHUE TI'/IMHUCTBIX I'PYHTOB IIPH YCAJKE

Ycanko#t rpyHTa HashBaeTcs YMeHblIEHUe ero 0fbemMa B pesdyibTaTe
YoanieHHs M3 er'0 nOp BOAL! NIPH BBLICHIXAHHH MM TPH geficTBUH (PU3HUKO=
XUMHEYECKHX npoueccoB (cHHepeauca, ocMoca). Ycamka rpyHTa MOXeT
IMPOUCXOAMTE KaK B cyCaspanbHHIX YCROBHSIX IPM UCHAPEeHWH Bjard mnog
neflcTBHeM PA3HOCTH TeMIepaTYp (pAa3HOCTH OTHOCHTENLHOX BIIAXHOC=
TH), TaKk U B cyGakBarbHBIX YCIOBuSX NOA He#cTBHeM PA3HOCTH KOH=
HeHTpanuit 2/ieKTPONNTOB U NPH CTapeHMH KOIIOMAOB,

B pesynmbTaTe ycagkM rAMHHCTOrO rpyHTa HIOTHOCTb €ro BO3PACe
TaeT, HO OQHOBPeMeHHO B MaCCHBe I'pyHTa O6pa3yioTcd TPeIUMHBI, HPO=
HUKaollMe B riyOuHy Ha HECKONMBLKO MeTpoB. [mauucThi#t 1 pyHT nog
3gaHMeM 3aulMileR OT HellOCPeACTBEHHOr'O BO3gefiCTBUS COMTHIIA U [O¥=
as, nosroMy H3MeHeHHMe ero ofbeMa SyfdeT OT/MYATBCH OT H3MeHeHUS
of'beMa rpyHTa 3a npefeiiaMH COODYXKeHHSl IIPH ero ycagke U HabyXa=
HAW., BenepcTbBue ororo BosHuKaloT auddepeHmHanbHble gehopmamun
MacCHBa r'pyHTa, BHISHIBAOUIHE NOfAB/ieHMe TPEUIMH M paspyuleHHe COOpYy=-
xeuufi, KpoMe TOro, B peaynbTaTe 3aCHIIAUMSA YCAOMHBLIX TpPEUWH
IO NP NOCHefylolleM YBaXHeMMM I'PyHTa pas3BuBaomeecs gABNe=
HUe MO¥eT NPWBeCTH K pa3pywleMmo GpOBKHM OTKOCA M APYTrEUM aehop=-
ManHsgM CK/IOHOB, a eCcnH ITOT hpogecc NMPOUCXOOUT B INTHHMUCTOM 3a=-
ChIlTKe NOANOPHOX CTeHMKH, TO MOXeT NPOH3OUTH NepeMelleHHe HOMITOD=
HOi CTeHKH M ee paspyuledHe,

Ycangka BiaXHOro AMHHCTOrO rpyHTa o geficTBHeM TeMMepaTyphl
OT IMTOXO H3O/MPOBAHWEIX KOTeNbHHIX, Neveft, goMu u T.n, (TepMoycag-
Ka) MOMEeT HPHBECTH K Cephe3HHIM HehopMamusM CoOpYXeHus, [laxe
Ipu OGe3BOXHBAHMM TVIMHHCTOr'O I'DYHTA NOA TPOTYapamu u ¢yHazaMeHTa-
MH OOMOB B pe3ynbTaTe TPAHCIHpaguu BOAbl PACTEHHAMH UK IOUE €=
HUH YPOBHS rpyHTOBBIX BOX OTMewaloTCs 3aMeTuble nedopMamud cCoOpy=
et U ocankHM NMOBepPXHOCTH I'PYHTA,

Mapamerprs! ycagku., Benmuuudy ycagku rpyHra B rpyHTOBegeHHN
NPUHATO XAPAKTepPH30BaATL YMeHhUleHMeM O0BeMa WM /HHeMHBIX pazMe-
poB Ofpasma NO OTHOWMeHWIO K NepBOHAWAILHOMY pasdmepy. B mepsom
cnyzae uMeeM obeMHYIo ycanky bp =AV/V, a Bo pTOpoM - nuRefi-
Hyl0 ycanky b; = Al/l (V w | — nepBOoHawanbHble O6beM M IMHelHBbIR
pasMep O6pasna).

O6peMBaa ycagka Ans OQBOPOQHOrO M3OTPOIHOTO IPYHTA NPHMepHO
B Tpu pasa Gomwe mmeftuok ycapku (by = 3b;), O nna aHm3OTpON-
HHIX PMAMHHECTHIX I'PYHTOB 9TO COOTHOIleHHMe He GydeT COXPaHATLCH.
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Kpome STHX napaMeTpoB YCaAKy IIMHUCTOTO IPYHTA MOMXHO XapakKe
TepPUSOBATbL M OTHOLICHHEM HB3MeHeHHs ofbeMa K KOHeYHOMY o6bemy

b < AV V. (6.1)
14

B rauHUCTBIX rpyHTax OCHOBHAS ycagka NPOUCXORMT HA 2rane C
NMOCTOSTHHON CKOPOCTBLIO WCIAPEeHUS BOAB M CBS3b MeXAy B/aXHOCTHIO
NepBOHAYANBLHO MONHOCTLIO BOOOHACBLIWIEHHOTO Bogoft rpyHTa C ero ofbe=
MOM MOXeT GbITb BhipaXeHa 3aBUCUMOCTBLIO [JIbikoB, 1968 ]

Ven = Voyx [1+ £, Wy = W, )1, (6.2)

rae, VBJI = 06BbeM BNAXHOrO r'pyHTa Nnpu HadanbHofl pnaxuoctH Wy
chx - O6BeM PpyHTa Tloclie yCagKH NPH KpUTHYeCKofl BnaXHOCTH pr;
B, = kKoabpummeHT oGBeMHOH YCAZKH, NMOKABLIBAIOUME OTHOCHTENLHOE
yMeHBlleHHe ofbeMa NpU H3MEHEeHWM, B/IAXHOCTH HA eOWHUIY.

Bennuwsa koaddunuenTa oBbeMHON ycagKH SIB/ISIETCH XaPAKTEPHCTHe
KO# CNOCOGHOCTH rAMHMCTOr'O r'pyHTa K ycagke M NO3BOASIeT COBMECTHO
c Kpurudecko#t pnaxuocteio W, , papHolt npegmeny ycagkm Wy, UM
Koa(dHIHeHTOM MOPUCTOCTH Ha Mpefesie yCamKH €y omMcaTh H3MeHEHHe
of6beMa rpyHra npu ero ycamgke.

Koadbdunuent ofbeMHofi ycagku MOXeT GBITb BhIpAXeH Yeped o6BeMe
HYI0 ycapgky bV U b’V

b
- 4 (6.3)
By = = Wl — by Wy
HITH
by
By = (6.4)
W~ Wyp

Benmuyuda oObeMHOll yceaaxku TPyHTA MoXeT BbITb pacCYMTaHA TaKXe
10 COOTBETCTBYIOUIMM 3HayeHUSM KoapdumueHTa IOPHCTOCTH: bV

ofpeMHAs ycafKka MO OTHOWEHHIO K HayanbHOMY ob6bemMy Had
(4 - €
by oW Toyx (6.5)
Hay 1+ey
meH - O6BbeMHAS YcagKa IO OTHOLIEBMO K KOMeYHOMY o6beMy
€ - €
by o W T ToyX (6.6)
KOH 1+ €cyx
by - ofpeMHAs ycagKa 10 OTHollewio kK o6beMy Ckenera
CK
chK = ew - ecyx . (6.7)
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[na nmporHo3a uaMeHeHus O6beMa rpyura B pe3y/bTATe YCAOKH Hew
06X0OHMO SHATH HAYAIBLHYIO INIOTHOCTb-B/IAXHOCTE €y ¥ Ipeaen ycaf-
Ku, BhHipaxeHHbill wyepes KoapdbHUHEHT NOPHCTOCTH €cyx- 3Tu OBe Benu=-
YMHB MO3BOIST PACCYHTATL K&K MaKcHMAIbHYI0 06BeMHYlo aedopmanmo,
TaKk ¥ BepTHKalbHylo gepopmalHio B peaynbTaTe ycAaKH

ey = €cyx (
. = 2 6-8)
(z’ YOR 3ZI+L’W;

rae e ycy = BePTHKambhas OTHOCHTe/bHas gedopmanusa B pesynbTare
makcumanbHolt ycank#,

Ycapka r/IMHUCTOrO BOOOHACHIWIEHHOrO I'DyHTa NPOTeKaeT B TpH CTa=
OuK: 3aMeaneHHas ycangka, HOpMmalbHas ycangka, OCTaTOwHas ycagka
(puc. 48).

Ipu samepnemsolt ycagke BoOga ucnapsieTcsa B OCHOBHOM U3 KDYyl
HBIX IOpP, ApMHPOBAHHBIX UEMEHTHPYIOWHMH BeilecTBaMH, H obliee yMeHb=
ileHHe O6BEeMa r'pyHTa MeHplle Ofbema uchapusmeics Boabl, IlopoGHoe
sIBNIeHHe XapaKTepHO M T'IWHHCTHIX T'PYHTOB c mpouHOl arperarnol
CTpykTYpolf, ofmiuno cpolicTBenHOft n&ccOBHIM rpyuTam.

Josem

Puc. 48. VNamenenue 76—
ema radd Npd ycadke

| = cranus 3aMeQleH—
HoOit ycadku, [l — cragus
HopManbHO# ycadku, [I]
cragus OCTaTo4YHO# ycano—
Ka, -3 pa3nuuHple TUmsl
OCTaTOMHOK ycaaku

i
|
|
|
1
7 W Brawmnocme

Ha crapuu nopmanpuoft ycank#, Korpga mpopecc HCHapeHHS BObI
IDPOUCXOOUT C NOCTOSAHHON CKOpOCTHIO, yMeHbllenHe OfmeMa TNHHHCTO-
r'o rpyura NpEMepHO paBHO ofbemy ucnapupuefics poasl, B Tatn. 16
mpuBeaeHbl OaHHBle, NOKA3BIBAIOUINE H3MEHeHHe BeJHYHHBI OTHOLCHHS
o6beMHO% ycanK# K O6beMHON BIaXHOCTH rpynra, OTO OTHOUGHHE ang
BCeX IIMHHCTBIX I'pYHTOB OKash:EaeTcs Gonblie egWHHOb! H H3MEHAeTCH
or 1,02 go 1,35: naumenpllas BenuuuHa XapakTepHa M/ CYPIHHKOB,
HaHGONbLIIAA = 019 MOHTMOPH/IIOHHTOBHIX raMH., OT/MuHe BelIWYHHB! OT=
HOWIeHHud by/ AWq5 oT enummpl MOXeT GHITL OGBHACHOHO OCOGHIM COCTO-
sHUeM BOgkl B NOpaX IIMHHCTOrNO rpyHTa, Haxopswelica B nome gefcT=
BHS NOBEPXHOCTHBIX CHNl MyHepalbHBIX WaAcTWl, B pe3y/ibTare yero OHa
uMeer o6beM MeHbWHl, weM B cBoGogHOM cocrosuuH, Comocraenenue
nokasarenelt runpodpunbHocTH ¥ Benwumnsl by /AW g, npuBeneHHbix B
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rabn, 16, cocrasnennofi no mangbM A.A, Bacunbepolt [1960], noaso~
f9eT OGHAPYXMTL ONpeeNeHHYI0 38BHCHMOCTBL: HeM Bhbille r'HAPOPHIb-
HOCTb, TeM B GONBIIMHCTBE cllyyaep 3HauUUTE/IbHee OT/IHYHe 3TOr0 OT-
HOWeHus OT emuHuubl, OOHMAXO B CBASH CO SHAYHTENLHBIM padbpocoM
AAHHHIX, OGYCNOBNEHHLIX, NMO~BUAMMOMY, HEBHICOKOi TOYHOCTLIO ONMpede-—
neHus o6beMHOl ycaak#, YeTKOo# 3aBHCHMOCTH NpOCMeAMTH He YA8eTCH.
MNpy gam-HeffileM BLICHIXAHWM I'PYHT& W3MeHeHHe oGbeMa SHAUUTel/lb-
HO OTCTaeT OT H3MEHeHHH® ofbema HCrapHsuieficd BOAbl H B MOPH I'PyH=
Ta NpOHMKAeT BO3agyX, Mexay wacTnunamMy Ha 3Toff CTanWH yCankH HaYH=-
HAlOT GOPMUPOBATLCH NpOYHble CBA3H, H3MeHeHWe OGbeMa rpyHTa pesko
aaMeqnsseTcs, HECMOTps Ha MNpOonOMKalolUylocs MnoTepic BOAb, Haunnaet=

cs cTagusl OCTATOMHON ycanki, KOTopad /il ria¥H pasHOft CTPYKTYpPD)

H MHHepallbHOr'O COCTapa NMpoTekaeT pPa3/MYHO (cM. puc. 48).
Benuunha OCTATOWHON YCamky He NpebsiwaeT 2=-3% or ofuell ycad-

KM, H XapakTep ee gepopManmy 3ABHCHT OT CTeNEHH NepeynnoTHeHH:

Ta6nauua 16

Conocrasnenue o6beMuOfl ycaiaku ¢ 06beMHON BIAXHOCTBIO WIS PMHHUCTHIX PPYHe
TOB PA3/IMYHOTO MMHEpPaNLHOTO cOoCTana H HHUCNEPCHOCTH

Conep- OfreMHas BRax = MNokasa~
i:g:;:ﬂ Yucno | wauue | HOCTB, % Ofrem= Tenms
Tpynr NIACTHY- npac=; yacTmg Has by THAPO=
HocTH, T~ | <0,5 Ha npe-| ycanxa, | AW, | dum=
Mo, HOCTH [ MKM nayamnuas| nene by, % HOCTH,
M(J, o ycanku WT’WC
Bexrount
ornanmiuckupt| 145 102 74 26 28,6 21 1,35 1,96
BeHTOHHT
ornannuuckuft ([ 121 79 65 85,3 25,8 75 1,26 1,86
I'mma
opcKas 84 53 36 74,4 39,4 53 1,51 2,33
I'mma ku-
HanmecKag | 73 46 55 77,6 23,9 66 1,23 1,33
I'muHa K=
Henbckas Il 59 34 41 69 23,7 53 1,17 1,44
I'mmba xpae
nLHCKas 61 32 63 79,6 28,1 68 1,32 0,97
I'mma ky-
nuHoBCckas | 69 43 58 81,4 20,5 73 1,20 1,19
I'mma ky=
awHobckas 64 42 46 80,6 19,8 62 1,02 1,39
I'mHa Ky-
nwHoeckas 1H 43 23 22 67 30,5 42 1,15 1,96
Kaonnuut
ryxoBeuKuft 49 13 34 69,6 41,4 36 1,28 1,44
I'mmia nerkas 38 18 34 61,2 22,1 43 1,11 1,12
Cyraunok
TaRenbI 37 16 26 59,4 26,5 37 1,12 1,42
Cyrnurok
NeCCOBUaHbIR 29 14 25 58,7 25,4 40 1,20 1,16
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H MHHepanbHOrO cocrasa rpyHTra, Tak, m/i1d KaoIMHOBON# IiHMEl XApAaK=
TepHO ybBenuyeHWe ofbeMa Ha cragWlm OCTATOUHOH ycagkH (nepBwit THN
ocTarouHoli ycagkH, cM. puc. 48), npuueM, weM Gonbile GLIO OABNEw
HHe YNMOTHeHud, TeM Coiblle pacuiMpeHHe TPYHTA, T.e, OCTATOYHAsS
ycanka kaommHOBOl rIHHBI cBS3aHa c ympyroft nedpopManueft B pesyib-
TaTe yMeEHBLUIeHHA KaNHIISAPHOO naBleHHA Ha ckener, [119 THAPOCTIO-
gucToll rIMHBI XAPAKTEepHO MOHOTOHHOE yYMeHbUIeHHe ofbeMa Ha CTanMH
ocraToyHolt ycagkk (TpeTH#l THN OCTATOWHON ycamkH, cM. pdac. 48) co
CKOpOCTBIO H& NOpsiaOK MeHblieli, YeM Ha crag#M HOpManbHON ycadkd,
Ona MOHTMOpDHIIOHMTOBON, & TaKXe Tra/ulyasHTOBO# H NANBIrOpPCKATOBOMN
T'HH TIOCNTe OKOHY&HHS HOpMAILHON ycagkH Ha6mopaeTcs cHayana HeKO=-
Topoe yBemumueHue ofbeMa (BTOpofl THII ocTaTOWHOl ycamkH, cM, pHC.
48), a 3aTeM yMeHblieHHe BN/IOThH OO0 OOCTHKEHHS HYNeBO# BIAXHOCTH,
Ona MOHTMOPHINOHUTA yBelnWueHHe OoObeMa Ha CTagWM OCTaTOUHON yCaw
KM NpOMCXOOWT TOr'Ad, Kora& B T'PYHTE OCT&eTCH T'HI'pOCKONWYecKas Bla-
ra, Koropas XapaKkTepH3yeTcsi OCTpPOBHBIM pacnpede/ieHHeM Ha MoBepX=-
HOCTH Y“aCTHI H He MOXeT OCecCNneYHTh PABHOMEepPHOe IOKDBLITHE JMOBepX=
HOCTH, YNIOTHEHWe H& CTagHH OCTaATOWHOH yCcagKH O6yC/OB/IGHO MeXYace
THYHBIM B3auMopgelicTBHeM BclegcTBHe YCTPAHeHMS 3KpaHHpYywourelt poam
CBA3aHHON BOfgHI,

Cunnl, peillcTBYICIMe NpH ycagke riaHHACTOrO rpyHTra., VsMmenenwme
ofbemMa rIHMHCTOrO PYHTA NPH ycagke NMPOHCXOAUT nog AelCTBHEM CHC-
TeMpl CHI: KanH/UIMPHOr'O AABNIeHWS; CHII NPUTAXEHWS H OTTa/KHBAHUY
MeXOy YacTHUaMH; CHJ YNpyroro pacliipeHus MHHepanbHBIX yacTHI
nocle CHATHS KalwUiapHOrO MA8BIIeHHA W YyOAMleHHs CBa3aHHON BOALI;
OaBleHHs KPHCTANNH3AUHH COeAMHEeHHi{l BHIABIIHX B OCAOOK.

KamunnapHele cHIBl UTPAlOT BAXHYIO POJNb B MeXaHH3Me YCAAKH T ilH=
HHCTHX TPYHTOB. [lpm HcnapeHUn BOgbl C NMOBEPXHOCTH BOJOHACHIULIEHHBIX
PIMHHCTHIX T'PYHTOB HA r'paHMile pasgena BOga-BO3ayX=CKeleT BO3HHKA=
10T Kanu/gpHble MEHHCKH B H& cKeneT rpyHTa HauuualoT aeficTBOBATH
cXKuUMapliMe KanuIIspHble CHIH, KOTOpble yBelIWdHBAIOTCH OC TeX mop,
noKa KpHBHGHA MEHHCKOB He JOCTHUTHeT npenefbHOH BenuYHHbl, OTBEw
yaloureli pasMepy nop. B panbHelilleM kKanHIIgpHbIe MEHHCKH NepeMellaioT—
CHl BHYTPb 'PYHTAQ, a Kan#ndpHoe AaplieHHe BbuI3bIBAST ero yninoTHeHde,

Benwunna kanunndgpHOroO nableHud, OelicTBYoUEro Ha CKeNleT rpyH=
Ta, MOXeT GBHITL BhipaXeHa NHGO wepea BLICOTY KaNW/VIIPHOTO TNOAHATHS
hy, mMGO Yepes BeJMMHMHY BCAchIBAlOWErO NA&BJICHRY Y, mHBO uepes Bew
JIAYAHY NOBEepXHOCTHONO HATAXEHHs ¢ K pasMep vacthu R.

MumepanbHbll CKeNleT pyHTa& HCMBITHIBAST B 30He KaNMHINApHON Kafi=
MBl 3HAUMTELHOe CxHEMawimee >pdekTHBHOe naBnenme Fy = Ybhglyh =
ob6beMHBIl Bec Boakl) MK Py = yp ¢ (¢ = penmumna BcackiBapweEro
naBneHusa),

Tak kak BenHYNHA KANMAMIAPHOIO MOAHATHE B PIMHHCTHIX TpYyHTaXx
€CTeCTBeHHOrO CJIOKeHHSI MOXeT gocTuraTtk 4«8 M n Gollee, BOBHHKAIO-
uee NpH 2TOM KalMFpHOe OaBlleHHe MOXeT 38MeTHO NOBIHATHL HA
YNNOTHeHMe M NPOYHOCTL MaccHB& T'pYHTOB,

Ilpu nepexoge BOgbl OT KaNHIIAPHOIO COCTOSHMS K KaGHaTHOMY, a
3aTeM K CTBHIKOBOMY Be/IMYHHA& KANM/IApHOrO gaBlleHus MeHdaercs, IIpH
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oTOM ANs BHamGOonee NMnOTHOR yKNaAXM WAPOBLIX YECTHR NPH NOMHOM HX
CMeYHBAHHK KAaNmAISpHOe NaBIeHHe H3MEHSeTCd CNeAYIOmHM OGpas’oM
[Jisixor, 1954 )

Kamannapeoe cocrogume: Px = 4,1 o/R;

xaHaTHOe cocrogHme: Py = 6,9 o/R;

cThKopoe cocrosmme: Py = 12,9 o/R.

Kax noxasan ¥,B. Irry  [1969], xamennaproe naBneHEe B CThi-
KOBOfA BOZE SABHMCHT OT OTHONICHAS BENWYWHE 3a430p& MEXKAY HYACTHIAMH
K ABAMeTDPY 4YacCTHl, 9TO NPHBORHT K YBENHYCHMIO YHCIOBOT'O MHOXKHTE=
na B nocnegEe® ¢opmyne, Benwumea KamunISpHOTO AABICHAY, PACCTH=
TaHHA" N0 NPHBEACHHHMM GOpMynaM AN BLICOKOABCHEePCHHIX CHCTEM,
COCTOSUHMX K3 YeCTHN pasMepoM 1 MKM, MOXeT AOCTHTaThL [ECATKOB
kEnorpaMmMm Ha 1 oM<,

3aMepel HanNpsXKeHufl, BOSHEKAOIMHMX B TIHHECTHIX T'PYHTaX B NPONEC=
ce WX ycagKH NoxasaiH, ITO apdPeKTHBHLIC HANPANEHHS, 3aMepeHHEle
MeCAO3aMHE MOr'yT AOCTHraTh ReCATKOB KHIOrpamMm Ba 1 oM<,

B xavecTbe OCHOBM ang nanbHefllero aHanmmsa HanNpEXeHHR B cKe-
neTe TPYHTa NPH Ycagke MOXHO HCNO/bL30OBATHL KOHREIMHIO SpGeKTHBHO-
ro sanpaxeuma Tepnarm,

B cpssn c peficTBHEM CHN NPHUTHXEHWd H OTTA/IKHBAHHRA MeXAYy 4dac~
THNAMH NIpH ycanke apdeKTHBHOE HaANpPEKEHEe HA KOHTAKTE WACTHI, Olle
pefensiomee MX CONPOTHB/IEHHE CMEUEEHMIO, MOXHO “IDOICTaBHTL B BHAE
ypapnenue [Ulpmaxapan, Pao, 1971}

Py =P-xU, * (R+4), (6.9)

rae Py - nabieHEe Ha KOHTAKTe MeX1y WaCTHIAME; P -xU,=P%=
appexTEBHO® napneHuWe, AeficTayomee B CTPYKTYpHOR CHCTeMme cKenera;
R B A - CHAW OTTaIKEBAHHS W NPHTSXEHHS MeXny YACTHIAMH COOTw
BeTCTBEHHO,

INpr ycanke BOmROHACHMEHHOT'O TIRHECTOTO rpyHTa adpdexTHBHOES naAB=
nmemme P’ papno xammnngpmoMy nasnemmio Py, NOSTOMY NABICHHE HA
KOHTAKTe® YACTHN MOXHO NPEACTaBETH B BHAE PaBeHCTBAa

Py =P, £ (R+ A) (6.10)

Tlpe Bamraum BHemEero naBnemms P Ha TPPYHT, NEACTBYIOWErO OgHOB=
PeMEHEO C NPONECCOM YCAOKH, TONYTHM
Py =P+ Py L (R+ A. (6.11)

Ho ycanka rimmmcToro rpysara GyneT HaGmMoNaThCd MHL B TOM Cly=
Yae, KOraa CyMMa CHI KaM/IEPHOTO /IABNCHES H MEXYACTHYHOT'O B3&e
HMogmeftcTeua OyaeT Go/blle BHelHero AapfeHHs. B npormexoM caygae:
ANd NMOTHOT'O T'PYHTa, HaAXOAsSuUlerocs Nof fAeficTpHEM BHEIHEroO NaB/I6m
mug, GygeT BAGMOBATHECH ML YAajieHHWe BOAM ¥3 IOp 663 CymecTBeH=-
HOIO H3MEHEHmd ero obmema,

BemuumHa KemEAMEPHOrO AABIEHM NPEMO NPONOPMHOHABHA IOBEPXs
HOCTHOMY HATSIWEHHIO JIOPOBOT'O PACTBOPA, KPAEBOMY yriy gMaTHBaHEN
¥ o6paTHO NPONOPMECHANLHA PaARyCcy xanmmuisapa, [oBepXEOCTHOE HATE=-
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Ta6nuna 17

BemugaHa KpaeBoro yriia CMadHBaHHS BONOMN
HEKOTOpHIX MHHepanos [Oropoanuxosna,
Bopoukerrz, 1968]

Murepan cos 6 6°
Keapn 0,98 11
Mukpokal 0,96 16
Poropag o6ManKa 0,92 23
Kanbnur 0,67 48

lIpuMmeyvanue, IloBepxHocTd MUHepanos
rnankuve,

WeHuWe ONpeje/geTCH BHAOM NOPOBOR KHAKOCTH H QaBECHT OT TeMOepa=
Typsl, [11® BOAMEIX NOPOBHX PACTBOPOB NOBEDXHOCTHOE HATHAKEHHE Mem
HEeTcd c TeMmepatypolt B HeGOoILUMX npepenax, Bemmauua kpaesoro
yrna cMaYMBaHWH /¥ BOOHLIX DACTBOPOB 3ABHCHT OT MHHEPAIBHOro
cOCTaRa PpYHTa M OT HamMIud rHAPOPOGHBIX HmA TURPOPHIBHHX BeleCTB
HA TIOREPXHOCTH MHHepa/bHLIX HacThn, 3HAUEHEE Kpaeporo yria cMadu—
BaHuS BOAOR THCTHX MEHePAaNbHHIX nopepxrocrefl npupepenw B Tabn,
17, koropo#l BEOHO, ¥TO HAHXYAllel cMadYHBAEGMOCTEIO Bofioft oGnapa=
eT Kaib{HT,

Hamryne rappodobmempyomux BemecTs HA NOBEPXHOCTH MEHEpPAIbe
HBIX 9aCTHIl B 3HAYMTE/BLHON CTEeNCHH YBeJMYHBAeT Kpaepofl yron cMa=
YHBAHRE ¥ YMEHblIAeT BEMHYHHY KANMIISPHOIO AABCHEA,

Cunsl OTTanKuBaHWs MeXIy HacTHUaMm o6yCioBneHEl B3amMogeicT—
BHeM OBOUHEBIX SNeKTPHYUEeCKHX cfioeB, KOTOpBIe Yoanaiorcd B npouecce
ycanxm M KYynOHOBCKMMH CHI&MH MeXAy OOHOMMEHHo 3apsaXeHHBIMH y4yac-—
TKaMM MHHepanbHBIX YacTdll., CHAB OTTanXHMBAHUA MeXAy HaCTHIAMM
3aBUHCAT OT AHAEKTPHYECKo#l MPOHMIAEMOCTH Cpelkl § pacCTOSHHS MeX—
ny dsactuuamu. Cunpl NPUTAXKEHWS MeXAY YACTHUAMH OGYCABIRBAIOTCS
gelicTBHEeM BaH-aep=-BaanIbCOBHIX M KY/JIOHOBCKHX CHI M 34BHCAT OT OWM—
SNEeKTPHYECKON NPOHMIAEMOCTH Cpeabl B PACCTOSHMA Mexay 4YacTHUaMH.

Bce ora camt (Pg, R, A\ npm ycagke gelicTBYlOT OQHOBpeMeHHO
# PACYISHHTDL KX BIMSEME TPYAHO, HO ©CJIH NMPHMEKATh B KaueCTBe IO~
POBHIX PaCTBOPOB XUAKOCTH C PASIMIHHIMY SHAYCHAAMM OUANCKTPHYECKOM
NPOHKL2eMOCTH H IIOBEPXHOCTHOIO HATAXEHHS, TO MOXHO OUCHHTHL NPHOMH—
WeHHO B/MAHNe OTae/bHHIX $axTopos, AHAIHM3HPYS BEUMHHY YyCAOKH INTHH.

B Ta6n., 18 npuBeseHn! 3HAWEHHS Npede/ia YCAQRKM KAOMMHHTA, IO~
NyueHHble NPH HCMIAPEHWH H3 NMOP XHAKOCTeli pa3/iMuHOfi MONSPHOCTH.
AHa/mM3 gaHHEIX MO ycanKe KAO/MHUTA C PASIMYHBIMM KHAKOCTAMH NoKa—
3bHIBAET 38MeTHOe B/NSHWe K&K OMANeKTPHYeCKON INMpOHHIAeMOCTH XUa-—
KOCTH, T&K # NMOBEePXHOCTHOTC HaTsxemus. s rabn, 18 suguo, ur0 C
yBe/MYeHHOM OuOMeKTPHYECKON NPOHMLUAEMOCTH XHAKoCTel npegen ycai-
K# HEYKIOHHO yMeHEWaeTcs. [Ipg¥eM ocobenHO pesxoe yMeHbIUEHHE
yCAOKM NPOHCXOOHT NMPH H3MEHeHMH OuSeKTPHYUECKO# NpOHHHASeMOCTH
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Ta6auua 18

BausHue BHOA NMOPOBON XHAKOCTH M HauyajbHOM TEKCTYpHl Ha npege;n ycaaku
kaonunuta [ Ulpuoxapan, Pao, 1971]

KoajppHuHEHUT NOPHCTOCTH Ha
npegene ycamku
[nenex™ | Nunons~ NMorepx-
lMoporas xun- | puHieckast | Hetf Mo- ::z:‘::: ycanka ycanxa
KOCThb npoHH- MEHT, nocne yn-| noy opp-
uaeMoCTb | pebaft HHE, o6bI4HAR | noTHeHHSs Haxosolt
mmu/cM | yeromukal p . oBo
1,003 |hcxomuon
' o | TekcType
Krc/cm
I'excau 1,89 0,08 17,90 1,670 1,311 1,148
Tenran 1,92 0 19,80 1,700 1,427 1,211
YeToipexx10- 2,28 0 26,15 1,553 1,291 1,201
PHCTHIA yrnepon
Benauu 2,28 0 28,14 1,373 1,162 1,120
STHnauerat 6,02 1,81 23,15 1,055 1,001 1,009
AueToH 20,70 2,72 22,17 1,007 0,800 0,925
drHaoseit cnupr 2 4,30 1,68 21,9 1,081 0,950 0,899
MeTHRoBLIA 32,63 1,664 22,12 0,905 0,878 0,915
CIHPT
Bona 20,4 1,84 72,75 Q0,783 Q0,725 0,757

or 1,89 no 6,02, 3aTeM MHTEHCHBHOCTL YMEHBUICHHS €ycj HOCKONL—
ko ocnabesaer (puc. 49).

3aBHCHMOCTL Mpenesla ycaaXu OT BEMYMHBI NMOBEPXHOCTHOTO HATH-
XeHusl oKaanBaeTCfl cnoxuee. Tak gng paga XUAKOCTeR IeKcaB~rel=-
TaH-4epbIPEXXNOPHCTHIA yraepog M and pdaa STHU/AOBHA CHHPT=METHO-
BHIli CnUpT-aleTOH=-8THAALETAT HAGMONAETCE yBenHueHHe eycy © yBe-
MAYeHNeM NOBEpPXHOCTHOrO HATHXeHHd, & nnd poaobl HamopaeTcs Hawe
MeHblllee 3Ha%eHHe eycn. Ecma npocneauTh u3MeHeHHe €yc g B PEAY -
THIPEXXJIOPHCTHIt yraepoa-GeH3nn—-poaa, TO HabmonaeTcs 3aKOHOMep—
HOe yMeHbIlIeHHe npeaena ycaaku C POCTOM NOBEPXHOCTHOT'O HAaTXe—
HHE. DTa XpHMBad SBJSETCH TpegefbHOf /18 MCCAeHOBAHHBIX XHAKOCTEf.

Taxum o6pasoM, nnd XKUAKOCTeR C BEMMUMHON NOBEpXHOCTHOrO Ha=
THXeHus MeHblle 28 ouH/cM HaGmonaeTcs yBeJMuUeHMe npejena ycaa=-
KM C yBe/IHWeHHeM MOBEepXHOCTHOrO HaATAXeEHHMd, & O/ XHOAKOCTefA cC
BeMMYMHON NOBEPXHOCTHOIO HATSXKeHus Gosabie 28 OHH/cM Habmona=-
eTCH YMEHBllIeHHe ¢,., C POCTOM INIOBEpPXHOCTHOTO HATSXeHN. Ho-
C/IegHIO 3aKOHOMEPHOCTL MOXHO OOBACHHTL TeM, YTO C YBenHUeHHeM
NMOBepXHOCTHOIO HATSIXKEHHS BO3paAcTaeT Kamu/ugpHOe OabJ/ieHue, 1o Be=-
MMY¥He NpeBBIAlee CHAbI B3AHMOOeHCTBMS MeXay 4YacTauaMi H o6y-—
cnoB/MBalliee YIJAOTHEHWe TIMHE! NpH ycanke.,

Ho ecnm paccMmoTperh psin xuaxocTefl, npupexeHHBt B Tabn, 19,
TO YBHOHM, HTO NOBHUlleHWe NOBEPXHOCTHOIO HATHXKCHHA He NMPHBOAMT
K YBeHYOHWIO INIOTHOCTH I'MHBI NMpH ycadKe, 4TO MOXHO OGBSICHHTE
TONIBKO TeM, YTO B pe3yaALTaTe HHTOHCHBHOrO B3auMonelCTBHSA HACTHI
B XHAKOCTH C HU3KHM 3HAWEeHWeM OHUS/ISKTPHUeCKoff NpoHMnaeMocTH ¢op—
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Puc. 49, 3apucEMOoCTb KoabpuuHeHTa MOPHCTOCTH KAOMUHHTA Ha npepe—
ne ycaAkH OT OH3neKTpwdecKoft nmponumnaeMocTH (I) H NOBepxHOCTHOID

HaTxeHHs (2) noposofi xuakoctH (no manueim A, lipuaxapan u B. Pao,
1971)

MHpYeTCH BBICOKAS MPOYHOCTL Mexay dYacTtuuamu (BLICOKagt MPOYHOCTHL
CTPYKTYpHI), KOTOpaf NPOTHBOCTOMT BO3pacTalomeMy aeficTBHIO Kamui—
ngpHoro pnapnenns. Takum o6pasom, HH3KOe 3HaWeHHME OHA/IEKTPHYEC
Koff npoWHnaeMoCTH cpeabl CIOCOGCTBYET BOSHMKHOBEHMIO NPOYHBIX CTPYK—
TYpHBIX cpfideft MeXay uacTHuaAMH,

Ilpn HamuYMH B nopax I'/IMHACTOro TI'PYHTA XUAKOCTH C HHU3KOH -
3NeKTPHYeCKOl NMPOHHLAEMOCTHIO H HH3KMM AMNONLHBIM MOMEHTOM MeX=-
YACTH4HBIe CBA3H NPOSBNASIOTCH B MAKCUMANEHOR CTENeHH M BO3HHMKaeT
ycToftuupas BBICOKONOPHCTaS CTPYKTYPa C CPABHHUTENAEBHO HeGOABIIEM
KO/IMYeCTBOM INPOYHBIX KOHTAKTOB B efMHHLe ofbeMa. DTH MexXuac—
THYHBle CmAbl NMPeacTapadoT coboft CHMBI CHeN/IeHHd, CBA3LHIBAIOINe HYac—
THUH B MecTax uX kKoHTaxkToB. Ho cxener rpysra B nesioM He Harpy-
XeH, 4TO OOKA3HBAeTCH OTCYTCTBHeM yCaaKu npm CyGmuMaumm ObICTDO-
aaMopoxeHHo#t ramuel. Hanuume sTHx CHn cuemneHng Mexay dacThHna-—
MH He BHIGHIBAET YINIOTHEHNS OUCIEepPCHOR CHCTeMB! B HejiloM, HO obyc—
JIOBNMBAET NpPOSIB/IeHHe CH/I CONPOTHB/ICHUMS PA3pLIBY W COBHIY.

KpoMe aTHX cHA cluemieHHs Ha o6beM rpykra gefiCTByeT Kamun-
¥9pHOe [OaB/IeHHe, KOTOpoe NepegjaeTcs OT YacTHpbl K YACTHHE M BO3~
geficTByeT Ha BeChb o6neM rpynra, B KOTOPOM MMEETCH Boga B KAIU/i-
napHoM coctoaunu., CHmH cllellieHug MeXAy vacTdllaMyi, BOSHHKAIOIMe
B amondpHO#t KUAKOCTH, oSpaTHMml. Tak, ecnu ano¥pHAg KUAKOCTbL 3a-
MeHeHa Bopoft, unu gpyroff XuaKocThi0, TO ycaaka IpPyHTa TO BeNUUMHE
6mu3ka K ycaaKe C XUAKOCTBLIO 3aMeHHBUIefl anondpHYo; s KaoJHHH-
T@ C YeTHIPeXX/IOPHCTEIM YINeponoM €yc, = 1,29, nocne puiTeCHOHHS
H 3aMelleHus ero Bogoh eycp = 0,76. 310 MoXeT NPOU3OHTH TONEBKO
B CiydYae, €CIM B IPYHTAX C aNoaspHOf XUAKOCTEIO $OPMHDYIOTCH TO-
YeHHbIe KOHTAaKThI, JOCTYyNnHble ONnd MOJeKysn BoObl.

OcHosHEle (AKTOpHI,' oNpeaensiomue YyCaaKy rpyHToB. YcagKa rpyH=—
TOB 34BHCHT OT MX XHMHMKO=MMHEpPA/JLHOI'O COCTapd, CTPYKTYypsl H TeK-

crypHl. Brugime MusepanmHoro cocrapa Ha BenuuMKY YCAAKM BHIpaxe—
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TaGnuua 19

Brnughnue BHaa NopoBOfi KHAKOCTHM HA Npegen ycaAkH KaoARHUTA
[ Wpunxapan, Pao, 1971]

[usnexTpuyec-
XKupxocrb Kasi mocTOSH~ | |OBEPRHOCTHO® €ycn
HaTSXKeHue

Hasl
OTunopwilt crmpT 27,8 21,9 0,90
MerTunopnift cmpt 32,3 22,1 0,915
Aneron 21,5 22,2 0,925
Srtunanerar 6,0 23,2 1,01
Benasnx 2,3 28,1 1,12

eTCHl uepe3 KPHCTA/NIOXEMHIO NOBEPXHOCTH MMUHepalbHbIX YACTHN H MX
KpHCTanmMuecKkylo crpyKTypy (mompmxsaa mau HepasaBHramomascd KpHc=-
TaIMYeCKHe pelleTKH), & TaKXe Yepea OMCHePCHOCTb H HAYAJBHYIO IUIOT—
HocTh. [laHHBIe MO ycanKe INIHHHCTHIX PYHTOB paljiMYHOTO MHHEepalb-
HOTO cocTaBa NpuepeaeHH B Tabn, 20, U3 KoTopoli BHAHO, YUTO HaH-
MeHulMe 3HaveHus kxosdduumeHTa o6weMHofi ycamxu XapaKTepHH i
MOHTMOpMIONuTOREX Trvn ( By = 0,2-0,8) u Topda (8p = 0,4), a
ansd OpyruxX TMuMHUCTHIX MEHepanos iy mamensercs ot 2,2 go 3,1.
Beauwnna B;, 3aBrCHT OT CTPYKTYpH IpyHTA M BUAa CBA3M BJATH CO
CKeneToM rpyHrta, Tak, mia HronbvaThlX MHHEpA/OB = ramiyasura n
namsiropckura gp = 2,4-2,6, a m1a nnacTHHYaTHX YaCTHI KAONMHUTA
B CHApPOCHIOqH BV = 2,2-3,1. [Ina mnoxo OKpHCTAIM3OBAHHLIX YACTHU
KaonuuuTa W rmapocnoa By MoxeTr cmu3utecs ot 1,9-2,2 u r.n.Te-
XM 06pa30M, ¥WeM rugpodunbHee MuHepan (Bhiue €ro KpHCTAMNOXHMH=-
yecKas AKTHWBHOCTB), TE6M HHXe 3HAYCHHE By, HO YeM Kpymuee wac-
THIbl W BEIIE HX &rperdpoOBAHHOCTDL, TeM benuuuHa By Gonbwe.

Ona ramHUCTEIX MHHepanoB, HaXQOAUIMXCA B OQHHAKOBOM COCTOfi=
HUH, BenuunHa ycagku Gynoetr HamGonnluel g MORTMOPH/UVIOHMTOBHIX H
NanbirOpCKHTOBBIX I'AMH H HAHMEHbIlefi g KAOAMHATOBBIX M T'MAPOCIIO-
aucTeiX. [ng ravH, COCTOSINX H3 YACTHI HroONbLYATOro raburyca xa-
paKkTepHa cpaBHUTENEHO Oonbllag ycaaka, uTo OGBACHAETCH phIXJoff yna-
KOBKO}# Takux uactuy B oBpa3me.

Benuunua ycagky CAMHMCTHIX IOPOO B CHILHOfI CTENEHW 3ABHCHT OT
HaAvYankHOU MOPHCTOCTH-BNAXHOCTH: YeM Bhlle Ha4dalrHas IOPHC-
TocTb (BnaxHoCTh), TeM Gonbille ycanxa. Ha pnc. 50 mpupeneHsl pe-
3ynbTaTh onpegeneHus oGBeMHON ycagKH oA I'MHUCTHIX I'PYHTOB pas-
AMYHOrO COCTaBa M INOTHOCTH. Bemuuuna oGbeMHoOft ycanku 3aKOHO~
MEpHO yMeHbIllaeTCcsi C yMEeHBIIeHReM MOpHCTOCTH obpa3uop ’ Al obpas—
OB I'NYH C HapyIUIeHHOfi CTPYKTYPOil, a TakXe cO cinabbiMH CTPYXTYPHBIMH
CBASAMH H MOXeT OLITh BRIpPaXEHa MpOCTOl IMITUPUEECKOl 3aBHCHMOCTBIO!

by =en —ny , (6.12)

rae n - NOpPHCTOCTL IpyHTa; ¢ H ng - napaMeTpbl 3aBHCHMOCTH.
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Ta6auua 20

ﬂapaMe'rpu yCcanky rigHACTBHIX FpyHTOB pa3iudtHoro MHHepanbHOIO Cocrapa

Hauanp- O6bvem=— Tpenen Koagduusienr Ko sdbrutii=
Obpasen Haa)K Had yeanxu, MOPHCTOCTH T OBBEM=
BaX-~ canxa, Ha npeaene
HOCTh,% g(, * ycanki HOR ycamku
MOHTMOPUNNOHHTOBLIE 83~250 24-71 51-131 1,3-3,3 0,2-0,8
rAusl
Iuapocmona (uanat) 17-38 11-24 11-19 0,31-0,53  2,44-3,0
Ca-unmur 80 48 24,6 0,7 2,8
Ca=-unnurT opHeHTH= 70 41,4 26,7 0,76 3,0
POBAHHOM TEKCTYpht
Ca-HanuT xaoTH4ec- 70 44,1 24,8 0,68 3,1
KOH TeKCTypbl
Na =y4acoBpApcKas 34 22,3 14,6 0,54 1,9
ragHa (KaOnMHUT, IO~
pociioga, CMelaHo—-
clloixble MuHepansi)
Ca-4acoBbsipckag rauvHa 27,2 18,2 15,4 0,57 2,7
[Mansiropckut 93 31 51 1,2 2,4
Kaonnunroeble ramubt  9-56 8,2-23,2 5-35 0,13-0,7 2,2-2,9
Fannyasutoebie ragHE  33-50 17,4= 20.22 0,48-0,53 2,4-2,6
-31,3
Topd - - - - 0,36
MogpeRup#t cyrauHOK - - - - 1,8-2,1
J1écCcoBBIft CYrIHHOK 15,1 5,12 3,16 - 1,23
HeHapylleHHbIA
To Xe, HapyweHHON 21,84 20,08 3,61 - 1,45
CTPYKTYPHI
JléccoBbii TRWeNbIR 19,80 10,08 3,42 - 2,53
CYr7THHOK HeHapyIl€HHbIt
To e, HapyuweHHOR 32,94 41,7 3,39 - 2,64

CTPYKTYpB!

lipuMedaHne. B rabnuue npuBoasTCH NAHHBIE ClEAYOWHUX aBTOPOB: P [pima
{19671, E.Qncora [1962], B.B. Oxorura {1937}, A.B. /luikora (19541 B.H.Ana.
HbeBa [1964], /1.b. lNepenensckoro u B.M, AHaHesa [1973].

IlapaMeTp ¢ noKasbiBAET CKOPOCTE H3MeHeHMS OOGLOMHONi ycanoky
a8 TpYHTOB DAGNMYHOIG cocraBa. IlapaMeTp np npencraBiseT TO MHHH-
ManbHOe 3HaYWeHHe NMOPHCTOCTH, HUXKe KOTOpPOro B I'pYHTe ycaagka Npak=
THYeCKN He MNpPOsBAsAeTCR B MakpooGveMe. [lna rpyHTOB pasnmuHO#t auc—
NMEepPCHOCTH B XUMHKO-MHHOPANLHOI'O COCTaBa BeMUYHHA 7, MOXET H3-
MeHsTECs npumepHo ot 20 o 40%. HaMMenbllee aHauweHHe MHHEMANL-
HoOfi MOPHUCTOCTH I'pyHTa, NO CYWeECTBY paBHO# Npefeny ycankw, Symer
HaGmoRaTECA ¥y BHICOKOAHCHEpPCHEIX OpraHo=MuHepanksHbIX I'PyHTOB(HAA,
Topda, canponenu R T.M.), @ Haubonbillee = y rpy6OAMCREPCHHIX CKe=
NeTHLIX rpyHTOB.

Bnusuue HA ycaAKy NpoYMOCTH CTPYKTYpHBIX CBA3efi OKa3bl=
BaeTCHd OYeHb SHAUATENEHBIM ans N&ccoBkix nopond. Tak, naHupie H.A.[le~
Hucona [1956], B.Il. Ananrera [1964] no ycagke neCCOBMAHOIO Cyr=
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Puc. 50. 3aBacumMocTb O6beMHO| ycaaxH rinuHHCTBEX T'PYHTOB OT Ha-
qyanbHO® TOPHCTOCTH

1 = un Yepuoro mops (TFopekosa, 1958); 2,3 — wacoBnApCKas rid~
sa (Oxorun, 1937); 4,5 — neccobbili TsKenwifkt cYTVIHHOK HapyulenHOH
¥ HeHapyweHHOX CTPYKTYpHl cooTsercrhenHo (AnaHben, 1964), 6 -
rnuHa co ana Kacnuftckoro Mops (Komepuna, Oeopeuxas, 1965), 7 -
xem6puitckas TNuHa, 8 = MOpEHHBIf cyrnuHok, 9 - HEoKOMcCKas TIHHA,
10 = xaonuuur (Ulpugxapan, Pao, 1971), 11— Ca~unnar (Oncox, 1962)

AMHKa HapylleHHo# W HeHapylWlennofl CTPYKTYpHl nokKasbibalioT, 4TO ycan-—
Ka nacr B 3,6~5,8 pasa phile ycagnkum o6pa3pop C €CTECTBEHHBIMH
CTPYKTYPHEIMH CBS38MM NpPH OOSHAKOBOf HAuAnbHOX NMOPHCTOCTH WM
Bnaxuocty o6pasnor. Ho ong Monoabix raMuucTHIX OMIOXKEHW{t BIMSAHME
CTPYKTYPHBEIX CBg3ef{ Ha ycalKy INpH OTCYTCTBHH NPOYHOro neMeHTa Mo-
Ker OBITb m HecymecTBeHHEM (cM. pmc. 50, 1,21 5).

Bnusiuge CTPYKTYypHBIX cBsidell ua ycaaKy rpyuT@ OGBACHAETCH TeM,
YTO ©€CTeCTBeHHbie CTPYKTYpHEIe CBA3H MNPENAaTCTBYIOT YNJIOTHEHUIO IPYHe-
Ta Npm ycaaxe, torae Kak B macTe uacTHurl MoryT Gonee cBoGogHO ne-
peMelnaThCd OTHOCHTONBHO ApYr apyra m o6pasopsiBaTth Gonmee nnorTHbBIE
CTPYKTYPHI.

BenuunHa yCagky 3aBHCHT TaKXe OT comepXaw¥d B I'PYHTE T llH=
HHCTHIX ¥acCTHu: YeM Bhillle OUCHepCHOCTL MIHHHCTHIX r'pyHTOB, TeéM
6onbuie BelMYMHA ycafK# NPH NMPOYMX paBHBIX ycnoBHsx. Ho gna néc—
COBBIX I'PYHTOB HeHApYWeHHO# CTPYKTypwl, kak noxasan B.Il, Ananwesn
[1964], Takas 3aBHCHMOCTBL OTCYTCTBYET.
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Bausinne oGMeHHBIX KATHOHOB M KOHUEHTPALHH CoMell B NOPOBOM pAaCT—
Bope Ha BeJUYHHY yCaAKH OCYWEeCTB/ISeTcsd Yeped H3MeHeHHe TOJILUKHbI
cnost cBA3aHHOM BoAbl M HAYANBLHYI0 NOPUCTOCTh (BNaXHOCTE). MoHT-
MOPHIJIOHH TOBBIe [/IHHBI, HaChbllleHHbie HOHOM HATPMS HAM JUTHH, OGHA-
pyXuBaloT HaubOnbUYO YCAAKy, TAK KaK AN HMX XapakTepHa BeICOKas
ruapoduBHOCTL X BHICOKAs HavanbHasg BhaxHocTbk, [nd ruapocaioauc—
TBIX I'MIMH BEICOKaAs ycaaka GyneT TaKXKe XapakTepHa B ciyyae obmeH-
HOrO HaTpusl, HO NPH HANWuyuy B OOGMEHHOM KOMIJIeKCe 3THUX I'/IMH 06—
MEeHHOro Kanusd, Kanbuusl, a TaKKe TPeXBaleHTHbIX KaTHoHOB ycaaka Oy-
AeT MeHbUe,

Brnusude TekKCTYpB Ha ycaaky Moxer ObITh YCTAHOBAEHO NyTeM
CpapHeHHusl BeNMIMH yCaaku o6pa3loB rigHbl C pas3nMyHON HAYanbHON
Tekctypolt (Tabn, 21). Ua Tabnuubl BuaHO, YTO Haubonbwas ycaaka
raud HaGnionaeTcs B Clyd8e OpHEHTHPOBOYHOH TEKCTYpbl, Koraa d4ac—
THIB! PACTIONONEHb B OCHOBHOM INapa/uvlenbHO APYr APYry, & HauMeHb—
wag Habmoasercd ONs IMH C XAOTHYECKHM PACHONIOKEHHBIMH YacTHHAMH.

BnugHue MCXOOHOH TeKCTYpPBl IVIMH HA KOHEYHYIO BENHYMHY npeaena
YCanku ansd pacCMOTPEHHBIX I'/IHH, KAK BUAHO U3 NPUBEAeHHBIX AAHHBIX,
e npeppiitaer 5-10%. Orciona MoXHO caoenatb BBHIBOA, YTO AHH3OTPO-
nusl ycanku rimH, ofycnosnexuass HanM4dgeM OpPHEHTHPOBAHHBIX YacTHL,
Takxe Gyner HaxonuThbCs B npeaenax 5=10%,

B npouecce ycagku I'IMHHCTOrO I'PyHTa NPOMCXOAHUT H3MeHeHHe ero
CTPYK TYPHO-MeXaHH4eCKH X CBOHCTB, KOTOpOe BblpaxaeTcsl, C OAHO# cTO—~
POHBI, B YIJIOTHEHMM ¥ YNpPOYHeHMM IpPyHTa, & C APyro# — B paspyue-—
Huu rpydra (rpemnHooGpazoBaHue).

Ona o6pa3ucB M BHICYWUHBAEMBIX B MAIKOM pexume B nabopaTop-
HBIX yCNOBHSX pa3pylieHus He Habmopgaercs, & Nocie CTaOMH YIIOTHE-—
HuS 1O Mepe BHICHLI¥AHUS 06pa3ua NPOYHOCTHL NOBBILAETCH, NPenellbHoe
3HayeHHe ee NPH MHUHMMANLHOH BNAXHOCTH 38BHCHT OT MHUHEpPaNbHOIro
cocrapa M AOCTHraeT 3HAveHul, H3MepseMbIX NeCSTKaMy M HepBbIMU
cotHsmu Kunorpamm Ha 1 cm2 (puc. 51). YBenuueHue npoYHOCTH Ii—
HHCTOI'O T'PYHT2 B pe3y/bTaTe ero BHICYWUHBaHHUS M ycanku obycCrioBneHo
YONOTHeHHEeM X yAaleHueM BOoAbl M3 KOHTAKTOB MeXAy 4aCTHUAMH, a

Tabnuua 21
Bnuauue ucxonHo#t TeKCTyphl I'IMH HA BenuMHuHy npeaena ycankuy
Koaddunuerwr nopucTocTn Ha
npenene ycaakd Npd HCXofd- Ae
T'auHucTHIA HOR TeKCType op o
MUHepan Ae p
OpHEHTHPO- yea
BoyHON XA0TUYECKOH
KaonuuuT 0,725 0,757 0,032 4,4
Ca-unnur 0,702 0,768 0,066 9,4
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S z
Puc. 51. lpouyHocTb Ha £ necfew
OAHOOCHOE CXAaTHe 4Yaco-
BbAPCKONH [VIMHBI NOCTIE

ycagku (/) # Toche ymioT— /Zﬂ['
HEeHUSl BOfOHACHILEHHBIX
o6pasuoB (2) (no gaHHBIM 100

B.B. Oxoruna, 1937)

80
Puc. 52. 3aBucumMocTe rras
k03pPHUKEHTOB NOPHUCTOC—
TH KQOJIWHUTOBON TJ/IHHBI /
OT BQXHOCTH NpPH KOMIM- r
PECCHOHHOM YM/IOTHEeHUH
(I) wu ycanke (2-6) noc- 20 2
e ynIOTHeHWs naBleHHeM
0,5,10,20,60 krc/cm? . ) ,
COOTBETCTBEHHO 7 4z 4r g5 48 10 ¢
e
400
1200
1100
1000
4900
4800
4780 4 L 1 1 |
NRZ 20 s 40 50

£ M‘%

TaKxe KpHCT&ﬂMlS&HHeﬁ conelt Ha KOHTAKTax HacTtuu, BCneacTBHe Yero
HHTEHCHBHOCTE 3/1€KTPOCTATHYECKOro ¥ MOleKynspHoro B3auMonecTeHA
BO3pacTaeT, YTO H onpefeliseT yBelMveHHe INpoyHocTH. B pesynbra-
Te 3TOro MNPOYHOCTL I'NIMHUCTLHEIX TI'PYHTOB IOCHGe ycadky oKalbiBaeT-—
Cd 3HAYUTE/IbHO Bbille MNPOYHOCTH YNIOTHEHHBIX, HO BOAOHACHILEHHBIX
TPYyHTOB.

Be:mtma‘y MaKCHMalbHOI'0 Xanu/IApHOI'O NaBlleHusd Ha CKeleT I'PyH—
T8 MOXHO OnpeaeliTb nu6o HenocpeACTBeHHbIM 3aMepoM NpPH IOMOLI
MeCcno3, yCTAaHOB/IeHHbIX B I'DYHT, nubo CPaBHeHHeM 3HaYeHUA Koatq)u—
uHeHTa NOopuCTOCTH TPYHTa& nociie ycaakd C KOMIpeCCHOHHOH KPHBOIi.
iia puc. 52 npHBeneHb! 3aBHCHMOCTH A3MEHCHHH KOSGDHUHEHTA MO~
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Ta6nunua 22

PeaynbTartsl uccnenoBauug ycaaky IJiMH

O6beMuas ycanxa, % CropocTr Yycanku, %/cCyTKii OrHollie~
e Bnax- Koadii— [aBnexue
ﬂ::::::f Kospu- ocTaTO4HOH AT/AN H::“Ho_ HHeHT yCaakH no
O6pa3zeu :M UHEHT - Ha cTanHu ycnos NOPHCTOC= Kospbuunent | urreprio-
, nopHC=- o6was opMank~ | oCTaTo4~- | HOpManb- ymensie-| Hopmani- ro npene- T nocne QHHIOTPONHH | NAUHH,
xrc /CM2 TOCTH Has Has HOR YBenuueHHe 5 P na ycan= Kn 2
o6reMa Hile 001~ |Honycan=- | ycanl Kre/cMm
eMa KM
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Kaonuuuropas 0 1,35 17,5 17,5 2,5 0,90 0,048 - 1 22 1,086 1,57-1,0
5 1,04 12,0 12,0 3,0 0,85 0,040 - 1 0,97 1,48-1,0 12-14
10 0,97 10,0 10,0 4,0 0,72 0,058 - 1 0,93 1,40-1,0
20 0,90 8,0 8,0 4,5 0,43 0,058 - 1 0,92 2,20-1,0
60 0,74 2,5 2,5 5,5 0,20 0,088 - 1 0,86 1,60
TFannya3urtosas 10 1,18 18,0 18,0 - 1,58 0,08 0,08 1 24 0,80 1,60
60 0,86 4,0 4,0 - 0,40 0,12 0,15 - 0,74 1,55 60
MouT™MOpH - 0 2,66 116,0 114,0 2 1,70 0,10 0,15 1 22 0,69 1,2
noHuTORaAs 5 1,45 44 42 2 1,65 0,10 0,15 - 0,68 0,8
10 1,20 28 26 2 1,10 0,15 0,15 - 0,68 0,7 40-45
20 1,02 22 20 2 1,0 0,05 0,13 - 0,69 0,7
60 0,84 12 10 2 0,33 0,05 0,13 - 0,68 1,5
Fuapocnoaucras 0 1,47 50 47 3 1,13 - 0,10 - 0,74 1,10-2,0
5 1,00 22 19 3 1,06 - 0,10 1 23 64 0.85~1,7 60
10 0,90 18 18 3 0,88 - 0,08 - 62 C.5-1,4 80
20 0,78 11 8 3 0,66 - 0,08 - 615 0,7-1,0
60 0,64 5 2 3 0,62 - 0,03 - 595 1,0
[anbiropCK - 10 2,42 45 43 2 3,95 - - 1 49 1,39 0,80~-1,0 100
TOoBAS 80 1,75 20 18 2 0,66 0,25 0,25 - 1,41 0,86-4,0
NuaToMuT 10 1,0 26 24 2 0,85 - - 0,8 10 0,53 1,2-1,0 -
60 0,6 22 20 2 1,12 - - 0,54 0,27 1,6
TManeorexo- 10 0,80 8,5 7,0 1,5 0,72 0,034 0,4 0,4 13 0,67 0,5~1,0 20
Bas 60 0,55 2,3 0,7 1,5 0,70 0,034 - - 0,52 1,0
Heorenosas | 10 0,85 16,5 13,0 3,5 0,92 0,10 - 0,4 14 0,59 0,6-1,5 60
60 0,62 6,0 3 3,0 0,22 0,09 - - 0,51 0,6-1,7
Heorenosas 11 10 1,04 38 34 4 1,8 0,11 1,0 1 14 0,68 1,12.2,5 60
60 0,69 18 13 5 1,0 0,10 - - 0,63 1,0-3,0
Heorenoras 11 10 0,615 37 32,0 5 1,5 0,12 - 1 12 0,327 1,2-1,4 60
60 0,370 20 15,0 5 0,6 0,12 - - 0,330 1,14.2,0
YeTBepHUusnas 10 0,77 18,5 15,0 3,5 1,5 0,07 - 1 16 0,49 0,7-2,7 60
60 0,425 5,5 2,0 3,5 0,35 0,07 - - 0,445 4,5
102 103



Ta6nuna 22 (oxonuauue)

1 2 3 4 5 5} 7 8 9 10 11 12 13 14

XBanuiHcKas 10 0,60 20 17 3 1,55 0,045 - 1 13 0,37 1,0-2,0 60
60 0,40 5 2 3 0,80 0,045 - - 0,34 0,5-1,0

IOpckas 10 0,815 26,0 23,5 2,5 1,5 0,05 - 1 14 0,435 0,7-1,25 60
60 0,510 8,0 5,0 4,0 0,60 0,05 - - 0,390 1,1-1,3

Mopeunnitt 10 0,48 10 8,5 1,5 1,2 0,05 - 0,75 9 0,34 0,7-2,0 60
CYrMHOK 60 0,34 3 1,8 1,5 0,5 0,05 - - 0,30 2,0-2,5

PHCTOCTH KAOIMHMTOBON TJIMHBI NMpH ycaake W npn kommnpeccunl. Bup-
HO, 4TO CTaaHs HopManbHO# YCaOKH NpoTeKaeT TaK XKe, Kak W KoMi-
pPeCCHOHHO® YINIOTHEeHHe, MTO MoXeT ObITb TOMLKO NpH OelfCTBHM oaM—
HakoBBIX N0 pe/nuuHe cun. Ha ocHoBe aToro ¢akT™@ MOXHO OUEHHTH Be-
AMUMHY KalMANspHOT'O OaB/eHMS Ha CTaOWM HopMmanbHO# ycaoku, B
Tabn. 22 u Ha puc. 53 npuBeaeHbl HEKOTOPbIE AaHHbIE, NOKA3bIBAIO—
IMe, uTO AABJIeHHe YCAAKM B KOHue CTafuM HOpManbHOl ycaaku NOCTH—-
raer QecaTKoB KuinorpaMm Ha 1 cm2.

Bansguue yCaAkH B NPUPOAHBIX YCNOBHAX Ha GOPMHpPOBaHHE TOJMIIM
nepeynnoTHeHHLIX TVIMHHCTHIX Nopoa. Ycaaka TVIMHHCTBIX TIOpoa, Npo—
Hcxondmas B CyGaspanbHBEIX H CyGaKBalbHBIX YCOBHSX, NPHBOAHT K
$OpMHpPOBAHHMIO NEepeYILTIOTHeHHBIX INIMHHCTHIX Nopoa. Maccus nopoa, noa-
Beprumuiica ycaake, HMeeT MeHBUYID CXUMaeMOCThb H GOMLUY Npoy-
HOCTL, YeM Huxenexaume Gonee apeBHue cnou. TOWHOe yCTaHoBleHHe
MOIIHOCTH 3THX Cl0eB IepeyN/iCTHOHHBIX TINIMHHCTBIX NOpOA NpeacTabB-

HHOHA/bHO HMCNONL3OBAThL MX AN CTpouTenncTBa. CKAHAWHABCKHE WH—
KEeHephI-T'eOMOrH H3YyYM/H HeKOTOphble 38KOHOMEPHOCTH (GOPMHPOBAHHS H
¢uanko-MexaHnveckue cbolicTBa TaKMX NepPeyIJIOTHEHHBIX C/oeB H C
yCcrnexoM CTPOAT HA HHX COOPYKeHHs.

lMpuo6peTaeT 3HaueHHe onpeaefieHHe CTeNeHH NePeynnoTHeHMs Clof
nopoab! ans NPABHUILHOTO 3aNoXeHus ¢yHaaMmenTa coopyxenuit. OpHuMm
H3 ‘MeTOOOB YCTa&HOBNEHHS MOUIHOCTH ClIofi Nepeyfio THeHHOr'o I'pyHTa
fBIfgeTCs CPABHEHHE BenM<MH NpUpOAHOTO AaBrenus P M MakcuMani-
HOT'0, NpeAlleCTRYIOMero AaBiAeHAs ynioTHeHus P, onpejeneHsoro no
nepenoMy KOMIIPECCHOHHOH KpHBOH, MOCTPOGHHOM B KoopauHaTax e —lgP.
Ong nepeynNOTHEHHBIX CroeB raMHUcTOro rpysata Pe >Ph,, a ana Hop-
ManLHO YNAOTHeHHbX P, = P, H.Cumonc [1957) u ’lg.C. Kenun
[1965] nokasany, u4TO AN NOBepXHOCTHOR Tomus oTnoxennt P >Pnp°
Mpuuem paauuua Mexay P. n Pnp 6bina HaumGonuuie# Oad NMoBepXHOCT-
HoO#t TonumM OTNOXEeHHH, a C ray6uHo#t ymennbwanack. Ha ray6unax ot
6-9 no 15-18 M Pc=Pn . OTu Pay6uHB MOXHO CHHTATL 3a HHXKHIOWO
rpasnuy NPOHHKHOBEHHS YCaJOMHBIX IPOLECCOB B TOJMILY COBpEeMEeHHBbIX

1 OnwiTol BbiNoNHanucek P.U. [dumurpoBoft.
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FAMHUCTBIX OTVIOXKeHH# 3a nepuoa 10-20 THIC. NeT nocCle OTCTYNNe-
HHUS JleqHHKa,

Tomma ranH 6bl1a QOBONBHO OQHOPOAHON MO AMCNEPCHOCTH M MHHE-
panbHOMY COCTaBYy, HO BMaXHOCTh NOBePXHOCTHOU NepeynioTHeHHO# TOJ-
mwu 6nia HAXKe, ¥YeM Ha ray6uHe. Bo BCex cnyuasx Ha6miopanacb or—
HeTnuBada 3aBHCHMOCTb MeXAY B/IXHOCTBIO I'VIMHBI ¥ BeiuuuHoR P.:deM
MeHBille BaXHOCTh (Gonbille ycaaka), TeM Bhllle BelH4YHHA npeallecT-
Bylomero aabneHns ynnorHeunsa P.. Wa nausbix T.Kennn m H.CumMonca
BMOHO, YTO NPOUECCH! YCAAKH H CONPoBOXKAaKIHe HX NPOuEeCCH! BhIBET—
PUBAHNA OKa3bIBAIOT Ha NOBEPXHOCTHYIO TOMLY T'NIMH Bo3ae#CTBHe, npe—
Bocxondilee B 2-10 pas npuponHoe nabmenue. M3 srtoro cnepyer, 4To
AN NOBEPXHOCTHOH TOJIIM I'IMHUCTHIX I'PYHTOB MOIIHOCTHIO Ao 6-18 M
OTCYy TCTBYeT DABHOBECHe MeXAy AeHCTBYIOWMM NPHPOOHBM OaBleHHeM
H NOpPHUCTOCTBIO=BNAKHOCTBIO H YTO CBOMCTB& NOBEPXHOCTHOH TOJMILUM On=—
pedensloTCs B OCHOBHOM nepeyn/ioTHEHHeM TI'DYHTOB B pe3yabTaTe aei—
CTBHA NpPOUECCOB YCaaKH, aHareHe3da, HeMeHTAUHH H MHHepa/loo6pa3o-
BAHNK4A .

Baugune ycapgku radHMCTHIX I'DYHTOB Ha HX MeXaHM4eCKHe CBORCTBa
BHIpAXAaeTCs B 3aMeTHOM HaMeHeMHH HX aedopmupyemoctH., Tak, yc-
TAHOBNIEHO, YTO YCaaka XBANBIHCKHX I/IHH, CONpoBoOXAaeMasd noclnenyio-
WHM YB&XHEHMEM, NPHBOAKT K CYLIeCTBEHHOMY YBEIMYEHHIO CKUMae—
MOCTH riauH: Koa¢pdHLKHeHT YN/MOoTHeHHUd A/NA TAMHB eCTEeCTBeHHOU CTPyK—
TYPbl U BNaXHOCTH 2 9 = 0,038 cmz/xrc, a nocne ycagkm u HaGy-

xauug 0,088 CM2/KI‘C, T.e. CXKMUMaeMOCTb BO3poCna moyTd B 2,3 pa-—
3a. YeBenuyeHHEe CXHMaeMOCTH B Pe3y/lbTaTe YCAAKH H NoCieAyiollero
ana)KHeHHSl oSycnoanBaeTcst paapblBOM l'lpHpOl]Hblx IIeMeHTallHOHHBIX
CTPYKTYDHBIX CBA3ell M yBelHYeHHEeM NOPHUCTOCTH rjuH. STOT Npouecc
BeCpMa XapaKTepeH AN nepeyn/ioTHeHHbIX I'/IMH W OOBbIMHO nNpOSABIS—
eTCs npH BCKPBITHM I'MHH B KOT/IOB&HAX i BhleMKax.

[lpu ycapnke rpyHTa nosBASIOTCS TPeEUMHB B Pe3yNbTATe HepaBHO=—
MepHOT'o pacCnpeneneHHs BfarH M TeMnepaTypbl B TpyHTe. YcCaaka Brax-—
HOro I'IMHKCTOrO I'PYHTa nNpH paBHOMePHOM paclpepgefeHMH Brard H
TeMnepaTyphl SBnsercda ¢pu3nyeCcKMM CBOHCTBOM Tena IpH ynaneHuu H:3
Hero MHMAKOCTH M He BBISHIBAET KaKHX—aubO Pal3pmBOB ClIQLIHOCTH.
Ycanxa rpyiTa npH HepaBHOMePHOM pacCnpedeNieHHH BaXHOCTH H TOM=
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Puc. 53, Cpapnenue paBHOBeCHBX KO03POUUUEHTOB NOpUCTOCTH KaoOmu-
HHUTa (8} ¥ MOHTMOPWNIOHWTa (6} TIOC/Ie KOMNPeCCHH (]) H YCamKH (2}

nepaTypbl BHI3bIBaeT HEOQHOPOAHOe HampsiXeHHOe COCTOSIHHE, B PEe3Yilb-—
TaTe Yero NofIBAAIOTCS TpelMwmbl, [Ipn 3ToM B uUeHTpe TeNa BO3IHHKAIOT
cKumMamouwne, & Ha MOBEPXHOCTH — pacTATHBalUUe HanpAxeHus, Boa—
HMKaOlliie NMPH 3TOM MNepeMelleHus OTASNbHBIX GNOKoB mopoab! B3ap-
MoneCTBYIOT No KacaTenbHo#t opyr € ADYroM, H Ha TpaHHUax MX BO3-
HHKaeT Ka#iMa opHeHTHPOBaHHBIX YacCTHU.

ABneHne nokankHOr'o pa3d3pylieHns OT ACHCTBHA HanpsiXXeHU# Mbl Ha=
6nionaeM B Clydae BBICBIXaHHUS IJIMHBl B NPUPOAHBIX YC/OBHSX, T'Ae Ha-
6nionaeTcsa WenyuweHwe, T.e. OTAeleHMe C NMOBEPXHOCTH yellyex INIMHBI
H BO3HMKHOBE®HHe MNOJMTOHANBHOR CeTH TOBePXHOCTHBIX KAHHOBHMOHBIX
TPelluH,

B néccoBbIX nopofax € €CTeCTBeHHBIMUM CTPYKTYPHBIMH CBA3SMHM NPH
YCanke BO3HMKana MHKPOTPElMHOBA TOCTb, KoTOpas Obula Haubollee HH-
TEHCHBHO# NPH HANHYUM arperaToB K3 THAPOPHNBHLEIX AMHACTHIX MKHHe—
panos, Ho npn ycagxe o6paauop HapyllerHo# CTPYKTYpBl He Habmioga-—
NIOCh BO3HUKHOBEHHS BHYTpeHHel MUKpPOTPRIIHHOBATOCTH,

HaMeneHre cejficMoanekTpuyeCckoro alekTa BTOpOro poga B INH—
HUCTBIX I'pPyHTax B npollecCe MXx ycafakd., OgHOBpPEeMeHHO C YNAIOTHe—
HMeM T'NMYHACTOrO I'PyHTa NpU ycaoke H3MeHseTCH HMHTEHCHBHOCTL B3a—
HMoge#cTBUS YacTHU APYD C APYroM, B Pe3ynbraTe yero I'PyHT yn-
poutsierca. C Henkio nosHaHus ¢pUaH4YeCKOR CYIIHOCTH NPOUECCOB MPOHC—
XOASUIMX NMPH ycaoke TINIMHMCTBIX T'PYHTOB, 6bUIO H3yyeHO H3MeHeHHe
ceficMoanekTpHueckoro addekra npu BHICHIXaHMH IJAHHUCTHIX TDYHTOB.

IMon ceficMoanekTpuyeckuM addpexTOM CneyeT NOHMMATL BOSHHK—
HOBeHle PASHOCTH NOTEHUHMANIOB MeXAY ABYMs COCeqHMMH TOYKaMM BO
BNaXHo# ropHoft nopoae HpH NpPoxoxaeHHH ynpyroft sosaxwl. Bnepebie
celicMoaneKTpuueckult appeKT ropHbIX nopon 6bu1 obHapyxen A.l'.MiBa~
noebiM [1939, 1940] npu npoeeneHud BapLIBOB B riole M HadBaH MM
ceficMoanekTpuieckuM apdekToM BTOporo poaa E. B nanbHefimeM cefi—
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cMoaddekT 6bl1 HodydeH B naGopaTOpuu Ha ofpasuax CKalbHBIX I'OPHBIX
nopon. CeficMoaddekT HIyHancs Takke ANd Pa3/UYHBIX MOHOMHMHEpaNb—
HBIX, MOHOMOHHBIX W TNOJHMHHEPANbHbIX TIMHICTBIX MPYHTOB B INpouec—
ce ux ycanku [3uanrnpos, Yxao llas~Canb, 1965].

Hna nccnepoBaHns SNEeKTPHHeCKHX 3I3apsaoB B I'pyHTax 6bil MC-
NONBL30BaH YNbTpa3pykoBoft ceftcMockon. KpaTkoBpeMenHbit snekTpu-
YyeCKHt HUMNynsC, BblpaGoTanHbif 6/10KOM IeHepaTOPOB, NOCTYNan Ha
nLe3oaa TWMK-U3MydaTelb ynpyrux konebaumit, Co3panHbit nbesonar—
YHUKOM YNPYTHR HMIYyAbC Yepe3 aKyCTHYeCKYIO 3agepXKy pacnpocTtpa—
HAncs B obpa3el INIMHMCTONO T'PYHTA M Bo36yxaan B HeM CelcMOaNeKT—
pudeckue Konebanug, ITH aneKTpuyecKue Konebanus uepe3 SneKTpo—
AObl NOAABaMCH Ha YCHIMTENH cefCMoOCKona M (UKCHpOBANHChL HA 3K—
paHe 3NeKTPOHHO=Ty4YeBolt TPYy6kn. [Ibesonanyuaten, 6bU1 H3roTOBNEH
3 KpHcTamla cerHerobo#t conmu 45-x cpesa B Buae KyOMKa pa3Me=—
poM 2x 2 X2 cM c ocHoBHO# 4YacToToit 60 X[ M 3akmoyYeH B MeTan-
nu4eckyio oboltMy. AKyCTHYeCKas 3ajepxKa IpeacTaBisna IeKCHraaco-
Bbilt yHAMHApP nMaMeTpoM 3 CM, BBICOTOR 6 CM M NPUMEHANacL AN Mo
nydeHus Gonee HeTKOro Nepeoro BCTYNNEHHS SNeKTpHYecKoro Koneba-
HMS ¥ A9 H3ONAUMH 06pasua OT SMEeKTPHYECKOTO HanpskKeHHs, Noaapa—
€MOr0 Ha KpHCTall ceTHeToBol CoiM. Xopoum#t aKyCTHYeCKH#t KOHTAKT
MexXay Nbe3oH3NMyyaTeNneM H aKyCTHYeCKON 3afepXKol foCTHrancs mno-
CpeaCTBOM KaCTOPOBOT'O Machna.

SnekTpoabkl HaAXOAMMUCH Ha Topuax obpasua. Huxuuit cranuoneebift
BNEeKTPOA NPHKpPENnsics K aKycTHdeCKolt aanepxKe, BepXHHMH sneKTpoa
n3 MeaHoit ¢OARrM NpHKIeHBalCsd K pe3uHoBOH mnacTuike KineeM HBdP=2,
a pe3uHoBas INIACTUHKA NPUMKPENfAnack K rpy3y, NpuKiagbiBaeMoMy K
o6paslly ANs QOCTHXEeHHs Jy4lllero KOHTaKTa MeXay 3/MeKTpoaaMu H ob-
pasuoM.,

Hceenenopanns npoBOAMNNCH Ha cChneuHanbHo CHOpPMOBAHHBIX T'pYH-—
TOBBIX UH/HHAPaAX BhICOTOH M auameTpoM 2,5 cMm, O6pasubl roToOBH-
auch cnepylowuM o6pa3oM. 'PYHT paaMenbyancss U BBICYLIMBAJCS [0 BO3w=
AYWHO—CYXOro COCTOSHMS, 3aTeM pacTupancs B dappopoeoit cTynke no
YacTHn pasMepoM Menbile 1 MM, K pasMmenbueHHoMy T'pyHTY no6apB—
nfnach AMCTHIUMpPOBaAHHAaS Bofa RO IOJHOrO ero yBnaxueHud, [Nomyden—
Had TpYHTOBas Macca NOPHHAMH 3aknaabiBajsack B npecc-popMy, CTeH—
K KOTOpOR mnpeaBapHTe/IbHO CMA3BIBANUCH Base/MHOM, T'de YIUVIO THANACh
nasneineM 40 krc/cMmM< B Teyenune 5 Mun., ChopMoBaHHBIR UMAMHAD BBl
AaBNUBAJICS M3 NpecC—PopMbl M NPOHSBOAMAOCH BHIDABHUBAHHE TOPLOB.
BrnaxHocTb of6pasuos 6blla 6AM3Ka K NOJHON BAATOeMKOCTH.

IMepBoHaYanbHO MSMepeHHS NPOM3BOAWINCHL OAB& pasda B AeHb, 3a-
TeM, no Mepe BBICBIXaHHS 06pasuyoB, YMCA0 3aMepoB YMeHnuanock, B
npouecce HCNblTaHuit NS Kaxgoro obpasua 6bio nonydeHo 13-18 auna-
yeHu#t appekTa npH pa3AMHHOR BNAMHOCTH: HaUMHAS OT MaKCHManbHoR
BNAXHOCTH, NpHMepHO paBHoOR Hnu Conblieff npenena pacCKaThlBaHMS W
KOHYas BOSAYWHO=CYXMM H a6CO/MIOTHO~CYXHM COCTOSIHHEM,

KonuyecTBeHHass oueHKA BenuuuHbl adpdeKTa NPOBOAMIACH 10 NPAMO=—
My H3MepeHHIO Ha dKpaHe DNIeKTPOHHO-/y4eBo# TPYOKH MaKCHMAaibHON
Be/HYMHBl aMIVIETYyabl SNEeKTpUYeCcKnx KoneGaunll. Benuuuna addekra ne-
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pecuuTaHHas Tno rfamyupoBOYHBIM KpHBBIM, BLIPAKANACE B MHKpO-
BOJIbTAax.

Ilpu naMepeHusgx ocoGoe BHMMaHHe O6GpaliafioCh Ha TNapanienbHOCTD
Topuos obpa3ua W POBHOCThL WX INOBEPXHOCTH, OTCYTCTBHE TPEWMH NPH
ycanke, HanMdMe XOpollero KOHTaKTa 3/eKTpoaoB C ofpas3uoM H T.4.
[Tpu ctporoM coGuioNeHWH BTHUX YCAOBHH NOBTOPHEIE H3MEPEeHHS NMOKa-—
3bIBA/IM XOPOWYIO0 CXOAUMOCTD.

Ina uccnepoBanus GbiM BIATH MPYHTH! pal3lMYyHOrO MuHepanBHOrO
cocTaBa H AHCHEPCHOCTH: KAK coaepxallHe NPHUPOAHBIE NMOIMOLIEHHbIe
KATHOHBl, TAK H MCKYCCTBEHHO HAaCHIIEHHble PA3HYHBIMH KaTHOHAMK
(Na, K, 1, Ca, Mg, A).

Hccnenopanue ceficMoanekTpuyeckoro apbekra 3akniodanoCb B BO3—
6YXIeHNH B I'PYHTOBOM ob6paldue y/bTpPa3BYKOBHIX KoneGaHH# HacToOTOH
60 k['u ¥ CHATHH C TOPUOB BO3HHKaloWweH NpH STOM DPA3HOCTH MNMOTEH-
unafiop. Dblna u3yyeHa 3aBHCHMOCTBb CeliCMoaneKTpudeckoro adpdekra
OT B/I&XHOCTH, MHHEpaNbHOIO COCTaB& I'DYHTOB, AMCNEPCHOCTH H COC-
TaBa OOMeHHbIX KaTHOHOB.

Wa puc, 54 puaHO, 4TO celicMOaNleKTpHYeCcKu#i ahPeXKT B OAMCHEpPCHLIX
rpyHTaX 3aBHCHT OT BJIaXHOCTH: C YBelIMMeHHeM BIIaXHOCTH HabmonaeT—
cfl OYeHb Pe3Koe BO3pACTaHHe 3TOro sbpekTa, KOTOpHIM, NOCTHIHYB
MaKCHMyMa INpH BHAXHOCTH, paBHO# TMI'DOCKONHYeCKON MMM MaKCHMaIb—
HO# THrpocKonHyeckohr (B 3aBHCHMOCTH OT NpHpoab! M'DYHTa), HayHHaET
YMeHbWAaTbCa W NMpUOAUXKaeTca K HYMO NpH BlIaXHOCTH, XapaKTepHo#t
OIS MaCTHYECKO# KOHCHCTEHUMH TIPYHTA,

Wa npupedeHHbIX OAHHBIX cllenyeT, 4TO CeHCMOaneKTpudeckuit addekT
CBfI3aGH C NpPUCYTCTBHeM B I'PyHTe cCBf3aHHO# Bonkl, CBA3aHHasg Bona
NOJIHOCTBIO KOMIIEHCHPYeT NOBepXHOCTHBI 3/eKTpHieCKul 3apan MHHe—
pallbHBIX 4aCTHH, M NepeMelleHHe XUOKOH cocTabisiomel OTHOCHTEeNLHO
TBepaol cocTapidiomell rpyHTa, NpoHCXoAdilee NpH YNbTPa3BYKOBBIX
KoneGaHNAX, NpHBOAHMT K 0Opas’oBaHMio HaWGONbLIEro 3/ieKTpHdecKoro
NMoTeHuHuana, YseldieHde BaXHOCTH B I'DYHTE CBepX CBSI3aHHON BOALI
He BAMgeT Ha BelMH4YMHY 3(¢eKTa B MOpPHBEIX nMOponax C XKeCTKHMH KpHC-
TaNNM4yeCKHMK CBA3d4MH, HO B AHCIEPCHBIX I'PYHTaX C BONHO-KO/IOMO-
HbIMH CBS3§MH YBe/lHYeHHEe BIIaXHOCTH NPHBOAHMT K YMEHLIUeHHIO CBA3~—
HOCTH I'DYHT&, YTO BefeT K yMEHLIIEHHIO aMININTYONh B3aHMHOrO cCMe-
HWeHUs XUOKOH M TBepnoli COCTaBNAIOIMX TI'DYHTa& NpH YAbTPa3BYKOBHIX
Ko/leGannsgXx H, cllefOBATeNbHO, K YMEHBIUeHHIO celCMOalleKTpHYeCKoro
noTeHuMana,

Kak uapecTHO, ceficMOaneKTphuecku#t apdeKT B IOpHBIX Nopoaax
O6BACHIETCH HalMuMeM Ha I'paHMue TBepao# H XKHAKOH COCTaBNsSIOLINX
ABOKHOrO aneKkTpuyeckoro cnos [ Gpenkens, 1944]. lpu yneTpaasyko—
BbIX KonebBanuax o6pas3ua rpyHTa NOPOBOfi pacTBOpP, Ha KOTOpPLI NpHXO-
AMTCH BHeIUlHAd YaCTh ABONHOCO 3/IeKTpHYeCKOro Clos, OTCTA€T B CHNY
HHepuUMH OT CKelleTa I'pPYHTa, YTO M NMPHUBOAMT K BOIHHKHOBEHHIO pasHoc-
TH NOTeHuHasoB, [lNd I'pYHTOB CO clnabbIMH MeX4aCTUYHBIMH CBA3MHU
TpH BBLICOKOH B/IAXHOCTH MHHepallbHas YA4CTb I'PYHTa He MOXeT Kojle-
6aTbca KaK efMHOe lelloe B CHIIY yMeHblieHMs CBa3HUCTH H CXeleT
rpyHia OyneT kKonebaTbCs COBMECTHO C Xuako#t cocrapnsioweil, 4To
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npYBener, B KOHeYHOM cYeTe, K NaneHqio pasHOCTH noTeHuuanos, [lo-
AaTOMY B CYCNEH3HH CeHCMOa/NeKTpHYeCKHH moTeHuuasn GyneT uUMeThb Ha—~
HMEHBWYIO Be/HYHHY,

Kpove Toro, ua puc,54 BHAHO, 4TO XapakTep SABHCHMOCTH CEHCMO-
AMEeKTpUYeCKOoro apbeKkTa OT BIAXHOCTH I'PYHTOB palildueH Ml T'PYHTOB
paanuyHOM OMCHepcHocTH, [lng rpyGonHCHepCHBIX I'PYHTOB THNA MOPCH-
HOTO CYr/IMHKa MaKCHMallbHOe 3HadeHHe adxpekTa NMposdBlgeTcsa B O4eHb
Y3KOM NManas’soHe BNaXHOCTH, a N/ BbICOKOAMCHEpPCHBIX IuH (GeuTo—
HAT ¥ KAOJMHHMT) MaKcHMallbHOe 3HayeHHe adpdekTa Habmopaercs B
3Ha4YuTeNbHO GoNblieM OQHANA30He BNaXHOCTH, JTO CBA34HO, NO HalleMy
MHEHHI0, C TeM, YTO B I'PyOOMMCIIepCHBIX I'PYHTax HeGonblloe H3aMele-
HHe BllaXHOCTH NPH ycankKe NPUBOAMT K Gollee pe3aKoMy YMEHBUEHHIO
CBSI3HOCTH, 4Y€M B TOHKOAMCIIEPCHBIX INIHHaX.

KpuBbie 3aBHCHMOCTH CelicMOa/leKTpyueckoro addekTa riidHHCTHIX
CPYHTOB OT BNAXHOCTH NpPH ycagke MMeloT XxapakTepHyio dopmy (cm.
puc. D4 ), 4TO NMO3BO/AET CBA3aTh ceHcMoaneKkTpuuyeckui sdppext c
pa3n¥iHbBIMH KaTeropHsMH BOfAbl, HHTEHCHBHOCTLIO €e CBA3W M XapakKTe-—
poM paclpefefleHHsl NO HOBEPXHOCTH 4acTHI.

Ang rAMHHECTHIX CPYHTOB pa3fMYHOIO MHHepPallbHOrO COCTaBa M QHC—
NMEePCHOCTH MOXHO BbIAENHTE TPH XapaKTepPHbIX KPHBBIX 38BHCHMOCTH
KW mpu ycanke: 1) anga MOMTMOPMINIOHHTOBBIX I'NIMH XapaKTepHa KpH—
Bag C MGKCHMYMOM B QHaNa3oHe BlIaXHOCTH IPHMEpPHO OT CUIPOCKOIIM—
YeCKOll BAAXHOCTH A0 MAKCHMANBHON CHrpOCKONHYEecKOH BlaXHOCTH; 2 )
aNg KaoNMHHTa XapaKTepeH ABYXCTYNeHYaTblil npodHAb KPHBOH: NHepBbIi
MaKCHMYM HabGMionaeTcd npH BlaXHOCTH, NPHMepuHO PaBHOH MakcuMalb—
HOMt MOJIEKYNSApHOR BNAroeMKOCTH, BTOpoft (MeHbwHE) MakcHMyM - B
nUManas’oHe BllaXHOCTelft OT MaKCHMalbHOR rurpockonugroctd Ao 2 Wy -
3) ang ocTalbHBIX MCC/IeNOBAHHBIX CIIMHMCTHIX CPYHTOB XapakTepHa OCT-
POBEepIUMHHAA KpHBas C MaKCHManbHbiM 3HayeHHeM adpeKTa upMMepHO
B QuanasoHe BilaxHocrtelt ot (2-3) Wl, no Wy,

JTH naHHbIe NO3BOMAIOT OUEHHTb MHTEHCHBHOCTB CBA3H pPa3/IMYHBIX
KaTeropuit BOAbl C NMOBEPXHOCTBIO MHHEpallbHbIX Y4CTHI H BbICKa3aThb
NMpennosioXeHHe O xapakTepe paciipenefeHHs MOJeKy/l BOAbI Ha HOBEPX-
HOCTH 4aCTHU TNpH Pa3/IHYHOM KO/IH4eCTBe BOAbl B TPEXKOMIOHEHTHOM
I'pyHTe,

MaxkcuMmanbHbll ceiicMoanekTpuieckuit spbekT nposaBnseTcd npH Ha-—
iy o6onodex BONALI Ha NMOBEPXHOCTH YacTHU, RONyCcKawolwelt gocTrarou-
Hoe pa3BuTHe aMddy3HOro cfiod B pe3yilbTaTe AHCCOUHAUKHH KaTHOHOE,
PaapbiBbl B CIMIOWHOCTH OGONOYKM CBA3AHHOH BOALI HA NOBEPXHOCTH
4acTUU NPUBOAMT K NafeHMio celCMOaleKTpuyeCKoro spdexkta, Y MOHT-
MODHW/IZIOHUTOBBLIX I'MIMH pas3phHB CHOIWHOCTH OGOMOYKH 1pPOYHOCBA3aHHOMN
BOABl HabGMoNaeTCa NPH BNaXHOCTAX, MEHBIUMX rUrPOCKOMHYECKOH# Brax-
HOCTH, Y KAOJIHHHTa — 1pH BNaXHOCTH, MeHbluiell MakcUMallbHOH CHI'po—
CKONMKYHOCTH, Y APYrHX INIMHACTHIX MPYHTOB B AHaNa30He BIaXHOCTel oT
(2“3)Wr no W'

Y MOMTMOPHANOHMTOBBIX IMIMH He CYyWeCTBYeT Pe3KOro nepexona
MeXNy Da’aNMYHBIMH KaTeropHsSMH BONbl, OUEHHBAEMbIMH BeHYHHAMH CUr-
pockonu4eckol, MakcHMalbHOR rHrpoCKONNYeCKOR H MaKcHMalIbHOR MO-
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NeKylsapHOl  BJAXHOCTH: CBA3b MO/IEKY/i BOQb! C NOBEPXHOCTLIO MHHe-
pafbHBIX HACTHU NPH 3THX 3HAYEHHAX BIIAXHOCTH XApPaKTepH3yeTCs
6NM3KMMK BellMdHHaMu,

[lns Kao/MHHTa XapaKTepeH QOCTATOYHO Pe3KHii mepexog MeXay pas-—
MMYHLIME KATErOPHSMH CBS34HHOR BoObli: OT ClaboCBA3A&HHOM, MAKCH—
MankHas Be/MiMHa KOTOpol NpYMEepHO paBHA MAaKCHMAIILHON MoleKynsp—
HOl B/IArOEMKOCTH, RO MPOYHOCBA3AHHOH, NMOKpbiBaouell BCO HOBepx—
HOCTB YacTHU M NPUMepHO pDapBHOR er.

HaurHas ¢ onpefe/ieHHOH B/IAXHOCTH MOMXHO TOBOPHTL O HA/IMYHH
TBepPAbIX KOHTAKTOB W HEenoCPeACTBEHHOI'O B3aHMONelCTBUN MeXAy 4ac-
THUAMH, NOCKONLKY CIJIOWHOCTE BOQHOW 0GONOYKH BOKPYT 4acTHU Hapy-
weHa, ATHM OGBACHAETCH ped3Koe YBellMueHHe NpOYHOCTH B ONLITAX HA
OQHOOCHOE pa31aBiMBAHHe NO/ydeHHOe Ha o6pasunax MOHTMOPHIIIOHH—
TOBOR M KAO/MHMTOBOR TIMH B npouecce MX BuicywdpaHHs | KynpHua,
Cepreeea, 1959/,

Bemmyuua ceficMO afleKTpHY €CKOTo appeKTa MAllo IaBHCHT OT AUCTIEpC—
HOCTH HCCefOBaHHLIX PYHTOB M 3HAYEHHNA F 6yQyT NpUMepHO OQMHAa—
kopbrMH ( oT 1000 mo 1350 MkB) gns Takux PasnuyHpIX CPYHTOB
K&K N1eCCOBHAHbIe CYINIHHKM M GEeHTOHHTOBAR rndHA., [l I'PyHTOB MO—
PEHHOrO NPOMCXOMAEHHA H A/ KAOJMHHTOBON riIMHEI BellMYMHa cellcMo—
afleKTpuyeckoro addekTa OKasanachL 3HaYMTelbHo Gonbwelt (1800~
2400 MkB), yeMm agns ocTalbHBEIX rpyHTOB, Takas pasHuua ceficMo-
anekTprieckoro aphekTa MoXeT GbiTh OGBLACHEHA TOINBKO pal3/HYHOR
NIOTHOCTLIO NMOBEPXHOCTHHIX 3/1eKTPHYEeCKHX 38pAQ0B CPYHTOB, Clioco6-
HBIX TPOSIBISITLCA NpH KOoNeGaHHAX CHCTeMbl. Y KAONHHHTA H MOPEHHBIX
T'PYHTOB IIOTHOCTL NMOBEPXHOCTHHIX 34pPANOB, NO—BHAMMOMY, NPHMCPHO
B OBa pa3a Bblue, YeM y GEeHTOHHTA: Yy KAO/IMHHTa 34 cY4eT ocobeH—
HOCTel KpUCTa/llIiieCKOro CTpOeHHs, & Y MOpeHbl 6larogaps HalH4uio
B COCTaBe T/IMHHCTON (pakudy KAO/IMHHTA M THAPATA OKHCH XKeleaa,
NoKphIBawlle#l NOBEPXHOCTL 6ollee KPYNHEIX HAaCTHI.

[ANR McchenoBaHMN BIIMSAHHN COCTaBA OGMEHHBIX KATHOHOB Ha celicMo-
anekTprdeckuit apdheKT 6biTM HIYyHUeHH ABA PA3AHYHLIX MHHepalbHbIX
THNA TPYHTOB: MOHTMOPH/IJIOHHTOBAS [/IHHA ¥ MOPEHHAN CHAPOCNIORHCTO-
KQONMHHTOBAA TMHa, MakCHMAallbHbie 3HAYeHHsl CelicMOalleKTpHYecKoro
apdekTa [ QNS I'MH, HACHIULIEHHBIX pas/iM4HbBIMM KATHOHAMHM, upHBege—
Hul B Tabn, 23. Kak BHAHO, Q/IA HCClIeQOBAHHLIX PYHTOB YG6niBaHHe
Be/IMYHHBI celicMOanekTpudeckoro shthekra npoucxomuio no pagy (> Al~
>Mg>Ca~K>Na. TlonydeHHEI!t PAR H3MEHEHUS| BeMMMHMHE! [, QNS pasiuy-~
HBbIX NOTVIOIIEHMBIX KATHOHOB B oflieM coBnaj&eT C pPsAoM, No KOTOpO-—
My NpPOMCXOQHMT YOLIBAHHe BeNMYHHEI COPOUMH BOANHOTO napa TNIMHAMH
npd OTHOCHTeNBHHIX BIAXHOCTAX, Menbuwux 0,75 |[Poge, 1952].0n-
HO M3 OOGBACHEeHHMH TAKOro pasiydud B NOTIOUWEHMH BOASHLIX NapoB
TPYHTAMH, HACHIHEHHBIMH DPas3/IMYMBIMH KATHOHAMH, 34K/I0YAeTCH B pas—
MMYHOR rHApaTauvH KATHOHOB,

CellcmoanekTpuieckult sdpdekT rimH, HACHIUEHHEIX Pa3/MYHBIMH Ka—
THOHAMH, COOTBETCTBYET CTENeHH rugpaTtalsy o6MeHHEIX KATHOHOB.
OnRHAKO rIMHEI, HACHIIEHHBIE HOHOM BOOOpPOL&, OAlOT BeNMYMHE E, 3Ha~
YUTEeNBHO MNMpeBHIAIOLMEe Te Xe Be/IMYHMHBLI A/ TMHH, HACHIUIeHHBIX TPeX—

111



Ta6nuuma 23

MakcumanepHbie 3sa4eHns ceicMo~nexTpudeckoro adpekTa B rpyHTax, HacbilieHHBIX
pa3THYHBIME KATHOHAMH

CelicmoanekTpuieckuit  asdpdexT, MKB
Tpynr -
Al Ca Mg H K Na HCXORHEIR
BeHTOHHT 1400 1100 1300 1800 1030 1025 1180
Mopena 2900 2500 2900 3400 - 2200 1820

H OBYXBA/EHTHBIMH KaTHOHAMH, HEeCMOTpPHA Ha To 4YTO Boaopoa obnapaet
HUYTOXHON rUapaTauHoHHoil crnocobuocTeio {ogHa MoNekyna Boab HA
oauH uou Bopopona). fMogobHbii spbekT BAUANUS 06MeHHOro BoAopoOaA
MOXHO OOGBACHUTB TeM, YTO MOM BOOOPOAA BHI3HIBACT IHAUUTEBHYIO
ancop6UHOHMYIO aKTHBAUHMIO I/IMH B pe3ylsTaTe €e YacTUYlloro pac—
Teopeuus | Komapor, Epmonenko, Dapnamos, 1961) u obpa3opanusi
Ha NOBEepXHOCTH rUAPATOB OKHUC/IOB XKelle3a M alloMUHHA.

Ua npuBepeuunix B Ta6n. 23 gaMHbIX MOXKHO CaellaTh BLIBOA, YTO
Benuuuna ceficMOaeKTpUdeCKoro addekTa B 3HAYUTENLUOR CTeNeHu
onpependercd npupoaoft noriouleuusx kaTuouos, ITO yKasniBaeT Ha
To, 4TO ceficMoanekTpuieckult adbekT onpepensieTcd npupono#t nosepx-—
HOCTH MHHEpa/bHbIX YaCTHI U 38BUCMT OT COCTAaBA H KOHUECHTpAUUH
cofleit B paBHOBECHOM pacTBOpe.

Hcxoast u3 ckasauuoro Bhille MOXHO CAeaTh CAEAYoWUe BHIBOALI.

1. CeilcmoanekTpHueCkuil adheKT B AUCHEPCHBIX I'PYHTAX H3MeHAeT—
ca or 1000 ao 2400 MkB. Bennuuuna >dibekra 3aBMCUT OT BlaXHOC-
TH TpyHTa ¥ gocTuraetr Haubojbuwero 3uadyeHus Npu nojHo#k KoMiedca-
UUU NOBEPXHOCTHBIX INeKTPHYeCKUX 3apsaoB I'PYHTOBBIX YACTHIU.

2. NMonyyeuuas 3aBUCUMOCTL cellcMoOaNekTpuueckoro s>¢pbekra ot
BJIAXHOCTH I'DYHTOB MoXeT 6bLiTh MCNOJb30BaHa Of OlpCAC/elHs Co-
aepXauus B I'pyMTe npo4HOCBS3auqoil BoAbl KakK BOAH, NOJIOCTBLIO
KoMneHcupyiomwel noBepXHOCTHBIE /eKTpUYEeCKUE 3apsifibl IPYHTOBBIX
YacTHI W NOKpbiBauiefi X CIVIOWHLIM ClOoeM.

3. CocraB o6MeHHBIX KATHOHOB OKA3bBaeT 3IHAYUTENbHOC BiMAHUe
Ha BeNMYUHY CelicMosfeKTpHyeckoro sidekTa.



I'nmaBa 7

YIUVIOTHEHHUE TI''IMHUCTBIX I'PYHTOB
IIPU CUHEPE3UCE, OCMOCE, BOAOIIOHNXEHNY,
BAKYYMHUPOBAHUHN U JJEKTPOOCMOCE

YniorHeHHe IIIMHUCTBIX IPYHTOB NpH KOJIOMAHO-XHMHYECKHMX nponec—
cax. Poib Kon1ounaHo=xUMHYecKiX Tponeccos (CHHEpe3nC M ocMoC) B
VIMHUCTBIX I'PYHTaX HA CTaauM AUareHe3a Heé MeHee BelHKa, YeM rpa-—
BHTANHOHHOIO AAaB/EeHUS M NpOUEeCcCcoB ycaakd, Ko/aloHaHO-XUMHYeckUe
nponecchl NpPOSBNAIOTCH TakXe NpH UCKYCCTBEHHOM, HepaBHOMEpHOM 3a-—
COJIeHHH TOpoA, HanpuMmep OcCMoc, [lpoMcXoaMT yaaneHHe NopoBo# BOAbl
B Xuakoft da3e, YTO conpoBOoMaaeTcs YNAOTHEHMEM rpyHta M obpaso-
BaHHeM TpellMH, Ocof6eHHOCTBI KoINIOMAHO-XMMHYECKHX NpoReccos B
FMHUCTBIX TpyHTaXx ABAAETCH TO, YTO oHM MabopnaloTcd kak B CyBak-—
BalbHbIX, TAK U B cybaspallbHbIX YCNOBHSAX.

BbiiBHTHL B YHCTOM BHAE BIHSHHE KO/WIOMAHO-XHMHYECKHX IpOLEeCCoB
HA Y/IOTHEHHE FIHHUCTBIX MpPyHTOB O4Y€Hb TPYAHO, TaK KaK OHM npore-
KaloT Ha GoHe MpaBHTAUHOHHOIO YTTIOTHEHUS W YyCaakH,

CHuHepeauc — CNoXHbill PU3UKO-XUMHMYECKHUI npouecCc camMolpoUaBolb—
HOr'O yaa/leHMs nopoboft BOAbI U3 KOJIOUAHO-AUCNEpCHO# CHCTeMbl B
peayibpraTe YMEHblICHUSl ee NoTeHudalsHoi sHeprud (npoucxoauT CXa-—
THEe CHCTeMbl U NepeKpHCTAlNU3alUA ee COcTaBHpiXx Yacteh). CuHeperu-
YyeCKoe YIJIOTHEHHE MOMHO HablloaaTh KAK B MHHEPANBHbIX, TAK U B Op=—
raHM4ecKdx Kolllodaax. BenmduHa cuHepeTHYeCKOTro-YIVIOTHEHHS MM
KO/MMYeCTBO XKUAKOCTH, BblaeligeMoll U3 KoaMouMaHO-AMcrepcHoll cucre~
Mbi, 38BUCHT OT KOHUEHTpauuud aucnepcHoit dasbvl. 18 reng kpeMHese-
‘Ma KOMM4YeCTBO BbifensgeMoll NMpd cHHepe3dUCe XuAKocTH TeMm Gonpuwe,
YeM OH KoHUeHTpHpoBanHee [Boiwouku#t, 19641,

CuHepeauc Moxer ObiTb YCKOpeH ApH H3MEHEHUH ¢UIHYIECKHX H (u-
3UKO-XMMHYECKHUX YC/OBHIl B OKpyXawoiiell cpeae BCleaCTBHe NOBbilie—
HUSl KOHNEHTpalud 3/leKTpONHTa, NOBBHILIEHH] TeMlepaTypbl H AaBleHHA
H ap. B aroM cilydae rosopsit O BBIHYXAE€HHOM CHHepe3uce.,

Mpu nuddysuu B ocanok katHouoB, obrapawlIX CMOCOGHOCTHIO
OCMOTHYECKH BNHTHIBATL BOAY, OYeHb TPYAHMO NpPaKTHYeCKH OTIHUHTEL
CHHEpe3UC OT OCMOTHYECKOro YN/OTHEHHS CHCTeMbl, B npupoaHsix
ocankax, coaepxamux HeGoMNbiuoe KONMYECTBO KOMIOHAOB, YNIOTHEHHe
B OCHOBHOM OyneT npoucxoauTh B pe3yibrare MNPOTeKanus Npoueccos
rpaBHTAUHOHHOrO M OCMOTHYeCKOro ym/oTHeuHs. Po/s cuHepeaxca
B oflleM YIJIOTHeHHH ocagka MOXeT ObiTk He3HauUTeNbHOR, HO TaK kKak
OH MpoUCXOoAHT B HaubGoNee KOJ/NIOHAHO-aKTHBHON yacTH ocaaka, ero
BIUsIHHE Ha UPOYHOCTHL ocagka MoxXer ObiTh OOCTATOYHO BBICOKUM.
¢,B, Yyxpos [1955], VY. Yaitr [1961], &. Bepr [1965] nokasza-
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Ta6auua 23

MakcHManebHeEle 3HAYEeHHS CeRCMO-NeKTpHMecKoro addexra B IpyHTaxX, HaChilUeHHBIX
pa3d4HbIMH KaTHOHAMH

CeltcMOaneKkTpHuecKu#t  sdpdexT, MKB
TpysT
Al Ca T Mg H K Na HCXONHBIH
+
Bentonut 1400 1100 1300 1800 1030 1025 1180
MopeHa 2900 2500 2900 3400 - 2200 1820

U ABYXBANEHTHBIMM KaTUOHAMH, HeCMOTpPH Ha To uTO Boaopoa obnapaert
HUMTOXHOA ruaparaguoHHoi cnocofHocTtblo (0goHa Moflekyna Boabl Ha
oauH uoH Bopopopna). lMopobublii apbekr Bauanus oSMmeunoro esogopona
MOXHO OOGBACHMTBL TEeM, YTO HOH BOAOpOAA BbI3bIBACT 3HAYUTE/bLHYIO
ancopbuUMOHHYI0 aKTHBAUHIO I'IMH B pe3y/bTare €€ YacTHYIIOro pac—
TBopenns: | Komapos, Epmonenko, DBapnamon, 1961] u o6pasosanus
Ha NOBEPXHOCTH IMAPATOB OKUC/IOB Ke/jle3a W aliOMUHH,

Us npupeneHHbix B Tabn, 23 OaHHbIX MOXHO CAE/ATb BbIBOA, YTO
Be/MiUHA CelCMoanekTpHueckoro addekTa B 3HAUUTELHOH cTeneHu
onpegendercd npyupopo#t NOrnOWCHHBIX KATHOHOB. JITO YKA3IuBACT A
To, 4To ceilcMoanektTpudeckult apekt onpepensercs npupopo# nopepx-—
HOCTH MHHepalbHbiX YACTHU W 3ABUCHT OT COCTaBa H KOHUEGHTpAaUUH
cofleft B paBHOBECHOM pacTBOpe,

Hcxons M3 ckaszaHHOIO Bbilie MOXHO caeflaTh C/eAylollHe BbIBOALI.

1. CeficMoanekrpudeckuit adbekKT B AMCIEPCHBIX IPyHTaX U3MeHdeT—
ca or 1000 ao 2400 MxB. Beanuuna >dibekra 38BHCHT OT BAAKHOC—
TH IpyHTa ¥ pgocTuraetr Hanbonbiliero 3HaAYeHMs NpH 1OJHON KOMile¢HCa—
UM MOBEPXHOCTHLIX 3/eKTPHYECKUX 3apsfoB PYHTOBbLIX HACTHL.

2. [NonyyeHHaa zaBUCHMOCTB CefilcMoanekTpudeckoro sddekra ot
BIIAXHOCTH rpPyYHTOB MoXeT 6uiThb HUCMObL30OBaHa OMs OlpeAc/ienusl CO-—
nepXanud B IpyYHTe npoYHOCBfi3anwHo#f BOAL! Kak BOALL, MOMHOCTLIO
KOMIeHCHpYIoWel MOBEepXHOCTHBIE /EKTPUYECKHE 38pPSAhl MPYHTOBbIX
YacTUll ¥ MoKpbiBaowel UX CIJIOWHLIM Cl0eM,

3. CocTarp 06MeHHLIX KATHOHOB OKA3blBAET 3IHAYHTE/bLHOEC BIHSHUE
Ha BelMuuHy cellcMosnektpuueckoro apdekra.
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Puc. 55. HaMmenerte BI18KHOCTH I'UAPOCIOAUCTON I1URbI OR& Kacnuii-
CKOI'0 MOpSl B pe3y/ibTaTe OCMOTHYECKOro OTxaTus Boasl caoes Na(Cl
ana o6pasuos rapyweHHO# 71,2, H HERapPYWeHHO! CTPYyKTypsol /3-7) C
pa3MUHOl pauanpHO# BAaKROCThio (no garmrbire H.I1. 3arenauxoit, 1963)

1- 70,8%, 2~ 64,9%,3 - 41,5%, 4- 37,2%, 5- 30%, 65 -
20,1%, 7 - 15%

npeaela packarbipaiusl, B atux o6pasoBanusXx NPOYHOCTH CTPYKTYPHBIX
ceaaell MeXpy yacTHUAMU He NPensiTCTBYeT OCMOTHYECKOMY YIIOTHEe-
Hulo, Ho B niorHeix rinHax nepeMelienue BOAbI TPU HaNHIUH Cpaguen-—
Ta KOHUeHTpauuu colell ne 6yder CONpoOBOXOIATBCH UX YNIOTHEHHEM,

YnnoTuenue rAMHUCTHIX PPYHTOB NPH BOAONOHHXennu, B peayiapraTte
BORONOHMWXenua (UM HedTe- U rasoorbopa} nabaopaeTca ocepanie
3eMHOH noBepxHOCTH BC/EACTBUHE YINOTHEHHA I TMHMCTHX nopoa. Masect-
Hbl MHOTOYHCNEHHbIE NPUMEpLI OCalKH 3eMHol nosepxxoctu (Mexuko,
Tokuo u ap.), uamepaswelcs Merpamu u npusoausweil k aebopMauuaM
HA3EMHBIX CoopyXenuft, 3a60aunBaUIO TEPPUTOPHI, HACTYIIIEHUIO MO-
pa Ha cywy, gedopMalHfM Kpenu IOpHBIX BbipaBoTOK n ApyrHM HeXe-
JaTellbHbIM TIOC/IeACTBHUSAM.

Uccnegosanus B.A., Muponenko [1972] na BenosepckoM keresom
PYAHOM MECTOPOXAeHUU MNOKazajaHd, UTO CHHUXEHHEe Hanopa B BOAOHOC-
HbIX neckax Ha 250 M NpPUBENO K 3HAYUTENBLHOMY CXAaTHUIO NecHaHo-—
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Puc. 56. 3aBucumMoCTb 06beMHON OCMOTHYECKOHR H BO3AYUHON ycaoku
FUAPOCTIOAUCTEX INIMHUCTLIX FpyHTOB gHa Kacnuiickoro mMops oT Ha-
Ya/IbHO TIOPHUCTOCTH

1l - OCMOTHYeCKAS ycalka T'PyHTa €CTeCTBEHHON ~TpyKTYphbl er <
3,5%, 2~ TO Xe, er>3,5%, 3 - ocMmoTHYecKas ycaaka, 'DYHTH Ha-
PYweHHo!l CTPYKTYpPHI, er, <3%, 4- BO3AYUIHAR YCAAKA T'PYHTOB C Ha-
pYWeHHO# CTPYKTYpOI, Wyr < 3, 5%

F/EHUCTO! H MeprellbHo-MeNIoBoll TOJM, 3alleralolllix COOTBETCTBEHHO
Bhllle H HHXe OCYyllaéMbIX necKos Ha raybunax okonao 350 M. Maxcu-
MallbHas ocafka NMoBepXHOCTH cCocTaBuna okonio 2,5 M, CKaTHe TON-
I COPHBLIX TNIOpOn NpHBeno X gedhopMauHH KpellH BepPTHKA/bHBIX CTBQJIOB
H noTpebomanio pas3paGOTKH CIelfalbHbIX KOHCTPYKTHBHLIX MEpONpHATHI.

MexaHR3M CXKaTHS NOPOR B pel3yNbTaTe BOAOTOHHXeHHS ClleqyIOLIMils
CHMMEHHE HaNOPOB OPH HeH3MEeHeHHOM O6IeM AABIGHHHM BollieleXaumx
nopon NPHBOAHT K pOCTY a¢deKTHBHEIX HanpsKeHHH B ckefieTe rpyHra
H K €ero YIJIOTHeHHIO.

Ipu cHUXEHHH YPOBHS BOab! Ha Be/IWYHHY /i BO BCeX ToYkax Mac—
CHBA, PACIHONOMEHHBIX HHXKE YPOBHf IDYHTOBBLIX BOA, BO3HHKAET AOION-
HATeAbHOE HaNp@KXeHHe

Ao, =y < ph, (7.1)

rae ¥ - o6beMHBIl Bec BOubl; {4 = IpaBMragHOHHAS BOLOOTHAYAE, paR—
HAs Pa3HOCTH MOPHCTOCTH k 0GbeMHOH BNa)HOCTH.

Ecmn rpaeHTamMoHHes BopocTaada Malia, YTO XApaKTepHO AN Mano—
BOONpOHHIAeMEIX rpyHToR [ lepcepanos, [Monsumu, 19481, To mpu-
pamenne HaupsXeuus GygpeT paBHO

Aaz = yb h. (7.2)
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Ocagka NMOBePXHOCTH, BbI3BAHHAS CHUXEHWEM YPOBHS IPYHTOBLIX BOA,
MOXeT ObITb paccyurasa no ¢gopmyiie

Ao
S - —EE Ah, (7.3)

rae AUZ - npupaiwtenue nanpaxenut; E - Moayns obueit nepopmanuu
Maccuea; Ah- MomMocTb Of6XumaeMol ToNMUMH,

CrniepyeT OTMeTuTb, YTO NMpH CHATHH 3HAYUTENbHHIX I'MAPOCTATHYEC—
KuX paBlleHull mpoucxoguT yNpyroe pacliupeHMe MuHepalbHbIX YaCTHll.
Obmas ocanka NCBepXHOCTH 806," paBHa PasHOCTH OCAQOK YIIOTHEHHS
rpyita 3(peKTHBHLIM AONOJHHMTe/BHbIM AABIeHHeM u pedopMauuu yi-
pyroro pacuiupeHHf MuHepallbHbIX YaCTHI,

)

obu = synJl - synp’ (7.4)

Onnaxo BeprukanbHas gepopMauus B pesylbTaTe YIpYroro pacilu-
pelum MHWHEepanbHBIX YaCTHI npu CHUXeHHH THAPOCTaTHYEeCKOro paple-—
HHS COCTABJ/ISIeT JOCTATOYHO MAJYI0 Be/IMMHMHY [0 CpaBHeHHIo C ofutelt
ocankoit, Tax, NpH cHuXenuu Hanopa Ha 250 M nNoinydaeM BenM4uHy
nedopManuH ynpyroro paciwHpehusi rmopsigka 2-3 MM na 100 M Toaumm
noponnl. [losroMy pedopmanuelt ympyroro pacCliHpeHHs MHHepalbHBIX
3epeH MOXHO NpeHebpeyb,

YnnoTHelue PAMHUCTHIX MopOoA NMpH CHRTHH I'MAPOCTATHYECKOrO RaB—
JleHHs 3ABHCHT OT Be/IMMUHBI HaYalbHOrO rpanHenta ¢unbrpanuu. Tak,
AN rIHHECTBIX nopoa Benosepckoro mecropoXpenus Grula noliydeHa
Be/IMUMHA HAYANBHOIO r'pagueHTa nopsaka 70-80. Hammdue Takoro
GONbILOTO HAYaNBHOTO rpagHedTa (UALTPALMM NpPHBeNlo K TOMY, 4TO
nedpopmanug 30~MeTpoBO#i TONUM INIMH [0 A8HHHWIM HabmopeHH#l Mo Iiry—
GHHHBIM pellepaM MpPOHCXOAMNA /HMIUb B OrpaHMieHHol 3-X-MeTpoBRoi
30He, NpHierapouefi X BOJOHOCHOMY TIOPH30HTY NECKOB, H3 KOTOpPOIO
OpOH3BOAHNACE OTKaukKa, CllefoBaTeNbHO, OTCYTCTBHe CBegehHii 0 Hadalb-
HOM IpPaflHeHTe MOXeT MPUBECTH K 3aPblIeHMI0 MOMHOCTH CXUMaeMol
TO/MIM H TeM CaMbIM K 3&BHINEHHIO OXHaaeMoR ocankw,

Mporioa pedpopMauu# MoBepXHOCTH B pe3y/bTaTe BOACIOHMXeHus Ha
OCHOBe TeOpeTHYeCKHX 3aBUCHMOCTell 3aTpyaHeH B CBg3u C Mainoh
ROCTOBEPHOCTLIO NMoJIyuaeMuX B nabopaTopHBIX YCAOBUSX NapaMeTpos
MeXaHu4eCKHX H (HIbTPALHOHHBIX CBOHRCTB Nopoa. [1/18 BaXHBIX OGBEeK—
TOB TAKO# NpPOrHO3 [Ao/DKeH NMPOBOAHTHLCH H& OCHOBe KOHTPOMBHBIX MO-
fleBbIX 2KCHepUMenTOB (ONMEITHOE BONOMOHHXeHHEe C MOC/TOMHBIM 3aMEepoM
nedopManuu M nMopoBOro papfeHusa). Peaynbrarh nogo6ioro aKcCoeph=—
MEeHTa nanyT BO3MOXHOCThL Hanbonee HAAEXKHO NMPOrHO3HPOBATH CKO-
POCTb OCenAHHS NOBEpPXHOCTH 3eMJIIM U TeM CaMBIM MO3BOMST YCTAHO-
BHTb Tpebyemoe onepeXeHue BORONOHWKEHUS OTHGCHTeNBHO FOpHEIX pa-
GoT M 2aCTpOiKM TeppHTOpHH, 8 TaKXe OUEHHTb BOBMOXHBIE Mpeaellsl
HANpPAaB/IGHHOrO YIy4lieHHsS CBGHCTB Ma/OYN/OTHEHHBbIX IIMHHCTHIX MO-
pon (yBenMuenme mnoTHocTH).

[lomumo ocanxu MOBepXHOCTH 3eMIH NPH BOROMOHHXEHHH B pe3yiNb—
TaTe YNIOTHEHHS NMOPOA B BOAOHOCHBle MOPH3OHTH! MOTYT NOCTYNAThH
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BHaYHTENBHBIC OGbEeMB! BOAK, KOTOpHIE HE/L3s He YYHTHBATL NpH MpoeK-
THpOBAHHM BOAOCHAGXKeHHS HIM OpPeHAXHHIX yCTpPORCTB.

Tlp¥ BCKPHITHH KOTJ/IOBAHOB BCJIOXHLIX HHXEHEPHO=-reoJ/IoriyecKux
YCNOBHSX BOSHHMKAET HEOOXOAMMOCTL NpUMEHEHHS PA3NHYHBIX METOAOB
Bo3AefiCTRUS HA TPYNT H T'PYHTOBYIO BOAY C NENbI0 yoyqleHHs YC/Iopuf
IpOHABOACTBA paboT NMyTeM yBelMdeHHS CBA3HOCTH IpyHTa H yMeHblie~
HHSL BOJONpPHTOKOB. B HacTosmee BpeMf Ang MeMOpauun cnabbix Meln=
KO3EPHUCTHIX BONOHACHIEHHHX T'PYHTOB HCHONLAYIOT BO3neficTBUE Ha
HHX BAKYYMHpPOBAHHSI H NOCTOSIHHOIO 3/IEKTPHYeCKOro TOKa.

CymecTRyeT 3HAYHTENbHOE KOMHYECTBO paboT, NOoCBAUICHHbIX Ba-
KYYMHDOBAHEIO M 9/1eKTPOOCMOCY, OAHAXO JOCTOHHCTEO H HEAOCTATKH
HX M€ BCEerna Xopollo H3BECTHHl, YTO MOXeT NPHReCTH K HenpaBdiIbL-
HOMY BHIGOPY MeToda Bo3feficTBUS HA I'PYHT H, Kak ClieICTBHE 3TOrO,
NONY4eHHi0 OTPHIATENbHOrO pedy/mLraTa, [lns BHECHeHHs 0COGEHHOCTeR
rO3feiCTEAS BAKYYMHPOBAHHSI H 3/1eKTPOOCMOCA H& I'DYHT PACCMOTPHM
NponeccH!, MPOHCXOAsimNMe NPH 3TOM.

YnnorueHHe rAMHHCTHIX I'PYHTOB IPH BaxyyMHposauud, [fon Baxyy-
MHpOBaHHeM TPYHT& NOHUMAETCH NpOHecC yaalleHHs BOAbl H3 NOP rpPyH-
Ta UpH NOMOUM CO3AAHHS OTPHUUATENLHOIO AaBlieHHs (ec/M NpPHHATL
aT™MochepHOe NaB/CHHE 3a Hylb) B OnpefellenHofl 30Me rpyHTa C He/bIO
HOMEHEHHs TOJIOXKeHHs AeNpecCHOHHOR NOBepXHOCTH MMM Ans yBelHde—
HHg neluTa OTKauHBaeMOR H3 CKBA&XHH BOAEHI,

Ton anexTpoapenaXeMm rpyHTa NOHHMA®TCH NpoltecC ynalleHHs NOpo-
BOM BOAE! M3 TPYHTA NPR NOMOWH HAJIOXKEHHOrO NOAS NOCTOSHHOrO 37eKT-
PUIECKOro TOXA C Nelblo H3MEHeHHS NONOKEHHs AenpeCCHOMHOR Nopepx-—
HOCTM H HOMEHEHHS CBONCTB I'pyHTA.

[pu BO3NERCTBEM HA IpYHT BaKyyMa H NOCTOSIHHOTO »/1eKTPU4eCKOro
TOKa NpOMCXOAMT B3aHMofeACTBHe MOJEKYNSpHLIX CHJI TPYHTOBBIX Yac~
THH ¥ BHEWHHX cHN (BaxyyMm H NOCTOSHHLIA a/eKTpPmwiecku#t Tok), B
peayinTaTe B3aMMONEACTBHS »THX CHI B NOpoROA Bole BO3HHKAOT OT-
pHIATENLHEC AABIENHS, YTO BelleT K YNAOTHEHHIO N'DYHTa M YBeIMICHHIO
€ro CBA3HOCTH,

SpdekTHBHOCTL BO3ACACTBHA BaKyyMHpOBsaMHs Ha rpyHt Oyner on-
penenaTscs Be/MauHOA paspeXeHHs, KOTOPoe MOXKHO CO3AaTh B PUILT-
pOBOM apeHe TPYGMATOrO KoJoAla HIH Hrio¢pHNbLTpa, KeKTOpH, ycra-
HOBleHHEIe B QUNLTPOBOM 3BeHe NMOIBONLIOT NONMYYHTL pa3peXeHHe B
8-9 M pon. cronba. Paspexenne Taxod Benmauunl Syner poaneficreo-
BaTb, NO-BHAMMOMY, TONLKO Ha TY YaCTh NOpOBOR POABI, KOTOpas CBf-
3aHa C IPYNTOBLIMH YACTHNAMH CHIAMH MeHpumM# 0,8-0,9 at, T.e.
810 Gymer raapHnM oOpasoMm Bopa choGonHast, KanwuapHas H B Hed-
HauHTeNbHON CTeneuu ceasanas (puc. 57). B NAOTHBIX rMHUCTHIX
IPYHT&X, COARPKAUIKX SHAMHTENBHOE KONMMMECTRO CRasaHHOR POAHL, ad-
dexTHBHOCTP BAKYYMHPOBAHHs, NO-BEAMMOMY, Oyner uepemuka. Baxy-
YMHpOBAHHE He BLI3HIBAST H3MeHeHHS! PHBHKO-XUMHYECKUX CBOACTE rpyH-
Ta, nosToMy atpexXT BaKyyMHpoBAHHS IpYHTa sBilgercsd o6paTHMEM,
0cOBeHHO ANS I'IHH.

YhONoTHeHHE TMEECTHIX rpyHTOB NPH 3neXTpoocmoce, [locTosnHbIR
SNEeKTPUIeCKHA TOK BHISHIBAGT B IPYHTE SJIEKTPOMU3 H 3/1eKTPOOCMOC,
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Puc. 57. MNonpaspeneiue dopM Biaru B IVIHHUCTOM (@) U NeCHaHOM
(6) rpyurax (mo A.A. Pome, 1952) u ofnacru peitcTBus can npu Ba-
KYYMUPOBAHUU ¥ 3IeKTPOOCMOCEe

SNeKTpo/M3 NPHROAUT K BOSHUKHOBEHHIO B I'PYHTe PUHKO~XMMUYeCKUX
npouneccor (o6Meunble peaxnuu, saaMeua nornomenHoro Na na Ca, Mg,
Al, Fe) u xumu=eckux peaxnuit (o6pasoBanue uemerrroa.Fe(OH)3 H T.4.),
KOTOphle 06YC/MOBIHBAIOT H3MeHeHHe MEKTPOKHHEeTHWYeCKMX H (HIUdeCKHX
ceoflcre rpynta [3mnanrupos, 1959],

JNeXTpooCMOC TPUBOAMT K NepeABHMKEHHIO NMOPOBOrO pacTeopa H
BHE/IGHHIO ero OKO/0 KaTopa. Jro OOGLACHAETCA TeM, YTO KATHOHH
YHocaT ¢ cobofft 6oiblle BOABLI, YeM ee NPHHOCAT AHHOHHL. TakuMm o6pa-
30M, MPOUCXOAHT HeKOMIIeHCHpyeMoe yAanleHHe BOALI H3 IPYHT& H NOpO=-
Bas Boja NPH 9TOM HCNBITHIBAET SHAYUTENBHBIE PACTArMBAIOLME HaNps-—
XKeHHE, BeIMYHHA KOTOPHIX MOXeT NpeBHILaTh oaHy aTMoctepy. Hamn-
YHe 3HAYHTENbLHBIX OTPHHATENLHLIX AaBjleHHR Crnoco6CTBYET YNIIOTHEHHIO
rpyHTa, 8 BOSHHKHOBEHHEe HOBOOGpaaoBaHHii NPHBOAHT K HeoGpaTHMOMY
3aKpelVIeHnIo ROCTHrHYTOrO YIVIOTHEHHSt I'DYHTA,
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Tabauua 24

BenuuuHL OTPULATEHHOO [8BJeHHS B INOpOBO# BOAe mnpu afnexTpoocMoce
Iﬁ:::ﬁnn%mac- u Maxcumantroe | Kommie- Ycnoeua onwtra
! HCIIo T e} cr
Brnax- Koadpunuent ——— ::g:g:uzn:m Te:;:f:_ paccTos—
Hocts W,| ¢unnTalM, THIHO- MEX2IIeKTpof~ | SeKTPA- | rpanment | 0T MoX-~ ycnoens na
% K ¢+SM/c BepXHMi | HOKHER | .o pan Ay SNexT-
¢ npeaen n HOR 30He, M YeCTBA, Hanopa allexTpoaax
peasn Bog. cTonba A.u ponamy,
CcM
Mopenuzit 18 0,75-10~8 18,2 11,1 7.1 8,0 5,84 0 50 Tpyur B 3aaHOa-
erkuft Cyr= HOM IIPOCTPAHCTBE
JINROK
Mopeusas 15 2,2°10-8 14,2 11,5 2,7 8,0 5,72 0 50 To xe
cylechn
To xe 12 2,5.10-8 15,8 11,1 4,7 9,2 0,38 ) 17 Bea npHTOKA BO-
AR K aHOAY
” 10 1,5-10-8 15,8 11,1 4,7 3,8 0.85 o) 17 HeorpannyenHuiit
NMPHTOK BOABI K
anony
" 10 1,1:10-8 15,8 11,1 4,7 4,8 0,80 35 17 To xe
AJUTIOBHAII= 36 1,8.10-8 42,0 18,0 24,0 8,0 0,71 0] 17 ”
Hasa I'JIMHa
To xe 34 0,3-10-8 42,0 18,0 24,0 4,5 0,31 17,5 17 v
” 36 1,8.10-8 42,0 18,0 24,0 4,7 0,43 ~-9,5 17 To xe, nanop
gencTByeT CO CTO=-
POHHl Karoga
MputepaT 28 1,5.10~=5 - - - o 0,84 o 17 HeorpannuenHsit
TOHKO3epHH-— IIPHTOK BOAH K
CTHt meCOK anoay

Bnaronaps 3HaYHTENLHLIM OTPHRATENLHLIM aaBlleHHAM, BO3HUKAIOUWHAM
B NOPOBOR BOpe, 37eKTPOOCMOC MOIBONAET Bo3peficTBOBATHL Ha BOQY B
TOHKMX KANW/UIPAX M CBSISAHHYIO BORY, YaAePXHBAEMYIO OKOJIO NOBepX-
HOCTH I'PYHTOBBLIX 4aCTHI, pnabBleHHeM, MpepnlilialomaM 1 aT.

O6pasoBaHié OTpRmATENLHLIX nablieHH? B NOpoBOR Boge NpH 3JIEKTPO-
ocMmoce HAGmonanocs, HaMM B PA3IHYHBIX I'PYHTAX B YCHOBUAX KAK IOC—
TYnjleHHs BOgel K aHOny, TaKk M ero orcyrcreHsd, [Ipmuem oTpuuarens-
Hble gaBleHHA B NMOpoBOR BOge BO3HHKANMM POrpa, korga pgeAcTeopaill
SHAYHTeNbHLY BHewHu# Hanmop (Tabn, 24).

MakcHManpHas BeMMYHHA 38MePeHHOro OTPULATENLHOrO naB/ieHus B
NOpoBOR BOge NMpH 3JIEKTPOOCMOCE cocTapiaana 8-9 M Bog. cTonba,
YTO €B/SETCS BEpXHHUM NpenefioM BO3MOXHOCTeH HCIONB3OBAHHBIX Ke=
paMHYecKux gaTdukos [ 3uauripos, 1964],
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Ha pnc, 58 npupepeHH! paHHBe OHOMO U3 OMHITOB NG 3aMepy OT-
PHIATE/ILHOIO [ABJIGHHS B NOPOBOH BORe NpH 3JEKTPOOCMOCE B THXKe—
7IOM aJVLOBHANILOM CYranHKe, MaHOMeTphl HAYHMHAIOT NOKAa3bLIBATHL HallH-—
9He OTpHIAaTeNbHOro fapileHHss B MopopoR Boae %epe3 10-20 w nocie
Havanla allekTpoocMoca, [Ipuienm, yem BHIe NpHIOKEHHOe K IpYATY
aJleKTpHYeCKOoe HANpspKeHHe, TeM cxopee obpa3yeTcsi OTpHHATelbHOe
napnenne, HYepea 150-200 ¥ MaHOMeTpH NOKA3LIBAIOT MaKCHMABLHYIO
Be/IMINHY OTPHUATENBLHOrO OABJIGHNAs, MOCTie Yero “cppBantcs”, BCleACT-
BHE YAAIeHHS BOABI H3 COCMMHHTE/ILHEIX TPYGOK H 3allO/IHeHHsl HX BO3QYXOM.

Ilpn pnuTensHOM BO3MEACTBHH SJIGKTPHYECKOro TOKA HA IpYHT CBOR-
CTBa ero uamensoTcs. O0pasyercsi BOAOHENPOHKNAEMBIA KpaH B Ka-
TOHOA 30He, M KATOOQHEIA MaHOMeTP HEYMHAET MNOKA3BLIBATL IOJIOXKHTENb—
HOe naBlleHHe B NOpPOBOA BOne.

121



Pem b00. cm.
200

600

1000

1 ! ! ] 1 1 ] ]
g 200 400 600 77 1000 7200

z', yaces

Puc. 58, Hamenenne napnenust B mMopoBoft BOfe AJUIIOBHANILHOIO TSDKEIOrO CYTVIMHKA TPH NIEKTPOOCMOCE M NOC/IO-
AylomeM HaGyXaHWH; CIUIOWHAS MHHS — KATOAHLIA MAHOMeTP, MYyHKTHpHA® — AHOQHBUY MaHomerp; I — P = 0,5 xrc/

cMm2, E= 0, 2-P = 0,5 xr'c/cmz, E = 0,5 B/cM; 3- E=0, 4- E= 0,5 B/cM; 5- P = 0,5 Kl"C/CM2, E -
O (na6yxamnue)
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Puc. 59. Uamenenue noposoro napaenus ( 1) u o6vemHo#t nepopmanuu (2) npa 3nexrpoocMoce TRKENIOrO almio—
BHAJILHOTO CYTJIMHKA} 3~ ymnoTHernue npu P=0,5 krc/cm2, E=0; 4 - snexrpoynnoraende mpu P=0,5 xrc/ cM2,

E=0,52 B/cM; 5 - HaGyxamue npu P =0,5 xrc/cm2, E=0



KpaTkoBpeMeHHELI/l TlepephiB B MPOMYCKAHUY TOXK4 NpPUBOAMT K yMeHb~
eHHUIO Be/IMHHHBI OTpHLATE/ILHOIO gaBlleHHud. HeCOMHeHHO, YTO BelHIH-—-
Ha OTpHHATENLHOTO AaBJ/leHHss B MOPOBOA BOde NPH 371eKTPOOCMOCE
TEeCHO CBs3aHa C MNOPHUCTOCTHIO-BIANXHOCTHIO, T'PAHynOMeTpPUYECKHM
H MHUHep&JIbHEM COCTABOM TIpyHTa, COCTABOM H xOHNeHTpauuelh
MOpOBOr0 PAaCTBOpA, KOMHYIECTBOM IIPOTEKIEr'0 3NeKTpHYeCTBA U APY—
rEME QAKTOpAMH W INOANEMHT AalbHefleMy Yr/yGneHHOMY H3yye—
HAI0,

BenmauHa OTpUnaTenbHHIX NapileHdWii B NOPOBOR pone npH sneKTpooc-
Moce onpeaenser spbeKTUBHOCTE NMpUMEHEHHS 37eKTpoocMOCa B TPYH~-
tax, C OTpHLIATe/ILbHBIM faBlleHHeM, BO3HHKAaIOWHM Opu 37ieKTpoocMoce,
TeCHO CBA3aHO Apyroe splfieHde — OONONHHTeNbHOE yN/IOTHeHHe crabu-
JIH3UPOBAHHOIO MO HATPY3KOH IpyHTa NpH 3/leKTPOocMoce, KOTOpoe
HabmonaeTcs NaXe Npu NOCTYN/eHHH BOoArl K aHOAY (puc, 59). Ha
puc, 59 npuBenseHsl XxapaKTepHhle KpUBble H3MeHEHHg BenWYUHEI 06beM—
Hpix AefopMaudit Opu 37EKTPOOCMOCE BO BpeMeHH, I'pywT HauWHAeT
YNNOTHATLCH Cpady nociie Havana sieKkTpoocMoca. [lpekpaiieHHe mpo-
NyCKaHHs TOKA UPUBOAHT K HEeKOTOPOMY HaGyXaHWI0 ppysTa, OMHAKO
BenWYuHa HabGyxaHHg cocTapisgeT b 5-10% OT pemmauusl AOMONMMH~—
TeNbHOTO YNOTHeHUs TPYHTA NPH 3AEKTPOOCMOCE. ITO NO3BO/sAeT HaM
CuUMTaTh, UTO YNIOTHeHHe T'PYHTa Opd 37eKTPOOCMACe MPOHUCXOAMT HeoO—
paTHMoO,

T'pysT B upomecce 3/eKTPOOOCMOCA AaXe NpPH HoCTynNeHHH BOALI
K aHOAY HCHOBITHIBAET BechbMa 3HAYUTeNbHEle AaBfehus, KOTOphie 4OC-
rurar 2-4 Krc/cm2 (puc, 60). INpu arom KOadpunHeHT BOmOHACHI-
HieHHs TPyHTa OcTaeTcs OMM3KWM K enNMHHNe, 3a HekalodeHueM YIKOH
KaTOAHOA 30HBI, rae OH cHEXaercs Ao 0,7-0,8. Meupwas BemrauHa

é
47
17
497
q7
. l A nec/em?
J 40 . 20 R 30 JM
4 5 74 172
Arod Facemarnue om ssenmpaiolcm Aamad

Puc., 60. Komnpeccuonnas xpusas (I} ¥ KOHe4Hple 3HauyeHus KOPdu~
HUEeHTAa MOPHUCTOCTH (2) THKENOro ALTIOBUAIBLHOIO cyradHka NOC/e SneK—
tpoocmoca (HanpsokennocTe 0,5 B/cM B Teuennme 380 y)
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YyINOTHEHHS] B KAaTOMHOK 30He CBs3aHa C obpasoBaHWeM XeCTKOH
CTPYKTYPH TIPyHTaA BCIEACTBHe ero nemedranuu kapGoHarammu Cg
u Fe.

[JonomuuTrellbHOe YNNOTHeHHe T'PYHTA NPH SMEKTPOOCMOCe SIBJIFAETCH
pesyiabraToM: 1) HexOMneHCHpyeMOr'o ynalleHHs ¥3 NOp I'pyHTa BOALI
2) HCYe3HOBeHHs paCK/IHHABAIOWErO AABNeHAS CBA3AHUOH BOAEI MeXay
JacTHnaMH rpynTa; 3) obXHMmalomero nefAiCTBHS OTPHIATENLHOrO NAB~
fienuss B NOpOBOA BOAe Ha CKeneT I'pyHra.

CpaBHeHHe METONOBR BAKYYMHMPOBAHHS H 37eKTPOOCMOCa I'PYHTOB,

B cpasu c OTCYTCTBHEeM HeNOCPEACTBeHHEIX conocTaBneHH# ajdexTHR~
HOCTH BO3AEHCTBHH BAKYYMHDOBAHHS H MNOCTOSHHOIO 3IeKTpPHYECKOro
TOKa Ha rpyHT, ORIIO BBHITO/MHEHO HECKO/BLKO ONLITOB ANd NOIy4eHHS
CPaBHHMBIX XAPDAKTEPHCTHK 3THX MeTonoB, ONBITH BHINOMHAMICH Ha
cnenHaibHOA yCTAHOBKe, KOTOpAd NpeAcTapiafa IeTHHAXCOBLIA NU/IIHAP
nuameTpoM 24 cM, NOKpHITHIA GakenntopniM nakom (puc. 61). Tlo
BHICOTe UM/MHApa Yepe3 12,5 cMm 6Grillo ycTaHOBNeHO 6 NATYHKOB AJIA
3aMepa MOPOBOIO AAap/leHHs B IpyHTe. [ BO3AeHCTPHA Ha TPYHT
NOCTOAHHLIM IeKTPHYECKHM TOKOM OpIM yCTaHOB/eHH ABa HeppopH—
POBaHHBIX AMCRa-3NeKTpoaa Ha paccrosiuu 50 cMm apyr oT apyra.
OcsoBaHHeM yCTaAHOBKH CAyXuA BoaonpueMuux. PaspeXeHnue B BOAO—
NpueMHHKe CO3A4BAIIOCE BOAOCTPYRHBIM HacocOM W pabBHafock 0,4 ar.
[MocTOsHHEIA TOK NOABOAMACH OT CelleHOBOTO BLINIPAMHTE/NA, HANPSXKeH-—
HOCTDL JVIeKTPHYECKOro nolid B onkiTax cocraeisna 0,5 B/cMm,

DaTtyuxn ni1s 3aMepa NOPOBOro NapjieHHs NPEACTAB/ANH TYyCTOTedqble
KepaMHYeCKde COCYAHKH, KOTOpPble 3ANOJHA/MCH BOAOH ¥ COeAHHAHCDH
c pryrubimu  U.oOpasusiMd MaroMeTpaMmH, [Ipu o6padopaHHu OTpuna-
TeNbHHIX NABJEHHA B I'PyHTe BOAA K3 AAaTYHKa BIUTHIBANG&CH B I'PYHT
Ao Tex NOp, NOKa He YPABHOBEUMBAIaCH BeCOM CTON6a PTYTH B MaHO—
MeTtpe., BricoTa cTdnba pTyTH npUHHMAaNach 3a OTpHHATEIbROe napleHHe
B noposo# Bone rpynra, Teopermueckuft nmpeaen pafOTH QaT4HKa orpa—
HWMdeH 1 ar, a NMpPaKTHYeCKd He mpeBpmuiaer 0,8-0,9 ar.

lMpumeuanace creayiomas MeTOAHKA BHINONHEHHS OUBITOB! I'PYHT,
HMeloUHAA BIAXHOCTH PABHYIO Npefelly TeKydecTd, 3arpyXainch B HHIMHAP.
[Tocne crabunmu3anuu nNoKal’aHHi NaTYUKOB NOPOBOIO NA&BMEHHS B BOAO-
NpHeMHHXe CO3AABaJIOCH paspeXeHHe H Bemch HabmoneHus 3a M3MeHe-

Ta6nuna 25
XapaxTepHCTHKA MOPEHHOIO CYT/IHHKA
K:;’
Ipynt LA Woo % | Wp, 9 L K¢ em/c cu2/Bec
MopeunHnift
cyrmmox 18,3 18,2 11,1 7.1 0,75 10-8 1,0.10-5

NMpuMmeuanune:k,, K, = COOTBOTCTPEHHO KOS(POHUHEHTH! QHALTPAUME H S/NEKTPO:
oCMOCca Q' 3
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HHMeM NOpPOBOrO NaBileHHs B I'PyHTe H 3a PacXOAOM BOABI N0 NONYYeHHS
cTaGHIBHBIX pe3ylIbTaToB, 3aTeM paspeXeHHe mpeKpallafiock H NOChe
nonydeHHs HCXOOHBIX 3HaYeHH# MOPOBOrO NABMEHHY B I'PYHTe NMOAKIIO—
Jancs NOCTOSHHBIA 3NeKTpHYeCKHi TOK,

OneITHl BHINOMHANHCHL Ha O6pasnax MOPEHHOrO CYTIVIHHKA, HeKOTOphble
CBOHCTBa KOTOPOro npHBeaeHsl B Tabn, 25,

Ha puc. 62-64 npuBeneHsl AaHHBle OQHOrC M3 ONBITOB, Buamo, ¥TO
H3MeHeHHe OTPHIATELHOTO NaBlieHHs: B MOPOBO# BOAe NPH 37EeKTPOOC=
MOCe H BAKYYMHpPOBAHHH OpOHCXOAMT pasmmano, [IpH BaxyymHpoBaHHH
HanGonbllee OTPHIATeRAbHOe NaBiieHHe OGpPasyeTcs HENOCPeACTBEHHO OKO—
70 HCTOYHHKA DPaspeXeHHs H MenfleHHO PACHPOCTPAHAETCH B MACCHB
rpyita. CxopoCTbh pacnpoCTPaHEHHs OTPHHATE/LHOI'O AABNEHHS TNpH
BaKyyMHpoBaHuH GyneT onpene/aThbCs CTPYKTYpo# H TeKCTYpOH rpyHTa,
a TAKXe ero XHMHKO-MHHEpPAJLHBIM COCTABOM,

Tlpr snexTpoocMoce HaHGONbllee OTpHUATENbHOe NaBlieHHe o6pasyer-
Cl OKONIO aHofa H pacHpoCTpaHsercsa B o6e CTOPOHBl OT Hero, [lpmaem
CKOPOCTb pacupocTpaHeHHsi OTpHIATEJLHOTO AAaBfieHHs H o6nLeM rpyHTa
C OTpHUATelbHbIM AaB/leHHeM NpPeBOCXOAAT TAXOBHie NpH BAKYYMHpOBa-
Huy, BermiunHa OTpHUATeNIBHOMO NAaBlleHHst OKono anoaa Onbula skBUBa-—
fleHTHA naBfennio 3 Krc/cM2,

Taxum o6pasoM, onpeneneHuas 3¢PPeXTHBHOCTHL BO3aeHCTBHS HA
T'PYHT NMOCTOSHMHOIO 3/eKTPHYECKOTO TOKA MO CPaBHeHHIO C BAKYYMHpPO—
BaHHEeM O4YeBHAOHA,

OnHaxo Heo6xonHMO HMETHL B BHAY, YTO BCe NpPEeHMYINeCTBA 37EKTpO-
OoCMOCa MpOMBIIAITCA B I'NIMHHCTHIX OAHOPOAHBIX r'pyHTax. U Hanmaue

Low bod.cm
Jag +
200 -
100 |-
0 -
A1 1 1
/4 £7/4 100cm
KNamod Awod Hobepznocmes egynma

Puc. 62. HameHerdue nOpoBoro AAB/EHHS B I'NMHHCTOM TpPyHTe NpH
BaKYyMHPOBaHUH Pa3nu4YHOA NPONO/IKHTENBHOCTH

1= HCXoQHOe 3Ha4YeHHe IIOPOBOro AaBllelHs, 2-7 = IOPOBOe NABAE~
Hue mocne 24, 100, 200, 300, 400, 500 y BakyymupopaHHs
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800 I

700

oo

500

Y00

700 I

200 |

100 |

<N

L
57 700em
Kamad Awod Nobepzrocme epynma

Puc, 63, VaMenenve nopoboro AaBlleHus B TVIMHUCTOM TpyHTe Ipu
31eKTPOOCMOCE Da3/Iu4HOA TNPOAO/IKUTENBHOCTH

] = ¥CXOOHOe 3HAYeHWe NOPOBOTO AaBNeHus, 2—7 - Iopopoe AaBleHue
nocne 24, 75, 100, 175, 300, 500 u anexTpoocMoca

fleCYankiX IPOCNoeB, MO KOTOPEIM BOAA MOXeT NOCTynaTh K aHoRy, 6y-
nerT pe3Ko CHUXATD BOJMYHHY OTPHUATeNLHOIO naBiedHs, a CleAoBa-
TeMpHO, B 30PeXTHBHOCTD SNeKTPOOCMOca B I'pyHTax. B CR43H C 3THM,
ans noJydeHHs xopomero a¢pexTa YNIOTHOHHA IPYHTa HeoGXOaMMO
oaHOBpeMeHHoe Bo3neficTBHe 3NEeXTPOOCMOCA H BAKYyMHpoBAHAH. [loC—
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Puc. 64, ConocTaBlleHHe MAKCHUMANBLHBIX OTPHIATENbHbIX AaBleHull, Bo3~
HUKAONDINX B NOPOBOA Bode T/MHUCTOTO TPYHTA OPM BAKYYMUDPOBAHUM M
3/IeKTPOOCMOCE

1 - Bakyymupoanke (500 u, P = 0,4 ar), 2~ snexrTpoocMoc
(70 4, E=0,5 B/cM), 3 — pakyymupoparue (70 4, P = 0,4 ar)

TOUHCTBA H HeQOCTATKH METOQOB BAKYYMHPOBAHHSA H a/leKTPOOCMOCa
rpYHTOB npHBeneHsl B Tabn. 26.

Ho sNexTpooCMOC B I'pPyHTax BCerna CONpPOBOXKAAETCH 3/IEKTDPO/H—
30M rpyHTa, NOPOBOrO PACTBOpa H MeTalmHIeCKHX 3JlekTpoaos. [px
HAMIHE HeNOCPENCTBEHHOrO KOHTAKTa MeXAy I'DYHTOM H alleKTponamMu
HPONYXTH 3/CKTPO/NIH38 BHEAPAIOTCS B I'PYHT H H3MEHKIOT ero ¢(uamiec—
KHe H (M3uKo-XAMHYECKHe CBOHCTBA.

Ha puc, 65 npupeneHsl nanHele, NOKA3LIBAKIIHe KOHOMHOe paclpe-
nenelMe coneff H BNAXHOCTH IO ANMHe ofpasana noclie AMMTE/LHONO
anexTpoocMoca., IPyHT - anmoBnankHas TIMHA HapyWeHHOK CTPYKTYPHI
C nmpefe/laMK NAACTHIHOCTE 42 n 18%,

Mo raMeHeHHIO ¢UaIMIECKHX CBOACTE H XHMHYECKOI'O COCTapa TI'DYHT
MeXay AaHOnoOM H KaTONOM MOXHO DasfemuTb Ha PAll XAPAKTEpPHHIX 30H
(or asona x kaToay).

1. 3ona pasmokasud (TomummMHa 2-3 MM) B CYXOM COCTOSHHE NOK=
phiBaomascs Ge/IbiME BRIIBeTAME COllel 3AKHCHOro XKejeaa, KOTOPhie
NOCTelNeHHO KellTelOT Ha BO3ayxe, ofpasyd COeQHHEHHS OKHCHOTO Xele—
aa,

2, 3oHa 6e3 3aMETHLIX H3MEHOHHHA OKpACKH H CTPYKTYpHI, SBARKIO~
masaca HanGonumeR M cocrapnsomas 85-90% nnuue BCcero obpaana,
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Tabnuna 26

Cpaenenite cnoco60Bp BAKYYMHPOBAHHES H 371eKTPOOCMOCE TPYHTOB

Baxyymuposauite

AnexTpoocMac

O6nacTs nNpUMeHeHMS! ~ NecHauble H
rimmcTHe rPYRTH © K¢ OT 1072 po
10-5 em/c

O6nacTe NpUMEHEHHs — IIMHHCTLIe
rpyntst ¢ Kgor (1-3).1076 no
10=9 cm/c

4, Heob6xommoctrsb
BLICOKOI'O KA-
yecTBa pabot
no CO3AAHHIO
repMeTHMHOCTH
CHCTOME]
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AOCTOMHCTBA HeAoCTAaTKH ROCTOHHCTBA HefloCTaTKH
1. Fpumenumo B 1, 3aunenne urno- 1. Ilossonmer 1. Henpumennm »
I'pyHTax xax dUMLTPA NTPH TH- CO3NABATH T'PYHTaX 38C0~
3aCONEHHRIX, TENBHOM NONBL30w OTPUUATE b NEHHWX H HMEI0~
TaK H Heda— BAHHK Hble gasne- IHX SeXTpOHeR-
CON@HHHIX, & HHUSl B NIOPO~ TpanbHHfl 3apsia
Taxxe HMe~ BO#t BOME NOBEPXHOCTH 48C~
umx HefiTpant— Somewe 1 ar THI
HH 3apsin Ha
NMOBEPXHOCTH
9aCTHI
2, Hanbonee ap- 2, OGpaTHMOCTDL 2. Npy - 2. He s¢dpexTHReH B
dexrTupen B ajdexra ynaor- TEABHOM I'PYHTAX C APOC-
T'PYHTAX ClIOw- HeHMSI IPYHTA BO3AEACT— nosiMu necka
HCThLIX nocje nNpeK-— BHH H& I'PYHT
pameHHs BaKy- nosponser
YMHPOBAHUS NMONYSHTHh
"HeoGpaTuMblft
sjdext yn-
NOTHeHHs
3. HeposmoxnocTs 3, B peaynsra- 3. Buawpaer o6pa—
BO3AeCTBHA HA Te eNeKTPO~ 30BAHHEe KHCIhIX
cKelleT I'pyHTa ocMmoca He 30H B I'pYHTe
CHIIBMH, MpPEBhl= IPOHCXOOHT
waiom¥MH 1 at 3aMneHus
dunsTpa

4, NMpu QMTONMbLHOM
BO3AEACTBHHN HA
rpyut shpext
3NeKTpoocMoca
aaTyxaer

5. HenpumenumMm B
GONBLUHHCTBE CITy=
uaen Ge3 BAKYY~-
MHPOBAHHA

6. lpakTHyecku e
NPHMEHHM B TSKEe
NHX ravHax



W%pH 5%

3

g

26

22

4

v Lol 1 1 ) L L1 ] | 1
aq 2 14 '3 8 10 12 54 16 cw
Puc. 65. PacnpeneneHue BnaXHOCTH H COMNEBOrO cocTaBa N0 AJHHE

ofpasna TIHHUCTOrO TPYyHTA NOCHEe AMNHUTENLHOrO Ae#CTBHE NOCTORHHOI'O
TeKTPHYECKOro TOKAa

Cpenunlt yaacrok 6oilee YyniloTHeH ¥ ofnanaeT MeHmel BIAXHOCTBIO,
4YeM KpaeBble YJaCTKH,

3. 3oHa nabyxanna (Tomuna 3-4 MM), oGpa3yomeasica BCIeACTBHE
CKOMIIeHHY BOALI Mepell BOAOHENPOHHIAEMBIM KPAHOM M3 OXelle3HEeHHO—
XapGOHH3HPOBAHHOTO T'PYHTA.

4. 3oHa HeMeHTaNHH H CTpYyKTypooGpasoBas#Hs, cocrogiias H3 ydacT-
KOB OXelle3HeHHd TOMuMHON 3-4 MM K xap6GoHH3anuM TonumHOM 12—
15 MM, YuacTox oxenleaneHHs obpasyercd BCIeACGTBHe BHNANcHHE B
ocanox Fe(OH)g B menouno#t cpene, xoTopmift mocrenenno nepexoant
B Fe(OH)3 u npeacraBnser ouenb MIOTHYIO NPOCHOAKY rpA3HO-3elleHO—
ro upeTra, HoHbl Xeflesa MOCTYnawr B PYHT NpPH haCTBOPEHHH Xellea—
HOTO aHola, a TaKkXe MHHepallbHHIX YacTHIl rpyHTa, OGpasoBaHHe XKelle—
3MCTO! MPOCTIONKH 3aBHCHT OT KOMMYECTBA NPOTeKlnero uepes TpyHT
3/IeKTPHYIECTBA K pacCCTOQHHE MeXay asfleKTpoaaMH, 3oHa KapGOHH3AIHK
ofpasyercs BC/leACTBHe Bpmanexns B ocanok ruapookuce#t Ca n Mg,
KOTOpble MepeXoadT, norviomasg CO2 H3 BO3AYXa, B TPYAHOPACTBODPHMEIE
kapOoHaTHl Ka/LUHgE M Maruug, B rpyHre c mapyuienno# crpyxrypoft
aTa 30Ha HMeeT TOHKOCI/IOHCTOe CTpOeHHe C TOMmKuOM ciioer 1-3 MM,
Crnion pacnonioXeHb! napailfiellbHO INIOCKOCTH 3/eKTpoaoB, MeXay clog—
My naGmonaloTcs xamellbkd Boanl, B rpysrax c ecrecreenHo#t crpyx-—
TYpolt 30Ha KapGOHH3AUHMKH HMEeT MOHO/MTHOe cTpaenue, ['panuua MeX-
Ay soHaMM KapGOHHM3ALIMM H OXelle3HEeHH®, a TaKXe C ocTalbHOM Mac-
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Tabnuna 27

HaMeHeHHe XMMHYECKOrOo cocTapa ¢uAbTpaTa IpPyHTa B [poneccCe
anekTpoocmoca (E = 0,5 p/cM)

IMponomkuTens— Ca Mg Ofwag wWwe~ S0,
HOCTBb Ipolycka-] fIOYHOCTD H
HU® TOKA, 4 P
MI—3KB
T T T
o) 24,0 0,13 18, 34,4 7,55
42 31,1 0,43 24,0 0,41 9,70
162 44,0 0.43 74,0 0,48 14,0
306 50,4 0,58 85,0 0,48 -
426 75,0 2,16 103,0 1,02 -

MpaeMmeuanue. E — nanpaxeHnocTp aflekTpHiecKkoro nois,

ool rpyHTa oveHb pe3kKag. I'DYHT 30HEI lleMEHTAUMH Jierk0 OTAeNdeTrcd
oT raaeHolt maccel rpyara. C ofpasoBaHfeM 3OHbl LeMeHTaUMH IpU
[IOCTOAHHOM NpPHTOKE BOALI K AHOAY TECHO CBH38H npoltecC “3aTyxaHHg"”
31eKTpooCMOCa B rpya'raxl.

B TeueHHe 3NeKTPOOCMOCA He OCTAETCH HEeH3MeHHbIM H COCTAB Bbl-
AengiolieroC]g H3 rpyHTa pacTeBopa: We/JIOYHOCTH ero, a TakXe coaep-
xanne Ca u Mg Heyknomno Boapacraior, a cogepXanue anHoHos SO A
ymMmeHbliaerca, B Tabn, 27 npHBefeHbl AaHHbEIE M3MeHeHHE XHMHYECKOro
cocraBa QgunbrpaTa IpH 3IeKTPOOCMOCeE.

Taxum 06pa3oM, Mbl BHAMM, 4TO CBOHRCTBA TPYHTa B npouecce
3leKTPOOCMOCA CYWIeCTBEHHO U3MEHSIOTCH,

HanoxeHHOe Bbilie NO3BONgeT CAe/ATb CleAyolide BLIBOAH,

1. BononoHHXeHHe NpUBOAUT K OCeAaHW!0O NOBEepPXHOCTH 3eMniM W npy
HHXEeHEepHO=reONOrid eCKHMX NMPOrHo3ax NOJDKHO YYHTHIBATBCH K&K ORHH
¥3 Benyuwx $GakTOpPOB YMW/IOTHEHHd IVIMHHCTHIX I'PYHTOB.

2. YnnoTHeHHMe rIIMHHCTOINO I'PyHTA NIpH BAKYYMHpPOBAHMM U 57lEKTpPO=-
OCMOCe NpPOHCXOMMT B DedynbTaTe BO3HUKHOBEHME B TOpopo# Booe OT—
pHIATeNBHOrO AaBfieHH], DBenwaHHa OTpAnATeNBHOrO naBieHHA B NOpOBOH
BOMle TpH SMEKTPOOCMOCEe INIMHHCTOIO rpyHTa MOXeT npeBblliaTh 1 ar.

3. [lpun 3neXKTPOOCMOCe B rPyHTEX BO3HHKAIOT GU3UKO-XHUMHYECKHe
peaKkusy H [POUECCEH, KOTOpble NMPHBOAST K M3MEHeHUIO 3/eKTPOKHHeTH-

YeCKHX ¥ QHaMUecCKMX CpoficTB rpyxTa H obycnosampaioT HeOGpaTHMOCTB
YTIOTHEHHS,

[lp¥ OTCYTCTBHH NpMTOKA BOAbl "3aTyxaHHe” a/leKTPOOCMOCA ONpefe—
NseTC] YBe/MYeHHEeM >/eKTpHYeCKOro CONpPOTHBIEHHS TIPyHTa B axod-
vofi 30oHe B peaynbTaTe erc oGe3BONUBAHUA ¥ YIJIOTHERHS.



I'nmasa 8

YIVIOTHEHUE U PA3YIIJIOTHEHHUE
CJIAHUCTBIX T'PYHTOB B MACCHUBE

CpaBHene HCTOPUKO-I'€0/IOrHYeCKOr0 U KOMIIPEeCCHOHHOTO YNJ/OTHe—
HHS I'MIMHECTBIX OCafkoB U nopoa. HMcTopuko-reonoruseckoe (rpapura-
HUOHHOE) YNIOTHEeHHE I'IMHUCTBIX OCAAKOB H IIOPOA 3aBUCHT OT UX XH-
MHKO-MHHEpa/llbHOTO COCTABA U CTPOEHUS ¥ OT I'PABHTALUOHHOIO NAB—
NeHust ¥ TeMNepaTyphl, Haubosbllee yNIOTHEHHe INIHHUCTLIX NOPOA OT-
MeuaeTca o ray6ur 5000 M, [lo paHHbIM 6ypeHUR u3BeCTHO, MTO HA
ray6uHax okono 5000 M NOPHCTOCTB IMNIMHUCTBIX NMOpon 6/MusKka X Hy-—
mo. Ha stux rnybunax aeiCTByeT rpaBUTAlMOHHOE paBileHHe Hopsaxa
1000 xrc/cm2. HO B NnafopaTopHBIX YC/OBHAX KOMIPECCHOHHBIM YTIOT—
HeHHeM He yaaeTcsd paxe nabiaenueM 20 000 Krc/cM?2 cxathb rIMHY
Ao HyneBo# nopucroctTH., U3 ITOro cieayer, WTO B npupOAHBIX YCHIOBHSIX
npoucxoaur Gonee spdexTHBHOe YNIOTHEHHEe INIHH, YeMm B naGopaTop-
HbIX. OTO MOXHO O6BACHHTBL ClIAYIOLWMM NpPHYHHAME,

1. I'paBuTaunoHHOe AaBl/ieHHe NedCTBYeT NOCTOANHO, TOoraa KaKk B
naGopaTOpPHEIX YC/OBHSX YNIOTHeHHe NPOUCXOAHT AC onpeneneHHOro 3HaA-
HeHUs1 NAOTHOCTH, 3ABUCHIIEIO OT NPUHATOTO KpUTEehus cTabHUIuaanuu
nedopMartuu,

2, [leiicTBue rpaBUTAIHOHHOI'O OAaBJ/leHUs CYMMHpyercq C AelcTBHeM
HOBLIUEHHbIX TeMllepaTyp Ha riybuHe, CoBMeCTHOe peflCTBHe MmABEHHUS
M TeMlepaTypsl CnocoGCTBYeT lpeBpalleHHIo IMUHUCTHIX MHHEpAZOB B
Gonee ycrolimuBble W NNOTHHE PA3HOCTH NMPH AAHHBIX TepMOAWHAMUHECKHX
ycnoeusax., Tax, MHorue uccllenoparenu [Koccomckas, JlorBuHeHKO,
lllyroB, 1957; lepoauo, 1961; lMayepc, 1967, u ap,] oTMmeuaior
3aKOHOMepHOe YMeHblleHHe C ITYOUHOH KOnuMecTBO mMmuHepanoB THIA
MOMTMODWJIIOHHTA H yBejJHYEHHe COoflep*.aHUsl IURPOCMIONHCTBHIX MHHe~
panoB.

[Mepexoq MOHTMOPHJIJIOHHTA B IHAPOCIIONY CONPOBOXKOAETCH YMEHb—~
wenueM ofpeMa B pe3ynbTATe BbineNleHHS BOAL! U3 KpUCTaHYeCcKoN
peleTk MoHTMopunnoruTa, HaGnionaerca rakxe ofpasopanue ayTu-
reHHbIX MuHepaloB, CpaBHeHHe MCTOPHKO-I€ONOrHY€cKO# KpUpOH ymior~
HeHUs IIMHUCTOH IopoAbl C KOMNPEecCHOHHON KpHBOR HeobxomMMo, Tak
KaK [103BONsieT OHEHUTHL pONb Pa3/IMYHbIX $AKTOPOB B YIIOTHEHHH M-
HUCTBIX NOPOA H BbIAENMTH I'PABUTALHOHHYIO COCTABIOMWY0 U (PUSHKO-
XHMHY eCKHe COCTapjgiouie YIUIOTHeHHS U YIPOHMHEHWf rjaHHUCTHLIX ocap—
KOB M 1nopop.

I'paBHTAUMOHHOE YNJIOTHEHHE OCANKOB ¥ IOpPOA INpoHCXOoAHT B cybak-—
BaibHLIX U cyGaspanbHbIX yCloBHax., Ha cy6akpanbhoit cragud ocanky
YINOTHAIOTCA NofA AedCTBHEM CcUNl rpaBUTAIHH, (USHKO-XHMHYECKUX U
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GuoreoxuMH4eCcKux Npoueccob (OCMOTHYecKHe NMPOHECCH!, CHHEPEe3HC,
o6MeHHLIE peaKmMH, OKUC/eHHe, ayTHreHHOe MUHepanooGpasopanue). Ha
cyGaspanshoit cranun ynnoTHeHHe OGYC/IOB/MBAETCH IpaBHTAIHOHHBIM
namneHueM, AeflCTBYOIIMM COBMECTHO C ycankoft U kaGyxaHueMm, a Tax-
e npoueccaMM BHIBeTpUBAHHUS,

10.B. Myxun [1965] cpaBHuBas pesyAbTarH onmtop B.[. Jlom-
ranse [ 1955] no ynnoTHeHuo nacTe KeMOpUACKOR MUKy C peaynbTara-
MH IUIOTHOCTH KeMOpWilCKOH TIVIHHEL, 3a/leraioliiX Na pasHbiX rayGu-
Hax noxasal, YTO B NPHPOAHBIX YCJOBUAX NPOUCXOART Gonbllee YMJIOT-
HeHHe, 3eM NpH KOMNPECCUOHHOM YTMJIOTHEHUM NacTh TOH Ke TIIIMHLL.
Pashuna shavenu#t KospdHUIHEeHTOB NOPHCTOCTH, XAPAKTepHBIX AN IpH-
ponHO- u naGopaTOPHOYIIOTHEeHHOR INIMHEI cocTaB/dha or 13,7 no
33,3%. Mpu sToM pasuuuna sHaveHHl KoadpPUNUEHTOBR NOPUCTOCTH YBe—
myupanacek ¢ riaybunolt saneranus nopoa. Ms aTHX pamnmix 10.9. My-
XMH fOenaeT BBHIBOA, YTO I'eO/OrHYecKkOe BpeMs aeRcreyer kak yniaoT—
nsiomuft daxTop. OnnHako Takoff BniBON HaM NpencTabdnsercs He Geccnop—
HBIM B CBe€Te HOBBIX NAHHLIX O I'PABUTALHOHHOM H KOMMNpEeCCHOHHOM
YIJOTHEHHH TINIMHUCTHIX OCaAKoB M [0Opoad.

BrngHHe reoflor¥4eCcKOro BpeMEHH HA NPOUEeCC YMIOTHEeHUS MOXeT
HpoaBNIATLCH Yepe3 paa/MgHbie NMpouecchl: 1) B TedeHue reonorHIecKoi
HCTODHH NOPOAA MOIVIa UCHEITHBATE 3HaYUTENbHO Gdnbuiue papneHus,
YeM HblHe fAelcTByomme; 2) rpaBHTaALHOHHOE faBlelue aeHcrByeT
COBMECTHO C MOBBHILIEHHBIMH TeMneparypaMiu; 3) onhoBpeMeHHO C OaB—
NleHueM H TeMNepaTypoil MpoHCXoaaT (U3HKO-XMMHYI&CKHe MpOHeCCH,
npuBoaAsMe K YNJIOTHEHUIO,

Ha puc. 66, no pnaHHbIM OHpefelleHUs BAAXHOCTH 1o ray6uHe, HpH—
BefleHbl MpaBHTANHOHHBIE KDHUBBIE YTIJIOTHEHUA IHAPOCIHOAHMCTHIX IIMHHUC-
THX oTnoxeHult Kacnufickoro Mopsi 4 KOMNpeCCHOHHas KpuBas YH/OTHE—
HUS NacTH STHX Xe OT/JOXKEeHHA C HavalbHOH BIAXHOCTBLIO, paBHOR Npe-—
nery 'rexyqec'ml.

lMocne Harpy3k#H H pasrpy3kd I'DYHTa HapyWeHHOR cTpyKTypw Ghita
NofTydeHa NJOTHOCTEL, GNMM3Kas K IJIOTHOCTH 0CafKa B BepXHUX CJIOSX,
¥ NpOHM3BEACHO CpaBHEeHHEe BEeTBU I'PABUTALUUOHHOIC YNIOTHEHWUS W BeTBH
pexoMnpeccu. CpaBHUBATL MOXHO TO/IBKO 9TH KPHBpie, TaKk KaKk nep—
BHYHAS BETBb KOMIPECCUH XApAKTepH3YeT CHUMAaEeMOCTL NnacThl INiH-
HUCTOro r'pyHaTa C XaoTHYHOR TeKCTypoil, Toraa Kak gacTHnel B NpHpoA-
HBIX Ocagkax umeloT 6oflee ynopsnoMeHHOe OPUEHTHHOBAHHOE pachoio-
XKeHHe,

[losroMy nnsa Toro Yro6Li OUEHATHL BIHAHHE (axTOpa BPEMEHH
Ha yNnNoTHeHHe, Heo6xoauMo CpPpaBHUBATBL I'PYHTHl, HMelolMe OAWHAKOBYIO
Hava/bHyI0 CTPYKTYPY U TeKCTYPY. PeaynbraTs! Takolo cpapHenus mpu-
Benenn B Tabn. 28 ana nHanasoHa NaBnenuit o 10 o 100xrc/cm2.
Bunno, 4T0 ynioTHeHHe OCaAXKOB NpoTeKaeT 6ojleeé KHTEHCHBHO, YeM
PEeKOMNpPeCCHOHHOe YN/IOTHEeHHEe, HO 3TO He O3HAYaeT, 4TO reoslorHiec-
Koe Bpems aellcTByeT xak nobapodHas Harpyska. HMmelommecs nanunie

leHBaS{ r'paBUTALHOHHOTO YNIOTHEHHUSl NOCTpOoeHa Mo panumM U.I. Ko~
pobanopoit u ap. [1965] wu o6paGorana aBTOpOM,
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Puc. 66. CpapHeHue KpuBOM rpaBHTAUNOHHOIO YIUIOTHEHUS (]) W KOMI-
PECCHOHHOTO YNAOTHEHUS (2} nacTe! T'HAPOCAIOAKCTOrO I'IHHUCTOrO
rpyHTa 43 OTnoXeHuit Kacnuickoro mops

no ocankaM Kacnuiickoro Mops nosponsior 6ollee NMOMHO BCKPHTBH Cy-
IECTBO NPONEecCA YCKOPEeHHSl YTIOTHEHHS,

3.B. Nywkuna [1965] wuccneposana uaMmeHeHHe KOHUEHTpaUUH
NMOpPOBLIX PACTBOPOB B oTNOXeHHax Kacnuilckoro mMopsa no rayGuHe u
yCTaHoBHna, 4YTO KOHIEHTPaUMs MOPOBEIX BOA 3AKOHOMEpHO BO3pacTaeT
c 13,1 r/a (conenocrb Boa Mopa) no 139 r/n Ha rayGune 616-
623 M (rpaBurauuonHoe nabBnedde 70 krc/cm2 ) H ocraeTcqg Takoll Xe
no raybunst 800 M (rpaBATanMoHHoe paBnesue 100 xrc/cm2 ). Mpun-
YyeM KOHHNEHTpauus colleii B aneBpMTOBLIX NPOCNOSX Bhille, YyeM B Golee
IAMHHCTBIX NpoCioax npHMepuo Ha 30-40 r/n na ray6une 30-40 M,
T.e, rpafHeHT KOHUEHTpaUMH COCTaBIAN IpuMepHo 1 r/n Ha 1 M Mowm-
HOCTH OTNOXeHusd, HanMdue rpagMeHTa KOHHEHTPAUHM 37EKTPONHTOB
cnoco6CTBOBAN0 OCMOTHYECKOMY OTXATHIO BOABI, ¥TO U ObINO npHIMHOM
60nee MHTEHCHBHOT'O YNIOTHEHUSI OTIIOMeHMH,

YHnoTHeHue 0CankoB B YCNOBHAX CyGaKBanbHOIO CYWECTBOBAHHS
npoucxonuno 6onee HTEHCHBHO, YeM NpM KoMmnpeccuu, CnefopareibHO,
[Ip¥ HCTOPHKO-reONOrHYeCKOM YNIOTHEHHH CYLIeCTBYeT HeKOoTophill dak-
TOp, BOzpacTapuH#t BO BpeMeHH, [lo-BHAMMOMY, 3TO CUIBI OCMocCa,
o6ycnoBlnieHHble HA/MYUeM PAGHOH KOHIEHTpaluu CONeil B aneBpHUTOBBIX
H PIHHUCTBHIX NPOCHOAX H NpOM3BOAsiIHe OTXATHE BOABl U3 IIIHHHUCTHIX
npoclioeB, a TakXe MHHepalbHble HOBOOGDA30BAMHS, YHIOTHHIOUME MO-
poay. B cy6aspanbHbIX YCNOBUSIX DA3HHUIA PE3YILTATOB HCTOPHKO-I'€OJI0-
rHYecKoOro ¥ KOMIPECCHOHHOI'O YIJIOTHEHHS 3HAYHTENBLHO MeHblie, YeM
npH cybaxsaibHoMm ynnorTHenun (rabn, 28, 29).
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Tabnuua 28

CpaBHeHUe HCTOPHKO~I@ONIOrHY €CKOIO M KOMIIPECCHOHHOIO YIIOT=
HeHHsl I'IMHACTBIX OTnoMeHu#t aua Kacnuiickoro Mops (wHcno nnac-
THyHOCTH 1.3)

KoapduuueHT nopucrocTu npu
[NokasaTens aaBlleHMH, Krc/cM
10 50 100
Kospduumenr HopMCTOCTH NpH KOMII— 0,75 0,62 0,54
peccuu
To Xe, NpH rpaBUTAHHOHHOM YNIOT- 0,60 0,45 0,32
HEeHUHd ¢
r
Ae 0,15 0,17 0,22
éi’ o 25 38 69
rp
Ta6nuna 29

YnnoTHeHHe HEOKOMCKOW INIMHBI B Cy6GaspalbHbIX YCIOBHAX nOA
B/IHSHHEM IPABHTAUHOHHOIO H KOMIPECCHOHHOTO NaBleHds

KosphuuneHT NMOPHCTOCTH NpH OAaBIEHUH,

[okasaTenb Kkrc/cm2

5 15 25 100
KoapdunuueHnT NOPHCTOCTH
IIpY KOMIpPEeCcCHH 0,83 0,75 0,71 0,605
To Me, nNpd rpaBUTAIHOH-
HOM YTIJIOTHEHHK € 0,785 0,70 0,68 0,590

rp

Ae 0,045 0,05 0,03 0,015
Ae o 5.7 7,1 4,4 2,5
(.’rp

Hs Ta6n. 29 BupHO, YTO pasHHnAa 3HayeHH# KoapdUuueHTOB NOPUCTOCTH
NpH KOMNPeCCHU H I'papHTAUHOHHOM YNNOTHEeHUH cocraBnseT 2,5=7,1%
W Mano 3aBUCHT OT BpeMeHHM (INTYOUHLI 3ancraHs IMHBI ),

Taxum o6pasoM, AN HE®KOMCKOHN IIMHEI BelliMHHA YTUIOTHEHHUS B
peaynbTare AeR@TBUS rpaBHTAUUM COCTABISET Malylo YaCTb Kos(hu-—
HHEeHTa TNOPUCTOCTH, JTO TOBOPHT O HE3HAYHTENBLHEIX BTOPHYHBIX [IpO—
Heccax YIIOTHEHUS M SBNFETCH NOKa3aTeNbECTBOM TOpPMOXEHHS YNIOT—
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HeHHS B peay/ibrare BOSHHKHOB@HHS NEMEHTAUHOHHNy cpgseit mekAy
JaCTHUAMH,

Hanoxesnnoe puiie He naeT ySeQMTENLHONO M&Typuana nns yTBepk-—
AeHHd, 4TO reonorMdeckoe BpeMs AedCTBYeT K&K Yy norugiommit daxTOp.
310 MOXHO OOGBSICHHTE TeM, 9TO KOMIPECCHOHHO® Ypnomuenue He MAeH—
THYHO HCTOPHKO-TeONOTHYECKOMY YUNOTHERMIO BCNeqcrpye GLICTpBIX
TeMIOB [PHTIOXKeHHA NAaBJeHHS, YCIOBHOCTH KpHTeDhg ~reGuiusanuu ne—
dopMaunk nOA naxHOM HerpysKoM, TpeHHS MEXAY Thyurom H CTeHKOH
npH6opa, HHBLIX TeMNepATYPHEIX YCNOBHH NPOBEA€HRg (ow o © o Ha-
NiHe TPeHHMs MeXAy rPYHTOM H CTeHKo# nprGopa , YCTNOBHOCTL KpHTe-
pus cTebummeanuu nedopMauuu onpeneiseT HeNOYMhyornenHOCTb rpyura
M0 CpaBHEHHIO C HCTODHKO-T€ONOrHIeCKHM YRNOTHOyyon xoTOpas yBe—
U{MBAETCA C NOBLILEHHEM AAB/EHHS, JT& HeNOYMMgryepnocThb rpyHTA
npH xoMfipeccry IC.B, MyxuubiM ouenMBanack KaK peaymurar ynnoTHe-
HHf B TeYeHHe reollor#deckoro Bpemcku, Ero BbBg, o neonoruteckoM
BpeMeHH KaK ymioTHsiolieM (paxkTope He mnofaydeer YonTESPKOEHHS H OaH-
HbMH HCCTienoBannit 3.A. Kpusoweesolt (1972}, ;oxazepweit, wro
nOpoAst PA3HOro BO3pacTa — OT BeHAa A0 AeBOHA, sanergompe HA Ofl—
HUX ryGHHAX, UMeIOT NpPUMEpPHO OAWHAKOBYIO NOPHA oo,

HaMelielHe NOPHCTOCTH-BIAMHOCTH IIMHUCTHIX UpYHTOB npH MaMeHe—
HHH MPHPOAHOIO naBleHHs. [MMHHCTble MOPOABI, H&X,cineca non melCT—
BHEM IPHPONHOR HarpysKH, Y4CTO PacCMATPHBRIOT yap HOPM@/LHO Y-
IoTHEeHHble, MepPeyNIOTHEHHH® H HeNOYNUIOTHEHHbIE. [Joygrhe o nepeyn-
TIOTHEHHOM H HeNOYMIOTHEHHOM COCTOSHHAX MHHHCYhyix nopon OTHOCHT-
C TONBLKO K I[MOBepXHOCTHO! ToOMe I'pPYHTOB, rae NonepeMeHHoe HaGy—
XeHue H yCAlKa, 3aMOpaXHBaHMe H OTTaHBaHHE CNGcoGorpyor 06pado—
BAHHIO N€PeYNIQTHEeHHbIX INIMHUCTBIX NOPOA H HeAO¥; orHeHHEIX nblNie—
BATHIX MO OTHOUEHHIO K AeACTBYwWeMY NPUPONHOMY nannenmio,

Ecmu xe paccmarpHBarbh 60llee riryGokHe CIIOH nopon, aeleraiolme
HHNE YPOBHSl KOneGaHHSi TOAOBLIX TEMNEpaTyp, TO png ppx GymeT xapak-—
TepHO COOTBETCTBHEe MeXNy NOPHCTOCTHLIO H uei’lcﬂ‘y,omen IIpHPOAHOMK
Harpysko, 3ro 6sio oTMmedeno eme ®P.I1. CaBapehcyxun: (19401,
KOTOpbLIA CYHT&N, YTO B CBASH C MeANIeHHOCTEIS NDgrexanus reONOrHYEC—
KUX TPOUEeCCOB rIIMHHCTbIE TOROALI NPHOGPeTalT Wigruocrh, COOTBETCT-
BYIOWIYIO HErPY3Ke OT BLIISNOWAWMX 1OpoA B HACTGguee ppems,

PaccMoTpUM nopuCTOCTE-BRaXHOCTE HEOKOMCKHy I'TUH, 3aleraommx
B ocHoBamMM onmolt n3 I'SC [ 3nenrnpos, BapaHoBy 1968), koropas
nocrpoeHa B BanaxoBCKOM CYXeHHH AOMUHBI BOJD“H, #Melolel pesKo
acHMMeTpH4HbI npodunb, [paesiit Geper BbICOTOM 1o 100 M pocTa—
TOYHO KPYT, ABNgEeTCH BOCTOYHLIM CKNOHOM IIpHBORy ko#t BosBbuEH—
HocTH, JleBtit Geper HHa3kuft, nonorud, sBIAercH 8y KyMyASTHBHON Y8CTbIO
nomuust BonrH, EcrecTBeHHBld nepenag aaBlieHHH B KpOBIle HEOKOMCKHX
FIHH, 3ANer@lOMX Ha NpaBOM H NeBoM GeperaX, Cocrapnger oKoNO
25 krc/cm2.

[paBeit Geper H 7oXe Teppac Bonrn cloxeH:! NpEeHMYILECTBEHHO
nopoaaMHu rorepHe—-6appeMcKoro H ant-aianbckoro BO3pacTa, NAAAIOLH-
MH He saman-cesepo-amen fon yriom okomo 1°. penoesencreeso
B ocHOBAHHM ['DC saneraior HHXHeMellOBble NMOPOAE, rotTepHe~-GappeMa
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o6uieit MoumocTtbio 10 65-68 M. YacTk BepxHeGappeMCKHX K anT-
anb6CKuX OTNOKeHHH obwelt MoumocThio 150-200 M ynaneHa B pe-
ayisTare GOPMHEPOBAHHA OOMMHbI Boaru. IMopoakl HMMHero Mena B OC-
Hopanur I'DC npencrapneHbl YepefloBAHHEM INIMH M alleBpHTOB, pacyde—
HEeHHBIX reonoramMH T'HaponpoexkTa Ha TpH nadk¥ (CHU3Yy BBEpxX).

Mavka A mMoumocThio A0 28 M npeacTaBieHa NPeEMYLECTBEHHO
INIMHEMH C ABYMS NpPOCAOAMH aNeBpHTOB M CloeM KOHrioMepara B
ocHopaHuH, [lagka B MommocThio no 14 M cnoXena B OCHOBHOM AaneB—
PHTaME C YeThIpbMS NpOCTioaMH riuH. [lawka C moumocThio oo 26 M
npeacTapllieHa IepefOBAHHEM CJI0EB MOUHOCTBLIO 4-6 M C NpOCHOSMHE
aneBpHTOB MouMoCcTbio Ao 0,2-0,4 M. Bcero B naske C, apnsioweiica
HenoCpeACTBEHHBIM ocHoBaHEeM I'AC, Boimensierca 9 cnoes.

I'mmua neokoMma maykd C BO BraXHOM COCTOSIHEE TeMHO-CepHe, Yep-
Hble H 3elleHOBATO-Cepble, NMpH BHICHIXAHHH HEMHOTe CB2T/Sior. 110 rpa-
HYyTIOMETpHIeCKOMY COCTABY OHM NGEACTAaBNeHH B OCHOBHOM TSXKelbIMH
rmmuaMu. [I0 KCHCHCTeHNHR OHH MONYTBepable M TBepAsle, Heokomckiue
rmuHpl nav¥kd C OOBONBHO OOHOPONHH! IO NPOCTHPAHKIO B fipeAenax KaXs-
poro cnost, Tek, H3MeHeHHe Be/MYHH lipefella TeKydeCTH H YHCJ4 Nniac—-
THIHOCTH B KaKOOM H3 ClioeB NOA Pa3/IMMHLIMH alleMeHTaMH pelbeda
cocTaBgeT B cpeaAHeM okono 10%,

[To MuHepalbHOMY cOCTaBy rimMuHcras ¢paxuus nopoa naikn C or-
HOCHTCH K I'MAPOCTIONHCTO~MOHTMOPH/NIOHATOBBIM INIMHaM; cofiepXaHHe
opraHH4eckoro pemecTsa Ao 2%, [Ininepas ppaxnus COCTOHMT U3 KBap—
na, NnoleBbiX WINATOB, 8 TaKXe NMHPHTa H Xelle3HCTHIX Kap6oHATOB; B
BBIBETPEMLIX Pa3HOCTAX BCTPERAlOTCH I'HIC H OKHCNbI Xenesa, Bce aro
CBHAETENLCTBYeT O HAlM4HH MHOrooOGpasHbIX BHYTpeHHMX GakTopoB pa-
SYNIIOTHEHHS B CAMHX IIMHAX.

dopMHpOBAHHe CBOMCTB HEOKOMCKHX INIMH Ha CTaNWH A¥areHesa
TeCHO CBf38HO C Pa3BHTHeM AOMMHBI Bonrd H XKH3HBLIO nMpapoGepeXHOro
BBICOKOI'O CKJioHa AoiMHbl. HeokoMckue rmmHb! B ocHoBaHHKE ['AC non
BLICOKOI noltMoit NeBoro Gepera Haxoaarcs Ha riyGHue 24-47 M ot
NMOBEPXHOCTH M HCHHEITHBAIOT NpHpPOAHble HArpy3kH 2,8-5,1 Kkrc/cm2,
Moa pycnoMm Boaru omii Haxonarcss Ha riay6uHe 30-51 M H HCHHITHBAIOT
napnexne 3,1-5,1 Krc/CM2, a noa npapbiM GeperoM norpyXawoTcd
Ha ray6ury 115-135 M H HCHLITHIBAIOT fapBlleHHe OT BhillelieXaumMx
oTnoXennit 19-22 krc/cM2, Ha puc. 67 npeacrapfieHsl HCTOPHKO—I€O—
NOrv4ecKkie KpHBble YNNOTHeHMS HEOKOMCKMX IMIHH, 3alleraiolfXx Noa
pas3/MMHbIMA aNleMeHTaMH peilbeda, OHH CBHAETENBLCTBYIOT © PasynioT—
HEHMH IIMH B NleBoGepeXHoOHl 3acThH B B pyclle B npouecce ¢opMHpoBa-
HMs1 ponmuubl Bonrwu,

EcTeCTBeHHO-IreONOrMdecKufl sTan pasynioTHeHHS HEOKOMCKHX INIMH
COMpOBOXKAAETCH KOIHYECTBEHHBIM H3MEHeHHEM XAPaKTepPHCTHK HX ec—
TECTBEHHOI'O CIIOXEHHs MOA pa3/MYHEIMK 3/leMeHTaMH NOMHMHE!I (CM, pHC,
67). Ha6monaeTrca ype/lfieHHe BJIAXHOCTH M KoabdHuHeHTa NOPHCTOCTH
M yMeHblIeHHe INUIOTHOCTH TI'NIMH OT IpaBoro Gepera K pyciAy H Bbl-
coxoii noiiMe neporo Gepera. Wa aTHX AaHMEIX CreayeT, 4TO Haby-
XaHHe TOMIM I'MM B HECKO/IBKO METPOB NPOMOIKAETCH B TeyeHHe
paAa neT,
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Puc., 67. Ucropuko=reo- 4
norudecKue KpHUBBIC Y=
NIOTHEHUS] HEOKOMCKUX TITuH

I - XOTNORAH HA BBICO-
Koft nofime, ]| ~ BRICOKAH MO~
ma, [l - pycno p. Bomru,
1V - xopeHHO# CKJI0H
1-4— cnou rnussl

Puc, 68. CpaBHeHue Kpu-—
BbiX HCTOPHKO~=I€OIOTH=
YecKoro (I} M Kommpec-
CHOHHOT'O YIUIOTHEHHS CII0~=
eB HeOKOMCKO# TTIHHBI HAw
PYWeHHO# CTPYKTYPE! (2) B
HeHapyWeHHO# CTPYKTYpH
(3,5,7) - nO BCKpLITHA KOT-

nopaHa u 4,6,8 - nocne /
BCKpHITHS KOT/OBaHa g

1 - neBuit Geper (P = y
4-5 xrc/cm?), 1l - npa- 46 L el 11 ! 1
ot Geper (P = 25 xrc/ /2 ¥ 6840 20 90

CMZ). 1l ~ ycanxa /}/raa/cm‘(bg- aresa)

e

495

448

47 / 70 100
£ wec/em? (Lg- wnara)
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CpaBHeHHEe HCTOPHKO-I'€ONIOrHIECKO#f KPHPO# pPABHOBECHOIO YIIOT-
HEHHd MopoAbl C KOMIPECCHOHHO# KPHBOA I'NIHH €CTECTBEHHO# M Hapy-
IIeHHO! CTPYKTYpbl NO3BONAET NOMYIHTHL HHPOPMAUMIO O COOTBETCTBHH
[IOPHCTOCTH fAeficTRyomeMy AaBneHHio, 3 naHHBIX, NMPHBENEHHLIX HA pHC.
68 BHOHO, 4TO HCTOPHKO-T€ONOrHdecKad KpHBad DaclolioXeHa HHXKe
KOMIIDeCCHOHHO# KpHRO#f AN9 I'NIMH €CTeCTBeHHO#f CTPYKTYPn! H nacThl,
Bce KpuBhle nmepeceKaloTcfl NPHMepHO NMpH AaBNeHHH nopanxa 150 krc/

CM2. CnenopaTensHo, NpH naeneHuax Godbwux 150 Krc/cMm<Z, ncuesaer
Pa3HHIA B CXHMaE€MOCTH NacCThl I'PYHTA €CTECTBEHHOR CTPYKTYpPH K mo-
poabl B YCIOBHAX €CTECTBEHHOIO 3alleraHHd,

B pesynnraTe NpHpOAHLIX I'eONOrHYECKHX npoueccoB (spoaHs, AeHy=-
pnauud), a TaKXe HHKEHepHOH AeATeLHOCTH HYelopeKa H3MEHAeTCH Ha-
NpsoKeHHOe COCTOSIHHE MOPOo/l, YTO CONPOBOXKNAETCH HX DPas3yHN/IOTHEeHHEM.

PaaynnoTHeHHe — CNOXHBII npouecc AedpopMauryi IOPOA B YCTOBHAX
€CTEeCTBEeHHOIO 3alleraHnd, XapaxTep H HHTEHCHBHOCTh pasylIOTHEHHS
nopoas! onpeaeldercd Kak CTENeHbi0 USMEHEeHHd HANPSKEeHHOIO COCTOSfi=
HEg (nepenas napiexufl), TAK M HPOYHOCTBIO CAMHX MOPOA H YCIOBHS=
MH HX 3aneraHud. PaaynnoTHeHHe nopoa Bripaxaerce: 1) B HapyleHHH
MOHO/IMTHOCTH MACCHBA MOPOA ~ TpeumHbl 60pTOBOrO H AOHHOIO OTMNO-
pa, a TaxKe TPEUMHLI CKONA X T.A.; 2) B YBE/H4E€HHH HX NMOPHCTOCTH—
BaXHOCTH; 3) B NuacTHIECKOM BLHIAABIMBAHME mopoa. PaaymnioTHeHnne
nopoas! B KOHEMHOM HTOre NPHROAMT K YMEHBUIEHHMIO €e CONPOTHBICHHA
ne¢popMHpPYEMOCTH,

OcHoPHad NpHYMHA paa3yNIOTHEHHd NMOPOA — CHATHE NPHPOAHOIO AaB~
NeHHA - OGLMHO AefcTpyer MENNIGHHO B XOAe €CTeCTBeHHO-I€OJorH-
9eCKHX mpoueccop (AeHynauMd, spO3HOHHLIE Bpeakl NpH (OpPMHpPOBAHHA
PEYHEIX AOMMH ¥ T.O.) ¥ CPABHHTE/LHO GLICTPO NMPH CTPOHTENbHBIX pa-
6orax (oTpuiBKa ray6oKMX KOTIOBAHOB, NMPOXOAKA TOHHelNed, WaxT H
r.a.).

BcecToponnaa oneHka npouecca pasyllOTHEHHf NOPOA, BBIACHEHHEe
MeXaHH3Ma M NPaBHNBHBbIA NMPOrHO3 ero OCOGeHHO BaXHEI NMPH CO3AAHHH
KpYNHBbIX MHAPOTEXHHYECKHX COOPYXeHHH, Koria CTPOHTE/NBLCTBO MPOHC-
XOAMT B INIMHHCTHIX I'PYHTeX H TpebGyeTcsi yCTpo#icTBO INTyGOKOro KOT—
nopaHa, ONBIT HHXKEHEPHO-I'€ONIOrHYEeCKOr0 HaydeHHs yCnoeuft crpon-
rempcrea '3C Ha Bonre nokasan, 9ToO pasynoTHeHHE HEOKOMCKUX
IVIHH OCJIOXHHIIO HHXeHepHO-I€ONIorHYecKyio o6CcTaHoBKY H BLIGOp pac-
YeTHBIX NnokKaaarene# OCHOBA&HHMSA, HeOGXOMMMEIX ANA NMPOEeKTHPOBAHHSA
Irac.

XapaxTepHasi 0COGEHHOCTHL HEOKOMCKHMX INIHH, 3alleraiouuX B OCHO-
paHuK ['AC - HX BhicOKag TpeuMHOBaTOCTh., Hanbonee KpyHmHBIMH K
BbiAepXaHHHIME TpEeMMHaMH, ONpeAe/giollMMH CTPOEHHe MacCHBa, ABAHIOT—
Ccq TeKTOHHYEeCKHe TpeummHbl S-06pasHoOro KiaMpaxa, HMeiolHe B OC—
HOBHOM WIMPOTHOE NpPOCTHpaHHe c asuMyTamu 260-290°% B cpasu c
HEOMHOPOMHOCTbIO CJIOHCTOR ToMM rnmH nadku C Hanpapiesue TpelMH
MeHdeTcsi, TpellMHbl KNMBaXa B npeaenax KOTIOpaHa HMEKOT MpeHMy-—
MEeCTBEHHO I0OXKHOe naneHHe C asuMyraMun 170-200° ¥ odeHb KpyThHie
yrau napenus (70-90°). Cremenp HapylleHHs INIMH OCHOBANHS B Npe—
nenax KornopaHa (Moay/b TPEUMHOBATOCTH) YBeNMYHBAETCH [O HANpap-
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neHKo K pyciy Boarn, B cTropoHy npaporo Gepera, T.e. K MeoTam
HaHOOJIbIMX HAaNpsXeHHH,

CrpykTypHblif aHalli3 HeOKOMCKOfi TO/MUH NnO KpoBlie aleBpHTOBOIO
cliog B mpefleflaXx 'HApPOY3Nna BBHIABH/I Ha/lM4He CBOAOBHIX MNOOHATHE Ha
¢doHe ob6miero MOHOKNMMHAJLHOIC NaneHHs INIMH, OpHEHTHPOBKA NPOCTH—
PaHH TPellMH CeKymlelo KIMBaXa B njaHe cOBNanaeT C HanpaslleHHEM
OCH CBOGOAHOTO NOAHSITHA, & CAMH TpeltHBl CeKYT CI/IOH NMOA yriamu,
G/MM3KAMH K BepTHKa/bHEIM, B naockocrax Tpemmn S-06pasHoro Kimm—
BaXa HabmonaoTcsa 3epKkana CKOMBXeHHd, 3anojlHeHHble NepeTeprolt
NIOTHOR riMHOM.

CrpyxTypHble Kaprhl ocHopaHig ['OC 1o aneBpHTOBBIM ClOSM MOAT-
BepMAaoT Ha/lMdHe HapylieHHA THNa CpoOAOBBIX noaHATHA., XapaxTepHhl
HapyueHHs THNA Me/IKKX OH3BIOHKTHBHBIX M INIMKaTHBHBIX CMemeHHA u
c6pOCOB~CABHIOB, CONMPOBOXKAABUHXCSl TepeXMMOM MOMHOCTel INIMHHC-
THIX ClioeB. AMIMUTyna cMeweHHlt y6piBaer C riyOHHO#. ITH paHHblEe
NMO3BOIIOT CBA3aTh 06pa3’oBaHHe NOKANBLHBIX CTPYKTYP C 3K3OTeKTOHH-
YEeCKHM IpONecCOM Bbiniopa riMH naiks C ua-non fpasoro Gepera B
nepHox o6pa3’oBaiis BLICOKO#f nofimel Bo/rk B CBASH C BOSHHKWHM Ne-
penagoM nablieHHsT MeXIy ee NPaBoiM K JeBoiM GeperaMs M pasrpy3koit
I'/IMH B OCHOBaHHMH BLICOKOro mpapoGepeXHOro ckiiosa, Brmopy rmmn
H3-1of BBICOKOIO mpaporo Gepera croco6CTByeT HalMdHe  TINACTHYHO-
ro ¥ MeHee NMPOYHOI'O CJlIOd, Mpefell NOMAYYECTH KOTOpPOrO Mpeoao/eBa-—
eTCsl CYymeCTBYIOULMM NpPHPOAHLIM nabfienneM, [IpH ropHaonTanbHOM mNe-
peMeunieHHH NOA AeficTBHeM mepenana nabieHrft cioff sToff rymMHLI B
pesyibTaTe TPeHHs K cuel/leHHs OKaaniBaeT pacTarxpapumee neficTeie
Ha Gollee mpodHble CI/IOH, CNOCOGCTBYS BOSHHKHOBEHHIO BEPTHKANBHEIX
TpellMH paapbiBa.

EcTecTBEHHO-I€O/IOrHMeCKHR STan pasyN/IOTHEHHS conpoBoxaalcs
PH3HKO=-XUMHYECKHMH NpeoGpasdoBaHHaMn B rnuHax. Tak, naGmopaetcsa
YMeHbllieHHe 34COJIeHHOCTH HEOKOMCKMX I'MMH Ha jlepoM Gepery B CBS~—
a3¥ c Bosbiiell MX ApeHMPYeMOCTEIO (HOBHIleHHAS TPELMHOBATOCTD ).
HsMeHsieTCs KOMMMECTBEHHOE COOTHOWEHHE COCTapa OGMEHHBIX KaTHO-
HOB H €MKOCTH MOrJIomeHHd: ANA I'MIMH B JlepoGepeXHoff HacTH NOMMHBI
Boaru yBe/lM4MBAETCS eMKOCTb NOriowmehds (mpuMepno Ha 7 Mr=sKB)
3a cuer ype/denns B OGMeHHOM. xoMmieKce KarnonoB Mg (mpumepho
B 3,5 pasa) nNa + Kno cpapuensio ¢ aTuMmu xe riMnaMu Ha npaBom
Gepery Bomrn, Habmonaerca HeKOTOpoe CHHXeHHe cofepXanua o6MeH—
noro Ca, ¥TO NOMKHO CKaaLIBATBCHA HA OCNAaG/leHHH NPOYHOCTH HEOKOM-—
ckux rimH. KpoMme Toro, B unmdax HeOKOMCKOHR rmmusl HabGmopaorcsd
KpHCTal/lME! r¥nca, o6pasopaslierocsi B pedy/bTaTe Pa3fioXeHHs ITHpHTA.
PocT KpHcTaliioB rHiica B IMHe CrnocoGCTByeT OONONHHTE/LHOMY pa—
SYMIOTHEHHIO I'NIMHbI B pe3y/bTaTe ee [e3HHTEerpPandH, JTOT mpomnecc
OOPOJILHO HHTEHCHBHO MPOTeKaeT B NMOBEPXHOCTHLIX COAX TO/MIM INIHH
¥ fABjlgeTrcs OOHO# K3 NpHIHH mpoaospKalomerocs HaGyxaHHs IIMH naxe
rocne ykiagxk GeTona,

Bce E3noXeHHOe NMPHBOAHT K HeOGXOMHMOCTH YdeTa H H3YdeHHSA
€CTeCTBeHHO=-I"€ONOTHYECKOI0 JTana pasyNJIOTHEHHS NOPOA MpH BhIGOpe
KaK BApHAHTOB CTBOPOB Ha YdacTkax C pe3KO aCHMMEeTpHYHbIMH [OJH—
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HaMH, T8K M pacdeTHhIX NMoKasaTtelelt ochopanua ['AC ¢ yzeToM AaMbe
HefillleI'0 ero pas3yNJ/IOTHEHHsH.

Ipr yMeHbIleHHH NMPHPOQHOIO AABJIeHHS MPOKCXOQHT pas3yN/IOTHeHHe
FIMHACTOIO I'pyHTa B peay/LTaTe YIPYTOorO pacliHpeHHs CKejleTa H
3aMKHYTOif mMOpoBO# BoOAbl, HaGYXaHWS ¥ KpHCTaUM3ARHK colefi. Ynpy-
roe pacliipeHde IpYHTa H3MepsieTrcd MHW/UmMMmerpami Ha 100 M Ton~
M, MPOTeKaeT CpaBHHTe/ILHO GLICTPO H B CHITy HepaBHOMEpHOCTH, CNO=~
co6cTByeT O6pa3’0oBAHHIO CETH TOHKHX TpelMH, OG/lerdalolnx noclefy-
jomwee HaGyxaHue., [lepopmanus HaGyXaHHd NPHPOAHOIO INIHHKCTOIO IpyH—
Ta BO3MOXHA MpH yciopur [Copouan, 1974]

Pug > Py + Pec, (8.1)
rae Pyg - naBnenve naGyxanus; Pg — Bepruganshoe NpHPORHOe AAB~
lleHHe; Pcc = CTPYKTYpPH&S CBA3HOCTB,

3uas Be/MUHHY AAaB/leHHs HaGyXaHHs, MOXHO NpPOrHOBHPOBATH MNpe=—
OelILHYI0 MOIHOCTBL Habyxawowelf ToMIM. EciM npeANO/NOXHTB, 4TO
CTPYKTYpHas MPOYHOCTh INIMH B INpolecCe BLIBeTPHBAHHA YMeHBIIAETCH
[0 HyZNd, TO HHAKHAS I'PAHHOA 30HB HaGYyXaHHd MacCCHBA I'DYHTa B UeHT-

pe KoT/loBaHa Gyner Hallnena H3 yC/OBHsA

Pys = vH, (8.2)

roe Y - o6beMublll BeC rpyHra, H - MomHocTh ToJmH,

TaxkuM 06pasoM, HA OCHOBAHHH HM3JIOXEHHOIO MOXHO cflellaTh Clle—
AyiomMe BbIBOABI,

1. PasynioTHeHHe I'NIMH NPOHCXOQHT B fBA 3Talld — €CTECTBEHHO-
reoflornyeckuft ¥ HHXeHepHO-reoNorHIeckuft,

2. MexaHH3M pa3yniOTHeHHS NOPOA B aCCHMMeTpPHYHBIX ygacTKax
OOMHH MOXET HOCHTB XApaKTep BhHIOpa c 06pa3soBaMHeM NOKANBHBIX
cBofooGpasHbiX CTPYXTYp, OCGYCIOBIMBAIOLMX BLICOKYIO TPEWMHOBATOCTD
K TeKCTYPHYI0 HEOQHOPOAHOCTB Nopod. [10STOMY NpH H3bICKAHHKX MOA
KpylHble MHAPOTeXHHMYeCKHe COOPYXeHH Ha y9acTKax peskKo acHMMer—
PHYHBIX K NepeYriyG/ieHHEIX AC/MH CllefyeT Hay4aThb pPa3yI/IOTHEHHe
NnopoA C NMOMOILIO NMOCTPOEHHA CTPYKTYPHHIX KapT MOPOA CJIOHCTOR TOMN-
oM, a TakXe OyTeM 0606iieHHs /a60paTOPHBIX AAHHBIX O COCTABe H
CBOACTBAX OHHX H TeX Xe NOPOM, 3ajeralouiMX [OA PA3/IMIHEIMH 3Jle=
MEeHTaMH peibeda,

3. Pa3ynnoTHeHnHe I'NIMH HAa €CTeCTBEHHO-I€O/IOI'HYECKOM aTalle
CONMpoBOKAAaEeTCsI CHHXeHHEeM IVIOTHOCTH, YBe/IMIeHHeM BJIAXHOCTH H
KoadduuueHTa NOPHCTOCTH HA Pa3yNNOTHEHHBIX YYacTKax, & TaKkXe Bbi-
paXaercsi B H3MeHeHHH (HIHKO-XHMHYECKHX CBO#iCTB MOpOd, YBe/IMde—
HHH eMKOCTH NOrJiollieHns. NpeoGpa3oBaHHi cOCTaBa OGMEeHHBIX KaTHOHOB
K BOAOPACTBOPHUMLIX COlleff,

4. Ha nnXeHepHO-I€ONIOrUHYeCKOM aTalle CKOPOCTb Npounecca pad-
YINOTHEeHUS SHaAYHTeNbHO BO3pacTaeTr, NpHieM 3&MEeTHYIO POJib HIpaiT
$aKTOpn! BEHIBETPHBAHHSA.
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I'naBa 9

YIVIOTHEHHE I''IMHUCTBIX IT'PYHTOB
OCHOBAHMA BOJIKCKOM I'C um. B. K. JEHHHA

KoHeyHasg paBHOBecHAs OCAOKA COOPYXKeHUd, PACINOIOKEHHOI'O Ha MNe—
PeyIUIOTHEeHHBIX T/IMHAX, CKIAALBAeTCs W3 MPHOBEHHO MpoTeKaioueft ocag=
KX#, mporexawomell Bo speMenu, [locnenuss 6yaer COCTOAThL W3 OCAadKH,
nporexaomeit Tpd yMeHbulaiomeMcCs NOPOBOM OABJIEHHH ¥ IPH HyNneBOM
TMOpPOBOM faBjieHud, HacTb ocagku COOpPYXeHUs BO BPEMEHH MOXHO pa3-
AendTh Ha ocaaKy, o6yCnoB/IeHHYW YIUIOTHeHueM Habyxueft, pa3ymior-
HeHHOlt yacTH MACCuBa I'DYHTa A0 COCTOSAHHd, CYyLWleCTBOBABWEro A0
BCKpPBITHS KOT/IOBAHA, ¥ OCAAKY B pe3ynsTaTe YINIOTHEHUd M'PYHTa C mep=
BOHAYANBLHO# €CTEeCTBEHHON INIOTHOCTBIO

S=Suru* S =Surn + sy.ﬂ + sy.e ' (0.1)
rae S - cyMMapHas paBHOBeCHas OCAflKa COOPYXKEHHs; SMFH - MI'HO=
BeHHas OCallka COOpyXeHUs; S; — ocagxa BO BpeMeHH; Sy.H -~ ocanxa

B peaynsTaTe YIUIOTHEHUs HaGyxXxwero rpysaTa TpH BCKPBITHU KOT/IOBAHA;
Sy.e ~ 0CaAKa B Pe3ynbTATE YIUIOTHEHHWA TDYHTA C €CTEeCTBeHHO# IoT-—
HOCTBIO~BIIAXHOCThIO, CYIIECTBOBABUEH# A0 BCKPHITHA KOT/IOoBaHa,

Ipu aTOoM paccMaTpuUBaeTCs TOINLKO OCAAKA COOPYXKEeHus moa AeficT-
BUEM Beca COOpPyXeHUs ¥ He YYHUThIBAETCH AONOJIHHTeNIbHag ochaxa B
peaynbTaTe H3aMeHeHHs QUIUKO~XUMHUYECKUX YCJOBHUH OXpYyXawomel cpe—
Abl, B YACTHOCTH H3MEHEeHHe KOHUEHTPaUuH INEeXTPOIHTOB IMOPOBOTO pace
TBOpa. Mexny TeM, KaKk 3To GLUIO MOKA3AHO BHIUE, AN BLICOKOAHC
NMepCHEIX, BHICOKOTUAPOPUNBLHLIX ¥ BEICOKONOPHCTHIX TAHH U3MEHeHue (u-
3UKO~-XUMHUYECKUX YCIOBHH OKpyXaiomel# cpeabl MoOXET NPUBECTH K'A0-—
NONMHUTENBHOMY WX YIUIOTHEHWIO W, CjleaoBaTeNbHO, OGYCNOBHTH Helpea-
BUieHHble OCaAKd COOPYXeHHd,

Hamu 6rina paccMoTpeHa aepopMaliis yNIOTHEHMs MIHHACTHIX I'PYHTOB
ocnopanus agauusa I'SC Bonmxcxoit rugpoanextpocraniunu uM, B .U, /lennna,

B ocHoBaunuu I'9C 3saneraioT annobBHanpHO-AeNOBHANBHEIE MNIHHUCTLIC
OTNOXEeHHs PUCCKOro (g ¥ MUHAENb~PHCCKOrO BpeMeHH (] o ¥ NpecHoBoa-
Hble HEOTeHOBEIE KUHENLCKUEe TIHHBI Nzkn. Mo nuronorudeckuM MpU3IHAKAM
reonoraMu l'agponpoexTa B OCHOBaAHUU COOpYXeHHs GnLUlY BhiieNneHsl Clou
14 - ld, 2-4 Q1_2 , 1-12 N9 kn. HenocpencTsenHo mon ocHOBaHHEeM
I'SC na rny6uny no 40 M sanerawor cnou 1Q9, 2-4 Q) o9, 112
N zkn-Cnou 6-9 Ny kn saneraior moyT# ropusonransHo, BLIuEnexXamue
Cliou CMATHI B CKiaAxy, rpeGeHb KOTOPOH pacmofiokeH BAONbL IOaHHS
I'3C, B pe3synsTaTe 4Yero 6ojlee gpeBHHE OTNOXEHHA NOAXOAAT GMKe K
ocuopauuio B uenrpe I'AC (ao 6-ro cnos N g kn). Hmxenepuo~reonoru-
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Ta6nupa 30

Cpennve 3HayoHng NOXKA3ATENER MINKEHODHO-IOONOrHYECKUX CBORCTE I'DYHTOBR

ocromanng I'3C (nocTpomTensurit nepuon)

C Tpe- Koed¢dunenr nopu~ | MoAyns ocankH
'rpa;n; Ecrecr- Obsem~ | OOwemunit ¥ neni- Kooddn— en Hueno |y o oune # nps gapne. | mpw nammesmm, CrpyeTyp-
Cnott rpad BeHnas au@ pec,| PeC CEe- umenT mwac- Rag Npov-
' HHlt Bec, TOKy= HAg aK~ | HUH, EKrc/cMm xrc/em
CEM WH- | BIAKHOCTE, | /o3 nera, ) NOPHCTO- THIHO= HOCTB,
3 r/cm 4eCTH, THBHOCTE 2
nexc % r/cMm cru cTa xre/em
% (5] 8 8 8

1 Qs 23,9 2,05 1,68 2,75 0,647 44 23 0,6 0,617 0,604 1,7 2,5 1
2 Q1_2 23,6 2,02 1,65 2,75 0,668 44 23 - - - - - -
3 Q9 22,1 2,06 1,70 2,72 0,618 43 23 0,6 0,576 0,565 2,1 2,8 1.2
4 Nog kn 20,8 2,05 1,73 2,74 0,576 38 20 - - - - - -
1° To xe 25,4 2,01 1,60 2,75 0,715 48 25 0,7 0,707 0,697 1.4 2,0 2
12 " 28,1 1,98 1,54 2,75 0,785 54 29 0,7 0,707 0,697 1.4 2,0 2
2 v 32,2 1,90 1,44 2,77 0,928 71 39 0,7 0,911 0,899 0,4 1,0 2-3
3 ’ 29,0 1,97 1,52 2,76 0,817 65 37 0,6 0,751 0,739 0,2 1,0 2
4 ’ 26,9 1,99 1,57 2,76 0,765 43 35 - - - - - -
5 o 24,4 2,03 1,64 2,76 0,687 51 28 0,7 0,700 0,688 1,2 1,9 -
(5] » 27,4 2,00 1,57 2,75 0,771 62 25 0,6 0,746 0,737 0.8 1,3 3-4
7 b 29,0 1,96 1,52 2,76 0,828 61 33 0,7 0,814 0,802 1,0 1,6 4
o8 ’ 27,2 1,99 1,57 2,74 0,760 49 25 - - - - - -
g8 d 30,9 1,92 1,48 2,76 0,870 66 37 0,7 0,822 0,817 0,2 0,5 4
a¢ v 33,0 1,91 1,44 2,77 0,928 67 37 - - - - - -

YeCKHE XapAKTEPHCTHKHM COCTABA, CTPYKTYPHl, QH3HIeCKHX # GHAHKO~ME=
XAHWYECKHX CBOACTE OTAENbHEIX CI0OEs IPyHTOos ocuoBamug I'2C mpw—
pefensl B Tabn. 30. Hapsny ¢ ravsdcTeIME C/IOSMH B OCHOB3HHE rac
6biT BCKXPHIT alleBponuTOREl crodt 8N 9 kn, xorophiii SBIgETCH BOROHOC—
HBIM.

I'nuEuCTHle TPYHTH, charaomue aXTHBHYW 30Hy ocHobanus 'DC, ume-
{OT CPABHETENLHO BHICOKYl maoTHocTs (¢ = 0,62-0,87), nonyrsepayio
u TBepaylo kKoHcucTesmuio (B = 0,06-0,23). DT0.P OCHOBHOM BEICO-
KoauCnepcHLle TIIMHBL, MMEIOlHe YUCNIO INIACTUYHOCTH B mpeaenax or
20 no 39 u conepxanue yactau < 5 mxMm no 60=70%. I'nmuubl nonu-
MuHepa/lbHble, HO C npeoGnafaHueM MOHTMODHWNIOHHTA (50-70%), npu=
CYTCTBYIOT CMellaHHOCOHHEIE MAHepank! pana rHapociola-MOHTMOD W~
JIOHUT, a TaKXe KAOIHHUT, XJIODHT ¥ MAaCHe3HAJbLHEIE CHWNUKATHl THNA
RaNLITOPCKHUTA ¥ CellHofluTa. EMKOCTh of6MeHa YeTBePTHYHBX TAHHHUCTBIX
rpyuToB cocraBaser 20-35 mr—sxB Ha 100 r u xuHennckux 35-

45 mr—skB Ha 100 r. Copepxanue ob6Mennoro Harpus (cmou 7 u 9
No kn)cocraBaser 25-45%, ocTanbHOe KONMYECTBO = o6MeHHBlll Kanb-
uut, Tlpu'TaxoM CoOTHOUlEHUH OGMEHHBIX HATPUS ¥ KallbUWf IVIHHA #o
cBOMM CBOfCTBaM o6nagaer cpoficTBaMu Ca-raunnt (raén. 31).

Ilapnenue HabyxaHus KHHENLCKHX TVIMH, Onpede/leHHOe np# XKomnpec—
CUOHHBIX WCHBITAHWSX NO BeNUWYWHE appeTHPHOTO xopma, ANs HaHOomee
ruapodMARHEX pasnocTed pocturaer 5-7,5 xrc/cM2,

Coapauve KpPYMHOro BOAOXPaHHUIWINA C HalOpPOM 25 M, a Taxkxe 3a=
Kadka pacconop HedTenpomeicsia B KAPGOHOBBIE OT/IOKEHWs, MOACTHURA-

144

mHie KuHe/lbCKHe (BepXHelTHOHeHOBEle) ¥ YEeTBepPTWYHBIE TNIMHUCTBIE OT=
JIOKeHHs, CYMECTBeHHO UOMEHWIH TUAPOXUMUYEeCKHe YCMOBUS B OCHOBA=
wuu ['9C, B rpyHrax ocHomaHdus (YHAAMEHTHON NIHTEI NONYYWIH pa3BH-—
THe XNopUNHO-HATDUenhie BOAEI ¢ MuHepanusanuest nuo 30 r/n (mo 0,5
N NaCl), a non noHypom npecHble ¥ cnaBoMHHepaNn¥3OBAHHEIE MHIe/I0Y=
Hble BOABL DB cBA3¥ ¢ STUM BO3HHKIO NpeAnojioxeHHe, YTO B HOBOH ¢Hw
3UKO~XUMHYECKO}f 06CTaHOBKE MOHTMOPWIIOHUT OB O=T"HAPOCTIOAUCTLIE IIk=
Hel ocHoBanug I'OC Moryr U3MeHUTHL CBOU NPOYHOCTHHIe ¥ AedopManuoH-
Hple CBOHCTBA, B Pe3y/lnTaTe Yel'0 HAPyWHTCs YCTOHYHBOCTH 3paHug
I'3C v npous3oiayT ero poNONIHHTEJIbHBle OCA[KH,

Onsr pewendg aToft sanayu GuUIM BBUIOJIHeHBl WCCNedOBAHUS MO Bhi-
ABIIeHUIO BIHAHHS QUaHKO~-XUMHYEeCKUX PaKTOpOB Ha CHUMAEMOCTh HAW~
6Goflee BBICOKOAHUCHEPCHBIX ¥ TUAPOPWILHLEIX KUHENbCKUX T[/IMH, cnarai-
mux ocHoBanue I'9C, O6pasup6n1u3Hennl KUHe/ILCKOH INIHMHBL HapyWeH-
HOW CTPYKTYPB! ¥IWIOTHANUCHL B KOMIPECCHOHHBIX npubopax no crabuwii-
3auv¥ gepopMauv¥ npu pabBileHusx 1,2 u 4 kre/em2 (xpurepwii crabu=
nusanuu aedopmalug He Gonbuwe 0,005 MM/CyTku), NOC/e 1ero Boga 3a-
meHsnack pacrsopamu O,1; 1 u 2N NaCl u CaClgy. Mpumenssunecs
KOHUEHTPaUU¥ A1eKTPONUTOB NOSBOJIWIM OXBATHThL BECh OHANA30H BO3=—
MOXHBIX H3MeHeHWH XOHUHEHTPAUHWY SMEKTPONUTOB B NOPOBBIX BOAAX TPYH~-
TOB AKTHUBHOH 30HBI ocHopaua I'DC. Ha puc., 69 npuBenenn: xoMmnpec—
CHOHHBIe KpHBBIe KUHEIBLCKOH TNuHbL C BOAOH ¥ noclie NoABeAeHHS PACT—
sopa 2V CaCly, Ana xoroporo 3pdpexT RONOMHUTENBHOrO YIVIOTHeHUs
61 HauGonpwuM. Buguo, YTO KOHTAKT I'DYHTA C PACTBOPOM 371€KTDOMH-~
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Ta6bnuna 31

Bnuaude coorHouieHWds O6MEHHBIX KATHOHOB HA MNpefenbl MNACTHYHOC
TH KHHENLCKOH TUMbL

ConepxaHue 06MeHHBIX

[lpenen npacTuyHOCTH, %
xarvoHos, %

Yucno nnac—

THYHOCTH
Ca Na BEePX Hui HWDKH Uit
(o] 100 112,4 35,8 76,6
100 0 79,4 34,3 45,1
70 30 74,9 34,8 40,1

TAa NPHBOAUT K 3aMeTHOMY AONOIHHUTEeNLHOMY YIWIOTHERHIO TPYHTa non
Harpysko#t (Habmiopesue Benock B Teuenwe 3-~5 cyrox), Tlpuuem wun-
TeHCHBHOCTEL ¥ Be/MMHHA NONONHHTENLHOI'O YIUNIOTHeHUS INIHHBI B PE3Yib-
TaTe OCMOTHYECKOro yAAjleHUH BOAbl 3aBHUCHAT OT IUIOTHOCTH CpyHTA:
mpu P = 1 krc/em2 Ae = 0,04, mpu P= 2 xrc/cm2 Ae = 0,02, a
npg P = 4 krc/cm2 cocraBngeT nuup 0,002, Tnusbl ecrecreenHo#
CTPYKTYDPHl UMEIOT 3HAYUTENbHO MEHBUIYI0 HAYANBHYIO MOPHCTOCTH, 03—
TOMY H3MEHeHue KOHUEHTpald# SNeKTPO/IIUTOBR B NMOPOBOM PAacCTBOPe He
BLISLIBAJIO BaMETHOrO AONONIHHTENbHOI'O HX YINIOTHEHHS.

Hixenepro-reoflorudeckuil AHANHU3 YIWIOTHEHHS INTMHUCTHIX T'PYHTOB
ocHopauug ['9C, B ceas¥ ¢ TeM 4YT0 (U3UKO~-XUMUYECKUS YC/IOBUS OK—
pyxaomeil cpefisl He onpenensioT YIWIOTHEeHus CJIMHUCTBHIX I'DYHTOB OC-
nosanus 'SC, npopepen ananua HEOOHOPOOAHOCTH U H3MeHEHWH HHXe—
HEepHO=-r'eONOrHYeCKUX CBOHCTB DYHTOB OCHOBAHHH COOpPYXKEHHg 3a Ne-
pwon 16-nerueft skcunyaranuu | 3uanrupos, Turosa, 1970, 1972].

Yro6bl OLEHHTHE KOMUYSCTBEHHO U3MeHeHud, NpodcUlequide B CpyHTax
ocHoBaHuf 3a 16-nernull nepuon SKcmayatanu# 6pui¥ npobGypeHBl cKBae
XKUHBI ¥ OTOOpannt o6pasnsl. PesyneraTthl uccneposaHuii TPYHTOB, NpoO-—
BeOeHHbIX B OOCTPOUTENbLHBLIA NMepwon, GbUlM CONOCTaB/eHbl C pesynbTas=
TaM¥ HCClenopaHuf MOHOMWTOB TPYHTOB U3 CKBAXuH, NMPOGYPEHHLIX noc-—
ne 16 ner sxcnnyaranud coopyXenus. Tax Kax npHuyioch UMeETH Aeno
¢ nabmopeHuaMu cOBHITHH, 3apUKCUPOBAHHLIX B HEKOTOPLIX TOYKAX NPOCT=
PaHCTBEHHO~-BPEMEHHOT'0 KOHTHHHYMA, ANA CHIKeHUs CTeNeHu chyqali~
HOCTH TP conocTrabBlenuu HaGnioaeHUA 6bUlg UCNONBL3OBAHBI CTATHCTH-
yecKkHe MpHeMbl cpaBHeHus BHIGOpOYHBIX cpeprux. Hcnomesopamuce Kpu—
repur y “(xu-xBagpar) u Creionesra [Panuosor, 1968],

IlokasaHo, yTo B cnyuae ManbiX BHIGOpPOK, AMIE KOTOPBIX CTeMNeHb ali—~
NpOKCHMALMY HOPMANBHEIM 3aKOHAM yXyalleHa B pe3yllbrare NoSBleHUus
acUMMeTPUYHOCTH ¥ yBeNnuYyeHUs AUcCHepcud, xpurTepuid CrbiogeHTra nNphé—
MEHHUM U faeTr HafeXHHe pe3ylbTaThl, €Cld CPABHUBASMBIE COBOKYI
HOCTH HMeOT oauHaKoBble 0o6beM, AUCHePCHH U NoKasaTeln# acuMmer—
pud,

HUa noxasartenefi cBOACTB IPYHTOB fjg NOCTPOHTENLHOTO nepuona U
nocne 16-nerHeli sxcmryaranuu coopyxenus {”crapsie” u "Hopeie” no-
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Puc, 69, HameHenne x03ppuIHeHTa MOPHCTOCTH KMHENbCKOH TIUHL
nocne mompemenus x o6pasity Boaw (I,2)u pacteopa 2N CaCly (3)
1 - napymeunas crpyxtypa W, =63%, W, =76%, W, = 41);
2 — 3 ecTeCTBeHHAS M HapylleHHas CTPYKTypa CoOoTBETCTBeHHO, (W, =
60%, W, =32, W, = 48%); 4 - HapywenHas CTPYKTypa, 3aMec Ha

pacteope 2N CaClg (W, = 60%, W,

Puc. 70. Hameneune xoapdunues-
Ta NOPUCTOCTH TMIHHUCTLIX I'PYHTOB
aa 16-sernuil nepuon sKCOyaTaluHu
coopyxeHus o riyoune

I = OQUANA3OH HU3MEHeHUs K03}
¢unueHTa NOPUCTOCTH, 2 — k-
HUCTEHIe TPYHTH, 3 — aleBpPHTOBbLI
cnoit (npasas ¥ neBas rpaHbL 3HA~
yenud xoadpPuUmHeHTa NOPUCTOCTH
ao cTpourenscTea ¥ nocne 16 ner
SKCI/IyaTanu¥ COOTBETCTBEHHO)
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Kasarenu) Guulv 06pasoBaHbl BpiGOPKY B OTAEABHOCTH ANA K&XAOro Cnos
¥ OTOeNnbHLIX YYaCTKOB COOpYXeHus, BHIGopxd cocTaBianuch H3. crneay-
IOmuX NMoxasaTeleil: eCTeCTBeHHO! BJaXHOCTH, 06beMHOro Beca, Ko3¢-—
dunueHTa NOPUCTOCTH, YHCNA INIACTHYHOCTH U paHullbl Texydecrd. Ho
noxasaTenejf, NojlyYeHHbX B QOCTPOUTeNBHEI TNepuon, KOMINIeKTOBA/lHCH
BEIGOPX® RCXONs U3 WAEHTHYHOCTH MUHEPANLHOro COCTaBa, AHCIePCHOC=—

TH ¥ HaANPMKeHHO'0 COCTOAHHd,
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Ta6nuna 33. HameHenue xoapdunkenta nopmcrocTd rpyHToB ocHoBanus I'9C nocne 16-nerse#t sxcnnyarauuu

Yyacrox | Yuacrox I Yaactox [[] Yaacrox {V
Cno#t u crparw~— Cno#t 1 crpa— Cnoft u cTpa- Cnoft u crpa-
papuuecKufy UH- Ae Turpabudecxuit &e Turpaduuecxuit Ae Turpabuuecxult Ae
nexc HHOAEXC HHOEKC HHOEKC
3 Q)9 0,048 2Ng kn 0,020 3Q;_9 0,019 3 Q19 0,015
5Ny kn 0,015 3, To xe 0,009 5Ng kn 0,006 2Ng kn 0,007
7 To xe 0,006 7" 0,024 8, To xe 0,013 3 To xe 0,006
oa* 0,012 9" 0,005 7 0,006 4 0,011
ob~ 0,004 - - 9” 0,004 5°* 0,010
9c” 0,002 - - - - 6 0,003
10” 0,002 - - - - 7° 0,002
Ta6nuna 34. PacuyeTs BelHYMHEl OCAAKH ¥ TIYGHHBL AKTHBHOM 3OHEI
Yaacrox | Facuer TnyGuna, na Ocapaxa Ipouent Pexo- Mpouesr Pacuer Pexomen-
oo Has KOTOpYIiO B Hoe pacuerHof MeHAye= HaTypHO# PRy6uHbL nyemas
o P); xa, paccuura=- ! oCagKE OT mas ocaaxu OT axTHBHON ray6una
KeHu oM Ha ocaf~ CBM‘ HaTypHOR xa PexoMeH= 30HBI, M aKTHUBHOH’
Ka, M Ryemoit 30HBL, M
! 20,9 30 26,2 76
’ ’ 50-52 51 70-74 50-8
I 19,7 30 23,7 83 0
m 15,9 37 18,2 86
: ’ 29-30 €2 60~-65 110-175
v 10,9 21 13,3 74




CBOfICTB MIMHACTLIX IPYHTOB U3 ocHoBarMa ['IC wia pasnmiNLIX nepHonoB H3LICKAHUR

Iz Tlporepea oAHOPOAHOCTE CPeAw CpaBHeRUe CpeqUHX NO EKPHTE-
c“‘mep‘ HEX N0 XPHTEDHIO K pmo Cruponenra
2 npu npu npu npu
§
2 1,2 | g=0,05] 9=0,10 | ‘L2 |4=0,05 [¢=0,10
Huclo nacTUYHOCTH
12,87 0,045 2,708 1,642 0,613 2,08 1,72
8,30 0,100 2,706 1,642 0,588 2,26 1,83
8,40 0 2,708 1,642 0 2,16 1,77
6,80 0 2,708 1,642 0 2,05 1,79
16,10 0,042 2,708 1,642 0,602 2,02 1,68
O6reMunft Bec
0,0014 0,346 3,841 2,708 1,76 2,08 1,72
0,0009 0,444 3,841 2,706 1,43 2,26 1,83
0,0008 0,266 3,841 2,706 1,33 2,16 1,77
0,0001 0,291 3,841 2,706 2,26 2,04 1,70
0,0006 0,364 3,841 2,706 2,53 2,02 1,68
KosdppuuueHT nopUcTOCTH
0,0038 0,406 3,841 2,706 1,79 2,08 1,72
0,0033 0,124 3,841 2,706 0,77 2,26 1,83
0,0020 0,173 3,841 2,706 1,08 2,16 1,77
0,0007 0,456 3,841 2,708 1,86 2,04 1,70
0,0024 0,196 3,841 2,706 1,83 2,02 1,68

[To Benwuaune mameHeHus Kospduudenrta NOPHCTOCTH MO raySuHe one=~
HUBAITH ymIOTHeHWe rpynra. Peaynwrarm onpemenenus mpupemeHsl s
Ta6n. 32, 33 u #a puc. 70. BumHo, wro HauGONBUINE HAMEHEHHs IIOT—
HOCTH NpOH3OUUIR B Cnoe, HaXoQamieMCs HeNOCPeACTBEHHO MOA NOMmOls
BOll COOpY¥eHus, aGCOMOTHAY BeAWMUHA Ae yMeHwuiaeTCa ¢ rnyGuHoil.
3BavuTENBHOE YINIOTHERWEe NPOHBOULIO B BepxHeRt yacTd cnoa 9 Ng kn
(98), saneraomero Hike aneBpomuToBOr'o cros 8 N kn.

Hexona U3 yCTAHOBJIEHHBIX 3HA4YEHWN HaMeHeHus KoapbumueHTa Mo
PHCTOCTY IIMHHCTHIX I'DYHTOB No rnyGuHe GBUIH Nmpow3apefeHbl MORCYETEHI
ocanox ocHosanus I'SC meromom nocnofiHoro cymmupopanus npd HepOI—
MOXHOCTH GOKOBOI'O pacWnpeHHs rpyHra II0 dopmyne

n n Ae i
S = ‘Z AS,- = ‘2 hi e (9.2)
i=1 i=1 0

rRe § - CyMmapHas ocafika Ha [AHHOM y4acTKe COOpYMeHus; AS; -
Ocagka ;=ro cnos; kj — MOMHOCTE i ~I'o ciiof; Ae; ~ uaMenenue Xoaj-
buusenta mopucrocTu i -ro cnos; €g- HauAnbHBY KoS{umMeHT MOpHO—
TOCTH ClIOg 0o BOBBeneHug CoOOpYXeHud,
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Ta6nuua 33, Miamenenue xospdpunuenra nopucrocru rpyurop ocsuoanua I'SC nocne 16-nerneft sxcnayaTauuu

Yuacrox | Yuacrox (I Yuyacrox [l Yyacrox [V
Cnoit v crpaTur— Cno#t # ctTpa— Cno# u cTpa- Cno#t u crpa=-
padugeckuls HH— Ae rurpabuveckui Ae rHrpapuveckult Ae THrpadpudeck uit Ae
nexc HHOEeKC HHAEXC uHOEKC
30 9 0,048 2Ng kn 0,020 30Q)_» 0,019 30Q 4 0,015
5Ny kn 0,015 3, To xe 0,009 5Ny kn 0,006 2 Ng kn 0,007
7 To xe 0,006 Y 0,024 6, To xe 0,013 - 3 To xe 0,006
ga 0,012 9 0,005 7" 0,006 4 0,011
ob~” 0,004 - -~ o 0,004 5"* 0,010
Oc ¥ 0,002 - -~ - - 6~ 0,003
1i0” 0,002 - - - - 7 0,002
Ta6nuna 34. PacueTs BelUYUHEl OCAnK#H ¥ T'AYy6HHEI AXTHBHON 30HBI
Iny6una,na Mpouent Pexomen-
PacyeT=~ » Ocapnka IMpouent Pexo- Pacyer
Z':::;fx Hag xoropyto B Ha~ pacuersot | mengye- | RATYPHOH riyGunbl Ayemas
ont, xa, paccadTa~ Type, ocanxu Or vas ocanxu OT axTuBHON rny6usa
oM Ha ocag~- oM HaTypHOf#t xa pexoMeH= 30HBL, M aKkTupHON
Ka, M RyeMoit 30HBl, M
| 20,9 30 26,2 76
' ' 50-52 51 70-74 50-8
1] 19,7 30 23,7 83 0-80
i 15,9 37 18,2 86
’ ’ 29-30 €2 60-65 110-175
v 10,9 21 13,3 74




Ipu pacyeTe OCaOKU COOPYXEHUS ANESBPOVIUTOBLIA CJIOH NMPHHSAT HeC~
xumaembiM, PesyneraThl pacyerop npuefeHdsl B Ta6n. 34. Kak Bummo,
ocanK# cOOpYXeHus, pacCYHTaHHble OO riIyOGHH, PABHBIX MOUIHOCTH AKTHB-—
HOlt 30HBI COOPYXKeHus coctapunda 74-86% or HaGnooaeMblXx B HaType.
3To cBUAETeNLCTBYET O TOM, YTO rayGUHA AKTHBHOH 3OHHI 3aneraer
Heckonpko HwKe 30-37 M. C yyeToM Toro, 4ro Ha rnyGuHe Hike 30—
37 M uameHenue xosppunmueHTa NOPHCTOCTH B cpedHeM paBuo 0,002,
Mo Pa3HOCT® HATYPHO! ¥ pPACYeTHOH BenwduH ocanok GnUla onpefeneHa
MAKCUMANLHAS TAYGHHA AKTHBHOK 30HE G0-T74 M. [lo-BHOAMMOMY, Refi=~
CTBUTe/bHAA I'MyGHHA aKTHBHOW{ 30HB GyReT HeCKONbKO MeHnue, TaKk
KaX HaMH He YYHTHIBAJIACH MIHOBEeHHasi COCTAaB/gioliag OCAAKH, KoTopas
Rna UepeyIvIOTHEHHBLIX TNIHH MoOXeT RocTHraTh 10% u Gonee or obmeit.

CpapHeHHe HATYpHOH OCAOKY c peKkoMmeHayeMmolt uxcTuTyrom BOATIEO
(cM. Ta6n. 34) noxazano, YTO HaTypHas OCalKa OT peXOMeHAyeMol
cocrabnger 51-62%. Taxoe pacxoxpenue OOGBICHSETCH TeM, YTO B pac=
yeTel ocanok I'OC 6nuu sanokeHbl SaHWKEHHbI® SHAYSHUS MORYNS Hew
dopmanuu (300-800 krc/cm2), TorRa Kax no ganieiM C.H. Krase-
Ba [ 1956 ], nonyyenHbIM MeTOROM OGpATHOrO nepecyera, OHU NPeBbi=
waor 1500 kre/cMm2, u KpoMe Toro 6nul¥ NPUHSTHI 3aBbANEHHBIE 3Ha=
YeHUs MOIHOCTH AKTUBHO# 30HHI.

Taxum ofpaaoMm, B peaynkrare 16-ierseit sxcrnnyatamud I'SC yMeHb—
wunca Xxo3ppHUHSHT NOPUCTOCTH U ypendyuncs o6beMHBIi BEC TIHHUC-
TBIX TPYHTOB OCHoBaHuf. HauGonpwue uoMeHeHUs NPOUBOUWNIH B CNogX,
npuMBIKaOmWUX K nofouse 197, B rny6s maccuBa ocHoBaHus aGconior—
Has BeNvY@WHA Pas3sHOCTH Ko3pdHUIHeHTa NMOPUCTOCTH YMeHLWAETCs, # HA
ray6ude cBoiwe 30-37 M pasnuyus CTATHCTHYECKH He YCTaHAB/IHBAOT~
cd. [lpu aroM uaMmeHenwe PUSUKO=-XUMUYECKHX YCNOBHHA OKpyxXawomei
cpefbl He NpUBENO K CKONLKO-HUGYAL 3AMETHOMY H3MEHeHHI0 CKHMAe-
MOCTH rauH ocHoBaHus I'DC.

Benuyunbl ocanx# oTAeNbHbIX yyacTKkop 'DC Ha TnyGHHY yCTaHOR—
NeHds paonuyuit B xospdUmUeHTe NMOPUCTOCTH OKA3ANHACH HECKONLKO MeHb-—
we HaGnopaeMbx BCIIEACTBHE TOro, YTO He Obula BKIOYeHa B pacCYeThl
MI'HOBEHHAS COCTAB/ISIOWAS ¥ pacyeT NPOUBBOAWICH HA HENONHY riy-—
6UMHY aXTHBHOH 3OHBI, NPOCTHPAIIYIOCH Hibke riayGuHbl nMpobypeHHbX
ckBaxuH, Bruskue aHaveH#we HaGnioRaeMblX ¥ pacYeTHbIX OCaAOK NORT—
BepXNaloT NONOKeHWe O NMpoTeKaHud ocamox B ocHopanuu I'SC B ycno-
BUSX KOMIpPECCHH,

PacxoXaenuss B GHaYeHUSX OCAAOK, PACCYHUTAHHBEIX N0 (axTHIECKOMY
YIUIOTHEHUIO, C HATYPHBIMH OCAAKAMH MOXHO OOBICHHTL HAJIHYHEM B
CYMMADHO#I OCajike COCTaBigiomux, o6ycioBienHbx Aepopmandedt rpyura,
nabyxuero B pesynbTaTe BCKDBITHA XOTNoBaHA, a TaXXe YNpyroro yi-
noTHenus rpyHra. Ecnu npeneGpeyn ynpyro#f cocraBagfiomeit ocaaxd,
YTO BHNOJIHe AONYCTHMO I AedopMAanufl IIMHACTLIX TPYHTOB, ANId KOTO-
poix ynpyras gepopMmands He NPeBHIWAST HECKONBKHX MNPOLEHTOB OT O0=
mei nepopMANUKE ¥ 3aKaAHYUBASTCH B Nepuoa CTPOUTENLCTEA, TO MOMXKHO
nyTeM cpaBHeHUMss HATYDHOH ocanxu ¢ paccyaTaHHo#t no daxruyecxomy
YIVIOTHEHUIO pa3feluTh OCAAKY COOpYXeHus Ha ABe OCHOBHbIE YACTU:
O6yCOB/IeHHY0 YIUIOTHeHueM Habyxuwero P'PYHTa 00 NNOTHOCTH eCTeCT—
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BEHHOr0 ClIOXeHWs ¥ yINIOTHeHWeM TIPYHTA eCTeCTBeHHOTO CIOXeHWs OO0
6onpuwux 3HayeHufi nnmoTHocTH. [na ocuobanus 'DC penuwduna ocanxu

B pesynkTaTe yINOTHeHWs HabyXuwero rpyHra cocrapigeT 14--26% or
CYMMADPHO#l ocaakx#, a B pes3ylLTaTe YIVIOTHeH#s I'PyHTa ecTeCTBeHHOH
INIOTHOCTH ~ 74-86%, YacTh 2T0#t 0caAk®, HeCOMHeHHO, 0GyClOBjeHa
ynpyro#t gebopmanueii.

Us npuBenensoro aHanusa ocaaxu I'DC, pacunonoxeHHON Ha nepeyn-
NIOTHeHHBIX T/IMHUCTBIX TPyHTaX, CHAeAyeT, YTO ANd PaNHOHANBLHOrO NpPOT-
HO3a ocCagkH HeoGXoAHMO 3HATHL NOoKasaTen# AedhOpPMALHOHHBIX CBOHCTB
TpPYHTOB AJig TPeX COCTOsHuit: HaGyXulero, HaXOAAWETOoCH B eCTeCTBeH-
HOM cOCTOsH@® ¥ ynpyroro., [Ipm aToM YacTe ocaax# B pe3ynbrare yli~
NOTHeHUs pPyHTa, HAGyXwero mpd BCKPLITHA XOT/IOBAHA TPYyHTA Paclo=
NOXeHbl B BEPXHefi MOJIOBHHe AKTUBHO 30HBI OCHOBAHHH, & yupyrag Ae=
dopMands xapaKTepHa ANl BCelt aKXTHBHON 30HbBl.

Ho npu manwdum Gollee MIMTENLHOTO W HHTEHCHBHOTO Da3ylVIOTHeHUA
rnuH, 4TO GLUIO XapaKTepHO ans ocHopaHult CapatoBckoit ['SC, rae ne-
dbopmanua pa3ylmioTHeH#s Ha6Gmoganacr Ao ray6ussl SOM u Gonee d Bbi~
paxanach B NOAbeMe AHAa KoTnopaHa Ha 15-25 cM, COOTHOWEHHE MEX=
Ay pasiavdHBIME YacTaM# ocanxu GyaeT MHBIM, Tax, cyMMapHas ocafka
GeToHHbIX coopyxeHufi Ha 1970 r., no nauusiM 'uaponpoexTa, COCTaBe
nana 165-270 MM ® COCTOA/la B OCHOBHOM 43 ocankxd#, OGyClOBjeHHOR
yIoTHeHWeM HaGyxXwero np# BCKPHITHH KOT/IOBAHA T/IHMHECTOrO TPYHTA,
Tak Kax HawGoMmwas oCaaxa HaGniofanack B TO# YaCwd# KOTIOBAHa, KO-
Topas HauGonpuwee BpeMs NpocToana 6e3 NpUCpy3Kd.

HeoanopoaHoCTh MacC¥pa IpPyHTa 0o ero oxumaemMocTd. Maccus
IpyHTa, XK NPAaBWIo, B PA3MYHLIX TOYKAX HEOMHOPOAeH MO COCTaBy Y
CTPOEHHIO ¥ BCHIEACTBUE 9TOIO CBOICTBA ero HeOAWHAKOBHI.

K. Kneita [1956] ormeuan, 4YTO HeOAHOPOAHOCTHL T'PyHTOB B OT—
HoweH#H MX AedOpPMUPYeMOCTH OOYyClOBlleHa HelpephIBHBIM BOSpPACTa-
HUWeM IVIOTHOCT® r'pyHTa no rayGuse, [lamHaa moaens, HeCMOTps Ha TO
YTO OHA He OTpakaeT BCero MHOrooGpasad @sMeHeHHs CBOHCTB IpyH-—
TOB KAK 10 TJIy6une, TAK H MO npocTHpaHuwio, Onula uCnONL3oBaHA
B.H. BapueBckam [1964] ana nporsosa aepopmanuit ruapoTeXHHAIEC~
KUX cOOpyXeHull # NO3BO/MAA eMy CYHMEeCTBEeHHO MOBLICHTL TOYHOCTBh
pacdera ocamok. B.H. BapweBckaii- npunan, paccMaTpuBag TPYHT Kak
M3OTPONHYX cpeay, YTO MoAynb AedOpPMALAH H3MEHAeTCd ¢ Tay6uHoli mo
CTENeHHOMY 3aKOHY

E = 42", (9.3)
rae E ~ monyns nedopmanmd, z - ray6usa, 4,n — nepamerpbl 3aBUECH-
MOCTH,

Ha oCHOBe BBUIONHEHHLIX PACYETOB OCANOK COOpPYXEHUR 6BLUIO yCTaw
HOBJIEHO, 4TO napaMeTp ” MOXeTr ObITh npudar paBHeiM 0,5. Opsaxo
NefiCTBATENLHOMO 3aKOHa W3MeHeHUs Moayns aedopMand¥ TPyHTa 0O
rayGuHe maccuBa He GRUIO yCTaHOBJIEHO.

Mexny teM usMeHeH#e aehOpPMANHOHHBIX NMOKA3aTeneit TPYHTOB B
MACCHBE MOXeT GHIThL Pas3iIViHbBIM B CUAY HeONHOPOAHOCTH rpyHTa. [Ipa
3TOM Heo6XOA#HMO YYHUTHIPATL B OCHOBHOM HeONHOPOAHOCTH, COU3MepH~—
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Mble C paSMepaM# 30HbI BilHaHHA coopyXeHnusa., OneHKAa HeOOHOPORHOCTH
TPYHTa B MAcwTafax BCEro OCHOBAHHA COOPYXOHHA NPeACTaNIgeT COXK—
HY0 3allady, TAX KaK [JId yCTAHOBJ/IeHUs O6bexTHBHOH 3aKOHOMepHOCTH
H3MeHYBOCTH COCTaBa WNH CBOMCTB I'PYHTOB Tpebyerca 6onnuioe Ko-
JIUYECTBO ONBITHBIX OAHHbIX. [Id TAKOro KPYNMHOr'O MACCHBA T'PyHTa, Ka=
KdM gBiageTcd ocHoBaHHe Bomxcko#t T'9C ¢ GonbWHEM KOMHYECTBOM TO-
yex onpofoBaHua ¥ NAaHHBIX ONBITOB, HEeOAHOPOAHOCTHL MACCHBA MOXEeT
6BIThL OneHeHa NP® NMOMOmMA MATDHILI OTXNIOHeHHA, C nenbio NOoCTpoeHHs
MATPHIH OTKJIOHEeHWlt MAcCHB rpyHTa B NpeaAellax COOpYXeHHd pa3Cu~
BaeTCyd Ha OGNOKA MO KONHYECTBy CeKuuit coopyxeHud. [anee pacCyuTpi
BalorTca 0606meHHEle XapaKTePECTHER VIS BCEro Cfos # Clog B Npeaenax
CeKuMy, HAXOAUTCH MX CTAHAAPT ¥ NPOM3BOAMTCH BHIMUCIEHHe OTK/IOHeHWR

Ry =Ni= %, (9.4)

rae X,'j- o60o6meHHag XapaKTepHCTHKA 3HAYEOHUA NOKABATENd [—=# CoK=
n#s cnod j; Xj- ofofmeHHasg xapaKTepdCTHKA 3HaAYeHUs NoKalarelld

j-ro cnos; o; = CTAHOAPT TOKA3ATEId | =I'0 CJod,

Pacuer Rij MOSBONAET BHIABWUTL Pe/IKO BCTPeYaeMble NOKA3ATelH, a
TAKKe SHaYeHUa noxKasaTeNd, onpefeasiomero aepopManuio OCHoOBaHUS
moa Harpysko#t. Ho ana momydeHusa NOCTOBepHHIX 3HaYeHW! mnoxasarTend
aehOpMANHOHHLIX CBOMCTB OAHO# MATDHMIB HEAOCTATOYHO # HeOGXOJHMO
HCCNenoOBATHL U3MeHeHHe CBOHCTB IpDyHTa 0O TPeM Hanpab/eHdusM: HOp-
MAJTLHO # NAPA/UISNIBHO OCH COOPYXeHUS W HODMAJBHO NOQOuWBe COOpy-
XKeHus,

B cnyuae crandoHapHo#f UW3MEHYMBOCTH moOKasaTeleft cBoHCTE B ro—
PU3OHTAILHEIX CeYeHHWSAX, YTO OGHAPYXKHBAIIOCH AJI OCHOBHHIX CJHOEB OC—
noBanua ['SC Ha mocraTouno Gomputux paccrosHusx (puc. 71) mMoxuo
OorpaHWYUTLCA HCCIeAOBAHHEeM HU3MeHeHud CBOHCTE no riyCuHe IIA HEC=
KOJIILKUX OCHOBHBIX y3J/IOB COODPYXKEeHHs.

HaMmeneHnue noxasarenelft cXxAMaeMOCTH PPYHTOB IO LIy=
6 un e, MaMenenue cBOHCTB rpyHTa xaK no riy6use, TAK ¥ 0O NPOCTd-
pasmo CJI0g onpefendeTCd OCHOBHOH I'eojloru4eckoll s3aKOHOMEpPHOCTERIO,
nposeagiomeiica B gaHHOM maccuse, Hampumep, MaMeHYHBOCTL Aepopma-~
NHOHHEIX CBOHCTB IIMHUCTHIX I'DYHTOB C riry6uHoft ofycnoBieHa Henmpe-
PHEBHEIM BO3pacTaHHEeM IJIOTHOCTH NOf AEHCTBHeM YBEeJWYUBAIOMErocsd
T'PABATANHOHHOTO fABJIeHHs, B peadyilnTaTe yero nebpopMUpyeMoCTh rpyH=-
Ta € ray6uHoffl yMennwaercs. Ho B cumy HeomHOpomHOCTH cocraBa B
peaylipTare AefCTBHA DA3NUYHBIX NPONECCOB OCAAKOHAKOIUISHWA U JIHTO-
resesuca obmas 3aKOHOMEPHOCThL YBelHYEHHS IUVIOTHOCTH® C IIyGuHOM
Gyner OCHOXHATBCA ¥ HabmopgaThbCd cTanWoHapHAA # HECTaNWOHApHASA
H3MEeHYHBOCTh CBOHCTB rpyHTa no riy6ude, [ng cramaoHapHo#t a3MeH-
YUBOCTH XApaKTepHO NOCTOAHCTBO CpeAHUX 3HayeHull, OTCyTCTBHE pe~
ryl9PHOCTH B WGMEHEHWH QUCTepPCHAd ¥ HEe3aPUCHMOCTL BeWYHHLI ABTO=
KoppensmuonHolt dyExnuu or BmbGopa Havanla KoopAuHaT. Ilpa wecoGmo-
nenun arux ycnopu#t Gyaer yke HecTANHOHADHAA H3MEHYHUBOCThL MOKA-
saTeng. HaMeduuBoCThr CBO#ICTE MACCHUBA B BEDTHKANLHOM HAanpaB/leHAd
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Puc, 71, ViameHenre Moay/s OCANKH TJIMHHCTHX TPYHTOB OCHOBAHWS
I'SC no NpPOCTUPAKHIO C/OEeB B HanpaeineHus kK pycily Boarm (no ocu
opaMHAT MOMYNb ocalk¥ NpH gaBnesHn 6 xrc/cmM2 B MM/ M)

yame BCero GnBaer HeCTalHOHapHO#, B cBasuM c HanuiHeM onpenelieH—
HOR reoIOrAYeCKOl 3AKOHOMEPHOCTH M CAyYafHbIX I'eOIOTHSeCKHX Ipo-
HeCCCE H3MeHeHWe CBORCTB T'pyHTa 0 KAKOMY-—IH60 HanpaBiieHuio B
MACCHBEe MOXHO NpPEICTABHTH B BUme ABYX cocTaBiIsiomux: 1) aaxo=
HOMepHO#, OoTpaxaiomeff 3aBHCHMOCTEB NOKa3arels OT KOOpAHHAT IPOCT-
paHcTBa M OoTpaxaiomelt OCHOBHO# TIeonorusecksft npouecc u 2) cayzaft—
HO#, Me @aBHCAmeEe} OIT KOOPAMHAT NPOCTPAHCTBA ¥ OGYCIIOBNEHHOH Cliry-—
vaftHplMH NpolleccamMH, “wyMaMH’ M NOrPeWHOCTSMM aHANN3a, Hapyule—
HHUsIMH np¥ OoTGOpe M TPAHCHOPTHPOBKe Hpo6 H T.A.:

U = Uggy + 8¢y (9.5)

rae U,,. ~ 3aKoHoMepHas COCTaBIAKmAH, 3ABHCHIAS OT MPOC TPAHCTBEH-
HOr'O MNoOJIOXeHds npoGby ac.n - Cliy4daiftHasi CoCTaBisiomasl, Xapakrepu—
ayiomas OTK/IOHEHUS OT NPHHATOR 3aKOHOMEPHOCTH.

3aKOHOMEPHYI0 COCTABISIOWYI0O MOXKHO NPeACTABHTE KAKGHA—~THGO (yHK=
HHUOHANLHOA 38BHCHMOCTBLIO, a CiiydaltHyio — pguclepcuell orknoHeHult or
npusgaroff 3aK OHOMEPHOCTH.

Ha prc. 72 noxasaHo maMeHeHHe XOSppANHERTA NOPHCTOCTH
IIMHACTHIX TPYHTOB ocHoBaus ['DC mno ray6ume. Bummwo, uto ans
AAHHOT'O MACCHBA HabmonaeTCs [MepHOAMMECKOe HAMeHeHHe NOXA3a~
Tellefl, 9YTO CBS3AHO C NHKJMYHOCTBIO OCAQKOOOPA3OBAHMS HA AAH-
HOR TeppUTOPHH. AHaNUTHYECKH)! BUA nogoOHOK 3aBUCHMOCTH OYEHBb Cll0—
XeH, HO Ha OTAE/ILHBIX MHTEePBAJIaX H3MeHeHHe 3aKOHOMepxo# cocTaBilg—
iomefi MOXHO NpPeACTABHTL B Buge nuneitfiofl wiv napa6onuuecko#t dyHE-
nuft. Brinenenuve saxoHomepHO#A ¥ chyualtHo#t cocTaBnsiiomell MoxeT 6HTH
npouaseaes0 no wmeroauxe [1,J/I. KanucTopa B pesynkraTe CriaKu—
BaMUs OTACNBLHLIX JHAYeHMi YCKOAB3AMM OKHOMY, BrmOYAaIOWHM Hec—
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Puc. 72. Uamenenre xosd-
dultHenTa TNOPHUCTOCTH INTMHHC~
THIX TPYHTOB OocHOBaHus I'9C
c rnyGuno#t

1~ daxkruueckoe,
HeHHOe

2~ ocpen-

KOMBbKO COCefIHAX SHaYeHUH. 3Ha~
wenne YCKOMB3AMEro OXHA” No-
Ty9aeTCs KaK JaCTHOe OT Relfle—
HHsI CYMMBbI ONPeAeJ/IEHHOTO YHC-
71a 3HaYeHHl NMOC/IeAOBATENMBHO,
B pesyapraTe craaxupaHus No-
ny9aeTCsi OCPefHeHHAas /IMHHsI,
KOTOpAasi H MPUHUMAETCsi 38 XA-
PaKTepHCTHKY 3aKOHOMEpHO# COC~
Tapasiomel HaMeHyHBoCcTH (CM.
puc. 72). Cnyuafmnas cocrapnsg—

72

omasi pACCIHTHBACTCH N0 popMylle ¥

5 X(U; - Uaax)2
Y

rpe U; - suavenne noxasaresm;
Usax - 3Ha4YeHHe 3aKOHOMEp-—
HOi COCTap/qIomeR; KOMMIECTRO
SHavYeHuH,

B Ta6n, 35 npuBeneHs! ypap~-
HeHHsl, NOKA3HIBAIOIIHE H3MEeHe—
HHe SAKOHOMEpPHOH COCTAaB/qIo-
me# MORYJS ocafxd No raybuune
AN pas/IMIHbIX C/I0eB OCHOBAHMS
I[3C, a Taxxe BenMIHHBI CAyYAah-~
ot coctrapnsomeft. Buano, gTo
cnywaliqas COCTAB/AIONIAN 3HA=
YHTEeNLHO MeHblle CpeAHeKBAaf-
PATHYHOI'O OTKJIOHEHHsi OT 06—
mero cpefHero 3HAYEHHs NO—
Kasarend.

HameHeHHe noxas3arens CXi-
MaeMOCTH N0 I'ryGHHe mMoXeT
6LITH HA OTAENBHHIX HHTEpBANAax
aIrpoOKCHMHPOBAHO NPH MuMHe AHON
3ABHCHMOCTH NOKA3aTeNs OT MMy
6uHLl z ¢QyHKOHMe# BHAA u=a+bz
(cMm. Ta6n. 35); npu napaGom~
YecKOoH - u=az2+bz + c; TpH
NepHoOmMueCKOt —u=2Ssinwz HT.4.
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Ta6auua 35

Cpennee eHauenue, 3aKowoMepHad M chydafiHas COCTABNSIOMHE W3~
MEHYUBOCTH MOAYNd OCanxd e, (P = 6 xrc/cM2) ramHECTHX rpyH-
ToB ocuoBanma I'2C

Cpenuee Cpenuee
Cnoft v crpa- | eunauemue Cayuati- | @ pam
Tarpadivecxut | vonyns :Ea ::;;::e p::::oc "% | nas coo- T“q;;
HHASKC ocank#, TABIAO= | orxmonenne

MM/ M mas oT cpenneft
1Q, 1,7 eg= 0,22k + 0,70 10,41 ' 10,58
2-3°Q1_9 2,1 egm 2,1 - 40,40
1-2 Ny kn 1,4 €g ™ 0,30(h + 16)-2,20 0,26 10,98
2-5 Ng kn 0,3 ¢g = 0,40(k + 25)+0,80 #0,25 10,58
7Ng kn 0,8  e¢g= 0,80 - 0,30

BnuaHue xo/HYecTpa HCNHITAHHA Ha CpellHee 3HaYe=
HHe MOAYJA OCANKU IFAHHHCTOro I'pyHra, C yBequueHueMm xo—
IMYeCTBA HCHWTaHKR V1S gaHHOIO HHKEHEPHO=TEOIorHIeCKOI0 S/IeMEeHTA
MaccHBa CPYHTA UNPOHCXOnHT H3MeHeHre cpedHux H ancnepcuft, Ha puc,
73 npubeneHH OAHHLIS, NOKA3LIBAIOmMHE H3MOHeHHe CPelHEero H Oucuep—
CHH C YBeNIMYeHHEeM KONtuyecTBA HCunrTauut s TeopeTuueckolt Momenu,
cocrapnenofl u3 cnydatunix yucenr, H OTHOCHTENBLHOR CKHUMAEMOCTH Ijk—
HHCTBIX TpPYHTOB ciiofl 2=3 Q9 , nopmummomefCs JOTHOPMAILHOMY 3aKO=
HY paclpefielleHisi H HMelome#l cTauuoHApHEIR XapakTep U3MEHYHBOCTH,

M3 npuBeneHHHX AANHMX BHAHO, WTO HPY MAIOM KOIHYECTBE HCIHI-
TaHu# XapaxTepHEl pPe3Rue KonebaHus M cpelnux, M Aucuepcuft, C ynpe-
NUYeHHEeM KOMWHeCTBA WcnurTanull Xpupas CpeaHuX IHAMEHWft KPYTO BO3=
pacTaeT M 3aTeM BHIMOIAXHBACTCS, a AHCTEePCH s yMeHbaeTcs, s reo=
perugeckofl Monen BHNonaxupaHie kpupoft HaYMHAETCS MPEMEPHO MOCIe
170 s3Hauennfl, a OAS BeUMMHBEI OTHOCHTENELHON CXHMAEMOCTH Yyxe
nociie 50~60 suatienufl, Hanuuue pasHumE! Mexay TEOPeTH4eCKOR Mo-
oensio W peancHol! kpHuo# rosopT O TOM, UTO noxa3arenu Aedopma=
OHOHHLIX CBOHCTB /MIIE, C HEKOTOPHIM MPUGIMIEHHEM MOXHO CHUMTATH
HE3AaBHCHMBIMH MEePEeMEeRNBIMH,

Bausune npocrpancTBeHRoff H3MEeHNUBOCTH CBOACTH
CPyHTOB Ha BHG6OP pacueTHH X nokaaareneft, CoBOKymHoCTD
pusHKO=MEeXaHUYECKHX CpOACTE I'DYHTOB €CTH pealu3ands caydafiHoro,
Yame BCEro HeCTamHOHApHOro nols, [na prifopa paCHeTHHIX MOKA3aTe=
neft p MEMKeBepHOR reohorur OGHMHO HCHOAEL3YIOTCH BEPOATHOCTHHIE GOp=
MY7Bl, NONYYEHHHe A8 He3aBUCHMBIX ChaydalHpx Beawdun, OqHaKO aTH
$OPMYNIEI He YYATHBAIOT MPOCTPAHCTBEHHON M3MEHUUWBOCTH KHXKXCHEDHO=
r'e0/IOrHYeCKEX NoKa3aTeseff, 9TO OGLIMHO HPHBOAHT K PACXOMOCHHIO pacC
YeTHLIX M geficTBHTENBhLIX nedopManufl ocHOBanufl CoopyxeHuft,

$u3UKO~MeXaHIeCKue CBORCTBA MACCHBA IVIHHHCTHIX I'PYHTOB B 3a=
BHCHMOCTH OT HHTEPBAllA ONMpPOGOBAHHS SABISIOTCH SAPHCHMBIMH WIH MHe=—
3aBHCHMEIMH ciydalibimu penmuauHami, Ecnv unrepean ompoGoBanus Mac-
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cupa ya3kuil, noxasarernd CRORCTB GYAYyT 3ABUCHMBIMH CiydaiHBIME Bo-
neyeaaMi, g mypoxoro waTeppala ONpoGOBAHUS TO PAANTHTHLIM, A&ICKO
OTCTOMMMM Opyr OT Opyra BepaGoTkaM, MoKasaTe/ld p 3aBHCHMOCTH
OT IeonordvYecKOr0 CTPOEHHA MOCYT GHIThH KaK 38BHCHMEIMH, TAK H HO~=
3aBHCHMBIME ClIydaliHEIMH BelTMARaMu,

3a pacuerurill HoOKa3are/lhb MACCHBA TIPHUHMAIOT 0GOCmeNHERt MOKa3a=
TEJIL ¢ PASIEYHEIMA IONPaBKAMHE, YYUTHIBAIOWHMHE KAK BO3SMOKHYIO OMBGKY
onpefeileHds cpegHero, TaK M xapaxrtep coopyxemus. Ecnu penmauna
WHTEepBana OnpoGOBAHHS NPEBHIIAET BEMNMHHY paAuyCa KOppesnsuHu,
TO ONpedeNsior pacYeTHH NoKa3aTedlh C MOMOMEBIO METOACB AOBEPHTENMb-
ubIX mpepenios. Ans cransoHapuofft MOCIEAOBATENILHOCTH aHayewull Noxe~
aarenq, NOAYUESIOMEroCs HOPMANLHOMY SAKOHY pacupeae/enud, pacaer-
HEIt MOKA3AaTellb ONpeae/IsioT M0 IaBHCHMOCTH

rae v = ¢/¥ = xoa¢pbumHeHT BapualdM; O -~ CpeAHee KBAAPATUIHOE OT=
KIOHEHHEe} 5= Cpeauee apHpMeTHIeCKOe SHAYECHHE; tp - SHAYEHHWE KpH=
repuss CTHOOEKTAa NpH AoBEpHTensHOR BeposTHOCTH P u n =~ 1 wgucne
crenedet CBOGOABI.

Ecnn ke uebmonaercs USMeHEHHEe NOKA3ATENS MO XAKOMY=-NIu60 Har=
PaARIeHWIO B MACCHBE, TO BHIGOp pacCdeTHOIO NOKA3aTels MOXeT OhITh
chenaH 1M H3BPECTHONO BuAA W3MEHEHHs MOXASATeNAs U0 OCpenHeHHO#
nNUHAK ero usMmenennd. Tax, Ans NMOKa3aTeNs, HOPMAIBHO pacnpefesen—
HOI'O OTHOCHTENBHO JHHefAHOft 3aBHCHMOCTH ¥( + bz npn snawennu o,
He3aBHCMWEM OT TNyGHHBI, pacMeTHHl MokasaTelb paBen

Ypacy = yo + bz + tp o, (9.8)

rae ¥, - cpeAnee SHaYeHHE moKadaTens fipu z =0; z - rayGEHas p
aMoupugeckuft xoadpunneuT,
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