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Koraxos ®@. 1. ®n3nxa BeQTAHHX ¥ Ta30BHX
KoamexkTOpoB. M., «Henmpa», 1977, 287 c.

B KHHTe HM3JI03eHH OCHOBHHIE NOJOKEHHs (H3MKA
He()TAHKIX W Tas0BHIX KoJJIexkTopoB. OcoGoe BHmMaHHe
yIedeHo A3YIEHHI0 CBOHCTB KapOOHATHHIX HOPOZ.

IipmeopmTes KIaccHpUKamus KOMIEKTODOB, HO3-
BOIANMAsA OO THOY KOANEKTOPA CyHATH 06 OTHOCHTENb-
HEIX MacmTabax 3amacoB HeQTH u rasa, 0 MeTojax uX
oneHxn ¢ cmocobax paspaboTem MecToposraeHmi. Pac-
CMOTpDEHH MeXaHW9IecKHe, eMKOCTHHE, (HIbTPANUMOHHEE
CBOMCTBA, CTPYKTYpa IYCTOTHOIO NPOCTPAHCTBA IIOPOJ
A [JaHH MeTONUKH HCCJENOBAHMS JTHX cBoiictB. M3jo-
sKeHH BOIPOCH HAPYINEHMA JAHEHHOTO 3aKOHA (GuabTpa-
OuA B TPEMEHOBATHIX IOPOAAX, HX peoJormYecKme
CBOMCTBA B METOWKA oOpefeaeHHs Roaddammenra rTpe-
IAHOBATOCTH.

JaHs cHocobH onpeneneHAs BOJOHEPTEHACHIECH-
HOCTH, YCTAHOBJIEHWA TPaHHUL KOJJIEKTOPCKAX CBOHCIB
W MeTOAZKA pacdeTa 3amacoB HeTw u ra3a B KABEPHO3HO-
LOPHCTO-TPEIMUHOBATHX NOPoAax. OUHECaHH METO/H Ompe-
AedeHus Ko3(QuNEenTa BRITeCHeHHs He)TH BOJOH M IO-
KasaHa BO3MOJKHOCTh NPOTHOBHPOBAHHA HedreoTAaun
KOJJIGKTOPOB.

Hnaura npergpasmadeHa Aag HayIHHX B HHKEHOPHO-
TeXHWYIeCKAX PaGOTHUKOB HedTSHOH M ra30oBOH IPOMEII-
JIeHHOCTH, 32aHMMAION[AXCSA PAasBeOKOA H pPaspaboTKOH
HepTAHKX ¥ Ta30BHX MeCTODOMICHHIL.

Ta6n. 45, ma. 88, cumcox amr. 283 Ha3B.

30802— 016
R 043 (00—77 175—77 © Usparenncrro «Hepgpar, 1977



Om pedarmopos

I pogeccop Pedop Hsanosuw Komaxoe sadymaa emopoe uzdanue
knuzy «Ocnossl Pusuku Hedpmanceo naacmay 6 6odee ULUDOKOM NAAHE,
nod nasearuem «Quauka eopruix nopod, audkocmeil W 2a308 3emHOU
kKopey. Ima wruea Ooascna 6vlia ekaionumb nocaeOHue Jdocmuscernus
COBEMCKUX U 3aPYGEHCHBT YUEHBLE, 3aAMPAzUBAIOWUE MHOZUE GCREKMbL
Pusuru semmnoil Kopr u ocoberrno Hedpmezaszocodepacawue nopodsl U HACH-
wanwue ux scudrocmu, a makxie 0606uums pesysvmamyl uccaedosaniLii,
nposodusuuxes nod pykosodcmeom @. H. Komazxoea:

K concarenuw, @edop Hsanosuy Komszroe He ycnea 3asepuiumy 3a0y-
Mmauuy kHuey. OOHako nod20mosieHHAS uM K USOQHUIO uacmv KHUZU
(socemv enag) Oocmamouno NOAHO O0MPAJNCOEM  COBPEMEHHBLI  YPOoSEHb
3nHaHul 0 Hegpmeeaszocodepacauur nopodax.

Bauwscativiue Eoaseew asmopa — rand. mexn. nayk A. I'. Kosaaes,
kauo. zeon.-munep. nayk 0. C. Meavhukosa, kaud. 2eon.-Murep. HAYE
B. Il. Opuax ompédaxmuposasc pYkonuct monaepagu & JoneiRuIlL ee
aanasoli IX o medpmeomOaue Koarekmopos, UcnoAb30806 UMEOUUECS DYKO-
nuckne mamepuaisr u onybauxrosannse mpyown @. H. Komarxosa.

I pedaacaemyro wumamento monozpaguio us Jesamu 2408, 0X6amuléd-
WY RPAKMUYECKY 8ech KDY2 80ND0Co8 GUUKL HEPMARBL KOAIEEMODOE,
6vlio peweno Hassamdb «Du3uka HemMAHMEL U 2A30686LT KOALEKMODOSY.

NPEAUCIIOBHRE

TTocae nagamna kanry «OcHOBH Guaukn HEPTAHOTO MIACTaY 1 TPOMLIC
20 nmer. 3a aTo BpemMa OHIIM BHIOOJHEHEL MHOTOUNCIEHHEIE Teope-
THYECKUE M DKCIEePHMEHTAJNbHEE MCCHCHOBAHNA, NMOCBAMEHHBEE H3yde-
HNI0 OCafO4HEIX IIOPOX, cofep:amux medtb, raz u Boxy. OcobeHHO
fonpmoe pasBUTHE NIONYWMIIH HCCIELOBAaHUs CBolicTB KapOOHATHHIX
IIOPOJ B CBA3H C TeM, UTO 34 HTH TOJH 3HAYUTEIHHO YBEJWIMI0CH YIICIO
paspabareiBaeMblx 3aiesedl HedTH W rasa, IPAYPOYCHHHIX K KapGoHAT-
HEIM KOJJIEKTOPaM.

ITpogomxanocs palnbHeliiee W3y4YeHUe TEPPUTEHHBIX KOJIJIEKTODOB,
B pe3y’abTaTeé KOTOPOro HamGojiee HeTAaNpHOE OCBelleHHe IIOJIYIHJIIL
CTPYKTYpPAa HOPOBHX KaHAJ0B, BopoHepTeHACHINEeHHOCTH, HepTeornada,
a Take CBA3L ODTHX IIaPaMeTPoB ¢ APYTEMU (H3MIECKUMI XapaKTepii-
CTHRAMH TPAHYIAPHHX DOPOH. JSHATATENLHO NPOABHMHYIHCH BIepen
H WCCNEeNOBAHWA CBOMCTB TePPUTIeHHHX M KapBoHATHBIX mOpOX reoduan-
qeckumn MeTomamu. IloIydYeHBl HODOJHUTENbHBIE JNAHHBI® O JBUKOHMI

1@®. 1. Kotaxos «OcaEosu $msukE mHedTAHOr0o miracray, M., Tocrom-
Texmagar, 1956, 363 c.
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CMEIIMBAOIMUXCA ¥ HECMONUBAKIINXCA KUIKOCTe B KammIiagpax,
B PeaJbHHX MOPHCTHX CPefiaX U B MOJeJIAX TPeIIMHOBATHX KOJIECKTOPOB.

CymecrBeHHO DaCIIHDIINCh LPENCTABIGHHA O HETAX I O MHOIO-
$as3HBIX YTIeBOAODONHEIX CHCTOMAaX B CBA3HM ¢ PaspaboTKOR rasoKoHAEH-
CATHHIX MECTODOKAEHHU, & TaKKe ¢ 3aKAYKOU CIKWIKeHHHX rasoB U ra-
30B BHCOKOrO JaBJeHUsA B medranbe salesru. [loaBuinch HOBHe, 0olee
coBepIieHNbe METORH 0T60pa mpod M MCCAefOBAHME IINIACTOBBIX FRILI-
rocteit. Hakomnen GoraTelii MaTepHal 0 XHMHIECKOM COCTaBe M (QUaH-
9@CKUX CBOMCTBAaX INIyOUHHHNX BOJ HE(TAHBIX M ra30BEIX MECTOPOMICHMIT,
uMeIomMui GoNbIIoe HAYYHOE M TIPAKTHYECKOe 3HAYeHue.

OcoObwit mATepEC IPeCTABIAIOT Pe3yIbTATH UCCIeHOBARMNIA B 06IacTu
€CTeCTBOHHOI0 M MCKYCCTBEHHOTO TEIIOBHX PE)KUMOB TOPHBIX LOPOT,
9pe3BHYANHO BajKHHE NI BEGopa Hambolee palHOHANLHOM CHCTEMEI
paspaloTKN HePTAHHEX 3ajiesKeld ¥ JJIA UBHCKAHNA CIOCODO0B YBeIUIeHNA
HereoTnadn. B oTamdme OT HCCIeHOBaHWHA HPOIMIHIX JIeT H3YYOHUE
TIOBEPXHOCTHO-MOJEKYAAPHEX ABJXeHNE B HeQTAHHX 3akemax CTano
HEOTHEeMJIEMON JACTHI0 PEMIOHUA I'HAPOREHAMUISCKMX 3a1ad 110 BHITECHE-
HUI0 He(TH ¥ rasa U3 KOJJEKTOPOB PaszINYHEIMH areHTaMH.

Taxum o00pasoM, 3a HCTEKIOMI HepHOJ MHOTHe PAa3AeIE (HUIUKA
OCAJOYHHX LOPOX DOJYIulW panpHedimee pasBuTume n 6Gojdee rryboxoe
ocsemienye. B nmocaemane rogst 8 CCCP u sa py0esKoM BHINLIO B CBET
HECKOJLKO Kuur {7, 45, 202, 251], mpamMo uiu KOCBEHHO OTHOCAIUXCA
K (m3uKe HeTAHOIO ¥ ra30BOro mIacTa ¥ K QU3UKE OCAXOYHHIX IOPOX.
Ho onu me 0XBaTHIBAIOT HEKOTOPHX BajKHHEIX PAasfelioB, MOJYIHBIINAX
B IocJefHee BpPeMs IUPOKOe OCBelleHNMe. JTO, KOHEYHO, He 03HAUAET,
9TO mpeANaraeMasd BHAMAHUIO IUTATEIs KHITA OPETEHAYeT HA MCIEPIIH-
BalOINYI0 IIONHOTY OCBEMIEHWA BCEX BOIPOCOB, OTHOCAMMXCA K (pu3HKe
OCAJ0YHEIX HOPOJ B3eMHOH KOPH M CONepP:KAalIUXCA B HUX MKULKOCTEH
# rasoB. OcHoBHOE BHUMAaHME 31eCh 00PANIOHO HA M3JIOKEHNe BOIPOCOB,
KOTODBie MOTYT HMeTh ONpefeNsAiolllee 3HAYeHWe B DelleHUIl 3a7ad pa-
AUOHAJBHOTO HCHOJIL30BAHUA TOJE3HHX MCKOIIAeMHIX.



BBEJEHUE

Uzydyennme ycaoBuil ¢opMupoBanwa zajiekedl HeTH ¥ Taza, MOUCKH
¥ palioHalbHAad paspaboTKa UX HePa3PHBHO CBA3AHEI ¢ HE0OX0JHUMOCTHIO
u3yvenusa (U3NMIECKUX CBOHCTB TOPHHIX IOPOJ W CONEPKAMUXCA B HUX
IOJIe3HBIX MCKOHAeMHX. Hampumep, AJsS pamuoHaIbHOE paspaboTKH
HeTAHON 3aJeKH HeoOXOHMMO MMETh IPeJCTABJICHNE O CONEPIKAMUXCA
B Heil a0COMIOTHEIX ¥ IPOMHINIIEHHHIX 3amacax HedTu M rasa, BHOPATh
crcTeMy paspaboTKH M YyCTaHOBUTH TeMI M3Biedenmsa ux. [xa sroro,
B CBOIO 0Yepeb, TpebyeTcsa 3HATH I'HIPOTEONOTAIeCKe M PUIMKO-XUMHU-~
gecKkue cBoiicTBa HedTH, Taza W BMeIlaomux ux mopod. B wacrHocTm,
97005l OIPeReNnTh abCOMOTHEE 3amack HeTH WK raza B KOJLIEKTOpe,
He00X0aUMO 3HATH PasMepH 3a7eKHd, IMOPUCTOCTh M BOMOHACHIIEHHOCTH
KONIeKTOpa, O0BeMHbe Ko3pPunmeHTH HeTH M rasa B IIACTOBBIX
ycaoBusax. Jis ompefelieHHsA OPOMHIIJIEHHBRIX 3amacoB, KpPoMe TOTO,
OJKHEE OHTH W3BECTHHL MAKCHMAJbHEE KO3PQHUIMeHTH HedTeoTIaTN
¥ raszo0Tgavy KOJIEKTOpA.

Hedrp m ras ms samesxu Moryr or6uparThcs ¢ PasiNYHOA MHTEHCHB-
HocThio. He Besrmit Temn or6opa UX MOKeT OKTH HpPU3HAH 5PHeRTHBHEM
B OTHOINCHIN 3aTPATH BpPeMeHH I 0co0eHHO HedTe- U razooTHadud miIacTa.
Jeno B ToM, 9T0 HeTEOTHAYA CBA3AHA C BECHMd CIOIKHHIM KOMIIEKCOM
¢U3NIeCKAX ¥ PUINKO-XUMIIECKUX ABICHHNA, KOTOPHMA COIPOBOKAAETCS
BHTeCHEHHe HepTH u3 OTAEINBHEX Hop KoJiexkropa. CoBpeMeHHEIe
MCCIeOBAHNA MOKA3HBAIOT, YTO W3YAEHWS ONHOTO JUIIh MAaKDPOIBHUAE-
HY JRUTKOCTEH M rasoB B MOPHCTOR cpefe Ge3 yueTa MEHKPOIPOLECCOB
HEIOCTATOYHO [IA TOro, 9TOOH HPABUILHO IPEHCTABUTH BCe SBIEHMSI,
CBA3AHHEIE ¢ IBHKEHNOM JKUIKOCTel 1 ra30B B ropaHX nopopax. lanasime
OyzeT DOKa3aHO, HACKOJIBKO Ba)KHO H3YIeHNEe MUKPOIPOIECCOB B I'OD-
HOI mopojie A U3KCKAHUA NyTeil YBelndenua HedTeOTHaqun, PaBHOME]-
HOCTH HPOABIUKEHNA KOHTYPOB He(TEeHOCHOCTH M ra3oHOCHOCTH, OIpeje-
JeHVS PeKUMOB (MIBTPAIMH JKUAKOCTEH W Ia3oB, OCBOGHHsA CKBaKHH
¥ panyoHaNBHOH pPazpaboTHM He(TAHHIX M Ta30BHX 3alleiKell B IeJOM.

Kax msBecTHO, GONBIMIEHCTBO TOPHEIX IOPOJ HE OFHOPOAHO II0 IPO-
HUMAeMOCTH, TOPHUCTOCTH, IPAHYIOMeTpHIecKoMyY cocraBy H T. #. Cko-
POCTh NBMIKEHHS JREAKOCTE!l M Ta3oB B mOpax pasHoOro pasmepa pas-
araga. CaemoBaTenbHo, U IPOABUKEHNE KOHTYPOB HEe(TEHOCHOCTH M Ta-
BOHOCHOCTH B KOLIEKTOPaX NPOUCXORWT HeopmHaxoBo. OcobemHo 3TO0
3aMeTHO B He(pTAHHIX 3ayeKax. BclejncTBme HepaBHOMEPHOCTH IIPOABI-
JKEHNA KOHTY DA HeTEHOCHOCTH B HeTecofep:Ramed nopoae 06pasyoTcs
MHUKPOLEJINKYN He()TH — HeGOIbINHNe CKOLJISHHUA €€ B ONHOM MM HECKOIb-
KWX NDOPOBHIX KaHANaxX, OKPY)KeHHHX Bomoii. Ecam pasmocTh maBIeHni
10 06e CTOPOHE MUKPOIEINKOB He HPeBHIaeT RANMLIAPHEOTO JABACGHIA,
TO 3HAYUTEJIHHOE KOJIMIeCTBO HOPTH O0CTASTCA HEOHU3BJAOUCHHKM H3 HOPOLH
u TeM GoibIie, 9eM GoJIbIIe ee HeOJHOPOMHOCTH I MOBEPXHOCTHOE HATA-
JKeHHe Ha TPAHWIE pasjeda Bofa — HedTb.



Hedreormaua npn onpegedeHHEX YCAOBHAX MOYKET 3aBHCETH TAKIKe
o1 cMagnBatwImeil crocoGHOCTH BOAB DY BHTECHOHNN €10 HeTH M3 KOJI-
serropa. CMadnBaomas CHOCOOHOCTH BOIH B IIPOIECCE ee ABIMKeHNA
3aBHCHT He TOJbLKO OT (1)1]SHHO—XHMH‘IGCKI’IX qJHI\”TOpOB, HO TaKXe H OT
CKOPOCTM JBUWHEHHS BOJOHedTAHOTO ROHTAKTa B NOPOBHX KaHalax,
11 OT CTPYKTYPH HOPOBHIX KAaHAJOB. B CBA3H ¢ 9TiM GOJBLIOE 3HAUYECHIIG
npuobpeTaeT KOANYECTBEHHAHS XAaPAKTEPHCTHKA CMAYUBAGMOCTH, T. €.
BOJWYHMHA KpAaeBHIX YIJOB CMAYHBAHNA IPU IBHIKOHHIN JKHIKOCTEH
B 110pax IMOPOJH.

Jaa pamwonanbmo# pazpaboTku HePTAHHX 3ajtermell GoJbUIOe 3HA-
9eHHE MMeeT COCTOSHUE SKUNKOCTeH I rasoB B HPUPOAHHIX YCIOBIAX.
Har usBecTno, HempeMeHHHIMI CHYTHUKAMU HedTH B GOJbIDUHCTBE Hed-
TAHMX 3ajesKell ABIAITCA BOJA H Ta3. B 3aBMCHMOCTH OT KOJUYECTBa
HeTH ¥ Taza, a Takse OT JABJIEHUA H TEeMIEPATYPH B KOJIEKTOpe
He(TAHON Ta3 MOMKeT ObHITH PACTBOPEH B He(TH MJIN HAXOANTHCA B IIACTE
B cBoGOogHOM cocroaHui. IIpir DOHIKEHUN NMABJEHHS B 3aJeKu HIDKE
IABIECHHA HACHOICHWSA YacTh rasa U3 HeQTH HepeXOoiuT B CBOOOTHOE
cocrosaue, B aToM clIyduae IpuUTOK SKHAKOCTH K CKBAajKMHE U3 KOJJIEK-
Topa YMEHBOIAeTCH, TAK KAK g TasupOBAaHHON HePTH OTHOCHTEIbHAs
OPOHNIAEMOCTh KOJICKTOPA cHIDRaeTcsa. BMecte ¢ TeM yxyxgmaercs o €ro
HedTeOTHAYA B pe3yrbrare YacTHIHOH BaKYHOPKH IODP KOJJIEKTOPa
mysbIppKaMu raza n Kanegbkamu HedTH. Takum obpasoM, misa TPOGKTH-
POBaHUA M OCYMECTBIEHIA PAINOHAIBHON paszpaboTku HeQTAHBIX 3aJe-
et He66X0AUMO 3HATh JaBJEHIe, TEeMIEPATYPY U HaBJCHHMe HACHIIEHIs
HeTH Ta30M B 3aJEMKH.

Ilpu or6ope medrm u3 3aleKM BechbMa CYINECTBEHHOE 3HAYEHHE
nMeeT cocrosmmne npuzaboiiHoll 30HH KoddexkTopa. llpm paspabortke
HEeTAHBIX MECTOPOKIAeHU OLIBAIOT CIYYaH, KOTJa BBOJ CHBAjsKMH B DK-
COAYATAMMIO HmOcTe OKOHJAHIA OYPeHUA 3aJepsKyBaeTCA BBUAY OTCYT-
CTBUs DpUTOKA HedTH M3-32 OTPHIATEJIBHOIO BIMAHWSA BOKHI, NPOHHKA-
0me B KOJJIEKTOP U3 MIHHUCTOrO pacTBopa B mpouecce Oypenns. Boga
BMeCTe C He(THIO IPH H3BECTHHX YCIOBHAX o6pasyeT cMech, KoTopas
JacTHYHO 3aKYNODPHBAET IOPOBHIE KAHAIH, CHUIKAA IPOHMIAEMOCTH
KoayekTopa. Ta gacTh UPOBWKINEH B MOPOLY BOAKI, KOTOPAs CIHOCOOHA
mepeMemiaThCA TO TOPOBHIM KaHAJIaM, ABUIKETCA C O9eHb MAJoH CKO-
POCTBIO BCIeACTBIE 0¢060Oro XapaKTepa MBWMKEHWA CMeCH B KamMLjiapax.
Pemawmnee smadeAne B 5TOM cIydae HMEIOT pasMep HOPOBHX KaHAJIOB,
TOJNIIMHA MOrPAHUYHHEIX CJOEB M BEJWYHHA MOBEPXHOCTHOTO HATMHKEHUSA
Ha TpaHMue pasjena Boga — HedTh. ITH jKe (QAKTOPH OLPENEeIHIOT
3¢peRTUBROCTD NP KUCIOTHOH 00paboTke 32605 CKBa)KWH, ITPOBOIAMOMA
¢ TEeJBI0 BOCCTAHOBIEGHUA TPOHUIAEMOCTH NpusabofiHOM 30HBI KOJIEK-
TOpA.

CaepoBarennpno, xKawkoit OB BOUPOC, OTHOCAINuICA K OT6ODY uj-
KOCTH H Trasza rOpPHHIX IIOPOX, He PACCMATPUBANCH, BCIOAY IPHXOTUTCH
UMeTh JeJI0 ¢ ABJIeHHAMH, IPOHCXOAAMUMA B OTNEABHEX KamHJIJIAPHBIX
KaHaJax.

B cooTBeTcTBHA ¢ HaMEYEHHBIM O0TOOPOM JRUAKOCTH H Iaza W3 3aJeHN
OIpefleTAIOTCA 4ACIO0 W PACHONOKeHUe CKBAMKWH HA MECTOPOMKISHNH.
IIpu 5TOM, DOMUMO TIeONOrHYeCKNX (AKTOPOB, HEOOGXONUMO YIUTHBATL
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OPOHATIAEMOCTh KOJIJIEKTODPA M BA3KOCTh COJEPKAIMUXCH B HeM RHIKO-
cTeilt ¥ raza. ITO OTHOCUTCS HE TOJLKO K SKCOIYaTalMOHHEIM, HO H K Ha-
rHETATEIBbHHM CKBaKHHAM P IPOBEJCHUA MEePONPUATHH 1O MOLIePIKa-
HUI0 JABJIEHWA B saleXu. Basxocrh HeGTH B IPHPOTHHIX YCIOBUAX
3aBHCHT OT TeMIepaTYpH M KOJHWYeCTBA PACTBOPEHHOro B Hell rasa.
Nmeromuiicss oopIT MOKaskBaer, 9TO aHaklnz npob HedTH, rasa um BOHI,
oT0UpaeMux ¢ 3a00A CKBajKWH, HNO3BOJAET HOJYIHTH NAHHHIE, KOTOPHIE
¢ JOCTATOYHOH CTEmeHBI0 OOBEKTMBHOCTH MOTYT XapaKTepH3OBATh HX
CBOICTBAa BO BCEX MECTaX BaJleiKm.

B 5T0OM OTHOIIEHHWU HECKOIBLKO CIOKHEe OOCTOMT [0 ¢ aHAIM30M
KepHa, orOmpaeMrnM B mpomecce Oypenusa ckBarmH. HepH, xak 6H o
HY OB BEJHUK, MMeeT CANNIKOM MAJIYI0 LJIOMAXh II0NeDPeYHOro CedeHMs
IO CpaBHEHMIO ¢ oOHell IJIOIMajbi0 M3yIaeMOro KOJJIEeKTOPa, NPUXO0LA-
melica Ha OXHY cKBauny. U, TeM He MeHee, M3ydeHUe CBOMCTB OPHEIX
TOPOJ O KePHY MMeeT MCKIIOYATEIhHO GOJbIIOe 3HAUEHHE, eCIH 0TOOp
KepHa H focleqyoIIui aHains ero ORJIM BHIOJHEHH IPaBUILHO.
Ilpn mpaBnapuOM 0TGOPE ¥ aHAIN3e KePHA MOKHO IOIYUATh, B YACTHOCTH,
JaHHEE 0 IPOHUIAeMOCTH Beell mpu3aGoRHON 30HE MATPHALHL HJIACTa K OT-
JIeIBHBIX €0 IPOCIoeB. JTA AaHHEe B COYETAHHN C pPe3ylIbTaraMH FAAPO-
IUHAMAYECKUX HCCIeOBAHWI CKBa;KAH IO3BOJAIOT Pa3felbHO OLEHHUTH
IPOHUIAEMOCTA MATPUIE KONIGKTOPA ¥ IIPOHMUIAeMOCTb, 00YCIOBIEH-
HYI0 TPeOIIHOBATOCTHI0, COCTABUTHL GoJlee IPABHJILHOE IPeRCTABICHHAE
0 NeHCTBUTENBHOR NPOHUNAEMOCTH Upu3aloilHoll 30HH, €6 H3MeHEHHAX
B mporecce paborsl ckBasRUHA U 00 s¢PerTuBHON npornmaemoctn. Mame-
HEHIA OPOHAIAeMOCTH OPU3a00HHOA 30HK MOTYT OHTDH CIELCTBHEM H3Me-
HeHUsA IPOHHUOAEMOCTH MATPUIH KONJIEKTOPa WIM IPOHHLIAEMOCTH,
00yCIOBIEAHON TPEIUHOBATOCTHIO, WIH TOX M APYTro# OZHOBPEMEHHO.
Ilosromy ruppogmEaMuIecKue MCCIACTOBAHUA CKBAKHH MOJKHO paccMmart-
pUBaTh JUIIb B KadecTBe MCTOTHIKA MODOJTHHUTENHHOH HHQOpMammu, He
MCKJII0Ya0Iell I He 3aMeHA0MeH mHQOPMAIHIo, IMOIYyIaeMy0 IpH aHAa-
auze KepHa. To sKe oTHOCHTCA W K reoH3MIECKHM WCCIeJOBAHHAM
cxBaKRUH. l'eopuzmueckne MeTogsl TaaT B cefe GOMBIMINE HOTeHIUAILEEE
BO3MOJKHOCTU, KOTOPHE HCIOAB3YIOTCA JAJeK0 He NOIHO MIHN HeIPaBHJIb-
HO H3-3a OTCYTCTBHA HEOOXOIMMOTO COMOCTABIGHHA WX Pe3YIbTATOB C
Pe3yALTATAMA aHANM3R KEPHA W I'MIPOJUHAMUIECKHX MCCICTOBAHHUI.

HanGonee monno u 06croATedbHO pPasIMIHEE CBOMCTBA T'OPHEIX
LOPOX H CONEepsKaIUXCAd B HUX IOJE3HHX HCKOLAeMHX MOIYT GHTH
W3YYEHH JHIIp IPH KOMIIOKCHOM HCHOJAb30BAHMN PasHOO(PAa3HHX METO-
JI0B MCCIENOBAHMA IIYOUHHEX HPOG mopox, ;RUAKOCTeH ¥ ra3oB B code-
TAHAH C THEPONVHAMUYECKHMH ¥ TeOPU3UIECKHMIH HCCAeIOBAHIIAMIIL.



IF'nasa 1

JUTOJOIO-IIETPOTPACGHYECKA A XAPAKTEPUCTULRA
HOJNJIERTOPOB HE®TU N TA3A

OBIIE NOBATHA O I'OPHBIX ITOPORAX

Hedrs u ras mMoryr BeTpevaThcs B TOPHHX HOPONAX 3eMHOM KODHI,
re AN HX HAaKONJIEeHMA M COXPAHeHHA MMEINCHh 0JIarompuATHEE IeoJo-
rnyecKkHe ycinoBug. ['aBHOe M3 3THX YCIOBHHA: XOPOMIO BhIpasKeHHEIE
ROJJIEKTOPCKHE CBOMCTBA OPOJK, KOTOPHE 3aBHCAT OT MHOTHX (aKTOPOB,
B TOM 9HCJe OT IPONCXOKACHNA K MOCHe yIOIINX N3MeHeHNH (fnareHesa
o 9OHTeHe3a) B Te9eHWe IE0JOTHISCKOTO BpeMeHH.

Ilo peitcrByromeit B macroamee BpeMs KJIaCCH(QUKAMH FOPHEE IIO-
POJHL Pa3feNAITCA HA TPH OCHOBHEE TPYIUE: M3BePIKOHHEIE, 0CAHOIHES
u MeTamMopdudeckue. H H3BEPIKEHHHM OTHOCATCA IOPOAH, 06GpasoBaB-
‘Impeca B Pe3ylbTare 3acTHBAHUA ¥ KPHCTANINBANWHA MarMaTHIeCKoHk
MaccH CIOKHOTO MUHEPAJOTHIeCKOro cocraBa. H 0CATOYHBIM TOPOHAM
OTHOCATCA OPOAYKTH Pa3pyIMeHUs JUTOC(ePH HOBePXHOCTHEIMU areH-
TaMH, MeJIKOpasgpobJeHHbe NPOAYKTH BYJIKAHWYCCKHX ABICHHWHA W IPO-
JYKTH RU3HE/EeATeIFHOCTH OPTaHU3MOB. B 0CafloTHOM KOMILJIEKCe IMOPOJK,
HHOTAA BCTPEYAeTCA W KOCMHUecKas Obabh. OIHAKO mMpeobaanaior B HUX
TIPOAYKTH paspymeHus JIATOCHEePH BOXOH, KOTOPHIE AOCTHIaoT 00JIacTel
CeIMEHTAIy B BHJie OOJIOMOYHOTO MATePHAaJa PA3IHIHOM KPYOHOCTH
1 B BHje BOXHEIX PACcTBOPOB MUHEPAJIBHEX COJEH.

Ilo mpowucxomkpmeHno 0CaZOYHEE MOPOMH MAEJATCA HA TePPUTEHHHIE,
coctosamue w3 OONOMOYHOro MaTepHaja, XeMOTEHHHE, o6pasyiolmaecs
H3 MUHEPAJLHHX BellleCTB, BHIABHINX W3 BOAHHX PACTBOPOB B PEe3YJb-
Tare XUMWICCKHX ¥ ONOXWMHYOCKHX peaKkuuil WIN TeMIeparypHBIX
usMeHeHu#t B OacceilHe, M OPraHOTeHHHIC, CIOMEHHBIE U3 CKEJIETHHIX
OCTATKOB JKMBOTHHIX W PACTEHUIA. . :

CoriacHo 3TOMY HEJIEHHI0 K TEPPUIOHHEM OTJIOKEHWAM OTHOCHTCH:
IeCKH, NeCUaHUKH, aJIeBPATH, aJTeBPOJANTH, [JIAHB, aprALINTEH U Ipyrue
ocajiun 00JIOMOYHOTO MaTepuajia; K XEMOIeHHEIM — KaMeHHAas CoJb,
THICH, AHTHJAPUTH, MAOJIOMHTH, HEKOTODHE U3BEeCTHAKHM U [P.; K
OPTaHOT'€HHEIM — MeJ, U3BECTHSKH OPranoTeHHOr0 IPOHUCXOKIEHHA
u T. I

Wsioxennas KIaccuuraIysg Iopos 10 HEKOTOPOH CTeNeH:H YCeJI0BHA.
Bo MHOrux CTpyKTypax wuMeWTCA CMeIIAHHHE OCAJ0YHbie IOPOMHI,
HaOpUMep, TePPHUIeHHEE OTIOMeHUsA MeMeHTHPYIOTCA BeMecTBaMu X UM~
geCcKOTO IPOUCXOKJEHHA, a4 U3BECTHAKHU HepeAKo 00pasymwrcs w3 opra-
HWYeCKNX OCTATKOB IPH YYaCTHH IPOJYKTOB XHMHIECKOTO IIPOUCXOMIe-
Hudg 1 T. x. IIpu getansHOM H3Yy4YeHWU ROJJISKTOPCKHX ¥ merpodusmue-
CKUX CBOMCTB OCAZIOYHBIX MOPOJ YPE3BHYANHO BAaKHO UMETH B BUAY 3TH
reHeTHIEeCKHE OCOGEHHOCTH.
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B 60JbIIMHCTBE CBOEM OCANOYHBIC IIOPOLEL MMEIOT CIOKHOe CTpoeHue
7 copepmar opranmdeckne ocrarku [235]. Mmorma cpefm HEX BCTpe-
9alTCA HOPOAE ¢ FCHO BHPAKEHHHIM KPHCTALIUYECKUM CTPOCHHEM,
KOTODHE B OTIMYNE OT M3BEPIKEHHEIX HOPOJ XaPAKTePH3YIOTCA OJHOPOM-
HOCTHI0O MUHEPAJbHOTO cocraBa. Kpucralimdeckoe crpoenne B JAHHOM
cay4ae IPUCYIle HOPOAaM XUMIIeCKOTO IPOUCXOMICHIISA, MTOCKOABRY X
$dopMApOBaHUe  IPOUCXOAMIO W3 BHOBL 00pPA30BaHHHIX MHHEPAJIOB,
BHIAJAaBIINX U3 BOTHEIX PAaCTBODOB.

Meramoppudeckue mopoxsr 06pasyoTCA I3 OCAMOYHEIX I M3BEPIKEH-
HEIX IIOPOX B pesyiabTaTe riyGOKOro U3MIECKOro, & MHOITA W XuMmde-
CKOTO WBMEHEHWUA MOCIeTHHX mOJ BIAMAHUEM BHICOKAX TeMIeparyp,
IapleHUH U XUMHYeCKUX Bosneiictemit, K MeramopdmueckumM mopomam
OTHOCATCH: KPUCTALIWIECKNe CIAHNE, KBAPIHUTH, POTOBUKM, CKAPHH
U Jpyrume, HMeiollme IPEeVMYIIECTREHHO KPUCTAIJINIECKOEe CTPOSHHE.

Taxum o6pasoM, B OFHUX CIAYIaAX FOPHEIC IOPOAH MMEIT B OCHOB-
HOM CJOWCTO€ CTPOeHWE, B IPYIUX — KPACTALINYECKOE, MPUIeM CIOUC-
TOe CTPOeHHe CBOWCTBeHHO GOJBIINHCTBY OCAMOYHEIX HOPOX, a Kpucral-
JU9eCKOe — H3BEPIKEHHHM, MeTaMOPPUISCKAM W HEKOTOPHM XeMOTeH-
geim. Ux crpoenmem, raaBauM o6pasoM, IpeaonpeelgeTcs pacupeneie-
HHe W CofgepiKanue HeTH, raza 1 BOAH B TOPHLX nopoiax. Urodn medrs,
ras ¥ BOJA MOITH HAKAIHMBATHCA B IOPOZE, OHA MOJIKHA OBITH OmpesKie
BCero KOJJEKTOPOM, T. €. MMeTh OIPefelleHHYI0 eMKOCTH IIYCTOT B BHIS
0P, KaBePH WIN TPeIVH, a [JisA 00Pa3oBaHMA NPOMHNLISHHBIX 3aHacOB
mopoja MA0JKHA OHTH eme W OPOHWIAeMoi. B saBmcmMocTH OT IpO-
VICXOKIeHUs M CTPOCHUA HMOPOJK HTHU CBOHCTBA MOIYT OHITH BHPAKEHHB
X0ponIo WK HI0x0. KpoMe Toro, y oMENX mopoy mpeobiagaomniee sHade-
HIIe MOJKET IMETh IIOPUCTOCTh, ¥ APYIHX — KABEPHO3HOCTH, ¥ TPETHUX —
TPeNIYHOBATOCTh M T. [{. B 3aBHCEMOCTH OT CTPOEHIH ITOPON KOJJIeR-
TOPCKUE U MeTPOPU3NIECKHE CBOMCTBA MX MOI'YT M3MEHATHCA B MIMPOKUX
mpemgedax. BmecTe ¢ 3TUM MOTYT CYLIECTBEHHO W3MEHATHCA M COJepKa-
muecs B HUX 3amackl HeTH, rasza M BOTH.

RIACCHOMRAIIAA KOJIEKTOPOB

B cBazm ¢ TeM, 9T0 €éMKOCTH HYCTOT IMOPOJ MOMKET M3MEHATHCA B IIU-
POKHX Ipefeiax, Goabmoe sHadeHme mnpmobperaerT KIACCHPHKADUA
ROJIOKTOPOB, KOTOPasg HO TWOY KOMIEKTOpa I03Boigsia OH CYZHTL 00
OTHOCUTEJNBHBEIX Macmrabax 3amacoB HedTH, rasa u BOXH B 3alesKax,
0 MeTOHAX HX OHEHKN M 0 cmocobax paspaborkm. OfnH I3 BO3MOIKHEIX
BapPHAHTOB TAKOH KIacCHUYUMKAIMHE KOJIGKTOPOB He(TH W rasa OpPHBefeH
B rabx. 1 [120].

OcobeHHOCT BTOM KIacCHPUKAIAN COCTOMT B TOM, 9T0 OHA HpHMe-
HIMa K KOJJIEKTOpaM Ji060r0 IPOMCXOMICHNA: K W3BEePIKEHHEIM, 0Ca-
OOYHHM 7 Metamopdugeckum. Har Bumgno wuz raba. 1, K TPEIUAOBATH M
OTHOCATCA LOPONH, ¥ KOTOPHX KABePHO3ZHOCTh pPaBHA HYMK, a IOPH
3amONHEHB! BOXOH WM OTCYTCTBYOT. MHBIMU CIOBAaMH, K TPEILMHOBATEIM
OTHOCATCS HOPOZHL, B KOTOPHIX He(THh M T'a3 CONEPRATCA TOIBKO B Tpe-
OIMHAX: TPAHUTH (HAUpUMep, HAa HePTAHBIX MECTOPOMECHUAX XOJII-
Tapuu u T'opxam B CIIIA, ma mecropospennn Jla-Ilas B 3Bamagmoit
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Ta6bamoa 1

Kaaccnduranusa xoanekTopor medrn m rasa [120]

KoanexTop
Kpurepnit kraccnprranun
THI nopoga
TpenBHEBRIT TpemuHOBaTAas Sp=1; mg=0
KasepHOBH# HaBepHO3RasA Sg=1; my=

KapeproBo-Tpemtnn-
HHH

TpeniuEHO-KaBEepHO-
BRI

ITopoBniit

T peliWBEHO-II0POBHIL
IlopoBo-TpeMUHEHE

ITopoBo-KaBepHOBHIL

HaBepHOBO-IIOPOBHIL

KaBepHOBO-TPENIWEHO-
MopoBH il

ITloposo-TpemuaHO-
KaBePHOBHEII

T peliHAHO-IOPOBO-Ka-
BEePHOBHIA

HNpumeuanne. S;— comepxanue KaOWIIAPHO-CBASAHHOR BONBI;, M, Mgy
3(ipMIXACHTH COOTBETCTBEHHO KABEPHO3HOCTH, TPEMWHOBATOCTAE ®M MNODHCTOCTH, N

HaseprO3HO-TpEIIHO-
BaTas

TpemuHEOBATO-KaBEP-
HO3HASA

ITopucran

TpemuEOBaTO-OPH-
cras
ITopucro-rpenmHEOBaA-
Tasg
IMopucTo-KaBepHO3HAA
HapepHO3BO-IOPHACTaA
HaBepHO3HO-TpENIHHO-
BaTO-IOPHCTASA
[TopucTo-TpemuHoOBa-
TO-KaBepHO3Had
T pemuBOBaTO-NOPH-
CTO-KaBepHO3HASA

Sg=1; Nux>Nur
Sp=1; Nur>Nux
mg=0; mr=0; Sz<1 mau
my > me+mr; Nug D Nuk+ Nue
Sp<1; Nuz>Nyp; mg=0
Sp<1; Nup>Nyr; mxg=0
Sp<{4; Nun>Nux; mr=0
Sp<1; Nux>Nun; m:=0
Sp<1; Nug>Nug~+ Nur
Ss<1; Nun>Nur 4 Nux

Sp<1; Nur>Nun + Nux

my — KO-
umn?* NﬂK’

Nyr — W3BAeKaeMble 3allackl He)THE COOTBETCTBCHHO B IOpaXx, KaBepHaX M TpeIIWHAX.

Benecysae), kBapmuTH (B HAX OTMEYEHH CKOLJIEHUA HePTH, B YACTHOCTH
na Mecroposxgenuax Hpagr-Ilpyca, Pumarmoasy m TIeitnz B CIIA),
MeTaMOpQUIecKye CIAHNE (K HAM IPUYPOYeHE! 3a1acH HedTn Ha MEOTHX
mecroposaenuax Hamngoprun B CIIA [157]) u, makonen, kapGonaTHbe
OTIOKEHHUA B 0CAHOTHOM KOMIVIEKCe (BEPXHEMEIOBHE OTIOMEHNT MEOTHX
HedTaaHX MecToposkpennit Cesepmoro Hasxasa, cakMapo-apTUHCKHe
U3BECTHIKH, IepMcK¥e oriomenna lIpmypanss).

K ameTo KaBe pHO3HHIM OTHOCATCA HOPOEI, ¥ KOTOPHX TPEIHHOBATOCTH
paBHA HYJI0, a IOPHUCTAH YACTh MATPUIH DOJHOCTHI0 HACHIIEHA BOHOM,
T. €. B KOTOPHX HedTh WK ras COOePIKATCA TOJNLKO B KaBepHax. omiek-
TOpa HTOr0 THUA, HO-BUAUMOMY, OIDAHHICHH B OCHOBHOM KapGOHATHHIMHE
mopojamu, 0co0eHHO ¢ ITHPOKO PasBuTEIM KaperoM. 1o narsiM B. A. Bep-
Bube [31], ¥ TakuM KodiexTOpPaM OTHOCATCH, HAOPUMEP, MHCCHCUICKAE
u3BecTHAKM B HKamsace, K KOTOPHM NDPHYPOYCHSHl 3amACH HedTH Ha
Mectopokpenuax Youe u Bopaxoaar (CIIA). 3tH H3BeCTHAKH OTIAH-
9aj0TCA CHIBHON OKPEMHETIOCTHI0 M BHICOKOM KaBePHO3HOCTBIO, KOTOPAA
o6pazoBaach B pesyahTaTe BBHINEIAUNBAHUA COJEH KalbIUA.

K xoxiexTopaM KaBepPHOBO-TPEIIMHHOTO 1 K TPEI[HHHO-KABEPHOBOIO
THIOB OTHOCATCA HOPOIbI, B KOTOPHX He(PTh U Tas cojepsKarcsa B Tpelli-
HaX M KaBepHaX, & IOPHl MATPHIBI 32HOJHEHb KalWIIAPHO-CBA3AHHOHA
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Bomoi. KOAZeKTOPH 3THX ABYX THIIOB OTIHYAIOTCA MeXAY coboi#t Tewm,
9TO B HePBOM M3 HNX HAaMGOIbINAsx JACTh HM3BJIEKAEMBIX 3aIacOB He(TH
HIW rasa CoNepKUTCH B KaBePHAX, & BO BTOPOM — B TpemuHAX. I HHM
MOTYT OTHOCHUTBHCH, MO-BAJAMOMY, MEOIHMe KapOOHATHEE IIOPOABI OPTaHO-
TeHHOTO 1 XeMOTeHHOro mpoucxopenns. Haopumep, K KaBepHOBO-Tpe-
IMIIHHOIO TUNA KOJMIEKTOPY, IO MMEIOMUMCA HAHHEIM, MOYKHO OTHECTH
MEJKCOJIeBEEe W IIOJCOJIeBHEe CeMIIYKCKO-IOTHHCKHE OTJOMKeHUA BepX-
mero mepoma Peunmroro medramoro mecropompenma BCCP, a k wpe-
MAHHO-KABEePHOBOTO THIIA — HEKOTOPHE TOPH30HTH MEJOBHX OTJIOKe-
uuit Cepeproro KaBrasa, a Taxkme 0CHHCKUI TOPH30HT HIUKHET'0 KeMbprs
na Ocunckoll u AroBcroil mnomansx UpryTcroro aMmpurearpa. K coxa-
JOHUI, KABEPHO3HOCTh HMOPOMl KaK BO3MOMKHAS €MKOCTH A CROILIeHUI
HedTH ¥ rasa 10 cero BpeMeHHU IOYTH He m3yZanack. IloaToMy uderxoe
pasrpanmge HYe HEKOTOPHX KOJIeKTOPOB HeTH M rasa II0 MX KaBepPHO3-
HOCTII M3-334 OTCYTCTBUA HEOOXOAMMEIX JAHHHX IPEACTABIAET H3BECTHHE
TPYTHOCTI.

Hamee m3 tabx. {1 ciaepyer, 9ro K IOPHCTEIM OTHOCATCS IOPOREH,
Y KOTOPHIX KO3(Q(UIMEHTH KaBEPHO3HOCTH ¥ TPEIHHOBATOCTH PpAaBHE
HYII0, & KAaOWINAPHO-CBA3AHHAA BOJA 3aHUMAET TOJIBKO JacTh 06BeMa
mop. OFHAKO OUHT W3YIeHUH TOPHHX MOPOZ MOKA3HBAeT, YTO UNCTO
HOPHCTHX, KAR ¥ THCTO TPEIIHHOBATHX KOJJIEKTOPOB B IPHUpoOe, CTPOro
roBops, me cymecrsyer. Hapany ¢ mopucerocThbio B HUX OOBYHO MMEETCA
TPEeIUHOBATOCTh, 4 B KapOOHATHHIX, KaK yiKe 0TMeJaJioch, elle H KaBep-
HosHoCTh. llosTOMY B paccMarpuBaeMoOl KIACCHPURAINM JelleHNe KO-
JeKTOPOB HA THNH OCHOBAHO HA IIPe00JaJaHNH TeX MM HHHX IPA3HAKOB.
CoriacHO 9TOMY K HODPHCTHIM OTHOCATCH TAKKE IOPOIH, YV KOTOPHIX
CYMMapHas €MKOCTh TOP H COfep:Kalimecs B HUX H3BJIEKAeMEBI® 3aTACH
HeTH WIM rasza Ha OXWH-IBA HOopAgKa 6GoJbIle CyMMapHOHX €MKOCTL
TPeIWH ¥ KaBePH, a COOTBETCTBEHHO I CONEePKaMIUXCA B HAX 3amacoB
e w rasa. Takoro Tuma KojjerTopa HauboJiee PACIPOCTPAHEHHI
Ipexae BCETO CPeIW TEPPUTEHHHX OTITO:KeHUH.

K TpemuanO-opoOBOMY H HOPOBO-TPENIMHHOMY THIAM KOJIIEKTOPOB
OTHOCATCS TOPOMB, Y KOTODHX W3BICGKAaeMEle 3amachl He(TH HIIN Tasa
B IOpax ¥ B TpellWHAX COM3MEPUMEL. B mepBoM H3 HUX H3BJIeKaeMEe
3aIacH Ipeobi1afanT B TPENHAAX, & BO BTOPOM — B IIOPaX, XOTA B 0001X
CIy9asiX €MKOCTb NIOP CYN[ECTBeHHO GOJLINe eMKOCTH TpPeIfuH. Xapak-
TepHass 0COOEHHOCTHh HTUX KOJLIEKTOPOB COCTOUT B TOM, UT0 €CiAH On
B HUX OTCYTCTBOBAJH TPEIIUWHE, TO HPUYPOIeHHHE K HHUM HePTAHLIE
mIX Ta30Bble 3aJeKM He HMeJn OH IIPOMBIOIIEHHOTO 3HATCHUA.

Han6onee pacopocrpameHHH#E ®3 HHX TOPOBO-TPEIIMHHBIA THIT
KOIJIEKTOPOB; K HeMY OTHOCATCA, HaIpmMep, 3HAUUTEIbHAS JacTh Me-
HIIUTOBOM TOJDII TePPHIEHHEX OTNOKeHHU Ha HepTAHBIX MECTOpPOMIe-
muax Joxmma, Punae w ButkoBo B Samagmoii Yrpaune [206], rapGo-
HATHHE OTJIOMKeHU IeXINTedn BepXHell mepMnu HA MecTOPOkmennn Paiin-
xerxarer B I'/IP u gp. IIpuMepoM TpemuEmO-IOPOBOTO THIA KOILICKTOPA
MOTYT CIAY;KHTH Te jKe KapOomaTHble OTIOKEHWMA NeXImTeHn Bepxuei
mepMit Ha HedraHoM Mecroposkmennu [leGepu (IIP).

K noposo-raBepHOBO-TpENHEAOMY, KaBePHOBO-IIOPOBO-TPEHIMHHOMY
¥ TPEeIHHHO-IOPOBO-KABEPHOBOMY THIaM KOJJIERTOPOB  OTHOCATCH
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TOPOJH, B KOTODHIX W3BIEKaeMHe 3amach Ju(0 PAaBHONEGHHH BO BCEX
BHAAaX HycToT, Auf0 uUpeBalHpPyOT B OOHOM CJIydYae B mOpax, a4 B
APYyTOM — B KABEPHAX, B TPeTbeM — B TpeWHAX. JTOT THI KOJ-
JIeKTOpa MOKeT OHTH PAacHpOCTPAHEH TOJIBKO Ha KapOOHATHHE HOPOAH
¢ PasBUTO#l €MKOCTBI0 NYCTOT TEPBUYHOrO W BTOPMIHOTO HPONC~
XOJKeHnd.

B mopoBo-KaBePHOBOM ¥ KaBEPHOBO-IOPOBOM THIAX KOJIEKTOPOB
He)TH ¥ ras coOIePIKATCA KaK B IOPAX, TAK U B KaBepHax. B ogmoM crydae
ux Goinme B mOpax, B IPYroM — B KaBepHAaX. '

W3 manomenHoro BWAHO, YTO PEKOMEHIYyeMad KIacCHQMKALUA KOJI-
JEeKTOPOB HEe BEITEKAeT M3 JHTOJOr0o-meTporpafuuecknx u meTpoduam-
9eCKUX CBOMCTB HOPOX. B ee ocHOBe HAX0OANTCA KOHEUHOE Fe0JIOTHIECKOe
COCTOAHINE TOPOJT, 00YCIOBIOHHOE MX IPONCXORICHAEM I MOCIey oMM
W3MEHEHWAMH, KOTODHMH OIPEJeNsal0TCA TaKKe M JIUTOJOrOo-HeTPOrpa-
¢ugeckre u merpodusudecKUe CBOMCTBA HOPOJ.

W3 sr1oro, ogmako, He cIemyer, YTO KOHEUHOE COCTOSHUE KOMIEKTO-
POB HedTH U Taza JOIKHO 3aBUCETH B TAKOM ke Mepe OT JHTOJ0TO-IeTpo-
rpaduvgecKuX U DeTPOPM3WIeCKUX CBOMCTB mopox. Jluromoro-merporpa~-
¢rueckme u ueTpodusMIECKHe CBOMCTBA HOPOJ OTOOPAMKAIOT TOXABRO
HEKOTOPYIO, JajeK0 He HOJHYI0, 9ACTH KOHOYHOIO COCTOSHMS KONIEKTO-
poB. IlosTomMy KIaccmpuKamus KOJIEKTODOB, OCHOBAHHAA HA JIHTOIO-
ro-nerporpadudeckoll Wiy NeTPOPUBNISCKON XapaKTePHCTHKE OPOH, HE
MOKeT naTh mamboldee MOJIHOW XAaPaKTePUCTHKM HMX CBOMCTB U OHITH
B 5TOM CMEICIe NOJNHONEHHON. PYKOBORCTBYsACH B OCHOBHOM TEMH KO
coobpasmenunmu, A. U. Kpumapn [156] wpummen x npapmibmoMy
BHEBOAY, 9YTO MHOTHME KJIACCHPHKANNE KOLIEKTOPOB, OCHOBAHHEIE HAa
JNUTOJOTO-IeTPOTPAPUISCKUX M MeTPOPN3NICCKUX TPH3HAKAX , HOYIATHEL.

Camo cymecTBOBaHue GOJBIIOTO INCIA KIACCHQUKANNE KOMIESKTOPOB
CBUIETENLCTBYET 0 HEGIAromoIyIHOM COCTOARNY 3T0r0 Bonpoca. Hampn-
mep, II. . Imouc [62] m B. A. Bep-BuGe [31] pexomennyioT kiaccu-
¢UOEpOBaTh TePPHIEHHEE MOPOAE IO TPARYIOMETPHIECKOMY COCTABY.
I1pm aTom mopopsr ¢ pasmepom dactury 1—0,5 mum II. II. dsxomc otmocur
K rpy6osepmmersiM, a B. A. Bep-Bufe ® rpyGo3zepHucThiM OTHOCHT
IIOPOJHL ¢ PasMepoM dacTur 2—2,5 MM; mMexrosepructhimu I1. JT. Isxonc
HAa3HIBaeT NOPOAH ¢ pasmepom gacrnm 0,25—0,125, a B. A. Bep-Bufe —
0,25—0,06 MM u T. 7.

T'. - U. TeomopoBraem [234] mpepmosxema KiIaccuuUKANUA MOPUCTHIX
KapOOHATHEIX KOJIEKTOPOB II0 PasMeDy HMODOBHX KAaHAJOB M UX UPOHU-
naemoctu. IIpuMepro ma TOM ke UPWHOAIE HOCTPOSHH KIACCHPUKAIIUA
reppurennhix KoxiuekTopoB @. A. Tpebuwra [243] uw A. A. Xapura
f249, 250, 251).

Apanorngnoe mONOMReHWE CYMECTBYeT B OTHOMEHNW TPOHIMHOBATHIX
ronmexropos. A. C. Xpamymes [254] pasfenger TpemmHOBATOCTL Ha
PETHOHANLHYI) ¥ JOKAIBHYI0, KOTOPHE MOMOJHHTONBHO IMOApPa3ieliger
Ha CeKYIIyI, IIIacToBYi0 M noBepxmocTHY®. A. E. Muxaimosmm [187]
OpenIoKeHa TeHeTHYeCKAA KIACCHPIRANIA, CONIACHO KOTOPOMA TPeIHHEL
HeJNATCH HA TEKTOHMIeCKHe W HeTeKTOHWIeckwe. HeTeKTomiueckie um
MOJPA3eNAIOTC B CBOK OYePeAb HA IHEPBUYHEE, WHCKYCCTBEHHHIE,
omoNzueRke, Ha 06GpazOBaAHHbIe B Pe3YILTATE BHBETPUBAHNA M PaCcHIpe-
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HHA TOPOJ|, 4 TEKTOHWYECKHe — Ha KJIHBAa;KHBIE U TPEIIWHEL PaspHBA.
E. M. CuexoBrM [226] pexomempyerca KiIacCHQURAHASA TPeNIMHOBATHIX
KOJLIEKTOPOB IO (UABTPAMOHHOMY NPUSHAKY, IPH 9TOM MpeguoJia-
rapTcsa B KaYeCTBe OCHOBHOM eMKOCTHOM XaPAKTePHCTUKY UX IOPHCTOCTD
H KaBepPHO3HOCTH.,

Wznoxennsil 37jech IepedeHDb K}Iaccmbmcaum‘z’[ KOJNJIEeKTOPOB, KO-
HeYHO, He MCUePUHBAET BCeX peKoMeHmauuid B 9ToH obmacru. OH cIyRAT
JIOb HEKOTOPOH MILIIocTparmeil M3JOMEHHHX BHINE COo06pasKeHU.
K ToMy e riasHoe 37eCh — He MHOfOSHCIEHHOCTh Kjaccnuramui,
a OCHOBA, Ha KOTOPOH OHM CO3jaBaJINCh, ¥ BHTEKAOIMIUE N3 HUX IIPAKTH-
YeCKue BHIBOMEHL. '

B »srom cmeicie oOpamaer Ha ce6a BHEMaHNe KiaccuuKamusg
A. A. Xanuna, KOTOPasA PEKOMEHAYETCA MM KaK I 4 NeCYAHBIX, TAK M LI
KapHoOHATHHX KOJMAEKTOPOB. COracHo »TOH KAaCCUPUKAINI KOXIEeKTODH
HedTH M rasa ¢ DOPHUCTOCTHIO MeHBIIe D —{2% M IPOHHIAeMOCTHI0 MEHBIIE
10 /] mpaxTudecKW He HPOLYKTHBHH M MOTYT IPEHCTABIATH IPOMEIII-
JIeHHHI WHATepeC JUMb OIPY JOCTATOYHOM WX MOIMHOCTH. Kcam clegoBaTh
BTOMY YTBEDIKIEOHHIO, TO B pPsjie CIAYy4aeB W MPHU JOCTATOYHOH MOMIHOCTH
IIacTa JIeTKO OIPHHTH K BHBOAY O IIPOMBIILIEHHOW HEDPOAYKTHBHOCTH
KOILIEeKTOpa, HALpUMeDp, Ipu npoumnaemocrs ero Mensme 1 mJ{. Opraxo
B JIefiCTBUTEIBHOCTH BTO AaJieko He TaK. Mzpectasku acMapu B Wpame
umetor mporunaemocts 0,5 M1, a cpexuuii geGuT CKBaKMH, DKCHIYaTH-
PYIOIOVX 3TH W3BECTHAKH, COCTABIAET HECKOJLKO THICAY TOHH HePTH
B CYTKH OpH 049eHb MadHX fenpeccusax [207]. KapGonarabie oTxokeHUA
nexmrTe#H Bepxme#l mepmu B llenrTpanbmoit m 3amagmoli EBpome mMmeror
Momuocts 15—20 M @ mpommmaeMocTh, Kak mpawmino, Mempme 1 m]l.
Hecmorps ma 3710, Ha HECKOJIBRUX MeCATKAX MECTOPOKIEHHA M3 HUX
BeJeTcs NPOMHEIMIIEHHAs: N00mdYa HedrTwm.

MenunvroBasa TONIMA TePPUreHHHX OTIOKeHUI najeoreHa B 3amajy-
HOM YRpamme mMeeT uUopmcTocTh Menpme 12%, a TpPOHMIaeMOCTH B 0C-
roBHoM Menbme 1 M[ [206]. Tem me Menee n3 Hee BegeTCs MPOMEINIIEH-
Hasa pobbvua HedrTu HA PAXEe MECTOPOKICHHUHA B TeUeHWe MHOTHX IeCATH-
aernii. Hapo samernTh, 9TO MHOTHE ABTODPH KIaccupHUKAIMHA, ImMO-BUAU-
MOMY, HPefBHJSA BO3MORHOCTH HOAOGHOTO pPOAa OMMMNGOYHBIX BEIBOLOB,
naberanu B cBOMX padoTax qaleko maymume pexoMempamuu. Bolee Toro,
B ONIHO¥ M3 CaMHX paHHWX paGor B sroif obiaactm [234], KoTopoil monb-
soBajica B cBoell Kiaccupmrammm A. A. Xamwmu, ['. U. Teogoposua
CIIpaBefINBO YKAa3HBAJ, YTO €CIM B KOJJIEKTOPe HMEIOTCSA TPem{UHE,
pe3yabTATH OIpefielieRNsa NPOHUIAEMOCTH IJIacTa IO KepHYy MOTyT
IPUBECTH K HEUDARMIBHKM BEBOZAM O ero mpogyxruBroctn. Peus » man-
HOM cIyduae, pasymeercs, HfeT He 00 OTPHMOAHHW Ba;KHOCTH JIATOIOTO-
neTporpaguiIeckoil 1 HeTpoduaUIeCKOR XapaKTePHCTHKH IOPOX, a 0 He-
BOBMOJKHOCTU HMCHOJB30BaHNA MHOTHX KiIacCH(pHRATUIA, OCHOBAHHEIX HA
3TOH XapAKTePHUCTHEE, IJA OMeHKM HPOMBIOIIEHHEIX 3anacor Hedr:m
¥ rasa BCHENCTBUE IPOM3BOJIBHOTO JeJeHNsA KOIIEKTOPOB HA TUIE
1 omuOOYHOCTH BHTEKAIOMHUX ¥3 3TOT0 HPAaKTHICCKHX BEIBOIOB.

910 006CTOATEABCTBO W HOOYAMIO HAC MOMOUTH K KjaccupuKamun
KOJLIIGKTOPOB ¢ MHABIX IO3WIHMA M B CBA3H ¢ 9THM OCTAHOBHTHCA 3/16€Ch
Ha O6MNX HPEeACTaBIeHMAX O TOPHBIX HOPOFAX.
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MHPHEPAJIOTHYECKA COCTAB TEPPUTEHHBIX IIOPOJ

OcHOBHEE 9ePTHL CTPOCHUA KOJIIeKTOPOB He(OTH U rasa 3aBUCAT OT LIX
IIPOMCXOKACHHA, HO HPOUCXOIKIEHIe B JTAHHOM clIydae — JINNIb HAYAJO0,
KOTOPHIM 00YCIOBINBAIOTCA MHOTHE cBoiicrBa mopof. B dopmupoBanuil
KOJJeKTOPOB HapsARy ¢ NPOUCXOKAEHUeM OONbIIOe 3HAYCHNE HMEIoT
BTOPHIHBIE MPOIECCH, & I TePPUTeHHEIX NOPOJ, KpoMe TOTO, X MEHe-
panormueckuit cocras. OGpaszoBaHne TepPUTEHHHEX OCAMKOB CXeMaTH-
geCKH IpejcraBiager coboil mponece paspymeHUs 3eMHONH KODHL M KOH-
LIeHTPUPOBAHNE BO3HUKIIUX B pPe3yaprare »Toro 0GJIOMOYHEIX MaTepHa-
a0B. Ilpu sToM B 00I0MOTHEE MATEPHANEI MOTYT BXOEHTH 06JOMER caMol
LIOPOJBI, SACTHI{BL UCXOHBIX MIHEPANOB, & TAKIKE IPOLYKTH, IPOMICANINE
HE TOJBKO MEXAHWYECKOe MAPOoONeHNe, HO U XUMNUYeCKYIO HepecTpoiiky.
B mpomecce Taxoil mesmHTerpaiuy nepPBOHAYANBHEIA MUHEPAJOrHIeCKMIT
COCTaB MAaTePHHCKON NOpPOXH HApPYIIaeTcA, ¥ BHOBH 00pasoBaHHBIE
0Ca/I0UHEE [OPONH MMEIT HMHOH COCTAB.

Hax usBecrno, aurtocdepa COCTOMT MPEeHMYMECTBEHHO U3 AJIIOMOCH-
JNKATOB, OCHOBHEIE €6 MMHeDPAaJbl IOJeBEe MIATH M KBapl. BcreacTaue
Pa3sIN9HON COUPOTHBIAEMOCTH MX BHBETPHBAHUIO IIOJeBEIe MIATHL AT
HAYaJl0 TeJHTaM, COCTOAMMM B OCHOBHOM M3 TIWHHCTHX MHHepPAJoOB,
a’KBaprn — meamMMuraM. B cooTBeTcTBUM ¢ 3THM rpy6006I0OMOTIHEIe MaTe-
PHAIE 06pasyoT, HAIDPUMED, OTIOKEHNA TaJeYHNKA, FPaBUA ¥ KOHIIO-
MepaToB, KBapIl B OCHOBHOM 06pasyeT 3epHUCTHIe TOPOAH B BHJEe IECKOB,
IIeCIAHNKOB, aJeBPHUTOB WM QJEBPONHUTOB, a UOJEBEEe IIIATH IOCIE COOT-
BeTCTBYIOMET0 XHMHUIECKOTO H3MeHeHWs 00pa3yIT TJIHMHbL, aPrHJJINTH
u t. m. Yame Bcero mociemHme B ocajrax BeTpedaioTea BMecTe. Tak,
CDeIHHI MUHEDPAJIOTHIECKUU cocTaB mecaannkoB o Hiapry chegyrommii
(B %):

s

Rpapm . . ... .. .............H%06
{ToneBnle mMIaTh O X
Tameucreie Mumepaasr . . . . .-, . . . . . . . B,
JlmmMoHUT |
Rapbomater . . . . . . ... ... ......1Nn
JApyrme Musepajs . e e 2

3

B

[N olv o Narids R0 o)

’

Ecnn uexomasMu nopogaMu GBLIH, HATIPUMED, IPAHUTH U KBAapPITUTHL,
TO IIPW COOTBETCTBYIOIUX YCAOBHMAX BHBETPUBAHNA M IePEHOCA COMEpHa-
HIe KBapha B Ieckax MokeT mgocrmraTh 95—99%.

Ilerporpadugeckuit aHaans O0CaMOYHBIX UOPON NOKAa3HBaeT, 4TO
B ofmefl ciommocTn B Hux Berpewaercsa Gomxee 111 mumepasnos. Opmako
OOJBIMUECTBO HTHX MHHEDPAJOB B TEPPUTEHHKX IOPOJAX JHO0 OTCYTCIBY-
eT, IO COCTABIAECT HMUYTOKHYIO Beanduuy. JlOMHHHDPYIOT H3 HUX, Kar
YIOOMHUHANOCh, KBAPI U IOJEBHE INNATH, [OJeBOe YyJacTHE KOTOPHIX
B OCAKOHAROIIEHUY OOYCIOBIMBAET KOJIEGKTOPCKHEe CBOMCTBA TeppH-
TeHHHX TOPOJ.

Ecnu B ocafikOHAKONIEHIIH B OCHOBHOM IIPHHIMAJH YIacTHe HOJeBhe
IMOAaTthl H IPOLYKTHI HX XHMHYECKOTO0 OpeofPasoBaHHs, TO, COIJIACHO
H3JI0KeHHOMY BHIIe, 00pasoBaHHAA MK IIOPOAA MOKET MMeTh TIJIUHH-
CTYI0 OCHOBY M IO HTOH HPHINHE OKA3aTHCA IIOXHM KOJJIEKTOPOM HIIIL
BooOme uMm He 6biTh. UM, HaoGopoT, mpH YYACTHU B OCAJKOHAKOIICHUH
B OCHOBHOM KBapIa, o6pasoBaHHAasA MM IOPOjA MMeeT NecIaHY! OCHOBY
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H, KaK HPaBUIo, 06aamaeT XOPOMUMH KOJNIGKTOPCKMMHY CBOMCTBAMH.
Tarmm 06pa3oM, MHHEPAJNOTHICCKHAHR cOCTaB HOPOJ BIHAET HA HX KOI-
JEKTOPCKUE CBOKCTBA dYepes IPARHYJIOMETPWISCKHE COCTaB, KOTOPHH
IPY UPOYHX PABHHX YCIOBUAX ONPeNeseTcs HeOMHHAKOBOM’ 1 POTHOCTEIO
MUHEPATOB,

OBIIME IMOHATHA O I'PAHYJIOMETPUYECHOM COCTABE
TEPPUTEHHBIX NIOPOJX M EI'0 HPAKTHYECKOE 3HAYEHUE

Ilog rpanynoMerpuvIecKuM COCTABOM I'OPHEIX LHOPOA IMOKPA3yMeBaeTCA
KOJWYeCTBOHHOE COJlepsKaHne B  HUX YAacTHI[ pPA3INIHOH BEeJIWIHHHL.

I'panynoMeTpuaeckuil cOCTaB TePPHUIEHHEX IOPOJ, 3aBICUT OT MHO-
rux ¢axropoB. K 4Wmcay ux o0THOCHTCA: MHUHEPATOTHIECKHE COCTAB
MaTepHHCKOH MOPOIH, KINMAaTUYeCKasd 00CTAHOBKA, B KOTOPOR MPOMCXO-
JIJIO BHIBeTPUBAHNE 3€MHOI KOpH, YCIOBHA IEPEHOCA M CeNAMEHTAT[AH
0610MOYHOr0 MaTepHalla, B Hpoliecce KOTOPHX LPOLOJKAlach IOCIeRy-
0mad ero ResHHTerpamus, u np. B saBucmMocTH OT COveTAaHHA HTHX
$aKToOpoOB B OJHUX CIYIAAX OCATKOHAKONJICHNE MPOMCXOMMIO U3 TACTHIL
foJiee WIH MeHEE OIHOPOJHOTO TPAHYJIOMETPHUECKOTO COCTaBa, B IPY-
THX — OHO COLIPOBOKIANOCH HAKOIJNEHHEM YacTUl] ¢ MIHPOKHM AHMALA30-
HOoM pasMepos. IIpu sToM ofHHN yclIoBHA 6IAroOpuUATCTBOBANA HAKOIIE-
HII0 PIMANCTHX (Qanuii, Apyrue — necvansx. Hapymenme HOCTOAHCTBA
COUETAHUA ONPENENAOMNX (AKTOPOB H YCIOBUA 0CAIKOHAKOIIGHMS,
€CTeCTBEHHO, IPUBOJUIO H K COOTBETCTBYIOMEMY H3MEHEeHHI0 T'PAHYIO-
MeTPUYECKOro ¢OCTaBa TEPPHIEHHBIX IOPOX.

YaureBasg 370 06CTOATENLCTBO, I'PAHYJIOMETPHICCKUI COCTAB HACTO
HCOONB3YIOT A permeHusa oOpaTHOH 3ajadud, a HMEHHO [Jd W3YICHUS
re0IOrMYeCKOT0 IPOILIOr0 CYIH, TOCKOIBKY TEPPHUIEHHHE IIOPOMEL

"B 0CAJ0YHOM KOMILIEKCE 36MHOM KOPHI COCTABJIAIOT, IO NAHHEM HEKOTO-
poix aBTopoB, 85—95% . Ecnu mmeercs cooTBeTCTBYIomas HHGOPMAIHA
B pT0H obmacru, o0JerdaeTcsa W pelleHHe 3aKa9, CBASAHHHX ¢ IOHCKAMH
HedTH, rasa W [OPYTUX IOJE3HKX MCKOMAEMEIX,

Kpome Toro, rpamyroMeTpuuecKuii COCTAB WCHONEL3YeTCA IPH H3Y-
YeHMH DPa3JNYHEIX CBOMCTIB TePPUIeHHHX KOJIIEKTOPoB HedTH ¥ Tasa.
Muorouucnennsle ucciegoBaHus B 00/IaCTd MOYBOBEIeHHA TOKA3HIBAIOT,
9T0 KOAMIECTBEHHOE COOTHOINEHHe (pPAaKIMH YacTUI B TOH WIN HHOK
nopofie OMpefeliaeT ee IOPICTOCTE, OOBEeMHHI Bec, HPOHUIAEMOCTD,
CTemeHb TPOABJICHHA KATHIJIAPHHX CHI H T. 1.

Ueccnegosanma B oGmacrit He(TeIpPOMEBICIOBOM TI'e0JOTHH, B YaCT-
Hoctu mecaenosanug B. M. Huxoxaesa [191], moxasanu, 4T0 rpamylo-
MOTPUIECKHUE COCTAB HEPTeCOAeP/RAUNX KOJJIEKTOPOR B N3BECTHOL Mepe
CKasHBaeTCA Ha PeXMMe HMX SKCIIyaTalyM W HA CTeIeHH MUHepalu3a-
IHK COEepsKamuxcd B HuX Boj. I'pamyinoMerpirdeckWiE COCTaB TaKke
BaWsieT HA He(TeOTNATy HPOAYKTHBHHX muiactos [51] u Ha pasnmuHHe
OpoTeKammmue B IylacTe GHOXIMAYECKHE OPOIMECCH.

ViccnenoBanwa rpanymoMeTpUYecKoro cocTaBa HedTecomepsHAMIX I0-
pPox m mx amaioros, mampmMmep ucciemosauus B. H. Hpecropumrosa mo
Craporposaerckum nmpomsrciaas, Ceprosoucky, I'opauesoncky, no Yep-
HEM ropam Jlarecrana, I'posuenckoir o6aactu 1 Ocerun, 3. A. IIposo-
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poBudga, A. JI. Apxanreasckoro u M. A, JHupkeBne no AumepoHCKOMY
n-0By, B. A. Cenbckoro, M. Tamacesnua u II. C. Jlucuunma mo I'pos-
HCHCKUM He(TAHHM MECTOPOMKICHNMAM, a TAKMKe HCCIEeJOBAHKA aBTODPa
[147] mo ManxroGexckomy u TamKaauHCKOMY MECTOPOIKIACHHAM YHA3H-
BAXOT, 4TO I'DAHYIOMETPHYECKMII COCTaB BCeX HTHX HOPOJ, B OCHOBHOM
MOKeT OHTH OXapaKTepuszoBaH PPAKIUAMHI ¢ TacTHIaMu pasMepoMm oT 1
no 0,01 MM B guamerpe.

JliA OneHKM HEOQHOPOXHOCTH HLOPOA 10 IPaHyIOMETPHIECKOMY
COCTaBY CYINEcTBYeT GOJBIIOe IHCIO METOHOB.

Hanpumep, mox wxosgdumieETOM HEOXHOPOZHOCTH HOPUCTOH Cpes
(mecka) no I'aseHny moRmMaeTcss OTHOIIEHWE AMAMETPA YaCTHI[ (pPaKIum,
KOTOpAasg COCTABIAET ¢O BCeMu Goiee MenxuMu ¢parguamu 60% or Beero
mMecKa, K JAHAMeTPy dacTui, GPaKIjiil, COCTABIANINEHd co Bcemm 0oiee
meaxnmu paxnuamu 10%. (mo macce) or Bcero mecka . [[na ogHopon-
HOTO HO COCTaBY W pasMepy 9acTHIl NecKa KOd()QUIMEHT HeOHHOPOX-
moctu paen 1. Uem Goupmme pasnudamTces OO0 pasMepy Me:EAy coboif
¢parumy mecka B mopoje, TeM Gouabime ee KoddhuIueHT HEOTHOPOTHOCTH.
Tar Kar rpagy’IoMeTPUUECKUi COCTAB ONmpefelseT MHOTWe (PH3NIECKUe
CBOICTBA HOPOJ, /I XaPAKTEPUCTHKY 3THX CBONCTB MPeJIOMeHO 00Ih-
Ioe YHUCIO0 KJIACCHPUKAIMH, OCHOBAHHEIX HA TPAHYIOMETPHISCKOM
cocraBe. IlpumennrensHo K HedTAHEM naacraM Hauboiee YHoOHOH cie-
IyeT CUNTATh KIACCHPUKAIUIO, COIIACHO KOTOPOR NMOPOAH PasAeIHIOTCA
110 pasMepy YacTUm HAa TPH OCHOBHEE TPYIINE: ICAMMWTH, AJIeBDPHTH
u meantu [186].

IlepBaa rpynma — DeCKW WM HCAMMETH — COCTOUT NPENMYIIECT-
BeHHO wm3 4gactun pasmepom 1-—0,1 MM; BTOpasm — ajeBpUTH — U3
gacrurn pasmepoMm 0,1—0,01 MM ¥ TpeThs — WEJUTHL — COHEPIRUT dac-
tunel pagMepom Mermbme 0,01 mm. Cormacmo sroit Kmaccmdpurammu, mo-
ponsl, comepsxamye o 50—80% uwacTum wepBo#, BTOPOA M TPETHEH Ipy i,
OTHOCATCA COOTBETCTBEHHO K ICAMMUTAM, aJeBpHTAM n meiurtam. W3 Ha-
3BAHHHX TpeX IPYynm Hopo] MosKeT 00paszoBaThCsi dWeTBePTad Ipynna,
B KOTODO#l cofep;kanme J060fl m3 ykasamHHX (paruuili He JOCTHTAeT
50% . Taras kraccupuranua HedrecomepsRAMAX MOPOL HanGoiee YIo0HA
011 npubIKeHEHON XaPAKTePUCTHRKU UX TPAHYIOMETPUISCKOIO COCTABA
¥ ROPPeIAndM IIacTOB.

Hapmo, opmakxo, 3amMeTuTh, YTO BCe CKazamHOE 3/[eCh O POJH IPAaHY-
JIOMETPUIECKOTO COCTABa IOPOJ B M3YIEHUH I'e0JOTHISCKOT0 LPOILIOro
86MHOH CYmIH U CBOMCTB KOJJIEKTOPOB He(TH U raza uMeeT CHIY TOIBKO
IIs HEeCI[eMeHTHPOBAHHEIX U CIa00CIEMeHTIPOBAHHKX mOpox. [Lias cie-
MEeHTHDPOBAHHHIX JKe MOPOJ TPAHYIOMETPUYECKHUH AHAJNH3 I ero HCI0Ib-
30BaHNE JHUINEHE HPAKTHICCKOI0 CMbICIHA.

Bo-nepsmx, B mnpomecce paspyIMeHHA CIEMEETHDPOBAHHEIX INOPOJ
JJIA TPAaHYJIOMETPHUECKOTO AaHAJMM3a BO3MOJKHO paspymenue Kaxo#-1o
JOAW HWACTHi[, COCTABIAIONINX NOPOAY, U OZHOBPEMEHHO OCTABIEHHE
OTIeJBHBIX arperaToB ux, He3aBUCHMO OT OPUHATHX MED IIPEJOCTOPOK-
nocri. [lorydaeMEil B 5TOM ciryuae IpaHyJIOMETPHYECKHH COCTaB MOPOX
B BHICINCH CTeIeHH YCIOBEH.

1 Dra BeIHUMHA HMEET YCJIOBHHIH CMHICI.
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Bo-Brophix, Ha cBO#iCTBA CIHEMEHTUPOBAHHEIX HOPOA dYacro 0oJbIIee
BINAHAC OKA3HBAIOT YCIOBHA BTOPWYHHX IIPOIECCOB (Xaparriep IeMeH-
Tanu¥M, COCTAB M KOJAHMYECTBO I[EMEHTA), HEKeJIN TPAHYIOMeTPHIeCKNH
COCTaB. ,

IHosroMy mnpu wusydueHmW XHTOJOro-IETporpaduieckoil xaparrepu-
CTUKH W IPYTUX CBOMCTB COEMEHTMPOBAHHKIX IOPOJ OOHYHO IOJIB3YIOTCSA
MUKPOCKOIMYECKUMYA VCCIeOBAHAAMA MIN(OB, a He rpaHyjloMeTpude-
cxmM amanmsoM. Ilo pasmepam "wacTum HeTecofepHaAMUX TOPOT TPAHY-
JIOMETPUYECKEA COCTAB MX OIPEMeIAIT HPU IOMOMH CHTOBOTO H CefM-
MEeHTOMETPHYIECKOT0 aHalm3oB. CHTOBHI aHAIH3 HPUMEHHETCA OIPeuMy-
OECTBeHHO /I XaPAKTEPUCTMKM COCTaBa DNCAMMHTOB, & CeJAMEHTO-
MeTPHYECKHY aHAIA3 — [JA XapaKTepPUCTHKHE COCTaBa AJEBPHTOB I Ie-
JIATOB.

CHTOBBIA AHAJIN3

CHTOBHA aHAJU3 CHITYYMX TOPHBIX MOPOJ IPAMEHAIOT AJdA oupemese-
HHOA cofep:aHus ¢pakmuii gacruy pasmepom or 0,05 mo 6—T7 mm,
a maorma u mo 100 mum. IIpm uposegenuu cuToBOro amanmsa B 1aboparop-
HHX YCIOBAAX OOHYHO IOJH3YIOTCA TKAHHIMHA HPOBOJOIHHME M IIEIKO-
BLIMH CATAMH. OTH CHT& XaPaKTePHU3VIOTCA YUCIOM OTBEPCTUI, IPUX O~
mpxes HA 25,4 Mm (oguH NuHeHHEIH HNoiM).

Jlna ompefelleHMA MeXaHWIECKOTO COCTaBa KepHa GepyT HABECKY
oGpasma 50 r, XOpomoO NPOIKCTPATHPOBAHHOIO ¥ BEHICYMIEHHOTO IPH
temueparype 107° C po mocrosmHO# wmaccsl. IlpocemBanme mpoBOZAT
B Tevenne 15 MuH. YBeIHUeHWe HJIN YMCHBIIGHWE HPONOIKHUTEILHOCTH
mpoceBa MOKET HDWBECTH K HEOPABWILHHM pPe3yIbTaTaM.

Jlns onpefedeHud MPONEHTHOTO CONEPIKAHMS HOJTYIeHHHX (paKmuil
B umcciaenyeMoM ofpasme mpOBOOAT WX B3BEeIIMBAHWE HAa TeXHHYIECKHX
Becax ¢ ToaaocThI0 mo 0,01 r. CymMma mace Bcex ¢paKnuil mocjie npocen-
BaHWA He HOJIKHA OTAMYATHCH OT MEPBOHAYANHHOM MaccH o6pasma
Gomee gem ma 1—2%.

CEMAMEHTOMETPHYECKUI AHAJIN3

Jia ompeneienma colepsKaHNA B wMcCIenyeMuix ofpasiiax ¢paxmuid
¢ pasmepom dgactum wMeHee 0,074—0,053 MM npUMeHAIT CeTMEHTO-
MeTpudecKmi anaims. lIpu 3ToM MCHOAB3YIOT (PAKIUIO IIeCKa, Hpolue/-
MyK caMoe MeJIKOe CHUTO, TN AHAJOTHYHYI (QPAKOUI0, CHeIUAILHO
UPHUTOTOBICHHYIO AJIA THX Medell, eClIW B NePBOM CIydae OHA LHOJYYEHA
B HEOCTATOYHOM KOJHIECTBE.

Kax msBecTHO, cemmMeHTOMETPHUECKHI amaju3s OCHOBAH HA m3Mepe-
HUY CKOPOCTU OCEHAHUA TACTUI] JUCHEePCHOH (assl B AUCHEPCHOHHOH
cpene mo sakomy Croxca.

Wexoma m3 OCHOBHEIX ypaBHEHUN ruppopuaaMuky, CTOKC YCTaHOBWI,
9T0 CKOPOCTh HaleHWs TBEPHABIX YacTull cepudecKodn QOpPMH B KT~

KOCTH paBHA:
gd?
T (91 ) (1)
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rfie & — ycropenne cBoGOgHOro maneHns, ¢M/c?; d — puameTp 9acTHII,
CM; U — CHKOPOCTH ABUKOHMA TaCTUI], CM/C; Vv — KHUHAOMATHYECKAsA BA3-
KOCTB, ¢M?/c; p — IJIOTHOCTH BelecTBa 9acTHI[, I/cM%; p1 — IIOTHOCTH
KAOKOCTH, T/cM3.

ITpu BrBoge gopmyusr (1) Croxcom 6BI0 CHETaAHO HECKOIBKO HONYIIE-
HMll, HAIAraoIIUX M3BECTHEE OrpAaHWYeHMA HA ee HPUMeHeHHe:

1) gacTHIE JOJKHN OHTH mapoobpasHodl (HOPMEI;

2) IBUKEeHHEe MX JOJKHO IPOMCXOAUTH JOCTATOIHO MEJJIeHHO B BA3-
KOH H HecKMMaeMOH JRUIKOCTH M B 0CCKOHETHOM Y/aJleHWH 0T CTeHOK
0 IJHA COCYHa;

3) "acTHIBl TOJIKHEI 0CAMKTATHCA C NOCTOAHHOHR CKOPOCTBHIO, HE Ipe-
BRUIAIOMEA HEKOTOPOr0 HPEReJbHOr0 3HAYCHN,

© 4) wacTUNBL JOJKHH GHTH TBOPABIMA M MMETH INIAJKYI0 HOBEPXHOCTH;

5) He MOMKHO OHTH CKOIBKEHMA HA IPAHUNE MeKIY ABUKYMMEics
gacTUmell ¥ JUCIepPCUOHHOUN cpeyoil;

6) "gacTMOE MOKHEL GHITH HOCTATOYHO OOJBIINME 110 CPABHEHHIO
¢ MOJIeKYyJaMy [OHCOePCHOHHOH cpensl.

Hecmorpa Ba mepeumciennwe yclioBusa, gopmyna Croxrca ¢ jmocra-
TOYHOU [Jig UPAKTHIECKUX IeJedl TOYHOCTHIO MOMKeT UPHMEHATHCA
B OonpmuHCTBE CAyTIaeB NJA ONPEAeIeHHs CPeNHero pasMepa dacTHL,
IO CKOpOCTH WX HafeHus (OCemaHHs) B JKUAKOCTH.

SaMeTHHIe OTRJIOHEHWA OT (GopMyJas o0HAPYHUBAIOTCA UPU JBHUHe-
HHH YacTHI[, pasMepH KoTOpHX MeHbme o0 MM u Godpme 100 MuM.
B yxazammmix e mpejesax pasMepoB YacTHI[ HeOONbITHe OTKIOHEHUS
gacTHy or mapoobpasHoil GOPMEL He OKA3LIBAIOT 3aMETHOTO BIMSAHUA HA
oupepesienne ux cpeguero sppexrusHoro guamerpa. Boxee cymecTBeHHO
BIUAET HA CKOPOCTH IA€HUd HaCTHI] B ANCIEPCHOHHOR cpepge MX KOH-
menrparnud. IlosToMy oupefelieHNi0 [ONYCTUMOIO 3HAYEHHUS ee OBLIO
mocsameno 6onbimoe umcao pabor, B pesylbTaTe KOTOPHX OBUJIM JAaHH
caMBle pPas3lINYHEE pPEeKOMEeHAAIuM.

B macrosamee BpeMa MOMHO cYMTarh ycTamoBieHHHM [147, 134],
9T0 KOHIEHTPALMA JaCTUI IPH CEINMEHTOMETPUIECKOM aHAIN3e IOPOLK
He poiskma mpeBHmaTs 1% (mo macce) k¥ 00BEMY JKUAKOCTH.

Pasgenennme moponsl Ha (parIuy IIyTeM CeJIMEHTOMETDPUYECKOIO
aHAIN3a HEe MOKET CIYKATH TOUHKIM METONOM KJIACCHPUKATUH I'OPHHIX
IOPOX M mo4B. Pasiudnsie NpUeMsl HOATOTOBKY 00pasa IopOoJsL K Mccie-
JOBAHMIO IIPOBOJIAT K HEBOCIPOMBBOTUMOCTH pe3yJIBTaTOB HpH ompejele-
HUH IPaRyJIOMeTPHIECKOTO COCTaBa He TOJBKO Ha paszingapx mpubopax,
HO Il HAa OJHOM W TOM e npuGope. PaGora ma HeroTopHXx upubopax
CBA3aHa ¢ HEOOXOUMOCTHI0 IOCTOAHHOrO HAOIOMeHNA U 3HATNTeIABHEIMA
s3arparaMu BpeMeHHM. Tak, A pasfeleHus dacruy Ha npubopax mis
OTMYQUBaHHA (IPH CONeP:RAHUH MeIKnX ¢paxkmuii B KPYUHOR He Oonee
29%) meobxomuMo, WCXOHA U3 TeopeTHuecKHX pacgeroB [154], upomectm
55 OTMYUYMBAHWH HO KayKAOU ¢parmmm,

Tax wak wWsy4eHUe rPAHYIOMETPHYECKOTO COCTaBa HedTAHHX KOI-
JIEKTOPOB CBAZAHO C AHAIM30M GOJBIIOro IuciIa o6pasIoB, METOJ CeH-
MEHTOMETPHYECKOT0 aHAJIM3A WX JOJKeH OHTH BecbMa IIPOCT, HETPYL0-
©6MOK M BMECTe C TeM J0JKeH 00nagaTh JocTaTOIHOR TogHOoCTRIO. [l rpa-
HYJOMETPUYeCKOTO AHAJIN3Aa KePHOB BeChbMa JKeJaTeIbHO IDPHMeHeHNue
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npr6opoB NUIETOTHOTO THOA. B OCHOBHOM NPOBOJUTCA OHpefeleHHe
copepskaaua mByx ¢paxmuit gacrur: 0,01—0,05 mm u memee 0,01 nni.
Onpepellerne KOANIecTBa PPakiuii, cofepRamux 6oree MEJKHIE YaCTHITH,
CIeYeT CINTATh LEeNeCOo0 PagHEIM TOJBRO B TeX CIYIadaX, KOTAa B HePTA-
HEIX KOJJeKTOpax WX IiMeeTca cpaBHHTeabHo Muoro (10—20%).

OPOPMJIEHHE PE3YJBLTATOB
TPAHYJOMETPIYECHKOI'O AHAJN3A

Pannonansuoe odopMmienye pe3syiAbTaToB IpaHyIOMEeTPHISCKOr0 aHa-
JAN3a 3HAYATENHHO 06JIerdaeT HOCIAeRyiollee WX W3yUIeHWe H IPaKTHYe-
CKOe MNCIIONh30BaHUe I XAaPaKTePUCTHKHR ILOpOoA. 4dame Bcero »ro
odopMiIeHHe CBOJUTCA K COCTABICHUIO OOHYHLIX Tabiuil mo Tumy Taba. 2,
0TOGpasKaIOIMER Pe3yIbTaTH TPAHYIOMETPUIECKOT0 aHATN3a BYX 00pas-
moB HedrecomepsKameNl MOPOJHL.

Tabamma 2

Pe3yasTaThl rpany’oMeTpAuEcKOr0 aHAIN3A

@ paKkUNOHHBIHA cocTas, %
CATOBBIN aHaNu3 CeIMMEHTOMeTDIIe-
cKmil aHanna
= = = =

g =
g = = = = 5 : E] = : g
g FlEP R Rl sl 2l 2] 8
& sl 3! =2 B 2 o - S S S =
ct1alalsy sl s) S| ¢ S I N B { < =
% = | | - o o ~ 3 ;
= ©w © @ ~t =2 3] =3 - - = W0 -
S ™ « © @© w ~ N ) - =] S <
1 | =] —]1—| — — | 268 | 446 | 652 | 708 | 104 | 148 ] 3,6
2 | ~|—|—1 — | — {044 | 192 | 346 | 6702] 1128|138 | 3,36

OpEaxo Taxoe OoQOPMIEHHE [JAHHBIX [0 TI'PAHYIOMETPUIECKOMY
COCTABY OPOJ He Bcerpa yAoGHO s BeecTopoHHero usydenuda. B sron
OTHOIIEHNN OOJBIIIIME IPeuMymecTBaMu 00gafaior rpaguiaeckue Me-
TOAHI, Qatomiue 0oJiee HATIATHOE NPENCTABIEHHE O CTEeIleHH OJHOPOM-
HOCTH [IOPOAH I O XapakrTepe paclpejelieHid YacTUI[ OO pazMepam.

CymecTByeT HECKOIBKO BIOB mogo0ubx rpaduxoB. OguH w3 cuoco-
0B mOCTPOEHHs TPAPUKOB COCTOUT B TOM, 4TO B IPAMOYTOJBHOI cHCTeMe
KOODAMHAT HO ocu afcuHCce OTKIAABBAIOT AuaMeTp d JACTHI[ B OOBITHOM
(pmc. 1) nan morapudpmudeckom (puc. 2) macmrabe, a IO OCH OPEUHEAT —
cyMMapHoe cojepskanue ux (B mpoueHTax). Ms puc. 1 BugHO, 9ro ecmi
TpaduK ODOCTPOeH AJsA YaCTHI[, MGHBIINX JAHHOIO THAMETPA, TO KpuBas
UMeeT BOCXOAAMME XapaxTep. Ecium jKe rpadur mOCTPOEH AJA 4acTHI,
60JIBINUX JAHHOTO AHAMETPA, TO KPHBAA HMeeT HIICXOAANIHIA XaparTtep.
Haubonee yrobua kpusas, mOCTPOEHHAS A 9ACTHI[, MEHBLIIHX TAHHOIO
pasMepa, XOTA 3TO ¥ He HUCKIIOYAeT IICIOIL30BAHHA KPHUBHIX BTOPOTO
THHA.
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B exyuae rpaEyIOMeTpMYECKOT0 aHAML3A HOPOX ¢ OOJNBIIMM JHANA-
30HOM MEKIY MAKCUMAJIBEHM 1 MUHHMAIBHEIM pasMepaMu YacTHI JJIA
mocTpoeHns cyMmapHoit KpuBoit Hauboixee ynoGHa moxyxorapAdmu-
gecKasA CeTKa (CM. puc. 2), MO3ROJIAIMAA uzbesKaTh IpesMEPHON PacTa-
myToctu rpadura. Ilo kpuseiM, nszefpazkendsiM Ha puc. 1 m 2, MomHO

o/ﬂ

%o X /__, 100 >
80 A 80
\ |
sg
Lf -
}\ 20
\
20 / N ) g
h N X N Ao v f3 2
el L 2mes | 5 BEEER SERRE S
285 015 525 d Lgd

Puc. 1. I'padur rpagymno-  Puc. 2. I'padur rpasyaoMmer-

MeTPHYECKOTO ¢OCTABA IIO-  PHYECKOTO COCTaBa IOPO B

Pox B OOHIYHEIX KOOPJH-  IOJYJIOTrapAPMHUECKHX KOOD-
HaTax AEHATAX

onpefe/uTh cofep:Ranme B mopoge ao6ux dpaxnumii, [Jas sToro Heobxo-
oUMO AHA JAHHOM ¢pakmumy YacTHI] B3ATH PA3HOCTL OPAMHAT COOTBET-
CTBYIOIINX TOYEK CyMMapHOM KpPHBOIi.
Jpyroii cmoco6 rpaduueckoro msobpa-
KEHMS IPAHYIOMETPUIECKOTO COCTaBa C€O-
sk (\ CTOUT B TOM, 9YTO B IPAMOYTOJBHOI cHcTeMe
\ KOOPIUHAT CTPOAT KPUBYI pacupeyneleHNA
yacTHIf mo pasmepam (puc. 3). asa mocrpoe-
4 HUA HTOH KPHBOH HA och abCOHMCC OTKIAbI- -
BAlOT AWAMETP YaCTHI], 4 Ha OCH OpAUHAT —
OTHOCHTEIIbHOE cofiepikanue (B LPOLEHTAX)
JagHoM ¢Qparnmu B mcclexyeMoll mopope.

| \ IIpu »sToM KaAY QpParINi0 IPEACTABIAIOT

0/0
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B BHJIe IPAMOYTOIbHNKA, OCHOBaHWEM KOTO-
POTO CAYKHUT PA3BHOCTL MEKIY MAKCHMAIb-
o g0 60 020  d guM w  MUAAMANBEEIM pPa3MePAMH TACTHL
Pmc. 3. Kpmsag pacmpege- B JAAHHOW (pakimm, a BEICOTOH — HX TIpo-
JICHHA 4HacTHN mO pasMepy pmeHTHOe COoJep:KaHue B HOpofe.
Ecan za xo3ddummeHT HEOTHOPOAHOCTH
TPAaHyJIOMETPUIECKOT0 COCTaBA TePPUIreHHOW MOPORH HPUHATH COOTHO-
menna mo I'azeny, To Ha Bocxomameil wacru Kpweoit (cM. puc. 1) mHe-
00X0fMMO BHa4alle HAHECTH TOYKY, COOTBOTCTBYIOIMYIO mo opmunate 60 %
(ma ocu abcmuce eifl GymeT COOTBETCTBOBATH B JAHHOM CIYy4ae JHaMeTp
gacrum, pasuerd (,1125 mm), a 3ateMm Ha 3TOl KPHBOH Ha BEICOTE, COOT-
BeTcTBYI0mei orpesky mo oppunare 10%, mocTaBuTh BTOPYIO TOUKY (HA
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ocn abcmuce pTON TOYKe COOTBETCTBYET AuaMeTp gacTui okoao 0,075 mMm).
Ormomenme 0,1125:0,075 = 1,5 u ecTp HCKOMHE Ko>{nOueHT He-
OJHOPOAHOCTH IPAHYIOMETPUUIECKOTO COCTaBa.

YAEJIBHAA IOBEPXHOCTH IIOPO]

CreneHp AuCHePCHOCTH He(TecOMep:KAMUX NOPOJ XapPAKTepPH3YeTCA
He TOIBKO TPAHyIOMETPHYECKHM COCTABOM CHAralguX WX 9acTHI], HO
U yAeIHHOHE HOBEPXHOCTHIO, IO KOTOPO# MOHMMAIOT CYMMAapPHYIO IIOBEPX-
HOCTHL JacTHI, COfiep/Kamuxcy B eguHAne o6bema obpasna. Yem Gonpme
B DOPOZe MEIKUX 9YacTHL, TeM (oiblle ee yielbHAsA HOBepXHOCTH. Tak,
HanGOJBIIYI0 YAENBHYI0 LOBEPXHOCTH HWMEIOT IEJIMTOBBIE HOPOMH, He-
CKOJIPKO MEHBIIYI0 — alleBPHUTH U elle MEHBIIYI0 — ncaMMuThl. CoriacHo
OPUHATOM BHIOIE XaPAKTePUCTHKE MCAMMUTOB, aJeBPUTOB M HEINTOB HX
yAeIbHAsA HOBePXHOCTH B IIPEJIOJOMKOHUN, YTO JACTULE MMEIOT cd)epn-
Yeckyio ¢gopmy, cocreBuger (B cm3/cem3) [111]:

MCAMMHTBL . . . . . . . . + « « . . . . . Memee 950
ameBpHTBHL . . . . . . . . . ... ... . 950—2300
OOMHTEL . . . « v v « v o o « « + . . . . OoOmee 2300

B tex caydsamx, Korfa cojiepsRaHie QpPaKmuil, XaparTepusyoOIIuX
THCAaMMUTH, IeBPUTH U meJuTsl, He gocturaer 50% , TOpOAH 3TOM rPYIIIE
HMeI0T yaedpryo moepxHocTh 900—2100 cm?/em®. Tawrum o6pasom,
IOPONE! YeTBEPTON TPYIOH [0 VAEJILHOM HOBEPXHOCTH MOJHOCTHEI0 OTHO-
CATCA K ajleBpUTaM U 00J1aal0T B OCHOBHOM IPUCYIUMH MM CBOMCTBAMU.
ITosToMy mO YyAeNBHOHA NOBEPXHOCTH KIACCHPUKALUIO HOPOJ MOKHO
OrPaHUYATH TOJBKO TPEMH IPYINIaMy, eClM IPYUNY AJEeBPHUTOB He HON-
Beprarb MOLDOJHUTEILHOMY HPOGIEeHMIO BejemcTBHe OOJBOIOrO puara-
s0Ha KoJdebamuil ee ypelbHOM moBepXHOCTH. He HNCRINYEHA BO3MOK-
HOCTHL, 4T0 Golee APoOHOe JeleHme IPYLUL AJ€BPUTOB HPECTABISET
IpaKkTAYeCKUi MHTEPeC, IMOCKOJIBKY 00JbIMIad 4acTh HeTerasocomepxa-
IUX TOPOJ OO YAEJSbHOE NOBEPXHOCTH OTHOCHTCA K aJeBpuTaM.

OnHaro yHeJIbHAA MOBEPXHOCTH, KAK U IPAHyIOMETPHICCKMIA COCTAB,
MOKET XapPaKTePW30BATL CTeNEeHb JUCIEDPCHOCTH LOPOM, KOrfla OHM HO
CHEMeBTHPOBAHK WAN CIa00 CHEMEeHTHPOBAHH. B CIeMEETHPOBAHHBIX
HOPOAAX yHeJbHAA DOBEPXHOCTL IPEMMYINECTBEHHO 3aBHCUT OT IOCIEJ-
CTBHil BTOPUYHBIX IPOMECCOBR M LpesKie Bcero OT 00YCIOBIGHHOTO WMM .
XapaKTepa pachpefieieHnda W CTPOeHWA OycToT. B sTOM ciayZae HeKOTO-
pbie OIYCTOTH MOI'YT 0Ka3aThCA U30MNNPOBAHHEIMI OT HOBEPXHOCTH MCCIE-
nyemoro o0pasnma W He yJacTBOBATH B OIPE/IEHAN YNeIbHOH HOBepX-
HOCTH aHCOPOHHOHHHIME M (UILTPANUOHHHME Merogamd. J[pyrmx cmo-
co00B ompejielicANA €¢ IIPU HAIWIAY 3aMKHYTHIX IYCTOT B IOPHCTOH
cpere moxa He mMeercd. OmpefeleHnue IOIHOA YAeIbHON ITOBEPXHOCTH
IOPUCTHX UM KABEPHO3HHIX IIOPOX € 3AMKHYTHIMH IYCTOTAMU IPej-
CTaBIsAET HepemeHHY mpobiaemy. Memuay TeM peliefne ee B pame CIy-
gaeB He JHIHeHO NPAKTHYeCKOr0 CMHCIA, B 9aCTHOCTH DA HCCIEeIOBAaHAAX
TenIoo0MeHa B KOJJIEKTOpax HeTH M rasa, ocoGEHHO IPU TePMAIECKOM
BO3leicTBUE Ha HeQTAHEE IJIACTH.

EMKOCTD IyCTOT, CBA3AHHEIX ¢ HaPY/KHOM MOBEPXHOCTHIO IMOPHCTOIO
Tela, HE3aBIICHMO OT CTeIIeHH WX IIPOTOYHOCTH, XapaKTepusyercsa B Hed-
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TANOW IpaKTuKe KoshpuumeHToM OTKpHTOR mopucrocrm (cM. ri. IT).
B 5Ty eMKOCTh BXOIAT TaK;Ke TYIHKOBEE ITYCTOTH KAaK B caMoOR mopope,
TaK K B COCTABIAMMINX ee YACTHIIAX U IeMeHTe. B COOTBETCTBHHU € STHM
YAeJIbHYI0 MOBEPXHOCTh HYCTOT, CBA3AHHEIX ¢ HAPY;KHOH HOBePXHOCTHIO
MOPHUCTON CpefEl, Hedaeco00PaA3HO MMEHOBATH «OTKDPHTOHY BMECTO «BHeIN-
Hel», kar sto mpunaro U. I'. T'ypesudgem u gp. [52].

ITpu 1evennu sKupKocrelt M rasoB B IMOPUCTON cpefe B COOTBETCTBUI
¢ saromoM Ilyaseiiia B mpoIlecce NpHHHMAaeT -y4acrve TOJIHKO UYacTh
IYCTOT, CBA3AHHBX C HAPY/KHOH MOBePXHOCTBIO. TymuxoBHe U CybOKa-
OWAsPHBE NYCTOTH B HeM OOHYHO ydacrua mHe mpurmMaioT. CoriacHo
9TOMY NYCTOTH, CO0OIIAMIOUEcs HaPYKHOM IOBePXHOCTHI0O HOPHCTOH
Cpemsl, pasfelddAloT Ha npoTouHble u Hemporounke. CienoBaTelbHO,
HEIOCPeJICTBEHHOe CONPUKOCHOBEHH® MABIGKYIMErocA IOTOKA SKUAKOCTel
HIN Ta30B B MOPHCTOH cpelie IPONCXOTAT TOIHLKO ¢ MOBEPXHOCTHIO HPO-
TOYHEIX IIYCTOT, XaPAKTEPUaYIOMNX 3PeKTUBHYI mopucTocTh. 1loaromy
B IIpoleccaX, TaK WIN MHAade CBA3AHHHIX ¢ BHYTPeHHEH MOBEPXHOCTLIO
TBepHO’ ¢asel, Opu GUIBTPAOUN JOJKHA YINTHBATHCA YAeJAbHaAs MO-
BeDXHOCTh HPOTOYHHEIX NYCTOT, KOTOPAas IO AHANOTHA G COOTBETCTBY-
0l0edl MOPHUCTOCTHI0 MOKET UMEHOBAaTHCA 3QPeKTUBHOR YAeILHOH MO-
BEPXHOCTBHIO.

Takum o6pazoM, mpu HU3YIeHAH YAEJIbHOM NOBEPXHOCTH TOPHHIX
TOPOH ee CIeAyeT PasmelNaTh HA NOJHYK, OTKPHIYI A 3QQeKTHBHYIO.
Hpm orcyrcrBuu B mOpojax M30JAWPOBAHHBIX IYCTOT OTKPHTAA yAeAbHAA
IIOBEPXHOCTH OJHOBPEMEHHO ABISETCS M HOXHOIA.

OLPEAEJEHAE OTHPLITON YAEJABHON NOBEPXHOCTH

Mg ompefelenns yHeAbHOH mOBEPXHOCTH IOPHCTHIX CPej MIHPOKOE
upumenernne noiyamsi Meros, 5. B. Ileparuna [57, 61, 197], ocroBanmnsi
Ha BaBUCUMOCTH (2) MeRIY YAEIBHOH IOBEDPXHOCTHIO, IOPHUCTOCTHIO,
IrpajueHTOM JABJEHWA, TeMOepPaTypoil, MOoJeRyIsapHoHl Maccoli rasa
W CKOPOCTHIO JBIKEHMS €ro B IOPHCTOH cpefe HpH KHYLCEHOBCKOM
pe;RuMe TeUYeHWA rasa, YCIOBHA KOTOPOTO MOAPOGHO W3JIOJKEHE B IIaBe
IV. 3pgecy numb yKaskeM, 9TO 5TO TaKOe TeUeHHE DPa3peKeHHOIo rasa,
IPHE KOTOPOM CPemHss AiInHa mpobera ero MoJeKyJ CPaBHUMAa C [HA-
MeTPOM IIOPOBHX KaHAJOB.

—_—— 2
Q=27 2 " r )
13 aMRT s Az~

rme () — pacxoj rasa depe3 eQUHWIY ITOBePXHOCTI MOPHCTOH CpeAH,
Moas/(c -cM?); my — KO3(UOHEAT OTKPHTOM IOPHCTOCTH; § — OTKPHITAA
YV7AenTbHAA HOBeDPXHOCTB, cM%*/ceM®; M — cpefHAS MONERYIADHASA Macca
Bo3fyxa, paBmas 29,3; R — YHumBepcadbHAas Ta3oBag TOCTOAHHAA,
, A
spr/(mMoab -rpan); T — abcodrornas Temmeparypa OmHTA; K; A—i’ —

rpaguedAT AaBieHns, (mum/cm?)/cu.
A5 onpenerenus yeabHON MOBEPXHOCTI MOPHCTHX TeJ L0 3TOMY
Merony b. B. [leparuneiM npemsosen mpufop, cxeMaTwdecKH u3o0pa-
3KeHHEHA Ha puc. 4. B TpyOry 9 momemalor nccaeyeMsiit mopoIkoodpas-
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uelii ob6pasen 8. Ilpm momomm ¢opBaKyyMHOIro Hacoca depes obpaser
HPOKAYABAIOT BO3HYX, OOBEMHEI PAacXod KOTOPOTO M3MEpPHIeTCA PeoMeT-
poMm 13. llepemapy maBienusi Ha 00pasme M3MePAETCA MACHAHBIM MAaHO-
merpoM 10 m pryrusiM Maromerpom /1. Cropocts rasa B ofpasme pery-
anpyerca MukpoxkpanoM 2. [laBmenwe Bo3ayxa mop obpasmom o 10 mm
PT. CT. H3MEPAIOT IO CBeYGHUWIO B Pa3pAXHOH Tpybre I4 miau mo Macis-
womy wmamomerpy I0, a Boime 10 MM pT. ¢T. — HO PTYTHOMY MaHO-
merpy 12.

Jna onpepeaenna s mo gopmyne (2) peoMeTpoM HaMePAIT pacxoxm Q
Yepe3 eUHUIYY MOBePXHOCTH (UABTPAIUY ¥ Hepenaj RaBieHus wa o0-

Hr ammoc-

/ eps

TAY

K wacocy & =

ol

Poc. 4. Cxema YCTAaROBKE [jf ONpeNeNeHHs YAeNLHOX MOBEPXHOCTH MOPH-
CTHIX T€Jl H TOPOIKOB:

1—7 — MHBKPOKpPAHH; & — HcchaenyeMult obpazen; 9 — TpyOra; 10 — MaCOAHBIE Ma-
HoMeTp;, 11 M 12 — PTYTHEE MaHOMeTDH; 13 — peoMeTp; 14 — pas3pafgHaa TPyOKa

pasome Ap = p,—p1, TAe p, — AaBJeHHe Hajx ob6pasmoM, a p1 < P, —
napienne moy obOpasmoM. Urobm yOemuThCA, WTO JBH:KEHUE BO3LYyXa
B IOPHCTOH cpefie HPOMCXONUT B KHYACEHOBCKOHR o6JacT, mepemaf,
HaBleHAsa Ap OIpeNeNA0T AN PasHHX 3HaYeHNH () OpH pPasImIEHX
3HAUEHNAX P1 U P,. B RHYACEHOBCKOH obaacTu () NpomopnuoOHAILHO Ap
U He 3aBHCUT OT CpejHero masieHusa. Belxuauny Az maMepA0T HeIo-
CPeNCTBEHHO.

Onucagnmii mpuGop paccanTaH HA ONpejeleHue YAeIbHOH NOBePX-
HOCTH NOPOIMKOOGPA3HEIX IIOPUCTHX CPeJ X I0STOMY AJIA COeMEeHTHPO-
BamHEBIX 06pasioB MOKeT OBTh HOPHUMEHEH HPH COOTBETCTBYIOIEM ero
usMeHeHuH. Boofme xe cxembr npubopoB Nia oupefelleHHA YAeABHOK
MOBePXHOCTU, OCHOBAHHEIX HA W3JIO0KeHHOM 3JeCch NPHHNHUIE, MOIyT
OHTD caMuM; Pa3amYHBIME. B WacTHOCTH, Oia sTnx Lele# MojKeT GHTH
¢ ycImexoM mpuMeHeH JioGo#t npubop AT oupejeeHNA OPOHANAEMOCTH,
HO3BONAKMUA padoTaTh HPHU KHYICEHOBCKOM TeUeHHHU Iasa.

Cornacro wucciemoBammam T. A. SaBapmirkoit 1 O. H. I'puropona
[74] npm ynaormenwy nopomka, ofecoednBaiomeM NOJNYISHHE MAKCH-
MaJBHOTO 3HAYEHHA YICIbHON NOREPXHOCTH OMUCAHHLIM METOJOM, MOKHO
HONYINTH [aHHABE, COBHANAKIMUE ¢ PACCIHNTAHHKME IO De3yJabTaTaM
AWCDepCHOHHOT0 amaiusa. J[JIs YKa3amHBIX CONOCTABIEHWH YAedbHOM
nosepxmoctu T. A. SaBapunras u O. H. I'puropos nemonnzosann yskue
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¢parmum DOAHCTHPOMOBHX mapuros muamerpom 10—15, 15—20 u 40—
60 meM. B rtabi. 3 DpHBOEATCA Pe3yIBTATH oOlpejeleBUll yHAedbHOHR
MOBePXHOCTH YKasaHubXx mapmkoB ma upubope B. B. deparuma upum
YOOMAHYTHIX BEIIE YCIOBMAX, 3 TakKe PACIETHHM LYTeM IO Pe3yIbTa-

TaM JUCOEePCHMOHHOrO AaHAJNN3a I0J MHUKPOCKOIIOM.
Tabauma 3
YaeabHasi HOBEPXHOCTH HOJACTHPONOBBIX IAPHAKOB

[ VYV aenbHAA TOBEDPXHOCTh, VYV reabHaA MOBEPXHOCTD,
cm?/T cMZ/T
Pagmycol Pagmychl
HWAPAKOB, NAPHKOB,
MEM 00 METOIMKE MKM [0 METONUKe
IlepATnHa II0 pacyeTy TlepArnHEa o pacyery
10—15 2690 2590 20—25 1160 1180
15~—20 1890 1780 40—60 480 510

Kax Bugwo w3z 1a6a. 3, pesyabTaTh PacyeToB M H3MePEHHH yheab-
HO# mnoBepxHOCTH MeToRoM b. B. [leparmma cpaBHHTEILHO XOPOIIO
COBIIAJAIOT.

Ogaaxo mccaemosammamm T. A. 3asapmokoirt m O. H. I'puroposa
TAKMKe YCTAHOBJIEHO, 9TO PE3YALTATH ONpeelieHnAa YHAeIbHON IOBePX-
HocTH mopomkoB MeroxoM B. B. Jleparmma cymecTBeHHO B3aBHCAT OT
WX YILIOTHEHWA, YUYHUTHEIBasA 3TO O0CTOATENIHCTBO, YKazaHHEIE WCCIENo-
BaTeN PEKOMEHAYIOT NOAOHpATh TaKkoe YILIOTHOHHME HCCIeAYeMOTo
IOPOMIKA, IPH KOTOPOM YAEJIHHAsI HOBePXHOCTH HpnobperaeT MaKCIMAalb-
Hoe 3HageHue. IIpH 3TOM He YKA3HBAIOTCA YCIOBUA ONTHMAIBHOTO YIIIOT-
HOHUA, TAK KaK OITHHE MaHHLE CBUACTCILCTBYIOT 00 OTCYTCTBHU He
TOABKO KOJWICCTBEHHON, HO ¥ KAYeCTBEHHOH CBA3H MEKAY YAeJILHOHR
IIOBEePXHOCTHI0 U CTeNEHHIO YIJIOTHOHUS. ¥Y[eJbHAd IOBEPXHOCTEL TOHKO
JUCHePCHHIX IOPOIMKOB CYIIECTBEHHO 3aBUCHT OT XapaKTepa pacmoJo-
sKeHans gactam. Mmorma ob6pasyiorcs M30MMPOBaHHKE AJA KHYECOHOB-
CKOT0 TOTOKA HYCTOTH (MMeeTcd B BHAY, 9TO KHYHCEHOBCKMH IOTOKR
OXBATHIBAGT TOJBKO IOJOCTH OTKPHTHX OYCTOT), ¥ OCHOBAHHHII Ha 2TOM
TeveHnn metox b. B. Jleparura Moer GHTH UCIOJNB30BAH AJIA Ompeje-
JeHWsA OTKPHTON YHeAbHOH ITOBEePXHTOCTH.

OOPENEJIEHUE J3®OEKTHBHOM YIAEJBHOU HOBEPXHOCTH

Teoperuueckue uccrepoBanusa Hosenu [168], a raxse mociegyiomee
passuTHe MX B paGorax asropa [98, 102, 141, 148, 147] moxrasanu, uro
YIeJALHAas IMOBEPXHOCTD CBA3aHA CO MHOTUMH (M3UIECKUMI IIapaMeTPaMI
mopon. Tax, moaHag YHEIbHAS TOBEPXHOCTH CHIIYIHX TeX § M IPaHyI0-
MeTPAYeCKHRE COCTAB CBA3AHBL clenyiomum cooTnomenyem [168]:

538 :
Pypy d; ' ( )
cm?/eM®; p1 — MIOTHOCTH noponui,
p, — IJIOTHOCTL CKeJeTa mopojsl, r/em®; P1 — Macca IOpPOXH, T;

Iie s — yoeibHas IOBEPXHOCTb,
r/em?;
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d; — cpemuui puaMeTp dWacTHI, [AaHHOM ¢parmum, cM; P; — Macca
AaHHOM (paKmuy MOPOXEH, T.
Tax wak

Lia S Y

P2 ’
rge m — KoaddUMHEHT TOTHOH MOPHCTOCTH B [OIAX EAUHUIH — CM.
dopmyny (18), 1o

$=—"p: 3, (4)

Taxum obpasoM, 3Haa KOsPPUIMEHTH NINOPHCTOCTH m, Macchl P;
H cpejHNe AuaMeTpel d; ¢Qparmuil mcclegyemMoro o0pasma IOPOJTH,

P.
MOJKHO OIPEJeNNTh ero YAeIbHYI0 moBepXHOCTE s . OTHOmMEHME PI Zd—‘
i

nmpencTaBigeT ¢o00# He UTO MHOe, KaK Y(PeRTUBHET quaMerp d, JacTHI.
Buipasxas s uepes 5¢$PeKTUBHEI guaMeTp dacTwm d,, MOIYIUM

_6@—m : 5)

S a5

Cornacuo mcciefoBaHuAM HKozenmn YAeNbHYI0 HOBEPXHOCTL MOJKHO
TaKkKe BHIPA3NTh Uepes TUApPaBAWYECKHHA pamgmyc §:

m
s=-. 6
d (6)

Vmesn B BEHY, 9TO rujpaBIndecKuil Pajgmyc UpencraBiseT coboi
OTHOINEHWe TIOIMAJN CeIeHUA HOPOBOTO KaHAKa K IePHMETPY ero cede-
HHAdA, YAeIbHYI IOBEPXHOCTH MOKHO BHIDA3WTH TaKiKe depes CPegHUE
paguyc nop r. [98, 118]

2m ;
§ = r_c . \7)
Wnu mopcraBisas BMecTo r. ero sHadenue [98, 111, 118, 102, 147] (cm.

ra. 111), momxyumm
mVm
—_—
Vi
e k — KoaPUINeHT NPOHNIAEMOCTH, CM?; ¢p — CTPYKTYPHBIA Koapdu-
HIeHT, XapaxkTepusyomuid o0coOeHHOCTH pealJbHOX HOPHCTOR CPETHL.
Uz dopmya (7) m (8) BuaHO, 9T0 yHAeAbHAs HOBEPXHOCTH ONPEfeIeH-
HEIM 00pasoM CBs3aHA ¢ PagUycoM IOPOBHX KaHANOB, KodhdHIHEHTOM
IIPOHANAeMOCTH ¥ CTPYKTYPHHM Kodddunumentom ¢. UYem membure pa-
INYC HOPOBHIX KAHAJIOB WM IDPOHHIAEMOCTh NOPOAH, TeM OCOIbIne ee

yaensHaA moBepxHOCTh. Ecam B dopmyrne (8) Brpasmth £ B mapcu, 10
TOXyIUM :

— 70007V 9)
Vio
Gopuyar (8) m (9) 0TINIATCA OT AHATOIUYHHX POPMYJ, HOAYICHHHX

1 IPUMEHABIINXCH HAMH B mpenuaymux padorax [98, 118, 111], Tem,
9TO B HUX BXOZUT CTPYKTYDHHIH ROI(POUINEHT ¢, KOTOPHA MH BBeNN
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Ha OCHOBAHMM NOCJIEAYIOMHX TeOpeTHYeCKuUX uccienoBammi [102].
Brepenme kosdpdrnuenta ¢ B gopmyas (8) u (9) mosBouser onpeaeiaTh
2 PEeKTHBHYIO0 YHEIbHYI IIOBEPXHOCTH HOPUCTOH CpPefbl HEe3aBHCHMO OF
CTeHeHH NPOTOYHOCTH, MHBOJHPOBAHHOCTH ¥ W3BHJINCTOCTH ULOPOBHX
KaHaloB. '

COIIOCTABJIEHUE OTKPBITON
1 9OQEKTABHON YAEJIbHBIX HOBEPXHOCTEHN

PeayapraTel ompejielieHUs YReABHOH HOBEPXHOCTH HECIAHUKOB Je-
BOHCKUX oTiORenuil TyliimasuucKoro mecroposkmenud no B. B. Heps-
runy u mo @. W. Koraxosy (rabxa. 4), paccuuramnsie mo gopmyae (9),
TMOKA3LIBAIOT, YTO YHeJbHAad HOBEPXHOCTh OJHUX M TeX ;Ke 00pasioB
mopoy, HaligenHaa no meroxy b. B. Jlepsarmma, Brme, Hesxenu mojcun-
TaHHasg mo gopmyae (9). B cpeqaeM 5To IpeBHIEHHE B PACCMATPUBAEMOM
ciygae cocraswiao 31%. Ilogo6man kaprmaa HaAGIOOAIACh MHOTHMH
uccaegosareasmu  [57, 91, 219, 247] u oObaAcHAeTcA, B YACTHOCTH
B. B. lleparuasm 1 ap. [57], Tem, aro npu Guiabrpanumy Bo3gyxa Koad-
QUOPEHT CONPOTHRICHNA YMEHBIIAETCA BCIEHCTBHE TA30KHHETHIECKOTO
«CKONBKEHNA» MOJEKYJd IO CTEHKAM IOpP.

Tabauma 4

Jannsie o6 3pPerruruoit U oTKPLITOi yAeapHOE mOBepXHOCTH s (B cM2/cM3)
o00pa3nos mopox TylHMasAHCKOr0 MECTOPOKACHAA

ITo KRoraxopy | Ilo Jleparmry| OTHOmeHwme ((ITo KoraxoBy| ITo Heparmay| OTHOmeHae

S5 e sa/sO sy N salso
330 450 0,73 760 1120 0,68
530 610 0,87 580 1140 0,51
485 650 0,75 680 1140 0,60
-520 680 0,77 665 1160 0,57
580 800 0.73 895 - 1160 0,77
510 800 0.64 805 1300 0,62
695 980 0.711 1550 1680 0,92
870 1020 0.85 1250 2410 0,52
770 1040 0,74 1070 2610 0,41
765 1060 0,72 —~ — —

Ciemxyer 0TMeTHTH, YTO HOJOGHBIE COMOCTABIAEHIS JIHMOIEHH CMBICIA,
TaK KK DTH METOJALl OCHOBAHH HA IPHHIUINAIBHO PA3IWIHEIX KaTeCT-
BeHHHX mporeccax: Metog b, B. [leparuna — Ha MOJEKYJIADHOM JBH:Ke-
HVM B IOPUCTO# cpejie riry6oKo paspeKeHHoro Boaayxa, a merog @. M. Ko-
TAX0BA — HA CTPYHHOM ABIKEHWU BO3MYXa, IPH KOTOPOM IepeMelleHIe
MOJIeKYJ KpaiiHe cTecHeHO. BclefcrBme aToro mPH CTPYHHOM (TeJecKo-
OHYEeCKOM) JBMIKGHVH BO3AYXda B IOPHUCTON cpefile TYHHKOBEE ILYCTOTH
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OH MUHYET, I CBA3AHHAS C HUMH ITOBEPXHOCTH He QUKECHPYETCI pacyer-
BpIMH  QopMmyramu (PuKcUpyeTcs UL IOBEPXHOCTh, KOTOPas HEIO-
CPeJCTBEHHO CONPHMKACACTCA ¢ ABIKYIIMMCH IOTOKOM BO3AYXa).

IIpn KEYACEHOBCKOM TedeHNH, KOTOPOE IpeicTaBiger coboit HBH-
JKeHUWEe MOJIeKYJ He HPOCTO Pa3Pe;KeHHOI0, a IIYOOKO pPaspesKeHHOIO
raza, Kak OTMeYaJ0Ch BHIIE, ¢BOOO/HBI HPoGer MONGKYI CYIIecTBeHHO
NPeBHIIAET HTONEPEYHHe PasMepPH 1IOPOBHX KaHAaX0B. B aToM ciaydae
0 YCIOBHUAM BaKyyMa HeHWsOesKeH HENPEPHBHLIA OOMEH MOJEKYJIaMu
Me;KY TPOTOYHOM H HEIPOTOYHOH UYacTAMH HYCTOT HOPHCTOH CpeH.
" sror obmen Tem moisHee, YeM cBofojHee u Goapnie mpoGer MOJeRydI.

Taxum 06paszoM, CO3/AI0TCH YCIOBHA, AP KOTOPHX B TEUCHUU raza
OPHHUMAIOT Y9acTHe BCEe OTKPHITHE HYCTOTHL W CBA3AHHAA C HUMH 1I0-
BepXHOCTh HopHCTOH cpensl. MMeHHO 3THM 06CTOATEIBCTBOM M 00BsC-
HseTcsA ONPAaKTHIeCKOe COBIAJCHYIE Pe3yIbTAaTOB ONpeeIeHNs YHeIbHOH
MOBEPXHOCTH IOPHCTEIX TelXl MeTojaMu agcopbmuum u b. B. Jlepsaruna
[57]). Ilosromy mameperus, ceasannse ¢ Meronom B. B. Jleparnna, pac-
CMATPHBAIOTCs BHIIE KAK ONPEJENIeHMA OTKPHITON YHeJbHOU HOBEPX-
HOCTH, a BhuHcIeHns uo ¢gopmyie (9) @. U. Koraxoa Kak onpegeie-
HIIA 9PPeKRTUBHON YyNeibHOR HOBEPXHOCTH,

CremoBaTeIbHO, PACCMOTPEHHEE METONEL He MCKIIOYAIOT JPYT Apyra,
a JIOMOAHAT W PAaCHIIPAT NIPEACTABIEHNA O HOPUCTOA cpefie H, B 9acT-
HOCTH, O TODHBEIX HOpOfaX. Y;Ke HW3-3a OJHOTO TOr0, 4TO B IPOTOUHBIX
IycToTax Opy QUIBTPAIVuM JKUIKOCTeH B MOPHUCTHX cpemax mpeobiaajaer .
KOHBeKTHBHasA Nudysmsa, a B HEIPOTOIHHX — MOIEKYAAPHAsA, Koaude-
CTBEHHAs CTOPOHA MHOTHMX IIPOIECCOB, OYEBHUIHO, AOJKHA 3aBHCETH OT
COOTHOMEHNUA 3PPeKTUBHON M OTKPHTON yaenbHol mopepxuocru. V3 Taba.
4 BuUEHO, 4TO 9(PPeKTUBHAA YAEIbHAA LOBEPXHOCTH MOKET COCTABIATH
Bcero aums 0,7 oTkpHIToi. Pemanmyo polb B 3TOM PacxOiAeHIN, KAk
IMOKAa3aJdH MCCIeOBAHNS, MIPAaeT MPOHUIAEMOCTh LHOPHUCTOH CpeAsl: ueM
MeHbIIe MPOHUIAEMOCTH, TeM DOJbINe PAacXOKIeHNHe MEKIY BeJIRIHHAMH
VKa3aHHHX YAeJbHHX NOBEePXHOCTeH. JTO0 03HAYAET, YTO ¢ YMEHBIICHHEM
NPOHHOAEMOCTH TOPHHX NOPOx 00BeM NPOTOUHHX [OpP ¥ CBA3AHHAHA
C HAMH y7eJbHAs IOBEePXHOCTDh YMEHBIIAWTCA. V3iomennoe o6bsacHeHe
BIOJIHE COTJACYETCs C Pe3YIbTATAMHA MCCIENOBAHME CTPYKTYDH IOPOBHIX
KaHANOB M BOXOHE(TEHACHINEHHOCTH KOJIIEKTOPOB HeQTAHBIX MECTO-
poxpuennii. C yMeHbIOIEHHEM NPOHUIAEMOCTH IIOPOZ KOMUIECTBO HEIOM-
BIJKHOM BOJH B HUX YBEJAWYNBAETCH.

Hapmo saMeTnTh, YTO HCUOJB30BAHWE YEJNbBHON MOBEPXHOCTH KaIIMJI-
JAPHHX CHCTeM B KadeCTBe eNUHOr0 TOHATHA 6Ge3 mompasfelleHHs Ha
H3JI0}KeHHHE BHINEe BUAH (DOMHOM, OTKPHTON W 3()PeRTHBHOH) HOCIY-
A0 B HEKOTOPOH Mepe HPHUMHON OTCYTCTBHUSA SICHOTO HPeICTABICHUA
00 MCTOYHWKAX PACXOJKICHHA Pe3YJIbTATOB ONpelleieHusl €e PpasHBEIMHA
MeTomaMH. B OQHHX ClIyYasax oTH PACXOKIeHHS MPUIHCHBAJIICH BIMs-
HHI0 METOJUKH OlpeneseHysa YOeJbHOH HOBePXHOCTH, B APYTHX — pas-
ANYHOH CcTemeHU OKATAHHOCTH YaCTHX U T. . Tar uwiwm mHAYe DTO UPH-
BeJI0 B pasHOe BpeMA XK NOABIEHUIO PA3JIMYHHX PACIETHRX (OP-
MyJ, YTOYHAIOMMWX, IO 3aMEICHY HUX AaBTOPOB, oOOpenelenne YAeldb-
HO DOBePXHOCTH.. B ocHOBHOM aTH (ODPMYJIB CBOWATCA K JBYM
THOAM: :
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k dopmyie
m8
S= C —k_ ’

tae roapdumuent C mpumruMmaerca pasueiM 3530, 4330, 4500, 5830,
7700 [197, 251] B 3aBMCHMOCTHM OT OKATAHHOCTH H OTCOPTHPOBAHHOCTI
YacTUI; M — KOdYPUIIEHT TOPUCTOCTH U & — Koz)PuUIMeHT IPOHUIae-
Mmocrm, J1;

u dopmysne B. B. Hepsaruna (2) ¢ koapdunuenrtom 8/3 Bmecto 24/13.
‘OgHaro tH GOPMYIH He HONYYHMIN PACHPOCTPAHEHHA.

OOPMA U OKATAHHOCTD YACTHI
OBJAOMOYHBIX IIOPO]

Hapany ¢ rpanynroMerpuueckuM COCTAROM M CTEIEHBIO JUCIIEPCHOCTH
TePPHUTEHHEX IOPOJ OoJbINoe 3HAUeHWe HMeeT GOpMa M OKATAHHOCTH
YACTAL[, CIAraoilux IOPOAY, KOTOPHE BINAIT HA HOPHCTOCTD, IPOHH-
maeMocTh u mpounocts mopox. Ilo ¢popMe m oraTaHHOCTH TACTHI[ MOIKHO
CYAUTH B O0IIMX dYeprax 06 YCIOBUAX TEPEHOCA U OTIOKEHUA WHX.
IlpaBma, omeHka podu QOPMH M OKATAHHOCTY YaCTHI B NAHHOM CIyZae
HOCHT HOKa KadYeCTBOHHHHA XaparTep, TaK KaK HeoOXONUMEIX MaTeMa-
THYECKUX CBA3eH AJid KOJINIEeCTBeHHOM XapaKTePHCTURY elle He HalgeHO.
OpHaxo 2T0 He HCRINYAET HEOOXONUMOCTH H3YUEHHH 9TAX XaPaKre-
PHUCTHK, IOCKOJBKY KadeCTBEeHHAs OLIEHKA, BOPOATHO, IIOMOKET mepedTn
H K KOJAWYECTBeHHHM ONpe[eleHIAM.

IlosTomy wusyuenwio ¢GopMEI ¥ HOBePXHOCTH YACTHI[ TePPHUTE€HHHIX
TOPOJ, OPUFAIOT TAKOe e 3HadeHIe, KAK M W3YICHWI0 I'PAHYIOMETpH-
9YECKOTO COCTAaBA.

CymiecrByer HeCKOJIBKO METONOB HKOJMISCTBOHHON OLEHKU (HOPMEL
gacturn. Mz mmx mamboimee pacupocrpaHen Meron Yagemaa [280].
CoryIacHO 3TOMY MeTORY mof «CepHIHOCTHI0» YACTHNH MOHUMAETCH
OTHONIeHNEe BEJIWIMHLI MOBEPXHOCTH THapa S, PABHOBEAWKOTO HAHHOH
JacTULE, K JeHCTBUTeNHbHON IOBEePXHOCTH JacTumel S, T. e.

b= (10)

WM OpUGHHIKEHHO OTHOINEHHe [OUaMeTpa Kpyra, SKBHBAJEHTHOrO MO
UIOMIANM TOPH3OHTANHHOH NPOEKIVN JAHHON dYacTHIE, K JAAMETDPY
MAHUMAIbHOA ONHCAHHON OKOJO YaCTHUOLI OKPYIKHOCTH, T. e.

W= (11)

Ilo manmpiM Yopenna, BeIMYWHB y B W A ONHAX U TeX e JACTHI]
Maji0 OTAWYAIOTCH APYr OT Apyra.
OKpYriocTh WMCYNCHAETCA UM IO QopMyie
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rfe r — pajguyc KPHUBUSHH TOPM3OHTAJNBHON IPOEKHUM dacTHIB, R —
Pafuyc MAaKCHMAJNbHON BUMCAHHOM B IPOERUMI0 oKpyKHOcTH. Tak Kak
paguyc KPUBHU3HE TOPH3OHTAJNHLHON HPOGKIWH YaCTUIHI HA pPAZHEX
YIacTKaX MOKeT OLITH PAas3INYHEM, TO HEOGXOZUMO COOTBETCTBYHOIIEe
guciao onpepelennid p mo gopmyae (12). IIpu stom oxoHuaTeanHo Gop-

Myaa (12) mpumer Bupg
ri ’ )
=) 3)

Ananus QaKTHYeCKHX TAHHLIX CBLIETEIBCTBYET O TOM, UTO MY W
¥ p HeT OTUEeTJNUMBOH CBs3H, e€cjiu He CUUTaTh HEKOTOPOH TeHjeHIUU
YBeJIMYEeBUA p ¢ yBeluueHMeM w. AHajna TeckoB Muccuchmu mokasal,
910 w mias Hux namensaercd ot 0,7 po 0,95, a p — ot 0,1 mo 0,9.

THAIOBI MEMEHTA OBJOMOYHBIX ITOPOJ

Kax yske oTrMeuanocs BHIE, HA KONIEKTOPCKEE I IeTPOQn3nIecKie
CBOHcTBA TEPPUTEHHHIX IIOPOJ PelIajoiiee BINAHNE OKashiBaeT X IeMeH-
Tanusa. B ragectse mamocrpanun sToro Biausang . M. I'yOrnamm [51]
IPHBOAUTCA HPUMED, COINIACHO KOTOPOMY HOPHCTOCTh HEecKa KouefieTcs
or 30 mo 35%, a npu He(OIBIMOM KOIMIECTBe KAapOOHATHOTO MM IJIW-
HECTOTO IleMeHTa cHmKaerca 10 20—25%; npu sHaunTeILHOH ImeMeHTa-
oy oHA MOKeT cHu3nTheA 10 3% . CornacHo uccneposamuam M. A. Ieer-
KoBoi [256] mpumecs 3—5% rIHENCTHIX MUHEPAOB B HECKE CHHIKAET
ero IPOHMIAEMOCTh B [ECATKH paz. TakuM o6pasoM, KONIEKTOPCKIE
M IeTPOPU3UIECKNe CBONCTBA NECIAHUKOB, BCACACTBHE WX IEeMEHTAI(HH,
MoryT GHITH XYike WIH B JYIHIEM CIY9ae TAKUMY e, KAK ¥ AJeBPOIUTOR,
HECMOTPS HA CYLIeCTBEHHOE Pasiiine UX TPAHYIOMETPUISCKOTO COCTABA.

Crenens BIMAHHA {EMOHTAI[MN TEPPHUTEHHHIX HOPON HAa HX cBoiicTBa
3aBUCHT OT THIA H CTpoeuus umemeHTta. lIpesgme BCero ImeMeHT MOJKeT
pacupenelIaThCcA B IOPoJe PABHOMEPHO U HepaBEoMepHo. Ilpm pasHo-
MepHOM pachpefefeHuH OH MOJKET IIPeACTABIATH CO00I Maccy, B KOTO-
PYI0 BKpAILIEHEl 9aCTHI[EL TOPOIH, IPH 3TOM IIYCTOTHOCTH MOPOJE PaBHA
mymw. Taroil memenT oTHocaT K 6GazarsHomMy tumy. Hapamy ¢ s1mM
IYCTOTHOCTE MOPOJH MOKeT OBITH PABHOH HYNI0, KOrJga YACTHIHL e Pac-
II0JI0KEeHHl IJIOTHO, @ HOPHl MOJHOCTHI0 3aU0JIHEeHH IMeMeHTOM. B momo6-
HEX CIyuagx IleMeHT WMEHYeTCH HOopoBeiM, IIpm MajoM KoawgecTBe
HeMeHTa B MOPOJe OH MOMKET PacHpPefelaThCA TONBKO B MECTaX KOHTaKTa
9aCTHI[ MM HAa UX HOBEPXHOCTH B BHJIe TOHKOTO IOKPOBA, COOTBETCTBEHHO
Ha3HBAagCh KOHTAKTOBHIM, WMJW ILIEHOUYHEM, [lepewucieHHbe THIE
IIeMEHTOB MOTYT BCTPeUaThCA OLHOBPEMEHHO B PA3JINYHHX COOTHOIOE-
Huax. W3 3TOro HeTpyAHO 3aKIOYNTH, YTO THII NEMEHTA B TePPHUTEHHAIX
Iopofax CYHIECTBEHHO 3aBUCHT M OT ero KOJIWYeCTBA.

Kpome Toro, meMeHTAnuo HOPOI XapaKTepuayIoT TaKKe CTPYRTYpPOR
IeMeHTa, M3yYeHHe KOTOPO# ofierdaer pelienme BOIPOCOB, CBA3AHHHX
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¢ o6pazoBaHmeM HeMeHTHPYIOMuX MunepaloB u Ap. Ilo crpykrype me-
MEHTH [{eXATCA Ha clefyiomue Tumbi: 1) mement obpacranus; 2) IeMeHT
HapacTaHWuA; 3) IEeMEeHT MPOPACTAHUS W 4) IEMEHT Pasbelanus.

Pasznmanmoe crpoenme meMenTa OKAas3HBAeT BIAWAHWE HA NPOYHOCTS,
XPYOKOCTh ¥ IPYIHUe CBOHMCTBA IOPOJ, IPEACTABIAKINNE B PAle CIyIaes
CYIeCTBEHHENA TPaKTUIeCKNA MHTepec.

Hccneposanwa H. B. Cmupuosoit [227] moxasaru, 9r0 comepsxRamue
IleMeHTa B NEeCTaHBIX KOJUIEKTOpaX HeTH I rasa B 3aBHCAMOCTH OT
ero tuma kKodebierca or poxein mpomenta go 45—50%. OpHoBpeMEHHO
OBLI0 YCTAHOBJIEHO, UTO C YBeJUYEHHEM KOJWYECTBA IleMEeHTa B HIOpPOJe
IPOHMIAEMOCTh €¢ Pe3KO YMEHbIDaercA. IIpu »ToM Haumxyjgmme moKasa-
TeJI UOJXYYAaIOTCsa HIpu 0asalbHOM U HOPDOBOM IemeHTe. Kpome Toro,
OBLI0 BHIACHEHO, 9TO HA HOJHYIO HOPHUCTOCTD LOPOJ, CYMECTBeHHOE BINA-
HIIC OKA3BBAET MOHEPAJOTrHYeCKUIl cocTaB meMmenra. Hauxygmue B 9T0M
oTHONIeHNH KapOOHATHHE U KBapUeBH nementsl. Tak, MeIKO3€PHUCTHE
JHTOJOTHYECKTEe PA3HOCTH OPH I[VIHHHCTOM I[EMEHTE MOTYT WMeTh (ONb-
MY TOPHCTOCTD, 9eM KPYIHO3EPHUCTHE, CIeMeATHPOBAHHNE KapOoHAT-
HBIM IV KBAapIEBHIM I[EMEHTOM.

Onnaxo 3HaYeHWe IeMeHTa B KOJIIEKTOpPaX STHM He OrPAHMIWBAETCA.
B mocmegyomux riaBax DOKa3zaHo, 4TO OT THOA W COCTABA IEMEHTA
TEeCYAHHX IOPOJ 3aBUCUT TAKIKe HX He(TeHACHINeHHOCTH i HedTeoTHaua.



TF'masa II
EMROCTb IIYCTOT IIOPOJ

OBNIVME IPEJCTABJIEHNA O MOPACTOCTH

Hax ymxe oTMeualoch, eMKOCTBHIO KOJIEKTOPOB HedTH M rasa MoOryr
OBITH DOPE!, KaBepHH U TpeIMuHE. IIpHM 5TOM €MKOCTH IIYCTOT CAMOMR
MaTPHIEl KOJAJXeKTOPAa OTPAHUYIMBAGTCA LHOpaMi U KaBepHaMu, B cooTBer-
CTBHH C 3THM KOJLJIEKTODH HeQTH U rasa XapaKTepH3YITCs IOPHCTOCTHIO,
KaBepPHO3HOCTHI0 M TPEI[HHOBATOCTHIO.

Iox mopucTocTHIO FOPHOM MOPOAH MOHMMAETCA HAJAAYMe B He# mop,
He 3aIO0JHEHHBIX TBePAEIM BemecrBoM. Takas mopHCTOCTH B HeTAHOHR
TeXHHKe HOCHT HasBaHue mojamo# nopucroctu. llomnas wmopucrocTs
BKJIIO9aeT B cefsx abCONIOTHO Bce HOPH TOPHOH HOpOAH (OTKPHTHIE
¥ 3aKPHTHE) HE3aBUCHMO OT UX (OPME M B3aMMHOTO DACHOJOROHUA.
B coorBerctBMM ¢ 3THM HApPAAY € HOJHOH IOPUCTOCTHI CYMECTBYET
DOHATHE OTKPHTOH MOPUCTOCTH, XapaxkTepH3yIOIedl eMKOCTb mop, c006-
mMaMuIXca ¢ I0BePXHOCTHI0 06pasma.

K mopucrocTi He 0THOCAT HYCTOTH B BHjje KaBePH U TPEIIUH, TAK KaK
OHH CYDIECTBEHHO OTJIHIAIOTCA OT IOP IO pasMepy H ONPeAelsioTCH
o0BIHO pasnensHo. M3 caMoro moHATHA «HOPUCTOCTHY CIeAyer, 4TO pedb
B JQHHOM CIy9ae HAET TOJABKO 0 CYMMAapHOH €MKOCTH HOD B IOPOJAe
HE3aBHCUMO OT HAJIWINsA B Hell kasepu. B HacToAIlee BpeMsa, ogHAKO, HET
YCTaHOBUBIINXCA NPEICTABJICHUNA 06 OTIMYHTEIHHBIX 0COOEHHOCTAX IOP
1 kapepu. I'. U. Teogoposug [235] cumraer, 9ro K KaBepHAM CIemyeT
OTHOCHTH IIYCTOTHI, KOTOPHE B TpPeX B3aMMHO HePHeHAWKYJIADHHX Ha-
npaBieHAAX HMeI0T pasMepel Goxee 2 mMM. Taxoe pasrpaHmdeHHe, KO-
HEeYHO, BECbMa YCIOBHO, BMECTO 2 MM MOSKHO OBIIO GH IPHHATH, HAOpPU-
Mep, 1,0 MM mwiInm 3 MMm.

Hawm npencrasiigeTca, 910 B OCHOBY [JeleHUS TYCTOT MATPULBL Ha
TOPEL ¥ KaBePHH! JOJKHE GHTH MONOKEHE (U3NIECKAA CYH[HOCTH ABIE-
HUA # BHTEKAIOmue M3 Hee NPAaKTUIECKHUe BHBOXH. Hampmmep, BO MHO-
TUX OTHOMIEHHAX K LOPAM CIefyeT OTHOCUTH IYCTOTHL MCCIeLyeMOro
obpasma mopojsl, B KOTOPHX BOJA HIW HePTh MOTYT YAePHKHBATLCA Ka-
OAIIADHBIME CMIAMH, T. €. B KOTODHX KAaNMIIsAPHBE CHIH mpeobia-
AT HAJX TPABHTANMOHHEIMA, & K KAaBepHAM — OYCTOTH, B KOTODHBIX
TPAaBUTANUOHHEE CHIH OPeosIajaloT HAJ KamMIIADHHIME, M HO3TOMY
SKUTKOCTS B HUX He yhepsKuBaerca. Ua Taxoro meleHNsa HYCTOT HOPOALL
Ha HOPH M KaBePHH ClexyeT, ar0;: 1) comep:KaHue KamHJIIAPHO-CBA3AH-
HOH BOJH B KaBepHAX MOKHO BCerjla NPMHUMATH ITPAKTHYECKH DPABHBIM
HYI10, 2) Kod(PuIuenTs HedTeoTIaAUN U ra300T/ 249U KABEPH 1 10D B 3TOM
cIygYae OpY OPOYMX PABHHX YCIOBHAX BCIj[a PAa3IHOYEH M 3J) MeTOHH
OLpeJIeIeHNA X EMKOCTH TaK:Ke pasnmudsl. JlanpHelimee paccmoypenne
OYCTOTHOTO POCTPAHCTBA HOPOT GYyIeT OCHOBHIBATHCA HA 9TOM IIOAXOHE.
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IlonHas MOPUCTOCTL mMOPORH XapaKTePHU3YeTca KOd(PPUIUEHTOM IO~
HOH IOPHCTOCTH My, KOTOPHI OpPefcTaBiseT c000I0 OTHOIMMGHHEe CyMMap-
roro obwema Bcex mop V, x ob6vemy mopogs:r V,, 7. e.

Vn
My =——. 14
gy VO ( )
-HManHule 0 Koaduumente moONHOI mopucTocTM HE(TECOAEPIHAILAX
mopos;, HeOOXONMMHEL s XaPaKTePHCTUKN He(PTAHHX 3ajiesKel, OUMeHKA
abCoOJIOTHHIX 3aNacoB He(TH U rasa, a TAIKe /A CPABHEHHS PA3JIMYHEIX

TJaCTOB WJIN YYAaCTKOB OJHOIO M TOrO JKEe ILIACTA.
OTkprITasg DOPHCTOCTL COOTBETCTBEHHO XapaKTepmayerca Hoapdm-

IHeHTOM OTKDHTOH IOPHCTOCTH — OTHOLIEHUEM CYMMAapHOrO 0GBHeMa
OTKPHTHX HOp K 00BeMy o6pasiia ITOpPOIHI:
‘ Von
m, =—=, 15
o = (15)

Hapsangy ¢ momaTuaMu momlHOd M OTKPHITOA mOpHCTOCTH B HeQTAHOR
DpaKTUKe CYIMMecTByeT NOHATIe 3(PPeKTUBHOA IOPUCTOCTH, KOTOPAasA
Xapaxkrepusyercs KoapunueHTOM >PPEeKTUBHOE IOPHCTOCTH.

Iox »dexTrBHON ITOPUCTOCTHI0 HePTEHACHIEHANX ¥ Ia30HACHOIEH-
HHIX II0POJ IOHAMAETCS 005€M IIPOTOTIHAIX 0P, YePe3 KOTOPHIEe BO3MOMKHO
JBIUKEeHNE JKHIKOCTEH M rasoB IPY IPAJMEHTAX JABJIEHHHA, COOTBETCIBY-
0MUX OPEPONHEM YCIOBHAM 1,

Hosdpnuuearom s¢derTuBHON TOPHCTOCTH M, HA3HIBAETCA OTHOIIE-
nue s¢dexrusHoro obvema mop V, mopoxH kK ee obwemy V,

Vs

my = -70- . r (16)

llorarne >QPeRTUBHOE TOPUCTOCTH UCXOIUT 113 HPERION0KEHN, ITO

B IOPORAX B HEKOTOPOH dacTu 00beMa OTEPHTHX HOP IPHU HOPMATIHHEIX
rpaguenTax AaBICHNHS KMIKOCTH WM Ta3 OPAKTHYECKH He ABIKYTCH.
HempoTounsie HOPH COCTABASIOT TYHMKOBBE YIaCTKA COOOIMAIOMMXCS
MesKRY ¢00010 mop um cy6xranmadapHHe HOpH. K cyORanMIIAPHHM OTHO-
car [186] mopmn mmamerpom mensme 0,001 MM, a mops 6oabmero gua-
Merpa oTHOCAT K KaumaiagpuuM. Ilo Ban-Xaiisy maxcuMadpHHIE mome-
pegHsIi pazMep CYOrRanmaapHHX mop paker 0,002 muM miaa rpybroobpas-~
ax mop m 0,0001 MM — n1a meleBUTHHX, YTO CIeAyeT, OYeBHIHO,
caurars Hawmbojiee UPABWIBHHEM, TaK KaK paccrogHwe, HAa KOTODPOM
CKa3HBAeTCA BIMAHNE MOJCKYIAPHHX cui, Hainemmoe [186] maa pas-
JWYHHX BemiecTB, cocrasiger npubausurensno 0,00005 mm. B tamkmx
nopax AeficTBHe MOJEKYIAPHOIO UPUTAMEHNd CTEHOK IPOCTHPAETCHA [0

1 TepmuH «speKTHBHAsT IOPHCTOCTHY DPA3NMYHEIME HCCISIOBATENAMHA TPaK-
Tyerca HeOmEHAaKOBO. OfHE MOHEMANT IOX 3PPEKTHBHOH MOPHCTOCTHI0 OTKDPHITYIO
TOPHCTOCTH, APYTHE — IONE3HYK €MKOCTh KOJJIEKTOPA (PasHOCTH MEKIY OTKPHITOMH
TOPACTOCTHI0 B OGBEMOM OCTATOYHON BOAHI) M T. Ji., BCJAEACTBHAE Yero KOJAIECTBEH-
Hasg XapaKTepUCTAKA [JIS ONHOTO ¥ TOTO ke ofpasma MoskeT ObiTh pasamuHOH. ITo
9TOif npwymEe BcecowsHOe COBelaHHe N0 YHAQHKANUE METOJ0B OMpefejieHHT KOJi-
JIeKTOPCKUX CBOMCTB TOpHHX nopom B 1962 r. [246] pexoMenmoBan0 IPHAMEHATH
B DPaKTHKE H3YYEHHA KOJIEKTOPCKUX CBOIICTB TOPHHIX IOPOJ, TEPMHH (CTATHIECKAs
mone3Had €MROCTh KOJIeKTopay. — Il pum. Ped.
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HX IeHTPa, BCIeCTBHE Uero JKIJHOCTD, 3AMOJTHANAL MOPLl, BCA HAXO-
INTCA IO BIWsAHNEM HPUTKeHNA M HpPH HaGMI0gaoHiXcsa B eCTeCTBe-
HBIX YCJHOBUAX IepelaflaX HaBICHUA IePeMemarbcs He MoeT. Tari
o6pa3oM, 3¢deRTHBHAA MOPHUCTOCTH XAPAKTEPU3YeT OCODEHHOCTH CTPOE-
HIISI FOPHHX HOPOA.

Nnoraa mop s(P¢@eKTHBHOH IOPUCTOCTHIO nopo/:( MOHHMAT 00DBeM
op, 3aHATH Hedrhio WA razom [251]. Ho merxo morasats, 4ro rakoe
TOJKOBAHNE BO MHOTUX OTHOIIEHWAX JIHIIEHO (U3NTECKOT0 M MpaKTHde-
cxoro cmuicaa. leqo B ToM, uTo morpe6eHHAsA Boja B KOJNJIEKTOPaX HeTI
UM rasa MOKeT HaXOAHTHCH B KANMILI;PHO-CBA3AHHOM U .-B CBOOOIHOM
cocroaHNAX. JIpu 9TOM OHA MOKeT 3aIOJHATH KaKk HEOPOTOTHYIO YACTh,
TaK B HEKOTOPYIO JOJI0 OPOTOYHOK HwacTu mop. Hapapy ¢ atuMm morpe-
GeHHast BOa MOJKeT 3aHHMATh TAKKe TOIBKO HEKOTOPYIO YacTh Headdek-
THBHOTO 06BeMa mop. CrexoBarensHo, 00beM HedTH WL rasa B IMOPOXe
MOEKeT OBITH MeHbIle HIX 0oJbIne 3pdeKTUBHOTO 06beMa MOP HAH MOKET
paBHATECA eMy. l[losroMy oTOKEeCTBAATE »(PYEeRTUBHYI0 NOPHCTOCTH
¢ HeTerazoHACHINEHHOCTHI0 MTOPON, CTPOTO IOBOPsS, HET OCHOBAHIIA.
Kpome Toro, o6veM mop, 3aHATHA He(THLIO WIH Ia3oM B HOPOAE, RAK
H3BECTHO, OHpefieligeTcs JOCTATOYHO YUeTKO KoahdurueHTaMu HedTe-
HACHHIeHHOCTY M rasoHackmennocti, VleXons na oToro yrasannoe npej-
craBienne 00 sdderTmBHON mopmcroctit [251] BHOCHT JmIL Heompene-
JeHBOCTH U JBYCMEICICHHOCTh KAaK B oupefenenue shPerTHBHON mopuc-
TOCTH, TAK M B OOpefielieHnd HACHIIEHHOCTEH mMopoj He(Th0 H FasoM.

Ecaxt B mopojax mMMeIOTCA JBYX- WIM TPex(asHble CHCTEMBI, AJs UX
XapaKTePUCTHKY TpHMeHseTcs ellle MOHATHE NHHAMHYECKas TOPHCTOCTD,
KOTODasi OTOKAECTBIACTCA C ABIKYMHMCA B HUX OOBEMOM Ias3oB HIH
muprocred. CoriacHO 9TOMY OIpejielIeHUI0 NMHAMHYECKAsA MOPHCTOCTH
Bcerja MeHbIne 5PQeKTUBHON, TaK KaK I3 Hee HCRIKYAeTCA HEKOTODas
9acTh B(i)(beRTHBHOI‘O o0beMa IOp BCJAENCTRUe HENOABUIKHOCTE B Hell
ra3oB ¥ JKUJKOCTOH WH3-3a HPOABIEHMs I0BEPXHOCTHO-MOJEKYJIAPHEIX
cui. Taxkum o6paszoM, IUHAMHIECKAA HMOPHCTOCTL, B OTININE OT MOJHOMR,
OTKPHITO# B 9Q(eKTUBHOR, XapaKTePH3yeT He TOALKO MOPOAY, HO it Hu-
3UKO-XUMHIECKNe CBoHCTRA HACHIMAMUX ee TasoB X JRUIROCTe.
ITosTomMy oHa 3aBWCHT He TOJLKO OT CBOHCTB HOPONH, HO TaKie U OT
CBOHCTB ra30B H JKUJKOCTEH.

JuHaMndeckass MOPHCTOCTh XapaKTepHUayercs Ko3(QQHUIHEHTOM IIHA-
MIYeCKO#l IOPHCTOCTH, IO KOTOPHIM IOHUMaeTCs OTHOMerRne obbema Vy
JBMKYMeiica B mopome RmakoctTw K o0wsemy V, moOpOmBL:

Va
my = 17

Onpenenenne p[UHAMHYECKON DOPHCTOCTH MPEACTABIAeT IHHTepeC
B TOM OTHOIIGHHU, 9TO ¢e BeJIUYNHA A0 M3BECTHOM CTeIeHN MOKeT Xapak-
TEPU30BATH W3BJIEKAaeMble 3amack HedTH OpuW BHTeCHEHWH ee BOJOM.

HNCXOMHBIE MOJOKEHVA OHPEREJEHUA MOPHCTOCTH

Ecnn o6beM MuHepalbHON wacTi 06pasiia mopogsl 0003HATINTE depes
Vi, To BHpaskeHme (14) umpumer cleZyOmmil BuA:

My =1—22 (18)

o
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Bripasus o6mem V, u o6beM mopogst V, COOTBETCTBEHHO 4epes HX
Macey W INIOTHOCTD Dy I p,, MOYKHO IpefcTaBurh gopmyry (18) rak:
my =1 — _‘93-0; (19)
rae Q¢ — HJIOTHOCTH HOPOAH; O, — WJIOTHOCTH €¢ MAHEPAIBHON TacTH.
Na dopmyn (14), (18) u (19) BumHO, Y10 KOd(PUIMEHT HOTHON I10-
PHCTOCTH MOPOIBI MOKHO OIIPeNeNINTh, e€Ciu M3BecTHH 00beM oOpaszma
u 00beM cofiepRAIIUXCA B HeM HOp uin o6bem ofpasma n 06beM TBepaoi
(ase, WIN IMIOTHOCTH LOPOAH M CIAralomux ee WacTHIL.

Tarnm 06paszoM, KaKOBEL 6B HU OHIN DOPOAH (IECYAHUKH, H3BECT-
HAKN, TJINHB WIN JOJIOMHTH), BCe CHOCOOH OIpemelieHMs HOOJHOM Immo-
PUCTOCTH B KOHEYHOM WMTOTe CBOJATCA K Ompefe/eHHI0 00beMa HX IIOP
i o0beMa cIAaTaloIfHX MX YaCTHII.

OgHAKO 2TO OTHOCHTCA TOJBKO K ONPEENeHHI0 IOIHOH MOPUCTOCTH
ropuuix nopox. Huasa mogcuera ke, Hampumep, >PPeKTUBHON W THHAME-
9eCKO# IMOPUCTOCTH MPUTO/HEL TOAbKO BEpasmenus (16) u (17). las mo-
JY4YeHHA ATHX IIaPaMeTPOB HeoGXOTMMO M3MepPUTh 00heM WCCIEAYeMOro
ofpasma U onmpeseuTh B OMHOM ciaydae ddPexTuBHbIA 06beM IOP, B IPY-
roM — 00beM ABUKYIeiicsa B mopofe Kugkocru. [loaToMy B gajipHEHIIEM
onpefeleHne Pas3IMIHBIX KOIPPUITHCHTOB MOPUCTOCTH HEPTAHOrO M ra-
30BOT0 IIacta OyAeT CBeAeHO K PasmedbHOMY ONPEAeleHNI0 00beMma
uccrenyemoro obpasia, obbemMa mop m o6beMa 4aCTHI[, COCTABIAIOHINX
IOPORY. 3ech Ke TOJbKO YKajKeM, UT0 BHGOP cmocoba ompemesieHUs
3aBHICHT INIABHHIM 06Pa3oM OT OUpelersieMoro KoaQQuiuHeHTa HoPuCcTOCTH
(mommoi, oTKRpHITOH, >PPeRTHBHON W [AUHAMHYECKOH) M OT CTEeleHH
CIIeMeHTHPOBAHHOCTH HccaenyeMoro obpasma mopogel. OUeBugHO, HE BCe
cnocoGH MOTYT OHTL B PaBHOM CTENEHN YCIENIHO MPUMEHEHH K CHJIBHO
CIeMeHTHPOBAHHEIM, CIa00CHeMEeHTHPOBAHHBIM ¥ CHIOYIAM IIOPOAaM.

OTMeTHM, YTO BHICOKAS CTEIIeHDL TOYHOCTH OmpefeieHUs KodPHIjHeH-
TOB LOPHCTOCTH HeTeCONepP;KANNX IMOPOJ He CTONh Heo0XomHMa, Kak
3TO MOKeT moKasaThca ¢ mepBoro Barasama. Hedrecomepskamme mOopombl
CHIBHO PAa3JMYAIOTCA IO IOPUCTOCTH HE TOIHKO B PABHEIX TACTAX OJHOTO
W TOTO jKe IJIacTa, HO W B IpefeliaX OTAeIbHOro He(oJsmoro odpasima.
ITosTomMy mammydmee IpefcTaBIeHNe O IHOPUCTOCTH HJIACTA MOMKET OBITH
JIOJIYIeHO LPH HPOBEJEHNH HECKOJILKUX JOCTATOUHO TOUHEIX OLpefele-
HAR, 4 He IpW BHIOOIHOHHN KAKOTO-TO OZHOTO, XO0TaA OB U ¢ §0JBIION
TOYHOCTbI0. OOGHYHO PA3HHUIA B Pes3yAbTaTaX OmpeaeleHNA IOPHCTOCTH
He mpessmaer 1%.

Uccnenosarua B. @. PemMBeBa mo onmpefieleHUI0 HOPUCTOCTH cHAYANA
menoro o6pasia MOPOJIEI, 4 34TeM OTKOJOTHIX OT HEro 4acreil IoKasauil,
910 W0 14 ompepeneHUAM PACXORICHHE MEKAY 3HAUEHHAMH IOPICTOCTH
OTKONOTHIX gyacred ob6pasia coctasuio (0,87%. Pasunna, mpeBnmanmas
npubausureasuo 1%, Momer ObiTh CclIeACTBHeM HEOJHOPOXHOCTH CAMUX
nopon.

OBIINE NPEICTABJEHUNSA O KABEPHO3HOCTH IIOPOJ

Tlo amamxornm c OOPUCTOCTLI0O KABEPHO3HOCTH TOPHHIX ITOPOL BKJIIO-
YaeT MYCTOTH, KOTOpHIE II0 HEeKOTOPBAIM (IJH.?,H‘IGGRI/IM 0CO0CHHOCTAM
OTHOCATCA K THIOY KaBepH. I{aBepHOSHOCTB Topo[ XapaKTepHusyerca
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K03 EIEEETOM KABEPHOSHOCTH M, IPENCTABJSIONHUM €060l OoTHODIe-
HOe cYMMapHOTO 00beMa BceX KaBepH V., K o6beMy mopoast V,, T. e.

_ Y

my Vo’

(20)
HI1I

VO'_‘VM VM
me= Lo e g 2x, (21)

rae Vy — 00BeM MHHEPAJBHOE YACTH IIOP O H.

Ecnu o6vemer V,, 1 V, BHPasuTh COOTBETCTBEHHO UepPe3 IMIOTHOCTH
MHHEPAJXBbHOX WACTH HOPOLHL Py M| LOPOAEL P,, To dopuyry (21)
MOKHO TPEeACTaBUTL TaK:

me=1—Le (22)

Unave roBopa, dgopmyrna (22) umeer TOT Ke BHE H CYIRHOCTH, 9UTO
u ¢opmyia (19) pns ompenesneHns ko3(QPUIMEHTa TOJIHON MOPUCTOCTH.
Taxum 06pasoM, eciin mOpPoga NEeTUKOM KaBepPHO3HAsA, TO NJlA BHYNCTE-
HUs K03pQUTINeHATa KaBePHOSHOCTH M, , KAK U B cIydae BEHAUCICHHA TTOJI-
HOH MOPHCTOCTH, HEOOXOMUMO OIpee/ieHe WIOTHOCTEH TOPOAEL W MUHe-
PajapHOr0 BeIdecTBA.

Ecnmu B mopone mMmeroTcs ¥ HODH U KaBePHH, T. €. €CIH TOPOAa
OOPUCTO-KABEPHOBHAS WJIH KaBepHO3HO-OpHeTas, To ¢opmyna (21)
OpuMer CAeAYIOMHA BHI:

. Vim
my = 1 — Ve ’ (23)

rae Voy — 00beM MEHEDAJBLHOTO BeIIECTBA BMeCTe C mMOPaMMi, PABHHIA

JacTHOMY OT HeleHHs Macchl o6pasnma P, Ha OJIOTHOCTH IOPHCTOR 9acTH

nopoast pn; V, — oGmem obpasma KaBepPHO3HO-NOPHCTOH HOpOXH, paB-

HEI 9acTHOMY OT HeJleHHss MaccH ofpasma P, Ha ero IIOTHOCTH .
CrnemoBaTelbHO, 10 aHAJOrumu ¢ (22) OyHeM WMeTh:

mK=1|—2—“. (24)

IT0 3HATUT, UTO AJIA ompefelieHVNA Kod(pduImeHTA KABEPHOZHOCTH
ofpasma DOPHCTO-KABePHO3HOM HOPOAE HeOGXOMMMO 3HATH ILIOTHOCTH
BTOH HMOPORH Py M IVIOTHOCTH HODMCTOH IacTH MATPHINL 0.

O6bem Vi B Qopmyane (23) MOKEO pacaaennth HA 00beM mop Vi nHA
o0beM MHHEPAJIBHOTO BemecTBAa B mccaenyemom ofpasime V. Tornma
gopmyna (23) 6ymer uMeTh BUA:

mK=1_I‘j:—IV;;. (25)

3pecy orHOmenme V,/V, xapakrepusyer TODPHCTYI0 9acTh IOPOMSE
¥ nmpeacraBifer co6o Ko3(@UIMeHRT HONHOH HmopHcTocTH My, (OTHOIIe-
Hue obbema TBepHOl gasw Vy, k 06BeMy o6pasma V, MOKHO IpejCTaBUTh
KaK OTHONEHHe ILIOTHOCTH KaBepPHO3HO-MOPHCTOro ofpasma p, K IIOT-
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HOCTH BellecTBA TBepHoil ¢asw o Mcxomsa ms aroro, dopmyny (25)
MOKHO HPENCTABUTH TaK:

'mK=1—mn———%, (26)
nian .
me-+my= —% . (27)

OTcropa caemyer, 4T0 K03QQPUIMEHT KaBEePHO3HOCTH, OIpEe/IseMbIi
dopmynoii (24), XxapaKTepusyeT YacTh €MKOCTH IIOPUCTO-KaBePHO3HOTO
obpasia mOPoAH, a BTOpas 4acTh €6, COCTARIAIINAS HOPH, XapaKTepu-
3yercsa KoaddunueaToM nopucroct. TakuMm o6pasoM, M0IAb3YACH GopMy-
Jamu (24) m (27), MOKHO OIEHHTH €MKOCTh IOP M KaBepH B HOPOJe pas-
JIeIBHO M COBMECTHO.

CIIOCOBBI OIPEJEJEHHUA OB BEMA OBPA3OA
COEMEHTHPOBAHHBIX IIOPOJ

Ina onpegenenns o6beMa 00pasija HCCIHOTYOMON HOPOMBL MOKET GHTH
IpUMEHeHO YeTHPe OCHOBHHIX cmocofa.

Onue 13 HUX OCHOBAH HA M3MEPEHUH NpUpalmeHua 06beMa MUTKOCTH,
B KOTOPYIO IOTrpy:Kalor obpaser; nopopsl {cnocob BrrecHenus). Ilpu atom
JKUIKOCTh He FOJIKHA HPOHHKATHL B HOPH o0pasiua. B kadecrBe Takoi
SKUNKOCTH UPUMEHACTCH PTYTh.

Bce cymecTBylomye pasHOBHIHOCTII 3TOTO Croco0a IIPHMEHIMEL
TOJBKO K CHIBHO CIEMEHTHPOBAHHEIM 00PasiaM 1 HeIPUMEeHEMEL K caabo-
CIEeMeHTHPOBAHHKM, TaK KAK OT HOCIeJHUX IPH IOTPYHEHHH B PTYTh
MOTYT OTIAZATh 3€PHA, BCIEJCTBHEe Yero BO3MOKHEL CYIMeEeCTBeHHEe
IOrpeIIHOCTA B OHPeJeJeHNN NOpUCTOCTH. Jipyroifl HeJOCTATOK 9TOroO
cuocofa — HEBO3MOSKHOCTL W3-3a HEIMPO3PAYHOCTH PTYTH OOHADPY:RUTH
mpucrasiine K 00pasIy nysHpbKE Bosnyxa. Kpome toro, 8 maGoparop-
HBIX HCCAENOBAHWAX BooOme clexyer mu3beraTh HPUMEHEHUS PTYTH
BBHIY €€ TOKCHIHOCTH.

HanGonee pacmpocTpameHHbiil Cmocod — HaCHINeHIe 06pasna K-
KOCTBIO M TOrPY’KeHNe B TY jKe JRUIKOCTH — N3MepeH¥Me BHTeCHeHHOIO
o6sema. IIpu sToM cmocobe ofpasel] moi:Ked OBITH CHAYaJIa HACTOJIBKO
HACHIIEH KUAKOCTHI0, ITO0H OPH H3MePeHWH OHA He IPOHUKATA B ero
nopri. Cmocof HachHINeHWs W3BecTeH B JBYX BapuaHTax: a) obpasern,
HACHIMEHHEH RUNAKOCThI0 (OORYHO KEePOCHHOM), HOIPY:HAalOT B Ty 3Ke
ARUTKOCTH; PA3HOCTh OTCYETOB 00'BbEMA IO YPOBHIO JKUIKOCTH 0 M NOCIE
morpyskenus ofpasna cocraBiser ero o6meM; 6) obpasen, HACHIIEHHHIA
MUIKOCTHIO, B3BEIIUBAIOT B BO3MYXe U B TOH Ke JKUJKOCTH; TACTHOE OT .
AejeHNsA PA3HOCTH MAacC HA MIOTHOCTH RWIKOCTH IPEJCTaBIsAeT 00beM
obpasma.

Tlo cpaBmenuio co cmocoGOM BHITECHEHHS PTYTH HTOT cumocob Tpebyer
HECKOIBKO GOJIBIIE BPEMeHH, HO 00Ja7aeT TeM IPerMYIIecTBOM, UTO
03BOJIAET BUAETH OY3HPBKH BO3AYXa HA IMOBePXHOCTH 00pasla 1 yaa-
AaTh mX, 6aaromapsa 4eMy MokeT OBITH IPHMeHEH K ¢IaboCHeMeHTHPO-
BAHHHM 00pasmaM. I10T crocobd — eIWHCTBOHHHIA TPUTONHHIH 1151 ompe-
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JIleIOHUA TOPHCTOCTH MAJNEeHBKAX KYCOYKOB TOPOAH HeOPaBHIAbHOMK
$opmet.

Crenyomunit cmocol ompenenenus o6bema ofpasma OCHOBAH Ha
MOKPEITHH €ro HeIPOHHIAeMON IJad KAKOH-1uGo RuaKocTH 060I0YKOM
-} TOTPYKEHHMH ero 3aTeM B 3Ty KHUAKOCTH (CI0co6 mapadumHm3aium).
OGpasen MOKPHBAIOT BEChMa TOHKUM CJIOeM HapaduHa, a 3aTeM U0 Pas-
HOCTH Macchl ofpasia J0 M Iocie napaduEU3AMUY ¥ IIOTHOCTH Hapa-
¢unna ompemenaior o6seM napadunoBoi obomouxm. [fo BerwawHe Maccs
nmapapuHIPOBAHHOTO 00pa3ma B BO37yXe W B BOAe M HO NIOTHOCTH BOMNE
BHYUCIAT 00HEeM BEITECHEHHOR :

~
BojgH. Bhramraz ms mero obmem & .
mapadumoBO# 0GoMOUKH, ompe- I v
neianT o6seM obpasma. Ilokpsl- -+ § 2p o
BaTh o6paser napaguaoM clegyer 3 K

© L)

¢ GONBINOf TIMATENHHOCTHIO, HE & o

IS .
JONyCKasA HPOHUKHOBEHNA pac- & =
IUIABICHHOTO IapaguHa B TMOPH oo
ob6pasma u o0pasoBaHmA B mapa- & 0 o

L)
(¢¥He NmMY3HPHKOB N TPEMNH,. Z o

dror cmocoG ompepeleHus ,.."
obbeMa ofpasma cumraercsa Ham- S K
Gosee TOYHEIM, ONHAKO OH He
fonee ToOUeH, UeM mpemHAymImd. 3
o )
I0. C. MeapankoBoit OB mo- S
g 10 20

crpoern rpadux (puc. 5) mo pe-
3yILTATAM OIpefeleHus 00bemMa
06pasmoB mopox MerogoM mapa- Pme. 5. Ipagux obnemos ofpasma, Haii-
¢UHAN3AIMKM M MeTOA0M HACHIEe- NEHHHX PasHHMH CHOCOGaMH
HuA (BapuanT «G»). Ha ocm op-
guHAT OBUIN OTJIOMKeHbl 00BeMH 06pasmoR, OIpefeleHHbe MeTOLOM -
pagummzanu, a Ha ocu abemmec — MeTofoM Hackmenua. MWs pi-
CYHKA BUJHO, IT0 Pe3yIBTATH OmpejeleHnsa 00beM0oB 000uMII MeTOgaMu
IosaTCA HA IPAMYI0, OPOXOAAOLYI0 dYepes HA4alo KOODAUHAT MO,
yraoM 45°, T.e. AAT OPaKTHIECKH COBUAJAIOMNE Pe3yJbTaTHL.
Bonpmoii megocraror MeTopa mapaduMHN3aDUNA — 3HAYHTEJIbHEE 3a-
TpaTH BpeMeHN Ha mamepeHus. Ho BMecTe ¢ TeM 0H HesaMeHUM IpH ONpe-
neJeHEAN 06'beMa PHXIAHX HOPOJ, PaspymaloluXcs IPH 9KCTPaTH POBAHAA
UM IPU HACHIIEHUW JKUJTKOCTBIO, & TaKiKe IIPU COePIKaHMU B MOPOKAX
BHCOKOMUHEPAJIN3OBAHHNX Bof. [lelo B TOM, 4TO IOCiIe DECTParApoBa-
HEF W CYIIKH 06pAasI[oB LHOPOJ B HUX OCTAIOTCA COIH, COMePHAaBIIMECH
B morpeGeHHO Bofie, KOTOPEe YMEHBINAOT 06beM 0P U BIMAKT HA TOY-
HOCTH OIpefeieHNs IUIOTHOCTH HODOAEL W MUHEPAIbHOTO BeIIecTBa.
IlosroMy, Korjja BO3HHKAeT HEOOXOZMMOCTH B OIPeACIeHHH INIOTHOCTH
TIOPOZEI B MAHEDAJLHOTO BEeIeCTBa, 065eM 06pasma OLUPefeIa0T MeTo0M
napaduHEzANUN W TONYTHO HAXONAT COAepKaHMe XJIOPHMOB B HODOJe
IIA BHECCHMS COOTBeTCTBYIOINVX HONPABOK HA MHHEPATHIAMUIO,
YerBepTHii cmoco6 ompesnereHns o6beMa 06paslia IOPOALL COCTOUT
B NBMEPCHWH er0 reoMeTPWYSCKUX pasMePOB H BHIMCIeHHM o0beMa.
EcrecTBemmo, 9To 3TOT cHoco0 TPHEMEHUM JAWINh K 00pasmaM IPOCTOH

37

Obbers adpaua (memod Harsiuenus ),cm°



Treomerpmieckoll ¢opmer (ry6, mquamezap). IIpH onpeneilennn npoHMIae-
MOCTH TOPOJ OGBIYHO W3 KepPHA BEITAYMBAIOT OOpasI(hl IMINHAPHIECKOH
mI Ky6udecko#l ¢opmei, m B 3THX CAYTIaAX o0BeM o6pasna MOIKHO
BHIYNCHATL, HM3MEpPHB ero JIuHediuble pasmepsl. Toumocrs mociaemgHero
ciiocoba HMKe, YeM IpeabIyIIero.

Bee ommcamnble Beime cmocOGB LIPHUTOAHBE TOJBKO K KOJIEKTOPAM
noposoro tana. Chokuee oupefeduTh o6beM 06pPasioB KaBePHO3ZHLIX
1 KaBePHORHO-TIOPUCTHIX LOPOA. MeTon HACHIIEHUs B 3TOM CJydYae He-
OPHMEHNM, TAK KAK KepPOCHH WJIH BOJAA B KaBePHAX HE y/epIKHBAITCH;
MeTon mapapUHU3AOWE Tak:Ke HeNPUMeHMM; Napa@uH 3amoliHAeT Ka-
BepuH. ClleoBaTEIbHO, B TOM U JPYIOM CIYUaAX HEH30eHHL CYMeCTReH-
HEEe HorpemsnocTn. MHorga mis sTHX MOpoI MoKeT OBITL HCHOJB30BaH
geTBepThii cmoco®. Korga Takas BOSMOMKHOCTD HCKIIOYEHA, TPECTAB-
JAeTCH TelecoO0PA3HEIM HCIOIb30BATH OPUHIHI METORa DapaduHuza-
LM1E, 3aMeHHB OOJIMIOBKY 00pasna mapaduHOM HA HOKPHITHE €ro XJ0p-
BUHHJIOBOW WM30JANMOHHON JeHTOH MIN KaJbKOH ¢ mocaemyromell mapa-
duHnzaupeir [139]. '

Takum oGpasoM, Bce paceMOTpeHHEE 3[eCh CIOCOGEL OmpeseJeHMNs:
o0beMa ofpasia mOpOAHl, 3a HCKJIKNYeHNeM IIePBOr0, OCHOBAHHOIO HA
IPIMEHEeHNIT PTYTI, MOMKHO PEeKOMEHAOBATH [JsA HPAKTHICCKOTO HCIIONB-
30BaHUA. '

CIIOCOBLI  ONPEJEJIEHUA OBBEMA IIOP OBPA3SIOA IIOPO/BI

Onpepeserne 06beMa HOpP TOPHBIX HOPOK CBOJUTCA K JBYM CHOCO0AM.

IlepBwiit u3 HUX OCHOBaH Ha CPAaBHEHMM MACCH 00pasia [0 W mocie
HachIenus ero sRuprocreio. Cyxo#l ofpasel] IOPOAL B3BEMUBAIOT,
TINATeNbHO HACHIAKIT RUTKOCTHIO IO BAKYYMOM U CHOBA B3BEIIHMBAIOT.
YacrHoe OT HelleHHA PA3HOCTH NOJYYOHHHIX MAcCC HA TJAOTHOCTH M-
KOCTH PaBHO 06BeMY TOP, 3aIOIHEHHHX KHLKOCTbIO. B kavecrse mwmp-
KocTH OOBIYHO HPUMEHAIT KEPOCHH.

Hcxona w3 W3J0KEHHHX BHIIe NOOHATHH 0 DOXHONW, OTKPHITOH,
3@ eKTNBHON 1 AUHAMUYECKOH HOPICTOCTH JIETKO 3aMETHTH, 4TO HTOT
¢10co6 IPUMERUM TOJIBKO JUIA ONpeleleHHsa 005eMa OTKPHTHX 0P I AJsA
ompefeleHng MOJHOro 00beMa HOP, €CIN ecTh YBEPEeHHOCTh, YTO A
aHHOTO THUIIAa HOPON OTKPHTAA M IOJHAA NOPUCTOCTH coBmanawT. Ilomo6-
HHI ciydaii coBOafeHMs WIIIOCTpupyerca pHe. 6 1 7, Ha KOTOPHIX
HpUBeIeHH rpadiEy 3aBUCHMOCTH KO3(PUIINEHTA IOJHON I0PUCTOCTH OT
nxoTaOoCcTH mOpof [147] mo mammmiM uccaemoBamuit B. A. SunnGepmana
u B. H. KpecropaukoBa (Ha puc. 6 mo pesyabraraM HCCHe[OBaHNH
MeToMoM mapaduHAZANHH, & HA PHC. 7 — MeTO{OM Hachmenua). B o6onx
cay49agx MIOTHOCTH IMOPOANI, OTBEYAioIfad HYJIEeBOH IMOPHCTOCTH, PaBHA
2,68 r/em3.

VooMmuBaromuecs HHOTHA B Juteparype [43, 159, 251] pacxoxmenns
B pesylbTarax ONpefeeHNA IOJIHOH IIOPICTOCTH NEeCIaHNKOB MeTOHaMu
napaguHM3ANUA I HACHIEHNs MOTYT OHThH CIEJCTBUEM He TOJIBKO TOTO,
YT0 HMeIOTCH M30JUPOBAHHEIE MYCTOTH, HO ¥ HENPABIIBHON NOCTAHOBKIL
HKCIMepUMEHTA: HEJOCTATOYHEIMEA BAKYYMIPOBAHNEM M IOCJeAYIOMAM
HacHIMeHNeM NcclegyeMoro ofpasua mopopbt KepocuHoMm. BepoATHOCTH
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3TOTO 0COOEHHO BeJNKa IIPH MaXOH HOpUCTOCTH opoA. IlpenBapuTennroe
BARYYMUPOBaHMEe He YCTpaHAeT HOJHOCTHI0 KAUILIIAPHBE CHIH B IPO-
Ilecce HacHIeHUd IODP KUAKOCTHIO, TAK KaK TPaHUIA pasmesia MemRIy
HacHINAKDIe# KUIKOCTHI0 M ee MApPOM He Ilcdesaer., KammiaiaspHble ke
CHJIBI B MUKDPOHEeOJHOPOJHOM IOopuCTOR cpefie Bcerga MOTYT OBITH IPUUN-
HOI HeNOJHOr0 HACHIIEHHs ee JKIIKOCTHI0 BCAECTBIE YIMEMJIGHHS IIY-
3EIDHKOB TraszoBoif ¢asel B HexoTopHx uopax. llosromy oupenmenenmue
eMKOCTH II0D, cOoOBIIAalINXCA ¢ IMOBEPXHOCTHI0 00pasna IOPOALI, MeTo-
JIOM HacCHIOIEHUs CONPSEHO BO MHOIHX CJAYy9asAX € U3BECTHEHIMM TPYH-
HocTaMu. Herarnm ckasath, 970 0GCTOATENIHCTBO BAKHO NMETH B BUAY
¥ IOPH HCCHEeJOBAHUAX QIIBTPANUY JRUMKOCTeH B MOPHCTOHR cpeie o npwH
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Prc. 6. Tpadmx szapmEcoMocTH koad- Pme. 7. Tpadme 3aBHcEMOCTH KO3apdm-
¢uanmeHTa TOJHOH MOPHECTOCTH OT mA0- IMEHTa NOJHOH HOPHCTOCTH OT IIOTHOCTH
THOCTH TOPOJ, (METOR mMapadRHA3aNUH) IOPOANl (MeroJ HACHINEHH)

W3YYeHUH CKUMAeMOCTH TODHEIX mopoj. 3abBeHHe 3TOr0 06CTOATENb-
CTBa MOKET IPUBECTH K ONIMOOYHEIM BeBOXAM. B cmay sToro mpw ompe-
medenuH ofbeMa Jaje OTKPHITHX HOP B MOPOJaX CIOCOGOM HACHEEHUS
Tpebyerca cobiaiofarh ocobyio TmareldbHOCTh. Hepegko pis storo He-
ofxommMa ammapaTypa BEHICOKOIO [AaBJEHHS, IMO3BOJAIONIAA IPOBOAHTH
HacHIIeHne 06pasnoB mopox pryreio mpu masieHma mgo 1000 kre/cm?.

Bropoii comocob ompejienienns oGpeMa IOP OCHOBAH HA OUPEeICHHH
ofbeMa Trasa, KOTOPHIA W3BJIEKAaeTCAd M3 LHOP MOpoakl B mpubope npw
NOHWKeHHN faBJeHud Ha oOpasenm (IyTeM HOHWKEHWUA YPOBHH pPTYTH).
B npurnume peus B JAHHOM CJIy9ae, KaK H B IPeRNIYIEEM, MOMKeT HATIH
aummp 06 onpemenenun 06beMa OTKPBHITHX IIOp H, CJIefOBAaTelIBHO, 06
ompefie/ieHHA OTKPHTOX HOPHCTOCTH M HOJHOR HOPHCTOCTH, KOTZA OHA
COBITAZIaeT ¢ OTKPHTON. JTOMY CIOCO0Y HpHCYIIH BCe OTMeYeHHEE paHee
HeJOCTATKH, CBA3aHHbIE ¢ mpuMeHeHmeM pryru. Kpome Toro, sjecs
Hen36eKAL CHCTeMaTH4eCKye OMUOKY, BH3BAHHEE TeM, 9TO IPH HU3BIe-
YeHH! He Bech raz BHXOLWUT U3 IOP.

B cBasu ¢ HM3JI0KeHHHIM ompefeieHue o6beMa MOP A OHMEHKH HOJ-
Ho¥ mopucrocTH Ieiecoo6pasHO CBOAUTH K OHpeleleHHIO ofbema o06-
Pasma H YacTHI], CAATAONINX TOPOLY, 2 CHOCO0 HACHINEHWA B M3JI0MKeH-
HOM BHJE MCIOJh30BATh TOJBKO [JA OLUEGHKH OTKPHTOR IIOPHCTOCTH.

IIpu omenke sdPeTHBHON U JTHHAMHUIECKOH IOPHCTOCTH cHOCo0
HACHINeHHA g onpegelenud oO0beMa mop MoykeT OHTH NCHOIB30BAH
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B caxexytomeM Blje. Ilisa HaxoEAeHNA 5PQeKTHBHON HOPHCTOCTH IIOCTE
TOIATENbHOT0 HACHINEHUsi 00pasia mOPORE KePOCHHOM INOJ| BAKYYMOM
HOABHsKHAA YacTh KEPOCHHA IOIKHA OHTH yphaleHa n3 ofpasma Ha
RaOuWIIApHOHE ycranoBre. llyTeM pelenusa pasHOCTH MEXKAY peayabra-
TaMW B3BEIIMBaHUA 06pasiia 7O Ii MOCHe BLITECHEHHS 13 HEro KepocHHa
Ha IIOTHOCTB HOCJHeJHeTro HaxonuM o6beM sPdekTuBHBEX mop. O6beMoM
ILIEHKII KePOcilHA Ha TOBEePXHOCTH YacTiI[ MOKHO IIpeHeOpeds.

Jids OmeHKU JAHHAMIYECKOH MOPHCTOCTH IOpPOJ B €CTeCTBEHHBIX
YCIOBUAX ICHOJB3YETCSA HEeIKCTPArNpPOBAHHBIH, XOPONIO B3aKOHCEPBH-
poBaHHBI 006paser; RepHA, KOTOPHIH HPORYBAIT BO3AYXOM HIH a30TOM
JJis YAaJdeHus U3 Hero HOOBUAKHON JacTH KUIKOCTH, 4 3aTeM B3BEIINBAIOT
I HACHIIAIOT IIOJ BaRYYMOM KepoctuHom. O6nem uop BEIUICIAIOT TaK e,
KaK B OpeABnymeM cjydae.

CIOCOBbI ONPEAEIEHUA OBHLEMA TBEPJOU ®A3bIt
B IIOPOJE

Hasa onpenedeniis o6beMa TRepaoil $asm MOPOIH TarkKe CYMECTBYET
HECROJBKO cmoco0oB. OnuH 13 HHX — 06BHeMOMETPHIECKHH — OCHOBaH
Ha HCUHOAb30BaHNN 3aroua Boitna—Mapnorra. IlposrcrparmpoBanHbIA
¥ BRICYHI@HHEI 06 paselr 0 POJHL IOMEMIAIOT B KaMepy U3BeCTHOTo o0beMa,
mocie 49ero B cucreMe mpubopa mamenmor obbvem raza [34] wanm pmamae-
are [41] w 0o moIy4eHHBIM [AHHBIM [TOJCYUTHIBAIOT 00BEM YACTHUIL.
Huas sToro cmocoba oupepenenuns o6beMa TBePHOil (a3l MOPOAEL Tpe-
6yeTca CpaBHUTENLHO CJIOMKHAS anOaparypa, IIODTOMY WM IIOUTH He
[ONB3YIOTCA.

Uliporoe npumenenie uyeeT cuocob, OCHOBAHHBIN Ha pasMelsIeHUH
ofpasna u mocieyomeM H3MepeHnn 00’beMa COCTABIAIIIUX €ro TacTHI,
nnxkHOMeTpoM. Ilpm »ToM cmocofe MOIB3YIOTCA TaKKe IIOPO3UMETPOM.
Cyxwme 3epHA HJIM TOPOIIOK TOMEMIAIOT B IPAYHPOBAHHKEIA ITOPO3UMETD
W H3MePAIT KaKyeecs yBeludenne ofbeMa JHAKOCTH, paBHOe 00beMy
3epeH. JTOT Cmoco6 OUeHb MPOCT, 3aHAMaeT MaJ0 BPEMEHH ¥ [aeT Z0CTa-
TOYHO TOYHEE PE3YIAbLTATHL.

Hepenko ob6wvem gacTHIl TOPOAH OmpefeidioT o Macce obGpasma
1 mjaotHOCTH MuHepaXa. OupejeleHne 00beMa YACTHI, MOPOAEH B 3TOM
cIydae CBOAUTCA K OJHOMY BaBemuBaHuI0 00pasna. boasmuncTBo Hedre-
COleP:KAMMX HOPOJ, COCTONT NIPEMMYIeCTBeHHO M3 KBapia, HIAOTHOCTh
KOTOPOTO MOKHO IPHHATH paBHoil B cpepuem 2,68 r/cyd. Ilpn ncmoaszo-
BaHUH 5T0H BeAWUWHHE abcoaioTHaa ommbKa He mpesbimaer 2% .

ONPENEJEHHE IIOJHON MOPHCTOCTU
CIOEMEHTHPOBAHHBIX HOPOJ

Cymecreyomue croco6s ompefeleHnsa TOPHCTOCTH TOPHHIX HOPOJ,
9pes3BHUaiian0 pasHoo6pasau. Bee oHUM OCHOBAHH HA OIpPeUeJleHHHM 06Be-
MoB ofpasma, WOp M dYacTHIl, ciarapmux mopoxy. Ilostomy BEGOp

1 Flog TBepnoi $a30d WOPOAH B NAHHOM CIyYae IIOHMMAIOTCA JACTHIE IOPOMIEL
U CONTH, PACTBOPEHHE® B BOJe KOPHOB, BHOALalIIue B OCANOK NpHE CYIIKe 06GpasnoB.
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METOJIa ONpeJeIeHUs s MOPHCTOCTH CBOJWUTCA K BHOODPY Haumbosee melle-

cooﬁpuasnoro MeTona ompeneleHis sTuX o6bemoB. Bamo, uwrobm mpu-

HATHH co0c06 HaBall IPaBHIHLHLIe PesyabTaTH OpYM TpHMeHeBUH ero

K J100BIM TOopogam: mecCuanNKam, rIHHAM, H3BeCTHAKaM. IlostoMy HEHSe

H310/KCHBL TONBKO Te CIOCOGH ompefesieHIA NMOJHOM MOPHCTOCTH, KOTO-
PHe npmMeHHMSHI K JIO0BIM IOPOgaM.

Onpenenenuie IOPHCTOCTH NOPO3HMETPOM

(o6wemusbrii emoco6). Ilpmbop (pue. 8) co-

CTOUT H3 TIpPagynpoBaHHON TPYyOKuU, IIMe-

—J IoINeil Ha OJHOM KOHIle Kamepy 3, a Ha ApY-
TOM — pacmupeHue £, TIPITEPTOe K CTAKAH-
gnky 1. ¥V cobpamnoro mnpuGopa o0mben
CTaraHgHKa J0 HAYalda MKaJIbl paBeH 065-
- K Baryym-nacocy
% -
n
7
Pmc. 8. Tloposm- Prc. 9. BakyyMEAa ycTaHOBKA:
MeTp: 1 — BaKyyMMeTD; 2 — JeJuTesIbHas BOPOHKa;
1 — CTaKaHUAK, 2 — 38 — KpaH; 4 — craAHKa Trmesxo; 5 — Koxda
pacmvpeHde; 3 — Ka- ByH3eHa
Mepa

eMy Kameps 3 g0 KoHma mxaawm (28 cm®). Bmyrpenmmii gmamerp
TpyOruM 4,5 MM, Tommuua creHkm 1,5 mm. O6beM rpagyupoBaHHOM
vacT TpyOKHu & cM® u gnuna 31,4 em. Llena genmenna mraxs — 0,02 cm3,
Ilonsas anmma mpuGopa 45,7 cM. o uamepemns o6mema ofpasma ero
HACHIIAIOT KePOCHHOM B BaKYYMHOM YCTaHOBKe, H300pasKeHHOH wHa
puc. 9. Mccnexyemsiil o6paser; moMemawT B konby DyHsema 5 BakyyM-
HOI YCTaHOBKY, & B /IeJIUTeJbHYI0 BODOHKY 2 HaJnBAOT KepocuH. Ilocae
IpeBaPUTEIBHOT0 BAaKYYMHDOBAHUA KepocHHA I ofpasla IOCIeTHA
3aJIMBAIOT KepocWHOM. BaKyyMupoBanme mpeKpamialoT, Kak TOJBKO
DpexpamiaeTcss BhlTeleHHe ITY3HPBKOB Bo3jyxa. VHOrxKa mpomecc Ba-
KYYMUPOBAaHHA LIPOJOJIKAETCS HOCKOIBKO 9YacoB. Bo3mLyx 113 roa6GHl 5
¥ BOPOHKM £ OTKAYHBAIOT BAKRYYMHBIM HACOCOM 9epe3 CKIAAHKY THHIeH:O
4 w kpan 3. CremeHp DPaspeseHHUs U3IMEPAIOT Bakyymmerpom 1.
IToxa o0pasen HacHIIAeTCss, B LOPO3HMETP HAJWMBAIT KePOCHH,
mocse 4ero mpmbop IIOTHO 3aKPHIBAIT CTAKAHYIKOM, IMePeBOPAUMBAIOT
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H ¥Yepe3 5—7 MUH, COXPAHSA €r0 B CTPOr0 BEePTHKAIBHOM OJOKOHAR
B CcHenuajJbHOM MITATHBE, NPOBOJAAT OTCYUET,

Hacumennniit o6pasel; ocymalnT IyTeM NIepeKaTHIBAaHUA €r0 1o
CTeRIy, MOKA IMOBEPXHOCTH 6T0 He CTAHET MATOBOM M HA CTeKJe He mepe-
CTaHeT ocTaBaThea MOKpHIL ciex. Ilocme 3TOoro moposmmerp mepesopa-
YUBAIOT, OCTOPOMKHO CHEMAIOT CTAKAHINK, JABAs KePOCHHY CTeUb ¢ KPaeB
B TPYORY, mOMeIMAIOT TyHa OCYIMeHHHH o0paser; M MJIOTHO 3aKPHBAIOT
CTAKAHYUKOM. 3aTeM Opmbop IepeBOPAYMBAIOT, AAIOT CT€Yb KEPOCHHY
I IpoBON AT Bropoit orcdeT. Iipn sToM HEOGX0gUMO ClIeguTD 34 TeM, YTOOH
Ha obpasme He GHUIO TIPHIMOIINX HY3EIPHKOB Boanyxa. Pasuocts orcue-
ToB paBHa o0bemy ofpasma. IlmoTHOCTD HOPOAE MOMKHO ONpPENENHTH
KaK 9acTHOe OT feJeHus Macchl o6pasma 10 HaCHINEHUs Ha ero ofbeM.

Bropo#r rycouer (7—10 r) TimaTesbHO pasMeNbdamT, 0CO0EHHO TPH
aHa%u3e KapOOHATHHX M FIVHYUCTHX WOPOJ, ¥ B3BENIMBAIT ¢ TOYHOCTHIO
o 0,01 r. O6beM DOpPOTKA OLPEieNIANT TAK Ke, KAK U 06HeM IepBOTO
Kycoura. ITpemme deMm mexars BTOPOH oTcuer, HeOOXOQHMMO BpalleHHEM
upubopa B HAKJIOHHOM IOJOMKEHHN W 9HEPIHYHBIM BCTPAXHBAHIEM yIa-
JNTH NPHCTABLINE K YACTUIAM OYSHPHKI BO3AYXa. 3HAA Maccy u o6beM
IIOPOINKA, OOPeeNAT NAOTHOCTh JaCTHI[, 4 3aTeM [0 HAalgeHHBIM IJIOT~
HOcTAM o0pasia W 9acTUI[ ITOMCINTHBAIT KODYPUIMEHT MOIHOH MOpPHUC-
TocTit mo gopmyae (19).

Jnas nermovenna BO3MOKHBIX OMIMOOK 3TH U3MEPeHHUsT MOBTOPAIOT;
o6beM ofpasa H3MEpAIOT HA TOM jKeé KYCOUKe, a 00hbeM JacTHI — IO
CMeKHOMY 06pasiuy.

Brimie ormewamoch, 4To ompefeleHUe IIOTHOH IOPHCTOCTH MOMKET
OBITH 3HAYNTEILHO YOPOINEHO M YCKOPEHO, eCIil OTPAaHUIHTHCA OImMpeje-
JepueM ob6bema ofpasia, a IIOTHOCTh WACTHI[ HOPONIKA HPUHATL BO
Bcex cay4asx pasuoit 2,68 r/cm®. Ilpu npoBenennn mamepenuirt HeoGx0-
JAUMO UMeTh B BHJY, 970 B KOJJIEKTOPAX ¢ BHICOKOMHHEDPANU30BAHHEIMEA
BOJAMH Ha TOYHOCTH ONpefeleHus ILIOTHOCTH HOPOAH M ee IacTHUI] OKa-
3BIBAIOT BJHSHWEe COJIM, OCTABIINECH B HOPAX HcCIenyeMoro obpasma
TMOPOAK moche sKeTparuuu u cymku. Ilosromy o06memM u Maccy wacTHm,
mOPOIIKa HOPOAL HeoGX0MUMO OUPeHeNATh NOcie YIANeHHA U3 HEro
coldeit gucTunnupopannoit Bogoit. Maccy obecconennoro o6pasna MOPOAEE
MOKHO HalTH, mMOJB3YACH CAELYIOIMNM BHPAIKOHUEM:

PP
Py=—3, (28)

oy
tme P, u P;1 — macca o0pasma mopojgsl COOTBETCTBEHHO RO H ILIOCHE
ynaienus coxeit; Py1, Py, — Macca IOPOIKa COOTBETCTBEHHO /IO ¥ HOCIES
YaaleHus coJiei.

Ornomenwne P, K HalijennoMy 00beMy o0pasna ¥ ecTh MCKOMas ero
IJTOTHOCTE.

Tarko#t cmocob olpemeleHHs IeHCTBUTENHHOA NIOTHOCTH HOPOIHE
Haufoxee yrmobem, TaKk Kak yaajieHue colei W3 HepPaspymeHHoro o6-
pasna, 0cofeMHO mPHM MaJ0H €r0 mOPHCTOCTH, TPeOYEeT MHOTO BPEMEeHH
I He Bcerga OCTHUrAaeT Mesu.

Onpenenenne mopucroeTn 1o pasmepam obpasua. Cymmocrs cmocoba,
OCHOBAHHOTO HA H3MEPEHHM TIeOMeTPHYeCKHX pasMepoB ofpasna, 3a-
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KJ0YaeTcsa B clepyomeM. Va xepHa BHTAUMBAT 00pasen IUINHJIPI-
geckolfi wam KyGmueckoll dgopmor pasMepoM 3 X 3 X 3 cM; mociae H3TO-
TOBJIeHUsA o6pasel SKCTPArUPYIOT ¥ CYMAT A0 MOCTOSHHOA MACChl OPH
105—107° C. Ilo pasmepam o6pasiia, KOTOPEE OMPENEIAIOT ¢ MOMOILI0
MTQHTeHIUIPRY A, BEIUCAAIOT ero 06beM. Ha ocHoBammir »sTux jJamHSIX
OIpeJedA0T NIOTHOCTh IOPOAH, & MIOTHOCTH JACTHI[ HAXOJAT OIMACAH-
HEIMH BEIIIe crocobaMi HIN DUKHOMETPOM. JTOT ¢mocod Hambosiee Lpo-
croil m OvicTphiit. [Ipu KoMIIeKCHOM aHaJIM3e KepHOB OCHOBHHIE omepa-
NUH OmpeleseHlld MOJTHOX HOPHCTOCTH 3TUM METOIOM COBMEHIATCH
¢ omepamuAMY, HeoOXOZUMEMI IPH OUPEJeNIeHUM ADPYIHX HAPaMeTpPOB.
Ho mpu ncmoanzoBanunm 310r0 cmocoba HEOGXOXMMO MOMHHTH, ITO IO
TOYHOCTII OH YCTYIIaeT OLUCAHHLIM BEIME CIocobaM.

3mech, KAk 1 B OPegHAyHleM cmocole, mpM HMCCIEOBAHUH HOPOL
€ BHICOKOMUHEPAJIU30BAHHBIMA BOAAMU HEOOXO0MIIMO YIUTHIBATE COIEPIKAa-
Hie cojeil u mnoap3oBarbea Qopmynoi (28).

JToT ¢1OCO0 oupeneIeHnA MOJHOA MOPHCTOCTH HOPOI MOKHO HpHMe-
HATHL I8 BCeX CIEMEHTHPOBAHHHEX IOPOJ, €CIH eCTh BO3MOIKHOCTH
M3rOTOBUTDH 13 HUX 00PA3IH IMUJINHIPHIECKOH Hau KyOudecKo# ¢opMEL.

Conocoé mapagumumsanmn. B ciydae orcyrersua moposmmerpa ¥ He-
BO3MOMKHOCTH I[13TOTOBJIEHHA 00PA3I[0B DPABHIBHON TIeoMeTpHIecKoi
$OPMH DOJHYIO MOPUCTOCTH 06pasma MOJKHO ONPEAeTATD METOZOM Hapa-
dunamsannu (cmocob Menpuepa).

Koadpuruenr noamoit mopicrocTy mwo sToMy cmocoly oumpepelsior
ciaenylomunm 06pazoM. 11oAroTOBIEHHHE TPOKCTPATHPOBAHHEI U BEICY-
IeHHBIA [0 MMOCTOAHHOHW Macchl 00paselr] MOPOAH NOKPHBAIOT TOHKIIM
croeM mapadmuHa; AJas 3TOr0 oOpasem HOTPYIKAKT cHAaJala OXHOM,
a mocie 2—3-MUHYTHOTO OXJIKJAeHUA NPYTOH moJOBHHON B mapadirH,
3apanee pacniiaBlieHHHH B dpapdopoBoi vamre. [lapadnn JoKer NMeThH
TeMIepaTypy, HEMHOTO IPEBHIIAIMIYI0 ero TeMOepaTypy NIaBieHNd,
9T00H 3aCTHIBAHNE MPOMCXOAMIO GHCTPO M OH HEe HPOHMK B IODPH 00-
pasua. Ilo 7ol ke mpuuuHe mOrpy:xkeHue obpasma B mapaduH HTOJKHO
JuThea He Ooxpme 2—3 c.

3arem o6pasell B3BeIUMBAIOT B BO3AYXe M B ITUCTHIJIKPOBAHHOMN
Boge. IIpu pTOoM HeoOXOAUMO ClEANTH, 9TOOH HA TOBEPXHOCTH HapagduHa
He 6BIJIO0 IPUCTABNINX MY3HPLKOB BO3AYXa. BrImyTHiL u3 BogH 00pasel
ocymanTt GUILTPOBANILHON OyMaro#fl m CHORa B3BemMnBAaIOT B BO3AYXe,
9T00H YCTAHOBUTH, HEe IPOHHUKJIA JU B HeTo Bofa. Kciam ycTaHOBIEHO,
970 BOJA BCE-TAKII IPOHUKIIA B MACCY 00pasla, cliefyer BBECTI HOOPABRY,
PABHYIO PAasHOCTH MEM{IY IOCTeTHUM Pe3yIbTaToM B3BEIIMBAHUS B BO3-
JyXe ¥ NIepBOHAYAJILHEIM,

O6sem ofpasma ¢ ofonoduxoii mapadmma BHUNCAAOT [0 (Op-
MyJIe

Vy= P—Zp—-ﬁs_ (29)

rre V, — o6beM szamapadmHuUpoBaHHOro ob6pasua, cm®; P, — Macca
sanapapnHupoBagHOTO 00pasna; Pz — Macca 3amapadiHIPOBAHHOIO
ofpasma B BOmE, T; P, — IJIOTHOCTH BOAHI, T/cM3.
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O6bem mapaguuoBoit 060109k V3 BHUHCIAIOT, Aels Maccy mapa-

¢unEAa Ha ero IIOTHOCTH Qg
P,—pP
Vs =——, (30)
Pn

e P1 — macca ob6pasna Ge3 mapadmmoBoil 060I09KH, T.

O6mpen B3aroro obpasma Vi paseH ero o0beMy ¢ mapagurOBOI 060-
JI09KO# mMmHyc 0GbeM mapaduna:

V4= Vg——V:;. (31)

O6beM JacTuIl OIPeeldAlT B THKHOMeTpe eMKocThIo 25 cM3. g aro-
T0 HOAB3YIOTCA IPOIKCTPArHPOBAHHEIM U BHICYIIEHHEIM CMEKHBIM KYCOY-
KoM ofpasma, KOTOPHH pasMelIs4aloT, MPOMEIBAIOT JUCTHIIHPOBAHHON
BOMOM g ymaleHHs cOJell, CYIDAT W B3BeITMBAIOT BMecTe ¢ HUKHO-
MeTpoM. 3aTeM B IHKHOMETD HAJIUBAKT BOAY, U AJIA YRAJeHNd M3 Hero
OY3HPBKOB BO3[YXa ero COAEPKUMOoe KHINATAT U Bakyymupywor. Hocie
9TOr0 NUKHOMETP, JOJANTHIA 10 METKY, B3BCNIMBAIOT. SHAA MacCy CYXmuX
gacrur, 3, MacCy MHKHOMETPa ¢ BONOM M 9acTHIAME IO POAEL P,, Maccy
ONKHOMETPA ¢ BOAOH P1 M MIOTHOCTH BOAEL Py IPU TeMIepaType ONHTa
(ee maxomar mo Tabx. 5), oupenelsoT o6neM gactur V, mo cirexymomei

dopmye:

v, =Lt P Pe (32)
Ps
Tabamma 5
IInoTHOCTL BOABI HpPH pasIMYHBIX Temlepa'rypax
Temneparypa IInoTHOCTDL | Temueparypa | Ilaormocrb || Temmeparypa | IIaoTHOCTB
t, °C Py, r/cm® t, °C Py, T/cM? t, °C Pys T/CM?
10 0,99975 19 0,99845 24 0,99735
15 0,99916 20 0,99826 25 0,99711
16 0,99900 21 0,99800 30 0,99577
17 0,99880 22 0,99780 — —
18 0,99860 23 0,99760

IImornocry wacrun ecrs wacTHoe ot menenus Pz Ha V.

Jiis onpefeleHns MIOTHOCTH HOPOAH IOACYMTHBAIT Maccy o6Gpasra
o6peMoM V1 6e3 comepsaHusa B HeM cojiei mo gopmyite (28). Ilmornocrs
TDOPOAEL OmpefieligeTCs KaK OTHOMEHWEe 3TOH Macchl kK o6beMy V1.

ONPEJEJEHHE IOJHONX NOPHUCTOCTH
CIABOCIHEMEHTHPOBAHHBIX IIOPOJT

HiIa onpenenenna NOMTHON nopHCTOCTH CJiaGOCOEMEHTHPOBAHHBIX
HOpOJ, KOTOpPHe JEeTKO PaspymialoTca B Impolecce IKCTPArHpOBAHUA,
yrobeH Meron mapaduuusanmmu. B sTom ciyZae OH OpUMEHAETCA He-
CKOJBKO HHAa4e, 9eM I KPEOKOo CHeMeHTHPOBaHHHIX mnopox. OcHOBHOE
OTIAMINE COCTONT B TOM, 4TO /s Hapa@uHH3aIMi W CBASAHHHX C Hel
ompepeiienuli GepeTca HesKCTparupoBaHEHHH o6pasen mopoxsl. B cBazm
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¢ 3TUM ero o6bem, nojcuuTaHHHE mo Qopmyrnam (29)—(31), m macca
HeYKCTPArHPOBAHHOIO 00pasia HEJOCTATOYHH AJsl OIpeNeNeHHs ero
IIOTHOCTU; Heo0X0IuMO HalTn ero Macey 6ea ocTaTounoil HedTH M BOHL.
C sroit nenr0 ompesesi AT MACCY CMERHOIrO 06pasia 0 ¥ moclIe IKCTPa-
THPOBAHUA H JOBeJeHHA 10 MOCTOAHHOH Macce. Ilomcuerst mpoBomAT
mo ¢gopmyle

‘ PP,

, (33)

rie P — ucroman Macca of6pasrna; Pi1 — Macca meciaemyemoro obpasna,
COJIeP/KAMEeTo 0CTATOYHYW He)Th u BOLY; P, u Pj — Macca CMEKHOTO
ofpasma 0 M mocie SKCTPATHPOBAHUA.

IInotHOCTH, TOPpPOAB ompemenuTcs OTHomenwmem P w® Vi, BHYHCIEH-
HOMY 1O (dopmyie (31). »

g onpenenennd MIOTHOCTH JACTHI] MCHOAb3YETCHA HPOIKCTPATHPO-
BAHHHIA TOPOIIOK IIOPOAHL, 06HeM KOTOPOro OUpeqe/iaeTCa B MHKHOMETDe
o nopcauTHBaerca mo ¢gopmyne (32). His yckopenus onpefelleHHs
LOPUCTOCTH ILIOTHOCTh YACTUI[, KaK M B CJydae CIOeMEHTHPOBAHHLIX
mMoPoj, MokeT OHTL nmpuHATa paBHOR 2,68 r/cm®. Ilpu MaccoBoM aHAIH3e
OJHOTHIOHKIX IIOPOJ, MOKeT OBITH MCIIOJIb30BaHA CPEeIHAA IJIOTHOCTh
9acTHI[, HaljileHHas 1O HECKONLKUM 00 pasiam.

ONPENEJEHHE IOPHUCTOCTH ChINYYUX IIOPOJ

U3 cymecTBYOIMUX HOCKOIBKHMX CIOCOGOB Ompe/eseHUs HOPHCTOCTA
HeCUEeMEeHTUPOBAHHKX HOpox Hambolee ToueH cmoc00, NPEIIIOKeHHBIH
B. ®@. Pemuepnm. Ilonydennas uM gopMyia jgaeT BOZMOKHOCTE OIpefie-
JATH TOPHCTOCTH CHIOYIAX IOpPom ¢ abcomdtorHoir omubkoi He Goiee
3—-4%. B. ®©. Pemues BhYuCcaINI OTHOIEHNe TOPHUCTOCTH M1 HEPa3py-
HICHHOW TOPOEL K MOPHCTOCTH 1, TOPOJEL ITOCAE Pa3pyMeHusa (CHIyIero
mecka), a 3aTeM, paccMaTpHBasg OTHOINEHUE m1/m, KaK (YHKIMIO IIO-
PHETOCTH M1 HepaspyIIeHHON mOPOJH, Hallej, 4TO

0,42m,
™= T1"71,22m, (34)

Cregyer oTMeTUTH, YTO HECKM, NAHHHE JJIA KOTOPHX OBIIH MCIOJb-
30BaHHl IPH COCTABJEHUN SMINPUIECKOr0 YpaBHeHNA (34), MMENH caMbli
pasHooOpasuelii rpamyioMerpudeckuis cocras. IlosToMy MoKHO IOIa-
ratsh, 410 ypasHenme (34) cOpaBemIHBO [ilA BeceX CHEYYux Hedrecomep-
JRAMIUX H rasocojepsRAalfiiX KBAPIIEBHIX HECKOB.

Ionpaysch popmynoit (34), OPUCTOCTH CHIMYYUX HOPOX OHPEREIAIOT
CIeRyIOmuM 00pazoM.

Uccrnenyemuit obpasen mecka, BecymeHHhit npu 105—107° C,
B3BEUINBAIOT B CTAKAHIMKE M 3acCHUAT B cTynky Abuxa (muamerpoMm
17 mM) HEKe mieuwroB. (CTaTOK IeCKA B CTAKAHYMKE B3BEUINBAIOT.
Bsiuuras B3 mepBoro sHadYeHus BTOPOE, ONPEIeNSAI0T MACCY HecKa B CTYDKe.
Co BCTABJEHHBIM B CTYIKY NECTHKOM LECOK MOJBEPTraiorT CaTHiO IMgpa-
BIWMIeCKUM mpeccoM. HeobGxoammoe paBieHue BHYUCIAAT ¢ YIETOM
TAYOMHB 3ajJeranis MIacTa, HPUYEM IIOTHOCTH BHIDEIEMKAIIUX IIOPOX
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npunumaior paBHo# 2 r/cm?®. Ilom maBmemmeM mecor BhiAEPIKHBAIOT
20—25 9. Ilo mcredeHnMu 5TOr0 BPEMEHH ¢ IMOMOMIBI0 TITAHTEHITMPRYJIA
H3MEPAIT BHICOTY CTYIKH ¢ MECTHKOM WM YIJIOTHeHHHIM HecKoM. Bricory
mecKa B CTYIKE OIPeesIAi0T, BHYNUTAS W3 IMONYIeHHO! BEHICOTHL H3BecCT-
HYI0 3apaHee BHICOTY CTYOKH € IeCTHKOM. HKoaddummeHT MOPHCTOCTH
C/RATOr0 IecKa m onpegensderca mo GopMmyie

m = (1 — %7%;) — 0,005, (35)

Tre P — Macca mecka B CTYIKe, T; b — BBHICOTA CTOJOHNKA IIeCKa B CTYIKe,
C¢M; [ — DJOMAAb BHYTDPEHHEIO IOMEPEYHOro CeYeHHA CTYOKH, CM2;
Py — IJIOTHOCTh MHHEPAIbHHX YacTHI[ (Iecka), ONmpefeIseMas ¢ IIO-
MoIIbI0 mMUKHOMeTPAa mim moposmmerpa; 0,005 — cpemmas mompaska Ha
PEAKTHBHYI0 YOPYIOCTH IIECKA.

Hoxygus rakmM ob6pasoM 3HAUEHHe m1, OLPEAENAIOT [OPICTOCTH
miIacra o ¢gopmyre (34).

Jisn  ompefeneHua TOPUCTOCTH — HECIEMEHTHDPOBAHHBIX  HOPOT
B. T. Asamecos, 3. ©. Pzabexos u B. P. Tosapau [2] paspaGorarn
npubop, HAarOMui BO3MOKHOCTH BOCHPOU3BONUTH TOpPHOE pasieHue or 1
mo 1200 xrc/cm?, remueparypy ot 20 mo 100° C. Ilxsa wsMepenms BEICOTH
ncexenyemoro o06pasga MOPOAH IPH PABINYIHHX aBIeHNAX Ha opubope
CMOHTHDOBAHH JWHENKA C yKasaTelleM M HHIMKATOP YCAIKHM MODOH.
IIpenmymecTBo sroro mpubopa mO CPaBHEHHIO €O CTYIKOH A6uxa co-
CTOHUT B TOM, 9TO HA HEM MOKHO OLIPeJIeIATH OJHOBPEMEHHO ra3o- 1 BOJO-
OPOHMUITAEMOCTH HCCIeIyeMoro o0pasifa, 970 09eHb BKHO i U3YICHH
PA’INIHHX 3aBUCHMOCTEH, CBABAHAKX ¢ MOPUCTOCTHIO K IIPOHUIAEMOCThIO,
Horpemuocrs onpejielennii Ha YyKazaHHOoM npuGope He NpeBHIIIAeT
0,5—1%.  1IpogoyRUTeTHHOCTh CKATHs HOPONH LPH KAKAOM HOBOM
JABIeHAY TPUHUMAETCA aBTOpaMu paBmoil 60 mmn.

T'opaoe pmaBienme B mpuGope BOCOPOM3BONATCA THIPABINTIECKHM
¥ BUHTOBBIM IPECCAMH, ILIACTOBAas TeMImepaTypa — TepMocraroMm. Vsme-
psAeTca Temmeparypa siexrporepmuctopaMu thuma TMM-1 manm maGopa-
TOPHEIMH TepMomapaMu. Kar m B MeTofe co cTyimKoil AGuxa, IOPHCTOCTD
C/HATOI0 MeCKa IOJCYUTHBAaeTCH mo gopmyde (35), a mOPUCTOCTE Hepas-
PYIIEHHOW IODPOAHL B ECTECTBEHHHIX YCJI0BHAX — mo Qopmytde (34).

ONPEJEJEHNE 3®OPEKTABHON NOPUCTOCTU IOPOJ

Har y:mxe orMeuanoch, »P¢PeKTHBHAA IOPUCTOCTH XapaKTepH3yeT
o6beM mporounHx nop. ClaefoBaTelbHO, ra3oHpPOHHUIIAEMOCTH IOPOMIH
He IOJ;KHA 33BUCETL OT 3aTOJIHeHWd HEeYPPEeKTHBHHIX MOP KaROX-IN6O
JKUIKOCTHI0, TOCKONBKY OHEH He y4acTBYOT B duabrpanmun. I[loaroimy,
ecnn m3 00pasIa LOPOIH, HACHIIEHHOTO KAaKOM-IubG0 SKMIKOCTLIO, BHI-
TECHUTH IMOABIRHYI0 YaCTh 9TOH JKMIKOCTH, TO 0CBOOOAMBIIKICS OT Hee
06BeM TOp, IPHM COBIAACHUY rasompoHUIaeMocTeil obpasma g0 HachlIe-
HIIS €T0 FKUJKOCTHIO U IOCJe IPefieIbHOTO0 ¢ée BHTeCHOHNA, MOKHO CINTATh
spderTHBHHIM. B mocienyiomux raaBax Oyper mokazaHo, 4TO B Jeii-
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CTBHUTEJIBHOCTH HTO TAaK M €CTh, €CIAU aECOPOMMOHHAsA IJIeHKA MHIKOCTH
Ha IOBEPXHOCTH YaCTHI, McUesalolle Maja ¥ He BAMAET Ha PACXO] rasa
B mopucToil cpese. Ha 3TOM mOJOKEHHH OCHOBAHO HM3JMaraeMoe HIUBKe
onpepedenne d¢Q¢PeKTABHON NOPHCTOCTH IIOPOJ.

Jnas ompemenenus sgdextuBHOdl mOpHCTOCTH GEPYT XOPOMIO IPO-
SKCTPAarMpPOBAHHKN ¥ BEICYMIEHHHH [0 IIOCTOAHHONH Maccn o06pasern
IOPOAL NMINHEAPUIECKON 1IN KyOudecKoR GopMEL ¢ H3BECTHHIMU HOTHOMK
IOPUCTOCTHI0 M HpOoHMIaeMocTbo. Beifpannbiii ofpaser mOpomsl B3Be
mMuBapT ¢ TogHOCTHI xo0 0,01 r, TMAaTelnHO HACHINAKT KePOCHHOM
B BaRYYMHO# ycramoBKe (cM, puc. 9),
H CHOBa B3BemuBaioT. Buauane Bawy-
yMupoBaHue ofpasma M KePOCHHA Be-

JeTcsA PasgellbHO; 3aTeM KepOCHH Ie- Bosdyx -
penyckaor B Koi6y DyHseHa ¢ menm- -
TEIBAEMHIM  06pasIoM, IPOTOJIKas m"
BaKYYMHDOBaHHWe 0 MOJHOLO IpeKpa- -~

‘meHud BHuedenmg uysupekos. Co- 2 EZ 5

r1acHo wucciaegoBaguaM Jl. B. KHyro- H
Boit [163] Baryymmposamme o6pasnoB 4
IOPOXK € HOPHCTOCTHIC MeHee 5% HOM- -
JKHO TPOJoJKarbca He MeHee 16 d. i

Bonrmoe snadenme uMeeT TakiKe 1
IIPOJOIKUTETHHOCTh HACHIIEHHA 006- ¥
Pasna mocie IpeKpamleHMus BaKyyMi- i
POBaHMUA HOK AaTMOCQEPHLIM WJIH JO-
TOJMHATEIbHEHM  W30LITOUHEIM [aBJe-
HHUEM, K KOTOPOMY cieayer upuberarhb
I YCKOPEeHHA ¥ MOJHOTH HACHINeHNI S
obpasuma kepocumoM. Ilomo6masm TIMA- pge. 10. Veramoska s H3y3e-
TEeABHOCTh HACHIIEHHS Heo0X0[HMA HHA pacopefeleHHs HOp IO pas-
TAKKe U IPHM ONpeJeleHUM JUHAMITde- MEPaM MeTOJOM MOJYINpOHMIACMELR
CKO¥ M oTkpHTOH mopmcrocTu. IIpu- MemGpan: '
MOHOHNE KePOCHHA B KAJeCTBe HACE- I o0pasem moport: 2 - Kayeht TE-
mammeil KugKocTH O00YCIOBIEHO TeM, OuambHs MaHOMeTp; 5 — rDAAyHDOBAH-

Hag OIOpETHKA; 6 — UOPYKUHA
970 OH He BH3bBaeT pasbyxaHne riuH,
X0pomo HPOHHKAeT B HOPOLY U MMeeT
HNU3KOe HOBEDXHOCTHOEe HATAKeHHWe IO cpaBHenmio ¢ Bopoii. Hepocum
BHITECHAETCA M3 00pasma HOPOAH BOBLYXOM Ha KANILIAPHOHE ycra-
HOBKe ¢ MaJjiompoHumaemolr MmemOpaHOi#, OMH W3 BApHMAHTOB KOTOpOU
nokaszad ma puc. 10. Jlus aToro o6pasel ycranapiauBaeTcs Ha MeMOpaHe
TaK, 9T00L BHTeCHeHNE KEPOCUHA ILIO NapajijelbHO HAIIACTOBAHUIO.
B szaBucumocTH 0T ILIOTHOCTU TOPOJ [ABJIeHHE BHITECHGHUA KePOCHHA
BO3AyXOM poBofAT 70 1,5—2 Krc/em®. Britecmenne BeAyT 10 HOCTOAH-
HO# MacCH 06pasma ¥ MOKA €0 ragoIPOHNIAeMOCTh He CTaHeT PABHOU
i 6M3K0M K rasONPOHUIAEMOCTH ero [0 HachlmieHus KepocuHoM. Ilo
MOJYYeHHKM TAHHHM IOACINTHBAIOT 06beM BHTeCHEeHHOTo kepocuHa Vi,
PaBHEHHH sdperTuBHOMY 00beMy TOpP B obpasie:
VK:%{&’ (36)

t

T
‘

T
<
\
MMM

[
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rae Pi1 — macca ofpasma mociie HAcHINeHMs KepocuHoM; P, — Macca
obpasma TmOCHe BHTECHEHHs KEPOCHHA; p, — IUIOTHOCTH KEPOCHHA.

O6beM ofOpasna oORYHO 3apaHee H3BECTEH HJIN €ero Ol pPefeisioT
OJHMM 13 ONHCAHHKX BEIIe cIoc000B. IPPerTHBHAA HOPUCTOCTH OLPE-
menseTcsa Kak oTHoimerwme Vi k o6beMy obpasua. Iloka aTo emuACTBeHHELH
rounbil cocob ompenenenus 3PPEKTUBHONA TOPHCTOCTH HOPOX LPAMEIM
nyTeM, ecll afcopOHpOBAaHHON TIEHROH MORHO IpeHeOpeds.

Wcnonpsosanpe »sToro cmocoba, Haupumep, IpU MCCIETOBAHII
KePHA LPOAYKTHBHHX NECIAHHKOB HEeBOHCKHX oTiomenuit Tyimasma-
CKOTO He(TAHOTO MECTOPOMTEHUA IOKA3al0, 470 dPPeKTHBHAA IIOPIC-
TOCTH MX COCTABISET B cpeqHeM m, = 0,214 (ToNHAS MOPUCTOCTH My ==
= (,230), 1. e. wpumepuo 95% wmoanoit mopumcroctn. Ilpegenst Koeba-
uust ee cocraBumu 0,119—0,253 mpu rpaHuIax oONHOH MOPHCTOCTH
0,188—0,260, 1. e. 62—97% mnoJHOE HOPHCTOCTH.

Onpepgesienne spdeKTUBHON TOPHCTOCTH WHOTHA IPOM3BOAAT IO IIIU-
dam mopomsl. ITOT cmocol OCHOBAH HA TOM, 9TO OTHOUIGHHE CYMMAapHOA
IJIOM[aH 0P, 3AI0JHeHHHX OKPAalleHHHM (GaKeIHTOBEIM JIaKOM, B ILIO-
CKOM CeYeHHH 00pasia Ko Bcefl mIoljafy ceYeHH NPHHUMAETCSI DABHHIM
Koappunmnentry sddextusnoit mopucrocru. OmpefeleHne ee o maudam
[3] mpoBomar caegyromum obpasoM. O6pasem TOPOXEl IOJ BaKYYMOM
HACHINAOT OKpPAIIeHAHLM O6axkeInmToBHM JakoM. Ilocie mpocymkm 06-
pasua 7 3aTBep/ieHUA B HeM JaKa U3 Hero M3r0TABINBAIOT TOHRHH MIIHp
NePUeHANKYIAPHO HANPABIEHUIO HOTOKA jREAKocTH. Ilom MWKpOCKOmOM
BHIIGAACTCH YHacTOK Imiua, KOTOPHE HmpM KOMOIK CHOEIHAJBHOTO
ycrpoiicTBa 3apuCOBBIBaeTCA Ha 6yMare. 3aTeM HA 3aPHCOBAHHOM YYIaCTKe
W3MEpAIOT IUIAHWMETPOM ILIOMANh CeYeHUd OKPAMmeHHHX ITOp, OTHOIIe-
HIe KOTOpPOH K IJomajd BCero VIacTHA IPUHHAMAT 3a 30PeKTHUBHYIO
IO PHCTOCTD. _

B wpunmuume sTtor cmocof, XaxX H pacCMOTPeHHEE BHITIEe, OCHOBAH
Ha HacHmenuu obpasma mupkocthio. Ho stum crocobom B peficTBUTENb-
HOCTH OOPeIelseTcd OTKPHTAaA HOPUCTOCTD, & He d(PPeRTUBHAN, TAK KAK
npy HACHIIEHUN o6pasma HOPONE GaKeJWTOBHIM JaKOM IPOHCXOJHT
3aloJIHeHHe MM HeHNpPOTOYHOW YacTH IOPOBHIX KaHaxoB. McciaemoBanus
apropa [127] B sroit’ obmacTm wOKasadw, 9TO BEIMUMHA IOPUCTOCTH,
HafigenHaa mo 1LIH(aM, OTKIOHMAETCA OT MOPHUCTOCTH HACHIMEHHA 06-
pPasloB HECYAHHKOB, M3 KOTOPHIX TOTOBWINCH WIINQH, B CpefHEM Ha
+ 3%, a orgeabHble oTKIOHeHug mgocruraor = 32%. Tloayuenmsie
PACXOIKICHUA HE TAK YK BeJIHKH, €CJIH YIECTh, YTO OTKPHTAA HOPHCTOCTD
HacHOIeHHeM ompefesiarach Ha ofpasmax obwsemom 20—22 cm?, ob6wem
roropeix B 700—800 pas Gosbpme ofpema mimda. XoTs N3 KAMFOTO
ofpasa B paccMaTpPUBAEMOM CJIYYae W3TOTABIAMBAJIOCH YeTHpe LIIHda,
YKa3aHHOe PACXOMKAeHNe U TAKO#A pasmuie 06bpemMoB obpasia u manda
CBHJIETEJIBLCTBYET O BHICOKOM OJHOPOTHOCTH HCIOJIb30BAHHOIO MeCIAHUKA,
Tarkum 06pazoM, Meroy TIINPOB I onpeneleHuss 3pPeKTUBHON NMOpHC-
TOCTH COBEPHICHHO He mpuMeHuM. UTo jKe KacaeTcs MCHONL30BAHIA €To
IUIA OLpejeNeHNA OTKPHTON MOPHCTOCTH, TO OH CJIHIIKOM TPYJ0EMOK
¥ MeHee TOYeH, 4eM cIoco0 HacoimeHud. I[[03TOMY UM MOKHO HOJIb30-
BATHCA TOJNHKO B UCCHEOBAHWAX, I'le OMHOBPEMeHHO M3ydaeTcsa U ¢opua
UYCTOTHOIO TPOCTPAHCTBA HMOPOJ.
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ONPEAEJEHUE MUHAMHYECKON IOPHUCTOCTH HOPOJ

IIpumenruTensHO K KOJIeKTOpaM He(TU I Tasa ION ANHAMATECKUM
00beMOM IOP CIeAyeT MOHWMATH DKBWBAJEGHTHHE eMy 06beM BelleCTBa,
BHITECHAIONEro HedTh U ras U3 miacra. lIpu BrTecHeBUN HEeTH 13 ILIACTA
TaKUMH BeDIeCTBAMH MOTYT OHITH BOJA U I'a3, a MPHU BHTECHEHWH raza —
Boga. Ho o0bpeM BeliecTBa, BOMIEAIINI B MOPUCTYI0 CpPeAy, MOMKHO
CIMTATh 3KBUBAJEHTHHM JIWHAMHAYECKOMY O00BEMY MOp TONBKO B TOM
clydae, KOrga HOCTUIHYTO IpefeldbHoe BHTECHeHNe N3 Hee HePTH U rasa.
Ilpu srom B mopucroit cpepe OyneT HAXOAUTLCA ABYX- WIH TpexdasHas
cucTeMa, Tak KaK [0 HAYala BHTECHOHNS B KOLIEKTOPe HAXOIHINCH
HedTh — Boma m ras — Boga. CiaemoBarelbHO, ecid HePTh BHITECHAIACH
BOJO1, TO B KOHI]¢ BHTECHEHNA B MOPUCTON Cpeme HOJKHH HAXOIATHCH
Boga u Hedrh. Ilpm sroM Bomemmu#t B Iopogy oO6bem Bopk V, pameH
KOHeYHOMY 00beMy ee B mopope Vi MHHYC HadaJIbHHH ee o0pem V.
B coormercTBmEm ¢ 3TUM KO3(QPUIUEHT AUHAMHEIECKOH HOPHCTOCTH My
OIpeJiedsIeTCA M3 BHIPAKEHUA

Vi —Vn
—_——

m. =
A Vo

37)
rpe V, — ob6sem obpasna.

Ornomenus V, n Vy K o6bemy mop mopomst Vi, upencraBagoT coboi
KO02(OUTUEHTH BOJOHACHIEHHOCTH — KOHEUHBIH o, I HAYATBHBIN Oy,
¥ BHpa)KeHUE (37) MOKHO IPEeJCTABUTDH B CAeXYIOUeM BHfe:

— (ax—ay) Vi

mll Vo (38)
unu, Bepamas V,/V, 9epes OTKPHTYI IOPHCTOCTD M,
my = my (Ctx — Q). (39)

O1copa caepyer, Yro Iis ONpefeleHNs NUHAMHYECKON TOPUCTOCTH
MOpPOAsl TPH BHTECHeHHN HePTH BOMOE HEOGXONMMO 3HATH OTHKPHTYIO
IIOPUCTOCTH, & TAKKe HAYAJIHHHIA W KOHEUHHIA KO3(PQUIHeHTH BOTOHACH-
HMIeHHOCTH.

O6peM BOAHI, BOIIEOMINH B HOPUCTYIO CPERY, MOKHO BHIPABHTEH TAK:KE
4epes OCTATOYHYIO He(TeHACHIIEHHOCTE B,y M HAYAJBbHYIO BOJOHACHIIEH-
HOCTL O, W TOrAa BHEpayReHue (39) mpumer Bum:

My =My, (1 — Oy — E’oa)- (40)

B oranune ot (39) Bupaskenne (40) npuMennMo 1 B ciiydae BHTeCHE-
Hys He(TH razom. Ho m, upy 9TOM JIJIs Ta3a U BOJBL MOJKeT OHITH Pasiud-
HEIM, TAK KaK II0 YCIOBHIO OHO 3ABHCHT HE TOJIBKO OT CBOHCTB HOPOMH,
HO ¥ 0T (UBMKO-XMMHUIECKHX CBOHCTB HeTH, raza M BOJHL

IIpu BrITecHeHuM u3 razoHOCHON MOPOXEI rasa BOXOM JJiA ompesee-
HUA my,, oo aHadornmu ¢ (40), Momer OHTL HCIOIB3OBAHO Clegylollee
BEpasKeHUE:

my=m, (1 — Oy — Bor)a (41)
rae P, — oCTaToYHAA ra3oHACHIIEHHOCTH IIOPOMEL
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Taxum obpasom, dopmyant (39) u (40) aBAAIOTCS OCHOBOH, HA KOTO-
PO FOJIKHEL CTPONTBCA OmpefelieHus m, B CIyIasX BHTeCHeHUA HeTH
BOMOM M Ta30M M BHTECHEHWA Ira3a BOJOH.

B coorBercTBUEM ¢ sTHM MiIA oupemeleHUA KOdPPHOUEHTA AUHAMATE-
CKOHl TOPHCTOCTH MoO3eT OHTH MHCHONB3OBAHO HECKOIBKO CI0OCO0OB.
B cnyuae BRITecHemMa He(TH rasoM MOryT OHTH MCHOJIB30BAHH KEeDHH,
oro6pannsie Ha 0€3BOTHOM PACTBODPE, €CIAM OHY COXPAHHIN HAYalIBHYIO
BONOHACHIIEHHOCTE., M3 yKasaHHEX KepHOB BHPe3aioT IO HAIIACTOBA-
HHIO 0Gpasmbl UHIAWHAPHIECKON WiIn KyGHYecKoH (QODMH. 3areM Ko
BO3MOJKHOIrO Ipefiella BHTECHHIOT U3 HUX HEPTH BO3IYXOM WJIM a30TOM
Ha KamlLIAPHOR YCTaHOBKe ¢ IOXyupoHuijaeMoin MemGpano#. Ilo oxon-
JaHUH BHITeCHEHNA 006pasell B3BeMUBAIOT, OTTOHAIT H3 HETO BOAY B alla-
pate [una u Crapka wim B ammaparte JIII-4, skerparupyior m cymar
Ao mocrosunoit Maccsl mpu 105—107° C. Ilocme »T1oro ompemenAlT
OTKPHITYI0 IOPUCTOCTE 06pasma Mg, HAXOMAT Poy M MO IMOJYYEHHBIM
TaHHBIM TIOJCIUTHBAIOT M,, UCHOIB3YH ¢dopmyny (40).

- Jlas onpepenenus KosPPUIMEHTA JUHAMUIECKOR HOPHCTOCTH IPK BHI-
TeCHeHHH HedTH BOMOU MOryT OHTH MCHOOJH30BAHE 00pasmbl KepHAa, 0TO-
0paHHOro Ipu NPOMHBKE CKBAaKMH BOLON MK OOHYHHIM ININHUCTHM pac-
TBopoM. IlpuroroBienusii B sTOM caydae obpasen 100of GopMH B3Be-
LINBAIOT, OTTOHANT U3 HET0 BOLY B OJHOM M3 YOOMSHYTHX BHINEe anmapa-
TOB CYIIAT [0 HOCTOAHHON MACCH W ONPEIeISAT OTKDPHITYIO HOPHCTOCTE.
Beanunna o, moisxEa GLITH W3BECTHA MO PE3yNbBTATAM aHANM3A KePHA,
orobpannoro Ha GesBofHOM pacTBOpe. B HallleHHYI BeAMIUHY f .4 BHO-
CAT HONPABKY HA pasrasdpoBafue, HOCIe 9ero HOACIATHBAKT M, IO
dopmyne (40). Beruauna m, npyu BHTeCHeHHN He(TH BOXOUK MOMKeT OHTHL
YCTAaHOBIEHA TAKMKE DICKTPOMETPNISCKHUMH METOJaMMU.

B naGopaTopHEIX YCIOBMAX ONPeJEIATH M, NPH BHTECHEHUM Iasa
BOZOH MOKHO IWIIb IYTEeM MOZEIMpPOBaHIA IPONecca HAKOIIeHHS Iasa
B IOPUCTOH cpelie u mOCenyoINero ero BhTecHenusa Bogod. Has sroro,
HampuMep, MOMKET OBITH B3AT 00paser] McClefyeMoil NOPoaH NPaBAIbLHOR
TeOMeTPHIeCKO (JOPMEI ¢ M3BECTHHIMH Maccoil u mopucrocrbio. O6pasern,
THIaTeJbHO HACHIIAKNT BOJOX B BAKYYMHOH YCTaHOBKEe, B3BEIIMBAIOT,
a 3aTeM BRITECHAIOT M3 HEr0 BOJY BO3AYXOM IIH a30TOM HA KaOMIIAPHOK
yCTaHOBKe ¢ THAPOPUILHHMHM MaJONPOHWIAeMEIMU MeMOpaHaMHu [0
nocronuuo# Macce., OcraBmasgca B obpasile BOfA NOCHe BHTECHeHHS
HMaTRpyer Hmorpebenuyio Boxy. Ifocie sToro ras ms o6pasia BHTECHAIT
BOJOi npm coGIIONeHN OCHOBHBIX KPHTEPHEB MOJeInpoBaHUA. B gacr-
HOCTM, IPONECC BHTECHEHNA BeNeTCA ¢ LOPHCTHIMY HAacaJKaMd Ha KOH-
max uccrexyemoro obpasma. Ilo monydeHHEM JAaHHEIM TOACIHTHBAIOTCA

Vs _ Pr=Pc
= Vo~ pemoVo (42)
n
12 P,—P
ﬁor: o =23, (43)

Vn PsMoVo

rme V, — o6bem «morpeGennoity Bomnl; v, — o6beM nop; F1 — Mmacca
o6pasia mocile BHITECHeHHMA W3 HEro BOAH rasoM; P, — macca cyxoro
obpasua; p, — MIOTHOCTL BONE; V, — ofGbem obpasma; m, — Koapdu-
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IUeHT OTKPHTOH nopueroctn; P, — Macca obpasma mocie HACHIIEHUA
ero Bojo#; P3 — macca oGpasma mocie BhITeCHeHusd raza somoil. Halgsa
TAaKAM IYTEM Oy M f o, DOACUUTHBAIOT M, 1O popmyie (41).

ITpuMeHuTENbHO K BHITeCHeHMIO He(TH razsoM WId BOJOH TOXOOHBLA
MeToj OmpeneldeHusa m,; uMmeer Oospmiue morpemuocti. [ToatoMy w Hemy
ciaenyer npuberarh TOJIBKO IPH 0cOGON HEOOXOMUMOCTH W TIATedBLHOH
IIOCTAHOBKE 3KCIEPUMEHTA.

B ragecrBe mpuMepa B 1a0ix. § IpHBOAATCA MCXOQHEIE TAHHEE M pe-
BYJABTATHL OIpeTeJeHusA [JUHAMHICCKON MOPUCTOCTH WO MarepmazaM
#mceilemoBaHUN KepHA MeBOHCKHX oTdomennit Bamrupekoidr ACCP [192,
194, 1951.

Tabnauma 6

PeayasTaTst ompepmeileHnss IHHAMMYECKOH MOPHCTOCTH KEPHOB
JeBOHCKHX oraoskenmii Bamxkupcroit CCP

é s E é a 5;,'3 r & ég‘ B

S b Fo®H 3 2 -

Mechggmn& IMracr 5 g P § % § % § g E ] 2 £
S| 254 | S5Es| E8E .| EsE | Ex

=5 E3% | S88<L | ZeES | 58 St

TyiiMa3suH- i 0,17 546 0,21 0,22 0,097 57

CKOe Oy 0,22 569 0,22 0,09 0,15 ‘69

i 0,20 447 0,20 0,136 0,13 66

Ay 0,23 1084 0,28 0,075 0,15 65

Hyr 0,24 758 030 0,06 0,154 64

JleomnoB- Oy 022 749 0,276 0.22 011 50

CKOe I 0,18 180 017 0,19 0,115 64

Cepadnumon- Oy 0,18 — 0,25 0,19 0,10 56

CKOe
Amexcany- I 0,25 625 0,26 0,136 0,11 55
POBCKOe

B opmoii ms pabor [192] ucmoxnbsomasica KepH, oToOpaHHBIE Ha
OGBYHOM TIMHYCTOM pactBope. [lIs Hero ompeneraRil HPOHUIAEMOCTH,
OCTATOYHYIO HE(PTEeHACHIEHHOCTh I IOPHCTOCTH HACHIIEHHST, 0KAazaB-
IIyocs B MaHHOM c¢Jyvae OMHOBPEMEHHO MOJHOE # orkpHTOR, B apyrux.
uccnenoranuax [194, 195] 6suna ncmoxbsoBana KOppedslHOHHAA CBA3H
MEKIY COflePRanueM TorpeGeH Ol BOJIBI 0, If IIOPHCTOCTHIO M, TOCTPOEH-
Hag 0o pesyabraTaM aHaJH3a KepHa, 0ToOpaHHOTO Ha H3BECTKOBO-0UTYM-
HoM pacreope. Ha ocmoBamuw atnx jaHHeX (cM. 1ab1. 6) mofcanTHBAIR
BUHAMHYECKYI0 HOPHCTOCTE m, no gopmymne (40).

W3 raba. 6 BupHo, uro B paccMarpuBaeMoM ciAydae JUHAMITIECKas
nopucrocTs cocTasiger ot 50 g0 69% (B cpenmem 62%) or noaHO# MOPUC-
roctii. Ilpu sToM ¢ yBeandemmeM cofieps;KaHIa TOTPe0eHHOE BONBLB IIO-
Pofie JMHAMHYECKAA IOPHCTOCTH YMEHBIIAETCA.
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Kax 6o mokaszamo Bhume, 3QQeKTHBHAS HOPHCTOCTH AJIA TeX jKe
HOpoj B cpenueM cocrasiser 95% or moamoi mopucrocru. s srux pam-
HEIX BHIHO, 9YTO JlajKe IPH COBIAJEHWI OTKPHITOH MOPHUCTOCTH ¢ HOJHOH
MeRNY 2PPeKTHBHOR M AUHAMWIECKO# IMOPHUCTOCTHI0O HAOIIOfaeTcs CyIe-
CTBEHHOE DPasingue, KoTopoe mocturaer 33% IO OTHOIGEHUIO K IOJIHOK
IOPHUCTOCTH. JTO Pa3NMINe KAK PAa3 W MOATBEPIKIACT W3JI0KEHHOE BEIIIE
mOJIO}KEHHe O TOM, UTO My = M, >> My > My, 1 9T0 HEJIb3A OTOHITECT-
BAATH OTKPHITYIO IOPHUCTOCTH M, ¢ DPPEeKTUBHOE MOPHCTOCTHIO My, KAK
cupaBeuinBo yrasusad A. J[. Croasipos [232]. Hennss rtaxike oTO-
IEeCTBIATH 3QPEeKTHBHY0 MOPHUCTOCTh ¢ JNHAMUYECKOH, KaK 9TO CHEIAHO
B pabore M. C. Barosa 1 B. |. Uo#i [12], xoTrophie coriacno maiomes~
HO#M BHIIe METOIWKe OUPeReNATN d>HPeKTHBHYIO IOPHUCTOCTH, a NPUHH-
MajJn ee 3a guHAMHIeCKYy®0. l[edo B TOM, YTO UPH HACHIIEHMM KaIuiI-
JAPHHIX CHCTeM JRAUAKOCTHI0 M LOCIEAYIOMEM BEITECHEHMH JKHAKOCTH H&
KamWJLIAPHOR YCTaHOBKE OCTABUIAACH B CHCTEME YacTh ee HaXO[UTCH
IIaBHEM 06pasoM B HEeNPOTOYHHIX mopax i Kamaxax. Uro e racaercsa
KOJIMIECTBA JKUIKOCTH, HAXONAINEHCHS HA MOBEPXHOCTH JACTHI, B BHIE
ancoOpOIMOHHEIX CJI0eB, TO OHO B JaHHOM CIydae BeChbMa Majio 1 CymecTBa
Jela He MeHsAeT.

ONPEJEJEHUE OTKPBITON HOPHCTOCTH

His onpemenenna oTKPHITOR HOPHCTOCTH METONOM HACHIMEHUA GepyT
XOPOIIO HPOIKCTPATHPOBAHHBIA W BEICYMIEHHHHA 0 LOCTOAHHON MacChi
ofpaser; KepHA ¥ HACHIIAIT €r0 KEPOCHHOM B BAKYYMHOH YCTaHOBKE,
moxasaEHOH Ha puc. 9. Ilocie Hacmmenna obpasen ocymanwT QuUILTPO-
BaJIbHOH OyMaroil, B3BeNINBAXT CHAUAJNA B BO3LYXe, a4 3aTeM B KepocuHe
¥ OO Pe3ylbTaTaM B3BeIINBAHNSA HOJCIMTHBAKT K03PPUIUEHT OTKPHITOR
TOPUCTOCTH m, [0 QopMyTe

P,—P
roe P. — macca cyxoro ob6pasua mopojsi; P1 — Macca ofpasma, Hachi-
IMeHHOTO0 KEePOCHHOM B Bosayxe; P, — Macca HacHIeHHOro o0pasmna
B KepOCHHE,

Haxk ymxe orMedanocs, OTKPHITAS ODOPHCTOCTH MOPOJ ACTO COBHAKAET
¢ OJHOM IOPUCTOCTHIO, HO 9TO HE BCErHa CHPABELINBO A KapGOHATHHX -
mopox. Mcenenoranua KapOOHATHHIX IOPOL BOPOHEHCKHX OTJIOKEHIHE
Peunnroro medramoro Mecroposkmenns wmokasanu [93], wro monmasm
HOPHCTOCTH WX B CpemueM cocraBisger 4,8%, wsmensasce or’4 mo 7%,
a OTKPHTAsg HOPHCTOCTE — B cpenneM 3,1% , namensasce or 2,2 fo 5,4%.
OTKpHTag MOPUCTOCTh MO OTHONMIEHHMIO K moduo#t pasma 64,5%. Hapo
3aMEeTHTh, 9TO 5TO OTHOIIEHUE COXPAHWIOCH M LOCHE HOKHUMA KepOCHHA
B obpasunl npu masienun go 5O Kre/cm?.

NOOPABKA B 3HAYEHUWE HIOPUCTOCTH
HA MEHEPAJU3AILINIO IIJACTOBOH BOJBI

B mmo6oM HedTaHOM U razoBOM KOMIEKTOPe HAXOQHUTCH HEKOTOpoOe
KOJNUYeCTBO MUHEePaTH30BaHHOM Bongbl. Kcinm yKasaHHas BOJA HAXOJUTCA
B 'KanWIJIAPHO-CBI3aHHOM COCTOSHME, TO OPH 0TOOpe KepHa U3 HPOLYK-
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THBHOIO TJIACTa ¢ OPUMEHEHWEM B Ka9eCTBe HPOMBIBOUHON MHIKOCTH
0e3BOJHOr0 PACTBOPA, IPUTOTOBJIGHHOTO HA HePTAHON OCHOBE, COepIHa-
HHe 0 MHHEePANIM3alus ee¢ B KepHe OCTAITCA NPAKTHISCKH TAKNMH JKe,
KaK W B IIacre.

B npomecce sKCTRAKIME B OTrOHA BOJH M3 KePHA B HEM LOCHe CYIIKH
OCTaeTCsA CYXOii OCTATOR COJeH, Comep/KAaBIIUXCA B Bofe. B cBasm ¢ 9THM
PesyIBTaTH OnpefeseHNss IMOPUCTOCTH MOTYT OKA3ATHCH 3AHUMKEHHBIMIL,
970 OPY MOCIeYIOMeM MCHOJIb30BAHHY DTHX KAHHBIX JJIA HOJICYETa WK
YTOUHEHNA 3amacoB HeTH M raza B 3a/emaX MOMET IPUBECTH K CYIIeCcT-
BEHHBIM TOTPEIIHOCTAM, OCODEHHO NPH BHICOKOH MUHEPAJTH3ALMUU ILJIa-
croBoit Bome. IlooToMy B pame ciaydaeB BO3HUKAeT HeoGXOLHMOCTH
BROANTH B HAWJEHHYI0 BeIWINHY [IOPUCTOCTH MONPABKY Ha MUHEpPAJIH3a-
IIII0 BOJHL. ’ ’

CornacHo mcciIef0BaHUAM aBTopa ¢ corpymaukamu [142] ykasamayio
HOUPABKY MOKHO YIMTHIBATh HCXOHA U3 CIEIYIOHNINX COOGpasKeHmit.
Ilpesxne Bcero mMeeTca B BHAY, 9TO OCHOBHAMA Macca cojell B Boje HedTA-
HHX H T830BHX 3alle;keil npencrasieHa xaopunamu. O6veM norpeGeHHOR
Bojxel B KepHe V,, a Tarme Komuentpamuio coxeir C B 100 r ee oupene-
NA10T Ta60PATOPHEIM IIYTEM.

HMea aTH pamnble, KOInIecTBO coleit P, (B r) B oTorHaHHOM 06BEeMe
Vy BOOE MOMKHO HAWTH W3 BHPaKeHUA

C
Pc = 100—C VBYB? (45)

rge Yy, — WIOTHOCTH OTOTHAHHOH Bopmbl, paBHag 1 r/cm3.
Macca comeBoro pacTBopa (MUHepanuszoBaHHOU Bojwl) P,, coxmep-
sRamleroca B mopax obpasma xepma, Oymer paBHA

C 4
Pp=Vyvs+Pe=Vy¥s+ 50— Vo¥s =Vi¥s (1 —f—m)’ (46)

a o0beM ee

__Pp _ Vavs C ) 4Ty
Y T (1+100—c ’ (1)
rge 'Vp — IIJOTHOCTD MI/IHepaJIHSOBaHHOﬁ BOALL B KEpHE.

Ob6peMm CYXO0ro oCrTaTea B KepHe HaXOJUM M3 BhIPDasKeHUA

P, CVyYs

€T Yo T Ve (100—C) (48)

e Y. — MIOTHOCTEH COJeH, PACTBOPEHHBLIX B MHHEDAJIN30BAHHON BOJE.
Ecau comm mpexncrasiensl B ocuosuom NaCl, to y. = 2,16 r/cM3.
Beawanna y, B 910M cayuae Haxogutea 1o snavennio C aas NaCl B Ta6-
INIax, KOTOPhie OOBIYHO NPUBOJATCA B JI0GOM COPABOYHMKE IO XMMUM.
Mcxoma us (48), maimem ncTuHBN o6beM mop V,, mcciaemyemoro
ofpaslia KepHa ¢ YYeTOM CYXOTO OCTaTKa COleH

Vs

Cys
Vﬂn = Vn + Vc = Vn 1 -+ Vo (49)
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rie V; — o6beM mop, oumpejielsIeMEIH OIMCAHHBIMH BEHIIE MeTOoJaMu
fe3 yuera cogep:anusa B o6pasie KepHa cyxoro ocrarka coueit. [logenns
JeBYI0 U mpaByio gactu ypaBHeHua (49) ma o6beM o6pasia, HOJAYUIM
HCTHHHHE KO3)QUIIEHT HOPUCTOCTH KePHA My, ¢ YIeTOM MHHepaliHu3a-
T{HH BOJBL

a'CYB <
= Ma [1 Ve (100—C) (50)

TRE M, — HOPUCTOCTh 06pasia, oupenensemad 6es ydera CyXoro 0CTaTka
conell B Kepue; o — K03QPUEUEHT BOTOHACHII{EHHOCTH KepHA, OIpese-
AseMHi Kak otmomenwue V,/V,.

O cremesn BIMAHHA CYXOr0 OCTATKA COJNell B KepHe Ha Pe3y/bTaThl
OIpefielieHNs IIOPHCTOCTH MOJKHO CYJHTH IO CJACMYIMUM IBYM IIpHMe-
pam. Ofpasnbl KepHA, OTHOCAIMECH K AeBOHMCKUM orioxeHuaMm Tyiima-
3HHCKOr0 He(TAHOr0 MECTOPOMRIeHNs, MMeau: mepseii — m, = 0,179,
o = 0,198 u C = 24,2%, ncruHHAA LOPHCTOCTH €T0 OKa3anac1) paBHO#
my, = 0,184; Bropoit — m,;= 0,050, & = 0,935 u C = 24,5%, wcrun-
Hag ODOPHCTOCTH ero my, = 0,057. IIpn mamnoi MI/IHepa.TII/IBaHHH [12CTO-
BOII BORHI HeoOXOJUMOCTH B y9eTe ee OPH OHpeAeJeHH# MOPICTOCTH
OTIALAeT.

ONPEJE/IEHUE NMOJHON KABEPHO3HOCTH IIOPOJ

CumocoGs1 ompepedeHyA MOJHON KaBEPHO3HOCTI IIOPOJ, LpeTolpere-
asmores gopmyaamm (22), (23) u (27),

Ecau mopoma oTHOCATCA K THCTO KABEPHOZHOMY THNY, TO COrTACHO
dopuyne (22) paa oupepedenus KopdpdumueHTa KaBepHO3ZHOCTH HEobxo-
JAUMO YCTAHOBHTDL IIOTHOCTL HOPOJAB W MHHEPAJIbHOTO BemectBa. Ompe-
JelieHne MJI0THOCTA MUHEDPAJBHOrO BeIECTBAa B JAHHOM CIydae HHIEM He
OTIANTAETCA OT AaHAJIOTMYHBIX OTpefelieHWH mpW aHadnse IOPHCTHX
mopoy. Heckoasko umage o6cTOUT Moo ¢ onpegesenneM obbeMa ofpasma
KaBepHO3HO# HOPOIE, 3HATH KOTOPHIH HeoBX0oquMo IIA YCTAHOBIEHNA
ee maotHOcTH. Bememcreme Toro, 4ro mapaguH NPOHHUKAET B KaBEPHH,
a KePOCUH BHITEKAaeT M3 HWX, AJA4 ompeneieHns o0bema obpasHa kasep-
HO3HOH HODPONE MOKHO HCIOIb30BATHh CHOCOG, OCHOBAHHHIH HA H3Mepe-
HUHU er0 TreoMEeTPHYeCKHX pPasMEpPOB, ecCIH BO3MOKHO W3TOTOBIEHIE
ofpasmna mpaBEILHOM reoMeTpuaecKkoi gopmar, manm cnocod @. N. Kora-
xoa u JO. C. Mensaurosoir [139]. B stoMm cmocofe mng o0IMIIOBKHU
moBepxHOCTH Oo0pasma BMecTo mapaduHA UPUMEHSIOT HEeIPOMOKAEMYIO
IIeHKY THIA XJOPBUHWIOBOM W30JIANHOHHON JEHTH HIN Iepen Hmapa-
JuHMsanmell HaRJAaABIBAIOT HA HEro Kaabky. Bo usbemanue morperm-
BOCTel, 00yCI0BICHHBX HEAKKYPaTHOR 06AUI0BK 0, HE0OX0qUMO, ITOOH
obpazer; nMen Gojee MM MeHee IPABHILHYIO IeOMETPHICCKYHO (OPMY.
B ocranbnoM Bce umsMepeHus M pacuersl BeIyTCH, KAK M3J0KEHO BEIIE
JJIst TOPUCHTX mopox. Ilo HafmeHHBIM IITOTHOCTAM 06pasa u MUHEPAIL-
HOro BeMlecTBA IOJCIUTHBANT KOIPOUIHEHT I\aBepHO3HOCTI/I uo dop-
myae (22).

1A oupenesnenna KaBepPHO3HOCTH HOPOJ MHOTAA PEKOMEHAYIOT HMOb-
sosarbes gororpaduamu xepHa. Ilo GoToCHHMKY ompefelsloT cyMMap-
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HYI0 IJIOIMafh KaBePH HIaHUMETPOM, OTHOIIEHHE¢ KOTOPOH K IJIOIamu
CHIMKA Omu00THO NPHHUMAIOT 38 KOd(POUIMEHT KaBePHO3HOCTU MOPOMIHL.
910 ormomeHme OGHo OB PAaBHO3HAYHO OTHOIIEHNID O0beMa KaBepPH
K obbeMy oOpasua, ecam OB KaBepHH HMeJH CKBO3HOe KaHAJIBHOE
cTpoenue MORo6GHO HOPOBEM KamajiaM. IIOCKOJBRY iKe CTpoeHHe KaBepH
HHOE, 3TOT ¢cH0c00 MOKeT GHITH MCIOJL30BAH JIHINL B CIYdYae CTaTHCTH-
gecKHI 60JbmoOro wmcia QoTOCpPe3oB B IpefelaX ORHOIO KYCKa KepHa.
TpynoeMKOCTh OMEHKN KaBOPHOZHOCTH HPH HTOM PE3KO YBeIW4WBAETCH,
I OCIOKHAETCS OILpejelleHHeM MHOIMX WCKOMBIX IapaMeTpoB HA ONHOM
u ToM jKe oOpasie.

Donee caosxuE ncciegoBalnsa KaBePHO3HO-IOPUCTHX HOPOJ, TAK KaK
Heo@XoquMo OLpefedsiTh CYMMADHYIO W PasfelbHYI0 eMKOCTH mOop M Ka-
BepH. Jlis aToro cornacuHo Gopmymnam (22), (23) u (27) Heo6xognmo ompe-
JeJuTh HIOTHOCTL KaBePHO3HO-TOPUCTOro obpasua IOpOjEl, MUHEDAIb-
HOTO BellecTBA M TOH 4WacTu obpasma, KOTOpas MMeeT IOPHCTOE CTPOe-
Hue. YanToiBas 970 06CTOATENBCTRBO, BCe ONPeaesenus YIo0Hee HAYNHATE
¢ CYMMapHOH BeNWIUHE KO>(POUIMEHTOB KABePHOZHOCTH H IOPUCTOCTH,
onucwBaeMo# gpopmyoit (27). B sTom caydae, Kak U IS IHCTO KaBEPHO3-
HEIX LIOPOJ, HEOGXOAMMO OULPEAENHTHh IIOTHOCTH LOPOABI W MHHEDAJb-
HOTO BEMECTBA OMMCAHHLIM BHIMe cnocoboM. Ilis pasgeiabnoil OLeHKE
9THX BEJIWYUH, COTJAcHO ¢opmyrde (23), TpebyeTcsa elle oupelelnThb
IJIOTHOCTL TOPHUCTOH dacTH mopomsi. C 9Tofl HEedsl0 OT WCCIenyeMOTo
o0pasma TWOPONE OTKAJHBAIT KYCOIeK MOPHCTOTO YJacTKa Maccod He
6onee 10 r u Ges kamepH. B cayuae HeoOXOAUMOCT €I0 IKCTPATHPYIOT
M cymar. 3aTeM B3BEIIMBAIOT, HACHMIAX0T KePOCHHOM B BAKYYMHOR
YCTAaHOBKe, CHOBA B3BENIMBAIOT CHAYAJa B BO3jyXe, MOTOM B KepOCHHe,
H IOJCYIUTHBAKT IIOTHOCTH HOPOAS P, 10 ¢opMmyie

PC K
p“:Pl—-—pP’;, (51)

rge P, — Macca cyxoro obpasma; P1 — macca o6pasiia mocie HacHIIe-
‘HHA KepocwHOM; P, — Macca HacwImenuoro o6pasna B KepOCHHE;
Pxp— IIOTHOCTH KEPOCHHA.

Oupepeans TakuM TyTeM O, U 0OMYI0 IJIOTHOCTH KABEPHO3HO-IOPHC-
Toro obpasma p,, no dopmyIe (23) mopcuuTEBAIOT KO3PPUITHEHT KaBep-
HOBHOCTH M. 3HAA M, U CyMMYy m, - m,, mo ¢opmyie (27) HaXomaT
koadunuent mopucroctu my. CyMmapHoe W pasjgelbHOe OmpPeAeleHNe
KaBePHOBHOCTH U IMOPHUCTOCTH IOPOJ AAET BO3ZMOKHOCTH CYANTH O fOJe-
BOM YYaCTHH HOD ¥ KaBePH B eMKOCTH KOJJEKTOpa, 0 XapakTepe pacupe-
meneHns morpeGeHHON BOJBL B HeM, a CIefOBATENBHO, 06 abCOTIOTHHX
M I3BJIEKaeMbIX zamacax HedTH,

Taroe cymMMupoBaHNe KaBepPHOBHOCTH ¥ IOPHCTOCTH TepsieT CMBICIH,
eCJIH HOPHCTOCTH OIeHUBAETCA N0 HOPHCTOH TacTy 06pasiia, a KaBepHO3-
HOCTb — II0 KaBepHosHO#. llpu TakoMm amHanmuze cyMMapHas BeJIHIHHA
K03)UINEeATOB IOPUCTOCTU 1 KABEPHO3HOCTH HE COOTBETCTBYeT JefCTBH-
TeALHOU ee BeduduHe. {pomMe TOro, B HTOM ciydae NCRIIOIAETCH BOBMOK-
HOCTh WCHOJH30BAHNA HTHX JAHHBEIX, Tak Kak HojobHOe JejeHue xasep-
HO3HO-TIOPHCTOTO ILIACTA B NMPOMBINIIEHHHX YCIOBHAX HEOCYHIeCTBIMO.
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OHIPEJEJEHUE OTKPBITON EMKOCTH IIYCTOT
KABEPHO3HO-OOPUCTEIX HOPO]

Jlia cyMMapHO-Pa3elbHOro OnpefelieHus OTKPHITOR eMKOCTH KaBep-
Hozuo-mopuctrx nmopox B. Y. Tpoemoascruit m P. K. Tyxrarynnu [245]
HMCIONB30BANY HM3MeHeHHHH mmu cnocob IlpeoOpasmencroro. Cymmocts
€ro COCTOHT B TOM, 9YTO IOCJKe JKCTPAKIUN H CYNIKM o0paseld B3BeIln-
BaoT (P;) ¥ HACHIIAIOT mOJ BAaKYYMOM CMeChI0 KePOCHHA U YeTHIPEX-
XJOPHCTOr0 YIJePoja, IJIOTHOCTh KOTOPOH Xoxbupaercsa pPaBHOUA MIoT-
HOCTH mapadumHa. 3aTeM ero B3BEIIMBAIOT B YKazamHOH cMecu (P..)
u B Bosayxe (P.). Ilo monydenHHIM FaHHHIM IOLCIATHBAIT OTKPHITYIO
II0PHCTOCTD
Pc—P;

Pc Pcc (52)

KOTOPYI0 HPUHUMAIOT 32 OTKPHTYI0 ME;K3ePHOBYIO HOPHCTOCTH KaBep-
HosHO-mopucroro obpasma. Ilocime atoro ocBobommBiiMecs mYCTOTH OT
CMECH KepOCHMHA M JeTHPEeXXJIOPHUCTOTO Yriepoja HDPH H3BJIeYeHHH 00-
pasna Ha BO3AYX HACHINAIOT HOJ BAKYYMOM PACILIABIGHHEIM mapaduuoM
¥ B3BEMUBAIT B Boagayxe (P..), OpexBapurelbHo yOpaB ¢ MOBEPXHOCTH
amuanit tapagun, a 3ateM B cmecu (P..). Ilo monydenmnM pesyiabTaram
IOACIATHBAIT KO3PPUIUEHT, XapaKTepHsYOMu# OO6MIYI0 OTKPHITYIO
€MKOCTh KaBePHO3HO-mopucToro obpasma, mo Gopmyle

Mo =

Pen—P,
o
vy (53)

ITo pasmoctm m’'—m,, YycTaHaBIMBaeTcA KOd()PHUIIHEHT KAaBEPHO3-
HOCTH.

WsnomenusIi c0oco6 CofepsRUT CYIMECTBEHHYI0 OMUGKY, KOTOpas ¢o-
CTOUT B TOM, 9TO HPK OOpPefleleHNH IIOPUCTOCTH M, 06HeM IOP OTHOCUTCA
K o6beMy o6pasma Ges KaBepH, a He Ko BceMy o0beMy obpasma. IlosTomy
HaliieHHas BeIWIHWHA M,, m0 Qopmyie (52) IOJYYaeTCsA 3aBHIMEHHOM,
a pasHOCTh MEMRAY m’ —m,,; 3aHIKeHHOH.

VYrazanaHas omulKa MoKeT GHTh UCKIIOTOHA, 6CIH I OIpefieen s
KO03(QUIUeHTOB OTKPHTOH HOPHCTOCTH M,; X KaBEPHOHOCTH M, LPU-
HATHh HOPAROK ONpefeleHuil  pacieToB corjacHo dopmyram (54) (53),
HauncamssiM [120] pna crywaer, xorma KepocuH W napadMH HMMeIOT
PasHY NIOTHOCTH

Py—P,
Mo = Py P ¢4
n
mo}{= (PKH—PK) pK , (55)

{Pxn— Pxng) Pup

rge P, — Macca cyxoro obpasma; P, — macca ofpasma B Bo3gyxe
oce HACHIeHUs KepocuHoMm; P, — Macca o6pasna B Bo3gyxe Hocie
3am0oJHeHNA IOP KepOCHMHOM, a KaBepH wnmapa¢muom; P, — Macca
ofpasima B KepocuHe IOCIe HACHIIEHUA €ro KePOCHHOM u mapaduHoM;
Px — TIOTHOCTH KEPOCHHA; (g, — TIOTHOCTH mapaduna.
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Ecan. B onpeneneHWAXx OTKPHTOR eMKOCTH IOJL30BATHCSA BMECTO
KepoCcHHA ONNCAHHOM BHIIE CMECHI0, IUIOTHOCTH KOTODOW paBHA ILIOT-
Hoctir mapaguna py,, Toraa gopmymna (55) mpuMeT B

Pyn— Py
(Pen— Pxnx) (56)

W3 gopmya (54)—(56) Buamo, 9ro sHaMeHATENsb IpefcraBiser coboi
B CKPHITOM BHfe 06BeM ucciaegyemoro obpasia, a IucIuTeNb B (54) —
obbeM 1op, a B (85) — obbem rasepn. CiegoBaTensno, yrasanuse Gop-
MYZBI OTIICHIBAIOT [I0J€BOe yYacTiie KaBePH I IOP B obnieit eMKOCTH
HKaBePHO3HO-IOPHCTOr0 ofpasia, paBHOU m,, -+ moK, T. €., CKJIAQJBIBAA
(54) u (56), momygnm

My =

' Pyn—Pc
m =" C 57
PKH—PKHK ( )

CaesiyeT oTMETHTH, 9T0 K KaBePHAM OTHOCATCHA NMYCTOTH, U3 KOTOPHIX
KepOCUH IPH HAXOMKOeHHH ofpasma B BO3AYXe BHITEKAET, a K HOpaM—
B KOTOPHIX OH yAepsxuBaerca. IlpaBma, mpm 3TOM K 9uCIY IIOP MOTYT
ObITH OTHECEHBI TAK:Ke KaBepHHI, coobmMaromimecd MesKgy coGoil mopamu
11 IO3TOMY YAePKINBawIIKe B cefe KePOCHH, YTO NPHUBOUT K 3aBHINCHUIO
OTKPBHITON NOPHUCTOCTH I 3aEMKOHHIO OTKPHTOR KaBepHOosHOcTH. TeM He
MeHee HOX00HOe OUPe/ieIeHIe OTKPHTOM MOPUCTOCTH 11 KABEPHO3HOCTH He
JANMIeHO0 TNPAKTHYECKOTO CMELICHA, TaK KaK KABePHH, B KOTOPHIX COXpa-
HAGTCA KEePOCHH B CHJIY YKa3aHHHX NPNYNH, B paspaboTie MOryT cefs
BECTII aHAJXOTHIHO \HOpaM.

Ecan obpasen, HACHI{eHHENE KepOCHHOM H HmapaduHOM, B3BEIIHBATH
B BOJie, T. e. P,,, ecTh Macca ero B Bojie, To popmynst (54) u (55) cooTBeT-
CTBEHHO HAUWIIYTCA B BHUJE

__ (Px—PJ)ps ’
Mon = (Pxn— Pkns) PK, (54 )
(Pxn—Px) p» »
Mox = (Pxn— Pxus) pnp (55 )

rae p, — IJIOTHOCTH BOAHL.

Cornacao wmccaegoBaruam 0. C. Measunkosoir u JI. . OpaoBa
[181], OTKDPHTYIO eMKOCTh IOP M KaBePH KABEPHO3ZHO-TIOPUCTHX LOPOT
MOJKHO ONpeHelATh U Ge3 3amoNHenus KapepH mapadumom. OTKpHTAS
MOPHCTOCTh B DTOM CJydae, Kak M B OPENHAYMIeM, IMOACIMTHBAETCA IO
dopmyae (54) ¢ roil mump pasaumed, 9T0 B 3HaMeHaTele HTOH GOPMYIH
BMECTO MACCH 00pasma, HACHIIEHHOTO KepPOCHHOM ¥ mapadmmoM P,
BBOJIUTCS Macca cyxoro oGpasna P., o0aMmoBaEHOTO BOXOHEIPOHUIAE-
Mo#l IJIeHKOH, M Macca ero B xepocune P, Bmecro MaccH P... Nnaue
roBOPsA, 06’5eM KaBePHO3HO-TIOPHCTOTO 00 pasma oupeelAI0T 37ieCh TaX e,
Kak ¥ OPW OIeHKe IOJHOH KABePHOZHOCTH M IOPHCTOCTH.

B cayuae HeoGXommmocTH BHECEHHs IIONPABKN HA 00AMIOBKY 00-
pasma QOPMYIa MJIA OuUpefeleHHs OTKPHITOH IOPHUCTOCTH OYyeT NMeTh
BHJ,

(Px— Pc) 0o (58)

m =
o0 (Pe+Pos— Pox) Poﬁ—‘PoﬁpK’
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e Pog M posg — COOTBETCTBEHHO Macca ¥ ILIOTHOCTH 0GIHIOBKE 06pasna
RepHA,

Ecnu P, HACTONBKO Majo, 4TO MM MOJKHO OpeHeGpedb II MOMKHO
opuaaATh Py = 0, 10 dopmyna (58) mepexoauT B pazHOBHAHOCTH (op-
Myasl (94). Hdas omeHku kosdPHIHEHTA OTKPHITOM KaBepPHO3HOCTH pac-
geTHl OPH TAKOM IOAXOge BeAYTCA IO dopMmyre

(=1 pa P, (59)
c 40K
e Pyx — Macca o0pasma B KEPOCHHE MOCTe HACHINEHUs ero KePOCHHOM;
.0cTAJNbHEe 0003HAYEHNA Te jKe.

IIpu HeoGXoOmMMOCTI BHECRHHS MOTPAaBKU HA 00beM 06aNIOBKI (op-
Myna (09) mpHHUMaeT BU[

(Px—Pyx) Pos (60)
(Pe—Pox 4 Pos) Pos — PosPos

- Ecan BsBemmuBanue 06IMI0BaHHOTO 06pasia IPOBOAMTCA B Boje,
To dopmyast (58)—(60) OynyT uMeTh claegyIOmMuA BuA:

Mog =1~

. (Px—Pc) Po6Ps »
mon—(Pc+P06—Poa) POG—POGPB’ (58)
Y . (Px— Pxx) Ps »
Mo =1 = e —Pogy (59
S (Px — Pxx) PocPs (60’)

[(Pe—Pos+ Pos) Pos— PosPa] Bk

B coorBercrsun ¢ gopmynamu (54) u (55) woadduimedAT OTHPHTOR
@MKOCTH KaBePH I ITOP BMecTe MOKET OBITH ONPENeNeH W3 BHIPAKEHUA

(Pyn— Py) P+ (Px—P¢) prp
(Pyn— Pxux) On ’ (61)

.4 OpH B3BEeIIHBaHUI B BOJe IIO d)OpMYJIe

(Pxn—Py) pxps+ (Py— Pc) ppPu »
(Pxu— Pxns) PxPr : (61 )

Ciegyer 0TMETUTE, YTO MEFKAY MOJIHOM 1 OTKPHTOH €MKOCTBIO IIYCTOT
KapOGOHATHHRIX TOPOSL Haﬁmonael'cﬂ KOppelAnoHHas ¢Bass (cM. crp. 60).
Jlaa orkprTolt M MOTHOH IOPUCTOCTH 3T CBA3H ANINPOKCHMUPYETCH
B 0o0meM Buje YpaBHeHHeM NPAMOHN

Moy = @Myn — b. (62)

Ecan ussecTHH KO3()QUIMEHTH 3TOTO YpPaBHEHHA, TO, KAK IIOKA3H-
BaloT ucciaenosanns [180], mosBigercs BO3MOMKHOCTH TOYHO OIpene-
JUTH OTKPHITYI0 KaBePHO3HOCTH M IOPHCTOCTH 0e3 YINOMAHYTHIX BHIIE
YCIOBHOCTeH, NPHHATHX npu BHBoue opmyx (54)—(61). Has srtoro
Heo6X0{MMO BHPA3UTh NOJHYH HOPYCTOCTD My, HOPUCTOR JacTH KaBep-
HOBHO-NOpUCTOro ofpasra Jepes MOJHYI0 HOPUCTOCTD 3TOT0 06pasua My,
cornacuo dopmyunam (23), (27), 1. e.

M = o . (63)

Mogn =

Mogn =
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Wnawe rosops, myy mpexcraBiser cofoil oTHomenme of6beMa TOP
K 00BeMY KaBepPHO3HO-IODPMCTOro ofpasma mOPOAEl Oe3 06beMa BXOMs-
IMX B HErO KaBepH, a m,, — OTHOLIeHHe TOT'0 Ke 06beMa mop K 06beMy
ofpasna ¢ yueTom o6HeMa KaBepH.

B cooTBeTcrBHIL ¢ 9TUM H OTKPHLITYI0 TOPHCTOCTH MOKHO BHIPasnTh
TAaKUM e o6pazom .
M. == —llom (64)

on 1 g

Hxyes B Bupny, wto coraacHo (19)

my,=1-—"Lo, (65)
Om
B yaaTnBag (64), BepaskeHnce (62) MOMHO WpefcTaBUTL B BHAE
Mgy = (1—my) ((a-L2=L — p) (66)
(Y
N, OpIHHMAasi BO BHAOManue (24),
Moy =L (g ufr _ 3. (67)
Pn

CregoBaTelbHO, 3HAM IUIOTHOCTH KaBePHO3HO-IIOPHCTOro o0pasma
0y, IIOPHCTOI WACTN ero P, MUHEPAJIBHOTO COCTaBa Py ¥ KO3POUIHMEHTE
¢ 1 b, MOMKHO ompeHeluTh K03PPUIneHT OTKPHTOH UOPHCTOCTH My,
Roadduunent oTkprTol KaBepHO3HOCTH MOKeT OHTH HABIeH mo pas-
HOCTI MEKIY Ko3(QPHINeHTaMU OTKPHITON eMKOCTH IIYCTOT 00pasma Moy
1l OTEPHITOH TOPHCTOCTIL My

Moy = Mo — M. (68)

Hoaddumuent oTKPHTOR eMKOCTH IIYCTOT My, B TAHHOM CJIydae
MoeT OBITH HalleH W3 BBIPAKEHMS

(Pe— Pyx) PrPos
[(Pe— Pos+ Pos) Poo— PocPsl Pk ) (69)

9710 BHIpajKeHNHe IIONYYEHO B pesyabrarte cIomenus gopmyn (607)
z (70)

Mok = -

(Px—P¢) psPos , 70
[(PC—POB_iLPOG) P06 — PosPs] Px ( )

Myn =

KOoTOpas TpejcTaBiser coboil pa3HOBI/IJ:[HOCTI) dopmynrr  (54), worma
oGBeM o6pa3ua OmpefeNgioT HOoCcle ero OOJWOOBKE HEIPOMOKaeMoil
OIeRKOl IyTeM B3BeIIMBAaHWA B Boje, He mpmOerasg K 3amONHEOHNI0 Ka-
BepH napatimHOM

Ecan maccoii 00GMHIOBRHE o6pa311a MOYRHO TPeHe6pedsh BCIeLCTBIE
ee MajocTi, popmyraa (69) mpumer Bun

Y (PC_PKK)pE 71
s SR ()
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Ucmonbsysa M3IOMeHHLE HYTH OUpefeNeHHd OTKPHITOM M IIOXHOM
©MKOCTZ KaBepH ¥ II0P COBMECTHO M Pas/eIbHO, MOKHO OLEHUTH CpeJiHe-~
B3BEIMEHHYIO0 BeJINYHHY WX B KapOOHATHOM KOJJIEKTope IO CXeMe, M3J0-
JKeHHON BBINE.

CBA3b MEKIY PA3ZJNYHBIMM BRIAMH LY CTOT
B KAPBOHATHBIX IOPOJAX

Me:RAY eMROCTAMH Pa3inYHOTO BHA2 NYCTOT KapbOHATHHIX IODPOA,
#aK TOKA3BIBAIOT McClefoBanysa, HabIoaaeTcsa KOPPelIANNONHAS CBA3b,
anmpoKcHMUpyeMas JInHeHHBIMA
¢ynkmuamu Buga (62). B kagecrse
Mk X upumepa Ha puc. 11 npmBogarca
Mo 16 A KpuBHEe 3aBUCHMOCTH: OTKPHITOH 1O~
1 X7 4 pucrocth m,; OT TOJHOH mopu-
147 | croctm my, AlIA BOPOHEKCKAX OT-
I AN A TZa doskenuili Peaumkoro Mecropope-

X s mug  (spuwBas [I); woaddmiumenrta
8 V 74 OTKPHITOM eMKOCTH KaBepH 1 IIOP
% Mgen OT KOIPPUIenTa HOTHOE eM-

b KOCTH WX Myy, (KpEBasg 2 JJIA Me-
,//f’ COJNIeBHX OTIOKEeHUH MeCTOPOKIeHNE
ég OcramkoBudu, KpuBaa 2a¢ — ANA
P 3 7 %y CCMUIYRCKNX OTJIO)KeHHﬁuPe‘II'IIIKOrO

my MECTODOIKIeHH); TOJHOM KaBePHO3-
Myxn HOCTH My, OT UOJHOH eMKOCTH Ka-
,’;'rnx BePH M HOP My,,; OTKPHTOH KaBep-
] ¥ HO3HOCTH M, OT TOJHOH eMKOCTH
Puc. 14. Hpusne BaamMOCBABE MOMNY  papepm my, (kpuBas 3); OTKpHTOH
PasINYHEIME BAZAMHE IXYCTOT KapGoHAT- 1 '
- HBIX TOPON KaBEPHOZHOCTI My, OT HOJTHOA eM-
KOCTH KaBePH M IOD My, (KpuBas 4)
W, HAKOHel, OTKPHITOR KaBePHO3HOCTH M, OT OTKPHITOH eMKOCTH KaBepH
1 0D My, (KpuBasg J).

Kpusbie ma puec. 11 CBHEETEABCTBYIT 0 TOM, UTO HabaKpan0MmaAcsH
.CBA3D MEKIY eMKOCTAMH DPAa3JINYHbIX BUJOB IIyCTOT KapOOHATHEIX HOPOX
HeofHO3HAYHA, llopTOMY /I YCTAHOBJIEHNsA UINH YTOYHEHWA 3aHacoB
HedTH ¥ Taza B 3aJie;kax mepedncieHnbie Ha puc. 11 3aBUCHMOCTH ZOJKHEL
.OIIEHUBATHCA B KAMKEOM clIydUae OTHEIBHO. :

Myn 20
Mok 2 g

2

ONIEHKA HEOXHOPOJIHOCTH KOJLJIEKTOPOB
00 EMKOCTH IYCTOT

I'azoHedTeHACHIIEHHOCTD I ra30HePTEOTAaTa KOIIEKTOPOB, KaK M He-
06X0nMOe KOMMIECTRO HHOOPMAIHMOHHOIO MaTepHaJa JJfd WX XapaKTe-
PUCTHKN, B 3HAYMTE]BHON Mepe 3aBUCAT OT JINTONOTIMISCKOR HEOHOPOL-
socTi mopox. IloaToMy OIleHKA ONHOPOZHOCTH KOIJIEKTOPOB IO MX eM-
KOCTH ¥ APyruM (u3NYecKHM IrapaMeTpaM uMeeT BajKHOe 3HAUeHNe.

OnHOPOZHOCTS INIACTA HO EeMKOCTH IYCTOT WJIH HO KaKOMY-Iub6o
WHOMY CBOMCTBY MOJKET XapaKTePH30BaThCA KOIPPUIIeHTOM OFHODOA-
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‘goctH. Keim 1o  eMKOCTM MCCIeAYEeMHH KONJIEKTOD OXHOPOJeH
10 Bcell MOIMBOCTH, KOIPOUIMEHT OXHOPOAHOCTH paBeH OUHIILE.
IIpu noanoil wneommopogHOCTH KO3PPUINEHT OZHOPOTHOCTH NPHHY-
maercs paBHBIM ' HYIW. CleIoBarelbHO, BO BCeX OCTAJLHEIX CIydaAX
BeaMdIHA Ko3PPuInenTa OJHOPOIHOCTH HAXOAMTCH MeXAY HYJeM U
equHuAIeH.

Jaa oTsickaHusa KOPPUIMEHTA OMHOPOAHOCTH HOPOJ, IO NHGHM KO-~
JeKTOPCKUM CBOMCTBAM MOKeT OHITh HCHOONB30BAH rpaguIecKuil MeTox
Jlopenna [202]. Ha puc. 12 npuBogutea rpagui Ojd OMeHKH OFHOPOA-
HOCTH mopucrocTr miaacra i B ckB. 1607 TyiiMasuHCcKOTO MecTOpOMKIe-
Hua. Ilo ocu opauuat sToro rpadura orxoena GespasMepHad BeJlMYHHA

2 h;m;/hm, TRe h; — MOIIHOCTL cloeB ¢ PasHOW MOPUCTOCTBIO m;; h —
MOJIHAs MOMHOCTL IIACTA; M — CpPeJHeB3BeIIeHHAA TOPUCTOCTh. 1lo ocn

abcmuce OTKIajgbiBaercs GespasMepHbl napamerp ) A;/h.

Jis mocTpoerua rpaduKa cHagasa COCTABIAIOT TaOJHUIY, B KOTOPYIO
3aHOCAT IIOPUCTOCTH Pa3iMYHEIX WATEPBAJOB IJacTa B yOHBamomeMm Io-
pagke. [Imarosanbp BA cOOTBeTCTBYeT HOJHOM OZHOPOLHOCTH ILIACTa;
aumaua OBA — noanoii meomuopopuocTn M JjmHua OCA u OC'A —
9aCTHIHON HEOIHOPOTHOCTH. _

Jlunng OCA mocrpoera misg NPOXYKTHBHLIX Zhymy b
IpocloeB IIacTa, o6mas MOMHOCTH KOTOPHIX '
paBEAgack h, auaua OC'A — mus Bceil MomI-
HOCTH ILJIACTA ¢ YIeTOM IPOCIOeB ajeBPOJUTOB r
¥ apTHIINTOB. B cooTBeTcTBHH ¢ 3THM KO03(- J
QUIMEHT ONHOPONHOCTH JJIA NpPOXYKTHBHEIX 0%
IPOCIIoeB MPeACTaBIAeT OO0 OTHONIGHNUE IO~
mamu OBAC x uaomamu OBA, a mis Beeit
'MOI[HOCTH ILIACTa € YYOTOM aJeBPOJIUTOB W
AprHiIINTOB — oTHomeHme 1omamu OBAC’

k wiomaxu OBA. B coorsetcTBuu ¢ 3TUM K03h-

GUIHeHT OJHOPOJHOCTH [ TeCIaHUKOB CO-

crapun K, = 48,5 : 50 = 0,97, a ¢ ywerom PuC. 12. I'paduk pas on-
A penenenus KospPHIHECHTA

BceX JUTONOTHIeCKUX pasuHocreit K, = 0,776. OJ(HOPOJHOCTH ILIAcTa IO

ITepBrrit w3 srux rospdunuentor (K,,) xa- LOPHCTOCTH-

pPakTepu3yeT OJHOPONHOCTH IEMEHTAIMH K Ipa-
HYJIOMETPHIECKOTO COCTABA HPOIYKTHBHHX MPOCIOeB ILIACTA, 4 BTOPOH
(K;;), KpoMe TOro, — JWTOJOIMYECKYH OZHOPOJHOCTH BCEeT0 HJIAcTa.
PaszgensHo0 IUTOTOTHIECKAA OFHOPOMHOCTD IJiacTa JOMKHA O PelelAThCA
M3  BHPasKeHU (OBA—OBAC + OBAC’): OBA = (1—0,97 +
-+ 0,776) : 1 = 0,806.

Ha pwc. 13 upuBogarca kpussie K,,, HocTpoeHHEEe AJIf TeppUIeH-
HHIX oTj0xKeHm# miacra i TyliMasuHCKOTO MeCTOPORACHNUA, AIA yrie-
HOCHHX OTIOMKEeHHUI APIRHCKOIO MECTOPOKIeHUA II IO HYKHeH dacT
pudorennsix otioKenumit I'paueBckoro mecropompenusn. Ma mpusenen-
HBIX KPUBBIX BHIHO, 9TO CTENEHb OJHOPOMHOCTH PACCMOTDEHHSIX IIODOJ
0 MOPHCTOCTH B pafloHe PACHONOMKeHUs OICHOYHEIX CKBAKHUH IPAKTH-
YeCKM OfHA U Ta jKe M cocrasisgeT B cpemuem 0,77. IIpu aToM, Kak moKa-
3pBaeT rpadukK, OpemcTaBieHHN#t Ha pnc. 14, CpefHAA HOPHCTOCTH
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HOPOR m yBeJMUNBACTCA C yBeAMIeHHeM KOapUIMeRTa OLHOPOXHOCTIH
K'y,, yaosaersopag B omiem BUAEe QYHKUUH
m=a,K, —b,, (72)

KOHRDETHOE BBIDAMEHHEe KOTOPOM Idf DPAaCCMOTPEHHEX CKBAJKHH HA
puc. 14 mveer Bupx

m=31K;, — 17,54, (72%)

Pacnonaras xosddunnenramu ogaoponsoct miacra K, win K, no
RamIoil CKBaKNHS, MOKHO CTPOMTD H3OIHMHUI OJHOPOJHOCTH M OUpeje-

E/qmi/hﬁ
1
A %
3 b [\_ 1397
% ! 1529 of 903
a5 / 1168 g 1607
15 —
1282
o515
05 1
o i 0 25 A
Prpc. 13. Kpueme roagdunmenta ofHOpOA-  Prc. 14. KpHBag 3aBHCHAMOCTH cpef-
HOCTE Ko Heli HOPHCTOCTH m OT Koo(pHIHeH-

Ta ONHOPOJHOCTH K;n pig/i:s 06paau0B
CKOTO MeCTOpOKOeHNs CKB, 1397; 2 — K,'n=0,788, n;pgaggf}giﬂi gﬁ;%’;ﬁm;g;gﬂ
MeCIaHNK yraeHocHo CBITI Appancxoro MeCcTo-
poxmenua B ckB., 503; 3 — K,, = 0,748, prdo-
TeHHH HSBeCTHAK I'paveBCKoro MECTOPOKAEeHHA

CKB. 616

11— K,’,2 = (0,843, meBOHCKRI mecuaHux TylhMasnH-

JATH CPeJIHEeB3BEINCHHYI0 BeJININHY KOdDUINEHTa OJHOPOTHOCTH B Io-
JIOM IO IJIACTY, HOAB3YACH CIEAYIOMMM BHIPAMKEHIEM:

K, _ SKhI; 73
2 hiFy

rpe h; u F; — COOTBeTCTBEHHO MOIHOCTH MJIOMARN IHIacta, OpUXOs-

mMuecad Ha KamAYIo CKBAIKUHY,

Has Gonee monHON XapaKTepUCTIKI JIHTOIOTHISCKOI ONHOPOAHOCTI
IJIaCTOB MOJB3YIOTCA TakkKe KOdQUIIEeHTOM cTpaTudmKALu, MIu Koad-
gunmuenTom mammacroBamma [202]. Dra BeauumHA MAeT BO3MOMKHOCTD
CYAHTH O TOM, HACKONBKO, HAIPDUMED, TOPUCTOCTH MJIACTa UBMEHAECTCA OT
OIHOM CKBAKUHEI K APYTOH. ITOT KOSYPUIUEHT ONPERETHIOT ¢ IOMOIIAIO
rpagura puc. 15, Ha KOTOPOM WO OFHOE OCH OTKIAZHBAIOT IHATCHUS
TOPUCTOCTH DPOCIOEB IJsA ONHOM CKBAa;KWHH, & IO ApYrol ocm — sHa-
YeHUA IOPICTOCTeH NIA APYroi ckpaskudnl. Yepes MOJNydeHHBIE TOYKIL
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OpPOBOAAT HPAMYIO JMHUIO ¥ HM3MEPAT BePTHKAIbHOE paccrognue d
KayKgolt Toukm oT sroit amHnn, Iloaydennbie Aannwe zanocdaT B Tabix. 7.

Tabmuma 7
KoppeaAmaa MOPACTOCTH MEKAY ABYMA CKBAKMHAMH

TIopuCcTOCTDL
OTKIOHEHHE O TKJIOHCHKE
xp=m —m; x? OT JIEHUK d:
ANA CKB. A | A CKB. B m perpeccnn
’ 2 .
m, ml Zy 'Il dl dl
’ b !
my m, o x5 dy d;
! 2 2
ms my x3 z; ds dg
2 2
mp m, In z, d, dn
. L] 2
mm= mi 22 _in d2 —Zdl
" m m
n n n

KosgpummerT crpaTmduKanuy uiIy HANIACTOBAHUA BHYUCIAETCA IIO

dopmyre
dm
m

Koa¢pdumuent S mamenserca or 0 mo 1; mpm § = 1 mabmopaerca
DOJMHAA KOPpelANuda LOPHCTOCTH MEMKAY pPacCcMaTpPHBaeMBLIMH CKBayKu-
namu; opu § = 0 HempepHIBHOCTb ee Ha-
pymaercs.

ITo mpexcrasnennsm C. [f. Ilmpcona
[202] nunmum perpeccum Ha puc. 15 mMo-
I'yT XapaKTePH30BaTh CTeNeHb JIMH30BUJ-
HocTH maacra. Ilpu opmopommoM miacre
JIMHHA PerpecCuu [JOJKHA TPOXOAUTH
gepes Havaj0 KOODPAMHAT IO yriaoMm 45°.
OTrI0OHeHNe YTIIa HAaKJIOHA (aKTIIeCKOn
JUHMHM perpeccus or 45°, Kark cYuTaeT
C. JI. Ilupcon, MOJKeT CIYKNTh HOKa3a-
TeleM auHzoBmAHOCTI. llpu stom Koad-
$uIEeHT AMH3OBUIHOCTH FOJKEeH OIpefe-
JIATBCA U3 BRPaKeHs

(74)

/
o

Nopucmaocme 19p08 8 cb. e
@

.
1/5! ¥

Hgpucmocmy mpad 6 cxb A—

Puc. 15. HoppelAanua OOPHCTO-
CTH MERAY ABYMS CKBAKAHAMK

2]
=——1 75
Ipu A > 0 auromorndeckue CBOUCTBA KOJIEKTOPA IO HANpPaBIeHIIO
oT ckB. A K ckB. b yayumatorcs, a npu A <0 — yXymmawTes.
Maygenuio NepevrCIeHHLX BB KO3PQHINEHTOB HEKOTOPEE IicCie-
noBaTeNN HPHAIT 00JbmOe 3HAYeHUe, 0COGEHHO NI ONEHKN HedTe-
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OTJAaYH KOJJIEKTOPOB HPH PasJINIHHX cuocobax paspaborru. Hampumep,
C. 1. Nupcon [202] cauraer, uTo Opu peKEMe PACTBOPEHHOIO Tasa,
a TAKJKe IIPH T'a30HAIOPHOM I BOJOHALOPHOM PEIKIMAaX KOJEKTOPH C BH-
COKUM KOdQPUIHEHTOM ¢TPATHOUKAIINE 1 HUSKAM K02(OQOUIUEHTOM OFHO-
POOHOCTH ITONKHE WMeTh HUBKYIO He(TeoTHauy BCIAemCTBHE PA3HOH CTe-
TeHH HCTOIEHNA PasinyHbIX CI0€B W OmepesKaloImero mpPopPHBa BHITECH:-
OIIX areHToB. B HeOMHOPOOHLIX KOJJNEKTOPAX ¢ BHICOKOM JMH3O0BMA-
HOCTBIO H HUBKUM KOSPOUUMEHTOM crpaTuduKamue HedTeoTzada IPH
N3JA0KReHHBIX YCIOBUAX BHTECHeHUA mnojgydaerca Boume. CoriacHo
nccaenoparmam IImanena u Pamma [202], medreormawa mopom yMeHb-
maeTcs ¢ ymewnmenuem Kosddunuenra oguoporunocru Jlopenmna.

N3MEHEHUE IIOPUCTOCTN KOJJIEKTOPOB
C UBMEHEHNEM HX MOIMHOCTH

Ilpu usydeHuu KOJNJIEKTOPOB BpeMs OT BPEMEHI IeJaloTCsA IMOHBITRI
BBIAIBUTD CBA3H MEKIY NX OCHOBHBIMII CBOMCTBAMY U MOITHOCTEIO. [loucku
9TOU CBA3M OCHOBBIBAIOTCS HA NPEJUNOJ0KEHIT, YTO OCHOBHBIM PaKTOPOM,
BINAIMUM HA KOJJIEKTOPCKUE CBOMCTBA DECUAHBIX LOPOJ, ABIAETCA
cTeleHb WX 3BarJUHU3UPOBAHHOCTH, a MOCIEAHASA, B CBOW oYepenb,
3aBHCUT OT CKOPOCTH oOcagKomakonienus. llpepmomaraercs, 4uro aopum
CUHXPOHHOM OTJIOMKEHUY TePPUTEHHHIX IOPOX OOJBIION MOIIHOCTH 3a-
INIMHH3APOBAHHOCTDh HANMEHBINAS, & CJIEOBATENBHO, M KOIJIEKTOPCKHIO
CBOHCTBA HAWNYYIINe, B TOM gucie HauGOAbIag DopucToctb. COriacHo
3TOMY BO33DEHWI0 OCAJKU MAJON MOIIHOCTH CBHAETEJHCTBYIOT O IOHH-
SKeHHHBIX CKOPOCTAX IepPeHoca, GOMbIIoH 3arTNHA3HPOBAHHOCTH M ILIO-
XX KOJJIeKTOPCKUX cBoMcTBax. PYKOBOACTBYsiCH 3THMU LpefcTaBie-
auamu, B. JI. Komapos [94] npoamanuswmpoBail reodmsmueckmit Mare-
PHall IO TeCYAaHBIM KOJJEKTOpaM YIIeHOCHOR Tojamu Apiaamo-Ilioprio-
augcKo# 3omni. B pesyanrare sroro amanmsa um Onia ofHapyiKena
CBA3b, COIVIACHO KOTOPOM ¢ YBeJWICHHEM MODIHOCTH IJIacTa YBeIWdH-
BalOTCA €T0 MOPHUCTOCTH M NPOHUIAEMOCTb. -

HecMmoTps Ha BHEOIHIOI0 COrIACOBAHHOCTE HM3JIOMKEHHBIX IpecTaBie-
Hu#l ¢ pesyapraraMm aHAIU33a IreoU3MYECKNX TAHHHIX, HEIbL3A PaCCMAT-
pHBaTh YKA3aHHYIO CBA3h KaK HeNpPeJO;KHE 3akoH. CRopee Bcero, oHA
npefcTaBisieT €000H peAKOe WCKIIOYeHWe, HOCKOIBKY TeHeTHIeCKHH
XapaKkTep TePPUTCHHHX TIOPOJ 3HAYNTENLHO CJIOMKHEe, IeM clegyeT U3
U3JIOKeHHBIX BHIIE IIpercTaBIeHNH.

B mepmo#l raaBe yike 0TMeUaNoCh, 9T0 COCTAB KW KOIJIEKTOPCHKUE
cBOIiCTBA TePPUreHHBIX IOPOJ 3aBMCAT TPe:KAe BCeTO OT MHHEDAJIOTH-
9eGKOI0 COCTAaBA MATEPWMHCKOA MOPOAHI; OT YCIOBHUH MePeHOCcA U Ce{HMeH-
Tanun 00JI0MOTHOTO MaTepmala, ero IpeBpalleHHi U 0COOEHHO OT IPO-
Ilecca JuareHesa, He CBABAHHOTO C OCAKOHAKOILIeHHeM. B coorBert-
CTBHH C 3TMM OpPH CHHXDOHHOM HAKOILTEHMHM OCagKa B PaBHOU Mepe
MOTYT OGPazOBEIBATHCA MOILHEIE OTIOKEHUs TJIHUH, MONOOHEIX MAHKOI-
CK¥VM TIVHAM M HAPARY C H9TAM XOPOIIO OTCOPTHPOBAHHBIX MAaJIOMOIMHBIX
OéCIaHHKOB € XOPOIIAMA KOJJIGKTOPCKUMY CBOHMCTBamil, HAIPUMED,
dapmeBHe OTIOMKEeHMA UeCUanwroB majieonena B HybGamo-Uepromop-
CKOM pafioHe, KOTOpPEE XOPOIO HPOCHEKWBAITCA HA 3IHAYATEIBHOM
PacCTOAHMN.
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H3MEHEHHE HOPHCTOCTHA M IIJIOTHOCTH IIOPOX
C YBEJIUMYEHMEM TIOYBHHBI 3AJETAHNA

MccnenoBannio msMeHEHWHE KOMIEKTOPCKAX CBOHCTB ¢ raybuHO# 3a-
JeraEdA DOCBameHo Goabmmoe uwmcxo pabor. B cmsasu ¢ Tem, 910 miOT-
HOCTh ¥ €MKOCTb HOPOJ 3aBHCAT He TOJABKO OT 'PABUTANIMOHHOTO YIJIOTHe-
HEf, HO B OT HX IPOMCXOMJEHNA ¥ HOCIeRYIONNX M3MeHeHNn#, Pesyinb-
TATH YKa3aHHHX HCCIEJOBAHMI He BCeTAA ONHO3HAUHEI, OCOGEHHO AAdA
KOJIIEKTOPOB HeTH m rasa.

Omwocumensusni  napobonl  o0ber

Hm /M 10 19 20

B

T A
fhwe= MliyZ«
20 N, \,,.."5”0 /}V

V.
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0 s00 1000 1500 KM 418293 0% 45 067m

Pmc. 16. Bamamme ecrecTBeEHOr0 Pumc. 17. 3aBHCEMOCTL NOPHCTOCTH m IJH-
YJONOTHEHHA NOPON HA WX HOPHC- HHCTHX OCafgKOB OT TIYOMHE HX 3aiera-
rocte (mo KpamGeimy m Caoccy): mua H:

] — nec4aBHEKH; £ -~ TIRHH 1 — nefiac ceBepo-zamaza @®PT; 2 — TpeTHUHHE
oraoskeHna GacceliHa p. Ho; 3 — TPeTH9HHE OTIIO-
s#eHHA BeHeCyainl

HaubonpmeMy rpaBHTAI[MOHHOMY YIJIOTHEHWIO C YBEJIHYSHWEM TIIy-
GHHH 3ajeraHus DoABeprawTcea rianuu |7, 2691, B ¢cBa3ud ¢ TeM, 970 B HUX
HoX [NaBileHHeM IPOMCXOOUT UepepacmpefelieEne M YHOPsgoUeHHe pac-
mosoenns vactun. Ha pmc. 16 B xadecTBe mpuMepa IPHBOAATCA KPH-
BEHe H3MEHEHHs MOPUCTOCTH M TINHACTHX U IeCIAHHX I0POJ, C yBeJIude-
HueM rayOmmm ux sameramma H. XapakTep H3MeHeHHS IOPHCTOCTH
# DJIOTHOCTH Pa3iNYHHX INIMH C YBeJIWYeHNeM INIYOUHBI 3aJeraHms pas-
anuer [269]. Ho mo mepe ymenwdenus rIyOMHH 3TO pasiuime IOCTe-
DeHHO YMeHBbINAeTca W Ha riy6une oxoso 5000 M mpaxkTmIecKu mcue3aer
(pmec. 17). IIpu sToM mOpHCTOCTh MX HPHOJMKaeTCH K HYJIIO.

TeneTn4eckne 0COGEHHOCTH TVIMH CKA3HBAKTCA HE TOJIBKO HA Xapak-
Tepe W3MeHEHHA HOPHUCTOCTH ¢ ray6umHOHE, HO U Ha aGCOMIOTHOR ee BesH-
uune. Hanpumep, no pamusm H. f. HermncoBa, B paitone Cepacromoas
HIKHECAPMATCKMe TJIMHEl HMEIOT IOPUCTOCTh m, = 53 %, HUKHMe mpe-
HeTH TeKY4eCTH H ILIaCTHYHOCTH, IO ATeplepry, COOTBETCTBEHHO O3
n 25, a BepXHecapMaTCKmWe IIMHE m; = 41%, mpemen Texywecrun 67
u mpefesn miacrmapoctH 27, T. e. IVHUHHL, Jexamue HA Goxbmelt riy-
OmHe, UMEIOT GOJLIIYID MOPHCTOCTH, HEeNH BHIDeJNesRalnye.

IlnoTHOCT IIHHMCTHX HNOPOJ C YBelWueHUeM IIyOHHH 3alleTaHmd,
HAUMHAs C IOBEPXHOCTH, yBeimumbaerca ¢ 1,7 mo 2,84 r/em® [230].
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Craosguee geno 06CcTOAT ¢ IPABUTALMOHHEIM YILIOTHEHMEeM IeCYaHBIX
u xapGomareeXx mopoxn. Ha pme. 16 Bupmo, 9T0 MOpPUCTOCTh MECUAHBIX
IOPOA ¢ yBeJIHYeHUEM IIyOUHE 3ajeraHua IPeTepuesaeT MEHLINAE H3Me-
HOHAHA, 9eM NIO0THOCTE riaud. [Ipu sToM MOTyT GBITE CIiy4anm, KOraa YOJIOT-
HeHYe NeCIAHVMKOB ¢ yBOeIHYeHWeM LIyOMHE 3ajerapua BOOGMEe OTCYT-
creyer. Tak, maupumep, ucciexosanus K. P. Uenukosa m nmp. [259]
MOKAa3al’, 9T0 CPEeJHAA HOPHUCTOCTH HEeCYaHWMKOB KapGoHa CPeiHEeBOK~
cKoro paidona B wumrtepsate raybme 1300—2500 M mparTEueckum He
maMeHsgeTca. B ofpasmax KepHa, B3ATHX ¢ rayommn 2500 M, mabiio-
Haercs BHABIMBaHUe JACTHAI IPYT B PYra K YacTHIHOE WX PaspylIeHUe.
B ppyrux ciydasx YMeHBIIEHME MOPUCTOCTA HOPOXK ¢ IAYOMHOHE HMeeT
BOOJHE OTYETIAUBHI XapakTep.

I'. 1. Teomoposua um A. A. Uepnor [236] nposenm mccaenoBamus
KepHa IIeCYaHO-aJIeBPUTOBHX HOPOA NPOAYKTHBHOHR TOJINM HA YIACTKE
«llecuansiily AUIIEPOHCKOTO HMONYOCTPOBa. B HcClefoBaEMAX HCHOIL30-
BaJuCh 0OpasIBl KepHA ¢ OAWHAKOBEIM cofepmanmeM CaCOs (5—15%)
= ¢pparunn <0,01 mm (5—15%). B pesyaprate 9THX mCCIeq0BaHNE 6HIIO
ycraHoBierno, 410 B maTepeate rayomn 2200—3400 m mopmerocTs YRa-
3aEHHX NOPOJ YMeHbIIaeTca B cpegueM ¢ 25 10 17% . Ha ocnoamna sTux
magHEIX [, U, Teomoposua u A. A. UepHop cHenanu BHBOL, YTO Iec-
9aH0-aJdeBPHTOBBIE MOPOAE HPOAYKTHBHON TOJIMH ANIMEPOHCKOro IMONY-
OCTPOBA MOIYT MMETh XOPOIINe KOJJIEKTOPCKNe CBOMCTBA H Ha riyOmmax
nopagka 4000—6000 M.

Anarormunsie wuccienoBadua 6sutm mpoBegersi T. B. Cmpormmoit
[224] ¢ mecuanmkaMu MEHMINTOBOM TONMM BUTKOBCKOTO MECTOPOKICHAS
Sanaguoii Vrpammsi. B srux uccaegosammax T. B. Cmpormma mcmonb-
30BaJa MJIOTHSe O6pasmH IMeCIAHMKA KaKk ¢ KapOOHATHEIM IEMEHTOM,
TaK U C IEMEHTOM pPa3HOoro cocraBa. [loayuennsie B 060nX CIydagXx Kpu-
BHE N3MEHEHUs HNOPHCTOCTH ¢ TNYOWHON OTAWIANWCE APYr OT Apyra
HanboabmrmM pazbpocoM TOUEK LPH HCCIETOBAHAE 0GPAa3MoB ¢ IMEMEHTOM
pasHOro cocraBa. MWccaegoBanua T. B. Cuporumoit moxasanm, dITo
B mHTepBasie raybmm mopamgka 1600—2500 M mopuerocTs YKa3aHHHIX
mopoj ymembmaerca ¢ 12 mo 2—3%, a WIOTHOCTh HX YBEJIHIMBAETCA
B cpexuem ¢ 2,37 mo 2,65 r/cms.

O,ZIHOBpeMeHHO T. B. CupoTHHA TONHTAIACh BHIBUTH 3aBUCHMOCTD
IOPHCTOCTY ¥ IIOTHOCTH MOPOJ OT MX BozpacTa Ha upumepe JLOIHHCKOrO
u DHTKOBCKOro HeQTIHHX MecToposaedmil. [Id 5Toro cpaBHABAIHCH
Pa3HOBO3PACTHEE (BepXHUHA MeJ — MUONeH) KBapIeBHe NeCIaHNKH ¢ Kap-
OOHATHHIM IIEMEHTOM, 3ajeraiolye LIPUMEPHO HA OfHON ray6ume. Itm
HCCIAEIOBAHHA NOKA3aJM, 9TO W3MEHEHHdI ILIOTHOCTH M IOPHCTOCTH
IeCYaHWKOB ¢ BO3pacToM He HabIomaercd.

Cormacro gpyruM mcrosamram [228, 269], mroTHOCTH HOpORK € BO3-
PacToM YBEIHYABAGTCH, 4 HOPUCTOCTH YMCHLINAETCHA B CBA3WM C TEM, YTO
fosee mpeBHUe MOPOXH TpeTepmeu GOJbMVe ANATEHETHYCCKWE M3MOHe-
HUSA B,CTOPOHY YXYANIEHES KOJJIEKTOPCKUX CBOMCTB,

Tarxmm obGpasoM, crenedds YUJIOTHeHHA HOPOJ ¢ TIYOMHOI 3alerannsa
3aBHCUT OT MHOTUX TOHETWYSCKHX (aKTOPOB. YINIOTHEHWE NEeCIAHHX
 KapGoHATHLIX HOPOJ PA3HOTrO BO3pacra ¢ IIyOMHON 3ajeranus, Kak
noxaszann mccaemoBamma 9. 9. Gormagm [248] u B. K. Ilpomaaxosa
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[209], B memoM cBUEETENBCTBYeT O CYMIECTBOBAHMM TeHAeHIUHU, BLIpa-
maroledics c1adoil KOPPeNANNOHHON CBA3BI0. JTa CBA3L 0cobeHHO caaba
¥V KOJNEKTOPOB, 3ajIeralInX Ha HeGOJbIINX IIyOMHAX, TAK KaK 3/eCh
npeo0iafgaeT 3HadeHNe (HAKTOPOB, OKA3aBMIHX BIWAEAe HA HOPOAY
B HmepBHe 3Tauel ee (gopmupoBanusa. M TeM He MeHee [id Pa3IMIHHX
KOJUIEKTOPOB HAGMIONAeTCA BIOJHE OTICTIMBAL TEHACHIUA YMeHBIIOHMA
HOPHUCTOCTH W YBEIUYOHWA IVIOTHOCTH C yBeamdeHHeM IIyOWHH mX 3a-
nerapusg. Tax, Ha ray6nse 3000—3500 M B cpemHeM mOpPHCTOCTH yMEHB-
maerca mo 2—3%, a CpefHAd ILIOTHOCTH YBeJAndnBaercda go 2,6—
2,7 r/cm®. TlomoGHas Ke KapTHHA M3MEHEHUS KOMIEKTOPCKHX CBOCTB
nopop 6uta obrapyxena V. A. Koroxosum u . A. Hazapesuuem [96]
I TePPHIeHHEIX OTIOKeHNME HUKHEMEJIOBOI0 BO3pAcTa HA BOCTOTHOM
CKJIOHE CTAaBPOHOOJBCKOTO cBoja B mHTepBamde ray6mm 2000—3000 M.

Ha ocmoBannn 1a60paTOPHEX HCCIETOBAHUWA COUMPOTUBICGHUA CYXHX
0o0pasmoB KepHa pasgasiawsaruio Baxx [202] mpumen x BEBOAYy, 9TO
OperesIoM COXPAHEeHHS MOPUCTOCTH ciaexyer cautarth rayommy 6300 m.

B cBss® ¢ 9THM CYmMECTBEeHHL MHTEPEC UPECTABIACT YCTAHOBICHUE
$aKTOpPOB, BEIOONHAIOINX TIABHYI0 POJb B M3MEHEHIH KOIJIEKTOPCKUX
CBOMCTE HOpOX ¢ TAyOuHON 3anerannd. [elo B TOM, 9TO B OT/IAYHE OT
TIME TIPaBATALHOHHOE YHIOTHEHNE NECYaHHX H KapGOHATHHEIX TOPOZH,
CBA3aHO C Pa3pYIIEHHEM CHKeJeTa IMOPOAH W COCTABAAIOM[HX er0 acTHIH.
Jaske HecoeMeHRTHPOBAHHEE KBAPIEBHO HECKW YIIOTHAITCA TIOJ JaBje-
HueM B 2,2 pasa MeHBINE, IeM TJIAHH, BCISJCTBHE PAa3IUTIHOrO CTPOCHUSM
B HUX IIYCTOT. 1lpeMMyINecTBeHHO KOHTAKTHOE PAaCHOJIOMKeHHe YACTHI]
B IeCKe HPENATCTBYET CBOOONHOMY HX IepeMelleHuio (e3 mpenBapuTeIh-
HOTO paspyIeHWA.

Ilo B. 9mremsrapxy [269], npemesr mpoumocTm kBapma Ha CKaTHe
mocturaer 23 000—28 000 krc/cm?. OgHAKO 2TO HE OTHOCHTCA K IpPOY-
HOCTH 9YacTun KBapneBoro mecka. JI. A. HomepyGa, I'. T. Osmaranos
n B. U. Topoan [154] nposenn uccreRoBaHWA OPOYHOCTH KBAapPUIEBOIO
mecka Ha cixarme. CTemeHsb PaspyMeHHs ero Iof AaBIeHIeM OIeHNBAIACh
10 rPaHyIOMETPUIECKOMY COCTaBY [0 W mocie dkcmepuMenta. OmbITH
WOKa3ald, YITO PaspymeHWe YACTHI] MHOTAX KBAPHEBHX HECKOB HAYH-
maerca ¢ 10 xrc/cm?. Ilpm sroM paspymeHnuio mOgBepraeTcs, KAk Ipa-
BWJI0, KpyIOHasA GpaKmus 9acTul. 3a CYeT 3TOTO HPOUCXOTUT yBeIHICHIE
Qpaknum MeJIKNX YaCTHI[, 2 CPeNHEAA (PAKOUA OCTAeTCa NPAKTHIeCKU
memsMennoit. CTON, HHW3KOE [aBlIeHWE PA3pPYMeHNHd YaCTHI KBapIeBOTO
mecka 00YCHOBIGHO BHICOKMME YAEILHHMY JABISHHAMI, KOTODHE HCIH-~
THBAIOT YACTHIIH BCJENCTBAE HEOPABMILHON (HOPMEL

IIpounocTs mecYammKka Ha CATHE ONEHHBAETCA PASHEIME ABTOPAME
[221, 261] mo-pasmomy, B eaom oHa Kodebaerca or 200 go 5000 xrc/cm?.
IIpounOCTh M3BECTHAKOB COOTBETCTBEHHO cocramiaer 50— 2600 wre/cm?.
B raba. 8 upuBogaTes mpelelbHES TIYOHHE 3ajeTaHis KOJIJIEKTOPOB,
IpU KOTOPHX TI'PAaBUTANUOHHOS YUJIOTHEHWE IPAKTUIECKH OTCYTCTBYeT.
PacecmaTpuBaTesa gBa cIyYas NpPefeIbHOM IPOYHOCTH KOJIEKTOPOB HA
cmarme: 1000 xre/em?® w 2000 xrc/cm?. ITnotmocts Beefl Toamum mOPOX,
upuaATa paBEOE 2,6 r/cM®, OIOTHOCTH BOAK HPH HOPMAJILHOM THUKPO-
cratudeckoM maBiaernn — 1 r/em3, CiaepoBaTtelbHO, JeACTBATEILHOE TaB-
JTeHye HA KOJJIEKTODP ONpeAeNaeTcA DPAa3HOCTBIO ILIOTHOCTeH DODOME
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# Bogsl Ap = 1,6 r/cm3. Ho npakTnka mokassiBaer, 9To 9acTo, 0COGEHHO
Ha Ooapmux ray0uHax, JaBlleHAe B 3ajie;kaX CYIMECTBEHHO HPEBHIIAET
ragpocraTugeckoe nasienye. Ha puc. 18 npusogarca rpawnnst xKoieba-
HEH (QaKTAUeCKUX MAaBIeHHH B TPETHYHHIX NeCYaHMKAX JIyusmamH N0
Huxnacony. CoriacHo stomMy rpadiKy BepXHAA TpPaHHOA TPAfMeHTa
aHOMAJBHOTO [aBleHHA B 3anesxax cocrasiger 0,208 (krc/cm?)/m. B co-
OTBETCTBMHE ¢ 3THM B Ta0JX. 8 paccMaTpuBaeTcsa TakKe BapHamT AaA
Ap = 0,52 r/cm3.

Tabamma 8

Hpepensnrle rAyGHHEI, NpH KOTOPHIX FPaBATANMOBHOE YIIOTHEHHE
IPAKTHYECKH OTCYTCTBYET

IIpepensHan rayfmHa, M
IIpenen upOYHOCTA IIODOIBE

HA CHtaTHe, KIrc/cMm?
opux Ap=1,6 r/cm? apr Ap=0,52 r/cm?
1000 6 300 19 300
2000 12 600 38600

HpHBeI[eHHHe B 1261, 8 JaHHBIE NOKAa3HRBAIOT, YTO IPH COOTBETCTBY-
0Ien HOPOYHOCTA HOOPOA-KOJNJISKTOPOB Ha CKRAaTHe A BHYTPHIJIACTOBOM
AaBJeHHUN npefeibHad I‘JIY6I/IHH ¥X 3ajieraHuda, Ipu KOTOPOM OTCYTCTBYeT

P, recfer”

900 :
o1 / Puc. 18. ARomamabpHOe
. ° ° °

¥4 AaBjIE€HHE B TPETHYHHX
o necuasnKax JIyHsuanm
q " g7 (mo JuxuHCOHY):
T 1 —— M3MepeHHOE, 2 — BH-~
FabreHus qrCIeHHOe
Ordpul Ha KPHUBHX —
rpagaeHT IaBleHUA,
(Krc/cm®) /M

00 —

/Hapﬂ“zﬁ D”u
|

g 1000 2000 J000 4000 Hm

rpaBuTaiionHoe ymioTHeHRue, MoKeT pocturatek 20 000—40 000 M u 6o-
aee. CiefoBatensH0, HaGIIOa0OMascA B pAfe CIydaeB TeHASHIUs XY/~
IIeHNsA KOJNIEKTOPCKYUX CBOHCTB HOPOJ ¢ yBeJIWdeHHeM IIYOUHE 3aiera-
HUA OOBACHAOTCA He CTONBKO TPABHTAIMOHHHIMH CHJIAME OCAZOYHOIO
9gexsla, CKOIBKO [UATeHeTUYECKHMH M BINreHeTHYeCKHMH IIPOIeccaMu,
0co6eHHO NpPOTeKABIINMH /[0 Hadajga (GOPMUPOBAHNA HeTAHEIX M Taso-
BHX 3anemeid. [losToMy BIMAHMe IIyOMRH 3alJeraHUs KOJIEKTOPOB HA
HX MIOTHOCTH I €MKOCTh GIIeTyeT PaccMaTpPHBATDH IIPeKAe BCEIo ¢ HmO3u-
onya guarede3a W 3I0HUIrede3a, OTPUOATEeJIBHOMY BIAMAHWIO KOTODHIX MOIJIH
c110co6CcTBOBATE PA3ANYHEE YCIOBHA IMOCHEe OCA[KOHAKOIISHHA.
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HEKOTOPBIE OCOBEHHOCTHA JUATEHE3A
H SINHUTEHE3A KOJJIEKTOPOB

., CoriacHO M370;KeHHOMY BHIIe BEIACHEHN® MCTHHHOM KAaPTHHBL JHAare-
HeTHYECKNX ¥ SIHIeHETHYECKKX IPOIECCOB B 0CANOIHEIX IOPOXAX Upes-
BEI9AMHO BaJKHO JJIsA IOMCKOB HeTAHKX W rasoBHX saiemeir. HecMoTpa
HA TO, 9TO STOMY BOIIPOCY IOCBAMEHO OTPOMHOE YUCIO pabor, OH HpO-
JOJJRAeT 0CTaBaThCA HEACHHM, TaK KaK ele HeJOCTATOTHO KOMILIEKCHO
M3YyYeHH: HCTOPHA OCaAKOHAKOWIEHWST, TeDMOZMHAMUIOCKAA H LAIE0-
rujiporeojiorydeckas o6CTaHOBKA B pasiHYHbIe IEPHOALI, B TOM WHCIe
IpH TOABMKKAX 3eMHON KOPH, KWHETHKA XWMH3MA BOA I JIHTOJOIO-
merporpadrmueckas xapaxTepuctuka mopof. 1losToMy mMHOTrHE paccyrkae-
HNs1, OTHOCSAMNECH K JAHHOMY BOLPOCY, CTPOSTCA Wb HA OTPHBOY-
HHX JaHHHX, MOKeT OHTH W 09eHb BAJKHHIX, HO HENOCTATOTHO AJIA IXOJI-
HOTO ero OCBeINeHH.

IHo Tany amaremermdecKux HOBOOOPA3OBAHHI EMEHT B OCANOTHHIX
HOpOAAX TORPA3HeJiAI0T HA aYTOXTOHHHM, 00pa30OBAHHEIE HM3 MaTepHala
6es DpuBHOCA W3BHE, ¥ ANIOXTOHHKMA, 00Pa30BaHHHIA U3 IPUBHECEHHOTO
marepuana. Ilo cocraBy meMeHT MOKeT OHITH CAMHM Pa3aWIHKEM, HO HaW-
60Jee pacIpoCTPaHEHH BCe Ke KapGOHATHHIEA W KPEeMHHCTHIH I@MEHTHI.
OCHOBHEIM TOCPETHMKOM B IIeMeHTANHH TIOPOJ CIYKHT BOJA, KOTOpas
B OJHUX CIy9adgX YYacTBYeT B lepepacipefeleHHH KJIAaCTHIeCKOI'0 MaTe-
pmala, B [PYIuX BHIIOXHAET POJb HOCUTENA DPACTBOPEHHHX BeIIECTB.
IHosroMy cremennr pumareHeTHYeCKMX W3MEHEHWH OeCYAHAKOB LIPH IIPO-
YUX PaBHHIX YCIOBHAX 3aBHCHT OT 00'beMa cofepRamefics ninm nepeMema-
oIeicsa B HUX Bogsl. IIpn MaikX KOJIAYECTBAX BOAH YKa3aHHEe N3MEHE-
HUsA MeHee ONLYTHMEL, YeM U GOJbIIAX. JTEM B OCHOBHOM ¥ 00 BACHAETCH
TO 06CTOATEIBCTBO, 4T0 B Ipefeiax HeTEHOCHOH W ragoOHOCHOH dTacTei
BTODUYHEIe OTIAOMEHHMSA B IECUYAHWKAX JACTO MeHbIIe, a KOJJIeKTOPCKHe
CBoO¥icTBa JyvYime, He;KeW B BONOHOCHOHR JYacTu. B cBA3H ¢ 3THM OrpOMHOE
3HadYeRVe UpuobperaeT W MaleOTHAPOTEOIOrMYecKas 00CTAHOBKA HOCHE.
ocagrorakomiernsa. IIpm neperoce GOJBMIMX MacC BOAH depe3 KOJJIEK-
TOP B 3aBUCHMOCTH OT 66 MAHEPAJIMNIAMAH ¥ TePMOXHAEAMIICCKUX YCIOBIA
MO;KeT IPOUCXOAUTEH IEMEeHTAIA WIH BHIIEJIAYNBAHAE MOPOJ M, TaKHM
o0pasoM, YXyAIIeHrme WM YIYYIIeHWE WX KOJNIEKTOPCKUX CBOMCTB.
CremoBaTenbHO, 00mme PACCYRIEHUA O IAJEOrHAPOTe0JOruIecKoi 06-
CTAaHOBKE 0 JOPMHpPOBARNA HeTAHHX ¥ rasoBHX 3alesxeil Gea IpHBIe-
YeHVNA MHOT000pasHOH [OMOJTHWTENHHOH wWHOOPMAHUA HE MOIYT AATh
OfHO3HAYHOTO OTBETA HA BOIPOC O TOM, KaKWe KOJJIeKTOPCKUe CBOMCTBA
mopon MOryT OHTHL HA PA3JMIHHIX TAyOMHAX.

Wccnenopamma coBpeMeHHHX HPUOPEKHHX OTIOKEHHHA BOKOEMOB
IOKAa3HBAIOT, 9TO [HWAreHEeTHYECKHEe IPOMEeCCH MOryT NPOHCXOAATH
O BCKOpe Iocle ofpaszobBaHma OCaAKOB W B 3HAYHTE]ILHO (0lee mO3IHEe
BPEMs B 3aBHCHMOCTH OT PHAPOTEOJIOTHICCKOM 06CTAHOBKY B XAMIIECKOI0
cocraBa BOHHL. IlosToMy mpomnecc OTBepjeHEMA HOPOA NpAMEM ofpasom
HE CBA3aH ¢ WX BO3pacToM, xorA 0ojiee IpeBHHE OCAAKN Hambojee JHUTH-
$unuporans. O6 OTCYTCTBHU DTOHM CBA3M CBUAETENBCTBYIOT HCCIEROBA-
aug T. B. Cuporumoit [224], a rawme ccmuru Y. X. Temxoderna Ha
cirabocremMenTrpOBanube KeMOpuiickne necku BUCROHCHHEA W BOCTOIHOMR
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gacta Baaruiickoro mopa. OpHaro us »Tor0 HE Clefyer, YTO IeMeHTa-
OAA WIN 110 KpafHeHd Mepe COCTAB IeMEHTAa COBEPINGHHO He 3aBUCAT OT
Bogpacra mopox. HMccaemopamma C. JI. Tanesmama [281], mampumep,
mokasaid, 4910 (Goliee ApeBHZE MOPOAE COEMEHTHPOBAHBL KPEMHHCTHIM
IeMeHTOM, a 0ojiee MOJOJbIe — KPEMHUCTHIM M KapGOHATHHIM IEMEH-
taME BMecte (Tabu. 9).

Ta6ammaz9

Pacunpegenenne KPEMAHCTOrO H KapGOHATHOrO LIEMEHTOB B IOPOAax

Bo3pacT mopox HpemunrcThil nemenT, % KapGoBaTHEI HeMEeHT, %
Tpuac — COBPEMEHHEE OTJIO- 52 48
JKeHHUA
Hesor —ITepmsb 75 25
Kembpuit — Cuayp 84 16

puaunoii TOMY MOTJIM CIYKUTH XHMIYECKHH COCTak BOIH, COCTaB
0CafOIHOr0 YeXJa B HEPUOAH AMareHe3a, TePMOTUHAMMIECKHE U THMApPO-
reoJIOTMYeCKHe YCIOBUA, CBA3AHHEE, B CBOK o09epelb, ¢ TEKTOHHYe-
CKAMY IIPOIECCaMH.

Kax m3Bectno, MuHepaiusanusa rIIyOUHHHX BOK OGHTHO 3HATUTEIBHO
BHIIIIe MUHEPATH3AIMY BOLL COBPEMOHHKEIX BOJ0eMOB., XapPaKTePHAS 0CO-
OeHHOCTH, TIAYOMHHHX BOJ — YBeJAWUeHHEe ¢ rIyOUHOR copmepKaHus
XJI0pa, B HEKOTOPHIX CJAYYagX MAarTHHUS, W YMEHBLIIGHHC COJep;KaHusA
HaTpusa. Pacreopumocts CaSO, yMeHRIIaeTCsa ¢ yBeIUYeHUEM COREPIKa-
gua CaCl, n ymespmennem cogepsranua NaCl. B mauGonee romyGuambIx
(rToBeHEABHEX) Bojax HabuMofaeTcd MOBHINeHHOe cogepskanme Si0, [32,
218, 233]. Pacrsopumocts CaCQs B Bojie KOHTPOIUPYETCH TeMIepaTypoit
u nprcyrersmeM CO,: ¢ YBeJIUUIeHVEM CONEPIKAHEA B Hefl M B OKPYsKa-
omeit cpege CO, pacrBopumocts CaCOs yBeamaupaerca, IT0 mpoIHBaeT
HEKOTODHI cBeT HA OOCTAHOBKRY, IpPH KOTOpOi Gojiee npeBHwWe MOpOAEL
OKAa3aJIHCh CIEMEHTHPOBAHHBIMA KPeMHHCTHM I:[eMeHTOM a Gosree MOIIO-
Jle KaK KPEeMHUCTHM, TAK W KapOOHATHEHIM.

HemanosasxHOe sHaYeHne TPy eMEHTATNH nopo;( 3a CYeT BHIAJCHUS
coJieil U3 MEHEePAIM30BAHHEX BOJI UMEET JaBJIGHUE CPeNbl, XOTHA 9T0 BIHA-
HEE MeHbIIe 00 CPABHEHUIO € BINAHWEM TeMmmepatype. Kcim Kommen-
TpamuA coJn Upd arMocdepHOM gaBiieHWy W cobiiofgenun sakona Payns
cocranaser C1, a P BCECTOPOHHEM JABJIEHNNA p paBHA Py, TO OTHOIIEHUE
Cp x C1 MOKHO 3amHCaTh B BHfE

Infe ~AVE, (76)

rne AV — passocTh Me;RAY 066MOM PacTBOpa H CYMMOU 065eMOB OHOTO
MOJI BeIECTBA W OJHOIO MOJA pacTBopuTenda; R — rasoBas moCTOAH-
masg; I — abcomrorHas TeMmepartypa.

Nccrenopanma IeMEHTAPYOMEr0 EemeCcTBA IOPOJ OT KeMOpuma mo
rpmaca, Bumoxmennsie M. T. Xungom [275], mokasamm, 9ro pacrBopu-
MOCTh MHHEDAJOB B BOJe IOJ NaBIEHWEM YMEHBIIAGTCA B CIENYIOIMEM
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HopsjKe: KAJIBIUT, KBAaPL, N0JIeBOd mnar, TATAHKUA, TYPMaJiiH, HHPKOH

- 1 nrpar. Hauboapman pacTBOPUMOCTh KANBIHTA W KBAapHa B BOJE ILOf
IABIEANEM, TMO-BHANMOMY, M CJIYKET OJHON M3 IpeIIocHIIOK HaHG0b-
mero pacupoCTpPaHeHWs B IeMeHTe HecIaHuKoB. OJHOBpeMeHHO yCTa-
HOBJIEHO, YTO IPH OPOIWX PABHHX YCIOBUAX PACTBODPUMOCTHL KapOoHa-
TOB B Bofie B 2 pasa 0OJbIHe M MPOIEeCC PAaCTBOPEHHA NPOTEKaeT UHTEH-
CUBHee, 9eM i KBapna. Beaepcrsme »T0ro upu xKapboHATHOM IjeMeHTe
KOJUIGKTOPCKHE CBOMCTBA HECIAHHKOB UYACTO XYIKe, YeM IIpPH KpeM-
HHCTOM.

HcenepoBanusa BIAAHNA MEMEHTa Ha KOJIEKTOPCKUE CBOMCTBA mecda-
HEIX KOJIJIEKTOPOB KaJIWHCKOM cBuTH AsepOaiijprana, BHIIOJIHEHHEIE
JI. A. BypsaroBckmm u up. [75], nokasaam, aro gaske Ipu OZHOM H TOM
sie mpomeHTHOM copep:kanmn mementa (30%) B cayuae rapGomaTHOR
HeMeHTAINA TMOPHCTOCTh paBHa 5%, mpomummaeMocts 3 MI[, a B ciydae
ramEucroro memeHTta coorBercTBerHo 150% m 30 mJl. Cormacumo aruMm sxe
HCCICNOBAHAAM KOJIIEKTOPCKIE CBOMCTBA YKA3RHHHIX HOPOJ HPH OXHOK
H TOH ;Ke MEeMEHTANMHU ¢ YBeJnmueHueM TIYOWHBI 3ajleraHud yXYHIHATCH
BCIE[CTBIE BBHICOKOA MX INIMHHCTOCTH, CIOCOGCTBYIOMEH rpaBHTATHAOH-
HoMy ymiotHenmio, C y9eTOM POJH TeMImepaTryphl H BCECTOPOHHETO
JIABJICHEA HA PACTBOPUMOCTh MHHEPAJIBHHEIX COJe# B Bome (uamgeckas
¢TOpOHA Ipomecca HOBOOGPA3oBaHWil M YXYAMEHWA KOJIEKTOPCKHX
CBOHCTB TOPOJ MOMKET PacCMATPHBATHLCA KaK pPe3yIAbTaT HN3MeHEeHHS
TEPMOIUHAMUIECKAX YCIOBUH, a MMEHHO NOHUMEHMNA AABICHUA W TEM-
mepaTyphl, BHI3BAHHHX TeOTEKTOHHICCKHMHU IIPOIECCAMM.

Paszymeercsa, 370 JajieK0 He MCICPUEBAET BCEM COBOKYIHOCTH H MHO-
roofpasusa [HATEHOTAYECKNX M DHIOUTCHETHICCKHX W3MEHEHHH LOPOJ.
Tak, yrazagase 3MEeHeHNA MOTYT OPOMCXOAHTh HPHU OJHOM JAIOb OHO-
CTOPOHHEM [ABIGHHH, KOTOPOE HCHBITHBAIOT WACTHIE KIACTHIECKOIQ
MaTepmajia mOJ] HATPY3KOH Brimexesameit toxmu mopon. CorxacHo
opuanuny Purrwma [280] npm opmocroponnem pamienuu p + Ap Ha
YaCTHI[Y, IPEBHINAIONEM JaBJICHHE P B OKPY/KAIIEM PAacTBOpe, B CH-
cTeMe yCTaHABIHWBACTCA KOHNEHTPANNA HACHIIERAA Cppap BHINE, TeM Cp:

].n CIH'AP — VMAP (77)
Cp RT !

rge VM —_— MOJIeKYJIHpHHﬁ obpeM KpHUCTAJJIUIEeCKOI'0 BelmecTBa.

Jra 3aBUCHMOCTD 0O3Ha4vaeT, 4YTO0 OJHOCTODOHHE CRUMaeMbIid Kpu-
CTAJJI HOPOABJIAeT NIOBBIMEHHYIO PacTBOPHMOCTD. X#AMATIeCKAH ITOTeH-
.OHuaJl PacTBOPEHHLIX BeIEeCTB 60jlee BHICOK Ha ODOBEePXHOCTAX, IOABEpP-
JKeHHBIX OJHOCTOPOHHEMY [AaBJIE€HHNIO, HEeeJW Ha NOO0BEPXHOCTAX, HE
UCOHTHBAKOIAX 3TOro gaBJIeHHA. BCJIGHGTBYIG 9TOr0 BemecCTBO, pacrso-
PeHHOoe npu N3GEITOYHOM xaBlieHun Ap, ,z[mi)(byﬁnnpye’r B 30HY JaBIIeHUA
D W OTHJA3ABIBAETCHA HA IIOBEPXHOCTAX YACTUIl, HE MOJBEPHCHHBIX OJHO-
CTOPOHHEMY [TaBJIE€HUIO. Tarum 06p330M IpoMCXOAUT Tepepacupenele-
Hue BelleCTBa B mopope C 06paBOBaHHeM anJIoXTOHHOI'0 meMeHnTa.

HO—BI/II[I/IMOMy, 9TUM B OCHOBHOM 1 06yCJIOBJIeH0 06pa30B3HHe roMo-
TeHHBIX KBAaPIEBHIX NEeCIaHNKOB ¢ KPEMHUCTHM HeMeHTOM Ha Pa3JdUIHBIX
I'JIYGI/IHHX, a TaKHe yXYyAileHne KOJNJIeKTOPCHKUX CBOHCTB mopox ¢ riy-
OuHO# 3zanerammsa. B cBasu ¢ TeM, 9TO OpH OJHOCTOPOHHEM [aBJIEHHUH
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PaCTBOPHMOCTD KAJBIATA Gonpme, YeM KBapna, HauGoxbmiee yXymre-
HY® KOIUIEKTOPCKUX CBOHCTE HOPOJ JIOIWYHO OKHAATH npu KapGoHATHOM
memenTe. Ho yXyameHme KOIIeKTOPCKUX CBOMCTB IIOPOX B pesyJlbTaTe
AHaTeHeTAIOCKNX NPONECCOB 3aBHCHT HE TOXBKO OT OJHOCTOPOHHETO
H BCOCTOPOHHETO JABICHHA, a M OT MHOKECTBA IPYTUX PaxTOpPOB, 0 KO-
TOPHX YyKe YIOMUHAJOCH BHIE. ITH QAKTOPH B CMEICIE BO3JACHCTBUA Ha
HOPOXY MOIYT HAXOJAUTHCA B CAMBIX Pa3AWYHHX COYETAHUAX B 3ABHCH-
MOCTH OT TOTO, OTHOCHTCA JIH OCAJOYHEIA YeXO0JI K IIAaTHOopPMaM, TreoCuH-
KINHAJAM WIU K OpefropHuM nporubam. IlosToMy yXyhmenne KOJLIeK-
TOPCKHX CBOMCTB mOPOJ, ¢ IIAyOUHON 3ajleraBus, CTPOro roBops, me o6sa-
3aTeJbHO, HECMOTPA HA OUPeACJeHHYIO TEHICHIIWI) B HTOM OTHOIICHOW,
0 KOTOPO# YHOMHHAJIOCH BHIMIE.

Ilpr m3BeCcTHHIX YCIOBUAX XOPOIMUE KOJNJIEKTOPH He(TH ¥ rasa BOa3-
MOXKHEL H Ha OOJBIIHX INyGWHAX, XOTS BEPOATHOCTL MX HAXOKIEHU,,
HO-BUAUMOMY, MeHbIIe. Bo BCAKOM ciIyduae B HACTOAINEe BPEeMs W3BECTHEL
KOJIeKTOpH He(TH M rasa, kKoTophe Ha mrybmme 4300 M mmelor mopm-
crocts 20% (Ouamop, Kamupopuus), 3 B MeKCHKAHCKOM 3ajuBe Ha
ray6mre 7000 M BCTpPEYEHH! MOPHCTHE YTIEBOZOPONCONEPIKAMME IOPOJEE
[269]. C ygerom aroro cefiuac HeT OCHOBAHUMA [JiA YCTAHOBIEHHA IIpe-
AeJBHBIX TIYOWH 3ajleraHug KONLJIEKTOPOB HeTH | Tasa.

OIPEJEJEHME EMKOCTH
N PACKPBITHA TPEINNH B KEPHAX

B nabopaTopHoll npaxkTuKe HepegKO BO3ZHHKAaeT HEOOXOLHMOCTH
OLDEIeIUTEH Pa3MepPHl €CTECTBEHHBX M MCKYCCTBeHHHX TPEelIdH B KepPHAX,
HAXPHAMED, OPH ONEeHKe MX OMKOCTH, B WCCIEJOBAHHAX 3aWIEeHAA MeXa-
HAYCCKAMA IIPAMECAMH, COMep/KaliuMuCA B JKUIKOCTAX, B HCCIEH0BA-
HEAX QUABTPANUH RALKOCTeH u rasos u T. . Ho TpemuaoBaToCcTs Kep-
HOB, KaK IPaBmio, He afeKBaTHA TPEH[WHOBATOCTH KOJIEKTOPOB, H3 KO-
TOpHX oHH oTOmpanTca. TpeluHN B KepHAX JaCTO HOCAT JOKAJIBHEIMA
XapakTep M IOITOMY He K Bcerfa YYacTBYIOT B paspaboTke HedTAHHIX
3ajNe;xedl, UPAYPOTICHHHIX K TPEH[EHOBATHIM KOJAEKTOpaM. T pemiumHsl,
BIugomye Ha padoTy CKBAUKWUH M HA NPOMHIOIICHHYI paspaboTky
mIacra, OOHYHO KepHOM He (QHKCHPYIOTCsI, TaKk Kak KepH B IpoIecce
or0opa pacmagaercda IO 9THM Tpemuuam. [103TOMY CYAUTH O TpeIEHOBA-
TOCTH KOJLIGKTOPA W TeM (oJiee OMEHWBATH €¢ II0 TPeHIMHOBATOCTH KePHAa
WIH, 9T0 eHle XYiKe, Do mimdaM, Kak 3T0. MHOrga pexomengyior [217],
Her ocHoBaHuid. B GoapimECTBe CAYyYaeB PaCKPHTOCTH TPEIIUH B KePHAX
He IPeBHINaeT HeCKOIBKAX JeCATKOB MUKPOH, 4 TPeMHHOBATOCTh — aHAa-
JIOT IIOPACTOCTA — JIECATHX xolel mpomemra. Oupefielenne eMKOCTH
H PACKPHTOCTH TAKUX TPeIWH O00BEeMHEIM METONOM, T. €. IyTeM HaCHIe-
HHA HCCAeyeMOro of0pasma KMAKOCTHI0, He o0ecreTuBaeT HOMYyYeHUS
OOCTOBEPHEIX MaHHBIX, TAK KAK CaMa BeJIMYNHA 9TUX JAHHHX HE BEXOJHT
3a TpefledH NOTPEIIHOCTH U3MepeHui.

C yueroMm a10r0 o6cTosiTenbeTBa Hamu [104] 6rm paspaGoram Metog,
OCHOBAHHEIH Ha MCCIeTOBAHWY (PUIBTPAIINK Ta3a MW IOMOTeHHON JKUI-
KOCTH B TPeIIHHOBATOM WM B HOPUWCTO-TPEIIMHOBATOM 0GpasIe Kepua.
IlpaMenerne 3TOro MeTOfa NpEANoOJaraer, 9T0 HANPABICHHE TPEI[UH
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B uCcCIefyeMoM oGpasme IOPOAs COBHARAET C HAIPABJIEHHEM IOTOKa,
TaK KaK UPH HHOM PACHONOKEHWN TPENIUHEI B q)mlmpamzm HEe ydacT-
BYIOT.

Pacxon sxmpkocrw mim rasa Q uWepe3 NWIHMBEApWIeckmit o6paser
KepHA MOMKHO HPEHCTABHTH CAeAymied (opMymoi:

Q =5r%kAp (78)
pé
rae Q — pacxom MKUJKOCTH HWIH rasa, cM3/¢c; r — paguyc TOpIeBOiH
mopepxHocTH o6pasma, ¢M; k — mpoHEOaeMocTh, cM?; Ap — mepemap
MABJEHHS, AFH - CM2; p, ——aﬁco.lno'ma,q BA3KOCTE, JIUH. CM2/C ! — mimna
obGpasma, cm.
Ecan Broas oca TOTO e o0pasma co3ZATH HCKYCCTBEHHYIO TPOIHAY,
pacxoq dJepes Hee COOTBETCTBEHHO COCTABUT

2 .
Q:= i‘_’__:ﬁ_’ﬁ’. ) (79)

Orcroma pacxox qépea Tpemuny Oymer paBen

Q=" (ky— ). (80)
Pacxop JKEIKOCTH depes IPAMOYTOABHYIO TPEIAHY MOKHO TDEeCTa-
BHTH TaKXe 10 DYyCCHHEKY B Buje

b3
rQ=23t2, ®1)

Ife a — mUpWHA TPEemUHH, C¢M; b — BHCOTa (PacKPHTOCTB) Tpe-
IIAHE, CM.
IIpupasamBas ¢opmyrau (80) m (81), MokHO mOIYIUTH

8 T
b—_—]/w)__ (82)

Bupaskas k1 u k B gapcu, r — 4epes guamerp ofpasma d B nogcTaB-
a4 BMeCTO 7 ero 3HaUeHEe, HOJTYINM

b‘N 41’338 ‘ls/ a? (kar—'k) . (83)

Ecim TpemumEa HpoXogmT Yepes IEHTPANBLHYI TacTh HCCHETYEeMOIo
obpasma, ¢ = d m Torma b oupeHeNNTCA U3 BHPAIKEHNA

b 238 TR R). (84)

CregoBaTelbHO, 9TOGH OUPEAEINTEH BHCOTY (PACKPHITOCTH) TPEIIHHE
B KepHe, He0OX0JuMO 3HATH [UAMeTDP KepHa, ero IPOHHOAeMOCTH 0 H
mocie o0pasoBaHHA TPEMMWHHE H €0 MMPHAY, €Cld OHa He LPOXONHT
Yepes IEHTPAJBHYI0 YacTh KepHA. KEcim B KepHe MMeeTcs HECKOJIBKO
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TpeIuH DPA3THYHOI MIMPUHH, COBOAfAlIHX ¢ HALOPaBlleHHeM IIOTOKA,
cperHAA I'HIPABINIECKI SKBUBAJEHTHAA UX BrIcoTa OyAer paBHa

4,58 3 d2 (ky— k)
b 108 l/al—i—az-{«l. c.otay t (85)

Ha ocuosamn TOJYYEeHHBIX NaHHBIX KOB(i)a)HD;HGHT TPEeMAHOBATOCTIT
HCCJIeIyeMoro oﬁpasua OIpeieJINTCA U3 BEIPpAMKEHUSI

— 4b (a1+a2+---+an). (86)

nd?

My

Ilpu ompenenenun pasMepoB eCTECTEEHHEIX TPeIUH B KEPHAX H3JIO-
JHEHHBIM METONOM [NJA ONEHKM IPOHWIIAEMOCTH MATPHILI & BO3HUKAET
He00X0JUMOCTh MCIONB30BATH CMEKHbIe 00pasHel KepHa, Kak 39T0 Je-
JlaeTcda OpH OmpeReleHHH APYTLHX OapaMmeTpos mopoj. Horma mpomama-
eMoCcTh MaTpuisl £ = 0 wim mcuesaiome Maja, 9TO 4acTo HabaIoHaeTcs
B TPeIIMHOBATHX KOJIEKTOpaX, HeOOXOANMOCTh B CME;RHOM o0pasue
oTIagaer.

Jas ompeneseHns PacKPHITOCTH ¥ @MKOCTH TPEIIMH B KEPHAX M3JIO0-
JREeHHHM METOHOM MOTYT OHITH MCIOJL30BAHH JI00He npubopH, IpegHa-
3HAYeHHEIE JJIA W3MEpPeHHA MPOHUNAEeMOCTH.

Has onpepenenus Kosdduunenrta TpemuuosaTocTn Kepaa K. C. Pomm
[217] peromenayeT merop mmdoB, COTIACHO KOTOPOMY IIOJ MHKPOCKO-
IOM M3MEPAIOT PACKPHITOCTH TPeliuH b,, MUPHHEY TPemuH ¢ W OJIOMAXb
manda S. Ilo moTyIeHHEM JaHHHM TONCIHTHBAIT M,

n
Z b.iai
mT-——lln———. (87)
2 Si
i=1
b
by= cos O ?
e b — HCTHHHAA PAaCKPHITOCTh TPEeIMHH; O — yroi, o00pasoBaHHHR
IIOCKOCTRI0 NIIua ¥M IIOCKOCTHIO TPEILWHEI,

Ilo arum e pamasiM E. C. Pomm [217] pewomengyer ompemedaTs
IPOHUIAeMOCTHh KepHA, MCHOJIb3YSA MIA HTOH LeIH COOTBETCTBYIONLYIO
CBA3b MEKNY IPOHHUIAEMOCTHI0, PACKPHITOCTEIO TPEmUH U KodpPunuen-
TOM TPeIMUHOBATOCTH,

. Ho, rax moxasamu P. C. Konsicrauckuit [97] u I0. C. Meaprnkosa
{179], merox mandos u cBA3aHHAA ¢ HAM ONeHKa KO3QQUIEEHTA Tpe-
MYHOBATOCTHE M., U0 gopmyne (87) Taar B cefe GoJABIIYI0 HETOYHOCTD,
KOTODasg HCKII0OYAET BO3MOJKHOCTL €r0 MCHOOJb30BAaHUA HE TOIBKO IA
XapaKTePUCTUKY KOJJIEKTOPOB, HO ¥ [ XapaKTePHCTHKYU KepHa.
Ilonpsyscs dopmynoir (87), Jerko nokasarh, 9T0 Pe3YIbTATH ONEHKH M,
YRazaHHEIM METOHOM 3aBHCAT oT miomamu mauda S. Heompepmemermo
TaKKe B JAaHHOM CcjJydae W HaxXOoKAeHume BeamanmAw b. Hak m3BecTHO,
B OOpPOJax TPEIIuHH 10 HPOCTHPAHUIO MMEIOT MEPEMEHHY PaCKPHIOCTh,
YCTaHOBHTH KOTOPYIO HEIOCDEICTBeHHEM H3MepeHueM 0e3 CyMeCTBeHHBIX
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IOTPeIIHOCTe# IPAaKTHYECKN HOBO3MOMKHO. JTO WM BHIHY/KHaeT mpuferaTh
K OIpefeleHUI0 CPefHEB3BEIMIEHHON TIHAPABINICCKH SHBUBAJICHTHOR
BeJIMIMHH PACKPHTOCTE TPEIMIWH B KePHAX M KoAXeKTopax. Merox
mangoB MOKET OHTH YCISIIHO HCIOIB30BAH AJNIA Ka4eCTBeHHOW M ToHe-
TH9ECKON XapaKTePHCTUKN TPeIIWHOBATOCTH IOPOJ, AJA OIpeeleHHsd
BaNONHAWMEro WX MaTePHANa M T.H., HO He AJIA OMEHKW PasMepoB
M eMKOCTH TpeIIWH.

Hng ompergenenns KospdumuenTa TPeMIHHOBATOCTA MOPHUCTO-TPEIIH-
HOBATHIX 06pasloB HOPOALI HEKOTOPH® HCCAEIOBATENH, B WACTHOCTH
M. C. baros u B. !1. Lio# [13], mcmonb3yoT 00 5eMHBIE METOM, OCHOBAH-
HBlH HAa HACHINEHNHN 00PasNa PTYTHIO HOJ KABICHAEM B HECKOIBKO AECHT-
KOB Krc/cM?. ITOT MeTOZ BHTOHO OTIWYAETCA OT THAPOSHHAMIICCKOIO
TEM, 9TO OH IO3BOJAET ONPEACIATh BCIO eMKOCTh TPEIIUH HE3aBUCHMO OT
¥X HaOpaBJIeHWsa B 00pasne. Ho 3ato on He cBo6Go/IeH OT [PYTHX HEJOCTAT-
KOB, OJJMH U3 KOTOPHX — BO3MOJKHOCTH HPOHMKHOBEHHA PIYTH B HOPO-
BHe RaHAJIH W 3aBHIIEHVe BCIEACTBUE 3TOTO eMKOCTH Tpelmumu. BepoaT-
HOCTH TAKOIO 3ABHIISHWUsSI TPEI[UHOBATOCTH OCOOEHHO BeJIWKA IPH CO-
m3MepmMocTH TpemuH u unop. Kpome Toro, rar ycranoBuau M. C. Baros
n B. 1. lloii, npm noBHImmeHHOM JaBJIEHAN B 06pasme COXOPIRATCA PTYTH
Qoapme, YeM NpH CHUKEHWH JABIEHUA [0 aTrMocdepHOro, mpudeM
OCTaeTCA HEACHHIM, KAaKOW W3 »TnX 006'6eMOB MCTUHHEIM.

Bce sr0 kpaiiHe orpaHuInBaeT M3ydeHNE TPEIIHHOBATOCTY KOJIEKTO-
por mo KepHy. llosToMy HIDKe maeTcsa cmermumaiabHas IIaBa, B KOTODOH
W3yUeHVe TPEI[HHOBATOCTH KOJLJIEKTOPOB OCHOBAHO HA HCIOIb30BAHHH
Pe3YIBTATOB IPOMBICIOBEIX HCCICHOBAHMIL,

BIMAHNE OCPEJHEHHUA PACKPBHITHA TPEIMUH
HA PE3YJBTATHI OOPEJEIEHAA KOYPOPHUI{UEHTA
TPEIAHOBATOCTH IIOPOJX

B cBss® ¢ TeM, UTO IpH omeHKe K03(PUIHEeATA TPEIWHOBATOCTH LIO-
POJ IO OTHEILHHM 06pasmaM u B MaccuBe IPUXONUTCA npmberaTh K HC-
HOJB30BAHMIO CPEJHEB3BEIICHHON IUipaBIMYecKH DKBHBAJIEGHTHOA BEJIH-
YUHE PACKPHTOCTH TPEIFH, IPe3BHYANHO BaKHO BHACHHATH CHCTEMATHYI-
HOCTH M NOPANOK ITOTPETTHOCTeH, KOTOPHE B DTOM CIyYae MOTYT BO3HUK-
uyts [99]. Qopmyna (81) monyuema ByccuHCKOM A TpPAMOYTOJBHOK
mesan. ClegoBaTelbHO, NPUMEHHTENLHO K TpeNIMHAM .IIePeMeHHOH pac-
KpPHTOCTH b CIeAyeT paccMaTpUBATh KaK CPEIHeB3BeIICHHYIO THPAaBIH-
9eCKU HKBUBAJEHTHYI0 BelwduHy Ha minse [. [Tosromy, ecau B (81) AQ
paccmaTpuBark Kak (), oHa MOKer OHITh IpefCTABIeHA TaKKe B BHJe

Ap E)? a;
Ql= '—me—' (88)

Ilpuparusas (88) k (81), madimeM cpeXHeB3BEMEHHYI THPABJIH~
' 9eCKH 9KBHBAJIEHTHYIO BIHIHHY b:

| T, o
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THe

tan

a = Z a;. (90)

Kosq)d)nn;ueﬂm TPeIMUHOBATOCTH B caydae mnpuMenemus (81) my,
7 (88) m: pasaugan, a UMeHHO

Mmy = —2‘5{7—' ’ (91) .
ib;
ma = _ET“_ (92)

rae S — nosepxmocth ¢urprpanum obpasma mopoxsl. Ilopeams (91)
Ha (92) m mopcraBmB BMecto b ero smademme us (89), momydum

my 'ls/.az 2 aib?

L = 93
my Z a;b; ( )
Ecam ¢y = a, = ... = a,, 10 cornacuo (90) ¢ = nai (93) npumer Bup

my V"zzb?
m; - Zbi ’

Ifje n — 9ACA0 THHOB TPemyH, MMEeMUX pasAdYHYO PACKPHITOCTH.
Ecan mMerorcsa Tpemuss fByX THIOR, T. €. ecanm n = 2, dopmyaa (94)

IpUMET BUJ,
3 f———————
b3 )
m V4 <1+ b3
T 1/, (95)

Ha puc. 19 npusogsaTcs KpuBHE QYHKINOHAIBHOW 3aBUCHMOCTH
mq/mi = f (by/by), u3 KoTOpHX KpuBas I mocrpoena mo gopmyie (95),
KpuBas & ~— JJIA CIYdas, KOIAA UMeIOTCA TPeIUHL TPeX TUIOB, IPHTIeM
TpeTHH THO TPellVH 3aHWMAET HPOMEKYTOTHOE MOJOKEeHUE MEKNY Imep-
BHIM H BTODHM, Tak 49T0 bs/bi = b,/2b1.

Kpusrie, npmsenensrie Ha puc. 19, IOKa3HIBAT, YTO OCPeHEHHE
BHICOTH! TPeIIMH HOPMAJBHO K HOTOKY IPHBOXHT K 3aBHITCHHIO MCKOMOKR
BeJHYNHE K03QPUINeATa TPEIMUEOBATOCTH M. IIpH 9TOM ¢ yBeXndeHneM
9NCia THIOB TPEI[UH II0 BRICOTE HTO 3aBHINEHHE YMEHBIIAETCH.

IIpn a1 5= a, Beipaskenwe (93) Mg ABYX THIIOB TPeIlWH OPUMET BU[

Va0

*
ay b
m. 2 T2

1+ a by

(94)

Ha puc. 20 upusopates I(pI/IBLIe 3aBucuUMOCTH  m./my = f (a,/a1)
IJA HEKOTODHX COOTHONIEHHH by/bi. W3 9TMX KDHBHX BHJHO, 9TO HpH
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a, < a1 OCpefHeHHe BBHICOTHI TPEeMUH YCHIUBaEeT 3aBHIIIEHNE MCKOMOTO
ros(dunUeHTa TPEIlMHOBATOCTH, 4 IIPH Ay > @1 — oclabaser. J{is BH-
sSICHEHWA BIMAHWA OCPeNHEHHSA BEICOTH TPeHMIUH IO HANPaBJICHHUIO IOTOKA
paccMOTPHUM OJHY TPeIUHY ANuHo# [ 1 mupuao# @, KoTopas Ha yIacTKe

myjmi mjmy
’ LAt B 1 ~~d
11 Z 1 "1 ] \\-

7,2 7,0 U 7 T

= oL LLs 2 |

12 34567890 20040 60 40 byfhy,  BO7 QD2 005 0T 05 azja

Pmc. 19. 3aBECEMOCTE mo/mr OT c00T- Pmc. 20. 3aBHCEMOCTB mq/mz Ot as/ay
HOmEHHA b,/b; HOPMANLHO IOTOKY HOPMAJBHO NOTOKY:

1 — by/by = 2; 2 — b,il(l):, = 5,8 — by/by =

AauBOH 1 mMeeT BHcoTy bi, a Ha yYacTKe RIMHOHE [, — BBHICOTY b,;
l= 13+ l, IIpumem b1 > b,. OcuosuBaszcy Ha Qopmyue (81), mus
KQJKOTO M3 YKA3aHHHKX YYaCTKOB TPEIIWHH MOKHO HAIHCATH PaCXO[IH
HUAKOCTEI, ROTOPHE COINIACHO YCIOBUI0 HePAa3PHBHOCTH HOTOKA PABHEI

m[mf
ar

Puc. 21. 3asmcEMOCTE my/mr OT 1/l mo (g —t—

il

. “"~-,.:\ 2
HAOPABJEHHID HOTOKA: o4 —~— T4
1 — byfby = 10; 2 — by/by = 5 ' 1 T

0
00 002 003005 G1 0030405 Lt

MesRay coboft. Honpayacek »TuM, MOKHO OK23aTh, YTO PACXON KHAKOCTH
B TpemuHe OYNeT ONPENENATHCA B 9TOM CiIydae Clefylomed (opMyoi:

_ ab3d3 Ap .
12p [b3 — (83 4-23) 1]
IlpapapEnBanne ¢opmya (97) m (81) pmaer

3 1 7
b=byb . (98
e l/zﬁ;z--(bg--b-;)z1 )

KoadpdnmuenT TpemimmoBaTOCTY My B 9TOM CIyd9ae OIPEAEeINTCA H3
BHPa;KeHHA

Q (97)

me— a [b2l+(gll_b2) 1,] . (99)

Ilogcranus B (91) BMecro b ero smadenne uz (98) u mogenus Ha (99),
Oy IHM

- .

me 14-(3,/1) (by/by—1)

T

3 1 ‘
o by /by l/ b3/b3 — (1, /1) (v3/63 —1) k(100)

=1
-~



Ha puc. 21 npusefeHEn KpuBhie QOYHKIAHOHANLHOA 3aBHCHMOCTH
m,/my; = f (I1/1), moctpoennnie o ¢opmyne (100) gaa gByx 3madenmii
b1/b,. CoriacHO sTMM KPHWBEIM THNPOAUHAMHIECKOE OCPEJHEHUE BHCOTH
TPeIIMH N0 HANPaBICHUI0 LHOTOKA NPHUBORUT K 3aHIDKEHUI0 HCKOMOM
BOJIWIHHEL M,. JTO 3aHuKeHHe TeM GOJbIie, ¥eM MeHbINEe HPOTAMKEH-
HOCTH Y9ACTKA TPeIMHH ¢ HANMEHBIIeH BHCOTOH ¥ YeM GOIbIIE HEOTHO-
POJHOCTHh II0 BeJWYHMHE PACKPHITOCTH (B paccMaTpHBAEMOM CIydYae OHO
pocTuraer o pas). Ecrm B TpemmHax ummeercs GoJBINoe IACIO YIACTKOB
C PA3HOHU BEICOTOH, YKA3aHHBIE OTKJIOHEHIH YMEHLIIAIOTCA.

Taxnm o0pasoM, rugpofuUHAMNIECKOE OCPENHEHHWE BHCOTH TPEIIUH
HOPMAJbHO K IIOTOKY BefleT K 3aBHOICHUIC M., & I0 HANPABICHAI MO-
TOKA — K 3aHIDKeHWO, I[lOCKONBKY B TpPEIMIMHOBATHX KOIAEKTOPAX
IPaBOMEPHO . OKUJATh HUBEJIUDYIONee W3MEHeHWEe BEICOTH TPeIUH
B Da3HHX HaOpaBJIeHUAX, OTMEICHHEIE BHIIE OTKJIOHGHUA M, OT AeHCTBE-
TeAbHOU BEIVIHHH B IMAPOINHAMHYECKOM METOE B3AWUMHO HCKIIOYAIOT
Zpyr apyra. Ilosromy MoRHO momaraTh, 9T0 BIUAHAE OCPEIHEHES BEHICOTH
TpellMH HAa HCKOMYI BelIWIUHY M, B PULPOSUHAMUYECKOM MeTofe B Ie-
JIOM HeBeJIKO Wi BOOOME OTCYTCTBYET, 4TO JiellaeT IHPOANHAMAISCKHA
MeTOJ OLEHKW TPEemUHOBATOCTH WOPOJ Hambonee o0BEKTHBHHM W YH06-
HEIM. ’



Taasa III
CTPYKTYPA IIYCTOTHOI'O ITIPOCTPAHCTBA TIOPOJ

CTPYKTYPHBIA KO3OOUIMUEHT

IMog crpykTypHEM K05p)UMMEATOM B JAHHOM CJAydae NOHUMAETCA
BeJIMUWHA, XaPAKTePUYHMas COBOKYOHOCTEL 3JEMEHTOB, OTIATIAIONINX
PeaJbHEYI0 IOpOAY OT WHealbHOr0 TPYHTA, IOM KOTOPHIM TORPasyMe-
BaeTCA NYYOK HapaJIelbHNX HUIXHAPHISCKNX KAHAIOB OQMHAKOBHX IO
IO moliepegroro cedenws u miaumae [102]. K uwcny siaemeHTOB,
XapaKTePH3YIOIAX CTPYKTYPY MYCTOT HOPOAH, OTHOCATCA fopMa U pas-
MepH HJIOmMAAY IMONePEeYHOTO CEeUeHWs, M3BUIKCTOCTH, HEOXHOPOXHOCTE,
co06maeMoCcTh MeNy co00i m xp. Har u3BecTHO, B pealbHHX IOPOAAX
IYCTOTH MMEIT pasHyio opMy M HEOJMHAKOBYIO IIOMANEL IOMEPEIHOTO
CeUeHHA fAajKke B IpefelaX OJHOTO M TOTO e xamama. OcoGemHO 3TO
OTHOCHTCA K 3ePHHECTHIM HOPHUCTHM CPeRaM, HAIPpAMED HeCKaM ¥ neCIaHn-
KaM, B KOTOPHX Ka/KAHH NOPOBHE KaHAJX WMeeT B TOH WIM WHOH Mepe
gepenyiomueca IepeMeHHEe ceueHume ¥ Gopmy, 00YyCAOBICHHBIC YKIAA-
KOH M HeOXHOPOLHOCTHIO YacTull, obpasylomnx mopucryio cpeay. Ilo Tem
e OPHINHAM IIOPOBHE KaHANH U3BMINCTH. Jlase mpu xopomed cool-
IAeMOCTH MeKNY co0o# ofHA 9acTh OYCTOT IPOTOYHA, APYyrad — He-
pporoara u T. . ClemoBaTelbHO, CTPYKTYPHHHA KOapPUIHEeHT ecTh
HHTErpaJIbHAIM MOKA3aTeIh OTIIAIATEIBHEX 0COGCHHOCTEH TOPHHX TODOA,.
s oneHKM CTPYRTYPHOrO KodQPHUIUenTa B Ka9eCTBO 3TATOHHOA CPemHl
gHOTA2 [267] peroMenayerca paccMaTphBaTh (UKTHBHBIA I'PYHT BMECTO
mpeanbEoro, OmHAKO TAKOM MOXXOX TPH ONEHKEe CTPYKTYPHOTO Kodddm-
UWeHTA HEeJIb3H CYATATH YHAUHHIM, TaK KaK caM (UKTHBHHE TI'PYHT CO-
JNEeP/KUT U3BHIMCTHE NYCTOTH ¢ PasHON mIOIMAHI0 HONEPEIHOr0 COIeHN,
XO0TA ¥ COCTOUT W3 MAapoo6pasHHX FacTHL, ONWHAKOBOTO pasMepa.

Koanuectsennag omenKa CTPYRTYPH IYCTOT PasiuYHHX KAOWUIIAD-
HHX CHCTeM OCHOBAHA HAa HJEKTPOIPOBOTHOCTH CONEPIKAIIerocsa B HHUX
JJIEKTPOIUTA, IPH HEIPOBOMALEM MaTepUale, M3 KOTOPOTO OHH COCTOAT
[268]. Ecam xamminsapmEasg cuCTEMa, COCTOAMAA H3 IAIHHIPUISCKUX
KauuiaigpoB, ONHHAKOBHX 10 MIOMIAMM LMONEPEYHOr0 CeIeHWA W JJIUHE,
IPONMTAHA PACTBOPOM DIEGKTPOINTA € KOHIEHTPANUEH, HCKRI0Uaoel
BINgHAE HDBepPXHOCTHOH mposogmMmocTn (e mmme 0,1 H), TO WO 3a-
kony Oma cumia Toka -

I= =’ (101)
rge U — manpssxenne, B; R = p,y l/g; p, — YOeIpHOE BIEKTPHUECKOE
compoTuBienue sjiexTpoaura, OM-cM; I — pgnmEa KeOUIANApHOU cuc-
TeMH, CM; ¢ — JKEBO¢ CEIeHHe LOPOBEHIX KAHAJIOB, cM?%; ¢ = myF,
e my — roadduumenT mOMHOH mopmcTocTh; F — moBepxHOCTH PuIb-
TpanuM KamWIIApHOA cucTeMH, CM2,
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I/ICXO,U,'}I H3 39TOro CompoTuUBJIeHHE R MoxHO OpefCTaBHTh TaHMKe
B Bune
l
muF

R=p,

. (102)

Has xanwiaapanx cuereM n060i CTPYKTYPH CONPOTHBICHIE PABHO

R=p,-%_, ' (103)

rge ¢ — CTPYKTYPHHHU Koapdumuenrt.

To')aRnM o6pazoM, sHag AINHY, KO3QUIUEHT NONHOE TOPACTOCTH My
¥ TOBEPXHOCTh QUIBTPANNK KAWMIISPHOR CHCTeMH F, myTeM M3MepeHI:
3JEeKTPAIECKOTO CONpOoTHBAeHUA R MOKHO HAWTH CTPYKTYpPHHH Koaddu-
IMeHT (.

Qopmyra (103) monyumma mMKPOKoe NPAMEHEHHe IIPH H3YYeHUH
CTPYKTYDPH pas3audgabix MmemGpan u guapparm. Tax, [I. A. @pugpuxcep-
rom [268] 6m10 moKasaHo, 9TO0 mpWM WSMEHEHHMH IOPHCTOCTH KOILIOJUeE-
Bex MeMOpau or 0,9 mo 0,58 crpyxrypusii xosddumueHT A3MEHAETCH
or 1,5 go 6,8; nua repamuweckux guadparm OpH U3MeHEHHH HOPHCTOCTH
or 0,39 mo 0,28 Beawawna ¢ mamemsaerca ot 1,7 mo 2,6.

IIpr mccaenoBaHuy HIEKTPONPOBOAHOCTH MUIAHAPUIECKAX 06pasnosn
mOpox oOHYHO wcmoabayerca dopmyna [102]

R=vaLs (104)

Ime p, — YHelbHOe 3JIeKTPHYECKOe CONPOTHBIeHHe 0Gpasma HOPOAH,
Om-cm.
Hpupaprmsas (103) x (104), moxywmu

¢=my %ﬂ' = MyPys ‘ (105)
) 0
rae p, — Koa(UIUeHT OTHOCHTENHHOTO 3JIEKTPHIECKOTO COOPOTHBICHHA
TIOPOJE], HACHIIEHHON PACTBOPOM 3IEKTPOJUTA
Dopmyna (105) nprMeHEEMa IS OOPeReIeHAS CTPYKTYPHOro Koaddu-
INUeHTa J000# DOPOXE!, eCIu M3BECTHE €6 EMKOCTH IYCTOT U OTHOCHTEIb-
HO€ DJIEKTPHYECKOe COLIPOTHBICHHE D,

CTPYKTYPHBINA KO3QOHUIUEHT IPAHYJIAPHBIX LIOPO]

MuorouncieAENMA HccaefoBanuaMu [62] moxasamo, 910 mas sep-
HHCTHX IIOPOX, B TOM UHCIe AJA KBApPHEBHX HECYaHHKOB JI060ro Bo3-
pacra, MeKIY TMOPHCTOCTHI0 M KOd(QPUIUEeATOM OTHOCHTEIHHOIO 3IEKTPIH-
9eCKOr0 CONPOTHMBIEHNS B 00MeM BHJIe CYIIeCTBYET CAERYIOIAA CBA3b:

Po=——» (106)

rie a4 — HOCTOAHHEHA KospduumeHT, a T — MOKA3aTedb CTeIeHH, 3aBH-
cAmuil 0T HEeKOTOPHX ocofemuocreil mopogsl. CoriacHo @eciefoBAHUAM

80



asropa [140, 148], Anza MHOrMX HECYaHWKOB YKasaHHAs CBA3b BHIpa-
JKaeTCH CIeIYIOM[eH KOPPeAANNOHHOH 3aBMCHMOCTBIO:

Dy = 0,5035 . (107)

v 2,1
mu’

IIpu onmpenenennu KosdduiuenTa MOTHOR MOPHCTOCTH MO dTOH dop-
Myle, el W3BECTHO P,, OTHOCHTeJbHAasA HOTPENIHOCTD 10 1abopaTopHEIM
JAHHHM cocTaBiser = 4%, a mo pe3ylpraTaM MATEPHPETANUE KapOTaK-

Ji!
ymo : w
SN
1 NG 1
J0 Jo
N /
20 N 20
\\ V
10 10 /
AN 7
i & o
3 ‘It
2 T
N 2 ,
1 1
7 J 45681 20 W S080M0 1 2 J 456810
m

Prc. 22. 3aBACHMOCTL MEKAY CTpyx- Pmc. 23, 3BaBHCHMOCTH
TYPEHM KO3Q(WIMEHTOM ¢ H HOPHC- CTPYKIYPHOTO  KOoa(dm-
TOeTHI0 m MO ¢gopmyne (108) IHEHTa ¢ OT OTHOCHTEIB-
HOTO 3IEeKTPHYECKOIO CO-

HPOTHBAEHAA Dy

EHX AAHHHX BOJOHOCHHX ropmaonToB -+ 7%. IlofcraBiss 3Hadenne p,
uz (107) B (105), momxyumm

0,5035
Q= . s (108)
viu B 0o0meM BHe
P=—ir- (109)

Ha pmc. 22 TpmBefieHa KpuBas, Iocrpoemsas umo gopmyne (108),
COTIIACHO KOTOPOH ¢ yMeHbIIeHHEeM KO(QQHIMeHTa IOJHOH HOPHCTOCTH
rpapyasprsx nopog or 0,25 no 0,1 cTpyKTypHEE K0opPUIUEHT YBeTH-
qupaercs of 2,3 no 6,3. W3 comocraBieHusa 3TUX NAHHHX C JaHHHME
Opuppuxcbepra cireayer, 4YTO CTPYKTYDHEI KOIQQUIUEHT 3aBHCHT,
KpOMe TOro, OT THIA KAaNWIIAPHOM CHCTeMHI.

CTPYKTYDHHH Ko3QUIIeHT ¢ B JAHHOM CIydae MOKET OHTh BHPa-
JKeH Uepes p, myTeM comocrasieHusa gopumya (107) u (108), 1. e. Moxer
OHTH TpPefCTABIEH B BHje ' '

9 =0721"%/p}, (110)
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Ha puc. 23 371a 3asmcuMOCTh IPEJCTaBIeHa B BAAEe KPUBOM, IO3BOIA-
IolMe#l OmpefeNATh ¢ NPH HM3BeCTHOM p,. COriacHO 3TO# KPHBOH Tpu
yBenwuennn p, or 2 po 100 crpyKTypHHE KoopPMOUEHT H3MEHAETCH
or 1,07 mo 8,2.

Taxkmm o6pazoM, AiIA HaXO0MIEHHA ¢ MOKeT OHTH HCHOJIB30BAHO P,
WA my, €CIH MeRAY HOCHeIHUMY UMEeTCA CPABHUTEIBHO TOCHAS CBA3L.

COCTABIAIOMUE CTPYKTYPHOI'O KOOOONIHEHTA

Tlo amajorum ¢ 5IAEKTPOKMHETHISCKIMH MCCISTOBAHUAMHA KAIIWIJIAPD-~
HBEIX CHCTEM [JJA YCTAHOBIEGHHA COCTABIAKINAX CTPYKTYPHOTO K0d3(dm-
nmenTa OGoipmue YmoGcTBa ITPEACTABIACT WCHOJIB30BaHHE 3aKOHOB
rugpasianku [132]. Ecrwn npursars, aro Ha 1 cM? noBepxmocrd Guiabrpa-
mun F (em?) pealpHOM DOPHUCTOH CPeabl IPHXOAUTCA 1 MOPOBEIX KAHAIOB
CO CPeIHIM PATUYCOM r NPH cPeJHed uX miune ! > | — QIMAK DOPUCTOR
Ccpexsl, TO BO3HMKAWIOWHE B mpomecce (UABTPANUU KUAKOCTH LIEPeIal
JaBIeHNAa coTIacHo 3akoHy Ilyaseinia Gymer paBeH:

sul
Ap=-HQ_, (111)
nnr-F
Ife @ — AUHAMAYeCKAs BABKOCTH JKHAKOCTH, (BuH-c)/cm?; Q — pacxon
SRUAKOCTH, cM3/c.
Ilpesnmenne ! Haj [ BelefcTBHe M3BIIMCTOCTM IIOPOBHX KaHAJOB
MOKeT GHTH 0XapaKTepPH30BaHO COOTBETCTBEHHO K0a(dummeATOM W3BH-
JUCTOCTR

A=I/L.

Tar xKak HE3BAIHCTOCTH IOOPOBLIX KAaHAJIOB pa3jndda U l[[peI(GTaBJIHeT

co00# cpefHIOI WX [IMHY, TO A CIEAYeT PaccMaTpPUBATh KaK HEKYIO
CPEJHION BeJIUYAHY Kod(PPUIMeHTA W3BHINCTOCTH IOPOBHX KAHAIOB.

Ocobernocts ¢opMynn (111) cocTomr B TOM, TO OHA YUYUTHBAET
He Bech 06beM IIOp HOPHCTOH cpempl, a TOJHKO MOTOYIHYI0 9acTh €ro,
pasayro nrilF. Orsomenne 06BeMa IMPOTOYHHIX LYCTOT K 00BeMy 00-
pasma Fl npepcraBuser coboit Kosdumuent shPeKTHBHON HOPHCTOCTH
My, KOTODHE B JaHHOM CIydae MOKHO BHIPAasUTh (GopMyTIoH

M, = nurij. (112)

Orcropa ciegyer, 910 oTHOmMEHHE 9 HeKTHBHON IOPICTOCTH M, K IO
HOH HOpPHCTOCTH m,; MOKHO pPacCMaTpHBaTh Kak KosQQHIOHeHT poTOd-
HOCTH HOPOBHX KAaHAJIOB

my/m,=¢,
rae ¢ << 1.
YuanthBas usnoxkennoe, gopmyrny (111) MoKHO HammcaTh Tak:
A2
Ap=-3W2C (113)
mperl
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Qopmyna (113) He yunTHRaeT OTHEIBHO INEPOXOBATOCTH CTEHOK,
$opMy m M3MEHIMBOCTH HOUEPETIHOrO CeUeHNs HOPOBHX Kamalos. Bos-
MO;KHO, 9TO W B STOM HeT 0c0060# HeoOX0IMMOCTH — HMes B BHAY, 4TO,
HampuMmep, LIePOXOBATOCTHI0 B PACCMATPHBAEMOM CIy4ae MOMKHO Ipe-
HeOpeds, TaK KaK QWIBTPANUA KHAAKOCTEH I rasoB B KOJIIEKTOPaX
IPOUCXORAT C IPE3BHUARHO MAJO CKOPOCTLIO M IOTEPH HAMOPA BCJEH-
CTBUE IMEePOXOBATOCTH IO 3T0i mpmdmHe TpesBhdaiimo Manau. CremenHb
OTKJIOHEHMA IePUMeTPA OT UPABMILHOM (OPMBI MOKET YUUTHBATHCA
TEAPABINICCKUM PAaTHyCcoOM, MPEeIACcTaBIAIOMMUM cO00I0 OTHONIGHHE IO~
Maan JKIBOTO CeYeHHsT KaHAIA K ero HepuMerpy (1A MUINHAPHYeCKAX
KAaHAJ0B TUApPABIMIeCKHN paguyc § = r/2, rme r — reoMeTpUIecKHE
paguyc KaHaua).

IMocKoABKY ruppaBINIeCKH HYKBUBAICHTHHE KANMIIAPHEE CHCTEME
¢ pasHOX (opMoll mepmMeTpa HMONEPETHOTO CEICHHWH MOPOBHX KAHATIOB
MMEIOT OMHAKOBEIE rUIPaBlIndecKue paguych, To 6e3pasinddo, XapaKkTe-
pU30BaTh JH HDONEpPEeYIHOE CeU9eHHe IOP TUAPABINYECKHAM HIH FeOMeTpH-
gecKkuM pajguycoM. [eomeTprdueckuil paguyc NpUMEHAOT BMECTO THAPAaB-
JIAYeCKOT0 YaCTO ¢ MeJbI0 OCTHKeHNA HeKOTOPHIX IPaKTHIeCKAX Yao0CTB
Upu aHAIW3e PasAnvIabiX aBIeHui, Ho 9T0 He mCKI0TaeT BO3ZMOKHOCTH
ACHONB30BAHNA B HCCISJOBAHAAX KAOWIIAPHEX CHCTOM, B TOM 9HCIe
W mopoj, IMAPaBINYecKOro papmyca. B srom caywae dopmyna (113)
Oyner wmmerTh BH:

.
Ap=-220 (114)
me8°F
rae § — cpefHUY IMAPABINYECKUN pafuyc, YVIUTHBAIOMMA IIepeMeHHOE
¥ HeoJNHAKOBOE CEeYeHVE IOPOBHIX KAaHAJIOB.

Tem He MeHee IONBITKH y9ecTh GOPMY KAHAJOB IIyTeM BBEICHHA CIe-
nuajipHOoTe Ko3pPmuuenra $opmer [92] me mpexpamarTcsa. Baemenwe
KaKoro-iuGo JonoJIHUTENBHOr0 KOQQUINEeHTa B JaHHOM CIyYae HOJIKHO
OHITH YKCOEPHMEHTAIHHO OGOCHOBAHO, IMOCKOIBKY, KaK YiKe YOOMHHA-
J0ch, opMa KaHAIOB YIUTHBAETCA TUAPABInYecKnM paguycom. Ilpesxnme
BCETO HOJKHO OHTH BHACHEHO, 9TO YUYUTHIBAET BHOBL BBEJEHHKIA K03 {da-
IUeHT, HMef B BHIY, YTO OH MOJKeT PacCMATPHBATLCA JMIODL KAK COCTaB-
HaA 9aCTh CTPYKTYPHOTO KodpPHUIMeHTa, MOCKOILKY IOCIAeTHNM 00he -
HAET BCE OTIMYATENBHEE 0COBEHHOCTH pealibHoil mopucTol cpexn. Kemu
IpUAeP/RUBATHCA HMEHHO TAKOH HO3MOMH, TO IOCHeAYIOmee pasBHTHE
SKCOEPUMEHTANLHEIX HCCIAeTOBAHUA B MOaHHORX of6JacTm He JIUTICHO
WHTepeca.

B kavectBe rufipaBINdecKoR XapaKTepuCTUKH POPMHE IOPOBHIX KaHA-
amop II. II. Argycur u M. A. IlBeTKoBa B CBoe Bpema HPeIOKUIH KO-
spunmenT, IpeacTaBIAAIOMUE o000 OTHOIIEHE IepPUMETPA SKBHBAJEOHT-
HOTO IMJIMHPAIECKOTO KaHala L K cyMMe IepuMeTpoB Iop B nuinde X l;.
B cBasu ¢ TeM, 4TO 5TA XapaKTePUCTHKA He yOPOIIaeT M3yYeHHE CTPOe-
HHs OYCTOT B IOPOAaX, OHA He IOJYYMIa NPaKTHIeCKOI0 PacupocTpa-
HeHUA. ' ,

XapakTep pacupejfelieHHA LHOP PA3AUYHOTO M HEPEMEHHOTO CeYeHUA
B KaOWIAAPHHX CHcTeMaX OGHYHO ONEHHBAETCA O IODPOMETPAYECKOHR
KPHBO#A m mo cpefHemy papuycy nop. Ilpu stom, Kax 6ymeT moKasaHO
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HEKe, OT PAcHpefesieHyd 0P, HOJYIeHHOrO 10 HOPOMETPHIECKON Kph-
BOM, MOMKHO mePefiTy K CpefiHeMy IeOMeTPHIEeCKOMY M IMAPaBINIeCKOMY
pagnycam.

Takum oGpaszoM, BosBpamasch & gopmyine (113), mo amanornz ¢ dop-
myaoir (103) ee MOKHO IpefCTAaBHTH B BHJE

Ap =20 | (115)

mareF

OTKYJa clefyeT, 9T0 CTPYKTYDPHHE Ko3ddumment

-, | (116)

€

Hago samernth, UYT0 TOILKO IHpM HapyueHwn pasencrBa (116),

B CcIyd9ae He3aBHCHMOTO H TOYHOTO OIpefielIeHAA BEJIHINH @, A H e, MOKET
BOSHUKHYTH HEOOXOXMMOCTh BO BBeJIeHHE B 9TO PAaBEHCTBO HEKOHl HOmOJI-
HUTeAbHOHR xapakrepucturu. OnHaxko HOXoOHOrO HAPYIIeHHS B ABHOM
BUjie IOKA He HAOJIIORAI0Ch, B M03TOMY BhIpaxkenze (116) mosxer muporo
HMCIIOIB30BAaTHCA MIA XapPaKTEPHCTHKH KOJJIEKTOPOB W B HCCJIEIOBAHUAX
$unpTpanmum mugKocTelt u razos. B npunnumoe saBucumocts (116) Momxer
IPIMEHATHCA HPU H3MEPEHHH CTPYKTYPH JIOGHX IYCTOT B IOPOHAX:
IOp, KaBepH M TPEHIvH.

B zaBucmMocTH OT HmeMeHTAIMH LIOPOX, & B HEKOTODHX CIYydadXx OT
HX I'DAaHYJIOMETPUIECKOTO COCTABa OTHOINEHHE A%/e MOMKeT UMETH PA3HYIO
BeJIMYNHY OpU OfHOM u Toil e mopucroctu. CyllecTBeHHOe 3HAYCHHE
B JMaHHOM Cjydde MMeeT BeJIAYMHA g, OH4 B OCHOBHOM W OIpefelseT
U3MEHeHHe (.

B sroit cBAsuM HaM mpeicraBifercsa He COBCEM YIAAWHON IOIBITKA
A. A, Xanmsa um E.T. Byposoit [253] 0TOKAeCTBUTH CTPYKTYDHELA
Koa(ppummeHT TOPOT ¢ IPOM3BElHNEM CPEIHEro paguyca umop Ha sddex-
THBHYI0 IIOPHCTOCTH TeM Goiee, 9To HOXK >PPEeKTHBHOR HOPUCTOCTHIO HMA
IOHAMAeTCA OTHOIIeHHE HeQTeHACHImeHHOTO o0BemMa mop K oOBeMy
IOPOALl. ITO OTHOCHTCH M K IONBITKE YCTAHOBHTH SMOHPHIECKYIO CBA3D
MEKIY YOOMAHYTHM IPOH3BeIeHNeM BeJIHYNH U NI POHNIAeMOCThI0 Ipy Ha-
IVYNY aHAJHUTHIECKON CBA3K MY IIPOHHOAEMOCTLIO, PAgHyCOM IOD
u apderTuBHON mopumcrocteio [118, 127, 147], o 4em Gosee mompobGHO
CHA3aHO HILKE.

TEOMETPHYECKIN H THAPABIINYECKUN PAAHYCbI OYCIOT

Onpegesense XapaKTePUCTUK HONEPEYHOTO CEUSHHMSI HYCTOT IHMeEeT
¢aMOCTOATEeNbHOE 3HAYEHME, TAK KAaK OT HX pasMepa 34BUCHUT HPOHH-
IAeMOCTh IOPHCTOA CPeRBl, Pe:kuM (HILTPALUY HUIKOCTEl M rasos,
CTeNeHb OPOABIGHHAA KAUWJIIAPHEIX CUJI, XapaKTeD 3amjeHHaA U T. J.

Jins onmpegelienus pasMepa mop CYMecTBYIOT Pasimynme mMeronsl [9,
40, 82, 147]. Bonbmasa g9acth ux 6asmpyercAa Ha IPUMEHEHHH 33KOH&
yaseitna. Ho m3-3a TOro, 94T0 He YUUTHBAICA CTPYKTYDHEIH Koadgmu-
IWeHT, pacueTHH cpefHuil pagmyc mop, kak OyjeT moxasaHo HIKe,
3aHMKAICH.
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WsBecTHO, 49TO mepenaj AaBlieHHWs NP QUIBTPAIMH RUAKOCTH B IO~
pHcToH cpefe mo sakomy Jlapcm BHpaskaerca gopmyron

Ap=2L, (117)

e k — xoodpPumuenT TPOHUMAEMOCTH, CM?; ocTaibHbe 00603HAYCHHSA

OpesKHIe,
IIpmpasuuBag (117) x (115), moaydum

=) e (118).

Ecam BHpasuTh IPOHUIAEMOCTh B gaped, To gopmyaa (118) mpumer
clenyomuii BU:

=Y e 2 ke (119)

98 . 108my 7-108 my

CorracHO HBJNOMKEeEHOMY BHIe THIPABANUYECKNH pamguyc § ompene-
aurca u3 Gopmys

_ 1/ 2 ‘
5= 2o (120)
WiH
. 10-3 kp
Cpapaenue ¢opmya (118) u (120) ¢ dopmymnoir (105) maer
T2 62
p"::W:‘z_k" (122)1

Us (122) CIIeI(yer, 9TO [ PABIUIHBIK hannnﬂﬂpumx cucTeM CTPYK-
TYPHBIH KOdQQWUMEAT ¢ OpU OXHOH ¥ TOU ;Ke DOPHCTOCTH 3aBACUT OT
OTHOIIEHWA KBaJpaTa IreOMeTPUIECKOr0 MM I'IPaBINIeCKOr0 PaJHyCOB.
K IOPOHHAIAEeMOCTH. ’

OIIPENEJIEHNE PAIIAYCA IYCTOT

Jas onmpefeleHNsT TeOMETPUIECKOTO M TIHApaBJIN9eCKOTO PAaZIYCOB.
nop (OycToT) HeTAHEX U ra3oBHX KOJJIEKTOPOB OOKYHO MCIOIL3YIOT JBA
meroma [127]. Opgur n3 HuX ocHOBaH HA npmMeHenmH Qopmya (119)—
{122), coraacHo KOTOPHIM JIJiA ONPEHETEHHUA cpeHell BeIHIHHE TeOMeTPH-
9eCKOr0 M Iy/[PaBIRIECKOTO PAfHYCOB JOCTATOYHO 3HATH KOIDPUIHEHTH
HOPHCTOCTH N LPOHWIOAEMOCTH MCCICAYeMOM KANMINAPHOA CHCTEMEL.
HccnepoBarne repuos [127, 147] pasziuannix MmecToposaeHA 3THM MeTO-
7I0OM IOKAa3aJio, 9TO CpeflHUil I'MAPaBJIHYeCKUA JKBUBAJICHTHHE pafHyc
nop ob6muHO KoXebxerca B mpefenax 0,5—15 mrM, vame 1—10 mMrm.

Bropoit MeTox ocHOBan Ha MCHOJNB30BAHMH MOPOMETPUYECKON KPABOM
(xpuBoii pacupefielieEHsa HOP HO pPasMepam), NOIYIaeMOH ¢ IOMOIIBIO
KaomIaApHOR ycraHoBkE (cM. puc. 10). Ecau B ranmmingproil cmcTeMe
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AMEITCA MOPH PA3HOTO HONePETHOTO cedenns, fopmyna (115) mMosker GHTH
TpejncTaBiIeHA B BHUje ’

__8uleQ
Ap=g5T (123)

Ma (115) n (123) caexyer, 4TO

- l/ myri4 mzri—{-. .. tmar? _ ‘/ 2 ml;iz , (124)
3 mpée

THE T'1, Tgy --ey Ty — PAJUYCH IODP PA3HOTO CEYECHUS; M1, My, ..., M, —
COOTBETCTBYIOMME M K03(UINeHTH YAIbHOA o PeKTUBHOM IOPHUCTOCTH,
IpefcTaBiALMUe oGO0 CyMMapHEE O0BEMH OFHOTHHHHIX IO CEIEHHIO
mop B epuanne o6beMa o6pasna KaNMWLIAPHOR CHCTeMEI; m, — 3QQeKTHB-
Hag HOPHUCTOCTH; M, — IOJHAS HOPHCTOCTh. JIJIs ompepeneHna pajgmy-
COB I'i, I'y, I's U T. J[. HauGOJBMANA PasMep HOP MAIOIDOHMIAEMOR MeM-
-6pamsl B ycraHoBKe (cM. puc. 10) moisxeRm OGHTb 3HAYUTEILHO MEHBIIE
HAUMeHBIIEr0 CEYeHWS MNOPOBHX KAHAJUOB B KANIUIAADHOM CHCTEME.
‘CobIl0ileEne 3TOT0 YCIOBHA HEOOXOXWMO I OPefOTBPAINeHUs IIPOXO-
JHIACHHA BO3AYXa HJAN a30Ta Yepe3 MeMﬁpaHy'B nponecce BBHITECHEHUSI
JRETKOCTH W3 KAWWIIAPHOHM cucrTeMbl. Vckomas Belud9mma paguycoB r;
4 §; OpYU 3aJaHHOM JaBJeHHMH IONCYUTHIBAETCA OO (PopmyTam:

__20cos

Pk=—"-— (125)

ri

__ocosb

Ife py — KaOWLIApHOEe AaBleHHe, IUH/CM?; ¢ — IOBEPXHOCTHOE HATH-
sKeHHMe HACHINAMme# obpasel ;KUAKOCTH HAa IPaHUIe C BO3XYXOM MJIA
azoToM, auH/cM; 6 — KpaeBoit yroil cMauMBaHNsi, OOEIHO NPUHAMAEMHIT
B OILITAX PABHHM HYJIIO.

Ilpu omerKe paguycos mop mo gopmymram (124) m (126) BrTecHeHUE
JRUIKOCTH U3 o6pasma mopojbl OCYMECTBIAIT HPH PA3HHX Nepenanax
IaBJIEHMA, KaMAOMy ¥3 KOTOPHX, coriacHo (125), coormercTByer ompe-
ellenHAsA BeJWIWHA pajgwyca r; HopoBoro Kamana. [as sroro mcciaemy-
eMuIit o6paszern IOpoxH, MeMODAaHY YCTRHOBKM M IIOMEI[aeMyI0 MEeMKAY
HAME TIPOKJIAAKY (GMiIbTPOBAILHON OyMaru ¢ Meibl0 YJIyImeHHA KOH-
TaKkTa THIATENHHO HACHINAIT IOJ BaKYYMOM KepocWHoM. B mpoIecce
HArHeTAHWs BO3YXa WX a30Td B IepPMETHYIECKM B3aKPHITHIH LMUEIAHID
mpubopa KepocuH u3 o6pasna BHTeCHAETCA B MeMOpDaHY M fajee B H3Me-
PUTENbHYI0 CTEKIAHAYI0 GlopeTky. Ilo KoImYecTBY MOABHUBIIETOCSA B IIH-
IeTKe KepoCHHA CyaaAT 006 y[elbHOHN IOPHCTOCTH NPU JIaHHOM pasMepe
mop. OHeHKY YAEIbHOH IOPUCTOCTY MOKHO HPOBONMTH ¥ IO PasHOCTH
Macc o6pasma [0 M HOCHe KaKHOTOo OdYePe[HOro BHTECHEHHA H3 HETO
KepocHuHa.

Taxk Kak NPOHWIAeMOCTh IOPOX B JaGOpPATOPHHIX YCIOBHAX OHpefie-
Jserca mo ofpasmaM DpPaBMABHON TeoMeTPHIeCKOH (opmul ¢ obskaroi
Pe3NHOBOI MaHKeToit 60KOBOIl IOBEPXHOCTHIO, 3TH YCIOBUA HEO0XOZAMO
coOI0IATh U B ClIydae OINeHKH PasMepOB IOP HA KaNHIIAPHOA YCTAHOBKE.
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B nporuBHOM cirydae CPAaBHHTEJBHASA ONEHKA Pe3yIbTATOB OIpeleleHNsa
cpepmero pajgmyca mnop o gopmynam (118) m (124) menparomepna. [eno
B TOM, UTO B CcIy4ae HeoOJNIOBaHHOW G0KOBOI moBepxHoctH obpasia
IOPOAH IO Mepe NOBHINEHWA JNAaBJIEHNA B NUIHHADe KaOIMIIAPHOR ycTa-
HOBKH BO3JYX MOKeT [BUTATHCA MO0 HAUKpATIYAHMIMM OyTaM B 06X0[
CY/ReHHHIX CeYeHMI NMOPOBHX KAHAJOB U YMEHbOIATH BIHAHHE KX Ha
pe3yabTaTH Oupefel]eHNA CpefHero pagmyca mop mo gopmyae (124).
Tlo oroii mpmumme pagwyc HOp, MOACINTHBAEGMEA mo gopmyrae (124),
HCKYCCTBEHHO 3aBHIIIAeTCSA. B ¢CBA3W ¢ DTUM IDH HMCCIE[0BAHHAAX pasMe-
POB HOPOBHIX KAHAJNOB HA KaONWIIAPHOA YyCTaHOBKe 0OKOBYIO MOBEpX-
HOCTh 06pasma mopogsl oGIMIOBLHBAIT (HOKPHBAKT MEHIEIEOBCKON 3a-
Ma3KoH, SHmOKcupHOH cMoaoM mim 15%-HEIM DacTBOPOM IEJLIYIOHIA
B aleToHe).

IlpuMenenue KepocuHa A HacHmeHHA 00paslia MOPOIE, MeMOpaHEE
A QUABTPOBAILHOM OyMaru mpelmoduTaercsd B AAHHOM ClIydae IMOTOMY,
YTO KePOCHH 00NajaeT BHCOKON CMAa4MBAIOIIEH CIOCOOHOCTBIO M HMEeT
BJIBOEe MeHBINee HOBePXHOCTHOE HATAKEHWe HA IPAHUIE ¢ BO3HYXOM, 4eM
Boja. biarogapsa »ToMy A4 BHTECHeHHA KOPOCHHA U3 00pasma mMOPOLEE
Tpebyercsa MeHbINee JaBieHyue, F{poMe TOro, mpefmoraraeTcsa, 9T0 B DTOM
cIydae uMeeTcd GoJblie OCHOBAHUA NPAHAMATH YroJ OTCTymiaenns 0 = (
npu pacderax uo gopmyaam (125) n (126). Opnaro meclefoBaHuA aBTOPA
{127] norazanw, 9ro m UpH WBMOMKEHHHX YCIOBUAX CPeIHUE Paguyc IMOp
o ¢opmyre (124), kak ato BugHO u3 Tabx. 10, nonyuaercs B 1,5—2 pasa
Gouabme, geM 1mo Popmyre (119).

Mocroaery ¢opmymna (119) yduuTeIBaeT CTPYKRTYpPHHE OCOGEHHOCTH
IOPOX, IOJNydJaeMEble 10 Hell 3HAYEHAA 7' MOKHO PACCMATPUBATH KaK HCTHH-

Tabamma 10

Pesyaprarst onpefenenus r mo dopmynam (119) m (124)

CpenHmnii paguyc mop,
MEM TeIb-
Iope- Iponun- OT,?Q;“ €= AfGcomoTHaR Sgg (::f(])ar;gm-
e | maemocrs | o dopmyme | mo gopmyire T2 TerpenHogTe anTe
n R, II (119) (124) _1_‘—1- Ar=ri—7, _:‘_’ %
T Tz

0,22 0,869 9,3 22,02 2,38 —12,7 —137,0
0,24 0,482 6.4 8,90 1,39 —2,5 —39,0
0,22 0,693 8,3 9,32 1,12 —1,0 —120
0,21 0,680 8,5 11, 73 1,37 —3,2 —37, 6
0,23 0,600 7.4 8,30 1,12 —0,9 —12, 2
0,24 0,189 4,3 9,50 2,20 —5,2 —-120 0
0,21 0,272 9,5 8,63 1,57 —31 —56 3
0,24 0,463 6,2 6,43 1 04 —0,23 -3, 5
0,23 0,981 9.4 12,30 1, 30 —2,90 —30 8
0,22 0,306 5,6 9,74 1,74 —4,10 —73,0
0,24 0,545 6,8 8,84 1,30 —2,06 —30,0
0,23 0 485 6,6 13 30 2,00 —6,66 —100,0
0,21 0,423 6,8 8, 04 1,19 —1,28 —18 9
0,25 0,626 6,9 8,16 1,18 —1,26 —18,3
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‘gie. CiefloBaTelbHO, PACXOMKIGHUA B OHpeNeeHUAX r paccMaTpHBae-
MuEME MeTogaMu (cM. Tabu. 10) MEIWKOM OTHOCATCH KO BTOPOMY METOLY
¥ IpesKe Bcero K TOMY, 9T0 KPaeBOM Yroil cMa4MBaHNA O HNPWHAMAETCA
B pacuerax pPaBHHEM HYJI0. BciegcrBue HemoCTOSHCTBA [OHEPETIHOrO
«CE9eHUA MOPOBHX KAHAJOB Yol 6 B [elCTBHTEIRHOCTH IPH BHTECHEHUU
KepocHHA n3 00pasna mopoas BosayxoMm uamensercs ot 0 go 90°. B cury
9TOT0 BeJIMIMHA 7, oUpefelseMan uo gopmyie (124), moaygaercs 3aBhi-
menHo#. Eciawm, UCXOAA M3 5TOro, OPUHATH B PACUETaX CPENHION BeJIH-
auHy 6 = 45°, TO, LO-BHIEMOMY, Pe3YJIbTATH ONpeJelleHAA CPETHEeIro
pasmyca nop r mo gopmymre (124) 6ygyr Gonee GIM3KM K MCTHHE.

B Tabn. 11 mpuBomaTca pes3yabTATH PACICTOB CPEIHEIO PAXUYCa
mop r o gopmynam (119) u (124) gasa Tex sxe 06pasmoB, KOTOPHE GBI
HCHOOJIb30BAHK UPH cocrasienuu Tabmx. 10.

Tadéamma 11

PeayabraTh ompejencHus r mo dopmyram (119) m (124) mpm 6=45° m £=0,96

Cpenumii pafgmyc oop, MKM
OTHO—? eHme AOGCOJII0THA A O;‘g;g:g;r&régggﬂ
;o popuyxne (119) mo $opMyie =2 ngrp_e_gmog_m, _5‘;-:, %
1L (124) 7, Tt =TTy )
9,3 15,6 1,68 —6,3 —68,0
6,4 6,3 0,98 404 41,56
3,3 6,6 0,80 14,7 +20,4
8,5 8,3 0,98 10,46 4188
74 5,9 0,80 415 4203
4,3 6,7 1,50 —2,39 —554
9.5 6,1 111 —06 —10'9
6.2 4,55 0,73 +1.65 +266
94 8,75 0,93 +0,65 6.9
26 6.9 1,05 —13 —232
6,78 6,25 0,92 0,53 47,8
6,7 945 1,42 —2.81 —424
6,8 5,7 0,84 41,08 4457
6,9 58 0,84 +41 +159

CornacHO CyMMapHHIM KPHBBEIM, IIPOJCTAaBIAEMHM Ha pHC. 24, mpe-
JeJbHHHA 00heM BHTECHEHHOIO KEPOCMHA M3 HTuX 06pasIoB IOPOAH HA
KanWLIsApHOR ycTaHOBKe cocraBmi mpumepHo 92—96% or obsema mop.
Ecan a1y 9acTs nop 06pasma npuaATH 3a 3peKTHBHEE TOPH, Hpenelpe-
rasg o6LeMOM KeDOCHHOBOM IVIEHKM Ha IOBEPXHOCTH 9YacCTHIl, TO OyAeM
HMETH

my/m;=¢=0,92—0,96.

Ipn cocraBaennu Tabx. 11 Beamanma xosPUOUEHTa HPOTOYHOCTH g
‘OrIa mpuEATa paBHoi 0,96. Hamume taGx. 11 CBHIETENLCTBYIOT O TOM,
uTo abCoMI0THAA BEJMIAHA KPaeBoro yria 0 mp BHETeCHEHHE KePOCHHA
B3 00pasIoB MOPOJE BO3AYXOM OueHb Gamsxa K 45°. Cpegdsad oTHOCH-

TeJbHAA HOTPEMIHOCTE CO 3HAKOM MuHYC cocrasmia 33,3%, a co sHaKOM
aaoc 14,5%.



IIpu 31uX ycaoBusx 06a MeTofma, 09eBHIHO, MOKHO PACCMATPHBATH.
KaK HPaKTHIeCKH paBHOUeHHHe. TouHoe ompefeieHme Kpaesoro yriaa O
B MHCCIEJOBAHUAX MNOPOMETPHYECKHX KDPHUBHX. BO3MOMKHO IHIIb LIYTEM
mopfopa Tarko# BeJIWYHHBI €r0, IpH KOTOPOH CpegHNe pPagHychH LOD,

100 7=
a ]
g 7
Swe 80 ;
Pmc. 24. 3aBHCHMOCTE CYM- N §'
MapHOrO 00GBeMa mHOp, 3aHA- N Y /)
THX KEPOCHEOM, OT Kammi- S I '
IAPHOTO faBNeHEs (pasMepa 3 : J i
mop r): BT 40 i
— — T % /V
1—r=20,32 MKM; 2 —r= R A
= 12,3 MKM; 8§ —r = 9,74 mMuM; §‘ 20 - EZ ¥
4 — r = 8,84 MKM 3 =
el
1 2 3 4 567891 w -

b=l =y =)y =4

gafiennoie o0OUMM METOHAMH, MMEIOT OJMHAKOBYI BexwuwHy. Mmux
METO0B OIEeHKHW abCONIOTHOM BeJIMYWHE KPaeBOI0 Yria OTCTYHJIeHHSA
B DOPHCTO# cpefe HOKA He HMeeTCH.

PesyabpTaThl HCCIENOBAHEA PAacIpefeleHus HOP B RAIMIIAPHHX CHC-
TeMaxX BTOPBIM METOJ[0M H300pajKkaioT, KpoMe CYMMAapHHEIX KPHUBHX, B BUJE

nfZn
14

12

7 -

Pac. 25. Pacmpepeacrme v
oop mno pasMepaM JuA
NeCYAHUKOB OpPH my = fr
= 23,5% & k= 2574 1:
n — QONA WOp B BaaHHOM sk
HHTepBaje

62,69%

178%

3 16,267 r>52,0.
ST Dige +69% o205

i

4 § 10 1% 8 2z 26 S0 Jar

[\
0,937

|22,

KPHUBHX, KaK 3TO MOKazaHo Ha puc. 25 m 26. Taxoe mOCTpOeHNE KPABHIX
JaeT HArJIAZHOE HpPEACTABIEHUWEe O TOM, KaKOM pasMep Hop mpeofxapaer.
Kpome Toro, ykasaEHHEe KPHUBHE MOTYT GHTH HCIOJIH30BAHE [JIA OIpPe-
flelleHVid /n; B r; OPH DOACYeTaX CPEefAHETo pajgmyca mop no dopmyie (124).

Wsyuenne pacupepmeseHus IOP PA3HOrO pasMepa B IOPOJAX HEPEIKO
OPOBORHUTCA HA PTYTHOH KAOWIIAPHOR yCTAHOBKE, CYMHOCTH PaGOTH Ha
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KOTOpO#, KAk HM3BeCTHO [7], cBOAHTCA K HATHETAHMIO PTYTH B UHCTHI
CcyXo# ofpaszen MOPOXH IpH PasHEX JaBieauax. B ocraxpHOM moaydeH-
HHle FAHHHE PACCIATHBAIOTCH W MHTEPIPETAPYIOTCA TaK jKe, KAk H OpH
paboTe Ha KAOMIIAPHOH ycramoBKe. Ho Jerko 3aMeTHTH, UTO IPH 9TOM
JONYCKaeTCsT CyImecTBeRHas omulKa, Tak Kak HA PTYTHOW KaOWIAAPHOR
YCTaHOBKE, B OTIMYNC OT omucaHHO# Brime (cMm. puc. 10), oupepeisercsa
OTKPHITasi TOPHCTOCTh, a He spderruBHag. HoHEUHO, 5TO He MCRIIOYAET

/l/):'ﬂ BO3MOKHOCTH MCIIOJIH30BaBMA II0O-
15 JY4eHHBIX B 3TOM CJy4Yae JaH-
ﬁ HHIX B KadYecTrBe JIOHOJIHHTBJII)HOﬁ

xaparTepucturu uopon. Ho srm-
MU JaHHHMU HeJIb3sa HO0Jb30BATH-
2 Cst [ OT[eHKH 00 beMa TPOTOYHKEIX
uop, 9peKTHBHON YHEeALHOH HO-
” BEPXHOCTH M UPH MCCIEJOBAHMIX
¢uabTpanINK B HOPHCTOH Cpexe.
PesyasTaTer oupepmelenus cpef-
HeT0 pajuyca IOp HA PTYTHOH
YCTAHOBKE HeIb3d TAKIKE COIO-
CTABIATE C PACUETHHIMI TAHHEIMHY,
TOJYUeHHKME 110 fopmyaam (118)
u (119), Tar Kax nmociegHue AT
cpegHWHA pajgnyc TPOTOYHHX MO-
POBHIX KAaHAJIOB.

Haxomery, B xaboparopmoit
6757 2273 14qy, IPAKTHKE HeDeJKO MeIauch mo-
6% b .~ THTKH ONPEJeNNTH TeoMeTpHde-
7 4 6 8 10 12 1% 16 18 20 22  CKWe W IHMIDABINYCCKHe DALY CH

HOPOBHX KaHAIOB mo ¢ororpa-

Puc. 26. Pacupenenenme mnop mo pasMe- Puam muudos. C measio como-

paM opH my = 23% ®m £ = 0,53 [

CTABIEHHA NAHHHX, MOJYJIAEMEIX

3TUM METOIOM, C Pe3yIbTaTaMH

pacageroB mo gopmyre (119), B mccienoBammax asropa [127] ommcam-

mnie B 1abn. 10 m 11 of0pasOge mopos THIATEIHRHO HACHIDIAANCH Oaxe-

JHTOBHIM JIAKOM, OKpAameHHHM pomamMmuoM. llocie momrmMepusamnm

0akeJuTa B HOpax m3 Ka)KEOTO 00pasma W3roTABIMBAJIN WeTHIPE IMInQa

0 NIOCKOCTAM, MEPUeHAHKYJIAPHEIM K HAaOPaBIGHWIO IOTOKA, KOTOPHE

sateM oTorpadmpoBaln ¢ IOMOMBI0 MHKPOCKONA W COEHAAJIBHOR ¢o-
TOKAMEDHI.

Ha ¢ororpaduax ompemedsany mIOmafgb KABOTO CEYSHHA IIOP W He-
PEMeTp ¢ IOMOIIBI0 INIAaHAMeTPa W KypBumeTpa. B moaydenmsle maEHEIe
BHOCHJIMCH HONPABKY HA MAacmTa0HOCTH, 0GYCIOBIEHHYID MUKPOCKOIOM
u poronacagron. JlenenreM ILIOMAKN CeYeHHMA IIOP HA IePUMETP HAXO-
AWM TAAPAaBANYeCKMHA paguyc mop, a o HEeMY — IeoMeTpuIecKui
pajguyc, mMes B BHRY, YTO IEPBHH 43 HUX DaBeH II0JOBWHE BTOPOrG.
JeldenneM mwiomann Ce9eHHWS MOPOBHIX KAHAIOB HA NIOMAXL CEUCHUA
no gororpadum ompenensiack nopucrocts mianda. Beuny nesHaUINTENB-
HOM TONMWHH mInda CTPYKTYPHHH K03QPUOUEHT TPUHUMAIHM DABHHIM
enuanNe. Ilo MONYICHHEIM JAHHBIM OXPENeJIAIN IPOHHUIAeMOCTh PACIeT-

90

297 %

r<147

44.57%

§017,

115%




Tatanrma 12
CpasBUTENbHbIe NAHHBIC PajUyca mop, WOPHCTOCTE M IPOHHIAEMOCTH
oo KepEy M ILIBQY

CpenEmil pajuyc oop, MEM Hosdduune BT DOPHECTOCTH IIponunaeMocTs, [,
0 HachILIe- -
Ho popMye mo mandy e | mo maudy O o o mandy
(118) obpasna Ha o0pasie
9.3 12,10 0,22 0,23 0,869 4,66
6,4 10,92 0,24 0,23 0,482 3,98
8,3 10,64 0,22 0,21 0,693 3,12
8,5 16,24 0,21 0,29 0,680 10,81
74 12,64 0,23 0,25 0,600 5,68
43 14,86 0,24 0,28 0,189 8,88
5,5 13,23 0,21 0,25 0,272 6,47
6.2 14,32 0,24 0,22 0,463 4,65
94 - 11,38 0,23 0,19 0,981 3,64
5.6 8,96 0,22 0,49 0,306 214
6.8 8,16 0,24 0,19 0,545 1,91
Cperaee 0,553 5,08

geM nyTem o ¢opmyae (119). PesyasraThl aTux mCCIeZOBAaHHHE TAHEL
8 tabx. 12.

V3 rtaba. 12 Bugmo, 970 cpeguuit paguyc HOpP OPH ompefeleHHHR
ero mo muindaM BO BCeX CIydamx Goibile, 9eM HPH ONeHKe mo gopMyle
(119). 910 mpesbimenne cocTaBmwio B cpeiHeM 68%; B OTAEIBHHX CIy-
gagx oo mocruraao Goaee 90%. PacxosRmenus mOPHCTOCTH, HANTeHBONR
mo muimpaM U B MeJOoM mo 06pasmy, B OTJAENBHEIX CIYyYafX OCTHATAIH
+32%, a B cpefiHeM OTHOCUTEJbHOE OTKIOHEHUE He IpeBHmIato = 3%.
IIporumaemocts mo mandaM okazalack B 9 pas Gojblle, 9eM IO KepHY.
IIpm BBeieHUMH B PACUETH IPOHUIAEMOCTH CTPYKTYPHOTO KOd(HImeHTa
@, Haiijernoro mo gopmyie (108), mporNIaeMOCTh IO HLIH(aM OCTaBA-
Jach BHIe jefictBuTedbnod B 3 pasa. Taxmm o0pasoM, HaMMeHBIITe
OTKJIOHEHHA IO mMum@paM NONYy9alIca OPH omeHKe mopmcrocTu. OCHOB-
HHM ACTOYHEKOM OTKJOHEHUH B OIpPENeJeHWAX HPOHUIAEMOCTH M Teo-
MeTPHIECKOTO pammyca mop OHTa 3aBHINEHHAs BeJUYMHA IHApPaBIHIe-
CKOTO pajuyca mop. B mpomecce HM3roTOBJEHHsA INIHQOB IPOMCXOMET
Y3CTHYHOE BHKpPAmIHBAHUE PAa3THIHHIX HePeMHYeK M BEICTYIOB B HOPaXx,
MaJI0 BANAKINEX HA MOPHCTOCTH, HO CHIBHO WCKAKAOINNX KOHQHUTYpa-
ONI0 IomepedHoTo cedeHma mop. I109T0My HPOBOAMTL KOJHUYECTBEHHYI
OLEHKY CTPYKTYpPH IYCTOT HO INIupaM He CJIemyeT.

KOJMMYECTBEHHAA OIEHKA [H3BUJNCTOCTH HOPOBBIX
KAHAJIOB OCATOYHBIX NOPOJA IO UX 3JEKTPOIPOBOIHOCTH

Wmeromuecs B auteparype [56, 201, 215, 229, 283] cBegenus o Ko-
JIMYOCTBEIHON OIEHKe H3BIIHCTOCTH MOPOBLIX KAHAJIOB B PA3IUTHEIX
KaOWLISAPHHX CHCTEMax, B TOM YHCIe B OCAHOUHEIX IIOpPOJax, MO HX

9t



SIEKTPOIPOBOAHOCTH Kpaiime mpormBopeumprl. OgER yTBep:Rgaror [56,
201], wro Mexpy KosUIMEHTAMH OTHOCHTEJbHOIO BIEKTPHYECKOTO
COIPOTHBICHHA D,, HOAHOM HOPHCTOCTH M, ¥ H3BHIMCTOCTH HOPOBHIX

KaHAJOB A CYMECTBYeT CJIOAYIOIMIAsA B3aUMOCBA3H:

XZ
Po= my (127)
“T. €. KBAApaT Ko3(PHuIlMeHTa M3BWINCTOCTH HOPOBHX KAHAJOB COrIACHO
(105) orommecTBAACTCA CO CTPYRTYPHHM Koddpdunuentom. [l pyrme [229]
CIPaBeIABO OTMEYAIOT, YTO Bhpaykenume (127) BepHO, Korga moiaHad
{m,) m aspdexTnBHAA (M,) TOPHCTOCTH KAONWLISPHOH CHCTEMH PaBHE
MesRny coGoil mwim Onmskm wo Beamwumue. Ilpu m, 5= m, pekoMeHAYyercs

dopmyna
7167

Po="1r

(128)

Corzmacao (105) u (116) p, mOMKHO OmpefeAATHCS W3 BBHIPAKEHHA

a2
: Po=——r. (129)

mpé

B nepeunmciennrx Beme ucciaegoBammax [56, 201, 215, 229] mpen-
Toyaraercsa, 410 ucxonda ms gopmyn (127) u (218) rospdunmment u3Bm-
JINCTOCTH MOPOBHX KAHAJIOB A MOKHO OLNPefelATH 9KCIePHMEHTANBHO 10
BpeMenn mpobera WOHOB 9epes MCCIeqyeMslid o0pasell HOPWCTOH Cpean
(') m mo Bpemenu npobera uX Yepes HTAIOHHYIO HOPUCTYIO CPOAY TOH sXe
JUIMHH ¢ IPAMOJIMHEHHHMY MUIWHLDPHICCKEMY KaHAJaMu () OphA OFHOM
F TOM e rpajneHTe IOTEHOWAJa. IIpH 9TOM PacueTH PEeKOMEHAYeTCH

IPOBOOHTH IO opMmye . '
A= ]/it— : (130)

Opnaxro Jle Burre [283] He paspenser H3JIO0MEHHYIO TOUKY 3pPEHHA,
Tar Kak gopmyaa (130) He yIuTEBaeT COOTHOMEHNA MOPHCTOCTEH CPABHA-
BaeMHX Kammiagpasix cucteM. Coobpasxenua Jle BurTe B H3BecTHOH
Mepe HONTBOPKHAITCA ¥ WcclegoBammamu aBropa [112].

WNagecrno [41, 47, 211], uro ecam 3amOAHNTs NWIKHEPHIECKYIO
‘CTEKJIARHAYIO TPYOKY 5IEKTPOINTOM, MOJIEKYJIH KOTOPOI0 JUCCONIHPYIOT
Ha OJHOPOLHAEE HMOHEI, TO OPH BKIKYCHAUA €6 B 3JEKTPHIECKYIO Ieib
cUlIa TOKa OymeT paBHA

I1=EZce(utv), (131)

e £ — pasmocTh DOTEHOUANOB; S — ILIOMIAAb IOIEPETHOrO CeYeHHI
TpyOKHU; | — pumHEa ee; ¢ -~ KOHIGHTpAaIua WOHOB, ¢ — 3apAf HWOHOB;
U4 W v — a0COMIOTHEI® CKOPOCTH KATHOHOB ¥ AHWOHOB.

Konwdecrso sJeKTpUYecTBa, IepeHEeCEHHOE B3a BpeMmsaA £, ompeje-
Jaserca mo gopmydne

eK=It=E-%-ce(u—[—v)tf (132)
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®opmyna (132), pasymeerca, cupaBegimBa miA JI000E CHACTEMEH
IUINHAPAIECKUX ~ OPAMOINHEHAHEX TPYOOK ¢ CYMMapHOH NJIOIAAbIO
monepegroro ceuenusa S. [las mepemoca TOTO jKe KOIRYeCTBA BIEKTPH-
gecTBA B J0G0H CIOMKHOH Kammainapmoil cmcreme gopmyna (132) mpm-
MeT BHJ

eK=E—‘;11—ce(u-l— V), (133)

e S1 — cyMMapHAsA IJIOMaXh IOIePETHOTO CeYeHUs IPOTOYHHX MODPO-
BHX KaHAJIOB, PaBHAas IJIOIALM CeYeHUA (HOPMAIbHOMY OCH) IIOPOBHIX
KAHAJO0B, HO0 KOTOPHIM MOJKET IPOXOJUTh TOK; 1 — (QaRTHUICCKAA Cpei-

HAA JJIAHA IOPOBHX KAHAJIOB; ¢ — BpeMsa npobera MOHOB Yepes LHOPO-
BB KaHAJIH. ‘

IipmpasamBaa ¢opmynn (132) m (133), moayumm:
S St
Tt =7 . (134)
Eciau ncciepyeMas M 5TaJOHHAS KAUWIIAPHAA CHCTEMH MMEIOT OXHA-
HAaKOBYIO JIHHY, TO, YYATHBag, 9ro li/l = XA, Gynem mmers
SA
S °
3navenna S u S1 Moryr GHTh BHPAKEHH Yepes IMOPUCTOCTH, HAIPH-
Mep, [IA DTAJOHHOM KAUWIIAPHOHE ' CHCTEMEL
S=myF,

e my, — OOJHAA LIOPUCTOCTH ee, a F — MOBepPXHOCTH (HILTPALUM.
Jasa mecaenyemoin MOPHUCTOR CpefiEl

(135)

t,
t

S]_ =nTU_'2F1, (136)

TAe n — 9ACI0 MOPOBHX KAHAJIOB, mpuxojamuxca Ha 1cm?; r — cpen-
HEH pagmyc mop; Fi — moBepxHOCTH QUILTpANHA.

Wmes B BuAy, 9TO IPOTOYHEIe MOPOBHE KAHAJIH COCTABAAIOT afdex-
THBHYI0 IOPHCTOCTH, ¥ COIIOCTABIAA MeEAY coboi (136) m (112), mafinem

Sy = me L mm Sl=1;_fﬁ, (137)

76 M, — TOJHAasg MOPHCTOCTh, & & — K03 QnmmenT HPOTOYHOCTH HCCIE-
IyeMol KAIMIAAPHOA CHCTEMHL.
Iopctarnas B (135) moayveHHEe 3Hauenug S u S1, OymeM mmersh

t’ mgnsz
T= mn8F1 (138)
Tipu F = F1 '
£ mopdA”
T T (139)
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naw, ygurnsasg (116), Bmecro (139) momydum

t° _ ms@
== . (140)

CrenoBarenpno, dopmyna (130) copaBeginBa B dWacTHOM cliydae,
KOTHA Mg,; = Mge, T. €. KOTHA HOJHAA IOPUCTOCTH BTALOHHOM IOPHCTOR
cpenst paBHa s(eRTUBHON mopmcTocTM uccTenyeMoit cpemsr. Cuenona-
TEIBHO, OmpefeseHNe M3BHANCTOCTH IOPOBHIX KAHAJOB 0O BPeMeHH
npobera MOHOB B HCCAEIYEMOH M STALOHHOM 10 PUCTHIX CPEJax BOZMOMKHO,
eCliN, KpoMe COOTHOIIEHHWA HOPHUCTOCTEeX U HoBepXHOCTEN (QUIbLTpPaIHH
(138) cpaBEMBaeMHX CpeJ, U3BeCTeH KOXPPUIHEHT IPOTOIHOCTH LOPO-
BHIX KaHAJIOB ¢ MCCIeAyeMo# mopmcroir cpempi. Ho mpm sTux ycioBmax
manboiuee ymobna mas oupenenenns A popmyna (146), rax kax oupenesne-
HHE CTPYKTYPHOTO KO3(QQHUINEHTAa ¢ B HM3BECTHOM Mepe CTRHAAPTHO.
Heob6xoqumocrs B ucmonbzoBannu gopmyinl (138) mas ompemenmenusa A
MOMKeT BOSHUKHYTH NPH MOCTAHOBKE CHEIUAJBHHX WCCIeT0BaHWil, CBA-
3AHHHX C BBeJeHHOM KAKWX-ITU0Q [OMOJHWTENBHHIX XK03)PHUIUEHTOR,
B popmyxay (116), ecan B sToM mosBuTCA HagobHoCTh, M3 gopmynsr (140)
BHJHO, 4TO B NPUHNOUIE CTPYKTYPHHU KO3QQPUUMEHT ¢ MOKeT GHTb
onpeneded M mo Bpemenu mpobera HOHOB.

ONPEJEJEHHUE A 1O ¢

Kax y:xe oTMedanoch, Wpu ucUe3aome Majgol TOAMUHE IIEHKA JRII-
KOCTH, OCTAlMeca Ha MOBePXHOCTH 9aCTHUI HOPHCTON CPeJH LOCHe Bhl-
TeCHOHMA ee M3 00pasma BO3AYXOM HA KAaUWLIAPHOH yCTaHOBKE, JUHAMI-
YecKasa HOPUCTOCTh MOKeT OBITH OTOMAecTBIEeHA ¢ »PdeKTHBHON mOpHUC-
TOCTBIO, OCOOEHHO eCIM YAeJIbHAsa MOBePXHOCTH 00pasia CPABHUTEILHO
HEeBeJINKA U B KA9eCTBE HACHMIAIOMEH sKUIKOCTH HMCIOAb3YeTCA KePOCHH.

B 1a6x. 13 upuBomaTcA HalfleHHEe TAKUM OYTEM 3HAYeHNA YQPeRTHB-
HOH IOPHCTOCTH M, AJA JAeBOHCKHAX IeCYaHMKOB TyimMasumckoro Hedra-
HOro Mecroposxgenus. OMHOBPEMOHHO HAIOTCA NOJHAS MOPHUCTOCTH My,
OPOHUNAEMOCTE K, CTPYKTYPHBHI Koapdunuent ¢, Kooppunuent mporod-
HOCTH ¢ ¥ K03(PuUIMeRT N3BUINCTOCTH IOP A, HORCINTAHHKEHA 10 HopMyIe
(116). Ina paccMaTpuBaeMHX IIeCYAHNKOB 0Kazajlach CHpaBeINBOI 3a-
Bucumocts (107), mosTOoMy JA7A oupefiefieHHsi CTPYKTYPHOTO Koaddu-
IUeHTa ¢ OBUIO HMCIONB30BaHO coornomenme (108) m rpaduwr pme. 22.
OnpepelnB ¢ Kak OTHONGHHWe m,/m, mo dopmyue (116), mopcumranm
BeJmUmHY A, KoTopaa coraacmo Tabi. 13 cocraBmma B cpemmem 1,5.

B macrosmiee BpeMs IMOKA MAJ0 JAHHHX [JA OKOHYATEXBHHIX CYHjIe-
HUE 0 BO3MOJKHEIX IpefellaXx KojebaHWi ¢ M A, TAK KarR IPHUBeJeHHE
BHING pPE3YIBLTATH HCCIAENOBAHUM OTHOCATCA IHIIL K ONHOMY THOY
eCIAHNKOB CO CPABHATEJNBHO Y3KUMH N peeslaMi U3MeHeHNU s IO PUCTOCTH,
IlosToMy HOCTAHOBKA COOTBETCTBYION[UX WCCIENOBAHUE 1 HaKOIJIEHHE
He06X0[MMOr0 MAaTepHAJIa B 3TOM HAIl PABJICHAY I PEJCTABIAIOT HECOMHEH-
HHT maTepec. MEOTOKpaTHOe M3MeHeHNe & M HE3HATUTEIHHO® M3MEHEHTO
@ B Taba. 13 cBUEeTeNBCTBYIOT O TOM, 4TO pellaloillee BIAMAHNE HA IIPO-
HUMAeMOCTEL IOPOJ OKA3HBAET PajAyC MOPOBEIX KaHAJOB.
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Tadéxmma 13

PesyanTaTel ompefenennsa roddPUINEnTa H3BAAACTOCTH A
MO JIPYFEM HapaMerpaM mecuaHukos TyHAMasHHCKOro MeCTOPOKACHH

SbderTrBHAA it HCHT
Hop"gc;rocrb eg%ggnfah I(Iboqi)?nc'rocfrb ggg%g’;ﬁ%g;‘:‘ ﬁggfg‘&g%ﬁg’ iggg?%g‘ocm‘u
’ 3 @ e

0,235 0,528 0,225 2,48 0,957 1,54
0,237 0,986 0,225 2,42 0,951 1,52
0,230 1,571 0,202 2,50 0,881 148
0,214 0,826 0,192 2,70 0,899 1,56
0,242 0,444 0,228 2,40 0,942 1,51
0,244 — 0,235 2,38 0,963 152
0,247 1,560 0,235 2,38 0,949 4,50
0,254 1,481 0,246 2,25 0,970 1,48
0,258 2619 0,248 223 0,960 1,46
0. ,240 0,883 0,230 2,41 0,958 1,52
0, ,249 0,980 0,237 2,32 0,952 1,49
0 260 0 ,833 0,248 2,22 0,952 1,45
0,246 1,170 0,233 2,33 0,949 1,49
0,251 0,976 0,240 2,31 0,958 1,49

ONEHKA MHKPOHEOJAHOPOAHOCTH MIOPHCTBIX HOPOJ

MuKpoEEOZHOPOJHOCTE HOPHUCTHX CPeR, B TOM 9ICJIe TOPHHX IOPOJ,
06ycIOBINBACTCA CTPYKTYPOH HYCTOTHOTO IPOCTPAHCTBA M B IEPBYIO
ogepe[b Pa3HOPA3IMEPHOCTHI0 MONEPETIHOT0 CeUeHHs HPOTOYHHX IOP.
B xoHeYHOM HUTOre HTEM OIPEAEIAETCS HEOTHOPOZHOCTH IOPHCTHX Cpef
II0 MOPUCTOCTH W IIPOHMIAEMOCTH, 4 TAKJKEe XapaxTep DPAa3INUHHX sABie-
HUH, CBA3aHHHX ¢ QuiIsTpanueil yufrocredf U rasos, ¢ HedTerazoHach-
IMeHHOCTHI0 W Hedrerazoorgadeir mopoy. llosromy KoEKpermas Qopma
ONEHK# MAKPOHEOMHOPOSHOCTH HOPOX B BHAE COOTBETCTBYIONMETO KO3(-
¢nnuenra mmeer Gonpmmoe 3HaweHMe. JLO Cero BpeMeHH OCBeIeHUEe JTOR
CTOPOHH BOIIPOCA OTPAHMYMBANOCH JIWIIL BBEJEHHEM IOHATHA MUKpPO-
HeogHOpoRHOCTE [129], KoTopoe mHOTHA MIIOCTPHPOBAIOCH HMOCTPOE-
HEeM HOPOMeTPUYeCKHX KPHUBHX. MeIKIY TeM OIleHKA MHKDOHEOTHODPO-
HOCTH IIOPUCTHX cpel, Kak y:Ke Gbiio moxasaHo pamee [152], BosMomxma
TAKHM $Ke MYTeM, KAK ¥ ONEHKA HEeONHOPOZHOCTH MOPOJ OO HOPMCTOCTH
u nporunaemoctu. CilefoBaTebHO, HCXONHEIME AAHHEIMY JJIA Ompejele-
HAA MAKPOHEORHOPOAHOCTH HNOPHCTEHIX Cpef MOJIKHEL OHTH €MKOCTh
W pasMep MPOTOYHEIX IOP, KOTOPEE ONDeEMeJA0TCA Ha KauMLIAPHOR
YCTaHOBKe ¢ HOJympoHmmaemoin MemOpaHo#. [Io mOTyYeHHBIM JAHHHEM
CTPOAT TPaduK B NPAMOYIONBHHX KOOPJMHATAX, IO OCH OPJHHAT KOTO-

POTO OTKJAABIBAIOT Ge3pPasMEePHYI0 BelIWIHHY th" /m,r, a mo ocm ab-
cnuce — 6e3pasMepEy0 BeXWunmHY Xm,/m,, TAe m; — YHeJbHag MO-
pucrocTh >QPEeRTHBHEIX LYCTOT ZAHHOTO pagmyca 7y, T. €. OTHOLICHU®
o6beMa IyCTOT HAAHHOrO pagunyca, OCBOGOAMBIINXCH OT KUAKOCTH HA
RaOmIIAPHON ycramoBKe, K o0bemy ofpasma; m, — Koa(PHIOHEHT
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3P PeRTABHOA HOPHCTOCTH; I — CpefHeB3BEINeHHE PaguyC IIOD (r=
= 2mr,/m,).

Ha puc. 27 npuBogsTcesa mono0Hbe KPHBEE Al1A Tpex 00pasmoB mecua-
"uka. Ilo orsomennio naomageit OABI0 k OAB u npyrux ycTaHOBIOHE
roagdunuentst Murpoogropopuocta K, = 0,49—0,70. Us ostux pam-

sm; ri/myF 8 7 ik
4 = /
08 // 7 " NV %

o // 7

2/ {1 g 7

G4 / / X
/ 7
§

0 8y 08 Zmi/my 6z 0% 05 Ky
Prc. 27. Tpadur paA OnEHKH Pmc. 28. T'pagmx 3a-
MEKPOHEOXHOPOLHOCTH OPHCTHX BACHMOCTE  CPEJHEro

nmopox: pajEyca mop r OT Ko-
71— K, = 0,490; 2 — K, = 0,593; afpnmmenta Mumrpome-
3 — K,I= 0,701 ogHOpOAHOCTH K,

HHX JIETKO 3aMETHTE, 9T0 K03(PPHuIuenT MIKPOHEOTHOPOJHOCTH — TyB-
CTBHTeILHEIN mapamerp. /3 pme. 28 Bmamo, wro ¢ yBenmueHmeM Koag-
PuIneHTa MUKDPOHEOLHOPOTHOCTH HOPHCTOHM CpefEl CPeHUA Paguyc mop
ee PesKO YBeJIMIuBACTCA. JTa 3aBHCHMOCTh Y/[OBIETBOPsET B 06mieM Buje
YpaBHEHUIO

r=a,K,—b,, (141)
HKOHKPETHOe Bmpam_enne KOTOpOﬁ I PaAaCCMOTPEHHOTO Claydasi nMeeT 'Bm(
r=18,8K,—1,2. : (142)

C yBeamdeHWeM MHKDOOJHODOZHOCTH IODOE YAYYMAIOTCA HX KOJ-
JIEKTOPCKHE CBOMCTBA, 0COGEHHO HNPOHHIAEMOCTH.



IF'nmasa IV
IIPOHUITAEMOCTB IIOPOJ

OBIMUE MOHATNA O NPOHHILAEMOCTH

Tlog npoHNIIaeMOCTHI0 HOPUCTOI CPEIBI HOAPA3YMEBACTCA CIOCOGHOCTE
€€ IPONYCKATH JKUTROCTD WIIH Ta3, 6CIIH MOKIY IBYMS TOTKAMIE €€ IMeeT s
mepenaj paBiesus. llouTm Bce Ges MCKIIOUEHUA OCAHOYHBIC HOPOIBL —
MeCKHd, HeCYAHUKN, M3BECTHAKM, JOJOMHTH W [azke INIMHH — 00JIaJai0T
npornnaeMocThio. OHAKO TaKue MOPOABI, KAK IJIMHE, NOJOMHTH W He-
KOTOpHe WM3BECTHSAKY, HECMOTDsA HA CPABHUTEIHHO 3HAYATEILHYIO IO-
PHECTOCTL, MMEIOT 3aMETHYI0 NPOHHIAEMOCTH TONBKO A Tasa U IpH
3HAYUTEJABLABX IPaJNeHTaX JaBieHua. JTO 00DBACHACTCA TEM, 9TO B YKa-
3aHHBIX IOPOJAX KALMLIAPHEIE HOPH OYeHD Y3KIEe M OKasHBAT GOIbIIoe
CONPOTHBICHVE Jayke NMPOTCHAHWIO Iasa.

Ha ocmoBamuu 5KCHEPUMEHTAIBHHX M PACYCTHHX JIAHHHIX MOMKHO
CYHTAThH, UTO OCHOBHAg Macca HedTH, MOIYIaeMOH HmpH dKCOIYaTAI[HI
HeTAHBIX 3alieKeldl, MOCTYymaeT B CKBAaKEHE 10 LOPOBEIM KaHAJaM,
pasmep KOTOpPHIX Godblue 1 MEM. IT0, KOHEYHO, He O3HAYAET, YTO B IO-
pax pasmepoM wMeHbIle 1 MKM JIBIJReHHE JKUIROCTENl OTCYTCTBYeT.
KoanexkTops ¢ pazMepoM Hop Menbime 1 MKM HeTb3A PacCMATPHBATEH KaK
COBEPIIEHHO HENPOAYKTUBHEE, OCOOEHHO LM PA3BUTOR eCTeCTBEHHOM
TPEIUHEOBATOCTH, HO IPOAYKTHBHOCTh MX CYIMECTBOHHO MEHbIIE HPOIYK-
THBHOCTH KOJUJIGKTOPOB ¢ pasMepaMu mop HaMHOro Goapme 1 MKM, 9TO
1 00YCIOBJIMBAET HAUGONLIIYIO HOOHYY HedTH M3 HOCIEeIHUX.

IIporunaemMocTs HOPHCTOH CPEIEl 3aBHCHT HE TOABLKO OT pasMepa
IOp, HO ¥ OT XapaKTepa ABMREHNA B HUX RUAKocTel u ragoB. Jlexo B ToM,
910 coriacuHo mccaegoBanuaM B. B. Kapacesa u B. B. Jleparuna [85]
aHoMalbHBEE ABJIEHUA B IPUCTEHHHX CIO0AX MOTYT HaGIIOHATHCA OPX TOJI~
mune mwieakn 0,01—0,015 MeM MeHbImE, a TONNHHA AFCOPOIMOHHBIX
CJI0eB, KAK W3BECTHO, ele Ha mopAnoK MeHbme. Kpome Toro, mpu apy-
IMIeHuN JIHHCHHOro 3aK0HA QUIABTPANME WIN IPH [BIKEHUN TasiMpOBaH-
HOHW JKHJIKOCTH M CMeCH JIBYX B3aWMHO He PACTBOPHMEIX JKHIKOCTEH
OPOHUIAEMOCTh LMOPUCTOH cpensl YMeHbIIaeTcd. B cBA3M ¢ 9THM IpH
H3Y9eHHH IPOHUNAEeMOCTH HedTecomepsKamux MOPOA OIpPelelsAeTCA He
TOJNBKO TPOHUIAEMOCTDh; XaPAKTePU3YIOMAasA CBOACTBA MOPOAEL, HO 1 IPO-
HHUIIAeMOCTh, XaPAKTePH3YIOIMasd OFHOBPEMEHHO (U3UKO-XUMUIECKUE
cBoiicTBa MMUAKOCTEdl M raszoB M ycIoBusa ux asumenus. Ilosromy misa
XapPaKTEePUCTHKHE TPOHUIAEMOCTH HeTecofepKallnx IOPOJ BBECHH
mouATHA abcoMoTHON, 3QPeRTUBHON W OTHOCHTENTHLHON TPOHHIAGMOCTH.

ITox abCoMTHON NPOHUIAEMOCTHI0 IOHMMAIOT TPOHHIIAEMOCTE, KOTO-
pas xapakTepusyer TOABKO GuamdecKue cBoiicTBa mOpoxs. JdderTnBHAST
IIPOHUIZEMOCTh HAPALY ¢ (QU3NYECKUMM CBOMCTBAMH IIOPOAH XaparTe-
pu3yer Tare QU3MKO-XMMUYECKNe CBOMCTBA JRUIAKOCTEH W rasos m Xa-
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pPaKTep OBWKEHHA WX B IOPOBHX KAaHAIAX. B COOTBETCTBHH ¢ STHM
B KavuecTBe a6CONOTHOW NMPOHMIAEMOCTH HOPOX NPHHATA raszonpoHHAIae-
MOCTH UX HOCIE SKCTPAKINE M HOCIeAYIOmeH CYIIKH IO NOCTOSHHOHN
MAacCCHL. ,

Ilox spderTrBHOM TPOHHIAEMOCTHIO HPUHATO HOHUMATH HPOHHIAE-
MOCTE TIOPOJ, IJs KaKOM-TO OFHOH IHUIKOCTH WIIM Ta3a IPH ABMKEHUN
B HHX MHOroQasHHX CHCTEM WM HAJIHYUU B MOpPaX HENOABHKHON Kuji-
KOCTH WJIH, HAKOHEIN, MPOHUIAEMOCTH INOPOX IS KUAKOCTH, KOTHA
CYIMIECTBEHHO BRMAHYE MONEKYJSIDHLX ARICHN HA FPAHUNe JKAFKOCTh —
mopona. B HacToAmee BpeMs ROKa3aHO, 4TO 3HAYGHUA NPOHANAEMOCTH
IIOPOXNH IO I'as3y W KUAKOCTH COBIIAKAIOT MEKAY co0O0M, €CIu JOCTHTHYTO
IOJHOe HACHIIEHNE €€ U IONepevHOoe cedeHMe MO HE CTONb MAajo, YTOOK
BIUAHAE MOJEKYIAPHHX CWUJ IPHCTEHHHX CI0CB CTAHOBHIOCH ON[YTH-
MeiM. H sdderTuBHOl mpOHHIaeMOCTH HeTecojep:KallAX LOPOX OTHO-
CHTCH TaKiKe IPOHANAEMOCTh HX B €CTeCTBEHHHX YCIOBHAX NpH AByXdas-
HOM Wil TpeX(PazHOM HACHIIEHHUH.

OrHOCUTEeNbHOH TPOHMIAEMOCTHI0 HOPHUCTOH CpPeflHl HA3HBAEGTCH OT-
HOmeHme 9(PPeKTHBHON HPOHMIAEMOCTH dTOH cpeAnl K abcoXoTHOH ee
TPOHHNAEMOCTH, BHPAKEHHOEe B MPOHEHTAX WX HOIAX €NWHHIH.

KHomudecTBenno HpOHMNAEMOCTH JIOGHX HOPOX MOMKET OHITH Ompefe-
JeHA U3 3aKoHa AuHeino#r ¢masrrpammm Ilapcn:

kA

rie q — pacxop smmaroct:n 3a 1 c¢ wepes 1 cm®; p — gumaMmvecKas
A
BASKOCTh MHAKOCTH, (1ud - c)/cm?; —5‘% — TIpajHeHT AaBleHAd, NHH/CM3;

k — ros$unmeHtT DPOHANAEMOCTH, XAPAKTePH3YIOIUN TDOHALAEMOCTE
mopox, :

3a egmauny msMmepeHus mpomnmaeMocTe £ B cucreMe CGS mpurm-
MaeTcs TaKad IPOHMIAEMOCTh, IPH KOTOPOH o0ecmeunmBaerca pacxox
B 1 cv®/c mugkocTH mWIM rasa BAsKocTh B 1 myas (mmH -¢/cm?) wepes
momepeunoe cedenne B 1 cmM? mpum mepemane maBuenumd B 1 pma/cm? Ha
1 cM pwHE mopuCETOR cpeH NPH InHeHHOM 3aKoHe uibTpamun. M dop-
myasr (143) cimepyer, 9ro BeJIMYMHR IPOHUIIAEMOCTH MMEET Pa3MepPHOCTH
mromangn [k] = cm2?. Dra eguHUIA H3MepeHUA OPOHHUIAEMOCTH OYeHb
MaJia ¥ H03TOMY He Beerma yAoOHa Iisg IPAKTHIeCKHX Iiejgeidr. B cpasm
C 9TUM Ha OPAKTHKE IOJB3YIOTCH BeJIMYWHON Hapcu, KOTOpas YACIEHHO
paBHa pacxoxay B 1 cm®/c sRuaKOCTH Wik rasa BA3KOCTEIO B 1 caHTHmyas
uepes momepednoe cedenne B 1 cm? npm mepenage gaBieRus 760 MM pr. cT.
Ha 1 cM gumEH DOpHCTOH. CPeRn HpPH JMHEHAHOM. 3aKOHe QHIBTPAanund.
KRoadpumnenr mpoEmmaeMocTHm u B 3TOM ciIydae HMeeT PasMePHOCTH
miromanu. Beamumma, paBHaa 0,001 mapcu, HasHBaeTCA MUIINTAPCH.

CBasr MeKIYy eMHAIAME H3MEDEHMA NPOHUIAeMOCTH OIPeReafAeTcs
CIeAYIOIUM COOTHOMICHUEM:

kep=1,02¢10"k, (144)

rge ky — xoagdunmenT mpoHHIaeMocTH B cM?; k — KoadpmmEenT mpo-
HUIAeMOCTH B JapPCH.
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VYuanrusaa (117), (119) n (120), serxo moxasars, 4ro wosddunuent
OPOHANAEMOCTH MOPUCTHX IIOPOJ KAK WHTErPAJLHEA IOKazaTedb HpO-
IOYCKHOM HX COOCOGHOCTH OIPEeNsAeTCA CALYIOMUMA B HINHAMIE:

k= ___82 [eM2] (145)

nin

A03m 12 :
k~ ﬁ—i%zmic’— {rapca], (146)
TJaBHAA M3 KOTOPHX, KAK YiKe 0TMedYaaoch, PajHyc IOD T.
AbcomoTaaa TPOHUNAEMOCTS MPOMBULTEHHHX HedTeComepRaIuX KO-
JEKTOPOB KoJeGieTcsa B 09eHb IMMPOKHX NpejelaX — OT HeCKOJIBKHX
muanagpapen xo 3000—5000 M w gase mo 8000—9000 mJ] paua mecya-
HHKOB MeJIOBHX orioenuil [78]. Hamboxee mupoko pacmpocrpameHs
W3 HOX HedTaAHEE M Ta30BHeE KOAMEKTOPH ¢ nporuraemocrhio 200—
1000 m]T. Iponumaemocts rame [203] BrpaKaeTcs B THICAYBHIX U JECH-
THTHCAIHHX H0IAX MEALIHIAPCH.

JRAHENHBINA 3AKOH ®NJIbTPALNN B HOPUCTOMI CPEJE

ITpomece ABMKeHNA KUAKOCTeH MM rasoB B MOPMCTON cpeie HA3H-
BaerTcsa QmAbTpanmel, a MORBEPXHOCTH MOPHUCTOH CPEAHl, PACHONOKEHHAA
HOPDMAJLHO K HANPABIGHWI) NOTOKA, -— DOBEPXHOCTHI0 (QHILTDPAIMM.
B coorBercTBun ¢ 3THM 00BEM JKEAKOCTH WIH rasa, IPOTEKANIINA B equ-
HUIY BpeMeHHN dUepe3 eJWHUIY NOBePXHOCTH (UIBTPANAN HOPHCTOM
CpeiH, T. e. PacXoj KUTKOCTH WIM Ta3d, OTHECCHHHH K eIUHUIE ILIO-
majgu, HaskBaeTca O0BEMHOHE CKOPOCTBIO (UIBTPANHN HWIM CKODOCTHIO
dmaprpanum (vp). CROPOCTE [BMREHHA YACTHI, KOZKOCTH WIA Tasa
B TOPOBHX KAaHAJAX MOPHCTON CPOXH HAZHBAETCA MCTEHHON CKOPOCTHIO
Uy, TOCKOJIBKY OHA 0To0pasKaeT AeHCTBUTEABHYIO CKOPOCTDL ABHKEHHA
JKEJKOCTE WX rasa B IMOPHCTOH cpeje M mpefcTaBigeT coboit pacxox
AMUNKOCTH WM Ta3a, OTHECOHHHHA K eIWHAIE ILIOMANH KUBOTO CeUeHNS
OOPOBHX KAaHAJOB B eJUHAIE IIOMAAW LOBEPXHOCTH (HILTPALUH.
Cormacao 9TOMY WMCTHHHAA CKOPOCTH JBIKCHI JKHJKOCTH WM rasa
B IIOPUCTON cpeje YHCIEHHO Bcerga 00lbmme CKOpoCTH (GUIBTPANHH.
ITopcraBaas B popmyry (143) BmMecro & ero smavenus ms (145), moxyunm
CROPOCTH (miIsTpammn

— mn;zﬁ Ap

Cornacao gopmyie (112) mCcTHHHAA CKOpPOCTH OLPEJeIWTCA U3 BEIpa-
sHeHuA ,

_T*Ap
Ug= T (148)
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ComocraBiieHne MCTHHHON CKOPOCTH U, CO CKOPOCTHIO QuabTparpt
Uy Haer
mnpév, mal
Mneta _ moln (149)
A A

e m,; — Ko3(punueHT noIHON DOPHCTOCTH; M, — Ko3ddunnenT sddex-
THBHOH HOPHUCTOCTH, YNCIEHHO PABHHEIE CpefHEMY 3HAYCHNI0 Ko3pdnimeH-
Ta IPOCBETHOCTH; & — KO3PPHUINEHT IPOTOTHOCTH MOPOBHIX KAHAIOB; A —
®05dPUNUCHT WIBYIMUCTOCTH MOPOBHX KaHAIOB.

Ilpu crpyiinoM ABWIKEHWH KHULKOCTEH W T'a30B B MOPOBHX KaHAJZax
B COOTBETCTBMH C 3aKOHOM Jlapcu uX pacxop B ofifeM Bujie ONHCHBAETCA
YpaBHeHHEM

Vg =

o=— 4, (150)

e Q — ofmuit pacxoj :KUAKOCTH WIN rasa; k — Kos(QuIlMeRT Iponm-
naemocry; F — moBepxHOCTh (UIABTpAUW; y — AWHAMUIECKAA BA3-
KocTh; dp/dl — rpaguenT paBIeHWUA.

IlpaBasa wacTs HMeeT 3HAK MUHYC IIOTOMY, 9T0 dp u dl MMEKT pa3HEIe
sHakW. llpu Puaprpammm rasa pacxop ero ¢ — BeIMYMHA mepeMeHHAsA,
TaK KaK [I0 Mepe [BUIKEHHsA rasa B OOPUCTOHA cpefe IO HANPABICHHIO
nafileHNs paBlieHus 00BeM ero HEUPEePHBHO yBejum4mBaercs. Eciau mpo-
Ilecc pacCIIMpeHns €ro B PAcCMATPUBAEMOM CAYYae IIPOHCXONUT M30TEP-
MWYECKH, T. e.

Qp = Q,p, = const,

rae Q, — ofmuit pacxoy raza Opu arMocePHOM TABACHAH P,, TO OyxeM
HMeTh

Qo=— L 2 . (154)

Pasnensa nepemennsle n naTerpupys (154) mo dp B mpepmenax or pi1 Ao
p: u mo dl or 0 go I, moxyumm

W (p?— p?
Qo =T 1) (152)
81003
_Q—=M}il——p2l, (153)
Ijle BeJUUYNHA _
O — 2Qopo_ _ Qoko
Q= ptpe P (154)

mpejcraBiser coboil CpegHUE pacxof rasa.

Pemns (153) orHOCHTENLHO k£ W ompeneiHWB OCTAINLHLE BeANYHMHEL,
Bxofamue B (153), MOJRHO OIEHNTH IPOHUITAEMOCTE 000 KaNUIIAPHON
CHCTEMBI, B TOM 9YnCJIe M TOPHOI mopojsl ¢ Moboi mycrorsoctbio. Ecan
IPOHAIAEMOCTH HOPUCTOH CPEJEI H3MePAeTCH 10 RUAROCTH, TO JJIA BTOrO

1 Jlo e¢Ax mOp CKOPOCTh (PMABTPAmME DPACCMATPHBATIACh KaK IPOHM3BEIeHUe
YCTHHAOK CKOPOCTH HA MOJHYX HOPHCTOCTH (€3 yyeTa OPOTOYHOCTH H H3BHIHCTOCTH
TIOPOBHIX KaHAJOB.
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AOCTATOTHO W3MEPHTH pacxox ee  Ha BHXome w3 ofpasma ¥ pasHoOCThH
JABIEHAR, NPAJIOKEHHNX HA ero KOHIAX, H3MepHB HpefBapaTensHo F,
m [. IIpn ompepenednu TPOHUOAEMOCTH IO ra3y AAd HOACYETa CPeIHEro

pacxofa rasa Q pacxof ero J, B 1a60paTOPHHX YCIOBUAX ONPeHeNACTCA
OPH IOMOIMA ra3oBHX JacoB miu peoMmerpa. llpmdem mpu onpepedeHHH
oTHOmMEHUA p,/(p1 + p,) DOX pr M p, MOXPABYMEBAITCH acGOTIOTHEE
3HAYCHHWs JaBJIeHHA HAa BXode M BHXome mopucroll cpenst. HaiipemHOe

sHadenne () mopcraBiasior B $opmyuny (154) ana ompepemenms k 1mo
dopmymre (153). kol
Qopmyasr (143) u (153) 720"0’

[AT JIUHEeHHYI 3aBHCH-

MOCTh MEKAY pacxojoMm (

H IepenajoM [aBIeHHU P1—

— po = Ap. 310 BasKHOE 00- 800
CTOATENBCTBO Beerga Heol-
XOlUMO HMeTH B BHAY, OO~
penmelssa ro3dpouImerT npo-

z V
/7217 / -
//

400 /

D

HHUIIAEMOCTH KepPHOB HedTe- = 50 A4
copepmamux mopox. Eciam / 13
YKa3aHHAs 3aBHCHMOCTDL He by /9 —
BHIED/KABACTCH, TO (QHIb- P v i 70 1 eaion?)

Tpamusa KEAKOCTeH M rasoB
B IOpPUCTOM Cpefe OPOUCX0- Pue. 29. 3asncEMOCT: HPOHENAEMOCTR o6pasua
AT IPH HeJIMHeAHOM BaKome ATA BORODORA, EOBNYXa ¥ YINEKHCIOTO rasa
QuibTpanun, mpa KOTOPOM OT CPeIHEr0 RaBICHAA:

K03 dunuenT IpOHHIAEMO- 1 — BOROPON; 2 — BOSAYX; 3 — yruewmcardt ras
CTH IOPHUCTOH cpefsl BCerga

6yner sammsen. IlosToMy [ YBePEHHOCTH B TOM, ITO OLpe/eNeHHUs
NPOHMIIAEMOCTH IIOPOjJ BeAYTCsA NpPH JWHeHHOM 3aKoHe (MIAbTPanuu
JKUAKOCTH WIH rasza, HeoGXOofHMO Ha OCHOBAHHMH SKCIEDHMEHTAJBHHX
JIAHHHIX CTPONTh QYHKIWOHAJbHHE 3aBmcmMoctu @ = f (Ap) pia Kup-
xocruu Q = f (Ap) mia rasa, KOTODHE B IPAMOYTOJIBHOM CHCTeMe KO-
OPAMHAT [OJKHHE H300pajkarhCA B BHAe UPAMOM, OPOXOAAMeR depes
HAUaJ0 KOOpAMHAT. BMecro rpauka 3aBHCHMOCTH PacXOfia JKHAKOCTH
WIN Ta3a OT mepemajia NaBIGHHA MOIKHO CTPOMTH aHAIOTHYHYIO 3aBHCH-
MOCTB OT rpajuenTa Aasienns. OTKIOHeHENWe JTOT0 rpadmia OT mPSMOIL,
npoXofAmeil Wepes HAUAN0 KOOPAMHAT, CBHUIETEIBCIBYeT O HEBHIIOJ-
HeHUHA JIHHEHHOT0 3aKO0HA (HILTPALWH.

KosdumuenT NpoHANaeMOCTH MOPUCTOH cpefiEl Ha 3TOM rpaduke
XapaKTepH3yeTcs TAHTEHCOM YIJa, 06pasoBaHHOrO IPAMOK ¢ HOJOMM-
TeIbHHIM HampaBleHHeM ocH abcmuce.

Tpx mecneoBaBUAX YUILTPAINA Ta3a B MOPHCTOH cpefe HeoGxoxnMO
pMeTh B BHNY, 9TO HapyNIeHHe JWHEHHOrO 3aKOHA QUIBTPANMH MOKeT
OPONCXOTUTh He TONHKO HpH OYeHb GOJbMHX pacxofax W Iepemajgax
JaBIeHNA, HO W IPH [aBIeHUAX, 3HAYATETEHO MEHBIINX aTrMoC(epHOTo,
OpH KOTOPHIX NPOMCXOAHUT TaK HA3hHBaeMoe KHY/CBHOBCKOe TedeHHe
Ta30B.
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OBJIACTh KHYJACEHOBCKOI'O TEYEHHA TA30B

ITox XHYXCEHOBCKUM Pe:RMMOM TeYeHMA Ta3oB B HOPHUCTOH cpeje Io-
HEMAaeTCs TaKOM IIOTOK Tra3oB, HPU KOTOPOM CTOJNKHOBEHHWS MOJEKYI
APYT ¢ APYTOM KpaiiHe peKH IO CPAaBHEHWIO ¢ YJADaMH O CTEHKH IIOD,
T. €. Ta3 HACTONBKO Pa3PAKeH, UTO CPefHSAA ANHHA Hpobera ero MoJIexyn
CpaBHEMa WJIN [ajke BEIMKA IO CPAaBHEHWI0 C AUAMETPOM NOPOBHIX
ranaioB. Hak moraszann uccnemoBarua b. B. Jleparnma [61], o6bemuas
CKODOCTH MIBTpAIMH Ta3a YePe3 IOPHCTYIO CPefy B aTOM ClIydae IIOT-
9AHAETCA YpaBHEHHI0O — cM. (2);

% -_2——_ m2 dp ‘
Q=1 VnMRT'TTx" (155)

B ortawune oT JAWHeAHOro 3aKOHA (HJIBTPATIAM B KHYICEHOBCKOMR
obxacTn pacxop raza ( depes HOPHUCIYIO CPey He 3aBHCHT OT CPEJHEro
maBieEnsa (p1 4 p,) : 2 W pDpomopnmoHaNeH mepemany pgapiaenwms. Ilo-
3TOMY, 9TOGH yOemuThCsa, YTO HOTOK rasa B IOPUCTOH cpejle HAXOMHUTCA
B KHYHNCEHOBCKOX ofjactH, cTpoar rpad¢ur sasumemmoctn @ = f (Ap),
KOTOPHIHA B MPAMOYIOABHOM CHCTeMe KOODPHUHAT Q, Ap BHDaKaeTCa mps-
Moif, IpoxojfgAmel gepes Havalo Kooppmear. Tak kKar pacxop rasa Q
B KHYJCEHOBCKOX 00IacTH He 3aBHCUT OT CPeHEr0 JABIEHKA, TO OT HETO
coraacHo Qopmyie (154) upm mpoYnx paBHHX YCIOBHAX HOJKEH 3aBU-

ceTh cpefHmil pacxox rasa (J, a clIegoBaTeNbHO, N KO3YPUIUEHT IPOHM-
IaeMOCTH, KOTODHHA oupefessioT mo gopmyre (153). Ms dopmyx (153)
u (154) merpymHO BUNETH, 9T0 C YMEHLUIEHWEM CPeJHEro NABJICHUS
cpemHMI PacxXof raza, a BMecTe ¢ HMM M IPOHHIAEMOCTH BO3PACTaloT.
Taxmm o6pasoM, YeM Gonpime paspesKeH ras IpPH ABE/KEHHU e€ro depes
MOPUCTYIO CpeRy, TeM Golbime ee IPOHHIAEMOCTH AAA rasa.

Cormacao nccnegoBammam eparusa u ap. [61], npamonune#naa
3aBUCHMOCTH MEKIY pacxomoM Q u mepemafoM paBileHus Ap, IPE KoOTo-
poii CYyIecTByeT KHYACOHOBCKEM Pe/RAM TeUeHHS Iasa, CYmecTBYeT IDH
MaJHX 3HaYeHUAX (), COOTBOTCTBYIOINUX 3HAYCHMAM OCTATOYHOTO HABJIEC-
HEA Ha BHXOJIe HOPHCTOH cpemsl p, < 0,3 MM pT. CT., T. €. OPHU J0CTa-
TOYHO IIy0OKOM BAKYyMe U IPA HA3KOH IPOHUI2EMOCTH HOPHCTOM CPeyIh,

O1crofa MOKHO IPUNATA K BAKHOMY UPAKTHYECKOMY BHBORY, 9TO 9eM
HY;Ke TPOHUIAEMOCTh MOPUCTOM Cpefsl mid deM (oiabime ee MIWHA, TeM
Goxnme pacxoKfeHye B 3HAYCHESX IPOHNNAEMOCTH €e B KHYACEHOBCKOM
ofracrn ¥ npd JaMmHADHOM peRume ¢umiabrpanum. IIpommnaemocts
OIHOM ¥ TOM JKe MOPHUCTON CpelHl B KHYICeHOBCKO#A 00JacTd MOTOKA rasa
BHIDE, 9eM IpA OOHYHOM JIMHEAHOM 3aKoHe (HILTPATNH.

Ananns ypasaenns (155) norassiBaer TakKe, YTO CKOPOCTH PHIBTPA-
UK B KHYJCOHOBCKOHN 06GJacTH 3aBUCHT OT MOJEKYJIADHOM MACCH Trasa
u o7 aGconTHOM ero Temmeparypsl. Yem Goabime MOJEKYJIAPHAA Macca
rasa w a0CONIOTHAS TeMIepaTypa, TeM HuKe IpPH IPOYHX PAaBHHX YCIO-
BEAX CKOPOCTH (QUARTPAINA ¥ TeM, CIELOBATEIBHO, MEHBIIEe NOJKHA
HOAYYaThCA TPOHUIAEMOCTh MOPUCTOM Cpeibl B KHYACEHOBCKOM 06aacTu.

Tarx Kag IPOHHIAeMOCTH MOPHCTON Cpefiil B KHYICEHOBCKOH obnacTh
3aBYUCHT OT IIPUPORH T'a3a H €r0 TeMIePaTyPH, TO PaspesKeHne, IPH KOTO-
POM BO3MOKHO CYHIeCTBOBAHNE KHYJICOHOBCKOTO PeKUMa TedeHH: rasos,
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1A Pa3iuYHHX razoB W TeMOepaTryp DasImdHo. IT0 06CTOATEIHCTBO
O9eHb Ba;KHO MMETH B BUAY IpPH onpefeleHNN OIPOHUMAEMOCTH OPHCTHIX
CpeX B YCHOBHAX DPa3PesKEHNA.

Wsnoxennrie sfgeck cooGpaskennsa, OCHOBAHHHIE HA amainse ypaBHe-
aaa  (199), HOATBEPHKIANTCA HKCOEPIMEHTANLHEIMU WCCAeTOBAHUAMI
[265]. Ha pumc. 29 nmpuBepeHEl KpHBHE, IOCTPOGHHHE [IIA OFHOTO U3
06pa3moB Ha OCHOBAHNY JKCIEPUMEHTRJIBHHX JAHHHIX, KOTOPHE WILIIO-
CTPHDYIOT 3aBUCHMOCTH K09P(HINeHTa TPOEANAEMOCTH HOPUCTOM CPefHl
AV BOZOPOAA, BO3LYXA M YIVIEKHWCIOTO Tasa OT CPefiHETo AABIEHHA p.
Ilo ocu opmumar oTnoeHH 3HaYeHHA Kod(dmmmenTa IPOHUIAEMOCTH
k k gz rasa (B Munmgapen), a mo ocu abemuce — sEavenng 1/p, rme p =

= (p1+ p2) : 2 — cm. dopmyay (154). o

Rax BupnOo M3 puc. 29, mpn MalsHX 3HAYCHUAX CPEFHOTO [ABIGHOSA p
{(a cirefmoBaresHO, Goabmux sEaYeHMAX 1/p), razompoOHUIAEMOCTH 3a-
BHCHT OT CPEJIHETO [aBJIeHHs U fBIASTCA JUHeHAOH QYyBKIHell BeIHINHEL
1/p, rak ato cuegyer u uz gopmyx (153) u (154). Ipwm sTom npm oxHEX
¥ TeX jHe JaBIUOHHUAX pA3HHE rassl MMeT Pa3iIHYHYI0 DDOHHIAEMOCTh,
KOTOpag TeM Ooibile, YeM MeHbIIE WX MOJEKYJAspHas Macca. Tak, s
BOROPOJa MPOHAIAEMOCTh OKA3HBAETCsA BEIIe, YeM AJA BO3AYXa, a A
BO3JYXa BHIIe, 9eM Jjisf YIJEKUCIOro rasa.

Taxum o6pasoM, B KEYACEHOBCKOR 06 1acTH TPOHNIAEMOCTD TOPHCTOH
Cpefill [IIA rasa 3aBHCHT OT CPefHEr0 JABJIEHWS, MOIEKYJAAPHOX MACCH
u TemumepaTypsl rasa. Ilpm pemmenwy DPAKTWYECKHX 337ad, CBA3AHHHX
¢ paspaboTKOil He()TAHLIX X TrasOBEIX ILIACTOB, TOT BOIPOC HE WMeeT
CYIIeCTBEHHOTO 3HAUGHMUs, TAK Kak pabora 3THX INIACTOB IPOTEKAaeT IpH
MABJICHHAX, IPEBHIIAOMHX aTMOCHepHoe.

TPAHUIA HAPYHEHASA JIUHEWHOIO 3AKOHA OMJALTPANMHK
B HOPHCTOU CPEIE
OPHN JABJIEHWUAX BBIME ATMOC®EPHOI'O

TIpuBemeHHEe 3aBUCHMOCTH MEMIY LOPHUCTOCTHIO, IPOHHIAEMOCTHIO
¥ CPEAHEM PafuycoM IOP AT BO3MOMKHOCTH XOJYUIHATEH 6e3pa3mepﬁme
IapaMeTpH, HO3BOJMIIEe YCTAHOBHTh o6macTh CymMeCTBOBAHUA JUHEH-
HOrO 3aK0HA QUIHTPANUU B NOPHCTOH cpefie. Hak m3BecTHO, B THAPABIAEKE
IIs 3TOH Hmedw LONb3YIOTCA mapaMeTpoM PeiHoabaca, KOTOPHE ompene-
JACTCA CJAeNYIONHM BHpasKeHmeM:

Re—2¢, (156)

Ife v — CKOPOCTh [BIREHMA JHAKocTH B Tpy6ax; d — AmameTp TPYyOH;
v — KIHeMaTH4eCKas BASKOCTH KIAKOCTH.

Ecan ncxoqurs ws aHaJIOTUM ¢ TPYGHO# ruapaBImKO#, TO MPEMEHH-
TeJBHO K mopucroi cpene [147] B Bupasennn (156) v HOMKHO 03HAYATH
HCTUHHYIO CKOPOCTHh [BVIKEHHA KUAKOCTH, a d — CPeJHHU THAaMeTp
TIOPOBHIX KaHAXOB. IloficTaBias B cooTBeTcTBUN ¢ 3THM B opMyry (156)
BmMecro d yABOeHHOe smauenme r u3 Bhpaskemns (120) m BMecTo Uy €TO
sHavennme u3 (149), pasHoe ckopocTn QmabTpanuN, JeNeHHOR HA Kodddu-
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nReHT 5Q¢PeKTHBHON HIOPUCTOCTH M, M YMHOMKEHHON HAa M3BUIHMCTOCTD,
TOJYyIUM
vo® Vg
e=—09¥% (157)
1750vm g Vimge

rne ky; — woaddunuenr mpommnaemoctd, Jl.
Ecan mpomunaemocts £ BHpasurk B cM?, To ¢opmyaa (157) mpumer
B[,
Re:M (158)

Vg Vm—ng :

Qopumynur (157) m (158) mpeAcTaBiIAT WATEpPe¢ B TOM OTHOINGHWH,
970 B OCHOBY HX BBIBOJ2 IIOJIOKEH PasMep II0POBOrO HPOCTPAHCTBA He-
3aBHCHMO OT IeMeHTanNa Hopox. B cuiry a70ro npyu waydennn pasaIudabIX
ABJIEHNH, CBA3AHHBIX C NePeX0/[0M OJHOTO PERUMA JBUKEHUA KUATKOCTON
WJIW Ta30B B HOPUCTOH cpefie B IPYIOH, OHHU JAl0T BO3MOKHOCTEH COIOCTAB-
JATH JBUIKEHHWE NX B DOPHCTON Cpele ¢ ABM:KeHHeM B Tpy6ax.

Ho mocnepnero Bpemenu Qopmyast (157) u (158) mpumensiuce Ges
K03QQUNIEHTOB ¢ U g, YTO PABHOCHIBHO IPHHATHIO MX DABHBIMU e/I-
Hune. Vmesa B BURY, 970 B HeilCTBHTEIBHOCTH ¢ = 1, a ¢ << 1, mcKio-
geHme mx us gopmya (157) u (158) osHadaer zanuKeRHE KPUTHYECKOTO
gucia Re, mpu KoTOpoM HacTymaer HapymieHue JUHEHHOTO 3aK0HA (UIL-
TpamEn. JTO 3aHMKEHHe NpuobpeTaerT MPAKTHIECKOe 3HAYEHHNE M CMBICJ
JAIMb UPA CPABHUTENBHORW OIeHKe KpWrHieckux Bejmunn Re s mo-:
PUCTHX cpef M TPYGHOU THAPABINKY M NPV BHABJICHHH HCTHHHHX OpH-
YAH PAHHeTO HADYNIeHUWA IHWHEeHHOro 3aKoHA (PUILTpANUU B IIOPHCTHIX
cpefax. B oCTaNbHHIX CIYYIaAX, B YACTHOCTH [Jif YCTAHOBJIECHUS PEIKIMA
¢mrrTpanyu B mopucroé cpexe, popmyramu (157) m (158) mMomkHO mOIB-
30BaTECA C PABHLIM YCHEXOM KaK ¢ Koaddumuentamu ¢ u g, Tak u Ges
HHX, T. €. I0Jarag MX paBEEME efunwnie. Huke mpwBoguICA aHAIH3
Pe3yAbTaTOB YKCIePAMEHTAIBHKX WCCIENOBAHANA B OPEIIIOI0MKEHNH, ITO
@ ¥ g PaBHH eJWHHIE.. .

B coorsercreuu ¢ (157) u (158) ncrunnas Beaumsuna Re B mammoM
ciayuae, T. €. IPHM HCHOJb30BAHWHA MMEIOIUXCH TAHHEIX, PaBHA

— P
Re,=Re Ve (159)
mau, nvea B Bupy dopmyay (117),

XZ
Reﬂ = Re ?/—2 , (160)

e A — K09QPUINEHT U3BUIMCTOCTH MOPOBHX KaHAJOB.

Jlag ycTaHOBIEHHMS MCTUHHOR TIPAHUNE HAPYIIEHWsS JIHEHHOTO
3aKo0Ha QUIBTpAnIuY Heo0XOfMMO NOJB30BATECA Qopmymamu (157)
7 (158) B HamucaHHOM BHIIe BHJe. JTO YCTPaHUT HabilIiofanlieecda mapa-
noxcanbHoe sBieHne (puc. 30—32) Goxee pamHEro HAPYINEHUA JNHEN-
HOTO 3aKoHA QUIBTPamuu B o0pasmax ¢ Maloil HPOHMIAEMOCTHI0, KOTO-
poe, coraacuo ucciegoBanuaM B. M. Bepesmma [22], ocoGemno mpo-
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ABJIACTCSA Y M3BECTHAKOB, UMEOMUX CTPYKTYPY HOPOBOTO OPOCTPAHCTRA,
Pe3KO OTIMYAIIYIOCS OT CTPYKTYDPH TePPUTEHHHIX IOPOJ.
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Pmc. 30. 3apnmcmmocTs KO3(pYUIMMEHTa TIHAPABIAYECKOrO COIIPO-
THBAEHUA Ac OT mapamerpa Re masa pasnmuamx o6pasnos mopH-
c¢THX cpep mo Ji. ®eruepy, [. Jnoucy m K. Beprey:

a — HeTh; 6 — Bola; 6 — BO3RYX; & — Hedrdb (mo Hmayzmy); # — ras

N3 coormomenwuit (159) u (160) Zerko saMeTuTh, 4TO UCTHHHAS BEIH-
gynna Re, mo cpaBmenuio ¢ Re nambosee cuabHO yBeJIWIMBACTCA HRJIA
TOPOJ ¢ MAJOU NPOHWIAEMOCTHI0, TaK KaK ¢ A HEX YBeJIUYHBAETCH,
4 ¢ yMeHbBIIaeTcsa, uMes B BUAY, 9T0 ¢ > 1, ag < 1.

Corxracso mcciemoBanuaM aBropa [117], mo amaiormm ¢ TpyGHOM
TUAPABIMKOM, mOAB3YACh BHpaskenmamm (116) m (119), (158), mosmO
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HABTH 3aBHCHMOCTH K03Q@numenTa compormeieRmsa A, or Re, KoTopas
HMEeT BWJ: :
8V2

Ae=-"2 2. (161)

®opuyana (161) npeacrasiaaer coG00 OCHOBHYIO 33aBHCHMOCTb MERTY
K02 PHUIHEHTOM COUPOTHBIEHNA A, W 3HauenweM Re s JHHEHAHOTO
Ac
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Prme. 31. 3aBEcEMOCTh KO3(HOUEHTa THADABIEYCCKOTO CONPOTUBJICHMSI
Ac or mapamerpa PeitHOab[Cca ANA Pa3NHIHKX 00Pas[OB MOPHUCTHX Cpef
mo B. H. llleaxaueBy

3aKO0HA (QuabTpamuu B mopucroii cpeme. OTKIOHEHME HOTOKA HHAROCTH
I 7a3a B HOPDUCTOR cpefe OT 5TOH 3aBHCUMOCTU O3HATaeT OTKJIOHEHHE
ero or JampeHHOro 3axoma ¢uasrpagum. CoriacHo ¢opmyxam (116),-
(119) m (158) m meropuxe, uzmomenHod B paGore [117], roaddunment
CONDOTHBICHNA A, MOMKET OHITH OmpejielieH TaKke IO dopmyIe

Ao 2mnVemdkAp (162)

lUdJP(P
e ¢ — K03 PUIEeHT HPOTOYHOCTH IMOPOBHX KAaHAIOB; & — MPOHHUIIae-
MocTh, cM2; Ap — mepemay naBiemmsa, pgud/cm?; I — puamea o6pasma
HOPHUCTOMR CPefsl, CM; Uy, — CKOPOCTh QmiIbTpanum, cm/c; p — IIOTHOCTH
ARHEAKOCTH HIH rasa, AHH-c¥cMY; ¢ — CTPYKTYpHHE Kodddrnuent.
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Haiinenane mo gopmynam (162) n (158) smagenus A, m Re HOMKEE
YROBIETBOPATH NPA JIHHEHHOM 3aK0He (UILTPANUN 3aBHCHMOCTH OIpe-
nenmomeiica ¢gopmynoi (161). Tax xar Ha puc. 32 mpu HOCTPOSHHH
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Puc. 32. 3aBucHMOCTs Kodp@UIEenTa THAPABIAIECKOIO COMPOTHBICHHSA Ac
or napamerpa PeiiHoashca AAs pasiAYEHX 00pasnoB mOPHCTHX cpefs OO
@. . Koraxosy :

kpuBuX A, = f (Re) rosddumuenter ¢ ¥ ¢ He YUNTHBALMCH, HCTHHHAS
BeImIuHA Ay, H0 aHamormu co (159) u (160) 6ymer pamH2
Ve . el

Auo=ho Lo =the “=T. (163)

Ilpu ompemeneHnn QYHKIHOHAJPHOHR 3aBHCEMOCTH MEKIY Kodafdm-
IHEeHTOM CONPOTHBIEHHSA A, M mapaMerpom Peitronszca Re [. QPemuep,
L. Jsome m K. Bepuc nons3oBannch clegyomumMn GopMyTaMu:

Re =22 (164)
H
he = Siow z (165)

rae d, — opdexTuBHNY mamerp dacrmiy, cM. OeraabHble 3HAYEHHS
Te He.
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TaxnM 06paszoM, NOAL3YACH COOTHONMICHMAMEU TPYOHOH rujpaBIuKu,
. ®engep, . JIsionc m K. DepHc Mexanmmuecku NIOAMeHHMIN B HHX
CKOPOCTh JBVJKEHHA HKHUNKOCTH CHOPOCTHI0 (HIBTPAIMH, a4 [UaMeTP
TPYOH — 3Q(PEeKTHBHEIM [HAMETPOM HYaCTUI, CJIAraloMuX IHOPHCTYIO
cpeny. Takaa saMeHa, Kar CHPaBe[JIMBO OTMEUAIOT B CBoeit paboTe
B. H. eaxages u b. B. Jlanyx [265], sBaserca dopmansnoit, m mo-
oToMy smauenua A, u Re, mpegcrasienntie [I. @engepom, . Jlponcom
n K. Beprcom, audero o6mero He MMEOT ¢ AHATOTHIHHMY A PAMETPaAMH,
upuMeHAeMEIMH B TpyOHO# rumpariamke. Bcenepcrsue storo . Memuep,
. JIsronc u K. Bepuc mpu 06paGoTke sKCOEPUMEHTANBHBEIX FAHHEIX
H mocrpoeHnn (QYHRIHOHAJIHbHOH saBucmmoct# A, u Re (cm. pme. 30)
DOJy9win pPAasiNgHble KPHBHe I 00pasmos pasHOH NPOHALAEMOCTH.

Hns ompemenenna GyHKIMOHAIBHON saBHCHMOCTH Me:mOY A, u Re
B. H. Mleakavues [262, 265], ocHOBHBAasgCh Ha HCCICTOBAHUAX aKal.
H. II. ITasaoBeroro m CamxTepa, HPEIIOKHI cHeAyiomue GOPMYIHI:

Re = A2a Vi (166)
mn' v
n .
Ae= _l/_"_Az_P (167)
2va¢

ITi GopMYIH NMEIOT TOT e HeOCTATOK, 910 1 Gopmyus: JI. (Peruepa,
Jl. JIpouca u K. Bepmca, tak xax mpu ux Bmsoge B. H. Hlenxaues
TaKKe HeXoaun u3 9hPeKTHBHOrO NNAMETpa JaCTHIL.

O6paborxa sKCHePUMEHTAIBHHX JaHHHX 1o gopmyram (166) u (167)
IOKasaga, 4970 (QYHKIUMOHAJIBHAH 3aBHCUMOCTH A, OT Re mias pasHbx
00pasnoB nopoy jaer pasiamyasie KpuBhe (cM. pmc. 31) [242). B srom
OTHOLIOHWH BSHAYATEIHHHHA Imar Bumepex O chexan M. [I. Mumrawon-
OUKOBLM, KOTOPHH B CBOHX HCCIEHOBAHUAX BMECTO 3(P(EeKTHBHOrO
zuamerpa BBell B mapamerp Re um rospdunment compormBiemua A, He-
KOTOPYH JIWHEHAYH BeJImduuuy [ = Vmi .

n

Baaromapsa wuccaemoarmaM M. JI. MminnonmuxoBa BuepBse yia-
JIOCH IPU HOCTPOEHIN 3aBUCHMOCTH MeKAY A, m Re Ha ocHoBaumum sxcoe-
pmuMenTanbHEX japesix J[. Geruepa M Ap. PACIONOKUTH DKCIEPUMEH-
TaJbHBEe TOYKHU Ha OXHOU KpuBoii. Opmakro B orimime oT dopmya (158)
u (162) sasucumoctn, moaywennbie M. . MulnmoHIUKOBEIM, He HJAIOT
VCTHHHOTO 3HAYEHUsA COOTHOmeHua Mexay A, m Re. OrMedennnie mego-
CTaTKH B 9THX 3aBHCHMOCTAX, a Takske B popmynax (164)—(167) numerorcsa
u B geywiennoil gopmyiae E. M. Muncrkoro [185]:

oty () oo (i) e

e d — gmaMeTp YaCTHI[ B IIOPOfe.

Hpuaas g = 1 meg= 1 u momesyacs ¢opmynamu (158) u (162) npu
o0paboTre sKcmepuMeHTANLHEIX ganHuix JI. Memuepa, [I. JIniomca u
K. Bepuca, mu [177] moayuuian (YHRGUOHAILHYIO 3aBHCHMOCTD MEKIY
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. u Re, opeacrasaennyio Ha puc. 32. HyMepanus Touer COOTBETCTBYeT
HyMepaliu KPUBHX, IpuUBefgeRHnX uHa puc. 30. Kpusaa 7, mpoxogAmas
Ha puc. 32 gepes sKCIePUMEHTAJIBHEE TOYKH, IIOCTPOeHa IO (OPMYIe
(161).

U3 rpajuka puc. 32 BugHO, 910 10 3Havenns Re ~~ 0,3 mabuionaercs
IPaKTHYECKH IOJHAA COTIACOBAHHOCTH MEJKIY TeOPEeTHICCKUMY M dKCIe-
puMenTaibHeMy ganubvu. [Ipun Re > 0,3 mapymaercd duHelinsil 3aK0H

A

a0 N
600 f—=
400

200 2

7 4
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80 3%

& ol
w Re,
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EISE
¢
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LRy
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N e g
N
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p B |
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Pmc. 33. 3apmcmMocTh KOo@AIMeHTa THADPABIEIECKOI0 CONPOTUBIEHAA Ac
or mapamerpa PeiiHOXpfca, UOCTPOEHHAA aBTOPOM IO SKCIEPHMEHTAJNb-
HEM faEEniM . @. Tpebuma

¢unprpagmi B mopucroi cpeme. Tawmm obGpasoM, sEagenne Re = 0,3
MOJKHO CUHTATh KPUTHICCKUM dmcioM PefiHoiabica, IpM KOTOPOM IIPO-
HCXOQUT HapylUleHue IHHeHHOTO 3aK0HA (QHIBTPATIHU.

CileflyeT 3aMeTHTh, 9T0 KPUTHYECKOe 3Ha4YeHHe mapaMerpa PedHOIBH-
ca, no papgeM B. IH. Ilenrauersa, roxeGaerca .B mpepmeaax 1—12, a
mo gaambiv M. JI. Mumianonmukosa B upegenax 0,022—0,29.

JxcnepuMeHTANLHEBE mecaeposanus . @. Tpebuna [241, 242], mpo-
BefICHHBIC ¢ PA3IHIHEIMU MOPHCTHIMM cpejaMu upy QUIBTPalUH Trasa
u obpaboTke pesyanTaToB MX mo Qopmyram (158) m (162) Taxime pis
¢ = 1 m ¢ =1 moxasaiu, 4T0 HapylIeHHE JINHEHHOIO 3aKOHA PUIBLTPA~
mmi (puc. 33) mpomcexopur mpu suadenusx Re = 0,20-=-0,3.

ITpu ygere melicTBHTEIbHON BEJIWYNHBI (p M & UCTHHHAA KPUTHIECKAA
Benndnna Rey, mIA rpaHyIADHEX OOPOJ, COIJVIACHO WCCJIe0BAHHAM
{102, 127], momskna Grrh B 1,5—2 pasa Goabine, T. €. IPAMepPHO PABHOM
0,3—0,6. Taunm ofpasom, mame upe yuere BceX ocobemnocreil cTpoe-
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HUA DOPHCTOM Cpefhl KPHTHYECKAA BeldndmHa mapamerpa Rey,, Membme
eMHANE ¥ HA 3—4 mopagKa MeHdbOle, 4eM B TPYOHOH rumpaBluKe.

Crosn panHee HapyIIeHWe JuWHEHHOIro 3aKoHA PmiabTpamuu o6GyCIOB-
JVMBAETCA TE€M, UTO JIAMHHAPHHA DOTOK, IIPeACTaBIAIOMuE co00# Tele-
CKOLOUYECKOe TeYeHWEe JKUAKOCTeH M IasoB, B HOPHUCTOA cpeje OYeHb
6HICTPO HApYmAaeTCH BCIECTBUE IEePEMEHHO-4eTOYHOIO CTPOEHHA IOIe-
PEUHOIO CeUeHHd MOPOBHX KAHAJOB U WX M3BHAKCTOCTH. IIpm odeHsb
MAJHX CKOPOCTAX JKUAKOCTh UM Ta3, HAXO[AMWeCs B PACIIApPeBHOH
9aCcTH DOPOBHIX KAHANOB, HPAKTHIECKH He YIaCTBYIOT B OOMEM LIOTOKE,
YeMYy HMeeTCA MHOTO [0KasaTeJbcTB. llosToMy TeueHHe KUAKOCTEH
¥ Ta3oB B HTOM CIYYae eCJIH He HOJTHOCTHI0 TeIeCKOIHYECKOe, TO BEChMa
O6nmskoe k memy. Ho crpyiimocts 9TOTO TedeHma GHCTPO HAPYMIAETCH,
TAK KAK PA3HANA B CKOPOCTAX ABMKEHHA YACTHUL], HAXONAMUXCA B CYIKEH-
HHX M B PAaCHIMPEHHEIX MECTAaX HOPOBHX KAHAIOB, CTAHOBHUTCH OILYTH-
MOH U II0 9TON UPWYWHE HEKOTOpad JacTh JRUAKOCTH WAl raza, HAXOHA-
MUXCA B PACIIAPEHHON YACTM MOPOBHX KAHAJNOB, BOBJIEKAeTCS B 00mMui
notok. Crpym moToka, mpoxXomd 1depes CY;KeHHEE MeCTa, IpHoGpeTrarwnT
BpallaTeNLHOe MABMKeHWe, o00pasysa, umo supakenuio H. A. Ocmaga
[200], seryr. Ilpm sToM rEApOIHHAMUYECKOE CONPOTHBIEHHE PE3KO yBe-
JIAYHBAETCA.

B cBasu ¢ sTaM Gonbiroe sHa9eHHE MMeeT OCTAHOBKA MCCIEOBAHU
[0 H3YYeHUIO BIUAHUSA CTPYKTYPH HOPOBHIX KAHAJIOB ((p He) HA XapaKTep
dyarnuonanpaoil 3aBucumoctu A, = f (Re). Usnomxennoe, pasymeercs,
He HCHKJIIYAaeT BO3MOKHOCTH IIMPOKOTO NPMMEHEHMs 3aBHCUMOCTEH,
OCHOBAaHHEIX HA 3aKOHAX TPYOHOH rHIPaBIUKH.

Coraacao ¢opmyaam (158) u (159) upu Re = 0,3 kpurngeckas cxo-
pocTs GuUABTpAmUN MOKET OHTL TpuGINKEeHHO OoLpefeleHA W3 BHpa-
KeHAs '

D = 200 Vi (169)
p.Vk

Taxkum 06pasom, 3HAA DapaMeTPH MOPUCTOR CPONE W KHIKOCTH WIN
rasa, MOKHO OIPeeNIUTh KPUTHIECKYI0 CKOPOCTh (PMIbTPAIUH H, CIAeTo-
BaTENLHO, DPEIKUM [BIUKEHNsA JKUJKOCTH IUIM rasa B IOPUCTOH Ccpepe.
Ecau B ¢opmyne (162) cxopocts (UIABTPALMA 3aMEHATH €€ KPHTHIE-
ckmM 3HavenweM us gopmyin (169), a A, — ero smagenuem npm Re = 0,3
COTrJIacHO pHC. 32, TO A KPHUTUIECKOro fAaBiedns, yuurhBas (163),
COOTBETCTBEHHO TOAYYUM CIe[[YIOMee BHIPAIKEHHE:

_ _0053lp2my Vimg 1
Apgp i Ve . (170)

CrepmoBarednbHoO, JJIA OOpefeeHNA IPAHUIE HAPYIIEHUS JHHEHHOIO
3aK0HA QUIBTPAIEK B MOPHCTOH cpefe MOKHO MOAb30BATLCA KaK KPUTH-
9eCKOH CHKOpPOCThIo (UIBTpanmmu, ompepeldsemoi dopmyrnon (169), rak
H KPUTHYECKUM JaBJIeHHEM, ompeferseMEM dopmyioi (170).

Jlas nmonydeHVs NOCTOBEDHEIX NAHHHEIX O IPOHANAEMOCTH LOPHCTON
cpegsl HeobXOgMMO, UTOOH OmpeelleHHe €e BeJOCh ,HPE CKOPOCTAX
¢uapTpanuy W mepenagax HaBIEHHA MEHBIIe KPHUTHIECKHX.
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OBJIACTD HEJIMHEWHOI'0 3AKOHA OHILTPAIIRA
B IIOPUCTOII CPEJE

AHaIHE3 SKCHepPUMEHTANBHLIX [JAHHHX, HPHBEJEHHKX Ha pHC. 32,
IOKa3KBaeT, 410 upm sHadeHun Re > 0,3 ¢yuxuuomanrHasg saBHCH-
MocTh Memny A, m Re ompenenserca ciepyomei gopmysioi:

__022Ret11
A= Re—0,19 Rel:18° (171)

B cBasu ¢ tem, 910 00jdacTh HeXumHeAHOH PHIBTPANUU M3YyUeHA eIl
HepoctratodHo, ¢opmyda (171) myxpmaerca B panpHedlmedl mpoBepke
H yTouHeHHHM TeM (ojee, UTO B 3TOM 067acTH PYHKIUMOHAIBHAS 3aBUCH-
MocTh MeRIY A. 1 Re mHeommosmauma. HecmoTpsa Ha sTo, mociaenyromui
aHAIA3 ee¢ NPEeCTABIACT NPAKTHYECKAN MHTEPeC, XOTA OH i BHACHE-
HES B OOMMX YepTax CTeNeHW BIMAHUA HeJIuHeiHo#l (uiprpamum Ha
I0TePI0 HAOpa OPH IBWKEHUH KANKOCTOM ¥ rasoB B IOPHCETOH cpeje.
Taro#t amamms paerca Hamu B pabore [117]. Spgecr ke yxamem, 9ro
Ip¥ OJHODPa3MEPHOM IOTOKe IPM UOBHINEHHHX 3HAYCHMAX Re mim, 4TO
TO Je caMoe, NOBHINEHHLX 3HAYEHNAX Up B KPH3NCHOHI 06JacTH JOIOI-
HUTEIbHHIC DOTEPH BCAEACTBUE HAPYINEHUA TEIeCKONMMYECKOTO TEUSHUA
MOT'YT JOCTATraTh 3HAYATEILHHX pPasMepoB.

Ilpm naockopafgmaldbHOM LOTOKEe YKA3AHHBE IOTEPH 3HAYHTENHHO
MeHBINE W 3ABHCAT OT PasMepPOB KPW3WCHOM 30HH B IpusaboiiHoit yacTH
miaacra, Cornmacmo ¢gopmyre (158) B CKBasRWHAX, HE COBEPIIGHHEIX IO
XapaKkTepy BCKDHTHs, IRHEHHH 3aK0H QUILTPAUA HapyLIaeTcd JasKe
npu nebmrax medrwm, HaumHAam ¢ 2—3 T/cyr Ha 1 M MOIIHOCTH IIacTa
npu 15 DynIeBHX OTBEpCTHAX.

Onmaxo, Kak nMoKaskBaeT Teoperndeckuii aganns [117], opm pagmyce
KDPU3WCHOX 30HH, HE NpPeBHMAKINEeM 4—5 M, WHAUKATOPHAS JIHHUA
moNydYaercA mpaMoi. ITO AaeT IPABO IPH pacdeTe MeOUTOR CHBAMKUH
NO0JAb30BATHCA JMHEHHKMA 3aKOHAME QIIIBTPANME JIAIIL B TOM CIydae,
eCH KPH3WCHAA 30HA He mpeBHmaer 4—5 M. Jaa medrTaHHX CKBaKVH
0HA, KaK MPAaBUJIO, MEHBII® 9TOH BEJIWIMHEL.

OPOHHIOAEMOCTD HOPOJ B PA3HBIX HAIIPABJEHMAX

MsoroguncieHasle HCCIEAOBAHNA IPOHUIAEMOCTA TOPHHIX MOPOX IO-
KasHBalT, 970 B PasHEIX HaIpaBIeHWAX 0HA pasiugHa. Taw, mpoHAmae-
MOCTH TPaHYJIAPHHX IOPO[ B IePHeHAMKYISPHOM HAIPABIEHNN K HA-
NI ACTOBAHWIO MOMKeT OHITH B HECKOJIBKO Pa3 MEHbIIe HPOHWIAEMOCTH ero
0 HANJIACTOBAHHIO. TaKoe pa3imdnme B IIPOHUMNAEGMOCTAX OBGYCIOBIT-
BaeTCsA, ¢ OJHOH CTOPDOHE, HAJIWINEeM TOHKWX IJIFHUCTHX NEePEeMHYEK,
C APYrof — pacmoNiOsKeHWEeM YacTHI, IPH HX OCAKJCHHH M HaupaBie-
HUeM BIKEHNA OCHOBHOM MAcCCH IJIAaCTOBHIX BOJ. KCIN MMEITCA IJIH-
HHUCTHEe ePEMBYKY, I POHUIAeMOCTh HOPO DePIeHEUKYIAPHO HAIIACTO-
BaHWI0 MOJKET OKas3aThCA IPH U3BECTHEIX YCIOBHAX PABHOM HYII0, a IO
HanJacroBaHWIC GHTH 3maauTeasHOM. Ho M mpw OTCYTCTBHEM TIIHHUCTHIX
nepeMEYeK IPOHNIAeMOCTh IPAaHYIAPHHX NOPOJ B PAasHHX HampaBie-
HUAX 00KTHO pazanuHa. B clyzae oTKIOHeHMA QOPME YACTHI] OT TIAPO-
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o0pasHoil OHH YRJIAZHEBAIOTCA B TPOMecce OCALKACHHA CBOedl MHIOCKOM
gacThio. B pesyibTaTe 3TOro DPOCBETHOCTH HOPOX, a CIEIOBATEIHHO, H
VX HPOHWINAEMOCTb II0 HANIACTOBAHUIO 0OIbINE, 9¢M HePHCHIUKYIAPHO
K HeMy. JTO pasiwdde B IPOHUIIAEMOCTH, OYEBUIHO, TeM OOJbINe, IeM
Gouapme ¢opMa YACTHI, OTKIOHAETCA OT WAPOOOpasHO.

Bananne HampaBleHWs DOTOKA IJIACTOBHIX BOJ HAa IIPOHAL@EMOCTH
IIOPOJ MOJKeT 3aKIIUaThCA B cilemylomem. Ecaum ocHoBHAS Macca BOREI
B IJIacTe B Iponecce GOPMUPOBAHUA KOJIEKTOPA B OCHOBHOM JBHKETCH
B TOPH3OHTAJIHHOM HANDABIEHWHN 00 €ro IPOCTHPAHHIO, TO B DTOM Ke
HAIDABJIEeHHH CO3J3M0TCI H HanMeHee OIaTONPHATHBIE YCIOBHs IS
OTIOKEeHUsT B TOPOBHIX KAHAIAX DPa3INTIHHX IeMeHTHPYOMUX IIacT
coneit. BeaencrBre 9TOro pasMep HOPOBHIX KAHAIOB B IrOPW3O0HTAIBHOM
HaIIPaBIeHHH OCTaeTcsa Ooyiee OJMBKMM K CBOGMY NEPBOHATATHHOMY:
pasMepy, 4eM B BePTHKAIHHOM, B KOTOPOM H OTJIaraercs OCHOBHAg
Macca IeMEeHTHDPYIOEero MaTepHana.

YauteBas, 9TO OCHOBHAA Macca HedTecoRepP:KAMMUX M razocojepsra-
IMUX TePPHTEHHBIX IOPOZ COCTONT U3 0oJlee NIk MeHEe OKATAHHEIX 9aCTUIL,
T7IaBHOH HDPHUMHON Pasiudusa UPOHHI[AEMOCTH ILIACTOB B TOPH30HTAIB-
HOM M BepPTHUKAJIbHOM HATNPABICHHAX cJIeZyeT CUHTAThH HAUpaBIeHUe
MOTOKA OCHOBHOH MAaCCH mIacroBeiX Bojx. CHpPaReIUBOCTDL TAKOTO Ipe.-
CTaBJCHHA LOATBEPIKAAETCSH, B YACTHOCTH, HKCIePAMEHTAJIBHEMH HCCIe-
noBagmamn B. JI. JliornHa, npoBOAMBIIMMECH C KBAapPIEBHIM IECKOM,
COCTOAMIMM H3 YACTHI PasHOd Beqnuymuabl. [lecoK HacHmaly OTHEIBHBIMI
NOpHUAME B HIACTMACCOBYIO TPYOKY, YTpamMOOBEIBAJIH, OHpPEAEIAIN 6TO
IPOHUINAEMOCTh U HACHIOANH CAKeAWTOBHM KiIeeM. M36EHTOK KiIest u3
XNeCKa YHaJsal IPOJYBKOH Bo3gyxa. 3areM MOjeNpb MIACTa CYIIHIHN
¥ OIpefelsiin IPOHUONAaeMOoCTh. llocie yrasaEHOHA meMeHTAIWH IIPOHH-
IaeMOCTh MecKa IMOUTH BCerfa OKAasHBaJach PaBHOM IepPBOHAYAIBHOR €ro
npoaunaeMoctu. Hapany ¢ aTuM H3 crieMeHTHPOBAHHOTO IeCKa BEIpe3asil
00pasubl U OIpefeNANN NX HPOHUHAEMOCTL B MAaPANIeIbHOM M IepPHeH-
JUKYJsIpHOM HAUPABIEHMAX K och Tpy6wl. PesynabraTH sTHX ompepelie-
HH# HOKasajau, 4YTO NPOHHMIAEMOCTH CIEeMEHTHPOBAHHOIO IecKka Onlia
B 2—4 pasa GoJblie B mapaiielhbHOM HANPABIEHAN K OCH TPYOHL, T. €.
B HampPaBIEHNN JBUKOHUA IOTOKA BO3IYXA.

Crnegyer orMeTuth, 4TO B ITHX ONKTAX, B OTIWIWE OT NJIACTOBHX
ycIoBuil, ABUKEHNe BO3JYyXa H Kjesd IPOUCXOJMIO B TOM jKe HampaBie-
HHIH, 9TO U HmajeHHe gacTul. HecmoTpsa Ha 3T0, IPOHRLIAEMOCTH IECKA
B HaIpaBJIeHWH JIBIKEeHNA BO3MYXa U KJIes OKasalach BBHIIE, 9eM B mep-
IeHAUKYAAPHOM K HeMy HallpaBjeHAH. JTO IOKAasbBaeT, 9T0 HEOAMHA-
KOBag OPOHUINAeMOCTh NJACTOB B BEPTUKAILHOM M TOPH30HTAJIBHOM
HaOpaBJIeHUAX 00BACHAETCA TMABHHIM 00pasoM PasjJHyYHOHR CTEIeHBIO HX
TIieMeHTAMN B HTUX HAIPABJIEHUAX, 00YCIOBIGHHOU [BHAKEHMEM OCHOB-
HO#l MaceChl IJIACTOBHIX BOX B ropmaoHTanbmoM Hanpasiaennu. CilegoBa-
TeJbHO, HPOHAIAEMOCTh KOJIJIEeKTOPOB HeTH U raza B PAa3HHIX HaOopasJe-
HUAX MOJKeT CHYKUTh KOCBEHHBIM HOKazarelleM HalleorHpore0joride-
CKOMl 0GCTAHOBKM B TeUeHNe KAKOTO-TO IeOJOTHIeCKOTO BPeMeHM.

B sToM oTHOIIeHWN W3BECTHHII WHTEpEC MPENETABIAIOT Pe3yILTATHL
uccregopanuil [144] muromormuecku OZHOPOAHEIX 06PasIioB HeCIaHHKA
J1 neBoHCcKIX oTiaoKeHmnit Ty#iMasuHCrOTO HeTAHOIO MECTOPOMKICHUA.
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Bario YCTaHOBJIeHO, YTO HX UPOHUNAeMOCTH DapajjelIbHO HANJIacToBa-

Huo Koxebmercs B mpemenax ky = 120 - 4670 mJ[, a mepmeHAHKY-
JIAPHO K HamiacroBaHuio £, = 96 — 3600 M. Cpeassaa mponmmaeMocThb
110 HAWIACTOBAaHMIO cocTaBwia ky = 1661 mJ[, a mepuenguryispHo

K HamaacroBaEuio A, = 1255 mJ[. CpenHeB3BelleHHOE OTHOLICHHMEe HAH-
Gonpmux sHavenuit £y k¥ £, (k; nuag ogEOro u Toro e o6pasna KyGude-
CKOI (POPMEI M3MePAJIOCH B IBYX B3aMMHO MEePHOEHAUKYISPHEX HampaBlie-
HIAX) OKasaloch paBHHEM (k/k,) = 1,33, a oTHOmMeHHe HaMMEHBIINX
suavenudt kj/k, =1,

B amanmormgamx ucciepoBanuax A. I'. Hosames 1 A. U, Bamyprugn
[88] mas- mmacra [Jir fAperckoro mecropompenua (YxTa) moaydmiin
kylk, = 1,24. llpakTndeckas ueHTHYHOCTh HPUBEACHHEIX Pe3yILTATOB
MCCIeOBAHNI CBUIETEIHCTBYET O TOM, 910 B JIHTOJOTHICCKH OFHOPOJ-
HBIX OTIOMEHUAX TPAHYJIOMETPUYGCKMU COCTAB, OKATAHHOCTH TaCTHUI]
¥ aJeOTHAPOTeoJornIecKkas 00CTaHOBKA B Hepuon GOPMUPOBAHUSA pac-
CMATPUBAEGMBIX KOJIEKTOPOB, NO-BHAMMOMY, B OCHOBHOM OJWHAKOBEL
wiau 6ausku gpyr k Apyry. llogo6mas kaprumna, o9eBUIHO, MOKeT HaGIO-
JaTheA M MIA KOJJIEKTODPOB HEOMHMHAKOBOTO BO3PACTA.

Buunsanwe jKe IUTONOrHYeCKON HEOTHOPOTHOCTH MOPOT Ha WX HPOHH-
I[aeMOCTh B DAasHHIX HAOPABAERUAX 00jee CJIOMKHO H HMOSTOMY MeHee
NO[ACTCA CHCTeMATH3AUN, X0TA MOIBITOK B 3TOM HANPABJICHHH OHLIO
clerano Hemalto., HampamuBaercs BEBOJ, 9TO IPH KOMIJIGKCHOM U3Y-
WeHUM CBOHCTB KONIEKTOPOB JINTONOTHUECKAs M meTporpadmueckas WX
XaPaKTePUCTUKA, & TAK/Ke CBABAHHAA ¢ HUMH AHH30TPOUUA [OJIKHEL
M3YYaThCA PA3/eIbHO-KOMIIEKCHO, TAK KAK B IPOTHBHOM CIydYae TPYIHO
001e9h B KOHKPETHYI MATEMATHUCCKYI (OPMY PesyIbTaThl PasindHHIX
ABJIGHUIA.

9OPEKRTHBHAS ITPOHUITAEMOCTD

Hax y:xe oTmezanoch, 3¢deRTHBHAN IPOHNIAEMOCTE XapaKTepH3yeT
He TONBKO PM3UTECKOE CBOUCTBO MOPHUCTOH CPeJbI, T. €. PA3ZMEDH HPOTOY-
HOI TacTH ee MOPOBEHIX KAaHANOB, HO U (U3NKO-XWMHUIECKHe CBOHCTBA
COHePIKAIMUXCA B Hel JKUAKOCTeH M TrasoB W Xapawkiep WX [BIKeHNA.

B Taba. 14 mpuBeseHS! pesyJjbraThl onmpegeneHnil abcolrTHOR I a¢h-
¢eRTHBHON HPOHUNAeMOCTY NeCYAHWKOB PAsANIHHX HePTAHHX 3aiesKel
TI'posmencroro paiioma [109]. A6comioTayro mpomHmIaeMocTh 00pasioB
KepHA OUpefeNiald BO3AYXOM HOCHe IPeABAaPHTeNBHOT0 WX DKCTPATHPO-
BaHMsA M BHCYmuBaHuA. JPPeKTUBHYH IPOHMIAEMOCTH TeX e KeDHOB
onpeNesLaId BO3AYXOM 0 UX JKCTPATHPOBAHUA MOCHE HPeABAPUTEIbHOH
OPOAYBKM a30TOM HJIM BO3JTYXOM ITPU mepelrafe AaBieHUs B J Krc/cm2.
Beanunna gaBienms BHTecHeHHd OHMa BrOpana M3 pacueTa yJaJeHusa
SRUJIKOCTH U3 MOp ¢ PajuyCcoOM 710 [ECATHX [oJeil MIKDPOMeTpa.

CornacHo mammweim Tabi. 14, roapdumuent sddeKTHBHON HmpomUIlae-
MOCTHU KEPHOB BO BCeX CAYUagX 0KazaJcsa Menbe Kosdpdunnenrta abcoaor-
HOIl mpoHHIaeMocTH. B HEKOTOPHX ciIydasX spdeKTUBHAZ NDPOHMIAC-
MOCTh cocTaBiia Beero jmmb 30% or aGcomwoTHOH, NpUdeM, Kaxk BUHO
u3 puc. 34, pacxommenme Me;RAy Koadduimenramu sdPexrusHOBE kK,
¥ abCcoMOTHOR k, mpoHumaeMocTH TeM Goabine, 9eM 00iIbime afCOTIOTHAA
UPOHHUIAEMOCTh M 0O0JblIe CPOIHHEA PajuyCc MOPOBHX KaHAIOB.
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TaGanuma 14
PezyarraTl ompeaenennii afcomornoii m 3dderTHBHOI HPOHANAEMOCTH KEPHOB

i‘[p OHHIAEMOCTh, [

abcomorHAA oppexrmBHAA| abcomoTHaA | sddenTmBHAA | aGcomorHan | addeKTRRHEAA
0,296 0,245 0,71 0,470 1,730 0,647
0,108 0,104 2,93 . 1,080 0,543 0,233
0,169 . 0,128 1,20 0,419 0,314 0,176
0,340 0,233 1,07 0,297 0,228 0,228
0,133 0,110 2,06 0,597 0,190 0,177
0,048 0,037 1,59 0,462 1,63 0,921
0,706 0,328 1,49 0,340 0,238 0,215
1,35 0,527 1,78 0,591 0,052 0,040
1,200 0,443 0,945 0,317 0,157 0,155

ITH WCCIENOBAHMA TAKIKe NOKA3aJIW, 9TO KOJMIECTBO FKHAKOCTH,
ocraBmielica B KePHaxX IOCHe UX UPOAYBKH a30TOM WJIHM BO3LYXOM, He IIpe-
BoimaeT 20—25% or ofbeMa mOpP HE3aBUCHMO OT MX IPOHMI[AEMOCTH.

k AparormiEas KapTHHA Haﬁmop;ae'rca, ecin
a o gepe3 COBEPIIEHHO YMCTYIO HMOPHUCTYIO Cpefy BHa-
4l | Yajie IPOKAYaTh OJHY JKHAKOCTb, a 3aTeM HXpPY-
8 T Iyi0, KOTOpas He CMeNIMBaeTcA ¢ IePBOH,
mociie Hee UPOKAYaTh CHOBA HEPBYIO FKUIKOCTh.
16 T e OxaszsiBaercs, 910 MPOHMIAEMOCTh  OPHCTOMR
CpefBl [JIA TepPBOH# JKUAKOCTH IOCHe IPOKAUKMK
12 / gepes Hee BTOPOM pesko moHmKaerca. B rabx. 15
’ ol /| ImpmBOgATCA PesYIHTATH ONLITOEB, IPOBEIEHHEIX
.l [109] ¢ pasnau9EBIMH TOPUCTEIMH CPeaMH, BONOME

a8 .‘[. ¥ KePOCHHOM.
o/ B yxasaHHHX oOHTAaX duepe3 0o0pasmEl IOPH-
04 CTOM Cpefisl HPOKAUMBAIK KePOCHH, 3aTeM BOZY H
.1 CHOBA KEPOCWH. B KasKqoM ciydae ompefelalu
o npoHumaeMoctb mopucroit cpems. Ws rtadun. 15

lij 0% 08 k3 cmemyer, WTO moclHe IPOKAYKM BOJHL Yepes 06-
Puc. 34. BapmemMoers PA3IH HOPHCTOH Cpefbl IPOHUIAEMOCTh MX JJIA
spdexTEBEON mpoHE- KEPOCUHA IOHWIKAETCA, HECMOTPA Ha 3HAIATEND-
IaeMOCTH HeYTEHOCHHX  yEre e peHajs aBICHUA.
ﬁ;ff;fﬁx?pog;u:ggg: Pesroe pasmmine mesxay abeomorHolt u adh-

cTh QEeKTHBHON NPOHHULAEMOCTAMH B ONMCAHHBHIX OIBI-

Tax 06ycaoBiIeno ApyMa npunauaaMu. OCHOBHAA U3

HUX — o0pa3oBaHMe B TONOOHEX cIydasx MHOrO(QasHEIX CHCTEM
¢ nensbemuoll 3AKYHOPKON MOPOBHX KAHATOB KAILIAME W IIY3HPHKaMU
BTUX CHCTEM BCJIEACTBHEe NPOABICHNMA KANWIIAPHHX CHJI HA TPaHUIe
MHBAKOCTDh — KUOKOCTh, KHAKOCTH — Tas. Jlpyras OpHIuHa — YMeHb-
meHue ;KUBOr0 CeYeHHs NOPOBHIX KAHANIOB 3a C4YeT IJIEHKU JRUAKOCTH,
o6pasylomeiics Ha MOBePXHOCTH YacTHN. B mepBYI0 odepejb 5TO OTHO-
CUTCA K Pe3yJibTaTaM ONKTOB, HOKa3aHHHIM B Tabm. 14, Tak Kak B He-
SKCTPAarupOBAHHEIX KePHAX YKazaHHAd INeHKa obpasoBaHa u3 HOIpe-
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Ta6amma 15

PeayanTaThl onsITOB, HPOBEREHHBIX ¢ PAa3ITHYHBIMH HODHCTHIMH CPERAMH,
BOJOM M KepOoCHHOM

IIPOHUIAEMOCTE IS BOMH HOCHE TIpOHENACMOCTD [ KepOCHHA
IPOKATKE KepOcHHa, M, mocile MPOKAYKM KePOCHMHA B BOTHI,
IIpoHAna~ M]T
€MOCThb
Ba1A KepocHHa,
M1 Ipr mepenagax paBsjieHHd, KIC/cM? Opu nepenanax MaBleHAd, Kr¢/cum?
5 10 20 50 5 10 20 50
51,0 17,5 417,80 { 200 19,0 36,0 46,0 49,5 45,0
29,5 5,3 6,20 9,1 8.2 12,0 14,2 1325 | 138
24,0 — 4,10 45 5,3 — 8,45 9,7 10,1
10,3 3,25 2,90 2,9 3,0 2,97 32 3,5 3,7
6,7 1,95 1,68 1,68 2.0 1,75 1,96 2,3 2,63
5,7 2,15 2,25 2,45 4,3 2,22 2,5 2,7 40
5.1 — 0,67 1,08 0,82 — — 22 2,5
2,9 1,53 1,42 1,68 1,65 1,24 1,36 1,56 | 1,74
2,6 0,51 0,54 0,85 0,85 0,92 1,08 1,13 | 141
1.8 —_ 0,75 0,87 0,91 — - — 0,3

OeHHOM BOIH M HEKOTOPOro KOJIWIECTBA OCTATOYHOH HedrH, T. €. JBYX-~
cloltHA, W MOTOMY HECKOJIBKO TOJMIE, 4eM ofHodasHasg. B cooTBeTcTBHE
¢ KpuBOi pmc. 34 TONMnHA TAaKOA IIEHKH YBeJIWINBAETCA C YBeIWde-
HVEM LIOPOBHIX KaHAJOB.

VYMeHbIIenne TPOHALAEMOCTH IOPHCTHX CPeJl BCAEACTBHE 3aKYIODPKH

HOPOBHX KAHAJIOB II06yTaMu (YeTKaMI) MHOTO(A3HEX cHcTeM Hanboiee
AICHO BHIPAKEHO B PE3yJIbTaTaX MCCJIEHLOBAHMHN, MPECTABICHHALIX B TA(II.
15, DOCKOJBKY OIMHTH BEIMCH NYTeM IIOCHE0BATEeIbHON MPOKATKA Kepo-
CHHA, BOAH M CHOBA KePOCWHA depe3 HOPHCTYIO CPexy.
B anreparype mmetorca yxasagua [177], 410 mpoEnmaemocts mecda-
HEIX TIOPOJI /1A raza 6oIbine, 9eM [JIA KePOCUHA, a AJA KepocuHa 60ibIme,
geM [IA COJEeHOM BOAH W 0COGGHHO AJIA HPECHON. JTO ABIGHHE, TAK Ke
KaK H 3aTyXaEWe QMIbTPAmWH dYepes IMOPHUCTYIO cpexy, Hepeiro 00bsiac-
HAKT pasfyxaHmeM IIMHUCTHX YACTHI, B MOPOJe B MPHCYTCTBUH BJATH.
OpgHako HKCOEPUMEHTANLHEE YMCCISTOBAHWA IOKA3HBAIOT, ITO AHAIO0-
THIHEHE ABJeHHsA MOTYT OHTh U UPH OHpPelelleHHH IPOHAIAeMOCTH HO-
PHUCTHIX Cpeff, B KOTOPHX [JIMHHCTHE YACTHIH He pasbyxaoT WA JaKe
orcyrcrsyior. Taxum o00pasom, IDeBHIIEHFe ra3onPOHUILAeMOCTH Ha
BOJOIPOHHUIAEMOCTLI0 HENH3A OOBACHATH TOALKO pasdyxaHWeM TIJNH,
X0TA B IPUHIYWIE 3TO HE HCKINYEHO. YKa3amHOe sBIEHHe MOKOT Ha-
OImaThCA TaKAke, " eCIlH B HOPaX HOABIAIOTCH NY3HDPBKH BO3JyXa
BCIECTBHe IOLCOCA WM HeOJHOTO HACHIIEHUd IOPUCTOH CPemhl ;KHA-
KOCTBIO, BEPOATHOCTH KOTOPOTO TeM Goibime, 9eM MeHBIIEe IPDOHUAEMOCTD
M Xyme CMAaIMBAeMOCTh mopucroii cpenl. Ilpm TmarenrHO# mocTaHOBKE
SKCIePEMEHTA M OTCYTCTBHM H30JUPOBAHHKIX IOP HACHINEHNe II0PACTOR
CPemH MOKeT OHTh HOJBEM, a QUIbLTpANUs — HOPMAIbHOH M HesaTy-
Xarome.
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To ke clemyeT OTMOTHTH M B OTHOINOHWH BIWSHHUA HIPHCTEHHHX CIOEB
Hd IPOHHIAEMOCTh MOPUCTOH CPefH IJid ;KupKocTed m razos. Hak orme-
YaJ0Ch BHIMIE, TOJAIMUHA MPICTEHHOI'O CIOM RUIKOCTH COCTABJIAET COTHE
ponm mumkpoMerpa. Ilosromy BiauaHme ero Ha (QUILTPALHIO JKUAKOCTEH
¥ razoB B DOPHUCTOH cpefe ¢ pasMepoM mop Goibme 1 MKM, KaK HOKA3H-
BAIOT pacdeTH, oxmHaroBo. ClleoBaTelbHO, H IPOHUIAEMOCTH IOPHCTOH
CPeIHl s JEUAKOCTH U Ta3a B 9TOM clydae HOJKHA OHTHh OHHAKOBOM.
Pazanuue nmpomnmaemMoctr DOpPHCTOH cpembl AJA rasa H JKUAKOCTH BO3-
MOJKHO TOJBLKO B IIOPOJaX ¢ PasMepoM mop MeHbIme 1 MEM.

CymecTeedaHoe BIANSHNE HA BeANUYMAY dPHEeKTHBHOR MPOHHAIAEMOCTH
OKAa3bIBaeT XapaKTep ABIIKeHHUS JKHIROCTeH M rasoB B ITOPUCTOH cpepe.
Ecam depes mopmeTyo cpeny IPOKAYMBATE Ta3WpPOBAHHYIO FHUNKOCTH
WIY CMeCh OBYX HeCMeIMUBAIOMIUXCS JKUNKOCTeH UM, HAKOHEN, TO H JpY-
Ioe BMeCTe, TO OKAashIBaeTCs, UTO IPOHHIIAEeMOCTh MOPHCTOH Cpemsl Iis
MHOTO(AZHHX CHCTeM HOJIydYaeTcs HUKe, 9eM [ OZHOQA3HBIX, IpWIeM
3¢ PeKTUBHAA MPOHANT[AEMOCTH KasKIOro KOMIOHeHTA, BXOMAMEI0 B CMeCh,
TaxK JKe KaK U JUIA CMECH B IEJIOM, 3aBUCHT OT 00BEMHOTO COOTHOIIEHMS
B me#l KomioHeHTOB. bomee monpo6HO ¢uamdeckas CYHIHOCTH 5TOrO
ABJIEHUA U3JI0MEHA IPU PACCMOTPEHWH OTHOCHUTEJIBHOH HpPOHMIAOMOCTH.

OTHOCHUTEJIbHAA NMPOHNITAEMOCTD

Ilpw gemsxenun MEOrodasHEX CHCTEM 4epe3 IMOPHUCTYIO CPEXY OTHOCH-
TeJHHYI0 €e IIPOHUIAeMOCTh /M KayKA0T0 KOMIOHEHTa, BXOJAMEro
B CMeCh, MOJKHO IPENCTABUTL B CIEIYIOMEM BHie:

;:%B—-; k;l:_l;ci; I’.=—l;—1:1:-, (172)
rae k& —— abCcoNMIOTHAA IMPOHHIAEMOCTH MOPHCTOH CpenH; KAy, ky ¥w k. —
UPOHUIAEMOCTH, LOPUCTOM Cpelbl COOTBETCTBEHHO TS BOJH, HedTH
¥ Ta3a OpHU IBWKEHWH MHOTOQa3HON cueremsbl; kn, ky W k. — oTHOCH-
TeJbHEE OPOHUIAEMOCTH A BOAH, HedTu U rasa.

s oupemenenus suadeHnil sPdexTuBHON mpoHNIAeMOCTH Ky, ky U
k. wpu mBMKeHHA MHOTO(PA3HEX cmcTeM moanayorea [265] caegyomuvu
dopmyramu:

Q, ="l Ap ]
5=

us Az )
__ kaF Ap
Q. = e (173)

krF A
Qr:r =L

lJ.r Az

rae Qs, Q, 1 Q; — pacxoj COOTBETCTBEHHO BOAKI, HeQTH U rasa (cpefnmii),
eM%/¢; g, uy ¥ pr — aBCONOTHHIE BAZBKOCTH COOTBETCTBEHHO BOMNI,
Ap

wepru u rasa, cll; F — oinomans ¢uiabrpaiuu, cm?; *; — TPajmenr

maBuenus, (kre/cM?)/cm.

Ha puc. 35 mpepcraBiensl KpUBble 3aBHCHAMOCTI OTHOCHTEILHOR 1IPO-
HHIIAeMOCTY OT BOJIOHACHIICHHOCTH TNOPHCTOH Cpeisl NI ABHKEHUI
gepes Hee rasa, IOCTPOEHHEIE IO JKCIEPUMEHTAILHHM AaHHEM Burosa
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1 Borcera. OgHOBPEeMEHHO ¢ KPHUBHMH OTHOCHTEIBHOH IPOHHIIAEMOCTH
Ha puc. 35 mpHBejeHA CyMMapHasg KPHBAaA OTHOCUTeNLHOH UPOHHLAe-
MOCTH IOPHCTON CpefE AV raza U BOAH BMecTe (UYHKTIDHAA JHHHA).

Ha pue. 36 npuBepeHs aHANOIWIHEE KPUBHE OTHOCHTEJHHEX HPOHI-
}aeMOCTeH HpH ABIYKeHUHW Ta3WPOBAHHON KUIKOCTH 4Yepe3 HecCIeMEHTH-
POBaNHEL mecok, MECIAHUK M uM3BecTHAK. Ha ocAX OPAMHAT OTIOKEHEE
3HAYCHUA OTHOCHTEJILHOH IPOHMIAEMOCTH JJIA Trasa W RHJKOCTH, & Ha
ocy abcnuce — HACHIMEHHOCTh IIOPHCTOH CPeJsl MUAKOCTHIO.
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Bodaracenuenrocis, 7o Hacoruenmocms nog xudkol [pasod ., %

Puc. 35. 3aBHCHMOCTH OTHOCHTeNBHOK Pume. 36. 3aBACHMOCTD OTHOCHTEILHOMR

OPOHANAEMOCTH MOPOAEL JJIA Tasa OFT NPOHANAEMOCTH DPasINYAKX MHOPOR [IA

BOJIOHACHIEHEHOCTHA Tasa ® YrIeBOJOPOHOM IKUAKOCTH OT
BOJOHACHINEHHOCTH:

. 1, 1o — PecueMeHTHpPOEAHHHE [ecKH; 2, 2a —
mecYaHEKA; 3, 3¢ — HM3BECTHAKH

W3 rpa¢uroB BHAHO, 9TO OTHOCHTEIbHAsS HPOHUIAEMOCTH MOPHUCTOM
Cpejhl IPH JBUKEHNY Ia3HPOBABHOR KUKOCTH BCET/la MEHbIIe e{MHHUIIEL,
a 3peKTHBHASA MPOHUIAEMOCTH MeHbIIe aGCOTIOTHOR M 3aBUCUT OF 00BeM-
HOI'0 COOTHOIICHWs KOMIOHEHTOB, BXOQAIMNX B ABYX(asHYI CHCTEMY.
IIpu 5TOM, KaK BHAHO M3 PHC. 30, HAMMEHbIIee 3HAUEHHE OTHOCHTEIbHOM
OpPOHHMIAEMOCTH LOPUCTOH Cpefbl AJA IasmpOBAHHOM FRHKOCTH HOJY-
gaeTCA NPH COOTHOINEHHE ABHKYIUXCs 00BeMOB (a3 CHCTEMEI, PABHOM
equaNNe. Besudnaa HONOABIDKHOIO 00beMa JKUIKOCTH B IIOPHCTOH cpefe
B JAaHHOM CJIydJae 3HaUeHUd HE UMEeT.

Haumvenbmas OTHOCHTEJIbHAs UPOHHIAEMOCTH HOPHCTOH Cpejnl I
nAByXdasHo# ciCTeMB COOTBETCTBYET TOUKEe IIepeceUeHMA KPUBHIX OTHO-
CHTeJILHOM IPOHNIIAeMOCTH UL KasKaoit gassr orgensno. Tak, us puc. 35
cleyer, 4T0 KOJWYECTBO HEIOJBIFKHON SKUIKOCTH B LOPHUCTOH Cpefie
cocraBisger oroixo 30%, a KOIMYECTBO HeMOJBUIKHOIO Taza — OKOJO
10% . CiaenoBaTelbHO, CYyMMapHEIH ABMKYMuiics 00beM MRUTKOCTH I rasa
cocraBisieT 60% ot o6pema mop. llpmdem, kaxk BUAHO M3 KpHMBHIX, Hanl-
MeHbIIas OTHOCHTeJILHAsS NMPOHHUIAEMOCTH A ABILKYIMeHcs cmecH COOT-
BeTcTBYeT copepskanmio B melt 30% rasa m 30% smuprocru. Hpu atom
OTHOCHUTCIBHAS MHPOHNNAEMOCTh IOPHCTOR Cpefisl /IS Ta3upoBAHHOMN
JRUMKOCTH cocTapiager o0Koao 32%. Ilpu wu3MeHeHHHM COOTHONIICHHS
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06BeMOB (a3, [ABWKYMHEXCA B Ty MIH WAYI0 CTOPOHY, OTHOCHTEJIBHAI
IPOHAMAEMOCTh I ABYX(pasHOM CHCTEMH BO3pacraer.

B cBg3sH ¢ W3J0JKEHHEIM CIeIyeT OTMeTHTh, 4TO KOIAYeCTBO HEIIOJ-
BUJKHON JKENKOCTH M raza B HOPUCTOH cpefe 3aBUCHT OT ee CTPOCHUA
¥ 0 HeKOTODOH CTeIeHU OT ee IPOHHNaeMocTH. YeM MeHbIIe DPOHANAE-
MOCTb IOPHCTOR cpensl, TeM GOIBIINe KOJHIeCTBA HEIOABIGKHEIX IKUJ-
KOCTH ¥ rasa cojepsarca B Heil. [losToMy u Toura mepecedeHrms KpHBHX
OTHOCHTENIbHO# NIPOHUIIAEMOCTH MJA OTAJALHHX (a3 pacmoIaraercs
B 3aBHCHMOCTH OT BeJUYHMHH HENOABWKHOTO o0bema a3, npubiammanch
K OCH OpAMHAT HIN yAalAAch oT Hee. B KadecTse mpmMepa MOTryT CIy-

JKATH KpuBHe, wn3obpakegHEHe HA puc. 36.

100% Ha puc. 36 BugHO, 9TO TOYKH mepecedeHHS
KDPHBHX OTHOCUTENHHOH IPOHHENAEMOCTH A

\ / PasIMYHHIX IOPOR WMEIT TAKKe pAa3TAIHEE
ODAMHATH, 9YTO O00YCIOBAMBAETCH pPadMEPOM

IOPOBHX KAHAJIOB B HOPHCTOH cpefe, a cie-
ZHOBaTENHHO, M €e I[POHUIAeMOCTRI0. HUeM
MeHBIIe PasMepP HDOPOBHX KAHAIOE W MEHBIIe
TPOHHUIAeMOCTh, TeM MeHbIIe JOMKHA OHTH OT-
P!fr%- 3760RPEBH9 OTHO-  gocuredbHAA NPOHHUIAEMOCTh LODPHCTOR Cpejhl
‘:;m ﬁzngggzgﬂggg A IBYX(PasHOH CHCTEMEI. 5
JKEJKOCTH W Iasa B mOPH- Cropocrs puaprpannu ABYXPasHoR CHCTEME
cTolt cpege B DOPHCTO cpefie, Copep:Rallell HOPH MAIOro
pasMepa, HOJKHA OHTH MeHBIIE, 9eM B IOPHC-
TO# cpefie ¢ mopamu GOJBUIOro pazMepa He TOJILKO IOTOMY, ITO OHA 34-
BMCHT OIPeJeJeHHHM 06pa3oM OT HONIEPeUHOTO CEeYeHHA HOP, HO H TO-
TOMY, 49TO TOJNNIMHA HPHCTEHHHX CJIOEB B KAIMIIADPAX MANOr0 CEYeHUA
MeHbINe, YeM B KammwLiapax Goxsmoro cedeHus [60, 161].

Ecan 6m mugxocrs u ras gBAralHch B IODHCTOHR Cpejle PasieibHO
¥ MapaJIeJIbHO ADYT APYTY, TO KPHBHE OTHOCUTENLHOH IDOHHUIIAEMOCTH
#300pasmiInch G B3AMMHO IEPECEKAIOMAMACH IPAMEIMHE, KaK 9TO IOKA-
saHo Ha puc. 37. Kanas u3 oTAX IPAMEIX MOKET IIePEceKaTh 0Ch OPil-
HAT ¥ DaPLIEIbHYI0 el CTOPOHY KBaZpPaTa B TOYKAX, COOTBETCTBYIOU[UX
OTHOCHMTEJIPHO# TMPOHMIAEMOCTH MOPUCTOR CPONEl A KAKITOTO KOMIIO-
HEHTa PN ero oguodasEoM Tedernn. Taxoe HOJ0KeHNe OYIeT CYymecTBo-
BaThb B TeX CIy9aAxX, Korja d(pQexKTHBHAL IPOHUIAEMOCTh HOPHCTOM
CpefHl ANA MAaHHOH JRUNKOCTHM MJIHM Iasa He COBHALAET ¢ abCoJIOTHOM
OPOHALAEMOCTEI0 U ¢ 3eRTHBHON HPOHUIAEMOCTHI0 AJIA APYTOM AuJ-
RocrH u rasa. Ilpm copmapeHnm 5QQEeKTHBHKX IpoHHIAaeMocTeit obenx
JKUIKOCTER ¢ abCOMOTHOH NPOHWIAEMOCTHI0 YKA3aHHEE KpHUBHE OyTyT
OPefCTaBiATE cO60R RMATOHAJM KBagpaTa.

W3 manomennoro ciemyer, 9ro OTHOCHTETHHAS NPOHUNAEMOCTH IIO-
PHCTOHA CPeIH, a CIef0BATENbHO, ¥ 3(heKTHBHAA IPOHHUIAEMOCTD ee A
Ta3MPOBAHHOL JKUTKOCTH 3aBUCAT OT COOTHOIICHHA IBIKYMUXCA 005eMOB
JKAJKOCTH H rasa, OT pasMepa HOPOBHX KAaHAJOB H, CIGHOBATEILHO,
B M3BeCTHOHR Mepe U OT NPOHHHaeMocTH nopuctoi cpepst. llpu atom otHO-
CUTEIbHAs NPOHHLAEMOCTh He 3aBACHT OT BS3KOCTH JKUNKOCTH M rasa.

Uro e KacaercA KaIWIISPHHX CHJI, TO OHH 06YCIOBINBAIT 06HeM
HeNmO/BM/KHOK wacTH (a3 H TONMuHY NPHCTEHHOTO CIOs, KOTOpad, Kak
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yiKe oTMedajioch, MEHbHIe B IIOpPaX MaJIOro pasMepa, 9eM B GONBIINX
mopax BCAefCTBHE GOJNBIIEH BeIWIMHH KANWIIAPHOrO JaBJeHHs Ha IPa-
HUIe pasgena ¢asz B mepBoM ciayduae. C yBelmueHMeM KaOWJIgPHHEX CHJE
OTTOK JKHIKOCTH U3 IPUCTeHHOTO G0 YCKOPHETCA U COKPAINAOTCA CPOKIL
YCTaHOBIICHUA ero PaBHOBECHOTO COCTOSHUA. JTUM B OCHOBHOM H 006'BAC-
HAETCH, 9YTO UpHW NPOIUX DPABHEIX YCIOBUAX DPUCTEHHHE CIOW B KamHI-
JApax MaJIoro CeUeHUsd TOHBIIe, YeM B KANMIIAPAX GOIBIMOTO CeYeHHA.

KonwwecTso HemopBwsKHOE (asi B LOPHCTOR cpefie, pasymeercs,
3aBUCHT He TOJBLKO OT KaUWIJIAPHHX CHJ, HO 4 B He MEHLINEH CTeHeHH
OT cTpoeHUs caMoil HopmcTOi

CPexHl, TOWHEe, OT CTPYKTYpH mo- 2 /00
pPOBHX KagaloB. Ecam 6H mByX- < X! P /
$asHoe TeYeHWe UPOMCXOAWIO B § ,o Nl 8
H7eaILHOM HOpuCTOR cpefe miam § o
B OTAEJBHOM KamwLIfpe, TO ¥ B °§ °\°(§> 60
OPHCYTCTBHA KANWIIADPHHX cma § 60 5
00beM HeWOABIIKHOE dacTu das g /
OPAKTUYECKU PABHANCA OH HYIIO, ug qa o°/
X0Ts XapakTep (asoBHX KPUBHX T AN o )
B OCTAIHHOM COXPAHMICSH OHL. S \o

Bumanwe pemmenus rasmpo- § 20 P
BAHHO# JKUAKOCTH Ha TPOHANA- § R,
eMOCTh UOPHMCTOM cpefsl U Ha & ola® Qi o
XapaxKTep KPHUBHX ($A30BBIX HPO- ) 20 L 60 - 89 100

HumaemocTeil o6yciloBInBaercs, Bodowacsiuennocms, %

rgaHBH;f; 06§a§(%M;HE§X§§££§ Pmc. 38. 3aBHCAMOCTD - OTHOCHTEILHHX
?l‘ ’ ’
a 1 ABYyX(@a OPOBMNAEMOCTeR ky == ky/k B ke=1l:/k

HOpACTOM Cpelie M KaUWifApaX, op pogoOHACHINEHHOCTH HOPOBOr0 MpO-
OTIHYHHIM OT MeXaHHU3Ma MBHKe- CTPaECTBA

H¥A ofHogasmoi cucremul. Cym-

HOCTH HTOr0 MEXAHW3Ma 3aKI0TIaeTCi B TOM, UTO JBHKeHHe CMeCH
B TOPHCTON cpefe IPOMCXORUT BCAENCTBHE NBIKEHUA NIJIEHKH, OTHE-
JAAI0melt 3TV ¢Mech OT CTeHOK mOpPOoBHIX Kamaios [101].

CraszagHOE OTHOCHTCA K JIOOHM ABYX(asHHM CHCTEMAaM KaK JRUJ-
KOCTh — Tra3, TaR ¥ JKUAKOCTH — JKUJKOCTD.

Ha puc. 38 mpencraBieHn 9KCIePUMEHTALHEe rpaguKN OTHOCH-
TeJbHOH IPOHNIIAeMOCTH IMOPHCTOR CPeAH [JiA KepOoCHHA ¥ BOAHI, IO-
crpoernsie Jlepepertom. Kak Buano u3 rpagumra, KpuBEe OTHOCHTEIBHOKE
IPOHANAEMOCTH IO CBOEMY XaparTepy He OTIMYATCA 0T aHAMOTHYHHX
KPWBHX, HOCTPOEHHBIX /Jifi ABIJKEHHA TasmpoBamHoil kmpkoctm. Ilo-
9TOMY BCe CKA3aHHOE BHINE 0 ABIKEHHN Ta3WpPOBAHHON KUJKOCTH B II0-
PHUCTOM cpefle OTHOCHTCS H K ABUKEHNI0 CMecH JBYX MugKocreil. Boapme
TOro, OHO B TaKoif e Mepe OTHOCHTCH W K JBWKCHHI Tpex(pasHOR
cucTeMbl B MODPHCTOM cpefe.

Ecan B mopucroil cpejie HaXOIUTCA TpexdasHas CACTEMA, COCTOMIMAL
U3 BOuH, HeTH ¥ rasa, TO OPN HEKOTOPHX MX COOTHOIMEHHAX BO3MOKHO
ONHOBPEMEHHOE NPUCYTCTBHEe B IOTOKe Bcex Tpex a3, gByX ¢as miIn
ogao#t. Ha pue. 39 npuBemeHa TpeyrodsHas pAUarpaMma, IOKa3HBA-
omMasg, IPE KAKAX YCIOBAAX BO3MOMKHO OXHO-, IBYX- Mz TpexdaszHoe
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TeYeHHe B IOPHCTOH cpede. Bepmunnl TpeyrolrbHUKA COOTBETCTBYIOT
100% wnacmmenus wopoan B ONHON W3 (as; CTOPOHBI TPeYTOJLHMUKA,
OPOTHUBOIOJNOKAKIE HTHM BEePIIMHAM,— HYJEBOMY COMEPIKAHUIO JAHHON
a3 B mopofie; HPOMe;KYTOIHEE JTHHUH, HapalljieIbHble DTHM CTOPOHAM
TPeYTroAbHUKA, OTBEYAIOT IPOMEKYTOUYHHIM 3HAYCHUAM HACHIMEHUS IIO-
POIHL COOTBeTCTBYIOIIEH (pasoil. HpuBhie Jumum, mOoCTpPOEHHEIE Ha OCHO-
BAHUH 06pab0OTKY HKCIEPUMEHTANBHBIX MAHHEX, OTACAAIOT HA JHarpaMMe
BO3MOFKHBIE 06JIaCTH OfHO-, JBYX- WIH TPeX(Pa3HOro TeIeHUs.

fuz
1007,

Puec. 39. OGxacra pac-
TPOCTPAHERHEA OJHO-,
IBYX- H Tpex(asHOTO
HOTOKA B NOPHCTOR
cpene (mo Jleseperry)

AVAV
20' \ |

92%0.4'49.0:4%0.9 . VEEW )
O e L]

". . -
10 LA \ 4 N~ A7
Boda— wepms \
Boda ECETLERERCURTRRINANY ' Hegmo

0% — 100%
g0 80 70 60 S0 0 S 20 17 0
Bodoracouennocms, Ve

Ha puc. 39 BunHO, 4ro mpu copep:kannu B mopoge Goiee 35% rasa
HOTOK cocTOMT M3 omHOro rasa. Ilpm copmepskammm rasa smensme 10%
u Heru MeHBIIe 23% HOTOK COZEPHKUT OfHY BOAY, a IPH HACHITECHHOCTI
Bojtoit (ot 20 mo 30%) u rasom (ot 10 xo 18%) yuacrByeT B IBUIKeHMUI
OfiHa He()Th. 3aTPUXOBAHHLE HPOMEKYTOYHEC 00/IacTH, IIPIIMEIKATOIIIe
K TOH WIN HHOH CTOPOHe TPEeYroJILHUKA, OTBEYA0T TPeX(PaszHbIM MOTOKAM
ra3 — Boja, Boma — HedPTb u raz — medrs. Obmacts Tpexdazmoro
IOTOKA IIpeficTaBleHa ABOMHOM IITPMXOBKON B IEHTpPe TPEYTOJBHHUKA.

Ilpunenennrie 31ech 00BeMHbE COOTHOMEHMA HedTH, ra3a H BOXHL
B IOPHUCTOi cpejie, IPH KOTOPHIX BO3MOJKHO OJHO-, ABYX- WU Tpexdaa-
HOe TeUeHme, CleyeT PACCMATPHBATH KAK OTHOCAMIUECH K YACTHOMY CIY-
9am M MO3TOMY He MOIYT OBITH PACHPOCTPAaHEHH Ha He(TAHHE LIACTH,
KaK 9TO Helal0T HEKOTOPHe aBTOPHL. [les0 B TOM, 9TO 3TH COOTHONIEHHS
3aBHCAT OT QM3MKO-XUMUYECKHX CBOMCTB rasa I ;KHAKOCTCH H OT Quau-
YeCKUX CBOHCTB HOPUCTOH CPEXHl, 4 TaK KaK HOQTAHBIE IIACTH IO CBOUM
usndeckuM CBOCTBAM M IO CBOMCTBAM COJED/RAIMUXCH B HAOX JRUI-
KOCTe¥l W ra3oB CHIBHO OTIMYAKTCH APYT OT APYra, TO PacmpocTpaHe-
H{e YKa3aHHHX OJKCOEDUMEHTANLHHX [JAaHHHX Ha HePTAHEE IJIACTHI
6e3 IpeNBAPHTENBHOM MX KOPPERTHPOBKH HEZONYCTHMO.
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Heabpaa Tax:ke mpuMeHATH 9TH AAHHHEE IPI PACCMOTPOHHU BHITECHE-
HHA HedTH W3 IIacTa BONOH WM rasoM, KaK 9T0 MHOTILA MEeJal0T, IMO-
CKOJIbKY MEXaHH3M MHOIO(asHOro NBIDKEHMS HWYIEero ofliero He MMeeT
¢ MeXaHH3MOM BEITECHEHHs OfHOU (asH APYToi.

Tax Kar cTemeHb IUCHEPCHOCTH MHOTO(QA3HEIX CHCTeM B MOPUCTOHR
cpeiie KOHTDOIHMpYeTCsA He TOIBKO YCAOBHMAMU NpPeABapPHTENLHOH BX
HDOJTOTOBKH, HO M CTPYKTY PO MOPOBHX KAHAJIOB, TO HE MCKIIOTEHO, ITO
Ha KAKOM-TO »Tale BONHOIQ TepHOMa IPU BHTECHEHHUHN HedTH BOJOH
OTHeIBbHbIE YIaCTKH KPHBHIX ()a30BHIX IPOHHIaeMocTell ORaIKYTCH MIeH-
THYHBIMI KPHBHIM, IOCTPOEHHEIM I ABIGReHua cMecu. OfHAKO Takoe
coBOafieHue 0OJbIle HMUTHDYeT, 9eM orodpaskaer 0Co0eHHOCTH (QUIBTpa-
UHH MHOTO(ABHHX CHCTEM B MOPUCTOH cpefie M  CBUNETENLCTBYET JIHOID
0 TOM, YTO HOpH BOONHE ONpefeleHHHX YCIOBHAX BHTECHEeHNE OTHOHU
$aspl Ipyro# MoskeT YHomoONTLCA JBIDKEHHIO IBYX(A3BHBIX CHCTEM.

HpoMe crkazaHgOro BHINIE 0 KANMLIAPHBIX CUJIaX, BA3SKOCTH M COOT-
HOIIeHUN ABWKYIuxcs o6bemoB ¢asz Mmorodasuoil cucreMmsl, ¢azoBbie
OPOHAIEEeMOCTH 00JaaioT elle APYTUMI TPe3BLHYAHHO BIKHBIMHE 0CO-
Gennocramu. llepBas w3 oTuX 0cOGeHHOCTEH COCTONT B TOM, TTO OTHOCH-
TeJIhHASA MPOHUIACMOCTE IS CMAYHBAIOMEeH (asH CTPEMHTCHA K eIUHUIE
npu 100%-Ho#i HaCHIEEHOCTH I K HYJI0 TPHU HACHIIEHHOCTH, PaBHOMA
5—60%. Hanpumep, B mecyaHuKax IeBOHCKUX oTaosenuil Tyimaswmm-
CKOTO MECTOPOIKIAeHHsA 00BeM HeIOABIIKHON WacTh norpebeHHOd BORB
B psifie cIydaeB cocraBiaser D%, a B puoreHHHX M3BECTHAKAX C IOPIC-
TocThi0 2—3% on paBex 60%.

Jpyras ocofeHHOCTH 3THX KPHUBHX 3aKJIWYAETCA B TOM, 9TO IS
HeCMauuBalomel (assl OTHOCHTENIBHAA IPOHUIAEMOCTH HOCTHIAET eIu-
HALH [0 TOTO, KAaK HACHINEHHOCTH CMATNBAXOMEH (ask CTaHOBUTCA
paBHO! HyJ 0. B OfHNX cIyYaAX OHA CTAHOBUTCA PABHOH efWHWIE OpH
abcrucce, COOTBETCTBYWINEH HAYaNly MABMIKeHUd CMadnBaomed ¢ass,
B IPYIHX 9TO HPOHCXOMHUT THe-TO MERAY HAYAJIOM KOOPHIHAT U TOIKOH,
COOTBETCTBYIOIMeH HAJaly ee [BUKEHMA.

Horma orsocmrensmas OpOHUIAEMOCTH [Jig HecMadmBaiomeil ¢ash
JocTuraer efmHunsl npu abcmmcce, COOTBETCTBYIOMEH HeIoXBIKHOHK
YacTH cMaumBaplieii ¢ask, 3T0 03HAYAET, UTO HEMOMABYIKHAA TaCTh CMa-
gpBapomed ¢ask HAXONUTCA B HEUPOTOUHON dacTW HOP, COCTOsmeil us
PasImIHOTO POAA yray6aeHuii, TYOUKOB U T. 1., KOTOPHE HE YIACTBYIOT
B JaMUHapHOH (MIbTpaliwy HE3ABMCHMO OT TOIO, 3AMOJHEHH OHN Ka-
Koii-1160 (aszoil uianm He 3aMOIHEHH.

Ecan oTHOCHTenbHAA HPOHMIAEMOCTH NI HecMaduBamomeid ¢ask
JOCTHTaeT eFUHUIL THe-TO MeKIYy HadaJoM KOOpPAWHAT M TOYKOH Hadala
IBYWKEHUSI CMAdYuBaipomeidl ¢assl, TO 5TO 03HAYaeT, 4T0 OTHOCHTEJNbHAsS
UPOHUNAEMOCTh [Jif HeCMaunBayomedl (assl yXYANIMAACH BCIECTBHE
3aRYOOPKY HEKOTOPOH YacTw IIPOTOYHEIX IIOPOBHIX KaHAIOB IIo0ylramMm
obenx ¢as. Ilocmemmee obycmoBanBaercs HposBIeHHEM KaUWIAPHEX
CHJX M XapaKTepPOM MUKPOHEOTHOPOTHOCTH IIOPUCTOR CPENsl, CHOCOOCTBY-
oei#f MOABIEHUI0O MHUKPOOOGXOMIOB.

Jra Ke TpPUIMHA 00YCIOBINBAET TPETHI0 0COGEHHOCTh KPHUBHX, KOTO-
pas 3arI09YaeTcA B TOM, YTO PABHOBECHAHS HACHIIEHHOCTH HeCMadnBa-
fomeli ¢asn cocrasiaser mpumepuo 10—30%. ITo mamusm B. M. Bepe-
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suHa [22] pna pneBoHCKEX TmecYaHAKOB TYyAMAasHHCKOIO MECTOPOMKIeHNA
PaBHOBeCHAA HACHMEHHAOCTH HedTHIO ocTuraerca opu 24%, a guaa yrie-
HOCHHIX OTJIOEHWH ApIaHcKoTo HePTAHOrO MeCTOPOMKACHUA — IpH
25%. Wnage rosops, $asoBasg HPOHANAEMOCTh JIA HeTH PaBHA HYJIIO
B IepPBOM CJlydYae IPM BOAOHACHIIGHHOCTH, PAaBHOM 76%, a Bo BTOpOM
cxygae — 75%. Ilpm sTOoM OTHOCWTEJbHAA NPOHHIAEMOCTD JIA BOJBL
He JOCTUTaeT M He MOKET JOCTUTHYTD €XWHMIIEL

ANUAPATYPA V1A OOPEJIEJIEHU A OTPOHNIAEMOCTH HOOPOJ

CymecrByer GodbIIoe YHCIO ANIAPATOB A ONPefelleHUs IPOHNIA-
€MOoCTH 00pasioB HOPox HedTAHHIX ¥ rasoBHX HAAcTOB. 110 OpUHIMAIY
JIeMCTBUA HTH allaparsl PasimdaloTca Majo. Pasindane mx 3aKI09aeTcs
JAAb B TOM, 9TO OFHE W3 HAX PACCYMTAHH HA PaboTy HOJ BHCOKAM
JaBleHHeM, Apyrue — Ha paboTy HON HUZKMM [JaBJIeHHeM H, HaKOoHeN,
TPeTbH — KAaK [0J BEICOKHM, TaK ¥ IOJA HU3KUM. IIpm 5ToM B opmmX
-anmapaTax HpeJyCMATPHUBAeTCA ONpefelieHA¢ NPOHUIAEMOCTH Ta3oM,
B IpYrux — BOJHOH, B-TPETHbUX -— BOAOH m rasoMm. lmenTcda Taxxe
upubopsl, MO3BOJNANINNEG ONPEJENAT: NOPOHAIEAEMOCTh B ILIACTOBHX
ycrnosuax. Ilo oroit npudunae yKasanHbie anmapaTsl MMET PasEHYHOES
KoHCTpYKTHBHOe oopmuenme - [10, 33, 76, 147, 182, 240].

IIpuanuouanbroe pasimdde ammapaTtoB A OHpeldedeHHs Ta3ompo-
HAMAEMOCTH IOPOT 3aKAIIAETCA B TOM, YTO B OJHAX M3 HUX MOKHO CO3-
JaBaTh mepemaj AABIEHUA KAK ¢ HOMOIBIO CIKATOTO rasa, Tak W ¢ IO-
MOmpBI0 BakyyMa [147], B Apyrax — TOIBKO C IOMOHIBIO CKATOIG rasa
M B TPETHHX — TOJNBKO ¢ HMOMOMIBI0 Bakyyma [76].

Ha puc. 40 m3obpamen npuGop, B KOTOPOM mepemaj MaBIeHHI CO3-
JaeTcAa ¢ HOMOIMBI0 CHKATOTO Tasa W BaKyyMa, a Ha puc. 41 mokasano
YCTPOHCTBO 3asKMMa HJA KpemieHua oOpasma.

Ilpu oupenesenun IPOHATAEMOCTH CHIBHO CIIEMEHTHPOBAHHLIX TOPOS
.06 pasen BCTABIAIOT HENOCPEACTBEHHO B PE3NHOBOE YIIIOTHOHWE 3a3KAMA,
.a gaa cirabocHeMeHTHPOBAHHEX IOPOI o0pasel mpeABapUTedbHO 3aje-
.JIEBAIOT IPHW IOMOUIM 3aMas3K¥® BO BTYIKY. Bo BTopoM ciydae oGpaser
9KCTPATHPYOTCA M BHCYIIHBAGTCA BMECTE €O BTYIKOM.

Pacuer mpoHMIaeMOCTA HOPOAH (B JapcH) HPOBOAATCA 10 (opMyae

. QuL ,
k= F(PM'—Pp)i’ (174)
rie k — mpoHumaeMocTh; () — CpegHMH pacxoji rasa; p — BABKOCTD
rasa; L — pgiawma OOpHCTo¥ cpeabl; F 4- miomajh IOPHCTOH CPpeiHl;
Py — TOKa3aHUsA PTYTHOTO WM NPYKHHHOLO MAaHOMETDA; p, — IOKa-
.8aHUA peoMeTpa.
Ilpn Bakyyme cpefHmii pacxox rasa ouopefeiserca mo Qopmyne

O — 206 (P6— Pw)_
. Q= 2p6—pu+prp = (175)

rme Qg — pacxofi rasa, COOTBETCTBYIONMIL HOKA3AHUIO PEOMETPA Pg, cM3/cC.
IIpu cosmapmm nepemaja JaBIeHHS NP DTOMOIM C3KATOrO Ta3a CPel-

Hui pacxop rasa Q depes obpasem HOPOAH ONpeNeNAeTCA IO PopMyIIe
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(154); mamaenMaM p1 W p, B 3T0i1 OPMYIEe COOTBOTCTBYIOT JABICHHSZ

Pu B Pp.
B cBasm ¢ Tem, 9T0 GapoMeTpuuecKue [aBIeHMe N TeMIOeparypa, Opu

KOTOPHX BeJleTcs onpejieleHne IPOHUIAEMOCTH 06PasOB HOPOAEl, MOTYT
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Pumc. 40. IIpmGop @. M. Kora- Puc. 41. 3akmEM s KpeniaeHus
X0Ba A ONpefeieRns IPOHU- o0pasma mOpOAsL

HaeMocTd IMOpPOA: ' 1 — BA}KEM; 2 — Ba:KWMHOM BHUHT;
1 — 32KVM ;Ui obpasma; 2 — xqnop- 9 — OTBOH; 4 — KOJMIaK; 5§ — KpOH-
KanenHenas TDPYOKa, 3 — pexykrop; NTeAH; 6 — koHUYecKad BTYIHA;
4 — peoMeTp; § —Tpexxononoﬁ KpaH; 7 — pes3mHOBOE YH:HOTHEEE’G, 8 —
6 — NBYXXOmOBolt KpaH; 7 — crek~  BTYAKA; 9 — CETKa; 10 — pPeSHHO-
AABHNY GANNOHYMK AJA YAABAEBA- Basg OPOKIafgKa; 11 — MOHHMEKO
HAA PTYTH; & — TepMoMerp; 9 —
HOACTaBKA;, 10 — IINTOK; 11 — Ma-
BOMeTp; 12 — JmHEA; 13 — OTBOA;

14 — PTYTHHE MaHOMETD

HE COBHANATH ¢ GapoMeTpUYeCKEM JABJCHHEM H TeMOepaTtypoil rpagym-
POBKH peoMeTpa, NOKA3aHUA IOCTIeHEI0 MOTYT OBITh HeBepHHMI/I u

HOJKEKL OHTH Menpasiens [147].
Ilpn cospamum mepemaia [aBIGHHA CIKATHIM BO3AYXOM PacXoJ rasa

Q BHUMCIsETCS WO QopMyle
_ PxTus (2pus-1-pp) 176).
Qns—QK PHSTK (2PK+PI)) ’ ( )
TOe gy, Px» Ix O3HAUAT COOTBETCTBEHHO pAacxof, OGapomerpmuecKoe
nasieEme W aGCONIOTHYI0 TeMIepaTypy npu KaaunGpoBKe peomerpa (mo-
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KazaHHsA €ro pp), Te jKe IOKA3aTeJH ¢ MHAEKCOM (H3» OTBEYAlOT MOMEHTY
H3MePeHus.
Ilpm coszmanmm mepenaja maBIeHUAA ¢ OIOMOMIBI0O Bakyyma @, mopcuim-
"THBAT 10 (QopMyJe
. PxTs (2ps -+ pp) 177
Qo= 0T Cputpp) ' (477)

Bce 0003HAYEHHMA ¢ HHIEKCOM «B» COOTBETCTBYIOT 3/i€Ch HOKA3AHUAM
peoMeTpa mpH BaKyyMe.

Oupepenenne HPOHANAEMOCTH IECKOB IIPH IMOMOIY ONHCAHHOM BHINE
-anmaparyps NPaKTHIECKH HEBO3MOMKHO. K{pome Toro, B _porecce ompe-
JelleHWA OpOHUIaeMocTH TpebyeTcsa cosmaHde YCIOBHi, COOTBETCTBY-
IOMUX eCTeCTBEHHHIM YCJIOBUAM 3aJeTaHMA PTHX IECKOB HA 3HAUHTEJb-
HHX riaybuHax.

Jlaa ompenesnennsa OPOHUNAEMOCTH HOPOJ JKUAKOCTAMH, KaK H JIA
OIIPEfIeNIeHNs Ta30NPOHUIAEMOCTH, TPAMEHATCA TPUGOPH pa3AAIHEX
roacrpykmuii. Ha pme. 42 morasaHo ¢xeMaTH4eCKH YCTPOMCTBO OJHOIO
u3 takux nputopos (BHIB), mospoisiomero oIpefiesiaTh IPOHALAEMOCTD
TOPOJ, IpH JaBJIeHnN Ha BExoje o0pasna mo 50 Kre/cm?.

{lepen oupemedenneM TPOHATAEMOCTY RUNKOCTE, HAXOIAMAACH B eM-
KoctH 4, moABepraeTcsa SINTeJbHOMY BaKyyMupoBanmio. OHOBPeMEHHO
-C 3TMM BaKYyMEHpYyeTca Bech mpuGop vepes BeHTWIb § MaHU(OIBAR 7.
.3aTeM mpm 3aKpHTOM BeHTHIe / BOZA CIOYCKAETCA B eMKOCTh J, mOcke
YeT0 eMKOCTHh 2 3AI0JIHASTCA MacioM. Bertuib I OTKpPHIBAETCH, W B eM-
KOCTh £ mojgaerca cmarwii Bo3nayx. Ilocie »Toro oTKpHBaeTca BeHTHIH 6
¥ JKHAAKOCTH mofjaercd B 3ayRmM s obpasma I4. Jlasienne mociae o6-
‘pasma peryimpyercs BenTmiem 13, a mogada ;RUAKOCTH Yepes obGpasen —
‘BeETHIAMYK 6 win 70. JlaBnenne HA BXo[e W BHIXO[e 00pasIa U3MEPSIOT
-06pasmoBriMn MaHomerpamu 9, paccumrammbiMu Ha 80 krc/cm?. Ecam
Tepenay JaBlieHds B 00pasie MaJ, TO ero H3MepanT AuhMaHOMETPOM
12, mmerwmum npemex wusmepenus 600 mum pr. cr. Pacxop RuprocTH
W3MEPAT UPH IOMOIIH MEDPHOTO IIIHHIPA.

BosmoHOCTS CO3HAHWA BHICOKOTO [aBIEENA Ha BHXOfe obpasna
TMOPOAE ¥ BAKYYMUPOBaHEE SKUIKOCTH M mpnbopa mosBoasaT m3berxarhb
.3aTyXaHusa (QUIABTPANMM BCIEICTBHE 3aKYLIODKH TOPOBHX KAaHAIOB
ITy3HIPBKAMU BO3JYXa, BEIEIAMEr0CA U3 yKUAKOCTH IPHA TaIeHAN TaBie-
HAA. YcTpaHernwe BHJENEHWA BO3AYXa B o0pasre HOPOAE JOCTHTAETCA
-gie TeM, YTO JABJEHWE CIKATOGrO BO3AYXa Ha pabouyio sKHAKOCTL Iepe-
JlaeTca Uepes CIOH Macaa, 9TO0 MCKII0YAET BO3MOMKHOCTH PACTBODEHHS
BO3AYXA B IPOKAYUBAEMOM JKUITKOCTH.

Jas onpenenenns $asoBHX MPOHWIAEMOCTeH DOPHCTHX cpej, Cymle-
¢TBYeT HecKOJAbKO mpubopoB. Ha pume. 43 mpejcTaBlieHa Mofedb IJIACTA
JJiA onpefeseHus $a30BHX NPOHHIAEMOCTeH IPH JBUKEHHH IasupoBaH-
HOM RugROoCTH, paspaboramnas so BHUMN [271]. Mopexns usrorosierna us,
Hep;KaBeIOMNX CTAILHLX TPYO, KOTOPHE ONHOBPEMeHHO CIYKAT BIASKTPO-
JaMu. JIEKTPOXH OTAeNEeHHl APYT OT APYyra HEOPOBOAAIMNMHU MyQdTaMnm
m3 naactmaccel. CoeMeHTHDPOBaHHBIE 00pasIBl TOPOAH YKPEIIAITCA
B TpyOrax mpu momoulu cuiaBa Byma. Mojesds faeT Bo3MOKHOCTS BECTH
SKCHepUMeHTAaNbHEE HeclenoBanua npu gasaenny 1o 30 krc/cm?. Jinsa us-
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MepeHHd JaBlIeHWsS B PaslINUHHIX TOYKAaX MOJeJH IUIACTA B CTHIKAX
COeRVHEHHH MeTaJJIH4IeCKHX TPY6 ¢ HEeOPOBOZAIMMH MYQPTamMH YCTAHO-
BiIeHbl 00pasmoBEle MAHOMETDH. Pacxopm rasa BO BpeMs ONHTOB M3Me-
pAeTCA PeoMeTpoM, & pPacxoj JKUAKOCTH — ¢ IOMOMBI0 MEPHOTO Iiu-
JuHIpA.

Pumc. 42. Cxema mpE- -,
Gopa fig onpenencHEA
BOJIONIPOHANaEMOCTH y
mopox;

1, 5, 6, 8 10,11, 13 —
BeHTHAN; 2, 3, 4 — €MKO-

crm; 7 -~ MaRAPOIBN; I — f
9 — ofpaamoBHe  MaHoO-
MeTpH; 12 — nagMaHo-
MeTp; 14 — oOpasen no-
ponm
I — or GajroHAa CO CiKa-
THIM BO3AyXoM; II — 3a-
noJiHeHHe MaciaoM; IIT —
3anmojiHeHwe BOJOHK

Jas ompepenenua $a30BOM NPOHWIAEMOCTH HpPH JBUKEHHH LBYX-
KOMIOHeHTHHX rmakocreii J. A. 9dpoc ¢ corpymuuxamu [271] paspa-
6oTann MOJEIh IIACTA M3 BICKTPOU3ONANUOHHOTO MATEPHANA — BUHA-
niaacra. B Tpybe ms BunmmIacra yRpeniIeHH UeTHPE CTAJIBHEX 00IY:HeH~
HEIX 9JeKTpofa. KpHIOIKE Mofelu mIacTa TAaKKe CIYKAT SIeKTPORAMH.

A’;%& /e
eas 520 JZ(]
Xudwacms
1 ]
£ R, RJ

Pme. 43. Mopear nmacta pmaa ompenenenws ($aszoBOd HNPOHHIAEMOCTH HPH
JIBIKEERN TasO;REAKOCTHON CMeCcH

BogoracHmEeAROCTs, DOPHUCTOH CPEAHl OUpPeeNderTcA HOyTeM H3MeDPEeHHS
SIEKTPUYECKOTO COMPOTUBICHNA YIACTKOB o6 pasmna. HuprocTn moxaoTes
B HODPHECTYIO CpeAy dUepes CMeCHTedb, LOPUCOSJUHEHHHIA K BXOTHOMY
KOHIY Mojelm miacra. s mcclexoBaHWE (QuipTpamun MHOTOQa3HHIX
cuCTeM B IOPHCTOH cpefle MMEIOTCA MOJeNHM APYIMX KOHCTPYKITHiA.
OpmHako mpWHOUOH uX pPaboTH B OCHOBHOM AQHAJOTHYIHHE OMHCAHHBIM
BHIINE.
HIOArOTOBKA OBPA3HA IOPOJIBI
JJIA OIPEAEJEHUA NPOHNITAEMOCTHA

Jlis1 oupejieleHna MPOHULUAEMOCTH MOPOJ HaPANIeNbHO M IepHeHEH-
KYJAPHO HAHJIACTOBAHMIO M3 KePHA BHIPe3aloT o00pasIil KyOudecKon mim
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IUMINHEPUIECKOH POPMEL B 32aBHCAMOCTH OT MMEIOIMUXCS 3aKMMOB M am-
mapaTypH. T

Hasamoch O, pazMepsl mcelenyemoro obpasma TOPOAR He FOJKHEI
BJIMATH HA PE3YIBTATH OHpeeleHusa ero nponunaeMoctu. Oguaxo B jeii-
CTBUTEJABHOCTH 4eM (OJBINe HCCAeRYeME o6pasel MOPOAEL, TeM JIydime
Pe3YIBTATH €r0 HCCIeNOBAHUS COOTBETCTBYIOT €CTEeCTBEHHOMY COCTOS-
HEUI0 W3y9aeMOoro mjracra. OKCOepHMeRTanbHbe mccnefoBanmsa [147]
IOKABHIBAKT, YTO HA PEe3yAbTaTH N3MEPeHHsA IPOHUIAeMOCTH 06pasma
Gonpmee BinAHIE OKa3kBaeT ero IJinHAa, IeM puaderp. Tax, opm AIuHe
obpasna 3 cM BeJMYMHA €T0 AHAMEeTPa Ha Pe3yJLTaThl M3MePeHHH Npak-
THYecKH He Biauser. C yMeRLImenneM HIUHEE 06pasiia MIPOHAIAeMOCTh eTo
yMeusmaerca. OueBngHO, 3T0 OOBACHAETCA TEM, 9TO CONPOTHBIEHNS,
BO3HUKAWIINe IPY OBUJKEHNHW raza Ha KOHIAx o6pasua, B OMHOM CIydae
pacupefieAIOTCA Ha OONLIIYIO AAWHY o0pasma, B APYroM — HA MEHb-
myo. Yem Goxpime gumma o6pasna, TeM MeHbBINe BeINYNHA OTHOCUTEIb-
HOU IIOTPEITHOCTH.

B coorsercrBum ¢ sTHM mamHEA 00pasuoB ANA OIpejielleHUA IPOHU-
IaeMOCTH He [OMHA OHITH MEHBINE J CM.

Ilepen BripesanueM o6pasma 9acTh C0OA IMOPOJE ¢ HAPYKHOH IOBEPX-
HOCTH KepHa (TOMNMEHOM 3—5 MM) yAaaaioT, 9ro0sl m36exarb BO3MOMK-
HOTO BIWSHUSA JaCTUI NIMHECTOTO PACTBOPA, IPOHUKIINX B IOPH KepHA
B mponecce ero or6opa. JlaGoparopmsimu ucciegoBanmamu [146], mo-
CBAMeHHHIMI H3YUEHWIO TIMHU3AMUE OOPOJ, YCTAHOBIEHO, YTO0 YKaszaH-
HaA TONNIMHA CHHUMAEeMOTO ¢ KepHa ClIoA IOPOJH BOOJHE J0CTa-
TOYHA. '

IIpn o6paGorke (pyYHHIM MIIH MeXaHM3MPOBAHHHM cmocoboM) ofpas-
IaM OPHFAT NPABHILHYI KYOHYECKYI0 MAM LMIAHZPUIECKYI0 dopMy.
OcHoBaHusa TUINHAPIYECKOro 06pasna JelanT CTPOr0 NePUeHAUKYIAD-
HEIME K ofpasyolleii muminampa.

CymecTBennoe 3HAYeHNe HMeeT 3aflelika oOpasma B mpubop, Koropas
RoJHA 00eCIeYnTh ero HemONBIKHOCTD B 3a/KNMe B IpoIlecce olpeneie-
HHEA OPOHUIEAEMOCTH, MCKAIYUTh BO3MOMKHOCTH YT€UKH JKUTKOCTH MIN
raza MuMO 00pasHa X B TO ;e BPeMs He JOJIKHA BH3HBATH W3MEHCHUHA
ero (W3mYecKUX CBOHCTB.

CymecTByIoT IBa OCHOBHHX CH0ocO0a KpemiaeHwmsi o0pasmoB HOPOX
B 3a’KMMax: o0paseln YKpemigeTcs IIpH NOMOIYU YILIOTHAIOMETo pesy-
HOBOTO KOJbBIa MJIM B CIOCNUHANBHOM HaTpPOHE IIPH MOMOINW pasimd-
HHX CILIaBoB m 3amasokr [243]. HauGoxee mamexHHe pe3yabTaTH IpR
HSMEPEeHHNM HDOHMIAaeMOCTH [aeT pE3HHOBOE KpemlIeHue H XKpellle-
HAEe TIpH NOMON[E 3aMa3KM W3 CBUHNOBOTO IJeTa ¥ TJAHOEPHAHa
[147]. '

Hus oupenenenmsa aGCoaTHON TPOHMMAEMOCTH LOPOK CYLIECTBEH-
HO€ BHAYCHHE WMEKT TIMATENBHOCTh SKCTPATHPOBAHHA MCCIELYeMOro
ofpasna, yfaneHmsa W3 HETO BONBI, CYNIKM, a TakK:Ke yRAJCHHA CONeH
OyTeM NDOMHBKH JHCTHJIMPOBAHHOU BOROil.

Cremyer mmeTh B BHAY, 9YTO IpH BHCOKOW MHWHEDAJIH3aOuU Hiac-
TOBHX BOJ, BEafielime B mopax oGpasma COJelt B mpomecce OTTOHA H3
HEro BOAH M CYIIKH NPHBOJAT K DPE3KOMY CHIJKEHHIO ero IPOHHIae-
MOCTH.
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BJII(IHHI/IE TOPHOI'O JABJIEHUSA
HA ITPOHUIAEMOCTD TPAHYJIAPHBIX IIOPOJ

Bapsnme ropmOro JaBieHHA Ha IPOXENAEMOCTb NMOPOJ, MOCHYIKEIIO
IpeaMeTOM pafa mccaefoBapwnit [7, 28, 29, 55, 65, 160]. HauGomxee maTe-
PECHEIME M3 HUX HaM IpefcTasiaAnoTca mecaemoBamma 1. 1. JMaxxwmin-
roa [55], Tax xak OHmM OHUIM BHINOJHEHH B YCIOBHAX, IPH KOTOPHX
WCKJI0YaJ0Ch BIHAHWE NOO0YHEX (aKTOPOB, W HOZBOJIMIM BHIBHTH
CTeleHDb BIMAHUA BHEUIHETO [aBIeHNA HA Fa30IPOHUIAEMOCTh IPaRyAap-
HEIX TIOPOJ B 3aBUCHUMOCTH OT COflePKaHN:A B HUX TNIMHACTOTO MaTepuaia.
PesyasTaTEl 3THX MCCIeMOBAHMil DpuBOAATCA Ha puc. 44, Ha KoTOpOM
1o ocu alCHmCe OTIOREHE JABJNEHWS, a4 L0 OCH OPAWHAT — OTHOIIeHHE
'OpEpameHusa OIPOHUIaeMOCTA K Mpo- ,
nunaemoctm obpasma npm atMocdep- U 00 200 J00 pwecem

HOM JaBieHHH B Ipomentax. [{udpu &4

ua xpusux (0,27—1,70) oGosma- ;Z \\:\\ e Tt — 27
9al0T cpeiEEe (A TPYHIE 06pas- Jjl—co =g ot o 1~ 0%
I0B) BeJIMYUHGI OTHOIISHMI COMEPKa~- 4 > 9065
HUA B HUX TJIAMHWACTOI'O MaTepuataa Sl N e e =745
K 1opmcrocTm upm atMochepmom 6 ~ o 7'70

Jasnemmu. W3 pme. 44 Bumgmo, uro hfgmt
C yBeIWYeHHeM BHEILHEro NaBIICHHU: m> 2
70 500 xrclowt mpommaeoers - B (L Ko spormik umeer
POIIO OTCOPTHPOBAHHEIX MECIAHAKOB Hm"iaeMocm ot amemuz (o T, 11, ng_
ymensmaerca Ha 15—20%, a mpm KIIbTOBY)
COflepKAHAX B HAX IIHH A0 25—

30% Bec. — ma 70% wu Goumee. .

CToxp 3HAUMTENLHOE YMeHBUICHHE IPOHUIAEMOCTH IOPOJ IPA YBOIH-
9YeHUH BHOITHETO MABICHUA, B OTIHIEE OT MAJKX A3MOHeHUHHA MOPHACTOCTH,
HeTPyAHO O6BACHATH, eciam obparmThes K Qopmyre (145). Ykasammas
dopmyma MoKeT GHTH HpeCTaBIeHA B HECKOJIBKWX BHHAX:

="‘;T—’:8 —m . (178)

Vmesn B BHAy, uro 3¢dexTHBHAS IOPHCTOCTL paBHA
—_ — naer?
m,=m.e =nmnr?,

Ife n — YUCIO0 MOP Ha OXHOM cM? mOoBepXHOCTH (HALTPAIAR - REDAIKEHHE

(178) moHO mpeACTaBHTH TaK:Ke B BHME
1 mpe \ L

k= = 179

8nnt \ 7% ° 179)

B ra. 111 6suro moxasaHo, 9To ¢ YMEHBIICHNEM IIOPACTOCTH CTPYKTYP-

HHI Koo QUIuenT ¢ yBeImanBaeTcsa, YT0 03HAYAeT yBedwienne Koadhu-

-

MUeHTa M3BUIUCTOCTH NOPOBHX KaHAJOB A W yMeHbIIEHAE KodpPumuenTa

nporouroctd &. Pr3muecKyio CYNHOCTH STOTO ABJIEHAA JETKO HpefiCTa-

BHTH, €CAW yYeCTh, 9T0 CTEHKH HODOBHX KaHaJOB HMEIT pa3JndYHEe

BHICTYOH, KOTOPHE OPH 3HAYATEILHOM BHENIHEM JABJICHWHM CMBIKAIOTCH,
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YCIOKHEAA CTPYKTYPY NOPOBOIO mpocTpaHCTBa. CIefoBaTeNpHO, HpH
BHEINHEM JaBJICHNE Ha HOPOY N3MEHEHHE BEIUIHH My, A M &€ HaPaBIeHO
K yMeHbIIeHHI0 Apobum mqe/A, a 3HAYAT, U K YMEHHIIEHWIO MPOHHIAe-

moctu. ITpm sTom, kak Bummo w3 BEpaskenus (180), ymenpmenne m e/
BefleT K YMEHBIICHUI0 NPOHHIAGMOCTH BO BTOPOM CTEHEHH.

Kcratm, cooTHOmenmEM Tex ke BeIIUuH M, & X A, KOTOPHE 0 Cero
BpeMeHH He YIATHBAKTCA B WCCICIOBAHHAX (QUIBTPALMHA JKHIKOCTEH
M Ta30B, BEHBHIBAETCS KayKyI[eeCA NPeKIeBpeMeHHOe HapyIleHne JuHeli-
HOTO 3aKOHAa (MIBTPanuy B MAJOINPOHHUI[aeMBIX IOPHCTHX Cpelax, a He
HeTOCTaTKaMH METOAMKYM OLpPEfeJIeHHA IPOHWIIAEMOCTH, KaK YTBEpK-
nator, B dactaoctu, 1. A. Bypaakos m H. C. I'ymox [28, 29].

CornacHo M3I0KEHHOMY IO Mepe MafeHus IJIaCTOBOTO aBIeHUs IPo-
HANIAeMOCTh HIIacTa JO/JKHA YMEHLIIATHCA. [lpm: 9ToM, Kak CUHTAIOT
B. H. Huxonaesckuit w A. T. I'op6ynos [183], me:xny terymeit npo-
HUIAEMOCTHIO IJIACTa K W HAYALBHON A, CYIEECTBYeT SKCHOHEHIHAIbHA A
3aBHCHMOCTD

k= Fyo-o o7, (180)

e Ap — pasHOCTD MEKIY HAYaJLHBIM U TEKYINUM JaBJIeHHeM B ILTACTE;
o — ®K03buIKMenT, XapakTepu3yOMuil BANIHNE CAKIMAEMOCTH IIOPOJ Ha
DPOHUNAEMOCTH, KOTOPHH YCTaHABIUBAECTCS OUBLITHHIM TyTEM.

Hawronen, n3 kpumBux puc. 44 Buppo, uro Hambojplmee BINSHWIE
BHEIIHET0 NaBICHWS Ha YMEHbIIEHWE IPOHHUIAaeMOCTH HabiogaeTcd mIpu
YBeJUYEHNN COJIeP;KAHMA B NOPOAaX TIMANCTON Ppaxkuwn. AHaJIOTHIHOE
asaenue Habawnanock n B uceaenosauuax . A. Bypaarosa n H. II. Oyp-
copoii [30]. Kpome Toro, Y. A. Bypmaros u H. II. ®ypcosa obmapy-
SKUJIH, 9TO ¢ MOBHIIEHMEM TeMIePAaTypPH B NOPHUCTOH Cpefle YMEHBIIAETCH
BIMAHAC BHEIIHETO JaBJeHHA HA CHUIKEHNE HNPOHHIAaeMOCTH, OCOOEHHO
np¥ MajdlX BHEIMIHUX JaBleHmsx. B npupomEmX ycaoBuAX DOpPOXH
HCOEITHBAIOT HE TOXHKO BHEMIHEE, HO M BHYTpemHee maBiacmme. llosTomy
Ha OPOHAIAEMOCTh WX OKA3KBAET BIWAHUE PABHOCTh MESKITY YKA3aHHHMHA
HaBIeHWAME, nMenyemasa 30PeKTUBHHM TaBJICHHEM,

0 ROPPEJAANUOHHON CBA3H MEKAY HPOHUIAEMOCTBIO
1 TOPUCTOCTLIO

Brimte Gpiro moKasano, uTO IPOHMHAEMOCTH MOPHCTHIX Cpel, B TOM
9@cie TOPHHX IOPOJK, BaBUCAT HE TOJHKO OT HOPHCTOCTH, HO M OT MIPOTOY-
HOCTH, W3BHJNCTOCTH M TIaBHHM 06paszoM 0T pajuycta IOPOBHX KaHa-
nos. Iosromy momaraTecs Ha 06a3aT€JbHO BHPAYKCHHYIO CBA3L MEKLY
IPOHANAEMOCTHI0 ¥ MOPHCTOCTHIO 0COOHX ocmoBammil Her. B psame cay-
9aeB DONHETKH OCHApPY/KUTH 9Ty CBsABL OKA3HBAIOTCH Ge3yCIEeNIHHBIMH.
OcoGerHO 3TO0 OTHOCHTCH K KapOOHATHEIM KOJJIERTOPaM, HE HMEIOmuM
SABHO BHIPasKEHHOI'0 B3EPHUCTOTO CTPOCHHI.

VxkasasHad CBA3b BO3MOMKHA B TOM Cliyiae, KOTJa B MTOT'e OCATKO-
HAKOIUIEHU S, INAreHeTHYeCKUX W DIMTEeHeTIIeCKUX TPOIECCOB CO3[aloch
BHOOJIHE onpeneneﬁﬁoe B3auMOCBA3aHHOE COOTHOINeHME MeHAYy BCeMH
DJeMEHTaMU, XapaKTepu3YRMuMHU CTPYKTYpPY OYCTOTHOTO IIPOCTDaH-
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crBa. Hampmumep, ma puc. 45 npusopsites KoppesAnuonHe 3aBHCAMOCTH
MY TOPHUCTOCTLI0 W HPOHANAEMOCTHI JJA MCBOHCKEX NECIAHTKOB
Tyfimasunckoro medrsmoro mecropommemma [194], mua YLIEHOCHBIX
mecyaHUKOB Apaamckoro m Hukomo-Bepesoseroro medrammx MecTo-
possnernit  [55], pmdoremmnix ormomenmit I'pageBcroro HeDTAHOTO
mecroporxnennsa [141] m maa memco-

. %
JeBHIX KapOoHATHHX oraoskenmii Oc- 7

TaIIKOBHYCKOTO  MECTOPOMKTerms (B 5| /

HOCIENHEM cIydae WNCIOIb30BaJuCh Z ,///‘ 4

9ECTO MOPHMCTHE W KaBepHO3HO-mopH- .7 PR

creie pasmoctm). Hosddmmument xoppe- o 2V

JAAMAM OPE NOCTPOGHHH ITHX KPUBHIX /9 G AR

COOTBETCTBEHHO cocTaBaan r = (,86; /j % s

0,90; 0,94; 0,55 u 0,75. 0 /// 1<%
Hpusenennsie mop pume. 45 ¢op- 5 L7 A"(jv

MYJIH CBASH MEKIY HOPHCTOCTEIO M

IPOHANAEMOCTHI0 NAPAJLIEIBHO HAIA- ‘

CTOBaHUIO JIJIA PA3JIUIHEIX IOPOT MOI'YT 00,[7/ ar 1 000 1000 kmg

OBITH HCIOJIH30BAHEL TOJBKO JJIg OpH-

GIIKeHHNX OIEHOK, 0CO0eHHO KOT/a
pear mper 00 ompeneTeHANn NpPOHH-
naemoctu k. Tax, amanms dopmyns,
NOJYYeHHOU s HEBOHCKUX OTIIOKe-

Pume. 45. Hoppenanuonnas sasucH-
MOCTH MEKAY HOPHCTOCTHIO H IPO-
HANAGMOCTHI0 TEDPHTEHHHX H Kap-
GOHATHEIX HOPOJ HEKOTOPHX Me-
CTOPORIEHMIA;

1 — Hurono-BepesoBcKoe, yraeHocHHe
meciaHmKH, my= 12,8 -|- 3,66 1z k” =
= (r = 0,94), 2 — Api;aHckoe, yrile-
HOCHHe  IeCYaHHKH, mg = 11,53 -
+4,331gk || r = 0,90); 3 — I'pagesckoe,
pEjoreHHbNe H3BECTHAKM, m, = 11,7 -
+331gk | ¢ = 0,55); ¢ — Tyima-
SMHCKOE, NeBOHCKHe NECYaHHKH, M =
=8,94 - 4,56 1g ky (r=10,8); §—
OCTamKOBAYCKOE, KABEPHO3HQ-IOPHCTHE
rapfoHaTHHe HOPORH, Myno =

,186
= 6,63 kou ;6 — OcrammKormEYCKOe,

mopmeTsie KapGoHaTHEE NOpoAH, m, ==

[¢]
= 6,32 p1?

anit TyiiMasmHCKOTO MecTOpO;KIeRus,
OOKAa3HBaeT, 4YTO IpH OIpeleleHNN
oo Heil IOPHCTOCTH M, IO LPOHHIA-
emoctr kj abCoMOTHAA TOTPENIHOCTH
cocrasager 0,5%, a mpm ompepene-
HEM IpOEANaeMocTH k; WO mopmc-
TOCTH M, — alCOMOTHAS IOTPEIIHOCT
pasHa 300 M[I. OTtHOCETeMPHAA OmmOG-
Ka COOTBETCTBEHHO COCTaBHEIa 2,2 u
24,0% . HamGonsmas crenens morpem-
HOCTH B OOpefieIeHEAX Ky IO m, Ho
CPaBHEHHIO C ompejielenueM m, mo k
00BbACHAETCA TeM, 9TO LOPHCTOCTH OGHTYHO KojebiaeTcs B Goiee Y3REX
opefiesiaX, 96M HPOHUIAeMOCTE.

Hopo6roro THIA KOPPENANUOHEEIE CBABH MEKIY NOPHCTOCTHI | opo-
HENAEMOCTHI0 I 00HapPYIHeHH M JJA APYTHX MeCTODOKIERM, mpu-
YPOUGHHEIX K TepPHTeHHHM X kapGomaTHEIM koimexTopam [67, 89, 90,
195, 223] rpamyaspmoro crpoemns. ITosToMy, xo0Ta Koppemxsmmommas
CBA3L MEKIY HODHCTOCTHI0O M IIPOHHNAEMOCTHI0 HEm3GEeKHO cBH3aHa
C HEKOTOPOI NOTDENIHOCTHI0, BHABJIERNE ee MMeeT ONpPeNeNeHHHH Ipak-
THIECKUI CMBICT, TAaK KaK OHA MOMeT GHTh MCHONB30BAHA IS rpubian-
*WEHHBIX WHXCHEDHEIX DacYeToB, CBASAHHWX ¢ OLEHKOH 3amacoB HedTn
I rasa B 3aJI€Kax, ¢ YCTaHOBIEHHEM 061eMOB BOJH, HATHETaeMoii B pas-
Jm9EKE, coo0matommecsa Mesny coGol mmacTH IPE TOpep:KARWA Ma-
CTOBOTO NaBIeHNA W T. A. BrABnenwe ykasaHHON CBsSW mMeer mpakTh-
GeCKHil CMBICH, €CJAH KepPH, IO KOTODOMY OIpPeHelANHCh IOPHCTOCTH
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U IPOHANAEeMOCTh, IO KOJWTECTBY W KadeCTBY O0BEKTHBHo orofpasKaeT
COOTBETCTBYIOIUe JHUTOJormieckue pasmoctu. Hapymenme atoro yciuo-
BHUA H3-3a HEIOJHOTO BHHOCA KepHA MW W3-3a KOJIUMYECTBEHHOI'O HECOOT-
BEeTCTBUA HPOAaHANW3MPOBAHHOTO KePHA 00BEMHOMY COOTHONIEHWIO JIHTO-
JIOTHYECKHX pPaB3HOCTell HMCKII09aeT BOBMOKHOCTL IOJYYEHHS KOPpeidsa-
OUOHHOH CBA3M MEMAY HOPHCTOCTHI0 W IPOHMIAEMOCTEI0, 00BEKTHBHO
oTpajkalomell [eficTBHTeNIbHOE COOTHONIIEHWE ITHX HapaMeTPOB ILJIAcTa.
K coxanenuno, 910 BechMa BamHOe 00CTOATENHCTBO HE BCEIfa YIHTH-
BAloOT, MONB3YACH PA3PO3HEHHHM KePHOM, OIIiO0YHO 110J1arasich OPH 3TOM
Ha BCEeCHANEe MaTeMaTHIeCKOH CTATHCTHUKH.

OOEHKA OHiiOPOlIHOCTH IJACTA IO HPOHUITAEMOCTH

Onenra ofmOpOAHOCTH INTACTa 10 NPOHHIAEMOCTH aHAJOTHYHA
OI6HKE €ro ONHOPOAHOCTH 10 EeMKOCTH, M3io)keHHOH Bhume. IlosTomy
OTPaHHIMMCH 3JECh JUIIb PacCMOTpeHmeM I'paduKoB H KOd)OHIUEHTOB,
. KOTODHIe GRITH IPEMEHOHH IS OMEeHKA OJHOPOLHOCTH IO HPOHAIAEMOCTH
JeBOHCKOTO 1tacra [l B HEKOTOPHX CKBajkuHAX Ty#MasmacKoro Hedra-

Zﬁ[/r[//lf
1 /5 y/ARNEN

v J Z / ’ v 7 V/

06 YV/ 06 / : /

02 // 02 //

0 62 g% 0§

Thi bk

a8 hjn 0 02 0% 05 08 Infh

Pmc. 46. Tpadmx pas ompere-

JeEMa Kos(PuUnUeRTa OFHOPOX-

HOCTH NPOLYKIMBHOIO IJIacTa

TyAMa3HHCKOTO MECTODOKACHHA
II0 IPOHHNAEMOCTH:

1 —cks. 1607, Kp = 0,795, 2 —

ckB, 1397, K, = 0,769; 3 — CKB.

1282, K= 0,622; 4 — ckB. 1529,
Kk = 0,885

Puc. 47. Tpadmx pmas ompepne-

JeHEEA KO3(PQENEERTa OFHOPOJ-

HOCTE DPOXYKTHBHOTO IJIACTA €

ANEBPOJHETOBHMA ¥ APTHILIRTO-

BHME DAa3HOCTAME L0 IpPOHA-
L4EMOCTH.

1 —ckB. 1607, Kp= 0,346; 2 —
ckB. 1397, K, = 0,655; 3 — oks.
1282, Kj = 0,310; 4 — cks. 1529,

K, = 0,855

HOTO MeCTODOSK/IeHHs, YIIEHOCHHX OTI0KeHUH ADPIaHCKOIO MECTOpO: K-
nerns u puOreHHOro MaccmBa I'DadeBCKOTO MeECTODOKIEHNS.

Ha puc. 46 npusopmaTcs Kpuewe fas TyHMasmHCKOTO MeCTOpOIe-
mna (cks. 1282, 1607, 1397, 1529), a va puc. 47 — aHaJOrMYHEE KPHBEE
JUIA TOrO jKe IIAacTa ¢ YYeTOM AJEBPOJUTOBHX H aPrANIATOBHX LpO-
caoes. B mepsoM ciygae KosddunueRT 0FHOPOSHOCTA N0 NPOHKIIAEMOCTH

oxasaxcs B mpenedax 0,622—0,885 m cocrasmn B cpenmem Kj = 0,74,
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a BO BTOPOM ciyuae coorsercrBerno 0,310—0,855 u K, ~ 0,57. Amaio-
THYHEE ONpefleseHnA KoaddrmmenTta ONHOPOXHOCTH JNA NPOLYKTHBHOM
JacTh YTJIeHOCHHX OTIOKeHui B ckB. 503 Apranckoro Mecroposxmenns

panm: K, = 0,378, a ¢ y4eToM aleBPOIATOBHX M aprAIMTOBEIX pas-

Hocrel K, = 0,173. Ilo -mwmmedi wacTm puUPOreHHHX OTIOMKEHMIT
B ckB. 646 I'paueBckoro mecroposxuenms kosddmmment OXHOPOJTHOCTH
moxydmiacsa paBukM K, = (,155. kg

W3 unpuBememHHX paHHHX BHUAHO, 2000
4970 B OTARYHE OT €MKOCTHOH Xapak- 0503 {
TEPECTUKH ONHOPOLHOCTb IOPOL IO 10972

npormnaemocTn Gomee pasHOOGpasHa 1000
HajKke B Ipefellax ONHOI'O M TOTO IKe
nnacra. Ilpm 9TOM, KaK BHIZHO u3 128z
puc. 48, ¢ yMenbImennemM OHOPONHOCTH
IIacTa 10 NPOHULAEMOCTH CpeIHAA 700
UPOHANAEMOCTs  €r0  BaKOHOMEpPHO
YMEHBIIAETCHA, YAOBAETBOPAA B 00ImeM

BHfe cielylomel Qymnrnun:

— 200
K= akekak, (181) /575
KOHKPeTHOE BHIpajKeHWe KOTOPO# mpm-
90
MEHWUTeJBLHO K puc. 48 uMeer Bup 0 05 K,
K —107e317 %z, (182)  Pme. 48. Tpagmx sapmcmocTa cpen-

. HEB3BEIIEHHONT OIpOHUIaeMOCTA OT
Ecam npumuark, uro xosddumment Kospdrnmenta ommopopmocTH mira-

OJHOPORHOCTH NI POAYKTHBHOIO IJIacTa Hn@p‘gi p‘;‘;ogll(’ggﬂja:g;‘éﬁ-c“a_
K, 3aBuCcHT B OCHOBHOM OT CTPYKTYPH S P
DOPOBHIX KaHAJOB, a KodpPmmuent K,

KpoMe TOr0, 3aBHCHT OT HDPHCYTCTBHS HMHHIX JHTOJOTHYECKHX pas-
HOCTed, TO JHATOJOTHIECKaA OXHOPOAHOCTH OTAENbHO, OYeBHIHO,
MoeT OHTH Halilema m3 BHpamenns K; = 1—K, + K;. B co-
OTBETCTBEM C STHM B 30H€ pacHoxoxkenmss ckB. 1529, 1607, 1282
n 1397 TyliMa3HHCKOTO MECTODOMEHASA KOPPUIMEAT IATOIOTTICCKON
oxHOpPOAROCTH muacta Jl; mo mporunaemocrn cocrapuser Ky = 1—0,74--
+ 0,57 = 0,83, a B ckB. 503 Apramckoro Mecroposuemusa Kj =
= 1—0,378 + 0,173 = 0,795, 1. e. amTosOTMUECKas OFHOPOZHOCTE BO
BTOPOM cly4ae OKasalach Ha 4% MeHbIIe, 9em B IepBOM caydae. Bmecre
¢ TeM UIOIyYeHHHE JAHHHE CBHICTEJIBCTBYIOT O TOM, 9TO OJHOPOXHOCTH
I7IaCTOB 00YCJIOBAABAETCA Mpe /e BCOT0 MX MEKDPOCTPOCHMEM M MUK pO-
HEO/[HOPORHOCTHI0. Mexoas 13 9TOro ONeHKa 0JHOPOTHOCTH KOJIEKTOPOB
OO HOPHCTOCTH, NPOHHNAEMOCTH W PasMePy TOPOBHX KaHAJOB MOJKET
OKa3aThCA BECHMa IOJe3HOH IPH pelleHAW pasiWYHBIX 3ajad, CBASAH-
HEIX ¢ OIpefielleRNeM 3alacoB HeTH W rasa B 3alexaX u HedTeoTnadnm.

U3MEHEHUE DPOHUIIAEMOCTU IIOPOJ C FNIYBAHON 3AJIETAHU A

Peur mmer B famHOM ciygae 06 M3MeHeHMH IPOHEIAEMOCTH LOPOX,
06ycIOBIEHHOM BTOPWYHBIME IPOIECCAaMH, KOTODHE B KaKO#-To Mepe
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CBf3aHH C INTyOMHOH 3axeranums nopox. Kak y:xe oTMeuasocsh, HHETEHCHB-
HOCTH BTOPHYHHX LIPONECCOB W CTENeHL BIMAHAS MX Ha KOJLICKTOPCKHE
CBOMCTBA TECHO CBASAHH € IPABHTANMOHHHIMH CHJIAME BHIIIeJEKA[AX
OTJIOKeHHNH, ¢ MaJeOTHIPOTe0JOTHIECKOH 06CTaHOBKOIM, MUOHepaJorude-
CKHEM COCTaBOM IIOPOJ M COfiepKallmxCA B HUX BOA M T. A. Ilockomsky
IPOHUIAEMOCTS IIOPON 3aBHCHT OT PajHyca MOPOBHX KAaHAJIOB BO BTO-
komg poii cTeleHwm, To BINIHAE HA
50000 Hee BTOPHYHHX IIPOIECCOB
60JIee ONIyTEMO, YeM Ha IO-
L’ PHCTOCTH. JTO XOPOIHO XIOJ-
TBepyKRaeTca HCCIeTOBaHU-
o Pq amum II. A, Rapmosa [36],
ol N . Pe3YALTATH KOTOPHEIX IIpef-
1000 i S S N | 8 *| cTaBieHH rpaduueckKH Ha
puc. 49. O6nbexramm mccie-
mosarmii II. A. Kapuosa
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JeBOHCKOTO BO3pacTa B paii-
2 orme Bouxarorpagckoi o6i1a-
N cta. M3 pme. 49 Bagno, 9o
7 Y OPOHMIAEMOCTL BCEX Hepe-
0 a @ YHCIAEHHEIX JIHTOJOTHIECKHX
N pasHoCTel IMeeT TeHCHI{HIO
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o lr[eJz[eds [0 ls v Is[@]s usMeneHne mHalaomaeTca y

Puc. 49. Tpajx sasMcEMOCTE npommmaemocr METKO3CDHHCTEIX H 0coGen-
/; TepPHT€HHHX HOPOX OT rAyOwHN saneramms H: HO y IOJAMHAKTOBHX Iec-

1, 2 — pnA DeCYaHAKOB MeNKOSepHUCTHX, KBapnesmx; JAHHKOB.
8, 4 — 1A NeCIAHEKOB PA3SHO8EPHUCTHX; &, 6 — AAR Hp]Z[BeI[eHHHe pe3yanrTa-

NeCIaHAKOB HOJNUMAKTOBHX .

TH HCCIAeIOBAHAN HpPeICTaB-

aa0T Goapmoil wmHTEpEC B
TOM OTHOMIEHWY, YTO OHH BEINOJHEHH HPH HEKOTOPHX HPOYHAX DPaB-
HEIX YCIOBHAX, MO3BOJAKMMX CyAHTH O CTEIeHY BJIMSAHAS BTOPHI-
HHIX DPONECCOB HAa NPOHHNAEMOCTH Da3IHYHHIX JHUTOJOrO-TeTporpada-
9eckmx pasmocteii. OmHaKO 5T0 He JMmIaeT WX YaCTHOrO XapaKTepa,
IDOCKOJIBKY OHH OTHOCATCA HCKJIIOYATEIBHO K BONOHOCHHIM TOPOZaM.
Haxr ysxe 0TMe4as0Ch, BTOPHIHHE OPOIECCH B HeQTEra30HACHIEHHEIX
IOpoJax MeHee pe3yIbTATHBHE B CMEICIE BINAHHUA MX HAa eMKOCTEL OYCTOT
H NPOHHNAEMOCTh IOPOJ M3-3a MAJOr0 KOJMIEeCTBA MOrpeGeHHON BOJH
B IOCHNEAHAX H OTCYTCTBHA ee Mmrpamuu. 110aToMy crememp BamaEmSA
BTODHYHHX (SIUreHeTHYeCKAX) NPOIECCOB Ha KOJIEKTOPCKHME CBOHCTBA
TIOpOX 3aBHCHT HE TOJIBKO, a B HEKOTOPHX CIydasAx, HO-BHAAMOMY, He
CTOJNBKO OT IJIyOMHH 3ajIeTaHHHA, CKOJBKO OT IPOROKHTEILHOCTH Te0-
JIOTHIeCKOT0 Nepmofia ¢opmmpoBanmsa HePTAHRX § Ta30BHX 3aje-
sKel,
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B cBere m3m0KeHHHX BHIIE NPEJCTABICHHN 0 BIANAHHUN SHATCHETH-
9EeCKEX ¥ dIHMTeHEeTHISCKHEX IPOIECCOB Ha KOJIIEKTOPCKME CBOIICTBA IO POX
J0THYHO LIPEANON0KATH, YTO YeM paHbIIe cQopMmpoBana HedTAHAS HIH
Ta3oBasd 3ajeHb B KOJJIEKTOpe umocle ero o0pa3oBamus, TeM JIydIne
JTOMMKHE OHTH €ro KOJJIEKTOPCKHE CBOHCTBA, HE3ABHCHMO OT TIyOMHE
samerannsa. CenoBaTeIbHO, MCTOKH ¥ Te0JOTUIECKII BOBpPACT yrieBOmO-
ponoB, ocobGesHO HedTH, B pAfe caydaeB, BO3MOKHO, HMEOT peIIaomee
3HaUYeHHe B KOJJIEKTOPCKHX CBOWCTBAX TOPOA W B opMupoBaHWE Hed-
TAHHX 3aJeKed.

Kagr ussectao [173], mopmcTocTs MATPHOE BEPXHEMEIOBHIX OT/OKE-
mmit gocruraer 20%, a DpPOHMNAaeMOCTH €e HPAKTHYECKH PaBHA HYIIIO.
Ilpu sTOM, IO MMEIOIIEMCH [aHHALM , He()TH B HEH OTCYTCTBYET U COJeP AT~
CfA TOJBKO B IIyCTOTaX BTOPUYHOTO MPOMCXOIKIEHAA — IPEUMYINECTBEHHO
B rpemunax. CiexoBaTeabHo, HAUPANIABAETCSH BEIBOJN, YTO TPENUHE
H 3a00JHAMEAA WX HeTh B BePXHEMEJOBHX OTJOKEHAAX IOABHIACH
B TPETHIHOE BPEMS B OJHWH M3 HEPHOKOB ANBIHACKOTO TOpooGpa3oBaHu:.
BosMosxu0, 1 Bo3pact He)TH B HAX COOTBETCTBYET TPETHIHOMY BpeMeHH.
B mpormBHOM ciayuae HedTL B HPOMHILICHHHX MacmTafax cojepsKa-
mach GBI B IOpPax MaTpPUNH U €€ 3aHaCH B BEDXHEMEIOBHX OTJIOM(eHHAX
6nim O Ha OuH-IBa HOpPARKa Goxbime felicTBaTeabHnx. Ho BemexcrBue
IHMaTeHeTHIECKHNX, a TakKe 9QQEeRTHBHAIX W JUIMTEJILHHX BIHTeHETHIE-
CKUX IPOIMECCOB BEPXHEMENOBHE OTJIOKEHHs, BHAUMO, yKe B Hadale
TPETHIHOTO IIePHORA CTAJIH HEIPOHANAEMEHIME H TIO3TOMY MOTJH CTATh
KOJLIEKTOPAM¥ TOJBKO HOCIEe MOABJEHUS B HAX TPENIWH.

Taxosa Qumdmieckas CTOPOHA PacCMaTPUBAEGMOTO BOIpOCa, KOTOpad,
KOHEYHO, OTHIOZE He OPETEHAYET HA Pa3pelleHHe BOZHAKAIILEX DA 3TOM
HOBHX BOIPOCOB, HE OTHOCSIAXCs K QHM3MKe miacTa. Bakeo B faHHOM
ciyJae TO, 9TO B UpcJe IPOYMX HCCIEN0BAHMH, CBA3AHHKX C OMEHKOM
KOJLJIEKTOPOB 1 HomcKaMu HedTu m rasa, 60a5moe TeopeTAdecKoe | NpakK-
THUIECKOEe SHAYeHWe npmobperaer m3ydeHHWe TeOJOTHIECKOTO BO3pacra
pedtr m uCTOKOB ee mosBienus. Ilockonsky Bospacr medr:m pasmmieH,
TO TPH COOTBETCTBYIOI[HX TEPMONMHAMKIECKHUX YCHOBHAX OHA MOMKET
BCTPEYaTHCA W HA 0YeHb 0OJBMEX IAyOMHAX, Ka)KYIIEXCA B HACTOSIEe
BpeMs HEBepOATHHMH. '



I'masa V
KAPBOHATHOCTD IIOPO[,

OBIIEE HOHATHE O KAPBOHATHOCTH IIOPO[

Iopy xapGoHATHOCTHI0O IOPHEIX HOPOX HOAPABYMEBaeICd CyMMapHOe
cofep;KaEMe B HEX CoJell yroapHOH KmcaoTH: comsl Na,COj;, mortama
K ,CO;, n3sectrara CaCO,, momommra CaCO,-MgCO,, cupepura FeCO4
HT. O

Copmepsxanme 3THX Coxeit B mOPOFaX KouebaeTcs B IMAPOKHX Ipefe-
max. OfEE DOpPONH HENHKOM COCTOAT M3 KapGoHaToR, Apyrme He comep--
AT HX COBCEM IJIH COfep:KaT B HeGOJBIIOM KOJAWIeCTBE B BUE IEMEHTH-
py¥omero MaTepmaia. K mepBoil rpynne B OCHOBHOM OTHOCATCS H3BECT-
HAKH W JOJOMETH, KO BTOPOH — KBapIeBbie MeCYaHWKA MHOTMX HedTA-
HEIX H Ta30BHX MecTopo;xmeEwi. Hampmmep, mccnegoBamms Teppuren-
HHX KOIeKTopoB Hedrm Ammeponckoro m-oBa 9. A. IIposzoposuuem
IIOKAa3aJu, 9T0 cofiep:Kanue KapGoHATOB B HmX cocTapiaeT 9,5—21% no
Macce. AHaJOTHWYHEE WMCCIETOBAHMS aBTOPOM HePTAHHX IEeCYIAHHKOB
MaunroGexa, Tamxans n JlarecTana IOKasalu CopepKaHHe B HUX Kap-
6omaros mo 13%.

BemecTBenHN COCTAB I KOJAYECTBO KapGOHATOB B FOPHHX MOPOKAX
BJAMAIOT Ha MEOTHE BX cBolicTBa. IlosTOMYy ma3yuenme kapGoHATHEX OPOT,
IAA BHACHEHWA YCIOBWIl OCAJKOHAKOINEHWA, OPMEPOBAHAA BTOpPHI-
HHX IIyCTOT B BUJe 0P W KaBepH, JJIA KOPPeIANUA HOPOJ, a TaKKe i
BHOOpa OOTHMAJILHEX YCJIOBHI TePMUIECKOTO B KHCIOTHOTO BO3IEHCTBH I
HA HEX C HeJbI0 YBeIWIeHus IPOHMIaeMocTn mMeer 0oipIIoe sHageHme.

CITOCOBLI OIIPEJEJIEHN A KAPBOHATHOCTH IIOPOJY

Onpenenenme xapGOHATHOCTH TOPHHIX LOPOA M IOYB OCHOBAHO Ha
XPAMAYECKOM DPasloKeHHE B HEX KapOOHATOB W Ha ydeTe yIJEKHCIOTO
rasa, BHEIAIOMErocs Npym ux pasinoxenuu. CBsI3aHHKE ¢ 3THM OIpere-
sneHmeM mopcueTH Benyrcs mo ormomenmio K CaCOj, Tak Kak M3BECTHAK
COCTaBIAET OCHOBHYIO YacTh paccMaTpuBaemux kapGomaToB. [lusa yuera
conep:xanuss CO, mpu ompenelenmn KapOOHATHOCTH LOPOY, CYIECTBYET
TpH cmocofa.

ITeperiit cmoco6 ocHoBa® Ha THTpoBamum pactsopa HCl mpm Bzaumo-
meficTBEM ero ¢ KapGoHaTaMu mO peaKIun

CaC03 + 2HCl = CaClg+ Hzo + COz

Texmnxa oupemedenus KapGoHATHOCTH DO 3TOMY CHoco0y COCTOHT
B cuaenyiomeM. Hapecky uaMexbdeHHOH TOPOAE MaccOil 2 T moMemaioT
B MepHY© Koaby emrocteio 500 cm®, sammBator 50 cm® 0,1 m TuTpoBam-
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moro pactBopa HCl * m pasGasasior go 400 cm® Bopoit. Konby Bmecte
¢ COiep;KMMHEIM HarpeBaloT CHaYaja Ha clabom orme, a saTeM Ha Gouree
CHIBHOM, JIOBONA PacTBOD fo xmmenms. llocae mpexpamenna BRIeICHHS
u3 pacreopa CO, (06sr9m0 9epes 15—20 mun) Koale AAIOT OCTHTL, 3aTEM
ee 3aMOJIHAIT BOXOM [0 MeTKH, B3GAJTHBAIT M AT CONEP:KAMOMY
orcToaThea. 1lo oKOHYAHEE OT-

¢TaEBaHEA 13 KoJ6H oTOmparor '

100 cm® pacrtBOopa, cooTBer- [ 90 712/ TN
creyrlomux 10 cm® mepBoma-
9anpH0 mpubasiaennoro 0,1 m
pacreopa HCI u tatpyor 0,11
pactBopom NaOH B mpmeyr-
CTBHY MHAAKATOpA METHIIOBOIO
OPaHIKEBOTO.

Koaugecrso HCI, wmapac- ,

XO0JI0BaHHOé Ha pa3lO;KeHHe : = = -
KapboHaTOB, BHYHCJIAETCA IO L S
pesyapTaTaM THTPOBAHHA C ¢ 1 18
0,1 m pactBopom NaOH. Ilo g IR AN
pacxony HCl ma pasuoxenue : '
Kap6oOHATOB CyAAT O KoJX@de-
CTBe BHIIEAUBINETOCH YTIEKUC-
JI0TO ra3a, a CJIELOBATeNBHO,
H O cojep:KaHuyM KapOOHATOB
B [aHHOX mOpone B IEPEBOfE
ga CaCOyj.

Bropoii cmocof ompepeme-
HuA KapOOHATHOCTH IOPOX OC-
HOBAH HAa BECOBOM OIpefele-
ama CO,. BasemmBaloT ocra-
TOK TOPOAH, OCBOOOKIEHHEIA
or CO,, manbo cam CO,, KOTO-
pHi#l Aag 3TOT0 YJAABIABAIOT
ClenuajJbHEM DTpAGOPOM C Ha- )

TPOHHO¥ H3BECTHIO. B OGOHX  wpimmas 4 o pomny Oy 2o ToOMOCTaT, 6
CUIy9asx ONpejedeHAA MOTyr & 7. II, 12 @ ;pzﬁﬂxép?glfn—;cffﬁngg?eﬁaygﬁ
HPOBOAUTHCA CyxuM MWJIHA MOR- JRHAp; 15 — KpaH; 18 — pPe3mHOBHE maTpyGox
puM crmocoGom. CymaOCTE OH-

penenenna CO, cyxuM cmocoGoM IO OCTATKy IOPOAH WOCIe Pasioske-
HAS B Heil KapOGOHATOB BAKIIOYAETCH B CIENYIOMEM.

Tlopaesamyo McClIeNOBaHHI0 HABECKY HOpOmH Maccoil 1—2 r mome-
mMaoT B TATEIL I MEMJICHHO HaTpPeBaloT Ha TOpelxe uiIn B Mydeanpoi
IeYn 70 MOCTOAHHONW Macchl. PasHuma MacC HOPOAH [0 H IOCJe mpo-
RaJIMBaHEA NaeT KoamdecTBo BhpenmBmeroca m3 Hee CO,.

s onpemenesns kapGOHATHOCTH WOPOJ, CYXAM cIOCOGOM IpHM B3Be-
musagmn CO, B GapdopoByio JONOUKY mOMeI(AOT HABECKY HCCAefyeMol

[~

3

700
N e N

%

Prc. 50. Hpu6op gua ompenemeHmsa KapGo-
HATHOCTH LOPOX:

* Jlas 9ACTHX PasHOCTel M3BECTHAKOB MOKAO MCIONBL3oBaTh HCl Apyroit xom-
NeATpanyy.
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mopoRer Maccoii 1—2 r u BMecTe ¢ JOZOUKOM BCTABIAAIOT B CTEKJIAHHYIO
TpyOKy ®3 TYTOIIaBKOBOTO CTeKJaa AauHOH 20 CM U JUaMeTpoM OKOJIO
1—1,5 cm. K ogHOMY KOELY 5T0i TPYOKE HpPHCOENUHSIOT TPYOKY ¢ XJI0-
PHMCTHIM KaJbIHEM, a K APYIroMy — ABe TPyOKHm ¢ HATPOHHOU M3BECTEHIO.
Yepes cobpamumii mpmOOp MejleHHO HPOOYCKAlT CTPYK BO3AyXxa,
anmerroro CO,,  NpPHCTYDAIOT XK HOCTENEHHOMY HATDEBAaHUIO TPYOKH
C OO0 10 CHIBHOTO KalleHns; HaTpeBaHme BeAyT [0 TeX H0op, HoKa He
IpeKpaTATCA HaTpeBaHWE TPYGOR ¢ HATPOHHOH M3BECTHIO; MOCIE STOIO
UM JIalOT OXJafuTHCA. 3aTeM 5TH TPyOKU B3BEIMMBAIOT M IO PABHOCTH HX
MAacC 710 HAa9aJa ONKITAa ¥ IOCIE OMHTA CYAAT 0 KOJNIECTEE HOTIOMEHHOTO
natponnoit uasecrerw CO,.

O6a cumocofa ompemenenuss xapGOHATHOCTH TOPOR CYXHM CHOCOGOM
CTPAiaioT TeM HEJOCTATKOM, IT0 OHU HPAMEHIME TOIHKO JJIA aHAIA3a TeX
oOpoJx, KoTopme me comepsxar, kpome CO,, mukakumx APYTHX JEeTydmX
BemecTB. B gacrHOCTH, OHE He MOTYT OBITH HPUMEHEHBI AJIA ONpEIelcHNS
KapOOHATHOCTH KepPHOB, HOCKOJLRKY WpOKajmBamme KepuoB jgo 800—
1000° C MosreT BHI3BaTH yflaldenue u3 Hux He T0abK0 CO,, HO M KaKOTO-T0
KOJRIeCTBa cofepskameiicss B HUX afCOPONUOHHON ¥ KPHCTANIA3AIMAOH-
HOI BOJNHI.

ITHX HEJOCTATKOB JHINEHO OmpefejeEne KapOOHATHOCTH WOPOX
MOKpHM cmocoGom. HapGoHaTHOCTE TMOPOJ MOKPHM €mOCOOOM, Tak. e
KaK H CYXUM, ONpeleasieTcsl [BOAKO: B3BEUIMBAHHEM OCTATKA IOPOJHI
J0 W IOCIEe PasioenwWst B Hell Kap6OHATOB HiIu B3BeITMBAHHEM CAMOTO
CO,.

B meprBoM cayuae B ammapare, COEDPIKAI(eM KHCJIOTY, Pa3MemAloT
mOpOAy Tax, 4ToGH BHadYajle OHA He COIPHKAcalIach ¢ KMCA0TOH. Ammapar
BMECTE € COTEepPKUMEM BSBEIIMBAIOT, IIOCHe Uero NOPOAy M KUCAOTY
coemuusmioT. Ilocae mpexpamenms BH7eJdeHHS YIIAEKHCIOTO Tasa u3
TOPOJIE ammapaT ¢ GONep:KUMHM CHOBa B3BemmBaioT. 1lo passocrm Mace
anmapara ¢ CONEpKUMEIM [0 i IOCJe pasioskeHuda kapboHaTOoB B mopoxe
OTpeNeisiioT KOJMYEeCTBO BHAEAWBINIETOCS N3 Hee YIJEKHCJIOTO Iasa.

Bo BropoMm caydae, T. €. Ipu HEmOCPEJCTBEHHOM B3BeIIUBAHUH yIJe-
KHCJIOTO Ta3a, KapGOHATHOCT: HMODOX OLpeRedsAeTcsa clefylommM o6pa-
somM. B cyxyw xoxby emrocteio 350—400 cm® BsarpyskaroT HaBecKy
mOPOJH, KOTOPYIO 3aTeM BO m30e)KaHUe DPACHBLIEHNA 3aJIHBAIOT HeOOJB-
mEM KOMEYecTBOM Bomsl. Hoaly coeguEAIOT ¢ X0JOAUIbHAKOM [IIA KOH-
JeHcannay NapPOB BOJAH W depe3 XOJOOWIBHOK — C XJOPKaJbIWEeBEMH
TpyOkamMm m TpyOkamm, COfiep;KamuMu HaTpoHHYI m3Becth. CoGpas
anmapaT B YKa3aHHOM HODSAAKe, B KOJOY IIOCTEIIEHHO BBOJAT HEKOTODOe
KOIIMYEcTBO CONsTHOM KucioTh. [0 OxOHYaHENE B3aMMOJENCTBHA IOPOIH
¢ KECIOTOH NPHCTYIAIOT K B3BEIIMBAHUIO TPYOOK ¢ HATPOHHON H3BECTHIO.
Ilo pasmocTE Mace 0 ¥ IIOCJIE Pa3i0sKeHNsA KapOOHATOB B MODPOME CYNAT
0 KOJWYeCTBE BHIENHBIIETOCH W3 Hee YTIACKACIOTO Tasa.

Onmcagabl METOT BECOBOTO OUpeeNeHns YIIEKHCJIOTO ra3a B Kap-
GOHATHHIX TIOPOJAaX MOKDEM CIOCOGOM JIOCTATOUHO TodeH. B oTamume ot
cmocofa THTpOBaHMA 37ech He Tpebyrorcs GonbIime 3aTPaTH BpPeMeHH.
Onmaxo cKasaBEHOe O TOYHOCTH 3TOro cmocofa ompemeneEEA KapboHaT-
HOCTH TODPHHKX LDODPOJI CIIPaBENINBO TOJIBKO B TOM CIyiae, €ClIn B HOPOjax
copepskutea Goanmoe woamgecTBO CO,; mpm MaloM sKe COJEP:HaHEH
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YTIEKHCIIOTO Tasa, KaK, HaIPEMep, MHOTAA 3T0 GHBaeT B TeppHTEHHBIX
mopoxax, sTOT CTI0COG MOMET OKa3aTHCs Hae MeHee TOYHBIM, €M CHO-
¢00, OCHOBAaHHHI Ha THTPOBAHUH.

B oroM ormomemnu Gomxpmmmm mpemMymecTBaMu oGmapgaer TpPeTHH,
00beMHHI, WM TrasoMeTpmdecKuil CcmocoG oIpeneeHHs COXEP;KAHAA
YIIEeKHCAOTO rasa B HOPOAAX, NOAYyIMBIINE BechMa ITHPOKOE Pacmpo-
CTpPAHEHWe IpW MCCIeSOBAHHE IIOYB.

Jlis oupernenenns cofepsKanus YINIEKACIHX cOJeil B mopomax o6mem-
HEIM cnocoGoM cymecrsyer maoro npabopos [3, 44, 147]. K uncay Taxux
opubopoB oTHoCHWTCA, B dYacTHOCTH, npmbop Hmapka, cpaBEETEIBLHO
MUPOKO OpuMeHseMH i npr amaamse xepHOB (pmc. 50). IIpubop cocromr
H3 TepMOCTaTa ¢ KPHINKOH, MUIMHADA, YKPEINJIEHHOTO B KDHINKE IPH
poMomu IpoOKY, GIOpeTHA, BCTABIEHHON B HPOOKy (KOMBIEBOE IPOCTpaH-
CTBO MEKAY OUIMHAPOM u GropeTroit coobmaerca ¢ atmocdepoil), pear-
OUOHHOM KOJOH u cxusaarn. Hmwxanil KoHen nuinagpa IPHCOETHHEACTCH
Pe3UHOBHM IATPYyOKOM K OTBOAY KpaHAa, BCTaBIGHHOTO Ha mpoOKe B TYy-

. G6yc TepmocTata. Bropoit 0TBOJ KpaHA IPH MOMOI(H Pe3mHoBoil TpyOxm
COeINHAETCA C YPABHUTEJIbHON CKRISHKONH. Bloperra mpm momomm pesu-
"HOBOH TpyOKHU COeAWHAETCA CO CTeRAAHHON TpyGro#l, H30THYTOH B BHAE
3MeeBHKa ¥ CIOy;Kamell xonogmapumkoM. Homenm TpyOrm BrBeZeH depes
KPHIIKY mpubopa BBepX u De3HHOBOI TpyOKO#l COEMMHAETCA CO CTEKJIAH-
HOit TpyOKoH#, BcTaBIeHHON Ha Mpo0Ke B peaxknuoHHEyH Koaby. Hoxba
npn oMo npo0km W BTYJIKE BCTABASETCH B KpHIKY. Mecra coemm-
HeHnU TMaTeabHO OGMAa3HBAXOT MEHMIENEeBCKOM 3aMa3KOH.

Bricymennaurit npu 105—107° G go mocrosgR0i Macew 06paseln KepHa
TIFATENHHO PACTEPAOT B CTYIIKE M B3BEIIUBAIOT BMECTe ¢ DPEAKNWOHHOM
roxboil Ha TeXHMUECKHX Becax. B 3aBHCAMOCTH OT cofep:kaHdA KapGo-
HaToB B mopope HaBecky Gepyr 0,5—5 r. B dapdopoBuii Turener Hanm-
BaloT 5—6 cM® comsmonr kumemotsr (1 : 2) u momemaroT B roxby. Hpas
KO0JOK BOKDYT Pe3WHOBOH HMPOOKH THIATENbHO 00MAa3HBAOT MeHIelIees-
CKOM 3aMasKoil.

CriiAHRy 3an0dHAT BOJOM, KOTOpas WOCJIe OTKPHTHA KpaHa 3aHOJ-
HeT QUAMEAD 1 GI0peTKy A0 mocienedl 9epTH I'PalyupoBKM, HOCKE TeTo
KpaH CHOBA IePEeKPHBAIOT. 3aTeM Koj0y HaKIOHAIT, YTOOH NDepelnTh
KHcNoTy m3 TArag B Koxaly. Ilpu coegmeEenmm obpasma ¢ KuCaoTOl BH-
JeNAImANCA YINeKHCAHH ra3 DOCTymaeT IO 3MEeBHKY B OIODeTKy,
BEITECHSA W3 Hee BOIY B KOJABIEBOe mpocrpamcrso. g ycranoBierms
YPOBHEll BOIH B KOJIBIEBOM IPOCTPAHCTBE M B GOpeTHe HA ONMHAKOBOM
BHCOTE CHJISHKY OOYCKAaioT, IOCHIEe IeT0 OTKPHBAKT KPaH U 9aCTh BOJH
W3 LUINEAPA CHOBA HEepPelyCKAaloT B CKAAHKY. Ty ONepanuio HOBTOPSIOT
o Tex IOp, IOKa He MPEKPATHTCH BH/EHCHUE YIIEKUCAOTO rasa H3
mccxenyemoro obpasma. llo pasmocrm oTcueroB yposmeit B G0perke mo
H Iocje IPOBEJeHMs OUBITA ONpefeldanT o0beM (B cM®) BHIeAHBIEToCHd
YIIEeKHCAOro Tasa.

Conepsranne kap6oraTos B mopoge B mepecuere na CaCO,; no maiimen-
BOMYy 06Bemy CO, B mpomenrax ompepmeastor [11] mo dopmyne

VP
K:a.4,4s (183)
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TaG6anna 16
3unavenns P npm pasamuHBIX JABICHAAX K Temmeparypax 1

BapomMeTpAYecKOe JaBJeHOe Pgs MM PT. CT.
Tegrgega-
°G 742 T44,5 747 749 751 758,1 756 758 760 | 762,5 765 767 769 771
" 28 1,778 | 4,784 | 4791 | 4,797 | 1,804 | 1,810 | 1,817 | 1,823 | 1,828 | 4.833 | 1,837 | 1,842 | 1,847 | 1,852
27 1,784 | 1,790 | 1,797 | 1808 | 1,810 | 1,816 | 1823 | 1,829 | 1,834 | 1,839 | 1,843 | 1,848 | 1,853 | 1.858
26 1,791 | 4,797 | 1,803 | 1,809 | 1,816 | 1.822 | 1,829 | 1,835 | 1,840 | 1,845 | 1,848 | 1,854 | 4,859 | 1,864
25 1,797 | 1,803 | 1810 | 1816 | 1,823 | 1,829 | 1,836 | 1,842 | 1,847 | 1,852 | 1,856 | 1,861 | 1.866 | 1871
24 1,803 1,809 1,816 1,822 1,829 1,835 1,842' | 1,848 1,853 1,858 1,862 1,867 1,872 1,877
23 1,809 | 1,815 | 1,822 | 1,828 | 1,835 | 1,841 | 1,848 | 1,854 | 1,859 | 1,866 | 1,368 | 1,873 | 1,878 | 1.883
22 1,815 | 1,821 | 1,828 | 1,834 | 1841 | 1,847 | 1,854 | 1,860 | 1,865 | 1.870 | 1,875 | 1,880 | 1,885 | 1,890
21 1,822 | 1,828 | 1,835 | 1,841 | 1,848 | 1854 | 1,861 | 1,867 | 1872 | 1877 | 1,882 | 1,887 | 1,892 | 1,897
20 1,828 | 1,834 | 1841 | 1,847 | 1.854 | 1860 | 1,867 | 1,873 | 1,878 | 1,883 | 1,888 | 1,893 | 1.898 | 1903
19 1,834 | 1,840 | 1,847 | 1,853 | 1,860 | 1,866 | 1,873 | 1,879 | 1884 | 1889 | 1894 | 1,899 | 1,904 | 1,909
18 1,840 1,846 1,853 1.859 1,866 1,872 1,879 1,885 1,890 1,895 1,900 1,905 1.910 1,915
17 1,846 1,853 1,860 1,866 1,873 1,879 1,886 1,892 1,897 1,902 1,907 1,912 1,917 1,922
16 1,853 | 1,860 | 1,866 | 1,873 { 1,879 | 1,886 | 1,892 | 1,898 | 1903 | 1,908 | 1,913 | 1,918 | 1.923 | 1,928
15 1,859 1.866 1,872 1,879 1,886 1,892 1,899 1,905 1,910 1,915 1,920 1,925 1,930 1,935
14 1865 | 1,872 | 1878 | 1,885 | 1,892 | 1,899 | 1,906 | 1,912 | 1917 | 1,922 | 1,927 | 1,932 | 1,937 | 1,942
13 1,872 1,878 1,885 1,892 1,899 1,906 1,913 1,919 1,924 1,929 1,934 1,939 1,944 1,949
12 1878 | 1.885 | 1892 | 1.899 | 1906 | 1,912 | 1,919 | 1925 | 1930 | 1935 | 1,940 | 1,945 | 1,950 | 4,955
11 1,885 | 1,892 | 1,899 | 1,906 | 1,913 | 1,919 | 1,926 | 1,932 | 1,937 | 1,942 | 1947 | 1952 | 1957 | 1,962
10 1,892 | 1,899 | 1,906 | 1,913 | 1,920 | 1,926 | 4,933 | 1,939 | 1.944 | 1,949 | 1954 | 4,959 | 1,964 | 1,969

! Yyena p Tabanne DOKasHBAlOT mMaccy 1 cu® CO; B N7,



rae K — cogepmanne CaCO, B nopone, % ; V — maitnenrnit 06peM CO,,
cu®; P — macca 1 cm® CO, B MT mpu TemMmepaType m GapoMeTPEIECKOM
MaBIEHAN B MOMEHT OTCYeTa; @& — Macca ucciegyemoro ofpasma mo-
pOZTEL, T.

Jas onpepenenns P moms3yiores Taba. 16, B KoTopoit mpmBomaTCA
ero 3HAYeHHMA UpPH Pa3iNIHHX TeMOepaTypax M (GapoMeTpPHIecKEHX HaB-
NeHusIX.

Hpenmomosxum, 9To Ipy AeHCTBUN COIAHON KHUCIOTH HA IOPOAY, B3A-
TYIO B KoJmdecTse 2 T, u3 mocaexseil Bupeanuaocs 50 cM? CO, m uro Tem-
meparypa BOXH B TepMocTaTe B MoMeHT ompepenenas oGrema CO, B 610-
perxe Omia 20° G, a GapoMerpuueckoe flaBiaerne 753,5 My prT. cr. Torma
corjacuo Tabm. 16 P = 1,860 m cootBercrBenno copep:xamme CaCOj,
B IOpPOJe COCTABHT :

K:%Nio,e%.



TFT'aasa VI
MEXAHNYECKUE CBOMCTBA HOPOJ

OBIIVE NOHATUA O HANPKEHUAX
1 HAOPIKEHHOM COCTOAHHNU

Mexannveckoe HaOpsKeHNe ABIAETCH MePOil BHYTPeHHHX CHJ, OpH-
XONAMAXCA Ha eIMHNNY IJIOMAAM CeUeHUA B Telle, KOTOPHE BOSHUKAIOT
B HEM B pesyJIpTaTe Bo3felicTenA BEemHNX cui. B obmem ciyuae BHyTpeH-
HAe CHJB PacIpeleXdioTCA IO INIOMARK CEeIeHHS HepaBHOMEDHO, HO
ecIm Ha HeH BHIEINTH O49eHbh Manyw muomagky AF = 0, To moxnoe
HATIPSAKEHNE P B TOUKE; 3aKJIKYEeHH0N BHYTPH 5TOH NJIOMa KK, paBEAETCS
OTHONIEHMIO JJeMEHTapHON CcHIB dR K dieMeHTapHOR muomanke dF

dR
===

Beawunna p xapakTepn3yeT WHT€HCUBHOCTH BHYTDPEHHHMX CHI YIpPY-
TOCTH B yKa3aHHOH Touxe Tema. CocTaBAAOMUME SNeMEHTAMH €r0 fB-
IA0TCA HOPMANbHOE (G) M KacaTedsHoe (1) HaIPSUKEANs K WOBePXHOCTH
UNOIA/IKH, CBA3AHHNE MexTy coGoil sEpaskemmem p? = o2 4 2.
HopManpmoe Hanps:kenne BHBHBAET DaCTAMKERNe WM CKaTue Tena,
a KacaTeabHOE — COBHI HJIM Cpe3.

B ofmem ciydZae mamps:KeHMe B TOUKE XapaKTepusyeTcsa ero ciara-
OMAMEA B TPeXMEePHOM mpocTpaHcTBe. Ecam 0k00 9TOH TOUKH BHPE3aTh
H3 Teja OeCKOHEYHO MAJHE Hapaiielenunes ¢ pebpamMu, paBHHMH
dx, dy, dz, T0 Ha TpaHAX 3TOro IapaJiejeNnneja, HOPMaIbHEX K Ha-
OpaBIeHUIO OCeil 0%, 0y M 02, OYIYT HeliCTBOBATH HOPMAJbHEE HaNPAKe-
HNA Oy, Gy W O, ¥ KACATEIbHEE HAUPAMEHHA Tyy, Tezs Tyxs Tyzs Taxs Toye

N3 apaam3a MOMEHTOB BCeX CHJI, MIPMJIOMKEHHBIX K PpaHAM 0eCKOHEUHO
MajoTo mapajiellenuiuesa, HaXOMAWIErocs B COCTOSHUN CTATHYECKOTO
paBHOBeCHS, ClefyeT M3BeCTHHIH W3 CONPOTHBIEHUS MAaTePHAIOB 33aKOH
NapHOCTH HJIM CONPAMKEHHOCTH KAacaTeJbHHX HaNPyKeEHH, COTIACHO
KOTOPOMY Tyy = Tyy; Ty, = Tyyb Typ = T,e. OTO O3HAWAET, UTO TOABKO 6
u3 9 manpseHyuil, neiicTByomux Ha IpaHAx GeCKOHEYHOo MaJoro IapaJ-
Jdejenunena, ABJIAKTCH HE3aBUCHMEIMI.

N3sBecrHo, uTo B 11000i TOUKe HAaDPAKEHHOTO YIDPYTOTO Teja CyIme-
CTBYIOT TPH B3AHMHO DePUEHAWKYJIAPHHX NJIOMANKH, IO KOTOPHM HET
KacaTeIbHHX Haupssxeamit. OfHON m3 Takux IJIOMATOK MOKeT OHTH
TpaHb TeTPadApa B HPAMOYTOJBHHX KOOPAMHATAX, IO KOTOPOil OH BHpe-
3aH W3 wmapaiiexenmmena. HopMmaxpusie HaNOPsSIKeHHs, NPHNOKEHHES
R TaKuM IUIOMAfKaM, Ha3HBAIOTCA [JIABHEIMU HAUDPUKEHHSAMHE (0, O,
7 0,), 4 HAIPABICHNA WX U HNIOCKOCTH NPHIOKEHHS — COOTBETCTBEHHO
rIIaBHEIME OCSMH W [JIaBHEIMHE IJIOCKOCTAME Hampsmkenna. Cymma HOp-
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MAJIBHHX HaOpsAEHHIl IOCTOSHHAa HE38BHCHEMO OT HampPaBIeHHA KOOPHAH-
HAaTHHX OCeif, T. e.

0540+ 0, =01+ 05+ 05,

Kpowme Toro, u3 Teopun yupyroctn u3BeCTHO, 9TO IPH BpaleHAHN ILJIO0-
MaJKH MOJHOe HOPMAaAPHOEe HANDMKEHENe K Hell ONMCHBAaeT IOBePXHOCTD
BIIMICA, HABHBAEMOTO JLIANCOM HampsiKeHHs. GOOTBETCTBYoUIme €ro
DOJyocsaM TIaBHEe HAODPSKEHUS O, > 0y > Oy.

Eciug Mexy TIaBHHME NIOCKOCTAMHA HAUPAKEHHA IPOBECTH IJIO-
CKOCTH, KOTODEIE JeNAT YIIH MeKIY OePBEMHK HOI0JaM, T0O HA IOCIEN-
HOX OyAyT MefiCTBOBATH OFHK KaCATeJbLHHE HANPSIKEHNS, 4 HOPMaJbHHE
Haupsaxennsa OyqyT paBHH HYN0. JTH KacaTelbHbIe HAIPSAMKOHAS Ha3H-
BAKTCA [JIABHKMHA KAaCATEJIHHEIMH HAIPSKEHAAMH U OIPEeNATCH H3
COOTHOHMIEHM#:

Cg—0 0g—O Gy—0
1= 22 3; T = 32 1; Ty= 22 1‘ (184)

Hockoxpry MexaHMYeCKHe HaNPAKEHNA AMEIOT HalPaBIeHAe H, Cle-
I0BaTeJIbHO, ABJAITCA BEKTODaMH, WX HNHOTAA WMEHYIOT BEKTOpPAMH
HAOPAKEHAA.

Ilonatne «HaUpAKEHHOE COCTOMHHE» O3HATAET COCTOAHHE YIPYLOro
PaBHOBeCHs, IPU KOTOPOM NOJ HeficTBHMEeM BHENIHMX CHJ BCe YACTHIH
TBEPAOro Tera OPHUILTA B paBHOBecHe, W fefopMamusa ero HpeKpaTHIach.
Wnaue rosops, OHO IpeACTaBIgEeT COGOH COBMECTHOE JeHCTBEE BCEX
HOPMAJBHHX ¥ KacaTeJIbHHX HaIDSAKEHWH B PaBHOBECHHX YyCIOBHAX.
B coorBeTcTBEEM C 3THM HaNpDA:KEHHOE COCTOAHHEE TBEPIOTO Tella LOCJe
HEKOTODO# jedopManmym MO3KeT OHTH IPOCTPAHCTBEHHHIM, ILIOCKHUM X
OTHOOCHEIM ¥ MOJKET OIHACHBATHCSI COOTBETCTBYIOINUM TEH30POM HaIpA-
sxenusi. TeH30pOM HAUDPHKERHs, KCTATH CKa3aTh, OMUCHBAETCH W IHApPO-
CTaTHIECKOE NaBIeHWE B BUAC €MUHAMYHOTO TeH30pa. TakoBa B OCHOBHOM
CYMEOCTh HAIPS:KEHUN ¥ HaOPSKEHHOTO COCTOSHWSA B MEXAHHKE TBEP-
OOTO Tena.

Yopasie mopojisr B NDUPOAHKX YCIOBUAX HAXOMATCH B €JIOKHOM Hall-
PAKEHHOM COCTOSTHMH, KOTOPOe MePUOLNYECKH HAaPYLIaeTcs i cHoBa gop-
MNUpYyeTcs B pe3yabTaTe H3MeHeHnHl 0CaJOIHOT0 HOKPOBA, TEKTOHMIECKUX
H JAPYrEx TayOuHHHX HPONECCOB. JTH HAPYIIEHHsA MOTYT OHTL TaKiKe
CBA3aHKE C NPOBOAKOIl TOPHHEX BHPa0OTOK, C W3BIEUCHNEM IIOJE3HEIX
HACKOIaeMBbIX HA HOOBEPXHOCTH, ¢ OCYImMECTBIEHAECM B3PHBHEX, TepMHUe-
CKHX u Apyrux BmuoB pabor. MacmraGel HapyDleHH# HaTpPAKeHHOTO
COCTOSHASA TOPHHIX IIOPOJA DO YKasaHHHM IPWUYWHAM, pasymeercs, pas-
JINYHE; B OAHUX CIydYasX OHM HOCAT pera0HAJBHHEYT XapakTep, B APYrax —
noxanpasit. [Ipu prom oHuM Tecno cBa3amml ¢ (QUBMIECKEMY CBOHCTBAMHU
TOPHHEIX TOPOJ, B ToM 4mciae m ¢ mexammieckmmn. Ilostomy umrepec
K MEXaHWYECKUM CBOWCTBAM FOPHEIX IOPOJ Upu pa3paborlxe MOJIE3HEIX
HCKONaeMHKX I HPOBOAKE TODHHX BHPAOOTOK HPOZOJKaeT yBeamin-
BaThCA,
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OBIUE NPENCTABJIEHUA OB YOPYION NE®OPMAITHH

Har m3sectno, Aedopmanmms — 5T0 uaMeHeHume oObema uiam dopMu
Tejia moj JAeficTBmeM BHeUTHMX CHi 0e3 m3meHenns Macce. Jledopmamms
H CKOPOCTH HedopMalup, KaK W HAOPAKEHHOe COCTOAHME Tela, OMUCEHL-
BAaIOTCH COOTBETCTBYIIIUMH TEH30DHHMHU YDPAaBHEHUAMH, HMEHYEMBIMH
COOTBETCTBEHHO TeH30poM jedopMannu W TeH30POM CKopocTm Aedopma-
mau. Kasnauil 3 9TEX TeH30POB B TOUKE MPUIIOKEHHAS CHII MOKET ORITH
PAa3IOKEH HA COCTABHHE YaCTH: Ha dacCTh, ONMCHBAOMY O0GBEMHYIO
gedopmannio, m HA IaCTh, ONACHBAIIYI0 waMenenne dopmu Tema |188,
-212]. Tax, Temzop gedopmamum MOkeT GHTH Pa3JI0KEH COOTBETCTBEHHO
Ha TEeH30D IJNABHHX HaOpMKeHni (eIMHAYHEHIA TeH30D) ¥ Ha AEBHATOD
HAUDSKEeHAs, XapakTepusywomuil casuT m m3MeHenme (QOPMHEL Teja.

Tnasunie Bugn fedopManiu CIELYIONIAe: PACTAKEHRE, C;KATHE, COBHT,
Kpyderne, usru6. Jledopmanusa Tema oGHYIHO MPOROMKAETCA KO TeX IOP,
IOKa He HACTYOAT PaBHOBECHMEe BO BCEX €r0 TOUKAX MEKIY BHEOIHAMA
¥ BHYTPEHHEUMHE cuiaMa. Ecix mocile NpekpamesEus efiCTBHS BHCIIHAX
cui geopmamuA UCHE3a€T M TEJIO0 NPHHEUMAET CBOX HEePBOHATANLHYIO
dopmy, TO Tarkam Hepopmamuma HasmBaercs ynpyroi. Ilpm yaopyroi
zeopMannm felicTByOmue HA TeJO BHEIIHHE CHJIE HEe IPEBOCXONAT
H3BECTHOTO Hpefesia, Ha3KBAaeMOTO IpeleIoM YIPYTOCTH, 32 KOTODHM
NOABAAKTICA oOcralomuecs unamenenms ero d¢opmer. CrxegoBareanno,
yupyrasa pepopmMamus ecTsr UYacTHHE ciaydail jedopMammu, KOTOPYIO
MOTYT HCOHTHBATL TBePAHE HIM KBA3HTBEpP/IHIE TEJA.

Coraacno sarxorny I'yka oTHOCHTenbHAA Hedopmanma Texa (omomenne
TIpHpAIEeHns TOro MM WHOTO pasMepa Tella K IepBOHAYaJbHOH €ro Bean-
4YWHE) € B npefiedaX YOPYIMX M3MEHEHAH IPAMO NMPONODIHOHAILHA Ha-
IPS/KEHNI0 0 B 00paTHO IpomopmHoHAJhHA KO3)PEOAeHTy YHPYrocTH
E, nasmBacmomy Taxme Moxyiem IOmra, T. e.

e=—2 (185)

B cBasm ¢ Tem, 9T0 xapaxTep AedopManua Tela CBsA3aH C HALNpaBie-
HHeM HANPAKEHNs, OTHONICHHe NONePEeYHOH fedOopMANud CYHeHHs M
pacmupeHnsa (€,) K HPOROJIBHON AedopManue YINUHOHAA HIHA CiRATHA
(e;) BasmBaerca rodpdmmumentom Ilyaccoma (v).

V=t =2 F (186)

Ecan tpu riaBHEX B3aNMHO NIEPOEHANKYJIADHHX HAUPMKEHUA
PaBHH MeKIy coGoif, To medopMalua B HaIpaBJIeHHH KajKAOI0 W3 ITHX
Hanpsukenuit cormacgo (185) pasma

o o o
F—2v5 =5 (1—2v). (187)

OTclona ciaexyer, IT0 BCECTOPOHHE JeHCTBYIOIEe KaBJIeHNEe H3MEHAET
enquHUIly ofbeMa Tejla Ha BeJIHIUHY

e=57 =32 (1—2v) (188)
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n KoadpunmenT o6peMHOTO cIRATHA f o pasen
3
Bo=—5-(1—2v). (189)

Beanunna 1/g, masmBaercs Mopyliem ob0bemHO# ympyrocru (K).

Tarum o6pasom, sHaa mogyns I0ura u kosdpunuenr [Iyaccona, xoTo-
pHIe OIpeiesIAI0TCA OMBITHEM IyTeM Ha CHeMUAalbHEX Opuéopax u Mamlu-
Hax, mo gopmyie (189) moskHO HalTm KOdpPuMuUEnRT cruMaemocTH (B o)
H MOAYIb 06BbeMHOM ympyrocru (K) K000ro yopyroro Tejia, B ToM IHCIE
¥ YOPHHIX DOPOJ.

YOPYT'HE NOCIENCTBHA U 3AJEPHKKA YIIPYT'OCTH

Har yme orMeualoch, HapymIeHUe IPONOPLHOHANLHOCTH MEXAY ©
il g IPORCXOAUT HECKOILKO PAHbIIe, JeM HapYHIeHHe Ipejelia YIPYFOCTH.
JT0 03HaYaeT, 9TO YOyIWe W3MEHEHMWs Tela BKIIOYAOT KaK OCTATOYHHE,
Tak u ynpyrwme paedpopmanmmu. Ilpu stom ympyrue medopMamum [ame
B HJEAJBHOM CJaydae IPOTEKalOT BO BpPEMEeHH, a HE MIHOBEHHO. Ecuan
£1 — OCTaTOYHHe JeopMaIuy, a g, — YUpPyrue gedopManum, TO

& =8+ &,.

Ilpu cHsruu Harpysku yupyrse pedopManum g, HCIE3al0T IOUTH
Cpasy W TeJ0 YaCTHYHO BOCCTAHABIHMBAET CBOIO MEPBOHATANBHYIO GopMy,
a pedopManud g1 MCUL3AIOT TOJBKO CO BpeMeHeM, KOTOpoe MOKeT OHThb
ogenb gnuTenbHEM. [Jomo6noe aBaenne HalII0aeTCA HE TOJIBKO BO BpeMs
COTHOEIXa» Tela OT HarpysKH, HO M UPHU OPOHOJIKAUTOIHHOM JIeHCTBHH Ha-
I'Py3KH Ha Hejepopmmposamuoe Tedo. [locrenennoe yorBanue fedgopma-
OHA TIOCTHe NPEeKPaNleHnsa MeHACTBHA HATPY3KM HABHIBAETCA YHODPYTEM
nocliefieicTBHeM, KoTopoe ommcuBaerca [213] caepyrome# ¢dopmyoii:

-Ey
e=gpe * O ‘ (190)

r7e £, — AedopMaANUA Tella B MOMEHT CHATHA HArpysku; & — faedopma-
O¥HE Tejda 1o ucreyeHud Bpemenw f; K — monens IOHra; A — BA3KOCTH
TBEPHOro Tela IPH C/RATHA MW PACTSKOHHAM, DPeACTaBIAmAs coboit
mo Tpoyrony [213] oTHOmMEHWe HAUPAMKEHNA ¢ K CKOPOCTH VAJINHEHHHA
WIN CKATHA TeNa d;; € — OCHOBAHWME HATYPAIHHOTO Jorapudma.

YreeandeHnne gedopManuy TeJa BO BPEMEHH IOJ JefcTBHEM MOCTOSH-
HOH HAIPY3KHM HABHIBAIOT 3a[eP/KKOH yHpPyrocTH, KOTOpas ONMCHBAGTCH
$opmyaoit

E
8=%(1——e__7‘— ’), (191)

rge ¢ — HOPMaJIbHOe HAIPAKeHUe.

B dopmynax (190) u (191) orHomenwe A/E mMeeT PasMepHOCTH Bpe-
MEHW W HA3HBABTCA BPeMeHEM 32NasIHBaHHg. AHAJIOTHIHEE (OPMYJIEH
MOMKHO HANMCATH M HJIA YHCTOTO CABMIa, 3aMeHHB HOPMAJbHOEe HANPs-
JKeHHe O Ha KacaTembHoe Hampamkenme, Moayip IOura E Ha Mopyns
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cupura G, pepopManuio pacTAyReHUId — CIRATHA § HA IPajiHeHT cMele-
HHA g, U A HA y — BA3BKOCTH TeJa Ipu CIBUTE.

Uz ¢opmyxn (190) u (191) caexyer, 9ro modHasa obpaTuMocTh Aedop-
Manuu Hacrynur upu £ = 0, T. e. mpu ¢ = ©o0, KaK M pPaBHOBECHAH
pedopmanus mo dopmyrae (191) mpm ¢ = co. CaemoBaTenbrHO, TEOPETH-
YeCKM HAUPKEHHOE COCTOSHNE TOPHEIX HOPOJ BCerjla HepPaBHOBECHO
U OHO, HO-BYNMOMY, BpPeMg OT BPEMEHH M NPHBONMT K IOMBIKKAM
3eMHOH Kopwel. OfHAKO 3T0 HE JCKIKTaeT BO3MOKHOCTH PACCMATPHBATH
HAUDsDPKEHHOE COCTOSH{Ee TODPHHIX IOPOJ IPH pEmIeHMH HeKOTOPHIX
33J(aY KaK CMEHY CTAIHOHADHBIX COCTOAHUI, MIH YCIOBHO DABHOBECHOE.
Yupyrue safep:sru i mocimejeiicTBusa o6m4Ho GoJiee KPATKOBPEMEHHH;
HHOTAAa OHN HAONIORAIOTCH B Te9eHHE HECKOABKHX IHeH M MecCsIeB
# Gosee, pefKo B TedeHne HeCKOMbKuX jer. C mono0HAIM HPOABICHIEM
YOPYIUX IoC/efeHCTBUM M 3ajiepiKeK HPHUXOUTCH CTAXKHBATHCSI B MPO-
necce paspaborky HedTAHHEX ¥ rasoBHIX 3ajdesell H B mpolecce THIPO-
DUHAMHNYIECKIX JCCIEeJOBAHUNA CKBAKNH, OCO0EHHO B TPENIHHOBATHX
KoyserTopax [174].

B 510M OTHOWEHHN HHTEPECHH TI'HAPOIUHAMNOUECKIE HNCCIEXOBAHIIS
ckBaxkud U. M. MarBeeBa [178] mo meTongy mpoGuHKX oTKadexk Ha Maaro-
Gex-BosHeceHcKOM He(TAHOM MECTOPOIKAEHNY, NPUYPOUSHHOM K BEPX-
HEMeJOBHM OTIOKeHusM. HcciaeoBanng NIPOBOAUINCH HPH IPAMOM
u o6paTHOM X0fe, T. €. HATMHAA ¢ MAJEX OTOOPOB JKUAKOCTH H3 CKBA-
HH U KoHYasa Goasuimmu ¥ oGparHo. Bo Bcex ciaydasx npu obparHOM
Xo0Jle MHANKATOPHEE KPUBHE M COOTBETCTBEHHO KO3(QPHIIMEHTH HPOLYK-
TUBHOCTH CKBa;KIH BCJIEJCTBYE YIPYIUX IMOoCHeecTBIE oKazaIuch HIKe,
ueM TP OPsAMOM Xofe. IIpakTugecku mcuesHOBeHHe YOPYIHuX HocTefeii-
CTBMI B »THX HCCIeTOBAHMZX Ha crBajkude 160-> mpousommao wepes
2,5 Mec.

Ounucannoe asiaenne WM. M. MarBeeB paccMaTpuBaeT Kak pesyJabraT
ocratogsux pedopmanuit. Ho ocrarounsie medopMamyry, ¢Tporo roBopsH,
IPeAIONaTaloT DOMHYI0 HeoOPAaTHMOCTL YOPYTOro HpOoLeccd, ITOITOMY
IpaBUiIbHee ero paccMarpuBarth, ciexys M. C. Ilogonbcromy, kak yupy-
THe mociefefcTBHsA. JT0 ABJIeHYe MHTePECHO B TOM OTHOUIGHHH, 9TO OHO
MOJKeT CIY;RHUTH XapaKTePUCTHKOA BA3KOCTHOI'O, CaAMOCTOHTEILHOTO
mepeMelIeHMA YacTuUll B IOPoJe LOj jelicTBEeM BHYTDEHHEIO 3amaca
YOpYroil sHepruH H MOJEKYJIADHEIX CHJ IOCHe CHATHS BHEIIHeH HAa-
TPYSKNH M HapyNIeHHs YCIOBHO PABHOBECHOIO COCTOAHHA. Pacuers
H. M. Marseera mokasanim, 970 KODPOHIMEHT CHAMAEMOCTH TPEOIUH
B Ipolecce YOPYyrux moclefeificTBuil Ho9TH HA HEJHI LOPAJOK MeHbBIIE,
YeM IpH KOHEIHHX CTAINOHAPHHIX COCTOAHHAX.

Taxmm obpaszoM, ynpyrue pedopmarinu aroboro rejaa I'yra mo croeit
IpHUpofie — HEYCTAHOBHBHIMMCA IPOIECC, KOTOPHHE TOJNBKO IPHU YCJIOBHO
PaBHOBECHOM COCTOSHHUH CTPOTO ciaenyeT sakony I'yka. Wanmu caosamu,
medopmanus ¢ 7Tena I'yka DpsaMo DpPOmOPIMOHANBHA HANPAMEHHIO ©
TOTfA, KOIZA OHO NOCTHUINIO YCJIOBHO PaBHOBECHOTO COCTOAHHA. B He-
PABHOBECHHIX YCJOBMAX 5Ta NPONOPIHOHAJIBHOCTh OTCYTCTBYeT H IIO-
9TOMY He JOJKHA IPUNUCHBATHCA KakuM-aIu00 MHHM CBOMCIBaM Tela,
He CBA3AHHHIM € YUDYTHMMU 33/leD/KKaMu ¥ HocleecTBIAMMA,

Nz popmynst (190) Bummo, uro mpu g =g, Bpema ¢ = 0, Tar Kakr
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5TO COOTBETCTBYET MOMEHTY CHATHA BHeWIHeH Harpysku. Ilpm {40
BCEeIJa HEPABEHCTBO g < &4, MOITOMY i HAXOMKIEHUs BA3KOCTH TBEP-
JIOTO TeXa A WM BpeMeHEU 3anasimBamua A/E MOMKHO HOJIb30BATHCA
TaKUM BPeMeHeM {, IPH KOTOPOM M3MeHEHUe OTHOIIEHNA /g B Ipeflesiax
yupyrux gegopmanuit cTaHOBATC HUITOKHO MaIEIM. Us dopmyn (185)—
(191) Bugno, 4ro ¢ yBeamuexHneMm Mopyiasa I0mra £ m Moxyas cusura G
ZedopMamua Ted U BpeMA ee 0fpaTEMOCTH ¢ OPH OPOYHX PABHHIX YCAO0-
BUAX YMEHBIIAWTCA.

OBINHE MOHATHUA O HJACTUYECKOU TEGOPMAITNNA

BemecTBo, mpeie 4eM NOJHOCTBI0 PaspPyMIUTLCA HOJ fAefCTBHEM
BHeITHe#l HAarpysKM, IO AOCTIKEHHI0 Ipejella YIPYTOCTH, HAYXHAET
HeoOparuMo JefOpPMHPOBATHCH, WIH «Tedby, BCIENCTBHE IOCTEHEHHOIO
PaspyImeHUA CBI3M MEKIY COCTABIAIMUME ero gacrumamu., IIpm srom
B HJANHHOM CiIydae Ipollecc Heofpatumoir aedopMaituy IPOMCXOMUT
IpH HEW3MEHHON HATPY3Ke, T.e., KaKk yiKe YIOMUHATOCH, QYHKITHI
O = f(g) B IPAMOYIOJBHEIX KOOPAUHATAX H300paKAGTCA NPAMOIH,
napajienpHoi ocu abenucce. Taxue Tesa, B oraudue or el ['yra u Keias-
BUHA, B TEOPETHISCKUX WCCIeOBAaHWAX HasuBaoT Tenamu Ceun-Bemama.
CemoBare bHO, KOIJA HAUPsIKEHUA JOCTHTAIOT Ipefiea YIPYTOCTH HIU
npenena texkydecru, Teio I'yka mepexogur B Teno Ces-Bemama.

Xpynkme TeJa IPH HEKOTOPOM HAUDsUKEHNYW pPaspyuIaloTcsd; dTO0 Ha-
IpssKeHne HA3KHBAeTCA PaspymMaoinM HanpssReAneM. fIBlenne, oxBarH-
Bawliee HIACTAYECKOE TeIeHNe U PaspyIleHNe, HA3EBAETCS IPOTHOCTHIO,
T. €. HAYAJ0 IJTACTHIECKOIO TEICHWA Teia ABIAETCA OJHOBPEMEHHO
W IpejesioM ero HPOYHOCTH. B COOTBETCTBUM € DTHM B HIEANLHOM CIy4ae
cexo I'yka obramaer yOopyrocroio u npodHocTbio, a teio Cen-Bemana —
yOpyrocrslo M ItacTudaoctsio. O HAKO 9TO COPABEINBO TOIBKO AIA
A6COMOTHO YUPYTHX ¥ a0COMIOTHO NAACTHIHHX Tell. B meiictBurepHOCTH
InacTudecKas JgedopMamist IpoTeKaeT 4acT0 COBMECTHO C YODPYTO# uind
¢ BAskuMu fAedopManmmamu. B cBasm ¢ »>THM 3a IpepelroM YIpYTroCTH
yopyro-miactTudeckas JedopMaljus OIMCHBAETCA QYHEIUeH o = f (¢),
OTINIHON OT mpaMoi, mapannensHoi ocu abemuce. Ilpu sTom s mHuO-
TUxX TBEPHHX TOPHHX wopop xedopMmamus BO BpeMeRM HeGearpaHudHa
¥ CTpeMHTCA K HEKOTOpoH mpefeabHOI Belmymue. TaxmMm o6paszon,
B paAfle ciydaeB NOBeJeHHe TODPHHX IOPOJ MOJ HAIPY3KOM MOKeT npep-
€TaBIATH, €00010 KoMmOumamuio mosemeHua Tea I'yra m Cem-Bemana.

Hapsany ¢ stum Bosmokua womburamua Tena Cen-Benana co cpemoit
Herorona, jiia KoTopol XapakTepHAa NpAMAs 3aBUCHMOCTH I'DAJHEHTA
CMeIeHus OT KacaTeabHoro Hanpsasxennd. Iogo6Hse KoMOmHEATUY 0Gpa-
BYIOT TaKk HA3HBaeMHe Tesia BHHIraMa, K KOTOPHM, B JaCTHOCTH, OTHO-
‘CATCA TIMHUCTHIE PACTBOPH ¥ momoOHHE MM BemectBa. Jiia Takux Tex
PeoOrn4ecKoe ypaBHeHWEe HMEeT BHUJ:

T =T+ MNya¥s (192)

Ile T — HAOpsIKeHWE CcABUTA, T, — KacaredbHoe (TAHTEHIHAABHOE)
HaNpAMeHNe, COOTBETCTBYOI[ee IPENENY TeKYUeCcTH; 1), — MIACTHIe-
«CKasA BA3KOCTDH; 7 — TPAJMEHT CKOPOCTH,
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B HPAMOYTONLHBIX KOOPAMHATAX } = f (v) msobGparaerca mpamoit,
OTCeKaomeid Ha ocu aGCmuCC OTPEe3oK, PABHHIM ILpelely CABHTA Ty..

Kax wusBecrHo, dopmyna (192) mmporo mcmodsayerca B ucciegoBa-
HUAX TJIAMHECTHX pPACTBOPOB.

Hexoropoe momoGue BASKOTO TedeHwus HAOMIONAETCA M Y TOPHHX
1I0POJ, HAIPUMEP Y IVIMH, KOTOPHE BO M30eKaHwWe OTOKIeCTBICHHSI NX
¢ miacrauHoil cpemoit Cen-Bemana ormocsar [269] ® Tenam Maxcremaa.
Teno MarcBennra xXapaxkTepuayercs, BO-IIePBHIX, TeM, 9TO B IPOHECCe
JiefopMan Ul DOJHOCTHI0 M3MEHSIOTCA €ro CTPYKTYpRa, INIOTHOCTD W HO-
pucroctb. Bo-BTODHX, fedopManusa UpH HeM3MEHHOM HAarpysKe DPOAOJN-
saeTcs BechMa foAro. Taxkum o0pasoM, MeXAY DIACTHYIECKIM TEUSHUEM:
tena Cen-BeHaHa u BsskmM TedeHuem Tena MaxcBellra HMeeTca pPas-
auque. '

Ho caoxnBocTs mOBOfeHNA PeaIbHBIX MAaTEPHANOB COCTOUT HE TOABKO:
B n3noReEHOM. Habmopennsa 3a moBegenneM IleMeHTa, 66TOHA M JKeIe30-
Gerora [213] moxasanm, 9T0 TOIBKO IOJHOCTHIO HeoOpaTnMasa medopma--
IusA YBeJHMIWBAETCS ¢ YBeIWICHNEM NPONOKUTEISHOCTH JeHCTBUA
BHeNIHe# Barpysxu. Ecin yrasaHHyIo 0CcTaTo9HYO fedopManuio ¢, B BUfe-
QYHKIAM BpeMeHY [ HKCTPANOIUPOBATEL B MPAMOYTONBHEIX KOOPAAHATAX
70 MOMeHTa £, TO Ha OCH ODAUWHAT MOJYIUM OTPE3OK g, o — OCTATOYHYIO-
JedopManumio Tesla B HATAJILHHI MOMEHT ¥ HMEePeMEHHYI0 BO BDEMEHH g,
PABHYIO

En=8,—¢

- (193)-

Benmuuna g, HasmBaercsa modsydectbio. Ilosnsydecrs o6ycioBiaeHa
HU3MeHEHTEM KPHCTANINISCKOH pelieTky B Tene I'yKa W 3am0IHEHNEM IOD
U APYTEX HycroT maTepmaiom B Tene Kenapsufia moj meficTBieM BHeIIHel
"arpysku. CiefoBaTelbHO, MIACTHIECKOE TeUeHUE IPeJCTaBIAST co6oi
JWINH OSHO U3 BUOB TEUCHHH, Ha6mop;a10nmxca B Tellax I0j] JieficTBHEM
BHeIIIHE/ HArPY3KH.

OTJIHYUE TOPHBIX IOPO]
OT UJEAJBHOIO TBEPAOI'O TEJIA

NaBecTHO, 9TO OfHH TOPHBIE TOPOIH HMEIOT KPHCTATINYECKOe CIPOe-
HEE, APYrHe IPeACTaBIAT cO00H COBOKYNHOCTb OGJIOMOYHEIX MaTepua--
JIOB ¢ PasiiNUHELIMH JHTOJOTO-UETPOrpaduIecKnMY XapaKTePHUCTHKAMIL.
B cooTsercTBUE ¢ 9THM OJHU W3 HUX 00Iafal0T IOPHCTOCTHIO, APYyrue —
IOPHCTOCTHI0 ¥ TPEH{HHOBATOCTHI0, TPEThH —— HOPHCTOCTHIO, TPEINHOBA~-
TOCTBIO M KABEPHOZHOCTHIO, YeTBEpPTHE NYCTOT BOOONIE He HMEIOT HJII
UMEIOT B HWYTOJKHO MAaJIOM KojmdectBe. I109TOMY B OCHOBHO# Macce:
TODHHE HOPOXH He 00IafaloT MAeHTWIHHIMHI CBOMCTBAMH B KaMAOK
HCCIeyeMoii TOYKe, KAK 9TO XapaKTepHO JIA CIUIONIHHX OXHOPOJHEIX
TEJI. _

Oco6eHHOCTh MX COCTOUT TaKKe B TOM, ITO OHEM MOryT AedopMHUpPO-
BaThCA B OAHUX CIYdYasX TOABKO B pesyabTaTe u3MeHeHHs o6beMa mycToT,
B JIDYTHX — B pegylbTaTe M3MeHeHHA o0beMa IYCTOT M OJHOBPEMeHHO
InBEeAHEHX pasmepoB. [ledopmanua sxe tena I'yka orpaHnanBaeTca nsMe-
HEHHSAMH TOJIBKO JHWHENHBIX pasmepoB. Tarum o6paszoMm, MeRAY TexaMu
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T'yxa u KexapBuna, B TOM 4HCle M TOPHKIME IOPOJaMu, MMEETCHA CYIMIecT-

- BeHHO® Dasimime. Opsako »TO0 pazimude, KaK NOKAa3HBaeT AHAJIH3
OCHOBHHIX CBoOZcTB ropEHX mopox [220], He mpemarcTByer MCIOIL30BA-
HUI METOOR TeOPHH YIPYTOCTM M IJIACTHYHOCTH JJIA DPelieHMI 3a7ad,
OTHOCAMUXCA K MeXaHWKe TOPHHX mopof. Illpm meomsmux mampssxe-
BHAX, JedopMamuAX M AINTeNbHOCTH HPOJIecca BCe TOPHEBIE II0POJHL
BeAyT ces Rak ympyrue Teia m caexyior sarouy I'yra. CiemosarennHo,
B 9TOM cjlydae BHOOJHe HIPUMeHUMH coorHomeHms (185)—(189). Iaa
OLeHKY BeJINUMH, BXOAAMUX B STH COOTHOIEHUH, HEOO0XOIUMO JHIIbH
HACIOJB30BaHME B JaOOPATOPHHX HCCAEGIOBAHUAX o00pA3NOB TOPHHX
IOPOJ HNOCTATOYHO GOJBIIOr0 pasMepa, MO3BONANIEe PACCMATPUBATDH
HX KaR OJHOPONHEE Texa.

Beaepcreue pasanTHOTO c'rpoemm FOPHEIe TOPOASL MMEIOT PAgImIHEe
YyOpYrocTh M HPOYHOCTH, PA3IHIHEE YIPYTIHe H0CIefeicTBAA 1 3aJe /KKK
yupyrocra. llocnenane ocoGenno mpucymu cpexe KenpBuaa, K KOTOPOi,
KaK YIOMHHAJIOCH, OTHOCATCA ¥ TOPHEI® TOPOJEL, 00Nafalomae MOPHC-
TOCTHI0, KABEPHOZHOCTHI0 M TPEIIHMHOBATOCTHIO. J[JIa KpemKo choeMeHTH-
POBAHHEX W HeTPeIIMHOBATHIX IIOPOJi XapaKkTepHa 0ojiee BEICOKAasA HPOd-
HOCTH, B TOM 9HCJe ¥ NPOYHOCTh Ha cABAr. HauMeHBITaA IIPOYHOCTH HA
CABUI ¥ IJIACTWIHKE CBOHCTEA OGHMYHO OPACYMU CIA0OCHEMEeHTHPOBAH-
HEIM OeCYAHMKAM, IeCKaM, OOJOMOUHHIM W IIACTAYHEIM rimmam. ILo-
9TOMY B DTUX HOPOJaX WHOTAAa HabGmogaercsa obpymenme mpusabofabix
80H CKBAKWH, W, KaK CIEJCTBNE HTOT0, CMATHE® HIKHEH 9acTH HKCIIYa-
TAMUOHHKX KOJOHH, 00Pa30BaHMe MeCIAHHX NPOOOK B IPOIECCe SKCIIY-
arammn, o0BAJH CTEHOK CKBA)KMH B Wpomecce OYpeHHA W JOBHIBHEIX
pabor.

HKar moxazara mpaxkTWKa, WHTeHCHBHOCTH IePEYWCICGHHHX pa3pymie-
HU# CYMeCTBEHHO 3aBUCHT OT COCTOAHWS W YCJIOBWH 3ajJeraHWA MOPOL,
A TaKMKe OT CBOMCTB ;KuUEKocTeH B cKBasKuHe. OODYIIeHUSA CTEHOK CKBAa-
JKUH YCHIMBAIOTCA, KOTHA HMOPOMAL] MePEeMATH ¥ 3aJ]eralnT moyx GoabmuM
YIIOM K TOPU30OHTAJNbHOK NOBEPXHOCTH. JTOMY JKe CHOCOOCTBYeT pasMo-
KaHpe HeKOTODHX TIMHWCTHIX HOPOX B Boje W B (UABTpaTe IIMHHUCTOTO
pacTBOpa, a TAKKe CMasBBalIee AeilcTBHE JKUAKOCTH, TPOHWKAIMNeH
B TpeIIMHS ¥ YMeHLIIAIOMed TpeHme HOPOTE O IOPOXY.

MsBecrro, 4ro mocne HePTAHHIX BaHH WIN NPOMHBKE CKBaJKWUHE
He(THI0 B HAPYIIEHHHX HEPEMATHX IOPOgaX oOGBANH IIPOHCXONAT dalle,
9YeM IIpM DPOMEIBKE CKB;KWH INIMHACTHIM PACTBOPOM, XOTA Pa3MOKAHUA
TIWH B He(TH, KaK DPABHIO, HE MPOHCXOMHT.

HccnemoBaunsa mOKa3HBAOT, 9T0 [NIMHHUCTHIE HOPOJIH W IOYBH 0061a-
JaoT Goablie# CHAMaeMOCTHIO, YeM IeCUYAHEE C PHXJIOH CTPYKTYypoOi.
IIpn mHe3HaunTeILEHIX BHONIHWX HArpy3KaX C/KMMAeMOCTh DHXJIHX
IeCIaHMKOB CBA3aHA C IepeMemleHWeM OTHeJBHEX 3epeH, a npu 6oab-
mux HArpy3Kax — ¢ uX paspymenueM. I'IwHE CHIMATCA 0e3 paspy-
IMeHAA YaCcTAL, ¥ CONPOTHBICHNEe WX CKATUI0 YMOHLIIAETCA ¢ yBelmde-
HEeM BIa;KHOCTH. YBIaKHeHHHIM IJIHHAM CBOMCTBEHHO WHOTHA BA3KOE
TedeHne, XapaKTepHoe MiIa Teja MaxcBenna. JTO CBOMCTBO INIMHHACTHIX
IOpOx B BEKOTOPHIX CIydasx MPHUBOJNT K 3aMETHOMY YMEHBIIGHMIO [(Ha-
MeTpa CKBAKWHE MEKIY OUePeNHHIMA NONGIeHIAME B K HeoGX0XHMOCTH
TeproguIecroi HpopaboTKU CTBOJXA.
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YOPYTHE CBOICTBA IIOPOT

Hau6oxee pacmpocrpaHeHHNIMI XaPAKTePUCTUKAMH YHPYIUX CBOMCTB
TBEPIHIX TeJ, KOTOPEIMY IIHPOKO NOAL3YIOTCH B MEXaHUKe TOPHEIX IOPO,
ABnsIoTes Moxyab IOmara E, roaddunuent Ilyaccora v, MOXYJIb CEBUra
z 1 Monyip o6bemuoil yupyrocrn K. Meromguka jgaGopaTopHEIX ompee-
JeHU# HTHX KOHCTAHT 00GCTOATEIBHO U3IOMKeHa B pane mMomorpadmi [5,
16, 184, 220].

37ech OTPAHWIMMCA JUIb PACCMOTPEHMEM HTHX KOHCTAHT AJA He-
KOTODEHIX MarepmadoB ¥ TOPHHEX mopop (tada. 17). Kpome xoucrasT,
BHIPA}KAONINX yOPYyrue CBOMCTBA M IOJYUEHHHIX PA3AMIHEIMH HCCIEHO-
BaTeJsAMH IPH OSHOOCHOM CHKATHH, B Tabiume NPUBOJIATCA NAaHHHE
0 IUTOTHOCTH ¥ LOPHCTOCTH TOPHEIX IOPOJ.

YrkazaHHEE KOHCTAHTH CJIefyeT PACCMATPUBATD KAk BechbMa IpH-
GanKeHHHe, TAK RaK 06BI9HO JJIA OHOIO M TOTO jKe MaTeprajia 3HAYeHTsA
X RoAe6I0TCA B IHPOKAX ITpefesax i, KpoMe TOro, OHM MOAYIeHH AIA
HEKOTODPHX BOOJHE OIpPENeNeHHHX YCIOBMH. YKa3aHHHE KOHCTAHTHL
CYIIECTBEHHO 38BHCAT He TOABKO OT PA3JUIHEIX ocobeHHOCTeH ucciaemy-
eMOT0 MAaTepuala, HO H 0T MEeTOJMKM HX onpefeieHnsa. Hampumep, coB-
ceMm He De3pas3IMIHO, OUNPEAENAIOTCS JIH YODPYrHe CBOMCTBA DU CHATHU
wan pacTsskenmu. B raba. 18 mpuBomsares smauemua momyas IOHra
u roadpdumuenra Ilyaccona s HEKOTOPHX MOPOX HAPAINIETHHO HAIIA-
CTOBAHWMI0 UPU CIKATHH U PACTSIKEHUH.

s rabxa. 18 BugHo, UTO0 pACXOKIeHNE B OHpEEedeHMAX YHODPYTHX
CBOHCTB MOPOJ MPH CIKATHH ¥ PACTAIKEHUN TACTO HAXOMUTCSA B IPeEJieslax
BO3MOKHEIX DOTPEIIHOCTEH, ¢ KOTOPHIMY IPUXOMUTCA CTAIKMBATHCA IPH
RajKAOM BUe WCIHTAHMA CMEKHHX 06pasnos. s rINHNCTHX CIaHIEB
BTH PACXOMKEOHHA AOCTUrAIOT 2— 3-KPAaTHON BeNTMYHHEL.

Ilo maenuno K. B. Pynmeneiita [220], 1o pacxoxenue o6ycroBieHo
HEJOCTATOYHOM HAJEeHHOCTHI0 ONEHKH YUPYTHX CBOMCTE TOPHHX IOPOJ.
no pactsskenmnioo. Ho yKasadHOe pacxosKyueHHe MOKeT OHITH BHPAyKEHO
¢ He MeHbIell BePOATHOCTLIO PA3INIHON CONPOTHBIAEMOCTHIO CIOHCTHIX
TOPHHX MOPOX PACTKEHUIO 1 CiKaTuio. VHade TPYQHO DOHATH XOpoilee:
COBIIAfIeHNE YOPYIHX KOHCTAHT, OJIYIAeMEIX NPH PACTAKCHUM U CKATHU
AR OAENX mopox W GOJBIIoe pacxoskpeHune ux aag apyrux. Ws tabx. 18
KaX pas M CHefyer, 4T0 YIPYTOCTh CIOWCTHIX HOPOJ OPH PACTREHHU
mapanaTeIbHO HAIIACTOBAHWIO B OCHOBHOM 0oJbile, 4eM IPH CHATHM.
Cioskaee o6CTONT [€J0 B 3TOM OTHOIIeHWH ¢ Kodddumuentom Ilyaccona,
PACXOMRIEHHNS KOTOPOTO HPU PACTSIKEHNH H CKATHH HMEIT DasHoe:
HalpaBleHHe W, BO3MOKHO, CBA3AHB UPEHMYINECTBEHHO ¢ HOTPEIIHO-
CTAMY U3MepeHUN.

Mo mamgamm B. II. Bemurosa [19], Momyap yupyrocrm mmeeT TeH-:
HeHIINIO YBeINYMBATHCA ¢ YBeIndeHWeM Harpysku Ha mopoxy. llpm Bce-
CTOPOHHEM C/KATHH TOPHBIX TOPOM, KAaK IOKa3aly McCHeJOBaHUA
M. I1. Boaaposuga [36, 37], sTa TemmeHIHA PACHPOCTPAHAETCS H HA
monynb casura (pic. 91, 52). OcolenHo omyTnma oHA A OIOTHHX
nopog. ITpm aTom, Kak cxexyer us puc. 52, MOAYIb caBura B 2—2,5 pasa
menbme Monyag IOmra. C moBpumenueM JaBieHNA HaOIONAETCH TaAKKe:
HerkoTopoe yBedamdenme Kosddumuenrta Ilyaccoma [16, 39] (raGx. 19).
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TatGaupma 17

Ynpyrae croiicrBa pasiHuHbix MaTepHaJ0B M ropHHX mopox [5, 20, 213, 220]

Vopyrue csoiicrsa

Marepuan HJIO’;“!/{g;’I;b P, IIOEYI:I.(‘A;(ZOTB Sy TSy o,
Kre/cm? Kre/cm?® v Kr¢/cMme®
HaBepserHEe MOPOARL (rpaBUTH, rab6po, ua- 2,64—319 | 0,256—0,85 | 5,66—1212 | 2,21—4,50 | 0,47—0,36 | 2.85—144
6aser m fp.)
ITecuammxn 2,31—2,65 | 1,79—475 | 50—641 | 2,23—2,91 | 0,42—014 | 2.2—2,96
Kap6omaTaHe DOPOAH (MPaMODH H H3BECTHIKH) 1,73—2,82 | 0,46—34,0 1,1—8,66 1,56—312 | 0,21—0,32 0,63—8,0
T'nuancreie caanmb — — 1,76—4,69 | 0,74—1,57 | 0,49—0,50 0,94
Ilecaamo-rIMANCTHE CJIAHIE — — 1,24 0,5 0,24 0.8
HaMenmag conn 2,28—2.41 -— 01—21 0,05—0,8 0,04—0,32 | 0,036—1,95
AETHppATH — — 0,4—39 —_ — —
T'ume 1,81 — 0,5 0,17 0,45 1,66
AprunanTe — — 0,5—0.9 — — -~
TuamancTHE® Meprein — - 0.15—0,3 — — -~
BHCOKOIIACTHYHLE TJIMHEL — — 0,1—0,2 — — —
Tydn 1,6—1.8 24—33 0,77 0,35 011 0,33
KBapr 2,7 — 16,6 4,76 0,07 3,94
HKanpour — - 12,6 3,81 0,27 8.8




Tabaunma 18
Yupyrae ceojicTBa MOpoj pH cKaThAHE B pacTs:kenmn [220]

E.10-%, xre/cm? : v
Hopopa
cHaTHAE pacTaKcHAC cKatTae pacTANKECEnEe
TamauCTHE CIAHIE 313 4,25 0,40 0,31
3,45 1,85 0,37 0,33
2.7 2,21 0,27 0,16
3,60 4,32 0,35 0,39
2,08 2,09 0,19 —
3,65 4,58 0,50 0,50
1,75 4,58 0,38 0,30
2,04 3,89 0,50 0,26
1,75 5,57 0,35 0,48
2.66 3,18 0,30 0,37
3,98 7,20 0,35 0,23
TlecuaHo-TIMHACTHE CJAHIH 1,24 1,30 0,24 —
TlecuaEHRE 314 2,711 0,06 —
4,48 420 0,13 0,12
T=anc 4,72 2,90 0,34 0,45
320 3,20 0,30 0,14
VIagecTHAKHE ¢ THUICOM 2,70 2,26 0,32 0,31
2,93 322 0,32 0,19
Tydut 0,77 0,32 0,41 0,12

Tadauma 19
Kospprnuent Iyaccoma mpE pa3HBLIX jaBiIeHHAX H TeMmepaType 25° C

JlaBlieHHe, Krc/cM? JlaBneHwe, Kre/cm®
Hopona Hopona
500 5000 500 5000
Mpamop 0,341 0,346 Iecaanur 0,234 0,278
W3pecTHAR 0,336 0,337 ITupoxcennt 0,246 0,269

‘Tabamma 20

Yopyrae cBolicTBa HOpOX HpPH PasHBIX TeMIEpaTypax
M pasrenan 500 kre/em?

E-10-%, ®rc/cum? G-10~%, xrec/cm® v
Ilopona

25°¢C 200° C 25°C 200° C 25°C 200° C
Mpamop 7,5 5,86 2,63 2,21 0,341 0,325
HzBecTHAKR 6,33 6,05 2,37 2,28 0,336 0,377
Hlecqammr , 4,87 4,04 1,85 1,72 0,234 0,175
I'pannT 7,92 774 | 3145 3,07 0,257 0,260
IIupoxcenar 6,75 6,37 2,71 2,57 0,246 0,240
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C moeeimennen Temmeparypu no 200° C [16] Bce romcramTer ympy--
roCTH TOPHHIX mopoj yMeHbmawnTca (tabmx. 20).

Muorounciennse nccaegosarna Jouyrn [64], B. II. Bexnxosa [19]
1 K. B. Pyunereiita [220] nokasaau, 40 yOPYrocTh TOPHHX IOPOZ L0

HAILIACTOBAHMIO B HOPUEBAUKY- . 5
JADHO K HAmIacToBaHMIO pas- LUGT0,recjem
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ITo pammeim B. II. Beauxosa [20], mauGoisiee peswoe yMeHBHIeHLE
MOAYIst yrpyrocru mabaromaercs y KapOoHATHHIX LOpOJ LIpH yBejiude-
Huu mopucrocty Haunaas ¢ 10% wu Bome. IToMmMo mopucrocTH Ha MO-
HYIb YOPYTOCTH MOPOJ CYUIECTBEHHOE BIHAHVE OKA3HBAeT MIHEeDaJori-
geckuit cocras. Hamboabmpe 3HAYeHHA MOAYJIA YOPYTOCTHE HMEKOT
OCHOBHEIE WHTPY3WBHEE NOPOAE, HECHOJBKO MeHBIIHe — KapOOHATH,
ellle MEHbIIVNe — KBAPIUTH M HAUMEHBINWE -—— IDAHHUTHL.

Ilpumepro Tak me mamenserca Kooppumment Ilyaccoma. Tax, mo
naaaev b. II. Beaurosa [20], pms OCHOBHHX HOpPOX OH COCTABIIAET
0,33-—0,35, gaa wapbomatmnx — 0,28—0,30, mua rmcanx spdysnBoB
u rpamguros — 0,21—0,23, mas xsapmesmx mopop — 0,09—0,13. Cue-
HyeT 3aMeTHTh, 970 MJiA HOPHCTHX IOPOM, KAK IPABHI0, XapaKTepPHO
YMeHbIIeHVe MOAYJA YOPYTOCTH ¢ yBeIUIeHneM Hx BraskuocTu. IIpugenm
Op¥ BCECTOPOHHEH Harpyske YUpyrue cBoficTBa HMX BHINe, 9eM IPH
0CeBOH HATDPY3Ke.

Hax yse oTMe"asoch, mpejges YIPYroCTH [JIA TBePHHIX TeTI, B TOM
4nucie W A TOPHHX IMOPOJ, Bcerma Gonbide mpefela MPONOPIHOHAIb-
Hoctu. ITo mammmm K. B. Pynmeneitta [220], sro pacxommenue gas mo-
pon nocruraer 1,2—1,5 pasa. Cornacro Bripaskenno (185) s10 o3madaer,
YT0 NpH HANPMKEHUHA O, COOTBETCTBYIOIIOM IPefeNy HPOIOpPHHOHAIb-
HOCTH, MOAY/Ib NIPOINOPHHOHAILHOCTH MEHbOIE MOXYJIA YHPYTOCTH.
Jlns VeTAaHOBIGHHA JTOTO pPA3NUYUA MOAYIHh NPONOPUAOHAILHOCTH
OGHYHO 0UpeeNsanT HPI ONHOKPATHON HAarpysKe, 2 MOLYIb HOPMaJIbHOMR
YOPYIOCTH OyTeM MHOTOKDATHHIX HATPY30K M pPasrpysoK, HCKINUAA
neoOparumule medgopmanuu. B Tabn. 21 npuBopsres cpefHne 3HAYCHUA
MOARYJe# UPOMOPHUOHAILHOCTH M YIPYTOCTH [T PA3IWIHEIX 0Caf09-
HHX NOPOX NAPANIENHHO M IePHeHAUKYISPHO HAIIACTOBAHMIO IIPH
ofHOoOCHOM Ciiatmm mo pamEHM . B. Pynmeme#ita [220]. M3 Tabm. 21
cliefiyer, 9T0 MOAYTEb YIDPYIOCTH HPEBEIIAET MOAYIEH UPOIOPIUOHAIBHO-
CTH mapalienpHp Hamiacropanuio B 1,09—1,16 pasa, a nepunesguKyaIap-
HO HamaacToBammio — B 1,08—2 pasa. Ilpm stom manGonprmee pasaugne
Habaiogaerca fAJA aleBPOJMTOR M IECYIAHHKOB C fACHO BHIPArKeHHOH
CIOMCTOCTHIO. Ta6anma 21

Jangsie 0 MOAYIAX HPONOPIHAOHAIBGHOCTH H YOPYrocTH
il Pa3IM9HBIX TePPHreHHbIX HOPOJ

M°nyi,‘§n‘,‘,§g‘§$§“°' OTHOmeE- Monsi'.gélynpyrocgn OTHOmIE-
Hopoma E- 10-%, krc/cm? E";e E- » KIC/CM Ig?le
B E) Ei By Ey Fl
Ilecaamur
KpyunHO3epHHCTHHA| 2,59 2,77 0,96 2,99 2,98 1,03
cpefHe3e PAUCTHI 3,37 2,86 1,19 3,69 3,06 1,21
MeJKO03€pHHCTHII 343 3,14 1,09 3,74 3.38 1,12
C HesACHO BHpa- 2,44 2,16 1,48 2,82 2,47 1,39
JKeHHOH CcJI0H-
CTOCTHIO
AneBponuTst 2,39 1,64 1,42 2,69 1,97 1,29
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Fme 6onbmee pasanune HadMI0maeTca Memay ANHAMHIECKIM MOXY-
JeM YIPYrocTH i MogydeM nponopuuosainsaocty. Ilo gagnnm K. B. Pyn-
nenefita [220], mpeBsIeEHe IMHAMHYECKOTO MOAYIs YIPYTQCTH HAaJ,
MOAYZIeM HpOmOPIMOHANBHOCTH jocruraer 2—2,2 pasa. B ta6m. 22—24
- npusoaarcs pamnsie M. I1. Boraposnua n ®an Bai-lHuna [39] o Benn-
4HHAX Annamudeckoro Monyxsa IOmra E,, mopyas casura G, u MOZyIs
obpeMHOTO cxaTHsa K, DasANMYHEIX TOPHEIX HOPOJ /LA paaﬁmx BCECTO-
POBHNX [aBieHnid. [lNs cpaBHeHMA UPUBOTATCA TAKKe CTATUIECKHS
3Hadenus K., G, n K., DOJNy9eHH e ONBITHEIM IYTeM. OTH JaHHEE CBHJE-
TeIBLCTBYIOT O TOM, YTO yBeJndeHue Mouyiisa obbsemuoro cxarus (K, u K.)
¢ DOBHINEHVEM BCECTOPOHHETO A4BJICHUA MPOMCXOAUT 60Jlee NHTEHCHBHO,
gem mopyneit E;, E., G, u G.. Ilpn usMenernu BCeCTOPOHHETO HaBICHUSA
ot arMocgepuoro mo 1000 Kre/cm? craTudeckuii MOTYIL 06BEMHOTO CiKa-
tua K. ypennmumpaercs Goabme wem B 3 paza, mopyuas IOmra E; — ma
50— 60%, monyab cusura G, — wa 10—20%. Junamuveckas BejnImHA
3THX MOARyJNell W3MeHSETCA C YBeJIMYEeHHEM BCECTOPOHHETO [aBeHUd
B MEHDIIeH CTeNeHH, 9eM CTaTHIECKAsd, IPHIEM g HEKOTOPHX TOPHEIX
noporx sro pasiaugne mpwu paBaenmu 1000 xrc/cm? cymIECTBEHHO YMEHDL-
maeTcsi, HampuMep y amabasa nna mopyna lOura me mpesmmaer 1%,
a y rparurta cocraBuasaeT 30%. Ilocaennmee o6pacHAeTca TeM, 9T0 B rpa-
HHTE MMEIOTCS IHOPH, eMKOCTh KOTOPHIX IPU BHCOKHUX MaBICHHAX YMEHb-
MaeTcs, 9T0 NPUBOANT K IOBEMIeHNI0 Monyia JOura mpu pumaMmaecKoM
MeToje.

Tabnunma 22

CraTugeckne H JUHaMHdYecKkEe Moxyam IOHra ropesix mopop
OpA PasHLIX BECECTOPOHHMX JABJAEHHAX

BcecTopoHHEe NABJIEHRE, KIC/Cm?

Mo b. ra E E

Tlopoza e /I(?MHz ’ -
1 200 400 600 800 | 1000 *

TNunaGaz E;-10-5 106 ] 100 1142 [ 413 | 115 | 116 | 1,10
E.-10-5 732 {963 {103 [ 10,7 | 112 [ 145 | 1,57

(EA—EC)/EA, % | +3 | +12 | ~-8 | +5 | +3 | +1 | —

Basaasr E.10-5 779 | 801 | 817 | 824 | 833 | 841 | 1,06
E.-10-5 4,39 | 567 F6,00 | 622 | 6,43 | 6,66 | 1,51

(Eg—EJ)/Ey, % | +44 | 429 427 | 425 | +23 | +21 | —

T'parnr Ey.10-5 5,63 | 596 | 6,19 | 643 | 661 | 673 | 1,19
E.-10-5 290 {410 | 425 | 430 | 435 | 440 | 1,52

(Ex—E)/Ex, % | +49 L34 | 31| L33 | L34 +35 | —

UaBecTHAR Ey-10-5 564 [ 599 |65 | 626 | 636 | 648 | 115
E.-10-3 295 [ 233 | 240 | 248 | 255 | 262 | 1,16

(Eg—Eo)/Ex, % | 460 | 461 | -6 | 60 | 60 | 4-60

HNuade ofcromt pmeso ¢ MomyleMm casmra. Hax BmpHO m3 rtabm. 23,
IUHAMIUECKHN MONYJL CIBUTA JJiA NPHBENEHHBIX H3BEP:KEHHHIX HOPOZ
BCerjga MeHBIIE CTATHIECKOTO MOAYIA caBura G., IpmieM 5TO pasimdde
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Tabaumnma 23

Crarageckde H AHAHAMHAYCCKME MOJYJIH CABHIra ropHIX mOpPOxR

IpH Pa3HbBIX BCECTOPOHHHX HaBJICHHAX

BececTOpoHHee NABIEHHe, KIC/CM?

Monyb caBara G, G1o00
Hopona Kre/ cm? G:

1 200 400 600 800 1000
Huabas Gp-10-5 4,31 | 444 | 451 | 456 | 461 { 464 | 1,06
: G.-10-5 4,65 | 5,08 [ 526 | 535 | 535 | 539 | 1,16
(Ga—Go)/Gn, % | —7 | —14 | —17 | —17 | —16.| —16 | —
BasanpT Gy-10-5 321 | 326 | 330 {331 |33 {337 | 105
G.-10-5 445 | 4,86 | 4,96 | 4,96 | 501 | 518 | 1,16
(Ga—Ge)/Ggy % | —39 | —49 | —50 | —50 | —50 | —54 | —
T'paanr G,-10-5 251 1260 §263 |269 1273|277 | 110
G¢-10-5 2,80 1289 ) 300 {300 ]300 |300 107
(Gx—Ge)/Gry % | —12 | —11 | —14 | —12 | —10| —8 | —
H3BecTrAR Gp-10-5 222 1230 1235 1239 | 243 | 246 | 111
4-10-5 14,80 12,41 1220 {230 230 ]230 1228
(Ga—Gc)/Gm» % | 19| +8 | +6 | +2 | +5 | +6 | —

Tabamuma 24

CraTaueckHe W JHHAMAYECKHE MOAYJIH OGBEMHOTO CHKATHA FOPHBIX HO PO

npH Pa3HpIX BCECTOPOHHHUX MaBJICHHAX

Mony e 06HeMHOro BcecToponHee HaBieHHAe, KI'C/CM?

Tlopona crataa K, I%‘—"—
KIC/cr® 1 200 400 600 800 1000 t
HAnabas Kp-10-5 6,54 680 | 7,12 | 729 | 7,53 | 7,60 | 1,16
K 10-5 . 1220 | 495 [600 | 663 1682 | 708 | 322
(KEn—Kc)[Kps % | 66 | +27 [ 46 +9 | +9 | +7 | —
Basaasr Kyn-10-5 457 14,95 1525 | 5,41 | 547 | 561 1,23
K.-10-5 1,90 | 4,49 | 555 | 5,34 | 5,87 | 591 | 3,11
(Kz—Kc) /Ky % | +58 | +15 | —6 +1 | —7 | —5 —
T'pasnr Ky-10-5 261 [ 281 | 320 | 351 |380 | 394 | 151
K-10-8 1,13 | 2,37 | 324 | 373 | 403 | 425 | 3,76
(Kg—K¢)/Kn, % | +57 | +16 | —8 | —6 | —6 —8 —

HaBecTEAK Kn-10-5 409 | 498 | 526 {548 | 557 | 584 | 143
Kc-10-5 1,80 | 4,30 [ 580 | 625 | 6,47 | 6,57 | 3,65
(Kg—Kc)/Kgy % | +56 1 +14 | —10 | —14 | —16 | —12 —
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IpH BHICOKOM BCECTOPOHHEM NaBIeHHY OOJIBINe, 4eM HpH aTMocdhepHOM
AABIEHNH, .

Moayar o6beMHOro C:RATHA B 3TOM OTHOIISHUH Beler cefa Imo-pas-
somy. Uz raba. 24 BupmHO, uYTo pua Auabaza AUHAMHYECKHH MOXYJIb
‘cmaTus K, npm BceX BHEIIHHUX JaBJIeHHAX OOJBINE, YeM CTAaTHIECKUA
Mopyas ckarus K.; gis 6asalpra M IPAaHATA OPH BRHICOKHWX BCECTOPOH-
HEX JaBJEHUsX CTATHICCKHH MORYJIb CRATHA 00JbIe NWHAMHAYECKOTO.
IlomoGuoe ABienue, KaK HAM IPefCTABIACTCH, 00BACHACTCA HEOXHO3HAT~
HOCTBIO OIEHKH CTeNeHN YIJIOTHEHMA M YIOPOUYHEHHA HIOPHCTHX HOPOJ,
OpH CTaTHIeCKMX W AWHAMUIECKHX METONAaX HCCIeNOBaHUA.

CorsiacHo JaHHEM, IPeACTaBIeHANM B Tabi. 23 u 24, Hanpamupaerca
BHBOJl, 9T0 OPH CTAaTUYECKOM METOJe OIpefeleHWs MOXyJel CHBHra
7 00BEeMHOTO CRaTUA OPOMCXONUT HONOIHUTENbHOe YIJOTHEHHE LOPHU-
CTHX TOpOJX, 00yCIOBIeHHOe O0COOEHHOCTAMH CTAaTHYECKHX MeTOHOB
nccnexopannsa. M. II. Bomaposma u ®am Boii-Ilms [39] ompepenann
Moxyias IOmra E. metomom marmfa, a Monydab cpBura G, — MeTOAOM
kpydenus. IloBefienme mopmeToro Tela HPM 9THX MeETOAAX CTONb pas-
JIHYHO, UTO IIPH OHPeIeSIeHAN CTaTUIeCKOro Kospdnnmnenta Ilyaccona v,
no Beipakenuro FE/2G.—1 nDonydaercs OTPHOATeNbHAd BeIUINHA
(v <0). Qusmaecku 370 03HATAET HEBEPOATHHI IIPOIECC, COIIACHO
KOTOPOMY IWINHAD, PACTATMBAEMHMI BJOJIb OCH, HOJJKeH OJHOBPEMEHHO
PaCIIUpATHCA BO BCEeX HAmpaBieHuax. HeBepOATHOCTH OTPUIATENBHOTO
sHadeHHs crarmdecKoro krosddmmuenra Ilyaccoma B gelcTBUTENBLHOCTH
BH3BaHO TeM, 9T0 Monyis IOmra E. B Tabi. 22 HeCKONBKO 3aHMKEH,
a Monyap cusura G, — CYIECTBEHHO 3aBHIOIEH, Ha 9T0 00pPamIAIOT
BEuManue camm aBTopH [39]. IlosToMy B npuBeleHHBIX JAHHKX O CTATH-
geckom mouyae JOura E. u monyie casura G, MMeeTcsa M3BECTHAS YCIOB-
HOCTH, CBA3AHHAA ¢ METOAWKOA mccienoBanma. He wmeKII0UeHa BO3MOK-
HOCTH, 9TO HIPH KAKOM-TO MHOM METOjie OIpefielieHNsI CTATHIeCKUX MOIY-
Ie#l TOPHHX HOPOX 3TAa YCHOBHOCTH WCYE3HET.

CraTuueckuit Koapdunnent [Iyaccoma MosxeT GHTH OLHpefielieH TaKiKe
¥M3 BEIpaKeHHH :

vimpRem e (a)
(Ec+Ge)
u ‘
3Kc—'Ec (6)

6Kc  ° ,

B pagpe cayuaes u mo BupakenuaMm (a) u (0) mpw BCeCTOPOHHEM aTMO-
chepHOM NaBIeHHM IIOJYdYaeTcs OTPUIATENIbHAA BENWIMHA V.. 10JBKO
npu BcecTOpPoHHeM fAasiiennmu, maumHag ¢ 200 krc/cm?, v, mpuobperaer
IOJOKATENbHYW Beamaupy (rabx. 25). Ws raba. 25 ciepyer, dro mpum
BCECTOPOHHEM [aBIeHHM, KaK W OPH OHHOCTOPOHHEM, K0dpdHUmuUeHT
Ilyaccona ¢ moBHImeHWEM fAaBJeHAA YBEINUMBAETCA. UTO jKe KacaeTcs
CTaTHYeCKOH ero BeJNYMHH, MOACYUTAaHHOE mo opmyraam (a) u (6), To
ang muabasa B o6oWX caydasx OHA OKasakach MeHbIIE JWHAMAIECKOH,
misa Gasampra W rpammra mwo ¢gopmyde (a) — MeHBIDe, a Ho ¢dopmyle
(6) — Gonnire gEHAMMYECKOIH; NI W3BECTHAKA HOYTH BO BCeX cAydasx
wo ofenm ¢opmynaMm crarmieckmit Koaddumuent Ilyaccona moaytaerca
0oJpHIe AMHAMHYIECKOTO.

Vo=
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TaGamga 25

Cratruecknii # amsamateckuii Rodhdunmentn IyaccoHa ropHBIX HOPOJ
" IpH BCeCTOPOERHEM c:kaThAH [39

Kosdda- BcecTOpOHHEe HaBIEHREE, KIC/cM2?
IIoponma I{HEHT
ITyaccona 1 200 400 600 800 1000 -
Nuatas vy 0,23 0,23 0,24 0,24 025 0,25
v, — 0,12 018 0,18 0,19 0,20
v, — | o18 0,21 0,22 0,23 0,23
Bazaasr v 0,22 0,23 0,24 0,24 0,25 0,25
Ve — 0,08 0,15 0,15 0,17 0,16
v, 042 | 028 0,32 0,31 0,32 0,32
I'pamnr va 0,13 0,15 0,18 0,20 0,21 0,22
v, _ 0,07 0,15 0,18 0,20 0,21
e 0,07 0,21 0,28 031 | 0,32 0,34
WsBecTtHak Vg 0,27 0,30 0,31 0,34 0,32 0,32
Ve 0,13 0,26 0,33 0,33 0,34 0,34
. 0,29 0,41 0,43 0,44 0,44 0,44

YamTHBasg 3T0 06CTOATEABCTBO, MO JAHHEM Taba. 25 HEIL3d CACHATH
KaKkoro-amGo BHBOJA O COOTHOMIEHHUAX CTATHICCKOTO M JHHAMHYECKOTO
wospdummenta Ilyaccoma. [ias OGoabIEHECTBA TOPHHIX NOPOS Bedu-
ymHa v Gamska 0,25, KoTOpas 3aMETHO BO3PACTAeT TOJBKO LpH CYIHE-
CTBEHHOM YBelum4eHHM FJIYOWHH 3ajlerandsa mopox. Ilo mmemomumes
JaEHEM [53], Hmke rpannni (ciros) MoxopoBudnda v PaBHO HPHOIM3U-
reapro 0,27; Ha rayouee 200—300 kM omo pocruraer mour:m 0,29, a Ha
rayGure oxoso 2400 kM mnpmbamsuresasro 0,3. Vmewrcs mpemmosioe-
HEA, 9TO Ha BHENIHeH rpapmne agpa seMam v Oumsko x 0,5 W 970 mpu
Ilepexofie K BHYTPEHHUM CI0AM 0HO ymeHBImaerca qo 0,4 wiam pame eime
N0 MeHbIIeW BeJWIHHEI.

M3 Bcex paccMOTpeHHHIX 3KeCh KOHCTAHT Yyupyroctm mambolee
YyBCTBHTEeJeH K BHEIIHUM HArPy3KaM, KaK ysKe OBIO MOKA3aHO BEHIIE,
MOLYJIL 00BEeMHON YUOPYrocTH, 0COGEHHO LPY YBeINYCHWUN BHEUIHETO
nasiaerns g0 1000—1500 kre/cm?, 4T0 COOTBETCTBYET YBEIMISHTIO [aBJIe-
HUA B BepXHNX CIOAX 3eMHON KODH MOIHOCTBIO [0 5 KM H CBA3AHO
THaBHHM 06pa3oM ¢ yMeHbIIeHWeM 00beMa HIYCTOT B FOPHHX HOPOKAX.
Xorsa BeamunmEA MOXYIA OGBEMHOTO CHATHUA HMOPOJ ONHOIO ¥ TOIO Ke
THOA MOKeT CHIBHO K0Je6aThesa, THOMYHBIME 3HAYEHUAME ero BOIu3u
3eMHO¥ IOBEepPXHOCTH cduTaoT is GasadsTta 4 -10°, pua rab6po 8§ 108
u giaa gyenta 12 -10° xre/em?. Ha ocHOBaHMW pacyeTHHIX JAHHHX HpPel-
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ponaraerca [53], uro B mamtmm K yBeamumBaerca ¢ 15-10° 1o
60 - 10° xrc/em?, a Bo BHemmeM axpe ¢ 60 -10% mo 120 -105 xre/cme.

B Mempmeil crenenu ¢ rayOMHOR H3MEHATCA MOAYIL CABHIa W MO-
ayars IOHra; umpeamomaraercs, 9T0 B MAHTHHM [0 BHOIIHEH I'paEMIlbL
aapa wa raybume 3000 kM mopyap cpsura G yBenmausaetcs ¢ 6 -105

mo ~30 -10° xrc/em?, a mopyas IOQmra E coorsercrBemso ¢ 2,5 G 1o
3.0 G.

PACHPOCTPAHEHUE YOPYI'HX BOJIH B TOPHBIX ITIOPOJJAX

PacmpocrpadeHue yOpyrux BOJH B TOPHHX HOPOZAX IPEICTaBIAET
MHTepeC He TOIBKO JJIA OHEHKM KOHCTAHT YOPYrocTd, HO M KaK caMo-
CTOATE]IbHAA XaPaKTePHCTHKA, JAI0MAas BO3MOKHOCTH CYZHTH O INIOT-
HOCTH U Iopucroctu mopod. MccieqoBaruch pPACHPOCTPAHEHHs KAK
IPOJOILHEIX, TAK W MONEPEeYHHIX YOpPyrux BoiH. IIpofoibHEe BOJHEH,
KaK H3BeCTHO, O0YCJIOBICHH KOJeGaHMAMH YACTHUI[ TeJa BIOJIb UX pac-
IPOCTPaHeHHA, & MOmepedHbie — KOJe0aHUAME YaCTHI[ TeJIa IOoIepeR uX
pacopocTpaBenns. IlepBrme u3 HHMX pacOpOCTPRHAKTCA B TBEPAHX
TeJax, ;RENKOCTAX W rasax, BTOPHeE — TOJIBKO B TBepABIX Tedax. Llo-
9TOMY CKOPOCTH PAacHpOCTPaHEH¥Ws MX pasiwyss. B 1aba. 26 npuBeneH:H
CKOPOCTH PacIpPOCTPaHEeHHA HPOJOIBbHEX (U,) W MOmePedYHHX (V) BOJH
B TOPHHIX IIOPOlaX HPH DPA3HEIX BHEUIHUX ABIACHUSX U TeMIepaType
20° C mo pmamamm M. II. Bomaposuwa u E. I1. Bawox [37].

Wz rabx. 26 BuyHo, 9TO Ai1A GOXBIIAHCTEA OCANOTHEIX IOPOL, CKOPOCTE
pacupocTpaHeHWs YIPYIMX BONH MeHBIIE, 4eM [JIsd WH3BEeDKOHHHX.
[Ipu sTOoM ¢ yBelImYyeHueM BHEIIHErO JaBIeHUS OHA YBeIMIUBAETCH UM TeM
fonpme, 9eM GoJbre MOPUCTOCTH ¥ MEHBINE HIOTHOCTH TOPHBEIX IOPOJ.
IloaToMy Opu yBelIWUeHMH BHEIIHETO BCECTOPOHHETO HABJEHUS YBeImde-
HYE CKODOCTH PacCHpOCTPAHEHWS YHPYIUX BOJH B OCAFKOYHHX IIOPOKAX
goupme, 9eM B maBepskeHHHX. OcoGeHHO 3TO 3aMETHO [Jf HPOXOJBHHX
BOJH, CKOPOCTh PACOPOCTPAHEHWSA KOTOPHIX C YBeJXWMYeHHeM IIOTHOCTH
nopox B MaHTHH gocturaer 8 km/c, a B ampe — 11,2 km/c. Opmraxo sTa
0CO0EHHOCTh LPOJOILHBIX BOIH O(OJBIIE OTHOCUTCA K MAJTOMOPUCTEIM.
9eM K HDOPHCTHM IopopmaM. Ma Ta6n. 26 BupHO, 910 IIA M3BEPKEHHHX
HOPOJ OTHOIEHHe v,/vU; ¢ YBelWdeHVWeM BHENIHETo NaBIEHHA yBeIMdn-
BaeTesA, & JIA MOPUCTHX YMEHBITAETCH MM OCTAeTCH HEMBMEHHEBIM, XOTSA
abconoTHAA BeIMYMHA BO3PACTAHHA CKOPOCTH PACHPOCTPAHEHHA IPO-
NOABHHX BOJE GoJibIme, 9eM IIONEPOTHHX.

I10 00BACHAETCA TEM, ITO LIPU YMEHbIIOHUN €MKOCTH IYyCTOT, KOTO-
PHe He YIaCcTBYIOT B MIDKEHWH IONEPEYHEX BOJH, HPOUCXOQUT yBeIHde-
HUe KOHTAKTOB 9acTHI, TBepHoil asH m B COOTBETCTBHH ¢ 5THM Golee
SHAYATEJHHOe OTHOCHTEIbHOS YBEINYEHHe CKOPOCTH IOLUEePEeIHHX BOIH
UpPH BHCOKUX JABIeHUAX IO CPABHEHWIO ¢ arMocepHuM. (I mpoxons-
HHX BOJH 3TO YBeJIHMYeHNE IPORCXOANT LIPEerMYIIeCTBOHHO 32 CIET Das-
IM4Eag CKOPOCTe B TBepHoi W B RUAKOX mam raszoo0pasHoi ¢asax,
3amonEA0MUX mopsi. C NOBHIIEHHEM TeMIepaTypsl TOPHHX DOPOJ,
a CIefoBATENBHO, M ¢ YMeHBIIEHWEM HMX ILIOTHOCTH CKOPOCTH pacIpo-
CTpaHeHWs YOPYrMX BOIH YMeHpmaercda. I[o3ToMy B eCTeCTBEeHHHX
YCIOBHAX He WCKITeHA BO3SMOKHOCTh, YTO MPH COOTBETCTBYIOIMAX M3Me-
HEHUAX TEMOEPATYPH W JaBAeHHSA OHA MOJKET OKasaThCHd HEU3MEHHOM.
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Ta6auma 26

Cropoern pacmpocTpaHeHHA NPOROABHHKIX (Vp) I NOHePeuHHIX (Vs) BONH (M/c) B FOPHEIX HOPOJAX HPH
PASNAYHLIX BECECTOPOHHUX [ABIECHUAX

DcecToOpOHHEe aBJIeHue, KIc/cm?

1 200 400 800 800 1000
?p g 'op/vs ?p Vg ”p/”s ?p g ”p/”s g vg »vp/vs 7y ‘ g ”p/”s ?p vg | Pplog
Nunabas
6200 | 3850 1,61 6300 | 3880 1,62 6400 | 3910 | 4,64 | 6500 | 3930 | 1,65 | 6600 | 3950 | 1,67 l 6600 | 3950 | 1,67
6460 | 3650 1,77 6500 | 3690 1,76 6600 | 3720 | 1,77 l 6660 | 3740. | 1,78 | 6710 | 3760 1,78 6740 | 3780 | 1,78
BazaibT ’
5480 | 3220 1,70 5630 | 3250 1,73 5720 | 3270 | 1,75 | 5300 | 3280 | 1,77 | 5850 | 3290 | 1,79 | 5880 ‘ 3300 | 1,78
5670 | 8450 1,61 5760 | 3470 1,66 5810 | 3490 | 1,67 | 5870 | 3500 | 1,67 } 5910 | 3520 | 4,68 | 5950 | 3530 | 1,68
. I'pamurt
4720 l 3040 1,55 4900 | 3090 1,58 5030 | 3120 | 1,61 | 5150 | 3140 | 1,64 | 5280 | 3170 | 4,66 | 5370 | 3190 [ 1,68
4550 | 3100 1.47 4820 | 3160 1,52 5000 | 3180 | 1,57 | 5130 | 3200 | 1,60 | 5270 | 3230 | 1,63 | 5340 | 3260 | 1,64
HaBecrHA R
5150 l 2800 1,79 5080 | 2930 1,87 5570 | 2960 | 1,88 [ 5670 | 2990 | 1,89 | 5770 | 3010 | 1,92 l 5870 l 3030 | 1,94
5080 | 2860 1,78 5400 | 2910 1,86 5580 | 2940 | 1,89 | 5670 | 2960 | 1,91 | 5730 | 2990 [ 1,92 [ 5770 | 3010 | 1,92
Joaomur : :

4880 | 2880 | 1,7 ] 5040 | 2930 | 4,72 ] 5110 | 2970 | 1,72 | 5150 | 3010 | 1,74 | 5170 | 3030 | 4,71 | 5180 | 3030 | 1,71
MMecaamnx ‘

3690 | 2350 | 1,57 [ 3760] 2390 | 4,57 | 3816 | 2427 | 1,57 | 3870 | 2450 | 1,58 | 3900 | 2490 | 1,57 | 3937 | 2500 | 1,57

ITeceaamucraa rameEa
3180 | 1830 | 1,74 | 3240 ) 1880 | 1,73 | 3340 | 1930 | 4,73 | 3370 | 1950 | 1,73 | 3400 | 2000 | 1,7 | 3400 | 2000 | 1,7
ITecaanmcToii Mepreas
2000 | 1195 [ 4,67 | 2440 | 1470 | 1,66 | 2695 | 1645 | 1,64 | 2860 | 1765 | 1.62 | 2950 | 1840 | 1,61 | 3010 } 1880 | 1.6



C ydeToM M3JI0KEHHHX 0GCTOATENBCTB 0COOKIL MHTEPEC B 9TOM OTHO-
MIeHUN HPeJCTaBIAIOT WCCIeJOBAHUA CBA3SH MERAY CKOPOCTHI0 HIH
OTHOCUTEIBHOH CKOPOCTLI) PACHPOCTPARHEHNA YOPYIHX BOJNH U eMKOCTBHIO

TYCTOT TOPHHEIX nopox. B xa-
‘9ecTBe IPHMEPA TAaKOro POja
CBA3M HA PHC. 53 TPUBOAUTCH
KODPPeIANNOHHAA 3aBUCUMOCTD
OTHOIIEHHA CKOPOCTH Pacupo-
CTPAaHEHNS OPOMOJILHLX BOJIH
Up B HACHUIEHHHX KAAKOCTHIO
00pasnax rpanyaApPHEIX U Kap-
60HATHHIX TOPOJ, K CKOPOCTH
PacUpOCTPAaHEeHHA ¥HX B HACH-
MAOeNR HUTKOCTA OT IOJHOK
€MEKOCTH ILyCTOT 9THX IOPOJ, M.
HacnmaromuMu mugkocTAMA
6xa Boja W KepocumH. ITa
CBsI3b ANIPOKCUMUPYETCH Clle-
Rylomeit dopmymoir:

-2 —3,9—9,9m, (194)

Uk

Up/Un
4 +
s H
B by =
°4 v 8 |+
J s . e E’Z
oo + o o
e l° o 15
2 e P ©0%bg .
.D.. .’o .
e
. ) L]
1

J 0 19 20 23

Prc. 53. 3aBmcEMOCTS, OTHOCHTENBLHOH CKO-
POCTH pPacHpPOCTPAHEHNS IPOHOILHOR BOIHEL
OT OOPHCTOCTH:

1 ~— B mecuaHUKaX, HachHImeHHNX 109%-HrM pacTeo-
poM NaCl; 2 — B HecyaHAKaX, HACHINeHHHX Xe-

DOCHHOM; 3 — B HMB3BeCTHAKAaX, HaCHIMEHHWX 10%-
HBIM pacTBOpoM NaCl

m%

e m — xKo>(pPUIMeHT NOJHOA eMKOCTH NYCTOT B MOIAX efHHHIH.
OTHOCUTeTBHAA MOTPENIHOCTh HPH OmEeHKe eMKOCTH IYCTOT IO HTOH
dopmyne B mamHOM ciydae cocraBiser =+ 8,7%. HcciemoBanusa mpoBo-

UF ,KMfC

IUINCH HA MUJIAHIPAIECKUX

ofpasmax KepHA pasMepoM
3 X 3 ¢M, IPHE UCIOIL30Ba-
4 HUH TbE30aTINKOB C da-

7 o DR 00
T EEe o
[

crotama 300—500 I'm.
CoraacEo 95THM Hccle-
JOBAHUAM CKOPOCTH PacHpo-

Crals
Cedel= 4

CTPaHEHHA IPONOJIBHEIX
BOJIH B T'ODHBIX IOPOAAX yBe-
JIV9IUBaeTCA ¢ YMeHbHICHHEeM

p=4000 Erc/cm®: °

1 — IPaBHATH; £ — OCHOBHHE NOPOHH; 3 — YJILTPAOC-
HOBHHE IODOAH; 4 — MeraMop(HYecKHe IOPORH

1
26 27 26 28 40 & 42 paprd

Prc. 54. 3aBHCHMOCTH CKODOCTH PacHpOCTPAHS-
HHA OPOAONLHEIX BOJH B H3BEP/KEHHHIX H Me-
TaMOpPHYECKEX [OPOJax OT INIOTHOCTH TIPH

HOPHUCTOCTH W YBEIWYCHAECM
¥X LIOTHOCTH M IJIOTHOCTH
HACHIMAOMUX KUIKOCTEH.
Ha puc. 54 porasamo yse-
IW4eHne CKOPOCTH PACHPO-
CTpaHeHUs OPOXONbHEX
BOJIH B TOPHHIX IOPOJax C
yBelIndeHHeM HUX IOJIO0THOCTU

Ipm BcecroporneM Aasiennu p = 4000 xre/em? mo pamnuim E. Y. Baoxk
{18]. Ha cropocTh pacupocTrpaHeHNs YOPYTUX BOJH B TOPHHX HOPORAX
BIMAIT TAKMKe: MAHEPAJIOTMIeCKu# COCTaB mopof, CTPYKTYpa HYCTOT-
HOTO IPOCTPAHCTBA, COCTAB IEMEHTA M XapaKTep €ro pacmpefefeHHs.
Haxonen, cxopocts pacmpocTpaHeHWs YOpPYrmX BOJH 3aBHCAT OT Ha-
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nnacrosadua mopon [80]: mapasnenpHo HamlacToBaHHIO OHa (oJbmie,
9eM TEPHeHTUKYIAPHO K HEMY.

TIpu raxoM wMmuoroobpasmm ¢akKTOpPOB, BIMAIINX HA CKOPOCTH
PACIPOCTPAHEHNA YUPYruX BOJNH B FOPHHX IMOPOJAaX, HEIb3A HANEATHCA
Ha TOXyJYeHNe eJHHOI 3aBHCHMOCTH ee 0T eMKocTH nycror. OcofenHo 370
MaTOBEepPOATHO, KOTHA OHW HACHINEHH PA3HBIMU JKUJKOCTAMH WJIM ra-

samu. llo-BupmmMoMy, B 3TOM OT-

m HoImeHuUN HamboJee YmoOGHO HC-
Y H0NBH30BATH OTHOCHTENLHYIO CKO-
20 pPOCTH PACUPOCTPAHEHNA YUPYTIUX

poan (cM. puc. 53). He mcraio-

YeHO, 9T0 B HOKOTODHX CIydadx
hs Jisg 9TOH Imelm BO3MOMKHO NpH-
Ajb MEHATH OTHOUIGHHE CKOPOCTH pac-
10 - OpPOCTPAHEHUA MPOAOILHHX BOIH
. K CKODOCTM HONEPEeYHHX, KOT/Ia
Loa . v 5& const. Ha puc. 55 mokasana
e TaKag 3aBHCHMOCTD m = f (v,/v,)
s o % ol A M3BEPIKEHHHX W MeTaMop-
fuuecKnX mopon npm armocdep-
HOM [aBJEHHWM, IOCTPOGHHAA IIO
Puc. 55. 3SapmcmmocTs™ Meny wmopme- Matepmanam E. U. Bawr [18].

TOCTEY) H3BEDHEHHHIX MGT&MOPQE‘IECKHX 3a uCKINYEeHUEM HeOOILIIOro

DOPO M OTHOMIEHMEM CKOPOCTEH pacmpo- o

CTDAHeHHs NpPOZIONBHNX H nomepesEnx  Aovid OTRJIOHEHUM MEXIy m 1

BOIH IpE aTMOCQEDHOM mAaBieEMH fas UVp/Us B AAQHHOM cIydae HaGiio-
pasamYHEX 06pasmoB gaercs BOONHE OTIYETIAMBAA KOD-

perlAnUOEHas CBashb. Kenu Benm-
YnHA v H0CTOAHHAA u Gamska ® 0,25, To oTHomenme vyl vg = 1,732 m,
ClIeJI0BaTeJbHO, He 3aBUCUT OT m. CKOPOCTH IPOOIBLHHIX U HOEPeYHHX
BOJIH B MaCCHBE COOTBETCTBEHHO PaBHEI

_ E(—v)
vp= Vp A =) (195)

=Y <. (196)

B crepmue ynpyroro Tema [87], momepedmsie pasMepH KOTOPOIo
MeHbIIe JAJHHBL BOJHE, CKOPOCTD PAcHpPOCTPAHEHNs IPONOMBHHX BOJIH Up

BHIpasKaerca QopMyIoi
=V E, (197)
Y
IJe p — IIOTHOCTH TeJa. .

@®opumynnr (195)—(197) mcmoxassyrores B TaopaTOpHOR IpaKTHEe
AMA ompefielleENsA JWHAMHYECKHX Benmdud Mopyas IOmra m mMomyna
coura G.

Uz popmyxn (195) m (197) caemyer, uro ckopocTh pacupocTpaHeHUS

OPONOJBHBEIX BOJH B HEOIrPDamMYeHHOM TBEpAOM TeJe 60.711)].]19, geM
B CTep;KHe, TaK KAaK YHDPYIOCTh TE€Ja B TOM W ADYTOM CJIAYYIAAX HEOJHHA-
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koBa. OHA MeHBIIE B CTePKHE HOTOMY, UTO GOKOBBle IMOBEPXHOCTH €I0
cBOOOTHEI OT OCTAJILHON MACCHL Tella, IPeIATCTBYIMEeHR ero medopMaiii
(mpu v =1, 8 1,1 pasa, a upr v = Y3 B 1,2 paza). IlooTomy B uccie-
JOBAHUAX YOPYTHX CBOMCTB 06pasiioB KepHa ¢ orpamudeHHoH [IEHOMN,
PaBHOM €ro HOmepPeYHHIM pasMepaM, YJABTPasBYKOBBIM MeTONOM MIA
onpepnexenus moxyas IOura moassyroTcs dopmymoit (195).

Hanee mo oOmewusBecrHolt ¢GopMystie CKOPOCTH pPACHPOCTpPaHeHHA
MPOJIOIBHEIX BOJIH B JRIIKOCTH, I KOTOPHX v, = 0, cOCTAaBHT:

K :
Up= A T, (198)
rme K — monyan o6bheMHOro csmatus, Kre/cum2.
B rase
. _ 1/ YRT '
Up—- T’ (199)
Ife ¥ — OTHONIGHNe YHeNbHBIX TEINIOEMKOCTeil rasa cy/c,; R — razosas
nocrogHHAs; I — abcoaroTHas Ttemueparypa; M — MOJAeRYIAPHASA
Macea.

Haxomen MosxHO HAlTH Beauunny rosaddmiuenta Ilyaccoma v, sHas
OTHOMEHHe CKOPOCTed v,/ vq.

N3 tabx. 17 m 26 Bugmo, ut0 £ > G u v, > v,, M03TOMY IIpH 3eMie-
TPACERUAX M MOIIHHX SJEPHBIX B3PHBAX IIPOIOJBHEE BOIHH (WKCI-
PYIOTCSA CeHCMEIECKEME CTAHMAUAMI PaHbIIe, ueM nmorepednse. [lpovesxy-
TOK BPEMEHH MEEIY IIPUXONOM TeX W APYTHUX oGHYHO HCHOIB3YETCA HILS
Ol peJieNleHHs PaccToAHMsA M0 suunentpa. O6parHoe pelenye 3ajnadn JaeT
BO3MOKHOCTE CY[INTH O MEXAQHHIECKUX CBOMCTBAX TOPHBIX HOPOA I B Ra-
KOI-TO Mepe 06 WX HOPHCTOCTH ¥ ILIOTHOCTH, €CIM 3apaHee H3BECTHEL
COOTBETCTBYIOMME cBA3Y. (Mg TOYHOCTH HTUX onpeledennii, KOHETHO,
BAJKHO YYNUTHBATL KOIQQUIMEHT 3aTYXaHHA YOPYTHX BOJH, KOTODHIH
¢ TOBBIIIEHHEM JACTOTHl HX VBeIHINBAETCH, ¢ YBeIMUIeHHEM JaBIeHIA
YMeHBIIACTCA W AJs PASANIHHX mopox paszimden [167].

CRUMAEMOCTD TOPHBIX ITOPOX

BeneperBue yupyrocTdm TOPHEIX HOPOJ, pazpafoTka LOZABIAIETO
GONBIIAHCTBA He(TAHBIX 3aJeKell IPOTEXAeT Npn YIPYTOM DeXIMe, 1T
KOTOPOTO XapaKTepHbl AANTeIbHbIe HEYCTAHOBUBIINECH IIPOIECCH Ilepe-
pacupepieneHis TIaCTOBOO AaBIeHuA. [Py ynpyroM pesrnMe cymecTBeH-
HOe BINAHVWE HA COCTOSHNE ILIACTA M CKBAKHH OKA3HBAIOT YHPYTroCThb
ROJLTeKTOpa M cojepamuxca B HeM medrm m Bomsl. Ecan maacroBoe
HaBJeHIle YMeHBIIAeTCsA, TO HePTH H BOJAAa B ILIACTe PACIIHPAIOTCA,
a HOPOBBIE KAHAJH CYMKAITCH, BCIENCTBEE TOro 4r0 BHeIIHee [aBieHie
Ha ILIACT OCTAaeTcs TOCTOSHHKIM, & BHYTpeHHee ymeHbmaercs. Cama
1o cefe YOPYToCTh KUMKOCTe# M TOPHEIX DOPOJ HesHauNTeIbHa. OgHaKo,
Kax uworasaxn mccilemopammsa B. H. IMlexxauesa [264], npu Goapuiwx
pasMepax BOFOHANOPHBIX CHCTEM U GOJPIMAX IVIACTOBHIX NABJIEHHAX
B peayabTaTe PACIIMpPEHHS MKUAKOCTEH ¥ YMeHBIIEHHWs 00beMa HOD H3
IIacTa B CKBAKUHLI JONOIHHTEILHO BHITECHAETCA 3HAUNTCABHOE KOJI-
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gecTBO AuKocTH. IloaTOMy mpu mpoexTmpoBaHNY U pazpaGorxe HedTA-
HEIX nJactoB GOJIBIIOTO pazMepa, MMEIOINX BEICOKOe HIACTOBOE [AaBie-
HIPe, NPHXOANUTCHA CYNTATHCA KAKR ¢ YOPYTOocThIO ILIACTa, TaK H ¢ YOPY-
TOCTHI0 HACKHTIAMIIIX ero RUIKOCTeMH.

TIpn paspaGorxe wedTARBIX 3aseKeli yupyrue cpoiicTBa IODPOJ
M JKUIKOCTeH HPHHATO XapaKrepwsoBaTh KodGOUIMEeHTAMU CiKlMae-
MOCTH, IpUYeM C}REMAEMOCTh ITOPOABI MOMKHO XapaKTepusoBalb H3MeHe-
HHeM o6bemMa ofpasiia IIOPOXHI, OTHOCA HTO M3MEeHEHHe K IepBOHAYalb-
HOMY ero o0bemy, Aubo msMeHeHyeM o0bemMa TOPOBOTO HPOCTPAHCTRA,
OTHOCA 3TO U3MEHEHHWe K IepPBOHAYAJBHOMY 00BeMY HOp, In0o, HAKOHeII,
m3MeHeHteM 00BeMa IMOPOBOTO LPOCTPAHCTBA, OTHOCA BTO H3MEHeHIe
R WauaiapHOoMy o0BeMY Bcero ofGpasia mopofsl. B coorBercTBIN ¢ 9THM
Pa3IHIa0T TPH Ko3dQuilieRTa CRAM3eMOCTH IOPOJ:

_ 1 AT

Bo=—7- 2 (200)
1 AVqg

ﬁl‘l= - VH AI; ? (201)
1 AVn

Be=—7 3o (202)

e V, u V, — HavanbHble 00BEMBl COOTBETCTBEHHO HOPOJBL 1T IIOPOBOTO
npocrparcrBa; AV, 1t AV, — usmenenwmsa 00BeMOB MOPOAB H DOP LIPH
W3MeHeHuH maBieHud Ha Ap.

Pemas (201) u (202) ormocurennno Ap w IpupaBHUBAA NOJYYCHHEIE
BHPaMeHHS APYr K JPYry, Jerko HAWTH, 4T0 KoaPPHIHEHT CiRMMae-
MOCTH TOp B 00BeMe IO0POTIH

ﬁc = mﬁm (203)

rae m — KO3(pPUIUeHT NOJHOH HOPITCTOCTH,

Iocroxbry m <1, Bcerma Gymer B. < . B yeaosuax mzorepin-
9ECKOr0 NPOIlecca aHAJOTOM f, AIAA FHAKOCTEH MoKeT OHITh Ko3pdu-
IHeHT CRAMAEMOCTH f,, OTNPEeJiAeMbl U3 BHIPaKeHIIT

1 AV
rae V — obweM mugroctu, a AV — mpupallienue eTo OpH N3MeHeHHI
JaBJeHus HA BeluwdmHy Ap.

Brme Owito mokasaHo, UTO KoagduinenT obbemMHOTO cratum f
upencrasiger co6ofl BeIMINHY, 0OPATHYI MOAYII O00BEMHOTO CIKATIIA
K, xoropuiit corIacHo JaBAHM, IPUBLICHHHIM B Ta0J. 24, ¢ yBeIugzeHmeM
BHEIIHETO [aBileHus yBeindusaerca. CieqoBaTelanHo, f, TakmKe ecTh’
HeKoTOpas QYHKIMA Ap U HOJIKHA YMEHbOIATHCA ¢ yBeJHUYeHHeM Bee-
CTOPOHHErO JaBJIeHHS. JTO OTHOCHTCA TAKIKe K KO3pPumumenTaM cyrmmMae-
MOCTH B 1, B P . B cBA3E ¢ aTHM 3aMeTHM, 9TO OPW UBYICHUH PeoTOrH-
9eCKIX CBOMCTB Pa3jiNIHBIX Tell Peoormdeckye KodQ@UIUeHTH TOJIKHEL
661Ts mocTOAHEEIMY. MCX0as 113 9TOT0, I ONpPeNedeHiiss MOTY.Ist 00BeM-
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HOTO C/KaTHA M, B GACTHOCTH, MIA onpefelenia KosPuijueHTa cruMae-
MOCTII f§ ¢ MOMKHO HCIIOJIB30BATH (POPMYIIHI

,
In (=
Bo— ——(A—Z;‘Q (205)
i

V =Vgebotp, (206)

rae V, — ofbeM Telaa OpH OTCYTCTBHU BHEUIHeH Harpyskm; V — o6beM
TOTO K€ Teda II0j BHEIIHe# Harpyskoil.

@opayaa (205) monywena mocse wHTErpupoBanus Beipamenna (200),
Hammcanuoro B pudpdepeniinanbHoil GopMe, B IPEHHOJIOKOHHH, YTO
B puddepennuadbEofl dopMe OHO CHPABEANNBO AiIA JA060ro ofbema
Tea.

AHaJorndeele AefiCTBUs MOJKHO BHIOIHUTH ¢ BHpakenuamu (201)
i (202), sameruB 06’beMH IOP ¢ Harpysxoit V, u 6es marpyaxu V, coot-
BeTCTBEHHO 4ePe3 KOd(QQPUIUEHTH IMOPHCTOCTI M If M, KAK DTO CHEIaHO0
B krure B. H. Huronaescroro u gp. [183]. IIpnu »ToM monyumm

m=mge Pnt?, (207)

Ao Boipaskenne (207) mosBoiaser mepeiitn or 1abopPATOPHHX BeAHUNH
MOPHCTOCTH K WJIACTOBEIM MJIA pasHHX 3HaveHud Ap. Havampmywo mo-
PUCTOCTH WIACTA m, MOMKHO HAWTH, eCiIn H3BecTHA JafopaTopHas 1o-
PHCTOCTH M, W3 BHIPAKEHHS

m(] — mne—ﬁn (prpn.n), (208)

e p. — TOPHOe JaBJeHue, Kre/cM?; p,, — NIacToBOe TaBIeHne, Kre/cm2,

3Haa HAYAJIBHYIO DOPHUCTOCTHL NIACTA My, ¢ HOMOMBI $opmyist (207)
MOJKHO HAATH TEKYIYIO BeJHTHHY €€ M, 10 Meépe NajeHuA MIACTOBOro
maBieEns Ap = pp;—p., T/le Py, — HadaJlbHOe ILIACTOBOE JaBJIEHIe,
Pr — TeRYNiee ILIACTOBOE JaBIeHME.

‘Koappunnent 06beMHOA CHUMAEMOCTH f, MOKeT OHTH HOACIUTAH
uo ¢opmysie (189) ans a00HX BHEITHWX [JaBIeHWH, eClH W3BECTHH
COOTBETCTBYIONNEe BeJuuuHbl nas Mmoxylds IOura E u xoaddunuenta
Ilyaccoma v. PeaybTaThi TaKUX PacueToB f , /A HEKOTOPHIX MaTePHAIOB
H TOPHBIX 10Ppoj npuBojsaTca B tabx. 27 Ha ocmoBanun gaHusx Taba. 17
H APYTruX MCTOYHMKOB. Y9YHUTHBAsA 3aBHCMMOCTh E W v OT pHaBIeHud,
a TAKJKe UINPORNE [uamasoH KoJTeGaHWH uX mid OXHOTO I TOTO jKe THHA
MaTepuajia, npuBefleHHEie B Taba. 27 BedWIHHL B, CIeAyeT paccMaTpu-
BaTh KaK upmnOaueHHbe. B mpmHIuDe ke ¢ yBeJwdeHUEM BHEUIHEIO
faBlIeHNA f§ , YMEHBIIAETCA COTIACHO HAaHARIM Tabn. 22.

B rta6u. 28 npumomaTcs 2HANOTHYIHEE  JaHHBE [JIA HEKOTOPHIX
SKU IROCTEH.

W3 tpex mpuBemeHHHIX KO3(POUINEHTOB CHUMAGMOCTH TOPON ANA
Teopuu YUPYIroro pekuma HauboJbImee pACHPOCTPAHEHHE DOJIYIHI
KO3(QPUIIEHT f§ ., KOTOPHIH 9UCTEHHO XapaKTepH3yeT YMeHbIIeHe 065eMa
IOPOBOr0 TPOCTPAHCTBA B efuHuIe o0BeMa IOPOIH IPH H3MEHEHHU
gapaeHns Ha 1 Kre/em?.
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Tabanmma 27

Koadduinent ofopemHoll cumaemocta fo, (kre/em2)-1,
PA3HBIX MAaTEPHAIOB M I'OPHBIX HOPOX

MaTepnaJ Bo- 108 Marepnadn Bo-10° N
Craiab 0,048 IlecuamnKT 0,38
KoBKoe kele3o 0,073 Raapmnr 0,11
Mens 0,090 T'anEuncTHe caammbl ~(),28
IrEx 0,225 IlecaaHO-TAUHUCTHE CIaH- 1,26
Crexrio 0,223 1833
Cauner, 0,60 T'nuamereie Meprean ~9,0
A TooMuHRGT 0,32 APpPrusLauTe ~2.57
Kayuyx 1,500 Ty@et 3,04
J3BepikenHble MOPORLL 0,24 T'anma 1,0
KapOoHaTHEE LOPOJH 0,30 UsBecTEAR 0,98
KBapn 0,25 T'unc 0,56
HKamennasg coan 0,5
Tabamma 28
Koapduuuent exrumaemocT Py, (Kre/cm2)-1, IisA HEKOTOPHIX KHAKOcTE
JHugKrocTe 5):(' 10° HugrocTh B}K' 10°
Bopa 450 Pryrs 0,18
ddup 12,50 Hegrr B  miracToBHX 7—30
Compr 10,0 YCIOBHAX
Ta6anmma 29
Kos$ppumuenrsl c:xumaemocTd Be 1y 17 HEKOTOPHIX mOpos
= | & B - 105, B 108, -
- S (wre/cm2) =1t (Krc/cm2) =t =
£ g &
TopHAA mopona § : §§ 5, - - o E’é
= | 5% | 8 |EE| g% |:&E| 5%
& | E¢ | S8: |BE| BE: |BE| g8
= SE EEE 83 SEE 8z | BE=
JeBomckue  wecuammkm| 20 |180—80 |0,32—1,26( 10 | 16—63 | 50 | [9]
TyAMasuHCKOTO MECTO-
POMICHAL
BepxmemenoBee ussect-| 6,8 |200—20 |0,53—1,37} 0.72 | 78—20,0] 10,6 [14]
HARKE pailoHa AdalyKu
Bepxmemesnorme mspect-| 82 |200—20 [0,72--1,07| 0,89 | 8,7—13,0{10,9 | [14]
HAKN paitoma KapaOy-
JnaK
Heczanuk Berea, Oxaito] 19,35 |}50—1000]0,07—0,75] 0,41 | 0,38—3.85! 2,11 [276]
Hecaannx Steven, Wa-| 18,45 |50—1000|0,78—3,45| 2,41 | 4,2—18,6] 11,4 | [276]
auopEAA
To e 18,2 {50—1000{0,73—2,0 | 1,36 | 4,0—11,0| 7.5 | [276]
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s obmero mpepcraBleHna O C/RMMAaeMOCTH mop B Tadua. 29 mpun-
BOJATCA 3HAYCHUA B o ¥ [f ; AJIA HEKOTOPHIX MOPOZ, 1o AanusiM J. A. Anto-
posa [9], M. C. Barosa, B. 1. Iloii [14], . C. Xsorca, K. E. Kyka
[276]. Smas B, m m,, WO pesyabTATAM HCCIELOBAHIA KePHA MOMKHO
mogcunTaTh no gopmyre (208) mopmcrocTh M, B MIACTOBHIX YCJIOBUAX.

B uccaegosanmax . A. Auronosa [9]) ousiTH Beiuch mpum mOCTOAH-
Hoit BHemmeil warpyske, pammoit 200 mrc/cm?, a B mcciemoBaHHAX
M. C. Barosa n B. 1. loit [14] — npu Bremmeit narpyske 400 xrc/cm?.
B ofoux caydasx xomHeuHOH Ieibplo OHIO omnpefiesienue Ros>OuInenTa
cmumaemoctn f.. Beauunna xoaddunmenra ., B Tabx. 29 mopcanTniBa-
aack 0o popmyne (203), Benmanna f i 2-1
B [276] — o ucxogabim mammeM. [Tpm Jc.(kecjem®)
3TOM 324 HNCXOJHYI0O LOPHUCTOCTH IEC-
9aENKOB OBLIAa OPUHATA NX IOPUCTOCTH 12 ‘\K

npu gasiemun B obpasite 50 kre/cm2. ~Q 2
Uz mprBefeHHEIX NAHHBIX BHAHO, g kL{

9TO Jiajke CpefHue BeJWIUHH B. U, \\ !

IJIA PasiuYHEIX TOPHLIX HOPOJ KOJIeh-

ToTcs B MEpPOXnX mpegenax. Iostomy 4% <

OIpefiesIeHVe WX B 1af0opaTOPHOH Hpak-
THKe JOJHHO OHTL 00A3aTelIbHEIM,
TaK jKé KAaK M oIpefelleHNe CPeJHUX 80 0 100 60 pnn,/«aa‘/mz

IapaMeTpPoR IO PO IPY AHAIH3E KepHa,

mpuueM ompefienenne Koapdunuenrtos Pme. 56. 3asmenmmocts Kos@mum-
CIKMMAEMOCTH f ¢ ¥ f; HOKHO BECTHCH le]l;;a ‘éﬁ‘éﬁggg‘:&;ﬂ 151:1 o (gg:en;:
OpH YCIOBUAX, BOCIPOWIBOIAUIUX YC- OB

JIOBESA 3JMETAHNA KOHKPETHO H3YIaeMo-

ro miacra. HeobxogumocTs cobmiofeHna

9TUX YCIOBUI AUKTYeTCHd TeM, UTO BeJIHIHMHDI ¢ I f, BO-IEPBHIX, 3aBI-
CAT OT JABJIEHWA ¥ MeTONUKHM WX mopmcdera. g maamocrpanmm crasam-
HOTO Ha PHC. 56 OPUBORATCH KPUBHE M3MEHEHUA . B 3aBHCUMOCTH OT
nasaenus, noiayaenusie M. C. Baroesm u B. . Hoit [14] npu uccaeno-
BAHNY M3BECTHAKOB BOPXHEMEIOBHX OTJIOMKEHHA AJaTyKCcKoro paiioHa,
Kar yme ymoMmHaZoCh, BCECTOPOHHEe BHeINHee [AaBleHne Ha ofpaseil
B oTiX omneirax pasasiock 400 xre/cM2, a BHyTpeHHee H3MEHAJIOCH
or 180 mo 20 mrc/cm?. Kpumsaa 7 ma pmc. 56 mocTpoeHa IO HAHHEIM,
TMOJCYNTAHHBIM I KaMI0ro WHTePBaTa IIBMEHEHMS [aBJeHIA depes
20 kre/em?, a kKpuBasa 2 — WO MAHHKM, MOACIUTAHHEIM IS BCEro AHAHA-
30HA CHIUKEHHA [aBJIEHHS OT HAYAILHOIO.

W3 »TuX pgampex, Opemjge BCero BUIHO, Y9TO HA PA3HHX CTaguAX
9HePreTHIeCKOTO JICTOMEHIS I TacTa BeANUnHAa . PAsindna: ¢ MOHUMe-
HEeM BHYTPHUILIACTOBOTO JABIEHNA OHA Pe3Ko yMeHbIIaerca. I{pome Toro,
OHa 3aBUCHT OT cmocofa pacueTa TpPU pPelIeHAr UPAKTHIECKHX 3a7ad,
TaR Kak KpuBbie / m 2 CYMECTBeHHO pasindanTca. Heau pess mmer ob
OmeHKe cpefHell BeININHH [}, TPH CHUKEHMM IJIACTOBOTO [ABJeHWA 10
KAaKO#-TO IPOSKTHOM BEIIIUHDE, TO B DTOM ¢liydae KOMKHA OHITH MCOONb-
30BaHa METOJIMKA pacYeTa, NPUMEHEHHAsd NPH IIOCTPOEHWE KpuBoi 2.

Bo-BTOpHX, BeaMdMHA B, CYMECTBEHHO 3AaBJICHT OT MeTOAa ee
ounpepenenusg. HWecaegosamuamu M. C. Barosa u B. . Hoit 6s1mo
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YCTARHOBJIEHO, UTO €CAN f. ONpefejdATh TyTeM H3MeHeHHs BHEUIHEro
ZaBleHns Ha o0paseln OpH BHYTPHIOPOBOM MABJEHUM, PAaBHOM aTMO-
cepHoMy, TO ona mMozker OHTH B 5—10 paz Goxbmme, 1eM IPU TOCTOAHHOM
BHOLIHEM [aBJeHNH M IepeMeHHOM BHyTpumiacrtosoM. CiemoBaTesbHO,
cobJ0jleHAE MIACTOBRX YCIOBIE HPHU OmpefeleHlH KodPPumuenTa ciuil-
MaeMOCTH f, uMeeT UPes3BhYaiiHO 6oJbIIoe 3HAUEHHE.

Paccemorpennse KOdPOHIMEHTH CHKIMaEMOCTH OTHOCATCA K 9UCTO
HOPUCTHIM U OTYACTH KABEPHO3HBEIM TOPHHIM mopogam. Ho Taxk Kak 9MeTo
MOPUCTHIX NJIM YACTO KABEPHOSHBIX KOJICKTOPOB He(TH U ra3a B IPUPOJEL
I0YTH He CYHIECTBYET, BO3HHKAET HEOOXONMMOCTE PACCMATPUBATE HeQTe-
ra30HACHINEHHR® KOJJIeKTOPH B OOIMEM BUIe KaK II0PUCTO-TPEIIMHOBA-
THIe, 4 WHOIYlA KaK MOPHUCTO-TPeIINHOBATO-KAaBePHO3HEE., B cBasm ¢ aTuM
apropom [108] GnITO [JOLOJHWTENIBHO BBEAEHO NOHATHE M JTAH MeTOM
oupejesieniia Ko3POUIHEHTA CHUMAEMOCTH TPEIIUMH 1 TPEMUHOBATHIX
HOPOS.

Ilo amamorum ¢ B, KooOUIHEHT C;RMMAEeMOCTH IJIacTa BCIENCTBIE
COKPAINEHHuA TPEmUH ONpeessaeTcss i3 BHPAKeHU

ﬁ _ _1__ AVy
T Vo Ap )

(209)

ITockonpry rospdunuent rpemunHoBaToCTH M, = V. /V,, 7. e. panen
OTHOMEHMI0 006BbeMa TpemWH K o0meMy muacra, To Bhipakenue (209)
MOJKHO IIPeICTaBHTL TAaKKe B BUE

1 AV: ’
Pr=—m; V. Ap mBa, (210)
rme fr — K02(PUIHEHT CRMMaeMOCT! TPeIHH, ABIMIOMUACA AaHATOTOM

KO3 PuHNeHTa CHUMAEGMOCTH TOP .
IMo amasorum ¢ (205) u (207) dopmyny (210) MoMHO HperCTABHTSH
B Buge

\
1n( Mr .
By = — —ps ) (211)
Wit
My =Moo PP, (212)

Ifle Myq U My — COOTBETCTBEHHO KOdPOUIMEHTH HAYAJBHOH U TeKymei
TPEIMMHOBATOCTH TJACTA.

B Ta6n. 30 mpHBOAATCA Ppe3yALTATHL ONpefeleHud KoaddumuenTa
CIKIMAEMOCTY TPeIUH f 1 [JA HeKOTOPHIX MeCTODORIEHWH IO JaHHBIM
Pa3AUYHHX HCCIef0BaTeNe M.

W3 Taba. 30 BHAHO, 9YTO KOBQQUINEHT C;RUMaeMOCTH TPeIiuH fr
IpUMepHO Ha JBa HOPAJKA BHIIE KO3QOUIIEHTA CHKUMAEMOCTH IOP f -
Peur B fammom cayuae MOMeT HATH JULIb O IPUMEPHOM PA3ININI KO-
PuImuenToB CKMMAaeMOCTH, IIOTOMY 9TO JAaHHEE, IpHBeleHHLe B Taba. 27,
29, 30, cTporo ropops, HeCOMOCTABUMEL MEFKAY €000, TaK KaK IOJIYydeHb
IpPH PasHHX UCXOAHBIX YeaIoBuax. CpaBHUTEILHAA ONEHKA KOd(pPuiuen-
TOB C:KNMaeMOCTH f g, Br» Bes Prv Br AIA XaPAKTePHCTHRI PABIUIHHIX
TOPHBIX JIOPOJ MOKeT OBITh 00BbEeKTUBHOU, eciau moJ Ap MOHUMATL pas-
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Ta6amma 30

Kosdpunuent csmumaemocrn Tpeupn f,
A HEKOTOPEIX He(hTAHBIX MECTOPOsKACHMIL

[3;- 103, (1re/cem?)=? fl;_*:'*
Homep 191
MecTOpOsKAeHAE CKBaMKI- &8
’ HEI TP e esTs cpegHAA g:;s:z
U3MEHeHH T BeIMIKHA EE §
TyiiMazurcroe, maact J{; 514 — 38,0 [108]
11 — 12.0
540 - 440
Bocrpecencxoe, M3BeCTHAR 36 31—575 44
1 12,2—33,0 19,0
[148]
Kapabynaxk-A4anyku, BePXHHIT Me 21a 35,0—51,0 45,0
51 9,9—170 12,0
Manaro6ex-BosHeceHCKOe, BePXHUI Mex 160-5 — 5,8 [178]
160-5 — 3.1
750-7 — 2,7
142-6 — 2,2

HOCTh MEKAY HaNDsKeHHHM COCTOSHHEM HeTAHOIO WJIH Ta3oBoOro
ITAcTa M TeRYM[WM MJaCTOBEIM JaBJIeHUEM H ecJif TO H JAPYToe JIA HUX
opupakoBo. B mporuBHOM ciayvae wmomoOHBIe AaHHBEIE HOCAT YACTHHH
XapakTep, OTPAasKeHHEH B YyOOMAHYTHX Tabimmax.

OrMeveHHOE BHIOIE pasimdgue MeKAY HK0d(PPUIMEHTAMH CHKIIMaeMOCTH
TpemuH f; 1 0P B, Goabmre, gem MeaY KoaQPuIHEATAMN CHRAMAEMOCTH
Pr P B cBsazu ¢ Ten, UTo TPeMUHOBATOCTH HOPOJ My IPUMEPHO HA ABA
OOPAIKA MEHbIIe MOPHCTOCTH M., coriacHo dopmynam (203) u (211)
KO3pPUIIMEHT CRUMAEMOCTH TPEUH f» MOKeT OBTH MeHbLIE . YIKe He
foJiee 4eM HA OHUH IOPHAOK.

CBA3b MEXKY KO3OOUNUEHTAMA CRKUMAEMOCTH
U JPYIUMN KOHCTAHTAMH YIPYIOCTH TOPHBIX IIOPOJ

Brmre 6p10 10KazaHo, 4T0 MeRAY Kod(PHOHEHTOM f§,, MOAYyIeM
I0nra £ n xoodpounuentom ITyaccora v cymecTByer cBA3b, ONUCHBaeMan
dopmyuoit (189), a memay B u f, — CBA3E, ONUCHBAGMAs BEDAIKEHHEM
(203). TlomoGHbie cBABW MOTYT OBITH CYIECTBEHHO DACIIMPEHH, eCclu
K K03 (UIHeHTaM CHUMACMOCTH f o, 1 U B, ONpe/ieTAEMEIM U3 BHIPaKe-
guii (200)—(202), mobGaBuTh KO3POUIMEHTH CKIMAEMOCTH MHHEDPATlb-
HOFO COCTAaBa IOPOHL.

W3smenenne o6beMa MuHepalbHOro BemecTBa uopoxn AV, npm
H3MEeHEeHHH BCECTOPOHHET0 BHEIIHEro AaBJeHUs MOMKHO OTHOCUTH JAubo
K o6neMy obpasua mopoget V,, dufo K 06BeMy CaMOTO MHHEPAJIBHOIO
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semecTBa V,,. B cOOTBercIBUII ¢ 3THM MOKHO HMETh 1Ba Rooddnmnenta
CIROMaeMOCTH: B, 11 fy, OUpefeNsAcMEe U3 BhPaeHul

1 AVu
Bu= — 577 (213)
it
ATy
Bu=— VM A (214)

W3 ormomenus (213) ® (214) caepyer, uro
Bu = Pu (1 —m). (215)

Tar sxe 09eBUNHO, YT0 OOMUA ROIYEUIIHEHT CIRUMAEMOCTH HOPUCTOR
HOPOJEL f, paBeH cyMMe KO3(QQUINEHTOB CKIMAEMOCTH

ﬁozﬁm‘f‘ﬁc- (216)
B coorsercrBun ¢ dopmyroit (189) ams By MOMKHO. HAIICATH

B, = S U—2w)
r= SU—2V)

o, 217)

rne E, 1 vy, — coorsBercTBeHHO MOAYah ¥Omura u kooddumuent Ilyaccoma
71 MUHEPAJIHHOTO BEIIeCTBA TOPOMEL.

Caenosareanno, yuutwmsaa (189), (215), (217) ana B, MomHO Ha-
nucarThb )

b= 3(1;:-2\)) 3(1—2\721(1—m) 218)

Tarum obpaszom, koapduIIIeHT C:REMaeMOCTH f. OO0YCIOBIINBAETCH
vonyismu lOura m rospdumuenramun I[lyaccona caroil mopopsl u ee
MUHEeDPAIbHOTO BEMECTBA I MOPHCTOCTHIO.

Hecroapko naage 0GCTONT 7[€JI0 G TOPHUCTO-TPEIXAHOBATEIMIT I'0 PHEIMI
mopogamu. J3-za Toro 4ro B GOJPIIMHCTBE CIYIAEB OHH PacOafaloTcs
o TpemiHAM M II0TOMY OHPefleliNTh MX KOHCTAHTH ympyroctm B rabo-
PaTOPHHIX YCHOBIAX HEBO3MOJKHO, OIpeqeleHNe STUX KOHCTAHT B Jabo-
PaTOPHBIX YCIOBHsIX B OCHOBHOM IPOBOAMTCS A Marpulisl. B cBasu
¢ 9THM K02(PUIHeHT CREMASMOCTH IO PHCTO-TPEMNHOBATOR TOPOIH B ec-
TECTBEHHBIX YCIOBNAX HOJK JeHCTBUEM OJHKX IPABHTAIMOHHSIX CILT MOMKHO
OpPeACTaBHTH B BHEE OTHOMEHNH

. AVo+AVr
0= T o v Ap® (219)
a KOD(QEUIMEHT CKIIMAeMOETH TpPENliH
v __ AV
bz = (Vo+Vr)Ap’ (220)

rge Vo 1 V, — €00TBeTCTBEHHO 00BeM MATPHIN W TpPEIUH B ILIacTe,
a AV, u AV, — ux mpupalieHune Upu H3MeHEHUHU JaBIeHNT Ha BeJTdH-
anuy Ap.

Uz ormomenuit (200) m (220) cuexyer
ﬁ AVry
L =(l—m)ATT, (221)
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a 13 orHonrenus (219) x (200), wves B Bugy, wro m, = V. /(V, - V1),
6yaeM HMeTh

Bo AV,
E=(1—’”T)<1+A—v§>- (222)
Cpasmusas (221) w (222), moaywum
Bo =P (1 —ms)+ Bs. (223)

C yuerom (189) 1 (210) dopmyxa (223) mpuner Bupg

po=2U=2 (omn) | gy (229

CremoBaTeNpHo, OPH W3NOKEHHHX O0CTOATEIBCTBAX MOMKHO TUIND
OTMEeTHTEL, 4TO0 o0mu#l kKosddunmenT CRHMAEMOCTI LOPIICTO-TPEIIIHO~
BaTO#l MOPOJB 3ABHCHT OT YUPYIHX CBONCTB MATpUIEL, KOdQPuIiedta
CHHUMAEMOCTH TPeIUH 7 U KO3QPuIuenTa TpeninHOBATOCTH M,.

Ecnn xod@punHEHT C/MUMaeMOCTH TIOPHCTO-TPEIHHOBATOTO IIIACTA
BEIPA3IITHh [0 aHAIOTHHU C ff, Yepes OTHOIEH!Ie CyMMapHOTO TPI PAIeHIIs
o0beMa TOp M TPEIMH K 00beMy IIACTa, & HMEHHO:

7
Bi= — s (225)
(Vo+Vx) Ap
TO, comocTaBas 3T0 BHpamenne ¢ (220) 1 ¢ (202), no ama’dormu ¢ mpe-
OEIRYIMUM Halije

Be=Pc (1 —mq)+Bz (226)

mwrn, yanrsag (218) 1 (210), Gymem umers
’ 1—2 1—2vy) (1— , \
pi=3(t—my| i52 — L= U g 27)

B oriandue ot fo 37€Ch IPUXOLUTCS [OMOIHITEIBHO YIUTHBATD [0 PIIC
TOCTH ILOPOARI H YOPYIle CBoiicTBA ee MUHEpaJlbHOIO BelHecTBA.

YIOPYTOEMROCTh KOJJEKTOPOB HEOTH M T'A3A

COBORYOHOCTD YLOPYTOCTM IMOPOJ 1T HACHIMARIINX HX JKIUAROCTEH
JI TA30B XapaKTepuayeT Hx oMY YIPYTOEMKOCTh, KOTOPasd OLeHIiBaeTCA
roodpumuentom ynpyroemrocTn f*. Homewnsd nuj Gopmys aids ompe-
merends * TPeN[IEOBATO-IIOPHCTOIO IJTACTa CYIECTBEHHO 3aBUCIT OF
TOTO, KAK OIEHUBAIOTCH €T0 IOPHCTOCTL, TPEMIHOBATOCTE, BOAO- I Hed-
TEeHACHIEHHOCTL, BHINe GhI0 IOKA3AH0, ITO ecill Hoj Kod(ImunenTon
MOPHCTOCTH /M IMOHNMATH OTHOINeHNe ofbeMa mop V,, kK 06BeMy MaTprin
V4 a mox roddduiipeHTOM TPEIINHOBATOCTI M, — OTHOIIeHHEe o6DneMa
tpemite V, K o6benmy Beero miacra Vy = V, -4 V., t0 xoapdumient
C;KUMaeMOCTII I1acTa B¢ B OTOM cjydae ompepelsercs Qopumyron (226).
IIpm oTixX yC/H0oBHAX 00HeM MUAKOCTH B miacre OYAeT ONPeJelATLCH 13
BBHIpasKe HIIA

Ve=Vm+Vom, =Vl —mym-+Vom, =
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u Torma, yuurhiBag (204) m (226), pma onpepenenns ¥ moaydum gop-
MYy
B* =P (1 — my) 4 Brmr B [(1 — my) m -+ ma]. (229)

Ecan DpuHATH, 9T0 MOPH HACHUNEHB! HEQTHIO H BOJOH, a TPEIIHHE
TOJNBKO He(PTBLIO, TO TPeTHH WieH HpaBoit wactu paeercrsa (229) mpu-
MeT BHJ

(1 —my) (1 —a)mP, -+ (1 —m,) moB, + Bm,, (230)

e By u B, — KODPOUIMEHTH CRUMAEMOCTH HEe(TH I BONBL. YIMTHBAS
(230), ¢opmyay (229) sanumem B Bume

6* :ﬁc(l—'mr)+ ﬁ';mvr + [(/1_'m'r) (1 ""O‘) m +m'r] ﬁﬂ—{_
+ (1 - mT) maﬁa- : (231)

Mopmyina (231) npumennMa 1 K Ta30BOMY IJIAcTy, eClu BMECTO f,
THOCTABHTE KOBPOUIIMOHT CKUMAGMOCTH Tasa.

IIpw orcyrcTBUN TpemuH B ujgacre, T. e, Korga m, = 0, us (229}
noayaum usBectHyi dopmyay B. H. lleaxagena [265]

p* = Pum ~+ Bes (232)
p*=p,m (1 — )+ Pymor +-Pe. (233)

JlonyctuM Temephb, YTO IOPHUCTOCTH M 10n06HO KOd(PUINEHTY Tpe-
OIMHOBATOCTH M, ONpeNejeHa WIM IPOCTO AaHAa B BUAe OTHONIEHHH
o6Bema mop Ko BeeMmy o0bemy miaacra Vo = V, - V.. Torma cymmapnas
eMKOCTh IYCTOT WIIacta OYyHeT XapaKTepPHIOBATHCHA ILPOCTOM CyMMO#H
me = m - m,. Ecan opu sTuX yCI0BUAX HACHIIEHHOCTH IJIACTA HUA-
KOCTAMHM XAapaKTePU30BaTh OTHOIMeHHeM 00bemMa ux K 00BeMy DycToT
maacrTa, T. €. IPHHATH

a us (231) dopmyny

Va="Vo(m+m,), {(234)

a KO3QQUIUeHT CHHUMaeMOCTH . PacCMaTPHBATL Kak OTHOIIeHIe NpH-
pamenng o0beMa HOp IPH U3MEHEHNU JAaBICHHUA KO BCeMY 06heMYy miacTta
V4, TO JIeTKO 10KasaTh, Kak »To M OBIo cresano paupme [108], uro

Mo amamoruu ¢ (231) ms (235) mmeem

p* = (1 —a) (m+ mq) B, + (m+ my) ofy + B + Prms. (236)

W3 wusmoskeHHOTO BHIHO, YTO TIPU ONEeHKE YOPYTOEMKOCTH TpeInn-
HOBATO-IOPICTOTO IIJIacTa IPe3BHUAHHO BAKHO WMETh B BHAY, B KaKHX
CIydaAX MOJKHO HOJb30BaThca gopmydamm (229), (231), (235) u (236)
B 2aBHUCMMOCTI OT CMEICJNA, BKJIQJHBAEMOTr0 B BeJIWUNHBI, BXOJAMre
B o1u ¢gopmyasl. IlocienHee B M3BeCTHOH Mepe B3aBHCHT OT MeTOIOB
onpefelieHs 9THX BEeJNYHH. Y IUTHBAA H3JI0KEHHOE PA3indne B opMy-
Jax niAa OMeHKN YIPYTOEMKOCTH THCTO ITOPHCTHIX H DOPHCTO-TPEMHHOBA-
THX KOJIIIEKTOPOB, & TaK:Ke HAIW9ie TPedH B HUX, MHOTIE HEYIAdH TIPK
OLieHKe TMapaMeTPOB IJIACTA IO KPIBHIM BOCCTAHOBJIEHNSA /aBJIeHHs IPH
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CaMOIPOCHYIINBAHNI U THAPONPOCIYIINBAHNH CKBAKIH B PAJE CIY4Iaes,
HO-BUJUMOMY , MOKHO 00BACHUTH TeM, ITO OPH 3TOM HOJAb3YITCA POpMY-
" aoit (232) BmMecto gopmya (229) u (231), Aonyckas Tem caMuM GOJIBILYIO
OMubKy.

W3 ra6a. 28 m 29 sugHO, 9TO B <iP x> HO DTO He MCKIOYALT BO3MOSK~
HOCTY CYMECTBEHHOTO BIMAHUA § . HA *, eci UIMeTh B Bumy, ato m << 1,
a m; << 1, KOTOpHe YTACTBYIOT B IIpUBEJAEHHHX (OPMyIax B BUJe
COMHOJKHTETCH C f§ . .

METOJMKA ONPEJEJIEHHA RO3OPHUIMEHTOB CHKUMAEMOCTU
IIOPUCTO-TPEIITHOBATLIX T'OPHBIX IOPO]

W3 Bcex mepeumcieHHEIX BHuie KO3(QQPUINEHTOB CHAMAEMOCTH IOp-
HHX IIOPOJ, OLCaHHe METORMKM OompefeleHHsa Telecoo0pasHo OPHBECTH
TONBKO 715§ 1 fr, TAK KaK OCTAIBHEE ONPeeNANTCH A0 [0 Besi-
annaM £ u v, 1100 0o JaHHEIM 0 DOPUCTOCTH I TPEI{MHEOBATOCTH ¢ MCIOIb-
30BaHUEM COOTBETCTBYIOIINX COOTHOIMGHMUIA.

s oupenenenus B OCHOBHOM KO3QQHMIFEHTa CHEMaeMOCTH f.
menmoaszyercst upubop . A. Amromosa [9]. 9rtor mpmGop ¢ HebOIB-
MUMH U3MEHEHUAMHA W PaccYNTaHHbil HA Gojiee BEICOKWE AABJICHNS OBLI
menoab3oBan m B mcciegoBarmgx M. C. Barosa u B. M. Hoit [14].

Hpunbop cocronT u3 BHEmHeH M BHYTPEHHEH KaMep BEHICOKOTO JAaBle-
Husi. B KpHIDKe BHeUIHe#l KaMepPH CMOHTHPOBAHL TPH KJIEMMEH, H30JH-
POBAHHEIE OT KOPOYCA, CTANBHON KapMaH [JI1 TePMOMEeTpa, Ba CAJILHNKA,
dgepes KOTODHe OPOXOHAT INTOKU, MUKPOMETPHWYeCKNe BHHT K HHUIHEIb
I KpellleHusa TPYGOK OMTAHHA. '

BuyrpeHHss mamMepa IpHCOGIUHAETCA K KPHIOKe BHeIIHell KaMeph
M OpefcTaBiIsfeT €000 CTAKAH W3 HEP/KaBelomeH cTajH ¢ KPBIHIKOH,
VHRpemIaeMON IPU HOMOUIM KOMbIa Ha pesbbe. B KPHIOIKe MOHTHDPYIOTCS:
I{Be KJIEMMEl, M30JIMPOBAHHEEe 0T KOPUOYyca, unTarelsuas Tpybra, coega-
Haomag KaMepsl ¢ OPecCcoM, HIIMHED, B KOTOPOM IepeMeliaeTcs iop-
menb. K KpPHINKe BHYTpeHHel KaMephl ralikoil ¢ JeBo# W mpaBoil pe3nboit
npucoe/iHHEeH Nbe3oMeTpudYecKni cocy. K miKmed gactu cocyxa ¢ 1mo-
MOIIBI0 TPYOKH NPHCOEIUHAIT NWIMHAP, B KOTOPOM CBOBORHO mepe-
MEH[aeTCA HOPIIEeHb. «

Onncauusit npubop mMO3BONAET OOpefednTb KO3POUIIEHTH CRIMae-
MOCTH FRUAKOCTHU [, 00pasna MOpoasl f. W YyOPYTOEMKOCTh MATPUILEL.

Haa onpegenenns sHadenusa f. HcclIefyeMeli o0paser IOPOABI
HACHINAIOT JRUAKOCTHIO, 3aKIIYAI0T B CBHHIOBYIO 000J0YKY 1 Kpenar
K KPHIIKe HbE30METPUYECKOTO COCY[Aa TaK, IT0DH II0OPOBOE HPOCTPaH-
¢rBo obpasma cool0manoch ¢ MOMOCTBIO muiammEgpa. Ilocme sroro cos-
JflaeTcd JaBJIeHMe ¢ BHeIMHell cTopoHsl o0pasia, COOTBETCTBYIOIee mJia-
€TOBOMY flaBlenuio. JlaBienne BO BHeIIHeH KaMmepe IO[jlePKHBACTCSA
paBHBM aTMocdepHOMY. B pesyibTare CosgaHid BHEIIHEr0 [ABICHIA
o6ben mop 6yIer YMeHBNIATECA, MKULKOCTL (BogA) 6YeT BHTeCHATHCH 13
ofpasma. 3Has JaBieHue ¢ BHeIMHE cTopomsl 00Pasma M XOf HOPIUIHS,
HOACYNTHBAKT 3HAYEHNe f3: :

) Ah
Be=onis » , (237)
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rge Ak — Xopf WOPMH:A; f — ILIoIMAIL CeYeHNs HOpImHHA; V, — HAYAIb-
HBII 00'beM 00pasna; Ap — usMeHeHNe JaBIeHUs HA 060J0YRY 06Gpasma.

Haiinennoe onmcanpiM IyTeM sHadYeHme Ko3dumumenra cKuMae-
MOCTH f. MOKeT ObITh WCHOJB30BAHO NI MOACYETAX YHPYTOEMKROCTH
nxacra §* mo dopmymam (229), (231), (232) u (233).

WexnounrenpHoe DOM0MKEHNE B TOM OTHOINEHUN 3aHUMAET Ol peneiae-
HHe KO3POUINEHTOB CHUMAEMOCTH TpemmuH f; miu f,. B cBAsu ¢ Tem,
9T0 KePH II0 TPeI[HHAM, KAK IPABUIO, PACHAAeTCA, KOIPOHUNeHTH f 1
u f, OIpeaedAloT MeTOJaMIl IPOMEICIOBLIX ICCIeNOBAHNIL.

Coraacmo ¢gopmyme (211) B TpencraBigeT coboii oTHOIIeHHe HpHU-
pamenna ofbeMa TPeIHH K UX HAYaJIbHOMY 00beMy IpH H3MeHEHUH
papinenus ma 1 krc/cm®. Taxoe mamenenme 00beMa TpPEH[UH OPU M3Me-
HEOHUN [ PecCHl B IIACTe JONKHO OTPAasHThCA Ha OPMe MHIHKATOPHEIX
KPHUBEIX, I0AYIaeMBIX IPH HCCACHOBAHNHT 3KCILTYATAI{HOHABIX U HATHETA-
TeJBHEX CHBAKMH. B 9KCHIYaTAMIIOHHEX CHKBAJKUHAX € YBeINUYeHHOM
Jenpeccuil 06beM TPEUIUH FOMKEOH YMEHbIIATHCH, B CBASH € 96M HWHEHA-
KaTopHad KpuBag Hprodperaer BHOYKIYIO GOPMY IO OTHOMEHHIO K OCH
nebutoB. B marperate bHHIX CKBJKHHAX € YBeIUYSHHEM eI PEeCCHH
VHAMKATOpPHASA KPHBAsg IHOXYyIaeTCHd BOTHYTOH IO OTHOINEHUI0 K OCH
ne6GiIToB.

N3aomennoe mpefcraBleHne O BINAHUU CKUMAEMOCTH TPeIO[UH HA
$OpMY UHIIKATOPHHX KPHBHX IOATBEP:KIAETCSA  WCCIeOBAHUAME
O, C. AGmymuna (1] ma TyiiMmasmmexom HedTAHOM MeCTOPOMKICHUM,
KOTODHE LOKA3aJaH, YTO 0 Mepe VBeJIHYeHUH IaBICHUH HATHETAHUST
BOAH B HJACT ITHIUKATOPHHE KPHBLie HpHoOPeTAIT BOTHYTYI0 (OpMY.
Jlocne packiamuuBaEmA TPEeIMUH TECKOM HCKPHBIEHWS WHIHKATOPHHX
KPUBHX NIPH H3MOHEHHU IeNPECCHH B IjiacTe He HAOIIOAAIOCH.

W3 Bcex pasMepoB Tpelqu: AIHUHSL [, IIAPAHH ¢ I BEICOTH b HaunGoisb-
mee BIUAHHE HA PAacXo[ ;KUAKOCTH B HNX OKA3HBaeT BHICOTA (PACKpPHI-
Tocth) b. W3 3aroma Byccunera m3BecTHO, 9T0 PACXON RUAKOCTH B IPH-
MOYTOJBHOH TpeIMHe IPSAMO UPOUOPIMOHANEH e WMHUpPHHE, Ky0y BHI-
coTH u ofparHo mpoiopruoHaleH ee jginHe. Hapsagy ¢ sTuM, Kax IOKa-
saxm miceaenosamaua @O, C. A6pyamma [1], HanboipmeMy BIHAHIIO
JlaBIeHNsA B LJIacTe MOABep:KeHa Bicora Tpemuu b. CiefoBaTelsHO, Br
MOJRHO OpUGNMIREHHO CYUMTATH PABHBIM

, Ab

= 238

ﬁT b Ap ( )

Wssecruo [118], 4ro nporumaeMocTs mFacta, 00yCA0OBICHHAA TP~

HaMu, MoMeT OBTH HalileHa OyTeM CPABHOHHA CKOPOCTH MABUKEHIA
SRUJKOCTH B NPAMOYIOJbHON mmesu mo Byccmmery

__b2Ap

¢ UCTUHHON CKOPOCTHIO JBIKEHIIS JKUAKOCTH B TPEHMIIMHOBATOM ILIACTe
mo [apemn

__krAp
v (240)



H3 KOTOpOro c.jaeayer, 4TO

ke = b2 (241)

12

rge %y — ®oaQPUIIEHT TPOHHIAEMOCTI I1acTa, 00YyCJIoBICHHBI ero
TPeIHNHOBATOCTHIO *, eM?; b — cpejiHAs BHCOTA TPEHIUH, CM; M, — K03~
(UINeHT TPENNHOBATOCTI, ‘
Ecau xosddumuent npounmaenocri Brpasurs B Jlapcu, to gpopmyna
(241) npmmver Bup
k. =85-105m b **, (242)

rge m,, Kar 6u1210 norazano pansime [107, 108], morker GLITL BEHIpa:KeHA
gepes CAEAYOULie BeINTHHBL:

anbl anb
My =— —-—F——_Sb. | (243)
3pech @ — cymMMapHas IDHPUHAQ TPeIHH, CM; 7 — UNCI0 TPemluH;
b 1n [ — COOTBETCTBEHHO CpefHAA BHICOTA II JJAUHA TPemus, cM; F —
IOBePXHOCTE: (QuabrTpauui miacra, cMm?; S — Ro3PPHUINEHT TIYCTOTH
Tpemin#, paBHHI an/F, em~l. C yaerom (242) u (243) mccregoBaHuAMM
[108] Ormo morazamo, dTO

N Al W 8 = —

. , b—b' Mp—mr /kT— ]/-kT l/nT_%‘/nT
ﬁ‘l‘ = b A = A E-—J 3 = 3 — H] (244)
p mr AP kr Ap ‘/ N Ap

rme b u b’ — cpeamad rUAPABINIECKAs HKBUBANOHTHAA BHCOTA (pac-
KPHITOCTH) TpemUH; M, U M, — KOd)PUINEHT TPEHIHHOBATOCTI; K,
0 kr — X0pPUIUEHT TPOHUTAEMOCTH, 1), i 1y — KO3(OUIHEHT 1IpPO-
AYKTHBHOCTH COOTBETCTBEHHO NIJIA JBYX 3HAYeHUU [JaBIEHMs, OTIHYA-
oouxcsa Ha BeJdudnHy Ap.

Uexopsn m3 coormomenuit (244) M. M. Marsees [178] nmorasax:, uro
KoppPUOUEHT CRIMAEMOCTH TPEeIUH MOJKeT OHITh ONpefedAeH TaKme IIo
KpPHUBHIM BOCCTAHOBIGHIS NABIEHNsA, CHATHM Hocle paboTe miacra mpu
ABYX PA3HBIX CTAINOHAPHHIX PERUMAX, HMes B BILY, UT0 A h/p = Q/4mi.

B sTon cnydae dopmyna Jis ompefeneHIs B uUMeeT BHJ

o V@_—_i/( )

Tannm o6pasoy, UCHOIL3YA HWHINKATOPHYIO KPHBYI M KPHBYIO
BOCCTAHOBIGHHA NABJCHIIA LPY CMEHE CTAIIIOHAPHBIX PEKIAIOB PaboThl

: (245)

* B mmreparype, B gactHOCTH B cTtathe I'. I'. HoasaxoBa [204], wacTo myTawTt
DPOBHUIAEMOCTh TPEMIEHOBATOrO IJIACTA C IIPOHMIAEMOCTBIO TPEmuWH. MemRay TeMm
BTO COBEDIIEHHO Pa3HEIe KOHCTAHTH I10 CMEICHY ¥ o BegmuuHe [108]. 3necr m gaabme
nox kr EMEeTCA B BALY OPOHUNAEMOCTH TPEMIHAOBATOTO IJIACTa.

** B pa6oTax [106, 118] umcnenuni kosgduumenT B Popmyie (242) HAME TPA-
HAMAJICA PaBHEIM 10 82, 10 83. CorracHo opmye (185) Goee TogHOE ero 3HaYeHUE 85.
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IIAcTa, MOMKHO ONpefeanTh KOd(PPUINEHT CHRUMAeMOCTIH TPemuH fr
B mpusaboiHoil 30He W B YUANEHHOH OT CKBA/RHHBI 9acTH NJacTa.
. M. MaTtseeBsM GHLIO 3aMedY€HO, 9TO I OXHOM M TOH iKe CKBARHMHLI
f 1, Halimennnit mo gopmyne (245), orasanca B 1,8 pasa Goxslie, gem 1o
gopmyiie (244), BcnencTBMe PACKIMHUBAIONIOTO BINAHUA HA TPEIHITHEL
3arpsasHeHnit B npmsaboitmoll 3o0He.

CraszamHoe BHme 0 Ko3QOUIMEHTAX CIKUMAEMOCTH NPH BLIBOZE
dopmyn (205), (206), (211) u (212) moanocThI0 OTHOCHTCA M K OIpefe-
JEHUI0 H3MEHEAWH K03((MIINeHTOB UPOHUIAEMOCTH H IIPOAYKTHBHOCTH,
00y CIOBIEHHBIX TPEI[UHOBATOCTLIO ILIACTA.

IMockonbry o ABIAETCA HEKOTOPOU (yHKIueH mepemaja JaBJIeHIs
Ap, 7o, mexona ws dopmyant (244), mMoseM HAIMCATH

ay/ & ay/
B = (246)

Yk ap Y nap

]
WarterpuposanneM (246) npu COOTBETCTBYIOINX HAYAALHBIX M TEKY-
IUX TPAHNYHBIX YCIOBHAX ¢ YIETOM HAYAIRHOIO H TeKymero 3d@eKTus-
HOTO TI'€0CTATHYECKOT0 AaBjIeHns MOJydaeM

P (247)

rae kg, Mo, k'» M — COOTBETCTBEHHO HAWAJBHEIE M TeKyIIue EKO3(HQPu-
IUeHTH OPOHUIAeMOCTH M TPOIYKTHBHOCTH CKBAaMUH.

IIpuMenuTeIbHO K KOJJERTOPY NOPOBOTO THHA B AHAAOTMIHHX
dopmynax gas upouniaemoct B. H. Huxonaesckuit u A. T. I'opbyuon
[183] mcmonnzyiorT KoadduitmedT CRUMAEMOCTH ¢, KOTOPHIHA YHCIEHHO
OTIMYaeTcsi OT aHaJIOIMIHOTO KO3(QQUINeHTa, HNCHOAB3YEMOTO JIIA
OIeHKHM WM3MEHEeHWS MOPUCTOCTH TOH Ke HOPOJHL.

B nopucro-rpemunoBaToii nopojge, B KOTOPOH IBIKEHHE HUIKOCTEH
IPOMCXOANT W IO IOPaM, A ONpefeNenua Ko3(PuIuenTa OPOAYKTHB-
HOCTM CKB&KuH, 0O0YCIOBIEHHOI0 TPEIIWHOBATOCTHIO 1], HEOOXOAUMO
uMeTh HHGopManuo 06 3hPeKTHBHON NPOHNNAEMOCTH MATPHUIE IO KePHY
ky 1 obmeit mponmmaemocTu maacta k. mo pesyabTATAM WMCCIEHOBAHUS
ckBakuyd. Torma npoEHIaeMocTh nacTa k,, o6yclIoBIeHHAaA TPEIIUHOBA-
TOCTBIO, OIpeleliAeTCHa KaRk pasHocTs by = k.—ky. Ilo k., k. m 1. MomHO
HallTu Ko>PQUIMEHT UTPOAYKTUBHOCTH 1),, UMes B BUAY, 9ITO

N ke
e = T _ (248)
rie 1. — CYMMapHBIH Ko3QPHUIUEHT NPONYKTHBHOCTH CKBAajKHHBL HAa
JuHeHHOM ydYacTKe WHIWKATOPHOHM KpuBoil, o0ycCIOBIeHHHH. QUIbBTPa-
nuell KUAKOCTA OMHOBPEMEHHO B TOpax H TpelIWHAX.

B cBszu ¢ w3mosxeHHBIM 00 OIleHKe CKIMAeMOCTH TPelluH HHTEPECHO
OCTAHOBHTHCA HAa HEKOTOPHX Pe3yibTaTax Jab0pPaTOPHEIX HMCCIeIOBAHNI
J. B. Kyrosoit [162], mocBaMIeHHBIX H3YYEHWIO M3MEHEHWS HPOHHIIae-
MocTH 00pa3sUOB KepHA ¢ HCKYCCTBEHHON TPEMIITHOBATOCTHI0 IIPHM BHEII-
Hux gasjennax ruapoob:knma or 30 mo 300 kre/cm? PesymsraTi oupe-
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medeHiis NPOHUIAeMOCTH WCIOIb30BAMNCE IS YCTAHOBIGHI BeJddHAbE
packpbitocti Tpemus mo Merony [104), usioskennomy Brume. IIpu uame-
HEHII BHEIIHero JaBleHus Ha o0pasell B OJHUX ONLiTax PACKPHTHEe
TPENIIH USMEHAIOCH 0T 33 0 7 MEM, B APYIUX — oT 26 10 5 mrM. [[0ab-
ayach dopmymoin (238), Nerko mMOKaszaTh, ITO OPH YKA3aHHEX H3MEHE-
HUSIX PACKPHITOCTY KOdQPUINEHT CKUMACMOCTH 1 COCTaBIsTeT NPHMEPHO
3 10-3 (kre/em?)~!. Hazo 3aMeTHTh, 9TO 9TH De3yIbTATH HCC/IeT0BAHNI
HEeIIoX0 coriacyloTes ¢ pamabiMu Tabda. 30.

Coraacuo meeixemosanizaM J1. B. HyToBold, wamenenug PaCKpPLITOCTH
Tpemus b, a CIef0BaTeJbHO, U H3MEHEHUA KO3PPUIIUenTa csRIMAeMOCTH
fr TPOHCXOAAT TIABHEIM obpasoM npy H3MeHeHIN 3(derTUBHOE Beau-
b BEemHero pasiaenusa A0 100—120 xre/cm?. Mocaexyomee mossimme-
HUe JABICHNA HE IPUBOJUT K H3MEHEHUIO PACKPHTOCTH TpeIuH b 1 Be-
JAUYRHEL 1 , XOTA TDOJHOTO CMBIKAHHMS OHM He JOCTHIAlOT I MPOHUTIAe-
MOCTH KepHa InpuHoGperaeT HEKOTOPYX  UDeeNbHYI MHHIMAILHYIO
BeJIHIAHY.

W3ia0eHnble Pe3yIbTaTh, Pa3yMeeTCd, He OTHOCATCS K MaKpOTpe-
IITHAM, TaK KAK IOBejeHHe WX NPF H3MEHEHWH BHeIIHero NABJEHMN
MosKeT GBITL HHHM. BechbMa BO3MOKHO, 9TO KosQOMITHEHT CiRMMAEMOCTH
pr, COOTBETCTBYIOMNH MOPAAKY 10-2 (cm. Taba. 30), orHOCHTCS MMEHHO
K MaXkpOTpPeIiuHaM.

NPOYHOCTH I'OPHBIX HOPO/] HPU PA3HBIX TEGOPMALINAX

Korja mampssKeHme [OCTHTaeT IUPeAeNa YOpyrocrm wnim Impefena
TexygecTs, Telo I'yka HadnHAeT Pa3PYMAThesa WIM INIACTUYECKH Tedb,
nepexons B Teno Cen-Benama. Comporusiienne rea 'yka paspymennio
1 mepexoxy B teno Cen-Benana, Kak yiKe 0TMe9a 0Ch, HA3HBAETCA TPOT-
HOCTBI0. B CBA3W C TeM, UTO TPOYHOCTD 3aBUCHUT OT Buja xeOpMaliu,
OOBIYHO HCMONB3YIT HOHATHA (IPOYHOCTH HA PACTSMKeHNe», «IPOYHOCTD
Ha cskatvey u T. 7. COBORYIHOCTH 9THX HACTHHIX IOHATHH faeT o0IIee
upencraBiienne o mnpodnocTn Tena. B rabu. 31 mpmeopsrcs mamboaee
pacmpocTpaHeHHEe JAHHEE O TpefiellaX H3MeHeHWS IPOTHOCTH Ha CrKa-
THE [JIs FeKOTOPHIX M3BEP/KEHHBIX W OCANOYHHIX IOpox. IIpuBeneHHEH®
HAaHHbIe CBUJETENLCTBYIOT O BechMa IDMPOKMX Ipefenax KodeGaHHA
IPOYHOCTIL )i GONBIIMHCTBA TOPHHIX IIODOR.

Tab6aumma 31
IIpoyHOCTH HOPOJK HA CkaTue

) IIpeI(L)eJ; IIpenen

Tiopona "H oarae Tlopona A

O KIC/CM? Oy KIC/CM?

Basansr 2500-—5000 ' || Muabas 92600—2900
Cpasnt pasHbi 450—3600 | I'meiic 1500—1800
T'a66po 3000—3600 | [lecuanuk 400—2000
T'payBakkil 1700—4000 | Mpamop 1000 —1800
ITopdup 1900—3500 || MaBectHAR 200—1500
Menagup 2800—3000 | T AmAICTHIT caaHel £00—1700
BagsaabproBas J1aBa 300—1500 | Tydu 200—1500
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B oToeabHMX cilydagx UPOTHOCTH HECIAHHKOB HA CHKATIE MOKeT
moerurars 500 kre/em?, a usBectHakoB — 3500 rre/em2. Croxs szmadii-
TeJIbHHI quanaszod KoJeGaHuil TPOTHOCTH Ha CHKATIE RAK H3BEP/HEHHEIX,
TaK 11 0CAJOYHEIX TIOPOJ B 3HATNTENBHON Mepe 00yCIOBANBAEGTCA KPHCTA-
JIHYECKOM 11 ATPeraTHo CTPYKTYPOH HX, MIOTHOCTEIO, COCTABOM il Xapak-
TepoM pacipejeseHns IleMeHTHpyiomero marepuana. Ilostomy opum n
TOT ;K@ TUII IOPONH HA PA3HBIX ITY6HHAX W B PAa3HBIX reorpadirdeckux
paiioHax MOsieT HMeTh PAa3Hble MeXaHIT4eCKHe CBOMCIBA II IPOTHOCTD.

Oaa mamoerpanun B 1abn. 32 m 33 ppusopsarca (odee jeTaTbHEIE
JaHHbIe 0 TPOYHOCTH 0CafoIHbIX Hopoj Bamkupmi [6] n Kys6acca [272]

Tabanma 32
TlokasaTean MPOYHOCTH OCAKOYHBIX Hmopox Bamkupun
HpH OAHOOCHOM C:RATHU M pacTsKeHon [6]

G e o , ‘ - (e J 5] ,

Hopona Hr‘g}{cmz I‘(I“Dca/c(;rM2 1 ITopona }/{I“c:::}/KCIVI2 KIPCa/c(:-‘!;a2

Y3BecTRAK 210—3430 | 10—87 ITeczaBHUK 280—1030 5—22

Joxommr 110—2900 3—74 ABEroipuT 530—2090 | 48—73

Mepreas 1280—2110 | 3-8 Ravemnmaa coxb | 100—680 15—35
Aprmurnr 750 2—31 T'une 240 —
ANeBponur 390—1300 1—24 Tumaa 170—200 —

Tabapmima 33
Ilpousoers HexoTopsix mopox KysGacca [272] mpm pasmmuHBIX HampsKeHUAX

IIpeges NPOYHOCTH, KIC/CM?

TIlopona
X HA pacTAKe- -
Ha craTue HHe HA H3rmod Ha cpes
Ilecuapnxk:
KpeKmii 750—900 90—140 105—160 140—220
CPenHuIt 450—750 60—110 80—150 100—180
cnabuii 300—400 40—80 60—90 90—140
Anespouur, CKJIOHHBIIA 100-—300 15—40 30—175 40—90

K Pa3MORAHUIO

CTeneHn cOHPOTHBISACMOCTH HODOJ

Tadauma 34

OPpH Pas3daMYHbIX HADPAKEHHAX

o’C)l-(

Ocx

. UCN(

Ilopopa
poR Opacr Cuar Ocp
IlecyaHuK:
KPenKnii 7.2 6,2 46
cpexHHE 74 3.2 4,3
c.1a0bIi 3,8 47 3,0
AZeBPONUT, CRIOHBELIE K Pa3sMORAHIIO 7,3 3.9 175
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I{pOMe OTMEUeHHOI'0, U3 IPUBCIEeHHLIX JAaHHBIX CJIeayer, 4TO ropubie
nopoanl ORAa3bIBAKT HaM 60.1ee 3HAUHTEJILHOC COUPOTIHBICHUE CHHKATHIO,

HeKeIW JPYTHM  BHUAAM  BoO3feii-
crBuii. HauMeHbimee conpoTuBIeH e
Ha0XOMaeTCAa npi pacTRen. W3
raba. 34, COCTABIGHHON IO HaHHBIM
tabn. 33, BUAHO, 9TO COMPOTHBIE-
HHE C;HaTHI0O upeobiayaer Ham co-
IPOTHBIEHNEM PacTsReHuio B 6—7
pas, HaJi COUPOTHBIEHHEM U3TH6Y
B 4—0 pas ¥ HaZ COOPOTHBIEHNEM
cpesy B 2—4,5 pasa. Ilo mepe ymenn-
nieHiis 00mMeidl TPOYHOCTH TOPOJ 3TO
mpeobJjafanne YMEeHLIIAETCH.

Rar caepgyer ms pue. 57, mo-
CTPOEHHOI0 IO MAHHBIM PA3IHTHEIX
ucciemoBanmit [19, 20, 2721, ¢ yBe-
JIYEHHEM  CTATHIECKOTO  MOAYIsA
IOura y ropanx nopoj wabmogaercs
ofljas TeHAEHII YBEJINYIOHIIT Hpe-
Jesa IpouHoCcTH Ha cxRarne. Hapany
C DTHM, KaK CBULETEJALCTBYIOT HCCIe-
mosanug H). A. Pozamosa [216], ¢
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Pme. 57. 3aBHCEMOCTL Ipefena mpod-
HOCTH Ha C;KaTie OT CTaTHYecKOTO
MOJYNA YUPYIOCTH [is TOPHEX OOPOX

YMeHbIIeHHeM IOPHCTOCTii mopoy (pic. O8) I ¢ yBelnueHHeM COZepHa-
HMA B HOX Oofee MeIKHMX (paxinil 9acTul MPOYHOCTH HX Ha CHRaTHe
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Pumc. 58. 3aBHCEMOCTL IPOYHOCTH H3BECT-
HAKOB OT TOPHCTOCTH I CTPYKTYDPHO-
JWTOJOTAYECKOIO THNA:

1 — MmJIaMOBHeE; 2 — HNeTPUTYCOBHIE,;

opamu-
HBE(EepoB0-BOAOPOCIIEBHIE;

4 — menuTOMOp PHHE

YBEIUUUBACTCA.
CymiecrBeHHoe  BIIAHHE Ha
IIPOYHOCTL TOPHEIX IOPOJ OKa-
3BIBAET HX BIAMKHOCTDL 1I BCECTO-
poumec pasienue. [lo AaHHEM
M. Il. Bomaposwoua, U. C. Tonmm-
weBckoii u M. I'. Bpyuesa [38]
IPOYHOCTDh BJIAKHHEIX IIOpon HA
CRATIIE 110 CPABHEHUI) € CYXIIMIL
IPH  HERKOTOPHIX  JAaBJEHUAX
(pric. 59) mourtnu B 2 pasa Meusile,
a ¢ VBGJIYCHHEM BCECTOPOHHETO
nasaenna o 2000 mre/em? vme-
JvuiBaeTcg moduru B O pas. Oco-
OeHHO OMm[YTIMO BJIISSHIE BCECTO-
POHTETO HaBieHia Ha narub rop-
HBIX nopoj. CoriacHo Ilicciemo-
Baumsam 3. 1. Craxosckoir [230],
NPl BCECTCPOHHEM  JaBJIcHIH
2900—3000 xre/cmM? mpoumocTh
fasaapra, quabasza i 3MeeBika Ha

n3rn6 B 13—15 pas Goxsmie, 4em mpu arMocdepHOM JABICHMIII.
M3 ororo ciexyer, 4o mpOYHOCTH FOPHBIX LOPOR HA GOALIIHX IIY-
6umax HeCou3MepUMO BbIIIe, UeM NP HOPMAIBHBIX MOBEPXMOCTHEIX
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yeroBuax. Ilo-pugmmomy, 210 0GCTOATEIBCTBO HEAB3d HE YUHTHBATE

OpY U3YYeHUH YCA0BYH GOPMUPOBAHMSA KOJIGKTOPOB, IPH IPOEKTHPOBA-

HuM 6YPOBHX, B3PLBHEX M- APYTUX DPaboT, CBABAHHKEIX C Pa3pyIICHIEM

mopon. Homeuno, »ppeKTHBHOCTH -Pa3pyIIeHns TOPHBIX IOPOA, B YacT-

HOCTH TyTeM B3PHBa, 3aBUCUT HE TOJIBKO OT HPOYHOCTH MATPUIH, HO

11 0T pasmepos n dopmel Tpemmn. Vccre-

7[’.y( /m) goBamug I'. 1. Jlwgenu uJi. . Bapona

[169], a Taxme C. A. Hassmosa [54],

f -3 HAOpHMED, WOKa3ajw, 4To Wpu Tpe-

7 a4 MUHOBATOCTH 3pQeKTHBHOCTS [Apobie-

( 17 jw’,/ HHsg TOPHBIX II0POJ B3PHIBOM CYIme-

e cTBeHi0 ymenbimaerca. OxHako sTo He

°© 4 UCKI0YaeT HeoOXOTuMOCTH  3HAHUA

s MPOYHOCTH MATPUIH FOPHHIX LOPOJ B

@CTECTBOHHBIX YCIOBHAX.

i l K cxasamHOMY caepyeT TakiKe [0-

g 3 4 § p-0ec/w’  BaBUTD, 9TO COTIACHO WMCCIGTOBAHIAM

H. B. Pynmeneiira [220] mpemen mpod-

Puc. 59. BaBmCEMOCTL UPOUHOCTH  yoeqy (ca0YHEIX MOPOJL HA pPaCTHAMKe-
TOpHBIX DOpPOA HA CiKaTHEe OT HX

BI&KHOCTH ¥ BeecTOpommero gap- HHE I u3tu0, Kak OPABHIIO, BHIIE

P

Cay

o

[
°
.

JIeHH: mapaljiefbd0  HaIacTOBAHMIO, UM
1 — eyxue obpasmH; 2 — ofpasnsl, Ha- HEPOEHIUKYJIAPHO /K HEMY, IIpenex
CHINEHHbE RUTKOCTBIO OPOYHOCTA WX Ha cpe3, Haobopor, BRume

B HANpaBiIeHUH, MNePHEHIAKYIAPHOM
K HATJIaCTOBAHMI0, Heenau B napaimensuom. [Ipemen mpoumocTm Ha
ciKaTHe cOTTACHO TeM K€ MCCAellOBAHMAM B ONHMX CIAyYasdX BHOIe B Ha-
MpaBJIeHAH, MAPajaIe]bHOM HANJIacTOBaHWIO, B APYTUX — B HepleHIRn-
KYJSIPHOM HaIpaBJeHUH.

TBEPJOCTDb I'OPHBIX IIOPOJ

HecmoTpss Ha MHOTOYMCIEHHEE TEOPETUTECKHE W SKCIePHMEHTAJh-
mEe nccaenosanma [49, 208], nonsTHE «TBEPIOCTHY B N3BECTHOM CMBICIIE
peonpenensenno. llpm pasanaueix ¢u3nIeCKAX UCCIEOBAHHAX BCe
TNOHATHS HMEIOT CTPOryo GopmMynupoBky. B 9TOM OTHOmeHWH ydenme
O TBEPJOCTH 3aHWMaeT COBEPHIEHHO MCKIOUYuTeNbHOe Hojokenue. B mo-
HATHE «TBEPHOCTHY BRIAJHBAIOT cambie pasHooOpasHee ¢usndeckue
cpoiictBa. (O06BACHIETCA 9TO TeM, 4r0 TBEPHOCTH ONPENENAT HyTeM
BHIHOJHERUS PasidIHKX Olepanuii ¢ MaTepnajoM Ha pasHHX npubopax
n 1O pa3HHM METOJAKAM, OpuYeM pe3yabTaTHl HMCCIelOBaHHIl PEeIKo
MOKEO comocTaBuTh. llosromy mpm xaparTepHCTRKEe TBEDPHOCTH MaTe-
pnaga Heo6XOAEMO YKasHBAThL MeTON (HampuMep, TBepAocTs mno bpm-
meamo, teeppocts no lopy, tseprocts mo Maprency, no mraxe Mooca
L O

ITockonpKy CYMECTBYIOMNE METOAH ONpedeleHHs TBEPHOCTH OCBe-
HAl0T pasimInHe (usmuecKune cBoWcrea MaTepHana, ToO W BHOOp Toro
T MHOTO MeToja [OJKeH OHTL ClIelaH COOTBETCTBEHHO 3ajadaM
1 HeaaM ucelenosapna. HampuaMep, mpomece pa3pymenna TOPHEX MOPOf,
npy 6ypeHAHN CKBajkHH COMPOBOIKIaeTcH BHEIPEHHeM J0J0TAa B HOPOAY.
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:Yem GoxpiTe TBEPHAOCTH IIOPOX, Tem GoJblNas marpyska Tpefyercsa Ha
" i0TOTO IS BHEApeHuA ero B mopony. Orcoofa ciegyer, 9T0 UPH HOCTOSH-
g0} MaKCUMAaJIBHO HOIYCTHMOH Harpy3Ke Ha [[0JIOTO CTEIEeHL BHEIPeHUS
.eT0 B MOPONY, a CIeHOBATEJIBHO, M CKOPOCThL GypeHMs 3aBHCAT OT TBED-
moctr moponki. CKOpOCTh IPOBOAKHM CKBAKUH, Pa3yMeercs, 3aBHCHT He
' FOJBKO M JaiKe HE CTOJBKO OT TBEPAOCTH HOPOIN, CKOJLKO OT TeXHOJOIH-
‘WeCKOT0 Tponecca 1 OOMEro TeXHHIECKOIO YPOBHA BEJEHNA GypPOBHIX
pabor. Hax m3BecTHO, TBEDAOCTHL MOpOJ B paccMaTpHBaeMBie OTPE3KH
BPEMCHHI He M3MEHACTCS, 4 MCXAaHUIECKNE U TeXHMYECKNEe CKOPOCTH LpO-
BOIKH CKBa;KUH CYIECTBeHHO yBeamduBaioTcsa. llostomy B gammom
cIydae pedb HAeT O BJIHAHWM TBEPAOCTH HOPOX Ha CKOPOCThH OypeHus
UPAMEHATEABHO K JaHHOMY cnoco0y GypeHums, K JAHHOMY TEXHOJOIH-
YeCKOMY HIpOIecCy U Jame K [JAaHHOMY TeoJorudeckoMy paliomy uan
-reonormueckoli mposmumuu. Ilpm 3tux ycmoBmax meEGopMaunms o TBep-
JI0CTH HOPOJ B I'e0JIOFMIeCKOM Pa3pelde uMeeT BaKHOe 3HAYeHue, B 9aCT-
HOCTH, [IA YCTAaHOBJEHHS NpefeldpHEIX HAIPY30K HA 0JOTO.

E. ®. Sumreiin  [270] mpenmokmn oupemenars TBEPHOCTH HOPOJK
myTeM BI3BIMBAHHA B HOPOLY pe3na, UMHUTHDYIOM[Ero JJIEMEHT persyIneil
9acTH J0J0Ta. B KadecTBe TAKOTO pesna OH MCIOJb30BAJ MeTaImdecKuil
giauH ¢ yriaom B 60°, KOTOpHU BIaBIWBAJICA B HOPOAY MO HEKOTOPOil
garpyskoii. Ilo Beamumme marpysku u oOpasoBaBIIelicaA TOJ Pe3OM
JYHKHM OIEHUBAJOCH YXEJNbHOEe CONDOTHBIEHHE BABIHBAHMIO, KOTODOE
paccMaTpPHBAJOCh B Ka9eCTBe arperaTHOH TBepaocTH MOPOAE. TBeprocTs
BHYUnCAAIACH, 0 dopMmyle

e —L . (249)
2hb tg 5

3pgech p — marpyswa na peser;; 2hb tg% — IPOEKIUs ILIomal

 KOHTaKTHOH moBepxmocTu (rge 7 — raybuHa AyHKEH; b — IAWHA Te3BHUSA
pesma; o — YroJ OpU BepITHHE).

MsanomenHupii MOZX0MX ¥ OUpefelleHA0 TBEPAOCTH TOPHEIX HODOJ
Hoxyuyus paabueiimee pasBuTne B uccxemoBamuax JI. A. Hlpeiimepa
u ero cotpyauukoB [184]. 9tu mccremoBamms u Jierdam B OCHOBY COBpe-
MEHHOH METOJMKH ONpPeJeleHns TBeDPIOCTH TOPHHX HMOPOX A HPAKTH-

qeCKOro pelreHvs 3a7a¥, CBA3AHHEIX ¢ Oypemmem crBaykun. B pmammom

€lIy9ae UCIOAL3YIOTCA NUINHAPHIECKHE WIH B BIUJe YCEYEHHOI'0 KOHYCA
WTaMIOH ¢ OJomansio or 1 o b mMM?2 B 3aBUCHMOCTH OT 3ePHHCTOCTH
uopon. C yBenuuenmeM pa3sepa 3ePeH B HOPOAe IPHMEHSIOTCA IITAMIIE
¢ Gospinedl maomaiblo nonepeunoro cedenusi. Jliug mopox ¢ Mamlod TBep-
" IOCTHI0 MCOOAL3YIOTCA NUJINHIPRYECKHEe IMTaMOBl, a /A TBepAbX HOo-
PoE — mTamnel ¢ yceuenubiny rouycoMm. Ilpm 3ToM TBepHOCTH HOPOIH
@3MepAeTCSA KaKk OTHONIEHME HATDY3KH B MOMeHT OGHIET0 XPYHKOro
paspymenus K IUIomaju mTamIa (B Kre/mMm2).

Cremyer 3aMeTWTh, 9T0 Pe3yJIbTaTH OIpefeleHHA TBEPAOCTA IPH

" 9TOM MeTOfle 3aBHCAT He TONLKO OT MEeXaHWYeCKHX CBOHCTB FOpPHBIX
XOpOx, HO M OT Pa3MepoB LOBEPXHOCTH Pa3pylalONero WHCTPYMEHTA.
- Hceaemosanma A. T. Hoprrosoit m H. H. Masxosoit [205] moxasauu,
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9TO ¢ yBeJdHYeHHEM AWaMeTpa ITaMOa [OOKA3ATEIH TBEPAOCTH HOPOJ
CYIIeCTBEHHO YMEHBIIAIOTCH, & MOKA3aTeld HIacTHIHOCTH — YBeJIHIH-
Baroress. Taxmm o6pasom, ompefenenne TBEPAOCTH TOPHHX IOPO HOCAT
YCIOBHHIH XaparTep. JIerko 3aMeTUTh, 9TO 3Ta YCIOBHOCTDL HE MCYE3AET
n TP Iepexole Ha ONHOTANHEE To pasmepy mramMbl. Oxmaxo aTH
OTIpefieJieHusT JaioT BO3BMOJKHOCTH CPABHMTEABHOH OLEHKM TBEpHAOCTH
TOPHHEIX IODPOJ.

B raGa. 35 npuBomsTcs HpeRedbl W3MEHEHWA TBEPJOCTH TOPHEX
Dopoj, mpm HOPMaJXbHHX yciaoBuax mno jamamM B. II. fAxymesa m
A.T. lloprroBoii. ABTODE, K COKAJIGHWNIO, HEe HPUBOTAT AAHHHX O pas-
Mepax OpUMEHABIIAXCA MMU HITAMOOB, IIOBTOMY TPYIHO CYMATH, Ha-
CKONILKO 00BEKTHBHEL CBeLeHNA, h3Joxennsle B tabx. 35. Tem me menee,
OHH JIAI0T MpeCcTaBIenre 0 HOPALKe BeJNYMH TBEPIOCTH PASHHX HOPOM:
u2 Tabi. 35 BHAHO, 4TO IS PABIAIHEIX NOPON TBEPJAOCTH MOMKET OTiH-
4aThcsl Ha wOPAROK m Ooapme. Ilpn sTOM, COrmacHo HCCIeIOBAHMAM
B. B. Byaarosa [27], ¢ yBeTwuennem BHEITHETO BCECTOPOHHETO NaBIICHIE

TEEPJOCTh, HX II0 HITaMOy YBeIHYABAETCA.
Tabaumma 35
TeeproeTs TOPHBIX HOPO] N0 INTAMIY

roposa oo toposa T
Kpnerannmngecknii ciamery 740—830 AneBponur 30—305
KBapuur 520—810 M3BeCTHAK 85—200
Kpemens gucThi 600—700 TANAUCTHY CHamern 80—170
T'pagnTt 300—650 AHrugpuT 105—140
Jua6as 630 Mpamop 95—130
BazaanT 390 Apruanur 20—75
TlectaEmK 20—330 Tunc 25—40
JLonomuar 145—320 Tauma 15—25

B rtaGa. 36 mpuBojmTcH TBEPAOCTH [AJMA HEKOTOPHX OCAj{0uHBEIX
mopox mpm aTMocepHOM AABIEHWH H IPU BCECTOPOHHEM NABJIEHHW J0
1000 xre/cm?, mopcuntannas no ganasiM B. B. Byxatosa [27]. Ilpu yse-
AuueHnH BeecToporHero gapaenus g0 1000 krce/cm? TBepHOCTE TOPHEIX
OOPOJ MOKET yBeamumpBaThes B 2—2.,5 pasa u Gouee. HanGoabiee yse-
audenne ee HaOMogaeTcA € YBeIWYeHHEM BCECTOPOHHETO JABJICHUA
y TOPHHIX T0POJ, 00mafanmuXx HeBHCOKO0H TBepocThio. CiemoBaTensno,
IO Mepe yBeIWYeHHA IIAyOHHB 3aleradinsa TOPHHX TOPOJ HX TBep-
AOCTh, OpH NIPOYWX PAaBHEIX YCIOBHAX, yBEIUYHBaeTCsI Tak jKe, Kak
IPOYHOCTE, HMJIOTHOCTD, NPEReT TeKydecTH n ApPyTHe IOKa3aTelu.

B 910l cBA3u HaTO 3aMeTHThH, YTO M3MEHEHWE TeMIePaTypH OKa3hl-
BAET BIMAHNE HA TBEPHOCTL TOPHEX LOPOJ HECKONBLRO WHaUe, UeM BCe-
croponnee pgaBiaemme. Corsacmo mccaemoBanmam H. A. Kiouro mpm
noBHInennu TemmepaTypsi mo 1000° C TBepjocTh TaRUX NOpoJ, Kak
KBADIETOB W I'PAHUTOB, CHAYaka YBEJIMIHBAETCA, a 3aTeM YMEEbIIaeTcH.
B ommmx ommiTax mepexomyoil Ipanuneil MOCHeyIOHIeT0 YMEHBIUIEHHS
tBeprocty okaszaamnch 400° C, B gpyrux — 800° C. Opmaxo 3Tu JaHHEE
HYKAAWICA B JajpHelmeM YTOYHEHUU.
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TaGauma 36

TBepRocTh HEKOTOPHIX 0CAAOUHBIX MOPOX WO IUITAMIY
opa arMocepHOM U BceCTOPOHHEM JABIEHMI

2
TBepROCTh, KIC/MM 1000
ITopoma Pr
IpE aTMOChepHOM OpH TABJICHAI Z’g
OaBJIEeHUN 1000 wrc/cm2? '
TloaoMut 235 252 1,07
Apruangr 235 324 1,38
W3BecTHAK 133 ’ 162 1,22
Meprean 130 203 1,56
AJleBpoauT 118 172 1,45
Mpamop 80 149 1,86
Mecyannr 55 92 1,67
Tauna : 50 125 2,50

TBepAOCTL TOPHHX OPOJ 3aBMCHT TAKIKE OT MX IOPHUCTOCTH, CLEMeH-
THPOBAHHOCTH 1 BofoHackmeruocth. Ilo mamesim B. B. Bymarosa [27],
TBEPHOCTH UBBECTHAKOB ¢ mopucrocthio 1—20% CcOOTBETCTBEHHO COCTAB-
aser 200—50 xre/mm2, a gas mepreneil ¢ mopucrocteo 1—10% coorser-
cteerno paBHa 300 m 50 krc/MM2, T. €. ¢ yBeayueHneM IHOPHCTOCTH TBep-
[OCTh KX CYmecTBeHHO ymenbmaercs. Ilpm yBenuuennm xapGoHaTHOCTH
7 YMEHbOIEHWA BOAOHACHIMEHHOCTH TBEPAOCTH [OPOJ YBEIHUUBAETCH.
Cormacumo uccaemosapmaM . M. Cagnienko, TBEpOOCTH BOZOHACHUIEH-
HBIX TOPHHIX mopox Ha 15—17% Memblme IO CPAaBHEHHIO ¢ CYXEMH.

Verawosaeno [270] swaunTenibmoe pasawdme MeEKIY CTaTHIecKOd
¥ JEHAMHIECKOH TBEPHOCTHI0 MOPOM, HAPUMED Y H3BeCTHAKA CO CTATH-
geckoit TBepHocThI0 160 Kre/MM? awHamMudecKad TBEPHAOCTh OKa3adach
pasuoit 19 xre/mm2, 1. e. mpumepno B 8—9 pa3 MeHbIIe.

Hax yme otmewasoch, TBEPHOCTH TOPHEIX IOPOA IO INTaMIy Ompee-
JAIOT U0 JABICHAI0, COOTBETCTBYIOMEMY o0meMy XPYIKOMY Pa3pymeHHIO
nian mpefeny Tekydectn obpasma, mMes B BHAY, YTO IPH BCECTOPOHHEM
JaBIeHHE yOpyrue xedopManvym HePeXofAT B YOPYTO-IIacTHIECKAe MM
IJacTHYECKHe. B cBA3H ¢ M3BECTHOH YCIOBHOCTHIO BTHX OHpeJiesieHHi
PesyaABTaTHL WX MOTYT, DO-BHAMMOMY, PacCMaTpHBATHCA JHIb B Ka-
gecTBE HEKOTOPOTO YCIOBHOTO KPUTEpPHS i CPABHATEIBHOH OLEHKH
TBEPLOCTH LMOPOJ NpH BefeHHH OypoBEX paGoT.

KPEIOCTH TOPHBIX HOPO]

X 0T TBEpPHOCTL TOPHEIX HOPOT HMeeT Goapliioe 3HadenHe mpu Oype-
HAU CKBAa)KWH, T€M He MeHee OHA HE MOKET CHYKUTh WHTEIpalbHBIM
10K a3aTeJeM, MOCKOABRY XapaKkTepu3yeT JHOIh CONPOTHBIEHUE II0POLHI
BHEIDEHMIO B IHee peRYIWEero mHeTpyMeHta. Mexanusm paspyiuieHDsI
mopo mpu OYPeHuH CKBa)RUH IIpefcraBiser cofoil Goxee CIOKHBII
mponece, KOTOPH# CKIagbIBaeTCA N3 PAAA DIEMEHTOB: BHeLpPeHue /[o10Ta
B HOPOJY, CKAJLIBAHUE ee, pesanne, Apobaenne u T. 1. BeaeacTsne 9T0T0
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npu pas3pymieHHH HODPOJ B mpomecce OypeHHS CKBa;KHH TPHUXOIHTCH
uMeTh [AeJ0 C CYMMAapHHM COIPOTHBJICHWEM, OKa3HBAEMHIM IIODOLOH
¥ XapaKTepU3YIOmMUM ee KPemocTh.

B coorsercteunm ¢ xnaccupuranueit 6. V1. Boxuit Bce ropanie mopoam
JelATcA IO KPeHmOoCTH Ha OATh Ipynn: 1) Becbma kpenxme; 2) Kpemkme;
3) nomKme; 4) marxue; 5) pEIXJble M CHIIyTme.

Onmako 9Ta KaaccmpEKammsA HOCHT ciaumkoM ofmuil xaparrep,
TaKk KakK B Hell OTCYTCTBYIOT Kakue-inbo udcieHHble 3HadeHHd Kodaddn-
IHEHTA KPelocTr HOPOJ, IO KOTOPHM MOKHO GHIIO OB TOYHO HX KJAcCH-
¢unuposaTs. B 3TOM OTHONmIEHMH H3BECTHHIM IpemMyIIecTBOM 00aamaeT
EKiaaccuuKamuA Dopon, wnpemioskexHEas M. M. IIporogsAKOHOBEIM
(cTapmmM), COTIIACHO KOTODPOI BCe IOPOABI MO KPEHOCTH pPa3feldsioTcs
Ha 10 ocHoBHEIX rpynn. Beamumma rosddunmenta xpemoctn f B 3Toi
rkraccupurannn Komedmerca or 20 mo 0,3. Bepxmmil mpemea cooTBer-
CTBYeT B BHICHIEH CTemeHM KPEOKAM IOPOJaM, HUJKHHA — IUIKIBYHaM.
3a epmHENy Kos(dmnuenta KpPemocTw 37eCh NPHHATO CONPOTHBIICHNE
OIHOOCHOMY cCkaTmio, paBmOe 100 xrc/cm®. I{ma yuera cymmapmoil co-
IPOTUBAAEMOCTH 1I0DOJ] Pa3pYHMIEHHI0 IIPU IIPOXOAKe HIM pas3paGoTke
M. M. liporoxssaxonoBrM (MAamminM) GeT pazpaGoTam MeTOJ TONYICHAN,
Halmeqmui MApPOKOe NPAMEHEHWE MPH OUEHKe KPEHOoCTH TMOpPOH B IMAXT-
HHX BHPabOTKax.

CymHOCTs 9TOTO METO[a COCTOMT B TOM, YTO HaBecka HOpPOAHl B 40—
80 r, cocrosmasn u3 xycourxoB pasmepoM 10—12 mmM, zarpyskaercs B cue-
nuamdsAmil wuaneAp [5], B woropom paspymaerca 5—10-kpaTHEIM
cGpacsieanmeM Ha Hee rupm (2,5 xr) ¢ BoicoTH 60 cm. Mameangennsie
TAKEM HyTeM IOATH HPo§ DOPONEl MPOCEHBAIOT 46pe3 CHTO ¢ OTBEPCTUAMH
pasmepom 0,3 mM. IlonyYenHyo HHIb B3aCHOAT B IMUINHAPAIECKRI
06'beMOMETp, B KOTOPHIi 3aTeM BCTAaBJISAIOT HOPHIEHEK € MWJJIAMETPOBOMI
mranoii. Ilo yucny menemwmii Ha HopmieHBKe [ m 4mCIy yRapoB TUDH N
MOACYATHBAKT KOPPUIUenT KpenocTn MOPoasl [ mo QopMmyie

S (250)

Hccaeposapua 0. @. Axexceesa [5] moraszamm, dro memay sTHM
K030 NOUEHTOM KPENocTA IOPOIH M €€ CONPOTHBICHAEM OJHOOCHOMY
caaTHio HalhloflaeTca AnMHeHHAas CBA3L.

C Leapo UpnOIM/ReHns XaPaKTePUCTAKA TOPOJ IO KPEDoCTH K YCJI0-
BUSAM paspyliends wx B mpomecce nposoiku ckBakuu 0. @. Anexcee-
BHIM OBIJIE HpPeIIPHHATH MCCIE0OBAHAA, B KOTophx paboTy mapoured-
HOTO [0J0Ta Ha 3a00e MOIeImpoBaji0 ClenmanbHoe IpucumocodieHue,
cooTBercTByWOINee maponreanomy 3y6y [5]. Ilpu sroM koapdumment
KpenocTd f moposl OIpelealcs U3 COOTHOMEHNA paboTsl pasdpynieHns
A (src-cm) k o6bemy paspymenus V (cm3):

=4[5 (351)

PaGora A smech mpepcTaBaser coboil mponssefeHne yCHANS, OPIIO-
seHHOr0 K 3y0y, Ha rayOmHe mepememenus 3yfa B MOPORY; BEIHYHHA
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V — ofvem aynku, o0pasoBaBmeiica B pesyJbTaTe BO3EEHCIBHA pesma
Ha TOpoxy. _

Coraacuo wuccaemoBammaMm [0, @D. AxerceeBa y HOpoxy PpasdHOT®
BO3pacTa B palioHe pacmofoKeHnsi ueTAHHX MecToposmennil Bamrn-
pun roaddunuenT xpenoctn f, onpenensaemuit mo gopmyne (251), xoned-
merca ot 0,2 no 15 kre/em?. B wnene mam6oiee Kpenmkux DOpoJ OKasa-
JINCH NOJOMHATHL 11 W3BECTHAKH, a cPefin crabnXx — MecdaHuku. [{ns kpen-
Kux Hopox Habuawopaercs u HaubOJbOIee COLPOTUBIEHWE OHOOCHOMY
C/KATHIO, XOTA YAOBJIETBOPHTENbHON KOPPEIANWOHHON CBABM MERIY
KO3QPNIHEeHTOM KPeNoCTH W CONPOTHBJICHHEM OLHOOCHOMY CIKATHIO
B JaHHOM clydae He o0HapyseHo. Bomee oruersiiupas cBA3bL Koaddu-
ImeHTa KpemocTy f HalMoaeTcs ¢ MOIYJIeM COMPOTHBIEHRS IO IHTAMILY
H ouenb clabad — ¢ TBEPHOCTHLIO IO INTAMIY.

Yerroli kaaccmuramuum LOPOX IO BTOMY KO2QUINEHTY KpemocTi
DOKa He HMeeTCd, TAK KAaK NPUHATOE Ha NPaKTHKe AejeHue IOpOJ Mo
KpemocTH HE COIIAacyercsa ¢ HaWmenHoil i HUX BeJWUnHON K03Ppdm-
mnerta kpemoctn f. Hanpumep, B Kiacce cpefmeil KpemocTu BeTpeda-
I0TCS MOYTH BCe IIOPOAH ¢ Koddgumuentom K penoctu ot 0,2 10 15 Kre/em?;
B KJlacce TBePAKX — ¢ Kooddunuentom kpemoctu o1 6,8 mo 12,3 xre/cm?;
B Kiaacce MATKux — ot 2,1 po 4,0 xrc/em? u t. n. WctounnramMmu oTOTO
HECOOTBETCTBUH ABJAAITCH, NO-BUAHMOMY, HETOYHOCTH ONpeeleHns
Koa(hpIInenTa Kpenocrn f, HEIOCTATOYHAHA HMPENCTABHTEIBbHOCTh KaMeH-
HOTO MaTepuaJa, HeJ[0CTATOYHO 4eTKOe Jejiefne NOPoj [0 KpelocTH Ha
ppakTRKe ¥ ap. Ho riaBHas npuumma, OYeBWAHO, TAWTCA BCe ;Ke B He-
DOJHOHEHHOM MOJeIHPOBAHNN CYMMapHOTO COIPOTHBJIEHNsI HOPOALI pas-
pymennio B upomnecce Oypenusa. CTporo roBops, METOANKA ONPEIEICHHS
KpenocTn IOpof Ho pe3yiabTaTaM BHEAPEHINs NPACHOCOOIeHns, IMATADPY-
I0mero 3y0 mMapomednoro N0JN0Ta, MOLEJUPYET JHIIh HEKOTOPYIO JacTh
mponecca paspyIneHus MOPOALI IMPH HPOXofKe CKBaskuH. 1losToMy Mak-
caManbHoe NpuOMIIKeHne METONWKE OIpefelleHus KPemocTH HOPOX
K NPOMHILICHHHM YCIOBUSIM UX pa3pyLIeHHS UuMeeT CYMecTBeHHOE
3HaYeHHe N [OIJKHO YUYHTHBATHCA B HOCHEAYIOMKHX HCCIEJOBAHUAX.

HABYXAHHNE U PASMOHKAHUE T'INHUCTBIX IIOPOJ

Hax ormedanoch BmIIe, NPOYHOCTH TOPHHX IOPOY B 3HAYUTENLHOW
Mepe 3aBHCHT OT NX BJIAKHOCTH (BOJOHACHINEHHOCTH).

Muorune ranEHICTHE MOPOAE DM B3aUMONeHCTBHE ¢ BOjOil HabyxawoT,
VBEIMYAMBAIOT CBOKW BiakHocTh W o0beM. Boabmyno wuHabyxaemocTs
IJINHUCTHE IOPOAH OOHApPY/KUBAOT B HAPYHIEHHOM ¥ MEHBIIYIO B He-
HAPYUWIEHHOM COCTOSHEM, UPHOIMKAIOIGEMCA K eCTeCTBEHHBIM YCIOBMAM
3ajeranusa. OT0 06CTOATENECTEO HMeeT GONENIOe 3HaYCHHE IPH HCCIefo-
BAHUH TJIUH.

Cnoco6HOCTE I K HaOyXaHnIo MOKHO XapaKTepu30BaTh:

1) yBemwuenuem ofbema 00pasiia B MPOLEHTaX K IEPBOHAYAJIBHOMY
oObemy;

2) BiaRHOCTHI0 HabGyxmero o6pasma, mim BIasKHOCTHI0 Habyxaumd;

3) BenmumHO#l JaBleHms, pasBusBaeMoro nHabyxmum obpasmom. Bce
9TH XapaKTePHCTHKH 3aBHCAT OT COCTOAHMA HCCIegyeMoro obpasna
B XMMHYECKOTO COCTaBa BOJEHL.
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pn ncecaegopanny HaGyxaeMocTn [IHHACTEHX MOPOJT, BCTPETAIONINXCA
npu OypeHWEm CKBa)kuH, HauGojiec IpUWEMIIEMOH 1 PaclpPOCTPaHEHHOL
XapaKTepHACTHKON saBigercs yBejmaenume obbeMa ofpasima B IPOIEHTAX
K IepBOHa4YaJABHOMY o0bemy. llpm Taroil xaparTepucTmke Habyxae-
MOCTA TJMHHACTHX HOpPOJ W3 KepHa BEpesaiwT ofpasen KyOmueckoil
dopuer pasmepom 2 X 2 X 2 cM, HOMEIMAT Ha IUIACTHHRY ¢ pPy9IKOIl
¥ OOTPY:KAalT B BOAY, B BOTHHIA pacTBOp WM Kakyo-Ixb0 Apyryio
SHUAKROCTD.

Jua monydenus wmcieHHBIX 3Hadennit mabyxaemoctu oGpasen mase-
PAOT IMTAaHTEHIUPKYJIeM [0 IOMENIeHNA B SRUNKOCTh M II0 HCTEYCHIIH
HEKOTOPOTO BpeMeHn mocie npebsBannsd B Heii. Mrorga mpu arom caepsr
3a M3MEHEHNEM pPa3MepoB HccaexyeMoro o0pasma Bo Bpemenu. OgHOBpE-
MEHHO C IPOBENEHUEeM 3THX OIHTOB MOYKHO OMPE/eIATh U3MEHEHIe IIPOd-
HOCTH 00pa3iia myTeM m3MePeHwus CONPOTHBICHNA BAABJIUBAHIIO B 1IETO
CTePKHS WJIN KOHyca [0 W Hocie mabyxamus.

Crnemyer wmeTs B BHY, 9T0 NIEePBOHAYANLHOE COCTOSHME OOpasia
BJIHAET HAa BenmdynHy HaOyxamms. OGpasel HOPOJE Mesker OHTH ¢ Hapy-
meaHod uaAu HeHapymeHHOH CTPYKTYpoH, ¢ ecTeCTBEHHON BIa/KHOCTHIO
uIn HOACYMEHHH, HO3TOMY A NOJyYeHHs OOBEKTUBHEIX HaHHBX
JHeJTATeJbHO DPOBOJHTH WCCIHEIOBaHmA ¢ 00pasmaMi, COXPaHUBIIUMI
TOJIHOCTHI0 €CTecTBeHHOe cocTostHme. JJIs BHsACHeHnsA HaGyxaeMocCTIl
TINH B Pa3JUIHEX JKAJKOCTAX OOHYHO HCIOIH3YIOT AUCTRIIAPOBAHHYIO,
IIJTaCTOBYI), COJIEHYIO, WEJIOTHYIO BOIK H KEPOCHH.

Ilpn mogo6HOM TWpPOBEAEHHNW WCCHELOBAHWH W3ydaeTcsi OTHOBPEMEHHO
I DPa3MOKaeMOCTh IJIMH, SMBIANMASCA Pa3HOBHIHOCTHID Ha0yxaHHA
U BH3HBaeMas B 3HAYMTEILHON Mepe TeMu Ke ¢axropamm. Pasmokae-
MocTh 06pasmoB B TOH WIWM HHOM Cpele XapaKTepu3yeTcsl IaBHEM
o0pasom BpemeHeM PaBMOKAHUA W XaPAKTePOM pa3PyIEHHS.

TOPHOE JABJEHUE

B 06mem Buzie mampsaiKkenHOe COCTOSHUE TOPHHIX MOPOX B MPUPO AHBIX
yCa0BuAX 00YCIOBIEGHO AeiCcTBUEM TOPHOTO TABIEHUs, CTEIeHb IO ABIe-
HHS KOTOPOTO B OTHENBHBIX OTIOMKEHHAX MOMeT OHTH pas3iryHOi.
Tar, eciam B WyCTOTHOM HPOCTPAHCTBE IOPOI WMeeTCA JAaBJeHHe KAL-
ROCTell mam ras3oB, dpQeKTmBHasA 9acTh TOPHOIO JABJEHUA HA 9TH IHO-
POABL Psg, PABHA PA3HOCTH MERIY IOJHBIM FODHBIM JIaBICHHEM P I IJIa-
CTOBHIM JIABJIEHHEM p; :

D3¢ = Pr~—Pn- (252)

B coomueIx TeoRormuecKuX YCIOBUAX TOpPHOE NaBJIeHHE HpeJCcTaB-
asier co00il COBOKYHNHOCTh TPaBHTANUOHHHEIX CHI € CHIAMH TeKTOHHYe-
CKOTO TPOUCXOIKAEHUA N (QU3NKO-XMMUYECKHUX UPEBPAIleHnH TOpPHHX
nopoy. Horma mmacTsl HOpOR BajeraiT TOPH3OHTANBEO B CHIH, 06yciIo-
BJICHHBIe TEKTOHHISCKHMN W (U3NMKO-XNMHIECKHMH TIPONECCAMH, MAalbl
HIH OTCYTCTBYIOT, BEPTUKAJNbHOE AaBNeHHE TOPHHX MOPOX p. DaBHO

Pr= Z 0:8h;» ‘ (253)



e Q; — LJIOTHOCTH WPOCIOEB WOPOX; £ — YCKOpeHune CBOGOIHOTO
pgajierusna; k; — MOMIHOCTL LpPOCIOes.

Hax Brime 0TMe9aioCh, IIOTHOCTE IOPOA ¢ TIyOHHOH mMeer TeHpieH-
OUK0 YBEJIIHBATHCA, COOTBETCTBEHHO YBEIHUHBACTCH I TPajHeHT TOP-
HOTO JIaBJICHHA.

Uccaneposamusmu A. H. Huurnra OplI0 1OKazaHo, 9To TopHOE
JaBJIeHHE p., Bhipaskaemoe Qopmyaoil (253), MOKET DOJHOCTLIW MM
gacTUYHO IepefaBaThCsd W B IOpPU30H-
TAJLHOM HAUPABIEHIH, 7T. e. OOKOBOE
TOpHOe JlaBJeHHe PaBHO | P

Z

Pre = %XPr (254) l v 4

e o << 1. i T,

Ecau BHuenurp #3 MaccmBa 3JI€MEHT L ! >
mopons  ob6bemom 1 cm3, To mammenme -—-=
pr» feficTByiomee Ha TOPUBOHTAIBHYHO ‘v A
rpans, Oymer nehopMUPOBATE €r0 B TOPIH-
B0HTAJbHOM HANDABIGRNN, a JaBJeHne Py I A
OKPY/RAIINX TOPON HA BEPTHKAIbHBIE
rpann GyfeT npenATCTBOBATEL 910# medop- Puc. 60. [leidicTsre ropaoro xas-
manuu (puc. 60). B manpasmennu ocu ox JeHHS HA SJAEMEHT WOPOJEL
Ha BepPTHKAJhLHEE TPaHHI [eHCTBYeT HaB-
JeHue p,, & B HAODPaBJICHHN OCH 0y — JaBleHue p,;o06a OHH paBHH
0OKOBOMY TOPHOMY FAABICHHIO

Px =Py = Dr¢- (255)

Ecam 65 Ha BHJIENEGHHHI BJIEMEHT TOPOIH eHCTBOBANO TOIBKO
IaBieHue p., To coriacHo (186) nedopmanna KyOuka B HAUpABICGHUM 0X
pasHamacey O vp.E ! (3gecy v — rospdumumenr Ilyaccoma, a E —
monyas I0ura). Jlasrenue nopos ma BepTUKAJIBHbIE TPAaHu B HallpaBIeHUT
,0CH 0y BefieT K AedopManun KyOuka B HaNPaBIEHUW OCH 0F Ha BEeJIHIAHY
vuPreE~ 1, a maBmenue mopoj Ha BepTHKAJbLHHE IDany KyOmKa B Hampa-
BJIEHUH 0% LPEOATCTBYET paccMaTpuBaeMol fedOpMAInE ¥ PaBHO CO-
raacuo (185) p.s/E. CaenosaTennno, medopmarnus paccMaTpHBAEMOTO
9JIeMeHTa TOPOJL B HAUpABIEHMH OCH 0% paBHA

__ Vpr VPrg Pré
=% tF — % (236)

Tax Kak ropupie TOPOAHI, HpmIETawNiie K KyOHKY, HE HO3BOIAIOT
emy nedopMHpoOBaTHCA, TO, MpupaBHMBan (256) k mymw, HalijgeMm

v
pr6=‘1':,“

pr (257)

VYunturag (254), nMeem

= (258)

Kar ormewamocs Buiie, kosddunment Ilyaccoma MOMKET M3MEHATHCA
or uyuaa 7o 0,5. Beaxmamna v = 0,5 cooTsercTByeT MIKBYHAM W TeIaM,

185



senymum cebsa nozoGueM oGpasom, a v = 0 mpucynge Te;ram, He ofmana-
oy yopyrocrso. IloaToMy B 3aBHCHMOCTH OT yOpyTHX CBOICTB rop-
HHX 1D0poJ OOKOBOE TOpHOE JaBIEeHHe D.s MOMKET HBMEHATHCH OT HYyJIA
0 HABIEHWS, PABHOTO BEPTHKAJABHOMY TOPHOMY [aBIIEHHIO D, .

Husxe DpHBemeHsl fanEkie 06 namenenuy v/(1—) B 3aBHCHMOCTH OT
roaddpuumenta llyaccona.

v 0 0,1 0,2 0,3 0,4 0,5
Y _ 0 o011 0,25 0,43 0,67 1
1—wv

PykoBojCTBysACh STHMM HNAaHHHIMH #u jJaHEBME Talbm. 21, mo:xuo
CyOuTH, B KAKNX CIyuaAx BO3MOMKHO TO WK HHOe GOKOBOE TOPHOE jaBJe-
Hie B mpejedax yOpyraX M yOpyro-mactudeckux pedopmaunii. Ecam
OpHAATH, 9T0 Kodddunment llyaccoma 1A rOpHHX IOPOA B GOJBINWH-
cTBe caydaes pasen 0,25 — 0,27, TO o OKaskeTcd OPHEHTHPOBOYHO
pasarm 0,35. GiefoBaTedbHO, JIA TOJOTO 3aJIETAIONIHX IIOPOX GOKOBOE
ropHOe HABJIEHUE COCTABISET NPWMEDPHO TPETBId 9YACTh WLOJHOIO WA
s¢exTHBHOTO TOPHOTO NaBieHNA. D M3BEPHCHHEEX M MeTaMOPPH30BaH-
HHX IIOpOJaX, a TakKe B 0CAZOUHHIX HOPOTAaX, B KOTOPHX OTKpHTas
HyCTOTHOCTH HpPAaKTHUeCKH OTCYTCTByeT, OOKOBOe TIOpHOE [aBIeHHe
olpenenseICA IOJHHIM TODHHM JaBlerreM. B KoJIekTopax mOpoBOTO,
KaBepHOBOTO, TPEIUHHOTO MJIH CMEINaHHOLO THIOB, B KOTOPHX p, 5= 0,
forOoBoe TOPHO® [aBJIEHHWE ONpeAeddgeTCd BeJIWINHONW dPPeRTHBHOTO
TOPHOTO JABJIEHNUS

Psp. r6 = 1—-}w— (pr""pn)- (259)

Koneyso, BCe 3TO 3HAUMTENHHO CJIOMKHEE HPA HETOPU30HTAILHOM
gazeragny IOPoOJ, HAIpUMeED, KOTAa UMeeTCA aHTHKIMHAILHAA CKIAIKa.
K ax m3BECTHO, AHTHRINHAJL 00pa3yeT eCTeCTBEHHEHI pPasTpPy/KaONImil
CBOJ, BAOJH BEPIUHE KOTOPOTO HeiCTBYeT MAHHMAJLHAS BeJIAYMHA
TOPHOTO NABJEHHs, CYMECTBEHHO BO3PACTAOMAA K Teprdepuu (K phiibam).

0 HAIPAKREHNAX TFOPHBIX IOPOJ
B MPN3ABOMHOW 30HE CKBAKUH

fcap B TOPHBIX TMOPOZAX MMeEETCS BEPTHKANbLHAA IMIHHJpHIECKAs
gnpaGoTka, UTpPHHATO cauTaTh [27], UTO ecTecTBeHHOE HANPAMKEHHOE
COCTO gHME B HEX , 00YCI0BIEHHOE TODHEIM /IABJICHNEM,, COXPaHAETCA BIAIM
or BHpabOTKM HA DAcCTOAHWH, PaBHOM HPEMEDPHO 3—O ee paguycam.
[MosToMy 30HY OTJOMKEHHIl BOKDYr FOPHOU BHpPabOTKH ¢ pajuycaMm I,
BTy, THE Ty &= (3—5)ry, IpuHEATO- paccMaTPUBATL KaK HOJHI HHIUHAPD,
¥ Kotopomy IpmMenmMbl Gopmyms Jlame [69] nus ompenexenna B mem
pasmmunprx Happsxennit. Cornacro Jlame KacarelbHOe HapsieHue ©,,
HOPMaJgpHOE K DPaZuycy pPacCMaTpHBAeMOTO IWIHMHAPA, M PajHalbHOE
HanpseHue 0, ONUCHIBAIOTCH dopmymamn:

~ Plr%“Pzrg rirﬁ (Py—p2)

Oy = - 260
* rg— r% —} ra (r%—ri) ’ ( . )
2 2 2,2
Piry— Paly 173 (P1—P2)
Gyz Y > e 2 2 > » (261)
a7 r (rz—’l)
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rge p, — HdaBleHUe B pajuyce 7, Ha BHYTDEHHeil CTemKe HHJIHHIDA;
P — [aBlICHHE B pajuyce ', HAa BHeMHeH cTeHKe NUIWHIpa; 7' — TEeRY-
MUl paguyc CTeHKH UHIHHIpA. '

U3z s10ro caepyer, 4ro p, = Dsp.rg» & Py MOKeT OHTH NPHHATO PaB-
/HBIM HYJII0, TaK Kak ¢T0ia0 JKUAKOCTU B CKBAYKUHE MWW JaBJeHHe Ha e

yCThe ypaBHOBellmBaeT IJIACTOBOE JlaBJeHNe W B CBA3RM C 9TuM (HoPM yIIHE
(260) u (261) npumyt BuR ' '

_ Psg. ;672 (r2--r3)

e = re (r%——ri) ’ (262)
o rarl(r2—r?
o, = + Psgp. r6 2( 1) (263)

2 2 _ 2)
re(ry—ri

duak munyc B dopmyne (262) u smak nawc B popmyne (263) moxassi-
BAaIOT, YTO HANPSKEHUs O, U 0, cxumawomue. Us (262) cremyer, aro
0, mpnodperaeT MaKCHMAaJdpHOE 3HaUYeHWe IIPH 7 = r; (HA CTEHKe CKBa-
JRIHBI) 11 4TO OHO GOJIBIIe G, KOTOpPOe Ha CTeHKe CKBAKUHH PAaBHO HYJIIO,
a HA PACCTOAHUE 7'y IO OCH CKBaJKUHBI PaBHO, KaK H G, 9)HeKTHBHOMY
GOKOBOMY TOPHOMY JABJIEHHIO Py, rg. CJ€(0BATENHHO, HAa YCTOHYHBOCTH
CTeHOK CKBa)KMHB Hawmboibllee BAHAHME OKA3HBAeT HATPsKEHHE O,
KoTopoe upm r = r; B dopmyine (262) paBHO

0, = — 2Pab.16_ (264)

2,2
1—ri/rg

Hockonsky ry < ry m (1—r3/r3) < 1, To KacaTelbHOE HAIPAMKEHUE O,
Ha CTeHKe CKBAaKMHB IpeBHINaeT 00KoBoe 3PPeKTHBHOE TOpHOE JaBle-
Hue Gojee 4eM B 2 pasa. JTo HaupssKeHue BefleT K Pa3PYMIeHH© CTEHOK -
CKBajKMH B KOJJIEKTODPAX, €CNU OHO MPEBHIIAaeT Ipefe] HPOUYHOCTH HX
Ha ciKaTue.

Wz (259) Bupgmo, 4To mO0 Mepe majeHHs TIACTOBOTO jaBieREsA (Pp)
spdexTHBHOE TODHOE [laBJEHUE D,, U CBA3aHHOe ¢ HEUM 3ddexTuBHOE
Gox0BOe TOPHOE JaBJEHHC Doy, 16 U KaCaTeIpHOC HALPKEHHE O, YBEIH-
YuBaloTCA. D CBA3WM ¢ ITMM BO3pacTaeT W BEPOATHOCTh pPA3PYUIEHH:
CTOHOK CKBAMKMHEL M KPEIIEHHA, 0COGEHHO IpH 3HAIHTEIHLHOH menmpec-
CHH B KOJJNEKTOpe, CBA3aHHOH ¢ pa3paboTkoil HeQTAHOH MIM rasoBoil
sanexu. Ecan B (264) moacraBuTh BMECTO g o €70 3HaUeHme H3 (259),
T0 OyneM HMeTb

_ _ _2v  pr—pg
Oy=——~—> =y (265)

U3 (265) crenyer, uTo KacaTeibHOE HampsIKeHHe O, He 3aBHCHT OT
panmyca BHpPabOTK¥M, a 3aBUCAT OT COOTHONIEHWS PALHyCOB I'y/ry, KOTO-
poe, KaKk y)Ke YIOMHHAJOCh, IpHHEMaeTca paBHBM 1/g—1/g.

Ecau 715 oCHOBROM MacCH TODHEIX HOPOZ OCTAHOBUTHCHA Ha IIpHU-
HATOll BHUIE Bexmamne o ~ 0,35, To mpu r,/ry = /3

Oy = '—0779 (pr'"‘pn)’ (266)
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a mpu r,/r, = 1t/
x= —0,73 (pr_"pn)' (267)
Pasanune wmcienmmx mmuossureneir B opmyrnax (266) m (267) xa-
parTepU3yeT CTCMeHL BIAMSHUS OTHOIICHHS PajHyCcoB r';/ry Ha Kacarelb-
HOe Halpsi;ReHHe Oy, KOTOPOe, KaK BTO BHAHO W3 NpUBeNeHHbIX JaHHbIX,
CpaBHUTEIRHO HeBeJMKO. Pasmocts nasaesuilt (p.—p,) B tbOpmnyax
(266) m (267) moKHO HpemcTaBUTL B BHUJE

Dso =Hg (pn - p}x)v (268)
rne H — ray0uma salJeranus MOPOJ X BEICOTA CTOJI0A sRUJKOCTH B CKBa-
JKUHE; P, U P,— COOTBETCTBEHHO ILIOTHOCTH MOPOJ B HPHUPORHEIX YCIO0-
BHAX M JUIOTHOCTDL JKUIAKOCTH B CKBayKUHE.

Ecau mus ofmero mpeicTaBieHus 0 BedHInHEe KacaTeIbLHOTO HAMPS-
JREHHA O, Ha Pa3juvHuX TaybuaHax HpuHATH O, = 2,0 r/lem?®, a p, =
= 1 r/cM?, 1o Bupaskenus (266) m (267) mpumyT BuHX

0,=—0,116H ®rc/cm?
0,=—0,108H wrc/cm?,
tne H — rayOwna 3ajeTamnsg, M.
B raba. 37 npuBogATeA BeNIHUHHH O, M Gy [ Pa3aHIHHIX TIyGHH.

Tabamma 37
W3meneHne 0y | cr; B 3aBHCHMOCTH OT DNIyOHHBI 3ajJerandsa Haacra

T'nyémsa H, M
HanpAsieHne
100 500 1000 | 2000 | 3000 5000 10 000 20 000
Oy, Kre/cm? 116 58 116 | 232 | 348 580 1160 2320
O‘x, Kre/cm2 10,8 54 108 § 216 | 324 540 1080 2160

Ecan mpesiesr mpoumocTH TOPHBIX HOPOJ HA CRAaTHE B HPHPOTHBIX
YCIOBHAX IPEBHINAET PACUETHYIO BOJIMUNHY KACATeJAbHOTO HAIIPHAHKEHUs
O,, TO CTEHKY CKBaKMHHI IPH OTCYTCTBUH pa30yXaHWsA NOPOL B SKUAKOCTI
ROJKHEL OHTH yCTOHYMBEIME ¥ He TpeGyeTcs MX CHeNualbHOe KpPelieHue.

Ecan nmycrotnoe npocrpancTBO B TOpHHX HOPOJaX THADPOAHHAMAYECKH
He co00IMaeTcs cO CKBAKAUHOM, 3aN0IHOHHON KUIKOCTHI0, WIN 00HeM ero
paBeH HYTIO, TO [laBJEeHHEe D, HA CTEHKe CKBAKHHE B Qopmyrax (260)
n (261) paBHO THIPOCTATHIECKOMY HaBJIEHAIO CTOI6A KUIKOCTH B CKBa-
wuHe p, = Hgo,. B cBsi3n ¢ stum npm r = r, dopmyanr (260) u (261)
TpuMyT BHT
= (o (14 r3ir) — 204, (269)

1——ri/r§
0y = —Hgp,. (270)
3mech, Kak W B NPeIEIYyIeM ciydae, O, UMEET OTpHIaTeabHOE 3HA-
qeHHe, MOCKOJNBbRY 0 > Oy, I NOTOMY JeliCTByeT Ha CaTHe, a O, Ha-
OpaBIeHO pafmalbHo B CTOPOHY IjIacTa ¥ TOKEe CRUMaIIee HalpsKe-
mne. Aranus dopmya (269) u (270) noxaseBaer, aro 6, >0,. Hpur,/r,=
= 1/; ¥ TpPUHATHX BHIIE BEIWIHHAX 0y U 0, 9TO IPEBHIIEHHE PaBHO
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300% . Hakoxern, B jannoM ciydae 0, B 2,5 pasa Gosbnie, uem B Qopry:ie
(266), moayueHHO# A DPOHNIAEMOTO KOIJIEKTODA.

CrasagHOe B mpefsyImeM pasfgele 0 TOPHOM [ABICHUE TPH HEropu-
BOHTANBHOM 3aJIeTaHUH CMERHBIX OTIOMKEHUI 1MOpos 0CoGeHHo G0JIBINOEC
3HaueHMe IHMeeT B ycToliumsocTn crexox ckBamkmu. Hanpmvep, ma xpu-
BEIX AHTHKJIMHAJHHON CHIANKH KPOME BEPTHKAJILHOTO TOPHOTO HaBJe-
HHs JIeHCTBYIOT TaHTeHOWAJbHEE CHJH, KOTODHE HE MEeHee pazpyllm-
TeJIBHE!, YeM KacaTeJbHOE HATDsKEHNe O,, TaK KaK MOMIMO BCETO HpO-
Yero OHH JeNCTBYIOT Ha pa3puiB. lIpaktura Gypenus CKBayKuH MOKasaia,
910 06BaJH B CKBa)kKMHAX 9alle BCEro UPOUCXOLAT NPH MAJXONPOYHHX
mopofiax (TAMHAX), HECOTJIACHOM NX 3aJeTaHMH M OOJLIIIX yriax Ia-
TeHns.

Tar Kak yCHWJINA, BOBHUKAKIMNE Ha CTEHKe CKBAKUHH HOJ BINAIIEM
TOPHOTO JABJEHNs, HOCTHTAIOT MAKCHMAJLHOH BEJNYHHH HOCTEIEHHO
BCIEACTBHC YUODPYTHMX 3ajiepsKer (peraKcanuu), TO WHTEHCHBHOCTH DPas-
PYLIEHHUA CTEHOK CKBQ)KUHBI W 00BAJIOB BO BpeMeHu ycmiauBaercs (mpm
MaJBIX CKOPOCTAX GYpeHmA, MIATeAbHBX HPOCTOAX I T. .).

RIACCIOUKAINA TOPHBIX MOPOJ
II0 MEXAHUYECKHM CBOMCTBAM

IlpaxTudeckmil cMBIcH KiIacCcupuKAIy OPHHIX IHOPOA IO MeXaHmde=
CKHUM CBOIICTBAM COCTOUT B TOM, YTO B KaKoI-TO CTelleHW OHA FaeT BO3-
MOJKHOCTH HOPMUPOBATDH BHOOD CPEICTB I PaspyMIeHus TOPHHX HOPOJR
B mpoiecce IpoBefeHus TOPHEX BHPaGOTOK #, B dacTHOCTH, Hpu Oype-
mun ckBaykma. llosToMy paspaborre m BHGOPY COOTBETCTBYMOIMEH Kiac-
cuuRATMK TOPHEIX ITOPOJ HA MPOTSKEHNH MHOTHX AeCATHIeTHIl yaens-
aJocy Goapmoe BHmMamme. Hax oTmedamocy BHINE, mepBOW HOOBITKOI
pemeRusA 9TOl 3agadm Oslla KiacCHPUramusa DOPOR IO KPEemocTH, Hpes-
no:xernas Baadaxe B. V. Boxwuii, satrem M. M. IIporonpaxonossm (cTap-
mrum) u ap. J1. A, Ipeiteep ¢ coTpynHUKaMK HOCBATII KIACCHPUKATINN
TOPHHIX IIOPOJ 110 MeXaHIYECKUM CBOHCTBAM medbil pasgen kuamru [184].
B cBsasn ¢ TeMm, 9T0 HE OJiMH MOKAB3aTelh MeXaHNIECKUX CBONCTB I'OPHBIX
TOPOJT HE ABIAETCH BCEOGHEMIIOMMM NI XaPaKTEePUCTUKY MX COIPOTHB-
Jasemocty paspymenuio, JI. A. Hlpedimep ¢ coTpyinukamMu B 06ImyI0
KiIacenuKAIuio MOPOy 110 MeXaHHYeCKUM CBOWCTBaM BKJIOYAI KJACCH-
$uKanmm UX Mo TBepAOCTH, MO Hpejeny TerydecTn, mo momyiw IOHTa,
10 Ko>PPUOMEeHTY IIACTHYHOCTH M IO yHEeIBHON KOHTaKTHON paboTe.

CoraacHo 9Tolt KJjacCUPHUKaOEU TOPHEE UOPOIEL PpasfelddaloT Ha
12 xaTeropuit o TBEPHOCTH W UPeeIy TEKYIeCTH, HA BOCEMb KaTeropmi
10 yOeaLHON KoBTaRTHON paboTe m Mogymio JOHTa W Ha HIeCTh KaTeropui
no roadpdunmenty miaactuauoctu. Ilpm TBepaocTH I mpesiese TeKy4ecTd
Menee 100 krce/cm? ropEEIe MOPOIB OTHOCAT K MATKHM, IPH TBEPAOCTH
m upepene rerygectn 100—400 xrc/cm® — K cpefHUM u OpU BearuvnHe
orux moxasateneii Gomee 400 Krc/ecm? — rk TBepnkM. Bechr numamason
HanpsiskeHuil, KOTOPHMY XapaKkTepU3YIOTCs TODHHEE IODPOAEL 10 TBep-
JIOCTH 1 Tipeiely TeKydecTn B DTOM Kilaccuuikannn, yKiIaapBaeTcd B Ipe-
nexsr 10— 700 kre/em?. 1o mpepmeny Terydectn ¥ Ipynue HOPOX ¢ HaOps-
sweruem 10 100 xre/em? oTHOCATCA TIIMHHCTHIE HECIaHHKM, aJleBPOJIITEH,
H3BECTHAKU ¥ CYIbpaTHHE IOPONH.



IT'masa VII
TPEIMWHOBATOCTD I'OPHBIX IIOPOJ

OBPA30BAHUE NCRY CCTBEHHO! TPEIMUHOBATOCTH

U3 anamnsa ¢opmyn (260) m (261) caemyer, oo upH maBIeHMH HA
HOpOAYy B CKBa)kKMHE, PABHOM 0OKOBOMY IODHOMY [ABJIEHHIO D, HANPA-
KeHHUe C/KaThsA O, = 0, = —p. VIHaue roBops, HaNpA/KEHHOE COCTOSHAE
TOPHHX HOPOJ Ha CTeHKe CKBAayKUHE CTAHOBUTCA TaKWM JKe, KaR ¥ BIAIN
or Hee. CiegoBarenbno, 9To0H pa3opBaTh MOPORY B mpu3aboiiHoi 30HE
CKBa’KMHH, HEeoOX0[UMO IPEOJodeTh GOKOBOE IOPHOE NABJIEHHE prg 1I
mpefiell TPOYHOCTH IIOPOJE Ha Pa3PHB Opgg, T. €.

ppaa = Gpa:s—"prbv (271)

THe Ppas — JABJIEHNe Pas3pHBa.

Bokosoe ropmoe namienme p.s oupenenserca dopmyaoit (257) wam,
eCJIII WMEETCA BHYTpPHUIJIACTOBOE HaBieHme P, fopmymoit (259). Ucxons
n3 aToro, Bhpaykenune (271) MOKHO MpeHCTaBUTH B BHAE

ppas > 0‘paa + '_11_\, Dr (272)
nan

Ppas > Gpas+ —1‘_\:_\)‘ (pr—pn)‘ (273)

B raba. 36 noxkasano, aTo npu mamenenuu kodpdummenra llyaccona
v ot 0 mo 0,5 muomurens v (1—v)~ ! mamensercs ot 0 go 1. 910 o3mavaer,
9T0 B TOPHBIX IOPOJAX, B KOTOPHX Heopmarus OpomcxonuT 6e3 samer-
HOTO U3MeneHnA 00beMa, T. e. KOTfa BeIuInHa v OIM3Ka K HYJII0, mpetel
OPOYHOCTH WX HA PasdpHB Op,, CTAHOBUTCA COM3MEDHMBIM C IPOM3Bee-
mmeM p, Ba v (1—v)!, ocolegHO UpPM BHYTPHILIACTOBOM [aBIEHUU
P > 0. Hapsany ¢ stum cTpeMieHne v kK HYJI ABAAETCI YCIOBHEM NJIA
06pa3oBaHEA OPEUMYIECTBEHHO BepTHKaJbHHX Tpemus. Ecan v = 0,5
man 6nE3KO K HeMmy, Bepaskemme v (1—v) ! npnbimkaercs K efuHUIE
n 0OKOBOE TOPHOE [aBJEHNE CTAHOBUTCA IPaKTHUYECKW PABHEIM HOTHOMY
T€0CTATHIECKOMY 7IABIEHUI0 P, uaAu 3QPeKTHBHOMY IOPHOMY RaBICHHIO
(pr—pn)'

CnegoBarensHO, A 00pPa30BaHWA TPEIMHE B CTBOJE CKBAYKWHEL
IaBJeHHe Pa3PHBA Pp,, B OTOM CJaydYae MOJYKHO NpEBHIIATE IIpefei
HPOYHOCTH Ha DAaspHB M TOJHOe p, HIN 3QPEeKTHBHOE D4 r TOPHOE
JaBjieAme. B 9THX YCIOBHAX B M30TPONHOH paBHOOPOYHOH TOPHOW
mOpojie BOBHUKAIT PAaBHEE BO3MOKHOCTH JJIs 00pasoBauns BepTAKAIb-
HEIX B TOPHBOHTAJBHHIX TPEOIUH.

Onpaxko TOpHEE HOPOAH, KAR HBBECTHO, AHM3OTPOUHK W HepaBHO-
npogynsl. B wacTHOCTH, Tpe/iesl IPOYHOCTH MX HA PAa3PHB B HMEepHEHINKY-
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JIAPHOM HAIIPpABJIEHWN K HANJIacTOBAHIIO MEHLIIE, YeM B IapalIeJbHOM.
IlosToMy B pmamHoMm ciydae Haubojee BepoATHO ofpasoBamme ropu30H-
TaJLHX TPEEH OO INIOCKOCTAM HamxacroBamms. Moryr, pasymeercd,
06pa30BHBATLCA TPEIUHHE N B APYruX HaNpaBIEHUAX, €CJH TPOYHOCTH
TOPO B BTHX HANpPaBIEHHAX YCTyHaeT HPOYHOCTH HX B BEPTHRAIBHOM
# IOPH30OHTAIBHOM HAIPABIEHWAX. :

VunureBag N3I0KEHHOE, MOMKHO NPEANONOKATE, 4T0 IIPH MOI[HHIX
B3PHEBaAX B rIyGOKUX CKBAYKIHAX 00Pa3yoOTCsa OJHOBPEMEHHO BEPTUKAJb-
HHe W TOPW3OHTANLHBIe TPEI[UHH: BEDPTUKANbHEE NPENMYIECTBEHHO
B HIDKHEl 9aCcTH CTBOJIa CKBa)KWHH, a TIOPH30HTAlbHHE — B BepxHell
gactu. Hpumrmdeckas Iay0mHa pacloNOKeHHsT BePTHKANBHEIX W IOpH-
30HTAJLHKX TPENiH, MO-BHIANMOMY, MOKET GHTH HPHUOIMMEHHO Ompe-
nedena n3 BHpaskenuil (272) m (273), eciim W3BECTHH MOITHOCTH B3PHIBA
7 MeXaHHYECKWe CBOHCTBA TOPHHX IIOpoA. B03MOKHOCTL OmpefeneHm
9TOM IIyOuHLL He MCKIIOYAET BOBMOSKHOCTE Pellenusa n o6paTHOM 3amadn, -
T. €. OHpefeseHns MOITHOCTH B3DPHIBA, €CJIU HM3BECTHH PACIOJIOIKEHHE
BEPTUKAJIBHHX W TOPHU3OHTAJBHEX TpeIWH H MeXaHHIeCKHe CBOHCTBA
TOPHEIX LOPOJ.

B mpupupmne u3ioseHHHBE coo0pasKeHWs He MPOTIBOPeEUYAT AeHCTBH-
TexpHocTH. Hanpmmep, B crathe B. A. Brameswua [23] npumsogarcsa
pesyanTaTs OIpefelNeHHs [aBleHus pas3pmBa Ha Tylimasmuckom Hed-

TAHOM MECTODOMIeHUNM B CeMH CHBaKHMHaX B 30He 3alJeranma yraeHoc-

moro mracta C2", B 64 ckBakmHax Ha rayOume sameramms miacra g

¥ B meCTH CKBajKWHAX B KpoBie mracta [jr. Ilaotwmocts mopop mas
pacueroB Oriia IPUHATA 10 TreodmamdecKHM NaHubM paBuoil 2,6 r/cm?®
Haj yraenocuoit ceuroi u 2,56 r/em® — wap mracramu g m dir. Maxcn-
MalbHas BeJIMYMHA OTHONICHHS pp,./pr OKa3alach paBHOM [Is mIacTa
Ch 0,84, maa mamacra [y — 0,9, aas nmacra I — 0,73.

Ilo nanemm A. V. Axynunana n M. E. Toparnr [4], ma nedranom
mecropossgenuu Huwaesoe npn rugpopaspuse I u IT ropusonTor cpenme-
MafKOTICKUX  OTIOKEHUN, IPEHCTaBICHHHX NePeMerRAIUMACS Hecda-
HHAKaMM, TAWHAMM, ajJeBpOAWmTaMM u TJINHHCTHIMH TeCYaHHKaMi, Ha
raybune 2100—2350 M, oTHOIIeHWe JaBIEHHWA pa3PHBa K TeoCTATHYE-
. CKOMY N@BJIEHUIO Dp,,/P, TPH IIOTHOCTH BHIIeesxamux nopox 2,0 r/cm?,

B ckB. 40, 183, 302 u 307 momyumnocr paBmEM cooTBercTBenro (,90;
1,15; 0,98; 0,98. B alconroTHHIX BeIHIMHAX NDPEBHINECHUE TABICHUS
paspoiBa Haj TOPHHM JaBileHmeM jocturano 71 xrc/cm?, a mpeBeImeHne
ropHOro NABJIEHWS HAJ JaBIeHWeM pa3psiBa — 66 xre/cm?.

B nedrenocumix pafiomax Asepbaiimmana B oTaomenusax IIH n KC,
sazeraomux vHa rayoune 2100—2350 m, mpu ragpopaspHBe, TO JaHHBIM
A. JI. AmnpoBa [8], nmaBieHme paspsiBa Ha ycrbe CKBAMKUHEL OBLIO
B 1,5 pasa Gonbure paBienud cronba mugxoctn Ha 3aboii. JIumbe B He-

_ CKOJIBLKMX ciaydasx ouo Geuio B 1,1—1,2 pasa 6Goabie 910l BeARTHHDL.
Ecain npuHATH OIOTHOCTDH KHKOCTH B CKBajKuie paBHol 1 r/cm3, a cpen-
HIOW OJOTHOCTH TOPHBIX mopojd — 2,0 r/eM® nau HeckoJdbKo Oodplie, TO
HETPYAHO ONPEAeiNTh, UTO BeJWUWHA MaBIeHIA pPa3pHBa B JAHHOM
ciydae Opuia 6GaMsKa K BelWduHe 3(GQPEeRTHBHOTO TOPHOTO JaBJIEHUA.

Usz-3a HeoCTaTOYHOM OAHOTH MHPOPMAIME O IHAPOPA3PHBE M 0 Me-
XaHNIeCKHX CBOHCTBAX HOPOX TPYAHO CYHUTH 00 MX NPOYHOCTH HA pPas-
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pHB, 0 Bexndune roadunuenta Iyaccona, o xapaktepe pacupepedeHAa
TpeIliiH B TOPHOI IOposie M, HAKOHEI, 0 NefiCTBUTENbHON BeJINYMHE OT-
HOLEHIA JABIEHUs THAPOPAspHBa K ropHoMy naexenuio. Vs madopma-
unn, npusefiernoit B kuure A. JI. Amupoma [8], cieayer, 4To TONBKO
B 19—20% crBayRHH riyjipopaspuB orazaxca sgdekTuBHHM. Bo3MomKHO,
9T0 4acTh ITHX HeyHad OO0yCHOBieHA HEJOCTATOYHHIM IIPEeBLIIIEHHEM
IABJICHUs PasPHBA HAJA TOJHBIM TOPHHM [aBICHUEM.

Ecnu pomycrnts, wro rosddumment Ilyaccoma B paccMaTpuBaeMbIxX
caygaax pasusiica v = 0,3, T0, mcmoabsya Bmupamenve (272), MOKHO
Ha#TH, 9TO UPH Ppa; = (0,73~0,9) p, u sameranmun mmacros [y m 11
TyiMa3uHCKOro MeCTOPOMJeHNs Ha raybume oxoxo 1700 M mpemen
OPOYHOCTH MX HA PaspulB paseH opuentuposoano 130—200 xre/cm?.
AHanornunble pacder IIA CPeIHEMANKONCKAX OT/I0MKEeH NI, 3a/IeTar0IIIX
Ha raybmre ~2200 M, HOKA3EIBAIOT, UTO Op,, ~~ 230 xrc/cm?. Ilpm srom
B 060UX caydasx JOJMKHBL CO3ABATHCA BepPTHRaXbHbe Tpemunnl. Iloxy-
YeHHbIe BEJWTIHE], MO-BUIHMOMY, He 09eHb HalleKH OT MCTHHHHX, eclu
¥MMeTh B BUAY, 9TO ¢ YBEJHYeHNEM BCECTOPOHHEIro HABICHHA NPOIHOCTH
TOPHHIX HOPOJ MHOTOKDATHO YBEIMINBAETCH. '

JlomycruMm, Wro B TOPHOA mHOpoJe MMEETCH CHCTEMAa eCTeCTBeHHHX
TPemIH H MOTOMY Hpejiesl IPOTHOCTH ee Ha PA3PHB Op,, = 0, Tak Kak
pacciroeHue ee MojKeT MPOUCXONUTL IO 3TUM TpelluHaM. Mcmoapsys Te
JKe JaHHbe 0 BeJuYVHEe TaBJIeHUA paspeiBa mo TyHAMasHHCKOMY MeCTo-
POmeHNI0 U 0 MecTopoKaenuio Haouesoe, us Bupasenns (272) MOKHO
BaRIIOIHTH, ITO TaM, Iie «THAPOPA3PEB) ORI JOCTUTHYT OPH Dpas < Pr»
ropdppunment Ilyaccoma moaydaerca pasmeiM 0,420-—0,495. Cuemosa-
TeIbHO, TOPHAA HOPofa Bexa ceba war yupyroe teiso I'yra. Ilpu stom
PACKDHITHIO NOJKHH OHJII HOJBEPrarbCA TOJHKO BEPTUKAJIBHBIE Tpe-
IMWHBL, TOCKOABRY Ppag < Pr-

K comanenunio, orcyrcTBume HAragagHod mHPOpMAIUN 0 Xaparrepe
pacmpejielieHUA €CTCCTBEHHOR I MCKYCCTBEHHON TPeHIHHOBATOCTH B 06B-
OKTe, HOjJjiesRameM I'MIPOPa3pPHBY, HE MO3BOJAET HOJYUYUTH OfHO3HAT-
HOT'0 OTBETA HA BOIPOC, HACKOIBKO M3JI0KEHHOE COOTBETCTBYET JelCTBI-
TeAbHOCTH. AHauu3 oTorpaduil CTEHOK CHBAjKIH IOKABBIBAET, YTO pac-
IpefieieANe eCTeCTBEHHHIX TPEIIMH PAa3IndHo: WHOINA OpeodiIafaroT
TOPHBOHTATBHEE, WHOTHA BePTHKAJBHHIE TPEILIHHEL.

Iloaenenne npu3HAKOB pACIIMPEHNA MiK 00paszoBaHWA HOBBIX Tpe-
HWH B Ipoilecce TUAPOPASPHBA OPH OABICHHAX, MEHBINUX I[IOJHOTO
TEOCTATHYECKOTO [ABJEGHHWHA, MOCIYMKHIO IIPEUOCHIARON TOABICHU
runotessl C. A. Xpucruamoswua m 0. II. Hemrosa [72, 255] o pas-
TpYsKe ILTacTa IOPHOM WOPOMH BOJN3HM CKBA;KUHBL. YMEHBIIEHUE TOP-
HOTO JIaBIeHHUA BOJHU3H CKBAKHHEL 10 CPABHEHNI € IOJHEIM TOPHBIM
IABIEHUEM CBA3BIBAETCA C TeM, YTO HMERIEHecd HaJ IIPOXYKTHBHBIM
MJIACTOM HIACTHYHEIE TJIMHE B Iponecce OYPeHIs paspymawTcs, CTPYK-
TYpa HX Ha HEKOTOPOM PACCTOSHUI OT CKBAKMHBI HAPYIIAETCS W BCIe]-
CTBHE 3TOr0 Hampsa/KeHUe B He#l mamaer.

He wnckiaouag BosMoMHEOCTH HOROGHOTO MEXAHHZMa DACIHUPEHHH
1 00paszoBaHWA TOPM3OHTANBHBIX TpeI(uH BOAHZH CKBAJKHH B LpoIlecce
rUfpopaspeBa, Hellb3A, ONHAKO, PACCMATPHBATL €r0 B KAUECTBE GIHH-
CTBEHHOTO U TeM GoJee HOCTOARHO CYMecTBYmero gakropa. B nanpHei-
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meM TOKA3aHO, 9T0 H3MeHEeHFe PacCKPHTOCTH TPelluH UpH padore cCKBa-:
AUH MOMKET HPOHCXOMUTh UPU MHHX YCIOBHAX M IPH HeGONBIIMX H3ME-
HeHMAX BHYTPUIIACTOBOIO JaBJIeHNA.

PEOJIOTHYECKHE CBOMCTBA TPEMWHOBATLIX MOPOJ

B rirase VI mpuBoparca ypabuenus (212) u (247) usmenenus roapdu-
IHeHTOB TPEIlMHOBATOCTH, MPOHUIIAEMOCTH H IPOTYKTHBHOCTH CRBaKITH,
00ycioBieHHbE TPEIIHHOBATOCTHIO
KOJJIEKTOPA, B 3aBUCHMOCTH OT 1aB-

Jeaus B maacte. Ilogobuo (212) us boft
cooTHomeHnuil (244) cuemyer, uro 4

a

H3MEeHeHHe PacKPHITOCTH TpelliH 2 7)’/*2)/
¢ H3MEHEHHeM [ABJICHHSA OIINCE- -
BaeTeA ypaBHeHHEM E . J
0
by — boPr P 274) / 20 50 100 dp,weclen?
: nf?
rae b, n b — HavajbHAA W TeKymasa %
PACKPHITOCTL TPeIUH; [, — KO3~ /7/ /Z/
QUIHeHT CRUMAeMOCTH  Tpemus; 2 - o
Ap — pasHOCTL MEKRY HATATILHBIM —T — )
M TEKYUIUM [JaBICHHAMH B Ijacre. J
Usmenenne packpHITOCTH TPEIHH 20 50 kel

no ¢opmyae (274) upoucxopmur
TAaK JKe, KaK ¥u M3MeHeHWe Ko3d- Pumc. 61. SaBgCEMOcTL OT JlaBJEHW:
PuIenTa TPEMWHOBATOCTH, OMMCH-  OTHOCHTSNLHOU DACKPRITOCTH TDEIIUH

(212 (2)’ @ OTHOCHTEILHOTO KO3(PHUIHCHTA
Baemoe popmynoii (212), a usmenenue.  puorvrrnpmocTn, 06ycaoBIERROTO TPE-

K02(PHIMEeHTa NPOHHUIIAeMOCTH, Kak IIAHOBATOCTHI0 KOJIEKTOpa (6), mpH
1 K03(PHIUeATa TMPOXYKTHBHOCTH.  KOSPHUIUEHTAX CIKAMAEMOCTH TPemHH
Tarum o0pasom, [0 H3MEHEHHAM Br (xre/em2)-t
packpeiTocTH TpemiuH w Kosdduiu- 1—1:10-2% 2 — 5:10-3%; 3 — 1-10-°
©HTA IPOAYKTUBHOCTI MOKHO CYIUTH
06 u3MeHeHUAX KODPPUIMEHTOB TPEOMHOBATOCTH M NPOHUIAEMOCTH,
obycoBIeHHOR TpemuHoBaTocThlo. Ha puc. 61 npuBogaTcs pesyIbTaTH
uccraenosanuil Gopmya (274) u (247) nupu Tpex 3HaYeHUAX KOIPPUIHEHTA
cxmMaeMocTn TpemuH f,. Ha ocm abemuec oTmomens uM3MeHeHHA [aB-
JeHNs B miacre, a HA OCH OPJHHAT — H3MEHEHHE OTHOCHTEILHOH pac-
KPHTOCTH TpemuH b,/ b W OTHOCHTEJIBbHOro Ko3(duineHTa IPOAYKTUB-
HOCTH 1)4/1).

Kpuptte puc. 61 cBHIeTeAbCTBYIOT 0 TOM, 4To Hanbolpimee BAMAHIE
HAa OTHOCHTEJBHYI0 PACKDHTOCTh TPEHIWH H IPONYKTHBHOCTH CKBAKHH
Ip¥ H3MEeHEeHUH HaBIeHUs B miIacre Ap okassiBaeT KOdQPUIIHEHT CIKIMAES-
MOCTH TPeIIuH B ,: ¢ yBeJudeHueM ., orHomenus b/b u ny/v’ yBenudn-
paroTca [128]. Ilpm sToM XapaxkTep HM3MeHeHHS MX ¢ yBeludeHneM Ap
Opu PasTHIHHX 3HAYeHWAX f, pasiauden. Hampumep, IpH cOOTBETCTBY-
Iome#l KoMbuHANuM BeJHdIVH . ¥ Ap WEAUKaTOpHAA JHHNS, IOCTPOEH-
Hasg [0 pe3yibTaraM HCCIeNOBAHUA CKBAKMH METOIOM IPOGHEIX OTKAYEK
B TPeNIHHOBATOM KOJJIEKTOpPe, MOKeT OKTh mMpAMOl, BRINIYKIOA KpUBOH
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M OpAMO# ¥ Hadala KOOPAUHAT W BHOVKJIOH KPHUBOH K OCH AeOUTOB
BAANd OT HETO.

Tak, npu B, = 1 -10-3(xrc/cm?)-! HHAUKATOPHAA JTHHUA IOIYIACTCA
BRIDIYKJOHW IIOYTH DU BCeX 3HAUEHIAX Ap, a 3aMeTHOe H3MEHEHWe pac-
KPBITOCTH TPEIIHH H Kod(PHIeHTa TPENMHOBATOCTH HNPOHCXOMHT HPHU
u3MeHeHun [iacToBoro masiaenus Ha 10—15 wre/em® Ilpm B, =5 X
X 10-3 (xre/em?)-! 3aMeTHoe MCKpPuUBJCHNe WHAMKATOPHOH JWHUN HadH-
HaeTCs LIPH MBMEHEeHWH IJIAcTOBOTO jasienna mpumepno na 10 xre/cm?,
a 3aMeTHOe M3MEHEeHHe pPAaCKDHITOCTH TpPemuH npn Ap as 45 xrc/cm?.
IIpu B, = 1 -10-% (krc/cMm?)~! nckpnBIeHRe HEAUKATOPHOM JHHNM HATH-

ye “Haercs npa Ap > 3040 kre/cm?,
BT a 3aMeTHOe pACIIMPeHHe WM CY-
0o : + 1/ JKeHIe TpeminH HabJIio aeTcs Ipu

o / + Ap = 120 = 140 xrc/cem2.
6 o Us s7Tux ganHbx ciaepyert, 4To
. Ha HM3MEHeHWe ILIACTOBOTO JaBJie-
(e s Husg Golbime fPYyrux mapaMeTpoB
¥ /+ + 1z pearupyer xos>QPUIIHEHT UPOTYK-
o o4 o S THBHOCTH cKBUKUH. Ocobenmo
7 R S ° OTO  3aMeTHO B HOCAegHeM
E‘f npuMepe npu B =1 X
P o T X 10-3 (xrc/cm?)-1. TosTomy mas-

0 : 50 100 6wy “I@HHA, COOTBETCTBYIOMME HATALY

HCKDUBJIEHUS WMHIUKATOPHBIX JIH-

Puc. 62. 3apucmmocts wonppdwmmenta HUHA, MOIKHO paccMaTPHUBATH Kak

CiKEMaeMOCTH TpempuH - ff; OT HX PACKDHI- YCIOBHO KPpUTHYECKOE JIJIsf oI pefie-

TOCTH b IeHHBIX BedwamH KO3QPuInenTa

1m3 T o MaBAIC e 2 74— CHUMABMOCTH TpemuH §,. Hanpn-

Mep, B uecaepoannax O. C. A6-

ayansa {1] ma TyiliMazmacroMm

HeTAHOM MECTOPOKAGHUN HAYAJly NCKPUBICHHA HMHAMKATOPHOH JIHHUN

COOTBETCTBOBAIO faBienue 52—o4 krc/em?®. Cordacmo KpuwBEIM puc. 61

9TOMY [aBIEHHI0 COOTBETCTBYET HAYAJ0 HCKPHBIEHHSA, MHAAKATOPHOI

amann 1mpu B = (1--3)10"2 (xrc/em?)-1.  Crenya ¢opmyne (245),

BMECTO KOI(YPUIUEHTOB HPOAYKTHBHOCTH MOKHO IOTb30BATLCA IHPO-

TIPOBOJHOCTHIO LJIACTA, OTPeneldseMol no KPHBRM BOCCTAHOBJICHHA TaB-

JIeHHs, CHATHIM LOCJIe OKOHYAHHA PaGoTHl CKBAMKMHBI IIPH ABYX pasimd-
HbIX CTAI[HOHAPHHIX PeMUMaXx. )

IIpesrnnenne KpPUTHYECKOTO Iepemaja [aBIeHHs B IIACTe MOMKET
UPUBECTH K YMEHBUICHHIO PACKDPEITOCTH TPEIHH 10 IOJHOTO CMBIKAHUA
UX ¥ OPEeKPAmEHUA UOCTYIEHHs KMAKOCTH U3 IUIACTA B CKBAKIHY,
Ha 9TO HMeITCs yKaszaHmna B pabGorax I'. T. OsmaramoBa [196].

AHAIHNZ WMHIIKATOPHHX KPHMBHIX TOKA3HBAeT, 9T0 B, B KadecTBe
pPeoTorAIecKoil XapaKTePHCTHKH 3aBHCHT OT abCOMIOTHON BeJNIHHE
PACKPBITOCTH TPEIMUH b 1 OT PACHONOMKEHHA UX 110 MOMHOCTH Il IPOCTH-
PaHUMI0 KOJJIEKTOpa.

Ha pnc. 62 npusognres 3aBuCHMOCTS B, OT PACKPHITOCTH TpeHMH b
L0 JAHHBIM, HOJYYCHHBHIM B TpPOIecce M3YIeHHS KaBePHOZHO-TIOPUCTO-
TPeMUHOBATHX KapOOHATHHIX HOPOJ MEMKCOJEBHIX I IIOACOJEBHIX OTI0-
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mennit Peunnkoro m OCTAIIKOBUYCKOIO HEPTAHHX MECTOPOIKACHME
BCCP. Besumamna b oupepenanach no gopmyie (243). s sToro memonab-
30BaJNCh MMeIOIMuecs CBeJleHus 0 K03(POHIMEeHTAaX TPEMUHOBATOCTH M,
u rycrorel Tpemue S. HecMoTpsa Ha orpaHmieHHoOCTh MMEIOIIUXCH /[3H-
HHX, BUMTHO, 9T0 ¢ yBeJNUYeHHeM PACKPHITOCTH TPelmuH b Koa(PuijueHT
CKNMAaeMOCTH f, yBeJdudnBaercs. Bosibmias 4acTh TOUEK PACIIONAraeTca
npubIN3ATEIHHO BAOJD MPSIMOIL, cerymei 0ch abCIHCC O YIIOM, Gmua-
KUM K 45°, B TouKe, cooTBeTcTBywmeid 23 mum. C 60JbIImM oTKIOHe-
HUeM OT »Toil upaMoll pacmomomunuch Tourm 3 u 4.

Moxro npeamoldokuTh, 970 B 06MeM ciaydae NOmOGHBIE JaHHBIE
MOTYT DACHOJIaraTrbCs B 0CAX KoopamHat B, = f (b,) B n0bom mecre
u ¢ 1060# coCPe0TOYEHHOCTHI0, UMEIIIHMA OIpefeeHHoe CMEICIOBOE
aHavenune. Hanpnmep, dmsumuecknii cMBICH NepecedeHms NUpaAMOir HA
puc. 62 ¢ ochio abciuce B TOUKe, c00TBeT0TBonn1eﬁ 23 MEM, osHadaer,
UTO NPY TAKOH, WM NPUMEPHO TAaKOi PACKPHTOCTH TPEMAH, f, = 0, m,
cle0BaTeNIFHO, BO3REHCTBHE TpEIUH C PACKPHITOCTHIO b <23 MEM
B YOPYIHX fedopManuax yHomoOmgercs BO3AeHCTBUIO HOPOBEX KaHAJOB.
ITo srToil mpu4mHe Taxkwe TPeIUHB He MOTYT OKa3bBaTh BIUSHNE H Ha
XapakTep HHAUKATOPHHX KPUBBIX.

Pacnoxoskenne caMoil mpsaMo# B 0CAX KOOPAWHAT OTPAyKAaeT CpejHe-
B3BeNIeHHYI0 BeduIOHY Kos(PuIimenta CHAMAeMOCTH PA3HOHAIPABJIeH-
HHIX TpelUH ¢ PasHOH PAaCKPHITOCTHIO; OHAa Kak 6L HUBeIuWpyeT BCe
Pas3iuYHAa UX YOPYTHX CBOHCTB. IT0 06BICHACTCA TEM, YTO TOPN3OHTAND-
HEI® TPEN[MHB IOJBED:KEHbl Te0CTATHIECKOMY MAaBieHU0 B Goabimei
Mepe, He/ReIyu BePTUKAJbHEE, T09TOMY Ha GOJbUINX TAYOMHAX JIOTHIHO
OKUAATE OONBIIYIO PACKDEITOCTD M HAMMEHBIONI KOD(QPHINEHT CIRAMae-
MOCTHN Y BePTHKAILHHX TPeMNH, 9eM ¥ ropusoHTalpuuXx. CiegoBaTeabHo,
TOYKH, PAacCIOJOKeHHbe Ha puc. 62 BHmIe HpAMO#, MOMKHO paccMaTpH-
BaTh KaK CBHJETEIhCTBO IIPe06IajaHiis TOPH3OHTAJNBHHIX TpeNmuH,
& TOUKH, PAcCIOJOKEeHHEIe HUKe DTOH mpsaMod, KaK MoKaszaTels mpeobia-
JAAHAA Be PTUKANBHEIX TPEILNH.

B xagecrse mpumepa Ha puc. 63 upusogarca dororpadun xapboHaT-
HEIX IOPOJ[, UOJYYeHHHE B PasHHX CKBAKHHAX NTyTeM IyOHHHOIO
¢ororpadupoBaHnA ¥ mepejadn m3oGpaykeHusa HA moBepxHOCTH [148,
150, 151]. Ha osrux dortorpaduax Bummo, 9TO B OJHOM CIydae Hmpeobia-
JalT BePTUKAJIbHEE TPeIUHE, B IPYTOM — FOPU30HTAILHEIE, B TPETheM
OHY WMEIOT Pa3Hoe HalpaBIeHHe.

O6paniaer na ceba BHNIMaHHE CPABHUTEIHHO He6onbmag B HOKOTOPHIX
CIydanX BelTMHAa KPHTHYECKOro JaBJeHMA Jajke 0O CpPaBHeHMIO ¢ 6o-
KOBBEIM rOPHHIM JaBJIEHWEM, He FOBOPA YiKe 0 moxHoM ropaoM. He B aToM
JIu TANTCA OCHOBHAS HPHIMHA TOTO, 9TO B HEKOTODHIX CAYYaAX aBICHHEC
paspsiBa B 5 pa3s membme >QQeKTHBHOTO TOPHOTO AaBJIeHH: W B 8 pas
MeHBIIe NOJHOrO IOpPHOro. B aToM oOTHOmIEHMH HAM IpeJCTaBIAITCA
Ype3sBHYAHO HHATePECHHIMM »KCIepPUMeHTaNbHble HnccaegoBanus 0. B.
Henrosa n P. IlI. Hacumosa [68] 0 Bo3MOMHOCTH OJKHOBPEMEHHOIO
06pasoBaHMA HECKONBKMX TPeIIMH UPH ruapopaspeiBe IjIacta. JTHMU
ucciefoBaHUAMK OBLIO TOKa3aHo, 4To of6pazyerca TOJNBKO OZHA Tpe-
muHa. J3HAYNT, HOPH Pa3BUTOH eCTeCTBeHHOH TPEMHWHOBATOCTH IIPH
«THAPOPA3PHBE» HOJIKHA PACIINPATECA TOJLKO 0[HA, Hanbosee moxaTIH-
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Bas TPEHIHMHA 3& CYET YIJOTHEHHA APYIuX, T. €. IIPONEce «THIPOpa3 phBay
MOJHET OPOTEKaTh B Ipefesax IepepacIpefeleHHs HALPSIKEHHOTO CO-
CTOAHUS B KOJJIOKTOpe B HAIPaBISHUHN YCTAHOBIEHUA PABHOBECHOTO
COCTOAHUA €r0, eCAu AJA 9TOr0 MMEIOTCH COOTBETCTBYIONiie YCJIOBHA,
OOJrOTOBJAEHHbIC ~ BCEH INPEAHICTOPHER HCCHeLYeMBX TOPHBIX IIODOJ,
Tarxum o6pasoM, IpUIAHA TOr0, UTO [ABIEHHE PA3PHIBA BO MHOTHX

Puc. 63. Dororpadunm cre-
HOK CKBajRUH:

@ - VM3BECTHAR BepXHeMelio~

BHIX OTICHKeHW# Ha rayOuHe

© 275 M; 6 - MSBECTHAK OKCHO~

CEPIIYXOBCKUX OTHOMeHRA Ha

raybuse 291 M; ¢ — n3BECT-
HAK KapOoHa

CIy9aaX CYHIeCTBEHHO MeHbIIe IO0JAHOTO IOPHOrO [AaBJeHMA, COCTOHT
TOJILKO B TOM, YTO MOKPHIDKON KOJJEKTOPOB CAYKaT IJacTHYeCKHe
TUIMHBL, CKJIOHHBIEe K GpicTpoMy paspymenmio. [Toatomy npm ecrecrsenHO#R
TPeMUHOBATOCTH ACHCTBATENHHBHM THAPOPA3PHB, CBA3AHHBIA ¢ paciu-
PeHMEM TPemiH, MOMKeT NPOTeKaTh IPH JABIEHHAX DPa3PhiBA, MEHLUINX
o(PeKTUBHOrO TOPHOTO JaBIeHTA.

OHEHKA I'yCTOTHI TPEIIAH

HoangecTBenHas omeHKa pacipejeleHud TPeNMH B IOPHBIX 10pojax
HeoOXONUMa Ui PacdeToB KoadduuueHTa TPEIHHOBATOCTH M, 1I pac-
KPBITOCTH TPeIuH b, A MoJdydenns NHGOPMaAu 00 OCHOBHOH Hampas-
JEHHOCTH! TPEIIWH HO pazpesy W NPOCTUPAHHIO TOPHBIX LOPOj, 00 ux
cojepRuUMOM u Ap. HJAa nmonyveHus 9THX CBeJeHHH 3HAYUTEIBHBIH
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HMHTEpeC IMPeCcTaBAgeT BH3YaIbHOe H3VIeHHe CTeHOK CKBAMKHH IO (OTO-
rpaduaM, DOJYYeHHBIM € IIOMOIIbI0 IVIYOHHHHX (oToRaMep HIHM Teje-
ramep [149, 150, 151]. B uccaeosanusax aBropa HCOoaL30BAIACE GOTO-
rameps MAC-1 {265], CTAD [225] i reseramepa TAC-1 [151]. ®AC-1
IIpe,LCTaBJIHeT c06oi repMeTHYNLLT cHaPAX jhameTpoM 110 MM n gamHOi
1,5 M, KOTOPHH MOMET COYCKATHCA B CKBAMUHY Ha raybumy go 3000
(T. e. Beep:KuBaer BHemuee papiaenue 1o 300 xrc/cm?). @ortorpagupo-
BaHIle BejeTca Ha HOPMAJbHON niaeHKe ImupuHoil 35 MM. EMKocTE Kac-
cer oGecmeduBaer Hodydenue okoixo 240 RagpoB 3a OFHH COYCK mpubopa
B ckBayKuHY. [l03UTHBHEIE OTHEYATKH MOTYT OBITH BBHIIOJHEHH C JIOOLIM
YBeJHICHUEM.

Iaa ompepenenuss Kos>pPuIHeHTa yBeINdeHHA H300pasKeHHa k£ 1O

CPaBHEHAIO ¢ HATYPOH Hepel KajKAbM CIIYCKOM (OTOKAMEPH B CKBasKUHY
Ha WIEHKY CHUMAT KOHTPOJIBHHN MAaCHTAGHEIA KAgp, HAIOMAR BO3ZMOMK-
'HOCTL W3MEPHTH AEHCTBUTENBHYI0 BEeIUIUHY H300PaKeHMUA.
- B pesyawrare pororpadupoBanms HOIYHIAI0T CEPHUIO IOCIE0BATENEHO
PACIONOMKEHHBIX CHUMKOB, RUKIHIH U3 KOTOPHX (QUKCHPYET dacTh
mepuMerpa OTKPHTOIO CTBOJA CKBAKUHEL HA OuUpeieleHHOR riybuHe.
Pasmep sroro yuacrka cocraBiser IiA CKBamuE guamerpoM 150 mm
oxouno Y/, a gua ckBamumE guamerpoMm 250 mm /i1, mepmmerpa. Ozcyr-
CTBHC OPUEHTHPOBKY CHNMKOB II0 CTPAHAM CBETA W BO3MOKHOCTH CBOGOJ-
HOT0 BPANIeHWsA ANMapaTa BOKPYF CBOGH OCH HE MO3BOINMIOT OIPENeIuTh,
KaKasg MMEHHO 4acTh IepnMeTpa 3adMKCUpPOBaHA Ha cHuMKe. [[Is ycTpa-
HEeHHMg BAMSHUA 3TUX ocofeHHOCTEH QoTorpadupoBaHuA Ha Pe3yJbTATH
HM3YYeHHUA PACIpefieleHHa TPEIHH B KOJJIEKTOpPe IPOBOXAT 2—3-KpaT-
Hoe QororpadEpoBaHUe B ONHHUX M TeX j;Ke MHTepPBANax IIYOHH IyTeM
TMOBTOPHEIX CIOYCKOB (oToammapara B CKBaJRAHY.

Kouctpyrmus ¢ororamepst CTAD mmeer meroropsie ocobeHHOCTH,
1103BOJIAI0OOIHe HIPOBOAUTHE (POTOrpagypoBaHne HpH BHEIOIHeM AABJICHHH
o 600 xre/cm? u temmeparype 150° C. Temexamepa TAC-1 gumamerpom
114 MM paccuuraHa nuas paGorTel B ckBa)RuHAX raybuuow po 2000 m
u npu Temmeparype mo 80° C.

Kosppuuumenr rycrorsr tpemur S mo dororpadusaM, HoTyIeHHHM
¢ moMomIblo (BOoTOKAMepPHl, ONnpenelsnT no gopmyie

2 [CM/CMZ], , (275)

rie k& — ro3dPuIUeHT yBelHdeHUs CHUMEKA; Za—- CyMMapHas TPOTH-
JKeHHOCTH BUJUMBIX Ha CHMMKe TPeIHH, CM; F — mIomamhb CHUMKA, cM2.

Jns OIpefeTeH I Za Ha TBUILHOM ¢TOpOoHe QOTOCHUMKA B Ipeesiax
09epICHAON TMIOMATKA 06BOAT BCEe BUMIMEIE TPeIWHAL HA KONHPOBAIb-
HOM CTOJIUKE ¢ ofcBeTroi. IloIydeHHYI0 cucTemy JIHUE 06BOZAT Ry pBU-
MeTpoM, IO KOTOPOMY HAXOJAT CYMMAPHYI IIuHY TPEN{UH Za Ha MJI0-
mann F.

ITo moxydenHoit mapopManuu 0 TyCTOTe TpellWH B TOPHHIX IOPOAAX
onpeneagioT CpeHEB3BEIICHHYIO BeJINYHHY KOd()(PHIMCHTA T'YCTOTH Tpe-
OuH ¥ CTPOAT KpuBhe n3MeHeHUd ero o momuocTH. Hax mpasuio,
KOPHPUIHEHT TYCTOTH TPEIMUH [ TePPUIeHHHX U KapOoHATHEIX IOpPOJ,
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roxebaerca or 0,6 mo 2,68 car-t, Ilpu § = 3 em~! mopopbl moCTHTAKT
TaKOU CTemeHH pasgpobaeHHOCTH, MPH KOTOpPOl BO3MOMKHBL 06PYIIeHIIsT
creHok ckBayknH. Cpemuss Beamdmra S Kojdebiercsa B mpemedax 1-—
2 em 1,

I/Iccnenosannﬂ MOKA3EIBAIOT, 9T0 HANGOJNbIIAA IYCTOTA TPEIIUH IIpPH-
YpodeHa K MecraM meperub0B I K CBOMAM CTPYKTYD, HA KPHUILAX CKJIa-
JIOK oHA yMeHbImaeTcs. HospdunmedT rycrors Tpemun o090 HanboIh-
Wl A MOPOJ| ¢ TPEHUHAMY MAaJoi PACKPHTOCTH; IIA IOPOJ ¢ Tpe-
u(EHAMH (0JBIION pPACKPHITOCTH OH HE IPEBLINIAET MECATHX M Jame
coThX jlosieir cM~'. IIpOlyKTHBHOCTL CKBAjKMH B HEPBOM CJIydae BCEINa
MEHBIIE, YeM BO BTOPOM, MOCKOJIBKY PAaCcXof )KHJII\OCTII 3aBHCHOT OT Pac-
KPBITOCTM TPEIEUH B TPeTheH CTermeHu.

B nexoTopHX cayYagx, Korja OyDeHHe CKBAKHHBI BEJIETCA C MpLivMe-
HeHueM TJIMHHCTOTO PACcTBOpPA HOBHIIGHHON raMMa-aKTHBHOCTH, MEHAY
wkpuseiMu 'H 1 KpuBBEIMH, BEIPAKAOIMUME M3MEHEHNe T'YCTOTHL TPEI{UH,
nabaopgaerca Hexotopoe cxopcrBo [150]. Bosmoskno, uro ato o6eros-
TeOBCTBO MOMKeT OHTL HCOOJB30BAHO [JIA KOJIUICCTBEHHONW OINEHKH
rycrorst Tpemun mo gamHEM I'H.

JlJis OIeHKH NPOCTHPAaHHA TPeluH Ha JHeBHON MOBEPXHOCTIl 3€MHOI
KOPpBI OOKIHO HCHONB3YIOTCA FHATPaMMBI-po3hl o Merony Hiooca [155),
NPHMEHAEMOMY IIPH COCTABIEHUH PO3BI BETPOB.

B ocHOBY mocTpoeHud PO3H TPEIMUH RIANETCA HPOCTHPAHNE TPEMIIH
o asuMyTy ¢ cekTopamu B 10°. B KasK[oM TaKOM CeKTOpe B PaguagbHOM
HANPABJIEHWN OTKJAIEIBACTCS A0CONIOTHOE WIM BEIDAsKEHHOE B IPOLEH-
Tax YHCIO TPENHH, UPHXOAMHUXCA HA 3TOT ceKrop. Ilpm mebonpimom
qucie TpemuH (MeHee 25) B CEKTOPE YHCIO CEKTOPOB MOKET OBITH YMEHb-
IeHo, a HX YIVIBEl COOTBETCTBEHHO YBEJIHICHEL. '

Ocobmlii MHTEpeC MpPefCTABIAET XaPAKTePHCTHKA PACHPOCTPAHEHUS
TpemuH ¢ IMOMOINLI0 PO3HI TPEH{MH B TOPHEIX MOPOJAX, 3aJeralI(uX Ha
Soapmux raybuHax, Tak Kak OoHA MOMKeT OBIThH MHOM, WeM Ha MMOBepX-
Hoctu. IoosroMy Goapimoe smagenme mMeeT TnyGmmHOe (oTorpadmpoBa-
HHe ¢ OpHeHTamuMedl IO CTpPaHaM CBeTa, UTo [eJaeTcs NpH mepefade
H306 PAKCHUA CTEHOK CKBAJKMHEL Ha IMOBEPXHOCTh C HOMOIIBIO TeJECH-
cremer [95). Bo Beex »tux mcciaegoBaHusax 06oiplnoe 3HAYEHUE HMEET
OTHeJeHHE BUAKIMUX TPEIIUH OT 3AIM0JHEHHHX KAJBIUTOM, THICOM
0 JpYyrEMH MHHePaJIbHEIMH BellecTBaMu. JJIf STHX HesJell MOKeT ORa-
3aTHCA MOJE3HKM IPUMEHEeHe JTIOMAHOPOPOB (I HACHIIEHN 3UAIOTIIX
Tpemun) # (ororpadupoBaHme X B YJABTPA(UOIETOBOM OCBEIIEHMM.
JtoT MeTox OHLI ycunemHo mpuMeneH B ucciemosanuax K. Y. Barpuume-
ot [15] upn uzyueHmH TPEDINMHOBATOCTH KepHA. VCHoIb3oBaHme 3TOTO
METOJa B IPOMHIILIEHHHX YCIOBHAX, MO-BUTUMOMY, BO3MOKHO ILyTeM
npHuMeHeHHs [THHUCTHIX PACTBOPORB, COJEep/Ramux KobaBKy FromMuHOpODA,
¢ MocIeRyomel TMATeIbHOR TPOMBIBKOR CKBAKMHBI YUCTON BOIO# Iepej
dororpadupoBanueM.

B rex caydasx, Korga QororpadupoBaHue CTEeHOK CKBAKUH IO TeX-
HUYEeCKYM NPHIMHAM TPYAHO BHIOJHUMO WM HEBO3MOKHO, OIleHKA
IYCTOTH TpPeIWH MoO;KeT OHTH cpelana 1o QororpadusaM CIIOIIHOIO
kepuna, obpaGoramnoro moMuHHOPopoMm. IIpaBma, wacTs TpemUH MOMKeT
0Ka3aThCs BHOBL 06pasoBaHHOM, a Apyras 9acTb — MaKPOTPeIm[HHEl —
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Oyner oTcyTcTBOBATH, TAaK KaK KePH 0 HHM paclhajgaercd. lloatomy
HICCIe0BAHIE TPeIUHOBATOCTH KepPHA He MOJKET IIOTHOCTH 3aMEHUTH
uCCHeJJOBAHNE CTEHOK CKBR)KNUH B HATYPe I ABIACTCA B HOKOTOPOM DO
BBIHYRIEHHONI Mepoi.

TPAHNIA HAPYIIEHHA JUMHEUHOI'O 3AKOHA OMILTPAILILHA
B TPEITHOBATON ITOPOJE

Kar Gyger mokasaHo jnajipine, omedKra sPPexTuBHON TPEIIHHOBATOCTI
YODHHX HOPOJ, TUAPOSUHAMUYECKHM METOIOM OCHOBAHA HA MPEIIOI0- -
JKeHNUH, 9T0 MUAKOCTEL M3 IIACTA B CKBAKUHY HOCTYHAeT HPHU JaMHUHAD-
HOM pemume, IlosTomMy cobarofenne 9TOr0 YCIOBHA HIPU HCCIETOBAHMI
CKBa;KUH B TPEIINHOBATHIX I'OPHHX MOPOZax NMeeT CYMecTBeHHOE 3HAYE-
Bue. Ias cobampennsa ero tpeGyerca Ipeskie Bcero smaHme 00Jacrtm
CYIIEeCTBOBAHUA JWHEHHOro  3aKOHA QIUIBTPANuUM B TPEMIHHOBATHIX
nopojax.

XoTa UpAMOYroJpHaA Medb W TPeHlNHOBATAas WOPOJA HEeaJeKBATHH
¢ TOUKM 3PEHHMA THAPOJUHAMHKH, 3TO HE NPENATCTBYET HCHIOIL30BAHIIO
OIS NCCAeTOBAHUA TPEIUHOBATOCTH HOPOJA HEKOTOPHX 3JIeMeHTapPHBIX
HaYal, OTHOCAMUXCA K IMedaM. Taro#ll HogXoq K M3YYEHHUIO TPEIIHHOBA-
THIX TOPHHIX IOPOJA PABHOSHAYEH NEPeXOAy OT IPOCTOro KamWIiApa
K TODHCTOH cpejie CIOMHOLO CTPOEHHA W IEpPeXofy OT omHOH (opMbl
IOHEePeYHOTO CeuYeHHd Kapana K apyrod. Mssecrno, 4To mpu do6oit
dopMe momepeuHoro cedeHmd Kamasda mapamerp Peifimoapmca ompepe-
JAdeTcs W3 BHPAKEHUS

4wd .
Re = —L, 1(276)
fv 13
rjie w — cpegHAsS CKOPOCTH NOTOKA B KaHale, cM/c; §, — rugpaBiude-
ckuil pajgMyc, ©M; v — KITHEMATHYECKAd BABKOCTH, cM?/c.
I[IpuMennTeApHO0 K TPeM{EHE IPAMOYIOJIBHOTO CeYeHHA THIPABINIE-
CKU¥ pajuyc paBeH
ab
§, =———. 277

Wmes B Bupgy, 970 PACKPHITOCTH TPEIIMHH BO MHOTO pa3 MeHbIIE ee
HINPHWHB, & BeINYHHOH b B 3HaMeHaTelle MOKHO IpeHe0peub, 3alHuIeM
Bepaskenue (277) B Buje

b
6 =2 (278)

rje b — cpemHAsd THIPABIIYECKH SKBHBAJIEHTHAA PACKPHTOCThL TPENiH.,
Nmes B Bugy dopmyay (121), Bripamenne (278) MOKHO IpefcTaBUTh
B BHJe

5 — V3Kr (279)

Y

CpeHAA CHKODOCTH TOTOKA B TpeHIMHe 1/ MO3KeT OHTH BhIpasKeHa
Yepes CKOPOCTH (MIBTPALME Vg M KOD(QQUIUEHT TPEMUHOBATOCIIH M.
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B BHJe OTHOMEHNA w = Ug/m,. IlomcraBus aT0 oTHomenne b (276)
BMECTO w ¥ Bopaykenume (279) BMecTo §,, HOAYUINM

Ro — o V3E: (280)

Vi Vm_T

B oraname or gopmyas (158), moxywemmoil jis mopmeToil cpepsl,
37€Ch ITOf] KOPHEM B UHCJIHTeNe CTOMT 3 BMECTQ 2 M OTCYTCTBYeT CTPYK-
TYPHEH Kod(PuIiuent .

B o6mem Bupe namop, pacxoxyemsiii Ha IPeojoJeHNe COIPOTHBIEHNH
B Kanajge a060# (OpMBl IIONEPEYHOTO CEUSHUsS, OHHCHBAETCH BHIPa-
JKeHUeM ‘

‘ I w2
— _ 1
h=} o % (281)
rie | — pamHa KaHama.

Wmes B Bumy (279) u BrIpamas. w depes Uy, Popmyny (281) moxno

OpefcraBuTh B BUfE \
2 .
< v?
4my 1/3k"rmr 2¢ : ( )

Cormacao ¢opmyne Hapenm (240) mamop h MOKHO ommcaTh TaKKe

BHIPaiKeHAeM

__-vlvg
L (283)

10CKONBKY Ap = hy, y = pg My = vp, THe y, p By — YAeIbHHI Bec,
LIOTHOCTD M JUHAMHIECKAs BI3KOCTb.

Ecinu ompegenurs v u3 (280) m mopcraBuTh ero 3HadeHme B (283)
u nmpupaBHATH K (281), TO mONyYmM H3BECTHOE COOTHOIIEHNE

% | (284)

——I{—e.

YMHOKMB IpaBYi0 H JeBYH dacTd (opMmyaH (282) Ha ¢ n 3aMeHNB
B @paBo#t wacTu /g Ha p, MOAYIUM

}\, — 8 V3m'r Vk’rm'r Ap- (285)
wip 2
Ilonyuennsie asTopoM Qopmyns (280) m (285) GHIN MCHOIH30BAHEL
B panbHeitmem Opu 00paboTKe pe3yabTaTOB HKCOEPUMEHTATBHEX HMCCIe-
nopanmit [136, 175]. HWccremopanmma asropa m I0. C. MenrpnuroBoi
[136] Bemmer ¢ oGpasmaMu KapGoHATHHIX TOPOJ [MAMETPOM M JIIHHOI
3 cm. IlpoHEmOAEeMOCTH IOPHUCTOW dacTH UX NPAKTHUYECKH PAaBHAIACH
HYJI0, a NOTHAad HOPHCTOCTH 3—4,5% . OOpasen pacKaJHBalN BHOJD
OCH HAa 7Bé 9aCTH, KOTOPHE 3aTeM CKJIAMHBAIN B IePBOHAYAIBHOE TOI0-
JKeHHEe ¥ BaKpemiaiy B 3aKuMe mepmumamerpa. llocie srtoro ompepe-
AAAn ki, b U m,, KaK 370 W3AOKEHO BHINE, U APYTHUe BeIHIUHKI, BXOs-
mue B popmyist (280) u (285). PesyasraTsl pacderoB mo stuM GopMyIaMm
Hanocmnu Ha rpadux A = f (Re), npepcrapiaennsiit na puc. 64. Cniom-
Hasa InHWA HA 3ToM rpadure moctpoeHa uo gopmyie (284).
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AHanu3 DONYYeHHHIX JAHHBIX H XapakTep HX PAcHOJO;KeHHA Ha
puc. 64 CBHIETEILCTBYIOT O TOM, YTO HapyIIeHiie JMHEHHOTO 3aKOHA
QuuIbTpanMu B TPEM[UHOBATOH HOPOjle HPOMCXOAUT TPH PA3HEIX BEANYH-
vax Re. C yBenugemunem PacKpHTOCTH TpemuH b KpuTudecKas BelWdrHA
Re,, yBemnunBaerca B mpuBegenusix onutax ot 0,4 no 9,0. ITo mamEEIM
I'. M. Jlomuze [170], B measax ¢ npoduiaeM pasHOil CIOMRHOCTH HApPYIIe-
Hue JUHEHHOTo 3axoHa QUIBTpanuu mpomcxogut upu Re = 0,25--2000.
K amamormuseiv seiBogaM mpmouim B. H. Maitge6op u C. Y. Umxos
[175] B uccregoBamunax guiabrpa-

IUE HA MOTEIAX TPeIUHOBATHIX wglg '
TOpoJ,. I .

Ananns pesyibTaTOB HCCIe-
mosammix [136, 170, 175] mora- N -
3KBAET, YTO HA TpAaHHOY HApPy- /0
HeHUsA JUHEUHOT0 3aKoHA (UIB- RN .
Tpanul B TPEIlHHOBATHIX IOPO- i
Jax, CTPOro roBOps, OKAa3HBAeT

Vi
74

/i
7
Y

0 -
BJHAHNE HE CcaMa PacCKpPBITOCTh J

X
TpeIlWH, & OTHOCHTEJLHAA UX [:;5.7
MePOXOBATOCTh ¥ CHOKHOCTH 7lar N
npoduiisg, KOTOPhe yBeldwdmBa- 40
I0TCS ¢ YMEHBIEHHEeM PAaCKPHL- 7
Toctu Tpemun ([136]. Mmage ro- ;
BODs1, CTENEHb BIUAHUA ONHOH M i
TOR sKe IMePOXOBATOCTH CTEHOK a1 10 10 00 o
TPeIMHE Ha QWJILTPANHUIO YBeJIH- ‘ fie
“IMBACTCA G YMEHPUIEHUEM UX PAC-  po. 64 Bagmemmocts KOoHHIEERTA CO-
Kpuitocti. Tawum 06pasoM, me-  ypormpremus (A) or mapamerpa Pefimoana-
Xoga W3  OKCHeDUMEHTANBHBIX ca (Re) gma TpemuHEOBATHX OOPOX ¢ pa-
ucciaeposanuit  [136, 170], 3a CKPHTOCTHI0 TPEHINH (B MKM):
HIDKHUH Tpefesl HApPYMEHuA JInA- 7 —13; 2 — 18,1; 3 <198, 4 — 27,5; § —

- 2,15 6 — 39,7, 7 — 49,9; & — 50,6; 9 — 62,%;
HeWHOTO 3aKOHA QWIBTpanuu B 70 715
TPEOIINHOBATEIX HOPOJAX MOKHO ‘
npuaATs Re = 0,25 = 0,4.

Brime 6bi0 mokasano, 9TO HpU yUeTe CTPYKTYPHOro KospdhijienTa
¢ HapyIIeHVe JINHeAHOTO 3aKoHA QMILTPANUK B HOPUCTOH cpeje mpouc-
xogut upu Re = 0,3 =~ 0,6, 1. e. mpakTHYeCcKN UpH TeX jKe 3HAUYCHWAX
Re, 1o u B MuxpoTpelmuax, COMZMEPHMEIX ¢ pasMepom mop. Beamunmma
Re = 0,4 coorBercTByer pacKkpHrocTw TpemuHd, pasHoi 13—16 MuMm.
Hasn xoapduumenta csrHMaeMOCTH B, HOXOOHOH rpamnneldl OKazaxoch
b ~~ 23 mrm. CuegoBaTennno, b =~ 16 == 23 MEM MOKHO paccMaTpu-
BaTh KaK HEKYI0 IPaHUIY IePexofa OT HOPUCTOR CPeRH K TPeIMHOBATOH
‘TpH pPemeHNH HEeKOTOPHX OOIIUX 3ajad.

Ecin 3a HIGKHIOIO I'pAHANY HapyIMeHUs JHHEHAHOIO 3aK0HA (HIb-
Tpamnu B TPEMWHOBATHIX IOPoAaX mpuHEaATs Re = 0,4, TO KpHTHUYECKAA
cropocts ¢uasrparuu us (280) coctaBut

W

Vi = 2%/1"_ . (286)
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ITY CKOPOCTH M CIefyer MIMEeTh B BHAY UPH HCCAEHOBAHHYN CKBARHUH
B TPEIIMHOBATHX KOJJIEKTOPAX B KAUeCTBe HMKHOI0 mpejaesa.Hapylme-
Hus JuHelinoro saxona ¢guasrpanyu. Ho upn 3ToM cieyer uMeTh B BUAY,
910 GONBIIAA MPONUBBOMUTEIBHOCTh CKBAMKIHE 00YCIOBINBACTCA OOMBITIM
PaCKpHITHEM TPEImNH, HAPYIIeHNe NMHEHHOTO 3aK0HA QUIBTPAIHX B KO-
TOPHIX NPOMCXOANT IPH 3HAYCHHAX Re Ha gBa-Tpu. mopagka 00JBHINX,
gem Re = 0,4. B sToM cayuae um KpurmUeckue cropoctn (GUIBTPAIIN
OKAKYTCA COOTBETCTBeHHO Gombpme. 3abBemme ITOro BasHOTO 06CTOA-
TEJIBCTBA MOJKET IPUBECTH K ONMPOMETYHMBHIM BHIBomaM. Ecau B dopmyrae
(286) &, smpasum B eguaunax Japcwm, To moaydum

Vpunp = 10° \/3—@- (287)

YaurtsiBag H3A0MEHHOE BEHINE, TPUGIMKEHHO MOMKHO CINTATh, YTIO:
dopmynst (286) u (287) mpuMeHUMEI A ONEHKY DEHAMA (UILTPATAN
B TPeNIMHOBATHX KOJJIEKTOPaX, KOTJa YAeAbHbe HeOHTH CKBKUH CO-
H3MEPHMEl C AHAJOTMIHHIME AeOUTAMM CKBAMUH B KOLTEKTOPax LOPO-
BOTO THIA.

ONPENEJAEHUE IOOEKTHBHON TPEIMUHOBATOCTH
10 INPONYRTHUBHOCTH CKBAJKUH

Tam, roe TPeIIMHH TOPHHX HOPOJ CIAYIKAT OCHOBHEIM BMECTHIHIICM
I POMBIILIEHHBX CHROIVIEHIA HedTH I rasa, Mg KOJNdeCTReHHON OILGHKH
MOCHAeHAX BO3HAKAET HeOOX0UMOCTD OUPEIeIaTh HOAHYI0 M HPOTOIHYIY
eMKOCTh TpeuinH. MeTompl onpesiesieHHa eMKOCTH IIYCTOT B KOJIEKTOPax -
HedTm M raza mDOPOBOTO THIA B JAHHOM CIydae He MPUMEHWMEI, TAK KaK
KepH IOPOJBI, UBBIEKAEMHI Ipu GYPEHUN CKBa;KHH HA HOBEPXHOCTBH,
paspymaeTcs M pacmafaeTcda HO TpelfuHaM, MPeAcTaBIgIomuM HauGoib-
Myl mHTepec. ITUM OGCTOATEIHCTBOM H O0YCIOBIeHO NIOABICHHE METO-
70B ompejielleHys TPEeIMUHOBATOCTH TOPHHIX II0POJ, OCHOBAHHHKX H&
TUPOHHAMAYCCKTX MCCICHOBAHNAX CKBAYKUH.

ddderTHBHAL TPEMIMHOBATOCTL TOPHHEIX TOPOJ XapakrepusyeT Hpo-
TOUHYI0 eMKocTh Tpemuu. OunpemeleHne ee OCHOBAHO HA pPa3ielibiIoM
¥ COBMECTHOM HMCHOJB30BAHIU PE3YJIBTATOB IHIPONHHAMHYCCKHX HCCIIe-
MOBAHWA CKBA;KHMH MeTojoM HpoOHBIX ortkadex [118, 123] m meromom
BoccranoBiepua masienus [108]. Ha mepBux sramax pasBuTus pac-
CMaTPUBAaEMOTO MeTO[ia oLpefeleHus >(PPeKTUBHON TPEIMUHOBATOCTH
MCHOMb30BAJUCH JUNIL PE3YIBTATH TI'UIPOJUHAMUYECKUX ICCIeTOBARUME
CKBajKmHE MeTOJOM IpobHHIX orRader [118, 123]. 3aTem om OB momosIHeH
oupepenenneM Kosdpoummenta rycrors tpemun [107, 149, 150] u Onuia
paccMoTpeHa BO3MOMKHOCTH HCHOOJL30BAHUA PE3YIBTATOB THAPOJAUHAMI-
YeCKMX MCCIHeNOBAHVE CRBAaYKHH METONOM BOCCTAHOBJIEHHA [aBICHUA
[108], a Tar:ke BO3ZMOYKHOCTL WMCIOJb30BAHNI ero B KOMOMHEAIMH C Me-
TogoM npobueix orkaver [130]; cranm yuurmiBaThes ynpyrue coiicTBa
rpemuu [108, 122, 130, 148] n1a MOBHINEHHS TOYHOCTH OMPEICICHIL
xosdduinenTa 3PpPeKTHBHON TPEITHHOBATOCTH U T. .
"~ Ecan B dopmyay (239) smecro b? DOACTABUTE eI0 3HAYEHHE CO-
rracuo gopmyie (243), To cropocth QMIBTPALNE IPH OTHOPAZMEPHOM
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[BIKCHNH B TPemMHEOBaTOH cpefie OIMPEAENUTCs U3 BRPAKeHHs (0603Ha-
9eHNIA 3[€Ch IPEeJKHNe):
3
M AP
Yo = Tapise - (288)
Ilepexomss k pafuajJpHOMY HPHTOKY RUJKOCTH U3 IJIacTa B COBEp-
TeHHYI0 CKBAJKMAY OOIENM3BeCTHHIM HYyTeM, KaK 9TO fedaerca IpH
BHiBofle popmyan [[omion, moxytum
mmd, Ap
Q=1,93.108 ——-T—sﬁ——. (289
K
pe ]g-‘}'{?

rae Q — mebur ckBasKmEH, M%/cyr; A — MONIHOCTH IIACTa, M; Mg, —
Kooppunment sddexTnBHON TpemuHOBaTOCTH; Ap — mepemany maBie-
HUA B IJIacre, Kre/cm?; U — BA3KOCTH umroctd, cll; ¢ — o6beMubit
RKosddunuent mugroctu; R, n R, — COOTBETCTBEHHO PARMYCH KOHTYPA
BINAHUA W CHKBAYKHHIEH,

Pemasa (289) ornocntensuo m., w Bepakas Q/Ap uepes xoapdu-
IUeHT NPOAYKTUBHOCTH CKBKUHHL 1)y, OOYCIOBICHHBIH TpeIMHOBA-
TOCTHI0 mnacta, GymeMm mmern [118, 1231

i NrepS2 lg—lz-K—
Mg = = i Re . (290)

= 517,9 h

C usMemeHHOM JaBIEHWS B ILIACTe H3MEHACTCH PACKPHTOCTL Tpe-
IUH, W, KaK CJIeJCTBHE 3TOr0, M3MEHAGTCA KOI(QPMI{UeHT TpOMuIHOBA-
TOCTH My, ¥ KODPPUTUESHT TPONYKTUBHOCTH CKBAKUHEL 1),.. [losToMy, ecan
dopmyna (290) npumeHnserca niA ompefieleHnd HAUAIBHOTO  Koa(@u-
OReHTAa TPEIIHHOBATOCTH Mgr,, Mip, ABIAETCA TORYIIUM, TO € YIeTOM
BHpazkeHni (212) n (247) dopmyna (290) mpumer Bun

3 Rlc
Mgy = 1,73 - 10-56PP l/%, (291)
T3 ] h

rme 1y — TeKymuil Kos(UIueHT IPOJYKTHBHOCTH CKBaKUHE; Ap —
mepemaj Me:KAY HaYaJIbHHIM M TEKYIINM IJAacTOBHM aBIeHHEM.

B cBssm ¢ Tem, 4TO0 TUIMHH3aIua upusaboiiHoil 30HEI miaacra fiesaeT
CKBA;EMHY TIHIPOJNHAMHICCKN HecOoBepmeHHoli, ompegenenue lg R./R.
npuobperaer Goaplloe 3HAYEHUE Hajke IJA CKBAajKHEH, KOTOpPHe B ofme-
IPUHATOM IOHUMAHUU CINTARTCA coBepimeHamMiu. CBa3amHBe ¢ ITHM
TPYITHOCTH MOTYT OBITHL TPEONOJIEeHBl IPU COBMECTHOM HCIIOJNB30BAHIMN
Pe3yILTaTOBR MeTofa INPOGHEIX OTKAYEeK M MET0Za BOCCTAHOBJIEHNA
HaBIEHA.

Ucnonrsysn mspecruyo (GopMyITy aasa ompejedeHHS KodpPuIumeHTa
MPOHHUIIAEMOCTH 10 JAHHBIM O NPOAYKTUBHOCTH CKBAJKMH M 3aBUCHMOCTD
mefmTa CKBAKIH B TPEM[MHOBATOM IIIAcTé OT YIJIOBOro KoaddmilneHTa,
MOKHO IOJYINThH CIACAYIONlee BHPakeHHe:

RK _ Q
R. ™ 4,6in. ° (292)

lg
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Ioncrasasa B (291) Bmecro 1g R /R. ero suagenme us (292), 6ymem
UMeTh
. LY v vl
Mons = 1,04 107169727 )/ 18C° (293)
rme Q — 1eOHUT CKBaJKWHEL 10 €6 OCTAHOBKH mepej CHATHEM KPUBOH
BOCCTAHOBJIEHUA HABICHHUA, M3/CyT; i — TaHTeHC yIia HAKJIOHA LIPAMO-
JuHeHHOTO YIaCTKA KPUBOH BOCCTAHOBJICHNUSA [JaBleAua; Ap — pasHOCTh
Me;KIy HAYAJbHHIM NIJIACTOBEIM HaBieHueM u 3a60HHEIM [aBlieHNEM
B CKBa;KMHE, COOTBETCTBYIOMINM HAUANY HPAMONNHCHHOTO YIACTKA KpPH-
BOH BOCCTAHOBJEHUA JABJEHHWHA; OCTAIbHLIE O003HAUYEHUA Te IKe.
KoadpuuueHT NIPOZYRTMBHOCTH U Je0UT CKBAMRWHK NEPef 0CTAHOB-
KO I CHATHA KDPHUBOH BOCCTAHOBIEHUS [AaBICHHA WCIOIb3YIOTCA
HemocpegcTBeHHO B dopmynax (291) u (293) B ToMm cayuae, Rorga uccie-
ZIyeMHe TOPOIH OTHOCATCA K TpemuHEOMY THny. Ecam mpoaykTHBHOCTH
CKBaKMHB! ¥ MPOHNIAEMOCTH KOJJIEKTOPA 00YCHAOBIGHE ero TPEmMHOBA-
TOCTBIO M ITOPHCTOCTBIO, TO AJIA OHpefeleHud Koa(PuiuenTa TPEIINMHOBA-
TOCTH HeoOXOMUMBI He TOJBKO Pe3VIABTATH THIPOJNHAMUIECKHIX MCCIET0~
BaEHH CKBasyKWH, HO M Pe3yibTaThl aHaiuza kKepHa. Eclam mMeioTes yxa-
3aHHHe faHHBE, KO3QQUINeHT IPOHHIaeMOoCTH Iiacta k,, 06yCIoBIeH~
HEII TPeNM{MHOBATOCTHIO, ONUPeAEIAeTCs U3 PAasHOCTH Memuy obmeil mpo-
HUI[AeMOCTBIO IIIACTa K., YCTAHOBIEHHON 10 KO3(QHIHeHTY IPOXYKTHB-
HOCTH CKBayKUHEI 1}, 1 HPOHNEAEMOCTEIO KepHa k. B cooTBeTCTBUN € 3THM
Kod(YUIHAEHT TPOAYKTHBHOCTH 1], U JAe0HUT CKBaRMHH (., 00yCIOBICH-
HBle TPENIMHOBATOCTHI0 IIACTA, KOTOPHE JOJKHHK BXOAUTH B (HOPMYIIH
(291) u (293), ompenenxAlOTCA M3 COOTHOMIEHUST .

N _ kr _ Q1
vl sl (294)
rae Q. — meOHUT CKBa)KUHEL mepel] OCTAHOBKOM ee AN CHATHA KPHBOR
BOCCTAaHOBJEHUA JaBieHUA; (J, — cocTaBiawomasa dvacrs jebura Q,
06yClIOBIeHHAsI TPEIMUHOBATOCTHIO IIIACTA. X

Coriacho H3JI0KeHHHM BHIIEe YCIOBHAM aHaiuza, gopmyna (291)
IpuMeHEMa TOJBKO JJIA THIPOAUHAMAYECKM COBEDPIIGHHHIX CKBAJKUH,
a ¢opmyma (293) — raxske u Qs HecoBepmeHHHX. UToGH (opmyiy
(291) mosxuo OLLIO WMCIOJIB30BaTh AJs HECOBEPIIEHHHX CKBAyKHH, B Hee
Heo6X0MMO BBECTH COOTBETCTBYIOINAA' KO3(QUIINEHT COBEPIIGHCTBA §
Wiy IpUBeTeHHbIA Pajiuyc CKBaMKUHH I'y BMecTo paguyca R, T. e.

3 ens? lg Ry
, Cp, B
Mgss = 1,73 10%Pr%? ) T Fe (295)
uin
3/ R.
o N.cpS2 lg —
-8 BrA T r
mOTS = 1,73' 1.0 3eﬂT P V ——z——i . (296)
B ofenx dopmyrax 1, — roaddumment TPOTYKTHBHOCTH HeCOBEp-

MIeHHO# CKBAYKHHBI, KOTOPHU MeHbIIe KodpduIHeHTa TPOAYKTHBHOCTH
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COBEPIIEHHON CKBaMKMHH 1);. W3 comocrasienns dopmyn (294) u (296)

¢ dopmynoit (291) crepyer, 9T0 KO3PPUIHEHT COBEPIIEHCTBA CKBAMKIHEI
8¢ paBen

. I Ry
— TIT — Hc
o= = R - (297)
g —
0

IT0 ORHOBPEMEHHO O3HadaeT, 9T0 MJIA TPEIHHOBATOTO KOJIIEKTOPA
K09(pUIMeHT COBEPINEHCTBA CKBAMKMHEL §. paBen

Mons \°
Se={22), 298
¢ Mors ( )
TAe Mgrs H My, — RODPYUIMEHTH TPOMUHOBATOCTH - IJIACTa B HECOBEP-
IeHHOH W COBePIIEHHON CKBAaMHHE.
Ws ypasmenns (297) cuexpyer, 4ro i ONeHKM § . HEOOXOZHMO 3HATH
NIPUBEJEHHKNH PaTuyC r,, KOTODHI OUPENeTACTCA 13 BLIPAKeHM:

2,25%
To= VwA/z,si ’ (299)

e ® — Ko3$PUOueHT Hhe30UPOBOTHOCTH, ¢M%/¢c; A — OTpPe30K Ha Opau- -
HaTe, OTCEKAGMBEIX NPOJOIKEHHeM NIPAMONUHEAHOI0 Y4acTKa KPUBOM
BOCCTAHOBJICHUA HABICHE.

W3 sr10TO0 clepyer, 4ro IJa onpefieeHHsa Koa(pPUImEeHTA TpElHHO-
BAaTOCTH IOPOJ B HECOBeDIIEHHOHN ckBaykume mo gopmyraM (295) u (296)
HEOOXO0[UMO VMEThb Pe3YIbTATHl THAPOMUHAMUYIECKAX MCCIAeN0BAHIA
CKBaKUH METOIOM HPOGHHX OTKAYeK H METOJOM BOCCTRHOBJIEHHM [aBie-
HHA, IpUYIeM OPU ONpPEJeIeHNHN IIPUBENEHHOTO PAXHYCA CKBaMKUHEL T
% Ko3(PUuEeHTa OTHe3OUPOBOHOCTH % A TPEMMHOBATHIX KOJJIEKTOPOB
mouTH BCerfa HemsOe;RHBI CYINECTBeHHbIe MOTPeITHOCTH. B oTOM oTHOmIe-
muum popmyna (293) obGiamaer HEKOTODHIM TPEHMYIIECTBOM, TAK KAaK
OpUrofHa MJIs oupefeleHuA Kos(Puluenta TPEMHUHOBATOCTH IOPOJ He
TOJNBLKO B COBEPIIEHHOI CKBAJKWHE, HO ¥ B HECOBEDIIEHHON, eCiu KOJIb-
MaTamusa MIAcTa BOKPYIr CKBaJKWMHHL B Upomecce OypeHud mMeeT OrpaHu-
YeHHBIE Pa3MEDH, He OTPaKAIOHINeCH HA BeluymHe i. ‘

Kpome Toro, pisa omeHEHM abconpTHON BeauduHH 3(QeKTUBHOR
TPEIIMHOBATOCTH B 9TOM CJIydae OTHANaeT He0OXOZMMOCTL OIpefieleHus
NPUBEJIEHHOTO PajnUyca CKBaJKUHEL 7, H Ko3()QUIHeHTa Ibe30HPOBOJ-
HOCTH Iiacta ®. B ocransmoM dopmyna (293) rosxuecTBeHHa opMyIaM
(295) u (296) n upm oxHOBPEMEHHOM NCIONL30BAHUE ¢ Qopmyroi (291)
A OTeHKN Koadpdunmenta >PQeKTRBHOH TpPeMWHOBATOCTU B HECOBEP-
HIeHHOM CKBAJKUHE HO3BOJIAET ONPEeuTh KOI(PPUIIUEHT COBepPIICHCTBA
8., moap3yack ormomenmeM (298). Beawawna mg;, B HeM o3HaUaeT
PesyIABTATH pacieToB mo gopmyle (291), a BedMuNHA Mgy, — Pe3YIb-
TaTH pacdetoB mo gopmyne (293). Ilpu sTom, pasymeercs, §. HKOMKEH
OBITH MEHbINE equHUIE. B NPOTHBHOM ciy4ae PABOMEPHOCTDL oULpefee-
HHA Mgy, 00 ¢opmyre (293) Hapymaercs.
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Habawgaomeeca wnHepenkro §. > 1 mociae KucaoTHeXx 006paGoToxr
32001 CKBKIHBL B TPEIMUHOBATEHIX KOJJIEKTOPAX CBUAETEILCTBYET
0 KOJBMATAUMN NIACTA BOKPYT CKBAJKWHEI, IPH KOTODPOH BeJIwduHa I
HCKYCCTBEHHO 3aBBIMIAETCH, A My, 00 Qopmyre (293) sammskaercs.
B cBsa3m ¢ sTuM RK03pPUDWEHT TPEMIMHOBATOCTH LIACTA Mgps, OMpEHE-
JeHHHR 1o gopmyle (291), B HeCOBepIIEHHON CHRBAKMHE IOCIE BOCCTA-
HOBJIGHHSA HPOHIMAEMOCTH NPH3ab0HHON 30HBI MHOTOKPATHEIMM KHCIOT-
HEIME 00paboTHaMU MOJKeT ORAas3aThCa Oosee OAMBKUM K MCTHHHOMY,
HeeIN IpU onpefedenun no gopmyde (293), ecam moxy BexwdnHOM A
IO PasyMeBaTh BEHICOTY NPO(GUIA HPHTOKA MJIH MOIMOMEHNA B CKBAyKIHE.
TodHoCTH TAKOTO OLpefleetIis HCTHHHOR DPPeKTHBHOHA TPEIMMMHOBATOCTH
3aBHCHT OT TOTO, HACKOIBKO BOCCTAHOBIEHO €CTECTBEHHOE COCTOSHIE
TIacTa BOKPYT CKBaJKMHH M HACKOJBKO 3arpssHeHa YHajeHHAA ero
9acTh.

B cBere stux mpejcraBiaennii obmui KoapPUIHEHT COBEPIIGHCTBA
MOKHO DPacCcMaTpPUBATh Kak IpousBepenue Koadduimentos §, (orHOmE-
HUA OPOQUIA OPATOKA JKHAKOCTH B CHBAKHHY K HeQTeHaCHT{eHHOH
MOIIHOCTH mjacra) W §; (cremeHb YXYANIEHNA HAYANLHON NPOHHIAE-

MOCTH ILTAacTa)
8. =8,8. (300)

Bruay Toro, 910 § 5, 16 5 KAMKIBIHA B OTAEIBHOCTH MEHBIIe WiIK paBeH 1,
8 ¢ MOKET PaBHATHCA OHOMY W3 HUX WX OHTH MEHBIIEe KayK0T0 W3 HUX.
Ho neszaBucuMO OT BeIMIMHH §,, & CIETOBATEILHO, W OT BeJUIAHEl 1
B popmynax (291) u (293), mo KOTOPHIM ONPERLIACTCA M yrs, HPH MOJCICTE
3amacoB HedTH B HPOTOYHHIX TPEMINHAX HEOOXOTUMO YYHMTHIBATH BCIO
HeTeHACHHIIEHHYI0 MOIIHOCTH ITACTa, KAK 9TO OBIJI0 ITOKA3aHO Tpe/bl-
gymumn uccxenopanmavu [130]. B ¢Basu ¢ Tem, 910 TOYHOCTH OLpepele-
HEs 5(PeKTHBHOR TPEIIMHOBATOCTH 3AaBHCHT OT BEJUYUH, BXOMANIMX
B pacueTHEE (GopMyIsl, HeOO3HHTEPECHO OTMETHUTD, UTO €CJIM B PacIeTax
npunats S = 4,5 cm~! (a omo Moiker Kome6aThCH, KAK OTMEYANOCH
Bemre, 6t 0,6 o 2,68 em~1), o mpn S = 0,6 cm~! m ., GymeT 3aBHIIEHO
B 1,84 pasza, a mpu § = 2,68 cm~! omo Gynmer zammmeno B 1,48 pasa.

O BiusHWM TOYHOCTH OUpEJEIeHNsAs MOMHOCTH IJIACTa HA OIpPEele-
HIUE M gp, MOMKHO CYINTH U3 TOTO, YTO €CIY MONIHOCThH IINIACTA 3aBHIIIEHA
WIH 3aHIKeHa, HampuMep, B 2 pasa, TO Mgy, COOTBETCTBEHHO OyneT
3aHm;KeHo uaw 3aBemmeno B 1,26 pasa. OcoGoe mMecTo cpejiu HapaMerpos,
BXOAMUX B pacaeTHHe QOPMYIH ompeaerenusa d3QPeKTUBHON TPemuLo-
BATOCTH, 3aHHMaeT ROSPPUIIHEHT MPOAYKTUBHOCTH CKBa:RuH. HecMmorpsa
Ha BHEITHIOW HPOCTOTY OMPeHeNCHIA H CBA3N MEKAY HATAIbHOMN 1 TeKY-
me#l ero BeamuuHAMY, €IMHOIO MHEHUS B 3TOM He uMeercda. Iloaromy
BTOT BOINPOC PACCMATPHBAETCH CAMOCTOATENHHO B CHEIYIOMEM pasjele.

B sakarouenmme saMeTHM, 4TO eCiH B QOPMYJe IAA OTpPefeleHus
Ko(puImenta UPOHUIAEMOCTH HO [JAHHHM IPOZYKTHBHOCTU LHPHHATH
IPOHUIIAEMOCTH IJIACTa A 38 HPOHHLIAEMOCTHh Ky, 0OYCIOBJIGHHYIO Tpe-
HIHHOBATOCTELIO, TO ypaBHeume (291) MOMKHO HPEACTABUTL B BI/IE

Mgrs = 4,96 - 10-3¢P127 3/ T 52, (301)
rge k; maerca B jmapcd.
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Qopumyry (301) MOMKHO HCIOIBIOBATH NI OIpefeldeHHs Koapdu-
nnenTa sPeRTUBHON TPEIIUHOBATOCTH IJIACTA B COBe PITeHHOR I B THIPO-
DUHAMHIECKM HECOBePHICHHON CHBAIKUHE, €Can k, ompefelaTh AJId yiAa-
neHHOl HezaroJbpMATHPOBaHHO#E uacti miacra. llpm ompepenenunm K,
B mpu3aboiifoii 30He IIacTa HeCOBEPIIEHHOHN CKBAasKUHEI coriacHo (296)
nmopkopenHoe Bopaskenue ¢opmynsr (300) modsrmo GHTH pasieleHO HA
K09 PHUIMUenT coBepIIeHCTBA § .

Hcenonsaysa ¢opmyny (300) ans mofcTaHOBKE BMECTO M., €TO 3HA-
ueHNA B Qopmyny (287), moayuuM KPATHIECKYIO CKOPOCTH (UIILTPAIMH
I7TA ONHCAHHBIX pAaHee YCJIOBHU €r0 HMPUMEHEHHUA B ClefyIomeM BIIe:

V. p =~ 20vSe3Pri?/2 (302)
PasMepHOCTh BeNWUYWH 37EeCh IPEKHAA.

ONEHKA KOdeq)PIJIPIEHTA OPOAYRTHBHOCTI CHBAKUH
oo JAHHBIM TUIAPOJMHAMMYECKUX HCCIENOBAHUN
TPEIMUHOBATBIX ITIOPOJ

OcHOBHOTI HpRYHHON OTCYTCTBHA €IHHOIO IpencraBieHus o0 ompe-
JeleHNE KO3(QQUIMEeHTa LPOZYKTUBHOCTH CKBAKHH B TPEOUHOBATHIX
TOPHHX TOPOAAX fABIAETCA WCKPUBICHHE HHAWKATOPHLIX JWHHHA B CTO-
pony ocu gapieunii. Hak ormedanoch Bhllle, MCKPUBICHIE MOMKET HIPO-
NCXO[UTh W3-34 MOBHIIEHHMSA CKMMAEMOCTH TPEHIMH 10 CPABHEHHIO CO
CHKIMAEMOCTRIO IO, HaPYIIeHsi THHeHHOro 3aK0Ha QUILTPAIME M NCKA-
JREHNI [pU W3MepeHMAX 3a00fHOTO [ABIEHHS W NPOU3BONHTEIBHOCTH
cepasrun. HWcecaepoBammamu K. M. Jlommosa [65] ycramosienmo, uro
paccMaTpuBaeMoe WCKPHUBIEHHE WHANKATOPHBIX JWHUA MOMeT OBIThH
BHBBAaHO BIAWAHHEM COIPOTHBICHMI ABIJKEHWIO JKUIKOCTH B Tpybax,
ecan nsMepenusa 3a60HOTO JIaBIeHNUs BeIYTCA BEIIE OTBEPCTHIA PHIALTPA,
CTeleHb 3TOTO BIUAHUA TeM 6oiblie, 4eM 0oJblIe Ne6UT CKBAMKWUHHL.
Ilpn mamepennax 3a60HHOTO JJaBIeHNUA BHIIE, 0TBEPCTHH (HIBTPA MCKPH-
BJeHNe WHANKATOPHEIX JUHWE K OCH faBlenuil, o HabI0IeHIAM aBToDa,
MokeT OBTH BBI3BBAHO TAarsKe BINAHWEM COIPOTHBIACHUA IBURCHUIO
UIKOCTH B OCajiKe IMIJIaMa Ha 3200e CKBAJKIHEL TajKe IIPU CPABHUTEIBHO
orpaaudenHoM pnebure. BiaugHue 3T0r0 GarkTOpa UPEsBHYANHO BEJIHKO,
1I MO3TOMY €ro BCerna HeoOXOoZuMO HMETh B BHIY.

Bosepamasce K PacCMOTPEHHI0 MEPBHX ABYX HPUYMH, HeoOXonnMo
3aMEeTUTH, 9T0 KajKIaA W3 HUX BCTYIAET B CYJIY IPH BIOJHE KOHKPETHRX
yCiaoBuUAX, ONpeessseMEX KPUTHICCKUM HABIGHHEM U KPUTHYECKOH CKO-
pocrero. C yBeawdeHNEM PACKDPHTOCTH TPEHIMH KPHTHIECKOE IaBJICHUE
CIKIMAEMOCTH HX YMEHBINAeTCa, & KPUTHUeCKAs CKOPOCTh HAPYIIOHHA
annefinoro saxoHa (QUIBTpanuy yBeawdupaerca. ClefoBaTelbHO, pemia-
0OUM, €CJIN He eTHHCTBeHHHM (AKTOPOM, BRI3HIBAKIINM YIIOMAHYTOE
HCKPUBJICHIE WHANKATOPHHX JHHHUE, B JAHHOM CIydae ABIACTCA CRUMA-
emocThb Tpemuy. IIpu 5T0M, ¢ YIETOM HM3JI0MEHHOTO BEIUE, MeGUTH CKBA-
RUH MOTryT OBITH GOJPIINMY, & IePemajsl JaBICHHH W HCKPHBIGHUS
HHEHKATOPHEX JIHHAA He3HATHTeILHBIMIL.

C ymenbplieHneM PACKPHTOCTH TPENIMH KPHTHIECKOE NaBJeHie CHH-
MAeMOCTH MX VBEJIHYHBAETCA, A& KPUTHUIECKAA CHKOPOCTh HAPYHISHUA
JMHeHNoro 3aKoHa QUALTPAINT YMeHBIHAeTCHA. JTO 03HAYAET, UTO MPH
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Pa3BUTON cHCTEME MUKPOTPEIIHH H COOTBETCTBYOIENX BEJANYHHAX Nepe-
maga JaBIeHUA W YOeIHHOTO febuTa CKBaMKUHH PeIIAINYI0 POJb B HC-
KPUBJEHMY WHIUKATOPHHX JHHWA MOryT WIpaTh WHEPIUOHHLIE CIUIH,
ofycIoBleHHble HapyIlenueM InHeHAOr0 3akona guiabrpanun. Jia atoro
pagyMeercs, HeoOXomuMo, 9TO0LH YKA3AHHBEIME HAPYMIGHUAMY OXBATH-
BAJach 30HA MIACTA BOKPYI CKBAKWHH PajuycoM B HECKOJIHKO METPOB
(5>—10 »). Haxomel;, TeopeTnIecKH MOMHO UPELCTABUTEL YCJIOBUHA, IPH
KOTOPHIX PaccMaTpUBaeMOe ICKPUBIGHNE MHIMKATOPHLIX JWHHHA BHBH-
BAaeTCA COBMECTHHIM [eHCTBHEM CRUMAeMOCTH TPEHIMH U HaPYIIeHWs
anpeiinoro 3akoHa ¢QuapTpaiui. CIOMKHOCTL TPOABACHUA YKA3AHHBIX
$arTopoB ycyrybiaserca HeONHO3HAYHON peakiimeil Ha HWX BePTHKAIb-
HHX ¥ rOPU3OHTAILHEX Tpeimmu. VIMeHHO 3TuM u o6bgcHAETCH TO, YTO
M3MEHOHUE IJIACTOBOTO AABJIEHIA BO BPEMEHH He BCerja OTPasKaercs Ha
XaparTepe MHEMKATOPHEX JAUHHA H 9TO IOZABIsMIONEe GONBIIMHCTBO MX
He ONNICHBAETCA MBYYJICHHON KBaIpAaTHIHONW 3aBUCHMOCTHIO, KAK 3TO
MomHO Gbuio mpepmosarars [165].

C y9eToM CKA3AHHOTO BHIUE ONPefeNleHNe 110 HEXMKATOPHHIM JIHHIAM
HavaAbHON BEJWYWHH K03(PuIHeHTa IPOIYKTUBHOCTH CKBAKNH NOJIKHO
obecrmeuiBaTh WOJNYYeHUE [AOCTOBEPHOR BeJINYMHK ero NpH JIOOHX
KOMOMHAIINAX PACCMOTPEHHHIX (akTopoB. BBuny toro, aro sTu paxTopsl
OPUBOIAT K OJHOMY BHIY UCKPHBJIEHUA WHIUKATOPHOM! JHHUU, COBOKYII-
HOe WM pasfelbHoe WX [JeficTBHE MOKeT OHITh CBEIeHO POPMAIBHO
K ofHOMY u3 5TuHX (JAKTOPOB, HAUPUMEDP K CKHMAEMOCTH TPeIluH, OLi-
CHBaeMO#l HKCIOHEHIUANBHOH (YHKIuell HaYaIBHOTO Ko3{PuIOmenTa
NPOSYKTUBHOCTH OT TERYINEro, B Bupe PopMYyJHl (247), niu sKCHOHEH-
IranbHOH (YHKIUEed HavYalbHOU TPEIMHOBATOCTH OT TeKymei mo ¢op-
myie (212). Ilpu aTom B Oymer B KaKko#-To Mepe YCIOBHOH Xapakrepi-
CTHKOH CIKMMaeMOCTH TDeIMH, TAK KAaK OYHeT HOCHTH CKPHITHIE CIEMH
BAngHEWA APYrux ¢axtopoB. Ho 3aro TOYHOCTL ompejereHns Hadalb-
HOTO KosdduineHTa TPEMUHOBATOCTH, Pagu KOTOPOH Oupeiessor
HaYaNbHHN KO3(QPUINERT TPOXYKTUBHOCTH, yBeaudnrcsa. JleficTBurelnb-
Hag jKe BeTNUNHA KO3(DPUINEHTA CRUMAEMOCTH § B BTOM CJiydae MOMKeT
6biTh yroumena 1o Gopmyae (210), ecaw mumeercs COOTBETCTBYIOINAS
uHQopMamuA. JITOT NYTh OIpefeleHAd HATATBHOTO KodpPumuenTa
IPOXYKTMBHOCTH CKBAMKIH 1A YCTAHOBIEHUS HAYAILHOTO KO3PuInenTa
TPEHMIMHOBATOCTH KOJJIERTOPA KAK Pas H NOPegycMoTpeH QopMyIami
(291), (293), (295) u (296).

Hpome w3iomenHoro mopxoma pla onpemeneHud Kosdppumuenta
OPONYKTWBHOCTH CKBAKUH IPW HAYANBHOM I TeRYIIEeM ILTacTOBHX [aB-
JeHNAX cymecTsyior amamatudeckne Qopmyast IO0. T1. Jeartosa [71]
uA. T. TopGyuosa [183]. B o6mem Bume uo 10. I1. Henrosy mavanpusiit
K03QPHIBEeHT TPOAVKTIHBHOCTH CKBAKHH

408,

o= — . . (303)
* [1—8r o—po | —[1—By (pr—po)]*
Hpn PaBeHCTBE HAYAJIHLHOIO0 I TERYIONEro TaBJEeHIA B HJIacrTe
‘o8
o= o (304)

1—[1‘—5; (P'r'—pc)]4 ]
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Ilo A. T. Top6ynosy [183] coorBercTBeHHO
38,0

o= e~3B'T (Po=Py) _ ~3B1 (P1-Pc)

(305)

n Opu;
36,0

1 9‘3 By (Pr=Pc) -

Mo = (306)

e Q — pge6uT CKBaKMHEL, 00YCIOBICGHHBI TPEIMIUHOBATOCTLIO HIACTa,
M3/CYT; po» Pr ¥ Po — IIACTOBHE NaBJeHNd HATAJBLIOE, TOKYINEe U Y 3a-
608 CKBa)KUHBI, KIc/cm2, ’ ‘

Paznnunme mempy dopmynamu I0. II. fHearosa u A. T. FopGynora
cocrour B caexyomem. 10. II. fenros mpu BEBome dopmyas meGura
CKBRIKHHHI IMOJCTABJAsAET B OPMYAY pacxoja skugroctu Jlapeun, vanucas-
Hylo B pmuddepennnanpaoir dopme, BMecTo KozddmuumenTta TeRymel
IPOHUIIAEMOCTH k%, er0 BHpasReHme, mexoms u3 gopmynst (244). Tlocae
WHTEerPHPOBAHNA IToJydaeTcs Gopmyrna miig febura CKBajKUHHI B TPeIII-
HOBATOM IJIACTE, COTJIACHO KOTOPOH 1), OMPENeNAeTCs BEIPAKEHUAMH
(303) n (304). Pemenne sagaun I0. II. Hearosa ocnoBano va mpegmono-
sKeHuu, 910 f ; He saBucnt or Ap. Ha 5T0M e IPeATON0KeHNN OCHOBAHE
pelmenyNe AaHANOTHIHBIX 337a% M o0paboTKA WHIWKATOPHHX KpPIBBIX
P. T. Ucaesnim [81, 82].

B orangue ot sroro A. T. I'op6ymos [183] upn pememwmm Toii sxe
3ajaull WONCTaBJseT B ypaBHenme Jlapcm BMecTo k; ero BEIpasKeHIE
B peonorm4eckoi gopme (247) mcxopsa us TOro, 4To B BaBUCHT OT Ap.
Tlocne wHTErpUPOBAHNA TAKOTO YPABHEHWS UM HOJAyYeHa PopMyra mis
NebnTa CKBaKWHBI, COFJIACHO KOTODPOH 1), OHpeRensercs (OPMYTIarMi
(305) 1 (306). B rabx. 38 mpuBogATCH Pe3YABTATH PACYETOB 1, L0 BCEM
OpuBejeHHEIM OPMYJIaM JJsa HEKOTOPHX ckBamua Pegmikoro u Ocram-
KOBHYCKOTO MeCTOpOKeHn#. M3 Tabauius BUAHO, 4TO CYMECTBEHHOE
pacxoKIeHHe MeAy pesyibTaTaMn ompegeierus 1, mo @. 1. Kora-
xo8y u mo A. T.TopGynosy nabGuampgaercst mo ¢KB. 7p U CKB. 7oCT, a IO
10. II. HexnroBy, Kpome TOTO, €le 10 cKB. H6p u cke. 1p. Jlaa ocTalXsHBIX
CKBayKWH PE3YIAbTATH ONPEIEISHIH 1}, 0 YKASAHHHM (OPMYIaM ORasa-~
auch ONMBKMMH APYI K APYTY ¢ HEKOTODOH TeHAeHIMeH yMeHbIIeHHd
mo ¢gopmydam A. T. I'opéymosa u 10. II. exrosa.

Ha pwmec. 65 mocTpoeHs! XpPHBBE 3aBHCHMOCTH W3MeHEHUs KodPdii-
ImieHTa  OTPORXYKTHBHOCTH Peuniiko#l cxB. 7p oT mepemajga /[JaBIeHHHA

. COIJIaCHO AAaHHEIM, mpuBexerHsIM B Tabu. 38 upwm p, = p, mo O. 1. Ho-
TaxoBy u A. I'. FopGyrosy. [{nsa ncciegoranna msmenenuns 1 = f (Ap)
Hemoas30Baach gopmyna (247). DarrTudeckue pesyIbTATH MCCIE0BA-
Hifa CKB. 7D MeToHoM IPOGHHIX OTKAYEK IIOKA3aHbl HA puc. 65 Kpecri-
Kamy. AHaJOTTMYHEE pPe3yibTaTH I0IyYeHsl HA (OCTAIIKOBHICKOM CKB.
Toct. CormacHo stmM mammbiM pacdernnie gopmyiast A. T. IopGynoBa
II0 YKa3aHHBIM CHKBAKHHAM DPE3KO 3aHMRAIOT TeKYHIHe W HAaIalbHEe
BeJNYNHH KO3QEPUIMeHTA MPOTYKTUBHOCTH. ITO OTHOCHTCA H K HOpMY-
Jam 0. I1. #HeaToBa, MOCKOJBRY TMOJYY9eHHHE 10 HUM JAHHBIC OJIUZKU
® papaeiM A. T. I'op6ynoBa. Ananornunsie 3aBUCHMOCTH KodhguIneHTa
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Tab6amma 38

PeayabraTnl ompeperenns HauajJpHOro kosgpunHenTa HPOSYKTHBHOCTH
HEKOTOPbIX cKBakmH Peunnkoro m O¢TaliKOBHYCKOTO MECTOPOKICHHIA

IInacTOBOE NABJEHHE, KIC/CM? Hoapdn- Koagpou-
LIMEeHT LHEHT -
Homep Teounr, CHMMAEMOCTH | MPORYKTHB-
CKBAYKHMHH] M%/CYT I EPGT:H HOCTH 7,
HaYaIbHOE TeKyiee saloiiH o 103, N/ (KT oy,
Do Py P3a6 (xre/cm?) -1 /(},\C(;,/TCM )
6p 386 303 2285 219,5 5,32 428
16p 175 303 2740 258,5 1,54 14,3
51p 168 303 236,0 224,7 1,80 14,9
24p 305 303 2237 2117 1,60 244
39p 285 303 228,5 2085 2,73 14,3
p 226 303 292,7 2702 - 8,00 10,05
55p 188 303 2420 238,5 2,41 53,8
1ip 214 303 2281 220.6 6.10 27,5
Toct 670 395 325,3 203,8 2,60 5,5

lIpogonskenue Tabu 38

HadvanbHBIH KOB3(GPUIIEHT HavanbHb# KO3(pduImenT
UPORYKTABHOCTH T)o HPH Po 7 Dy UPOAYKTHBHOCTH T)g OPH Do =Py
Homep Hedur,
CHRAIKHIE) M®/CYT | mo KOTAXOBY |i rop6y- | mo fen-| B0 KOTAXOBY | 1o Pop6y- [ mo es-

(247) HOBY TOBY _(247) HOBY TOBY
AP=P;—Dsa6] (305) (303) [AP=Pr—Psa5| (306) (304)
6p 386 162,0 158,5 219,7 49,6 46,0 46,1
16p - 175 13,9 132 13,4 12,15 11,7 11,7
51p 168 227 23,3 22,6 15,8 15,7 15,3
24p 305 37.9 38,2 38,5 25,9 25,6 25,5
39p 285 31,2 283 31,3 169 155 15,5
7P 226 221 16,7 17,5 17 2 13,0 13,2
55p 188 85,7 82,3 87,8 552 . 55,7 54,4
ip 214 124,0 1240 202,2 31,5 30,6 30,6
7o0cT 670 24,6 14,8 18,1 14,2 8,55 8,9

OPOAYKTHBHOCTH OT Hepelaja AaBJIeHHd B IJTACTe, MOCTPOCHHEE 110 dop-
myaam (247) u (303), mpuBojiaTca Ha puc. 66 mo Peunnko# cks. 6p.
daxTiveckue [AHEHE WCCICNOBAHNMEA CKBaKHH OOKa3aHel Ha puc. 66
KpecTnramMu. SHATNTEIHHOE 3aBHINEHNE KoaddumuenTa TPOyKTHBHOCTH
ckB. 6p mo gopmyne (303) ormocmrea m K ckB. 1p. OTMeUeHHHe BEIII®
coBLAfleHUA (AKTWIECKUX ¥ DPACICTHHX JaHHHX I0 ¢opmyle (247)
VCTAHOBJEHKl IO BCEM CKBAjKMHEAM, HPHUBEIeHHEM B tabi. 38.

O oM, ato gopmynsr A. T. opGymosa (305) u (306) B HexoTOPHX
CIIy9asix MOTYT OIPHBOJUTH K CYMECTBOHHOMY 3aHIKEHNIO KosdPuruenTa
OPOSYKTUBHOCTH CKBAKWH, WMEOTCA YHKa3aHHA TaKKe B CTATHE
I1. A. Mamnxoro [73]. ®opmyam 0. IT. Hexnrosa (303) u (304) rpome
3QHIKEHNA MOTYT IIPUBOJUTE X K 33BLHUIEHHUIO KO3 OPUIHeHTa IPOJYKTHB-
HOCTH, TAK KAK HEé YYUTHIBAIOT 3aBUCHMOCTD KOdPPUIMeATa CRAMAEMOCTH
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TpellWH OT JaBleHus. To e camoe ormedaercs B. H. MaiigeGopoM
[172] B orHomenun dopmyn P. I'. Mcaesa [81] u 1. H. KyspMugesa
[158]. Bunumo, mpomecc OPUTOKA RAMKOCTH B TPEMIMHOBATOM KOJIIEK"
TOpe B CKBUKHAHY Gojiee CIOIKEH, 4eM 3TO HPEANOIATaloch IPH BLIBOJE
yKasaHHHIX ¢opmya. JTO Hecorjacme Me;KAY PacueTHHIME 1 PaKTIIe"
CHUMMY JJAHHBIMH IPUBEN0 K PA3INIHOMY TONKOBAHII HPNINH UCKPUBIE-
HUA MHIAKATOPHEIX JUHAN 110 OTHONIGHWIO K OCH Aasiewnil. Ogan 065ac-
HAKNT ero HHeDPOUOHHMMH CHIAMH, Jpyrue — cuilaMm pmedopMarus,

o weesonyeym

B

Y2 Ywacicm ")»q/m

\
150 —
0 \\ 2
AN N

2 7 100 -
~ ?\ oS

5 AN 5 N

g 25 dp,reclom? 0 25 50 dprecjem?

Puc. 65. 3asmemmocte Pmc. 66. 3aBECEMOCTD KOa(pdmE-
xosfdHOMeATa UWPOLYK- IEEHTA NIPOAYKTHBHOCTH CKBa-
TABHOCTH OT LepeHaja JRUE OT mepemajia JAaBIeHHA B

IABJICHAA B nmaacre naacrTe (cKB. 6p):
(CKB' 7p): 1 —no @®.H. Koraxory; 2 — Oo
1—mno ®. U, Koraxosy; B, II. Hearosy

2 —no A. T. TopOyHOBY

TPeTbH — KOMIUIGKCOM BTHX Ccui. B mociesmee BpeMs HNOABUIMCH op-
MYJH, KOTOpHe yumTHBawT Bee otm ¢dartopel. Taw, JI. I'. Haxazuad
[190], a sarem K. M. oumos u B. T. Boapayr [66] umcmoxnsoBany
HeluHeMHH# 3aKoH ¢uipTpanuu Xymepa jif IHOCKOPAZHAIBLHOIO
IIOTOKA B HIOPHUCTOH cpefe:
dp _ p up o s ‘

— =7V —[—k—u signuv, (307)
Ifie u ¥ p — BA3KOCTh M MJOTHOCTh HIACTOBOM KUAKOCTI,; k — oponu-
aeMOCTh TPeOIMHOBATOTO MJIACTA; U — CKOPOCTH QHIBTPAUHU; U— Hapa-
MeTp (ODPMEI, 3aBHCAMWI OT TeOMETPHYIECKOE XapaKTePHCTHKU IJIACTa;
sign v — 3HaK CKOpOCTH U.

IIpu pemenun ypapaenus (307) K. M. JJoauossim u B. T. Bospuyx
Onlla OPHHATA HKCIOHEHIHANHLHAA 3aBHCHMOCTH %, p M P OT JaBieHWsd
¥ moJaydeHa ¢opMmyida, YInTHBaOMAA fehopManuio KOIJIEKTOpPa M MHED-
IYOHHOe CONPOTHBIIEHNE B CIAeAYIOMeM Bile:

1—e @AP

a

=bg+tcg’ (308)
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rue
Ap =py— Paas;
1 dk , 1 dp
a=—4a e ——— —_——
«t P kg dp ' po dp’
_ p Ry .
b— 2nk9hpo In r ?
~o .
T anZh2kgporo

c

o6o3nHadeHusA ¢ magercoM «0» "COOTBETCTBYIOT HAUANLHHM BeJHIMHAM.
B dopmyae (308) g — maccoBsIit pacxop FKMAKOCTH; HepBLIH WIeH Impa-
BOM TACTH PAaBEHCTBA YYWTHBAET BA3KO-
¢ q g CTHBIE IOTeDH JaBIeHHs, BTOPOM WIeH —
VHePIWOHHEe; JeBasg dYacTh PaBeHCTB&
YUUTHEBaeT CUIHL AedopMaIyi.

ABTOpH IOKazaXu, 9YTO ecHH B (op-
myae (308) moxasaTenbpuyo GyHKIHO 3a-
MEHHTL PAJOM, TO HPH PASHHEIX HpubIu-
SHeHUAX ¥3 Hee MOMKHO HOJIYINTH M3BECT-
HYI0 [[BYYWJIEHHYI0 KBaJ[paTHIHYIO0 3aBHCH-
Pume. 67. UBpExaTophas kpuas MOCTH

Ap =bq+-cg?, (309)

KOTOpas YYHTHIBACT OXHN WHEPIMOHHEe chiH, 7 dopmyny JI. I'. Haxras-
HOH

Ap—+ Ap*=bg+cg?, (310)

B KOTODO# WieH a/2 Ap? yuuthiBaer B mepBoM mpubamxenun medopMa-
NUI0 KOJJIEKTOPa.

Ecnn npuasate ¢ = 0 8 dopmyae (310), nonyuum dopmyay A. Baua
[35], a mpm ¢ = 0 B gopumyme (308) momyamm ¢opmyay A. T. Lop6y-
HOBA.

Jas omeuxn mamemmoctm Qopmyn (308)—(310) K. M. Jommos
n Bb. T. Boapuyk oGpaboranu Gomee 40 MHTHKATOPHHIX JHHMMA, CHATHX
Ha CKBaKMHAX BeDXHEMEJIOBHX OTIOMKeHNH pasimdHEX He(TeHOCHBIX
paitoros UM ACCP. Kax omu yreepxnant, 95—97% >THX KpPHBEIX
He COBHANO ¢ pacdersMu maHHEIMH mo Qopmyre (309). Hamryumee
COBOAJIeHNe TWOJIYULIOCH ¢ pesyibraraMu pacueToB mo gopmyie (308).
I9TO €BUAETENBCTBYET O TOM, UTO UHePINOHHBIEe COOPOTUBICHUA B TAHHOM
CIy9ae HA UCKPUBleHNe WHIMKATOPHEIX IVHAY TPAKTUICCKH HE BIUAIH.
Yro me xacaercsa copmamenus ux ¢ pacueramu mo dopmyae (308), 1o
TPYAHO CKasaTh, 9M OHO OOYCJIOBIEGHO WMMesI B BUAY, YTO OIpefieleHUe
K02pQUIMEenATOB a, b U ¢ MPOBOXUIOCH TIO TPEM TOYKAM HMHAWKATODPHOM
auanK. B aroM m cocrour mpeumyimecTBo onpeeneHns KoaQPUIUeHTOR
C/KHMaeMOCTH TPeluH f; U HAYAIBHOU IPOAYKTHBHOCTH CKBAKHHLL 1),
IO WHAMKATODHOW JwHMM ¢ MCHOJNb30BaHmeM Qopmyxn (244) m (247).
s aToro, Kak mokaszamo Ha puc. 67, HeoGXOANMO Beero JWMb OIpe/e-
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JAUTH TeRYIMWH: KoopuiInesT _IPORYKTHBHOCTH B JBYX OmmKaMmuX TO9~
KaX Ha KOHI[e MHRMKATOPHOU JIMHAN HPU PA3HOCTH COOTBETCTBYIOMIHX
mepenanos masienuit (Ap—Ap’) [153].

ONPENEJEHNE HMOJHOU TPEIMWHOBATOCTU IIOPOJ

Ecau B dopmyane (231) mox m, moxpasyMeBaTh IOJHYIO TPEMMHOBA-
TOCTb My, & MOJ, M — KODQOHUIINEHT OTKPHITOH eMKOCTH MYCTOT MATPHUI[E
Mgy, TO, DeIIas ee OTHOCUTeNBHO My, moaydmm [114]

Moy = IB*—[BC'{"M—OC) momPu =M om0Ps) . (311)
BT —Be— (1 —a) moufu — mouaPs -+ Bu

Benwuuns, Bxomamue B dopmyny (311), xpome B* u B, ompene-
aawpT B dabopaTopusix yeaosusax. [Ipn aToM KosddunueHT BOOHACHIIEH~
HOCTH G OIpelesseTcA N0 KepHY, oTobpaHHOMY B mpolecce OypeHus
CKBaJKMHBI ¢ IPHMCHEHNeM pacTBopa Ha HeTAHOH OCHORe.

Koadgunnentsr my, 1 o BBefeEE B gopmyny (311) Ges mpuBepenus
WX K IJIACTOBHIM YCIOBHAM, T. . 6e3 ydeTa M3MEHeHHs X B 3aBUCHMOCTH
0T IaBIGHUA IO SKCOOHeHUUAIBHOM QYHKIIUH, KOTOPHM MOKHO HpeHel-
peds. Koodouruent cuMaeMOCTH TPOMNH Br HAXOJAT M3 COOTHOIIE-
Huit (244) ¢ ucnoib30BaHNEM HHAMKATOPHON KPHBOI COriacHO H3I0KEH-
HOMY B upepmbgymiem pasfiele. HosdpduuueHT yOpyroeMKOCTH TpeImuHO-
BATO-KaBePHO3HO-IOPHUCTOTO KOJIJIEKTOPa B* MOMKHO omlpefelinTh B JaH-
HOM Cjiy9ae IO Pe3yJbTaTaM I'MAPOIUHAMHYECKHUX WCCIEOBAHMA CKBAa-
FRUH METOJOM BOCCTAHOBICHWSA NABIEHHS COTIACHO OOIUM IIOIOKEHHAM
Teopunn ynpyroro pe:muma [26, 263, 264] ucxoma u3 cooTHomeHwmil

_k _ 225k __ 225Qc '
p*= Tk MRzeAa“ o 4nihR%eA6/i ) (312)

C yueroM »rcmoHennwanpuoil saBucumoctu (212) dopmyrna pus
onpenielieHUA HAYAJHHON NMOJIHON TPEIMUHOBATOCTH IIPHMET BUJ

’
A
eBT P

[B*—Be— (1 —a) mouBu— mon@PBsl s (313)
ﬁ;_ﬁc— (1—a) mouPu— mouotfn+Bu

rie Ap — mepemay MeXIY HAYAIBHBIM W TEKYIINM JaBIeHUEM.

TakuMm o6paszoM, 3sHadg YyOpPyrue KOHCTAHTH TPeIIWH, MaTPHILL KOJ-
JIeKTOpa M HACHIIAIHNX ero KUIKOCTe#, a Takke €MKOCTbH HYCTOT
MaTPHIH! ¥ HedTeHaCHIMEHHOCTh €€ IKUIKOCTAMH, 0 Pe3yAbTaTaM IHEPO-
AMHAMUYECKUX HCCIeMOBAHMI CHBAKMH MOJKHO HAWTH OCHOBHEIE Iapa-
MeTPH TpPeMWH, QOYCIOBIEHHYI0 WMH Ihe300POBOJHOCTL KOMIEKTOPA
U Jpyrue BedmdwmHH. B TaGa. 39 mpmBOgATCA HEKOTOPHE Pe3ylIbTAaTHE
PaCcUeToB TPEMIMHOBATOCTH KaBePHO3HO-TPENIHHOBATOTO KolllekTopa Pe-
YHUIIKOTO MECTOPOsiIenuss. B cBA3W ¢ TeM, YTO HEKOTOPHe JlaHHHe B pac-
9eTax OLLIM OPUHATH YCIOBHO, & ApPyTHe OLLIH IOJYIeHH IO PesyNbTa-
TAM WCCIEMOBAHNSA CKBARHH TIQCJIe MX MHOTOKPATHOM KuclIoTHOX oOpa-
GOTKII, 5TH pacdeTH *ciAefyeT PACCMATDPHBATH JHIIb B KadecTBe METOJIN-
YeCKOTO IIpuMepa.

Mopr =
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Ta6Gaumiga 39
PeayasTaThi PacdeTOB OCHOBHBIX IAPAMETPOB TPEHMHOBATOTO KOIIEKTOPA

% KoadphuuueHTH
B -
G = &
e £ = 2
- =] = = ] =
s | < 2 2 S Z s
= = < = = o © o o
£ £ B g g ° So 55
3 T S & < =i 8o
a Q a 8 = o EE S 5
g :f) s E o3 = E\ 2
=~ I3 g = 5 2 E_E & - &
e =] - ] £ [+ &) =
- g g z & sS | L |
o =4 = = & 1) =% B 5
16p 2025 2500 2,0 0,822 216 11,3 1,54 117
39p 3300 2700 1.6 0,710 2,50 143 2,73 1,25
o5p 21475 2600 2,0 0,203 0,60 53,8 2,41 1,28
24p 3521 2600 1,0 0,404 1,88 24 4 1,60 1,47

IIpoponmenne Taoda. 39

KosdpdniueaTs
= =

3 8 5

g g o : 2 g

3 5 ° . 5 i "

=4 g 2 g 2 g = =

H = =) £ - = H =

. g g a [ 3 5] =1

Z < 2 2 5 = S g 2

= = 3 & © 0 5 iy S &

E 5 = = a g g = g a

< (=1 (=} =] E Qw o4 = o £

| = = Z Q. &1 2 3] a g

3 3 SN N 5 3T B ) e g

o =4 13 I3 g o= =N 5 = 3

2 =] I 55 2 =2 S & o 13) 2

2 | €| 55 £ 5 3 gg | Ez| 8 g g

e & e B 8 £E gz | & g &
16p 450 0,378 0,382 0,97 2,54 1,01 | 0,376 8850 43,5

39p 630 0,395 0,458 0,64 882 282 1 04601 4460 S0

55p 1880 0.680 0,68 1,00 4,22 09310730 22200 73

24p 640 0,470 0,57 0,57 9,30 465 | 0,123 3 560 42

ITponunaemocts nnacra, oGYCHOBIGHHAA TPEI[MHOBATOCTLI0, ONpe-
mensnack no dopmyne k= Qp/4mhi. IockonbKY 5Ta IPOHUIAEMOCTH
XapakTepusyeT YAaJleHHYI0 OT CKBajkMHEL 9aCTh IJIACTa, TO B pacderax
YYUTHBAAN BCIO €ro MomHOCTL A. Texkymuil Kosd@uIueHT TPOXYKTHB-
HOCTU CKBAKUH 1o, O0YCIOBICHHH TPEIUHOBATOCTRIO MIACTa, H KO-
QUIMEHT C/KUMaeMOCTH TPeMuH B ONPeJeTANIuch O HHIMKATODHOM
JMHAH, KaK OBLTO MOKA3aHO B HpebiymeM pasaene. [lig omeHKH f 1 IOb-
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3oBaxucs gopmynoi (244). Oupegenenne XKosPpPunueHToB 3PPeKTHBHOT
TPEIUHOBATOCTH MYy H Mors TPOBONMIOCH COOTBETCTBEHHO 10 POPMYIaM
(291) = (293) nam (300), a xosdumneHT COBEPIIEHCTBA CKBAKUHE N3 HX
cooTHoIe A mo popmyre (298). Ilanee, uz coorHomenuit (312) maxopmu-
Anch KodPUITUeHTH YOPYTOSMKOCTH B * M Ibe30IPOBOLHOCTH X, & 3aTeM
KO>POUIUSHT HONHOE TPEIUHOBATOCTH My, HO dopmyae (313).

ITo orHomenwo Ko3pdunNeHTOB H>HHEKTHBHON TPEIIUHOBATOCTH Ia-
cTa My, K HOTHOK TPEIUHOBATOCTH Mgy, HAXONHJEM KO3QPHIHMEHT
OPOTOIHOCTH TPEIWH g, & N0 PopmynaMm (242) m (274) — Terymylo
HAYaJbHYI0 PACKPHITOCTh UX b.

B pacuerax mo srtum ¢opmyiam 6o mpumeaTto: ¢ = 1,25; § =
=1,2cem Y Ry =750 M; R, = 7,5 cm; mgy = 0,07; o = 0,19; B =
= 1,5 -10-% (gre/em?)~Y; By = 4,2-107% (wrc/em®)~; By = 14,8 X
X 1075 (kre/em?)~1. 3a mermouenneM ¢, R u §,, IepeTUCTICHHEIE BEIN-
9IHE TPHHATH YCJIOBHO. :

Wmea B Bupy, uro m,,, Xapakrepusyer HOPOTOUHYI0 4acTh TPEMUE
IpH BHITeCHEHUN HedTH BOJOH, OTHONICHNE €ro K KO3PPUIMEHTY HMOJIHOK
TPEIIUHOBATOCTU M, MOKHO pAacCMATPHBATL OIHOBPEMEHHO ¥ Kak
K03(¢uIeHT BHTeCHeHUd HedTnm u3 TpemuH. JlabopaTopHEIMU HMcCieno0-
Banuamu B. H. Maiine6opa m C. Y. Umxosa [175] ycramomieno, 4ro
K03QUIUEeHT BHTECHeHNS He()TH W3 MOJEIHM CIOKHOU TPemUHOBATOL
cpenst konebaercs ot 28,7 mo 96,1% , a B carydae BepTUKATBHOTO OTBEMA
seprana BoAH — ot 73,5 mo 96,1%.

Hcxoma 3 5THX [JaHHBIX, MOKHO I0Jararb, 9TO HDHBeNEHHHE
B Tabx. 39 duciennpie 3maueHusaA KodPuIMEHTa IPOTOYHOCTH TPEIIUH
ZOCTATOYHO IOJHO XAPAKTEPUIYIOT pPealbHbe YCIOBHUA. JTU HAHHEIE
TAKKe CBHETEILCTBYIOT O TOM, UTO He BCAKOE BhITecHeHWe He(TH BOROHR
U3 TPEeIIUH MOKeT GHTH dPPEeRTUBHBIM, 0CO06HHO €CIN IPH ITOM HCKJIIO-
9aeTcs1 BO3MOKHOCTH I'DABUTATIMOHHOIO pasgeleHAA HeOTH 1M BOXH
B Tpemunax. Ucxona s ¢usudeckoil CymIHOCTH MEXAHU3Ma BHITECHEHHA
HeTH U3 TpemuH Haubonpmuii KosQPuIOueHT BEITECHEHHA CJIeayeT
ORUAATH IPH PeKAMe UCTOMeHYsA (3a ¢IeT dHePTHH ra3a, BHAeIA0INerocd
u3 He)TH ODY CHIKEHWM JAaBIeHNsd). B aToM ciaydae HeOPOTOYHAS 4acTh
TPeNIHH, B BUJEe PACHIHPEHWH W TYNMKOBHX OTBETBIEHWH, 3aI0NHAETCS
ra3oM, BEITECHAIOMUM M3 HMX HeTh B IPOTOYHBIC TPEI[UHEL.

Anaans ¢gopmynsr (313) cBupeTenbCTBYeT 0 GONBIIONR YYBCTBHTENIb-
HOCTH KO3QREIHeHTa MOJHOR TPENIMHOBATOCTH Mgy, K H3MEHEHHAM
HEKOTOPHX BXOAAIINX B Hee BeIUYuH. JTo KacaeTca usMeHeHUs Koadgu-
IHEHTOR CIKUMAEMOCTH f, ﬁ; u ﬁ* Hanpumep, npu ysBemudenuu f.
¢ 1,510°5 mo 2-10-5 (urc/em?)~t myp, DPUMEHATENHHO K JAHHBIM
1abn. 39 Mosker mamenurhes Ha 4—24%, a msmeneHue B U §* MoKeT
IPHBECTH K eIe 0oJbHIUM WH3MEHEHHUAM My,,;. 1105TOMY IOBBIIIEHHe
TOTHOCTI OIIpeflelleHuA 9THX Koo PUINeHTOB nmeeT 5OIbLIIOE 3HAUEHNE.

ITockoabKy moidyueHme HX OCHOBAHO Ha 06pafoTKe HMHAMKATODHBIX
JHHNE M KPHBHX BOCCTAHOBJEGHUA [ABICHHsA, YpPe3BHUAaHHO BaKHO,
BO-LI6PBHIX, YTOGH MaHHEIC, HCHOJIL3YOMble MIA WX IOCTPOSHHs, OBLIH
DOJyYeHH OFHOBPEMEHHO M MPUMEPHO UPU OFHMX M TeX jKe YCIOBUAX.
Bo-Bropeix, TOYHOCTE 9THX HAHHHX, KAK M caMoi 00paboTKi yKasaHHBIX
KDUBHX, JOJsKHA OBTH mOBHIMEHHOR. [IpH HEBBHIMONHEHHH HTOTO YCIO-
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BUA Hapymaercs, B 9ACTHOCTH, OTHOIIGHHWE MEKNY Beiundnmamu A§ u i,
XapaKTepHOe AIA AAHHOTO cocrosmua miacra. Ilostomy mpwm BHGODE
OPAMOJVHEHHOr0 Y4aCTKA KPHBOH BOCCTAHOBISHUS [JaBIEHUS 5IEMEHTHI
IPOUBBOJILHOCTH NOJIKHH OBITh WCKIIOYEHH HOJTHOCTHI0 HJIM CBeIeHH
K muanMyMy. Haxomen, meo6xoqumo mmerh B BAAY, 9TO OIPeAeICHHs
k03¢ PunnenToB adPerTHBHON H MOIHOR TPEMUHOBATOCTH Ho gopMyaam
(293) u (313) Moryr OBTL O0BEKTHUBHLIME JIMIUb HDK OFPAHITIEHHOM
3arpAsHeHUN OpH3a0oHHON 30HH, He OTpPasKANINEMCs HA OHpefieeHuu
BeTHIUHEL ;. Hajo saMeTnth, 4TO M3T0HEHHOE BHIIe 00 ONpeneieHHn
5QPeKTUBHON MPOHUIAEMOCTH IO TUIAPOIMHAMIICCKUM MCCIeTOBAHMSM
CKBA/KMH B JIAHHOM ciaydae npuobperaer ocoboe 3HaUeHie.

HEKOTOPBIE CJEJCTBHA AHU 30TPOINH
YOPYTI'OCTH TPEIIUH

v

Boime 6bIo HOKa3aHo, 970 KOSPQUIUEHT CHRIMAEMOCTH TpeIuH
fr BaBUCHT He TOJBKO OT JABIEHNsd, HO M OT PACKPHTOCTH H PACLOJO-
JReHnA TpemuH B Kojiexrope. Ilpm sToM, ecanm ocHOBHAas Macca IPOAYK-
THBHHIX TpeIUH KMeeT pasHHe HAmpaBienyusd, 0e3 mpeoGaagaHua Ka-
ROTO-TuG0 OfHOTo M3 HHUX, TO, KAK 3TO clefyeT u3 puc. 62, Mempuy
KoapPunmueHTOM CREMAEMOCTH TPEIIVH WM PACKPHTOCTHI0O HX b Hade-
9aeTcA JMuHeiHAas KODPEIANHOHHAH CBA3H, ANNPOKCHMUPYeMas ypaBHe-
HIEeM

Bl =ab—c, (314)

Tie @ u ¢ — KO3PPHUIMeHTH.

Tar rak cormacHo (244) HPOHMI|AEMOCTH KOJIEKTOPA, 00YCIOBIEH-
Has ero TPeI[WHOBATOCTHIO, OLpeelIeHHEIM 00pasoM CBA3aHA ¢ PACKPHI-
TOCTBIO TPEIMH, TO W MEKIY Hed U K0oIPPUIHeHTOM CIKUMAEMOCTH Tpe-
MUH FOJKHA CYOEeCTBOBATH KODPEIAIHOHHAA CBA3b. B proM caydwae
TEOPeTHYeCKasd WHAWKATODHAS JWHUA, IOCTPOEHHAas o QopmyIaM,
YUYUTHIBAIOLLHM SKCIOHEHITHANBHY 3aBUCAMOCTD IPOHMI[AEMOCTIL OT XaB-
Jenns, nogobuo gopmynam A. T. I'opbymora (303) u (306), upu moa-
INHEHHOM 3HAYCHUN HHEPIUOHHAIX CONPOTUBICHNE TPAKTHIOCKIL 10K HA
COBHNAJATh ¢ PAKTHUIECKON MHIMKATODHOH IuHMeH.

Ecan B romiexTope mabiawpaerca npeobirafanue BepTI/IKaJIBHBIX W
TOPHU3OHTANLHLIX TPEIMHH M KOPPEIAIHOHHAA 3aBUCHMOCT (314) oTeyT-
CTBYeT, TO YKA3aHHOI'0 COBIAJeHNA TeOPETHYECKOR I parTHIecKod mHIM-
KaTOPHHIX JuHail He npouzoiyer. [Iputem B cIydae saHMReHMS IPOHIL-
MAaeMOCTH BCAEICTBHE IIPe0GIafaHusg TCOPH3OHTANBHBIX TPEIIUH -HIH
B3arpA3HEHHOCTH 33005 CHKBAKUHEL TEOPETHICCKAS NHANKATOPHAA JIHHIA,
cooTBeTcTByIOIaa (opmyne (306), oxamerca HMKe (aKTHIeCKOH, KaK
9TO mOKazaHo Ha puc. 65. B nporuBHOM caydae BelexcTBue Hpeobiama-
HHA BEPTHKAIPHEX TPEMUH WIH PACKINHABAHUA IX B OTJEIBHBEIX TOU-
KaX npu3abofHON 30HH TEOPETMIECKAA WHAHKATODHAA JHHMA MOMKeET
ORasarheg Boime (artudeckoit. IlomoOupix OTKIOHEHWU HET, KaK YiKe
0TMedaT0ch, IPH HCIOJH30BAHUY COOTHONEHHH (247). B srom ciydae
HMEETCSI BO3MOKHOCTE 00OUTH DPAX CIOMHHX ABISHWH, KOTOPHE He YdII-
THIBAIOTCS 1IPU PELIEHNN TeOPETHYeCKUX 337a¥ QUIBTPANUM B TPeIlHHO-
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BATHIX Nopopax. [ledo B TOM, 970 B TPEMUHOBATON MOPOJIE TPEIMLHHEL
MOIYyT WMMeTh PA3JIWYHYI0 PACKPHTOCTH, KOTOPag B TEOPEeTHIECKUX
HCCeOBAHNAX YIATHBACTCA SABHO WINM HeABHO B BUe CpefHeidl rmupas-
JUYeCKH 3JKBUBAJEHTHON packpsrrocts. llpm sroM mHe yuuTHBawTCH
pasniuHAA CRAMAEMOCTh WX TIPH H3MEHEHHM ILTACTOBOTO NaBJIeHUA
0 PA3THYHBE TPAHUIE HADPYINeHUd JIWHEHHOTO 3aKOHA q)unmpalmn
0 JeM YiKe YIOOMWHAJOCH BHIIE.

Cornacuo BepameHHIO (244) KO3(pOUIUEHT CKIMAEMOCTH TPEIMUH
B+ B 3aBHCHMOCTH OT BHYTPHILIACTOBOTO AaBJEHHA MOKHO IPefCTaBHTH
B BHAE

il (315)

ITpupaBuiBas npaBbie IACTU YPaBHEHMHE (315) un (314) npyr & mpyry
M WHTErPHPY: IONYdeHHOe BHPAKEHNe, HAKEM, IT0 MEKIY HAYATbHOR
I TeKYHeld PACKPHTOCTHIO TPemUH b, W b, W mepemajgoM jgaBienus Ap
IIMeeTCsi CJegyolas 3aBHCHMOCTD!

[

bo= e8P/ p— a (e8P —1) (316)
win, pemas (316) ormocurersHo by, Gymem mHMeTh
A
by = e’ (817)

) a(e”p—i)+-gco—

B nacrosamee BpeMsa ellle HeJIOCTATOUHO JAHHHIX A OKOHYATEIb-
HOT'O CYJKJIeHUs 0 BeJnuuHe KoadQuineHTOB @ W ¢, BXOAAMUX B $op-
myust (314), (316) u (317). Cornacso papnEM puc. 62 oHU PaBHET OpHEH-
tuposouno: a = 0,94 em/xre, ¢ = 2,1 -40-3 em¥/kre. Ecau Bocmombzo-
BaTLCA 3THMH AAHHEIMH, T0, KAk HOKasbBaerT aHanus gopmyasr (317),
¢ u3MeHeHWeM BHYTDPOHHErO NABJEHHsA B KOJJIEKTOPE IPOMCXOMUT CAMO-
OPOH3BOJILHOE YCPeJHEeHHE PACKPHTOCTH TPEIUH BCJIEICTBHE YMEHbIIe-
HHA YVOPYTOCTH IIOPOA ¢ YBeJWIeHWeM pacKpsToctu. HewnsbemHHM
CAEMCTBHEM HTOTO YCPENIHEHHS MBIAETCA Pe3Koe M3MeHeHue pacxoja
B HHX Ta3a # JKUAKOCTHM, TAK KAK PAcXoj HX IPOHOpPHHOHATEH KYyOy
packpsirocTy Tpemuu. B Taba. 40 mpmBomaATCA pe3yIbTAaTH OBpepesie-
HUS TeKYIeil PACKPHITOCTH TPeNIMH b, UPHM Pa3IMYHOA HAaYaILHOA pac-
KPHITOCTH b, W PA3HO# CTEICHN CHUIKEHNA B HUX JaBieHUA Ap, a Takke
OTHOIIEHWA HAYaJbHON HPOMYCKHON CIOCOGHOCTH TPeMHUH K Terymes Q..

Ilpu Ha9aIBHOR PACKPHITOCTH TpeluH b, = 30 n 200 MKM HpONyCRHAH
cnoco6mocTh WX pasindaercs B 345 pas. Ilpm Ap = 300 xrc/cm?, rax
caenyer w3 TaGAuWIE, OHAa M3MEHAETCA BCEro JWIIb B 4,2 pasa, Tak Kak
npu TOM B TpelluHe ¢ PACKPHTOCTHI0 b, = 200 MKM pacxoj yMeHb-
maerca B 108 pas, a B Tpemune ¢ b, =30 Mxm —Bcero amms B 1,58 pa-
3a. Takum o06pasoM, B clIydae pACIOJIOKEHNA TPEMUH B KOIIEKTOPE,
OpE KOTOPOM COXPaHAeT CHIY JUHEUHHA 3aKOH, ONWUCHIBAeMHH (opMy-
noit (314), Begymas posib BO BCeX OTHOIIEHHAX IPUHAMJNEKAT TPel{HHAM
¢ GONbIORE PACKPHTOCTHI0. ITO OO0CTOITEIHCTBO, MO-BHAUMOMY , JOMKHO
OpPHBONHUTHh UPH THAPOPa3phiBe K 00pasoBAHWI0 NPEeUMYMECTBEHHO O~
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Tadbamma 40

H3meHenne pacKpHITOCTH ¥ HNPONYCKHOM €IOCOGHOCTH TpeminH
upa H3MEHEHAU Bﬁy'rpelmero JABJICHU A

PacKpBITOCTL TpelMH, MKM, OTHOmIEHNE PACKONOB
U aMeHeHme OpH 3HaAYEeHuAX b,
nal.meﬂm;{, .
KIC/CM 30 100 200 an/QT30 Q‘°°/QT100 Q“’O/QTzoo
10 29 93 170 1,11 1,24 1,64
50 29 74 111 1,11 2,5 5,9
100 28,2 60 80 1,2 4,6 15,6
200 27 46 54 1,36 10,3 51,0
300 25,8 38 42 1,58 18,3 108

HOYHKIX TPEIUH, a TaKMe O0YCIOBJIMBATH B KAKOH-TO Mepe BEIHYHHY
npoduiel IPUTOKA M HOTMOMEHHT B CKBasKMHAaX. M3loeHHoe, pasy-
_MEeTCH, OTHOCHTCH M K TPeIIMHAM, NH3MEeHeHWHe DPACKPHTOCTH KOTODHX
B 3aBVCHMOCTH OT JNABJEHUI He

20 40 g0 (1) crenyer Bepamenmio (314). Or-

0 20 “w__ s @) Qe gpgme sTmx 9PeKTOB COCTOMT B

oy

MAHHOM CJIydYae B TOM, 9TO OHH
BRIpasKeHEI Oollee WM MeHee B
3aBHCAMOCTU OT HADPABIGHUS
pacupocTpaHeHNd TPemlHH.
Haxonen, amusorpomusa yu-
pyrocT:m TpemuH BIAUSET OLPe-
JeNeHHHIM 00pasoM ¥ Ha Xapak-
Tep WHAMKATOPHEIX KpuBHX. Ha
puc. 68 HpUBOXATCH MHIAKATOD-
Hie KpUBHE, [OCTPOSHHHEE MO
nmamgabiv taba. 40. Huas sroro
B opmyne (81) OBIO HpPMHATO
i (h1201) = 1, a pmua omenxu Q,

60

120/

180

240

o~ WCIMONb30BAINCH 3HAYCHHAA b
4p,Kecjem
Ap, upubemensble B Taba. 40.
Pac. 68. MapExaTopHEe KpHBHE. Kpusaa 7 ma puc. 68 IOCTPOeHa
1 — QA TpeIIWHH C PACKPHTOCTHIO0 b = 30 Mxy; /JIA  Tpemua o HAYaJIbHOH pa-
.2 — 7§y TpeX TPEImAH C DACKPHWTOCTHIO b = — ,
X 30500 n 2 e ckpHTOCTRIO b = 30 MEM. OJra

KpHBas IMEeT YMOPEHHY 0 BEIOVK-

JI0CTD, NEPEXOs HOUITH B IPAMYIO
vy Hagajga kooppaunHar. HpuBaa 2 mocrpoeHa mJs BCeX TpPeX pPasMepoB
‘“TpemuH, T. e. HIs #aHHoro Ap mo gopmyuse (81) Haxommmochk cyMMap-
Hoe (J; JiIsa BceX Tpex TpemuH. Hpusag 2 uMmeer $opMmy, KOTOPYIO Ha
HIPAKTHKe L0 HeZOPA3YMEeHHIO HEePeAKo cuutaioT omuGognoir. V3 sapmen-
MOCTH, IIPefCTaBIeHHOM KPUBOX 2, cleqyer, 9TO OPU 3aKOHe U3MEHEHIH,
oImKMCcHBaeMoM ypasHenueM (314), HOXHOro CMBIKAHWS TPEemMUH IPH IO-
HU/KeHHN JABJEHHA B KOJIeKTOpe He mpoucxoant. OHO TeopeTHYeCKH
BO3MOJKHO Jumb opu ¢ = 0.
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ONPENEJIEHNE PA3MEPOB OJIUHOYHOM
TOPN30HTAJBbHON TPEIIMHBI

B cBasu ¢ tem, 9T0 HCKYCCTBeHHAs TPEM[MHA IMEET OTPAHMYEHHOES
pacnpocTpaneHne, s OUPefleieHIs e PA3MePOB PACCMOTPHM CKBAKUHY ,
PACHONOKEHHYI0 B LeHTPe KPYTOBOro Iacra ¢
paguycoM BAMAHHA WIU RoHTypa R.. Pagmyc
pacupoCTpaHeHds TPEIIMHEL IT PAfgHyC CKBa-
JIHBL 0003HAYNM COOTBETCTBeHHO 4epes R, u
R.. Il1actoBoe gaBieHUe HA PACCTOAHWH, PAaB-
HOM VKa3aHHBIM PaIUyCcoM, OT OCH CKBAJKUHEL
IpHMEM DPaBHEIM pi1, p’ U p, (puc. 69). Ilepso-
HATANBAYI0 NPOHUIAEMOCTE LacTa 0603HATWMM
Yepes k, a B 30HE TpeI(uHK kepes k - k..

- Crkopocrs QuabTpanny B paccMaTPUBAEMEBIX
YCIoBHAX omuckBaerca (opmyroit [124]

Pmc. 69. Pacgermaa cxe-
b2mes A Ma miacTa ¢ ACKYCCTBEH-

__ _b"MmrsAp HOM FOPH3OHTANBHOHR Tpe-
Yo =""Tou1 (318) MEHOH (B mTaHe)

OGo3naueHus 37eCh MpeKHNE. PaCcKPHTOCTh TPEIVHEL MOKeT OBITH
npejcTaBleHa B BUNe IPOH3Be[eHHs MOIMHOCTH mIacTa h Ha Koaddu-
IHERT M, >PPeKTUBHON TPEIUHOBATOCTH: b == hm., CiemoBarennHo,
dopmyny (318) MoKHO HpefcTaBUTL TaKKe B BHJe

r2m3, Ap

e (319)

UCIJ::

B 30He pacnmosioskeHns TPEOUHBL PACXO[ JKUIKOCTY MOMHO paccMar-
puBaTL TPUOHIKEHHO COCTOAMMUM 13 PACXOHa e€e B MaTpHIE

0, = 25t hiew (PR-*PZ) (320)
T
ep In R
H pacxoja wepes TpelOIuHY _
“2nk3m3, Ap
Q. :—12—1—1: , (321)
epIn 7~
T. € .
. 25h (12kM+h2m23 (p' —pa) (322)
' 12cu 1n—R—T ,
! Re

rpe ¢ — o0beMHBI KoodpumueHT HedTIH.
Ha yuactre I, 3a mpepmelaMil pacupocTpaHeHUA TPEIHHB, PAacXOX
FHUFKROCTII (1 OIpefielIAeTcs BHPA:KeHUeM

QI _ 2nhkw (py—p') . (323)

Ry

Rz

cpln
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Ucxopsa w3 mepaspuBHOCTH HoToKa M mpupaBHmBam (323) k (322),
gaxopguM p’ W, mofcraBuB ero sHadenme B (322) mam (323), momywum
HIPOU3BORNTEIBHOCTD CKBAYKIHEL '

2kl (12ku-+ B2m3.) (py— po)

0= (324)

RK hzm’:ls'a R‘(
12cp (kM lnj?“c- +—1_2—— In R

IIpu m., = 0 dpopmyna (324) mepexogut B 0GIMEH3BECTHYIO POPMYITY
JlionIon fiIs DPUTOKA KUAKOCTY M3 ILTACTa B CKBamuBy. Ecim xoaddu-
IHEHT HPONYKTHBHOCTH CKBa;KUHE B Popmylie (324) o6ozuaguTh Iepes 1)’
a npu m,, = 0 dUepes 1), TO, CpaBHHBAA MeKAY co00#l STU 3HAYEHMA
I pemas HX OTHOCUTENHHO M.,, HaiigeMm

3/
S A2k (/M

T3 = Re ] R .
l/ h2(1nR—:—n/nln~}%)

3nech ky maHo B ¢M2, £ B cM.
Pacxop mupKrocTn Ha yYacTKe miacra ¢ TPeMUHONE Q) MOMKHO mpej-
CTABHTH TAK/Ke B BUIE

(325)

2nh (kw ) (p"—
Q) =2 'Jrk;gip 2a), (326)
cp,ln*R—c-

IIpupasusaB (326) x (323) u Hp\OBOﬁH Te Ke AEHCTBUHA, 9TO W UPH
nonxydernn GopMmyast (325), maiimem

Ry
kv ('/m—1) In 5~
k.= < . (327)

R —R
. IDT: :—n /ﬂln—gf

B ¢opmynax (325) u (327) onpenesieHHOMY OTHOIIEHUIO 1)'/1) COOTBET-
A£TRYeT onpefelleHHOe MUHUMAJIbHOe 3Ha4eHue R,, HIKe KOTOPOTO Mg,
7 ky nepexousaT B-GeCKOHEYHOCTH, 9TO N0 (H3MIECKOMY CMBICIAY COOTBET-
CTBYET HONHOMY VAQIEHHI0 IMOPOIE U3 mwiacra B paguyce R.. Ha puc. 70
OpUBeJeHsl KPHUBHE H3MeHeHHs k./k, b/ffl_c' " (mn/f/-_lz) 10® B 3aBucn-
Moctm ot R, upu pasusix sHadeHuax 7'/m [119]. B pacuerax 6nino npu-
uaro Ry —500M, R.=01m h = 10 uw k=1M0.

N3 puc. 70 BupHo, wro upu H3MeHEeHHHM KOdQOUIUEHTa LIPOLYKTUB-
HOCTH CKBaKMHEI ITOCJe ruppopaspsiBa 1)’/ B 1,0—5 pas npejensHas
MUHUMAJbHAA BEJHYHHA PACHPOCTPAHOHHA TPEIUHEI COOTBETCTBEHHO
cocrasiaser 1,7—90 M, a MawkcuMalbHAaA PACKPHTOCTH ee 1-—3 MM.
C yBenangennem R npm HeuaMeHHOM 1]'/1) PACKPHTOCTD TPEIIHHE YMEHb-
maetrcs. Ecam nepBonagdansmas mpounmmaemocts k£ = 0,1 I, To mpm
YKa3aHHEIX N3MEHEHIAX KO3QPUINEHTOB HPOAYKTHBHOCTH CKBAFKIHBL
IOCie TUAPOPAspHBA BHICOTA TPENIHHBI COOTBETCTBEHHO [JOJ/KHA DPAaB-
HATBCA 2—6 MM.
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Ws puc. 70, rax y:mxe oTmedasocs panee [124], TaxiKe ciemgyer, 4TO
HA H3MeHeHWe K0aQ(uIOueHTa IPOJYKTHBHOCTM CKBAKMHEL HOCHe THIPO-
paspHBa BiIngeT rAaBHEM 00pasoM pacHpocTpaHeHWe TPeI[MHB, A He
packpurTocts ee. Tak Kak oO0paszoBaHue TOPHMBOHTANBHEIX TPEmUH TpU
ruppopaspue ma paccrogmmu 90—100 M u Gomxee MasoBepoaTHO, TO
YBelIuIeHNe NPOTYKTHBHOCTH CKBAJKHH IIOCIe THAPOPAspHBA B 5 pas

ky & mp o5
K ;3,/7;{/}7['7”
190 T ) V! 1 —
80 H ‘Tl,j 14 tJ —Tf
60 { i i 7_
4w | !
HIREL 21 \ :
Pl W \
Puc. 70. Msmememme Be- gg \ A J \\ \~Jj
JMYWAL OTHOmEHWHA k./k, § % - = S—
m 6 AY NN S B—— =
b/%/—k, %/T% 105 B 3aBHCH- . T ':75 'Z ‘\K 3 T
MOCTH OT R,. Iludpu ma —1--7 . N k
KPEBHX  COOTBEICTBYRT  , - N L™ g ™
BeJIMMARE OTHOMERH 1)’ /1) { “h\ \ TR
1 A ~ ST
”yﬂ = =0 N
G Ky = T = T
i * P —
g4 8
Jk r
02 _ . _m 5
T 1
TR

12 & 6800 20 4 608010 200 440 km

u Gojee, oco0eHHO TPU Majol TPOHUIAEMOCTH KOJIEKTOpa, Ciaefyer

paccMaTpnBaTh HAaR pPe3yJabTar oﬁxemmemm HCKYGCTBGHHOﬁ TPeIlHbL
C eCTeCTBeHHBIMII.

ONIPEJIEJEHNE PA3MEPOB BEPTHKAJBHOM TPEN[MHEI

Feanm mMmeeTcst BepTHRANBHAA TpemWHA, pacceKaollag IIacT IO
Beceit MomigocTi B pagmyce R., pacxod JKUIKOCTH dYepe3 ee COIIACHO
HOPMYJie ONmpeJeuTCa N3 BHIPaKeHHS

b3h (p" — ps)
.QT|=————12(£BTCP2 ) (328)

Pacxop mumKocT 9epes Marpumy miacta B paguyce R, Kar u B upe-
JHAYINeM ciydae, OymeT onpefendarbes npumbamuenHo dopmyroir (320).
CiaepmoBaTelbHO, HA Y4acTKe IiacTa B paguyce R, Pacxon sKumkocTH
B IeJOM MOMKHO HPEJCTABUTH B BHIIE

. Rk(p'— 2nk b3
Q= (pcu = [ et = } (329)
ln?%
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Ilpupapuaas (329) k (323) u sarem ompefeayB p’ U HOACTABUB €I0
B (323) mam (329), monydmm

. R
2k (24nkRT+ 53 1In o= ) (P1—p2)
C

Q= (330)

Ry Ry Ry
cp (24nkRTln Ro -+ 53 1n R. lnR—T>
Iipu b = 0 ¢opmyna (330) mepexogur B gopmyay Hromiou. Como-
craBaaa Memmy coGof KodGOuIMenTH NPOAYKTUBHOCTH CKBAjKHHBL

B dopmyne (330) o' = P
27 L2 .
opiy b =0 @ pemasg 9T0 OTHOWIEHHWe OTHOCHUTEALHO b, OyaeM wumerh

¢ Ko>pOUIMEeHTOM DPOXYKTHUBHOCTH 1)

-7 2%nkR. (M’ 1) In -2
b= nkRr (m'/n—1) an

R . RK) R: *
V (In R. ' /Mmln e In R
rae b u R, BHpaKeHH B ¢M, & — NepBOHAYAJIbHANA IPOHUIAEMOCTH
niracTa, c©M2

Uznomennnie Beime ocobennoctn gopmyn (323) u (327) B mpunmmme
otrHOCATCA U K dopmyde (331).

(331)

CPABHUTEJBHBIN AHAJIN3 ECTECTBEHHOH
W HCKYCCTBEHHON 3OOEKTHBHON TPEMUAHOBATOCTH

Jlas cpaBHUTENpHOTO aHAIN3A €CTeCTBeHHOH M HCKYCCTBeHHOR dgder-
TUBHO# TPEN[UHOBATOCTH BHIIOJHUM CHAaYaJa HEKOTOPHE PAaCIeTH, CB-
3aHHBE ¢ ONPESIEHNeM OCHOBHHIX XapPaKTePUCTHK eCTeCTBEHHBIX Tpe-
mun. Bocmonssyemes nig sToifl mexu dopmynon (291), mpuHsB B Hel
JJf OPOCTOTH Ko3(PuImeHT TycToTH Tpemur S =1 & ePrdP — 1,

Torma, pelmas ee OTHOCHTEIBHO KO3(QUINEHTA HPOAYKTHBHOCTH CHKBA-
SRUHHL 7);, OOYCJIOBIEHHOTO TPEIMHOBATOCTHI0 KOJIJIEKTOPA, MOJNYINM

mg“h -109

n’l‘ kS
R
1,73cp 1g TS

Hosgdunuenr npogyRTHBHOCTH T}y, 00YCIOBICHHKU TPHTOKOM FHUJ-
KOCTH B CKBAKHHY Yepe3 MaTPHIlY, B TeX jKe eJUHHIAX H3MeDOHHWA BHpa-
JRaeTCH U3BecTHOH Qopmyoir

23,6kuh
My = —

1g
cn lg =X
wig Re
Tlopenus n, HA 1, ¥ PENIUB OTHOCHTENBHO Mgy, OYHeM HMeTh

Mgqs A2 5 - 10-3 V3 kexNa/ M-

3neck ky,, — OPOHHIAEMOCTH MATPHIIH, KOTOPYIO B Pacierax B OJHOM
caygae mpumem pasmoit 1 J{, B apyrom 0,1 Jl. IlpunaBas pasamdaasie
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SHAYCHUA OTHOMEHUIO 1),/T}y, HOIYIHM COOTEETCTBYIOIHE MM BEJIHTHHEL
My, JJIA NaHHOA IPOHHIAEMOCTH MAaTPHILBL. v
Hanee, pemas ¢opmyny (300) oruocurensuo %, Ipu OPUHATHIX
BHIIOE YCIOBUAX, HOJXYIAM KO3PPHIINEHT IPOHUMAEMOCTH KOJJIEKTOpa,
O0YCIORIEHHHH ero TPeIUHOBATOCTLIO (B Hapcu):
3
b — Mg os - 109
T 125 :
IMocrynaa amanorngabiM obpasom ¢ Gopmyroit (242), Hadimem cpegme-
B3BEIIEHHYI0 THAPABIMYECKM OKBUBATEHTHYI0 PACKPHTOCTh TpPEILUH

(B cM):
b= V 85-105mgrs

PesyapraTsl pacdeToB 1o 3TEM QopmyiaM npuBemeHH B Ttabi. 41.

Tabanma 41
MapameTps! ecTecTBERHOH TPEIHHOBATOCTH

IIpOHUIaeMOCTh MaTPHIEL Ry, ][I
Tlokazaremn

0,1 1,0
N/ M 2 3 b) 10 2 3 5 10
mors, % 0,28 0,33 0,39 0495 | 063 0,72 | 0,85 ] 1,08
kr, I 0,196 | 0,288 { 0,495 1 2 2,6 51 10,2
b, MKM 28 32 38 48,5 61 65 84 103
Ry, M 7,06 292 N 214 7,06 { 292 91 214

Kpome kosddurimenTa TpeIUHOBATOCTH, PACKPHTOCTH TPEIMIH ¥ IIPO-
HUITAeMOCTH IIIacTa, OOYCJIOBIEGHHOH TPEIMHHOBATOCTBIO, B Tabi. 41
OPUBOJATCA Pe3yJAbTATH OMPEJEIennsa BooOpaykaeMoTo pajuyca CKBa-
sRUHE R,, KOTOPHIA oHA AoJKHA ObIIa OBl UMeTh UPH OTCYTCTBHH Tpe-
OIUH, OPU TeX Ke OTHOMICHHAX KOdPPUIMEeHTOB TPONYKTUBHOCTH

Ilns ompemerenns R, HO 2TOMY BEIDaKEHHIO OBIO OPHHATO [, =
= 500 M, R. = 0,1 m. Ilpumepro nias Tex ke ycaoBuii B Talbi. 42
IpUBEJCHH Pe3YIBTATH PACUeTOB KOdPPHINenTa TPEMAHOBATOCTH My, 110
dopmyae (325), ecanm B mIacCTe MMEETCS KPYroBasg rOPH3OHTANBLHAA TPe-
muHEa, Ko3duiuenTa npoHumaeMocty k. mo gopmyrie (327) m packpsi-
TOCTH TPENMHEL b, MCXO[A W3 TOTO, ITO B JAaHHOM cIydae b = hm.,.
Momgocts miacra k mpumara paBHo#@m 10 M.
~ IIpu Ry = 500 m u R, = 0,1 M papuyc R,, npuBefieBEHN B Tadx. 41,
¥MeeT 3HAYEHIs, IIPH KOTOPHIX M., U k; B dopmymnax (325) u (327) cra-
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Tabamnma 42
Jdanydsie XA rOPU3OHTANBHON TPEeHBHEI

ITponnuaemMocTs MaTpUUsl ky, [T

Ioxasarenn
0,1 1,0

T/ Nu 2 3 5 10 2 3 5 10
Papmyc pacupocTpaHeHus 806 | 302 92 | 215 | 806 ] 302 | 92 215
TpemuH Ry, M
mors, 9% 0,0073] 0,013 [ 0,0208}0,0216| 0,0157] 0,0282 0,0447] 0,0465
ke, 1T 320 | 185 | 740 | 83 32 185 | 740 | 830
Pal;:}cphIToch TpeniaHE! 0,73 1,3 2.1 2,46 | 1,57 28 | 447 | 465
s MM

HOBATCA PABHHMEH OECHOHEUHOCTU. JTO PABHOCHIBHO MOJHOMY Yoamie-
HUI0 HOPOJKl W3 TIJIACTa, HAPUMep, B paguyce R, = 91 M npu natukpar-
HOM YBeJW9eHUHM OPORYKTHBHOCTH CKBa;KUHH 1],/1)y. Taroe yBeanmienme
OPOLYKTHBHOCTH, OOYCIOBIEHHOE WCKYCCTBEHHON TPEM[MHOBATOCTHIO,
MOKeT OHITH HOCTUTHYTO, €ClIu 30Ha pacmpocTpamenns ee R, > 91 m.
Ilostomy B pacueTHHIX JaEHEX Tabi. 42 sHaveHua R, NPUHEATH ¢ HPEBH-
IeHNeM KPHTHIECKON BelmduHH ero Ha 1 M.

PesynpTaTHl aHAJOTWYHEIX PACYETOB MJIsA BePTUKAIBHON TPEIUHEI
npusenens B Tabix. 43. 3nagennd ky, 1,/ 1 R, B Hell IPHAATH TAKUMH
e, Kak u B rabu. 42. Beawmuuna rospuiuenTa TpPeI@HOBATOCTH Mgy
HAXO[AWIACh M3 COOTHOHMIeHHA o6BeMa TpeHiuHbl K 0GbeMmy Konnemopa
B pamuyce R.:

bn (R2— Rz)
Myy = - oy — 7 (332)
ha (R2—R?) h
Tabamua 43
JlaHHBIE JIA BEPTHKAIbHOH TPEIWHBI

IIpOHANaeMOCTs MATDHIBL Ry, [

TIoxaszarenm
0,1 1,0

e/ M 2 3 5 10 2 3 5 10
Paguyc pacnpocTpa- 8,06 30,2 92 215 | 806 | 302 ] 92 215
Bepusa Ry, M

Mrsy % 0,0076 10,019 0042 |0,055]0,016 | 0,041 10,089 0,42
ko 1,45 6,43 | 20,7 216 | 866 | 635 | 210 | 226
b, MM 0,76 1931 417 5951 1621 4151 8951 12,2

PackprITocTh TPeIUHEL b paccuuTHBazachk 1o dopmyie (331), a mpo-
HHIaeMOCTL Iiacra, o0yCIoBIeHHAs TpeMWHOMH, — mo dopmyre (242).

N3 comocrapmenus Taba. 41, 42 u 43 ciexyer pAf BajKHAEIX HPAKTH-
9eCKHX BHIBOJIOB.
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1. UcxkyceTBeHRas TPEMUHOBATOCTE IPU COOTBETCTBYIOMUX pasMepax
TPeIEH B OTHOMIEGHNN NPOU3BOSUTeNILHOCTY CKBAKIH MOJKET OHTDL PAaBHO-
SHAYHOH YBeJIWYOHMIO PAfNyca CHBAMKUH IPAKTHISCKN [0 TPAHUIL, ee
pPacmpocTpaHeHwA. OJTO 03HAYAeT, 4TO OCHOBHEIMM IYTAMH HPHTOKA
JKUIKOCTH W Ta3a B CKBAKHHY TPEIUHOBATOIO KOJLIEKTOpAa CIYIKAT
©CTECTBeHHKE ¥ MCKYCCTBeHHHe TpemuHh. CilefoBaTelbHO, TPeMHHOBA~
TOCTH MOKeT OHTDb OPHYMHON OHmepe/KaiMmero [BWKEHHA JKHAKOCTeH
FL Ta30B II0 TPEIIHHAM, 4 3HAYAT IPUINHON NIPOPHIBOB U 00X00B BEITECH -
0Mero aredTa, u, KaKk CIEICTBHE 3TOr0, B YACTHOCTH, IPUIHHOK HEIOJI-
HOTO OXxBara HeQTeHACHIIEHHOH MaTPUNH KOJIJIEKTODA BHITECHCHHEM
B Opouecce paspaboTku yriepomopommux sanlemeit. Ho ms sroro cie-
AyeT TaKKe, Ur0 TPEIEHOBATOCTh KOJJIEKTOPOB LPH OIpeIeleHHBIX
YCIOBHAX MOKeT OHTH DPUIMHON HU3KOH HePTeoTHaTn MATPHUIH M KOJ-
nexTopa B ueidom. Hanpumep, Ipn BOZOHAIODHOM M TA30HATIOPHOM pe-
JHUMAaX €6 POJb MOKET OKA3aThCH OTPUIATEIHHOR, a HPH peKUME HCTO-
MEHNs ¥ HOKOTOPHX BUAAX TEIIOBOI'0 BO3NEHCTBHUA — LOJOKUTEIHHOMH.

2. EMKocTh pasBuTOfl CHCTEMH MHKPOTDEIIMH HA OJWH-IBA HOPALKA
00IbIIe eMKOCTH e[MHUTHHX TPEIIuH, 4 PACKPHTOCTh, — HAa JBa HOPAAKA
MeHBbIIEe IPH HPOYAX PAaBHHX yciaosuax. IlosroMy pasBuras cmcrema
MAKPOTPEIAH CHYKUT BMECTINIIEM NPOMHILICHHHX CROMIenuli HedTy,
a GO0JpmIAag PACKPHTOCTH TPEIUH 00YCIOBINBAET BEICOKYIO IPOH3BOJHU-
TeXsH0CTs CKBaKuH. CodYeraHrme MUKDPOTPEIMHOBATOCTY C MAaKpPOTpeDLi-
HOBATOCTHI0 00eCcmeyuBaeT OHHOBPEMEHHO IIPOMEIIIEHHLE CHKOILIGHMS
HepTH ¥ BHICOKYI0 IPOM3BOJAUTEILHOCTH CKBAMKEH.

N3 nsnomennoro AcHO, Kaxoe 60MbIIOE 3HATEHNE NMEET B paszpaboTke
HeTAHHX ¥ I'a30BHX 3ajeell eCTeCTBeHHAd M MCKYCCTBeHHAA TPEIIUHO-
BaTOCTh KOMIEKTOPOB M HACKOJHKO BaJKHO 3HATH XapaKTep ee pacmpene-
JieHHs TPH OHEHKe 3amacOoB He(TH B TPEN[MHOBATHX KOIJIEKTOPAaX IMIPO-
IMHAMWYSCKUME METONAMH.

HNOBEPXHOCTh ®HJIBTPAINHA TPENIAH '

CymmapHH# ofBeM TpemuH V., B mpefelax pagmyca R,, KOTOpHIH
MO;KET COBHAJATh C PAXUYCOM BIMAHNA CKBAKUHEL WM IPEBHIIATS €ro,
ompenesgeTcd W3 BHPaKEHHT

Ve=n(R2—R2) hmy,, (333)

rae A — MOIHOCTH KOJIJIEKTODA; My, — MOJHAA TPEI[HHOBATOCTD

Tlockoabry KasKmas TpeIIMHA WMEeT [BE OCHOBHEG IIOBEPXHOCTH
(QUIBTPALLEY, TO CYMMapPHAA IOBePXHOCTh (PMIBTPALUH TPEIIWH B KOJ-
sexrope F, Gymer pasma

Fo=2, (334)

Tae b — PACKPHEITOCTh TPEIIwH.
B raba. 44 mpuBopsTCA pesyabTATH pacieroB V. m F. mo gopmy-
anam (333) u (334). B ocHOBY 5THX DacueToB IOJOKEHH BeJIWIWHA MOII-

15 3aka3 1056 225



Tatnuna 44

Pesyabrater pacueros Vi m Fy
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Hoctu b = 10 M m mannmsie Taba. 41—
43, ma3 woropmx B Tabu. 44 pasm
OPHEHTHPA HPUBOIATCA TOJIBKO JaH-
HEl@ 0 INPOHUIAEMOCTH MATPHUIHL.
CoOTBETCTBEHHO HTHM JAHHEIM B Pac-
4eTax OBIHM MCIOIb30BAHHL 3HA-
qeHusd Ry, my, us aba. 41—43. lasa
PasBUTOH CHCTEMB MUKPOTPEIHH
cumonsl V., m F, B Tabx;. 44 pa-

‘forca 6es JOHNOJHNUTEJHHBIX 3HAYKOB,

a Mg TOPH30HTAIBHOH M BepTH-.
KAaJXLHOM TpemuH OHH OTMEUYEHHI
3HaUKaMu || m L.

WNs taba. 44 Bupmo, 4ro 006BEM
TPeImlMH B 3aBUCWMOCTH OT Xapaxr-
Tepa WX PACHPOCTPAHEHUA MOJKET
K0J1e6arThCs 0T eUHUL, [0 HECKOJb-
KHX THCAY KyOuYeCcKIX MeTPOB pa-
nuyca R,. 9TuM 06CTOATENHCTBOM B
3HATATENHHON Mepe 00BACHAETCA U
pasiu9gHAS CTeNneHb MATEHCUBHOCTH
TMOIMIOMEeHNs INIAHWCTOIO PAacTBOpa
upn GONBIINX NPOTUBOJABICHUAX
Ha IJIacT B IIPOMECCe BCKPHITH.

Enmte Gonrpmee pasimdaue Habxio-
JaeTcsa B pasMepax HOBEPXHOCTH
¢uaprpanuu Tpemud. 1Ipn paBuroi
cucTeMe TPEIMH OHA MOJKeT MOCTH-
raTh HECKOJBKO COTeH MUJIIKOHOB
KBAJZpATHHX MeTPOB B He0oIbImIon
30HE WJacTa, Npuxogaleiica HaA
OnHY CKBa;RmHY. bBiaaromaps sromy
He(TAHEE B3aT€KH, OPUYPOYCHHEE
K MalONPOHUTAEMHM KOJIIEKTOpaM,
HEPEeKO MMEIOT MPOMHIIeHHOE 3HA-
qenvie; (olee AINTEIBHO IPOTEKAET
pabora HargeTaTeIBHHIX W IIOIIO-
TUTEIBHHX CKBa;KUH 063 3aMEeTHOTO
3aTYXaHUA NPUEMHCTOCTH UPU 3a-
RayKe 0ORYHHIX CTOYHEIX M IPOMEIMI-
JEeHHHIX BOJ, He TOABEPTaBIINXCH
IrIyOOKOH OYUCTKE.

He menpmee anavdenne uMeoT 065-
eM ¥ MOBePXHOCTh (UILTpAIUH TPe-
mMuH B TemlIooOMeHe, KaNMIJIAPHOMR
OPOmUTKE ¥ JPYrmx Npomeccax,
CBASAHHHX ¢ paspaborxoit Hedrs-
HEIX ¥ I'a30BHIX 3aJesKell B HAYATb-
HEI ¥ DoCTeyiomue IIepProAH.



T'rasa VIII
BOJOHE®TETA3OHACBIIIEHHOCTD I'OPHBIX ITOPO/,

PACOPEJEJEHUE HE®TH, I'ASA H BOJLI
B TI'OPHBIX IIOPOJAX

3BecTHEIe HEIHE IPOMHILJIEHHBE CKOIJIEHNA HePTH M raza B Hepax
36MHOM KODH OPUYPOUYEHHl B OCHOBHOM K 0CA0THOMY KOMILIEKCY IIODPO,
cOpPMUPOBABINNXCA B MOPCKUX IIH MOJTYKOHTUHEHTANLHEIX YCIOBHAX.
B cuxy sroro o mosBienusd B HAX He(TH M raza OHHA GBUIM  HOJIHOCTHIO
HIN 9acTHYHO 3aIMOJHEHH BOXOH. B 3aBmcmMocTH 0T majeoreorpagudae-
CKOl W THAPOre0JIOTHYECKOH 00CTaHOBKH, 0CO0EHHOCTEl IHTOreHesa
u OpPMUDPOBAHNA 3ajeKeil HeTH M rasa B HAYAJLHEI MEPHOJ, YKa3aH-
Hasi BOJA MOIJA COXPAHATHCH LI MHOTOKPATHO 3aMEINATHCS HMOBEPX-
HOCTHBIME HJIH TIyOmEEEIME Bojamu. ClemoBaTethHO, HPOIECE OPMHPO-
BaHUA 3aJeKedl HeTH W raza Tak WIHW MHAYE COMPOBOKIANCH. BHTECHE-
HUeM BOAH W TasomapoBoil (ass 3 IOp, KaBePH W TPemIuH.

JbdheRTHBHOCTE 3aMeleHns BOIK HeTHIO U Ta30M, PaszyMeeTcd, OhLIa
pazaudgHOM, TAK KAK 3aBMCENA OT CTENEHM HPEOMOJCHHA KAMMIJIAPHBIX
CHJI, BOSHHKAIOMUX HA IPAHUNAX Pasfela COHpPHRAcAIuXcH (as, U OT
CTPYKTYPH OYCTOTHOTO NIPOCTPAHCTBA TOPHON MmOpOmE. AHaims 3THX
darropos [108, 120], a TarKe cHeNUANbHBIC NCCIELOBARHNIA HKEpPHA
KapOoHATHEIX IOPOX, OTOMPABIIErOCH NP HPOMBIBKE CKBAYKUH PACTBO-
poM Ha Hedramoi ocHoBe [138], mpuBesn aBropa K BEBOXY, 9TO B Tpe-
MIHEAX W KaBePHAX KAOMIIAPHO-CBA3AHHAS BONA, KAK MPABHJIO, MPAKTH-
9eCKM OTCYTCTBYeT. ByAy4im HempeMeHHEHM CIYTHUKOM He(THM u rasa,
OHA COTEPIKUTCA B 3JEKAX B BUMle MOJEKYIADPHO-CBA3IHHON IICHKH HA
CTeHKAX KaBepH, Hop u TpemuH {134, 161], B m30IMpoBaHHKX OYCTOTAX
H B KaOWIIADHO CBA3AHHOM COCTOAHMM B HEIPOTOYHOM YaCTH IIYCTOT.

Beaencrsue Mukpoo0X00B, 00YCIOBIEHHRIX HEOTHOPOAHOCTHIO IYyC-
TOTHOTO IIPOCTPAHCTBA, HEROTOPAL YACTh HOrpeGeHHO BOIEL B BUE MUK-
POKAaNeNh MOKET 3aIePKUBATHCA B HYCTOTAX MAJlOr0 pasMepa, OKpYy:KeH-
HHX IycroraMu 60Jbpmoro pasmepa. B RoJIerTopax ropHHIX HOPOJ OH&
BHTECHANACH HE(THI0 M ra3oM B OCHOBHOM M3 IPOTOYHOH YacTH IYCTOT,
B KOTODHX JaBlieHre BHTECHOHWA MPEBHINAN0 KAaNWIAAPHOS NaBIeHWE
BOZONe(TErasoBEX MEHUCKOB MIM COBIAMNAJO C NeCTBIOM KAIWIIAPHEIX
cman. Hampmmep, uccneposamuamu II. B. Tolimepa 6BIO0 yCcTaHOBIEHO,
YT0 TpPH FOCTATOYHOM KOJNYECTBE B HEPTH NOBEPXHOCTHO-aKTMBHEIX
BeIECTB BONA MOJKET BHITECHATHCH HedThI0 W3 KapOOHATHEIX MDOPOX
B Pe3yapTaTeé KAUWINAPHOW UPONHTKH. VIMEHHO 3THM M OGBACHAETCH
HepenKo Habmomaromeecs cnopajudeckoe pacupefielleEne HedTH B BUIL
0pPeoJoB B MaTpuile KapboHATHEX NOPOJ oKoixo TpemuH. He uckiogero,
UTO 5TO ABIAETCH TAKIKE OfHON U3 IABHLX NPWINH MAJIOr0 COmepKaHNA
norpefeHHoOi BOXH B rasoHeTeHACHIMEHHHX KapOOHATHHX mOPOAax IO
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CPAaBHEHWIO C CONEP/KAHVEM €e B TePPUIeHHHX IOpOAaxX IPH HPOIUX
paBHHX yciaoBmax. lIpu sToM mccilenoBanusa xKapOOHATHBIX HOPOJ HMOKAa-
sanm [137], 9ro MuHepanwsalia BOAH B M30JHMPOBAHHLIX IIYCTOTAX
MOMKeT OpUOIMKATECH K MHHEPAJH3aIMHM BOJH COEPEMEHHHX MOPCKHX
6acceiiHOB ¥ CYIECTBEHHO OTANIATHCA OT MHHEPAJIH3AINE €€ B OTKPLITHIX
oycToTax. '

Bmecre ¢ Bojoii mim 6e3 Hee B M30JMPOBAHHEIX ITYCTOTAX MOKET Ha-
XOMHUTHCA He(TH, 6CIH HOARJICHHIO €6 NPEeJUIeCTBOBAAA M30IANNA OYCTOT
B IIEPHOHL JIUTOTEHE3d.

B cBsasu ¢ TeM, 9TO OT COOTHOIEHHA HE(TH, Taza M BOAH B KOJJIEK-
TOpE 3aBUCAT 3aHACH He(TU ¥ rasa B 3alleKaX, U3YUCHHIO 3TOTO BOIPOCA
mocBamieE0 MHOro pabor. HaganoM #X DOCHYRHIE HCCIEfOBAHNA
H. T. Jluggrpona u B. M. HukomnaeBa, B Kotopux suepsiie B 1929 r.
OBLI OCTABJIEH BOIPOC O HEOOXOUMOCTH yierTa morpeGeHHoil BOXH HpHU
ONIEHKe 3aUacOB HedTu B 3ajleskax. IloclemyomuMu wucelefoBAHHAMU
[147 w gp.] 68110 yeTaHOBAEHO, YTO KOJUISCTRO NMOrpeGeHnoll BOTK B 3a-
JiejKax HeTH W Trasa MOKET KOJe0AThCA OT HECKOJBKHX MPONEHTOB [0

"50—60% ot obbema mop, B 3aBECHMOCTH OT OIMCAHHKIX BHINE CBOMCTB
mopof, HeTH, rasa ¥ BOKH U OT YCI0BuUll OpMUPOBAHUA CAMUX 3AJICHKEH.
B wacrrocrn, ycranosieno [121], uro ¢ yBenwvemmeM Heo{HOPOIHOCTH
KOJJIEKTOpPa WO IOPUCTOCTH BOJOHACHIIOHHOCTL €r0 YBeJIHIHBACTCA.

Ilpm xoXmuecTBeHHOH OIEHKe COOTHOIIGHWs BOAH, He(TH, rasa
B FOPHHX DOPOaX MONB3YIOTCA PA3INIHHMEA KoadPumuenramm: Koaddu-
IFEATOM BOJOHACHIEHHOCTH (0t), HOJ KOTOPHM IOHEMAETCA OTHOINeHWE
o6peMa BOOH K 0GBeMY OTHDHTHX HYCTOT MATPHIE, T. €. COMEp/HaHUe
BOJH B eMUHMIE 00heMa OTKPHITHIX IYCTOT, Wi KodQPUIUEHTOM BJAMK-
HOCTH (W), LpPEACTABIAAIINUM COGOH cofep:kaHne HOTPeGeHHOHE BOJH
B epmEuine o0beMa mopofsl, W Koddoummentamm HedTeHACHMOIEHHOCTU
¥ razoOHACHIEHHOCTH, N3 KOTOPHIX IePBHIE XapaKTepusyeT cofep:KaHue
HeTH, a BTOPOH — COJleP;KagENMe rasa B ejmHuie o0beMa OTKPHEITHIX
HYCTOT. ~ :

CoriacHo 5THM OOHATUAM MEKAY Ko3(dumumentaMu BONOHACHINEH-
HOCTH (o) M BIKHOCTH (W) CYIMMECTBYET CleAyIIas CBA3b:.

W =m0, (335)

rae m, — Ko3QQUOueHT OTKPHTOH 8MKOCTH IIyCTOT MATDHIIH, IPEACTaB-
JICHHBIX MOPAMH WA LDOPaMU W KaBepHAMU BMecCTe.

OTBOP I KOHCEPBAIIMA HEPHA

JIJia nosydenvs ZOCTOBEPHEIX 3HAYOHUI IO PHUCTOCTH, NPOHUIIAEMOCTH,
B 0co0eHHO BOHOHEePTEra30HACHIIEHHOCTH OYeHb BajKHO, YTOGH KepH
COXpaHWJI CBOK) NEPBOHAYAJIBLHYI0 CTPYKIYDPY, T. 6. 9T00H OH He OHLI
paspyineH W He GBI meperpeT BCIeACTBME HEIPABIIBHOTO pe:xuMa Gype-
HNA KOJOHKOBEIM [0JOTOM M HEXOCTATOYHOTO OXJARLEHNA KOJOTA IPO-
MHBOYHOH MEAKOCTbIO. B IPOMBIILIEHHEX YCIOBUAX TeXHOJOTHA Oype-
HEA OpHE 0T6ope KepHA OOHYHO yhedsercd OdYeHs Mall0 BHHMAHMH, OT
qero pesyJbTATH AHAJN33 KODHOB BO MHOTUX CIyYagX NOJYHYAITCH
HEeTOYHEIMU.
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Onpegenenne aGCOMIOTHBIX (re0AOTMIECKAX) M GalaHCOBHX 3a114C0OB
He(TH U rasa, HedTerazooTAATH MOPOJ, & TAKKE MUHEepaAM3aluu mOTpe-
GeHHOI BOIHI OCHOBAHO IIaBHEIM 00PAa30M Ha YCTAHOBISHIH NeHCTBUTEIb-
HOIl BojoOHedTeHACHINEHHOCTH Iopox o Kepry. Jaa aroro mcciemora-
TeJb [0JNeH PacHojaraTh NPecTaBUTENbHBIM KEPHOM, 0TOGPAaHHHM U3
He(Tera3soHOCHHX OTJIOMKeHHWH B OIEHOUYHHX CKBAJKUHAX: B OJMHHX —
¢ IpuMeHeHneM OGEYHOTrO MNIMHKUCTOTO PACTBOPA, B APYTUX — ¢ IPHMEHE-
HueM 6e3BOHOTrO pacTBopa Ha HedTaHOH ocuose [96, 116, 125]. Hesann-
CHMO 0T CII0c00a IPHTOTOBIEHWS YTMX PACTBOPOB LEPBHE M3 HHUX OT-
QUIBTPOBEBAIOT B INIACT X KEPH BOXY, & BTOPHE — YTIEBOTOPONHYIO
srupkocts {125]. IlosToMy HempeMeHHHKIM yCIOBMEM HPUMEHEHUA MX JIA
moJayIeHus OOBEKTHBHOM WHYOPMAIHHA O COHEP/KAHMM HOrpeSeHHON
BOJE B KOJJIEKTOpEe, O ee MUHEePAJN3aOUW U O CTeNeHH BHTECHEHHS]
HepTH N3 KepHA (UIBTPATOM IJIMHHCTOTO pPacTBOpa sABiserca orbop
KepHa W3 He3aBOJHEHHON JacTH KOJIIEKTOPA H He cojep:;Kameit cBobop-
HOI BogH. Heno B ToM, 9T0 cBOGOAHAA BOJA B KOJJIEKTOPE BHTECHSIETCH
u3 KepHa QUILTpaTaMd BOLHOIO W HeTaHOTo pacrsopos. Ilo astoi mpu-
quHe IPH UCHOJIb30BAHWY PACTBOPA HA HePTAHOM 0CHOBE HEe(PTeHACHIEH-
HOCTH KeDHA 3aBHIIACTCA, a4 BOMOHACHHICHHOCTH 3aHMKAETCA; B 3aBOJ-
HeHHOI 9aCTH MJIAacTa, HOMHMO 3TOT0, HCKJIIOTAeTCH BO3ZMOMKHOCTH YCTa-
HOBJIGHHA JeHCTBUTEILHON MUHEPAIN3anuy norpebeHHoi BONH B 316K Y.
Ilo Tem e mprmYMHAM IpPHUMEHEHNE BOJHOTO IIIMHHCTOTO PACTBOPA B 3TOM
CclIydae HCKJIIOYaeT BO3MOKHOCTH YCTAHOBIEHKHS CTEHEHH IPOMEBKU
KepHa QUILTpaTOM INIHANCTOro pacrsopa. Jlamsme OypeT moxasaHo, Kak
upu COOMIONeHNN W3JAO0KEHHHX BHINE YCIOBHEA orfopa KepHA MOKHO
CyauTh 0 He(TeHACHIMEHHOCTH W HedTeoTHade IOPHHIX II0POK.

Jia Doxyverns madopManuy o gefcTBHTENbHON HeTErasoBOJOHACK-
INEHHOCTU KOJJIEKTOPOB MHOTAA mpuberaloT K or0opy KepHa ¢ OpHMeHe-
HUeM [JIMHHCTHX PACTBOPOB, COAEP/KANX Te¢ MIM WHHE HHIUKATOPH.
Opuago OpEMeHeHHe TAKHMX PACTBOPOB, KaK W OOKYHOIO INIEHHCTOTO
pacrTBopa, He MOKeT o0ecleuuTs YCTAHOBIEHWE ACTHHHOTO COJlep/KAaHHA
morpeGeHHOM BOJH B 3alleHU, TAK KaK, COTIAcHO HecaemosammaM [192],
gacTo HAGIIOZAaeTCa IMOJNHAS HPOMHBKA KepHA (UIBTPATOM IIHHUCTOTO
pacTBOpa, IPH KOTOPOH BHITecHAeTca W norpebemmas Boja. llosTomy
mauboliee MEHHA, €CIM He eJUHCTBEHHO OOBeKTHBHA, KOMIUIEKCHAA HH-
dopManua IO KepHY, OTOGDAHHOMY IPH NPHUMEHEHMH BONHHX 1 Ges-
BOJHLIX PACTBOPOB., JTa HEPOPMAIINA HOJKHA OHTH TakKe KOHTPOAUPY-
OMUM KPATepHeM HHTeDHPeTAnuy Pe3yIsTATOB reopusnIeCKUX MCCHeL0-
BaHWH CKBAIKUH.

- B He33aBOSHEHHHX, YHEPreTHICCKN WCTONIGHHHX 3ajesKax, Ha KOTO-
pHX Ipu OypeHny CKBaRUH Hen30eKHE HOTJOMEHusa PacTBopa, 6oabmoe
3Ha4YeHNe NMeeT oTGOp KepHA OPH AAaBIEHMU ¢T0J0a IPOMHBOYHOM KUJ-
Koctu (BOAHOH m Ge3BomHOH) B CKBAJKWHE, pABHOM JABIEHHI0O B IIJIacTe
Hiu MeHbIIero. B ¢BA3u ¢ 3THMM METOAH ¢ MECTHOM IPOMEIBKOM CKBayKUH
¥ OCHOBAHHEIE HA ONPUMEHeHWH a3PUPOBAHHKX ;KUKOCTEH mpemcTaBiaior
6OJNBIION IMPAaKTUYECKUII HHTEPEC.

Bo msbeanue mcKaxenua HHOOPMAUNH O JeHCTBHTEIBHOH HedTera-
30BOJOHACHIIEHHOCTN KOJLIEKTOPa BCIEMCTBIe HPOHNKHOBEHHS B HErO
(¢ B KepH) BOJ W3 BBHIIeJesKAIUX OTIOKEHHUH M ¢ IOBEPXHOCTH 3eMIH,
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YpesBHYANHO Ba;KHO HPOBOLHNTH BCKPHTHE HEPTErasOHOCHHIX OTIOMKeHMHA
¢ orbopoM KepHA B obGcaskeHHON CHBajkmHe M 0es ymorpebieHnd BOKL
HA WOBEPXHOCTH AJIA OOMBIBKU OYPHIBHHX TPYO, HOia U APYTrUX I0H00-
HEIX IIeJIeH.

Juas coxpamesMs NePBOHAYAILHEIX CBOHCTB IOPOJ HEOTHOKPATHO
Jelalnch MOOKTKE O0T6OpAa KepHAa ¢ COXPAHeHNEM B HeM ILIACTOBOLO
gaBienns. OQHAKO OHH He BEIIJIMN H3 PAMOK HPOEKTHEIX ¥ ONHTHLIX pa-
00T BBHMAY WMCKJIINYIATENBHOM CIOMKHOCTU 0TOOPA W HOCAEAYINEro ama-
ams3a HeoGXoAiMOro KoImuecTBa KepHa. Jlelo B ToM, 94To Hedreraso-
HACHIIEHHOCTh KOIJIEKTOPA MOMKHO HAWTH II0 PA3HOCTH MEMKIY ero
IIOPHCTOCTHI0 ¥ BOJOHACHINEHHOCTHIO, He mpuberasd K CIOMKHEM IIPAMEIM
€e ONpefeleHAEAM. A 5TO KaK Pas W JOCTUTAETCH OYTeM aHAIH3a KePHA,
oTo6paHHOro IpHW HCHIONH30BaHHW 0e3BOMHBIX PACTBODPOB HAa HePTAHOR
ocHoBe. Ilpn sTOM BasKHO, 9TOOH B PACTBOPE HOIHOCTHIO OTCYTCTBOBAIA
BOJa, OT NOMAJAHYs KOTOPOH B IJIACT W KEPH B YCJIOBHAX GOMBOIMX
rayOuH, OJaBieHWd I TeMmepaTyp HOJHOH TapaHTHH HeT.

Bo Bpemsa mogbeMa KepHA U3 CKBajKUHH HA MOBEPXHOCTL M3 HETO
YaCTNIHO YHAJIAETCSA He(Th 3a CHUeT PHEPIUHN PACIINPEHHs PACTBOPEH-
goro rasza. Taxum o6pasoM, 0oCTaToYHAd HePTEHACHINEHHOCTL KepHA,
0T0GPAHHOTO MPH LIPOMBIBKE CKBAaYKUHBI BOGHBIM [TMHWCTHIM PACTBOPOM,
OPY COBHIAJICHUN MUHEpajinzannu GuiIbTpata pacTBOpa U BOLH B KepHE,
XapakTepuayeT BHTeCHeHHe He()TH I3 KOJJIEKTOpa BOJOH M BHIENA-
MuMcH B mocienyiomeM us HedTu raszom. CoenualbHO MOCTABACHHBIMEI
omuramu [143] yeraHoBieHo, 9T0 MOMONHATEIBHO BHTECHACTCA U3 KEPHa
upu pasrasmposarnu ot 0,9 no 3% medrn, B cpegrem 2% or mavannmo#
gedrenacrimennocTn. llosToMy mpm onpemeleHnn KO>POUIHEHTA BHI-
TecHeHUsA He(TH BONOH IO KEePHY, 0TOGpamHOMY Ha OOBYHOM PacTBOPE,
HeoOX0 MO BHOCHTH XOIPABKY Ha pasraszupoBanme, pasuyio 2%.

Ilo ocratoumoil HedTeHACHIIEHHOCTH KepHA MOJKHO OUPEJEIHTH
K09(QPUIMEnT BHTECHOHNA N IPH PERUME PACTBOPEHHOIO Iasa, eciu
0oTOMPATHh KePH OPH COOTHOINEHHUAX IIACTOBOIO (py) ¥ 3a00HHOTO (Pga6)
HABIEHUN p; << Pya¢ U €CJAH CKOPOCTH NOBEMa KEDHA HA HOBEPXHOCTH
He NOpeBHOIaeT onpefeTeHHoR Beawdnas. COIrIacHO HCCICTOBAHUAM
M. Mackera u P. J[. Borcera medreoTnada xKepHa ¥ miacra mpH pasra-
3MPOBAHUE COBIAJAIOT, €CIH CKOPOCTh HAfeHUA NABICHUA B KePHE BO
BpeMs ero mombema He mpeBmmaer 0,07—0,001 (xrc/cm?)/mum.

Hepn, mopuaTHi# HAa MOBEPXHOCTL, OUMINAIOT OT pacTBopa Oymaroi
WIA TpAnKoil (0OMBIBATH BOJOH HENH3A), OCMATPHBAIOT, HAMEUAIOT
MecTa B3aTuHg npob ia 1abopaTOPHEIX HCCIeJOBaHUE W, B CiIydae
Heo6xomumoctn, ¢ororpagupyror. HamedueHHEe K HCCIeH0BAHHIO 00-
pasusi Ges npoMegiieHNs BHOMIMBAIT UM OTKATHBBAOT, CHAGMHKAIOT
THKETKON ¢ yKasaHueM HOMepa ofpasna, CKBa/KUHH, WHTePBAa IJY-
6uaB 0760pa W KOHCEPBUPYIOT.

CBoeBPeMeHHOCTh U HAMIeKHOCTH KOHCEPBAINN KepHA JISA COXPaHe-
HHS B HEM COJEep:KUMOro uMeeT Gonbmmoe sHaueHne. CremualbHble Ha-
ONoneHna 3a HEe3aKOHCEDPBHPOBAHHBIME ofpasmamm mecuammka [147]
IIOKA3aJM, 970 33 HEePBHE 2 T HOTePs MAcCChl BOXH W HedT:u B KepHE J0-
cruraer 7%, a sa cyrru 39,3%. He umpemorTBpamaer moteps 3a €UeT
ACOapeHn# M KOHCePBalluaA ero npomapadwHeHHON MapiIed ¢ mociaegy-
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omel mapagunmsanumeit. [lpm gaumrenrpHOM XpaHeHuu KepHA ¢ TaKON
KOHCePBaluel G0 3aMeUeHO OABIGHIe Ha BEYTPEHHEH CTOPOHe MapiIu
H0JIBPIIOT0 KOJNYECTBA COJeil, BHCIVBIINXCS W3 BOJK BO BpeMd ee HCIIa-
PeHNA B KepHe (KepH 0T6MpPANICA ¢ IPUMEHEHNEM H3BECTKOBO-OHTYMHOTO
pacTBOpa).

Croernuannaeimu ncenegoBanuamu [105] yeranorneHo, uro Hage;xHAA
KOHCePBAINA KePHA, 0TOODAHHOTO NPH ONPOMBBKE CKBAKHHEL Ge3BOIHEIM
PacTBOpoM Ha HedTAHOHE O0CHOBe, MOMKET OLITH TOCTHIHYTA IYTOM XpaHe-
HUSA 6r0 B TOM jKe PacTBODe. YZOBIeTBODWUTENbHAas KOHCEPBAllHA KepPHA,
0TOOPAEHOr0 HpPH IPOMEBKE CKBAKHH BOJHBIM IIHMHHCTEIM DPACTBOPOM,
MOJKeT OHTh OCYMIECTRJEHA HOYTeM TIIATeJAbHOH I MJIOTHOH OOAMImOBKU
ero moau3THWICHPTOPOPTAIATHON LIEHKOH ¢ HOCHEAYIOIIHM HOKPHITHEM
Mapieil, IPONMTAHHON pacIIaBieAEHM HAaPAaQHHOM, W HECKONBKHAMU
cloaMu pacmiarienHoro mapaduna. Cormacmo mcciemoBamEmam [105]
Upy TAaKOH KOHCEPBAMUM HOTEpPA CONEePMHUMOTO KepHA 34 DMeC He mpe-
pucnia 0,3—0,8%. :

Jast momydenus HMOJHONEHHBX CBOJeHHNH 0 paccMaTPHBAeMEIM HAPa-
MeTpaM, KpoMe M3JI0;KeHHOTO, 60JbIIoe 3HaTeHIe IMEIOT IIOJHOTA M3BIIe-
YeHWs KePHA M ero pasmepsl. I{epr poikeH OwTh He MeHee 60—70 MM
R quaMerpe. ITO COCOGCTBYET YRBEINYEHUIO BEIHOCA €TO HA MOBEPXHOCTH
¥ moTydennio Goliee MONHOM 1 Hafe KON nH(o pManun o mopoge. I1pu s1rom
HeMaJlag PoJb NPAHANIEKAT, KaKk yiKe ormedanochk [105, 116], rexauke
H TeXHOJOTHH 0T00PA KePHA: COCTOAHUI KOJOHKOBOrO Habopa ¢ KOpPOH-
Ko#l, umecay o6opoToR OYPMIBHOrO HWHCTPYMEHTa, CHOCO0Y NPOMEIBKHA
CKBAKUHH (0OHA [[0JKHA OBITH YMEPEHHOH U B TO ;K6 BPEMsA JOCTATOYHOM),
Harpyske Ha J0J0TO, TEXHOJIOTHWH 3aBepmenus 6y peHsa mepe]| HobeMOM
wECTpyMeHTa # T. A. CIIOBOM, ¢ IDOMOINBI0 KEePHA MOKHO IIOJYYHTD
O0UJBPHYI0 ¥ 9pe3BHUailHo WHTepecHYI wHOOPMALNIO 0 KOMIEKTOPAX
IIPH COOTBETCTBYIOI[EM K HEMY OTHOMEHWH H CTPOrOM COGJIIOJeHH: Ipa-
BHI ero 0760pa, KOHCepBamuW, XPaHeHWs M HOCIeIYIIEeTo aHAJH3a.

CIIOCOBBI OUPENEJEHUA OCTATOIHOR
BOJIOHE®TEHA CEIIIEHHOCTIA KEPHOB

Hawnboxee pacmpocrpameBHB#l M BMecTe ¢ TeM JOCTATOUHO TOYHEIA
cnocol ompefiesieHAs OCTATOYHOR BOJOHE(PTeHACHIEHHOCTY KePHOB OCHO-
BAaH HA OOpeJeJeHNT HOTeDH MACCH HCCIeyeMoro ofpasa mocie DKCTpa-
TUPOBAaHHUA W Opocymky ero npm remueparype 105—107° C u ma onpepe-
Jnenun 06beMa OTOTHAHHON U3 HETO WIH W3 CMEMKHOIrO o6pasma BOMHL IMPH
KUIAYGHUN €T0 B pPacTBopuTese ¢ TemMmeparypoil kmmends mo 110° C.

IIpn sToM Meroie sKcTparupoBanye 0GpasmoB OPOBOAAT B ammapare
Coxciera, a onpefenenne o0neMa Bogel — B anmapare maa m Crapra
min B anoapare JIII-4, B KOTOPOM ISKCTPATHPOBAHHE M ONIPeNEIIOHUS
BOZOHacHMeHHocTn coBMemarTcs [182]. IlorpemnocTe B onpefelreHRAX
0CTaTOYHOH BOHOHE(PTEHACHIIEAHOCTH KEPHOB METONOM HEPEeroHKH IIPH
copepmanuy B o6pasme Bogs He MeHee 5 ¢M3 me npesrmaer 2% . Bocopo-
U3BOAMMBIE PE3yJAbTAaTHl OPHU STOM NIOJYIal0OTCA, €CJANM B3ATA HaBeCKa
obpasna ue meHee 25 r [147]. B cayuae coBHmajieHHsA OTKPHTOH 6MKOCTH
mycTOT C IOJHOH Pe3yIbTaTH ONpeReNeHHs OCTATOYHON BojoOHE(TE-
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HACHIMEHHOCTH HEe 3aBHCAT OT TOr'0, B PasMeJIb9eHHOM COCTOAHMIY HCHOIb-
3yeTcsa KepH B mpmGopax mIM B Buje xycka [147).

CymecTBeHHNM HEJOCTATKOM PAaCCMATPHBAEMOr0 cmocoba ompepede-
HEA 0CTATOYHON BOMORE(PTEHACHIEHOCTH KOPHOB ABIACTCH BHAYATEIbHASA
IPONOIKATOIHHOCTh OIPOLNECCOB SKCTPATHPOBAHAA ¥ IEPErOHKM BOJEL.
Tax, nmeperoExa Boast B ammapare Jlmma m Crapka cocraBiser 7—8 1,
a B ammapare J1II-4 30 u u GoJee; mpm »TOM NOCIe OTTOHA BOJEL B aNma-
pare JIII-4, kak nDpasmio, TpefyeTca MONONHUTEIbHAS BKCTPARLEA
KepHa B annapare Cokciera, Koropasa npomoikaerca 16—50 4, a nHorga
u 6oapme. CToab 3HAYNTEABHANA HPONOIKUTEIBHOCTh YKABAHHEX OIepa-
@i npuobpeTaeT xapaxrtep mpoGiemsi, TpeGyiome HezaMeIINTENHHOTO
pemenus.

I[Io moMyYeHHEIM NAHHBIM Eos(b(blmneHTm BOMOHACHIIEHHOCTH (0)
U BIQKHOCTH (W) OHpeNeNAI0TCs M3 COOTHONICHMIA:

a=—"y w="V,/V, (336)

monVo

rne V, — 06BeM BoOJs, OTOTHAHHOM U3 06p3311a mOpOAH B JOBYHIKY;
Vo — OG'LeM o0pasua WOPOXH, ouUpeHelAeMHE OxHUM U3 cmocolos,
u3N0KeHHHX B ri. 1I; m,, — KospdummenT OTKPHTON eMKOCTH HYCTOT
MaTPHIEHL. ‘

B cooTBeTcTBHMU ¢ 3THM K03))UMEEHT 0CTATOTHOR He(bTeHacmmeHHocm
KepHa § HaXOQHUTCA M3 COOTHONMICHMWA:

P1 (P2 —p3)
R — Vs
p——2= — (337)

MonVoPn

rae p1 — Macca ofpasma, M3 KOTOPOTrO OTIOHAJNACH BOJA B JIOBYIIKY,
IO ero aHajm3a; p, — MAacca CMe;XHOro o6pasua Ko aHAlu3a; Py — Macca
CMeIKHOTO 00pasna mocie SKCTPAKIUH W CYMKH; Py B Py — INIOTHOCTD
COOTBETCTBOHHO BOJH ¥ Hedru.

Ecnu oT1ron' Bogsl W SKCTPaTUpoOBaHWe HEPTH NPOBOXAT W3 OTHOTLO
m Toro e obpasma, T.e. pi = p,, Qopmyura (337) mpmEuMaeT BuJ

ﬁ'= Pe—p3—Vs0s g (338)

MonVofu

B dopmynax (337) = (338) umcamrens mpemcraBiger coGomo Maccy
HepTH B oOpasme, M3 KOTOpPoOro ObuTa OTOTHAHA BOJA. .

Jdaa orroma Bogel B anmapare Jlmaa u Crapka u JIII-4 mpmmenstor
pacTBopmTeNs ¢ Temmeparypoi kumenms Goabme 100° C, B wacTHOCTH
TOJNYOII, TemMIepaTrypa KmoeHnsa roroporo pasHa 110° C. Ilaa skcrparm-
poBaHHs, KPOMe TOJIYoJa, HCOOIB3YIOT GEH30JX, CHHPTOGEHSOJLHYIO
CMOCH, UETHPEeXXJOPHCTHIH YITepox, XIopodopm m xp.

Hpn sricokoi MuHepanusanyuu norpeSGenmol BOAH NCTHHHAA BeJNInHA
K0P IEeRTOB BOJOHACHINEHHOCTH O, W BIAMKHOCTH W, GONbINe Ompe-
neaseMHx 1o gopmyre (336) mo pesyasraTaM oTroHa Bojsl (Ge3 codeil)
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u3 Kepra. Onpeselienne NCTHHEKX BEJIWIHH O, W Wy ¢ YIeTOM MUHEPAIH-
sanuu morpeGeHHOM BOAH Ipom3soguTesa mo gopmynam [105, 142]:

c
PB(“F 100—0)

Gy = G — e , (339)
Pp [““‘ Pe (100—c)
_ 4 \ Ps
Wy = Mgl (1 v w_o__c) L, (340)

e Myy; H O — KOPPUITMEHTH OTKPHTON €MKOCTH IIYCTOT MATPUIIH
¥ BOJOHACHIIEHHOCTH, IIOJYYCHHBIE HDH aHANH3e KepHA 0e3 yuera cy-
XOro 0CTaTKa cojei; Py, pp W P — INIOTHOCTH COOTBETCTBEHHO BOJHL
(Ges coueil), pacrBopa (MHHEpAJM30BAHHON BOJE B KepHE) u coJeif,
PAacTBOPEHHEX B MWHEPAJIW30BAHHOM BOje; ¢ — KOHIEHTPAIUA coJeH
B 100 r MmHepanmzoBaHHOW BOXH B KepHE, % BECOBHE.

OcHoBHast Macca CoJieli, pacTBOpPeHHHX B morpefenHnoil Boje, mpep-
CTaBJeHA B OCHOBHOM XJIOPHCTHIM HarpueM. 1loaToMy KOHEEHTPAIIHIO
conelt ¢ ompepensor vame B mepecuyere Ha NaCl. B coorBercTBUE ¢ 3THM
npusumaercs p. = 2,16 r/cm®. BeamumAy p, B aTOM eaydae HAXORAT MO
sHaveHno ¢ paa NaCl B ra6annax, Korophle IPUBOGATCA B A060M crpa-
BOYHUKE IO XUMHM. ECHM U3BECTHH KOHIEHTDALNN PA3AWIAHX CoJel
B 100 r MuHEepanvuzoBaHmHOA BOMAH, COfepKamiciicad B KepHO, IOOPABKY
B 3HAYEHVA BOFOHACHIIEHHOCTH M BIAKHOCTH ClIefyeT BBOOUTH IOCHeS0-
BaTeIBHO AMS KaJKRNOH COJMU OTAENBHO, I0JIb3ysich (Qopmymamum (339)
u (340). . \

PaccMorpennsie mompaBKE Ha MUHEPAlH3aLHI0, pasyMeercsa, Heo0xo-
JIMO BBOTUTDH B TOM CIydYae, KOIfa OHM IPEBHIIAIOT TOTHOCTEH ONpefelie-
HUA KODPYUIMHEHTOB BOMOHACHINEHHOCTH H BIayKHOCTI. ’

CpenneBsBemenHas BedudnHa KodPOUIHEHATa BOKOHACHILEHHOCTH
IJIacTa o, 10 RayKIOH CKBajKWHe NMOJCUUTHIBAETCA IO (opMyle

i=n

2 im0y
__i=1
T i=n

E himl-
i d=1

e

, (341)

rae o;, m; M h; — COOTBETCTBEHHO KOI(PPUI[HEHTH BOMOH aCHIEHHOCTH
¥ 6MKOCTH IIyCTOT CJIO€B HIacTa U MOIIHOCTH 3THX CJOeB.
CpennepsBementas Belmduna Kosddummenta  BOJOHACHIIEHHOCTH
HeTEHOCHOH YacTH WJACTa B I[EJIOM ONEHMBAETCA 0 GOpMYIIe
i=n
2 HiFyme ;o ¢
R S— (342)

1=n .

>, HiFimey

i=1
rne H;, F;, m¢; ma,; — COOTBETCTBEHHO MOIHOCTE, IJIOINaNsL U CPefHe-
B3BEIIeHHBIE KOOPOHOMEHTHT OMKOCTHM DNYCTOT W BOJOHACHIEHHOCTH
yacry IJIacTa, OTHOCAmeHcA K [MAaHHOH CKBajKUEE.
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CpepnepsBellleHHass BeJandnHa Kod@@UIMEHTA BIAKHOCTH W, IJIACTa
IO KasKHOM CKBajklle oNpenesseTcs U3 BHPayKeHHA

i=n

> hiw; .
i=1
2 hi '
i=1
a IJg IJacta B IeJd0OM 113 BLIpasKeHNsd
=n
D HiFwe .
i=1
Wep = pp— ’ ’ (344)

2, HF;

i=

[

e w; U W.; — BIAKHOCTL COOTBETCTBEHHO CJIOEB U YaCTH IAACTA,
OTHOCAMEHCA K MaHHOW CKBAJKUHE.

¢+ Hpome Merojia meperoHrH, CymMeCTBYeT CIrocol ompejiesieHNs 0CTATOY-
HOHl BomoHe(TeHaCHIEHNOCTH, OCHOBAHHEINA Ha MOTJONIEHUU BOMHI, BHI-
Xofameld 13 o0pasma mpH ero HArpeBaHWN, ¥ Ha IOCJIENYIOINEM OTIOHE
3 Hero HeTH HyTeM moBBImMeHUA Temmeparyps mo 500° C. uas sroro
obpaszer; Macco#t 5 r B papdopoBoil JomouKre DOMEIAIOT B HArPEBATEIE-
HYI0 CTeKJIAHHYI TPYOKY, K KOHIAM KOTOPOil IPHUCOeUHEHE {Be TPYOKY
¢ XJIOPUCTHM KaJbIUeM I NPOCYIIKY BO3AYXA W MOTIOMEHNA BHIXON -
me# m3 o0pasma BOAG. 3aTeM LIPONYCKAIOT depe3 TPYOKY cialHil TOK
Bo3nyxa, mHarpetsii mo 120° C. Ilo pasmocTn Mace XIOPRATBIMEBOH
TPYOKH Ha BHIXOJXHOM YYacTKe [0 ¥ WOCAe NPOLYCKAHUA Uepe3 CHCTeMY
npubopa ropsIero BO3ZYXA HAXORAT KOJWYECTBO BOMNEL B MCCIELYeMOM
oGpasme.

3aTeM TeMIepaTypy IPOXORAIIEro depes TPYOKY BO3AyXa MOBHIIAIT
o 450—500° C. Otrou medrm m3 ofpasma HIpu 3TOH TeMumepaTrype Be-
gercsa oxkoyo 2 4. Ilo okoHUaHWY omepanuu JO09IKY ¢ 06pas3ImoM B3BeIIH-
BaOT I HAXOJAT PA3HOCTh MEMAY LOJYYeHHOH W HAUAJbLHOH ee Maccoil
(morepro Maccel obpasmna). Hedrenmacumenmocrs o6pasma ompesenseTcs
KaX pasHOCTh MeAY ToTepell Macchl o6pasma M MAaccod OTOTHAHHOU
BOJEL,

1lo mapmrim M. A. Tefimanma, morpemHocTb onpepesieHNsa 0CTATOIHONR
BOOHe(DTEHACHIMEHHOCTH 3TUM cmoco6oM MoskeT mocruratb 6—8%.
B HeKOTOPHX CJIYIafX, OHA, MO-BUAUMOMY, MOJKET OHITH BHIIE BCIe[-
CTBU€ YHAJeHUS M3 KePHa Kpucraiamzagumonboi sonsl upu 500° C u gac-
taanoro pacmaga MgCOs.

IIpaMepHo Ha TakoM ke IIPUHIMIG OCHOBAH DPETOPTHHIA cmocob ompe-
HeleHHsA OCTATOYHON BONOHe(TEeHACHINEHHOCTH KeDHOB. Peropra ¢ 06-
pasmom Harpesaercsa B Tewenne 40 mumm o 175—210° C, a zareMm emie sa
20 mur mo 600° C. Bopa u merkwe parmum HedTH, OTrOHAeMEe H3 00-
pasma, KOHAEHCUPYIOTCA ¥ coOUPAOTCA B IPRAYHPOBAHHEIN IDHEMHIK.
B norepro macesr ofpasna BBOIAT MOMPABKI Ha KOKCOOOpasoBaHue I Ha
VAaNeHNe W3 WEer0 KPHCTAIIM3AI[HOHHOW BOMBL M YIJEKICIOro TIasa.
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IlorpemHuocTs ompefeseHNsA OCTATOYIHOHR BOXOHEPTOHACHIEHHOCTH 3TUM
coco00M, Kak IORaseBawT mccaenosamma [147], momer OHTH BeCbMa
3HAYUTEIHHOM,

BBupy orpammgensoro IpUMeHEHNS PacTBOPOB HA HeTAHOHE OCHOBE,
1A oUmpejelieHNs CONep:KaHusa mOrpefeHHON BONEL B KOJNJIEKTOPAx
HeTH m Taza B JaGOPATOPHOH NPAKTHKE 9TACTO HOJIb3YIOTCA ABYMA
KOCBEHHEIMI METOJAME: METONOM MEHTPUGYTMPOBAHMA W KANMIAAPHHEM
Mmerojiom. IIpu 5TOM mpefmoIaraercs, 9T0 KAMMLIAPHEN METOJ ¢ IPUMe-
HeHWeM HPuO0pPOB, aHATOTrMYHEIX Hpubopy, nzodpakenHoMy ua puc. 10,
MOJeNIPYyeT YCiaoBua (QOPMHUPOBAHUSA HEPTAHHIX ¥ Fa3OBHIX 3ajlesKei.
Iloctynupysa »To upepcraBileHne, CTOPOHHWRM KAMILUINAPHOrO METOXA
paccMaTpUBaOT €ro B KadYecTBE 3TAJN0HA IJsA CPABHEHHsS ¢ MHHIMH KHOC-
BOHHBKIMI METOIaMH, B YaCTHOCTH € METO{OM WTeHTPAQYTHPOBAHUI.
Tark, npy NCIOIB30BAHUY METONA HEeHTPHOYTHPOBAHUA, KOTOPHIH IpH-
BIeKaeT OBICTPOTOH ompemesienuii, mOAOHPAIT PERHUM TAKuM obGpasoM,
97065 PE3YIBTATH OIPENeNeHNsT OCTATOYHOR BOMEL B KePHE COBIANANK
¢ peaylibTaTaM¥ ONPEAeNieHNA ee Ha KamigpHoil ycramoBre. O6a stum
Meropa Omnm paspaboranst A. . JleGegeBEIM u npHMMeHeHH UM OPH H3Y-
9eHUH [BIKCHNS MOYBEHHBIX M IPYHTOBHIX BOf. JJIa ompegeleHus 0CTa-
TOUHON BOMOHACHIIeHHOCTH 00paselm KepHA CHAYANA HKCTPATHPYIOT
M CYIIAT [0 TOCTOAHHOU MacCH. 3aTeM HACHIIAIT ero BOIO0H, KOTOPYIO
BHTECHAT KAUMINAPHBIM METONOM IUIH ¢ HOMOMbI0 HEeHTPUPYIH.
Ommrramu . A. AuronoBa =Ha mneHTpEdYre IpPH TacTOTE BpaIleHns
4400—31 500 06/mun, aro COOTBETCTBOBAJIO YCKOpermo (340 - 17 700)
g, GBLIO YCTAHOBJIEHO, UTO OCTATCUHAS BOTOHACHIIEHHOCTD hepHa ocTa-
ercq noctrommon, HavYnHAg C MOMEHTA, KOTJa YCKODEeHHe HOCTUIaeT
(6000 = 8000) g. Mlpu osrom HanGOXBUIAST HOTEPH MACCHI 06pa31];a npo-
MCXOXUT B TeUCHWE WEePBHIX O MHH.

W3 w3iomeHHOTo HETPYAHO 3aMETUTH, YT0 KAHWJLIAPHBIA METOJ,
I METON IeHTPH(YTHPOBAHUA XAPAKTEPU3YIOT B OCHOBHOM IXPeIesIBHOe
cojiepsRaHne OCTATOYHON BOIH B KepHE. JTO COJepKAHIE ee MOJKHO Pac-
CcMaTpuBATh JNWINL KAaK YACTHEIRA caydaii. B meficrBurelsHoCTH cofiepika-
Hue norpefenHol BOAb B KOJJIEKTOPE MOKeT OBITH G0JIblIe Win MeHbIIe
ee KOJMYeCTBA B KepHEe, YCTAHOBIGHHOTO PAacCMATPUBAOMBIMH METORLAMMU.
Hexoasn w3 9T0T0, ¢ UpPUMEHEHHEM YKA3aHHHX METOIO0B MOJKHO COTJa-
CHTBCA IPH OTHOM 00A3aTEIHHOM YCIOBHH — €CIH PE3yJIbTATH OIpefe-
JeHns TOTrpeGeHHO BOJIE B KepHe JaGopaTOPHHIM CHOCOGOM COBIAJAIOT
¢ Pe3yNbTATAMU OIPEJeNeHNA COMePKAHUA €e HPAMBIM MeTONOM IIo
KepHy, oTo0panpmoMy Ipu IpuMeneHnu Ge3BOJHOIO PacTBOpPa HA HedTa-
HON oCHOBe.

B uncune rocennnx mMetooB B CIIIA mcmonibsyercs Tak HaBHBaeMEBIR
xaopugasin merom [118, 2021, ocHosammelit ma npemcraBlIeHNyt, TTO
MHUHepAIN3anugd norpeGeHnol BogHl B AaHHOW He(TAHON HIN ra3oBOR
saje;Ru WoCTogHHa. Mexona M3 9TOro, 3HAd MEHEDAAH3ANHIO KepPHA,
T. €. COJieP:KABMe B HEM XJODHAOB, MOKHO YCTAHOBUTH HCTHHHYIO €ro
BOJOHACHIIEHHOCTH, Ha caMoM ke feile cojfiepsHaHHe XJIODHIAOB B IO-
rpebernoil Boje HePTAHHIX K TasOBEX 3ajeskell Kolebiercs B O9YOHSH
muporux npegenax [140]. Tlosromy cymuTs o BOOHACHINEHHOCTH He(Te-
ra30HOCHHX KOJJIOKTOPOB IO COJ@PAHHWI0 B HAX XJIOPICTHIX COJeil
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Henb3a. Kpome Toro, rak ymKe ormeuanochk [192], kepm B mpomecce
ot6opa HePEIKO IPOMbIBAETCA (UILTPATOM TIJIMHHCTOrO PacTBOPA,
a4 B HEROTOPHIX CIydYaAX COREPIRNT XJOpPHAH B TBeprom Bume. Cremopa-
TeABHO, IOJIYYeHNE MOCTOBEPHON MHGOPMAIMM O COJepIKAHNE TOrpeCeH-
HOM BOJBL B He()TAHBIX M Fa30BBIX 3aJIe/KaX XJIOPHIHEIM METOLOM BooOIIe
MaJIOBEPOATHO.

Nzunosxenmoe BHIme ompepelenye BOZOHACHIIEHHOCTH KEPHA AMCTHI-
JAANMOHHBIM MeTOJ[OM OTHOCHTCA K ONEHKE ee B OTKDHTHX ITyCTOTAaX.
s oupepeienyss cojepIRaHUA BOAB U €€ MUHEPATH3ANKH B W30JHPOBAH-
HEIX TYCTOTAaX UCIONB3YETCH KePH NOCJe OTTOHA 13 Hero BOMHI, 9KCTPAK-
IMA YIEBOMOPOJOB M CYHIIKM [0 OOCTOAHHON MACCH OPH TEMIEpaType
mo 105—107° C wiau wxepH, He OHBIWA B ymorpeGJeHumm, ecinm KpoMme
XJIOPHUIOB HEOOXOR¥MMO elle oUPeNelaTh CyIabdar I Apyrue COeTHHEHNs.
B ToM u gpyrom ciyuasx U3 KepHA HPOBOJUTCA OTMEIBKA COJIEH JACTHI-
AnpoBaHHOH Bofodl B ammaparte CoKciieTa [0 OTPHIATENLHON PEAKIHE
ma wou Cl'. Ilocne cymkm sTOro ofpasma [0 OOCTOSHHOM MAcCCH eTO
PazpymanT Ha Mejpdaiimiue YacTHIHL B TOJYOJe BO uibesKamue Mcmape-
HUA WIN DOTJOMERUA BIAarl UM U3 OKDY:;Kalomel cpems. 3aTeM m3 dTOMR
MaccH OTTOHAWT Bony B anmapate JIII-4, ee ¢ymaT m roToBAT BHTIKRY
XJIOPHAOB I ONPefelieHNs MWHEPAJIM3amui OTOTHAHHOHW Bojsl. Ecan
HCCIeNOBAHKHA MAHEPAIN3AIUY CBOAATCA K ONDPEfENIeHHU0 OFHUX XJIOPH-
IOB, TO 0YePEJHOCTL M3JOKEHHHX Omepanyuil He mMeeT 3HAYEHUA, NMed
B BUAY XOPOIYI0 PacTBOPUMOCTh X B Bope. Ecam meoGxommmo Ompe-
jejeHye IPYTEX XHMAYECKHX COe/MHENH I, OTMBIBKA CoJieil n3 paspymIeH-
HOro 00pasna DOPORE AOJKHA IPeAIeCcTBOBATE OTToHY Bojsl. Ilpn Gomee
NI MeHee ONHOPOAHOM KepHe onpefeienne morpefennoil BOms W ¢
MUHEPAJINBANNN B OTKPHTHX H B M3OIUPOBAHHEX NYCTOTAX MOMKEO
OPOBOMHUTL HA CMEKHHX 00pasmax.

YCTAHOBJIEHHE TIPAHHNBI ITIOJJHOM BOJOHACBIMEHHOCTH
HE®TEIrA30HOCHBIX HOPOJ

ITonnas BOXOHACHINEHHOCTH HEPTEra30HOCHBIX HOPON OOHYHO He
HMeeT YeTKON I'PAaHUIBI, KOTOPOH OB COOTBETCTBOBAJAM OUpe/le]eHBHE
3HAYCHUA MOPHCTOCTH M IPOHUNAEMOCTH. B HEKOTODPOM HMAIa30HE IIO-
pucTocTeil M MPOHNIIAEMOCTeH OJHOTO M TOI'0 JHe TOPHS0HTA BCTPEUYAIOTCST
o0pasisl KepHA KAK NOJHOCTHI0 BOJIOHACHIIEHHBIE, TAK W ¢ HEKOTODHIM
KosimgectBom HedTn. MemOy TeM Oid OupejieleHns Hed)TeHacheHHou
MOIIHOCTH KOJIEKTOPOB OYeHH BaJKHO 3HATH, ¢ KAKOH eMKOCTHI0 IYCTOT
11 IPOHHEBAEMOCTHI0 BXO[AT B HEe JWTONOTHYSCKHE PA3HOCTH, ITOOH
HMeTh BO3MOMKHOCTH YCTAHOBHTH 00llee KOJIWUTeCTBO HedTy ¥ raza B KOJ-
JAeKTOpe, MPeCTABIAIINEe re0JOrNIecKyie 3anack IX B 3aJIeKH.

Ecin mMeoTca MOMHOIEHHBIE PesyibTaThl aHalHs3a KepHa, 0TobpaH-
HOTO B OPOIECCe NPOMHBKY CKBAKIH PACTBOPOM Ha BOJHON WIH HePTAHOR
OCHOBE, YCTAaHOBJIEHYie IPAHUIEI IOIHOM BOJOHACKHIEHHOCTA KOJNJIGKTOpa
0 KepHY CBOANTCH K CTaTHCTHIeCKoi 06paborTre HOTYUeHHHIX NAHHBIX
[105]. Hdaa sTOTO MCHIONB3YIOTCA [JAaHHEE BCETO KePHA ¢ MOPICTOCTBIO,
B mpefiesaX KOTOPOil BCTPeUaoTCs 00pasibl, HOJHOCTHIO HACHIIEHHES
Bomoit. ITo muM cocraBiAgioT TAaOAHOY, B KOTOPOH HPHBOXATCA IO BO3-
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pacraHui0 B mponenrax m, ¢ marom B 1 miu 2%, vacrora n; o6pasnos
¢ NAHHOW IOPHCTOCTHI0, B TOM 4HCJIe JaCTOTa BOJOHOCHHX 06DasmoB 7y ;.
B cooTBercTBEM ¢ 5THM HIDKHHH Opefel eMKOCTH OYCTOT MAaTPHIE JJIA
100%-moiT BOXOHACHIIEHHOCTH, 0YeBHIHO, OIPENENNTCA N3 BHPAKEHTS

i=-n

Ngi
m; 7

i=1

== (345)

Ny i
n

i=1

my

rge n — ofmee KoandecTBo ofpaborTaHHEIX 00pasroB.

Ta e mpakTuueckas rpannna 100% -Hoit BogoHACHIIEHHOCTH MOIKET
OBITH Hafiena rpaguIeCKNM IyTeM: HOCTPOeHNEeM KPIBEX OTHOCHTeJILHOH
9aCcTOTH BOJOHOCHHBIX 0GPAasmOB R, ,/n IO €MKOCTH IYGCTOT MATPHIEL m
B % (pmc. 71) mau mocTpoeHMeM KYMYJIATHBHBIX KPUBEX TacTOTH IO
eMKOCTH IYCTOT BCex o0pasmos m OTHeIbHO BomoHocHHX. Ha pme. 71
5Ta TPAHUIA COOTBETCTBYeT Wiu (iinaka K Hambodbineil gacroTe.

Mg /ﬂ
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Herpyauo sameritn, 910 GoJlee TOYHas BeJnmunHa HH/KHETO Ipefena
€MKOCTH IYCTOT MaTpMIH AJdd HeTeHACHIOeHHHX JUTOJOTUIECKUX pas-
HOCTell HoJXydYaerca mo Qopmyne (345), Tak Kax e YINTHIBAeTcHA BCA
Macca 00pasIoB KepHA ¢ MOPHCTOCTHIO, B MpeAedaX KOTOPOH BCTPEUatoTCs
TIOJIHOCTHI0 BogoHacheHHNe 06pasmsl. Ilo »70ii sKe nIpu4UnHe BeNNYHMHA
8TOro mpejieda mo gopmyie (345) moxydaercsa OGoiblie, 9eM IO KyMyJdsd-
THBHBEIM KPHBBIM, ITOCKOJIBKY 00pasibl ¢ manGoJbmell eMKOCTHIO IYCTOT
He Y9acTBYIOT B MCKOMOH BeNU4nHE Ipefesa 110 KYMYJATHBHEIM KDHUBLIM,
Eme menee Tounoit moxyuaerca rpammna 100% -uoit BOfOHACHINEHHOCTH
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00 KDHBHIM OTHOCHTEILHOA wacToTH (cM. pmc. 71); oma moker OmTH
MeHpIle U O0oJbIle, 4eM Do gopmyrae (345), B 3aBUCHUMOCTH OT TOTO, Ha
KAKYI0 BeJINUMHY eMKOCTH HYCTOT IPUXORUTCA HanGOIbIIAA OTHOCHTEN b~
Hag 9acToTa BOMOHOCHBIX 00pasios KepHa. B faBEHOM caydae oHa OKaza-
Jlach MeHbIIe, 9eM 10 KYMYJATHBHEIM KPHBEM, M edle MeHbIIe, 9eM IO
dopmyne (345).
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a0 L :\_.‘( \)\ \>\ o, % __
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5 7 NANL

67 lx\ \h k AN &0 NV

“\l N\ \\ 5| N 60 A A
MANE i>\ N 4 \ b NN
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@ 7 3 "\.\~>_V:\\ A 20 \7k\ N

R D ki sie _ It 2] Bt SRR

Y 5 7 oo m% 0 7 10 00 1000 kM4

Pme. 72. Koppeaamuonusie zapucamoctd  Pme. 73. KoppensnmuomnEe 3aBHCH-

MEXIY BOJOHACHIIEHEHOCTBI O, B OTKPH-
TO eMKOCThI0 IIYCTOT MATpHUHK m JIA
HEKOTOPHIX MeCTOPOIKAeHNH:

1 — Peuunioé, CeMHIIYKCKUE OTIIOWEHASI, & ==
48,19 m®487. 10 — Peunnwoe, BOpoHECHHE
oTnoenans, a = 157,67/mV'29%; 2 — Tpagén-
CKoe, pudoreHHsle OTIOKeHHA, o = 2,3 4
+ 1928,3/m; (r = 0,85); 3 — TyimasuHCKOe,
Iy, o = (5,33—0 145)3,
(r = 0,86); «<—TyliMasuHcroe, JI11,% = (5,37 —
—0,444 18, (r = 0,93); 5§ — Apaanckoe, yIJeHOC-
BEe OTI0KeHusT, o = (6,46-—0,156 m)3, (r =
=0,89); 6 — Hmono—BepesoscHoe YI‘IIBHOOHHG

MOCTH MEKZY BOZOHACHMEHHOCTHIO (CL)
U [POHHUIAEMOCTHI) NapalieIbHO Ha-
IUIaCTOBAHMIO (£ ) JUIA HEKOTOPEHIX Me-

CTODOSK/{CHMIx:
7 — I‘paqencrioe, prEoreHHNe OTIOMKEHHA,
= 11,85 0 = 0,29 2 — Tytma-

smHCHOE, JT, 00 = 81,4/8058 (r = 0,85); 3

ApnaHcroe, YriAcHOCHEIC OTIOMEHAA, O ==

— 81, 17—1876 gk I (r = 0,75); ¢ — Pm-

KOJI0-BepesoBCKOe, YrieHOCHHE OTJIOMHEHAR
o = 94,0—22,28 1g ku (r = 0,96)

OTﬂoﬂerl'H 168,2—5,94 m (r = 0,97);

7 — Henarvanuﬂcxoe rasosoe, xanymcﬂne or-

JdomeHuAa, o = 186—4,52 m (r — KO3(pAIIACHT
KGPpenALdn)

B cBAsHM ¢ U3JI0KEHHHM 3aMETHM, YTO COTJIAcHO JabopaToPHEIM
HCCIe0BAHNAM, 6oee TOTHO MOJKHO YCTAHOBUTH IPUCYTCTBHEe He(TH
B MOPOZAX € MaJbIM ee COfep/KaHueM KOJO0DPHMEeTPHICCKIIM MeTOZ0M, IeM
MeTO/I0M, OCHOBAHHBIM Ha PasHOCTH Macc obpasma 1o M mocje OTTOHA M3
HETO BOJHI, SKCTPArupoBaHus u cYmKH. I13-3a MHOrooGpasua omeparmuit
H CBABAHHEIX ¢ HTHM HOTePh MacCH ofpasma IpH olIpefeleHuH Hedre-
HACHIIEHHOCTH KEpHA MO PAsHOCTH Mace K He(reHaCHIeHHHM JIUTON0-
TUY9eCKAM PAa3HOCTAM 0O OomubGKe MOTYT GHTH OTHECEHHI PA3HOCTH, LOJ-
HOCTHI HACHIIEHHEE BOJOM.

TIpn cratucTmaeckoit 06paGoTKEe Pes3ynbTATOB MCCAEOBAHUA KepHA,
0TOGPAHEOTO ¢ MPUMEHEHNeM PacTBOPA Ha He(PTAHON OCHOBE, [[I HAXO0MK-
JleHHsA YKA3aHHOH BHINE TIPAHUNEl CTPOAT KOPPEIANWOHHLHE KPUBHE
3aBHCUMOCTH BOJOHACHIICGHHOCTH ¢ OT EMKOCTH IYCTOT MATPHIEL M
(puc. 72) u o ot mporunaemoctu ky (puc. 73) [103]. B xagecrse oTnpas-
HOro MaTepuaja m3 HHUX CIegyeT ACHOJB30BATH KOPPEIANMOHHBE KpPH-
Bhle ¢ = f (M), TaK Kak IO eMKOCTH HIYCTOT OOBIIHO GobmIe nH(bopMa-
MHOHHOTO MaTepuajia, W Ko>(OUIUEHT KOPPeJALNH [Jid BSTOHM CBA3H

233



o4eHb BEICOK (r = 0,85 = 0,97). J10T0 Helb3a CKazaTh 0 KOPPEIAMHOH-
moii casu o = f (k) — BOJOHACHIIEHHOCTH OT nponumaemocTr., Undop-
MaOHH O IPOHWIAEeMOCTH KOJJIEKTOPOB II0 MHOTHM HpHIHHAM OGHTIHO
MeHbINEe, 96M 0 eMKOCTH IOYCTOT, ¥ K03(QPUIIHenT KOPPeJAMNHN A DTAX
BeInTHH OHBaeT HEPETKO OUYCHH HUSKIIM.

Eciu ypaBHeHWs, ANOPOKCHMHDYIOIINEe KOPPEIANVOHHLE KPUBE
puc. 72, pemuTh OTHOCHTENLEO M ¥ BMeCTO o mopcrasuth 100, To MomuO
HAalTH TPAHRYHYIO BEJIWINHY OTKPHTOA eMmroctn mycroT mus 100Y% -moi
BOJIOHACHIIEHHOCTH MaTPUIH. PacueTH IOKAasEBAIOT, 9T0 A pudoreH-
HEX oriomenud ['padveBCKOT0 MecToposienums oHa pasHa 2%, nid
nracra I Tyiamasumcroro MmecroposmeHns — 5%, [id YINIeHOCHHX
OTIOReHud ApaaHcKoro Mecropomperus — 12%, 14 xXagyMckmX oT-
aosrennit Ilemaruaguacroro mecropommenns — 19% wu . 1.

Tarum ofpazoM, aHAInN3 KPUBHIX PHUC. 72 MOKA3HBAET, UTO I'PAHHIA
OTKpEITO# eMrocTy mycToT Marpumsl mig 100 %-Hoit BOJOHACHIIEEEOCTH
HeTeTa30HOCHHX KOJIEKTOPOB KOIe6IeTcs B 09eHb MIHPOKUX Tpefenax
X TOITOMY 3acCIy;KUBAET NPUCTAILHOTO U3ydeHHA. JluTojormueckune
Pa3HOCTH BHINE HTOH TIPAHUNE ¥ COCTABIAKT He(TerazoHaCHIIIeHHYIO
MOIIHEOCTS KojrerTopa. Ecianm paspaGoTra 3aiesRu BefleTCH UPH PeRuMe
HCTOMEHNs, TO YKasaHHasA He(TeHACHIIEHHAs MOIIHOCTL ABJIAETCH
ogHOBpeMenHO 5PPEeKTHBHON ™ OmpemesseT He TOJLKO Te0JOTHICCKHE,
HO u 6allaHCcOBHe 3amacH HeTH W rasza B zajiesRu. HedrerazonacHimennan
MOMHOCTL IJIACTA OHPeeidAeTcd U3 BHpPaKeHUsd

ZFihi
o Sy
2h

rge h; — Hedrera3oHACHIIEHHAS MOIDHOCTh KOIIEKTOPA B JAHHOU
CKBaKHHE; F;, — nlomagp Imiacra, OPUXOJAIMAACA HA JAaHAYH CKBa-
SKUHY .

ComocraBiaa moxyuemusie rpamuisl 100%-m0i BOmOHACHIMEHHOCTH
o puc. 72 ¢ KPUBHMH puc. 45, MOKHO HANTH COOTBETCTBYIOMKE KM BeIi-
9uHE OpoHmOaemoctu. Hampmmep, paa nxacra [y TyhmasumacKoro
MecTOpOEAeHyA 9Ta rpaEnna ky =0,14M]l, nua yrieHocHHIX OTIOKEHNM
Apaanckoro mecropokpenus ky = 1,3 Ml u 1. 1.

Bepxuaa rpaErna eMroctn mycror m mporunaemoctn npu 100 % -mo#
BOJOHACHIMEHHOCTH KOJJIEKTOPOB, ABIANIMAACH OFHOBPEMEOHHO HIKHeH
rpaunmeil He()Tera3oHACHINEHHOCTH, MOMKET CIYKUThH KOCBEHHHM IOR-
3arelleM YCIOBui OPMUPOBAHHA HeTAHEX W ras0oBHX 3aje:kell, a Tarme
TOBTAIHOR cTelleHN snureHesa. Malbie 3HAYOHNA 6MKOCTH IIYCTOT H IPO-
HMI@eMOCTH, MO-BEAUMOMY, JIOJIKHH CBUNETEJILCTBOBATH O TOM, 9TO
dopMupoBane HedTAHBIX W TA30BHX 3ajejKedl MIPOMCXORIIIO M 3aBEPIIA-
JoCh TOJ BJIUZHHEM OTPOMHHIX BHEIIUUX AaBieHuil, a Gojblmme 3maze-
HHUS HX — 00 OrpaHHYEeHHOCTH BHEUIHUX cuiI. BeludnmHa 9THX CWiI, Kak
HaM IPeJCTaBIAETCA, LOAKAETCA pacdery.

Npncyrersie medTr B MOPOAE HPHU TOIHOM OTCYTCTBHU ¢e MPOHUILA-
©MOCTI{ MOYReT CJAVKUTL TAKKe MOKaszarejeM TOTO, UTO HPOMECC DHIUre-
He3a HpojoJKalcd U mociae oOpasoBanma sade:Ru. CIoBoM, H3YISHHE
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paccMaTpEBaeMOR IPAHUNB €MKOCTH WYCTOT ¥ IPOHUIAEMOCTH MATpPHITH
KOJIJIEKTOPOB He)TH 1 Ta3a HPeJCTaBIAeT OTPOMHEA HAYIHHN M HPAKTH-
YeCKull wmHTEpec.

ONPE/EJEHNE 'PAHAI ROJIEKTOPCKAX CBONCTB ITOPOL
i NOABMIKHOI HE®TN NPH BHITECHEHHU EE BOJOHN

Kpome m3ioeHHOro, Aiig HpaKTHYeCKUX Leleit Ooxpiroil umrepec
IIPEACTABIAIOT CBEJEHNA O COJeD/KaHUM HePTH MIM rasa B TOH YacTh
KOJIIEKTOPa, KOTOPas MOXBEPraeTcs BHEITHEMY BO3[eHCTBHIO B mponecce
paspaboTku 3aJeRM M HMeeT MOABMKHYI0 He(Th HPH BEITGCHEHNH e€e
BOJION miu razoM. EKcam mpu pesKuMe HCTOIIEHUA B pazpaboTKe zajemu
HPUHEMAET yd9acTHe BCA HePTh,
COTePHAMAsACA B OTKPHTHX IIy-
CTOTAX KOJJIEKTOPA, TO IPH BOKO-
HAIOPHOM WIH yOPYTOBOZOHATIOD-
HOM PeKHUMaX, COTJACHO M3JI0-
meHHOMY B 1. IV, — npms Ta
He(TH, (a30Bag OPOHALAEMOCTH
Iiga KoTopo#r Goxwmre myus. Ilo-
9TOMY OYeHb BAKHO BHATHL Ipa-
HWYHHE 3HAYCHWA NApPaMeTPoOB
KOJUIEKTOpa, OpH KOTOPHX ¢a-

W%
0

1§

AN

i

JZ m%

Puc. 74. HoppelXsAnwoHEHE 3aBHECHEMOCTH
MEKAY BIYKHOCTBI0O (W) H OTKPHTOR
€MKOCTBI0 IYCTOT (m) s HEKOTOPHX Me-

CTOPOHIeHMIA;
1 — Huxomo-BepesoBckoe, YIACHOCHHE OTIIO0-
e A, = —3,559 -+ 1,4054 m—0,007 m2—

e = —3,
80,0017 m® (ckB. 1168); 2 — I'pageBckoe, pm-
doreHHnle oTa0meHNA, w = 0,4708 4 0,3158 m—
—0,0210 m2 - 0,0004 m? (CKB. 616); & —
TyitmMasunckoe, O, w = 3,5823 + 2,3611 m—
0,1493 m*—0,0025 m?® (ckB. 1607); 4 — Tyii-
Ma3mHCKOe, Oy, w=2,121841,9781 m—
—0,1346 m? -+ 0,0025 m?® (ckB. 1529); 5 —
Ty#maseHckoe, 11, w == 0,9587 -+ 0,9429 m—
0.0649 m? 4- 0,0012 m* (ckB. 1397); 6 — Tyii-
MasuHCKoe, [y, w = 0,01 m (5,27—0,144 m)?
(cks, 1607, 1529, 1397); 7 — TyiAMa3uHCKoe,
nr, w = 2,3184 4 0,8204 m—0,0580 m2 4
=+ 0,0010 m® (ckB. 1282); 8§ — ApnaHckoe, yr-
JIeHOCHbIe OTJ0HEHUsA,
w=17;0458 4- 4,9986 m — 0,2770 m2—0,0046 m?
(ckB. 503); 9 — IlenarnagmMHCKOeE, W=
=0,01 m (186—4%,52 m) (cKB. 17)

TOpaA MeHbIIe Beeit HedrenacHImen o

30Basg OPOHUIAEMOCTh €ro A
Bern He paBHa HYIN. Hedrs,
coflep/RAamasAca B TAKNX JAMTOJIO-
TAYeCKUX PASHOCTAX, COCTABIAAET
0allaHCOBEE 3aMAaCH, KOTOPHE B
OCHOBHOM ¥ YUHTHIBRIOTCA IIPHU
paspaboTre 3aXemed ¢ BomoHa-
IOPHKIM H YOPYrOBOJOHAIIOPHEM
pesrmmoM. OcranpHas HePTh, «3a-
fajaHcoBas», NPECTaBAIONAN
€000 PasHOCTH MEMKIY TIe0JOTH-
gecRuME ¥ 0aJlaHCOBEIMH 3aIa-

- CaM¥, K COMAJEHHIO, HE YUHTH-
BaeTcs.
Jluronmornaeckue  pasHocTi,

coflepramiie 6aJaHCOBHE 3amachl
HedTH, COCTABAANT 3PHEeKRTHBHYIO
HeTeRaCHINEHRYI0 MOITHOCTE , KO-
MomuocTd. IPdeRTHBRYIO Hedrena-

CHIIEHHYIO MOIHOCTD MOKHO O PeeNTH Pa3HEIME MY TAMH U, B YACTHOCTH,
1o a30BHM IPOHMIAEMOCTAM KepHa. Hampumep, cormaceo meeaemona-
uuam B. M. Bepesnna [22], gasosas mpormmaeMocTs eBOHCKUX mecua-
HUKOB TyiMasHHCKOIO MeCTODOKIEHHs CTaHOBUTCA paBHOIl HYIK IpH
BOZOHACHIMERHOCTH oo = 76%, a nia mereHOCHHX NECIAHMKOB yrie-
HOCHHIX OTIOEHMH ADIAHCKOTO MecTOpOMIeHHs — mpu o = 75%.
Ilo kpuseM o = f (m) (cm. pne. 72) 9T10#i BOZOHACHIEHHOCTH COOTBET-
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CTBYeT €MKOCTh OTKPHTHIX HYCTOT AEBOHCKHX Necdanmkon TyiMazuH-
CKOT0 MeCTOPOKIeHNA, paBHas 9% , Mia YITeHOCHHX OTJI0:KeHH Apian-
CKOTO MecTopomgerua — okromxo 15% m pus Huxromo-Bepesosckoil miao-
manu — oxoso 17%. CaemomartenbHo, B HmepPBOM ciydae sdhdeKTHBHAS
He(JTeHACHINEHHAsA MOIHOCTD CKJIA/LBAETCA M3 JIHMTOJOTHUCCKHX Pas-

- G2z
L
w’. 10 -
TN [
10 ! g -
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2 / < B g s e
/ i L E D )
F
o7z Lk 0 5 6 9121518 21 dhma
Pumc. 75. Koppexsumon- Pnc. 76. Comepsxamme cojefl (XIOpH-
HEIE 3aBHCUMOCTH MEXIY IOB) B MOPOJAX PABHONE IOPHCTOCTH
BJI&KHOCTBIO (w) U NPOHU- JAA HEKOTOPHIX MECTOpPO:KACHHA:
maeMocTeio (k) JJIA HEKO- 1—aA . ) .
o — Apnancroe. crB. 503; 2 — TyliMasns-
TOPHIX MECTOPOACHRM, cKoe, CKB, 1397; 3 — IpadeBckoe, CKB. 616
1 — Hurodao-Bepesosckoe, .

HY = - >
}'fffi?cﬂelg?i’ﬁf%’?ig"’k)z; HOCTEH ¢ GMROCTEIO IYCTOT Goxee 9%,
2 — ApnaHcKoe, yrieHoCHRIE — -
et oo B el o BO BTOPOM 6(2:).1186 15% u B Tpers
+1,33 1gk — 0,82 (g B)? eM — Goxee 17%. Cormacmo pwuc. 45
‘f__?ﬁyﬁgazﬁﬂc_ﬁ(’eé élel’;f;;) OTHM BeJVYIHHAM B TOM >Ke IOPSIK®
(%,00—0,66 1:% R)*;  4— I'pa- COOTBETCTBYIOT IPOHUIEAeMOCTH ~=1 M]I,
YeBCHKOE, PHHPOTEeHHBIE OTIIO- _
o, 1w = R0,14h (1.4 4 6,9 M0 n 7,4 M. ITu 3HAadeHMA DPO

+0,4 1gk) HHUIJAEMOCTH I COOTBETCTBYION[NE MM

BEJINYVHE €MKOCTH LYCTOT [JIs pac-
CMATPHBAEMEIX KOJILICKTODPOB HepTH ABIATCA TPaRMIeEH, HIDKe KO-
TOpO# HePTH HPU YIOPYroBOAOHAIODHOM peKMME HeIOJBIKHA.

Henmpemennoe ycaoBume IpuMEHEHWA HM3JI0KEHHOTO METONA YCTAHO-
BICHUA PACCMAaTPHUBAEMBIX I'DAHUI] €MKOCTM LYCTOT M IPOHUIAEMOCTH
KOJLIeKTOPOB HedTH — 0TOOpD KepHA ¢ NIpUMEHEHWEeM pAacTBOPOB HAa
HedTAHOR ocHOBe. ME(opManms mo TAKOMY KEpHY I03BOJSET HOIY-
9uTh PAJ APYTHX KOPPeIANHOHHBIX CBsAdell, IpefCTaBIARIUX 60J1bL-
moit uarepec. Tax, ma pmc. 74 u 75 mpuBogsATC 3aBHCHMOCTH KOd(Hdu-
DuenTa BIaKHOCTH W OT €MKOCTH LIYCTOT W NPOHHUIAeMOCTH kK, a Ha
puc. 76 — copgepsxanus coxed C, B 1 KI WOPOAE OT €MKOCTH IYCTOT.

Kpuesle pue. 74 B ofmeMm Buje ANOPOKCUMUPYIOTCA IIOJAHHOMOM
clleflylomero BUAA:

W= +a-bm—cm?+dmd. (347)
241



Kpusnie puc. 74, 75 um 76 xapakrepusyoTcs MaKCHMyMOM BJIaiK-
HOCTH N CORZeP>KAHUA COJeil B MOPOJe, BHIIe KOTOPOro (asoBas MPOHII-
OaeMOCTh KOJIERTOpPa [Jjia HedTu Ipn BETeCHEHHM ee BOJ0il HmepecTaer
6uth paBHoil mymo. CiegoBarTesbHO, OTKDPHTAA €MKOCTb IYCTOT MArT-
PHIEL, COOTBETCTBYIOMAg 9TUM SHAUYCHHAM BIAKHOCTH W COJEPIKAHIIO
COJIei, CIYKHT TpPaHUNeH, BEHIIE KOTOPOH JIHTONOrWYECKHe PasHOCTIH
HOPOX COCTABIAKNT 3(YQPeKTUBHYI0 MOIHOCTH KOIJIEKTOpA IPH YIPYIo-

BOAOHAMOPHOM pemuMe., -

Dusudeckan CYMHEOCT: H3IT0KEH-
~{ HOTO COCTOUT B TOM, 9TO C YBeJmde-
15 5 HHEM eMEKOCTH IYCTOT B HMOPOJic YBe-

“ NUIUBACTCA  OTHOCHTENBHOE CONepIa-

" A Hue B Hed Bognl (w). B medrenocHoit
V nopojge yBeIWdYeHHe W ITPOUCXOTHUT

/ BMeCTe ¢ YBelHN4eHNeM He(TeHACHIICH-
5 7 HOCTH W [0 TeX DO, mOKa ga30Bas mpo-
/ HUTAeMOCTh ee A1 HeTH PaBHA HYIIIO.
AHaJOTHIHO WBMEHHETCA MU COTepIKa-

0 5 W ¥ 20 Mm% Hue pacTBOPEHHEX CONell B WopOfe.
Puc. 77. 3aBUCEMOCTS MEKTY BIak- DE@JHIHHBl €MKOCTH IYCTOT ¥ IIPO-
HOCTBIO (w) M OTKPHTOH €MKOCTHI0 HHIIR@MOCTH, COOTBETCTBYIOMNE MaKCH-
OYCTOT MATPHNH (m) L0 KePHY, maNibLHOM BeJnIHHEe W, IS PasiUIHBIX
g%ﬁ%ﬁoﬂgugf& n;gg;’;fg:ﬁﬁ OTHOKEHM M PABTUTHHX YTACTHKOB

HEKOTODPHX MECTODOICHIEIH: OJHUX U TeX e OTIOKEeHMI Pa3IHUHbL
1 — Pewmmkoe, Boposemcxme omome- 1 COBIANAOT ¢ HAWCHHKIMH BEHIe TIO
ma, b= 021 ;l;((&wmzzm JJoxs. 89); ¢azopriM nponnmaemoctsM. TakuM 06-
domemasa, w = 0,32 -+ 0,75 m (c¥s.13); PA30OM, €CIH MMEETCA UHPOPMANMA IO
s —Tmfmgcfef,g;{?_ﬂg’fgf STIOWe”  RepHY, OTOOpPAHHOMY C OpHMeHeHmNeM

pacTBopa Ha He()TSHOH OCHOBE, pej-
CTaBJIAETCA BO3MOMKHOCTL OUDPEJENNTh IPAHNYHHIE BHATCHUSL €MEOCTU
OYCTOT M UPOHHIAEMOCTU KOLIEKTOPA, COfePsKAllero MOABIKHYIO HeTh.
npit yIpyroBOAOHATOPHOM pejKnMe, He Ipuferasg K M3ydeHHI0 $azo-
BLIX IIPOHUIAEMOCTEIH.

Ilo pesynpraram amanusa KepHa, 0TOGPAHHOTO Ha BOJE W pacTBope
Ha& BOJHOI OCHOBE, 3aBHCHMOCTH KO3((UINEHTA BIAIKHOCTH OT eMEOCTI
HyCTOT KOJLIEKTOPAa HOCUT JMHeHHbI Xxapaktep (puc. 77). Henpepris-
HO€ YBOJWYEHNE BIAKHOCTH ¢ YBeJNUeHNEM eMKOCTU IYCTOT B HAHHOM
cTydae MokeT OWTb 06YCTOBIEHO IPOMBIBKOII KepHa (IUIBTPATOM Iiu-
HHCTOTO PACTBOPA WIN HE3HAYUTEIbHON HedTeHACHIIeHHOCTHI0 KOJIEK-
Topa BCJEACTBUE OTCYTCTBMsA B HeM HPOMBILIEHHBIX CKOILIGHHA HedTH.
Hanpumep, xpusse 2 u 8 na puc. 77 MOCTPOEHE! LA BHCOKOTPOAYKTHB-
HBIX OTIOMeHUI JeBoHCKOro mecdanmka I TyliMasmacroro MeCTOPOK-~
AeHUA U MeKCONeBHX KapGoHaTHEIX mopoy OCTallkOBMICKOTO MECTOPOHK-
merug BCCP, a mpuBas I — mias Kap6OHATHEIX 1OPOJ, BOPOHEIKCKUX
OTJIOReHNE Peqnnroro MecTropomkiennsa, B MaTpHIe KOTODHX B paitore
pacmoioskeHYNA CKB. 89 IPOMLINIIEHHEX CKOTUIGHWT HedTH UpaRTH-
9eCKH He mMeerca. OTCYyTCTBHe MPHHINIIAXBHOTO Pa3Jindmg ¥ XapakK-
TEPHEIX 0COGeRHOCTell y OTIIX KPUBBHIX MCKIOYACT BO3MOKHOCTh HCIOMb-
30BaHHA UX I ONpefiellenlsi IPAHNYHBIX BeIWMYUH eMKOCTH TYCTOT
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7 IDPOHHIAEMOCTH KOJUIEKTOPA, UPH KOTOPHX (a3oBagd IPOHUILAEMOCTH
s BeTH mepecraeT OBTH paBHO# HYI0. CregoBaTelbHO, 3Ta BO3MOMK-
HOCTL OPUCYINA TOJLKO KPUBBIM w = f (m), HOCTPOEHHEIM TO pe3yiIbTa-
TaM aHAJIM3a KepHA, OTOGpPAHHOrO B ClIydYde HPUMEHEHWsi PacTBOpPa Ha
HeTaEON ocmoBe. MWcmoinpzoBamwe KepHA, OTOOPAHHOrO0 Ha BOTHOM
pacIBope, IJIA paccMaTPUBAEMOM 3/{eCh HeJH BO3ZMOMKHO IPH HPOMbIBKE
KepHa B Ipomecce 0r6opa (QUILTPATOM DPACTBOPA U HAIHIAM ITAHHBIX
0 MmHepaixmzamuum QuIABTPara, morpe0eHHOl Bombi M BOJNEL B KepHE.
CymecrsenHoe OTIMYNE MUHePATU3AIUA BOAH B KEePHE OT MUHEpa-
auzanuy morpeGeHHOR BOH M COBIAJEHUS ee uiIn OJH30CTH € MHHEDAa-
Jausanueit ¢GuabTpaTa PacTBOpPA CBHUETEJLCTBYET 0 HOXHON HPOMEIBKE
KepHa Quasrpatrom [105, 194]. CrnemoBaTelbHO, JUTOJOrWIECKHUe pas-
HOCTH ¢ MuHepaJimsalmedl BOJH, COBNAJAKMEeHR ¢ MHHepaldmsanmelh
¢uIBTPaTa pacrBopa, OPENCTABIAIOT B RAHHOM Ciaydae 3PQeKTHBHYIO
He()TeHACHIMEHAY0 MOMHOCTH. HauMeHbIIAA BeJHMYHHA 6MKOCTH IIOPOJ
U IPOHWIAEMOCTH 3THX JINWTOJOTHIECKHX PABHOCTeN ABJIAETCA HCKOMOH
rpaBule#, npu Koropoll (asoBad NIPOHHOAEMOCTH KOJJIEKTOpA JisA
He()TH B YCIOBHAX BOJOHANOPHOIO WIH YIPYTO-BOJOHATIOPHOTO PEKIMA
6onrme wyng. Halipenmas Taxkum myTteM sddextnsHaa HedTeHACHIIEH-
Hasg MOIIHOCTH, KAaK YMKe YIOMHHAJOCH BHIOIE, HE TOMKIECTBOHHA MO~
HOCTH KOJLIGKTOPA, ONNCHBAEMON IPOPIIAMA HPHTOKA NI OTTOMEHNI.
Ona 06p9m0 GoJbile MOCHEXHUX, TAK KaK HeIOJAHHA 0XBaT KOJIEeKTOpa
HO JIAHHBIM IPUTOKA i HOTIOMEHIA 00y CIOBIeH JOTOAHNTEILHO THLPO-
AUHAMATOCKHUM HECOBEPINIEHCTBOM CKBAJKHH BCJAGNCTBME 3arpssHeHHA
mpuszaboitHo#t 30mEl IacTa W Apyrux daxropos (cm. ri. VII).

PACYET IEOJOTUYECKIX U BATAHCOBBIX 3AIIACOB
HE®THN U TA3A OBBEMHBIM METOAOM

Qopmyna u HeobXofguMble JaHHEE IS MOACYETA B3aIacoB HedTH
¥ raza B 3aJeiKaX IPeJOIpeRedsaoTcs TAUOM KOJIJIEKTOpPA ¥ METORMKOH
OnpeAeNeHud er0 mapaMeTpoB. B IPHPONHBIX YCIOBHAX IYCTOTH IODPOJ,
mo cBoefl opMe MOTyT OHKTb OpefCTABIEHH OHOBPEMEHHO IOPaMu,
rasepaamu m Tpemumamu. [lostomMy B 06mem ciytae HedTeHOCHHIH HIH
TA30HOCHHIH KOJIEKTOPH MOKHO PAaccMAaTPUBAaTh KaK IOPHUCTO-KaBep-
HOBHO-TPEIIMHOBATEHI, a IOPUCTHH, HKABEPHO3HLIN M TPEIIWHOBATEIH
KOJNIEKTOPH KasKIblii B OTAEJBHOCTH — KaK ero vacTame ciaydam [88,
104, 118]. YuureiBag mpHU 9TOM BAJKHOCTH PasiebHOTO OIpeJelIeHHA
eMKOCTH IIYCTOT PasHOr0 BHUAA B CBJSH € TeM, 410 a0CONIOTHAA BeJIMYHHA
ux U HedreoTHada PAs3NMIHE, HePTAHON M rasoBHEe WIACTH B IIPHPOM-
HEIX YCHOBHUAX yHNo6HO paccMaTpuBATH COCTOAMMME W3 TPeIIWH W MaT-
PUIE, BKI0Yaromeil B cebs MOPH 1 KaBePHH Mian TOALKO mophl. Hanmi-
JIAPHO-CBA3AHHAA BOJA B TAKOM KOJLJIEKTODe, KaK Y:Ke OTMeIaloch
BHIIIE, COIEPAMTCS MPelMYIMecTBeHHO B mMopax, a B KABePHAX K TPEMIH-
HAX OTCYTCTBYET BCJeACTBHE MAJOCTH KaNMIJISPHHIX CHI.

B coorBerctBum ¢ 1M B 00meM Bupe GopMyJaa JiAg HoJcUeTa 3ama-
coB Hedprnm obnemumm meromom [105, 120, 135] umeer Bmp

N = S:p (1 —a) (1 —mgr) Myg+ (1 —mpr) Mg+ myg],  (348)
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rge N — reosormdecKkue wiy OaTaHCOBHE 3amacH, T, B 3aBUCHMOCTH
OT TOT0, O3HAUaeT AWM /. He(TeHACHMEHHEYH HIN 5(PeKTHBHYI TaCTh
HedTeHACHIEHHOM MOIMHOCTH TOPOX, M; S — OAOMAAh HePTeHOCHHIX
TOPOR, M?; p — MIOTHOCTH HeTH; b — 00BeMHEA Kos(PurmenT HedTH;
o — KO3(QUIMEHT BOJOHACHIMEHHOCTH LOP MATPHUUEL; Mgy, Moy B Moy —
COOTBETCTBEHHO KOI(QUIMEHTE NOMHOE TPEIWHOBATOCTH, OTKPLITOH
THOPHCTOCTH M OTKPHTOH KaBePHOZHOCTH.

Cuaraemste (1—a)(1—my)mey -+ (1—my,) mox B dopmyne (348)
npeacTaBIaoT 000f RodpPEITeBT HedTeHACHIIEHHOA MaTPUIH, a KO-
opPuIEeHT NIOIHOH TPEIUHOBATOCTH Miy, — OJHOBPEMEHHO KO3(hPu-
nyueHT He(TeHAcHMeHHOocTH Tpemma. IIpw sTom cmaraemoe (1—a)
(1—mpr)my,; ects KoaddnmuenT HedTeHACHIEHHOCTH LOP, & ClaraeMoe
(1—my)my, ~— Ko3PGUIIEHET HePTEeHACHIIEHHOCTH KABEPH.

IIpm xoaddnmuenTe BOZOHACHMEEHOCTH & = 1, T. @. HOPH MATPUIE
TOJIHOCTLI0 HACHINEHH BOAo#, cuaraemoe (1—a)(1—my)m,, obpa-
maeTcss B HYJb, X COJePKaHve HOPTH HJIW Tasa ONEHUBAGTCA TOIBKO
B KaBepHaX ¥ TpemuHax. Kean nmeerca morpedenHas Boja B KaBepHax,
BHpaskeHne (1-—mpy.)Mmy, ZOMKHO OHITH yMHEOMeHO HA (1—ay), THe ax —
BojoHACHMmeHHOCTh KaBepH. Hakomem, B caydae mo, = 0 U my, =
dopmyna (348) mepexopur B 00mensBecTHYI (GOpMYyAY 00BEMHOTO
MeTojla IOJICcYeTa 3amacoB HeYTH M rasa B HOPHCTHX IOPOAAX.

Wznosxenusit myTh pacuera He WCKAKNYAET BOZMOMKHOCTH OTHECEHUS
ob6seMa, saHATOro norpebenHoit BOMOM, KO BCeHl EMKOCTH OTKPHITHIX
OYCTOT MATPHIHL (Myyy), T. €. K OTKPHTON €MKOCTH IIOP M KaBeDH BMecTe:
(axn)'

Torpma, dopmyna (348) npmmer Bun:

= S22 [ — M) (4 — ) M+ e (349)

Ecin cofepskanme BOJE B KOJIEKTOPe ONEHMBAETCH MO KodhPHnuenty
BIQKHOCTH W, TO GopMyIy (349) MoKHO 3amucaTh B BUE

= ﬁ:—p [(mokn - w) (1 - mﬂT) + mnr] (350)
IR
N =32 ({1 — g — w) (L = Ms) + T, (351)

Ie Myg U My, —Roaq)(i)nmlemm DONHOM W H30JHPOBAHHON €MKOCTH
IyCTOT. ‘

‘@opmyns (348)—(301) pasamdanTcAa JAMINb BXOJANMME B HEX
KoapdruuerTaAMI.

OIPEJEJEHUE 3ATACOB HE®TH B OTKPBITON EMKOCTH
OYCTOT KABEPHO3HO-IIOPHCTO-TPENIAHOBATBIX MOPOJ
METOOM MATEPHAJIBHOI'O BAJIAHCA ITPU YIPYI'OM
U YOPYTOBOJOHAIIOPHOM PEKHMMAX

061em megTu N, (M%), M06EITO! M3 KaBEPHO3HO-IOPHCTO-TPEIIUHOBA~
THX IOPOJ IDH YOPYIOM peKuMe, OHpefielsaeTcsa YMeHBIIeHHeM 00beMa
TpellEH KOJIEKTOPA Ha BeamdmeEy AV, n 00beMa OTKPHTHX KaBepH H
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mOp MATPHIB KOJJIeKTopa Ha Benmamay AV, a TakKe yBeInIeHWEM
00b6M0B morpeGeHHON BOJH M HePTH COOTBETCTEGHHO HA BEINIHHEL
AV, m AV,. Ilosromy 00BeM HoGHTOH He(TH, HPHBEACHHEN K HaZajlb-
HEIM IJaCTOBHM yeaosmam N b, (rme b, — HaYaasHEH o00BeMHHT
K02QOuIMeHT HedTH), MOMHO HPEICTABHTH B CIEXYIOIEM BHUAE:

Nyby=AV o+ AV, + AV, + AV, (352)

Ilo merommueckuM 1 APYTEM cooGpasKeHUAM KOJLIEKTODP HedTH pac-’
CMATPHBALTCH COCTOAMMIM M3 TPEMIUH I MATPHITH, HMEIOMEeH MopH M Ka-
BEPHH,

IIpi maMeBeHIIn TaBIeHNA HAa BeANIUHY Ap ROdQPUIMEHT CIHMMaEMO-
CTH MaTPHOH f, ONPEeJNTCA OTHOIIEHHeM

ﬁ — AVoM ’
M VouAp

rae Vi — 00BeM MaTpPHIH KoJLIeKTopa, M°.

B coorBerctBum ¢ BHODAHHOW MOMENBI0 pEHICHHS 3a7a9In 00beM
MAaTPHIH KOIJIeKTopa V, pPaBeH ofBeMy KOJNIEKTODa He(TH 3a BHYETOM
obwveMa Tpemuu Vg

VoM = (1 - mon'r) VK’
TAe Mg,y — KodPOUIHUEHT HAYAIbHOH NOJHOH TPEIMHHOBATOCTH KOJI-~

aexropa; V., — o6beM KaBepH.
CnegoBaresnsno, Beiuauay AV, MOKHO NIpefCTaBATL B BUJE

AVou= 1 —mqn:) ViBu Ap. (353)
YMennnienne oGbeMa TPeIIWH ONPEleNNTCA N3 BHPAKEHHUA
AV,= mon'rVKﬁ'r Ap’ (354)

e B, — KoapPuIMEHT CHIMAeMOCTII TDENINH, CIOCOObl OompeneseHus
KOTOPOro uajoskeHs, B pabore [106].

VBemrgenne o6beMa morpefeHHOl BOXH B OTKPHTHX IYCTOTaX MaT-
punsl 0yaer paBHO

AV, =1 —mgy.) Vim o, Ap, (355)

THe Mgy — KO3QPHIHEAT OTKDHTOH eMKOCTH HYyCTOT MATPHIH; B, —
cpeiilas BeawdInHa KoaPQUIMEHTAa CKUMAEeMOCTH HOTpPe0eHHOE BOALI
B Lpefe’ax pacCMAarpuUBaeMOTO II3MeHEeHHs [aBleHnsd; o — Kodddu-
IIeHT BONOHACHIIEHHOCTH OTKPHITHIX ITYCTOT MAaTpPUILHL.

Yseauuenne 06beMa HeTH B OTKPHTHX MYCTOTaX MATPUUH U B Tpe-
mAHAX ONPeNellnTCA COOTBETCTBEHHO W3 BEIPAKEHUA

AV, =V B, Ap[(1— Meonz) (1 — Q) Mg+ Mg, (356)

rze B, — KOapPUIHEHT CHKIMAGMOCTH HeQTH. \
lloncrasiasa Bce mosydeHHBle 3Ha4eHHA B GopMyay (352), moaydum

Nnbo = VK Ap {(1‘ - mon'r) [ﬁB + mOMﬁH + mOMa (53 - 6!’1)] + mouT (61‘ + ﬁﬂ)}‘
: (357)
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CoOoTBeTCTBEHHO HAYAJbHEIE 3aMaCH! HelﬁTH B 3aJie{H MOHHO Ipen-
CTaBHUTh B BHIE

Nby =V, [(1 — Mopr) (1 — ) Moy~ Mgyl (358)

PemnB otHOCUTENBHO N BEIpaskeHus (358) m (357), maiimem

— Ny [(1—mong) (1 —0) Mou+Monr]
N = R T Trom) [Pt rouba-+ mont (Ba— B+ moms BT B] (000)

Jlas qucTo TPEeMIMHOBATOIO KOJJIEKTOPAa, T. €. mpm o = 1, gopmyna
{(359) mpumer Bup

— Nymont
N= Ap (Bu~+mouPs—monr Bu-+ momPs—Br—Pr)] (360)
KoagdpumuenTs CsHIMaeMOCTH B o, By M P, OHpefengioTcA 00ieH3BecT-
HHIMHA crocobaMu B Ja00opaTOPHBIX YCIOBUAX, & o6 U Mgy ~— 00 Pe3yib-
TaTaM aHajlm3a KepHa ¢ memoabsoBammeM I'K; m ., MomHO ompegennts
II0 KPHUBHIM BOCCTaHOBJIeHHsa napieEus [114].

IIpu yupyroBOogoOHAMODHOM peKuMe BHTeCHeHHe He(TH U3 3aJeIKi
OPONCXOEUT TAKIKe 38 CYeT HOCTYUNGHHUA BOXLL B 3aJeiKh H3 BaKOHTYD-
HOH o0JxacTu BCIeACTBHe HposBiIeHNs yupyrux cui. Hoamdecrso nedri,
JOOEITOM B Pe3yIbTaTe 3aKAYKM B IJIACT BOLHL, OIIPEIEINTCS BEIPAKEHTEM

a=Ws—W,) (1—B,ps),

rne W, — obbem BoOABI, 3arawaHHO# B maacr; W, — o0beM BowI,
JoOKITOR W3 IIacra; p, — IJIACTOBOE MABIEHHE B BOJOHOCHOH oGaacti
KOJAJIEKTOPA.

TaxuM o6pasoM, KOJMYeCTBO He(TH, BHTECHOHHON W3 mIacTa IpPII
YOpyroBogoHamopHoM pe;rnMe N,b,, Gymer oB6ycIoBIEHO OJHOBpEMEH-
HEIM JieficTBMeM DACCMOTPEHHEIX Brime ¢axTtopoB [113].




T'nasa IX
HE®TEOTIAYA KOJJEKTOPOB

JXBUSKEHME MEHUCKA JIBYX HECMEIMMNBAIOMAXCA JRUTKROCTEN
B KANINJAJIAPAX N MPOIECCHL B3AVMHOI'O BhITECHEHUA

JIBm:KeRne HeCMeITHBAIOMUXCA HIUIKOCTEH B IIacTe EMeeT CIOMKHBIE
xaparrep. VsydeHme mBiIenuil, CBA3aHHBIX ¢ HPOABIEHNEM KaOWIIAp-
HHX CHI, IPOWCXOJANIAX HEHOCPELCTBEHHO B HOPHCTOH cpeme, mpej-
craBiser Goxpmmue TpyAHOCTH, I[l09TOMY [AIa pPacCMOTPeHHMA TJAaBHHX
ocoberHOCTE MBUMKEHVA Hedecoo0pPasHO LPeJCTaBUTh HOPUCTYIO Ccpeny
HaGOPOM KANMIIAPOB ¥ HAYATh AHANM3 HA IpUMEDe eJUHNYIHOTO Ka-
mIIApa.

Bunonuennse . B. YomfopHOM FCCIENOBAHHA IO [BUKEHHIO B
Ramuliasgpe MEHHCKA JEHAKOCTH, 00pa30BAHHOIO HA TPAHHUIE C BO3ZY-
xoM, merT pag BegocratkoB [100] um mosToMy sTOT BODpOC HYHKHAeTCA
B 0oJlee IOJIHOM WCCIEJOBAHMII.

JBI;KeHHe OBYX HECMeNIMBAIOMUXCA JKHIKOCTENl B KammLiIspe pac-
CMOTPHM TIPH JIaMUHAPHOM pPEeKAME, HOCKOIBKY LPH 9TOM PeuMe B 0C-
HOBHOM [{BHIKYTCH JKVUIKOCTH B HeTAHBIX miaacrax. JIpmmenm, daro srugro-
CTH HeC}KMMAEMKI, ¥ OTEePH HANO0pa Ha IOBOPOTH CTPYEK o 06e CTOPOHE
MEHVCKA HACTONBKO MAJBl, 9T0 HMW MORHO npenebpeds.

KHar moxasanw mawmm HaOniofeHus, OPH MHTEPECYIMMUX HAC CKOPO-
CTAX OTKIOHEeHWE OT NAPALIeIbHO-CTPYHHOTO IBU/KEHUA IPOHCXONHT
TOJBKO BOAM3M MEHHCKA HA Y4aCTKe, PABHOM 10 [HimHe 3—o MM. Mes
B BUY HE3HAUNTEIBHOCTD JJIMHLL HTOT0 YIACTKA IO CPABHEHMIO ¢ o0mel
AINHON Kamuiiapa, MOKHO LOJarars, 9T0 MOTEePN HAIOpa, OPUXOAA-
HIMecsA HA J[0JI0 YKA3AHHHX OTKIOHEHMH MOTOKA OT IapaLIelbHO-CTPYH-
HOTO EBMIKEHNA, BEChMA MAJEH W HX MOKHO He Y4HNTHIBATH.

Britecmenne HecMaumBawomieil skuarocTn w3 Kanmmasapa. Ha pme. 78
CXeMaTHIHO IOKa3aH0 IIPOMEKYTOYHOE MOoJojeHne Menucka MN mpm
HOCIeZ0BATEIHHOM TEICHUN ABYX HECMEIIMBAIINNXCH KULKOCTEHA B Ka-
NILIApPe, KOTOPHIN MOKeT OHTH HAKIOHEH K TOPH30HTY IIOX YIIOM C.
Mugkoers / aywme cMadmBaeT CTeHKYM KaOMAAApa, N HOITOMY HMeeT
BOTHYTHH MeHHCK. BaszrocTu ;KugrocTel OpuMeM pasiIYHBIMH, U JIBH-
seHue nx 6ygeM paccMaTpmBaTh B HampaBliemwm oT 4 K B.

Hasienne B ceuennu MN obosmaaum depes p’. Ilo Mepe mponsuske-
HHA B Ramwuiape ujkoctn | U3MEHAETCA PACCTOAHNE MEHHCKA OT
TOUKK A, a B CBA3Y ¢ HTUM U BBUJY PA3HHX BA3KOCTeH 'RUAROCTeH m3Me-
HAETCA Il CKOPOCTh €ro MpOBIZKEHNsA. ITY CKOPOCTh (V) MOMKHO IIpef-
CTAaBUTH B CJIENYIOMIEM BHUJE:

dz’
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Pemas guddepennuansuoe ypasaesue [100], moxywans, 4ro cropocrn
JBIGKEHHsA MEHWCKA JABYX KHAKOCTEHl ABIAIOTCA QYHKIMEH BpeMmeni,
a pacxoj RHWAKOCTe#l ompejelsercsi KaKk LPOU3BeJigHNe CKOPOCTI Ha
ronepevnoe CedeHWEe Kamwiligpa.

Takum 06pasoM, 3aKOH ABUKEHHA [BYX HECMENINBAOMUXCA FKHIKO-
CTell B KAIMILTIPAX OTINYAETCH OT 3aKOHA ABHUKEHHA TOMOTCHHOM KIKO-
CTH, BO-TePBHX, HAIWYKEM H3CHTOYHOIO KAMWIIAPHOrO [ABJICHNSH,
a BO-BTOPHIX, TeM, UTO ABU;KEHNE ABYX HeCMeNIUBAOMUXCH JHHAKOCTeH
BCIE[CTBHe Pasindusa WX BASKOCTed HEepaBHOMepHOe.

’
I
x' & / M H
p
1 N
(N ~N oS 7
Plo1 S 2 A P2 ‘ P
Al d -
o N 8 8 N ' A
L e L
Puc. 78. Cxema ABH;KEHUS MEHHCKA Puc. 79. CxemMa [BWIKEHUA Me-
OpE BHTECHCHAM RUAKOCTH, He HONCKA IPH BHTECHEHWA KHA-
cMaYABAIOMEH KANAIIAD, CMAYEBA- KOCTH, CMAYHBAOIel KanmiaAp,
omed JKAJKOCTHIO HECMa4YHBAIOHICH RUIKOCTHIO

MakcuManpHas CKOPOCTH MABIKEHIs MEHNCKA IPH w1 < p s OyAeT
mpu &’ = L (cM. pue. 78), T. e.

r2 (py— pa+ px— Lpy sin @)

Umax = 8}{1[4 ’ (362)
a nmpu z' = 0 ona Oyjer uMeTh MEHUMAJBHOE 3HAYCHIE
r2 (p, — —Lpssina .
VUpin = 1 Pz-;ﬁ»z P2 ) . (363)

B cayuae p; >y, MAaKCHMAIbHOS 3HATEHHE CKOPOCTL U OYAer umersb
npu ' = (0, a MuruMaabpHoe upu ' = L.

B npuBepmenHbXx opMyiaxX r — PagMyC KaOWIIADPa, CM; Pi, Pg —
IaBAGHNA HAa KOHIOAX KAIWIIADA; py — M30HTOTHOE KaNWIIAPHOE
faBleHMe; L — [UIMHA KamWiIisApa; o — Yrold HakIoOHA Kamwiiapa
K TOPH3OHTY; 1, P — IIOTHOCTH KuAKOCTeH 1 M 2; iy, p o — abcomior-
HEE BA3KOCTH Mmunkocreir I m 2.

BriTecuénne cMaumpaiomeil skmakocrH u3 Kammurapa. Paccmorpmm
caydail, KOTHA JKEUAKOCTH 2 JNydIle CMAUMBAeT CTOHKA KAOWLIADPA II
MEHICK OKashlBAeTCA BHOYKIKM OTHOCHTEIbHO Rumroct:m I (puc. 79).
JIBusKenne MEHACKA MPOMCXORUT IO HANPABAHIIO OT ToUKH A K Touxe B,
Tak Kaxk JRUAKOCTs £ CMAYMBAET KAIWLIAD Jydmie, 9eM KHAKOCTL [,
TO B 9TOM CIydYae IIPH ABIGKEHMH JRUXKOCTH / Ha CTeHKAX KAOWAIAPA
0yzer ocTaBaThCa IJIEHKA JRAJKOCTH. :

Jonycrum, 910 JRUEKOCTH, o6pasyolmasd YKa3aHHY0 MIEHKY, B mpo-
Hecce paccMaTPHBAeMOTO MBIKEHUs KHAKOCTel# mHemomsuskma. Torma
HBIKEHNE STUX KUAKOCTel B KAUWIIApe CIEAYeT PACCMATPUBATH TONBKO
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qepes CeYCHUIe €TI0 paﬂHYCOM 'y, IoJjiarag upu 3TOM, 9TO CKOJBXKECHUE
mugKocTy 1 mo nienpKe mumroctm 2 orcyrereyer [116].

CoriacHo M3II0KOAHOMY YCIOBHUIO 3871a9H, [BU;KeHNe ;KuKocTe 1 u 2
OyrmeT IPORCXOQUTH 3a CIeT Hepelaja AaBiIeHHA Ap = (D1 — p, — Px)»
7. ¢. H30HTOYHOE KAIMAIAPHOE IaBIeHNe, TefiCTBYIONIee 10 HAMPABIEHHTIO,
IHPOTHBOIONOKHOMY JBHREHHIO ;KHAKOCTeHl, OyJeT MeHbIIe pi — Po.

PemenneM cooTBeTCTBYIOIINX ypaBHeHHH HalineM (QYyHKOHOHAILHYIO
3aBHCHMMOCTh MEKINY PACCTOSHUEM Xy, IPOHNEHHEM MEHHCROM OT HAYAJA
Kamuiiasgpa, n BpemeneM £, OUeBHAHO, 9T0 CKOPOCTH IBHKEHUA MEHMCKA
U PacXOfH JRUAKOCTEH HPH ABUWIKEHHM RHUJKOCTH B INIEHKe, Ipumiera-
OmeH K CTeHKAM Kanwiifapa, mo 3TuM gopMmylaaM OVAYT 3aHMMKCHHEE,
U PasHHUIA MEKAY HUMK I NeHCTBUTEIFHEME TaHEHMY GyIeT TeM Gobiie,
geM GoJIbIIe HaYaJAbHAA TONIMUHA IIEHKH.

Jlaa ompemeseHms TONHIMHGI INIEHKH, o0pasyiomeiics Ha CTeHKAX
IOp B eCTeCTBeHHHX HePTAHHX IJIAcTax, HAMU OHJIH IIPOBEJCHEHl CIe-
OUaIBHEE MCCIENOBAHUS C HKEPHAME PAa3INIHBX MECTOPOIKACHUI.
B »THx mcclIemoBaHMAX U3BICUEHHNN U3 CKBAMKUH KEPH, COflepKamimii
norpebeHHY BOJAY M He(Th, IPOMYBAJIE a30TOM 0 IOCTOSHHOHN sdder-
TUBHOH HPOHHOAEMOCTH, IOCTe Wero ONpeNe sl ero IUHAMAYeCKYIO
DOPUCTOCTD, JarTeM KepH SKCTPATHPOBAIN ¥ OUPeledsaiin abcoNHTHEe
3HA9eHNsI MOPUCTOCTH M NPOHHIAEMOCTH.

Ha ocHoBammu mMewommuxcs JanHEX 0 NMHAMUYECKOHR m abcoXOTHOMR
DOPUCTOCTH YCTAHOBIEHO, UTO TOJMUHA MIIEHKY 3aBUCHT OT PasMepa 0P
nxacTa W B HameM ciaydae cocrasisger mnpumepHo 0,1 pagmyca mop.
TlockoNBRY cpemauii pajuyc mOp B HMCCIENOBAHHHX KepHax Koaebaircs
oT 2 Zo 8 MEM, TOJIMAHA OICHKH HA MOBEPXHOCTH IECIMHOK COCTABIANA
or 0,2 g0 0,8 MEM. 3T Pe3YIBTATH COTIACYIOTCH C PE3YIAbTATAMH ADPY-
rux wuccaepmosareneir [58, 60].

OcuoBriBasice Ha wucclefoanuax B. B. Jleparwma m M. M. Camu-
rupa [60], B. B. Jeparnra u M. M. Kycaxosa [59], moskm0 cumrars,
970 JBYXCIOHHAA ILIEHKa BOIH ¥ HeTH Ha IOBEPXHOCTH YACTHIL IIACTA
UpH YCTAHOBICHHOH HaMM TONIIMHE [OJKHA obaamaTs aHOMAaJbHBIMA
CBOMCTBAME, T. €. UMEThb HECKOJHKO IOBHUICHHYIO BA3KOCTH o cpaBHe-
HHI0 C BASKOCTBI) OCHOBHOM MACCH KHIKOCTH.

Pemenwe ypaBHeRumil JBHKEHAA HECMEINUBAOIIIXCH KUIKOCTER
[100] morasmBaer, 9T0 ¢ yBeAMUEHHEM BH3KOCTH U TOJINUHH IOTPAHHI-
HOMl TIJEeHKH M C YBeJWIeHHeM 3HAYEHHA M3OHTOYHOTO KAHWLIAPHOTO
FABIGHWA N0 OTHOWICHWIO K Hepenajy [aBjieHHs NPOXCIIKHTENHHOCTH
OpPOJBHKEHNA TPAHMIEL PAa3lesIa ;KRUTKOCTOH B KAaOMLIAPAX BO3PACTaeT,
a CIelOBATENBHO, CPONHAA CKOPOCTh NX [BH;KeHHUs YMeHBHIAeTCH.
OnHAKO 3TO BIMANFE IPAKTHIECKH BeChbMa Malo, 0cO0eHHO [ia Kanuils-
poB Ooxpmoro pasmepa. 3aMeTHOe BIHAHHE HA CKOPOCTH JBHIKEHUA
JRUNKOCTe!l BCIOACTBWMG AHOMAJLHHX CBOMCTE UOrPAHWYHOH ILIEHKH
Habalo/aeTcsa B KammiAdsApax pasMepoM Membme | MKM.

Hax yxe ormevamocs mamm pamee [149], ocmoBHas Macca HpOMBIII-
JeHHOH HeTH MOCTYyHAeT M3 IJIAcTa B CKBAKHMHEL II0 HOPaM AHaMeTPOM
6oxpme 1 MrM. CregopaTennHo, BANAHNS MOTPAHUIHON IIEHKH HA [BU-
JKeHTe BOROHEPTAHOr0 KOHTAKTA B He(TIHOM IIACTe HPAKTHIECKOTO
3HQUEHUSA HE WMEeT WM ero MOJKHO He YIHNTHBATH.
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VCTaHOBIEHHEE TEOPETHYECKNe BHBOAH IONTBEDEIEHH DJKCIePUMEH-
TanbHEME uccaemosamuamu [100].

BoiTecHenHe HeCMEINIHBAIIAXCA KUJKOCTEH M3 NHIAMH{PUIECKUX
Tpybox m Hedreorqaua. Hospdunment nedreorsaum ngacrTa — omHA'
W3 BaJKHBIX Xapaxrepuctmk paspaborru sanesu. Ilox rosddummenTom
HepTEOTHAUM TOHMMAIOT OTHONEHHE oGbeMa W3BJIeUeHHOH HefTH K ee
00beMy, TepPBOHAYAJBLHO COMEP/KAMEeMycsi B NIacTe B eCTeCTBEHHEIX
YCIAOBUAX.

Britecnenne He(Tu u3 3ajie:Redl BOJOH NPOMCXOAWT, KAK H3BECTHO,
B 1Ba mepuofa: GesBoxamit u Bogusll. Ompesenenue HeTeOTAATA TOPO
B 9TH DEPUOME BeChMa BAyKHO [ PALIHOHANBHOR paspaboTKM HOPTAHBIX
' MecTOpOKieHuit. B cBs3u ¢ oTUM

yoIM HeoOXOMIMO BHIACHUTH, KaK MO-
<3 zZB| T I'yT BIUATH Ha Hoag)éménem He(b:
TEOTHAYN B BOMHHIN # 6e3BOHEIN

7 2 y
s _E.d%_, . Megms  y 1% nepuoms! BeTecHeHus HedTH W3
£, [ nopucToif cpeansl Iepemap JaBJe-
7 4 |m HUg, COOTHONMEHWe Ba3KocTel
——t . He()TH ¥ BOJEI, DPasMep HOPOBHIX

KaHAJIO0B, MUKpPOHEOJHO POTHOCTE

Puc. 80. Cxema purecmenns mefiTa BOXOE  yopumeroit cpegs u T. A. Kpowme

H3 RammiIApa TOr0, HATEPECeH BOIPOC 0 HPOXOI-

JRUTENHLHOCTH BHTECHEHHA HePTH

B DaalMIHbIe MEPHOAE M KOJIMYECTBE BOJIBI, HEOGXOMUMOM HJid M3BIIe-
"eHHA MPOMBIMUJIGHHHX 3aTACOB.

Beecroponnee TeopeTudeckoe OCBelIeHWE 3aTPATMBAEMOr0 BOIPOGCA
TIPeJCTABIAET 3HAYUTEABHYIO CIOMHOCTD, MOITOMY BHadYale ero cilexyer
pPaccMoOTpeTh LPUMEHWTeNLHO K WASAIBHOMY TIDYHTY M OT[ENbHEM
RammuIapaM. B aToM ciydae mop «EedTeoTnadei» IOHUMAETCSA OTHOIIEHNE
.06beMa BHTECHEHHA HeTH K ee NePBOHATAILHOMY 00BeMy.

Bartecmenne HepTH B 6Ge3BOLZHHH mepmon
PaccMoTpEM BOIPOCH, CBA3AHHEE C OIpeleleHHeM KOJIMIeCTBA BHITEC-
HAGMON HAUAKOCTH K MOMEHTY HOCTH/KOHMS MEHNCKOM BEIX0J1a KaOWLIADA.

IIpeamoinoxuM, 9TO0 ¥3 IUIHHAPAIECKOTO TOPU3OHTAIBHOTO KaMMI-
IApa BHTeCHAETCA HeQThb BOXOR mpHd mepemase AaBlenan Ap = p1 — p»
(puc. 80), mpmieM Ap 3HATUTENHHO UPEBHINAET BEIHINHY RANHILIAD-
WOTO JABJEHHA, 00YCAOBIGHHOTO0 KPHBH3HON MEHHCKA.

TIpr M3ITOEHHBIX YCIOBHAX CKOPOCTH IepPeMemeHns BOXOHePTAHOro
KOHTAKTa B PA3IMYHEIX €ro TOYKAX, COrIacHO NapalonnIecKoMy 3aKOHY
.Crokca W pesyibTaraM weciefgoBammii, wamomenmmm pamee [100],
-ompegmenurcs Gopmyoi

____Ap(a?—r2)
T A e =)

THe Ap — mepenay [ABIEHHUA; @ — DALAYC KAMMIIAPA; I — PACCTOAHNE
HpPOU3BOJABHO B3ATOM TOUKHM BOZOHePTAHOTO KOHTAKTA OT OCH Kammi-
JAPA; g Wy — a0CONMOTHEIEe BASKOCTY BOAH U HedTH; & — paccToAHHe
‘paccMaTpmBaeMoil TOYKM BOOHe(TAHOTO KOHTAKTIA OT Hawajga KANMAI-
agpa; | — paupa Kaowiagpa.
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Hpu r = 0 ckopocrs NBMKEHHS BOKOHEPTAHOTO KOHTAKTA oyner
MAKCHMATbHOU M coriacHo Gopmyre (364) ompemesrurcs BrpasKeHMeM

.Apa2
R e T T (365)
3neck 1’ B3AT mOTOMY, uTO mpm r = 0, Kak 3TO HETPYAHO BHUOETH
u3 puc. 80, x = 2°. Vs popmyan (364) cuegyer, 9T0 KAk 6K MH Hm YEe-
IH9UBANM Oepenay AaBleHHsa Ap, CHOPOCTh NBIIKOHUS JOGOH TOUKEH
BOJIOHOTAHOrO0 KOHTAKTAa OYNOT MBMEHATHCA IPONOPIMOHAIBHO W3Me-
HeHUIo 5Toro0 AaBidenud. [Ipu sToM BogoreTAROA KOHTAKT ¢ YBeInTeHTOM
Ap Gynmer BHTAruBaTLCH 63 MBMEHEHUA THIMIHON (POPMHL caMo#l KpHBOIE
pacnpesiefleHHsi CROPOCTEH 10 cedeHNIO
Kammijiapa OpPH TAHHOM COOTHONIEHII Ps
BABKOCTEM HEPTH ¥ BOJHL.

s onpemerenus wosppunuenra 4
«aedTeoTaUNy WHEaNbHOTO TPYHTA B 0z
GesBoumblii mepwoyn pemeHNe 3ajadm
BOJHO OHITD CBeJIEHO K ONpejleitenio 05 26 2 16 20 Zhmlp,
o0beMa FKUIKOCTeHl B KalMIIgpe B MO- v
MOHT NOCTW/KEHUS MEHHCKOM KOHIA Ka~ Pwue. 81. I'pajux saBucEMOCTE KO5(H-
nuinisgpa. KcrecTBeEHO, UTO CooTHO- (AnmenTa BHITECHeEHA B Ge3BOA-
meHne 00HeMOB BHTECHSEMON W BHITec- DAHM LEPHOJ OT COOTHOMECHHMA B3-

. . KOcTeil BORH B HediTE
HALIMEA JKUIKOCTel B KaNWIIApE K
9TOMY MOMEHTY Oymer ompemexaThes
TPOCTPAHCTBEHHOH QopMol BOTOHEPTAHOTO KOHTAKTA.

O6mem BOAB B KANWIIApe IPH AOCTHKEHUH BOJOHE(DTAHEM KOHTAK-
TOM KOBIla KamWIIspa MOMKHO ompefeants [116] mo dopmyie

2l 2 Bx
o=l 5 — e ) (366)

B cayuae, ecinm p 5% p,, DpocTpamcTeednas ¢opMa TOTOKA BOJEL
B KaOWLIApe 3aHNMaeT MPOMEKYTOUHOe LOJOJKeHUe MY mapalosio-
UJOM BpPAMEHUA X KOHycoM. Ilpm p, = p, oma mpumoGperaer ¢opmy
napaboiouya BpamMeHusd, KAK 9T0 U CIefyeT u3 napaGoirIecKoro 3aK0HA
Croxca. ,

Urobsr ompemenntd KoapPUILIEHT «HeTeOTHAYMY A KAIMWIJIAPA
B GeaBOOHEIA IIePHON, HEOGX0ANMO IPABYIO IACTH PABEHCTBA (366) mnome-
auTh Ha 00BeM Kammiiapa mel, Toraa KodadQHIueHT «HePTeOTHALM»
Kanwiigpa WIN ARealbHOr0 IPYHTa B Ge3BOXHEIN mepmop fg ompeje-
JINTCA W3 BHPAMKEHUA

B2 T (367)

oa(ie)

Taxnm obpasom, ns gopmyust (367) Bugmo, uro KospduIHEnT «aedre-
OT/IaIM» MUAVHAPUIECKOro Kanwniapa B Ge3BORHSIN mEpPuUol, a ClemoBa-
TeJBHO, H <«HePTEOTHAaYa» UAeANLHOIO TPYHTA He 3aBHCAT OT BEIHYUH
nepenaja maBlieHVs, NOMEPEYHOT0 CeYeHMsI KANIIIAPA W CKOPOCTH JBH-
FHEHUs JRUJKOCTOH, eClu Tepenaj HAaBIEHNA 3HAYATENHLHO NPEBHIIAET
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KanmwliApHOe JaBjeHue MeHucka. W3 seipamenua (367) BumrO, 9TO
XopppunuenT «HedTeoTHATNY MAEAILHOrO TPYHTA B GesBOSHLIE mepuof
3aBHCHT TOJBKO OT COOTHOIIEHHS BA3KOCTEH BOAH 1 HedTH.

Brreraromue m3 ¢gopmynst (367) BEBOZM uMEIOT BechMa BajKHOE
IPaKTHYeCKoe 3HAUeHNe, TAK KAK B IPWHIHIe OHM B PABHOH Mepe OTHO-
CcATCA M K PeallbHOR mMOpUCTOd cpeae.

Ha puc. 81 npusogurcs xpuBas saBucuMocTi Bg = f (Ws/puu)s WOCT-
poenHasg mo gopmyne (367). s pucynka sugHo, 9T0 IPH CAMOM IIHPOKOM
M3MeHEeHHH COOTHOIIEHUs BA3KOCTeH BONMH u Hedru Kosddunuenr «Hedre-
-OTHa9M» MAeaJLHOTO IPyHTA B (e3BOJHHH IepHoj Te0PeTHYeCKH KoJeb-
aerca ot 0,33 po 0,666. ITpuMeAUTENLHO K PeATBHEM BA3KOCTAM HeQTH
W BOABL, T. €. OPU p, << @y, 9TOT Koaddumumenr mamemserca or 0,33
1o 0,5. Ilpu cooTHOmenun BaskocTel BoAbl W HedTH, He HPEBHIIAIIEM
0,02, «HedTeoTHATAY HAEATBHOTO IPYHTA B (E3BOLHEIN HMepuUOX OPAKTH-
9eCKH HE M3MEHAETCH.

IJTH BEIBOAHI, KaK OTMEYAJOCh BHIIE, COPABEHAMBH, eCJIH Iepemaf
JaBIeHHA 3HAYATESHHO OPEBHINAET KANWLIAPHOE NABJIeHNE MEHUCKA.
B panmOM ciygae mmeeTca B BUAY TaKOd mepemay AaBIeHWA, HPH KOTO-
poM dopMa MeHHMCKA coBmajgajga O ¢ mpocTpaHCTBeHHOR (QopMoi pac-
IpejelleHUA CKOPOCTeH ABWKEHUA RUIKOCTell M0 momepeyHoOMY CEeYeHHIO
wamuuigpa. llpum mepemagax pgaBienms, OGIM3KEX K KaOWIIADHOMY
JaBJIeHNI0, HPOCTPAaHCTBeHHAA (OPMA paCIpEIeIeHNA CKOPOCTEH COOT-
BeTcTBYeT (opMe MeHHCKA, KoTopag Oamska K cdepuwweckoi. B cBas:
€ 3TUM IPH HePeNajax AaBleHud, ONU3KUX K KaNMIJIADHOMY JaBISHHIO,
<«He(TeOTHATA» MAPATHHOTO TPYHTA JOJIKHA IPEBHOIATL 3HAUYCHNA «Hed-
‘TEOTIa%m», IOJyYeHHEH® TEOPeTHIECKAM IyTeM. llociepHme ABIAIOTCA
HIGKHAM IpefieioM «He(Te0TAaYny HIeaThHOr0 I'PYHTA IPX BETECHEHHH
"HepTE BOHOM.

B coorBerctBEu ¢ m3moykeHHEM «HedTEOTHATA» WAEANHHOTO IPYHTA
B 0e3BOJHEIA IepHoy, AO/KHA GHTL BHIIe HPY HOPIIHEBOM IBILKEHHH,
qeM OpH CTPYHHOM. ITO MOKeT OHITH HPH TYPOYISHTHOM perRuaMe ABUEE-
HUA KETKOCTeH B HAEANBLHOM TPYHTE W IPH HAJMIAHE B HEM HEKOTOPOTO
KOJHMYECTBA OKKIONUPoBaHHOro rasa. OfHaKo 9TO edie He 03HATAeT, 4TO
AJiA BHTECHeHHSI He(TH BOXOH medecoo0pasHO CO3[aBaTh XeOpPecCHi,
6nm3Kme K KAOWIISAPHOMY AaBJIEHUIO, MM, HAoGOpOT, 09eHb BHCOKHE,
IPHU KOTOPHX BO3MOKHO HOPIIHEBOE ABUIKEHNE, HO BO3MOJKHO IIOsBIEHNE
‘B HOPHUCTOH Cpefie OKKIIOXUPOBAHHOTO Trasa. Jlexo 8 ToM, 9TO Iesiecood-
Pa3H0CTh CO3JAHUA YKA3AHHHX YCIOBUI Onpe[esIAeTcsa Ho TOIBKO Hedre-
-oTHaded MOPHCTOR Cpejsl B Ge3BOKHKIA IePUOK, HO ¥ JPYTHMH (PAKTOPAMH,

BrnTecHeEme He(TH U3 HMJEealTbHOro IPYHTA
B BOAHHHA mepunop Hodpdunuenr «medreornadm» mpeddbHOH
DOPHCTOR cpepsl B oriamume oT Koaddumuenta HedTeoTHadn pPealbHOR
TOPOABL MOJKET HOCTUraTh eJUHUNH, €CId BOXA IO CPABHEHMIO ¢ HedTHIO
-obnamaer HaWIaydime# w3GWpaTeSbHOH CMAaYMBAIOMEH CIOCOOHOCTHIO
[129]. Bcemepcreue Toro, 9ro pealbHEIE TOPOAE MEKPOHEOIHOPOIHH,
“T. €. CONEDP/KAT IOPOBEE KaHAILL ¢ PA3HHEM LONEPEYHHIM CedeHUeM,
JBIREHTe B HUX IPOMCXONNT ¢ PasHoil crkopoctsio. IlocilesHee HPHBO-
AUT K MEKPOOOXOHaM W, KaK CIECTBHME 2TOTO, K OKPY/HEHHI0 MUKpoIe-
IukoB HepTH BOJOH, IOCKOABKY B pPeaNbHHX IOPOJAX, B OTJIMINE OT
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ANeaNBHOTO TPYHTA, HOPOBHE KAHAIH PA3HOTO CEUCHHA COOOMANTCA
Mmexay coboil. Ilooromy usmaraeMie HIUKe COOOpasReHHMA O IPOFOIKW-
TEJIBHOCTH BEITECHEHAA OCTaTOYHOM HeTH M3 WAEaJLHOT0 IPDYHTA B BOK-
HBI# HepHOJ MOTYT OHTH PACHDPOCTPAHEHH HA PEAJbHBIE MOPOLH TOJLKO
IJIs OLpPeJeeHHKX YCJIOBHUI,
IIpomommurensrocTs GeaBogmorp mepuopa (7') [133] ompemensmercsa
gopmymnoii
T = 212 (py - e)

a2 AP " ‘ (368)

M3 proit QopMylIs BHAHO, UTO HPOJOJKHTENBHOCTH O0€3BOJHOTO
IePHOAA BHTECHeHNs He(TH M3 Kauwiiapa M HOealbHOTO TPYHTA 3aBH-
CHT OT Hepenajia faBAeHus, BAZKOCTH He(TH 1 BOAH U IIOMaNy Doneped-
HOTO CeUeHUs MOPOBHX KaHAJOB.

B coorserctsun ¢ ¢opmynoir (368) mpomoIKNTENBHOCTH IepeMele-
fins MI000M TOYKY pasmella ABYX JKUAKOCTH [0 KOHNA KaNMJUIApPA Ompe-
HeIATCA W3 BHPAKCHHSA

2]2
T1=U(L;;"—_+r—*;;l. (369)

rae T'1 — OPOJOMAKATEIBHOCTE BHTeCHeHHsS HePTH W3 WIeadpHOTO
rpyHTa. .
ITogenne (369) Ha (368), moxyuum
T 1 : .
re

Us sTOTO BHpaKeHMA HETPYQHO BHAETH, YTO NPOLOJIKHTEALHOCTH
BHTECHEHNA He(TH U3 UAeaIbHOTO IPYHTA, IO CPABHEHUIO ¢ IIPOOIIKI-
TeILHOCTHI0 €€ BHTeCHeHWA B 0e3BONHHIA mepuoj, OPW NPOYNX PABHHIX
YCIOBUAX, 3aBUCAT OT CooTHOmeHuA r¥/a%. Jlemo B ToM, 4T0 B BORHHI
mepuoy BOJA B KaOWLIAPEe 3aHWMAET 00BeM IPOMEKYTOYHOH KOHQHUTY-
pamu; MeRIY YCeUeHHHM napaGoioWgoM BpalleHHsa M YCCYCHHHM KO-
HYCOM.

O6Bem BomH B BOAHE nepuoyx BHTecHenus [133] mommo onpenenurs
no ¢opmyie

na2l T T
Vo= |3 - (=) T
T, {1— )
251

a xooppumment «HedTEOTHAUM» MAEANBLHOTO IPYHTA IC MCTeYeHHUH Bpe-
MeEn 711 W3 BHpajkeRHmA

ﬁ=—,§— 3——J————TL . (372)
T1(1+ﬂ) 1
22t
Ha pwuc. 82 BupHO, 9T0 IPOJOIKATEIHFHOCTh BHITECHOHHUA HedTH U3
WIeaJbHOTO IPYHTA BOJOH BHAYaJe OKashBaeT OONbIIOe BANAHHE HA
Ko3pPumueHT «HedTEOTHAYNY, & 3aTeM ero BJHgHHE YMEHLIIAETCHA.

Has pocramenns roddpdunuenTa «HedTeOTAAIN» MAEANLHOIO I'PYHTA
oxoxo 85—90% NpPOmOMKUTEIBHOCTs BOFHOIO IepHOfa AOJKHA OHTb
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paBHA TPHOIMBUTEILHO LATHKPATHON MPONOKUTENBHOCTH Ge3BOTHOTO
mepuofa. JTO 03HAYAET, UTO eClAU (e3BOMHEIA MepUO BHTECHOHUS COCTa-
BWJI, HAOPUMED, IATH JI6T, T0 ALA NOJYIeHNS YKA3AHHOTO KOodhrmueHTa
«HeTEOTIATNY UAeAIHHOT0 I'PYHTA BOJHHIN HEPHOJ JOJIKEH COCTABIATH
25 mer. Iaa mocrmskenus KospdummenTa <iedreoriaum» oxomo 97%,

= 4 Tale [

\ 1 L e
- - /
//’D//”H‘aw Pl ]
auH : 04
Sl 00
{
0 4« & 12 %5 I 0 20 w0 60 85/(Q0)%

Pmc. 82. 3asucnamocts B = f (T/T) mia Pmc. 83. 3aBucEMOCTE KO>mimenTa
COOTHOIIEHHAS BABKOCTEH Up/My=0,00 + 1  BETeCHEHHS W COMEP:HKAHASA BOAH B J0-
GEIBAEMORl JKHAKOCTH NIPHE COOTHOILE-

HEH BA3KOCTEH pp/py = 0,05 + 1

T. €. YBeIWYeHHs €ro BCeTo JAHIIb Ha 7%, Ipn OPHHEATOH OPOmOIKH-
TEJILHOCTH 0e3BOJHOr0 Heprofa BOAHHI Hepwuoj [JOMKEH COCTABIATH
100 ner (B dersipe pasa Goxpmie, YeM A LOJYYeHUS KO3PPUmmeHTa
«medpreornagmy 85—90%).

Hamee uz puc. 82 BujiHO, 9TO COOTHOIIERVE BA3KOCTeH HOPTH M BOALL
B DTOM CIydYae He OKA3HBAaeT CYIeCTBeHHOIO BIUAHNA Ha KOI(YOUIHEHT
«medreoTnaumy npu sagasmom coorHomernun I’y : T, ocoGeHHO B KOHEU-
HEIe IePUOEl BHTEeCHeHNA HedTH BOJOH. ITO 03HATAET, YTO COOTHOMIGHNE

@/(@*s),% p
80 s
/=005 08 SN
60 — > g 65) or| 005
w0 b/ fin* ol P8
20
0 4 8 2 5 /T 0 S 0 5 20 Vi

Pmc. 84. 3asmcmmocTs copep:xamMA  Pme. 85. 3apucmmocts Koadifimmmenta
BOTE B [00HBAEGMOMN KHAKOCTE OT ¢O-  «HehTEOTHATM» [ OT KONATECTBA BaKAdaH-
OTHOIIEHWsS CYMMapHOTO BDEMEHM BH-  HOH BOIEL Vaax (B 00BeMax HOp) mis pas-
TecHeHHs HehTH K 0esBOgHOMY we- ETEUHEX SHAYCHAH [tn/Uy

puony

BABKOCTEH HedTH m BOAH ORA3KBAeT Ha KoapPumument «HedTeoTIATIY
WleaJbHOIO I'DYHT& B BOXHHIN IEDPHON TAKOE ;K BAWAHHNE, KAK 1 B Oea-
BOIHEIHE mepuoj,.

Ha ocmoBamun pacderos [133] mo gopmyrnam, Bmpamanmum QyHK-
nuonaisabie saBucumoctn B = f (Q/(Qn +Qs) u Qu/Qy -0, =
= f(T1/T1), tme Qp — cymmapHumii paebur Bonu; Q, — CyMMapHEIT
nebut HedTH, MOCTPOCHH IPadUKU ANsI PA3NNIHHX COOTHOHICHHH BA3KO-
creit Bomul u medru (pue. 83, 84).
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W3z sTux rpaguKoB BUAHO, 9TO MOCIE OKOHUAHWA 03BOTHOI0 OepPHo/a
BHTeCHEHUA HedTH 13 MAeaJbHOT0 IPYHTA HACTYHAeT HPOrPECCHPYIOmee
o6Bogrenne BHXomamedl cTpym. OcoGEHHO OHO BEJHMKO IPU BHICOKOM
BasKocTn HedTu. Horma mpoHOMHTENHHOCTh BOJHOTO IEPHOA NOCTH-
Taer IPOJO/KHUTEIHHOCTH Oe3BOAHOTO IHEPHOgA BHTecHeHHs HedTH,
coflepsKanye BOMH B BEIXo#ameit crpye cocraBiser 80—95%. Ilpu coor-
HomeHmn Ba3KocTe# p./py = 0,05 obBomHemHOCTH CIPyH ¢ caMoro
HavaJa BOXHOIO mepPHoIa nocmraefr 70% . Ecnn xomeunyio «aedreoTmaTy»
yAeaJpHOTO TPYHTA LIpHHATH paBHOH 75%, Te ma pume. 83 merpymmo
BUJIETH, 9T0 IPH p,/py = 0,05 B BopHHIl mepuos, MOKeT GHITH BHTECHEHO
Jo 40% s3amacos.

Kospdumuent «medreoTgauuy HaealbHOro TPYHTA 3aBHCHT U OT KOJIH-~
YecTBA 3aKAUAHHOW B Hero BOABL V.. (pHc. 85). Ha pucymke Bupgso,
UTO IS JOCTHReHUA ONHOH W TOH e BeIHIWHH Kod(PuIruenta «Hedre-
OTa9uy KOIWYECTBO 3aAKATAHHOM BOXH (CYMMapHOE KOIHYECTBO BOMIEL,
H3DPacX0[0BaHHOe B 0e3BONUEIH W BOAHHMI IePHOAL BHTGCHEHHA) yBe-
JUYNBAETCA ¢ YBEINUYEHWEM BA3KOCTH HedTH.

Taxnm o6pasom, OpH BETeCHeHAN HeYTH BOJ0H M3 NAEATLHOTO IPYHTA
Ha KoadunmuenT «aedreoTnauny B Ge3BOAHKIN W BONHEIN IePHOMB, OTHO-
CHTENBHYI0 IPOIOJRATENBHOCT: BHITECHEHHHA, CTEIeHb OOBOZHEHHOCTH
CTPYH B BOJRHEIH IepmoOm W HA KOINIECTBO NPOKATAHHON dYepes3 TPYHT
BOMIEI GOJbOIOE BIAMAHUEG OKA3HBAeT COOTHONIGHHME BA3KOCTeH BONHI U
HedTH.

Brausnme sToro garropa pacmpocTPaHAETCH M HA PeANLHEEe TOPORH
¢ HEKOTOPHIMH OTKJIOHCHMAMU B 3aBUCHMOCTA OT CTENEHH MUKDO- H
MaKpPOHEOJHOPOTHOCTH IOPUCTOA CpeIHl.

BINAHNE KANWIIAPHBIX CHJ HA HEOTEOTIAYY iIJIACTA

JBmxenne AByx(dasHeIX cmcTeM B HOPHCTOH cpefe IpefcTaBjaeT
c000i Ype3BHYAHHO CIOKHOE ABIeHNe. B oTiawdne oT ABIKEHUS OFHO-
dasmolt cmcTeMH B TOM CIydae Ha IDaHHNe pasfera ¢as geficryior
rammnaapase cunsl. Ecawm 0 npy BHTecHEeHnH HePTH M3 IIACTA BOJOH
WIH Ta30M OTCYTCTBOBAJIM KANOWILIAPHEE CWIH, Hedreorigada Onuia OH
3HAYNTEJHHO IOJHEe HEe3aBUCHUMO OT CKOPOCTH [BUIKEHUA.

ITockoapRy pealibHAA HMOPHCTAs CPefa IO CBoedl Hpupoje Mm{po-
W MaxXpOHEONHOPOZHA, T. €. MMeeT TOPOBHIe KAHAJIE DPAasHOIo pasMepa
H COomepsKuT HedTh, BA3BKOCTH KOTOPOH B HECKOJABKO Dpa3 HpeBlIzaeT
BA3KOCTL BOMHL, 9TO 00YCJI0BIMBAGT HEPABHOMEPHOE MPOJBUKEHNE KOH-
Typa HePTeHOCHOCTH B OTAEILHEIX IOPaX, a CIeL0BaTelbHO, H II0 IIACTY
B IEJIOM.

JKCIePUMEHTANLABE HCCIAEJOBAHUA BHEITECHEHHA Mojeledl Hedrn
BOJIO¥ MM Ta30M, IPOBeJeHHEEe HA MOJHANCIEPCHEX KBapPIEBEX HeCKaxX
B CIeMEHTHPOBAHHOM ¥ HOCTIEMEHTUPOBAHHOM BH[IE, HOKA3AJIH, ITO OQHAM
¥3 OCHOBHHIX (JAKTOPOR, BINAIOMIVX HA HePTeoTHaTy HJIACTOB, ABIAIOTCA
Kamuiapasie cuiasl [129].

OCHOBHEIM KpHUTEpHeM mopobuda mpomecca BHTECHOHHA HePTH BOXOHR
Ha MOMeNsX WAeAlLHOTO W PEAIHLHOT0 TPYHTOB HATYPHOMY NpoNeccy
JONKHO OHTHh IIOCTOAHCTBO OTHOMIeHHWS OOIero mepemajza [gaBJIeHUA
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K KalWwIJIADHOMY HaBJEHEI0 Ha BofoHe(TAHOM KoHTakTe K, = Ap/p,
B Mofiean ¥ B Harype. Eciu KanmiidspHOe AaBliende BHPa3UTh U3 ypPas-
menws Jlamnaca Wepes cpepHmit pammyc mop, pasmmit r = 2}/ 2k/V m,
a Iepemaj, AaBIeHUA — U3 3aKOHA Jlapcw, TO 3TO OTHOIIEHHE MOKHO
3aIMCATH B CIEAYIOMEM BHE:

K= 2V 2u,l Vmoy
2 ccosO Vi
rae K, — GespasmepHBI mapamerp HoRo0Hsm; p, — aGCON0THAS B3~

Kocth HeTu (Mofexu Hedru), AuH -¢/cM?; I — aanmma o6pasma HmopHCTOi
cpefibl (paccMaTPHBAaEMOT0 Y9acTKa Ijlacra), CcM; m — Ko3dPumment

] ' (373)

70 J?—“w-' Lo FJJHH"’* oy Prme. 86. 3aBmcHEMOCTS

50— 1 KoappummenTa BHTEC-

a0 pepAs  AePTE Pgy OT
GespasMepHOTO mapa-

" Merpa K,

a1 1 9 [

TIOJIHOH HOPHCTOCTH, B JOJAX eJUHMIEI; Uy — CKOPOCTH NepPeMeIeHMs
BOJOHETAHOTO KOHTAKTA, CM/C; C — MOBePXHOCTHOE HATAKEHVE HA
rpagune HedTh — BOXA, HWH/CM; 0 — KDaeBROK yroa cMadusaHusg; k —
OPOHNHAeMOCTh IIOPUCTOR Cpefsl, cM2.

Ecan B dopmyne (373) crkopocTs DepeMmemgHmA BOXOHE(PTIHOTO
KOHTAKTa BHIPa3UTh 9epe3 CKOPOCTh QUIbTpamum vy, W KodpPHIUEHT
IONHON mopucToCTH, a Kosddumuentom 2)/2  mpeHeGpeus, TO TOLYIAM
$opmyry

K —__Mlvo
4 agcosB Vim (374)

Ha puc. 86 nomemen rpaduxr saBucmMocTH KodpPummenta «Hedre-
otnaum» § ot GespasmepHoro mapamerpa K,. JTa 3aBHCHMOCTD MOJKET
OHITh BHpasKeHa clegyomeld (QopMmyIoi:

Ka (3

ﬁ_ 0,00062 4 0,0135K, ° ( 75)

ITopcrasinaa smecto K, ero sHadenme, MONYYHM 3aBHCUMOCTH HedTe-

OT[aYM IJIACTa OT er0 PA3JIMIHHX IapaMeTPOB M CBOWCTB He(TH W BOJEL
B ‘BUJIE

= talve 376
P 0,00062 V' kmo cos 64-0,0135ulvy (376)

T'pagmur (cm. puc. 86) moxasmBaer, 9ro weM Goxbme mapamerp K,,
TeM Gosabme KoadpurueHT HeTeoTHadN IIIacTa, T. €. IeM BHIIe Iepenaf
IaBleHNsa B ITacre, TéM BHIme ero Hedreornaada. OnHaKro yBedmdeHue
redreoTnagn Habaogaercs no oupenexenHoro sgavenus K, << 3. Ilo gan-
HEIM TpoBeleHHEX ouneToB upu K, = 3 medreornasa MaKpOHeONHOPOH-
HOTO IJIacTa QAKTHYeCKM HE 3aBMCUT OT 9TOI0 IapPaMerpa, T. €. IPOMecs
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BBITECHEHI I CTAHOBUTCS aBTOMOJIEJIBHEIM. JTO O3HAYAeT, 4TO LD 3HA-
yeHNsAX K, > J noBepXHOCTHOE HAT;JKeHIEe BOMLI Ha IPaHNIe ¢ HePTHIO
‘He BAnsger Ha HedTEOTHATY MaKPOHEOTHOPOAHOTO IIacTa. Xaparrepn-
cTHEA cMaupBaemocT (cos 0) Takske penrarolero sinavedis e mveer [118].
Hpu pagnaxpuom morore [143] dopwyia (376) mpunmiaet sug
V . ApVE ,

~ R . Z
0,00062 V'mo cos 0 In 7o T 0,0135°Ap Vi
C

rie Ap — mepeman paBdenus, gnua/em?; R, 1 R, — pagitychi 30Hb
APCHUPOBAHUS I CKBa;KUHEL

Rar norasanu nccaemoanng [129], B MUKDPOIEOXHOPOAHOM IIIacTe
JBLIREHHe BOIBL HPH BBEITECHEHUI KEPOCHHA 1T HEeDTU INPONCXOMHAT
HepaBHOMepHO. B mopax Goibinoro pasmepa KDUKOCTH (HABTPYIOTCH
¢ 6os1pmeR CKOPOCTHIO, YeM B TOPax Majioro pasmepa. Ilosrony Ha naBecT-
HOU crajgum oTGopa JKUIKOCTH B mmopax 6oJbOIOTO pasMepa 6ymer ABu-
. TaThest BOJlA, & B HOpPax MaJgOro pasmepa — KepPOCHH WIH HedTh.

ITpir 910N cTemens pasianmuis CcKOpocTeil ABHKEHIIA B IIOPAxX PAasHOIO
CeUeHHA OTMPEeNeNsAercaA He TOJBKO THCTO TFHIAPABIMYIECKHMN TapaMmer-
- pamu, o6ycHoBAWBAOMUMIT 3TO pasindue, HO M KATWIIAPHRIMIL CHIIAMIY.
Ecnu mepemaji maBiIeHIsT CPABHUTENLHO MaJd TO OTHONIEHUI K Kammi-
JAPHBIM CUIaM, TO OJd TPYHTOB TOH I WHOW cremenn ruppogobuocti
BEITECHEHIA KePOCHHA WIn HedTu Gyuer HPOUCXOAUTH TOJBKO 13 LOP
GoapimoTo pasMepa, w 9eM MeHbBIIe 00heM TARHX TOP, TeM MeHbIne Gyxer
Hedreorgata miaacra B GesBOHLIA mepHO/I.

IMocaegyomiee MWOBBIICHIE Tepenajga ABIGHHS MOKET TPIBECTI
B [ABIKEHUE MUIKOCTDH, HAXOMAIMYIOCA B MOPAX MAJ0ro pasyepa, eciH
Ipit 9TOM OYAeT MPEO0NeH0 KaUNAIAPHOe JaBIeHIe NEHICKA.,

Ojmaro B MOPUCTON ¢pefie MMEIOTCH IOPH MAT0ro pasMepa, ORPYKeH-
Hble mopaMu 6oJBIIOro pasmepa. B oToM crydae OTCYTCTBUE ABIKGHUA
B IIOpax MaJIoTO pasMepa MpPIBEHeT K TOMY, |9TO CojiepsKallascsa B HHX
He(Th MomeT OBITH OKDY;KeHA Bogoir. [lag BHITeCHEHHsS OKPY:KeHHBIX
TaruM o0pasoM Kameier HedTH 13 MOPHCTOH cpembl HeoOX0gnMOo, YTo0H
Pa3HOCTH AABIEHUN B COOTBETCTBVIONMINX TOYKAX 10 00€ CTOPOHBI Me-
HUCKa UpeBHIIaka RaONLIApHOoe maBienwe. Ho miaa 5Tor0 HY;RHH Takne
mepenansl JaBIeHHS B IAACTAX, KOTOPHE HEBO3ZMOMKHO CO3HAThL B IPO-
MBICJIOBBIX YCIOBHAX.

Wraxk, mpnm mepemagax pgaBijeuing, 3HAYHTE/NHHO [TPEBBIIIAIOMIIX
RalIIIAPHOE [aBJeHIe HA BOZoHeTAHOM KOHTAwnTe, HedTeoTgada
TTPAaKTHYeCKU HE 3aBIICNT OT TeMnoB orbopa :mirxocrti 13 niacra. Ilpu
mepemaziax JaBIeHNsA, OJN3KUX K KAMWIJIAPHOMY MaBIeHNI0 Ha BOj0-
HeTAHOM KOHTAKTE, ¢ YMEHBIIeLeM Texa oThopa MIIROCTI U3 IIacTa
KoHeUHaA HedTeoTgada yYMeHbIIAeTCs.

METOAbI OOPENEJJIEHIA KO3OONIMEHTA
BBITECHEHUA HE®TH BOJXOW

ComyectHOe JABUIKEHHEe BOAGI 1t HeTH B HOPLCTOIL cpejie IPeACTaABILAET
coboll C10:KHBIT Hponece BeaencTBue AeHCTRBIA NAILITAAAPHNX CILL M pas-
AMYIOro WX paclpejesieHilsa. SHATUTEIBHOe BJIIANIEe KRAOIIAPHEIX CHI
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PesyunbTaThl 1aGopaTOpPHBIX OHLITOB

o . BriTecHAEMAT Unemo | Cpenuas
XapakTeprcTunra mopucToii cpembt UTEOCTE onbiTog | TpOHHIA-
eM OCTb, [,
EcTecTBeHHBIE JIeBOHCKHE JIMHHEHE Kep- |IImacromas medrs 1 0,647
HH 7 0,647
EcrecTnenHbe MeBOHCKHIE KOPOTKIE To e 10 0,588
KepPHH ¢ HacaflkaMu 3 0,429
OGfpasubl, HCKYCCTBeHHO CHeMEeHTHPOBAH- | Macxo, KepocuH, 26 4.6
Boie riaeeM BO® JerasupoBaHHAas 91 2,8
HedTH

Ha HedTEeOTAAuWy MJIacTa B HEMAJoil CTeINeHH CBg3aHO CO CBOWUCTBAMM
IOPUCTOM CPeybl. -

Ecnuw opu orcyTeTBHME KamMIJAAPHBIX CHA He(TeoTAada He 3aBICHT
OT mepenafia JABICHNA U CKOPOCTH HepeMelleHUs BOTOHEPTSHOr0 KOH-
TAKTa, TO B PeaJLHOM MOPHUCTOR cpeje epenas TaBIeHAA NMeeT 3HATCHIS
Kax [ag rugapoQuiIsHbiX, Tak B qug rappodoburx mopox [143].

B peansnoii mopucroii cpefie TopoBhle KAHAIH NMeIOT PasHEIH pasmep,
mepeMeHHOe CeUeHNe M COOOIMAIOTCA’ MeKIY €000, mOdTOMY BOZoHe(TA-
HOl KOHTAKT HmepeMellaercs HepaBHoMepHO. B MecTax, rme Rammuiiasp-
HBI@ CHJIE He ITPEOONOHE, 0CTAITCH KAININ U IeJHKHA HedTH, KOTODHE
CHUWKAIT KoDPPUNIEHT BHTecHenus wedTH u HedTeorTHaTy mIacta B
menom. Tax, mo meciaemopamuam k. H. [[sxoppona [277], BeitecHenue
RanWIIsAPHO-CBA3aHAON HedTH M3 DOPUCTOH Cpembl BOJOH HAaTHHAGTCH
npu rpaguenrax fasienna 1 (krc/cm?)/cM u Gosibime. TaxiKe rpafgieHTH
naBleHIA HEeBO3MOKHO CO3JATH AajKe Ha ydacTKaxX IJIacTa, Ipuiaera-
omux K 3aboam ckpadud. [looToMy mpu COBPEMEHHBIX METOJAX BKC-
TIIIYaTaluy KanuIJIapHO-CBsI3aHHas HedTh B IJACTaX OCTAeTCsA HeuaBjle-
yenmonn [143].

B nabopaTopubix yeaoBHAX mpouecc GIIbBTPAIUU MOMET OHTH H3Y-
YeH HA MOHEJAX HOpHCTOR cpemil. B mafopatopnu QU3MKN HeTAHBIX
xosanexropoB BHUW 6rinm mpomegeHB HcClefoBaHUA DO OIpejeieHMIo
K02 PUIMEeHTa BLHITECHEHNA HA PA3JIUIHEIX MOJENAX IOPUCTOM cpejint
C WCHOJIb30BaHUEM MOJENBbHKX He(Te# 1 BOZH H IO ONpe/eleHuI0 KOHeY-
HOro wWosgduumenTa BHTECHEHHA N[O Pe3YIbTATAM aHAIN3A KepHOB,
OTOGpAHHEIX IPU NPOMBIBKE CKBAKWH BOJNOH MM OOBIYHHIM IIIHIFCTHIM
PacTBOPOM.

B xagectBe Mogexu mopucro#t cpefs! B aaboparopHn OPIMEHANI He-
CIIeMEHTHPOBAHHKE IEeCKH, €CTECTBEHHBIE KEePHEI I IeCKH, UCKYCCTReHHO
clleMeHTHpOBAHHEE KiIeeM BO.
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Tabanmua 45
o BlTecHeHMI0 HedTH BOJOI

Cpenunit KOoaghduUeHT HeGTCOTTAYR
HOp(I:‘II()‘,s‘ggIF‘xbﬂ, o TanHa, e Ges morpeGeHHOM BOIB ¢ morpedenHo BOROMH
0€eaBOJHEI IIOJIHBII Ge3BOOHBILT HOJHBIK
24,4 32,7 47,0 69,0 — —
% 4 32,7 — — 59,0 66,9
21,13 3.0 — 73,1 — .-
21,67 3,0 — — — 77,3
32,0 10 39,1 77.3 . —
30,0 200 — — 44.4 69,1
CpejmEae 3HATIeHHA . . . 39,4 75,94 42,0 69,19

B rauecrBe Momedau He(TI IPHMEHAII KePOCHH, IeTAa3NPOBAHHYIO
HedTh, ILIACTOBYIO He(TH U PasiiudHble He(TAHBE MAcad, HpPeIHMYyIecT-
BeHHO TpamcopMaropuile. B KadecTBe BHTECHAIONEro areHTa IIPHUMe-
HAIH SUCTHIAPOBAHHEYIO BOXY, BOLAHbIC PACTBOPHL ¢ MoGaBKaMU MOBEPX-
HOCTHO-AKTHBHEIX BeMeCTB M BOAHEE PacTBopH raumepnHa. CooTHO-
mIexiie BA3KOCTeN BOIE 1 HePTH MB/MH roxebaaocs or 0,05 o 4. Ouwrrst
uposoguinchk ¢ morpebentoi Bogoit u Ges mee. HedTr BRTOCHAIN BOJOH
npu mepenagax gaBiaeHusa ot 0,02 mo 20 krc/cM?, cKOpOCTH LepeMeIeHIIA
pogomedTAnOro Komrakta Koxebamach ot 0,17 mo 24,5 m/4.

Yacrb OOBITOB HPOBOAIIN LPH NJIACTOBHIX YCIOBHAX, T. €. C €CTeCT-
BOHHOHI HODPHCTOR cpefoil, MIacToBOM HedPTHIO, IPH JaBJIeHUAX BbILIEG
MaBJeHHsA HACHUNEHHA M IPU IIacroBoil temmeparype [143].

B pesyapraTe Bcex OIBITOR BEHIABIEHO, 9TO KOD(QIINEHT BEHTECHEHUA
Hedru cocraBaan 75,9% wu3 mopmeneir mwiaacra 6es morpebeHHOH BOMABL II
69,2% — ¢ morpebemmoit Bomoi. CpemAmnit Ko>(PPUIUEHT BHTECHOHIA
AN OOBITOB ¢ OTrpeGeRHOd Bopoit m Ges mee cocrasimer 72,0%. B
Tabia. 45 mpuBefeHa CBOJKA MAHHHX 10 BHTeCHEHNO HedTH Bogoi B 1abo-
paTtopubx yemosmax [143].

BrecTe ¢ Tem OUBITEL IOKA3alf, 9T0 KOHOUHHHE K0d(PPHIHEHT BLITEC-
HEHHA 3aBICHT OT Iepenafa AaBICHNs, eCIH BeJuIuHa eT0 CPABHUTEeALHO
HeBeMHKa. B PacCMOTPEHBHX ONBITaX HE OBUIIM TOCTHIHYTH FPaJHEHTHI
JaBleHNd, HeoOXOMUMEE [IA BHITECHEHI MEKPOIEIIIKOB It OTASTBHAX
ramens meru [277].

ABann3 MATePHANOB HCCIeXOBAHWH TOKA3HIBAET, ITO KO3POUILICHT
BhITecHeHUss HeTU B GE3BONHBIA mEPHMO 3aBHCHT OT MHOTMX (QaKTOpPOB
W odYeHb UYBCTBUTEJEH K WX H3MeHeHHI0. IlooToMy AIs H3Y9IeHIH Koag-
$uInenTa BHTeCHeHUd B Ge3BONHLIN mepuof cilelyeT TIATeJIbHO MOuesn-
poBaTh LPOLECC BETECHEHUH HedTH BOZOH W MCHOOJB30BATD €CTECTBEHHEIE
o0pasnpl OPHCTON CPEMH, TAK KAK OYeHH TPYAHO M3TOTOBHUTH MCKYCCT-
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BEHHO CIEMEHTHPOBAHHEE 00pasUsl, CTPYKTYPA MOPOBHX KAHAJIOB KOTO-
PBHIX IOJHOCTHIO COOTBETCTBOBANA OB PeAaJHHHM IIOPOFaM.
Onpepenenne KoaGPUIIEHTOB BHTECHeHUS HEPTH IO, PE3Y.ILTATAM
anaxuza xeprua 8o BHUMN nposoguiochk ma o6pasmax 13 MeCTOPOMISHII
Bamrnperoit ACCP 1 Tarapexoin ACCP. ITo gaHHBHM pe3yiabTaros
ananusza 6osmee 400 wepyoB ccraTouHas HePTeHACHIMEHHOCTL KoJel-
adercs ot 17 o 35,5%, a Bomomacuimennocts — oT 22 mo 66% . Munepa-

CJn3anuns couepmam;enc;x B RKepiax BOALL 0mm3Ka K MuHepaJln3anumn

QUIBTPAaTA TIMHIICTOTO PACTBOPA; CONep;Kamme XJOPHIAOB B INepecueTe
ua NaCl cocrarnger 0,2—1,6%, a MumepasTusamiusa MIACTOBOH BOIBL —
oroio 23%. CiremoBareipHo, TIOUTH BCe 00pasi(sl KEPHOB, 38 HMCHKIKTE-
HUeM TVINHMCTHX, B Opolecce 0T00pa MOABEPraanch cymMecTBeHHON mpo-

. MBIBKe (MIBTPATOM IJHHMCTOTO PacTBOpA.

Onwitel, nposenennuie JI. B. Jlrorumem [100, 143], HOKaaami‘, 910

A BBITECHEHUSA IIOI‘pe6eHHOI/I BO,’Z[I)I 13 l’IOpMCTOH Cpeapl OpIi COOTHOIIe-

i

HHI BAZKOCTEN HeTIl U BOALL u,y/py = 0,5 — 0,33 meoGxomumo mnpoxa-
TaTh JBA-TPH MOPOBEX o6beMa Boast. Ilpn OTUX YCIOBHAX TOCTHCASTCA
OpefedbHHE KO3QQMINeHT BhITeCHeHUA HePTH OpPHU 06BOJHEHHOCTH
c1pyu 1o 98—99%. Ilpu mewrsimeM COOTHOUIEHNH BA3KOCTER BOALI W Hed-
TH 00BeM HPOKAYHBAGMON BOJBI JOJKeH ORITH YBeJMIEH.

Ocrarounas HeTEHACHMEHHOCTH KEPHOB, OTOOPAHHKIX HPil OYpeHHnH
CKBaKMH C HPHMEHEHNEM OGBIUHOTO TIHHUCTOTO PacTBOpa HAN BOJHI,
MOKET CJIYKUTH OPHEHTHPOBOTHHIM IIOKA3aTeNeM Kod(PUI(ieHTa BHITEC-
HeHUA, OpAYeM BHITeCHeHHe HedTII HPOHCXOMNT HPI COXPAHEHMH BCeX
IJIaCTOBHIX YC/IOBWIl, BRAOTAaA 1 €T0 HEOAHOPOAHOCTh. OgHako HeoO0Xo-
OHMO IOIYYHTL emie U JAHHHEe 0 Kos(dmimente HAYAIBHOR BOIO HACLI-
MIeHHOCTH ILTACTA, VCTAHABIIIBAEMON I0 aHATH3AM KEPHOB, 0TOOPATIHLIX
TP HPHMEHeHI - 0e3BOAHBIX PACTBOPOB.

Torna koa¢IiIeHT BHITECHEHNA MOKHO OMpPeeNHTh 10 dopiyae

1—s5—sub
Bon = — 1—s. Brs (377)
B
rae ., — KOHETHHIL hoaq)chLUIeHT BBITECHEHIST He(’pTu 13 KepHa, BeIpa-

sgemunii B OJLAX obneya or HepBOHa‘IaJIBHOI/I HeCI)TGHaCI)IHIeHHOCTH
— [\O3(b(i)HIHIBHT HATAILHOU BOAOHACLIMIEHHOCT IITacTa B obBeMax

SIE
nop; S, — Ko3PuIlLeHT ocTaTOUHOM HecheHacmmeHHOCTn KepHa B 00Be-
max mop; b — obbeMHEIH Kod@duimenT miacToBoil HedTu; f,. — KodP-

$UIHEHT BHITECHEHIAA HePTU Ta3oM, BbUEAAIIINMCT 113 HedTH Ip
moj/beMe LepHa Ha II0BePXHOCTh, Pr A~ 0,02.

Eemu comepsaniie morpefeHHOH BOIW B IIdCTe NPHHATL PaBHbIM
oxroiao 10%, To KOHEUHHIH KO3PPUIIHENT BEITeCHOHNA He@TI, TOICYNTaH-
uplit mo gopuyae (377), B cpeanent cocrasut 68.4% [143]. Tarunr o6pa-
30M, KO2pPMIeHT BHTEeCHEH KoaebiaeTca B TeX :Ke IpefeIax, 4To I
opil J1abopaTOPHBIX OIbITAX.

Caegyer OTMETHTDL, 9TO IO KEPHY, 0TOOPaHHOMY 13 00BOINCHHOM
YacTu OAACTA, B KOTOPOH K03(PQuIiueHT BRITECHOHNSI HE JOCTIIT 1peleinb-
HOIl BeJWINHBI, OIPEIeNATH ROS(X)(I)]ID;UGHT BHITECHEHI[A HeNb3s. TAK KK
TIpu 0THOPE KEePHA MOKET NPOM3ONTI JOHOIHUTeIHFHOe BHTeCHEeH e HedTI
¢uapTparom OYPOBOTO pactBopa. B aTOM caydae HelemecoodpPasno
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IpPUMeHsATh OUTYMHHI PACTBOP, TAK KAK COJAPOBOE MACIO0 13 DTOTO
pacTBOpa NPOHHKAET B KePH, 3aBhmaeT HedTeHACHMEHHOCTh II 3aHH-
JHaeT KodPOHIITENT BHITeCHeHNA. [{7sa ompepedenns KoHeUHOro KOaH-
¢uiizenTta BHTECHEHHA CJAelyeT UCIOJIB30BATL Pe3V.ILTATEL AaHaTi3a
KEPHOB, 0TOOPAHHEX TOJILRO JUIIb B HEPTEHOCHON WacTH irtacia mpl
OPOMEIBKE CKBajKUH OORYHHM TIHHICTHIM DACTBOPOM WM BOXOMH.
Mg yeramosieHus KodQPUIIeHTa BETECHEHUS 0OBOINHEOHHON 9YaCTL
INACTa KePHSI JOKHEL ORITH OTOGPAHB! UPU MUEPOCTATHISCKOM JABICHIN
€10102 JRUAKOCTH B CKBKINE, PABHOM ILTACTOBOMY JABIEHIO, LN LPU
mpuMetieHiT GHTYMHNX PAcTBOPOB ¢ HYIeBoll ¢uipTpanmei.

NIPOTHO3NPOBAHNE HED®TEOTHAYN KOJJIEKTOPOB

JLirs nporso3upoBaHng He(TEOTHAYN KOJIEKTOPOB HA CTAII T POSKTH--
poBanng ¢ ucmoabzoBanmeM Qopmyast (377) Heo6XOMUMbL PesyJBETaTH
aHa M3a WepHa, B3IATOTO W3 BCeH TOJNIMM HEPTEHOCHHX OTNOMKeHMHH
B HECKOJbKHX OMEHOYHBIX CHBAKIIHAX TPH HPOMBIBKE OJHHUX CKBAaMKIH
pactBopoM Ha HeQTAHON OCHOBE, APYTHX — BONOU Wiy OCHIMHBIM TJM-
HECTHM PacTBOPOM HA BOAHOI ocHoBe. MuAepamusanma Bonsr win QuiIn-
TpaTa TIHHUCTOTO PACTBOPA JOJIKHA CYMIECTBEHHO OTAHTATHCA OT MuHe-
panmusannu morpeGeHHON BOJBI B He(TAHON WU razoBOil 3ajleswu.

Munepanusamna BOAbL B KepHE, B3ATOM B CKBAsKHHE B CIydae IPHMeE-
HEHHMA PactBopa HA HePTAHON 0CHOBE, XAPAKTEPU3IYeT MHHEPAJIN3AIIIO
morpefennoit Bompl B 3aleku. B ciyuae mpumerneHums I8 DPOMBIBKU
CKBAMHMAB BOJLI WIM IIHHECTOTO PACTBOPA HA BOJHON OCHOBE, MUHe PAII-
3anVg BOZH B KepHE MOKeT HPAKTHIeCKH COBIAJNATH ¢ MX MIHEPAIn3a-
nued, 9T0 CBUAETEIBCTBYET O IPeJeJIbHON HPOMAEIBKe KepHA PUILTPATOM
IIMHEACTOIO PACTBOPA MM 3aMeHAHIedl ero Bogok. Ilpu stnx yeaosuax
ocTaToYHAsT HePTEeHACHIeHHOCTh LKePHA B IJIACTOBHX YCIOBHAX S,b
KOCBEHHO XapakTepmsyerT Koa(QUIHEHT BHITECHOHHA He(TI BOAOWH.

Ecnn Mumepanusanug IPOMBIBOUYHOU BOAM 1nd (GUIBTpaTa TJAMHH-
CTOTO pactBopa 6AM3Ka K MIEHepadisanun morpedennoil Bogsl ning paBHa
e, To cymuTh O IPOMBIBKe UMH KepHA, pasymeercsa, Hedbssa. [losTomy
HeoOXOonNMO, YTOOB MX MUHEPANH3aIUA CYIEeCTBEHHO OTAMTANACH OT
MHHepaJn3amuy morpebeHHON BOJAH B 3aJeRH.

Cobamwenne sTOr0 yCIOBHA BajyKHO I 0 ApYyrod mpuduHe. Keau opy
ero co6IoieHMI MUHepalu3allsa BOAH B KepHe COBIIafiaeT ¢ MUHepail-
sanueil morpedeHHOR BOALI, TO ITO O3HAYAET, UTO q)asoﬁyaﬂ. IpoHuliae-
MOCTh KepHa A BOJBL PaBHA HYJO, 1l OCTATOUHAs He(TEeHACHINEHHOCTDH
€ro B MJIACTOBLIX YCIOBNAX S;b Xapartepnzyer HedTeoTHady IPH PesRIIME
pacTBOpeHHOTO Taza. B cBasM ¢ sTMM B pacderax mo gopmyae (377)
RO3(pPUITIEHT BHITeCHEHHs HedTil 33 CUeT PA3rasupOBaHUA OCTATOUHOM
HedTiI B KepHe f§, IPUMHHMAETCA PABHEIM HYJI0, TaK KaK BeCh HIpomecc
BHITECHEHIA HePTH CBA3aH ¢ €€ Pa3TasupOBAHIIEM [0 HOJNHOIO HCTO-
TEeHUA.

CymHOCTE 11 HOPAMOK PEATU3AIINI THOOPMATILT 0 KePHY JId CooT-
BETCTBYIOMuUX pacdeTor mo dopmyre (377) cocronr B cremymomen. [la-
XOIAT KOPPEJIAHOHNYIO CBA3L MEMIY COjlepyRaHieM morpebenHo# Bob
B KepHe 5, JI ero OTKPHITOH eMKOCTHI0 HYCTOT (Iif KamKIOT0 MeCcTopo-
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snentsn). CocraBiAnT TafAuLy OTKPHITOH HOPUCTOCTH (M,), TPOHHIAE-
mocta (k) ® ocTaTouHO# HEPTEHACHIMEHHOCTH B ILTACTOBEIX YCIOBHAX
(s,b) IO pe3yIBTaTAM AHANN3A KEDHA, B3ATOTO LPH YCIOBHAX IPOMBIBRI
CKBAKUHL BONOM MiH BOMHEIM INIWHHCTEIM pacTBopoM. COOTBeTCTBEHHO
BTHM BEIMIMHAM B Ta0NUIOY BHOCAT 3HAYGHHA HAYAJLHOU BOJOHACHIIIEH-
HBOCTH §, COTJIACHO KOPpeIANnoHHOE pusoi s, = f (m,), sareM mo
STUM [AHHHM HAXOOAT COOTBETCTBYOMM mM KOS(POUINEHT BHITECHEHHA
HeTi BOJOH B, mo dopmyue (377).

/35H \ Y g ﬂDH
08k ' 08
y N
. ™ Z J
AN =L 5 P4
GHTN g, \ 17
. 7 \ \4 / /4
o4 04 NP .
3> . | -~ /\<\ h'\
02 . 07 =
A ) A - \
0z 0% 06 08 Syb 02 Ok 06 08 Syb
6z 0% 06 08 Sp 02 8% 06 08 Sp
004 008 012 0 mk ao04 008 8712 415 my

Prme. 87. BaBEcHMOCTh Kopd@unuenTa Bi- Pme. 88. 3asHcEMOcTh KOa(dmuEenTa
TeCHEHHA Pny OT OCTATOWHOH HE(TEHACEH- BHTeCHEHHA P,; OT OcTaToumol Heg-
IMEeHHOCTH S,, CONepanusa HOTrPe0eHHOH  TeHACHMEHHOCTH Syb, COAep:HaHAA
BOEH Sy W UPOM3BENEHES NOPMCTOCTE  WOrpeGeHHOit BOJH S» M OTKPHTOH nO-
Ha IPOHENaeMocTh masa miacta Ji; Tyi- PHCTOCTH m JJIA YLACHOCHHX OTJIOMKE-
MASMHCKOIO MeCTODOK/eHHS: HEE APAAHCKOTO MECTOPOKICHAA:

1— Bay = 0,33 + 2,69 Sy; 8= 4+ 14,00; I—Bpy= 0,67—0,42 Sp; -6 = + 10,5%;
2 — BBH= 0,79—-mk; 8 = :|:6y3%; 3 — BBH = 22— BBH = 0’18 + 1’ 65 Mo b= :]:11,2%;
=0,036—0,99 Syb; 8= % 2,09% 8 — BBH'='0,84—0,94 §yb; 6= & 14,049%

ABaIus TepeYMCIeHHHX MAHHHX IOKA3HBAET, 4TO KOdPPUIUEHT
BHITeCHeHHs HepTH BONOM P,, YBEIAMIABACTCSA C YMEHBIICHHEM OCTATOY-
HO#t He(TeHACHIIEHHOCTH S;b (IPW OTHOM ¥ TOM e Koadumumente
HAYaIBHOM BOMOHACHMIEHHOCTA NJIACTa) ¥ HPOM3BEJEHHA NIOPHCTOCTH
Ha IpoHmmaemocts (mk). C yBedpdeHmeM OTKPHTOM HOPHCTOCTH (M)
K03(QUIIHeHT BHTECHEHUs YBeJIMIHBAETCA, C YBEeIWYCHWeM HATAIBHOL
BOJOHACHINEHHOCTH S, B OJHMX CIAydYasX YMEHBINAETCsA, B APYrax —
yseanumsaerca [105]. v

Ha puc. 87 u 88 npuBoniaTcs yKasanuHe cBasu i miacra [r Tyi-
Ma3MHCKOTO MECTODOKIEHNs M YITEHOCHHX OTIOMKeHHHE ApIaHCKOro
MecTopoKieHnsa. Ha pucyHKax BuAHO, 9ro mo miacty My xoaggunuent
BHTECHEHHA (B,;) YBEIWIHBASTCA C YMEHBIIEHHEM HPOU3BeJeHnsA HOpH-
CTOCTH Ha IPOHUIlaeMocTh (mk) 1 ¢ yBeanmd4eHHeM COJEP;KaHMA HOrpe-
GenHoil BOJH. Jiia YIIEHOCHEX OTIOMKEHMH ADIQHCKOTO MeCTOpPOK.e-
HYs OH YBeJINUUBAETCHA ¢ YBEJIWICHHEM OTKPHTOR HOPHCTOCTH B C YMOHb-
HIeEHeM Ccofep:RaHusa UOTpefeHHOH BOABL Sp. C

IlpuBenennsie rpadEKA IOCTPOEHH IO Pe3YJABTATaM HCCIETOBAHAS
1917 o6pasmos KepHa, OTOGPAHHOTO Ha (e3BOJHOM H3BECTKOBO-GHTYM-
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HOM® pacTBope, m 850 ofpasmos KepHA, OTOGPAHNHOTO IPH IIPOMBIBKE
CKBAa)KMH OOKIYHHIM TIMHACTHIM pPacTrBopom. CoOrIacHO MMeIoI[EMCH
mammev, mo wiacty i Tyfimasurcroro mMecropommenns cpeqEaa Bejd-
YUHA OCTATOYHON HePTEeHACHIMEHHOCTH $ NIACTOREIX YCIOBHAX OKa3za-
Jacs pasHO# s,b = 0,27. Ha pue. 87 e#t coorBercryor woad@umuent
BHTecHeHHA HedTu BOROH By = 0,67, Kospdunnent BogoHaCHIEHHOCTH

= 0,126, Ha Apramckom MBCTOPO)RI(GHI/IH IJIA HeOKHCIeHHOH HedTHm
cpe,t:mm BEJIMYMHA OCTATOYHOH HePTEHACHMEHHOCTH B IJIACTOBEIX YCIO-
BHAX OKaszajach paBHoi s,b = 0,311, ma xpuBoii puc. 88 eit coorBereT-
BYIOT Rosd@nunemm. Ben = 0, 55 s, = 0,286; m, = 0,22, C yuerom
OKUCIeHHON HedTM cpefHAA BelmdmHA Road)(bnunema BHITECHOHUA Py
pasma npumepuo (,5.

Houyuennsie 3HageHNA K0D(PPUITHEHTA BEITOCHOHMS OTHOCATCA K JHTO-
JOrM9eCKUM DPA3HOCTAM, Y KOTODHX $asoBasg NPOHUNAEMOCTh IIA
Hedru Gosrme wyns. [Ipun mommom oxBare BomO#, BHTecHAWImeR HedTS,
K02(UIMeHT BHTECHEHNA HeQTH BOJOM INCICHHO paBeH KodpdunuenTy
Hedreornayun.

Ecau o mabopaTopaEIM KaHARM (a30Bag IPOHUIEAEMOCTh A HePTH
B TAKOM KepHe 60oJbIne HYIst, TO OTCYTCTBHE B HOM IPU3HAKOB IIPOMBIBOY-
HOW IKUIKOCTH CBHAETENLCTBYET O TOM, 4TO Ko3fdunuent oxsara B KaH-
HOM CJIy4ae paBeH HYJIO.

Hus ompepmeleHWsa BeAWUHHH KOI(QUINEHTa oXBaTa HEOOXOXEMO
YCTaHOBHUTH HAUANBHYI0 He(TeHACHIIEHHOCTH (B IAACTOBHX YCIOBHAX)
KepHA, XapPaKTepPH3YIIero MPOXYKTHBHEE OTIOKEHHS, B KOTOPHX IO
nabopaTopHHIM AAHHEIM (a30Bas NPOHWNEAEMOCTH Mis Hedru Gojapmie
HyIsa. 3ateM HAOO OUPENeNUTh HePTeHACHIEHHOCTh KEPHA, MPOMBITOTO
$uUIBTPATOM TIMHACTOTO pacTBopa mWiIm Bofoil. Ha ocHOBammm 3THX
JIAHHBIX OLEHMBAKT KO03POUIEEHT OXBATA JHUTOJOTHICCKAX PA3HOCTOH
o0 paszpesy HNPOMEIBOYHOM JRUIKOCTHIO B HPOHECCe BCKPHITHA IMIACTA
u orbopa KepHa:

i=n

Z h misﬂl

boxB=:::L———, . (378)
X himsy g
o1 ,
rae hi, m; M Sy; — COOTBETCTBEHHO MONIHOCTH, IOPHCTOCTE M HedTe-
HaCHINEHHOCTH JUTOJIOTAYECKUX PAZHOCTEH MO KePHY, TPOMBITOMY QHIIBT-
paToM FJIMHHCTOTO PACTBOPA WIM BOMOM; h;, m; u §;; — MOIIHOCTD,

IIOPHCTOCTh B He(TeHaCHHeHHOCTh JHTONOIMICCKHX pAasHOCTed, g
KOTODHX (PasoBas HPOHULIAEMOCTH IA HeTH GOIbIme HYJIA, BRIAKNTAA
M PasHOCTH, MO KOTOPHM KePH OKa3alCsA MPOMEITHIM B IPOLECCe BCKPHI-
THA IIAACTA.

Ilpousrenenme Ko»>(QPUNNEHTOB BHTECHEHAS M OXBaTa [aeT K03~
¢unnenr Hedreormaum mo .paspesy. Taraa omeHEKa KOdPPUIHEHTOB
0XBAaTa ¢ BHTECHEHWH MOKeT OHITH BHIIONHEeHA Ho JI000# CKBaKHHE,
ecInd B mpolecce aHATW3a KOPHOBOTO MaTepuajia IO OIEHOYHHIM CKBAHKH-
HAM BHABIEHH CBH3b MEKIY NOPHUCTOCTLI W He(TeHACHIEHHOCTHIO
(BOMOHACHINEHHOCTHI0) W I'PAHUIA IMOPHUCTOCTH, IPH KOTOPOH KepH Hpo-
MEIBaeTcA -QUIBTPATOM pACTBOpA.
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OINPEJNEJEHVUE ROY®OUINEHTA HEODTEOTIAYN 3AJERHN
NPH PA3PABOTKE HA PERMMAX PACTBOPEHHOI'O TA3A
M TA30BON IHATKH

Beanunma xosdduunenta HedTeOTauU KOJJIEKTOPOB 3aBHCHT OT
pesxmEMa paspaborkm sajiexn. Tax, Opu peRuMe PacTBOPEHHOIO rasa
HepTEOTHAYA ILTACTOB, NMPEACTABIEHHHX TEPPUICHHHIMIU KOJLICKTODaMI,
mosger mocrurats 25—30% [147]. Cormacmo mccmemosammam Mackera
n Borcera mpu Bojgocomep:KaHMKM KepPHOB, He mpeBmmamem 60% ot
o0’beMa MOP, BHTECHOHHE BOALI 13 KEPHOB HPH DPEKHUME PACTBOPEHHOIC
rasza He mpoucxomur. TaxuMm o6pa3oM, MOKHO CIHTATh, YTO €CHH IPHU
DKCONMyaTAUHK HEPTAHOTO IVIACTA HA PpeKUME pPACTBOPEHHOr0 Trasa
AoOniBaeTcs dUncras He(TH, TO BOXOCOMEPIKAaHWEe KepHA OpH HeoOXoqH-
MBIX YCJHOBHAX OTOOpa M LO[beMAa 60 HA MOBEPXHOCTL COOTBETCTBYET
BOZOCOEPIKAHUIO TIACTA.

Hedreorpaua miacra mpu pesnme PacTBOPeHHOTO Trasa (Br), KoTrxa
BeCh ra3 HaXO[UTCA B PACTBOPEHHOM COCTOAHWH, MOKeT OHTL ompese-
deHa mo Qopmylae )

1_' BMBT Hb
B = 1bet, (379)

rge S, — BOAOHACHIIEHHOCTH KOJJIEKTOPOB; B, — 00BeMHEIA KO3¢-
¢umuent BOJH (MOKeT OHTH NPAHAT PABHHM 1?; $; — HedreHaCHIIeH-
HOCTH KOJMEKTOPoB; b -— o0BeMHBN Koo(MIHERT wnedTH.

TlapaMeTph HACHINEHHOCTH, BXOAsAIUE B 5TY QOPMYILY, MOTYT GHTH
ompejerens mo KepHy. CTenmeHE TOYHOCTH ONpefelleHHs HePTEOTAAYH
IAcTOB IIPH PeKHIMe PAaCTBOPEHHOIO rasa mo gopmyie (379) B apadu-
TeJLHOE Mepe 3aBHCHT OT YCIOBME orGopa KepHa u 3ab6oHHEX mpod
vedry, Jlng monydeHus WCTVHHHEIX BHAaUYeHUE BoOJOHEOPTEHACHINEHHOCTH
KEepPHOB Heo6XOfuMO, UYTOOH IPOMBIBOYHAS JKUJKOCTh He IIPOHHKIA
B He)TAHOM TJACT B. HPOIECCe ero BCKPHTHA # 9TOGH IIpIH IOIbeMe
KepHA 13 CKBA)KWHK HA HOBEPXHOCTEL BHITECHEHNE HO(TY He IPEBHIIAo
BeJIWYIHE BEITECHEHHWH, XapakTepmayoomero HedTeoTHady MAHHOTO
nmiacra.

CorstacHo ucciemonamnaM Mackera m Botcera atu yciioBug MOryT
GHTH COGJIIONEHEl B TOM CIydae, €CII CKOPOCTh NAJIleHHA [ABIEHHS B
KepHe B mpoIiecce ero nogbema e 6yner npesuimarh 0,07—0,01 kre/mun.

Hedreornaua naacToB, SKCIIYATHPYEMHIX LPH peKHME TazoBOi
UIanKy, B TOM 9Yucle IPH MOAAEPHAHNE B rasoHACHNOEHHOM 30He JaBJe-
HIUs, J0JKHA OBITH TAKOI e, KAK It OPH TasoBOil PelpeccHu, Tak Kak
XapaKkTep BHITeCHeHNsa HedTu u3 IJIacTa B TOM H JAPYTOM CIyuae OfHH
W TOT Ke. | :

Kosddunnent moanoro BHTeCHEHHs He(TH M3 IIJIacTa IPH pPEKIME
PacTBOPEHHOro rasa, raszoBoOi IHANKI U TaszoBOM pempeccHu ompepe-
ANTCA BHIPAIKEHHEM

s (330)

rae fnp — KOIQUUHEAT HOJHOTO BLITECHEHHS HePTH; f 1 — KOJUTECTBO
BEHTECHeHHOH H3 miacra HeTH IPH peKUME PaCTBOPEHHOIO rasa; f , —
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KOJIYECTRO U3BICKAeMOil Hetbm Opy pessrMe Ta30BOil WIAUKM U razoBoil
pellpeccun.,

Tarum o6paszom, mia oupenerenna KosPPUITEEHTOR JOMONHATEIBHOM -
U TOJHOHW HePTeoTHaYIn IPU pejKuMe Tas0BOM INADKM H IPHEMEHEHIA
razoBoi pempeccuy HEOOXONUMO 3HATH OCTATOUHYI0 He(PTeHACHIIEHHOCTH
IPH pesKNMe PAcTBOPEHHOID Irasa, a TAK/Ke JOLOJIHUTENBHOE KOJMIeCTBO
HebTH, H3BJIEKaeMoe IPH pPeRMMAX TAa30BOH INADKA W NPUMEHEHUSH
raszosoit perpeccun [147]. [locnegnee MOMKHEO OTpeIEIHTE WO 0CTATOUHOMH
HePTeHACHIIEHHOCTH KepHAa, W3BIEKAEMOTO B KOHIE JSKCIAyATAlHK
3aJeMH, WIH T0 FAHHBIM JabopaTopPHBIX HCCHENOBAHKN HA KepHe ¢ Mop;e—
JUPOBAHWEM ILPOIECCOB BHITECHEHNA.

OOPEAEJEHUE HE®TEOTIAYH
. IPA BBITECHEHMY HEOTH KUJAKHNM ITPOIIAHOM

Hcuors3oBanue sRUIKOTO NPOMAHA B KAYECTBE BHTECHAKIIEr0 areHTa
MOKET OKa3aThCA YCOOMHHM He TONBKO IPH HSKCIIyaTamnu HASKO-
OPOHMI[AeMHX W 06BOJHEHHHIX NJIaCTOB, HO ¥ Ipu paspaboTke BOFOIIA-
BaWOIUX 3alleell, TT0 OYeHE BAIKHO, TAK KAK ¥W3-3a HEOTP3HWISHHOTO
IPHTOKA LOAONIBEHHOM BOGE 0TOOD HeTH U3 HUX COIPAIKEH ¢ GONBIINMHU
TPYRHOCTAMH.

Jlna onpenenenus HedTeOTHAYM ILTACTA npe;ﬂue BCOro HeoOXOoEuMOo
3HATh €I'0 HAYAIBHYI0 BOKOHACHIIEHHOCTH. KCIM NPONAH 3aKAUMBAIOT
B ILIACT, COfleP/RAMUil HeIOABIRAYI0 HOTPefeHHYI0 BOXY, TO ero Hadajhb-
Has BOOOHE(PTOHACHINEHHOCTh MOJKeT OHTH oupefeleHa N0 AHAINIY
KepHOB, OTOOpaHHHX Ha GesBommoM OurymuoM pacrsope [133]. Ilpm
3aKaUKe Upomana B OOBOJHEHHBIH WM  9aCTWYHO OOBONHEHHHEIA IIACT
UCTUHHOE 3HAYEHVE BOJOHe(GTeHACKHIEHHOCTH 10 AHAJIN3Y KEPHOB ompe-
Hexuth Hexb3s. [Ipu orGope KepH2 Ha Boge WM OOKYHOM INIMHEICTOM
PacTBOpe U3 HEr0 BRIMBIBAGTCSH IOJBUIKHAA TaCTh HeTH, U B 9TOM CIydIae
OIPeeIIAETCA 3aHMKEHHAS HeTeHACKHIEHHOCTE ITACT, T. €. HPefelsb-
Has medreoTada Upu BHTecHenuu medru Bopmoit. llpu 0T6ope ;e KepHa
Ha OUTYMHOM PACTBOPE B KePH NPOHHUKAET CONAPOBOE MACIO U3 PACTBOPA,
¥ He(TeHACHIIEHHOCTh KePHA 3aBHIIAETCH.

Takum 06pasoM, UCTHHHYI BOHOHE(TEHACHIMEHEHOCTH OOBOJIHEHHOTO
IfacTa W IJacra, COAepIKAmero Taxkoe KoauIecrso morpebeHHoil BOAEL,
OpU KOTOPOM OHA CTAHOBHTCHA TOABIGKHOH, IO KEPHOBOMY MaTepuasy
OIpeiesinTh HeNb3A. B03MOHOCTH NCMOIH30BAHUS TOPUBMISCKAX METO-
JI0B IS OTpefieNleHHs BOXOHe(TEHACHIEHHOCTH TAKHX ILIACTOB IIOKA
eme HeJ0CTaTOYHO M3YICHEL.

Bsumy Toro 4ro MH He MOKeM OIpefelunTh Rosd)cbxmuem TeKymei
BOTOHACHIEHHOCTH NJIACTa, HEIH3H ONPEJeTINTs M AHCTBUTEIHHYIO
negreorgaay. Ilo romednoMy KO3(pPHIUEHTY BOJOHACHMEHHOCTH ompe-
JIeJIAeTCA TONBKO IpeelibHasa HecheorrgJ;aqa TIpH BHITECHEHUN HePTH BOZOi
mo ¢opmyne [117]

p=izt, (381)

1—sg

THe S, U S — COOTBETCTBEHHO KOPPWIHEHT HAUAIBHOH M TeRymel
(nny KoHeuHoi#l) BOJOBACHINEHHOCTH ILIACTA.
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Cnenyer y9ursiBaTh, 9TO OpU ONpeAeieHAN He(hTeOTRAYN HA YIacTKe,
3aBATOM NPOHAHOM, OCHOBHOU 00heM IIOP 3aMOJHEH IPOHAHOM, HO B II0-
pax miacrTa UMeIOTCH BOfa M ocTaTouHaA HedTh. Ha yuactke, U3 KoToporo
OpPOUaHoBasd OTOPOUKA BHITECHOHA CYXHM Ta30M € BOJOH WIM BOJOMH,
COEPIHUTCA MHOTO BOXH, OCTATOYHOE KOJHYIECTBO CYXOTO rasa WiH
JRUAKOTO NPOIaHA M HEKOTOpoe KojmdecTBo Hedru. B 00oux caydasx
reogusmieckue coocoGsl OmpeieleHnsa BOKOHePTeHACKHIMEHHOCTH U HefTe-
OTHAYH HeNPUMEHWMHl M3-334 OPHCYTCIBEA B ILIACTe IPOmAHA M CYXOro
ras3a, 3aBHINAIIHX 0CTATOYHY0 HepTeHachHmeHHOCTh. Heassa Aaa sToi
Ieau MCIOJb30BATH KePH, OTOGPAHHBIN IPH IPOMEBKE CKBAKUH OHTYM-
HEIM DAcTBOPOM, TAK KAK M3-3a NPOHUKHOBEHUs COJAPOBOTO Maclia
HedTeHaCHINEHAOCTE ero eille 6oJiee 3aBHINEHA, YeM OPHU reoPU3TICCKRUX
H3MEPEeHNUsAX. '

ITpu orGope Kepra Ha Bofle WM OOHMHOM INIMHUCTOM PACTBOPE KEDH
HACHIIMIEH BOJOH WMAW (UIBTPATOM TIWHMCTOTO PacTBOpPa M OCTATOTHOR
He(THIO, a8 IPOIaH NPH HOheMeé KepHa Ha NOBEDXHOCTH HCIADAETCH.
Ecan mspecrma mepBoHadalibHas BOAOHE(PTEHACHIINEHHOCTH IIACTA, TO
IO 3TOMY KepHY MOKHO ONpejelnth mpereibHy0 Hedreormazy. Mnsa
9TOTO JAydme oTolpaTh KepH H3 00BOJHEHHOH TaCTH IIACTA, HOCHe IPO-
XOKQCHAs NPONAaHOBOH OTOPOUKH.

Wraxr, us-za 0rcyTcTBEA NPOBEPEHHOTO Me'rop;a ompeeNeHna BOJO-
HaCHINEHHOCTH HIacTa, COAEPKAMEro NOABIKHYI BORY, 3aTPYAHEHO
ompefieienue HedTeoTmAYM ILIACTA NIPH NpomaHoBoit pempeccun. Ilo-
9TOMY OLEHHTH 3KOHOMUYECKHe NIPeMMyIeCTBA IPUMEHeHUs Ipo-
maHa BMECTO BOTH A npe,u;enbnou medTEOTAATN MOKHO TOILKO IO
KepHY.

Ipomnece eHTecHenwa HedTM W3 MiIacTa NPOMAHOM JOJKEeH BIUATH
He TOJHbKO HAa WOAHOTY WM3BIEYEeHHMA N3 [IacTa HeQTwW, HO W HA HPHUTOR
Bonsl, Ilpu BHTecHeHmwwm HedTm MpomMaHOM KANKLIAPHOe NaBJIeHHE BO3-
HHKaeT TOJIPKO HA TpaHHIe HPONaHa ¢ BOmoOi, cofepsramelics B miacre,
a Ha TpaHUNE ¢ HedThio 0HO pasHO Hynw. [lostomy HedTh W3 mOpHCTOM
CpefH [OJKHA BHTECHATHCH IIPOMAHOM IpH JIO0HX mepenafax faBieHAsA,
¥ KOHeUHas HePTeoTHada IPOTOYHHIX HOP AOJNKHA OHTH NMPAKTHIECKHE
HOJHOM.

Bopma BniTecHseTca TONBKO TOTHA, KOIJa Iepelay NaBJeHNS NPEBH-
HmAaeT BeIUYMAY KaNmISPHHX CWI HAa rpadumne mpomad — Bopa. Cremo-
BaTeJIbHO, OPH BHTECHEHWE HePTM IIDONAHOM ¥3 BOMOHACHINEHHOTO
ImiacTa JOJKHA CYIIecTBOBATh TaKasi rPAaHMIA aBTOMOJEABHOCTH, HIIKe
KOTOPOH BHITECHEHHOE KOJWMYECTBO BOJAH OKaKeTCA MUHVUMAJIbLHEIM,
a BHINe — MAKCUMAJLHHM. Y CTAaHOBJIEHNe TAKOM TPAHUIE HMeeT TpaK-
TA9eCKOe 3HAUEGHWE IIA HHCIVIYATAUA CHIBHO 06BOJIH9HHI>IX n BOMO-
ITABAIOINX 3aleiKed. OKCIIyaranus NONOOHEIX 3allesKeldl HuUKe 3TOM
rPaHUIE, BO3MOMKHO, IPHBEeT He TOJHLKO K YMeHbIEHHI 0T0opa
BOJHI, HO ¥ OKAKOTCHA BKOHOMWYECKMU BEIOIHOIM.

JIBwiReAne CMEIIMBAIOIMUXCA RUAKOCTeH, B TOM dHCIe LHPONAHA B
HeTH, B KAMWIIADPHHX CHCTeMAaX OJNH3KO K ~TPYiHHO-mapaboimiecKoMy
pacupenenenmio ckopocreir. Ilosromy medreornaga B GecHpOIAHOBHIR
Hepuoj, B 3aBHCMMOCTH OT COOTHOWIGHHM:A Bs3KOCTe#l HeTuM H MPOMAaHA
H CTeIeHH MHKDOHCOXHOPONHOCTH IOPHUCTOI CPeABl MOJHET COCTABIATH
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oT necroIbKnx m0 40—50%. OcralbHEOe KOIWIECTEO HEePTH BEITECHUTCH
W3 HOPUCTOH CPEAEl B CMECH ¢ IPONAHOM, NPHIEM MONHOTA e M3BIede-
Hug OyneT ompemelAaTLCH PpasMepaMmu mponanoBoit oropourm [1171].

IIPOI'HO3NPOBAHUE HED®TEOTHAYH ILJIACTA
IO PE3YJBTATAM AHAJ/IN3A HEPHA
1 NCIIOJHb30BAHNE UX JJIA BBIBOPA
OIITHIMAJBHOTO BAPHMAHTA PA3PABOTHU

C 1menbi0 OleHKN HATANHHON HeQTOHACHINEHHOCTI 4 BO3MOKHOM medTe-
OTAAYH HA PAfe IJIOMANeH OHIN TPOOYPEHsI CKBAKAMBL ¢ MOJIHLIM 0T6O-
poM KepHA w3 HePTEeHOCHEIX OTIOMKOHHH DU IPOMHBKE PACTBOPOM Ha
vedrauoit ocmone. [{o pesyarnratram craructirgecroi o6paboTu pes3yib-
TATOB AHAJIN3a KePHA OTPe/eNANH KOPPEIANMNOHHEE 3aBHCAMOCTI MERIY
HAYaALHON BOJOHACHIIEBHOCTHIO0 KePHA U ero MOPHCTOCTHI0 U UPOHMIAe-
MocTi0. OAHOBpeMeHHO HAXOAHAX (POPMYJIH, ANTPOKCUMHUDPYOIIHE DTH
3aBHUCHAMOCTH.

Ha pwuc. 79 moxHO BUgeTh, 9T0 AJId PA3AHYHBIX KOJJIEKTOPOB I 3a.Je-
sKeil He(TH W rasa 3TU BaBUCAMOCTH pasimdubl. llosroMy paa wasmoro
MeCTOpOMKIeHnsa HeoOXomumo Oypefdne OMEHOUHHIX CHKBAMKHE C HOJHBIM
BHIHOCOM KEPHA IPHU HPOMEBKE HeQMILTPYIOMUMCA Ge3BOJHEM H3BECT-
KOBO-GUTYyMHHIM pacTBopoM. (0paboTka pezyibTaTOB aHANW3A KepHA
[I03BOJIAT BHABUTH KOPPEIAHOHHEE CBA3H MEIKAY apaMeTpaMu It ompe-
‘HeUTh HIDKHWE Npefel HOPICTOCTH W IPOHUIAEMOCTH KOJIJEKTOPOB.

Taxuam myreM OBIO YCTAHOBIEHO, 9T0 HUIKHUN mpejed DOPHCTOCTH
mis naacra Iy meBoHCKUX oTdosReHult TyHMasHHCKOro MeCTOPOKASHHA
pasen 5%, [AJiA YTIEHOCHHX OTHOMKOHHEA APIaHCKOTO MECTOPOMICHN —
12%, mig XagyMcKuX oTido:Kenui IlejarmaguHCKOro razoBOTO MeCTOPO-
mpedng — 19% w 1. x. TIporumaeMocTs, COOTBETCTBYIOUIAL 3THM 3HA-
9eRuAM nopHcTocTH, o miaacty [y pasma 0,15 M]I, mo yrieHOCHEM OTIIO-
smernaM Aprancxoro Mecroposgmenus — 1 mJl. Us srux mamHpx cie-
oyer, 9T0 HIGKEUH Opefed HWOPHCTOCTH KOJJIeKTOPOB Lpu OmeHke abco-
JIOTHHX 3aIacoR HeTH ¥ rasa B 3aleKax PasJInUHBX MECTOPO;RIeHH
MOKeT OTTHYAaThCA B HECROJALKO pas. IlosToMy memoabzoBamiie aHaIo-
THYHEIX MaTepHWAIoB JPYIHX MeCTODPOKAeHU# BMecTo WHPOPMAIUY,
KOTOpasd MOHeT ObITh HONydYeHA IIPH IPOBOIKE ONMEHOYHHIX CKBKHUH IO
KORIOMY MECTODOMICHMIO, IPEBATO BO3ZMOMKHOCTHIO CYIIECTBEHHLIX IPO-
¢UeToB B ONEHKE 3aMacOB HeTH ¥ raza B 3ajesKax.

PaccMoTpuM BO3MOJKHOCTEL OIMEHKN HeQTCOTHAadn HJIacTa II0 Pesydb-
TaTaM aHAIW3a KepHa. Paspaborxa APIAaHCKOr0 MECTOPOIKIEHNS BefeTcs
upr yOIpyTOBOJOHALOPHOM PEKIMe ¢ UOIEPKAHEEM ILIaCTOBOTO JaBie-
nug. Corxacmo mecnenoBamuav B. M. Bepesnma [22], dasosasa uponn-
MaeMocTh Ad He(TH paBHA HYJIO OpPW BOgoHACHImenHocTH 75 %, KOTO-
poii mo Kpusoit (cM. pmc. 72) coorBeTcTBYeT HOpucTocTh oKOIO 17%.
Cpenuga ocraTouHag HeTeHACHIIEHHOCTh B KePHe ¢ HOPICTOCTHI0 OKOJIO
17%, mOBHATOM H3 CKBayKUH IPU HPOMEIBKE TIJIUHUCTEIM PACTBOPOM,
okazanach pasmoit 0,229. IlpousBemenme wKozddumyenTta 06BEMHOIO
paciIupenns HeTH APIAHCKOTO MECTOPOJKICHUA HA OCTATOUHYIO HedTe-
mackmenHocts pasHo 0,311. Ha puc. 88 sToMy 3HaUeHHIO COOTBETCTBYET
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KO3(puIUeHT BhTecHeHna pabnmit 0,55. Torma madaibHas BOJOHACH-
mernocth papaa 0,286, aro coorBercTByer mopucroctu 0,22 (cMm. pue. 72).
Ecau ydects obpasmel, comep:Kamiue MUKDOBKIIOYEHHMSA OKHUCIEHHOM
He(TH, TO BOJHINHA KOI(P(QHIIMEHTA BHITECHEHHs INONYIHTCA PaBHOMH
Ben = 0,498.

Ilo gaparnM BamHUIINHedTs, Kosdduunent HedTeoTnaun MPOMHTOR
gacti VI miacra AmnToBCKOro y9acTea APpIaHCKOIO MeCTOPOACHUSA
cocrapager 0,485 [238]. Amanornggyio OmeHKY MOMKHO BHIOJIHHUTH JIA
APYTUX MeCTOPOKJeHHH ¢ yieToM pe;RmMa sKcmiayaranuu. Hamprimep,
OCHOBHHIE 3aIacHl Tsedol HedTnm Ha AXTHpPCRO-Byrympmeipcro#i mio-
Mafy OPAYPOUEHH K HECYaHBIM KOJLIEKTOpPaM 3Ib0yPraHCKHX "OTIOHe-
Huit. [{oa mopcueTa M3BIEKAeMEIX 3aMacoB B BTHX OTIOKEHUAX KOMP-
¢unuenr HedreoTadn 6ol mpunar pasusM 0,2. BriGop cmocoba yBenn-
UeHHA HePTeOTHaYd BABUCHUT He TOJBKO OT KOJJIEKTOPCKHWX CBOHCTB
OTIIO3KeHNi, HO ¥ OT CBOMicTB HacHINapMel nX HeQTH ¥ XapaKTepa 06BOJ-
. HEHHOCTH.

Hedrs aroii 3anemu umeer mixotnocrs p = 0,971, mavanpumii raso-
BHi arTop okoxo 7 M3/1. B macrosiee BpeMsa HedTh B IUTacTe MPAKTH-
4eCKM JerasupoBaHa. Bssxocts medrm mpm Ttemmeparypax ot 40 mo
100° € ronebaerca B npemenax or 1140 mo 22 cll. Us ¢pynxumonanpHom
33BUCUMOCTH BA3KOCTY HeTH OT TeMIEPATYpPH PAacIeTHHIM LYyTeM IIOJY-
9eHo 3Havenwe BaskocTH Hedru 34 000 cIl mpm Temmeparype miacTa
17,5° C. Texymee mIacToBoe JaBjieHHe OPHEHTHPOBOYHO COCTABIAET
25—30 wre/em®.

QaxTnueckne U pacueTHHE NaHHHe IO Ae0uTaM CKBaKUH CBUIETEIb-
CTBYIOT O TOM, 9TO OCHOBHAf Macca He(TH HOCTYymaeT M3 IJIaCTa B CKBa-
suEH 00 TpemuHaM. Hexoropoe KOIMYecTBO €6 MOCTYHANO TAKKe W3
Iop B pesyJabTaTe BHpeldeHus rasa. Ho BeaemcTBHe BHCOKOM BASKOCTH
HeTH B MAJOro rasoBoro (JaKTopa MOPHCTYIO YacTh PacCMATpPUBAEMOTO
KOJLJIEKTOPA MOJKHO CIMTATH NANEKO HEBHIPAOOTAHHOM.

O6Bonperuocts Hedtu mocturana 75%. KHax noxasamu pacuers,
OCHOBHAS Macca BOAH IBwKercs no TpemubaMm. Ilo mpmToxy BomH @
He()TH MOKHO ONEHUTH KO3(PUIUEHT TPEI[HHOBATOCTH, CPEHIO pac-
KPHITOCTH TPeHywH mo ¢opmyde [oniom ¥ cpepHecyTod4HY0 HPOM3BORH-
TeJIbHOCTD CKBAa;KUHH IPU CHWKeHNN BaszkocTd HedTH Ao 1 cll. B Taxmx
YCIOBHAX HeTeoTHada MOKeT GHTH HOBHIIEHA TOJBKO IYTeM CHUKeHOA
BA3KOCTH HEPTH JI0 BABKOCTH BOJH, YTO0 BO3MOKHO IDPY HOBHIICHHR
TeMueparyps miracra go 250° C. Ilpu 3ToM Bosma mepelifier B mapoo6pas-
HOE COCTOSHMe.

Boxee moinmoe BiiTecHemme TssKelod - HedTm Ha AxTEHpero-Byrys-
AHPCKOH DIOMagu B HACTOAMEe BpeMs BO3MOJKHO TOJBKO HPH HCIOJB-
80BAHAY Wapa MAK BO3EYXA ¢ BEICOKOMK TemnepaTypon HAY UPHMEHEHHN
BHYTPUIIACTOBOrO TODEHMUA.

Topobumii neranbHmil aHakws KepHA M IPOMEICHOBHIX HAHHHIX HO
RaKAOH 3aiesxy HehTH MIN rasa KaeT BO3MOKHOCTh IPABUILHO OLEHHUTH
OUTHMANLHNI BAPHAHT paspabOTKM MECTODOMKIEHHA ¢ MAKCHMAJbHO
BOBMOKHOI He(reoTAavel maacTa. . '
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