13BecTra Tomckoro nonuTexHudeckoro yHnsepcuteta. 2012. T. 320. N2 1

Y[IK'553.98

YYET AEQOPMALINOHHO-METACOMATNYECKOTO NPEOBPA30BAHNS
HEQDTEFA30HOCHbBIX 3ANEXEN B MPOLIECCE UX PA3PABOTKU

E.A. TnagkoB

TOMCKWIA NOAUTEXHUYECKIA YHUBEPCUTET
Tomckui dunman VHCTUTyTa HedbTerazoBow reonorun v reodmsnkm um. A.A. Tpodumyka CO PAH, r. HoBocnbupck
E-mail: gladkov1974@mail.ru

[Npw pa3paboTke MECTOPOXAEHUN HEGDTV U ra3a MPOUCXOANT U3MEHEHME 1X NEPBOHAYaTbHbIX UIbTPALMOHHO-EMKOCTHBIX CBOMCTB.
BO3MOXHOW MPUHMHON MOXET ABAATLCA AEPOPMALMOHHO-METACOMATIYECKOE MPeobpa3oBaHie NPOAYKTVBHbIX OTI0XeHWH. [pesna-
[aeTcs y4uThIBATL MPOLIECCH MPUBOAALLME K U3MEHEHMIO 0ObeMa MyCTOTHO-MOPOBOro MPOCTPAHCTBA Kak KapOOHATHbIX, Tak M TeppureH-
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B Hacrosiee Bpemsi cylecTByeT 00LIMPHOE KOJIK-
YeCTBO MCCNEIOBAHMH, TTOCBIMIEHHBIX TIpobieMe 00-
pa30BaHUS MECTOPOXIEHHUH yriaeBomoponos. Paccma-
TPUBAETCS TPY OCHOBHBIX THIIOTE3bl — OpraHUYecKas,
MUHepalibHasi U MUHEpabHO-OpraHu4YecKasi, 0JHaKo
aBTOP CKJIOHEH TMPUIEPXKMUBAThCS TTOJUTEHHON MTPUPO-
IbI 00pa30BaHUs YIIeBOIOPOIOB [1].

MHOro4YHCIeHHBIMHU UCCNIEN0BAHUAMH [2—6 1 1p.]
JIOCTOBEPHO BbIfieJIeHA CBSA3b TEKTOHMKY C SMaHaIIHSI-
MM U3 BEPXHEIl MAaHTUM B BUJIE TUAPOTEPMAJIBHBIX Pa-
CTBOPOB ((h/1IOMIOB) ¥ MpolieccCaMy U3MEHEHMs T0-
pon-KoJuiekTopoB. [Ipu 3ToM posib BhICOKOTEMIIEpa-
TYPHBIX THAPOTEPM ((PIIOMIOB), aKTUBU3UPYIOIIUX
npotecch (GopMUPOBAHUS BTOPUYHOM TOPUCTOCTH
3a c4€T 00pa30BaHUs TPEIIMH I'MApOpa3phiBa, BecbMa
BbICOKA. B uyacTHOCTM, u3yuyeHME KOJIEKTOPCKUX
CBOICTB ITAJICO30MCKNX OTIOXEHWI (pyHIaMeHTa 3a-
nagHoit Cubupu (ocagoyHble, MeTaMOp(pUUeCKue
1 M3BePKEHHBIE TIOPOJIBI) ITOKA3aJI0, YTO OHU XapaKTe-
PUBYIOTCS PEe3KOH HEOTHOPOMHOCTBIO U TPEIIMHHO-
KaBEPHO3HBIM XapaKTepOM, BO3HUKIIKMM 32 CYET MeTa-
COMaTHYECKOM MepepaboTKH MOPOJL TMAPOTEPMaIbHbI-
MU (broraaMu) pacTBOpaMu.

CoBpeMeHHas THAPOTepMabHas AEATEITbHOCTD,
crnocoOcTByIoIIAs (OPMUPOBAHUIO METACOMATUTOB,
TaKkXke ycTaHoBeHa B mpenenax Ilpunsrckoii Bnamu-
Hbl U IPYTUX pailoHOB IpeBHMX IiatdopM. Ha Ten-
ru3ckoM MectopoxaeHuu (KazaxcTaH) MOBTOPHBIMU
TEOXUMHMIECKUMH CheMKaMM OBLTH BBHISBJICHBI T€OXH-
MIYECKIE aHOMAJINH, «CBUIETENbCTBYIOIINE O ITYJIb-
CUPYIOLIEM ITOTOKE TTYOMHHBIX (DJIIOMI0B 10 pa3phbiB-
HBIM HapyleHusM» [3].

CreuuagbHbIMU UCCIEAOBAHUSIMU ObLIO yCTaHO-
BJIEHO, UTO 00BbEMbI HAKOTLJIEHHOM J00bIYM YIJIEBOA0-
POJIOB 1 IOKa3aHHBIE WX 3aITachl, MOTYT OBITH COTTOCTA-
BUMBI C KOJIMYECTBOM IIPMBHECEHHOIO BellecTBa [5].
Britieyka3zaHHbIe aBTOPbI OTMEYAIOT, YTO «[TOHUMaHKe
TUAPOTEPMAIBHOM TPUPOJIbI MIACTOBBIX (HIIOMAOB MO-
3BOJISIET pacCMaTPUBaTh HAKOTUIEHUE YTJIEBOJAOPOIHbIX
Macc, BTOPHIHBIE M3MEHEHHSI TIOPOIT pa3pe3oB, BO3HU-
KHOBEHHE HEOTEKTOHMYECKHMX CTPYKTYpP, (OpMUpPOBa-
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HUE aHOMAJIbHBIX TIOBEPXHOCTHBIX TEOXMMUYECKUX MO~
Jieit Haj 3aexXaMy He(TU M rasa, Kak eIMHbINA Hepas-
PBIBHBII BO BpeMEHM M MPOCTPAHCTBE IPOLIECC, CBSI-
3aHHBIN ¢ Jerasalueil Help TIaHeThl» [35].

JeTanbHble neTporpaduyeckue uzydeHust mados
(DUKCUPYIOT MHOTOUYMCIICHHbIE 3epKajla CKOJbXEHUS,
30HBI APOOJICHNUSI, BEPTUKAIBHYIO U JIaTepabHYIO Tpe-
IIMHOBATOCTh, MEXaHWUECKYl0 AedopMaluio Mmopos
(cxaTue M pacTpecKMBaHME), KaTakjia3, M3ru0 CIIof,
BIaBJMBaHME 3epeH, 00pa3oBaHKUE PereHepallMOHHbIX
KaeMOK, BOSHUKHOBeHUE MUHepaioB [7—9 u ap.]. Tek-
TOHMYECKass aKTUBHOCTb CITOCOOCTBYET MPUBHOCY «ar-
PECCUBHBIX», HACBIILIEHHBIX OOJBIINM KOJIUYECTBOM
KapOOHATHOTrO BellecTBa (DIIOMAOB U3 BepXHEH MaH-
au [7-8, 10—12 u gp.].

HedTeHocHbIE TOPU3OHTHI, MO-CYILECTBY, Mpea-
CTaBJISIIOT OO0 CIOXKHYIO CUCTEMY, YacTO 0JJOKOBOTO
CTPOEHUSI, BHI3BAHHOTO HATMYMEM AMU3BIOHKTHBHBIX
HapYIIEHUI U 30H TTYOMHHBIX Pa3OMOB.

Hecmotpst Ha 00MIMe MHOTOYMCIEHHBIX JAHHBIX O
BJIMSIHUM TEKTOHUKU U TIIYOMHHBIX (QJIIOMIOB Ha 3all-
€XM YIJIEBOJOPOIOB, 0 CUX MO MPAKTUUECKU HUTIE
HE YUUTHIBAIOTCSI MPOLECCHl M3MEHEHUsST (DUIIBTpa-
IIMOHHO-eMKOCTHHIX ¢BoiicTB (PEC) mopon-Kosiek-
TOPOB B IIPOLECCe UX pa3paOdOTKuU. ABTOp Ipeijiaraer
BBIICJIATh TPU OCHOBHBIX (DaKTOpa, BIMAIOIIMX Ha
OEC nopon-KomieKTopoB: ae@opMaliOHHbIE IIPO-
LIECChI, BTOPUUHOE MUHEPanoodpa3oBaHKUE U METaco-
Maro3. Bce BhllIeykasaHHBIe (DAKTOPHI, MO CYIIECTBY,
SIBJISIIOTCS CJIECTBUEM BIMSHMUSI TEKTOHUUECKUX TIPO-
LIECCOB, a MMEHHO TEKTOHMYECKMX TUCIOKALMM, KO-
TOpPbIE BOBMOXHBI KaK CJIeICTBUE CEAYIOIIUX TPOLIeC-
COB: TOPM3OHTAJbHBIX JMOO BEPTUKAIbHBIX CMEIlle-
HUI, aKTUBU3ALMK 30H TIYOMHHBIX pa3iOMOB U TIepe-
Hoce (DIIIOMAOB IO HUM, 00pa3oBaHUs JEMpPecCUOH-
HBIX BOPOHOK U TIpouce.

B nociennue roapl psa ucciaemopateneii [13] momy-
yuIn (haKTUUECKUE TaHHbIE O BIUSTHUM Ae(OpMalIMOH-
HBIX TIPOLIECCOB I10/ AeiicTBIEM 3(D(PEKTUBHOTO NaBiIe-
HUSI, M3-3a YMEHBILEHUS TTACTOBOTO JABIICHUS, B YCIIO-
BUSX HEKOMIIEHCMPOBAHHOIO 0TOOpa  (hIIOUI0B



[eonorvsa HedTv v rasa

13 TIPOAYKTUBHBIX OT/IOXeHUH. CyIlecTBYIOLINE METO-
TIMKY TIO3BOJISTIOT OTIPENIETIATh OTHOCUTETBHBIE (DAa30BbIC
MPOHUIIAEMOCTH TIOPOJI-KOJIJIEKTOPOB, HO B OOJIBIIMH-
CTBE CTyyaeB OHM CXOIHbI M B CBOEW OCHOBE MMEIOT
ypaBHeHue Ilypcenns (1949), B KotopoM WISl pacuéra
MTPOHMUIIAEMOCTH YYUTHIBAIOTCSI KOHTAKTHBIN YTOJ, MO-
BEPXHOCTHOE HaTSDKeHME, KO3 OUIIMEHT MTOPUCTOCTH,
KanWUISIPHOE [aBjieHue, KO3(p@ UIUEHT BOIOHACHI-
IIEHHOCTH U JIMTOJIOTMYECKUI MHOKUTEb, YIUThIBAIO-
K OTIMYME KaWUTSIPHOM MOJIENTM OT CTPYKTYPHI TI0-
POBOTO MPOCTPAHCTBA PeabHbIX TOPHBIX MOPOI.

JlaHHbIe, TIOTydeHHble Ha ocHOBe Monenu [lypcen-
TSI, XOPOIIO COTJACYIOTCS C 3KCIEePUMEHTATbHBIMU
pesyabTaTaMu Ul cCMayMBaloelt dasbl, OTHAKO TS
HecMauuBalolieii has3bl YacTo MoKa3bIBalOT HEYIOBIe-
TBOPUTEbHBIC PE3YbTaThl. BCE 3T0 1eTKo 00BsICHSIET-
sl HEOOXOMMOCTbIO TIPOBEAEHUSI CrielMaNu3UPOBaH-
HBIX CIIOXHBIX 9KCIIEPIMEHTOB C IIETBI0 yUeTa BIIHS-
HUS Ha OTHOCHUTEJIbHYIO (Da30BYIO MIPOHUIIAEMOCTD Ta-
KMX TapaMeTpoB, KaK M3BUIMCTOCTb MOPOBBIX KaHa-
JIOB, B3aMMOCBSI3aHHOCTb TIOp BMEILAIOLIMX TTOPOJI,
CMauMBaeMOCTb TIOBEPXHOCTM MOPOBOTO MPOCTPaH-
ctBa u ap. Jloka3aHo, U4TO 3TH TIPOIIECCH TIPUBOIAT K
U3MEHEHUI0 00bEMA U CTPYKTYpPHI IOPOBOTO IIPO-
CTPaHCTBa, YTO BJIEYET 3a COOOI, COOTBETCTBEHHO,
Y U3MEHEeHUe MpoHulaeMocTd. OYeBMAHO, YTO TpU
M3MEHEHUM CTPYKTYpPhI MOPOBOTO MPOCTPAHCTBA J0JI-
JKHBI U3MEHSIThCSI M OTHOCUTEbHBIE (ha30BbIe TPOHMU-
IAeMOCTH, TIOCKOJBKY YMEHBIIEHUE MOPOBOTO IPO-
CTPAHCTBA MPUBOANT K U3MEHEHHIO Pafnyca TIOPOBBIX
KaHaJIoB. A, KaK XOpOILIO U3BECTHO, U3MEHEHME paIy-
yca TIOPOBBIX KAHAJIOB MPUBOAUT K U3MEHEHUIO BEIU-
YKMHBI KaMWUIIpHOro aaBneHus. OTHAKO yKazaHHbIE
WCCJIeIoBaTe/IM HE YUUTBhIBAIM JBMXKEHUE TUIACTOBbIX
(bmIONIOB, KOTOPHIE TaKkKe MOTYT M3MEHSITh TeoMe-
TPUIO MYCTOTHO-TIOPOBOTO MPOCTPAHCTBA 32 CUET Me-
TaCOMaTUYECKMX MPOIECCOB U BTOPMYHOTO MMHEpa-
JI000pa3oBaHMUsI.

Takum 0OpazoM, TpearaeTcs paccMaTpuBaTh Je-
(bopMaIIMOHHBIE M METACOMATHYECKHE MTPOIIECCH COB-
MecTHO [14], ipu 3TOM BTOpUYHOE MUHEPaAI000pa3o-
BaHMUe, KaK MPaBUJIO, SIBISETCS CIeICTBUEM 00OUX BbI-
1IeyKa3aHHbIX (PaKTOPOB (PUCYHOK).

st 3TOro BBOAMTCSI HOoB0e noHsmue nedopma-
IMOHHO-MeTacoMaTnieckoe Tpeodpa3oBanme. [e-
(bopMallMOHHO-MeTacoMaTnyeckoe MpeodpasoBaHue
— 93TO MpeoOpa3oBaHUe MOPOJ B Pe3yJbTaTe U3MEHE-
HUSL CTPYKTYpPbl U 00bEMA HX MYCTOTHO-TIOPOBOTO
MPOCTPAHCTBA TPU aKTMBHOM YYacTUU IJIACTOBBIX
(110MI0B U BTOPUYHOM MUHEPAT000pa30BaHUM, TIPU-
BOIAIIEE K M3MEHEHMIO MX (DUIIBTPAIIMOHHO-eMKOCT-
HBIX CBOICTB.

JHedopmallMOHHO-MeTacOMaTUIecKoe Mpeodpas3o-
BaHME 3aJI€XKeH YIIIEeBOIOPOIOB, KaK YACTHBINA CIydya,
COCTOMT M3 YEThIpEX MOCIEI0BATEIbHO CMEHSIIOIIMX
JIpYT Jpyra 3TanoB: 1) B mpoiecce GopMUpOBaHHUS 3a-
eXell YIJIeBOAOPOIOB; 2) B pe3yJabTaTe HaIOXEHHBIX
MPOLECCOB, BbI3BAHHBIX Pa3IWYHBIMU (haKTOpaMu
(TEKTOHUYECKUMM, KITUMaTUYECKUMMU U TIp.); 3) B Mpo-
Lecce pa3paboTKM 3alexeil YriieBoIopooB; 4) mocie
OKOHYaHUS pa3pabOTKK 3aiexell YrieBog10po/I0B.

TEKTOHUKA
~ ¥ ~
‘ Jedopmanms ‘ ‘ Bropuunoe munepanoodpasoanue ‘ ‘ Meracomaro3 ‘
M 14 14

‘ Jle(opManmoHHO-METaCOMaTHYECKOE IPE0Opa3oBaHie ‘

PucyHoK. OCHOBHbIE (hakTopbI MPeobpasoBaHms nopos

bosee Bcero M3yueHsl Mpolecchl UBMEHEHUsT MU-
HEepaNbHOTO COCTaBa ITOPOI-KOJIIEKTOPOB 10 Havaaa
pa3paboTKu 3ajiexeil yrieBomoponoB. CoBpeMeHHOE
COCTOSIHME M3YYEHHOCTH IePOPMAIIMOHHO-METacoMa-
TUYECKUX MpeoOpa3oBaHUii TaKOBO, UTO TPH paspa-
0oTKe 3aexeil yriaeBoIOpOIOB He YUUTHIBAIOTCS Jie-
(hopMaIMOHHO-MeTacOMaTHIeCKIe TMPpeodpa3oBaHMs
MOPO-KOJIEKTOPOB. BO3MOXHO, YTO OTHOM M3 TIPH-
Y1H, 00BSICHAIOLIMX PACXOXACHNE MOJIEIbHBIX U (haK-
TUYECKUX JAHHBIX TPU afanTaluy TPEXMEPHBIX KOM-
MBIOTEPHBIX T€0JOT0-TEXHOJIOTMYECKUX MOJENeid, SIB-
nstercst m3MeHeHne ®EC TpOIyKTUBHBIX OTIOXCHUI
B TIporiecce WX pa3paboTku. bonee BBICOKOMpoHMIIA-
eMble KOJIJIEKTOpa M3MEHSIOTCSl CYIIECTBEHHO OBI-
cTpee, YeM HU3KOMPOHUIIAEMBIE.

CornacHo 3akoHy BanT-Todda mpuHsTO cumTats,
YTO TIpM MOBBIILIEHWU TeMmepaTypbl Ha Kaxabie 10 °C
KOHCTaHTa CKOPOCTH 3JIEMEHTapHON XUMIJYECKOU pe-
akuuy yBenuuuBaercs: B 2...4 pasza. Ilpu yBenmdyeHun
JaBJICHNUS, TEMIIEPATyphl M KOHIIEHTPAIIMU TTyOMHHBIX
Gboua0B, TOTMYHO MPENON0XKHUTh, YTO MPOLIECCHl Me-
TacoMaTo3a W BTOPUYHOTO MUHEPaI000pa3oBaHuUs
Ha IyOMHAX B HECKOJIbKO KWJIOMETPOB OYIyT IMpoTe-
KaTh Oonee WHTEHCWBHO. K coXaneHWIo, MpaBUIIO
Banr-Iodda nMeeT orpaHnueHHY10 00J1aCTh TPUMEHM-
MocTd. B yacTHOCTH, 5TOMY NPaBUTY HE MOMYMHSIOTCS
MHOTHE peak1K, HATPUMED, peakK, MPOUCXOISIIIE
MIPY BBICOKMX TeMIIepaTypax, O4eHb ObICTPbIE W OUYEHb
MemneHHble peakiyu. [IpaBuno Bant-Todda Obi1o BhI-
BEICHO SMITMPUYECKUM TYTEM U MO3BOJISIET B IIEPBOM
MPUOIMXEHUHN OLIEHUTD BIMSIHUE TeMIIepaTyphl Ha CKO-
POCTb XMMMYECKOM PEaklMM B HEOONBLIOM TeMIlepa-
TypHOM MHTepBaje (06b1uHo oT 0 10 100 °C), yTo BroN-
HE XOPOIIO COTTIACYEeTCs C YCIOBUSIMU, CYIIECTBYIOIIH-
MU Ha OOJIBIIMHCTBE pa3padaThIBaeMbIX JMOO ILIaHU-
PYeMBIX K BBOMY B OKCILIyaTallMl0 MECTOPOXIECHUI
yrieBogoponoB. Ilostomy crenenb usMeHenuss GEC
Oojiee TIYOOKO 3aleralolinX MECTOPOXACHUIA MOXKET
MpOTeKaTh ropasao ObICTpee, YeM MaOTTyOMHHBIX.

B mporrecce pa3paboTKM MECTOPOXICHUIA YIIeBO-
JOPOIOB XKUIKOCTH 1 Ta3bl B INIACTOBBIX YCIOBHSX Ha-
XOIATCS MOJ AEHCTBUEM CHJI, CIIOCOOCTBYIOIIUX TIepe-
MeleHnIo (BIonIoB K 3a008M 3KCITyaTallMOHHBIX
CKBaXXMH WM, HA00OPOT, YAEpXKMBAIOUIMX KX B IUIa-
cre. K OCHOBHBIM MCTOUYHWMKAM 3HEPTUH, TIPOSBIISIO-
MM ce0s1 TIPY IBVKEHUH TIOA3eMHBIX (DTIOMIOB K 3a-
00sIM IEICTBYIOLIMX CKBAXXMH, OTHOCSTCS: 1) cxkuMae-
MOCTb He(TH 1 BOJIbI B TIOPOIAX-KOJIIEKTOpaxX; 2) Tpa-
BUTALIIOHHAsI SHEPTHsI HE()TU B BEPXHUX CIIOSIX TIacTa
M0 CPAaBHEHMIO C 3HEpPrueil Ha €ero MOrpyXeHWUW;
3) yIIpyrocTh CKaToOro U PacTBOPEHHOTO ra3a B He(TH
1 BOJIC BHYTPH TPOIYKTHBHOTO CJIOST MJIM B 30HaX CBO-
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0OJHOTO Trasa, Jexallux MOBEpPX I'OPUM30HTA, HAChI-
LIEHHOTO HedThlo; 4) yIpyroe cxaThe BOABI B ILIA-
cTax, cooOdInarIuxcs ¢ He(TIHBIM pe3epByapoM [15].
[Tpu sKcrutyataliMy CKBaXWH BbIIIEYKA3aHHBIE THUIIbI
3HEPruil pacXoayrTcs Ha MPeopoIeHUe COMPOTUBIE-
HUSI MOPOAbI TEUEHUIO XUIKOCTEH W rasa, repeme-
MIAfoIuMXcs B 00J1aCTH O0JTee HU3KMX 3HAUCHUH SHEp-
TUY 1 TaBJICHMS.

Oco0eHHO MHTEHCUBHO 3TOT MPOLIECC HAUMHAETCS
Mpu 3aKauke BojAbl (OCOOEHHO MOBEPXHOCTHOI) B
miacT. [ToaToMy mepBOHaYalbHBIE XapaKTEPUCTUKU
MOPOJI-KOJLIEKTOPOB, KO3(PUIMEHT 0XBaTa, Ko3(-
(UIIMEHT BHITECHEHUS, OTHOCHTEIbHBIC (Ha30BbHIE
npoHunaemMoctu, uaMeHsiorca. Msmenenne PEC
MPOAYKTUBHBIX OTJIOXEHUN OymeT s pasiuyHbIX
CKBaXXMH Pa3IMUHBIM, UTO TAKXKE OCIOXKHSET MpoLecc
CO3/IaHMsI TPEXMEPHBIX (DUIBTPAIIMOHHBIX MOJIENEA.

K coxaienuio, coBpeMeHHOE TIPOTpaMMHOe 0bec-
TeyeHne He CrocoOHO, a BepHee cKasaTh HE MOITOTO-
BJIeHO 11 pacueta nusmeHeHuit ®EC B pesynsraTte ae-
(hopMalIOHHO-METaCOMAaTUYECKUX MPeoOpa30BaHMUIi.
OCo0eHHO 3TO aKTyaJIbHO ISt MECTOPOXKIECHUI, HaX0-
JSIIMXCSl B MHOTOJIETHEN SKCIUTyaTallMM, B KOTOPbIX
nepBoHavyaibHble @EC mopoasl MOIIM MpeTepreTh
CYLIECTBEHHOE W3MEHEHME M TeM CaMbIM TOBIUSThH
Ha IMHAMUKY BbIPAOOTKU TOABUXKHBIX M3BJIEKAEMbIX
3aracoB M BEJIMYMHY MPOEKTHOTO KO3 UIIMEHTA U3-
BJIeUeHUsT HeDTH.

TakuMm 00pa3oM, AeHCTBYOIINE B HACTOSIINIA MO-
MEHT «MeTonuyecKre peKOMEHIALUH 0 TIPOEKTHUPO-
BaHMIO Pa3pabOTKM HE(TIHBIX U Ta30HETSIHBIX Me-
cropoxneHuit» (I[Mpukaz MIIP P® or 21.03.2007 r.
Ne 61), «HarmonansHbiil cTanmapT Poccniickoit ®e-
ngepaunu «MecTtopoxneHus He(TSIHbIE U Ta30HEPTSI-
Hele. [IpaBuna npoexktupoBanus paspadorku» (FOCT
P 53710—2009) He yuuThIBAIOT U3MEHEHUS, TPOUCXO-
JS1IME B Ipolecce pa3paboTKU MECTOPOXIEHU
VIJIEBOIOPO/IOB.

Ha ocHOBaHMM MHOTOYMCIIEHHBIX MCCIEI0BaHUI
MOXHO YTBEPKIaTh, YTO (DMIBTPAIIMOHHO-eMKOCTHBIE
CBOICTBA MPOAYKTUBHBIX OTJIOXKEHWI W BMEIIAIOIINX
MOPOJ MU3MEHSIOTCS B IPOLIECCE Pa3pabOTKU MECTO-
POXICHUI YIIeBOAOPOIOB KaK B MpKu3ab0itHOI 30HE,
TaK U B MEXCKBaXMHHOM MPOCTPAHCTBE.

OCHOBBIBasACh Ha MPEUTOKEHHOM KOHIIETIINH,
CTAHOBUTCS OYEBMIHBIM, B CHITy KaKUX MPUUMH BO3-
HUKAIOT MPOOJIEMBI MTPU AANTALIMU [€0JOr0-TEXHOJ0-
TMYECKUX MOJieJIeli K MICTOPUM Pa3pabOTKH, KOTa Mep-
BbI€ TO/IbI (DAaKTUYECKUE U MOJEJIbHBIE TTapaMeTphl (1e-
OuT, nIacToBoe M 3a00iiHOE TaBjieHKE 1 JIp.) COBMaa-
10T, a TIOTOM HAYMHAIOT PacXOIMThes. Bo3moxHo,
KOHIETHUS IehopMallMOHHO-METaCOMAaTHYECKOTO
npeobpa3oBaHusl MPOAYKTUBHBIX OTJIOXEHWH B Mpo-
Lecce Mx pa3paboTKM CMOXET OOBSICHHUTH MOAOOHYIO
npobaeMy. HecoMHEHHO, UYTO METOMOJOTUYECKUIA
TOIXON Ha COBPEMEHHOM 3Talle CO3MaHUS TpEXMep-
HBIX LIUQPPOBBIX TEOJOTO-TEXHOJIOTUYECKUX MOJIETIeit
He00X0IMMO TIepeCMOTPETb.

[TepBoHavyaabHble (PUIBTPALIMOHHO-EMKOCTHbIC
CBOIICTBa BBICOKOIIPOHUIIAEMbIX MOPOJI-KOIEKTOPOB
OyIyT M3MEHSTHCS CYIIECTBEHHO BBIIIE, YeM HU3KO-
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npoHuLaeMbix [16]. HecoMHeHHO M TO, UTO M3MEHE-
Hue ®EC nmpoayKTUBHBIX OTIOKEHWIT OyIeT IS pa3-
JUYHBIX CKBAXWH Pa3HBIM, YTO TAKXE OCJOXHSET
MpoLecC CO3JaHUSI TPEXMEPHBIX (PUIBTPALMOHHBIX
MOJETEN.

[Ipu TeopeTmyeckoM paccMOTpeHUM HauboJjee
CUJIbHO OYIyT IOABEPraThecs IMpolieccaM IIpeodpa3oBa-
HUS KapboHaTHBIE TOPOIbI, ciaoxeHHbie 100 % wu3-
BECTHSIKOM (KaJbLIMTOM), KOTOPBII B pe3y/ibTaTe MoJ-
HOIi TOJIOMUTU3AIMKM MOXET YMEHbIIATh CBOM 00beM
Ha 12,3 %; Tipn KaJTbIMTHA3AIIMT BO3MOXEH O0paTHBIHA
npotiecc.

B 3aBuCHMOCTH OT MMUHEPAJIOTMYECKOTO0 COCTaBa
MaTpullbl Y LIEMEHTA, aBTOPOM IMpeJaraloTcs JIBe
KiIaccudukauuy — 111 KapOOHATHBIX (MOMONHEHKE K
C.I. BuiunsikoBy [17]) u TeppUreHHBIX KOJIEKTOPOB
(momonmHenue x B.H. IllsaHoBy [18]), ocHOBaHHbBIE
Ha U3MEHEHUM eMKOCTHU KOJIEKTOpa B pe3yJibrare ae-
(hopMalIMOHHO-METAaCOMAaTUUECKUX Tpeodpa3oBaHuil
(tTabn. 1 u2).

Tabmuua 1. Knaccugykaumsi 13BeCTKOBO-[0NOMUTOBbIX MOPOJ
C y4eTOM AephopMaLMOHHO-MeTacoMaTn4eckmnx npo-
yeccos (r1o [17], € U3MEHEHMSIMY 1 [OMOTHEHMUIMM

aBTopa)
YmeHblue- YBenun4eHuve
ConepxaHue| Hue obbema | CofiepxaHiie | obbema ro-
Mopopa | Cay(COs);, | mopom npy |CaMg(COs),, | poa mpu
mac. % LIONOMWT- Mac. % |KanbuMTV3a-
n3aunn, % unn, %
3BecTHsK | 95..100 | 100 0,000 0 0 12,300
95 0,615 5 11,685
V3BeCTHAK 9 | 1,230 10 [ 11,070
ponomn- |75..95| 85 1,845 5.25 | 15 10,455
TUCTBIA 80 | 2,460 20 | 9,840
75 3,075 25 9,225
70 3,690 30 8,610
VI3BeCTHSK 65| 4305 35 [ 7,99
nonomn- | 50...75| 60 4,920 25..50| 40 7,380
T0BbI 55| 5535 45 6,765
50 6,150 50 6,150
45 6,765 55 5,535
LonomuT 40| 7380 60 | 4,920
n3gectko- | 25...50| 35 7,995 50...75| 65 4,305
BbIA 30| 8,610 70 | 3,690
25 9,225 75 3,075
20 9,840 80 2,460
BUCTLII] 10 11,070 90 1,230
11,685 95 0,615
Honomut | 0-5 12,300 100 | 100 0,000

[Ipu nmonoMuTH3auMK HaOIKOAAETCS YBEJIUUYEHUE
o0beMa IyCTOTHO-ITOPOBOTO TPOCTPAHCTBA, a MPHU
KaJIbLUTU3ALMN — YMEHbIIEHUE, TI03TOMY, 3Has CO-
CTaB TMOPOIbI, MOXHO MPEICTaBUTDh MpPearoaaraeMblii
MEXaHU3M, CM. TaoI. 1.

Jl1st TeppureHHBIX MOPOJ BO3bMEM KiacCcuduka-
uuto, npeptoxernyo B.H. [lIBanosem [18], T. K. 1mm-
POKO HMCIOJIb3yeMasl B MocjieHue rofabl Kiaccuduka-



[eonorvsa HedTv v rasa

uust A.A. XanuHa [19], KoTopast IeUT MOPOJIbI-KOJI-
JIEKTOPHI Ha 6 KJTacCOB 110 aOCOMIOTHON MPOHKUILIAEMO-
CTHU, HE YUYUTHIBAET MMHEPAJIOTUIO TIPOAYKTUBHBIX OT-
JIOKECHUH.

3aBUCUMOCTh M3MEHEHMs BENIECTBEHHO-MUHE-
PaJIbHOTO COCTaBa MOPOI00OPA3YIONINX KOMIIOHEHTOB
B pe3yabrarte Je(opMalnOHHO-METACOMATUIECKHX
npeoOpa3oBaHMii peacTaBIeHO B Ta0I. 2.

Tabnuuya 2. V13meHeHne obbema mycToTHO-MopPOBOro MPOCTPaH-
CTBA NPW MONHOV JONOMUTU3ALMN (KanbLmT3aLmm)
MPOAYKTVBHBIX OTIOXEHMI C Pa3INYHbIM TUIOM Lie-

MeHTa

Copepxa- CocraB LemeHTa, %

Hve Ue- | KapboHaTHo- | nuHucto- | KapboHa-
LleMeHT | MEeHTaB | FAMHUCTBIA |KapOOHATHbIA| THBIA (Mon-

nopofe, | (kapboHaToB | (kapOOHATOB | HOCTbIO Kap-

% <50 %) >50 %) BOHaTHbIN)

Bajslgb' 40..50 |0,100...2,500 |2,500...5,500| 4,920...6,150
OTRpLITM | 3 40 |0,060..2,000|1,850...4.430 |3,690...4,920
nopoBbIn
3akpeimeln | o5 3010 050..1,500 | 1,540.. 3,320 [3,075...3,690
NOPOBbIV
Heronwbif| 1 95 16.020..1,250 | 0,620...2,770 | 1,230...3,075
NopPOBbI
Ki“b%p' 5.10 |0,010...0,500| 0,310..1,110 | 0,615...1,230
Mpepbisn-
ciiikoH-| 1.5 [0,002..0,250(0,060...0,550] 0,123...0,615
TYPHbIN

3Has MUHEPATOTMYECKUIl COCTaB MPOIYKTUBHBIX
OTJIOXEHMI, UX TEKCTYPY U CTPYKTYPY, MOXHO IpOT-
HO3MPOBATh CTENeHb MU3MEHEHUS] 00beMa MX MyCTOT-
HO-TIOPOBOTO MPOCTPAHCTBA, YBEJIUYEHUSI MU YMEHb-
LIeHUs 00ILEH TOPUCTOCTH.

B Hacrosiee BpeMst aBTOPOM COBMECTHO C COTpPY/I-
HukamMu MHcTtutyra xumuu Hedtn (MXH CO PAH,
I. ToMCK) TIpOBOIATCS 3KCIIEPUMEHTBI, KOTOpBIE IM0-
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JlaHo Teopetndeckoe 060CHOBaHWE METOAa ONpeaeneHs KOIOULIMEHTa BEITECHEHMS HEGTY 13 M1aCTa Mpum eCTECTBEHHOM PEXUME K-
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BBepeHue

[Toacuér 3amacoB He(TH — 3aKIOYMTETbHAS CTa-
TSI pa3BenKy MecTopoxaeHus. [Tocie 3anmTel 0T4ETa
T10 MOJICUETY 3aracoB B [ocymapcTBEHHONH KOMUCCUU
TI0 3aTmacaM, MECTOPOXKICHHE BCTYIIAeT B CTAIMIO pa3-
paboTku. ToyHOCTH B OIpeneaeHnn KOJIMYEeCTBEHHOM
BEJMYMHBI 3aMacoB M 3aKOHOMEPHOCTb pacripesesne-
HUS MX TUIOTHOCTH TI0 MECTOPOXIEHUIO OKa3bIBAET Cy-
IIECTBEHHYIO POJb Ha SKOHOMUYECKME TMOKa3aTesn
Pa3pabOTK1 MECTOPOXKAEHUH YIJIEBOAOPOIHOTO ChIPbSI.
CrnoxuBiasics TIpakTHKa TTOACYETA 3a1TacOB OCHOBAaHA
Ha METOIMKE OIpele/eHUs TeOMETPUIECKOro o0bEMa
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TTacTa TIo pe3ysbraTaM OOOCHOBAHUS €T0 pa3MepoB
Ha OCHOBE TPEXMEPHOTO MoJAeIupoBaHusl. OCHOBHBIE
MapaMeTphl IIacTa BBOASATCS B MOJIE/Ib HA OCHOBE aHa-
JiM3a Pe3yJbTaToB MPOMBICIOBO-TeODU3NYECKUX HC-
ciaefoBaHuii. B xone uccnenoBaHuil ompenessiioTcs
reoMeTpuyecKue MapamMeTpbl MO 3aMepaM BeJWYMH
TOJILIMHBI ¥ TIOPUCTOCTU HA CTEHKE CKBAXUHbI, U YUET
UX BO3MOXHBIX M3MEHEHMI B MEXCKBaXKMHHOM TPO-
CTPAHCTBE, I10 pe3yabTaTaM MOAEIMPOBAHUSI TEHETU-
YecKUX MpolieccoB hopMUPOBAHUS TIACTA.

[Ipu moacuére 3amacoB XxenaTeabHO M30eraThb
OIMOOK, BO3HUKAIOIINX 33 CYET €CTECTBEHHOTO U3Me-



