1. B. ®ponos

K BOITPOCY O 3BHAYUMOCTHU ITPU3HAKOB TAJIBKOOBPA3OBAHUA
JIJIS1 IOUCKOBOM I'EOJIOI'MA (HA IPUMEPE I'PAHUT-
3EJIEHOKAMEHHBIX OBJIACTEHN KAPEJIbCKOI'O KPATOHA)

BBenenue

Tanpk oOpa3yercss B PUPOJE B OTHOCHTENIBHO IIHPO-
KoM 1uanaszone remreparyp (200-500 °C) u naBnennit (1—-
10° MITa) (PomaroBuy, 1974). TamskoBbIM TpeoGpa3oBa-
HUAM MOTYT MOABEPraTbCsa CaMbIC pa3IMIHBbIC 10 COCTABY
TOpoIb!I (OT YJIBTPAOCHOBHBIX 10 KHCIBIX) IPH IPHUBHOCE
HEJJOCTAIOINX COOTBETCTBYIOIMX KomIoHeHToB (CO,,
Si0,, MgO).

Ha teppurtopun Kapenuu npu nouckax MeqHO-HUKETe-
BBIX pya pabdoTamu Kapermbckol Te0JOTHYeCKON IKCITenu-
IUH OBUTH TIOITYTHO OTKPBITHI TPOSIBIICHAS TATEKOBOTO ChHI-
pbst (DypmaH u jp., 1989, 1995; dypman, Adonuna, 1995).
3aTeM 0003HAYMIIOCH U TATTBKOBOE HAIIPABIICHUE TIOUCKOB.

B mporiecce pabot Ha pazInyUHbIE BUAB MHHEPAIHHOTO
CBIPBS (30JI0TO, aJIMa3bl M JIp.) B MPEZENiax 3eIeHOKAMEHHBIX
cTpykTyp Kapenbckoro KpaTtoHa HCCIeI0BaTENsIMU HEPEIIKO
OTMEYATMCH MHOT'OYUCIICHHBIC MPU3HAKU TAJIbKCOACPKAIINX
obpazoBanmii. Tambk00Opa3oBaHUE SIBISCTCS MPOIIECCOM,
XapaKTEepHBIM IS TIOPOIHBIX KOMILIEKCOB 3€JICHOKAMEHHBIX
CTpYKTyp. Macmuralbl TajbKooOpa3oBaHus! 3aBHCST OT pszia
TeOJIOTMIECKUX (PaKTOpOB. 3HAUMMBIE OOBEKTHI TAITBKOBOTO
CBIPBSI MOTYT BOSHHKHYTH TIPH OIPEETICHHON UX COBOKYTI-
HOCTH B TIOJISIX Pa3BUTHS MEPUIOTHTOBBIX KOMAaTHUTOB. Ho
TIPOIIECCHI TAIBKOOOPA30BaHMS UMEIOT MECTO M B ITHPOKCe-
HHUTOBBIX KOMAaTHUHTAX, MUKPUTAX, MarHE3HAIBHBIX Oa3airb-
Tax, UHTPy3UBax Ma(uT-yIbTpamMa(UTOBOrO COCTaBa.

Tanbk — BTOpHYHBIH MUHEPAJI METaMOP(OTreHHOT'0 JIHOO
MeTacoMaTH4YecKoro rnpoucxoxaeHus. He oopa3sysice onto-
BPEMEHHO C MEJTHO-HUKEJIEBBIMU PYyJaMH, 30JI0TOM, ajiMa3a-
MH (Tak kak PT-ycnoBust oOpa3oBaHUsS pyHo0Opa3yrOIIIX
MHHEPAJIOB CYILECTBEHHO OTJIMYAIOTCS ), TAJIBK MOXKET OBITh
CBsI3aH C YKa3aHHBIMH KOMIIOHEHTaMH B napazexesuce no-
C1e008amenbHO20 POPMUPO8AHUs — B PE3yIBTATEe HAIOKEH-
HBIX TIporieccoB. ['eHeTHdecKast CBA3b MOYKET 3aKITFOUaThCs
B CTPYKTYpPHO-TEKTOHHYECKOM, METPOrpauueckoM, crpa-
TUrpaQuIECKOM KOHTPOJIE.

HexoTopble acnekThl MUHEpareHNU
TaJbKOHOCHBIX I0JIeH 3eJIeHOKAMEHHBIX CTPYKTYP

Ocan04HO-BYJIKAaHOTEHHBIE KOMILIEKCHl 3€JICHOKa-
MEHHBIX CTPYKTYP, COCTOSIINE CHU3Y BBEPX IO paspesy
3 MaduToB 06a3albTOBOTO IUIATO, MadUT-yIbTpamMadu-

TOBOI BYJKaHOT€HHOU TOJIIM, KOJYEAaHHBIX TOPU30H-
TOB, XE€MOIEHHBIX KBAapIUTOB, MapKHPYIOT YIJIEPOIH-
CThIE CiaHIBL. TambKOBBIM PeoOpa30BaHUsIM, B ICPBYIO
ouepeqb, IMOJBEPKEHBI BBICOKOMArHE3WAIBHBIE TOPO-
JIbI — YIIETpaMa(UTHl OJIMBUHUTOBOTO U TIEPUIOTHTOBOTO
psifa, B MCHBIICH CTETIEHN — MHPOKCEHUTOBOTO M IMTUKPH-
TOBOTO.

MatepuHCKUMHU 7Sl TalIbKCOAEpIKaIINX 00pa3zoBa-
HUH TOpOJIaMH SBJISUTMCH BBICOKOMarHe3ualbHbIE JIABBI —
MEPUIOTUTOBBIE KOMATHUUTHI, W3JIMBIIUECS B OKEaHUYe-
CKHUX YCJIOBHSIX U IIPeo0pa3oBaHHbIE B IPOLIECCE aBTOME-
tamop(du3mMa B CepreHTHHHTHL. B mocnenyromem cep-
NEHTUHUTBI B YCIIOBHSIX PErPECCHBHOIO MeTamophusma
ObUTH TIPeoOpa3oBaHBl B TANBK-KaPOOHATHBIC IOPOIBI
MOJT ICHCTBUEM IMPHBHECCHHON W3 BEpXHEH MaHTHU IO
30HaM Pa3IOMOB TITYOMHHOTO 3aJIOKCHHUS YTIIEKUCIOTHI.
[lozaHee mo 3TUM 30HaM MOIUIM BHEAPATHCS Jailku pas-
JUYHOTO COCTaBa (HampuMep, Aalika raboponIoB BOIM3H
(PMHCKOTO MECTOPOXKIICHHSI TATBEKOBOTO KaMHs Bepukai-
Mo, Jaiiku 1ab0po W NmUpokceHHTOB Ha CBeTioo3ep-
ckoM 00bekTe BocTouHoi Kapenmum). [lmst reomornde-
CKUX pa3pe3oB OHHISHINN, BKIIOYAIOMINX 3aJEKH
TaJIbK-KapOOHATHBIX MMOpOJ (BepXHEapXeHCKue KOM-
IUIEKCHI 3eJeHoKaMeHHoro mnosica Cyomyccanmu-Kyxmo
Y HIDKHEMPOTEPO30HCKUe ciaHleBoro mnosica KaitHyy),
XapaKTEPHO MOBCEMECTHOE MPHUCYTCTBUE MAPKUAPYIOIIHX
YTIEPOICOACPKAMMX («ISPHBIX)») CIAHIIEB, BEHYAIOIIHX
BYJIKAHOTEHHO-OCAQ/IOYHBIC  TOJIIH  3EJIEHOKAMEHHBIX
CTPYKTYp (Ha KapelbCKOW YacTH KpaTOHA COXPAaHWINCH
SMU30MICCKH).

3anexaM TanbK-KapOOHATHBIX IOPOJ B pAIE CIydaeB
COINYTCTBYET CyIb(GHUIHO-HUKENEBas MUHEpAIN3aIUL
(BO3MOXHBI Ja)ke MPOCTPAHCTBEHHO COBMEIUICHHBIE HHU-
KEJIeBbIe MECTOPOK/IEHHsS — Kapeibckue o0BekThl Ka-
MEHHOO03epCcKol cTpyKkTyphl) (Pypman u np., 1989,
1995). CynbduaHo-HUKEIEBbIC 3aJCKH 3€ICHOKAMEH-
HBIX TOSICOB, KaK W 3aJICKH TaJIbKOBOTO CBHIPHSI, KOHTPO-
JUPYIOTCS 30HAMHA Pa3JIOMOB TITyOHHHOTO 3aI0KCHUSI.

BHenpeHue TpaHUTOHUIIOB MO 30HAM TEKTOHHYECKUX
HapyIIeHWA ¢ TPUBHOCOM KpeMHe3eMa W TIHHO3eMa
(6o mocnenyromye THAPOTEPMATBHBIE POLECCH CO-
OTBETCTBYIOIICH CIeNANIN3auN 03 BHEAPCHUS UHTPY-
3Hi{) IPUBOJIMIIO K BUIOM3MEHEHHIO TaJbK-KapOOHATHBIX
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00pa3oBaHMI M MEHEe M3MEHEHHBIX CEPIICHTUHHTOB B
TaJIbKCOJEpIKaIlle TOPOo/Ibl 00JIee CI0KHOTO MHUHEPAIb-
HOT'O COCTaBa — ¢ XJOPUTOM, aMpuO0IOM U 1p. (MECTO-
POXIICHHSI U TIPOSIBIEHHS TanbKoBoro kamus Cerosep-
CKOM Tpynmsbl, 00bekThl KocToMyKIIcKol 3eeHOKaMeH-
HOU CTPYKTYPBHI).

TanpK-XJIOPUTOBBIE MOPOABI MECTOPOXKACHUS Tajb-
koBoro kamus Cerosepckoil rpynnsl KanmueBo-Mype-
HaHBaapa CBSI3aHBI C ylbTpamMaduTaMu MepuaOTHT-TTHK-
putoBoro psnga. CepneHTUHU3UPOBAaHHBIE MOPOJBI MHK-
PHUTOBOI YacTH pa3pes3a MPAKTHYECKH HE IOJBEPIIIHCH
TaJbKOBBIM U3MEHEHUsIM. [IpoayKTHBHON Ha TaJbKOBBII
KaMEHb TOJIIEH SBWINCH NMEPUAOTUTOBBIE KOMATHHUTHI,
3aJIeTarolIne 1Mo MTUKPUTAMH, KOTOpble ObUTH mpeobpa-
30BaHbl B TaJbK-KapOOHATHBIE MOPOIBI MOJ IACHCTBHEM
YIJIEKHUCIIOTHL, a 3aTe€M B TalIbK-XJIOPUTOBBIE TP BO3AEH-
CTBUH KpeMHe3eMa U TJIHMHO3eMa, — MOCeHEe SIBIAIOCh
CJIeICTBHEM I'PaHUTOOOPA30BAHUS.

B npegenax KocTomykiickoil 3eneHokaMeHHOU
CTPYKTYpBI, KPOME€ TOrO, HMMEIOT MECTO HpPOSBICHUS
TaNnbK-TPEMOJIUT-TIOJIOMUTOBOTO KaMHS B palloHe ydacT-
ka TamoBelic, B HEMOCPEICTBEHHOW OIM30CTH OT TPaHO-
JUOPUTOBOrO ITOKA. /[aHHBIH MUHEpPAIbHBIA NaparcHe-
3UC TAKXK€ XapaKTepeH A BMEIIAIOIINX TalIbKOBBIC
00BEKTHI YIbTPaMa(pUTOBBIX KOMIUIEKCOB, PACIIOIOKEH-
HBIX Ha CPABHUTEIBHO HEOONBIIOM yIaJICHUH OT I'PaHuU-
TOMIHBIX MAacCCHBOB B TOJIIAX IIOPOJ, NMPETEPIEBIINX
MeramopdusM 3eneHokameHHOW craauu (KopenOaywm,
1967).

Tanbko000pa3oBanue U reHeTHYeCKasi CBSI3b
TaJbKCOAEPKAIIMX MOPOJ C PYAHBIMHM M HEPYAHBIMHA
MOJIE3HBIMH HCKOINIAEeMbIMHU

BricokomMarue3nmanbHOE ChIpbC

[Ipu3HaKy 3HAYUTENBHOTO TAITBKOOOPa30BaHUS YKa-
3BbIBAIOT B TEPBYIO OUYEpEllb HAa HAJIMYUE BBHICOKOMAarHe-
3HAJBHBIX YIbTPAaMa(pUTOB B TOPOJHBIX KOMILICKCAX.
BricokomarHe3uanbHbple MOPOABI MOTYT HPEACTABISTH
OOBEKTHl HEPYAHBIX IIOJIE3HBIX HCKOMaeMBIX. Hammuane
TaJbKCOAEPKAILUX ITOPOJ SBJIAETCS NPAMBIM HOUCKOBLIM
NpU3HAKOM Ha TaJIbKOBBI KaMEHb, TaJIbKOBBIE PYJIbl U,
BO MHOTHX CJIy4asiX, CyLIECTBEHHO CEPIIEHTHHU3UPOBaH-
HBIE TIOPOABI YJIBTPAOCHOBHOI'O COCTaBa (CEpIEHTHHHU-
ThI). Ilpu mocTaToOYHBIX MaciiTabax M COOTBETCTBYIO-
IUX KOHIUIMUSX Tela YKa3aHHBIX BUIOB CHIPbSl MOTYT
SIBIIATHCS. OOBEKTAMH MECTOPOXKICHUHN IMOJIC3HBIX HCKO-
MaeMbIX:

— 00JIacTH MPUMEHEHUS TaTbKOBOTO KaMHSI CBSI3aHEI
C €ro TeIUIOAKKYMYJUPYIOLIUMHU CBONCTBaMH, JIETKO-
CTBI0 MEXaHHYECKO 00paldOTKH, YCTOMYUBOCTBIO K ar-
PECCUBHBIM CpeaM U Ap.;

— TaJbK COBEPIICHHO HEOOXOTUM B CaMbIX pa3iImy-
HBIX HalpaBJICHUSAX YEJIIOBEUECKOW NESITeNIbHOCTH, — B
TEXHUKE OH UIPAET HE3aMEHUMYIO POJIb, KPOME TOT0, UC-
MOJIb3YEeTCSA B MEAUIIMHCKOM, IMUINEBOW, OyMaKHOH W
JIPYTUX OTPACISIX MPOMBIILIEHHOCTH;

— CEpPIEHTHHUTHI, KPOME H3BECTHBIX HaINpaBlICHUUN
X TPUMEHECHHUS KaK CTPOUTEIBHOTrO MaTepuana (o0im-

IOBOYHEIA KaMeHb, MaTepHall UI KepaMUKH, OTHEYIO-
POB), XMUMHYECKOH TMPOMBIIUICHHOCTH (TIPOU3BOJCTBO
yRoOpeHnid, BBHICOKOANUCIEPCHOTO KpeMHe3eMa) U Apy-
rux (PeimeeB u ap., 1990), HaxoasaT cBoe MpUMEHEHHE B
HAHOTEXHOJIOTHSIX M TpuboTexHuke (BaméHnok u np.,
2002) — Ha X OCHOBE TOJY4EHBI COCTABHI 1Jis1 00paboT-
KU TPYIIMXCS TIOBEPXHOCTEH, Oe3pa300pHOIl TEXHOIOTUH
PEMOHTa MaIllMH U MEXaHU3MOB.

PecniyOnnka Kapenus siBisieTcss NOTCHIIMAIBHOW MU-
HepaJIbHO-CHIPhEBOM 0a30i TajbKa M TAIBKOBOTO KaMHS
B CeBepo-3amagHoM SKOHOMHYECKOM pernoHe Poccum
(®pomnos, 2003; MunepanbpHO-CHIpBeBast 0a3a.., 2006).

MaoxeNne3ucTblii TalbK amokapOOHATHOTO THIA
CBSI3aH C TOPU30HTAMHU MarHe3uaibHO-KapOOHATHBIX TO-
POJ B TeppUTEHHO-KapOOHATHO-TIMHUCTHIX OTJIOKEHHUIX
TYJIOMO3€PCKOI CBHUTBHI BEPXHEro ATyNus (OHEXCKas ce-
PHs HIDKHETO IpoTepo30s). TaabKoBbIil KaMeHb U JKele-
3HUCThIC KapOOHAT-TalIbKOBEIC Pyl Kapemuu jgokain3o-
BaHbI B [10JI€ PAa3BUTHS YIIbTpaMa(UTOB BYJIKAaHOTCHHBIX
TOJIIL BEpXHEapXEHCKHUX (JOMMHCKHX) 3eJIeHOKAMEHHBIX
cTpykTyp. Ha QuHCKOH TeppuTOpHH TaJbKOBBIE PYHBI
OOBIBAIOT U3 YIBTpaMa(UTOB HIDKHEPOTEPO30HCKOTO
ciaHueBoro nosica Kaitnyy.

TanbkoBBI KaMeHb (PUHCKUX MecTopokiaeHnit HyH-
Hanaxtu, Knanra CroyH, Bepukamino mo riaBHBIM Ia-
pameTpaM COOTBETCTBYET TalbK-MarHe3uT-OpeiHepuTo-
BOMy KaMmHIO psiia o0bekroB Kapemnm (Cetioosep-
ckull, [loBeHuanka, Wruoina u npyrue); mopojsl mHo-
cielHUX ObUIM arpoOUpOBaHBI M B KAYECTBE TaJIbKOBBIX
pya (dpomnos, 2003; ®ponos, Dypman, 2003).

TanbpKoBBIE PyZIbl BEpXHEAPXEHCKHUX yIbTPaMauTOB
CBeTII003epCKOr0 00BEKTa 110 MHHEpPAILHOMY COCTaBY
aHAJIOTUYHBI HIDKHETIPOTEPO30UCKAM pyldaM OOBEKTOB
cianueBoro nosica Kaitnyy ®unnsauauu. ns cpaBHeHHs
mopon nabopatopuert AO «OyToKyMITy» OBUT BBIOpaH
«3TANIOHHBI» QuHCKUK obpazery (Pponos, DypmaH,
2003). OcHOBHOE OTJIMYHE KapelIbCKOTO Talbka — Ooee
BBICOKAs JKEJIE3UCTOCTh M COJIepKaHUe MarHeTuTa B py-
Jlax JI0 TEPBBIX MPOLEHTOB (B (PMHCKOM <«ITaJOHHOM»
o0pasle MarHeTHT NMPaKTHYECKU OTCYTCTBYeT). MemnHo-
HUKeJIeBass MUHepalu3alus [IPUCYTCTBYET B 000UX CIIy-
yassx. Bo3MOXHO, T7laBHBIE IO MaciiTabam IpOIecCH
TaJIbkooOpa3oBaHusl B rpaHuiax Kapeibckoro kpatoHa
MIPOMCXO/IMIIN B HIDKHEM TIPOTEPO30€.

I'eneTndeckas cBsI3b C HUKEJIEM

Ha nmpumepe HHUKeNEBBIX MECTOPOXKICHUH 3armaHoi
ABcCTpanuu psaoM HccienoBaTeNneil CTpOMINCh MOJIENU
MECTOPOXKICHUH, CBSA3aHHBIX ¢ 00pa30BaHUSIMU KOMa-
TUUTOBOM cepun (3ackuHa u ap., 1979). Ilpu npoexTu-
POBaHHMM MOWCKOBBIX paboT Ha HHUKeNb Kapennn B ocHO-
By OblIa B35Ta MOZENb 3aMaJHOABCTPAITMHCKOTO MECTO-
poxnennst Kambanna (Oypman u 1p., 1989).

CynsduaHble MEIHO-HUKENEBBIE PyIbl B KOMAaTHHU-
Tax MPEACTaBIAIOT TPYMITy JHKBALMOHHBIX 00pa3oBa-
Huil. [IpocTpaHCTBEHHO U T€HETUYECKH CBA3aHbI C YJIbT-
pamMaduueckuMH MOpoJaMH KOMAaTHHTOBOH CEpuH, SB-
JSIFOLMUCST  TIPOM3BOJHBIMU  OOOTAIlEHHOW MarHuem
MEPUIOTUTOBOM MarMsl.
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[To reomornyeckuM yciIoBUSM 00pa30BaHUS MEIHO-
HUKEJEBbIE MECTOPOXKIEHMSI B KOMaTHHTaX MOXHO ycC-
JIOBHO pa3lesiuTh Ha TpH Tuna: 3¢ dy3uBHbIE YAaICHHON
1 OKOJIOKEPIIOBOH (AMCTaNbHBIA U MPOKCUMAIBHBINA TH-
Ibl) ¥ HHTPY3HUBHBIE CyOBYJIKAaHUYECKON (aruid.

I'eonornyeckuii paspes B paitone Kambanasl cocro-
UT U3 TPEX TOJIII: HIDKHEH ToJjienT-0a3aibTOBOM, cpel-
Hell ynbTpaMaduTOBOI M BepXHEeH KoMaTuuT-0a3ainbpTo-
Boil. COOCTBEHHO PYyIOBMEIIAOIICH SBISCTCS CPETHSISL
TOJIIIA.

[Ipu pazgenennu ynapTpamMaduTOB HAa THIBI aBCTpa-
miickue reonoru (I'posc, 1982) ocHOBBIBArOTCS, TIIaB-
HBIM 00pa3oM, Ha copepxanur MgO U B MEHBIIIEH CTeme-
HHU Ha MeTporpaduiecKko XapakKTeprcTHKe Mopo. Beime-
nsrotess muKpuThl (2028 mac. %), mepunoTutsl (28-36
Mac. %) U OJIMBHHOBBIC MepUIOTUTHI (Oonee 36 Mac. %).
INocneanue, kak mpaBuiio, comepxar o6osee 60% ONUBH-
Ha. OHU TpPEACTaBIAIOT KyMYJITUBHYIO YacTh IIOTOKa
(KymyJsITUBHBIE (Da3bl — OJIMBUH W aKLIECCOPHBIM XPOMMT)
U MOTYT OBITh ITPOJYKTHBHBIMU Ha MEIHO-HUKEJIEBBIE Py-
Iel. B KpoBIile TOTOKU HecyT MajoMoIHyo (10 2—10 M)
30HY ITOPOJ CO CIIMHA(DEKC-CTPYKTYPaMH.

MuHepanbHBIi cOCTaB pyJI: IJIABHblE MHHEpabl —
MUPPOTHH U TICHTIAHINT, BTOPOCTEIICHHBIE — XaJIbKOIIH-
PHUT, MarHETUT W XPOMINMUHENUA. MecTamMu B pyaax B
3HAYUTEIBHBIX KOJMYECTBAX MOTYT BCTPEYATHCS MUPUT
U MIIJIEPUT B aCCOIMALMU C MarHeTUTOM. B reoxmmu-
YECKOM OTHOUICHHHU PYJAbl MAJIOMEANUCTLIC.

PasMerenrne TPOMYKTHBHBIX Ui HUKEIEBBIX DY
30H KOHTPOJIUPYETCSl TPOTOBBIMH CTPYKTypamu B IIO-
JIOIIBE YIBTPAOCHOBHON TOJIIH. DTO JOBOJBHO Y3KHE
CTPYKTYPBI IIUPUHON 0 TEPBBIX COTCH METPOB U IPOTSI-
KEHHOCTBIO JI0 MEPBBIX KHIJIOMETPOB, CIOXHOW MoOpdo-
JIOTHH, B MTOTIEPEYHOM CEUCHUH uMeronue hopmy rpade-
HOB IJTH OOpaTHBIX TPaOCHOB, JINOO HEMPaBMIILHON (op-
MBI «3aJIMBOB» B MOACTHJaone 6azanbTel. Hekoropas
YacTh TPOTOBBIX CTPYKTYP SIBJISIETCSI TOMOTpahHUeCKUMH
JlenpeccusiMA B 0a3aIbTOBOM JIOXKE, Ha KOTOPOE U3JIHBA-
JIMCh YJIbTPAOCHOBHBIE JIABHI.

CynbpuaHO-HUKENIEBbIE MECTOPOXKICHUS 3eJICHOKA-
MEHHBIX TI0SICOB KOHTPOIHUPYIOTCS 30HAMHU pPa3IOMOB
[ITyOMHHOTO 3aJI0KEHHS.

Y4YuTBIBasE MUPOBOW OIIBIT, MOYKHO CJHIETAaTh BBIBOJ:
HUKEJIEBbIE MECTOPOXKIACHHS KOMAaTHHTOBOTO THIA
BCTPEYAIOTCA B MO3JHEAPXEHCKUX 3€ICHOKaMEHHBIX
mosicax, BO3pacT KOTOPBIX oleHuBaercs B 2,8+0,1 mupn
JeT U B CTPYKTypax paHHEro mnporepososi. Beposmmno,
UMEHHO 6 dMU Nepuoodbl MazmMa umend CooOmseencmayio-
Wyl cneyuamuzayuio 01a200aps IUKEAYUOHHLIM NpPO-
yeccam Ha bonvuux enyounax. BplenepeynciieHHOMY
COOTBETCTBYIOT = BEpXHEapXeHCKHe 3eJIeHOKaMEHHbIE
mosica  Cymosepcko-Kenozepckuii, Cyomyccammu-Kyx-
MO, HPKHENPOTEPO30MCKUM ciiaHueBbli nosic Kalinyy.

B npenenax KameHHOO3epckol 3€1€HOKaMEHHOM
ctpykTypsl Cymosepcko-KeHnosepckoro mosca BBISBIIE-
HBI HUKeNeBbIe MposBieHuss CBeTiioo3epckoe, JIeOskuH-
ckoe, Bocrouno-Boxxmuuckoe. C HUMU MPOCTPAHCTBEH-
HO COBMEIICHBI U O0BEKTHI TAJIbK-KapOOHATHOTO KAMHSI.
IIpocTpaHcTBEHHOE COBMEIIEHUE OOBICHAETCS JIMKBAIH-

OHHBIMH TIporieccamMu. [IpoMCXOmWUT TpaBUTAIMOHHASL
cajika cynb(UI0B, TUKBALKA MarMbl, B pe3ylbTaTe B Ky-
MYJISITHBHON YacTH KOHIEHTPHPYETCs Hambojee MarHe-
3WaJbHAS — OJIMBUHUTOBAS M MEPUIAOTHTOBAS — COCTAB-
JISIIOIIAsT  YJIBTPAOCHOBHOW Marmbl, B OJIArOMPHUSTHBIX
T'€OJIOTMYECKUX H (I)I/ISI/IKO—XI/IMI/I‘IQCKI/IX YCIOBUAX AB-
Jironiaacsa HUCXOJHBIM Cy6CTpaTOM JJI1 MaTCPUHCKUX
MOPOJI TAJIbKOBBIX 00BEKTOB.

Tak, Harpumep, B BOCTOYHOM yacTu 3anagHo-CeeT-
JI003€PCKOr0 MaccuBa yJlbTpamMa(uTOB B CEPIIECHTHHU-
Tax M TaJbK-KapOOHATHBIX MOPOJAxX JIOKAaJM30BaHA Ue-
yeBUIleoOpa3Has JHWH30BHIHAS 3aJI€Kb, CIOKEHHAs
I'YCTOBKPAIUICHHBIMH CYJIb(QHUIHBIME pydamMu (IIHppo-
THH, IEHTIAHAUT, TUPHUT (MapKa3WuT), BUOJAPHT, Xallb-
KomupwuT) ¢ copepkanneM Hukens ot 0,2 mo 0,5%, cpe-
AU KOTOPBIX OTMCYAIOTCHA 6OFaT])le Cyﬂb(l)l/IZleIe JKUJIbI
1 OPOXKUIKHU MOUIHOCTBIO OT HEPBBIX CAHTUMETPOB 10
1 M ¢ conepxanueM Hukens 1o 11,6%. Cpennue coaep-
kaHus menu B pyae — 0,1-0,2%, xobamsta — 0,03—
0,06%. Ha KamenHoo3epckoll miomaau, Kpome mnepe-
YHUCIICHHBIX BHJIOB IOJIC3HBIX MCKOTACMBIX, BBISIBICHEI
MPOSBIICHUS METHO-IMHKOBEIX PYI, CEPHOTO KOIYeaa-
Ha, XpHU30THI-acoecta (B YacTHOCTH, B BocrodHo-
CBeTII003epCKOM MaCCHBE), TOUKA MHHEPATH3AIIH 30-
jmora, xpoma. Bce 310, yka3plBag Ha MHOTrooOpasue
MPOM3OMIEANINX 3/1€Ch T'€OJOTHYECKUX COOBITHH, MO-
KET B MMePCHEKTUBE IPEACTABIATH IPOMBIIIIEHHBIA HH-
tepec (Pposos, Dypman, 2003).

CBeTJI003epCKHii OOBEKT MOXKHO CUUTATh KOMILIEKC-
HbIM MECTOPOKIACHUEM. I'maBHBIM 110 3HAYUMOCTH (I/lMe-
IOTCSI B BHJTy KaQ4eCTBO, MAcCIITa0bl) MOJIC3HBIM UCKOIIae-
MBIM SIBJISICTCS TaJIbK-KapOOHATHBIA KaMEHb, KOTOPBIH
MOJKHO paccMaTpHBaTh KaK TaJXbKOBHI KaMEHb U Tallb-
KoBbIe pyAbl. C TANBKOBBIMH PYAaMHU IIPOCTPAHCTBEHHO
COBMEIICHHI CYIh(QUIHBIE HUKENEBbIe pyabl. B MoMeHT
(hopMupoBaHHUS CyOBYJIKAaHWYECKONH WHTPY3UH M H3NHA-
HUSI KOMAaTHUTOBBIX IIOTOKOB 00pa30BajMCh CHHTEHETH-
YecKue MUPPOTHHOBBIE pyabl. B mpomecce Metacomaru-
YECKOI'o npe06pa3OBaHm[ NEPUAOTUTOBBIX KOMATUUTOB
B CCPIECHTUHUTBI U TaﬂbK-Kap6OHaTHI)Ie MopoJabI IMpoUuc-
XO/IMJIO Tiepepacipe/iesIiCeHue XUMHUYECKUX JJIEMEHTOB B
MOpo/iaX ¥ U3MEHEHNE UX MUHEPAJIBHOTO COCTaBa, B pe-
3yJIbTaTe O0pa30BAINCh JIUTCHETUYECKHE BHOJIAPHT-
MUJUICPUTOBBIC PYIBIL.

I'eneTrunuyeckas CBS3b C 30JIOTOM

[Tpennonaraercst reHeTHYECKask CBS3b TAJILKOOOPa30-
BaHUS C 30JI0TOM. CTpyKTypbl PYyAHBIX IOJIEH MOTYT
ObITh 0OmMMH. Kak 3010TOpYIHAST MUHEpATU3aIHs, TaK
U TIPOIIECCHI TATBKOOOPa30BaHUs CBSI3aHBI C 30HAMH pa3-
JIOMOB TJIyOWHHOTO 3aJl0XKeHUsA. BHenpeHwe WHTpY3HA
CpEIHE-KUCIIOr0 COCTaBa MOXKET ONPENEIATh THUIIBI 30J10-
TOW MHUHEpalM3allii, a TakKK€ MHUHEPAJIbHBI COCTaB U
Ka4yecTBO TaJbKoBOTO KamHs. Tak, B mpenemax Kocto-
MYKILICKOH 3€JIEHOKaMEHHOU CTPYKTYpbl, B paliOHE 30J10-
TOpyIHOTO 00BeKTa MOPGHUPOBOro TUMA TaloOBEWC BhISB-
JICHO HE MEHee TPeX 0OBEKTOB TAILKOBOTO KaMHs Mpej-
MOJIO)KUTEIBHO TPOMBIIIJIEHHOTO Macmraba, CoCTaB
KOTOPOTO CYIIECTBEHHO BapbHpyeT (paboThl cuiamu
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UT" KapHII PAH B paMkax mporpaMMbl IpUTPAaHHIHOTO
corpynanyectsa TACIS).

[Ipoueccs! MHCTBEHUTH3ALMK YIbTPAOCHOBHBIX IIO-
PO MPOUCXOIAT BCIEX 3a TalnbkooOpasoBaHueM. llpum
5TOM KpOME METacOMAaTHYECKHX M3MEHEHUI MHHEpPAJIOB
MIPOMCXO/UT U TepepacipesiesieHue PyAHbIX KOMITIOHEH-
TOB. JIMCTBEHUTHI HCPECAKO SABJIAKOTCA 30JJO0TOHOCHBIMHU
(Cazonos, 1975).

3onoropyaublii 00bekT Pri603epo FOxHO-BrIrosep-
CKOTO 3€JICHOKAMEHHOI'O I0sica OTHOCHUTCS K 30JI0TO-
CyImb(hUIHO-KBAPIIECBON MIPOKUIIKOBO-BKPAIJIEHHOM
cTpaTuOpPMHOIN pyaHOW QopManuy B KOMAaTUUTax, Oa-
3aMpTaX M AITIOMOKPEMHHUCTBIX mnopozax (VBameHko,
2006). B meracomaTrnTax BBISBICHO ABAa KPyTONaaaro-
IIUX JMH30BUIHO-IUIACTOBBIX PYIHBIX TENa C MPOKUI-
KOBO-BKpAIUIEHHBIM opyAeHeHHeM. OHO U3 HUX — cpe-
1 JIICTBEHU3UPOBAHHBIX  yJIbTpaMaHUTOB  XJIOPHUT-
TaJIbK-KapOOHATHOTO cocTaBa. MMeeT cpeaHIow Mol-
HOCTh 1,5 M, mpocnexxuBasich o NpocTUpaHuto Ha 850 M
n nagenuro 300 m. OpyaeHeHue NpeAcTaBIeHO 3010TO-
HOCHBIMH CYJIbOHIIAMH, PEXKE CAMOPOIHBIM 30JI0TOM.
Copeprxanue 3omota — ot 1,4 mo 3,87 r/r (MunrepamsHO-
ceIpbeBast 0a3a.., 2005).

JpyruM mpuMepoM MOXKET CIIYKHTh 30J0TOTIOPOXK-
ckuif  ydacTok KameHHOO3epcKoW —3eleHOKaMeHHOMH
CTPYKTYpPBI (IPOSIBICHUE TAJIKOBOTO KaMHs), XOTS 30710~
Tasi MUHEpaIN3alys MPOsIBICHA 3/I€Ch HE3HAYUTENBHO.
Teoperndeckn npeaaraercs MOCTPOCHUE CIEyIOIIeit
METacOMaTH4eCKOW KOJIOHKH: HEN3MEHEHHBIE YJIbTPaoc-
HOBHBIE TTOPO/IbI (OJ'II/IBI/IHI/IT])I, AYHUTBI, NICPUAOTHUTHI U
JIp.) — CEPIEHTHHUTH — TaJIbK-KapOOHATHbIE MTOPOIbBI
— TaJIbK-KapOOHAT-XJIOPUTOBBIE CJIAHIIBI — KBapl-Kap-
OOHAT-TaNbK-XJIOPUTOBBIE MTOPOABI HOIOCYATHIE (32 CUET
KBapI-KapOOHATHBIX M TaJbK-XJOPUTOBEIX 000co0IIe-
HUI) — JUCTBEHUTH — KBapIeBble XWwibl (DponoB u
ap., 2004).

Tena ynpTpaoCHOBHBIX IOPOJ HMKHEH 4YacTH KyM-
OYKCHHCKOH TOJIIM KapTUPYIOTCSA 3leCh IO JAHHBIM
MarumTopasB€aKu MOJIOKUTECIbHBIMU aHOMAJIUAMU U OT-
MCUYAKTCA B MHOT'OUYHCIICHHBIX O6Ha)KeHl/I)IX BJ10JIb 060-
nx 60opToB pexu KymMOyKchI.

VYieTpamaduThl, KaK MpaBUilo, IPEBpaILeHbl B Kap-
OOHAT-TaIbKOBBIE, XJIOPUT-KapPOOHAT-TAIBKOBBIE (TaJIbK-
KapOoHaTHbIE, KapOOHAT-TaJIbK-XJIOPUTOBBIE) pacciaH-
LOBaHHbIE TTOPOJBI, PEXE IMPEACTABICHBI MAaCCHBHBIMHU
CEPIEHTHHUTAMH.

Co cropoHBI Jexadero 60ka IUTaCTOBBIX TEN TalbK-
COJIeprKaIX MOPOJA OTMEYAIOTCs JIMH3bI 3€JIEHOBATO-Ce-
PBIX M CEpPBbIX JINCTBEHUTOB (MOIIHOCTBIO JIO 5—7 M B
pa3myBax, IpOTsLKEHHOCTHIO 10 50 M). B mepBhIX U3 HUX
Hapsiy C KBapl-KapOOHATHBIMHU JIMH30BUAHBIMH 000-
COOJICHHSIMH TIPUCYTCTBYET OTOPAYMBAIOLIAsl UX 3€JIeHast
cmoka — pykeut. Bropsle (cepble) crioxeHbl KBapLeM U
KapOOHaTOM M UMEIOT MacCHUBHBIM OOJIMK; C HUMH acco-
LIUHUPYIOT KBAPLIEBBIE JKUIIBI.

ITo mpocTupaHuIo 3€JIEHBIX JINCTBEHUTOB BCTPEUCHEI
BBIXOJIBI KBapI-XJOPHUT-KapOOHATHBIX TOPOA C mopdu-
poOacToBO# CTPyKTypoi (10 3epHAM KapOOHATOB), CO-
JepKallX  MHJUIEPUT-MUPUTOBYI0  MUHEPATH3ALUI0

(MIJUTEPUT TOHKOWTONBYATHIM, MOKHO YBUIETH B aH-
uudax; nUpUT KyOuueckui, 10 1 MM B MONEpevHUKe,
comepkanne 10 5%; comepkanue Hukens — a0 2% —
paccMaTpuBaeTcsl Kak Ooraras HHKeJeBas pyna, Mac-
mTab 3amacoB BeChMa HE3HAUUTEIbHBIN).

Cepble JIMCTBECHUTHI OTMECUYCHBI B He60.]'ll)HJOM KOPECH-
HOM BBIXOJle. 3aJIeraloT B KOHTaKTe ¢ KapOOHATH3MPO-
BaHHBIMH, OTAJTHKOBAHHBIMHU ITOPOJIAMH U MPOPBIBAIOTCS
JKUIION MOJIOUHO-0enoro ciamBHOTO kBapua (mo 0,5 M
MOIIIHOCTBIO) C BKJIIOYEHHSMH KPHCTAJUIOB KPYITHOTO
KBapIia, KapOOHATOB (IOIOMHUTA WIIA AaHKEPUTA).

Bce ormedeHHBIE 00pa30BaHUs TPEACTABISIOT COOO0M
YJIEHBI €IMHOW THAPOTEPMaIbHO-METACOMAaTHYECKON KO-
JIOHKH JIMCTBEHUTH3ALUU YyIbTpPaMaQuTOB, pPa3BHBAIO-
mIelcss BAOJHh 30H TEKTOHHYECKUX HapymeHWd (o pe-
3yJbTaTaM M3y4eHHs: OOHaXKCHUI U KepHA CKBaXKMH Mac-
mrad »JToro mpouecca He3HauuTeneH). KapOoHar-,
TaJbK-, XJOPUTCOAEpKalue (M Ipyrue) moposibl MOTYT
paccMaTpUBaThCS KaK MPOMEKYTOYHBIC Pa3HOCTH IIPO-
[ecca; HYyJEBBIM UWICHOM KOJOHKU JHCTBEHUTH3ALUU
SIBIITEOTCS. CEPIICHTUHUTHI, 8 KPAWHUMH (3aBEpIIAOIIH-
MH) — COOCTBEHHO JINCTBCHUTHI ¥ KBapPIIEBBIC KHJIBI.

CopeprkaHue 305I0Ta B KBapIIEBHIX JKIIAX B CPETHEM
He npessimaeT 1% (dypman, @poros, 2002).

MOXHO CYUTaTh, YTO HAJMYHE KBAPIEBBIX KU,
JINH3, THE3/ B YJIBTPAOCHOBHBIX NOpPOJAax (0OCOOEHHO ¢
MPU3HAKAMHU OTAIbKOBAHU) MOXKET SBISATHCS OJHUM H3
BO3MOXXHBIX TOMCKOBBIX MTPU3HAKOB Ha 30JI0TO.

Tanpkcoaep)almue MOpoOaBl
KaK JONMOJNHHUTEIHLHBHM MOUCKOBBIH
NpU3HAaK MPHU MOMCKAX aalMa3oB

[Tpu momckax amMa3oHOCHBIX 00bekTOB Kapennu oT-
psansl KapenbCkol reoorn4eckoi 3KCIeIUIu B Kade-
CTBE TJIaBHOTO METOJa MCIIONB30BAIM IUIMXOBOE OIPO-
OoBaHue, MO3BOJIAIOIICE U3YYaTh APEOJIbl PACCESTHHS MU-
HEPAaJIOB-CIIyTHUKOB aJIMa30B (ITHUPOII, MUKPOWILMCHUT,
XPOMJIUOIICU]T, XPOMIIIUHENUT). MCImomp30Balics TakKe
Y BaJYHHBIM MeTOJ, TOMOJHSIIOUINHN IITMXOBOM Ha Mak-
POYpOBHE.

Hanmmamro B 0010MOYHOM MaTepualie OTaIEKOBaH-
HBIX TIOPOJ CJIEIyeT yIEeNATh MOBHIINIEHHOE BHUMAHUE,
0COOCHHO B 30HAX NUIMXOBBIX M MAarHUTHBIX aHOMa-
T, — yIBTPAOCHOBHBIE KUMOEPIUTOBBIE MTOPOIEI (0CO-
OEHHO ApeBHHE KUMOEPIUTHI — HAPUMED, HIKHETPOTE-
po3oiickue ob6bekTa «Krumosepoy) 6ombInei 4acThio ObI-
JIM CepIIEHTHHU3UPOBAHBI U TIOABEPIKEHBI OTAJIHKOBAHUIO
B PA3JIMYHON CTCIICHU.

B 30Hax MOBBINIEHHOTO TaJbLKOOOpPA30BaHUS MPOSIB-
JCH CMpYKMypHO-MeKmMoHu4eckuil @akmop, Oompeae-
JISIOMIAN CTPYKTYPY TAIBKOHOCHBIX TIOJEH (30HBI pasio-
MOB, Y3JIbI X TlepecedcHuit). Te dice camvie 30HbL pasno-
MO8 2NYOUHHO20 3AN0JNCEHUs MO2Ym Onpeoeisims U
CMPYKMYpvl KUMOEPAUMOBbIX NOel.

Tanbkcoaep:kamue 00pa3oBaHusi U reomopdoJiorus

Tanbkconepxkarye oOpa3oBaHHsl, JOCTATOYHBIE IO Ireo-
METPHUYECKHM pa3MepaM, 4acTo OTpaXkaroTcsi reoMopdoIto-
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rudeckd. Eciu B Tororpaduieckux NpeBBIICHUSIX HMEIOT
MECTO KOPEHHBIE BBIXO/IbI CEPIICHTHHU3HPOBAHHBIX TIOPO,
a B HENOCPEICTBECHHONW OJIM30CTH PACIOJIOKEHbI IUIOCKHE
TTOHMKEHHBIE (0OOBIMHO 3a00JI0YEHHBIE) PAaBHUHBI, 3/1€Ch C
OO0JBIION JOJIel BEPOSITHOCTH MOJKET paciionaratbesi 00b-
€KT TaJIbKOBOIO KaMHs. IIpu 3TOM CEpIIEHTHMHUTHI MOTYT
MPEACTABIATh COOOM BMEIIAIOIIME MOPOMbI (HAIpUMeED,
c11ab0 OTaIbKOBaHHbIE TMPOKCEHUTOBBIE KOMATHHUTBI) JIOO
CEepIICHTHHHTOBBIE siIpa B TeJle TAIbKCOAEP KAIX 00pazo-
BaHWH (TIPOSIBIICHUS] TAILKOBOTO KaMHsI B paiioHe 30J10TO-
pyaHoro obbekTa Tamoseiic u ap.).

WHorma MOXeT UMEeTh MECTO U «OOpaTHEIN» penbed.
CuIIbHO OTalbKOBaHHBIC (10 TATBK-KapOOHATHBIX ) TTOPO-
IIbI B PsJI€ CIy4acB BBIXOIAT HA MOBEPXHOCTh B BUJE Y3-
KHX U HE O4€Hb MPOTHKEHHBIX Ipsill (IIMPUHON OT mep-
BbIX METPOB 10 CaMbIX IIEPBLIX JCCATKOB METPOB, IIPOT:I-
YKEHHOCTBIO 10 HECKOJIBKHX JIECITKOB METPOB; IIPHUMED —
Bosxxemckoe IMPOSABJICHUC CCPIIECHTUHUTOB U TAJIHLKOBOI'O
kamus Lentpansnoii Kapenun). B popmupoBanuu Taxo-
ro penbeda rIaBHy0 poiib, OYEBUIHO, UTPAIOT MPOIec-
CBbl HEOTEKTOHHKH.

Poab npu3HaKoB 0TAJbKOBAHUSA
MPH Te0JI0THYeCKOM KapTHPOBAHUH yabTpaMaguToB

[Ipn reonornvyeckoM KapTHPOBAaHWH JAPEBHUX YJIbT-
pamMaduTOB HAJIMYHE NPU3HAKOB OTAIBKOBAHUS MOXKET
UTpaTh CYLIECTBEHHYIO POJIb.

KoMaTuHTBI JONUICKUX 3eJICHOKAMEHHBIX CTPYKTYp
MeTaMOp(pH30BaHbI U MOJBEPIIINCH BTOPHYHBIM H3MEHE-
HUSAM: HaLello CePIeHTHHU3NPOBAHbI, B PA3IM4HOM CTe-
IIeH! OTabKOBaHbL. KOMAaTHHTOBBIE TOTOKU pa3/ieisIioT-
Cs1 110 TEKCTYPHBIM IIPU3HAKaM — aBTOOPEKYNH, IIapoBast
OTJETIbHOCTh, B KPOBJIE IOTOKOB — CTPYKTYPBHI CITUHH-
¢exc. B 6naronpusTHBIX A7 TaIbKOOOPa30BaHUsl yCIIO-
BUSIX yJIbTpaMa(uThl UMEIOT PAa3HYIO CTENeHb OTaJIbKO-
BaHMS B 3aBHCHUMOCTH OT MarHe3WaJIbHOCTH NMEPBUYHOMN
nopoabl. Ecii ceprieHTHHU3MPOBaHHBIE IEPHIOTUTOBBIE
KOMATHUHUTHI CYIIECTBEHHO OTAJILKOBAHBI (IO TalbK-Mar-

HE3UT-OpeHHEPUTOBBIX TIOPO), MIMPOKCEHUTOBBIC HEPEI-
KO MOTYT OBITh JIMIIb CEPHECHTUHU3UPOBAHBI C HEOOJIb-
IIOH CTETMEHBI0 OTANBKOBAHMS (XapaKTEPHBIH MpUMeEp —
ydactok Tamoseiic KocTomyKIIckol 3ereHOKaMEeHHON
cTpykTypbl). [lo cTeneHW OTaabKOBaHUS B IMOJOOHBIX
Cllyyasix MOXKHO YBEPEHHO pacuiieHATh nuddepeHumpo-
BaHHBIE IOTOKH JIaB yJIbTPAOCHOBHOT'O COCTAaBA.

Jlaliky ynbTpaoCHOBHBIX MOPOJ, IPOPHIBAOIINE BYJIKA-
HOTE€HHO-0CaJI0YHBIE TOJILY JIOMHS, KaK MIPaBUIIO, MOIHO-
CTBIO CEpIIEHTUHU3UPOBAHBI U B MEHBILEH CTENCHU OTallb-
KOBaHBI (30JI0TOIOPOKCKUI ydacTok KameHHOoo3epckoin
3€JIEHOKAMEHHOM CTPYKTYpBI, y4acToK «Ypocosepo» Llen-
TpanbHOW Kapenmuu, pacronoXeHHBIH B 3allaJHONW YacTH
Ypocosepckoir CTpyKTypel W Apyrue). BeposTto, misa
OTAIBKOBAHUA YJIBTPaMA(QUTOBBIX HHTPY3UBOB TPEOYIOTCS
OoJiee SHEPreTUUECKH MHTEHCHBHBIE IPOLIECCHI, YEM ITOPO]T
naBoBbIX (parmii. [Ipr3HaKK U CTENEeHb OTaJIbKOBAHHS, Ha-
psny C TE€OCTPYKTYPHBIMU U CTPYKTYPHO-TEKCTYPHBIMHU
(hakTOpamu, MOMOTYT YCTaHOBHUTH (allMalIbHYIO TIPHUHAM-
JIEXHOCTb YIBTPAOCHOBHOMU MOPOJBL.

Taxkum 00pa3om, B IOJISIX Pa3BUTHS TAIBKCOJEpIKa-
mux 00pa3oBaHUM cmenenb OmManbKo8aHus NOpPOO MO-
JKET SABJIATHCS OAHUM W3 BEAYIIMX IPHU3HAKOB VIS Kap-
THUPOBAHUS MaQUT-yIBTPaMa()UTOBBIX KOMILUIEKCOB.

3akjouenue

ITpoueccsl TanbkooOpa3oBaHHWS MOTYT JOHOJHATH
Iporuecchl 00pa30BaHuUs PYAHBIX MECTOPOXKICHUH — MeI-
HO-HHKEJEBBIX, aIMa30B, 30JI0Ta U APYTHX.

CTpyKTypBI TaIbKOHOCHBIX ITOJIEH MOTYT COOTBETCT-
BOBaTh MOJSM Pa3BHTHS PyIOBMEIIAIOIMX 00pa3oBa-
HUH.

[TosTOMY npW3HAKH TaNbKOOOPa30BaHMS BO3MOKHO
CUNTATh «YHHUBCPCAJIbHBIM)» IMOUCKOBBIM IIPU3HAKOM —
HPSMBIM Ul OOBEKTOB TAIBKOBOTO KaMHsI, TaJbKOBBIX
PYA, CEPIIEHTHHUTOB U KOCBEHHBIM JUIS PYIHBIX 00BEK-
TOB, CBSI3aHHBIX C yJbTpaMauTaMH, ¥ aJIMa30HOCHBIX
KUMOEPIIUTOBEIX TTOPOJ.
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