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MarsesnaabHO-KadbleBble PYAOHOCHBIE METAacOMATATH JokemOpusa. M n-
xaitaos l. A. Usg-so «Hayra», Jeanarp. ora., J., 1973, 144 c.

Pafora mocBANEHA MarHe3MAJbBHO-KAJLIHEBHM aJIOMOCHIMKATHEIM Me-
TACOMATHTAM, € KOTOPEIMH BO MHOTHX A0KeMOPHHCKHX DermoHax CBS3amb
MeCcTOpozkfeHna (IOrONHATA, WHOTJA MarHeTHTa, amaTdTa, a Tamske Gopopas,
penKoseMeNbHAS MUHEDATH3ANWE. BIepesie B TeoJOrHYecKoii JamTeparype
CHCTeMATH3HPOBAH (aKTHUECKUil MaTepHas 110 I'e0JIOrUH, IeTPOJOTNH, MUHEe-
PANOrHE B TeOXUMUM THX IOPOJL, H3YIEHHEIX IeTalbHO Ha AJIaHe H COI0CTaB-
JIEHHHX C AHATOTHYHLIME O0PA30BAHMAME B APYTHX AOKeMOPHECKUX pe-
ruosax rak B CCCP, tar m 3a py0Oesxom.

Vlzyuenne meTPOJOTHA M TEOXUMIN METACOMATHTOB NO3BOJMIO BHABUTH
dusmro-xuMETecKkne 0cofeHHOCTH HX (OPMHPOBAHHA M YCTAHOBHTH T'eHETH-
YECKYI0 CBA3h PASJIMYHEIX IOJEe3HEIX MCKOIAEMHIX ¢ OIpefeJeHHEIMH PasHO-
BHHOCTAMA MarHe3HalbHO-KaJbIWeBHX MeTacoMaTnToB. B pabore paccMarpm-
BaTCA BaKOHOMEDHOCTH PA3IMEINEHHA MECTODOMKACHNE IIONe3HHX HCKO-
HaeMHEX, CBABAHHEIX € 9THAMH TOPOJAaMH, TEHE3WC KOTOPHX OIpPeeaseTcs
Kak peayasTaT Halo:KeHuma Meramopdmama ampmboamroBoil anmmm Ha Apes-
HUe TPaHyJIHTOBEE KOMINIEKCH, COAep/KaBIiie IIPOCION  JOJMOMHTOBBIX
MpPaMOpOB,

PafoTa paccanTana Ha ITEPOKHI KPYT Te0JOr0B-I0KeMOPHCTOB, a TaKke
CHEMUATHCTOB 10 IeTPOJIOTHE B MeTaMODPQOTeHHEIM IOJIE3HEIM HCKOIAEMBIM.

Tabua. — 20, mma. — 60, 6mba. — 149 nHass.

Orsercreennnii pegasrop I0. M. Co koo B.

0292-1099
WE'M-?S © Hsparenscino «Haykan, 1973



BBEJEHHNE

Hacrosimas Mosorpadus mocBsAMeHa N3yYeHNI0 MarHe3nalbHo-Kaabliue-
BHIX METACOMATHTOB, KOTOPHIE HPEJICTABIEHB [UONCHIOBBIMI, AMOLCH]-CKATIO-
JMUTOBEIMM, JIHOLICH-ITIAHEIEBEIMH, MHONCHI-aM(puO0NOBEIMI ¥ JHOICH-
$aoronmrosumu mopogamu. G oTMME METacoMaTHTAMW CBASAH PAL IOJESHBIX
ACKONAEMEIX: ()IOTONHAT, MArHeTHT, amaTtur, O0OpoBadA, PEJKO3EMENbHAA WU
cyabdumEas  MuHepanusanuu. MarmesuaabHO-KaabIUEBble METaCOMAaTHUTHI
HTOTO THIIA XAPAKTEePHH TOJBKO IS TayGoKoMeraMopduaoBaHHHIX KOMIIEKCOB
noxemGpus (Aapan, Ilpubaiikanse, I0ro-3anammpii Ilamup, n-os Hopes, Ha-
nana, o. Maparackap, llpn Jlanka (Heitron), Mupus, Amrapykrana u 7p.),
3avacTyio OUpeelss WX MHHEPareHnYecKyio clernnalusaniio.

B reoxormueckoil JuTeparype, MOCBAIEHHOH 2THM 00pasoBaHUAM, M3y-
garomumes ¢ Konma XIX B., Korga OLLIO OTKPHITO CarogAancroe MECTOPOAKIEHIE
$aoromnra B Ilpubaiikanbe m MecTopojienus (IOromuTa U amaTuTa B Ha-
Haje, 70 CHX HOP CYMECTBYET AHCKYCCHOHHOCTb B TPAKTOBKE MX TeHE3HCA.
B 3aBmcuMOCTH OT B3LJAI0B HCCIE0BATENeH JIHOICHI0BEIe 0 POJIEL, Claraloiue
MECTOPOK/IEHIS PABIMIHBIX MOJIe3HEX HCKONAEMEIX, PACCMaTPUBATHCE: 1) rax
IPOAYKTH KOHTAKTOBONO M3MEHEHMHA I0JOMUTOBEIX MPAMOPOB 10T BO3/IRIHCTBHEM
TPAHNTOB WM CBABAHHBIX € HAMH IOCTMATMATHYECKHX PacTBOPOB (Adams,
1909, 1910; Schmid, 1914; Lacroix, 1922; Savornin, 1937: Cmupuos, 1928; KHop-
sxuncknit, 1947; Bapabanos, 1954; Mapaxymes, 1958; IllaGunnm, 1958; JIuna-
pes, 1961; Mypaaes, 1966, u 1p.); 2) Kak HpoA3BOJHLIE MATMATHIECKOTO ITPO-
mecca, T. €, BHeIPEHNA OCHOBHOH HIN VABTPAOCHOBHOI MarMbl B BHJIE COKYIHX
naex (Ells, 1904; Spence, 1929; Noizet, 1966) mam rudpupHoil MErMATHTOBOI
Marmui, Goraroii Bofoii m pacrsopusmeir gosomuth (Landes, 1938; Mepeman,
1940); Gamakas K HTHM B3TIAZAM Oblla BEHCKa3aHa Take TOYKA 3PEHHA 0b
00pPaBOBAHNE MATHE3MAJbHO-KAJbIHEBHX (QIOTOMHTOHOCHBIX IOPOA IyTeM
KPUCTA/IM3ANMN B OTKPHITHX TPEIAHAX M3 HAaJKPHTHYECKUX PACTBOPOB, 0T
JeTeHHHX 0T IPAHHT-IErMATHTOBOI MarMbl B ee NHEBMaToanToByio dasy (Ka-
auanm, 1939, 1957); 3) Kak TPOAYKTEL PETHOHAIBLHOTO meramopdmsmMa Marse-
3MANBHX W3BECTHAKOB M Meprelieil W JUINbh YacTHYHO METacoMaTHYeCKH M3-
MeHenHX 1oj Bosgeiicrenem rpanutos (Besairie, 1928; Currie, 1951; Tamiox,
1957; Wilson, 1957; Cepuiouenko, 1959; Ceparouenko u zp., 1960; Pomencon,
Poiizenman, 1970); 4) Kak cieJcTBHE (OCHOBHOTO (POHTA», CONPAKEHHOIO
¢ nogpemoM ¢ponta rpanmrusamun (Cymosukos, 1956).

W3 Beex nepednciennsx pabor manbouasiiee 3Havenne NPHOOPETH HCCIEH0-
sanna JI. C. Kopmumnckoro, T0KasaBmero MeTacOMaTHYeCKoe IPONCXOK/ICHHE
aTHX mOpPoJ. Yike B CBOUX panuuX pabrax mo AJjany u 3aTeM 1o Ilpubaitkanbio
II. C. Kopmunckum (1936, 1947) Gpiim 3a7107KeHbL TEOPETHIECKHIE OCHOBBL IETPO-
TOTHM MATHE3MaThHO-KAJBIMEeBEIX MeTacomaruToB atoro tuma. Ham mpepcras-
aserca copeprienno cupapepmuesM srckazanusii [[. C. Hopmuncrum (1947,
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crp. 119) Tesme o Tom, uTo «pasHoOOpasme CyLUIECTBYIONMX THIIOTE3 ITOKA3bI-
BAEeT, UTO M3YUEHHEe OTALIBHEIX HPOMBIILICHILIX MECTOPOKACHUIT roronnTa ne
JIaeT TOCTATOYHEIX JAHHBIX JUTA 0JJHO3HAUHOTO PEHIEHNA BOIIpoca 06 UX Tenesnce.
Tonpko obmee meTPOJOTHYECKOE MBYUYCHHE BCET'O KOMILIEKCA TMOPOJL ¢ M3Yue-
HUEM CAMBIX PA3JIUYHBIX 10 MaciITady mpossiIeHuil ToOCTMarMaTHYeCKAX N MeTa-
COMATHYECKUX ABJEHUI MOKeT aTh Ham GOJ’!EB II0JIHOe pelnenue BoImpoca. . ..
C wuameili TOYKH BPEHHS, 9TOT TE3HC [JoJskeH OBITh JIONOTHEH IIPI3HAHHEeM
neoOXoaguMocTH 00Iero me TOJbKO IeTPOIOTHYecKOr0, HO M I'eoJOrHYecKoro
H3YYEHHA ITOT0 KOMILIERCA IIOPOJI.

Ilpopegennbie HaMu HCCIEM0BAHUA TTOKA3ALN, TTO MMEHHO Te0JOTHIecKast
CYIIHOCTH METACOMATHYECKOTO TIPOTIecea, MPUBENIETo K 00pa3oBaHui0 Pasiini-
HBIX 110 MUHEPAJILHOMY COCTABY MATHE3HAJILHLIX IOPOJ, OKazaiach Golee cIok-
HOI, 4eM IIPOCTOe KOHTAKTOBOE B3AMMOJIENHCTBHE KapOOHATHEIX 1 ATI0MOCHINKA-
THBIX 110POJI, BHIBBAHHOE BO3JEIiCTBHEM 1a HUX I0CTMATMATHYECKIX PACTBOPOB.
Ramasn M3 HepevnciaeHnblX TOUEK 3penusi 0TPakaeT KaKyl-TO OIpeJeTeH-
HYK W, MOMKeT 6[;11‘[), XapakTepuyw 4epry MaArHe3dunaJlbHO-KaJdblHeBLHX aJHOMO-
CHITUKATHEIX 1T0Po/. OaHaKo yike cama 1o cede cylUecTBYIOmas 10 cero BpeMenn
JMCKYCCHSL 0 TeHesunce STHX ofpasoBaHuii CBHIETEIBLCTBYET O HEL0CTATOYHOI
H3YUeHHOCTH Iiporecca ux dopmuposanns. I'oops ob sroil mpobiaeme, neodxo-
JUMO pas3JindyarTb B3LJIAbLL Ha TPOUCXOAIEHHEe THOICHIIOBLIX TTOPOT B IeJgioM m
ia ofpasoBanue CBABAHHBIX C HUMU MECTOPOJKICHHI (DIOTONHTa, MarHeTuTa,
amarura u jip.

CT()pOHHHl\'H YHRAasaHnublX B3TJA/0B B TOM WM MHOIL CTelleHHI IIpU3HaKnT CBA3L
00paszopanus MATHE3NATbHO-RAJBIHEBLIX TOPOJ 9TOTO THHA ¢ IIpolleccaMu pe-
IHOHAIBHOT0 MeTamMopdusma, yaprpameraMmopduava m TpanmToodpasoBaHus.
Pasnuumsa ;e Bo B3TJIAZAX CBOJATCA K PA3HOMY HOHHMAHMIO POJM TOTO MJIH
HMHOTO TPoIecca B 00pasoBannim Kak CaMHX JAHONCHIOBHIX IIOPOJL, TaKk U CBA3AH-
HEIX ¢ HAMEH Mecroposknenuii. IIpuBrexaemsie coppeMennbie MeTOH HeTPOJIO-
IMYeCKOr0 U FeoXMMMYECKOTo aHajgusa He BCerja MoryT JaTh Y/OBJIETBOPH-
TeIbHLIE Pe3YJALTATH, €CJIM WCCJICJ0BAHNSA He ONHpPAIOTCA Ha JI0CTATOYHO
000CHOBAHHYIO TEOJOTHIECKYI0 MO3HIHI0 MATHE3HATbHO-KAILIMEBLIX TIOPO/I.
ToabKO KOMILIEKCHBIIT TTOAX0/ K M3yIaeMbiM 00BEKTaM MOJKET BBHISBHTH IJIaB-
neiimue 0coOeHHoCTH TeoJOTHH H IeTPOJOrHH dTHX 00pasoBanmii, a Tak:Ke
YCaoBusa cbopmuponaﬂuﬂ CBABAHHBIX C HUMH pPasJHIHBIX IOJE3HBIX HCKoOImae-
MBIX, :

Taxum ofGpaszom, Ipn CYIECTBYIONNX PA3JTHYALIX TOUYKAX 3PEHHA, OCHOB-
HBLIMH BOIIpOCaAMM remge3uca JIMOICHJIOBLIX ITOPOJI W JIOKAJH30BAHHBIX B HHUX MeCTO-
possiennil ABAAOTCA: 1) BRIsICHEHNE MeCTA I BPDEMEHH HX 00pa3oBannsd B Ie0Ji0-
PHYECKOIT MCTOPHN PETHOHOB, B KOTOPHIX OHH Pa3BUTH; 2) YCTAHOBIEHHNE 3aKO0-
HOMEPHOCTEH pasMemEeHnsA WX Cpeal KPHCTALIMYECKHX KOMILIEKCOB ATHX
PETHOHOB; 3) BHABICHNE HCTOYHHKA BeIIECTBA, CJAATAIONEro JHONCH/OBHIE
HOPOJE, W HCTOYHUKA PACTBOPA, IIEPEHOCHBIIEr0 HTO BEIIECTBO; 4) onpe/esenne
yeaIoBuil MEHEpPaAT006pa30BAHMA, T. €. XapaKTepa M3MCHEHUsA COCTaBa PAacTBO-
pOB W WX TEMIEpaTypsl B Teuemme Hponecca (GopMHpPOBAHHA ITHX IOPOJ;
D) yeramopixenmue Tex ocobenHocreil GopMHPOBAHNA IHONCHIOBBIX MOPOJ, KO-
TOPBIE TPUBOANIN K 00pazoBaniio B HUX TeX HJIH WHLIX I0JE3HBIX HCKoMae-
Mbix; () B KOHEYHOM WTOTE ONpejlejieHne TenJorHueckoro npomececa, peayiabra-
TOM KOTOPOTO SIBIIOCH (PopMUpoOBanmue HTUX ITOPOJ B PYA.

Jlas pemenust BCeX 9TUX BONPOCOB HAaMu OBLIO HPOBEJIEHO B J0KeMOpuu
AJNTaHCKOTO MAcCHBA KOMILIEKCHOE H3yYeHue TeoJiornu, cocTaBa, CTPOCHHS,
HeTPOJOTHN W FeOXHMUH JHONCH/IOBBIX IOPOJ, T/e OHM CIaraoT ¢aoronnto-
BHIE W FREJIE30PYAHBE MecToposiennda. Hpove Toro, naydanoch TeoormiecKkoe
MOTO/KENHe MAarnesnalbHo-Kaxbluessx obpaszosanunii B [lpubaiikanbe u Ha
[0ro-3anagmom [TaMupe m cpaBEMBAIOCH 10 JUTEPATYPHBIM MarepHaiaMm ¢ 3a-
pyOesRHBIME OKeMOPUICKUMI PeTHOHaMIL, Y CTaHOBICHHLE I AJJaHCKOTO
JOKeMOPHA 3aKOHOME DHOCTH Te0JIOTHIECKOT0 MOJ0MEHNA JMOICHIOBBIX MeTa-
COMATATOB M JOKAAM30BAHHBIX B HAX P/l OKABAIHCH XAPAKTEPHLIMA JIIA HTHX
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IMOPOJ, PABBUTEIX B JPYLHX JIOKeMOPHMICKUX permoHax, 4ro I03BOJIWIO OIpe-
IEeIATH UX 00Iue TeHeTnIecKne IepTEL.

Boapuoe Munepasoruieckoe pasnoodpasie MeracoMaTHTOB JaHHOTO THLA,
pejyiee Kk 0o0pasoBasni0 B HEX HPH 0JarolpuUATHEIX YCIOBHAX MECTOPOje-
HMIl PasJIUUHBIX ITOJE3HHIX HMCKONAEMHIX, ECTeCTBEHHO, He MOrjio ObTh HOJ-
HOCTBIO W JIOCTATOYMIO JIETAJNBHO OCBEIEHO HAMWU Jake s 0JHOTO PerHoHa,
TAK Kak I aToro Tpedyerca smauureabno Ooabmmit oobem pabor. B chepy
HAIINX WCCIACTOBAHMI BONLIM TiaBHeine I0Je3Hbe ucKomaembie — (io-
TOMUT W MATHETHT, II€PBLI XapaKkTepeH MIf BCEX JOKeMOpPUIICKMX PeruoHoB,
I7Ie PasBHT OIMMCHIBAEMEI KOMILIEKC TOPOZ, a BTOPOIi cjaraer MecTopoiie-
HHA B [HONCHI0BLIX HOPOJAX TOABKO Ha AJAHCKOM MACCHBE, YTO HECOMHEHHO
BBISBIBAET 0COOKIIT HMHTEPEC K OTOMY THILY KeJe3HbIX DYII.

ITposejenabMKU NCCHETOBAHIAMI YCTAHOBJICHO ClelyoIee,

B rayGoromMeraMophu30BaHHEIX JOKeMODHIICKMX KOMIIEKcAX, COMep:Ha-
MUX HPOCJOM LOAOMHTOBHIX MPAMOPOB U ITEPERUBIIAX CIOMHYI UCTOPHIO
reoIorm9ecKoTo passuTusa, 00bUHO TPUCYTCTBYIOT PABIMYHBIE TUILL THOMCHT0-
BEIX TIOPOJ] — MeraMopduTeckie, OGmMeTacoMaTHUYeCKHe H KEILHHE MeTaco-
maruueckue. Ilocaegosareasmoe oOpazoBanne 3TUX MarHE3MaIbHO-Ka/JIbI{HeBBIX
AMOMOCHINKATHRIX MOPOJ Bhipaskaer coboii mociegoBaTenbibie CTaJHH 9BO-
MUK KapboHaTHeX MOPOJ B TeUeHUe IIHTeHbHO HCTOPUHN Te0JIOIHYecKOro
passuTUA poxeMOpuiickux permomoB. Beck pasmoo0pasHB KOMILUIEKC 10J€3-
HEIX MCKOMAEMEIX CBA3AH TOJBKO ¢ JIMONCHI0BBIMI AIILHLIMI METACOMATHTAMH.
['eoorngeckoe mModosKeHNe METACOMATHTOB B TOM U WHOM peruoue IOIIH-
HEHO JHTOJOTHICCKOMY, CTPYKTYPHOMY H MeTaMop@HIecKoMYy KOHTPOJIO, YTO
BHIPAZKACTCA B 3aJIETaHMW MATHE3HAJIBHO-KAILIHCBEIX METACOMATUTOB TOJLKO
B TEX YacTAX MeTamMopQuUecKoil TOJMIN, KOTOPEIC COAEep:KaT MPOCION T0JI0MU-
TOBBIX MPAMOPOB M KOTOPhE UCHBITATH AHA(TOPUYECCKHE M3MEHEHWUA B CBA3N
¢ MpoABJIeHHeM IMO3AHero MeraMopdmamMa n ue/aoKanuil, HaToMKEHARX Ha [pPeB-
HHAE PPaHyIHTOBEE KOMIUIEKCR. B 8apucuMocTi 0T MacmTaboB HaJI0KeHHBIX IPO-
[ECCOR, MPOUCXOMUBIINX B yeaopuax ampuborunToBoit darmm, GopMupoBaInch
pasiuunbe 1Mo pasmepaM u MopdoJOTHE Tex ZHONCHJIOBBIE KUJIBHEIE METACO-
MATHTEL.

ObpasoBanme METacOMATHTOR ATOTO THIIA OTHOCHTCH K CAMOMY IOCIEIHEMY
srany guacrpodusMa B MOIBUAHBIX CRIATIATHIX 001aCTAX JOKeMOPHA, M0CJ/Ie KO-
TOPOTo Hacrymana ux moanas crabmimmsanusi. [Tooromy spemsa gopMupoBanusa
CBA3AHHBIX ¢ HIMH MECTOPOMICHMIT MOJME3HEIX HCKOMAeMbIX B Pa3HbIX JOKeM-
Opumiickux permonax pasamuno. Xapawrep naso:kenus auadropesa avdudonn-
TOBOIl (amEm Ha IPEeBHHE TPAHYIMTOBLIE KOMILIEKCH, COIIPOBOKJIABIIETOCH
CRIAMIATEHIME T Pa3PIBHBIME JIHCIOKALMAMI, olpemeans oOpaszosanue amnbo
(roronuToBLX, AHO0 JRETEZOPYAHHX, AMATHTOBEIX HIH IPYLHX MECTOPORIE-
amit, Tanunupme rakux osiaeMeHTos, Kar skemxeszo, Gop, doedop, peprme semin,
BO BMEN[AIOMINX METACOMATUTH TIOPOJAX TAK:KE OLPEJIeNsI0 BeIecTBen bl
COCTAB PYIHHIX KOHIEHTPAIMiIl B MeTACOMATHICCKHX 00pa3oBaHusiX.

Taxum o6paszoM, Ha 0CHOBAHMM TMPOBEIEHHHX MCcHeoBanuii OBLI caenaan
BEIBOJ] O TOM, YTO MATHE3HAJbHO-KAJLIIMEBHIIT METACOMATO3 ABIACTCH Pe3yl/ib-
TaToM Gollee MO3AHeHd CTPYRTYPHOIT i MeraMopuiecKoil mepecTpoilkn [IPeBHIX
IPAHYIATOBEIX KOMILIEKCOB, COJEPIKABINNX ITPOCIOH JOTOMUTOBLIX MPAMOPOB.

[Ipur npoBegennn MCCAEJOBAHNIT ABTOP BEICTYHAJ € JIOKJIA/aMi Ha pasany-
nnx Beecowsmnix kondepennusx, a Takae o6CyRIAT Pa3INYHbIe CTOPOHEL TeHe-
AUCA OLUCHIBAEMBIX B MOHOTPagUH IMOPOT H MECTOPOAIEHNI CO MHOTHMIT UCCIe-
poparenamu. Cpepn nux caejpyer ormernts cotpyamukos WITI AH CCCP
(wa.-xopp. K. O. Kpar, mpod. 9. K. Fepannar, B. A. TaeGosunrui, B. B. Jla-
renaiickuii, 10. M. Cowromor, B. JI. Jlyk, T. M. Hpyrosa, JI. B. Kimmos,
M. JI. Kpsnosa, M. H. Kpraos, B. C. Baiikosa, O. A. Jleswenror, M. M. Ma-
nyitiosa, A. . Heexon, JI. II. Hukntana, M. E. Caase, C. H. Typuenxko);
HUTEM AH CCCP (M. A. Jlumapes, JI. WM. TMMa6wuur); HWMI'PI
(mpod. II. II. Cepmouenko, J[. A. Muneen); MI'PH (B. A. I'amox); BCETEU
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(I. I1. Boposukos); Mucruryra reoxumun CO AH CCCP (B. M. IImakun);
Wnrcruryra reoxormm SIMCO AH CCCP (B. M. Humya, C. IL Mypaaes);
reosoros SAI'Y (. M. ®pywmsun, A, P. Jarwn u p.); Kombunara AJTancIiona
(A. A. Taua n mp.).

BoabImMieTB0 XAMUKO-aHaIHTHYeCKUX pabor mposefeHo B Jaboparopuu
NTTJT AH CCCP, pyrosomumoit JI. 1. AdanacbeBoit (amasmrurm B. [, Byr-
posa, C. B. Bacunsesa, B. @. I'ycesa, 3. K. 3ynppuraposa, E. E. 3esenesa,
K. B. Opaosckasn), Bee nsoTomasie [aTuPOBKH MOy Y€HEL 0. A. JleBueHKOBHIM,
I'. B. Opunnnnxopoii, C. 3. fxonnesoit m T. B. Hoarnosoii B pagmoioru-
veckoii madoparopun WITJ] AH CCCP, pyxosommmoii 9. K. Tepamarom.
[MoAroToBKa MOHOMHHEDAJbHEX IPo0 W ONpeje]eHne psAja OUTHYECKUX KOH-
CTANT MHHepPAIOB TPOU3BOAMINCH B  MWHEPAIOrMILCKOI aabopaTopun
K. JI. Bopmcomoii, M. B. Tepentnepoii (pykoBojmuTe.ns 10. B. Hugrurusn).
MceaeoBamme TeOXUMIH PE{KO3eMeIbHEX AIeMeHTOB (p. 8. 8.) B MeTacoMaTi-
Tax IPOBEEHO B COJPYKECTBE C COTPYIHEKOM NMIP9 JI. A. MuneesniM.

Beem pTuM JIHOAM, KPUTHYECKNE 3aMeUaHMA M COBETH KOTOPHIX ORA3AJIL
GOMBITYI0 TOMON( B paboTe, aBTOP BHIPA7KAET HCKPEHHIOW OIaroyapHocTk.

Csou mccjefoBaHma 10 HToil mpobieve aBrop Hadyal MOJ PYKOBOICTBOM
npop. H. T'. Cygosmrosa, oT KOTOpPOro IOJydajd OYEHL NEHHBE YHA3AHUSL
O MeTojKe H3yuenus ApeBHeiimux TIyfoxoMeraMoppui0BaHHEIX ROMIIEK-
cos. U xorss oboGuwenHsii B wacroAmeii padore dakTHYECKHIT Marepuan 10
polIIeMe MAaTHe3HATbIO-KAIBINEBLIX METAaCOMATATOB HE T03BOJIIET B HACTO-
mee spems pasjeants muenne H. T'. Cynosurosa o mpoHCX 0K/ NN THOICH/L0-
BHIX 110D0j| B Pes3yiabTare HPOABJICHUA (OCHOBHOIO ¢dpomrar, oOIHIT MeETO/M-
qeckuii MONXOT K WM3YYEHHIO TEONOTHIECKHX 00pasoBammil, IPHMEHSBUIMICH
H. T'. CynoBukoBsiM, 0BT ITOAHOCTHIO HCIIOJAB30BAH aBTOPOM. H. I'. Cynosuros
HepBHIil U3 BCEX MCCJejIoBaTeeil, 3aHIMABIINXCA N3yIeHueM aTHX MOpPof, 00-
PaTHI BHUMAHWE Ha HEoOXOIUMOCTh BEHIABJIEHNS 0OIIX FeoJOTHYECKHX 3aKO0-
HOMEDHOCTei B 3aJ€TaHNN, CTPOSHHN W COCTABE TAaHHbIX ofpasoBanuii, Ha HE0O-
XOMUMOCTh OLPESEIeHTs X IPOCTPAHCTBEHHON M BPEMEHHOM CBSASH C IPOIec-
caMii PerHOHAIBHOr0 MeramopduaMa, yabrpameraMoppusma, AUCJAOKAIAN T
HHTPY3HBHOM JIeATETBHOCTH. ABTOD CUMTAET CBOMM JIOJITOM OTMETHTB, [TO NPH
POBEENWN HACTOANIETO WCCAELOBANMA BCe TUaBHLE 3ajayun OBLIN TTOCTAB-
gern H, T. Cymosmxons. Cremanmsie B pabore BEIBOJB 0 BeyImeil Pom Ipo-
11eCCOB PETHOHANBHOTO MeTamMopduama B OPMHPOBAHNN MATHE3HaIbHO-RaIb-
IMeBHX METACOMATHTOB PACCMATPHBAIOTCSA HAME Kak PasBHTHE M/eil H.T. Cy
JOBHKOBA 0 MeTaMopdorennom pynoo0dpasoBanHnm.

Astop ocobo Gmaromapur 10. M. Coromosa, I'. M. Jlpyrosy, M. M. Ma-

, B3ABNIMX HA ceOf TPY M0 PEJARTHPOBAHITI

HyiinoBy u |H. I1. Boposurona

pelensnpoBaHIIo MOHOTpadim.



FEOJIOrnA JTUOICHIOBBIX ITIOPO]T
N BMEMAKOMNIX NX KPUCTANIMYECKUX KOMILIEKCOB

TFEOJIOTHYECKAA XAPARTEPUCTHKA HIEHTPAJIBHOII YACTH
AJJIAHCROTO MACCHBA

AnpancKuil KPHCTAIIHYCCKUIT MACCHB, PACHOJOKEHHL B IMEHTPATbHOI
gactu Burumo-Asnganckoro muTa, paceMaTpuBaeTca B KauecTse Hamboiee Ipes-
HEr0 paHHEeapXeicKoTo ARpa, OKaiMIeHHoro 00/ee MOJOJEIMHE CKJIAMIATHIMI
cucreMamu. Bryrpemmee cTpoeHme MaccuBa ABJIAETCA HEOTHOPOIHLIM KaK II0
cTemenn MeTamMopuaMa, Tak ¥ MO TEKTOHHKE CJATalOmUX ero TOJIII.

CrpaTurpadusa

H. C. Ropmunckmnii (1936) mogpasgemnn meramopduueckne Toamu Angan-
croro Maccusa B Oacceiinax pex Henrpu u TuvnTona Ha Tpu cepun: HeHrpeKyo,
YapPHOKHTOBYIO (TUMIITOHCKYI0) U enryaunckyio. Hassanms atn coxpannancek
710 HACTOSMEI0 BPEMEHH, X0TA 00BeM I cojlepsKanne, BKJIaJpBaeMoe, HalpaMep,
B IOHATHE (HEHTPCKAs CePUAY, 110 CPABHEHHIO ¢ e PBOHAYANBHEIME CYIIECTBEHHO
H3MEHHINCE.

Menrpecrasn cepwus, craraomas NeHETPATBHYI0 ¥ 3aNafHyIo
YaCcTH MacCHBA, COTIACHO Pe3yabTaTaM TeoioTo-cheMounnx pabor fAryrckoro
Te0JIOTHYECKOT0 YHPaBIEHUA, COCTOHT M3 BePXHEAJTAHCKOI, (efopoBCKoil 1
uwprarckoil ceut (Bepeskun u ap., 1966). Bepxneanganckas cBmra 0THOCHTCSA
K HH/KHell JacTd paspesa apxes MEHTPAIbHOH 9YacTH AJTAHCKOTO MACCHBA.
Ona moxpaspensiercs Ha [Be NOJCBUTEL — HIGKHIONW, CYMECTBEHHO KBAPIHTO-
BYI0, B BEPXHIOI, CJI0KEHHYI0 IPEHMYINeCTBEHHO BHICOKOITHHO3BEMHUCTHIMA W
DIIMHO3EMUCTHIMU THecaMu,

MegopoBckasg CBHTA COCTOMT M3 IePECTAMBAIUXCH NAYeK AHONCUA- U
aMpubo-ITArNOKIA30BEX KPUCTANIHIECKUX CIAHIEB 1 THEHCOB, COJePHKa-
HIX mpociou KapGonarasx mopos. CeuTa MOApas/IenaeTcsa Ha HUAKHIOW, CPe/-
HIOIO M BEPXHIOKO TO/ICBUTH, BHYTPH KOTOPHIX BHIIEJIEHBI OTAEIBHEIE TOPH30HTEL,

Humuas rpannna ¢eoposckoii CBHTE MPOBOJATCA 110 NOJOIIBE MeJBe-
JeBCKOTO TOPUBOHTA, KOTOPHI COCTOMT M3 JOJOMHUTOBEIX MPAMOPOB M KAJbIH-
¢upoB ¢ MOAUMHEHHEIM KOJMYECTBOM JHOICH/-IIATMOKIAB0OBHX CJAHIEB.
Ilopoasr MeqBeseBCKOTO TOPUBOHTA BHINE II0 Pa3pe3y CMEHSIOTCA [HOUCHI-
aMpuioI-ITarnOKTA30BEME KPHCTAINYECKUME CTaHIAMI ¢ IPOCI0AMA OIo-
THTOBBIX THEICOB, CIaral0IUMI JT00KAKAHCKIIT TOPUSOHT, KOTOPHI ABIACTCA
BePXHAM FOPHU3OHTOM HUKHEH mofcBHTH. B cocrase cpemmeil moacBuTH BEIE-
JATCA TPH TOPHB0HTA — JETIHEePCKUH, KepHOWKAHCKUH M XaTHIMHHCKHIL.
Jlermmepckmii TOPUBOHT, COCTOAIMMIA W3 JUONCHI-IIATHOKIABOBHX CIAHIER
1 KapGOHATHEIX TOPOJ, Hanboee BEACPRAH 110 COCTABY, HMEET 3HAYUTEIHHYIO
MOIIHOCTh M pPAcCMATPUBAETCA KaK MapKHPYIOMWL W OPOJYKTHBHEIT TOPA30HT
denoposckoit cuthi. HepmOmkanckuii TopHBOHT COCTABJIAET 3HAYATEABHYIO
JacTh paspesa ¢emopoBcKoil CBUTH U IPEJCTABJCH NHPOKCEH- M aM@pubo-
IUIaTHOKJIAB0BEIMA  KPHCTANIHIECKAME CJIAHIAMI ¥ THefcaMu, uYepeyyomm-
MHCA ¢ OHOTHTOBRIME THeicaMu.



CpemEAA MOJCBUTA 3aKAHYMBAETCH XATHIMHHCKAM TOPH3OHTOM, KOTOPBI
ABIAETCHA (IPOJYKTHBHEIM) TOPHBOHTOM BepXHell wacTm paspesa demopoBcKOil
ceutil. B mexkoropeix paitonax Mo;kHO HpoBecTH eme Gosee JpobHOE JeqeHne
XaTBIMHICKOT0 TopusonTa. Tak, B pailoEe p. ITeTD B HeM BHIIEJIEHO TPH NaYKM:
HUKHAA W BePXHAA UMEIT CXOXHLIN COCTAB M IPECTABIEHBl THONCH/[-IIJIaTHO-
KAa30BLIMH CJIAHIAMI W THEHcAMH ¢ MEJIKUMH IPOCIOAMM [OJOMUTOBRIX Mpa-
MOPOB, 4 cpejndAs Madka CI0keHa OHOTHTOBRIMU W IHpPOKCeH-aMPuboToRLMu
claHIlaMi W THeficaMm.

Bepxmaa mopceura (eopoBCKOIl CBUTE COCTOMT M3 JBYX FOPU3OHTOB —
aTHPEKOTO M Jakycosekoro. Ilepssiii mpegcraBiaen nupoxcen- u aMmpuboa-ma-
THOKJIA30BBIMU CIAAHIAME U THEIICAMI, BO BTOPOM HADSIY ¢ 3THMH K€ PA3HOBU]I-
HOCTAMH TOPOJ MEPOKO PACIPOCTPAHEHEl JUOICH-IIaTHOKIA30BLIE KPUCTA-
JMYecKWe cIaHOs. B BepxHeil mojcBUTe 0TMEYAOTCA MPOCIOM OMOTHT-TpaHA-
TOBBIX THEHCOB.

Wjsxakekoii cBUTOIl 3aKaHYMBACTCA pa3pes menrpekoit cepuu. B mambonee
MOJHO OXapaKTepH30BAHHRX paspesax CBUTA JeJuTcd Ha TPH  [OJCBUTEL
HIGRHIOW, COCTOAILYI0 W3 mupokcen- u aMpubol-IIaTHOKIA30BbIX KPUCTAT-
JMYECKNX CJAaHIeB W THeiicoB, OMOTHUTOBRIX W THIEPCTEHOBHIX THEICOB; Cpes-
HIOI — TUIIEPCTeHOBBE, OMOTHTOBHE THEHCH, NHPOKCEH-IIIATHOKIA30BLIE
CJHAHIBI, TPOCION T JWH3H KapOOHATHHLIX II0OPOJ M TPAHATOBHIX THEHCOB;
BEPXII010 — OmoTuToBLe, aMPuboa0BEe U THIEPCTCHOBLIE IHEHCH, Mepecian-
BalOmyecs ¢ OMOTUT-TPAHATOBEIME THEHCAMM W KapOOHATHHIME IOPOZaMU.

TumoTounckaa cepus, mno 0. K. [lsesanmosckomy (1966),
MoJ[pa3/eJIAeTCA Ha YeTHPe CBHTHI: HUKHECYHHATWHCKYIO (THIIePCTeH- U JIHOT=
CHICOJePARATIIE CIAHIIB ¢ IIPOCIOAME THIIEPCTEHOBBIX THeHcoB W aMPub0auTOB),
YTeHCKYI0 (THIePCTEHOBhe IIATHOTHEeCH ¢ IPOCTIOAMA TPamy/IUTOB), BePXHe-
CYHHATHHCKYIO (CUIEPCTEeHOBbe THEHCH ¢ PeIRUME IIpociaosMu aM@udoImroB)
W KIOPUKAHCKYI (Cumeperencofep/Ramume THeHcH I camibl, OGHOTHT-rpaHa-
TOBHIE THEHCH, I'DAayJIuTh).

Teosorn fIryrckoro reomormueckoro ynpapaenus (Bepesrmm m mp. 1966)
HUKe HUKHECYHHATHHCKON CRUTH BHIAAI0T YIYHIHHCKYIO CBuUTY (rpanar-
OUOTUTOBEIE, THIEPCTEH- U TUOTCHICOAePIKAINHe THEHCH M CJIaHIB ¢ MaJlo-
MOIHBLIMH JIMH3AMI KBAPIHTOB M KapOOHATHLIX TOPOJI); YTEHCKYI0 CBUTY OHH
BRIIYAIOT B HIKHECYHHATHHCKYIO,

IlmenTryanmuneradg cepusa o0ReAEHACT CYTAMCKYI0 (HHFKHE-
TUMITOHCKYIO), XaiilkaHCKyl M JypHKoBCKyW cButh (Jl3eBanoBcrmii, 1966).
CyraMcrkas cBUTA CJIOKeHA IPEEMYIECTBEHHO OMOTHTOTPAHATOBHIMU IHEMH-
CaMi ¢ MHOTOUHCICHHBIME POCIOAMNE MPAMOPOB, KaabIU@UPOB, THOHCH/I0BbIX
mopod u OGmoTHTOBHIX THeiicos. B xaiikanckoil csuTe mpeobiaajaloT runepere-
HOBBHIC THEHCH ¢ mpocaoaMu omorut, aMGubos- i TpaHaTco/lep/Kamux Ineiicos
I CITAHIIEB, 4 TakzKke MpaMopos. s Iy pUKOBCKOIL CBUTE Hand0Jee XapakTe PHEL
IHONCHIOBLIE 1 OMOTHT-TPAHATOBLIE THEICE ¢ IMPOCTOAMH TUIEPCTEHCOIe DA~
WX CJAAHIEB M THeiicoB, a Takae MpaMopon (maurm g0 1 KM MOIIHOCTBIO)
u amMm¢uboanuTOB.

Heopmoxparno mpejnpuHHEMAaIuch TONBITKI pPacuJeHenns alJaHCKOoro
apxed Ha/IlBa pasHOBO3PaCTHLIX KOMILJIeKca, 0JIMH U3 KOTOPBIX BRIKYAET NEHTP-
CKYI0O Cepui, a BTOPONl — Gojee MOJIO0H0H — THMOTOHO-IKEATYIHHCKYIO Ce-
puio (Jlyri u ap., 1962; Hyssuos, Apmomior, 1968; Mpymrun, 1968). Onnako
aTH npejcTaBIenus Toasepraxuch Kpurnke (Bepeskun u ap., 1966; Maxcn-
Mo 1 ¥Yrpomos, 1966) m He momyumaM IMOKA HMIMPOKOTO PACIPOCTPAHEHWS.
He noprsepaniock rakke upegnonoskenne 10, K. Jsesanasckoro o Hecoraac-
HOM HAJeraHUH HReITYIRRCKo cepun na tumironckyo (Kpemoea, Heenos,
1960). IlosToMy maMu Bee TPU CEPUM OTHOCATCA K AMHOMY AJAHCKOMY KOMI-
JIeKCY PpaHHeapxeiickoro nBospacra.

Pesroe ornnume cocrasa (eIOPOBCKON CBHTHL OT HIKHEI 4YacTu paspesa
HEHI‘pCI{Oﬁ cepuu M pAd OPYILHX IPHYIHH 3aCTaBIAIOT HEROTOPBIX TeO0J0TOB
BHIIEJIATH €€ W3 paspesa MeHrpekoil cepuu aubo B ¢aMOCTOATEIBHYID CTPATH-
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rpafuuecKyio e uHuIy, 11b0 OTHOCHTDH ee K JGREJITYAMHCKOI cepuu, MMelomei
c.meit cxometo coctasa (Uepkacos, 1967). B. JI. [lyk na ocHoBanun CTPYKTYP-
HBIX MCCJHE0BAHWIT NpuunciaAerT (ejlopoBCKyl0 CBHTY K foree MOJOJOMY
KOMIUIEKCY, 3aJIeTal0MeMy, [0 ero MHeHHI0, ¢ YTJIOBBIM HECOTIacHeM Ha JnC10-
HUPOBAHHBIX H DPOAMPOBAHHBIX TOJIIAX BePXHEANTAHCKOIl CBUTHI.

B 1960 r. U. J[. Boponoii u JI. M. Munkuasm, a nosaguee B. I1. Rumymom
u K. A. JlaseGunk (1966) Brickasano MHEHHE O PACHPOCTPAHEHNHN B IPEIRIAX
AJjlaHCKOTO MaccuBa 0oJee MOJOIHX MOPOoj YHTPUHCKOTO KOMILIERCA, 3aJe-
rapmyx B CHHKINHAIL-rpadene, NpejcTaBIeHHBIX ampubommramn, am@uoo-
JTOBLIMI 7 GHOTHTOBHIMHE CIAHIAMM W THeficaMu TNpPOTPECCHBHO MeTaMopdu3o-
BAHHBEIME B ycaosuax ampubonnToBoil ganmm.

KpoMe yHTpHHCKOrO KOMIJIeKCA, B 3aNaHOil 9acTH MaccHBa 3aleraior
ciaBomeramopduaosannsie mopoast Cybramckoro, flporuncroro u Yyabman-
cKoro rpaGeHoB, NPUYPOYCHHHE K 30HAM TAyOMHHBIX PAa3mOMOB M 3azKaThe
Mezly OJ0KaMu apxeiickoro aajaHncKoro KOMINIEKCA B BHJI@ Y3KMX TeRTOHH-
yecKuX KAMHBEB., JTH 00pa30BAHUA, W3BECTHHIE B JUTEpaType Mo/l HasBanueM
cybramcroro wommrexca (Jlasero, 1956; [lpyrosa, Heeaos, 1960), ormm-
qaloTes OT AJAHCKOTO KOMILIeKca Oosee cialoil cremenbio Meramopduama
(smmpor-amubonnToBas M HUIKOTEMIEpaTypHasd amubosmrosan pamun),
OTCYTCTBHEM TPaHUTHBAIME W MUTMATA3AIMN, XOTH MOBCEMECTHO OHI NPOPRI-
BAIOTCA TPAHUTAMH 1 JIafiKaMi OCHOBHBIX MOPOJ. OTH TOIIM ABIAIOTCH, TO-
BuMMoOMy, (parMenTamu Goliee MOJ0J0ff CRIA[TATON CHCTEMBI, COXpPaHMB-
meiics Aumib B Y3KUX CHHKIMHAIL-Tpalenax, BOSHUKIIMX B Pe3yapTaTe Hao-
KOBBIX JIBHAKEHWIL.

Pernonaasusiii MeTamophusm

TToposl ANTAHCKOTO KOMILIEKCA MeTaMop(u30BaHEI B YCIOBHAX Ipa-
HyanToBOH 1 ampuboanToBOi Qaruii (Jlpyrosa u jp., 1959). Bricoxorimuo-
BEeMHCTHIE THEHCH BePXHEeaJ JAHCKONH CBHTHL XapPaKTePU3YIOTCHA CJEyIONHMI
MUHEPAIbHEME acconuanmaMu, B mopojax, NepechlenihiX KajueM, IOMIMO
HOCTOAHHO NPHCYTCTBYIOUMX KaJHeBOTO NOJEBOTO IIaTa, NAarMoRIasa u
KBapIa, PasBuTHl THIepcTen, FPaHAT, KOPAHEPHT, OHOTHT W CHJIHMAHUT,
a B MOPOJIAX, HEOCHIIEHHBIX KalueM, — THIIePCTeH, TPaHAT, FReAPHT I atjia-
ayaur. Mumepasipnse TapareHesHch BHCOKOTIMHO3EMHCTHX HOPO/L BEpXHEa.I-
MAHCKOIN CBATHEL OTHOCATCH K TPAHAT-ROPAHE PAT-OHOTHT-0PTOKIABOBOI  TeM-
HepaTypHoil cTyNeHH TPamyJMToBOil (parum. ITpucyrcTBHe HejpuTa M aHja-
JAy3ATA HAPALY € CHJLIMMAHUTOM CBHJIETEIBCTBYET O HefoabIoil TayouHHoCTH
PernoHaNbHOro MeraMopdusMa pepxmeamganckoii curer (Kumyr, 1971).

B KpHCTALIUYECKAX CAAHIAX OCHOBHOTO COCTABA desopoBCKOil CBATHL Pad-
BUTH JHONCH-aMPHO0-IIarHOKIA30Bbe ACCONMAIN ¢ THICPCTEHOM M Oes
nero. Amgutoa npejcrasien Gypoii porooii o0ManKoii, He o0HAapyREBAKIEIT
Gosee 1moa/ero 00Pa3oBAHMA O OTHOMEHNIO K IHPOKCEHY. B mpamopax Berpe-
YaloTCH JIMOICHI-pOPCTePAT-KRAJIBIIUTORAA U OPCTEPHT-L0JOMUT-RAALIUTOBAH
ACCOIMAIINY, MO3BOJIAIOMIE oTHECTH GOoPMIPOBaHEE HTUX HOPOJL K BRICOROTEM=
neparypHoii fmoncui-GopeTepuT-KaAbIMTOBOI CTYIeHH meramopdusma (Hop-
smumexmit, 1936; Kunyax, 1971).

B. C. Baiirosoii (Heenos u ap., 1971) rpanynnrosrii Meramopusm 1ent-
panbHOil wacTH AJJAHCKOTO MATa HO/Pasjieied rna jBe cyOdammn: panHnon —
HauboIee BHCOKOTEMIIEPATYPHYIO W 00jee BHICOKHMX JIABICHMIl M MO3HI00 —
TMOHMKEHTHX TeMIIePaTyp 1 aBJIeHnii.

I'panyUTOBIT KOMIUIGKC MEHTPCKOil CepHM sBIETCA HANMETee raryoun-
HAIM ¥ HAROO0JIee HUSKOTEMIEPATYPHBIM 110 CPABHEHNI0 ¢ T'PaHyIHTOBRIMIL TOT-
IAMH, PA3BHTHIME B BOCTOUHOI M I07KION OKpamHax AJJAHCKOTO Maccuba,
gro, mo muermio B. 1. Kunyaa (1971), cpaszano ¢ GI0KOBHIM CTPOCHHEM KpH-
crasauteckoro gynmamenta gokeMopus Asjana.
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B pasimumpix 1o cocraBy MeraMopHYECKMX MODPONAX MEHTPCKOM COpPHH,
TIOMHMO ACCONUAIMI TPAHyIUTOBOH damun, pasBuTE acconmamuu ampuioanTo-
BOil dammu. B mupoxrcen- n amduboicogep:Raimux KpPHCTAIITIECKAX CIAHIIAX
denopoBcKoit cBUTHL OOBIYHO IIMPOKO Pa3BHUTH ACCOIMAIMM: IHOICHI—IIA-
TUOKJIa3, mnoncui—ampudon—uiaarnokias, quoncug—ampud oa—~OomoTur—Inia-
ruokaas. Ampnborn npeacrapiien sech CHHE-3eJI€H0IT PoroBoii o6Mankoii, cocTan
KOTOPOil OTBEYAET YCJAOBMAM KpuUCTALIM3Aanuu ee B amubonmrosoii daium
(Rumyan, 1966). B mnopomax, Xapakrepusayommuxca HTHMH ACCOIMAI[MAMHE,
O0BIYHO OTCYTCTBYIOT CTPYKTYPhHI 3aMemenus amubomom mwomenna. B yuacr-
Kax ke 3ajleranysa T'HOepPCTeHCOePRAMEX KPUCTANINYECKUX CIAHIeB W THEil-
COB ¢ HPOCJOAMA THONCHI-ILIATHOKIABOBEIX CIAHIEB HPUCYTCTBYIOMUI B II0-
poxe ampubos wacTo IpejcTaBieH BYMS TeHepammAMH — Oypoit W CHHe-
sesienoii porosoii o6mankoil. IIpu sroM cune-senenas porosas ofMamKa BCeraa
o0Hapy;<mBaeT NPH3HAKU CBOEro Goaee Mo3HEro 06pasoBaHHA 10 OTHOMIEHHIO
Kak K Oypoit poropoii oManke, Tak n K runepcreny m amoncury. Cpem amdu-
GOJ-TIArHOKIA30BEIX KPHCTAIHYECKIX CIAHIEB BCTPEYAOTCA IPOCIOH, B KO-
TOPHIX BHYTPH KPYHHBIX KPUCTAIIOB 3emeHoro ampubosna pacimoaaraiores MHO-
TOYUCJICHHEIE PETHKTH MMIEPCTEHa M JHONCHIA.

B rammoseMucrhix ciaHmax ¥ THeifcax pPasBuTH accolmanum: OMOTHT—
MIAHeIb, OHOTHT —TpaHar, OHOTHT—TpaHaT —CHIUTHMARUT, TpagaT—OomoTHT —
KOP/HEPHT ¢ MOCTOAHHO HPUCYTCTBYIOIUM B IIOpOJje MIAaTHoKJIA30M, MHOT/A
Mukporaunom u kBapuem. I'. M. J[pyrosoii u xp. (1959) Gsrim onmcansr peaxk-
IMUOHHLe B3AUMOOTHOIIEHUA B 9THX IMOPOJAX ¢ CHATHMAHHTOM ¢ 00pa3oBaHmeM
KaeMok Kopjuepura. Haemkn Koppmepura oTMevaimch Takike BOKPYT IpaHara
W CHIIEMaHuTa, u uX obpasoBanue OBIIO BHIABAHO NPUBHOCOM KpPEMHE3eMa.
I'panat B BEICOKOTIMHO3EMACTHX OPO/IaX BePXHEANTAHCKOM CBATH, 110 [IAHTEIM
I'. M. JIpyrosoii (1959) u B. M. Kunyaa (1966), moMmvo MarHeauaabHEX BHICO-
KOTeMIepaTypHeX DPasHOBHJHOCTEI, 0OTaThX MHPONOM, MPEICTABJICH TaKmKe
AJBMAH[HHOM.

B kapfomarneix mopojax, KpOMe BBHICOKOTEMIIEPATYPHHIX AaCCOIMATIMiT:
amoncHI—@opeTepuT —KaJABIUT U JHONCHI—KaABIAT, PACIPOCTPAHEHE ACCO-
OUaum JMoNCH]—/T0JT0MHAT, KAJILITHT —IHOMNCH/[—0J0MAT, TPEMOJIUT—E0J0-
MHT, TPEMOJHAT—KAJbBOHUT C HMOCTOSHHBIM TPHCYTCTBHEM (JIOTONNTA M 9ACTO
cranonura. [loasaenne srux accommanmii o0BYHO coOIpoBoOMAAETCH 00paso-
BAHEM KAaeMOK JHOICH/A BOKPYT (opcTepura, YKasuBAIOMAX Ha HEYCTOii-
quBocTh Goperepura ¢  KaabiuroM (Kopsumermii, 1936). Ilo gamnmm
0. K. Nodde (1966), B angancknx MpaMopax, MOMHMO BHICOKOTEMIIEPATYPHOTO
KaJbluTa ¢ cofepkranmem Marmesnta 1o 9%, npucyrersyer Kaabiur ¢ 2—3%
MarfesnTa M oTBevalommii TeMmeparype kpucraminusamum npm 500°. Taxme
KaJabIUTH 0CO0EHHO XapaKkTePHB IS ACCOMUAIM BTOPOIl CTYIeHH MeTaMop-
¢u3avMa H MIPOKO PACIIPOCTPANEHEl B MPaMOpaXx, 3alerainiux Ha GIoromaToBEX
M JKeJTe30PYIHEIX MECTOPOK/ICHUAX,

Mpamopii, B KoTopsix passuThi Gojiee IO3[HUE ACCOIMATIHH, OTBETAOITHE
ampuboanTosoii darun, XapakTepusyirca Tpy0ONOJOCIATHIMA TeKCTYDPaMM,
KOTOpPHIe 00TeRal0T YacTo BCTPEYAIOIIUECH B HUX KeJBaku m OJOKH IUONCH[IO0-
BHIX Iopoj. B menrpansunix gactaAx Takux 601ee KPYIHEIX 0I0KOB, CI0KEHHBIX
JHMOICH/OM ¢ IIPUMeckio ¢UIoTONuTa, cKAMoANTa ¥ aM(pudoIa, HepeIKo BU/IHEL pe-
JUKTH IPaHUTOB WIu rHeiicos, Takum oGpasom, atu OuMeracoMaTHueckme 00-
pPa3oBanmA JHONCHLA OBLIH CONPS/KeHBl BO BPEMEHHN ¢ 00pa3oBAINeM B MpaMo-
pax Gonee anaroreMneparypusx acconuanuit (Kopskuucruit, 1936; Muxaitros,
1960).

Meramoppuam HajgomenHoit ampuboauropoit ¢amum oTBeYaeT CHIINMAa-
HUT-KOpAuepuT-anbMaunnopoit cybdamun, no I'. Baukaepy (1969). Mupokoe
PacIpocTPaHeHne B BEICOKOTJIMHO3EMHCTHX TOJIMAX BePXHEAJAHCKOM CBITH
KODAHEPHUTA B ACCOINMAINI C AJBMAHJIWHOBLIM TPAHATOM M YacTas BCTpedae-
MOCTh AHJIAJAY3NTA M CHJJIMMAHUTA IPH OTCYTCTBHHM JHCTEHA IMO3BOJIAIOT OT-
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Puc. 1. Cxemammueckas TeoNOrmTeckas Kapra samagmoir wactm Aspamckoro Macempa. Cocrasma JI. A. Muxaitios 1o
MATEPHAJIAM TE0JNOrHIECKAX CHeMOK SIKYTCKOrO Te0JOTHYECKOI0 YNpPABACHHA U ucexepoparmit I'. M. Ipyrosoit, B. H. Kau-
nyaa, M. JI. Kprurosoit, H. I'. CymoBukosa 1 aBropa.

1 — TOCHEIOPCKHAE MHTPY3HA MENOYHEIX HOpOf; 2 — OTIIOMCHHA xeMOpMA ®  1OpH; 3§ — yHrpuHckuii HKommuekc; 4 — THMOTOHCHKAA CEpPHA,

5 — WRAKCKAN CBUTA MEHIPCKOM cepim; 6 — ()eOPOBCKAA CBUTA MEHTDCKOH CEpMM € NPOINYKTHBHLIM POPH3OHTOM; 7 — BEPXHEAIIAHCKAA CBATA

WeHTpCKOl cepuy; 8 — rpAHATH (HepaCcHIeHEHHbe); 9 — MATHEe3HAJIbHO-KANBIAEBEE METACOMATUTEL a4 — Fi€JIe30] yIHLIC MEeCTOpOIKIeHua, 6 —

(TOrOMATOREE MECTOPOIKAGHM, @ — OTHAeJAbHEE HPOABIEHHA METacoMarosa;, 10 — farmun perLoHAJILHOr0 MeTamMopuiMa: a — TpaHyJIATOBafA,
6 — ampubomuropan; 11 — IMIYOAHHBIE DA3JIOMEL



HecTH Anapropes ampubonuToroi Garun K aHAJIY3NT-CHATIMAHATOBOMY THILY,
no A. Muamupo (Miyaschiro, 1961).

ITeppomaganpoo TpeacTaBisAIOCH, 9TO TPAHYJAUTOBAsg W aMPuOOIHTOBAS
danuu, passurvie B goreMOpum AJjlaHa, OTHOCATCS K OXHOMY HEPHOLY I1Ipo-
rpeccuBHOT0 MeraMopduama, a MX paclipefieienue 110 ILNIOMAXH KOHTPOJIHPO-
BAJI0Ch PA3JHUILIM COJIePRAHUEM BOJR B HeXonnuix mopopax ([pyrosa u ap.,
1959). Boocaeacrsun mpossienne amduboaurosoro meraMopdusmMa B rpaHyIn-
TOBBIX KOMILTeKCaX MeHTPCKOil cepuu ObI0 00BACHEHO Kak auadropes B ¢BABN
¢ QopuuposanueM Gosiee MOJO/BIX TOJL] YHUpuHCKOro wommiaexca (Humya,
Jlageburur, 1966). Jra Touka 3penus HpeCTaBIAETCS HaM Hanboaee BepOATHOI,
TAK Kak, HOMHMO YeTKO ITDOSABJIEHHHIX PEAKIUMOHHEIX B3aUMOOTHOMIEHWH Mu-
HepaJoB I'panyauToBoil m ampuboInTOBOM (arum, yeTaHABIHBACTCA, IO PAJIHO-
JTOTHYCCKHEM JaHHEIM, Oojee MoJ0/loii Boapacr aM@ubonnroBoro Mmeramopduama,
CONPAROHHEI CO BTOPHM HepHONOM aumactpodmama,

TerTonnkra

Meramopduueckue ToJIM, CAATAIONME [EHTPATLHYID 9acTh AITaHCKOTO
MaCCHUBA W OTHOCHNIMECS K WEHrpcekoi cepwn, o0pasyioT KymomgooOpasHoe
AHTHKIHHAILHOE HMOIHATHE, UMEIIEe B IJIAHE BWJ IOYTH BAMKHYTOH JyrH
(puc. 1). OGpasoBamme 9TOM CRIATIATOH CTPYRTYPEL IPOHCXOMUI0 B HECKOJbKO
sTAoOB JehopMaIMil IPH HEOIMHOKPATHOM IIPOSBJIEHUN PErHOHAILHOTO MeTa-
Mopguama u yawrpameramopduama (Cyposuron, 1962). Ciommnoe crmaggaroe
CTPOEHUE TOIII, CHATAIIIHNX HEHTPCKYI0 CepUI0, BBIPAMKAETCS B TOM, YTO Ha
$one Honee wian MerHee CIOROWION CKIATIATOCTH BHIPICOBHIBAIOTCA 000 CIOM-
HBI@ CKJIQUATHIe CTPYRTYPhI, passuriie nanbosee mupoko B 1mepufepuaeckux
FaCTAX KYI0Ja 1 Xaparkrepuayomnue o0brano crpoemnne uoTonnToOBLIX W JKEIe30-
PYIHBIX MECTOPOHIEHUII.

B. JI. lyr (I'refopumrmit u map., 1971) yeraunapiupaer jaBa mUKIa CKJIAJ-
YaTRIX JABH/KEHWII, B Ka/KIOM W3 KOTOPHX CYMECTBOBAJIO HECKONBKO CTajuii
aedopManmil, HOCAIUX CHAYATA CRIAIIATHIN, a 3aTeM pPaspHBHON XapakrTep.
ITepBuiit MUK CRAATYIATOCTH HPOMCXOMHT B YCIOBHAX TPamyIATOBOH (amumn,
a BTOPOIl — IpU HEePexo/nbX 0T IpanyauToBoii kK ampuboautonoit,

Hapany co criamggaTocThio MOPOABI, cjaramigme AJJIaHCKWIl KpPHCTaJIH-
YECKHIl MaCCHB, MCILITAIN JRECTRIE ANCIOKRAINH, BHPA3HEIIHECS B 06pasoBannm
MO HBIX JUHEHHBIX 30H G.JIEIGTOMHJIOIIHTHISEU_[HI/I M KaTarJdaza B YCJAOBHAX HU3-
roTeMIeparypuaoit amgudonrnToBoit danum. ITH 30HE 0IACTOMHIOHUTOB, KOTO-
pHIe caaraoT pAg TIYyOMHHHX PA3I0MOB, TEPECeKAMmuX HeHTPATLHYI TacTh
MacCHUBa, B CEBEPO-3ALIATNOM I CEBEPO-BOCTOUHOM HAIIPABICHUAX CBA3AMLI ¢ 0710
ROBBIMM JIBUAEHHAMI, 3aBepliaimumm d)()pMHpOBEIHHE CAOMHOM (‘,H..’Iﬁﬂ,l]ﬂ'l'()ﬁ
OGJIHCTH ATOTO0 pervona,

YasTpaMeraMop(uzM H MarMaTHsM

ITpomecest yarrpaMeramopdmaMa u WHTPY3UBHOM AEATEIBHOCTH Ha TEPPH-
Toprn AJANCKON0 MACCHBA HMOJYYHIN OYeHb MUpoKoe passurne. Bo Mmormx
paiioHaxX 9TOTO PeTHOHA HA BHATHTEIBHBIX TJIOIMAAANX PasBHTEHL MOJIA TPaHHTO-
THEICOB ¢ MHOTOYHCICHILIME TeJaMi TPAHUTOB Pa3jaudHoro cocrapa. Taxme
YIACTKN ¢ nanboJee WHTeHCHBHLIM ITPOABIEIHEM IIPOIECCOB YALTPaMeTamMmop-
duaMa nmoxyunsan massanue woseil rpannTuzannn (Makenvos, Yrpiomos, 1966).
I'papntonmer moreMOpua AJTTaHCKOTO MACCHBA TI0 CBOEMY BO3PACTY, YCIOBHAM
00pA30BAHNSA W COCTABY MOIPA3NICNAIOTCH Ha PAJ TPYIIL.

B peaynbrare KOMIUIEKCHEIX TEOJOTO-HETPOJOTHYCCKHX WCCIE[OBANNTIT,
nposegennnix  corpypaukamun  WUTTJ] AH CCCP —T. M. [lpyrosoit,
M. JI. Kpsutosoit, JI. B. Kaumossiv, J[. A, MuxaitqoBuy Hoj PYKOBOICTBOM
H. I'. Cynosurosa ([pyrosa m gp., 1959), Geura yeranosiiena mociIe0BaTeIh-
HOCTH TeOJIOTHIeCKIX cOOBITHII U BEIIeTeHsl Be snoxn guacrpodusma. [lepsas
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9M0Xa XapaKTePUM30BAIach PErHOHANBHBIM MeTaMopP(I3MOM M YIbTPaMeTaMop-
(uU3MOM BYJIKAHOTEHHO-0CAT0YHLIX TOJIL B YCIOBHAX IpanyanToBoii m amdubo-
JutTopoit Ganmuu, a BTOpag — MOBTOPHBIM yJibrpamMeraMop@uaMoM H CBSA3AH-
HBIM ¢ HHUM jREIe30-MAaTHe3HalbHO-KalbIlHeBrM MeracomarosoM. Ha ocuoBa-
HUM  XapaKkrepa B3aUMOOTHOUIEHWIT JTHX METACOMATHTOB € TCpaHHTaMI
TocaeHue ObLIM IOJPA3Jeensl Ha [BE BO3pacTHHIE Tpyimsl. ['panurounjsl,
HepeceraBIiecs MeTacOMATHTAMH, OTHOCHJMCH K IIePBOH HHOXEe IHacTpo-
duaMa, a mepeceraIEe METACOMATHTHL — KO BTOPOIl.

ITonyuennniii HaMm B Tockejnue TOAb (PakTHyeckuii MaTepual I03BOJIMI
¢ienath PAJ CYMIECTBEHHBIX JobasieHuil 1 mompasok K aToil cxeme, Tar, nep-
BOHAYAJBHO ITPEJCTABIAIOCH, 9YTO BTOPAA 9II0Xa JuacTpodusMa SBUIACH BRIPa-
JKEHUEM TTOBTOPHOTO MombeMa (poHTa IPpaHATH3ANNN, KOTOPEIT BE3Ban B Gomee
BEPXHIX YaCTAX MeTaMopQuuecKoil TOJNIMH HReJe30-MarHe3narbHO-KaJbilHe-
BT Meracomaros. Ilo Mepe passuTusa IpoleccoB yabTpaMeraMopfuaMa Mera-
COMATHTEI CaMMI IOBEPIJINCH IpanuTusanun, Taxum ofpaszoM, Ko BTOpPOIt dI10Xe
aunacTpofusMa OTHOCHJIMCH JIHIIb TPAHUTHI, NEPECEKAIIINe yKeJIe30-MaTHe-
3MANBHO-KA/IbIMEBEE MeTacoMaTHThl, 00pasoBaHue KOTOPHIX, COTJIACHO DTOI
TOYKE 3PEHMSA, BHIPAKAI0 HAYAJIbHBIE CTATHU JTOH DIOXH.

B macrosmee BpeMsa MOMKHO CUMTATh, 4rT0 HauboJaee pAHHUMU TPAHUTOU-
JaMu ABJIATCA YaPHOKUTE M THIIE PCTEHCO/Ie PARAaNTie THeiiCco-TpanuThi, ¢hopMu-
pOBAaHHLIE B YCJOBHAX TpamyautoBoil ¢ammm. Bosmommo, uro B mpepemxax
HepBoro Iepmofa guacrpodusMa TpaHuToML 00pPAZOBAHLI B TEUYEHHE psiJia
ITANOB MHTPY3UBHON MeATENbHOCTH, COUPSKeHubX ¢ Borgeasemoimu B, JI. [ly-
KoM ¢azamu jgedopManmii BHYTpH NEpPBOTO MHKJIA CKIAJKO00pPa3OBATEIBHBIX
JIBUAREHMIT,

OcrnoBras Macca TPAHUTOUIOB, IPEACTABICHHLIX ITOJAMI T'DAHUTO-THEIICOB
M MUTMATHTOB ¢ MHOTOYHCJICHHBIMI TeJaMu OHOTHTOBRIX, aM(uO0JI0BEIX, HOI-
CH/{OBHIX ¥ AJACKUTOBHIX TPAHUTOB W IeTMaTHUTOB, OTHOCHTCA KO BTOPOMY
nepuojy auacrpopuama m GOpMIPOBATACE B YCIOBUAX aMpubonnroBoil darmn.
Bee rpamutel 5T0T0 MmEpHOJlA TMEPECEKAOT HE TOJIBKO PaHHWE TPAHUTOMILL, HO
u MeTaMop@uUECKMe TOJIH, WCHLITABIINE HAJIOMKEHHHI MeramopdusMm amdu-
OosmuToBo# damun. Yeaosus GopMHPOBAHUA HTHX TPAHHTOMIOB TAKMKEe OTBe-
qaior ampubomuropoit gamun (Kpsitopa u ap., 1972).

B mpegexrax Broporo mepmoja guacTpodmaMa IPaHuTOR/IL TOIPASIEIAI0TCS
HAMH Ha TPHU BO3PACTHRIE I'pynnsl. K mepBoil OTHOCATCA TPAHUTO-THEICH 1
MHTMAaTHTBI, & TAKKE ILUIACTOBBIE TeJa ILIATHOTPAHUTOB, MEJIKO3€PHHCTHIX
omoruT-aMpub0IOBLHIX M AJACKUTOBBIX TPaHUTOB, 00JIaal0NMe THEHCOBMI-
HOCTHIO, 0OpasoBaHHLIe in Situ U y9acTBYIONINE B CKIAMIATOCTH ATOTO MePUOa.
Bapuanun B cocrase TPaHUTOB OIIPEIEIA0TCA PA3JIMIHON CTEIeHBIO TPAHUTH-
34U W COCTABOM BMEIMAIOIIHX TOPO/,.

Bropas rpynma rpaEuToB IIpecTaBiena TPOMAHBIMA MaCcCAMN WHTPY3HB-
HBIX TPAHATOB, TeIa KOTOPHIX UMEIOT B IJIAHE HENPABUIbHYIO, HHOT/[& UBOMET PH-
yeckyio GopMy, ¢ pPEBKOCERYIIMMH KOHTAKTAMH. SHAYHTEIbHAA 9acTh HTHX
FPAHATOB MPEACTABICHA ATACKHTAME, CPEI KOTOPHIX BCTPEYA0TCS OMOTHT-
ampudoI0BLEIe pasHOBUAHOCTH. B ydYacTRax 3ajeramus MPAMOPOB TPAHHTEHL
JAHHOI TPYyOmsl OOKYHO HPEJACTABIEHH HETMATOMAHEIME  CYOIEeI0THBIMHA
JAMONCHIOBEIME TPAHUTAME W CHEHUTAMU, COMEPHKAIUME B GOJIBIIOM KOJIMICCTBE
cer, MUPKOH U OPTHT. ITH TPAHUTHL EPECEKAIOT HE TOJIBKO MeTaMopduieckue
nopojsl ampubonurosoii damum, HO 1 OGUMeTacOMATHIECKHE THOICHIOBHE 0~
POJIEI, pPasBUTHE Ha KOHTAKTAX KapOOHATHREIX W aJOMOCHIMKATHEIX IIOPOJ M
BOBHUKIINE HA 3aKTIOYATEIHHBIX DTAIAX PErHOHANBHON T'DAHNTHIAMAN W MAT-
MaTH3AIMIHA BTOpOTo mepuoga auacrpodusma. Ha ronTakrax rpamaTos ¢ mepe-
KPHCTA/LIM30BAHHBIMI  MpaMopaMu Hepeaxko o0pasoBhBAJKCH MAaJOMOIIHEIE
30HBI TIMPOKCEH-TPAHATOBEIX CKApPHOB,

Tperesg rpynma TpPaAaHATOB TPEACTABIEHA TAKOBHIMH TeJaMH TpaHuT-
HerMaTuToB, KOTOPHE YAaCTO JOKAIMBOBAHBL B 30HAX OJACTOMUIIOHUTOB.
I'papur-nermarnrsr, copepsaiine B ¢cBoeM cocrase dmorut, aMmpudon nanm guomn-
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cHJI, HePeceral0T Teja AMOINCHAOBHX FKUIBHBIX METACOMATHTOB, 3aMeMMAalomuxX
B CBOK OYepeIh TPAHHTHE IIEPBOH M BTOPOIl TpPyII.

Taxmm o0pasoM, pasiMyHEe BBARMOOTHOIIEHHA TDAHUTOR ¢ MarHe3MaJbHO-
RaJILIAEBLIMI METACOMATUTAME TTOBBOJMIN PAa3IEIATs TPAHUTH HA BO3PACTHEIE
IPYNNE ¥ YCTAHOBHTH CYIIECTBOBAHNE DPA3JMYHEIX THIOB MeTAacOMATHUTOB,
OTHCAHTE KOTOPHIX IPHBOJUTCH B CJEyIOMeil TIase.

MnTpysupuas AeATENBHOCTh B JOKeMOpHH ANJAHCKOI0 MaccHBa 3aKOHTH-
Jach BHEJPEHHEM A€k OCHOBHHX H yIBTPAOCHOBHLIX IIOPOJ, 4aCTO IPHY POYEH-
HHIX K 30HAM PAa3IOMOB,

THUIIBI JUONCHIOBBIX IIOPOJ B JOKEMBPHUH AJJAHA

Beemu mceJejosaTegMu 0TMEYaeTCs MHPOKoe pazpurue B AIaHCKOM
MaCCHBE IHOICHIOBLIX II0OPOJ M MPH3HAETCA TeHEeTHYecKas ¢BA3h ¢ HUMU (io-
TOIUTOBOTO M MATHETHTOBOTO opyjaenenmii. Opmako OpoucxoskIeHne W BpeMs
o0pasoBaHmA IHONCHAOBLIX IOPOJ HOHUMAIOTCA IO-PA3HOMY, OTCIO/IA OJlHA W3
MPUYINH HECOBIAJENNA TOUEK BPEHHA HA TeHE3NC CBA3AHHBIX ¢ HEMI MECTO-
posspennii. Meskny Tem Ges BEIACHEHHWS BpeMeHu 00pasoBaHUA M Ie0JOTHYE-
CKOTO TOJOKeRNs JUOICHIOBEIX HOPOJT CPeau KPUCTAIINIECKAX KOMILIEKCORB,
XapakTepa B3aUMOOTHOIIEHHII WX € MeTaMOpPQUYECKHMH W WHTPY3UBHBIMU
MOPoOJaMH HeIb3fd MOLOUTH K upobjeme renes3nca CRA3AHHEIX C HAMHI MECTO-
PORIEHHIL.

Hame nsyyenme auomcuoBeIX TOPOJ IOKA3aJ0, UTO CPeON HHUX Cyme-
CTBYIOT PasHble TPYIIE, MMEIIIHEe PasIWIHEIN XapakTep B3amMOOTHOIIEHHIT
¢ okpy:kaomuvu nopogamu (Mmxaitmos, 1960). B macrosmee BpeMa MokHO
BEIJIEJIATE CIAEYIOMHE PasHOBO3PACTHLIE M T'E€HETHMYECKU PAas3JUYHBE I'PYIIIE
AMOICHIOBEIX HMOPOI: MeraMopmueckue, OmMeracoMaTHYeCKHe, ;KHIBLHEIC Me-
TacoMaTHIeCKHe IUOTICHIOBLIC TOPOJL; K MeracoMarmuecKmM o0pazoBaHUAM
OTHOCATCS TAKIKE W BCTPeYAlommecs 31eCh NHUPOKCEH-TPAHATOBHIE CKAPHEL,

Meramopdugeckne JHONCH/0BbIE TOPOJLI

Cpejiu TUPOKCEH-IIATHOKIABOBHX T Omornr-aMuio/-nIarnokIa30BEX
KPUCTAIIHIOCKAX CHAHIEB BCTPEUYAIOTCH TOYTH MOHOMHUHEDPAalIbHEE AHONCHIO0-
BEI@ IPOCIOH, MMEMIHEe MOLHOCTH OT HECKOJBKHX CAHTHMETPOB A0 IEPBHIX
IecATKOB camtEMeTpos. Yacro malaiojlaeTcs TOHKOe IepecIamBaHie IHol-
CHEOBHIX HPOCIOEB ¢ KPUCTAJNIMYECKUMYU CIAHIIAME, HATOMIHAIOIEe PUTMUY-
HYI0 caoucrocrs (pue. 2), a B APYIEX CIydadgx HPOMCXOJMT YepejoBanue
CPABHUTEABHO MOMHAIX JUHONCHAOBEIX TIIIACTOB C MAaaOMOIIHBIMM (MHOTJA
B HECKOJBKO MUJJIUMETPOB) IIPOCIOAMME.

Hpome mmomempma, koropsit ofpasyer KpyIHble IIOJHTOHAILHBIE KpwA-
CTAJIJIBI, 9TH HOPOJBl MHOTJa COOCpPHAT THIEPCTEH M B KPaeBLIX 4YacTAX IIPO-
€JI0eB OCHOBHOM IIarmokmas. HecMorps Ha BUIUMYI0 B 00Ha/KeHUAX PEBKOCTH
KOHTAKTOB QHOICHIOBHIX NPOCJ0EB, B mianfax Mo;KHO HADIIIATH MOCTEHEeH-
HE@ IMePexofsl UX B KPHCTAJIMYECKHIT CIaHeI BCIEJCTBHE YBEIMUEHNus B I110-
poje IIarmoKIasa, KOTOPHIL B CAMOM IWOICHIOBOM IIPOCIIOE HPHCYTCTBYET
o0KuHO B HE3HAUNTENBHHEX KoamgectBax. Ciejyer oTMeTnTb OTCYTCTBHE
B INOICHJIOBEIX MOPOJAX 9TOH I'PYNIE AKIMECCOPHEIX MHHEPAaJoB, B YaCTHOCTH
cena, KoTOPHIT UPesBHYANHO XapakTepeH A APYTHX TPYON JHOICHIOBHIX
IOPO.

Cpeam MUTMATH3MPOBAHHEIX TOJIN[ IUIACTH AMONCHIOBLIX IOPOJ OOLIYHO
pasbéuTLl TPeIWHaMI, 3aI0JHEHHEIMH KBapI-IOJEBOIINATOBHM MaTepPuaoM.
B yuacrrax, rje MUrMaTH3anus CONPOBOYRAATACH CHILHBIMA JnddepeHnuainb-
HEIMU J(BHKEHWAMH, ILTACTH AHOICHAOBLIX HOPOJ 0JOKMPOBAHE M 00pasyior
cTpykRTypH Oymuaax (puc. 3). B yuacrkax Gonee mosgHETo MPOABJIEHUS MeTa-
COMATHYECKHX TPOIECCOB MHOICHA-MIATHOKIA30BEE KPHCTANINYECKUE CIAHIIEL
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¢ IPOCIOAMH JUONCHIOBEIX HOPOZX OOBIYHO MOABEPTAIOTCHA CKAIONMTHIALNN W
B HHUX HOABIAETCA 3HAUMTENbHAs IpuMech cdema,

JdTa rpynma JuONCHIOBEX HOPOJ OOHYHO IPH ONHCAHIN MeTaMopduge-
CEMX KOMIIEKCOB BCJENCTBHE HEOOIBINON MOIHOCTH M OrPAHMUEHHOCTH pac-

Puc. 2. MomommuepannHEe [MONCHTOBEE IPOCION B KPHCTAI-
JHYIECKOM CJAHIE.

Pue. 3. Bynnanmpopaunsie npocaon MeraMopfuueckux quomncu-
[OBBIX TOPOJ B MHTMAaTHTe.

IPOCTPAHEHUA OTMEYAETCHA JHINb KaK COCTABHAA 4acTh [MOICHI-IIATHOKIIAZ0-
BRIX KpHCTAIIMIeCKHX ciannes. Hamu ot puoncuposie mOposl BBIIETEHED
B CAMOCTOATRNBHYI0 TPYIIY, YTOOH MOJYEPKHYTH HE3HAYHTEIBHOCTE 00HeMOB
AMONCHAOBEIX 10POJ, 00pa30BaHHBIX NPH PETHOHATBLHOM MeTaMopduame.
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