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(TIpencrasaena npogdeccopom A. M. KysbMHHEIM)

Jo nocnenHero BpeMeHH AOCTATOUHO MOJHOTO H3yueHUsl AAHKOBBIX
o0pasoBanuit KommyHapoBckoro pafioHa He TNpPOBOAWJIOCH, XOTSl M OTMeda-
Jlacb NPOCTPAHCTBEHHAA INPHYPOUYEHHOCTb HEKOTOPLIX 3OJOTOPYAHBLIX INPO-
SIBJEHHH K y3/JaM CONPSIKEHHsi KPYNHBIX pa3pbBoB ¢ Aaiikamu [14]. ITos-
TOMY aBTOpPaMH HAa OCHOBAHHM MAaTEpPHaNOB, MOJYUYEHHBIX NPU AETAIbHOM
reQJIOr0-CTPYKTYPHOM KapTHPOBAHHM PYAHOrO IOJsI, CHeJaHa IONbITKa 00-
OOIUTb HaKOMNJEeHHBIe IO 3TOMY BONPOCY [IaHHBIE.

O6mas reosorndeckas MNO3HIMS pPaloOHAa ONpeieJsercss €ro IMoJoXKe-
HHeM Ha BOCTOYHOM ckJoHe KysHenkoro Anaray, B npeaenax Hioccko-
CpIICKOH CTPYKTypHO-(halHaJIbHOH 30HH, XapaKTepusywllefcss GOJbIIOH
mMouiHocTbio (16-18 kM) BepxXHENpoTepO30HCKHMX, HHXKHEe- H CcpelHekeMmb-
DHICKHX OTJIOKEHH{l TeOCHHKJAMHaJAbHOro Tuna [2, 12]. Dtu obGpasoBaHus
coOpaHbl B KpyNHble CKAaAKH CyOMEpHUAHOHA/JIBHOTO W C.-B. IPOCTHPaHHA,
OCJIOXKHEHHBble CKJIafKaMH BTOPOro, TpeThero M ©6oJiee BLICOKHX NMOPSAAKOB.
[1aBHOH NJUKAaTHBHON CTPYKTypol palicHa sBasercas KoMmMmyHapoBckas
aHTHKJAMHaJAb, KoTopasi kK BCB cmeHsercs chIACKO-e(ppeMOBCKOI CHHKJH-
Haaeio [12]. Pyanoe none pacmosaraercsi Ha BOCTOUHOM Kphlje Ha3BaHHOH
AHTHKJIWHAJAHK, BOJM3U ee OCeBOHl JHMHHH, H cjgaraercd NopogaMu AHabasoBo-
noppUPHUTOBOA M BYJKaHOTEHHO-OCAJ0YHOH TOJIL HHUKHeNaJjeo30ickoro {14]
HJIM BO3MOXKHO HaxkKe NokeMmGpuiickoro [6] Bospacta. INopoaw oBeux ToJug
NPOPBAHBl HEOOJBIUUMH  CYyONOCJAOHHBLIMH  TeJlaMH  ypajUTH3HPOBAHHLIX
ra6opo-IHOPHTOB, KPYHHBIM COJrCcHCKMM T'DPAaHOAHOPHUTOBBIM  MAacCCHBOM
(MHTPY3Hsl KBapleBbIX MOHLOHHTOB Mo A. §I. ByJALIHHHKOBY) K MeNKHMH
JUTOKO- ¥ JNaHKOOOpa3HbIMH TeJlaMH OJHBHHOBHIX rad0po u raéépo-nopdu-
PHTOB, FeHeTHHYECKH CBSI3aHHBIX CKOpee BCEro C JEeBOHCKON raf6po-CHeHH-
TOBOH HHTPY3HEH. .

'paHOAMOPHUTOBBI MAcCHB CJOXKEH HNOPOLAaMH TPex HHTPY3HBHBIX (as:
paHHEel — aBTUTOBBIE H aBTHT-THIEPCTEHOBBbIE JHOPHUTHI, CpefHel — rpaHo-
JTHOPHTEI, KBapleBble JUODHTBl H MOHIOHHMTBI H MO3JHEH -— MEJKO3epHHC-
Tble TPaHUTH M cHeHUTH. [lo MHHepaJoro-nerporpaH4ecKoMy COCTaBy
il NEeTPOXHMHYeCKMM Npu3Hakam (puc. 1, 2) o6pasoBanus Couarofickoro
NJYTOHA XOpOLIO CONOCTAB/ASIOTCA C NOPOAAMH YJeHb-TYHMCKOIO I'DAaHHTO-
HWIHOTO KOMIIJIEKCA  BepXHeKkeMOpUiiCKO-HHXXHEODPHAOBHKCKOrO  Bo3pacra
[5, 13] 1 OTHOCATCS K TPynne TPaHHTOMAHLIX (OpMaUMHA MNECTPOro COCTaBa
[9]. das rpaHomsopuToB COJrOHCKOTO MacCHBA KajHi-aprOHOBHIM METO-
IOM onpeneseH aOCOMIOTHLIE Bo3pact B 476 MJH. JeT, 4To NO3BOJSET CUH-
TaTb BO3PACT TPAHOAHOPHTOBOI HMHTPY3HH CaJaupCKHM. -
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JKuibHas cepusi MHTPY3HBHBIX IIOPOJ {IpeJCTaBjieHa MHOTOYHMCJEHHDI-
MU [OadKaMH OT KHCJOrO AOQ OCHOBHOro cocraBa. [laiku pacnoaaralores
NPenMYLIECTBEHHO B IIPejeax LIHPOKOro NPHUKOHTAKTOBOTO Opeona Coun-
FOHCKOrO HUHTpy3uBa. Ha oOCHOBaHHH B3aMMollepeceuenHd MauKOBBIX Te.l
{8] cpenm HHX MOryr GbIThb BbIAEJEHBl TPH Bo3pacTHble rpymnul. [lepBas

g

E]

'3,

Puc. 1. Tlerpoxumuueckas ZuarpaMma nopof GoOHCKOTO rab6po-1HOPUTOBOIG
(e3anuThle KPYXKKH) U TPAHOJHOPHTOBOTO (3a/iMThie KPY3KK) AHTPYIUBIIBIX
Komnekcos Kommynapa (mo mertoxy A. H. 3asapuuxoro [41). I — nopgupo-
BHIHLIE N MEJIKO3EPHHCTEIE YPANHTH3HPOBAHMBIE AMOPHUTHL H TaGGPO-IHOPH LI
O10lCKOro  KOMILIEKCa; 2 — HHOPHTBI H TPAanoInopHTHl CONTOHCKOTO MacewpAa:
3 — KHALHAA CePHS HHTDY3HBHEIX MOpox Kommymapa; 4 — nopoan Maprai-
THHCKOrO TIPAHMTOHJHOTO KOMIJEKCAa 3; 5 — MOPOABl Y/CHB TYHMCKOTO IpDaHu-
TOHAHOTO KOMIUIeKCa; 6 — THNOH4YHBIE NOpoaW no P. [Jlean

Fpynia—eldHHYHble JalKd AHOPUTOBHIX MOPMUPHTOB H MEJKO3EpHHC-
ThIX AHOPUTOB-I, pBymmecs rpanognopuraMu. CTaHOBJEHHE 3THX 13€K CBS-
3aHO, MO-BUAMMOMY, C aBTHTOBLIMH AHOPUTAMH paHHeH ¢asbl BHeApeHHA
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TPAaHOJMODUTOBOTO KOMIIeKca. Bropas rpynma, rederudeckd CBs3aH-
Hasi ¢ IPaHOLHOPHTOBOH HHTPY3HeH, BKJYaeT OCHOBHOe KOJHYECTBO BCeX
JaNKOBBLIX TeJd PYINHONO MoJas W Noipasfiensercd Ha JBe BO3DACTHbIE MOJ-
rpyinbl (B NOpsjiKe HX BHEJAPEHHs): a) ‘AUOPHUTOBLIE H JabpaaopoBbie
noppupuTh-1I, MOHIIOHHTH, MeJKO3epHUCTHe JUOPHTHI-1I, MHKPOAMOPHTHI,
CeCCAPTHTBI, KEPCAHTUTBI, BOTE3UTHI, OIWUHHTBLI, CHEHHT-IOPGHPHI, KBaple-
Bele TOp¢HUpHL, 6) NMErMaTHTH U aijauTH. MHorue paiiku npopuIBAOT MOPO-
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Puc. 2. InarpaMma L1esouHOTO MOAYJS (@) H3BepIKEHHBIX T'DAHHTOM-

Helx mepox KomMMyHapoBcKero pyAaHoro noia (HesannThie KPYKKH —

noponsl CONTOHCKOTG HHTPY3HBA; 3a/MHThle KPYKKH — AalikoBble MNOpPO-

o). I — yaerpaocHosuble, I — ocHoBubie, III — cpennme, IV — kuc-

aple rpynnel mopox no M. B. Jlymuukomy [10]. Xumuuecknwe anaausul
NOpOA NpHBefleHBl B Tada. 2

Jbl CONTOHCKOTO MacCHBa WM COLEP:KAT KCEHOJUTH TPaHOAHOPHTOBOTO
W TOHAJUTOBOIO COCTaBa. YCTaHABJHBAaeTcCsl NPUYPOUYEHHOCTb JTAHKOBBIX
H THAPOTEpPMAaJNbHBEIX 06PAa30BaHUH K OAHHM M TE€M K€ CHCTeMaM TEKTOHH-
YeCKHX TpELIHH, YTO, BEpPOSTHO, YKa3biBaeT Ha OOGUIHOCTh CTPYKTYPHOIo
nnaHa gepopmaiuit B nepuox AgalkooGpa3oBaHHs W TMOCAELYIOLIETO 30J0-
TOOPY/E€HEHUs], a4 TaKiKe Ha YHacJeIOBAaHHOCTb BO3HHKAIOIIMX TPEIIHHHBIX
cTpyktyp [7} Tlocneanee nprBeso K BC3HHKHOBEHHIO CJIOXKHO MOCTPOCHHBIX
JaHKOBBIX TeJ Pas3JUYHOrO INETPOrpapHuUecKoro COcTaBa: [AHOPHTOBBIE HOP-
‘DUpHUTBL H MeNKO3epHHCThle AMOPUTHL [Ipn 3TOM Kaxpmas mocjaenymouias
MopuUHs MarMaTHYeCKOro paciiaBa OOBLIYHO BHEJAPS/Iach HOCPefHHEe paHee
ChOpMHPOBAHHOIO JNAHKOBOTO Teja M 00pa30BBIBAda CJOKHYIO  JalKy
C YeTKHMH KOHTAKTaMHM, 30HAMH 3aKaJKH, CJA€laMH TEYeHHs H 3K30KOHTaK-
TOBLIMH HM3Me€HEHHsIMH. [allKu HepBOf W BTOPOW - I'PYIN SABJISIOTCA AOPYA-
HeIMH. TpeThsi rpynna-—pafiki OJHUBHHOBLIX Tab6po-mOPQHPHTOB
A CyOlie/NOYHBIX AHaGa30BLIX MOPQHPHTOB, CBSI3AHHBIE, MO-BHAUMOMY, C 60-
Jee MoJ0J0fi raG0po-CHEHHTOBOH HAeBOHCKOH (?) mHTpy3uedl. OHu caaraior
HHOTJA JOBOJIBHO MCLUHble (5—12 M) Teja NPOTAKEHHOCTbIO 10 HEPBHIX
COTeH METPOB M CeKyT AUOpHTH CoJiroHckoro maccuBa. OueBujaHO, (HhopMH-
poBaHHe 3TUX RaeK CJeL0BAJO MocJe 30/0TOOPYHeHEHHs, TOCKOAbKY OHH He
H3MEHEHbl M JMIIEHbl KBapUEBO-PYXHOH MHHEDaJH3aUMH, XOTS H |pasmenia-
I0TCA B 30HAX MHTEHCHBHOTO FHIPOTEPMaJbHOrO METaMop(H3Ma H OpyAeHe-
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uust CONTOHCKOTO y4acTKa, a JalkKH CyOIeJOUHbIX AHa6a30BbIX ODOUPHTOB
paccekaloT -KBaplleBrie NpoxUaku [8]

JuopurtoBbe NopOHPpHUTH-I— nopqmpOBpmele NOpOJAbLL Mac-
CHBHOTO CJOMEHHs, CA0XKEHHble PeJKNMH M KpynHbiMu (8—9 MM) mpuama-
THYECKMMH BBIAEJEHHSIMH IJIarioknasza Ne 46—49 u NHPOKCeHa M MEJKO-
3ePHHUCTOH TJIATMOKJa3-THPOKCEHOBON OCHOBHOH Maccoil. ILiaruoxnas nop-
dupoBbix BbiledeHuii (1o 10% or obuiero o6beMa MOPOALI) HacCTO nedop-
MHPOBAH, C MCKPUBJIEHHBIMH H Pa3qpobjeHHbIMu JIBOMHHKOBBIMH I0JIOCKA-
MH M CJeaMH CKOJBbXKEHUA BAOJb ABOMHHKOBBIX IIBOB. ITHpOKCEH-aBruT
(no 3—59%) GecuBereH Wi OJeAHO-OYypOBaThIM, HepeAKO CABOMHHKOBAH
1 pedopmuposan, OCHOBHasl Macca COCTOHT H3 HAHOMOPOHBIX MENKHX (40
0,05 MM) 3epeH aBrura (o 309%), anfesuna Ne 42—43 (mo 60%) u kceHo-
MmopthHOro KBapua. AKueccopHble — anatut u MarueruT. MWz Bropuunbix
MHUHEpAJOB pACIpPOCTPAHEH TPeMOJHT-aKTHHOJIMT, oOpacTaiolni GeclBer-
HOU HJId c1a00 3€JCHOBATOA KalMOH aBTHUT M 3aMellalolldii MHOTJa ero
nauneao. AMdubonuzanns NHUPOKCEHOB CONPOBOKIAETCS BbLIEJICHHEM MeJ-
Kofi cuinu MarHeruTa. [lupokcen u ampuboanl sameniaorcs OHOTHTOM, a 10
6HOTHUTY B CBOIO ouepelb pasBuBaercd XJOPHUT M anuaot. [lo naarnokmnasam
pasBuBaeTcd CEpPHLUMT, KapOoHaThl ¥ LOU3UT. ONTHYeCKHe CBOHCTBa MHUHepa-
JIOB BCeX XAHKOBBIX MOPOX cBeleHbl B Tabu. 1.

MenxosepHHCTBe AUOPHUTH-I — TeMHO-cepble IJOTHBEIE NOPD-
[bl, HEPEIKO OPOrOBHKOBAHHEIE H COCTOSLIME M3 MiaarHoknaasza Ne 31-—32
(mo 60%), 3enenoir poroBoi ob6maHkKH ¢ pasmepom 3epen 0,2—0,3 mm (n0
30%), 6uotuta M peakoro OprokJasza. B mandax ycranaBiauBaercsi IHO-
pUTOBAas CTPYKTYypa, XapaKTepH3yKUlascs OAHHAKOBHIM  HJIHOMOP(H3MOM
nJaardok/jaasa W pPoroBodl oOMaHKH. AKllecCOpHble — allaTHT ¥  MarHeTHT.
BTOpUYHBIE MHHEpAJbl NPEACTABJAECHbI CEPHLUHTOM, TOHKOHMIOJBYATHIM akK-
THHOJIHTOM, NMEeHHHHOM M 30HA0TOM. OpOroBHKOBaHHBlE Pa3HOCTH IpHOGpe-
TAIOT MHKPOTPaHOGJACTOBYIO CTPYKTYPY H CJAOMKEHB CYGH30MEeTpPUUHBIMH
sepHaMu I1aruokgaaza Ne 30—32, MOHOKJMHHOTO IIHPOKCeHA (BMeCTO ypa-
JMTOBOH poroBod OOMaHKH) M 3eJeHOH poroBoll oOmanku. Muorpa naxe
B oanom luiude HAOJIOAAIOTCH IMOCTENEHHBlEe MepeXoldbl OT AHOPUTOBOH
K pPOTOBHKOBOH CTPYKTYpe.

Jduopurtosble nopouputo-II npeacraBseHsl NHPOKCEHOBLIMH
H pPOroBOOOMAaHKOBBIMH Pa3HOBHAHOCTSIMH, HMEIOIIMMU B3aUMHONEPEXO!-
Hbleé MOPOAbl, B KOTOPHIX MOPGUPOGAACTHl CJI0XKEHB aBFHTOM M POrOBOM
o6maHKoO#. ITdpOKCEeHOBBIe pa3HOCTH TIPEACTaBJAIT TEMHO-3ejJeHOBaTOo-Ce-
prle mopoawrl ¢ KpymHbimu (o 1—2 cM) nopdupobaacraMu aHje3uHa
Ne 45—48 u aBruTa ¢ MeJKOIPHU3MAaTHUECKH 3EPHHCTON OCHOBHON Maccoll,
IpH YBeJIHYEHHH KOJHYeCTBAa KBapua CTPYKTypa ee NePeXOJHT B THHOHAHO-
mMopdHO3epHUCTYIO, Oaaroflapsi pe3koMy KceHomopopusmy nocaennero. lle-
MEHTHPYIOLIAsi Macca COCTOMT M3 aHpesuHa Ne 36—39 (mo 65Y%), enunuu-
HBIX 3€peH OPTOKJa3a, 3eJeHOH poroBoi o6mankm (mo 20%), pemkoro aB-
ruta u KceHomopdHoro kBapua (3—7%). AkueccopHbie mpejxcTaBAeHbI
anaTuToM,cpeHoM, LIUPKOHOM, MarHeTUTOM H HNUPUTOM. F3 BTODHUYHBIX MH-
HepasnoB NPHCYTCTBYIOT 3@jieHas poroBasi o0MaHkKa, o0pacrawollas H 3aMe-
Wawllas aBryuT, akKTUHOJHT, NIPEHHT, GHOTHT M XJOPHUT, 3aMellamliue mep-
BHYHYIO POTOBYIO O6MAHKY, CEPHLHT, 3MHIOT, LOU3HUT, pazbeiarmouiue Maa-
THOKJ1a3bl,

PoroBoo6MaHKOBbBE JAHOPUTOBBE nopouputwu-II mo
BHeUIHEMY OGJUMKY He OTJAHYAlOTCS OoT mupoxceHoBbx. [TopdupobaacTel pas-
Mepom [0 1,5 cm mpeacraBienbl apae3nHoMm Ne 46—47 u Gypoit porosoit 06-
mankon. [locnmeausis Hepeldko 30HadabHA, NPHYEM 30HAJBHOCTH HauboJsee
OTYETJIHBA B KPaeBhIX YaCTAX 3epeH. Me30ocTasHc COCTOMT M3 NPHU3MATHYEC-
ki Tabjutdatoro anjesuHa Ne 36—38 u poroBoit OGMAaHKH C pa3MepoM 3e-
peH 0,08—0,2 mM. AkieccopHble — anartHT cdeH, Marsetur, nupur, Bro-
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pHUHble MHHEpaJbl NPENCTaBJeHbl OecUBETHBIM X 3eJeHbiM ampubosom
AKTHHOJMTOBOTO Dpsila, 3aMellaionum Oypyio POroBylo 06MaHKy. 3e/eHbH
ambuBoa B CBOI Oyepeib 3aMeriaercss XJOpUToM u snuaorom. Ilo maaruo-
KJasaM pasBHBaeTCd CEPHUHUT W INEJIHT.

JlabpagopoBbe NOPGHUPHUTEH MO BHEWHEMY OGJHKY CXOJAHH
C JMOPUTOBBIMHM MOPhUPUTAMY H OTJAMUYAIOTCH OT INOCAEAHHX TOJBKO TIJIOT-
HO acdhaHMUTOBOH OCHOBHOH MAcCOH TEMHOTO LBeTa C XapakTepPHBIM pPakKo-
BUCTBIM H3JoMOM. B wmandax BbisiBaseTcs mopdHpoBas CTPYKTypa C THIOH-
AHOMOD(MHBIM MJIM HUJIOTAKCHTOBBIM ME30CTA3HMCOM, KOTOPHIH XapakKTeph-
3yeTcst cyGnapaJjielbHbIM DpacloJOXKeHHeM  MHKPOJHTOB  MJIAaTHOKAa30B,.
CLeMEHTHPOBAHHLIX PACKPHUCTANIH30BAHHEIM cTekaoM. IlopdupoBbie Bblae-
nenusi B KoJudecTBe 12—139% mnpexcraBaennt ga6pagopom Ne 556—59 pas-
mepoM n0 | cM, GeCUBETHBIM aBFHTOM, AHONCHAOM M HHOTAA TEMHO-OYPLIM
THTaH-aBruToM, I[lMpokcenbi 06biUHO GoJee HIUOMOD(HBI, HeXKeIH MJIario-
K/a3bl, H HEPEAKO BCTPEUaloTesl B BAAC MONKHIHTOBLIX BPOCTKOB B NOJNEBBIX
mnatax. OCHOBHast Macca cJoxeHa naarfioknasom Ne 46—53 B BUAE MHK-
POMNTOB H TOHKHX TaGJHYeK, aBTUTOM, JHONCHAOM, OypoOIl'H 3eJEeHOH poro-
BLIMH ofmMaHkamu. KBapu npHcyTcTByerT yaule B OoJiee KPYNHO3EpPHHUCTLIX
nopogax W Bcerjga pesko KceHomopdeHn. OOBUHBI y4acTKH caabopackpuc-
1aJ/1M30BAHHOTO CTeKJa C PafHajbHO-TyuHCTHIM noracanueMm. Mz akuec-
COPHBIX DPa3BHMThl anatut, ceH, MarHeruT. Cpein BTOPHYHBIX MHUHEPAJI0B
npeofnanaeT 3edeHas porosas o0OMaHKka, 3aMenlarolllasi THPOKCEHH], a IO
nepBuuyHoMy aM@ubosy pasBHBaercss OJeAHO-3€jeHbld aKTHHOMHUT, CTEKJIO
3aMellaercs XJOPHTOM, a IJIATHOK/IA3bl YacTo MOJHOCTBIO CEPHIIMTH3HPO-
BaHbl M COCCIOPHUTHU3HPOBAHMI.

MenxosepHHCTB e JTHODPHUTH-II —JoTHEIE  MEIKO3€pPHHUCTHIC
fIopofbl TeMHO-ceporo upera. Ilog MuKpockomoM 0OHapy:KHUBAeTCsl THIH-
AnoMOp(hHO3EePHUCTA CTPYKTypa, XapaKTepusylomascs KCeHOMOophusMoM
KBaplia H HIHOMOPGH3MOM TJIATHOKAA30B K TeMHouBernbim. Ilaaruokaas
Ne 39—42 (60—65%) wuacto aedopmupoBan. Keapu B BuAe KceHoMOpb-
HBIX 3€peH BCTpeuaeTcs B KoauyectBe oT 1—3 g0 5—79% wu elnHHUHBle 3ep-
Ha oproknasa. Bypas, u senenas porosble oOMaHKH —B BHJe MPH3MaTH-
YeCKH-LIeCTOBATHIX 3€PeH, OHOTHT — B (hopMe MeJKHX dUellyeK. ABFUT MpH-
CYTCTBYeT KaK BTOPOCTENEHHBIH MyHepaa B GoJee OCHOBHBIX OecKBapie-
BbIX Pa3HOCTsAX. VI3 aKUeCCOpPHBIX YCTAHOBJEHHl amaTuT, CcQeH, LHPKOH
M Marnerdr. BropuuHble MHHepaJbl NpPeACTaBjeHbl aKTHHOMHTOM, GHOTHTOM
H XJODUTOM, 3aMEL(aIHMH nepBHuHble aMduoéonasl. [lupokcen 3amelnaer-
Csl 3eJIeHOH POroBOM OOMaHKOH, GHOTHTOM M MarHeTHTOM, HpHYeM OHOTHT
M BTOpHUHBIH aMduboJ pasBHBAIOTCA BAOJAb CHAaHHOCTH, a MarHeTHT -— IO
TpemHkaM. Ilo naaruoknaaszam pa3BUBAETCd CEPHLHUT H COYTaHHO-BOJIOK-
HHCTHIfi akTHHOAUT. HacTo BeTpedaercss SMHAOT M KaJbLHT, KOPPOAHPYIO-
IHe BCe MOpojo0Gpasylolllnie MUHEpaJbl.

JlaMnpodgups B mpeaesax pyAHOro NoJsl HPeACTaBJEHBI Cleccap-
TUT2MH, KepCAaHTHTaMH, BOre3uUTaMH u ojpunutamu. Ilocienuue caaraior
MaJOMOIIHEIE KHJIbI WJAH KpaeBble 4acTH CJA0XKHOMNOCTPOEHHBIX CIHECCAPTH-
TOBBIX JAaHKOBBIX TeJI.

CneccapTHTH — IJIOTHEEC TEMHO-CEpble MEJKO3EPHHCTbIe  IIOPOAbL
co caabo NposiBJIeHHOH MOPMHPOBUIHOH CTPYKTYPOHl W CJOXKEHbl NJ4arHo-
ki1as3amH, ambubonamu ¥ nupokcenamu. Ilopoupobaacte (5—12%) pas-
MepoM B 2—8 MM NpEACTaBJEHBl (YPOBATO-3¢JEHOH pOroBOH OO6MaHKOH
IECTOBATOTO OGJHKA, HepelKo chBoiHuKoBauxoil mno (100). Crpyxrypa
OCHOBHOH MaccCbhl THIHAHOMOP(HO3EPHHCTAs] W XapaKTepu3yercs O6OJbIUUM
HAHOMOP(H3MOM TEMHOLBETHBIX MHHEPAJOB IO OTHOWIEHMI0 K IJaruok.ja-
sam. Ilnarnokmaas Ne 30—37 cocrasasier g0 53—579%, pasmep sepeH 0,50—
0,6 MM u Mesabue, Poropasi o6mManka Me30CTa3Hca aHaJoTMyHa TaKOBOM
gopoupotaacros, Ho pasMep ee sepen 0,2—0,3 MM u cocrasaser no 30%.
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ABrur (p0 3—5Y% ) GecuBered HaH 6/eJHO-0YpOBaThIA, HHOTAA CABOUHHKO-
Ban mno (100).

KepcaHTHTB — NJOTHEE CPeJHe- H KPYNHO3€PHUCThle NOPOJAbl TEM-
HO-ceporo Iupera, cocrosiuue Ha 45—50% wu3 6uorura, 30—40% anmgesnna
Ne 28—32 u oxosio 10% optoknaza. Crpykrypa mnopdupoBHaHAA, NOpHH-
pobaacTel npelcTaB/aAeHbl yemrysaMu ouoruta pasmepom 0,5 -—0,9 cm. :

MOHUOHHUTB — NOPPHUPOBUAHBIE TOPOABI CO CBETJIO-CEPO MEJKO-
sepuuctoil (0,06—0,15 mm) ocHoBHOH Maccod. OT AHOPHTOBLIX NopdUpH-
TOB MaKDOCKONHYECKH OTJIHYAIOTCS Po3oBaTo-GeseckiM ofaukoMm. [lopdu-
pobaactel B 5—8 MM mpeacTaBaeHr TabanuKaMu MaarHokjgasa Ne 40—45
{10—15%). CrTpyKTypa OCHOBHOH MAacCChl MOHUOMHTOBAA H XapakTepusy-
ercsi GOJBIIHM HAMOMOP(HU3MOM ILJIaTHOKAA3a MO OTHOLIEHHIO K OPTOKJa3sy,
a MHOT/Aa IJIaTHOK/JIa3 HMeeT XapakTep MOHKHAMTOBHIX BPOCTKOB B OPTOKJa-
3e. Munepajornueckuii coctas 6asHca npeiactapiaeH: aHjesnHom Ne 35—40
(40—45%), oproxmaaszom (30-—35%), senenoir poroBoii o6mankoit (20%).
AMduooa o6buno casofinukoBan no (010), 1 ABOMHHKH HepeAKo nedopMHu-
poBaHbl. AKuneccopHble — LIHPKOH M THPUT. BTOpHUHble MHHEpaJbl — CepH-
LIUT, ilOM3HT, pasbefalollie IJAaTHOKAa3bl, U OJeIHO-3eJeHblll BOJOKHUCTHIH
AKTHHOJHT, 3aMEUIAIOLIUHA poroByld o0OMaHKy. AKTHHOJHT B BHJE TOHKO-
Ar0JIbYaThiX arperaToB ITPOHW3BIBAeT TakKKe I0JeBble 1IMartbl, 00pasys
B HHX OeCHOpANOUHYIO peLIeTKY.

KBapieBsie nop¢upbl — CBETJO-CEPble MEJIKO3EPHUCTbIE NOPONY
jiophupoBoil cTpyKTyphl. Iloppupobaacter (o 7—10%) cocrost u3 xBap-
1la HeNpaBUJLHOH, pexke XOpOLIO OTpaHEHHON (OpMbI 3epeH pasMepoM 2—
'3 MMm. Hacto KBapl OKa3biBaeTcs - TPELLHHOBATLIM, NPHYEM TPELIMHKH 3a-
TOJHEHBl MUHEpPaJoM Me30£Ta3Hca. 3HAUYUTeNbHO pexe BCTPEUalOTCs 3epHa
‘OPTOKJIa3a OKPYTJA0-H30MeTpUUHOH (opMmbl. B enuHuuyHbix 3epHax obHapy-
KUBalOTCs TabauTyaTohie BhiAesneHuss anpeanHa Ne 30—33. Ilomx mukpocko-
TiOM BBISIBASiETCH MHKPOIPaHYJUTOBAA CTPVKTYpa OCHOBHOH MaccChl, KOTO-
pasi xapakrepusyercs MAHOMOPPHU3IMOM KBaplla K OPTOKJ/a3y W IMJATHOKJA- -
3y Ne 25—28. KosuuecTBO nJjarvoksiasa TNpPUMEPHO PAaBHO = OPTOKJIA3y
H B CyMMe cocraBJjsier o 65% or ofmero MUHepaJOrHYecKoro COCTABA
6asuca nopoasl. Muorga mnosiBasiloTca  uiecToBaThle U MPHU3MAaTHUECKHE
KpUCTaJ/1bl 3eJeHOH pOoroBod oOMaHKH. AKIecCOpHble — alaTHT, CipeH,
UMPKOH M MAardHeTUT, IIPHYEM anaTHT HEPEeAKO AaeT NONKUIHTOBble BPOCTKH
B cene. Bropuunble MuHepasbl — CEpPHLHUT, KapOoOHAT, 3MHIAOT, Pa3BHBAID-
HmiHecst MO TIJIaruoxkjgasaM, H TPEMOJHT, pexe XJOPUT, KODPOMHPYION{He
poroByro 0OMaHKY. ‘

CHUEeHHUT-IOD U P Bl — MEJIKO3CPHUCTEIE  PO30BATO-CEpPhle  MOPHIH,
COCTOSILLIHE U3 OpPTOKJIa3a, IJaTHOK/JIa3a, KBapla, poroBoi OOMaHKH M fHO-
tTuta. B mandax BLIABASETCs MOPPUPOBAsT CTPYKTYpPa C THIHAHOMOPPHO-
3ePHUCTOHl OCHOBHOH Maccoi. B 6eckBapieBblx pa3HOBHAHOCTAX MOJEBBIE
WIMATBl U TeMHOLBETHble KOMIIOHEHTH OJHHakoBo HAauomopcHbl. Ilopdupo-
GJacThl NpeACTaBJeHEl OPTOK/JAa30M M IJardoknaasom Ne 17—18 pasmepom
8 2—3 MM. Mesocrasuc COCTOHT M3 opTokiaasa (65—709%), 6ypoit porosoi
o6manku (10—209%) um kcemomopdHoro kBapua. B HexKOTOpHIX Pa3sHACTAX
MecTo poroBoil OOMaHKH 3aHuMaer OuoTuT. M3 axkueccopubix ycTaHOR/eHB
amartuT, cdeH, UMPKOH, MOHALMT H MarHeTHT. BropuuHble MuuepaJbl fipen-
CTaBJieHbl 3€JICHOH DPOroBOH OOMAHKOH, padbefaouledl Oypylo NpH 3TOM
BO3HMKaeT MeJKO3epHHCTBI arperat cdena. 3esneHas poroeag oOGMaHKa
¥ GHOTHT 3aMeLlaloTCH NEHHHHOM. BHOTHT uacTo comepHT careHHTOBYH
peuntetky pyTHaa. Ilo miaruoknasam pasBHBAeTCs CEPHIUT H KaJbIIWT.

Juopur-nerMaTUThl OCBIYHO 30HAJbHOFO CJOMKCHHUS, KpaeBble
YACTH XKHUJ CJ0XKEHHl I1aruokaasom Ne 45—48 (mo 50%), senenofi poroBoi
oomankoit (no 30%) u xkBapuem (mo 5%). K ueHTpy XHJ KOJHUECTBO aM-
«pubona pe3ko COKpalllaeTcs, BIVIOTH A0 INOJHOrO ero HcuesHoBenus. OmHoO-
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BPEeMEHHO NOABJSIOTCH UYENIYHKH MYCKOBUTA, H TMJArHOKAas CTaHOBHTCA
Gonee kuciapiM: Ne 35—36, nmpu yBelHUEHUH 3€PHHCTOCTH K LEHTPY KHJ
BILIOTb 10 0O6pa3oBaHHsl APY30BUIHBIX TEKCTYpP. 3Iech KPHUCTAJAB IJTATHO-
k1a3a Ne 30—32 (80—85Y%), kBapua (5—74-), kpynHouelryiyaThli Myc-
KOBHT gocTHralot 4—5 cM. OObIYHO KOHTAKThI MErMATOMANBIX TE€A YETKHE
H NpAMOJHHEHHBle, HO HHOTJa IerMaTUT IIOCTENEHHO I[EPeXOoJUT uepe3
KPYMHO3EPHUCTHIA NE€rMaTOMAHbIE  IHOPUT B OGBIYHBIR  CpedHE3epHUCTHI
ZHOPHT.

panur-nerMaTHTB B OTIHYHE OT ZHOPUT-NETMATHTOB  COCTOSAT
M3 OpTOKJa3a, KBaplla H MYCKOBHTA H.HEe COMAEPXKAT TEMHONUBETHLIX KOMIIO-
HEHTOB H MNJardokJaasa. &

['pPaHHT-anAHTH — CBETJ0-CEPble MeJAKO- H CPEIHE3EePHUCTBIE [0-
'POAbl, OOHApYXKUBAIOIIHE 1104 MHKDPOCKONOM NOP(UPOBUAHYIO CTPYKTVPY
o6Mankoi. B maudax oO6HapyXKHBaeTcsi amjuToBasi, rjoMeponopbuponas
‘1 MHKDOIIerMaTHTOBast CTPYKTypa. I'lomeponopdupoBas cTpyKTypa Xapak-
Tepusyercss NnophupoBLIMU BblaeaeHHsMH aunfesuna Ne 31—33 u oprokaa-
34, ¢ KBapU-MOJEBOINAaTOBbIM 6a3ucoM THOHAMOMOP(PHO3EPHUCTOH CTPYK-
TYpbl, OTJAHYAOLIEHCA KCEHOMOP(MH3MOM KBapPila M0 OTHOWIEHHIO K OJHIO-
knazy Ne 16—17. MuxponermaTuToBasi CTPyKTypa OTJIHYAeTCA YepBeos-
pasHbIMH BDPOCTKAMM KBapua B INoJeBblx wmnaraX. OpTokaas H MHKPOKIHH
{(mo 30%) yacto 06pa3ylOT MEPTUTOBLIE CpACTAHHA ¢ OJHTOKaa3oM Ne 15—
17 n 20—25, a B noppupodaacrax aaxe Ne 31—32. Kapu (mo 30%) uac-
TO IaeT MUKPOIErMaTHTOBLIE CPACTaHHs C NOJIEBbIMH IINATAMM HJIH B BHAS
0TOpoYeKk oOpacraer mocjaelHHe. BHOTHT Oyporo HaH 3e/1eHOBAaTO-GYpoOro
I1B€Ta HWHOT/Ja COMEPXKMUT BK/OUEHHS LUMPKOHA M alaTHTA. 3eJeHas poropast
oOMaHKa pellka H OOBIYHO 3aMellleHa OMOTHTOM. AKLEeCCOpHHIE MHHEpaJbl
JIpeACTaBJeHbl anaTHTOM, C(QEeHOM, UHMPKOHOM H MAarHeTHTOM.

IInaruorpaHuT-anJauTbl— JeHKOKPATOBblE MEJKO3EPHHCTLIE MO-
POABI, OOHApYyKHBAKIUKE MOL MHKPOCKONOM NODGHPOBHAHYIO CTPYKTYDV
C afnJuToBOi OCHOBHOH Maccoil. Ilopdupobaactel ca0XKEHL OJHIOKIa30M
Ne 13—14 (5—7%) B 2—3 MM u peako MukpokaxHHoM. OcHOBHasf Macca
NOpoAbl COCTOHT H3 ogauroknasa Ne 10—12 (756—80%) pasmepom 0,1—
0,2 Mmm n kBapua (1o 18%). M3 axieccopHbix MAHepasoB 00HApy:KeHbi ana-
THT, ceH M MarHeTHT.

HuopuT-amaHuTb — EAKOKPAaTOBLIE  MEJKO3EPHHCTBIE NOPOALL,
CJIOXKEHHBble NOJEBBIMH LUIIAaTaMH, KBaplueM U poroBoi ofmanxoil. Ctpyxry-
pa IpU3MaTHYECKM3EPHUCTAST C POBHBIM HAMOMOPGH3IMOM - JATHOKJA30R
i ampuoonaos. Ilnarnoknas Ne 32—35 (1o 80%) B BHAe NpPU3MATHUECKHX
sepeH. PoroBass o6maHKa Npu3MaTHueckoro obanka (mo 10—159%). Huor-
Aa ¢ ampubosom ob6HapyxuBaeTcsi aBIHT. KBapu OGBLIYHO KCeHOMOpP(eH.
Axueccopuble: anatut, chen u Marnetut. M3 BTOpuuHBIX MHHEpasnoOB ycTa-
HOBJIEHbI CePHIUT U SMUAOT, PA3BHBAIOIMECH 10 NJIAarHOKAa3aM, aKTHHOJUT,
XJIOPHT H OHOTHT — 0 POroBOil OOMAaHKE. -

CHEeHHMT-aNJAHTH XapaKTePH3YIOTCsl arIHTOBOH CTPYKTYPOH M T0Y-
I ITOJHBIM OTCYTCTBHEM TEMHOIBETHbIX MHHEpa/aoB, COCTaB MOPOIbI: Op-
Tokaas (1o 40%}), oauroxknas Ne 18 (45—50%), eaunuunsie 3epHa GHOTH-
Ta, 3€J€HOH porosoi OOMaHKH, KBapla, anatura, cdena, LUHPKOHA, MOHa-
LMTAa H MarHeTHTa. '

OnuBunoBeie ra66po-nopOUPHTL OUEHb CBEXKHE IJIOTHBIE MO-
POAbl CepOBATO-YEPHOrO LBETA. B wuingpax ycraHaB/aIuBaercss mop(HpPOBHIL-
nasi crpykrypa. ITopdupodmacter (o 50—70%) caioKeHb KOPOTKONPH3-
MaTHYeCKUM aBruToM pasmepoM 0,3—2,5 cMm. OH Hepeako CcOAEpPKUT MeJ-
KHe OKpyrJa0-uzoMerpuynbie pasmepoMm 0,2—1 MM BpPOCTKH OJMBHHA HJH
06pa3yer ¢ HHM OT/Je/JbHble KydHble 060cGOGJcHHS. KoJnuecTBo oJHBHHA
B noponae 10 5—13%. Ilnaruoxnas mnopdupoBHX BbiIeJeHHE pa3MepoM
0,3—1,9 cm npexncrasaen na6pagopom Ne 54—56, uacTo 30HAJE€H M COCTAB-
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aser 1o 60—70%. Basuc mopoxpl Takke cioxen maGpazopom Ne 50—53.
aBr'HTOM, pexke OJNUBUHOM THIHYHO TaGOpoBOH CTPYKTYPHl H Pa3MepoM se-
pen 0,06—0,15 mMm. M3 axueccopHbiX yCTaHOBJIEHBI cpeH, MarHetTur u THTa-
HOMarHeTHT. BTOpHYHbIE H3MEHEHHS MNPOSIBHINCH HCKAKUHTEABHO CAabo M
BbIPaXKeHbl B 00PacTaHUH NHPOKCEHAa GHOTHTOM M OJHOBPEMEHHO BHIACACHHU-
€M PYIHOH CHINH M CePIEeHTHRU3ALHeH OMHBKHA. Hepelko HO KpasiM OMHBH-
HOBBIX 3CpeH UJH IO TpPCIIHHKAM B HEM pa3BHBAETCs pPO30BATO-JKEJTLIN
6oymunrut. Ilaarnoknas nophupo6aacT W OCHOBHON MacChl HMEET coBep-
IIEHHO CBEKMH OGJIHK, U B HEM OOHAPYXKHBAIOTCS JHIUb eIHHHYHBIE Yemryi-
KH CepHUHTa M MeJbyaHllhe 3epHa SMHAOTA.

Cy6menaounnle Auaba3oBbie TOPOHUDPHUTH XapaKTepusywrT-
CA MHJNOTAKCHTOBOH CTPYKTYPOH Gasuca, 0GyC/AOBAEHHOH Cy6lapaJiienbHbIM
pacnoyioxkeneM MHKPOJIHMTOB [MJarHOK/Aa3a, CLHEMEHTHPOBAHHOTO C¢J1a60-
PaCKpHCTaNIN30BAHHbIM cTekaoM. Ilopdupobaacte npexncraBaenn naépa-
nopom Ne 53—65, pexe AHONCHIOM W aBTHTOM. B oTsHuue OT nopoj Jaek
BTOPOH TPYNNbl B CYOIIETOYHBIX AHA0A30BbIX NOPGHPHTAX COBEPIIEHHO OT-
'CYTCTBYIOT TaKH€ THCTEPOTeHHble MHHEPA/bl KaK COCCIOPHT, XJODPHT H am-
$uGOIbI. OTAHYHTENBHOR OCOGEHHOCTBID COCTaBa 3THX TMOPOA  SIBJSIETCH
HOBLIMIEHHOE CONepKaHHe OPTOKJI43a H PEAKOro MOJYIpPO3PAYHOTO M H30-
TPOINHOrO aHaJJbLKMa,

Hekoropbie uepThl NETPOXHMHH H reOXHMHYECKHE O0COGEHHOCTH nopon
JAHKOBOro KOMILJIEeKCa

Kak yxe 0TMeYa/noCh, N0 CTPYKTYPHO-TEONOTHUECKHM VCAOBUSIM 3aJe-
ranus U nerporpadnueckdM 0CoGeHHOCTAM nmopoasl CoJroHCKOro rpaHomn-
PHTOBOI'O MacCHBA Y COJBIUMHCTBA [J4€K PalfOHA YKJIaABIBAIOTCA B OIMI
MarMaTHYecKid KOMINICKC CasaHPCKOTO BO3pacTa. DTOT BHIBOA MOATBEPIK-
Aiaercs H IETPOXHMMHYCCKHMH OCOOCHHOCTAMM HasBaHHBIX nopoa. Ha ocHo-
BaHHW MHOTOYHC/ICHHDBIX AHAJH30B MOPOA (Taba. 2) cocTaBjieHa omarpaMma
¥MMHUECKHX COCTaBOB MHTDY3HBHBIX NOPOX paHoHa (pHc. 1), na KoTopoik
1laHeCeHbl COCTaBbl HaHOOJee OJU3KUX TOPOX Y/ACHb-TYHMCKOTO W MapTaii-
THHCKOrO TPaHHTOMIHBIX KoMmJekcoB [3, 13], koTopas orpaxkaer caemymo-
llHe OCHOBEBIE 0COGEHHOCTH NMOPOA TPaHOAMOPHTOBOIO KOMILIEKCA.

1. I'paHoIHOPUTOBBIA KOMIIZIEKC NMOPOA IO CBOEMY XHMH3MY 06pasyer
34KOHOMEPHO BBITSIHYTHIA POH, COOTBETCTBYIOIIMI THIINUHEIM CEDPHAM H3BECT-
KOBO-LIeJ0OUNbIX accounanuit (puc. 1, 2).

2. BapunaunoHHas JHHHS B I&JOUHOM NOJe HECKOJbKO YAAJIAETCS OT
JAHHUH SB u 1no Mepe mepexona OT OCHOBHEIX PA3HOCTeH MOPON K KHCJABIM
MOCTEMEHHO OTK/OHAETCH BMPABO, UTO YKAa3bIBACT HA YBeJUdEHHE CYMMBL
mesaover. KogHuecTBO Kaliisi 3aKOHOMEPHO YBEJIMUHBACTCS B STOM JKe Ha-
NpaBJ/IeHHH, O YeM CBMIETENbCTBYET BBLINOJNAXKHBAHHE BEKTOPOB Ha MJOCKOC-
tu CSB amarpammer.

3. 3akoHoMepHOe yjajeHHe, a 3aTeM NPHO/IHKEHHE BAPHALKOHHON JH-
rin ot jguHuu SB B maockoctd CSB roBoput o 6eIHOCTH MOPOJ OCHOBHOFO
¥ KHCJIOTO COCTaBa MNOAEBOLINATOBOH H3BECTbIO H O CPaBHMTEJbHOM o00ora-
IleHHH eI0 [OPOJL CpPelHEero CocraBa.

4. [lo cpaBHeHHIO ¢ MapTa#rHHCKUM HHTPY3UBHHIM KOMIJICKCOM mopo-
Apl COJNFOHCKOTO MHTPY3HBA XaPAKTEPHU3YIOTCH HECKOJbKO MOBHIIIEHHON Iie-
JOYHOCTBIO, IIPHYEM KaK M B NOPOAAX YJAHb-TYHMCKOI'O TPAHUTOMAHOIO KOM-
njekca HabawnaerTcd ypeJuueHHe COAEPIKAHUS IIEJOUHBIX ANIOMOCHIUKATOR
B HalpasJeHuu oT ¢as3sl K (a3e MpU CHUKEHHUN CONEPKAHHA AHOPTHUTOBOH
Mo.1eKynbl. OfHOBpeMenHo yBennunBaetcs oTHomernue KoO @ Nag0O, 1. e. He-
CKOJIBKO IIOBBILIAETCA COJleprKaHue B [OPOAAX KaJHueBbIX a/JMOCH/JAHKATOD
MO CPaBHEHHIO C HATPOBBIMHU.

ITpn paccMoTpeHUH XMMHUYECKHX COCTABOB JaiKOBBIX MOPOA oOpaimlaer
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Ha ceGs BHHMaKHe TO OOCTOATENbCTBO, YTO (PHIYPATHBHBIC TOYKH ABYX Ilen-
BLIX rpynil 1AHKOBBIX MOPOJ PaclojaraloTcs B noJje (UIYpaTUBHBIX Touer
nopox COJATrOHCKOI0 MaccHBa. JTO, ¢ OLHOH CTOPOHBI, IOLYCPKHUBAET UX IC-
HETHUYECKYI0 CBsI3b, a C JAPYrod — 3aKOHOMepHOE H3MEeHEeHHe XHMHYECKOro
coCTaBa Nopod. BhleneHHbIe OT/C/AbHble TeHETHYCCKUE TPYNNbl 4aeK Xapak-
_TEPUYIOTCS CACAYIOIIUMH METPOXUMHUECKHUMH OCOBEHHOCTAMH.

1. Jfuopurosble HOp(pI/E)HTbI-i U MEJKO3epHHCTBIC IHOPHTH-I mnepBof
rpymnel (Ne 27, 29) xapaKTepHU3YIOTCH MOBBILICHHBIM COJACpXKAHHEM KpeMm-
Hezema (S =62,5—63,3), NOBBIICHHBIM COfEpXKAHHUEM (PEMHYCCKHX KOMTIO-
HEHTOB (B==22,1) U cpaBHUTE/bHOH HEJOCBILICHHOCTBIO LIeJOYaMU IPU O/-
HOBpeMEHHOM H30BITKE H3BECTH. .

2. Xumnuecku#l cocraB Haubojee KHCJABIX pasHocTell naex BTOPO#
rpynnbl (rpauut-anaatos, Ne 20, 21) xapakrepHsyercsa OuYeHb BBICOKHM CO-
Jdep)kaHHeM KkpemHe3zema. [l HHUX XapakKTepHO HECKOJbKO IIOBBIIIEHHO®
copepKanue llesoueds U He3HAUMTeNbHOe KOJHYECTBO MOJEBONIMATOBOH HE2-
BecTH. B 1meqoM XUMcoOCTaB AaHKOBBIX MOPOA BTOPOH BO3PACTHOH Tpynmnul
KoaebJaeTcsi B 1IMPOKUX npeaenax (puc. 1): cojep:kaHue KpeMHe3emMa 3aKo-
HOMepHO cHuxaercsi or MoHLOHUTOB (Ne 28) x numopuTOBBLIM TopdupHTaM.
B MoHUoHHTe HaOGMOLAETCA pe3Kas NEpPeChINleHHOCTh TJHHO3EMOM, UTO Ha-
XOJHUT CBO€ MHHEPaJ/JOTHYeCKOe BbIpaKeHHe B OOJIbILOM COLCPKAHUH OPTO-
kaaza. Copepxanne CBOGGAHOR M3BECTH KOJeOJeTCsl B IMHPOKHX Mpeaesax,
W BapHaUHMOHHAA JHHHUS AMOPHTOBBIX IOp@puputos B naockoctH CSB umeer
bopmy naaBHOH cnHyconapl. CyOliesouHol AHa0a30BbLIE MOPQPUPHT TPeTbel
BO3PACTHON TPVIIbI [Jaek XapaKTepH3yeTcsi OueHb HU3KHM COAEpPHKAHHCH
KpeMHe3eMa NPH TIOBBIIICHHOM 3HAYCHHH (DEMUUCCKUX KOMMOHEHTOB. OTMe-
yaercsl NOBLILEHHOE COAEGPIKaHHe IIeJoued IPH OLHOBPEMEHHOM YMeEHbIIe-
- HHH NOAEBCIUNATOBOH H3BecTH (pHC. 2). ITo cOMMKAET UX ¢ TelleHHTaMu
U3 MeBOHCKUX.BHaiuH MruHycuHcKoro mporu6a, onucanseix M. B. Jlyuna-
kuM [11]. Bo BcakoM cayuyae Kak U a4/ AEBOHCKHX JacK OCHOBHOIO COCTABA,
TaKk M AJas AHaba3oBbIX MOPQUPHTOB TPETheH IpYNNLl XapakrepeH cyOlue-
JOYHOH YKJOH, 4TO, BO3MOXKHO, OOYCAOBJEHO MIEJOUYHBIM XapakTepoM aBs-
TOMETAcoMaTo3a.

C uesblo BHIFCHEHHSI TEOXHMHUECKOH NPEEeMCTBEHHOCTH Mexkay Aafika-
MH H IIOPOLAMH TPAHOAHOPUTOBOTO MACCHMBA HaMH HCNOJb30BAJMUCH PE3Yadb-
TATBl  NOJYKOJIHYECTBEHHbLIX H KOJHYECTBEHHBIX CHEKTPaJbHBIX AaHa/J H30B
npo6 M3 MOpon M aKIEeCCOPHOTO MarHeTHTa, BBINOJHEHHBLIX B JabopaTopii
TOMCKOTO NOJHTEXHUUECKOTO HHCTHTYTA.

B nopogax Coarodcxoro MHIpy3HBa YCTAHOBJIEHDbI CJAEAYIOIIHE 3JIEMCH-
tol-npumecu: Mn, Ti, Ni, Co, V, Cr, Zr, Zn, Pb, Sn, Mo, Cu, Ga B KoiHyecT-
B€ OT TBHICAYHBIX A0 COTBIX HoJed mporenra (tabna. 3). Hauboaee pacnpoct-
paHEeHHBIM 3JeMeHTOM sABJsieTcss Ti, KOTOpPHIH NPUCYTCTBYET B KOJHUECTBE
ot 0,03 1o 0,3%. 'maBHOC KOJMHYECTBO JAHHOTO SJEMCHTA BXOAHUT B COCTAB
aBruta u aM@ubo/0B, ABAAIOLIMXCA OCHOBHBIMH MOPOA0OGPA3YIOMMMH MU-
HepaJjamH, U cdena, BeCbMa paclpoCTpaHEHHOTO AKIECCOPHOrO MHHepaJa.
OueHb xapaxtepro nosegenne Cu, V, Cr u Zr, npHueM 4Js1 porooo6MaHKo-
BBIX JIEHKOJAHOPHTOB M IPAHOJHOPHTOB BTOPOH (ha3bl BHEIpEHHS] XapaKTepHO
nosblennoe cogepxanne Cu u V no 0,03% wu Zr 1o 0,01%, a nas aBrutc-
EbIX MeJagliODUTOB — BLIAEPIKAHHOE TOBBILUEHWOe cogepxkanue Cr o
0,01%.

HauGosee cyllecTBeHHBIMH 3/eMEHTAMU-IPHMECIMH NOPOJ HaHKOBOI
cepud sasasores Ti, Cu, Sn u Mo B konuvecTBe OT TohicAunBIX 10 0,1—0,3%.
B moponax nepsoif reHeTHueckofi rpynnsl Zaek MPHCYTCTBYIOT 3JEMEHTbI-
npumecn: Mn, Ti, Ni, Co, V, Cr, Cu, Zn. [To orcyrereuio Zr, Pb, Mo,
Sn u nosnieHHoMy. coftepxanuio Cr (mo 0,01—0,08%) o6napyskupaercs
CXOACTBO panHe# (aspl BHEIPEHHs! IPaHOJHOPHTOBOH HHTPY3HH,

Ilalfiky BTOPOH BO3DPACTHOH TPYNIBL CoMepXkaT 3/eMeHTh-npumecH: M,
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Ta6auma 2
XuMHueCKHi €OCTaB HMHTPY3HUBHBIX NOpox KOMMYHapOBCKOro pyaHOro mods

SiO,
TiO,
Al,O4
Fe2‘03

FeO
MnO
MgO
CaO
Na,O

0 =
Q1 Q | E
| & | E

Ne ..

z

48,600,80|18,37 | 1,24 [ 11,28(0,19| 4,39| 7,40(3,20|1,160,067 |3,05| 99,75
54,38(0,99|15,44|1,12|11,2 |0,15| 3,23| 7,98|3,21[1,50(0,17 |1,78] 100,97
53,91(0,86(17,15|1,45| 9,45]0,11] 2,83| 0,90(2,30(1,90{0,14 [1,71|100,71
44,06 (4,08 | 11,06|3,08 10,45 0,20| 10,60 | 10,04 | 2,35|1,03(0,72 |2,71 100,38
52,68(0,87 | 14,60 | 1,47 |12,18|0,21| 4,20| 8,38|2,77/0,54|0,15 |1,99]100,04
53,00(0,78|16,37|1,90| 9,90|0,17| 3,70| 6,34|3,51|1,70|0,12 |2,56| 90,95
51,88 10,60 (17,38|2,05| 8,37|0,16| 3,88| 8,20{3,63,1,17|0,11 |2,13| 99,56
53,44|0,75(15,72|1,17 | 12,0 |0,20| 6,06| 4,46]3,60|0,95|0,15 |1,55|100,05
54,58 1,08(16,08|1,76| 6,97 |0,15| 4,70| 6,94|3,79|1,90|0,34 |1,97| 100,26
10 | 55,280,70|16,22|1,09| 6,54|0,11| 5,60| 8,05|4,10(0,67|0,21 |1.38]100,18
11 [60,66|0,89|17,51|2,06| 4,00/0,09| 1,12| 2,60|4,94(4,90|0,20 |1,02| 99,99
12 |51,64(1,74/19,24]3,04| 6,25/0,11| 2,79| 6,90|4,51[2,00(0,54 |1,59 100,35
13 | 56,48 | 1,14 (18,41 1,68 4,96|0,13| 2,89| 6,57|4,10|2,30(0,40 |1,32]100,38
14 |47,16(2,0019,40(1,85| 7,47 0,14 | 4,64 (10,04 |3,50|1,62|0,67 |2,46|100,95
15 [50,40 | 1,44 |15,17|2,18 | 8,37|0,15| 6,15| 8,35(2,97|2,50|0,46 |2,47 |100,6!
16 [50,92]1,02(12,8 |1,25| 7,47|0,20|10,25|10,20 |2,40|1,18(0,28 |1,53| 99,50
7 |53,84 (1,28 16,28 1,89 | 7,11|0,15| 4,37| 7,52|3,70|2,60[0,37 |1,80]100,91
18 [49,62(1,01(19,52|1,02| 8,03|0,16| 4,20| 9,48|3,70(0,66|0,41 |1,90| 99,71
19 {56,36(1,70|16,76|2,88| 6,00(0,09| 2,50| 3,49|3,80(4,75/0,52 |1,34]100,19
20 [75,08(0,11{13,19]0,06| 1,47|0,01| 0,36| 1,30(3,06|4,93|0,058]0,56| 100,19
21 67,06]0,45|15,17|0,18| 3,52(0,02| 0,27| 1,15|4,71|5,00|0,076|2,27| 99,88
92 |61,36]0,48|15,72|0,62| 4,17|0,08| 1,44| 4,29(3,60|2,40|0,14 |6,58| 100,88
23 |54,78(0,98|18,05(0,70 | 8,62|0,12| 2,64| 6,28|4,06|2,28|0,37 | 1,46 100,34
24 |55,22|1,18|14,93|1,62| 7,54 [0,15| 4,80| 7,05!3.42|2,59|0,52 |1,26|100,28
25 (50,44 (1,03 |16,40|1,53| 8,84|0,18| 6,18{10,07[3,20|0,50|0,43 |1,38] 100,18
26 [55,87|0,91/19,21]0,55| 6,79]|0,08| 1,94| 5,60 |4,40|2,65/0,30 |1,51| 99,81
27 53,68 1,12|15,40|1,22| 7,54|0,12| 6,42 6,58(3,35(2,0 [0,30 |1,94| 99,67
28 58,20(0,97[19,25|1,63| 4,74|0,03| 1,65 4,31]4,30/3,30|0,25 |1,65|100,28
29 |52,42(0,88|16,13|2,63| 6,00(0,11| 6,05| 7,15(3,45(0,46|0,19 |4,99 | 100,46
30 (59,00 (0,38(19,95|0,52| 4,71|0,05| 1,32| 3,746,50|0,44 | 0,31 |2,49| 99,41
31 (59,9 |0,52|16,94(0,59| 4,24 |0,08| 2,33| 4,53(3,00(1,84]0,23 |5,50|100,76
32(48,161,26|15,41(3,17| 6,10/0,15| 6,64 | 8,16|3,65|2,95 0,44 |4,45 100,54
33 |65,04|0,52 15,47 [1,85| 3,24|0,03| 0,44| 1,89|4,78|4,80 |0,95 |2,08| 100,24
34 [65,32]|0,47 [16,04 | 1,40| 3,06|0,06| 0,83| 2,64(3,35|3,00]0,16 |3,90]100,23
35 [60,800,96(17,46|1,93| 3,660,00| 3,02| 2,95(4,20|4,90 (0,18 |1,04| 101,19
36 |60,86|0,53 | 16,04|0,49| 4,49(0,10| 1,82| 4,59|3,92|2,14|0,18 |5,20 100,36

WO

© 00 N o O

1, 2,3, 4,5 6, 7, 8 9— nopoupoBuaHble, MEJKO3EPHUCTHIE YPaJUTH3HPOBAHHbIE IHO-
pUTHL H rab6po-XHOPHUTHl GIOHCKOTO HHTPY3MBHOTO KOMILJIEKCA; COJTOHCKUI WHTPY3WB: 9 |
10 — aBrutoBnifi guoput; 11 — rpaHoanoputh, 12 — keapueBble auopuThl; 13, 14, 15. 16,
17, 19— nHOpUTHL U MesNaTHOPUTH; 18 — KCEHOJUT JuopuTa (TOHAIUTa) B Aaiike pPOroso-
oOmanKoBoro auopuroBoro nopdupHra (ITognyHHBIH roJel); XHJIbHAsE CEDHS HHTPY3UBHBLIX
nopox: 20, 21 -— rpanut-amunt; 21, 23, 24, 25, 26, 27 — pguopurosnil nmopdupur; 28 — cuenn-
TO-JHOPHTOBbIH NOPGUPHT (MOHUOHHT); 29 — Menkosepuuctnili auopur; 30, 31, 22 — Gepe-
SHTH3UPOBAHHBIH IHOPHT; 32 — cyOllesouHO# Aua6a30BhIi nopdupHT (TelleHUT?); 33 — CHe-
HAT; 34 — cuenuT-nopdup; 35 — niaruocuenur; 36 — KBapueBblll NOpQHUP; MapTaHTrHHCKHI
HHTPY3uBHBIH KoMmeke (mo T. M. Jlembo, 1956); 37 — ra66po-auopuT; 38, 39— KBapuUeBhiii
AnopuT; 40 — KBapueBbll MOHUOHHT; 41, 42, 43 — rpaHOJMOPUT; XUMHYEeCKHe AHAJIH3Bl BHI-
NOJIHEHEI B ILIeHTpasbHOH Jabopatopuun KIY.

YIeHb-TYHMCKHE MHTPY3uBHBIH KoMmseke [11]: 44 — 6HOTHT-POrOBOOGMAHKOBBIl TIpa-
HUT ThIrepThIMICKOTO MaccHBa; 45 -— GHOTHTOBHI rpanHT ACKHM3CKOro Maccuba; 48 — ra66po-
nuopuT Trreprhiickoro maccuba; 49 — auopur Yi6atckoro maccuBa; 50— rpaHOAHOPHT
YieHbckoro Maccusa; 46 — rpaHocHeHHT THIF€PTHILCKOro MaccuBa; 47 — JHOPHT YJeHb-
CKOrO MaccHBa.

CpenHuit xumuueckufi cocrap mopoa no P. Jean: 51 — rpanurtoselii amur; 52 -— KBap-
LEeBbIH MOHUOHHT; 53 — KBapLeBHit auopur; 54 — cuenut; 55— moHUOHHT, 56 — ra66pc;
57 — cneccaptut; 58 — TeuieHuT. )



ofd | ¥ rg0'0 | 900 | ol 10°0 | 900°0 | 100°0 10% [900'0) 10 4 1dugoduneyr §
11000 9000 10°0 ¥y | ojn 9000 900'0 100°0 10°0 |900°0] 1°0 £ [[-1iudour saranndaconvapyy
100°0| 1 | 10 10 | v | om 10°0 | 9000 | 100°0 10°0 | 100 | 1°0 £ li-1ainduddou-indonyy
o o# oo | 100 | ofn | ol €0'0 10°0 | €000 1'0 | 10'0| 170 € odgget SHAOUKANIO
100°0 |1000°0| €00 1°0 |100°0 | ©f# | 9c0‘0 | 900°C | 100°0 | 900'0 | 16‘C | 90°0 9 weed 1] mindonvoned |
o | v J10'0 | €0'o [roo‘o | ofu £0 100 | 1000 €00 [ 1001 1°0 € 1eed | 19iudonTRIay
€W 1ULOHIRK H1IaHdoddoINY
ofu o/ |eo0'o| 100°0 | ofn Ird 1000 ‘o 100°0 €00°0 20 1'o € rindupdon sMa0eegRPUY SMHKOIIINQAD)
o |o/u | goy0o| 100 | o | om S00 10°0 | <000 ‘o |90 | 10 8 ‘omgonnanro 1induddou-odoge |
2 | 100°0] 100°0| 100‘0 |100°0 | 10‘0 ] 1000 Ird 1D 10'0 [900°0 Gl © 'HLMLEWISH M MIHCLY
ol | o/H {ego‘ol 1000 ry | o/n £00°0 10°0 100°0 100°0 | €00 | €0°0 01 ‘Mindugdon amaodoredgr]y
r> 1100°0| 100°0| G000 | T100°0 | €0°0 1 800°0 10070 1000 | 900 | £0°0 9 riueadaq
olu o/H ¥ 100°0 |100‘0 | 10'0 L] Lo o/n i) 100 | 10°0 8 [inyonuon U gduddon-1unann)
olu ra ) 100°0 | 100'0 1D 12 KD O/H 1D 10°0 | 80°0 e mdugdou smaondeay]
ro | ofu | ofu 900°0 |100'0 | ofH 9000 €00 [00°0 | €020 | 10°¢ | €0°0 g dudodunes
i o/H OfH 1€0‘0 o/n i) 100°0 9000 i) 1o 10°0 | €0°0 9 19indony SILIHHAIE0N LI
ofu | oM |eo0‘0| 1020 U | 100 | €00°0 | 900°0 ra 1070 €00l 100 er 11-ainduddeu Ludouyy
ou | ofm | ¥ £00°0 | o/u | wd €0 | S00°0 | 100'0 | <300 {100 [ L0'O (4 I-avududdon-Ludon
TMAKETY
ojH ¥3 1 100°'0 [160°0 | 10'0 | 1000 | €00°0 rd o 100 | 10°0 ¥ weed ([ Miurne
¢ : -tinedy v minaeds auidundacou
ofw | 1> |goo‘'0| €00‘0 [100°0 | 10°0 | 1000 10°0 | 100°0 | <S00'0 1'0 | €00 (4 ‘9ER P
indouroneda u Miudonr smgandeay
ofn | ofu | pop‘0| €00‘0 |100°0 | ofu g0'0 1000 | 1000 | €000 | 100 €00 81 wfig£dinn yoxIHOIr0D
. merd [-riudonvenaly
us oW | uz nny 9d 47 4D A o0 IN L uw mﬁwum%uc_.;mhm rodou oumpacey
gemHroge H

jBIrou 0JOKTAd olowogodeHAwwo) Xe¥odudu XmHaueAdiHH & HOOWHdU MiIHIWarg

5. 3akas 5375



Ti, Ni, Co, V, Cr, Zr, Pb, Zn, Cu, Mo, Sn OT THICSYHBIX IO COTHIX HOJECH
npoueHTa. Becbma XapakTepHoe NoBbilleHHoe coaepxanue Cu, Zn, Zr ot
0,01 no 0,03%, NMoOHMKEHHOE COAep:KanHe XpOoMa Mo CPaBHEHHUIO ¢ JaHKaMi
nepBoil BO3PACTHON Ipynnbl ¥ yBejudyeHue BaHagua o 0,08%, a Takxke mo-
apjenre Sn u Mo. [lo 3TUM npH3HakaM OOHApPY2KHBAeTCsl CXOACTBO B MOBe-
J€HHH 3/JEMEHTOB-IpHMeced B Aalikax, JeHKOAMODUTAX M TIPAHOAMOPHTAX
B8TOpOil passl CoJAroHCKOH HHTPY3HUHK. ‘

B otsuune or 1aiKOBHIX MOPOI NepBOH W BTOPOH Ipynn B NaHKax TpeThb-
et rpynnbel kpoMe Mn, Ni, Co, Cr, Cu ¥ Zn NOCTOSHHO OTMEYAeTCS HOBLI-
wennoe cogepxande Ti u V B xoauuectse ot 0,1 1o 0,2% u nouty mnoamce
orcyrerie Zr, Ph, Sn 1 Mo, BecbMa XxapaKTepHBIX A5 JaeK BTOPOI rpynnL;
(tabua. 3).

Takum o6pazom, NeTaldbHOE H2YUEHHE MHHEDPAJOTO-NeTpOrpaduuecrsrs
COCTaBa J2€K H WHTPY3MBHBIX NCPOA I'PAHCAHOPHTOBONO MaccHBa, a Taximc
BBISICHEHHE HX MEeTPOXMMHUYECKHX H TECOXHMHUECKMX OCOOEHHOCTE 1aeT oc-
HOBAHHE YTBePKI1aTh, YTO YKa3aHHble HOPOJABl UMEIOT MHOFO OOULIX MIie-
PAJOTC-NHMHKO-TEOXHMHUYECKHX NPH3HAKOB, KOTOpbIC C JIOCTATOUHOH CTC-
HEHLIO JIOCTOBEPHOCTH MO3BOJSIOT TOBOPHTb 06 ux renernueckofl ceasi, Cor-
JacHo kaaccupurauuu X. M. Ab6xyanaesa [1] HX CJeflyeT OFHeCTH K Ipyie
HHTpaMarMarnieckux jaaek. Ilpn srom nafikn nepsod BO3PaCTHON rpvnnbl,
BCPOATHO, OTHOCHTCA K CUHHHTPY3HBHBIM, @ BTOPOM — HOCTHHTPY2iBHLI
THiaM. BmecTe ¢ Ten yCcTaHOBJAEHHE TeHETHUECKOIO POACTEA 3THX (‘Upa\,()Ba-
HUHA no3BoJsier OJMXKe MOJO0NTH K BbISICHEHHIO TeHEeTHUCCKOH CBi3H 30/10TOT0
OPYACHEHHUA € TPAHOMMOPHTOBOR MHTPYsUeli, eC/IM VUeCTb, YTo Lalitn 3Tepol
FPYHobl HEPCIKO 1eCyT 30/0TYI0 MUHEpafin3alHic It OKa3LIBAiGTCd naparc
HETHUYECKH CBSI3aHHBIMH C OpyAeHeHHeM, uto Gojce MOAPOGHO PacCyMOTPLHO
B OoTZenbLHOM coobuieHun [&].
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