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I"ATOHEBUYYK, B.'TOHEBYYK

KoMcomonbCkuril 0JIOBOPYIHBINA paioH
KaK BeposATHBIN aHaor Kopayoina (AHrmms)
Ha /laneHeM Boctoke Poccun

Paccmampusaromes npusnaku cxoocmea u paziuyus yHukaibhozo Kopryonnsckozo pyonozo pationa w02o-3anao-
Hou Anenuu ¢ Komcomonvekum pyonvim pationom Hanenezo Bocmoka Poccuu. Ilokazano, umo pyoHo-mazmamuyeckue
cucmembl IMUX PaoHO8, UMEIOUUE HEKOMOPbLe YepNibl CXOOCMEd 6 COCMAse PyOOHOCHbIX ZPAHUMOUO08 U PYO, 3HAUU-
MeNbHO PA3IUYAIOMCs NO 2eHE3UC).

Komsomolsk tin mining area as a probable analogue of Cornwall (England) in the Russian Far East.
G.A.GONEVCHUK, V.G.GONEVCHUK (Far East Geological Institute, FEB RAS, Vladivostok).

Similarity and distinction features of the unique Cornwall ore district in the southwestern England and Komsomolsk tin
mining area in the Far East of Russia are considered in the paper. It is shown that genesis of ore-magmatic systems of these
districts differs greatly, though they have some similarity features in composition of ore-bearing granitoids and ores.

Kopnyomnn — ogHa u3 Hanbosee MUPOKO U3BECTHBIX B MUPE OJOBOPYIHBIX IPOBUH-
I[[Ui, PACIIONIOKEH B F0TO-3anaqHoi AHmmu (puc. 1). YHUKaICH OH y)Ke TeM, YTO €ro OJIOBSH-
HBIE MECTOPOXXICHHUS pa3padaThIBAIMCh HaUMHasI ¢ OpOH30BOTO Beka. boiee Toro, MHOTHE UC-
cJeoBaTeIN CYUTAIOT, YTO MIMEHHO OJIOBSIHHO-MeNHbIe pyabl KopHyosta 1aau 4eIoBedecTBy
OpoH3y, a Beky — Ha3BaHue. [lepBoe meuarHoe cooOIIEHNE O TOPHBIX BHIPA0OTKaX B IOr0O-3a-
najHo AHrmu Obuto cienano Puuapmom Kapro B 1602 r, a mepBoe omucaHue I'e0JIOTHH,
MUHEpaJIOTUH, TOPHBIX Pa3paboTOK, METALUTYPTUU B 3TOM paiioHe caenan B 1778 r. Bunbsim
[paiic B kaure «Munepanorust Kopuyouticka». Hazpanue «KopHyOuiickas IpOBUHITUSA» MTPH-
HATO B AHIVINH, B TO BpeMs Kak B Poccun vame ymorpebisiorcss «KopHyomIsCkuil pyaHbIN
paiion», «Kopuyosm».

B nieprion HanGoee HHTEHCUBHOMN 100BIYN 0JTOBIHHOM pyabl (1864—1893) B Kopuyose ox-
HOBpeMeHHO JeiicTBoBaau 400 pyqHUKOB, Ha OJJHOM M3 KOTOPBIX pyaa 100bIBagach U3-1OI MOP-
CKoro JHa. BeimmaBka Metasia cocrapmsina 6onee 10 Toic. T onoBa u 14 thic. T Meau B rox [13].
3a Bce BpeMs dKCILTyaTaluy |3 HeAp ObUTo 100bITO Oosiee 2,5 MITH T 0J10Ba, MPUMEPHO CTOIBKO
K€ MEIM | 1IEJIBII PsiJ] MOMYTHBIX KOMIIOHEHTOB: BOJIb()pam, CBUHEI, IMHK, MapraHel, cepedpo,
ypaH, MBIIIBSIK, CypbMa 1 Jip. (Tabm. 1). B HacTosimiee Bpems 10ObIYa OJOBIHHON PY/IbI IPAKTH-
YECKH HE BEETCsI, HO HHTEHCUBHO (70 3 MITH T B TOJ) JOOBIBAETCS U UCIIONB3YETCS B TIPOMBIIII-
JICHHOCTH KaonuH-(apdopoBast rHa — IPOAYKT pa3pyIlieHHs: TPAHUTOB.

VYrukanesHOCTh KopHyouia mpusiekaia U NpHUBIEKaeT BHUMaHKUE UcclefoBaTeneil u3 pas-
HBIX cTpaH. CrenuanucTsl B 00JaCTH METAIIONEHHH 0JI0Ba PACCMATPHUBAIOT 3TOT PAHOH U €ro
MECTOPOXKICHHUS KaK 3TAJIOHBI JJIsl CPAaBHEHHS U TTOMCKA aHAJIOTHA.

B Poccuu, ocCHOBHBIE MECTOPOKIEHHUSI 0JI0Ba KOTOPOM pacrnofokeHbl Ha JlanbHem Bocroke,
KaK BO3MOXHBIN «Mojom0ii» ananor KopHyonia yacto ynoMmuHaeTcs KoMCOMOIBCKUM pymHBIN
paiion Xabaposckoro kpast (aaMunucTparuBao — ConHeuHbIH paiion) [1, 4, 6, 8].

I'OHEBYVK T'anuna AnekcaHapoBHa — KaHIWJAT reosioro-muHepanorndeckux Hayk, TOHEBUYK Banepuii I'pu-
rOPbEBHY — JOKTOP Te0I0ro-MHUHEpanorndecknx Hayk (JlanpHeBocTounblil reomornueckuii nactutyt JJBO PAH, Bna-
JIMBOCTOK).

HUccnenosanue noaaepxano [Ipesuanymom IBO PAH. Ipoexr 06-111-A-08-320.
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Ta6numa 1

Jlo0bI4a 0CHOBHBIX KOMNIOHEHTOB M3 pyA KopHyonia u pacnpenesieHue ee OTHOCHTEIBHO 3a11a/IHOH U BOCTOYHOM

yacreii Kopuy6uiickoro 6aronura [5, 20]

KomnoneHTsl Bcero, T | 3anaaHas 4actb, % | Bocrounas yacts, %
OnoBo 2500 000 86,0 14,0
Menb 2 000 000 71,1 28,9
CauHen 250 000 11,2 88,8
Hunk 25000 58,7 41,3
MEIIBSIK 250 000 36,4 63,6
Bonbdpam 5600 55,9 44,1
VYpanoBas pyna 2 000 41,2 58,8
Cepebpo 235,3 10,7 89,3
XKenesnas pyna 2 000 000 2,3 97,7
Mapraserg 100 000 0,0 100,0
CypbMsiHbIE PYABI 1000 0,0 100,0
Baput 5000 000 0,0 100,0
dmroopur 10 000 H. n. H. n.
Pynbl koOasibTa M HUKEIs 500 H. n. H. n.

IIpumeuanue. H. 1. — HET 1aHHBIX.

KomcoMonbekuii pyaHbId pailoH — OIMH 13 HanOoJiee KPYIHbBIX 110 3aracaM OJIOBSHHOM pyIibl
B Poccuu (oxomo 1 MutH T) 1 HanOoJTee IeTaabHO H3yYeHHBIX paiioHoB JlansHero Boctoka. B Hem
u3BecTHO 11 MectopoxaeHui u Macca pynomnposBienuil. Kak n B Kopayosisckoit mpoBuHITNH,
B KoMcomonbckoM paiione 10OBIBalOTCS OJIOBO, BONb(paMm, Meib, CBUHEL, LIMHK, CypbMa, BHC-
MyT, cepebpo u 301070 (pHc. 2).
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Puc. 2. Teomoruueckas
cxema Komcomonbckoro
PYIHOTO paiioHa.

1 — Ga3anbThl HEOIeHO-
BbIC; 2 — PHOJHUTHI H HX
Typbl YanOUHCKOrO KOM-
miekca (a — IOKPOBHBIE,
6—9KCTpy3HUBHBIE); 3 — aH-
JIe3UTHI U UX Ty(bl, Tpa-
XUPHOIHTHI, IIOMIOHHUTHI
CHIMHCKOIO KOMILJIEKCa,
4 — rpaHUTHI YaJIOUHCKUE;
5 — MHTpPY3HUBHBIE MOPO-
1 (rabOpo-rpaHuTHI)
CHIMHCKOIO KOMIIJIEKCa,
6 — MHTPY3HUBHBIC TOPOBI
ITypuibcKoro komIuIekca;
7 — nopoxs! FOpckoro ax-
KPELUOHHO-0Ca0YHOTO
komiuiekca (Bypennckuit
TeppeiiH); 8 — 30HBI pas-
JIOMOB; 9 — PYZOKOHTpO-
JIMPYIOIINE  CTPYKTYPBI;
10 - uHTpY3UBHBIC Mac-
cuBbl, B T.4. 1 — YanOun-
ckuil, 2 — CWINHCKHIA;
11 - MecTopoxIeHus, B
14. 1 — Conuneunoe, 2 —
IepesanpHoe, 3 — Ilpu-
nopoxknoe, 4 — dectu-
BaJbHOE




B 3akiroueHHsX 0 CXOJCTBE ONHMCHIBAEMBIX PaiiOHOB yallle Bcero oOpamaercsi BHUMaHue Ha
IIMPOKOE Pa3BUTHE B X MarMaTHYeCKUX U 0COOCHHO OJIOBOHOCHBIX ITIOCTMarMaTH4eckux oopa-
30BaHUX TypMaJllHa.

B Kopuyonse cnoxmubiit 6opocunuxar — Na, Ca (Mg, Fe, Mn, Li, Al), Al [Si O,.](BO,), (OH,
F) — TypManus sBjseTcs CIyTHUKOM OJIOBIHHOTO KaMHs» — Kaccutepura (SnO,) B MuHepau-
30BaHHBIX OpPEKYMEBBIX M )KUIIBHBIX TEJIaX CaMbIX OOTraTbIX MECTOPOXKICHHUH, PaclioI0KEHHBIX
BOnu3u Kambopha, Cent-/[)xacra u Cenr-Oruuca (puc. 1). Kak akueccopHsiii (conepxanue me-
Hee 2% o0beMa), peske Kak Mopoao00pasyroIii MUHEpal OH NPHCYTCTBYET TAKXKE B TPAHUTAX,
a BO BMELIAIOUIMX MX (IIMIIONIHBIX NIECYaHO-CIAHLEBBIX OTIIONKEHHIX 4acTo 00pasyoTcs Typ-
MaJIMHCOZEpIKaIle MeTaMOp(UTHI.

Amnanornyao stomy B KomcoMoibckoM paiioHe TypMalnH IOCTOSIHHO (PUKCHPYETCsI B Marma-
THUYECKUX TI0POJax, B TOM YHCIIE U KaK IOPOJ000pa3yIolinii MUHEpas B IpaHHUTaX, CIaratomnx
JlaliKy BOJIM3M BOCTOYHOTO KoHTakTa YanOuHckoro MaccuBa. Bo BMeNIalOMMX IpaHUTOMIHBIC
MacCHBBI TIECYaHUKAX W AJIEBPOJIMTAX TYPMaJIMH MPUCYTCTBYET B IPUKOHTAKTOBBIX POTOBHKAX,
MHOTa 00pa3ys CBOeoOpasHble KBaplL-TypMalnH-aM(pHOOIOBbIE UX pa3HOCTH. PynHble Tena
BOXHEHIINX MECTOPOXKIeHUI KOMCOMOIIBCKOTO paiioHa — 3TO MIIACTHHBI (30HBL) TYPMAaTHHOBBIX
METacOMAaTHTOB, PACCEYEHHBIE )KUIIAMH M ITPOJKIIIKAMU KBapLia C KACCUTEPUTOM U IDYTUMH Y-
HBIMH MHHEpAJIaMH, B KOTOPBIX TaK)Ke MPUCYTCTBYET TypMaIuH. AHAJIOTUS 110 9TOMY, HAIJISITHO
NPOSIBIICHHOMY M3-3a CIIeIU(UUECKOH OKPACKH TYPMAJIMHHUTOB, IPU3HAKY BIIOJIHE OYEBHUJHA.
OnHako OH (PMKCUPYET JHMIIb OJHY YEPTy B CIOKHOM Ipoliecce pynooOpa3oBaHHs — ydacTHe
B HEM Oopa, BO3MOXKHO, KaK 3JIeMeHTa, He0OOX0UMOTo JUIs 00pa30BaHMs MOABUKHBIX 0JIOBOCO-
JIepKaIuX KOMIUIEKCOB B COCTaBE PYAOHOCHBIX (IFOHIIOB.

ABTOpBI, JUTUTENLHOE BPEMsI UCCIIE0BABIINE 0COOEHHOCTH MeTaiutoreHnu KomMcomonbcko-
TO PyAHOTO paioHa, Y)Ke IpeIIpUHUMAITH HONBITKY OoJiee yriTyOJIeHHOTO U [eJIeHAIPaBJIeHHOTO
cpaBHeHus ero ¢ KopHyoitoM, paccMaTpuBas B KauecTBE BaXKHEHIIIEro NapaMeTpa pyAOHOCHBIH
marmarusMm [15]. B utore Mbl IPHILIA K BBIBOAY, YTO Pa3IHYUs CPABHUBAEMBIX OOBEKTOB IO
9TOMY IIpU3HaKy 0oJjiee CyIeCTBEHHBI, YeM YEPThl MX CXO/CTBA.

PynoHocHast marmMatuueckas accouuaius KopHyosuibekoit onoBopyanoi nposuannu (240 x
40 KM) — rpaHUTHI, CIATAIOLIKE MATh OTHOCUTENBHO KPYITHBIX MaCCHBOB (ITYTOHOB): Hanbosee
kpymHbIid — [aptmyp (35 x 20 kM), 6onee menkue — JIauac-Oua, Cenr-Ocremt, boamun u Kaph-
menemnuc (puc. 1). ITo reopusnueckuM IaHHBIM, 3TO KyHojia eAWHOro Ha ryouHe KopHyOwuii-
ckoro Garonuta. Jlo 90% ruromany MacCHBOB CIIaraloT KPyMHO3EPHUCThIE OMOTUTOBBIE, YaCcTO
C MYCKOBHTOM, TPaHHUTHI C MEraKpHUCTaJUIAMH KaJIMEBOTO I0JIeBOro 1mmnara. OHM MPOPHIBAIOTCS
JalilkaMH MEJIKO- ¥ TOHKO3EPHUCTBIX OMOTHTOBBIX U OMOTHT-MYCKOBHTOBBIX I'PaHUTOB, Opdu-
POBBIX PHOJIUTOB M CIIIONUCTBIX JaMnpodupos. B HEKOTOPHIX (aumsx oTMEYaroTcs JIUTHEBas
cmona, tonas u (uam) Gurooput. Bospact rpanutoB mo ganaeiM RD-Sr u Sm-Nd naruposanus
cocrasisier 280-290 mun set [11, 12]. Pesysnbrarsl ompeneneHus Bo3pacta mo MoHauty [9]
XapaKTepu3yIoT Kak Hanbosee apesHue (293 = 0,7 mutH siet) rpaHuThl yToHa Kapamenemue u
Kak momnozsie (274,6 + 1,0 mutH jet) — mrytoHa JIsHnc-Oup. Jaiiku KanueBbIx TpaHUT-NOPGUPOB
¥ IOp(UPOBBIX PHOJIMTOB, U3BECTHBIX I10]] MECTHBIM Ha3BaHHEM «3JIbBAaHbI», UIMEIOT H30TOITHBIH
Bo3pact okoio 270 muH siet. Heckospko Mostoxe (oxomno 250 MITH J1eT) Taiku J1aMripogupos.

I[To reoxuMu4ecKUM NpU3HaKaM OOJIbIIAs YaCTh OMOTUTOBBIX I'PAHUTOB OTHOCUTCS K S-THITY
IPaHUTOUIIOB WIIBMEHHTOBOH cepun (puc. 3), 0Opa3oBaHHE KOTOPHIX OOBIYHO CBSI3BIBACTCS C
TJIaBJIEHMEM OCAJIOYHBIX MOPO. DTH FPAHUTHI UMEIOT TOBbIIIEHHBIE conepxkanus SiO,, Al,O,,
K,O u nonmxkennsie — MgO, CaO u cymmbl Fe (tabn. 2). HayanbHoe oTHOLIEHHE H30TONOB
pyounus u crponnus (lg, = 0,7072-0,7166), koTopoe 4acTO HHTEPIPETUPYETCS KAK UX OTHOLIE-
HHE B CyOCTpare MarmMaTHYeCKHX O4aroB, XapakTepH3yeT cyOcTpaT Kak MepBUYHO-0CaT0YHbIH
MeTaTeppUTeHHbIH.

OTHOCHTENHHO TIPOUCXOXK/ICHNSI KOPHYOJUILCKMX TPAHUTOB CYILIECTBYET qBa MHEHUs. OJHN
UCCIIEJOBATENHN, CPE/Ii KOTOPBIX TaKHE U3BECTHBIE yueHble kak A.Muruemn, J[x.ITupc, cunra-
0T UX PE3y/IbTaTOM ILIABICHHS CHATMYCCKON (BepXHEH) 3¢MHOW KOPBI — IPAHATCOMCPIKAIIIX
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rpanynutoB [14] unu KopauepUT-CHILTMMAHKUT-LIMTHHENeBbIX THericoB [10]. [Tnanenue, mo ux
MHEHHIO, MOIJIO TIPOUCXOMUTh Ha ryOunHe 18—-20 kM B pesynbrare yToJmieHHs (CKy4HBaHHS)
KOpBI, €¢ PaJIHOTeHHOTO Pa30rpeBaHus M MOCIeAyIomen aekoMipeccuu. Jpyrue yuensie (Mx
MEHBIIMHCTBO) CYATAIOT TAKOH MEXaHH3M HEBO3MOXXHBIM H3-32 HENOCTATOYHOW MOIIHOCTH
KOpbI (<32 kM). B KauecTBe anbTepHATHBBI MU PACCMATPUBACTCS TUIABJICHHE MOAKOPOBOM MaH-
THH U MOCTISAYFOLIAs ACCUMIJIALIS STUM (0a3UTOBBIM) PACIIABOM BEILIECTBA CHATTMIECKOH KOPBI
[16, 19]. U Ta, u apyras rUMOTE3bI MPEANOIAraloT ATUTEIbHYIO T (GEepeHINALNIO PACIIIABa, B
Iporecce KOTOPOil 00pa3yroTcst pasHbIe M0 COCTaBy IPaHUTOUABI. DTO MOATBEPKIAIOT AaHHbBIE
b.B.Yanmena u P.Xaiina [9]. Kak 3aximountenbHbiil mpoayKT auddepeHiipaniy paccMarprBa-
I0TCS TYPMAJIMHOBBIC, YaCTO C TOMA30M U JIUTHEBBIMHU CIIONAMH, TpaHuThI (Tabu. 2). [TosiBieHue
Takux Oorarbix 60poM, PTOPOM M JINTHEM I'PAaHUTOB OOBSCHAETCS BTOPHYHBIM IIJIaBJICHUEM [Ty~
OMHHBIX yacTeil 6aTonura.

Marmarndeckyto accormarmioo Komcomosbckoro paiiona (50 x 45 kM) Ha MOBEPXHOCTH
MIPE/ICTABIISIIOT OTHOCUTENBHO MEJIKME UHTPY3UBHBIE TEJIA, COCTAB ITOPOJI KOTOPHIX BAPBHPYET OT
Haubosiee 0CHOBHBIX (radbopo; SiO, 54% macc.) 10 ynsTpakucibix (neikorpanutsl; SiO, 75,5%
Mmacc.) pasnocreii [2]. ITo reopusndyeckum nanubiM [3], Ha moyoune 1-4 kM 31U Tena oObeau-
HSIOTCSL B cocTaBe «KOMCOMONBCKOTO IUTyTOHa». Pe3ynbrarel HAIMX MCCIIEIOBAHUI MOKa3bl-

BAIOT, 4TO, B ominune ot KopHyOuiickoro
. . . . M 0aTonTa, TAKOH «IUTYyTOH» JIOJDKEH OBITh

1,41 A1} reTeporeHHbIM. B ero crpoenun, He 000-
5 u 2 COOMAACH B re0(hU3NICCKHX MOJISAX, y4aCT-
i 1,21 A-Tvn 82 - BYIOT TPaHUTOUBI JBYX HIIH JaXKe TPexX
Q 104 TCHETHUYCCKUX TPYII — MarMaTHYSCKUX
< KOMILIEKCOB.
Q 0.8 - HauGonee 6ausku 1o cocTaBy Kop-
N Y i .~
N4 I HyOMiiCKMM TrpaHuTam mopoasl Yai-
+ v
o 067 ] OHMHCKOTO TPaHUT-JIEKKOTPAHUTOBOTO
&N 04 komiiekca (95-80 muH Jer), cnararo-
<Y I [ 1[Me OJHOMMEHHBIN CaMblil KPYIHBIA B
-TUn S-tun .
atione (35 x 15 kM) maccus (puc. 2).
0,21 L
OjHako, B OTIMYHE OT OHOTHUTOBEIX,
OMOTHT-MYCKOBUTOBBIX W IIMHHBAJIBJIH-

T T T T T T T
07 08 09 10 11 12 13 14 TOBBIX KOPHYOMHCKHMX TPaHUTOB, 3JECh
Al,O4/(Ca0 + Na,0 + K,0) mon. JOMHHUPYIOT KpYITHO3EPHUCTBIE OHO-
Puc. 3. JlnarpaMma reoXMMHUYECKOH THITM3AWH IPAaHUTOHIOB TUTOBBIE, UHOIJA C POroBOi 0OMaHKOH,
Kopny6uiickoro u KoMcoMoi1bCKOro 6aToinuToB. TPaHUTEHI. Kak u TPaHUTHI KOpHyGPIﬁ-
Ione | — Bce mopozbt MKOMCOMOJ'II;CKOFO 6aromnura; noue Il — CKOrO 6aTOJ'II/ITa, qaIOHHCKUE IPAHUTHI
Bce mopoxabsl KopuyOuiickoro Garonuta. 1-3 — rpaHUTOMBI
Komcomonbckoro Garomura: 1 — CHIMHCKHE KBapIEBbIC IH- 1O COOTHOINCHUAM (NaZO+KZO)/ Alzos u
OPHTHI, TPAaHOAUOPUTHI, TPAHUTHI; 2 — YaTOMHCKHE OHOTUTO- Alzozl (CaO+NaZO+K20) TIIpUHaJIC)KaT
BBIC TPAHUTHI; 3 — IPAHUTHI TYPMAJIHHOBBIE KOMCOMOJIBCKHUE, K S-THIly TPaHUTOUIOB HILMEHUTOBOM
4 — rpaHUTBI TyPMAJIHOBEIC KOPHYOHIICKIE cepun. OJHAKO B YaNGMHCKUX PAHHTAX
HC OTMCUYCHO XapaKTCPHLIX MHUHCPAJIOB
S-tumna I'paHUTOB, OOBIYHBIX JJIA KopHyonna: CUJIJIMMAaHWTA, aHJally3uTa, KOpAuepurTa, rpaHara.
Cootnomenue ALO,/(CaO+Na,0+K,0) B yanbunckux rpanurax peako pocruraer 1,05, B 0
BpEMs KaK B KOpHy6PIﬁCKPIX OHO OITyCKaeTcsa A0 TaKOl BEJIWYUHEI TOJLKO B TpaHUTax MacCuBa
JIsunc-Oua, Hanbonee Monoabix (oK. 275 MitH seT) U GhpakunoHupoBaHHBIX (puc. 3). OCHOBHbIE
pas3jimiuna YaJIOMHCKUAX TpaHUTOB OT KOpHy6PIﬁCKPIX CBSI3aHEI ¢ 00J1€€ BLICOKMMU CoACpIKaHUAMU
B HUX Ma(hUYeCKHX 3JICMEHTOB, XapaKTEePHBIX i 0a3uTOBBIX paciuiaBoB — Mg, Ca, Sr, Ba, Cr,
Cu, u 6onee Hu3kuMU — teMenToB cuanuueckux: Al, Li, Rb, Cs.
OO0paruM TaxkKe BHUMaHHE, YTO cozepskaHus Oopa, propa u JINTHSI B KOPHYOUICKUX TpaHu-
TaxX 3HAYUTCIIBHO (B JACCATKH pa3!) BBIIIIC, YEM B yanouHckux. OueHn XapaKTECpHO U HeO6LI‘IHO,
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YTO B IOCJIEIOBATEIbHBIX HHTPY3UBHBIX (pa3ax KOPHYOMICKHUX TPaHUTOB 3TH KOMIIOHEHTHI Ha-
KaIlJIMBaJIMCh OJIHOBPEMEHHO, XOTSl U3BECTHO, 4TO B Iporecce (PpakIHOHHOH KPUCTAIITH3ALUH
(TOp NMpPEeNMyIIECTBEHHO KOHIEHTPUPYETCSI B OCTaTOYHOM paciuliaBe, a 00p COBMECTHO C BO-
noit — Bo umrorze [18]. 310 Moo GbITh BaXKHEUITHUM U3 (haKTOPOB, 00YCIOBUBIIIX PA3IAYHSI B
PYIOHOCHOCTH CPaBHUBAEMBIX IPAaHUTOB. YaJOWHCKHE TPAHUTHI, B OTIMYHE OT KOPHYOHHCKUX,
HE MPOIYLHUPYIOT MPOMBIIIJIEHHO 3HAYUMOT'0 OJIOBSIHHOTO OPY/ICHEHHS.

D¢ ody3usHas darpst HanOWHCKOro KOMITIIEKCa — PUOJIUTHI U UX Ty(bl — 00pa3yeT 3Ha4UTeINb-
HbIe 10 mIomaau (puc. 2) u MoiHocTH (10 1 kM) MOKPOBEI, B TO Bpemst kak 1isi KopHyOuiickoro
Oaronura Takas Gauus B OMUCAHUSIX HE YIIOMUHAETCSI.

Tab6iuma 2

XUMHYECKHIi COCTaB INIaBHbIX THNIOB N0opoj Kopuyouiickoro u Komcomo/1bckoro 6aroJuToB

KopuyOuiickuii 6aroaut Komcomonbckuii 6aronut [2]
buorurossie Typmanu- Buorurosie Yanbunckuit | CHaMHCKHH Typmanuno-
rpauntsl [20] HOBBII1 TPaHOHOPHTEI TPaHHUT TpaHHUT BB TpaHUT
rpanut [17] M TPAaHMTHI
SiO, 70,0-73,0 74,7 64,0-72,5 72,2 70,2 75,3
TiO, 0,20-0,40 0,09 0,25-0,50 0,37 0,41 0,10
ALO, 14,5-15,5 14,8 13,5-155 13,5 13,9 12,7
Fe,O, 0,10-0,60 0,80-3,50 0,62 0,50 1,02
FeO 0,70-1,90 1,12 1,50-4,50 1,73 3,03 0,80
MnO 0,02-0,08 0,03 0,01-0,10 0,03 0,08 0,02
MgO 0,10-0,70 0,13 0,40-3,00 0,96 1,46 0,24
CaO 0,40-0,90 0,35 4,60-1,70 1,66 2,70 0,83
Na,O 2,70-4,00 1,67 2,50-3,20 2,95 2,60 2,15
K,0 3,70-5,80 5,25 3,20-5,00 4,76 4,08 5,56
F 850-7500 5500 300-200 1200 800 400
B 150-750 1000 20-110 27 50 700
Li 300-650 300 30-55 55 40 50
Rb 380-750 740 140-220 205 180 136
Sr 18-112 27 140-210 150 200 161
Ba 108-280 47 420-550 414 690 430
Cs 28-48 6-19 11 14
Zr 85-190 60 90-150 183 145 70
Y 10-45 22 22-28 40 40 13
Nb 13-24 33 10-25 27 22 12
Ni 1-4 8 10-30 7 16 13
Co 3-8 1 5-20 3 7 3
Cr 2-10 3 25-150 18 75 37
\% 3-25 4 55-160 29 95 20
Cu 4-10 25 10-65 21 30 35
Sn 7-20 35 3-20 13 11 8
Pb 16-37 14 30-75 77 35 21
Zn 25-29 38 60-80 55 42 27
La 20-35 25-40 39 30
Ce 45-75 55-85 83 60
Nd 17-30 23-30 27 24
Sm 4,0-7,0 4,5-5,5 5,0 4,0
Eu 0,5-0,9 0,6-0,8 0,5 0,6
Cd 2,5-45 4,0-5,0 4,1 4,0
Dy 2,0-2,5 3,8-4,8 4,0 3,8
Er 1,0-1,3 2,3-3,0 2,3 2,4
Yb 0,7-3,0 2,3-2,9 2,5 2,5
Lu 0,05-0,15 0,35-0,50 0,35 0,38
Th 11-25 14,5-23,5 20 20
U 9,0-20 2,0-6,8 25 2,1
I, 0,7072-0,7166 0,7055-0,7079
Bospact, 270-295 75-100
MJIH JIeT

HpnMeanne. HyCTBIe SIICUKHU — OTCYTCTBUEC HaHHBIX. Hopoz[oo6pa3y}oume OKHCJIbI — BECOBBIC IIPOLECHTHI; 3JIEMEH-
ThI — I'/T; ISr — OTHOCHUTECIIBHBIC €/ TWHUIIBI.
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I'maBHBIM 0JIOBOHOCHBIM KoMILIekcoM B KomcomonbckoMm paiione siBnsietcsi CUIMHCKUI
ByJIKaHO-TUTyTOHHYecKuit Komrieke (105-80 miH sieT), B HHTPY3UBHOU (aliuu KOTOPOro Ipe-
00JTaZIaf0T TUOPHUTHI U TPAHOIUOPHUTEI — MOPOJIBI, OTCYyTCTBYIOIME B KopHyOuiickom OatomuTe.
I'paHuTHI, KOTOPBIC MOXKHO, HE HapyIlias TpeOOBaHMIT KOPPEKTHOCTH, CPAaBHUBAThH C MOPOIAMU
KopnyOuiickoro 6atonura, mpeACTaBISIOT 31eCh JIHUIIb 3aKIIIOYUTELHYI0 (ha3y BHEAPEHHS U, TIO
HAIIKM JaHHBIM, COCTABISIOT MeHee 1/5 0ObeMa HHTPY3UBHOM (halMu KOMIUIEKCA. DTO BIIOJIHE
00BSICHUMO, TTOCKOJIEKY MaTepUHCKUH paciuiaB CHIIMHCKOTO KOMILIEKCa, CY/s MO COCTaBy IIH-
POKO PacIpOCTpaHCHHOM 3P Py3uBHON (aru, COOTBETCTBOBAJI aHIe3uTy. HekoTophlie uccieno-
BaTEJH MOMYCPKUBAIOT CYOIICTOUYHYIO CIICIU(BUKY KOMIUIEKCA U IPUCYTCTBUE B HIDKHEH YacTu
paspesa 3(p(hy3uBHON TOJIIM IIOMIOHUTOB (CyOINENIOYHBIX 0A3aJIbTOB), YTO OYE€Hb BAXKHO IS
TCHETHYCCKUX BBIBOJIOB.

W3 MuHepanoro-neTporpa@uyeckiux 0COOCHHOCTEH CHIMHCKUAX IPAHUTOB, OTIHYAIOIINX HX
OT KOPHYOUICKUX, OTMETUM IIPUCYTCTBUE, HAPSY C MATHE3UATBHBIM U BBICOKOTUTAHUCTHIM OHO-
THUTOM POTOBOW 0OMaHKH, TUPOKCEHA U BEICOKYHO (110 60% AN) 0CHOBHOCTH IIarnoKiIa3a. B Hux
HET JINTUEBBIX CIIOM, KOPJUCPHUTA, aHAaTy3HUTa, a OYCHb PSIKUIN rpaHaT 00oralieH MHPOIOBOH
KOMITOHeHTOMH (> 5%), 4TO MOXKET yKa3bIBaTh Ha NTyOMHHOCThH TeHe3uca. BrICOKast aKTUBHOCTD
00pa B TpaHUTHOM paciuiaBe GUKCHUPYETCs
MPUCYTCTBUEM TypMalliHa B 3aKOHOMEP-
HBIX CpAacTaHUSIX C POrOBOW OOMAaHKOW.
MaHTUIHO-KOpOBbIE B Oornee mo3aHEl MO OTHOIICHHUIO K ITH-

pacnnaBbl POKCCHOBBLIM TI'paHUTaAM (1)336 MEJIKO3€CP-
(nepexogHsiii I-S Tvn) HUCTBIX TPAHUTOB — IPAHUTOBBIX AILTUTOB
MPUCYTCTBYIOT — TypMaJIMH-OMOTHTOBBIC
pasHOCTH. DTO OJ[HA U3 HECOMHCHHBIX U
SIPKUX YEPT CXOACTBA KOMCOMOJIBCKOM H
KOPHYOHMHCKON TPaHUTHBIX aCCOLMAIIHA.
OHaKO CYIIECTBYIOT Pa3Indus Ty PMaJIH-
HOBBIX TPAaHHUTOB, KOTOPBIC KaK ObI HaCJIe-
_ A m2@®:3 O IYIOT W TPOAOIDKAIOT YK€ OTMECUCHHBIC
L BhIIIIC: TpaHuThl KopHyoIuta nMeroT Goliee

0 02 0406 1,020 406010 20 40 80
BBICOKHC COJCPIKAHUS KCHATHYCCKUX»
Rb/Sr kommoneHtoB — Al, Li, Rb u F, a rpanutst

Komcomonsckoro paﬁOHa — KOMIIOHCHTOB
Puc. 4. JlnarpaMma TeHETHYECKOH THIM3alUKM TPAaHUTOMOB

« » —
Kopuy6uiickoro n KoMcoMoibckoro 0aTouToB. YCIOBHBIC Ma(i)I/I‘IeCKI/IX Fe’ Mg’ Ca’ SI’, Ba’ Cr
0003HaYeHNs CM. Ha pHC. 3 (cm. Tabm. 2).

B neJioM 1o IrecoOXUMHYCCKUM IIpUu-

3HaKaM rpaHuThl CHJIMHCKOTO KOMILIEK-

Ca XapaKTepU3YIOTCS KaK «IePEeXOTIHBIH»

" | I-S-tun (cm. puc. 3). To ecTh UX pacrias,
B OTIMuMe OT rpaHuToB Kophyomma, He

o0pa3zoBajicsl 3a CUET IUIABJICHUSI TOJBKO
OCAJIOUHBIX MOPOJ. OTa «IEPEXOTHOCTH»
CTaHOBHUTCSI OCOOCHHO OYEBHIHOH, eciu
Ha MWCIIOJNIb30BAaHHYI0O HaMH JUarpammy
BBIHECTH TOYKM HamOoiee pacnpocTpa-
i HEHHBIX NOPOJ MHTPY3UBHOM (haruy KoM-
onuT Bospact,mnH net  IJIEKca — JUOPUTOB U I'PaHOAUOPHTOB. [le-

100 200 250 300 e pexXoJHas «KOPOBO-MAHTHHHAs» MPUPOAA
Puc. 5. BOSpaCT 1 Ha4aJIbHBIC OTHOLLIECHUS U30TOIIOB CTPOHIINS IJIaBHOTO OJIOBOHOCHOIO MarMaru4ecko-
quist rpanutonnoB Kopryowuiickoro nu Komcomonsckoro 6aro- ro komruiekca Komcomosbckoro paﬁOHa
JIMTOB U ero orauuue ot rpaHutoB Kopryosia

Sr ManTuitHbie pacnnasb
(Ppm) _
500 -
400 -

200 -
Koposble pacnnaesbl

60 -
50 -

30 -
20 -

0,715

Kopa

KoHTWHEHTanLHas

S-type

0,710

277727777777
2777777

0,705

] _MaHTus
%

o
(=]
o
o
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OTYETINBO (DHKCHPYIOTCSI Ha JMarpaMMe COOTHOIICHHs pyouaus u ctporiws (puc. 4). Hauams-
HbIE M30TOIHBIE OTHOILICHHS ATUX 3JIEMEHTOB, BapbUPYIOIIE B CHIMHCKUX rpanurax ot 0,7055
10 0,7075, Taxke MOATBEP)KAAIOT MX KMaHTHHHO-KOPOBYIO» IIPUPOAY U PA3INYUE B 3TOM IUIaHE C
rpaHuTaMu KOpHyOuiickumu (puc. 5).

Eme onna rpymnma rpanutongoB Komcomomnbsckoro paifona — Ilypuibckuil KoMILIEKC
(cm. puc. 2) — crienmanu3upoBaHa Mo MEIH, MOJIHUOACHY, 30JI0TY, MOITOMY 3/1€Ch HAMH HE pac-
CMaTpHUBAETCA.

C y4eToM YCTaHOBJICHHBIX '€OXMMHUYECKHX OCOOCHHOCTEH, a Takke reo(U3NUecKux JaH-
HBIX TIPOUCXOK/IEHHE IPaHUTONI0B KOMCOMOJIBCKOTO PYAHOTO paiioHa OOBSCHIETCS MOIEIBIO
6mnu3koro mo Bpemenu (110-100 mutH 5iet) popMHUpOBaHUS Pa3HONTYOHUHHBIX U, COOTBETCTBEHHO,
Pa3HBIX 110 COCTABY PACILIABOB MarMaTH4ECKHX 04aroB [2] mox Bo3necTBUEM acTeHOC(HEPHOro
nquanupa (Moesb «ci30-BuHaoy» [7]).

J1J1s1 CHIIMHCKUX TPaHUTOM 0B MIEPBUYHBII ouar hopMupoBaics Ha IiryouHe okoino 40-35 km,
BOJIM3M TPaHUIIBI 3eMHOM KOPBI M BEpXHEH MaHTHH, T.€. B MAHTHHHOM WJIH CyOMaHTHIHOM Cy0-
crpare. [TosiBIIieHHE TPaHUTOB 31€CH SIBISIETCS PE3YJIbTATOM aCCUMMIISILMK 0a3abTOMIHBIM pac-
IUIABOM BEIECTBa 3eMHOW KOpbl B MHTepBasie oT 35 10 10 kM u ero nocneayromei nyOoKoi
muddepenunanyu. B uHTpy3uBHON (annu 310 GUKCHPYIOT OPOoAB! MATH (a3 ¢ U3MEHEHUEM
cojiep kaHus KpeMHe3ema ot 54 1o 75% wmacchl.

Marmarndeckuii oyar 4aqOMHCKHX IpaHUTOB popMupoBasics Ha ITyOuHe okono 20 kM B pe-
3yJIbTaTe CEJIEKTHBHOTO IUIABJICHUS! 3€MHOHW KOPHI NPH YYacTUH IIIYOWHHBIX (NIIOMIIOB, B TOM
yucie GaronnoB 0ojiee NIyOMHHOTO CHIIMHCKOro oyara. Jluddepennuarus 3aech Obliia MEHEe
3HAUUTENBHON, OHAa (UKCHpYETCs JBYMS MHTPY3MBHBIMH (ha3aMu B MHTEPBAJe COAEPKAHUM
SiO, ot 72 1o 76% maccel. OGpaTuM BHUMAHKE, YTO 36MHast KOPa, BEIECTBO KOTOPOH B pasHOi
Mepe y4acTBOBaJIO B )OPMHUPOBAHUH OMUCAHHBIX IPAHUTOB, CYILIECTBEHHO OTiryaercs st Kop-
Hyosuia 1 Komcomornbckoro pyaHoro paiiona. st Kopayosna 3to apeshsist (okomno 500 mitH Jer;
Ha MOMEHT 3aJI0eHus1 ouara >200 MITH JieT) KpUCTaUTHYeCcKas Kopa, COCTaB KOTOPO# yKa3bIBaeT
Ha ee JOPMHUPOBAHHUE 3a CUET MPeoOpa3oBaHuUs METUTOBOTO (0cagouHoro) Marepuana. Jis Kom-
COMOJILCKOTO paiiona — mosiozas (ok. 180 mutH jieT; Ha MOMeHT 3asioxkeHus odara <100 mutH jet)
TOJIIA MOPOJI aKKPEIMOHHOTO KJIMHA. [Iprposa Takux TONI MpeArosaraeT IPUCyTCTBHE B HAX
Hapsily ¢ 0CaJ0uHbIM MarepuanoM 0a3aIbTONI0B OKEaHNIECKOI KOpPBI, T.e. OPOJl MAHTHIHHOTO
reHesuca. Bospact Ha MOMEHT (POPMUPOBaHMSI OUYAroB HE MO3BOJISET TAKXKE MPEAIoiIaraTb HH-
TEHCUBHOTO METaMOP(HUIECKOTO IPeoOpa3oBaHusl MOPOJL 3TOH KOPHI.

AHanm3 cXo[CTBa U pa3Inyusl pyAHOW MUHEPaIN3alK He SBIISETCS LEeIIbI0 3TOH cTaThu. Tem
HEe MEHee OTMETHM HEKOTOpPbIe MOMEHTBI, KOTOPhIE MOTYT OBITH IOATBEPIKAECHHEM BBILIEU3II0-
JKEHHOTO.

I'maBHas 0JIOBSIHHAS MUHEPAIN3al[MH PACCMOTPEHHBIX PailOHOB OTHOCHUTCS K OIHOW — KacCH-
TEPUT-CUIIMKaTHOW — popMaLuy ¢ npeodiaganueM TypMairnHoBoro tuna. Oxgnako B KopHyose
W3BECTHBI U 0TPAa0ATHIBAIIMCH KaK HCTOYHHK JINTUEBBIX CIIOJl OJIOBOHOCHBIE NIETMATHTHI, ITUPOKO
MPE/ICTABIICHBI CIIIOIUCTBIE C TONA30M Tpel3eHbl ¥ KBapLEBO-)KWIBHBIE TEJIa C OJIOBIHHO-BOJIb-
(hpaMoBOl MHHEpamu3aImen, OTCyTcTByroImue B KoMcoMonbckoM paiioHe. TOHKUE TPOKIITKA
KBapla ¢ KaCCUTEPUTOM M BOJb(PPAMUTOM, UMEIOLINE CIIIOIUCTYIO OTOPOUKY, YacTO CIIararoT
KpymHbIe mToKBepKu. Hampumep, nuneitnslii mrokBepk Xemepaon (650 x 120 m), pacnonoxeH-
HBIi B 7 KM K CeBepO-BOCTOKY OT [LmumyTa (cM. puc. 1), umeeT 3amacsl pyast 6onee 45 MIIH T pu
COJIEPIKAHUSX WO3 —0,16% u Sn — 0,025%. B aHamoruyHbIC IMITOKBEPKUA UHOTIA MIEPEXOIST HA
D1yOMHE TypMaJIMHOBBIE Py/IHBIE TEJa, YTO TAKIKE HE XapaKTepHO 1t KOMCOMOIIBCKOTO pyTHOTO
paiiona. Eie oqHO BakHOE pa3iinuue COCTOUT B TOM, 4To B KopHyosute pyaHas MuHepaiu3anus
pacnpocTpaHseTcsl B PaHUThI Ha miyOuHy 10 1 kM (IaBHas pyaHas 3a1eXb MECTOPOXKICHUS
HonkoyT), B TO BpeMsi Kak B KOMCOMOITbCKOM PyIHOM paifoHe MPaKTUYECKH MPEKpaliaeTcs ¢
JOCTH)KCHHEM KOHTAaKTa MPAHUTHOTO UHTpPY3uBa (30Ha [M1aBHas MectopoxkaeHusi COTHEYHOTO).
[Tpum 5TOM BONIHM3H IPaHUTHOTO TEJIa MOSBISAIOTCS IPOXKMIIKH KBAPLI-TI0JICBOIINATOBOTO COCTaBa C
MOJNNOIEHUTOM, LIIEEINTOM, allaTUTOM, HexapakTepHsie it KopHyora.
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HUccrnenosarenn KOpHYOITBCKHX MECTOPOXKACHHI OTMEUYAOT B KadeCcTBE 0O0s3aTENbHOTO
3JIEMEHTa TECHYIO POCTPAHCTBEHHO-BPEMEHHYO aCCOLMALIMIO TYPMAIHHOBO-OJOBSHHBIX PY/I-
HbIX Ten (u30TonHbIi RD-Sr Bo3pacT no ¢mronansM BriTFOUeHUsIM B kBapie — 270 mutH et [11])
U J]aeK YJIBTPAKaIHEeBBIX PUOIUTOB — 31bBaHOB. [1st MecTopokaeHuit Komcomonbckoro paitona
JIMIIb MHOTA OTMEYaeTCsl MPUCYTCTBUE AOPYAHBIX TAHKOOOPA3HBIX T JHOPHTOBBIX MOPHUPH-
TOB, KOTOPBIE SIBJISIFOTCS KOPHSIMHU aHAE3UTOBBIX MMOKPOBOB JINO0 anodusamu 6osiee KPyTHbIX Tel
JHOPHUTOB U TPAHOIUOPUTOB.

B COBOKYMHOCTH BCe M3IIOKEHHOE XapaKTepU3yeT pyIHO-MarMaTiHyeckyto cuctemy Kophy-
OJIJTa KaK CHATMYECKYI0 KOPOBYIO, 60pO- M (h)TOPOHACHILIEHHYIO, PyI000Pa3yIOMuUii HOTEHIHAI
KOTOPO#i pean30BbIBANICS HA Pa3HBbIX CTAIHUAX SBONIOIMHU. VICTOYHHKAMU PYIHOTO BEIIECTBA U
PYAOHOCHBIX (DIFOMIOB 371€Ch BBICTYIANH KaK HEIIOCPEICTBEHHO IPaHUTHI (CKApHbI, TErMAaTUTH,
rpei3eHsbl), Tak U 00Pa30BaBIIMECS MPU KPUCTAJUTH3ALMHA OCHOBHOW MAacChl TPAHHTOB «OCTa-
TOYHBIC OYaru» — pe3epByaphbl BHICOKOKOHIICHTPHPOBAHHBIX TUAPOTEPM (KBApLIEBBIC KHIbI U
[ITOKBEPKH, TYPMAIMHOBBIC TEJa, B TOM YHCIe OPEKYHH, KBapL-(QIFOOPUTOBBIC KUiibl). VHIH-
KaTopaMH TaKHX OCTATOYHBIX OYaroB, OYEBUIHO, SBISIOTCS DJIbBAHBL. 3HAYUTENBHBIC pa3Mephl
MEePBUYHOTO MarMaTHYeCKOro 04ara i, COOTBETCTBEHHO, 0AaTOIHNTA, BEPOSITHOCTh PaJHOTCHHOTO
pa3orpeBaHus, Ha YTO YKa3bIBAIOT MHOTHE HCCIISIOBATENHN, 00YCIOBUIN TEPMUIECKYIO CTAOUITb-
HOCTBh cucTeMbl. HeoOXOmMUMBIi [Tl ONIOBSIHHOTO PyI000pa30BaHMs MapaMeTp BOCCTAHOBIICH-
HOCTH paciiaBa MOT ObITh OOYCIIOBIICH TTOBBILICHHBIM COACPKaHHEM OPTaHHYECKOTO BEILIECTBA
BO BMEIIAOIINX TPAHUTHI MOpoAax. Ha 3To yka3piBaeT MPHCYTCTBHE 37€Ch KAMEHHOYTONBHBIX
wiactoB. [10710kKUTETbHBIM (PAKTOPOM B 3TOM IUIAHE MOXKHO PACCMATPHBATh U HAJIUYHE B pac-
wiaBe (Topa, KOTOPBIHA MOAABISET aKTUBHOCTh KHCiopona. Bee 310 00yClIOBUIIO HEMPEphIB-
HOCTb, JUTUTENBHOCTH (6onee 20 MIIH JieT) U TOMHOTY (PaKIHOHUPOBAHUS M MOCIEIYIOIIETO
KOHIICHTPUPOBAHUSI PYIHBIX JIEMEHTOB.

PynHo-marmaruyeckast cucteMa KoMcOMONBCKOTO pailoHa CHAIHYECKO-(eMHUYecKas KOpo-
BO-MaHTHIiHas1, OopoHackiieHHas. [Ipy He3HAYUTENbHOH posik GTOpa B €€ IBOIOLUH, B OT/IH-
Yre OT KOPHYOJUTbCKOH, OOJbIIIOe 3HAYCHHE UMeNla aKTHBHOCTD CEPhl, O YeM CBHJICTENILCTBYET
Boicokoe (0T 10 1o 25% cymmapHOTo 0JI0Ba) COMEpIKaHUE B Pylax CTaHHHHA. [JTaBHBIM, a (ak-
THYECKU CIMHCTBEHHBIM HCTOYHHKOM PYIOHOCHBIX (IFOMIOB 3[€Ch OBLT €OCTaTOYHBIA OYar»
CHITHHCKOTO MarMaTHyeckoro KOMIIIEKCa, KOTOPBIH [0 CBOEMY COCTaBy HE MOXET ObITh Ha3BaH
rpaHuTHBIM. [10 HalmM JaHHBIM [2], «cOpOC» PYHOTO BELISCTBA B YBOIOLIUH 3TOT0 KOMILIEKCa
MPOUCXOANI ABaXIbI. [I[pH CTAaHOBICHUH HHTPY3UBHOH (Da3bl KBAPIEBBIX AUOPUTOB — IPAHOH-
opuToB (M30TOMHBIN Bo3pacT 97—-92 MitH JieT) 0Opa3oBanich 0ObEMHBIE 30HBI PAHHUX (H30TOII-
HbIH Bo3pacT 95 MIH JieT) c1abo0NIOBOHOCHBIX TYPMAIHHUTOB, a MIOCIEC CTAHOBJICHUS MO3IHEH
rpaHUTHOMH (ha3bl (MENKO3epHHUCThIC OHOTUTOBBIC H TYPMATHHCOACPIKAILME TPAHUTHI U alUTUTHI;
M30TOMHBIH Bo3pacT 86-85 MiH neT) chopMHUpOBanach OCHOBHAS YaCTh KaCCHTEPHUTCOACPKA-
[IMX KBAPLEBBIX C TYPMATHHOM XU M MPOXUIKOB (M30TOMHBIA BO3pacT okoio 85 MiH Jer),
CEeKyIIMX paHHHE TYpMaluHUTHL. TO ecTh pya000pa3oBaHue 3/1eCh, B LIEIOM Oolee KpaTkoBpe-
MeHHoe, yeM B KopHyouute, mporcxoauio B BUE elle 60iee KpaTKOBPEMEHHBIX HMITYJIbCOB, 4TO
HE MOIJIO HE OTPa3UThCS Ha €ro MPOAYKTHBHOCTH.

Takum 06pa3om, pyaHO-Marmaruueckue cuctembl Kopayomia 1 KoMCOMOTBCKOTO pymaHOTO
paiioHa pa3IHYHBI [0 MPUPOJE U MOMCK «aHAJOTUI» 3/1eCh, [0 HAIlleMy MHEHHIO, OOpedeH Ha
Heynady. MOXKHO HaXOIUTh U OIICHIBATH OTJCIbHBIC IPU3HAKK UX CXOACTBA, HO OHH MEHEe 3Ha-
YHUMBI, Y€M Pa3IM4us, U B OOIIEM JIMIIb MOATBEPKAAIOT H3BECTHOE TIPABUIIO KOHBEPTEHTHOCTH
MPU3HAKOB Pa3HbBIX [€0JOTHYECKUX OOBEKTOB.
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