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YIK 552,321 + 553

TemaTuxa COODHUKE COOTBETCTBYET OCHOBHHM HanpaBleHMAM HC-
cHeZ0BaHU{, NpPOBOAMMHX B NAG0DPATOPUM PYAOHOCHOOTH MATMATHYECHKAX
Gopuauuii UTul' CO AH CCCP. T'sonorus, NMOTPOXMMHA M  PYyZOHOCHOCTB
PaHATOMLHHX KOMINSKCOB PACCMOTDSHH Ha mpuWueps palfoHoB JanbHero
Bocroka (9.l.Msox) u Aaras-Cansckolf o6nactu (b.®.Hanéros).

B aTux craThAX AGMOHCTDMDYETCA NDUMBHeHME K KOHKDSTHHM pailoHam
o6muxX OPUHOMNOB AMATHOCTHEM TDAaHMTOMAHHX accouuauuit ¢ pasnoit
DyZOHOGHOCTEN, PaspaC0TaHHHX B Na00PaTOpHd. S3aHMOCBASEH COCTaBa
0a3UTOB M KHCHHX MOPOZ B I'OMOJAPOMHHX raG0po-TpaHMTHHX accouda-
LMAX noxasana B oraTee b.d.HazéToBsa, npuusM MCMonp30BaH GOMABHOH
NeTPOXMMMYSCKME MaTepual [0 MHOTMM paliosam CCCP ¥ HSHOTODHM 3a-
pyORXHHM CTpaHaM.

T'e0noriA, NMOTPOXKMUA M DPYAOHOCHOCTH raGOpPOMAHHX KOMINEKCOB
paccuOTPeHH Ha NpAMepe BOCTOYHOrO KasaxcTaHa B CBASM ¢ HiKele-
HocHOCTSD -(A.I'.Brapumupos, [.B.EpMonos, B.J.XouAxoB) 4  Axrae-
CanncKolf o06nacTW B CBASM ¢ 8MATMTOHOCHOCOTHEM (B.H.BorsuGos,
A.l.Kpusesko, T.P.BuuuEa, [.A.Banukuy). CeoxuMus paznoaKTHBHHX
3NMEMEHTQB B T'DAHUTOMAEHX 30N0TOPYAHHX ODPOBMHLMAX (B.A.3n00MH,
A.ll.lloHoMepeBa) 0OCYEAaeTCH Ha OCHOBE ODPUTMHAABHHX aHANMTUYEC-
KUX ZaHHHX M0 TPAHMTOMZAM MHOrOUMCHGHHHX palioHoB CCCP npumeHs-
TeABHO K NpoGneMe PYyAOHOCHOCTH MAarMaTUyecKUx oGpasobasuii.

ABTOpH HaZWTCA, YTO OGCYEZABMHS 3 CODDHMK® BONPOCH MpUB-
NBEYT BHAMAHHE Ie0NOT0B, 38HAMADMAXCA MATMATUYSCKAMH (OpMALEAMY
i CBASAHHHMM C HMMM NOAE3IHHMMA MCKOIASMHMH,

OTBeTCTBeHHHI DBZAKTOD JAOKTODP I'80JOI0—MHHEPaNOTHUYBCKUX
Hayx 3.[l.Ms0x

[leyaT@®TCA 10 POUEHHD CEKIMA
MdHBPANOTHd, MBTPOrpaHM M DYAHHX
ME CTOPOXe HEH @E)Mncwuwyw Teonorud M
YuygHoro coseTa MHCTUTyTAE Ie0/OTMM reognauxu CO AH CCCP
u reojusuks CO AH CCCP 1978 r.
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KOPPENAIMA MATMATUYECKUX KOMIIEKCOB
BAZIXAIBCKOTO W KOMCOMOJNBCKOI'O PYZHRX PAUOHOB
HA JIAILHEM BOCTOKE

Beezenue

Komcomomsox#ll ¥ BajZanscKEf ONOBODYAHHS DalioHH DACHONOEE=
HH Ha KpaliieM csBepo-sanaze CuxoTs-ANMHRCKOH CHABAYATOH oGZAC-
TH, B HONOODPBZCTBeHHO! OnusooTH K Tpacce BAM. Kpynsoe mnpoMum-
NeHHOS 3HAYGHWE NMeDPBOrD WS HEX yoTaHOBAeHO eme B S50-x rozax, a-
BTOPOr'0 — HAMETWAOCE B MOCASAHAe NMUE T'OAH.

MpoGneMa KOPPeAAUMA MATMATHUOCKMX W DPYAHHX pGpasoBanui
o0oux pailoHOB MMP®T BaxHO® ANA NMPaKTHKM 3HauenWs. 06a  paliosa
NpAYpOUSHEH K oAHOM @ TOH X8 CMOTEM® KPYMHHX MATMOKOHTDOLMDYD -
WMX PasA0OMOB, ONEPANIUMX C BOCTOKA XMHIaHO-LypeMHCKMEN CTPYKTYpP-
Hdff HOB, W TeCHO cBA3aHH EPyr ¢ ApPYyrom nn marepans (6). Teu He
MBHOS8, 008 palloHa, ¢ TOUKM 3POHUA METrMaTHBMA, BHILIARAT ipaiiye
DasHODORHHMM, M HE CAYYaflEO MOMNTOK CTPOI'OH WX KOppemALM¥ 40
CHX NOp, MO CYWBOTBY,Hs NPOANPUHUMANOCE.

MarmaTuTy KOoMCOMOEBOKOrD paloHa HHTOHCHBHO H3y4aDTGA yxe
Oonee 20 neT. I'HaBHH® YODTH MATMATHUBCKOH! CXeMH 3Zeck CHAW Ha-
M8YeHH pme NEPBOOTEpHBaTemeM palioHa 0.H. HaGaxkobsM. 3aTeu BTa
OX6MA YTOUHANAOH M BapbupoBanack D.l.Aaoxom, [.H.Kommamowm,
M.I'.Py6 u B.B.MaxkeoBuM, B.B.OuuxuuoBckuM, 0.N.Baxynnduu,
B.f.AcuanoBuM, H.B.OrsaxnosuM, B.I'sI'OHeBuYykoM ¥ Ap.  OTze nBHHS
9YaoTH MATMATHUOCKOH cxeMu pafioBa OHAM AHOKYCCHOHHHME C CAMOT'0
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HAYSNA H TOKOBHME OCTANMOB X0 OMX Hop. OOmEs NOCESZOBATONBHOOTS
MATMATHYOCKMX 06pa30BaBull s37ech oNeAypwmas: I - X0 OMMECKAS
cBATA K%, By IKAHOTBERO-0CAZ0UHAA, ¢ KHOAHME s(fysuBaMu; 2 -aMys-
OKAR CBHTE SHZESHTOB M 8HAGSHTO-ZALMTOB O T'OPESOHTOM KHOAHX Ka-
nueBHX 2(fysHB0B B HUXHOHK 9a0TH; 3 - CHIMHORHY XHOPHT-IpaHOAMD-
PHTOBHY MOHNOEMTOMREHH (KanueBuil) xoMnuexc; 4 — vanOuHoREM Ea-
ameBHit oyueoTBeHHO I'peEHTOBL EKOMIAeRc. JlBa MOCHeZHEX KOMMIeKO&
9.0, Usox g M.I'.Py0 pasmemanT B rOMOZPOMHOM MOCHeAOBATEABHOCTH,
0058 AMEAR KX B BAREYD MAo-YaHCKy® cepHp (xommuexo). [.H.Komman
(3), a Bonex sa HEM ZApyrue Treolord KoMcoMomboKO# SECmeZMIMM,
OUMTANT, YANCMHOKME IDARMTH KOMAIMATAME XONZOMMHEHCEO# CBHTH B
COOTBESTCTEBHHEO OOMENANT UX B HHEHeN UaCTH MATMATEUSCKOH OXoMH,

BaZHHM OTKPHTHOM NOCIGZHEX 18T ABMAOCH YCTAHOBEOHM® B Kom-
COMOXBCKOM paiioHEe HATDOBHX I'DaHATOMAOB (4), KOTODHe HEOCXOZAEMO
BHAGARTE B 0000ui NypuubCKuil WHTDYSMBHHE KOMIIEKO,pPACCMATpUBES-
EHll famee CHeNHWANBHO. :

MarmaTuTh Bagxameckoro palioBa ‘TaKEe UMENT ANMTEABEYD HOTO-
puD MCONOAOBAHEA, OHM eme B 50-x rozax uayvammcs M.H.AmixcoBom,
E.B.Burosoxoit, H.ll.CaspacoBsM ¥ Ap., 0/HAK0 HamCoAbEee BHEMAHES
re0NOroE OHR NDEBIGKAXE 00 BDPSMEGHE OTEPHTHA SZ00h NPOMHIASHHHX
NepCHeKTHE ONOBAHEOI'O.QpyAcHeHH#. Baxsas oGoCuapmas padoTa Guaa
sunoasEesa A.Q.GozoTREKoBEN, H.C.KpaBusmxo  H.K.KpyremuM (2).
KHOro UBHHHX (JEKTHYOCKEX JAHEHX (eID HOAYYeHO GOXBEMM KONABRTH—
BOM I'e0RQTrOB-OT6MNMEOB. B HaOTOANGe BPeMA MCCASXOBAHAA  00WEI0
XaparTepa BsayTos A.0.Malidopomol u B.J.Moposonoff, a Taxze
0.C.Haxcumonuu.

HoocneZoBaTeAREOOTE MArMETHYACOKUX 00pasoBaBuil B BafxXaibcKOM
paliore, no A.®.CONOTHEKOBY C COABTOpaMH, CHeEyDEaA: [ - aHAe-
BET-I'Pas0ZuOpHTOBAR QOpMANMSA, 2 - OyHSOTBOHEO IMOApETOBAA Hop-
BauEA (2 GHETHAPOMENX DATMA HIAA (ASH, OPAKTMYGCKM HAGHTHUEHX KO
CROMM BOWGCTESEHHM NpHSHAKAM), 3 - rpaEAToBas gopwanus (o0ezE-
HESTOHA -C MPeHAYESH B SZHHYD NNNADET-TPAHNTOBYN fopMany). 00-
pamgeT He co0H BHEMAHH® EUDOKDS DASBUTHO BX6Ch HATPOBHX 3(fysH-
B0B, 8 TAKES HATDOBHX I'DAEKTOMIOB, NpEveM Hooxezuse H.B.Ormaso-
BHE (9) BHeXSEH B 00OOHH aEMxOKHil BETDYIMBHHE RoMIIexC.

Kax BUAHO H3 MBZORSHEOIO, OYyMOCTBYDEM® MATMATHYSCKNG CXOMH
OofoEX PyAHHX palOHOB ZaDT OYSES MAAO MATOPHANA AAA KOPpPONAANME.



0Cs oxemsd, K8K NOKA&BAKC ZAXee, COZSPEAT DAZ NpoJeNoB N HEACHOO-
Tolf, yCTPAEATH KOTOpHe colYac MOXHO Xums O TOM WM HHOR  Aomoit
yoxosHooTH. [oaToMy OpezXaraexyo Aenes OXeMYy KODpeAfALMM CHOAYET
pacoMaTpMBaTh AMED RAK NopBHE OOMT, & IAABEDE - KAK OTHMyX 4
JaXRHSHEMM MCCROXOBAHMAM B ZAHHOM HENpaBXZoHMM. JNA ZAEHOrO MO-
CHOAOBAHMA HOHNOZBBOBAEM CAAEHHM - 00pasoM ONyOAEXOBAHENO N HEKO~
TOophe GOHAOBHE MATOpHANH, 8 KpOM8 TOI0 - COGOTBAHHHS  HaGEWZe-
EEa. He Baazane, 5 6acc. p. AHHEK, OEM OHIH MpPOBBJAGEH N0  pPBKO-
uwsEnangd H.B.OrHRrOBa ¥ npd axTeBHOM nomoums 0.C.MaxcuMoBe, Ha
Mgo-YaHEe - np¥ TeOHOM COTpPyAEMueoTEs ¢ B.I'.[oEesyyxox W I'.A.To-
HeBYYK. B nomeBux padoTax, MOMMMD 8BTOPS, NPHHHMARE YYACTMS

. B.®.Han8ros n A.ll.[osoMapesa.

Lo cBX nop, CPABHMBAR MEIMATETH Baa:ala g Mao-Yama, reoz;o-
TE CXOAMIMGH B OXHOM, OTMeUAH 098HL ODNBEOS CXOACTBO  (HPSKTN-
Y80KE ~-TOEASCTBO) MEXNY EQNMSBHMH OIOBOHOCHMME IPPAEETAMM,  HA-
npaMep, Bepxieypuulioxoro u YaJGMECKOrO MACCHEDS.

[punaAzoxHOCTE TOX U APYTEX K OZHOH yaxkoBoapacTHOH (Ka)
MEI'MATHYOCXOH OpDOBMHINE, B EOTOPYD BXOAA? TEKEE KaiWsRNe Ipa-
BUTOMAY Jlycce-AaMeA, Dsona, CWXOTI-ANMEA, MORHMD cuMTaT: O0We-
npruaTol. lo3toMy MM BhOpaBe B3ATH X P KAUYSCTRE® OZHOYDO M3 pemd-
poB ("MAPKAPYDEMX YPOBESHT) NpW KOPPeNALMH MATMATHYBOKMX CXBM.

BTOpoi pensp OOABEICA CPSBHMTOALHD HEAABHO, HO MMOHHO Ona-
TOAAPR 6MYy OOABRASCE BO3MOXHOCTh HAMETMTE KOPPeNALEL  MSTMATH-
YOCKHX OXeM 000X palindos B HOBOM M, MOXHO NMOZSI'STH, HBOXMRAH-
HOM acHeKTe. Peus MAeT 00 OMHOTRNIHHX HETPOBHX ID2HKTOMIHHX
KOMOZBKCAX: NYPHABCKOM B MAO-YaHe ¥ BHMKOKOM H8 Pammane, XpTo-
pHE EMX8 DACCNOTPEHH CNELUAABHO.

[lypunbCKAYE KOMIAORGC

HaTpoBHe rpaEMTOMZH, MNPMELENMAABHO OTRMYHHe 0T NADOKO Da3-
BUTHYX B KoMCOMOABCKOM DalioRNe KEAMeBHX MAIMaTHYBCKAX HOPON, KAK
yZ8 TOBOpPHAOCH, BN8pBHe Oun¥ 0CHapyxess B, .ToHeBuykoM, B cCoB-
MBOTHHX O HEM Mapmpyrax OHAW NoAyYeEH AONOABATINABHHE NaHEHE,
yIA0CTOBEpADLME KAaK cOeNM(WIHOOTE paccMaTpuUBAeMoll PpynmE nopox,



FaE ¥ HOOOUXOZKMOOTH HX BHAGNCHWA B CaMOCTOATONEBHHN MRTDY3HBHM
KOoMDZGRC. fleransHas ore XapaKTePHOTHKE - 82KauUs ONeNUAABHOM pa-
OoTd, famee NpUBOZATCH NUWG T8 OBOJOHUA, KOTODHS HOOGXOMRMH ARN
conocraBueHE#H.

HaWOoRee THOMYEH B NOKa AYyWWS BCEI'0 HBYYsHH TP MAGCHBE,
pacnonoZeHENS B wxAofl yacTH Mao-YsBoKoro pyAEoro ysma: [ypuas-
oxnil, BepxeecunnuokEfl & Coxraxckmii.

DypraxscKHHE HMAaCOHEE HMST DAONSEZD OEOIO.
4 KB.EM, N00Z6Z0BaTOXBHOCTES BHOADOHEA MOPOA CHeAyDUWAA: JAMOPETH
- KPEpUSBHS ZHOPUTH - TPaHOAHOPHTH H TpAROAMOPHT-HOPHEDpH (mpe-
o0xagant) . Hupoko pacHpocTpaneHN EANRE 2HANOTHYHEX WO  CQOTEBY
a0poA. NpEMEDH BSAMMOOTHOM@HH! NpEBEZEHH B NMOACHEHSAX X TAGE.I.
Macoup pBET NECYEHUMKO-OZAHISBYD TOAWY DPH — pPAHHeTD MBHA, OEpY-
EgH UBTEHM KOETSKTOBHM CDOONOMK, B KOTOPOK DAacnpocTpPaHeNH KBAD-
D@BHe XENM ¥ 30HH OKBApNABAHEA CO cHeZaMu Sonora. [I0 DeTpOXHMEE
(e I-I6 5 Tadn. 1 puC. I) M WMeeM 3X60H HPKO BHDARHHYD HAT-
pOBYD &CODNEANAD, HOCKONEBKY HaTpHEM mpeolZafae® EaA KauHoM BO
BCeM DAAY mepox (7).

BopxHe oM AMNHGCERKNR Maocx 3 (oxomo 2 KB.
Ei) MMSOT OHOAYWEYD NO0CKSZ0BATENBHOOTE (POPMEPOBAHH:: paEHES
ZafixXy XPApneBHX AHOPMT-HODQUDETOR - EBADHEBHS ZWOPHETH - IDAHO-
ZHODHTH, EHOTZ2 CHNMBKNe K 3ASMeINETaM (Npeo0Zsfapt) -  RNOBAHRE
Aafixe XBEpUABHX RHOPHTOBHX HopfupaTon. [osguue AaHKH SRBOTBOHHD
CeEy? rPaHOANOPETH, HO BMBOTe O T9M HECYT ONSZM AKTHBHOrO0 BOS-
ZefioTBdA NOCHoAHEX (IpaEMTESANEA, ASSUETOrDANEA M T.l.), T.8.
odaszapT vepTaMy “penUERTOBHX" HAM, TOUHE®, CEEKOHOORMAAIMOEEHX
Zeek (5). TeM oaMuM NOZYepENBAeTOS OAMSOCTH: BHOADOHEA I'PAHOZANO-
DHTOB ¥ NOBKHEX AAOK, & SHAUKT - NPEHAXASREOOTH MX K OXHOMY
KOMUASECY. PadHle ¥ NMo3EHWe FalKM N0 OOZEKYy ¥ XWMEBMY  Yp9aBH-
qaliEp oxoZEH, W eQIH OH He NpAMHO T90NOTEYECEMS COOTHOMEEHET,
BOOKHG OTYOTHAWBHG ¥ HOXBYOMMCHOHEHG, DASEEWMTH EX (IO CBajaM,
HaUpHMep) Ouuo ON HeAR3A. [IsTDOXMMMYSCEE BSOE DRZ HOPOZ AaHANO-
ruueH [ypuaboroMy uacouBy (wk 17-28 B Tadi. I; pEo. 2).

Haccus DBET K KOHTAKTODO MeTAMOD)HSYeT NBCYAHHKO-CIAHRNEBHE
OTNOESEHA. B OPOroBMKOBEHEMX HODOZAX M B CAMEX I'DAHHTOMAAX MHO-
0 KBEDUABHX 2MA, H6 CONPOBOEAANMMEOA BMZMMHME IHADOTSPMANDHHMM
dsMeHeHUAME, NpoCHpEMHl asanWs o0BapyxuBasT B HEX Zo 0,2 r/T 30—
A0T8.
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Puc. I. CTaTHOTHEC-N8TPOXMMUYSCKAR AHATPAMMA
nopoz lyp#asoxoro MaccuBa. Cocra®aesa mo
ZaBEHM 7a0. I (ko I=I6).

B rpaHETONAAX OTMEYSHA MANOMOENEAR XAZa NeHxorpaHnTa ¢ 0YeES
BHCOKRM COZiepEanueM xaausd (% 29 B Ta0X. 1). JaHHas Hopoza udysga
paccmaTpEBaeMoli acconudanmd, HO 2aT0 TORASCTEOEHE MOMONHM KaaWe-
BHE rpaHETaE paidoRa. PeSOEED APOANONORETE, WT0D MH AMSAM Z8I0 ©
yaauessod snodusoll rayOxe Bamerspuux IPAERTOR uandMHCKCTD TENA.
970 ODpeANONOXeHH® TeM GolNee BepPOSTHO, UTD BepXHOCEIWHOENHE MB0-
CHB pasMemeH BHYTPM OCEMPHOTO0 HAE-HETDY3MBHOID KOHTAETOEOID
Ope0xa, OTXOAANSrO 0T YaNCMHOKOI'0 MACOMBA AABIGKO HE BOOTOK, B
CTOPOHY OnNMAEMA peE CWiumxE % Amyra (6).

CoxTaxcreuffi MaccuB HMIST NOUNS ADBAT 0UB~
HOOTH (OPMHDOBEHHA, CXOZMYD O NpeAMAyWsi: panHHe naligd - rpauo-
AMOPHT - BIM azaMSIAMT-NOpJuUpH (ruapEan fasa) - moagmEe  AaMEM
(cu. Tadn. 1). OTuMYa8TOA MACCHB HAMMBEREGH OTONeHED pacKpuc-
TALANBANMA NOPOA, T.6. PBBKO IrUNACHOOAABHHM OGZWKOM, 9TO MOHAT-
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PHc. 2. CTaTHOZEKO-NOTPOXMMBYAOKAA AUATDAMMA NOPOX
BepxHe OMIMHCKOre MaocOMBa (aBANE3H Me 17-29
5 Tada, I). i

HG, TAK KBK OH NpopuBSeT HAMOOZNes BHCOOKH® YAOTH CTPSTHrpajuvec—
KOro paspesa paloEs, BKANYAR DSBBETYD 548Ch XONZOMHHCKYD CBHTY.
27T nooxezusll Jaxy BaxeH, NOCKGABRY QWKCApYeT ENEHDD BO3padT-
HyD TpaEENy NypRABOKOT0 KOMOAeRoa. [lOpoXH MecCONBAa DTANYSDTOA OT
APYPEX NOPOX TS0 X XAMANCKCA TAKES MOHO BHPARSHENMM HaIOXeHEHM
KOHTAKTOBHM MaTaMopdusMom (OmaoTes, CMOTHTHSBUME ® T.0.), 00yo-
AOBAGHAHM CENSOOTRD K KOHTAKTAM KPYIHOT? YauCHHOKOT'0 MacCUBa
rpaEizoB. 370 00CTOATOABOTSO OTHAYANOCH YXe XaBED, H noaToMy
CoxTexoKEH MGCOME M DAHO? CUMTANGA OZHEM 43 HaMOONe® DEHHMX B
Mao-Yasoxom pallose (6). .

o xuMusMy HOPOAH MSCOKBA TAKES OTHOORTOS K HATPOBOMY KAac-
oy (ke 30-47 B Tadn. I, puc, 3), OANGKO KaIWeBOOTH 3J8Ch  HEC-
KOABRKO BHmE, BO3MOXHO, H3-34. HANGEOHHON CHOTHTHBALAE.

B Cok7aXOKOM MACCHB® OCHAPYEOHM CEMMO KAQAMS HODOAN  my-
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' PHMBCEOr'0 KOMRNGKOE - TPaHUT-NODPMpH, CAWSKHWe K EBADPOABHM HOD -
fmpax.0HE 00Xa7anT 046EHB BHCOKOH HaTpOROGCTRM(Mk 46,47,B TA0L.I)
¥ 00 DTOMy OpHSHARY B O0WSM DAYy HODPOA CTOAT 0COGHAEOM (PEG.3).
HaOnnganca npaAMoll EOHTAKT STEX NOPOA ¢ KOHErAOMODATSMH XONALMEE-
CEOff GBMTH - (2ET 0U6HD CyHOOTBoHEHH, NMOCKOZBKY OH yIOOTOESPHST
$OpMEpOBAHM® 38BOZOMO HATPOBHX TDAHETOHACB B NDOMOXYTRS  MOELY
XOXAOMHHCEOW CBHTOR ¥ xaXHeBHME IDEHNTAME, MeTaMODEHESYOmYMNE
Cepraxckull Macous.
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Puc. 3. C2aTHOTHKO-NOTPOXHMAUSORAN NHATDANEA ToPOJ
CexTaxcxkoro Maccupa (aHamusH M 30-5I B Tadi. I).

B SKS0K0HTAKTOBOZ 8eHe MAOOMBA WEDOKO DAOUNPOCTDAHGHN TAKNHe
X6 KBapUeBHO XUAH ¥ 30HH SKBAPUSBANHA, KAEK B BHUEEPACCMOTDEHEHX
MACONBAX NYDHABOKOTD KeMniexoa. Hago NOAYSDEHYTS, 970 BOA BT
MUHODAAN3ANAA HO MMEST HEYETD e0mero ¢ OompOBeEzap@es B Mao-Ya.
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ANNNWECKNe COCTABM NOPOA BYPRABCKONO KONDXEXOS

!/-;roz- 510, | 710, | 41,0, | e 04 | Pe0 | MnO | MQO | Ca0 |Nay0 | K0 [P0 n.u.n.l Cymaa.
1)|3%-a | 54,05| I,08 I5,54| 1,21 | 8,29 0,17 |5,18|5,74|3,55| 2,94| 0,37| I,44| 99,56
2|29r | 551I1I|0,54) 14,26/ 1.84 |8,09 (0,21 |5,40 6,08 3,66| 2,52| 0,27 1,52 99,50
3|29¢6 | 59,05]|0,77| 17,35| 1,44 | 4,21 (0,10 | 2,71 | 4,15 | 4,57| 3,05] 0,33| I,96| 99,69
4|26 ¢ | 61,9 )| 0,94| 16,09| I,I5|3,9 |0,09|2,48) 4,20|3,53| 2,74| 0,26/ 2,I4| 99,51
5|26a | 63,00{ 0,9I| 15,86/ 1,58 3,59 |0,08|2,I0( 3,68|3,52| 2,96 0,25| 1,98 99,51
6|25 a 63‘,‘9 0,85| 16,25 0,72 | 3,85 | 0,09 | 2,37 | 4,35 3,72 | 2,35| 0,2I| I1,30| 99,60
7130 64,17 0,68 16,15| 0,95 | 3,65 |0,08 2,20 4,00 | 4,00| 2,63| 0,IB| I,06| 99,75
8|30 64,24 I,36| 15,17 0,58 | 3,60 | 0,08 [ 2,14 4,19 |4,00| 2,52 | 0,18 I,46| 99,52
9/25 ¢ | 65,50| 0,69 15,599| 0,58 2,9 | 0,08 | 1,55| 2,32 | 4,29| 2,9 | 0,I8| 2,45| 99,51
10|28 » | 66,00) 0,67] 14,95 0,38 4,28 |0,06 (2,25 2,34 | 3,33 | 3,68| 0,17| I,52| 99,53
II|28e | 66,29] 0,55| 16,05{ 0,52 | 3,00 |0,06 (1,79 3,55|3,88| 2,84 0,I6| 1,I7| 99,86
I2 |30 66,63| 0,50| I5,82| 0,77 | 2,81 |0,05 | 1,76 | 3,47 | 3,66 3,16] 0,14| I,I5| 99,92
I3 |29 » | 67,17)0,53| 16,00 0,65 2,67 |0,07 |0,73| 3,44 | 8,00 3,26 0,Ia| 0,9I| 99,61
14 |28 a | 67,79 0,57| 15,31} 0,29 (2,70 | 0,04 | 2,50 2,97 | 3,80 2,87 | 0,I5| 0,63 99,52
15|28 x | 67,8 0,53| 15,88] 0,32 | 3,11 10,05 | I1,63| 2,64 | 3,66 2,82 | 0,1&] I,53| 99,73
lé|28r | 67,85] 0,53| 15,22| 0,46 2,82 (0,06 |1,19| 2,84 |3,080| 3,62 0,I&| 1,65(100,1I8
I7|20 » | 57,69 0,88 15,35/ 0,83 |5,93|0,16]5,09| 6,73 |3,30| 1,75| 0,27| 1,79| 99,77
I8|I7 = | 59,30} 0,93 15,58 1,80 (5,93 |0,09|4,50| 3,53 |2,91| 2,49 0,25| 1,98(100,29
I9{20 06 | 59,83 0,82| I4,95| 0,93 |5,64|0,16| 4,57| 6,I7 |3,29)| 1,91 | 0,26| 1,38| 99,51
20|18 r | 59,99/ I1,13]| 17,52| 0,73 | A,79|0,07|2,36| 3,94 | 4,58 2,22| 0,33| 1,8%| 99,50
21|17 a | 60,13| 0,89] 14,49| 1,23(5,79|0,12 | 4,22 5,52 | 3,84) 2,21 | 0,22| 1,33| 99,55
22|17 6 | 60,33| 0,76| 1I5,30| 0,87 (5,38 | 0,07 | »,26| 5,80 |3,02| 2,42 0,19| I,28| 99,68
23|18 06 | 61,3I| 0,76 1I5,48| 0,94 | 4,53 | 0,09 4,I5]| 5,66 | 3,56 2.5.0 0,20| 0,98(100,06
28} 19a | 61,80| 0,78] I5,65| 0,45| 4,65|0,09( 3,95 5,15 |3,30| 2,52| 0,22} 1,30| 99,86
25|18 x | 66,19| 0,6I| I6,00| 0,24|3,03|0,04(X,52| 3,61 {3,77|2,9(0,17| I,42] 99,55
26| 17 a | 66,77| 0,60| 16,I5| 0,54 | 3,30 0,08 | I,72| 3,27 | 3,66| 2,63 | 0,08 | I,32 [100,08
I7r | 67,62| 0,58| 15,86] 0,592,76 | 0,03 | I,64| 3,52 | 3,80| 2,59 0,20 | 1,17 (100,36

I8 s | 68,31 0,60 I5,22} 0,51 2,630,084 | 1,38} 3,383,56| 3,10 0,16 | 0,98 | 99,79

19 ¢ | 75,14 0,Ia| 12,I0| 0,40 | 1,69 0,02 | 0,60 0,682,00|5,88|0,05|1,0I)99,71

36 62,75| 0,65| 16,68| 0,90 | 3,00 | cx. | 4,I8) 4,54 |3,42| I,6I|0,I4|1I,682] 99,5

22 x| &,%|0,87 15,54| 0,80|4,24|0,09)| 2,09 4,73 |3,22| 2,40 0,26 | 1,66 | 99,84

21 s | 65,91| 0,65| 15,91 I,27|2,59|0,06| X,93| 3,55 |3,37| 3,20 | 0,17 | 1,07 | 99,68
22s | 65,96 0,68 I6,10| 1,13|2,69( 0,07 | I,71| 3,97 |3,76 | 3,00 | 0,18 | 1,10 [[00,35
230 | 66,06| 0,62| I5,56| 0,89 3,64 | 0,04| 2,20/ 3,26 | 2,82 3,06 | 0,12 | 1,23 | 99,50
3% 66,06 0,74 15,58 0,64 | 3,21 0,04 1,90 3,02 | 4,01! 3,17 0,20 | I,Ia| 99,71

L] 66,36 | 0,57 IG,D‘! 1,12|2,9|0,06| 1,63| 3,80 |3,39| 2,89 |0,I5 | 0,56 | 99,53

2l s | 66,63 0,75( 16,14| 0,59|2,75| 0,08 I,66| 3,40 3,38 2,70 | 0,19 | 1,60 | 99,83

2? » | 66,78| 0,58| I5,35| 1,41 |&,13| 0,08| I,38] 2,9 |3,77| 2,21 |0,I5 (1,00 (99,72

al 66,95 | 0,56| 15,91| 0,55|3,25| 0,03| 1,55| 3,98 |3,28| 2,85 | 0,15 | 0,50 | 99,56

52 67,54| 0,52| 15,78/ 0,84 2,39 0;@3 I,74| 3,55 |2,99| 2,72 | 0,19 1,22 | 99,51

EYSNR S YU NREEEY




Tacdxuna I (upo!meue)

M B

odp.
4 |22 r | 67,89} 0,59 |15,I8| 0,43 | 2,74 0,05| 1,52 |2,72] 3,30 |3,58 0,13 |I,37 | 99,50
a2 |45 68,26| 0,73 |14,48| 0,64 3,14/ 0,08| I,22|3,33}|3,03 |3,I3|0,I4|1,50 | 99,67
43 |22 ¢ | 68,45| 0,60 | Is,96 | 0,62 | 2,55| 0,08] I,4I |3,30| 3,30 |3,05 |(0,I&|1I,I7 |99,59
44 (23 » | 68,47| 0,52 | 16,14 | 0,26 L,81| 0,03| 1,22 |1,9 | 4,58 |3,69|0,I4(0,84 | 99,56
45 | ua 68,83 | 0,50 [ 15,42 | 0,33 | 3,22( 0:03] 1,45 2,99 3,34 2,60 | 0,13 | 0,77 | 99,61
46 |24 0 | 70,85| 0,50 | 14,75 (0,59 | I,B84| O,04f 1,06 |2,08|5,43 |I,22|0,1I2| 1,06 | B9,54
47|28 x | 75,49| 0,19 | 13,62 | 0,49 0,56 0,DI| 0,46 | 1,96 5,15 |1,00)0,05]| 0,66 | 99,64

810, | 710, | A104 |Pe,04| Peo | MnO | MgO cad | Nag0 | K50 F,05 [u.nn.| Cysme

Homcueuus x radaune I. M asmaxwsos: I - 16 - Oypuasceud waccus. I - cpeamesepEmcrTull AXOpRT
N3 KDPyOHOT'0 KCEHOJHTA B rpasozNopET-mopfupe B 8. 2 - EpynHOIEpEECTHA ANODNT K3 KCEHOZKTS B Ipa-
sozmdpure B I3. 3 - weAKoSepAMCTHR KBApiepsR ANODHT N3 KCOHOLHTA B rpasoasopire B I3, 4 - xsap-
nesHl AMOPAT-TODPEPHT ™3 A&MKN B porosukax cemepree maccasa ( 300 w, k B or r, Mypns), 5 - rpauo=
AxopET-nopdNp, CamsEM@l K UpeAMAYNENy X3 ZaKKK,TaM Xe, § - IPAHOAMOPKT-HOPYED M3 AAMKM Cpexm cxado
opor mec! ] I xx x DB or r.0ypax. 7 - Cpasoaxopur-nopdwp =3 xosTaxTa C
rpamoxwppurox B I2, doxee B8 - rp PAND EpEAMAYNEro TEmA, 9 = FPAHOAMOPET-NOP-
@mp us pafxm van me, rae B 6. I0 - rpmnwn-ﬂnp@lp SANajgHufl KONTAXT II - op P
EHCTE TPAEOEHODHY, Taw Ne, I2 - To xe, Zazee or xourakra, I3 - ro we, I4 - PDAHOAHODHT E3 KOH-
TAKTA € OpOr xoM. I5 - pesxo mopdwp rpa + B3 raud OAN3 KOETAKTA.
16 - rpamoamopnr-nopdup, TAM Ee. .
- Bepxuec: ud wnocun (Aopora Tuxmi-Haxda), I7 - AROPET-NOPEWPAT K3 ABREM B POro-
sExax y sepxvero (mo popore) komraxra maccwsa, LB - MeIKOSepUROTME WOPAT N3 OKDYTEONO KCEHOANTE
B rpasopEopare B 27, 19 - xpapuessfl ZRODNT-DOD{WpNT WS ZaMKN B DOTORNEAX, NepecesensoR EDHTEKTON

rpasoguopara, raM xe, rae B I7, 20 - xe p Hl K AMODRY M3 BT e

R 25, op 9acTh 2l - ANODKT-NOD{MpPET K2 peankTOBOR RAfKN B rpasopxopure #27.
22 - P RHOPK' piNpET N3 zaRKE B BETE T paros # 27, WHNHAA YACTE MACCHBE.
23.~ xBapueBHf AMOPHT-HODIMPHT NS REERE, Y J » 28, caoR & B HOCAERHHX
M, B TO Ne BpeMA, C MpHaHAKEMH "rpaEnTisanme® ( ;lulrromn' zaRka). 24 - kBapuesuil AWOpAT-mOpEpHT,
CBAIH CP&AN T'DAHOANODMTOB. 25 - OdoTHT-POr HKOBHR T f » B3 P fl ACTH Mac-
cupa. 26 - To e, N3 HENOCPEACTHEHHOr0 KOHTAKIA C DEYAHNKEMN, HMNUAR-SACTH MAccusa. 27 - To we, B
HOCKOALKNX METpPAX OY Koavakra, 26 - T, Xe, aasee BHYTDS 29 - P R AeREOrpaHNT=

-aminr ®2 XEAH B rpasoamopxre ( BoswOxHO, WAXOMHOKOrO KOMNAEKOR).

30-51 - Cexraxcku® waccus (pafion yorsa Cexraxs ). 30 = ksap AHODNT fupur, EpaR
Ha Bojopasjexe Yaxda x, I - PEHCTHR uoplr-np(uplr. nep r P phup
P43, 32 - ex peaxo nopdep GHOTHT~DOT r;- puT, , MpaBuf
dopr Cexraxa Oaus yuru. 33 - ro =ze, B aesoM dopry. 34 - rpa pOEp TeMENH CRETAHM

rpasoguoprr-nopdupon B 44, I5 -~ vewuuf rpasoaMoprr-mopfmp s nol'rnrn ¢ Jogee DANHNX OeIMM PDREMT-
nopdmpou B 46. Orverawsy anofisd mepBOro 50 BTOPOM W KCEROIMTH BTOPOro B nepmoM, 36 - IPAHOANODET-
nopdmp. 37 - rewnsl rpasogmopNT-nopdp u3 Asdkx B porossxax, 30r ro e, uemesy OPEeKYME DOTOBNEOR,

39 - rpaHOAKOPET-TOpd®p. 40 - ro Xe, c3ado OKBapuoBas. 41 - rewmul v p ull rpa -poplup
3 AARxE B por X. 42 -rp 43 - cperaul nopdup T pRT, Ooxee nosxuml,uex B3I,

44 - cpeTAHR rPAHORMOPAT-NOPJMp, 45 = rpABOAMOPNT, 46 - CexuR TpayRT-nOpJRp, DPBETCA NOINHANW TEMAHME
rpaEoAMOpHT-NOPJMpaME B 35, 47 - GeauR TPAHHT-NOPYKD W3 KOHTAKTA C KOHTIOMEDATOM XOJNOMMECKOR CBETH
(ceaxu » pycae p.Usxds Gams yorsR Cexraxa).

Dpunesauue: AEaxusd ¢ HoMmepoM des Oyxs npusapserxar 3.[.l'omesyxy, ¢ Cyxsaux - orodpauu 3. {.#soxom
B COBMECTHHX C HEM MADEDYTAX.



He ONOBAHHOS® ODYASHOHE® M, HANDOTAB, OXOZHE O TEaX0BO#  THNOBHX
80J0TOPYAEEX OUB6KTOR.

O6mue uYepTH, OOHADYRABEOMHE BO BOBX IpP8X pacono!panm
AETPYSKBAX ¥ B DaBHOK MeDe KaocanWEecH KaK NMocHe AOBATEIBHOOTH
@opMEpOBaRKA NMOPOR, T8K H HX 00IZMKA, COCTABA ¥ NOCTMArMATHYSC -
Holf EMHepSNWBAIME, COCCTBeHHO, W CEyXaT 06OCHOBAHHEM ANA 0050~
ZEHBHEE WX B OZMH NYPEALOKH# EOMIDNGKC, OoXee NOosSpEAE, YeM XO0X-
ACMBHCREEH OBMTE, W O0Nee DAEHEE, UeM KaNHeBHO T'DAHETH MAD-YaH-
OK0H cepH. :

hnukoREll KoMmuexc

He0T ROMIEOKC WBYUANOS EaM# B 0800, D. AHMK (A9BME EpHTOE
Do YpuE) Ha wro-sanafe BaAmambcxoro pafloma. 34ech HEXORATOA
ABNKCEEl WETDYSHBEMY MACCWB (NIOWAZH OKONO 5 KB.KM), PAN MONKHX
WEOKOB, & Taxze GONGEOP UKOXO X88K, 00pasyDmX "OrymweHMa" B
CpeAHBM TEUOHEE Dy4Y. ByaxaEuuecxoro (XeBw#l mpETOx Ammka) M B
HoToxax Amera. OGuEil HaGop NopoA cHexywmmil: KBapueBHs AMODHTH W
KBADNASHE ARODPUT-NOPPUPHTE, TPaHOXMODHTH H T'PAHOZMCDUT-NODEMDH,
NNarHOrpa HAT-NOPHHPH, MOAKOSADHMGTHS TDaHATH M AdeKOIpPaEATH
(®uxnEe) . CrBepHas 0CHAROBEOOTH NPSOATCTEYST OPOBeGHED =
TEARENX THOAOTHYSCKAX HAGNOASHEH, 0ZHeKC N0 OTLABASHHEM COOTHOES-
HEAM MOXH® NPeANOHAraTh HOPMANBEYD IOMOADOMEY® = HOONSZ0BATONL-
HOGTE (opMEpOBRHKA HopoA. o o6nufy, cocTaBy @ NeTDOXHMUHYS CRHM
00GCOHESCTAM DACOMATPEBAEMEE NCPOAH AHANOTEVHH TAKOBHM NYypANL-
OROPO KeMnznsxos (i I-27 ® 7adx. 2). B OTHEAYMS 0% NOCAEAHSTO,
8A2GE EEPS DASRETH ODGOTREHES® FPAEWTH; HPHMYSM B ENX Kamulk Hauk-
#8607 NpepSNajeTs HAK BaTPHGM IMEE NPH COJSPEAHME KpeMHeSeMA BH-
mg 7I1%,; T.8. GEDER ¢ NOBEHM ODEBOM MogeT OWTh HaBBaHE HATPOROH
(puc. 4). :

Apsxeru# MaGGWB S8ASra8T B ADOBHME ROPeAAx; Apyrée Toia
S¥0rS ®¢ KOMINSKea B JIaHHOM palioHe NPOPUBEN? MOWHEY® TONNY KHC-
aux sQ)yeEEOR, OTHOOMMYM A.Q. BONOTHEEOBHM M 670 0SABTODAME X
faunapuT-rpasnTeEel” gfopuandE (oM. Aa@ee). B npexesax caMoro
SHUEOEOTO MEOGHBA PacnplerasTeés PEYEee ToNO (HepHo @AM  HEKK)
TOMENY KOUNEBHX ZUNApETes (b 48 3 TA6i. 2), COZ8PEaNEX OOARBLHNS
oONOMKY KBEpOEBEX AMOPMTCB ¥ I'PaHOAHOPETOB AHMKOKOTO KOMINBKcCa
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U npefcTaBASpmUX 0000# SPYNTHBHYD GpeKudw, B BamyEax Hadappa -
ANCH W OSKYmMUe AaHKM TOKUX Xe NUNAPATOB B I'PAHOAWOPUTAX.
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N
1
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1_@ | @'I @__L@ |- [n=26

50 55 60 65 70 75 80
Bec. % 5i02

Pac, 4. CrasnoTUKe-(0PPOXEMNYUOOKAA AMGIPAMMAE MOPOXA ABNE-
OHOPe KoMEAensa (amaaWsH My [-27 B Tabd. 2) W Goxes
NOSAHAX KAAKEBHX TPaHWTOR (M 28-32 B Tada, 2).

B nopoax AHMKOROTO MacouBa, 8 Takxe B ZafiKax KBapneBhX
AMCPUT-NOPIMPUTOE OTMAUSHH RHAH W HONDABMABHHE TeNa KaIueBHX
rDaHATOB, CONPOBOEAABDIMXOS MeCTaMd, N0 HaonezesMaM 0,.C.Maxcumo-
BA, OMNBHHEM NPUKOHTAKTOBHM MeTAO0OMATOSOM (HaAHENSTHBELWA, TI'pa-
HATHBAUMA ¥ T.M,). MH CKUOHHH OYWTATH BT 00PaSOBAHMA AKTHBHHMA
anoguaaMy 3aA9raDmeT0 00 COC8ACTBY KPymEHOro BepxHeypMuilcKOr0
TPaEHTHOrD MACOHBA, MOOKONBRY BENEeCTEOHHOS CXOXCTBO MAEAY SHAO-
KOHTAKTOBHMY MOPOZAME MSOCMBA M DACOMATDHBAGMEMM 0ODA30BAHEAMH

I3



0UeHB BeAMKO (oM. Mk 28-32 B Tadn. 2). CyZa no ZaunwuM B.A.Yyxa-
peBa, NpOBOZWBESI'0 AeTANBHYD re0NOrHYBOKYD ObeMEY palioHa, a
TaKxe no Hacmoenmax 0.C. Maxcummosa, AafiKM 8HHKCEOTO KOMIAeKOR
B 4OTOKaX AHMKA HBMNOCPSACTBEHHO OPe3alTOs KOHTAKTAM# Bepxueyp-
MUlicKOI'D MacCHBA.

Taxum o0pasoM, BHWKCKMH KOMIASKC CAGAYST NOMBOTHTH B "BRI-
KY" MBXNy KMONHMA 3Q@y3uBaMu M KaMMGBHMM TDaHWTaMd. AHazoramu
aHUKCKOI'0 KOMOAeKca B bBanxanbckos pafioRe, cyas no padoTe
A.®.BonoTERKOBA ¥ Zp. (2), ABAANTOR WHTPYSHBH @ AalKy, NpOPHBAK-
0y paHEDN OYHeCTBOHHO AHZGSHTOBYD TOXWY (puc. 6-5), 8 TakKEe
Zailkn, caeAyvmMe IO BpeMeEM 3a 2-fi ¢asofl "numapur-rpaEETOBOMR"
dopuammu (puc. 6-6). PasHOBDOMOHHOOTH HX, NpsAmonaracMas (a He
AoxasaHHana) A.. ono!nnnosun, H8M KAX8TCHA COMEMTANBHOH, BBH-
Ay TOro, YTO N0 BANOCTBOHEHM NpPUSHAKAM BCE DACCMATDPHBAOMNE [0-
POZAH, BKINYAT GHUKCKHO, NDPAKTHUAOKH MZOHTHUHH (OM., DHC. 6-5,
6, 7).

QOpMALMOHHEMY SHANOrAMY AHHKCEOT'D M NYDEABCKOI'0 KOMOASKODR
B cocefiHux pafiouax Jlameeero BocTORa ABIANTCA BepxHeaMyporu#t, ya-
ckaft, Tyrypcraii xounaexc (YAbOaHOKO# 30BH), AyraHAREECKEN, HMUREe-
aMypoxuft u apyrue. Boe DHM CEMSKM OO BOBpacTy (E%-E%) BB 00BO-
KYNHOCTH BHDMCOBHBADT 8AMHYD KPYNHYD MAIMATHYSCKYD APOBERIED
HaTPOBEX I'DAaEATOMAOB, KOTOPAR OAHOBPOMOHHO ND8ZCTAaBAAST 0000
# KDYUEYD 30A0TOHOCHYD MPOBEEUMD ( 8 ), dro o0O0CTOATONE-
CTBO CAYXMT BAXHHM JAOMONHMTAABHHM BPTYMBHTOM K TOMy, 4TOOH noO-
CTAaBHTH AHMKOKMH ¥ NYPHABCKHA KOMINGKCH Ha OZMH yPOBOHB B OXOME
KODpeNANMA MArMATHTOB Bazxana ¥ Mao-Yasa H cuUMTaTH 9T0T yPOBOHS
MapKUPY WA .

PaBHKe® ByARaHMTH Bazxannoxoro patlioEa

Ha oro-sanaze pafiora A.Q¢.BONOTHHKOB W ZAp. (2) BHASNADT o0&~
Mul parH## rOMOZDOMHLI DHTM, OTHOCHMMHY UME K aHA3HT-I'PAEOZMO -
puToBOf Gopuaumu. [0 XMMABMY BYNKAHATH STOr0 purMa (puc. 6-1)
NpeACTABAANT COG0H CyWSOTBEHHO AHAGSMTOBYD UMM, TOUHAS, AHAB3H-~
TO-ZAUMTOBYD COpUD, HAMGOAS® OCHOBHYD W OaMyD HaTPOBYD BO BOBK
PRAY MarvaTHYscKux oOpasoBaHuft Baaxana, 3aTeM A.®.FONOTHUKOB ¥
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8r'0 CO8BTOPH, KAK yX6 TOBOPANOCH, BHABNADT ABA AHTAAPOMHHX DMT-
Ma (COOTBOTCTBBHED - JB6 KDYMHHX (asH MaruaTHsMa), KOTODHS Ha-
QYHADTCH CONBMAMY MACCAMW IMMADHTOB ¥ WX MUPOKAACTOB, OTHOCHMEX
K "AANapET-rpaEUTOBOR" QOpMulMW, 8 S8K4HYMBUDTCA  CPaBHMUTENBHO
HOOONBMMME OCHOMAMA NaB, (MPOKASCTOB, MBIAKUX WMHTPY3UBOB U A3k
JMEDOHHO KACHHX ¥ CPeAHOUCHOBHMX HOPO4, bBUWlECTBUHHO CXOAHHX ¢©
MOpPOASMM DAHHEro DHTM3 i HOTOMY OTHOOMMHX K aHJeSMT-IDAHOZMODH-
ToRoH fepMandm. W3 gaxkTa 4epeZOBAHHA (BO BPOMOHH) KMCHHX M 00-
1868 OCHOBHHX NOPOA A.P. BONOTHMKOB ¥ 6ro C0O&BTODH ZeIanT pe30H-
Hult BHBOZ 0 CHHXPOHHOUTA MPOASAGHMA 4HAS3AT-TI'DAHONMOPUTOBOR M
"IMnuapuT-rpaBEnToBO#" dopMamdit Bapxama, T.8. 00 CYyEECTBYy, 0 Ha=
NAYAM COCYMBOTBYDMUX BO BPEMBHM, HO Da3HOTAYOMHHHX MarMaTHyec-
KUX 04Yaros, AeilcTBYDEMX NONGDBMBHHO, 8 MEOTAMW, BO3MOXHO, W Of-
HOBDEMOHHO.

9T0T BHBOZ NPeACTABNASTOA AHTEPOCHHM M MOXET OHWTH MNpHHAT,
OZIHAROD, ¢ OAHOW MDPUHNENMAIBHO BaxHOY OroBODKON: BCAM MOKINUMTE
H3 cOCTABA "IMNADAT-TDAHATOBOH" QOpPMANAN KaNMOBHO I'DAHATH M
GHANOIMYEH® M [0 COCTABY NOSZHHe BYAKAHATH (CM. Aalee), T.0.,
80NM NPAHATH WBEO®, 4Y6M y A.0. BOAOTHHKOBA, MOADPASABAOHES M
TPYRNHPOBAHNG MArMATUYOOKMX (Qopmanufi Bapzana.

Jleno B TOM, YTO KHOANS® BYAKAHMTH Bazmampoxere paliora, Kak
3T0 BHTOKE8T H3 MX NMOTPOXHMWYBCKMX OCOoGeHHOCTe# (puc. 5, Puc.6-
2y3,45 TA0N, 2, Mk 33-47), ZOAXHH OHTH OTHECEHH, MO0 Hame#f Kaac-
cupuxauum (7), K HATPOBOMY KASCCY WEAOYHOCTH, NMOCKOABKY BO BCSX
JuM8pDOHHEO RKMCAHX NOpPOA8X, BONOTH z0 70-7I% $i0,, HATPHH npeoGua-
ZaeT HaZ KandeM. Jums B 00766 KUOJAHX MOpojax npeodrazasT Kanui.
B rnanHoM cnyyae npeo0RazgHAe KAJMA HAZ HATPUeM B KMCHHMX NOpozax
CTATHOTHYSCKH BHTAARHT HOOOHYHO BHCOKMM AJNA HaTPOBHX GepHil, o7~
HAKO B 3HAYMTOABHGH Meps 370 OOYyONOBASHO TOM, UTO WCHORB30BAH-
Hafg AR MNOCTPOSHMA rpadukos (puc, 6-2 ¥ 3) BHOOpKA N0 KHCTHM
NOpOASM NpAACTaBAAGT 000PH, N0 OyWeOoTBY, OMLCE BYAKAHATOB HATPO—
Boll cepus W s@dysuBer Comee nNod3xHel xanueBoff oepHM, NOCKOIBEY
Te ¥ ApPyrHe Ha Dezmane NOEKAa 49T0 HO DaCcuUNeHOHH.

BuBOZ 0 NpHHEAZASXHOOTH IiaBHOH MaocH adjysuses Fajamanma K
HaTpoBOH CBDHM, HO MMODESM OTHOEGHMA K MOSAHAM KAEWOBHM TIpaHE-
TaM, ABNAGTOA ANA ZAHHOI0 Per'HOHA HOBHM. ABTOD NDHESE K HeMY
TOQNEKO NpH padeTe HAZ AaHHOH cTaTheli, NooAe aHAXNAEA Bcero (Qak-
TUYOCKOr'D MATEDHAIE, 'XOTA DPABHEE, KAK W APyrus HCCNOZOBATONH,
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NpHASPRMBAJNCH MPOACTABIGHHA O TOM, YTO MOWHHE TOAWM KACANX ByI-
KaEMTOB Ha Bazxane NpejcTABAADT GOGOH NPAMHe NpPeANEGTBOHHWKH
ON0OBOHOCHHX I'PAHMTHHEX HHTDYSMBOB. BBUAY OURBHZHOY BAXHOGTH 5T0-
TO BHBOZA, HEOGXOAUMO NPEBACTH HOKOTODYD AONONHHTBARHEYD  apry-
MBHTAIHD.
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50 55 60 i A B T 80
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Puo. 5. CTaTUOTHKO~HBTPOXUMAYGOKAA AWArpamma sdhdy-
SWBHEX nopox pallosa p. AHER (asamdsH Mk 33-50 B
Ta0d. 2).

B Gaco. p. AHEK ¥ NpHAerapnMX pafoHax, CYAA N0 ABHHHM
B.A.YyxapeBa, NpOBOZNBEEr9 sfieeh B [968-1969 r.r. ZeTaZBHYD reo-
NOTHYECKYD OHOMKY, MPORBASH MEL OZWH TOMOZIDOMENH ByMEaHWYecRH#
pATM: 8HABSHTH - AAUATH M AOAAGHHTH - AWNEPATH, 00RO L UHARMANY,
OyAA [0 BCOMY, 2(Qy8UBH 0G8HX BHAsHOHHHX A.Q.H0ROTHAKOBHM (op-
mManu#f, OHE NpOpBaHH AHAKCKMUM KOMIAGKCOM, NDBZCTABAADUMM  COCOMH
yEe cHeAyouMd (MAYTOEMYSCKMH) DHEM, TaKke IOMOADOMENHA M MO BCBM
rIaBHHM BeUMECTBEHHHM NPUBHAKAM SHANOTHYHHH npegsAymeMy (Cp.
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pac. 4 u 5). [oaToMy Hes30eXeH BHBOJ, YTO MH B ZIAHHOM CHydae
EMBOM J8JI0 CO CTABAAPTHOM NOCHEAOBETANBHOOTHD OAHOTHNHHX Marua-
> THTOB cHavyana B aQpysuBHOH, a satem B HHTpySuBHEOM fopme. I'oBOpA
MHHMH CNOBAMH, 3T0 - MyALTHONOTHAA AIM MHOPODHTMYYHAR BYIKAHO-
NAyTOHNYEOKAR CODHA HETPOBOr0 Klacca (CNMSKAA K rpaEMN®  Kal@-
HATPOBOr0 Kaacca) Mo ONpAHATOR HaMu HOMeHKZaType (7,8).

Bu#3Koe POACTBO ByAKAHMYOCKHX W MAYTOHHYSOKMAX MOPOX, MOME-
M0 NOTPOXHMMYOCKMX ZSHHHX, NOAYSPKHBASTCHA 8ue ¥ TOM, YTO B Tex
H ApYrEX ApUCYTOTBYST KpagHHHW rpasar (aXbpMasEAEH), o0pasy omuit
WHTpaTOANYPHNYEOKMe BKDAANGHHUKE I'IaBHEM 00pasoM B yMepeHHO-KHC-
AHMX ¥ CPOAHEX MOPOAAX. DTOT MArMATOrsHAHE rpasaT ABARETCA XOpO-
mMUM JIMACHOCTHYGCKMM NMPHSHAKOM 8HMKOEMX I'DAHHTOMAOB M pDOACTBOH-
HEHX oMy s(fysuBos; B cocenauux palioHax B nopogax aHaNOTHYHOTO
BO3pacTa M COCTABA BTOT NMPUSHAK yX68 He MPOABIASTCH.

Taxuu oOpasoM, B GacC. D. AHUK B OZiHYy BYAHAHO-NLYTOHUYOOKYD
80001HALKD (nyb!lﬂlﬂrﬂyn CBDED) CABAyeT OCBOAMHATHL KAR Cp6AHE-
OCHOBHH®, TAK H KHOAW® BYIKAhHYOCKES M NAYTOHHYSCKES MOposH

‘f} HATPOBOT'O KA&coa. k&, B 1eAOM, MORHO HaSBaTh AHASBAT-IAARADHT-

5}‘ rpatofusopuToBed gopmanEel, Ho OoAee KODDOKTHHM, MOEAamy#, OyaeT
BHlg I0HWE TPEX NOCAGAOBATHABHHEX (opMandii: 6YHWeOTBRHHO AHAGSATO-
Bo#f, CymeCTBOHHO AMNADHTOROH @ CyWECTBBHHO I'PAHOZHODATOBOM, ©C-
Id 88 0CHOBY OpaTh KOEKDSTHHG KOMIASRCH.

Kax y=ze OuN0 oTME4PHO, B (6acC., p. AHHKE TBODAO YCTaHOBAS-
HO, 9T0 AHMKCKME WHTPySHBHHY KOMANGKO NDOPHBAST MOMHYD TORWY -
2(fysuB0B, NOTPOXMMAYECKM CXMBEAX K I'ZaBHOH Mao08 BYEKAHHTOB
BaazansckoPo pafioEa (CpaBHATE puc. 6-2,3 # 6-4). B cBOD OvepeAs,
MOpOZAH AHAKCKOI'0 KOMANSKCA MPOPBAHH HEKKOM HKAAMOBHX PUONHTOB
(% 48 B Tadn. 2), 8 TARE9 XMINAMA ¥ HOHDABHABHHMM TOHAMM KalHe-
BHX N9#KOTPAEKTOB, SHANOTHYHHX anogHsaM U SHAOKOHTAKTORHM Qamm-
fiM Bepxueypuuiickoro maccEea (e 28-32 3 TadE. 2).

TaxmM 00pa3oM, -B 6acc. p. AHEE PpaHETH BepxHeypMmuilcKoro
MECCHBEA OTXONOHH OT HATPOBHX KHOANX 3@jysdBoB BoobMa CYWECTBOB-
HHM MATMATHYOOKAM OOCHTHOM - (ODMEDOBAHMOM 3HMKGKOPS® HATPOBOID
KoMRAsKoa. TaKWe Xe Ie0EOPHYS0KHe COOTHOESHWA; GYAA Ho  padore
A.d. BonoTEEROBA W Ap. (2), “McP® MBOTO ¥ B EPyPHX MecrTax baja-
Xans0KOro palioEa, MOCKOABKY MMM BHEeEAsTeA oco0af rpynms Ksap-
IOBHX AHOPHT-HOPHUDHTOB M I'DIHORUODUT-NOPPUPOB, SHAAOTHYHHX
AHEKOKHM (Op, DMO. 6~6 W 6-7), DPBYHMX BOD TONNY KHCGAHX - BOHIyIH-.
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Tadauus 2
XuMWYecKHE COCTABM MATMATMYECKHX nopoX dacc. D.AHNE

W= ohweow i

REBEESRGSERES

FERES YR

E2EESET

:p. 510, | 710, | A1,0y | Po,0;( Po0 { un0 { Ma0 | Ca0 | Fax0 | K;0 | P0. |n.n.n| Gy
123 58,38 [0,88 | 17,79 | 0,63 [6,49 | 0,15 [2,84 [6,54 | 3,08 [I,784 | - 1,15 99,63
5a 58,90 | 0,9 | 17,74 | 0,79 |5,48 (0,07 |1,74 |6,34 | 3,12 |1,80 |0,I7 | I,42 | 99,52
56 59,20 0,84 | 17,15 | 0,69 (5,90 | 0,08 |3,09 |6,48 | 3,12 |1,93 |0,I5 | 0,91 | 99,54
240 61,19 |0,65 | 16,13 [ 2,03 |4,28 0,13 |2,47 |5,15|3,35 (2,43 0,14 | I,58 | 99,53
10a(2/4)) 62,06 {0,65 | 17,46 | 1,26 |8,34 |Q,I2 |18 |5,23 |3,67 |2,32 0,16 | 0,86 | 99,95
5B-1 62,11 | 0,71 | 16,46 | 1,31 4,24 | 0,09 [2,83 [5,89 (3,45 (1,38 (0,12 | I,87 | 99,66
236 62,22 | 0,65 | 15,98 | 0,86 (4,25 | 0,12 |2,01 |5,59 [3,0T |I,84 |0,12 | 1,85 [ 99,50
10e-1(2/8)62,36 | 0,74 | 17,26 | 1.02 |4,60 | 0,12 |2,07 |5,71 | 3,32 [1,86 |0,I5 | 0,69 | 99,%
1528 62,87 | 0,65 | 16,80 [ 0,38 [4,46 | 0,10 |2,50 |5,19 | 3,17 |2,40 | - 1,19 | 99,61
237 63,30 | 0,55 | 16,32 | 1,23 | 3,42 [ 0,10 |I,41 |4,01 (3,9 [2,75 (0,11 | 2,85 | 99,54
106(2/7){ 63,68 | 0,51 | 16,56 | 0,69 |3,79| 0,09 (1,93 (4,43 |3,85 |2,32 |0;12 | 1,93 | 99;50
(53 63,99 0,59 | 16,45 | 0,61 [3,88| 0,09 |1,91 |4,86|3,35 (3,38 0,13 | 0,73 | 99,9
75-1 64,05 | 0,71 | 16,40 | 0,51 |5,I7| 0,1 |I,80 |4,65 |3,12 |2,22 [0,1a | 0,% | 99,80
242 64,11 | 0,65 | 15,18 | 2,30 | 3,38 0,II |I,86 3,0 |3,67 {3,07 [0,Is | 2,02 | 99,5
201 64,16 | 0,54 | I6,54 | 0,74 | 4,05 0,10 |2,04 |4,34 (3,22 (2,42 (0,08 | 1,45 | 99,69
10a(2/1)| 65,25|0,35 | 15,79 | 0,51 |3,31 | 0,07 |2,06 3,52 | 3,34 |2,85 0,09 | 2,54 | 99,68
Se-I 65,77 | 0,56 | 15,65 | 1,02 3,64 | 0,10 |I,60 |4,35|3,8% |2,83 |0,12 | I,I7 | 99,84
4a 66,31 | 0,45 | 15,88 | I,I8 |3,12) 0,07 |1,32 |3,46 | 3,66 |2,76 (0,11 | I,31 | 99,64
I3 67,06 | 0,81 [ 15,44 | 0,74 [2,99| 0,11 |1,25 |4,03 3,48 2,83 | - 1,% | 99,64
108(2/3)| 69,15 | 0,36 | 15,32 | 0,21 |3,12) 0,06 |0,73 3,13 | 4,03 | 2,9 |0,09 | 0,52 | 99,73
6a 70,35 | 0,32 (15,15 | 0,11 [2,38] 0,05 |0,9% | 3,28 | 3,14 3,39 | - 0,65 | 99,82
%25 70,35 | 0,28 | 14,56 | 0,54 | 2,12| 0,06 |0,65 | 2,69 | 3,71 | 3,70 | - 0,81 | 99,67
40 70,38 0,33 | 15,12 | 0,66 | 1,50| 0,05 |0,8I [ 2,97 | 3,78 | 3,28 | - 0,71 | 99,65
1508 70,97 | 0,25 | 1a,27 | 0,30 | 2,13| 0,07 |0,50 [ 2,50 | 3,83 | 3,75 | - 0,97 | 99,54
10r2/6) | 72,06 | 0,18 | 14,08 | 1,58 | I,97| 0,05 |0,57 | 0,65 3,9 | 8,02 | 0,08 | 0,91 |100,25
782 73,32 | 0,03 | 15,03 | 0,14 | 0,67| 0,04 |0,31 0,51 | 4,31 | 4,79 | 0,02 | 0,33 | 99,50
243 73,99| 0,18 | 12,07 | 1,64 | I,54| 0,04 |0,25(0,95 | 3,34 | 4,I7 [ 0,02 | 0,64 | 95,79
4 73,25.0,20 | 13,9 | 0,98 [ 1,00| 0,02 |0,34 | W,82 | 3,42 | 4,89 | 0,08 | 0,32 | 99,63
&7 75,86 | 0,14 | 12,50 | 0,33 [ 0,82 0,02 | 0,33 0,94 | 2,71 | 6,02 | 0,02 | 0,43 | 99,72
8o 75,68] 0,I1 | 12,51 | 0,42 | 0,85 0,02 (0,21 | 0,57 | 3,56 | 5,02 | 0,02 |0 0,46 | 99,83
58-2 75,72| 0,15 12,76 | 9,13 | 1,23| 0,04 |0,52 | 1,64 |2,51| 4,67 | 0,02 | 0,49 100,28
Ba 76,74 | 0,08 | 12,50 | 0,23 | 0,75| 0,04 [ 0,69 0,81 | 3,45 | 4,89 | - 0,81 | 100,19
Ibdo 61,13]| 0,86 | 16,65 | 1,29/ 5,37| 0,15 [2,03| 5,96 [3,31| 1,52 | 0,18 | I,09 99,54
238 68,45 0,29 15,93 | 0,83 | 2,28/ 0,07 (0,84 2,38 | 3,57) 3,70 0,06 | I,I7 | 99,57
H 69,54/ 0,31 | 18,82 | 0,81 | 2,39 0,10 [0,80 3,00 | 3,23| 3,45]| 0,08 | 1,06 99,59
235 69,86 | 0,27 | Ia,a7 | 0,52 | 2,31| 0,06 | 0,58| 2,45 | 3,35( 3,49 | 0,06 | 2,11 | 99,53
60 69,88| 9,32 | 15,30 | 0,51 2,73| 0,10 | 0,7a| 2,59 | 8,17| 3,39| 0,08 p,54 |100,35
231 69,99| 0,29 14,56 | 0,62 | 2,42| 0,06 |0,52| 1,77 | 3,48| 3,47 | 0,06 | 2,84 | 99,64
36068 70,42 0,35 | 13,57 | 0,34 | 3,42 0,10 [ 1,50( 3,27 | 3,53| 2,37 | 0,09 | 0,89 | 99,86
1608 70,20| 0,39 | 15,18 [ 0,74 | 1,78| 0,07 (0,42 | 2,69 | 3,68| 3,36 | 0,05 | 1,25 | 99,81
2127 71,10| 0,31 | 1a,47 | 0,38] 2,56| 0,08 | 0,61 | 2,78 | 3,28| 3,63 0,07 | 0,77 | 100,01
218 71,26| 0,26 | 14,60 | 0,89| I,45| 0,08 [0,44| 2,19 | 3,51 3,58 0;05 | 1,24 | 99,55
232 71,32| 0,21 | 15,29 | 0,85 1,29| 0,04 | 0,16| 2,8 | 3,60| 3,63 | 0,05 | 0,99 | 99,85
1511 72,56| 0,25 | 13,88 | 0,22| 2,00( 0,06 { 0,31 2,42 | 3,20} 3,64 0,06 | I1,08{ 99,68
252 74,53| 0,I1 | 13,17 | 0,45 | 1,09| 0,04 | 0,33| I,02 | 3,34| #,42 | 0,01 | 0,85 [ 95,59
2722 75,51| 0,10|'12,94 | 0,65| I,26( 0,05 |0,31 0,9 |3,27| &,10( 0,0I | I,03| 99,i6
1578a 76,52| 0,08 | 12,28 | 0,40| 0,97| 0,03 |0,I9! 1,15 |3,07| 4,09| - 0,88 | 99,66
58-2 70,34| 0,27 | 14,70 | 1,00| I,98| 0,04 | I,0I| 2,04 |2,68| 5,65( 0,08 | 0,52 | 100,27
8144 76,80| 0,09 11,87 | 0,88| 0,98| 0,04 | 0,16( 0,60 | 2,82| 5,16 | - 0,34 | 99,74
2510 77,10| 0,08 | 12,33 | 0,9 0,42| 0,03 | 0,08| I,08 |2,69| 5,12]| 0,12 | 0,44 100,19




+ e aBaEmSOD: w\ I - xvapuesufl AwepNT, AHMEOKNE
M8COMB, T M.vupu: I%69. 2 = cpeasssepuNcTul il ANODMT, ONOTHT ull; pyoxo I-ro
TWPABOrD NPETORA ANNEKA HEES DAJBMNOK, ANMKoxEE MaccER. 3 - 0 X, mu.u-mpmm RHOpET, cpeEse
TORONNe DPYWEH ByZsamwusoxoro (uoBuil NpETOX AHNEA), N8 RTOXOE Opexy xEoxux blfvemsor (ou. ke 34). S-EBap-
0eBEfl AHOPHT EI BXADBEY P. ANNE 3 pallone MaccKBa; paccevss AAewxofl TeMEOr® PEOANTO-AANETS THHA R 48,
6 = KDADUSBHA ANOPNT N3 00XOMKOB B H{JySHBEOR OPEKNMN TOMEOIO XaANGBOI'0 paoMETo-mamra (oM. B 48). Taw
%9, TR0 & 2. 7 - EBapuesull ZEopET, TaM Xo, T'Ze B &, opeiAn s(jysssos (oM. ®# 34,36). B - rpamogmopEr TH-
noBofl, TeM X8, I'Xe B 5. 9 - rPOEOAMOPAT AEEECKOTO Maoo#®a, m0 B.A. Yyxapesy. I0 - rpasoasopar-uppdup us
* meoxo» cpexs sdyswson (om. ¥ 34); pyu. Byaammuecxmfi. II - rpesoANOpET-IOP{ED M3 R8sk, COEYRNX TONNY
PHDAKTO-JALKTOR ¥ NepoceveHEMX rpamurtamd Ypwillckoro macowsa, npasull werox Ammxa. I2 - MpAXO3OpENOTHHE
TpaEoENOpNT, rpamarooxepxamzdl; Ausucxnll mecoEs. I3 - OpOrOREEOBAHENE rpeEORNOPET-NOPQEP ¢ Xaxkol ammNTa
(oM. & 26), pyoxo pyu. fu-MagwT EEEe KoETAKT YpMmHoEOro Macowss. [4 - IDaEOZNOPNT, Py¥. ByixaENwsczEdl.
15 - rpagoamopuT-nOpgEp, XenoCepexss AxExs Dume yorss fis-Maxwrs. 16 - zeumull rpssexuopsz-mopdup, Tam xe,
rie & II. 17 - rpssoAROpNT-NOp{mp, TaM X8, rzAs k 2. I8 - rpasoAsopET-mopdap, npaBuil Geper Ammxa » 500w
‘Sume fis-Mexym. IS - IPaEOAROPET-NOP{Ep, PBET BYAKAHNTH W MOTEMODJNSOBAH IPaENTAME YPMENOKOTO MEBOCHBE,
o B.X.%yxapesy. 20 - 0 %o, vaM xe, re B II. 2] - MNXOSGDHNCTHS TDANNT NS XUNKN B IPANOZHODETAX
Ammxoxoro s HB 22 - nEa '‘PARNT-NOPPHp, T0 X8, ur0 k [9. 23 - rpasur-nopjup s aMER B
KSOINX 3(fysumax, Te xp, rxe k I18. 24 - mmarsorpammr-noplmp, To xe, 9r0 b I9 ® 22, 25 - 0 ze, TaM X9,
rae B II. 26 - NZNY @8 XEAKN P TpasoaeopuT-Iopdupe k I13. 27 - rpanaT-mopup W3 Aalxe, K. Bymamwweo-

3 M 28-3: nopoas JpudBOKOro MACOMPG M X SHAAOTN. 28 - xpynHo2epEROTMR XeHKOTPAMMT W3 XMIH B TPa-
soxmopur-nopfepax k I8, 29 - weaxosepsuorull ZedxorpanET ToMl %¢ Zuau (NS KONTEKTE C IPaE0ANOPET-HOPJE-
pn). ~ DEAOEOBTOKTONER OpOXEO-EpyNLOSepANCTUH Iolkorpamut JpMmiicOro MaccuBa, pyd. fs-Maswe.

- KPyIHOSepHNCTHE ESREOTPAHEY (KONTAKT O rPaHOANOPET-nopjEpaMm w 17). 32 - o xe, wwo B 30, TaM ®e,
B 33-45: NODORN ZauN-Xunapuzesoll voxws Dafioma DYY, Amug. 33 - ampssuy mmxed roxmy, mo H.A.0y-
Iapeny. 34 - EAmHT, pPyV. Byazamaueckmfl. 35 - urEMMOpET X0ANSENTS, IPaBaTOGAepEAEEE, 00 B.A.Yyxapeny.
36 - Tyd pu auATa, pyv. Bymea kEM. 37 - NPHEMODHT DHONNTO-XAINTS, UDADHE NDHTOR AHNKA BNNO
Ap-Maguvs. 38 - 70 %o, pyu. Bymammqecxull. 39 - 3¢ Reanemmra, no B.A,Wyzapesy. A0 - urEEMOpET AWNApE-
ri oo n.l..'lynplu. 41 - srorpyswsEwil xmoaper, no B.A, Myxspesy. 42 - o =, 43 - ErmuOpEr, mo

4% - 1o 38, m B 41, 45 - EEmapur, Xa, Byakamivecmull. 46 - 70 3e, wro M 40. 47 - tyd mumapara, mo
B.A. yxspesy.
Mk 58-50: mosnpmll Eeamepuit XHNADMY N Pro SHONQLY: 48 - TeMENN AMNADNT, USMONT 18BOCDOKWHN C O0XOM-
EANW SHAXOENX TPAENTORACR (& 6 ¥ Ap.). 43, 50 - urmawSpar, oo B.A.Uyxspesy (ocoGo B paspese Ee BujsiemN)
Ipssgsagse. e 5,8,11,16,20 ¥ 25 oropanu » mods 0.C.Mexonuosuw, e 7,10,14,15,27,34,36,38 u 45 -
B.¢.Haxgrosuu.



BDB, HO N@POCONOHHEX O0X0e NOSAHAMM KANMOBHME IpaHATaRM. A B5TO
03HAYAET, WYTO KMCHHe 3(JysHBH (MOCKONBKY OHM HATPOBHe H K TOMY
X9 - NPeANECTBOHEMKM ¥ KOMAUMATH AHMKCKOI'0 KOMMASKOA) °  HHKAR
HeAB3A OOBOAMEATE B OABY "ARNapuT-rpasRTHYD" QopMauEp, EB8K 3T0
clenado B padore A.®.BomoTEMxosa # Ap. (2) ® K&K A0 CHX mOp Ok-
A0 OCWENpHHATO. :

[lponeAypy TAKOr0o OOHOZHEOHMA MOXHO OCYHECTBATH NENB MpHME-—
HRT8ABHEO K KaxkoH-T0, BYPOATHO, CPAaBHEATSIBHO HeGOABWOM Yac TR
KHORHX 2(Qy3HboP baaxana, Oones MOBAHEX, 9YoM BHMUKCKMHl KOMMUEEO
A HamGDEee KARMOBHX MO XuMM3My (oM. e 48-50 B Tadx. 2). B Ce-
cone ¢ A.d.MaliGopoaod ¥ B.0.Moposomoll, 3aEMMapmuxos celluac
0000HeHHEM I'60NOI'HYSCKMX M aT8pHaNOB N0 BanxaabcKoMy palloHy, HME
ObN0 BHCKA32HO MHOHMS, 4YTO KaAMeBHe BYAKAHETH DACCMATDPEBABMOIO
THME BROAHe BO3MOXHO BHAGAMTE B 0C00YD TOANWY, MPHYPOUBHEYD K
BEPXSM CTpAaTHrpaje4eckoro paspesa. Bnonee ONBBMABOD, YTOD 3TA 34~
Laya ABNAETOA BECHMA aKTyambHOH.

Pannue BynxkaHMTH KoMoOMONBCKOTO paloHa

K HMM nNpexae BCOI'0 OTHOCMTCA XONAOMHHCKas cBETe Mao-YaHa,
npopBaHHaf-B yCThe Dyd4. CeKTax HaTPOEHMM TpPAHMTOMZAMM  OypEAE-
CKOro KoMmnaskca. K COXSAGHHD, HOCMOTDA H3 MHOPOAGTHHE HCCHBAO-
BaHMA pallosa, NOTPOXWMHYeCKAA XAPaAKTODHCTUKA BYAKSHNTOB XOANO-
unHcKON cBuTH celiuac kpaliEe cxyaHa. OTYaCTM 3T0 OGYCROBEEHOD
TeM, YTO B paspese CBHTH NABOBHe TOPU3OHTH Ype3BHYalEO peAKK, &
npeodnajanT ByEKEBHOISHHO-0CAZO0YHHe MOpOAH ( Ty(pguTH), Mamo npH-
roAHHS ANA NOTPOXMMAYECKOr0 onpodoBaudf. OnpeZeAeHEYD DPOABL CHI-
pana ToKXe HEJOONSHEA METPOXEMNYECKEX MPTOZOB CO CTODOHM I'60H0-
roB, padoTaBEEX 3XeCh BA ODOTAXGHMM nocleinmx [0-I5 aes.

[locKonbKY I'PaHNTOMAH OYDMABRCKOrC KOMAEeRcCE (AaTepalAbHOTD
8HANOra 8HEKCKOID) NMPEEAMADTCHA HAMH B KavyecTBS "MapRUDYDUETD
YPOBHA", CAOAYET OX4ZATH, YTO BYIKAHATH XOAAOMAHCKOH CBHTH K&K
NnpeAMecTBYDWHAe HATPOBHM IDAHRTOMAGM TaKXe JONNHH OTHOCHTECA K
HaTPOBOMY KZ80CYy W MOTYT OHTH COMOCTAB/GHH C DPaHHAMM KMCHHMH
ByAKGHHTAMM bajXaBa, BCTACTBEHHO, C NOODAaBKOH HA peakD pasnmu-
HH® KOAMYECTBEHHH® (O00BOMHHE) COOTHPEEHMA. BANHCTBOHHOB H& C6-
roARA NOATBEDXAGHHO OKA3aHHOMY MH Hamum 3 padore U.W.bakyauha,
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BOB, HO NepeceyeHHNX O0Aee MOBAHAMY KAEMGBHMM rpaHATamd. A BTO
03HAYAeT, NTO KMCHAHe 3(dy3wBH (MOCKONBKY OHE HATPOBHO B K TOMY
X8 - NPeANECTBOHEMKE M KOMArMaTH AHUKCKOTD KOMRASEO8) °  HMKaEK
HeNb3f OOBEAMHATS B OAHY "AWNApuT-rpaHRTHYD" fopMaunp, XX 370
clenaHo B pacore A.®.FonoTEWkoBa ¥4 Ap. (2) ® K8K AD CEX HOP Ok
A0 OOWENpUHATO.

[lponeAypy TAKOr0 O0BOANHOHWA MOXHO OCYHECTBHTH AEEB NpHME-
HETOHNBEHO K KakoHd-T0, BEPOATHO, CPABEETHABHO HeGOABHOH YacTH
KROAMX 2¢¢yawBoB baxzaxa, Goles NOSAHEX, 46M AHMEOKHN KOMNMIeEC
# HaMODXE® KANWOBHX MO XWMHBMY (OM. M€ 48-50 B Tal:. 2). B de-
cese ¢ A.0.MaliGopozokt # B.¢.Mopo3oBol, 3amMmMapmMxoA celivac
0000meHNSM I'00NOr'HY8CKMX M ATOPHANOB N0 DanxXanbcKOMy paMoHy, HME
OhN0 BHCKA38HO MHOHMS, 9YTO K&AMOBHO BYAKAHMTH pACCMATDEBABMOID
THNE BMNONHe BO3MOXHO BHASAMTE B 0C0OYyD TOAWY, NPHYPOUBHEYD K
BODXEM CTpaTHIpajéveckoro paspesa. BnonHe OYeBMAHO, YTOD 39TA 38~
Iaya ABJAETOA BEOBMA SKTYANBHOM.

Paunue ByakaHMTH KOMOOMOABCKOT'O paloHa

K HWM npexze BCOIrO0 OTHOCUTCA XONZOMHHCKas cBmTe Mao-Yaua,
NpopBaHHAA-B YCThe DydY. CEKTAX HATDOBMMM IDAHNTOMZSME  OyPEAR~-
CKOro Kom/mexkca. K COXaZeBMD, HOCMOTDA Ha MHOFOAGTHHE HCCASAO-
BaAMA paffosa, H8TPOXMMMYECKAA XBPAKTODHCTHKA BYAKIHNTOB XOAZO-
MAHCKOR CBUTH ceHyao xpaliHe cxyaEa. OT4YaCTH 3T0 OGYONOBHeHD
TgM, 4YTO B pa3pese CBUTH NABOBEHe TOPU3OHTH Ype3BWyaKHO pelKM, A
npeoGaazapT ByNKSHOT'SHHO-0CAJ04HHe Mopoxd (TydduTs), Mamo npH-
roABH8 ANA MeYPOXMMMYECKOr0 ONpoGoBaHdf. OmpeZeneHEYD DOABL CHI-
pand TaKXe HEAOONOHKA NETPOXHMMYBCKHEX MBTOAOB CO CTODOHM I'eOHO-
r'0B, padoTaBEEX 3AeCh Ha8 OPOTAXOHMM noclueAuMx [0-I5 mesT.

[locKonBKY TPaHNTOMAN OYDHABCKOrO KOMAAeRca (AaTepalbHOTD
8HAAOrZ ABEKCKOTD) NMPEEAMASDTCH HAMH B KavyecTBe "MapKADYDULTO
ypoBHA", CXBAYET OXAZATH, YTO BYIKAHMTH XOAAOMEHCKOH CBHTH KE8K
NpeAMecTBYDEA® HATPOBHM PDAHNTOMESM TAKXP JOAZHH OTHOCHTBECA K
HATPOBOMY KJAA0CY M MOryT OHTH COMOCTAB/GHE C PAHHAMM KMCHEHMA
BYAKAHKTAMY baIXaRa, 9CTACTBEHHO, C NONPaBKOW HE pPeaKD pasiANy-
HHE KOAMYECTBEHHH® (00BBMHHE) COOTHPmOHMA. BANHCTBOHHOP Ha Ccé-
roARA NOATBBPXAGHM® CKA3AHHOMY MH Hamn® B padore D.W.bakymuua,
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TaGuuna 3
CpaBHAHMS CPBAHEX XMMAUSCKUX COCTABOB 5(PHy3MBOB XONZOMEHOKOH
UBMTH W JPyPEX EACHHX MHUI'MATHTOB KoMCOMOXBEGEOTD palonn

- gp. 510, Ti0, Al,0, Fej0; PeO MO kg0 Cad Na0 K0 P05 oMl Cymua
X0 4,56 0,25 13,86 U,38 I,41 0,04 0,41 I,62 2,99 3,04 0,03 0,95 99,54
2 4 73,71 0,15 13,8 0,50 I,40 0,05 0,72 1,38 I,62 5,22 0,0I 0,87 99,48
3 4 70,27 0,28 I4,I4 1,05 3,19 0,09 0,68 I,®2 2,94 4,10 0,07 0,91 99,54
4 1 70,48 0,28 14,82 0,64 2,86 O0,I0 0,90 2,30 2,88 4,17 0,09 0,80 100,27
55 72,79 0,26 13,58 0,26 2,3 0,05 0,70 I,63 2,98 4,65 0,06 0,46 99,76
6 Id 75,53 0,09 12,17 0,5I 1I,44.0,03 0,24 0,93 2,53 4,99 0,05 0,66 99,I7
7 2 70,25 0,29 I4,46 0,58 2,22 0,06 I,24 2,66 3,17 3,90 0,I0 0,77 99,70 °
8 I 72,68 0,35 I13,% 0,29 2,60 0,04# 0,78 I,52 2,I3 4,52 =~ 0,30 98,9
- la 71,35 0,39 13,89 0,46 2,43 0,06 0,99 2,67 2,68 4,34 0,08 0,48 99,8

HofcHeHus E Tadl. 3. I - XoAZOMMHOKEA OBATA: Ty(u EB&PNEBHX NOPJUpOB, UrEAMODHTH;
2=l - aMyTOKaf cBMTE: 2 - Tyl KBapueBHX DOp@MpoB, 3 - 3KOTPYSHBEHO KBApLGBHE OOpPIEpH,
4 - cyOBYAKAHHYOCKUS IPAHET-NOPHUpH; 5-6 - YanOmuokumfi MaccWB: 5 - IDaHMTH, 6 - ANACKHTOBHE
rpaHETH; 7-8 - CHaMHcKuMd KoMmnzexc: 7 - rpaEETH, 8 - AIACKMTOBHO® IPaHATH; 9 - IPaEETH 4HA-
AXaKAHOKOr0 KoMmmiekxca (DapGaHcKM#t apeax). Boa HaHHHe® - W3 oTuerta 0.M.Bakynusa, H.H.XuTHEeRE,
B.A.AcuaroBa ¥ Ap. (1970 r.).



H.H.KnTuBesa, B.fl.Acuasosa M ZAp. (1970r), rae npusefsH CpeZHWH
c0CTaB XOAAOMUHCKEX KHCIHX 3(fysuBom (# I B radx. 3). Cyas mo
TOMY, YTO HpM BOCHMA BHCOKOM YPOBHO KpeMHEHXHONOTHOOTH (74,56%!)
COAGPEAHMA KANMA M HATDHA MPAKTHYSCKH DABHH, MH HMBGM ZOXAD ¢
nopozaM@ ABHO HATPOBOH, HO HUKAK He KaiWeBoH cepun, X  KoTOpOR
OTHOCATCH BOe NMO3ZAHWS MArMaTHTH HOMOOMONBCKOrO palioHa, B TOM
UMCA® CTONL Xe ¥ AaX8 MeHoe KMOIHe (oM. Mk 2-8 B Talm. 3).

3 mpEBSAeHHHX ASHHEX BHT8Ka8T M 0e3ycIOBEAA OmMHOOYHOCTH
. SAKADYOHHMA HABSBAHHHX aBTOPOB O TOM, 4TO MOXLY BYAKAHMTAMA XO0A-
ZoMuHECKOH ¥ aMyToKOH CBUT UMEeTCH, KAK OHH MUUYT, "NOYTH NOAHAA
aHaNOrdA XEMMYOCKHX COCTaBOB". B AaHHOM CIyyae, OYSBEZHO, o
OHAD OpPHAHATO BO BHUMBHMS® TO BOObMA BaxHOS OGCTOATENBCTBO,  UTO
MMOHHD OOOTHOMOHMA WeXoYsH WrpanT HaWGOABHYD DOAE MpH ANOHX CO-
NOCTABIGHMAX M PA3rPAHUYSHHAX MArMATUUGCKHX accoumamuit, ToM Go-
Zee, OCHH ZBNO KACAeTCA MOPOA ¢ DPaBHOH MaW OXMSKOoff  KpeMHeRHC—
AOTHOCTEN.

Kax cheZcTBue yASBMMHMM ANA KDHTHKH OKA3HBANTCH W  Npeic-
TABASHUA reonoros KoMcoMOXBCKOH DKCHOAZMIME O KOMAI'MATHUHOCTH
XONZOMUHCKEX BYAKGHMTOB ¥ 4YaACGHHCKMX TDaHATOB, & SHAYMT - 0
HanOone® PaHHeM MONOXSHWM MNOCASAHMX BO BCOM DALY MAYTOHHYSCKMUX
oOpasosansil pafioRa. DTH npeZcTaBIeHMA, KOTaTH, OOCAe padorT
O.H.Kommana (3) monp80BazANch y reoloros KomooModsoko#f Ixomezw-
OH4 ocoloff MONYAAPHOCTSD M (QUrypEpOBaiAM B GOABWMHCTES OCHMX U
CBOZIEHX pacoT, Kacanmuxcs AaHHOre pailoma. OZHAKO CKONBEKO-HUOYZLD
HEaZ@XEO0H ApryMeHTAIMM HM CO CTOPOHH FEONOI'MYECKMX COOTHOWSHHH,
HM MyTeM M3YYeHHWA M CONOCTABAGHMA BONECTBEEHHX NPASHAKOR MOAY-
YgHO He OHID.

PemeH#e 3aTPOHYTOr'0 3Z6CH BONDOCE, MMEDUEET0 ANMTEABHYY HC-
TODEN ¥ BOe 9ule OCTADMOTrOOH AMCKYCCHOHHHM, YNHDPasTCA B HBOOX0-
AMMOCTE ASTAABHOr® ¥ HONSYCTDOMASHHOrO HBYUSHWA BENSCTBA BYIKE-
HUTOB XOAZOMUHCKOH OBHTH, NpeXZe BOBI'O — XAB M CYOBYAKAHHYE CKUX
nopoA. HeAy MOXeT MOMOYD ONBLUANEHO® NOTPOXHMWUBCKOP  MBYUeHH®
N8peOTIOEOHHOI'0 MaTep#aia, B HePBYD CUOPOAD - Iaiek H OGAOMKOB
B KOHIIOMODaTaX M PaSAHYENX OpPOKUMAX, A0 CHX MOp C 2TUX NosuHuul
HE 0XapaKTepH30BAHHKX..

TpauMToRAH MYyPAABCKOT0 KOMIZIBKCA, KAK yX8 M3AOKeHO  BHUS,
CHABHO ¥ BIONHO OTYGTAMBD MOTAMOPYH3YNTOA FpaddTaMH YaiGuHCKO-
ro Maccusa., EeTh NpHMepH MDODHBAHMA WX XMNAMY KaNMeBHX I'DaHUTOE.
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9TH aKTH IOBOPAT O TOM, 4TO [yPHABCKEH KOMIAGKC IO BPEMEHH 0T-
ABNAST XOAAOMUHCKYD CBUTY 0T KalueBHX rpaEuToB Msao-Yanckod os-
pun. TakuMm oCpasoM, OOmUe I'eoJOrWYsCEAe COOTHOMeHMA B Mso-YaHe
OKa3HBANTCHA TAaKMMU Xe, KAk Ha Bazxazme.

TNiospHMe MArMaTATH KoMcoMOZBOKOrO paiioHa

Cnezypueii mo BpeMeHH CcTpaTMrpadupoBaudol Toamell mocme Xox-
ZOMMHCKO# ABNASTOA &MYTCKan O0BATA, COCTOANAR, mo B.fl.AcMaHOBY,
U3 ZABYX 8HASBUTOBHX MAaUPK, DA3ZeNSHHHX I'OPMBOHTOM KUCHHX KANUe-
BHX 2@fpyswBoB., C HOD OYEHB CXOZSH MO COCTABY M HACOpy MOPOA CH-
IMECKUE WHTpy3WBHHH KoMnaexc (oM. puc, 7-2 # 7-3). Homarsmartuu-
HOCTH MOCASJHETD C aMyTCKOM CcBMTOH Owna yoraHosmeHa eme O.H.Ka-
GaKoBHM, & 38TeM Movyepnusawme AoxasaHa M.I'.Py0 ¥ G.B.MaxesBHM
(I0,IT).

JMORYyOCHOHHHM 7D OMX MOP OCTA8TOA BONPOC 0 BBAMMOOTHOMGHM-

fX MBXAY CHAMHCKHM ¥ YaACMHCKHM KOMOASKCAMM MAO-4AHCKOH CODHH.
ABrop (6), @ Takxe M.I'. Py ® B.B.Makees (I0) OTHOCMEM TPaHUTH K
no3zHuM gasaum cepuu. .H.KommaH, a 3aTeM 4 Apyrue Teolors Kou-
COMONBCKON SKCNeAWLMM, HANPOTHB, CYWTANR YaACOHHCKA® TIpPaHETH G0-
nee paHEMMU. OmMGOYHOOTH BTOrD NOCNEZHEr0 NpPeACTABASHEA OWIA
NoK83aHa BuES. ABTOD CYMTERT BYXHHM HOZYEPKHYTH 3A8CH, 470
THaBHHEe 8DryMeHTH B NOAB3Y CTABAAPTHOM (roMozpoMEeit) moOXeZOBa-
TEABHOCTH HOPMMPOBAHMA MAO-YAaHOKOH COPHHE, NPMBOAMBUNMECR  paHes
(6), 0CTANTCA B CHAe W ABAADTCA BIOAHG COPHOSHHMA. A HMEHHO:
I - rpaEdTH 4al0MHCKOr0 MACCHBA HENOCPEAOTBOHHO OPOPHBANT M Ms-
TaMOPPUByNT KpagBHe UHTPY3UBHHS TENA KBADLEBHX MOHUO-AMOPUTOB H
MOHLO-I'DAEOZIUOPATOB CHIMECKOrD KOMINEKCA; 2 — KANHeBH® IDAHHTH
MOAKHMX TeNl, PBYUMX BO MHOI'EX M8CTAX CHAMHCKHM® MOHUOHHTOHAH, IO
TEABHHM BOUWOCTBEHHHM MDPHBHAKAM, B MODBYD OWOPSAb MO XMMMU3IMY
(cp.puc. 7=3 u 7-4), UZOHTH i YANOMHCKEM rpamEMTaM. STM TIpaHMTH
ZIONXHN PACCMATPHBATHOA KAK BHCTYOH WAM AKTHUBHHO amogusd  3sale-
rapmero Ha rayOdHe KPYNHOIr'O MACCHBA I'paHdToB YaXOMHECKOrO THOA,
B HAA~-MHTpy3uBHO# 30He KOTOPOrD COCPEAOTOYSHO BC8 ONOBAHHOS
opyAeHeHMe coGcTBeHEO MAo-YaHokOro pyasoro yama (65 I).

BepoATHOGTH TOrO, 49TOCH B OZHOM MEGTe M Ha CpaBHNTe IBHO
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OpOXE
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Crpexxoft Ha JoHuw -Ca0 MOKASAHO HANDABIEHEE SBOJOIEH: IOMOIPOM-

HOE, AHTHNPOMHOE WM IepPeMeHHOe.

24

P

Yucno npod; eec.%
K0M0,0,Ca0,,0+Ma, 0

Sabh Yy

v
B

mnylr;p.



i pan

Yucao npab;

. 44
1 1
81 AR T N
N\ "
.\f-\-\:'
4 -
oot 2 -
4
x':.’.??_ 26| | ]
.%? X
81 o e BN, B Tapgik itk 3 .~
§; s > 0 Jranag /'/
8 f ;/ \ f ’.,.
41 z'{ 4 » [
| Tl B |
a 3 T /‘ - T /! >
~50 60 08050 60 70 80 50 60 70 80
BGC.%S(;O;

Pic. 7. CTATHCIMKO-NETPOXHHHUECKHE AHATPANME MATMATHYECKHX

JaHHEN
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M.['.Pyd

acconuanud KoMcoMOABCKOI'O pznona.
HJIBCKHR ROMIJERC

cu,Tacx.I),
, C AONONHEeHHAMM MO Talid,

.

- amyrcxas caura(mo

3 -~ cuaMHCEKMR KoMm~

. MM, NpUHBZNGEBNAMA IHCO AMyTOKOM CBATe, AHWGD OEAMHCKOMY

Jexc,no B.['.I'OHeRpuyky. 4 -~ 4axcudackafR Maccus,mo B,I'.['oHeRuYyKY.
5 -~ maAo-varckRag cepuf,nc J.M0,Ms0xy. 6 - HATDYIKBH 3ABCAHCKOrO
apeaza,no H.B.Oruaxosy.

HOGONBIOM OTPE3KES IeONOIHYSCKGH HOTODHY YepSASBANHOL BO BPEMOEN
HATPOBHO W KaIMPBHe MATMATHTH, HA HBE BSTIAHE, UpesBuuaiino Mazma.
[losToMy MAO-UGHOKYD OBLMD, BBATYD KER N9X08, BMEOT® G OPSANSOT-
BYDEEEE ol ByAKaHWTaMW aMyToRed OBETH, CHSZAYRT B. MATHATHYGCEOR
CXOMP NOMBEATH BHES BYpPHARCEOrD KOMHNeKeA.

pAMH® FeONDIHYACK4S OOOTHONOHHS MOXLYy NyDHESOKUME I'pali-
TOMZIAKE, C OAHOH OTODOEM, M AMyTOKHME BYAKAHNTAME ¥ CHAWHCKAME
TPaBRTOMZAMA, C Apyrol, Noka AOCTOBEPHO He HACANZAAMeH. B momc-
KaxX TAKMX OOOTHOLGHMH OHEM DDOANDMHETH MApEPYTH 0o DP. AMyT B B
HoTOESX p.EypMEzmd, OZHAED BCS MArMATHTH, N0A03DPSBABEUSCS no
BHOMHEM [pDMSHGESM KAK "NypMALOKMS", OKASANHOEL KANMOBHME NODOXA-
KoM~
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aekcy (Tadn. 4). [lOMCKE TAaKWX COOTHONeENH, Tax Xe KaK ¥ paspa -
GOTKY NOAeBHX ZMATHOCTHYSCKEX NMDESHAKOB NYPHARCEOTO KOMNASKCE,
0Y8BHIHO, CASGAYST IPOXOAKETE.

lloazEue MarmaTuTH Bazxana

B sToif rpynne HaMOOEe? DaoNpPOCTPaHSHH M AyWNS BCEI'D uUsy-
YoHH KDyHHHS MAGCHBH KAENOBHX IrDaHNTOB ¥ HelHOrpaEMToB: BepxEe-
ypuuiicku#, fipanexuii, Comrevasexuil, a Taxxe pAA GoXes MeAKENX ToX
aHAJOUHYHHX PPeHETOB ¥ rpaHEY-nopdupeB. 3T0 - NONHNE aHaAoTH
YaECMHOROTO KOMEASKCA MAo-UaBECKOM CepMH, npuueM, JHArO0AapA He-
KOTODHM ADKEM ZMArHSCTHUSCKAM NPHBEAKAM T'DAHHTOB (BalmpHMep,
OuUsHS BHCOROH OCHOBHOCTH NNArMOKIASA), ST0T BHBOX HH y Koro Hs
BHOHBAGT COMHOHHH. [IpeZMecTBYDMEX rpasRTa¥ 00Zee OCHOBHHX NOPOX
CHAMHOKOTO THNA Ha BaZmaze AMO0 HeT, ACO Mazo., Bo BosKoM cIiy-
qas, 0C000 OHE ZO OCMX MOP He BHASNANTCHA,. BRNOZHe BSPOATHO, YTO
BX H B Z8licTBMTOEBHOOTH HET HJN MAN0, NOCKOABKY B 3amafHOM HAMN-
paBleHEM, N0 MEpe ODHCANXSHWA K XWEraHO-DByPeHHCKOMY CpeAdHHOMY
MaccHsy, noxmufl (AnuEuufl) BapEaBET MAc-vaHOKSH CepHE 3aKOHOMSDHO
CMOHAGTCH CYWSCTBAHHO I'PAHMTHHM (KODPOTKHM) o8 BapEaETOoM (6).
loaToMy ¥ B ByZxasMuYecKofl JalMm 37605 CHGAYET OXHASTH pA3BHTHR
TASBEHM OODaS0M KAaXZNGBHX AMNADETOB, & He O0Nee OCHOBHHX HODOA.

BnySKHE aHamoroM NOAHOID BapHaHTA MA0-YAHCKOH 0epHM Ha
Dazxaxe ABNASTCHA, CYAA N0 xaHEHM A.0.Ma#Copozn, caMapmaxwTeHmd
BYARAHO-NAY TOHHYGCKER KoMmAexc (pHc. 6-9). Eme OZHEM  SHAIOTOM
MAO-YAHCKON COpHN, HO B HESABSDHEHHOM BapHaHTa, CAYEAT yaKas
A NpPOTAXAHHEAA X8pNMHCEAA HOXDCA BYyIKEHO-HAYTOEEYACKHX 06pasoBa-
nsil e pre Dazmamsexers paflesma., Cocras mepox kpakimefi BocTouHOH
9a0TH 9T0H HoAOOM NpPeACTABAGE Ha pPEe. 7-6. 0Ca apeazs (Canapua—
EETOEME ¥ YapauHoxmd) npMypeveHM K OXpasuaM Dagzaxmcxoro palioms
E Ho OpOTMBOPeYAY OTMPYOHEOH BHme BSEOHOMeDHOCTM  IATEpPaIBHOID
HBMOHOHMA PaCCMATPMBABMHX MAIMATHTOR.

Takuu o0pasoM, B BapAEaZboKOM paloEe, XOTH H D0  OTAP ABHHM
(parseETaM, HO AOCTATOUHO ONDSAGZSHES PacNe3HaDTEs AEANOTH MAO-
UANOKGH ByHNXSHe-AEYTOHEVGOESH SCCOOMAENM MAN OTAGABHMX 88 Uac-
T8, opuveM ApRypoueEM OHE, OyAA HO AesauM B.H.Orsauopa (9) #
A.9.Hali0opoAH, E cAMHM BODXHMN YACTHAM CTPaTHrpadHuecKoro paape-
sa.
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Tadzsus &
AuMEUSCEHe COCTERH H{dyausos aMyroxoff o3t M CINSXET K HEN NOpOX

= 5;, 510, 710, A1,09; Fe0; Feo MxD N0 Cav Neg0 X0 P, UIE. Cnus
3--I36 54,93 0,87 I8,6I 2,I3 5,38 0,I7 3,13 A,70 1,72 4,21 0,I3 3,2 95,70

2 I2s-1 58,10 0,87 16,31 I,2I 6,79 0,I7 3,49 7,80 I[,66 0,85 0,I5 2,2 100,37
3 Iba 62,38 0,48 17,70 I,85 4,5 0,08 2,I0 4,21 2,66 2,21 0,10 IL,87 10I,I6
& 12z 65,70 0,63 15,22 3,22 I,7% 0,08 2,68 5,8 2,46 3,08 0,07 2,84 100,08
5 I3a 65;9% 0,64 14,67 1,38 4,22 0,12 2,40 3,II 2,26 2,63 0,13 2,76 100,24
6 I28-2 67,44 0,43 14,25 I.,46 2,50 0,17 I,JB 2,78 2,26 5,47 0,10 2,I9 100,38
2 ILa 67,60 0,43 I5,5% 0,80 3,41 0,09 0, 3,06 3,12 3,57 0,I0 I,59 [00,II
8 123 71,62 0,27 Is21 0,95 1,86 0,05 0,57 I,45 3,00 %% 0,02 I,3 100,I8
9 I3s 71,70 0,39 15,82 0,80 0,66 0,02 0,58 3,04 2,24 3,Id¢ 0,07 I,53 99,99

I0 ®e 587 0,78 I5,79 0,91 7,07 0,16 3,88 6,80 2,22 2,00 0,16 I,3I 99,79

II R»o 60,06 0,72 16,61 0,69 5,31 0,IT 3,37 5,I% 2,66 2,52 0,II 2,40 99,70

2° Ba 60,10 0,70 16,10 I,I0 4,88 0,I0 3,07 5,21 2,8 3,I6 0,II 2,80 99,73

I3 3%a 60,70 0,69 16,05 IL,07 4,66 0,14+ 3,28 3,97 3,I1 3,68 0,IC 2,82 99,87
Is 33~I 61,05 0,82 16,I0 I,I8 4,05 O,I% 2,55 4,45 2,66 3,16 0,23 3,87 100,30
I5 336-1 61,38 0,76 16,87 2,03 3,9 O,I% 2,7% 6,001 2,%% I,00 O,I% 2,97 100,44
I6 3La 6,55 0,7 15,87 1,01 3,9 0,08 2,71 3,85 3,77 2,63 0,22 2,I% 99,55

7
I8 ®d 65,86 0,5 15,20 0,98 3,28 0,09 I,90 3,95 2,66 3,47 0,I3 I,70 99,76
I9 268 66,20 0,55 15,64 0,92 2,AI 0,05 I,7% 3,23 4 3,3 0,I5 I,2 93,52
20 338 67,08 052 I5,25 0,80 2,53 0,06 I,63 3,13 3,33 3,26 0,14 1,93 99,&
21 33r-2 71,67 0,3 12,93 0,91 I,44 0,05 0,98 2,42 I,69 6,00 O,II [,09 99,69

HoRgSSRNE ¥ TACX, & e 2-9 - ¥E MADEDYTA IO OpeBoxy dopry p. Amyr B0 Xopore Coumewsos -
Jymeoe or yors® Ao aosu TpommoS. I - EOSHOENT XNOPEY-INoDlapETa Es aszgsdTa Bépxasd maw=m
(o, ¥5). 2 — E3apussEl XEOPNT-GOPGAPHT, ASRES 3 AEAPSNTAX. 3 - GHASEETO-XAINY, KX.MeXmexuf.
% - ZuopaT-nopdupur XaixossEd. 5 - aEgessy, copepmamsil xoeHONMTH DopfEpsrToR (R I) W EBapUeREX

péspam. 6 - Tall rpasozsopET-NcpfEp E3 EOETEXTA O NOpMDETOM B 2. 7 - DECTOyEEE-
mull xeapnessll mopfup (Aamsr-nopds) Oxss aomu Tpoueof. £ - ajesuToBul ¥BapueBull mopdep NS
RKOBTEETE ¢ AMOpET-NOpdmpuroNM & 2. O - EBapnesull mOpjup "MApEEpyDmero ropEsoETa”.
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fupme, Xaewxa ® ag o= puesull zm pacoensE Falxoll xaBodpexwAn JeEb-
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SaxnvyeHEHS

WoxoAs %3 WBAOESHHEX BHUEe (PAKTHYECKMX JIaHHHX, C YYOTOM HO-
K0TOpHx AomymennM ¥ oOmmx coodpaxenmfi, npeamsraeTcd — CABAYVNAR
o0mas (orpyCAeHHas) CXeMA KODPeNSN@H MarMaruveckux oOpasoBanui
Bagxanncxoro ® KoMcowonkokero pafiodos (Tadi. 5)'. Bra oxeoMa, HaM
Fy¥MasTOR, HAXOZMTCA B Z00TATOYHO XODOMEX COIrAACHH GO0 BosH oyM-
Mol HSBEETHHX 58 0OTeZHA (AKTEUOOHEMX ZSHHHX, HO IMEABEHM 00pasoM
NpeZHaSHAUGHA CTMMYRADPSBATH NOCIBZYLUHEe HCONeJOBAHEA B BTOM
HaNnpapusHEH.

97a o0maA cx6Ma B ZanhHelimoM wo®eT OHTH SHAUETENGRD A6TE-
IESMPOBAHE, MOCKOABKY HOUEM KARNOS BHAGNGHEOS NOApPASApASHES 00—
najizeT CEoell BEYTpSHHEH DHTMUUEOOTHN, HPHYSH 6CTH OCHOBAHMA
OXEAETE, 4YTO0 B KARAOM MATMATHUSCHOM 8peAXNe DTA DPUTMHVHOOTH, Kak
W BOS DOOAGZOBATENBEOOTE MADTKATHUGOKHX ooCuTHH, OyZeT paanuuuol.
Benee noAEGE BOOCTSROBAGHMS BOeH MArMaTHYSCEON HOTODHE ogoux
pafios0B, BEONHS OYGBHAHD, OCTABTOA HOAOM CyAymeIs.

Tacnung 5
fNpenmunKanbHaf CXeMa KOPPeNAlME MATKATHTOB
H OpyZoHeRMA DafXaiboKoro ¥ KoMOOMONBOKOI'O

pPyARHX paftoH0B

%ﬁfﬂ Bazzamscrall pailos Komcomoxsckutl pafion
HaTpoBHS 2HZASBETH W JALMTE =
HaTposue ZunapTs XOAZOMHHCKAA OBYTA
35 ABMECREH KOMIZOKO IypuapoKuil KOMITSKC
BO3MORHO ODYASHEHKE EoTh NpHaHaKE OpyZAeHe-
Au, Mo HEA Au, Me
HonuesHe mAmapuTH KaaueBHe 8HABBMTH, 7a-
LUTH, NENAPHTH aMyT-
1:2 CKO# CBMTH

; ) i (GYHECTBOHED
TPARMTENE BGaDHEHT MAO- PHAE
yancKofl cepui) pEK)
[lpeHMymaOTBe HED KECCHTE- KaccaTepl T~CHIMKAE THO~
paT-KBAPLUEBO? ODyAGHOHHE -CyInjrAESe OpyZeHOHHS




T'aapHefimne BHBOZH B8 KOppeASnuMOHHON OXPMH CBOAATON K CHe-
AyDueMy. B Xaue0TBOHHOM OTHOMOHHM, T.8, N0 HaJODy B MO0C/8ZDBA~
. TPABHOOTH MArMBTHYAOEMX KOMIZNSKCOB, 002 OpPaBHABAGMHX paiioHa
fmmamou BO MHOTOM CXOXHHMN, TAK 9YT0 KODPARALMA WX ADyT ¢
pyTOM B ZaHEOM BADMAHT® OCYWSOTBAAATOR A0BOABHO NpocTo. Pasim-
* gHA, B KOHOWHOM CY8Ts, DKASHBANTOR IEABEHM 00pasOM KOXHUSOTBOH-
HEMH, HO K&K pas OHH BamOozes GpoCENTCA B riasa, cosiaBasd OOEYD
EapTHHy pe3Es pasaMuEcH Maruavuueowoll mowopum oGoxx  paftoHoB.
Tag, Ha Bag=eie 0YeEs HOARD H EADOEO NDORBNGEH DAHENe HATDOBHG
JORGHMTH ¥ NMPETOM NMpAHMYNSOTBOHHO KEGHNS. HMeEHO HoQNe LM
. COOTABIANT OCHOBY TOM 8cOONEANNN, KOTOPYD B NETEPAType NpPHEATO
PASHBATH C4AXANBOKHM BYNKAKAYOOKEM KOMIIOECOM. :
B KoscoMomnoxoM pailoHe, HanpoTHB, HaudoHee MEDPOKO DASBETH
. o(fysuBH HOBHMEEHOH OOHOBHOOTH (aMy¥CKAd OBHIA), TOPAA KAK ERC-
. OHe BYHKAHMTH DS8SKO NOZUMHSEH, & B XONZOMWHOKOE oBET® OHM  BO-
 pOme npexcTAPEeHH rEABHHM 06PASOM JAANeHHHME 0T BYIKAHEYOGKEX
OPHTPOB NEPeOTAORSEHHMA QanaRu¥. CooTBaTOTHeEHO, B KoMooMons-
OKOM pyZAHOM palDEs NpeAcTaBleH NOZEMH Bapwas? xanzesol MAo-usH-
- oeofl cepHr, E HePTOMy I'NABEHME THNSME DNOBAHHEOTD CDPYAPHOHME,KaK
BBECTHO, 3A60h SBAADTCA KACOHTOPHT-TyDMSEWEOBHE § RACOHTIPHT-
-OyasdumEuil. Ha Bagsene, rZes NpoRBIeH TONBEO “EOpoTREE"  (rpa-
. HWTHHE) BApHEET MA0-YaHOKO# O6DMH, ¥ ODYyARHOHHE COOTEETOTBOHHO
. MpPeACTABNGHO NPSHMYWSSTBeHHD KE8OCHTePHT-KBAapUsBOR Gopmanusil.
BZecH CABAYET OKEBATH, YTO MNOCKOABKY OAOBAHHOS OpyAeHOHN?
lpno:pancnu_ann E N0 BPOMSHE THOHD OBAS3AHO C KANEWSBHME KMONHMY
. OBPOZAMM, T0 BHABIENNG B3AKOHOMADHSDTEH DASMBNOHMA STHX NOQUSH-
. HEX JeAXHO OHTH PEABHeH HEABY re0AOr0B-NDECKOBEEOE, padopTanmEx
: B npeAsiax BazEaABCKOro pyAsoro pailess. lloszouy Guuzafimefi Ha
. Oyaymee sajaveli ABARSTCA 0oNe9 JOTAKLHOE DACUABHEHNS KHOMHX 5§~
| {ysmBoB, BHAGNSHH® CpeZM HEX OaMHX MONOJAMX E8INGBHX BYEEAEATOE,
" 8 Taxxe CONyTOTBYDMMX KMCIHX M, BOSMOEHS, 00X88 OCHOBHHI DECTPY-
. 3EBEHX, 7affROBHX ¥ MHTDYSHBHHX NOPOX KaX4eBofl oopEE o TeM, WFO-
Ob HaMeTHTH HAMOOAGS CHATONDHATHES AN HOKAIWSAIME  ONOBHFEGIDO
OpyAGHOHEA ApeanH (TeKTOHO-MAIMATHYSOKHEE CTPYKTypH), B B  000-
. OBHHOOTH TAKMe, KOTODHS BAXOAATOS Ha HAEGONOS GESTSHpEATEOM KAL
. OpyIeHOHER EaZ-METpyauBEel oTaZmE PPOSNeHEHOre opesa. MEANERa-
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BHX I'PGHETOR H LHeHKOrDaBNTOB, 00008HHD - ¢ NPOABAGHMAME  NpH-
KOHTEKTOBOr0 RSNHGBOT0 MPTACOMATO38 M I'DAaHMTHBAIMH, NDHOYIMMY
anEKaNbHHM YACTAM HOBOKPHTHX IPAHHTHHX TeX M #X anodusam. HeolG-
XOAMMD TOKES yUATHBATH BOSMOXHOOTH NDUBASUBHEA I'e0HUBUIECKMX
JA8HHHX AAS DACHO3HABAHMA HOBOKDHTHX BPOSHS} IDSHHTHHX MACCHBOB,
R8K 9TO MOKasaEo B padorax J.H.lEmEeBoxOro.

Caeayouuil BaxEulli BHBOZ RKACA6TCA HATPOBHX .IPABEMTOMZOB  My-
PHELGKOTD M BEEKOKSI® KOMNIeKCOB. OHM ARARDTCA THNMYEHME NpeZo-
TABHTOXEMY IPYIAH S0MOTOHOCHHX IpPaHHTONAEHX (opmauuit (7), npE-
HajHeXAT SONOTOHOOHON NposEHnEM JaneHero BocToKa M BOBCS HB
cayuafigo, He HAW BArAAA, CONDOBOXAAKTCA B OTHOHBHHX MeOTEX fB-
CTBEHHHME NDUIBAKAMA SONOTOHOCHOCTH, OOKA oWe NPAKTHYECKN He
oGoneZoBarExNY . [IpeficTaBNA8TCA BOOBMA BEDOATHHM, YTO Opd NPOBE-
ASHEM COSNMAXN3MPOBEHHHX HOKOKOBHMX pacdor k8K B KoMOOMO ZROKOM,
7Kk @ BajxamsoroM pafioBax OyzeT oGHADYZ6HD CAMOCTOATeNBHOE 30—
H0TDe HIM, BOSMOXHO, 30H0TO-MOAMGAGHOBOE ODyAeHBEHe, GoAse
ZpeBHEs, N0 CPaBHOHED ¢ ONOBAHHKM, W NPUYPOUPHHO® K MarMATHYEO-
KEM 8000LMANEAM HATPOBOIO Kiacca. [0CTAHOBKA TAKEX CHANBANUBH-
POBEHEHX MOHOKOE HeM RNPeACTABIASTCA 3ajaveil yXe BNOAHE HABDEB-
meif,

Tagus 00pa3oM, M8 OXOMH EODDOAAHEN MATMATHYOCKHX KOMIASK-
ooB Bapmaxsoxoro ¥ KoMCOMOZBCKOTO DyAHHX palioHOB, HOCMOTPA  HA
88 A0BOABHO O0WMH ¥ BO MHOIOM NpeABApHTelbHWE XapaxTep, yxe
cefiuac BHTOKA®T PAA BHBOJOB, EMPDWAX HONOCDOACTBOHHO®  MPAKTH-
YSCKO® SHAYGHHS M KACANWAXOA HANDABAGHWSA MOMCKOB HOBHX  MBOTO-
pokfeHNY omoBa M 30XOTA.

[o TeM uAH MEHM BOOPOCAM, SATPOHYTHM B 0TaThe, 4BTOP MMeX
NoXe3HNS AWoKyoows ¢ I0.H,BaxyauuuM, H.B.Oreasosum, A.®.MajGopo-
Zoft, B,®.Mopososoit, B.I'.I'oseBuykes, 0.C.MaxenwoBuM, B.f.AcmaBo-
BHM E OONH3YETOA CAyYa6M BHPABHTH MM CBOD NPUIHATENHHOCTSH.

Jlureparypa
I. BECKHH C.M., IAUHEBCKM{ B.H. CBR2s KaccumepPHT-CyIbHua-
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b.0. Hanéror

: IETPOXHMIAS :
PAHHEMAIEOS0MCKMX EASKT-TPAHRTOMMHHX ACCOLMAIMH
KYSHRIKOTO ANATAY B CBASH C PYZOHOCHOCTBHD

PynoHOOHHe TPAHETONAH KysHemgoro Axany'(oxola pasMomeHHS
nayrorss B (I4) ONHCBHH 5 00CTABS DAHHBNANGO030HOKEX YEOHB-TYHM-
OKOrd, MApTEHTNEOKOr0, TErePTHEOKOTD, TOABGSCOKOrD  KOMDASKEOB
(1,8,13,20), 2 TaKE® YOHOBH® OpPBAHENANSOSOMOCEMX EAaDANIE8HOBCKOTD
H copororo EemnuexcoB (I5,23). B KoHTYpax OyueoTBEHH® TIpaEETO-
HEHMY NEYTOBEOB HABBAHEHX KOMANAXCSE HEM B EX 9K 3PEOHTAETOBHX
BOH8X, POEe BEe NpooTpaEoTEeHHOll OBSEN pacHONArapTeA ONMsSEEe OO
B03pacTy psEEenazeosolcKMe, PASEOPO COOTABA OASHMTOBHE MACOMBH,
HONETABENE Bo3ZslcTBMS rpaEMTOH/0B. OHN YR0THYNO ONHOAEH B 000~ -
458 GoARESDPOUOHOKOFD, O8pHUKYIROKOTe, EOrTAXOKOI0, CHOHNT-TA0-
Opesoro ¥ Zpyrax Koxnzexcos (4,6,9,18,19,22). Hame BA 0CHOBAHEM
ARPHPaTYPHEY H 0060THOHEHX JAHHHX DAacOMOTDEHH OCOG@HHOCTE  Xi-
MHBMA § ODYZSHOHAS BPHX CHOREREY acoomuanuft. lomesue HaCANABHEA
HApOBEEEN 8BTODOM HA lieHTDANBHMHOROM, DeA0TOBOHKOM, JHyZeTcEoM,
Eozyxoscumom B JiCaToKOM OAyTOHAX, BO BpeMJ KOTODHX OHAM N8TPO-
XEMEUAO0KN OOpOCOBAHH ESKOTODHe HB HEX, 8 TAKES NOAYUSHH ZaHHHS,
JEa3HBADEME HA I'oMeZPONHYD CXeMy (OPMEDOBEEMA O OTYSTAHBO HHT-
DYSHBEWME COOTHONOHESMA O83ATOBHX W IPaENTONZBEX (a8 B $ex0TOR-
OxoM nAYTORe (D.p. B.Homyx, Maawsups Hoxyx), HHTDySHBEHE COOTHO-
HEHEA MeXZY ANODETAMN M BMONANEEMM IPAYBAERO-CHAHUSBHME 0THORG-
miguE » lisurpansssncreM nayress (p. Tara-Koxyx). YxasaEHHe ac-
oppuanME KysHemxore AZa®ay paccMaTpEBamwTe® KoK 0ZMHNe  CasHT-
TpaMNTORAENS OGPHN NPORAe BOSTE NETOMY, uTO HMeEHO TAxod NoxxoX
pRESHBARTES HoNGeNes DANMONOEBHHM NPE AHAXNSS cBABel MarMaTHSMa
# opyZsEeHRs (II). Kpore zere, NpRHEMAGTGH Be BHNMONNS TOT
faEy, 9Te De® WIGHM BPEX ONONHMX aceonNanull TeoHD CONPAROHEH B
HPOCTPSHOTBS H Mo SpeMEN (ODMEPeBAEAEf, @& PEABEHe TapT™H 000TARE
dagE¥eR HAGNOAYNTes rDARUTOUHaMEN (oM. CPATHD HAOTORNSIe OGODHE-
#e)., ARSENS BSHSOTBOHHErD 000T8Ba BEYTDH oepuli KpesOXBNOH ne-
nopoAEsM Fpynnax (Cessvosofi, xmemell) sTXeEsHMX apeaXen, Kazmuil
HS EOTODMX BREDWAST, KSR RpPaBNES, HOOMOELEO MEOONBESB. HaMeHoHNA
XEMESMA PHYTDE DODOANMX TPyl (ERONPOBAINCE IO MOTPOXHUMEYSOKMM

3



noKasaTeNAM THEOOB Mopoj. PasGuBEAa NODOAHOW IpPyNNH BEA TENH MOpoX
NpousBOAMNACH MO PEBHOKAACOHOH MKale MemamOKpaToBocTH (3,17).
[lo cpeZENM N6TPOXMMHUSOKUM NOKasaTelAfAM OTCTPaWBANNCH BapHalUWOH-
HHO Auarpaummu (pHo. I1,2).

B paGoTe HONMOAHSOBAHH QHANMBH C CyMMaMi He MeHes 99 M Hs
goxee IOI%, ¢ MOTepAMU NDH NMPOKAANBAHMH JAA IPASHHTOHZOB He 60—
nee 2%. AHaImsH MOPOA, B HASBAHWAX KOTODHX BOTPeYaNHCH ONpeZe-
N8HAA METACOMATHUYSCKME, TUOpHAHHYE ¥ T.O0. BHODSKOBHBAZKCE. [Ipeg-
BapATeABHe TAM, I'Ze GHEAa BO3MOXHOCTH (baTeHS8BCKAaA accoUMaLMA),
0TOTpANBANMEE OXOMH N8 TPOXMMHYSOKOr0 ONPOOOBAHMA IO KaxzoMy
MACCHBY, NOKAB3BHME, 4YT0 B OOWEM CIyuae apeals C0Xee MIM. MBHES
paBHOM®DHO OHPOCOBAEN N0 BOSH NAOMAZM UAM OO paspesy. B  caado
ORPOCOBAHHHX apeaiax NPOBOZMNCA AONONHHTEABHHE 0TCOp METDOXHMH-
9sCKMX npo6. Tak, zaA QeA0TOBGKOT'O apeans MpPOSHaRMBMpOBAHE 21
npo6a 6asMToB ¥ I4 npol rpaHdTOMA0B, XA AyxeTeKoro apeaxa Mo
p. AyzsT paBHOMSpHO 0TOODAHO 9 npo6. B ciydyae ABHOrD mepeOIpo-
OoBaHusA (OCHYHO Ha yY&CTEAX MEOTODOXAeHuM) W8 xaxzolf pasHOBUA-
HOCTH Hepoj HCHPALS0BAASa05 TOABKO OZHA NPo0a B UBAAX NMpeAOTBpa-
meHHA CMeUEeHHA BHOOPOK B eTPPOHy HepeonpoOepasHHX pasHooTeit. Ilo
9TOH Xe MpHUMHS MAZOMOWHHe AalixoBHe 00pa30BaHMA WCKINYGHH HB
pacoMoTpeHEA. [[pAKTHYSCKHM B IDAHATOMAHHe MOPOAHNE® TPYNMH BOMAH
MOpoZH BOBX TPAHHTOMZHEX Tl ¢ b* 0T 0 0 12,5 u SiD2 0T 63 A0
75%, u4T0, COrIAGHO NOTPOXWMAYSCKHM mxazaM (3,I2,I7), oTBeYas?T
TpaHOZMOpHTAM (rpaEoCHSHMTAM) - rpadHTaM. XapakTepHcTHKa Q
(I0) B aTHX MopoZax He OMycKaeTcA HAXe I5 (3a HOMHOTHMA HOKID-
yeHHAMY) . [IOPOAH O WHHMM MOKA3BTBXAMA DA30GPAHH B COCTABS (asE-
7080 rpymnd. CHeEHTH, 8CCONMMDYDHH® C I'DAHHTOMAAMA B HOKOTODHX
apeanax, 3ZeCh HO paceMaTPHBADTOSA.

B radnune I npuBeASEH HETDOXHMAUSCKM® GTATHUCTHKM IDaHETO-
0B, 8 B TadmMne 2 - 0a3dT0B (asHT-rPDABMTOMAHHX -cepuii BocrTou-
HOTO okNoHAa KysHemgoro Azmaray (BaTeH&Bckoe NOAHATHA). YX8 OZHO-
ro asaiXsa 3TYX TAGHAN A0OOTATOUHO, UTOOH yO8AMTHEOR B BAUHOOGDAE-
BHM, B [6AOM, XMMHBMA KaK I'DaHATOA/I0B, TAK i 0A3HMTOB pA3MUYHHX
apeanoB sTol cepEx. TeM Ho MeHe® HEKOTODHe DasiuuNf, OCOGEHHO B
rpagdToBo? yagTH, KAK GYyZ9T NOKA3AHO HUES, WUMEDT NDMHUMIKAABHOS
8HAUSEHS. [IpoBAZGHEG® CTATHOTHYOOKES CpaBHeHMe (t - Kparepull
npe 99%-HOM ZOBEpPHTONHHOM yPOBHS) MODOAHHX rpymm, & TAKXS pac-



Tadauna 1
NeTpox#MAYeCLAS CTATHOTHEM rpaEutToRAos Boorousoro oxnoRa KysEemxoro Azaray

NeTpoxuu. I 2 3 4 5

A S - 5 5 T B 3 s 5
510, 69,73 3,43 68,41 3,07 68,23 3,63 69,58 3,88 70,97 3,60
Ti0, 0,36 0,23 0,40 0,18 0,42 0,21 0,33 0,21 0,30 0,18

41,04 15,49 1,22 15,62 I,I6 15,47 1,28 15,25 1,35 15,07 1,59
Po 04 1,48 0,8 I,I8 0,63 1,56 0,65 1,61 1,00 1,16 0,80

Fo0 1,61 0,83 2,08 0,73 1,86 0,98 1,47 0,78 I,52 0,49
MnO 0,05 0,03 0,06 0,03 0,07 0,09 0,07 0,16 0,04 0,02
g0 0,67 0,44 0,99 0,59 I,12 0,66 0,80 0,72 0,48 0,38

Ca0 1,7% 0,89 2.59 o 05881 2 57 = L5 BB LB oS 0,72
Na 0 4,57 0,67 447 0,68 3,80 0,73 4,81 0,84 A,I8 0,55

E,0 3,47 0,67 523 0,8 39 0,98 3,60 0,73 4,03 0,67
P05 0,12 0,09 0,03 0,08 0,05 0,19 0,00 0,0 0,10 0,12

o.0.1. 0,37 0,43 0,69 0,42 0,57 0,68 0,56 0,49 0,62 0,42
R 1,6 10 emea S ¢ T R RS L R e e o
e 2,0 1,0 T et 2 T Pl i fo Sk 0,8
»* 80 4.8 CHERECE, i e T oRE S i 3,3 I
£ SULH - THE . 560 T HBE D30 Bkt 14,3 514 20,3
n* 19,2 9,5 283 U102 Re 230023 L 12N ThN 8,6
PP AR T M T e R AR T S e s 25,3
a 66,8 6,6 67,7 7.9 59,6 B,5 646 8,0 6I,I 6,3
¢ 22,2 10,8 199 o T 203 L 25, 3 N 20,8 14,8
t 0,4 0,3 0,4 0,2 (VS I VS e 0,2
q

+24,0 743 +22,8 5,7 +23,3 6,7 +24,0 744  426,5 8,3

Opsysyagss. X - cpozHee SpEQMOTHYACKOe; S - CTAHAAPTHOS OTKHOHGEHN®; 8,0 H T.M. = WHOEO-
BHO XapakTepucTuxH A.H.SaBepHnkoro. b’ - MOOpaBESBHAA XapaxTepworTuka p (no JX.C.HreEmdepry,
I96%). I - 5 - apeany (B cxo0max uMcno 8Eands0s): I - Capamuuckuit (n = 48); 2 - TurepTm-
cxuft ( o = I25); 3 - Tyamoxaf (n = 47); & - YHCaroxult ( o = 92); 5 - CaxoupoEuff (n = 3I).
Homons30B8RH XHMMYEOKHe BHANMSH, ONYCNMKOBAHHNA B cdopEuxe B.J.Xomwuena (24), & Texxs Heo-
nyoxuxoBanEwe KasEwe A.Q.KopodelEmxosa m B.C.Mypsuna.



TaGauma 2

[eTpoXAMHUOCKNE CTATHOTHEN Caskyom BoorToumoro ckXoma Kysmemgoro Axaray

-
Herpoxan. I 2 3 + 5
NOK83aTONN
s T s I ] I 8 b4 s
810, 56,48 3,72 54,66 4,59 52,27 5,72 53,45 3,80 49,04 4,95
™o, 0,9 0,2 0,98 0,38 0,% 0,55 I,06 0,3 1,32 0,63
AL0; 17,99 1,0 16,58 1,63 16,37 3,29 17,36 1,43 17,92 %15
1'0203 3,06 I,26 2,90 1,05 3,34  I,5 3,85 I,I7 4,17 I,91
Fel A35 T.22 5,46 1,7 5,25. 3,08 4,40 TI,I2 5,51 1,57
MnO 0,09 0,09 0,I2 0,19 0,12 0,07 0,II 0,07 0,13 0,04
MQ0 SN NI K52 TR 600 RS0 397 I A2 . 5,AB 2,58
Ca0 5,34 1,66 6,% 2433 9,92 &7 7.3, 2,25 9,30 2,72
Na,0 4,87 0,45 3,69 0,83 3,03 I,52 4,19 0,88 3,55 I,0%
K,0 2,67 1,16 I,97 0,9 I,63 1,07 2,3 0,87 1,63 0,89
Pa°5 0,29 0,19 0,29 0,24 0,18 0,21 0,45 0,26 0,38 0,38
Heflolls 0,63 1,00 I,49 0,93 . 1,01 0,80 I,I8 09T 1,35 - 0.9
a 14,9 1,6 II,2 2,8 9,2 by2 12,9 2,6 10,5 355
° 4,7 I:h 5,7 1,7 645 249 545 I,5 7.2 2y
b' 13,7 4,3 18,7 5,8 23,6 9,5 18,3 15,2 23,3 7,6
£ 52,0 . 10:9 MN,0 D2 = BNR INE. AT ST AL 9,4
m 2,8 8,2 40,6 7.0 ~ 80,7 B30 ‘F2- . 5.5 0 M. 7,0
o’(-a®) 9,7  I5,I I4,5 BT 521,005 15,0718 Y 9.6 I8 6,2
£Y 74,1 8,0 75,1 9,3 73,6 13,9 73,6 7.7 779 7.6
¢ 2053 Bi7 1IN 5,7 oINS 09 INT. - 6.5 16,3 6,0
t y o Jiges 1Y RO 0,6 I+ 0,9 145 o= 6 24l 8 5
Q «Is8 T4 404 76 =36 A4 48 NI I0N €5

[pEmegagme. I - Capaxusoxmid apean ( n = 13); 2 - Tureprumcxafl apeen ( o = I50); 3 - TyMu-
cuufl 8pe M (D = 44); & - YUoaroxult apeax ( o = 77); 5 - Cagcupcxufl apeaa ( n = 37); Homoasso-

BaEM 70 X¢ NOTPOXUMAYOCKHS MATODHANH, ¥3 TOX X0 MOTOUHMKOB, WI0 B Ta0i. I.



CMOTDSHE® BapHAIMOHEHX ZHarpaMu (pac. 1) BHaBUNO cueAypmes.Pas-
naunil MexZY oapalAMHOKMMA ¥ yHOaTOKMMH IPAHMTOHAAMN NpPH CpaBHO-
HUN NOPOZAHHX TPymn He sajuKcMpOBaHo. B GasmToBON rpymne JYilGar-
CKOro apeans, B 0TaMY@e 0T CapalWHOKOTD, KDOM® AMODHT-MOHIOEH -
TOB NPHCYTCTBYDT M Tac0po, 4eM 4 OGHACHADTOA NOBHEOHHHE COZBp-
xanna Mq0, Cal, MoHEEXeHHH® 3HEYGHHMA 8102. noxasarens "a"
(radn. 2)- B Gasurax Y#GarTckoro apeana. Ha Bapuanuoseofi  zmar-
paume (puc. I) B mellxerpamurax YiGarokoro apeaza OGHapyXUBAETGCH
NOBHEGHHO® COXepEAHHAe KaudsA (NAHHA K0 (3)* spauntemsE0 Bume
muaus K,0 (5). CooTHomeHH® weZ0usli KAAWEBOHATDHEBOS B XeHKorpa-
HMTex Yidarckoro apeaza (uMHME Na,0 # K,0 cOmaxeHns ¥ nopecexa-
pTCA), B OTANuMe 0T CapaaMHOKHMX NeHKOrpaHMTOS,I'ZA6 OHO EATDHOBOS
(nurma Na,0 (5) 3HAWHTOABHO BHNO NMHEM K50 (5). Capanueckme rpa-
HATOMAH, N0 CPaBHOHHED C TUIr9DTHNCKWMH, HUMBNT NOHMESEHHO 3SHAUS-
Bua Pe0, Cal, Gomee BHCOKO® @ , HO MPHM@YATENBHO TO, YT0 0alaHC
COAepEaHA| Nazo '} KZO Yy HEX 7ia¥e B Ao#{ROrpaHETaX CX0AeEH, HMOH-
HO Haao Bume Ha I-I,5%, qeM EZO (puc. I).

B oTHOmSHEYM (0a3MTOBHX I'DyNN CHA3aHHOP BHNS CNPABOANHEO M B
cunyyae cpaBHeHWA CapaamHoKoro ¥ THrepDTHECKOrO apeanos.

[lo OTHOEGHED K TYMMCKHM CBDaNMHCHES TIpaHMTOMAN cOZ8pEaT
ueEpme Ca0 ¥ Oonsme Nazo. YT0 XOpOmO BMZHO M3 pUC., I, TZe NUHHA
Na,0 (2) orsevasT HaHMeHbEOMy 3HaueHD. COOTHONGHMS Wououeld B
rpaEuTax ¥ nefixorpasurax TyMMokoro apeaza, B oraWuse 0T Capa-
aucxoro - Goxee xaiwesoe (ammEa K,0 (2) mepscexasrTos ¢ AMEWeH
Na,0 (2) y=e B rpasoA¥OpATOBOH YaCTH mxkans). bBasWrosas rpynna
TyEMcxoro apsana, B CpaBHeHMM C OZHOMMeHHO# rpymnof#f CapaasucKO-
ro, XapaKTepuayeTcA NOBHNOHHOH Xel83MCTOCTEN, MATHASHENBHOCTEHD,
Ka8IHeBOCTHED, NOHEXeHHOH OOWeH KPOMHES36MHOTOOYED M MANOYHOOTED,
4yT0 06yoHOBAeHO B¢ NoBumAHHON CasWToBOCTHD. CapamiHCKHe TrpaHE-
T0MAH 00 OTHONGHED K OSKOHDCKHM HEOKOXBED G0N8e MoNAHOKPATOBHS
¥ MD3TOMY OTEMYANTOS HOBHEOHHHMH COZODEAHHAMM X9le3a,  MATHNA,
KaXbUMA, HaTpWA. COOTHONOHM® WeAOYSH B OAKOHPOKHEX TI'DAHHTOMZAX
- HATPHEBO® Ha JPOBRHe I'PAHNTOB H KANMeBO-HATDPHeBOB Ha YypoBH®
nefikorpanuTos. CooTHOmOHHWA B Oa3HTOBOH rpynme, aHaZOrMYHHE YXe
OTMEYOHHHM, HO B CMIy 3aMeTHO JoNee MeNAHOKDATOBOI'0  XapaKTepa

® HOMBD apeala
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CAKCHPCKMX C88MTOB, 8me C0Zes DPBBKO BHPAXeHH. JONOAHHTEIbHHS
pasnuuMA yCTaHABAMBAWTCA Mo Si 0,, OoZed BHCOKOMy B CAKOHPCKHX
GasHmaXx. ’
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Pue. I. BapuandeHHas RAOTPOXHMMUBCKAR AWarpaMua 0aauT-rpaHMTOUA-
BOH copud BoorouHore oxzZoHa KysHeuxoro Azaray. I-5 - apeamH oe-
puit; I - Turepremoxult, 2 - Tyawcku#, 3 - YiGarckult, 4 - Caxonp-
oxkHif, 5 - Capanuuckul. BapuanuoHHHe AMHWH (OM. PHC. 2) 0C0SHE-
YapT: 8 - 00mWas WeAOWHOOTH (nNoxasatexs "a" A.H. 3aBapEuxoro),

6 - ofman xenesucrooT (F), B - coZepxanua Cal; r - coAepzaHus
nazo; A - COZAepXaHusA KZO.

THrePTHEOKH® IDEHMTOMAH, N0 CPaBHEHHD C TYMMOKMMH, Xapax-—
TEpUByNTOS NOEMEeHHHMH Fe,03, K,0 # nosHuesnuMu Pe0, Na,0, TaK
yTo oOmuil OBAAHC XeN63a W WUeHOWSH OCTABTCA NMDHMEPHO HA OXHOM
yPoBHe, HO CHNeNMa8AM38UMA mMeHouell, KAK yXe ACHO M3 OKA3aHHOID
BHE®, pasHafA: HaTpHeBad B THrePTHNCKOM apeale # K anMeBO-HATPHE-
Baf A0 KaAHeBOH — B TyMMCKOM. TMIePTHEOKM® TDAHETOMAN -  MOHES
X9 He3HOTHE, YoM yHOarckue. [lo a/c mocnezHMe ABIANTCA OON8e me-—
NOYANMA. TYMMCKM® I'PaHMTOMAH NO OTHOMEEHMD K YHOATCKMM OKA3aIHUCH
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nuEh Conee KanueBHMu. CIeZyeT OTMETHTH MHPOKOE pDABBHTHe B I'pa-
HATOMZHEOY rpynne CAKCHPOKOro apeaia TPaHOCHeHHTOBHX pasHocTeil.

[Ips cpaBHeHHM O3BMTOBHX MOPOAEHX rpynon TurepTemcEoro, TymM-
oKoro, Yfidaroxoro 4 CaxcupCROro 8peaioB CASAYST NDPeXAS BOBTO
OTMOTHTE NOBHEGHHOS COJlePEAHHE X9N638, B TOM UYHCAS IMOBHEOHEYD
OTHOCHTOABHYD X8A63HOTOCTH radopo (puc. I), MOBHWOHEYD HATpHB-
BOCTH, TUTAHACTOCTH, H3BOOTHOBMCTOCTH (KpOMS8 TYMMCKEX) B Oasu-
rax CaKkcHpPOKOro &pealNa, & TAKES MHOBHWNEHHYD (OTAMYADWYDCH oT
BO6X) HSBEOTKOBHOTOCTH TyHMOKOr0o apsaia ¥ NOHAXeHHHe COZEPRAHHSA
Mg0 B TEreprumckoM W YilGaToxoM apeamsx. Basury CakcupcKoro
apeana Alsf CBOBr'0 YPOBHA MeNAHOKPATOBOCTE W KPOMHEB3SMMCTOCTH
OTAMYANTCA NOBHEAEHOH olmell wenovsoCTHD.

BufBNeHENe pasIMuEA, XOTA, HA NepBHE B3raAz, M  HOCOABMAS,
OKA83HBADTCHA BAXHHMM NpH AHAANSS CBASEH COCTABA MATrMATH3MA '}
opyleHeHMA. PaHes (16) HaMm# OHIA CTATHCTHUECKE NOERASAHE HAMGO-
166 CMIbHAS CONDAXOHHOCTH DPASINAYHOr0 OPYAOHOHMA, 8COONEMDYDESI'D
C FPaHATOHAAMY, C TAKHMY NOTPOXMMMUBCKEMHE NOKABATONAMN, KAK CO-
OTHOEGHH® HATDHA — KalWd ¥ oOwadA wWeAOUHOOTH. CyWscTBOHED,  4YTD
MONYYSHHHS HAME DB3yNHTATH NpPY SHANM3S XUMHSMA apeanos  enuHoH
Ga3KT-I'paHETOMAHOM cepuH, pasBHTO#f B mpezenax oZHoldl TeKTOHAUSC-
Kolf 30BN KysHeuxoro AaaTtay, MNoATBeDRZANT STH CBASH. HeficTBu~
TOABHO, 30A0T08 MPOMHUAGHHO® ODyAeHSHA® (MECHDySTCA B TEX apes-
nax (Tureprumoxuil, Capamunckul), rze saTpull Besze, Zaxe B Hell-
KOKpaTOBHX rpaBuTax,sa 1-I.5% npeplnazesT HAZ KauWeM. MommGze-
HOBO® ODyAGHPHHe, K KOTODOMY B OTAeNBHHX apeaiax NpECOSANEASTOH
MOZHO® H BDABYPAMOBOS, OTMOYASTOA B TOX M3 HMX, rZle Kaiuii Haym-
HaeT Npeo0IazaTes HAZ HATPHOM B I'DAENTOBHX YASHAX CBDHH. Tak,
NPOMHNIBEHOS MGAHO-MONMGAGHOBOE ODYASHBHMS G OONYTOTBYDMEM
BoxbdpaMoM pasByTo B TyHMCKOM apeane, IZe xzo npeofuazasT HAX
Haao B AeliKOKpaTOBHX rpasozuMopeTax. B YiGaroxou apeaze (o mpo-
MHENOHHHM MONHGN@HOBHM OpYZeHeHHeM) IZO HaYHHA®T NpecCAafaTE B
aelixorpaEurax. U3 Apyrux NeTPOXMMEYSCKEX 0COCeHE0OTeM,  yBASH-
BADWEXCA C XaPAETBPOM OPyAeHOHMA, MOXHO OTMOTHTH NOBHNBHHOE 00-
JepEEEES BAIOBOrO XeXesa B 0a3uTOBOM rpynae X OoXee BHOOKYD 0f-
HOCHTOABHEYD KeN83HOTOCTH (B MeEAHOKPATOBMX raddpe), & TakEs 00-
myD ®SnousocTs B CaKoHpCKOM apeale, CAHPOBOXZADEGMOR  HAMOONSS
PaSBUTHM X9N0800py/eHOHMOM. 378Ch OTMOTHM, YTO CasWroBas rpynna
CaxoHpCKOr0 8peans ABAASTOR Han0Ones HNSKOKamEaBOH.
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B nuenom, .AnA GasHT-IPAHATOMAHON CEpPHM BOCTOYHOrO CKIOHA
KysHemxoro AznaTay XapakTepHH CHSAYDEUe NeTPOXHMMYBCKHS 0COGEH -
HOCTH: OOmAH NOBHEOHHAA WENOYHOOTH (OmeHRA Mo mkaze (3) ) B0
BCOM DALY, HaudHEaA OT MeAaHOKPaTOBHX radopo M KOoHYas Asikorpa-
HETEMH, BHCOKOS CO/gpXaHM@ uazo NpE DOBHESHHOM OOZEDPXSHUM nzo.
BHOOKO® COZepXAHMe W3BHCTH B OasuToBolf rpynne. HamGoznee BHOOKMH
ypoBsHs 00meldl WEZOYHOCTH NPUMEDHO OAIWESKOB B DAAY OT KBAPNEBHXI
AHUOPUTOB AO NeliKorpaHMTOB, NpMueM B rpaHATax M neliKorpaEATax
0TA8 ABEHX apeafDB HTOT OalaEC COXPAHAGTCA (iaroAapsa 00paTHO Me-
BavueMyos Na,0 u K,0.

[lpu oOmeM pACOMOTDAHHM XMMUBMA (A3HT-TDAEHTOMZHOH Cepun
SanazHoro okAoHs KysHsuxoro Azaray (Tadn. 3,4) ycraHasIHBaeTCH
npexze BCero 88 oCmMME HaTpMeBHE xapakTep, coxpaHapuMiicA BO Boex
THIAX MOpOA H Zaxe B IeHKOKPaTOBHX rpaHdTax (pEo. 2), oOmuit Go-
Zee MeNAHOKPATOBHH YKIOH IpaHMTOMZOB NDH BACHMA Or'paHdueHHOM
yuacTH# AeHROKDATORHX I'DAHHUTOB. B NMONHOM COOTBETCTBUM C  DTUMH
(faxTaMd HAXOZWTCA M CONYTCTBYDLWES 5To#l cepuM HamGonee pa3BHTOE
NpOMumAeHHO® B30A0T0® OpYAPHSHHWe, K KOTODPOMY B OTAeNBHHX apsanax
NpACORAHEASTCH XONGSHOP M BOABPPAMOBO® OpyAeHeHMe. [OpOAH HMOE-
HO BTHX apealloB 0O0AaZANT HEROTODHMM ZDyIHMH NeTPOXHMMYECKHMH
0COCPHHOOTAMN, 'DAaHHTOMAH TEK HasHBAaeMHX 3amajiHHX NAyTOHOB-ape-
anos (OneruHcEMil, Yprozarcko-0eZ0ToBOoKHH apeali) @ TIDaHMTOHAH
KyszaTceoro u JlyZe TCEKOro apealnB 3aMeTHO OTAMYANTOR 0T  IpaHH-
T0¥Z0B [leHTPANBEMECKOTO B KOXyXOBCKOrD NMpeXfe BGEr0 MOBHNGHHOH
WeIOYHOCTED M KaAMeBOOTHD. Bee apeain (kpome HoxyxoBokoro,lleHT-
pamBHAECEOT0, KyRAaTckoro), HeCYWES HApAAYy ¢ SONOTHM H XeXe -
800pyAeHOHNS, BKIDYAHA NpUBEAGHHEHH Hamm (Tacm. 3,4, croaden 9 )
Ans cpaBHeHMA leCejcxoit apeax, pacHoNOXeHHMA HA conpezsasHOM
TeppuTOpHY 'OpHOrO AXrTas, HMONT NOBHEOHHOS KONNUSCTBO CYMMApHO-
ro xenesa B GasmToBoit rpynme: 9,5-I0 Bec.% mporus 7,5-8,5 HE-
XON630HOCHRX apeanos.

lpoBeAieHHO® HGCAB/0BAHHe NO3BONAAT OTMOTHTH CHeZYDUEs. ba-
8UT-IpaHEETOMZHENe copHW KysHeuxoro AzaTay B PaBSHMUHHX apealax
BAPBUPYDT 00 COCTABY (XHUMHSMY). B COOTBO TCTBHM ¢ WBMOHOHHAMM
XMMHSMA HAXO[MTCA ¥ ACCONUUPOBAHHOE OpyAeHeHHe. B apeamax, rae
O8pHM X8DAKTEDHBYOTCA HATDHOBOH chnenMaAMsanued uexoyeldl B0 BCeM
pAZy nopox (BKALYAH 4 NeHKOrpaHETH), HAMODNE® CHIBHO PAa3BHTO
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Tadauua 3
[eTPOXEMAVOCKES CTOTHCTHKN TpPaENTONZ03 Samagnoro oxxosa Kyssemxoro Amaray

"""nf'.'h 1 2 [ [ 5 6 7 8 9
[ 2 8 ? 4 a X oA y § 8 X a 4 8 X 8 b 8
810, 68,50 3,09 70,46 4,47 66,85 3,08 70,04 4,06 67,72 3,26 67,II 2,05 67,I6 3,92 68,10 2,92 67,06 4,26
™0, 0,41 0,I7 0,35 0,26 0,46 0,22 0,32 0,22 0,31 0,15 0,39 0,II 0,44 0,18 0,3 0,21 0,42 0,20
A0y I5,06 I,30 I3,8 I,74 I5,82 I,II I5,I8 1,42 15,47 I,58 16,27 0,89 16,03 1,56 15,48 1,20 W41 1,22
Pe 0, 0,98 0,51 I,5¢ I,6I 1,82 0,68 I,441,28 1,46 1,29 I,5 0,5 1,47 0,85 1,18 0,49 2,00 1,25
Pe0 2,41 0,70 2,32 I,3% 2,71 0,87 1,981,00 2,79 0,9 2,65 0,83 2,II 0,75 2,24 0,81 I,99 I,14
Mn0 0,07 0,2 0,06 0,07 0,08 0,05 0,09 0,06 0,08 0,0 0,07 0,03 0,07 0,03 0,05 0,01 0,07 0,05
Mq0 0,7 0,29 1,00 0,5 1,28 0,8 0,730,57 1,29 0,65 1,00 0,39 1,27 0,722 1,82 0,47 I3 0,72
Ca0 2,85 0,64 2,I3 I,05 3,04 L35 2,3[1,I5 2,88 -0,96 3,58 0,73 3,04 I,I7 2,68 0,77 348 0 I,
Naj0 4,23 0,45 4,23 I,08 3,96 0,63 4,070,701 4,43 0,96 4,41 0,38 4,66 0,78 5,03 0,77 8,25 0,97
K50 3,7 0,54 3,37 I,31 3,09 0,77 2,791,056 2,50 0,8 I,77.0,65 2,75 0,9 2,88 0,62 2,51 1,08
P05 0,12 0,07 0,05 0,08 0,08 0,08 0,050,05 0,03 0,05 0,00 0,08 0,09 0,00 0,06 0,07 0,I5 0,16
Aot 0,53 0,3 0,53 0,25 I,II 0,56 0,46 0,5 0,97 0,57 0,79 0,49 0,71 0,55 0,8 0,86 0,84 0,51
a N7 LN 13,8 LA ISD I,7 2.7 2,0 129 2,8 12,3 I3 AT 1,5 - 15,0 1,5 13,00 2,0
e 2,7 OB L8 SR NN AT 27 1S 3.2 LS N2 008 88 - 1D 2,4 1,3 3,6 1,4
LY S:2 IA 5,8 2,9 6,4 2,5 M8 2,6 6,3 2,2. 57 IN 61 29 5,6 L7 546 3,0
T 60,7 8,3 55,5 ' II,8 5,2 [I,5 51,5 13,0 54,2 10,7 57,8 12,0 49,4 I0,I 50,6 11,1 53,9 10,8
v 28,5 6,5 269 9,7 27,7 12,8 19,2 II,B 28,5 II,1 28,9 8,9 29,T 9,3 . 26,7 9,5 30,7 10,3
e(-a") +I8,0 II,8 43,2 21,8 -1I,0 24,4 -28,4 21,3 -II,5 I9,I -12,0 19,7 -7,9 23,3 2,9 28,2 -0,5 20,8
8 63,0 3,3 65,5 13,0 66,2 6,7 69,2 10,0 M,5 8,9 79,5 60 7,9 9,3 72,5 6,0 72,2 II,I
v I5,5 7,8 192 INI I6,3 6,9 I7,5 ILS 16,6 I3I 196 7,3 16,9 . 8,1 16,1 6,8 25,7 I4,4
t 0,5 0,2 O 0,3 0,5 05 06 03 Db 0,2 0,5 0,2 0,5 0,2 0,4 0,3 0,5 0,2
Q +22,9 6,8 26,6 9,0 +22,2 5,6 +28,1 7,7 23,7 B,0 24,4 5,4 +19,8 7,7 +20,3 5,5 23,4 8,2

[omMesamne. Apeaxu: I - Omsrumoraft ( n = [2); 2 - ¥progaroxo-¢egoronoxull (n = 20); 3 - TexsGecoxull
( 2 =66); & - Opromoxsl (o = 34); 5 - Koxyxomcxuil ( o = 3I); 6 - Usnrpaxsammoxul ( o = 33); 7 = Kym-
Anrcxull (o = 20); 8 - Aymeroxull ( n = [6); 9 ~ HNoGozokoM ( n = 53); HONONEBOBAMN MATEPMANH &HTODON:
1.B.AmaduEa, H.H.Amusoxoro, A.P.Asamsess,B.d.Baxenoss, B..Borsndoss, E.Jl.Bacamsesa, B.A.Bpyozemoxoro,
HedT'mazeux, I'.9.Top v AJH.lno H, M.0.WBoEMsa, B.T.Xopeas, M.0.Koprycoma, H.M.KyxemsHoro,
A.B.Kypuon, A.J.Mwzmna, B.K.Mormsa, B.C.Mypeusa, B.®.Hanérosa, J.B.Huxouwosa, S.Hujenzoss, B.M,Cwssxona,
0.B.Tesoxoro, A.B.Bensan, B.M.fpuruse = ap.
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: TaGxune &
DerpoxEunvecxss CYeTHOYSEKN Oa3nres SemaxEoro oxoms Eysgemroro Axarey

B 5 1 2 3 4 5 3 7 29
saTexn
X 5 b 4 s X B : 8 b ¢ 8 p 8 b 8 T B b ? A
B10, 55,52 3,54 54,97 3,16 51,60 5,59 49,86 4,68 54,93 8,27 55,II 3,78 35,94 A,21 50,31 4,55 52,22 6,65
w0, 0,92 0,3% 0,93 0,25 1,01 0,39 1,08 0,36 0,97 0,41 I,25 0,35 1,00 0,28 0,7 0,3 1,47 0,71
Av0, 16,87 I,68 16,24 I,% I8,31 1,85 I533 2,46 I7,33 1,50 17,38 I,65 18,87 0,95 18,53 2,48 16,60 2,75
Peo, 2,8 L 3,26 2,27 330 LT3 51 I3 2% L0 2,60 L6 3,06 1,28 38 L@ 5% 3,04
o 6,22 I,37 5,9 I,A8 6,49 2,26 6,02 I,63 5,69 IN9 57 1,18 4,57 2,19 5,50 2,09 .88 1,70
o 0,11 0,08 0,16 0,05 0,6 0,07 0,04 0, 0,02 0,05 0,09 0,03 0,8 0,08 0,24 0,30 0,I% 0,06
M0 3,78 I,42 4,37 1,49 4,3 1,33 S5.43 2,41 3,58 I,31 3,34 1,19 2,9% 1,06 5,76 3,41 5,11 2,56
a0 8,20 2,34 775 1,85 845 2,91 9,78 3,12 6,64 2,03 6,69 I,98 5,89 1,59 9,8 3,41 8,28 2,70
Ta 0 4,03 0,66 3,3 0,8 3,I5 0,8 322 I,08 3% 0,89 3,9 0,6l 4,50 0,60 3,09 I,I9 ‘320 1,06
0 2,27 0,89 I1,% 0,5 1,3 0,92 0,82 0,6I I,73 0,68 I,79 0,66 1,95 0,77 1,29 0,98 1,26 0,71
Pyg 0,24 0,14 0,08 0,I7 0,12 0,17 0,02 0,05 0,22 0,18 0,% 0,18 0,18 0,21 a,10 0,13 0,44 0,36
H.0.E. 1,00 0,83 I,6 0,82 I.,68 0,7 1,57 1,06 1,67 0,92 I,0 0,78 0,62 0,3 0,73 0,59 I,54 0,63
= 2,4 1,8 9,5 2.2 9,3 25 8,6 3,3 11,6 2.4 11,5 2,0 13,2 2,1 9,2 3,9 9,1 2,8
e 5,3 1,6 6,4 2,1 8,1 2,45 8,6 2,6 6,1 I,6 6,1 1,6 644 L4 8,2 2,5 6,7 255
» 7 52 196 &I 201 53 25 e 16,7 4,9 16,3 5,3 12,3 6,2 22,7 8,2 21,9 9,0
r M6 9,9 456 10,0 47,8 9,0 AL6 8,4 49,0 7.1 49,8 7,0 53,8 &5 Mt 13,3 45,0 12,7
a 2,9 61 MB 84 382 7,5 N3 8,5 36,1 7,0 34 749 38,0 7,3 40,6 10,3 38,6 9,7
o'(-a*) 22,5 II,I 16,3 6,2 II,5 10,8 16,0 10,0 10,6 13,1 10,8 4,6 56 7,5 I58 b S 0 45 3 4,8
a 528,35 790 67 M0 ILI %2 6,3 77,8 I 7,4 5.1 The T4 ' 81 81 W B4
v A 59 150 10,9 Is6 7,0 I30 8,2 14,8 5.5 I3 4,7 20,2 &I I56 11,5 22,2 13,6
t 1,3 0,5 .3 0,5 I5 0,9 1,6 0,7 1,3 0,6 4 0,6 I8 05 1,1 0,5 2,2 1,2
Q %,7 7,3 +3,7 5.4 2,2 8,8 5,3 6,2 +1,5 7.6 2,3 5,8 +0,5 6,8 7,2 7.7 =0,9 12,2

Opswesanne. Apoaxu: I - Ousramoxsll ( » = 28), 2 - Yproparoxo-fexoronoxui ( » = 28), 3 - TemGecoxnd

(o=37), & - Upnlul.il (n =49), 5 ~ Koxyxosousl (2 = 3I), 6 - Hesrpamsanuoxad ( 2 = I6), 7 - KyE-
zazoxsll (o = 8), 8 - Hymezcimll ( & = 37), 9 - Nedezoxell ( 2 = 29). HonoXRBOBENM EAHHWG TOX X8 GBTODOB,

w0 & » TedmEms 3.



?-é???‘??‘i’f%

T

5

H] !\.\ t-—-..‘
5o e s ey = =

8 e .‘—I j i Trrr T 17 T 11 I'l'r

-lﬂ lll*lllliolil 15_' ZlD é_ b l} b

Puc. 2. BapHanwoHESA NSTPOXMMHYSCKaHs AWATDAMMAE Ga3HT-TpPaHATOMXE-
Helt cepuM 3anmapuers oxAoHa KysHemxero AzaTay # conpezsibHOH
TeppUTopuM ['opHoro Axras. I-5 - apeald cepuH: I - L|@HTpaNBHHE -
cxnlt, 2 - Kysparckait a Jynercrull, 3 - TensGecorul, 4 - ONBIUH-
ckult ® ®ezoToBOKME, 5 - NelezcKOi.

NpOMHENSHHS® BS0H0T06 ODyASHsHWe. K ToM s HHX, rZe NOBHEASTCHA

COAGPEAHMS KaNWA, M KAK CHGZOTBHE, DaCTAT OGUAA WBNOYHOCTH,HDH-
cO8ZAUHABTEA Bombjpauosoe opyAeHemme (Kymmatokuit, Aymerckuft), a
TaM, I'Ze,HapAiy C NOBHEGHHOM WANOYHOOTH IDAHHTOKAOB, MOPOAH Oa-
SHTOBOM rpynns coAepEaT HaMGOnBEMEe COZepPEAEMA BaIOBOrD Eelesa,

GoNed OMABHO HPOABASHO XeAes00pyAcHOHHS (OnsruHoxui, Caroup-
okuit, IeOeexolf apsadn). B apeanax, xapaxkTepusynmuxos oomeff mo-
BHEBHHO! WeNOYHOCTEN BO BCOM DALY, C KAIWHaTpUeBOM MAM KazueBol
oneuManusauuell rpanuToBod wAcTM NMOpPOX NpPBACTABNEHO NPOMHMIASEHOS
MBZHO-MOANGAGHOBO® OpyAeHoHMe (Tyssoxkuit, YilGaroxu#), Kk xoTOpOMy
MHOT'ZE NpPUCOSAMHASTOA CIA00 NMPOABAEHHO® BOABJPaMOBOE. Momzoe
pasBiTHe Ga3¥TOB, NDPIANOCTEYDEMX IPaHMTOHAAM, CONDPATABTOS ¢
CyIbJMMHHN X8pAKTeDOM B8COONMMDYDUSro OpyAeHemus. Tax, oymectT-
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BOHHO B0H0TO-KBApUOBHH THN OPYyASHERHA C YMEPOHHHM DaSBATHOM
CYyIBgUI0B ABAASTOA IAABHHM JWEB B T8X 30N0TOHOOHHX apealax,Il'Ze
GasuToBAA COCTABAADEAA cepHil yrmereHa (lleHTpampHEHcKEE, Kynzar-
OKmit) .

[ips apaamse CBASSH NETPOXHMMUYGOKOr0 COCTABA (A3MT-TPAEETO-
WAHHX CepHit ¢ OpyZeHeHWSM N8N6C000pasHD: I - E3yUaTs 0COGBHHOC-
TH XMMHBMA HP TONBEO KOMINOKCOB B LGNOM, HO H MX apsaloB; 2 -
HONOXB30BATE H TONBEO MOPOAEH® TPyNNH, HO M THOH NOPOZ, BHAC-
HAA PBOIDUMD COCTABE MOPOJAHHX Ipynn B0 BpeMeHEd; 3 — MOCKOIBKY
H3 memouell HamCoZe® YYBCTBUTONBHHM K M3MOHBHMD XapaxTepa opyAe-
HOHWA ABAAeTOA Kamull, ODNEHKY cneuManvsanifi WeI0YBOCTH BAxHO
NpOBOAHTE OTZBABHO N0 HATDHD H Kamub.
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B.®. Hanéros

KOPPEAAIIMA XMMASMA BASHTOB ¥ I'PAHATOMAOB
B BASUT-TPAHETOMTIHEX CEPUAX

[Ipn HopMBLHOHHOM SHAAMSE ONOXHHX Oa8UT-TPAHATOMAHHX acco -

. nuennid BaXHMM SeNeKTOM ABIASTOA BHACHOHNE CEASAIl MeXAy COCTABOM

FPaHMTOMZOB W AGCOHMMDOBAHHHX 0asWToB. MexZy TeM, 9TOT BOHpOO
NpsACTABIASTOA COBOPNAHHD He HSYUeHHHM. WMeeToa nu Takasa ycroft-

 yuBaA 0BA3H BoOGWS? Eca Ja, TO N0 KaKWM KOMMOHEHTaM ¥ HACKOAb-

K0 CHARHAA. TaK, HAOpPHMOD, B CHAOXHHX BYIKAHRUBOCKMX KOMMASKGAX
Banaza Antae-CanHexod o6nacty (S5) MeXAy GA38NBTOMAHHMK ¥ CANM-
YsoKMMY B(pPysMBaMM BHABNGHA HOCMABHAA CBA3H TONBKO N0 KAaIKD #
A8EA8TCA BHBOX 0C OTCYTCTBMUM MOCTOAHHON npAModt Koppelsuad B
COCTABe HA3BAHHHX Tpynn nopox. HescHO TeKEe, KaK MeHASTCA - ONe-

. n4gUK8 W X8DaKTep TAKOH CBABM OT POTHOHA K DerMOHY, B 0CA80TAX
| C OymeOTBOHHO CAANYBOKNM MpOGUISM MATMATABME M OONACTAX  (poMd-

YBCKUX, 8 TAKKe OT ZPeBHMX CepRil k CoZee MONOAHMM, C NpeosasZAKD-
MM Pa3BHTAEM HODOX.-0asuTOBOM Tpynns ¥, Mao0opoT - Kiécmol, ¢

. 8CCOLMMPOBBHHHM ODYINEHOHMEM WIM Oe3pyAHux cepuil, KOpPpPeMRDYDTIA

Id BCO THOH MOpPoA GA3HTOBOM rpyNns C I'PAHETOMAAMH UM TOABKO
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RAEGON88 KWCHEHe — AMODHTH M KBADU@BHE AMODHTH M T.A. [omyTHO 3a-
MaTHM, YTO COBOPNOHHD HOACHD, CYWSCTBYOT N# Kaxkue-AMGO OBABE N0
cpoTaBY MeXAy GasMTOBHMH M W8NOYHOCANHYBCKAMM NMOPOAEMH B C0OT-
BeTCTBYDIMX Ca3¥T-CHBHHTOBHX 8000NMANMAX. Jumb B camoe Mocnexk-
Hee BPeMA MOABMAHCH PAGOTH, B KaKO{-TO MODe OTBeUADWUS HA UA0TH
nocTaBlsEENX Bompocos. I'sB. ®epmraTepos (53,54) mozueueHa Opa-
Maf CBA3H MeXAy CasHTaMd M CONDAXOHHHMH TPAHATOMZAMN B pasmny-
Hix M8coHMBax ypana, Myrozxap m HeKOTODHX 348pyCeXHHX CTPaB no
oGmell X6HeBHCTOCTH, Kaxup, Kambnuo. A.M.AGpamoBuy ¥ U.T.Kxymus
(I) oTMOUADT OBASH MEXAy CASHTAMH W IPAHHTOMAAMM MO TIIKHOSEMY,
MarEHD B OCHGMY X8Ae8y B CAOXHHX PASHOBOSPACTHHX CBPHAEX M B Ce-
puAx C PB3AUYEOH PAacHpOCTPAHOHHOCTHD GA3MTOBHX MIM KHONHX  IO-
poa. He MpHMBPe calnaupuz llerrpansEolt (Enucelickoii) '8 08 HTHKIH~
ganapyo#t OCHACTH ¥ OKPyXaDEMMX 68 AWHEHHHX MPOrWGOB YOTAHOBAGHO,
ypo B UOPSAGIAX I'e0AHTHKIMHENBHON 00IaCTH KaK TPAaHNTOMAH, TAK M
npsANACOTBYDEAS MM 0A3MTH 00AafapT MOBHEAHHOH WEAOYHOOTBD W K&-
AMeBOCTED, 8 B mporufax - HUSKOH oOuwed mWenOYHOCTED M, B OCHOB-
HoM, HATPHeBOJ cneumamusanmed (41,42).

HaMM ZNf MCCNeA0BAHHA COMPAXEHHOCTH COCTABA IDAHMTOMZOE ¥
acoonMMPOBAHEHX 0asHTOB OHN COOpaE OONMDHEHE MaTepsall Mo Da3HHM
peruonaM CCCP m HexoTOpHM sapyGexHsu cTpaHaMm. OH pacnpezeiducs
magpe o0pasoM. Y pa no-TAEBPWMaAaEBCKUNR pern-
o H: Oypykranbckuil xounmexc (IS5), GasWT-rpaHETOMAHAS ACCOUMAUMS
Bepxerypoko-Bepxuoerokoro meranrTuxuusopss (I0), ropodzarogar-
cxmyi xoMnAsxe (BuGopka W.M.AGpamMeBd4a), NAEArHOTPaHWT-radopoBas
gopuauus Myrozzap (marepmaay A,T.Teubrysuesa), MArHATOrOpCKEM
rounuexc (48,52), capGail-coxkomoBckufj Komnuexo (6,16), mnaacTOB-
oxuft xoMnEexo (32), KaNeADHCKAA NAArWOTrPaEATOBAA Qopuanus Ypana
(sucopsa I'.H.Camapxusa), ecexxambckuil KoMmnzexc (50), KaxszoH-
oxan HaTPOBas fopumams Tarunsckoro mporuda (33,38), KaZWHATPO-
Bas rpaHOAdopuToBan (fopmaunus Booroysoro Ypana (33,38), Bokanun-
cRult uETPYsM® (21,36), KaOyTKDHMCKHE KOMONeRC (MaTepHAMH
B.A.Kyresna), Kyasaxyrraycknii apean kynpaxykrayckoff cepuu (2I,
37), KapaToOmHOKM# apean Toil xe cepmw (2I,37), CeBepo-Hyparun -
oxnfi ape8d BypaTHHOKOd cepwu (2I,37), Kxmo-HypaTuHoRMiH apean
7off xe cepHM (2I,37), MOHIOHHTOUAHHHE KOMNASKe (MaTepHaIH
T.A.JlomoHOBD#i), Ka 3axcTaHCKEMR perHOBH ocapu-
gonpcEufi KOMONeKc (MaTepmanu H.B.[lonAHckoro), KyHymckw#t  KoMmn-
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- nexc (30) (uarspwans B.B.lonaTHEKOBA), caypcKas cepHA (I8),KpHk-
KyAyKcKMil KoMmmaexc (MaTepuans 3,M.CndpEAOHOBA), CTONHAKCKEN TUN
KPHKEYAYKOKOTO KOMNAeKoa (TOT Xe 8BTOD), ANTHHESMAABCKME NIyTOH
(marepuam T.I'.JloGpeuosoit), npuuprumckutt xoMmaexc (30), amemHO-
ropoxuft xomnzexoe (30), Gasur-rpamuToMAHan accoudands  Camxcxzoli
MynpAH (44), Ganxamckdil xoumnmexc (Budopxa B.C.lomoBa), KorAOM-
CeKOKHIl KOMINEKC (TOT Xe 8BTOp), KAH-UAHTHBCKMM KOMOASKC (MaTe-
puans H.B.lloasHCcKOro0), KyoMypyHCEMH KOMMASKG (TOT X8 aBTOD).
Anrae-CaaBcKufM per s oH. Apeand paHHemazeo-
80#oxol GasMT-rpaHATOMZHON accouMaluM B3anafHOT0 CKAOEA KysHen-
xoro Anartay: TemsGeccxu#t (7,28), OproHckuit (28) (BuODpEa
I1,E.Tasckoro), Bepxae-KonAomcruti (marepuans B.d.Hugantosa,
A.B.llenens), leHrpansuunckuid (4,27,28), Kyoaarckai (27,28), Ko-
xyxoBoku#t (Oes Tunusckoro Macomsa) (27,28), YprozarTcxo-$ezoToB-
oxuft (28) (Aeunne B.¢.HamsrTosa), Ompramcxo-Aumanaxckuft (3,26,
27,28), HAyzerckm#l apean (I12,I13,27,28) (aasnue B.®,Hanéroma ).
Apeaan pangenansosolickofl fa3uT-rpaEdTouZEOd acconnamndd BOCTOW -
HOro cKnoHA KysHemxoro Anaray: Capaasmuckuil (28,55), TrepTHm-
oxed (8,28,55), uarepuanu B.C.Mypamsa, A.0®.KopoGe#tmmkoma), Ty-
uMckuft (28,55), ViGaTckuit (28,55) (Aesmme b.®.Haxbroma), Cax-
oupexut (28,55), Ackuackuit (28,55). Kpows TOro, B KysHemxom Ana-
Tay apeamu: Kyspyoryonbckm# (27,28), Zassue B.®.Hanérosa),
Tuzue-Mensexusckut (34) (Budopka Hoarymusa, AseHus B.¢.Hazgro -
Ba); B T'opHoM Antas: nedezckol xommaexc (MaTepuazs H.H.Awmun-
croro, M.M.Bozoxosa, B.fl.flpurusa), TeazxaaMacEuMit moMmmexc (35)
(maTepuand B.A.Ckypuzuea,A.H.KonosoBa, 0.C.HockeBa), CaparKoKMHE-
oRHft xoMnuexos (BHOopEa A.H.KoHOHOBa), AAOMBEHCKEM KoMmiexc (25)
(mauene 0.C.HockoBa); B Tyse apeans paHHenameodolickodl  Gasur-
. rpaEMTOMAHON accoumauuu: Haaxesckuit (marepsans H.C.Byxaposa,
T.H.saroBoit, N.A.lleTposa, I'.B.lusyca, f.Jl.lleEEMAEa), TaHEy-
onbokEd (Marepsaas H.H.Ammuuckoro, T.H.WBavosoil, Nl.A.lleTposa,
T.H.lBanomsuxoBa) ;3 Booroguou CamHe: CyMOyHypPCEM/ xommaexo (2),
EyTYPYRECKHH KOMIIOKC ¢ NpeANecTByOmMMN CasHTAME (MATEDHENN
B.A.fluyra), apsany psuRsnanso3ofickodl 0asuT-TrpaHNTOEZHON CepHEN -
Dusanscxul nayros (14%,40,51,56,57), Taar-Tacparckuil (I4,24,40),
ZauEsde ll.J.Kypoepadite), basuGatickud (I4,3I1,40); MpOMECKEs (paH-
HNe) rpaENTORAH (I17); B SenainoM Camne - MBMHOKNE KoMmmexc (49),
warepuans [,C.AHTOHOBa, B.M.GorEudosa). I pe kMY B8 ¢ T~

47



BPeBEEO MB3030HcCKHS® @accOLHAB8UHEA Ba-
Gaflkansa ¥ BocrTora CCCP: amxEeaMypoxas ce-
pas (20), AyraszxuEcKAi xommaexc (Marepuans B.H.Myouwua), ypyn-
oKl Koumnuaexc (AaHEue K,Q0.Cepreesa), rac0po-nuarsorpandTHaf
fpopmanua KamuaTew (39), Tyrypckull Komnuexc (Marepuans B.M.Cyxo-
Ba), BepxHeyZoMuHckan cepnd (20), GasdT-rpaENTOHAHAR aCCOLMAILEA
Ba;urayaso-Cyrofickoro paioEa (43), 230mcKudl KoMmmexc (MaTepwam:
B.M.CyxoBa), Oyra-KonmuHCcKas cepHs (MaTepeany M.B.MaprTHrpEa),
Ms0-yagoKana cepus (20), Gauemasckas cepua (20) (BuGopra B.C.HBa-
HOBA), raG0po-rpanoAnopuToBad fopMamua KamuaTeu (39),maxTaMAB-
ckuit xomnaexc (II,47) (marepwams H.H.3axaposa, P.B.JliecHaxa),
AusBap-CaperMuMHCKUA 8peaJl AMAHAHCKOrO KoMnmaexkoa (22), TYHIHpO-
onSKMUECKMY Komnnexc (MaTepuamy B.K.[lyrWenesa), THEZEHCKO-OaKa-
padcku# xounuexc (MaTepuand B.K.lyTeEnesa), OasuT-TpaEdTOMAHARA
acoousamus Bepxme-BurmHckoro pafioHa (uaTepuanu M.3.BypeAr0Bo#f),
BelBHeTOPCKHM ByIKAaHO-ILYTOHMYBCKAH koMumexc (BHGOpKA
W.3.BypsAdoBoll) . HKpoMe Toro, OWAM MCNOAB30BAHN JRHHHE IO BATHM-
KAHCKOMY KoMmaskcy (45), 3ypEaCaj-ZAamKecaHcKoMy mayToHy (23),
cepun bampr-Caur-ilaa-biox (I9), Opaycazo-MerpuHCKOMY NNYTOHY
(36) M HOKOTODHM ZDYT'HM KOMINOKCAM.

Ho GasuTOBOM M IpaHUTOMAHON HOpOZHOU rpynnax H3Y Y6 HHHX
cepuit nozcYMTHBANMCH CPEAHHE MOTPOXHMAUECKMS MOKAZATOIN, KOTO-
pHe 3aTeM HCNOAL30BANMCH IIpY pacyeTe KOPPeAANMOHHHX MaTpun. Pe-
BYABTATH CBOASEH B TaomMuM I,2. Kak caeayeT us Taomams I, mo
o0ueli BHOOPKe NAp CABHT-TPaHATOMA (CTOACRL 6) SHAWMMHE NONOXM-
TONABHHG® OBHA3M (G 95%~HHM AOBODHTENEHHM YDOBHEM MBEAY COCTABOM
0a8MTOB ¥ FDAHATOMZOEB) yCTAHABNKBAKTCA [0 IAMEO3EMY, OKUCHOMY M

., OYMMapHOMY Xele3y, Mapramly, HaTpMY, Kamuw, 00meli menouyHoCTH W

noxasarTean "n" A H.3aBapUuUKOr0, T.8. 00 GONBUKHCTBY KOMIOHS H-
T0B, OpWyeM mo Na,0, K,0, "a", "ot y Po,0; OHM MOryT KASCCHd~
[APOBATHCA KAK OCHABHHE W yMODEHHO CHIBHWE. XapaKTepHH AAA BCAX
perMUEOB, K8K H B N8JOM N0 oOme# BHOOPK®, SHAUMMHGE NOAOXHTOABHHE
CBA3M MO HATDUD M Kaaup (38 MCKIWYeHMEeM KasaxcTaHCKOT'0 PermoHa)
¥ KBE CHeJICTBH® - MO OOWeHd wedouHocTd (mokasaTexs "a"), & TaKkEe
HaTPUEBOCTH-KaAWeBOCTH (nmoxasaTeas "n"). [lo mocnszHeMy He  3a-
(MKCHpDOBAHA CBA3H TOABKO B JAanbHEBOCTOYHOM PETrAOHE. BHABAGHH

TAKXS CMABHHG NONOXATENBHHE CBASM B KasaXxCTaHCKOM peruoHe no
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Tadmuna I
KosdduugeETH KOppeAALAR
MBXZY NOTPOXMMMYGCKAMH MOKA3ATONAMA OA3HTOB W TPAHHTOMAOB
B 0a3AT-TPAHETOMAHEX COPHAX

s ol R T 5 6
HasaTelnu i
0, -0,19 0,29 0,02 0,26 -0,29 -0,08
A1,0, 0,19 0,58 0,35 0,39 0,22 047
PO, Q76 QI3 0,25 023 QB QR
Z Fed 0,10 060 0,05 0,56 0,20 0,30
400 0,88 -0,05 0;I10 0,56 0,41 0,47
Mqu 3 0 S0.07 S028 0 D28 | <01
Ca0 006 0,27 0,01 0,37 S =0\ 0.8
Na 0 0,22 0,69 0.48 0,57 0,69 Q52
Koo 048 Q.60 048 0.9 Q& 06l
PO - - - 0,46 = -
a Q.62 0,53 0,58 0,8 0,87 0,61
0,69

0,52 0,55 0,64 -0,03 0,77*
0,85 =0,I17 -0,I4 -0,24 0,50 0,18

b

L

ilpuMeugBHe. I - acconuanu¥ KasaxcTaHCKOro perdosa (a =I3).

2 - acconuanus Ypano-TAHBWAHBOKOTO persods ( m = I8), 3 - acco-

unanud Aaree-CafHoKoro pervoEa (o = 30). 4 - accomuManiu AATae-
Casuckux cazampup ( o = I2) (mo Zawmau T'.B.lonsxosa, A.0.Kpa-

BeHKO, B.MW,.BoreuGosa, 1977). 5 - NpeuMyugGTBeHHO - . Me3030forue
acconuauny Bocrouro#t CuoMpH W [aieHero Bocroka ( n = I8). 6 -
o0ileA BHOOpKA, T.8. WHCHO OspE# { n = 76), "a", "n" - YHCZA
A H.3aBapunxore, F - o0mas XeAe3H0TO0TH. KDUTHYSCKHS 3HAUSHHA
*(9): mpn n =12y r=0,532; n=]13 r=0,5I4;n =18,

r=0Q,444; n=30, r=0,349; n=76, r=0,225. [loAUspKBEYTH

SHauMMEe KO3(HUUMeETH KOpDeAAUHH.

% Oonen BHOOPKM 10 9104y NOKAasaTeaw pases 112,
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OKHCHOMY XoAeBy, MAPranLy; CHABHHE NMOAOXATSABHH® OBABH IO OKMC-
HOMY ReZ63y ¥ yMPDOHHO CMABHHE N0 TAMHO3EMY W OYMMADHOMY Xelesy
B Ypano-TAHBNAREOROM DEBTHOHe; B HeNOM, B Anras-CafHOKOM peruoHe
yeTaHABAUBAGTOA 0la0aH MONORMTENBEAA OBHSH TOTO K6 3HAKA M0
TIAHO86MY, & B camaupuasx Enuceitcxoll reocaBTuRmMBazbHOX oOnacTH
4 OXpyRapu¥x of AHHAUHEY nNporadax TaKas X8 yMeDeHHO CHABEAA 0D
o0meMy =enesy. B JlaAEeBOCTOYHOM DOrMOHe NPOABIGHA CMIBHER I0=-
NOEATBNLRAR CBASG M0 OKMOHOMY Xedeady. MHTEPBCHO, YTO B NOCA8Z~
HEM DeTMOHS, KaK ¥ B KaS8aXOTaHCKOM, QUHCHDYDTOHS BHAWMHE M0N0~
EWTONBHNS YMODOHEO CHABHAA M CHIABHAA COOTEOTCTBGHED OBASHE o
oCugll XeIe3HCTOOTH, B TO BPeMs KAk B Ypano-TAHENAHBOKOM B Az~
rae-CaAHCKUX '~ HESHAUMMHE OTDPHUATENBHHE .

B ratnz. 2 npUBefieEH XOo8HMUMEHTH KOPPONAUNMM NOKasaTedAel
WeNOYHOCTH ¥ HATPMeBOCTH MOXAY THIAMY MOPOA CasuTOBOM Ipymms o
TDARKTOMAAME B DaSHHX OBDHAX. ;

TaGanna 2
Eaa@@nnusn!ﬂ KOppeNAny¥A NoxasaTeneh
WEAOYHOCTH M HATPMOBOCTY MOXAY DasHHME THANAMM 0as3kTOB
4 TPaHETOMAEME B 0a8HT-TPAHMTOMAUHX C8pHAX

LHOPHTH AGfiKOKDPATOBOE  MESOKDPATOBO®
; racopo raoopo
a n a n a n
a 0,64 -=0,37 0,50 -0,31 0,77 0,32
S "0‘ 19 0| 78 -‘0.#0 0'73 ""O’II 0’71

qusqaﬂg Huepuzn - 68 oepufi;, I5<b° < 20
. llafixoEpazonos
radope - 28 capuft, 20<0b’
MeaaxpaTonng A
rageépe - I3 copEft, 25<¢p” = 30

1A

25

PaccuoTpsEEe TaCAHLE NOKAAHBAGT, YT0 Mo oO0meH meAOUHOQTH H
CODTHOMGEND mojiousH HalmwiaeToA yoToludPas MOTORMTEALHAA KOppe-
Istmg (Tps¥MyNeO0TEOBEO CUABEAA M yMGDEHHO CHABREAA) MeXAy AxXopu-
7aME, ZelEOKDaTOBHME raddpo, MeBOKDATOBHME Padlpo ¥ IpPaHUTOHAS-

50 %



ME B CHOXHHX COPUAX. TeM CaMHM NMOKABAHO, UTO 5Ta CBASH 00YyCAOB-
I6HE KAKAME~-TO OOWEMH yOTOHUMBHME (axTOpaM#, ZeMcTBYOWMUMH  NpH
{fopuMHpOBAEMA Ga3HT-IDAHMTOMAHNX acoomranmuit.

TaguM 00pasoM, B peayIbTAaTe MCCASLOBAHAA NpPeUMYNSOTBEHED
Ha Marepmane CCCP yoTaHOBAGHO, UTO MBXAYy COCTaBOM 0asuTOB %
TrPaHATOMAOB B CHOXHHX 0asSHT-I'DAHHTOHAHHX C8DHAX MPOABAeHE yoTOH-
YWBAA NONOXUTONbHAS OBA3H (38 HOROTODPHM WOKINUYGHKOM) MO KamD,
HaTpup, o0uell meAouHOOTH, I'AHHOSEMYy, XeNe3y, MApraHuy, AOMOIHA-
oMaf B HEKOTODHX DSPHOHAX CBF3BD Mo olmell memesucTocTH., OCnemm-
fuxa ® XapaKTep OBA3eil B DAasHHX DOTMOHAX MeHASTCH, UTO yKasuBa-
6T Ha HOOGXOAMMOOTR W3YYEHHA BTOTO BONDOCA CTAGNBHOD B KaxnoM
cayuae.

BuABneEHEHe AxTH CBHZETOABCTBYOT 06 ONnpezelsHHOfl  B3amMO-
CBASAHHOOTH M YHACUBZOBAHHOCTH NPONECCOR 06pazoBaHMs Ca3UTOB ¥
TPAEMTOMZAOB B CAOKHHX CODHAX, OGyCAOBNBHHHX, BODOATHO,  NpoxAs
BOOI0 MOTOPHYSCKH yHACH8ZOBAHHHM COCTABOM COOTBOTCTBYONAX CyG-
CTPAaTOB KODH ¥ MAHTHM B KDyNHHX 30HaX KOHTWHSHTOB M, G Zpyro#
CTOPOHN — YCTOHYMBHM COOTABOM WHTDATRNAYDHYBOKUX MOTOKOB, OTH-
MyNUDYDUEX MArMOOODAZDBAHMNG, OCHOBHHME 8reHTAMM KOTODHX MBAS-
PTOA Kanmih 1 HaTpuit (29). CBHSE N0 OKKCHOMY EeNesy BNOAHE _00b-
ACHABTCA (JARTODOM (PauMambHOOTH.

Arrop npmsHaTeisE D.l.Msoxy sa cozelicTBue B padore.
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TABEPOMAN SANAZHON WACTH SAMCAHCKOM CKAAMYATOM CHCTEMH
0 KX PYAOHOCHOCTB

Semapnaf wa0Th 3aicanexoll cxkamazvaTolf cHOTEMH ABEAGTCA 00-
HRSOGTRD RUPOHOTE PRSBHTHA SOHOBHOT® MATMATHBMA, NMPOABMBEEr0CH
xaKx 3 9fjysuBHo-0yOBYAKARAUACKOMH, TAK H B NayTroEEYeoxo#f QopMax.
Ba noozeXses ZeeATEAeTHe B PeSYABTATE NOHOKOBO-CHOMOUHHX W Te-
HATHYPORNX HOORGZOBAEMH C8SHTH DacuNeHeHH HA BOBpPAOTHHEe M MBT-
porpaguuecREe rpPynNN ¥ yOTAHOBASHO, YTO HOKOTODHG M3 HEX Nepc-
NSXTHBEN Ha MOAHC-HEKONEBO6 OPYAOHOHHG. ORHEKO BOMDPOCH METPOND-
I # DPyAOHOOHOOTH C8SHTOB DACOMATDHBAXHCH IHEG B OTHONGERM 0T-
AeABENMX BO3pacTHuX rpymn (2,3,4), B 70 BpeMf K8K CpPABHNTS HBHuM
SEANNS GASNTEB 0 HOABR BHABNGHEA OTDOTHX KPHTODHOD OTANTMA  MX

IpyP 0T Apyra o OYyKeOTRy He HpOBOANECH. BMeoTe 6 TeM, B OBASH
' ¢ peomNEpPeHEEM B DSTHSHS MORCKOBMX PACOT HE MOAHO-EUKONOBO® ODy-
AoHOHN®, CTAHOBNTON &KryaxbEOll Dazava BHABAGHNS HS BOSI'0 MHOrO-
odpasEn Ca3uTOBR TOX THOOB, KOTOPHe, M0 yEe ONOXNBEEMOR MNpeAO-



TABIOHUAM, ABAANTON M8PCMNOKTHBHHMA HA MeZHO-HHAKeJISBOS ODPYASHe -
Hne. C aToit U@NBD B 0TATHEG B CPABHATONHHOM MNISH® DAaCCMOTDOHH
T0NOTHA, BRWBCTBAHHHN COCTAB ¥ DYAOHOCHOOTH OASMTOBHX KOMIJISK-
coB BanazHoff waoTH BattoaHCKOW cxnazvaToOR cuOTAMH W FaHH MX
TNABHEE AMATHOCTHYSCEMS NMDHSHAKH,

PacoMmaTprBasMas 49acTh Sallcancxoll ocxZazuaTodf cMcTeMH HE CB-
BBpPO-BOCTOKS OrpaHMucHa YapCKEM OPUOAUTOBHM MOACOM, 8 HA  KI'D-
sanafie - KaAeAOHOKMMM OTDyKTypamu Yunr@sa (puc. I). B &€ crpos-
HHY OPHHAMADT yUaoTHe TDH CTDPYKTYPHHX 3STaxa: joxemOpHilckuil, ra-
NOAOHCKH# W repu@HOKAM.

JoxeMGpalioKult KOMNASKC, MNPEACTABAANNHME KDHCTANANYS ORMH
(QyHAaMeHT, 0CHaXapTCA B YapCHOM OPUOMMTOBOM HOACE M B Erdnfu-
OyABKCKOM TOKTOHHUSOKOM GioKe. B YapoKoM O@UONMTOBOM MofCE OT-
MOYANTCA AUWE T'AHCH ¥ HeGOABWME CAOKA MOTANOpPOA, BKANUSHHHE B
COpneHTHHATOBHH Menaux. [l0 CoCTABY M Y CNOBUAM M@ TaMOpjhUsMa
8/l80b BHBNANTCA ZBA KOMMNGKCA MOPOZA: BHCOREX ZABIsHWH (BSKIOTH-
TH, IAayKofaHECOZepEAWMs NOPOAH ¥ SeNeHOCNAHLNEBHe AUAQTOPETH MO
HEM) ¥ HMSKMX (TpaHyAdTH, aM@uCORUTH, radGpo, MAETHOTDAHHTOUZH
¥ 30ABHHE CNEHIN). B ErdsaHCOyIaKoKOM TOKTOHAYBCKOM ONOKB, paoc-
MONOREEHOM B KIro-3anajuoff vacTd 3allcasckoll cucTeME, KpucTaNdM-
ueoKull fyHEAaMEHT OpPBACTABAADT MOASBOWNAT-MyCKOBUTOBHS, M0ASBO-
W8 T-A%C TOH-C TABPOAMTOBHS , [0JIEBONUNAT~NUCTOH~-TPAHAT-MYCKOBATO ~
BHO ¥ ZpPyrAe CNaHOH, OTBOYANNHS JCNOBUAM AMCTEH-CAaHUEBOR (dauHm
uMeTamMopdusmMa. Cpesy HuUX OTMOUBNTOA HeOOABWAEe TeNa NIATMOKAS3C0-
AepXamuxX NMPOKCOHATOB, METAMODP)HU30BAHHHX B yonoBMax Toff s Ga-
AN«

Kanenodoku#f cTpyxTypEHH 9Ta® COOTABAAET Kro-3anaZiioe 06—
paunenue 3ailcaHckoff cknazuaTol ccTeMH. OH GNOXSH  MpAHMyNecT-
BOHHO BYAKQHOT@HHHEMYU MOPOZAMM AHZEBMTOBOrD U AHABSUT-(A3AMBTO —
BOr0 COCTABOB NpM MOAYMESHHO! pOMM KMCANX ¥ TBPPHI'SHHHX MOPOA.
KanesoHoKKe MHTDySWBHHe 00pasoBaHMA HOPMUDYDT GASHTOBHE  KOMI-
NeKCH ¥ O83UT-IpPAHMTOMAHHE CApHM C PO3KO BupaxeHHOH HaTpoBOH
HeI0YHOC TN,

TepuuHckull oTpyKTypHHIt KoMIZexc sanmazHolt yacTd 3alicaHckoR
CRASZAYaTOH CuCTEMH DSIMOHANBHHME HOOOTHACHAMH ASNUTCH Ha TDH
aTeXa: re0CHHKIMHAMBHHM, oporeHHsit W cyOniaTQopMeHEH.

T'e0CUMHKAMBATGENN CTPYKTYPEHYU aTax ( D28v—c1 ) cunomeH Mopo-
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KHMH TODPHIOHHHME ¥ B JIKAHOTOHHHMM OTHOXeHHAME. CocTam H da-
npaJBEHEe YCNOBAA HAKONAGHMA 0CEZOYHO-BYIKAHOTSHHOH TOAWMM WBMAHA-
IHCH N0 NaTepanH, UTO MO3BOAAST PASAMYATH 348CH /B8 OTPYKTYyPHO-
famManbHEX BOHH: Dro-sanazuyo Hapume-CaypoEyo M 0eB8po~BOCTOYEYD
Yapoxkyp. I'IapHas CKIAZYATOCTH NPOABMASCH HA IPAaHALS HAXHEI0 M
cpeZHEero kapOoma, C Hem CBA38HO BHOADOHE® CHHODOT8HHEHX MHTDYSH-
BOB caypcko#f radGpo-AMODHT-TOEANATOBONH COpHNE.

Oporennuli crpyxrypusii srax (C,-P) B 0CHOBHOM ONOXOH 08pO-
uneeTHO# Momacoolf (GyEOHECKARA CBMTA 02). Bume He# saxsragT mMecT-
pouBeTHAA BYAKAHOI6HEAH M0ONAC08, BRADYADWAA BYINKEHATH  Zaylajl-
oxoft cBuTH C,_3, KPacHOUBOTHN® OTHONOHHA MaTOOWHCKOM OBMTH TO-
I'0 e B03pa0Ta d ZALMT-LANAPUTOBYD Tenwy Cs. MurpysmBuufl marua-
THSM DTOr0 NEPUOAS NPBACTABHANT KaAW-HATPOBHO Oa3dT-TDaHUTOMZ -
HHS CANZAHDMMECKER B Ta0Tayckas cepuu (C,_3) ¥ accouusnus oy~
U8CTBOHHD I'PaHATOMZHEX KoMmaexcos (P).

CyGnnardopmessnll cTPYKTypHHH STAX XapaKTepuayeT coMehrayc-
Kaf BYAKEHO-NAYTOHAYECKAA G83MT-TDaBUTOMZHAA CEpHA (Ti), ono-
X9HHAA OABATHTAMM, MOHUOHATAMM, JMMADATAMH # I'DaHATAMA G DE3KD
BHpaxXeHHOM KanueBOld WEAOYEOCTED.

3 mpuBAAGHHOI'O BHEe KPATKOI'0 I'e0NOrMY8CKOro 00s0pa BUAHD,
YT0 HHTPYSHBHG CasHTH B TOM AAM WHOY Mepe XapaKTepHH NOUTH ZAAA
BCBX MAIrMATMUBCKMX KOMOAGKcOB 3anazHol yacTs Ballcarckod craaz-
yaToil cMCTeMH, HO HaMOOAS® WMUDOKO® DACNpPOCTPAHPHME WMODT  MATH
TASBHHX TRNOB: MOKnapracckmi® ( pe? ), uapoxmid (A-C;?), cayporui
(C,). aprumdaitcxail @ Maxcyrcxull (C_3).

I. l'aGGpoMAE MOKHADPTACOKOT® THAS ( p€? ) OZAram? ORHOMMOH-
HHM MHPDYBHB, AOKAAHAIOBaHAHE OpAZE KDPHCTEANHYGCKHX CJAHIEB
ErgsaH0yEaKOKOr0 TOKTOHEUOCKOTO GEexa. WHTIPYSHB CHOXSE B OCHOB-
HOM POPHOEOHAMTAMHK, CPEAM KOTOPHX BOTPONANTCA DPEAMKTH M6 PEHYHHX
NESTHOKNABCOASPRAMMX NUPOKCGHATOB. [IHDOKCOHHTH MHTOHOMBHO aMQu-
O0NMBHDOBAHH, KATAKASSHPOBAHH W mepecedeHH EMABNK I'DAHATOBHX W=
(HOCAMTOB, KOTOPHE BHXOAAT M BO BMOEADEMO MOTAHODOEH.

" [ZardoxaascoepEamde NUPOKOGHHTH CHOXOHM poMOUveckuM (50-
60%) u uvosoxEmEHEM (I0O-IS5%) nWpoxoeHaMs, nasrsoxzase (I0-I5%),
Gypo#d peromoll oGuanxel (5-I0%), oxgsumeM (5-I10%), pyAHEM MHHe-
pamoy (2-3%). MEKPGCTPyKTYypa ruNEAH6MOPYHOBODHHOTAA, yYACTHAMM
KyMMyAATHBHAA. PoMOHYeCKMH NWPOKOeH NPeZCTABESH ABYMA PA3HOBUA-
HOCTAMH, OXH8 M3 KOTOPHX 00pasyeT AAMHHOMDHSMATHYOCKHS, XOPOMD
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Pic. I, CxeuMa pasmemsHHf raCGpOMAHHX HHTDYSWBOB B CTPYKTypax

 samazEeft waoru 3aMoamcKoldl ckAazuaToOR cHCTEMH.

I - puxaHe OTAOX8HAA 3aloaHCKOH BNAAMEN; 2-4 - repnuHCKAN
CTPYKTypHHH KOMNEGKC: 2 — oyOniaTdopmeHHHM, 3 - oporsHmmd, 4 - .
reOCHHKAMEAABEENR; 5 - HanezoECKWH cTPYyKTypHui KoMniexc; 6-7 -
BHXOZAH ZOKeMODHHCKOr0 KPHCTAANMUBCKOTO @ynzausnmaE 6 - KOHTH-
HBHTANBHOTO THNA, 7 - OJHOAMTOROrD THma; 8-I5 - MaruaTHUecKHe
KOMOAGKOH: 8 — MOBAESTAPIMHCKHe TPAHMTHHS HEPACUNSHSHHHS, 9 -
caazaupMuHckElf 4 I0 - TAcraycKu#t ByAKAHO-NAYTOHERUSCKUS I'PaHOOHS-
HAT-TPAHETHHS , 63. II - aprumoaiicguil -racoponAnKil 02_3. 2 -
MagcyTckn# radCpoHAHNE, 62_3; I3 - Gyrasckdff ToHRAAATOBHH, cI.

I4 - caypokHEit raGOpoOHZHHE, cI, IS5 = moknapTacoKuil M yapoxui TU-

nd racepoMZ0B HepaoulsHeHHHWe; [6 - paspuBHHe HapymemMa; I[7 -

ra60pOMAHHS MACCHBH, YNOMHHASMH® -B TeKCoTe: I - Hofiracoruft, 2 -
Makoyrokult, 3 - loknapracokuit, 4 - lpeoCpaxesckufi, 5 - Aprum -
Gallckui, 6 - HuxomaeBokufl, 7 - Tacrayokuif, 8 - [leTponaBnoBOKMH.
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OrpaHeHHEHe KDHCTANNH, a JApyras NpeACTABIOHA KOPOTKO MDU3MATHYAC-
KeMM # OKPYIZAHMM BepHaMi. [lo oOmelf xemesHeTOCTH 068  pasHOBHZA-
HOGTH #BAADTOS OpoH3ETaMH: Ng= 1,692(Iu I) u Ng= I,702(Nx I).
MosoknuEEE# NHPOKCEH 00pasyeT NPHSMaTHYGCKHES KDPACTANAN, HeDBAKO
COZepXRANUE BEENYGHMS OPTONUPOKCEEA. [I0 ONTHUAOKEM  KOHCTAHTAM
OH OTHOOWTOR K DALY AHONOMA-ca;mT:Ng = ,713; 2V, = 45-52 c:
Ng= 40-42°, Mnarsoxaas (44-41% An) cmaco 3osanan. BHOTZAR 00—
pasyeT TAaCmETYATHS KDHOTANNH, HO Ya0e BHMOAHABT PoAb LeMeHTa.l3
8KIPCCOPHHX MMHEPANOB NPUCYTCTBYDT ANATHT K 38HeHAA HNUHONB
( M= I,787). PyAEue MWHODAAH (OEPPOTHE, XANBKONMDAT, PeXe MAr-
HeTUT) 06pasyDnT PacOBAHHYD BEPAMISHHOOTE.

XuMuuecRufi 00CTAB NMPOKCOEXNTOR OXADAKTOPMBOBAH OZHNM aHa-
aAsoM: Si0, = 49,67k, Ti0,= 0,27%, A10;= 6,9k, Fe 293= I,49%,
Pe0= I1,69%, Mno=0 1755. Mg0= 20,37%, Ca0= #.005, He 0=
2,76k, K 0= 0,83%, Pz°5' 0,12%, m.n.n. = 1,21, cyumma =
99,54%.

C lloxnapTacoKEM HETPY3UBOM upoorpancrnsnnu CBfiSaHA SO0HA
OpYyZASHeHNA, OPBZOTABAADUWAA COOO#f MANIOMOWEYD KOPYy BHBETPHBAHMUSA
N0 NHPOKCAHHTAM M CNOXOHHAA BTODHUHHMM MEJHO-HNKSIOBHMM MMHS pa-
laMd. B npaKTHYeCKOM OTHOMGHHH OpyZeHeHHs MHTepeca He MpPeJCTAB-
AA8T.

2., T'a00pomas YapCKOr'0 THOA (B-GI?) W3BECTHH TOABKO B OZHO-
HMEHHOM O}MOZNTOBOM NMOfce. YacTs WS HMX npsAcTaBAAeT colol Cec-
KODHeBHS TINGH 4 OGNOMEM DPasMepOM AO NOPBHX KECATEOB M8TDOB,KO-
TOpPHe YyYACTBYNT B GTPOGHHH COPNOHTHENTOBOID MENaHEA H COCTABIA-
pT raGOpoOEZEYD YACTEH OPUOAMTOBOrO KoMnaerca, TEkme raHCH NpocT-
PEHOTBBHHO OOGHYEDO 8CCOLMADPYDT C BEKINUYGHHAMH O98IpaHaTOBHX M8~
THOKIABOBHY BMPAGONMTOB W OQUOAHTOBHX HEATHOTrpPAHATOMZOB. Hapazy
¢ HEME OTMBUYSDTOA KPYHEHE BHXOZH racOopoEacs, OpoC Tpa Ho TBeHHO
CONPRROHHHX O AMOPMTSMH, TOHAXNETAMA A AallKaMH KWoZOro cocTaBa.
OB¥ TAK®e® H6 OOGpA3yDT CAMOCTOATOHLHHX MACCHEOR M  NpoACTABAANT
coGoll GNOKH, PasA8NeHHHS OADNEHTHHMTOBHM 'Menaumex. BepPOATHO,3TH
Ta00poRAH ToEEe RDPHHAZAGEAT OPHOZHTOBOMYy KOMONOKGY, HO NpeXC~
TABAADT 0006H 0066 KDPyOHW® N MEHE® ZeSMHTOIDMDOBSHEMS MACOHBH.
Beapaor raGOpoMAeE FeOAOTHYSCKMMH ASHHHME CTDPOrD He 0CODOHOBAEH,
HagGonee BEpOATHO, WEO (OPMHPOBAHNG MX MPOMOXOAMNO B NODPHOA
8aKpHTHA DEQpTOBON B0HM B YONOBMRX HAABNIOBHX ABHEOHWH. Bpeus
saxpuTdA Yapoxoli pudroBoll 30HHM MO BOSPACTy OMMCTOCTDPOMH ONpeZs-
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IASTCH B MHTepBale BH3e-HAMDD. [0 0COCBHHOCTAM XMMUYBCKOT'D COC-
TaBa raéOpOoMAN UAPCKOrO THOA H CONDAXOHHHe C HUMU TOH2IMTOBHE
MOpOZH HO COMOCTABNANTCA HM C OXHAM UB BepXHenaleosofckdx  WH-
TPYSMBHHX KOMINBKOOB, HO UMBDT MHOTO OGWSI'0 C HUXHSKAMOHHOYI'ONb-
HHM CaypOK#M rad0po-A40pUT-TOHANMTOBHM KOMINEKCOM.

HauGonee RPyNHHNS BHXOAH rad0po-AHOPHTOB M AMODATOB W3BOCT-
HH ceBepHee 00C.HuKoZaeBKa, I'Zle OHM OOpa3ywT pasoCUeHHHe  Tela
Cpejii COPNBHTHHUTOB, BYNKAHOTOHHHX M TEDPAr'SHHHX OOPOA HMXHEI'D
naneosof ¥ HUEKHAr0 KapOoHa. KOHTAKTH WX C BMENADNMUMA  [ODO7AMH
TOKTOHAUBCKHS ., TeKCTypa NopoZ rusiicoBUAHAA, peXe MacouBHAA. liu-
POKO NpPOABAAHA HANOXOHHAA AMQUOONUTHSALEA.

MuHepansHuil coora® radipo M raGOpo-AMOPHTOR: NIATHOKAAS
(40-50%), opomseT (20-30%), xaxsonupoxces (I0-I5%), Gypas poro-
Bag oomamka (I0-I5%), amatur (I-2%), DyAHHS MWHDPAEH (2-3%).
MuxpocTpyETypa radCpopad. [Inaruoxzas mo cocTaBy 0TBeYEeT Aalpa-
nopy (55-60% An), MHOrZa cnaGo 3osaneH. bpossur ( Ng=I,702,

2 va = 70-72°) oOpasyeT WZWOMODPEH® MPHSMATHYSCKAS KDHCTALAN.

KauHonupokceH ( Ng = 1,707, ZVNB = 562, o: Ng = 35—40') npezac-
TaBA0H (BCIBETHHMY EODOTKONDM3MATHYECKMMHM KpDUCTANNAMH. Bypuit
aujneon PeAKLUAOHHO 28MANAST POMOHUSCKUNA W MOHOKIMHENN MMPOKCEHH.

AuOpHTH CHOXGHH nuaruoxzasoM (50-60%), porosodt oGuamHKol
(20-25%) , xanummazou (5-I0%), kBapueM (5-I0%), DyAHHMM MUHBPA-
1amu (I-3%). B poroBo#l o6MaHK® COXpPaHAGTCHA PeIMETOBH{ KIAMEOMM-
POKGeH, MAKDOCTPYRTypa TUNMZHMOMODPHOBepHMCTAA. [IMATHOKAES HMBST
COCTAB ONMroKNas-aHAesuEa (28-30% An). XenTo-seneHas porosas
oOuanka ( Ng= 1,655, ZVNP = 87°) claraer  rpyGonpasuaTHueoKul
KapKac, NPOMBXYTKH B KOTODOM BHMONHeHH NAardoxnasoM. U3 sTopHu-
umé MWHEDAIOB OTMeYADTCA XJAOPMT M npeHuMT ( Np = 1,638, Z\INg =
637).

lo BeuweOTBEHHOMY coOcTaBy (CM. Tadd. 1,2) racOpoMAH dYapeKO-
ro THna 4MepT IeifkoGasuToBHE yRIOH (b = 21,13 % 2,9N* npe
yuepeHEO HWBKo# memoumooTH ( & = 8,25 + 0,47), a AHODMTOMAH -~
ne#iko6asuToBult ( b* = I4,84 + 0,46) ® oyCmenmounoft ( a = 13,46 %
I1,67) yknoHd. K oOmuM 0COGPHHOCTAM XHMMUBCKOI'0 COCTaBa OTHOCHAT-
CA MOHWKGHHAA XoI8SMCTOCTE ¥ HASKEA TUTAHHOTOCTD (T102<0.75% B

% OneEra cpejHero np# 95%-Hou BOBODUTOABHOM MHTEDPBAAE.
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NeTPOXMMEYOOKH® CTATHOTHKE CasuToR
sanaauol yaoTw SallcaHOKOM cruazvaTOR oHOTOMN

Tadamma I

HOeTpo- Yapcgait Yaporuft THm, ca:gnsnl U, Ga:gonl ™I, lpruﬂaln:. MagoyroRuit
XHM. THO, JHOPATOMAN Gpnlgﬂ punlgu THI,
moEa-  Ta0OpoMAH n="7 raEiOpom racdpon
saTemn E=4 = 54 N =
- R : s b 4 5 3 5 - d 8 b 4 5
810, 50,39 2,62 59,46 0,90 47,98 3,89 58,27 2,42 53,56 3,70 51,28 3,54
Ti0, 0,46 0,29 0,51 0,09 0,84 0,33 0,63 0,I9 1,38 0,41 1,70 0,62
u203 I7,82 1,89 16,7 0,53 19,9 2,67 I8, I3 1,45 Is,78 0,82 16,70 I,98
20203 - 1,08 0,27 0,71 0,35 3,85 I.SI 2,51 0,76 3,59 1,09 2,66 1,85
Fe0 5232  2,I5 3,91 0,56 6,03 1,3 4,08 1,07 4,82 I,34 7,41 I,%
Mn0 0,I4 0,03 o,I0 0,02 0,14 0,05 0,II 0,05 0,13 0,03 0,I6 0,08
Mg0 6,41 2,33 4,78 0,66 5,48 1,68 3,00 1,09 3,99 I,57 648 2,72
Cal B,62 0,56 5,68. 0,73 10,50 2,I5 5,79 1,16 5,60 1,77 7,05 1,25
Ha,0 2,80 0,50 5,07 I,29 2,80 0,88 4,15 0,7 4,68 0,98- 3,57 0,65
K0 I,()Gl 0,71 I,71 0,61 0,63 0,41 I,77 1,18 I, 0,79 1,40 0,60
n.m.m. 2,I8 I,27 0,85 " 0,51 I,41 I,04 I,I4 0,72 3,16 I,33 0,71 0,56
P205 0,08 0,05 0,08 0,02 0,I% 0,11 0,I7 - 0,I0 0,50 0,23 0,38 0,40
& 8,25 0,72 13,46 2,22 7,52 2433 12,03 2,63 13,06 2,49 10,03 2,02
c 8,71 1,7 4,40 1,30 10,57 3,20 6,28 1,33 5,02 I,60 6,36 -I,73
o'(b) 2I,I3 4,22 14,84 0,58 22,84 5,12 12.65 3,07 17,20 4,53 22,9 5,83
j o] 33,23 6,16 29,50 4,80 43,40 6,97 49,13 8,60 47,65 8,53 42,79 8,31
m' 53,07 7,41 53,87 6,01 42,85 6,75 40,67. 7,42 38,94 10,23 47,09 II,32
n 80,31 13,75 80,93 9,02 87,80 9,12 79,18 9,12 8,21 7,47 79,90 6,39
¥ 4,81 1,45 4,06 1,97 I5,63 4,63 17,22 4,87 19,40 9,51 10,27 5,93
< I 41 7,55 3,29 5,80 =7,58 5,91 6,96 7,09 -2,18 6,52 =5,I5 5,68
¥ 37,99 5,20 34,83 4,9 49,92 727 54,18 8,24 54,93 10,47 47,55 10,66

[prueuange. i - OpezHee apHpuoTHYBOKDE}
Fe,0q FeO M T.N. =~ BECOBHE COAEPNANWA OKWCAOB]
X8parTapacTHKA mo A.H.Basapamgouy.

§ - cpezEes KBazpaTMuHO® nn:onnn;uo.‘,,no , 41,0
8,¢,b°(b),m", 2,0, ¢ ,Q = UHOXDEHE
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S
TaGmuna 2

PacnpezencHde 0asuTOB N0 MeRaHOKpaToBOGTH (b’(b) ), enesucroctd (F), HaTpHeBOCTH(n ),
rauHo3suucTocTd (AI,05) W mMrTaEMcTOCTH ( Ti0, )

YuCHOHHOCTH BHOODKM M 95%-HHE Z0BeDATEABHHE WHTEDBaiH ZOMH

Tuns racopouzos ggﬁ nopox (8 %) C GOAGDEAEHOM:
[=X~] <
E88,°(1)>25  F>50  n>75  AL0y>17,0 M0, >0,75
1.9apokiii, racopouts (D-C,) & 0(0-60)  0(0-60)  2(7-93) 2(7-93) I(1-81)
2.98pcnnn,mopumonnucn-c1?) 7 0(0-4I) 0(0=-4I) 5(29-96) 3(10-82) 0(0-41)
I-2.%9apoknit, 06ve IMHEEE. (D—G.‘?) II 0(0-29) 0(0-29) 7(31-89) 5(17-77) I(0-4I)

3.Caypoxutt, radoponas (c, ) 59 I8(I9-44)  33(38-66) 59(94-100) 52(76-95) 32(42-67)
o  ‘.Caypoxati, opurouss (C, ) 45 0(0- 8) 36(66-90) 33(57-85) 35(63-89) 1I(I2-38)
Y 3-4.Caypoxuil, o0pesunes. (C, ) I04 IB(II-27) 69(50-70) 92(80-94) 87(69-90) 43(36-58)
5.Aprumcafickufl, 6asuTH 502_3) 54 2(5-13) 39(58-83) 46(72-93) 24(31-59) 48(77-96)
6. Maxoyroxuil, Gasura (C,_) 46 2I(30-6I) 18(25-55) 35(61-87) 17(23=52) 45(89-100)

5-6.0058AUEEH, 083U TH 100 23(14-3I) S57(45-66) 8I(72-88) 41(30-51) 93(86-97)
apruMOaiigeoro ®
MaKCYTOKOT0 TUIIOB

(Cpy )

[psmeyarue. 1. I'pasuna cogepxanuft b’(b), F, n, 11203. Ti0,» M0 KOTODHM OLe HABADTCH
NeTPOXHMHUBCKA® YKAOHH, BBATH U8 (6).
2. OuesxE Zonel anbpTepHATHBHOIO pacnpefeleHAA OpM 95%~HOM A0BePETAABHOM
HHTepBaZe B3ATH U3 (I).



59-100% cayvasx). OTMeTHM, 4TO AWODHTOMAH B 5 aHanW3a8x H3 7 HMe-
DT NOBHUAGHHYD HATPUEBOOTE (n > 75).

T'agGponzs CaypeKOT'D KOMONeKCA (cIn) BXOZAT B COCTAB OAHD-
#ueHHOM raGGpo-AMOPHT-TORATONAMTOBON cepHE (4). MHTDySUBH cayp-
CKOT'0 KOMIA6KOA PasMemabTCA B IeDPUMHCKMX CTpyKTypax 3alicanckoit
. CHCTSMH M B 86 Nro-samazHOM RaNeZNHOKOM 0OpaMneHEM. BasuTH ca-
YPOROT'0 KOMIASKCE BKADYANT radopo, raGOpO-HODHTH, OIKBMHOBHE
rag6po, aMpuGonoBHe radipo, 8 TAKEe IOPHONeHAMTH, Iradepo-AMOPHU-
TH, AMOPATH ¥ EBApHOOZepXamue ZWODHTH. Hax npapulo, OHA oOpasy-
DT CHOXHHG MAOCHMBH ¢ TOOHHM NPOCTDAHCTBOHHHM NEPANASTEHHMEM BH-
WeMNepPeUKCABHENX MOpoZ. OTMOUABTCA KOHTPONBL DPErMOHANBHHMA  pas-
PHBHHME HADYWOHHAMU COBOPO-B3AME8AHOrO0 NMPOCTHUPAHEA, HE NPOABIGHE
CBASH ¢ BEDXHeNaNs0B0HCKHMA HalNOX@HHHMM CTDYKTypaMd, XapaKTep-
Baf znA Gones MOSAEMX radGpouzoB apruMCaficKoro W MAKCYTOKOTD
TANOB. K BaxXHHM ZMAUHOCTUUYOCKHM NPUBHAKAM CayDPCKOIO THNA OTHO-
CATCA HX T'Hol{COBMAHOCTH, OCOGBHHO OTUTIMBO NMPOABASHHAR B U0~
paTax ¥ racOpo-AMOpHTAX, H MOCTMEIMATHYSCKAA aMpuCoxausanuma, Ko-
TOopas HaxAaAHBA®TCA HE IAGODOMZN ¥ BMOWADNMWS NODOAH U MPHUBOZAT
K 00pasoBaHKD EHPOKWX ODEONOB AMPUGONCOZEDEAMAX METACOMATHYEC -
KX NOPUZ, BOAOTH ZO MOHOMMHS PANBHHX I'OPHOASHAMTOSB.

OnuBuEOBHe rad6po M radCpo-HODHTH ABAADTCH HaWCOXee JApeB-
HAMY 00pasoBaHMAMH KOMUNOKO08 M CHAranT HCOHONHTH ¥ KPYNHHE 0C-
TaHOH B O0X6e MOAOAHX raGOpouzex. OAuBMHOBHE radopo CIOXeHH
goporepuroM (30-35%), kamHEOnupokceroM (25-30%), ¥g = I,710,0u-
oBHUTOM (40%), 86% An. B racGpo-HOPHTAX OTMEUANTCA IAGPAZOD
(57-60%), 50 An, xaMHONMHPOKCSH (20-25%), xp 1,692, ast‘-su .
raneperes (10-12%), Ng= 1,710, 2Vy Np* 56-60° s Oypo-seleHas poro-
pan o6manka (3%), warHeTHT (5=7%), anarTaT (MeHee I%).

laGGpo ¥ amfuoexoBRe radopo o0pasynT BBAMMONEPXOZH G pasc-
NABYATHMA KoHTaxTaMd. OHM COCTOAT M3 Zalpanopa (52-68%), 55-
75% An, x1umOnHpoxoema (20-25%), Mg = I,705-1,710, 2vy = 40°
sameuapme#f ero poroso#t oOmamxd (10-30%), Mg = I,690.

HAHODHTH ¥ KBADPNCOASDECHMS AWODATH MHTOHCHBHO XaTaKiaSHpO-
BaHH @ pasrHefiooBaHH, YTO NMOBBOAAST AGIKO OTHAAUATH HX OT APYrEX
TENOB GasHTOB. OHA ONOXSHH BOHAHBLHHM AHASSHHOM (40-60%), 48-22%
An, Gypo-seXeHo#t porosofi ooMamko# (I5-45%), ¥ = I,680-1,695 #
KamHonupoxceHoM (Hg = 1,695), KoTOpH# BOTDRUA®TCHA MCKADYNTEABHO
K8K DoAMKTOBHH Munepan. K oTOMy riaBHOMy napareHssucy AoGaBAs-
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§7TCA B DA3AMUYHHX MacomBax Kazamnar (4-6%), omormr (I-3%),EBApn
(3-5%). '

[lo xuMuuecKoMy cocraBy (Tadn. I,2) caypckuif KoMmIeKC reTe-
pOr'eHEeH W OTYETIABO pasOUBAETCA HA ZBe I'pPyONH nopoa: radGpon-
IH, BEIDYADNKe ONWBHHOBHE radlpo, racGpo-mHOp#TH, raddpn, rad-
Opo-ZHOPATH M AMOPUTOUAH. [NA MX DAsNUYeHHS [OCTDOSHA AWCKDH-
uMHARTHAA QymxmuA: D(x) = -0,0I8 8i0,+ 0,007 ?102 - 0,007 41,04
-0,007 Fe,04 -0,007 Pe0 +0,I0I wmn0O +0,007 MqO +0,0I7 Cal +
+0,017 Fa,0 -0,005 K,0 +0,964, mossonApmas AXA ueiell AWarH0CTH-
Ki HONONB80BATH 6AWHAYHHE XEMWUGOKMe anamMsH. Bomn J(x)< 0O,T0
8HAIM3 OTHOOHTCA K AWopATOMZEM, 8cid A(x)> 0, - x racopouzam.
JunMpuuecKas omdOKa HempaBWAbHOW Kaacoupuranuu pasma 3,8%. 008
BHZ8NOHRHG PPYNHH XAPAKTEPHBYDTOA AGUKOCABATOBHM YEKAOHOM  (GOM.
7803, 2) O yMOPOHHO HHSKOH menmouxHooTED (8- = 7,52 % I1,85) Ans
ra0OpoMZOE ¥ CYyOmenOuHHM yxiaoHOM (a = 12,03 + I,85) ana Auopu-
TOWZOB. I'adOpOMAN XapaKTepH3YyOTOA TaKEe BHCOXKOM HBTPOBDOTHD
(94-I00% apanusoB B BHOODKe HMENT = >75) M BHCOKOH  IAUHOZ8-
MHOTOCTED (B 76=95% Ciyuamx 41,0, >17%). J4OpATOHAH CHMSKH K
HUM N0 COOTHOMGHWD WeAOYSHl ¥ IAWBOBEMACTOCTH, HO MMODT MOBHUEE-
BEYyD XoN63HCTOCTH W BAOLMA HH3RYD THTAHWCTOOTH (OM. TalH. 2).

i 4-5, BepxHenansoaolckue raGOpomAH (apruuSajickuli ¥ MaxeyT-
crult xomnueron C,_z) BXOAAT B COCTAB IeTRPOreHHON BYIKAHO-MAY-
TOEEYECKOHK radOpo-rpaHoCUsHET-rpaHdTHOR (Gasamsr-aunT-NUnAapH -
T0BOH) OOpEH, X2paKTepUBYDUWS#cH ONPeAGNEHHHMY BpEANBHHMM  DCO-
GoHHOGTAMH., B.CHpexTacckoM, HoxomsckoM # OpZaTacckol apsazax
NpofBIeHA HENONHAS CYWMECTBOHHD IDAHMTOMZIHAA, KANH-HSTDPOBAA WHT-
pyauBEAR cepHA (caAAHpMWHCKad), B ApramdalickoM u [letpomasiob-
CKOM 8pealaxX - HENONEAA OYHeCTBOHHO G23HTOBa® cepus (aprumMéai-
ckafd), B TacTayoxou ¥ [IpeoOpaxeHCKOM apeaXax - [olHasd radopo-
TPaHOCHeHMT-TPAHUTHAA EanREaTpoBas cepun (Tacrayckas)

B oTpooHAHM apruMoalicxoro KOMOAeKCA YYACTBYNT radopo-zuada-
8H, ra60po-ZMOpUTH, AUaGasoOBHe MOPHUPMTH, MDPOCTPAHCTEAHHO CON-
PAXOHEHG C 8DSANaMK PasBHTHS 0aBa’ABTOBOre Byixauusua G, z.

B oTpooHHH MAKGYTOROIO KOMNABKOS — ONWBHHOBHE radopo-AHaldasH,
ra60po-HOpUTH, radOpo-ZMOPUTH, JOKEANSOBAHHHO KAK B apeamax pas-
BATHA GASHTOB apriMGéaioxoro THmE, TaKk @ BHYTPH G0Nee MOMOZHX
ByAKAHO-MAYTOHAYSOKUX IPAHATOMAENX OTPYKTYP Cz. [pAMHe BOSpacT-
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HHO- B3aMMOOTHONeHEA raCGpOMAOB OGOMX THMOB Haonmwzazuck B [leTpo-
NaBIOBOKOM apeane, rie AAHeHHOs Ten0 rad0po-AWata3’0B MaKCyTCKO-
IO THNA WETPyAEpyeT Xaflxy Auadasps aprumaiickoro THna.

 BasuTH aprumeaficxXoro TEma cHarapT NMHeliHHe Tela W yANMHEH-
HHO MBOCHBH, KOTODH® HE BHKAWEMBAHMM CMBHFNTCA DOAMEA AaeK. WaT-
pysuBH ¥ AaifKH pacnonarapTOA NDeMMYNEOTBEHHD HHXe OTpaTHIDE du-
YSCKOT0 YPOBHA KOMATMATUUHHX ¢ HHMW GasalbTOB, OZHAKD OTA8NbHHS
Te/ida NPOPHBANT HYXHEE T'OPMBOHTH (GasambTOMZHON ToamM.

BueAfAnTOA WeTHDPS apealla DPaSBHTHA aprambailcknx raGCpOMAOB:
Koxomsoruil, OpAaracoruil, lerponaBaoBekuit ¥ AprumGafickuit. s mux
TOXBKO B AprumGaficxou ¥ [eTpONaBAOBCKOM 8pBANAX OTMEYALTCA OT-
HOCMTSAPHO KPyOHHE MACOWBH Naomazsn Ao 20-50 k. B 0CTaNbHHX
apeazax NpeUMyueoTBEHHHM Da3BHTHEM MOABBYNTCA Aaliku ¥ HeGOoIBmHE
nuHelisHe Tela MOWHOCTHD 20 MEPBHX ASCATKOB METDOB M  [POTAXEH-
HOCTBD A0 I,5=2 KM.

TadGpouns apraMGaficKOro THNA B IIABHOM 00BeMe NpeZCTaBIeHH
raGopo-zkadasaMy ¥ 0yOmenoyHHME radopo. Ux cocraB: NNardoxnas
(50-70%) , kmusonapoxoss (20-25%), Gypad porosas oOMaHEKA (2-Tj),
guorur (0-5%), nanueBul moxesol mmar (0-5%), MGUHETHT, WIABMEHHT,
anat™MT. MEKPOCTPYKTypH raGOpoBHe, OQuTOBHE, HOMKMAOOQHTOBHE = #
Zua0asoBLe . .

[zaruexnas cZado S0HANSH K MMEeT cocTaB anjesusa (40-50%
An). Kaugomuporces ( Ng= I,718, 2Vy, = 56-66°, c: Ng= 40-53°)
[0 XHMMYBCKOMY COCTABY 0TBEYART COOCTBOHHO CANATEM aBrUTOBOID
pAZA, MMEOWMMA HOBHEOHHYD TAMHOSEMHCTOCTB. bBypas porosas oGMaB-
Ea ( Ng= 1,682, c: Ng= 19-200) o0pasyeT CaMDCTOATENBHHE 38pHA
¥ Kalis BOKPYT KIMBONHMDOKCeHa. Buorur ( Ng= I[,627) npacyTcTBy-
6T NPaKTMUBCKH [OBCEMOCTHO M ABARGTCA XApAKTEDHHM MWHEPAJOM
3TNX raCOpoKAeB.

OcofeHHOCTEY radGpoOMZOB 3TOI'D TUNA ABIASTCA M0CTOAHHOR
COHEXOKABHM® WX ¢ OYOWeAOUHHMH Ira00p0-3CCEKCHTAMA M NIarMOoCHe-
HETAMYM, [lZarMocueEETH 0OpasynT XuAH B raGOPOMAHHX WHTDY3WBAX
MOWEOCTHD A0 N6PBHX OBHTHMBTPOB M OYAHB DEAKO - BAWHMUHHEe Zali-
Koo0pasHye Tela MOMHOGTEN 40 20 M. ['aG0pO-dCCBKCHTH CAATADT
unKpoodpaanue Tens CpPeAM TraGOpOMZOB, KOHTAKTOBHe B0HH ~ BOKPYT
N7aTHOCHeHNTOBLX XMN, PACCBKALUMUX radopo-AuadasH, peXe XUk,

Fa0OpoHAN MAKCYTCKOTO KOMNISKCS B DOrHOHANBHOM MIAHE TaKXs
HKOHTPOAMPYNTOHA -0a3aNbTOMAHNMN BYNKAHMYOCKHMM NMOACAMM, HO B DT-
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nuyMe 0T racOpoMZk0B apréMialicKoro TAMA IOKAAH30BAHH KAK B apea-
Jlax pasBMTHA CA3MTOB apruMiaiicKoro TiHma, TaKk M BHYTDH  BYAKAHO-
NAyTOEHYBCKMEX CTPYKTYP CANAHDMUEOKOT'O M TACTAYCKOr0 TI'DaHATOMZ-
HHX KOMINSKCOB. M3BECTHO WBOTH MpoABNeHEd TaCcGDOHAOR MAKCYTCKD-
T0 THNa. 9T0 - MacouBH. Maxcyrcxul, ByRoHBROKMH, ceBepEH# W WXEHH
Koftrac, rpynma lleTponaBnoBCKEX MHTDYSHBOB, 8 TAK®e HeCOJBmMe
TeXA M OPBONH OCTAHNOS B KOoKOHBOKOM, [peoOpaxesckoM u Tacrayo-
KOM TDaHATOAAHHX MagcuBax (puc. I).

T'nasnoit meTporpaguuecxoff pasHOCTED BO BCBX MACOMBAX  MAK- -
OYTCKOrO0 ROMIAGKCA ABAADTOA OAMEMHOBHE radCpo-ZHAaCasH B OIMBH-
HOBHE radOpo-HOpHTH. B [Ipe0oCpaxeHcKOM MACOMBE, KDOM® TOr0, OT-
MYanTCA racdipe-AWODHTH, 8 B MAKCYTCKOM - MIATAOKAAB0BHE [0 pH-
ZoTHTH. PacoMoTpUM OTAeNBHO meTporpafun radGpoBoro Maccusa Mag-
ey T, npaucraﬁxmero 0000l WHTEpRC ONaroAaps OAHOWMOHHOMY MeZ-
HO-HHK@JI0BOMY MOCTODOENSHWD, NMPOCTPAHOTBEHHO M TOHETHYSCKA CBf-
BaHHOMY 0 HuM (3). B gopuupoBanud MaKcyTCKOro MACCHBA YYACTBYNT
TPY MHTPY3UBHHE (asH.

Onup4HOBHe racepo-a¥acdasH (I ¢asa) - paBHOMOpPHO38 DHUCTHE
YepHHEe MOPOZH, CHOEGHHHO B0HANBHHM nrnonuaau'(so-?ﬁﬁ), 55-
35% An, onuBuHoM (5-20%), Ng= I,765-1,768, 2Vy p = 78-82°, p=
48—52%. tmnuomlpoxoannn (5-12%), ¥g=I1,710-I,722, ZVHE = 42~
489, 8: Ng= 42-52°, £ = 31,4%, GuorTuroM (3-4%), Ng= [,640-
1,660, -ampuGonon (uexes I%), runspcremoM (Mexee [%), KaluoB
MONeBHM MMATOM, MATHETHATOM, MIBMOHHTOM H ANATHTOM. MHKDOCTDYyK-
Typa ocydoduTosan.

lelixoxpaTeBue racOopo-HopaTH (2 §asa) - KpPyNHOB8PEMCTHE Mo-
poAiH, OJOReHHH® Aadpazopom (60-75%), 62-48% An, rTHnepcTeHOM (5=
10%), Ng= 1,696, £=23,0%, porosoit oOmasxolf (I0-20%), Hg=
1,683, 2Vy, = 73°, GuomuroM (2-5%), Ng= 1,683, £ = 29-34%,
KIMHONMPOKCOHOM (MeHee %), anaTeTOM, LMPKOHOM, GazzeleuToM,
HABMBHMTOM ¥ MATHOTHTOM. Ilkpoc'rpyxsypa rac6poBan, yuacTKauH
ragopo-ofHTOBaf.

TpeThA §asa NpeAcTaBNeHA MAATHOKNA30BHMM MODPHAOTHETAMHA H
MEBOKDATOBHMA DNMBHHOBHMHM HODUTAMM,. [1RardOK1830BHA NEDPHEOTHTH
CHOXSHH MAArHOKAasoM (I18-23%), 72-67% An, onuBMHOM (55-60%),Ng=
= 1,698-1,708, £ = I5-20%, runepcrenoM (IC-I5%), Ng= I,68I -
1,690, f= I4-20%, KknuHonupoxcenom (I-3%), Ng= I,706-I,712,
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snpuueno—t-:paonoﬂ porosofi ooMaukofi (2-4%), ZYNS = 48-80°, CiNg=
= 12-14%, cnoraroM (2-4%), Ng= I,600-I,6I5 ¥ THTAHOMAIHOTHTOM
(1=2%) . Mea0KpaTOBHE ONMBHHOBHE HODMTH CZOXeHH ZaCpagopoM (53 -
68%), 65-56 An, onusmHoM (I8-23%), Ng= I,702-I,706, £ = I6=
19%, rEmepcrenoM (I3-I8%), Ng= 1,690, f= 20-22%, KOPHYEEBO-
KpacHolf poroso#f oCOuaskoll (3-4%), Ng= I,680-1,682, GuoTuTOoM (3-
5%), TuranoMarHeTHTOM (2%). BOoTpevaDTOA annanmis 86pHa KIMHO-
MUPOKCBHE .

PyAHasA BKPANJEHHOCTS (IMPPOTHH, X8NBKONMDHT, NOHTIAHANT)
XapapTepHa Aaf raCOpOMIOB BOSX TPex (a3, OJHAKO MaKCHMaIBHHE
KOHUBHTPALKY MeZHO-HEKONGBHX MUHepanoB (Zo 2-5% K BHme) 0TMEUA-
OTCH B radopo-zuadasax nepBoli fasH.

[mf 7ApyrUX MBCCHBOB MAKCYTOKOT'O THNA NpuBefioHa 0000mEHHAA
nerporpaqmqaunaﬁ‘ XapaKTepUcTEKA rad0poHZ0E,

OnuBMHOBHEe raGOpo-AMaGasH CICXeHH SOHSIBHHM NMIATHOKAASOM
(57-67%) s 65-57-18% An, omusuboM ( £ = 40-45%), coZepEarme Ko-
TOPOre B DABAMVHEX MHCOMBAX BapeHMpyeT 0% 3-4% a0 I0-I5%, RaMHO-
nupokceno (I13-17%), £ = 35-40%, uxorgs runepcreHoM (5-I0%),f=
= 35-40%, porosoi oOuanko#t (I-5%), m OmoTarToM (7-I6%), Xeneamo-
TOOTH KOTOPOI'D DPOSKO BAPHAPYST OT MACOMBA K MACGGHBY.

T'a00po-gopATH CAOXSHH niardoxnasoM (50-70%), 60-45% An,
omuBuEoM (2-8%), Ng= 1,723-1,730, knusonmpoxcesoM (5-I5), Ng=
= 1,714, a 7ax®e poroBoli oCuamxolf (2-I2%) u GmormroM (4=I10%).

TaG5po-AM0OpHTH, ¥3BeOTHHe TOARED B [IpeoCpaxeHOKOM MAOCHES,
CAOXEHH BOHANBHHM Nuar#oxnasoM (57-68%), 44-22% An, KIMHOMNEDOK-
cesoM (I-5%), Ng= I,7I4, runeporenom (I-2%), ¥g = 1,730, poro-
sofi oGuanxoll (10-20%) ¥ GuoruroM (8-I2%).

[lo meTPOXMMMUECKAM C0COGPBHOOTAM (Tadi. [,2) radOpoEzH ap-
THMGallcKOTO ¥ MAKCYTCHOD'O THIOB MMelT HeilxoGasuToBuh (b <25) M

_cyOmezouno# (ooorBeTOTBERHO & = 13,04 + 2,0I ® a = I0,034I,57 )
yrnoEs, K oOuss mpusHaKal He0OXO0AMMO TAKES OTHOOTH HETPOBO® CO-
OTHOEGHEE WeA0US# M yMEDeHHO BHOOKYR THTaHMOTOCTH. OZHaKO no
PAAY NOTPOXMMUYSCRKX NDMBHAKOD CAaSHUTH 5TUX ABYX THNOB  BHAYWMO
OTHMUEMH NpE 95%-HOM ROBEDPHTOAHHOM YDOBHO: COAGDEAHMA 5i0,,
P3203, Na 0 BHES B ra60poMNax MAKCYTOKOIO THHA, 8 Tioz, Pe0,
Mn0, Ga0 sHme B radOpokzax apreEudaiickoro Téma. [As X pasunuMs
TAKEAS MOOTPOBHA AHCKDUMMHAHTHAR QyHKIMA (OM. Tadl. 3), NO3BOAAN-



maf KISCCHQUUMYPOBATE WHTDPYSMBH N0 8 MHAYHHM XMMAUBCKMM aHanm -
saM,

[IpoBezi@eHHEOS MCCABZOBAHME HOSBONUAO CHOPMYAMPOBATH I'IaBHHE
AM3THOCTHUGCKNEe MNPASHAKM BHASNEGHHNX THNOB racdGpoMzoB  sanafgHoH
gyaorH 3altcanckoif ckAazyaTol cucreMd (cM. Tadid. 3), CpEAM KOTO-
pHX K NOTOHOMANBMO PYAOHOCHHM OTHOCHTCH TONBKO MS8KOYTCKHMH Tum.
ApruuGatickul THn raGOpOMAOB,B OTIHYHE OT MBKCY TOKOT'0,MMB8T Mar-
HETH T-MIGMEHHTOBYD AKNSCCOPHYD ONeHMAAN3AILHEN W B OTHONBHAA M-
HO~-HHK@NeBOT0 ODyASHOBEA HHATEepeca He NpeACTaBAAeT.

liokmapracckud TN raddpoMA0B, HECMOTPA Ha MMEDUWMECH MpU3-
HAKW M@JHO-HMKBNOBOTO OPYyASHBHMA,H8 NBPCNOKTABOH BBMAY  KpaiHs
OrpaHENYOHHOrD DASBETHA B JGHHOM DEr'MOHE.

Cayporuit ¥ vyapoxuit Tuny raGGpo¥A0B, y4YWTHBAA MX ¢OCTas,
npudnuxapnuiics k¥ cocraBy OfUOAMTOBHX IraGOpOMZOB, OTCYTCTBHE
NPUBHAKOB DPacONOBEAA U MEZAHO-HUKeNeBOH MAHepanMs3amud Jaxe B 8K-
1ueccopHOl jopMe, a TaKkEe De3K0e OTAMYMe 0T W8BOCTHHX DYZAOHOCHHX
rad0poBHX WHTDPySWi KAK B M3Y4YOHHOM,TAK B B ADPYTHX PerWoHax, Mo-
BUAIUMOMY, ABAANTCA OecnepCleKTHBHHMH HA MeZHO~HHKeneBOe OpYZAe-
HOHHE .
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6. KY3HENOB D.A., BEIOYCOB A.®., MONAKOB I'.B. CHcTeMaTHEa
MarMaTHYeCKMX gopuanmuii mo cocraBy.- "I'eonorus M reogusmra”,
1976, k& 5, c. 3-I9.

7. YOUAKEP l., EPAYH I'. PaccaoeHHH® .A3BeDXOHEH® MOpozN.M.,
"Mmp*, I973, 552 o.

B.H. Boremdos, A.ll. Kpssesko, T.P. Bumusa, x
l.A. BaIHKRHH

AIIATHTOHOCHOCTD
KOI'TAXCKOT'0 TABEPO-JMOPHT-MOHLOHATOBOTO KOMILIEKCA
B KYSHEIKOM ANATAY

CpezM pasAMYHHX THNOB radCpodzHHX HHTDy3HBOB AnTas-CafgHCKOH
00NacT™d OTHOCHTONBHO BHCOKHe COZSDEaHAfA Hoodopa XapaKTepHH
TOABKO ANA C83UTOR CMeHUT-raCcopoBol Ta60po-AU0PHT-MOHIOHATO -
ol accoumanuit (puc. I). HamGonee MHTEpPECHHMA C TOYKM 3peHMA
MOUCKOBHX MOPCMNOKTHB ABNANTCA MACCHBE raCOpO-AMODUT-MOHIOHATO -
Boit accoumanuK, NpeAoTaBAcHHO# B paccMaTpHBAOMOM DeTHOHE  KOI-
TAXOKHEM KOMIAGKOOM. B cOcTaBe KOMNAEKCA BHASNANTCA MOPOAH ABYX
rpyan: paHAMe MeNAHOKDATOBHE IaGOpoMAN M Golee Mo3ZHWe Xel'Ko-0a-
SUTH MOBHMGHHOMX WENOYHOCTH (ZAMOPUT-MOHUOHATH, BOCEKCHTH, ABrET-
OHOTHTOBHE® ZAUOPHTH). XapAKTEDMCTHKA KOPTAXCKOT'O KOMOASKCA  MAN
OTASABHHX, BXOAAWMX B 8I'0 COCTAB WHTDYSHBOB,COZEDPRUTCA B pado-
rax C.1.Xanpusa (9). B.H.losraza (4), T.B.lonakosa u zp. (8),

A N.Kpasesko u Ap. (5,6), [O.A.Banuxusa (2).

PaaMemeRMe M8CCHBOB KOT'TAXCKOI'0 KOMONeKcAa B npegesax  bBa-
TOHeBOKOM 30HH BOCTOYHOrO CKIOHA KysHeuxoro AnarTay noxasaHo Ha
péc. 2. Macowss 0OHApyXMBEDT BApDHALMM M0 COCTABY, YTO MOSBOAMND
RHASANTH HOCKOABKO 8pBAAOE, B MpPeZ8AaxX KAKZOI0 W8 KOTODKX pas-
BMTH OZHOTAMNHHGe MHTPYSMBH. Horraxckulft apean npejcTaBIeE CoGCT-
BoHHO HOorTaxcKWM MACOMBOM, ANA KOTODOr'D XapaKTePHA &CCOLUWANMA
MOIAHOKPATOBHX DBKPMTOBHX radepo ¢ HeACOHNEHHHMA KPeMHOKHCIOTOH
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Puc. I. CpenEEe cofepxaméd B 95% AOBEPHTE IbHHE MHTEDB&IH

PZDS B rad0poHZax pasAMynHX ¢opMamuii: I - AYHHT-MAPOKCEHMT-rasd-
GpoBas (MaccHBH Aramsk, Jucoropcxuit Oamam); Il - TPOKTOMMT-AeHKo-
radoposas; [l - cmeHUT-TadOpoBasA; 1Y - radOpo-HopuToBas; ¥ -rad-
GpO- 110 PH T-MOHIOHH TOBAS. i

OIMBAH-8BTHT-GHOTHTOBHMY AWODUT-MOHLOHMTANM. Banaxwinckulf ape-
an BRINYAaeT pAX MaccmBoB (BanaxuxHcKu#, Conronckuff, basaHoBC -
Kuit, Kammapcks#t m Apyrme), npeoGAazanmuMy MNOPoOZaMd B KOTODHX AB-
AANTCA OMOTAT-ABYNHDOKCOHOBHE AMOPMT-MOHUOHMTH. OT ZAMOPHT-MOH-
IOHATOB KOTrTaXCKOr'0 MAOOMBA HTH MOPOAH OTAUYANTCA CoXbumefi HaCH-
WeHHOCTBD KpeMHeKHCHOTOHK (Tadn. I). He cmyuailio B MaccuBax Ba-

¥



IaXYdHOKOTO apeana NOABAADTOA KBAplU-COMGDXAEME DA3HOCTH AHODPHT-
MOHIOHMTOB ¥ COBEDHEHEHO- OTCYTETBYDT MOPOZH C ONMBHHOM.

MenaroxpaToBHe radOpoMAN nepBoll §asw B npegenax bamaxuME-
CKOr0 appala pPassBETH OrpaHWYeHO. YOOMAHYTHe JBa apeals MAacCHBOB
KOI'TAXCROT0 KOMINXSKOA HMEWT HEKOTODHS -0COO8HHOCTM, & MMBHHO:
mUPOKOE PABBUTHA AMOPAT-MOELOHNTOB, T.8, MOPOX,  XApaKTepESyD-
WUX0A NAparsHe3MO0M AHZSSHHA M OPTOKAASAa, BIAMMOOTHOWSHHA KOTO-
PHX 00yoNaBIRBADT MOHHNOHHTOHMAHYD CTDPYKTYDY.-00a apsaza 3aHAVADT
0eBEpPO-3aNaZHyD 9acTh baTeHeBCKOM 30HH.

B nenTpe BaTeHeBCKOH B30HH DAcHONOXeH KpynHHd YHOaTorui
8pean MacCHBOB .KOTTAXCKOr'0 KoMmIexca. [oposaH nepBol fasd B 5TOM
apeans NpeiCTABISHH I'AaBHHM 00pas0M MANAHOKDATOBHMY  DOTDBOOG-
HAHKOBHMA rad0po, B MoHBEEH CTeNOHM MNGHOEDATOBHMH ONMBHHOBHMA
ragdpo, raddpo-nepapoTuTaMe. Cpeau zeiikxo-CasuToB npeoliazanT
CMOTHT-aBIUTOBHS AHODHTH, YaCTO O OAMBUHOM, OAMBKH-@BIHTOBHE
9CCEKCHTH, B MPHBEGM KOANUSCTBS NPHCYTCTEYDT ABTHTOBH AMODHT-
MOBLIOHMTH. B YiiGaToralt apean sxoxaAT YacralruHcKEl MaccHB ¥ Hec-
RONBKO O0N6M MONKWX WHTDYSHBHHX T8A B 03800, DOKH BHOKaMXM,Kpyn-
HH8, HO MJIOX0 HByYeHHH® MaCCUBH B BODXOBBAX pex Yicara m TepeH-
oy, Caprurofioxad AailxooCpasHas WATDYSHA W DAZ MOAKMX T8A, OCOX-
PAEMBHUXCA B BHZ® OCTAHINOB CpeXd I'DAaHNTOMAOB ceBepHoll wacTu Jit-
0aTcKOrD NEyTOHA (pHO. 2).

B pro-socrousoff yacTH BaTeHeBOKO# 80HH oOocolaseTcd ByAsaH-
KYXBCEMH apeal MONKEX WHTDYSHBHHX TeN KOI'TAXCKOI'0 KOMINAKGA.
Nopoas meppolf asH 8A80h, KAEK H B YHGaToKOM apeale, IpezoTaBie-
HH NpeMMyHEOTBOHHO MOAAHOKDEaTOBHMHE DOr'0BOOOMAHKOBHME radopo.
[OpeoGaazanman XAeliKo-0asHTOBAA YAOTH KOMNIEKCA HMEST COCTAB &B-
PUT-GHOTHTOBHX B OAMBHH-8BTHT-CHOTHTOBHX AHOPNTOB M SCOBKCHTOSB.
OCmuM AXA KOITAXCKOT'0 KOMONeKOa ABAASTCHA 6r0 ABYyXJasHOs CTpOS -
HES, POSKO MEAAHOKDATOBHH COCTEB raGGDONA0B, OGHOPMHDOBABENXCH B
nepsyo $asy, KORMUBOTBOHHO® NpepCiajeHEe HAelko-0a3aWTOB BTOPOM
¢ase, Wx OoZee BHCOKAR WANOUHOCTH B RAXNEBOCTH B OPABHEHEE ¢
APYyrEMM racopoupamu Axrae-CanHckol oGumacTu. lefiko-GasuTH YHGaT- .
OKOr'0 # ByASHRYABOKOTD 8pPOANOE ABIADTCA O00IAe HATPOBHMA, ueM
000TBOTOTEYOMNE MOPOXH COBODO-3aNAZHHX apeaXoB DacHpOCTpa HOHHE
KOrTAXOKOr'0 KOMNASKCA.

Coxepzande $oojopa B MACCHBAX W3 Da3HHX apeajos pasAHYED,



TaGnuua I
XuMuuecKuil cocTaB raCOpPOMAHLX [0POZ HEKOTODHX MaCCMBOB
KOI'TEXCKOrD KOMINeKCa

I ( n= 28) 2(n= 33) 5(n=29). 4(n= 37) 5(n = 10) 6( n =23)

X ) i S X S X s i S % S
8102 54,88 2,82 43,45 2,9 Saead . 2529 50340 2,68 44,91 S N AR b 2,69
710, I,10 014 I,48 . 0,44 1,25 . D2k 1,37 0,28 1,68 0,90 I,3% 0,43
Alzo I55s 0361 1450 2,65 19,52 2,09 164,91 2,05 1835 2,84 18,86 Is79
Fe 03 1,56 0,56 4,31 1,61 2,23 - 1,08 4,25 1,20 BB 2 KT 2L 5 L0
FeO 5,60 0,50 Tadoiy L5 g R L € 5,48 1,18 G A5 252 5,42 0,92
Mno 0,03 0,02 0,16+ 0,05 0,11 5 0508 0,I2 0,07 o0,I4 0,03 0,14 0,06
MgO 4,36 I,4I 9875 12 6k 3,44 I,I0 54525 1,62 6,459 I,81 3,93 [,60
Cal = 7,08 [,58 16,02 1,65 BB T95 9,78 1,44 1248 2.11 7,95 2,05
Na,0 3,92 0,46 0,87 - 0,15 3,70 0,61 15 0462 2,68 0,80 4,32 0,76
K0 2,48 0,86 0485 0,31 SUE =Rt 13920 Q.67 0,72 0,43 2459 Il
r205 0,40 0,08 0,53 0,44 0,567 B:21 0,76 0,21 0,47 0,55 0,63 0,23

l[ipuMeyaHue: -~ YMACHD aH4NM3OB, BOWEBAUMX B MOACUET OpeAHero: I - BazaxumHoku# MaccuB; 2-3 -
Korraxckuif MaccuB (2 - racopo, 3 -IMODUT-MOHLOHUTH); 4 - YacTalrMHCKMY Maccus; 5-6 - palioH 03.
Bynaakyns (5 - radopo, 6 - AUOPATH).
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Puo. 2. I'eonoruyeckan CXeMa Pa3MeUWlBHMA MB8CCMBOB HOI'TAaXCKOID
KOMOZIBKCAa B CTPYKTypax BOCTOWHOr'o ckaoHa HyaHeugoro Aznaray.

I - af@ysuBHO-0CaOUHNO 0Gpa30BAHMA ZEGBOHCKMX MPOTMOOB. 2 =Cy-
LECTBOHHO Kap0OHATHHE® W BYAKAHOI@HHO-TODDHTEHHHE OTIOXOHHA HUE-
HErO-CPeAHETr0 KeMODUA; 3 - BYJIKAHOTE8HHO-DCAZDYHHE MO3AHEZAOKeMG-
puilck¥e OTHOXOHMA (B COOTBOTCTBAM CO cTpaTurpadmueckodt  cxewoit
KI[¥). 4 - cpeasenaneosoiickne (7) HODAMAPKATH U WENOYHHE CUBHMUTH.
5 - paHHenaneo080HCKAaA IPAHMTOMAHAR (QopMallUA; 6-7 — MACCMBH KO-
TaXCKOI'0 KOMIABKCE: 6 - CYWBCTBOHHO raGOpOMAHHe, 7 - AMODHTOBHE
# RMOPAT-MOHUOHHTOBHE; 8 - raGOpOBHA MACCHBHHEACHOIOD THMA;

9 - nMonfA pasBATMA CYOBYAKAHWYECKMX TeJa rasOopouzoB (Coidckuil, To-
pUMCKUMt ¥ Ap. KoMmmaekcH); I0 - paaznouu,
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HauGonee GoraTH (QOCHOPOM MACMATHUYGOKW® NOPOZH, DasBUTHE B INpe—
penax Yil6aTckoro apeana (M. AaHHH® Mo YacTailrMHCKOMY MACCEBY,
puc. I, Tacn, I). He cayuaiiso, BEZUMO, B 9TOM DalioHe OHid 0OHA-
DyX6HH NPOABIGHHA ANATHTOBO! MMHeDANWSANWM, NPOCTPAHCTEEHHO
CBASAHHOM ¢ MOPOAaMM KOTTAXCKOr'o Koumnaskea (3). B npegesax sTo-
ro apeala HaMd Ouia BHABASHA MOBHNGHHAS KOHNEHTDAUMA &maTHTa B
METACOMATHYOCKH WSMBHeHHHX radOpouzax B palione orasuEm  EpOrE-
oxo#l. BZecs B BOOTOYHOM KOHTAKTe YHOaTOKOro PDaEMTOMAEOTO NAy-
ToHEE (Ha AeBo0epexbe DeKM BODH) MpPOCHSXEBAGTCH HOA0D0A METACOME-
THUPCKMX NHUPOKCOH-IONSBONNATOBHX NOPOZ C OCTAHIAMH  H3MS HOHHHX
rad6po, moZpoOHD OXapaKTepH30BaHHAA B MoHOTpadW: D.A.KysHemosa
uxp. (7). '

OcTaHen MBMEHEHHHWX TraGGpPOMAOB HAXOXETCA NPHCIMBHTeABHEO B
5 M DXHee oTaEmME EpMEckof#f, pasmepu ero I,5x2,5 KM (pHC. 2).
Anorad0poBHe MeT?aCOMATHTH OPEACTABAADT COGOH TeMHO-OSDHE HODOZH
¢ XOpONMO SaMeTHO{ ODHeHTMPOBEOH MWHEDANOB, BHAWMO YHACUS0BAH-
Hoff ©oT TpaXMTOMZHHX radipo. BEemHe 2TH NOPOAH CMABED HANOMMHEDT
MOI8HOKDATOBHE radlpo KOrTAXCKOro KOMIISKOa, OAHAKD 00CTABH NO-
pPoZoOGpasyniMX MHHODAZOB B HHX OYyHMOOTBRHHO OTAMYANTOR 0T COOTE-
BOB COOTBETCTBYDUMX MAHEDaNOB HOMSMPHOHEHX racOpouzos. BTe Xo-
PONO MAZNCTPHPYST IHCTOrpaMMAE pacnpeXelieHMR NAATHOKISBOB PA3HO-
ro cdecraBa, NOCTPOREHAA AlA MPAAHOKDATOBHX HOpOX EpCuHCKOrD
yuacrea (pHc. 3). ToxsKo AndA HeGonBmOW YACTH MODOA YCTAHOBAGHH
KaABNUEBHS NAAPMOKNASH, CBOHCTBeHHWE raGGpoMzaM.

HeHBMOueHHH® WIH CHBOD HBMOHGHEWS ' 8 6 6 P 0  cHarap?
HeGONBEO} yuaoTOK B BODXOBHAX Aora AeNMH M NpeACTABIADT CoCDH
0CTAHSI MePBHYAO-MATMATHYEOKHX MOPOX (OM. pMC. 4). [lzarsokaas B
HUX OOHYHO OBOXM} WAN cAa00 COCONPATHSHDOBAHHHHE, MeoTaMy SNMAD-
TUBHPOBAH, COOTBOTCTBYST 0OHOBHOMY Zadpazopy (63-70%Az). Kaumomu-
pOKGeE B mAMGe OecuserTEud, cepuil, WHOrza cxaGo semesosaTail. Po-
rosad OOMAHEA OKpauweHa B 8eleHHit uau Oypo-seneHu# mBeT, NIL0X-
DOMPYET ZO CBETIO-MBATOYO0, O0GpasyeT YIAMHOHHHS KDMCTANNH, 00-
pacrasT 4 SaMeMAST KAMHOMMDOKOeH. PyzHu# MuBepam, nocTOARHO
npHoyTcTByOM4R B KOIHYECTRBe 3-5%, KCOHOMOPHSH OO OTHOWBHHD B
NASrMOKIasy, NHPOKCOHy W HEOTAA POroBod oOuamKe. Yawe xe 3epHA
PyZAHHX MAHepAAOB OKPyXeHH KaeMxaMu amdudoza. ANaTHT BCTPOUASTCA
B BuAP MBIKWX RODOTKOCTONOYATHX WAM MSOMSTPHYHHX KpHCTANNOB,
pPaBHOMBDHO pacnpefieAeEEHX B mopoZe (I-3%). KoauueoTso naaruo-
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Klasa B radOpoMzax MeHAerTcs 0T 60 mo I8%, TakWM O0pasoM, B8I8CH
npHcyTCTBYDT Kak MeZaHOKPaTOBHS, TaK ¥ OTHOCHTENBHO NeifKoxpaTo-
BHe racopo, CocrTas 9THX NMOPOX, B UE/IOM, ABJABTCA THMUYHHM  ZJAA
radCpoMADB KOPTaxCKOro KoMOnexca.

Yacmoma
acmpeyae mocmu

& %
30—i

20—

70 —

= &

30 40 50 60 70 7, A

Puc. 3. I'mcrorpaMMa pacnpeZiefieHMA MAATMOKIA38
pasHOr0 COCTaBE B MeJaHOKDATOBHX Mopoaax EpGHME-
CHOI'0 y48CTKA.

TaG0pouaH OKPYROHH MABZIAHOKDATOBHMM I M PO K C 8 H - 8 M -
frdon-nrTarMoxKxnas30OBHMBE MOETECOMEAE-
T W TAaMM, BHGUHE MOYTH HA OTAMYMMHMM 0T raclpo. OpHako naa-—
° THOKZE3 B 9THX NOpoOZAax MOBCEMECTHC MPeACTABNOH aAHAG3MHOM, A
KIMHOMMPOKCAH o6AazaeT seneHOBaTOl okpackoi#, xaparrepHOH AnA
candToB, OnTWueckue csolicTBa nuUpokceros (2V = 60°, Np = [,693-
1700; Ng = I,723-1,730, ciig = 45°) He OTAMYADTCA 0T  KOHCTAHT
3TOT0 MAHGpala W3 MAIMAaTHYSCKMX MOpoA. XMMAYSCKHE Re 2HaiAWM3 mo-
| Kkasan (radn, 2), 4YTO 3eNEHOBATHe NUPOKCEHH W3 anoraGOpOBHX Me-
TACOMATUTOP JGMCTBHTBNBHO ABIADTCA CANWTAMW, TO BCTh  COZEpEarT
HAUTOXHO Man0e KOAWYBCTBO I/MHO3cKa, B OTAWYAE OT OOHUAHX &8Bra-
TOB H3 MII'MATAYEOKHX racopouzoB. [pyrolfi oco0eHHOCTBN COCTaBa
CcanMTO3 REIAGTCH BHCOKO® COZePXAHME KanbIOMA, He XapaKTepHOe ANA
MAI'M8THUECKMYX RLOPOA KOPTAXOKOrO0 KOMNAeKcA. [IMDOKCEH W MAarko -
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Puc, 4. CxeMa re0ZOTHYBCKOrC CTPOSHHA EPOMHCKOTO NPOABIGHMA ana-
THTOBOH MUHS DaNKBANAN.
I - rad0po; 28 - cannT-aMPUOOI-NAATHOKAS30BHe NMOPOZAH; 26 - M-
7aHOKDaTOBHE CANMT-NIATHOKNA3-aMPUO0N0BHe NOPOZH; 3 - MNAArMo-
KIa3-caldTOBHe NOPOAH; 4 - N6{KOKPaTOBHE CalMT-H0NEBOMIATOBHE
nopoZd (yacTo O ampuGONOM WIM OMOTHTOM, BOBTZS C KAAMEBHM mole-
BHM WAATOM MJAM QHTHUNBDPTATOM); 5 - rpaHaT-aHTUNEDPTATOBHE MODPOAN;
6 — rpaHOCMeHMTH Yil6aTcKOro mayroHa; 7 - Zadku ¥ ETOKM  nelxo-
KPaTOBHX I'PAHMTOB, I'PSHAT-AMAHTOB W I'PAHOCHEHHTOB; 8 - MeCTa
0T00pa 00pasi0B ¢ BHCOKWM COZi@pXS8HMeM amaTHTa; 9 - noagHezo-
KeuOpuiickde MpaMOpH, KBapOMTH H ApP. M0POAH BMEmanNaT0 KOMONGK-
caj; I0 - nonoCYATOCTE ¥ OPHEHTHPOBKA MUHSDANOR B racopo ¥ MeTa-
COMATHYECKMX Mopofiax; II - uBTBOPTHUYHHE OTNOREHMA.
[lonnii KBazpaT ¢ TOYKOH BHYTPM 03HAUAET BEDPUKHY ¢ TPHIOMYHKTOM.
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K83 B MBTACOMATATAX OOXAaZANT OAMHAKOBHM MIZMOMODJMBMOM, TAK 4TO
CTPyKTypa 9THX MOPOX MPAKTHYGCKH HE OTANYMMA 0T CTPYRTYPH rac-
Opo. Juus B OZHOM CAyYae HAONDAANA0h XANAKA MONTKOSEDHACTOr0 86—
NeHOBATOI'D CanuTa, NepeCceKanmafd KPMUCTAAN MAATAOKAASAE.

SenenHd, CUABHO MABOXPOMPYOUHY aMpuOOn B3aMEMAST CANHT '}
o0pasyeT BOKDyI' Eer'0 KasMEHM, TaK 4T0 MO BpeMeEH 00pasoBaEWi OH
CHBAyET 33 CAaAHTOM. B HOKOTOPHX NMOPOZAAX BCTPOYANTCA KPYyMIHHE
KpAcTALNH aMduOoNa ¥ CKONMAGHAA ero B BHAe MATOH, K KOTOPHM OCHU—
HO OWBapT NpHypousHH GoZee MenKMe SepHA amaTWTa, CHeHa M PyAHO-
ro MAHepana. CgeH - xaparTepHelmuil MHHepanm calnT-aMpUCOA-NAA~
rHOKZA30BHX MeTACOMETHTOB. OOHUHO OH 0GpasyeT 36pHA HOMPABHIb-
B0#f opMH, YBCTO AOBONBHO KDYNHHe, KCOHOMODQHH® IO OTHONGHED &
NAarHOENASY, NuUpOKCeHy H aMfuCony. Hepeaxo cdeE olpasyeT cpac-
TAHAA 0 NUPOKCOHOM WNM BMPHGONOM HIN ACCOLMEDYST C DYZHHM MUHE-
paioM. ANaTHT B BHZAS MOAKEX M30M8 TPUUHEX 38PEH MIM KOPOTEOCTONC-
YyaTHX NpPHBMATHYSCKMX KDHCTAJIOB NOCTOAHHO MPHACYTCTBYBT B GamMT-
aupuGoa-NAArMOKAAS0BHX NOPOASX B KoXuueorss I-3%. WHoraa scTpe-
9aNTCH CPABHATSNBHO KPYNHHE WBOMOTDHYEHS KDHCTAIAH (oxomo 5 MM)
A rHe3Z006pasHHe CKOMASHHA 86pOH anaTdTa — A0 I CM B [ONEpevYHM-
K6, XHMHISCKEM aHa/zE30M B OfHOM o0pasime OoraToif anaTHTOM MOpPOAH
ycraHoBAsHO 3,6% P205 (raGn. 3). OOseM oGOrameHHHX 8MaTHTOM Mo-
POZL CpeZ¥ CalMT-aMfuOON-NA&IrMOK/AS0BHX METACOMATHTOR  HB3HAUM-
renbHEf. OHM 00pasynT NATHA MAKW AMH3H A0 0,5 M MOWMHOCTH #H 2-3 M
MpPOTAXSHHOCTH .

Canur-aMpuoon-nnardoxnasoBHe MeTACOMATHTH, XOTHA ¥ ABAADTOH
B 1ie0M MeNAaHOKDATOBHMH MOpOZEMM (CpefiHes COZSDEAHMS NIATHOKA&-
88 OKOmD 63%), HO ZOBOABHO WMDOKO BADHHDYDT [0 COOTHOMAHHD MAa-
THOKNAa38 4 TOMHOIBOTHHX MMHepanor. CpeAid OTHOCMTEABHO NeliKoKpa-
TOBHX pasHooTel wACTO BCTPEYANTCA NMONOCH ¥ AMHBH 0ONee MeNaHD-
KpaTOBHX- M0POZA (pHc. 4), BHTAHYTHX COTNACHO ODHOHTHDOBKS MUHE-
panoB. BoSMONHO, Takas NOAOCYATOCTH yHACAeZOBAHA 0T MOIOCYATOC-
TH ZudhepeHLMPOBAHHHX MAUMATHUSOEWX MOPOA, HO He KOKIDYBHD, YTO
OH8 BOSHWKNIZ B OPONACCE MOTACOMATHYSCKOrO mpeolpasoBaHWs  rad-
OpouzoB. CpeAu MeNQHOKDATOBHX METACOMATHTOB BCTPBUANTCH HHOIZR
CTPYKTyPH, He CBOWCTBOHHHG MArMATHYEOKHM MODOZAaM, B YACTHOCTH -
PO3KRH KCeHOMODJMSM cai#Ta N0 OTHONeHED K aMduCody, 00pasyvmeMy
HIMOMOD(HHS KDMCTANNH. B MeRAHOKDATOBHX KETACOMATHTAX 0YEHE
9acTo npeolNazianidM TOMHONBE THHM MMHeDaNOM ABAAGTOA 36A6HOBATD-
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TaGmuua 2
CozepxaHisi HEKOTOPHX OKMCHOB B CamuTax
#3 anora0OpOBHX METACOMATHTOB EPOHHCKOI'O yqadea
¥ aBryUTaX M3 MArMAaTHYeCHMX MOPOZ KOrTaxcxKoro nayToHa

e
06p. HasBasue NopoAH MgO Cal 11203

MeracomMaTuTH EpPGMHCHOPO y4acTHa
50I4 AmfuGon-camWT-aHAe3MHOBAA 11,23 24,26 0,47

nopoza

50I8 CandT-aHAesHHOBAA MOPOJAA 11,9 24,74 0,37
5019 To =e LILA9 25,02 0,91
5021 To =e I3,57 23,69 0,47
B-866 To xe 11,69 24,62 0,40

flopoan Korraxckoro mAyTOH&

3543 3BKpUTOBOE racdepo 14,42 20,18 4y 34
0-5I To =e 14,25 19,9 4,76
[I-35  A4OpHUT-MOHLOHAT 12,93 17,98 3,28
0-37 To xe 13,20 e,04 5o L7

lpuMpyands, AHaNW3H MMHEDAZOB W3 METACOMATHTOB BHMOAHEHH B
WHCTHTYT® IeOoNOr'dd U Teodu3uK¥ HA MUKpoaHanusaTope M-46
(0.T.NaBpeHTEeR), U3 NOpoA KOrTaxcKOr0 MECCHMBE — B XMMUYBCKO
nacoparopun WI'ul' (E.H.KyxoBa u Il.A.CepzwKoBa).

Cypuil aM@uGon, ¥ TOrZa TaKy® MOPOZY CHeAyeT MMEHOBATH yXe  ca-
AUT-aHAB3UH-aMOUO0NOBHM MOTACOME THTOM.

Cpa3HATENBEHEO DPeAKOJ Da3HOBMZAHOCTHL MeTAacOMaTUTOB EpGuHCKO-
IO y4YacTKa ABJAANTCA 6 U 0 T M T - C 8 T U T -8 HA @ 3B HHO-
BH® OopoAH OHH COCTOAT UB aHAEB8HHA, OTUETAMBO 3eNEHO-
BaTOr'o canuTa, Oypo-3eAeHOTr0 OMOTHTA, DPAasSBHBALWETIOCH [0 CANUTY,
KDPYNHEX KCOHOMODHHHX KDHCTaMIOB cjeHa, anaTHTa W PyZAHOr'O MUHe-
pana. S

C paccMOTpeHHHMA BHEE MeTACOMATHTAMHA ACCOLMMDYDT C & A M T-
-1 Z13arKM0KAO030BHe® MM NIardoxKasias-ca-
AETOBH®e 01 O0pOZAEH, CAArabNIe MelKde AMHSH, 8 MHOTZAA
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TaGauna 3
XnuaupoKuil cooTaB amoraGOpOBHX MeTAaCOMATHTGE
EpOMHCKOI'O yyacTEa

OkuoaH 5255 5256 5257 B-11480
510, 41,00 49,00 51,00 46,10
140, 1,90 1,43 0,8 0,54
A1,0, 11,15 15,33 4,66 10,34
Pe,0; 6,44 by 47 2,8 1,42
FeO 7,55 b, 54 5,87 3,46
MnO 0,22 0,11 0,21 0,10
Mg0 6,75 4,62 10,12 5,27
Ca0 16,08 II,45 20,71 21,87
Na,0 2,60 4,55 1,85 3,00
K,0 0,78 0,98 0,17 0,17
2,05 3,60 2,20 1,28 6,87
Ho0 0,30 0,20 0,20 0,00
H,0" 0,61 0,69 0,34 0,76
? 0,30 0,13 0,05 0,18
Cyuma 99,28 99,70 100,10 100,08

[lpuMeuanne. 5255 - canuT-aMpuOoN-aHASSHHOBAA MOPOAA; 5256-
GHOTHT-CANUT-aHAGBMHOBAA Nopoaa; 5257, L-II46 6 - caauMT-angesn-
HOBHE MOPOAH.

AHanuss BHMOZHERH B X#MUuecKoy nadopaTopuy MIwl E.H.Kyro-
BO#. .

# KDYNHH® YY8CTKM. KOHTYDH KOTODHX He BCAIAS COINacyoTOR ¢ 00—
ueldl cTPyKTYypoH MaccuBa, BHABAAEMON MO OpUMEHTMPOBKS MIHEDAIOB.
[lopoas COCTOAT M3 KUCNOrD 8HASBMHA ¥ OTYSTAHBO SBAGHOBATOID ca-
naTa, MO COZABPEAHWIN MATHAA, KAHBUAA M ANOMUHWA WABHTHYHOTD MOM-
POKCBHYy 43 aM@uOON-COZeDEAMMX MEeTACOMBTHTOB (CM. Tadl. 2).
[naruoxzas W [MMPOKCEH YaUye BOBI'0 OONEZaNT OAUHAKOBHM HMAHOD-
MOpDOUEMOM, HO B HEKOTOPHX CIyYaAX HAGHWASNTCA CANMTH C MPABUNE-
HOW KpucTaanorpafuuecKod orpaHkod, B TO BpeMA KaK MASTUOKNA3
KCBHOMOPPOH. C(eH NPHCYTCTBYBT B 3THX MOpOAAX B KOAMYeoTse I-
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4%, uHoraa Ao 9%. B maudax oGHUHO BEAEH DOMCOBHAHH® MJM KIKHO -
BHAHH® OBYSHWA KDMOTALNOB CfeHa, pPeXs BOTPeUANTOA KDPYNHHS® 38p-
B8, KCeHOMODJHH® MO OTHONeHHD K NNardoxaasy. WearTepecHo, uTO
pyAruit MuHEBpAN (BBPOATHO, MATHOTHT) KCOHOMODHEH II0 OTHONOHMD K
cfeny. Taxum oOpasoM, BOP MHEeDANH CAANT-NAAI'MOKNASOBHX MeTaCO-
MATHTOB, BKAOUAA pyZAHHH#, ABIADTOA HOBOOOpASOBAHHHMM, 8 H@  pe-
IMKTOBHMA. B HeGONBHOM KOAMYSOTES B 3THX MOPOASX BCTPEYANTOA
ryoro-sedsHHd aMfuO0ol, MSpejHKa KalWeBHi MoZeBol mOaT ¥ KaNBIMT.
AmaTHT - NOCTOAHHAR COCTABHAA UA0TH 9THX MOPOA, NMPUUEM KONH-
9ecTBO 6ro WEOTAA npeBhmasT 10%. OH o6pa3yeT KPYNHHE KDHCTANIH
Uns reesza Ao I0 oM B nmomepevHuKe. B AaGopaTopEE peHTTeHOrpadMA
W wmomexyaspHoli cmexTpockonud HI'ul' (A.K.ApxuneHxo) Ouau HcoAezo-
BaEH MH(QPaKDacHHE CNOKTDH NOIIOWeHHA 8NATHTOB W3  anoraGepoOBHX
M@TACOMBTHTOB M JIf CDaBHEHHA - M3 radopo @ AUOPAT-MOHIOHMTOB
Korraxckoro Macouba. B amaTiTax M8 MeTAcOMATHTOB H KOI'TaXoKOI'D
rad6po 3 oGnacr¥ 3400-3600 on”! OOHAPyXSE OTUGTAWBHE MUEHMYM,
KOTODHIi MHTSPNPETHPYBTOA KAK NOKasaTenb oBAsM F - OH B MuHepa-
ne. B amaTETAX 43 AUODPHT-MOENOHMTOB TAKOM MUHAMYM He mNpPOABIEH.
lo sadopy sAeMeHTOB-NpHMscef (Tadi. 4) anaTHTH W3 MOTACOMATHTOB
A KOrTaxCKMX radopo MAGHTMYHH, HO OTAHYADTCA OT amaTHTa W3 AHO-
pET-MOHIOHHTOB. Boe 3T0 - ZIONONEETONBHHN apryMmesT B NoABSYy TO-
ro, YT0 MeTRCOMATHTH 00pasoBaiHCh B pesylbTaTe NpeolpasoBaHEA
ragopo KOrTAXCKOTD THNA, 8 H8 AMOPAT-MOHIOHHMTOB.

B Tati, 3 npupefieHH 7BA XUMHYSCKHX AHAIHSA MBNAHOKDATOBHX
NAArAOKAAS-CAAMTOBHX MOPOX. OGpamaer Ha 0eCfA BHAMAHE®  BHOOKOS
cozepxands Ca0 B ®THX NOPOASX, YTO COrNAQYSTOA O COCTABOM KiM-
HOMMPOKCBEA ¥ NpPHOYTCTBHOM TARMX COraThX KaAbUWeM MUHeDalOB,KaK
cfes ® amaTaT. B 0AHOM M3 0ODASNOB XMMHYGCKHEM aHaNMB0M 0OHApY-
XeHO 6,8% PZOS' BoratHe amaTHTOM DasSHOCTH C&IMT-IIAIMOKNAB0BHX
gopoz o6pasypT HeGORBEEe MATHA ¥ NMHSH, He WMODWHe UBTKEX Oorpa-
BEMYoHMY. B OOMOTpPOHHHX Ham¥ OCHAXeHMAX HAWOONee KDYNHad  IAWE3a
GoraTHX anaTMTOM NOPOA MME6T MONHOCTS OKOND 3 M.

MeNAHOKpPATOBHE METECOMSTHTH OKPYEeHH NeHKOKpaTOBHMM CAIMT-
NONGBONMNATOBHME NODPOZAMH, KOTODHe BOSI'A8 COZepEAT KanuweBull mno-
nesoff mnaT, YacTO pasBHBADWEMCA MO NASTHOKAA3Y ¢ o0pasoBaHHeM
aETEnepTMTOB, [l0APOGHER XBDAKTOPHCTHKA BTHX MOPOX W CBASAHHHX ©
HUMH EPYTHX NMOTPOrpajMvecRMX Das3HOBHAHOOTOH NpNBeAGHA B OMTHPO-
BasHOM yxe padore (7). Boe MeTBOOMATATH NMpPOpBaHH NalKaME M mTO-
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TaGnuua 4
PesynpTaTH KOXMYBCTBOHHOI'0 CNEKTPANBHOI'0 8HANHMS3 8NaTHTOB U3 METACOMATHTOB
EpOMECKOr0 yYacTKa M Mopoj KOrraxckQro Maccusa (B BeC.[)

DIeMeHT I 2 3 4 5 6 /f 8
5255 5253 5254 5256 5257 Tl=idy =55 Kp-1683

La 0,026 0,023 0,023 0,020 0,028 0,023 0,012 0,045
Ce 0,14 0,I2 0,II 0,09 * 0,I3 0,12 0,04 0,3
% 0,027 0,015 0,026 0,012 0,024 0,016 0,008 0,031
b 0,0028 0,0025 0,0025 0,0026 0,003 0,002 0,0005 0,004
Zr 0,003 0,002I 0,0020 0,0080 0,05 0,0055 0,0021 0,5
Pb 0,000# 0,000¢# 0,000% 0,0003 00,0004 0,0004 0,0002 0,001
Gd 0,013 0,011 0,012 0,0II 0,012 0,014 0,005 0,020
v 0,009 0.0I 0,007 = 0,005 0,005 0,006 0,004 0,0007
Cu 0,0016 0,000+ 0,0003 0,0003 0,0007 0,005 0,0008 0,0007
o 0,05 0,I 0,045 0Q,I 0,I 0,05 0,05 0,025
Ba 0,000+ 0,0008 0,0003 O0,0006 0,0018 0,0003 0,0005 0,0005
Sr 20,3 20,3 20,3 20,3 0,12 20,3 20,3 0,1

[IpMeyaRMe: AHANM3H BHMOJHSHH B CHeKTpPaAbHOMN naoopamopin UT'aI' CO AH CCCP B.U. Cumo-
B0BOH. I-5 - MeTECOMATHTH EDOMHCKOTD yuacTka, 6-7 rad6po Korraxckoro MaccsEa, 8 - ZWOPHT-
~MOHIOHUT KOr'T8XCEOT0 MaccuBa.



KO0CpasHNMM TeJNaMH TDaHOCHeHHTOB, AeHKOKPAaTOBHX TPAHHTOB W Ipa-
HAT-8MAXTOB, CHOPMAPOBABEMXCH B 3aBeDNADUYNCH {83y CTAHOBIGHHA
Yaoup-TyUMMCKOT'0 KOMIIBKCA.

Korneurpanda gocfopa B MENAHOKPaTOBHX anoracCpOBHX MaTaco-
MaTH™X EpOMHOKOrOD yYaoTKa AOCTHI&aeT NPOMHWUABHHHX  COASpEXaHMy,
o0reM Xe OOPATHX anaTUTOM IOpOZ B MpeZensx OGHAXeHHOM vacTy
paftona HeBenuK. CymecTBOHHHM, OAHAKO, ABAAGTCA TO OOCTOATENBCT-
B0, YTO M3YUPHHHE HAMHW MeTAaCOMATHTH OCHAaPyXnWBANT GONBUOS CXOA-
CTBO ¢ "anaTHToBHMM AvopHTaMu" OWYPKOBCKOTO M8CCHMBA B Sagdali-
Ralbe, MpPeACTEBAAKWEre C0O0H KpYynHOE MPOMHUIJIEHHOS MOCTODOEZEHHS
anardTosoro cHpbA (I). OCmMM ANA anoraGOPOBHX MeTaCOMATHTOB Ep-
CHHCKOrO AMaTHTOBOr0 NposABieHdAA ¥ Omyp<orRcKEX "AuopuToB" HBIA-
8TCA OTHOCHTSABHO BHCOKO® COZ9DEAHKEe TOMHOLBOTHHX  MWHSPAaNOB,
8BZeSHHOBHY COCTEB MIArMOKNa3a, MOGTOSHEOS NPHCYTCTBHO Cfesa Ha
PAZY C amaTHTOM W DYAHHM MusepanoM. [lmpoxcess OmypKoBCKuX "ZAu0-
pUTOB", CYAA 0 COABEOMY yray ONTHYSCKMX OCe# W OnexHO-3eN6HOM
DRPACKS, CXOAHL C CANMTAMK W3YYBHEHX HEMM NOpoA. MeTacomaTnusc-
kad npupozsa OuypKoBCEEX "ZMODMTOB" npusEaeTCA COMBEWHCTBOM MC-
caszosarTenell. DT0 NMOSBONAET yTEHPRIATH, UTD HA BOCTOYHOM CKJIOHE
Kysneugoro Anaray Moryr OHTH OOHapyXeHH ANaTHTOBHE MeCTODOXIS -
R OmypKoBCKOTO THna. HauGonpmult WHTEDEC NPEACTABAANT He N0~
KaiBHHe S0HH W HMJIH O BHOOKMM coflepXaHueM focgopa, a KpynHus
YY8GTKM anoradOpoBHX MOTACOMATATOB C OTHOCKTENBHO OBZHON BKpamn—
J8HADCTEN anaTuTa. [lepCNeKTHBHHEME B OTHOMEHMM 8MNATHTOBOr0 CHPLA
ABAANTCA M8COUBH KOTTAXCKOIO KOMMA®Kca, MPETGPNEBUHE MBTACOMA-
THYOOKHE MBMOHOHHA MOJ BAMAHWEM C0les MO3LHWX IPAHATOMZAOB, H B
OepBYD 0YEDSAb MACCHBH B Npejsiax YHCGaTcKoro apeasia, MOCKOABKY
3460h MATMATHYECKM® MOPOZAH KOITAXCKOT'O KOMANeKca Hauboxes Oora-
TH focdopor W, X TOMy X8, y=e WSBECTHH y4YacTKM ¢ BHcokoll  KoH-
neHTpan#ed amaTuTa.

JnTepaTypa
Io AHMEEB P.B.' I‘OPMEHEO “oBo| KYBHEU.OB A-H.. KPAB"]EH"

KO A.H. ApnaTuTOHOGHHe AWOpMTH Uro-3anafHoro 3alalikameA. Ynanm-
Yzs, DBypaToxoe KHAXHO® W3AAaTeNBOTBO, [972, 156 c.
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B.A. Bno6KH, A.ll. [loEOMapeBa

PAJJIOAKTUBHHE SHEMEHTH
B TPAHATOMAAX 30M0TOPYZHbX MPOBAHIMM

Pai0aKTMBHHE SAGMEHTH WMPOKO BOWAM B NPAKTHKY I'e0IOTHYEC-
Kux #Hccuexopamu#t (I.B.Komnes, A.H.Tyrapusos, J.B.Taycos,
A.A.CMHCIOB ¥ MHOIHe JDyrEe). Bo MEOIMX padoTax MOKAsaHa  BOs-
MDZHOCTE WX WCNOABBOBAHMA ANA PEBJIBNEHMA MHTPYSHBHHX (a3, KoMi-
JIeKCOB, ANA BHACHGHAS MDHUPOAH NMepPBOHAUANBHOrO cyGcTpaTa, YyCno-
Ball AudfepeBnwaLMd, DBONDIAA ¥ KPHCTANNA38IHME MArMATHYeCKAX
pacnnaBoB. Caeayomel! sazaveidl ABNASTCA BHABNSHWS METANNOTEHEYEC-
KO#l CHeNMAAASAIMH MATMATHYECKHAX NODOX MO T'OOXMMUUGCKHM U B
YaCTHOCTA MO DajNOI'sOXWMHYBCKHM ZAHHHM, BHABJIEHMe O0COGBEEOCTSH
PyAOHOOEHX MATMATHUYSCKAX oOpasosaHifl m ycnoBul ux gopMmuposaHus.
C s70if neAbD HAMA MPeANDUEATO WOONEZOBAHME  DAAMOIEOXVMMA-
YBCKAX 00006HE0CTOH 30N0TOHOCHHX I'DAHETOMZOB DAZS MpOBUHIME
crpasi: Esucefickoro xpaxe ¥ JeHoxoro pallona (oxzazuaTos AOKeMO-
putickos oGpaunenue CuGupokoll nmardopus), Ypana, Sanagsoro, Ce-
papHoro u UesepHo-BocTouHoro Kasexcranma (HanGa-HapHuckas 3oma),
Kysmenxoro Azaray ¥ BanazHoro YaGeKuorTaHa, OTHOCANMMXOA K Maneo-
soffokMM OKIAZYATHM COOPyXeHWAM LeHTpansHoll yacTu Empasuu.B rax-
AOM ¥B DTHX POIHOHOB HA PaSIUYHOM yAGIGHMH OT 30HOTOPYAHHX MEC-
TOPOXZOHEH HaOADLAANTCA NPOABAOHMA I'DAHMTOUAHOTO Marwarusua (25).
I'paBuTOUAH ¥ B0NOTOPYAHAA MUHODANMBANMA B HASBAHHHX DEIHMO-
HA8X NPHYPOUGHH K OZHAM M TeM ®e CTDYKTypaM TAyCMHHHX pasliOMOB,
AMONEMN NWHSRHHA (NOACOBOR) XapaKTep. Lo DAAY NMDHSHAKOB  MOXAY
OTHGABEHME THNAMH I'DAHETOROB H S0HoTOpyAEO# MmuBepaamsaumelt cy-
EeOTBY6T OBASH. TAK, N0 I'O0NOTAYSCKAM ZAHHHM M aGCONNTHHM B03-
pacTaM yOoTAHABAUBAGTOR OMHXDOHHOOTH MHTDyBMit W 30A0TOTO OpyZAs-
HoHKA. MHOTM® B0HOTODYAHHE MECTODORNGHMA 3aleraDT B MHTPY3MBAX
i Zakkax, TATOTeA K TBM MIA WHHM WX DASHOBHAHOOTAM. BOo  MHOI'MX
CHyYaAxX 0TMeYa8TCHA NOBHEGHHAA 30A0TOHOCHOCTH MHTDY3MBHHX MODOZ
¥ CBASEHHHX O HHMA DDOAYKTOB OOCTMAIMATHYSCKOH ZeATeABHOCTH,Ha-
IYHe MOBHEGHHHX KOELGHTPaO®WHd 3070Ta B KOHTAKTOBHX Opeonax. Ha-
EOHOIl, MMEDTCA MHOTOUHCIGHEHOG ABHHHe O 30HANBHOCTH S0MOTOPYAHOH
MEHEDANMBAIMM OTHOCHTBNEHO WHTDYSHBHHX 0GpasoBaHuil.
TeonoruyecKde, NOTPOrpagUvYecKu® W NeTPOXHMHUGOKHE 0000BH-
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HOCTH 30N0TOHEOCHHX I'PAEMTOMAOB 0CHADYRMBAKNT ONP8ZBASHHYD yoTof-
YHBOCTh B PA3NMYEHX 30A0TOHOCHHX 00XacTaAX. Kak 0TMAvYAeT DAX HC-
cnegosareneti (25,7 ¥ ZAp.), DHA OTHOCATCA K Ia60pO-AUOPHT-IDAHO-
ZuopuToB ol gopmandu (mo ¥.A.KysHeuoBY) 4 X8DAKTepHSYDTCA , KaK
npaBunio, BHCOKOH HaTPOBOCTED NOPOZ. IIpeAcTAaBISHH 30I0TOHOC HHE
TPaHATOMAH O0Nee UNH MOHO® MONAHHME TOMOZDOMHHMM DAXaMH OT Trad-
6po UIW AMODUTOB A0 Ne{KOKDPATOBHX I'PAHATOB, a Tak®e Jailxamu,znd
KOTOPHX XapaKTepHa OCHYHO 8HTHAPOMHAA MOCAeL0BATeNBHOCTH BHOZ~-
peHus. [IpH NOZYePKHYTOM HaTPDBOOTH NMODOX B MpONSCCS (OpMUpOBa-
HMA TOMOZDOMHOrO pAZa NOCASZ0BATeABRHO BO3pacTaeT PONb Kaluf,Ko-
TopHii HauMHaeT NpeoGNajZaTH HAZ HATpWeM HMMR B HauG0nee  HUCJHX
YJ9HaxX. 30J0TOHOCHHE T'PAHMTOMAH OCHYHO MpPeNUeCTBYDT CTAHOBASHUD
CYyuecTBEHHD KaIWeBHX IDAEMTOB ¢ POZKOMBTANBHON chneuuanusanuelt.

Mozo6HHe 0COCBHHOGTH THNAYHH J7A BCEI'0 JDAmbCKOT0 30M0TO-
PYZAHOTD NOfca ¥ OCOUBHHO ADKO MPOABIADTCA Ha MECTODOXABHUAX Dé-
pesoBGKoM, Kouxapoko-[liacToBckol, ARpupaumuckolff, Kymaxcxo#f rpyn-
nH ¥4 MBOTHMX ApPyrux (23), B 3amazHoM KasaxcTaHe Ha M@CTODOXASHUA
I®erurapa (Kyroxus, 1952), B CenepHoM KasaxcTeHe Ha MBCTODOXZe-
HHAX, CBASAHHHX C PDAHETOMEAMM KDHKKYAYKCKOTD M CTENHAKCKOID
KoMOAeKcoB (26,21), B KanGa-Hapumckol soms (6,4), Ky3nenxou
Anaray (27), B Banagnou YsGexuctase (7).

Bnnsro K 3Tolfi cxeue (QOpPMMDOBAHWE 30AOTOHOCHHX IDAaHUTONZIOB
Enudcefickoro xpaxa (19,13,9), rZe HauGomee BepOATHA CBASH 3010~
TOr0 OpYAGHEHMA ¢ [apPA4BTOXTOHHHMY NO3AHEODOTEHHHMH (CHHODOTEH-
HbMu) GaronuTamu ¢ "mecTpHM" HaG0poM MOPOA: AMOPUTH, MAATHOTPA-
HUTH, TPaHOAMODHTH, AZAMENNMTH, PPAHATH 4 OCOOBRHHD C TpPaHUTON~
ZaMH MOBHHMAHHON OCHOBHOCTH AHTapO-IMUCOALHEeHCKOI'O XAA TATApO-
—-aAXTHHCKOTD KoMnuexca (22).

AHanorHuHan HapTHHE HaOMOAseTCA ¥ B JleHcKOM paffoHe, TIe
Ana GOABNAHCTEA TDAHUTOMAHHX KOMIIGKCOB (©COGBHHO D2HEHX) TAKES
XapaKkTepHa MOBHIGHHAA HATPOBOOTH MOPOX. 3A8CE BOAMSH OT yuacT-
KOB PacnpoCcTpPaHeEHA XMABHHX M NPORMAKOBO-BKDANNSHHHX DYA A0OCTa-
TOUHD WHPOKO PAONDOCTPAHOHH MOAKW® WHTDYSHBHHE TeNa — MTOKA ¥
HalfikKW GUOTHTOBHX H dnumnm-aHQudonohux I'PaHATOR, 3 KOTOPHX Hau-
60Nee W3BEOTEH B BOPXHUX YaCoTAX MaToucKoll cepud KoHcTaHTHHOBC-
gult mrox (8,3). o nanuuM H.M.3aupn, C.M.llepa @ Apyrux, As0TOO-
Auft cocTaB cepH M3 CyAB(MZOB KOHCTAHTHHOBCKOTO MTOKA ¥ 30]0TO-
HOCHHX OYyXb(QHUZOB W3 MECTODOXZSHHA MPOKHIKOBO-BKDPANNSHHNX pyA
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COBMafaeT..-B OTHOXGHUAX HMUKHSTO NPOTEpPO30A pacnonaraeTca Kemak-
TAHCKUH MaccuB GUOTMTOBHX I'paHMTOB (8), HA HUBKOTOPOM yZaneHMWH
OT KOTOPOI'D TaKKe MMEWTCHA NPOSBNGHWA S30N0TOPYAHOY  MUHepanusa-
nun. B JiescKOoM pallone Conbmaf 4acTh (AKTOB CBMJETEJNHCTBYET B
NMoNB3y CBASH 301I0T8 ¢ HAuOONAee MOBKHWMA DTamaMy IpaHUTOOGpaso -
BaHWA, BHPa3UBHAMMCA BO BHEJADEHMM ANNOXTOHHHX TDAaBHTOUAHHX MHT-
pysmii M naMnpodupoBux Aask (25).

PazuoreoxdMuuecKue 0COGEHHOCTH BONOTOHOCHHX WHTPYSHEOB B
20ft waM 4HO¥ Mepe yxe NpUB/ZeKANd BHMMBHHE wccnejoBareneii. Pac-
CcMaTpABANNCH OCHOBHHE® YeDPTH pacnpe/gleBnfA PaZdOBKTUBHHX SAEMEH-
TOB (ypasa ¥ TOpWUA) B NOpPoZ8X raGOpoO-NAardorPaRMTHON QopMaimy
(I). OzmmEaxo cBejeHUA O COZGPRAHMM DPAAMOAKTMBHHX 3NEMEHTOB B 30-
JNOTOEOCHHX TDAEATOMZAX CPaBHUTENBHO HeMHOroudcnessw (20,2I,I,
14,10,15,16,24,17). AHanM3H.Ha pajMOAKTHUBHHE SAEMEHTH BHIONHA-
INCH PASHHMM MSTOZEMM ¥ B pasHHX nadoparTopusx. CpaBHMTEABHOI'D
PAMOTe0XAMMYBCKOT0 aHANU3a 30/I0TOHOCHLX I'pPaHAWTOMAOB pasHHX
nposuHlM# He NpOBOAUAOCH, BeCHMA HEMHOTOYNC/AEHHH JaHHHE O COOT-
HOWEHUM PAZMOAKTHBHHX SNEMPHTOB B 30J0TOHOCHHX WHTPY3MEAX H
BMBUANIMX MX NOPOZAX, & TaK®e B MaJZOM3MEHBHHHX M TAZPOTEpMalb -
HO-M3MBHOHHNX I'DAHMTOAAEX C 30M0TOPYAHOH MuHepanusauusi.

JanHaf paGoTa OCHOBAHA HA BHMONHEHHHX HAMW ONpeZENsHWAX
pazuoaK TWBHHX 2NeMBHTOB - ypaHa (Mo pajun), TODHUA ¥ Kalmufg raM-
MacneKTPOMBTPHYBCKAM MBTOZOM TMOBHUBHHON TOYHOCTH H YyBCTBU-
Te/IEHOGTH B ZadopaTopud fizepHO-reoxUMuuecsux MeTofoB WUI'wI' CO AH
CCCP. Onucanue nadopaTopHOofl yCTAHOBKM M MeTOAOB aHanu3a WMeeTCA
B nyGnuxauuax (4,18). WsMepeHWA NPOBOAMAACE C WUCMONB30BAHMEM
Gonple00BeMHNX KPACTAANOB C KOJNOALEM HA aHanusaTope All-128,aHa-
nu3dpyeMbie HaBecKM cocraBaAaad 350-400 r, MoporoBHE YYBCTBUTENB-
HOCTH - ypaHa (mo pagum) - 0, r/r, Topua - 0,3 r/T, wKanua -
0,04%. llorpemnocTs onpegenceHWA He CGonee I0-I5% OTH.

WceneA0BaHH MOPOAH, HENOCPEACTBEHHO BMPWAKWME 30A0TODYAHYD
MUHepANM3auMo: He Ypane - Zallk# Sepe30BCKOI0 MeCTOPOXASHUSA,NNa-
ruorpaiuTh [IrzcToBckoro maccuBa, rpaHOAWOPATH AHANPAAHCKOTO
MBCTODOXAEHWA, TPPAHOAMODATH AKRApCKOTD M JxaCHracalicKoro saccu-
Ba; B JanazHOM Ka3axXCTaHe - MAAPAOTPAHATH MECTOPOAZEHMA K6 Th-
rapa; B Ce:sepHoM KasaxcTaHe - IPAHUTOMAN KPHKKYAYKCKOro ¥ CTel-
HAKCKOro kosmnexca; B KysaneuxoM AnaTay - UeHTPanbHMHCKMI MacCuB;



B SapmazHoM YaOoxuoTaHs — MypymTayckus aliky u WTORM, & TaK¥s
MUMATATH, Ha OBASH C KOTODHMM S30I0TOT0 ODYASHOHHR MMEDTCS yKa~
3aHUA B ONyONuKOBAEHHX padoTax: B Kanoa-HapHMCKOM 30HE -  [ia-
THOT'DAHATH KYHYUCKOTD KoMniexca; B HysHsnxou AnarTay - bepHEYAB-
CKulf MaccuB; B SapmaiHOM YS0SKMCTaHe - bDOK&AMHCKME MacCHB; HA
ERmceiicKOoM Kpa®e - HaJsudHCKHM, UADEMONHCEME, AaxTHHORM#A, Ta-
TapoKuil MaccwsH; B JeHCKOM palioHs - KOHCTSHTMHOBOKURA mToK, Ke-
BARTHHECKUY MaccHB, JnA cpaBHeHENA B DPANe CAyYaeB OPABOZAATCH
JAHHHG [I0 HEeBONOTOHOCHHM MHTDySHBaM B T8X Xe pafloHax: Ha  EHE-
CEeMOKOM KpAX8 - N0 CTPSAKOBCKOMY MACOHMBY, I'panHuTaM muoa CROpo-—
ZyM Ha AHTepe, a TaKxe COTDeHCKEM IpaHdTaM; B KanGa-Hapumcxoff
30H8 - [0 TpaHATaM KaICGMHCKOTD KoMoAekca. Kpoue Toro, mo  B03-
MOXHOOTH NMDHBeXSHH AHANMBH DANMOAKTWBHHX DASMEHTOR B MOpOZAX,
BMEWapNEX 30N0TOHOCHHS I'DAHHTOMAH, 8 TAKXR B HOKOTODHX CXyvafx
- S0IN0TODYAHYO MUHSDAMUBALHMD 38 NPejeiaMd MHTDYSHBHHX MACCHBOB.
Jns D0XBOTH XADaKTEDPHCTHEKM 38KOHOMBDHOCTeH pacnpsieleHHA pazaMo-
GKTUBHHX S79MEHTOB B B0A0TOHOCHHX TDGHMTOMAAX ODUBOAATCHA TaKXs
JaHHHe JpYIHX MCCAeZOBaTeAeil. ABalWsH, YCPOAHSHHHE MO OTASNBHHM
neTporpafMuecKAM DA3HOCTAM, (asaM, fanusM, XapakTepy  PUApOTep-
MAaNBHHX M3MeHeHM{l mpeAcTaBIGHH B TAGAMNG I M BHHeCSHH HA Ipajdx
(puc. I). [lopAAxOBHe HOMEpa B TaONANG O0SHAYADT: B UMCIMTHIE -
NOpAZKOBHY HOMBP peru¥oHa (COOTBETCTBYET HOMBDY YCIOBHHX 0603HA-
yeHWf{f Ha rpadiKe), B 3HaMeHATeNs - NOPAZKOBHIU HOMep HccHeZOBaH-
HHX HOPOZ B peruoHe (COOTBETCTBYeT NMPPOBOMY OCOSHAUBHHD TOUBK,
BHHBCEHHHX HAa PMOYHOK). PacoMOTpoHME MNOAYYSHHHX ABHHHX MOSBOAA-
8T YCTaHOBHTH CIOAYDEHES. :

1. PazuoreoXAMMUBCKNe THUOH TDAHETOAZOEB
B 30/M0TODYAEHX NDPOBHMEOUAX

o KOHNPHTPAOMAM H-COOTHONGHMAM DAZMDAKTUBHHX DAEMEHTOR B
HoW3MAHEHAHX M MAJNOMSMSHEHHHX PASHOCTAX BHZBNANTCA YCAOBHO 5
PazuorsOXMMAYBCKAX THNOE TDAHATOMACB:

I) Bucoxoxamuesue (K > 3,5-4,0%) sHcoxoropéeBhe (Th > 8-
10 r/%) ¢ BucoK“M Th/u oTHoweHmeM (= 3,5-4,0);

2. BHooKoKam#eBHe (K > 3,5-4,0%) BucoxoTopmeBseé ([h > B-
I0 r/r) ¢ m@skuM Th /fu oTHOmeRWeM (< 3,5-4,0);
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Puc. 1. PacnpezieneHNe DAZMOAKTHRHHX SAGMEHTOB B Ipa-
HiiTOKHAAX 30N0TOPYAHHX NPOBHHOMH (MIOACHSHUA B TOKOTE
¥ Tacnaue I).

3) cpenmexanuebHe (K ~ 2,5-4,0%) BHCOKOTOpHeBHS (Th=8-
10r/t) ¢ GoxpmuM Th/u oTHOmeHmeM ( > 4,0);

4) cpezuexanuesus (K~2,5-4,0%) cpezseTopuesue (Th-5-I0 r/

- 7) o HUBEME Th /u oTHomeEMeM (I-2,5);

5) mmaxoxanuenus (K< 2,5%) mAsxoTopHenHe (Th~ 5-6 r/1) ¢
EMsEMM Th/ u oTHomeHEeM (I-3,0).

T'paBMTOMAH NOPBOr0 THOA OTHOCATCH K UYACAY HB30IOTOHOCHHX B
paoOMATPEBESMEX 30X0TOPYAHMX NPOBMENEAX. TAKHME DaAUOTs0XUMEYEC—
KHME OCOOBHEOCTAMH 00nazan® Ha ERMceHCKOM KDAXe MOPOAN  TAymd-
X@ECKOr0 KouMmngxca (CrpeixoBckml MaccuB, I'paHATH MHca CKOpOAyM
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Taonuna I

PaZvM0oaKTHBHHe DSISMEHTH
B rPaHATOMASX 30NOTOPYAHEX npoBuHTUi

oo Y (ngRa)™h K

o XapaxTepudcTHKE NOPOZ ] _&-%— % Th/y

I Ypan,bepeaoBcKoe MeCTODOXASHHE :

a4 xgua'nngnacm,rpanu-gompuf L . T e P RN . I (0 ¢

[4KNa, MATOUSMOEGHHHS 1,2 0,6 0,5

I/2 To ms, GepeSMTHSUDPOBAHHHS R TR TYARNETS S P
I,2 0,7 0,3

I/3 Tam me, Xuuza AHADOESBOKAH,TI

/ ur—uof)@:pu 1} nﬁu.mnoiagg: 5 8.8 104 3.3 I,2

HEHHHB 0,2 0.3 0,3
I/4 To xe,0epe3dTHSHPOBAHHNS & 11,5 1L 4.2 1.0
’ 1.3.0,6 - 0,2 3

1/5 Taum %e, xuna CoBacThAHOBOKAR 4.8 5 2l

/ nnarno:"penuu cnadonauanannm’a 16 E.LG- g‘:‘g %‘:"3' I,3

I/6 To ®e, GepesuTHSHPOBAHHEHS 246 68 3.8 1,
2.0 2,7 02 ?

I/7 IInacTOBOKRO® MBOTOPOKTOHME ,INa-

/ THOTDARATH CBDHE 1-0f Bas 3 28 1.0 23 ;5
0,5 IL,4 0,5

I/8 Taum ®e,nNaruorpasRTH OBBTIHD

! 2-ofl Qﬁau mnoﬁauenannua 10 203 2.0 2u3. 0,9
EBad.0 0,3

I/9 To xe, Cepe3dT¥3EPOBAHHHS. 10 322 4.8 4ol 1.2
: S e 0,9

I/10 A#ZHDANHCKO® MECTODPORIEGHHE

/ rpaugnunpuru uaxougneaannnﬁ g 2al 2.1 32 1,8
2,0 10,8 0,6

I/11 To w8, OBPESMTEBMDOBAHHHS 12 40 8.6 4,3 3T
245 152 245

I/I2 Tau Xe,anauTH Cepe3dTUBHPOBAH-

J5% SNy P P 3 L LS 42 15
0,9 0,I 0,1

I/I3 MeoTopoxzeEde Kyuax,rpasozuopi-

/ TH Axgapoxoro ﬂoodam on ol %‘% %‘% g-'-g 2,9

? i L]
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TaGnuna I, OpoZonNEeHHMe

I/I4 MscrTopoxzesue Kymak,maar

MOrDAHETH
AREapCEOr0O MacokBa o 5 3.0 10.6 2.3 3,5
I,I 2,7 0,5
1/15 Tak =®e,rpaEORMOPHTH uonracait-
o e i o Lib k6 2L 3,
: 0,3 Is2 0,4
2 Tau % ,BYAKAHOI8HHO-DC8Z0YHHS
ocnoxaﬁuﬁ.nuemanmna HETDY BHE 23 21 20 19
1,6 1,5 0,8 -
3/I CoBapuuil KasaxoTas,KpHKKYAYE=-
' cxnﬁpxounnano,unapﬁegua %nnpu— §.7 2.2 L3 3.1
TH I-0#f fasH 0,3 I.,4 0,5
3/2 Teu x8,ToHanuTH I-0#f QasH Q2 2.8 L& 33
0,8 1,5 70,5 .
3/3 Tau %8, KBapUSBHe CHEHHT-ZUOD-
/ DPHTH I:on @gau 0.2 2.8 2a0 I3
U2 0.4 0,5
3/4 ‘Taum 6 ,IpPAaHOAUODH TH-BNAMEN-
/ ZuTH 2-0 ¢a§: o 4 Lo 60 2.8 3,7
06 2,u 0,4
3/5 Tau ®e, muardorpasuTd 2-off
IR pa L8 80 L8 .
0.5 0,5 0,8
3/6 Tam me, TpaHdT™ OMOTHTOBHE 149 10,3 4,1 5y4
3/7 Tau Ze,KBAPLEBHE XUNPUTH Snn
Cuticnosy, liysamopy, 1972 Es2 053 5,2
3/8 Tam xe,rfano ODUTH, IIAT KO~
rpagATH (no CuucnoBy,llysano-
BY,1972) 252 11,8 5,4
.3/9 CrenmnAxcEull KoMnuexc,radopo
g - e 06 Lo LO 3
0,6 I,5 0,3
3/10 Tau X8 ,KBapUABHE AWOPHTH=-TO-
4 uanntu'z-og pasu ; L2 77 2ak 6,0
; g, 0.7 0,2
3/I1 Tau =e, NAGrHOrpaHMTH 2,5 b4 I,I 1,7
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Tadmsna 1, OpOZOIESHHE

4/1 Bocroumuff Kasaxcran, KanGa- s L 2.0

Hapumcrasn soHa,KyEymcruj#f Mac-— 0.8
OB, MAArHOTPABHUTH 0,8 0,2 0,04
4/2 Tau xe, MaccuB KunauGerT,KyHYE- .
/ cxnit nﬁmenc.nmrunrpaﬁum 7 %1-12 é&% 10-1%
¥ ? ]
4/3 TaM %6, TPAHORUODHTH Vg 0,6 9 s
4/4 Taum ®e, NelKE ANIATOR 2 I.4 4.6 3,6
> Tam Xe,yraepoAucTo-~KPeMEHRC-
THE cxﬁguu,gug'mmepnecm-  Ld L1 2.2
poxZeEHe BAKHPUMK 0,4 I,0 045
6/1 Taum %o, RaNGUHCKAN KoMnIsxo
* rpauoxiopuu-anauauum 2 9 Zal 2.7 3.0
I-oft gasu 0,6 2,8 0,4
6/2 gag g,rpanouoplru AIAMBATHTH X 2.8 9,8 3,5
- 3H
A S 0,5
7 TaM ®e, CHAHIH TAKHDCKOM OBE-—
ru.nueiama rpaalrggun Kan- 22 4.0 2.3 343
OHHCKOTD KOMIIBECA ; 1,6 3,0 .0
8 Kysseuxuit Azaray,llosTDpansHut—
i ognﬂ uaooln,rpaganopggﬂ 10 E_‘, ﬁ‘i 2
neHETpansHol vacTH 0,8 0,6 0,I
8/2 Tam Xs, AWODMTH KpasBoH U&CTH 7 fal 1.8 L&
: ; 0,4 0,9 0,2
8/3 Tam xe,nnardorpasuTs (no AGpa-
/ NOBUTy. 1963) T ¢ B 60, X0
8/4 Taum =8,bepuEyascKuil Maccus ;
3 rpanonﬁopﬁguy ’ 7 %l.g ﬁ ?—6.:1
?
8/5 Tam e, CHEHHTH 3 546
R < S8 6 2,4
9  Tau %y, IPAYBAKKO-CIABLOBHE .
0TNOXeHMA, Busmanuie leHTpaNb~ 4 0,6 L& 0,6
AAHCKAN Macous 0,4 0,7 0.4
10/1 Jlesoxu#t paion,KoHoTaRTHHOBOKEHK
/ won.duogn DBI:IB TPaHUTH,aON4TH, I5 2a3 242 2.8
TpaRRT-nopHupH Bt =13 2,5
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Tadnuua I, NpOAOARBHME

10/2 Teu ®me, KeBarTHHCKMM Macous,

9%

OHOTUTOBHE T'PAHETH g a2 I5.6 3,8 4,9
16 1,6 (413,
1I/1 TaM X8, KpHCTAANHYSCKHS CHAH-
o nn,nnaﬁanano KeBaK THHORMAH 1328 105 2.3 2,9
MaoCcHB a5 Y 0,8
II/2 TaM Xe, CJAHLEBHE OTAOXSHEA B
£ paﬁone'nouo:axianoncxoro mrora 176 2.2 6.6 242 1,7
30 I,2 I,I
I2/1 Esnoelfckull xpax,HaiaMuEcKEH
/ uaecln,nnarngrpénlru-aaaunnn- 6 L6 10,1 22 6,3
AUTH 2 0,I 0,9 0,3
12/2 To ®e, T'PaHHTH, AJAMENINTH,
MIATHOTDARWTH (M0 HoXKM4Y M 57 1,7 3046 3,3 - 6,2
ZAP., 1975)
I2/3 Tau =e, fﬁauoolaulru 7 220 18,7 37 7.4
1,2 08 ‘S i
I2/4 Taw ®e, TPaHOZMOPUTH 3HZO-
KOHTaKTa 2,8 19,8 3,6 T8I
12/5 Tam ®e, NMOrMATHTOBHO XMAH 0,6 2,0 43 3.1
12/6 UdpumGMHCKMU MaccHUB,KpPyNHO-
KDHCTaANMYBOKHe OMOTHTOBHE ;
I'PAHMTH ~ S G S e P 5,6
I2/7 TaM ®e, CpPeAHESEDHHCTHE
i i rpaunxﬁ s ¥’ 7 322 17,8 3.1 5,0
0,8 2,0 0,5
12/8 Tau ®s, aZaMeAndATH POrDBOOO-
/ MA 10T 5-ON02REOBMS - y a6 262 30v g9
0,9 2,6 0,5
12/9 TaM me, MUKDOKIWHOBH® TpaEMTH 2 6,8 37,3 5,0 5,6
12/10 Tau Ee, NSI'METETOBHE RUAH 3 10,822,9 L8 5.3
4,0 I,6 D37
12/11 AAxTUHCKHY MacCKB, TpPaRETH -
-GMOTHTOBHO KDYMHOKDHCTEANHYeC- 4 1,7 B,5 4,2 5,0
_ KM@ INEHTPSNBEHX qacTei
I2/12 Tau =6, rpaBEOfMOPHTH-aZAMON-
/12 Grd Tokriamsmix SaoTol Maor 7 M ING 28 33
GEBA Iy7 240 0,3



Tacmuna I, OpoAOAXeHHS

12/13 Tau xe, rpaEORYOPUTH-aZE— 3,0 25,7

MBINHTH DHAOKOHTAKTA 9 2.3 8,3

I2/I4 Tau xe, I'PAHHTH OHOTHTOBHE Mell-
/I xosapnﬁc:ua 3-ait QasH 5 Gal I2al 4.l 5,0
1,3 0,8 L
I12/15 Tau xe, GMOTHTOBH® I'DAHHTH
. annosoﬁ:ax!a iz 5 24 28,6 4,0 4,5
2,0 4,9 053
12/16 Taum %8, GMOTHTOBHE TPAHUTH M
rpasETO-rHONCH DHAOKOHTAKTA A R A R I1,I
12/17 Tau =me, cueHMTH (HOPAMADKHTH) 5 2,5 20,8 3,1 8.3
*
0;5-2,8 0,1
I2/18 Tau =6, rpeifiHMsdpoBaHHNE® I'pa-
o L B e P 60 BB M6 g
BT 2,1 1,8
12/19 Taum Ze,AMOPHTH MAKDOKIHHASHE-
POBaHHHS A2 AT RI2 LD 40
12/20 KueHCcKHi#l MacCHB,OAOTHTOBHE
A e : 2 2 IL? 32 g
3 0,5 -0;T 0,I
12/21 Tarapoxul MaoCHB,0U0TH TOEHS :
it e : 36 16 32 s
. A 0,7
12/22 Avrapa, MG CKODOAYM, IO
~ poﬁlgﬂ;lﬂﬂcllﬂ gpﬁ%liﬂ ol 2 3.0 23,4 442 11,0
T 7 2256 0,2
12/23 To %8, WAUDH 2 %% 695 K6 191
I12/24 CrpenxoBCKMHA MAcGHB,GHOTHTO-
i g 2 L8 L8 k2 45
0,1 0,8 0,9
I2/25 Tam xe, OMOTHTOBHE IDaHUTH
e i < 6 L8 255 49 7
0,5 3,3 0,3
12/26 CorpeHoKMe MaXuHA3MDOBAHAHS
T R P b 2l 56 LB,
;1735 0,6
I2/27 CorpeHcKMe r'peiiaeHMB3MpOBAHHHS
e I 7 ILB55 40 ¢
C AR T 1.0
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- | Tadmana I, DPOAOAReEHHS

I3 TeppAreHHNe OTAOXeHHA Telickofi- 2.k 138 V2 ,@ 5.7
~OyXONHTCKOH CepHM, BMENANNAS
rpauuogzm Enuceliokoro xpaxa

HEY

(mo-8x0 ¥ ZAPe, 1975) 3;3=1.6 3,3 bS
1s Banagzauft Y3GeruoTaH, boKanuncKR i
i uBCOMB, KBapuoBue Auoputs I-off 8 L2 2a& L0 .8
basH 02 I I 0,4
14/2 Tau %8, TPAHOAUODPUTH-NIEATUOIPaA- 5
% el 2z Lo 9
L ] ] ]
"~ I4/3 Tau ®e, T'DaHATH 5 Q2 23 L 4.3
_ | 02 1,6 . 0,5
I4/4 Tpapursue Zalizd B pafions Mypys- 9 6.3 [ 1 By
R | 18,5
. I,5 0,9 0,5 :
I14/5 Jlaign ZAOPHTOBHX IO UTOB
/ o g A 87 T0:9 3,7 23
I5 [lupoKCeB-NNATUOKAA3-aMbEG0I0~ f
nng poronnn.nusmam:q%oxa— 5 gad a7 L4 2,0
IRHCKEE MAGCHB 0 1 R 09§ 0,5
16/1 Banazsuil Kasaxc¢ras,/lzeTHra
/ AHODUTOBHS MOPQUDATH e é-l-g %l% éa% 2,8
! L] ] ?
16/2 E::B:;ﬁamrunnop@lpu Iguoua— P % ) 2,5
059 0521 %0,6
16/3 To ®e, OepesHTHBMDOBAEHHE 3 2.8 6.0 4,2 2,1
; 0,8 0,8 0,5
16/4 Tam %0, MUKDORNUHOBEH TDAHHT I 4,0 14,0 &3 545

Ha AHrape) ¥ OTZGABHHS DaSHOBHAHOOTH TaTADO-GAXTHHCKOI'D KOMIIS8K-
ga [eATpancHOd BONGIOHOCHO) NoRoodH. B HanGa-Hapuuckoff 3oHe K
. y@cny DOACUCHHX TPABNTOMIOB OTHOCATCA IDAHMTH KAROMHCKOIOD KOMI-
NeKCA.

TparToMAN BTOPOrO THHA 06pasywT B pAAe BOAOTOPYAHHX [poO-
BuEmui Zafiu, X KOTODHM TATDTEET SOA0TOPYAHSA MUESDAIU3aNMA



(BepesoBeKo® MecTOpOXZeHMe Ha Ypane, MypyHTay - B 3anagHoM Ys-
OOKHECTAHS) . :

TpanuToOMAH TPBTEATD ~ MATOI'0 U OCOGEHHD UBTBEPTOr0 — MATO-
r0 TUNOB ABAADTCA XapaKToDHHMW NPBACTABHTENAMA 30AO0TOHOCHHX
MHTDYBUBHHEX 00pas30Bannii B0 BCAX SOJA0OTOPYAHHX MPOBMHIMAX # MpPeJi-
CTABNGHN, KAKX NPaBuNO, AWOPATAMM, KBADLEBHMUA AAODATAMHA, TOHA M-
TaMd, TPaHOZMODHTAMA, aZaMeANdTaMd, NAATHOTDAHATAMH.

2. YepTH pAZUOre0XMMHUBCKOI'0 CXOZCTBA
30/I0TOHOCHEX I'DAHUTOUZOB DASHHX MpoBHHIMH

[loMdM0 yXe OTMBYABMEHCH KAk M0 NBTPOXUMMYBCKHM, TAK ¥ pa=-
LUOTBOXUMAUBCHUM TAHHHM, MOHUESHHON KAaIMEBOCTHA 30I0TOHOCHHX
TPAaHEATOMZOB, AAA GOABWWECTBA 30A0TOPYAHHX NDOBHMELUE XxapaxKTepHa
NOEMEeHHaA KOHUGHTPAUMA TOpMA # EMBKoe Th/u  OTHOmEHHEe B HHUX.
HoxnpyeHUe COCTABAADT NMEE TPAHHTOMAH EHMcelicKkoro KpA%a, OTNH-
yapuuecs MOBHWEHHOH TODMEHOCHOCTRW BCEX WHTDYSMBHHX HOpox. Ha
rpagmre (puc. I) OHM momazanT B Bepxkes none I.

XapakTepHa OIM30CTH aGCOANTHHX KOHLGHTPauMi pajuoak THBHHX
9NEMOHTOB 4 MX COOTHOMGHMHE B B0NOTOHOCHHX IDAaEMTOMZAX pa3IWYHHX
NpOBAHLMMA: [0 PaAUOreDXMAYGCKMAM XAPAKTEPUCTHKAM AHANOIMYHH
MeXJy co0oli rpaEMTH KoHCTAHTHHOBCKOTO HTOKa B leHCKOM palioHe,
TPAHCAMOPHTH ¥ ONATMOrpaHHTH, BMEHADWMEe 30A0TODPYAHYO MHHSDaIM-
seUMp HA Ypanme, Ha MecTOpoxAeHWM fxeTHrapa B BamagHoM Kasax-
CcTaHB, MOPOAH KPHKKYAYKCKOTO ¥ CTBNHAKCKOI'O KoMONexca B (Cesep-
HoM HasaxcraHe W Apyrde. Ha rpaguxe (puc. 1) BUZHO, UYTO GoAbmasn
49acTs I'PAHUTOMZOB pacnonaraeTcd B none II] HUSKOHATDUOBHX HUB-
KOKaIWeBHX I'DAaHNTOHAOB ¢ RH3KUM Th/u OTHONEHHOM.

B xavuecTse oCuel THHABHUMH ANA TPAHMTOMIOB BCEX pacoMaTpu-
BAGMHX NPOBHHIME XapaKTepHO BOSDaCcTAHH® KONUGHTPANMM TOPHA c
pocTOM COZeDEAHMA KanuA. OZHAKO PMEDTCHA MHOTOUMCHGHHHE OTKADHE-
HMA 0T 3T0H oOme# TeHAEHUWM. YDIHOM M TAaBHHM 0GpasoM TOpHEM
odoramawTcs OOHYHO BOe MSTPOrpafMuecKde DasHOCTH HHTDY 3HBHHX
NOpoZ B SHAOKOHTAKTOBHX YACTAX WHTDYSHABHHX MACCHBOB, 4YT0 CBASsa-
HD ¢ DOOTEMEHMEM WX AKLBCCODHMMH MMHPDANAWM NO CPABHBHMD C
U@HTPANbHHMHE YACTHAMM , a8 TakXe wauGoles NO3AHMEe MOPUEM pacmua-
BOB, (GOPMMPYDWUX NO3ZHWE MaliKd.
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3. PazuoreoxuMuyecKne pasauuds
30JI0TOHOCHHX T'DAHATOMAOB DASHHX MPOBAHIMHA

[IpoBHENMaNBEHE DAAMOTE0XUMUYECKA® O0COGSHHOCTH BEChMA  OT-
YgTAXBO NPOHBIAKTCA OpPY HMCCIEJOBAHMM 3aKOHOMepHOCTeli pacmpeze -
NeHAA DaZWOAKTHBHHX SJIEMEHTOB B MHTDYSWBHHX MOPOZax B MpeAenax
NPOTAXEHHEX S0A0TOPYAHHX MofAcoB. Tak, B mpeAeaax Lle ATpanpHOM
807M0TOHOCHOH MOAOCH EHMCeHCKOr0 KpAXa MOZ8BAADNAA MACCA IpaHH-
T0B OTHOCHTCHA K Da3SHOBHAHOCTH BHCOKOKANMEBHX - CPBAHOKANHEBHX
TPaHATOMZAOB C MOBHWEHHHMM KOHI@HTDALUMAMA TODHA M BHCOKUM Th/u
oTHOmeHHeM (puc. I, mone 1). [ud B0NOTOHOCHHX MACCHBOB  Xapak-—
TOPHO MPUCYTCTBM® I'DAHATOMAOB C OTHOCUTENHHO MOHAXOHHHMM  KOH-
neHTpaNMAMMd Kanua (A0 2,8%) - NEArMOTPaHUTOB, aAaMeiIMTOB, I'pa-
HOZMOPUTOB, OZHAKO M B HUX KOHUBHTPALMA TODUA BHAUMTENBHO BO3-
pacraeT B KpaeBHX (ANUAX MaCCHBOB, 4YTO CBA3aHO, KaKk OTMeYaJ0ChH,
¢ 000rameHHeM SHADKOHTAKTOB AKUECCOPHHMM MUHepalaMiu.

[Io paAdore0XUMUYeCKHM OCOGEHHOC TAM BHIENANTCA TARXe S0L0-
TOHOCHH® TDaEdTOMAH YpanbcKoro nosca (puc. I, mome II), xapak-
TEPASYDEEI00A pacNpocTpaHeHMeM B ero Npejsiax FPAHUTOMZOB YeT-
BEpPTOr0 THNA - CPeAHEKANMEBHX CPeAHETOPUEBHX C HMBKUM Th/u o0T-
HomeHHeM. [IpiMeuUaTRABHO DPaMOr80XMMMYBCKOE CXOACTBO NAarHOrpa-
HATOB ZasKk Depes0BOKOr0 MECTODOXJGHWA, I'paHUT-NOpdupoB bepeaos-
CEOI'0 MECTODOXJSHMSA W IPaHOAUOPHTOB AHZHDIMHCKOrO MAaccMBa, BMe-
HabIAX 0ZHOMMEHHO® MeCTODOXIEHHW® 30/0Ta. K 2THM X8 06pasoBaHHAM
HCKNIDYATENBHO ONUBKH 30M0TOHOCHHE® I'DAHOZUOPATH AREADCKOID M
JIxaouracaftickoro maccusa Ha mHOM Ypane B mpezenax KymMaxckoro
pyasoro moxns (Tadm. I). .

OygHP HUBKMMA KOHUGHTDAOUAMA BCOX DAZMOAKTUBHHX BSISMEHTOB
(ypaBa, TODHA ¥ KaluA) BHASNADTCA PASHHS MACCHBH MNaTHOrpPaHHTOB
KyHEymcKOro koMmmnexca B KanGa-Hapusmckoil sose Cesepo-BocTousOro

Kasaxcrana (puc. I, mome III).
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4, CoBnazeHue pazuoreoXdMUYecKHX MOKasaTensil
TPAaHWTOMZOB ¥ BMEUADNMX MX MOPOX.
B 30J0TOPYAHHX MOPOBUHIMAX

HasBanHaa 0COOBHHOCTH MPOfABIAEHa Z0CTATOYHO OTYe TAMBO BO
MHOTMX 30I0TODPYAHHX NpOBMHIMAX. Tak, HA EBMCEHCKOM KpAXe MOBH-
mesHOll KOHLEHTpaLMM TOPUA B IDAHATOMZAX COOTBETCTBYET TARXE BH-
COK&A TOPWEHOCHOCTH BMEUADMUX I'PAHUTOMZH TEPPUIEHHHX TOMW CYX0-
nurckoff cepuu, AaHHHE MO KOTOPHM CHCTeMaTUSHDOBAHH HAMH  paHee
(6). Ha Ypane HaCmnaaeTcA COOTBETCTBME MEXLy MAarv4OrpaHATAMH,
TpPaHOZMOPUTAMN ¥ BYNKaHOI@HHHMM OTVIOX@HMAMA CPeAHEID  MaNe030f
(Kymaxckoe pyZHOe MoAs). PaHes TakXe OTMBYANOCH METPOXUMHYBCKOR
COOTBETCTBME HA3BAHHHX MHTDYSMBHHX MOPOZ ¥ BYIKAHOTEHHHX o06pa-
sosaBuil (¢epmraTep, BopozuHa, [975). B JleHCKOM DaiioE®@  TI'paHATH
KoHCTAHTHHOBCKOT'O ‘WTOKA yAMBUTHNHHO GAMSKA N0 KOHUBHTPALMAM M
oTHOWeHMAM Th/u K TepDUIeHHHM MOPOZaM BEDPXHUX-CPBAHMUX yacTel
naToMCKOH cepHiM (B YACTHOCTH K XOHZIOMMHCKOH CBATS,  bBusumawusi
NPOXUAKOBO~-BKPANNSHHYD 30A0TOPYAHYO MMHepanusanuo), a KeBaxTuH-
CK#lt MBOCHB — K BMEWADIMM 6I'0 KPACTANNWYECKHUM CHAHNAM  HAXHEID
nporepososi. B CemepHoM KasaxcraHe ONMSKM N0 RKOHUGHTPaLUMAM ypaHa
W TODMA I'PaHMTOMAH KPHKKYZAYKCKOIO KOMOZNeKCa, OCOGEHHO paHHM®
fasH, 4 BMBapn@e MX BYIKAHOIeHHO-0CAZ0YHHE OTAOKeHMA  KeMOpusa
- OPAOBAKA, JIaHHHe N0 KOTODHM ODUBOLATCA PAAOM McclezoBaTene
(21). B KyssmeuxoM AZaTay HaGIDAAe8TCA CAH30CTH M0 KOHUEHTDAUMAM
PaZMoaKTUBHHX 2/76MBHTOB lleHTPalbHAHCKOIO MaccHBa M BMBUANNHX
8I'0 rpayBaKKO-CHAHUEBHX OTAOXeHUM. AHaJorduyHasa KapTHHAa HaAONLAA-
eTcA B 3anazHoM YsOexkucTaHe Ha npuMepe BokanuHCKOrD MaccuBa,

B KanGa-HapuMcroll 30H® MH BUZMM COOTBETCTEME [0 PAZUOrBOXAMU-
YECK4#M JAaHHHM IDaHATOMA0B KAaNCHHCKOI'D KOMNZSKCA H BMONADUUX MX
TAKHPCKHX CN8HLEB. 3acAyRWBANT BRAMAHHA JaHHH® O HABKHX KOH=
IEHTPALMAX PafMOAKTHBHHX SMEcMEHTOB B HHTDY3HBHHX MOPOASX KyHym-
CKOr0 KOMIIBKCAE B STOM DerdOHe W 30J0TOHOCHWX MOPOX OMNaHOBCKOH
CBATH C MPOXMIKOBO-BEpaniedHo#f sonoTopyZHo#f umuHepalMsauselt.

Ha rpaguxe (puc. I) AaBHEe AHANU30B N0 BMEWADOMM MOpPoAaM O0O0Be-
ZI8EH KDYKKAMH,. \
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5. [lopezigHAE DAZIMOAKTUBHHX B/EMEHTOB
[IpH THAPOTepMalbHHX nauanasnaxL
COMPOBOX/A DMKXCHA 30N0TOPYAHON MuHEpamMsanuei
B 30I0TOHOCHHX I'DaHATOMZEX

HauGonee XapaKTepHHM THUIOM I'AZPOTEpPMaNBHOTD HBMEHSHMA,CO-
NpOBOXAabNMM 3070T0e ODyAeHEHWS B TDAHMTOMAAX, ABAAETCA G6pesH-
TH3alMa (MeCTOPOXAGHMA Ypana, JxeTurapa B 3anaZHoM KasaxcTass,
MypynTay B SamafiHoM Y3OeKHcTaHe) M pexe rpefiseHAsauydA ¢ pasBu-
THEM MYyCKOBMTA ¥ TypMalWHA, HECKONBKO MpeAmecTBYbuad GepesHTH-
sanuu (AaxTa H3 EHWcefickoM Kpaxe). CpaBHeHMe 8HAAM30B MANOM3ME-
HEHHHX pasHOCT8il rpaHHTOMAOB M WX O8pOSMTU3MPOBEHHHX pasHOCTeH
OOKA3HBAST PE3KOe YBEAMUSHHEe MDH TUAPOTePManbHOH mepepaGoTe
CO0ZepXan¥A Kamud. KoHNeHTpPamWA ypane W TODMA MPH 5TOM OGNUBEA K
MCXOZHHM mopoAaM (Tacmiua I, AaHENe N0 Bepes0BCKOMY, HOuKapoKo-
[lmac TOBCKOMY, AUZHDAAHCKOMY MBCTODOXASHMD, JEeTHrape). B METeE-
CHBHO OKBapIDBAHHHX YYaCTKAX MPOMCXOZUT BHHOG BOBX DaZMOaKTHUB-
HHX 3N9MPHTOB,. [locHBZHMe B BECHMA HUSKMAX KOHUGHTPALMAX HA npe-
Zele YyBCTBMTBIHHOCTH AHANW30B OGHADYXWBADTCH B 30I0TOHOCHHX
KBapLUEBHX XMIAX.

I'peilseHMBMPOBAHHHS C PASBUTUEM MYCKOBMTE U TypMaNnuHa 8010-
TOHOCHH® I'DAEHTH AAXTMHCKOTO MeCTOPOXZeHHs Ha EHHcelickOoM KpfEe
XapaKTePHSYNTCH BHCOKMMH KOHIGHTDAUMAMHM KaldfA M BOOBMA  HHSKHM
Th/u orHomerMeN — 0,5, CBAZETBASCTBYLNMM O BHEOCS TODUA W MpeM-—

. MySCTBEHHOM HAKONAGHEM YDAHA B WBMHEHHHX MOPOAAX. HTO BHASNR-
8T NoZoCHHe 06pas0DBaHAMA CPeAM BCEX I'paHMTOB lleHTpamsHolf somorTo-
HocHOH nmonocH EHMCeHCKOr0 KpfAXa.

B menoM MORHO OTM@TMTE, UTO MNPUBHOCA ypapa M TODUA npu
réZpoTepMAIBHEX OPOLBCCAX, COMPOBOXIANNMXCHA SONOTHM ODYZeHSHUSM
B 30I0TOHOCHHX TpaHATOMASX, He BaONNAA@TCH HM B ONHOM clyuae.
UBEM NOoZBEPrapTcA OPH THAPOTEDMANBHEX MPONBCCax IMEE Oepepacmpe-
ZeleHMD B OrpaHHusHHHX MacmTadax.

SaxknpoueHAe

PacoMOTDEeHHNA MATEDMAN 00 DPAZUOTSOXAMUUCKUM 0COOEHHOCTAM
TPaHATOMAOB 30A0TOPYAHHX MPOBHELMA NOSBONAST CAENATH CHEZAYDUME
BHBOZH:
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I. S070TOHOCHHE I'DAHMTOMAH B DPABHHX B30A0TOPYAHHX NPOBUHIMU-
AX MMBDT YSPTH KAK DaZiMOre0XUMHUYECKOr0 CXOACTBA, TaK W pasiu-
uniis. YepTH paZMOre0XMMMYECKOr0 CXOACTBA OCYCAOBAGHH OZHHM ¥ TEM
K8 TANOM MeNOYHOCTM MarM. PasnMuusf OnpeZefA0TCH NDPOBMEIAAENEHHMA
pazdore0XUMUYBCKAME 0COGBHHOCTAMM TOJNI, 338 CYET KOTODHX TeHEPH-
PYDTCH MATMH,.

2. [0 pazuoreoXUMAYBCKMAM AAHHHM BOSMOXHO NMPOBOAMTE Napal-
nenRsanuo (conocTasleHMe) OAHOTHNEHX TPAHMTOMZAOB KaKk B OZHMX
POBMHUMAX, TAK ¥ pasHHX, 4T0 OyAeT cnocoO0CcTBOBATH 00Jee NoAHOHU
pacmAdpoBKe yCHOBMA MX (GopMupOBAHHA. B YACTHOCTH, B 30J0TOHOC-
BHX 4HTpysuBax Ypaza, 3amazHoro ¥ CeBepHoro Kasaxcrara, HKanOu,
Kyaneugoro AzaTay M B bOKalMHCKOM MaccuBe 3JamazHoro JYsGexmcTa-
HA BECHME HHSKME KOHUEHTpPALMM DAAUDAKTHBHHX SNEMEHTOB, [pUGAU-
RapWHeos M0 aGCOMNTHHM KOHLUGHTPAUMAM K COZEPEAHMD UX B BYJIKAHO-
T8HAHX MOPOJZAX OCHOBHOTO-CPBAHErD COCTAaBA, YyKA3BHBAKT, BepOATHES
BCEr'0, HA BHMNNABNSHMe MATrM (0COUEHHO DPaHHMX NPOMBBOAHHX) M3 CYy=-
WeCTBEHHD (asWTOBMX 00pasoBanuii. B MpoOTHBOMOAOEHDCTE 3TOMYy I'pa-
HMTOMAN Eaucefckoro xpaxa, JedCKoro palioHa, KaAGMHCKOT'O0  KOMI-
nexca B Cepepo-BocTousoM KasaxcTaHe GOpMUPYWTICH 38 CusT TeppH-
reHHHX TONW, OGOTAUWSHHWX TOpUeM. [[pAMeyaTenBHO, UTO OPH  pOCTE
a0CONNTHHX KOHNBHTpamMil 0TMEYasTCHA -COXpaHeHUe HU3KMX Th/u 0THO-
WeHA# B pasNMYHHX NpPOUBEOAHHX S0NOTOHOCHHNX Mars (Ypan-zaikm Be-
Pe30BCKOr0 MBCTODOXASHMAA, AailkM MypysTayCc<oro moAca Ha  MECTO-
poxzenmMM MypynTay B 3anafsoM Y3Oexucrass).

3, PazuoreoxuMuuecKue MPUSHAKH 307I0TOBOCHHX T'PaHATOUZOB
MOXHO BHENATH SKCOPECCHHMM METOZAMH IaMMaclIeKTpPOMEeTPHYBCKOM
CHOMEH .

4, /lnA OUEHKA NEPCHEKTUBHOCTH HA 30N0TO IPAHMTOMAHHX Mac-
CUBOB BaCHyk#BaeT BHAMaHMA Th/u OTHOHGHHS, KOTODOB MUHMMAIBHO B
TeX WX DAHOCTAX, KOTODHE BMENANT HeNocpeACTBEHHO  30M0TODPYAHYD
MUHEDPannsanuo 4 B TOH unM WHEOM Mepe NoABepEEHH TUADPOTEPMANBHHM
npeo0pa3oBaHufAM. Ha Ypame oTo oTHomeHde cocrasaseT I1,0-I,5
(Zailk4 DepB30BCHOI'0 MECTODOEJASHHA, NAAaruMorpasdTH [InacTOBCKOrD
maccuBa), Ha EHWCBHCKOM KpaAxe B ASXTHHCKOM MECTOPOXZeHMM - 0,5.

ABTODH MONBBYWTOA CAYYAOM BHDPA3UTh IAYGOKYO MpPU3HATENb-
HOCTH bl.A.B0OpoBy, A.C.Crenuny, B.M. l'aBuuHy 38 NMpeZoCTaBABHHYW
BO3MOXHOCTH MpOBEZeHWA UOMEDeHMH pa/MOAKTUBHHX DABMBHTOB HA
raMMa-crMeKTPOMBTPUUBCKOA yOTAHOBKE B AadopaTopuM fABpHO- I'eOXH-
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MUUBCKMX METOAOB ucchenoBanusa WI'ul' UO AH CCCP. Mu Taxxe npusHa-
TesbHE B.®.HaneTosy, E.d.Axo6cy, B.B.Macaensuxosy, J.H.Hdcrpedo-
BOHf 38 BOSMOXHOGTH WCHNONb30BAHMUA COGPAHHHX UMK KOMMEKUME IO
lleHTpPaNBHEAHCKOMY W DepUKyASCKOMY MaccuBy B KysHeuxous AnaTtay, no
Agxapckoil u [xacduracaickof MATDy3MM Ha8 KXHOM Jpane, N0 TeppureH-
HHM TONWAM ¢ NMPORWIKOBO-BKpaMieHHO# 30i0TOpyZHOM MMHepammaamue it
Kanou u pmafixam MypyHTay.
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3.1

B.“ .

B.A.

OrIABIEHAE

N30X. Koppeasuua MarMaTHyYecKWX KOMNASKCOB KoMco-
MONBCKOIO ¥ Baj¥albCKOr0 pyaAHHX pajioHoB Ha [ams-
HOM BOCTOHO «..covevcesssocsscascccasascnnssnscnasans

HALETOB. [leTpoxumus pasHenaneoaofickux Gasur-rpa-
HATOUWZHHX accouuanuil KysHelxoro Anatay B CBA3M C
DYNOHOCHOCTEI divsnssnssionnioneaoinssaiseessonessnssss
HAJNETOB. KoppeZAuss X4Mu3Ma GasuTOB W TPAHATOW-

0B B Ga3NT-TPAHATOMAHHX CODHAX sesvscsccssssessnssns
BiiAlAMAPOB, [1.B. EPMOAOB, 5./l. XOMAKOB. T'adGpou-

Ap 3anefHOl yacTu BallcancKOl CKiIaAyaToOl cHCTEMH

B, X PYAOHOCHOOTE i.scsssrsassdonsncsssossinsssssases

BOTHWS0B, A.ll. KPABEHKO, T.P. BllWHA, Tl.A. SAjibl-
KHH. AnaTUTOHOCHOCTHE KOTTE8XCKOI'D rad0po-ZAWOpUT-
MOHUOHMTOLOrD KOMINeKca B Ky3HEUKOM AZNATAY svevesssse

3U0BIH, A.ll. .NIOHOMAPEBA. PazmoaKTUBHHE DieMBHTH
B I'PAHATOMASX 30M0TOPYAHHX MPOBUBIMY weeveecesccsssasn
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PEOEPATH
JIK 552.321 + 553.2

TABEPOMAN SANAZHOM YACTH 3AMCAHCKOW CHNAZYATON CUCTEMH W iX
PYJOHOCHOCTh. Bna zuuMupo3s AJ., Epxoxos I.B.,
Xoumaxos B.JA. I'eonorusa, MeTPpoXMMAs U PYADHOCHOCTE MATMa-
THYsCKUX (fopuaumit, HoBocuGupck, 1978, c. 56.

B npezenax paccMaTpuBasMOif TeppDUTOPHM WSBECTHH WMOKNapPTaG-
ckuit, wapckulf, caypckuit, aprumOadckuit 1 MaxcyTckuil TUmH rad-
OpouzoB. lloxnapracckuid TMO NpPe/ACTABJGH NAAUMOKNA30BHMH NUPOKCE-
HUTaMd, 4YapcKuif ¥ caypCKH#f - HUBKOTHTAHHCTHMM, BHCOKOKaABUUEBH-
MM, HATPOBHMM radCpouzaMu, DPUGIMEANNUMUCH IO CBOSMY BEWECTBEH-
HOMy COCTaBy K racCpouzaM OfuoAMTOBOrO THIa, apruméaiicxuil [’}
MAKCYTCKMAH# - GyOWeNOYHHMH, BHCOKOTHTAHHCTHMM IaCOpOHZAMM.

C uenpl BHABNEHWA THIOB, NBPCHEKTUBHNX HA MeAHO-HUKEIEBOS
OpyZeHeHHe, NPOBeJeH CPaBHUTe/BHHI aHANIMS WX NeTpPoOrpafuIecKEXx,
MHHOPANOTHUYBCKUX M METPOXHMUYBCKAX 0COOsHHOCTe#. BHABAOHH ZMar-
HOCTHYSCKHAS KDATEPHM KAXAOr'0 THNE, 4 TAKXe MOCTPOEHH AUCKDUMU-
HaHTHNG (yHKIMHM, NO3BOAADWME B HENAX AMACHOCTHMKA MCHOONBB0BATH
OTZeIbHHE XWMAUACKMe aHANUBH MOPoZ. CAelaH BHBOZ 0 NOTOHLIMANR-
HOM MBIHO-HMKSNeBOH DYyZOHOCHOCTHM MABKCYTCKOrD Tuma IaGOPOMZOE.
Tadn. 3, an. I, ouon. 7.

YIK 552.321 + 553.2

HOPPENALUNA MATMATUYECKUX KOMIAEKCOB BAJMANBCKOT'O W KOMCOMONB-
CHOTO PYZAHHX PAMOHOB HA HANFHEM BOCTOKE. M 8 o x 3.[. I'eomorus,
neTpoxXuMuus ¥ PYAOHOCHOCTE MAIMAaTHYeCKMX Qopuauuli. HoBocHGHUpCK.
1978, c. 3.

B oOGoux palioHax BHASAANTCA DaHHA® HATPOBHA M NO3JHHE Kalue-
BHE MATMATHYOCKH® KOMNJNEKCH, MpPOABAGHHHE B PeSKO DasMMYHHX KO-
JI¥YeCTBEHHHX COOTHOWGHUAX, 4Y8M OOYCHOBAGHH KAXyWuecs peaKus
pasnuunAd MeRAy paifoHaMu IO cocTaBy MArMaTATOB. BMecTe ¢ TeM, HO
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BOWBCTBBHHHM O0COJ8HHOCTAM M N0 T'e070THYBCKON MOSUmMA (B TOM YMC-
Ze M0 BOSpPACTY) KOMIAEKCH B 0GOMX pajloHaX HOTHO GONOCTABMMH.

B BajxanpcxoM paifoHe K HATPOBOMY KIacCy OTHOGATCA aHWKCKull  uH-
TPYSHBHH}f KOMONBKC M MpPeZUBCTBYWLUAS eMy CYUSCTBOHHO KHCIHe 3PHy-
BUBH Hé. [OpHYeM NOCJASZHAS COCTABAANT TAABHYD MACCYy BYIKAHATOB
pajioHa. B KoMCOMOZBCKOM paii0oHe MM COOTBOTCTBYDT NMYyDMABCKHHA  HH-
TPYSHUBHH)i KOMONEKC W BYIKAHATH XONAOMMHCKOHK cBMTH. Dozee no3zHmMe
MATMATHTH KAIMeBOI'0 KAAGCA 376CH NMPEOGNAZawT M Mp8ACTaBASHH
aMyTCKO}i cBUTO} W MAO-vyaHCKOM MHTDYy3uBHON cepueli. B BazxarmbcKoM
paiioHe EM COOTBOTCTBYNT JIOKANBHHE MPOABIAGHUA HaZWSBHX IUMAaDPUTOB
i WHTDY3KBH KalWeBHX TDAaHUTOB. 3A6Ch Da3BUTH IJIABHHM 00pasoM
"xopoTKkHe" (KMCIHE) KAaAWeBHE aCCOLMANUM, B OTAAYME 0T KOMCOMOIB-
CKOT'C palioHa, I'Zile NPOABASHH "ZAnuHHHE" acconuanuu. COOTBETCTBEHHO
pasidyanTCA ¥ TIaBHHe THOH OJOBAHHOI'O ODPYACHEHMHA.

BufBneHHe BaKOHOMBDHOGTBH (QOPMMPOBAHMA M Da3MBUSHMA pas-
ZeIBHO B3NTHX HATPOBHX ¥ RANMBHX MaTMaTHU8CKMX accouuamuil Baxmo
AnA MPOrHOBMPOBAHWA B0NOTOI'0 OpyAeHenud. Tacn. 5, an. 6, OuGH.
II.

YAK 552,3(571.17) + 553.3/4

NETPOXUMUA PAHHEMANEO3S0MCKNX BASWT-TPAHUTOMIHLX ACCOLMALM
HYSHEUKOT'O ANATAY B CBAA3l C PYHOHOCHOCTHD. He mé » 0B B.9.
T'90I0ris, NeTPOXEMAS M DYZOHOCHOCTH MATMBTHYSCKAX (OpMALM.
Homocuoupck, 1978, c. 32.

Ha npaMepe paHHenaneo30HCKEX Ga3uT-TPaHMTOMAHHX accounuandi
KysHemkoro AzaTay paceGMOTPeHH Bapuampid CocTaBa (XMMu3Ma) U &c-
COLMKPOBAEHOTD OpyAeHoHHMA. [loKasaHo, YTD B apganax, I'Ag acconma-
MM X8pAKTBPHBYOTCA HaTpHeBO# cneuuaxunsanwell wemouedf Bo BCEM pA-
Zy nopox (BKADYASA M ABHKOTPAHATH), HAMODASE CUNBHO DABBMTD  HpO-
MHIJIBBEHO® 230X0T08 OPyAPHeHHe. K ToM 43 HAX, I'Ze MOBHEABTCA CO-
IepEaHMe Kanus M, KAK CASJCTBHe, DAacTeT OOmMafA WelAOYHOCTH,IpHCOB-
AUHAETCA BONBppaMOBO® ODYAGHSHHE, 8 TaM, Il HapAAy ¢ NMOBHESHHOM
UONOYHOCTH T'DAHUTOMZOE MOPOAH 0a3ETOBOY rpynnd CoAfRpEAT Hau-
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GoaBmMe COZePEAHMA BANOBOr'0 Xelesa, 00A6e CUMABHO NMPOABISHO Xelo-
300pyAeHEHME. B apeanax ¢ 00Wei MOBHWEHHOH WENMOYHOCTBO BO BCEM
pAAy, ¢ KanusaTpuesolt uAM KanMeBOH cneLuamn3anMel I'PaHUTOBOH]
yacT¥ NMOPOA MPeACTABASHO MPOMHUJIOHHOS MBJHO-MONMOAEHOBOE Opyne-
HeHMe. MouHO® pasBATME 0a3uT0B, MPEAWECTBYDEMX IPAHUTOMAAM, CD-
npAraeTcd ¢ Cy/AbQUAHHM X8pPaKTEepPOM aCCOLMUPYHUEr0 OPYABHEHMA.
TaGn. 4, Wi. 2, Oa6n. 20.

YIK 552.3

KOPPENALMA XUMASMA BASUTUB W TPAHUTOMZAOB 8 BASHT-T'PAHUTOMZHBX
CePUX. Han& To B Db.9. 'eonoruna, neTPoXUMAA A DPYAOHOCHOCTH
MarmaTHueckux gopmanuil. HosocuOupck, 1978, c. 45.

Ha oOmMpHOM cTaTHCTMUBCKOM MaTepuaie (cswme I00 accouma-
1uif) , 3aMMCTBOBAHHOM NPEAMYWBCTBEHHD M3 OTBUBCTBEHHHX pador,
N0Ka3aH0, YTO MEXJAy COCTABOM 0asWTOB M I'PaHMTOMADB B CHOXHHX
(a3UT-rPAHUTOMAHHX CEPUAX NMPOABJNEHA ycToiumBaa MONOKMTE NIBHASA
cBAsk no K,0 u Kazo. o6ue# wenousocTu (napamerp "a" A.H.daBapun-
koro), AL,03z, FeO u Mq0. Uneusguka ¥ xapaxrTep cBASed B pasHuX
peruoHax MeHmeTcA. BuABNeHHHWEe (aKTH CBUZETEABCTBYOT 0 HEKOTOpOH
B3aUMOCEA38HHOCTH M YHACHSAOBAHKOCTH MPOUECCOB OOpAa30OBAHUA Oa-
3MTOB M TPAHUTOMAOB B CHOKHHX CBDAAX, OCYCHOBASHHHX, BEPOATHO,
[pexiie BCErD UCTOPUYECKH YHACABZOBAHHHM COCTABOM COOTBETCTBYWD -
WAxX cyOCTpPaTOB KOpH M MAHTHM B KDPYNHHX 30HAX KOHTMHEHTOB M, C
Lpyro# CTOPOHH,- YCTOMYMBHM COCTABOM MHTDATEINAYDUYECKUX  MOTO-
KOB, CTMMYIMPYOUWMX MATMOOOpDa30BaHMe, OCHOBHHMM arsHTAMM KOTODHX
ABAANTCA Kazaulh u HaTpai. ladn. 2, omon. 57.
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YK 5524321 + 553.641

ANMATATOHOCHOCTD KOI'TAXCKOI'0 I'ABEPO-OPUT-MOHUOHUTOBOTO HOMI-
JEKCA B KY3HEUKOM AJATAY. Boreu 6 o3 B.W., Kpu3ss B-
k0o AlM,, Buguuwna T.P.y, banukguun [.A. Teon0orus,neT-
POXUMMA M DYZOHOGHOCTH MAarMaTHuecKux gopmauuit. HosocuOmpcx,
1978, 0. 71,

Korraxckull raGopo-AM0pMT-MOBIOHATOBHY KOMMISKC HA BOCTOYHOM
cknone KysHeuxoro Axaray xapaKTepUsyeTCsA OTHOCATEABHO  BHCOKHM
cofiepRaEueM gocdopa H,C TOUKM BPEHMA NOMCKOBHX MEPCHeKTHB HA
anaTHTOBOe CHDHS, NPeACTABAAET OnpejeneHHHl muTepec. MaccuBH
KOMNIeKCa 00HapyXMBanT NaTepalbHyld W3MBHUMBOCTH,d 3TO MO3BONHID
BHZIBIMTE DAJl MArMaTHYeCKHX apealioB, B NpeAeN8aX KOTOPHX pasBUTH
ODZHOTUNIHHE® MAaccuBd. HauGolee anaTHTOHOCHHM NpeACTABAABTCA Y-
Garckulf apean. B ceBepo-BOCTOYHOH yacTu ‘2TOro apeana, BONU3YU
cTaHuMK EpOWHCKOM, 00HAPYXEHO anaTUTOBO® DYAONDORBNGHME B CBA3H
€ OCTAaHLOM radCGpOMAOE KOI'TAXCKOTO KOMMAeKCA, MOLBEpPrulMXCA MeTa-
coMaTHuecKo#f mepspacoTKe MOZ BO3ZeHcTBUEM GoNee NOSAHMX TIpaHM-
TOMACB GAaTOMMTOBOA (QopMauu¥ paHHemans030dckKoro Bo3pacTa. Mera-
COMATUTH 3TH [IPEACTABNGHH TIIABHHM 0GPas3oM candT-aupudon-aHue-
SUHOBHMW MOpOZAMH, COAEDEAHUE PZOS B KOTOPHX ZOCTMTaeT 6,8%.
CyuecTBeHHHM ABJAABTCA TO OGCTOATENBCTBO, YTD 3TH  METACOMATHTH
00HapyXMBalT CGOJABNOE CXOACTBO ¢ "amaTHTOBHMA AuopuTamu"  Omyp-
KOBCKOT0 MAccuBa B LypATMM, NMPeACTABIALIEro co6o#f xpynHoe mpo-
MHLIZIgHHO® MECTODOXAGHAE amaTHTOBOrO CHDPhA. Tadm. 4, unxm. 4,
onbn. 9. <«

YIK 552.30:539.16 + 553.41:539.16

PAIMOAKTWBHHE SJiEMEHTH B TPAHUTOMJAX 30/JOTOPYIHHX MPOBMIIHMMA.
3n00MUH B.Aey IO HOMAEDPe B a A.ll. 'eonorusa, NeTpoxu-
MUA A DYZOHOCHOCTH MarMaTnueckdx gopmauul. HosocuOupek, 1978,
c. 860 3

Padora ocHoBaia sa Gomee [000 onpefeneEuid KOHUBHTDALMW{ pa-
JMOAKTHBHHX 2AGMEHTOB raMMa-CleKTPOMBTPUYBCKAM METONOM ypaHa
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(mo pazum), TODMA M KAAMA HE 1a00pPAaTOPHOU YOTAHOBKE C yIyUleHHH-
MM X8paKTepUCTAKAMA. [IpOAHANMBUDPOBAHH 30/0TOHOCHHE  IDaHATOMAH
Ypena (uecrTopoxpsHde Kymax, Almwpas, Kouxapckos, BepesoBcxoe),
3anazsoro Kasaxcrana ([lxeTwrapa), CesepHoro Hasaxcrana (CTeNHAK-
CKU#t W KPHKKyAYKCKMH Komnmexc), KaaGu (KyHYWCKAM M KaXGAHCKMi
KoMmuexc), Kysuemgoro Anatay (lleHTpansHubcKull u Bepuryascruft
MmaccuB), Enucefickoro kpsaxa (Kanmamuecxuit, YupAMGMHCHME, AAXTUH-
cxkuit, TaTapckul, CrpenxoBckuiffi MaccuB, I'paHMTH MHcAa CKODOAYM Ha
AHrape # COTpDBHCKHE TpaHUTH), JleHcKoro pafiona (KoHCTaHTHEOBCKMiH
uToK, KeBakTWHCKRH MaccuB), 3amazHoro YadexucraHa (BoxanusCHMi
MaccHB M MypyHTayckue failku), a Takxe B GONBNMHCTBE CIyduaeB [O-
pozH, BMemapu¥e IPaHATOMAH W 30A0TOPYAHYD MAHepaausamup. Ha oc-
HOBAHWHM BTUX JAHHHX BHJSNEHH DaZMOre0XUMUYBCKUE TUNH TpPaHdTOM-
0B B 30N0TOPYyZHHX MPOBUHLMAX, OOCWLME PAAHOT80XMMUYECKHE OCOOBH-
HOCTH 30N0TOHOCHHX TPAHMTOMZOB, OCYCHOBASHHHE OZHUM U TeM b <]
THMOM WENOYHOCTH MATM, M NMPOBMHUMANBHHE Da3IAUUMA, OGYCHOBIOHHHE
0COGEHHOCTAMM 0CAZLOYHHX W BYAKAHOT8HHO-0CAZOYHHX TOMN, B KOTO-
PHX MpPOMCXOZMNA I'eHepalUA MarM, BHABJSHH DAZUOre0XHMAYBCKMS
0C0GEHHOCTM 30N0TOHOCHHX I'DAaHMTOWAOB - Haauuue pasHocTe#h ¢ nmo-
HAXGHHHMH KOHOGHTDPAUMAMA KAalMA ¥ HASKMM TOPMHA-YypaHOBHM OTHOWE-
HueM. [IpocZexeH0 NOBEAGHME PAaZUOAKTHBHHX DJIEMEHTOB OPH  THAPO-
TePMANBHHEX M3MEHEHUAX IPAHUTOMZOB, COMNPOBOKAANUAXCH HAKOMNEHUOM
sonora. Ta6a. [, ux. I, oudn, 27.
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