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PaHr ny6~~Kau~ll 06be/1~HeHHoro ~HCTI!TyTa ~gepHbiX 

"CCJieJJ.OB8HH£i 
ITpenpHHThl H C006tUeHH.R 06be.IlHHeHHOrO HHCTHTyTa RJlepHb!X 

HCCJie.[lOBaHHfi /0J.15JJ1/ $iBmHOTC.R caMOCTO.RTeJibHbiMH ny6nuKaUHJIMH. 
Ouu HJ.n;aiOTC.ll a cooTseTcTanu co CT. 4 Ycraaa OHJIH. 0Tnn•-me 
npcnpnHTOB oT coo6weuuH JaKJliO'-IaeTc.R a TOM, '-no TeJ<cT npenpnnTa 
6yneT anocne.ucTsnu aocnpouJae.uen a KaKoM·nu6o uay'-IHOM >t<ypuane 
HJlH anepHOltH'-IeCKOM C60pHHI<e. 

l1HgeKCaulf~ 

ITpenpHHThJ,coo6Il.{eHH.II u .[lenouupoaaHnbJe ny6nnKaUHH OMJIH HMeiOT 
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"E" - H3.IlaHHe Ha aurnuiiCKOM HJbiKe; 
"JI." pa6oTa ny6JIHKYCTCR Ha PYCCKOM H aurnHHCKOM RlbJKaX. 
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B 11 e .n e K " e 

3axEar orpnqarenhHUX nHoHOB aTOWHHWH HAPBYH npe,ncraEnfler 

HHrepec, no KpaRHeh wepe, c ,n11yx roqeK apeHHA: 11o-nep11NX, ,nnH 

11~AOH6HHH Y8X8HHaM8 08UOU p66KUHH 1 ! qacr"OCTH, Onpe.neneHHfl B6pOflf

HOCfH aaxEara napoR HyKnonoE /I/ anH WHoronyKnoHHOR rpynno" rHna 

an~~a-qacrH~/2 /;Jo-»ropux, ,nnH HccneaoEan~H pac~a.na A,nep npH 

aaepraax Eoa6yx.neuas 11 .necRrKH Ya11, r.K. rrpH aax11are orp~uaren~Horo 

neoua a ueaoarouawx op6nr npoHcxoAH'l' noJIBaA 11 aHHMrHnAUHfl 11 ITl-tOHa c 

11HC11o6oSAeHaeu aaeprHH, SKBRDaneH'l'HOA era vacce. llpa arou P.,npo 

UO&Bf OK888fbCR ! 11HCOKOBOB6yS,lt6HHOU COC'l'OHHHH. 

llepJovy HS arax AJYX acneK'l'OJ pauae 6HnH noCJH~eHu YHoroq~cneH

HHe SKCIT6pBM6H'l'H: 3f0 - HCCR6,lt0118HHe KOppenHp0118HHOrO BHR6'1'8 

11HCOKOaHeprerHqeCKHX HYKHOHO! / 3- 6/, onpa,neneHHe EepOH'l'HOCTH 

•anycKan•• nerK•x •A•P ••na p,JL,t, ~ - qacr•u/7-9/, per•crpau•• 

rauua-Ranyqeeaa H,nep, o6paao»aJmHXCR » peaynbrare ncnapeaua uenol 

rpynny RYKJIOH0!/!0-13/. 8TH 3KCnepHY8H'l'Y, B OCHO!HOY, np0110,1J.HRHCh 

AliA opa!HR!ellhHO nerKHX AABP ADZ~ 30 H peaynDraru no;nnepxaallr 

oy~8C'1'1101BHI6 KBK ABYXHyKHOHHOro, TBK R UHOrOHYKHOHHOrO Y8X8H~3YOB 

88X!8i'B, XOTH HX O!HOOHT8nDR8fl ponb 6~8 86 YC'1'8HOBH6Ha. 

AHanoraqaye peaynbrarY, nonyqeHHYa ;nnA rHxenux H;nep, yKaa~11aDr 

HB WBnyD BepOHTHOCTh •cnyCKBHHft KOppen•poBBHHOR nap" HyKnOHOB / 5/ H 

narKHx aapaseHHHX qacrau /B,9/. ~nR CEHHUB, aanpnwep, nepoaraocrn 

KOppenHpOJBRBW< tl -h M n- p nap / 5/ paBH" 0,06! 0,06 M O,QI± 0,01, 

8 JepOA!HOO!H HCDYOK8HHH p, J..n \: /S/, COO'l'B81'CrB6HHO, 0 ,OS± 0,01; 

0,03± 0,005 H 0,01t 0,002. CHRDHOe no;naEnBHR6 B6PORfHOCre~ B~nera 

KOppenapoB&BBUX nap HYKJIOHOB H HCfiYCKBHHR aapRX8HHUX ~parUeHT011 B 
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cny~ae ~OCT8TOQHO TAmena,x A~ep, fiO-BH~H~OYy, Y0E6T 6~TL 06~ACH6HO 

3~$BKT8UH nepepaCCBflHHfl H H8RHQH6Y 60RLWOrO KyROHOBCKOro 6apbepa. 

B CBR3H C 3THN Cfip8BB~RHBOCTL B~weynOUAHYT~X YBX8HA3UOB 38XB8T8 

~RA TflXBR~ A~ep HB COBCBU OQBBH~Ha. 

0AH8KO HCCRBAOB8HHH UHO~BCTBBHHOCTH HCfiyCK86UUX H6~fpOHOB H 

ux aaepreruqecKoro cneKTpa ~a~T Baxa~e CBBABHHR o uexaaaaue peaK~UH 

fiH-38XB8T8 ARR BCBX THfiOB RAep, BKR~Q8R TAXen~e, rAe ~OYHHHpy~U 

KaHanoY peaK~HH HBRH6TCH HCfiYCK8HH6 HB"TpOHOB. 

PeaynLrar~ PRAa aKcnepnuearoB/I4 ,I5 / noKaa~aDr, qro B aaepre

ruqccKnx cneKrpax aa6nDAaercA aeKoropoe qucno 6~crpHX ae~rpoaoa, 

KOTOp~e YDrnH 'ucnycTHTDCR Ha nepBOA CTSAHH peaK~MH, KOrAS SHeprMR 

KOHUBHTPHPOB8H8 H8 uanou QHCRB HYKROHOB BHYTPH HAPS. B fO ze BpeWH 

aHepreTHQBCKH~ CfiBKTp H UHOXBCTBBHHOCTb HeArpOUOB uoryr X8P8KT8pB

SOB8TL He 'l'ORbKO C8U WBXSH~SU 38XE8T8, 80 ~ p8003,2!. !~COKOJ036ya

A6HH~ COCTOHHHA AABP HS B!OpOR CTSAHU peSKUMH, KDrAB SBeprBR nepe

paCnpe~eJJH6TCH Y6KAY UHOrMU~ HYKJIOHSUH B npo~ecce pa3BHfBfl !By!pB

RA6PHOrO H8CH8A8 / 16 •17 /, 

B 6onLWHHCfBB pa6or no ~CCR6A0!8HUD UH0&6CTJ6HHOCfH HeUrpOBOJ 

/I4 ,I5,I8,19/ onpeAensnoc:o nHmL HX cpe.nHee qucno. Pacnpe.nenea1e 

qucna aeArpouoB uayqanocb ron:oKo .nnR o.nuoro HApai2?r J pa6ore 

Y•HC6epraf20/, BYTIOnHeHHOA E 1954 rOAY· 

TaKM8 MCCJJBAOB8HHH 88 HAPBX CJMHA8 H HBHHHC:O ~BJJLD H80fOH~eh 

pa6ot~. 
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3&cnepHKBHt 

MHWBHH B3 $TOpXAa CJHHU8 8KTHBHpOB8JJHCb OCT8HOBHBWHUHCH 0TpH

U8TBRbHYUH UHOHSUH HB Y8,2l.HK0-6HOROrHQBCKOU nyqKe/2!/ CHHXpOUHKHO

rpOH8 O~H~. ll•o•~ c aHepr•eR 29,5± 4,5 Ma•, reHep•poEaHH~e np• 

60Y68PA•POEKO ••AHOA •••••• nporoHaw• c Ep=670 Ma•. wo~cyc•po•an•c• 

c nouo~LD mupoKoyronLHOb coneuou.nan:ouo« nHH3H H nocne aaue.nneHHA 

B CJI06 (flHJJ:O'l'pa OCT8H8BJJHB8JIHC1 B HCCJIBAYBUOA YHW6HH. TOJJU(HHbl 38UB~

JIH'1'6JIH H UHW6HH DOA6Hp8RHC1 T8K 1 qro6bl nonyqHTb Y8KCHU8JJLHOB qucno 

ocraHOBOK. llJIO'l'HOCTL OC'1'8HOBOK DHOHOB COCT8BJJHJJ8 3.104 
r-l CeK-1 

"ccneAOE8HHCb ~pH THUS U~W6HH C pasnHQH~U H30TOfiHbiU COABP~8HHBU 

CEHBU8 ( CW, •a6n•UJ l ). 

nnfl onpeAe116HMR B03UOZHOA WOHOEO« 8KT~BHOCTH or 6b1CTP~ He"rpo

HOB H &8CTKHX raYY8-K»8H'l'OB aa OCHOBHO~ UHW8HLD qepea ~RRLTp 

ron~HOR 3 r.cu-2 ycraHa!nHB8Jl8CL 8HanorH~H8ft UHIDBHL H3 ~TOPKA8 

CEHHUS. 

Ye•oAou rasoEoR repuoxpowa•orpa~•• 1221 "" o6ny•eHHoro noporuKa 

Jlbf
2 

B!iA6RRnHCo •BOTOll~ rann•R H OC8EA8R.CI> H8 TOHKJ'Il ILOTa.JinHqeCKYil 

noAno•KY· llpsroroBneHHHe paAH08K'l'HBHNe HCTOQHHKH eccneAoEaJIHCL c 

nouo~LJJ Ge(Li) - li,B'f6Kropa c qyJCTBnrenbH~Y o6~euou I cu
3 

R 

auepre .. •ecx•u paapeUieHHeu 0,9 KaE An" El = 122 K3E c57
co). 

0AHH H3 Cfi6KfPOJ rauua-ny~eR npHB8A8H 58 pRCYHK8 !. AKTH!HOCTL H3 

c»ouoJoR wnweuR Kauepanaob ua Ge(Li)- AereKrope c qyBC'l'BRTBHLHNY 

o6~eWOY !0 c.w 3 , CpSBH8HM6 3iMl8KTHBHOCtelt 060HX ASTBKTOPOB npoHaBe

~BHO C TIOUO~V K8JJH6pOJOqH~ HCTOQHHKOE B C'1'8HA8pTHOK reoUBTpHR. 

SHeprHH H nno~aAH rawua-nHHHA onpeAenRHHCL Ha SBM MHHCK -2 no 

nporpawue "KaroK-E" /23/. Suepre•••ecKaR Kan•6poEKa npo.aaoA•naCI. c 

noYO~~D RCTQqH~K8 152 E~ • 8 TBKX6 no H8R6onee HHTBHCRBHHY 1IRHHRU 

HCCnSAY6YUX B30TOTIOJ !8DJJHH. 
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06pa60T!t8 1-1 8H81II\'3 li,8HH!:DC 

I. OnpeJtenemte Db1XO.ll.8 MsoronoB. 

A6CUJ!IOTHbltl BUXO,ll, lo130TOilOE B llp0CTBI1WBIJ CJIYtJ86 IJO:IBT 6biT:b 

Bblp8JK6il K8K 
5ij F. 

~ =K ~;jLij 
(I) 

r.n.e K - KD3t!Hl11-1Uiol.BHT 1 38DiolCflUHl~ OT llOTOK8 n!o\OH0l! 1 IJ8CCbl U~W6HJ.t, 

x~!JnqecKoro BbiXD.zt.a, reoYerpnH ~otsuepeHHR 11 creneHn cauo

norno~eHHA raUIJ8-KB8HTOl! B ~CTOtJH~Ke j 

Sij - nnDU\8Ab QoronJ.1Ka JIHHHH j ~1aororra (~-taouepa )L; 

¥ij - tii-!cno T8KMX rauua-KBaHTOB aa IOO pacna.zt.o:s uarep~o~HcKoro 
A,ZJ,pa ; 

£'\- 3>~•.J}BKTI-tBHOCTb ]l,BTBKTopa ,n;n:A J.1X perHCTpaJ..tHlf 

~i 
F; (i-e·Xih)(i-e-A•h)e-A;t._ ; 

~~ - KUHt.:TtlHT8 pacna,n;a lot30TOI18 l ; 

\:1,-lt.,f.~- npeueHa o6nytJeHJHl, oxna:at;neHJ.1A 1-t HaYepeHnfl (cY. ra6n. I). 

!1DTOK tJ8CTHI..t 1 !J8CC8 IH\WBHi-1, XIWHtJBCKH~ EbiXO,ll. H reOt.leTpHfl O,ZU-\H8K0llbl 

,l\RR ECBX ~!30TO!l0ll 1 8 HCTOtJH!-tK, llpHrOTOBJIBHHbltl 6e3 HOCHTBRA, 

rroa:sonAeT npeae6peq:& caNonorn:o~eHjteY rat.nJa-n:yqett. nosrouy 

0THOCJ.tT6Jl:Dl:lbl~ lH:lXOll, tl.30T0fl8 EHpallt86i'CR llJOpYyn:ot\: 

v 9•iF; 
n;=TC:. 

T•J c 'l (2) 

cilopLiyna (2) nepaa ll.1Ifl EW-{HCJieHiol cy~.tuapaoro BJ:JXO.ll.8 OCHD:BHoro 

" :acex EOa6yJK,ll6HHbiX COCTOHHMti H3DTOfl8 1 BK11JOY<3A K0pOTKOlltHEYiftM6 

:~ao1.1ep~, ecmt nocn:e,ZI,mte pacna,na!OTCH T01l:bKo qepes ~otaouepHble 

ne pexolUi. 

Bee "30TOfl~ T8JIJIJ.1A lol.UCJOT :BblCOKOCOHHOBble "301l6pHJ:J6 COCTOAHHfl 
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K onpegeneMUIO omHocumentr.Horo flbiXoga U.Jomono& mannuSI npu "( = 0. 
TaOnu~a 2 

A E E f 
ecmpb 208pb 206pb 

(wo6) s F y s F y •l s F y *' 
202 439 1,6 95 1756:!: 98 35,9358 415! 23 90!30 71,6358 600•200 25!20 71,5514 307!240 

201 135 19,0 2,83 2655!169 ~4312 466!30 117 :!.33 18,6148 573!.161 30! 27 1~5273 270!240 

167 12,5 8,67 ~868!184 584:!16 316! 46 750 •109 57+ 26 249:!:.113 

200 368 2,2 89.3 23390!T73 3,7651 448!3 1170!45 7, 2562 611!. 24 357! 27 7,1605 340:!: 26 

579 q92 13,95 1367:!:61 401 !18 

828 0,45 11,0 546:!:37 415 !28 

199 158 13,5 5,0 6953:'.:229 \6752 421 !6 597:!:83 2,9429 368! 51 404!38 2.8087 439!41 

208 7,4 12,0 23151 !224 437!4 932!79 437! 37 529 !36 437!30 

247 ~1 9,55 2437:!:179 428!6 575!50 491 !40 256!60 386!91 

455 1,5 13,4 1.434! 90 370:!.8 229•30 474!62 118!17 431!62 

198m 283 3,9 27,0 15015!21.3 2,3254 395! 6 1046!59 2,8159 471! 27 486±.50 2~393 336!34 

('42 1,6 2,32 508!75 379!56 

587 09 530 5887!110 341 !6 505!50 502!50· 160!30 244!46 

198g 676 0.68 108 1098!61 15271 

197 134 19,0 1,25 8787!221 1,66BO 618!\5 378! 52 2,3883 538! 74 258!78 2,1140 600!182 

152 15,0 5,2 28639!425 612!9 1216! 54 527!23 820 !56 561! 47 

308 3,2 2,9B 4138!325 724!57 150! l.O 531 !142 84 !26 466!150 

433 1,65 1,48 852!106 582! 72 

578 0,92 2,3 866!52 683! 34 

674 0,68 0,75 172! 41 563! 134 

196m 695 0,65 94 2706!60 34471 182! 4 233! 40 3,569B 228!33 142!10 2,7920 202:!:.15 

195 279 4,0 13,7 700!313 4,9834 64:29 54! 30 4,5\25 63! 35 

563 0,98 36,8 283! 51 39!7 68!20 121 ! 35 47!20 3,3473 114! 49 

* -8biX09 HOpMupoBc•' 1:' r,uKUU 208 ~ot3t> 199Tt 
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0tROCit8~aHwl BUXOA 130t0fl08 taAIKft ~~ MW.8BI, 

o6or~eH&OI 830TOflOK 206pB, 

14 

t 
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2. OueaKa dJoHa 

~laoronbl ranmut, 11 np~muv.ne, MoryT o6paaoEaT:&CA :B uuweH~o~ ue 

1'0JILKO li peayn:&f8Te peaKLUB1 (Tt~ X.t\), HO ~ K8K npO.ztYKTU pacna,lla 

H80'l'Ofl0ll CBHHI.\8, H8K8flJU!:B810!1(HXCfl 11 t~OHOBUX peaKU,tFIX ( h, X.t) ) J.l 

( ~,X.I1 ). BepoHTHOCTI> pea•~•~ (n,Px.n) • (.\', Pl<.h ) " cnyqae THxcn"x 

fl.ztep unna. Bb1XO.llbl J.l30TOflOll, li~~HCJI6HHb16 no wapuyne (2),cne,nytr 

paccuaTpHBar:o RaK &yuynHTHEHUe Buxo,nu. lloarouy AJIH onpe.neneHHA 

H638liHCRUUX BUXO,ztOB, 06yCJIOliJI6HHax peaKUJ.l8~ (1f~Xt0,paCCUOTpeH~ 

)1,8HHbl6 .llBYX YHWeHe~: OCHOBHO~ H WOHOBO~. ~JIA KOSAO~ ~3 HadniDna-

euux nuuu« cneKrpa YN ~ueew ~Ba aHanor"liH~ paBeHcrBa: 

rt. Pb Tt 
S;j=Kt.~f;;(oN~ tf>;Y~ );•u:ufu(o.d B·~;) Yij 

I ' lt 'VPb ' ' I ' vft 
S•j -1\~ljMu• Y~~+&; lij )=t~tuf•.i(u;~A; ,;} 1 iJ 

' 

rAe Tt ,.t ,.c, 
0.;= ~L (1-e-~ t)eA; t\_1- e_-A< b)=~ 

,\I It f't 

OCHOBH8fl 
tJ~WeHb 

G!OHOD8A 
!oi~W8Hb 

ti" L- ~ .... r~~(!-eAdt)-Ar\:~.-~d·>le"i t\ 
-M t~ t Pb Tf. Tf 

A~(.~, -~; ) t ~ 
fb PI -rf 

p~(:l --'i ~.X -~d l -A i t,)} 
+.\; -<e. "- -E' 

' 0 t 

_l!p8!.WHHN8 
Q18KT0phl 

Qi '-' [')i BWUtcnflmWb no aHanorv.liHhiU ~~opuynaw. 
9r - OfHOW6HHe nHOHHHX OCT8HOBOK l!O l!TOpO~ H nepBOR UHWGHflX; 

no A8HHU. woroauyn>cv.v.f2I/ OHO paEHO O,I. 
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I 
1{ \t! K - KOZhY(~l!J.ti18HTbl, 38E~lC~U\I-18 OT X\t!!.l~!lJ6CKDrO BNXO,IJ.8 1-1 reoUeTp~H1 

\t\3YepeH\t!R, B ~aHHOY aKcnep~Y8HTe K = K1. 

. 'v"~; Tl 
~;~7; = li I Y; -

11 \t\306CpH08 OTHOW6H116 11 , KOTOpoe onpe]J.e;rJ.R8T 

ypO»CH:& rJ!OH8. 

Y
,~ 

nocne \t!C!Ul!OtJBH~HI.. \j 00111~\t!Y \).l0p!.ly1ly H838:BHC1-UIOro llbiX0,11,8 \t\30i'Oll01! 

~.l %'- .2i.Lg; 
~ = Eij ' E.'ii . _i. 

~ o.;~'i- <tU\ ti .,.lj 
TI: 

(3) 

i31.PHICneH.te no 9op1Jyne (3) ;z1.ano 3HatJeH"R llb/XO,ll.OB, npaKT\t!tleCK\t! Call-

fi8)l810llt\l8 C i.£lOP!.IY1lD~ (C.) ( ta6nnua .5). 3TOT tlJaKT CB\t!,ll8T8JlhCTBYeT 0 

U8JIOt\ .B6J1V.tii1H8 1JOH8 O'f He~'fpOHOB io1 rati!J8-KB8HT0ll ( T.e.~ !t 0 ). 

Jro no~tBep~aetcR raKEe cneuHanoHHMH onutauu, r~e ~Be HA8HTMqH~e 

Ml1.1U6HH OC!Jiyi.IMHCb OV.OHaJ.lH OpH BKJIDI.I9HHOt! JI}UI38 H H8itTpOHB.llH OpH 

BUKJID48HHOA. ~3 pHC. 4 BH~Ho, QTO ~OR OT H8ATpOHOB V. X9CTKHX 

'(5 •KBaHTOB ~e«CTBHT9Jibl!O Man. 

i{poNe Taro, D\JXD,ll.bl t l!bltH\CJl9HHble 00 ·._l!Opt.tyne (2) ,li;Jlfl tfiOH01JOtt 

YV.W8l~ii ( HHlltHlUI itpHB8fl H8 PHC. 3a ), carJiacyiOTCH CO 3H8'16HMeU '£- ~ 0 ,! 

\1 001lHOCThiO NOryT 6b1Th 06bHCII9Hbl a!fl~fleKT8!Ht OT llb1COK0'3H9pr6'i'H'19CKO" 

1.18CTH COCKTp8 OHOHOB B OY4Ke. 

3. Qnpe,ll.6JI9HH6 H30YepHoro OTHOW8HHfl. 

B cneKTpe rmJNa-nyqett ( pLtc. I) Ybl 1Ht,ZJ;HN 6onhwoe KOJIH'Iecr:uo 

r'8YI.Ia-mmHt1 OT pacna.11,a H30YepHUX COCTOAH~I" 7+ l 96tn.T! H 198 .... T!, 

8To noailont1eT naN Hannt HaowepHoe OTHOWeHHe 1, =~~, Heo6xo.n~uwe 

,ll.Jifl onpC.11,eJI6HHR BUXO,ll.8 H30TOOOB. 

Kpoue TOro, H8XOX,ll.6HH6 H30Y9pHOr'O OTHOWCHHA D peaK~RflX nH-38X

B8'1'8 npe,IlCT8BJifl9'l' C060t:!. C8YOC'l'OHT6JibHLI" HHTepec. 
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Taonu~.~a 3 

BbiX09bl u3omono5 mannus:~ c yYemoM q:lOHO. 

I MuweHb- ecmecml>eHHblu cl>uHeu,l. 

A IK~I>l S/£ S/£' .a b a' b' y *I 

202 439 1098 121,5 0,0278 0,8091 00277 1,1074 413 

2 01 167 549 42 0,1060 0,1592 01043 02322 594 

200 368 10632 616 0,2656 0,0382 0,2539 0,0529 461 

828 1213 69 427 

199 158 1256 68 0,5969 1,9518 0,5093 2,0265 451 

208 3129 165 452 

247 2439 146 439 

455 2956 14 7 383 

197 152 1909 87 0,5953 1,9053 0,3908 1,3 461 636 

308 1293 41 767 

* Tot.4HOCmb onpegeneHUH y flY4We J 4eM 5°/o . 
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i3emi\HHH:l C MH,ll,8KC8l,nt Yl'\ 1-1 <J DXOAR~·e D ~OpYyny (4),o•HOCR.CR 

l{ ra!.lua- mHH!fUI Oi' paCfl8)l.8 T01IbKO YOTOCTaChUI:bHDrO ~!JUt TOJIDKO 00-

HOBHOrO COCTORHHH, 

B cnyqae l 98Tl H30WepH06 OTHOW6HH6 H8R)l.6HO J.\3 cpaBH6HHH rauua

JIHHHh 283 KaB HaouepHoro nepexo.u.a H 676 KaB or pacna.u.a OCHOBHoro 

COCTOHHHH. BUCOK06 paapeweHJ.\6 )l.6T6KTOpa fl03BOJIHJIO TQqHQ ODp6]j,61IHTb 

nnoma.U.h aTHX JIHHH« nyTeY paanozeHHA cnosHoro nHKa no Wopue 

rayccoDcKoro pacnpe.u.eneHHR ( cw .p•c .5). 

B aKcnepJ.tueare c ecTeCTBBHH~Y CBHH~ou nonyGeHY AHA 198TI 

cne.u.y~mHe KO~CT8HTY A = !,5250, B = 0,8339 H H30U6pH06 OTHOW6HH8 

~~ 5,0 1 KOTOpOe CBHA8Ten~CTDY8T 0 60JibWOn B6pOA!HOOTH o6p830B8HHH 

B~COKOCflHHOEUX COCTORHHA A)l.ep OpH 38XD8!6 flHOH01!. 

B cnyqae I96TI 1! cneKrpe Her rauua-nHH""' o6R38HHO~ pacnaAY 

TOnDKO OCHOBHOrO COCTOflHHH. llnH onpeA81I6HHA OTHOCHT8JIDHOrO BUXO]j,8 

H30TOna 196TI B3AT0 H30U6pH08 OTHOW8HHe, fl01IYG6HH06 AJIH l98TI. 

06cyxaeaJ.te peaynDTBTOE 

PaHee Cp8AH66 GHCJIO H8~Tp0HOB, B~JI8T8~HX npH 38XB8f8 OTpH

~8T81IbHUX fl"OHOB RAPBY" CBHHU8, HBXOAHJIOCb nyreu HBTIOOpeAC!B8HHOR 

per•crpa~"" ••cna ae•rpoao• /IS/ " H3KepeHHn •x aaepr••/I4,I5/. 

B padorax /IS/ " /IS/ nonyqeau 6n•aa•e ~pyr H ~pyry peayno

TaT~ X = 9,4. AHnepcoH " np./14 / nonyqHnH X = 3,5; DAH8KO ueron, 

J.tcnonDaOEBHH~A 1! padore AJIR perHCTpauHu He~rpoHoB, 6Yn HeqyECTEHre

neH K H8~Tp0H8U C aHeprHeR N8HDWB 2 Mall. floarouy peaynbT8T UOEHO 

CGHT8TL 38HHX8HHYY 1 T,K, Cfl8KTp H60Tp0HOB HY66T U8KCHUYU OKOJIO 

2-3 Ms•/IS/. 

PeayJILTBT~, flOJIY48HHY6 H8UH DO OTHOCJ.\T6JlbHHU B~OA8W H30TOflOB, 

20 

- IO -

U03BOnHDT C,ll,8118TD B~BO,ll, HS TOJ1bKO 0 Cpe,ll,HSY q~cne B~118T8DmHX HB~TpO

HOB, HO ~ ,ll,8f8J1bHO HCCJ18,ll,OB8Tb pacnp8,1],6118HH8 HX qHCJIB. CpC,ll,Hee 

qucno He~rpoHoB, npHBe)l,eHHoe B BuweynouAayrux pa6oTax, xopowo 

cornacyerca c aawuuu peayn»rarauH. 

ronopft 0 ~OpUe KPHB00 OTHOCHT81IDHOrO BUXO,ll,8 H30TOllOB, C1l8AJBT 

OTY8THTb ee WHpOKOe pacnpe,ll,8H8HH8 B 06naCTH A=I95-202,COOTB8TCTByn. 

~ee HCnyCKaHHD OT 4 ,ll,O !! HeUtpOHOB.KaK YH BH,ll,HM H3 pHC.J 1Ha6AD,ll,a- fl 

etCH H8KOTOpaa CtpyKtypa B CaYOR $OpMe pacnp8,1],8H8HHfl:Ha KpHBOR MO~~ 

HO B~8HHTb ,ll,Ba ~aKCKWyYa,nepBua H3 KOTOpYX BCer)l,a H8IHT 8 paBOHe 

.tl. = 19'7, d BTOpOR npDfiBJ1f18TCH B t-thTepnane A=19~-20! H era li0110-

E8HH8 38BHCHT DT H30TODHOrO COGT8B8 M~W6!1~. 

BpeNH X~NHqecKuru va~Ae1IeH"fl, ~ A8HHou aKcnep"NeHTe, orpaH~q~

Bano IIOSNOllHOCT" Oflp8]j,6JI6H"fl !WpOTKOJ!UillYIUJtX J.\30TOfl01! C A( !95, B 

qaCTHOCTJ.t, B cneKrpe raNNa-nyqe~ HaN He y.u.anoc~ o6HapyzJ.tTb J.IHTeH

CHBHYX 1IHHHl 428,2 f 636,3 H 749,0 K3B, OpHH~1I6~~X K 33-WHHYTHO

NY ~oorony 194TI. T~w He NBHBe, yxe B ~a~OHe A = 196 NO~HO 
88U6THTb pe3KHh Cfl8Jj, KPHBOh 1!UXOA8. 

npo)I.OJIJ:eHHe KPHTWR B cropoHy dOJihWHX wacco·Bux qHcen A > 
OK8381IOCL H8B03UOZHYY B CHJIY HenpHrOAHOCTH 8KTHB8UHOHHOrO U8TOA8 

AJIA cradHnLH~ uaoronoB. 

flpe]j,CT8BRH8TCR HHT8p6CHYY CBR88Tb Ha6JID)I.88N06 pacnp8A61I6HB8 

GHCna B~JieTa~~HX HenTpOHOB a HX aHeprer"qeCK"W Cfl6KTpOW. nnR 

aroro paccworpuu 6anaHc aHepr~H: 
X X 

m"-I'>'~=Q-n .. -mr)+~e,.,+tE"+l_E,t' (S) 

r;~te tt\li , ~k, tnp - U8CCbl flHOHa, HeRrpoaa " flPOTOHa , 

Bh- auepr~-tfl CB.fla~o~ nocne;n.Hero HettrpoHa B 
H30ronax ranmtH 

21 
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B~ - 3Hepr~A CEASH fl"OH8 H8 Y6SOHHDA Dp6HT6 4 ,C 
KOTOpO~ OH 38XB8T~B86TCH AAPD~, 

~- KHHBTR\IBCK8H SHeprRH B~HBTa~mero HB~TpOH8 1 
E~- SHBprRA raYYa-nyqe~, KCITYCK8BNUX 

:Boa6yJ[JlBHl-HI KOHB\IHOPO HAP8 •. 

B npouecce 

C1IBAO::S8'1'61l:&HO, BC1lli npB,Afl01lOJII:H'l':b 1 l.l'l'O 3HBprRH B036yJK,l\BIB!A KOHB\1-

Horo H.npa Cl1IR8K8 K 8HBpPHR CBH3H HB~Tp0H8: 
'X 'X-\-:1.. 

'[B.,.+IE.r~LB ... , 
~ i. (6) 

TO fl01lH8H KHHB'l'R\IBOK8fl 8HBPPRH BW1lBT8~~RX HB~TpOHOB NOSB'l' 6~'1':& 

BHpazeHa qepea RX ~HCHO X+l 
X. 

l(.t\'IS) "'L E .. ~ i')1- L. B"' . 
1 i (7) 

3H81.1BHRfl fl01lHOh KHHBTR\IBCKOn 3HBPPHH 1 flpHBBABHH~B E TaG-

JU!J..tB 4, BH~HtCJIBHbl flO riJOPYY1IB (?) H8 OCHDBB 3HBpPJH1 Cllfl3H He::•rpOHOII 

R3 paeloru 3Hrepa/29/. i4bl B~o~~~o~u, liTO np~ ~o~cnycl(aHIH1 or 4 A.J II 

uettrpoHOB noJIHaR Klo\HeTI1tleCKaR aHepr~o~R ne:ur B .zutanaaoHe or 5U .n,o 
IOU MaB. ar~ peaynDrar~ xopomo cornacy~rcR c naHHuu~o~ pa6urll 4,I5/ 

0 TOU,llTO Cfi6Ktp HBd!pOHOB,BURBT8DmHX H3 HApa npH 38XB8Te fiMOHOB,He 

waxer a~rh oO'~RcHeH ronhKD npo~eccow ~o~cnap~o~renDHoro xapaKrepa/3°/. 

Tor ~aKr, qro B cneKTpe coAep~~o~rcA aa~r~eru~~ DKnan 6~crpux 

H6t!TpOHOB, fl0-Bioi]J.I1UOWy, CBR38H K8K C npAJJNI.HI peaKUtiRUH, TOK 11 C 
npo~eOCOW npe]J.p8BHOBeCHOtt SUHCCio\1-\ ll8CT11U 1 KOTOp8A 11Ueer 60JihillY~ 

BepoHrHoCrh np" aneprnH BoaO'ya,l4eHI1fl B HeOKOJI:bKo .ll8CRTKOB !AaB/17 I. 
AB'I'OPbl llupaEallr lo\CI<pcHHJOJO O'naronapHocn B.fJ.llJKenenoBy, 

n.M.nanMMCY, K.H.rpouo•y "B.A.XBIIH•HY aa "HTepec K HaCTDRme~ 

pa6ore, D.A.EarycoBy aa noneaHble caBer~. B.M.AO'aaoBy, E.0.4epe

BareHKO 1o1 C.JIOAOV.CaU6e 38 fi0UO!llh 1 OK838HHYIO nplol ee BblfiOJIH6Hio\11. 
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