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HCeJr8110BaIIHO /1/ .ltByxKB8HTOIlllX l·aC Y.81l0B , nOJuntwD:UIX n '1eaiQUut 

IrA:lJy ( n ,Z! ) 1G5.:uy H8 TeILl!OJlW( n ellTpoHBX , nOlta3a•• o , qTO' 'J<cne
pnwnrra.rt:hHlJc 3Wlt{OJmR 1I 11T9HCllmtOCTOfi KaCKaIl.OB , ~x C 3QXBaTifOrO 

COC'fOSUlJ!R Ita IU!3KOJI91l8::lUle COC1'01l11.r.fl 1UijlB C 6o..JThllwJA nKJ".ajtOM O,lUtOKBa

:3il'q80TI'I.'IIUiX I<OJ.mOHBlIT. 3HBtU1 T EJ..!'IlIIiO JTpeBLllJ8}:),]" 3lUltJemlR , Do.nytlOJUiHO Itll 

OOHODO cTanlCT!it'qecRo~ Teo~HI DPl! npemroJlo:KelU'.JtX 0 ll.1JOTHOC'ru ypoBHofi 

" pa.I\l!a~oHHHX ::mplIHax 16 2}y B pat.!I<ax OOlllel1JMll.QTllX MOlto.1eU. lla.
6oJIWoe pa3mPn~e 01'Me'q OJIO .Mil Y.8CK8.ll0B I 11.J'(Yt1mX 1:JOpe3 npol.ola.yTOtluuo 
ypoBfm C 3HeprHoil II036Y!'Jl9JmR 2-4 Jt.3B. 6 am 3Hepro7iPi ec KoP. 06JloCTJI 
[Jpe,!\CKa3ImaOTC.R: }lO~713a.J.tWl O,lUfOKM311QaCrnQllll.X c ocTommA c 

K"~ 1/2- , 3/'r l . Wilo IlHC!la3&H0 trpe;uJOJro><eHlle , no YC'''OHlle 
lUl'l'onC"BHOCT~ KBCxt"J,Aon OOYCJl'OMeHO O)UIOK13a3UtW.Cl'B"IHhIMI1 Kor.m~eHT8M:n 

BO,",OIl!lX lj'YRIU\Iln seel: :J-x COCTOIlJld, ;-'IaCTByuIUU n Kac"!I1mX'd/. 

(!l,!ijJo I65:J)y .11.....1 n 06JUlOTII 4S ........"CJlJ.lY'''' lIoJlTpoHHoA CU.lIooon 

I}ty'tuo.ij.ti1 , D031'OMY cocTorumo, 06pa3000IlLJceCli n0CJ(9 ;Jaxn8TO uoltT]'X>Ha . 
Ao..W!O m'e'l'h 6o.IfMryD 01tHOllnOrll'1KYJ) KOlJllOHOHTY}. ~o IIpoJUlOJJa..Ollno 

1I0JIyq,l110 llonomul1eJ1lJloe nO.nTUepa,n9fIDC II I~doTe /3 • r Ao 6WIa. lroll,noml 
KOjJpe.'U!UIlJJ IIl1rollCllmOCTll ""O"'I)IOD I peaKI;i'" HA.:l>g ( n ,2C ) II 

:>l'\)'el<TllllH>JX c O"OIIl1I1 ]leaKltl1l1 1(;4,vy \ d ,p ) l(,,,,vy . 
;';;liC;JOp:nOOIIT8J1LHOe tl3yt10WlO K8cJ<8,.II,or, D pDnlO.CHl ( n . 2/) ('jano 

nj'OlIo.;meHO "" It]lyr'X 1l.I\jlQX-.OIUlOHJIX " 3 orumCT. 4 5 -lA1lKOHI>IY"tB no~l'

jlOltlIOn Cl:JlOOOU '\.YIUWJII1 . I!CCJIO.D.OBallJICb K.:}CKaJUl npn PEUtlI8WIOlllIO!.t JOX 

Tlo37Q iJollTJlOUOB c":eJ 'JI'ICCll.1U. fIAP01'.t'j 1..:.J N a' )j .n.oq:op.o1f,JCllJa ;um:-.u1 B..'~MJ!
1-7 (7t. 

v £ Z II • !I8 . 4~cTL pe3YJU,T8Ton - r OCIIODItOl! oneHTpocKom,

liCCKaJ\ 1:m!of,f.vll1,11.R. nOJtY'{al1.H8Jl no munun" 0 Cl: .rtl.!:II>: r:e3JleClOIlI4~.},nna

j-xlTYl.of; :J;J'yxJ:nonTO"JIX K30KaltBX , - C·u..1Jn ..; rryc,.;:m(OOOHB 18.11ve 4 , 

~ ,r.;:tIUIOil r060T6 OIUU1I311pl'MCn !"I!TCIICI!rJIOC'T" f"3.'" !lOJleiUUlX 11 ne

.:.13 JX?IJOmlllX KaCK9JlOD. YCJ<lJDICHfnH"I no mITe~BB.11Y 5:J... ~ ! K~E . 

:.HI;Ii.i..i'.~ :.:.:irr 

I;. r:;q:cmlH T,W1o.rJIOiW ItO J!Y'lKO :.E!llH70r.a .:1.[-31_1 <.: nOl1OC!.IJ) cnoxTJn

:JOT j1O (j' - j') - C01.l!o.nCIU:ft 'III roy.< Ge ,Li ) - JlO'rol": Ojllll: . \UKtOI ' 

tIl"' r~ t 
'lJI!l _~ : ....1';;... J"'~ 
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pa60TaJI " peZl",e 6YCTepo - pe3l.!1!OJ<I!TQJ!II lljlll 'IaCTOTa HMllYJlbCOD t.l0IlI

HOCTD roo I/c . llO.lijlO6HO T~Il<a H'MepelDlfi ~ MeTO.ltll I<a 06pe60TIU1 -""" 
9

l1IDC 01lliC 811U J pa60TaX /8 , . B XO.\tO 8KCnSpilMeHTa perncTjlIIpoB8JDi!Cb 

lIBOllJrue COIll\8JlSIIl\JI rumy.on.COB Ge (L i ) - lteTeKTopoB. .ll.an l(8.,,-,\or o aH

Ta cOnnaJleH\lJ! ~1RCOPOJJ8JJilCh TJIII HOM : 1(0)111 2-x .lolIlJlllTYIl CODll8.ll= 

"'UJy.1lhCOll OT 1<IW\0ro 03 )lOTOKTOPOB JI HOJt DJEhIOl!II nJlOllara ueBrpcm8, 
ilIIJ<Iloro COIlll8Jt8UW1 . Do OKOll'lnlJHH I\III<Jt1 H3WpeHHn npoH3JlO.IOIJI8Cb cop
TapollRll DIJ<jxlplollllllm : \lWJ\OJ!llJ!J!Cl> COnn8.ll0l!Illl , IlIr.lBaIUWO TOMOIllM\ HeAT

poJWU1 , iI ./..I,M IlBX CTpO"JIllCh CUORTpl oyu.. 8NDJmTYl' conon IJ,DDtU1X IIMIT'/JI]'

COB (CACH), UjllW9P 781<01'0 OnOK'rpe llpuUOAOIl 118 pIIO.I. Boo OUOKTJlLI 

CAel! llM<!Dr qaTIUI. 1Il1Kll . B ,U'COH03t10prO"••eCKOA 'IIlCTn 01U1 '\AOIITU!fiIl~

PYJJTCii RaR mum nomtoro tlOrJlOmallllR UIIOpr~U .D6klX Al\yxJlI.1llIlTOnlll KaO

ltaztOB , R.IlYt'01X C 3axB8THoro COC'I'OR.llHn no OCtlOJUJoG YIxmnlll> "JUt lin 113-

IlCCTl!lle ooa6yz)\eHl!l/a YPOBHlJ KOlUl'II'OI'O 8)IJlO . JiruU010 06 Ollopr'lIl 003

yx.u;eJIBR ;1 npotrux IIBp9.I.!OT{'ilX KOHOlutllJ: ypolJuoR tUlOKlUOIJ nlJRnO,ltOlw D 

Ta(\JIlll(e I . 

futlGl n OJIHor-o norJlOlJl!)HI!I! B cnoK'rpe CACII OOYOJIOIIJI','IU TIlIUIIIlI cJl'I
1Iww:i1 COnna.,a;9HBit. J(.or,ItB B OltHo,. nJ AeToKTOjJOu JlOJlIlDO'rJ..,D IIOI'.II0TllJtQA 

O,ItltB 83 KBBJITOB I-:aCKBJta, a B.IijJyrON ,neTeK'fOpo - ,Qlyrul. C:nUKTpu . IfQ·

KOllJIOKH119 113 KO,ItOB a!;'lJ...1JlITy;rt 3 Tnx HWIYJn.OO.B. JJ]mHQJl.IIOJUIU~ltt U.llJ)~ ,ll9 

~e"TOpy (AaJlee IUl31l1l!1DTCSi .IlI'M»peH\lll8JWillN\l onOK'l'j1lMl! /M/ a ) , 
CO)leJl'8T lI1$>]J'..,UltJ> 0 paCDJElteJl61WU I!HTenC"1lI10CTOI A"Y1J<I""TOnux 

K8CKa,.!I;On C OJlHoit n TOn as CY'tr.mpHon SH9!Jl'HOQ, ".IJ . IAOOAlIWI1% O,lUiO !f 

TO lite KOHe'tlHOe COCTomme. HO OTJIW'llBJI1WXCR aHapr~f)~ IIlOMttIYTO'IHOI'O 

yponl!lt. C)'UIaOTOOUHO, ' TO D )lJJ JlBYXI!II8.ltTOOOMy IWOIUU\.V OUUT IJUTCTuym 

.ItBB. pannoB8mtKItx. mtKa. nOJIo~8!-lB e KSJI,Ilo r o Il3 U.I!X 00llO.llfWW'1'0Il n~on 

3HeprB.8:A ROI.UIOHeHT KaCKB.,ItBJ rrpa 3TOM npaKTlllIOOKlt (I"cYl'o't'nyo,.lB HO

npepu!lH8H qaon, xapeKTapll8H All" if..,.... .ml1Ul1I OJUlUO'11I0ro r; e (Li )
lteTeHTOpe. OTO 3H8q~~arrbHO ~eT peo~~BKY ~ , nO"noJIRn ltOCTa

TOQaO HB.ll.emto OITpe.n;9JIR.TD OTHOOKTe..1tMty1) ilH'I'8110IUlliOOTJ. nnrc: prl;.)IXdU6WlllI: , 

TaK 1: H9pe.3p9IDOHUla. I\.SC.Ka.1tO.e , moltAIIti!.x n JUlmnnt ltc . :JJloprO'Pn1IOOKaJI 

3 aBIICUMOCTl> , ·l$JKTHBHOCT. perllCTp8IllI1I AeTOK'ropeMl! 1 - 1l"JIY'IOIlllIl D 

RHTejllJS!ta 0 ,5-8 ,5 M3B dWIa ollpB)leJleH8 C nOMOIIILIl [-.wIITon I_a 
35a ( n 'r ). n]JUl.1ery !,!!CDj>B)\aJtSlII!.II flHTeHOHWIOOTOR JUlY1J<lIOHTO

EUX kaCR8)IOD npuBeAeHH B 4 - 7/ . 

~3 nOJl)"leltHla paclIpe)laJlollllft dWIII onpe)lllJl6\ill 0,.....,. ftIlTOI1C~IlIlOC
£ 

Tan I 11 JIllYXlIll!lIl~OBHX HaCK8.Il0B HS 98.1l8\U11111 1I\j9KM6IIIlIIIIlR ypoll8lUo . 
GOOT1l8TcTsyDlllI e 3Ua'lOHllR IIJlIID9.1\0H11 HUe B Ta!1mula 1 . njlll HOn0Jll>30DaIi

HOl~ B 3KCITBPP.M9H'rS llopore peI'l5.CTfmtlu!. 0 ,52 L'e] ,.IUUUWQ D8.m'uuru BlUID

1J81JT iUITeBClum OC'l'lt JIIl6u:x aaCKfUtOB, 9CJI2. To.n.RO BIUlprlR IX npou:oay

TO'll!llX YOOBHe2 J16.LilT sa 0 , 5 2 MaB HlI1l6 .Hapr•• OJlll3B UeDTjX)'IB. JleJm

2 

N 

Jil- ' ,
Dso 31..50 :Hi) 3650 3"J5[} n 

1110.1. CneKTp CyYM 6JoIIUII= OOBD8.IlaDllIIX llMIIYJIloCOB l!)Ipe-Mll1llaRll I67E~ , 
n - HOMep ~I JV -~c~o OT01l8TOII: 9HeprEE 112KOB - RaB. 

'DlBlL lit onpe.llB.ll8lH< nyT6If conoc~aBJl81lllJl 143Mapal!Bla /5-7/oTaoma_ 

HBI ·~eBc:aBHOC'reA HeKOTOplX HBJ5.d0JI99 RHTBHO:QBtmX RBCRa.JlOE K CYMM9 

BC8X ny:D<Bfl.BTOma KaC.K8)tOB ill lt3BBCTffilX 133 JDfT9plTY.J)IruX .n;aHHID: lUi

T9BCllIIHOCT82 COO TBBTCt'BYDtIX K8CRa.D;H..bI:I. 1 - n epeXOAOB. 

Haae aRCDepRYeaT~e ·pe3Y~TaTH conOCTa~CR c pe3Y~TaTaMB 
paCqeTOE. BlIDOJIHeHHllX sa . OCBOBeI CTSTBCTBlJeCROA T80PIUl l-~cna.na. 

CpammB8.DTCJr KaK BHTBaCHlUiOCTII Bcax Jt'BYXKBB.HTOBElX KacRB.JtOE H8 neHRllA 
R.Il3KOJI_A ypoBelfJ, III ,TIU< E <jxlp.1liI I'(1 ( E1 ' [, ) 'Hcnepu

M8HTaJIbHllX II pacQsT1:na paCnpG.ll8JIBHEft ImTeHC~BHOC"I'eg Tax xaCKa;n:OB. Y 
HOTOpLIX 'Hepr~1! oltHora 83 DapeXO)lOB JIallET B EHTepBBJla II [B pal!oHeEr • 

OCHOBHlJE MOMEm~ TIDPErll'!EClGIX PAC'lEroB 

1lJI01IIBJII> S11 rmCTka JIG B lIH~apBBJIa .II E onpe)le.m!aTCil BIIpEI
zeRlew 

$11= ~ I,/El,Ec l = 

=;;:[f r;, (E,lfi{/[,-E1J + f r;~(k",J(i,f([IIJ / 1/ 
nr, f3 fh 

~ cnaraeNHX B STOM BHp8&8HRJ OT~ TOT ~T. ~TO 8ROaepKMeHT 

ae }E3.Dl1l1B9T, JiBJlHeTCR .u &BaHT C 9HepraeA f I nepBSllHhtM 11.11:6 Me
pnlllolM. B BHplllelll!' /1/ 11I ( E, , !c)- C}'MM1l. .lITaHC.BHooTIll! KaO

3 
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Ha.qOD I anepreH [ ( OllHOr-o"3 nepeXO,JlOB KOTOpwc. nOn~OT 6 nUTOj>

J1 tJ. E ; EC - no.JliiaJl 3HeprKH KaClC3..40n ; r - ~!a1UtORJWe tJl1PHHH (C 

O,lJ,llllM llJUleKCO!.! - nOJlJJllO , C ,llJJYI.U! - JUlJl1iUlJl1>Jllle) . l\JmeHc H ~ • i 
A " f :; jl8.JIIlIIlII10HIUiX lJlej:lllH 0OO3H8'1£1E)'l' JIB'l8.l!l.Hoe , ,JOI8 

DPOIl.fJHOYTOlJllllX }1 Iconeq]{OO COCTCf'.l:lH.'! KB ClUUtOB COOTBeTCT.BeHHO; n
'Wc.'o JIPO>IWlY70'l1WX Y osaea B UJiTeJlBB.lle 11 E JI,IllI KaCJ<a.JlOB C nap-
BWUIllM J\B8II'OOJ.I E'I ; m - 8!UlJ!OrlJ~Han OOJll]qtUla Jl,JDI KaCK8JlOB C 

nepllli'llWl' "naHTOIJ fe-Et ce - 1<o.y.\OI1meh.." Y'lDO'IlB9.IllllJ . !x!eKTllB

110·'11:1 ,rp"" ":·n~).)~ I reOJJS 'f(llI'l{em::l IJ )lRT0.P£l II T • .o; . 
PaC'J8T CJ1)r'!.. H autn~.l1Ul /1/ bWlOJ!Wt.ltCR. no CT£lTUCTlrqeCKott TBopin1 

If - P:;C!lIIJlB UPII !tJ3J1l1qlllJJ( njlo~nOJ!""e 'm"" 0 pa,IlllWlllOHHliX JIIIlpl,lJaJ: H 

1]J10 'fHOC'rJU. YPOllIIO\! . ):,.m pQ..'"t1laI:V'OlUlYX CHfns npU.HElT!:l MO,IlaJU!; 

'111 0 JJ. e JI b .iI I - MO.lteJJ], J.3aJl Cl< 0JUilEl . OJIRCllBaIID,aR 3a.DilC1U4OC TD pn
AHallH'oa.owx tlUiplliI OT 3Hopruu 'i,4.+i , rn9L _ ~TdItOJI:hHOCT. it3JlyqeHilR. ; 

M 0 .It e .If J, lit 2 - IiloJlB1Ib raraHTCHOrO OJ191tTpi!IIOtlKOI'O ,If,MnWU1UOro 

jle30HallCa (l"J JJ.P ) .IWI najleXO,llOB EI ""'OCTa c lItOl19JJM! llaiICKOJJIiB AlII ue 

peXO,llOB WI " B2. 
Ta..'t l:aft: n ~}(C~lap'lUOl1o;e HO UilOJm..13lUfCb EWCfUUlU • .lVDI !(OTOptlX pEl3 -

UOCTh CrmUOll ltCt'Ia..GHoro n KOlieqUOrO COCTosumil np911UlD80T :1, "0 poC'IaT 

orpailiJ'tf:uBaJICJi TOJThKO TpeMR. y t:a33W1b1J:1 llHC9 rnnru.m nOp8xoJtcw. Bopost.T
HOCTL llIlXO.Il/l llllCJ<a.JlOD O.llpO)lM119TCJI CorJIllCnO /1/ TO..,,"O OTI101JlO1ll1""m 

CPO.J1llHX r.aptUtllJlJ>lUlX ""PllIl T,-e ( L ) nepoxolloB K nOJlllllLl j>lJIjI/lJl\10lDIHII 

lDtPlUtarJ yp)BHei! r i . 3TO O'l'HOJJOfGI9 J.meiT 6lnla nupaxeuo \)Opo3 CMJIO

IJJlO CPYUICl\l'1l 5(l}~(r;t >/([j" '2),j nepoxO,llOB P03HOA "YJ1DTI1"OJ[hlfOC

Tl! L Jl,II>I """prIm nepexo.l1a E, U jlBCCTOJIIIlllI :JJi I~ I"cna

1\AUlHVIICSi YIX::mwn,'l! K8 K 

. ~ 2"/' r _ .2t·, .,
r.e(LJ/fi ; 05(L) £1 ;:(05(I)f, ). /~ 

I 
3,llBCL ~9pe3 JS(L) 0603Ua'leHO OTlIOW81U10 CMOI!Ia <jly1JJ<ll1l~ ! -nopex o

)lOB ",3HOTO T~na (1lI1""" U!R El) R CH.ltOBOn ¢yHJanl.u El-nepaxo.lloR . Uo~
1<0000000a H1l8IIYOBHe qnClI!I B03dyx,naeL:OTO ypoB!lll i npm«> onJlO.lIGJIlIIrtCl! 

T)!IIm'l ..nepoxoM ! , . M3BOCTIt1:la r.lOAomt tsa1QlBJIbaliX I!lU;-.KH O.lOI03IW'lHO 

1lJ!'I,ll9JVlDl' 3H8~eHllJl S(L) IIJll! J!II6ott aHejlr"1I E 1 : D03TO~ .oi.JIH 0l1H' 

~HlIqlJOC1'Il pe~yJO,TaTa poCqOTa Haodx o.JlllMO Jl\llan OTllomOlllh) CIVlOIUlX 

~~ TOJIbKO DPIl o.l1Boa <I;lal(capo""JU!ol\ aReprlll1 oepexo.l1B . COOTllOTCV
flYDllll e ,IlallllH8 llllll HCC" H0BaJlllllJ: Jlllep 6ww onpe119J1eHH COrABCHO /10 
.11M E1 .f B n ..!l.mI 44 N a' 6 .... sunOJ1JlOH 'f""". peC'OT R 00 1dO,M

~POBalllloJl /11/1A011eJ1ll I'3)U'. 
.!l.mI WIOTHOC1'll ypom8B lwas aHe pr»B CIlIl3. Re2T]JOHli II]lIIIIIITIi t.IO,8

.!!II : 1i3 - MO,ll9JIL Ij!ojllll- r asa C 06paTIlIiM CU9lJ[eHll eil C IlBjlBI"''l'jl9!.III . 3 12/ 

4 

.IV1fl MOMeHV6. ~U::leflUU! ftIUX1 . pe.!!.Horo IIOJrOlnmo 'I'Bep;loTe.."llili.OI'O j u.o.ii,e.1[l, 

M4 - "-On~ ¢oPMK- ra3a c ~eTQM o60y'oqe~ HeonaopoaaOcTOn o~oqac
Tll'IHOrO c neKTPO / 13 .14/ . B aTOa MO,llanD na~rp a n ~pMy~e ~TOT
aOCTU ypDDHOft npo aa eprHll BOS6Y*l1oRDR Zt orrp9l1anne TCR nyPeaeUUeM 

2 
a (Zt) =(0,0.48 A + 0..Z57 A /j)[MI -exf1(-o.tJ6Z U)dt. / Uj. /3/ 

3,lleCb A ..... :0!.l!IUl\ DBC. e JE. - BeJll\'tlUta ooo.IIo~e'TIIoB nOJljlBBHl! L. '.:. Crpy
THHcMOrol

I3/ . JJ.onOJlTIi1TELiIl>IJO B aToD IMI,lleJlll YQ"TIiB8.JlOCh yaefflJHJle 

II1IOTHOC1'II )IJlOllHoJI 3. O~&T Bu6jl8U1l0llHUX TnnOn B036Yl1U\eUUR 3 . 3na
qeillla napa,",oTpo oEo n /3/ n0.l10UjlIIlIOCIo TaMM , 'IT061i '0""0 nOCD]JOH3

neCTH WlOTIiOC'tI. HOnTpol.U:OlX pta301l8RCOD . Jl,..1ui BCex HCC.."IO,OBB.HFDlX H.8J.GJ 

R;n;ep OHO OY.fl3 BJIOOb o 'IJom .. 6..mt3Ki'lM 1< nplm e.rtSllHOMY B /I3 . 
I1p2 JXlC'qeT8X no 000)114 IofO.rteJIR:M F.l1Xe 3Heprluf 0036}'l1JleHJl8. (}:eDHOA 

1.1>2 .4 MaB .!Wi jla3HIiX JOlBp) Y'GITIlBaJ[IICh jlII8JI],llli9 15-20 
:Ul3l<OJleMlJUlX Y]lOllHeJI C >3neOTU~' ""JXIl<18TjlBMl! /15/. Pe3y.ThT8Tl1 pac

'IJ(lTs' cpammOODTCF. C 3KonopllNeuToM B TS6JnmAx I " 2. B Ta 6JJlJUc 

COnoCTaIIJlRJ)'I"O.f{ 3Kcrr9pi9(oRTSJD:.Hl:lB BBJmtlIDf bl Ilr c paC\(9TOU DO 

Ha60py MO.rt9JIeiJ Ji2 n Ji3, .rt8JIlUD( x op ome e COrJI8CH9 C 3KCDepm.1eHTOM AJIR' 
~oro 8.3 Ha6.1i:Iur.aSMJiX ffil3R0JI9lK&IOIX yp0BHe.B . Alia.n::H3 1:l8CTH llaHHllX H3 

Ta6.n . I np,ilBO.n;HTCH B DOCJI8JU'IIIU1X paa.rt9JIax.. 

COllJCIABJIllilIE 3KCIlEBt.IElITA.lI1I!llX JIAJiilllX C PE3YJIhTATAJI.Il PAC'[E,'J'QB 

A. Cy:.};t8pHM UHTeHCHBHOCTJ, .K8CR8J(OB 

B Ta6.1J. 2 CODOCTa.wumrCH ;aC"tIOrHUe J1 8.KCrrepetl!eHTBJ!bHl:lB 3U9.'IISfU:lSl 

cyu.mpuo~ [tHTeHCBB.l:lOC TJ1 L[r l' BC9X Bl:l,II;WlOHmlX ltByxlCBB.HTOBWX 

lCaCKAAOB j Oo.lY'49liRl19 il3 ..IX.B.HJ:IHX. Ta.6JI. I D)"I'9M Cy')ofdHpOBB.H.M. 8Ha

tlelGtit I~ ( AIUi p l13 HXX ROH8'mlDt ypo:aaeM. xaCRBJl,OB. ll,..1I.R. Boex 

3- x HCCJle.n,OBBllHllX R.Jl.Op or90pe'l15'1i8C.K1!8 o uelUW OTHOC2T8.JlbHO CJ'I860 3 aBIl

CII1' OT IIpI!I.WJlIlmooit MOA9JD1 IVlO'I'lIOCTU ypC)BHel! . H.aIijX)THlI , OJ~eJIK.n o-qem 
qyacTnllTeJWIIl K ~P'18 9H.pr8T11~.CJlO:t 38.8l1Cl!""'CTU PWlWlllOIUIIiX DiIljlllH . 

lliI.I1Ho , no 11K),ll6.!IL III l1Jl8 jlIIl1I'8IlII0!lllUl[ ""pIlH lie ,llg eT cor JUIclU! C 3Kcne
plWBHTO» , n03TOUY OM ,I1BJl90 n9 peOCMBTpMBB.9 TC1l. Wmae Bcere R 3.KCne

p~!u.eHTa."llJ:Dlt,l 3Bn:'leWUIW OltOllKlt. no~8HBlle B KOM6I.!.H~1t MOlteJIeft 2 + 4. 
.IWt M Op 144NcI "166 Ez Teop@~~eCJtIIG 3nn9Jll!lH llUe aJlcnep"
V.cHTam.tOlX 1Ip1lM8j1110 na 25::. HO J1iIII I !It aKCnaPlll"'HT8J1LJ1l1G 9118 

lJOlmH DOliTll BJtBOO lIpeooeXOlVl'l' T () O,lJCT"liItteCKHS . 

O~TlHJ, 'ITO JXlCXOQOlUl9 T 90peTWiOOKH:I n 3KcnOpmd8U'!8JQ,JDa pe
3YJI:LTal'OD He mae'!' 6HT:L CJJe,nCTBn8M nOpT9p-'r0M8COBC.DX ~ 

.ll.8jU1lllILJ1HX 1JlIljlIIII. T. Jt. DO Bcex CJJY'l""" CpellllBJJ8ICTCIt 3Iro~ .IIIlR CYIo2>I 
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Ta6J11W8 I 

~(O !.':nay:Ul-.IiJUlO . J 
r. 
- ~:OLtttS.YHJl-COCTOJOO1JI I ,meprrul !:aC:taJ(OB 

r £ ~ I! IlX KO!l9'I30rO Y]lO£IUI f f 1 7C - 91'0 clWH H
• I' T't{CTllOCTh ; n - :~H:cnopuu.Ju'I'Q.J!hlIl.d! . In' - PSC1l9Twrli 

0.1XJ1 'G1CI<aJlOB (B npoll9HTax Ha 1 paCOt\ll KOJoOIaYlj.O.-{)OCTOf!HHH) 

IEJ if £ T ,a)
.II PO I1l'1\3.::- ••B IKif In In:7" 

7819 u 0+ 3, 7±I.T 3,3 3 , B 

I14 NrJ 712 I 
6504 

696 
I 3I 4 

2+ 
1+ 

32 +3 
7 , ~1 , 4 

13, 7 
6 ,0 

13,6 
5, 6 

T G3U8 IS TU :r 3 ,011 ,0 7 , 7 5 , 7 

G25G I561 zt (2 ,8) J ,U 2 ,8 

'709I 6u 2' 4 ,C,LO,4 ~ , 2 4 , ~ 

75U7 264 4+ ? ,?:!O,8 5,9 3 ,8 

168[.. 22 
6950 

549 
8 21 

6+ 

z+ 
3 , 1:!:D, 7 
2 ,8:!cO, 3 

1 ,3 
U,7 

0 , 02 
1 ,G 

4+ 6875 696 T 5 ,4,; 0 , 9 I.S 
u?76 J96 1+ 3, I :!;I , 2 l , ~ 1 ,2 
6~78 II93 (j- ( 2, e ) O,B 0 , ·1 

5822 U 7/2- 2,9tO, 4 1 ,1 
,,3U7 SIS L/2- I? ,2i:4,0 7 ,6 
5206 556 3/2- 18 ,I±4,? G,9 

175y! 0220 602 5/2- 9,D!;I ,6 3 ,2 

5183 639 5/2- 2 ,3;tI,6 2 .9 
I/o' SOlO all 3/2- Il ,5±5,9 3 ,7 

4951 8n 5/2- 2 ,3:!;I ,3 1.6 
49U2 920 I/Z- 6 , 3:!;3 , 7 2, J 

483I 992 3/2- 3 , 4:!:1 ,3 G.~ 

a ) JI,Jm 144",,, JXlC'I9T"O MO.lleJIII fJJlP / I 4/
I£8 ". • 

JI,Jm E~ BIIp .WIT pOOQ9T8;r.JIJJ :J = 3+ . 
Yitaatliihl: ~OJrhKO CT8THOTlttJOClafe DOrpaWliOCTB 3KcnspnwaH'f8 JQ.HHX 

3 H8'I9II11i! 1!r ' 
C'J1lYKTY1E noml.!! 175!1! OllpO.II~~eTCJI B ocnOMO&< 1lIUlI\A0I0J C.1I9
JtY1l!lIDC .trnaaettao'l'U'tUIUX COCTOJlU A 2: 

o ••B - 7/ 2- [ SI4]; 515 , 556 ;I 60"2 KgB - 1/ 2-( 5IO); 639 RoB - 5/2

[ 512J; BlI II 871 xaB - 3/2- C512J; 920 II 922 RaB - I/ ;oT 521J ' 
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Ta6JIl11lB 2 

£ 
CO[]OCT8BJI9H.Be CYMM L I'll SUTeHCDBHocTei1 BCex B1l,Il;9JIeHHbIX 

B 3KcnePHldeUT8 .ItByxKD9lITOBHX KaCK8.IlOB C .ax pac'Q8'lHoR 

O~9HROa L I'I1 
T 

,no.rrytlSHHott aa CCHOBe pa.3JIJ4TIHHX KCN(j~ 

MO.IteJI8ii (B npOIl.8HT3X aa pacnan kO!.mB.YlUl-COCT01lJ:DI}!) 

1: I{I 
H.Ilpo E KQ r.16!1HBUBff MOll9JIsitJ1T X1u 

2 + 3 2 + 4 I + 3 1+4 
144Nd 3 49,7±3,7 33,8 36,5 J7,8 19,4 

J68[z 4+ 28,7±1,9 14,3 20,S 8, 0 J2,0 
(14,1)a (21,0)· 

175Y8 1/2+ 73:!;IO 32,3 40,4 13,3 17 ,6 

a) ,lI,na lotiE-z:. B CKo6KU npaB9,It8HO 3HSlIeJUl.S E3 BapBaBTa paC1I9T8 

c Jft = 3+, 

3H9prOll 1IJlOr.:9l!<)'T0'lH"" Y]lOBllea ""CK8.II0B E1 .1IamtT e .HTepBa.1l9 
a '" [I '" ( 8 n - 0 ,52) MaB, 

EHTeHCEBHOCT9~ 60nbWoro ~cna K8CKanOB. CJI8~9T KOHCT8TDPOBaTb , liTO 

CTarZCTaq9CKafl MO~~ ¥ -pacna,Ita B pa~max C,ItBnaHHHX npeAD~O~9HHij 

He B COCTOJUum lta.'I'b 8,ItSKBaTlHlX. OIJ;8HOK CY;~,'18plWX HHTeHCDSHOCTSa. lJ,Byx

KBaHTOBHX ""CHallOB HB O.llHO~aCTH~e HB3RO.1l~e ypoa~ 175~! ' 

B aTOM C","Me p93YJl},TaT't oOJlY'iemwe .l\JJ!I 175!/!, 6JJH3Kll K OOJIY'leH

""" paHee 1W! 1G5 ~!I / . 


E. 3a.D.M C}lMOCTb HHTeHCEBHOCTE KaCKa,n;OB OT 3Heprm1 

iia Pllc . 2 :Ii 3 IIpllBeA8HH H8PSCT8p:ijM8 cyw.w OTROC~TaJThIDlX llHT8H


cnBIIOCTeH "aCRanOB B 168 E. "175Y8 D <j,)'HKllIIU .Hepru O,llHoro 
U3 nepexo.n:OB ( 693 yq:e Ta noc.ne,It0D8:re..ll1:o110 Crl! EWl9T8 ! -KB8RTOB ) . 


..Ie C :'I:.~,:9TPRqmz 01'HOC1!70Jll:JiO cepeJVIH)l cneKTp3. ( 'aTO onpe.n:9M9T Mexa
8M :.iM per~CT~ K8CK8,ItOB 1tp8 nCJIHOM DorJIOOlomUJ 3HeprllB .l(acKBJl8 S 


.IleTeKTOpax). noaTOUY C~POBS.JmS npoBe,If.8HO T()..I[hRO DO JI9ma.1 nOJIOnu

Hal,; llC H COOTBeTCTB9HHO aTOMY' KOHQ1UD:lQ 3HB1I9KHR CyMM 'aRC09PBM9B


TBAlIlmX DHT9 HCBBHOCTSP. HOJNRpCm8.HH H8 50. T90peTH"QacruJe 3R8"Q9HBR 

C)'MM HO~POB8 IUl lIa 3HBqeKllR 50 1fT / 11: (cloI. , oO.1l.I ,2 ), r alWl !IX 
HOpNWPOBKa yqATKBBe T OTMeqeHHOe peHea paCX~9Ha9 M~ TeopoTD~ec

KaMH H 3Kcnep~IMeHTam.HllMP. B9m!1tmHBMB CYJo.fiSpRYX llHT9HClJBHOCTeA. 1<po-
Me 3Hcne~MeUTam.HHX TO"Q9K Ha ~CYHRax H306paaeHH paCQ9?BH9 KpBDUe 
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1" 

E . 
PlIO . 2 . Ibpac78K1ll1le OV1:1."d rt?r, ".cnep.....IITQnlWX ( TO'lRll ) " llllc~a7R1lX 
illlTaHCJ1BllOM OH l£aCJOl.llOB D yt . J;JfHll~ - paO~.T DO IdOltM1!l.l )<2 + 
.!,i4. [(poOTl1RM - !}2 + 1.'3 , !.JllO]n'~ xaCKa1tQD COOT:BeTCTBYD'l" 0OO3JW1Jem-1:l : 

5022 .31 - I , 5307 HaB - 2 H ,. ,It . Il!ar C""lllalll\H cna''''pon = 3W. 
Er "Hapi'M " - DOJ'CXOl1a . 

1600 2700 3800 

Plto. 3 . IlapacTaJI:ll!e CYI"'"' I r{ l\IIH 168E... . 06(,",1B~9nlUl O'IllMru'llW 

IIc.2 . w.~JllI - aue]lf'''' H.Cl<a.IlOn , .all. 

8 

,!r..Im KOM6~ MO.u.e ,O, :43 it 2-+-4" B CPOTBBODO)J01!HOCTh T()MY . TIC ~MeJIO 
" eCTO JJ)UI I44 NcI 4 , Kor.na lIQ6Jt>J.na.rrOCb couaooe paC'IaTIIHX "pn""" 
J~ 3.KCUePHWH'l'B.'IhlIllX l'ljCTOI'paMJ.1 , y I6BEz 11 I?°!ld . J.;aH BlUI,HO }l 3 

pHC . 2 n 3, paC'IeT"". 'cpl\IlIlO raCXO;l\llTCIi C aRcnOjlll"1GIIU."Lll1AII! ,!lIIJIHUloU! . 

1II!wr, H8 Y'WCTRaX E, <i 2500 K3B Y I 68 Ez " E."" 1500 RaB y 
175!1f ",MIlO OTMBTB7I> YIloBl1e~nOp~rOJ!1>HOB cormcne . up!! 6o=x ;:;e 

3Heprnn 3.KCITOPUM&HTa,1ILllliG 3BattOJUm HapaOTSDr:!HX cYJ&I: YB9JIH'qilBaJJ'I'Cfl 

ropa3~o 6HcTpee , Q9U ToopeT!qeCKae. OTC~ liUTaxa&T . QTO pacxQ3AeHne 
'JKonop1IM(3H'I'a.lJlili!lX If paC'I9'l'K!lX uwroucl1.8HocreA ABYXK.B.QRTOIillX RaClQlJ(OD 

B ne]>BYD O'l9POJrt OJJp9l(e.'lHeTCIi B03(jj'l!,1\eHHlD.IIl COCl'ORHllSWll D panOll" n<>
J!OBHHll :7HBprml CDR.:m UeiTpC)H8 . 

HllTEllG"iJ:1liE ~JC;]Ef\~,IEHTAJ!hIIO PA3PWIltUllE ;(ACI<A.mi 

AnaJtt~3 aHcne:pl1)6&ll"l1l.1IllIWX .ttalUnn 0;r,-~mo:JUru:x kaO.Kll.lnlX c YCT8

HQBJI9HllHM "£~OM CJ.le.nOBamUt :rmaHTOB • nOKElaJ:mQ6T. q 'to D J1.!tPllx 

I68 Ez n '!II .ltMeeTOJI t;UIOro KaCRa!lOll c ,HHTeHCl1BnOC'I'SIWt I l(o'topue 

3H8lJlIT9.1ILHO npOBOCXO,llltT 3HSl:IOSlDI .paOOtW.TBllHlfS lIO CTS.'mCTH"f601W! TO Opill!. . 

ll.'t,q rrpi\MBpa HS f!tc .4 I1J)EI,IlcroMellli 3i1:CnepnwH'la.u.UU9 ,~ ~Cqe-THl:le DR

".HCEBlIOC T" J<QC "!UlOB 0 cy ..... JlIIoU ""Opl'"o!! 7507 HaD D I BE z . B ~u
'1'epMJIs 3Heprn1\ nepnuQHOrO nepexoM, 2(XX}-.5(X)J m~B 3Kcnep;s1.mHT!lJThIJUO 
3 JWllGJtnIt upemnnam ~C'I:{eTlJY11 ou,01iKY 60Jree 'tJOM ua nOpRJ(OR . Bo3 R1u:a9? 

ooupoc, He MOryT Jlj{ TIlJlIIO raMll'''''' 61I'l'I> OJleltOTlllieM CJJY"B!IJnI:x ~TY

arml\ DaJllBlUm.tIUX p1l(llfiWlOIUUlX~ra? E".!i..'I 1IJ OBI!)Il)H l(OTMlillUl! CTB'U

CTH'leClrn1i awlJtl\S , OCHOBaH1Ildt 16 lIn CplBKEHDll1 pac npe,a,aJt6Hil R 3ECIl&

PI1MOHTaJIhHhIX 3H!PIGlul ft KHTeHCH.BHOC'l'eU ImCH8.AOB c o CB8porKOA .EtDYX Jll. c 

npellQ.'lOlntS oo~er,-TOMOca . .Pe:3Y.lJ.h'l'STIl ere 01 'lBBA,6.I:W B ra6J1.J . OKaJU-

BUeTCR I '1'1'0 Y 16 [ z CJIY'l8D..uoe no.RBJ'tolU·18 Ita6mutB1IIIRXC.R 6o~.x 
HHTatlO"BHooTeil. [[pa"T"~eOltll ~e""3"''''<HO . II 175y! OIlTY~R ReoupeilO
JfeHHH. TeM He Mouee H8ROTOpElfJ ,lI,OOO.tJlrnT9J1LHE19 1B.Ki'U 003DO.ruUn' YTBeJII

Ilan , ~TO \I 11 175!11 OTitJlOHeHllIi He oJlY'lBlllw . Ua l"c .5 C)......u 3Kcna
l /llMOlU'aJlL!IUX a6coJll>TK!1X BHT9HcHBiIooTeH lWCKll,AOB C YCTanoJ::1uiUloR o tte 

P9)t110C'l'bn nU.I!91'B KBBHTon cparumoom'C.Fl co 3lJaQelWmm , nO,IIIfG:9HIDDat 

!JIlC~9T,",,' nyT9M no nap"".\y cm ruOMO''Y IlHJ:8llellllll /1/ . !loao PHllHO, ....0 
ItilcLm)tsel.Qlij DUOpoCU H8 Il!CTOr[.e.tm;9 :;lHCnepm.BHTa..tI:bwa :m,aqOmift ,p,a.IlWCO 

DUXOMT ~~ ape.lleJW 003P,t:):IlIUX CTB.TICT.iJlteclW% OT'KJroREHm.n . dlKIlO OnIB

':llTb , liTO 1..liEl.KODtIY1f.ll on rl1CTOrf8Ml~e XOp)1UO OOB~ C npG)tQKa38i.l.!WWJ 

reopeT"~~D\ n"''''''9l1l1llll!ll OllHOKBB'IJ'!DCTIl'i""" OOCTORHlll! C ~ ff = I/Z
,,3/2- l . U0ltOOIOII! aqqeKT paHee HaOJtxmaJ!OIi lWl 165.lig r; . 38
~t;J!lJqetma 0 UO~.tlHOC'1'lf [JoABJIOEmR. HH'r-BHC1IBHl1X l':aCr.a..ttOD n .Ite¢opAlS.P=I
1lIllIlI1£t Nipa% 6 ~" , 168[... n 175!11 IIQ CYl'IOOTl'Y .:tOTMIl3IlPY
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10' 

In 


t t 

I 

lC" ~ H111\ \I' \1 

1 /, 

E lo'1~' I~--'---------'---~~
10' , 

R Ic. 4 . FhCIi]>9.:leJI8iille I!H'l'OliCI!llliOCTekl 3aperHcTpupOBatntUX B 3f(cuep~t-.te H

TO nlm60Jlee lWTeHCllBHIIX lt9CKa.ztOB C c yr. • .mpnoA alleprHO~ 0 - n_paxollOB 
-?SO? HaB B 168EZ L :::I1I;~1ll anoprOIl nepllll'Uloro ,r - uapexo.lt/i 
(Rab ) • .l.utiIl!Ji I - j.aCQOT Cp9,IOl9 J: J.)llTeHmlBROCTH K3 CKallOB K - nepexo

,11;0 1) 1::1 + ....:.r . mn UUI 2 - :.u j,n.T 

'I 'I it i ]I i I I' I' j I " I' i ' iii 'i' I ~i ' iii' I ' I ii"iliiii'i~In ,~ '"'' ~ 
o 
~ ~;;• .. 

6 

2 

E, 

I"Jc . 5. ey:.S!&apnru;: l1n'rC!lCUDIlOCTh I'I Lcex pa 3tf'J:!lemUU B cxet.1e ~1<3crta
~ I75!11 .;.aCfUl,ItOB n S.·Il~ilJ ~mopr ;!U r:cpll.'1ttn:oro K - nOlJCxo,na . 

TO'lKll - p9. (:~leT . I' I1 CTOrpOL.us.1 - 31'CnG:;m:.:e:i7 . 
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Ta6.1D!l(a 3 

~KCDepn..r;e1i'I'a.1jbHu.q .rt,0J'.n 9 LF..1IB.I¥i B ilD.lIItyD IlJIOmaIlh 

paCltpe.,«GJ10IU,n iUlCHllJlOB , ~'HTeHC13BHOOn. K010PUX op6Bb1

maOT CP9JlHee paCllS'tRoe 3H8ll:eHll8 D 30 iI 6o.rr99 p83 ; 

nepXWU! Ol(elUlB BOPO"7ll0CTD Pm." (B npol(eHTax) CIry 
qalllloro DO>mI!Ol!lUl TaKoro l\J!Il 60JlM!oro JllnerllUl 

II .It P 0 76!11 7507 7222 6950 6875 ~77GLEI' 

q
I 68 [7- O, I? O, IO 0 , 53 D,es 0 ,43 O,G 

'" 0 , 1 ~ O , I ,, 0 , ! <G,l ~ 0 ,1 ~ O,.!.Pmax 
53<l7 52;:;? 5220 5183 5(iII 495C 4902 4830LEI' 

175YI t( 0, 12 0 ,18 0,15 0 ,25 0 ,18 0,23 0 ,07 0,57 
9 2 5 0 ,3 2 0,3 30 <O,!Pma" 

.1]:11lla~aJII!e : ;wi cneprKU .lti!yx Jl'lClIp<J.'1BJI"mln 
3H8Q0Hl10 if ~ <: , 062 . 

aoprell8- ToM!lca 

GT oTIJa~erUloe !IlHoe ITjl9JilllJeHlI6 
EIIn Ha.zt 

1I I a . Ono xopomo co-
r.oacyeTcR T8KZe C WCK83IUUWII pouce "pa.ztnMOliOfljlG'" 00 YJoI9!thll1eHIlD oW
.J..eKTI!BHOrO l(ltc..'ta 1WCna..::tOI~ c COCTosumn.. oOpa~YDlW-XCH IlpS1 ~!aUUOH

HOt! :mxnarc ile~TpOHOBA~.J:I.WPOB81!BHLGl ~ Ua 06Jm OTJI 45 - M3RCil

1.\?I09 CMOOO~ ~}'RKWIl! l? , .,oTopoe 6wro O.1\eJ'",.:o Ii . aflaJll1 ~a t!>JtyR'!)'!I 
ulliI 3ace.~eu!OOTOa HlI3HOJIo.'lUlt;llX COOTOllHlltt . 

OTUeTnM Hel<OTOPl'e .lijlYI'1I0 oco6elUtOcTH !'.CKaltOB , 06Hap)'l<CfOWa E 
175 'I! n 1';8 [7. . 

,",;.~l.ll-H.>tro 175 1jt 

A . n cnen'Ipe {r.aC&a.aOB C cyt.ll8PHoR 3H9pI'He:ti. !j822 KaB, wtYtOlX H8 

OCilOBl!Oa oocTorome I?5YI c~ ClIl!lIOII ?/2- , ~taOTCJI 60>lh11!0e 'IlICJlO 9R

COO\li1lJS'I"aJIl>RO Hepaapa"e:DIIlX RaCi<lU[OB. Cywa]EBR "HTOHClILHOOTb ue

]J83pEllJOIDUa ;(aCRaJl.OB C 3HeprlleD 8Il -< Er!' 29II nali (p~c.2) RplUlOpnO 

Il 2 0 po. CSo.n:bmo TeOpElTnocxol! Ol\OI1Kll . TOr;tta "IU( Kacl<QJlIJ ua JUlYl'no 
ROlle'llllle ·ypcIlllll YClIllC!!ll tt.:!KCllMyM Jl .It~ !11~8. JTlI tj>rlKTU n01<U3~"" , 
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'11'0 B 3aCO~'lemm OCliO!U:iOrO COC'l"ORHrul ytl6 CTByDT n rm :iJrn3J1T9JILJIO C paS
110M nepoR:1'Hoc'nJ) w orno 1!pOMDXyrot{Jllm yp)Unt , ll~le 8HsprnIJ 003

'YlUt0WUI 1I OOJIaCTI' B20-29W Hal:. llJIl1 OOJrae ""]lOR02. lIaJ:6o.nee Jl6poJiTIlO, 
\fTO 8TQ ymlJromw 06ycnOBJIOHO EtTOPlQJ nSp9x O,i:101J: .a:BCRa,Wl . (fi.PlI a TOY W 

D]l&.tUlOJlllI'ae.I, ..,.0 CTPYUTYJ)Q IIPO"I6:f;y'rO'IHIIX YJlOBHen JlBYXXllIlH,OBliX Kac

i~anOB p3.31.lOtt 3He:pI'1W OTJIRlIaJ)'l'C1I Hecyu:eCTBelUlO) . HaM60 JIee BepoJI'lHW1: 
lIOjl!lJlOR CJIe.o;O!Il!iilli LI;'JU.TnOo.'lhIlOCTeB B HaCHai\IlX llB rrOll6!U> 7/2- (cmlll 
llCXO,IIHOro ~CTOlIl[l!P. I /2+) - EI , :la,",,, E2 (KSJ' Orue~.HO ...... , 60JIaa BU

co""a IoI)Im.T"1I0m.IIOCTI! I.QUJOeapoJiTHli) . Ta""" 06pa3OM, 2O- KjlaTHOa 
YCMalmO 3HTallc»BllocTCA KaCl<aJ\OB Ha cocT<lHlIl!a 7/2- , lIO-~MO>IY, yr:a

JlIDllaT IIl\ to , ~TO y f75y t pnjIJilU\llOllllBJ< C"J!OllWI i!JYtlKlCl" lIM E2 

nePJxo.noB c npohlerJTOlJma YPODllO~ 3IltpUf7OJU,.nO OQJlb[j9 , ~w.c rvtn HCXO,It

flOTO !.:O}.maYU.Il;-COCTOJIlIWI. (l.l pa,c'teTo OUt1O i!CJIOJlh30BaHO . R8K 3T-o Tpe

6YeT C'ISTCCTi1l1eCKruJ TSOPM , nOC'iORJUloe 3 Hl1l:J8lme cll.'IOBoA 4lYHItmtH E2 
lICpeXO)tOB, Mropoe lIpe11lll0l.10CL rt1ftl1Dot Cpe,illISJAY 'Kcnep"",eHT8J!LHo!.lY 

.IV1It ;)TOU 06JtaC1'» tlTOt.!!I!DC oocon 10 ) . 
E. W3Kl!a lIO n()J![loH auapT"" KIlCJ-:n.tOI 5220 HaB ~ 5183 y..B , 38ce

JIJmll)Ia YPOB"" 602 - • • B • 639 x oB (ClIlllW 060:0: 5/ 2 -), lWa",, · 

pa3.'lIl'lllHe a Kcnap"''''HTaJIhllI<a Hu~anC~DHOCTH: (9 , 0 ± 1 ,6);: n (2 ,3 ± 
I ,6)% CootB8TC'!'!UHiHO . TOr;ua KS.K i-SC'I{8;'HH9 3ua'tJ8 KJUI .ll,2If[ lfiX npaK1'B

tJOCKl' O)tlma .l(OBtl t3, 2.: S! 2, 9%) . [(OHEl:'llIHC ypoBHIl IJpEHaAm~xa.T pa3Hl:iM 

poTanuO!lHlJ!o.: !!OJIoeau : )'IJOBGHla 002 K3E - POTauHoHHO;t DOJIQCe COCTO.'lHU$I 

1/ 2 - [ 5ID] .if fX'""m, 639 RaD - POT/lUIlOlillO;\ n OJlOC8 COCTOJUlll!l 

5 / 2- [ 5I2J 5 . EcJll1, 'aH " BHI!le, c .o;eJIBTJ, [!J)6.tUlMO""HI!e , ..TO KaC 

Ha.ItJJ H8 o6a ypomtR D OClfOl!J[OU J.t,.rtyT l{e~3 OAlm .111 TO ':0 l1po.Me&y7otUl.l:Zo 

COCTOsnmP. I TO pa3m1'lJol6 B 3Ha'tJ8JUUIX I 1~ CJItl.IlYer npwnlC8'J'h paaHott 

C'Jpy.KType HOHeqnUX yponnoft , npl!Qru.l C dOJJl.om.cA 'DGPOII'l1lOCThD Ua,DP Olllt

)lOTh. 'qTO OliO CBR.38}{O C pe3Iml~e t1 :e tmcJUl.X j(, tlaa:O.rm C piJJDlquOt.C 

n cm.m7 0'I'.l1t10C!ml' ltooU'l'OBUX 'Il1CaJI N nz A . nOCJJ9lOIlrl1 SUl30,n roo.lUlO 

CAeJl8T1o H!I OCl!o nalLl!I rrpaoo.o;o,ulilll D taM. l 3HaqelmR IIi " JI~ 
Jl)U1 YICE1ten poTa.n,lTORJDlX nMOO COCTOltl.llln I JIMI..;n:uu: O~JtaHoooe 3UaQeEm9 

N n. /l , HO OTJllIQalQ!1XCR IIIlJDI'll!lloll K , \wI ""'00'" O)l,l'JUlKOOOe 

3 UaQewtO I< . HO 0 1'JJlf'J8DUllXCR 3HOq:OHlUU.m aCflMllTQTntt8CXnX tmCOJl. . 

B. L MtDlo!i paGoTO HCCJl6J10nruw )tByXRDSHl'OWe KaCRa.J11,I , OIlH.3llDa

DIllIe KOkUl8Y\11l- eOCTOJUIIIQ 175!1! ( ,7" ~ 1/2') C KOll"'IlIIIYll OlUJOKL'831l 

1JacTlf'Ullll.Gl coc'rOSlJUlJ'O.t11 ( 1 ff = IIi,- + ~/2- ) . B TnKHX Kamta,IV:J.x O,ll,1l11J.I 

)'3 napo~O'OD 0OO33ll dun £I, a .Iij1yrm& - ;,1(, li aTOn 06./!nCTH A c O

rJlse"o 2 OJ\ROKJJa311U-"C'Il\Q"U. COCTOlDrn!l C K 7r ~ 1/2- z 3/r ""nil'!' 

3Hajll'UIl B03dya;AllIIllll, lin 2-:3 MaB nlltlBlJll:!lIWlYll aHepTl!1J ~~, 
QpameHTalWl nOilodl"'" eocTerum!! AO.ImH.B lIJl.IIBOltl!TL K TOIo4Y, no 

npll sHeprml oo:,6YlQ,om!1t .c-3 ;.i3b n aTHX ~ uaXOJl,R'i'CII l;OCY.OJIbKO 
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, -. <lillle;" "Ia :<OTOj1lolX coma",:o jJIl60're / i8/ CltO:lr,CR'1":!pOISHO 00-a<J ' 
cam OJOIOK£ia30ttaCTm'!HOl'O COCTOP.JUtA: . 'Imr I.i:rJSD.ceHl'npyeMoro COC1'OmmR 

n C7JlYlt1ypa Hl!.3HO."exa"tllX ypoDll.n 175 Y8 0.!tH03H8'11iO Onp9ltOl'.JWr ~Hll 
BToporo nepexo,llEl KaCI<Il,IIEl: ill I!][l\ ero Cll.eCL C E2- IlOjlOXO;tOM . OaIlAae

true ooJUi.CWe HormOHOHTU OJtl£OUDa31111BCT.8qm,o:: (:oc'..'OH!run D :J':'OM C..1IY"lae 

110Jt'lJlli DpIWOJtl1TL f( nmrnJIOi{P.1) r.U-nepexo,na, :..!1i1fJ.HtB. HO':'Oporo 388t{}!Te.;ra,

no np6ElJIla£JT npe.nCRa31lBS.auyJJ llB OCHOn8..l::mtl C1'a'rf!C'nlr:eOKHX f.:o.a.e.neP. 

r- pa.CDa.IlB. . ~aK'1" HB.!!l1QUn 6 0 jJ..h!IUt x O,liHOH fS'3~qaOTn'IHHX KQWIOHOHT e /19/ 
CTpyRType ypoSHOn , !JOJ6yx.qacJ.ruX rcaC.KlUW:.Gl , !lOnT LeptUtseTClt lUlJIl!tm£l.l 

KOPP9JlJDlll1~ mITSHC UBnoc To1t XllCHaLtOB n c n sKTpocROlllN SCKUX tPaxTopon 

peal<I\.~ ( cI , t ) . AHBJrOJ ~'1Ill1l! "tjJjJoltT YC1!.mlIll'" IIlIlpHH I.J[ -,elr7xo~oB 
c YJxJBHsil, l:nO)U-1X ::moprltn r;oJ.6r-.JtBIU5R ~ 3 ~~aD. OTMf)'qBU I ;,! I nm.! 
f " C.'tll,l\Oll8lUllI ,r-r.O]Jl;XO.t~II , B036y;;tJ1tle,= B peaKWul r6~fj)!I (:Ill • .'01.) . 

,(Oi,taAYlL!;-H)(IO I68 E'L 

'faR :;te , Hal< H ~ .IIPY1"X ItI>Pol".mpooollloo, llJijlaX , OCllOllllll1! l,(,jece 
aaOJW.ll8et.nlX J7;DyxKIlllHTOBllX KElCl\.Q,JtOD B aTOU SfJ{P9 ,n.n,u'1' lfepea COCTOJUUlR 

C .t,OCT3'l'01:JJlO BUCOKO:1 3UeprJIBn LOJ.6j'jfJ(eHllB. IL~HJ:jOJ1ee (1..1013lmB " 8ucne
p;IJ4f3HTaJTh.UIDd peg YJlh'l8T.H .llOBT ~Ct{OT no RO;~:1UaJ..t; l tI Mo,Jt9JIan ])2 u 1."1 : 

£ TL III = 1, 4 L J¥1 • OlUtIlJ<O cor"",",)o .o;OCTII1'I!Yl'O To.ot1o" O n cpe,!\He!.l : 

JJ,.rtR ImCIW,AOlJ HS YPOEH~ POT81..\,v.OHIIO;t DOJIOCU OCHOllforo COc'roJUmR. ( :mep-
E ITYlIf! ype""an 80 , 261 " 549 l<aB) L. III = I , 2 z: 11 , a,lVl!l "SCRa

itan 'l!! Y,IlOflllli oOJ!Oau Y-UH'JXlIIlIoLUIOrO COCT01lHI\!I ( ""apn 'fl ypCB
1187 . , I £ . <:' J THen 8~I , 6% II :1'.15 ".D) L tl = 1 , 7 ~ U'£ T 

lio~MOlllIoa 06h1'Clle""g 11l\6.'lIl,l\IJouoro pl3P":<L!H l: I ¥I / ~ JU Jt,'tII 

IIMoe COCTOl1lll,g Il 1GB Ez c..c~eT "3 alIIlJll\3Q CTl'y t<T)'l) ypolUJen 
~TllX 1Xl't~tOrDrux nOJIOo . CO('J1:)OHO IO/ OTpyt:TYPO r OJ'lOB;JOr o COOTOJ1

lUUl r -rOl'~Olmo:t no"nOOIl OrtpO,Q,OJUlOTOR rm,.11lquG.!1Ii rtouonn C Y.B9. 3P. 

~aCTB'I!IW.lI' "aaTpollHllMl! KOMllOllaHTal-J1I 5IO f , 521 I , 523 / , 521 I , 
512 ~. 3TH 38 ¥.DB:'tHqaCTU'llWB CQOTOR.illUI 3~ CTP~'I'y'pY HH3y.o

,1e.UlOlHX ROHe'lllllX YJlOIlUOl! ~ HJ\p6x I652J!I • _75!1t I !O!: lIM KO~O
P1iX TaI<X9 lW~IJ'l'CJi YCHJISlIlDi9 l<aCR9..IlW . Yj:onm: p :n8.Iti10WIOa no.nOCii 

OCi:lOBHOl'O COC'rOHHlUl T8KBl: KOMIIOH8Bl' He COJ1Spm'r . CJI9,nOBST9JJl,HO , aan: 
~ n J\PYTHX .o;OtjIoj».OIPODaIlIUlX HJ\p6X, B I68[ Z YCR.t:91DIua no opaBlleliJUl 

C npa.o;cKaalllll!1!Mll TOOPII.K KaClI8,J!Jl HaCl.imJtamcfl B Tax ~8JtX , KOl'li8 

CTPYK'rypll KOHe'lHOrO YJlOBlJll KaCHaJ\8 onpe)teJIF.eTCii 60J1l011!100! OJIIIOKBB3H

QaC1H'iIWMll KOMliOlleHTaAIlI c !( It' a I/r ~ 5/2- (7/ 2- - MIl l<aOl<l!jlJllDt: 

E2-nepeXOJtOB) . LechMS aepoHTHo , QTO 3TO ycaR9R»9 06YCAoa~ano B oc
HOEHO:M YB9ml'l8HB.Sw. DmpnH 'DTOpHqIWX r - IJ9peXOJIOB. &I'o 3QKJIDI19Jme 

. . £ r 
I!eDOcpa.o;CTBaIUlO DIl~9K1laT l!a CpanHOIU!1l oTl!oma"ea ~ I rl/ Z Il1 
lWl COCTO!iHHl! paaHoR CTPYKTYP" KaK B STOM 'll\Pe, T8l< Z B 175Yt 
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3AI<J1K11!EffiIE 

IIpoOO,!l9HHOe l!IC'CJIBltOB81[ile .JtBYXl<!8.BTOma KaCKB...D;OlJ n03BQJUl9T e)te

Jl8Th CJIe~e BI:lBO,ltbl.: 

I. CTBTEC'l'JfQ8CKaH MO,It9Jlli · ., -paCIl:aAB He WSe'I'" .ll8.TD ,SRB8THoro 
, OllliC8Hl!Jl JlIl~TOBHX. RaCJ<a.JtOB B lI$p.mPOllBHTWI ~: 65A< ' 

I'I5 !/I If 168 E -r:-. Ilpo nC=OIlSI!Illl o6I!ielTjllOlJ<TH:r IJpS,ltIIOJ!OJlruml!

° pa.!!llal\l!OHllYX IllIlPBIl1IX l-nepexoAoB ra.HOR .sep"'" • ~l! ~c-
npe/le~eHnn nnoTHOCTD ypDBBeA, TorAS KaR AnH CWep~ecRoro ~ I /Vd 
DOJIl"IBHO 11 c-pe.ItHBM y,tOBJIBTBOpJ!lTe.m:.HOe COrJIBClt9 C T90paen. 

~ BCBX ~ep Han~onee 6~3RB K 3RCnepnMeHTa~HUM ~ a~e

KIU! I DO.rrytlSHHhfB IIpE OrmCaHHRI pBJO!aItHo.H:H1::lJ: IIIHpilH El-nepexoltOl5 t.ro;U;8JII,.JJ 

f3JlP. a OJIOTHOCTB Yl)(lBHefi - MOJ!enll ~._-rS3a, Y'lIlTllBB.III\eA O()O~O

Q91JHY9 ~eO.ItHOPOJViOCTR O)[R01:laCTlNROrO cnBltT'pa c nOMOII(!,D M8TO~ o6o.lIo

qBqHOJ! DOupBBKI! B •• i.CTpyrIDlcRoro . MO/lBJII, ~B_-ra3& C "oOraT""" C"B

~eHDeM· OnRCUBa9T ~KcDepm~~~~HHe pe3Y~T8TH HeCKO~O xyxe. 

MoJ\e..Dlc BanCHOJJJja JUDI i"'JtII8UDOJ!llJa. llJllllIlH iIpl!BOJlll.'r K JlB'ImMY 2"3 

aor.1lBClm pa:C1IBTB c axc.aepn LmRTCK.Jt,IDf ECe.x. .II,ltep. 

2. TaR JtaK .HeprMH B030~RDH npo'_rW<nWX ypDBHB' (E ~ = 
2-4 MaE) HaHdoJIse BHTeHC~BHl:ll. pa3J}gmeH..H1:lX MeRMOB B Q8THO-Be1:J.STHllX 
A9~l>"'POBalfHW( llIijlQX 16 iJ!I II I · Y I xopomo RoppBJlllPyer C 00310

X8HllBM. O.n;:OJtIla3BIJBCTl11U1la. rrpoTOHH1:ZX 2 H91:tTpOHHla COCTOJIBlI!1 DOT9Fl1lH

a~- CaKCOHa-Brnca C f( :IT. = liZ- n 3/2- • TaR RaK Ha6JIJUtaBTCn KOppe

JlHII,1l.fl EHT8HCHBHOCTB KBC!<MOlI C ~RTEEJmMQ CelJeWlHMB pea:KIOUI 

164 3J!I ~ tI ,p )165 .:0.. • co cne,I<TpocRODMqec=m I{aRTOjmm 

peaRl!!," I 6 Ijt ( tI , t t175 y! / 19/, "0lKH0 DMaraTh, qTO B 

p83BF.Tl!" KaC!<aJlOB B!I;lij)8X 65:tJ!I " 1'75Y! BallUIyD POJ[]; DTpaDT 

1~B89!JlJaCT)l'q.mm .Kor.mOHeHTEl COCTO&Hl'JU. l iI-!8.lJe roBOpR . o6HBpp;eHo BJlBfI

lUlB C-':PyKTYPH cocr osumn na rrpou,ecc l-pacD8.1l8,IVIR. .1l0CT8TO'lJ.HO B)'!Co

!<OB03d)"'U81I:UlX ypoBHeR. 

3. Ha6Jmma9MOe B I'75!1! paCX0l\Ul9H1l9 paCq9THHX • 3RCDepl!!.19H

T8nDHHX 3H8'lJ.8nntt EHXO.1l0B ~yxKB8llTOBYX KaC~OB !fa pa3~~G KOHG'lJ.

H1:l8 ypomm MrutHO OdMCE:U::lTl> J HB'lJ.HTGJILHHUJ YJ39.mQeHE9M pIlJUJ8ItPIOHHOft 

cl-IJIOBOA lPYliKIU1l1 E2-DepexO,ItOB Jl BJIilJlHlIer.l VCJlB K HB na]lUll8.'IbHl:l8 

l-nmpllHY YPOBH9A C .Mepruao· r os<lYllAOWlH no RpaJ!H9n . l9pe .IlO 

3 MaE. 
4. vjH'rOi !Ci~ BHOeTH .ltDyxKB8HToma KaCKBJl,OB B 168 £ Z TaDS 

3aBRCJlT OT CT~'R1'YPIl }( OHeqmlX COCTOrumtt KaCKa,It,OB. PaCXOM,IlBHBB 3!<C

nep8MeHTa~HHX E paaqeTHHX senHqaH B aTOM ~. TaK 39 KaK E B ~
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pax 	165 :JJ!/ i:1 175 .!II', MaKCllMBJIh!-lO. ec.ml C'l'PYKTyp8 nouoqnoro YPOnIUi 
!<SCKa.IJ;a OIIpell.9M9TCfl do.'mIIIl!r.1 BK..'l8.llmt Y.'B831fq8C'l"lI1lRliX COCTO.R.luta . 

nOJP]'I8HHH9 p9aYJIbt8ni, s eem.maRRo, n OJIeaH!l )l)lB lJ83BlJT!l.Fl oplAcTaD

.,eHlln 0 ""xaW!~"'ax , YlIptUlJUUlI~IX l :aOl<EUUIYW .r-paCIlBJlOll ROIoIDIl}'lL!l

OOC'l"OJtHl!a, nplUlOiI,IIl!CU< I, llOaOYl<i\OlOltl DpOM6lI<)"I'OQllHX ypoBHeA B Il:IIPOROM 

~~arra30H9 aaepruA ex B036~eHMH . 

eoOxolUlMo DOJIY'IeHl!e 1l0BHX ;II,EIJIIIIiX RaJ! ....,. A~OJJo<ilPOI!BHIWX, TaR 

11 C,,"PHQOORllX !lll9p C jl93Jm11 OOO"I'H039HMe!J 'lIlC;:a UoBTpouon " npoTO
HOB . 

JilITEPATYl'A 

1. [lOnOB v .n . " .lijl . II~ , 1984 , T.40 , 8 . 3, c .573 . 
2 . repaee III .A . n lIP. 3'!Ai! , 1973 , T.4, b.2, c. 357 . 

3 . ITonoB n . n . H lIP . II~ , 1984, T. 39 , B.G, c.IJ29 . 
4 . DonoB (j.n. H lIP . lJeftTpoKHaJ1 <Pl,ZKa , llllm:aTOI"'U~J:Io1 , 1\l61 , 

T.3 , 0.3. 
5. nOnOB n . n . • liP , Ilon .All CCCP, cap . !." ., 19M , "' .18 , c .691. 
6 . LaCll.''''''BS J . II. " JUl . OWlll , ffi~22 , ,'\yOua, 1985 . 

? m el\.ltbellS J." . I\.IU'. ;!3D .All CCCP , oep. <f!il3 ., 1984 , TA8 , "- . !907. 

8 . Eor l(39Jlb A.A. ~ lIP . o;!i'ji , P15-82- 700 , ./lyOsa , 1982 . 
9 . CYXOBOJI A.M., XHTlXlB Ii .A. UI'J , 198~ , i."5 , c . 2? 

ro o Kopecky J. In: Neutron Capture Gamma-Ray SpeotroBcopy and Rela 
ted Topic s. Ed. T.von.&g1dY , Bristol-London, 1981, p.423;
Kopecky J. ibid•• p.426.

II. 	Ka.iJ1;t9"CK~tt c.r., MapKylIIeB b . O., ~ B. II . II~, 1983, T. 37 , 

c. 277. 
12. 	 nLlg •• at al. Uaol.Ph7a" 1974 , ~217, p.269. 
13. MntaTDK A. B. CTBTHCTHQOO1W,O OIlO ~t:"BQ 003 6y)!Jl;eHH.l:a 6TOlIUlllX .R,.Itep. 

M., 3U9proaTOl>'.l!3AST, 1983, e . 13. 
14 . 	i!raaTDK A.D., Ile, eRoD K.iI. , Cw1pelU<J1Il f.lI . Hai!~poJU!8n <f!il3llKB, 

~I ., llJllt"a TOt!l!H~l»' , 1977 , q . I , c . 60 . 

15 . OPOKO<jlhBD II. T. " .lijl . CDelCTjll .JlBKTpoMarHilTlIHX oepeXOAOB H CX9

"'" ypoD!!eR, D030)'1f.ll89MHJt IIJllI saxmTs TSnJIOBHX HeATpoHoB IIJUl8lollI 
.,OTOOOB C A =143-193. "3HRaTHe", Pura, I973. 

16. 	OonoB n .o . • lIP. 01lffil,P3~51 , J\y6Ha, 1983. 
17 . 	 Kh1trov V.A. at al.lnl Neutron Capture Gamma-Ray Spectroscopy. 

Ed.by Cbrien B.,Kane W.R. Preee, BY-L, 1919. p. 655. 
18. 	fpBrophB» E . O. , CO~OnLeB B.f. CTPYKTypH qeTHHX A~pYlpoBaHHYX 

~ep. -HayKa., M" 1974, c.I94. 
19. 	OonoB .D. O • • lIP. 0~,P3-85-?4, ,'\yORa, 1985. 
20. 	Guttersmen ll .. e~ al.Phy".Rev.Lett., 1984. 52, p. 102. 

PyKOnHC~ DOCTYUKHa B H3~aTRnbcKHi OTA8n 

10 OKTHOpa 1985 rOAa. 
15 

http:lJ83BlJT!l.Fl
http:1~B89!JlJaCT)l'q.mm
http:p83BF.Tl
http:JlHII,1l.fl
http:t.ro;U;8JII,.JJ

