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',lt8HHH 3Jl~KTPO~OB K~Ioo;7+(K-,~LJ. 113:CO~OCTaBP:emrn 'cneit:rpriB::·,• , 

,· ~oBn~eHuR· 3JI~ItTJ)OHOB ; L ~4,6 'H L, 59,I co cneit;pou COBn~emdL ' 

.,' ~JI8~T~~HO"B 'K' IOO, 7 +(K :..(. L) o:rtieTJIH~O ~H,ltlt'O: .. . . . . , - ·-' , ., / ',' 
:: I)°: C;vntec:rByD-T '. HBTell~HBHUe coBiI~eiI~si' uez~y aJieKxpo,nauH -

.L 44,6 u ·L 59:,r;: L·.44~6 ,- ·M 59,1 +',L 61~:i~ · · 
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. H~, JW.HHH8 no~TB,epx,]t~T _ npeino~o~enH~ _.M~xemrna H ·~p. ·,. _ · 
. ,, . . . ' . . ' \ . ,' . 
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I. B.A.Ceprirnmto.: H~B~CTHH._AH CCC~' cep1rn':<l>H3Hqec1ta11' 22,I98,:' 
. ,, . . (I958) 
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2. B~ A. PoM8.¥0B, M. r~Ho~Ko·, B. B~ TyqKe,BH~. _1K3T4>. 38, IOI9,(I960)~' 
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3 •. B.'A.-PoMaHOB. 1
' M~xepHa.iia ri core ntaHH~ ·:-no He~rp0Ho~ecp11~11x·Hw 

Hsoxona.M:,111>reu1teBaH q>pa.KUHSI.' )tydHa 
'±08 ( I9~9) . . . , I • 

•, 
.,· 

: ;'· 

.\. 
t 

4. · B~tI~rmatz,,,T.H.IIandley and 
, , ,119' '1345. (1960) •. · . 

. l ··.. . . '· ., 
I. W .Mi~elioh. ~hysioal Review. 

/' 

! ,·i" 
,, ', I 

' 
\ 

• I 
1· 

,/. 

'• . I 

1- . 

I , 
/•. 

1 \: l 

, \ \ 
\ 

'/'~ 

( 
"; 

!~ :·,\ 

r 
/, 

/ 

·l 

i. \ 

\'' 

;/ 

( 

'7' 

.•, 

I 

t 

! 
( 

l.. 



'i '.: ' \' 

''-\' 
·.' ; . ~ I, 

·,I\. 

,-, \ 

K~ fli~P~~oB'{ IiI. B~'Me~Mc;; n.:t· IIe,i'e~c', i ~.; IIeJieitic-- ; i; __ 

> j --

••- ~ a '• \ \ 

, - , , - ' ' ' •:, ,_ ' - ', - ' " - - - , , , ' - -, ' ,' , ~ I ,, 

'IIoipo6imtt 'oCSsop 'mteDnt~XCSI 'Aa.H,kblx . 0 :pacn~e.· TmI~7_ (~ 'ii 2~-':. I 

9. 6 ,IJ;HH) c,n;eJI~ B' pa6oTax '/I~ 21. B H~CTO~nie1t'.~6~Te HCCJl0.I{O~aJICSI '. 

- '''.:f r'..:cIIeKT'1?'T'm'I67 'c_~em,1>. YTOtraemrn pacn;JIOJ!te'mrn,, ·:.r ~nepexo.ita 
. ' ' ,, I' • .. ,. ' ' 

532 K3B B' cxeue :pacnaJia. IIepex~.I{ 532 K3B o6IiapyxeH B pa,n;e pa.60T :· 

'·~- ,ero· ttpHH~JieJmOCTb. ~ ,'rm.l67 ~6XHO' cqu~a1L yc'.i:aiIOBJI8llltOl1. Cynte-: - I 

} . , . , , . ' ' (, • . \ , . ; . f ' : . '-· ' I 

,_: ~ 'CIByDT ){Ba M~~HHfl __ 0 ;IlOJIOJ!CBH~l( r ~· nep~XO.I{ct 5~2'J{3B! < , , . _ 
~---~ -: . <f.- 1 

;K~aH~ai{ ~e~exo; li.1{0; n,a, ypoB8HL' 265 K3B- /~/ .: (pnc:ra) ;- -

.--~--- _,, - · ·2~ -YK~~muif riepexo.it ·11,n;e'.x 11ayp~B~HI; .'20Bifa~/3/ :: (p11c. I6) 'I 
-~ H~K B OCHOBHO~ COCTO~mrn r"fm I67 141 ('pHC~ I~)/4/:~ . . . ,_ 

' '' ' ·, '. ' ·1 ' I I ', ... ' ~ . :, ./ ~ . . ; : ' . ' ' . ~,: . . ' - .. , .' ', ' ,'. - ,. ' / ' . ' 

. RccJIB.I{OBaHHHit_ .npenapaT 'f ~ I 67. noJiytieH- ,npH ·,n;Byxqac'oBoM· o'6Jiy.:. 
, ' ' , ! ' ' ' ' . 

ttemrn TaHTaJia 6acTprorn npoToHru.rif 1Ha ciHxpomtKJIOTpoHe l J{ye5He 'c-' 
f ·,_' , ;' ·' ~. '~ "_. :.,.-),.~,,, ,, \, ·._-., • ,, .:y'. ·,.:, ',' ', ' ~,_'. ~.'. ( '~._ ·'·-.·\· .,:· ' '.1, ~ .. ' ~. 

nocJie,!JYIOll{ID4 XpOMaTorpatjn,:tieCKHM pas,tteJI8HJA8M 3JieM0HTOB PBAKHX ,-_ 
y I J_~ - : , • • , ' , • •, • ; '• - " ' • _. • , • ', ' ,- ' ' , 

38M0JIL.- _ 

-:, . , HJcne.I{C>~aHHSI · ¥' ..:cneKTpa. , Tm -167 BimbJI~jVI~Cl, npH IlOJ.(O[gH · 
' - . -;_: -, -- , - ' -, - , ' ---,- . -: - ,' ''1 '_-:; ;, ; ,' .- : \ --· -\ . - - ' ' ' " - - - ' ,, 

. '4II - CUHHTHJIJisiUROHHOro r .:. cneK±pouexpa- c, kpJACTaJIJIOM Jfa.3 (Te ) 
·. '. ·, . ' ', \ ;.' . -~ ·; ;I .. ',' ,., ' ·: . •:' •. ' . . ,_' ._· . ' ": l_ . ; .'" ' .: ! .. 

'AHailexpoM'40 _w, Biicoxoirf~O w·c·KoJio,n;neM,AHaMeTpou: I2iMM, rJiy;.. .,: 

-<hmoit ,30 ~~.•- IIoJiy~pHHa I r .. mrnmt 660. lfaB rl (s -r3:7 COCTaBJIR;~ ': · .• \, , 

IO%~,- . 

· · _H~M~peiIHa· ·natta~~?1tcnyc€H :2~ 1.I{Heri nocJie · _BHA_e.,r~m1JI clJP8:~l\~rn 
-1 . . " j - ' ' - ' :, , - - - • • ' - - ' '.__ ' ' 

_ 'TyJI~rn 113 · 06JiyqeHH0~ MHllIBllH,. Kor ,n;a KOpOTKOltlIBYIIUA8- H30TOI1hl yxe . 

·- pa6naiIHc1>·. '-~ :;npenapaTe',\( it~6?~LllIOM :'KOJIHtIB~T.~e :·~PHQYTCT_BOBaJI; '. -\,; ' ' 

AOJI_r;~·BYIItR~ ifsoTon, .fr~-~68• - ·; · -.\ · · 

061.c.Jl,EtteHHUil -HHCT1i,y:- ! -• 
- ·

1 Sl;lepu.wi 11~c~e1.0Bi1mll 
- 6HE.Jll-1l)tEKA , 
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, B · r- -cne~Tpe npena.paTa~ '~HJIT01l:;~a. pac_cTo·murn MCT?qmuc- . -., 

~ .. ;·, .• -.. "~, :/',,. ;,· .~ -.. , \.",·, ~"•,, ·. ;- .'. ·.- ... · 

· 'xpHcTaJIJI , IO cu, Ha6JIID,nainic1, -cJie.nYJOlllRe .~HHH:H: 53, ·2IO_, • 530, ~73Q , 
,,. ,· .. . . . 1" ,. . -, . •;, ,, ... ' .' · ... • 

·· i 830 · KsB.· · TiocJie)mlle · ,nBe :ciia611e · JIHHHH' n · ocHOBH·oM MO::tHo · oTiiecTH . 
. . . ... , - ; , . , , : ,. . ,•, . , ,· ,· -, . . I 

: . TmI6,8~. 0THOCHT8.1ffiIUie ,J,mTe\1cHflHOCTH. r'.:. Jiyttei! _208 ;li,:532 K~B 

IOQ ·0: 5:·_f 2,-_·cooTB~TcTBeHno. ·>·: , _ · · 
,-.''.,, ~:'- • ',' •,.:, ';,, '.•,, • ,••.,• ... _ •,_.,:.-' ,'~\\ :,-: ,C'- •:-; J •~•_,, • •\• '_ "••, 1' ,_ •- • 

-· _. - :·~~cp~meH.!.SI J30npoca. ~ Il()JIO~emm., -(-Il~pexo,na C 3HeprHe~ 
_ ..• 532. 1{3~ 'jj ·cxeJLe ·.pacimua ,·rrmI6? 6b1JIH BllilOJIH8Hli ~Ba ~IlllTa:' . 

• • -., • ; '. ·, ' -, • - • ~' • • • < • ', • •• • /, '~. ' ':. , ' ·~ .' : ) • - • / -· ', ,. ··; •• 

< .:r. CIUWaJICsi_ r--cne.Ktp,.,. Tm I67,n;o6Jia~;H:3do:.:goo·ifa~~ 

. lICTO~HK ·IlOM8)Jt8JICSI B ttoJio,nne 1tp1icra.Jiila 4Il-CUJ:IH;IUIJISinHOHHoro., 
~ - > , , ,, • \. ' ·,! ' ', '.c • ' : • - . .- ',. . , • ' ,. ·; 

... ciieitTpOMeTpa.' B .b)tHO}.L CJIYttae nc:roqH11K,' c5IitJI OKpyxeH qMJII,?po11: ·. 
' '.. ' - , . • ' '~ ,, ' ' - ' ·: • ' • ' .,~-, ' ', • ,i .·' • •• '\. . • ' 

PB:_ I,25_w, ~cd ..:. 0,55 w H _Cu.-:-, 0,25 MM. ~ .npyr()l! CJiy~ae 
.1 \ _\. • •• ; :, ,,., ' ·'-- • ,;~_ ,;·: • :, , •• , r •• ·; i .~ . , . I ,, . .~. ,, 

/ 

·. UCTQqHMK' Haxo,nMJICR B ~epxaTeJie Jf~ op,r,cTeKJia T0JI!l{MH0M :2Mf.1~ Pe~1yJI1>TaTh[ 
, .• . • • ,'·- • ·,, , ·.~ ' ·: ', ~- , -,. " ··:. _I , • • ' 

3_TRX H3Mepemdt H306paxeHbl · II~' p1rn. 2,. B CJiy~ae, ecJUI ' ' Y .. ~Il81)8X0,Il/ / . 
: ,'. / ' . \ ·. ; ' .. '· , ' : . ' '-'·. . . f . ., . ' . ;'. _,, ••. ' f ' ' ' -, "::' ,' • '. - : • ~·· • '~,.. 

C 3Hepr.rnll 532 K3B< 11,ne_T Ha yponeHJ, 26_5 Ktrn' ,' CJl8'AY8T OJ!!'.H,naTI> BOS-,. 
. .- . . . . ., . 

H~UtHOBSHH.fl . .nnyx; IIMKOB > cyw.mponamrn:' I) _cymia 532 R:rn + X-Jiyq11:' H 

-5~2 :~;B.'. +. 57 !Can. (?80 itsn) ,' 2) Cj'Ulla~ '532 K3B \ X-JI;tJH + 57 mm 
,· -1 •/, ... \. ·;.,,-- .. ,, ,, _··:·· •• ,. ' • ,,_ ·, : • '. ·-, ' •·, _.,." '> : J/ ' ,· _ .... , 

( 640 K3B) •. ·K~ Bli,I(HO. RS, PRC• ···-~, Yf!IHP8Hli8 mum f,'.:.. .11yqe~ _ 532 IfaB 

·,ne~cTiwr~eJII,HO Ha.c5Jin.ziae±csi. IlpH .pasJio~eHHH CYMM~PH<;ro ·- TIH~a Ha • 
~ ','. ~ _'.;/ '. : '' '. _, --': '·,. ' ":S ... , .,. • • ·• -~. ,:, : ', .'. ·, .· / ' .:; .• / i, . -

. , KOMnOHElHThl c , :meprHmu( 532 JfaB, 580_1{3n', 11 6~0. K:313·' noJiyqefm rix, 

,OTHOCHTeJII,HH8 ;~HTeHCH~iocTR I : -'cf-+ 0~2):' ~; o,os, .· c·o·oTBeTCTBeH~ 
i ' ;.,~ / .' ... - - , ; f',; , 

· HO. \. 
' . 

I ' I' 
,· 

.. , . ' . . . \ . . . . . . . 

2. · McTott1rn1t 'B',u;epxa.TeJie'as(oprc·Texna (c5es ,q>Hm,Tp~) :.n_oMelI{aJICJI ·' 
1 

\ :· ,· B 'r.ono.u;e~--ltpHCT~[Jla 4Ir.: c;eKTpOM8Tpa.; C~IDIMC~ -cneif~P co1rna,neH~~ • /' . 

MeXAY ~itnyllli C8MI1'.. 4II, - cheICTpmierpa (~~H3HPYl>~Hri ~a.II~) H el:UIHTHl ~ 
'_JIJIUH~H~~oro, .r. - cne~ip'o~eTpa·-(a:no,nBHiIHliR. i(aH~) 16( ycTaHOBJieH--
.' - ~ • , ' - \ • ,, ~' ' ' < - . ' . ; ' ' I 

'I I • • • • -,, •. , \ • < • • • ' • • •• - • :. • , ·' • • • ~ - • ' 

. / . uoro Ha . r -JIYtIH '530 KaB. A1Ia.JIH3HPYDII{HM KaHaJIOM CHJI'l' cneKTP,' __, > 
' " . ) .,. ' , , ., - , .. , 
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l I 

COBna,ttemd1 OT 20 K3B ',n;o 225 K:rn •. PesyJI:&TaTbl 3TOro. OllbITa H30c5pa:sce...: ' 

HH mi pHc. 3.· Ha 3'1'0M xe PHCYHKe M30c5p~iI,I cneit:rp ~; 8HaJIHimpy10meu 
KaHaJie. B ceyq~e Hait~~~H K~9Ka.n;a d 532°.K3~ H f '57 K3B ,B Cil8KTpe 

coiina.n;emttt ,n;onen IlOJIBHT:&CSI Ill{K cywru 't 57 K3B; :c, X-JiyqaYH; 

( ~ IIO K3B).' Kait BH'JI.HO H3 p1rn. s; TaKOii mfa Hac5JI10,ztae
0

TCSI B cne1tTpe 
:. \. . . • ,• - • •' ,- . • . - .1 , .. , : . ' : 

aHaJIH3HpYJ)ntero Kruta.Jia. B Cil8KTpe COBllaJl:8HHH IIHK npH 3lieprHH IIO 
, : ' , ·., ' ... ' :,: .. ·•:' . •. t- ;'. , -'· ,,, _, ,;"·1 ,':- _{'.,.'·, '., 

K:rn He, oCSHapyxea. RHT8HCHBHO.CT:& 3T0ro JIMKa He c50JU,me. Tpex npoue~-. 

TOB OT HllT8HCHBHOCTHJ1HKa X-Jiyqe~ ~ r' -Jiyq~ff C 3HeprHeit ··57 K3~~ 
' ' ; ' ·;· '; 

IIOilblTaeM'csi npOaHa.JIH3lipOBaT:& pesy~I>TaTH OIIEiTOB KOJU1qe,cTB8HHO. · 
'. ·/ '{,", :\ , , .' • .\ •• '~-';., C 1 • • < , • ' ( f 

,llJIH co1tpameHHSI 3amrnelt B · .ItaJI:&Hellnmx pacqe T?JC BBe,n;eM oc5osiJaqemrn 
\ l 'l, \ 

I< a = 
1 +-,,,l nMH, 

. ' 
H 

. g = I( Wu W ,· 
·~ 

r'JI.e K.:.sqxpeKTHBHocn per11cTpamm peilTreHOBCKMX nytteit · McnoJii>syeMott 

ycTaHOliKH • ·110 ·-H~ OU8HitaM K=0,84 •. 3!M>eKTHBHOCTl> pe~HCT,paUHH · . 
. ' ' 

' ·. . ' ' ; ', "' . . ' ' ' 

'( -JIYtiell C 3Hepr11ell 57 K:rn -c xopomet1 TOqHOCTI,10 paBHa K=O, 84. . 

ol non~. - UOJIHHll K~3qxpHUH8HT ItOHBepCHH -. ' r ~izyqeii 57. K313; UCUOJII, ... 

·3YSI pesyJI:&TaTtl pac5om 12; MH_ npHHlW~eM i nonH. -=4. 'Alu ..,;AOJISI> . 
\ , • > • • • ' ·, ' •• 

K-38JCBaTOB Ha ypOB8H:&., C KOTOpOrO H.I(8T r - f!0p8XO,It C ,3HeprHell. 

532 K3B. w =0i93 ~ BliXO,lt:q>JIDOi>echea1nm" ~JISI'K-X..;JiytieH '3pdisl51• 
·•• !, . ' . • • ' ' ' :' •. I I' . ' ;_ \. '.- . " • "' ' ' t ' ' ~ - :_, '. ·,' • • 

1 l{onyc TIW, . qT,o RaCKaJt · t -iryqeM c alieprirnR 532 KaB, H 57 K3B 
. i a - . ' . ; t - t ' ,, : .• • ·1· • • • .-, • ' • .,' - , ~: : • '. ' , • .• • ": ·, 

Cyn{8CTByeT. Tor ,tta OTHOllI8HIJ0 HHTSHCPIBH OCTH IIHKa·· c~ . X.;;nyqeit, 
f ~ ~ t • ~ • ! ~ - • 

c. r ~JlyqauH 57 lfaB ·(IIO lfaB) K llHKY X-1lY,ti~t1 H 'r -Jiyqel! 

( iv 53 K3B)' BO BTOpOM o,nHTe (pmc. 3) YOXH_O BblqHCJIH;:& no <papMyJie: 

= 
·. 0,13 WK 

a+f,-2aC 0, 17 + 0, 52 W'K 



'I 

,1, 

l 
1 · 

~ 

I • 

/· 

I . ·, . ' ,, I, .' . 

,•- -,.,,,,.,v;r,-,,,;1~t,~,~Bi£~' 

I 

\ 

. ''1 • 

\: 

20 
I 

'· 
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:0:cno;u,syR_ 3KcnepliMeH:raJI~Hoe .' sHaqemrn BepxHero npe.n;ena 3Toro 

:OTHomemu1 , };t: : .... ~ -0,03, MOXHO no,nc~HT.~T»· B~p7mdi np~.ne~ _ 

sHa.trn~irn -. ~ ._ 0Ka3~aeTcSI, ttTo -~- ~---. 0
1
,0;5· ·· TaKRM oOpasou, e~~ 

HC:ECOMHn ItaCKa,D; (532-57~ cyniecTBY eT; ~SI Od'I,SIC,Hemur _ BTOporo: orm:i:a 
. , , . .. . . • . . I ... ' . 

Heo6xo.n;:m.m, ttTodu ypoaeru, 796 K3B,, cxew puc. I) saceirSIJICSI nottTK 
• j . . ' • . \ ' ) l' . ' / • ' < l '.._ '• . ' ' • / ' ~ < 

:aciJI10tmTem,Ho (Ha 95%) L ,""'.srurna.T'oM. IIp_e.nnoJioJK~, tITo .ItOJISI 

; K-saxB~TOD Ha yponeHD. 796' ~3B cxew pHc. Ia. paBH~ ,• lNi< =0·,045 H 

no,ItCtJHTaeu OTH_omeHRSI HHTeHCHBHOCTeit KOMllOH8HT c~apHoro mma B 

nepBO~ ··omue. '3TH\ OTHOmemu1 otteBH,D;HO paBIW . 
I 

•. I. J6.,~: J5!10': J5!12-~ ab/,; +·c- "2;,g5: 
.. 

. -: (i ·- a ..;; & ._ a. g ) = 
'' 

I , •. , ' , 

=0,I3 ~ : (O,I7.,:t 0,52 ~) ~: (0,83 !- 0,67 ~) = 0;006:0,I94: 
-,.,, 

:
1 0,80 mm 

1,,· ' 

'J64o :. tlseo : 3532 · =0,007 : 0,24·-: I.· 
.,, • ' j ' 1; . ·\ • > 

• I 'I f J \ ~ •~ , , 

· \ , 3Kcnep:m4emna.JibHbl8 . :rnaqeHHSI 3THX xe OTHOIII8HHR, _ KaK -yKaSaHO Bblme, 
• ' 1 ,- ', ' ' , , •· • I , •· , I 

paBHbl 
- :h,,0 : 3sa~: J5~2 . = 0,05:(I,:t0,2):I.: 

• ' j 

' • • '\. :· ' '. \ ,: • 7 \ /" " • • .' 

. :BH.n;HO, q'.fo, paCtJ8TH00 3Haq~H:£'10 ! ?T,HOmemrn, _ J 580,: J 532 HrucO)U{T-
·- - I ' , - . ,. ._, ., • ' , ' • ,._,. 

CJ! B SIDHOM npOTHBOp_eq11P1 C 3KCnepID4eHTa.1Il,HhIM SHaqenHeM 3TOro OTHOme 
• \' ' ,, : , ,· ' • ; '. I,. .. . . , •. 

HPISI. C~e.n;oBaTeJI:&HO KS.CKa,D; r '-nyqeit 53~ K3B I{ 57: K3B ne 'cyll.{e~T:BY-' 
• • _, ' I ,, • • ' • ' ' • • , 

. eT H_ ocyJlleCTBJISieTCSI o~HH HS Bapirn.HTOB cxew j:mc.-ICS KJIH/PHC. IIi., 
l I 

\ 

I •. 

"' 

... 

-1 

,· 
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HeTpy,lUIO y<>eAUTI,CSI, 'tJTO_ pesyJIJ,TaTJi ,n.ammx OilbITOB, xopo~o 
. / l·, , . , .- ,, ·t .· ,;,,:. . ..' .- ·,:, :",· .. · ,,. -

' corJiacyDTCSI c· pacqeTrom, ec1m 1tacita,n;a '(532 K313· ... 57, K3Ji)'HeT.' 
,·:I. '', ' , , ) /·, ~-·, ">t '•,' , ',_ •• • ..• ··.·,,.. ,, ,-~--.· • ',:·•·". ,.·•I', 1:_,--:-: :; .. 1'~~.\ 

. · .. )lei1Cl'BHT8JU,HO B )3TOM. CJIYq?,e. B cnexTpe COBilaAemdt pirn.3 cyuuapm:tt 
~ f \ - • I • •... - , , ' > ' • '., • ' ' ' • ' •• ' , , , ; • • • • • ' ~ '. ' ,i · •. ·,-. > 

• mm (57. ·KsB + 'X ·;,;., !IO R3B) ne AOJillt8H .Hat1JIJDAaTI>csl., B cnex±pe .·:- ' 
I • < ~\I _'' ) "-. \ • •, ! ' ' , : • < ,• • 0 • / / • ' ' ' 

; p1irc. 2 TIRK npH 3Heprim .' O~O_JIO 550 R3B ~OJDB:8H \ COCTOSITl:, HS AByx 

· xoi:moHeHf ·532 K3B H ·· 580: Ki~.- OT1toc:0:TeJILHii1~ HHTeHCHBH0CTH tiTHX 

KOMUOHellT :MOXHO paccqmTaTL. no q>OpMyJie': 
. ' ' 

. ;] 1' 

. - ' 
0,1s w/ ,-

1..: g .· 1. - o, ?BW" -
I 

• . . I . , ·'.' ~'. ., ', •· "\. 

RcnOJIL3YSI. s~cnepHM0ll~aJII,HOe ,3Haqe~Re;OTHOm'emrn: , ;r 580, : J :J . ;32 _:=: ,, 
1

= (I+0,2): i, MO~HO, ItOACqHTaTL AOJIIO K-saxB~TOB na' ypo:een:& ~ ·~ ~PTO~- . 
• ' , - , 1 • ' ~ ', ,- , , \ \ ....._ l ":- , 1 

poro HAeT neP;exoA c a~_epr11ell 532 :K3B. · 3:ra ,no11sVipaBna ---~ =0~64 .:t , 
' ' ' . 'f , '! - / ·, 

.:t 0,06. TaKRM o6pa30M pesyJII,TclTJl JHa.nm:x OilllTOB ,nOita3llB8.DT, 'ITO.· 

:~03HMK~DlllHtt aj)H 'pacna.n;e 'T'm I 6?. ·'·-·( "".'nepexoA C '3Hepr1en 532 ~ R3B' --
, .· '/' - . •' •,• •· ·, . . . . · !67 
I1)J.8T JIRao 11a'·ypo'BeHL

1

208 K3B, JIR6o B·OCHOBHOe.cocTOJIHHe. Er • 
' ! ' • ' . .\__ ... ', \ 

. II011yqeirn,oe·. 3naqenHe· ~ nos~o11aeT oripeAeJutT:& pasnpcT:& ~ace 

'\ . Me~,u.y OCHOBIUW COC,TO~H~e;, :rm I67 H YPOBH0M' £ r- ~67 ,,, c: KOTOporo .· . 
I / · _ \ , I ', 'j - ·, ,·. ./ •:., - .. -~ ·.: ~~ • .,:~• ';' • \' 

,HA8T nepexo;n; 532 RaB.1 Ecm~ % =0, 64 .:!: 0,06, TO W.: =0,36.:_0,6 

. : ~ .·· 'lAI"¼,-/( =0, 56 .:!: '. ?, ~7. -IIpn snaiieHiIM, oxli~m~uirn qR~Jia L, .;.3axBa:... 

TO~ K_' tU!,c~y 1K-srurnaTOB 
1 

~~; =0,56 .:!: _0,I7 3Hepr1rn pac~a,n;a P~BHa _ 

. ·,'IOO ,:!: , I~ . 1 K3B, e,C~li n_epe~·OA paspemenmii · RJIH n,e_pBoro. sanpeilt~~HSI .· 
H !64 ~it. R3B,, ecJIH µepeXOA nepB~ro 3anpeIIt~Hl'!SI y1rnKaJIJ,m.tri • . 

0~'beAm1ennatt HncTHTyT RAe pm~x . 
HCC~0AOB8Hldi · 

HHCTHTYT <pH3Hl\R AKa.n;e:MlUi HayK IlaTBRliCKOll CCP~ 
,, , - ' 1 , 

- ,f. ' 

' ' 
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a3 a+ as ao a a £,JM,IJ 

r -cneKTp 'f m ! 6? B O6JlaCTH 300-900 l{:rn CHSl'l'Hll 

c IlOMO~bl) 4Il-CUHHTHJIJISigJ40HHOro cneKTpOMeTpa. B cneKTpe 

H306pazeHHOM CilJIOIDHOll JIHHH0ff (HCTOqHHK 683 ~HJibTpa) 

Ha.6JID'Aa8TCH CyMMHJ)OBaHH8 r -Jiyqett C :mepr14eit 532 K:rn i 

H '( -H X-Jlyqell. l{JIH cpaBH0HHH H3O6paxeH cneKTP _CHH'l'Htt 

C HCTOqHHKOM,OKpyxeHHHM qJHJ!bTPOM(mTpHXOBM JIHHHS). 

12 •10
1 ,z •(0 1 

Cneittp COBn~eHHI ¥ -JiyqeJt C 3Hepruen 532 H.3B 

(Heno~BHEIHI Ka.HBJI) c HllnyJlbCaJm B 4n -CIU!HTHJIJ!H~HOHHOM 

Cil8RTpOM0Tpe (a.HBJIH3Iq)YD~Hn KaHBJI).lIJrpHXOBOI JIHHH81 

U3OdpazeH cneKTP HMnyJll,COB B a.H8JIH3HPYD~8M KaHMe. 
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JI H T e p a T y p a 

I. K. H. rpoKoB, Ii. c. )bEeJienoB, A. r. JJ.)mTpHeB, M. K. lbtmTHH, K. :e:. H1toB
JieB. MaTepHaJm ID COB8llt8:HHS no HeltrpoHo,n:e<pm . .{HTHh!M H3OTOila:M, 

T~ID, CTp. I24, .Ily6ua, I960 r. 

2. E. C • .lJ;zeJienoB, M. M. PoraqeB. MaTepHaJIH III coBemrunrn no HeHTpouo
,n:eq,H~HTHHM J/l30T0Il8J(j T.m, CTp.I85, .l{ydua,·I960 r. 

3. C.Xo0na~KHR, A.HCJ/IHCKldf, B.Kym, H.KOBH~K1dt, r.Jia.HIUla.H, 
M. DTJla.H).tOB. MaTepHaJIIi m co:ee11tamrn no He:ATp0H0,n:eqnu~HTH.blM 
H30TOn8ll, T.ill, cTp.I3I, l{yCSua, !960. 

4 •. H.Narasimhaian, M.L.Pool. Nuol.Phys. 21, J40, 1960 •. 

5~. A.X,Bancxpa, r.K.HHmc, P.Ba.H JlHll(yx. TaCSJIH~ no H,n:epuoH 
cne:rtTp0CKOmm, I960, CTp.I7I. 

6. JI. JI. IleJI81tHC, 3. 3. IleJiemc. H3B. AH JlaTB. CCP, i IO, CTp. I09, 
!958. 
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··E.11~ I1pHr~pl>~B, B. H/KapitOB, B. O. 9.epretrn 
-'..s.~ 

i , , .. _ I , ,. - ., ' 

: : · :_Ha.HciOJie·e BbICOitltl.e H3 M3Be9THblX It Ha0TOHII{8My BpeMeHM/BOSciy;,c,IleH~' . 

. Hitt.,ypOBH~i/ Er.· .'I66 'mrnIDT~3H~prHIO .: 2I~4,6 H 2!61;7· l{:rn /I/ ,~pHq~M,:- ·. 
•:- I • -. • ,• .. -,,.,' '• : :_ ' • ,~ ' ,; ' ~ ! ', \ • ': • 

/0,IlHrutO, :cy,ia no.rpa.H1t1le:·jJ+-cne1tTpa H f,+ -_·'r -COBfiM8HHml', ·.: 

;3Hepr~SI p~cnaia 1 m. 166 ·~OCTaTO\IHO ·. B8JUIIta'; 'ttTOcibl; uorJIH. Bosdy~,IlaTl>~ '.. 

ga ypoB~H E.r I 6~ ~O,tlTH ,Il;O ,"3:_MaB~. M~ npe,nnpriHSiJIJii nom~KH .ci~Jiee ~ . 
• ' . • • ,. • ., ·, I 

zecT~~X .:f -nepexo,D;o~;. t18M,OciHapyxeHH1Ie,,1to·~ Cl'IX itop nepexo)tlil '.c · :.: _'' 

· a~epr11e~ 2054 1i 2080 · KsB c·_"YE:aaaHHHX.-Bbl;e·, ypoliHei!. ilsMepemrn,. · · 
, . . " 

. '( -cneitTpa ·. npoms ~O,D;HJIHC:& .. H~ · c·J.U{HTliJIJISII.UIOHHO~ . J~ ..;crieittpoMetpe -: -~- ;.._ · 

/c RC.Il()JII>30BaHH0il ueTO,Il;KKH•. C~B.ll8J(8HHi1. Oco6oe•! BHmifaume 6wio. o<lpa;.. . 

. , me·u~ ·~a .ttHriTOTy. npenap~Ta:· IlpH· xpo11atdrpaqJHt18CitOM .pa3~8JI8HIHI_,~' 

.. '· pe,IlKKX. 38Melri, :BO.~Moimo ::farpiI3H8HHe .tpprutu~I HTT~p6H~" m T~1IH~ . 

JIIDT8UH8~. lfaOTOII .· Lu r7o' {T='2 '~a)imeeT ',ltOBOJiblIO "~HT8~CHl3Hid1 

. ·xecTitHR cneit±p, KOTOpblif riri", nepM9,D;Y noiiypacnMa 'TPY~H() ~TJIM~HTl>,: · ..• · 

. OT cn'eixpi '.':'ygI66 (T=58 qac);·-e;o npmecb 'ocoC.SeHHO·OnacHa, ,7~/., ', 

Kax. o6~qHd '.)(JUI: ~.c.cJie~o~ ali~H paCiIAAa T m .:166 .np~ena10:r.ca I npenapaTht, .

·y g I66:·. Mu· li3~epsum • f ·~cne~;p nperiap_aT~ T~:, r5~~:_BH?teJie~a~ro ·, :·~. 

· ., ·Ha yg!66 / 1KoioPHi -6HJI ·npe-.n;~~pm'.ieJU,H·o .. otJHI11eH· ci:r tu .• IIocJie: pac~\-> · 
- ' '· ·.• ,· . ,• \ - -. - \ ,.,,, :'.-_ / ' . ,. - '~ '·, '.'. ij" .•• ·-: -· ·:· :•, . ,· - ' 

. n~a ceunq~COBOro· T n/ 1~6 
B. Jlt~:~TKOli: tt8.C'XH cneKTpa. He dIVIO . o6Ha.py-,,, ~ 

·Jlt8HO . r'.'.'"JIHHHil,'. KOTcipae' pacna,ItaJraCl> 6H C ~60J.II,~M nepmO,ltOMci ~ .... 
-Ha pHC. I nokaaaaa -q~cj:& ''. r·~cnei:rp~'Trn !66• ~3a -ImT8~CmBB~iL-

_-: ,,. .. , / <. ~:_ .... _, .- _, '.,' - ' .· "'· .' . .• - ' 

. Jl~Hell · OT. nepeXO,IlOB ( 2054 +· 2080} l{SB .• BH,Illi~· 3HattH±~e lll,HO .. ·cioJiee 
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- . . _CJiaCiaH ( ·~JIHHRJI c tineprH~it '2330 :.!: 50.E:rn. 'ie HHT0HCMBHOCT:b 

, . cocTaBJISie; 3;f o;, JIHHHM (2054 + 2080 KGB) u cna.n;riei c ~epio-,ItoM 
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,:' noJiypacna,Ita Trri I~6.'./ ~e HCKJII9tteno,. qTo OHa Trutlte SIBJISI~TCSI QJiox...: 
' \ ' - '. ' ' ' . 

: Hon .11m1Iieif., 

JlHHHSI 2330 K3B .He MO,lCST CiLITb BU~BaHa CJIOX0HH0M - ·r -.llytten' -

odpa.sym:itruccH -OAH~BpeMeHHO_-npR pacn~e T. m - I 6t Bo-nepBbIX, - 3-TY 
. • • ' . . • ... . ,. • :' ,✓.- . / . . : .' ·~ . _. ' ,. -~ : . . - ~- ' - , . ;; ."' . _,_,~-.- ., ~ - \ • 

. , JIHHHIO: B CyMMe c· CHJibHWlll (: "."."'Iytta.Mli 2060-'K'JB ).tOJIJlGIH ,ItaBaTI>( . ,. · 

' r :Jii~ ~-.·_3Hepi1rnii( 2,70-m,n ~- -:s : r~c~eKTpe Tm I~6IieT HHT-0HCHB-

I 'noii JUiHHU'C TaKOH, 3Hepr:neii/Bo~BTOpbIX~>3Ta_ilHHHSI C TaKOii xe·o:mo:.. 
. -~ . '-. - ~ 

cHTem,non HHTenciinHocT1>10· HaO,ino,n:aJiacI> Eapa.HOBCKHM_ H· liMKHTHHhtM c 
. ' ' ~,,,r- 0 • : • , 

. IlOlilOll{bJO CUHHTHJIJIHIWOHHOf.fL ~ ( -ci:ieKTpOM~Tpai B _HHhlX !_10OM0TpHqecKHX 

' YCJIOBHSIX. :B;;.TpeTbHX ~-- CI18KT~ ·coBn~eHH~ ,c JIH~R~ll. 2330 KaB H6KJIK>-
~ - . .'' ' --- - - . - .. · 

qaeT -. nosMOXHOCTb To;ro; 'llTO 3T?, :tH.HHH , HBiIR ei'cSI cyYMapiioi'i. _· 

-· Hru.rn d1it'JIH .np<rne,!l8Hli '~3Mat~~:~~~•r:-:-/.: -co:Bna.Item1n.: .. B 
I 

cneKTpe ... 

COBna,n:em1n C JKSCTKHMH JIHHH.HMPI 2054 it' 2oso·,1t6B npOSIBHJIHCb ,nOMID{O 
,: --._- ,-,. '. ~--~·;~_.-·:·,,·.··_.- _·-. ··_~·- __ ,~· "•.· :_ 

p'eHTreHOBC KM:X JIYtI"elt Tarae JIHHRlL80" ·K:rn :_11 ISO l{3B, (pirn. 2a). ,IIo_ ·_ 
. - ,, _,) ~ • ,r - -

-_- l 

·. cxeu~ pacna.n;a, np1rne,n:enHoiit •.B pa6oTe /I/,:· ~ ~n_epexo,n:H c 3Hepr14mm 

2051FH .2080 l\3B HJJYT Ha/ypo.ne~i 8Q KsB (2+}· E_r I66 n H~Rq~e 

. ,cb~n~eHRil ( '( ~ 2054 + 0

2080) ( r ,80): 'Od'I>~CH:SieT.CSI -cxe1.roll · pac~ 
._. - ; .- - • "\. / t •• • 

na.n;a. HadJI!D.n;aewe. COBna.n;emrn c. JIHHH8H ISO .K3B '_±pedYIJT' .n;onOJIHRT8JII,~ .. , . 
• :.. " ,. ~ - ' : • - • • #. • • 

HbIX OO'fJSICHemdt~ .Hx· Tpy,n:HO OChHCHHTb pacceSIHYI8M f ;Jiyqeiii irn O)J;HO~ 

ro KpHCTaJIJia,B ipy"ron,.T~;_Ka~ JI°HHlUC(20;>4+ 2·0~6) 1{3B :SIBJIH0TCSI ' 
' . . ' . • J . ' - . . ' '·' ,' ._ - . ,·. .. •. " • . ,· -: . . ' 

. . , caMo'n · xec:rKoll JIJAHHetL c OOJibIIIol1 nHTencHBnocTiro.' Hrui~ettHasi JIHHHH . 

. h~ , = 2_33? :i{3B conna.n;aeT c_ peH~re'HOBCK~Ms'K-irnJIYtI8HH8M H .r -.r1y

'llaMH h'v ~ 80 .H · ISO J{ori ( p!IC. 2Ci) •' 0TCD~a ~OJKHO cieJia.T~: 3aKJIIDtI0Hlil8, 

I. qro ~PH ·p'acna,Ite :T-~. 16:6 sace-JimoTCSI · ypoB~H .Er. :I66 C 3HeprH~l1-
' ,._ . ' ' ·. - .. . . ' .. /' . , ' , .. ..... ... .. ' 

. ,,:, 2,6 M?B~ :yqJ1:rhl~aSI,- ttTo cyMMapHaR HHTeRcHn~ocr1, · nepexo,ItoB -C 

,/ 

I 

,. . ~ 
/' I -

" 
..... ( : 

..... ,~' : ,: .. ·· . 

' . c,.__,_,.,,,_~:-- ,,_.,,_.. . '-·--· .,,. ...... _________ __._,,_....., ____ ~- -
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27 

3HeprzeH (2054 +· 2080 K3B) COCTaBJIH8T 25% ql{CJia pacna,JJ;a /I/, 

nonyqaeM, qTO Ha ypOBem, 2,6 M3B H,It8T rv I% pacna,ItOB. 11pm 3Heprmt 

pacna,JJ;a 400 K3B ~ /7: ,n;JIH 3JI8KTpOHHOro :rn.xBaf a"p~B0H 6, 5. 

' l ··;,,_,,. 
ABTOpH <5J1aro,11;ap1m E. c • .nx:eJienoBy sa oCScyx,n~m1e paCSotH, 

, K.fl.rpoMOBY aa·co,11;eAcTBK8 B nony~eHHH npenapaT~ H r.C.HOBHKOBY 
--Jg 

; ~ . i 

Hay'IHO-HCCJI8,lt0BaTeJIE>ClG!tt ;<.f?~3l{qeCKHtt HHC;HTY,T, 
' ·-~ "' ... ' ; • ·~ ; ' ' ?,,J : :~,t \~ 

, .· Jiem,1arpaic~orp" I19cy,napcT·BeHHoro YmrnepcHTeTa 
{ f t, } . ; 

I ,, 

• 
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0 - CneK?p COBIT.3Jtemd! C yqacTKOM r -CilOltTpa C 3HeprH

eU 60J1Dme 2330 K3B. 
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URTll'pOBS.HHS.H JIHTepa.Typ~ 

I. E.II.rp:arop1,eB, K.H.rpouoB, B~c.·,uxexenoB 

';";..-. 

Ilporpro.m:a H T83HCB )tOMa~OB 'X J e:iB:ero.mioro C0B8I!t8.ffiUI 

no-S{'Aepuott cne1tTpoc1tomtlit B P:are, cTp. 58 (I96I). 

E.11.rpHrop1,en, K.H.rpouoB, E.C.,lbteJienoB, JLT.leneB, 

B.3BOJII,Cita, H.3BOJII,CKHi 

H3B. AH CCCP (cep.(p:K3.) I96I (B neqaTH). 
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K. H. rpoMOB ,. B. c. ,llEenenoB,, iL T. iKeneB 

B.3BOJihCKa, A.A.CRa6CKHtt 

IIPE.I(BAPHTEJThH0E C00BIUEHHE 0 K0HBE"PCH0IIlI0M 0TIEKTPE 

T rn _I63 B 0:6JIACTH aHEPrHH 570-I860 KaB _ 

IlpH noMoll{H J3 -cne1tTpoueTpa c Tpex1tpaTHOi! cpo1tyc1i1poB1to'ii /I/ 

HCCJI8.l];OBMCH KOHBepCHOHHHH cneRTP Tm 163 B o6naCTH 3HeprHH 

570-!860 K3B. IIpenapaT Tm BH,IJ;eJUfJICH xpoMatorpa.cpHtteCitIDI M8TO.l];OM 

H3 TaHTaJIOBOtt MHmeHH,06.nytteHHOtt npOTOHauH 660 M3B Ha CHHXpOUHMO

TpOHe B ,I{y6He. HsMepeHIUI HattaJIHCl> ttepe3 4 qaca IlOCJie KOHUa 06.ny

qeHHH R 20 lll1HYT nocJie BH.1];0Jl0HHSI TYJIH8BOI cppaKJUIH. PesyJibTaTH 

H3Mepelll{SI IlOKa3aHR Ha pmc.I, r.n;e npHB8.1];8HH nepBM H Tpetba cepHH. 

KaK BH,nHO H3 pmc.I,pacna.J]; H30TOilOB Tm C nepHO.l];OM IlOJIY

pacna..n;a < 7 ttaCOB conpOBOJlt.l];a·eTCSI oqeHb CJIOJEHHM cneKTpO~ KOH

BepCHOHHliX 3JI8KTpOHOB. B o6JiaCTH 3HeprHH 570-!460 K3B HadJm.l];Bl>T

ca cpa.BHHT8Jll>HO HHT0HCHBHH8 JIHHHH KOHB8pCHOHHHX 3JI0XTpOHOB. Bod

JiacTH I460-I860 Ifan TaIO!te HadJiio;itaetca PAA JUIHHit, Ho HX HHT8HCHB

HOCTb B 5-IO paa M8Hbme. PaspemaDmaSI cnoco6HOCTI, npH6opa 2,3~ He 

llO3BOJISI0T npOB8CTH .1];8T8JlhHHI aH8JIH3 3TOro CJIOJltHOro cnexTpa. 

Ouea1ta nepHo.n;a noJiypacna,11;a no pa.n;y Toqe~ cnextpa pmc.I (TI;2"' 

·~ 2 qaca) ll03BOJISI8T CttHTaTb, qTo npHB0.1];0HBHI cneKTP B03HHxaer 

npu pacna,11;e Tm I63 (TI/2=I22 ~ I5 wm) /2/. 
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B Tae5JIHI.\e I nepet1HCJieH1-1'SHeprRH KOHBepc110HHhlX:JIHHHfi, 

xorop1xe MH CtJHTaeM B03M0JitHhIM np11n11:ca±1, Tm 163• Tau.Jlte np1rno,n;HTCSI 

HX npe~nOJIOJ!tHT8JibHaSI H,n;8HTHqltK8.I.\HSI. 

HacTOSill{He pe3yJibTaTbl SIBJISIDTCSI npe~BapHT8JibHhlMH H 6y)JYT· 

yTOtJH8HLt B ll3MepeiiHSix' Ha. ./3 -cneKTpOMeTpe . c 6o'Jieei'BiiCOKO~ 

p<!,3pemanmett cnococ5nocTim. , - , 

ABTOpbl Bhlp8ltaDT 6Jiaro,n;apHOCTb A~ B. Ky,I!;psrn~eBoll 3a Il0M0Jllb 

B u:ni~pemrnx1 B~_A.Xamc1my sa XH:t.mtJecKoe BhI,n;enemre npenapaTa. 
'. ,.. ,_ ', < ). 

9<he,ItHHeHHH£i HHCTHTYT H,n;epnhlx itc'cne,ItoBaHHii 
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Ta.6JIHita JI 

3HeprH.H IC0HB8pCH0HHill 3JI8Kl'p0H0B Tm I63 ' Ha.t1A8HHliX 

B OdJiaCl'H 3HeprHH 570-I860 KaB. 

EeKsB 

602 
647 
694 
7I9 
74I 
764 
784 
830 
88I 
926 
997 

I022 
I08I 
III6 
II39 
I206 

,_!230 
,-.,"' -. 

I335 
-~ ; .,\ .-, 

_ I373. ; - . ~. ' ~.,. 

. ··140$, 
-- ' ' ,., ~ 

!~. ·:--.. :,:'~-~~:, 

'f524 
~"" 

!607 
I75I 

j 

Ilpe~nOJIOXRl'8JlbHaH 
\ ,J' 

'H)t8HTHqJHKaJ.UIH 

K 659 
L 657 
K 752 .. 
K 777:_: 
K 799 '· 

. 'K 888 
. L 890 
K 984 
K I054 

"'It '':ioao' 
K II38 

:'_K-,II73 
·K II96 -
K !263 
K !287 :: ~',';•:::.:.~~; ·,;:u:?<::r>~:":-~(1~ 

, , ~ "-I~_Q,2 __ . _ . 
~ -~'if'J:430':i ·, ( 

· j ''i('r4·66 ; ·' .:.; J 

;;:_,_,: ,,, /K isa:r' · · , 
K I664 
K I808 
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3Kcnepm1eHT8Jll>JiJi}cn_eKTp ItOHB~pCHOHHbIX 31i:~KTpOHOB rrm I 63 .. 
, B OdJiacTH 3Hepr1tt1(~5'70-I860 lisB (roqKH Hf:npHBe.n;emt no: 
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nepKO,Ity pacna;ita):~, :BepXHSUI !tpHBaH CHHMaJiac:i,•·:or 20-ll .n;o; 
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UmrupoBaHHaSI JIHTepaTYpa 

I. B. c. ,1!xenenoB, lit. T. JKeJie.B, A. B. Ry,n;pRBneBa, o. B. JiapH0H0B, 

. M.R.IIHKHTHH, P.CTemP-1. Ilpenp~HT OHffif P-587,JJy6Ha !960 • 

. 2. B. llaJIXC!P8H, JI. M.raos.u;~.Ba, M. H. RysHenoBa, .11. D •. JleBe_H6epr, 
. -

D. B. Hopcee:e, B. H. Ilo:rtpoBcKJdi, H. A. IDTJiaH.u;oB. 
" . . . '. ', ~ - ·. 

MaTepKaJIH Tp8T1>ero COBentaHHSI no HettTpOHO,l1;8q>HUHTHml ll30TOilaJ4, 
- . :_ . , "; . . ; ~" 

T.I. IlpenpHHT 6I3, ,ny6Ha !960. 
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K • .H.rpoMoB, E.C.lzeJienoB, B.3BOJI:&CB:a 

rromcm Tm I 62 · ~ B TYmfEBo~ ~PM 

0 CYJJt8C'tBOBaHHH H30rona Tm I 62 C nepHO,U:OM noJiypacna,u;a 

77 JDIHY,: CO<>dntBD BH.JlhCOH H'IIyJI B pa.c5oTe;{IJ. OdJiyq~ npoTOHalm 

c aseprHel 6 Ma~ immeH:& .H3 O~CH ': apdHll, odoranteHHOI ,u;o !4% E,. I 6~ 

on rioJiy~HJIH axT11~noc-ri, ·, xor-opBJ1 co,u;ep:s:Ma ·11-muiyriiyD 1to:amoueury. 

Ha.OCHOB8 npe,u;nOJIOX8HH8, 11TO aKTHBHOC't~ C nepioioM IlOJiypacna,u;a 

77 IIHHyT B03HHIUia B3 . Er 162 no peaxmi11 ( f1,, n. ) , aBTOpH npHnH

CHBaD? ee Tm 162 •· lfayqBJI r -cne1trp B oCSnaciH aHeprHH 0-3000 

K3B npH noMO~H IOO-Xa.HaJII>HOro cnHHTHJIJI8IWIOHHOro cnexrpoMerpa, 

OHH H8JIJIH y -JIJ1ffl C 3Hepr11eH !02 .:!: 2 K3B H 236 .:!: 4 K3B. ,UpyrKX 

y -:-JIYqeR ue saMe'laJIH. Ilocxom,xy Er 162 , B03HIUt8DntHlt npu pac

nMe Tm 162 ' SIDJl88TCSI qeruo-qeTHl:lll a,u;pou H nepBlllt pOTa.I.\HOHHHli 

ypOB8HI, CJI8JJY8T OD)taTI> npH 3HeprHH rv IOO KaB, BHJIJ'>COH H IlyJI 

npe,u;nOJIODRH, qro r -JIY'lffl !02 K3B pasp.llXal)T nepBHI pOTaIUIOHHHlt 

YPOB8HI> co CllHHOK 2+ H npHnHCMH HM l4YJ[J,THilOJII>HOC'tI, E 2. CoBna,u;e-
, 

HHS ( r !02, Y 236) CT8JIH IlOBO,Il;Oll ,Il;JI8 BB8,U:8HlUI B CX8MY pacna,u;a 

Tm 162 ypOBHSI 388 KsB, xoropouy dHJIH npHIIHCaHli xapaxrepHCTHitH 

4+, llOCitOJILitY OTHOB8BH8 3H8prKI yp0BH81 338 K3B H 102 KaB RM88T 

auaqeuxe, xapa1t-repuoe JUIS nepBHX ,u;Byx por8.IUIOHHblX ypoBuen qeruo

qeo:rsoro a,u;pa. 

B pa60T8 XapK~a H ,u;p. [ 2), nOCBffllt8HHOH HCCJI8,ItOBaHHI> HeltTpo

HO,u;e4'iIU1THHX H30TOUOB Tm ' Yita.3lilBaJIOCI>' qro Tm I 62 H Tm I 64 

I 
l 
! 
It ,, 

I 

' i 
! 

i 
Jj 



1nm ae oditapyxenu. ABT<>pa 'Aaint ·cJie,Ity1>ntee· od~HcHeaiie: 'iIKdo nepHO.It 

IlOJiypacna,Ita: 'aTHX H30T0fi()B ~'30".inmyx,:,mdo· npH pa.cmvte,yitasammx 

H3OTOilOB He B03c5~atOTCSI r· -nepexo,IOit Ta.Km( 3HeprHtt{ 'IIT~dH, HX 

MOZUO c51rno 38.Me;VITI,'• rio';,KOHBepcHJII. JlettcTBRT8JII,,HO ,' Ita.K' 6!lJIO 'YCTa-· 

HOBJieuo 1103,IUiee B;pad~Ad,ItypasaxoBa•i ,Itp.· [ 3] H BRJII,COHa H Ilyna ... 

[ I] , Tm I 64 · m,eeT• otteH:& itop~TKHH nepHO.It (2 mm.')~" B ~pe~BapH-· 

. T8JII,HRX ofufaa.x 'no J/ICCJl8,ltOBaHHD TYJIH8BOH qipruttnm·, BHilOJIH8HHHX· . 

B ,Ily6He; He·. Ha.CSJID,ItMUCI>. KORBepc1rni1111i1e' ,•H,' '.; r ;'~JIJIHHH =nepexo,noB,: . 

npmmcaHHHX BRJILCOHOM PI Ily,11oi:T111 162~· :B ar11i'oIIL1taSc.,~¢JI1>~8.JIHCI> 

¥ -nepexo)tbl .'H30TOI10B; T nr C:'lla.CCOBHD qmcjii8JlK··I6I',~ 
0

!63 ;; I65~I68. 

Ha neps~it B3rJIH)t npe,ItCTaBJISl8TCSl'~8Il0HJITHHM,c,·qT() T.m I 6~. c·nepzo

,ll;OM nonypa.cna,n;a·, 77 im~y:r '·ae Hac5JIID,It8JICH;•: xo':fa 'dwm 38U8t18HH Tm.I6I 

(T I/2.,;37' £ 5 imuf H T m''I6S· (T I/ 2 .;, .!22 'ium)~ KpH:SaSI 38.BHCHMO

CTH BllXO,JtOB; H30TOIIOB B :peairtHji I'JiydOK(fro OTii(eriJieHHSI. OT Mac~OBor'o 

'IIHCJia' A RM98T' TIJIW3H~B, xapaxTep.· :Mbl .: q,iie.11aiia. onelixy · OTR0~8HHSI .. KYJI.Y

JISITJ/IBHRX BHX6.D:OB Tm'I6I~ 1:T'm' .:I62 ,' T rr{·163/ , c'.lie',Itya padoTe [ 4) ·• 

OH·o · pa.imo cooineTCTBEmHo 0~49 : '0, 75 ·: 'I •. EctecTBeHHo, · iito.,oc5napy

JJt8HHe 'B TYJIH8 BO~ ;~pax1uui ' X- ~nepexo.n;oB c 3Heprueit !02 PI-· 236 1-K3~, 

yK838HHHX''BliiiI>coiim[it IlyJioAt,'-'saTpyjiieHo. 3TH' aiteprHH, Ottem,. 6JIH3Im 

K 3Heprrun, · J94,4, ··239;fr 1r:24r;4~'Kan 'o'lleH1r·H11TeHbHBHliX y -nepexo-
.ItOB Tm: I63/; ;,_ -~ • . : ;: :" . 

. . Afu·· npe)tilJ)KHSI,JIK ninfoitR KOHB8l)CHOHHHX 'JIKHJ/In~ B03HHKaBlll{HX npH 

pac na.it8· 'fmd6~ ·c·: llOMOIItblO j :; -c neitTp~M~'TP,a ~Kna : ;: h V2'' :, CO:; cpa.BHHT 8Jll, 

HO xopomett paspem8.1011teA :cnococ5uoc TI>D ( O, ~). MarHHTHoe c noJie' B ·. npK-
, , < • ' ~:.. 

6ope us:u:,epHJIOCl,,,MeTO,ItOM npOTOHHOro p03OHaHQa. TyJIH0BaSI qipa.KUiUI 

IlOJIY'llaJI8.CJ, xpoMaTorprupH'll8CKHM BH,11;8JI.emrn:u: H3 Cll8CH p8,IJ;ItJ/IX 30118JIJ,, 
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BO3HU~8.lO!i{HX::llPR: O6Jiytt~H!ili ¥:l:11J.10HVJ:: -Ta. ~:IlpOTOH8MH 669)fa~ • . 
• . • - •• • ,. - . : •. ,j .,. • , ,. ~ {,. ·~~ "'· • 

• 1"7iMJi: Ha~UlHaJIH;:H3M~.P~H_U_~:,~mycT_~ ,4 (~~ca 110~~-e ,KOIIU~ ,P~Jiyq_emrn._: 
~ \, • •• •> ·- ~,,. ~ .,., -~.--, -J; ., ', ., ·-·,-1 .,,. .. ~· 

,IlJISI 1 H3MepeH_ltfl;.,C>LIJIR :B.hl~paHhl, _YtlliCTKH. c11e1tTpa, .r,1);0:)J;OtiiIHLI_: ... 
•· ,--, , , •. • \ -·~ • •' >, -~·•,~-·~ ,., l-t• ,.,•, ~ .. f. t. , s. ' • 

6htTb1:p~noJioxenhl; ~: -KO~B~p~H~IIHue :J!~H~:._rtepex,p~-~~-lO~ -~~B, R; ~-' 
~ ., ~ 

KOHBepCHOHHa.R, JIHH~.fi :nepexo.n;a 236"K3B •. c :.Yt10TO}! yKa3aHHblX ,BHJII,CO-
' - ' •· ..• ~ .. "•.' ~ :•·~·. .,·--.. :.'. ,· ·~ . ~ :. , -.: ;_,_.·-..: ~- =~ t ~· { .:., •. 

HOM,-~"IIYJIOM nor,peIImoc_Teiii, H3Mepe~~Si ,:-rneprHL:t.,n~pexo,n;oBlH31rnpemrn , 
• ~ • •, • , ~ - -~..:.-.,_,. ' • ;;,. •. , • •.._. • : _ • ..,_ C 

' .,. 

npOH3BO,Il;l{JU{CI,!··B )IHTepB8:,!Jax ,_sHSP;I'IUi 3JI0It'.rpOHOB ~88-:-97 H I75-I~ Ita,B,, 
• . ~. , , • . , . _. •·· ~' V' ; •· ...... : ·,, ' ~. • } ~ . :.:.. :. • • ,: -- • -

Ha pH_cynKax -1,;:H l2:Jipe.n;cTaBJieHH: pe3y~JJ:raxH, 1rn~epemrn. __ Krut B~,n;Ho. 
,. • :,~ ·,: •- .:. ,,c,,, .. _,,,,.- ,,t ,_ '.-.~~: ~ ~ - .. ·••;.; 

H3 ,pHCY~KOB·, ,B ,3THX,,RHT8pBaJiax' ·cneKTpcL ,,0C5Hapj'Jt8HH '.T0JibKO. JIHHHH 

T rri I~~:;~ Tm :165~;··~3:·-n~;y~e~HHX ~~~~~- M,O~HO:.~;,D;~-~aT~ .. B~BO;~' :~TO·• 
" . ,.._.. ·~~,..~i 0

- - "':," ,.__,_ -' ·- :-" ,- ,t, -,.;-,i,,-.. -.--· ,., - -;_-...,·,--.,--<-,:,:~ - ', 
; ,-. : . . \ , 

ecJUi rilt3pexo,ll;bi Y:I02, u (,236 KSB, YKa3aHHH0 BHJibCOHOM, H,,IIYJI()M -~- . 
.: ~-, - . -. -~. :_, _:. -~--~ ·. .• _,/ ,,. ... -'• - -,_,.,.,~;-.::,_,, __ ':.;~;-._:: .. :, ,, ... ,:.,·,.,.,._·,-,.,··-- ·~~·_,_</·_:,·1:_i 

cyntecTBYDT:,·,_To_ .11x ,_~H~pr_H~, 13,~~-1,~a:T.~tt.J!o,po}!~f1:.n8:e;\c_:~.H~~p1e~ ._~ep~7 163 . ~· 0

" • • • • • • • • 

xo.u;o:a B:t}I,lij)8 ;:;e~r:- . ,.,:Af!~H3Hp~_BaTb ,Il;aHHliie,, B yqacT~e-,CJ:!SKTpa .· , 

I75~I.BfkK~B-/rpy,1t~o .. ·:BBR,n;y, CJIO~H~C-TH .cnep;Tpa;, a.,"r~~~ .~BM.ny ~~aJI~CTH 
--,•-• .,. < "'·~--' -,,.,· :.'I .. ; ... ~ _:,- .. -- ~ .''--! - ·.-_t', -- ~ •. :~_-r _:~. r_.;:._' !.-.:.~-\ _.;.~ --

KOScpcpm.imeH'.l:a .1~0HBepcirn: ,D;JISI;:nepexo,n;a c .. sneprReH OKOJIO .. 236, KsB. 
~ ' ·-. _ _,. . ,,, ~ _,.-~, .,._ ·., ~---~-~ .. _<,··~ \_· -':._'' •·,. _ _... -,;,_·;:" ·_:-, ~:; ,t, 

EoJIJJ!!Ie : ma.HQ OB c:o6nappmr:& .'.JIHHHlO L ,i _ nepexo,na.; c , sHeprReit, OKOJIO _ . _ 
,,. . . ,_ • ·- --.;_· -1; . . ' -·- '(_- ;,.".~ >-~ __ ,,:.,., .. ~,..::.: .. \ __ ; ..-.. r~~'._,: J~:-

,.IQ2~K3Bi1:Y:q~T()K,,,CIJ:~~Tpa, ··r,1te -MHc,R~Kl:l.Jl~c L,,n,~· , L,,, ,.,JIHHHH_ .. n_ep~xo,-:, 
• - ' ; < .: ... , - , ... : ,- ... ,~ ,,.,_ •• ~.. -~ • -~, ~'- .. ' 

.u;a.cro2:·K:rn, SMH. cn1maJIH~·B,,ceM:a cep1rnx, .nepBYJQ cepH10 .. - cnycTJI 4 .. 
: :,, • • .. • -;,_ ., - .,... < : ' ' .~- -, -~ ~ • ' :, '· • - '.'. -,~ :'. ' 

~aca:•.nocJie ·ItOHUa:.o6JiyqeJJHS!, ,,n.ecn~;uu~10 . ~E3p:mo cnyc:r SI~ .7 .. 14.;.,~acoB ... , 
- ' -, ,· ·, -~ ·,·o : • .. • ~ -• •, 1. •-•~ • ~·--:< , .. .:;,;, ·,<, .. •-~ •' ';,.~,-•·• ,• •'t,•.;.";: 

4?0pua.~:JIHHI-1,l1 . l.., IO!L.•BO :BC8X,,cepl:'1!!X::9c~~BaJiac~?O,D;MH~,9POli,,,, He.,:.:. 
~ ·, • • , .. ; ' ·:, -, ,' .. -, .• a- •· .• ~- ~• 

Ha6JID,D;8.JIOCI, ee ynrapeH1rn B nepBHX . cepH.RX. ,IlJISI. H0CKOJII,KO'~,Toqe K,, 
. ' . ' - . . , . ~ . . . ', , , -;, ; ; ,. ; .. 

Ha Jll!HMM?:LjI0,4 ;~,:~YK~~~~: ~a;P!!P:aut~. ~;P~:IKaM~,,; ~¥.JIR n~c.Tp_oeHH 
- ,, ~ • • .... • '- • • •_, • - .-. • • ,L~ > \.'" ~ • ~ 

,7KpnBHe ipl:l.cna.u;~\J Cpe)Ul~e s~~~~eHH~.: 1:1_epRo_ga -~.0~¥P~?n.~a-;:p,~A~o~,: ~, _, ... •: 

-IO~.'I_!C 63MKH. :>'.J ·> t~. ~➔ \ •-}~ ·-:. • ... : -~ .,, :)~:~· ,- t ~--,.,, 
':../.,,:- .. 

1, \::l;·:· !~J:~r.: " ,:. ::_r~ ''~l f~ . ) 

;: ~-:_,.~ {}~ _ _,- J 8 ~~,~.::~~l ~1:. {·;~! .. rs;::_x:: ~-1 ~-~ ~<T, ;:~ !:} 1-"' ,,T(' ·:-r:;:::r··; ;'"-~- ~,. cl :';, ·, -·-.,,.. .... 
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B npe.rceJiax onrn:CloK aTo 3HaqeHHe corJiacyeTcSI co 3HaqeHHeM 

T I/2 = i2'{+ "rs· ~HH. rio~y~~~HUM B'·paCl.,Urur~c!peiii{H ;r;j/fS], >\w 
c.rceJiaJm oueHKy BepxHero npe;i;ena· HH/TJiibHBH0C.T_H·: L; ;; :RJIH L,,/ KOHB'ep~ . 
CHOHHO~ JIRHHH nepexo.r(a c ·aHeprHetF OKOJio:dO2 KaB. Mu HCXO,ltHRJLH3 

Toro, tITO r -nepexo.rc• c ·:,aHepr11:eiF 0EOJI0 .102-: KaB:,a· Er,.~6~ .rco~Jl!eHc · 

dbl TI> Trina E2~ 3To , 3HatraT·, 'tJT0 L ,r .H L,,TJIHmrn · ru.rnDT ,· npH6JIH3HTeJU,HO 

0,IUIHaK0ByPJ H~Te_H,CHB!J0CT:b' 8:1 • ~.-; CJiaClaa:.. BprJI B_bl~PaH, XYAlllH~., cJiyqaR 

pacnoJIOJKeHH~ JIUHHll L.,_ .. ~-' L,,, ,,o;n~.C~T,e~Hg,. ~HHH; ·L;~jo4·· ~3B,· T,ri I 6~ 

no )(aHHbIM pad 0Thl [ 6] 3TOT n~pe~o~ SIBJUI~;~·SI ne~exo~~~,- TH.Ila . M / , 
T.e.·- L,·--JIHHH.fl ·,1toJixHa-"CihlT:Fi 3Haq:aTeJI:&H0~HHTeHCMBHee,tJ_eM.: L11 H_,L,,,. 

:JL 102 •· 
3TOT npe.rceJI . ,, 11 

·· ~ O,i • IlpHBO,IJ;SI aTo 3gaqemre ~ K MoMeHTY x~nµa" 
· .JL1 IOI/ , 

o6JiyqeHnsr, ·noJiytJaeM :3Hattemrn ._ ~ .. Q~~2., ¥.cnoJI1>3ySI. 3HatJemi:e:p~:EI()µI~- : 

mm .KyMYJISITHBHhIX 'BhlXO,ll;OB' Tm r~2 'H Tm.: I~S ·. npHBe,n:eHH0_e,,Bhlllle' ~L ; 

,IJ;aHHhie no·, JiyJI:&TmfoJihHOCT.SIM nepexo,n;oB, JILHHTSHCHBH0CTSIM B %: Ha .pac-
. . 1t.· 102 . . ' .~, ·. 

. ..• .. • . ·• ... " . • . . •. II 
n~, Mbl BLJ:tU,:CJIHJIH 0XH,ltaeMoe 0TH0illSHHe .-,,_;;;_-,, .-".. ·. B M0l!eHT KOHl\a 

• "L, /0 . . 

r)J.e er. o'.rnomeirne, KYMY.JUITUBHHX Bhlxo,n;oa -T ~ , 16? --~ '.I;rn,16~ 02 ':, '. c;t '. ,.,, . ,, ., - . ' .'- . 

cl.- - .ae;po s:;TH0_9Tb K0HBepcxrn) : : -: .. ' 

ct - HHTeHCRBH0C Tb C 00TBe TCT~YIOuter;~ nepexo.rca B .. % ,HB;' P8:Cila.n;) 
, , "' • 'i. ·~ ·~. ,:.~-: , 

r - nepl10,II; Il0Jiypacna.n;a .Iia.HH0rO H30T0na. 

MH.rceKc, I H · 2~a C00THomeHHl-1"' (I) 0TH0CHTCSI J<, MaCC0BliIM qx1cJiaMJ62 

H I63 C00TBeTCTBeHH0. 
·) 
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. Kax,BH,IJ;HO, paCXOX,IJ;8HHe· Mex,ny 3KCnepRM:8HT8.JI:&HhlM H pacqeTHhIM 
. !h,; 102. .· . · . , · · 

3HaqeHHeM OTHOfil8HHa ~ 3HaqHT8JI:&HO. 
~L, IOI( . ·. 

.Taxo odpaaoM, B ·Hamelhpa.doTe; Ta.K JICe KaK, R B Bhlllle ynm.iSIHYThlX 
• • ' ••• r 

padoxax,:noJiyqaeTca pacxo:at,11;eHHe : c padoTott. · [,I J -• . 
.· .n.na ero Od'b,aCH8HHa MO:EHO' c~eJiaT:& CJI8,IJ;YDII(He · npe,11;nOJI()J!t8HJ,rn. 

;• r: .neic'.CBHT8JI1>Hde; SHa'tleH:Ke OTHOmemur. ~- .• 3Hal!RT8JI:&HO Mem,me 
. . 6"2 

pacqeTHOro,. XOTH paCXOllt,IJ;8HH8 Ha' nopa,IJ;OK 
0

JIBJIHeTca. CTJ)a.HHJ:.U.( • 

.. 2. r- JJHHHH I02 H 236 R:rn, HaC>JID,Il;aewe aBTOpaMR padOThl .[ IL 
~ ' •• £ 

SIBJISIDTCJI JIHHHHMH ·~r !04 H (' (239+24I) R3B Tm I 6S: , BO3HHKaDl1{8ro 
' 6'( ) .. .. . . ( . ) o· .. . P,K 

npH peaxgHH p,:; f" · • THOill8HH8 . tr{p, n) TPY.nHO OU8HHT:&·, TIOCKOJI:&KY 

H8T COOTB8TCTBYJ)IqHX paC>O'J:. B OC>JiaC'J:H z! = 69 •. Ho 8CJIH MI:,I npHM8M 
cs'(p.,(} I . . 
·tS(p,, ·nJ _-::: 100 . , suaqeum:e,;,,~oJiyqeHuoe .B padoTe [7] , r,11;~. o6nyqa.JicSI 

npoTOHaMH 3HeprHH II M3B _·· 
58

Ce 811 , ,To nonyqeHHe sa.MeTHO~, 8:KTHBHOCTH 

Tm I63 _ B pad. [I] H8JII,3SI HCKJil)qHT:&. CoBna,neHHJI _( 0 )02) Cr.236; 

Hadnio.n,aBJll~ec~ B pad. [tJ. TOr.n;a lLOJltHO OTH8CTH sa. cq~T COBTia,Il;8HHii 

( r !04). ( r'23~) ~ CO~JI,aCHH .co cxeMoii ypOBH~ll fr I 63 , np1rne

,ItOHHOH B pad. [ 2] .. · Ho Tor,11;a ocTa.HeTca HenoiiaTHhIM a) sa cqex qero 
. . ' ,· 

CJI8,IJ;y8T OTH8CTH Ta.It08 CHJI:&HOe 3aHHZ8HH8 nepHO,IJ;a nonypacna,na B 

pa.do-re BHJII>~o'ii:~ 11'. riyJiaf d) noq~izy 0T11omea~e ·.,r~~
3

1
:·:

2
,,,, L. f) KaK 

MOXHO OU8HHT:& HS ,Il;aHHHlC Xap:u:arta l{ ;q>.;: ·[2] '; "M83:,IJ;y TeM Ka.K B pa6o

T0 BHJD'>OO~a H ·rry11a rip~BO,IJ;l'l'!dSi ·ii 102 
.:; 2 '. • 

· . ('236 . 

·ABTOplil ripi1HOCSIT: 6naro.n;apHOCT:& A.CKadcxouy H B.l{anuHmtKOHY 

3a yqacTHe B H3M8p8HHJIX. 

0d~8,ll;HH8HHHA HHCTHTYT SI,It8pHHX HCCJie,D;OBaHH~ 
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,, ·\ .. ,_·,•_,·. · .. 11<1·,·-,·,,,- ,1·_-·,/,,.·-_· .' ',, -..1-~ ., :·/·,,, 
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B Ta6nHue I npHB8,JJ;8llll HaIIIH ;n;aHHhI8 0 KOHBepCHOHHRX 3JI8KTPO

Hax, KOTO~ble w OTH8CJ,IK ~ pacna.,u;y ,· Dy --+ rg •'·. HIIT8.H~~BHOCTU JU1H1'IH 
' '., ' ' ' - ,. ' ,, : ' • ( - ~ \ : ~•-, •I - , , • 

3THX '3JI8KTpOHOB y6HBMH C nep1rn,JJ;OM noiiypacna.,u;a OT. 5, 5 ;n;o II qacoB 

H Il03TOJ4Y ~. CJI~,JJ;yeT <nmi'cui K ~s·o;ori~ .: Dy I 53 , ·, D!i ·-I55 H' 

~!:I I57• E<>JILIJIHHCT~o KOH.BepcH~HHliX JI,HHHi 6onee Bl:lcoxoii odJia.CTH' · 
_ • ": · .. ·:. . <:: . · .· .· •. ··. ..Jif.nuHuR ··· 
aHeprHi! .oc5Jia.,u;aJio MM.OH HHT8HCHBHocx1,ro,. n: _ oxno~emte.· . .N tpoH • 

B 3THX CJIYllMX Koiie6aiioc& ·oT I ,JJ;O 3 •. I!03TOMY onpe,:n;eJI8HH8. nepuo;n;a 

nonypacna.,u;a ite' MOI'JIO c5HT& Bcer)ta c;n;eJlaHO. c- Ta.Ko ii" TOqHOCTl>IO' qTo~ 

6a penrnTI>, K KOTopouy H3 Tpe?C msoTonoB c ;n;oi3oJIJ:,HO 61rn:2xro.m nepHo~ 

;n;aMH T I/2 = 6,4 q. ( Dy !53), 8 q. (1JyI57) H IO tt ( ]y !55) 

0TH8CTH OT,11;8JII>Hhl8 }llfHHH. B Tex °CJIYtlaJIX, Kor ;n;a' Ill)HHaJJ;JI8J!tHOCTI, 

KOHBepcHOHJihlX aneitTpOHOB It onpe;n;eJ1eHHOMY ·iisoTony ycTaHOBJieHa· 

6onee Ha.,u;e:smo, npHBOjsrrca' OTJIOCHT8JlbHbt8 MHT8HCH
0

BHOCTK B e;n;irnm~ax, 

B KOTOpbIX HIIT0HCHBHOCTI, K 254,3 ]y I 53 npHHHTa 3a IOO m K 226 ,9 

:D !:I 155 
sa I0OO. 

B Tac5JIHU8 2 npHBe;n;eHhI 3HeprHH HadJiro;n;aBnmxcn Ha.MM KOHB8pCHOH

HhIX 3JI8KTpOHOB TS 152 (T I/2 = I8 ttacoB), B03HHKaJOmero H3 

!52 · Dy (T I/2= 2,6 ttaca). 
I 

Ha pHC. I-3 Il0Ka3aH 0611tHi BM,11; cneKTpa'KOHBepcHOHHbIX 3JI8KTpO-

HOB ,JJ;HCilp03H8BO~ ~Pa.KIUiH B o6nacTH 3HeprHn I70-880 K3B H Tpex 

yqacTKOB, B HHT8pBa.Jie 3HeprmM OT 900 ;n;o II50 KsB, B KOTOpHx no 

npe,JJ;BapHT8JIF,HOMY omny, npoB8.I(8HHOMY iK. T. iKeJieBhIM Ha _fo -cneKTpo

M8Tpe C TpexxpaTHO~ ~OKYCHpOBKon, duno 3a.M8tI8HO npncyTCTBRe KOH

B8pCHOHHWC !HHH~. ~OH Ha PHC. I-3 BHtIT8H. CneKTp npHBe;n;eH K O,ll;HO

uy Bp8M8HH. l{JIH "cm}!Ba.HHSI" pe3yJlbTaTO~ H3Mepemdt, noJiytieHHli!X 
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'. C pasmnm KC70ttllHK8lm, CJil7DJIH K0HBepcH0HHHe JIHHHH K 254,3 

Dy 153, ,K 226,9 Dy 155 H K 326,4 - Dy 157: ':a Tex cm,tt~x·, 

ItOr.n;a B,Cn~y dOJII,JIOit no;peumOCTH B OI'ip8)1;0JieHH~·IIepHO,n;a ll~Jiypacn~a_ 
' , } ' ' , ~.~ ' ... 

-
ORa38JIOCL.HeB03MOJ:HJ:U(OTH8CTJ.l ltOHB8pCHO!{HYll JIWl:KD It onpe,n;eJieHHO-

-. • ' ••• > - ' -

KY H30Tony )tl,{Cllp03HJI, HCllOJI:&30BaJIC.R p:pH Bl:JtlHCJI8HHH nonpaBKH Ha 

pacn~ "cPe,tUtd" nepHO)J; T I/2 =·8 qacoB~ ~03H~~IIIHe ripH 3TOM 

oom:dRH B HBTeHCHBl,IOC,TSIX ltOHBepCHOHHHX JIHmdt, npe,n;cTaBJI8HHHX Ha 
.' ' > ,, • t C : • 

pHC. I-~, He npeBLI,manT 20% • 

' 

ABTOpH BHpaJ:Bl>T dJiaro,n;apHOCTb K.H.rpoMOBY H B.A.XMKHHY 
-

3a co.n;eicTBHe H UOCTO.RHHHl HHTepec npH BfillOJI~eHHH HaCTOmiteM 

pa60TU H A. A. C1ta.Ocxoliy 3a UOMOJltb B H3Mepemrnx. 
' '·. ,,, ', 

06~e)UIH8HHHI WICTHTYT a,n;epHHX HCCJI8,D;OBaHHn 
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._K~i:: c ;~3p~~eH~eJ-1I~2% 1,( o'r : 530 .n;~ . 3000· J{s B -,/pa~p-e:. 
,meH~eM ·o,4~( 11{ ;~cs1unf :}ii ·.£\10Ka.3a,Hb1 :pe3,YJib;8.;:u,:H3MepeHH~ .~-oH;,. 

B8PCHOHHOro c~eKfpa' 6'T :io .lto:·100 ·Ks~~·}~ 
- , ,. --- ' . ' ' 

\, TaCSJrnga' Jr. l. · ;:: 

3neprHSI l\OHBep-\. · 3Hepr.1,Ul 
. KOHBepc ~ CflOHHaH . r ~ne;.. . 
. irnmrn _ ·Jiiimu1 . p~xo.na '· 
• Ee K:rn .. · ·. K3B 

33 · 
: 55 0 

' ' 
58,I 

IOO,I. 
60;! · 

. 72,6 

. L·· 

K 
K/ 
L. 

K .. 
K 

4! 
!05,5: -

JIOB,3 

, II0,3 

122,8 

~·,. I 

IlepH0.It. OrHocwTeJib
. nonypac-., .Hast HHTeH-

.••. na.n;a . CHBHOCTb . 
T IL2 

~ 2' 5 ;it~.·1- ~11:0~) . 

I9+I q 

~ 2,5 .ItH. 

20 tI. 

I 

~ 40 
IOOO 

4002~·
IOO 

-20 

kiACHTl,HpH
KaIUUI · · · 

· T. 153 B. 
TB -I55C• 
TB 151 

TB 153 

TB I54: 

'· 
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..... , 

, 

TBI.55 78,7 .K 86,8 ,..., 5 .D;R. ~ 30 \ .. , 

8I,0 K ·aa,9 5 ~ I5 TBI56 -
"' .D;H .. , 

.. - •, . 

' IlpRMet1am1e: I) Ha1rna.n;hlBaIOTCH .JIHmnr K 86,8 Ta155 M · KB?,9 TB156, ·. 
Il03TOMY 3Ta HHTeHCHBHO-CTb HeCKOJibKO 3aBhlllleHa. : · 

2) HaKna.n;irnaroTc.H mrn~H {105, ~/ TB155 '1-f Liro, 3 ·TB153: 

.nm1 rpa~y11pOBKli1 BIIII B 3TOM HHTepBaJie 3Heprl1H. l1CilOJib30BaJIMCb 

3HatieHJrrn 3HeprHii1 ~ H L 3JieKTpOHO~ . c\' -nepexo~a 198,3, TBI5I' 

KOTOphle db!JIH onpe.n;eJISHhl paHbllle no 113MepeHHHM Ha MarHHTHOM cneK

rporpacpe THna ,lJ,aHlilll (2).' 3HatJeH11H aHepr~H .n;aHhI C n~rpelllHOCTblO. 

He donee _tJeM 0,2%, sa McKmc>.tieHHeM JIHHMH '. L4I Ts153• • 
··' 

Bee 3TH JIHH11li1 dhlJIH-H.n;eHTHqJHUli1pOBaHhl MMxeJIMKOM (J). KoH-

BepCHOHHaSI JIHHHH K I22, 8 TBr54·, KOTopaH' cor JiacHo MHxe1111Ky HBJIHeT

cH caMOli 'CHJibHOiii _B KOHBepcHOHHOM cneKTpe.TB 154, a cneKTpe TepdH

eBO~ cpparnwm npoSIBJIHeTCH sec1>Ma cnado. IIo-aH~H!AOMY, Tn154 c ne-: 

pHO.I(OM nonypacna.n;a ~ 20 tJ.npHCYTCTByeT BO cppaKUMH TB,B H~3Ha-

tJ11T0JibHOM KOJIMtJeCTBe. ~ 

B OdJiaCTH OT 530 Kaa H Bblllle Ha6JIIO.n;aJIHCb tJ8Tbipe KOHBepCHOH-
'•' 

Hhle JI11Hl111 c 3Heprmum 3JieKTPOHOB: 587,5, 629,J, ,600,5 11 643 K:rn, 

l1HT8HCli1BHOCTb KOTOphlX ydhlBaJia C nepHOAOM IlOJiypacna.n;a ~ 3-4 tJaca •. 

IIepBhle .n;ae l13 IUiX HHTepnpeTHpOBaf!hl KaK K 11 L -JI11Hl1~ ;_ r -nepe

xo.n;a 637', 7 K3B TaI50 ( 4)., · a OCTaJiblllie. - K H L ~irnmrn r -nepe

xo.n;a c 3Reprweii1 650,7 Kaa, KOTOpli~ MOJJCeT OTHOCHTI,CH JIH6O K Ta149, 

irn6o K TB150• 

MHTeHCHBHOCTb .n;pyr11x KOHBepcHOHHblX JIHH11H B. 3TOR O6JiaCTM y6~~ 

sana c nepHo~oM no~ypacna~a I9~I tJ. B Ta6nHue ~ 2 noKasaHhl pe

syn1>TaThl LisMepem1t1. 
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, 13Hepr1rn KOH-
BepcHoHH0tt ' 
Jlv.lHHH 
Ee-K:3B 

535,·3 

577,6 

56lf, 5 . 

606,8 

6IJ 
' ~ ' 

-~ ! ,' 

525·5 ' ,, 

ffJ7 

640,3 

~52, lf 

694 

679,7 

7~2 

70! 

714 

728 

924 

996, 4, . I 
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56 

·Tadnmia Ji! 2 

KoHBep- 3Heprirn ·. OTHO CHTen:&-1 li,IteHTMcpl1-
.CHOHHaSI ·K"nepe- .. Ha8.: HHT8H- KalJ,v.18 ..... 
JIHHHSI ?0f:B. CHBHOCTli 

K }5®·5. I · 2101 
TBI52 .. , · I • ._, 

. L; · . 
' ' · · 1-·· 40 

K . :} m;; IOOO 

L I2O ·I . 152· 
TB 

M 35 .. 
' : : K }?75,5 . '~ I5 :;-< 

L ~ 4 - ;;:, '·. -

K 690,5 20 

K r:2:~ 40 I ·, ;152 
TB -

::..,, 

1· ~.IO 

K 
... } 730 

40 I TaI5I 

L 

K · 75I · ~ 5 

K 764 ~20 
•',1 ·; 

TBI52 K· 77,8 ~IO 

K 974. IO 
0 152 TB ·: ', 

'• 

TBI52 K !047 20 

-

··/ 
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. liCCJl8,ItOBaH,H~ KOHB8pCHOHHOrO, Cil8ItTpa,npoBO,ItHJIHCl> .ItO 3Hepr,li'1 

• ... ~ 3 "M3B; HO, B~~e '.l M3B, .H.eJIJ,38 6HJI~ ;~a,lleXHo ycTaHOBHT:& 1 ripHbyT~T-=~: ,, , 

,BHe KOH~epc~OHHHX JIHH~if. · B 3TO~ '06Jlac±i rpaiyHpOBKa.:•:Errn' npo~s~o~, ... 

.D;HJiaC:& no KOHBepc:UOHHW Ji1Ut:U,Hif ( ~nepexC>.rtOB 585';5 H :614, 7 K~B 

, TB!52 •.. IlorpemHOCU, B. -onpe,IteJleHH~ ·saa.qe~M~ ;HeprMil ~e 6o~~e .tieM . 
,,. ·' ,., ' ' • ' • ,. > '; ' • : 

0,2%. 3HaqeH:UH HHT8HCHBHOCTeit )(8.IOTCs{ OTHOCHT8.1I:&HO ~JIHHHH 1\ 614, 7 , 
152 . . ,, . · .••. ', • •. . . . . . · / :. . . -

TB ~ · . · · · . 

r-nepeXO,ItH: 585,5;- 614, 7; 702,5; 778; 947 H !047 K3B 

OTHOCSITCH it pa'cn~f:JB*~z;~.<foriiacHo. ,ItaHHHM T6T~~. H . .rtP• (4.,5):~ . 

·, r - nepe~o~. c aiieprueit,, 730 KsB .1tOJ1XeH 6ur:o OT~eceH K .· 

~K pacmuy Tri151 '(4,6)~ J1epeXO,Itli ~. 3He,pr~si~: 675'.,~; ~90,5; 

-75!' H 76~ K3~ llOKa H,IteHTHcpHUHpOBaTh: H8J!~3H,. T,.K • . BO:. fPPaKUliH ~ 

Tep6HSI. HMeJOTCH 3 HsoTona c nepuo.rto_M 110J1ypacna.1ta 20 .ti~ · Ho nocKO!Il>- · 

KY TB154 npH~YTC_TByeT ·B _otieHl> ,·~JIOM :K_OJIHq~cTBe, TO MOJltHO. cq,MTaTb,; . 
. . , . ,,/ . : ·/ , " . : ·:·-

,. qio 3TH · ( -nepeXO.Jtli OTHOCSl~~Sl JIHdO K TBI1l, : .ni6o ,_K TB~5~. .. i · 

·- Ha CSeTa-cn~KTpOMeTpe H3M8l)SIJIH, Ta.ItXe cne1frp q>OT03Jl8KTp6~0B 
\ ' . ' .,, 

, cppaKUMK TB• J{JISI ··. :noa , uem1\ nepe,D; HCTO ttHHKOM ·CTaBHJICR CBHHUOBlia . 
, , . , ', . , , , ,,, , , -, ' ' , ' ,1 , 

pa,1tHaTop TOJlllt~Hott 5 Mrp/c~, H~Jle'eBHblif·-Ha· cpOJlbre 'H3 Jia±y~H 

( ~ 120 ,Mrp/cif). KaK 'BK,Jt~O. H3 p11·c.· i, Ha;_. q>OHOM,-B~.1tiJISIK>!CSI. > ·, 
~OTO,;.Il14KH OT; cawx C_HJlbHliX .·• r' -nepexoioB: 251,3. K;B TB151, I -

. 287, 3 Kaa.· Ta15~ H 344 Ksa TB!52 • no· HH~~Hc~BHocxsn,- K-~~H.BepcH- /. 
, . / \ ,-~ \ , . .,,- ' 

OHHliX JIMHHi ,3'UIX r -riepeXO.]tOB H 'no HHT8HC14BHOCTSlM COOTBeTCT-

·, BYDJltHX HM' cpOTOilHKOB MOJICHO, HaRTK K03~HUH~H-'l'li ~HyfpeUHei xoiBep-
,. • .-.. 1 - -~ , • ' • 

cHH ~" •·. B Kaqec;Be penepa -Hcnoil1>3oBancSI. r:-:nepexo.rt 344 Ka.B -

TB152 , KO,Topaa SlBJISeTCSI. qHCTliM 'F2. nepexo)toM H. HMeeT TeopeTH'le-· 

CKHR "K03qxpHUH8-HT , BHyTpeHHeilKOHBepc~1 .··: ol.,c,::= :},2: IO~~: (9)·. '.nnn -· , -,. 
'nnoma.;teli 'cpOTOilHKOB BBO,JtHJiaCb nonpa.BK~ ~a ce'leHH~ cpo;o-a4xl>e1tTa ' ', 

, - ., ! 
. I 

! h.t--~:~-._;~ 
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· B ·saBHCMMOCTH oT sHeprMH ··(IO)~- Onpe;i;eneHHhle. TaKHM o6pasoM Kos~ 
•• ., - ' ; < , • • ' -, • • , ' ·~ -, \ --· <:.. . ·. >, . ·. ' , , 

_ (pH~H8H'.rhl: BHyTpeHHeil KOH1~1epc1rn oL,,F ,ItJI8 · ~r ·..;nepeXO,ItOB '25!, 3 H 
• , ~ • : I , ._: ; ••• • •. .• - • • I : • '.' / 

· · - 287, f KsB npHBe.n;eHiiI· a TacS;~~e J 3. · · · · · · · 
'- .'•. ·- . : -·-- , - ; :··· ., 

\ . 

. HccJie,1toBa.~1,1e cneKTJ)OB _:,_( J: ·f, · ..:c0Bna.1(e1rna 

. M nocTpo~ime~GXe~· pacn8,Aa TB151 · :· 
" 

✓; 

Hs~epeHHfl cneKTpOB r- . ( · ~coBna;i;eHHi:f, Hall~Hamic_I> ,cnyc_T8_ cyTKliJ 

~ocJie· 06JiytJeH1rn· MHmeHH.' K ;sToMy,BpeMeHH KopoTKOJICHBYntHe H30TOIIhl · 

. TB149 H TB15.0 npa.KTHtle·cKH rio~~OCTl>IO '_pac_n8.,I(aJIHC.l>. H ~CHO.BROM BK]la,Jt ' 

B HHTeHCHBHOCTI> HCTOtIHHKa <n:~B~JIH: H3oTonbl.TB151. H .1B1~2 .' 'CxeMa .· 

pacna.ita TB152 61rna no,n;po6~o ·Hsyt1eaa· B p~6oTe (5), _;r.D:e Ha~epemrn 

. ripoBp.D;H]IH·C·I, · ·c . ~1:HC THM Jd;OTOilO~ · TB152 .• ,YtIHTHBa8 · ,JtaHHhle. a Toa . paC>OTH, ' : 

~OJIH~ .· 6HJIO 1 Bbl,11;8JIHTb r-- r . -KaCKa.n;H, OTHOCSUJtH0CSl :K · TB151• IlpH. 

3~0M Mb! TaKXe ori~paJIHC~ ~J.,n;aHHHe •O. 'r .-Cll8KTpe/TBI5l, H3B0CTHhle 

K Hac~osinteJ.iy B
1

pei4eHM~ · 

· · Cornaclio ;i;aHHhlM paeloT, (3,, 4, 6)'1,1 · HaniHM H3MepeHHSIM cneKTpoB: 

3JleKTpOHOB. KO!iBepcHM (. I,2), ;fK pacna;i;y' TB1~~ OTHOC8TC8. CJI0,D;yIOll{H0 
' .. . . . ' - . . . ' . . ', \ ,' . 

. . -"( ;;.;nepex~~li: · 108,3; _180~.I; I92,I; 251,~; 287·,3; 442,5 H .478,3 , 

K3B.- Kpo:arn, Toro, ~ ( 4) rip~ i13MepeHHSlX -qic:Tor'o H30;ona ,TBl5I. Ha CUHH~ 
\ . . . . . , 

THJIJIHUHC>HHOM cneK'TpoMeTpe. ClliJIH. OC>HapyJJCeHhl ·_ r -JlytIH C 3HeprHSIMH 
- ,-- - ,,. . , 

600, · 720 i1 870 K3B~ 

'Panee:· c1,2. )- ·HaMH 6u.n:o:: ycTaHoBieao H8.JIJ,ftIMe' rt-KaCKa.n;oB: 
• I . 

108,3 ---I80,I K3B (HnH, B03MOJ:HO, 180;1° + 192,l-KaB); 108;3 -
' ' '· ' -- . .,, - . • e -

1 ~ , 25!~3 · K:rn M-108, 3 -- -287, 3 •'.K3B •. ;BHJIO TrutJB:e no1t,asaao,. tITO nepexri.n;hl 
,. -. - < •• ~ • ·,· 

'?51,3 H-2.87/3 K3BH8'H8.XO.D;SITCSl,'.;B xacKa.,n;e~ BcneKTpax COB·Il~Jt0Hi1li,. 
\ .~ . -... . - - -· - -/ / .· ' , , - . . - - -

· Ha<1JIID,ll;a.Jl:HCI, TrutJB:e mtKH . OT '( -nyqeR·- C>OJll>WM~ :me pr MR, O.D;Ha.KO 3TM 

< ,,. 
1·· " 

'; , 

--- ~- - ,____, __ -------'~~,--- '" ... --- ~~--"' • ..!_:__,, •-'"--<' .---_,,.. - -· 
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- Hsuepemrn TpedoI3aJIH ytoqs:eHHH. Kpo:Me Toro, p~s.1teJieH11e cnexTpo_B _. 

- COBrI~,IteHHR c' t ~Jiyqaiffl ·?5I,-3 ·~B H' 287·, 3 J{~B d~JIO .c,IteJiaHO ~ ae-c 
, -. . , <.. ' , • .· - ·,, J - , • : • I • 

, ,_ . .; ' 

. ,ItOCTaTOlIHO . HaJJ;8JltHO • '.. 

Ha .-pHc·.2 noxa.saH cneKTP,'/~siit'epeHHHll ·B: TOM cnyqae,. xor,Ita cxe-
. ... . ·.• ~ . 

. Ma COBna~eHHll yripaBJifI~acb HIIIlYJibCaMH,'_ COOT~eTCTBYDIItHMH ._HHTepBaJiy~ , 

C 3H~p~Hn 105,:..115:K;~,-_-T~e., _B OCHOBH~M,-_OT r-nyqen 108;3 KsB. 

CneKTP dim ,Hcc~e,n;oBa.H· B ,It11anas0He aaepr110 -300-:-1300 Kan. B H_eM 

B11.ItHli n11x11, np'H· aHepNu1f 460,. 590 ·H 1oo'-I\3B. _ HyxHo oTM~THTb, tITo 
. ·_ . ~. . ' . .r.. . - '. , 

nHKHA60, H 700· KaB HBJIHIOTCSI :cnox11wH. 
' ' / . . 

'. - ·- Ha pHc. -:3 noKa3aHH cneKTpu, HsuepeHHlie np11 ynpaBJieHHH 

1mnyi11,caMH; . cooTB8TCT~Y~ll\lU.rn sHepr1rnu 2~0;.;.260 )~B (KpHBaR I) H 

275-295 1{313 ·(xp:miasi ·2) •. 3THM ,n;OCTHranoc1,, XOTH .H· .uenOJIHOe, pa.3-
, ' -. . . . • .. i . ' ·.. ~ . . " . ' . ' . 

,n;eJieHHe IlHKOB OT r-Jiyqe~ 25~,.'.3 H 287,.'.3 Ksn. -B odoHX CJiytla5!X · -
, ' . 

' .. BJt1,ItHli IlHKH-- 460 1{3B 11590 'KaB. IlM_K 460 K3B SIBJ1~8TCSI CJIOJ:'HW4, . npH-

qeM Ha'. Kpl1BOR I ·ycHJI8~ e:ro llp8.Bli'1 Kpatt ( OKOJIQ 480 .1{3 B), .a/Ha -

itp~BOR ~ 2 - )1e~ui {oKoJio 440 .KsB)-. II11i£ 590 It3ri H~eex doJibmYD HH-

TeHCUBHOCTb im KpHBoif"L·. ' ' 

, ' 
, . IlOSIBJieirne IlHKa C 

0

3HeprHei1 59_0° K3B B cneKTpax COBlla,IteHHn 
0 

< -/ , ,\ - ,'~ J • 

( PHC .2 'J) 'He MOJ:ex' i:hrr1,· ()d'I>SICHeH_O HHTepqiepennHei1 KaCKa,ua.. 344. ~ 

( 585,5, H3B8CTHOro, J13.q:xe!lli pacna.I(a.~jr"B~52 , 1.lTO 6_liJIO ycT~H().~JieHo, -
' . . ; ·., . . . -_)_ . ' . . .• . . '. _ _. . . - . ·, 

CIIe{\liaJlbHblinf' KOHTPOJibHlUAH _M3MepeHH.HMH~ .3TOT llHK no~BH.I{HMouy, ' . 

. COOTB,8TCTB~:eT r:.'nyqa.)i c . 3~epr11en, ·600 1{3~ TB151, ·KOTppue Had JI~~- " -

.ztairnc1> -B .. pa<foTax ToT a· 1t' .np~ (-4,6). B KOHBepcHOHHOM ·cneKTpe cppaK-. 
• • -, I • -· • • ' • • • - '. -

Jlliff TB (cit~ T~6J1'.2) 'B : iiHanasoHe 3H~prHi1. 600~20 Ks·B HadJID~aDT~fi 

,;OJibKO tt·H:L· -~OHB;pC_HOHHlie ~~1HHH:.OT -r~~epeXO.I{OB .. C 3H~prHHMH' 
- - . '. ~ 

585~5 H 614,? KsB, Ill)H\l8M HX qiopua, COOTB8TCTBY8T _0.I(HHO\lHID.l JIHH~~M. 

TaKHe nepeXO~bl H3BeCTHI:l} Yd 152(5)_, np1~ll8M. rto ,n;aHHIDA 3TO.tl padOThl 

· ', 
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OTHOmemrn -~HTeHCHBHOCTeA I K 58?, 5 / l K 614, 7 J q, 22. IIo '.n;aHHhIM 
'· . ..,.' . . - ' - - . . ,' . 

.·. HaCTOSUUiiX' M3Mepemi~ (CM~_Ta6JI.J 2) 3Ta BeJIH\l~Ha j>~BHa 0,27. Bmrn-

KaII. BeJil1tJHHa 0,28,CSlrna IlOJiytJeHa B pa60Te ( 7), . ;.n;~ _HCCJI0,Il;OBaJICSI 
'- • ~ \ • "'· - ' • ~ < • ; ' .:,. ' 

. ' cneKTp 3Jl8KTpOHOB KOHBepCl1H ippaHKD;l1H, TB, IlOJiytJeHHOii TaKMM xe 
I , • , • . . • - ·' • 

qnoco60M~ Kalt H B · H8.CTOIIIqe~ pa~OTe • H3 -conocTaB.neirnSI. STHX 3Ha:. -

tieHHM MoiHo SaKJilltJHTL·, tITO - .~ 20% KOHBepcHOHHoil JIHH:H:H K 585, 5 
. . . ~ ~ 

KsB o6yCJIOBJl8HO BK~a,D;OM OT. TB151 •. Ma.nan BeJIHtilUia-:noro Birna.n;a, 

- HeCM;TpSI'. Ha<6~Jrbruy~- ~Te~CBB~OCTb ·_ r-nyqett 600 K3B Ti15~ (4) 
' ' "·: ,. , .. - ·, ,·- --, . _: . .. 

'" ~ t ~ J •• 

MO:l'l0T 6h!Tb O6'bSICHeHa, eCJIH_ y~eCTh, _tITO y'. -nepexo.n; 5~5, 5 KsB 

B · .'fid 15~.- HM~e-r 6~;imo~ · xosqxp11u;11ear KOHBep~~H ( J.,< ~ 2, 6. 10~
2) 

• • • • ": -.--,- • ' ' ~- \ , • ' • • ' ·, , ' ' I' • \. • ' 

.sa. ctJeT npHMec:u EO '-nepexo,na (5) .H ecJIH r -nepexo.n;. 5~57 5 'KsB 
, :~ • . I . , , -. / -. .• ' • 

_ B "Yd .15~ K~H'SOPTHpOBaH C_Jla6o, Hanp~uep, ,eCJIH STOT. ~epeXO.I( THna 

EI -• 11n11 · E2 • ;, --
/PaHee Ml:l COOOlllaJIH, tJTO r - ,JIY'4H 180 "K3.B_,. Itpo~e- r -:-JIYtJeii 

' - ' ' --- \ . -

108, 3 K:rn, ,Il;a~T COBna.D;eHlrn c r.-JIY~aMJd 2~1~ 3 K3B, H. 'He ,I(aDT 

conrra,n:eHH1t ,c·- r ~JiytJa!-m,287~3-K3B~-, 0,Il;Ha~o II;O_~epKa,' C,I(eJlaHHaII 

· B HaCTOIInte~ pa6,0Te~ noKa3aJia, tITO 'cxope~ HMee-r M8CTO o6paTHaH 
' ,, - ' ' . - . ' ' ,_ ' '. . ' .. ·.. , 

'c11Tyau1.rn. -B cneKTpe -COBila.I(eHHlit," H3MepeHHOM Ilpl'i ynpaBJI.eHHH MM-

nyn~call!i .170-190 Ks; (p11c.4};m1K 29·0~KsB.3!{atJ11T~;1,HO ycHJieHno -
. \ 

cpaBHeH1110 c nHkoiA 250 KsB. · 

Ha pHc. 5 IIOKasaHa cxeM~ ypoBHelit Yii 1.51, KoTopaR iloxe-r--dblTI> 

nocTpOeHa 'na OCHOBaHl111 l1M8XltnMXCSI :x HaCTOSill{eMy BpeMeHH CBe,D;eHHR. 
. . . . . i '.· '_- ·.. . . : ·_ ' . - ' . _' ·. " ' . . . . 

YpOBHH 108,J,- 359,6 H 395,6 K3B 6blJI:H BBe.D;eHhl.Hrurn _paHe·e_{2) Ha 
. ' - ,' - . .· ' -, . . ' 

I . ~. r 

OCHOBaHHH HaJUitIHSl HHT0HC1ilBHHX imcmi.D;OB 108,J--25I, J Ksir H 108, 3 ,_ -· 
,._ >, ',', • > "> L - • ,,, ' I 

:' , ' . .,..l .- • - ; .- ·• . . ,,_, 

287., J KsB M qTcyTCTB_Hfl coBna.D;eHHif 251, J-287, J KsB. Ilepexo.I( _ 

180, I 'K3B ( HJIH ~epexo,n~~l_80,T K~B M 1192 Ks~)' ,Il;aIO~Hit COBna~eHHSI-
• , ., -~ . . ' •· • >•. • ' '·. ~ ~, 4 ••• 

-~ .· t' ~JiytJaMH 287, 3 K3l3, -,.IlOJI~eH. npH~O,Il;HTb K ~ypOBHKl )95,6 _K3.~ :· . 
' < • • ' I' - ' ; • • • 

uenocpe,I!;CTBeHHO .Hm1 .'4epes Ka1ton-m160 Kac1:taiHuR nepexo.I(. B cneKTpe 

"'-

" 
< 

,/ 

\ ... ,,_.._,, 
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COBna,n;eHJdl, (pHC. 4)., xpoue m1xon IIO ,H .~90 K:~B, BH,n;eH ~i;a6uR 

nHK 400 R3,B. 3TOT Il~K· MOX~T ,~·OOTB8T~TB~BaT~ !IP8MOMY ~epe~o,n;y 
,.,.~"••,.·~- -,,., .. ·' ~•.,' ':··· :''.'.;,··.:•·.;·: ,'. ,,· ;·_, .. ,-.',·:''; '..,,~·:~" 

c yponHR 395, 6 R3B ,B OCHOBH_oe COCTORHMe. Ilepexo,n; TaKOH 3Hep-
' ,\- ·•. 1,-' l .'. ... .J , ,\ ( ., 1:-J r: ~ • ~:i-;~.~.11 -~ ""'! 

rim HaCSJIJO,n;aeTCJI n cneKTpe 3Jl8KTponon KOHBepcHH (2). 
' . .• ' ' ... -, ,., ,,. ~ ' i.' . /, ~; -.. ' - J '' i ,·,,: .- - . .J •• , 

lIHKaM.440 11 480 R3B, npORBHnmHMCfl B cnexxpax COBna,n;eHHR 
• '•, ) '/, /,•l •.,, .," ·~ ;'' • j" ':,., f'· .. ,~_i\_,' ~--_•,, ,-< • ·:; t '. 

( plIC. J), MoryT CShlTl>. COIIO,CTanJ1eHli r, ~1,1ep~XOll;hl 442, ,5 H ,478, 3 
" • ' , -'· ".•,, : . ' - ..• ..: ·; ::; ' '.' ,! •. ' ,: ,,_.. .' ,-• ' . • '.,. ·- •. 

R3B,,M3Becraixe ·H3 cne~Tpcrn 3Jl8KTPOHOB icoanepcHH! Pa3HOCTb 11x 
. • , '· . ;, , -.,, ,. .· '·. '" . ' "'•, • ~- '.., ."'; ~ '. ,:. ;._ l . --~ \ • 

3HeprHR C TO'tJHOCTbIO 9,?){aB paIJ~a pa3HOCTIII ~¥~prHii. ypoB~.e.R 

395,6 H '359,6 ~n. 3TOT ¢aKT: MO~eT ,61-lTl> ~6'.&~~~~H ~:;;~~~~;~ ., \:i!' 
·, , ,,,, .. ,,·, ::,_,::,1 .' d: :,.,, '°». ·,\.</P ·:~~"-; ;· 4 :.~_, "·.:·,[.~.' __ -::~!t'.:': L~i'~' -~'" ~.};: 

ypoBHSL 838 R3B. Mex,n;y aTHM, yponHeM H ypOBHeM 108,3 R3B MOJC8T 
• , • 1 +·;._«:zi ~ ,::< ,\,., .":.l :~• .-~·.:· U>: ,~ ;[{".-" :-:::· 

6b1Tl> pa3MemeH nepexo,n; 730, 0 lfaB, KoTopuA 11a6mo,n;aetcsi B cneKTpe 

3JI8KTpOHOB KOHnepcHH M,no-BH,n;°JU,:oMi ,n;aeT BKJia,It; B CJIOJKHblit IlHK 

~ 700 R3B B cneKTpe conna,n;eHHA C )( -JIYtJB.MH !08,J R3B (pHc.2). 

B 3TOT xe nHK, BH,It;HMO, ,n;anT BKJia,n; H ,n;pyrHe MaJIOHH1'8HCHBHbl8 

'lj -nepeXO,It;bl B paffoHe 700~50 R3B,3JI8KTp0Hbl KOTOpbIX Ha6JID,It;8JOT

CR n KOHBepCHOHHHX cneKTpax ~paKUHH TB. lJIH HX pasMe~eHHH ;pe

dyeTCR BBO,It;8HHe ,It;OilOJIHHT8Jll>HUX YPOBHell. 

liaJIHtJHe COBila,n;eHHi ( -JiytJeA 590 (585,5) R3B C d -JiyqaMH 

108,3 H. 25I,3 RaB 3aCTaBJIReT BB8CTH ypoBeHb 945 Ran. IlHK B oCS

JiaCTH 3HeprHH ~ 870 RsB, aa6n10,n;aBmHACR B CUHHTHJIJIRUHOHHOM 

cneKTpe r -JiytJeA TBISl ( 4) MOJICOT 6HTb o6yCJIOBJI8H npSIWill n.e

peXO,It;OM C yponHa 838 Ran. KoHBepCHOHHble 3Jl8KTpOHH, COOTBeTCTBY

IOll\He aTOMY nepexo,n;y, B Ham:wx HsMepeairnx 3a.MetieHu ae 6HJIH. 

B pa60Te ( 4) ,n;aHbl OTHOCHT8JI1Hble .HHT8HCMnHOCTl1 r-nepeXO,It;OB, 

KOTOpble Ha6JIID,It;aJIHCl> B CUHHTHJIJIRUHOHHOM cneKTpe npH pacna,n;e tIHC

roro .H30TOna TB151 • .HcnOJib3Yfl 3TM .n;aHHlile H HaIDH ,n;a.HHble 06 HH- ', 

TeHCMn,HOCTHX KOHBepCHOHHhIX JIHHH:ti n crreKTpe Tn151 (2), MOJICHO 



p: 

!fl: 
!, 

I 
11' 
i 

11 
I 

t 1;.~~~rri ~j,'~,f;~-: ~~'.'fY~ 

62 

t~::~fl.t:L·,;') :1:1,.. ,,~·- .,.;:;.:,~; t.<f:,.:; : ~·:, -:~ ,: . .. "., · i·' ,.. '": • 

HaaTH 3KCnepmteHTaJI.bHHe 3HaqeHl1.R .IJ;JI.11. KO3!pCpHI,\HeHTOB KOHBepc:r.rn.; 
"'{ i:,C.>::cH\ ~:~ >'U•·f:::,; t"1 t}'F.:':i:, r•; ~ / .. :..t. ·:·0 :1s(:~ ,:-, .. ,,_-• · .. :~ :. . r •. , ' / 

~cnH··np1rn·stT.1> Bo 13If11:iida1rne',· ti±o cor'i1a·cHo ·11sMepeHHiIM·MHxen1uca·(3) 
, ' ·-~Q(;}:t: Ht'~~;:~;·;.: :~c,:< :---~;.1·:; .";;_~; ~··~••:=: 1.1 , ' .. ~~.i:- <··.;~·1,, ... , ·: -, ,. ' .... ,,,~, ,,, .. 

. r-~e~exo.n; c (~.HeprHeii 108, 3 'KaB HMeeT MYJibTJ,mom,HOCTb MI+E2. 

CorJiaCHO .n;aHHJ1t~l~i~~ci}ioR~;€pb'0&a11u'e ::JI~iiirn ' L, ~- LIi. H ' L,,, 
~~;,'') :~.~,v.:-".:;!i: d 1:' _ _.~ 1v•••,,~, .. 'f, , .; ."';~:· '·• ,~ _, " 

aToro nepexoita HM8JOT noqTH o.n;:rrnaKOBhle liHTeHCHBHOCTH H no 3TOMY 
. [ ,~~~Y't.t 3 ~:: i ~~;1 ~iEc~;'.:~:J!)r~,•a ,-.,: 1,:·~;t:::·. ,1 r~ :·\,;'"'.. ~ ,- ' t· J ~ 

MOlltHO 3aKJil0 1U1Tb, qTO OH .RBJISleTCSl ..... r·· ,.;;nepeXO.ItOM THna E2 C . 
~--(~:, '.,· :_·,! ... ,J.H·~//{' ,.,.,:~~· ')r;~~~.l":,: :r:i;~·f~.:7·.,,., ,:~_1 .. ,".- '.,..·r•.,¼ •· r~·•:, ;" ", .. , ~ 

:Ma.JIQirt npHM8CblO MI. 'Tor;i:a;~ ecJii1 c5y.rce:u: cqHTaT1>; ttTO ltO3qxpHI,\HeBT 

BHyTp~iJ~t(;Jo~1i~pdU~ ili ~e~o. uitiJ~T 3H~qeHee·:;:,·d,~ )~ 9, 0~·1or.l { 9) 
;•:.:~W!"lJV~":'.:. ,£::: .·· . :) h',:, ·, ~-:;··.'' . • ... \', . •' . . . ) 

IlOJiyqaJOTCSl CJie.I(yIO~lie ltO3qKpHI,\l18HThl 'BHyTpeHHeil KOHBepclUl )tJISl .n;py-

r11i~;::'r; ~nep~xi.iJB~ rip~~~.It~eia~~~[;pacnaJcy TB151 
"(CM. 

1
ta.6JI.t 3). 
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Ka.It BH,ItHO . H3 3TO~ TadJIHI.tH, 3Hatl8HH8 o1,.; i1R .: . r :nepeXO,ItOB 

25!,3 H 287,J K3B, B:OTOpHe' dHJIH·noJiytieilifnYTeM HcfioJi1,30FJa1hrn 
\ : : ' 

. . i ' . 
,Ita.HHLIX O (-1-IH,T8HCHBHOCTR,J,C, r.rtoB,JI8T_BOp~TeJII,HO,':'COrJ1aC

1
yIOTC~ _CO 

3H8.tl8HHSJ:U:H .rtJISI "'" , noJiytleHHH~ Ha OCH~~aHlUf Ham~x H3Mep~~;Hfi 

q>OT03Jl8KTpOHOB ,ltJISI 3TH~ ... ( -•~~~e;O,lt~·B". ,PSl,ltOM .,ttaH~ Teo;pe;Jtl~e-
. \ '. -· t,I"'. ~ ~ ·;. ,c1, _, . c "• \. :: 

CKHe suat1emrn "'" ( 9) .rtJIH i4yJI:r,umo·JI:r,liocTe£1 ~·El, · MI if i E2 • 

3KcnepHlleHTaJI:r,Hble 3Ha}leHHn oTHomeHH~ H~TeHCHBHOc~ei:t if H )i 
. ,, J _,- \ ---:..: ,, .·1,.,- ; -<-,i,••~~ '. ·,,''. 

-XOHB8pCHOHHlilX JIHHMA COOTB8TCTByJl)ntHX .. r: .. nepeXO,ltOB ,B3SITH)f3 
. . ' ·~·' 

npe,1u•.rtYuteA HameA paCSoTH (2). .Ilnsi cpaBHeHHSI :npHBe~eHH'. Teop~TH-
. : - t f . _,• 

_ tl0CKM8 3HatleHM8 "'" /o1.,. )tJISI Il}~P8XO)tOB Ti!na'_, EI{ M+ H \E2_ ~ :•ijaa
tl8HH8 tl,K .nns nepex'o~oB IBO,!, 251; 3 :a~ 287, 3 .Ka~ .. He.rtocTa~oqHo 

.· ~ : ~ : 

Tow1i1, ( seposTHaSl omudxa . )096), · t1To_CS1i1 ·c.ne~aTL BHCSop Mex.ny 

JIYJILTMnon:r,nocTR:UH MI ~ Ei/ o.n;Haio n~3BOJUID~ :·oTdpociHT~:, BoJMox-
• ; .;, .¥~ ·,. -· ;\) /;·: '/•~~-\ i :·~:f j . 

H0CTL EI. O?HOIIJ8HIUl HHT8HCHBH0C~et!. 'IL .. H_ 4 :!(~H!3.~P.C_H_0_HHHX JI~HIH1 

8THX r -nepeXO)tOB ·iv 7, ·~ ,n~3T~~y :UO:EHO,)tYM~TI,~ qTo}HH 

SIBJUIIJTC8 npeH:uynteCTB~HHO .:)tHil~JIJ,HID4H::ne~ex~·.rta~;. Tai~}{ o:6pa30M, 

MOZH0 CtlHTaTb, 3TH r ... Jep~XO)tbl H~eJJT'.,_:UYJibT;llOJlbHOCT~ , MI C 
' , . "" .' I 

BepOSiTHOA npHM8CbD E2. 
' . 

.IlJIII OCTaJII,HLtX r -n~peXo')tOB:)t8.HHH8 H8)tOCTaxbt1ii6 Ha,Jtel!CHH, 

H Il03T0MY oCS HX Myn:r,THilOJI~HOCT8X HHiier'o" oilpe.it~iieHH<>'ro' CKaSaTh 
~ ~ ,_ :. :..., ' 

H8Jlb3ff. 
} ., :) . ; ~ ~ 

Ilo .uaHHHM, CUHHTHJIJIHUHOHHOrO ( -cneKTpa ( 4)(H)ItQHBep'.c:eoa-
i ; ;' 

Hora Cil8ETpa. MOXHO Ol\8HHTb·IlOJIHH8-HHT8HCHBHOCTH r-nepeXO,ltOB 
t , . 

npH pacna.,ne TB 151• IIpHB8,lt8HBas :.Ha pHc. 5 CX8Ma pacn~.rta;~e; npOTI 
~ , .... , " ·, ~-- -~ ,- .. " ! .-; l : >:,: 

Bope1u1x danancy HHTeacHBHOCTeA nepexo;ioB~, Ha\·i3ior.o :daiiaa'.ca 
~ /\; ~. ~ \· r:::: ~ .. ;::::.~, 

MO:SHO .3aRJil>tlHTL, · B qacTHOCTH, tlTO rpo~eH~. 108, 3 iK3.~ ,IlHTa~TCSi 

3a CQ8T nepeXOJJ;OB, H,JU'utHX C. BHmeJieJ:autHx-ypOBHeA,: a He··aa ·cqeT 

np~11oro ane1ttpoaaoroi 3axBaTa, TB15I. ;: .: 
1 

:. 
'f ~ 
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. Ji tSI 
XOTSI npe.n;naraeMaSI cxeMa ypoBHeH :Jd He RBJrneT.CSI l10JIHOi1, 

' ,. t' 

MOKHO c1tasar1,, tITO ypoBHR Yd ,s,. 11ue10T He poran11onHjn np11po,1ty. 

:, IIo-BM.ztHMOJAY, ¢opMa n.n;pa .Yd ,s-, eme 6JIH3Ka K. c¢'ep11qecxoil. B 

TaKOM cnyqae ocHoBnoe cocToHHHe ·yr1,'
5

' ·~oxeT,:-6~T·~:l1£ HJIH h-%. , 
· corJiacHo Mo.n;enH Mai1ep. B pa6oTe II .• M •. AHTOHl>eBqi1; ~ lp. 11ccne,n:o-,s, . . \ ... .,. ' .· . . ; ':, 

BaBWHX paella.I!; .Yet B . CLL ISI ( §r ,' .n;aeTCH npe;ino~TeHlie COC-

' COHHHID 7/2. B03MOXHO, 'll?O nepBllit B03C>YX.rteHHbli1 ypoBeHb C 

:rneprMetl 108, 3 KaB HUeeT- xapaKTepUCTHKy .,_h ·9/2~ .3":rci He. npoTHBO-
. . 

petIHT MYJibTit1non1aocr:U ,. MI + ·E2-\ '· Y:. :- nepexo.n;a 108, 3. MB. 

ABTOpLI, ·BblpaJlCa.K)T, 6naro.n;apHOCTb: pa,ICH~XMl.HI'lleCKO:UY KOJIJI8KTl1BY 
' . ; . . . . . . 

• . I . 

JIBIT mum C PYKOBO,IJ;HTeJlelit B.A. XAJIIOOillM 3a Bhl,n;enemrn cppaKI.\HM TB , 
. ~- .' .. .,.\:;~ l,)-J P•. » .... ')' ... ~ 

, K.51. rP0M0BY H H.A •. DTJIAH,U0BY sa .co.n;eifcTBHe npw BhlnoJIHeH111r Hac-

T0fl!llell pa60Tbl. 

. • - ~.'-s<~ ,~ 

06'be,ltHH8HHbl!a HHCTHTYT. sr.n;epHH~( !19Ciie.n;o Bamii1. 
; 

HayqHo-11ccne.n;oBaTeJihCKMi1 ~HpTH,TYT R,1tepHoit 
<pl13HKH MocKOBCKoro rocy,Ita~CT~eHHOro :ya1rnepCHTeTa. 
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' t2• ' I I . . ti i, 0 

i' 1'::: .,.! I 

. :,S?5,'l .. 

395,6 
1 I I I I 1 1 359,6 

~ I 
----- 10~,3 (9/2-) 

~150a . . »Jiilm»mkn. ,.?,n,1,1,11 ., , . 0 ¼-
64Gd. is1 

Piic. 5. Cxe11a YPOBHei tjr1, I5I • 

·/ 



PHc. I 

N 
2 

1 

1250 
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. 1500. 

P&K344.0 ' · 

l 
f15O 2000 HP · 

CneKTP qX>T03JI8KTpOHOB 'cppaK[tHH TB. 

rpacpHK 1modpaxaex cnen:xp .6es nonpaBKM Ha nepHo.it 

noJiypacna,n;a.Pa.n;HaTop - PB, 5 Mrp/cu2 • 

., 

2 

1 

20. 

PHc. 2 
40 60 

. Co Bna;n;ea11.H c 

0 1/0 

CoBna;n;eHH.H c 

80 N! Ka/.lano 

( -JiyqaMH IIO K3B. 

f -JiyqaMH: I) 250 KaB, 11 

2) 290 K3B. 
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,naHarymrn A. c. 

HCCJIEilOBAlfflE CIIEKTPA KOHBEPm1:0HHHX SJIEKTPOHOB 

rA!OJrnirn:EBO~ ~PAKUIDY 

HCCJI8,JtOBaH cneKTP KOHBepCHOHHIDC 3Jl8KTPOHOB HeMTpOHO,Jte¢H

IlHTHWC H30TOllOB,CO,JtepXantHXCSI.B npenapaTe ra,n;oJIHHH8BOt:l cppaKUHH, 

noJiy'leHHOtt nocne .ltBYX'laC0Boro oCSJiy'leHHSI TaHTaJI0B0ft MHm~HH npo

TOHBlm ·c 3HeprHett 660 M3B Ha CHHXP0ilHKJI0TpoHe OH.ffif. 

MCCJI8,ltOBaHHSI B8JIHCI, C IlOMOiltl>D .D;Byx·cneKTporpaq>oB C O,ll;HO-

po,ll;HHM MarHHTHLIM noJieM B 3HepreTH'l8CKHX ,JtHanasoBaX I00-700 K3B 

(MaJIHtt cneKTporpacp Rma~ = 23 cw) H IO - 45O.K3B (don:r,mott 

cnexTorpaip R max = 50 CM). Paspemanmasi cno coCSHocT:r, npHCSopo:e 

.o, 3 - o, 5~. OCSa cne1tTporpaq>a rpa,1tympoBaJIHc:r, no F JIHHHH_ Th 8 • 

OCSHapyxeHH H3BeCTHHe paHee y-nepexo.itH H30TonoB GdI46, 

r;d,r47 , . Ga,I49, H8K0T0pJie ( -nepeX0,l(Jl Gd ISI H GdI53, a 
_, (. 

Taiae PH.it JIHHHtt ,ll;O'lepHHX H30TOilOB TepCSHRo 

OCSHapyxeHa Taxxe CJiadaSI KOHB8PCHOHHaSI JIHHHSI, KOTopyn MOXHO 

H,l(eHTHqnnn1poBaTI, ICaK I< -JIHHHD f" -nepeX0,l(a C :rneprHeil 290 

K3B, Bil8PBH8 HaCSJID,Jt8HHoro Cop0KHHHM H ,ltp.[5] B onsTax no 

r -( - C0BilaJJ;8HH.HMo 

Kpove H3B8CTHNX JIHHHil B cnexrpe HadJIIO,Il;aeTCR TaIOlte 0K0JI0 

20 CJiadHX H0BHX JIHHHtt, npHHBJ(JiexamHx, no-BH,ltHM0MY, H30TonaM 

ra,n;oJIHHHSI HJIH ,lt0'lepHHU H30TonaM (CM. TaCSJIHUY I)., 

Hay'IH0-HCCJI8,Jt0BaTeJILCKHi1 HHCTHTyT H,JtepH0t:l q>H3HKH 
1 

MoCK0BCKoro rocy,11;apCTB8HHoro Y1urnepCHT8Ta.· 
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Ta 6 11 Hg a_I 

3HeprHH 
KOHBepCHOH. 
JIHHHH 

62,69 

I20,'05 

I60.6I8.± 0,33 

· 2I2. 72 

I25. 7I 

I30.88 

.!36., I5 

145.64_±0,32 

I84.lO· 

I85.08 ., 

185.73 

188.89 

I90.3l 

.203~20·' 

206.56 

241.25 

206. 89.±0, 47 
1
269. 79.±0, 37 

3IO, 29,±Q, 43 . 
3!8. !8,:t0, 54 

328.0,±0,56 

335. 2.±<), 6 . 

508. 8.±0, 6 · 

550.I.±<),6 

58!.37.±0,7 

65!.0.±0,9 
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. ~ - ·. ,, 

no Sl,Ifepiion ''cneKT.POCIWHMM n 'Ture (I96Ir~) ·; · 

/ 
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rpo110B K.H., .IbreJienoB B.C., .leJieB I.T., 3BOJI:&cxa B. 
. ' . ( : ,, . 

/ 

0 MYJLbTlUIOJlhHOCTH UEPEXOM_ ~2 Ka 13\ B HME Sm I 49 . 

B padoTe. B~H: <I>y.;.Ji3DH:& H .)f.p.lII, B .KOTopoR H3ytla11csi_ cnexxp 

KOHBepc~IOHH~~ :rnex;p~Ho~, •. B03HH,K8JOil{HX .npll ~c~~AEt .. Cu 149 _.,. .Sm 14~ 

dWI odHapyxeH HOBbl~ nepeXOJ.t,.B ~J.tpe Sm149 ... c 3Hepr~en 22 _K3B. 

· ,UeJI:&1> aab~o,Hmeff ,pad~Tli· dHJIO onpe.1teJ1eHHe MYJil>TI.mo:J11>HocTH 
, :· .. • ., . '. . - . . : ~- . • • . ' i • ' • - ~ .... ' ' 

a Toro nepexo.1ta... , _ ,_: 

Ha j3 -c:neK~poMeTpe C J.tBOlilHOli_,cpo_Itj'.~Hpo~~pA ,Ila _yroJI ll,1/2 H · 

npHdopHOA; mHpHHolt .· JIHHHH .o, 2~ H3MepSIJICSI yqaCTOK .KOHBepCHOHHOro 

cnexTpa,-Ha :~:o~o-pox. Haxo~si:rca . I.,·_- H ... /1 _ JIHH~~- ne;~x~~a 22 K3B 
eu.:_ 149 (CM p.HO .I)' . . . .• .. ... . . . ., . .. . 

' . . . . 
Hc:roqHHKOM ·cJiyZHJI npenapaT cu ; Bll,Il;eJ1eHHl:tlt H3 ra.1tOJ1HHHeBoi! 

~paKUHH cnyCTfl; 20 cytoit llOCJle KOHUa pa3J.t8JI8HHSI. Ha:uH dliJIO onpe-

,It8JISHO OTHomeHHe HHTeHcHBHOCTeli JIHHHA · L, , L,, , L111 H M 
no Cl!8TY Ha MaKCHMyMa.X JIHHH:R. IIorJiomeHHe B IlJ18HKe OKHa cqeTtrnxa 

ae yqHTii1Banoc1>. lliieaKa nponycxana anexTpOHl:l c aaeprHeit """ 8 K3B. 

B CBSI3H C 3THM B03MOXHO, tJ:TO HHTeHCHBHOCTL M -JIHHHH HeCKOJILKO 

saBiiimeaa. 

CpaBH8HHe OTHOmeHHSI K03qxpHUH8HTOB KOHBepcHH Ha IlOJ.tOdOJIOtIKaX . 
L, , Lu , L,,, H M c TeopeTHqecKHM sHatJ:eHHe:u, KoTopoe 

npHB8lt8HO B '7ad11. I,noxa3HBaeT, qro axcnepHMeHTaHLHOe OTHOmeHMe 

xopomo corJiacyeTcsi c teopeTHtJeCKHM .itnsi nepexo.ita THna MI c He

donLmoR npHM8CbD E2 ( < 0,5%). IIocxonLxy xapa.KTepHCTHKH OCHOBHO

ro coctosiHHSI Sm 149 7 it!. - 2 ' 3 , MOJ:HO Ha ocHoBe onpe,JteJieHHJI 

MYHLTMllOJibHOCTH nepexo,Jta 22 KaB H OdOJIOtJetJHOI MOJ.t8JIH npHnHCaTL 

ypoBHD 22 ~:a (dM. -~xeMy pacna,It~ cu 149, npHBe.1teHHYD B padoxe I ) 
. 5: · 7 9 

xapaKT8pHCTBKH z -, 2 -, z -. 



j 

73, 

Ta6Jrnga I 

-- > .- < - • -

' 
·cpaBHSHHe 3KCnepHMeHTaJII,HhIXOTHOmeHHM K03q>cpH~HeHTOB 

ICOHBepclUt Ha LI ' L,, ' ',-. L;,, H' M IlO,It060JI0t{KaX 
. . ·, I ,. , 

C TeopeTHt{8CKHMH )tJIH pa.3JIHllHhlX MYJll>TKilOJII,HOCTeli 

) '' 

·MyJibTHilOJI:&HOCT:& 
I , ,. • 

· Teoperif qecKoe 3Ha
'lJ8HHe' 

MyJl:&THilOJibHOCTI, 
TeopeTHq.saaqeHHe 

3xcnepHMeHTaJll>Hoe 
sHal.leHHe 

I , 

r . 

nepexo.zta 22 K3B·. 

Ef E2 

' . . ' ' 

I:0,68:I,08:I,I4 I:250:320:330 I:I00:120:IOO 
, I · ~, t ' ' . , 

. .M2 

I : 0, 09 : 0, 02 : 0, 59 I :_ 0, 06 : 0, 52 : 
./ : 0;81 

lO 

I:0,07:5,4: 
. ·:4,? '. 

i 1:( 0,214+0,12): 
:co,20:0,11): c1,15+o,5o) 

. - -

' .. 

( ' 
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I I. 

I 
I 
' ' 

I I . 
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I 
I 
I 
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UHTHPOBAHHA.f1 nHTEPATYPA 
'I. 

/I/ BaH ~Y-U310HI, ' H·.J3H3.H' K~ rpoMOB, B.JJ,xeJieITOB, 

A.Ky,IJ;pSIBUeBa,'D~H3BH~KHH. HAR cep.cpM3.T:26 }f. I, 1962. 
I 

• . I 

/2/ Murakawa K~ Phys.R'ev., 9J, 12;32 (19_54). 

/3/ Bogle,; G:s. and Scov,11 H.E.D. Proo.Phys.Soc., 65A, J60 

(1952). ,, 

I 

( 

t • 

I 
• I 

I 



!, 
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''B.C.' }LxeJienoB, A.H •. MeiBe.n;eB; n.H .. MOCKBHH, 
H.<I>. 1YtJeBaTKHH ii C .A./ lllec,:onaJioBa 

. ' ' ; ' ' 

-, i' 

.. HCCJIE.UOBAHKE CIIEKTPA KOHBEPCHOHHlD( 3JIEKTPOHOB 5e\ 119 · 

B. OEJIAQTH 3HEPrIDtl BbllllE 600 K3:e 

I . 
I •,' 

· HeiTp9Ho,n;eqi0q~THNe. HSOTOllH 9"e 118 H · !Te 119 noJiy~JIIJCb 

o,n;H0Bpe11eaao B peaKJ.\HH rJiy6oKoro pacmenJieHHR npH 06JiytJeH1rn 

~Hme~H C·s ce ' npoTOHaMH. C aHeprHell ~o .VaB Ha' CHHXPOI.\HKJI0
1

-

TpOHe OHfilI •. 
( \ 

·11£HrOTOBJieHHe HCTO'lJHHlCa 

. MHmeHii pacTBOpmtacb B o, I. ·)f pacTBope J(ci. OH c nocne;.. . 
' ' ' ' \' ' . ' ' 

, . .ItYDllfHM ,n;o6a.'B11e1nie11: I) HOCHteJieti JI$, (IO ur) B BH,n;e ffa3 Rs 03uSe 

(5 M~)· B BH,n;e ~~Se O,, ·, 14. 2) IQ% _paCTBOpa Jva.2 S _''(2 MJI). ' 
• i • 

, I 

.06pa3oBaBmHeCR THOCOJIH pa3nara.1rnc1? no,n;KHCJieHHeM pacTBopa co- . 
- . • ' , ·. , r . 

JIRH0£1'' KHCJIOTOH;. oca,n;oK CJJibq>H,ItOH_.As H. ·. Se IlpM aTOM npaKT.H.;. ' 

tJe.cKH Han;eno 3axBaTI:iiBaeT 'Se H · . .Sc' ( · S g .,:axxe 06pa3yeTc.H npH 

CiQ~6ap,n;HpOBKe). · HcnoJI:&30BaHHhl~ · 11e,:o,n; ocax,n;eHIMI cynbq>H.IJ;OB ,n;aeT 
• • I 

'1Jyqmyro KoaryJIRl\HD oca,n;Ka, · tJeM ocax.n;eHHe cepoBo,n;opo;:ioM 113 KHc.,;. 

11:WC paCTBOpOB •. IlocJie · ~eHTpMcpyrHpoBa~HR oca,n;oK paC'.rBOp • .HJICfl ij 
·- . ' ' \ ,, -. , ' 

' KOHI.\8HTpHpoBaHHOi1: Hee' c ,n;o6aBnenHeM NCt 03 ; nonytJeHHR~ 

paCTBOP mirpeBaJIC.H ,Il;JIR y,n;aneBHR BN,n;emrnmeroc.H xnopa H H8.HOC.HJICH ' 
,• • I, ' I > 

,' 

Ha xpoMaTorpacpH'leCKyID. M.HKpOKOJIOHKy; HailOJIH8HHYIO am1om1To~ · ' ~ · .. 
' . ' ' '· \ 

.Uay3Kc-I,~ B ycno,BI,fSlX HaHeceHl1SI,' .ns H , Se O'lJ8Hb CJiado 'copdM-

. pyD:rcsi cuono.0.; 11 nocne npoMNBKH 6KHCe Ha 1 xon,oHKe ocTaeTcH 

TOJibKO !fe .. 11 , $ 6 ' • / 

,, 

; I 

1' 
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Ha1rn 6HJIO ycTaHOBJieHo, qTo :SCf B MHKpoKoii11qecTBax nonHoCTl>ID 

BOCCTaHaBJIHBaeTCSI CMOJIOi1 ,n;o 56 !ff ' KOTOpaH npoqH'o y,n;ep1rn

BaeTCSI aHH~~liTOM np~ ~cex KOH~eHTP~UliHX COJIIIH~i1 KHCJIOTht. 

IlpH 3TOM nepB~ fk'' ~·JID11pOB~JIC8 ~ o, 5 .iiHci ' np11~eM mvipHc 
" 'c., -.~> ~-,~~ . ',• l, :· • .. ;~: -~ .; •;, •7 < \' ' ::,•• ' :: , I 

Ha mtxa He npeBNmana o,n;Horo · CB06o.n;Horo 06'.oeMa · KOJI<?HKH. IlpH 
:,. ~ •' • i •'"'-.'' "' O •• ,, C, -~.1; '••< , .. :,,,~ ~-•: 

11Cil0JIL30B~HHH neperHaHH0i C0JIRH0ti KHCJI0ThI MeT0,Il;,.Il03B,OJISieT 

. nonyqH~~ oqeHL ;~HKH~·:·npenapliThl :T~~~ypoB.oi1 ~;a~~~~. B Ka~;~ 
' ~ \. i •''f.,,~.·:--··,, -~ it,.':,.~\~-f- ,· ;· .i;.~_-:,;'~'i:" _-( ,) t~·j:_.':'>':,: 

CTBe no.n;KJia,Il;KH HCllOJib30BaJiaCb aJIJOMHHHeBaSI <pOJibra TO~~KHOll 5.f.'. 
• ,J .... ~ 

A.n nap a Ty pa 

Hsy\feHMe .KOHBepCHOHHOl'O cne1frpa TennypoBOi1 q>paKI\H·~ np0113-

BO.D;MJIO~b. -~; rio~~~l>JO ,n;Byx · :j, -cnextpoMeTpOB c ,n;ByKpaTHoti ¢oii-
cHpoBxon 3JleKTPOH~or~. nyqx~, noc;poe~H~ :Bc/BirnliM~~ .•· . 

Cne~TP~Me;p1/ o6~a~aD~_)mJI~~}~o~6M If ~;~1~·~3HaqeHLl JJ;JISI 
-> .• :;-; < • 

HCCJie.n;oBa.IUiSI cneKTpoB 'KOHBepCH0HH:blX 3JieKTp0H0B MaJioi1_ HHTeH-

CHBHOC~H B. o6nac'.i:~ 6.on1>m11~\rn~prH~. ,- · · · 

C IlOMO!q~~. fl ~cneKip~MeTpa', C; .n;iiyxpaTHOit. cpOKYCHJ)OBKot:i 

Ha yrO·JI 180° ( ~a~pemanntaR '~nocodHoC~b :··o, 5%, '~OH COBria.n;e~ 
• ;.. ~; ~., ; J -,. ' ; . ~ • . , .'t , . :, 

HHii .:. 0,2 COBn~/qac·~) HCCJie.n;o:aaJICR cneKTp 'KopOTKO:atl1BYil\8ro· 

H;o~ep~ • <ie Ilg~"·lf3;q~HMe cneKTpa )l~JiiJi~·~y~rifri 113ci~epa :,§e ll9 
,,,, ·~; ... {.,,•,,•-,., ,.·'"\:·i./,..,.;/'>_:::::•''.'. ,.,.~--;~;"",.:' '-, ;_·;__<·~--:·,,:.- ·.· 

BblilOJIHeHO Ha cnexrpoMeTpe C ,n;ByKpaTHOll cpoKycHpOBKOi1 Ha yroJI 

x•Vi'' , B YCJIOBHmc~·· Kor.n;a pa3pem~m~~ cno~·9cs~ocTb paB-
t' '.:' -··-· ... ·\.[; .... .-_:'..,.::-: ""--._-·,:.~.::, ,,,,.,. -: ,_.i~~ ··•1 •.. ti .... ~ : . ' 

HSIJiaCb o·, ~. <J?OH COBila,IteHR'1 cneKTpoMeTpa. M8Hbme l COBlla,l(emrn . 

·"',•') 
;, -.. ~ ' - \ . . 

r 
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Pesym,TaTLt nswepeHli!l , 

1, :..: • - 4 ~~ ,, •• ~<:, ~~ :.;:, :.: ,. J! ,f 

B paCSoTax ( I, 3 ) , ·OOCBSiuteHHWC H3ytJeHHIO KOHBepcHOHHoro 

H r --.c~~~~p;~ i '}e:·it~a- H;,) :~ ", 119 ~ ~~\suno',', b6H~~y~~HO 

r -~epe;~i~~; COOT~~TCTBYDuiHX :r,/4 _:,, ~ i5 ~~en,_' u ·i~~H~;~~- j,, 

JtautHX · .. : ·9e· "IIB~'. B -H~CTOSUl{e~ pa~o;~ '.mKxe He, 38.M~lleHO, , o ~~e~" 
peXO'AOB _ ie· 'IIB~ riacTO~- cJ~KTpa; ~\;on;~~~'.· 't: ., ,'60Q'I{;~ oc

nac5Jl~J1CSI C nepH0)\8.MH ~~~;pacna~a/'n~111~a.nneJt~ntHMli H~o~epa~;'.i .lfe 119• 
,, >. < ;~·-•• :: / .- : •' • : ' ·"' '. ,- < , '. - ... ~-, • 

:Te. 119 ( '77~. -_- = _ 17 qac. ). -~~y.q~~li~ ~o~BepcHoH~oro cneICTpa 

KOpOTKOlU1BYl1(8rO l130Mepa ~ 119 npOH3BO,ltHJIO~b B HHTepBaJie :rnep-

r.HR 600-700 KaB._ Kpo:ue Toro, -~;BnepBble. npo:u:epaHa\ICOHBepClWHHaSI 

nHHHH,, co,o.;BeTCT~~ma:n_ ~~peX~.14¥.~, £,_~ ~?6? ~:rn; ___ ,r_-Jl!~H 

:nor~ ':nep~xo..na H~6Ji~,ItaJIMCI, B ;padoTaX [I)!j' < • -• Pesy~~TaThl' H3Me-
,''.' ',.·~,:•.'- ,; ··.',/i~.'', ,., .-, ·; ~-•, '., :~-:·/,:., '.._/~ (,,. ,-·,·;.y;: ,:_'._:• , .'r·.' n ,1: 

pea11R npe:itciaanen1;t Ha puc. 1 H cae.14eHu B xaOn. I. 
. 

1 
> '-<,'.L.:::·:_·- : ___ -, ·• ··_.,;:J<.-.:--·""·-,·:.:1 :-,: ,_:.:1 1 :, . _.·i.· .. _,_ '-; 

D HHtepBaJie -aaeprM~ 600-?00 K:rn OTlleTJIHBO BH,ltHB tl8Tlipe 

KOHBepcMo~~~e--~HHMH~; :JIH~tuI ·~ Ee ~ 613,8 ·Ka~ H~dnJO.zianac:&, paHee 
---:,fr:«' -:(,:". "' c....,~f " .,~: .. '-~·,· ·;,;1_, :.~:~·sf. ,:.,. ;_.,~i ... :.~-~-- ~· . 

B pado'te '[2J H COOTB8TO:CBY8T' ~~~e~~HO~J' , - (_ .:.ne~exo,ny .. ·? 
Er = 644 Kea [1,2J •. n~ ctj;n~~HD:H¥T~HcHBH~cTH 3foi_ nHHHH. B 

.' . . . ; : ' ' •. ·:; '. . - , ~: . - '\ . ' . . 
?e'leitue 5,5 CYTOK Mli-YTOtJHHJIH 3HatJeHMe nepHo~a noiiypl3.,CIIa,na: 

, _,_.-~;~\·:'~71-: .. ,.-.t--<,._ :; -- ~-:: -~ -,:·:(_9r.;:::r<:-::~~ " -~~~Y:.:>i~J:·,:;:·t~' _.: \.i"'-~~ ;."•J· .. / , 

rr¼i = +?•I" . .!.' ~,.7' qac~. OcTaJI:&~lle ,TPH Jl~HHH ,·ri, cn~K,!P~ K()HBe~trno1~-
. -- • ' • i . .,. • . : ' . ,' ~ : ·. . . -. ., . ' -· •. ,( • .. ' 

HUX aneKTpOHOB Ot1HapyxeHLi BnepBue. )l)UI BCeX Tpex Jll1Hl1i1 H3MepeH 
·-~-~ ;•)·•· :·',_)-,f~~i ;~·; .,_,..~~~ 

4
:'. ,; •· \_r) :•: ~ ,. v·,":> :::.~ •-. :,'_ ~-' ·1 -,"' _, • , ' "·--:. ;~:!:-:",~~.:•~: 

nepMo.t( nonypacna,na,·xoxop:&1R oKa.saJicn'paBHblM- - 18 qacau. 
;,: .. {!-,··, •. ,: !,~:.~i .. t~ ·,/.~rl;'~) : ... ,· .. ,/ ~i , , _,·. ,} \ ~;, .'.:.. C:~. :fr/

1 

_ ~ 

IlpH onpe.D;eJieHHH aHeprHfil 3THX JIHHHR B KatJeCTBe'penepHNX 
·.:~·~ ... ,i',;~ n- ~.'~!_·~n·.--, =:f ~"- •··_•~_::.~.-':'t-""""';', ; ,.f -'~,,._ <:·· i ... -1 . ·:::-

CJiy:atMJI~ ~MHHH~ .I) Ee.' = :61:f;a + I,2~Kaa (3H~tJeHMe 3Hepr,HH. 
~-"~~-~- ··-~.:.- ) -.,.. H:,:,·,~ \ ,.rL.:'._"-:--.. ;~~:- ·•~,·:.•.3>-:,;~7:~:. '..i. ~>;., ,:. '-. -~~:·_:'~-~;_:<J 

nonytJel{O m3. : fa ~cne,KTpOMeTpe C ,nByKpaTHO~ cpoKyCMpOBKO~ . H,a 

yro11 :n:.iff ') H 2) . Ce··:.~ II9b,5 '± 1;0 KaB {2~,H306~axe~Han ' 

Ha 'p11c. 2. · 
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.~a~~OCJ~, 538,~Pr~i\ E~, -Eea, '." ;,??,}),~~'~:, H, !• ~e3,~_fe"" =:36,? lfaB 
. . ~· . .,.. ·. " ~,. ~ " . '·. ' ,_ '• ; - '•' ·." ..,,. ~--:.-~ ·'t•.•··"- 4\.1,, ..... ,•~~tj ,),,, . 

B,, ,npe,.itenax O~H~OK ~314,ep~Jrn,~ CO!Jna~a~;,, ~~~.It~( c~~Rt,r ,~11C'M3KH, .. ~' 'i' 
• \ ~ , ' • • ,~ •• 

0 
="' "' "'<• ~~r.,.\S '•• >, •';: ;_ ~ i_•,: 'I «••-'< ~t,.,i~, ~'., ~- ••'• •,•~~ •.., ,. ~ .> t,' •, ( •. ,1, •,, '••' 

pa3HOCTH .. ~Hepruii, ·,9BSI3JII> ~JISI,~ ~-:-vf: L •> -< OciOJIOtt;eK '/\ -.~f ,! '~~p. ,ItaeT .. 
· • / .-, -, i:.. 1 ·•··· • •• •J'., •• "'- 1,,-~" ~l--·' · •. .,·., -~ ··" ; -., . .,, -- •.·•,;:. ·.,\ .J. ~~--t, -. ,,_. ~.,4 -~··~, 

OCHOBamte .H,IJ;e~THq,HµHpo~a,r,t rpypny ,:§;a .• ~~.:,' L .. :--~mm~~~-,~ ' ' ,,,~ ,' 
' ;,. •• ~.,~•-~ ~-<;',J..(•'•}•~•'"• C • >';,, ,;t,..,, "•-'•• N·'••~,•-- e >,)¼ \~.;',,,f\.~f¼ ,J,,_;,.4.,_.,.,...,.-, 

nepexo.1ta c Er~ = "545 K3B, · a . e 3 11 e11 ·. , cooTBeTCTBeHHO, 
~:. ~· .t" ,:~. --~'•{-,'.'· ~:·~--·::.;·./; ··,;._/>'~.:t··· 11,;·( J> •::/;': 4.:..;.t.;"',,~;~.,,-·: :·':;,~,.~ ~' 

KaK K:·11. L . ·-ICOHBepciioHiwe' ·snexxpoHiine'pexo)ia 'c''' E:/';, 701 K3B, 
- ,·: i.../ ,-; ·:·, .• Y l'; .:•!T ;,." (Z ~,,.>-~; i5.~',_,,:;n:) ~-~::.; -,t _ ... ~.: r; :~ .... ,-::~'.(-: -.. ~ f' ·:·· ~; r · ~~:.~) :·J.t· .. ., ,; :-r·r,:1 :.:J; ~ 1 

He1113BeCTHOro paHee. 0THOCHTeJII,Hhle 111HTeHC1'1BHOCT1'1 :H3MepeHHblX JIH-

HH~\ip~B~i·eHhl-':a'. T:~g1_· {~: . 'i'' · :.·. '('. ,:-,:.cn'i ·· .;,; .. ;,·.r·:·1 

Se II 9: ('i r,Z ~{: ii; 75; ;~Hsi" ti]: Y~: Msytie'H~e K·q~~lgP.~~6k·aorh~ ;cri~~T~~ 
)tOJiro:m:HBYntero ·11s0Me'.Pa 5e_ 119 'npOli13BO,ItHJIOCl>. ,~. ii~Tepli~JI~)[~HJpr~.'1 

600-1200 K3B. Kpoue Toro, BnepBHe npoMepeHa KOHBepCHOHHaSI JIHHHSI 

C Ee:= 1344 lfaB;. CO~TBeTCTBYDnt,Hfi nepexo,IJ; ( Er"' I370 K3B) Ha6-

JIIO)taJICSl no .. r:-,!IY:'Ia.MtB ipa6ore[ll[;•./:•,·' .. , 

PesyJl:&TaTH,; H3MepeHEil npe.it~TiiriJieHt' Ha· pic.2' i{cBe.iteHbl B , 

Ta6JI.2. 

B paJloHe 600...:.700 K3B nocne Toro, KaK pacnancsi. ce11Ha,ItUaTH

ttacoBli£i 9e 119, mrnidt_, np:0aa.1tJieJ1Canv,1x ,1toJiro:ac1rnymeMy H30Mepy, · ae 

06HapyJCeHO. B l1HTepBane 3HeprH£1 700-1200 K3B Ha6JIID,ItaJlTCSI C8M:& 

KOHBepCIIIOHHI:DC 'JIHHl/1£1, :HHTeHCHBHOCT:& KOTOphIX cna,ItaJla C nepHO,ltOM,. 

6JIM3KHM K TISITH ,nHSIM. JlHHHSI c Ee= 1025,9 K3B Ha6JID,11;aeTcSI Bnep

Bhle; OCTaJII:,Hhie mecT:& JIJ.1HH11 y'!l.e Ha<5JIIO,D;aJIHC:& B cneB;:P~ 3JieKTpOHOB 

KOHBepCHH B pa6oTe [3] • ECJIH :H,IteHTM<pHUHpOBaT:& Hafii.n;eHHhie JIMHMH 

KaK I{ -KOHBepcMO~HHe :rneKTPOHbl, TO ,Il;JISI COOTBeTCTBYDntHX nepexo-
. ' 

,ItOB noJiytI:HM 3HatteHHSI 3Hepr:Hi:t, paBHble :, 921, 951, 988, 1056, 1I04, 

1146 H . 1221 K:rn. 

llen1pe 113 3THX nepeXO,ltOB, 06HapyXeHhI no f -11ytra.M B pa6o

TaX [1,2] ( CM.Ta6J.i.2). _ 
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'. !_/ .. 

, ~-; <r1 ~-/ - f\" ~: ,._ tp:L.t 

.... ,. , .. , 
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C ~~~Lil, H~~q~H~SI_.)3 --,~pe~TPPB KOP~t~?~~n.rm~~- H.~,o:roi:ion Ye 
(7eII6~2,s qaca H ~,11T: ;_ T, 7.: qaca) 6HJI~;jpa;~60T.~~~;JJe~.<?.1t1nw. 

Bll,ll;8JI8HHSI npe,i:iapa.Ta pa.n;~<_:>a~:':IBHOrO_ T8JIJiypa de3 HOCHTeJISI C dom,-
, ... (/"' ' __ -, , .. ,4 •J 7.· .;_ r-•·:~7":;;l~\~?~})_ ;; b ,_'.T)._~';~'.·,~.:-~.;""!'_;;-:.'.• >,.: \Y.• .•e; _: .• ....-~.:,;-'j ·· :·, ;'' 

molt,aKTHB,HOC.T1>.to., Pa;i~oa.KT~lrnHe: if'3"oronH. :fie, n,iinyitani'6i"'np1( O~Jiyqe-
.. ,_ \ • ~ •. ,\,..,•,, .. '.',,·/,' ,,, ' ll :'.-,} J. --'~.;,:_: _;_~. ·.,'.f;!_.J::: -.~:-'._.i'i, ~• ,j;,,(' ~·• . ·~; ; ,J:j 

HHH MHIII8HH :JC[] IlpOTOHa.lffl er 3HeprHeit 660 M3BejBH,lJ;e~eHHe.
0

0CH_<?BaHO 

Ha coocaE,IteHHH .pa,n;HOaKTHBHoro T8JIJiypa .. c, .. H0l'I30TOilHlilM HO CHTeJieM. 
. .- ... ,,. ····-' ,, ... ,__.._~.·,.- ·_;~-. k'·.:, ,.·· ;.:= ~4, ,....:~,;:,1.__..{ ;.;__ -"~l~•tt: .,'.:; .. :i, .:,,~~ 

( St: U:} 1-1, .ztaJI1>HeHmeM 1HX ,pa3.n;£rneHHH ·11: ottHCTKel' np~papara. -Be , 
3aKJIIOttaDUlHMCSI B c6poce cyp1>MLI H B03MO:!HlilX

1

~3arp°i3"iieiii1:n: Ocruit;iteHHeM 

cyJI1>cf>H.ItOB H3 pacTBopa, B KOTOpOM T0JIJIYP HaXO,JJ;HTCR B mecTHBaJieHr-

' HOM COCTOJIHHH. 
.. 

MHmeH:& H:J pacTnopSIJiac1, B 2-3.N"Hce-, qepes pacrnop rrpo-

nycmncst TOK H2 S H 3aTeM BBO,n;~Jioc1, ·- 2'."'"3 Me. .. uo~HT0JIR S'C 
. . 

(Scee.I s 6ffHce j npH Henpepuaaou ToKe '/-11. s. KaK nom3aJIH 

onura C HH,ItHKaTOPHWH KOJIHqecTBaMH, pa,ll;HOaKTHBHHRSe° IlOJIHOCT:&ID 

ocax,naercs Ha cBeEeo6pa.3ynmeRcSI nonepxHocr1t'. ocaitm cyJI:&cf>H,n;a cyp:&

MH ~ Oca.ztOK cyJII,!pH,ItOB q>HJILTPOBaJICSI, IlPOM.HBaJICSI 2if~ce, pacTBOpsrn

CSI B KOHit. HCt c CSpouou. PacTBop ynapHBaJicSI ,n;o H€H'SoJI1>moro od'beMa 
. - . ~ 

( ,.., 0,5 1.m), npH 3TOM .ztodaBJISIJiac:o · KOHit. HCl (I-2 mnJIH) ,n;JISI non-
l 

aoro y;taJieHH~ dpoua! K no.ny~eHHoMy. nocne Ta1toro ynap,IBaHHSI ropn-

qeMy paCTBOpy ,ItOdaBJIHJICSI paCTBOp O,I .}[ J< Mn 0" ,ItJIJI OKKCJieHHR 
er. 'I+- '1+ 
ve. )tO 8""e • lJepe3 3TOT pa.CTBOp ( t,S - l}.J/' no Hee ) IlOCJie OXJI8X-

,It0HHSI nponyCKaJICSI TOK H2. 5 , BllnaBmHR Oca.I{OK cym,q>H,n;a cyp:&!W OT-

q>KJII,TpOBHBaJicR.0CWIC,JJ;8HH0 cyJI1>q>H,n;a H3 paCTBOpa TTOBTOJ)SIJIOC:& .ztBax,n;u 

npH BB8,It0HHH CB0XHX nopnHR HOCHT8JISI. 3ra onepa~SI .n:aeT IlOJIHYD 
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oqHCTKY npenapaTa TeJIJiypa. 3aTeM ;,CJie).(yeT ;3Tan IlO,llrOTOBim npena

para )lJIJI HaHecerurn Ha MHmem,;:'l{JUI .. sroro .~.reJIJiyp .HY)lHO. OT,D;eJIHT:& 

OT MaKpOKOJIHqecTB MapraHna, ).(JIJI qero pacTBOP KHil8TH~C8 B reqe-
tT'. 6+ a-_ 1(-#- . tT.. 

HH8 20-'.30 MHH.C BNHCt )tJISI BOCCTaHOBJI8HHSI ;:Je . ).(0 .:1e H .:1e 

eme pa3 coo·cax,na11cH; c •.HocnreJieM :"SC("' /,-,e,) ,JIPH .nponYCKf:lHH~:;rom 

H2 S • Oca).(OK cyJi:6q>R.ltOBt q>u111,rpoBa~cSJ . .-qepe3 q>i1JI:&TP},C'.0.ztHau~:r~ r 
. ; "' . 

pou $HJibTpymmeit noaepxHOCTH ~IO MM~ Cyp1,ya OT).(8JISIJiaCb-OT TeJIJIY

pa paCTBOpeiureu OCa,JJ;Ka :Ha qmJibTpe j·:KOHU~- Hqe'.. IIocJie.s:,;mare.~1>~9.lt 

npOJ.raBKH $HJibT,pa:cxoHu. ,·,Hce\T8JIJIYP, :OCTaIOl!(Hi'iCSI:_;H8:_ $HJibTJ)8 i. j)acT

BOpJIJICSI B i'KOHU. · HCe'.:c::HeCKOJlbii.M~,n( Ka.IlJIJIMH '.,"'•Bi2' • ,Pfl:CTBOP.:.ynapH-
. . 

BaJICSI noqTH ,n;ocyxa, .'CT0JIJiyp~<CMI:lBaJICSI'\H~CKOJJbKHMl!,)QlilJISIMH3:<Jfrf(C t 
(3-4 <1taTIJIH) 'H HaHOCKJICSI 'Ha:1.t:HmeHbC,ll;JISI :AaJI1!HOitmHXt1H3Mepem!lt-.;:-CJie-

. "" ·., ' ""' 

,n;yer OTMeTHTbt- ttTOi. ).(Jlfl'.·.3THX nocJie,n:mn~ onepamd!;;HCTIOJib3OBaJiaCl>:,s 

trn:Kponocy,D;a. BliXO).( P.a..ItHOaK?tIBHOro _9e;1.;.1;80-90i;T}IHCTO'.!;a:, npenapa~a 

no,n:rBepJ1C.nan.a~1-> ~3M~~ .. H~rn~~-··~8=rcA)IT,;R-~~~T;J?8¥~tPt~~:lo.2t~.?,,~~alt1,noM 
. ' " . .: 

( - Cil8KTpOMeTpe, KOTOpIIe IlOKa3LIBaDT JIHHlfH, COOTB8TCTBYJ?:'JtH,e,., ... 

~HoaKrHBHHM H30T0ilaJ.i :Te . H .n;oqep1nw cyp1>1m , • Ilpo.noJil!~~;~~~- · 
~ .,- · ... _: :"J /Jr;~1~,rp: r~~;:i_:.".:_:/ :~ ,~. :·i!::t:~:J.,ti ~-:s.>·: >.•_: .:.t;Y ii~~""'·!.: 12 · -. ~; 

HOCTb/M8TO)l;HIGI ~2 qare. . 
~l ,,: \~: "· ? . ~ , '.,, ·t~Y\>:." S ',:,_' (? :·\ ;:; (; <; .. ; {? ,: /~ '.:)J ,t~J ?_ ;_t j"~ ;; ;: S : '_; ,:c':-.} :;:_,~ 

'·"J<1"": 
o•-..•-"•--•"•""' 
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. r~~~·Jlp8,J1HL\b1Ha "' _ 
• ~ . 7 

Macchl'a;tep·B·o6JiacT1-i:pe;tux 3eMen:i, 

:II pH. BlitqHCJI8HHH ;ll~CC Ji,Itep HCil0JIJ,30BaHa: noJiy 3MnHpHqecKaH 

cpopuyJia Ka.:u_epoHa: M.;;. A= n (2,.tr) -1- .T(?}'.+ T(.tf") ·-. .: .. 
~ -~: 
' 

'."fiJIS.BHB.ff. ,<pyHK~Ha·· .n(•Z:, iVJ)p;;::'_oCTaBJieHa 6e3 •·•H3M8H8HHll·,-: a :'f (J{) 
' . •. ' •~ '> ' -\ • ' •:• , ". • •.: •.•,_'"' 4.•; :- :, ,< I -, ~ 

.,, •. , ··-T.(Z·)•·i,., ,.., . .;,,,., " '· .. , 
. - . •" 

:,paccqi.naHH: 3aH0B0e 'HaH6oixee ,.It0CT0BepHble 3Haqe.~ 
> • C ~ , • .; - ;, • > r , •• , • 

HHH'inapalleTpoB .. 'J'(.N") H ', ;T(~), .·. · no11yqeH~l;_11a ocHoBe 3Kc-. 

nepIDL8HTaJILHHX ',1taHHblX,~'dny6JIHKOBaHHblXC1.JtO',l'J,!aS{ ,-~96I. ro,Ita;· 113 . . . ~-. . . 

·-::KoTopHx ·uoxao:- not1epnHyT1> · cBe.1teHHS1 · :o;:,Mac_cax• B ',odJiacTH :·pe.JtKHX 
. "» ' ' ·- . ·•·;,__ •' . ·, . -. . 

. seueJili'.;-::Ilce.,: a;1p;n:a.H1-1ble,nc .. y~eToM0HX Be.coa, ~ q6pa6oTaHILno-_ .-

t:.ynponteHHoMy,;_MeT~lt~~r;tiniie~-£~i{ ~Ba,Itp~TOB;.,, ' ,~~(.:)'. _,, .. 

;•lfr/:·-:~-~: .. • ;~~/r:;':;··.;:,)·..,o:_{,~,1 ·.:·~_:.;,.>;.:;•: .. ,-;-~•itt·~~·~,,.~,:/;::;-·;::\~ ·.,.• r'J .,. __ :, .• -;:;.<, -~-~. ,.- __ ..,_. ~-

. ., B ·pa6oTe 'llPHBO,nH?~Sl·:ra6JIHn;a 'lt8q>8KT0B Mace' H :rnepr1dt. 
·"~ ".:~:i•• ,.., ,' ~' . - .. ~ ~ 

pacna,Ita~ .,,,,, 

-~· ,"' r -~<<I:_ - .- .' ~ ~; :.,-:~~ ~. :·: -, ;,,, -, 
B 1-ott, 2-oti H 3.:'..eii KOJIOHita.X Ta6JIHJJ;l:il yKa38.Hb1. t[HCJIO rip OTO-

". · . '. '. ; . - -· . . .. '"':.f.··'.J ~-' •. ;~: ~ ';-... ·;__~ . '·,; 

HOB, aTOMHl:illl Bee H tlHCJIO Het-!TpOHOB, COOTB8TCTB0HHO~ B · 4.:.otf H 

5-oit KOJIOHKaJC IlpHB0lt01U:il ,necI>eKTbi Mace~ Bl:iltIH_CJl8H~~e. K!iM8POHOM H 
,. • _. • •· •· • •.• ., • • - •• , ' ·' e ~; ':,J,. • •.t; ·.';. ·-- •:/:'.: i,._;' 

Ha.MR. B nocneitHHX ltBYX KoioHKax yKa3aHbl noJ1H1:i1e 3HeprHH : 

J3 - pacna.na ii 
pa,oqe;1;01h · · 

e - 3aXBaTa, K0T0pble CJle,nyDT J,13 Hanmx 

----~---------~--,-~;----.-------~-~---
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T A E JI H U A 

. MA.CC .HJ{EP .B OEJIACTH PE,IUmX 3EMEJIJ, 

· M - A'no . , M - A· 3Hepnrn .pacnaJ(a . · 
i A .N _Ka.MepoHy B. KSB · HOBOe KSB B KSB 

.. ' j3- . e -3rurn. 
tia 

56 142 86 -35937 -36817 +1884 
141 85 -38796 -39161 +2889 
140 84 -42825 -42864 . +1221 .. 

139 83 -45397 -45255 +2128 
138 82 -'!8350 · -48912 : -1983 
137 81 . -48699 -'•8820 '-838 
I'.36 80 '-49669 .:.50238 -3830 . 

135 79 -48546 -49033 ~2168 
134 78 -49374 -49861 ~'•636 
133 77 ~8109 -48596 -3122 
132 76 -48735 · ~9222 ..:5546 
131 75 -47318 -=47805 -4049 

La. 
. 

57 142 85 -38684 -38701 4749 -1884 
141 84 ;..42359 .;.!J2050 · 3081 -2889 

' 
. 

140 83 '•.Ji4575 · -44085 3985 -1221 
139 82 · '-47169 -47383 -128 -2128 
138 81 -47156 -46929 1015 . / 

1983 
137 80 . .Jl7761 .. -47982 -1979' 838 
136 ,79 -46269 

. -. -46408 -318 · 3830 
135 78 '-46726 -46865 · -2787 2168 . 
134 . 77 -45086 . :· -45225 -1274 4636 
133 . 76 ...lt5335 -45474 -3700 3122 
132 ;75 . ~3537 -43676 -2205 5546 . 

131 74 -43617 -43756 -5308 4049 .. ' 
.. , . .. 

: Ce 

58 150 92 -20758 ,_, 

-20957 2626 
149 91 -22834 -22766 4813 
148 90 -26617 -27097 1804 
147 89 -28663 -28757 3721 
146 88 -32289 -32674 !382. 
145 87 -34479 -34594 3331 
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lL- A - no M-A 3nepr:an: pacna.n;a B 

r I A J{ 
, Rmlepony B ·· .•·HOBOB.B K3B 

It3B R3B - - . e-3rurn 

·144 86 -38I7I . -38809 412 
.,, , ~ -- , I 143 . 85· - -40331 ---40454 .. 1412 

142 · . 84 . --43653 . -43450 -258 -4749 
141 83 -45515 · -45131 644 -3081 
140 . 82 -47750 -48070 -3470 -3985 
139 · BI -47376 , -47255 -2328 · 128 

. 

I38•. 80 ~7617 • -4~944 -5324 -1015 
137 · 79 · -45758 -46003 -3664 1979 

. 

136 . 78 ~5845 -46090 . -6135 318 
135 . 77 -43833 -44078 2787 I• 

134 . 76 -43706 -43951 1274 
133 ; 75 -41529 .-41774 3700 
132 74 -41226 -41471 2205 
I'Ji 73 ~38203 . -38448 5308 .. 

. 130 : 72 -37542 -37787' 3330 

Pr 

59, I I50 9l ~23549 ~23583 6512 -2626 
149 90 -26997 -27579 3502 -4813 

·-· 

-28901 5416 , 148. 89 -28705. •-1804 
. 

147 88 -31991 -32478 3075 -3721 
146 87 -33839 -34056 5022 -1382 
I45. 86 -37185 -37925 2101 -3331 

"' 

144 85 -38996 -39221 3101 : -412 
143 , 84 -41967 -41866 1429 '.-14l2 ... 
142 83 -43474 -43192 2330. 258 
141 .. 82 .-45353 -45775 -1786 
140 81 - -44619 -44600 ~46 
139 80 -44498 -44927 -3643 2328 
138 79 -42273 .-42620 -1985 5324 
131 78 -41992 -42339 -4457 3664 

0136 77 -39608 -39955 -2948 :5135 

\ ,, 
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1 
I 
i 

60 

61 

154 94j 
153 93: 
152 ., 92: 
151 91; 
150 90: 
149 89, 
1~s ssl 
147 871 
146 : 86 
145 85! 
144· 84; 
143r; ,- 83: 
142 -- ( .. s2' 

14I ,_. ~~ .. 81; 
140 soi 

t 
139 :c 79; 
138 ;;\ , ,, 7ff 
1~7 77, 
136 76; 

155 94' 
-. ' 154 93 

" 153 .:: 
1'.52 ~--

* 1 

92, 

" 15! :: ,-
; : - .... 

:._,;,_.. 150 T, 

··,,_ 149 f;i :-.: 

91! 
90 
89. 
88 
8i: 
86

1 

85 

148 ;i. 

147 ' 
146 
145 
' 

1~4 

i 

841 
I 

83 
l 

82_ .. 

811 
! 

80 
j 

79 
l 

91 

M - A no 
c:: RaMepoHyr 

B K:3B\ 

..N 
-19798 ':-

,',,_:•t~21446 
-~24944 

l 

. _ --:26356 
<.'•,::-29470 -· ... ' ;, 

, .. -30842 
' :; -•-~ i-:33787 

... ·~35293 
:, . ~· . - . : 

,- -38295 
'"'' -39758 ,,. ;,__>-

,'f~2380 
,:~3534 

: , \:-45057 
,:·.~3965 

{,{;<~348? 
~,,, :-40894 

e -r '•• - ~ 

., ',-40245 
,-37492 .. 
•.-36617 
~ ,.... '-

·<;U.Pm! 

-20459., 
-21782::) 

,"- ,;-24951 
· .... r---.._J.1,,-"· 

· --26033 
•, ..1. - ' ~ 

, :-2881# 
;)\ ,~29850 

·,..,,\" 

"~32458 
,: ·'':;_33522 

o-•• • 

:.-36280 
.• - "'·~ .. -r 

;·;••---37398 
"'"' .. ,.. ·.; _ _,. ""'' ~ 

.~39670 . '•. ~ 

L_ -4047:3 
.•¥•'-· 

l.~1642 
-:4_019·2 
- ... ' 

· t:-39350 
,;.•.:,.35399 

iM,--A:.~ l 
:HOBOe B 

·K3B . 

-20211 
... 2184; 

,. ;,~-25288 
:,,,,.•-...,· \. 

-:2643? 
·-30095 
'-.. · - ' 
·-31081 1~ ~ \. 

.·•::-34317 
~- '· " ' '·. : 

,;'.l\"'."35553 
- · ,-39078 

, _ _1-.,_ ~ 

'• .--40026 
~232;2 

➔3295 
,:~552,2 
:-43989 
. ~- ¥ 

;,r'.·:-43954 
-'41284 

,::,_,-40635 
"7' --37882 

),\.._ ,::~ ' ___ , ' 

, -, , \ ~3700'.7 
~ '>.,_ ', ~ - • 

-20928 
-2223:6 
.-25351 \ ,_..,,.. -

, f.,-26166 
.. ·.::-.:c\..(:,;,_.. l 

, :-·,, ,-29495 
;_/ ·~' .. -~ ... .,~ ; 
,, .-30145 

- ,',::~:3304
7
4 

- ~----G:,,;"" i 

_ - .,--33938 
' :. •, ' . ~ ,~ 'i 

r·,,-37119 
i'~~;:37722 
·. -, :-• . .), -·~ - . ,; 

,. , -39668 
':: '.;iia2QO 
,..;7' -42163 
(~~- -~027;2 
_,:}•'" ... -; 

r-;~~39878 
·._ -. .. r .. ~ ~- .,. . ~ 

-3684,5 
I 

3HeprHH pacna.ita B 
K3B ; 

2025 
'3507;;; 
t ·,... ~~ 

: 878 ,::,~ ·• 
3062·,:: ; 
; 50;· 
1963:,: i 

l379·-· 

1566 , 
-1356,· , 

.;.358;_, .. · 
' 

-2032 .... 
, _, -1132:, 
)-:· -5250 

-4111 
I 

-7109 

t 
'.3683 
5163 

·2533 
4715 
1701-:-,, 
' ;3612 

~268 •. 
3213 
:289 
1285 
.:.390 1, 

1508 
-3611 ,.,, 
:-2474 
'_5474 
-3818 

;-4327 
!-6512 
' ;-3502 
l-5416 
1-3075 · 
;-5022 
'.-2101 
'-3101 
1-1429 i 

;-2330 
1 

1786 l 
• 646 
; 3643 
) 1985 
4457 

2948 

:-4871 
;-2025 
~3507 
;l ·-: 

-878 
-3062 
, -50 
-1963 
, 379 
~1566 
1356 
358 

2032 
1132 

5250 
4III 
7109 
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. ,. --, _··1 1;57•0
• 

. ., ·'·-, . 156 
t55< .. ·, 
t54· . ~ 
153' ·, .' 

15i": 
' 151 ' 

\ 
971 
961 

f 

95 
j 

94 

150''. 
149 ,( : I"' 

- 93; 
92' 
91 
9d 
89 
88 
87; 

148 ':: 
147 ,.'. 

r.··:' I ~46'.'. 
< ·,. ·· I45 

i 

144 
143 
142 
141 
140 

l 
l ! c. 

63 ·'-· I 159 
!58: 

··,s:- I ' . ,._. 
;.. 157 '• · 

' \'' 

156 "'··· 
!55 
154 
153 .~(; 

152'· 
151,: 

150 
149 :' 
148 ,·:,:' 
' 147 

! 

86 
8~ 
84' 
83 
82 
8I 
80 

T ~ \ 

. -7~ 

78 
1 

96 
95 
94'. 
93 
92 
9! 
90 
89 

. 88 
'87 

-·- 86 
,. 85 

84
1 

92 

·JJ.:-.,A no· , ·M -~ A·· , 
J{aMep oHy [ l3 :-:;. \H.OD oe B 
. ,;<;,;~3Bf' j,,:;;;: ' }·).K3B · 

3neprHH pacna.zta B 
' K3B 

/I .. _;:-,.:.. r 

· '-.:.I8636 
- ..:19987 

~ ~ 

~23208 
c.;.24206 

·•· --~27048 
:I :1.:•;:27800 

,-:,·J.:..30249 

;· ..:30950 
::' ~.:,;33220 

;_1 ·<:.:,;3404~ 
:;, :-36361 .: I : , ;:..:.37133 
··- \ 

l ~:. -39058 
I.:.:,39510 

·, '.}:'..;.40326 
· '.·e;_·-38521 

'ii :(jf_::37319 
:':._34007 

1 ' 

-32630 
- ;· ~ ~ 

'. l 

' 

.. -., .,. ' · ·.:.19171 
· . • ;~20202 

; ) .\•"·{'t ; 

.... "-i23102 

.,., '. ~ - ;""\ .-::· 
... ·:.;_23775 

.(.'.•'.}"'" f 

' ·'-:.:;26292 
,~ \\.;.26715 
.,. ·: ., ,, ~~. 

\: ~- : \!:.2883 2 

· ' ' ·.:.29200 
' 1·- .:jn34 

)T-,,,- ; > 

·. ::,.;..31520 
. - ' 
•·..:33594 

;; :~n•34023 -
,:':135501 

·.13- I e- 3rurn. 

Sm:·~:·;_; 
' 

·:::15544 2954 
.,::;18353 1592 
·::.:20120 3012 
·.:23628 163 
~24611 .. •.'. 1642 

.. ;': ~273 99 -~90 · · 
·· "i\\C27884 1190 

:·.c3088I i·-1825 
. ·L· /.:.JII96 .·'~ '- ! 85 

·_. -33757 . .,· . .:.2260 . 
'· ._ ::..:,34312 .. " .:.3I8 . 

··_ .;.3715! .. < -3243 
.:_· ~37408 ;_. -2248 

..;.39007 T,:3925 '· · 
-~'::~:.::39278 . -'.3028 . 
.. ~;...40798 · -7148 

_:.. ;'-,~38552 :.; -6013 
1
' .i '',I3779a 

~ '~ . 
---34404 

.. . • . I . 

, '.:.33027 
' ~ 

.. < H' ~ 

-18498 3628 -: 
.· -19945 5047· 

--.· :,·,· __ ,, 

.. .;.23132 2196 ~-
'',~23791 3673. 
;;"::.:26253 1040 .-~ 

' .;.26409. '.3219. 
';..29074 ;203' 

' ',._·.:129056 21II 
"~31281 . --23fr<: 

.!.3683 

.:.5163 
-:-2533 
4715 

·.:.1701 
-3612 
.!.1268 
-3213 
!-289 
-1285 

390 
:-508 
'.36II 
: 2i~ 74 
5474 

:3818 

, .... 2954 
,_· ;1592 

· . .:.:.3012 
-163 

· ·.;.1642 

·. : 990 
,. ~II90 

,';1825 
· r -85 · 

; i-, L:31497 1705 : .. : :2260 
,;:l1_33991t -i22r~> ; 318 

. ·133905 ~228: 3243 
!" ",-,,,, ' · ' :..35150 -1906 2248 

·-·=•·•'-----'--'-:.....-- ·--------·---- ~-----· =::~_-r?~??: 
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I 

93 

M - A no M - A 3Hepr1u1 pacn~a 
l{aMepoHy H0B0e B , B K:3B1 ., ~- A ff B ·K3B K3B .s- e-lsrurn 

146 83 -35704 -35082 - -1010 · 3925 
145 82 -36168 -36250 -5132 3028 

(;d 

64 165 IOI -8030 -8514 . 3941 
I, 

164 100 -II974 -II986 2034 
163 99 -13559 -13859 3038 
162 98 -17054 -17047 1312 
161" 97 -18204 '-18821 1398 
160 96 -21247 -20997 34 -

159 95 -21960 -22126 1451 -3628 
158 94 -24539. -24992 -1401 -501i7 
157 93 -24890 · -25328 74 -2196 , 

156 92 -27080 . -27464 
, 

-2560 -3673 
155 91 -27176 -27293 -383 -1040 
154 90 -28963 -29628 -3401 -3219 
153 89 .-28998 -29277 -1494 -203 
152 88 -30597 -3II67 -3842 -21II 
151 87 -30745 · -31045 -1902 236 
150 86 . -32379 -33202 -4830 -1705 
149 85 -32465 -32773 -3838 1221 
148 84 -33698 -33680 -5517 228 
147 83 -33453 -33254 - 1906 
146 82 -33567 -34072 1010 
145 81 -31054 -3II18 5132 

' . 

'I'~ 

65 165 100 .;.12737 . --12455 3265 -3941 
164 99 -14_014 - -14020 ' 4267 -2034 
16'.l 98 -17198 -16897 2539 -3038 
162 97 -18036 -18359 2623 -1312 
161 96 -20763 -20219 1258 -1398 

., 

160 95 -2II59 -21031 - 2673 -34 
--

-:-23577' 159 94 ' -23418 -IBO -1451 

I 158 93 -23447 ·-23591' 1294 1401 

· 157 92 -25312 -25402- -1341 -74 

I ' 



'. ,, ''"'I;,! 

,:}:}'._i{i'i 
/~ I ,._,i,i I 

il. 
<;:1 
,;f;/ 

' '_ ~~~ 

,\J 
·:_ •. ~ 

' A~ •' -~ 
, '.,'}, 

,_., ... J.,, 
,,_ l\j 

\Ri ~ A 

157 
156 
155 
154 
I53 
152 
151 
150 
149 
148 

66 171 
170 
169 
168 
167 
166 
165 
164 
163 
162 
161 
160 
159 
158 
157 
156 
155 
154 
153 
152 
151 
150 
149 
148 

91~ 

M - A no 
J{ KauepoHy 

B K3B 

92 -25312 
91 -25081 
90 -26539 

89 -26242 
88 -27507 
87 -27319 
86 -28614 
85 · -28358 
84 -29247 
83 -28656 

]]H 

105 -469 
104 -4548 
103 ..;6338 
102 -10054 
IOI -11454 
100 -I4786 

99 -15755 
98 -18629 
97 -19154 
96 -21567 
95 -21646 
94 -23586 
93 -23294 
92 -24836 
91 -24279 
90 -25408 
89 -24781 
88 -25713 
87 -25189 
86 -26147 
85 -25550 
84. -2609'7 
83 -25161 
82 -24578 

M-A 
H0B0e 
B KaB 

-25402 
-24904 
-26910 
-26227 
-27783 
-27325 
-29143 
-28372 
-28935 
-28163 

-964 
-4588 
-6908 

-10346 
-11603 
-14463 
-15720 
-18287 
-19436 
-20982 
-21477 
-23704 
-23397 
-24885 
-24061 
-25738 
-24725 
-25948 
-25154 
-26635 
-25523 
-25744 
-24627 
-24748 

SHeprHH pacna.,tta B 
K3B 

B- e-30XI; 

-1341 -74 
834 2560 

-2185 383 
-279 3401 

-2629 , 1494 
-690 3842 

-3620 1902 
-2628 4830 
-4308 · 3838 
-3415 5517 

4564 
2960 
3778 

· 1294 
2592 
682 
1682 -3265 
-47 -4267 
37 -2539 -

-1330 -2623 
-

84 -1258 
-2771 -2673 
-1298 180 
-3935 -1294 
-1761 1341 
-4780 -834 
-2877 2185 

· -5227 279 
-3289 2629 

690 
3620 
2628 
4308 
3415 \ 

I 
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' 
I 

M - A no M - A 3HeprnH pacna..ita B 

x A' J{' 
KauepoHy HOBOe , KsB , 
B I{:m B K3B .1r e -3WCBe 

Ho 

67 I7I I04 -5356 -5528 3761 -4564 

I70 103 -6846 -7548 4579 -2960 
169 102 -10262 -10686 209.'.3 -3778 
168 IOI -II.'.359 -II640 3389 . -1294 
167 IOO -14386 · -14195 I478 -:-2592 

I66 99 -15048 -15145 2477 ·, . -682 

165 98 -I76I2 -17402 748 · -1682 

164 97 -17826 -18240 830 47 

16.'.3 96 -19926 -19473 -540 -37 · 

I62 95 -19689 -19652 873 I'.330 
'· 

·~ 161 · 94 -213.II -2I56I -1983 -84 

160 9'.3 -20698 -20933 ,,•, -5IO 2771 

159 92 -21918 -22099 -3150 1298 

158 91 -2I0.'.36 -20950 -976 3935 

157 90 -218'.38 · -22300 -3997 1761 

156 89 ·-20882 · -20958 -2095 4780 

155 88 -21481 -21848 ·-4445 2877 

I54 87 -20624 -20721 -2510 5227 

E~ 

68 I78 IIO 10230 10308 3510 
177 109 7773 7594 , 4458 
176 I08 .'.3617 3645 2636 
175 107 1583 1228 3704 
174 106 -2243 -2548 I62I 
I7.'.3 I05 -.'.3842 -4534 - 2372 
172 104 -7329 -7566 765 
I7I·• I0.'.3 . ,-8522 -9289 1581 -.'.376! 
170 102, -II6.'.38 -12127 -907 -4579 
169 IOI -124.'.33 -I2779 388 -2093 
168 100 -15155 -15029 -1524 "".''.3389 
167 99 -155II -15673 -526 -1478 
166 98 . -17767 ,'·· -17622 -2257 -2477 
165 97 -17671 ~I8I50 -2177 -748 



,6 

M - A no M-A 311epr1rn pacna.zta B I 
~ '. , . A ff 

Kallepoay HOBO0 K:m ! 
B ·K3B B K3B < -·,-, 

. Jr e -3aXB. 

164 96 -19458 ~19070 -3547 -830 
163 95 -18905 -18933 -2135 540 
162 94 . -20210 -20525 ..!1992 -873 
16! 93 -19278 -19578 -3522 1983 
160 92 -20177 -20423 -6162 510 
159 91 -18970 -18949 3I50 
158 90 -19447 -19974 976 
157 '' 89 . -18162 -18303 3997 
156 88 -18431 -18863 2095 
155 87 -17241 -17403 .. 4445 
154 86 -17526 -18211 2510 

Tm 
.. 

69 . 178 · 109 6799 .. 6798 5572 -3510 
177 - 108 2930 3136 3748 -4458 
176: 107 1186 1009 4816 -2636 
17,5 106 -2349 -2476 -2730 -3704 
174 105 -3655 -4169 -3480 -1621 
173 104 -6847 -6906 1871 -2372 
172 103 -7742 -8331 · 2686 -765 
171 102 -10559 -10870 197 -1581 
170 IOI -11052 -11220 1491 907 
169 100 -13471 -13167 -422 - 388 
168 - 99 -13521 . -13505 575 1524 
167 98 -15470 · -15147 -II58 526 
166 97 -15064 -15365 -1079 2257 
165 96 -16539 -15973 -2450 2177 
164 95 -15673 -15523 -1040 3547 
163- 94 -16661 

,. 
-16798 -3897 2135 

162 93 -15411 -15533 -2428 4992 
161 92 -15988 -16056 -5069 3522 

'yg 

70 183' 113 16747 17243 . 4796 
182 112 12592 12871 2756 

-- . . . _.,,..,_:__~--- __,...,. __ .._ __ ~--------~ ····'-••·J?yt::,: 



'. 
I8I III 
.I8o .__ ,rro 
179 ;I09 
'178 , :ro8 
177 1I07 
176 :-: ~ ·· I06 
175 105 
I74 104 
173 :103 
I72. - 102 
I7I < ,.,· IOI 
I70 I00 
169 1 99 
I68- 98 
' 167. l 97 
I66:·: '.:° 96 
I65 ! 95 
164 ·· ·: l 94 
163 · • 93 
162 ••'; 92 
I6I -'~ ; 91 
160 ;; ,-; ) 90 

7I 183 Il2 
182 III 
181 .. Il0 
180 109 
179 ·-- ,; 

108 
178 107 
177 I06 
176 105 
175 104. 

' 174 103, 
:~02. 173 
! 
' 

6•:;10273 
•-.-6394 

-'- \\ · 4508 . 
;':", 925 

-530 
:: \:.·_3775 

-4787 

97 

-7685.t: 
-8283 

-10801 
•:~10994 

·- ·.:.I3Il() 
:i:>-I2856 
_/·.:.14498 · 
·,, :-13783 
- ;..r4947 

,; .:: , .J:3768 
-• ..:14441 
".:.12874 
-·'~13132 
1:..11281 

•,.• -11109 

,-_.~ 10257 
, - L;', 6745 

' ·- - 4602 

.11226 
- --612 
-380~ 
-5206 
-7649 
-8777 

·:.:.rror7 
.-.:.11067 

2•·~12711 
,;;-12745 
· -14080 
_:·;..I3989 

-14286 
) 1~1352'.3 
'.~14483 
i.:-12901 
·~'.;.13105 
ij:..IQ987 
' . 

f)..:.II363 
' 

Lu-
·::12098 ("'::'.cl2447 

]0061 ·- I0115 
6465, <.·· .. : '-6886 

· .'_ "·4862 ';: - "'."' : ~ 5026, 
-"°\_J ':... ~ 
,c.,~- -I566 ~\•\', 1937 

~· 399 ;· 

387 ·,,. ', ;.~. -

Z>::.;2 ;;..2556 ·~- ·;..2518 
; ·:::" "-...3277 · __ ,·.··-3626 

; 

~:,;.·,5880 - '(' '.:'-5774 
' -

-6183.·· -6607 . 
-8403-, -8549 

':"-'> ,' ('"•("[ 

3HeprHa pacna.na B: 
: R:m . -·-
:.tr e -3a:xB o '. 

,Cll. 3371< -
1719 _,,.;_ ,! 

2665' 
839 .:.5572 

~906 ::· .:.'3748 
-181 :,, -4816 
/568 -'2730 

-1042 ..:34so 
l228 ~1871 

~27I8 ' -2686 
't' 1.: ~1426 CJ<- ;-I<n 

' . . 

-3340 , ) -14 91 
' .:.2:345 '.'" 422 

-4079;, -575 
,_: i. . -4001 ..... 1158 

::··, 

,. "·" 

' 
", . .., -,-

C·} 

1079. 
2450 
1040 

'i 3897 

3437 
4053::. 
2400 _ .. 
3343:"'. 
1517 
2581'. 
'493> 

1240'-,_ 
.:.370 ;,; 

:44.a 
-2049 

2428 
'5059 
2898 

-!f,796 
-2756 
-3371 
-1719 
-2665 
-839 

-1906 
i 181 . 
-568 
ro42 

228 



'"': .. JI:);~# I "Ci 

· ·. = ·- I · · \4 · - ·· 
"" . - ' ,, '~ t.; ,,.. 

" 
+72 ;:-.. IOI 
171-.' IOO 

· 110,··~•2.· = 99 
169 '.J , 98 

.: 168 r_; --~ 97 
. i ~ 

n I67 i 96 

' --~ ,-...,."""' 
? _, .. 

" I9Q2: . IIB· 
189 . !II7 

-··•. 188-· :115 
' 111s . ,·'' I I87i'. 

186'. !114 
' ; 

185 J,;i 1II3 
184 !r12 

,,·I 183 . :111 •. 

182 ·110 
'l; .,. I !BI 109 

. ISO ;roa 
179 . ;I07 
178 '106 
177 105 

' 176 104. 
- ~75 :103 

174 . • '102 
f . 

' ' .. I 173 "· ·IOI ~ - - ~ - ' "- : : ,, 

.• 172'' lroo 
;:t71·•. " 
• ! 

; 99. 
170 ; 98 

! 97 I69t>:1 

168 .J, .. '. 96 
' 167~;'-, C 95 

. ' ) I ' 
~- f ~ '.' ~ ' 

t 

73 I 190 1117 
189 II6 

98 

;, M .:.· A:no:-,,,"11' :::.A 
-,,~epoHy.,, :::;noBoe . 
• : .. B R3B . .,, B .K3B 

<·-8296 
'•r·:.:.1olIO 

)c;..9552 
' ;:::~--1088~ 

:'--9865 
CF~l07I9 

. -8299. 
, ·-.. 954r: 
~ ;..9371! 

, .. J:..10400 
•' -10001: 
.·; :~9988\ 

; Hf··,-. " •,••~· 

; ·,. , {~,::;~.,::,~,, 
·'' f 

. 
:29648"· ;)<30488: 

·: 26613 ,;, :26665; 

.. >22457 n 23326) 
;• .29802 ·::.c·.2IIl6 

,: ... :15930 . ,,-!7691' 
_;'-'"1372~ ·•Yi!4877: · 

·IOI26 -:.· 11062. 
"c;,~ 8369 .c90I01 

. ;_>· :\5054 ·.· · 6062! · 
> 3735 \·; ·: 44861 

725i :1683 
. -155. .· _. 420( 

· _._2819 . =~2194 
-3249 -30II 
-5559' -4866; 

· .. ·.• < _-5567 , --5404; .• •• • i 

: ·.;.7490 . -... 7049: 
' 

-7081t _-,'~500; 

---~• -85~ -7541; 
· -7736 · ·-·-6968' 

-7692; -6767 
l 

·,-, -7437 .·. -69861 

'-7982 .. -6664:-
·t:.-6180 

.• ·''. t 

'.::~5278; 

' 
, .... 

. 26114 I 25524'. 
22229 :22456 

f' .• ,-.~:.~~%;.;:·.·~".('; \· 

3~epr1rn pac"naJ.ta 
; B K3B 

;.13-:- · ·. I e -srum. 

--:758 . 
. 

2718 
-2673 t '.; 1426 
-1679 , . i 3340 
-3414 : . ! 2345_ 

,·;1 -3337 .. 4079 
-4710: , 4001 

-•· I 
~-' f 

~ . ., i 

4,964 -''.'} 
·4209 ;: 
2808 

·_·!· 3748 
2861 ... 

• I 

3585 :, i;: 

1°542 ._'.; 
2157 <- ;..3437 
SOI i ~053 

1443 ;'. ;..2400 
-~84 • . -3343 

681 ~1517 
-1409 .- ·. 

j ·-
:..2sa1 

-663 : -493 
' -2275 -1240 
' .. -1464 :, 370 t _,. 

'-442 . ' -3956, · _;, . .., -

t. -2666 . ~2049 
-4583 758 
~3590 · 2673 

i 1679 
'. ; '.3414 
-:-a-•· :3337 '•'; 

i 4710 

) 

: ~964 
; 

4561 
3158 -4209 



l 
99. 

,M -A no M-A 3H~pr1rn pacna.zia. 

r A J{ I{a.M~o~y ' 
'•'H0B6e ·: B KsB -

·.B SB: 'B'. KsB j?,-
; 

188 II5 ., 19846' :,/:~p5I8 4097 ~2808 .. ~L 

187 II4 ,!6249 ,;·::,17368; 3210 ..:.3748 
·_,,;., 

186 113 14319; .· ,,14830 3932 .:.2861 

185 II2 19998 -11292 1888 ~3585 
·.:-- ' ' 

184 III ,, ... , 9521. , 9520' 2501 .:.1542 
IIO 

lL ; -. :· ..... 1 ·~ : 

183 '.,.,6487 j 6853 : 844 ..:.2157 
·~•"-

182 109 ~.:~· 5452i 556! 1786 - .-50! 
; ·-. ; 

181 108 . ' 2727 ·. 3043 .Jt.3 ..i.1443 
2134 ! 

-}-

180 ~07 2067 1020 .384 
... _,. l 

179 106 .. -244 i ·: .:-261 , -1071 -681 
' 

178 105 ,_;,::_-.381 ,.-· .-785 -~25 J :1409 
177 104 -2.399; -2.348 -19.38 663 

176 103 -2112 -2591 t -1128 '2275 

175 102 .. 3739· .. 3940 : -.36,21 1464 
' 174 IOI •.· -~3035; _ ::-?_093 -2.33.3 .3956 

17.3 100 · .-1t248 ' ,.:,· !'".38.34 , -4251 2666 
_,,'. -

172 99 -.3084 o-~2958 , -.3258 4583 
'gs 

· .. '. · .. : ~~ .. ,' . . 

171 . ,,-.3811 -3378 
' 

--4995 3590 
., ~ ·-~ _,.,,. 

" -
w· 

; 

74 198 ✓ •• r 124 ,··,•-.42496 43,634 4334 

197 12.3 -~'.· .'.40112 c:,::~p826 4810 

. . . 196 122 , 36547 .. .'.37281 3219 

195 
-

4297 ·'': 121 , . 34994 . 35066 
: ·-:. •, __ , ~. . 

194 120 -.32075 
' 

('. 31511 1875 
· 193 II9 ,.30040 ' ~.: ?9fI2 3276 

192 II8 ~26343 , -.27046 3226 
... ,, ,, , ·-~ 

191 117 2.3846 ··: 2.3761 2469 
; --·: -· ' 

190 116 .,. 202.31 ,_?0963 1065 ..4561 .. t· ~ .:_ ·- :.. 

· 189 'f ,. ... 115 ~- 18121 19298 2004 -3158 . ,_; :.~ ~,. "< ~ 1 

188 . !~4 ,--~)4797 ,16421 1114 -'¼097 
' ,, • a 4- ~ 

~ 

187 ,•·:: r 113 ;•<I~I42 - ,14158 1835 -3210 
,, '. :~ _,.,. 

~-~-10099 
·....,. ,,. ~ . 

,:, ,- 186 H2 ' -10898 -210 -.3932 

!85 III =·-=:a900 ' -9404 401 -1888 ,-:-' ,..i_., .... 
,.,. 

'\ ... ;·' ·-
184 110 6148 7019 -1256 -2501 
18.3 109 5395 6009 -315 -844 



IOO 

M - A no M - A 3neprHH pacna,n;a B 

· i! · I · A· ·· I :.t{ I 
KruJepoHy HOBOe KB . 
.-B !(3B, B K:m p- e -saxn. 

182 I08 2954 3775. -2145 ~1786 
I8I 107 2648 3086; -108'.3 43 
IBO 106 559 1047 -3175 .:.1020 

179 I05 709 · BIO -2432 .I07I 
178 104 ·-IOI6 . ·-460: -4045 325 
177 103 -436 ·-410 1938 

176 102 .:.I767 -1463" II28 
175 IOI -766 -319: ·3621 

174 IOO .;.I679 · -760 2333 
173 99 · -214 • > 417 4251 

172 98 ~638 300 3258 
l7I 97 1303 I6I7. 4995 

Re· 
, ',_,.. ~ I ,, :- -

75 I 198 "I23 :::, '.'.39224 ; 39300 5558 -4334 
197 · 122 .. 35920 · ,, 36016. 3966 -4810 

,,- . 

196 121 ·'34628 34062 5042 ..;.3219 

195 120 . 31971 30769 2618 -4297 
194 II9 30202 29636. 4018 .-1875 

I9.'.3 118 26771 26836 2968 · -3276 
192 117 24543 23820 3210 -3226 

I9;t -- 116 21198 21292: 1805 -2469 

190 115 19359 · 19898 2742 -1065 
189 114 16308 .· ·17294 . 1851 -2004 
188 .. ·. 113 14929 .: 15307. 2571 -III4 

187 112 · 12162 · 12323 - 525 -1835 
' ,• ~ ; 

186 III · 11242 ·11108 .•.- II35 · 210 .. . . . 

185 110 8770 '9003 · -523 -401 

184 ·. !09 . '8299 ... 8275 . 416 .( 1256 
. '-,, 

183 108 :6J:41 ; · 6324 1 -I4I5 : 315 

182 107 ··6120 · 5920 ·. · -354 2145 
181 106 4319 4169 '·-2447 1083 
IBO · '" 105 '4759 . 4222 "·-1704 3175 
179 104 3.'.324 ·:~ ··3242 -3.'.3!9 2432 
178 I0.'.3 4197 , .. ' ' .'.3585 - -2512 4045 

····· .. ---=- ·.·•- .--·· . ·---~ ...... -'---·'"'"··.....-c-"----------'----
-~~~--------";r..,?.~.-

{;:5'}/i;; 



76 202 
201 
200 
199 
198 
197 
196 
195 
194 
193 
192 
191 
190 
1~9, 

.1188 
187 
186 
185 
184 
183 
182 
181 
180 
179 
178 

202 
201 
200 

.199 
198 
197 
196 
195 
194 
I93 
192 

M - A no M - A 
·· · -Ka.Mepouy Honoe·:n 

.If: B ·K3B 1 •• K3B '. .. 

126 
125 
124 
123 
122 

.. ·- · 121 

120 
.119 

, . 118 
. -.117 

116 
115 
114 
113 
112 

-. III 
' .... 110 

109 
' '• 108 

107 
106 
105 
104 
103 
102 

· ... 125 
124 

. , 123 
~ . ·, " -

122 
.. __ 121 

120, 
119 

1 l- ~ .,. 

118 
117 
II6 
!15 

44468 1 

-•·41'(82': 
. 38625 l 

'· ~6_758 
,33713: 
. 32683 

-: '.30289; 
,·"• f \ 

~. 28784 · 
25620 i ·-_, ,, -·. ,.,_ t 

•.. 23658 ; 
..... 20583 ! 

. ~ . - : 

19015 ; 
16237 . ,, 
15132 

•• 
1 !2642 ' 
11999. 
.·9807 
9617 
7743 
8006 1 

:6491 
,7220' 
· 6075; 
-,·7240; 
,.-6~98; 

_ 40,969 
.38067; 

···-36457; 
·, ,.·, 

336721 
j2902' 
30771-

--. 29530 1 

-;1,'/2~_~3! 
.24937. 

'•,;•·.,_ 1 

./ 221'.30 
20833 

; , .. ,,, •. 

: '4~760. 
,·42255 
, : ,.J- • •• ' ~ 

'.:'.39058 
,.Jf,767 -

•_; 3?742 
::J~q50 
·: 29020 ., . - -., ~. 

.: 28151-
,.,...;, 

2~618 
,,:22868 

,-20§10 
19487 
17156 
1544'.3 
,12736 

: ,11798 
'.. ;9973 
·;: ,9526 

',. ,, •• _. -", I 

-- >·7859 : 
·,-7739 : 
, 6274 , 
', .,,.. , 

6616 ._,, ---. 

5926 ; 
:: .· ;:6s6r l 
. ; ... '~ •-" 

-6097 

.. ' . ' 
·- 41490 
.: .3,~548 , 

36514 
;: .3.3749 
- 32317 

;29550 
_,/:28945 i 

'.::··26677 
,24195 
22205, 

,! : . 

, -·,?+353 
,·.ht.,. 

3ueprHSI pacna.zta 
" ..... "B·•• K313-·-.... . ! ··-· ,-.... • 

.ft. -

: •. ,..,,.. __ '.3g7,0., .. 
3707 

I <',~ ' 

., 
,_, 

T 2544. 
i;~OI8 

l 1425 
2500 

75 
. 1474 

142'.3 
! 

6p'.3 

·:: Jj ,-7~3-
193 
-699 

20 
., -2027 
! .:·.:.1418 
r ,,;.3078 

. .:..2140 
-3971 

:-2912 
-5006 

4448 
3283 
3755 

. 2161 
' 3235 

809 
' 2207 

2154 
1394 

.:.14 
921 

· 25558 
, ..:3966 
~-; ..;5042 

.l2618 
,- -4018 
, ~3968 

.... -3210 
,L '..ll805 

. ..!.2742 
.!1851 
~2571 ·, 

.. .-525 
-1135 

523 
_-416 
1415 

354 
•2447 
'1704 
3319 
,2512 

.:.3270 

.;..3707 
-:-2544 
~3018 
-1425 

I '-2500 
1 

-75 
.;.J474 
.;.1423 · 
-663 
743 

i 
' I 

i 
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109 . 
I08 

,·. I ·t .. ,_, I07 

; 

t, 
•I ,. I27 

:\l 126, 

125 
I24 

.- •t- I ·,, -, ~ 

; I23 
200 

<_Clt -199 
,,,, ' 198 

\1 

~ J '. 

t ' ,, ~ 

.. 197 

196 
.I95 
194 
193 
lQ2 .. 
191 
IQO 
I89 
1a·a 

'187 
186 
185 
184 I 

183 
182 

-···122 . ' 
··121 
120 

. 1 

119 
IIB 
117 
116 
II5 
' t, 

. :1~4 
:lIJ 
112 
III 
110 

-109 
108 
107 
106 

' 105 
' 104 

.·102-" · 

Mi:..)A -rro ·'.r,L:.. X 
, Ka.MepOHY-;• ·1fonoe B 

; B, Rsn· · '- 1 :::KsB 
1.:,-.~~~}• -~ J•-

''<i8327 
ri7496 
-15281 

-~.14916 . 
\ ~ j ' - ~ ,_' • 

·''-I3002 , 
···i'.3694 

1 
'fi502 
!2049 

•:108·20 
'11836 

>r:9294 
.I7855·· 
.'i15423 
.:lr:4763 

'13·216 
· '13051 
I 11666 
,./..f1830 

I:0651 
·-··11280 

Pt ···· 

.46318 
4'o,932 

-:'38755 
/,ji5110 , 
>j4757 

32231 
·31722 ·i 

29852, 
.·.s.2s81s 
,,.26241 

-.· '24814 

22275 
21248 

,19014 . . . 
18456 

.... : 16516 

.. j:6427 
:·: j)/792 

'15163 
.. :r'3852 
··1~:684 ; : 
· 13740 1 • 

j5043 ;: 
. <.'14475 

,'466!:3 
•:·41723 
'39727 
37042 
35265 
·32759 

·:31588 
., ·-·29082 
- '·28741 
: · 26738 
,· '24523 

-2280!: 
. 22219 
20432 

· ,' 19266 

_,17109 
16725 
15457 
15571 
'14467 
I:49!:6 

:: 1~922 
14938 
14826 

3·HeprHB pacn8.Aa 
B I{SB . . . 

J3,- I e -3axn. 
28 

746 ,, 

. -1302 
~94 

-2355 
.. -1416 

-3250 
-2192 

· -4287 
-3546 

5730 
2582 
3016 

,.I850 
._:, 2322 

,S,' 

727 
1800 ~;, 
-627 
. 769 
716 
-46 

.. ~1454 

-521 
·'-1414 

~98 
: -2747 
-2140 

' 1 -3801 . 
.-2865 

:: :.llJOO 

.;.193 
699 
.-20 

2027 
1418 
3078 
2140 
3971 
2912 
5006 

-4448 
-3283 
-3755 
-2161 
-3235 
-809 

-2207 
-215!~ 
-1394 

14 
~921. 
-28 

-746 
1302 

694 
2355 
1416 
3250 
2192 
4287 
' 3546 
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M •.;.;,Ano M·- 4 
~ A tv ·KauepoHy H0B0e .. J3- .. e -30.XB • 

B K:rn ~B K::m 
.Au , 

79 205 126 40731 40883 31II . -5730 
204 125 . 38808 39141 3544 "· -2582 
203 124 36418 .367II '2377 •• ·-.'.30I6 
202 123 ·35323 35192 2848 -1850 
201 122 3305lf 32943 1251 -2322 
200 121 32805 32032 .. 2323 -727 
199 .. 120 3II97 29788 -105 -1800 
198 II9 ,30482. ·•29709 .1290 627 
197 118 "28II4 27972 1236 -769 
196 II7 25952 26022 473 -716 
195 II6 24682 24569 -936 46 

i 

194 115 23923 24255 . · ' ~ -4 1454 
I 193 II4 . 21961 22740 -898 521 
I 192 113 21675 21846 -183 1414 

191 112 20010 19964 -2232 698 
190 III 20197 19856 -1626 2747 
189 110 - . 18839 .. 18865 ~3289 . 2140 
188 109 19489 19258 . -2354 3801 
187 108 . 18460 18436 -4188 2865 
186 107 -19574 19167 -3131 4700 

Hi 

80 208 •·. 128 47405 4.7099 .3335 
207 127 43953 43647 4018 
206 .. 126 39071 39261 867 -6260 

205 .125 · 371f01 3.7772 1299 _.-31II 

204 124 35266 35597 131 , -3541f 

203 123 34427 34334 . 601 -2377 

202 "122 324;1:7 32344 -996 -2848 
· 201. 121 32427 31692 74 .· -1251 

200 120 31080 29709 -2354 -2323 
199 119 30628 29893 -960 105 
198 118 28523 28419 -1016 -1290 
197 II7 .: 27628 . 26736 -1779 -1236 

196 116 25624 25549 -3190 -473 

195 115 25135 25505 -2258 936 

"' ~J.; 
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·-~s 

M- A· ~Hepr1rn pa.cna.Aa 
\ .. ~ .. ·· 1 ·· A .··ff .. 11.Q.Mtiit"J ·:: HOB08 · · B lfaB · 

B 3B · B R:m - fi- e..-s_~t 
•, 

... . . ' . •' ~· 
194 · 114, 23442 24259 ...:3154 4 

I 

193 . 113\ '23429 23638 -2439 898' 
,,;I 

.·192 . ·112 '22037 22029 ·-4490 -183 

191 III 22499 22196 -3885 2232 
'·190 110 21418 21482 -5549 1626 . 

22347 . i:89 · 109 22154 -4614 3289 

188 108, 21598 21612 2354 .. 

187 . 107• 22993 22624 4188 
,"., 

31'.31 186 :. 106' 22617 22298 .. 
2-.> / 

Te 
. 

81 I' 210 r ~~: 51621 51628 4947 -3979 

209 46959 · 46966 3238 -5044 

. 208 127 43757 I ·43764 3919 ·'· · .... 3335 

207 126 •39126 • 39629 7_67 -4018 

206 125 37710 38394 1199 -867 

205 . 124· 35829 36473 29 -1299 
'. 

204 123 35246 35466 498 -I'.31 

203 122 33493 .·33733 , -Il0I .;.601 
··202 121 33762 ·3334-0 -31 9% 

201 120 32676 31618 -2460 -74 
', 

200 II9 32485 · · 32063 -1068 2354 

199 II8 30644 30853 -II24 960 

198 II7 30014 ' 29435 -1889 1016 

197 ll6 28277 28515 -3300 1779 
. ·195 . II5. 28056 . 28739 · -2369 ' 3190 

195 II4 26633 27763 ,. '-3266 2258 
. 194 113 26891 '27413 · -2552 3154 

193 -112 257'!2 ,; 26077 -'t604 . 2439 

192 III 26509 26519 · -4000 4490 

191 110 •,'25704 26081 -5664 3885 

•pg 

· 82 .I 208 
,. \ 

126 38912 39845 I I -3919 
207 '12~ 37748 ··38862 · -767 

;(! 

--~-.-- ,--·,·-.--•-·-~--~'~-->-.==•-=--~-~~---- -- --- ·---C - .·.=·-----~· ···-··«· .:Jf}JJi 
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. M - A no : M - A . 3Hepni:.H pacrra.ita 
} Ka.MepoHy · HOBOe · . B K3B 

2 A .J{ 
\ 

B KsB · B I{:rn /3- e- saxB. , 'r 

I . 
I ' 

206 .I24 · 36I2I ''. 37195 . .· ..;.lI99 .. .. ... 
205 I23 35794 364ii4 

. ' 

-29 
I \ 

'·i ., 
,·· ' ,, .. 

204 I22 34298 34968 
.. .. 

':...Jl98 
' 

203 12I 34826 3483ll 
.. 

II0l 
202 120 

/ 

33999 33371 3I 
201 119 3llQ70 34078 · 2460 
200 118 32492 33131 · '1068 

I99 .117 32126 
',I·,. 

.'JI977 ,1124 
198 IH? 30656 31324 188,9 

,· .. 

' 197 115 30702 
. 

31815 3300 
196 114 ' 29548 3Il08 ' 2369 
195 ·II3 30077 3I029- 3266 

·• 

I94 112 29230 29965 2552 
193 III 30241 30681 > 4604 

.. 192 II0 '' 29712 . 30519', . I ' · !, 4000 
I ' \ 

. 191 - I09 31195 31745 5664 ,·, 
( ... · -.1 I'' 

. . . 

I 

' " .'.ti 

I , ' 

\ ' ' 
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A. K. JlaBpyx1ma, r • M. KOJI8COB 

H3Yt.lEHIIB~O'AOB H30TOITOB PEJ{K03EMEilbHI:lX 3JIEMEHTOB, 
0EPA3YDIIIDXCH IIPH 0EJiyqEmrn CAMAPvUI IIP0T0HAMM C 3HEPrtmr1 

660 M3B 

.. Pa.Hee Chrno IlOKa.3aHO, qTo BblXO)UiI HSOTOilOB pe.z,;xoseM8JibHblX 

3A8M8HTOB uepueBoR rp;nnbl, o6pasynmHxca npu pacmenJieHHH eBponHH/I/, 

SHaqHT0JibHO .Bhtme ceqemdt ·Hx o6paSOB8JIHR- HS racpHHSI 121 HJUI TaHTa

Jia / 3/, qTo H nocnyx:~rno ocHoBofA P.JIR paspac5oTKH Me.To.z,;a nonytteHHH 

H8HTpOHO.z,;e~HUHXHliX H30TOTIOB 3JI8M0HTOB uepvreBOR rpynnhl,K3 o6JiyqeH

Horo Ca.MapIUI ./4/, KaK Ha.H60JI88 )J;OCTYTIHOit H .z,;emeBO~ pe,ItKOit 38MJIH. 

B HacTOHJit8M coo611t8,HHH npHBO,ItHTCH nonyt1eHHbl8 pesyJibTaTH paJ(HOXHl.m

qeoxoro Hccne.noBaHHSJ. · 

0KHCb CaJlapHSI B KOJIH'l8CTB8 I00-200 Mr, co.z,;epxantan no )J;aHHijM 

cneKTpaJILHOro a.H8JIH3a KpOMe OCHOBHOro KOMTIOH8HTa ~0,5% Cu.2 03 

< 0 ,0I% ~~2 Ol H no 0,0I-0,05% Cu., .At, fJe, Sl. , ..,u<J , 

oc5nyqanacb B naKeTe HS aJIDMHHR~BOfA ~O)ll'>rH B T8'18HH8 45-60 ~HH • 

BO BHyTpeHH8M nyqKe TIPOTOHOB C 3HeprHe~ 660 M3B Ha CHHxpouu;noTpO

H8 06~8,D;HH8HHOro' HHCTHTyTa a.z,;epHHX HCCJI8,ItOBaHHI. 0T)J;8JI8H~e Beme

CTBa MHW8HH OT o6pasoBaB!llHXCfl pa,ItHOaKTHBHHX.H30TOTIOB pe.z,;KH~ 38-, 
ueJI:& o_cynteCTBJIHJioc:& 3JI8KTpomrnou c pTyTHW xaTo.z,;oM / 4/, a HX 

} . 

nocne.z,;yixitee pas.z,;eneHHe - xpo:u:aTorpacpHqecKKM MeTo,noM (puc.I). 

Hs KaJIC,D;OU ~pe.KUHH OT6HpaJIHCb KannH c MaKCHMaJibHO~ aKTHBHO

CTbD H npOH3B0,ItHROCb HX H3M8p0HH8 Ha ycTa.HOBK8 E~2 co cqeTqHKOM 

MCT-I7' Ha MarHHTHOM aHaJIHSaTope' Ha 4n -CUHHTHJIJISH\HOHHOM cqeT-

/ ttHKe c KpHcTannoM Cs:J ( S°l ) H Ha 100-KaHMnHOM cUHHTHnnnuHoH-

.---- -'~- --~. _,,. ---··- -~~:.... __ ., __ - - ' ;,, . ------ •. --, .• . '«-~_-------- ~-<>,·<, -.,_, _____ ,,~ ... .__~-~""'"- ~ • .-... '~-~-,_~,---., ... :;. .... ~.. ~;n .... ,,.,.- .,..,-,.. 
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. HOK \,, t .:.cneKTpOK8Tp8:--7"Ha.ycTaHOBKe' C TOpUOBhIM ctteTtmKOM oopasuu 
• I ' \. 

~. H3Kepsµn1c1> . B T~tJ8HI,18 3-24..;.~>Mecf~e-B; ·onntdKa c~~Ta He _npeBHllla.JIU': 
'.'. , , ' j ' / • • • • • ,. ' ' :1 3 ,_ ·5%. ,Pa.,n;HOH30T_OI'Ihl' peAKHX _3~~8ll,HA8H~mpHUHPOBa.JIHCb. no. nepirn-'.: ,. 

AaJ.I" n'o11ypacnaJJ;a, :mepr:.UU,( :H3JlytteHHsf, onpeAeJUI8MbIM no norJI0ll{8HHD .· ; 
. . ' ,, ; . '.. . 

' B 0.JIDMHHHH H Ha ' .' r' ~Il8KTpOK8Tpe (pHc. 2)' a Ta.KXe _no THny pacna,n;a 

· (Hanpm,e~, p~c. 3). · , / · · · . ,, 

CeqeHHSI odpa.30Ba.IIHSI H,3otonoB paccqHTiiIBaJIH·c1; iax H B pado-:-
re 151' QHCJIO' axToB pacna.,n;a 3JI0KTJ)OH038.Xi3aTHl,IX H30TpnoB onpeAeJISI- ', 

JIOCb no . L -H3JIYQ8~HI>, conpoB~XA8llllt8K~ k-3aJCBaT / 61, 'H B. H8KOTO~ . ·_ 
. J : f! ' \ ;,, , ~, ' ,' - ' • : , - • • . . ' " • 

pHX CJiyqaJix. C IlOMOJltbl) '4 n -CUHHTHJIJISIUHO,HHOI'O cqerqHxa 171., OIIIHOKa 

.B onpe.n;eneHHH. BHxo.n;oB ·coctaBJISI~~: ·~ 5~; · BHXOA .- ,Pr I 34 paccqHm~a~i~-' 

csi 'no 8.KTHBHOC,TH ',n;oq~pHero,;' Ce,I34 ,, BHXO)t s;I42 ~ B npe.n;nonoxe-
' ' , . ; : ' , ·, '' . . ' '. .. '. , . ' ' ·:. ·. 

; HHH' tlTO Il03HTl)OHHHi' pacria.,n; , COCTaBJI.H8T' IQ% •. IlpH onp8A8Jl8HHH. ~xo- : 
- ,. , . ,. t. ·, ' : ,, ~-.·- '.. . ;· ' : " 

.n;oB .. Ce I 32 ,' ·•Jvd I 39 , , .Nd~:0 . . Y,tlHTHBMqSI BitJla.it ,D;oqepHHx· Ji30- '· · 

.. · TOnoB· /S/; 06pasyD11tHXC_H B. nponecce H3Mepemu1 o6p83ItOB.: IlpH :JlaC- ,' .·· , 

qeTe B~XO)tOB .·La I~2, , · fr'I~9 ; 61i1JI, yqreH. BK?J~-, coce,1tHHx Hsod~ ;~ . 

. ,JVISI _H30TOµOB ., Ce I 32 , , .JfdI39 ,. · Jrd}~O H300a~li c 2. :+ I ,He 

1 ) 

,. _H3B8CT~~ H IlO3TOl4Y WC B~aJt oneHHTE;He; y.n;~oc1> •. · 

. . MOHHTOpHpO.BaHHe nyqKa' np~TOHOB -o~~eCT
1

BJISIJIO_Cl> 'no, 8.KTHBHOC!H \ ' 

.· .Jla ~24_ Ms ·aJIDM~H~e~ott cpon1>rH; ceqemi_~_j>eax~H .. 'Ae 27 (p,~ 3p,n} : . 
. ffa 24 >npHHHllaJIOCI> 'pa.BHhUI IO MOapii. . . . 

, , .• I . , , 

Ha' OCHOBaHHH -~KcnepoeHT8.Jll>HHX 1 ,IJ;aHHiiIX,· _npHB8,IJ;8HHHX B 'T8.0JIH~ ·_ 
• : ' >- ' ·_, ,'" ',; ' , / :· t ;' ,: \ ~ ~ •\ 

1

' ,' 'I, ", ':,. - i :·.; \ • •,. ',, •,,'~ : 1 ' 

. • ~e I H HHrepnOJIHpOBaHHHX - IDJiyqeHHH~ H3 KapTbl, H3OTODOB B lt~Qp,lU'I.;. 

, ~~Tax J{, l ~IlOCTpOeH~ KPHBlie· p~cnpe,IteJI~HHH BHXO~OB 
1
~SI 'K~,1toro '' . 

-, . ' . . . ), ' ~ ·,.,, .. ' -,_ . ' . .' "' ' ,. . ,. . :'" . : ' ': '\ ' ' . ' , ,, 

onpe.n;eJISI8MOr.O 3JI8M8HTa no HX, MacCOBHM 'qHCJiaM. (pHc.,4).KynoJrno6pa3-
,\ ' . ' '· '" ,. ' ,, . . 

·, Hoe pacnpe.n;enemrn Ha6JID,1taercsi TOJI:&Ko y' ~epHSI 
1

H/ npaseo.I(~a; AJ!SI 
./ "\ 1, ' -

'. 
('',, 

. I 
I . , 

I I 

, · 

I 

i 
1 

I . ·, . 

'•/': .. .. , 
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,npyrnx aJieMeHTOB, noJiyqeHa TOJII,KO .npaBa.H BBTBI, 3THx>xynoJIOB, qTo 
,··.· ' .. · / ;•,t,· •· !·· "', .'_, "> .,,:-.'.:',,'~· ~-'..·,- \ \\ ',. ''.: , ; .·_.· ,, . ,:~~ ,, ' ., . ,, •., . 

och,.FICH.FISTCJI,,-,no-m1~11.M:OMY, OTCYTCTBH8M CBe.n;eHHii 06 ,:as,o,xonax c -6oJI~- . 
' ·:· ~ '·:, ·, . ___ ! '. . ~ : ''. ' . ; '.' ' , ·.' ' . ,' ' "' . ' ,," '.. . . J 

-: ' '. filHll ~H-e.n;ocTaTKOM Heifrpo~oB. Maxciuiyu; BHXO)tO_B IlJ)HXO,nHTCSL Ha'( e r32 , 
I - ' - '. ' c_? I3~ -~' _,.,. Pd_:rs?;". ·_' jf~139' -, . Pm I4I., '\ smI42 •, H·:-,nJUI si.n;ep Ci '.' J ; 

. : -~. ., , . . \ '- ._. . , ·: ' ,,_ / . :.. I . .' , ' . . 

· Ll ~ ':" ( 2. iicxo.n; •. - i! npo.n;yxTa}.:~ 3 :-cocTaBJISleT ~ 65 Mc5apH. ' 

·B1xxc5.n;--R30±o~OB' C .«1~-> $ 
0

3aM8THO -CHRXaeTC.Sl (pH~~·~, Tac5JI.2).\rs - ~ le"\ 

KpHBhIX pHc~ 4 MOXHO .n;ono~HHTem,Ho :no1Iyq11-r1>, ~Be)teH:1rn _e~e · o -IS paJ.Ufo-
. ; :· '. >\ •;,·'-;_s . ,'' . . . ,,> ·~ :, ~!.· .•• •: ,:- ~ ,': ' '; : I'·.' . ,. ;·,·· ,' ~ ,-' 

· a.KTHBHhlX H I4 '.cTa6HJI:&HEIX H30Tonax; a xynoJI00CipasH1i1ti xapa.KTep pac_; 

'j '/ ::·npe~~~eH~fl. U03riO;SleT. npe)tcKa3aTI, )~~O~ 6oJiee 
1

JI8~It~X:, Il~Ka· ~~H3BeCT• ._ 
' \ 

i 

',\ . ..._ 

I',, 

, '~ ' '. ,._ ' 

mix R30TOilOB~ ' . 

3Toil _oeiJia.cl* .. '"".'.50-:-l:30 ,M6apiI. . ... 
• • • •. ~ " ' > , • ' \ ' • - ~ 

' .Q~apHOe c:~~e1urn 06pa.so~aih1s H3,0TOilOB pe,l\K038M8JII>HbIX' 8Jl0MeH~ 

- T~B' °K(ll~ ~-~~)ty8T ,~3; .·Ta~~HUH :2 ~ ; paBHO,. ~ .I CiapH' T. e. -57% ~T reo-
,·, __ ':•· · ~. ~-:·, ,;,.• .. ·,>, .. J.,J. ,·· \,:.,·.::;: :~, ~, >--,_, :,,, ,· -. ',,, .',·• -~',' ·'.'·, •,_: _! ·,, •• ,· ·. ,';.' • .- ~ ',•/·., 

M~Tpwrnpxoro ceqemrn si.n;pa.; :0'.30T~Ilbl C H_e_.no.CT_aTKOM HeiiTpOHOB COCTaB- -
. . \ '[ ·,. '_' ' / 

,, 

:·':'\ 
i 

·,,, ( 

·,1/ ,---, 

\ ' • I • ! • ' .• ·,·' 

. _ KPHBM saBHCHMOCTH,,KyMYJIJITHBHbIX BHXO)l;OB H30eiap. OT A npej(- · . 
, • .. > ·, ·,. '. l . . . • . . ' . • . ' J • • • • •• '. • ·l. '·: ' . ' .. ·, \ ' ~ 

C'.1:aBJie,H~_ Ha J)HC. 5; H3 KOTOp-oro BH.n;Ho;'·t1TO\'l{a.KCHMaJII,Hllit BbIXO.n;' npH-
.. • - . ,,. ;,, .:- _; '; .. , , , " , ,t( I , , , ' . .,. . . ' 

XO,Il;HT98 ·Ha MaCCOBble . tI_RCJia I38~I46 .R COCTaBJIJieT . ,Il;JISI 1 KaJIC.n;oro A, B 
_. ' . ~ ., '., .•• ' 1 ' , .. ' ' . • , ' . ' 

,., 
. J!SIPT 76%. OT c'y1001 ~llXO,ll;OB, BC.ex oeipa3~11{HXC8 H30TQilOB pe,n;KHX SeMeJIB;. ·-·-

,, j \ ~' :,· ' ' ' '' . .; '::•.·,,.-··. -~, ,:''-- ··, ~- ., ·,- ,,''" .,. : •, ' '.' . ·:' .:·. ,' '_, -, ' :,' . 1 ··-.-~' 

Blt~M, CTa6HJII,HHX H HeliTpOHOH36HTOqHllX n.n;ep paBeH I8 H 6% COOTBeT~ '° 

~;~~~H~~' .,·:·_· ~: ,:'.,· ·1-. : .. ', ·: . : -· , , - . . · ·- ·;: :1 : °';: ,_' _ -

' \ ; ." ' . .... - ',... ',, .. , ·, J· . - ' - ~ 
Cne.n;yeT T8Xllt8. OTM8THTI, ,· q70 BO cppa.KUHH. JlaHTruta -OCTaJiaCI, 

_' .. ' . ! • .\ , • ...... ::'" ' \ .\'.} . ,, .. • ; • .'.1 \ ~ ', .. , • ·: . . ,J. . 

HeH~eHTHtpHIU{pOBrutHOtt aKTffBHOCTb, •. BOapaO!I!aDntaSI- c 'nepHO,Il;OM - ~ .2 qaca • 

· Bo;~o~Hl.:3;•0 ,1-Ba~2? _: .n;oq~~~Hfa ripofu'~; aoBo~o H~~~ona'. ·LaI29• 
1 

_: 
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BiiBOlL!! 

I. IlpH P~lll8IlJI8HHH CaMapHa C 3HeprHefl 660 M3B oOpasoBaBllIHeca 

. Heitxp·oH().It8cpHI.UfTHH8 H30T0IIH COCTaBJUU)T _ 76'/,'. OT oOntero -ceqemU:I ~Opa-

. 30BaHHa H30TOIIOB pe,1t1tHX seueJI1,. YcTaHOBJIBHHHI xapaxTep pacnpe,neJie-
, I 

. . -· - ' ... - ,.,_, ..... ,_ - -·~- ' 

HHH BHXO,.ItOB Kalt,noro 3JI8M8HTa no HX MacCOBID! tlHCJial,{ ,naex B03MOX-
. \;_ ' ~ ' 

HOCTI, npe,ncKasax:r, Bl:lXO,n 011l0 H0H3B0CTH.HX, Ca.MHX Jierxmc' K3OTOilOB 

~ o~eHKTI, H30T~rmHfl'cocraB pe,nKHX seuem, •. 

2. Cet1eHHH oOpasoBaHHH-pa.,nR0HsoT0110Bjpe,nKose1,,1eJi:r,mx s11eueH

'To~ ~epme~on jpymm;B IO-~O p~ npeBkmanr;ceqeuun Hi odpas~BllHHR 
• : l , ·,· .'r· ' 

H3 raqmua HJIH- '.ra.HTMa. KYMYJISITHBHHH BHXO,n ',nJISI Kax,nor<LA B :o~Jiac_Tl!> 
: , ' \ : '. ', 

MaccoBHX ttHce.11 --138~!46 cocraBiraex so=r:30 u6a:pa/ t1To 'uoxeT cJiyn:TL · 
,.,, •• , .... ,·-,.,~,. ·--~ ... ~ • .,._ <. _, __ ,.,_. ···----------- '•--·· ,.,,,_._,. "'"",~ ' 

OCHOBOA ,.ItJIH IlOJiyqe~HSI BliCOKOaKTHBHl:lX'npenapaTOB, npHrO,nH~X 'iJia 

It8JI8t1 J!,.It8pH.Ofl Cil8ItTl)OC-KOilHH. 

3~-BlilCK83aHO npe.n;no.11oxeHHe. 06 .. 06pas0Brunn{HOBHX H30T0Il0B 
L~I29, :-,Pm I3~, "( Pm -I53) H -,'.: ~UI43~, . -

IloJI:r,syexcs c.nyqaeM, qro6a no6iaro.napHTL Tall Cao-eH H 

T.H.XOJIO,.ItKOBCKy1r:3a IlOKODtL- B pa6oTe. 

iIHCTHTy:r_reoi~H u'.AHMHTHiiecxol XHD~:HM0HH 

·. B. li. BepHa,ncxor O Axa;,;~MHH • Hay~ CCCP 

-- ~ --· _,.., ______ ---:-~-'-="---·-.---·-.. ·. ---.----···--~~·.; -



I 
! 

'! 
I 
j 

I . 

'\. 

''\ 

, 
113 

~. qMII/MUH 

/6,1()4 

An i 
. I 

() 
. ·Jo· 80, 130. . 180 

. 11ucilo · Konent, 
... _ ' ' •,; ,' \ ' -

B1iXO,ItHas:.1tpHBas:.xpoMaTorpaq>H'Cl8CKOro pa.3,1t8JI8HH~ 
'pe~K038ll8.1IbHHX. 3JI8M8H?OB,' odpa.3yDlqHXCH 'II.PH !pac:.. 

'. , I · 1 , ' " ,· .~ ' • ~ •·- i . 
D(8UJI8HHH _CaMapH~. ' . .. 

, '. ;.; 

"';r ' ~, ~~ ·• 
'• "< \,I.' 

i 
.. I 

I 

---·----·-- .. ,,, ~ 
'.' 

'' 

\, 



I ; 

f., -

·-odu 
m'n'r 

I 

. --•BHe,Keda, Hll..<ze11 
8HHH8JC8lteduo .. sedeh . HHHedenex HdU R'H8hAJt0Il. 

aH&Hd)I ~BHdan HHllll'8dq>,d.t:1auo:1RHHOd;tH80I1 
V''fOW 

01 6 t!. 9 s t r J 0 

q 

I, . 

' ~ 
i 

J E" ;A 
1 

l"'O!II l.· • 

(I 

i 

{)O(J7l, 

(J()Og 

(JO()'(} 

\ 

000-0I' 

G •.:>HcI 

C 

\ 

\ 



i. 

I • 

6,MOOpH 

100 1 

10 

I 

I 
I 

f 
I 
( 

I . •. 
1 Ce132 p./3~ · 

I 

I 
I 

I I 
,ce139 

' ' ' :.· 

115 

Li,.w 
qf '-L....JL.....J'--1---!.'-J..'-L-i.....1...~l-'...1-.i..._.\-....!.-11-J.--'--'--...-_.__._ ........ 

,ao 14-o 150 n 
K~HBbl8 pacnpeAeneHHH BblXO~OB no·uaccOBIDl qHCnaM: 

I ~ 3KCnepIIM8HTaJI:bHbl8 Aa.HHbl8; 2- MHTepnomtpOBa.HHble 
AaHHHe; 3 - CTa6HnLHble H,Itpa. 

I ., 



1\ 

<>;t1ifapK 
200 

IDO 

50 

116. 

I 

/°' /o ,c, 

\, 

/' 0 

. /0 \,. 
fig '° \ ✓0. . '\ 

/ \ 
/ . ·O 

0 \ 

10 
, \,' ,0 

s~--------------~.__---------~~ 130 134 138 14£ · J.46 f.50 , JS-411 

'•• 

PHc. 5 
I . , , 

KpHBafi saBHCKMOCTH KYJIYRffTHBBoro BHXO'Aa H306ap 
OT MaCCOBHX quceR. 

/ 

i 

:-:-~:~-·,' '"·--



1' 
j 

l 

l -_ 
I 
!. 
J· 

I 

I. 117 

UHtHpOBa.HHM nHreparyp~ 

I. JiaBpyxHHa A.K., r.M,.Konec,lB; Ta.H_ csio-eH 
HsB. AH_ CCCP, cep. qllrn; 24, III3 (!960)~ 

2. A. K. JiaBpyx1rna, A. A. Il03.I{HJIKOB~' - • 
Aro?.rnaa aHepnrn, L.-, 332 (!959). · 

3. B.K.Bapa.HOBCKHH, A.H.MypHH, B.K.ITpeodpaxeHCKHH. 
• • • • r • 

MatepHWIIl rper1,ero COB8ntaHHJI no_ H8HTpOHO,J:t8ipHnHTHl,tl( M:30TonaM, 
9Hmf, · r.Jly6ua, · I96I, TOM 2, crp.87. 

4. A.K.JlaBpyXHHa, r.M.Konecon', Trut Cao-:eH •. TaM xe,·crp.!33. 

' 
5. 1A. II. BHHorpaJ(0B, H.B. AJIID4apHH, B. :0:: Bapa.H0B ,A. K. Jla.npyx~a H i'ztp. 

, , . CeCCHR AH CCCP IlO :IIHpHO:U:y HCilOJIL3OBa.HHll aTOMHOI '3HeprHH, 

sac 8JtaHH8 OXH' Cl'p. 97' H3Jt-B0 .AH CCCP' !955. . . 
• , , / I , , 

. I 

. 
6. T.B~MrummeBa, H.II.AJioapHH. JK.:3Kcnepma:eHT8JILHOH H TeoperH-:-. 

qecxon ~Hsn'itH, 35, IIO3 (!958). · 
I 

. 7. B. H. BapaJI0BCKHA, r. M~ rop0.I{HH9KHA. 
HsB •. -"AIJ CCCP, cep.!pH3. 24, 3I3 (I96O). . . 

· 8. A.H. MypHH_- \' ' 
BBe,1teHHe B -P~H0aKTHBH0CTb, H3,n;-B0 JirY, !955, rJI. 3 · 

9. D.Stroniinger, J.M.Hollander~ G.~.seaborg. 
Reviews of Mode~ Physics,2..Q, n.2 (1958). 

I • 

I 

\ 

/ . 

. \ 

1; 

1 
. I 




