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Pacsoia ':BNII01i11esa :B .·. uHcTHryTe. TeopeTiH!eCKOA 
PH116BT~n~H0'1 iJ}11a1u<, ;_; Moc~B~~ . . . . .... 

H SKCne- .. 

Hay.tlllH'1 pyitoBOAHTenr,: 
' ' - ~ , '.' ' ./: • ' .. • • > -

K9JIAHW1T iJ}11a11K0-llaTeM8THll8CKHX · HSYK t 

COTPYAH'1K B.B.OK~PO~OB •. 

. ~HIU!wi1>HH~ 
0

0fiilOH6HTH: · 

• 'AOKTOl) /J}H,811KO..;MaTeMaTHll~Cltl1X saiit, .· CTap1111A aajqJIU'1 CO'r- . 
PYABH~ -~ ii:A:BJiacoB iVtA9/- . ' - . .. , . . .. . 
KaRA~AS.T ·<J!11a11ico:11aTe~a;11~~cKHX H~YK, 

· ·· coTP:1ARHK. v.r.A6~B 

BeA?~ee llP8AllPHflTH6: JleHHHrpaACKllli rocyAapcneHHHi! . 
', / •'• 'j • a •• • ' • • • • ,•,, 

'YBKBepcner· . '. \, .. ; ·.• . id~.< 
. A~rop~<J!epJT ~-aao~~as (,r/!. . ·· 196~ ir. : · ' 

3antHTa AHCC8PT8Itl111 COCTOH!Cfl ~/l/:!i. 1968 r. 
Ba 'aac8ABH0H 06"eAHH8HHOro Yiiesoro Co:eeTa !Ht 111-·JlllP OIDUi 

l{y6sa~ • MooxoBCKo'1 oCSna9TH~ 

. C AHOcepT8.ltHeA IIJJ:H~ oaHaK011HT1>C~ 
"· ' , ~ . ' . , ' , _.- .• ' ": ..... ' ,: 

'/•. YtJEtfuM cEK:PE~A 
·.·••'· ·.·· ,r-
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_lisyqem1e llPHWX. HA8PHWC p~aKL{Hlt U03BOJifl8T IIOJIY'IHU. 

PHA L{eHHWC c:eeAeHHit o c,pyK'iype HApa. C ·paal3aTHe11 aKcne-' · 

. pma~HTan:&HOlt. T8~Hl1Kit sa .1100JI8AHH8 rOAU llPHIW~ • HA8PHU8 P8".'" 

.• ~KllHH eta~- 8Jll8 mHpe. llPH~8HflTI,~H11~H ~syqeHHH a;o~~ · , .. . ~ " . .· ~ . --- . - ' 

HA8P· 

· .· Ocoo'eirno 6om,mo£t. BKnaA 11 Hc'cJie74.oilaH1fe 'HAepaol! CTPYK"'." 

:rypi.L~Hec•JIH;pe~Kll~H•,,cpu~·a (d,p ') H{d,·12 ).B peaK.;. 

iii~ /ct ~p.J 'seifTpoa -u~pexo~H ~a 14e£tTpoHa B H~po-u~ 

.·· meu~, ~pH ·aTOM npoHcxoA~'l!-_ sano~Hem1e_iie1tTpo11aia o<So~~eK,' 

· ~ ~ep:ey1> -~ll8P~A:& ~Ae~I, nonyll81JT liH~op,;auHll ~. He~~POBBliX ,' 
\ / ,' / .t. >;.' .. • 

. cpcTO.flHHRX saqa1ff,HU:X: 'H KOHeqaLDC s14ej,.:·, .·· 

P~af([{~H cpuBa (' d, 12 .) ,·, ll cB~ll oiiepe,u,, iroa:eo.mrnT ac-. 
· cneAo~~.T~ npo'.1ioHHue.06~rnoq1m ··aAep{m,HpoKo pacup~~rpaiieBEWI 

MeTO AOM . o6paCSOTKH . SKOnepRM8HTam,HUX .. AaHHU:X:, noeyqa~m, 118 ', 
..... ·,>. . . . ~ . ., . . . . . ... , ,, .....• 

pea.KUH«. (: d. ;p, ) '_H: { d, Ii ) BBJI!leTCfl ~eTo~{ H0KU8HaWC ., 

130~H ,~~~iB.f(IJ,. yqHfllBll.lllllHlt ~CKlUteHHH I18ASD1t6it'11 yxo~,, 

. . . Aflnteit:il30Jll!~ B OTJWllHe OT Me~OAB.. IIJIO~KHX )OJIH . [ 2 ] .'.· 

.. , .. MeTOA HCKaE6HH!il Bou; yUTliB8JlllUlf4 'KYJIOHOBOK08 H B;llEIP.:., 
, I . . -" . • - , ; . . , • - . • , . ~ 

Hoe HCK81:8HHH,.ecTI, nep:eoenpHCSlil1ieHH8 !60PHH130ByYlll8Hd.; 

T.x. • B aT011 ueTOA~ K rauHm,ToHH~icy 6,rnbaoro· BaaH~OA.eitcT:ex~ 

npHueaReTCH TeopHH Eoai.tyll!eirnA, To u.H. ii. HBJineTCfl !reopen~ 
' ' ' . . ~ l • ' - ' • .• i • 

· · iiecKH-Heo6dcHollaHHUil. B ·cEaaH .. o aTHM 6.uJIH npoBeAeHu cnenH.!. 
. . . . ·: . : ··. . • .. : . : .. , , ... , , . ·.; . . , . ·• . . .. ·,. , ·' ·. .. ·,. . . : . 

WIL~He HCO~eAOBaHHfl AJI.fl 'npo13epKH 11.H.·ll. (Cll_~.HanpH11epJS])t . 
:e.'ioTOPLDC noJiylleHO~ ti~o K8'l'OA llPH KoppeHTBOll no~6op~ no-' . 

T8HilH~1IO:B llOBBOlifleT upeAOK8.aW3aTb a6~on~THH8 C~ll8HHi C 

. •··· :TOllHOCTbJO. ~ 20% •.•. HeABBHC> ou.n:.i ripeAJIOKeH~ AHCriepCHOHB8B . ~' , .. / ~-'\ / •: .. -:;·-~/:? ,,(:/1):l ) ·: •: .. r- ~·•:-,~- ".: './;:., l_:_; ~r:;<,._ ~•'.,_, ·;~• '.- ,.~ -·'-:• \: ::=~~;~t ;:,-\_4 ;/.\::- ;,~•, -~-;-~~-~- ,", ... : '<! .. •~• >_. ,). 

\ 



l. 

ireopWI npHIIWC pea_KIUdt [4] ,' ~o'l'op'!lH Cl3060,AH8 ~'l' H6AOCT8.'1'1 
'. . . . ,, . . . . ' ._. ' ,', ,. . .. · r' -~-- ' . '"· ', / ,· •, 

KOl3, npHCYlllHX il.H;B;· .0AHaKO: 3A8CI, ''l'PYAHO oi-61-1pan AHarpa11-
·_· . . ! . . . . -. . . . . - . . . , . - . - -~ . .' . . ,'~ . . . ~ -; .. 

MH, CYDl8CTl38HHH6 :e ;KSJ!:AOII KOllK!)e'l'HOM CJIJijae~ no-l3HAHMOMY; •· 

·_·:e AaJII>Hei1nl~~ 6y~T-COC;aB~eii~ np6rpa~- -~;lf,qHCJI~HHoro · pac~ 
i:. ·,·.:·, ... : __ ·._.- > ·:_::·._ -_'.- ~·.,:·_.· .. ·,_,.-~ ,._~-- .,·, ·.· .. ··_.,~ ... '. ,; .-·· -._.·· -~ 

'Ile Ta: c·e~eiiitt! ·_peam-11dt ( d, p) H ( d, 11.-), Hcnon1,ayon11e a~ 
. . - . . . . ·. ~ 

• TeopHm. . · 

; . : :.~, EcnH J ~'eaJtUHHX: ( 4, p ) -~riHTp~HH;~ oeiono 1mH _HA8P 

cpeiiiero ;aTOMHOro' Be'ca . ("1.~ 40:10) H3Y~eH~ 74oc:Ta'1'0:q1m no»:-:. 

HO t .'TO a~aJIOI'HqHoe i13yqeHHe· npoTOHHIDC' COC'l'OllHHll; B peaKl\HHX . 

' _· (' i:{, 12: j' npaKTHq~cI<H AO HElCTOfflll~~o ~P~ll~H~. ~8 n~~1eA;Hci;. 
···.'. J' • _.:·, , .. :-.-· .-.: __ ,. , "_.•:_•:·-.·," '. 

'· STO 6NJIO · CB.H38HO C · 8KCnepHM8H'l'8JII>HblMH .. Tpy AHOCTHMH, npH Hay-· 

. < ~8HHH Cd, h. )'' peatmHR C <SoJIUOll ~OH .. i i ~ JIY~~lt, 'l'PYA

' HOCTK. Mawopemrn·• cne~<TpOB '6HC'l'pmc:' HeWrpcnioB. o ,·xopo~HM -paa~ 
-- . . .. - .. ·, ,· . ,. . ' . ' ' , ' 

pemenneu H T;lh)~ : . . 

. • . · lhtcc:epTami~ n~cBillleHa:H;yqeH11~ p~aKUH« :~puBa· ( d.~ {.·· 
Ha H~pax cpe14He~o a~OMHOr~ Beoa: Co~9ccl,~J:>vt' 6 '!,. 
.. sg ... i 60. _/'0 61 . 62 .. ·;:;,63, 
;V,· '{d',n/Cus. M: "(if,,,Jc..u,, ,· Alc~ Y~n}L.U . , 

. / l,I( ,,-, 61- /'_ 63,,,..J ' -.:,. 61( P. 6S . 7 6 G 
Nt ,(t/.h}C...U. LU rw,h)Ln. ; ~ 1d,nJ Ch ,, - ·• 

; in 6lf(~nj '14.6'5-~~G~/el),)G'qf~ ~h~r ri/.~;~ o9 [S--l(ij, 
~--~~~:.:4 __ .:.• ~ •.,· '-.',. ·.- ',. .•• :' "·:.·. --'<".';\ l~•-:.',:·<: ·,·,~·• -.'. ::·: .. ._• '. ~ ,_-.. , 

]l11ccep'l'8UHfl.COCTOHT H3 qeTepexrJIBB~ B_nep:aoi riiaBe 

pac'ci,aTp~BaeTC:H 11:,~~]3: AJl!I ·npHll!iliHieprul~ ~;a~~« ( d, h: )·. 
M.H. B. nri8BOJIH6T: onpeAeiHT1> A~\MepBHUHam,Brie C8118HHe pe'aK.:_ . . . . ., . . . -~ ' - .· 

UHi' t a i'13 ·cpaBH8HHH. TeopeTI-iqecmoro . H aKc:nepHM8HT8JII,HOrO xo- .. 

;:a' yrJIOB!ll pacnpe,ieJieHH~. HaiiTH y~1o1on ~riM~riT aaxBaqeHHOr~ 

· ... npoT~Ha. ·Tax ~8K- K.H.D~ [Ij yqH'l'NBae~,H.OK8lK~;lliH BO ~JCOA

l!OM 'H' 
0

BblXOJ,\HOM xaaanax, ·TO OH J.188'1' Jiylllllee 'cornac1r1e C a~cne~ . 

.·· PH~eHT~M, ~~ •. M~TOA: llJIOCKHX .B~~ E~TJiepa .. [2]. . . , 
. .··_ Paccu;TI)HB8~'1'0.H ,T8Kllt8. MOA~ni riap~mc KoppriJIHUHll 

')' .. _ ' ' .· .",'' . . '. ,, ,. .,· '. ,· ,. 

lt0'-'.0P8H npm,1enHeTCH i:{Jlir pacqeTa BepoH'l'HOCTell Hea~oJIHeHHO-

CTH: U.} ·: · o~ono~eK ~AeP~Mnmenell ,~ .. · H, Z'~ ·< · " 
\.: ' . ' . ••. ·,1·. ' 

I]: 
i· 
lf! 
t; 
lj . 

··t 
;J, 

· I 

.B AHCcepTauit11 npe,ziJio:ae~o npaBuno cyw.i AM · ( d, ~ ) .. 

peaim~tt, KoTopoe ocn?llUBaeTc~ na npam:nax-cy~ Homi~;.[12)\ 

8 'T~K~e LlaH~apJiei!H; If ~pe~ra • [:isJ • · BE8A6llH.~e upaB~no" : 
. . 

CYMM Il03l30JIH6'l'. paCOIIH'l'8TI, OAIIO'l8CTHllHU8 CH1W nepexo,zioB 
. :.! ' ' ' ·,· . ' ... ' -~ ·. ' . ,. . ' . . : . i .-

· c ~d-ti >s ... s B (, t::l,_IZ. ):peaKI{JIHX_C ytzeTo,11. paCDtenne-: 

· '. ,, HHH · K~Heimmc: COC'l'OHHHll no usooap,1qeoKOMY CllHfiY H npHU8He:-
,. ,' ' . ' . -

· .. HH8H MOAemi napmix liOppeJIH!tHtt •. 
'.. ' ' . -,, '· 

'· : Bo_ BTopoU rJiaBe OriHCblB8ll'l'C.H OCHOEHile, Ll8'1'OAlit onexTpo-·. .~. 
I • • • 

MeTpHH 6ucTpwc ue.llTpoHoB.' 3,ziecy, ·BBOil.fl'l'OfI xapaKTepHcTHKI! · 
" • ' > I ~ • ' - _:; • • • • • • 

HellTpOHHOrC) cneKTpoueTpa~ OCHOBHOe BHUfdaHl16 ueneHO J.16'1'0~ 
. \ ·. . ~ . •; '." . ' /? J - • ' • .,_ • ·, •• 

. :speL!eHH npoJieTa, np11 IlOL!OlllH KO'l'Oporo. npa:seA9HO HauepenHe 
• •• ;.:_ ,· f•,'· • ·. ·- . . . ' 

•. cneKTpon senTpo»oB i a1wnep1-1yeaTe. • ; 
· .. ·· ~,- __ ·:~--- / :- ' .·~ ._·,_-:\·,.•~ :· .~ .,, •', .· · .. , .. _.:._ . 
Xo'l'a. ueTOA Bpe1&e1rn npoJieTa npmien.aJic.a 'AJIH uccne;qoBamdl, 

'. ~ ' .' . . . . ' - '. ' ' . " ' .. 
mi lleAJISHHilX n;ttT,poaax-B Te~e~ue, llliorux ne;~ OAH~Ko ~ro ·· 

~acripOCTpaH~HHe ua: o6kcT:r, '6b1C'l'~IDC ·. nettTp~~OB 'ciraiio. :oo·a11os-. 

. HWI Jll'IWI> :s nocne]tuHe IO-"I5 ner. BTo ,6uiio ciinaaHo :c aucnepa .. - ·, . ' . . - .· . . . ~ . 

M8HT8JII,UblL!H TPYAHOC'l'HllH, T.K., Heo.6:x:O~Uf!.10 6uno perl1CTPHPOB8.5:'I, . 

llP8U81IHilO HHTep:sa1W .. 10-9~ro-? .ce~. 'BoauoiuioOTJ, C08A8~H J . 
. ·. ',- .. -- '· . ,.'. •.. - ·:-. . ,.· _:.: . . ·. . -- . ' ' - . __.. -, -i_ 

cneJCTpOMB'l'pOB 6UCTpllX HeliTpOHOl3 UOHBHJI80I,'()Jiaronap.H pasllH~; · 
' ', -- ' . ,•·• -. , r. - ·, • . • , . ,. 

. , THI> H8.HOCeeyHAHOli TeX1tmrn. Haa6oJiee acJxii~K'l'HBHlltt. H TO'fflWf 

cneKTpo~e'l'p no Bpe~en~ npoJieTa 'MO~HO ~-03A8,'l'~, • HCrIOJII,·ay~ 

: aimy n£cnblti HOTOqnHK H8i!TpO~OB. . •. . . . . . 
' , . - . ; . .- ~- : .. _·. ·. <" : ' ', -- , -,_ -

: B AHCCepTSUHH P8CCM8'l'PHBaJOTC.H 'l'p860B8HHH,npe;q11HBJUl8Jra~ .. 
. . . - . • . ··:- .. -_. 1"•· 

. K .O~H~BHWl J3Jall cneKTPOM~Tpa: 

:.. HWIYJI:&CHouy_ HCTotiimey HeliTpoiioii; . 

~- cxeMaM 11ony~eHHH11~eTOK Bpei.l~H~II; ·--. 
~- ; . -.~nn~~ .· . :.•· ~· : . < . :_ - .. --' ~ ·,..:__:_. 

~A8TOKTopy,6UOTPI«';HeliTpoaoB; 
-:-:··:· . .-.· .. , .. ,. ·J'·: :: ,,. '", ... •. >.;.v, .... _- - ·:,,.- -.. -, 
~: BpeMeHIIOMY · attan11aa'Topy~· ·ucno.i:isy:ir,meuy paaJIHqHue ·cno.:. 

.. '·'.)t1i;••>.··::·;:.: . .' _.,'•,. -:::, .. -.:,·.·,,:,.\;·· ,:,•,... . 
: co6u oacw11pe11HH ·Bl)8Me11noro uacm-ra6a. ' .... 

'~Cl~6t;1H~;.;~;~d;(()~·-•·pabn.i1~C-Tfi~;i1~~;me. no11y~ri1no,'uc~o.rrD~:ciJJn.:.· 
.- 1 ' . , !··, ; ' .. ' ::;.'' -· ·.·.: . ! - •.' ;-,/ ,:~:-:: :·· ::: .•.,,·... ', :_-1-.":- - '"<. 
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HH8 paAHOt{aCTOTHoro :eap~i,epHoro W6TOA8. \ pacmHpeHHH BP6116HH .. 
• -•> . • • • <' ,. ' . 

Ami KauepeHRH KOpOTimx· :speMeH!iliX HB'repBa.JIOB (npamtim : :· •· 

"aomfyca")~ Jfa OCHOBe aioro· MeT~Aa nocTp.oeB H cneKTPOlleTp 

'1focTpwc aesfrp6HoB HT~. . ·· . ·· . ---· 
... B.- TpeTI>ei rnaBe ASHLI, xapaKTepHC?Him cmeKTP~~eTpa )iTa«! 

··.·. '[14! :i5) (PH~~ I);: ~oiop~ ~C~OJII,iyeT UHK~OTP~H r icaq~cT::. 
, 1 • ,· • • ~ · · . , .~ ·. r ·• ·, ' , '. • ' . , ·, ; , , , • •. ' • . , " .'.'." , ._- · ,· , . 

:ee · 1u1nyJII,CHOro lfCT0t{HJ4Ka HeUTpOHOD, .· On119aHa ·' pae5oTa . cneKTp0-

118Tpa 'l Y~JI;BHHX OTCYTCTBHR CTS6l4ID18;Uml OQHODHWC .napaMeT..; 

pon Ulflt11C>TPOllfi~ 
. .. · ]laJ1ee pac~MJTp~llaeT~Jf npweum1 pad~~~. ClfCT6MH perHCT-· .. •· ·· 

p~HH H cxelili nonyqe~HR -..M~T~K . :epeM~~~;. ,> paapae5oTa1Iriix aB:.. · 

TOPOM OOBuec;~o C B.B.OKOJroltOB~M •.. C~ekTpu:.~~tiT~OflOB ~:·• .. ··: ·. '. 

( d.,·n.') pe~murnx Ha HAp8X"'.'IO!meHflX . ~~9 ~ :_; .1\.(~8,b9,~2,64 

· ~63,6\ . k 64,66,68 · d·uJIH iaMepe~IJ weT<>AOM :sp~~e-
.• ·. . •·,' .,,•,· . ·' , , .; . ,_ .· ...... ",.•·• 

· HH npoire-ra,11a l\lfKnorpoHe MT3~ c np,iueHeaffe1,{MHo.ro1t8Jianr,ao-• 

ro cnell:TPOMeTpa 6Hc;pwcHe£1TpOHOB HSHOCeicyHAHOl'O AHan~ao~a· 

·,(1~, is] .. IlponeTHOe paCCTOHlme paBBRJIOCi ·.:i:s.: K H .,' 14,I M : 

(np~ ~5yqemrn 8H8.JIOI'C)Bla COCTOHHidiiHA6P ' Gc~~.,61 ) ~·.·. 8Hep:.. . 

- rHH ;Citope;~lOCC neiiTpOHo~· £,.r = (II,7 :i:'o,07) MaB a . 
. . . . .· ,,. ' , .·, '. . . , ., ' ~ 

Eit, <= (II,2 .t 0,07) MaB (np11 lfCCJieA~BaHlfH aHaJIOI'OB!iX co-

. ·'. cr6m1ntt). MHwe~H- npeACTaBJIHJIH .co6o£t: cauonOAA6PXHBSJJIIU16~H < 
MerannHiiecKHe ~oJII,rH, '. wcnonr,ao:eaJn1c_r, Taae wmenH, HaHeceH- · 

''' - ' . ' ' 

Hl,16 8JI6KTPOJIH80ll na IlJiaTHHOlf,fD DOAJIOXKY;, · 

lllHpHHa K~aJia Bpe11eHHOro aaamrnaTopa, pa60T8JJlll6rO no 

. '. npiuium;y "aomiyca"r COCTaD]Iff118 ~ I H6e;. Het!TpO'llli perHCT- ... 

• pi1poBaJIHCI>CUHHTHiJIHUHOHH!nl .cqeTt{UKOM .·.~-.K~Ht:Tan~o11 CTHm6e_

:na,. ,,Pa~~ep~M:~¢ = 4p·w;. · h = .so· M~/s~eeTHB~O?TJ; p~-' . 
. r~cTpaumr' r 7 .Jiyqett 6bl~a i>esK~ 9HI1l!t0lia, 6Jiar_OA8.PH 

HHll -~lfCKP~Mllll~rili~ -no wop lie, Cl1H~TH]IJiiih11~a~·oiL Bcn1:11rnw 

. ' 

1 •. B qetBepToll rnaBe ··• coAepxarcff • nonyiie~im~ aKcnepiuenrani-

HUe pea·JnifaTu ·1;3 p~'a.KtiHit. '. .a,59 (d/n ) ·jj,f60 , -:" 

. JVt. 58,60,62~6~ (a',; )' (u-~9.•~!~68,65, ¼63,65 

· ... (·dti:z- >··.· .. •-zn.6~,6~' H .•.. 464~6,6,68::C d,,(}Q~5; 
'. 

67 
,6~~ KaKC yxe' OTuetzanocr,~. ~-H.B.,, HB]Iffeercn ; HaH0011ee p~~~ 

npocrpammu ue·;OAOM 'pacq~~a ~piuud HA6PllliX pe~KUHtt. 8AeC~ 

pa.~CJ48TJ)lfl3810TC.H\OCH~B~lle' n;eAno~6~eH~H II. If:~.;~ H6T0t{~OCTH'. .• 

>13 •9nP6A8JI8HlfH a6COJI~HllX~ ceqeHlfll. tcf, 11. ) peaKUlfit, K KOfO;. 
. n;~AllOJIO~~HHH uo-ryT. np1llec~lf. ·Bx~'AH~~~ ri~prurnTpEUW . 

AJIB pac~e~a nci u.~.ll~. CJJYlltHJI~: ··a~epria ~OM68pAHPYl3lllHX ~14eff-

.. ~~~or Pl. d.' "P•~~-•~f..}?t/; 'llll/~•.-'lll~ . 
meHa; facca H. 88PHA.Ae£1TpOHOB H. DPOTOHOB; uacca Helltpoaa; ·. 

·.·. :~5$~!:[i;:~~~;:il:I~f r£:1~r:~:1Ji:::·. 
• aaxii~Y~ttiii>ro .npoiroila\I·n _:r~al3Hoe: KB81i;OB08·. llHCJIO •. ~no::. 
.• ;~H;;~·aJi/• B.·.KO~op.ci~···· ~ad~~HT~~~~ricr, :BbJI~<>ian ~futUHi•a~~a-. ·.· 

·. :~~~~or~ • IIPri~OHll 6uiI BSHT B BHAe llOT8~l\~aJia: By~~a4!aicoa~:· &J 
•:~:;.•.•••:•,c•'•, •.-.•~••.•••• .. •: .. •,~• '•\• ,•,' ',••.•~. • ,"• .. •/''" h •••. • . 'J,., • ·•••~ 

yqeicF. 'cnlfH--Op6HT81!:&HOro B38HMOAeffcT1l11H •. rny61rna noTeHUHaJia 

ci~pe~;Jl~Jia~r, ~O. ;HeprHlf . CBH8H IlOCJI6AHero. DpOTOHa B f171pe~. &.,; . 
· · 1,lllq~Hll .reoMeT.PHll~O,KHX napSMerpoB noTeHu~ana AJIR Bcex Hccne~:-

••t•~o1:rip/J .~Gpa~H 1~•111,~••;, -z•r=,I;zs :f · .. • 

·. · ,. 'ir~·tlcT:e~Teirie~~: H · 11amme TiaCTlf •AeffTPOHttoro onT!ftiecxoro 
•. , ,__. : ,~,~,.' ,;., ,. • . a" _/'.. . ' -~ •' 



._, I 

:ia 1,34. J -~ . Cle = 0,8I f ·. , , ai ---~ 0,68f ,'l'."c:=I;2~J ·-.. 
, . ,. . ' . ... . .. 
; B aellTpoH»_ou Iianirne AM 11cex miep Hcnon1,s0Bam1c:& OAHHa-

. KOB1i18 napa.lleTpli on~1,1qeCKoro noTeHI.\IU'lJia: V,z.- =· 44;0 Mali, 

. ! _Wn J ir{o lilaB~ ios = I~25 J- \ ·:, Zox• =· 1~25 f i~ =0,65} ~---_· 

· ~i, = 0~98 j • PaatieTH no )l~IUl. npoBO;q~uincl>: Ha· Bli"IHCJIH.:. 

1 
. T8Jl:&~ol& MaJIIHBe-·M.:.20,m ;no nporpawrn C~CTaBJICl~HOll rpHlU18Blilll. 

K.A. 'H ';qp. f 16] • . Tay Jte dim ll!)OB8A6H pac~eT BepOllTllOCTell 
• ' !•' .. .... . ,.·. ~. .· ._- . . . .•.· • .•. · ·· .. 

. ~eaanOJUJ8HHOC_TH : ll [: ;no H~AeIDI na:pmu. Ko~peJlll~Hll.aiOHCT8H~ 

Ta napaoro 'B88HYOAeilCTBHll C5m1a '. B8f!T8- paBHOll 0 -:-. :- ·.· /A 
. ,SKcnepm&eH~~irr,a~e 8H8"18HH~ cette~HU !f.: 11··c d.~,~) 

' peaKUHli:X: ·_ ~!iP8A81lllJIHC1, cpaBH8Hld8M • HHT8HCHBHOCTH . paapomemmx .. 

H0£1Tpomu-.ix. llHKOB C; HHT8HCHl3HOCTlill' nel.1TpOHOB B peaKUHH 

· ~ 'iO_ (d,n/ II e3. -· · · 
' 0TH,OCKT8JII,HIDt KOAYrJIOBOro ~pacnpe;qe11eHHlt aettipoiloB 

.• 61i11l no·cy~eH Hmi1epe~HeM BWC~A~-~eHTpOHOB AJI~ p~s~emearu.'x.. -~. 
/. . ' -.· ' . ' . . .: . . .: . . 

• · • ! rpynn » HHTepBaJie yi110B 2° f _35°.; · · 
· 13 ;qHcc~i>TaUHH npHBe~emtcn~KTPHjile.«TpoHoB· H yrJIOBlie 

_'.-'. paonpeA~11enriH:A~ll pa~pemeHHH~ rpynn a~tt~po~oB ,Ha pe~KUKll · ·., 

''. ,, 
, : 7 I\, 

; ili ' 
·· 1 ·· ,. _ _. '. 

_{' '-.... 

,j) 
' ~
, j . 

.. J 

.. ' r:59:(._6{ ;. _ _:)· .. A/ _,6_0 __ · . . _ .. ,,A/,.. _58~6_0-~6_2,64(•• C'J_ ·n· ·_•) '. ~ 59,61 ___ ,·_._·. 
'-0 t•c. ✓V ,. t ✓Y -4- .·, , . , • ._,. I · _ ~ .. , .. , 

69 65 · __ ·;-._:63 65' .J ., ,,>. -::::1.. _64,66_ ' .. •_•;,'.64,66,68 __ .,.·' •: 
' . ·. ' '-'(. t. .. ~ CJ It ) . -c;,k, . . . . . ' . r.11;: , . . • . • 

:, c1,h.-r0a65•67, 9 (~JI!I HlIJIDCTpan~~·~~-PH~~i!•npHB8A8BH ·. 
H 

_;oneKTPH HeHTpoHo~_B.:P.~~KUHnxS.¥·58t60,\, 4(_.JL.•J·-~9,;61,- ,·-· 

a.-Ha p11c~_s y;~~~~e 'p~c~pe;q~Jie~~.ji,·p~aK~H~: H~·~8 :eel~)' 
CtG59 )'~ .·, ... .. . . . 

. ll~ · CSon:&mHHCT»a paapeine~.awc_ ypoBHell il~ae~Hlri: a1tep :d~~ 

·t ,.-~,\ 
~, ' t : : 

' .. ,:,\) 

-, 

./ 

'·>·-· -~ . 
.. TOpWC ypOBHett~ HCilOJ11>8Yll npe;qJIOllt0HH06 11paB!UI0° OYULI, YitaBaH 

. r ; ,· e 
-

D01!1Wl.1/ U0!,!8HT i . /. Ocnoimue. pesyJILT,aTH, _ iionytrnH!lll8 H~;,·. 

peaKUtlU !I, 58,60,62,64 ( q', n ) Ul.59,61,63,65, m6,,6~~ 
... 68. (,d,,,;,) Q" 65,67,6~ C1Ie7G"IOJJJ,~e· (~ ~KOCSK~ yKasaHO 

(.1i+J. {C2 S. : . ', J~ = 07\~ . /Ve' H .·. i,;_ ,'._: ·. }_~ 
,~59 c i'=,I); £.'-#:.= o'-,o c2~?I); o,5o (I,86); 

· 2,31 'ca,,·86> ,- [ a.12 + 2,99] (9,19); _::1.a0 (·1~12>; , 

4,ss,co,35); 4,79 ·co.oa); 5,19··-co,21); c .e = 2.): 'E"'= 

--·, ,·=i,59, (I.I~);•( .e.=. 3): £
1

Jt.= 0,91(5,85); Cu.<',=?:}:,· 
;-_:, ' : '..,' · .. ·.· , > .,. ·, , " " .. •J •• ••• • ' •• ' ,.: 

· ·E " •·r 29 · · · , , · . •' ---= •. ' . 
' ' ., 

: :~Ctt 61ff ~ 0):' E-,,:~ ;~84; s:68;: (. e'.~1)': £+~ 
' __ , _i ~' : . ,_ . \ - . .·- - ' - . • • ~ ,--, ··,\ ~ : ' ' 

·:= 0,0,(2.76); 0,48' (I,52); L94' (0,65); .2;82 (0.21); · 

a;o5 (0,27); "6,'f? (0,87); '6,68(0,29);. 7;13; ( -e = 2):' 
. t~ = 3;46; 4.47; c, .e =:a>: i"" = o,9a>ca~46>;, . 

I,41, (2,0i); ( f ;~-.? ) : ,< £,,_ = 2~34,\,:3,28{,4-,90; ,;~2,i 
.5,91;_ 7~37; 7~62; ---, . ·. . . ·. . 

. ' 

,:,: ~~3 c - l_ = i): Ef= o~o:cc2,44); o~ 10 c'rj6) ( 

·2~02 (0.58)'; ,2.65(0.16); j.81(0.58); . 8.47(0.86)~ :, . 

4·.oa(O.I9); ( t = 's) :· .E "'= I.89. ' V .. ' 

\... ~· . ' ' . 
,,. 

~65 c e = :c): £¥~ 9.oc2~4I>f6.77(1.as>; 

· r.72{0.1b>v 2.22co,6s); [2,Gs -~ 2;91JcoJ6);.: 

3,II .. (O;I5); 3,49,'{0,24); , ( 4_";.: 8),: £~= I.54(6~6,jU 
. : ,· ': o - 1 ) . . ·. ·: c* ~4· ·o·· . ~-.. . ·. . . . .. . . 

.. ,_ -c·.:-;-:-·-- · • •.; - c~ . - . _5. 

: .. (l4..~5 { f ; !J:. -. t"• ~ o.oo (s~o~); o. ncr;24); 

.·._ ·- i r:6i(O.I4);' 2.00 (0.41);/. e /s) =·· E.~ = 2~00{4;:fr; ' 

·,:e :~? >•:. Ef= i.21; . . . . .. , 
' . .· ... - . ' 

f· 



\" 

; 

(ii7 c e .= 1)~=[0.09 ~ 0.28 + o.59J 

I~IO (0.5!) ( ·2. 70 (0.88); . 3.,~6 (0.68); 

(3.18};: 
· c- e. = 3 ) :. 

,.£."' .. -·.• 
.- = I.97. 

· - ·: B -peaK~HHX . tVc· · 58 ;60 ,62,64 (d, n ) , Cu,. 59 ,61 ,68,65 

· H .. ln. 64',66, 138 ( d, n: ) Q a. 65 ,67 ,69 npoHCXOAUT aanoJI

~1em,e ( 2,p-:'/2.J >,. - npoTOH!}OU oCio~~trn~~ 0CHOBH06 ~OC~O~HHe 

ICOH6llHWC HAOP Cu,_. U {J. er. AOJilltHO C00Tl3eTCTBOllaTl> _,· : . . 

~0Ht}1U'YP81\HH (. e f' ; 1 ) , . a mrnKOJI6llt8llll18.:llO 3CiYJtAOHHb16 C?-

C TOHHU~ oTaocllTi::n It [/;~ · , • - ./lr v ·; 'in, -· :_· . . ,-e. .. . ' •2. ' .. (l l"l,. '.. 
COCTOJIHHOM.· IlOJIY'llOHlme ~aum.rn B. 0011(6M He npoTHBOpO'll8T 8TO-

MY. ~hlint. oCSnapylltem,1 ~pOllHU !oTH~Cllll~lleCH ~ et'' ·= I .u ?.= ~; 
COClTOllHHfi O ep = Ji ( i_ a· 9, r ne npOl1llJlfll)TCl1, no-:i,(1ARJ40yY; . . . . . .(} ,z. . ' . . ' . . . 

· Ms:::-:rn 1ieCioJII,U1oil :sopOHTHOCTli ux o6pa3oBamm. . _ . __ . 

. Unucrurn~ cTpy1c:cypbl'11113KQJielltamri~ YPQBttelt ·(i59 ,61. ~GB,~S. · 

B p8Ml<8X ~IOAOJIH ll08c5YlUt611HOl'D OCTOB8 [I? j :sepOH'!:'.!!0, H~ C~B;.. . 

.. ceu, TOtJHO, T.K. 01111 HOClIT D OCHOB}IOl,l OAi-toqaoTHtJHlltl xapaitTep, 

a ~e ltOJIJlOKT~BRhllt, Italt 8TO CJ!eAYOT :113 p8C50Thl[I
7
] ~ Pacc'lli-. . . 

T8HHUO ·:uenatUiHU CllUH:-ope511TaJII,HOro paciqennemrn ~118 2 '.p 
COCT;Hmdl l3 G.,,_ 59 , 6~ , 63,65 . Me~:r,rue oCSuttHO npn;l!ITbTX aiia-

tJ6HHl1 AJilt 8TllX m~ep. 

E(2J-1-1}c2~ 'An,L 2 p. 
· pact1eTauH no_ iic4em1 

0,11IO'lnCTH'lH~e CHJlbl nepeXOAOB ·-._ 

- ·cocT01tnHi1 nAl}p'. xopomo cornacy10TCH c · 

oOoJiotte~ H napilott M~AeJnt, a AJill HA8P tn. 
. • . - I . -. ~· - - . "• 

TOJil,ltO C paC'W'l'OUll no napttotl MOA8filf • 8TO y1ta81,1B88T na. BIDUI-

. m,~- OCTOTOl!.llllY-. napHWC B38llMOiWt-lOTBlii1 B H~pax Zn.. • ;Euno ;: 

· TaKtrn 11poBe7{eHo· cpa:a11em1e peamtidt > IVl 58 ,60 ,62 ,6~ ·cfle~d) 
' . •. . . . . . . . . . " ,··. . . ' 

. U.L 59,61,63,65 H peamiu~ N,· 60,62,64 (He, t ) . 
.. : Cu 61~63;65 C ( d.. ;· ~ ') peaIC~HHMH Ha TeX _i,;e HAP8X ;.. . 

. _ . l.flliUOH!IX -( 6] . . · 
: Peay .in.Ta~u, ~OJIY~CHHU8 l3 5THX peaK~HlIX npaitTl1tteCIDl COB-

• . •. . . • . • • ~, • -~ • - , ·_ ·~.,- • • .. • .·,' : . - ·. ! 

. Il8A8DT. BTO CBHA8T6JI:&CTBY6T O TOM, 'llTO' HOCMOTPH 118' paam1-, .. ·. .,. '' ' .· ·,-: -·.)' '. -.. 

' 

- R;_· __ -_-
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ir ( j . 
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r 
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·, 
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i ·- ' • ll:116 na4aJll!{HX Ii BLIJieTa~HX qacTm\~ B peam.u-mx ( cl., fl.. ) H. . - .. 4 . . ' . . ... 
( H /', d. ) , ( H ~- 1 t ) BoiioyxAa!lTClI OAHH H. Te ll£8 npoTolrnue 

co·cTOHHlllI B KOueqnwc f!APB.X C npm.iepno OAHH8ItOBOL1 BOpOHTHOCTI:iJJ, · 

Ta1t111.1. oe5:pasou, MOJB:AY. aTHYli, • 1taaa11oc1, CSu paanlittH~UH HAepuu--:-: 
.. . . ' . ' 

MH peaIC1{mn.m, ecT.Ii rny601tan BHyTpeHHH CBH3I., 06ycnoB11eu~an 

TeM, 'llTO O~IHI8ICOBLl8 n14pa J.mmeHll 38XB8TLIB810T O~HY Ii 1TY se·, 
~-

~ ~aCTHQY ~ npoTOH. ,_ ~ ' . . 
B nocJieAHee BpeMH Boapoc HnTepoc K way 1iemrn auanoroBUi 

'-.. 

H3~0,apnux_, COCTOflHHtt, · O:_R~l!TWC AHAOPCO~Oll H YaHrO~ ~fl8] '. B 

peaK.UHlIX '(p,n)/ B, aTHX pea1tu~nx .6wio oouapyxeHo ~Hni~oe 

-. .... ,. ...... ~ 

Ii H~6HpaTeJII,H06 BOaCSyzrnettHe COC,TO~Hnil; ICOTopue HB11fflOT~lI' an~-
__ .. - . ' . . . 

' Jiorou OCHOBUO:ro COCTOllllHfl flAP8-YHme1m .·no H30C5ap11ti:ec,KOJ4Y cnn

uy. 
B peaKQHllX ,cpu:aa' ( d., rt ) T8KJ:8 ~03M~i110· uadnXJA6HHe .· 

· aTHX cocT01IHHil/]lencT~H;~n1,~o,'T.K. :~ aTMX peaK1ornx aaxBa~ ·· 

· T~ll88TCH, IIJ)OTOH ~ lUJeDll(Ut-1•. npoeitl\HIO: HS06a~11qe~K~ro JnliBfi -¾, 
TO_· KOHeqH1,16' C_OCTtiHI!Hfi uor:iT 06pa,a0Dll~8TI>Cff'; It~K B COCTOlIIi/4~ 

~T7>= To~J/2 ; TaK H B T3-=:To+ 1/z :( T5- · aTo ~-, 
1rnoCSaponHHLI. 1to~e'lluo1:o'o .H mi?f8Jil>11or.o' cocTonunil). · TorAa ypoBHH . -

._ ' ' - ~. • • ' • .• . : I l '. , ·: . . ' :... ·' ' ·' 
· ItOHe'llHLIX Jittep, ~rJel!lrQHe T .r :=To + Y2, uoxno HHTepnpeTHpo_. 

• •)f •••"• C ➔ •-, , • '\ • •. •• ' 

naTJ,, ItaK auanorH no. HaoCSapcmrny aiis1to11ezamwu· ypoBae .. r Koueii.;._ 

HWC. HAep~·~opasyli!ll~X B. ( ?-i p : ) .r.~a1t~i1~X. ~Hepr~H: ~oa<Syi,;..;. : 

_AOHHH .. auaJioro_BJl?C cocTolIHHtt .AOJilKHa paBHHTl>Cff eyJioHoBcxott 

· aH~P~HH A~6aB~HeMoro npoT~na -B cooTBeTcT~YIO~eu ~Ape c Yqe-
.' . . ·- . .. . . ' 

T'o1,1 pa3HOCTH. uacc cpaBllHB88MWC m4op~ KpHT8pHeU '?OI'O 1 _ tlTO 

Bh!Co1to:iio3CiyxA~HHl:le ypomm KOHeqiiux f{Aep, BoanuKall~Hx B -; 

.. , {d
1
: h.) peaKQHHX, H:BJIH~TCH. aua.iro:ro:sm.i~ • wao6apHUMH cocTOBHHHJffl 

. AJIH ypoBne~ RoHe~nux HA~p: ~·a (d, p : ) peaRuutt_; woxeT: 

. cnyi.11T·:n co1maAe uirn .. snepl'e'l'H~ecico ro pac_cTOHHiilI uelit.zy . HHMH, 

·c:o:iiii,.u.:eatrn 1ino;ii1x it;;;i~11rii,~ · ;iixva·luii'n:uK. iry;1dio1t6:s 11 011uaocTI> · 
' • " , '· ,: ~: ,_-; •• < .1' · . , _ .' ' 1 _: '•, • \ - , • , , 

",·•-



_'o1,tnoqacu1qHHJCCH1I nepeXOAOB ·c ?i-t/ ) ~Z$. f 

Haillt 6uJIH 110011eAoii'aal:laHa11oroBlie 11ao6apaue coctoHiIHll 

_lj0Ii6tUll:lX HA6P '.~59 
H ur6~ ·:C9J -o6paayll!llllXCH B peayni-'. 

,;a,e p~a1tl\'1Ht' . Niss (c<,i, ): Ct( 59 ·11. /'tll 60. (. ci, n.) .• 
i\·c.,..{.'6:( YpoBH~.c E*~ s,'sa Ma:a: 4,fm Mall, '4~79 M~B H 

5 ,I~ 'iiai A1IR _.·· Cu_.59 . HHTepnpeTHPYllTCH,·; KaK aaa11~r11 ocHoBHO~. 

~OK COOTBeTCTBY!lillHX BOu6yiA1mma yPC>BHeir JV;•,59; 8 ;POl3H~ ' 
.. '' ,·.. .;,_· ·. · .. ,, . . . ' ·.' ' ' . ·, .. ·· . ' . " ·: . 
e "IE .= 6,42;6,68;,7;!3; 7,37;·7,62 MaB·;KaK 8118110l'HCO- ·. 

~T~e;oTBYlJlllHX. ypoBae« •. ;Vt· 6I. · Ilo11omea11e · yKaaaHHl:lX ypoBnel!, 

~x ltB8~!0l3li8 11 ·cneKTPOCK~~H'180KHe xapaKTepHc~JKa 6nH8lt~ K 
~eain~T~~au_; · nOJIY118HH!iU' B, COOTil~T·~~BYIOlll"X: ( d, f'. ) peaK:-

• tuuu:. 
. .. . { ' . ' " ' ' ' '·. : . . . ' ' . . ' . '' ' 

. IJpel,lOT8B1lll8T HHTepec opaBHHTl'> cneKTpl:l HeMTpOHOB H npo-; 

. TOH?B_H~ peaKttHiL( d, ~) H1 

c' cf I p ) HS -~1U)8X; HM8BlillHX OAR: 

·-- B8KO_Blle 'aaJIOJIHH8MH6 06ono1um. Cne,zy"a UOAe#H' 06011011eK UOZHO 

·- ·. o'xuAaT~ DOA06uo cne1tTpo13 B1,1neTa~in11x tiacTHtt, ••uo _Ae~OTBHTeJil'>-· 

~o na6~JJAaeTcH· A~H r~yim aeUTponoB a npoTorio~, o~oT~~TO.TBYi 
• ; ' ' ~ , . : '. . ' ' ·, . I, ,.._ .. 

7 

' lltlnC 11ep1nm B08CiY:xtA811llmt YPOBH!IM ·l(OHe 11111:lX lIABP H8 peamudt' . 

M· sa.,60,62,64 c a-,n ) , Cq s9,~r ,6~;~5:R , ~ ~4 (ct, P } · 
· l=e 55, .. · Ct '.)~ ( d, p ) : G-z. 5~ (pHc ~ IJ >:~.: 8To>: y1mal:l~a~T · · 

aa cx<>AHYJ:i o;:iuorrnoTa1my10· cTpy1tTYPY npoToimoll 060110111t11 .iu,ep 
. Clt ~caefhpoimol! J:"~ SS aCr-t, . 5.3 Y , . . .. . 

'B paC!oTe Ta~e u'sy1rnHH. IIOTii~--11eT~l,I~ ~~pa IV,· 60 
1 

Zn ~4,66 B ~ea!tllHlIX ·: a, 59 ( d, h ) . Nc~ 60'' ,, 

:Cq 63,~ · ( d, n )' •• 2n 64,6~.; IJpn.,Hay11eH~H tieTno-11eT: 
•• -<,. _.,,, •• ' ' '" • ·-· •• •• :_ - - _, 

awe' HAep cpe1we:ro aT01,moro Bee a 06u11ao npeAnonaraIOT ,: TITO 
: ' \:·~-. :_·_ :·:_· . _; -.. -., ··:" ~-- ' _:· .,,. . :.· . ~ ,--- . : :.,· .... :/·., -.::.·· . . 

llZSitO:nezallUle ypOBHH m.ieX>T KOJIJI8KTRJlH7JJ npnpo7cr, HO C yBe-
-. ·' ' - -

· mtlleHHeK aueprrut . Bos6ylltAeann. iuiiepnpeTaum1 ·. ypoi3aell aliTPYAHe--. 
• ' ' . . . ' -, .. i ·' • > ,. "-; -; : " . 

tea •. 0ABaKo 611m1 BNoicaaaul:l-cooC5p8llteHHH o: TOM, l!TO: B ~C5JiaCTR,· 
• • .- . . , • ~· ' ." '.' .• \'· . • ~. . I. ·. • _, • • . 

· 6om.mHx:-" SHEiprHtt iioa6yllt1:teii1rn llOJ!tllO OlllRAB.Tl'>_ YP~BHett, .omteHBa~ 
';. '; • • ' ' ' - ' >. : ' • • ~ 
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61WX ~C501!0tl6llHOlb uoiieJII,ll [ 7 J • 9Tll ypOBHH J.ioryT np1rnaAJie,-; . 

zaTJ,. K 1iaciiitiHO-AllpOIIHllM KOH!pn~p8lt11lIM ~ · AO~litHbl npofiBJIH~l'>.:.: 

. ; CH B ' ( d. n ) p~aKURflX B im;.e MOKCllllYMOB ceqeHllfi npli . 

Oom,mix sHeprm1x.Boa.6yztAemrn. . . . 

lfpea1t1:t~llX(oS~,(0,11) _Nt'.60, Ci./63,65 (a,,{), 
. ' . . ' "' .. '' . - ; . . .,· . '. ', ,' ' ' 

· ·•· th.. 64,66 yponnu c £ > .3 MaB n/'.ie11T11qiHUHpoBaH1:1, Kwt ·· :. • 

'qaoTHIIHO..:.AHpOflHl:l8, KOHl]JH~P~HH. IJJI6µ;JOT: OTM6THTl'>, qTo'' 'uaa,-/, 

A8BHbl6 · H8 . 8KOD8PHM811Ta noJiolKeiimi "uea~pOB THzteCTH 11 'qaCTHqHO"."' 

Ablp.011ainc Ko~qi~ry'jia~Hll, •xopowo co:emi,1~a10T o noJiollteHHflWl '.co-
, ~' ,.. .. . ·- , ' ~ . 

OTOHHHit pacOTIHTaHHHMH no llOA8JIB oC5oJI01lElK •. OcnOBHUe: peay m,-: 
' •• -' .. _., ' ' ' •• - ' .: • ·'.'. ~ ' ••• ' • ' • ~' - • - • _ 1_ ' ' ! . ~ ,.· ''. '. -

Taoru, nonyqeani.e npH aay11emin peaKttHii. ( · d, IL ) Ha itApax Co 59: H 6, ~3,65 01l8AYllll\H~: ' ·, . .. •., '• 
' ' . ' \ 

;V,· 60 c e_~ 1>: E* = 1,32 co,rs>; 2,19co,28); 
1 

2,56(0,21); a,64(I, 71) i.4:sa(I, 77) ;4,95(0,68) ;s,ar(o,60) ' ' .· .: ' . . . . '. / ·.· '. ' :" ' ', * ,··· , ... 
s,sco,6r>; 6,1sco~so), c e'. == a); £: = o,oocr~21>; ... 

a,r1ca,40); (·e ~.,? :): .E"'~ 6,52.. . .. · 
I 

lh, 64' ( e ~ I): ,E-f/~ o,oo(d,55); I,08(.I,16); 
. ../ 

. I,85(0~39); a,12(2,44) ;, 3,40(0,65); 

·., 4~42(0,94)°; s,o~co,'+.6); s:4_8(0,48); 

3,85(l,_I8); . ., r.> ,' . ' ..• * . 'i 
' ' 

ce =.?\>:£ ... =2,2s •... · 
.. . .. ' ;.:·· 

(._ ,' ' : ' .. , ' ' ' .. .-... ' ', ', 

-Zn· 66 c:e·=l):£~= 0,00(0,26); I,02(0;54); · 

r,ss30,3l); 2;ssco,9I); 8,B6(r,s2j; s,1o·c2,s4j; 4,07(0~?sj; 
,' '.: • • ••• • .:'. -, • ✓ ' •• : - ' ". ' -·:·:. ' ( "'If'. ' ··.-, . ,. . . : ; } .· ..... ,.·., _-' 

4, 7±co,rs> ;,s,ooco,2s>; c e = : >: ·. £ .. · = 2,40. · : . · . · ·' 

'B OK06itax' Y~aSHll ana~~HHH, ::~:~ C'~. ', no:nylleHH~e cp~B-(i \ 

ueane1& sKc:nepuMeHTaiµ;H~ ceqeJinn .' •· cl/5" · H pacc11uTaHBl:lX 
... , · .. > .,·;,: .. · .. ' ·.·. :·· dJ;l.' 
no ueTOAj' HOitallteHill:lX l30JIH. ·, ' 

.·• ;, B peaK~H~ cpuna Cd, 12 , . ). UOlltllO T~Kiite· HCCl8AOB8.Tr» ,: . , · 

' s.a:euc~AmCT~ llOT6HlUf;1la ~Apa 'o~ HS06ap-onHHa LIO 1-.\' ·. ' 
· . , .K~it noK~a~; ]lett~ (19] Aell~TllH;~~a·~~ TiacT.~ on~H11·~oxo7i' .. 

,.,,,•, ~ ~• < •:;,:1,A•••,-.:-. • .~.••. •' :."\.·,,•~ j ,_,. • ••,:,~-~ ·• , _,<a• 

,~ 



I 

. /', 

ro no_T_emw1ana, cooTBeTCTBYJOlllaII. noTearurnm.aoit aue uoµ.em1 o6o';.. 

no11ei<, L!Ol!(eT 6uTr,. npeACTa:aneiia B BU.i\e: 

(1) 

...... '.. . . .. ~- ..:..;. __ ··' -i 
· lt..=' >llo, + ll~_- (-t, J T) fi . __ 

. : 8Aeor, ·tl, _: aMI11IHTY Ail 11ao6~p-cm111013oro ll1IeHa~ .BeJIH~naa, _; 
. - . /; 

jZ{068B116HHll · · : CABHra Oi\.HOllacTnllHoro npoTOHHoro cocToaiI11a npll 
,. ' ; . . ~ . - . . 

· lC H'APY :ABYX H.eUTpouo:a 111.1eeT BH'A [ f:9] : 
. . . : .. ' /· . 
18'£_· ·= __ u., +r;JEp _;.o (' 2 /I . - r:J~_-

' .. l"1 9.R ··(~),.'. 

·'. B _11upaJH:emrn (8) ~nep:iiun' ti11en yllHT1.hiaeT CiZ{:aur Oi-\HOtJa_cT.~lluoro 

ypoBHfl 11s-aa: Ha;11tt11H irno6ap:--cniiHoBott _qacTrt ll fl'AOPHOM . noTeH~ 
. ·:'t. , . :. ' . \ . . ~- ' . ' . , ' .- '. . • ·•. ~ ·, 

,; UHB1le, a BTOpoi! - Ci'.llllll' ypOBHfl aa cqeT YB61Illll011HR pap;11yca. / 

.· ; E~~~l'11c~o~1,a0Ba~1, 8KCll~Pll~~1traptutl~ 3HaqeH11R · 0 Elf'.; (puc.5)_ 

. : r·~sfi;I, BTOpo~ ll1Ie~. :a.·(2.).-_ paBHWI'••.-~,¾.: - ~- MOlKHC) .llOJIYllHTI,·. 

Haodap-,.~nH~o:autt llJieH U.1· iVIB HccJieA~Bauawc fliZ{ep. B11irncne11HH~ '· 

'uHaR?HRH U..,~ A11~ Mri , .- Cu_ ·a Ga. ·'11ecK0111>Ko wettI>m~ : . 

;ll6Jlli1Hl'.H H306ap7CllilllOllOI'6 ll~~Ha, no11ylle111ioro . 'APYI'HJ.111. ueirc,Aa- ,·;. 

. \1H (U ,~. 100-120 M;B). 

: Mn,' - • (94.t ·16) Mall, 

'-i-15> ua:a~ · ,_ . ·-

Haim nOJIYlleHu c~eey'10n111e aiialleHn~ U 1: .· 

-~-~ - (89.t 19) Ma:a; '. Q tt :... .(74:f 

' · Kpolie .Toro oo~apyxeHa auo1,1a11~Ho 6oJlbwaH :aemtllnHa. U, , , 
_!p;JIH KO~e 1rnwc '.flAep (://~~71,= (178,± 22) Ma:a:' PaccuoTp~l!HOe BU-
' ' . , ·, ' , ''. .· ' . , ' . . ' . '. . ' ' _, . \ ' ' .· 
me cneKTpOCKOilHqecKoe HCClI8AOBBHlle HA6P CPOAHero aTOMIIOl'O · 

·11eda B (q' 1 n\ ~eaKU~HX ~po~eAeHQ~~ep~ue.'. . .: .... 

. ' .• : ·oaHOll!llle B!lBOAbl ll3' M~TepHa11bn' AHCCepTau,rn c11e7t110ll(ue:' 
, - ' •_< • ' ' \" • : , - ~ • • • 

_: ___ · I~ IldJIYqeno noJiOllCemie ypoBHell na peam-1ntt ( d 
I 

n. ) 
·~IDIKO~etiHHX~~~-p: JV,.60,· C£ 59,6~;63,65

1 
2h- ... ·64 166,',. 

._ . 0 a<65,67,69 • 

:, 2. 'l{11H, paapeweJUUlX ypoBHei! ll3 ·cpBBH61!Hfl 81tCllepmJeHT8JIL-
< ' ' • - ~.' • ~ ,' _- • , 

_H.llx ABHHux: ii· pacqeiro:a iio M. ~. fl• onpeAenea yr.i!o!loil 

-~~:, 
~ 

·•·, ! 

.-,, 

•. r,· .. 

'1 

. · aax:aalleHHOro npOTOH,~ ,• ef . il.',cneKTpOCKOilUllecmie qlBKTOp!:1 ', 

2i+1 czs . 
·2 J"o+I. . . . 

3. flpo:ae4eilo cpaBHemrn · cneKTpoc1tonullecmtx, xapaKTepH- . 

CTlllt 1coHeqnUJC flAeP, rioixytia~i.uix _B pe~KUHni, ( d;,ri.. ) , : ' -· 
• ( H'i,d ) if (He., t ') 'A1IR flAeP. Cu_ S9,61,,63,65 • 3TO 

. ·. I .. -·. . . -~ , 

--~ 

cpaBH,O_Hlle :(Ka3UBB6T B OCHOBHOM Ha ,OA£iHBKOl3Uil MeX8Hl18M 8THX 

peaK"Htt:_ 

. 4. vlcc11eAOB8HH H306ap1me aua11oro1me' COCTOHHlUI,· B036y:s-

Aa~uiie, B- peattU11RX_ Ni 58 ,60 · ( c;(, h,) ·: ~ 5~,6I. · 
'-\ 5. Ilpo;seAeHo cpa:aHeHue .peam~tt ( d,·h.-·'.) i · ( d, p ) 

' • • o __ ' • < \ '" > • •_¥ C •• ~ ' J, • ' • -

Ha HAP8X ;.. 1,rnwemuc ·C OAHHBKOB!llo!H aanomrneM!ilJAll o6onoqKa!,ll{r. 
. .·. . . ,, . . 

Ha 8TOro cpa1mem1R B11AHO; llTO OAIIOqacT11llH1:.e xapaKTepHOTHHH 
I ' • , , , " , ', , 

paCCMBTpHBaeMUX KOlle 1rnUX RAeP·. AOOTB.TOt{HO 61I.113KH. ·. 

.• ' 6~ 'ii ( q,n. ) .peaKUllHX -na ·ua~~Tonax A81Ill01'0. s~eMeHTa 

, ___ j,58,60,62,64 - ,o1,n"> ac 59,6l,6.3~6s, 0t6a,6s 

( d, 'n ) 7ln 64,66, -~>, 64',66,,68- ( :d, i, 
1

) (1 tt. 65,67 ~ . 

69) o6HapyxellH. ·aAeHTHlllilie no pacn6.noJ1te!fll1J," HHTeac'irnnocTH, · 

cneKTPOCKOirnqecnmM H lt;aHTOJ3Wtl xa~aKTOpHCTrtl(aM rpynnu Hett-', . ' ' ' - ' '-, ' __ , 

TPOH013. . ·-

_··. hoc1tom.KY !{JIB Kallt.2'0ro _sneMettTa nponcxo1:1nir alll1011itenHe 

:, OjZ{l:l.Oil ,· H TO« ze'np~To'HHO~ 0·60.ll~llKH, TO uienTllllHOOTI, Boa6yx

A88t.llll'. rpynn CJIYZH'r aa:rJiHAHrii! iuinroTpauueW OjZ{rlHB~OBOH 01{110-' 
. . . ' ' ' - . ' 

j '• ',' .• ,' \. 

ll8CTlllll!Oil' npnpo~ YPOBHeil ll80TOIJOB ABHHOro aneueHTa, ROTO_-

pan K8ll6CTB6HHO He aaBHCHT ~T 3Bll011H8Hllfl H8ttTpOHHOtt o6onoq.:. 

~- . 
OCHOBHtle : peay 111>TBTU. AHCCepTaUHH ony6mrnoBaHU B pa6oTaX 

[5-IO~I5], AOK11a7:1u:a~1m~~ na cecc.HH AHYCCP ~ r. K,10:ee~ . 

1966 r~ H ~a' XYil el!tel'OA~O~ Itoi1wepeHUUH. no l1A8PHOfi cneKTPO-· 
'• ' ' . " ~ . _. . - .· . 

CitOilHR H CTpyKType flAP!l. :a r. Pnr·e,· !9_68 ;r. 

,·. 
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