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Pado~a DUfiO}IHeaa D, Op;lteHa Jlemraa HIICTBTyte 8TOUHOM aneprH 
mi. li.B.Rypqa,onE1 . ' •· . , 

. O~Httia.nx,mie omione~TU: 
.' . , ,/ ,·. . . ''.' ';•, . , 
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1
,1tOK'rOJf ~Hamto~a,e1u1'fliqec1rnx imyit D~U.Oraa~CHH. 

·· ;ztOKTop _ IDRBHJto-uaTelfa-rHqecKHX nayR B~r~Conone11 
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PaBB~~ne ·J~)lenelt ,:ll'l'OM!I~r~ ; H'ApS 13' ~B8~8'f~JlI,lIOf{ ~e·p:e OCH~~ ' 
· BhlBll8'l'CnBa #X8HHUX1 fiOJiyqae1mx l3 peayn1,ira'?e' f!CCll61,tOl3aH11H 

'' f!]tepmix p~a~nHl1.- lIOOJI~i'.{UH6 H6Clt01!:&lt0, ne'l', nmpo1to, OOOYE'A88'?0R 
· Bonpoc O <BOBUOZROH cy111ecTDOB8IIIU! B_ R'APSX accoU°11atu1tt Hj'ltJIOllOD 

. (roe e~e H88lll31ll)T'. KJI8CTepat.1n). llccne~OB8Hl'lfl pesouaacimi peait-, . 
nLdfc,: YtJSCTH811 ol ~tJS()THn rio1casam1. 'IT()j' nernnx r.;itep•ll 06"". 

<inc Tit, Bl:lCOitHX' B086Yl!t'A8BHtt m.t81}TCR ypOBR!lt; ; OC5lIB'A81>1llH8. 60JI:&lllll.;;., 
.. lllt npHBe]teHHUKH ci. ~tJ8CTHIIHWII1 mHpHltSMH n~1aJ :~, B 'APYrHX pe~ 

'aoaaucaia: pea1tna,ax riunu_.otiaapyxemt '·ypol3JUI/ 06lI8'Allll!llH8 6JIH8RH--! ' 
ui, 'K 0)1HOtI8CTlttJIDJM mipnna1rn HonyCK8mtfl 'uoao.!i)He [I9] ll , , ; ,J , . 
12c [?oJ ~ 9TH pesyiiL'f8'fil JII)HB8l!H K noninesn:ll J)8BlIHtJHllX 'uoie- ',, 

: ;nett,, onncH'.BlllllllllX rioco~HHpOBBHHe, Hy1ui6HOB
1 

[g1~21~J·; Hoim{ · ' , , 
. '. o'epLeBIMf apryueH'?OM 13 no111,sy cyuiec"o:aaHHH -: ~ -«ir~c'fepoB . , 

.· a111tnoc1, · 06aapy1teH1ie peso!iaacuux inac!epmix:ypo:attelt, ._nocipoeu
HLIX ·ua;ni»oac5y:)\Jam.n.ui coci-oflHHIIIUJ ocTo:aa . ~9~ 3[1 .• ' : ; ':, · · 

;:;, : ' 0)\H8KO npH HOllOJIJ,SOBSlll'!H pesoaano1mi'. peait~itt' C nentRL!ll, 
H8JI8'f8Jll!tIDU! 'lSCTHnaua l30BI.IOXHOCT:f; HCCJie;i,;o:aaama· ~Jiaciepnux , :. 
ypoBuett, cyuiecT:S8HHO orpamttiew: I) B HHX _ Eie llory'f, saceniiiri;cn· 
ypoBHH .. ctic TaBaoro 'n;1tpa ~' pacnoJiozenaue anxe ; aaeprHr.r Cl3Han 6011-
<Sap~uipyllmall 'll&CTllIU,I p 2) Kalt npa:aia110, uayriaeTCff )l0B0lil>H°' .· YS,KZit, 

,) 
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llHTepnan • aaepr'iiil rioseiyi:iteHnH COCTaBa'oro f:,Ilpa, ilp1r11eu liBl.tepemrn . 
npomrno~RTCR mar l38 marou H, C.lle,ilOBaT£l.lII,HO, Tpe6JIOT MHOro Bpe
H8Hll; · 3) U8JI8 • nepOHTHOcT':i, Ha 611~.ztemrn · ypo:a~olt C BYC OR!I!.m · uouen-
TSMH KO.lIHtteCTDa .n:an::remrn. IlOCKOJII,Ky npoamtaeMOCTJ, Ciapr,epa na

.· ~aeT 'c YD8JIHtJ8HH8lf , op6UT8JI!,HOro I.I01Jenia·•sa:irna•.m:aae1wn IJSC~Hl'.(1:1. 
·· . , illnponoe Hcde.noBanne' pasnn~nux Koppenmtiitt HyRnolio:a n aTou-
mrx 'a.ztpaX (K118CT8pHlile COCTORHHII ::.r T. ri.) '130BUOXtifO Jntmr, D TOH0 

cny11ae ~ ec,rn 6y]lyT ,nalbieHU· llPIIMlle peaKIUiH UHoronyKJIOHHUX nepe-" 
.· Jfo.q' ROTOpue CillJIH (51,1 CT OJI{ ~e HBC5HpaTenr,im B 'aace)Ienzu: YPOBHeff' ' 
. icOHeqa!:lx H,nep,. itait i Haripm.iep; pea«IUiH :c <1; \ p ; ) ' ( d; n ), rum .· 

, . (
3
He, ··•d ) , • K<>Topue ·Hs6upaTentno B8C8JIJIIDT O~HOttaCTHqmie COC'l'OR-

. ami • PeaK~mt ~.· .Bll81:1Dae1me., THztemiun , HOHBMH, :npe~c TBBJif!DTCH eitnri.: , · 
CTB8~HO BOBIJO~Hlll.ut C airoff TOIJKll apeHHHi., 0HH 001!8,lWllT Pfl'AOU> .... 
cne1uripaqecrtn:x: ooooeaaocTen,. ~~T~pue. u·oryT, c.nenaTi. m: · YHitrtanr,.;., .· 

.. mzu. cpe:ztCTDotf: HBytieriirn HOB!lX CTOpcin H:ztepHott:CTJJYKTypu, 'ae)loc-
. TYflHl:IX: )lJm ··11cc.nei1onaHafl Tpa;1t1irrnciimuuH U8TO;!t8M1l~ . Ilpeiit'Ae' Boero' 
C'1e]lyeT IDJeT:&B'DII,ny,• ttTO D BTHX peaxuirnx: I) BOBUOlltHO ocy-: 
~8CTBJIJIT1, unoroayit1LOH~lle : nepe;zia qi{; . 2) \DOBUOllHO sac 8.JIJI'l'J, 13 Ko.:·: : ; 
H8tt!lllX H:ztpr.x. YPOBHH D!ilc'oxoro UO)j8HTa; 3) np11 HOrIOJI!,BOBaBnu. • .. ·· ·.•· ' 

.. THl!tenoii• HS118Tim:ten 'l8CTllilll (nanpnuep'/ HOHll 160 ) ·yneT81J);l8H. 
' tJSCTHUa 00'l'SH8TCH. Tfll!enon. 1.tai.e npH nepe,naqe snatz11Te11r,aoro IJHC-. 

.na By1monon: (~Ra:.tell; 4:,;5): H; cneionaTenr,ao 
1 

~o.nannn10nzyll poni., : 
. no-~nmmouy' :nom::mi urpau npnuae npon.eccu~ ' ·. '\ . •·.'.· , . . .· .· < 

; .· :. Hocne.no:aamtfl fl'A8PH11X peaKiuut C ''l'HJteiJim nonaun~ HatJaTiie 
: 130: D'fopott llO.lIOBHHe IIHT:'f,ll8CRTl:IX 'ro:no~ [3I-:3~ ;.' }tJil{TeJifHOe .·· ..•.• ·•·. . . 
· npeun npono'AtlJIHcr,. Ha nytiKax · c 60:111,mru. saepreT111JecKH1J paa6pocci1i · •·•.· 

6ea· B1:1:nenelinH nepeioi10B ua OT:zteirr,aue: YP013HH KOH6lJ~llX l1'Aep~ ' . ·.· ' 
Ha •· oc'noiamut nonyqeaHUx •. iannui 6uno. ·BllTIJY.7W1ITenr,no < 0~6HHTI,: no 

' 01'Jl8JlI,lJl)CTll pom, . H;ztepao"'.'CTPYKTYPII~'.• ~8ItTOpo:a n. po.nr,. KRHeUaT11:.:. . 
. qeormi 8(pp8KTOB •. B. 'nocJie:ztirne Il8CKOJII,KQ JI8T. 6uiiu ,EblllOJIHem, .• . 
' one1tTpoi.ieTJHIIJ8CRHe HCC.716]tODaBHH .· 'nliepmix IleaKUHll ~·· BUBb!Daeuiix. ' 
'.H0Ha1,1u,,

6
Li .'. H/Li: ·\1pu' 6oti<5ap,nHpOBRe HUH nerimx:1-1iep [.36-38] . ' 

.• 'npo;neHOlICT}HIPOBa:amue peaKyrijrnozpaTeJII,HOCTl> peaKUHlf ]lByx.::, 
~ . , Tpex-dt. tieTblpeXHYJ{JIOHHllX"nepe~a~ .• B aao~neHIIit .· ypoimeff, ~OH61JiraX. 

\H,nep;:'··Iiuna .. noirn iiaaa . BO~UOZH()OTI>, uonon1,#o'na~nrn peSICUHH_lle~~aa~' 
PHlt!tH)tOH_OB' 

6
Li'.:.. .. c ~Li, 6He.·,)'.;. ~JULOrrp'e14e11eliIDJ BElJIHIJIIHU . 

crin'n-i:forirr1tHOI!Ol1 tJ8CTlI HYKnOH;;.:HYrutoinoro ·BSa'miO.zieilcTBHII. lt . 
·,, .. '. •,, ·, 'f • • ·,,, I , •' ,· ,• ···,. - •·· •• 

·1 
j. 

I 
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Hay11emrn. 06011011eqHolt CTPYRTypti JI,ltepHU; YJ>Ol!Belt. [}9] • 01rnaJto 
xapawrepHoll qepToit peBKUHit C HOHaMH JIHTHII 0Jt838JlOC:r:. peaitoe '·na-,' 
:zteHHe. rix ~eKTl'lllliUX cetteHHit no Mepe Yll8Jllillemfa U8CCOl30ro 1JHOJI8 

: nitpa~wumen11. IlmnoLiy vrccne]lonamrn R:ztep ·TRJ1te11ee, npH!!epno KpeuH1rn · 
o / no1wm1,10 5Twc ·peaRUHI( BCTpeTunncr, c oep1,eaJWMH TPY:ztHOC'l'RMH. · 
. .. -·EcT6CTlleHHO ClU110 ll011NT8TI,ClJ llplU.f6!li7'fli CiOJiee .THJ:61lble HOIW: . 

itnR uccne:n'oBaHH~ CTPYKTYPl.l• cpe1tn11x. 111 THXenux JI'Aep. B nep:aou 
8KOnep111uenTe '1'8KOro ~re [40] H86Jlll]l8J!Oil, u,ilfP~1enr,ioe B086y~-

: ,te1,rne,yp~BHett tt;zxpa. ·Ni .. D. peBKil~l/1 5 FEl( o, c)5 .Ni \ •. 

EliJill ll£0~8,7!~-~H :CKCT~~8TH48CKH8 ~cc:',ie,iio:aamrn, ~aamrn)l~ltCTBlUI . · .. , 
HOHOB 60 ·~ 1.80 K IZc C-.tJ8THO-tteTHbll.fH II]lp8UH Cpe;!tHero.aTOMIIOrO ·· 
11eca (40'{ A~ IOO) G1~4i) ', B JCOTopu~jn.sy~aJiac1,: paammrae.· 
p88RUHH nepe;ll84H, ynpyroe H·Heynpyroe ·paccenm1e •.. ueni nx COCTOH
na B TOil, tJTOObl lfB OCHOBaiuu1 ]18HHUX,· HOJI:{48H!UlX :ztJJR 60JI~moro . . 
. IJHCJIB H]lep~l!H~eaen t YC'r8HOllll;l, xa'paRT8PHU8 . oco<5eHHOCTH .·aTltx ... 

··. p86KUHll r 110HRT&i lll38 HMHOe . c.OOTHOllJeHHe qlBKTOpOB' onp~~eJJH~~x . 
cTpyKTypott a.11epHllx· coc,:oJinHn, .. 11 1tuiie14aTH~ec1t11x ipauTopoB/ Hx pe"7 . 
. BYJII>T3Tlil npo.11euoHCTpHpOB8J!H CYll!8CTlleHHYID po;iii, 8gql8}(T0ll K8K nep~ 
:aoro~ TBK R BTOporo 'rRHB HI . D qaCTHOCTl1~ TIOK8.88JlH. ueo6xo14mro0Ti , 
·,·,· "• ' ,' ,' '·,, .' '·. ·' '· ' ... - ,· '· ' -, ,, ,., 
yqeTa 1rn11euaTUKH npR. lrnTepnpeTSUHI4 .](8HIWX, HOJIY'l88LllilX. 118 .011l:1T8 
Gr]. B.imcnepHU8H;ax. n.o· aeynpyrow. y.··.· pacceHHRD .. paBJJHtnrux ,ROHO. D 
Qi.a, _42~ 43,. 49] ·· <5unn oc5aapyxeHlil cnnl>Hu,e. s:pqieRTbl HHTepqiepen~, 

uirn. wex,ny KYJIOHOBCKHM .H H](8pHUll . B03<5yxne;HHHUH~, 
, · .B JtHccepTaUHH oyw1rnpyv'1'0H H oeioeintari,:cJI pes:p1HaTJJ, cneRTpo.::. ··-. 
, 01tonnqec1tix nccne140Bannlt Baaeiioitelic TD1rn noaoB ?O ,· 180 H: 12c · c 
,ll~p8MH cpe:nnero ~TOUHoro :aeca ( 40 .( A ~):Oo) npH aaeprIDix/ ·. · . 
H8 .I0-15 l!a:s npe:BUm8ll!!iHX • 'aueprHH KYJIOBOBOKOro 15apr,epa, a 'l'B.Kae 
paccMaTp~~~TCJI' p~BKUHJI nepeaaplIJUtH RO HOB 6L1:_ ·_ ( 6Li,. ,611e ) • 
i 

r. liETommf H3UEPEIIB'1 

B nep:iloff r11ane 1 onHCblBallTCH M8TOJllllKH 8}(Cl18pW16HTOB JI npo~e-
' ' - ' . ~ - ' ·. . - . - - . ' . . ' -

.ltYPll, KCflOJIL80B8HBl:l8 npu oc5pa6oTKe·nepBH'IHUX 8KCnepHH8HTan»ma 
' ]ISHHl:lX. 3KOH8pID1°6H'l'bl 'c nyqJtaMH KOH013 RHOJIOpO)l8 H yrnepo:zta 61,1m1 

... :i~n,~JJHElHli; Ha: T8It,te1nicn{ yc;opaT~Jie • HBC'flfTl'fa ·.HM. H. E~pa B .·. Konen
_rareae. lfonOJII,8Cil anl'IC:b nytJKH: .I) HOHOB. : 60 c BHeprruti.lJ;J 

'. • • , ' , - ,, • ·,• •• •• • • < - - -

r;/ 
:> 



· 45, 47, 49~ 60 e 66 MaB; 2) HOHOB .wo· c aHepr1unrn 60 H 66 Mai; 
; < .'. • • ' • ' ' • , - '·, ~ : • ·.,' ·"-. '" .,_ ' ' ; "... ., ,. / 

3) HOHOB 12c C aaeprnelt 38 Man .;. H :llHWElHH 'i,:a HBOTOllOB: .· . 

40,4B~~ J, soT/ ,)s~0~ . : , 54~~ , ss,·6~,62,64n1 , 
8_6~88s;;_ - ; 90,92,?4 ~9-62.r • ./. 92uo: 9Kcn~pru.teHTaJIIittue' 1100J1e1to.:. ; 
_iiamui ueynpyroro: pacceaBUll HOHOB JU!TJ.m-6 6unn: npollCJ(8Hll HB. . 

' 'I\HKJl0TpOH8 1-!AS 'nu~1-1.B;1{yp11aTOBa~ HcnoJII,BOBaJ:~i ny1101t IIOHOB . 
. . . 

6
i,1 0 aaeprHeU. 22 ,8. MaB H MRmeHK HS. lilSOTOllOB • 58iri:,: if. 1~0sn~ 

'. 06lltSH oxewa 8KCnepHMCHTOB HS06paseaa mi pHc~i. :n:,rn perHCTpanim 
•. npo~RTOB pe~Rn.itt np111.1eHHJIHCI, dE-E . '_: TOJl~Cltolllil C J(ByuepHmm . 

. • . flH,8JIH88TOpau~: . Sorn ~ORCT8MH ,o6ecne~HB~JIH·. y13epeHH08 paa~eiiemrn 
·~~. HBO!OllOB, Bcex 8JI8M8HTOB ,DllJIOTl, JlO_ ltHOJIOpoia .: . 06mee ',OHepreTH'lec-

.• I<Oe paapemeHH8 OOCT8BJIH1IO OltOJIO 300-350 RSB. B .SKOnepiweHTBX : ' \ , '.' - .. ' ''• ~ . ' / .. , . ,' ' ' ' ' . ' ., . . . •". ~' - : ,' . ' ·, - '. ,- ·- ' 

C fiY11R8MH HOHOB l<HCJIOpOJ(BiH ;YrJiepO]t!l J(BY1,(8pHtrn oneRTPH, npe]t-
C'1'8B1IHBWHC co6citt peaynnaTu o-ri:ien1>m1X Hsuepeaau ~- ,o 6pae5aiu:aa.n110:r. 
ua J3W'IHOJtHT8JIIiHO!t Mamzne. · , ·· J :: -· · •· ' _.: .' · / ·•··• . · ·. , 

' ·),opan' ;Jl~Ba'nocl3f1Dl8H8':ynpyrouy padceHHHll ROHOB yriiepo]ta H 

: ·. Ri'IC'11olJ01ta ~··,. Ilepl3lll ·• napa rpa\lJ •.. oo;itep:zwr '. 8KcmepHM8HT8JII,~8 J(BHHU8. . 
YriIOB_Ue pacnpe~~Jt~HlUl. ynpyr~ro paCC8RHHH HOHOB 160 npH 8H8~I'l!H. 

._ 60 Lls13, 6hIJil1 HaMepenu. na flJ(pax: AO, 4~ca _, ~1 , }~r , _ ~e 

58~60,6~,64Ni--~: 86,88sr:: , ,i92Zr~ ;;nMo~ _ Ha ~]lpe %Zr ·oHH, 
miy11anim1, npn 'leTLlpex saeprllflx: ;45 ~~7. 49 H 60 MsB~' Ynpyroe 

'pacoefluHe HOHOB 180 <5uno HCCJ18i'{O:£iaao. Ha MHWCHHX:Hll ~~i'.{np11 -
,aaeprli~;~O-;M~~r·~/~zr C(nI>H~3Hep~HllJC .. i60 R6~ MaB)~ a HOH?B .. ·. 
1.2c - na H;itpe 6Zr npH saepr,rnx 35 H .. 38 MsB. Ha p1r10.2 noKaSaHtl. 
i'{Jlff_ npm,1ep~ yr;nOBHO .· pacnpe:nenenii _ynpyroro' pacoenmrn HOHOll'.-. 1~o 
0 saeprHelL 60 Us13 118 paami-qaux H}lpax~ rio oc.i Op)(l!H8T 'OTJIO~C~l,I '; . 
OTHOmemrn s~¢eKTRBHOro:ceirem1,R.K peaepwop.no:acioi.ry:. 06~Rff xapaK;.; .. -
TCp 3li:iil{c1iuoc1k STRX' o~ucim~nrntt OT yrJie/ 8HSJIOI'HIJCB ·ua6irn.naBmeiry ... 
CH. B 60Jiee PBHHHX HCCJI8i'{OB8Hlll1iynpyroro paooesuuH THllt8JlliX' HO_; .' 

,·•. HOB ff}lpa1rn. [5~54]'..' Ha. 11epe1mrtx yr.nax. ce11eirn{11e; OTJIH~irnTCll ,OT 
- peaepiI1op,llOllCKOro. 8a?ei!';Hadm,:naeTCH aedon:r,rilott 'uaitciiu.tyM~ sa ·•' .. 

,, ·., . .,.. . 

':.',f 
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. he~ z~ .. :j;n~~~e··paonp~ll~~,e~nH ynpyroro 
. 'mio;rropo;n~.:.i6· c ·aaeprue!(60, Ma:B 

.';-\ 

i 

'.:,,,.. 
'/ 

.. '.KOTOJlliK oJie)U'eT·pesKHJl aitano~eB!lU~mdl·cnaA: 
1
Ec111t &Jlepr~ft._;a;,. · 

. ·, i:ll6T81)lltHX 'qaCTHit ~HI<CHpOBSHS~ y-roll~ · npH ROTOpOM aa1nuiaeiaa 8KC:.. 
:: ; UOHOBI{H811J.Hldi ·cna;n ceqeHHH I C.HCTeNHH1l6CRH O)U}HraaTOff aasa,ll llplil 
. ·.· Y}l811Hll6HHII noplll!KOBOro lio11epa ll)lp8-IIIIDl8H1'. ]{JIB . O]lHQrO H TOl'O ise 

H,npa-uumeuu aTO'l' yron CMHraeTca »nepell npH yte112qeim1 saepr11a 
> ~ ••• , ' '· • " < .• • 

uaneTSIOlllHX tJSOTHn~ . .. . . . . . . . . ' .. 

. . . Bo' BTOPOM naparpa~e npOBOl!~TCH weflouesoirorsqe~IC~! auaiiaa 

. ;itSRlWX no ynpyrouy ·. pacoeHHHE> Ba . OCHOBe nony1t11acciqecxofl 11oiie11a • 
Bsam.ro;nettc'l'He ,''l'f1Eem,1i' HOHoi' co: cpe:nn,m.nt •. · H • 'l'f!llt6JIUI.UJ a]lpauH xa-:· 
p8R'l'8pHBY6TO.fl liSlUiMII lUllllHSUH. BOJIH ( 'X ~ 0 1 1fm 1 

) H 60Br.mm.U:l •• 
888tJ8HH~H ·napall~Tpa Bow~pwen~}t~ '~ "!' Zf~ <rt."'1~5~ » ,1 ) :. 

. . . . IlOBTOl'•Y, CJI8]cy8'l' OlU!}l~U I tlTO Jtaiiec nenuo'. npal!H.)]I,Hli8 · peayJIHS TN .. . 
. 6y;1teT }tBBSTl> ,KmlCOHqecROe paOCMO,:P8HH8 • .npH K010,pOM ,coxpaHH8!CH .. . 
noHHTHe . ,paeKTopnH, npH1Ieu · noc.ne1tun11 ·. C5y]leT 6.nlllsKa. K peaepcpop]lo:a.: 

.·. 01toff. PaocTOHHH6 Hl'.Ul<10J1Hero 06.nHllteHHll peae~opnoB·OROI TpiieK-' 
TOpHl! .CBHSBHO c' yr.nou pacceHHHfl 11 CHCT8He IlflBTpa 11800 .··· 0 OOOf.., 

. ' . ·• ' ' . . ' ; ~' ,, ," ·, . " ,' 

HOWeHl48llf: 

· .. n.~ .. (·~2;)(f+cose~(~/2).), .. •· ... ··•···. 
. . . . · ' . . (II.I) . 

1
: I']le·· ·a ~- ,zzl/E .. •· • . .;; paooTOHUHe•BaRdOnl>lll8rocC5nm,eHHH. np11 .. 

llOCiOBOI.I coy~apeHHit, z .;, aapa]l ff)lpa-1.rnmemi, : z .. aapH;it uaie
: '1'8l)ll!eff qacTlllUV. ,E - .·aueprHH B OHCTeMe iteHTpa ¥~CC.· Ha PM0.3 
.npHBe}lemi 1tanm.1e 'no ynpyrouy pacceHHHll, noJiytJe11ime » paO'oTe~. ' 

· OTuomenHH 6t6ii · · nocTpoeim n aairncHMoo'l'H o:rien1tqffJtH · 

.. ·•~,~:.D/( 4~ +•1£3,·), .· , . r]le: At_ 1(:~p .. :~:.USCCCll3Jie'· tJHQ.118 

" I '. .R)lpa;;.1rnmeHH H H8JI8T8ElDt8ff qaC'l'HI.tU OOOTB8TCTll8H:":O., KaR llH,1lHO' as . 
· :; pHcyHKa; 11oe· ;nanulfe npHC5JIHSBTe:i1,no yxn~1t1:111aDTOfl Ha Ol!HY ·• ymmop:-

. C81Il>HYIJ KpHByll. Ha611miaeTcn: pea~Hff II8JiOll ·:a,:ott Rpmiott .· Iijlil .• , .• 

. . d ,..:,1 '7. fin : ~ PHciyu'oIC CBH]:l8T81IJ,C'l'llY8'? o· T01if, uo OCHOBHYi:J poi:&; 

. B. npo~ecce pacceffHHfl }tJifl ·paCCMBTJ)Hll88llllX•Coy7tapeH1ut Hl'pSllT .. 

qHCTO ·reoiieipR1IeC1tH8 sqJqlei~u~ ·Pacc'l'OHHH8 ( d ,_, 1, 7 fm' ) ' : HS : 

KOTopow nainuiae'l' c1taallllaT1:cfa, H;11epuoe norJioatenae, cy111e0Tlieano 
' npeBHmaeT cy1u1y .'pa1tHYCOB nyx CT8IDCHB8,i!i!llCfl IJSCTHit ,: ' ' ' 

,. ·: ·.· ' . ,_ . . . ''.. ' .' . . .. ( ' ._ .·· ,.' ' . ,-.· . . ·'- .· .·• _._,.". : 

·· ( r
0 

,-,1,25 + 1 ~ 3 fm' •· )~ Ha paccT<>HBlut, coo-r:MTCTBJD!l!Bll pa-
'Jieycy conpmtOOHOBBBHH ,' ll0I'JI0llt8Hll8 COCT8BJIH61'· 99%. PaccllBTJ)Hila~ :-

,· -· :· -·i_· .. -· -: . ,·'·' ·., ·_ -. . . - . ,l i. -• ·' 

• I 
9 

\• 

·. ·, 



I I I '· I I I 1 I I l, I ·'' . . !.!' '-'1 1s~~m, · . da- · • 

·~'i.ca°.:., ~. . ,. .. 
6•• ' . • • 

' . ' . . ' r- : :' ~ . -
; 

·:-.t· > 
/~ ·., ' 

. · 1s0·~ ''"·"Ca, so .. ·. . . :" .. ' 

.· .. ~.'.·.···, ..... ··.~.;-·~.· •,·•\ .,l:.,, ..... ~ 
·+•·· .i... 

., 

.. 

''2.o , · '2,5 · .. , 3.o, -- < ·3.5 . 
'· ·<d ~ 0(8) /(A1½ :+·A;h),fm 

.. ...:· 
HR ~eqeH~ff ynpyror,o P£\<ioean, 

Be1U1qlilm,J d =·D/(AVJ+A~J) : 
.. ·.·.. :. ' t . p . 

.j '. 

! ~ 

1tcirno11teuHe ✓ Biiom, inacc H1Jeo1t0i1 Tpa eRTOpHH, 
: o·ooTHonieHHe .· · · · · ' "-

~ -· . oc, ~ ·. -~ .. ,::, .. 

' • .:. 1 ~.: P abs = ; exp ( ;.. J. kdl ) , . · . (D.2) 
-'....,. 

··r;ne .. :Pab~ .. -· BepoH~HOOTl> norJIOlll8HHff, .· .. ·k .. ' - K08qxp11ni.ieu, •UOrJU>• ; 
Dt8HHH, a: dl / :.;; 8JI8148HT '•1111,ura Tpae1tTOpPIH •.. ·· 
. • . Koagi(pHilH8HT,; norJI011{8HHff. MOllM 6i.Tr,. BUpa:1eH . qepea, HOl10JU,8ye;.. .. 

. l!Nft II OI!Ti'1tieo1toft lioitenH 11ummtt· rioTeHnltan W { R ) ·: . < .. · . 
' '. . ' 

r ', \' •. '_ • ', .\ •.;.,_ ._:< ,:~ ·• . .:...,- • ·," .' 

' i . k( R ! V ) - _:2t(:R_i-
·. :, . , : . , . · .. , - ';. vC . ) ' 

• ,:,-~ f ,. ,,- ·-- i ,· .,' :-._ ... ,, 

. v( R1
) ' .• .:... CKOpOCTl, B .itaHHOft 'lOIJKe. , .. · .. 

: 'Hcnonsyfl BliP8)!8HH8, (fi.2), y11aerca,nony1JHTI>·xopomee·ooi:
Jl8CHe :C aitonepm48HTSJIJ,HJU!H . .nauim1u( npH ,. 8HSIJeHJrIH. pa.neyoa: UUHMOro· .. 
IIOT8HilHana, o OBllSJt8 lllll8M o o6HIJHNM · pa11eyco11 Hitpa ! ( 'r0 ~ .1,25:fm). > 
Pao~eT '118TKO 11ewouoTpHpyeT, uo B cJiyqae noriio11euiut .· o paawmli ·. :~ 
Rpae11 08'1JeHHe iteffc TBHTElJII,HO: M()ECT OHJ1l>H6. OTKJ'IOHffTJ,011 .·OT' peaep~op-i 

··;!{OBOROro 'itase Ha XllOCT8 ·nornomemui·.~·.JtJUI ,paOO'l'OIIHHffH81rl60JIJ,mero;",·. 
o6JIH:18H.HII~ cymecTBE!ltHO 'np.eBHmal)ntHX'. .· cyKKy pa11eycio:e 

•m. HEYIIPYrOE PAccrnimE · · 

.B TpeTien rnaBe. pac·o11afpHBa8TCff ueynpyroe pacceflHH8 TIIX8-
J'IliX IIIOHOB npit SHeprHHX,. CJ'I8rK8 1 npeBHmaklll{PIX axeprHH KYJIOHOB~iu1x 

, ,6ap1,epoB •. B nepBOM naparpaqie npimoitarc11 sKcnep~euTanr,Hlle ·itas~ 
.Hue. Eana·noJiylJeHU>YrJIOBUe pacnpeiteJieHHH Heynpyroro pacceffHlrlff '.; .. , 
. HOHOB ' 12c. 0 :aHeprHeA ;38_ MaB HS'flf~e ·. 96zx:: ~. HO.HOB 6Li .· C 8Hep- ' . 

. rHel! 22,8 .MaB Ha, IIJtpax 58Ni . H . 0sn . H HOHOB ' 160 0 BHeprHel 
. '6? Ma»· iJa HJtpax 48ca t ,58N1/ , 64Ni' , r86 , 88sr , B 96Zr .'. Bee, 
. OltH 'iweKJ'i' OitHY H TY ·~e xapaKT8pHy~ oco<5eHHOCTI, B 06J'IaOTH yrJIOB, 

npH6n111aHTen1,uo oooTB8TCTBYDBlHX Ha'llaJifcmiita cet1eu11a ynpyroro .. • . 
padceamrn. Oirn npe;IICTSBJ'IH8T:,co6off peSKHlt' onait ceqeuii.11, 88 KOTO-

. ;- p~·cize';nyeT ll()it'!,eM:H. SSTElM. OHOia,onait:, Ha plrl0~4• Ilplrl~e~elll,l,~liff ',, • 
· .. npID&epa Jiamrne no aeynpyro11y. paccea~zD HOHOll Li. 'Ha Ritpe 8Ni 

c' :eoa6y.,:JieuHeM B nocJie]taeu KOJIIieKTHBHOro 2+ ..'.ooc,oaiUIJI O a11epr11ie1 
·. ·.1,4·5 ~a» ..... · . . '•: ,· .. ' ,·' . '.',.:· :, ···•.• r''.' . .. ' ... · .• 

'1 :, 



.,./~,. 

./ 

............... ~ ... , 

. , . • ,20 · • t . s· 1,0 ·.. · . ·. r
- --

•• ; ,,:_· ·••·· . :Sn ( Li., Ld : .. ~n(z+J · 

to· .. 

R:,. ii,'+tm 
Q =:2,6jm 

ao ·. 

' ~, 

l '·•,,,, .. , •.. ·- .... ,r-, ,,· 

YrJIOBUe_pacnpe~eneHHII:Heynpyroro pacceRHHII HOHOB 
JIH!llli-6 . 0 ·.· 8Hepr1i1eJ.t .22, 8 MaB l'l7!PIUU! mrae.n11-S8- II , 

. O110Ba-I2O. . , , , . 

. ' 

'I 

- Z,·, i 

l 
j, 

. ; 

l 
l 

. · l 
i 

. ' \· 

"\~ . 

; ", 

Bo BTOpOH naparpa~e pSCCMB'?pHBS;TCII TIOJiyRJIBCCHqecRBII HO- . 
;neni, R8t18CTB8Hlf0 p6'I>HCH111lll!811 HB61I1>;1tae11oe TIOBe;neHlle ce11em111 
Heynpyroro p8CC811Hllll. OHO 06yCJIOBJI8BO rJIBBHUU 06pBSOII HHT8p-

. cpep8Hl\ll8tl 11eZJlY . KYJIOHOBCRHU ll 11,11epHU11 ~oa6yl.'t)t8BH8ld ... STOT ,. 
. scpqieKT 06CYlltJlB11Cfl TIOCJI8]!Hee, Bpeufl' B irncit0Jll,KHX pa6oTaX [55,56],' 
· B ROTopux :11;nepHoe Boa6yllt,llemrn · onncu:oanoc:r, .nefflopunpoBBHHUJ.t' o·;_ 

'1'Hll8CKHU IIOT8HIH!BJIOll • O~H~KO OCHOBHUe xapaKT8pHiie. qepm pao--
CYB'lp;rnaeuoro IIBJiemrn uoryT 6b!TJ, .. O~IICH8HU B. pBllKBX TIOJI:{KJIBOCH
ll8CROti RBPTRHU, B 'ROTopori pacc1mTpHBB8TCII BBBHUO]leticTmrn HyK- '. 

JIOHOll BOB6Yit.11.aeuoro H;npa .o HBJI8TBlllJ(e_l! l:JBCTH~el!, ·no;nOCiHO TOIJY, 
'KBR STO ~enaeTCII B TeOpHH KYlIOHOBCKOro .'eoa6y2t]lemtll [5?] • . 
Ce11emt1e ueynpy:roro. pacce11mrn Liottno aamioau B cne,11YRJ1lleu DH;ne: 

to . = €• (1 -·P, •)·• ·P,, . . . 

: .• i.nel ·, ~eom , . abs · ex 
. (Ill.I) 

r;ne; ogeom. - reo1:1eTpH11ec~oe cette~He t < 1 - Pab~) ._ yope,n~en- , 
HBII no BX0,11HOIJY H BllXO]lUOLIY ! KBB8JIY uepOflTHOC TJ, TOI'O 1 .llTO _He ' 
TipOJ.!SOl!;neT 'norJIO!ll8HJ.rn ~ B Pe:x:' - B8pOHTHOCTJ,.!l036yx;nemrn~ Y1rn
T!Hl8fi 1 '-!TO, npoi'ISBe]{eHl!e nepBllX ;nByx:e:m.tH<)ltHTCJiell B (m.l)·npu6-
11Hllt8HHO p81lHOC81J8Hl!D ynpyroro'paCCOIIHl'lfl 1 J10nyttae11: 

' \ .1 ' ·,' '. " 

5iMl = · 0el Pe; '(Ill ?) ,, 
.. •_'-- .. 

. BepOllTHOOTit B08c5yit,nemrn npH OT]leJI:&HOW, CTOJIKHO!l8Hlrn'i IIOJI~•qaetrne 
;tpl!Heynpyrou pacceRHHl'I Ha:cq,epHtteCKHX n;npax, oqeHJ, 148JIH (Kalt 
npamrno .:5- O;OI)'. IlosTOUy :ZtJIII :oim1cmrnu~ a-rott'nen1mtiUJ·'140UHO 

, B3fl'fl>, n'epn~e , Ilpll6JIH1IeH1te TCClJ)HH l3~8l1Yct0Jut!i: ' / . , •·· . 

· Pex = 2Jt1+ 1 ~ lblrJ 2
, 1 · 

(ill.8) .. ·· 

' M1,M:f. 

r,ta 

bif =· k~J< ija(~)l,~> eiu)t dt ' 
(Cl.4) , 

3;neo1, 1.,u =: 1ltl ,. a A E ' ,,.;. BHe.prltH BOB6y1taeuoro. OOC-:-

TOflHllll. 

J,; 



RH'l'erpa,n' C'ept:TCH n~ H.7180Ci!tiecitoff '1'p6eKT0plm;, , 

OnepaTop anepruu 'Boa~yl!leHHR ,MOl!HO sanncan RSF.: cy11uy KY-
• ' ✓ • • ', ; ' 

11oaoJ1c1toro .H 11,tepnorc B:saHuo,tell<iTBHR. uy1<nouoB a;npa-:-MnmeaH c 
uaneTatmteff tiacTlineit: , ' ; , •. · · · , · · 

. ' . ,· ' ' 

H(t > = r',-. z 
0 _,',' 9(,(~~ai +Jv(n)dn(t)-~ I )~(.i)d~ 

, R(t)-r J ·.. , . · .. , , J.. . 
. ' ,- ' .' .. • - . -·,· . ,,·, ,' ' 

(lll.5} 

. rpe: .ze ,,. ·- aapa,ll H31I~T&limett ,11aoT1mH; I , 
.,, ' 

~i( 
- 'i. ' ' ' 

- . onepaTop nnOTHOCTH aapa.ita Rlt~a-u~memt; 
"' ' . ,, ' ,, ' ' ' ' ',, 5 . :- onepa-rop Ui!OTHOCTH 'HYRllOHOB. ffltP8...;MHmeH11; 

I i 1 •' • 

-·pan~yc-BeKTOp, npoBe;zteHHNtt,Hs,neHTpa uacc· ll,1lpa-
' I\IJl(mf!HH B iteHTP, uacc · Ha1IeT8llll(e~ 1:!8CTHUU; 

1 

. . 

' ' ' ~ 

'.net:, 

'~·- - pa.nnyo-BeKTOp .HYKJIOHa: H,ztpa.:11m11e1iH B 0HCTeue neHTpa 
. . . . ' ,, ' . 

uacc noc11e;naero. 
'' .• , "HTfJI'Ji'nponau~e npoBo~HTcJ' no oCh,euy jJ,ipa-MHmemi. ltJIH Be-: 

. ' . ,, pOH'l'BOC '1'H. • nepexo;na .· lfYJll>'l'HllOJll,HOC TH . • . L , · nonyqeuo c11e.ny1Jmee 
BUpa:emrn · · · ' ·. · ··' . .· · ' ' ' · · · · ' ·. ·· ·. · · .·· · · 

I. 

' ' ,'. ., '·'•·, ' ' ,, ':• · .. ' ·,'•2'·, 

- · .PezCL)= 2::1°:u/+:Ntidl' • 
. . .. . ·,u . . . ·,: ., ·,, 

8.71ec1,· . Om ,·. · .;. KYJIOIJOBOR8H 8Ltll11HTy]l8, onpe;nenH8ll~ff, KSK B [5,7]: 

0 ,= 1:: 411~2~. ~.ri1'i~CEL) i ~Jt; ~ 
8 

. 
, ~ T:.~+-1 · \l (2L:+ 1)3/2·, , EL,M ,t ·\ (lll.7) 

,/' 

r.71e , J 1., Jf ·· . .:;. , uovesiu uatia111,noro n KOHetJHoro oocToRunl( 

1111pa~unmeui~ a'< J ~I l~(EL'}U J~-): _·;IIJllllie;neuiriiff :11aTpimmff 
', . ·;. . ' . . ,_ . . 

.. ane1,1e11T onepa-iopa · BJJElKTpwieoKoro uyni.Tunoniiuoro uoueBTa; •.•· ', 
' .. • j ' ' ' ' ; ',, ·_;·· ;.. . '._' ,;' ·,.'.' '.· '', ; . : • ' • . ' 

Sgr, M .. op6HT81ll,HI\III HHTerpan KY110H0BCK0I'0 B88l!JI0,1leltcTBHH,, 
' onpe,tenaeim.tt:. itaK}llJ57J:;: ,'' . .',. 

' . . . . 

-OIIpe)leJleHHSH,ll~pazeHH~M: 
l ... ,· •. "' • , - ' 

I 
) ' 

. ,I 

l 
'J 
l. r 

- ' 

1 .. • 

' . ' ' pD' ' . ' ' ' 

;,NIM ~ + ~~f2Jiiffl2utlrJ e~IAlt< Ji ·11;01°) 11 _J~ > cw:a). 
,. ' An).' . ' ','•, --:ic Ym@<t),'f,(t)]dt I .·. 

r11e (_J111 vL. l!Jf), -,np1u1e,teumdt uaTp1mrnn _aneuea'l' onepa'l'opa, 

OUHONB8!l~ero mxepnoe B88~HO]lettcTBH8. HyKi!OlIOB' H]lpa-1rnmenH C . ila-
j . _.. nera11IIte« 11acTHnen. · . : . ·:. · ._·· .. :--· . • . 

'I . '' .. :· ~opuyna (lll.6) •J(8lJ80TDeHHO oc5t;HCHHeT, H~6JU>;ztaeuyD 00068HHOCTI, 
·1 :, ' ', YI'JIOll~X paonpe.neneaiin ·Heynpyroro pacceHin1H. KyJIOHOBCKOe B8JMIUO~ 
, ,· '·., lt~~O'l'JJH8, 1{31(eHH8TCH C :p800TOHm18U 8Hillli'l'8~l.HO. Ue]lJieHH8~ 'JT,iep~o-

., ., ro. Ilpn M8JINX. yr.nax. paoceHHV.H, OOOTBe'l'CTBYIJ~l4X 60111,ClllU paoC'l'OH;.. 
,' . . . ,, .. ·. ' •' ... \ ' ' ', ' '· ' : - .. 

I,, 

'·,j 

H11RU, KYil0H0llCKH8 811IT11HTy]lH H81JH0ro npeBUW81)T a,nepuuo, H ltH'1>-
(!lepeHUH8JII,HOe . oeqeane ':neynpyroro pacceainm 'ne OTnHqlieTCfl ,, O'l' 
C61'.10Hltfl KY110HOBCKOI'O; noaCSyn,neHHR. no Mepe yBeirnqearia yr.us, T.e. 
YUCHL!ll8HHH ,:paCCTORHl!R, ~.nepmrn aunnnyltll Jl08p8C'l'8 ~T 8H8 QFIT0JILIJ0 

<5.toTpee KYJIOHOECitHX ,· qeu 11 · o6yonoll~HllaVTOfl' peaKo' Bupallem111e .: 
I ; 1 HHTepqiepeH[ll!OHHUe 8q/q)6K'l'li, H86JID~881.1hle H8 onu-re. , , 
! . ' Bl,i61.4paR -no,eminan llll6PHOI'O' naam10)leltoT1HUI. U6lIJCT H8JI8T81l-! . , melt, tJ8CTHnea )1 ~Y.~JIO~a~H, Bllp~-UHmeHH B ,' BH)le "xBOCTa" CaKO,OH~ 
l ,,_ / ,By,ncoBcKoro _ noTeunna,~~ . _ .·· . , . .) 

J , . 
1 

• ·, V.(.R) = ~v ~exp_[- '(R :-. R~)ia] ,', , c'•lll, '9) 
I " , . . , , , . " • 

1 · ·: 'lt11R flll6PHHX ·aunnHTy)l:·nonyqemi ripa61111~eH,P.N8 8H8JIHTiltJOOIUie BNP~--
1 · \. neirnR, KOTopiJe .na v'!' llOBOJIIiHO xopomee omtcimne a1tcnepmien1-ra .. a,~ 
1

,. ·• HliX ltBHHUX ~ (cu.KpH1Jyll:na pnc~M. , ·· · · .• ·· 

' 
', • •· IY. PEAKUHR:IlEPFjwm, 'nu3HBAEM!lE,HOHA!!H 160, IBo;w I 2c. 
. . . '' . . ~ . - ... , , ' 

,, _ lJeTBepT.aH rna»a ·· IIOOllHDteHa paaJi'1m:mu .· peait1'11HH nepe)latJn., 
B nepBOll 'naparpacpe 0,1lel!aH KP8TKHlt, o6aop, nonyqeuimx '8KCneplil!8H-

•,.,· . • • ' ·•. ;, . • I • • ' .. .·{ ·•· 

T8lllllllX ,1l8HHUX~ IlOCJI8ltHl!e BRJIIJqBl)T llBHHUe O COOTH01118lUfflX BB- ' 
'. T6HC Hl!HOOTell 'pa811KIIIWX ,, peamt1di' ·, anep re,,i11eOKHX ~nenpax .· K8EJ{Oft 

HS pea1tn~JrB yr~ODUX pacnpe}ienemuix, O'fll8i!LHUX nepeXOAOB. ' , . 
CBO.itKa' H~epuux'pe~_KIUilt nep_c;w1z,Hadn~p':a11HXCH. npH· 601uSapm1-_1 
pOBK8. p88i!H'fHl:IX· UHllleHelt nyqK&l.fH 160, 80 .fl' 12C ··npHBeAeHS. B ' 
'1'86na~e I.·, Kcc11e)XOBSHH6 yrJIOBHJt' paonpeJteJieiurll tjoKaaano~ 'ITO' 0814 '; ' 

.... / ·" " ; ' • > •• ·, ,_., ' ., '.' ' • • - '~ • , • ~ ••• 

·i, 



;. 

. Ta6Jrnna l 
. ' 

H;itapm,e p8BRIUm, H86JIID]{8BmP!eCR npu 6ou6Sp)UtpOBKe H0H8UR 
·· . _ 160, ·18o. 12c cpe)tumc n)top . 1- ..... · ... •. · • · 

Dy- IE 
• llOK M8B· 

, 160 60 
II II 

.II _ 11· 

" ·•n 
', 

n n 
II \tt, 

"·' ·." 
II II 

MH
.·meHL 0 

40ca,; 20( 5)40 
\48ca - . 20(5)40 

50Ti . . -35 
52cr · 35· 
~Fe 30(!0)50 

·Ni 30(5)50' 
60 · , · · · 

Ni ', ,30 40 62 , , , I 

·, 
~)teHTHWHnepoBaHID:18 npOJ(yKTU peaKnHM, 

• c' ' <,. 

Ne F O N. , C B 

j '; .. 

' 

. 16., I5 
' ~6,I?' IS 

I6 15 
16 15 
15,16 I4,I5 
16 · - 13,15 
16 IS 

·_ 16 IS . 

12 .\ 
. ,12 

' i 12,14, I 

12,14 
12,14 

-. 

I_2,I3,llv.:. 
I2,I3,!lf ._ 

J 

i ' 

, " " 
. Ni 35 
64

Ni .30(5)55 
86sr , 40(10)70 ' 

I2,I4 · • 
12;!4 - l . 16 15 

/. 
II II 

II· II 

II .n 

'88sr - \ '40(IO)?O . 
,:90~ . ' 50,60 

,II 66 11 

n ,60 92Zr·. 

n n 94zr·, 
96 . , 

~. 47 Zr,/ 

" ,Lf.9 ·: " 
,n 

11· 
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HBJiflllTCH )lOBO.llI,HO r.na;nmnrn 14 m.ie!JT MSKCRMYU nol-{ YI'JIO!.!, COOTBOT-· 
CTBYKltllHI.I snattCIUiJl, d~1,8 fu · , T.e. T814, I';zte ceqemie ynpy~ 
roro · pacceHmtH • naiumneT O'i'KJIOHHT:&ca OT peaepipop;noBcKofo. noaTo
uy 60.n1,mafi ttacin ,;naHHl:JX 61rna fiOJIYtI8H8. T01IbRO npll O,llHOM Hmt .· 

)tBYX · yrnax B6misn airoro . BHairnmrn d · • B t1eT:eepT011 CTon6ne 
\ Ta6nnn1,1.m)K888llbl llH'l'ep:eami y~.noB' B KOTOpax npOl13~0~ll1IH9I, ,HB
uepemrn. B, CK06Kax YK8S8H mar. ' ' · , · . , • , 
• '': IlPH ncnon!>so:eaanH nittK~ Ho~oB .1~o naH6ori1imee siW]eKTHBHoe 

ce'ttenze m.ieeT'peaKUHH ( 1. 0~ 15N •· ) -.,no . ,.., lfO M6/ci' (npo1m1rer~· 
. pHpOB8HH08 r no' SHepreptteCKOIIY OilCKTPY). 8H8ttFl'l'8JII,H08 9etteHH6' ' 
m.rneT. peaKI,\HH. (160, 4C) - ;no '!" 3 1,((5/c'l', (npOHHTerp1tpOB8HHOe 

• • '"· , , • ' '• , •• ! ' , ' r . ' ' :. . , . ~ , / 

• no !HefreTHl!eCKOMY cneKTP?)-, ,8H8ttHT8.llI,H08 oeqeJJ~~ HUC8T pea1c7. 
. •n1,rn c1 o, 12c), ,:'r-,, IO M6/CT ('l'OEe npoHHT8rpHpOBaHHOe no, cneRTpy). 
· . IlpH Hono.n1>soBaHHH ny'liRa 11ottoB 180 11ail6oilee itnTeHOHBHO • P!JlYT ' · 
' periunirn no;nx:ea'l'a 01u1oro H i:eyxnpOTOHOB - cl8o, 19i ) It '.· . 

I8 20 , · · . · . · . '. · . 
.. ( O, .Ne.).,,,, .. 

·•. Bo'· BTopou··~apaJ1lacpe 06cy1:;na11Tc1f pea~iimr ·riepe,na1rn o;nuoro. 
' HYR.ll0fl8., ,B !ia6mrne 'n ~a11a' Kp8TK8fl CllO;nKa 8KCnepHIA8HT8.ll~HWC 
, ~8HHIJX no ,peam~,m ( 160/ 15.N . >~ 9HepreTR'IOCKHe cneK;p1,1. STOit 
pe~iuurn 06napy:1irna10T•:· ee pe3RYI> ~S6HpaTe111,koc'l'I, B sace.nenl'IH 

.ypo:enen ·Koneqa1,1x n;nep.'Ha.pHo:,s.;nnH npHMepa npHBe,nen o;n11a 11s 
HHX: - qneK'l'p peaKUHH. , 54Fe ( 1?0, IS1q55Co~ Ha 8TOM lite picyHKe 
cxe11aTHqec:KH n~eicManea ,nnil · cpallHeaun cneKTIJ peaKnuH · ,· ... · · • 
54Fe ( 3He, d ,) ,5co, B KOTOpolt 'l'OMY :se. C8MOMY' H;ztpy Tpll!e nepe- , 
;naeTC.:H o;nvm nl)OTOH, ao us· Jiernolt tiacTHUhl [58, ·59] • ·iierno BU..: 
.;neTI> 'us pmiyHKa, ttTO n' peaKUUU c16o, 15N;) Clt1II,HO 139'a6y1:.:. . 

. 7{8llTCH o;nnotiaCT!l'ini.ie cocTo.HHHH ··• f7 i2' · 1t 
I 

PJ/2 · • B . TQ i:e ... 
13p8Mfl t cne;nyeT' UT1l8TUTI, cna6oe suaqemrn .B ue!l' 0]lH0tI8CTHtIHOI'O 

. COCTOflll~H· '}3/2 (np11' 8Hepr11H. 3,6 MaB), RHTeHCHBHO sace1rneuoro 
, B ~~8KUUH ( . He : , d ) • O~eTH~, H ]tpyroe c-OT.llHl!He peaKUHH, , .. 

( I 0, ,lSN ) OT peaKUHW ( . He 1 ., d ) -:- OTHOCHT8JII,H08 yo1,1nemrn 
B: nepBOlt , H3 'a'11~ nepexoJioB ~ COOT136TOTBYIOIJIHX,.'6om,molt nepe]laqe 
1.i0Liel1'1'8 KOn1,1qeOTB8 :ztirnien1,111.· 9TO qeTKO, BH]iHO 118 TB6mtUhl lli, B 
KOTOpolt. cpaBHHB81lT,CR :,~THOCHTeJI1'.Hlile. HHT6HCH~HOOTH rie~exo;noB H8 '. 
ypOBHH f?/2 li PJ/2 .J(OHe1rnhlX A;nep 49 sc, 51 v , 
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· 16 '1r. · · · ' .... 

, ( · ,0 • .. ~ll .) · 1,8 , : 2 ,9 

0/10j59/ 
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6,6. 

'0~~6et1noo,it, nOKll88HHU6 Hll 8TIIX 'JlBYX np11uepax. :xapaKTep.:. 
: HM }!Jiff 110n. HooneJto11auuux· 011epreuqoc1c1:1x one1<Tpoa peam.tH". · 
. ,IPof rsu > I ...... ··. . . ·.· : . . "' . . . . . , . : .· ... ·· ... ' / 

·· .. I). I! OTOlt ·pe,mcu•rn 11s6Hpii'Te~1>110 suoe.11n11tcn· 0Jinot1aci11~tiuo 
000\'0.QQllff. ~oiniqHIJX ff'AOP• ·· · .• ~ . · .. -~ , . . . . ' ' . 
, ; ' Sto flBJIH8TOH oepJ.08111111 'apryuel!TOLI ll ,rio.in,ily npituoro ucixa~ ' 

' ' ' - - ··,· ·. ,, ' . ·., . ·,, ' •, 

nrrnua pcam:0111, . . .. 
. ·: '2) Y1epbXOJ(l,I Ha ypOllHU o ·j :=' l + 1/2. OKasunai>TOfl OTHOOK-

'i'Cllt.llO; n·0Ati1U1entiu1in1 no· opau11e1rn11 o nepexo,ll01.nt tta yponnH o 
j .. l. ~ 1/2 '. / ' ' ' ' ' ' ' ' '' , ·, ' 

·, · 3) hopexo)lu ~:: oociTBeTOTDYkll!lltt) <lo.111,u1ouy nepo,11anaeuou{ Uo-, 
•" u1rnTY; OTHooll,e11Luo yci1uurnu no opa11ne111ni ~ · peatttt11flul!; '.Dusuliao-, 

llUWII Jtorirn~u ftfll!OT6Ull!l11Ul •llllO'J'MURUM~ 38Bl!Ollll00'l'L' oe11en11n ptl8K~ ._·. 
" , ,' . ·- _. ·., ' .. ·. ,, ,, . (.,' - '' ' -~ . . ' - . , . ' . ' ' ' . , . '" ·'" . - ·_., . 
. i\111 nept1~8'}H 10 'l'lll!IOJ!lllOC l!OHIIWII O'l'; IlOJIHOrO IIOIHl!ITll · j nope,lla~ . 
)lUWOft> liYK~OH8 11, 01' lHlllllll!IHl,I m,pe,llaBaeworo uowetira L .. noinici.;.: 

·., ,' ' ••. ' ,. ' ' ' ' . ..~· ' . . . . ·.. '' . ' . . . 

.IMf J1on.onno»ni. · Mx, M-11ep:su.x, ]lJlll onpe,1teJ1eHMftj, o,11noqa0T11q~ 
ffllX:OOOTOfUllll, ~OOT!e\l'CTJIYlllUX o~fiowy I ,owy xe~·:ope5IIT81liHoMy; 

''. 'HOWtlllTY, l i {8, iio~nopwi,·;llJIII M,ll811TIG~~KBUKII ypoJ111elt llWOOKOl'O 
ij0~6HT8, . . > , ·. . .· .·. · ., .. ·.... . , " · · . · ' 
..•. :. ,, Yl\llOIIWO paonpe,ll0n~1uu1: poaKU~ll (~~o. 1s.N J Ha. pllsmtll~llX . 

. Nl'lllOHflJ. npit 1u1epr1i nyql(a 60 Maii ~JUI Haedo~ee IHTO!IOl(BJIWX '. 

· 'rpyrin .:' 0 00,Tlle'l:0 TllY l'll\UX OAHO;ISO 'l'UIIIUIII 000 ~ORttlflW KO!ICII iw.X H;llep,. 
';'np~Bt1;1te11w 1111 •. PHg •. 6 •. Boo, ,onli iQleDT 'O~llH,M .•.-ro'l'llO 00111111. 'xnpaKTOp 
1 ~ o,u, npe;llOT8llJlfl~T ·oi)CSol :AgllOlll,HO • yait1dt ·muc', :Mll<ClWYW' l<otopo'."',' 

-.~:,:ro'OiQT~NHlltteOKl(O~!Hraa,oii ~ o,opouy oo.iuwx y1•Jio11'.np11 ' ' ' :l{jhi}t)•::· >, \' I .;,. ' ,· ' >' ·, . ' , .. ·· ' ' '. ' 
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P1,10.6.)r110:BL18p80npe;Jt8HHHH peSRilHH (i6~/I~) H8 pas- .. 
· nHttHIDC H)lpax ·npH. 8Heprfll ., B8ll8!8llll!HX .· HOHOll 1urcnopo]la-I6 
v 60. MaB. ' · · · · ....,_ ' ·· 
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yBe1nr11eHHH nopn;n1<oil"oro' aowepa H:npa:.w1,1wem1. BH;n yrnoBoro · par,n- · 
pe]l8Jl6HHR · npaK!Hll8~K·H. He, 88BHCHT OT. nepe;naBaeuoro·.110MeHT8 H. 
THna KOHet11ior.o OOCTORHHR.. . 

'', >1 ;: ~l!H 60M6ap:n~OBKe itO~~~H I6o ·, fiOIIHMO' pea~UHH ; > ·. 
' { Go, -11 J t :e pn:ne c~yqae:e ::a;neHTH~HURJ)OlHUW ·peaKUHH nepe,1t8lll4' 

H DO)lXB6T8 O]J;HOro neh~OH8 ;.. (~60, 150) H c:I6o. 170). IlpH . ·,. 
. 6011CSap;1tapo~K~. 1,1oaailw ,1 .• C. c ·· a,ieppett · · 3,8 MaB 111,1mea1,1 · 1,1a .· Haorona · 
: 96 Zr H86JIK)}J;8mici.' pea'KUHH, ( 12c, ,3C) H ( 12c, ~IB). KpaTKSH 
, CBO]lK8 ', 8KcnepHM8HT81Il,HNX' :ll8HHNX ·. rio :eceM HHII peaKUHflll ,l18H8 
ii' T86m1ne IY. B Tott ,l!Ce Ta6nHU8 np1rne;neH1,t TSK~e ;nami!ie . 110 
peaKU.HH (1.8o, 19F J, · KOTopirn iilueeT-_HaH60111,mee ceqea11e • npu 
1,1cnon1,ao:eaHHH HOHOB 180 :e !<aqecne. ciow6api.ipyx,mlii- qilC'rmt., 

. - ,' Ha 'pHc:? ,cX:e11aor11qeCKil, llOK8881Jf,1 cneKTPH peaKUHH .• ( 18o,19F). 
OHH. ;ne~Of!CTPHPYt:JT' eiae OAHY CJll(8CTB(HIHYKI oco6eHHOCTl,·, peaKUHtt, ' 
Bll8liB86MhlX TRlltCJINMll ... HOH8MH ,:.. Bt>BUOJKHOCTl, _ Bos6y~}J;eHHH

1

, Jl8rKOA ·,, •. 
YJ18T810~elt qacT,HUH. Bo 13cex· CJiyqaRX' np'11cyTCT~yeT CHJ1l,H8R rpyn;_ 
na ,:coOTB8TC~'BYKlll(8f{ clHeprH~ -11o's6yQeHHfl •• oKcino.· 1, 5 •. MsB; 'Ee 
noa:e.neHHE: MOlKHO o6~RCHHTli ~ .ecJIH npHHATi. BO.· BHHMBHHa, qTo B . 

H;np'e 19F, npH ,3HeprHH I, 5 ,MaB, 111.feeTCH TIJHTIJl8T: ypoDiieil , - _· '• . 
(1;35; 1,46.H 1~56 Ma13);. TaKHM' o6paaow, p8CCM8TpH:aae1.1afi· rpyn-· 

, mi CKOpee ·Boero' o6yCJIOBJieHa 'Boa6y:i;nekiteM o;ntioro. mi COCT~HHltil .· 
; '. 8TOro -rp1mneTa ::Ciln6o :ecex HS mix), npRqeu Tfllr.CJIOe KOHetrnoe _· 
' ' R;ztP".<>9,T80TCR B. OCH01JH0lf ,, COCTOHHRII. YrJIO]l!,18_. pacmpe;nenemui 
, peaKUHll 'o;na'oHyRJIOHllliX nepe11at1 , IAM8KlT Te Ee JC8P8KTepH!i8 . oc o6ea-
• HOCTK, ~TO 11 B· cJiyttae peaiu11uJ16o~ } 5Nj.: /:. ,·.. ,.\ 

': B. TpeTbeM naparpmpe paccMaTpRBatoTCR pea·Kuirn ;irnyxHyKJIOH"'..-. 
ffl,IX nepe.natt. B,,Ta6nitne' y .itaaa KpSTKaR: CBO;l!K8 SK~nep11~eHT~Jll,~'.' '> ; 
HUX, ,ll8HH~X 'no peaKnmt cf 60,} 4ch Ha pile. 8 cxeMBTMtteCKlf'. no1rn;_ ' 
'38HI/ snepreTll,tt6CKHe 'cneKTp!,1 HC)<OTOJlliX 1m 3Tl\X peaKnttt1 •. CneK~p!,1; 
_ np1rneileaH~e -~a STOM pm::yaKe I llOK88!,IB8IOT t npel!t;zte Boero',, tJTO'. , . 

i<ak 1). B' cJiyqae ~,llHOHYKJIO~HblX nepe]laq~\np11 Jreiie~aqe ;n:ayx. npOTO_;,:' 
,, 'R'o:e 'ypoBm( ico1:1e 1rniix R;nep aa'ce11tUJTCH:_6_tJ8Hl, H86Hpa-renbHO.\Cmii;;. •·· 

tio aos6;r1..ztaiirc~ KonneKTHBu1,1e cocTOHHHH ,i'B ttBCTHOCTH Y°poBHH . . +'·'•·- . ·-- '·:,,: ·- : - •c: . •· ... , .· ,. , .. "'" :· ·'· 
2 H ,3 -~ 'B ,0Tl1H1me OT' peaRUHil nepe;na1rn.:nByX HYR110HOB;'i Bl:l81:rnae..; ·• 

, MNX:11erKll~H-tl8CTllU8M.,i, ( 1;·,-p'): (p ~t ); ( 3ne ,n ) -ifo na6-
.. Jlll';ll8eTC fl ycnneHllll riepexo,wii ·Ha. ypoBmt o+. ,~JI'.Te~CUBHOC~H _: : . 
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/ ' 2!30,:t280 \ 

. 420±~00 

·. 850+80 
. .-
8400t,800 
2800±500,-
2470±250 · .. ·· . 
I700,t200 

··· .. 700;tIOO 
' 1630±320 

287±40 . 
.·: !30±30 

180±50 
2620+300 

,·: :-

~< 



Ta6JUt1'8 Y 
, '.8;onepH!:1;,!iTfm1>m.e<;na'fHU6-_rIC p~SKl:UU1 (160, I 4c) 

/-. ' , . . . \ 

' ,00T8TOq
'H08 ' , '~ 

I d6(e ) . 
dQ _c.m g.a,J 

1 ·H;!tpO_ 

2.' 

3 
2 _-

) 

-IO,IO 
) -- )_ 

:~13,ao 
.;.u,ro 

: 7,5~ 

- 5,9?. 
' -

-8 63' '' -,I 

;.. . G~a£f. 

'-7,80 

~-G,23 
-5~08 
-12;00 

-, 
' 

50 

50 
,-

-50 

40 
·60 ,_, 

60 
so·· 

50 

(1m\i/011) ' 
,, 

: '8 6+2 · ,,, - ' -

5I;t5 

.3I±fo 

-42±5 

331±35, 

:2I2±I7 

. !96±24:, 

207.t35 

-,!75+45_ 
I'(,.-:-,,,, 

-r2s+r2-
,,: '. -
IISj:33 ___ 

', 37+13 ,\ :- l 
!76±55, --

. 
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· 1 nepeXO)tOB ·ua KOnJI~KTHBHlie. ypoBHH. B. pea~[(HH. (160, 14:c) Cp
0

ana'1:.. 
• , - , • • '· ' • ,. -· , ' ' . r 

: . ~If no :BeJIHl!~He, '8 B pH.l(8 cny~aeB ]l8Ee 'npeBOOXO,llffT HHT8~0~BHOO ... 
· TH nepexo)loii ua yponilH o+~ ' .· • . . .· .. · · .. · , • · . ·• · ' . . 

· ,· .· . Ha pHct~8 'nOit838HlJ yrJIOBble paonpe;ne,JieHHff peBKQHH ( 1.6o, 14c). 
OHH HMellT TOT a:e 06111Hil xapanep 1 'ilro H B cny,rne O}!HOHYKJlOfJHW~ 

·, ,llefe;ztfjtJ.•c'paliuea~e yril,OBblX pa~npe;neneaH_lt peaK[(HH ( 16q, .1~C)/H . 
• (1..o,· l?N ,) TI0K83blBB8T, l!TO nepB!,18 HeCK01Il>KO C,l(BHHY'l'l>I O'l'HOCH'.'" 
. Teni'no· 11,op1,1x n' ·cTopouy ll8HHKX yrnoB~' ,,,· • .· .· . . . 

. <: ..•. · .· B T86JIH[(8 YI npHBe;n~uu 8KCnep1rneHTSJll,Hi.te ;nairnwe no pe8K[{HH . 
ic 16o,· 1,411 ,~ 9fiepreTH'!8CKK8 cneKTpli nor.a3blB81lT ee peBKYll HB6H- ,' 

,, paTeJIL!IOCTf, 11 aaceneHH!J ,YPOBHelt K9H8trnu£ 1u1ep. B ~elt npOHCX?.ltH;r 
npem,y111eo'Il18HH08 :BOB6y:a:,neHH8 TSK, H831lB8eMUX "BblTHHYTliX 11

' OOCTOff
HHtt, ·,.e. 'TaKHX, B KOTOpNX '.;!IJ!8 op6HT8Jll>Hb1X M0118HT8 ~ ~'aa 

• 1rnpe;niinaeMJ:lX nporoaa H· HettTpoua .·napa,inen1,~1,1 • ,npyr ;npyry~ . 
·.· · .. · B ira6nHl.le Yil · npHBe;neaY a1tonep1n1eniran'I.HUe .naaa1,1e no peaKitHH , · 

, .c18ot 20Ne ') • ,B 8HepreTH'!8dKri oneKTpax nocne;nael! TBK:18 npHOYT~ ·~' 
·· . · oTBYe'l' rpynna, ·· coo-r11eTCTBylloiaH. 11ep~xo.na11 c; Boa6y:l)leHHe11 nernoll'. 

~ yneT8[111ten·. l!B~Ti!J.ll,d ., . •.' .. . . . . . . ' 

Sic ~e~m,·e ~TaJriliw~, . ~a~~~ :'no. p eaK~IU!, '(16o, 

· - ::g~~~ I: ~~:nott~/ 
H]tJ)O. · 

.QB,S• 
(118B) 

Ex' 
' (Man) 

'· 56 ' 
i,s 

:54 ... 

0,58 < .: Fe •co -.7,81 
. 3,8 , 

86 ., . 88;· 
""'. 7,?3 . ,0,7 (8') 50 19±7 Sr, .·, y 

88 . 90 , i 

' '1+:' ' 50 ; . . Sr ,·' . .y - 8,9~ · 0 69 ,, 56:tl4 
' ' : 

. · 66: 9uZr · .92 i \~ 9 92 ·o, ' . (?+) . ,40 I3I:tI5 : '. '-
·.··Nb· ' I , 

.. 9~ 94,:, '' 

-10,26 ·o ,(?+) , 50 66,:tIB ., 66: Ao ' J.C 

. \ 

_, ;. ·,. 
26 

/ 

,,,.·,· 

·(J6 o,· ~4 c} · 

so Ni (s2:z~f~: 
ui 

t .saf.J;(sozri)~ .,, 
b 

1.. (4~)(.4•v I . ,. ii , si 
. II" I ,' 

.. ·.··2'. ·. 
:.·:,;· ';--;•· 

.. . .. . Ee~.(M~Y): 
Pao~B~ Bne~r~ir;1~ec~He·· ~neKTPN .. pei~uan(,160, :I4c) : Ha:; paairux .· 

. ..: flllPBJC.TIPH\ saeprirn H8JIElT8KllllHX HOHOB irncnopo1ta~I6, . 
. .'.60(Msn~··\ .·· · · .... : .. •··· ,· •· 



., 
i 

,·1 

~ 

n~m 60~6ap;upo1me paannqimx uuaeHeH; ~ouaun 180 ~o 11oex 
', . . . . . ' -". ' ' 

onyqanx B oneK'l'pax H0II0ll lUICJI0p0,l(B lW8D'fOH Ylt888Hlll! Ha rpynnu, 
000TB8TCTBYl'Jllll.'l8 · nepexo,tau .· B. OCHOBHUe OOO'l'ORBilll B-. peaKI{ldll ., 
( IBO, 160), BO H1t8HTH~mu1p0:&8'?I> me 0

1 
· ¥llepeaHOCTfll l!0llHO n~m:& 

B OJiyqae H,tpa-1,rnmeus 81a , ):!JUI KO!Oporo Ha6n:D,t8Jli!O:t, KBR ll8"" 

pexon B OCHOB~Oe ~OC'J'OflHHe, ~alt H 'n~pexo,t .ua''y::;,oBeHl> :2?"' c . 

ti:dprietl I ,33 Ma:a. JlH!NJe:peuni'laiu,Hoe' cetieame noit yriiou 30° · B-· 

, OuOliX ll1IYtf8flX ¥8BHO. OKOJIO 20 MK6/c!l'/ C'l'OnI, lil8.lillO_ ce,e}I~fl , ', 
. peaKJ,UUI c18o, ·. 60) cuopee ,cero Cl!P.SS!JU c Q , - 88BRCIWOC'l'I,ll •. 

' ' . n 1'86JBttie Ylll npHl!e]tCHH_ ,l18RJru8. no peaKIUtH!I( TpeuyitJIOHHllX : ' 

nepe~a'I, J(OTop1w paccila'fpHBcs1JTc.;i B qoir:eepTou naparpa4ie; 8TH 
peruuum IU(OD"' O'IIOHI, lol8Jlli8 tetieinrn H H86Jlll,l(8JIHCI, Jrnmi, ll He- .. 
do!!:i.mrii,1; qirnn~ o_ny11ae:a. . ' , · · ' · · · 

Ta61u1tia Y~: .·, 

• 8~criepmi. ea,anawe •;11~~e· no· peaKitHz ( 180, · 20N~ ) 
. ,· . ",, ,-.,, ' ' - ' '·' ' ' 

H:iipo . · 1 · OcTa!lo'II-
11nmeu1, uoe 

fl,llpO 

!)4-•' 
Fe 

52 . 
·, Or 

58, 
. Ni . 56]1' " . e .. 

60Ni . 58Fe, 

64- ' 
·Yil : 62Ni 

90 
',,·, Zr 

. 888 · •. r 
90 .. Zr 

88 • .. Sr 

'' 

60'.' 
" 

.-60 

,60 
.. ; 60 

60 

· 66' 

. I d6( a . > ·. ;\. , 
eLAB . iin .. q.m g~s. 

· {M:~6/crf '. 

40 ·. I50,t20 

30 .• 424+50, 
40 · · 169i3s : . 

5,40, . ~160 3~IO 

40 I4;tI0 

l•. ,• • 

. B · IIHTOII nap~rpa4,e' o~~y:s~a llTCH 'pea~1ui~ ( 160 ~ 12c). Iloone:i1-
·, H11e ,npe11c',a~mflli' ~0.1J:&m0A:, BBTepec. B CllHBII O :sonpocolf. 0,. cy1e'c,.; ,' . 

', 10:SSHIU: 'rJ..~ Rll80!8p0ll :a 8!0MHHX fl,l(J)SX. Ha rc;9 npe;iic-ra»..: 
'xe11' !Hm!IIBYIA 8Keprer1iiec1t1df cneR'rJ) p881UUUI' ( l O ~ 12c).' Ero ' ·, ' 
. OCHO:'BH8H, oco6eRBOCTl> ._ · nenpep1,1Bmdt cneit'l'p, 'iuiell~Kli BMJl IBIIJ)O_:, 
xoro M81CCI.OIY)f8~ S®ei,mume 08'18BHfl,: ripOHHTerplpOJlBH!We no ,, 

, ',; .: •• ' , ' • ' • - ~ - ' ' • ' f - "'i . • ' , , . - ,, • 

f:1° 
~) '. 

',1 

\ 
, ' 

Etal5(n~!) 20 : . IS (0 · \ S. . . 
·" I .I I I JI I ·l I 11 I TI_ l I I l I 

1
1 I J 

. i., tzc{'Go,'byta. . . . 
A 

/ .... ' . ,', ,. ·. ' . . 
-,· .· '.,; .- : , 

I . i, ·, .. , . " : s4 Fe( loo ,12c) sttli. 

: E"III :: 60 ni 
· 8110.6 • ioc · 

.9HepreTH11eox11U cneK'fp.piaKnHH ( 160,' 2ri{ua ~'APB; 
itenesa-Slf npK aaeprl!H B~118'f8ll~Ua KOHOB KHCll0po,na:.;.:6 60,Ms:e • .. '· .. . . .. , . . '.· . . . . . 

' " 



·1 

-!-

; . ' ' ' 
.. BTOUY uenpepl:IBHOYY cneKTPY; ll8JIHKII )lJIR;BCeX llCCJ16.!iOB8HHUX' 
· H,11ep-1rnmeaen ( ":J4'-7 u6/cT) ·u uaKcl!uyue yrnoBoro pacnp~;neneHl!H) 
H IlOttTU He 88lll!OflT o'T Toro, R8KOe R,npo IWIIOJII,8yeTC!l B RalJeCTBe 
uHmem,1. C1topee Bc:ero: aTa ,1rncTii cI1'e1tTpa 06ycnoBneua nponeccou . 
p88B8na ilBJieiallll\CU tiacTIIIUJ: -, . . 

16 12 ., . 
.0 .~. C +o( '· 

I , 

:.: 

,., ,, " ' . 

'Hapa,ny C Henpepl:IBHHU cnettTpOM BO uuoriax cnytrnf!X ,Bll)lIDl ·,· 
rpynnu, cooTBBTCTBYXlllllle riepexo,nau 11 <>TJteJII>HHe cocTOHHllf! it0a·e11-

. HUX il)lep. HaHC5onee i!H'r~HCIIBime ,' 1m HIIX neiu!T npH llUCOKllX. anep
rHHX B08c5ylI]leHHH ( N 7-IO Mall). IlepeXO)lJ. ll Hll8KOJ!ClX8ll\HC ·cocTOf!-
111m CllJll>HO no;naBJI81i~. 9TH pe3ynl>T8T·u 'cormiciuTCR C ',Il8HHi.irn 1 

,: ·. 

·nony11e11111:11rn. B ,llCCM)lOB811HRX peaRUllll I ( 
160 ~ 1R:)' npoBe]1eHHUX . ,,' 

npn anepr1rnx 50 Mai '[40]. ,l1a611paTeJII,H~e aaceneHlle. ll!lCOKOJiena- . 
llllYX ypi:rnnell B peattUIHI ( 1~o, 12c) c;1H1,lteTeJ1I,CTByeT ,o ll8lXHOlt. po1rn': .. 
13 iien aifxpeRTOB, Cllff88HH!lX C H;llepaon'. C'l'JlYRTJPOlt. 0)1H8KO npll . 
COBpeMeHHOI! COCTOf!Hllll ,' TeopHH 'pea1tultll C' Tf!l'lCJINMH HOH81Hl He . ' 
npe]lC'rSBJlf!CTCfl BOBl.lOlltllUU c,nenaTL o.nuo:rnairnNlt :inrno,1{ 0 T01J, ,tt'l'O . 
Y£0B!Ult COOTB8TC'l'BYD~Urn l,l~'l'CHCmlHllU rpynnau B :cne~Tpax .··' . ' •. , , 
( 60, 2cn' OC5JI8,ll8lJT . ' o( -KJl8CTepuon ll]lll KB8pTeTHOll CTPYKTy:.. ' ' 
pon. Xapatt'fep cneRTpa· ciiniu'o uo,ilynnpyeTcf!. irnuei.iaT~ttecmu.iii . 

'!V8KTopa,1.1H.~ ,KO'l'OpNe ·npHBO,llHT~. npe1l,lte Bc'ero, R' peSKOil 88BllClll.lOC'U 
, ., ,'' ' I 

ceqeun!I O'l'. aneproiiu)ieneHl!H peaRnmi i Q. • • ·. . ·. · · . . 

. Ka11eCTBCHHO OCHOBHble qepTi. 1!0X8HH31l8 H]!Cpmu p·~a1cnHlf C .·. 
THaemani, HOHairn .11onao 061,acmm, na · ocitoBe ;n0Bon1,no rijiocToro 

. no11y1tnacc1111ec1toro orh1camrn. 3rouy Il~C:Bfllll6H mecTo,lt naparpaip.' 
'0;1\HO HB OCHO:Bll!JX ripe)tno.r.oi:te~HU COCTOH'l' B TOU, tJTO ,ll]lf! pacCU8'.l'-
pRB88llliX ,ooy~ta-pem!tl .uoEao · noiii:,ao11a iriio'H noHHTneu Tpae1t-rop1rn. 
Ono npe)tC'l'BB1lff6TCH ;ztOCT8T01JHO' onpilBJt8HFruli, 'f8K lt6:< · ,ll11HH!l ./ 
· )te~Epol!neBCl<HX .:no,ru JJB~, a 'aaa11eHHH nnpaueTpa 3cJ1.nrnpqien1,;na 
B6JUIKH. Ilpn KilaccHlJCCKOJJ o'nilcaHHH yron. paccenmrn · O,llH03HB1JH0 ', 

', ' ·., \, . ' ·.' .. . .. · ' ' '1 

C:Sff88H C,Tp86KTOpHell. ·nnf! pesepqiOp,llOBCKrut Tp86RT0pl!n 8T8 CBf!8I, 
· nae Tor. qiopuynon. (II.I)~ Op61,11an:r.!fi1it uoue~T I J<onw~·ccTBO JlB~iwm1fi 
'B cnyqae peaep~op;itOIICJ<Oft Tp88KT0plm CBf!88H C yrJiou 'p~cc:ef!HH!l 
COO'l'HOlll611HCll: 

1• ' 

· 30/ 

-. 

' 

L = ·. '2niE. x _!!;.:. x citg.JL v= · 2 · 2 • 
.1,', 

(IY.I). 
' ' 

· , I')l6 .. m ;_ HpHBe;nemiaH 148CC8 ~·. , , . 

. . Iljnrnemrn 88KOHU COXpaaemrn 8Hepr1m H UOlleHTB ROJIHtJ60TB8 
].lllllliemrn, lJOxtHO no.nyttHT}i one.nyKJ1!188 COOTHOnieul'le MCl.'t,ny. yrnaMH 

· · pacce~HHf!~ cooTBOTCTBY~mmm Tp~e1cTop1rnu llxo;nHoro l'I BHXO;ztRoro 
tt.aHa:rra: · 

. . : t/.p , r::: .. e1: . 
ctg-;-• ·=· vg· otg-- ' 
.. 2. . . ·, ,2, .. , (IY~2) 

r:ne · 

g = <Zi~~r~. c1· + -.·:L)c.1!1:).2 
:Zf-:r ··IIL_f S .Ei .Li. .. 

·, ' 

<MH;ll8RCll · i H f OTHOCHTCff K BXO]lHOi4y l1 BliXO].lHOMy R8H8118U 
-· COOTB8TCTB8HHO. · . . . . . . . 

. : • 0(5aop ·uonytteHHllX 8KcnepH~CHTaJit,HNx Jl8HHJ.X llOK~f~¥8eT, 
. 'CJTO ceiJeHtte o]lnon H Tott :11te peaitnHH, Hanpm,ep ( 160, N) /; 
\l • ,_ , ' A• ,• • • _' •,, ' • ,_,.('•" • } 

;peatto. uenf!eTofl B saBHCHMOCTH,O'l' 11;,tpa-1rnmenH. · ..... . •. • . .. 
. ·. 9T11.us1.rn11eHHlt. H611I>81t 061,~0HH'l'b T011I>KO, aifxpeKTBMR H;ll6pnol( ' 

CTpyKTYpli.· 'Taitcie 88R1ltl1Jeune MOJt8T 6!lTI, C].le11aao, npeir.,ne »c·ero, 
Jl peaynI,TSTe opaB.HCH~fl ceiiem1tt peaKUHlf Il8})8}t8'41f 0,llHOro 'llPOTO
iia P88Jll!lJH!lM H80TOil8M O)lHOl'O H Toro :se 81181l8HT8 ~ Ha 'pnc. IO' 
IlPIIB8)l8RU · B KB qecTBe · np~Mep~ 'C etteH.1111 0]lHOtJ8C TH1rn!lX rrep~XO].lOll 
,na ypOBHH ''. 2P312 . H /lg9/2 ; B peaKn,rn ( 160,' 15N ) . Ha H80T07;, 

. , nax mmem1. no: ocn a6cunco·.0T1101:eim BemttJHHi. -~ .· O' CTPYRTYPll ·•. 
' ,38CCJIR6MliX COCT9HHHlt P3;2' n ,, g9/2B pa slime HSO'l'Onax KOaeimoro. 

aJiei.ieHTa ue)lK oqeai:, 6JIHBKH, noc1ton1,Ry Bcie · 01m, npe,ncrrilBJillllT ... • 
co6otf O]lHOlJBCTHtJHUe npOTOHHlle COC'l'Of!HHf! ·Ha~ 38MKHYT!l'Lf no np~...:. 

. TOHau. ocroBy. CneitoBaTen1,tto~ j:i'e.attoe · HauelleaHe ·cet1eHHM or o;n.;, . · 
, . . I • • • . , . .. . . . . . .• , , , . • . , ' . . ··• 

. uoro ll80T_ona K ,;llpyrouy ]l01lllHO 61iT:f, 'oTne,ceao, 88,'C'CJ6'l' KHH8W8Tll-, 
, ttectt»x q>attTopoll. ITpHBeJleHil H, .11pyr11e npnuep1,1~ can,11eT8JILCTB.YlllllUe, 
0 CHJihmix KllHCllST~tJeCRIIX aqi..'f)eKT8X, npOHBJiflll!llHXCff, npe:a:;zte Boero r 

" • ',, • ' I • '• • '.. ' ~ • • ' , '., , -'" 

:n: 
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,,_ 

(160; 15N) 

-.'--
Ul 3 . : .·. . ·. . . 1·• .\ 

o .. g.s · f \ 1/2 Amax F ~-~ 
E ........ -· ·~ 

0 
' a, 
·-a. 

. (D . 

.·.. ,.· 9 . ·: " . ·• . 

. g ''2 '\·. . - 5 • . .1: . /\max -

. ...;..- . . 1 ola .. •.·.· 
, ~ I ' 

"0 "O . . · .. 

;- ~-~ ,•.~~ _;-: _•: I, 

·. ·----~~-··-·' / 

Pxc:ro~ .3auc'1woc!i:;?tz~epe~Ka1tl>ID.IX ceqe}rn!t; (B ,iaKCJDl]Jle 
.: .:;Yr;ir6lioro 'p~CIIJ)~AeJiemr;tf-'pea:ir;1ui)~60.,· ·I5u •j :~i>'. 

·.· pa'amn: .. lf30!0J18Z. HaKe)IR OT.1 3Heprcinijte11eH~Ul ·. Q·:;:\ 
-- . - '"-:., ... 

\ ."-'· 

/ 

i 

·1 

I 

B 88BHCIU!OCTH a~eKTHBHUX oeqeantt peaKit1dt .B6J1Hqm1u Q • Bra 
_Q .:.. aaBHCHuocu· ceqeantt uon:eT O'uu CBHaaiia c ·Bem111imoli 

,efpaccornacoBaHHH~ K1I8CCHtf8CKHX TpaeKTOpidl Bxo,iinoro H llld:X:0,ltffOro 
·~aaano_n. B Katre~TB~ 1.1ep1.,1 aToro paccornacoia'mm Hcnon:r,sye,:rca . ·. 
paaaocTI> paccTOHH~'11aaHC5onimero oe5JIHEeHHH. ,ltByx TpaeKTOptdt: 
. . . '· . . . . 

~ 

A.D =·Df "'." D1,. (IY.3) 
.. . . : .. . ' .. \ 

3TOT KPHT8pHU BnepBUe O'ld1I nonyqea ,ltJIH peaKnHM nepe.zta'IIH O,ltHOI'O 
rteffTp_oaa :e oJiytme iiodo:aux coy.nape1rnlt npH cim:r,no no;ne5ap1>epmix 
anepr1rnx [6!] • Ha pnc .II npHBe·,neHbl Te :e. cau1,1e_ ceqemrn, ·qTo · 
If· Ha pHo. IO, HO IIOCTpOeHHble B 88BHOHUOOTH: OT B6JIH'lll'.H AD • ·, 

KaK iH.nao HS pHcynica, acpcpeKTlmirne oeqeiurn )lO~THraDT UaKom.nin:r,.:.. 
HLIX 8H8.tJ8HHfl !JPH AD~O ·u 'sKcnoueanHaJII>HO ,cna,naDT npH yBeJIHtJe;_ 
HHH I AD. 1 ·· • CoBoKynaooTi noJiyt1eHm.x,aicnep1WeHTaJiiirux ,1taaaux 
ro:eopHT O TOY, , 'IITO KPHTepHtt AD = 0 · npmseiuw ,ltJIH aueprHtt oy.;. 
lll~C'1'll8HHO llllme KyJIOHOBOKOI'O O'ap1>epa li .nna paamt'IIHUX THTTOB 
peaKn1t1! •. Ero MOUHO paCCl.lllTpHBSTI>. R8K npH6JIH1tem1oe nonyaunHpll~ 
tJ6CJtOe, nptiBHJIO, 0 nmt0ll11>fti'KOTOporo UOitHO cy,nun 00' Om:H,naeuott , · 
Bemttitme C61J6HHH TO.It HJIH HHOff p~ainmi •. HcnonI>Byfl 8'1'0T KPHTe-. 
pHtt ,' l\lOl\tHO I ll 1 t!8CTHOO?ll, onpe~eJUtTJ> 11H8HJiytimee~ ,ltHH .n:aanoit 
peaRnirn auattemrn Q : . 

~,Q~pt .~•Ei(~~ _:1)~4(1 - ~Z;f) ·· 
·• .i 1. , .. _z.1 . , -z1 

,_ (IY.4) 
i . 

rit; . , A. z · . .:.., aapR.zt, IIepe.21~~Hbllt. o~ • Haner1rnmett 11ar r11nll a,npy-
uHmenH. 
8Haqemrn Q0pt .. , l!litJ~CJI5HHb18 ITO q>OpUyJie. (IY.4) HSXO.ztfiTOfl ll 

xopomea cornacmi ·c aaeinv~aeuoff aa omiTe oe5me8 TeH,lten~uelt B 

. iIOB6,lt8HH~ ce11euntt. B qacTHOCTH, L!O:KHO 06'.&~CIIlt'l'b uaJIOCTJ, ce- .. 
qe'nnf! peamtiiiI (180, 160)/ B HCC118,lt0B8HHII.t OJIY'll8f!X ll8:llll'lH~ Q' 

,lt}lff _BTOfi peaKnm1 IIOJIOHTeirJ>HU Ii COCT8B1IffllT, OKOJIO_ 6-:,-8 Ua:n 1 .• . .. 

TOI'){8.R8K 'Qopt 0::::::,0 • Ha COOTHO.lll6HHH • (I7.4).o,re;nye_T,'l'8REe, 
'lTO c0n:1>H08 1303.6ya:,lleHH8 B. peaRnHl'r \ 160, Ice) ypoiiueff O 8Hep:.. 
rmnm "'6-IO Ma~• n sna11nre11:&aoff uepe onpll;neniiezca; ilo-ilHJlmtowy; 
IinHeMaTHtte:lR.~H- cpanTopaMH. · · · · · · 

)J 

I. 
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Pao• Il • Sall HO HUo;,l,' ,tHipipepCJIIUt8UHNX C ;q~nult (D 'Ua1<0'1ru'yue .· 
. , . yr1IOBOro paoripe;zteJICHHB) p88l(UHll (160, 1

~N, J iia. pasnux.' 
. : '11aoironax siuena 01' "paccor.11aoo:eaHH.1i" Tp88KTOpHI : , , 
·: '.:BXOJlHOro 11 ,llYX01(HOI'O' iiana~oB. . · '.' · ·, ,·. · 

1 

' 

, llOJIYK1lSCOU'l80KS.ff KSpTHHa HOIJO]IJ,SODaHa 'fBKl:te ]1.1l11 aJianasa 
. yriIOBliX pacnpe,1.1eJI6HH~. B 8'1'01.1 011y11ae.oe11e1rne JI6ROTOpoff peait~HH 
·,1,o:ru1>' sann:oau :B BHAe: , , · · · 

I 

,f>tr ~~ .. 6geom ( 1 ~. Pabs) ptr : .'. (IY~S) 
•'' 

r]1.6 Oge om,·,. 1 re,oJte'fpHlleCK?e, ,· !)8tl6HH~.• 
. ' 

. (1 ~ pabs>= vc1-PabS~ei~~(1-Pabs(ef))- yop~:ztH8H~~H ~o; B~0,7.IHO-
r , \., . •. . ',' , . , . : { . - ~. , : , ·: , . . . ,. , , • ·, -. , , .· •, ; . , '. : 

uy H nuxo,1.1uouy it'aHaJia1,cnepoHTirocu Toro, no ne ripoHsoff,ne, , . 
· norJI011l8HHff,, a ptr' . ..; B8p0H'l'HOOTI, nepe.it81lH. Ha, pHo~I2 ·noKa- :'.! 

, satra. B8p0HTHOCTU nepe]IStJH Ptr', .1(1111 .p8!3JIH1l!IHX nepeXO]lOB-.ll, peim
z.tHH c16o, 15N ) na pasna11H1,1x. n,npax-uHmeiie.x ripif 'sneprMl4 60 MsB, 

· · ]3J,JtJHCJI6HBbl8 HS ·.oauepe,nmx yrJIOBLIX .pacnpi;ztenan.nlt ( Olf~PHO ~ 6), 
Hcxo1-1n Hs ~opuym1 (IY.5). no ocH a<5cttncc oTnoiiemLnene:tJHHH · 

, D· - , cpe]1.Hlt6 ', pacOTOHmlfi · HSH60JIJ,mero C6JIHZCHHH KJISOOH'l80KHX .·· 
·,paeKTOpidt BXO,llHO:ro. H' BHXO~Horo· Jt8HBJIOB. !{ax BH,7.lllO 1!18 p.ecyH
K8, · ,JlepORTHOCTI, nep8)(8'l11 npJidJUJJI8HHO uo:reT, 6lilfl, npe;ztO!SBJI8H8. 
SltOfiOH8HI.tH8Jll>HO j6U:B8l'>lltefi giyHJtitH81t paOCTOHHHH ll8ll60J11>mero, C6JIH.: 
:E8J1Hfl KJISCCH'l8CltOft TJ)88KTOpl!H ' '' . ' '. . • ' ·· ... ; '. . ' I t ,. ·.. ' 

,;l. ' ' '' ., " . ' ' 

pt~ ""'~ip(;._ l@) 
' . . ', (I!.6) .. 

: '~ 

8HEi11eHH~ KOs~HttHaHTOB ·. k · ., , · xapa1tTepHsyiimux oitopooi-:r. · cna:zta-
, : HHH -aToff g)yHiiitirn, npHJJe:zteiw :a 'leTJJepTOlf CTOJI6Ite. Ta611HitU IX~· . 

B\ llOJIYKJIBCCHIIOOROM npH61lD8BHR [62 J :aepOHTHC::TI, nepe:ita,rn npo
' noptiHOH8JIJ,H8 :BepORi'HOC TH ryHnen:r.uoro nepexoia , nepe,llallaeuoit • , ,· . \ '· , .. ' . ·,. ' . ' '. .. . ' . . ' ,., ; ,.· .... 

1180THUH'H8 noTOHI.tHSJII,HOfl HW H8Jie'?Sl:ll!l8ff 118CTHIUI 11 noTeHitH8JI1>-. 
HYll 11:.iy' H:ztpa~MmneuH. lloc11e.l{HHH 11epoHTBi>cir:r. · onpeieJinetos. nepex.:. · " 

:pYTH8Jl H8'Q81ll,HOrO .H KOH8'iHOro OOC!l'ORHHff. B cxyqae nepe,nallH ; . ' 
•Hehpona npH 1I060BOU coy]tapeHRH· ,llJIH l3eJIH1mm Pt; : C5H~O Iio11y..: 
ti:eHO, llllpazeHH8 [62T:· , 

, .• '( . ,, 

P1;r,-,,e#<~ '2cm), 
:. '· .· ' _:, 
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•· _IJ • , (160, lSN) 
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lnc .. 12. 3pncmrocTU nponTnocH nepe7:taq» ~ peamum i · , 

( 60, ISN ) npu oneprHn HS118T81lll!HX H0H0B KH0Jl0po;na-I6 
60 !la:n or paccToHRHR uav.doJII,mero c6mmemm ·· .. 
'ipaexTopmt. 
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Pmc .. 12. spucnuoc:'i'U »epOHTHOC'i'H nepe;aal!H ll peam.t1m ·. ; . 
( 60, } 5 N "> npu irneprmi Ha21e7allll{HX HOHOB KHOJl0p0.1la"."I6 
60 !la» or paccTOHHHH 11ait6021~mero' c611H~e111,rn. · · · · 
"'' . ,. ,. . . . '. ; 

TJ)88K'l'OpHUe' 

. \. 

J . .. '• . ' 

:a,.zl~ ci= V2Bnmn · •. , a ·sn iU. m~ • - aueprHR OBR3li'H' 
uacca HeffTpOHS C00'1'13e'l'CTB8HHO. GpaBH8H.V.e :SBalleHHff : k -H 2.o( 

:: (cu.TaC>n'filY IX) dp1taa1n313er, •11'1'0 .nna aaepr;dt, cy.111ecTlleHHO npe~ 
BUW81lll!HX KYJIOHOBCKHl! '6ap:i;ep ·: k < 2oC. ·, a 'no uepe npMClJIH!eBll(R 
~; 6ap:i;epf k·➔ 2 o(.. liTaK t .• BH,l( yrJIOBl,lX. pacnpe,nenem1tt- P~llKIUdt~ . 
BN3HBaewux . 'l'Rl!l6JlliJJK HOBSMH 1 . onpeiteJIR8TOH nj)ez;ae Boero xapamre..;. ' 
·pou uaweHeHHH C paCCTOtlHieu :eepOR'l'HOC'l'l'I n~e-.itS,llH Ji cico;poc!l'lill \, 
nor.nooteHHR, BO BX0,1tHO!I ff BUX0,1tHOl,i' K8li8Jl8X. . . ... ·. 0 

•.. • 

· B ce,it:i;wou naparpaif}e pesyJ11,-raTk ·aHa1u1.sa. 11Jp0Be.;1t~i'o u· · 
· ooHOBe nOnyKnacci H11ec1toU 1&0:z1em1, cp.a:a:irnllemcn c · ,ei.t, IITO 11aei 

.H8TO:zl'. HCKax'eHHb!X BOJIH [6r, 63] ..• 5:-o :cpSB!JeHHe npoBeJ(eHO ';zinR. 

. p88Kl{Hlt c16o/ 1~)~ C no11oritf>l'.I M8'l'O)J;8 HC:KaXeHHHX DOJIH_·y;ztaeTOR 
IlOCilpOH3B8CTH, 88BH0HWOCTl> ce~8HIUl ·peaKnHri'' OT. BeJIHIJmnl '. Q; 'H/ ..... 

·· ~op11y yrno!lux pacnpe,1teneHKU -:- IB·'fex cny11aHx, Kor;aa, ll8JIH11HHS _ .. -· . 
Q"' . 6nH3Ka K: onTwan1>Howy anaqeif eo, KOTopoe · ,l!a~T. nOJIYKJiaccH- 1 

qecKall 11o;zieii~ Cyotec~y~uorn :B 'HacTonmee· BJ)eMR BafH!BHTl:l SToro . 
· ueTo,na. ,ne · iarir '..Jiailea:Horo KOJIKtleCTileHHoro .onHcaHHR · BKcnepHMeH.:. • · 

·. l'BJIRffl,l; )(IIHHHX, ,H./CJl8~0B8'1'8Jil,HO/noK8 ero lI6Jil>8H c'·yJlepeH
< ]JJOC.'l'iJ,D ncnon:taOB8T1, ,1tJIR H8Bne11eHHR ROJIH118CTB~~Hott HH4lOpMane11,: 

(0,. c11pyitType 1 ii11epHux ypaBHe~Hlt~ ' · · · ·· 

y. hPRMOE KBA3RYflPYroE PACCEflHliE HOHOB _ _ C 

"B nnott'_ rJiaBe· pacc'uarrpHl!SeTCR npoiieo. C. n~peaapai:xH-' ~·OHOB L· .• 
· · · · · · · .• • · 6 ·. 6 · · ':. · , · · 

)18 8'1'0MlmX R,1tpax. ,flpHMSR ,P881titHR ' ( Li 1 : · He '} MOJ:eT _OK888U- . __ 
OH YHHK8Jll.HHM . cpe,1tCT:BOM -onpe)telleHHR · Be11H'IHHW .. o:nHH~HBOCUHHOBOI 
ll8C'l'H. napaoro· B38HMO:z{e~c~BHR. HYKJIOH~B, a C ,apyroff. oropoai., . ' 
,nan. neailue CBe,lleHH.11'06 060JI01let1HOif C'l'PYRType H)tepmix ypOBBett. 
B, OCHOBHOll .COC'l'ORHHH R.ztpa . ~Li , :uoweHTJi: ,nByx HYKJIOHOB, 11axo.iia- • ' 
DIHXClt CBepx 38!10JIH8HHOff . S ..; 060JI()qKH 1 CK1lBJn,IBBll!Cff !BK,, UO • 
RX IlOJIHl:lff op6HT8~l.1Wtt IIOMeHT L .~ 0 ' nomri.d( CilHH s -~ 1·.·. II . 

'<HSOCIIHH T /; 0 ~ .,OCBOBHOe . coifroHHHe H]tpa .· 6ne' ; H ero HB06a
.. J)SH!!JIOr '.'." o+ OOCTOHHH8 ft,llpa 6Li . C ~Heprnett 3. 56' llaB rip13:z{C'l'8l! .. 

• JIHllT 0060:t :iree KoiinoaenTu. 11aocnH11011oro TPHnJieTa ~ xapaKTepe:aye
, Moro KBSHTOBNMH ~HCJISIUI , L = o, : S = o. T7l~ Peaxn1111 

, , , ' '. ~ . 
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C1tcipOCTH cirtaitaHHR i:" paCCTORHl-ieM llEipORTHOCTIII nepe.na~\r' .· •.. 
o,naciro, npti'TOHa': 11: cnytiae peaK~HH .. · {160,. 15ti ·:. •) , .. : .. · 

. ·. ,'1wn~<:·)~J~fJ·r~r/tci,._ ·-~:· 

136 ' ' I,'13. 
b 99 ' . 

0 76 
' t ' .. 

d s2 
' ' .. ' 

. i 'id 
·. ., .-

' 6·· · /.6 · ,<· · .· , · · ',.· \. 
>( ,. Lb,' He . ·) H :ee."1ttso6apHt1eC!<lllll: aHanor< -· aeynpyroe, pacceR:-
: BH e IIIOHOll 6LL' c_ JIOB6yx;neHH8M 11,nitx ypOBFHL o+ ;· T=I ·~ MOltHO. 
. pacc~aTpitBSTl> R8K nponeccu npnworo" Rl188P1ynpyroro: pacceHmiH ~' 

B KOTOIJliX npoacxo;nHT nepeBOpOT, cirn'aa H. H800IlHH8 HYK1I0
1

HB B aa_; 
11eTatJD18ll · t1acTHUe Ii uyinoHa ri .a11pe-1.iHmeHH~ . 9To <i:i:maqaeT, ~TO · :: 

. OHH 'o6ydJIOBJI8H!l ~JieHOM ( ff-i .62 ) ur1 't2 '.)' B,napHOM B8~HM0:-7~. 
1tellcri1t1H: HyKnouo11, H qTO R;nepm.te~ clinu ~pyroro THna He Moryi • i 
.na:eaTl> ·~ HHX BIUia;na •. C1te]lOB8TCJII,HO; aqiqieKTHI!Hli8 cet18HHR :(5y,nyT 
sanceTI, OT\BeJI!lltJMHI.t ai'or~· B38HMO;zieffcTBHfl,· ~ STY BCJIH'IHHY :Moi-.:..,:'' 

l-, 

c;y]i.eT • onpel(8Jl1U'l> .'H8.Jl8HHllX .. no cetiemmi ,:'nonyt1eHHUM. H8· ·o!IliTO. 
,_ :,. . / < ,; ·. .. : '. ' ' ' \ , -.: ' ·',/ .. ,.:"' ' . < '', .. •· . ·~ _i ' - : ,· ~ ! 

:C Jipyroil•oropoau, B peaRUHf!X.·( ?L1:;,¾e )~ ( 6L1.,6L1 co+,T=I))-
' 
1 
· : ]lOJIICHll' H86Hp8T8Jl:bHO. IloaCiyllABTl>C fl .• YJJOBHi{ C netiH~HtJ80KOtt . C TPYKTypy\' , 
- Te t: tJTO MOryT 6un' Ii011yqeau ~8 OCHOBHOro COCTORHHIJ R]lpa-:11117 ' ' 

·: ; meaH 'B' '.pe8JJIM'8T8 .TaKoro 0.1lHOtf8C;HtJHOro nepexo]la / B KO~OpOK ;;_ 
.. npo~CXO]lHT nepeBOpOT cnima~ H. Haocmiaa .'Hy!<JJOHa R,llpa-MHDleHH; ·•·. < 

06D1ee iBhlpalleHHe: )11JR itH!WepeHqHaJI1>Horo oe11eHIUI< pe'ai<nHtt: nepeaa':.'. .· 
'pR)ll<H. IlOJJYtJ~HO HS OCHOBe MeTo]ia: HCKaireuewc;BOJIH.' ~:f aero ,II_OJ:.; 
HO. noJJytil!Tl, ·cJJe)ly~ltlHe npairnna ;OTCiopa, ,, .•. • . . ' 

•. : ,· ' ' '. ·, 

,·;,J :_ ;:f{ ±·t,.J·-,+·J' 
' i ,,f ~ -~, ,i, .,'f, 

Jjr·-· jf i -~ ::r< , jL ~ 

.:l :~ =¥: 1;:~,t{: .. , .. 
if : -1?,i i /. '.~ 

rie J .. : -: IIOJ!Hlltt' IIOlleH~ H]tepHoro YP~I3Hfl' 'j ,1:::- pOJIHNtt 'H op:. 
6HTaJJ:r.irutt uoueaTu_ HYKJioHa{ <t .. -:. nepe~ammtt 11011eHT.)lH~e1tc!l · .·• 
.. i ·.:fl. 1'' O'l'HOCRTCR, K H8tJ8JII>HOIIY H. KOH8tJH011y. COCTOflHHRII 

, ·, .. ·. ' . , • ! .. ·,.· I ... • •.: .·' ".· .•.• ·. •,'. ,:, ' 

-cootBeTCTB6HROo B np8RTHtJec1rn B8J:HOl(CJ1y11ae, l<Or]la· ltStJSJJl,HOe 
H KOHeqaoe COCTORHHe '' woai,o:.onHC8Tl>' B;CXewe 'j~j: . :-:, CBH8H, 
BNpazeHHe ,llJIR•, Jiil!WepeHtiHa1J1,uoro C8tJ8HHR , HMeeT BH,l.fr . '· .. . do ;>·::d6 . , . ··, .. 

, . ~ .. ~ ,,L. Br,(dQ)L 
•'· · ·, -···.···L•: · ·:• i 

. >~i~ KOS!WHnHe~~ ,·~~:•onpe,neJJRDTC 
. noro . a ROH811HOI'O COCTO.RHHI; · a :sen 
peam~HH;; HBH~e: BUpazeuan · rin~:- ..: ; ' 
<f)opwyn · 
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'r,ie. ' ' ' . . . . 1f+l j .· . ... . . .. . / . , . . .. 
' DLI = (-1) . i~ f V(21i+1)(2l:r+1)~2ji+1)(2jf+1); . x 
'. : ~.., . ' '· . ·, . ' . . . ' . ,. ' •. ·, ' . : 

. ci1J.ioo!LO\; 
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1 h 'i ~ 

jf} s' 
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' ' 1.:: 
1 · I 

(Y~4) 

a.'..:. 'cneK'l'POCKOmrqeriKHlt '(p8KTOp, onpe;neJrneuiilt CTPYKTYPOff ,, 
,aqaJU,HOI'O H K0H8qHoro C0CT0HHHlt, . 

', 6 ,,. 
<b)L·= <4-,ft~,2 ~ i~l ~~h-fJFm'l,2 

. ,M. . I 
,._\ 

r;ne' ,v11 ·.~ 11cina" cmm-HaocnHJ.IOBC>ro··:esaiMo;neltcT»HH •. 
j 

.•, . :c.:;)t· '--cL> 1·•.··c+>. ·. 
FIM = (p. ~ YJµgif : _ :;( k1 ? ' · ··, 

. (Y.~> 

(Y .6)' 

r;ne • · :i ;;.·11cfazeHHBH BOJI~a. ·a. gl~): ,· :~ \l)OpMcpBitTOP~ . 

noriyqem,· 11spallemi~ 1tnH .. cneiiTJ)ocionHqecitux cpa1tiopo:e :a 
''cnyqae ·. nepexo;noB 118llt]ty. H8R()T0pUUH, 'cpaBII_HreJILH0 npOC'l'_lilmi .· ... ' . 
'' KOHcpHrypai:nuurn. qHC118llHlilff smiqeHIDf CnEiKTpOCKOnHqecKHX' (pBKTO

pOB o'npe;ne,nem,1 ;ztJifl · peilKJ:tHH ( _6:i:,i :,, 6ne · ) BB H;npax·. 1p ... '060~ ·, 
~ . . . ' . .· . ·.• '. ' ,. . ' . ' ' ·, . . . 

JIO~tH; __ . ,· _ . . _ , ·.·. . .. _ , _;: .. ',; : .. , ;. : . 
_.,B_ Ilpl1J!Ol'.8Hi'IH llllH8C8Hll BlilqH0118Hl!fl H8KOTOpl:IX qiopi.t:yJI r HC-, 

nousyeMax· l!·o llT<>pott ,· ipeT:i.ett·_ H nHTO~ rnal!ax. . · · · · 

'' MriTepHBJil:I, BOltle;n~'i!e B l{l!CCepTB[t'IXl, ony6nHROll8Hl:I B CTBT!,HX 
@3, 24,' 29, '41..;4?,49] ~ ;ztOKJia;nu:aamtCL'.HB Mei;nyHapO)tHOff ROH

ipepeHl\lU1 no \l)mHiKe irHzenax lllOHOB • (.llyc5Ha, · (lleBpaJI:& 19?!' r.); · 
mi Mex;nyitapO;llHOll CIDIIl03lllYM8 no peaJtnlllHM ·c Tflllt8JililMH HOH8Mlll If 

1tllapTetniiu cocTOHmmw (CaKne; ceniii6pi.'I9?I r;), mi XXlll' · 
' ' ' ' '•' '' ' ~ 

'10 

r 

l • ·, 

~ -· 

/, 

BcecoDSHOl.l co:aemamrn no>i;1.1epHoff c~eKTPOciomni H CTpyKType 
8TOMHOro '.11,llpa ('1'6H,JIHCH, mi:aapi !973 r.), a''TaKxe';CSlilJili npo1rn- . 
'l'SHU B B~)te ,J16I<ttHM. HB Ylli 8mrnett, lm(OJI8 ·no H;nepHOff ~}t8Hlt8 JlHlW 
(8eJieHoropcK{rpe:apam, 1973 r~). ' ' ,, , . ' '• 
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