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HmomeHKO B.H., Ko'IKHH B.H. 7-7226' 

llporpaMMa aa SIS biKe <I>OPTP AH AnSI pemeHHSI npSIMOll. saaa'IH 
HOHJI38UHH H pesynbTSTbl Bbi'IHCneHHfi AnSI aneMSHTOB C Z =6-10 

llnSI pemeHHSI' npSIMOll: 3SAS'IH nocneAOBaTenbHOfi HOHH38UHH, T,e, 
onpeAeneHRSI KoaueaTpauRll. MHorosapSIAHbiX HOHOB q 1 = q 1 (e), rne 
i - sapSIAHOCTb 11 t -BpeMSI, paspa5oTaHa nporpaMM:a aa 513biKe <I>OPTP AH 

"MOWGLI'~ llpSIMaSI aaAa'la pemeaa np11 cneAy!OUIIIX Ha'lanbHbiX ycnoBHSIX! · 
q
0 

(O) = 1 , . l: q (O} = I anSI aneMeHTOB oT yrnepoAa AO aeoaa BKnJO•m-
. . 1=·0 i 

TenbHO. 

Coo6meHHe Ofu.e,nH~eHHoro HHCTHTyTa g~epHbiX HCCJJe~osaHHit 
,ll;y6Ha, 1973 

(0 1973 0t5'J>ec}UHeHHI>IU UHCI!IU11rY11r Jlc}epHI>IX UCCAec}o?9,HUU ,[(y6Ha 
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Baeoen!le 

• ·· llpH pa3pa60TKe~ HCTO'IHJlKa MHOr<papH,!J,Hbi,X HOHOB THna 

H3JI /1/ 6onLrnoe· 3Ha'leHHe HMee:r on:rnMaJILHbiH BLI6op ero 

pa6o'IHX napaMe:rpoa:. 3Hepr.nn nepBH'IHbiX 3Jie.K:rpoHOB E, , 
flJIOTHOCTH •. :rpKa nepBH'IHbiX. 3JieKTpOHOB · j, ·, BpeMeHH .HOHH-. 

3aUHH. T i, .pe:>KHMa HH:>KeKUUH . H pe:>KHMa 3KCTpaKUHH HOHOB. 

ll,H:>KeKUH1! H 3KCTpaKUHH aTOMOB H HOHOB,pa6o'lef.O BeU(eCTBa. 

MOr.yT ocyU(eCTB.fiHTbCH HMllYJibCHO H: HenpepbiBHO,, . , 

· :IlPHMaH · 3a,LJ,a'la HOHH3aUifH 3aKJif.Ol.{ae:cH B TOM, 'IT06bi, 

HCXO,!J,H. H3 3a,LJ,aHHbiX Bblllle. napaMeTIJOB np~c'leTHbiX cetleHHH 

HOHH3aUHH . H .. no:repb, Ollp{!,LJ,eJI~Tb cneK.~p paJp~,!J,HOCTeH B 

BH,LJ,e pacnpe,LJ,eJieHHH , KOHUeHTpaUHH MHOr03apH,l1,HbiX HOHOB 

q1 ·= .. q,/t): . . HJIH ,qr= q (iJ., = c.onsr, ... ,, r,LJ,e q 1. 

,!J,OJIH. HJIH KOHUeHTpaUHH .liOHOB C 3apH,l1,HOCTbiO i. H t - Bpe -.. 

MH. 06p&THaH 3aM'Ia.HOHH3aUH!f JaK.fiiO'IaeTCH B onpe,LJ,eJieHHH 

C~'leHHH HqHH3aUHH: U i . H Ce'leHHH no:repb., u,:. H3 3KCne~ 

pnMeJITa.f!J>HbiX cneKTi>OB q i = qi (~) .. ! 

. AHaJIH3 .. 31\CnepnMeHTaJTLHhiX ,LJ,aHHhiX noKa3LIBae.:r,. 'ITO. 

B npoqp~~CTBe .. HO}{H ;JaUHH. ,ll3Ji HMeiOTCH 'uoHbl pa6o'lero 

BeU(eCT·Ba,' HOHbl OCTaTO'IHOrO raJa /tPOH/, nepBH'IHbJe 6hiCT

pbie 3JieKTpOHbi, 6hiCTpbie BTOpH'IHbie 3JieKTpOHbi,H3 oGnaCTH 

3JieKTpOHHOro KOJIJieKTOp.a H Me,LJ,JieHHbie BTOpH'IHbie 3JieKT

pOHbl, B03HHKaiOU(He·· B pe3yJibTaTe npouecca HOHH3aUHH • 

. . . ~· 

Mooe/zu uonu3aquu 
; 

.• 

OcHOBHLIMH npoueccaMH HOHHJaunn nBJIHIOTcH: nocne,LJ,o

aa TeJILHaH .HOHH3aUHH, C'J;yneH'Ia TaH HOHH3aUHH. H O:>Ke- HOHH-

3aUHH ;JJieKrpoHHLIM .. y~apoM; ·no:repH me Bo3mii<iuo·:r a'ocHoa

H~M · no.Ii ,LJ,eucraneM · o6~eMHoii · peKoM6pHau~~ n.rrepe JapH,LJ,KH •. 
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H~H noHn3ai.J;nH 3~KnmqaeTCH B y,nanennn O.D:HOrO aTOMHOrO 
JneKTpo~a npn o.nnoKpaTHOM coy,napennn nepsnqnoro JneKT
pona C aTOMOM .nnn nOHOM MnUieHn, npnqeM BepOHTHOCTh 
npou;ecca xapaKTe}m3yeTCH a 1 -+i+l/21.. · 

CTynenqaTan nonn3au;nn nponcxo,nnT npn Ee < E i 

r.ne . E i - noTenu;nan nonn3au;nn. B npou;ecce cTynenqaToii 
nonn3au;nn 3Heprnn aToMnoro JneKTpona noBhiUiaeTcn no
crenenno, n TOflhKO nocne HeCKOflhKnX coy,napeHnH nponcxo
,nnT OTpbiB 3fleKTpona. 3cl>cl>eKTnBHOCTb noHn3au;nn ysennqn
B<lJ~TCH c po~TOM npqn3se.nennn j e •· a i • IionhiiiYID ponb 
npn 3TOM nrpamT MeTacTa6nnhHhie yposnn c speMenaMn 
)KH3HH T > r0 , r,ne TO - BpeMH )Kn3Hn OTHOCnTeflbHO ,nn
nonbHOrO JneKTpnqe cKoro nepexo,na ·I == 1 o-9 ceK/. 

Q)Ke-nonn3au;nn n npou;ecc "cTpnxnsannn .... ·sneiiinnx · 
3neKTpOHOB B pe3ynbTaTe pe3KOrO n3MeHeHnH 3cPcPeKTnBHOrO 
3apH,na H,npa nMeiDT MeCTO n}m Bhi6nBaHnn a TOMHhiX 3neKT· 
pOHOB n3 BHyTpeHHnX n e · -no,no6onoqeK. llpH KaCKa,nHOH 
O)Ke -uonn3au;nn 3apH,nnoc~h ·nona- npo,nyKTa pasna qncny 
ne -no,no6onoqeK, nepeceKaeMbiX BbineTalOIUnM ·aTOMHbiM 

_3neKTpOHOM. llpn pa,nnau;IIOHHOH O)Ke-HOHn3au;nn 3apH.D:HOCTb 
nona nocne · o.nnoro coy,napennn · ysennqnsaeTCH na +1. 

Mo,ne.Jib noHn3atinn Mll-1 :XapaKTepn3yeTCH TeM, qTo 
a npe,nnono)KeHnii n·M:nynhcnoii nH)KeKu;nn pa6oqero seiUecT
sa / Q 0 :-=·canst- , r.ne··· .Qo - qncno aT.OMoa·,·nH)KeKTnpYe
Mhix 3a KOpOTKOe BpeMH f1t B npOCTpaHCTBO HOHn3au;nn/ 
yqnThrsamTcH TOnhKO naptiH:anhHhie BKna.tihi' oT o.nnnoqnhlx 
BHeUIHnX 3JieKTpOHOB. llpou;ecca~m noTeph Mhl npene6pe
raeM. HanpnMep, .nmi a30Ta· c: N ~ 7 n 3neKTPOHHOH CTpyK
Typoii (1.5)2 (2S)2 (2P)3 ceqennH nocne.nosaTenhnoii noun-
3au;nn paBHhi ..;. .... 

a 0 -+ 1 = 3-a(Ej',2P), a 1 -+:! =2· a(E2 ,2PJ;: 

a 2 .... 
3 

=l.a(E
3

,2P), aj .... 
4

=2-a(E
4

,2S), 

u
4 

.... 
5 

=1.-'u(E
5
';;sJ, a5 .... ~-~2-a(E~,JS),;647 =l.a(E

7
,1S), 

r.ne- E 1 -7 - H:onn3aunoHHhie noTenu;nanhi. Mo,ne'nh ne yqn
ThiBaeT Ka~Ka,nnym O)Ke-noHII3au;nm, pa,nnau;nonnym O)Ke
nonu3au;nro n cTynenqa TYID uonn3au;nm. 

. 4<-. 

' • 

''"! .... · 

l 
I 
I 
I 
I 
I 
; . 

j 

j• 

i 

• I 
I 

.. 
,- . ·"'· .. _,. 

·s ~.ro.nenu ~.1I1r 2 .no6a~ii?Ie~Tcn pa.uu~unoHnan ome- noun~ 
3aUnH, T.e. BKna,nbi B o,nnH ai<T no-nn'3au;nn··oT BCeX n£ -no,n
·o6onoqe~tlaK;· snei.uHnx, _ TaK ·n anyTpeniinx,_ y 'KOTOphiX 
E i ::S. E.e ·;~ ·, . ' · · • · · · · · · . 

· B Mo,nenn Mll-3 yqnThiBaeTCH ·Ka ... cKa;li.HaH ·oli<e-:uo!ln3a-
u;nH 141. · ·· · ··.• • ··. ··· · ·· ... ·. · 
· Bse.neli:ne nenpephmnoii ·nH)KeKu;Ifn · Q0 /i = const II yqeT 
nOTepb (a ) , a TaK)Ke. pe)KnMOB >3KCTpaKI.J;IIn npii:BO.D:HT K e . 
nan6onee nonnoii Mo,nenn, KOTopaH ,nnH neKoTopbiX qacTHhix 
cny<taes peann3osana B pa6oTe 14/. .. -

Q6paTHaH 3a,naqa HOHH3aU:HH pernena B naCTOHlUe.e BpeMH 
TonhKO ,nnH nan6onee npocTorq cnyJ.IaH pasnosecnoii nna3-
Mhi! Kor_.na d q rl d. t = o I sf .. . . . . .. . . 

Hn)Ke onncana nporpaMMa na HJhiKe <l>OPTPAH ,nnH 
pacqeToB npHMoii 3a,naqn noun 3au;nn no. Mo,nenHM Mll-1 n 
Mll- 2. .Bbi<JHcneHHH BhmonHeHbi B paMKax nporpaMMhi 
'1fKJWGL1 ': 

I 

TeHeP~IIUJI 3.tU!IcnpoHftoii cmpjKr:zypbl 

.llPH pacqeTe cneKTpOB nocne,noBaTCJlbH_OH HOHH3au;nn 
B Ka'q'ecTBe HCXO.D:HhiX napaMeTpOB BBOLlHTCH £ , j H 

. . . . e e 
pacqeTHbie Cel.JCHRH ·a l •. B CBOID oqepenh, ~LlJlH HaXO)K.D:CHHH 
a. neo6xo,nnMo· onpe.nenHTh cooTBeTCTBYIDIUHH ·na6op 'no-' . . . . . 

TeHI.J;Ha-nOB, HOHH3au;nn '£. nOHH3yeMOT:O aTOMa,. KOTQphiH 
- - . I .. 

O~H03Haqno xapaKTepH3yeTCH .~TOMHbiM HOMepOM 2 n 
JneKTponnoii crpyKTypoii. 3JieKTponnaH CTPYKTypa BBo,nnTCH 
c noMOIUhiD .·noLlnporpaMMhi. · GEN, a TaK)Ke onepaTopoM 
DATA.. )J,nH. cnyqaH renepaU:Hif. CTPYKTYPhl B ·COOTBeTCTBnn 
c ne -npasnnoM .3anonneHHH sapnaHT no,nnporpaMMbl .GEN 
npnse.nen HH)Ke. TaK KaK npn 3TOM 3anonnenne noLlo6onoqeK 
nponcxo,nnT B nocJieLlOBa TenhHOCTH IS, 2S, 2P, 3S, 3P, 3D":. 7P , 
T9 .. _rrpasnnhHaH. J:ICXO,nHaH CTPYK'I:ypa nonyqaeTCH . TOflbKO 
LlflH JneMeHToB snnoTh LlO Z=1B japr:on/. CTpyi<Typa .. oc
TanhHhiX. aTOMOB C 2 = 19 - 103 BBO.)J;HTCH . onepaTOpOM 
DATA:. 

C ,npyroii cTopoHhi,_ npe,nnonaraeTcH,· qTo pacnaKOBKa 
Jnei<Tponnoii 'cTpyKTYPhi npn. nonn3au;nn nponcxo,nnT To quo 
B COOTBeTCTBHn C o6paTHbiM n £ -npasnnoM 3andnHeHnH. 
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JBbl'lUC.lteuue no::eu:.;ua.lzoa UonU3~;,;uu .. 

· Pac'l!eT noTeHunanoa HOHH3aunn · oc~ecTamreTcH. rio 
MO.IJ.HtPHUHPOBaHHOMY Mthony CneiiTe'j)a' /3/, KOTOpbiH peann-, 
3oBaH a paMKax no.IJ.nporpaMMhi IP, cocTaBHhiMH 3neMeH
TaMn KoTo.poii HanHroTcH iionnporpaMMLI · NS ; · NP , ND , 
NF , DEFllN H. DEFI •. Ilepable ':leTblpe no.IJ.nporpaMMhi 

. ' .. .- .· 
CO)].ep:>KaT OnHCaHHH npouenyp )].llH HaXO)K)].eHHH nOCTOHHHhiX 
3KpaHHpOBaHHH s nf H BKna.IJ.OB B aenH'l!HfiY HOHH3auHOHHoro 
noTeHunana oT' ns-, np-, nd- n nd~·~o.IJ.ofsono'leK. DEFIN-
3To no.IJ.nporpaMMa nmr orrpeneneHHR N /rnaBHoro KBaHTo-

. :Boro. qncna/ n; L /nononHHTt:!nhHoro KBaHToaoro 'lncna/. 
DEFI - nonnporpaMMa .ttmr onpe.IJ.eneHHH. MaKcn-

ManLHoii aenH'LIHHhT NL c HeHyneBbTM qucno:M ,3neKTpoHoB, 
Ha'LJHHaH C 7 p . 

Pact.tem cet.teHui1 UOHU3QIJUU 

Bbi'LJHCneHHe Ce'leHHH HOHH3auHH npOH3BO)].H;rCH no tiJopMy-
ne lieTe: f£ .K Ee . 

in · 
Ee.E£-+£+1 E£-+t+l' 

a,-+ i + 1 '/1/ 
r)].e £ i - ':IHCllO 3KBHBaneHTHhiX 3lleKTpOHOB .B )].aHHOH 
ne -no)].o6onO'LJKe, K- MaCWTa6HhiH MHO:>KHTenh. 

B pa6oTe IIIMH.IJ.Ta :H lieKepa /6/ yTB~P:>K.IJ.aeTcH, .'LJTO 
aenH'LIHHa K = 1,6282·10-14 .IJ.aeT ce'leHne a 10 pa3 .MeHLwee 
3KCITepHMeHTaJihHOrO. 3TOT BhiBO)]. OCHOBaH Ha pe~ynhTaTaX 
cpaaHeHHH a 0 .. 1 (Hg) H:. a 0 ... 1 (X e) . . Ami.riorn'l!HhiH BhiBO.IJ. 
CO)].ep:>KHTCH HeHBHhiM o6pa30M B pa6oTe ,lJ;apnHHra H .IJ.p. /4/. 

Ilpe.IJ.CTaanileTcH 6onee _peanHCTH'l!HhiM · 3Ha'l!eHne K, = 
4,5 .10-14 181,. npe.IJ.no:>KeHHoe;JloTueM, TaK KaKoHo no

ny'lleHo H3 cpaaHeHHH. ropa3.IJ.O 6onLwero KonnqecTaa 3Kc-. 
nepnMeHTanhHhiX .IJ.aHHhiX c pacqeTHhiMH. PacqeTHaH tlJop·
Myna HBnHeTcH 3neMeHTOM no.IJ.nporpaMMhi LAPLAS. ; 

Heo6xo.IJ.HMO cpa3y )Ke OTMe.THTh, 'LITO pacqeTHble ceqe
HHH HBJrHIOTCH JaHH:>KeHHhiMH, TaK K·aK He Y'LIHThJBaeTCH $aKTOp 
tPOKYCHpOBKH KynOHOBCKHM noneM H)].pa . 

. .. . 1/2 

···F=l+··Zin.Ei .. , 
E 

e 
Ha KOTOphiii Heo6xo.IJ.HMO YMHO:>KaTL ce'l!eHne. KpoMe 3Toro, 

·6 

,, "• 
\ :· 

.,. 

J 

? 

II. 

; 
1 ' 

•. 

He Y'l!TeHhl· npoueCChl OTphiBa MHOrHX 3lleKTpOHOB B O)].HOM 
coy)].apeHHH, TaK KaK oim He no)].)].aiOTCH ·pac'l!eTy /9/ .. ... , 

Ilo.IJ.nporpaMMa SIGM· ··npoH3BO.IJ.HT cyM~HpoaaHne 
napunanhHhiX ce'l!eHHii a · -· 

1 . . £ -+ ' + . 

Pact.tem cneKmpoe 3apJloHocmei1 

B npe)].nono:>KeHHH, 'LITO pa6oqee aemeCTBO c aTOMHhlM 
HOMepoM z HH:>KeKTHpyeTCH .B BH)].e 1 aTOMa; cneKTphl 
3apH)].HOCTeH B )].OllHX ) . onpe)].ellHIOTCH H3 peWeHHH CHCTeMbl 
KHHeMaTH'IeCKHX ypaBHeHHH cne)].yiOuiero BH)].a: 

' . " , .. ~ ... 

q·, j e (ai-l ~~~1 :...a,.q,)' /2/ 

.. 
r)].e q i - )].OllH HOliOB C 3ap.R)].HOCTbiO i npH Ha'lallhHblX 

. z 
ycnoBH.RX · ·q · (0) - 1 ' ~. · '0.) ·1 . . . 0 - ' ~ q,,l' = • 

, , . i=O . . . _ .·. . . .· 
PeweHHe CHCTeMbT MO:>KHO npe)].CTaBHTb B BH)].e: 

q
1 

= A 11 . exp(-A.1 t), 

q 
2 

= A
21 

exp (-A. t) +.A 22 exp ( -A.2 t), 
1 .. 

q = Ak
1
.exp(-A.,t)+ A 

2 
exp(-A. t)+ ••• +A e'YTI(.:.A t) k • k 2 . . kk ::-• k 

C K03tPtPHuHeHTaMH, KOTOpbie onpe)].ell.RIOTCH KaK 

A kt = A k-1 
A k- 1 

H q (0) 
l: 

A 11 + i1k2 +··~.+·A kk. 
A - A. 
' l: £ 

Pe3yJlbmambl pact.temoe OJlJI 3/leMeHmoe c Z = 6 -10 
. . . ':' \ l6; . . 1 ~ . ' • . 

,lln.R j r = ~ .JO , -3.10 . cneKTphi 3apH.IJ.HOCTeii npe.IJ.
cTaaneHbl Ha pnc. 'I-5: Ce'leHH.R_ noHn3aunn K -o6ono'LIKH 
a o6enx Moi:ren.six, Mif-'I n fvHI- 2, nonyqaroTc.R O.IJ.HHaKOEiLIMH. 
Bepow:rHo, n~ aemi'IHHhT 3aHn:>KeHLI no npn<lnHaM, yKa3aHHhiM 
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·. Bhiiiie /eM·. TaioKe- 12/'j. TeM He MeHee H.3· nony4eHHhiX 
.iviHHhiX c'ne.uyer, 'qTo .npH . jT·=L3-10 19 ·.uonH ronbiX H)lep 

. .uocTHraeT q:= 2,5 - 550/o-npunepexo.ue'oTZ=JO K :Z.'=6. 
I .· .. . , .-, ' 

B 3aKmoqeHHe aaTophi cquTaiOT· cBOHMnpHHTHhiM .uonroM .. 
Bhlpa3HTh 6naro.uapHoCTh . E .n .noHuy H E .II.)I(u.uKoBy 3a 

nno.uoTBOpHhie .llHCKyccHH no 3 a TP,OHY,TOMY BO!Jpocy. 

':Jiunepar:zypa · 

1. E.,4.,4o1tel.l, B.H.HA10U/e1l1<0, B.A:AAbtwpm. OH.J/11, 
·; 

P7_-4124, ,4y6Ha, 1968. . 
2. E.,4.,4oHel./, B.H.HA10uje1i1<0, B.A.AAbnepm. OH.JIH, 

P7.,-4469, ,4y6Ha, 1969. 
3. B.H;HA10UJeHKO. OH.JIH, 7-5560, ,4y6Ha, 1971. 
4. R.L.Darling, D.L.McShan, R.H.Davis. RSI, 43, No. 3, 481-488 (1972). 
5. T. Tauth. Nucl. 11)str. &Meth., 107(2);.293-301 (1913), 
6, W.Schmidt, R.Becker. GSJ.:'Bericht; 71-3, s. 46-57 (1971). 
7. J.D.Daugherty et a/. Avco Everett Lab.~Research Report. No. 333'(1969). 
8. W.Lotz. Astrophys. J.Suppl., 14, 207 (1967). · 
9. M.R.H.Rudge. Rev.Mod.Phys., 40, No. 3;' 564-590 (1969). 
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PyKonucb nocTynnna a H3)la Te.JihCKHH or.uen 
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22 CQNT tNUE 
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RZctl•IIZitl•l3,6 
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102 roRHATCZX,!6,!12,3l 
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PllttiT 104,St' 
104 ro-H&TizX,IM!UMHA•,!t2,31 

lltTilltN 
. -1,110 
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"' II!! "'"' Ns ·DtrlN 
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Y CJIOBHll 06MeHa 

Tipel1pHHThl H COOOl.I.ICHHH 011JII1 paCChiJlaiOTCH OCCITJiaTHO, Ha OCHOBC 

B3aHMHOrO OOMCHa, YHHBCpCHTCTCM, HHCTHTyTaM, nafiopaTOpHHM, 

6H6nHoTeKaM, Hay'lHhiM rpy1111aM H oTne.rihHhiM y'leHhiM 6onee 50 cTpaH. 

Mhi o:llmnaeM, 'ITO 110Jiy'laTeJIH HJnaHHii: 011RI1 6ynyT caM·H 11PO»B

n»Th HHHl{HaTHBY B OCCI1Jia THOll 110ChiJIKC 11YOJIHKal{HH B .[{y6Hy. B 110PHl1KC 

·, OOMCHa 11PHHHMaiOTCH Hay'lHhiC KHHrH, )l(ypHaJihl, 11pCI1pHHThl H HHOro 

BHl1a 11YOJIHKal{HH 110 TCMa THKC 01151.11. 
EnHHCTBCHHhiH BHll 11YOJIHKal{HH,KOTOphiH HaM 11pHChiJlaTh HC CJieny

CT,-:no pel1pHHThl /OTTHCKH CTaTCH, Y)I(C OI1YOJIHKOBaHHhiX B Hay'lHhiX 

)l(ypHanax/. 

B p»ne cnyqaeB Mhi caMH o6pal.I.IaCMCJI K 11ony'laTen»M Haumx HJna

HHii C 11pOChOOH OCCI1JiaTHO 11pHCJiaTh HaM KaKHC·JIHOO KHHrH HJIH 

.ehmHcaTh nn» Harneii: 6H6JIHOTCKH Hay'!Hi.Ie )l(ypHanhi, HJnaJOl.I.IHCC» B HX 

cTpaHax. 

0TA8JibHbie ·3aiip0Cbl 

l13naTCJihCKHH 0Tl1CJI C)I(CrO,::{HO Bhii10JIHJICT OKOJIO 3 000 OT;:lCJihHhiX 

3a11pocoa Ha BhiChiJlKY rrpel1pHHTOB H coo6l.I.IeHHii 011RI1. B TaKHx Ja

rrpocax cnenyeT o6JIJaTenhHO -yKaJhiBaTh HHneKc Jal1parnHaaeMoro 

H3l1aHHH. 

AApeca 

TIHChMa 110 BCCM BOI1pOCaM OOMCHa rryfiJIHKal{HHMH, a TaK)I(C Jarrpo-

Chl Ha oTnenhHhie HJnaHH» cnenyeT Hal1paan»Th 110 anpecy: 

101000 MOCI(8Q, 
FAaBHblil no'lmaMn, n/JI 79. 
H3oameAbcKuil omoeA 
06-,eouHeHHozo UHcmunyna 
JIOepHbiX UCC/Ie008QHUU. 

Anpec l11IH 110ChiJIKH BCCX 11YOJIHKal{HH B.I10PHliKC OOMCHa, a TaK)I(C 

)J.JIJI OCCI1JiaTHOH 110l111HCKH Ha Hay'lHhiC )l(ypHaJihl: 

101000 MOCI<8Q, 
FAaBHblil no'lmaMm, n/ll 79. 
Jlay'IHO·T!IeXHU'IeCKQJI 6U6AUOT!Iei<Q 
06oeOUHeHHOcO UHCT!IUI'lyna 
JloepHbiX UCC/Ie008QHUU. 


