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B pa6oTe/I/, OI'paHWlilllllil'!Cb CJIY'laetl O,IUIOll f,[OJieKyJiu E ITT en

Ke (f"= 1), rm no.n:ytJHJIH TOtJHOe pememrn 38.IJ:8.'lll 06 SF.CHTOHHllX 

B036ylK.I(eHRHX UaJlliX KOHU8HTP8.Ullll B O,IUIOMepHO~ KplICTaJJJie. 

IIpe.ncTaEJISieT IIHTepec paccrwTpeTI> 6oJiee 06n1IIfi cJiy'lafi: .I(Ee n 

OOJiee MOHeKyH B HtJ8tiKe (r~2). EcJllI B nepBOM CJIY'lae, paCC'llIT8B 

cneKTP, Mhl IlOJIY'llIJIH C.I(EHr ypoBHH SHeprnH B036ylK.I(eHHSI nenotJKH 

OTHOCIIT8JlbHO COOTBeCTBy~ero ypoBHH SHeprHH E036y:aui;eHII.fI CB0-

60.n;Ho:fi NOJieeyJIH H pacmenJieHne sttepreTWJecKoro Tepr;.a B sKcu

TOHHYIO 30HY, TO BO BTOpOM CJIY'lae CJie.nyeT Ol!tH.I(aTb TIO.fIBJ18HH.fi 

G' SKCHTOHHWC 80H 1 , OTBe'la~mc O,IUIOMY H8Bh!Jl0ll\n8HHOIVY SHep-

reTHtJeCKOMY Tepiey CBOOO.I(HO:fi MOJieKyJihl {TaK Ha3h!BaeMoe ,ll,aBhl,I~OB

CKOe pacmeTIJieHne) •. 

,It1I.H npocTOTH paCCMOTpHM' CJiy'latt .n;ByX tlOJieeyJI B ffileiiKe KPH- i 

cTannHtJeCKOR nenotJKH,OTHHtJaD~l'IXCR TOHLKO OpHeHTaUHeR.CooTBeT

CTBY!OlllHM raNHJII,TOHHaH TIOJIY'IHM' KaK o6HtJHO, H3 60Jiee 06-

mero raMHJII,TOHHaHa ';fl. , OTIHCHBaIDl!lero SKCHTOHHhl8 B036ylK.I(e-

" Hll.fi E llJlOH3BOJibHhlX MOJieeyMpHWC Kpl'ICTaJIJIH'leCKIDC CHCTC!,;aX C 

lK8CTRO qiHKCMJ)OBaHHhlMH MOJleKyJiar,,:./2,3/ 

AJf.,. Li, t; B1 + f Z.. L c;,e~,t7 t'3/ <1-J'!¼m/l-J>, 
l'l,f IZ, m. J.J'ql / 

<· -, ➔ 
(I) 

r.ne n .. fit, tt. J ; m = f ~."-) ; ; n H m - BeKTOJlhl pemeTKHi 

H f - ROOp.I(l'!HaThl MOJieKyJI B SJiel't.eHTapHoii ITTeiiKe { J.,f',. rl. 

-: 1.2, ... fl' ) ; f-' KBaHTOBOe 'IRCJIO, xapaKTepH3YIOlllee coc-

TOHHne OT,neJibHOfi MOJieKyJihl, lllTpnx y 3HaKa CY!.'Ml,l 08HatJaeT OT

cyTCTBHe CJiaraeMh!X C n - m ; l f - aHeprlISi ,- OTBe'la~M 

f -My Bos6ylK.I(eHHOMY cocTOSIHH'YJi / 1}1/Um/f 1 >-MaTpH'lHhle SJier;H

Til onepaTopa B8aHMO.I(eiicTBH.fi MOJieKyJihl B Y3JiaX fl. H m ~ f "J. , 

3 



e.f - nayJlll-·OilepaTOp!I polK,Il;eHlm H yHil'ITOJKeHmI • .lJ.)m .IUlYX

ypoBHeBOH CHCTet111 (o, t ) B CJiy'Iae l/.aJIIIX lWHU:eHT:pauHii 3KCH

TOHOE raNHJII,TOHIIaH (I) npeollpa3yeTC.fl K EH,Izy: 

If, "5"' t >'' f . + ~ >" • I ( +- t- ) 
d1 = L... ti1 Pi Pflf + £-JJnmP,,,_P"'1 +j L-Nnm P"JPrt!f +P"fPny. , 

n. n,m. n,m. ( 2) 

r,n;e l!.J:lt-l.•-t-'ilfi 'R;•ff<ol/Vnm/01>-.tOO/Vnm/OO>j; 

J f 
.M.nm = .tOl!Vnm/1-o>; N~m "'<OO/Vnm/fJ>-.tf:IJV,,m/oo>; 

onepaTOp!I p~ ·, · p"f ,n;aIOTC.fl qiop!JryJiab'.R p; = e;. 8n.o, Pry.= ttof"f 
H y,n;oEJleTEOp,i!OT nayJieECKRlV nepecTaHOEO'IH!IlV COOTHOilleHJIBM. Onyc

RB.H .n;E!Jlee 1rn,n;eKc J H ylIRT!IEruI TOJibIW Esamw,n;eifoTEH.fl 6JIRJKafl

IIIV,X coce.n;efl, · nepem1111eM (2) ,IJ,JLH CJiy'lruI O.n;HOMepaoro, noJIHOCTb!<l 

ynopa,n;o'IeHHoro r.:oJieeyJIHpHoro KpHCTaJIJia c .n:EYYJI rv.oJieey.nar.m E 

aqellKe(~;2,),0TnuqanI!lHMHC.fl TORoKO opHeHTanHeR.CxeMaTH'lHO 

3TO r:OJKHO npe.n;cTaBRTI, 
0

B c'ne,D;ytll!l0M BH,D;e • 

' a. (ll=l) 1 s .111 "'l 

7 
L. \ . A':,/r ~ )" \ 

\ ·n-1 fl.•l IL , fl. fl.ti ll+l 
J.-=L J;:J, J..::1 tl-zJ., rl-•1. J.sL 

Pnc.· I. Mo,n;eJII, O.n;HOMepHofi IlOJIHOCTl,10 ynopa,n;o~eHHofi MO

JieKyJI.HpHoi1 u:eno'lKR C .IUlY!iilI MOJieKyJiru.rn: E . .fl'lefiKe' 
. . I 

o.TJIH'IaRIJUil,lliC.fl TOJII,KO OplieHTau;Hei1 .,t/ ' JI H n(~ 

m 1 
- EeJIH'IHHII, xapaKTep1rnyIOmRe E3aHMo,n;eifoTEWI C 

OJIHJKalllllliMR coce~. 
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,/ .,. + ,/ t ,lo ti'-! + ' ·*: Z.ti. {Pl,!.PIZ,l + E11,1,P11,1,)+ L hl· (pll.Jpfl,l, + P11,1,P11,J+ L.«-(.211,1,P,,..l,J. t 
ll•.l. h•l ll•I 

A/ Jf-l 
+·.P:.,,1 P.1,x.)+ Lm.' { P: ,!,P:.,. +P11,1 Pn,J + L .JI' { P,,~,_Pn.:,.,_ ~ Pn,:. P;, ,,,J. 

Ila/ fl1/ 

(3) 

3,n;eci, m"' JI · Jll- b. · m'= J/
1 

· .ti'=~' 
12,!ifl.,J, J '/1.,J,;nr.L,LJ n,1;n,1,) fl~;fl,.!,.l. 

KaK HE paooTe/1{ pemeHHe 38,IJa'lH (3) cymecTEeHHO OTIR

paeTC.fl Ha HCTIOJib30EaHRe TO'IHHX COOTHOilleHUll/ 4/, CB.fl3!IEaIOmHX 

+ 
E o.n;Hol'!.epHOM CJiy'lae onepaTop11 IlayJIH Pll,,,C. , P

12
.~ c onepaTopa-

+ MH 4iePMH a. ' a. • 8TH COOTHorueHH.fl Il03EOJI.fl!OT nepenncaTI, n,-. 11.,rlu ' 
rm.mJil>TOHHaH (3) E TepMHH8.X weptm-onepaTOpOB: _ 

• I Af il'-1 
)./1 'V + + ) + + ) ~ I,+ 
cfl = LA· (a..,ua.11.,!+a.ft,J.Q,1&,.t. +-Z.m-(an,1.(t11,1,l-an,1,a11,l + ;:;J,{l'(l,,,/1,lt+l,l t 

lt•I /l.•I 

,I ~-/ 
+ a.~ • .uan.4 )+ Lm'(a~a.:,t.-a";La.,1)+ Z b'(a.,.\ a: . .1,1- a,.,1,~,1);(

4
) 

It~ b~ 

H TO'IHO perulU'l> COOTEeTCTEylOllzyIO sa,n;a-gy, liCTIQJil,30EaE WI.fl 3TOH 

u:eJIH MeTo.n; qiyH~ I'pHHa • .UeilCTEHTeJII,HO' ypaEHBHI1.fl ,Il;EHJKeHHI! 

+ + 
,IJ,JLH onepaTOpoE (l , ' {l • ' (l., ' a , HMeTOT EH,Il;: 

ll,J 4 1 .L 11.,.t. n,'-
• c{_ a.,} . I + 
, d,t ~ ,1 a,,!,! +m•aa'.t.+.l/·fl,,,_.!,1,+ m'•u;'.t -.II. a,,_,.l,t., 

d +,, + + + - '.a, +.u'a · t ~ =-.A a1t!l. m•a.11,,.t,-J/- an'-1.t /'11. n.',t n.'-1,l,., 
M 

.I 1 ./- t>, I -/, 
L• aG.ti\t A,n, +ma +Jl/.a -m..a,, -+= a,1,4.i 
. ~ =- IML,l, 1t!l 11.'+!,l 11.,1 IZ'+ {5) 

. d a.+ + + .,. .It' 
L. ulf n',1, =-A tt,.!z,- m. a.4:.,i ·-i/ l!ii..r,1 t- m.' (t11.'.L - an'+l,l • . 
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.I 

B COOTBeTCTB:0:11 C B:0)],0M ypa.BHemrli ,UBEJKeHER (5)' Y'HITbIBall 

TpaHCJIBI.lJIOHHYIO mrnapHa.HTHOCTI, ,BBe,UeM CJie,nyIOlll:0e mecTHa,!J,UaTI, 

WYHitl.Ulli rpHHa: 

+ l . 
«a, /a,ll.'.6>> = ~'-n1';1.,r,' 

4,a(. 'I 

. . '• .s 
+ In+ ~ = r. ; « a. ,, "'~•A rfl.'•n•;"-,f, n., , ... ,r 

. ·· . .t · . • • + ' ' f . •' 
({Q,A,.)afLi,A~: (.1/1 1•/l•·,UI J, {< R,n.'.1,f ((,(l.t8");, = f' ~ (o/./t= J, 2 ). 

L ,r 'f, , 'r ,> , 1 'fn'-h";J.,fi.., 
(6) 

CncTeva ypaBHeHHli ,UBHJK8HMR ,lI,JI.H qJyHKI.lJlli I'pHHa (6) OKa3b1Ba.8TCJI 

saMKHyToi1 H pacua.n.aeTCR Ha 'IeTHpe HesaBHCmtble sru.1r<HYTHe rro.u

c11cTelV'J1 113 'IJ8Th!pex ypaBHeHI1i1. B 'IJa.CTHOCTH, IIO,UCHCTewa ,lI,JI.H 

m i1T rl . /is f'J. .. I'-' 
'I8Tbip8X ~YHICUH PHHa 'f11., ~,. 11 ; 'fn•-M•,1. ,; 'fn•-fl.•,1,,1; 'fa'-fl.'·.t.l 

, -,4 I I •e, J ,.. I / 

B £ - rrpe,UCTaBJI8HHH HMeeT CJie,nyIOlll:0i1 im.u: 

( E -A) <<a, 1af» ~ d(n.•-n."l +.ltld, /fl H~«a., ,a..,..~ +m.'4.«..~jft >>:-
";i n.~l E ,tJ/ n-1,1, ~l E 1&,I, ll;,l E II, 11~1 E 

,,, rl 1af · »--· 
- _..,, d 11'-.t,t - IZ~l E , (7) 

(E+-A)«ili)) w '-Al«af, 1rl. '>-m11.a.\1a:,L-»e-nt«a,,,1a\"J>+.u'«a~ ta.~1»; 
n.~ _ n.~.t f . n.-J,t a.,l E : II., , 12, n, f n :l,J- ", f. 

) a. - .j. . . c ' ;. f f- I :f- · .:f- I f- 't-
( f •/J « 11,/a.,,»=JU<<a., Ja..>+m-«a, 1a.~-m«a,1a. » +.k«a., /a,,».,: 

,1. rt,. E ll•J,! II.,! E. fl,! ll,t E 11,l II~! E fl•l,! 11. ,l ...,. 

(t +A)•<"CI.'; JCt;~>=-M <'<a~ Jaf. ~ -tn4<Q,~ /a »+m;l<0.,.,1Jat » -M'<<ll., 11Ja,+- ~ 
n.,L 4.'l E ll+,,Ll ,,n.,1 E , ~, '!,,J 11~1 E .• "'· .n ,! E 7h ~ IZ~! E. • 

ITepeXOAH B (7) K ~yp1,e - rrpeACTaBnenH~, rronyqHM: 
·, ,,· .·, .. -

,, 6 

:'j 
', ~ 

.I 

J:j 

i 
I; 

l . i,c l . S . ., 
(E-1.N (E),,.J_+l./e- ~ _(E)-t111~~ {E)+m.'(;_ (E)-JJ1e••(;,".1.·•(E); 

l(;l,l ,tJf ",l,J 1',l,l K,.t,J. • u 

(£-t!J)v,J (E)= -c.f/e•iKf (c)·m tJc)·nz1fjE}+.Ue-iy;1t~·.u. (£); 
l(;J._l J(,J,l ~I I( I 

(E-4)~;_.z{E):Jl/"~~l.l(E)t m r (E}-m'f;.ICJJE}tJll'e i~:l1. (£); 
'"'• A:,, .(,!,!. I I 

)
f'..3 ·,: . (8) 

(E+/J 'f ,m/E)= -Ale I r;:,!,J(E}-m ~;,l,J.(c)+m';~l,1. (E)-Jle •K~,/;1,/E); 

..J - ) -y f"_ V ) •iKIZ . 
r.ue q 1<; "-,f (E =- "5;- 'l'n,- .. ,13 {£ e ,; ( vd,3; ot,p ~.!,I..) • 
Pellla.R CHCTBMy ypaBHeHHi1 (BJ, Hai1,nerr. q,yp1,e-KO!r.IlOH8HTI,I qiym,-

r.u1ii Iµma: 

! . ti< i~ 
r . ,, (E)= _!__ [El.-!J~) (E+4)- fE+ii;) - ~ 
lf,c,.,- J.J1 ' .) 

(E'-(,J_/{t,:)) (E~-tJ,/r,,J) 

3 
(Jli'~m}f.lU'eik'-m•) (.ue'!m)(.11~-i':_m,) 

C (E)=.i_ {E~-1.'-) · fE+A) · + (1=-t.) - · • 
K,l,J. J.tl ) .. 

, ,, . I (£.Z-(,)Jl/11.) (£./.lt),/(1.)) 

'f, (E)=..L (~e•i:+m) {£+4)--1:._ - LL + r.1 · (E-tll) · I t: ,, J 
K,J.,l .!!If (£1..-(.,)l{11.))(El-W/{a.)) l IE+A) (E-4) 

I '1t )(. J I( ) · ii' )/ I -it: ) } 
{ 

, iK ) [<'lle·'+m JI~ -m' -t (Jle -tm c'.JJe -m' ] . + Jle -m' .J 
(£+A) (E-A) 

~;;J,! (E)=---f- ff-A) ' / (.tre''+m)rt11e·•~m)(Jle'°~m•) 
.,,JT (£J.w/M){E'·wt'l11.J) (E-o,) 

-t (.!le'~m )(.tt'e -i~my 
(E-ll.) 

] .,. (A'e ic_,,.,)[rc-+A)- _:!!__ - L ]1 
(E-,.A) (E-A) ~ .:, 
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i t, ,t t' J, J, I I 
r,ne = .'l/ + m. + .tJ.J m ~R.. ; ... JJ• +m' -J..J/m &7Jte.. IIpn pemeHHH 

K I( 

CXO,JtHllX TIO,JtCUCTeM. 6e3 saTpy .n;H6HU.ll H8XO.n;RTCSI H OCTaJlbHhle 

,ll,BeHa..n;u;aTb qlyHKD;Hll I'pHHa, KOTOphle Mhl He 6y,neM BllTIHCl:IBaTI,. 

IloJIIoca rpHHOBCKI1X qiyma~:uii onpe,ne.mnoT CII6KTp 8KCHTOHHl1X B08-

6ylK,neHH:il: 

l,1,/'0 = VA'-+tl{+t~± V 4A'4 + (ti( +t;)L 1K fl( J 

( 9) 

r,ne ?( • .(Jll+/lf')J.+ {m-m,Y•+/,(.l/+J,11){m-m1)e8!.g_, f 1<= (.JJ-o•).t + 

(m+ m•f·+J (.Ar-Jfl~(mrm•)eeu. . B tJacTHOM CJiytJae .M•N1 
, mm m' crreKTp 

IIMeeT BII.n; ,. 

tJi,1.M= Vt.l+J,{.!l~-1-m.l.)±1,~,IJl+m'+J../VmWJR}t/·+ (.ftl-ml) (IO) 

TaKHM o6pasoM,MH no.nytJHJIH TO'lHOe BhlpailteHHe ,JJ,JllI cneKTpa 

8JI6M6HTapHIIX B036ylK.n;eHIIii 8KCIITOHHO:il uerrolJirn C ,ll,ByM!I MOJieity

JiaMII B .II'l e:i!Ke. K.a.K H CJie,UOBaJIO OiKlJ',IJ;aTb' _cneKTP pacnienHJICR 

Ha ,n;ae 80Hhl: ~(K) ll C<l6:). BeJIII'll!Ha pacnieIIJiemm 8aBHCHT OT 

BOJIHOBOro B6KTOpa ~ ll orrpe.neMeTC.fl. BllPalK6HH6M 

V(K)= r.Jl{1<)- W.1.(1<). 

3aMeTIIM, '!TO Ilpl! J/J • m 

npeo6pasyeTCR K B:u.ny: 

l! J{/- m I 

8 

cneKTP (9) 

·, 

. "i..i.M= vrA1J.,rJeqjo/J.Y,+(J,b~"n 1/.tYt. 
(II) 

ECT6CTB6HHO., pemem1e (II) CO .8HaKOi' IlJIIOC B TO'lHOCTH, COBna,naeT 

C qiopJVJJIOii ,JJ,JllI 8KCl!TOHHOii UBIIO'lKlil C O.n;HOii MOJieKyJioii B .fl.'IJe:il-

Re/I/ (eCJIH IIOJIO~Tb IlOCTO.fl.HHYIO pemeTKII a. paBHOl1 I/2). Ha

0 

• 

pl!C. 2 npe,ncTaBJI6Hhl ,nJlff cpaBH6HM cneKTpaJib!lble 1.'J)IIBI,!6 8KCU

TOHHIIX ueno'IeK C 0,1:\HOll li .D;BYM..ll tPOJieeyJiaJVli B R'IeilKe (a:J). 

PactJeTll BHIIOJIHBHH ,nJlff -qacTHoro CJIY'l"M J/.1 ':.J,t I '' m - Jn I npR 

H6CKOJII,Kli!X MO,U6JII,f!IIX 3HalJeHHR B6JIR'IJI!H 6 , .Jt1 l! · m. 

l/ 3,2.1 {.()(K) / 1ot,-4 
fl =3·10 tcu·J. 
/NJ..f/01-f o'l..,, •1 9.1 
lmr-fOll·fulJ3P --------

29 

fJJ(x.) 

fJ1{t.) 
·cl ~c,; 

2,11 . 

1 
12,. 4».r,ll 

. -',t {J}{K) 3T I<. 3.1 

,.,.,,'.,-• ' • .. Ji' < 

JJl/s:40.f. Jk·l. ~l 
1 ---t,h<1.) 

Jm/=~-Jo"'-'..j.O 

4=-6-ir.i.,-:£ 

/,tf:4,/. ilAJl 
lmJ=(jl;l-t~-1 . '• , 4, 

/f/.t, 31 I< 

JI 

¾ oe,) :, ~ 

K. 

IJJ.{£2 
.,. :4( 

~ 

Puc. 2. CneKTpaJibHhle RIJHBhle 8KCHTOHHhIX uerrotJeK a) C 

o.n;Hoi ll 6) ,ll,BYY..ll MOJieRyJiaMH B Jl'I6HRe 
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/ 

B saM!()q8Hl18 OTM8TUM • 'ITO (11YHKI~l1l:! I'p:mm TIO8BOJ!.flIOT Bll

'Il1CJIHTI, CTaH,I!,apTHllM oopasow. cneKTpa.J!l>HHe HHT8HCRBHOCTI1 l1 KOp

pe,mm11OHHlle qiyH~l1l1 paccrr.a.Tp11BaeMoil MO,IJ,eJm. ,ILJm npmt.epa 

np11Be,IJ,eri BITTI1CJieHIDI cpe,II,HI1X sHa'leH11ii '!11ceJI sanoJIHeHIDI B ysJiax 

{n,!:} pemeTRn: (a
11
:! afl./ • Tipe,IJ,cTamw qiyH~1110 I'p,rna r;/u/d 

B BH,IJ,e 

q 1 {£)"' J_ f {l + 'T.lr«> ) vi (K) + (l- '1H«> ) v1(d _ 
«;!,! 4JT l ,Ji(«) E-<J1(1t} c.J.i(,:) E + W,r.{t) 

- {l+ 'l]ld ) ''1.(L) - (1- 'l'.di:.)) v,r.(t) }·. 

aJ,r.fi:> E-Q, fr.) w,h> £+ cJ1J1t) ' 

r.ne . 'z: (1t),. t,. 4L r.1(.-+ t~ -w,t{t) . TI (1.)= LI· t/-fc+-1:~ - w/(11.) 
t,l-+fl(+-f:'.t_-i.J,J.(lf.) 

1 
l:/•+fu+t~-c,J/(t) 

~(It)= 4l.•1f·t + t~ - Wl tr,) . 
J. > 41.t (i:)-w/r,,_) 

V,t {t:). c,l.+fc+ 't~-t.Ji¼.J 
ev/lttJ- wlfll..) 

(12) 

Ms COOTHO!Il8Hl1R, CMSHMKlll8ro ~YHKUIIB I'p11Ha l1 cneKTpaJII>Hlle 

l1HTeHCI1BH.OCTI1, Hall,IJ,81.Ji BllpruK6Hl1e .lJ,)lfI cneKTpa.J!I,HOll l1HT8HCRBHOC-

TI1 1,,_\ifr.J) , ' 

~'fl (w)• ,.l<fKJ/('+ r,r._>) f(t:,J-wzr,>) 
ICfl,l ,I. • cJ,/r) «)!Cd 

- efi""+l 

+ (l- 'r.t.ft1)J'(w+w1r~>)j 
CJ~<•! -~1 -e ~ +1 (13) 

_ 'Mt> '{t+ 'fl{d) J(r,J-e,,/Jf,:.)) ( 
i, l • c.J:rd e 4b.rd 1 -t 1-

. -;;- .. 
'7H•,) C(r,J+tv,r.M) 1 

"-'?L<d .t.>,r,i . 't 
e ~+.! ··". 
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Cpe.mrne sHat,e1me 1:rncen ,Il,OliOJIHemrn B ysJiaX l n, ! J pemeTrur 

corJiacHo ( 13) .itaeTC.R c)oprV:yJiotl 

(at a >· J_ L /vitllJI!- '[Vilt£ cJdc>,_ V:.M ~- !1.f!:2tJ.. '1:.C....)1} 
"·l Q,J ~/-./. I(. ' ; tJ!(c) . UJ I . \ - (.).:(,:.) -:ii[" j . 

AflaJIOI'Ht,HO Bbl'HlCJliIIOTC.f.i. cpe,II,HHe 8Hat,emm ",IlCeJI sanoJIHeHll.f! 

B ysJiax [ n,iJ pemeTlill. JierKO TIOl{8.8aTI,, ',TO (a.:, II.,,/ r '.'CL:.J. «n.1), 
RaK I:! CJie,I(OBaJIO Ollill,Il,8.TI, .lJ,)lfI rr.o,neJIH IlOJIHOCTI,IO ynopR.UO",8HHO:iil 

pemeTim. 

HsJio,.teHHhlii s.necr, r.:e·.ro,IJ, perueHM s~a-qu o cneI<Tpe BosoyJK

,IJ,eHiril SKCHTOHHOii 1(8IlO'IKI1 C .n;syrm pa.8JIITTHO OpI18HTI1pOBaHHHM:i:t 

UOJ!eKyJI~/,1{ B jfq8fiKe MOlK8T 6b!TI, npll.'MeHeH .lJ,)lfI SKCHTOHHl,IX ueno

'le:K C JIIOOllM KOHe'tlHb!M ",HCJIOM pasJIHt,HO op11eHTli!pOBaHH!,!X UOJI8KYJI 

B .A.t,eflKe. 

ML! np.:sHaTeJII>Hbl A,C. ,liaBll,Il,OBY sa ~ocylli,I\8HI1R pesyJII>TaTOB 

paoorn H uemme saMe'tlamm. 
JI 
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