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3AeCb M~ noKameM, 4TO HCXOAR H3 npeACTaeneHHR O BHYTPeH
HeM 11MOJ1eKyJ1RPHOM 11 none, BO3HHKa10111eM B ynopRAO4eHHOH <J)a3e 
npH <J)aaoe~x nepeXOAaX BTOporo POAa, MOmHO nocTpOHTb npocTylO 
<J)eHOMeHOJ10rH4eCKYIO cxeMy, npHBOARIIIYIO K CTaHAapTH~M CKeHJlHHro
B~M paeeHCTBaM AnR HHAeKCOB CTeneHH~X aCHMnTOTHK HK HX aHa
noraM AnR HHAeKCOB norapH<J)MH4eCKHX nonpaeoK, KOTOp~e nOATBepm
AalOTCR B KOHKpeTH~X CHCTeMax. 

noA4epKHeM, 4TO nOA 11BHyTpeHHHM MOJ1eKyJ1RpH~M noneM11 M~ 6y
AeM nOHHMaTb He H3BeCTH~e peaynbTaT~ 11npH6J1HmeHHR MOJleKynRp
HOro nonR", a caM <J)H3H4eCKHH 3<J)<J)eKT BO3HHKHOBeHHR TaKor_o nonR 
e peanbH~X CHCTeMax c KOpOTKOAeHCTBHeM H <l>J1YKTya4HRMH. 

tlaHHylO pa6oTy MOmHO paccMaTpHBaTb KaK npOAOJ1meHHe 111• 
npoH3B0JlbHYIO CHCTeMy C raMHJlbTOHHaHOMl, TeMnepaTypoi::t 0=kT, 

4HCJ1OM 4aCTH4 N 6yAeM o603Ha4aTb r10. BeJ1H4HH~ F, 3aBHCRlJIHe 
OTI/0, o603Ha4HMF(1/0), F[r/0]. nycTb A,B, .. . -napa-
MeTp~ nopRAKa /aAAHTHBH~e caMoconpRmeHH~e onepaTop~, HOpMHpo
eaHH~e 11Ha OAHY 4aCTH4y 11

/. CpeAHHe < A> 1 /0 6yAeM o603Ha4aTb 
A([' /0). BeeAeM <J)OpMy 0606111eHHOH eocnpHHM4HBOCrn X Mi• r 10) 
= ( a A [ r - x NB / 0 l /a .x) x• 0 , KOTopaR o6naAaeT ceoHcTeaMH 
CKanRpHoro npOH3BeAeHHR Ha MHOmecTBe A, B , ... . 4TO no3BOJ1ReT 
BBeCTH 11 KOCHHYC yrna" MemAY AH B 111 : 

/1/ 

PaCCMOTPHM Tenepb /ycnOBHylO/ <J)eppoMarHHTHYIO CHCTeMy C <J)HK
CHpoeaHH~M raMHJlbTOHHaHOM H, KpHTH4eCKOH TeMnepaTypoi::t 0c ,4HC
J1OM 4aCTH4 N, OAHOKOMnOHeHTH~M napaMeTpOM nopRAKa /HaMarHH4eH
HOCTblO/S. npH BKJ1I04eHHH BHeWHero MarHHTHOro nonR h > 0 raMHJlb
TOHHaH CHCTeMbl 6yAeT H- h NS . BTop~M 11noneM 11 RBnReTCR TeMne
paTypa, KOTOpOH conpRmeH raMHJlbTOHHaH. YA06HO BBeCTH npaBHJlbHO 

V -1 
HOpMHpoeaHH~H TeMnepaTypH~H napaMeTp nopRAKa L = -N (H -
- <H> H/0c ). B 3KcnepHMeHTaJ1bH~X H TeopeTH4eCKHX HCCJleAOBaHH <'I X 
KPHTH4eCKOr,o noBeAeHHR npeACTaBJlRIOT HHTepec napaMeTp~ nOPRAKa 
H eocnpHHM4HBOCTH: S /HaMarHH4eHHOCTb/, L /CHHrynRpHaR 4aCTb 
3HeprHH/, Xss /MarHHTHaR eocnpHHM4HBOCTb/, XLL /TennoeMKOCTb/, 
X SL = X LS /npOH3BOAHaR a.<S> /a 0 HJlH a <L > /ah / ,, B3RTble 
npHh ;;a O, 010c Hh > O, 0 =0c. 
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PaccMOTPHM CHCTeMy B ynOPRA04eHHOH $a3e 0=0c(1-c)< 0c • 
h = 0 H CHCTeMy 0 =0 C. h > o. BBOAR KpaTKHe o603Ha4eHHR F(E) = 
=F[H/0 0 (1-f)],. F(h}sF[H-hNS/0c), F=S,L,Xsu'"·· H npeAnonaraR 
CTaHAapTHble CTeneHHble acHMnTOTHKH C B03M0)1{HblMH norapH$MH4e
CKHMH nonpaeKaMH, aanHweM, YAep)l{HBaR TOnbKO rnaBHble 4neHbl: 

S(E)= Bc/3 jlnc 1Pf3, /2a/ 

X ss<f> = r_c-y I Inf IPY • /26/ 

L(E}:a(l-a,}- 1 A_E l-al In E !Pa,, /2e/ 

x. · (d= A E.,.a, I In£ 1Pa, 
LL -, ' 

/2r/ 

/3-1 Pf3 
XsL(d=/38£ !Ind , /2AI 

S(h)= (h/D)
118! Inh t8 . /2e/ 

L(h) = Zh ( I In h IP( , /2)1(/ 

xss (h}=(h1/8-,'l8D1/8 ) I ln hi PB ' /23/ 

. . (-1 P( 
X SL (h) = ( Z h I In h I , /2H/ 

-E p 
/2K/ x LL (h) =Eh I In h I e 

' 
rAe a'• ••• , · E - KPHTH4eCKHe HHAeKCbl, Pa, ..... , P e - HHAeKCbl 
norapH$MH4eCKHX nonpaeoK, A_,, .... , E - KpHTH4eCKHe aMnnHTYAbl. 
B CHCTeMe e HeynopRA04eHHOH $aae 0 = 0 c (1 +c ) > · O , h = O, AnR 
Xss (d , XLL(d , L(E) coxpaHRIOTCR acHMnTOTHKH rnna /2/; 6y-
AeM CHa6)1{aTb napaMeTpbl 3THX acHMnTOTHK HHAeKCOM +, B peanbHblX 
CHCTeMax, KaK npaeHno a+ =a, Pa+ •Pa , Y+ = y , py+ =Py' HO, eoo6~e 
roeopR, A+ =I A_ ' r+ ;tr - • . 

06cyAHM BHa4ane KPHTH4eCKOe noBeAeHHe TennoeMKOCTH. Bocnonb-
3yeMCR H3BeCTHblM TepMOAHHaMH4eCKHM COOTHOWeHHeM Me)l{AY TennoeM
KOCTRMH npH nOCTORHHOM none ch H nOCTORHHOH HaMarHH4eHHOCTH 
Cm I aHanor cooTHoweHHR AnR C P H Cv /, KOTopoe e HawHx 

0603Ha4eHHRX MO)l{HO aanHCaTb C aCHMnTOTH4eCKOH T04HOCTb~ B BHAe 
/CM. TaK)l{e/l/ /: 

XLL(E) = (xLL (E})m + XLL(dcos;L (c). /3/ 

2 

i 

. l 
: I 

rAe XLL=0C~ , (XLL}ma0Cm • BKnaA e TennoeMKOCT'b XLLcos;L 
o6ycnoeneH cy~eCTBOBaHHeM cnOHTaHHOH HaMarHH4eHHOCTH B CHCTe
Me. B HeynopRA04eHHOH $aae, 0=0 0 (1+E) ,hsO, 6yAeT<S>s0, 
cos ~L s O, H TennoeMKOCTH ch H Cm . coenaAalOT. 

6yAeM HHTepnpeTHPOBaTb XLL(E) cos 2sL(£) . KaK BKnaA 11BHyT
peHHero MOneKynRpHoro nonR 11

, CBR3aHHOro co cnOHTaHHOH ynopR
.A04eHHOCTblO. 

BKnaA BHyTpeHHero nonR e o6~yro TennoeMKOCTb xapaKTepHayeT-. 
CR napaMeTpoM cos:L (E=+ 0). KaK OTMe4anocb e 111, ycnoeHe 
cos~L ~. 1 /1 / HaKnaAbleaeT onpeAeneHHble orpaHH4eHHR Ha napaMeT
Pbl acHMnTOTHK /2/, npeACTaeneHHble e Ta6n.1. KaK BHAHM,' npH 
OTCYTCTBHH norapH~MH4eCKHX nonpaeoK CKeHnHHroeoe paeeHCTBO 
a.+ 2(3+ y = 2 3KBHBaneHTHO COf:!.~L (E •-+0) > 0 /KOHe4HblH 
BKnaA BHYTpeHHero nonR B C /. 3i-ta4eHHR cos iL (E = +0) B KOHK-
peTHblX CHCTeMax npHBeAeHbl B Ta6n. 2. BHAHO' 4TO C nOHH)l{eHHeM 
paaMepHOCTH CHCTeMbl BKnaA BHyTpeHHero nonR naAaeT. 8 cny4ae 
CHCTeM 11>KHAKOCTb- ra3 11 CO2 , Xe BHyTpeHHee none MO)l{HO, BH-

AHMO, HHTepnpeTHpoeaTb B CMblCne BaH-Aep-Baanbca. 

Ta6mu~a I 

,[lonycTHMbJe B3aHMOCBH3H MeJK,D;y TeMnepaTypHbJMH KPHTHtieCKHMH 
xapaKTepHCTHKaMH H cos ~L (E=+O) 

a+2{3+y=2 a+2/3+y> 2 

Pa,+ Py,;= 2p /3 p + p > 2pf3 a, y 

2 2; 2 f3 B A_r_ = cos sL<f =+0)~1 

2 
COS SL (E =+0) > 0 2 

cos SL(E = +O) =0 

8 paMKax TaKOro npeACTaeneHHR O ponH BHYTpeHHero nonR Mbl 
MO)l{eM nonblTaTbCR npoeepHTb rHnOTe3y O TOM, 4TO 3a Bbl4eTOM 
11noneBOH 4aCTH 11 TennoeMKOCTb CHMMeTpH4Ha npH 0 > 0c H 0<0 C' 

T.e. Cm(H/0 0 (1-E))=C(H/0 0 (1+£)). TorAa AOn)l{HO 6b1Tb: AnR HH-
AeKcoe a= a,+ , Pa = Pa+ /3TH paeeHCTBa cnpaeeAnHBbl B KOHKpeT-
HblX cny4aRx/ H AnR aMnnHTYA= 

A+ 2 -;;_-= 1-cos SL (c= +O). /4/ 

KaK BHAHM H3 AaHHblX Ta6n.2, 3TO paeeHCTBO H B caMOM Aene 
BblnOnHReTCR C xopoweH T04HOCTblO B KOHKpeTHblX CHCTeMaX IAaHHble 
AnR Ta6n. 2 CM. ' HanpHMep' B pa6oTe 121; AnR CO2 H Xe 3AeCb 
npHBeAeHbl 3Ha4eHHR, ycpeAHeHHble no TpeM cnoco6aM o6pa6oTKH 
3KcnepHMeHTa e Ta6n.4 pa6oTbl 121 /. · 
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Ta6nm~a 2 

naHHbie ,[µIH TennoeMKOCTH B pasnHqHbJX CHCTeMax 

2 1-cos2
8L ~ CHCTeMa cos SL 

(E=+O) (E=+O) T_' 

IlpH6mDKeHHe 
MoneKynHpHoro 
nonH l 0 0 

Mo,a;enb HsHHra 
d = 4 3/4 1/4 1/4 
d = 3 0,53 0,47 0,51 
d = 2 0 I I 

CO2 0,60 0,40 0,47 
Xe 0,44 0,56 0,54 

BblABHHeM Tenepb ¢eHOMeHonorH4eCKylO rHnoTe3y O TOM, 4TO BHyT
peHHee MOneKynRpHoe none B ynopRA04eHHOH ¢ase AaeT KOHe4HblH 
BKnaA He TOnbKO B TennoeMKOCTb, HOH B OCTanbHble eocnpHHM4HBO
CTH H napaMeTpbl nopRAKa H 3TOT BKnaA MO>KeT 6b1Tb onHcaH cneAYIO
LIIHM o6pa3oM: Ka>KAYIO eenH4HHY X = S, L, Xgg••" MO>KHO npeACTaBHTb 
B BHAe. CYMMbl ABYX cnaraeMblX XT + X F • r Ae X F COOTBeTCTByeT 
BKnaAY MOneKynRpHoro nonR, a X T - 114HCTO TeMnepaTypHOMy 11 

BKnaAY /BKnaAY OCTanbHblX CTeneHeH CB060Abl/. npeAnOnO>KHM, 4TO 
o6a cnaraeMblX OAHoro nOPRAKa, XF(d - XT(d - X (E ). npeAno-
no>KHM, Aanee, 4TO noneBaR 4aCTb XF(E) onHCblBaeTCR 3¢¢eKTHB-
HblM noneM, 3aBHCRLIIHM OT TeMnepaTypbl: 

h(d=lf>EIPIInE !PIP, /5/ 

H 3TO none OKa3blBaeT TaKoe me AeHCTBHe, 4TO H BKnl04eHHe BHew-
Hero nonR TaKOH >Ke BenH4HHbl, TaK 4TO XF(E) HMeeT TY >Ke acHMn-
TOTHKY, 4TO H X(h) = X [H-hNS / 0c ] , npH h =h(E), X F {E) -
- X(h= •h(E)) •• 

HcXOAR H3 rnnoTea X(E)=-XF(E) - X(h(E)), nerKo nony4HTb 
COOTHOWeHHR Me>KAY aCHMnTOTHKaMH e /2/. PaccMaTpHBaR nocneAOBa
TenbHO x .. S , )( ss , L , )( LL , XsL, nony4aeM COOTBeTCTBeHHO AnR 
OCHOBHblX HHAeKCOB: 88= IP 'yo= (o-l)ef> ' 1-a=' <I> ,a-= E <I> ' 
8-,1 = ((""'.l)ef>, H AnR norapH¢MH4eCKHX HHAeKCOB: Pq>=o(p8-p0 ), 

(o-l)Pq,=o(P 0 -Py)• Pa,=P,+Pef>(•Pa=Pe-EPch, Pa = 
= ((- l)pef> +P(· napaMeTpbl BHYTPeHHero nonR ef>, Pef> HCKnl04ai6TCR, 
H B peaynbTaTe HMeeM AnR OCHOBHblX HHAeKCOB: 

4 

ji) 
\ '.! 
l )._ 

I 

i 
I 

111" 
\'. 

\' 
I 

), 

Y=8(o-1), /6a/ 

a,+ 28 + y = 2, 
/66/ 

1-a,= 88(, /6e/ 

a.,.80E, /6r/ 

AnR norapH¢MH4eCKHX HHAeKCOB: 

OPo= Py+ (o-1)p8 , /7a/ 

P + P = 2P$' 
/76/ 

a, y 
C 

P(= pa +((py -p8)' 
/7B/ 

PE= pa + E (p8-py ). /7r/ 

EcnH npeAnono>KHTb, 4TO XT(d /npH 0<0cl- X+(d=X[H/0cC1+E)], 
/npH 0> 0c /, TO nony4aeM TaK>Ke a .. a~, y=y+ , Pa=P a.t, 

Py= p y+• 
3aMeTHM, 4TO npH BblBOAe /6/' /7/ Mbl ¢aKrn4eCKH HCnOnb30Ba-

nH He "aAAHTHBHOCTb 11 X=XT+XF, a TOnbKO XF'"'X. 8 cny4aexLL 
H L aAAHTHBHOCTb, BHAHMO, AeHCTBHTenbHO HMeeT MeCTO, OAHii><O 
B cny4ae Xss, HanpHMep, 3TO HeRCHO /aAeCb CKOpee MO>KHO O>KH-

-1 / AaTb aAAHTHBHOCTH AnR Xss • 
COOTHOWeHHR /6/ npeACTaBnRIOT co6oH 06bl4Hble CKeHnHHrOBble 

paeeHCTBa. HoBb~ THn paBeHCTB npeACTaBnRIOT COOTHOWeHHR AnR 
HHAeKCOB norapH¢MH4eCKHX nonpaBOK /7/. TaKHe paBeHCTBa 6blnH 
nony4eHbl HeAaBHO B /3/ npH nonblTKe npHMeHHTb HeKOTOPble CTPOrHe 
peaynbTaTbl 141, Kaca101.11HeCR BcnoMoraTenbHblX /HCKYCCTBeHHblX/ CHC
TeM' K aHanHay peanbHblX CHCTeM /B 131 o6CY>KAanHCb TaK>Ke COOTHO
weHHR AnR KPHTH4eCKHX aMnnHTYA, KOTOpble Mbl 3AeCb He saTparHBa
eM/. BblBOA HCXOAHblX CTpOrHX COOTHOWeHHH e 13 •41 A0CTaT04HO cno
>KeH' B TO >Ke BpeMR npH nepeXOAe K peanbHblM CHC.TeMaM Bee paBHO 
npHXOAHTCR AenaTb HecTporHe ¢H3H4eCKHe npeAnono>KeHHR. 3AeCb 
>Ke Mbl HMeeM 04eHb npocTOH H 4HCTO ¢eHOMeHonorH4eCKHH BblBOA 
COOTHOWeHHH /6/' /7 /' HMelOI.IIHH HarnRAHblH ¢H3H4eCKHH CMblCn. 

BHAHMO, MO>KHO nocTpOHTb ¢eHOMeHonorH4eCKOe ypaBHeHHe co
CTORHHR cKeHnHHroeoro THna C y4eTOM norapH¢MH4eCKHX nonpaBoK. 

norapH¢MH4eCKHe nonpaBKH ecTb B 4-MepHblX MOAenRX ¢eppoMar
HeTHKOB, rAe AnR cny4aR D -KOMn·oHeHTHoro napaMeTpa nopRAKa 

6blnO Bb14HcneHO /CM., Hanp., 151 /: a .. o '8= 1/2 ' Y= 1 '0=3' 
Pa= (4-n)/(n+S) , P8 =3/(n+S) , P =(n+2)/(n+ 8) , P0 =1/3, 
rAe AnR n ~,2 y·, Py B3RTbl H3 o6naCTH 0> 0 C• nocKOnbKy 3AeCb 
Ha-aa CHMMeTpHH CHCTeMbl X ss = + 00 npH Bcex 0 < 0 C • h = 0 

5 



I a , Pa OAHHaKOBbl np1-1· 0> 0 c H 0<0c I. B HeH30TponHOM 
cny4ae n =l /MOAenb Jfa1-1Hra/ socnpHHM4HBOCTb KOHe4Ha npH 0 <0c 
1-1 no o6e CTOpOHbl KpHTH4eCKOH T04KH y= 1, Py= 1 /3. CBOHCTBO 
Xss = +00 B H30TpOnHblX CHCTeMax, BHAHMO, 03Ha4aeT, 4TO BHyT
peHHee none KaK HenoKanbHOe CBOHCTBO He B03HHKaeT. 0,qHaKO Mbl 
MOmeM nposepHTb COOTHOWeHHR /7/ 1-1 B 3TOM cny4ae, B3RB y,Py 
1-13 o6nacrn 0 > 0 C • H ,qeHCTBHTenbHO' COOTHOWeHHR /7a/' /76/ 
y,qosneTBOPR~TCR, a /7s/, /7r/ npHBO,CIRT K npe,qcKa3aHHRM: 
P(=(10-n)/3(n+8), Pe·=Pa, = (4-n)/(n+S) /np1-1 e =0. 
( = 2/3 1-13 /6/ /; npH n =1 HMeeM P( = Pe =1/3. 

3aMeTHM, 4TO paseHCTBO /76/ HapywaeTCR B 2-MepHOH Mo,qenH 
H3HHra, r,qe Pa:=1, Pa= Py =0. 3TO HeYAHBHTenbHO, ecnH y4eCTb, 
4TO, nonaraR X F- X B cny4ae X=L, )( LL' X SL , Mbl <))aKTH4eCKH 
C4HTaeM oos:L (c= + 0) > 0, a 3AeCb cos :L (£) - I Inc 1-1 ➔ 0. 

4T06bl BKn~4"1Tb B paccMOTpeHHe 1-1 cny4ai)i cos :L (c = +0)=0, cneAY-
. eT HCXOAHTb ,qnR X = L, X LL, X SL Henocpe,qCTBeHHO 1-13 X F( £) ~ 

~ X(h(c )). HeTPYAHO BH,qeTb, 4TO (xLL)F= XLLCOS~i. , LF- Lcos:L 

HMe~T ac1-1MnTOTHKH THna /2/, r,qe BMeCTO a , Pa B3flTO a*= 2-y -
-,2(3 , p*=2P -p . B pe3ynbTaTe's o6~eM cny4ae cos2sL(c= 
•+ 0) :i, 0 a BM!cTo 166/' /76/ Mbl HMeeM 803MOmHocrn Ta6n. 1 ' a 
s COOTHOWeHl1flX /s/, /r/ s /6/, /7/ HHAeKCbl a , Pa cne,qyeT 
3aMe~Tb Ha a*, p; /paseHCTBa /a/ coxpaHfl~TCfl/. 3aMeTHM 
e~e' 4TO nocKOnbKY B 2-MepHOH MO,qenH H3HHra a,*= 0 ' p ~' = p f3 = 
= Py = 0, TO 1-13 MOAH<l>HLIHPOBaHHblX COOTHOWeHHH /6r/, /7r/ cne
,qyeT e ,. Pe = 0, T. e. nony4aeTCR, 4TO TennoeMKOCTb B CHCTeMe 
(f =0c , h > 0 Hec1-1HrynflpHa np1-1 h ➔ 0, XOTR xLL(c)- l ln c I ➔ + oo. 

3To npeACKa3aHHe BblTeKaeT 1-13 npeAnonomeHHR, 4TO B CHCTeMe 0=0c• 
h > 0 11B036ym,qaeTCR 11 TOnbKO 3Heprnfl LF H XLL(h)-(xLL(h)) F , 
TennoeMKOCTb me BHyTpeHHero nonfl (xLL)F= XLLCOS~L 3,qeCb 
HeCHHrynflpHa. . . 

B 3aKn~4eHHe MW XOTen1-1 6w o6paTHTb BHHMaHHe 3KcnepHMeHTaTo
pos 1-1 cne1.11-1an1-1CTOB no TeopeTH4eCKHM Mo,qenRM Ha TO, 4TO 6onbWOH 
HHTepec npe,qcTasnfleT 1-13y4eH1-1e c1-1cTeM s HeHynesoM none np1-1 Kp1-1-
TH4eCKOM 3Ha4eHHH TeMnepaTypbl 0 =0 C ' h > 0 /1-1n1-1 0 =0 C ' p ,/pc 
B CHCTeMax 11mHAKOCTb-ra3 11

/. MemAY TeM, HaCKOnbKO HaM H3BeCTHO, 
3,qecb <))aKTH4eCKH nonHOCTb~ OTCYTCTBY~T pe3ynbTaTb1 ,qnfl XLL {h) 
1-1 L(h) /,qnfl napaMeTpos COOTBeTCTBY~~HX ac1-1MnTOTHK s /2/ HeT ,qa
me o6~enpHHflTWX o603Ha4eHHH, MW HCXO,CIHM 1-13 nocne,qosaTenbHOCTH 
6yKB B rpe4eCKOM an<))aBHTe/. BBHAY o6cymAeHHR, npose,qeHHOro Bb1-
we, MomHo nocTas1-1Tb, Hanp1-1Mep, KOHKpeTHWe sonpocw 06 aHan1-13e 
4-MepHWX <))eppoMarHHTHWX MO,qene11 npH. 0 = 0 C ' h > 0 1-1 0 nose
,qeHHH TennoeMKOCTH 'B 2-MepHOH MO,qenH H3HHra np1-1 0 =0c , h > 0 , 
h ➔ 0. npeACTasnReT TaKme 6onbWOH HHTepec Bbl4HcneHHe "noneswx" 
KpHTH4eCKHX aMnnHTYA H nposepKa r1-1n0Te3bl cos :L (h = 0) = 1 

6-
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s CHCTeMe H-hNS/0c , h ➔ 0, HnH OTKnOHeHHH OT Hee /CM. TaK
me111 /. 3aMeTHM, 4TO- BBHAY TepMO,CIHHaMH4eCKOH CBR3"1 Mem,qy Op 
1-1 Cv HH<))OpMa1.11-1~ 0 nose,qeHHH CHHrynRpHOH 4aCTH 3Hepr1-11-1 B c1-1c
TeMax 11m1-1,qKoCTb-ra3 11 np1-1 0= 0c ; p I- Pc MOmHo 6bmo 6b1 nony-
4HTb 1-13 3KCnepHMeHTanbHWX ,qaHHWX ,qnfl C p 1-1 CV • 

AsTop 6naro,qap1-1T npo<)), H.H.6oron~6osa /Mn./ 3a HHTepec K 
pa6oTe 1-1 noA,qepmKy. 
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