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Onaoti H3 rnaaHbiX aanaq ¢a3HKH BbiCOKHX .o.aaneaaH 
HBnRel'CH OIIHC8HH9 H3M9H9HHH T8KHX X8p8KT9pHCTHK KpH

CTanna, K8K yaenbH8R 8H9pPIH11 IIROTHOCTb 1 MO.llynH ynpy

r'OCTH1 ¢oHOHHbl9 CII9KTpbl IIpH 38.ll8HHbiX BH9WHHX ycnOBHRX, 

Ilp9ACK838HH9 II051Bn9HHH HOBbiX ¢83 H HX CBOfiCTB /l/. 

06hitiHO ypaBH9HHSI COCTOHHHR TB9pJlbiX Ten nonyqaiOT HCXO

JlR H3 KB83HI"8/MOHHt{9CKOPO IIpH6nH~9HHR HnH ITO TeOpHH 

B03MyllleHHfi/
2 

• 0JlH8KO T8KOH IIO.llXO.ll CT8HOBHTCSI HeiipH

M9HHMbiM B cnyqae KpHCTannoa C 6onbiiiHM 8HP8pMOHH3-

MOM1 H8IIpHMep, IIpH T9MIIepaTypax, 60llbiiiHX IIpHMepHO 

rronoaHHhi TeMnepaTyphr nnaaneHHSI. B 3TOM cnyqae 6onee 
nocneaoaaTenbHoti oKaabraaeTCH caMocornacoaaaaaSI TeopHSI 
<!>oHOHOB (eM., HanpHMep, o6aop13 / ) • B nocnenHee epeMsr 
ITOSIBHnCSI PM pa50T no BbT'l.J:HCfl8HHIO T9pMOAHH8MH'l.J:eCKHX 

X8p8KTepHCTHK KpHCTannoB 6naropO!lHbiX 1"8308 B p8MK8X 

3TOH TeOpHH npH llOCTOHHHOM o6~eMe H rtpH HynesOM 

BH9lllH9M llBBneHHH B WHpOKOM HHTepsane T9MrtepaTyp /
4

/ • 

PeaynbT8Tbi y.uosneTBOpHTenhHO cornacy10TCH c 3KcnepH

MeHTanbHhiMH naHHhiMH H pacqeTaMH MeTOllOM MoHTe-Kap

no /S/ • 0llH8KO B 3TH X pa60T8X He paCCM8TpHBancsr BOrtpOC 

o5 ycroA'l.J:HBOCTH KpHCTanna. 

Paaee s Hawux pa5orax 13 •6 •
7

/ 6hrna paasHTa caMocor-

nacosaHHBH llHH8MH'l.J:9CK8H TeOpHH 8Hf'8pMOHH'l.J:€CKHX KpH

CTannoa, f'.ll€ H8 OCHOBe M9T0ll8 llBYXBp9M€HHhiX ¢yHKUHH 

fpHH8 
1
IIOMHMO T9pMOllHH8MH'l.J:9CKHX X8p8KT9pHCTHK 1 6btna 

HCCnet:tOB8H8 H rtpo6neM8 ycTO:ti'l.J:HBOCTH. qbi:IO 06Hapy>KeH0 1 

'tJTO rtpH .ll0CT8TO'l.J:HO 6onbWO:H: 8MrtnHTYll9 KOne6amdi 8TOMOB 1 

o6ycnoaneaaolt nH6o 6onblllOfr aHeprHefr HynesbiX Kone6aHHH, 

nH60 BbiCOKOit T9MITepaTypoit, B03HHK89T llHH8MH'l.J:9CK8SI 

HeyCTOit'l.J:HBOCTb peweTKH .8Hf'8pMOHIPI9CKOI"O KpHCTanna, 
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npHBOll~IUa~ K CTpyKTypHOMy <j>a30BOMY nepexolly. B pauo
re/8/ 6binO YCT8HOBli8HO COOTB8TCTBH8 ( npH 38A8HHOM BReW

HeM llaBneHHH P=O ) Mell<llY llHHBMfl'lecKHMH KpHTepH~MH 
ycroAqnsocrn (ycnoane cymecrsosaHHH caMocornacosaH
HbiX cfloHOHOB) H TepMOJlHH8MlPI8CKHMH KpHT8pHSIMH, CO

ll.8p>K8II1HMH, flOMHMO 06IUHX YCliOBHA ycTotiqHBOCTH Tep
M0ll.HH8MHqecKHX CHCT8M 

aP cp> 0, (d'V)T<O, ( I ) 

ycnosHe nono~nrenbaoA onpeaeneaHocrH nnH Moaynen 
ynpyf'OCT'H, KOTOpbie, HanpRMep, B Cllyttae Ky6J.Pl8CKOfi 
peWSTKH HM8FOT BHll 

cll(T)>O, c44 (T)>0, cll(T)-c
12

(T)>O. (2) 

B HBCTo~melt pa6oTe npHBOll~Tc~ pe3yJ1bTBTbi pac'!e
ra T8pMOllHH8MHtt8CKHX H K8liOpHtt8CKHX X8p8KT8pHCTHK 
MO.U8liH fUK pemeTKH C napHbiMH U8HTp8llbHbiM B38HMO

Jl8i1'CTBH.8M fipH 11pOH3BOllbHOM BH81llH8M A8Bll8HHH p >0 
H HCClleayeTCH Bogpoc COOTHOW8HHSI T8pMOllHH8MHtt8CKOfi 
H sn6paunoHHoH Heycroliqnsocrn. 

1. CaMocornacoaaHHaSI CHCTeMa ypasaeHHfi 

PaCCMOTpHM ruK peweTKy H3 N 8TOMOB Maccol! M 
c B38HMOllellcTaHeM DJlHll<aliwHx cocellell, <l>yHKUH~ fpHHa 
CBMOCornacoaaHHbiX QJOHOHOB' HM881' BH.ll/S/: 

2ruq , 
G (w ) = 2 2 _ 2 w TI (w) q w -wq q q (3) 

rne <tt:BCTOTa 
KH cpeaaero 

<jJOHOHOB wq(q=q,j) C y'leTOM nepeHOpMHpOB
¢0HOHHOf'O rronn onpeaenneTcR ypasHeHHeM 

"'2 
q 

¢ "( 0 - 2 2 
¢ ;;---( ) "'o = a (f ) 2 'o q "'Oq. (4) 

----------------............. ='-'-=---

2 
ru 0 - qaCTOT8 ¢oHOHOB B rapMOHHqecKOM npH6nH*8HHH 
c ~Hnoeol! noCTOSIHHOli ¢ "(r 0 ). MacCOBb!l! onepaTop nq(w) 
onpenen~eTc~ HeynpyrHMH npoueccaMH pacceSIHH~ <j>oHo
HOB 11 npH y'leTe TOJlbKO peHopMHpoaaHHoro KYDH'!ecKoro 
B38HMO.ll8fiCTBHH BO BTOpOM ITOpH.llK8 HM88T BH.ll: 

rlle 

H 

nq<"' l =-wq 

~ 2 
[¢"'(f)] S (w,T), 

- )]3 q [¢"(f 

Sq (w,T«Ii 0) = 'oS0q(w) + 
3"4 T4 
5 -;r~q (w) 

D 

1 {0) 
S (w , T » 00 ) = TS ; < 0 = - I w = a ( f) < 0 -q q 2 q q 

(5) 

- sHeprH~ eyneabtX Kone6aHHll; S 0q, S lq ,Sq - t5e3-
pa3MepHhte llBYXKp8THbie CYMMbl no 30He 6pHJ1JlysHa fliK 
peweTKH 161 • _ 

8<1><!>eKTIIBHb!lt napHbtfi ITOTeHUHBU cp (f) , Y'IHTb!BBIOIUHfi 
nepeHOpMHpOBKY cpenHero <j>OHOHHOrO nOJlSI (4), UU~ 
Monenbaoro noreauHana Mopse HMeer BHJl! 

¢ (fl= D(e -12xe 2y - 2e -6xe y/2 ), (6) 

e -ro 
rue x =- - t5e3pa3MepHoe paccTo~HHe. D - rny6HHa ro 
SlMhi, napaMerp "a" noreHuHana Mopae Bbr6paH TaK, qro 
ar0 =6 , llapa~eTp nepeHopMHPOBKH y=.J-;;t:" (f ) = 
= 36 u2(f )/ r 0 onpelleJlS!eTC~ CpellHHM KBru!PBTOM OrHoCI!,Tenb
HOrO CMeWi!HH~ OJ1HlK8fiWHX COCellel! U 2 (f)=<(( Uf -u0)et >/f, 
KOTOpbilt Bbi'IHCn~eTc~ no WHKUHH fpHHa (3): 

z '¢ "(f)u 2 (f)= -l.. I w F dw cth ..!£...[- Im G ( w + i<) l. 
1 q q~ 2" 2T q (7) 

CpeaHee p8CCTOHHH8 e M8*JlY 6nH*BfiWHMH COC8JlHMH 
OITpe,llenR8TCH H3 yp8BH8HHH COCTOHHHH. 
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DpH6nH~eHHoe HHTerpHpo8aHHe 8 (7) c yqeTOM KBK 
.aeliCTBHTenbHOti:, T8K H MHHMOH LI8CT9fi M8CCOB0f'O OITe
p8TOpa (5) IT03BOn~eT nonyLIHTb ypaBH9HM6 C8MOCOPn8CO
B8HHH anst rrapaMerpa y B cnyqae BbiCOKHX TeMneparyp 
B BHJte 

y 

rae 

i * = 

,\ 

'. 1 1 
--· ~+---~ 
a2 (e) 1-<*vof3 (e) 2.8.,•,\ 2 

3T 
zD 

2 -2 
v0 =TA =3.7-10 , 

zD 
2 

1,02·woL 

- 2 
2 zD [¢"'(e)] 

f3 -=-----~-
[¢"(f)]3 

( 8) 

- 6e3p83M6pHblfi rrapaMeTp CBH3H 8TOMOB B peW6TK6 (JlnSI 
fUK pellleTKH qHcno 6nH~8lilllHX coceaeli Z = 12 ) ; H 8 
cnyqae HH3KHX TeMneparyp - s sn.ae 

,• 3 4 T4 
I 1 " y=-2--· • 2 +--~3 a(f) 1-< 1 v01 ,B(f) 5zDw

0 

2 
[1+<ivJ f3 (f)], (9) 

rae 
,• _ a {f ) ,-;;:-· vo,=7,3 .10-2 ' v, = 0,1. 

B oTnHqHe or reopHH nepsoro nopRaKa/4/, rae 
ypasHeHHe caMocornacoaaHHH (7) BbiBO.llHTCH Oes y'-IeTa 
8Knaaa Maccoaoro onepaTopa (5), T,e, v0 =v01 =0 B (8), 
(9), Mbl IlpHHHM86M BO BHHM8HH9 rnBBHbifi 'llneH BTOpOI"O 
nopst.UK8 ( nponopUiiOHanbHhtJi f "* ) , ITOCKOnhKY OH Cp8BHHM 
c nepeHOPMHpOBKOll nepaoro nop<TaKa: a 2 ,1+y<* + O(,• 2). 

2. YpaaReHHe cocTOHHHH 

TepMH'll6CK06 ypaBH9HH9 COCTORHHSJ1 KOTOpoe CBSI3hiB8-
eT o6'heM KpHCTanna c aHeWHHM .aaaneaueM npu aanaaaoA 
TeMneparype, HMeer BHJl 

p- ze ---bV¢'(f), (10) 

3 
rae an<T fUK perneTKH V = e H MO~eT 6biTb onpeaeneHO 

...;2 
H3 COBM9CTHOrO pellleHHSI yp88HeHHH (6) 0 ( 10) H0 8 Cnyqae 
BbiCOKHX TeMnepaTyp, (8), 

Ha puc. 1 npuae.aeHa 3BBHCHMOCTb npuae.aeaHoro 
Pr3 

aaaneHHH p * (P* = -=-..:...tLT ) OT npHBeaeHHOI"O 06'beMa 
3 o...; 

V * = (e /r O ) npH HeKOTOpbiX 3H8'leHHHX TeMnepaTyp 

T ·= fr (T >> eD). KaK BHaHO, P-'V aHarpaMMa HMeeT 
aaH.aepaaanbCOBCKH~ xapaKrep. Bo3HHKaromaH a o6nacTH 
Man hi X aasneHHil ( P * < P • "' 1,35) HeycToliqHBOCTb co-c 
OTBeTCTByeT ucqe3HOB9HHID CBH38HHoro COCTOHHHH t:tnH 
N qacTHU KpHCTanna - 'LJBCTOTbi ¢oHOHOB CTBHOBHTCH 
KoMnneKCHo-conpH>KeHHhiMH. 3ror rnn HeycroAquaocrH 
6yJleM H83hiB8Th BH6p8UHOHHbiM, 

TaKoe ~e aaa.aepaaanhcoacKoe noae.aeHue HMeror 
H K8nOpHqeCKHe XapaKTepHCTHKH CHCT9Mbl 1 KOTOpbi6 
onpe.aenHIDTCH ITpH ¢HKCHpOBBHHOM JlBBneHHH ee 9HTanb
nHeli: 

rae 

H=E+PV= 

=¥-[¢;(0 + ~ ¢'"U)~(0l+5F 3(T), 

F3 (T) = -5,6 .lQ-2 NT2 _l¢ "'(T)]2 
[if;"(T))s· 

( 11 ) 

( 12) 
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T,.. 
z.o 

1.5 

1.0 
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o.a 
0.6 

~ 2 3 4 5 6 ,. '!)* 

Puc. 1. 3anHCHMOCTb npHBeJleHHoro .aaaneHH5I oT npHBe
.aeHJ·wro of5t,eMa. 

{ 

f 

H* 

lO 

5 I 
I 
I 
\ 
\ 
\ 
\ 
\ 
\ 

I 

' \ 
\ 
\ T* 

0.5 0 \ 01-
\' '1.1 B 

-4 

\ 

Puc. 2. 3aaucuMoCTb npuaelleHHoll 9HTanbnuu oT TeMnepa
Typbi. 
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113 puc, I u 2 BHJlHO, 'ITO npu T*= T: (P*< Pc*) 
uapywaJOTCst Tax>Ke ycnoaust ycTOlt'IHBOCTH (I), 

HaoTepMHtteCKHe MoaynH ynpyrocTH KpHcTanna, axo
AstmHe a ycnoaHe (2), MoryT 6biTh ahrtmcneHhi no CTa
TH'!ecxoMy (w=()) JliTHHHOBOITHOBOM)' (q ~ 0) npeneny <jJyHK!lHH 
fpuua ( 3 )1 8( Y'IHThiBaS! ( 4), (5) nnst Monynefi ynpyrocTu 
caf3, nonyqaeM 

c f3=c<f3o>a
2

<n [1-2,•i<ns~ l+ P(1-25 f3 ). (13) a a 1 +X kj a 
(0) 

f'Jle C a{3 - MOJiynH ynpyPOCTH B I'8pMOHI-PieCKOM rrpH6nH-
>K9HHH, C001'B9TC1'BYIOWH9 '18CT01'8M W O . B ( 4), npenenb-

1 qJ 
Hbl9 3H8'19HHS! CyMM p8BHbl Sj('· = ,-eim S~. (w= 0) npR 

J q~o qJ 
T » e 0 . nnSI xy6u'!eCKOH peweTKH ace TPH H938BHCHMbiX 
Monyn" ynpyrocTu ,c 11 , c44 u f-<c11 -c 12 ),onpenenSIJOT-
csr npn coOTBeTcTayromeM aor5ope HanpaaneHHSI aeKTopa 
k= q;q BJlOllb O.UHOI'O H3 CHMMeTpHttHblX HanpasneHHH B 
KpuCTanne H Bbi60pe ITOl1S!pH38llHH j; npu k~ =I(' 1 = (100) 
Mo.nynh c 11 orrpe.aenSieTCH rrons:rpH38UHe:ti j ='L H c 44 -rronSJ-

~ ~ 1 puaa!ll!elt j = T ; np!! k =k:t=il10) Monynl! c44ll 7 (c11-c12) 
orrpenensnoTCSI nonstpH3aUIHIMH j = T 1 , j = T2 cooTaeTCTBeH
HO. CyMMbi S kj , Bbi'liHcneHHhie rryTeM OAHOKpa THor7 cyMMH
poaaHJJS! no I 0 3 TO'!eK 30Hbi Epunnyaua, paaHhi /B 
s1 L=3,42·10-

2 ;~ T =2,67.10-2 ; sr T=2,16.1o-
2

• 
I I 2 2 
Monynl! ynpyroCT!! c~f3= caf31 c4~) , Bbi'IucneHHhie 

cornacuo (13) npu P*=1,npencTaaneHhi Ha pac, 3. Bunuo, 
"'TO MOJlynH yrrpyrOCTH 38BHCSiT OT TeMnepaTypbi, qTQ 
npHBOllHT K HapyllieHHIO COOTHOWeHHSI KowH, T,e, CUf~ C44 , 
KpeCTHKBMH Ha pHc, 3 o6o3Hat.teHbi ToqKH OKOHt.taHHst 
KpHBbiX 1 K0TOpbl9 COOTBeTCTByiOT KOMITneKCHblM pelll9HHSIM, 
3aMeTHM, qro .nnst P *= 0 npH T *=T* see rpu MOAynsr 
ynpyrocrH ocraiOTCSI nonO>KHTenhHbrM~ IBI. Ha pHc. 4 
ITpe.llCTBBneHa 38BHCHMOCTb OT TeMnepaTypbi ITpH pa3mo~q
HbiX .llBBneHHSIX MO.llynsr ct] , paBeHCTBO HyniO KOTOporo 
ooaaqaeT repMOllHH8MHqecKylO HeycTofit.tHBOCTb. TaKHM 
o6paaoM, BH.llHO, qro rrpH P*<P: aH6pauHoHHOfi aeycrO:tt
qHsocrH COITYTCTayeT T8K>Ke H TepMO.llHH8MWi6CK8Sl He-
YCTOii'IHBOCTb, OnHaKo npa P*>P~ (Hnu T*> T_;' 

10 

1.5 * coZ~ 
p* ~ 1 

1.0 
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c" 
H 
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BH6p8UHOHH8H HeycToJlqHBOCTb HCqesaeT, HO TepMOUHH8-
MHqecKaH HeycToJlqHBOCTb (o6pameHHe B Hynb MOUyneA 
ynpyrocTH, HanpHMep, c 11 ) coxpaHHeTcsr. 

Ha pHc. 5 npencTasneHa sasHCHMOCTb TeMnepaTyphr 
HeycTOfiqHBOCTH OT ,naeneHHR, I"Ae sepXHRR KpHB8R COOT
B9TCTeyeT BH6p8UHOHHOt1 HeycroAqHBOCTH, 8 HH~HRR -
TeMnepaType o6pameHHH s Hynb Monynsr ynpyrocTH Cu 
nyHKTHpHaSI - TeMnepaType o6pameHHS! B Hynb MO!lyng 
ynpyrOCTH C

44
, npepb!BHCT8H - MogynH ~ (Cil -<:

12 
). 

B cnyqae HH3KHX reMneparyp aHanoruqaoe noeeAeHHe 
Ha5nrot:taeTCSI AnSI KB8HTOBbiX KP,§fannoB C 60nbWOfi 
aHeprHell HyneBbiX Kone6aHHll (.\.52) . 

3. 06cylKASHH>l. 

CS! 
nonyqeHHbie e .o.aHHOi:i pa6ore ~eaynhTBTbi cornacyror .. 
c pacqeTBMH gpyr11x asropos 1 1. Ha116onee HHTepec-

Hbi.ti pesynbT8T COCTOHT B TOM, t,ITQ pelll8TK8 1 K8K CBR-
38HHOe cocrosraHe aroMoe, npH .naeneHHSIX P< P c craao-
BHTCR HeyCTOfiqHBOfi npH TSMITeparype T* ITO OTH0lli9HHIO • 8 K pacnpocrpaHeHHIO xonneKTHBHbiX aoa5y>~<.neaut1 - caMo-
cornacoeaHHhiX cf>oHOHOB, t{TO ITpHBOllHT H K TepMOllHHB
MHqeCKOli HeycroA•msocTH, r.e. Hapyiiieamo ycnos11A (I), 
(2). npH p >P 0 BH6p8UHOHH8S! HeycToliqHBOCTb He B03HHK8-
eT (Kone68HH~ pemeTKH CT86HnH3Hpy~TC~ BH9WHHM aaane
HHeM), oaaaKo no-npe>KHeMy aa6nro.naerc~ aeycro~tiaaoc'I'b 
OTHOCI!TenbHO pacnpOCTp8H9HH>l 3BYK8 (HapyiiieHHe ycno
BI!>l yCTQllqi!BOCTH (2)) • 

3aMeTHM, qro KpHsasr aeycToA'!IIBOCTH pH c. 5 T! (P) 
ne>KHT 6nH3KO K npaae,neHHOit KpHBOH rrnaaneHH~ TBep.llbiX 
I!HepTHb!X rasos: Tm = 0,5 (I +0,2P•i 10( nosToMy MOlKHO 
C'-IHT8Tb, '-ITO BH6paUHOHH8R H8YCTOfi'-IHBOCTb .naeT OAHH 
H3 OCHOBHbiX BKnBAOB B smneHHe nnaBneHHR npH MBnbJX 
gasneHl!HX P<Pc . npH Bb!COKI!X gasneHHS!X nnasneHI!e 
o6ycnoanHBaeTc~ nepexogoM nopsrAOK-oecnopHUOK, ansr 
OllHCBHHR KOTOpO:PO Heo6XOAHMO Y'-IHTbiB8Tb ll03HUHOHHOe /Ill pasynopMoqeHI!e peiiieTKH ' H KOpOTKOAellCTByJOmHe 
KOppenSIUI!H. 
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a. 1:! 

B aaKniO'IeHHe aaMeTHM, "'TO npeano>KeHHbt:A IIOll.XOA 

MO>K8T 6biTb IlpHM8H8H K CH'CT9M8M CO cna>KHOA perueT

KOli, B KOTOpb!X H86niOil89TCSI CTpyKTYPHhlli .P,.30BbJll 
nepexoa, aanpaMep, THna ceraeroaneKTpHqecKoro 1121 • 

011HH H3 aaropoa ( T ,ill,) BblpalKaer 6naro11apHoct'b 
llHpeKuHH OJ.-HU1 aa rocrenpHHMCTBO . 
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PyKonucb nocTynHna B H3t:taTenbCKHH 

13 MaSI 1975 rona. 
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Y CJ!OBHJI o6MeHa 
·~ IlpenpHHTLl H C0061.llCHHJI OH:JIH: paCCLinalOTCjl6ecn.rJaTHO, Ha OCHOBe 

B3aHMHOrO 06MeHa, YHHBCpCHTCTCM, HHCTHTyTaM, na6opaTOpH11M, 

6H6JlHOTCKaM, Hay"''HbiM rpynnaM H OT,llCJlbHbiM Y'tCHblM 6onee 50 CTpaH. 

! MLI O>KH.IlaeM, 'ITO nonylfaTenu H3,D.auuH OHJH1 6y.11yT caMH npoJIB· 

'Jl$1Tb HHHUHaTHBY B 6eCOJlaTHOil: DOCbi11KC ny6!1HKaUHH B ,!ly6Hy. B DOpJill,KC 

-o6MeHa npHHHMalOTCSI uayl{HblC KHHrH, )f(ypHaJihl, npcnpHHTbf H HHOro 

BH.Ila ny6nuKauuu no TeMaTHKe OHJUL 
E.nuncTBCHHLtH BH,IJ; ny6nnKauuii,KoTOphlii uaM npuc&JnaTL ue cneny· 

CT ,-:no penpHHTLI /OTTHCKH CTaTeii, y:>Ke ony6JIHKOBaHJILIX 8 Hayoi.HhiX 

:>Kypuanax/. 
D PR..!lC cnyl..faes Mbl caMn o6pamaeMC.R K nonyqaTCJIJIM uawnx uJ,a,a· 

nuH c npoco6oii 6ecnnaTHO npucnaTb naM KaKne·nu6o KHHrH nnu 

BhinHCaTL JIJI.R Haweii 6H6JI.HOTCJ<U HaY'-IHbiC :>KypHaJibl, H3,0,alOlUHCC.R 8 HX 

CTpanax. 

0TAe~bKWe 3anpocw 

l13,UaTCJlbCJCHii: OT,!leJI e:>KerO.IlHO BbiiTOJIH.ReT OKOJIO 3 000 OT)lCJlbHblX 

Janpocos na BbiCbiJIKY npenpnnToB H coo6menuii OHJUI. B TaKHX Ja

npocax cne.nyeT o6R3aTenbHO yxa3bJBaTb un.nexc JanpawnsaeMoro 

H3JJ.aHHjJ, 

AApeca 

TIHCbMa no seeM sonpocaM o6Mena ny6nnKaun.RMH, a Tai<:>Ke Janpo· 

Cbf na oT.nenbHbie H3llaHHJI cnenyeT uanpasn11Tb no a.n:pccy: 
101000 MocKoa, 
rAaBHbliJ nottmaMm, n/.11 79. 
H30ameAbcKuiJ omOeA 
06'be0uHeHHozo uHcmumyma 
JfbepHbJX UCCAeboeaHUiJ. 

A.npeC JJ.JI.R DOCLIJIKH BCCX ny6JIHKallHii B DOPJI.IlKe 06MeHa, a TaK:>Ke 

JlJIH 6ecnnaTHoii no.nnucxn ua uayl.fHble :>KypnanbJ: 
101000 MocKea, 

' ,, 
0 

FAaBHbUi not.lmaMm, n/Jt 79. 
HayttHo·mexHU!leo:aJt 6u6AuomeKa 
06oe0unenHozo uHcmumy111a 
Jt0epHbiX UCCAeboeaHuiJ. 


