
P4 - 8951 

M.X.Xappacoa 

0 CBEPXOPOBO~HmEM ~AnbHEM OOPH~KE 

B O~HO- H ~BYXMEPHMX CHCTEMAX 



6beAHHeHHOI'O HHCTHTyTa .HAepHbiX 

HCCJieAOBaHHH 

ll 06'be,llHHeHHOrO HHCTHTyTa ll,llepHhiX 

JOTCJ! CaMOCTOJ!TeJihHhiMH ny6JIHKaUHJ!MH, 

:rBHH co CT. 4 YcTaBa OHJUL 0TJIH'fHe 

aKJIJO'faeTCll B TOM, "'TO TeKCT npenpHHTa 

~H3Be,lleH B KaKOM • JIH60 Hay"'HOM )l(ypHaJie 

JA,, "-"'" ......... -

c: .:;~ 6 332!/2-75 np. n 

8 XappacoB, M. X. ~-
X-! I 0 CBepxnpoBO,IVl- m 

IUeu .n;aJibHeM nopuKe B 
O~HO-H ~ByxMepHHX CHC-
Te}(aX.P4-895!. 7 • -

T 

, 

P4 - 8951 

M .X .Xappacoa 

0 CBEPXllPOBO~HUlEM ~AJibHEM llOPH~KE 

B O~HO- ~ ~BYXMEPHblX CMCfEMAX 

06~..&EHe!mwi\ IUicmTJT 
eepm::o~x HCCJJe.llOB~ 

6HE.JlViUTEKA 

• 



KoHUe:r:tl.l,RH H.H.Boro.moc5oBa o KBasHcpe;rrHI1X H HepaBeHcTBa 

;IJJIJI KO~TQTOpH!iX <lJyHKUd fpima (I 1 TI03BOJmiOT paCCIIIOTpeT:b 

C e;rrHHOH TO~KH speHHR ue~H pRn KOHKpeTHliX llp06AeM CTaTRC

TKqeCKOM MeXaHHKR (2-4] H OKa3~aiOTCM ~e3B!i~a~HO TIAO.llOT

BOpHUMR nnR B!iRCHeHHR BOTipOCOB, CBR3aHH!iX C cy~eCTBOBaHH

eM sqxpeKTOB ,l!aJII)Hero TIOpM;rrKa B CHCTeMax B3a:llMO.lleMCTBYKllllU 

MHOrRX ~aCTRU, CTIOHTaHHoe HapymeHRe CMMMeTpHH B KOTOp!iX 

ITpaRBJmeTCR COBepmeHHO pa3AKqH!iM o6pa30M: H30TpOTIH!iH reH

seH6epr~cKHM q~ppo- H aHTR¢eppoMarHeTHK, CHCTeM!i CBepx

TeRY~ero H cBepxnpoBO;IJRIDero TRna, npocTPaHCTBeHHo-nepio

;rrKqeCKaR CHCTeMa H T, TI, 

CnOHTaHHOe HapymeHHe CHMMeTPRH B HepeJJJITHBHCTCKOM TeOpHK 

BliP~eTCR B HeHYAeBOM 3Ha~eHHH HeKOTOporo MaKpOCKOTI~ecKo

ro rrapaMeTPa H WH3KqeCKH cooTBeTcTByeT HaAKqHJO Toro HAM 

HHoro THTia cneuJIIIfi~ecKoro ynopH.no~eHHR (TaR HasWBaeMorzy 

,IlaA:DHeMY llOPR.IIRY) B H3y~aeMOH CHCTeMe, 

Ha OCHOBe pesyA:DTaTOB padOT!i ( I1 dW!ll no.ny~eilll CTPOrHe 

,IIOKa3aTeA:DCTBa OTCYTCTBHR ,IlaA:DHero IIOpR.llKa B deCKOHe~HliX 

c N-oO, y_,oo,N/Y=It=c.M~t) o,IIHo- • .IIBYXMepH!lX cHc

TeMax rrp:H OT~H!iX OT HYJJJI TeMTiepaTYpax ( 9-:/::0) (2,5,6] • 

B pa6oTe [7] aTa MeTo~Ka 6!iM nepeHeceHa Ha TaKHe KonelJ

HHe CHCT8MH, KaK B30TPOTIHHM rettseH6eproBCKHH ~ppoMarHe

THK H CHCTeMa C TipOCTPaHCTP8HH0-TiepHo~eCKHIII ynopa;rro~eHHeM. 

3,nec:r, Mli paCCMOTPHM BOllpOC 0 B03MoJKHOCTH CYU1eCTBOBaHHR 

CBepxnpOBO.IIHMOCTH B O.IlHD- H .IIBYXMepHLIX CHCTeMaX, 

KaK H3BecTHO, B CHCTeMe C raMHA:DTOHHaHOM E3aHMO;rreiCTBKR 

BH.I(a 
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U= 2 di.ld'tz?p(7.,) ?fc~-z.>"o/Ctz) o/c't~) 
CJWJib-yrO,IIHO MaJIOe pesy.JffiTRpYKXll€€ !IpKT.AlKeHH€ M€lfi.,IJy 'l:aCTH

UaN:H ( ~ ( 0 ) IIpHBO}THT K OdpasoBaHHIO KOppeJIHpOBaHH!lX nap B 

CHCT€Me H ITORB~€HHID me~ B CITeKTpe O,I!HO'l:aCTH'l:HllX BOsdy~.ne

HHit ( !IpH 9<: 9c ) , IIPH'l:eM 3TOT pesy.JffiTaT He 3a.BHCII!T OT 

pasMepHOCTH CHCTeMU d:::: I ,2,3, 

2aN:eTMM, 'iTO B c.eyqae O,IIHO- H )JllyXMepHb!X CHCT€M MeXaHH31V' 

B03HHKHOB8HH.fl pesy.JffiTHPYIDWero rrpHT~eHH.fl M~~ qacTKUaMH 

MOW€T OT~H'l:aTbCR OT ~OHOHHOrO, RB~erOCR o6merrpHHRTb!M 

B CJzy''l:ae TpeXMepHbiX CHCT€M, 

MHTepeCHO OTMeTHTb, 'iTO B CHCTeMe, ITpe,I!CTa.B~e~ Co60H 

TOHKYID rrpOBO~ID HHTb C HeMeT~eCKOH o60~0'l:KOH, B3aiMo

,nencTBHe ~€KTpOHOB rrpOBO,IIHMOCTI C HeHTpa.JffiHUMH aTOMaMM 

rrpHBO,IlllT K pe3YJffiTHpyiDW€MY ITpHT~eHH10 Me*,IIY CaMEMH 3~eK

TpOH&1ll [8] ,3TOT pesy.JffiTaT Ciy}IeT CITpaBe~ H MR CHC

T€MU, rrpe.n:cTa.B~UleH C06ott TOHKYID rrpOBO,II.!lll{}'Rl II~aCTHHKY, Ha

XO,II.AmyiDCR Me~ HeMeTa~eCKHMII! IT~CTHHaMH, po.m, KOTOPUX 

MOryT HrpaTb MO~eKY~HHe C~Oll, ITO~epHb!€ IIOKpbiTKH H T,II, 

OJTHaKo c YM€HbflleHHeM pasMepHocTH cMcTeMU BospacTaiDT 

cpJWRT,Y8llHH H B ITpHdJJWKeHHH CaMOCOr~COBaHHOrO ITOM MOlK-

HO HO ITOKa3aTb, 'iTO qvzyKT,YB.l(HH \Pa31! ITaPaMeTpa ITOPJI)l:Ra, 

ITpaRTH'i€CKH HecymecTBeHHble B TpeXMepHUX CHCTeMax, B' CJJY

qae O,IIHO- H .llBYXMepHbiX CHCT€M ITO~OCTbiD paspylliaiDT ROre

peHTHOCTb, HeOdXO,IIHMJID }TM CYlli€CTBOBaHH.A CBepxrrpOBO~ero 

,IIa.JffiHero rropR,IIRa ( 9) • O,nHaRO B03MOlKHO, '<TO TaKoii pew..111>-
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TaT YRa3UBaeT Jllii11I, Ha orpaHH'l:eHHOCTb HCITOJffi30BaHHoro MeTo

,IIa, H 'iTO Cio~ee TO'l:Ha.A TeOpHR IIpHB€,II€T K H~HID CBepxnpo

BO,IlHMOCTH H B O,I!Ho- H )JllyXMepHUX CHCTeMaX, 

CTporoe paccMOTpeHHe aToro Borrpoca Ciu~o rrpoBe.neHo B pa

CioTax [ 2,6] C DOMOIIII>ID T€0peMbl H,H,foroJJ1060IJa o6 OCo6€HHOC

THX THITa ~ H Cib!~O ,IIOKa3aHO OTCYTCTBH€ CBepxrrpOBO~OCTH B 
~ 

CieCKOH€'1HUX O,I!Ho- H )!BYXM€pH!lX CHCTeMax npH TeMIIepaT,Ypax, 

OTJIHlffiblX OT flYM, CymecTBeHHO, 'iTO 3TO ,IIOKa3aTe.JffiCTl30 OIIH

paeTCR ~ Ha rpa~eHTeyD HHBapHaHTHOCTb raM~TOHHaHa 

H rrosBOMeT paccMoTpeTb Borrpoc BeCbMa oCimHW crrocodo~. 

3,!!€Cb Mb! ITO~eM, 'iTO B CY,Y'l:ae O}THQ- H ,IIRJXM€pHb!X CHC

T€M MOlK€T cymeCTBORaTb CBepxrrpOI\OlfRlliHH ,na.JThHJiii ITOpH,IJOK, ec

~ 'l:HC~O '!aCTHU B CJICT€Me orpaHH'ieHO H€KOTOpb!M .i~,"''"' "

Ey,neM HCXO,llHTb H3 rawH~bTOHHaHa wpe~HXa, OIIHCbiBa~ero 

CHCT€MY 3~€KTpOHOB, B3aHMO,IIe(,CTBYKlUJlX C i.pOHOHHbiM ITOJ1€M 

H = ~ ( ;: -r) a:<, a~, 1- L: we~) g~ &t ~ u I 
(k,S) • <'£-) (1) 

( 
W('t-))1/2 iJ..- ;7 

1) =='a-~ y ( foy ~'(-. 5'-<t- b'l- ) 
... 0 

r,ne a:f>' 0~~:~- Odli'nlbl€ l'epMH-0IIP.paTOpH; ~'} , t)'\'- onepa-

TOpbl pOl!I:,!JeHJi!.fl V. YHH'ITOl!eHJi!.fl d'IOHOHa C !1l..rriJJll>COM 't , llOS

MOlKHb!e 3Ha'l:€HH.fl KOTOporo orpaHH'!€Hbl H€KOTOpb!N <t "'QX , ITOpR)I-

y:a ,ne6aeBCKoro JlMIIY .m,ca; W<~)- aHeprHR lj_{)HOHa; y - xmtlH'l:ec-

KHtl IIOTem.;Ha~;y- oCi"eM CHCT€MU1 c;t _: HHT€HCHBHOCTb 
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3~€KTpOH-~OHOHHOrO D3aHKO~€V.CTBHH; S IIpHHHMaeT ~Ba 

3Ha'l:eHHH ±. 1/2 ; i't - c}iypb€-KOMIIOH€HTa orrepaTopa rr.no'l'

HOCTH s.neKTpoHOB. 

3aMeTRM, 'ITO B MO~e.nH (I) B3aHMO~€HCTBH€ HB.nHeTCH rpa

~H€HTHO-HHBapHaHTHHM, 'ITO IIpHBO~HT K BHPOIA€HHD COCTOHHHH 

CTaTHCTH'I€CKOrO paBHOB€CHH OTHOCHTe.nbHO 3aKOHa COXpaHeHHa 

IIOJIHOrO 'IHC.na 'l:aCTHI.I .N'= ~ a.+I<S 0 KS • B CBH3H C 3THM B 
(K,S) 

~aJibH€Rm€K BMeCTO OOH'IHHX Cpe~HHX 6y~eM HM€Tb ~e.no C COO'l'-

B€TCTBYDII{HMH KBa3HCpe~HHMH, OIIpe~eJIHeMHMH KaK 

< ... > = .&m 
v~o 

Spc. .. e-Hde; 

Sp c e- H~fe ) 
. (2) 

r~e Hi= \-1 +- ~ H1 
, rrplll'lew y H1 

- orrepaTop, CHHMaDmHR 

BHpO~€HHe OTHOCHT€JibHO 3aKOHa COXpaHeHHH IIO.nHoro 'IHC.na 

qacrHu:( N; \-\iJ.= 0 • 

06paTHMCH Terrepb K H€paB€HCTBy H.H.Eoro.nD60Ba, KOTOpHI 

3arrHmeM B !flopwe 

1.. b E>~ + !?>+ & > >,:, 2 g I<[Q; BJ>I 2 

\<[Q~ [ ct; H J]>l 
(3) 

3~eCb BHOOp orreparopa ~ HB.nHeTCH IIpoH3BOJibHHM. 

HHrepecyacb rroBe~eHHeM KoppeJIJJUHOHHoR !fJYHKLIHH < B&++B+B) 
7? 

B ~JIHHHono.nHOBOM rrpe~e.ne ( K ~ 0 , 5: l)K), B Ka'leCTBe one-

paT cpa Q = CfK 6y~eM BHOHpaTb 11 KBa3HHHTerpa.n" ~BH.eHHH -
~ 

onepaTop OK , KOTOpHa npH k ::: 0 KOJUlYTHpyeT c raJCH.II.-

TOHHaHoM CHCTeMH: ~WI- [ Ql\.; H~]= 0. 
1<:~0 
~-'>0 
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3aMenJM, 'ITO CBO~CTBO CBep:xrrpoBOl!HMOCTH M1riKpOCKOIIK"i€CK8JI 

TeOpRH CB.fi3WlaeT C IIOJJBJJeH.HeM OTJl.HtiHWC OT EYJJ.H aH0118Jll>HHX 

Cpe,IIH.HX (Q..:fCL~) •<0.-jOf) , H paCCMOTpl'IM HepaBeHCTBO 

( 3 ) ]JJ!Sf KBa3HCpe;n;HHX < e,k B~ + &~ & IC > , IIOJJai'a.H 

B~ =pK = jy. ~ E<s> a'¥,-<; cc'}-K,s 
y (~,S) 

{ 
l,S)O 

ECS) = 
-l , S< 0 

(4) 

JIM Bu6opa orreparopa Q K saMeTHM, 'ITO xapaxrepHHM 

HHTe!'paJJOM ,m!DeHM B HameM 3a;Da'l'e .111!JI.II€TCJJ DOJJHoe 'IHCJJO 

qacTHU N H Ka'l'ecTBe G¥. B03])MeM tiJyp])e-KOMIIOHeHTY orre

paTopa IIJJOTHOCTH 'l'HCJJa 'l'aCTHU f-\( : 

QK= .f-K= L: a~,Sa.P-I<,S; Q~:::: .fK 
CP,S> 

TOrl!a, BH'l'HCJJJJJJ KOMM;yTaTopu, BXO;DJIIUH€ B HepaBeHCTBO 

(5) 

( 3) , rro.nyqaeM 

~[C¥~;BI(]>=<[f-K;~l(1> ==~y2 .L:Ecs><a-p,-sa,s> <6> 
. (~Sl 

\<[QIC·,(Q;;H)})\=l<[?-k;(f~;~J1>1= ~ ]\( · (?) 

IIo,ncTailoBxa(6) H(?) B (3) IIPHBOllJIT K cJJe.ITY.Kl!leM.Y 

HepaBeHCTBY: 
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"" .P: I' I ,f 1 <_f>KJK+JK.fK > ? 8mne JV''EECS)<a_P._sap.s1 K2 , (BJ 
(r,s> 

r;rre yt:::; J{ /v- IIJIOTHOCTl> lJHCJia tzaCTIDI. 

Pas;rreJmM o6e traCT:I'I HepaBeHCTBa (8) Haf'{ H IIpoCYMlJlH-
~ ..... 

pyeM no BCeM K , IqJOMe k = 0 • PaccMOTPHM JieBYIO 

traCT!., KOTOpyiO, Y'l:HTHBM ( 4) , 3aiiiDreM B BH,ITe 

L(d> == i Z < l3~; + y;}k > ~ 
(Kc:fO) p 

I """ I ""'. .J. + ;:::: Ji LJ ( y uE(S)E(6J ( a.1.f(,sa1,-s0-f,_6 a-r-k,t5 + 
l\(:#= o> t1,s> 

,;'.G) 

+ et p,-o-a-p-t(,6a~-K,s.a'1·>-s )) • (9) 

llOCKOJIDRY raMRnJ>TOHHaH ~~a H MO;rreJil>HHH raM&nDTOH

HaH CBepxrrpoBOllHMOCTH C IIpRMHM B3aHMO;rreAcT~HeM MeE;rry 8JieR

TpOHaMH B 3a;rratrax ytzeTa BJIHRHHR 8JieKTPQH~HOHHOro B3al!M0-

;rreHCTBHR Ha liHHaMHRY 8JieKTpOHOB B6RH3H IIOBepXHOCTH wep-

MH RBJ!RJOTC.fi BKBIDlaJieHTHHMH (10) , npH Bl:itz:HCJleHJru BblpaJKeHIH 

( f'};rrAA IIPOCTOTLI BOCIIOJil>3yeMCJi annpOKCHMHpY~HM raJ4HJil>To

HHaHOM, H3Yl:faBIDHMC.fi B CB.fi3H C TeOpHe~ CBepxnpOBOllHMOCTH (ll]: 

H- '\:" .,-;. to I Vi\( f) [,.!1 + -1-} (IO) - u 11.Dn5 af- 2 u ' £L a1a1+ca1a .... 1 , 
CJ) 

8 

} 
l 

1 

' 

r;rre BeJIH'JKHa c: HBJIHeTCH C- 'JHCJIOM, orrpe;rreJIHeMI:iM KaK 

HeTpHBHaJibHOe pemeHHe ypaBHeHHH 

C _ I "\' . . \.Y> 
- Y u }.cJ> < a_fo.J > 

cJ > H 
p2 

~= CP,S); S=:t:tJz; l(f>-==- zm-f•; 
}...(f)= f1G(S), I P1 /2rn-JA\< ~ 

1 0 ~ \ P'l/z m - jl \ > L\ • 
B MO;rreJIH ~peJIHXa Ml:i llOJIIH!:i IIOJIOIHT:O 

I = ~2 ; w ==- t/"/2rn. = w tz • 
r;rre 

00 1 2 

f,1 w =Jivt J:_ fi{.LJ W(Kr.~2.(t-i/)dt. ·] d~ . 
2~ d~ 2 W(KrN2< t-+.)) .+- -e 

0 -1 

(II) 

(!2) 

(!3) 

(I4) 

raMHJibTOHHaH (!0) MOieTb 6!:iTb npHBe;rreH K ;rrHarOHaJibHOMy 

B~Y C IIOMOmbD KaHOHHqeCKOrO npeo6pa30BaHHH H.H.EorO~D60Ba 

. t-
J..j = uJ o.f +- 0} a_J , 

. +- • J-j = ufai +~:fa -_t 

ctJ = U.; ""f - "; ~~J ' ·+ -t \)* . 
a.:f = u:f r-LJ- r ~ -t- , 

r;ne 

u = _i_, I + 'Ttf> _ -ecs) _f_, 1 _ 'T<fJ 
t f~ ~ l EO) , \'j- {2.' ICI ~t E<H 

(I5) 

EU·) ~ X"c S) \C.I2 
+ T 2 cf J . 
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BocnO~bayeMCH o6o~eHHHM npHHUHHOM caMOCOnRaCOBaHHOrO 

no~H H.H.Eoro~v6oaa, Tor~a ~~H (9) HMeeM 

i~l~ J-r + 
lto\J = J( ~ y LJ~C~)EtG1<0-1·K,sa1;s><ctp,-Ga-p-K,6)

lK~oJ <,,S> 
{ p, 6") 

~ + < a_'J-~::,sap,-o>< o.Cf,-s a -p-r:.,5 > T 
.... . .... 

+ ( a_'}_i',S 0-p-K,S}(O.'t,-s O.p,-6) + 

(16) 

+ 'OLp.-cs 01.-p-K.cs > <. a..+_'}-K,S0..+'f7'"s>

- < a.p.-6 ct'.:cr-". s > < a.-p-K,cs- a;,-s > + 

+ < Olp,-6 0.. ... 91-,:)) ( 0-p-K/ Q.~'f-K 1S)}, 

YqTeM, 'ITO B Hamel! CHCTeMe BbiHO~HHeTCH 3aKOH COXpBHeHHJl 

HMny~bCOB H CHHHOB, 3To ~aeT C~e~yDmHe npaBH~a OT60pa ~~H 

KBa3HCpe~HHX: 

< a;o.J' > = <o.;a.f>Ll c:f-J'J 

i l X= 0 
.1 (x>= , 

<of otJ' ') = <. afa-t)LH f +.f'> o. r.:Fo 

TipH BTOM H3 (16) no~yqaeM 

L d - 4 ~ j_~ + 1" 

C ) - .N w y 6 <a-,~tc,sa-'f·tc,~)<a9,-s a.1,-s)+ 
CK:t:OJ (~ ,S) 

(17) 

~ "' '~ 4n\' 
+ N 6 V G 1 - N G 1 · c1e) 

(~:#::0) tCJ) (\C:1:0J 
3aMeTHM, '11'0 Be~H'fHHa L.(d) HMeeT CTaTKCTH'feCKHR HOpH,!!.OK 

0 
~ H BH'IHC~M ee B O~Ho- H ~BYXMepHHX C~Y'IaHX. 
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Y~HTHBaH COOTHomeKv.H (15), KMeeu 

2 i 2. 1 
<aJo.-t>= l.At l.+eE.<fl/& + !~3-l i+ e-E<f>le (19) 

Tor~a 

Lt ." j_ ""' [ 2 { + 
L(d) = N ~ v 6 l u'J. .. K,,S i . eE.(<fri<)/9 

( K*O) (tf, S) -r 

+V2 }{. 2 L 
tj_ H ,s L .j. ~E('f, ~l<)f@ u 1,s -- +-

2 f L f.t ~ I 'V 
+ '\Ja S -E(~}/6' j + - LJ ( -y- LJ l- h ). (20) 

Y> 1+ e _N (bJ:o) (C/) 

PaCCMOTpHM O~HOMepHyD CHCTeMy, 
~ 

0T CYJo!MHpOBaHH!i no 9t B BHpa:&eHHH (20) nepelt.ZJ.eM K HHTe-

rpHpoBaHHil K, HMeH B BH,lly llla.nOCTb BeJIK'IHHH ,1 , BOCHOJI:&

SyeMCH TeOpeMOR 0 Cpe~HeM, 3TO ~aeT 

4 '\:' 1 y "\' ( 2. .1. +-
L (L) = ./'( LJ Y uJ 2.A ~ ( ufF .. K,s i+eEcP"'H'/tl 

(ft..::/:0) \ 

2 1 JI 2 i + 
+ .L'rf-tf(',S 1 + e E(PFI-k)/6> [ U f;:,S -- •. 

l l J ..!t. lt" + l)PF>s , . --ECP"J/8 + H ~ L 1- N LJ h = 
C K:to> (t. -j:O : 

- ll..l. \'! 2 1 +U2. f } X 
- JT .JV W ('/)pf~,s i-+eE(PFfk)/a PF-*JS l+eE(Pp+#:)/6> 

Ck#o) 
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t.[ 2 .t. +\;}:2 1 } + ltt. I '\1 qn)' 
/u.p,,s i,ee.cPF)/e PF.~ 1+eEcr;:>tQ TN LJ. i-H LJ i .(2I) 

(K:~C) (1:.*0) 
~ 

B (21) OT CYMMHpOBaHHH no k nepe~eM K HHTerpHpOBaHHD. -.fum CJiy'!aH HH3KHX TeMnepaTyp H MaJiblX \< llOJIY'IHM 

L (1) = <.'1·"(L) I i- T<PF) ( i- 2 e- E (PF>fe })( 
Ji 2 L E(PF) 

x{i TtP;::) ,. -Etv~>lo ,) 'Q. _ YL )-
+ -'!""-- l '1 e - i ')'>. l. r~'"li t:t.N , 

c CPt=-) ' 

_ ~:. :;l){1- T<PF~c1 _ 2eE<f',:)/G)}{P;= _ ~U'~J X 

2 .'i ECPF) n-,E:(f',:.) E. (Pr;) 

1. 

~· PF _ ~)PF }c1_2eEcP;:),'9) (q_;, . _ c" _ >·2) _ 
1... 2ft\ .) trt \ Y kX C~ IV 

fl 'll~ 1) \ i 'I'U',:) , ..., ,o f~I'~),'G )-~ TCP,) -~- f (P,:)/v 
- ---,- : - .=----;:-'-!.-<:.'- j ~ \._. " 

J7- - l:.ltp) t: ,p,) 

' , r~ ) ,_ 2 -li! l) 20u> :.:1 
X -- / - - ) . -- o -- -\.,_2m f. PF\_ 1 .... ., .. lcuv-. +- JTL l'"'4' ,t,.,) 

1:_ ' - z.;t (22) - _v l j.~ . .. ' a It>' ) ' 

I',lle lJ(L): Gt- Odf>eM, npHXO,li;HDUIIICH Ha O;llHy 'laCTHUY • 

AHaJIOI'H'IHO .D.JIH .llBYXMepHoro cAy'laH KMeeM 

L(2.) = ~-\)(2.)P f1_ T•P;:) (i-
2

f!"ECPF)/e )}J( 
'GJi'l F { E.lf',:) -

12 

{ 'T'CP;:), -EU;:.>io )}'-,:?. _ ll'f~)-
x 1+ --( -4e -i ~ """"""' ~"'-'· . E ~ f' ,:-) 

-L\•\)(2.) ' _ 'l'.:Pr:)(L-,e-E.CPF)/&)1 f Pp ''PCrF) -. p_.J.i c. ' . -- --" 
5 TT:!.. r /. E:CI'F) t•t E(f',.) EJ(P;::'l 

x. ~!-fU.)P;:](·i-2~EU'.=>t:~)(o"' -- !:7 ,~·)-
~ z.,,..l. j ,/ ;,.~,. ._ I "Ht A.. l :...~~ .-v __. 

2d· ~c2.) nL[i 'l'(f';::) (i -E.(P.:-)19 )7Lr'.~> _EU'.=-)/!J 
_ ..,..J ,---,. --\ - 2e -- e 
1;,- E.(P,:) , E_ZCf'!=) -" 

x c p~ ) (. a 3 (2. JT) ~ ) 
( ~ -./

1 
/ fmAx- ezN .,.. 

2. t17T)2.) -
1- ( ~ """""- L ~N 

I ,/ 2 ·· Z/1 )l.) 
-::;;;-(~rn~x-(-=--:;- • 
Jl •</•/ (23) 

TaRI!M o6pasoM, K3 HepBBeHcTBa ( 8) w no.ey-q:aJIH 

b(dJ~ 8mne\J:_ '\'€(6J<a_ . a. .s>/ 2 \J(•4)JdK. (24) 
N W f. a P, (2121d k2. 

(f.6) 
3aMeTHM, 'iTO !Ip8BB.ff 'l:aCTl> 8TOro Hep8BeHCTBa ;IJ,JIJI. 6eCKQ-

HetiHWC O,liHQ- K .ll:BYXMeptmx CHCTeM pacXO.ID!TC.f! RElit ./V- I! 

ft~ fV', COOTBeTCTBeHHO~B TO BpeMH, KaK JieBB.ff 'iaCTl> ero 

JIBJI.IleTCH OrpaH:HtieHHOH. BBK.lJY 3TOro ;IJ,JISI O;IJ,HQ- H .IlllYXMep-
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H!DC CHCTeM HepaBeHCTBO (24) !Ip.H ){~ 00 • MO&eT BmiOJI-

H.fiTbCR Jni1I!I, IIpH < Ct_
1
, ·<' Q

0 
<'~ ':' ::. ,_. IJlJ: < 1:~ (·~) Uf[v) )'= 0 

' '· " 111' 
I. & '*- 1.. ) o Tor,na, IIOCKOJll)Jzy :Be.JIH'<l:11Ha <. lf_ ~:.. ?.) If~ i v,l '> rrpo-

IIOPUHOHanbHa II~OTHOCTH rrapHHX KBa3HMO~eKY~ B ROaneHcaTe, 

IIOJW'l:eHHHtf pesyJll)Ta'l' YKaSJmaeT Ha OTCYTCTBHe CBep:xnpoBo

llHMOCTH B OllHo- H llBYXMepHHX CHCTeMaxo 

HepaBeHCTBO ( 24 ) CIIpaBe,ll;JIJ!BO JIM CHCTeM H C pasMep

HOCTbRJ d :::1,2, ec~ 'l:HC~O 'laCTHU B HeR OrpaHH'!eHO He

KOTOpblM J\1 ~.:q , orrpe.zrfM.fieMHM Be~HHotf rrapaMeTPa no

pR,ll1(8. < CLt', _ 0 H r,ti ') o J1 3TOM CJW'l:ae MOlKeM rOBOplrT:b 0 cy

mecTBOB8HRH B cHcTeMe cBepxrrpoBo,ll;Rmero JJ:anbHero rrop~. 

XOT.R H He 6eCKOHetmoro B IIpOCTPSHCTBe ( )'( ~ fV;.,.,.I() o 

Ms HepaBeHcTBa ( 24) orrpe,ne~ :seJIH'<l:iuJy /{ I'I'IA.il 

,IJ;m OJJ:Ho- .H llBYXMepHoro CJJY'l:aeB COOTlleTCTlleHHO BMeeM 

J , "' I 1 l
0 

1 Lt""' e ) i "'"' ,. , _. , ,., D. , ·\2 1 
~ . - ")I.> (i) ._ -fj-- ·- ) -=-~o ), '-" -•L<> "I' 'l. ? ~ J\ 

'"'" .\ L • I •(,..., .... , IV L.-.J r.. ·· j 
( r,r>J 

{
2;na.Q) j . _ ~)-l 

x . 2 -Vc:u;)<H."_oHr"·~j ~ 
Ji JY L_;. r . • J (25) 

tP!>.' 

Ct.= \} ~- L) 

- k{0)(2.) 1 
2Jr ex · 2. J\..,..,.,,.~ r,..v...,a p~ -4~i\fi\'I:f[o) '"·-,>.-6(\P,<f>\ 

.J \f,fl l 

' (26) 

~:!-=- LJ<.2) 
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r.rre 

~0la J = -&m L (d >0 ( 27 > 
H- oo. 

Vis COOTHOIDeHifli ( 25 ) i1 ( 26 ) BIJJ:HO, 'ITO DOCKOJll)Jzy 

<a-p,_6ap,r; > ::f= o npa J1[ ~llfmaA. aTO o6cToJITeJibcTBo YK&

stmaeT Ha BOSMOZHocn. HliJJ][T.lU B a!'OM c.nyqae cnenBPnecxo

ro yrropJI.no'leHRH B paccM&TPHBaeMWC cHcTeMaXo 

3aMeTJIM, liTO STOT lllmO,lJ; 6YJI.eT cnpaBe,IJ;JIHB B CJJY'Uie ,lJ;OC

TaTO'l:HO HlllllKHX TeMIIepaTYp, xor.na MRTY8D,HH :a CHCTeMe Ma.mio 

Ta.IU!M o6pasoM, Hcno.m.soBaHHe HepaBeHcTBa HoH.EoroJJil6o

Ba oxastmaeTC.fi Becl>Ma E\fxlleKTBBmiM .nM ircc.~e.n.OllaHU :aoni>o

coB, cBnammx c onen:BfJnecKJIIM YITOPJ!,ll;O'l:eHlleM B KOHe'IH!DC 

CHOTeM&Xo 

B Sl!lt.DJqeHKe .aBTop mtpSJ~aeT r.ey6oJzyD 6Mro,napHocn. 

EoHoGa.nOBHHKOBY H B.Ko~n&HIHY sa no~esHHe o6cy&,neH11Ji. 

H neHHHe sBMe1iaHII.fio 
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Y CJIOBH.H 06MeHa 
llpenpHHTW H coo6~eHH.II OHJIH paccwnaroTC.II6ecnnaTHO, Ha ocHoae 

B3aHMHOrO 06MeHa, YHHBepCHTeTeM, HHCTHTyTaM, JJa6opaTOpH.IIM, 
6H6JJHOTeKaM, Hay'UIWM rpynnaM H OT,IleJJJ.HWM y'leHJ.IM 6onee 50 CTpaH. 

Mw O>KH,IlaeM, 'ITO nony'laTeJJH H3,1laHHii: OHJIH 6Y.IlYT caMH npoJia· 
JIJITJ. HHHilHa THBY B 6ecnJJa THOH nOCJ.IJJKe ny6JJHKau;Hii: B )J;y6Hy. B nopJI,IlKe 
06MeHa npHHHMaiOTC.II Hay'IHhle KHHrH, >KypHaJJhl, npenpHHThl H HHOrO 
BH.Ila ny6naxau;aa no TeMa THKe OHJIH. 

E,llHHCTBeHHJ.lii: BH,Il ny6JJHKau;Hii:,KOTOphlii: HaM npHCWJJaTI. He CJJe,lly• 
eT,- 3TO penpHHTJ.I I OTTHCKH CTa Teii, y>Ke ony6JJHxoaaHH.blX a HaY'fH.blX 
>KypHanax/. 

B PJI.Ile cny'laea M.bl caMH o6palllaeMcJI x noJJy'la TeJJ.IIM HaWHx H3.1la
HHi: c npocJ.6oii 6ecnJJaTHO npacnaTJ. HaM xaxae-na6o KHHrH HJJH 
BJ.lnHCaTJ. ,llJJJI Haweii 6H6JJHOTeKH Hay'IHJ.le >KypHaJJJ.I, H3,1laiOIIlHeCJI B HX 
cTpaHax. 

0T.QeJibHble 3anpocbl 
H3,1laTeJJJ.CKHH OT,IleJJ e>KerO,IlHO BJ.lnOJJHJieT OKOJJO 3 000 OT,IleJJJ.H.blX 

3anpocoa Ha BJ.ICJ.IJJKY npenpHHTOB H coo61IleHKii OHJIH. B Taxax 3a· 
npocax cne,llyer o6JI3aTeJJJ.HO yxa3J.IBaTJ. HH,IleKc 3anpawaaaeMoro 
H3,1laHHJI. 

A.~:~peca 

llHCJ.Ma no seeM aonpocaM o6MeHa ny6naxau;HJIMH, a Tax>Ke 3anpo-
CJ.I Ha OT,IleJJJ.HWe H3,1laHHJI CJJe,llyeT HanpaBJJJITL no a,llpecy; 

101000 MocKea, 
FAaeHblU no<~maMIII, n/Jt 79. 
H3oameAbCKuii omoeA 
06'beOUHeHHOZO UHCIIIUIIIyllla 
JtoepHblX uccAeooeaHuii. 

A.llpec .llJJJI nocJ.IJJKH acex ny6naxau;aii a nopJI,IlKe o6MeHa, a TaK>Ke 
,llJJJI 6ecnJJaTHOH fiO,IlnHCKH Ha Hay'IHJ.le >KypHaJJhl; 

101000 MocKea, 
FAaeHblii no<~maMII, n/Jt 79. 
Jlay'IHO·IIIeXHU'IeCKaJI 6U6AUOIIIeKa 
06'beOulleHHOZO UHCIIIUIIIyllla 
JIOepHblX UCCAeOoeaHUU. 


