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Olill!AII XAPAKTEP!ICTlf~ PAEOT!l 
. . 

A1q.yan&HOO'l'l> npo6ne111i. Cpe.n:H giyltltaMe11ran&ni;x npo61eH oraTHo'rit-
tteoKo.A cpl!Sl'IKH ll8HTpanbfroe. M80'1'0 SaITT™a8T npo6neMa onHCB.HIIJJ OBOAO'i'B 
iieynopJJ.no'-le1t1tliX KOH.llBHOHpoBa1mux cpe,n. AK 'I'yanhuooT& ee o6yonoBJietta 
BOS i;aoran111ell po-rpe6acioThD B HOB!IX Ma'l'epranax. 't'l'O. np1rneno IC OTpeM!!< 

, 'l'BIIbHOMy pa.3llll'l'UI) HOBOH 06na0'1'l{ - qJ~3HKII 11eynop1.notteHHllX ··a»aTeM. 
Ol'JLSK'l'OM KO'l'OpClil JJBli~'l'OJI auoJ)llmie M8'1'81IIIIJ H no nynpOBO.D:!iHirn, JtH.llKH8 

; Me'I'annu II HeyriopiI.n:otteHmie anira:elf, oreKnoo6pi;aue cocTORHllfI nemeoroo. 
. . Ba!t11oe MBO'l'O B HCC7!e.ilonaiurnx i'aKi!X. OHOTef.t sa1t11Maer. ll3YttBHll.8 IIX t · 
Ma!'~H~mix OBOlfCrB ~ 0rKpU'l'K~ ":11 m~0'1'H,Zl80f{ 'l'llX ro,nax /JBJ[_SmUI cpEippOMSl'H&
'1'H3Ma B a1.fopPHliX artl!SBaX HS OOHOB~nepexO.D:HUX MeTanllO_B nocl!y;-Urno 
TOl'tKOM K. 6ypaouy po cry. 3KC1tepatie1t'l'a1IhHliX H tr:ioperH'!80101X pa60'1'.
no0Bir~eimux paa1iK't1tblM aonei-rau ·MameTl'J:.ia B <rrJJYKTyptto aeynopa.zto'-leH;., 
11ux 011ore1-1ax. 1-IHTepeo ic TaKHM 06'1.eicTaM :ausB!iH• nptiitJ!.e ncero, mHpoKmt 
oiteKTpON HX T8XHH'l80lt}O( npR~Ol![8ijitlt _- 3T0 o6yc JIOBllflHO OOtJB'l'aHlleM ll IIIIX 

MiiorJDC HR'l'epeo111« oBoiior:a, \18.~'1'0 H8B03Mllat!lwt B onytJae TJ;a.llHllHOHH!IX 
1tpHo-ra111H<ieotrnx MaTepiiaJtoB. A.Mopp1tiie uarneTHKH HWCO.ltfl'1' npv1MeHefi11:e :e 

- pl.D:IIO'l'8XHIIK8 H MHICp<fa 118K'1'p01tl{K8, llll'IHO 1JHrBllbHOit '1'8XRlfKEI II 31l8Kf~ 

'r8XflllK8; a 'i'ane B ,n:py!'roc 0611aOfR:X ~ r.l{e TpeC>yE>i'Olt . MS.rHRfftO-Mf{l'j<Hf:I 
MaTepHa1Ill O B!lcoiwll Mal'ltHTHillt. npottm:iae1,100Ti,"n, MSII!IMH fIO'I'eplif,tH na 

:nepeNarnu•rnBa1me, . i11,11:01tili Koppo~~oiiiioa II ctpyKryjnto.R yoTOUqmioa-
• rt.11. C .n:pyroit oropoiiu;. B xo.ne Teop8'1'llii80KOl'O- HSY'lBHHll .. ofpynyp!tO 
:tfeyitopn.noqemrux tiar11erHiton ll03H~iaer Kpy_r ono11tHliX H 1inrepeoai;x qil!sit
;<iecirnx H NaTeMatHtteoa:lflC .npo611i3H,. cr»My;nipyr.i:tHX. JnSBltrlle HOB!JX reo
\peTH't8CXHX Ne'I'~JlOll, a:ofiuenqffit. JreOMorpg· aa npHiiaroeMYa 'yo1umii H JlOO-

imayr11e yoneXH- B 3TOM lfa!IJBBner-irui,_ tia oero.n1t!!M!fHR )l8fil, npo6118Ma 
:noc'!'pci8~.lt noo11e.n:onarelibHOR ·reopmt q,:py1tiyptio H'eynop.11.ltO'lElH!fWC MSl'ffUl'-' 
;HUX CHO'reM - _ aMoppfil,Jj( :H ll[~KHX Mar~e'i'itKOll "' ~OTSEITOJI. Mtyait&tr0.11 M . .no • 
'KOKtfanepemeHIIOR· ripoel11eMOlt COBpeMeiJitOlt -d-rarnoTH\J80KOll ~MSHKH,··. 
. Ocfto:eltaii" TPJ.D:HOC'l'b TOOPHH SMOpil!I·ex " llt~Kltx HElt'ltH'rftUX' OH01'8N 
'CBRSa!fa C orcyrct'BHEN l3 l{KJC _ 'tpa!tcllltl{HORltOit' cfMM~8TpHH pemet'Kit, 'lfO 
(Helt JID't!l&i' aenoope.zt'-0tBemtoe np11i-ie1t·e11ie K :H:HN ·o6!;etmM . MltOMt.lC ~OlllltllX 

(M8'1'0.ltOB TOOJ!Hl'I_ TBep.n:oro ,ie,ra. Ilpn 3'1'0N D ·aMti~1tOlt ~838 ·uytUi.lbtOEI 
1pacnpe.neilSHH8 MSI'HHfflliX aroMOB o~pisye,: M&taora6ilf&Hyn ·orpyirypy 0 

l(So iH,IIIHMH BpeMeltaMH peilaztoaqmt ii" pai,itosecim; XapaKT8f'l0 ffl.KH i'<o-ropon 
lllliC'I'10aD'l' 1l pol!H cuyqalt!flilC 'B!f8IIIH!ii napSM8fP011 no .o·riiol!leitim .x duo'I'pO-

~ 
l 

ltVlliliC'liHWil BHcnrryT l 
U~IlliX ~~enonaud -- ·- -- - - --~- - -
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pe~OHPYlllll0il Mat'HH'l'HOil OO.llOHO'f0M8,i 'Taltmr 06paso11, ·B8JliHOil HOXOAHOH 
,nr,o61ewo.R 'feDpiH a11opp1toro Mara_emswa JJBJlJJ8TCJJ :e116op 110.ztellH_ oTpyx

TYPfJOl'O 6eonopJJ.llKB, o;yl!(eOTBeHHO BJC,JJDl!{ero aa wamin'Hoe no:ee.zteml8 
otn,eKTB, 

. · ~Cpe.ztH oyU1eonym111mc no.ztxo.im:e K arojl npo6J1el-ie, 6011b11HROTBO KoTo-
~;pwc OOHOBaHO Ra O'l'O)CaO!'H'!80KOit 110.ll8JIH pemeTKH, ttaH6o11ee pea~HO!'H\IHOI! 
hpe.lloi-aBllJJ8'l'OJJ MO.item, lltHAKcino.zto6Hon C'l'pynyp11. OmtpaJJcb 1ta npe,l.looran
JI6HHH O 011yqal!miM 06paso11 9aMOpOlt8HHOll KOlt41Hrypa11HH aTOMOB, Oita 11.0- , 

. llOlibHO nonno nepe,naeor oc·o6e1t1tOO'l'H SMOJlP!tOil O'l'pyi<'l:-yp1:1; KOT,OpaJJ 0611'l1t01 

noliy'laeroJJ o:eepx61:10Tp11M OXJ18lEJ>;eHH8M Hs lltHAKOR <Jias11 H xapaKrepisyeTCJJ 1 

6/UatlJHM nopimKOM lltlQKOOTHOro 'Ml8.~ .l[OO!'OHHOTBO 3'1'01'0_ no.zixoJia _SaK l!Jl

'18.6'1'0/J B :SOSM01CHOO~H OOHO!l'rb 3qJ4)6K'fll corpynYJ:liWC qillyKTyatiHa noope.rt
CTBOM aKonepRMmiallbHO Ha61Ill,1taeuoro CTPYK'l'YJ:liOl'O ipaK-ropa aMOp.IiHO.R 
OHOT8NII," llpatt~~'leOKM peallH38.I.IH/I i'aKol! nporpaMMII JJB/1/18'1'0/J .llOBOlibHO 
~llOlltHOR sa.naqeR; OOOKOllbKY ueynopilAO'ieHHOO'l'b H M8TaCTa61t1lbHOOTb 
C'l'8!t110 o6pa9 HIIX uarite'l'mtOll _ SHS1HfT0llbHO . OCll()J(lt1!0'1' H0000p8,l.lC'U8HH08 
tipmietiemte It HlC 8.lt!lllli!JY O'l'aH,Ilap'l'ltNX KBaHTOBOOTaTHO'l:H'l80KHX 110'1'0,1.{0B, 
TaK~ B omry H8llallHOHN,OOTH Ha6nri.ztaa11:1x :aeim.qHH O'l' 011y'l8.RH1JX C'l'PYK'l'Y~ •. 
IIUX nep8M8HHIJX, •. npi,1 'iteope'l'H'ieoKOM noo'l'p:>emtH '1'8pMO.llHHru-iHKH H TfJOpHH . 

cn1tao:aiix :aOnH ra1rnx 01-10'1'00 aeo6xoAHMO npo1-1s':eeo>rn H6TpttBmillhH 11 ll one
pa111m KOtt1ImrypaQMOHHOI'O yope}lHSHIDI . o:eo6o)UIOH aaepr1ut It·. 41YHK1.IH.R I'I>H~a 
qn!KCHpO:eaHHOri' 0'11yqailnoll a'l'OMHOI! KOi@11rjpaQHH. B OB/131! co cnoimoo'l'bll 
rtpo6xeuu, ll 60l!bWHRCTB8 cny•me:e cymeoTBYlll!lH8 paoqt3'l'H '1'epM0,1.{ima101'-180- . 

'KHX qiyaK!lHii cirpa'a11.:ieau pa1ucau" :pasmt'-l!IUX Mo.n1-1qiHKa1.11-11t Mero.ii.a MoneKy
llJJpaoro. no AA, a ·uocne.noBaHlt8 .JiHHSMH'l~OKi-ix' XapiKrepHC '1'11!' OOHOBaHO Ha 

npoO'l'llX npH6l!Hlll'.8HH,irX cimiio:e~x BOIIH, KO ~opue H8 :eoer.ita Jtallie KaqecTB81:f". 
HO OllHOHBall'1' pea1u,m1e OBOHO'l'Ba 8MOJlPHOt'O. Mat'!l8'1'HSMa. llpH a'l'OM noo- ' 
'l'poemte onnR-BOll!tOBOP. TeopHH .ztono nai!'l'e nbHO 0Cll07li{/18'1'CJJ npHOY'1'CTBH8tt 
B ypaBH8HHllX 11.llir Kottj/nrypa11HoH!tO--ycpMHe1t1tOR qiyRKQl-!H rpmta onaraeMux, 
om1011Balll!lHX KOpperur111m H81KAY CTPYKT.}'PHNMll H ,.cnHHOBIJMH !plIYK'l'ya1.1l'.JIMl! • ; 
3'l'o oc5oTonenbc'l'EO oonpmWHO c neoc5xoA:11,1ocTbn Aonon1t11ren bHOit onepa- · 

, QHH pao11em1e1t1!il OTpyK'l'ypitoro H. T8pMO.llHHa!H1'18Cltol"O yope.lU!eHHil H .llJle
'leT Sa codon .IT01!Bll6Hil0 )lOOOl!Hl1'r81IbHOll Q81lO'IKH ypa:e1tem!lt • TaKHM o6pa-
90M, npliHQ!inliallbHOll U 0ll0ll(!t0l1 sa_naqetl /1Bl!it8'1'.0JI paspac5oTKa 3qi;lleKTH:&
HUX KBalt'1'0BOOTa'1'HCTH'J80KHX MeTO.llOB, no3:aoJIJJDll1HX nocne:zt0m'l'811bHO H ~ 

· oor11aooBaHHO yqeo'l'b BllhHHHe KaK. Mal"HHTHEIX, raK ,1 oTpyKTypnux qillyny::.· 
81.lult Ha '1'8pMO,!:',MmlM11Kj' 11. cmmoByll .• ?UmSMrUty aMop:flltlJX Mal'Hll'-'Hl:IX OltC'1'8M. 

. Ha pally O a.MOp:fJHIJMH H C'l.'81'1!006pa9H!IMH Ma1'1t8'l'HKaM1t SHll'IH'1'0llbHHlt, 
I npmtunmmm,.mrn HR Tepee npe,ll,CTSBJU!D'l' HOO ne.ztO:BaltH.<I OBO»CTB M0.l'HH'mllX 

, . . ..... 
::warepw.tn01' ll plBHOBer.11011 llU!,llKOM COCTOltHlm. TltnH'-ll!llMH npmiepaMH .or!:~ltX 
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~ 
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- . Otn,8KTOB 11:Bl!R:D'l'CJJ napaMarHH'l'!tll0 pacn'na:llJ nepeXO.lUIH:! II p8JtKOS8M8llb
HIJX Me'l'aniroB, HaJCO.llllll1H00fl BO BH8WllBM MO.rl{l,l'l'ltOM none. '18.0T!tllll me cny-· 
'l8.8H 11:BXJJDTOJJ O'l'O!Cllt81tltll8 Mal'HHTHl:10 COl!aBU 8al4011l8HHJJ. 0.itltaKO oooc511a 
Hlt'l'epeo BIISUBaDT lltMKH8 qieppOM8I'H8THKH, Ha npHHQHOH8ll&HYD BOSMOJlt

HOOl'b oymecoroo:aamur KO'l'Op!IX yKaS11BaD'l' 3KOIT8pl!M8HT811bHH8 HOClle.itOBaIIH/1 
paonna:ea SOIIO'l.'0-KOc5anb'l' (r.Eym, A1r.r1m.nepo.nr, 1968 r.; E.Hpaq,r, T. 
All8KOaHl1,8p, I97J r.). Bai,man_ :ia,1.{a'la reopim lU!.ll;IOIX lfal'HeTHKOB COO'l'OH~ 
B 1tsy118HHH BSaHMHOl"O l'lnHllltHJI MarmlTl:flJX 11 JU1,ll.KOC'l'lt!IX xapaKrepHOTHIC, 
flp11 non11orKe MHKpooKon1-1qecxoro on1-1cam111: TaKHX oncreM Bo3intK'aD'l.' :eoe 
npo611eM11 TeopHH lltttAKoro oocTOimWJ~ cB1taaH11He o oroyTorilHei.t Manero 
napaMeTpa, 1teo6xo.ztHMOCTbii yqeTa KOpOTKOJ.tellO'l'Bj'DlllHX H .ztan&HOP.eitor:eyD"'f 
mHX KOppeIDIQHlt It T • .zt., KOTOpE18 ycyry611m')roJJ H8llH'IH8M :iJ Oll0'1'8M8 Matw 
m1rn11x 11aam10J1.ellct:eIDl; BllHJJHHeM »aemnero wantHTaoro noJIJJ. Teopeorn
'180KOMy 8H8.1IHSY Jl'.11.ZU(HX MarHB'l'HKOB Ha C8t'O.ltltltDllntR .ll8ffli U00Bf{Dl8HO 
opam11rellbHO Hec5om,moe •mono pa6or, . 6onbm1morr ... 1 _· i<oTop!IX Hononsyeor 
.ltOBOllb!IO Op0C'1'1J8 MOABnH H rtpH0nllll(6i!HJi; i{eJ!,OO'l'a,o'!nU8 ,!lll.ri OOlll!OrO 
oo:eeme1111JJ. aTOll 1t11repeo1101t npoc5neMj,j. , 

> Ha1to1te1.1 ono;irnott H npe.ncTa:e11JJt>mea cauooronen1>H118 11mrepeo sa.na• 
'180_ JJBl!/18\'0ff H00ll8.ll0Ba!Ul8 611HJ(aitmeR OKpeO'l'HOOl'K MarHH.'1'HOI'O ~asonoro 

·iJepeXO.zta noporo po.zta, KO'l'Opoe B p11.ll8 Olly'lasB.yAOc51tO ripOBOlJ.HT& .tta 
ooaoBe xnaooH'lecKHx omrn:oBilx MO.lleliett~ CnMyer oTlieri-lr&; .qfo q>yHlta'" 
M8H'l'all&H118. npo6neMli oreopHK KpH'1'H'l80KHX JJBll81Ullt Olliisa1t11 0 1too6xO.lttt
MOO'l'bll KOppeKrnoro wai-eMM'lf'l8oltoro · ori11oaHH11 11.1rn»fio:eo11n_o:ewc aitoMairb-

. RIIX ipliyKryaQHil Dap<lM8'!';)'i nopUKa, ~09HltKailmKX .ll kpH'l'Hll80KOI! Oc5llaOUt•: 
r.zte ttenpHMBH~ll Meto.nv cratt.napr11olt' re,:ipmt !IOSMJl!le1tilih Oporpeco,.noo-. 
1'Kl'Ry'l'ull B no_c ll8.l1HH8 r-o.ztu B 'l'eopmi qiaaOBHX nepexO)tOB, ·» .sna'¾HT8ll&R011 
Mepe 06yono:e11ea .Hono111,soMHHBM qiOJJ4ann3Ma ,KOH'l'HttyallbHOro HitTerpHpo- , 
BaHHJt, Ha 0CHOB8 KO!'Oporo ~!:Ill cos.nan Hpa9lll'l'f P8HO{ll~i:'pyrino:eoR. no.n- . 

•• < ' ' ' .,, ' " 

XO.It B '1'00piii KpllTijqeoiHX Jtllli8Hint, : 

Uenbll Jlilc50'l'll 11sirneroit pa3pa6o~a tiqi!p8KTlillltWC MeTo.noB Hoo11eito• · 
BaHHil peme'l'O'lltllX it C!'pykTypHO aeynopt.zt0~8HRIIX COHHOBIIX CH0'1'8M B JBM ... 
Kax · q>OJl4alIH3Ma 1t01tT1tHya11bttoro mtTerp11posamtfT, HSy'¾eHH~ Ra MX ooao:ee 
M8l"Hlt'l'R!IX CBOHC TB aMOJljJHIJX. CHOT81t ii BlWIHM Ha itllX .. OTpy nyIJtOll Rey
ROplt,1.{0'!8RU00'l'll, noo'1'poem1e MHKp<)CKOriH'l8C}tO.R teopni( lK:MKOfo COC.t'OJJ• 
RH/I 011cT8Mll MaI'HRnio-aKTltBHllX afoMOB, onaousat>lllefl BSaHMttoe lllIBiJHH8 
JtH,ltKOC'l'HliX H. M8t'ltH'1'1tllX xapa1trepKC'l'H!C JtVJU(HX i,iarnefrucoli, ~OCJ18lJ,OBa;;._ . 
HH8 M8'l'Ol1,aMH ip)'!tKif,tORanbrtOro lfH'1'0rpHp0lialtlUJ ·MB.l'Rll'MUJX. Kpliffll.!80Itl!X 

itBlleRIDl. 



Hay•ma11 HOllliSHa H IT paK'1'li'l8CKaJ!~ll6HH0CTb 

B .n.uccepTaJ.lliH nnepnue cn.enatto ycnemttoe npHM6H8HHe uero.ita (f>yHK

llHOHanttoro HHTerpu:pOBSHl{H It O_ITHCSHHIO 1l paJ.nca,x 6J(HHOrO no.n.xo.n.a Tep

MO.l{HHaMl!KH, .ll.H1IaM111JecKmc H KopponallHDHHllX <PYHKllHil pemerOtJHux u ·· 

orpyKTypHO HeynOpil.ll.OIJeHHUX cmrno:aux CHOT8Ma 1l mapo1rnii. o6naCTH H3N8-

H8HHll re11neparypu u .n.eilcTBYlliit8ro tta cucreMy B.ttemttero warmnttoro noilf/; 

B OCIJOBe pasBuBaeMoro no.n.xo4a ne;ii;11T nocrpoettttoe B pa6oTe npe.n.c TaBne-1 

HIie 1ro11ru11yanhHUM imrerpanou oBo6o.ll.Hoii :rneprmt u reJ.mepuypttux qiyHK

lJHH I'pu11a mupoKoro Knacca KBaHTOBUX u K11aoc11'leoKHx' cnuttonux wo.n.enea; 

HODUM .1JKl18.ll0M HB11JJ8'l'Cll npe.n.noJKeHHM B pa6ore 1Jeno•1Ka ypaBH8HIIH .ll.118 ' 

\PYHKllliR I'putta B qiyHKI.lHORS1ll,HIJX npOH3B0.llHUX, pemeHUe KOTOpoil ITOSBO)lll'.

er 11s6~a1'b f{enocpe.n.cTB8HHOrO Bu•moneHHJI. KOH'1'HHYS11bHUX IIH1'erpaJI013) 

npu ITOMO!llli. T60JlUf BOSNYD!8HHH. 

B paMKax• yKaSattHOJ:'0 qio:pm11H3Ma ll pa6oTe Up6ll.110l!'i:6HU 11 paspaOOTa-: 

llll OpHrHHallbHU8 M8TO.l\U ifC0/18,l{OBattHH T8pMO.ZUUtaMl!KH l! CITHHOBOH . .ll,MHaM~ 

1m a:.iop.pttllX wartteTHKoB. Ha me oc1J0Be Enepaue .n.ru1 fillGp:pttoro reiisett~ 

deproBCKoro ipepp0Martter11xa o lKH.11.Kono.n.o6HuM 1'HllOM c-rpyKTypttoro 6eon~ 

p!i.ll.KB. Haiti.I.eHU BUpali!81!M J{ll8 O:iJ060)lHOH 3H8prH!t I! KOHcpHrypaQl!OHHO-YC- .: 

pe.ziHemioii TeMnepaTypttoii 4JYHKllill! Ppl1Ha-nonenetJHliX KOMITOH8H1' onnia 13 

np,16nHllte11l1M, one.n.yiil!leM sa 11pu61I11J1eal1eM xaorwrncKux ,pas (fIXr}). Han

MHHue 11HpaJKeHHR n03B0118DT noc:ne.ll,OBa>renbHO RC0)16.ll,0Ba'l'b B1111l'!Hl18 Ton~ 

nor!{ttecKor'o 6ecnopMK~l na uarttl1'l'Hi.e, ononcraa aµoppf{ux cHoTe)C. 

BnllHliM, Ditiia.ziow D 4Jl!3lntY neynopi.ll,O'l6HHUX OUC1'6M HBlll!El'l'Cll ITOO!'pO~ 

6HHllR B .n.acoepTal.jHH l_,ll1Kpcic1toni1qe0Kag T00p;!H ll(H.ll,KOro OOC'l'OliHM 011CT8-' 

~!U MarHJ-ITHO-aKTHilHliX a TOM Ollo no lly.'leAli HOBH8 pesy llb!'aTU B HOC ne.n.oBa- . 

HllH BlllffiHHH 1.iarmn:ttoro rronJi Ha (li'PY!>TYpttUe xapaKrepHcTHKH ll(ll,ll,KHX 

Martte'i'HKOB, UM8!llllH8 x:ape.KTep npe1101tasaHUlt. 

ITOOTpDeHH08. B pa6ore 4JYHKQHOHll1ll!H06 npe.n.o:ranneaHe CTa fflOTH'leo- : 

tori oywMu' p!i.ll,a CITllHOEUX M0,1{81ILHUX OUOT81:f ll'B11l!81'Cli MHI(pOOKOOll'l80KHM '. 

o6ocm:iromieu a~q)eKTuBHoro qinyKTyattnottttoro ra1,1u11hTOHHatta 1 ·Honon1,sya- ' 

Moro D C0Bp6M8IIHOlt qm:Hi!{8 qiaSODllX nepexo.ztOB npll aHanuse Kplin!'ICOKOR 

OO!laCTH M8TO,llOM peaop~811U3al)l!OHHOH rpynnu •. Ha me OOHOB8 B .llH008p'1'a

ljHH 6es npm.t6H8Hl1l'!- Teop,m B03MYll!8!nili ITOCTp0CHa l1 HOOlI6lt0BaHa .2tHq,4JC,.. 

peHIU:!aJlbHaR (~O!)Ma npK6lU1JIE,ffH0l'O npeoiipaso.aauH!l p8HOpManH38QHOHH0'1 

rpynnu. 

PasBHTa/i 1l .m1coopTa1.11m Teopm .1!.88'1' BOSM(lll(HOCTb o6'baOHH'1'b f!aC,.. 

l!D.liamme na aKcriepmtoore oco6et-lnocTH MarttHmoro no:ea.v,eHHH B.NOµIlHu~ 

CllC reu ,B 'l \CTHOC'fH, RUSKO TeMnepaTypHOll HaMaI'l!\l'l8HH0C'l'H,MarnoH1tOro 

cneK'i'pa,TeMIJeµirypu Jwpu ll T.n. Il T80pl11i 5:11.ll.KLIX Mal.'HeU~KOB npe.ll{l,~a- '. 

S8H PJJ:' !WB!iX 3(fl'~OKTOll 1 CB!!3aHRIJX O D3allMIIHM D11HRHl18H ffX llH,l1,KOOn!li1 

.J 
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,, 
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H uarHHTHllX xapaKrepHCll'HK. 3TH pe3J/lb'l'aT!J MoryT C'l'HMYllHpOBaTb noom

HOBKy COOTB8TOTBYllll!11JC 3KonepHM8H'l'OB • Ol!H TaK!Ce MoryT 6un, no ll83Hllf.lH 

B 3KOnepHM8H1'allbHUX l!C0118!10B81HlliX M8l'HH'l'H!lX Ii OTpyr.rypnux OBOHOT13 

paonnaBOB nepexom1ux H p8.ll.K03Gl871bHUX M8T81111013. npn ITOHCKe llrn,ll,KHX 
(fl eppoMa rHeTHKOB •. > 

, Paspa60Ta11Hlili :a .n11ccepra1.1uu no.Z!Xo.n. npMMeHHM .lUIR on11cam11i ne 

paocM_OTpemrnx B pa6oTe CBOltOTB H KllaOCOB tteynopJI.ll0'!8HHllX CHC't'8M • B 
'180THOCTH, npe11110JK8HHU8, H8'1'0,l1,U HOI'YT 6uri, 001183Hl:J,IH npH H~Cll6.llOBaHHH 

3cfxp8KTOB onytJaltttoli 0.ll.HOHOHHOil: aHH301'pomm,· qiasu OITHHOBUl'O OT8K11a. He

YITOPff.ll.0'16HIIUX MarttHTHUX onnaBOB 38M81!!6HI{/{ H T.n. Mttorue pesy11&1'aTll 

pas mroro B pa6ore TTO.Z!XO.ll.a ~e namnu OBOe yonemnoe npHMe11enua n reo-

p1m MROI'OKOMTTOH8H1'HUX aMOpPHllX 11 l!tH.ll.KltlC Mal'!IeTHKOB • 

·•• ]J.111J samnTu BU.ll.BHraiiroa one.n.yllll!He OCROBHU~ pesy11bram,no»y'leH1Jll8, 
B .ll.HCC epTaQHI!: . 

I· I1ocrpoe1JO npe.ztCTalll181111e l"OHTHHyci.'lbH,llM Hf!'l'8I'pa1IOM o:ao60,2urolt 

sneprHH H TeMnepairy~nnc qiynKQHlt PpHtta · KBaHronoa Mo,n.e)!H reas m6epra,. 

UR K01'0poi1 1l J{BHOM BH.n8 paocttwratl 4>YHKQHOH8.11 c:ao60.2tHOR 3H8pr1rn. 

YKasaHa perynapttan npoue.v,ypa pao~era 011060.n.Holt stteprua npH noMOll!H 

TeOpHH BOSMymeHrut no 1teraycco1Jolt -'1801'H cpyHKUHOHlllif>HOrD HHTerpal!a • · 

B1m011H8HO o6o6!ll8HHe Ha mupottrut uaco KBaH'1'0B!iX H K11aoOH'l8CKHX CnUHo,,; 

BliX MO.ll.871elt, oncreM B3aIDfa.ll.eltOTB:Jl11!lllX tzaCTHl!, 13 HOXO.ll.HOM raMIIIIf>TOHM~ 

Re KOTOp!iX ·DU.ll.8118Ha CH01'8Ma .0'1'C'!8'1'a O HSB80THl1MH o:aoltoTBaMH. · 

; 2. Pa:ipa6orau Me•N.n. .au-YucneHVJl:f qiyHKQHll: f'purra nyrEN pemerrnit tto

BoR Q8ITO'!KI! YJ:BBF16Hllli ·a 4'yt{Kl.jH01tallbH!,I;; ·npoH3BO.AHllX, nQSBOJtc!Dll!Jtit H3-

6~a1'b <paK'l'H'!BOK_oro pao'le'!t'S xottrunyanbHIIX HH'l'erpanoa. 

J. Ha OCHOBe <pOI)lamiaMa ltOH1'HHyal!bHOro HH'!l'erpHpoDaHHR npe.zt1103t6!I 

M81'0~ pac'lera KOH\PUrypaQHOH!tO-topeAHeHHOil: 00060.n.non 3H8pt'HH. aMopqiHO

ro relt:ieH6eproDOKOI'O · .icartte'l'HKa. nyreM q>j'RKQl!OHallt.HOro. HH'l'8I'pl!po13aHHl'I 

HaH.ll,6HO ll!lpal!(€HJl8 .ll.lIH 01'a'1'HCTll'!80KOfi. oyMMU · Ol!ytta_RHOlt qJHKOHJX).llaHHOli 

xonqmrypamm MarttH'!'HllX arOMOB 13 npO,OrpliIO'l'Be orpyxrypuux KOJI118K'l'~ 

HUX ttep8M6HHIDC• ()aa HflEl8\' BIUl paonpe,l1,8.118HHR Ii166ca O 3qJ<pOK'1'HllHOll \ 

00'1'8ftllH811!,HOlt 3H6pI'l!efl, oo.ziepltai:ieit Maorotta0'1'lNltU8 KOH91tryi:nQl!OHl'lil8 

. B31lHMO.ItellOTBHR noope.n.oirBOM J.tarmt!'HOR nO . .ll.01101'8M!i. ,· 

·. 4. B paMKaX .yia:iaimoro M8'1'0.2ta B08pBU8 1lli'!IIOil8tta CB060.ll,H8R 3H8p

rHJJ aMOpPHOr.o rensett6eprODCKOI'O qieppClM9.l'lt8Tl!Ka o. iirn.n.xono.2t06HOtto MO)t&-: 

JibD 01'pYKTypttOI'O 6eonopR.ll,K9. 13 iTpH6JIID!t8HHH, C118,l1,yill!t8M sa .fiXt. ffail.ll.ettli 

noBue ypaBH8HHJt .n.nn RaMat'HMtJeiJllocrH if '1'8Mnepairypll KilpH, ytt11ruBaDl!lHe 

!B11rutHVJe orpynyp1toro 6eonop11.iuca noope.n.0'1'BOM napnoro O'l'PYKTypnoro .. . 
qiaKTopa OH0'1'8MU. 
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?• Ilpe}.\JIOJ(8H H pasBH'1' HOB!lH M8\'0).\ paoqera ICOH!pHrypaljHOHHCr 
yop8J.\H8HHUX '1'eMnepcuy PHUX cmmo:irnx qiyHKllHH Pp.ma al,l0P1JH0t'O Mat'He'l'H
Ka H .paspaelomHa pery impHaJt npoue.cypa paouen neHlflI. 'r8Jl-!O.llHHaM11qeoKo
ro li KOH4J11t'YpallHOHHOt'O yope.m,eH111t. 

'6. II paMKax yKasaHHOt'O no.mco.lla B1,mo11Hetto Hoone.l\OBaH»e ·onm101:10R 
AHH8Mmrn 8MOpllHOI'O qieppoMaI'H8T»Ka ~ ITooTp08HO ll pemeHO HOBOS ypaB11e
H118 ;ztll.fl nonep8'1HOR T8MITBpat'yp11oa QYHKll»H rpuaa, J.\lllI K01'0p0H BnepBU8 
nony'!eHO Bupa.llteHHe B np116nlll!(ettw.i, orie.nylloteM sa ITXi.P. B aroi4 lite npa6-
Jll{IK8Hlili m~tl11,elio ypaimemte JUllI cneK'rpa cm!HOBljX BOIIH, npHMEl!tllM08 t 
mHpoKo«· o6nao-rH llsi-iofteHHit TeMnepa.rypu H aaenmero noM. IToKasaHo,qro 
38 0'!8'1' Jl8008lIHlflI H8t'H.0HOB Ha qrnyKTyal.l~J!X CTpyKTypu 3aTyxaHl18 cneKT
pa HS ao qesaeT "AAlKEl npii uy ne:aoa Telm epaTy pe. flo,ryqe.au cTporne pe-. 

/ syU,TaTU B .!llll1HH0!)9JIEJOBOM ripe)l.eJie upH HH3KHX T8Mil8p:l'l'ypax, nO]lTB8pi(
i AaDlllHS oymeoTBoliaai1e B ·aMOMHO~ cpeppoMat'11~THKe xopomo onpe.nenemtux 

,n,.HHHOBOnHOBHX ~aI'!Ioiu{i;x Bos6ylKAettH!t. · · · 
7. rranyttetiO }UISKO'l.'8Mr18pa1'yptoe pasJIOJKeHHe H8Mat'HH'!8HHOCTli 

ruiopcpHOI'O. qieppo1,1a.rue'l'HK8 C y•1erOM C'l'PYKTypao.il nepettop1,rnpoBKli J.18t'HOH
HOI'O cne«-ri:a, K oTopoe li.l(er no no ny1tenuM " uen!IM c'l'.enem1M 'i'eMnepaTy
pu H HS 00,ll,epit!-tT O~araeMoro, nponopUHOHaJH,HOt'O Ky6y T8MnepaTyp11. 

' 8. B1monH8l{O q'11orienuoe uocne:zto:aattlle B~tt/lHIDI TOttonornqecKOI'O 
6eanopr,iu<a. ita Marnwrttue xapaitTeptcTHKH aMopllttoro $eppoMaI'HeT11Ka ,llllll 

pa3llH'lHllX · MOASlleil O'i'pyKfyp1r H Il0'1'8HUH8llli 06Memtoro B3aHMO.itello'i'BID! • 
Peay Jib'l'a'l'U BH'!HO 118HHH OOt'l!aOyll'l'Ol! 0 a1rnnepHM8H'l'8llbHO tta6l!D]l88MIM ' 
np11 8MOpf/HsaQllli MaI'HHTHOii Ol-1Ci'81HI llOHIDKSHHSM 'l'SMnepaTyp!l JlJJpli,OMltl'
q91i11eM cnnH-BOJIHOBOrt' lKSOTKOCTli' Ii iBeJili'!eHHeM K03ipipHUH8H'1'8 B 38K0!18 
Bnoxa .nlin tta1,1at'HR'!8HHOC~11; Jl.~~a.aauo ayJlleO'i'BOBaHRe KJli'rH'!eCKoh Kott-

: 11eurpau1t11 Mar1rnr1to-aK'l'HBRUX a;.OMOB; liIDKe KO'l'Opolt B OUCTeM,e Hoqesaer 
$eppOM8t'lnli'H08 ynopil,ltottettlie • I!ay'l8HH ye llOBMlt llOSMOlK!IOt'O lt3M8H8!!11lt 
pO'Aa Mat'ml'l'ROI'O qiasoaoro nepeXO.l(a. . . 

9. Iloc'i'poena MHKpoirnon11qeoKaa". reopHJt l!\lV.IKliX Mat'HS'l.'liKOB Ha •OCHO
: Be i-io.nenit, pallH0npaimo on1touaarnne8 KaK nmwmo l!tHitKoc'i'HHe oBoilaTBa 
1 '.. ' ... · ' . . . 
i OHC'l.'8Mll; 'i'8K H re838H6eproncK08 o6MSHH08 B38,!MO,ll,eitcT:alle, OTB8'1'-
! O'l'BBHHOe sa ee Mat'HliTHOe noBe;ztemrn. rronyqetto npe:11omE11eiilte oTa mcrH
. '!eOKOit ayMMl:i B BUM KOH'l'Hl!yanbHOt'O HH'l'erpana no Mat'RH'rH!iM noneB!lM 
napeMSH!HlM. B np116n1llKel!lm, cnenymneM sa ITXi.P, llll'!.HO neirn napnue onHHa,;.' 
:eue !fiyltR11n11 rpmm u cBoC'-:,JlHaf! :rnepr:ua lKMJ<:oro MarneTltKa. Hali.neaa 
Cl10'1'8Mll MarnHTnoro 11 l!!»i1.KOC!'HOI'O yp:1m1ettui1 OOOTOJfl!HH, OBR3HB8DOl8Jt 
llaMaI'Hll'lSHl!OCTb' H ,ll8Bll8ffil6 C T8Mnep:1rypoil, 111!01'HOC'l'b!J Mat'IU!'l'HHX . 
8TOHOB II BHElllllHM l-181'!1H'!'HllH OOl!eM. YKasaHO !!8 oyqeCTBOB8Hll8 B i'KH)lKOM 

:Marnerm:o i~arm1roorpum1no1tf.!hlX 3qrj'.'eKTon sa O'!eT 06uem1oro naam1d;. 
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.neiloTBHa. 
!0. Pa3BH'l' IlO.llXOA K HCOJI9.l(OE8!HID BJIHlIHHJI M8['f!llTHOt'O nonJI, xa

paK'repa OCM SHHOrO B3aHMO,l18ilO'l'llHJI 1-1 ,npyt'HX X8paKT8p!IC1'Hlt M8I'RIITHOH 
no.noucreMu Ra oTpyKTypttue OBOHCTBa ManteTHKOB D :itH.l\KOM cooromum, 
.OCHOBaHHHli tta npe.l\OTaBJieamt O'l'aTHO'l'HqecKol! oyMI-IU KOHW.RY8llbH!lll llHTe
rpanmt B npocTpattcTiie llrHAKOOTH!IX noneB!IX nepeMettttuic. Bll'lHcneu aq41eK
rnBnui1 $YHK1t11oitan OBo6o.zu;ort atteprnn • .ll,9.tta 1.1enoqp:a ypaBHeRHil .lJ.llJI 
c.rpyKTyprrnx KOppennUHOHRUX qiy1rnunil, pemeHIIOM liO'l'OpoR H8H.l1,8H napm,rn 
O'l'pyKTypimil tpaK'l'Op l!Ol,l!KOrO M8t'IJ6'1'l!K8o fIDK838HO, '!'1'0 Bl:11D'!OHH0 BH8Ill
H8t'O M1lt'Hlli'HOro· OOllf!, 8 '1'8KlK8 B03HHK!!OB8Hll9 qieppoMarmmtoro ynoprt.no-:
'18!11-!!l, :ausuBaD 'l' yB8JIH4eHHe or.pyKrypttoro qia1cropa ii HSO'l'epMHqecKoil " 
BOCnpHHl!'!HBO CTII, 8 f8U8 t!OBUlll8Jl'i' Kpli'l'H'l8CKYJ) 'l'8M1IepaTypy' 11l'.H,nl<OO'rfr 
nap". 

. U • IToo rp08R0 . .lJ,HqJqiepeliUMllbHOe ypaB!t8HH8 npHC>lllli!ISHl{Ot'O 11peo6pak 
SOB8HH!l pe!tOp,.!8llH3al.jHOHHOi1 rpynn11 (pr) 0 qelll;,"l IICOll®OBaHi!f! KpHfH
'!80KOt'O n0Be,nem1a h -KiJMrio1tettmo11 ~o.neJIH GTe1tm1. Ees npm-!e11e1rnff 
'1'80pmi. B03MY!ll0HHH no,ryqeita CMCi'eMa YJ)al!,;aH!1R .lJ.lllt tteno,nmmmwc i'0'!8K 
peROJ:t.f-t'pynnu u B ocrneM ony4ae .no1tasaua y1IHBepca11&1tocr& cneK'l'pa nu
nettaoro oneparoµi Pr, onpe.zieill!llrnero 1CpHT1t'leo1rne no1tasaren11 cuo'!'E'Hu. 

!2 • ffa OCH.OBS npe,nl!Olt6Hlt0t'O AH:fl1lepeHQ1-18llb!tlit'O Jp:lBHS!lH/1 Pr B!r 

nOIIH8HO imaJIH'rH'!SOKOEi JI '!HOll8HHOe HOOll8,l!Oll8Hll8 MO.l1,811H II lf'+.", B JIB
HOM BH.lle ttail.netta qiy11Krtrin re11n-Mam1a ·" Jioy, npo11sBe.llett aHan11s ee Ry nelt 
It ,llOKasaHO, '!TO numb O.l1,llH H3 HltX Ol:llI38H O KpH'l'H'!80KHM nOB8.ll.8HlleM 
cHcreMY •. BunoJIHell a1ta:011s oneHpa nm-1ei1Horn onei:aropa. Pr H µ:ioo'!HTaHk· 
JtPH'i'l1'!8CKH8 no«asare,u,. ,ll1IFI Jll91flN.RllX ,OTIHl-!OBUJ!: l-lo.nenbH_IIX !<)l,!C'l'eM • B 
3TOM l!t8 nO.l(X0.1{8 HOOJIMOB8HO Kplil'H'!80K08 00!38Jtel!H8. MO,l18llli II lf6 11 

H 

yxaaaH onTHManMtul1 onooo~ o6pmia pit.llOB .Teor:m ·B.03HJlll8ttHi1 no tterayooo..: 
Bolt 'taO'l.'11 qiy1tKU1t01tanbl~OI'O Hlt'l'eri:nna 1l 98.lHiOHMOO'rH, OT ucino111,syeuoit MO;;. 

.nem <py!tK111101tana cBo6o.ttHoit 31teprnn. · 

Anpocauna paCoTu. Oc110B1t!:ie pesyllbmrii .zutooepraumt .ztoua.nuoomras 
Ha oeMuaapa.x B Jia6oparopuH reoper11~e0Kol! qimrn,m 06'be.l1.HHemtoro 11Hor1t• 

, ry 'ta itnepH!iX 'liOC1181tOB8HHil; OTJl8111l CTS'rli'Ci'l!'IMKOit M8XllHlffiH MaTeM8'1'1!• 
, '!SOKOI'O HHC'i'n'l'yTa ltM.B.A.CT8K)IOBa AH CCCP, Jiemt1trpa;ita1toro OT,ll9ll8Hlt.<r 
MaTeMam4eoKoro 1moi'Ht'j'Ta. HM .B~A.Cr:eKJIOBa AH CCCP, Katpe;ip11 KBatt'l'oBoil 
oraTMOTltKll H -reopmt nonJt MOOKOBO.l(Ot'O ro_oy.naporBe11rioro ymrnepcHT8T8 
HM .M.B.JIOMOHOOOBa; H!!Oi'H'l'yra reopeTJt'l8CKOlt cpHSHRl{ AH· YCCP, JI&BOBOKO-
ro OT.zteneltlf.<r "'CTa'l'HCTl'l'ISOKa!l <pll::.mtta". lfi1crllry'ra. T80:_i8i'H'ISO!Co'1 . .pHSHKll 

. AH Y'CGP, a 'l'afOlte Ha YilLBceooD91!011 itofrqlepe1ru1m "TJpoth1e1m lf()QJI8Jio11att1111 
. oBoltoTB oertte-ro3neii:rpHKoB" (Ymropo.n,I974 r.), aa 1 Peony6irn1taH0KoM 

00Bematt11H no C'l'arncTH'!eo1tolt cp11snxe (JI&BOB,1975 r.); tta IT 1to11q,epemnm 
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"Teop11H II oTpyKrypa 1m.llKOR cpasu" (PocToK, r,11.P, I976 r.), MeuyHa

pO.llH!IX CIIMnosuyMax no ll36paHH!IM npo6neMaM CTaTIIC'l'll"IBCKOii Mexamnrn 

(.lly6Ha, I977,I98I,I984 r.r.), Ha M61B:.llyHapo.llHOi1 mKone no 11s6paHH!IM 

nonpocaw TB0p1111 TDBp.llOI'O Tena (JibEOD,!978 r.), Ha 311MHBR llIKOJIB no 

Heynop11.llO"IBHHI.IM OIICTBMaM II OJIOIIOT!IJ.t KpucrannaM '(JlhBOB,!979 r.). HU 

illK0.'18-0etrnl'.'l.pe no MaTeMaTll<iBCKIIM MBTO.llaM KDaHTOBOR CTaTliCTHKII (EaKy, 

!979 r.). Ha YI Peony6m1KaHOK08 KOHgJBpBHljlill no CTaTIICTH"IBCKOri qili311K6 

(Jlhnon,!982 r.), Ha fl Bcecoll3HOM conemamm no 11s6paHHIIM npo611ewaw 

oraTllCTll"IBOKOit ifi113 IIKII (Mo CKBa. !982 r.). Ha M8ll(.llyHapo.llHOi1 WKO iia no 

qiusaKB IIOHHOH COllhBaTaljllll (JlbBOB,!983 r.). Hay Bcecoll3HOH KOHqiepen

ljllll no_orpoettllll II CBOHOTBaM MeTaJIJili"l60Kl1X II mnaKoE!IX pacnnaBOB 

( CBBp.llllOBCK. !983 r.). Ha n BcecOll3HOH KOuqiepeH[jllll "Teprn.ll11HaMl1Ka HB

o6paTl!MllX npoueccoa 11 ee np11Meneulie ('-!epuonnu, !984 r.). 

ITy6JI11Kan1111. 0CHOBHOB coneplKau11e .ll11CCBp'l'aQl!lif ony6mlKOBaHO B pa6o-
Tax [I-28]. · 

06'.hBM u OTPYKTypa P3:60Tu. ,ll,11ccepranli11 cocTOl1T 113 DBB.llBHHll, nnTII 

['Jl8B; npullOlKBHHi1; 113 l!OlKBHa Ha 4 I4 C'l'paHllQax M'a111111tonucHOI'O TSKO Ta, oc- ' 

HOBH8/1 traC'l'b OOJJ.Bpt(IIT 28! c-rpa1muy. Pa6ora UllllilCTpltpOBaHa 4I p11oyH

KOM, I! Ta6n11naM11. E116n11orpagJH'-IBCKIIH cn11cOK lIHTBpaTypu BKJID<iaB'l' 3IO 
HaSBaHHH. 

:xl.ll.EPJKAHl1E PAfilTH 

Bo BBB.ll6H1111 o6ocHOBatta aKryallbHOO'l'b npo6neMH, KpaTKO 113 l!OlKBHO 

co.nep!(aHHB .nttccepra1.1u11 II np11BB.zt6HH OCl{OBHU6 no1101KeH;m, KO'l'opue B!IH0-

0/1'.'l'Cll Ha 3at1111Ty. 

.B nepnux .ztBYX rnanax paSBIIBaeTC.R MeTO,ll giyHKl.jllOHanhltoI'O IIHTerp11- , 

poBaHll/1, nOSBOll/llllIIHi1 B fnM!taX 6'AHHOI'O no.nxo.zta HOC ne.nona'l'b TepMO.ztliHa- ~ 

MHKY, 'AHHaMHqeoKIIB H KoppBll/1'.llllOHH!IB 'qiyHKl.jllH WIIJY'KOI'O Kl!aoca Kl!aCO!-t

"16CKHX H KBaHTOBUX OnllHOB!IX CIICTeM • 

B nepnoll rnane H3II01KeHa MeTo.ztnKa nocrpoeHH.R y.no61toro .ztnll KOH* 

Kp6il!l:IX fnO"IBT~B qiYHKl.jHOH9.llbHOI'O npe.ztcTaBll0Hlill'. KOH'l'llttyanbHHMII IIH'l'e

rpa11aM11 CT!l'l'HOTli"l80KOR cy,rnu H qiyHKl.lliH TpHHa CHCTBM!I MHOI'IIX '1'811 0 

IICXO.llH!IM raMlillb'l'OHliaHOM H = H0 -t Hint , r.zte Bu.neneHa '1'.H .cHcTeMa o,.... 

C<i6Ta· 0 H9B6CTH!IMH T0pMO.llllHaMH"l8CKHMII II KOppBll/11.lllOHH!lMII qiyHKl.jH.RMII, 

on1101:1nae"9.f! I'aMHllb'l'OHHaHOII l-1 0 • B o61!leM ony"!ae ~o He KOMMYTlt

pyeT C raMHllbTOH ,'aHOM 1-1 i.nt , CO.ztep1rn1111m OTB6'1'C'l'BBHHH6 sa HOOlle.nyS,:. 

Hue KOllllBK'l'IIBHll8 3qigiBKTl:I B_SaHMO.ztellOTBH/1 • .lllIH MnorHx CHCTBM ~ Lht 
MOlKBT 611Tb sanHr.an B BH.zt0 pas l!OlilBHll/1 no xapaKTepH!IM ;1J./Ill'. HSy"!aeMOI'!) .·; 

OC>i,8KTa KO llll8K'l'HBHU:~ nepeMeHH!,11,1, B po1111 KOTopux, nanp11M ep, Bl:ICTynaD'l': 

qiypi:,e-•06f89H rrno'liuocTH "18CTHU, onepaTOfn cmma H T.n. B nepBHX .ztBYX 
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naparpaiPax npl!BB.llBHl:I npm1ep1:1 TaKIIX CIIOTBM II no111'IBHO npe.lloTaBIBHHB 

rue OTaTHCTH"IBOKOH cyMMl:I II qiyHKllllB rIJIHa B npooTpaHOTBB OOOTllBTOTBYIH 

IQIIX qiyHKl.jHOHallbHl:IX nep~8!1!HIX 1 C00pi1J[6Hffl:IX K KOllllBK'1'11BHl:IM nepeHBH• 

HUM CHCTBMl:I. 

B n.2.3 aTa MBTO.llHKa np'IIMSHBH!l K KB8HTOBOi1 M0.2(8111 renseH6epra, 

11cnonbsyeMOH B .llllOOBpTal.jHH .llll/1 OIIHC!lHH/1 MBI'HRTHOI'O noBB.l(BHH/1 1191"180-' 

Ml:IX 06'.b8KTOB. fal'llllb'l'OHHaH MO.ztBlIII 

~=- ~ J(lit- ?jl)5lsj - uh~ $ ... J. 
lkl'-J~N J" l'J"II. 

'(I) 

ue J(I? ~ - ?jl)- nOTBHl.l Ha II o6M8ffHOI'O B3BIIMO.zteltc TBIIR NEm.ztY OnJIHaMR 

aTOMOB, IIOKallll30B8HHllllll B N ysnax KpHcTalllH1ieOKOlt paaeTKU 0 

xoop.nHttaTrut11 'ej , j = t, ... , N", SJ - (Sj, Sj ,53)- onepirop cmma Bel!H"lllnu · 

$ ; y 5 - MarttllTRHll MOM0HT arowa; h - MarmtT1toe.-no1e, nanp:1»-

11ettHOe B.ztOllb OCH c. 
.l{anee 06MBHH08 B3alOIO.zteltcTBll8 sanHOHB801'0/I B npe.zt1,"aBll8Hlut om1➔ 

FtOBl:IX onepii'OpHl:IX KOll110KTIIBHl:IX nepeMOOHIIX 

. 
- . I H 5 = 1 ~-- . k •'N'?-s.e-Lk!j 

11'1 J=I J 

-(2) 

r.zte k - B011HOBolt ne1trop, xorop1:11t B-Ollj"lae TpaHQllllllllOHIIO•HHBap;ian~ 

1108 pemeTO"IHOlt 011CT0Mll _H3MBll/18TC/I l3 ·npe,lle11ax nepBO!l 30R!I BpUllD3!18. 

HcnOllb3Yll .Zill/I C'l'aTHCTll"IBCKOI'O onepaTOpa npe.ztOTaBllBIIH8 B3BIIMO.zten

OTBH/I II 113BecrnHe CBOllOTBa-I'ayoooBliX IIHTBI'pallOB; noorpoetto T0'11108 

npe.ztCTaBll8Hlf0 CTaTIICTH"l00KOlt OYMMl:I pemBTO'IHOl'O I'Blt36li6eprOBOKOI'O 

MBI'HBTll!ta KOH'l'HHYBllbHl:IM HHT0I'pa110M no Mlll'HHTlll:llf iflYHKljl10H8llbRW4 ne

pBM8mll:IM, conptJ[etm1:1M K onHIIOB!IM iflnynyanHntt B ~ao'roTHO•mmym,oROM 

npocTpaHOTBe: 

l= exp (-.fF0') J(dtt>) exp f [lf] ()) 

HttTerp11poBatt11e 3.ZIBOb n.zteT B 6ecxoHB"IHllX npe.ztenax no .zteltcTBln'ellb1tofi 
· · ct ,n"'•" . ot s 

If MHIIMOR "180TJJN ICOlln118KCHOlt nepeMeHROlt 'Pqi = "Tq :- L lfq' , 

oc= x,':l,'?.. ; 4 - BBKTOp q-(k,c.,), "laorora c.J=c.2:rr.ti,j,, n"O,;tl, 
;t2,. • .; J-t = T - TeMneparypa. ITp11 noMOlltll KyMy 11mtraoro pauoa:e

RH/1 <IJYHKI.IHOltall 00060.nnoA 31tepnrn , "f ['f] np9,ltOTSBll/18TO/I 1l BH.!!8 

6eoKO!t8"1!10I'O <llYHKl.lllO!l!lllbHOI'O 
0

Pll.lt!l 

.··f) 



~ - 2 w2-L 
,=[4]=- 2 ~1lJl111 + ~-- ~--· ~fct; x ••• 

Cl l~l L ! (\.CX1 C\Lctl. ' 

xic4; ITI t.q fll "\.L ~ eHk,••-A<L)?j 1o<X1 • • lf.aL 
l<L 11 l«1••·0:l i,···,lltJH f;r ' 'CJl1 • GIL ' 

(4) 

ue ~= f ~ ~ ipyHKQHJl c<~ J>Tk ,· Tk .. ipypbe--o 6pa~ noTettuHa na oO-;, 

uettnoro :asaHMO.lleRo 'i'BHll .KosqitpHllH8R'1'Rue qJYHKllHH lllot,'. ... ,al9\p: ·~, llL) 
llB11Hll'1'0Jl H8nplIBO,l(IDll:IIHl CllHHOBblMH 4lYHKJ.tlUIM11 I'pHtta CH05,'8Mbl 0'1'0'18Ta C ,:· . . . • . . 'l! .. . . . . . 
rai,,.aJibTOHHaHOM. Ho=~ J!h,: sj H o:ao6oJmoR 3H8prneit Fo(:x:)., 
~ =- J yh. O!tH npHBe.11.ettu B JJBHOM BIU!e B npnoie1un1 I ;urnoepraqHH 

.ltllll L~ 4. . .· . . 
Ha oo·uo:ae :aupa2tem111 (3) B n .I.3 no 11y'leno 4lYHKllHOH!iJibttOe npe.n-

ore:anettH8 JWI ':> -'!aCTH•rnux om!HOBUX £PYHK~Rit rpatta B qao'l'OTHO-lUl-
ny nbOHOM npoo'1'paHO'l'B8: 

K _.fio'~-2< 15°'1 ... $0'.L" 
Ot'i, ••• ,Ot's(ct, ... '%,)-1 N 111 'ltr, / , (5) 

r.11.e yr110:aue oxo6KH ostta'lanT TepMO.ltHHaMH'leoxoe·yope.ntteHHe c nOllHllN 

raNHnno1t.aanOM (I). 5q={1t' d_fi' ~;.: CJ,') exp CL J>'c.:>) ; - qiyp1>e~o6pas , 

omtttOBoii :rn.nnexnumoit nepeMeiu10R (2), :as11roit B npe.ltOTaB11e1tHH. raise""' 

6epra, T "'." or.epa'l'Op ynop.itn;oqeHH.R ~BpeMeH" JJ • ITpu noMOl!lli qiyttK,:;; 
QIIORaJI&HOI'O .JtH<pqiepeliuHpol!aHHlt u HftTerpnpoDaHHJt no qao TRM; 4'YHKitHll 
'(S) Bl:lprotaero11 qepes KOH'i'IU{yallf,!IUS MHT8I'pa1Il:I 

. . .r.;-1 ~~2 I< ( 'IN s . • d 
ol1•···•o.'.L Cl\., •• )lJ= s n.li/"J _ . . \. (6) ,1-q d ~· ; ' 

n•tcLk_' j=~ j 4'91.J 
j:l . J . J 

r.ne ttep'!'Oli 06os1ta•1e1to <pyn1t1.1Ko1tanttoe ycpe,11,uettHe no paonpe.r.,ene"rum 
rl!66ca c ro 111tuM )y11K11H0Ha110M ono6o.nnon :rnepr11a ( 4); ¢YRKL1Ro11anna·a · 
npousBo.nirne B (6) i.&lfo'l.'nyo,:o nanpaBo. 

lim KOOJ!8llOB/lltHf; qieppoMat'HH'rHOlt qiasu y.i,;o6Ho B!Ul8111t'1'L oa1,1o~~r11a-
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00Ba1t1toe none. H~TPYAHO noKasan, 'ITO ·ope.zrnee s11a•100He qiy11Ku11'onani,.. 

HOR nepeMSHHOlt lf ~,. O , 11H'll!Cll8!t!t08 0 no JIHHM £PYHKllKOH9.lIOH ( 4), ll po 

nopuHOHallbHO uar1tHmONy MOMSHTY OKOT8MH. B 0Blt3ll O T0M, 'ITO 4'~-n 

Jl1111Jl8TCJl 118lIH'iHHOR NaKpooiunll'leCKOlt_ nop=i.nKa {tf , HHTerp11ponaHH8 
no Helt npOll3BO.ltllTCJl MSTO.llOM nepe:aana. G110601mall sner"HJt 39.BllOltT OT " . ' 
3KOTpeMallbHOrO SH9.'18Hl!Jl 491"'0 KaK 0'1' napaMeTpa, KOTOpult HOKllD-
qaeTC~ H3 yon0Bil11 d'F / dl\'~.0 "" O • 3To ypaBH8HH8, no-oymecTBY, JJ11n11· 
eTOJl ypaEH8HH6M OOCTOJ'IHHJl, onpe.nenf>OIJIHM Hrul9.I'HH'-l8!t!IOOTb KaK qiymnum 

'!'eMnepa TYPH, B1tem1tero nOllfl ll n JIOTHOOTM. TaKIDI o6pa30M. B M9.l'IIHTHO-
'ynopt.lt0'18HHOit cpase Bl:l.lleneHHe oaMocor11aooBaH1tOro non11 3KBHBaneHTHO 

nepenop,tHpOBK6 linemuero non11 -::c=JJ4h-y ~·,J-lnt(Q'.o/t-,\)l/2 lj):.o 
H 3aM8H8 CB060.lll!OR 3HeprHH 1!8B38HMO.ll8RCTBYl:IIIHX cnHROll °F (:X:) 

. . • 0 
OB06o.lt!IOR 3i{eprHeit "f mol (Y) B npH6JOOl.8HHH MillleKy MpHOrO no lilt• 

B n.I.3 npH·JIOMOlllH T80pHH B03Myme!tltit no 1terayooo110R qaorM 4lYHK~: 

11Holiallb1toro MHTerpana (3) npe.llllOJ11:etta peryMpnalt npo11e.nypa paot.JeTa 
OB060)lHOit 3Hepriru reit38!t6epro:!ioKOI'O ManteTHJCa B BH;:{8 pas llOJt8HHJt' no. 
rayocoBUM MOM8HT9.M O nepenopMllpoBaHHllM B rip1t6llllll8Htm X9.0TK'l80KHX qiai 
(ITH) 11sa111-1on;eRor'IiKeM. npocToe 4lYHKIIHOttanbttoe 11nTerpHpona1tHe .iiaeT D 
H8HHH3Rl8M npH611wremrn pesyJlbTaT nX<I>. Bl:lcmHe <Ji11yKTYS'IHOH!tl:18 nonpaBKl1 
oo6Hp:u>roJJ s BIU!e p!I.zta no 'IHCllY oyMM no Bo111to11HM Benopa,t. Ta1toe'. 
pisno•ettHe ooorneTCTByer 11s11eOTHOR » MarttorHsMe TeopHH 11oswym :tnlt. no' 
06Ff1T!tOMy O<n,eMy 3it,ql8KTHBHOrO DSSHNO.lteltOTBllll; '1'0 80Tb no napaM8Tpy , 

'Z;~ , I'.118 '2
0 

- 3!pp8KTHBHHlt pSJJ.HyO 06M8HHOI'O 1139.HMO,lttJilOTBHJh flo
K9.SSHO, '{TO B <Jiop,1anH3M8 <JlyHKJ.tHOHarbMOro HttrerpHpOB8HHJl .ltlllt pao'leta 
oBo6o.nHoit 3Hepr1rn B npH61111)CeHHll _·AByx oyio• no BOll!lOBUM .Benopa1t, 01a,,;. 
AYll1118M sa IIX'? H nponopl.lHORaJlbltOM . -z; 6 ,· ,ll0C'1'8.'1'0'1HO orpattH'IH'1'b0ll 
opeAHHM -s1taqen1teM oxaraelioro a L =-4 qiyttKIIMOtta1a (4), ~s11Tinc no ra~· 
yoooBOMY pacnpe.nenemm, H ope.lt!mM OT KES.llpara 01arli.e1toro O L .. ,. 

Ori11caHHS.11 wero.i,;HJta· npHMeHHMa B mHJX>KO_M TeMTteparyp!tOM .1tHanasone,1 

sa HOK!D'l8HH8M 6umaRmeit 0Kp80THOOTH. KpHTH'l801t~l1 '1'0'{1CH Tc , r.i,;e 
T80pHll B03MYut8HKl!' HenpKroJtRS~ O.zt1taK.O: BM nony'fetittoro npe.i,;o'f8.Bll8RM · 
(3) .ltllll OTliTKC Tll'180KOR oyMMbl nosBOJtiteT, npID18HK'1'D er:o X HOOII8.llOB9.HHIJ 
,KpllrH'l80KRX llBJl8HHli M8'1'0.llON pett0pMaltH3aJ.tltOHHOlt rpynnY, KOTOp08 pao
ONaTpHBS8T0Jl 11 rna:ae s. B CBltSH o·3TKM B n.I.4 nooT✓OeHO qiyHKUHO-. 
R8llbH08 npe.ncraB118HH8 0'1'9.TH0'1'H'l80JCOlf oyMMl:I h •KOMnOH8H'l'HOR MO,ltellt 
CTeHIIH K noKii.s'atto, 'l'!'O qiynXIIHOttall ( IJ) B uaooH'l80KOM npe.11e11e itBvre-r-J 
ell 'lacTHHN oiiy11aeH (h =-3) <JlYHKllHOHaJJa 0»060.111tost; 3iteprnH 3TOlt 110.11enH~ 

Bo BTOpOlt rnaiJe ·npe.i,;nOJtEIII H paSllHT N8\'0.lt l!ll'lHOIGHHlt. <Jlyttltllnlt . 

rµttta ll KOppellJll.lHOHHllX il>YHKllHll B FflMKaX g,op,1anH3Ma KOR'l'lntYSllbltOro 
HttrerfMpOBamiit. nony11ennoe 11 rJiaDe I npe.i,;o\'11111emte (6) .lliJt qiyHKUmt 

-fl• 



I'p1rna n03D0llR6i' BUpa3UTb HX 'lepes cp6JlH11B OT npOU31lep;ettnR gJJHKl.1110--
, . . -_ 0( . , . - . • • 

H8llbHl:lX nepeM6HHUX T11na· · lfqi: , , . tf~: .. 0J.IHaKo ll03MCl;KHOCTl1 11enoc-

peACTB8HHO!'O BU'H!C ll6Hl!/I . 'l'aK 11X KOHTl!HJ8llbH!lX l{ff!'6!'paxon O!'plHl1'!8Hll 
T6M, '!TO TO'!HOMY p8C'!6Ty llDJU(aXJTOR llliaib rayocO!lll6 .11HTerpanu. Htr . 
raycoo!laR 'laCTb <pJHKl.lltOHaxa OB060A!!OH 3Heprnu 06H'!HO TpaKTy6':'0R .Kalt. 

Manoe B03MyriteH11e. 'fuKo.f! .noAXo.n, lki{ 113B60THO, H6 BOerJJ;a npHM8Hl1M • 

B '!aOTHOOTH, 011 Mano3qiqien11ne1i: np11 Bll'll1.Clle111111 cneKTpa 1<oniie1<T;fBRux 
nos6yJKAett»ll noopep;cTllOM HSXO)J(.z!ElHHR no lll'.lCOB oooT:eercTBJIDlll;ix ljJyttKl.llill 
I'p1ma. B 3i'OM cnyqae pasn.o11te11He no rayoconi;M MoMettmM He 113MenneT. 

' ·. • . '> 
IlOJlllCOB qiyHKl.l!Hi I'p1111a,. oonna.zta.l'.ll!ll1X, KSK noKasal{O n ITpHll())l(emrn 2 

' .l!HOcepTa1t11H, 0 IlOllDCOM rnanttpro np116mlittettl1lJ, 0()0 TBBTCTBJKllllBf'O o6i;•mo 

IIX1 • .llnn noone.nyllll!Oll nepettop,iupoBK» oneKTpa u ttaxoJKAeHl1R ero, saTyxa
HllR H606xOAHMO npOHSB6C'l'1!. Bll60po'llt08 cyMM11poBa.ttue. onpep;ene1moro . 

KIUlCOa ,ll.Harpa.MM. "Bo "3~6JK8.l_!H6 3TOM Cll~JKHOil H. rpOM03AKQit ripo1.1eAypu. 
B n .2;.I, .HOilOJlb9j.fJ 13!:lpallte!Ul!J (3) Ii (6) no'orpoemi 1.1eno•rna JplBHEJHUll 

B (f}IHKI.IHOHaJiittllX npOttSBO.llfUlX; .l!JIR lf~XOJK.ziBftHR . cpe.zrimx, onpe,llellmlntl1X 

tpJHKQUH fp11aa (~). HaK IlOKa9aHO B n .2.2, 0110 RBllR6TClJ 'i8QTHUM cny-
'laeM mHpOKOt'O Knacca ypaBtt8HHlt . .. . . . . . . 

ns C d"FJl\>J ·_ l . \= ns (d"Fs~lf'J ·+ d . ) . c1) 
. \" d4'tl!j . dtj>ctJ J . dtf°'~ d~"'~ · ' 
J=1 C\I• · <Jh J=i · 11\J . qiJ . J , . J 

5={,2, .. ~ , _ . . . . 
.J00TB8TCTBYllllll1X lt8.KOTOp0My pas6nemm qiyttKl.ll!OHana CBOClO,llHOfl 3Heprmr, 

H~J c: "FJtp] +FR{l{l]. Rmwa BU.ll YpaBtte!mll r:axop;nTO.II npocT1:1M qiyHK

I.IHOH~11bHml .l!HqiqiepettQUpO:eal'UIBM H SaBIICli'i' 0'1' crpyK'l'yp!:l g/JHKQl!01tana .• 
CBOClo,l!HOli attepr1111 •. COOC06a ero pasC:h!eiHIR, • lWTOp!:lli; B CBOD O'lepe.zti,: 
1.UIK'l',YeTC:R llOKOl,HJt,i npH6lll!lK8Hl-161~ ll.llR 41YHKQI-lll l'pmta.. . 

. B .n.ucceprau1-rn )J,IUI B!:l'lll0710HHR qiylir<1.1nn rp;ma liC0071b3J0TCR 1.1000'1~ 
xa, KOTOpag nonyttaeTOlJ HS (7) npH · JR [~1 ::'. F [If] , TL[~] ;,,_ 0 . ~ 
B n.2.3 Ha npmrnpe KDattTOBOil OHC'1'8MU nse:111-1o~eHCTBYllllll1X 'laOTHl.l 00 

Cl(a llRp!!Oil qiyRKI.II-IOltani,ooit hepeM01tHO~ . lflq pl3BK'l'a MeTO,lll!Ka pao1.1en
,16!111R H oeipllna 'l'aKOli OH0'1'01Hl _ypaDHemrlt. npH not-iomu KOTOpon paCC'lltTa-

1!9. i18Jllall ~YHKI.IIDt fpmta B npn6m11Kf'ltHH, C118.llyl)fi18M sa fIXp. B 31'0M ony
tiae .lliiR 4>YHKl.ll!Olt9.11a C.Bo6op;aon aR6pI'HH; :rixo:it;rl!l0I'O B 1.1enoqKy, ,llOOTa,:.. 
'1'0'1110 orpattittillr&o.a MO~SllbD ". tf4- n II paccMO'l'peTb nepilile 'l0T11pe yµa~ 

11emtR 1.1eno<i1tn •. Cpe.iittee oT 'npons.BEiAemt;r .n.Byx qiy1tK1.1notta11&1tul nepeMeit-

. H~, onpeilenR'llmHX cornao~o (6) ~BYX'laOTH'ffiJlO qi,YHKI.IUD fpliHa, naxo.ztwr-
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. CR 113 BTOporo YplBHBHliR J.t6TTO'!KI{ H B paccMaTI!IB8.8MOM npH6nmteRHH sa
'BUCHT""" OT cp8.lllt0!'0 Tp8X It '16T!:lpBX ··noneJi!:lX Il6peM8HH!:lX • 3m cpe.nmie I B 

i CBOll 0tJ6p0Ab, onpe.nenf!1JT0lf. pemettl!!IMH; COOTB0TOTB6HHO, ·'f'p8Tb8I'O .it 
; '10'1'B-6pTO!'O ypaB!!6IDIM tienci ~ICH .B I' naB!IOM ~p1t6llID1t8flml _, ITo.ncral{oBK~ UX 
1 , • ' > • • ,• •• • C -I no BTopoe ypam1ett11e _no3BOllR0'1' 1taiiTH ¢yHK1.111ll I'pHHa r. nepe1topMnpona11-
: H!:lM B HCK_OMOM_ npH6l!,llK0HlUI no llDCOM •. B Clllf3H. C nC>ClleztYlltlHMH npllMElfIS-
l . , . . . . , , _.. . . • . - ,. . ~ . _ .. 

: Hffi!MU B reopnH CTPYKTY pttO HeynopR,110tJ0HHliX M8I'H0THKOB, B n .2 .4 pem8Ht\ 
: 1.1enoiJKa ypaBHSH!tll .l!lllJ KOppellRl.ll10HH!:lX Qy1tiri1in Knaoc1t'trnoK6ll iini,nKOO'l'l1,. . ' . . . 

'. noTeHUHallb!!i'llf 3_1tepr11Jt KOTOp!:lX co.neprnr KaK KOpOTKO.zteltOTBYl'.ll!IH0. OHllll, . 
; qiopM,1pymn11e 6mlll(HHi1 nopR.llOK, TaK H p;anblio.nell~TBJllttlie, B TOM ttllcne 
MHorotJacrwrnue B38HMo.neilcrnnn. B n .2.s-2.6 ::iqiqieK_TUBttOOT& n_pe.n110J1ten-

i 1toro< MeTo.na nponepeila. Bll'lHCiI(3ttHeM .TtJMnepaT,Ypttmc na?{llX_ cnH.ttoBux , 
· ;q>,YHKUHM rp1rna KBaHTOBOit pemeTO'IHOll M0,118/IH r-ellsett6epra; KOppellf!l.l110H
!uon <PYHKUHll Mo.nentt Hs111tra. Ucnollb3Yfl, B KatJecT_Be c11creMu OTctteTa ri·on." 

1ttlllf q>OHOHH~lt raMH71bTO!tH8.H, B n .2.7 nocrpoooo ip,YHKQHOH8llblt00 "npe.noTal}. 
! 116HH6 .lillR OT8.THCTH'l6CKOil cyMMJJ Oilr"reM~ 00 onfitt-$OffDHHll» B'3aHMo.nell-l .. ·. . . .· .. . .. ·. . . 
,OTBl!0Mo,:· · . .• .. . . 

1 
B rpeTbell 11 qe'i'll~pron riia:aax · .nuccepTaq1111 pasil11run qioµ.i"allHsM 

!KOHTHttyalibHO!'O HHTerpnpoBaHH/l Ilp,!M0H6H K T80p0Tl1'180KOMY OOlt08HIDl 
I .· . : . . " ·J 

,OI!OilCTB CTpyKTypHO Heynopn.llO'l6'c!HllX Ma!'lt6Tl!KOB~ . 
B rperbell· rnane Hcc ne.nyll TOR rep-101urna.MtttteOKHe H .n111taM'11qcc1ote 

xapaK'1'6pHCTHKH aMOp:pHOI'O qieppouartte'l'HKa. B Ka'i8CTB0 MO.li81111 11cnOJ1b3Y
:eTOR npocTpaHCTB0HH0;.0.llHOp0.lllt81f "sauopOlI6HHaR .tlf.llKOO'l'b". 1-1 Mat:'HllT
:aO-aKTHBH!lX aTOMOB 00 cntt!IOM . 5 . :· Kallt.llllll, onytJailtt!llf o6pa~OM pao
,npe.nenettH!:lX It 3Uqil1KCHp0Ba~HllX a· TOtJKax·· ('l •• .,',; ?N ), ,,,: [-e"] . otn.eMa 
: '1 • Ha!'HH;,,H!rn B3Sl!MOA8ltCTBHR B OHOT0M0. on1tC!lB8D'l'C8 rensetr6epron
CKHM o6M61iHllM raMl1JibTOHHa.HOM Hs[-:!"] ... B q,dp.te (I), .rrorop1:1lt 'l'enep~ 
saBHOHT or Koop.nUHaT ony'!all1tolt. r.01rp11rypa1tna 1-1ar1til'l'HHX a.\'oMoll. ITpe.n.- ' 

,nonara·eTCII, tiTo noTeH1.11tan· 061-ioo1-1oro _BaaHHo.neltOTBHJt JC'2) :, .nonyc-. 

xaer p:isnCJ;KeHHe B ·p;r.zt \l>ypbe. . · . . . 
. CornacttO P.Epay'l',Y (I959 r.), c;n:io6o.naaR.3t!8pI'ttR OfpyKTypito 1-1er.:.-

·c~a6UllbHOI'O aMOpPf!OI'O \fleppo~arttenma . ·., :' 

· -i::m:~-j>-i(l,,l[i"]>av (8): 

f{cH~11rypi.1.1nonttoe yopa.11ttett1:te no nooo .BoSMOlKH!IM peanusa1.1u.rnt o,iyttaltnolt 
koH!pHI'ypait1111 aTOMOB npOll3BO,l!l{T0Jt O H0KO'r0polt H~ptnpoilaHttOR qiyHK~nelt. 
pacnpe,ll9116HIIR B0µJJtTH00TH P [21t] cny'IallH!lX nepe~SHHSXi K01'0p!lHH 
RBllRIOTCR KOOp.llUHaTU"MS!'HllTlt~ .S'l'OMOB; B;ut ee, B IlpHRl.ll!llO, onpe.ne~Jte~ 
OJI JC/IOBltRHH CIIHT638 aMOp\fJHOI'O o6p:i9lt8~ B n .).! OpH !lOMOctl-1 pa3llll'l'oll 

- ••➔--·.'· -. 

d 



n I'JJaBe I MeTOllliKH crar11crwrnc1Ca.fl _cyMMa l [~"] sa.nam1oa cnyqan-
uon aTOMttptt KOH'1)1tl'ypamm npe,l\C'i'1lBn.Re'l'C.fl KOH'l'i-!HyanbHUM :r,mTerpal!OM. '°''. 

l [-z~] - exp(-J.i1"0)J (dlf) exp "F[lf;-~ [-z")] · 1.YJ 

B. OTJill'lHe. or pemeroquux cacreu, B .narmoM cny'la~ ipyHKL11-1ouan 
T [y>; .fl] saE11CltT OT KOOp.!lliHfi'f Mal'HltTHUX aTOMOB nocpe.ncTBOM .· CTpyK-

i'jpHOW (lKl-1,l\KOCTHOll)_ K011neKTHBHOl1 nepaAeHHOlt . • . 

(.) .. t N .. 
J 1< = .m= ~ e_ -:-c Lk i j 

·. ~N . -t . . J"' . . . 
k+O, (IO) 

l{BIH!IJII{el-1Cfl qiypbe-o6pasoM 4l
0

1!Y1CTyai.i1rn TIJIOT!{OCTil • .lliii Ha~&.l;.zi;rn-..,,: ,umoro 
Bnna «pY!iKUllOHalla .t [izl:IJ ·. B npe,nciTaBrieHlll-l_ KO lllleKTlUlHUX nepeMeH-
HIJX.: .Pk :B n.J.I BUTIOHHSHO Teµ.10.ni1ttaMH'l6CKOe ycP.S,l\H6Hll6 no Mal'-
!f11"1(!0R ·no.zioucTeMe, KOTOpOe npOH3BO}l.l-lTClJ .nyTeM cjiyHKI.lllOHallhHOI'O llHT&-
1 ~upoBaHll.R B!lpalKeHll.fl (9). B pesynhTaTe KCiH4Hrypau11ofiuo-san1101,rnan 
OTa'l:l-!CTH'leCKa.fl OYM.M~ Z [ 'z ~] .. npeJ1.0TaBll.F16TCJJ .B Bl!,ll.6 

l(i"l== exp(-J>"FH + u f?])' (II) 

I',l\e qiyUKl.jllOUa)t '--

U[;>l= L 
.. l=3-2 

L.: .. L at 0<1~ ... ;l0 -
l<1+0 l<l+O {N-L-2 L! . .P lk1 ... J\i: 

(12) 

llM66'l' C~l!lOJI 6espasW6fUoll 34J\li8KTlUJHOH 3H8pi'llli KOHqiHrypal.jHOHHOi'O MSlK
a TOMHOI'O Bsam10;!{elloT:am:z, cpopuupye~, on MaruHTHOH n0.1\0110 TS Moh •. KoaqiqiH-

1.jlleHTH!IS 4JYHKI.IHH Ql (\k,1, •• ·., lkL") u uesa:a11ClllHlli OT J\ BKlla;!{tw 
·:e OB06o,l\ttyll :mepr1m D!lpa.l!tallTOJJ '!Opes 4JYHKI.IHOHaniH!l8 Op8JI.Hll6 Ma!'Hlti'-
HUX noneaux nepeMeuttux • !-\'q , onpe.neneuuux Ha pacnpe.nenem-ru 

. I'u66ca C OTpyKrypno--1tesaDHC!lMOil 'laCTbll 1PYHKI.lHOHana. OD060;!{HOll :rneprmt 
"F [lf] a F [lf); j>=O]. KomjmrypaQnonHoe yope;!{HSHHS cpyHKI.IHOnana U[f] 

sanepwaer nocTpoe,me ono6oAnon '.aueprnn aMoppiioro qieppoMai'I-le'l.'nKa, KO
TOpafl Y'IHT!IDaeT BlIHJtHne OTPYKTypuoro 6eonop.RMa noope'AC!l'BOM CTpynyp
HllX KOPI_:8lIRI.lll01m11x:cpyttK~nn m_rnp:In-1oi! onoTeMU 5~m (lei. ••. , lkl) = _ 

= f[L 
2 <J 11q ••• .P11<~7av. r.ne" C " ... osnattae_T nenpn:ao;!{HMoe ope.nuee. 

3ru cpyHKI.IHH; ope.nu KoTopir.< ooocSoe·MeoTo sa!fl,l!-.laeT aKonep11HenTaJihHO 
~:-~:.esllD.naet.iuR oTpyKTypt-rnl! qiaKTOp Sam (k) = < .Plk .?-11c>av , tmo-
_-rynall'!' F-tap;i;!{y 0 TI0'1'8Hllll81IOM 06MatHOI'O DSallMO.llellOTBllll-~ KatteO!lD8_ napa-

I4 

1 ., 

- M6Tp0D T60pllll u, KaK 113ll60THO, xopomo MO}I.Sllltpynro.11 O'l'PYK'l'ypHllMH. 

<pyHKUlllJMll OHCTeMll T:aep.zu1x oqiep. 
_ B n .3.2 1BUA6lIHB npeJ1.:aapH'l'61IbHO' caMOCOl'llaCOJJaftH08 110118,HSff~eRO 

JIBHOe DHp.:meuue ·Jl.nfi o:ao6oAttOfi aueprH!l B B».ne P!IM qlityKt'yauuomrnx. 
noripaBOK O :aospacTalllllllM 'lllOlIOM c.yMM no B0,11H0:Bm-t ll8KTOJeM. B /4m;oep-

. Ta1.11in no »y'letto np116Jrl1JKeHHe ·. JJ.Dyx cyMM no EOJIHOBllM • :ee~TOpaM, ooO'l'Ber

oTDYlll!lee uopoMy nop.RAKY oreop1m :eosMy111ettIDl no Ky6y o6pa'l'Horo ~HY~ 
ca :iqicjieKTllBHOl'O :asaHMO'A8HOTBHJJ . ,z;~- .< • 'lpH 3'l,'Olf .llOCTa!l'O'ffiO OI'pl..; .. 
HH'lHTbon B pas110JKeuHH (I2) nep:amrn TpeM.fl otaraeuil1ot c_ 1m3il)lj_iHI1H8H'l'aitHl 

0. L (lk1 , ... , lkr) 7 L ~ 4 ~ :3 rit ll8lll'!qum,. B!,l'lHCllemuie C 'l'~6ye1,1oa 'f()q..' 

HOOTbll B n .J.2 Ilplf TIOMOUIH £PYHKl.jHOH8llbHOI'O HH'l'erpHpOBaHH/l, HMOO'l' 

CMHO JI ~ypb&-0 Clpa30:B 3ql(jl8KTHBHUX · MHOl'O'laO'l'H'!HUJC:. BsaHNO.l(88C'l'l!Hll H OOB

M60THO C f H OTIHCllBaJl'l' DKiia.il cnmio:ilux KOPP81I.fllH'lOHHllX 3~e·t'l'OB :B 

TElp-10,l(HHaMHKy aMOPlJHOI'O Mai'l{8~l-!Ka. HaMElHHOe Bllpallt8HH8 )Ullt CB06o.n
H0il :mepl'HH no3BO II.R8'1' HOCJIS,l(OBa'l'b 'l'6pt,10)UiHaMimy aMOpllHOl'O ~eppOMal'
HSTHKa B mupoKoil o6!1aoTn HsMe1teHHJJ TeMnepaTypir, BHemttero noli1t,n110~ 
H_oom. Ha era oouo11e paoo·quraHa HaMaritHtJettH09'l'b H nony~eHo uome 
y paniieHHe .ztlI.fl Tel-!rrepa'!'ypu Hnpu, sanuc111llee O'l' oTpyKTyptoro. c)aK'l'OJ)!l 
CHOT8MU 

f~=~+J_L 1\ 1T: rs~~(k)-11- -
C N !K i- Jk/ T; . . 

~ Jk\2( ~--. ~\ r25(5+ ◄)N~(r;-J. 1:- Jk/T: +,P;)' (D) 

3;!{80b jk,.;, J~ / Jo - K034l4llll.jli8!f'i' ~yphe 06M6HHOro 113aHNOA81lC'l'BHJt, r:= Tc/T;, T:- 5 (5+-l)JaN/3'1 - TeMri8Je'l'YJJa Hnpu 11·npH61IHllt8RHK 
t,!OneKyllllpHOi'O TIOllJJ. B lll-'HSilHOM: TIO 06N8HHOMy B3attMO.itei:C'l'BHll npHt511Hllt&
HHH 3TO ypaBH6HH8 OBO;!{HTCJt K H3D60'1'HOMY 1;111pallt8HHll A.ry6aHOBa 

. (1960 r.). T80pe'1'H'l8CKVI npB;!{cKasa:emero 1tll1!8HH? aMOp:pttOI'O ipepp0!4B!'H&
'l'l13Ma; 

n.n.J.3-3.5 'l'p0Tb8ll rnaBll ITOOll!tlll8HU aaanHsy OTimtOBoa AHHllMHKH 
j aMOJlPHOl'o qieppoMal'HernKa; C ~'l'Olt 1.fenbll B n.n.3~3-'.3.4 paspi6oirana "' 

M8T0,1(HKa DU'lltCll8HUJl KOHiparypaquOHHO-yope'AH8HHUX omritOBliX 'l'et.rnepiTyp

lI!IX cpJHKI.lHll rpuHa :ii paMKSX !p0l'.H8.l!H3Me KOH\'lfHyal!b
0
iw.ro RH'l'8~Hp0l!SHlffl 

H np01!3BS,1(en pl0'18'1' nonep8'1HOll WYRRUml I'puaa 1<·~ + (q])".' { ( lfq tf-ra>av ... 
- 2 }/(20l k); lf: = If~; 'itp; • .llBo~Ha.R ~epTa o6osn;..tta!''l' '1'~p!OAHffQlflA80k08 

.lS. 



'yop8.ZlH8Hli8 no pi.cnpe,ne11einm . ri166ca. C KOH4!HrypaUHOHH0--38BliCllMllM . 
J}l>YRKQHOHallOM .l= [l{'; 9] Ci8060.1mon 3i1eprm1. Cpe'AH88. (t.p~ lf.:.\>av 
. 1taX0.ZlH'l'0.ft H9 uenotiKll y pa BHem1a B qiyHKUHOHallbHllX flp)ll3BO.ZUillX, .!!Bl!JIIJ
' meltC'I o6o6mmUieM npe.n.noltlenmix :a I-on rnane: ypaBH8Hmi ( 7) .Zlll.11' iiill:tl{J 
·ttult I'pima: . . . ,;•;, 

<n~ ( d"F lf;.9 + d: \\ ,::.0 · · 5=i,2, •.. 
· dl{l01r · dlf°'J J/, ' . 

• _
1 

. a1• .. ·.· C\\.1· av . 
J- 7J ·_ 

. (!4) 

B 0UH'IH8 0'1' peryn.11pH1lX peme'l'O'!HllX CHC'l'SM npH attamfae 3'1'011 
uenO'tKH TIOitBllfl8'1'0.!I. H8'1'pHnHallbf11i? H xapaKteptta.11 .Zlllll HeynopitA0<!6HHllX 

1-OH0'1'8M npo6neMa pl.Otten ll6HHR T8pMO,ZJ;¼{HaMll'l80KOro H KOHIJHII'ypaQHOHHOI'O 

· yope~HeHHfi B il1rpsxe~HJ1X r~na (lfq:''.'.lft!, _?1<\.;. 21k•,.,7a,/· B n.'.3.4 

pa3pa6oiraHa pe~yllitptafl npoue.zcypa -raKO!'O pacuennetnrn~ npH noMOlllH Ko
' 'l'OpOlt uall.ltetto miaoe. BH~8HHEl. ]Ullt KOHqJHrypattltOH!io~ycpeAHSHHOR non~ 
\pe'iHOK qiyitKUHH rpmia K~~(l<,C.1)'" £~".; (Yi<~r.:i)/[1 '-0c'J<L~:'(lk,c.)1-Bemtimta 

L ~~ (\<,Q) p!.~O'!H'l'aHa B npn6mil!t8HHH~ Oll8AY~ll1Ell4 sa ITXP, 'i'.'O cor~
oyeTO.lt o TO'IHOC'tb» paoqe-ra u:eocSoJJ.HOll .3nepr1-1n. I1011JJc nonepettnoa qiyltlt• 

lq1m I'p11Ha onpeA811l[8'f' ypilBH8HH8 .nrur MB.I'HOHHOI'O CIT8K'l'p!.' a1,1o!JiiHOI'O 
\qieppoMaI'lier:".Ka n e·ro sa'l'yxattne, J'IH'fliBS»l!lne BsaHMOAellc-rnue oTpyx-

,'fYilflix .H MElI'IDU'HIDt l)nyt-ryai:tffll~ . 

E(k)==JJh ~ <<~•»avf~(CXo~<Xk)+ ;~ f { np (CXp-~~-n<J+ 

+ Ma.(Y)(«j,-~p-1<) +· .M.!(!:l)(C{p- ctp-l<Ja >c 

· Mf(!:l)(l...:. cxpM a(~)) · · ···· J>O '."" 0!~--1< Mi(~)) 

~ . · M1CJ)(ctp- <Xg,~I<) 5°m(p) + 
)C ___;_-+. ' 

.E(k)~~P ·/(~.;.;-~p..:.1< MaCl3))2 

· M!U1)(0!p~C{p.: k)a" 5""m(p) . l . 
+ s,o...:·ap· MaC.~))2 . . ·• E(I<)- ep'."lkt •• 

• < • • • • - • • •• • • 
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(15) 

rk(Q)= ~L Mi1:1)(cxp :--Oc'.p-'lky .. 
tiJ p ~ - O'.'\P--: k l'-h(':i) & (l:p ...:. C,J) + 

'.'..J 

+ '.Ir's;::-
. NJ,2 'T 

M~(1:!) (ap - cxp _ ;y ~(Ep-11< - e.:>) 5arn(p) (I6) 
. 0: ·_ a::~ Ma(!1))2 

I',1(8 «s~~av - ope.nm-Hi Marm1THUH MOM6H;i np=(e iep"."~ri, E.p -

cneKTp ll cnm~nonH_OBOM np~C!mlllteHI!H, C(p=_riJ~ ~/\/;Ml~l':l}=(~J5~(5i::!} 
tt B(S!:l} . - 4JYHKllHJl EpannrosHa. Hali.nettHll8 BllpaJKeHH.ft co.zcepiKa'I•, 
napHu!i CTpyKTypHllfl qJSK'i'Op auoppHOll: i:ntC'1'8Mll H cn:p4B8AllHBll B.mHpOKOM 
AJ11ana3otte TeMne:p4'l'yp. B 'laC_THOC'l'H,: ·npH ay neno·n~ireMne:p4Type cneK-rp 
cn11HO_BUX -Bo »H Cin11soK K DHpa.iKeHmo rnonytieHHoMy_ :enepBlle T .&menomu 

,·' ;/P .: --- · · ·-·.:r•· -.--1 _ ·· ·.: . · : _ · · -· ' 
(I9JF .. t-)/ lfa--sa paooe.1tHU.ft .Mat'HOHOB Ha qinynyattulix crpyKiypll •Sa'l'y ... 
xaHRev'cri~KTpa''lifnwmo 0'1' Hyn.11 'A~e npn ,.T , =O~ 'l'i'O, 80'1'80'1'138,~HO, 
CTaBHT Bonpoo O CTa611libH00'1'U Mat'HOHHllX BOS!>j'l!(.Zl8HllH ,13 aMoppitOM :<l>ep
poMat'H8'1'VfKe. B o:--!IsM o 3'1'HM •B rt.J.5'npe.zi;np1nrn'i ananHs .zin1mR0BoJIHo
Bon o6naoiu cneKTpa npu HJll3KHX TeMnepaTypax. IIoKa3aRQ, qfo npa 11&

nux 3H8.'leHlllIX BOll~IOBOI'O B8KTOpa. JIM88'1' M8CTO it~Ap!.'l'J,f'IHl;lil, saK'oa ;llllC~ 
n epcmi E (k) ~)J k2 ' t a sa·TyXaHHS B 3'l'Oil 06nacr11 nponopuH01tanb1tO : 
n,r'l'oi1 cTeneH11 Bon~onoro :aeKrora: G1<"' k5 "~ 3-ro no.ztrBepitAaer. oy- . · 
ll\8CT'.BOBaHU8 '•xopomo _Onpe_neneHHllX· OnHH'.'"BOJIHOBWC BOS6yiit.lt81Uffi .B .lllI!iftlfO

B~llHOBOM npeAene> r~e crn~»:Ball'l'Cit 3~8KTU ~8lll(OMaomm6nID: C'l'py~, 
_ 'l'jlp!tuX 'HeO)).HOIJO.Z(ltOCT~tt. TeM tie ~enee:ireynopl}.\0_'18HHOg'l'b cmoTeMH sa:.. 
Memo .. Bn11,reT Ha 11en11'lllHY KOHOTaHTN CnHH-:OOlittoiloit llt8C'l'KOO'l'H ,] .·· :, 
KO'l'Op!lR; Ka; llOK831:ll3alOT Bll'JH0]!8R11.ft~ saBHCaT o~• (:;pyRTypaoro cpauopa 
Cl!C'l'8MU ~ B 3TOM litemipi.rpa~e BllllOlIHett 'iROlleHHHll paotie'f Maraoimoro , 
oneKTp!l B 'ja3»H'lirn.x np116n1t1Kenuax O UC!IOlibSO:eamteM _rilenztool)epnori MO,.. I 

.zcen» aMopI>itoit C'I'pYKTyp11.·<- · · ·' · ·.•··_ · -. _ ' · . , : .-: · ·._.· .··. ·. · ·. · 
. B ll .:3.5· npoattalimJHpOllattO llOlie.itemte CllOR'r8ftHOa HaU8I'HH'l8mtOO'fit 

,,,ai1opp1toro <'peppoMarHe-r,iKa B oc5nacTti nnsiciix TeMnepaTYP• Hcfrion&sy.11 
npu6imllteliue .ztBYX oyi.li.l no DOIIHOBIM Bei-TOplM 'Anlf OB060A1tOn 31t8pI'Ht1, 
Hait.nano BllpaJKettne .t(,r; RHSKOT8Mrtepatypitoa ttauaI'llll'18HHOC'fH·- B lt0TOp0M. 
npon3Be.nem1 nepeaopmpoBita onlm~Bin1tonoro riplt6lll!llteHHit sa o'let Ollura• 
8MHX~ y'IHTtlllaDll\HX pacoemnie MaI'HOROB Ha c-rpynyp~ilic qinjn:,iUHJIX. B \ 

: pe3y11l>TaTe nony'leHO RM"IK()TeMIIepaTypttoo paSl10Jl8!tH8 Hruil3I'HlA8Hij00'ffl. nci1 

t.!!.Q}1l.lt!3-lll;IM n 1ien~l4 .:c'ienewtM.~OBClOOltil:tKO!'Opoe':Ool'iuicyetoi: 0' MHRtafl1.~ .·. 

~-



a1tonep11M8H'l'a H MOlK8T 61:l'l'h 11CTIOBh30BaHO .lUfl .OU8HKl1 napaMeTpOB M0-

.zt8llbHOl'O o6MeHHOt'O l33a!iM0.71.E:acTBlHI • B .IIB~OM mme Ha»,n.e,11:1 KO:Jc}1)HU118H

'fll 3'l'Ot'O pa3110l!C8HWI 11 .l\OK0.3R!lO,. '!TO B paocMaTp11008MOM np116m!lK8Hllll 

Jieynop;.JIO'i8HHOO'fb c110TeMU nnnHe'l' Ha Ben11'iHHY Ko01J4111u11ett'l'a B3t2 

11 saKoHe Enoxa .· M (T) / M (0) = 1 "": B3 ; 2 ·(T/T c )3
12 

• 

,,_ 

B n .3S BHnomteHu '1110 neliHH e pac1.1em no ny'leHHHX nupaJl(ettw1 o ue-
Jlbll 11oone.z1onaH111J BlIH/JHtf.fl OTPYKTypHoro 6e'onopH,nKa !ta MarHll'l'HH8 · 

p:ae>ltC'l'Ba aMOp:pHOt'O qieppo1-1arneT,1Ka ~ BH'!l1C ll8Hrlll npono,nnnl!Ch ,nl!fl pas

JlH'iHUX, MOA8118h aMOp:pHOR OTpyKTYPli H o6MeHHOt'O nsamrn,nettCTBllfl. npou:r 

ue,ne1i. quc11ettH!iR attanus pasnn'iirnx np116n111Kett11ii ypantteHl1R (D) ,nnJI 
- . 

'f8M118paTyp!i KJ:>p11~ B xo,ne KO'l'Oporo )lOKa3aHa H81IHH8ttH9.fl KOHU8H'l'pamtoH-

lfa.fl sa:a11011Moo'l'c Tc: · • noiasaito, q,ro KOppeKTHliR yt!eT Marttomrnx u 

O'l'PYK'rYPHUX q,nyKTyattHA nos:aon11eiT;06HapyJK1-!Th KpH'l'H'18CKYll KOHU8H'I'pa

J.lm;l warHH'l'HHX aTOMOB, Hl1lll8 KO'l'Opon D Ol-!CT8M8, HC'i83a8T 41eppoMat'HliTH08 

ynopsi.ll0'i8HH8o. nonyqeito ll '!ttOJl8HH0 noone,nonaHO. ypaBH8Hli8, onpe.zr.en/Jll-

1188 ycnonne H3M8H8HHfl po,lla MarH\.t'l'HOt'O 4)830BOt'O nepexo:zr.a npH onpe,no

ll8HH0M 1}00TH0m8Hl1i( M8llt.llY ITlIOTHOOThll CHO'l'eMH Ii pa,nnycoM 06M8HH0t'O. 

B36HM0,ll8lt0Tllllf{. Bllf!OlIH8Hll MamHHmie pac'i8'l'li saBHC~,9,CT!t,,QITHH-BO lIHO-. - . . --.~~ - n· \ ,_, ..... _, '1' 

:aolt llt80TKOCTHt K034JtlJW!H8HTS B 38KOH8 Enoxa )l,llf{ HaMat'HH'l8HH0CTYl Ii•' 

'r8~m epaTypU KJ:>p11 'OT napruieTpa, xapaKT8pH3Y l01l\8I'O CT8IT8Hh pas yn Op.fl.IIO

'i8HH00 TH Ol-!OT8Mllo Pesy111,TaTH' BIJ'lttOll8HHlt KatteOTB8HH0 cornaoyll'l'Oll 0 

BUBO.ztaMH 3KCnt:.p11M8HTallbHl:IX HCOll8.llOBamrn O 0Mf!t'tt8Hl-!H C~HH-BOlIHOBOll 

1E00TKOC'1'H, 6onee. 6HCTp0M na_.zr.eimn HaMaI'HH'l8HH00TH C poc TOM T8~mepa- ' 

rypH H noH!t'lt8HHH KpHTH'·t8CKOlt TeMnepaTypH Tc: B aMOp:lJH!lX qieppo-

warner11xax no opaBH8HHll o·cooTBe'l'OTBYllll\ID4ll KpHOTannH'l80KllMH OHOT8-

waMHo 
B '!0TB8p'l'Oit r11a11e noo TpOeHa cTaTl1CTH'!!)OKa11 reopHJi Jt_HJIKHX Ma~ 

neTHKOP, ITO'A KOTO.PUMH no.ztpa3yM_eBaeTCJ! I3BHOB8CH08 JtH.ltKOe OOO'l'OfIHH8 

OHOT8Mi.i M8t'HHTH0-SKTHBHl:IX a TOM OB. ,06-beKTaMll ee f!B/lflll'l.'Ofl Mat'HH'l.'HliU 

lltll.llKOCTllt npe,llC'l'aBlllllllll118 co6oU pacnnaB!I nepexO.llHliX ll pe.zr.K 038M 8JlhHHX 

I Merannon, onna11u saM8lll8HIDI• np111,1ec1tue Mar'HH'l'lme aTOMII K0Top11x npe- · 

I (}IJBSJl\ ll OOO'l'Of!!Jlut T0p,!OArniaMn'10CKOt'O panHOB8CIDl O MaTp11ue1t OCHOBHHX 

\ aTot.1on·._ ,Ilpe.ztnoace1rna11 TeOpM mne npmieHHMa K om1oamm qieppoMaI'HHT-

\ H!lX llCH.ltKOC Tell, 11 KOTOpHX TO'lKa Mat'HHTitoro qiasonoro nepexo.na Haxo

.llHTCfl ll iltH,nKOit ipase. Tioone;nHHlt npm,iep B onpe,neneHHOlU-lepe _B!lXO.ltHT 

sa paMKH yxop9HHB!lll-lXOll npeac-mnneHHit •. OBll3_u:aaJJlllHX qieppOMat'H0'1'11SM C 

-tnep,n1m TenoM R oTpiJKaDl!lHX ,TOT qiaKT, t!TO Ii 6onbllJHHCTBe HSBeCTH!lX 

oxy'laeB H3..;sa J.tanocTH odMef!HHX 01111 no opannettroi c KOHqiurypauHOHHHMY 

ll3aHMO,D.eilOTBHlUnt TeMnepaTypa Ki:lpH o6Ut!HO M8Hl,lll8 T8MIT8!3'l'YPII nnanne-

HHfl _COO'l'B0'l'Crl3Ymlll0I'O nemeoTBa. 0.Z1.H8KO B npHHitH08 H8 HCK7JD'i8Ha 011Tya~ 

l8-

Uil.fl, J(Qt'.l\8 B HHOI'OKOMITOH8HTHl:IX pacnnanax KOHKyp8HitH.fl MeJl(AY KOHqJHI'Y-, 

paul-lOHHUMH Ii 06M8HHW.nt B3aUMO,neitc'l'B,ID!MH ll pesy,n,Ta'l'e HX nepeHO{'.MH- -

ponK11 HapyrnttTC.fl n nonbay noone.Z1.Hl!X, H. TeMI1epaTyI3 impn npan110H'l' 'l'0.'1-. 

tr.y ITl!aBJI8HHf{. 3KcnepHM8HTallbHO TaKM B03MOJKH0C'l'b 110,ll'rBe~eHa HOOlie

.llOBaHHJIMH paonnana sonoTo-Ko6an&T (r.Eym, ".ll,'K.l'D»,nepo.z1'l', 1968 r.; 
E.KfBQ?T, T.AnexoaH,nep, !973 r.). · 

'B n .4 .I o6cyllt,naeTCf{ Mo.nenb lKH.nKOt'O MaI'H!=)'l'HK8, B K8'100'l'Be_ ~.O'rO• 

pofi paccMaTpttnaeTClf KnacowrnoKait lf(~ll1,KOOTb. t-1 M8t'HH'l'HWC 6'l'OMOB co 

OITiiHOM 5 KaJK,ZJ,Ufi, OITHCl:lll88M8.fl raMHllb'l'OHl18HOM 

\4= Hcont['lN] +1-\~[t"] ·(I7) 

l{of!gJHrypaU110HHlifi t'aM11llb'l'OHH8.H .\.\ eont [tl<I] OOC'i'OHT H3 KJ1H8'l'll'!80KOR 

3H8pt'HH Mat'Hl1THHX 8.TOMOB It OOT8Hljl18llbH0l1 :rnepI'HH cp [1tM] . 'nsaHMO .. 

.ll8HCTBHH M0)i(,lly HHMH. MarHHTH06 ITOB0;l181tH8· OHC'i'8MU, KaK_ H
0

D oxytiae' 

aMoppHHX MarHeTttKon, onHCHBalOTCfi rensett6eprono'iHM oelMeFIRHM raMHllb'l'O"' _ 

Hl1aHOM 1-1!, [iN] ·- • nocKOJlhKy H8H:5onee BepOJI'l'HOit peanH36QHeH.lltHJ.tltHX · 

Mat'H8TliKOB lfBll.fl6'1'Cfl pallHOB80HUil pa¢'1'B0p_ Mat'HHTHUX H tt8M6t'HJt'l'HIIX a'r~ 
MOB I npe;r.tnOJK0HHHfi raM11nbTOHMaH O ne.nyeT paOCMaTpH:aaTb B Ka'i80TB~ 

0qiq1eKTl1BHoro raMHJibTOHltaHa eve TeM11 MarHHTHUX aTOMOB, BOSRHKSJOlllaro •_:a;; 
pe3ynhTaT~ yope.Z1.H8HH/J no ,ooc TOJIHHJIM H6M8t'Hl1TH0li no,nc11C'1'8MLI. B CHJly·' 

:J'l'Ot'O 1108 B3aHMO}.t8HCTBHfl; ITpHOJ'l'CTBYIOl!IH8 B H0M, Mory'l' CO'A8pK8'1'b K8K 

11CX0l\Hbl8 • TaK H 3ql4J8K'ruBHU8 B3llHMO.t{etioTBH/t nocpe.D,OTBOM H8MantHTH0'1 

ITOJICl!C'l'8Ml:I• npH 3TOM noTeHttl!ailhHM 3HepI'H.fl tj:, [ i~] 00.ll8plUIT' 

BKlia,lJ;J:l _OT KOpO'i'KO)leltoTBYDl!IIDC Oiill 0'1'T8lIKH:eaHHfl, .llallbHO)leilo'rBYlll!IHEl' 

XllOC'ru napHoro noTeH111talla; a 'l'aiate .MHoroqac'l'mrnue Meatarow1rne ;esa~o,,i 

,nen C'rllli.fl ~- B .llHOC0!)TattHH npe.:ztno naraD '!.'Of{ H3B80'l'HUMH 'r0pMOAHHaMH'i0CKH~ 

11 CTpyKTYp!IU8 1PYHKllHll 'IHCTO lKU.llltOCTHOil ITO;l1CHOT8Ml:I C l'~UIHJib'l'OHH6ltOM 

, H con¼ (t 11 ]- , paocMatpunaei.ion :a poni! OHCTeMH O'l.'O'i8Ta~ B 'iSOTIJOOTKj 

~JI.fl' ee OITHCaHHll MOl!IRO HCU0llb30B8'l'b p83YIIh'l'a'l'j:I n .2~4 AlllJ KOpp81IllllHOH"" 

HblX rilYHKQHH KnaoCH'leOKHX lltV..llKOOTeil. 

'Tepuo.nmrnMRKa l!IHJ.IKOI'O M8t'H8THKa llOlIHOO'l'bD orrpe,1t8ll,T0TO.fl 00060:zt-: 
11011 :rneprueit l-lLtq +"f!lq_ , 0 r,l\eono60.1tua1t tH~PI'Hfl ( Flt~ ,' ~,~:.,_ 
KOC'l'HOH llO.ltCHCTeMY ties ytteM Mat'HHTRUX 11sam10.1J,e!tc'l.'BHll: 0"8.110,.aDltllO'l'tHt/ 

cym10;1 OllOOO.lJ.HOii oiteprnff ~Jl,8alib1tOI'O rasa, BK71a.IIOB O'!' KOpO'l."~JJtelt~ 

CTBY1:Jmol-f 11 .llSllbHO'Aeilo~.aylllnea '!aC'l'eit lto'i'e!'. iue.11.a B3al1l4MeiloTIDtA:. B,:,opod 
;o11araeMoe npe,nc'l.'Eilllll!8'r ooeioR l,IRt'HlltHy~ lJa~'l.'h Ol!OC>~)tltofi ~,ieprlta C • •• 

· -:-t~ = -j>~i _Lh_( Z h"]_ >con¼: ·· ,• (JB} 

19 



r.ite 13en11q1,ma z ('l. 11 ] ' onpe,neneHa 1l (9). B 0Tn11q11e OT aMoptmoro 

onyqa11 (8), renepb yope.nHeHlie no KOH~11rypau1111M 03HaqaeT o6uqHoe 

repMo;:·rnaM11qeoKoe yope,llHett11e no pacnpe,neneHHD I'H66ca o n0Tettu11anhttoll 

3Heprnen c,\::> [ i"] · H npOH3BO,llHTO/I no.it 3H8KOM noraplirpMa. C yqeroM 

(9) HOXO.ltHOe m,palKettHe HMBBT BH,ll 

T~t9 = "Fmol(LJ)- f 1 ln'< j (dl¥)e "Ft~;
9

] >conj- (19) 

r.ite, KaK o6uqHo, Bu.nenetto caMoooi:'naco.,aHHoe none l;j , MUHliMH3npy-• 

mmee 013060.llHYD aHepr11n • 

' B n .4.2 npe,lllIOlKBH!I ,llBa B3anM O,llOnOlIHlHllIIHB ce611 nO,llXO,l!hl K HCCne

JtOBa!ll-11) 1rn,1urnx MaraemKoll. B l!epBoM 113 ttax o llBllblO 113y'IeHHII MarttH'l'-' 

HUX xapaKTepHOTHK o6'beKTa B. BUpaiKeHaa (19) OHaqana Bun onmreT011 KOH

qi11rypaL1HOHHOe ycpe.llHeHHe H lilCKJIDqaeT011 q11cTo lll'.H,llKOCTHBII no.noacTeMa , - Uq .. 
o · H col'\j- • B pe3yn&TaTe B n .4 .2 no11yqetto npe.Z1cTa1J11eHHe "F5 , . 

1l BH.l!B KOHTHHyanhttOro lilHTerpana .Tana ('.3) no Mar1tlilTHUM <I>YHKUlilOH87lbHUM'. 

nepeM6HHI.IM ljl; O aq>qJ8KTl1BHUM 4JYHKll110Ha7lOM CB060,llHOll aHeprHH 

FNJ = lh < exp "F [ l.f; .?])conj• noone.l!Hlilll npe,1tc'l'aBMe'l'o11 1l qiopMe 

<I>WKQHOHaJibHoro p11J:la (4) o nepe1topM11poBattHUMH Koaqiqi11u11ettTaMa . 

tr,oc '~ (q\ ql) , B KOTOp!i8 BXO,ll/1'1' KaK onlilHOB!i8 "L h•••, ..... L. -1,••·•, 
4JYHKQltH rpttHa lil,lleallbHOlt OHOT8Mli OnHHOB, !.'8K H lll'.H,llKOO'l'H:!18 OTpyKTypH!i8 

4JYHKQltH 5°L (k<, ••. ,.ft<L) · CHCTeM!i O'l'O'IB'l'a O 1-tcont • B 
n .4 .j:: np1-ll38.lt6Hll li1lHbl8 1llipalK8HH/I .l!lI/I KoacMHLIHBHTH!IX <PYHKUHlt 

mN.., ~ (q nr ) , L 6 4, o_ 
0

npe.Z1ell1JDmHe qiyHKQlilO~an coo 60.itHoll 
- ,..1,•••1-L 11•••, '"IL · . 
~H8pt'Hlt B npm5nmt81Uffl MO.l!Blm " I.flt-". 

JllIII H007l8,ll0BaHH/I lll'.H.ltKOC~HUX OBOH".:'l'll paOOMaTpl'l1l88MOll OHCTSM!I 60-
nee Y.l!06HUM fJBiIJ'l8TC/J Jtpyroe, nooTp06HH08 B n.4.2 npe.l!OT8BlI8HH8 C?-0• 

cSO.l!HOll _3Hepr1m, KOTOpoe· rionyqaeTCJJ .'ii3 (I9) HCKJIDq!m11eM onHHOB08 no.14-'. 

.CHOTCM!i nyTeM cpyH!<UHOHalibHOt'O HH'l'erpHpOllaHrut no MaI'HHT!t!IM noneBliM 

_;nepeMe_HHliM lfq' • Hcnonb3YJI .z1anee llhlpallteHHe (II) .l!M oranto'l'l-t- ~ 
'.'180KOll oyMM!I "l [ t"1 3a.l!aHHOlt a 'l'OMHOlt KOH4>Hrypaum. no nyqeHO Blipa

:11t8HH8 'A7lJJ OB060.itaon 3Heprim B npe.ztO'l'8BlI8HHH lUl)tKOC'l'!t!IX qiyHKUHOHan&

)dllX nepe:~8HHliX 

. r;tq.:.. FM-,-• lh Jed~) exp \lt~l ~ t (20) 

vlH'l'ft'pHpOBattne 3.l!80b BS.ll8'1'0JJ B 6e~Kcmeq1tux npe.nenax no .z:enormn•eni,.- · 

HOil H MHl!MOit 'laO'l.'1114 0Kal!11p!tOll qiyHKttHOHa7lbHOll nepeMElHHOll . 51( • co-

'np!llll'.eHHOil K KOlllI8K'l'HBHOl1 nepeMeHHOH JI<. • noc'l'pOeHO pas l!Ol!IE'Hl18 

WYH!t.4!.!<1ft81!~ _QBo6o.itaoa __ aHeprHH: ;J'J ~J .. no c-reneH.III' ~ ~ o 
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Ko3qiqim111eHTaM11 'lh ('i<1, ·~. , lkL) , Ko'l'opye 1npe.11eneH11 .l!JI/J l !: 4 1r1 

B!lpalKalOTC/I qepe3 3qlip8KTHBHb!8 MnoroqaoTl'l'IHliB 1l3811MO,ll;ellc'l'l:lH/I 

QL ( lk1 , ... , lkL) qiyHKtt11oaana (12) 11 cTpyKTYPHHe <PYHKQHH JKH.l!KOOTno.0 

Cl10T6Mbl OToqe'l'a s~ 0<1 , ... ' kl) • • 
B n .4.'.3 B pe3 yn bTaTe qiynKUUOHallbHOro HHTerpapoBaHHH I!O):o.111tux 

Bllpa,ll(8Hl1'1 paooq11TaHa CB060,l1Ha/I' atteprirn lKH'AKOI'O _MarHBTl'IKa 1l npa611HJKe-

Hl'IH .zuiyx oyMM no BrinHOB!IM BeKTOp:IM, cne.zty~meM sa nxh 0Ha, KaK -noita·· 

3blB88T np11MOe CpaBHBHHe, Bcerna H·J,IJ!(e ·o»06()ii.HOil 3!!8pr11H M8Ta0Tt.6Hnh

HOro m1op_}ttOro <l,leppoMarHeTHKa. MHHHMH311PYH OB060.1lHYD 3H8prHD no na~ 

paMe•rpy cauocornaco»am1oro noirn~ rionytrnHo ypa1lHBHH8 .l!ll/J aaMarnHqett

HOCTH • .l\nf! nonHoro onaoaHHw TepMOl!Hfl'aMJllqecKoro OOOTOflHHfJ OHO .11onon

H8HO )KJ1,llKOCTHllM ypaBH8Hl'l8M COCTO/HIH/J, 0Bf!3HE8IO!lll'IM ,ll8BJI8Hl18 P 0 

Te1-1ncpaTypoi1, n 110THOO TblO 11 llHBlllfUlM MarHHTHllM 110 lI8M • 3TH ypaPHBHHn, 

np11Be'A8HH1Je B JtBHOM B11.zte B .it11ccepTatt11», 38BHOHT. KaK OT t-1ar1tH'1'HHX 

napaMeTpon c11cTeM1J (06Mett1toro n3a11uo.neficTBH11, Be.nwrntt11 OllllHa), TaK H 

OT CTpyKTYpHUX 4lYHKUHil Cl{CT8M!i O'l'C'leTa C itaBJI6HH8M Pltq • AH87llil3 

no11yqeHHLIX BhlpaJKeHH.ll IIOKa3!iB8eT, 'ITO 31laK M8I'HHTH.Ot'O BKJia,ll;a p:.. Pu.q 
.a . .l!aBneHHe lK;mKoro MarHeTHKa onpe.14en1teroit, ll. OCHOBHOM, 3!lSKOM 06Me1t• 

1toro noTSHl.ll!ana. B 0611acTH nep.eoro MaKOHMyMa napttoil q,yRKttHH pacnpe,lle

neHHH_ qJ11cTo lKH?(KOCTHOil noJ:lcHOTe~iu o raMHJib'1'0H1!a1toM · 1-t cohf · ~ KBa.11.:, 

paTHqH8.il 3aDl1Cl1MOOTb ,llaBlIBHH/J OT ooa11n1ero nonfJ H C~OH'l'SHHOll H8MSt'• 

mtq8Hl{OCTH y K83UDaeT Ha Ha JIHql{e B Cl1CTBM8 MarmtTOOTpHKUHOliH!IX 34)'.P8K-:' 

T DB, o6y o non 11e1tHux o6M eHH!IM 1l3alilMo.l!eiicTBH8M. 

B n .4 .4 Ha _OCHOBe npe,llOTaB»eHHH CB060,llHO~ 3Heprnu KOHTH!Jyal!bHIIM 

11HTerpa11ou "'? MarHl'ITHUU noneBuM •nepeM8HHHM, llimonaett IBCqe,: napttux 

T6Mil8paTypHl1X OnliHOB!IX qJyHKQHH r)'.MH8 lll'.H,ltKOt'O 41eppOMSI'H8TltKa; 

K~l~(q)=, 2~k {~ ~2}; K~~(q)=~~-1c {~qtf:q-1}, (2I) 

'l',l!e BOIIHHCTO.ll '18pTOit o6osna'leHO $YHKQHO!lallbH08 ycp8.ltH8HH8 no rHCS6-

'coBoKoMy @Onpe.ne nemm o nepe1topM11po1JaHllBM qiy•1KQH01tanou c»o!fo.l!HO!l 

:aHepr1,m f [If] • flpH n0Mom11 pa3BHT0lt B t'7ll1B8 2 M8T0,IU1KH pemeHS 

1.1enoqKa ypaii11ea_ Hl1 .l!IIJJ q>yHKQHOHa7lbH!IX ope.ll.HllX . lf6'11 · ~:-; H Hall,tem, • , ,a 
B!lpSlll'.eHlilH .ztlIH qiyHI<QID1 rpl'IHa (2I) B. npH611lt'118Hlnt, ClI8.l!YDDISM Sa ;J{qi. ' 

Omt yq11 TNB811J T B )lylf!HHB lll'.11,l!KO CTH!IX ;,a paKTepHCTHl( no ope.ltCTBO M ne pettOpMH-i 

1
po:aaHHblX cmmo»ux KyMylIHH'l'OB, KOTopue co'Aepr;aT orpynyptme qiyn·.qmc 

,lltl'l.ltKOCTHOH nO.l!CHOT0Mll • HaiUeHH!l8 BNpa1itBHH/I npH '!eMnepa-r~·pax, Hime 

jTeMnep:iTypu Kp11c-ra11111f3aQl'IH, nep8XO.lt!JT 1l C00'1'1!8TCTBYDl(K8 qiy111tq1U1 

rp11Ha .l!7lll KpHOTanJ111qect;oc Mal'HBTlV:OB (BaKO B.r.,JiapKHR A.H.,ftHKKH c~. • 
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'I9"6rr:):·nyTeM .Biiitenemui .zteliO'l'BHT81IhHOll H MHHMOli 'laoren rromoca rro
nepe•moa 1PYHKlllnf

0 

rpmm KLJ'1_ (k,c.:>) ll(H,llJl'Oro MaI'H8THKa HaJi,ll8HO ypa1r 
' H8Hlla .lt'I.FI oneKTP,El C[JHHOBllX BO 1IH H ero S&l'yxaml[e • fio,ooc npO,ll01IbHOli 
4lYHKQIIH rpmra K~~'I (l{.ev) npn (I<, ro) - 0: u h =O .naer YJllBH8HHEi 
Jtm KpHTH'WOKOJ;t 'l'8t-lll8paTypu Tc _MaI'!iH'l'.HOro <pa30Boro nepexo,na, Ko

. 'l'Opoe, B no,lt'i'BepiueHH8 oor11aooBaHHOCTH npOEOJ{HM!:iX . paC'lfJTOFl, COBna11a, 
e,.. o y pabH8H1t1::M Jl1I.FI Tc , no ny'leitH!M H3 repM0)111ttaMw1eoKo ro afiamrne· 
o:ao6o)U{olt 3ueprHH. B paocMarp1rnaeM OM B P360Te np;i6nnncemm OHO no 
OBoea (flop.ca ananol'lt'IHO ypaBH8HHD (I'.3) ,nun allOpfHtoro 41fJppouarHeTHKa, 
B KoropoM qiymimm. 5am (k) oneztyeT saMet111'1'& 0Tpy1,Typ11in1 dl11Kropo11 

. .5°(k) pan;roBeouo.n )l(HJ{KlJO'l'H •. 
B n .n .4.5-4.6 HCCJi8.ltOB8H0 BIIHJJHR8 Marmf'l'HOll ITO,llCHCT81HI Ha ll(lt).l

KOO'l'Hll8 onolio'l'Ba llrn,Z\i:roro MarHeTHKa~ C a'l'Oif 110111,r, B n .4.5 npo,1sne.nen 
paC'18'1' JtH.l(l(OOTHciro crpynypuoro ipaKTOpa S(k) = <.?1< :,P..,. k) , r.ne 
yrl!OB!:18 OK06KH o603Hll'l8llT yope,llH8HH8 no paonpe.nenemro I'Hc56oa O non-

HIM raMHlib'l'O. HH.aHOM (I 7). C'l.'pyKTYPlt!:ilt q\aKT. PP f.!ip~ae3cn·. 'l8p83. ope.n:i. 
11ee O'l' ll!H.ztKOCTH!iX ipy11KQ1101-1anbHIDC nepe~1e1-nrnx 5(kJ= 02 (k){<~k 5-klit~ 
Bll'IROJI8l'IH08 0 IPYHKltHOHalIOM 0B060.ztH0!1 3Fi8pl'if.lL. \J [ ~ l . B B!ipa.JK8mm . 
(20); qiyRI<!t~ll Cla (k) .. ;..ipyp1,e.:..o c5pas oljy.peK'l'l!B!IOl'O. napHoro Bsalllolo.zteil:.. 
C'l'Blf.R nocpe,llO'l'llOM Mal'Hlf'l'HOU nO.ltClfO'l'8Mll. kiOllOJI&syJi paSBHTYJJ B n .2.4 . 
Me'l'o.llmty peruer1H.F1 Qetto'!Kli ypaliHeHu~ .lln11 Koppe11.F11tHOH1111x \PYHKltHll ·ii.a~ 
KOOffl O y'ie'l'OM M1toroqac•i'H'lij!IX BSa.V.MO.zteHct·Bi'ilt, Hall,nelt, napR!:ia OTpyg,,. 

'1'ypHl:lll -qiaKTOp D npH61IHJK8HHH, O)I0,l\jlll:Ji8M sa fix~. B ITXf O'l'pyK'l'~ 

ipanop· 

;_ . · .... ·· ~- •. o · . rr 
S(k)~ S'(k)/ J1 _ M, (~) 5 Ck) .fnr Tk} 

l ·. i--J ~ Jl( M2C1:1) 

. (22) 

B 3TOM npn~1.mremm B riaJnNat'HUT!IOil qbse B HY118l!OM 1mem~eM none h .. o . 
.. 5(k) = 5°(k). ;• Bi.1Ill'l6HH8'Marmmroro nolilt 2-pH~O]J,H'r K TOMy, '!TO 
:,5(1<) ,- 5°(k) .lillfl Jk > 0 ,· H , $(k) <. 5 ( k) .ltWI Jk <- 0 
IToc.KoJI&Ky .itJIII ijioppouarair'l'ttoro odirnnHoro BSaiH1o;nenoT11H.1t :· J0 > O , 
aepnoe Y.3 npiU38.Jl8HHnX Hdpall8HO'l'.B ,ll;07llltl{0. :alinonim'l'&OIJ .BO BOJtKOM c11y'la9. 
npK M811llX .. SHa"IJOffit/iX BOlIHO.F/01'0 B8K'I'Opa, rite ITX? xopomo pac50'l'88'1'. Pe- , 
Sy11I,'l'a'1'!1 OO'l'aDTOj\. l'I Olf118 n:JTpH °y'l8'1'8 CJl8.ltYlll!!81'0 npHc5JIHlli:8Hl1Jt • 3TH 

. :ai.ao.n11, .·· Krui. u cauo Biipa.xeim~ · .2tn1:r c'l.'pj'K~)'PROt'O !paKropl MOJll'.HO 11enoo
pe.nouen110._:ap·oliepH'1'h. ~ tl'Konepin.1eH'r~ no .p!'l.ocemnm pe~TI'8HOBOKHX ny
tiei 11. 009rB8TCTnynil1m( wa'l.'ep.tanax •·. 

G3riA_'1'1)~' -;\ ripo~o' F[9,:S80tlt0t'O . Cl001"!{011f8HM M8it.zty H!l 0'.t8pMH'l80KOll 

;~j. 

ClltVil-laei:ioc'l.'l>IO JCT If. OTPYl(TYPHbll,I qiaKTOpOM S(k) i,; -(22) 0118.lly .. 
eT mrno.n O TOM, '!TO B ipeppo"t.iarHHTHOR /pas e~ a T8Kl!t6 B. napaMarmnuolt. 

., - . . . . - . . ·. ··-. .· : . . . . - -·. ~ ·-· - 0 

qiaae. npn ttallll'IJ.fil :memiJero ITOJIIJ lrn88T M80TO H8plB8l!O'l.'BO 1CT-,. lCT 
!'Ae )C 0

T ·. - OJKHMaeMoori, lKHJIKOOTH 6ea y~eTa 1-1arttH'l.'RWC 11saHMO.lleR-
cT1JHH • :3TOT ipaKT '.r8Kl!t8. MOl!tHO npo:aepHTb B Onurax ITO lf3M epeH~ CKOpDO
TH sByKa B )l(ll,ll;KOM M8l'H8TlfKe, . KOTOpl.FI npn BKIOO'J8Ffltl1 M8.I'Hlt'ru01'0 noM 
HJ!H npa T <. Tc ,nolDKtta nom~aJbO.II. · 

:HaKoHeu, Hcnonisy.F1 JtllH08 ll!ipa11teH11e B ITXi.P JJ.JIJt OTJY,i'KTypnoro·)aK-
Topa. C;,0 (k) CHC'l'eMll O'l.'O'le'l'a, :a, n.4.5 113 (22) fl011Y'l8HO ypll!H6HH8 
.ztnH l(pnrnqec1<0fi '1'61-1rreµ1Typu "i1rn,nKocT"&--nap~. IloKasaHo, 'l'l'O BK1Illti8Hl!O 
MarttUTHOro no 1111 yca1111aaeT napHoe ~ottcii11rypaQH01·Hoe Bsa11uo.neRo'l'»He 
np11Tilr;i11a11mero xapaKTepa H-:a l(OH8'IHCM 1t'l'ore nJ;ntBO.IlHT K noB!f!lleID~ 
KpHTll'l0CKO!l TO'IKH• 

B n .4 .6 s TH Bl:IBO.ztu no.n'.l'llepiKJteHU 'IHO neiitt!:lMH pao'le'1'aMH no ny'leHHllX 
Bl:lµllKeim£i .11.lIJJ OTpYKTypttoro gi8.KTOµl Cl!t~IMaeMj)O'l'H, CKOpOOffl 9ByKa ii 

. KpHTH'l80K(jif TO'll(H. ,ltlIJ'i MO,ll81IH Mat'HHTHO-aK'l'HEHllX TBSp,!UlX Cg'/ep c· t'8i1-
38H68pt'OBOKHM 06M8HHllM B38HMOJ:(ellCTBll8M o •. 

fJHTaJJ rnaBa .ltlfOCOp'l'al.lHH nooBirmeHa 110011e.noBaHH!l ~30.BOt'O .nepe
xo.na BToporo po.na B KnaOOH480KHX. cm!HOBllX OHO'!'ei.iax O raMlfllbTORHaH.~ 
n -KoMnOH8HTHOH Mo.ne,rn ·cTeMli1,:. B n.5.I npH nOMOlJIU MeTO,lla CnHHO.BUX 

KOII1!6KTmlHllX nepeMSHHllX no~;p08HO lfHT8l'pa1!bij08 npe,ztCfflBll8Hi'l8 C'l'a'l'HC"' 

TH'l00KOi! oyMMll MOA8JIH tfsHttra (ti _,;,I) ll nony'IOHO Jn3110llt8HH8 TIO rayoo0-,: 
BUM MOM8HTaM .nJin cB060J:1tt08. otteprHH it _nap!lOli Koppen.n~ROHHOR qiytti<1tm1. 

·.B!IDOIIH8HHUii B P360'1'8 aaalins Kp.HT11['180KOI'O tl0ll6J:(8Hll[IJ raycOOBUX NOM8H--: 
t'OB l(0ppellJIQHOHHOi1 !pj'HKQUH ll03B01IH_1I l!!i.lt8IDU'& ~acr& llOIIHOro qiyHKQHO-
Hana OBOc50)tHOH 3H8pI'Hli, y'leT ttOTOp0fi H·eo6xOAlfM .ltll.FI npanl,PlbHOl'O ·Ofllf• 

camm paimpe,llene11nli KpHTH'leoKruc qinyl('l'yaQHfi napai.ieTpa nop.ii.ztKa. Hoone
.z;.onatta san11c11uoon OT pasuepaoori-1 · d · (J)H3H'l80!(0I'O npoo'l'JnHCTila, . 
j4JOpMU 6asn·cHOl'O paonpe.zte1I8!1.H.F1, B pon11 KOTOporo B '1'pexMepttOl4. Olly'la8 
\B!ic'l'ynaeT 11erayoconoe '!8TBepaoe pacnp:1.ne11e11Re (Mo.nan& " tf>lt- ")., · 

, B IT .n .s.2-s.1 lfOOlHl.ltODaHO KpHTH'l80K08 none.ztel!He ,· d C ~Mepii:oa 

llc11CT8Mll . 0 Bllp0lK~8HHIIM h . --:KOMllOH8HTH!iM ~apa.MeTpOM nop.R.llKB. !ta: 0oHO
jD8 Me-ro.na .peuopMan11sa1.1v.ottttofi rpynnu (Pr). B Ka'ieCTBe HO}CO'AHOro 'K~ 

(rro 1lb3Y8TCIJ nony'le1111oe' B n .I .4 npe.nomiireHHe OTaT}{O'l'lt'l80KO~ oy1,n.1y 1-1~ 
1.ne 11H C'1'8H11H K011!_.HHYall&HliM UH'l'et'panoM, '1'H~:1 (J) no cpl!y!{'1'yaUHfOI napa~ . 
iM eTpa nOp.F!'AKa 4'1( , r}le -q: ... c.~.(i) , ; , • , 'f'")}n ..;l(OMOOH8HTtuift .B8K'!.'op, 

1
Hcone,l.\onamrn qiaso~oro nepexo.na Me'1'0ll.OM Pr .c.BOJJ.HTO.FI K •~ttTarpHponmnm 
lcraTl'lCTH'leoKoii CJM!.11:l. no KOpoTKOBcjmion!il4, nepeMemmM (npo1teJJ.y~ orna...-, 
'·11ntB8!Ul!J) u' Ma.cmra611t1My npeo6pa3o~amm aenpOHH'l'8I'papo11aHHliX '1JYHXUIIO-
iw1.;ii,rrnx nepeMeHn»x · tflk. . It coorneTcrnynmlt.r. BDlIHOBI.IX ll~K'l'opoa. • 

2;). 



B pesyin,TaTe TIYT8M @yHKl!>IOHaJibHOI'O HHT8rp>1pOBa1mir 6e3 npm!8H9HltR,, 
TeopHH BOsMy111eaiiri riocTpCJeHo· .111ey@epeHU~a:.?>11oe ypaBtteH>1e · nptt6 mflltSHHO-
ro npeo"5pasoBamrn Pr _ · , . 

di:[4] ... (l~ d)bi=[c.pl - d(R[lF] - R[O]) + 
d lnr 2 o\f · · · 

+ (r ~ d2 (ko))\f2 (23) 

iy11xu1 onairn 
'"I. - . . ......... 

RilfJ = e rttl Jd x .e2
Jti'f >< l.txJl1, I (x) (24) 

l[x]= J d[ e 2:r.~~1r e-f[YJ 

IlnOTHOCTb !p,YHKUHOHana CB060,2(U08 :meprmt 

"F['{>] = t d2 (ko)1l + L Ual \f 2
L / (2L){ 

. l~2 -. 

(25) 

(26) 

r.zte Koaqi,:pm.iHeHTli U2t sa:imom.• OT paswepROOTH h nonli if 
4JYHKQ"1ll d2 (k) et t"+ ck' cio.ztep1mt rw.paM0Tp11, sa11HC1ID1He O'l' '1'81-!TTepa
Typu H 06MSHHOI'O B3aHl40)J;SHO'l'BHltf , 5~ i -- 1-tenpepli:BH!li1 naµiMeTp , 
Pr, xapaK'l'O}'Xt3Yl:lllllii1 HsMeHett:l'le Macnl'l'ac5a ::tnHRu, · ko · - ttMnynbd oc5-
pesaflH!I. B en ny npa6irnll(ettmi,. ncnonbsyeMilX n npoue.z1ype o~· nal!.HBattH,r 
(H~P'-JJxHOBOK!ill, I976 r.) np;i BIIDO~e .Yf2.BR8HUJI (2J), KpH'l'Hl!eo1rnn. 
noKasarenr,. 1}_ . KOppeMlll\O,!rROlt ~yHKlfffi{ pam11-l HY 700 • B CB/J3H Q 

0'rIDI l-tOOTSTO'll{O pacal!HTa'l'b xpirmttecKvJt noxasaT8llb ~ Koppe1I!IQHOIM 
HOlt _.ztnmrn, onpe.zi:enirromrut l3 OOO'l'll81'0T£1U{ 0 saKoHaMn OKei11IHHI'a Otita1u,,;., 
Hfl8 xprimqeo1<11e 11H.lletfou. 

. , ,' B TI .5~3 ypaBrI8fJH8 (2J) np8JlOTa:Bn1I81'0lI B l!H,118 O>IOT8Mll ypaB1temin 
~nH 1waqiqmi{11e1tnr11x. ~yHKiliili ipyttxql-io!lana oiiocso.iuott atiepr1111 (26). He-

, nOllbSYH KyMynmt'l'HOe pastto_JKefnta cpyit'x1111on_ana (25),' HX npa:riHe. l!aoTH 
sannctmari TO/J B Bn.n;e pas ll0llt81Ufil no'ueI'ayaoom;M 08Ml1nHBap11aH1'8M 

P2L ({) .<'1'-·u.'r,-paslIO~eIDle). "Benop~ ·if ... (44,~E,,••·), ,' ~il 
n·epeaopmpcitiaHRHO KOHciTaH1'11. OB.lt3H. ,. UaL · ',. • )lltlJ. paoqera KpllTH'l80KHX 
rioitasaTqltelt B n.5.'.3; oor_naoHo OTati'.ztapri101i·oxeMe Mero.zta PI'~ npoas:iiS-:. 
.1te11a llR!J8apM3ei1usi yprumeHHlt 'All1I • < U2L ii. 0Kpe0'1'1{0CT;'.{!J8TIO)UHllltHOlt 
'tQ.~1 '{* ''t-:90CSpasoreHHll PI' (2J)~:B HIIHOM .BH.zte Jl<.iCO'!IITaita MaT~Hll!i 

PJt· 

IHUISi1ttOI'O onepnopa Pr, K0'1'0p!ii1, 'l'aKll'i8 npe,llC1'aBll8H B. qJOpMS }'-µis ltO-
- lll:8H>I/I. Attama no11y'!8HHUX :m;palll:SH!ill noxasureer, '11'0 B Ocll!lEiM onyqae 

tteno.ztB1mHM TO'!Ka · if~ ,1 onpe.z1en.11eM11tt B Helt rurnei:tmru oaeparop 
Pr aaB>1oirr mimb or paaMep1tocu1 d qll!SH'leo1rnro npoorpauoTBa H 
'IHC1Ia h ,, K0MTT0H8H1' non,r . if', • aTo .ztO_K83UBB81' YHHBepoa11bHOC'l't, 
oneKrp~ ll11H8HHOI'O oneparopa PP; MBKC11Ma1IbH08 3HaqeHH8 KO'l'Oporo onM 
pe.z1e11irer KpliTHl!8CK.>llt TIOKasa'l'ellb Koppe!1Hli110RHOH 'A111tHlf i = ~ ( h,~? 

B TI .n •. 5.4-'.-5.6 paSB>ITM '1'80pH,r np11M6HHJ.la K MO.llellll " l.{> 4 11
, ,KOI'.zta 

if= cq~,o .... ,O) • HenO,llBI-lil!H8H 'l'O'Jl<B -~: onpe.nen.118TO/J ny11eu. 
ipyaKllI-ui renn-Maatta ,I Jioy. B n .5.4 l3liTIOIIH9HO aHalIH'l'KtJ80K08 HOCJI8,ltO
IlaRHe MO.ll.ellli 11 'f"' 11 np11 noMOll!H T00p11if ilosMymeHHR no ~ 4 (•r.tt~ ' 
4 -pa3l!O)itelfli8)., Hall.ll8HU neno.ztBl-ll!tH!i8 1'01.!Klf H snaqe1tl\lt KPilfHqeolWI'O , 

noKasarena -y • . 
B n .5.5 npo11ane.ztett l!11011eHH11it attalIHS rpexMepuon uo.ne,m ,~. ~4-" 

aa oottoBe P..µisl!OJl(8HHH nyTeM MamH!lfJOI'O paol!eTa Herayoco1mx Kyi,fy11.111t
TOB P2L <i4). B pesynb'l'are 6es npllMeReHH!I Teop11n B03MYlll8Hllil B lirnpoKmc 
npe.D:enax ·usMSHSHH.ll l38lil1'IBH!l .11Byxqao'1'1tl!HOfi KOHOTaH'fU OBHSJf jf+: · nl>

l!yqeH HBHUlt B>l.ll cpyHKli>l>I renn-Matttta 11 Jioy, KOTOpait 061tapy1K>1:saer, oo-
l!l11Ill>1pyJJ111Hlt xapa1crep. Bimo m-10u. pacqeT ti uaocH@HKattltlI ee RY Jte!i,' on~ 
pe.z1e11?.nm11X ttenO.ztBHl!IH!lO 'l'Ol!KH Pr. ,lloxasatto, 'J'l'O lllimb nep11ua ae'fp;ra1i::.: 
a Jlb!Jlilt Ry lib 3'l'Oil cpyfJKl.llill /JB!IH81'0J1 HeTIO,lllHllKROR 'l'O'JKOH <i8]t1I01"lI'O !'Hnat 
CB!I3BHH08 0 KPliT>ltJeCKlll-1 TTOB8l-t8HH8M 0110'!'€J,!II. IlponsBe.neit 'IROJietntlllt , 
attanHa cneKTpa n Kpar11tteaKW:X noxasa_r'enen. Peayllb'l'aTu pac'le'I'OD .ll.OKa
s11mn'r- xopomyn oxo.nmrncTb 11cno11r,sye14oro J~•paS!IOJKeH,!Jl. 

B ri.5.6 B paMxa_x npe.nnllKea~oro no~o.zta lioone.ztoreHo KpHTH'leoroe 
noBe.ztemte MO,ll611H n '-1'6 11

, KOr.ita ~=(~,.. ~6;0, ••• ,0). Ilpu TIOMOI!\ll TOOpHlf 
BOSMytllelfHR no , f pemooa CllCTeMa YpillfIOHUil )Ui1I KOOp.ztllHaT ·'3t • , 
~: aeno.n.a11:ittto'h- 'l'O'!Kll• B pasl!Hlfftux np116mm8Rll1JX 11alt,1,te1t11 SHatt_emut· 

KP!il'l'I1480KOI'O noxaaa,.'0llll; Koppe7I/Jl!HOHHOJ:I 'Alrnllli H MKasaHo, 't'fO no Opa.B-
R8!Jl{I) 0 MO.ll8llbn" lf4 11 HODOllbSOBamte npa6l!Hllte!tltlt ti lf6_" .llM fPYHKiiHO-
. ttana o:ao c50,1mon :rneprHH sita'!H1'ellb!toy11r1mae'l.' rpeTHil noJlli.itOK 1 "'pas:"'. . 
'noiKemt,r. ITP8l-tll0l!te!l on'l'11Man1>'!rnlt cnoooCS ocSpuBa pir'AoB reopm1: BOSMY1i181titll 
B 38BI1011MOOi'H 01' paooMai'pHB8.8MOii MO,lteim ii lf~ 11 Ju1,r cpyRKln!OHillla coo-· 
60.zt11011 :rnepI'H>1. B saKJlll'!ei-tM uon t'l!aB11·B n.5.7npoaaa111tsHpo11amJ _ 
pas HOC'i'Hlle pexypp8RTHU8 OOOT!IOlDeHHJJ .ltll1I pettop.utp0138.HH:1r0 <li.YHKUJ!O!fa:Ja 
CBOCSO.zt11olt 3R8prim. . . •. . 

B npul!Ol.8Hltll BHH608fl H8KO\'opwt BOTIOMOJ."a'1'01ILt1!1lt twrepaan, a· Tait-, 
)Ke pesy»b'l'aTU 'll!Cll9Hlil1X paoqe'l'OB ll' im.11.e I'~HKOB'll ra6mriJ. 

0C!iOBHli6 pesynbTaru .llH008pTa[fmt onycS111iKa"Ban11 B o1ie.n.yni:un: ~Oo:
Tax: 

25 



l- Ditio:eoKHII :H:1,;,pjAa11cKHR lJ.K~ npmH::HettHe MeTO.lta Kou.eK1'HBHllX ne
peMeHHllX K Molle nH Ifa1rnra.: I C!i.'aTHC!l'H\feo:ita.11 cyMMa. -npenpHH'l' 

, HT~74-I7IP, KHeB~ J7 o.> . 
e.. IJXHOBOKHR H.P.,Py.ll.aBCKHR D~K.!Ipm,ooeHH8 MS'l'O.zta KO)ln8KTHBHllX nape-' 

N8HHllX K MOJt8JIH Ji3HHI'ao: fl Uccne.ztOBaHHe no:ee.zieHH.11 napnoll KOppenw• 
ttilOHROil qiyttt:IIKH .B 01:peO'l'HOC'rlf 'l'O'-lKH qiaso:eoro f!OpEIXO'A3.• -IJpenplHl'l'. 
UT½-.75-:-I.'.JP, KHe:e, 1975, I8 o. 

). llxHD.BcKrut H.P'.,Py.na:ecKml·D.K~ Ilpe.ztc'l'a:e11euHe KonneKr.·HBH!lX nepeueu, 
, HllX. ,ll[.11 MO,lle)m UsMra. -YKp·.cpus.atypH.,!977, '1',22, le I, o.50-59, . 

4~ llxt1vB01t11R lf.P.,Py:zta:ecKM D.K~ nci:ee,neiuta t-ioMeHTOB raycconoro cla
sucnoro. pacnpe.lleneHH.11 qillyKTya!lml nno'l'1too;,,H onm1oaoro MoMein'l'a :e 
napaoil Koppell1tUaoiittolt qiytticQ1t~1 Mo.zteliH Hs11Hra :e oKpeOTHOCTH KpH'l'U-
'-leoKott 'l'O\flCH, •Y'Kp;qi11s.xypH,,!977, 'l'o22, i 2, c.1$6-205-,: 

5. DxKOBOXYJl H.P~,Py.na:eor.Hlt JJ.K. 06oCHOll8HH9 !p'JP.lll 6asHcuoro pao
npe.lte)leHM :atil!HsH qiaso:eoro nepexo.na. -)toKn.AH C<m', 1977, T.2JJ, 

· J 4, o.5'79-582.: .· 
6. Vakarchuk: I.A., Rudavalcy Yu~K. Free -energy representation of 

. quantum Heisenberg :model as the functional inte5ral. - ·Preprint 

ITP-'79-62E, Kiev, .1979, 61 P•· · 
7. Yukhnovslcy I.R., VakarchukI.A., Rudavr;ky Yu.K. N-component 

model. Functional·ropresentation and di:fferentialform of equa
tions of the renormalization group. - Preprint I~~~79-20E, 
Kiev, 1979, }? p. 

' 8~ Ve.karchuk I.A,, Hudavslcy Yu.K. N-coi,ponent model. The renorm·a
lization group equations e.nd their linearizc>.tion iri the fixea 

· point regi_on •. - Preprint · 1TP-,.?9-47E, Kiev, · 1979; 

23 P• 
· 9~ Vakarchuk: I~A. ,. Rudavsky Yu .K. N-co:nponent model, The case of 

,. ltlt" model. - Preprint ITP:_79-91E_,' Kiev, 19'?9, 17 P• 
,;o. VakarchuJ<-.I.A., Rudavsk:;9 Yu;.K.', Kclomiets V~A., Golovach Yu,V. 

.N-cot1ponent .model •.. Investigation of '' tf"-0 model on· the 
; btpis of !'-e:i..--pansion. - Preprint ITP-80-~,lf.E,. Kiev, 1980, 

. 46 P• 
II- BaxmpqyK H.A.,Py,naBCKV..t l},K.,IloHe,lll!IIOK r.B. },fimpocKOITH\18CK8lt 

T80pU1t lSIUU(OI'O 000'1'0.IJIDt.fl 0RO'l'8Mlil MaI'KH'mllX aTOMOB. •TTpenpH!t'l' 
HN--~I1SP, Ie1e:a; 1980, 40 a. .. . . 

12. lbxap'tyK. H.A.;Py,na:eoinct KJ.K.,ro110:ea.11 ll • .B.11ccne.nomHHe 1-10,ne1111 
1t · \f~ _If ii p&Miax ·n:pv.6,mr,ce_imoro npeo6paso:eaHnn peHop,ianusaunoHHOll 
rpym,11. •llponpHKT HT-tl-8I-87P, Iute:e, I98I, 20 c. ,, 

.n. Ba1taptyic u.A.,Py,2laBOKml D~K.Mero,lt ~YHKW!OH81Ib!t0I'<' ,mTerpHpo:OOHH.11 
~~t 

' ~5-,,. 

n. reopim cmmoBliX cnooreM ... Toop.Ji _,caT.~ns.{198!,. T.49, » 2, 
. o .234-247. 

14. DaitaptJyK H.A.,Py.ztaBOKHlt.D.K.,noae.nuox r.B.Cllo60.inra1? :meprmt 
aMopqinoro cpeppoMaI'HeTHKa o reltseH6epronoKHM o6MeHHIIM nsamco,ite~• 
0Tn11e1-1. -ITpenpHH'l' HTi>-8I-45P, !utan; I98I, 40 o: 

15. BaKapqyK H.A. ,Py.ztaBOKHlt 1J.K.,IT0He,llll1IOK r.B. HOBIJ8 ypamt8HHH .llllt 

KOppenSJQHOHHllX IPYRKl{Hit H qiymo.1HR rpn!ta B N8'l'O.ll8 KOIJ'l'Hi!yam.::HON> 
1tHrerp1tponaH1t.11. ~YHKi:tHH rIJH~. -IT pen pH RT H'ri>-81•34P, KHe:a~ I98I, 
2J o. 

!6. BaKap\fyK M,A.,Py.v;a:eoKHlt D.f{.,ro110:aat1 1J.B.,Konoime1t B.A.HooJ1e.1to
:eaHHe qia30BOI'O nepexO,lla B '1'p9XN0pHOit MO.ll81IH " lflt "• -1Kp.diJUL;.i 
MYPli•~l982, ~-27, .I.! II, o.I'7II-I7I7. 

I7. Batap'tyK M.A.,Py.ztaBOKHlt kl.K.,IToH8,llHJIOK r.B'.HOB!i8 YJ.llffl8HHR ,lllJSJ 

KOppellJJQHOHHliX IPYRKQHli H qiynKqlilt rpHii:a B M8'l.'O,lle. KOR'l'Hfiyan&uoro 
KH'l'erpHponamt.11. KB!lHTo:aal? MOJtell& reaseH6epra. -ITpenpHH'l' llT~8I• 
448, ITue:e, !98!, JI o. .. 

rn. BaKap'lyK !I.A.,Py.llaBcKnit IJ.K., I'c>JIOBQ'{ lJ.B.,KOllO!,!H8ij B.A. · 
h -·KoMnoHeHTHaSJ Mo.nan. Hool!e.ito:eamie .llByMepttoa MO.zteJIH " ~.4 " 

-llpenpllHT HTi>-8I-86P, IDn:a, !981, 27 o. 
!9. lJXHOBCKIDl H.P.,BaKap'tyK .-1.A.,Py.na:ecKml ll.K.!Tp!fO~-er1K..-npeo6pa-

30BaHHe peHop,tanllsaqHO!t!tOlt rpynnu B 'l'eopmt cpaSOJl.l:!X nepexo.no:e. 
I. AuciiwepeHitHan&HOe Y:reBHeKMe peHopurpynm,. -Teop0H waor.4IHs. 1 

1982, 'l'.50, j 2, o.~IJ:-320. 
20. BaKapqyK H.A.,Py.zta:eo1rntt lJ.K. llpH!Slml!feRttOe rrpeo6pastr:eafffle'0 penop

MamrnauHoHHOR rpynnu n TeopHH cpaso.aax nepexoAo:e. n. Y]:ilnneHHe 
).tnSJ 1tettO.l\Bl-llltRllX 'l.'0'{8K I,i llHH0HHuil one:reTop peHOpM8llH38QHOinfOil 
rpynnu. -'reop.H Ma'l'.cpHs.,1982, 'l'.51,.Jf? 1, 0.102-109. · 

21. llXHOBOKrul M.1?.,Py.ztaBOKrul 11.it.,roiro:eaq ll.B.Ilpe.nc'l.'~B110HH8 KOKlllJlf• 

'l'liBRNX nepeM8HHllX .lllI.11 t)' -KOMf!ORBH'l'Ht:lJ:'i MO.ll811H C~emm~ -fipo,, 
rrpHH'I.' HTi>-82-I29P, Kite:a, 1982, · 24 o. . 

t2. BaKapqyK M.A., Py.nanoKHit D.K.,I101te.n~noK r.B.Honue ypa:enemm .nu 
tcoppe111IQHOHHllX 4JYHKQlllt H qiy!iKUHlt rp11Ha 'n Me'l'o.zr.e KOR'l'mtyanRoro 
11H'l'0I'pHpoBa1t111t. -B 06.: IT M811t.zlyHapO.llHHtt cmmos1tyM f.) HS6Jl3,nHllM 
npo6neMaM 0Ta'l'1tcT1t\feoxon MexanltKH. · ClflIB, k- I7-8I-758,, )ly6na, 
o.449-458, · 

23. Ilxno:ecKHtt H.P-.,Py.nancicHlt I) .K. ,rono:eati IJ.B~ I!ccn®oBaRHe pa3HOofw 
ltHX ypanuemm npHcllIIDl(OHHOI'O npeo6p~30Balffl.lI pettop,taJUl38QW>TT~ROll 
rpynm,r ,zr,1111 11 · .-KoMnoneH'l'HOll uo.nenH ... fipenpiniT l{T,t,..82-1:JOP, 

· I{aen, !982·, 23 o • 

24. BaKap'!JK a.A. ,Py}J.aBOKHA J)_.K. ,IT01te,li1tllOK r .B.M1mpOCKOl11{'{ 80!t8Jt 'l'OO•d 



,.;o:'f 

\ ' 
'· 

p!dfI aMoppm,x H lKHJ.Uc»X qiepp:>MaI'H81'HltOJ3. -B 06.:· ifi{SlltJIYMap:>AH!Jlt 

OHMUISHYM no Hs6paHilliM npo6neuaM O'J.'a'.l'HOi'H'i80KOlt M exaHHltU. omru, 
A-I7-.8I-758~ Jly6aa, I982, -o.'.30'/-3!7. · . · . · 

is. Battap'!)'K H.A.,PY)l;ano1nia D,K.,ronona•l D~B. HooneAona,me KpH'l'Uqeo-, 
KHX o:aoaor:a h "'K0Mlt0H81t'J.'H08 N().zt8l!H Ha OOHOB8 np116l!11)1(8!JROI'O 

npeo6paso~HHJJ peHOJ:N!U1Hsa11uoiiMo.t rpynnu. •B ois.: "~Hsmta M1toro,,. 

qaorHtntinc 01iofe.i~, .fulen~: Hayirnlia .iiyM1ta, !983, tiuri.4, o.44-59, 
.e6. BaKafJ'tYK H.A.,·PyA8.BOK1Hl D.K,,Ilott8Alf10K r.B. K 11po6neifo ll(l{,ltltOI'D 

_,,qieppouarneTHl(a~ -Y1tp.qiHs,Jiiyp!l'.~I982, T.'2.7, Jf, 9, o.I4I4-I4!5. 
;·27. Ba1tap'1yK H.A.,IloHe,D;UOlt r.B •• Py,Zt!lBOlrnR S).f(. TOOJM.!t lltHAKHX: MBI'H&

_:i, THKOB. •Teop.H NB'l'.qhi:s~, !984/ fo58, » '.3, o.445-460, 
28.; Vakarchuk I.A., Rudavslcy, Yu.K., Ponediiok t,,V. FPee Energy of• 

.the Antorphous Ferromagnats With Heisenb~rg Exchange Interaction 
and Liquid.;.Like Disorder. - Pcys. St~t. Sol;(b), 1985, v.128; 
P•P~ 231-2"-2• .• 

,~ 




