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I. 

I!ieTO,IJ;OM peHOpM8JI,J/I3a:I~110HHO:W rpyITilbI 11syt1aIOTCIT .YJII>Tpalj)~IQ~e

TOBbIG acI:IMI1TO~MICI1 BhIC_llII1:X WYHRJ.U1i1i rp11Ha •. C(fJop1v1ym1:poBaH 001~1'1.VI 

peu,errT · onpe;zi;eJieW,rn · Ta1rnx aCHMITTOTIUC, IWTO:flbIM :VIJIJIIOCTP1'.IpyeTCR. 

npm.mpaMH 11s ;zi;nyxsapH;zi;Hoi-i ncen;zi;ocHaJIRpHoVi MesoHHotl Teopri1:v1. ,. . '- ·, 

l1po;n;eM0HcTp11ponaH orpa1111•rnHHb!ii1 xapawrep np1-1MemrMocT11 

peayJII>TaTOB KOHYMhl 11 YMe3aBb!~ 
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2. 

I. BBlfJlEHI1E 

AcHMIITOTH'tleCKOe IlOBe'AeHHe BUClliHX ~YHKD;Hli fpHHa B 06JiaCTH 

c50JI:&filMX 3Ha'tlemd1 CKaJI.a:pnmc HMIIYJII>CHh!X apry}4eHTOB He;zr.aBUO :vrnyqa

J!OCI> B. pa6oTe Ko~yim I1I YMe38J3a/r/ .. 8TH a.BTOPbI: ltlCC~e;n;oBam1 npo

o~eMy . c. ·IJQMO~IO, coo·opa:a.teHHi1 penopMaJIHSaD;It!OHHOM MH:BapHaHTH0CTJtI. 
• • ••· -·• ... _:_ .. ,_ .'../~ .. / •~:~.• ' , •:-?. • ~:. :·_ . •··:.•• :--'.._ -~-- •·_:;, •. :,'ti', •.,·,•., _l• ,•~ ••.• , 

l1p11 ST0M, o;zr.Hako, OHH flBH0 lrno;n:1,ml'i "nepeno·pMHPOBaHHbie IlbJI.ffn, , 
··_ -- --;~~\~.r::t . --~\,~-- · . ~:. •·._: :··-,,~_~, - .·· .. ,- .. _ . ~ ._ . _.. . .. -:--·· _ ._- ._ .... 

iumyJJ;:&CLI o6pe:3aHHfl vi T .;n;. i '!t!TO o6yCJIOJ3tiJIO CJI0i!iH0CT:E> lil:X: •aHaJIWSa> 
• :-:· -~_\,¼~-::: . . --'.; -. '·., '·.- :,.· .. -.:· . •:~: .. _ •, 

vr B KoiietiHo'M ctieTe npHBeJip k pri~y-Omvr6b1t ;·: tfoilte Mhi pa:cc110TpMM 

. Ty 1.te a~:iia~y C II;O'Mmn:iro. !,1iTo;tia'· peHO'.f)MaJIM3a~~hHHOtf.·r pynrrbI, koToJ. • 

PnIW 6hm.~,p,a_Hee 3c,p(lJeRTWBHO .·np.t1M£HI(;)H. fC. MCCJI~.1(013aHI1JO 111myJI:&CHJ;iQC .. 

acm.mTOT~K' HI~8filMX cflymntmi1 rp11Ha/2- 51, .III :~-60,6m~~: ~00,TB,eT~~;~YID".'". 
• I •• ,.: :,: • .:. •;., --:'. ~-· ::.~: •• •• ·,. -· _j ;··: ~.:. (L· ... ' ... "'' .. ·.:. 

mm:e paccyJit.'Z(eHMfl Ha cJiy-qa11 BhICIDJiIX cf)ymcu;:vrfii rpr,ma .. 

B COOTB6TCTBMM C o6men cxeMoM MeTo;zr.a peHOpMaJIM3aD;liOHHOM 

rpynrrb! YJibTpaw:vroJieTOBaff MMTiyJI:&CHafl acHMilTOT~Ka o6o6meHHIDC (Bb!C

mu1x) cpymm;11fti rpvrna onpe;n;eJIReTCff B ,ztna aTana.. Ha rrepBoM sTarre 

cocTaBJifleTCH M pemaeTCfl ypaBHeHMe ]M .'Z(Jifl VIHBapMaHTHoro 3apH,'Z(a . 
(MJIYI CL'ICTeMa ypaBH0HJiIM · ;zI.Jifl vm:aapMaHTHhIX aapH;n;OB), xapaRTepi,rnyro-

mero ,l(aHHaM BapMaHT Teop1rvr IIOJIH ojl Ha BTopoM aTane pemaeTcR ypaB

. HeHMe Jin: i{JIR ;zr.aHHOM r,nmyJI:&CHOM aCI,IMJITOTMKM pacmlfaTp1rnae1.mi-1, 

.WYHKD;r1n · rp1irna. HcIOiro't!emrnM RBJIHeTCff cJiy't!ati yJI:0Tpa(lJt10JieT0Bo:fi 

ac:mmTOTMRM (l)OTOHHOM (IlYHRI.U,HJI rpMHa B ItBaHTOBOM aJieKTpo;n:1-rnaMLUte' 

Kor.zi;a ypanrrnHHe ]Vi ;zprn :t1:HBapna.HTI-IOro sapa,zi;a coBna.'Z(aeT c ypaB-

HeH11eM Jivr .'Z(Jlff (l)OTOHHOti qjyHRu;trn:, W 7-T,Jifl · Hee BT0P0H 

<· 



- 3Tarr 1roiq~eCTBeH:(c rrepI3bIM. Oco6eHHOCTJ:i ::noro CJiytiafI CBHSaHa C 

TOJit;ZJ;eCTBOM Yop;z(a, · BBI17i,Y tiero OH He HBJIH8TCH xa'paitTepm)IMo: EoJiee ., 
,O_H/ 

TMIIVF" 'M' fIBJIHeTCH CitITya~HH' KOr;n;a ;n;na sT·arra He conna;n;a.IOT. 

Hlirnte Mb! paCCMOTp11M 11M8HHO Ta:ttoi1 OJiytiafi II! npo:t-1JIJIIOCTpt1pyeM 

oonr11e II_OJI0Jlt8HHH Ha. rrpOCTpl};:_ IIpHMepaXo 
···.,,; ;1. f. ; : 

Tip11:s·e;n;eM BbIBO;Zl; rpyrrnOBbIX ypanHemrLi ."nJifl ItIHBa:pHaHTHbIX sapH;i\OB 

B ;n;ByxsapH;ZJ;HOt1 M830HHOM TeOpl1llio Penopr.mJivI3a~I10HHaH rpyrrrra B 8TOM 

CJiy-qae xapaKTepv1syeTOH CJie;n;yrol.!{HMH 11 ItOH8tIHLIMH npeoopasbBc.m,-IHMM 

JT,awcoHa 11 : 

. S, ~ s:.2 = ~~ s 1 1 . J 1 ➔ ol~ = ~3 d1 j r, ~ r;_ = 2 :;-1 r; 
0 -)0 -= z-10 aZ➔ 2.. - 2 -< -:t. 2 I ~1-, - -2 1 (2~I) 

1 ~ 'I 1 ) d/ j2. - z1 Z.,i ~ 9, ",) 1'11. ~ - ?r Zy J,1 

( 060311a-creHI1R cooTneTCTByroT paooTm,/2, 3 ' 5f) IIepene;n;n MYJIJ:iTMITJil'I-

RaTlilBHb!H II!)0!18BOJI B apryM8HTbI B8JIVFUIH s d r.. 0 ' samnneM MX • 
.... . ,· } ~ ,> . 

. . •'1" . '.. , •·· . ,. 

B BI,!1(8 . 

. s, = S { ;:;9/, ff , d,· = d( ;: ,9,~ h,-) ; 
(,, / '~ 

.r;=r(~j!l:;·"'- ·cr 2 J,-J·· D-o(P/ ·· ,.,2. 
. ;Iv A :z ' . '2 ' d '° ~ ' ) i - -2' . .. .!..2.. a . z J,,. ) 

' '\ ' . ,,\. ).Z'd( ,I , 

' i ' 

. . . 
.· (2.2) 

3;n;ec:r, BGJlvltIMHb!' f~l~ k.2. J3 .r 11 1/\, .. ·'62. B l._7. 
rrpe;n;cTaBJiffI0T 0.06011 HX He3aB}lC:WMbI8 CitaJIHPHb!e MMTIYJI&CHbie. apryMeHTH 

MaccOBHe rrepeM8HHbl8 orrymeri11 B ·. CBH3I1 C. TeM, "CITO ;n;aJII:>HeHrnee np11Me

H8H:[,'.[8 orpam'ItIMBaeTCH yJI:&Tpa(()HOJI8TOBbIMI1 acMMIITOT!tIRaJ,rn:. 



--~., 

4. ~ 
r·, ,.· 

'\ . .:.,._, :'.?. I J.~ ti~. 

BBe;z(eHHbre B · (2.2} {j)ymrn;:viH S, d, lTw: 0 ,MoryT. 611T:&_ no.n;'Y:11-

HeHbl ycJia°m,mvr uopM11po:Birn 
, . ·, , ' 

S ( 1. ~ z, h }::~otc-1, ~ \ h).::;:f ( :C 1) 1, ~ \ h) = · □ {1;-,., i:_;~- 2, \k• )',-.:. 1 · ( 2 ~.3·), 

Orrpe;n;emrn: Tenep:& IIOCTOHHHble z,., ... 2 i,, 113 rrepBbIX treThipex ypa1rne--
Hll~ (2:I) C ITOMOm:&ro ycJIOBHM (2.3) ITOJIJtraeM 

',Jl :lt o// ;1{, , s? · h, J 
I At . 

J h 2 :: h 
1 

(f) ( J.... a 2 1 J ( 2 .4) 
( ~/- I c) I 

1 
"'.1 ' 

;11\·: r\ ..... 

r;n;e 

. ,. 

: 2 . z. . -~- . 
4' Cx\ ~'--, ~) =.. s _(X1d1.., ~) r (,Y, .x)x )d <-, h )d( xj;; ~ h) J 

'f ()(I@\ ~) -::. ':'J 2 ( )(, ~2, ~ ) 0 ( X) I/ I X) d z, ~ ) (2~5) 
... ,,..._,. 

:i, 

ITpOI13B8ll;8HitIH g'"o/> h.lf' I1 HBJIHI0TCH :VIHBaprraHTI-IbIMvl aapH.IJ;m.Uio 

CorJiaCHO (2 .. 5) O!fH qrrpe;n;C/L1IOTCR rrpgirnne.~eHllIHMM §!HMM~T-Qij~H~X-

s!C;tiM!!TQT~I{_ Y.JJH:t;~Il1 rpMHa.X) , '· . . '· .,· . 
~·-

-· -----------~-~--~-------------------------------~----------~--~-
·x) no~ (Qymn\lll:m.rn· rpvrna a;n;ecL, rwK Vi Be3.n;e B paooTe, rroHm,mroTCH 

He TOJI:&KO d_ ~1 $:·;·., HO Tam;w H BI::IClliHe (]JHRUI1i1 T.vma, B8PllII1HHhIX ·-

,-)- □ H T .';Ii,: Cm.'IivieTpr,rcmo±-i aCIIJ:MII'l'0TMR0M Ha8bIBaeTCH acm11IITO-
' .~.. ,.._ • ·, _ .. i' t .,.., 

Tvma QYHEII,vrn r p:vn-fa' COOTB~TCTBJIOlll,8.fl O;ZJ;HOBpeMeHHOMY ycTpeMJieHHIO 

ncex CEaJIHPI-ILI:-2-'· ap:ciyMeHTOE IC O,'Zl;HIIaIWBQMy (B JiorapMg)Ml1tI0CROM 

CMBCJie) 6on~~OMY rrpe~enBHOLlY 3Ha~eHHID. 



,. 

5. 

ma ( 2. 4-) Hen◊cpe;zi;cT:seHHO BbITeRaIOT · QYHRD;L!OHaJ:£I>Hble ypa:irne1urn 

, a Tamite ;zi;11cJ?Q?epeHu;11·an~mie ypaBHe1iri'H JI:wx). · 

x} iloJIESYHCE ,:~·JiyqaeM;: :.dTMeTi1M He:ij)aBmrEHocT:o (f}opM5*JI · ( 45~ 7) ff'. 

( 4-5 .8) B MOHOrpa{Jwn/2/vi c.ne.;iiyromero sa ·fo,fM~· ·yT:sepJ1t;zi;em1n ·o '··:. 
. ' 

c11MMeTp1111 @y1rnu;r,n1 □ cp: 9 J kJ . 3aMeTl1M Tami~, tITo yEa-

aaiiHbie Ollll'IORl1 He ITOBJI1'IflJil1 Ha "CII1.CJieHHbie pesyJIJ:,'l1aTbl, TaI<: !{&K 

np11 noJiyttem,n1 nocme;zi;mtx 4JaRTl'ItiecKt'1 McnoJI:oao:aam-rnI> npa:suJf&Hhie 

qjopMyJibl (2~5). 
• . . . --------------------------.... -------------------....---------~.-.._----. .• .,, #' . ' 

ITo;zi;c~aBJIHR :s npa:s1Ie -qacTl'I qiopMyJI Tl'Ina (2. 5) B~1pmKe1-rnrr 

;t.J;JifI ~~)JHICD;I'II1 · rpm-ra, IlOJiy"C!eHmie ,:,TIO Teopt-rn B03MYI1{0HIIM, IIOJiy-qacM 

.I(Jifi 1nrnapt-IaHTHblX ,sapH;t.J;OB pa3JIOjK0Hitlfi no CTerreHITM IWHCTaHT. CBHqu! Q 

PemaH saTeM ~ooT~~=T;;~Y~JAMe · ypa:ime1nm _JiM~- rrp11xo;zi;m11 · K ao~MnTor:- · 
~.-...., 

TI-'ftieQKHM J311pa1rteHl1HM ;zpm MHBapMaHTIIBIX ·'96pfl.I(OJ3. 

ilpYI COCTa:BJI0Hl1l'I ;zi;wg)wep,eHD;~aJII,,~blX FPYTITIOBLIX Y1)~_1.V:W!I:~W 'Jiw 

AJifl RoimpeTHOt-i tl)yHR1t11M rp11Ha Heooxo.I(I1MO np:vmm.taTI:i no· niIMMamie 



~-,. 

' ., 

. 6. 

. 'tJTO l3 '-~6;JM 'cJiy't!~t: WYHKg1u1 rpirna :npe,1,tcT.aB~HlIOT,. CQ6,Qii. <PYHKnMH. OT 
· ·, '!· . .:, .... ~- . .-:·•·· .. ·.·:,./·~·'.l.~-:.:_. .. ,Y .·:··.,- .• · •• , .. :.,.· ; f:_,. •· •, 

HeCKOJI:&KHX CK8JiflPH:t>D;),l,?¥JYqI:&:0HblX .n~peMeHHhDf 11. COOT~eTCTB~HHO 3TOMY 
-•,•·~ , ...... ~ . .,_-~·.·,· ,·•,,-.-:·,a•,·:· ;,;',:1\.,··'"' ........ ".'~''· .. ,·,. -~"":'~;-;•·•<r··,:·· ............ ;.._:~-•-·,~ .,.,_,,. • ~ ·· • 

_ Mo:ryT m.ie~'.& ~ecK¢JI:&~~i, paaJtH-ciHhtX · yJI:r,Tpa(p110JI~ToBm ac1tnmToTHI£.. ·Tait, 

. Ha~p1u.~ep,. ,}?JieKTpoi7:tvrnaMHHedJ~8..1! _3-~epnrn:11aA~

0

-q>YHKnHH rpHHa ·rn ,-~_/•r 
• • : • . • • t, . •• • • . ,,, • 't~ .,; ' . : , '.·:. ', : . 

pfl;n;e B8~HbIX CJIY't!8.el3 1 ~l30'AM~~m lt CK:iJiff PHOyi '(PY1IKI.U1rn: ·, 3.-~,' ~j:>ryMeHTOB 
••:'· .... (-~i.:' .. ,· •• .. •~••, "f' \ ,I•~• ',, • t• ••.•~--~••: < ) •~ •,•~ • • 0 '•, :•.•~ 

· -,~~r t'~'·"q':J2-',i':~•·cf:' rc,•p·2 :a2;;1cFJ .. ·• p+a+k.-o n > ; ✓ h ,, . ~;J ~ . _.f:. .J . I . ·. ~ ". •:: .. 

B cooT'Be;,cT::1,3J1H c aTriri · MOJKHO rrocTaBMTI, aa,Il;a-cry onpe;n;eJieHMfl paaJi'H't!-

HhIX 'adh~JToTmt . WYHKnn~ ... I' .. · .B -qacTHOCTM' . . 
' ... ~ f'. \ •. ' 
i"')"' ,.,!'!'ii-· 

''"~~ 1t.Cp2 ) = l,·m r (~\~'; p2) 

. . p),,,,,,.-(A 

r; (pz.; = i·Yvl -r c P~ p-<; c') .. 
... ·,;.•. 

. 'G cp~J = .. ~:~ rcp2,p2.) P:zl,,,.(;, 
:...... . ·. -. ' 

~ 

B pa6oTe/4/ IIOKa~aH~,~t~T~- ..• 
r ! '·~ ·.-. 

G ,.p~) ~ r;_ ,c r2 J···:.·1 .;r/c p 2): 

B · H0KOTOPIDC 'tJ8.CT£!b!X .-CJiytI8ffX .. STM pa3JIH'C!Hb!0' acmi.mTO,TMKH MoryT 

COBila,I(aTI, Mem,Il;y co6o:M (KaK, HanpMMep, B CJiytiae 3-B~plllx,!:I,iHOH 
• ·:..4-,. -;... . •, 

c»YHitUIU1 rp1,rna B Me~OHUOi(i-TeQpHH) , ... O;ZJ;HaKO';. B, q611\0M CJiyqae OHL1 

OTJIH'tJHE ;n;pyr OT ,I(pyra ~ ;ZJ;JIH onpe,I(eJieHHfl KaiK,I(Oti 11:3 HHX Tpe6yeTCff 

pelllaT:& OT,2(6JII,HOe ypa:BHeHMe ]11. 
···;-.r I~~ 1·r 

· 4 .- · rr~12m1ti !!J2m!~12i ... !±=M~22mi~ff:.Q°J1riliY!!fi_tm1mi_~-li~li!1!i~!!tl2!! 
M§.2Q!!!!Qll_TeQJ2g!1, 

. B KatieCTBe nepBoit :VIJIJIIOC1J:1pauv111 K M3JIOiKeHHOii BbI!Ile o6me~ npo- . 

rpaMMe paCCMOTpvIM YJIJ:>Tpaqn10JieTOBb!e acHMIITOTvIItM 4-Me80HHOti WYHKUMM 

rp11:Ha B MO'A0JII,HOI HeJIHHeAHolt M~30HHOM TeOpHH C JiarpaHEHBHOM B3aHMO-



;n;etiCTBMff 

' I 

Onpe'AeJiflfl 4-Me80HHYIO. BeplllHHHYIO g°?yHRD.HIO .. C'~noM0ll\BID,:';treTBepT0fii BapMa-

~MOHHOM npoHSBO;ll;HOM 
·-- •• ft ' 

' ' ". - . ·.· ; . ~ SC'S . . . '' . 
!. ( ----------- \._ - J' r. !.i. !.. - J6j};_ D l ' 1

- • • h ) -.. $0 8(p<p'Jl?<f(f'Ji'(Jc--p;acpt-9J?_- '/'ff 'I (21;J" ·f><i.1/>19., ,. -·;;. 
(4.I) 

·"' 
ITOJiyr.rneM Bblpa)l£8Hl'le 'AJI.ff )Ut:BapMB.HTI-IOrb. sa:pH;lJ;q. · B ·Bi1'Ae ;Z .-. ~ ~1/~--;·t ~··, ~ \ 

. 
r;n;e. B COOTEeTCTBM!II C ( 2. 2) a t k ~ h) IIOJI~'!~_HO Mf = fl fl,' j 9 { p,; f ,,' h) 

' CJie;n;yromew' rrpou;e.n;ypoM :rrpe.n;cTaBJifUI a ( p J 9 ~ P1 9 ,I ~ ) 'B BvI;n;e g)yHmJ;iUi 
/V 

0 
\ 

OT CitaJIHPHbIX rrepeMeHHhlX, lfaTipMMep, . CJie,11;yrom£r'M o6pasm;c if_<; 

"' noJioilnrn, .;i;1x_o:,;1;3ce IIIeCTn _ apryMeHTOB ,.(J}yHKI.J;I111 D MMeroT 60JI];illll1e-,i,,(~· • 
: • ... • .. . ·I'. • . • '. •! - ' . • ·,...: - ' • • • . ~ ' ... 

aC:L1MTITOTM'C!0Cirnl paBHbie (B Jiorapm_pMMtI6CKOM CMbICJie) 8Hat.Iem1i J<..2 ,,. 

(CMMMeTpHtIHBH acMMTITOTH~a). Tor.n;a 

( 4_.4) 

. .. · . "f~ 1·1·. \ ...... -. ·. . . ; 

. , YpaBHEm:we Jiv1 ;z:r,Jifi_ 1nrBapuaHTHoro _ sapH;n;a 11:MeeT ~11:n; 
• ' • > • ' ' 

:r-!•,~1' ',~7( I ,. ;, liq,. '• . ' 

'. . , , _ o h cp c x >~ > -= J, lf c x·: J, ) ,...i; . 
---- ·ox x '-£·('11.f()(>h))' -

"' .·:::,~ './Ii (': ' 

r;n;e WYHKlI.m=i' SP onpe;n;eJieHa COOTH9W0HHe~ .. 

.. , . ·, 

'( 4. 5) 

(4.6) 



--. 

s. 
:-

.. D k.' 
x-= -m~ , A ' - . :vn.myJ.r:&C HOPMMPO:BR~, ;;:·_ .. ;'! . '"'. 

@yHICD;I1fl 'f o onpe;n;eJIHeTcH 11a 061,rr:rn·o11 Teop1111 B03MymeHMM. Orpa-

untni:sarrn·:o HI1311Il1M · rtopJ1;n;~9M Teo pm~. Bo~1.wme·mdt, '.-~MeeM ::· ~: ;i • ._ 

~ (p~q ',p,q: h)= i-/;zf ~ (p-p')z::;,;:z,(p<-9) i ·; bW) 
d..c1<.2 , h)·= i _..'O(h 1): . ..... i ... · · · ::., 

.. ·:JJ.t~. 

(4.7), . 
. , '.~ . 

_Orcr.i,,:pt c rroMom:oro (4.4), J!J.'2) :f! ·tlfJ'.6~ noJiyqaeM ,· ~!\:.' 

., .,. · ·. tt) < , i 9 b ·· ~ 
· '•' .. · ·10 x, n) = - , ~ ·. " . An2 A 

~~-

(4.8) 

9~ , • C\ ·: · ;f;· c··h· J. == - --:-'2. .•. \, :\ --~- . ":t:' . ~11 :1, ,,, 
. :-r :~:. ~~: ·.,-,: 

c\ ~--

,::;_._ .,, r:. :_·~::JC,(··:~--

, .... 
Ilo;n;cTaBJIHfl (4.8) B (4.5),- .Haxo·;n;11M 'J:· 

(> ;·,, Otp ('>!:,),} 1 .GL II) 2(Jt ·I .J. 
, ------ - . J'l 7·1 J h .. 

ox' . - - '<tn-z.•·. _· x . : 

Pe~a'r1 i'.·aTO .. YP~BHeHM·e t np11xo.2hni IC~- Bblpameiimo .iinn ~''ifo:sapI1aHTHord'•' .' .. '. '· 

aapH'Aa · ·· 
: ~ _.: 

h. tp c x, h) -

_.::: 

• ~_q· 

/.z_ 

1 + 9h l ' 
1nz n.x. 

... ~. 
·: :-· 

~ .... . -:~ t.~ '~~~ -~- •f ... 

:\·:· µ--• •..• ... -. 
-'t~. :; \ 

-~! 
. ,· .. (4.9) 

.,...:., •-.. \ l. -~·-::~F . .,.·. ~ _1 

IIepexo;n;11M Terrep:o 1t .HaX0J!i~em1ro. pa9JIMtIH:pIX acin~n~oi~fK 4JYHRJ.WJ1 
.,..,,.,, •·• •• \ ~.:.. .. , :••:•·' > O > ••-""· • .11:" ••• ,- .. .• .... • .J. ... OM•".-,•~• 

0 . 06oaHatIMM _tiepea D; ( x., h) acMijIIT0TMtiecRyro '@OJ1MY ipymt-
~ • • . 7"·· t ,·. .,. , ·. . "-) ' . 

n1rn: 0 ( x.;> x 2 , xJ, x s,, x s) x-_
6 

,~ ), 9 . · · .. : ·., np11 cTpeM.nemrn i:).I(Horo · 

:Vl8· ee meCTM apryMeHT0B v!JIM. R81C0M-JIM6o rpyIIIIbI 11_3 8TMX mecTM apry-
, 1\, .. : _.•-~, ·J:j f:t:_.· -·: _ _ ;;· '.i..t.C : ---~--- , ·:(.\;_; ~-. 

M8H'l'0B R · 0,2'.(MHaR0B0MY acMMilT0~lftreCR0MY rr¢pe'AeJiy X ). • HarrpMMep, . 

~~.,- ·.:,. --,:· 

1-



(pyH1tq1m O 2 , □3 cooTB~TCTBYIOT 11 pacce.ffHF110 Bnepe.11;" MesoHa 

c 6on:e.mott aHeprnel, - 0~ coOTBeTcTBYIDT pacceflHHIO c 6on:e.mo~ 

·~ ,. . 
.. , .... •.- -·· 

f 4, 

YpanHeHH.ff JI11 .11;nH <I?YHK~Htt O l 11Me10T Bli.11; 

d ln O,· ex~ h) . 1 
O)< , = X ~- (h<f/X; k)) 

r.11;e . . ~·· [ d o . . 
' i, ·. l?;(h):!i <J"jilt(f;J,J)J:d ' 

, a O t - BblpaiJteHH.ff .11;n.ff ,, 0 i , nonytieHHI>Ie c IlOMOil\:&IO o6HtI~Oii . 

TeopHH BOSMJmeHHR. 

8aMe't!afl, trTo·cornacHo (4.7) 

. ~o. ·. . ,,; .· ' 

· D (J< 1, x 2, x3', x,,, Xs, x,:, ~ ) - j_'.3. :; .fn f ( X,+x2 r X3r x,-Xs,-x,) J{rX.i j 
Hax0.2J;HM , · · . • 

, . 
, \ 
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Haxo;n;MM Terrep:o 
•,, -.,•.!:, •r 

. . ,11 C"J,, ~ : ... ._,_- 9he:. ·.r 
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_ <I>ynK~H De co1mWia -c .. •-lf , tiero-, .H cJie;n;oBaJio o_mHt.J;aT:& : o caMoro 

HRtI8.Jia. ~ Ha g)opMyJI -( 4~II }. ~b!TeRa~T, -· tITO :Boe aCHMIITOTmtH 4'.'""Bepm;rn

HO~ ©YHKnrut O . nponop~H0Ham;a1,1 cTerreHHM mmapnaaTHoro aapH;n;a 

tp • O;n;HaRO~ 8TH OT6Il8HH 88.131'IOHT OT 131,160pa KOM61uia~H 8.CHMIITO.;_ 

THT!6CKH 'C!taJIHpHiiIX nepeMe~lIWC)1 ;n;JI.S: ffX onpe:zteJI8HHH HeOOXO;D;HMO 

HCilOJI:&80BaT:O ;n;aHHtll8 ·TeOpHM BOSMYil{eHHM· • .... · 

5. BToyoii ... H~~~e ~?,~Qxflfil!!!LlUl§Q!!~_tif!.J!:£!91Q!!~_j1 
· l!m=2aJ2Hfil!2!1 •I1<f~B;«Q™!!l2f!rui_~~-Ql2m! 

- . . . . . 
. . - • • -) ' ; ~ ,,,.; - .... ·: ~ . ·i : . . .. 

3:n;ec:& m.ir paccuoTpI,uf acmmTOTHttec'Koe rr0Be;n;ea11:e ·i-taTpHtIHoro 

sJieMeHTa .ztJIH pacceHHHH rrp11 <foJI:&mnx sHeprumc Mesoaa Ha HYKJIOHe 

c ooJI:&moti nepe:ztat1efii HMIIYJI:o·ca OT uesoHa K HYRJIOHY B ;n;Byxaapn;l{Hoff · 

nce:a;zcocKaJIHPHOff TeopHH C JiarpaH»rn:aHOM. 

(S.I) 

Ilpel?;n;e tieM ·npH~TynHT:& ~ HCCJie,n;o:saHlUO 'aCH~TOTHKII ,, c;n;eJI8.0M 

HeKOTOpae saMetiaHIUI OTHOCHTeJII>HO ;l{Byxaap.a::ztHOfii'.~esoHHOii TeopHH. 
. . -..... .•·:- r•,, : 
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. ., ... · 

1B. 
·., 

B pa6oTe/5/ noit~ac1Ho, trTo HMITY~J;,CH!il.e ac:0:MnTo~J4KH B sToi1 
.... ,,·" 

, TeoplUi cymecTB8HHO .saBHCflT OT COOT.'Hom'emrn: _Mell;n;y aapa;n;aMH . 9- I.iI 

~ },;. • OKa3b1BaeTCfl, tJ.TO B6Jrn3H Hat.IaJia KOop;n;MHaT qiaaoByro ITJIOOKOCTl> 

. : ·::,~· ·,HiIBapiiaHTHEIX sapai(qB ( p, ~?· · Mor.1Ho pas611Tit Ha .3. ,o6JiacTH'; orpa-
. I ' -l.1 . ) 

· ;,, ... ~ Ji11tie 1tHr,1e> ripHMhlMM ·· :o : =:·. o:, . f '=li~F :r~ 
:.:·,\:· .,;· _""·::;;:::: r'·,.· •-. · ,·.,_- ,::~ . -~· /,_',· 1 ··'."l.":·.-·.: •"\":' ::··yt,,· · -;· · ·\;_ ',) t'' :•"·'" ~ ... ·.->:.{·.;-• 

.-.'. . _____________________________ ..,.. ___________________ .,... _____ .,..~ __ ..., ______ ..,., _____________ _ 
' x) B. · - . . u : p' . ., · . Ji.. · 

. <,\', .:.£\ .. :·\ ._.J}JfM.MeTp~tIHQ~·,,3a H)!t~Hfi:011,, ~e.opHI~f. ·X.r =·',::""· ~11 ~ :X2. '?' .J · 

..... ,,.jk:Hei1TpaJII:>HOW Teopm:R ' XI ·= '"'." i.-;:- v;:;J- <, '' --· - I+ ./i7iJ' 
· ·:,' . • ./if. 18 j••X2. - . /8 ·. 

----;-~---~------~~,~~.~-~-~----~---.......,.---~--.... ------7-------
ACHMITTOTHtleCKH3 tiHBapMaHTHhie sapff;n;bI :B 8THX o6naCTffX no pa3HOMy 

• . I , • 

:ae;n;yT ·ce6H. Tipm,;r~ro~.~IX },"~;??J:l:>IIILJX:f') 3Hat!e_Hr1ffX)1MITYJIJ:>C?B TOl!Ka ~ f 

OCTaeTCff :a· TOR 11te '05-~a~.;~;~-~-TO~--~]I,QCIWCT:~?. -rir,_)IeJKa;~8: T;trna 9 2,, h 
' ' 2 . : 

IlpM ynenHqem-rn: f TOtllta ~ .P ' nepe;n;:suraeTCff B,ltOJ!:& CO?TBeTCTByIO-

~eti' ~P,HBOM q>I1:r. I. B 'm~.;n~;~B)I_~_HMM., . yKaSaHHO,¥<\ _p,'l1P~JiltO~ ~ 
. ... .... ;i . ~',,,;_;.,,::, 1:,./' .-:~. -.. ·,: ~~ :.!.. ' . '.· --· •. -· 

J~. ,.~ 

f· 
. ~ , .. ~ ... 

~- t.! ~ . '~ .. · 

. -:-- ,, ,r·--·--r c:• :( 'tt1;i. . :6 
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..,.,,... . 

. ~ ,~ 

-~ ttt: -~ 

i---r----r---'."'"-:"".,..___ (j' 
-:· ~{ 01>· [ ·i .:~· :-;;:~i'.r· . ·.,/, ·:-
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I3. 

B npe;zteJie noqen:i; Cion:r,mix mmyJI1>co:a" B o6JiacTs:x I ( 1J,.O""~ f > x1c,) 
m 1[. ( f > >t, tr), TO~a . . J~f) BSXO;LtliT Ra~-,-aClUIDTOT'HqecI-£Yfil Ilpff

MyYJ p ·= ><:,c, M ·TeopMfl -Ee 0Tn:sc1v.:aeToa oT · 6't:ao·sapa;n:aott ... B .. o6JiaoTm · 

llte fil ( f <-~,a-) :B npe;n;e:n:e "'crcieHI> 60111,mtIX u!~;/Ji:&~o-~". lfJ ;~, 0-/ , .}l 
. . 

TeOpHfl 6JIH8Ka IC o,zi:Hoaapa;n;Hoti Teop:mi, Ol{IDI MS np1niepo:B ]I.Jlfl KOTO-

po~ 6NJ? paccMoTpeH BbIDie (§ 4). 

Bmo;ny HH:lite Mbl 6y;iteM rtonaraT», qTo Tol!'If.a ( .g:2; J,) ·xeZMT :a 

O;z{HO~ li18 061LaCTe~ I, n-<»8,80B-Ot1 IDIOCKOCTH . ··( p ,· O" J 9 T • e • tJTO :se-

JUfqI.Ul'.bI 3 ~ H h , f NI f3" - o~Horo nopa.zi;tta. 

Ilepe~;n;eM Tenep:o It pacceHHHID Mesoaa Ha HYKJIOHe. MaTplil!HID1 

aJieMeHT aToro npo~ecca Mo:ir.eT C>hITI> aan1waa B BH.z(e 

Q s ( P, +- k-,-'r::z.- l<:z.) -, = ... - ~- . · U(p,JAIUtpz.) (5.2) 
'-fn'l.l v'k 0 1< 0 

. B /18/ffi~~ll!n~; Hat~y;;T H~~e~~~OilaT;; ~6ri~o 'feJI!iifima M • BO 
' • • • i , ,·•.~ \t I."'•,•/"\ f"' t:~-t' • •. • • ~..t'1,~•• ~~ ' 

:BT.Ol)OM nopH,"l(Ke' ''reOpHH l308
1MynteHHi1 . M }.fOilteT 6hf£:& sallli!CaHa :B 

:aH;ne (CM .. , · IianpMM~lJf-2/x)')'/: T:.,_,,. ,\ 

_.
1
, ,Lt -=-, 9~ [ f,,-k.-rn fo:~k..,_-114 ·1/_,,. ·., (5.3) 

, /Yi :l . !l . .. + -· .. .. . . ( p, ·Ht..; J t - 11-t '2 ( - 1. z . j ,, ,., -
. ~--:,.' . -·· . ·.,::- .. p, l<z)-Yw ,~:--.-~· ,-... ' . ) .. . ~ ' , ~ . 

. ----~---~-----~--~---~-~-----------------~----___,.._~--~~--.. , 
·,: . X) ]!Ba tt.,"'IeHa CYMMlit ,COQT:S6TCT~Yl0,T -:zQlYM. ;n;Il!a~pa1.u1aM-:;4>.e:tim!aHa qu,1r. 2. 

~~~-·~~~~~-.~-~~-HH~-•., ~.{, • ~~•~;~t-~t:;-~)::-~--r~-:~t·~~:-~~,----:----•----.-
'yt • ··. . . ,✓.-1 -1·.-i.1 .. 6. 
·ni ·. ;n;J!ft pea,a,Hor.o np,Q~eecm,\i;/< .;·~1k'f-=ik\i . paccea~~fi IIPii! 03':&DmX 

saeprmHx c · 6oJI:&mo~ rrepe;n;a11e~ 1:1~1r:&ca _ Q't ~~3Qf!~ R nyMony . 
( S( O; .f.::: PO ·),)'.}f°lt\~ i'i"\ i)? it :JJ') • .· ~ \ ::,· ·- - .__ ·,----,·-~ ~- . -- ··. : .... 

1 " ,. ·,:! ·2 , ·. 1/~ ~-J • ' ~I • • 

AA ~ 8-~.~-(- 1- -~ + . 1 ··_ ),..., .a!l~ -- .. cs.4) 
. 

2 
- ~.: ~M 1,~ +:~~- 2wn,~-~t1-~- ~ 411'11<:1 ·' · 

________ _...,,._....,.... ____________ ,.,..____ ,ra II -~-------MIi!------~--~--• ... ---
* ~t) PaccuoTpeHHe npo.:ao;qm1ds~ B~i-e.dti~ai.ropHoti cMc~e~e 1toop.14nHaT• 

P1-=- (n,) o., D;,O} 

. . i 
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•f~• 
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1>t..tr ~ 
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-~~- _<PyHKqHIOM 
' ~· ..... 

MO~HO aanHOaT:& B BH;n;e Cy-MMN ;n;Byx qneHOB, O;ZJ;HH 
. ; ;' ... ,. . : .. : ' (, -: _,., ..... _ ~-':--

Ma KOTOPPIX H~eeT TY me onepaTOPHYIO CTPYRTYPY, qTo H 
·~- ;·i\! ' -~ .... 

BTopot1· MM.e-eT HHYIO on~paTopHy10 oTpyRTYPY: 
~ ~ 

M-
. 2.. 

, a 

,·, .... 

M=MR+M' '· 2 . _ (5.5) 
' I Bem,rq:i;,:Ha ; R. npH ~ ~"'..O oopamaeTCH ·B I. <PynRqHff .M npt-1 6on:&-

mHx aHeprHffX BHOCHT MMID-i BRna;n; B ceqeHHe. 
...... _ .. ,...,:_,.. . . . 
. . 

06oaHaqnM··Tenep:& ><= m1e0/).'L ( ;\ t ... HMnyn:&c HOPMM!)OBRH),. 
I 

B ;n;an:&He~meM nae 6y;n;eT'. MHTepecoBaT:t> acHMilTOTMqecRaH · cpopMa R. 

npR .. 6on:&IIIHX'.. X. • ·YpaBHeHMe JIM ;n;nfl ~YHKqlnt; /1l 11MeeT BH;n;: 
, 

.. :'•a'e;,/, (x,j~ I, J , ~:· . / ; . . . 
. : . 0 -=r -f. 7, (12cp {K,J ~ It)) hp (~J 1; 4)) 

. X . . ' ; 

(5.6) 

,. 

r;n;e 
'.1 

~_l.J.Z~h)=~Jd Ro{T,.J~v ···. 
·•. c.i,\•• '·> l= t 

(5.7) 

-: 

,._,ii!''• 



I5. 

a · RO 
· ~:·:-,jjgpaliteHHe• ,'ltJHI: >R.· .; , noJiyqe~noe c noM,oni&ro o6w.rHoli; · ·1:; , 

,~-•' ;. :< 
Teopr,rn:: ;jfosityn(eli:mt;c ' o,:,~ ·· •:_: :· · · ; · · ~- ~, . . /. 

· IIpocToil pactieT s@leKTOl3 treTBepToro nopf,J;a:Ita,,;QaeTz · -·t: .. ,--· · 
~..,f- ·, 

(5.8)'-
. .: . .:;:~;,•.: ;, .. '{,~ ! l .:• 

... ;, .. ;•:,· .. , .. ;.•;.•'• 

0TCIO,n;a 

((5.9) 

..J·~: ... _.;-:• .. , . ,· ·.·-•t''" .. -....... .·. ·. ~-. ·-~·•. -- ···.• 

Ilo;ztcTa:snart Tenep:& (5.9) B_ na.i.tpaTypy ypa:sHemuf1l5.6)' ,~ ·· : · ::.(:' ~2 

Toe• (BOCll01I:&80BaBmMC:& pe~:fJ!:&TaTaim/2, 3, 5/) 

· r ..,, I ·, ., ''. ·: R_ ·;_·· ~1t1 - ~-6' x} i . ·. ---: .,-
··· -:}1;,'/ l ~ t. '' T1 , . ' . ..,.,._ , ... 

IloJiy-IeHHUH peayJI:&TaT MOXHO .Ta:a:JKe · aarr11ca.~.:& B B~;zte, 
--· --~ .":·.· '•t.~' . 

(5.lI) 

8TO 8CT6CTB6HHhIM o6paaOM :BH~eKaeT HS Toro :tpa~Ta; ··-qTo. BI0Icl;2r: B-. ·"'}l 
11 HcnoJI:1,syeMoM rrpM6JI111.teH1111 ;ztaeT 1!11m:& ,n;Harpai.w~ 4JM~:;;, ·· (~~aJior·~~tJ-

. . . /6/' '·,, 
ijO · MSJIOX6HHOMY l3 , : YI~. :• ... ''. . . · 

·,.. . ... ·' 

.-, -... 
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,. 
. l1 11T o wYHRu;mf\j ,r "r~J~~ .. · _ 

. . ., ·' '..• 

·B·MeSOHH0M Teop1111 (R~ltYKB8pIBa~oc:& 

paHie B § 3) COBITB'AB8~ ,c ~ ( p2J • ~ .=O ~ ~~ . i;iOO:f,OB;tf[ •... 

~~~~~ _· .. 
•• ,• 1• • • C • 

. ·-, 
~-~ ?-•: 

6. Qg~g~~filafil!!H_£!I~~tl~-Q~MM~~Il~!llilW..1!QllM!!!Q!~~~-~hlQfil~! 
· m!!!!Y~!Lt2~tlg 

CYI!}.e CTByeT ~ 0;ztHaK0' . cneu;l1aJII:>Hb!H CJiyqati' K0r,zi:a acHMilT0THKH 

. BbICillHX .· g?yHR
0

u;1d! _I'pHHa MoryT_ c5;itTI> .Hanv1caHbl qea pac11eTa Il0IIP,Bf30K 
. - . . ... ., ,_ .... ·. ·'. . ... t ·"-' ... 

K HHTepecyrommM Hae npou;eccaM. BT0 - CJiyqail! Cl1MMeTpPJtIHb!Xa011MilT0-

THK Bb!CIDHX q)YHKIJ;Hf1 _rpHija,: ;rWr'Aa B_Ce .HX CK8JiffpHbI8 .. :~pryMeHT}ll Y,CTpeM-
... • ~ : • . I. • '··' . •" ,_.. • 

JieHbl K 0,1.l;H0MY (60JI:&lliOMy). aHatremuo p2- • CJiyqafii 8T0T He HMeeT 

. 0TH0meHHff ~ peam,Hb!M q)H3l-ItieCKHM rrpou;eccaM pacceaHHfl, TBK KBR B 

rrocJie;ztHHX KBa,zi:paTbl HMITYJII>C0B peaJI:&Hh!X qaCTMIJ; PaBHb! KBB'AP8T8M 

Mace h, z, 

' 
• ,f:~~ =-~-

Bo1cmHe ~YHKu;tnr rp11Ha 'AJIH rrpou;ecca~· B K0TopoM yqacTBYIOT I 
. ~o 80H0f3 Ji 2t . ~~PMH0H0B ( g + 2. f :: n.+ !2. ) Mbl orrpe,zi:eJIMM CJie,zi:yromHM 

o"c5paao~~ BBe~eM BHa'C!aJie. <QYHKIJ;HID -~ : ::>r 

. J_ . . . . . ~ t1-t z s . . ' s <· .. .., > 
. : o 8tp<p1J,,. b~(p4JSw c'k,-J . ·· dw <,,, J -· = 

I B T 1 . " . ' T.;. K. f O ·; . 
·, !\ ....... 

: d ( I O • t- ~ IJ , +- """ '"' I ) lo1 ( - 1 .·). , . , . ,, . '°"J L.F-e -:::J •··J'••:k, .. 1c... . (6.I) 

l/Is TeopI1M B03JAYtn6HHH ~ M0lltH0~ aanHca.T:& B CJI8'AYIOmeM :BH;n;e : 

· · liJ1 _ ~ IJ n~0 n1e to, ( . P ) n (,. p ) . 
~ . -:::J -~ _ 47' "31 'r/2 fl_' :, t '.'t ,. .. ,. '"l ,,. '" . 

(6.2) 

3:ztec:o 0 ~ _ . . - KOHCTaijTbI CBf!3H Te0pMM • <Dy~KIJ;HM ·~ 
v1~r~;••·· · · t. 

).~ ... 



·.·.··,..; .. :,: ... 1,,-~ :~, :}l~:.•-::.l-:.... .c: ·:.·::·1 

oripe'Ae1.m:roTCfl H_ijamm.ffl- n~pfl.z(Ita~ TeOpPIH l30_auymemdt (aH;JIOI'HtlHO 

-WYRK~ · Mz ~·np~;~~u npH;e;~). E~S;a~;~pl!utb~~/ke 
o6Jra;ztalOT T8M CBO~CTB0M, TITO npm: aA O ' -.;) o· .· n . ~-· 1 ''·· ... ·:·-·sTH . 
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B pa6oTe <5IiIJI-. pacb,MO-'.lfpeH 06m:v111 crrococ5 IIOJiy-cieHMH ac:tn.mTOTMR 

BbICIDHX qiymc~Hfi rpvnta·. IloKaaaHo, tITO B PH'Ae Ba'.\I{Hh!X c11y11aeB acm,mTO-:

TilKii BhICllHIIX WYHitUMW rp:t1:Ha 'A8MCTBMTeJI:bHO OIIMChI:BaIOTCH (f)opMyJiaMU T:t-ma 

, (I9), (20) Ms pa6oTni KoHyMa m YMeaaBa/I/ (Hama g)opMyJia (6.-9). 

0:z(H8R0. IT0Ra3aT8JII1 cTeIIeHeli s. ' B0o6me roBOPH' ·saBHCflT 

He TOJII,RO. OT tivlOJia BHemHMX JIMHl'IW, HO Ta:R:JR:8 OT cnococ5a Bbl6opa . 

rpynIIbI CR8JUIPHhIX apryMeHTOB ,no OTHOIII8HHIO R IWTOPhIM paccMaTpirnaeTCff 

acuIMilT0Tli'Cl8CR0e IIOBe;L\emrn. ~0PMYJibI KoHyMa M YMe3aBa OK88h!B~IOTCH 

BepiiiiIMH TOJI:&Ito B -ciaCTHOM CJiy-ciae CMMMeTpHt!HblX acMMIITOTHR BhlCIIIHX 

rpyHRIJ.vIM . rpt1_Ha. 

)l1u1 orrpe;l(eJiemu1 ·Kostpqj!IIIJ.vieHTOB .s nosTpMy Heo6xo.n;irMo :m,teTI> 
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·-· 
;naHHbie pactieTOB Teopmi BOSMJTII\eHil.[11 Ha o;z:fHH IlOPfl'AOit ]3bIIIle' treM 

YK~:saHO :a pa6oTe/.I/. ~8.ItTHtieCitH HYJKHO. p~i'cb.tIHTbIB8.TI> mma~ TOJIJ,ItO 

OT c:wi1,Ho CBHSHbIX Hec:ao'AMMhlX 'AMarpaMM, nocitOJI1'KY :ace ocTaJI1'Hble . 

non~a~1dr~·YtJMT,bIBa10TC~-. n12~ pactieTe .. HM8illMX WYHitD;liM rpHHa. B p~doTe/8/ 

sTa aa;l(atia :a 'ABjpeaapaiirnt-i MesoHHO~ Teop1,rn pemeHa . 'AJHt O'AHoro ttacT-. . . ·-- ·;. ".'~ .... :: :~ .. -·. . . ' ., 

~Horo itnacca cnytiae:a~ 
. ,_..,, 

CymeCTB8HHO, .. , tITO pacCMOTpeHHbIM M8TO'AOM !.iOiKHO: 1rnyqaTJ, ac:t1MnTOTP 
,; ,. . ,,: •. ~- ' . ) .. . . 

tJ:eCit06 II0~8;I.t~HH0. cpyHRD;M¾ rp1q1a •. 'A~ff peaJI:&iblX ~H3v!ttecm'I{X. npoD;eC.00~ 

pacceH~HHi It ItOTOPbIM .Peayn:&TaTbI KoHyMbI l'I YMe88.BE/I/'a~ 

.BOOdll{e ro:s.opH, H~ llPl'IMeHHW. 
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