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I. 3a,1.1a'!H, CBH38Htthle C H3J'!8HHeM oco6eHHOCTeti J.IBHlK8HHH B036ylK

,lleHKti B 6HoMoneKyn8x, npe.llCT8BnHIDT co6oti o,1.1tto H3 H8H6onee HHTepec

HhlX npHnOlK8HHti WH3HKK 0.1.IHOMeptthlX CHCTeM. 

BalltHOCTb paCCMOTpeHKH 3THX 38,1.18'! He Bhl3hlB8eT COMHeHHti. MHrpa

UHH atteprHH BJ.IOnb 6enKOBhlX MoneKyn '!BCTO HBnHeTCH cymecTB8HHhlM yc

nOB Heu npoTeKattHH uttorHx 6wonorH'!eCKHx npoueccoB. 

Oco6oe BHHMBHHe HCCJie.D,O.BaTe.Jieti rrpHMeimeT HeOOhl'!aHHO BhlCOKM a(}

weKTHBHOCTb nepe,ll8'!H atteprHH B036yE.lleHHH B 6HOMoneKynax. nocneMHe 

,llOCTHEeHHH ttenHttetittoti WH3HKH IT03BOnHnH ITO-HOBOMY OCBeTHTb 3TOT BOTT-

poc H CBH38Tb Ma.Jille IIOTepH npH nepe,1.1aqe atteprHH c oco6e ttttoc-

THMH ITOB8.ll8HHH '!8CTHueno,1.106tthlX pewettHti ttenHHe MHhlX ypaBtteHHti J.IBHEe

HHH B036y•.lleHHti B 6HOMoneKynax. 

OAHH H3 OCHOBHhlX ITO,l.lXO,l.lOB K pewettKID 3THX 38,ll □ '! COCTOHT B noc

TpoeHHH H Hccne,l.lOBBHHK ,l.lOCTSTO'!HO npoCThlX H ,llOCTJITHhlX M8TeM8TH'!8C

KOti o6pa60TKe MO,llenen 6enKOBhlX MoneKyn. B Hamett pa6oTe H3J'!88TCH 

npoc TBH MO,llenb ol-CnHpanbttOti nonHnenTH,llHOti uenH. Mb! MO,llenHpyeM 

nonKnenTHJ.IHYID uenli 0,1.IHOMepttoti KpHCTannH'!eCKC\l peweTKOti C Tpe,rn 11MO

neKyna,rn" B aneuettT8pHoti H'!etiKe H C B38HUO,lletiCTBHeM 6nKlK81\WKX coce

.1.1en (pHc.I). 3Ta uo.1.1e~1 HBnHeTCH o6o6mettHeM uo.1.1enH, npe.1.1noEettttoR 

naBhl.llOBhlM H Cynpytt/1/. Otta Y'!HThlBaeT TaKHe OCHOBHhle CBOI\CTB8 nonw

neITTH,llHOti uenH, K8K perynHpHOCTb npocTp8HCTB8HHOti CTpyKTyphl K cneuH

WK'!HOCTb p8cnpe.1.1eneHHH B38HMO.lleticTBHI\ B nonHnenTHMOI\ uenH. 3T8 cne

UHWH'!HOCTb 38KnID'!BeTCH B TOM, '!TO J'!KThlBBDTCH KBK B38KMO,llel\cTBHH nen

TH,llHhlX rpynn, 6nHl!81\IDHX BJ.IOnb cnHpanK, T8K H B38KMO,lleticTBKH nenTH,llHhlX 

rpynn, 6nHK81\WKX B,llOnb BO,llOpOJ.IHhlX CBH3el\. npyrHMK cnoBBMK,MO,llenb y'!K

ThlB8eT B38KMO,lleticTBKH 6nKZBI\WHX K TpeTbHX coce,llel\. no oueHK8U HeBC

KOti K llKpra,1.13/2/ BenK'!KHhl 3TKX B3am.10.D,eilCTW PBBHhl COOTBeTCTB6HHO 

12,4 l'I 7,8 CM-I. 
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aaeprlUl B036yJK,IteIU!fl 0T.l(8JI1,H0l1 nenTH,llH0lt rpynm,1 p8BH8 

I650-I660 CM-1,nnn 0,2I aB (.ztonromHBy~eo BaJieHTHoe Kone6aane 

C=O), B par.max npe.ztJI0llt8HH0lt M0.l(8JIH cl-CTIHpai!I, 0TIHCl,IBB0TCfl ra-

JUIJII,T0HHBH0M 

.3 + 3 J.J., ' + 
'Jc = f ii A Pn.~ Pn,J.. + f t"! oU.n,rl.+! ( Pn,._ .Ri,1,J.. + Yn.1,J.Pn,"-) + 

.3 

+LL JU::,~.1 ( P~,,,__P!,1,"- + Pn.,.A.Pn+L,c( )+ 
n ct•! 

J J.,L .I ii "> [ lt ( f- . p+ ) +LL J,n,n•LIV11,,1.,l'ln+!,J.. + 1i:" Q,;_,n.. fll,!J>n,,.. .. n,.tEz,1 + 
11. ol=l 

+ Q:·~ {E~~.Pn,3 + Pt,:. Pn,1.,) -+ Q:;~.1 { P:.a Pn,1.,L + P~+1,1 Pn,5) J t 

+ 4 /(l';\ (p:Pn:t +Pn,lf'n,,) + ().'~:~ {P:,.f!:.+fn,i.Pn,.3)+ 

+ cr;~.1 (PtPt+!,1 +Pn,!l?, .. 1,1)] + ~ [s,~; .Nn,1.ii,1. + 

+ .Pn.~•: .Nn.,,,Nit,!. + P:::.1 .Hrt,a .Nn,1,!), 

(I) 

r.zte ./ = Pnf f.n J • Ilo.ne.raeTcH, .qTo nenTH,JtHBli rpynna uoixeT 
~£ ~ - ' 

H8X0]l}IT1>CH B nyx C0CT0l!HHIIX: 0CH0BH0M H B0S6y~eHH0M. rru.urn1,

T0HH8H (I) co.zteplltHT cnaraeuue nepHoro II qeTBepaoro Ttma 0TH0CH-
+ 

To.n1,ao naynH-onepaTopoB poa,nea1111 H yaMqT0JreHH11 BOS~Y1ifJJ.OHHtt.P,P. 

Koa<P;pm~ll8HTU ,1 , oU. , oJ/. 1 
, a , Q f , ,(, , J) onpe.zteJifl-

mTCH aneprHell BOSC>ylI,ll;0HHH 0T.l(8JII,H0il nenTH.ztH0ll rpynn1,1 ll ll8TpHqHU-

1rn 3JI8U8HT8llU onepaTopa B38lI110.l(81lCTBHil ll8JK,Ity nenTU.l(Hl,IIUl rpynna-

UH. 
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AH8JIHTH'lleCKOe pemeHH8 38,ll8tIH (I) ,ll8llte B mrnel!HOII npn6.nu:e

HHH ( /,_ = .P = 0) 6HJIO 6u HeB03110lltHO, ecJIH 6H He O,l!HO npeoC5pa-

30B8HHe/3/, cnpaBe,llJIHBOe TOJII,KO ,l!JIH O,llHOM8pHHX 38,ll8ll~ STD npe

o6pa30B8HH8 onepaTopoB Ilay.nn K onepaTopau ~eµrn ( P~ P-.. of, a,). 
C IlOIIO!llbIO T8Koro npeo6p830B8HHH MO.I(eJII,HHll ra.MMI,TOHIIa.H (I) MO

llt8T 6HTI, npeoeip830B8H K W8p.!H-npe,llCT8BJieHHIO 

3 . 

JI. - l l.. tl a..:,l,a,t,I, + z ./tl[(l-2NniXl-2Nn,z.)( at-n,1 an•!,I + 
fL J.,-! I I 11. I 

-+ £L:i.1.! a.n.J + { !- ZN,,.+!,J(1.- 2 Nn,3){ at,, Cln+!,1, T a:.J,.t, a..11,.1.) t 

-t U-£Nn.u){l- .etln.,3)fot,s a.n•P.,. a..~.l~ an,.3)} t 

+ Z. ~u.' l (!-£M1,3)(1-2Nn,i)(c1!,1 at1,1- a..,i,! an.u)-+ 
n. 

-1 (!-ZNn.1,1){!-2A1n.,3)(a..~,.1,c1:.1 • .t.. -an.-1, an.,1,,_)+ 

+ (!. 2 ,Vn+J,.t) [1- 21'v~+1,l) [ ct.:,.t a.:.1,3 -an,3 an,1,)} + 

3 

+ I. L. ;.; Nn.J:½.•!,J.. + Z. ~ [ ( a~.1 lln. .t T a.~,t a.n,1) + 
fl. ;.:! . n. ' 

, + r + ) { + + )J -t { i7~n,t ,ln,i ran.,:! a.rt,.t, -+ a.tt,3 a.J'L+J,1 +{l,n+i,l tln,3 t 

') ,_l(;t + ·(+ + . 
+ L ~ c Cln,1Cln,1.-l1,1,1all,L)+ lln,,1,a..n,,;-a.,1,La,z,.!o)-+ 

/1. 

➔ { t'.\..:, 3 a.+n.1,1 -il,i,~ ltiiri,I) J + ~ JJ { Nn,1 Nn+1.1 .. Nn,.i. Mz,3 + 

-+ ¼, ~ Nn+i,1 } ; 

I.! + I 
; N11,4- ~ an,"-all/4. ' 

4 

(2) 

~ 

EcJIH orpaHH'IIHTI,Cfl Tenepi, JIHHel!HW1.npH6JIHllteHH811,H OTCipoCHTI, 

CJI8rae11ue tieTB8pToro H 60.nee BH~OKHX nopH,llKOB, pemeHHe 38,ll8'11H 

IIOJ18T CiHTL IlOJIJ'118HO B 8H8JIHTHll8.CKOM BH,ll8 O;llHHI.I 113 CT8H;zt8pHHX 

KBaHTOBOCTaTHCTll'I8CKHX MeTO;llOE. B paCioTe/4/ ~H HCilOJIL30B8JIH 
. - ' 

;llJIH STOii U8JIH 118TO;ll ,l!ByXBp8118HHHX Te11nepaTypHHX ~yHKUHI! rpHH8 

EoroJI1J60Ba-Ta6JIH~oBaf S/, noJiytIHJIH ypaBHe1,rne, onpe,lle.na1>111ee -qac

TOTH aJieMeHT8pHHx BoaCiylr,lteHHl-1 (aKCHTOHOB) w , 

((.,J- 'r} -iL 
K )< 

Ll.,1<. (w+~) 

=~ Q' 

- (t Q 

n iJ<,Q., n' im 
- use -~e 

-Q 

9' 

-Q' 

Q 

(w-fa:) -i.l( 

i'J..K ((.J+ 7',J 

-Q. Q.' 

Q' e iJ<.a, Q e i.K.a. -Q' Q 

-Qe-,KJJ-

r.,' - ilGO.. 
·-s e 

-Q 

Q' 

{w-1'ic) 

ILK 

Q'e •i.w 

Qe ·illA-

-Q' 

q 

-i.l,c 

(tJ+T,J 

=0, 

H Hamaui pemeHHll 8TOro ypaBH8HHll ;llJ!ll qacTHHX cnyt1aeB: 

a) Q = Q' = 0 (npeueCipeseHHe BOAOpo;ztHHMH CBH3HMH); 

(3) 

6) Q' = .Ill' = 0 (npH6.7lHEeHHe raATJiepa-JIOH,llOHa); B) K =0. (S,lleCL 

TK= A + 2 cAl COJ ,W... , ,(K = 2 Jl.~·l'L RA , K-BOJIHOBOA B8KTOp, 

a, - DOCTOHHH8ll pemeTKH). B paCioTe/4/ ,l!BH no;ztpOCiHHI! SHBnHB 

3THX pemeHHA H oCicyll,tlaeTCll COOTB8TCTl!He IlOJIJ'110HHHX pemeHHA HKeD

auiuca aKcnepHK8HTBJILHW ,ll8HHWI no cneKTp8K CiHOUOJieKyn. MH He 6y

,ll8K OCT8H8BJIHBBTLCll 8,ll8CL H8 3THX peayJILT8T8X. OTKeTHM T0.7lLRO, 

qTo 88,ll8'11H, CBll88HHU6 C HCCB6,llOB8HHeK cneKTpOB CiHOUOJieKyJI aa 

KOA8JILHHX CHCTeKax, npo,llCT8BJillDT C8UOCTOHT8.7lLHHl-1 HHTepec, no-

5 



CKORbKY Il08BORHDT nonyqaTb ,1lOilORHHTenbHyD HH~Op,18UHD O CTpyK

TypHNX CBOttCTB8X H xap8KTepe MelOloneKyRHPHNX B88HM0,11ettCTBHH, qTo, 

B CBOD oqepeAb, B8,1leT K 6onee rny6oKouy IlOHHM8HHD IlpHpo~ ~YHK

UHOH8RbHOH 8KTHBHOCTH 6HOMoneKyn. 

B 06ll!eM cnyqae, 0TT8RKHB8HCb ol2J,. npHX0,1lHM K Hen1rneilHOtl 

sa,naqe, ~8Ta.JU,HUil 8HanH8 KOTOpott ,1l0BORbHO cnoxeH. MN orpaHH

qHM Harne Hccne,110BaHHe KOHTHHyBnbHNM npH6nHxeHHeM (K -o) H pac

CMOTpHM B P8MK8X 8Toro npH6nHxeHHH sa,11aqy O ,1lBHX8HHH B086ylK,lle

HHtt BAOnb nonunenTH,1lHOH uenH. 

2. qT06N nonyqHTb ypaBHeHHH ,1lBHX8HHH, 0606ll!HM IlP8MOX8HHYD 

HBMH paHee B pa6oTef
6/ cxeuy nonyqeHHH no,1106HNX ypaBHeHHtl Ha cny

qatf 0,1lHOMepHOtt perneTKH C Tp8MH 11MoneKynaMH11 B nqe£lKe. B KaqecT

Be MOAenbHOtt (npo6Hotl) BOnHOBOtt \P.}'.HKUHH COCTOHHHH CHCTeMN } 

BN6epeu ~YHKUHD BH,1la 

j '},, , [ . , ,- .,.. " Jj I 
T-= J.. 1 t- L L L d.n,1) {/n,~ - .J.n £t) tl.tt, 13 O>, 

/1.- t=L I I ,, I 

..3 

all /o> :0; (11.:1,2, ... J/; 13=1,2,3.); n1~=l+- z I. lol,/t))~ 
//j I n f :J f' 

{4) 

CnpoeKTHpyeu KBBHTOBNe ypaB_H8HHH ABHl!CeHHH ,1lnH onepaTOpOll Clrn,13 

( 1?. = I ,2 ,3) cnpaBa H cneBa Ha BonaoByn cpymw;mo I . 

'?. I 
"' 't I 

; dam,;3 _ rel •. :J{J. 
- "" m,,.,, dt I -. 

; '.l >; r=U,3. (5) 

Bm1ona1111 ,11anee npocTettrnyKJ npoue,11ypy pacuenneHHH TpoliHNX CJiara

euux H CJiaI'aeMllX G'onee BNCOKOro nOpH~Ka TaK, KaK 8TO 6NJIO c,11e

naao B/61. B pesynbTaTe nonyqHu CHCTeMy Tpex YP8BH8HHtl ,1lBH~e-

6 

• 

r, 

· d · '(t) · 
HHH Ann awnnHTy,11 BepoHTHOcTetl <f (t) = -~ ~ < 11 a. I ?t > 

m,f / J{t)/Z 171,f 

tn= 1,2, ... t./; .r~=-1,2;3. 
I 

J . I . 
i. -'-P =t.'P. + oU L (i-2J!' )(1-2~i/ )'P + elf m,! m,!. m,~ m,2, m+!,1 

+ti-zJI )Cl-2~if. )!f · +(-2){l-2J( Xlf'~ tf' '+ 
m-1,! m-1,:i m-!,! m-1,a m-1,z. m,t. 

+ r;,t, \fm-1,2,)Cfm,L + (-2) {i-2J(,t. )(~:-!:~ ~l + lp:,3 ~-!) ~,l } + 

+ ,A( f (1 · 2Jfm)U-2Jf m,e.) '<p!~!,! - Cl- 2.Nm.~.~){J- 2J'fm.1,e,)fP:.1,1. f 

-t (-2,)(l - 2.J/ht I !)(cplf- I <f' j - C/J If )Cf_m f 
-., m-.,1. m,t. m-J,z. m,i ,L 

+ (- 2) (l.p_J/m,L)(~!-1,3 'P!,,, -fOm-!,3 Cf,n,•)lf,,,,l 1 -t 
{6) 

+ ;;{ (~•!,!-+ ~-l,j )t,! T Q { ~,.f. + ~-!,) + Q' (~& ,- v:,.~J,J )+ 

+fPC.J! .. off' )<f 
nt.,.t '";-!,S ffl1l 

,Lcp =t.Cfl + 
di m,£ m,"- JL f ( i-2.Nm+!,!) U - 2Jf'm,~ )~+!,e + 

7 



1"" {J-R.Jlm.)(1-2J/m•l,a)C/Jm._-l,L + (-2)(1-2Jl'm,&)(Cf'm}f:.!J + 

... ) ,fl « • } + lf <f' + (-2 ' • 2.N cp t 7 + mt1,!. !fm,< m,i!. ) ( - rn,s) ( m.-1, /Pm,& r.p m,/f',,,_.!,3) 1/-/n,,. 

+JA.' [(1-2Jl'm+J,l){l- 2,oNm,\)tp;+!,r, - Ci-2Jfm)U-2J!'m.,,J'-t.;_,,:!. + 

+C-2H!- 2.cl )C<l cp~ -cp <f )<f + 
m,\ m.1.1 rn+!,t m.,! m.+!,l. m,£ (6) 

+(-e)(J.-2Jf )(t/J* </'* -<f tf )<f' J + m,! nt-1,!> m,! m.-1,3 m,3 m,2, 

t- X (j{ ... Jf )'f +Q{Cf +<P )+ Q_,'(cl - rp• )+ 
m.+l,t. rn.•!,t nt,l. mi! m,i m,.s m-J,l 

-t ffe (J(,J.+ Jfl'II,& ) lfm.,L 

{ Lcp ;f.Cf · t.4l [C!-2.1 )(l-2,Jf )IP + 
o(,t m.,! rn,3 m+l,L m•J.J m•J,3 

+(r-2Q}( )(J-2,J[ )(fl_ + (-2)(!.-2.N )(cp' <f' + 
- m,1. • m.1 m-1,3 , , m.J m,l m•!,1 

+cp* <p )cp + (-2)U- 2..>f )(<p,; lfJ + cp.,. Cf )<P } + 
mu,i m.1 m,3 m+!,l m~ m+!,L m+!,L m,t m,3 

, [ ♦ r • -' Jl ( 1-2..N )(l-2.Ji )If_ - {1-2.Nm..)(l-2Jfm1)<fm-B t 
m+!,L J1l.•1,! 111+1,.5 fM ' , 

-t(-2.J(J-2.i )(<f~ cp* -'P. Cf )P + 
m.,.t m.,1 m.+1,J. m,! m.+1.~ m.,'3> 

', 

8 

il 

:J 

+ (-2.)(f-2J/m)(fP:.!,l.lf!:,. - Cfm.•!,L lf~)</'m,31 + 

+ ;t (J{ + J[ )'P +Q (ip + ,:p ) +Q' (tp- - tp• )+ 
m.f"i,3 m-!,3 m,..3, m.,1 m.•J,i ni ... !,-J. m.,L 

t J>(.(m~ -r o,{tn+!.)cpm,! ; 

r.11e ,,,>[_ , = cp* cp_ ( d.=I,2,3). nepexo;zi oT .l!HCK-
m, of. m.,rk m,rL · 

peTHO! aa;ziaqz (6) K nenpepNBHOMY cnyqan ( K➔ O) BNnonHHM no 

CT8H;ztapTHO! cxeue, npe;zinono:mB, KBK O6HqHO, qTO HHTepecymlllHe 

HBC pemeHHR H8Y6HHDTCH ;llOCTBTOqHO nnBBHO, T.e. nepHO;zt HX H8Me

H6HHH MHoro 6onbme IlOCTORHHOlt p~meTKH a. GxeMaTHqecKH TBKOR 

npoue;ziypa, CK8E6M MH ~yHKUHlt, BXO;ztR~HX B nepBoe ypaBHeHHe CHC

TeMli (6), uozeT 6NTb npe;zicTaBneHa cne.ztYDI!l,HM o6paaou:: 

m ~ X (nonaraeu, qTO ITOCTOHHHBR pemeTKH a..=I); 

'Pm.,di) _,, ~ (x,t) s "'r",t); 

<f!. {t:) ➔ 'P. (x + '½ t)?. Mx+ ¼ t) =-f fr, i) + 8 (",i) 1t. ·~ fi {~, t) · }:
18

+ •··; (7) 
mi£ ~ , I , r"- /3 /><( _ .. · 

Pm-~ 3 ft>-~ (x- ¾.t)~r (x-¼,t)=r(x.,t)-J;{><, t) % +-r,,./x.,t) ~1.r--. ; 
<p-+,, (t) ➔ 'P, ()( !a, i) =ci.(,<tl,t) =d(><, t)± cl (><,t)-+ ol (><,i) ½:t ... 

,, .. ___ ,. - J( ',{)I( 

H T.;zt. 

flpH BHnonHeHHH npoue;ziypu npe;zienbHoro nepexoAa neo6xo.l!HMO yqHTN

BBTb cne;zty~lllli« nopH;ztOK uanocTH cnaraeMHX, BO8HHK8DlllHX B ypaBHe

HHHX ;ztBHll6HHH, 

9 



I: 

d.; r~ r,._s; 
d.·B·i...""f·. 

'I. I ,-'I( , I X , 

,'3 
d.. ; 8 ; I'- "- 6 H T.,ll • 

J(J( / x.i< I#. 

3.nec:& G -HeKoTopl:lt\ o6o6l!leHHblt\ MaJil:lit napaMeTp. Ml:l y'!TeM cJiara,-

•eMl:le .no TPBT:&ero nopH.llK8 BKJIIO'IHTBJI:&HO • 

rrocJie Bl:lnoJIHBHHH npoue,Zl.Ypl:l npe.nen:&Horo nepexo.na nOJIY'!8eM 

CJI8,ZlYIOlllYIO CHCTeMy HBJIHHet\HUX ypaBHeHHt\: 

, 

i.Lt = (t. + i.lU.)d. + ,JU.J.,./J.JU.1.J.: +2.X /cl./~dv :+. ( !P-f.Al) (l6f + If i')J.-:-

. . 

- ZJIJ.' cl·+ t·-. f })t +_ Q l c f+r)t i lf. :-r) .. fe er)(')(+ r,..) l ~-

.. eJ' l c &~-i-•) .. ft s.• ~r-~) +f {~* -·J..•
1

)1; · •. 
. J. a Ji< ,· J( ~8 I )\)( o 1-)( · · , 

i ft= (il•tM) f t JU.f,.,,_+ i~ r,! + 2t/f 1f + ( 9: !JU)(l,d+ l;-1~) f - (8) 

, 2 Z 2 2'\ { l l 
-R,JU,. (J.• +t-•-J.- r, )6 ~ Q tr+c1-) .. 1. <r- -J.) + - {J-,. - d. ) j+. 

. a a t \. 3 a • • u , "" ,.. • 

+Q'[(!..'-J..*)+{(h-*+d.il )+ l.. (h," -d.* )]; 
a " a)( " !8 a ><x )(')( 

ift =ft.+J...U)0 tlUr,.,. +Ml.I':+ JZltl2t +(JJ-J'JU)(Jflz.+/i1.l 2)r
-l.lll' (c1.t2.+f,l_J..,_-r2')f +Q /(.1.+f') + t (.i."-f)+fi(J.)(•-tf,..)}+ 

t Q.' { (J.*-s') + .L (J.! + /lt) + .L (J. • - B" ) 1. 
I 3 t I ')( 18 i<i I ", 'J 

IO 

YpaBHeHHH cHcTelll:l (8) npe.ncTaBJIHIOT co6o_n MO.llH\l)HKauHH HeJIHHet\

Horo yp8BH8HHH illpe,llHHrepa H. ,llOBOJl:&HO CJIOUl:l. Ml:l orpaHH'IHM Ha

me HCCJI8,llOB8HHe 6oJiee npoc Tl:lM CJiy'!aew: T8K H831:lBae_llUM npH6JIH-
' f11 I 

JKem1ew rai!TJiepa-JloH,llOHa ( ~ = JU = D). B oTOM npH6JIHlK8HHH 

ypaBHeHHH ,llBHJK8HHH (8) CYl!l8CTBeHHO ynpOl!l8IOTCH: 

,, 

id.= Cid.JU.).1 -.J/1..,1.. tt:t1c1./J, + (J>-JJU.)( 1r1 2
t- ,~1~)cl.+ 

t ,.-1. I 

T Q. I c 8 tr) t _31 (P.> - ).\, ) + J_ c}, .. I"' )J ; 
f I • I ,,_ !8 / t..t.. / ""' 

{ r'i' ~ 2. (9 j ~ ~ = tl t,Ul)13 +JUr., +-2.L //!.ii/') t (P-J .. M)(trJ + /d../l)P.i + 
, t I · ; t.t.. 1 i , I 

+ Q { ( f' + cl-) + ½- {f,. - -d) + ;8 ( f~t.. + d.u) J ; 

Lrt= (tidJ10r+JUj",._')( +tlJtJlr t (.P-JJ,1)(/J.J~ .. t12)r ➔ 

+Q[(J ➔ /3)+-!-(c1.-~)-t.L(J. +I?>)} 
I · "' ,< I ,. 11? ><>< I u. . 

Tenep:& yp8BH8HHH ,llBU:eHHH (9) npe,llCT8BJIHIOT coCiott aa1.1enJIHIOllU18CH 

l.18ll,ZlY co6ott _YP8BH8HHH Tlma H8JJHH8t\Horo YP8BH8HIIH illpe,llHHrepa. 

9To 06CTOHTeJI:&eTBO cymecTBeHHO HCITOJI:&3OB8JJOCl, H8MH npH onpe.ne

JIBHHH BH.zta l!CKOMl:lX '18CTHl:lX pem_eHHH. Bamo OTMeTHT:&, O,llH8KO, '!TO 

B OTJIH'!l!8 OT CJiy'l8fl OT.zteJI:&Horo HeJil!Hettttoro yp8BH8HHH illpe,llHHre

pa ~ 3 npH IlOHCKe pemeHHt\ CHCTeMbl YP8BHemin HeOCiXO,llHMO y'IH

TUB8 Tl, ocoCieHHOC TH cdo'THomeHHH q,aa • 

. II 



3. Mu' OCT8HOBHMCR TOnLKO H8 H8H6onee HH~epeCHUx·qacTH!:lX 

perueHHRX CHCTeMU ·ypaBHeHHR (9)-perueHHRX conHTOHOll0,It06Horo BH

,I\8~ HaqHeY C H8H6onee npo.CTOrO cnyqaR, KOI'.lt8 COC8 . .ltHHe 11MoneKy

nu11 peru8TKl'I HSMeHRIOT CBOe. COCTORHH8 B llJase • B STOil cnyq'ae. qacT

HOe perueHHe CHCTeMU (9) Hmew B BH,Ite 

clp,O=t)J,c,t}-=Ql{i<,t}= :41 ef i(K;<-wd). 
Mi- \11 (x - 'dit) ' (IO) 

Ilo,IICTSBnRH (IO) B (9), HBXO,Illll( BenHqHHU v;, ~ H Q.! 

711:: - 2, { JU .. ~ )K ; <. x .. P-iJU. l . 
v -= Q .! ' 

i JU-1- -
9 

<,)1 -= A + .1,JU, (1 - 5i) + 2{J ll - t' { ~ Y' J-t [ X + J>-iJtJ. )A/·. 

3,IlecL c{-cKopocT» nepeuemeHHH conHToHa, vi xapaKTepHayeT 

paawep conHTOHa (Hnn, TOqHee, pasuep o6nacTH, oXBaqeHHOA BOS-

6yl!GleHHeM), <,)J -qacTOT8 conHTOH8. IIOCTOHHHBH AI onpe,ItenReT-

CH ycnOBH81l HOpllHpOBKH. 

OTMeTHu, qTo nonyqiHHoe BUpageHHe .itnH w1 xopomo cornacy

eTCH C COOTB8TCTBYJOIIUW pemeHHeK nHBeRHoA 88,Itaqu/4/ 

W! Al.(.H, = .A + },JU. CO:: /GO., + .,tq Cl1;3 K3/.3 • 

JleRcTBHTen»Ho, npu a, =I H K➔O 

IIUH. { l{t) l I CK)'] tui = A ... J,IU 1- r + 2-Q l - i · 3 . 

]lononHHTem,Hoe cnaraeuoe ( t + !P - 8M)Ai .itaeT nonpaBKy K 

SHeprRH BOS6yJQ8HllR BOne,ItCTBH8 yqeTa HenHB8RHOCTH. 

12 

f.f 

PaccMoTpm, wia .n;pyrruc cnyqaa, Kor.zta "uoneKynu" coce.itHHX 

ysnoB pemeTKl'I l'ISUeHRIOT CB08 COCTORHHe CO C,ll.13HrOM WBS 2J'l/3 l'I 

49r/3 COOTB8TCTB8HHO. qaCTHUe pemeHHH Cl'ICTeMU {9) Hmeu B Bl'l

,Ite 

,4. 
c/...(,c,t) = d l:!;(J) i (J(X-CtJ.t); 
d .. J I d 

C11.v.; (x-~·t) 

fi<,t) = 

h cx,n = 

l tr. 
II· e <t 

sf etfi.(KX-~·t); 

cl,, vj (x - ~-t) 

/l -ltr
t-t· e d 
" expL(K.;<-~•t). 

M ,J. [x- ilt) 
d "4 

{II) 

JJ.nH Kp8TKOCTH MUo6Le.n;mrn.mrB (II) BTOPOR 'J =2) H TpeTHR 

( J =3) cnyqau. C.itBH r ipasu ~- paBeH 2 :JC /3 npH J . =2 11 

4 Y{ /3 np11 d =3. IIo.ztcTaBnaa (II) B (9)~HaxoAHM Bein1q11!Ju ~- , 

'-'l H41,·<J=2,3): 

Q J.!il ) 2 . 2!iT . 
'If = - 2 ( JU ... -9 cos '"3' K. + 3 Q $m T , . .t,.~ 

i = X+:P-fJ~ ,4.t 
.i,3 o4l + !l corl l11 ::,3 

9 i' 3 

cu.,,i"ti .. J./U.{1-~i)-1-1Qf1--J;(ffjC0;1 ~ ~iQtui q .. 
2. + ( l + J)_ i,ltJ.) A . 

:.t,3 

IIocToHHHUe Aj (J =2,3) onpe.itenRDTCH HOPMHpoBKott. 

13 



/' 

HeTpy.ztHO yCie,lUIThCH, qTo 11 B 3TllX cnyqaax pernemrn ,l\11H qacTOT 

CJ., xoporno cor11acy10TCH (np11 (j =I' K➔ 0) C COOTB6TCTBYJ)ll!Hi• 
"•" 

Ml1 pemeHl1HMl1 1111H6HHO!t1 sa.ztaq11/4/: 

.,WH. . JT /\'.a. ➔ J, 
Cv.z 3 =- Ll + £.JU C:~fW. I- 'ID W!. _::.__ • 

I ~ 3 

Ha p11c.2 .ztatto rpaw11qecKoe 11s0Cipalltett11e nonyqettttux pernea111t1. OHH 

npe.ztCT8B}lfllOT coeio!tl MO.ztY1111pOB8HHhle BO}!Hhl, KOTOpue B nepBOM cnyqae 

COBTT8,l\8IOT no qiase' a B .ztBYX .ztpyrux - C,l\Bl1HYThl no rpase 118 2 JI /3 
11 4 JI /3 COOTB6TCTB6HHO, 

B 3aRJIJOqelllie OTM8Tl1M, qTo 38.ztaqa O .ztl1H8Ml1Ke BO3Ciyllt,l\6H11lt1 B 

CiHOMO}leKyJiax B npe.zte11hHOM CJIY1l86 K. ➔O 11 B np~!CiJll1llt0Hl1lf ra1t1T11epa

noH.ztOH8 11ayqa11ac1, HHhIM MeTo.ztoM B pa6oTaxl1 ,7/. Ilony11eaaaa TaM cuc

TeMa Tpex H6Jll1HettHhIX ypaBH6Hl1H .ztBH~eHHH cymeCTBeHHO OT11!1qaeTCH (B 

1111ae!t11w1t1 qacT11) OT ypaBuea11t1 (9). B pesyJ11,TaTe aBTopu paeioll, 7 I 
H8Ill1111 TOJII,KO COBil8,l\8!01l\116 no rpase COJIHTOHOnO.ztOCiHhle peruemrn 11 K118CCl1-

qJH!l11pOB8JIH 11x B aaBHCHMocTH OT xapaKTepa co6Tttoruett111t1 1.1eJ1t.zty a1.1nn11-

Ty.ztaMH ( Ha!t1.zteHHblMl1 HS ycJIOBH!tl HOp!AHpOBKH) K8K Cl11.!M6Tp11qm,r.e H 8H

THCHMMeTp111lHUe CO1111TOHhl, 

P11c.2. rpa4)HqecKoe ESO0paxe1rno Tpex nmoB pe1:1eHill1 CHCTeJ.m He-
111mellaux ypaBHeJmtt (9): a) llO.ztYJiilpOB8HHUe BOJillll COBna.ztn- ~ 

JOT no ipaae; 6), B) - LIO.ztYJIH])OB8Hlll..!6 BOJIHH C,l\BHHyTll mi 4)838 ll!l' 
2sr /3 H 4 Jf /3 COO'l'BC'l'C1'll.e1rno.· 
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