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aHaJH13a pacnpeAeileHa-ti1 (~Ken (t) 1-1 f~Ken(t) 6e3 HCnOilb30BaHHR 3cl><!>eKTHB
HOCTI-t pera-tCTpa~a-tH ~HKilOB. 

B 6onee cno*H~X cny4aRx npo~eAypa HaXO*AeHHR BHAa $YHK~a-tH 
f ;Ken (t) C nOMOIJ.lbiO pa3IlO*eHHR 121 CBR3aHa C OfiWHpH~MH Bb14HCileHHR
MH H AO Ca-lX nop He B~nOilHeHa le / 3/ B~pa>KeHHe AilR f ~Ken(t) nony4eHO 
C HCnOilb30BaHHeM PRAa npH6IlH*eHa-ti1, B TOM 4HCile H npa-t6IlH>KeHHR 
t « 11. 

AnR Toro, 4T06bl nony4HTb e~pa>KeHa-~e AilR f iKen(t) ,eocnonbayeMcR 
6onee npocj~M cnoco6oM, cyTb KOToporo MO*HO noHRTb, ecna-~ cpae
HHTb pa3IlO*eHHe /21 C 04eBHAH~M pa3IlO*eHHeM AilR $yHK~HH .F(t) 
cyMMapHoro epeMeHHoro pacnpeAeneHHR 4~-tcna peaK~Hi1 eo ecex ~a-~K

nax: 

F(t) 
~ ~ m-1-
l: rm ( t) = l: (l - w) r m (t) 

m= 1 m= 1 

MO>KHO BHAeTb, 4TO f~Ken(t)H .F(t) Bblpa*aiOTCR OAHOi1 H TOi1 *e $YHK
~a-tei1 Y(x;t) c paana-t4H~Ma-t 3Ha4eHHRMH napaMeTpa X: 

3KCn 
F(t) = Y(x=w; t), !

1 
(t)=tY(x = {J;t). 131 

no3TOMY AilR onpeAeileHHR BHAa $YHK~HH f ~Ken(t) MO>KHO Hai1TH Bblpa>Ke
HHe AilR .F(t) ,CAeilaTb B HeM 3aMeHy W-+{3 H YMHO>KHTb Ha t. CaMa *e 
$yHK~HR F ( t) HaXOAHTCR nyTeM peWeHHR npoCTOi1 CHC TeMbl AH$<1JepeH
(4HailbHbiX ypaBHeHHi1 / 4 / . 

npo~ecc M~- KaTai1~ 3a pea K !4 ~H t + t B Tp~T ~ 

ll ~ 
Att 

4He~t + 2n 

~ til t t ll 

<~ 'Ho.2•••] 

t--=~~~MOB H OnHC~BaeTCR CHCTeMOi1 ypaeHeHHi1 AilR 4HCeil t~t-aTOMOB H ttll -Mone-
KYil 

dNf4.tldt =- (A 0 +A tt )N 1#.1 +A~ (l- wt )N tt~t' 
141 

dNtl#.l I dt = A tt N 1#.1 ..; (A o + A~ ) N tt~t , 

rAe A u = A~tcP , A ott - CKopocTb o6paaoeaHHR tt,.t -MoneKyn AilR nnoT
HOCTH *HAKOrO TPHTHR, cP - OTHOCHTeilbHaR nnOTHOCTb, Wt- K03$
<IJH~HeHT npHnHnaHHR MIOOHa K RAPY rena-~R-4, A0 = 4,55·106 c-1 -
CKOPOCTb pacnaAa CBOfiOAHOrO MIOOHa. PeWHB CHCTeMy 141, HaXOAHM 
F ( t) .. A trN H' B COOTBeTCTBHH c 131 H I 1 I' r ~Ken ( t). BblnHWeM 

B~Pa*eHHR hl~AR r iKen(t) npa-t K = 1 -3: -----------~ 
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f:lKcn (t) = Ae-y1 t + Be -y2 t' 
1 

f~Kcn (t) = (A2e-y1t + B2e-y2t)t + 2AB (e-y1t-e-y2t ), 

Y2- Y1 

r:Kcn (t) =(AS e-y1 t + Bse-}'2t ) £ + 3AB (Ae-y1t- Be-y2t )t + 
2 y2- y1 

3AB (B-A) -y1 t -y2 t 
+ -~(e -e ); 

(y2 - Y1) 

_ 1 I t + [ t 2 _ t ]1121 Y 1,2 - l 2 2A 0 + A. r + A.tt- (A. r + A. tt ) 4A r A. tt {3 ' 

t I [ t 2 t 112 
A = - B = £A. r A. tt (A. r + A. tt ) - 4A rA. tt {3] ' 

3KCIT K -1 - 3KCIT 
{3 = £ + w t - £ w t ; f K = (1 - w t) f K , 

151 

TaK me, KaK ~ s npocTei1weM cny1.1ae 121, napaMeTpbl A.~, A.tt 1-1 w MoryT 

6biT b Hai1AeHbl ~3 aHaJl~3a 3KCnepV1MeHTaJlbHbtX pacnpeAeJleHVIH f iKCIT ( t) 
VI f ~KCIT (t) 6e3 VICnOJlb30BaHVIfl 3<j><)leKTVIBHOCTVI perVICTPal.IVIVI L.IVIKJlOB: se-

2 ~ :lKCIT 
JlV14VIHa W HaXOAVITCfl Vl3 OTHOWeHVIfl 'TJ217J 1 = 1- Wt (TJj = [ f i (t) dt), 

a BellV14VIHbl A .r r A tt 
Y 1 + Y 2 = 2Ao + A. r + A. tt 
TPVITVIfl, 

onpeAeJlfi~TCfl VICXOAfl Vl3 VI3MepeHVI~ napaMeTpa 

npVI ABYX pa3JlV14HbtX 3Ha4eHVIfiX nnOTHOCTVI 

KVIHeTVIKa npo1..1ecca M~-KaTaJlV13a peaKLIVIVI d + t s cMeCVI D
2

+ T
2 

ct 

f i' 
j.L dj.L tj.L 

c d ! Add A'' l Au 

d~ tt~t 

-~ 

A.dtlt 

~ 1 _;;; d _____ j 1- w t 

dtj.t 

(il€>./ 4He~t + n 

/ 
~ 

. 'cv~ 4He+n+IL 

6bllla paCCMOTpeHa B /4/. 

TaK me, KaK VI B /4/, B COOTBeTCTBVIVI C TeOpVIeH/1/, 6yAeM nona-

raTb, 4TO CKOpOCTVI fiAePHbiX peaKLIVIH d + d , d + t ~ t + t HaMHOro 

60JlbWe, 4eM CKOpOCTVI o6pa30BaH~fl MOJleKyJl d~, dtJL ~ ttJL. TOrAa 

npo1..1ecc MIO-KaTaJl~3a peaKL.IVI~ d + t on~cbtsaeTcfl ypasHeHVIRM~ 
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1 

dNdJLidt = -(A.o +Adt + 0 tA.dd + cdA.dd wd)NdJL + 

+ [cdA.tt(l-wt) + cidt~t(l-ws)]Ntlt, 
161 

dN tiL I dt = [A.dt + ct A.dd(l- wd)]N dj.t+ 

+ [-(A. o + A. dt~t + cd A. tt + ct A.tt w t) + ct A.dtlt ( 1- w s )] Ntll • 

3AeCb Cd 1-1 Ct - OTHOCVITeJlbHbte KOHL.IeHTPal.IVIVI AeHTepVIfl VI TPVITVIR 

s cMecVI D2 + T2 , A.dd=A.'dd c/>C d, A.dtJL = A.'dt~t<l>cd , Att =A~t <Pet
CKOPOCTVI o6pa30BaHVIfl MOJleKyJl d~, d~ 1-1 ttjl ; A dt = AdtcP C t 
CKOPOCTb nPOL.Iecca nepexsaTa ~ + t ... tiL+ d, Wd, w 8 "' we- K03<)l<)lVI

LI~eHTbl 11 np~IlVInaH~fl 11 M~OHa K 3apR>KeHHbiM nPOAYKTaM peaKL.IVIH d + d, 
d + t VI t+ t IAnR peaKLIVIVI d + d - ycpeAHeHbl no ABYM KaHaJlaM 

CVIHTe3al. PewVIB CVICTeM~ 161, HaxoA~M F(t) =A. dt~L N tiL VI, cor nacHo 

131 ~ I 1 I, <I>YHKLIVIVI f i_K rr (t). BblpameHVIfl Allfl 3T~x <)lyHKLIVIH cHosa 

VIMe~T 06~1-111 BVIA 151, rAe Tenepb 

. 1/2 
Y1,2 = 1/2[21. 0 + a+(a2 -4b) ), 

A= £Adt~t (A.dt+ctA.o+Ct'\lt-cty1)/'(a2- 4b)112, B =£ctA.dtlt -A; 

a = A. dt + 0 d A.dtlt + 0 t AdtJL f3 + ctAdd + 0 d A. dd w d + cdA. tt + c tA. tt w t ' 

b = A.dt.JL (A. dt + 0 t A. dd) {3 + cdA.dd~ d (A. dt~L +A. tt ) + A. tt wt (A. dt + c t A. dd)' 

{3=£+ws-£ws; f 3KCIT = (1 _ W ) K-1 f:lKCIT 
K s K 

np~ cd- ct' c/> ?: o, 1' KOrAa Adtlt' Adt»Ao 'Add 'Adt VI npl-1 ( << 1 

3KCri -y't -y' t 
f 1 (t) ;;; A' e 1 + B' e 2 

Yt ;;; A.O +f3A.dtA.dtlt I(A.dt + 0 d,\dtlt)' Y2,;'A.o+A.dt + cdA.dtJL 

A' = fAdtJL,\dt /(A.dt + CdAdtlt ), B' = £CtAdtJL -A,, 

4To cosnaAaeT c BbtpameH~fiM~, ~cnonb3yeMbtMVI s aHanVI3e lSI, 

3aMeT~M, 4TO VI Ailfl nPOL.Iecca M~-KaTallVI3a peaKI..IVII-1 d+ t ero na

paMe Tpbl, B np~HL.I~ne, MoryT 6btTb HaHAeHbl 6e3 ~CnOJlb30BaHVIR 3<)l

cpet<TVIBHOCT~ perVICTPal.IVIVI L.IVIKJlOB, OAHaKO Ha npaKTVIKe 3TO 6yAeT 

CBR3dHO C 04eHb 60JlbWVIMVI TPYAHOCTfiMVI ~3-3a MaJlOCTVI BeJlVI4VIHbl 

( -2 w s -10 ). 

ABTOPbl Bbtpama~T 6na roAaPHOCT b Jl.l1. noHoMapesy 3a none3Hbte 

o6cy>KAeH~fl. 
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