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B HaWHX npeAbiA)'IqHX pa6oTaX / 1,2/ C noM~biO MeTOAa HCKI1104eHHfl 
6o30HHbiX nepeMeHHblx/3/ 6bll10 nocTpOeHO T04HOe KHHeTH4eCKOe ypae
HeHHe Allfl ABYXYPOBHeBbiX CHCTeM ceepXH311y4aTellbHOrO THna lo1 HCCile
AOBaHbl pellaKCa~HOHHble npo~eCCbl B TaKHX CHCTeMaX. nony4eHHOe Ha 
OCHOBe TaKoro paCCMOTpeHHfl ypaBHeHMe KonneKTHBHOrO cnOHTaHHOrO 
Hany4eHHfl /ypaeHeHHe /11/ pa6oTbl /1/ I HMeeT BHA 

Sp If (M) ap, ~~ + r [r (M), (0. + 0 ')rjz] Pt (M)-
(M) at j=1 I 

... R-ff tu' R+lln 
v· , ·· v-· t 0 

/1/ 

3AeCb onepa~Hfl Sp ( ••• ) 6epeTcfl no cocTofiHHfiM M -noACHCTeMbl 
(M) 

/Be~eCTBO/, Sp( •.•.•• ) -no COCTOfiHHfiM nonHOH CHCTeMbl /e~ecT-
(M F) 

BO +none/, f~) - npOH3BOnbHbiH onepaTOp, AeHCTBY~HH Ha co6-
CTBeHHble ~YHK~HH nonHOH CHCTeMbl TOnbKO KaK Ha ~yHK~HH nepeMeH
HbiX, OTHOCfi~HXCfl K M -nOACHCTeMe, 

Pt (M) .. Sp Dt , 
(F) 

rAe Dt - CTaTHCTH4eCKHH onepaTop nonHOH CHCTeMbl 11 Be~eCTBO -
none" C Ha4anbHbiMH ycnOBHfiMH/ 1/ 

Dt • p (M) D(F), 
0 

/2/ 

COOTBeTCTBY~HMH BKnl04eHHIO B3aHMOAeHCTBHfl Be~eCTBa C n011eM 
+ e MOMeHT epeMeHH t 0 • OnepaTop R~ peanHayeT npeAcTaa-neHHe Kon-

neKTHBHbiX nepeMeHHbiX Anfl onepaTopoe M -noACHCTeMbl /1,4/: 

N 
+ + ±· a-= I r.-e lVXj. 
v j=l I 

·--.-;-~:--~ 

. : ;nf'l',· ! 

1 , .... ~ .1-r;~-: I l 



+ _ 111 (xi - x j ) 
S 11 "' ::£ r

1
. r

1
., e , 

j,j'~j 

r. • .!...u. 
IU 2 IU 

3AeCb N - n011HOe 4HC110 H311y4aTe11e~ B CHCTeM~, Xj - paAHYC-BeKTOp 
j -ro H311y4aTe11R, Oj - Co6CTBeHHaR 4aCTOTa J -ro H311y4aTe11R H 
~ja - COOTBeTCTBYIOUiaR KOMnOHeHTa onepaTopa nay11H. Be11H4HHbl Q_' , 
0

11 
B /1/ onpeAellROT COOTB€TCTBeHHO nOCTORHHyO H K01111eKTHBHYO · 

4acTH CABHr.f I13M6a. To4Hble Bblpa>KeHHR A11R 0', 011 AaHbl a pa6oTe/l/. 
napaMe1pbl Yv xapaKTepH3yOT 3aTyXaHHe H TaKlKe onpeAellROTCR B pa-
6oTe /l/, KaK HeTPYAHO BHAeTb, K01111eKTHBHble onepaTOPbl H311y4aTe-
11e~ YAOBileTBOPROT ClleAYIOUIHM nepecTaHOB04HbiM COOTHOWeHHRM: 

z + + 
[R , R -,] ... ±R-,+ , 

II II 11-11 
/3/ 

fR+. S , l = 2R +,, Rz . + R+ 
v v v V-II v 

[R-
11

, S,] = -2Rz, R-, - R
11
-, 

II 11-11 II 

8 HaCTOR~e~ pa60Te Ha OCHOBe ypaBHeHHR CnOHTaHHOrO H311y4e
HHR /1/ Mbl HCCileAyeM BpeMeHHYO 3aBHCHMOCTb HHTeHCHBHOCTH H311y-
4eHHR a AByxypoeHeao~ cHcTeMe. KaK H3BecTHO /5/, ee11H4HHa HH
TeHcHBHOCTH onpeAe11ReTCR npOH3BOAHO~ 

nollOlKHM f(M)= Rz B ypaaHeHHH /1/. TorAa c y4eTOM nepecTaHOB04-
HbiX COOTHOWeHH~ /3/ no11y4aeM 

d ...:r. ~t+R-+ - +-1 -<n. (t)>="- y < R >-y <R R > 
dt II II II II V V V 

H11H 

d z + _, + _, + z 
- <R (t)> = ::£ l(y - y ) <R R >- 2y <R >I. 
dt v v v v v v 

/4/ 

2 

l-13 onpeAelleHHR onepaTopa 811 HMeeM 

+ - 1 Rz S R R = -,N + + 11 • 
V II 2 

Tenepb H3 ypaeHeHHR /4/ no11y4aeM 

+ d z Y. -·y + z -<R (t)>=::£1 II II ,N-(y +y-)<R (t)>+ 
dt 11 2 II II 

+(y+_,y)<S >I. 
II II II 

npHHHMaR BO BHHMaHHe RBHbl~ BHA onepaTopa 811 , nepenHWeM 3TO ypae

HeHHe B OKOH4aTe11bHO~ ~OpMe: 

/51 

ill (I·- I•') 
+ N2(y+- y-) [N-2 ::£ e I I <rl+r.-,>] J. 

II II j,j' I 

(j./j') 

4T06bl HCCileAOBaTb peWeHHR ypaBHeHHR /5/, He06XOAHMO 3aAaTb 
Ha4a11bHOe COCTORHHe nOACHCTeMbl H311y4aTe11e~. 06bi4HO C4HTaOT, 
4TO B Ha4a11bHbl~ MOMeHT BpeMeHH ace ABYXYPOBHeBble aTOMbl OAHHaKo

BO eo36Y>KaeHbl/5/, B 3TOM c11y4ae 

N 
p(M)= n IS.¢>. <¢.81., 

j=l I I 

-i.!l!. 8 
I 8, ¢ >. = I + >. e 

2 
sin + 1->. 

I I 2 I 

I~ 8 
e cos-. 

2 

3AeCb 8- TaK Ha3waaeMbiH yro11 611oxa, napaMeTp ¢ onpeAe11ReT ~a3y 
a Ha4a11bHOM cocTORHHH, I ± > i - co6cTaeHHaR ~YHK~HR M -noACHCTe
Mbl, COOTBeTCTBYIOUiaR B036Y>KAeHHO H11H AeB036Y>KAeHHO ABYXYPOBHeeo
ro nepeXOAa. 0AHaKO peallbHO~ CHTya~HH 6o11ee COOTBeTCTByeT Ha-
4a11bHOe COCTORHHe, B KOTOpOM H311Y4aTe11H B036y>KAaOTCR npH npo
XOlKAeHHH KBa3HMOHOXPOMaTH4eCKOrO HMnyllbCa. nycTb TaKO~ HMnyllbC 
xapa~epH3yeTCR B011HOBbiM BeKTOpOM ko H nll~aAbO, paBHOH rr · 

TorAa 

N 
p(M) .. n l8.¢-k0 x.>. <¢-k x.,81 .. 

j= I I I -u I I 
!6! 
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KaK HeTPYAHO BHAeTb, 

z N <R (t)> =- -.cos8(t). 
2 

171 

OnpeAeJWIM Ae.:icTaHe onepaTopoe H31ly4aTene.:1 Ha illYHK-~HH Ha4anb
Horo COCTORHHR: 

_ -i <4>- k0 xi )/2 . 8 
r. 18, ¢-k 0x. >. •I ->e sm-., 
1 I I 2 

+ i (¢ - k0 xi )/2 8 
r 18.¢-·koxi>i al+>e cos2. 

Tenepb AllR 6HHapHoro cpeAHero, CTOR~ero a npaao.:i 4aCTH ypaaHe
HHR /5/, nony4aeM 

<r+r-"- 1 ·2o -iko(xl·-x·') 
i ·'-'=-·Bln 'Cie 1. 

I 4 • 
j ,;, j , • 

Y4HTb1BaR BblpameHHe cpeAHero <Rz > 4epe3 yroll linoxa e /7 I' Ha
XOAHM OTC~Aa 

-ik
0
(x.-x.,) 

<r:r:-,'> = t
4
1 - W 2 <Rz> le I I (j,;, j '). 

I I 
/8/ 

3TO COOTHOWeKHe, 04eBHAHO, cnpaBeAilHBO llHWb AllR Ha4allbHOrO 
MOMeHTa apeMeHH t0 . 0AHaKO, HCnOSlb3YR TaK Ha3biBaeMOe HylleBOe 
npHfillHmeHHe /2,3/, MOmHO npeACTaBHTb onepaTOpbl H311Y4aTelleH B BHAe 

r~(t) _ r± e±iO- t 
I = i I , t ;::,t0 • 

Tenepb AllR npoH3BOilbHoro MoMeHTa epeMeHH t HMeeM 

i(O--O·')t 
<rj(t)ri"';(t)>=<rjri-,>e 1 

I • 

KaK H a pa6oTe/l/, npeAnonomHM, 4TO co6cTBeHHble 4aCTOTbl Hany-
4aTene.:1 pacnpeAelleHbl CHMMeTpH4HO OTHOCHTellbHO HeKOTOpOH 4aCTOTbl 
{l, npH4eM 

OCI iOt -1 ti/2T 
f e G (0) dO .. e , 

rAe 0(0) - pacnpeAelleHHe 4acToT H T - TaK Ha3biBaeMoe apeMR mH3HH 
OC~HilllRTOpa. TaKoe pacCMOTpeHHe COOTBeTCTByeT y4eTy HeOAHOPOA-

4 

HOrO SlOpeH~eBa ywHpeHHR. Tenepb HCKOMOe fiHHapHOe cpeAHee MOmHO 
npeACTaBHTb B BHAe 

< rf(t) ri";'(t)> .. < r.+r:-,> e-1 tl /T 
I I 

(j ,;, j '). /9/ 

C y4eTOM COOTHOWeHHH /8/, /9/ noclleAHHH 4SleH B npaBOH 4aCTH 
ypaeHeHHR /5/ MOmHo npeo6paaoeaTb clleAY~~HM o6paaoM: 

-2 iv (x.- x.,) 
N I. e I I <rJ!(t) r.-;(t)> = 

j.j'~j J 

N
-2 ~ i(v -·ko) (xi -xj')( 1 ,,,-2 Rz 2) -,1 ti/T 

= ~ e - -· 1-. < > e . 
i.i'~i 4 

TaK KaK 

N-2 I. ei(v-k0 )(xi-xi'>,n..,II, 6 i Jv-·ko)xi 2 1 
.. 'I. V' . ) _, - ~ 
l•l rl 1 N 

.. A(v-k
0
)-N-1 , 

TO 

...-2 ~ _iv(xi -xi')/_+,.,.-'f.,, 
•• -~J."' ~·j'"'·j~,~, ... -

l•ll"l 

.- 1 2 z 2 -I t I IT 
=(A(v-k

0
)-W] (--N- <R (t)> )e . 

4 

noACTaBHM 3TO BblpameHHe B ypaBHeHHe /5/. TorAa 

+ _, 
-2..<Rz(t)>=I.I~~ N-(y++y-)<Rz(t)>+ 
dt 1.1 2 1.1 1.1 /10/ 

2 + - -l] 1 2 z 2 -t/T +N (y -y )(A(v-k
0
)-N (--W <R (t)> )e ,t>t 0 • 

1.1 v 4 

YpaaHeHHe /10/ onHcblaaeT npo~ecc cnoHTaHHoro H31ly4eHHR npH Ha-
4allbHOM B036ymAeHHH nOACHCTeMbl ABYXYPOBHeBbiX aTOMOB fM- noA
CHCTeMbl/ BHAa /6/. KaK HeTPYAHO BHAeTb H3 onpeAelleHHR, IPYHK~HR 
A (v- k 

0
) HMeeT MaKCHMYM npH v = k 0 • TaKHM o6paaoM, a paccMaT

PHBaeMO.:i H30TpOnHOH CHCTeMe aTOMOB C TOnOilOrHeH c!llepbl CnOHTaH
HOe H3Sly4eHHe 6yAeT HanpaBileHO npeHMy~eCTBeHHO BAOilb HanpaBileHHR 
aoa6ymAa~ero rr -HMnynbca. 

PaccMOTPHM Tenepb HeKOTOpble !llH3H4eCKHe cneACTBHR H3 ypae
HeHHR /10/. 4To6bl ynpocTHTb ero aanHcb, npemAe ecero eaeAeM 
ClleAY~~He o6oaHa4eHHR: 

5 



""' ( + -) 1 "' y + y = _,, 
11 11 II T 

I (y_'_,}'+) =..!!. ' 
11

1111 r 

I (y-- y+) [A (v-,ko)- N-1] =E.,. 
11'11 II r 

Tenepb ypaeHeHHe /10/ MO*Ho npeAcTaBHTb e BHAe 

d Rz() 1( aN Rz() [N2 Rz() 2] -t/TI -,< t > = _, -, -,+ < t > + IL _, _,< t > e . 
dt T 2 4 

B 4acTHOM cny4ae 6ecKoHe4Horo epeMeHH *H3HH oc~HnnRTopa 
CT.~>. 4TO cooTBeTcTeyeT npeAnono*eHH~ o6 oTcyTcTBHH 
HHR, H3 onpeAeneHHR K031!M1>H~HeHTOB y+ /1/ HMeeM 

II 

+ Y
11 

= 0, 

y~ = (21T)-2 v fd3 k gtl¢ (k- v)l 2 8 (wk - n ). 

/11/ 

ywHpe-

3AeCb gk- napaMeTp AHnonb-~OToHHOH CBR3H e raMHnbTOHHaHe AHKKe, 
V - YAenbH~H o6~eM CHCTeM~ H ~YHK~HR 1/l(K) onpeAeneHa COOTHOWe
HHeM 

¢ (K) = N-1 I e4
K xi 

i 

Tenepb, KaK HeTPYAHO BHAeTb, K03~~H~HeHT a= 1 H ypaBHeHHe /11/ 
npeo6paayeTcR K BHAY 

..2_ <Rz(t)> = _J.,(Ji,+ <Rz(t)> + IL [~- <Rz(t)>2 ]}. 
dt T 2 4 

/12/ 

cornacy~eMycR c HaeecTH~M peaynbTaTOM Penepa H 36epnH 161. 0TMe
THM, 4To ypaeHeHHe Penepa-36epnH THna /12/ 6~no nony4eHo Ha oc
Hoee nony~eHoMeHonorH4ecKoro noAXOAa, cBR3aHHoro c HccneAoea
HHeM B~pa*eHHR AnR CKOpOCTH H3MeHeHHR 4HCna ~OTOHOB npH H3ny4e
HHH B npH6nH*eHHH Bpa~a~eHCR BOnH~ /5/. 

BepHeMCR Tenepb K HccneAOBaHH~ o6~ero ypaeHeHHR /11/. Bee
AeM o6oaHa4eHHe 

X (t) = <Rz(t)> 

H 6yAeM HCKaTb peweHHe ypaBHeHHR /11/ B BHAe 

6 

) 

} 

X (t) = et/T y (t). 

TorAa ypaeHeHHe AnR y (t) npHMeT BHA 

d u [y r 1 1 12 r 1 1 2 
- y (t) ........ , - -·<- + -) --,(-,+ -) 
dt r 2,.1 r T 41.! r T 

Na -t/T pN2 -2t/T _,_,e --e . 
2r 4 r 

HeTPYAHO BHAeTb, 4TO B peaynbTaTe 3aMeH~ 

z = y - -!-,(..!. + .l) 
21.1 r T 

OHO npeo6pa3yeTCR B o6~ee ypaBHeHHe PHKKaTH: 

...!. z (~) = .1i.,z 2 - a - bNe-t/T- eN 2e-2t/T 
dt T ' 

/13/ 

rAe 

a =-!_ (..!.+ ..!.)2 • 
..... ~ '1' -.. 

b = a -F· 

C=~· 
4r 

B o6~eM cny4ae TaKoe ypaeHeHHe He HHTerpHpyeTCR e KBaApaTypax, 
H ero peweHHe He MO*eT 6~Tb B~Pa*eHO B KOHe4HOM BHAe 4epe3 
3neMeHTapH~e ~YHK~HH/7/. B 3TOH CBR3H paccMOTPHM cne~HanbH~H 
cny4aH 6onbWHX T, KorAa 

-t/T_l- ~. 
e = T 

Tenepb ypaeHeHHe /13/ npHHHMaeT BHA 

d D -u (t) =U2(t)+t- -E, 
dt T 

rAe 

u = .£ z 
- T ' 

7 



a 2 2 D=~N + .J:_N, 
2r2 2r2 

E = ..!..(..!. + ..!..) 2 +...!!li-N+ L N 2• 
4 r T 2r2 4r2 

3To yme cne~HanbHoe ypaeHeHHe PHKKaTH/7/, peweHHe KOToporo MomeT 
6b1Tb HaliiAeHO CTaHAaPTHbiMH MeTOAaMH /7,8/. B peaynbTaTe AnR 
cpeAHero <R"' (t) > nony4aeM 

z r t/T 1 1 1 v*t I <R (t)>=-e 1-..r(-+~)-- , 
~ ~ T ·~· V t 

/14/ 

rAe 

T I/3 _, t 2 T [ t ] 3/2 v (t) = (-) v -D - E Z1; 3(- -· -·D - E ). 
D T 3 D T 

3AeCb 

ZI/lx> = ci JI/3Cx> + c2 NI/aCx> 

H Ja(X) , Na(X) ~ COOTBeTCTBeHHO $yHK~HH 6eccenR 1-ro H 2-ro 
POAa. napaMeTpbl cl H c2 onpeAenR~TCR Ha4anbHbiMH ycnOBHRMH /7~ 

PaccMOTPHM Tenepb TPH 4aCTHbiX cny4aR. 

1 -t/T 
• t << T , TaK 4TO e = 1. TorAa ypaeHeHHe /12/ cy~ecTBeHHo 

ynpo~aeTCR H npHHHMaeT BHA 

-!L,x (t) = -A2 - ..!. + .1Lx2 , 
dt T T 

115/ 

A=(§ +~)I/2 
2 T 4r • 

CTaHAaPTHoe peweHHe TaKoro ypasHeHHR: 

z 1 ll c 
X= <R (t)> = - - C th ....___ (t - t ), 

2,.t T m 116/ 

. 1 Na N2 
c= v-+-+-, 

41l2 21l 4 

8 

' 

I 

H tm - HeKOTOpbiH MOMeHT epeMeHH, COOTSeTCTSY~HH MaKCHMYMY HH
TeHCHBHOCTH. AnR TaKoro peweHHR aasHCHMOCTb HHTeHCHSHOCTH 

d z 
I (t) = -1'10 - <R (t)> 

dt 

OT epeMeHH HMeeT BHA 

l(t)=~sech2 ~ 
2rN 2rN 

2 u N Na 1 2t-tm 
=1'10 _.. (-· + -·+ -.) sech -

T 4 2~ 41l2 2rN 

rAe 

r 
'N= 21lC . 

I eM. pHc. 1 I. B 4acTHOM cny4ae T ... "" HMeeM 

y+ ... o. 
" 

a-+ 1, c-+!! 
2 

1 
+-· 

21l 

no3TOMY 

T 

'N = Nil+ 1 

H 

z N 1 t-tm 
<R (t)>=- -[(1+--)th-

2 Nil 2rN 

1l0 2 2 t- tm 
I (t) = -·CN~ + 1) sech -

4~r 2rN 

rAe 

t = _!__,fuNil 
m Nil+ 1 

_!_], 
Nil 

/17/ 

/18/ 

/19/ 

9 



I 

ho 
PHc.l. 3aBHCHMOCTb OT 
BpeMeHH HHTeHCHBHOCTH 

H3JIY'IeHHR I 19 I. 

npH Ha4aflbHOM ycnOBHH 

<Rz (t 0)> = _!!., noA4epKHeM, 
2 

4TO 1191 cornacyeTc~ c pe-
aynbTaTaMH Penepa-36ep-
nH /6/. 

Boaspa~a~cb K s~pa*e
HH~ 1181, OTMeTHM, 4TO 
oHo onHc~saeT npo~ecc~ 
HOpMaflbHOrO H3fly4eHH~ H 
csepxHany4eHH~. nocneA
Hee CB~3aHO C MaKCHMYMOM 
HHTeHCHBHOCTH, AOCTHrae
MOM npH t = tm lpHc.11, 
npH4eM tm MO*HO C4HTaTb 
Man~M no cpasHeHH~ cT. 

2 • .nn~ t - T Y*e 
Henba~ npeHe6peraTb ~aKTo

-tiT 
poM e . 0AHaKo, ecnH 
npeAnono~HTb, ~To ~~epx

H3fly4eHHe see e~e npeo6naAaeT HaA o6~4H~M Hany4eHHeM, TO H3 
1111 HeTPYAHO nony4HTb 

d z N "NT -tiT -,<R (t)> - -,th (....r:o-- e - 8), 
dt = 2 2 T 

rAe BeflH4HHa 8 onpeAefl~eTC~ YCflOBHeM CWHBKH B~pa~eHH~ Afl~ 
HHTeHCHBHOCTH 

1201 

c peweHHeM I 18/ B o6nac TH t « T. Y4eT BnH~HH~ HeoAHOPOAHoro 
YWHpeHH~ B o6naCTH t - T npHBOAHT K TOMY, 4TO cnaA nHKa HHTeH
CHBHOCTH npOHCXOAHT 6~CTpee, 4eM B cny4ae OTCyTCTBH~ HeOAHOPOA
HOro YWHpeHH~, a 3TO npHBOAHT K aCHMMeTp~H KpHBO~ OTHOCHTenbHO 
MaKCHMYMa lpHc.21, B OTflH4He OT pe3YflbTaTOB pa60T~/6/, 

3. PaccMoTpHM Tenepb 04eHb 6onbWHe speMeHa t » T. B 3TOM 
cny4ae e-tiT- 0 H ypaBHeHHe 111 I npHHHMaeT BHA 

10 

'I 
I 
l 

d z Na 1 z 
dt <R (t)> "'- "'[";'' - -; <R (t)>, 

OTKYAa 

<Rz (t)> =- ~+ N(e-tlr. 
2 

CoOTBeTcTsy~a~ HHTeHCHBHOCTb ecTb 

I (t) = ..!!..Q._,N(e-tiT, 
T 

TO eCTb HMeeT MeCTO flHWb o6~4HOe H3fly4eHHe. 
3aMeTHM, 4TO npH t -+ oo 

I (t) J hn1n 

t 

T 
PHc.2. 3aBHCHMOCTb OT BpeMeHH HHTeHCHBHOCTH H3nyqeHHR 

/20/. 

11 



z N 
fim <R (t)>=-' - " 
t-.oo 2 

HHa4e rOBOpR, BCR 3HeprHR Ha4anbHOrO B036y*AeHHOrO COCTORHHR 
nepewna B 3HeprH~ H3ny4eHHR. npH HanH4HH HeOAHOPOAHOrO YWHpeHHR 

a< 1, 

3To nocneAHee HepaBeHCTBO oaHa4aeT, 4TO nocne npo~ecca Hany4e
HHR OCTaeTCR ~e HeKO~opaR 3HeprHR. HMeHHO C HanH4HeM TaKOH 
OCTaT04HOH 3HeprHH CBR3aH npo~ecc B03HHKHOBeHHR ~OTOHHOrO 3Xa, 
Bbl3biBaeMoro o6paTHbiM aaTyxaHHeM /5/. 

TaKHM o6pa30M, Ha OCHOBe T04HOrO KHHeTH4eCKOrO ypaBHeHHR 
pa6oTbl/l/ YAaeTcR onHcaTb npo~eccbl cnoHTaHHoro Hany4eHHR B MaK
pocKOnH4eCKOH ABYXYPOBHeBOH CHCTeMe, B 4aCTHOCTH, nony4HTb 
ypaBHeHHe /11/, o6o~a~ee H3BeCTHoe ypaaHeHHe Penepa-36epnH 
B TeopHH caepxHany4eHHR. 

ABTOpbl C4HTa~T CBOHM npH~THbiM AOnroM no6narOA~PHTb 
n.H.6oron~oaa, A.~.nHcapeaa, H.A.4epHHKOBa H B.H.~Kanoaa aa 
none3Hble o6CY*AeHHR. 

JlHTEPATYPA 

1. 6oron~OB H.H. /Mn./, ~aM Jle KHeH, myMOBCKHH A.C. TH$, 1982, 
52, c. 423-430; OHRH, P17-81-465, ~y6Ha, 1981. 

2. 6oron~6oa H.li./Mn./, ~aM Jle KHeH, 8yMOBCKHH A.C . TH~, 1982, 
53, c. 108-113; OHRH, P17-81-514, ~y6Ha, 1981. 

3. 6oron~oB H.H., 6oron~oB H. H. /Mn./. 34M, 1980, 11, c.245. 
4. Banfi G., Bonlfatio R. Phys.Rev., 1975, A12, p. 2068. 
5. AnneH Jl., 36epnH ~*· 0nTH4eCKHH peaoHaHC H ABYXYPOBHeBble 

aToMbl. 11HHp11
, H., 1978. 

6. Rehler N.E., Eberly J.H. Phys.Rev., 1971, A3, p. 1735. 
7. KaMKe 3. CnpaB04HHK no o6biKHOBeHHbiM AH~epeH~HanbHbiM ypaa

HeHHRM. ~H3MaTrHa, H., 1965. 
8. CTenaHOB B.B. Kypc AH~~epeH~HanbHbiX ypaBHeHHH. rocTeXH3AaT, 

H., 1953. 

12 

PyKOnHCb nocTynHna B H3AaTenbCKHH OTAen 
15 CeHTRfipR 1983 roAa. 


