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P4 - 12575 
HsaHos K.H., HsaHosa M.n. 

tlla30Bble ypasHeHHA AnA AanbHOAe<icTBYIOU\HX c<t>epoHAanbHbiX 
noTeHljHanoa 

Pa3sHsaeTcR MeTOA tlla30B~x tllYHKllH<i AnA AanbHOAe<icTBYIOU\HX c¢epoHgan ~
H~x noTeHljHanoB, y6WBaiOU\HX Ha 6eCKOHe4HOCTH He TOflbKO KaK HeKOlOp~R 
OTPHllBTenbHBA cTeneHb PBAHyc-aeKTopa, HO H KaK MeAn BHHaA npOH3BOnbHaA 
TBKO<i CTeneHH. PaccMaTpHsaiOTCA $a30Bble ypaaHeHHA c 3$$eKTIIFJHbiMH KopoT
KDAe<iCTBYIOU\HMH noTeHljHanaMH, 3aBHCAU\HMH OT 3HeprHH. B 3TH yp~BHCHHA 
KBK 6a3HCH~e $yHKljHH BXOAAT flHHe HHO HC3aBHCHMble peweHHA paAHaflbHOrO 
c¢epOHAanbHOro ypasHeHHA WpeAHHrepa. nocKOflbKy 3¢$eKTHBH~e noTeHUHaflll 
.ABnAIOTCA I<OpOTKOAeHCTBYIOU\HMH, TO $a30Bble ¢YHKljHH, YAOBneTBOpAIOUIHC ()>a-
30BWM ypaBHCHHAM, HMeiOT KOHe4H~e 3Ha4eHHA Ha 6eCKOHe4HOCTH. noKa3aHO, 
4TO 4epe3 3TH 3Ha4eHHA MO~HO B~pa3HTb KOH~4HWe $a3~, BXOAAU\HC B He
orpaHH4eHHO B03pacTaiOU\He $a30Bble CABHrH napuHanbH biX BOflHOBbiX $y HKUHH. 
TaK KaK BOflHOBble $yHKUHH CB060AHOrO ABH)I{eHHA XOPOWO HCcneAOBaHbl, TO 
AflA HaXO~AeHHA peweHHR l)la30BbiX ypaBHCHH<i C ycneXOM MO~HO HCnOnb30BaTb 
06~4HWe MaTeMaTH4eCKHe MeTOAW - HTepatjHOHHWe, BapHaljHOHH~e, MeTOA nH
HeapH3DUHH, MCTOA ¢opManbHWX PAAOB H APYrHe. 

Pa6oTa s~nonHeHa B na6opaTOPHH TeopeT~4eCKOH $H3HKH OHAM. 
Coo6weHHe 06beDHHeHHoro HHCTaTyTa HnepHwx Hccne~osaHHA. fly6Ha 1979 

P4 · 12515 
Ivanov K.l., Jvanova M.P. 

Phase Equations for Long-Range Spheroidal Potentials 

A variable phase method for long-range spheroidal potentials is 
developed, which decreases at infinity as some reverse powers and even 
slower ones. Phase equations with a short-range effective energy de
pendent potentials are considered. The basic functions in these equa
tions satisfy the free radial Schrodinger equation with spheroidal 
potential. The phase functions which are the so:utions of our phase 
equations are bounded at the infinity because of the short-range cha
racter of the effective potentials. By means of values of the phase 
functions at the infinity one can express the phase shifts. The phase 
equations are solved by iterative methods and by the formal series 
method. 

The investigation has been performed at the Laboratory of 
Theoretical Physics, JINR. 

Communication of the Joint Institute ·for Nuclear Research. Dubna 1979 

© 1979 06'bei!HI/BHHblil HHCTIITYT HJJepHb/X I'CcneJlOBBHHil J1y6HB 

Xopowo H3BeCTHO,'ITO B CJiyqae .n;aJILHO.I{eHCTBYIQmero IIOTeHu;Ha

Jia peweHHe 06LI'IHOrO 4Ja30BOrO ypaBHeHHJI / l •2 1 C 6a3HCHLIMH 4JyHK

lJ;HJIMH,JIBJIJIIQmHMHCJI peWeHHJIMH CB060.IIHOrO pa.n;HaJILHOrO ypaBHe

HHJI llipe.n;uHrepa, He HMeeT rrpe.n;ena, ecnu MO.IIYJIL pa.n;uyc- aeKTopa 

~ CTpeMHTCJI K 6eCKOHe'IHOCTH. qT06LI OIIpe.n;eJIHTL B CJiyqae 

.n;aJILHO.I{eHCTBYIQmHX IIOTeHI(HaJIOB KOHe'IHyro 'laCTL 4Ja30BOrO C.IIBHra 

BOJIHOBoil IPYHKUHH, MOJKHO rroTyiiHTL cne.n;yromHM o6paJoM 1 2< 
,l\aJILHO.I{eHCTBYIQmHH IIOTeHu;HaJI 3aiiHCLIBaeTCJI B BH.IIe CYMMLI 

.IIBYX 'IJieHOB, O.IIHH H3 KOTOpLIX JIBJIJieTCJI KOpOTKO.I{eHCTBYIQmHM 

IIOTeHu;HaJIOM. HciiOJIL3YJI B Ka'leCTBe 6a3HCHLIX llJYHKlJ;HH peweHHJI 

ypaBHeHHJI llipe.n;HHrepa C IIOTeHUHaJIOM, paBHLIM .n;aJILHO.I{eHCTByiQ

meil KOMIIOHeHTe .n;aHHOrO IIOTeHu;HaJia, BLIBO.IIHM HOBOe 4Ja30BOe 

ypaBHeHHe. HCKOMYIQ KOHe'IHYIQ 'iaCTL 4Ja30BOrO C.I{BHra BOJIHOBOH 

IPYHKU:HH nerKo MOJKHO HaRTH, ecnH MLI cyMe eM BLI'IHCJIHTL 3Ha'le

HHe Ha 6ecKoHe'IHOCTH 4Ja3oBoil IPYHKU:HH, Y.IIOBJieTBOpHromeil HOBOMY 

4JaJoBoMy ypaBHeHHro. O.n;HaKo HaxoJK.n;eHHe yrroMJIHYTLIX 6a3HCHLix 

IPYHKUHH .IIJIJI 6onLWHHCTBa .n;aJILHo.n;eilcTByromux rroTeHu;uanoB 

BeCLMa CJIO)I(HaJI MaTeMaTH'iecKaJI Ja.n;a'la. Ilo3TOMY MeTo.n; 4JaJo

BLix IPYHKU:HH B TaKoM BH.n;e rrpaKTH'IeCKH Mano HCIIOJIL3yeTcJI. 

B HacToJimeil pa6oTe paccMa TpHBaroTcJI 4JaJOBLie ypaBHeHHJI 

.IIJIJI WHPOKOrO KJiacca .n;aJILHO.I{eHCTBYIQmHX cllJepOH.I{aJILHLIX IIOTeH

l(HaJIOB BH.I{a 

uu-·) ~~-~-<.!Ll. 
f 2 ( ~ 2- T"J 2) /1/ 

r.n;e ~ , T"J , cf>- BLITJIHYTLie cllJepoH.n;aJILHLie KOOp.I{HHaTLI - TO'IKH 
3 / 3 / TpexMepHoro BeKTopHoro rrpocTpaHCTBa R , a f - rronoBHHa 

paCCTOJIHHJI Me)l(.n;y 4JoKyCaMH c4Jepou.n;aJILHOH CHCTeMLI KOOP.IIHHaT. 
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B 3TH ypaBHeHH.Il BXO,li,.IIT 34KlJeKTHBHble KOpOTKO,D,eHCTBYIOiliHe no

TeHUHaJibl H 6a3HCHble «<JyHKUHH , KOTOpb!e Bb!pa)l(aJOTC.Il 'lepeJ 

BbiTHHYTble c«<JepoH)laJibHbie pa.nHaJibHble «<JYHKUHH R ,,(c . ( ) H (2{ _ _ mr 
R (c;,; ) / f -0, 1, . . . ' m-0,1, . .. ' r I nepsoro 

m / 3 / ~ 
H BTOporo po,D,a • PeweHH.Il paCCMa TpHBaeMbiX ypasH eHHH MO)I(HO 

HaXO,li,HTb 06bi'IHbiMH Ma TeMa TH'IeCKHMH MeTO,D,aMH, ITOC KOJlbKY «<JYH!<

UHH R mE H R~~ XOpOWO HCCJie,D,oBaHbl, a 34KlJeKTHBHble llOTeH

UHaJibl .IIBJI.IIIOTC.Il KOpOTKO,D,eHCTBYIOiliHMH. <l>aJbl pacCeliHHll Bb!pa )l(a

IOTC.Il Henocpe.ncTBeHHO '!epe3 npe.nenw nony'leHHhlX peweHHH npu 

( .. "" . KoHe'IHO, 3TH «<JaJbi MO)I(HO onpe.nenHTb H npliMbiMH 

Bbi'IHCJIHTeJibHbiMH MeTO,D,aMH, KaK 3TO C,D,eJiaHO ,li,Jl.ll KYJIOHOBCKHX 

c«<Jepou.naJibHbiX noTeHUHaJIOB s pa6oTax 
14 ·

5 1
. O.nHaxo MeTo.n «<Ja

JOBbix «<JyHKUHH ,D,aeT B03MO)I(HOCTb ITOJIY'IHTb KpOMe 4Ja3 e111e 

H ,D,OITOJIHHTeJibHYJO HH«<JopMaUHIO 0 npouecce CTOJIKHOBeHHll . 

MeTo.n «<JaJOBbiX «<JYHKUHH .D.JIH .naJibHo.neiicTBYIOiliHX c«<Jepou.nanb

Hb!X llOTeHUHaJIOB BH,D,a /1/ Mbl pa3BHBaeM, HCXO,ll,.ll HJ MO.D.H«<JHUH
'6 I 

poBaHHbiX ypasHeHHii JlHnnMaHa- illBHHrepa . B ocHosy BbiBo.na 

3THX ypaBHeHHH ITOJIO)I(eHa H,D,e.ll 06 acHMITTOTH'IeCKOM KOMITeHCHpyi0-
/6 / ' 7 / 

111eM onepaTope Z B pa6oTe .noxaJaHo cyllleCTBOBaHue one-
~ 3 

pa Topa Z ,D,JI.Il .naJibHO,D,eHCTBYIOiliHX noTeHUHaJIOB U ( r ) - L (R ) + 

+ L "" (R 3), l S I y.noBJieTsopHIOiliHX cne.nyiOiliHM ycnoBHliM : 
2 

a/ CyllleCTsyeT Taxoe R0 .., 1, 'ITO v ( () .,. C (l R 0 • "')) . 

6/ CyllleCTByeT 'IHCJIO M .., 0 H «<JYHKUHH • ( () "' C ;\R 1 
\ I 0 I ) . 

(R ~- { ( : (:::, 0 !), ... 

I (.-' (( ) 

r (0) ~ 0 , r (( ) ~ o , (( ' 0). M
0 

• sup - - - - - -

lim 1 ( ( ) -= "" , 
(·<>-

( :: Ru 1(() 

TaKHe, 'ITO 

r.ne 

4 

I M -, i V (c;) . ..:. 7"('Y) I v I ( ,;) I :.. _M_:~_(.,{L 
r 2 ( () ' 

! v II (,;) I ~ .M!:~i.{L 
( T 2( ( ) 

2 ·- 1 
V (,;) " v (()(( -1 ) 

M -i V '(() ' :_ T0C> 

...... 

s/ s ( 17) ~ const , (- 1 ~r,,;, 1 ). 

II pH 3THX YCJIOBH .IIX n oJIHbiH raMHJibTOHHaH H = H 
0 

+ u ( r ) 

( H 0 = -I\ ) - nnoTHo onpe.neneH H blii s J( = L2 ( R 3 ) o n epa

Top, H oH caMoc o npH)I(eH Ha o6nacT H onpe.neneHHH o nepaTopa H 
0

. 

M O)I(HO noxa3a T b TaK)I(e, 'ITO on epa T Ophi 0\ , con pH)I(eHHbie c o 6 o6-
16 7/ 

llleHHblMH BOJIHOBb!MH onepaTopaMH !}+ ' , Bbi pa)l(a JOTC.Il Ha llJIOT-

Hb!X Ran n ± MHO)I(eCTBax 'lepe 3 on e paTop z. Tor.na ,li,Jl.ll B eK 

TOPOB 1/J H3 llJIOTHOr O J( 
16 ' 

HHll 
MHO)I(eC TBa MO)I(HO HaiTHCa Tb ypaBHe-

± . +"" H o -A H ± 
Z 1/J ~ 1/J t s hm f ----- Z dPA 1/J 

( -•0+-oo H
0

-A:;ic /2/ 

+ H 
r .ne 1/J- ~ n± 1/J a Pw- npoexTopH03Ha 'IH aH Mepa onepa-

T o pa H . 3 TH y paBH e H H.Il 6y,D,eM HCITOJlb30BaTb ,li,Jl.ll B b!BO,D,a «<JaJOBb!X 

y p a BHeHHH C 6a3HCHblMH «<JYHKUH.IIMH , .IIBJI.IIJOiliHMHC.II peWeHH.IIMH 

cso 6o.nHoro pa.nHaJibHoro c«<JepoH.naJibHo r o ypaBHe HH.II illpe.nHHrepa . 

113 /2/ nony'laeM HHTerpaJibHoe ypaBHeHHe 

+ 
u 0~p (c ; ,;~w(c ; ())= u

111
p(c;() + 

"" + ce') 2 + If c - "(c;,;,(')( H p -c) u - 0 (c ; ,;'tw(c ; ('))d,;', /3/ mr m mr 

± 1 + 
Gmf (c ; (,(')= + -.- u mp(c ; { ,. )w ;;;p ( c ; r; ., ), 

1 c ' . 

,; < =min ((,,;'), e., = max((.,;') . 

- 2 --
u o(c ; ()= cy( -1 R o(c ;O , = mr 

+ 
w ~p ~ u mf ± i v mP /4/ 

v o ( c ; ( ) = c ,j ( 2 
- 1 R ( 2~ ( c ; ,; ) . 

m• m• 

(0) 
Amr (c) m2 -1 
--- + -,.---. 
,; 2 -1 (,; 2 -1)2 

2 ce) ...iJ._ + 
H mP =- a( 2 /51 

c =fk=f VE. /6/ 
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B 3THX <IJopMynax E - 3HeprHR pacceHBaiOme:iicR qacT HULI /ee 

Macca mo=l/2 , 1i =1/, A(~~ - C06CTBeHHble 3Ha'leHHJI, COOTBeT
/ 3 / 

CTBYIOlJlHe BbiTJIHYTbiM c<IJepOH,ll,anbHbiM yrnOBbiM <IJyHKUHJIM , 
+ 

<IJYHKUHR w orrpe.D.eneHa B pa6oTe 
1 7 ~ a u ;;;e ( c; 0 - perynRp-

HLie peweHHR pa,li,HanLHoro c<IJepoH.D.anLHOro ypaBHeHHJl llipe.D.HHre

pa C 3a,ll,aHHOH aCHMIITOTHKOH Ha 6eCKOHe'IHOCTH . ACHMIITOTHKa 

"' + ~ ~ "' 'f'YHKUHH U ~1f OIIpe,ll,enReTCJl cne.D.YIOlJleH aCHMIITOTH'IeCKOH 'flop-

Myno:H 

u ±I' ( c; I; >c .• 
Ill S'rv 

· ±!!7Y.'2 ~ ---:-:-2---
± .!2 e I exp I + i ( J 'v c - V ( x) dx t 

/;o( e) 

+ i77 Y12 
c(:

0
(e))l- e exp[ ± i(2o p(c) 4 

. Ill 

I; ----
J ..,c 2 -V(x)dx tc/;0 (c))lt. 

I; o(c ) 

/7/ 

B KOTOpOH 0 mY( C) - BemecTBeHHLie <1Ja3bl, a <IJyHKUHJI f; O (c) 
' 2 / 7/ 

OIIpe,ll,enReTCJI TaK, 'IT06bl B HHTepBane f; ::._ f; O ( C ) , C - V(/;) '-0 . 

0TMeTHM, 'ITO B Bbipa)l(eHHe ,ll,nJI ~-O (c) BXO,li,HT a,ll,,li,HTHBHaJI IIOCTOJIH

Hall 0 ' 0 , KOTOpyiO MO)I(HO Bbi6HpaTb IIpOH3BOnbHbiM 06pa30M. 

0THOCHTenbHO <IJyHKUHH W OTMeTHM cne,ll,yiOlJlee. )l.nR n1060r0 

,ll,aHHOrO C ' 0 OHa TO)I(,ll,eCTBeHHO paBHa HyniO Ha HHTepBane 

1 .:. ~- _. f o (c) - o ' 2 . Ha 6ecxoHe'IHOM HHTepBane I;::. I; 0 (c) + 

+ o1., r,ll,e 0 1 - IIpOH3BOnbHOe ,li,OCTaTO'IHO Manoe IIOnO)I(HTenLHOe 

'IHCnO, <IJyHKUHJI W COBIIa,ll,aeT C peweHHeM W O ( C, f ) TpaHCUeH

,ll,eHTHOrO ypaBHeHHJI 

f 1 w 0 --· ·----

j v c 2 - V ( x) dx ~ c I; - c ~- 0 ( c). 
I; o(c) 

/8/ 

B HHTepBane f o (c) - o '2 .5- i; ~:f. o 1 o 1 <IJyHKUHll w orrpe,ll,e • 

nReTCR Tax, 'IT06LI B o6nacTH ru 1 - I ( c, f) I c " 0 , f. :: 1 I oHa 

6bina Herrpepb!BHO .D.H<IJ<IlepeHUHpyeMOH IIO C , TpH pa3a HeiipepbiBHO 

.D.H<IJ<IJepeHUHpyeMOH IIO f; H 

1 1 dw ,' at; -. o. 

)l.nR MHOrHX IIOTeHUHanOB HeTpy,li,HO OIIpe,ll,enHTb <IJyHKUHIO W, pewaJI 

ypaBHeHHe /8/. 
(/;' ) 

JlerKO IIOHJITb, 'ITO ,ll,eHCTBBe orr epa TOpa H n - C 
2 

B /3/ mr 

3KBHBaneHTHO ,ll,eHCTBBIO HeKOTOpOrO 3<1J<lleKTHBHOrO IIOTeHUHana 

6 

B KOTOpb!H nHHeHHO BXO,li,HT OIIepaTOp ,li,H<IJ<IJepeHUBPOBaHHJl d ." d f; · 
liT06bi IIOny'IHTb <IJa30Bble ypaBHeHBJI, B KOTOpbiX yqaCTBOBan 3<IJ· 

<IJeKTHBHbiH IIOTeHUHan, JlBnJIIOlllBHCJl OIIepa TOpOM YMHO)I(eHHJI, rrono

)I(BM 

• -- 1 1 mP 
U · a ( C; I; : W) ·- 'v 1 1 W' I - W y ( C;!;) X 1 ( C;!;) l 

mr 1; 2 m 

1 u ml' ( c ; I; ) X 
1~Y ( c ; 0 I , 

mY mY 
1 : . dX 1 dX 2 

- W y ( C;!;) --- I U II( C · f;) ---- · 0. 
2 m at; mr ' df; /9/ 

+ 
11MeJl B BH.D.Y CBOH~fBa perynRpHbiX peweHHH U ~p , MO)I(HO IIOKa3aTb, 

'ITO <IJyHKUHH X 1 ~ (c; /;) HMeiOT KOHe'IHbie rrpe,ll,enbl IIpH 

/;• 1 H /;•oo.' n 
mr 

113 HHTerpanLHoro ypaBHeHHR /3/ cne.D.yeT, 'ITO <IJyHKUHH X 1 ,2 

Y.D.OBneTBOpJIIOT CHCTeMe .D.H<IJ<IlepeHUHanbHbiX ypaBHeHHH rrepBOrO 

rropR,li,Ka 

" '"'' af,x<l (c;f;) 

2 , . mV t: mY . (f 
1
a <1{-l ( c , c.:) X {'l ( c : f; ) , ( a - 1 .~), /10/ 

till' 
X 1 (c:l) = O, 

mf' .. 
X 2 ( c : <':) 0 (1) , ( f; , 1 ) . /11/ 

ml' 
Cl>yHKUHH a af1 BXO.D.lllJlHe B ypaBHeHHll I 10/, orrpe,ll,enliiOTCR 

cne.D.YIOlllHMH <IJopMynaMH : 

ml' 
a 

11 

II II' 

a 12 

ud' 
- a 22 

1 p(f . ' 
--- W I ( c: ; I; ) u I' ( c : I; ) w f' ( c ; f; ) , . Ill . Ill . Ill 
I C 

2 pff D 

. w u.f' < c : f;) I u '"I'< e : !; > r 
IC 

1111' • pfl' . 2 
a .!_w l' (c-c)lw !(c · f;)] 

21 2c "' 's ml · -

pff (1) 1 
W ml' ( c ; f. ) · V mY ( c ; I; ) - "2 I I; · w , I; I , 
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vo ~ c c ; 0 ~ v c ~ + w) + (2 w i m 2 s 
(1 +W') 

~( m2 -1 ){ ~ 
2 2 

[ ( ~~ w ) -1 ] 

~ wd: 2 ) [ V (~~ w ) - c 2 l + 

1 ----- 1 ~ 
(~2 -1 )2 

' 2 
(1 + w ~) 1 I 

(0) { --- - -- • 
+ A me (c) <T~- w ) 2 -1 ~ 2_ 1 

aw ) ( ' - . wC" a~ 1121 

r,D;e CBMBOJIOM 

cjlyHKUBB ~ + W: 
! ~ + w. ~I o6o3uaqeua rrpoB3BO,D;Hax illsapua 

' -1 a3
w - ~ ( 1 ~ + w • ~ l .. (1 + w ~ ) a ~ s 2 

, 2 
w ~~ )0 

1 + w'~ 
1131 

Cl>yHKUBlO 1121 6y,D;eM paCCMaTpBBaTL KaK JcjJcjleKTBBHLIH IIOTeHUBaJio 

)l;JIJI mo6oro ,D;aHHOrO C > 0 OH RBJIJieTCR KOpOTKO,D;eHCTBYIOJ.I.{HM 

B ,li;JIR Hero MO:lKHO IIOJIY'IBTL OUeHKY 

1 ). eff ( c ; ~ ) = 0( 
2 

114 ) w me ~ r (~ ( ~ ->oo ) o 

B uexoTopLix cnyqagx oueuxy 1141 MO:lKHO YJIY'IWBTLo 

PeweHBJI CBCTeMLI 1101, KOTOpLie y,D;OBJieTBOPRIOT 

1141 

YCJIOBBIO 

1111, 6y,D;eM Ha3LIBaTL peryJIJIPHLIMB peWeHBJIMHo JlerKO IIOKa3aTL, 

'ITO BCe peryJIJipHLie peweHBJI CBCTeMLI 1101 JIBJIJIIOTCJI JIBHeHHO 

3aBBCBMLIMHo Jlro6oe ueuyneBoe perynRpuoe peweuue ecTL peweuue 

CBCTeMLI BHTerpaJILHLIX ypaBHeHBH, BLITeKaiOJ.I.{eH B3 1101 B 1111, 
K KOTopoii IIpBMeHBM BTepaUBOHHLIH MeTO,ll;o Hccne,D;yR CBCTeMy 

BHTerpaJILHLIX ypaB~eHBH ,li;JIJI cjlyHKUBB X ~.e2 , MO:lKHO ,li;OKa3aTL 

CJie,D;yiOJ.I.{Be cjlopMyJILI: 

8 

2io me (c) = 1 +X ~e ( c ; oo ) = e 

1 ~ err + 
1 + -

0
- f W me ( C; X) U o ( C ; X) tjJ o ( C; X) dx , 

lC 1 mL ffiL 

1151 

ml' 
X ~ le ~l 1 . 1161 

X mf' C ·I:,) 
I ' ' . 

111 mP 
otlf. - 1 ) ) . X~ (c:~) - 0(1), /17/ l ~ 0 1 ). 

r,D;e 

If, I' ( c : 1:,) ·ll , wJ. ) 
Ill s 

I :! 
u ,1 (c.C. w(c;l:,)) . 

IIH 
1181 

BLipa:lKeHHR I 151 H I 161 ,D;afOT B03MO:lKHOCTL orrpe,D;enHTL cjla3LI 

0 ml' (C ) , eCJIH HaH,D;eHO HeKOTOpOe peryJIJipHOe peWeHHe CHCTeMLI 

11010 \lepe 3 3TH cjlaJLI Herrocpe,D;CTBeHHO BLipa:lKaiOTCR MaTpH'IHLie 

3JieMeHTLI S -MaTpHULI Ha 3HepreTH'IeCKOH IIOBepXHOCTH B rrpe,D;

CTaBJieHHH, OIIpe,D;eJIReMOM BLITRHYTLIMH ccjlepOH,D;aJILHLIMH yrJIOBLIMH 
' 7 I 

cjlyHKUHRMH o llOCKOJILKy cjla3LI 0 111 f (C) OIIpe,D;eJIRIOTCR rrpe,D;e-

JiaMH cjlyHKUHH peryJIRpHLIX peWeHHH CHCTeMLI 1101 IIpH ~ o oo , 

TO MO:lKHO YTBep:lK,D;aTL, 'ITO ypaBHeHHJI 3TOH CHCTeMLI RBJIJIIOTCJI, 

110 Cyll.{eCTBY, cjlaJOBLIMH ypaBHeHHRMH ,li;JIR paCCMaTpHBaeMLIX 

,D;aJibHO,D;eHCTBYJOli.{HX ccjlepOH,D;aJibHLIX IIOTeHUHaJIOBo 

YpasHeHHJI I 101 MoryT 6LITb HCIIOJib30BaHLI ,D;JIJI rrony4eHHR 

HOBbiX ypaBHeHHH cjJH3H4eCKHX BeJIH'IHH, RBJIJIIOJ.I.{BXCJI cjlyHKUHJIMH cjla3 

0
111

f'(c)o 1!T06LI IIOJIY'IBTL TaKBe ypaBHeHBR, B03LMeM IIpOHJBOJib-

1111' I 
Hoe HeHynesoe peweHHe x a (c; 0. I a =1 ,2 CHCTeMbi I 101 
H orrpe,D;eJIHM "aMIIJIHTY,D;HYJO cjlyHKUBIO" 

Am P ( c ~) ~ ) _ 
~ i 

mf( t: x 1 c;s ) 

--~~T-'7) 0 

x
2 

(c;s 
1191 

04eBH,li;HO, 3Ta cjlyHKUHR He JaBHCHT OT BLI6opa perynRpHOrO pewe

HHJI, qepe3 KOTOpoe OHa orrpe,D;eJIJieTCJio HeTpy,D;HO y6e,D;HTbCJI, 'ITO 

oHa y,D;osneTBOpJieT ypasueHHIO PHxKaTH: 

2 
dA mP _ _ j_W Pf: (u p t- iwn~~ Amf)' ---- .. c IJJ[ Il l 
()~ 

A .. (c;~ ) . o (( ~- 1 )m )0 (~. 1) , 
mr 

1201 

1211 
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I<034>clJHQHeHTbl I<OTOpOrO Bblpa)l(aiOTCH qepe3 34>clJei<THBHblH ITOTeH-
+ 

QHan /12/ H peweHHH U mE H W mE CB060.IlHOrO pa,llHallbHOrO ypaB-

HeHHH llipe.llHHrepa B c$epoH,IlanbHbiX xoop,llHHaTax. PeweHHe 3a

,lla'IH /20/-/21/ HMeeT I<OHe'IHbiH npe,llen npH e -> 00 , I<OTOpbiH ,llaeT 

napQHanbHYIO aMnnHTY.IlY pacceHHHH A mE( c): 

2iO n(c) 1 nJ[ 
A n(c)2A "(c;"" ) , -le -11 mt mr 2 i ~ · /22/ 

BBe,lleM Tal< Ha3blBaeMyiO $a30BYIO cPYHI<QHIO o mE( C ; e ), 
onpe,llenseMYIO cne.llYIOmHM o6pa3oM: 

2i '\nP < c ;~ ) ~ 1 ~ 2 iA mP ( c; 0. e 

o 111 p(c;1) ~ 0. 

/23/ 

/24/ 

llO,IlCTaBnHH /23/ B /20/, nony'IHM .llHcP$epeHQHanbHOe ypaBHeHHe 

,llllH Omp(c;.;) 

a 1 eff 
-- a ,,1p < c: .;) ~. - - w p < c: o 1 u r< c: .;) cos a p < c: o-
a~ c m Ill Ill 

. 2 
- v mP ( C ; .; ) sm o 

111
p ( c ; .;-) I , /25/ 

HBllHIO~QeeCH $a30BblM ypaBHeHHeM C ITOTeHQHanOM W~,;} H 6a-

3HCHblMH cPYHI<QHHMH U mf H V mf • 3TO ypaBHeHHe MO)I(HO HCITOllb-

30BaTb I<ai< OCHOBHOe ypaBHeHHe MeTO,Ila $a30BblX cPYHI<QHH B cnyqae 

,llanbHO,Ileii.cTBYIOIQHX noTeHQHanoB. Kax cne,llyeT H3 /22/ H /23/, 
aCHMITTOTHI<a npH .; -> oo peWeHHH 3a,lla'IH /24/-/25/ Henocpe,ll

CTBeHHO ,llaeT 3Ha'leHHe $a3bl 0 mE (C). lloBe,lleHHe 3$$ei<THB

HOrO ITOTeHQHana Ha 6eCI<OHe'IHOCTH rapaHTHpyeT CXO,IlHMOCTb HTe

paQHOHHOrO npOQecca, I<OTOpbiH MO)I(HO 6blnO HCITOllb30BaTb ,llllH 

HaXO)I(,IleHHH $a30BOH cPYHI<QHH. llOCI<Ollbi<Y BblTHHYTbie pa,llHanbHble 

c$epOH,IlallbHble cPYHI<QHH XOpOWO HCClle,llOBaHbl, TO ,llllH MHOrHX 

,llallbHO,IleHCTBYIOIQBX ITOTeHQHanoB ypaBHeHHH /20/ H /25/ MO)I(HO 

peWaTb 'IHCneHHblMH MeTO,IlaMH. B cnyqae ManOH I<OHCTaHTbl CBH3H 

y,no6HblM MeTO,IlOM peweHHH $a30BblX ypaBHeHHH OI<a3blBaeTCH 

10 

MeTO,Il $opManbHblX PH.IlOB 1 9 1 . C ITOMO!QbiO 3TOrO MeTO,Ila MO)I(HO 

onpe,llenHTb 3Ha'leHHH C B I<OMnnei<CHOH ITllOCI<OCTH, HBllHIOIQBeCH 

oco6blMH TO'II<aMH cPYHI<QHH A me(c). 

B 3ai<niO'IeHHe aBTOpbl Bblpa)l(aiOT rny6oxy10 6naro,llapHOCTb 

11.B.KoMapoBy 3a BHHMaHHe I< pa6oTe H none3Hble 3aMe'laHHH. 
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