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B rrocneAHee apeMSI KBaHToao-Mexann'!ecKaSI 3EIUa'la Tpex qacTnu rrpHaneKaeT 

Ill 
or-pOMHblll IIHTepec B CBSI3H C 3£l~!e'l8TOJiblll,i~!H pa60TLlMH Jl,,ll,¢laAJleeaa , B pa6o-

TBX rrony'lOHbl l\18TeMaTl!'leCKI1 KOppeKTHble IiHTer-pUJibl!LIO ypaBHOHHSI AJ!SI BCeX rrpo

UeCCOB a CHCTeMe Tpex 'IBCTHU. OnnaKo cneAyeT 3aMeTHTh, 'ITO onepaTopbt nepexoAa 

Ill 
l.laf( s l, onpeAeneHHhte a pa6oTax , o6naAaiOT aeKoTopbiM aeyAo6cTBOM, noc-

KOnhKY C BMI1nllTYA8MH paCCeSIHHSI OHH CBSI38Hbl AOBOnbHO CJIO;>I<HblM o6p830M. Eonee 

121 
npocToe onpeAeneaHe onepaTopoa nepexoAa HMeeTCSI yJ1aaneca , OAHaKo, H 

OHO He nHWeHO H6KOTOpOrO H6yA06CTBa, ITOCKOJ!bKY B COOTBeTCTBYIOlliHX ypaBHeHH

SIX SIBHO cjmrypupyiOT AByX'l8CTli'IHb!e ITOTeHUHBnbl, KpoMe TOrO, Ol1epaTOpbl Jlaaneca 

n HOKOTOpoi! Mepe HeCHMMeTpll'lHbl 1 B pe3ynbTaTe '!er-o 110SI8nSIIOTCSI AOITOJ!HH-

TenbHLie ocnomHeHHH. 

HH;>I<e Mbl BBeAeM HOBble orrepaTOpbi, KOTOpbie 6onee CHMMeTp!!'!Hbl H r:pH BCei! 

rrpOCTOTe CBSI31l C 8MI1nHTYLlBM!! paCCeSIHIISI YAOBneTBOpS!lOT ypaBHeHHSIM, B KOTO

pb!X yme He qmrypnpyiOT S!BHO ABYX'l8CTH'!Hbl6 ITOTeHUHanbl, no cyweCTBy B!!A 3T!!X 

121 
onepaTopoa yraAan yMe Jlaanec , KorAa OH paccMaTpHaan ¢aKTOPH3yromee rrpH6nH-

i:<eHHe AnSI 38A8'lll paCCeSIH!!Sl Ha CBSI38HHOM COCTOS!HHH. 0AHBKO HHll<e Mbl Bb!SICHHM 1 

'ITO Ha Sl3b!Ke HOBbiX orrepaTOpOB MOMHO 011liC8Tb ace UpOU6CCbl D CllCTeMe TpeX 

'!BCTHU. 

YpaBHOilllll, KOTOpbiM YAOBneTBOpSIIOT HOBble orrepaTOpbl, BeCbMB YA06Hbl 

AnSI rrony'!eHI!Sl OAl!Ol\!OpHblX HHTerpanbHbiX ypaBHeHI!ll Ani! 8MIIn!!TYA pacceSIHHSI, 

BLIIICIHJOTCII, 'ITO wHpOKni1 Knacc TpexqacTH'!HbiX npoueccoa MOMHO omrcaTb c no-

MOlliblO JlBYX'l[lCTII'IHI•IX MHOf'OKllH8nbHblX ypaBH6HHH JlHITMllHB-lliBHHrepa C HOKO-

TOpb!l\111 3QJCpOKTIIBHH~.IH ITOTOHUIWJ!ll~lll, 
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B § 1 DBOJU!TCsr onpeneneHI!e onepaTopOB nepexona 11 BbiBOLlHTCSI ypaBneHIISI 

anH HIIX. B § 2 pacc~taTp!!BaiOTCH Boupocbi nony'IeHHH onnoMepHbiX !!HTerpanbHbiX 

ypaaneHI!li AilS! flMIIlli!TYA p83HI>IX nponeCCOB B CI!CTeMe Tpex 'I8CTI!Il, 

§ 1. OuepaTopbi uepexoaa 

Tpex'IaCTH'IHbie ypaBHeHHSI nonmHhl onHcaTb MHomecTBO pa3f;btX uponeccoa -

pacceSIHHe H8 CBSI38HHOM COCTOSIHI!H ABYX 'I8CTHU, ae3HHTe!"'p8UHIO CBSI38HHOI"'O COC

TOHHHSI, paCCeSIHI!e C nepepacnpeaeueHHeM 'IBCTHU, paCC9SIH1!8 Tpex 'IBCTIIU II T,~, 

UnSJ npocTOTbi orpaHH'II!MCSI paccMoTpeHI!eM napHbiX B3ai!M08ellcTBHII, XOTSI ace 

pesynbT8Tbl Jlei"'KO o6o6Ul810TCSI Ha Clly'Iall TpeX'I8CTH'IHbiX IIOT9HUI!81IOB, TIOIIHbiJ! 

1"'8MI!IIbTOH118H CI!CTeMbl I!MeeT BI!Ll 

l'I=H+V+V+V 
0 I 2 8 ( 1) 

rae, HanpHMep, VI 03H8'189T noTeHUH8ll B381!MOAeiiCTBIISI Me.lK8Y napoli 'l8CTHU 

(2,3) II T.n. BeneM 1"'8M!WbTOHH8Hbl pa3HbiX nonCI!CTeM 

a 

l' 
a 

H + V 
o a 

0,1 ,2, 3 ; v 0 = 0. 

B CBH31! c 3THM HMeeM HeCKOIIbKO <PYHKUHII fpHHa: 

II 

r. (s) 
a 

G(8)=(H-s)-
1 

(IT - s) -I , 
a 

a = 0, 1,2, 3 

4 

(2) 

(3) 

( '1) 

~ 
jl 
\ 

Mbi nonycKaeM, 'ITO aCHMnToTH'IeCKI!e cocTOHHHSI Cl!cTeMbi B oTnaneHHOM 

npOWIIOM II OTABIIeHHOM 6ynymeM Oni!CbiB8IOTCSI napU1!81IbHbiMII 1"'8MHllbTOHH8H8MII 

lJ a ( a = 0,1 ,2 ,3), Tio cymeCTBY Mbl I!M88M neno C MHOI"'OK8H81IbHOII 3888'1811 pac-

/3/ 
ceRHHH B CHCTeMe Tpex 'I8CTI!U. CornaCHO 31tWTellay , HeB03MO.lKHO BB9CTH OAHH 

onepaTop pacceHHI!H 8 , MaTpii'IHbie sneMeHTbi KoToporo aaaanH 6bi aMnnHTY8bi pac

ceHHIIH nnH n106oro nponecca. B CHCTeMe Tpex qacTHn cymecTBYeT 'IeTbipe napnR

anbHbiX raMHllbTOHRaHa Ha • TiosToMy Mbi non.lKHbi onpenenHTb , no Kpaliaell Mepe, 

16 onepaTopos nepexona nnH onHcaHHH acex TpexqacTH'IHbiX nponeccoa, 

/2/ . naanec onpenenseT nsa Itnacca onepaTopoa nepexona H3 aaqanbaoro coc-

TORHHH, Oni!CblBaeMOI"'O 1"'8MHIIbTOHH8HOM Ha • B KOHe'IHOe COCTOSIHRe, OnRCblB8eMOe 

1"'8MHllbTOHH8HOM Rf. 
(+) 

U f7,_ (8) H CBH38Hbl C G(8) • 0HH 0603H8'18IOTCSI 'Iepe3 

cnenyiOUlHM o6pasoM: 

(+) 
C ( s) ., G fl ( 8) - Gf.( s) U fc. ( 8) G a ( 8) ., 

(-) 
G a ( 8) - C f ( 8) U ~a ( 8) Ga ( 8) • 

EcnH socnonb30B8TbCH pesonbaeHTHbiMH ypasaeHHHMH nnR ljlyHKUHH C (s), 

(+) 
nony'IaeM ypasaeHHH nnH onepaTopos nepexona U 13- a 

(+) 
Up (8)ci(1-lifH ,_a )' y y 

(+) i ( i - ~a~ ) tT f B ( 8) G 0 ( 8 ) T 8 ( 8 ) 

H 

U f-~ ( 8) ., ~ ( 1 - Bali ) V 8 
! (1-Bfl )T (s)C: (8) 11(-)(s), 

y y o ya 
y 

5 

(5) 

(6) 

(7( 
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rile Ta (e) - JlBYJt'ISCTH'IBhie onepaTop&I nepexoJla B noJlCHCTeMe, KaK BBJlBO 

OTC!OJl81 B ypaBH9BBSI B SIBHOM BHJl& BXOJlBT JlBYX'I8CTII'IHbl9 llOT9Bnll8nbi V a • 

<+l H 
KpoMe TOI'01 onepaTOpbl U f3a B U fla OTnH'I8!0TCB Jlpyr OT Jlpyra1 XOTB H8 

/2/ 
aaepreTII'I&CKQI llOB&pXHOCTII OHII B&JlyT K 0JliiH8KOBb!M pe3ynbT8T8M 

Uenecoo6pa3ao BBeCTII 6onee CIIMMeTpa'laoe onpeJleneaae onepaTopoB nepe-

XOJl80 8 IIMQB!IO: 

G{a) .. 8 fja G
11

(s) - Gf(s)A f:la(a) G a (e). (9) 

HeTpyJliiO y6eJlB.TbCSI1 'ITO MaTpH'IH&Ie aneMeHTbl A f3a (s) onepaTopos aeno

cpeJlCTBe!IIIO CBSI38llbl c aMnnaTyJl8MB paccesllas. B caMOM Jlene, aMnnHTyJla pac-

C&SIIIBSI B3 118'18nbHOI'O COCTOBHBSI a 
/3 4/ 

B KOH&"'HOe C.OCTOSIHB9 f3 onpeJlenseTCB 

cneJlyromaM o6pa30M 
1 

: 

(-) (+) (-) 

( IJ' f3 , IJ' 
0 

) • flm ( 11' fl , (-it ) C ( F 
11 

+ 
f .. O 

I d ¢> 
a 

) . 
(a, f2 .. 0,1,2,3) 

I'Jle 

(-) f3 IHt 
11' f3 - n ¢ .. flm e 

- f3 t .. + .. 
e -1 Hf3t p f3 ¢>{3 , 

(10) 

(11) 

8 p f3 -onep8TOp npO&I:UBH H8 COCTOBHHSI Henpepb!BHOI'O cneKTpa I'8MBnbTOHH-

8H8 B {3 • 

Ecna socnon&aosaTbCB onpeJleneaHeM l9) 1 see aMnnHTy.!thi pacceBHHB Mo~-

ao Bb!p8311Tb 'lepea MaTpH"'B&Ie sneMeHTbi onepaTopoB A f3a (a). HanpaMep, aMnna-

TyJla p8CC811HHSI 118 CBB38BBOM COCTOSIBIIH ¢ am > B pe3ynbT8T9 KOTOpOI'O nony-

'189TCSI CBSI38HBASI CHCT9M8 {!n H CB060JlH8SI '18CTH!l8 f3 ,p8BH8 

(-) (+) 

('I'Q ,'1' l•!<G 3 -2rri8(EQ -E )(¢Q ,AQ (F_ +ltl¢> l, 
,_.n t& m ,._.a !l m f' n am ,.._.n pa am am (12) 

6 

AMnnaTyJla Jl93HHTerpanaa CBB38HHOI'O COCTOBHHB p8BH8: 

(-) (+) 
II' o ' 11' a ) = - 2 " 1 t; ( F o - F am ) ( ¢> o ' A o a ( F am + 1 f ) ¢ am ) • (1 

AMnnaTyJla paccesaaa Tpex '18CTHU pasaa 

(IJ'<-~IJ'C+l)=l-2rrlll(F' -F )(¢>',A (F +It)¢ 
0 0 0 0 0 00 0 0 

(14 

n T,IJ., TaKHM o6pa30M, aa R3biKe A fa (.e) 

BCe 38Jl8'1H C Y'18CTl!9M Tpex '18CTHU. 

onepaTOpOB MO~HO CljlOpMynHpOB8Tb 

nonb3YBCb pe30nbBeHTHblMH ypaBHeHHSIMH IJ.nB ljlyHKUHH G ( s) 1 nonyqaeM 

ypaBH9HIIB1 KOTOpblM Yll.OBneTBOpB!OT onep8TOpbl A fa ( ~) : 

-I 
A fh ( a l ~ - ( 1 - t; fa ) r. o ( s ) - ~ ( 1 - ~ af l A f.S ( 8 l r. o ( 8 ) T 8 ( " ) (1 

KnK 

-I 
.A fa ( •) =- ( 1 -II fa) r. o ( 8) -~(1-IJf )T (s)G (s)A (s). 

y y y o ya (16 

Mbi BHJlHM, 'ITO ypasaeaaa Jlns A (s) onepaTopos 6onbllle ae coJlep~aT 
/Qtl 

s BBHOM saae ABYX'I8CTH'IHbte noTeanaanhi. KpoMe Toro, sapa 9THX ypasaeaall 

• ,.. /1 I 
COBll8A810T C !!ll.p8MH HCXOAHbiX ypaBH9HHH -.-8AIJ.99B8 , ll03TOMY He TepSI!OTCB 

nonmiOITenbHbie cTopoHbt nocnenaax. B 'laCTHOCTH, KB8Ap8Tbi a.~tep ssnBIOTCB one

/2/ 
paTOp8MH rnnb6_epTa-lliMHAT8 , 0TMeTHM, H8KOH9ll, 'ITO CBB3b H811IHX Onepa-

(+-) 
TOpOB C onepaTOpaMII U fa f!MeeT BHJl 

7 



.(+) -1 

AfJa (s} c Uf3a (s} -0-Bfa l G a (s} a 

(-) -1 
a U fa (s} - ( 1 - 8 flo. ) C f (B) • 

(17) 

§2. Ypaaaeaas sns aMnnHTYA paccesaus 

Ypaaaeaas (15)-(16), xax a ace npyrae Tpex~acTu~awe ypaaaeaus, npe.«

cTaans~T co6oA .«ByMepHbie aaTerpanbHhle ypaaaeaas, ~TO a aaa~uTenbsoA cTe

neaa 38Tpy.«HH!T pa60Ty C HHMa. noaTOMY eCTeCTBeHHO Bbi6ap8Tb ABYX~8CTH'IHbi8 

8MUnHTYAhl B TSKOM npa6nHlK8HHOM BHA81 KOTOpbiA U03BOnHT CB!CTH yp8BH8HHSI It 

OAHOMepHbiM HRTerpanbHbiM ypaBH!BHBM, 3TO AOCTHrSeTC!I XOr.«a ABYX~SCTH~Bbl! 
/2/ 

8MIInHTYAhl 6epyTC!I B cjlaXTOpa3y~IIl!M BaA! , T,e, XOr.«a B D.I!IYX'I8CTH'IBhlX 

aMnnaTynax aa'lanbBbiA a xose~awll HMUYnbChl pasneneHbi, 'ITO, a cao~ o'lepe.ltb, 

HMeeT M&CTO TOnblt,O nns cjlaXTOPHPY~IIlHXCS ABYll'ISCTH'IHhlX UOTeHUHanoa. 0.ttH8KO 

TaxoA nonxon aenb3H c~aTaTb nonaoCTb~ ynoaneTaopaTenbHhlM nns noxanbHbiX 

(aecpaxTOpH3Y~IIlBX) UOTeBUHanoa. Mhl HHlK! UOK8li<9M1 'ITO MOlKBO nony'IHTb O.«Ho

MepHhl! aaTerpanbawe ypaaaesss a a o6meM c~ae, ecna y'lecTb, 'ITO AnSI pe-

anbHhlX UOT&BUHSnOB 8MUnHTYAY paCCeSIBHH acer.«a MOlKHO npe.«CTSBHTb B BIIA8 
/5/ 

CyMMbl ABYX '18CT&A, OARS H3 KOTOpbiX cpaxT OpH3yOTCH : 

T(s)cT
1

(s)+ ll(s), 

r.«e T I (II} -cpaKTOpH3Y~IIl8 SIC !I '18CTb. 

(18) 

nocTapaeMCSI ccpopMynap01&8Tb 38.1t8'1Y TpeX '18CTHU TSKHM o6p830M1 'IT06bi STO 

paa6aesae cparypapoaano a !IBBOM sane. ~ns aToro nepenameM, sanpaMep, ypaa

aesae ( 15) a ynoCSsoA MaTpa'laoA cpopMe: 

A • ¢- AK, 
( 19) 

8 

X 

'/ 
'.1! 

~ ·rt i· 
.:.•-'<\ I .. ,,, 
<( 
''t 

·;:!'• ,, I 

1·1': 

' . 

.\ [i 

t 

' 

' ,; 
~ 
\, 
) 

i 
i) 

rae 

t/JD a-{1-8D }G-t, 
pa ~,a o 

K f3a,. ( 1 - 8 fla) C: 0 T f3 ,._ C 0 T fJ C 0 rf> fJo. • 

ana 

Torna, cornacso ( 18,), ypaascaue ( 19) nepenuweTCSI a sane 

Aa¢-AK 1 -AK~ 

PaCCMOTpHM BCUOMOI'aTenbHO! ypaBH!Hae C H.«pOM J( R I 

R 
B .. ¢- BK. 

YMHOJKHM cneaa sTo ypaaaesae sa onepaTop (I -A K 
1 

rP -t l: 

(I - A K 1 t/J- 1 } B a t/J - A K 1 
- ( I -A K 1 ¢ - 1

} R K R • 

Hs cpaaaeaaSI sToro ypaasesaSI c (21) aaxn~'laeM, ~To 

Aa(l -AK
1 f/J- 1

)B 

B -'! AD- c fJa 
~... 8,o 

A ( J( I¢- t) 
fl8 8o 

Ho, cornacao (20), 

B 
11(J 

( 
I -t · f ~ -1 f 

K ¢ l., •- G T G "' ¢., ¢ •- G T., G 8 .,_ 
all 0 0 )' a)' )'0 0 u 0 av • 

9 

(20) 

(21) 

(22) 



003TOMY OKOH'ISTenhHO nony'laeM ypaBHeHHe AnSI A {3a ( 8): 

At:l (s) = llt:l (s) -! Af.,(s)C (s)T t (s) r. (8)B., (s) 
1 ·a 1.a 8 o o o o oa ' 

(23) 

B CBoJO o'!epeA&, AnH 11 fJa ( s l HMeeM ypaBHeHHe (CM, (22) ): 

-I 
11 fa (s) =-( I- 8 fa ) C o ( s) ~ ( 1 - SaS l B f8 ( s l G o ( s l p 8 ( s l • 

(24) 

AHanorH'I!IO MOlKHO nony'IHTb ApyryJO napy ypaBHeHHll: 

A fa ( s) B 0 (8) -! Bfl (s)C (slT 1 (s)C (s)A (s) 
1'<1 y y o y o ya (23 1) 

-I 
( t - ~ tJ ) (': - ~ ( I -8 R ) P ( s) G (s )ll ( s) , 

1·a o y .p)' y o ya 
R fla ( s l 

(24) 

TaKHM o6pa3oM, napa.ypaBHeHHll (15) - (16) 3aMeHHeTCH ypaBHeHHHMH 

1 1 
(23-23 ) n (24-24 ), OnepaTopbi A fa (8) YAOBneTBopHIOT Tenepb ypaBHeHHHM, 

B HApax KOTOpblX conep)KHTCH tj>aKTOpH3YIOIIl8H 'IBCTb llBYX'IBCTH'IHOil 8MflnHTYAbl 

1 
paCCeHHHH, 003TOMY HHTerpanbHbie ypaBHeHHH (23-23 ), no cymeCTBy, CBOllHTCH 

K onno~tepHbiM HHTerpanhHbiM ypaBHeHHHM. OnepaTopbi 11 fa ( sl B 9TH X ypaB-

HeHHHX 6yAyT HrpaTb ponb onepaTOpOB noTeHUHSna MHOrOK8H8nhHOil ABYX'IBCTH'IHOJ! 

38ll8'1H, 

10 

121 
00K8~8M Tenep&,K8K MO~RO o6o6lUKTb pe3yn&T8Thl pa60Thl , 0peACT8BHM 

AByx'laCTK'IHYIO BMDnHTy.Qy B BKA8 

( .. , ... ) .~ • .. <;'l•:<;l "( .. , ... ) 
t p ,p,s •-"" +n p ,p,s, 

D II+ t, D 

(25) 

r.ne DepBblll 'lneH B Dpaaoft '18CTB npe.r:tCTaBnHeT Co6oll BKn8A OT CBH38HHbiX COCTo-

HHHll ABYX '18CTKD 1 a R. -OCT8nbH8lil 'IBCTb 8MDnHTYAbl 0 OTBaTCTBeHHBH 38' pacce-

HHHa B ABYX'l8CTH'IHOll DOACHCTaMe, <l>yHKDKH 

/2/ 
g ( pl 

n 
onpeAenHIDTCH cneAyiDmli:M 

o6pa3oM : 

g (;l•fd q V(p,ql'l' (q) .. -(p 2/21'J +F. 
n n n 

IJ ( p) ' 
D (26) 

r.ne IJ1 (p) 
D 

a F. n - COOTBeT--BOnHOB8H tj>yHKDHH CBH38HHorO COCTOHHHH 11. 

CTBYIOIIl8H 3HaprHlil CBH3B, 1'/ -npKBeAaHHaH Macca ABYX 'IBCTHD. B03&MeM 

t I (s) B BHAa 

t I rp ', p; II) =-! 
II 

g D ( p') 8 : ( p) 
8 + Fn 

1 
B sapax ypaaseHKll (23-23 ) Mbl Aon~Hbi 6paT&: 

t f ( p, . p ; II - q 2 I !jt ) _,. 
a a·a a a 11 

( _. , * ... 
q qn P g ) 8 aa (p a1 

8-q 2 /2~t +F 
a a a" 

r.ne DpHKSl'l"hl cne.nyiDmue o6o3Ha'laKB!I: 

.. 
p = a mf+my 

( m../ {3 - m f3 Ky l 

11 

(27) 

(27
1 



eCTb OTHOC!IT9JlbHbiil HMIIYJlbC ( f, )') IIOJlCHCT9Mbl, 

.. 
qa 

m + m + m 
I 2 8 

[m (kf +k )-(m +m )k 
a y f1 y a 

eCTb HMnynbc TpeTbeli 'lllCTHUbi OTHOCHTenbBO rrOJlCHCT9Mbi, Mbi pa60TaeM B CUM 

nonHoil cHcTe~Ibi 

~ 

KpoMe Toro, 

mBmlL 

"a m p+ !:' y 

.. 
k 

I 

.. .. 
+ k + k 

2 8 

~'a 

BB9Jl9M BCIIOMOraT9Jlbllbl9 (jlyHKUHH 

0. 

ma<mp+m~ 

ml+m2+m8 

.. 
W (pa •-q2 l2p. ) ~-(p 212'1 

a a a a 
~q2l2p. -s)-1 g ( p) 

an a an a a 

B cnyqae CBll3/lHHOI'O COCTOliHHll (scq
2

l2p. -E 

' an 
p 

a 
F' -(p2 12., + F' 

an a a 

a a , an 

-I 
) g (; ) . 

an an a 

HM99M 

T,e. Ha SHepreTII'l9CKOJI IIOB9pXHOCTH 111 an COBII8Jl89T C .. ~ l'HHHOII BOJlHOBOII 

(jlyHKUH9H llBYX'lSCTII'lHOrO CBli38HHOrO COCTOliHHll (CM, (26) ),_ 

OnpenenH M senn'lnHhi 

; ( ... , ... 
'f3m, an qf,qa 

<pfqfiAfa(s) 
<f./o, af.o) 

; •. ) = J d p f ~ f!o:. { p fl ; 8 - q i/1 2 p. {3 ) < 

I ; a ;a > 'I' an ( ; a ; " - q ~ I 2 P. a ) d ; a 

12 

(28) 

Cor nacHo Hami!M paccylKJl9HIIliM ll H3 ( 12) aaKnJOqaeM, "'TO • flm,an 
Ha SHepreTI!'l9CKOH IIOB9pXHOCTII COBII8JlBIOT C HCTJIHHbiMH BMII/ll!TYABMII paCC9liHHll. 

. 1 
nocKOJlbKY B ypaBH9HIIliX (23-23 ) /) ~ 0 B CyMMY He ll89T BKJ181l8 ( I = 0), 

0 

H9TpynHO nony'lii1'b ypaBH9HHll, KOTOpblM YAOBJ19TB0pli!OT B9JlH'li!Hbl s 
flm,an 

-
~f3 (qf',q;s) 

m , an a 
v ( .. ' .. 

flm • an q {!' q a ; s) + 

.. v!J <;i'·;a;s) .. 
r, an 

.. 
(qf,qS ;s)-

" 
2 
I 2 

~ y r d q i' ~ fm , /Jr 
" - q 8 p.8 + F' l'r 

Or 

,, ... ... 
fm,an (qf,qa;s) + 

+ ;;: 
&r 

J d ii; vf ~ (~',Q,;;';s) 
m, or f~' o. __ S ( q "'' q ; s)' 

l'i a ,212 +•· s - q l'i P 8 llr 
fir, an 

rne j'OJlb fiOTOHUT£1nOB HrpLI!OT B9Jlll'l1Uibl 

\' fm,an (;rl,qa;s) 

(31) 

r d .. , If ' < 
·· P f f m p ~; s - q ' 

2 1 2 p. l < ; ' ;j ' I n < • l 1 'P q.. > '~' < P__, , • -q 
21 2p. l d; • 

f f f f fh a a an a a a a 

TaKHM o6paaoM, Mbi nonyqaeM onHoMepHbie HHTerpanbHhie ypanHeHHll nnSI 

- -
9Jl8M9HTOB MaTpi!Ubi 5I fm , an BenH'li!Hhi V f m , an -MaTpHUbi- rroTeHUHanon, 

KBK 11 B MHOrOKBHBJlbHOH JlBYX'lBCTII'lHOI1 3a.lla'l9, Jlng H8XOXCJl9HIISI V .Q 

1 
,..,fn 1 an 

~lhl LlOW!.HI·l p0!1I!ITb ypaBli9HHSI (24) Hill! (24 ) Jl[HI R fa , !!3 STHX ypaBH9HIIH 

B nync>no" npu6nnJKOH!IH no fl/) IIM89M 

n<p~ (s) ~ 8 -1 (I- fa )ro (s). 
(32) 
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Tor.Qa 

v .... , ... 
f!m, an ( q f' q a ; s) 

_.. m tl ... _, me ij ) g;(-q- q~)~ (q~+ a 

=(1-8fa) 

m a mil+ my an mil+ my 
• (33) 

1 ... ma ... g 2 
--(q + q f ) +q~/2p.f{-s 
2'1f a m0 +my 

3TOT peaynhTBT, KBK H Cne.QOBano O*HA8Tb, COBU8~89T C peaynbTBTOM naB

/2/ 
neca • 0AHaKo B o6meM cny'lae no cpaBHSHHIO c nonxonoM naBneca cnenaH 

cyiUeCTBSHHblH ruar. Bo-nepBbiX, Mbl MO*eM C UOMOIUbiO ypaBHSHHH (24-24
1

) CTpO-

HTb npa6nH*9HHble UOTeHUHBnbl B KBKOM yrO.QHO UOpH.QKS R ~ ( 8) H TSM C8MbiM 

Y'ISCTb COCTOHHHH paCCSHIIHH B ABYX'IBCTH'IHblX UO.QCHCT9M8X1 H, BD-BTOpblX, Mbl MD-

*eM paccMaTpaBaTb aa.Qa'la c npOH3BOnhHbiMH ABYX'IBCTH'IHbiMH noTeHuaanaMB, a 

He TOnbKO C cpaKTOpH3YIOlllHMHCSI !IOT9HUH8U8MH, 

TaKHM li<e o6pa3oM rrony'laiOTCH onHoMepHbie ypaBHeHHH AnH aMrrnHTYA .Qe3HHTer

pauaa. npa 3TOM, ecna HCXO.QHTb H3 ypaBH9HHH (24), UOny'!BeM ypaBH9HHH 

11 
o,an 

(p ' q ;; ;l!ll=V <P',q_,' 
a o. an 

... 
q a ; s) + 

+ ! 
yr 

Jd .. "s <;' q y 0, yr 
-+, ... , ) 
q 'q y ; " 

V (q",q ;s) 
yr,an~ _a~----

,2 
" - q y /2 II y + F 

yr 

1 
a ecna HCXO.QBTb H3 ypaBH8HHH (24 ), nony'I89M 

14 

(34) 

~ <P,, q ....... ; q ; s, v ( ............ 1 ... 
; s) = 0, an p ' q ; q a + 0, an a 

... ... 
' ' v ( p 'q ; q " ,sl 

+ ! J d q n 
o, yr s ( ... " ... 

' ~) . 
)' r y 2 yr .a. q y ,qa 

" - q" I 2 1.1 + F 
, y ,. 

noCKOUbKY )' = 0 He .Q89T BKU8.Q8 B CYMMY, (35) 119 eCTb y~(9 yp8BH9HHe 

.QnH 8MUUHTYAbl .Q931!HTerpaUUR 8 o , an Ecn11 H3BeCTHbi Bee 8 )'r. an 

TO Mbl MO*BM C UOMOI.UbiO (35) Bbl'll!Cni!Tb 8 o, an B 3THX ypaBHeHHHX 

$ (p',q';;;sl~fdp <p';'IA (slip; > 11 (p ;s-q 2 /211 ) 
(36) 

o ,an a · a o" a a an a a a 

"oa (p',;';q ... ;sl~.fdp <;';'I 
• n a a 

IP ... ; > 11 
a a an (;a ;a- qa2/2p.a ). (37) p ( 5 l 

oa 

AHanora'IHO, MBTpHua pacceHHHH Tpex 'laCTIIU Bbip8)[(aeTCH qepea MaTpHULI 

paccenHuH nepeqacneHHbiX Bbirue 3cpcpeKTOB: 

.: -:. q ... ' I A 0 0 (.) I .. Pii >=<"P 'ii'l noo <•l I pq ... > + 

+ 'Y 
}'r 

d q; 
S -+ ' .... , _,"' ~ _, n -+ -+ ) 

- O)'r (p ,q ;qy ;s)Vyr,O(q)';p,q;s 

s-q" 2 /2p. , , 
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+ F 
yr (38) 



Tc 

v 

I 

i 
el 

3 
/2 

ec1 

np 

Tb 

p 

OJ 

H. 

I 

TaKHM >Ke o6pa3oM MO>KHo noK.l3BTb j'ITO ace apyrue 3a!lll'IH a cacTeMe Tpex 

qacTHll MOT'YT 6LITb paccMoTpeHLI Ha ocuoae oanoMepHLIX HHTerpanbHhiX ypaaHeHHll 

lJHnMal!a-llJaHI!T'epfl C HeJ(OTOpbiMH S<Jl~leKTIIBIILII'vlH liOTel!llii8/18MH. nocTpOei!He aljx!leK

THBHLIX UOTeHll118.1IOB npeACTllB.IISieT CllMOCTOSITe.llbiiYIO 3atta'ly - Mhl AO.II)KHLI pelllhTb 

ypaBHeHHSI THna ¢>llllAeeaa, SIApa KOTOphiX COilep)J<aT '18CTb UO.IIHOJ! llBYX'IaCTH'IHOJ! 

llMU.IIHTYAhi, OTBeTCTBeHHYIO 38 pacces!Hae B ABYX'IBCTII'IHOJ! UOACKCTeMe. Mbl MOlKeM 

UO.IIb30BaTbCSI pa3HhiMH UpHO.IIIflKeHHhlMH npettCTaaneHHSIMH 
H CTpO-ll 8 ( 8) 

HTb aqlcjleKTHBHhie UOTeHllHB.IIhi C UOMOIIlbiO ypaaaeaaJ! (24), TaKHM nyTeM Mhl HMe

eM B03MOJKHOCTb nony'leHHSI C.lleAyiOIIlHX npHO.IIIIlKeHHJ! K UOTeHUKB.IIy ( 32) H OOJiee 

TO'Il!OT'O y'IeTa ABYX'IllCTII'IHOit AHHaMHKH, 

. m! 0TMeTHM, HaKOHell, 'ITO MOlKI!O BhiOpaTb pa36HeHae ( 18) B cjlopMe Holteca 
171 

" KoaanhCKoro • B Taxol! cjlopMe BhiAenSieTcSI $aKTOpi13YJOIIlaSI 'IaCTb, KOTopaH tto-

MHHapyeT B UO.IIHOA aMU.IIHTYAB B AOCTaTO'IHO IllllpOKOM !IHTepaane H3MBH9HHS! nepe

MeHHhiX (a He TO.IIbKO Up!! SHepT'!!SIX CBH3aHHhiX COCTOSIHHA), TaK!IM o6p830M no-

.IIY'IBIOTCSI OAHOMepHLIB !IHTerpa.llbHhiB ypaaHeH!IS! A.IISI HeKOTOph!X Be.II!I'IHH, KOTOpbiB 

UOTOM MOlKHO CBSI3biBaTb C aMn.IIHTyAaMH pacceSIH!IS!, 8 TaKOM UOAXOAe Ma.IIOCTb 

I!/) 06ecne'IHB8eT UpHMBH!IMOCTh MeTOAOB TeOpHH 
B03MYIIleHHJ! A.IISI UOCTpo-

eaaSI acjlcjleKTHBHhiX noTeHllHanos. HaM KalKeTcSI oco6eaao·aaTepecawM acnonba~ 
saaae nony'IeHHhlX ypasaeaal! AnSI accnettoaaaaSI aaanaTaqecxax caollcTs Tpexqac-

TH'IHbiX aMn.IIHTYA B U.IIOCKOCTH UO.IIHOT'O MOMeHTa KO.IIH'IeCTBa ABH)J{el!HS!, 

B aaxnJO'Iel!He aaTop npaaocaT 6narottapnoCTh npocjleccopaM A.A.lloryl!oay, 

A.H. Taaxenattae, Hrye11 Baa XLey, a TaKlKe M.A.MecTaapalllaana H <P.r. TKe6y

'Iaae aa none3Hhie o6cylKAeHaH. 
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