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§ 1. B B e ll e B H e 

Ill 
B pafioTe SBTOpoB fibUla YCT8B0Bli9B8 Hll9BTH'IJIOCTb MelK.Ily yp8BB9BH9M 

(1) 

onac~Ba~mHM aenaseABoe cxanspsoe none B llByXMepsou nceB.noeBKDHllOBOM npocTpascTBe 
121 

K,t c narpaa~aaou Tsna Bopsa-Ha~nblla 

L • (2) 

R ypaBB9BHeM :;>KCTp9M8DbB~X DOBepXBOCTeA z a cp ( K, I) ( MbUibB~e DD9HKH) B TpexMepBOM 

DCI!Bll09BKnBllOBOM DpOCTpSBCTBe C M9TpHKOA ds 
2 

- dt 
2 

- dK 2 - dz 
2 

, rne DDOIII81lb DOBepXBOC-

TR aanaeTcB BBTerpanoM 

(3) 

ycnoBBB axcTpeMyMa xoTOporo npBBOilBT Tax:lKe x ypaBaeBHBM ( 1). Tau JKe saAJleso pewe

BBe 38.118'111 KowR llDB ypaBBeBHB ( } ) • 

Ha ocsoBe aTOA asanorxx 6~no npe.nnoJKeao o6o6mease narpaa~aaa (2) sa cnyqaA 

secxonbKBX aenxaeAa~x noneA B llByxuepaou npocTpaacTBe BaaBMOlleAcTBY~IIIBX onpe.nenea

B~M ofip830M, DpRqeM aT8 CBCTeMa T8K:lK9 llODYCK89T Toqaoe peweaxe, nns aTOrO paCCMOT

pBM npofineMy :i!KCTpeMSilbBOA llBYXM9pBOA DOBepXBOCTR B D + 2 - uepBOM DC9Bll09BK11Hil0-

BOM npocTpSBCTBe C M9TpHKOI 
2 2 2 D 2 

ds a dt - dx - l: dz 1 t-1 

fiyCTb DOBepXBOCTb 38ll8H8 ypaBneHBBMH 

z 1 = cp 1 (K,t), 

Tor.na nnolll&llb noBepXBOCTB onpe.nenseTCB RHTerpanou 

(4) 

Benaqsny S M~ MOJK9M RBTepDpeTHpOBSTb KSK cj>yBKUH~ ll9ACTBHB CHCTeMbl n nonei! C 

nnoTBOCTb~ narpan-.aaa 
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I u I 

L•1-v'O+ I.~1 )(l-I.~ 1 l+(Ic61 ~ 1 .> 
,_ 1 ' X ·-· ,t I.{ 'X •• 

(6) 

3anameN ypaBBeHBSI ABBlKeBB!I AIUI STOll CBCTeNbl ; 

I 
" I 

0- I ~ 
l•l l,t )~ ,,,.,,.+ 2<,!, ~'·" ~'·' )~ '·"·' -0+,:1 ~'·" )~'·'·' - 0 • (7) 

(j • 1 ,2, ••• D) 

Ill B pa6oTe 61>1na pemesa 3aAaqa KomB AnSI ypaB&eHB!I (7) AnSI npoB3BOn&&oro qacna nonell 

n • Hwesao, AnSI aaqanbBbiX ABHBLIX 

~I (x,t) l,.o • •, (x) ~l,t (x,t) 1,.
0 

• b 1 (x) 

pemesae nonyqeao B napaweTpaqecxoM BRAe 

t(a ,{3). f3 -a f3 ~ + %fH(.\)d.\ 
a 

f3+a f3 
x(a,{3) • __ + %JG(.\)d.\ 

2 a 

~~ (a • {3) • a(a) +a ({3) 
2 

{3 
+%Jrr,(.\)d.\ 

a 

(8) 

(9) 

BenHq&Bbl rr I (X) , G(x) H (x) B cjlopMynaX ( 9) BMeJOT B8)1(Hblit cjJB3Bq8CKHit 

CMblCn, rr I ( x ) !IBIUieTC!I B8BOBBqecBBM BMnynbCOM nOn!! ~I ( x , I ) npa t-o:. 

rr, (x) • i!:_ I 
a~, .• •• o 

" I " 
b 

1 
( x) [1 + I a; (x) - a; (x) I. a '1 ( x) b 1 ( x) ] 

1•1 1•1 

~ n 2 n 2 
(1 +I a '

1 
( x) )( 1- I b

1 
(x)) + ( I a

1
' ( x) b 1 ( x)) 

1•1 1•1 1•1 

G ( x) -nnOTBOCTb HMnynbCa CBCTeMbl noneit C narp8H)I(B8HOM ( 6) npH 

-I a;(x)b 1 (x) 

- o: 

( 10) 

G(x) 
1•1 

aL -'- I --Irr,(x)al (x)• " 2 .!1 I a' ~(11) 
I --- .,..,,,. 't-o 1•1 ./o+I a' )(1-l. b

1 
>+<Ia,,bt>. 

1•1 ac~>,,, 1•1 ' 1•1 1•1 

4 

• 

•t 

"I 
:I 

·t 
;!; 
\( 

!\ 

' / 
•: 

-·~ 

Hu:oaen, H ( x) SIBIUieTC!I nnoTBOCTbiO raMBnbTOHH8B8 CHCTeMbl C narp 

H(x) • I. lrt ~~ -Li • 
1 +I a'1

2
(x) ,_, 

1•1 ,t 't-0 J D 2 D 2 b 

O+I. ·~>O-Ib 1 l +<I a; 
1•1 1•1 ·-· 

a 
b, ) 

. ;1 n 2 2 n 2 
+I (a'

1 
(x) +rr

1
(x)) + (I a( (x)rr 1 (x)) 

1•1 1•1 
- 1 

Mbl noKalKeM, qTO 3aAaqa pacceHHHS AByx nnocKHX Bona B snexTpo 

Ji~enbA8 CBOABTC!I K B8XOlKJ1eBBIO pemeBB!I ypaBH8BBII (7) AnSI D • 2. 

§ 2. Pemeaae 3aAaqu pacce!IHB!I 

PaccuoTpHM ypasaeaas aneKTpouarBHTHoro nons B sneKTpoABBa.an 
/2/ ' 

AB , narpBHlKHBJI STOll CBCTeMbl HMeeT BRA: 

rAe 

I 
L • 1 - V1 + F - G ; 

lk 
F = % f lk f G = "t okfm 

ok 1fm , 

okfm 
( 

12U 
- nonHOCTbiO BHTRCHMMeTpBqBblil TeJI30p , t • % , 

f I, k - BOMROH8HTbl T8H30pa aneKTpOMBrBHTHOrO non!!, 

Ecnu BBecTR sexTop-noTeHnuan aneKTpouarHRTHoro nons, TO 

nonqRH!I8TC!I ycnOBHIO nopeHilB ~ • 0 . npH B8pbBpOB8HRB no 
""k 

JOT ypaBH8BHS AnSI aneKTpOMBrBHTHOrO non11: 

' ;., -a;-r a a~k • a ( aL ) - o 

-a.r 
BnB 

• I a lk 
1•1 -a,;-r p - 0 

rAe 

( k - 1,2 ,3 ,4 ) 

p lk 
f lk I kim 

Gt 

Vl+F-G
2 

1t,k • 

<1>, 

te., 

HeTpyABO nposepBTb, qTO nnocxas sonaa npoB3BOnbaoll cjlopMbl 

<I> 1 ( x , y, z ,1) • 4>1 ( (kr l - I k It ) ssn!leTCI! pemeaBeM ypaBaeaait ( 14 

so, nns nnocxoit sona1>1 c qeTbipex-aMnynbcoM k ypaBH8JIB!I (14) npHf 
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2 u 

yO+ '£ cp
1 

lO -I t/> 1 l + !I.h .p )
2 

1•1 .x l•l ,t t•{l.x 1,1 
(6) 

JlBHlKeHBSI nnSI aTOll CBCTeWbl ; 

" 2 

cp j,x ,x+ 2 (
1
:

1 
tP1,x tP1,t )t/J j,x,t -( 1+1: 1 </J1,x )t/Jj,t,t - 0 • (7) 

(j • 1 ,2, .•. n) 

peweaa aana~a Kowa nna ypaaaeaaa (7) Ana npoaason&aoro ~•cna nonell 

R HB~BnbHbiX J18HHLIX 

(x,t) 1,.
0 

• a 1 (x) <PI,t (x,t) 1,.
0 

• b 1 (x) 

B napaMeTpH~eCKOM BHne 

~ 
t(a .~)a ~-a + % f H(A)d>. 

2 a 

~+a ~ 
x(a, 8) • __ +% JG(>. )d>. 

' 2 a 

t/>
1 

(a.~) • a(a)+a(~) 
~ 

+% frr 1 ().)d). 
a 

(8) 

(9) 

, G (x) H (x) B 4lopwynax ( 9) HMeiOT B8lKHblll lj!H3H'IeCKHII 

SIBnSieTCSI KBHOHH'IeCKHM HMnynbCOM nOnSI cp I (X , I ) npa t -0 :. 

D 2 D 

b 
1 

( x) [1 + I a 
1
' (x) - a; (x) I a '1 ( x) b 1 ( x) ] 

1•1 1•1 (10) I 
t•O 2 D 2 D 2 

(1 +I a '
1 

( x)) (1- I b
1 

(x)) + ( '£ a' ( x) b 1 ( x)) 
1•1 1•1 l•t' 

CTb HMnynbCB CHCTeMbl nonell C narp8BlKH8HOM ( 6) npH = o: 

II ~ cf> I =-I "1 !xla1 
I aq,l,t l,x ...0 1•1 

-'£ aj(x)b 1 (x) 
(x) • 1•1 

/< o I .!1 :1 a 2 o + I a '1 >U-2. b1 > +<'£ •I b1 > < 11) 
·-· l•l 1•1 

4 

• 

1 
t 
:~· 

<(r'' 
;:} 

•( 

.. ( " 

Hu:oaen, H ( x) BBnH8TCB RnOTBOCTbiO raMHnbTOBHBB8 CHCTeMbl C narpaB~BHOM (6) ' 

H(x) • I' lit 
I *I 

n 

"' I , 1 + I ,2 
'<'I , I -L._• I• I a I ( x) 

Jo+i .~>o-ib2> 
1•1 1 1•1 I 

2 
+ (

1
:

1 
a; b 1 ) 

-;1 2 2 D 2 
+I (a'1 (x) + rr 1 (x)) + ( '£ •I (x) rr 1 (x)) - 1 

1•1 1•1 

- 1 -

( 12) 

Mbt noxaJKeM, 'ITO aana~a pacceSIHHB AByx nnocxax BOna B snexTponaaaMRKe Eopaa-

H~enbAB cson&TCB x aaxoJKAeBHIO peweaaa ypasaeaall (7) nna D • 2, 

§ 2. Pewea&e aaAB'IH pacceaRHa 

PaccMoTpRM ypasaea&a anexTpoMarHHTHoro nona B snexTponHHaMBKe Eopaa-Ha$enb. -
/2/ . 

118 , narp8BlKHBB STOll CHCTeMbl &MeeT BRA: 

rAe 

okfm 
l 

ll 
L • 1 - y1 + F - G ; 

lk 
F • % f lk f G = "< 

okfm 

ok 1fm , 

12U 
- nonHOCTbiO 8HTHCHMMeTpH~Hblll TeH30p , l • % , 

f I , k - KOMBOHeHTbl TeH30pa sneKTpOMarBHTHOrO nona, 

EcnH ssecTH sexTOp-noTeHnaan sneKTpoMaraHTHoFo nona, TO 11 k 
k • 

nOJ1'1HHH9TCa ycnOBHIO nopeHilB !j__ a 0 . flpH B8pbHpOB8HHH no cp I 
axk 

lOT ypasaeaaa nna snexTpoMarHHTHoro nona: 

I !-. Tx' a a.pk • a ( aL )· o 

w 
HnR 

• I a lk 
1•1 ~ p - 0 

rne 

(lr. - 1,2,3,4) 

p lk 
f lk lkfm 

Gt 

y1+F-G
2 

1fm 

HeTpyARo npoBepBTb, 'ITO nnocxaa sonaa npoaasonbaoll ljlopMbl 

(IS) 

- aq,k- a.p •. cf> 
Txl axk 

aa ( 13) cneny-

(14) 

cp I (X • y ••• I) - <P. ( ( kr) - I k It ) HBnaeTCf! peweuaeM yp8BH9HHII ( 14). nellcTBBTenb-

ao, nna nnocxoll sonabl c '18Tbtpex-aMnynbcoM k ypaBH9HHII ( 14) npRHBMBIOT 4lopMy: 
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I -

' ll I k ~ • 0 (t • 1,2,8,•). rAe 
l•l I a. 

Ycno:axe nopexua :a STOW cnyqae 3aDBcw:aaeTCR TAK ; 

' I 
I• I 

kl atj> <•>- 0 • 
a. 

1<
1 

• o 

·-<k-1>-lkl& (14a) 

( 141S) 

nanee narJto yiSeABTioCII, qTO Anll nnocxoll BOliBY c yqeToN ycnoull ( 146) awe10'1' wecTO 
If If 

pa:aaacTBA F • G• 0 Taxaw o6pa30W 1 P • I 1 JtaK B cnyua nxaelahlx ypaB-

aeBBII Maxc:aenna, • ypa:aaeue ( 14a) c yqeTON ( 146) YAOBn&TBopllaTCll: 

' f I 
I 11: .a <~< 1 a<P - ~~: 2 a<P > • o . 

I• I I a;- 88 -r,; 

Cywwa AByX Dnocxax BOna 
t t 

<PI (s,y,a,t) •<P,,I<ks "t) +<Pa,l(ka "f ) 

T81tlK8 yAOBn8TBOp118T ypaBB811BliN ( 14) B DpOCTp8BCTB9BBO-Bp8N8BBOII Oelii8CTB1 1'119 OBB B9 

D8p9KphiB810TCB
1 

T.e. B o1SnaCTBII'A8 OAR& B3 ojlyHJtDBI pa:aaa ayn10. 

qTO 

Mw NOlK9N 6&3 orpanqaBBB o6DUIOCTB cqaT8Tb1 qTO 8TH B0nBbl ABIIlKYTCB DO OCII s 

AOCTIII'89TCB Dpeo6pa30BaBB9N nopama. nnll STOI'O B8Dp&BilM OCio Bp8M8BH DO 

qaThlp&X-BaltTOpy 

HOBOII CBCT8M8 

k 1+k 1 1 aoc~o " - no aanpa:anan10 

( k l t> - ll< I It - J ( kt Its) (X'- I' ) 
2 

..... ~() 
(karl-lk 1 lt ·-"~(x'+ t'). 2 . 

k l ka 1 TorAa :a 

nocJtOnloKY yp8BB8BBB (14) B narpaBlKB&B (18) BBB8pB8HTHbl K Dpao6p830B8BBBM nop8BD81 

'l'o Wbl :aDpa:ae cojlopwynapo:aaTb aamy 3aAaqy cneAyJOmBM o6pa3ow. 

HaiiTB pamaBBa ypa:aaeBBII ( 14) 1 yAoBnaT:aopaJOmae cneAyJODUIM acaMDTOTJlqecxaM 

YCIIOBBBM. npB I .. - oo 
pemeBBa AOIIlKBO D9p8XOABT1o B ABe DIIOCKB8 BOnBb1 1 ABBlKymae-

CB aa:acTpeqy APYI' APYI'Y •. 

lim </> 
1 
(x,y,s,t) • Y,

1 1 ('f) 
Q ... OO I 

lim </> 
1 

(x,y,z,l) • .p 11 (a) 
v .. -oo ' 

(15) 

I'A8 1l • x- I 'Y - :ll + ' B30TpoDIIb18 ltOOpABB8Tbl. 

npaA8111oHbl8 3BaqaBBB B8JtTOp-DOT8BDB8118 T8KlK8 AOIIlKHhl YAOBII8TBOpHTio ycnOBBIO nopema, 

KOTOpo8 Ana BBX B Dap8W8BBbiX 1l 'f BM88T BBA: r,· 

8 

• 

I 
I, 

~I 

a.;'·' < • > + af/11,1 (a) 
- 0 t 

a. a. 

81/t,~ - al/l~,~(v) 
- 0. 

a .. a .. 

tfTOelbl YIIOBnaTBOpBTio ycnoBBBM ( 15) 1 fiyAaM BCltATb pamaBBa ypaBHaBBI 

0'1' Y B Z 
1 

T.a. fiyAaW CQT&Tio rPJ ojlyHJtDBBWB TOIIIoltO OT ABYX 

B STOM cnyqae ypa:aaeaaSI ( 14) DpliBBMAJOT BB.Il: 

a 
at 

a.p _ a.p 1 a<P, -· a., 
_a_ <ax at ) a 0 I a <err ,.....-> 

ds L-1 oh L-1 

a 
Tt 

a.p. 
-"01 

+ a.p, < ~ a.p. - aq,., iJ<P.., ~ - a.;., < M 
if17/X7/t dt -r.' +..!_ ils at Tt 
L- 1 as L -1 

_ a<P, + a <1\ <#I a<P, _ a<P1 a.p, > 
-ac l1ti Tt tFS --a.:- 01 

L -1 

a 
+-·-a,. 

iJ<fia - #a ( #J a.p, 
as at at as 

L-1 

M3 nap:ahlx ABYX ypa:aa.-all (16) cpa3y cnaAyaT1 qro 

~-!!.!.._= c(L-1), 
ax at 

c • coaataat '! 

Ycno:aae nopeaua, KOI'.Il8 cp 38BBCBT OT s , I 1 CBSI3b1Ba8T TOIIIoltO 

a<P' - a <PI -a-,- a;- - 0 

CxnaAhiBaB • Bb1QT8SI ( 17) • ( 17a) a nepexo.llSI 1t B30TponawM nepewe1 

nonyqaM 
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ll 
P • 0 (l • I, 2, 3, 4) , rAe 

• 
STOW cny~ae 38nRCYB&eTCK TBX ; 

' l: 
I• I 

" 1 atf. <•>. o • 
a. 

k~ - 0 

·-<kl>-lkli (14a) 

( 146) 

K, 'ITO AIIK niiOCKOil BOnJIY C y~eTOW ycnOBiil ( 146) BI\I8JOT l\leCTO 

ll If o Taxs111 o6paao111 1 P • f , Jtall: B cny"'lle rurseilswx ypaB-

ypaBseBKe (14a) c y~eTOM (146) yAoBneTBopseTcs: 

4 f I 

I " a nl a,p - "t a¢ > - o • 
I• I I aa aB aB 

IIOIIB 

l l 
¢

1 
(x,y,z,t) •¢ 1, 1 (k 1 xf) +¢~. 1 (k~ X f ) 

•T ypaBB8BBBM ( 14) B npOCTp8BCTB8BBO-Bp8M8BBOil o6118CTR1 rAe OaK Be 

B o611SCTBirAe OABS H3 ~yHitDBil p8BB8 &yiiJO, 

orpaBH~eHBB o6JIIBOCTB C~BT8'1'b1 ~TO STB BOIIBbl ABIIlKYTCB no OCR x 

peo6pa30BSBBeM nopema, no aTOro B8Dp8BBM OCio BpeMeBB DO 

k 1+ k~ 1 8 OCio x - no sanpaBneBBJO 

(k,r") -lk
1

1t • J(k1'ft)(x'-t') 
2 

( k ~ .. , - I k ~ I i -- "( k 1 k ~) (X '+ t') • 2 . 

"•- k~ 1 TO:r'A8 B 

B (14) R narp8BlKH8B (18) HBBSpBSHTHbl II: npeo6p830B8BBBM nopeBil81 

ynspoBa'l'b samy 38Aa~y cneAyJOWBM o6paaoM. 

ypaBBeBBil ( 14) 1 YAOBII81'BOpBIOW88 CII8AYIOIIIHM 8CBMDTOTB'I8CXHM 

pemeBHe AOIIlKBO nepeXOAHTio B AB8 DIIOCXH8 BOIIBbl1 ABHlKyiiiHe-

• t)- 1/t 1.~ (•) lim tP I ( x, y, 1 ,I) •1/t I 
1 

(a) 
v-t-CG • 

(15) 

'Y • s + t H3oTponswe xoopAHBaTw. 

RB B8XTOp-noT8BIIH8118 1'8KlK8 AOIIlKHbl YAOBn8TBOpBTio yCIIOBIIJO nop8Bil81 

nepeM8BBbiX a Y HM88T BRA: 

6 

• 

iw, 

l, ,,,\ 
'·ll' 
('j 
'.l 

.if. ' ,· 
~~ 
~·I 

~' 

,/· 
~~· 

a.;'·' <• > + al/t,,t<•l -0 t 

a • au 

Ot/J 4 ,I ( v ) - a 1/t ••• <•> - 0. 
(15a) 

a .. a. 

'fT06bl YAOBII8TBOpBTio ycnOBBBM ( 15) 1 6yAeM BCX8'1'b pemeaBe ypaBB8BKil ( 14), B8 38BBCBJ1188 

01' Y B Z 
1 

T,e, 6yAeM C'IHT8Tio op1 ~yBXDBBMH TOIIIoXO OT ABYX nepeMeBBbiX x , I , 

8 9TOM cny~ae ypaBH81111B ( 14) npBBKM8JOT BBA: 

a<P _ a<P 1 
_a_ 1 --a;:- Tt 
a. L- 1 

) • 0 I 

a<P, _. a¢, 
a 1 or- -rx- >-o 

h L-1 

a 
Tt 

a.p. - --ar-
+ a¢1 1a.A.aa.f>a aq,.a.p., ~ ~ 1aq,.a.p. &4c1c;6., 
IL Tx711- # -r. +L iJ• -a("'- Tt'-;t;- a::-ac • o , 
L-1 ax L-1 

_ a¢1 + acf\ 1~ "'8¢1 _ a,p~ a¢1 > 
at "'Tti Tt ""JX --ax ""01 

L -1 

a 
(16) 

&~>. _ a,p. 1 a~ O<Pa _ a¢~ ai/Ja > 
a 
at +-·- a. a. a. a. a. a. 

a. L-1 

!13 nepBbiX AByX ypaBH8BBil ( 16) cpaay CII8Ay81'1 'ITO " 

i!..!b_- .!!....!.._= c(L- I) , c • collataat ~ (17) 
a. a. 

YcnoBHe nopeuna, xorAa ¢ 38BBCHT OT :1 , I 1 CBB3b1B88T TOIIIoXO <1>,. H "'~ : 
a¢, a¢1 -a-.-- a;: - 0 (17a) 

CxnaAbtBaB • Bbi'IRT8B ( 17) • ( 17a) • nepexoAB x B30TponRb1M nepeMeBBbiM a • 'Y ' 

nony~HM 
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iJ¢.4 iJ¢., 
"""i1U +a;;-= c(L-1) 

a¢.4 _ a¢., 
a. a. 

c(L-1) • (18) 

Tenepb, ecnH Cp8BHHM ypaBH98HSI ( 18) C ( 15a), B KOTOph!e ( 18) AOnlKHhl COOTB9TCTB9HHO 

nepexonRTb npR u ~- oo H .,. .. oo cor naCHO Dp9A9Dbllh!M ycnOBRliM ( 16) , MLI BRAHM, 'ITO 

c = o. c lleo6xoAHMO Anst cornaco~HHll c npeAenbllhiMH 3118'1911HliMH nono*RTb a (17) 

~-?k-
r -I 

B T90pHH ~H3H'I9CKOA TO'IKH 3peHHst aTO MO.ao DOIIliTb TSK. BenH'IHH8 

THtcymeCTByeT DOCTOliHHall DpOAODbii8SI HHAYKilHll1 K8K &CDR 61>1 cymecTBOBan KOHA9HC8TOp 

C pa3ABHHyThlMR DO 118 6eCKOII9'1HOCTb DD8CTHII8MH, 

B cny'lae c • 0 narp8HlK118H ( 18) DpHHHM89T BRA1 COBD8A81011011 C ( 6) ADS! ABYX 

none A, T8K K8K KOMDOH9HThl cp 
4 

BXOABT B L B KOM6HII81lHH acp4 
iJx 

H cpl 1 KOrAa DODe 38BHCHT TODbKO OT X B t , 

.li.L 
iJt 

x/ 
a,cneAoBaTenbii0 1 H3..aa (17) Bh!DaAaiOT aa L 

.,A a 1 a a a a 
L - 1 - (1 + I <P I ) (1 - I <PI • ) + ( I <PI <PI t ) 

1-2 .x fe1 •" 1=2 ,x • 
(19) 

naa DOCD9AHRX ypaBII9HHSI (16) ADS! tPa H tPa COBD8Jl810T C COOTBeTCTBYIOWHMH ypaa-

H9HHSIMH (7) DpH j & 2.8. 

TaKHM o6pa3ou,Rama 381l8'14 caenacb K peweaaiO ypaaaeaas (7) c acHMDTOTH'IeCKH

MH yCDOBRSIMH (J5), 

113 pemeiiBll 3BJl8'1H KomB (9) Jlnll B8'18DbHbiX ABBHbiX (8) Mbl M0)((9M DODY'IHTb HC

KOMOe pemeHR91 YAOBD9TBOpBIOW99 ( 15) • 

nns 9TOro RccneAyeM 8CBMDTOTH'I9CK09 DOB8A9HHe pemeHHSI ( 9) 
1 

ycTpeMnstB 'V .. - oo 

DpB ~HKCBpOBBHBOM u H u ... oo DpR ~HKCHpoBBHHOM V u H ., -H30Tpon-

Bbl9 KOOpAHB8Tbl ( 15). 8 o60BX aTRX CDY'IBRX 

fipHM9M A8D991 'ITO a[ (X) H b ( x) 

HOCTH. 

'1'-u 

·-~ 
AOCTBTO'IBO 6h!CTpo y6h!B810T 88 69CKOH9'1-

fiapaMeTpLI a a {3 B (9) npacnoco6neahl K 3BAB'Ie KomR (8), Ansr peme11Hst 

3BAB'IH o paccesaaa nnocux Bona ( 15) 6onee yAo6HLI Apyrae napaM&Tphl: p. • p.(a) 

.... - .... ( {3 ) K BBM Mhl DpBXOABN1 p8CCM8TpBB8JI Dp9A8DLI Bhlp8)((9HHA (9) 

DpH {3 HDpB a .. oo, 

x/8 cny'la& C -/. 0 T8K)((9 MO.aO HCKDIO'IBTb cp 1 R cp4 83 L H DOf"~Tb 
TO'IHoe pemeaae, B aTOM cny'lae 

1- L - ~ Ju +:! ¢.1\ >o-! ¢. 11 >+ t! ¢. 1 x ¢.1 , ,a 
>/1 + 0 • lod ' laa • }-a • • 

8 -
k __ --- . - --------- ----------· 

B nepBOM cny'l&e R3 (9) nony'laeM 

a 
lima •lim(x-1) • a+% f[B(A)- G(A)]cL\ " (a ) 

-oo 
(3 .. - .. 

limY• lim(s+tl •-oo 

fJ .. _ .. fJ .. - .. 
a 

lim¢. 1 (a ,fJl 

fJ .. -oo 

~ -% f 11'1 (>.)dA- r/1, I(") 
2 -oo ' 

Bo BTOpollol cny'IB9 

lim a • lim ( s· - t ) • oo 

a .... a .... 

.. 
lim., lim (s + t)•fJ-% b[B(A) + G (A)] d). • v({J) 

a .... a .... 

lim cp (a , fJ ) • I ({J) _% [ II' (>.) dA - r{l . (v) 
- 2- fJ 1 a,1 

ll .... 

8 ASDbH&IImeM 6yAeT DOK838H00 'ITO BB9A9HHhl8 3A9Cb ~yJUtllHH r/11,1 

C Dp9A9DbHhiMH 3B8'19HHliMH ( 15). 

H 

3TOT ~BKT y)((e cn&AyeT 83 Toro, 'ITO 

TBIOWR& ~yHKilRR, TBK KBK H (A) > G (A ) 

I'·P.(Il) B V•V({J) -MO 

K napaMeTpBM p. , V B38BMOOAII03R8'1B01 

'Y .. - DO B ,. .. - oo "", Jtor.na a ... oo 

, cneAoBBTenhiiO. npeo6paao 

8 Mhl BHJl9DB ( 20J B ( 21) 1 'I' 

11a (20), (21) a (9) cneA) 

.. 
cp

1
(a,fJ) • r/1

1
,
1 

(l'l +r/1 1 ,1(v) +% f 11' 1 (A) d>. 

.. 
BenB'IB&a ~L "• (A)dA 

M0)((9T 6b1Tb Bblp8)((9H8 '19p93 npeAenh&ble 3118 

rfla ,I 
1 

TBK Jt8K B3 (20), (21) HM99M 

lim rfl 8 , 1(v) • 0 
...... .. 

lim r{l a,l (v) lim r/11,1 (I') 

v ....,_ 00 " .... 

lim r{l 1 ,I (I') • 0 1 " .. _ .. .. 
rflol·-% f"1 (Ald.\ 

' -oo 

9 



a¢.1 = o(L- 1 ) + --a. 
a¢.. a¢.1 
a;-- a;- c(L -1) • 

(18) 

BHHM ypaBH8BBR (18) C (15a), B KOTOphle (18) AOD~Hhl COOTB8TCTB8RBO 

~-oo H v~oo cornacao npeAenbRhlM ycnoBKSIIM ( 15), Mbl BRAHM, 'ITO 

orn~COBftHHB C Dp8A8DbBhlMH 3H8"18RRBMH DODO~Tb B (17) 

3p8HRR 9TO MO~O DORRTb TBK, BenH"'HHB ~~ 
c = o. c 

L-1 
B TeopHR 

CTb x -ltOMDOB8BTB B8KTOpa aJI8KTpH"'8CKOII HHAYJ(llHH D Cor 
ocToBaaa, Ecnx o .j. o 1 T0 1 DOMHMO DDOCKOII BOnBhl HB 6eCKOB8"1HOC-

TOBRR&B npOAODbB8B HBAYKDHB, KBK ecnH 6hl cyweCTBOBan KOBA8BC8TOp 

0 X H8 6eCKOH8"1HOCTb DD8CTHH8MH, 

c • Q narpaH~8R ( 18) DpHBHM88T BHA1 COBDBA810WRI C (6) AnB .QByX 

MDOH8HThl tf.
4 

M6HR8DHH a¢.4 
a. 

R t/JI 1 KOrAa none 388HCHT TOnbKO OT X R t , 

liJ._ 
at 

x/ 
a,cneAoBaTenbao,aa-aa (17) BbiDa.QaiOT R3 L 

~ ll I ll I 8 1 
- (I+~ t/Jt >0- I¢..,>+<~ t/Jt t/Jt > 

fa2 ,X l•1 • 1=2 ,x ,t 
(19) 

BH8RHR (16) AnB t/J1 H t/J8 COBD8A~IOT C COOTBeTCTBYIOWHMH ypaa-

j c 2.8. 

38.Q8"18 CBenaCb K pemeRRIO ypaBH8BRB (7) C 8CHMDTOTH"'8CKH-

Komx (9) AnSI H8"18nbBbiX A8RRbiX (8) Mbl MOlK8M nony"'HTb HC

BneTBOpRIOillee ( 15), 

acRMDTOTH'IecKoe noBeAeaae peweaag ( 9), ycTpeMn.ll.ll ., .. - oo 

H a .. "" DpH ~HKCHpoBaHROM V a H 

). B o6oax aTKX cnyqaax v-u I m-y-
., -aaoTpon-

1 'ITO a;( X) H b (X) 
AOCT8TO'IRO 6biCTpo y6b1B810T R8 68CKOR8'1-

a f3 B (9) npacnoco6neabl K aaAaqe Komx (8), .QnR peweRRSII 

nnocux Bona ( 15) 6onee YA06Rbl Apyrae napaweTpbl: p. • p.(a) 

K BRM Mbl DpRXOARM, p8CCM8TpHB8.11 Dp8A8Dbl Bhlp8>K8RHII (9) 
a ... oo • 

0 TBK>Ke MO>KRO HCKDIO'IRTb t/J I H t/J 
4 

H3 L H DOny'IHTb 
·ow cnyqae 

- L- ~./o+i ¢.11 • >o-! ¢. 11 >+1! <f. •• <f.., >1 
'1/ 1 + c• lal • tal • }-a • • 

8 

• 

B nepBOM cnyqae aa (9) nonyqaew 

til 
liiDil•lim(<"-1) • a+" f(B(Al- G(A)]cL\ • p. (a) 

{3 .. -oo -oo 

lim 'I' • lim (s + I) • - oo 

f3 .. _ .. f3 .. - .. 
til 

lim~ 1 (a ,f3l • ~ -" f tr 1 (A)cL\ • .P 1 1 (p.) 
2 -· • 

fJ .. -· 

Bo BTOpoM cnyqae 

lim a • lim ( s· - I ) • oo 

til .... til .... 

.. 
lim 'I' lim (s + 1)•/3- "~[B(Al + G (Al] dA • vl/3 l 

a... a"' o0 

lim~ (a , {3) •t ({3) -" ftr (AldA • .P •. (v) - 2- {3 t I, 

til .... 

8 A8DbR8IIweM 6y.QeT DOK8381101 'ITO BB8.Q8BRbl8 3A9Cb (jlyRXnHB 1{11,1 

C DpeAenbBblMH 3B8"18RR.IIMB ( 15), 

H 

(20) 

(21) 

1/J COBD8.Q810T 
1,1 

3ToT (jlaKT ylt<e cneAyeT aa Taro, 'ITO 

T810WR8 (jlyRKDRH, T8K K8K B ( Al > G (A ) 

p. • p. (a ) B V • V ( {J ) -MOROTORRO B03pac-

1r: napaueTpaM p. , v B38RMOO.QR03B8'1R01 

1 CD8.QOB8T&nt.RO. npeo6p83088RH9 OT til , {3 

a Mbl BRAena (20J a (21), 'ITO npa f3 .. - .. 

" ... _ 00 • u .. - 00 , Kor.na a .. oo Ha (20), (3J) a (9) cnenyeT, 'ITO 

¢.
1
(a,f3l • r/1

1
,
1 

(p.) +.P 1 , 1(v) + ~! tr 1 ().) dA 

Benx'IRRa ~L tr 
1 

(A) d). MO>KeT 6b1Tb Bblpalt<eBa qepe3 npenent.Bble 3B8"18RHll 

1{1
2 

,I 1 T8K K8K R3 (20), (21) HM88M 

lim 1{1 1 , 1(v) • 0 
v .... 

lim 1{1 l,l (p.) • 0 , 
,.. .. - .. .. 

liml{l
2

,
1 

(v) • llml{l
1

,
1

(p.) • .P 0 ,1 •-" ftr 1 ().)cL\ _ .. 
v ... _ 00 ,.. .... 

9 

(22) 

"''·' 
H 

(28) 



~\ 

-

Opa aTOM BhiBOlle y'ITeH<>, 'ITO 

MOJKHO 38IIJIC8Tb 

lim I" (a) • ± 
a ... ± oo 

limY ( ~) • ± oo 

~ .. ± .. 

cl>, ("' 'y) - "''·' (/.1) + "'2,1 (y)- r/10,1 

TaKHM o6paaoM1 

(24) 

Teuepb ocTaeTca BblpaaBTb u B v K8K ~YBKllBH OT /.1 v . Ha onpeneneaaa 

~yBKilBA /.1 (a ) 

(9), 

H y ( f3) B (20), (21) H Bblp8lKCBHA llDB u B V t, cnellyiOWHX R3 

f3 
u(a,f3l • x-l•a+~f [G(A)-H(A)]dA 

a 
f3 

v(a ,{3) • x +I • f3 + ~f[H(A)+G(A)]dA 
a 

MOJKCM 38KDIO'IHTb1 'ITO 

f3 
u • /.!(a)+~ f[G!>.)- H(A )]d>. 

v •v(/3)+~/[G(>.)+ H(A)]dA 
a 

(25) 

(26) 

B uepBON xa 9TRX RBTerpanoB npoRaBeneM aaweay nepeNeBBbiX 11 • v ( A ) , a so BTOpON 

11 • I" (A) •· TaK K8K cornacao (20) H (21) 

TO 

~ = 
1 

+ H(A)-G(A) 

dA 

dv 

dA 
I 

H!Al+G(Al 
- + 2 

vcf3> 
• • ,.!a) - f 

H(A)- G(Al . ______ dl1, 11• v(A) 

2 + H(>.) + G(A) 

.. -v(/3) + f H (A) + G(A) dl1 11 • I" (A) . 

/.!Cill 2 + H (A)-G(A) 

(27) 

(28) 

nn11 Bblp8JK8HRB B8DH'IRH1 CTOBWBX ROll HHTerpanaMR ( 28) 1 'ICpea ifll,l H ifl2 ,l BOC-

nonbayewca onpeneneaxeN .P
1

,
1 

H r/12 ,1 B (20) R (21) R aallneM 

• 

d.jl 1 I (11) 

dl1 

difJ 2,1 (11) 

1111 

a; !Al- ~r 1 (A l 

2+H(A)-G(A) 
a'1 (A) + IT I (A ) 

2 + H(>.) + G(A) 

10 

, 11 • I" (A l 

11 - v !A l . 

Y'IRTbiBBB onpeneneaxe G(A) (12) H H(Al (11) nerKo onpen8l 

a H (A)+ G(A) 
I ( dt,ttt I (11) ) 2 - ,. 

1•1 dl1 2 + B (A)-G(A) 

a 
!d'!t,l (11) )

2
-

H(>.)-G(Al 
I 

I• 2 dl1 2 + H(>.)+G(Al 

TaKRN o6paaow~nony'!aew 

v({3l I 

u • I" (a) - f ! .P; 1 (11 l d11 
-- 1•1 • 

a I 
v • v(/3) + f I r/1; 1 (11)da 

/.I(CI) 1•2 , 

B HOBhiX nepeMeRBhiX I" , v 

np8llCT8BnB8TCB T&K: 

B H8'18JlbBbiX ~YHKilHBX r,/fl,t•tft
2

,i OKOB' 

c/>1(/.I,Y) •t/tl,l(/.ll+r,lr2,1(vl-r,lro,l (I • 2,3) 

u - "' 

v 
-f 

a 
I 

1•2 
,. I 

.;;,1 (11) dl1 

.. a 2 

y - y + f I r,lr' II (11) dl1 
" l•:il ' 

HeTpynao noxaaaTb, 'ITO aTO peweaae ynosneTsopaeT npenenbHhiN ycnoE 

HHIIM ( 16), B C8MOM nene, 8CDH Bbt6p8Tb K8DR6pOBKy T8K1 'ITO c/> 4 • 0 

HCHHII (17) C c • 0 R ycnOBHII nopeBil8 ( 17a) HMCCM, 'ITO c/>1 • C• 

DOROJKHTb 9Ty KOHCT8HTY T8KJK8 paBHOA aynJO, Torna OTnH'IBbiMII OT HYDl 

c/>2 ( x ,I ) R c/> 3 (x, 1) • nn11 liHX p8W8HH8 38ll8BO B D8p8M8TpR~ 

H npH DOMOWH npHMOl! DOllCT8HOBKB MOJKHO y6&llHTbCB1 'ITO OHO YllOBR8TBOp 

!13 (32) llDII cf>
1 

R </>
8 

HMCCM npR u .. oo T8KJK9 II /.1 _. oo 

Cll paBHbiM v 

11 



lim f.1 (a) • ± 
a -.± oo 

llmv(til• ± .. 
fJ-+±ao 

•r/fl,l(f.i) +r/fl,l(v)-r/10,1 

TaKHM o6paaoM, 

(24) 

u H V KBK ~YHKUHH OT f.l v . Ha onpeneneaxa 

a (20)
1 

(21) a BblpaJKeHHII nna 

fJ 
x-t •a + ~ f [G(A)- H (A)]dA 

a 
{3 

X +t- {3 + ~f[H(A)+G(A)]dA 
a 

{3 
+ ~ f(G(Al- H(A )]dA 

l + ~ f [ G (A l + H (A l ] dA 
a 

u a v •, cnenyiOmax xa 

(25) 

(26) 

nepeweHHhiX a • v ( A ) , a ao BTopoM 

(20) H (21) 

H(A)-G(A) 

2 

dv 
dA 

H(A)- G(A) 

1 
H(A) + G(A) 

- + 2 

da , a- v(A) 
2 + H(Al + G(A) 

H(A)+G(A) da 

2+H(Al-G<Al 
a • f.l (A l . 

(27) 

(28) 

non HHTerpanaMH (28), qepea r/11.1 H r/1 2 ,I BOC-

r/1 2 ,1 B (20) H (21) a aalineM 

a; (Al- tr
1 

(A l 

2 + H(A)-G(A) 
•'1 (A) +"I (A) 

2 + H(A) + G(A) 

10 

II: 

, a • f.l (A l 

a • v (A l • 

YqaTbiBaH onpeneneaxe G(A) (12) H H(A) (II) nerKo onpenenaTb, qTO 

• H (,\) + G(A) I ( chp, 1 (a l ) 2 - ,. 
l•l • do 2 + H (Al-G(A) 

a 
( dl!:1,1 (a) l 2 • H(A)- G(A l (30) I 

I• 2 da 2 + H (A l+G(A) 

TaKBM o6paaow~nony'laew 

u • I' (a) 

v({Jl 1 
f ! Y,' (a)da ~ •-a a.t -ao 

a I 
• • v({J) + f I .p; 

1 
(a)da 

I'(G) 1•1 , (31) 

B IIOBhiX nepeMeaahlx I' , v B JIS'IIlnbllbiX ~YIIKUBHX 1/11,1, 1/1
2
,! OKOJI'I8T8DbHO pemeaae 

DpencTSBnH8TCH TllK: 

~I(I',V) •1/11,1(1')+1/ll,l(v)-1/10,1 (I • 2,3) 

v a 
U•l'-f I 

-oo 1•2 

'I 1/1
1

, 1 (a) da ,. 

(32) 
ao 8 I 

v - v + f I 1/1' I I (a ) d a 
"' l•:il ' 

HeTpynao noKaaaTb, 'ITO sTo peme11ae ynoaneTaopaeT npenenbllhiM ycnoBHHM (15) a ypaaae-

HHHM ( 16), B CllMOM nene, ecna Bbl6p8Tb K8DH6pOBKy TllK, qTo ~ f • 0 , TO H3 ypaB-

118HHH (17) C C • 0 H ycnOBHH nopeliUS ( 17a) HMeeM, qTo ~I • CODSI , Mbl MOJK8M 

DODOJKRTb STy KOBCTSIITy TSKJKe pllBHOA ayniO, Torna OTDR'IIIbiMB OT IIYDH OCTiliOTCH 

cp 2 (X, I ) H cp
8
(x,t). nn11 sax pemeaae aanaao a napaMeTpB'IecKoA ~opMe (32), 

H DpH DOMOmH DpHMOII DOUCTBHOBKB MOJKHO y6enHTbCH, 'ITO OHO YUOBn8TBOpHeT yp8BH8HBHM ( 16), 

Ha (32) nn11 
:I 

CH paBHb1M V 

cpl H ~~ HMeeM DpH u .. oo TSKJKe H I' -+ 8 V CTBHOBHT-

11 



• 
l 

r= \ 

Cnello&aTem.ao: 

lim tP I • Yt I ,I ( 'Y) ( i - 2,8 ) • (88) 
a .. oo 

Ecu JKe v .. - oo 
,TOB ,,. __ 

• a I' cTaBOBBTCH paBBYW a • Cn91lOB8T9Db• 

BO 

lim .p 
1 

• Y, 1, 1 (a) (i - 2,8 ) • (84) 

, ... --
Taxaw o6paaoM, aalla'la o paccezn• llBYX nnocux sona a anexTpollRiiaMRXe Eopaa-HB1!lenb--

ll8 peweaa. 

nocMoTpRM, ao 'ITO nepexOilRT aawe peweaxe npa 

9TBX CDY'I8HX t • ~ .... 0'18BBilBO B3 (82), XOrll8 

cTaaoBRTCH paBRblM ,. - R 1 , rile 

.. a a 
s

1 
- f l'. .;· (CJ)dCJ 

_ .. 1•2 1,1 

Cnello&aT&DbBO , 

a .. - oo R npR 

11 ... -ao ,TO 

lim,P 1 •Yta,l (v-R 1l-t/la,l(-oo} 

a .. - ao 

Korlla v .. oo , TO v .. .. , a I' • a + Ra , rile 

.. a a 
Ra • f l'. t/1: 1 <uldC7 

-- 1•3 •• 

CnellO&aTem.ao_. 

lim .pI • t/11,1 ( a + Ha ) - 1p 1,1 ( .. ) , ...... 

,. ..... B o!Soxx 

I' .. -eo, 8 

(85) 

(86) 

(87) 

(38) 

TaxRM o6paaoM, ll&e nnocxxe anexTpoMaraRTBbl& aonabl R3 

, __ _ 
B peaynbT8T8 CTOnK-

HOB8BRH llpyr C llpyrOM R9p9XOiliiT RpR t • oo TOlK9 B llB& RnOCXB8 BOnBbl TOft lK9 cjlopMb11 

ao co CllBRHYTbtMB apryMeaTaMR I BenR'IRHY H1 '- Ha 1 
H8 XOTOpb18 UpOBCXOilHT 

CllBRr apryM8HTOB, p8BHbl HMRynbCOM COOTB8TCTB8HHO nepsolt H BTOpOit BOnHblo npH lKena

HBB Rpoll8CC CTOnXBOB8BRH MOlKBO p8CCM8TpBB8Tb B CBCT9M8 ll9HTp8 Jlk!PilBB 1 rile H,,•-Ha • 

12 

I 8. 06cyJKileBRe peaynbTaToB 

nony'I:&BB08 88MB p9W9BB8 (82) OX83YB88TCHo BOOISIIle rOBOpH1 MROI 

OT a ,. • neAcTBRT9nbB01 p8CCMOTpBM 38BRCBMOCTb • 
a • /l - B(v) , v • v + A (p.) • 

rile 
y I I .. a a 

B(vl • f l'. .;; 1 (u)du , 
-oo 1•1 

A(p.) • f l'. t/1'11 (u)du 
I' l•a • 

HcxnJO'I811 v xa ypaaaeaalt (39), nony'!aeM ypaaaeaxe 

fl• a +B(v -A(p.)) T 

0Rp81l8DII1011l89 I' X8X cjJyRXIlBIO OT 

TORRO B03p8CT81011l8H cjJyRXIlRII OT fl 

a 1 V , npaii8JI '18CTb STOro y 

, Tax xax ee npoxa&OilB&H paBBa 

a a a a 
l'. t/1; I (v-A(fl)) l'. t/1'1 I (p.) ~ 0 

1•2 . f•2 ' 

Tax xax 

0 $. A (p. ) $. H 1 

TO 

a+ B(v)~ a +B(v-A(p.)) ~u +B(v+H 1 ) 

CnelloBST&DbBO, see xopiiR ypaaaen11 (40) nelK8T B Dp&llenax (42) R RX 

'!Reno. 

Ecu so acex TO'!xax 

a a a a 
! t/1; I (fl) l', t/1; I (v) < 1 

1•2 • 1•2 ' 

TO HM88TCII BCero OllHB XOp&Bb ypaBB8BRII (40) R p8W9BR8 (82) eCTb OllB-

OT D .. • MoJKao aanRcaTb npR6naJKeaaoe BblpalKeaRe llnB aawero 

cjJyHKilHH OT a .. 

.p1• t/ll,l (a+ B.!v)) + t/la,l (v- A(all- t/10 ,1 

Oao 6ylleT TeM TO'!Bee, '!eM M&Bbwe aepXBHH rp&Bb BblpaJKeBRH 

a a a a 
I t/1'

11 
(p.) I t/1; 

1 
(v). 

1•2 . J•2 . 

13 



lim ~I • t/1 1,1 ( ") (I • 2,1) , (SS) 
a .. oo 

,roB v~-oo ' a I' cTaaoaaTcs paBBYN G • Cn~oaaTen•-

lim~ I • t/ll,l (G) (I - 2,1) • (S4) 
'Y ... -DO 

aanaqa o paccesHRR nayx nnoc~x BOnK B ane~Tponasawa~e Eopaa-Ma+en•-

so qTO nepexonaT aame peweaae npB 

~ .. .. Qqesanao aa ( 82), ~orne 

v - a 1 , rne 

a a 
a

1 
• f I. t/1' (v)dv 

_
00 

1•2 1, I 

u ~--. 

u .. - 00 

Jim~ 1 • t/1 2 ,1 (v -a 1 )- t/ll,l (- .. ) 

u -+- 1)0 

, TO v ... co • a ll • u + B 2 , rae 

.. a a 
aa ·_£ 1! 2 t/1;,1 (v)dv 

lim </>I • .,l,l ( G + a2 ) - lpl,l (oo) , ...... 

nse nnoc~ae ane~TpowaraBTH&Ie sonahl aa 1 • - .. 

npa • ..... B o!Soax 

' TO ,.~--.. 
(85) 

(86) 

(37) 

(38) 

B p83ynbT8T8 CTO~-

npyroM nepexoniiT npa 1 • oo TOlKe B nse nnoc~ae son&hl Toll JKe cjlopMhl, 

apryM8HT8MH I Benaqaabl a, • - a. • 88 KOTOpble npOHCXOAHT 

p88Hbl HMnyn.coM COOTB8TCTB8RHO nepBOA H BTOpoA BOUHbl, npa JKena

HOB8HHH MOJKRO paCCM8TpHB8Tb B CHCT8M8 ll8HTp8 HH8pi!BB, rna a,--a 2 , 
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§ 8. OIScyJKAe&Be p83ynbT8TOB 

nony'leaaoe aaw• pemeaae (82) oxaayaaeTcs, aoo!SII(e roaops, Maoroaaaqaoll cjlyanaeA 

OT G .. • neACTBBTenbHO, paCCMOTpBM 38BBCBNOCTb B OT p., V :' 

G • I' - B(v) , v • v + A<,.) • 
rna (89) 

VI I 

B(v) • J I. t/1; 1 (v)dv , 
-oo 1•1 

.. a a 
A(l£) • J I. t/1'11 (v)dv 

"' ·-· t 

Mc~nJO'las v •a ypaaa,aall (89), nonyqaeM ypaaaeaae 

1£• u +B(v -A{I£)) ? 
(40) 

onpenenBJOIIlae ,. ~a~ cjlyaxna10 oT u t V , npaBAR 'IACTb 8TOrO ypABB&RBB - MOHO-

TOBBO B03p8CT81011l8H cjlyBXI!BH OT 1£ ' TAX ~8~ ee UpOB3BOAB8R p8BB8 

a 1 

I. "'~.1 1•1 

a 1 
(v-A(I£)) I t/1; 

1 
(jj) ~ 0 

f•la I 
(41) 

Tu ~a~ 

0 $. A (1£ ) $. a 1 
TO 

G + B (v) ~ G +B(v-A(jj)) ~ u +B(v +a,) (42) 

CnenosaTenbao, see ~opRB ypasaeHBR (40) nelK8T B npenenax (42) a ax scerna B&'leTHoe 

"'Reno. 

Ecna so scex TOq~ax 

a a a I 

~ t/1; 1 (~&) I t/1; 
1 

(v) < 1 , 
~-~ I ~-~ I 

(48) 

TO HM88TCR BCero OAHB XOpeRb ypaBR8HBR (40) B pemeaae (82) 8CTb OAB.03R8'lBb18 cjlyHII:IIBH 

OT u .. • MoJKao aanacaT• npaonaJKeaaoe BblpaJKeaae Ana aamero pemeaaa, J:aK 

cpyHKIIBH OT G .. 

</>•t/1 (G+B.!vll+t/1 (v-A(ull-t/1 
I 1,1 2,1 0,1 (44) 

Oao 6yneT TaM roqaee, qaM Mea•me aepxaas rpaa• BhlpaJKeaaa 

I I a I 

I "';I 
~-~ I 

(jj) I t/1; 
1 

(v) 
~-~ I 
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I 

r= 

fipB sapyWeBBB ycnOBBH (48) (B H4WHX &ABBBQ&X 1 BrpaeT ponb a6con~BDrO M&Cm

TS64 rp4ABeBT4 DOnH) HX06B4B 

a (u,'f) a 2 a 2 

- 1 - I .p; 1 (Ill I .p;J (v) 
I•!J • f•2 

(45) a<,.. v) 

se B&3A& oTnuqes OT ayna. Ecnu axo6uas (48) paaea aynD, To B STBX Toqxax aanpH~es

aocTB non• oxa3wBaeTCH 6ecxoseqswMH, Tax xax 

Ex • 0 

Ey • 

a 2 a 2 

1{1'1 ft(,.l[l- I o/1~ 1 (v)]-o/1'. 1 (vl[l- I 1{11' 1 
(Ill] 

I .. I •I ... •• I •I I 

a 2 a 2 

- I o/1'11 (Ill I o/1:
1 

(vl 
1•2 . f•l ., 

(46) 

E 
'.4.!/l;,a C,.l[ 1 

a 2 

I o/1; 1 (vl]- .P:a (vl[ 1 - I 
~-~ I •• 1•2 

2 

.P;,I <,.) l 
If- • 2 a 2 

- I o/1'
1 1 

(Ill I .p; 
1 

(v) 
~-~ I f•2 I 

Mw Mo~eM 34Knto'IHT&,T4KBM o6pa3oM, 'ITO sTa Teopua, xax aTo B npeAnonaranoc& 
/2/ 

ee 4BTOp4NB 0 TepH&T CMMCn, KOrA4 aanpH~&HHOCTB nona CTSHOB51TCH 6on&W& H&KOTO-

poil nocTOHHBOil aenaqaaw ( B aameM cny"'lae 1) 1 BrpaDmeil pon& a6con~aoro MSCWTa6a no

mi. KaK y~e OTM8'14nOCb, ecnB HS'!Sn&Bhl& ASBHhle 38A4Hhl TSK0 qTO BMnonaeao (48), TO 
.a. 2 a 2 

HHKSKBX B&OilH03HS'IHOCTeil He B03HBKS&T B npB MSnhlX nonHX l. 1{1'11 (a) I 1{1' (T) « 1 
I •I , j •2 l,f 

sTa TeopHH nepexoABT B anexTpoABBSMBKY Maxcaenna. 

B 3SKnto'le!IBe SBTOpbl Bhlpa~aDT 6narOA8pHOCTb n.H. BnoXHHQeBy 38 none3Bbl& o6-

cy~eBBII 38TpOHyTbiX 3A&Cb BonpOCOBo 

n • T e p a T y p a 

1. B. Bap6awoa, H. t.fepaHKoB. )1(3Tcl>, §. ( 1966). 

2, M. Born, L.lnleld. Proc. Roy. Soc. A 144, 425 (1954). 

• 

PyxonHc& nocTynana B B3ASTen&cKHil oTAen 
19 MSpTS 1966 r. 
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