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8 KB8HTOBOJi TeOpHH H TeOpHH D.HCnepcHOHHbJX COOTHOWeHHH "18CTO BCTpe"18JOTCSI 

cuarynSipHbie HHTerpanbHbJe ypasaeHHB. 

/1/ ' 
B cTaTbe UennHepa BbJBeD.eHo ypaaaeHHe Tuna t.{y-Jloy D.nB npouecca 

'fl.+~---

Uennaep npeD.nO>KHn aa~ pewHTb aTo ypaaaeaue D.nB cnyqas '1t~Z , T.e. 
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K~(E) = (E~-r )~ ~(- ~~) t 1<*1£J, (2) 
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B ..aaHHOM cny'lae J. K*c(Pu J e SIBJlSIIOTCSI JlHHeli:HbiMH KOM6HH8UHSIMH peWeHHit1 
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KOTOpble ..aaeT 3aJ1bUM8H B pa6oTe 
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PerynspRays cneaa H cnpaaa, nony'IRM <l>pe.aronbMOBbl ypaaHeHRH 

OnepaTop M ~ 

Ha(o,t). 

MKU.=M~ 

rrepeao.aHT xnacc H C f + f ) 

, 

H,a ( p, 1 ) a xnacc 1-1 Cl + f } 

(12) 

(13) 

Hcxo.as R3 casaR Me>K.ay peweHHHMR oco6oro R perynspH30B8HHoro ypaaHeHHA 

/5/) . 
(eM., sanpRMep, , .aenaeM cne.ayiOwae BbiBO!lbl: 

1. EcnR M 9 = o He HMe.eT KeTpRBHallbHblX peweaHA a xnacce H C f +f) 

Ha (0
1 

J.) 
1 

TO ypaBHeHHe (9). SXBRBaJ19HTHO ypaBH9HHIO ( 12). 

2. Ecna M (J • 0 RMeeT.HeTpHaaanb&hl:e pewe&as a xnacce H.(t+f) Ha 

(0,1 ), TO ypaaHeHHe ( 12) MO>KeT BXIlio'IHTb ll0ll011HHTellbHble peWeBHII• 

3. EcnR M !f = I paapewaMo .ans 11106blx I , TO ypaa&e&se (13) s~Ca"ilaa-

neHTHO RCXOLlHOMy ypaBH9HHIO ( 9) • 

Bo acex cny'las.x, pewas ( 12), MO>KHO Bhl!lellRTb peweHHB RCxo.aHoro ypaaHe-

RRII no <PopMy ne M !f = U. , 

r!le ~- peweaKe (13), c.4.- peweHHe (9). 

YpaaHeHHB ( 12), ( 13) aMeiOT aH.a: 
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Ri.lpa B fpaaueHHSlX. _ ( 12) 11 .( 13) orpaHH'leHHbJe H uenpepbiBHbie. 

npoae_pllM TOllbKO a.apa nepsoro HH'l'erpana Ha ( 1~): 

t I · 
J.. f i tr) . -__ - :.1 _ {L ( trcrr Ill. ,~ 
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.arw.ee· paccymlleuue ue npaMeHKMo. 

. ' PerynapHayeM .a.pyrHM ny1'eM. CKC'7My _ypaaaeaJdt (8) Mo>KJIO aanacaTb 
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'--~ct·>~=~.:_L S 11C·~; J:r·'._-:.i- J . .,;,C-r:lJ.i 
~ ' , J -c:-- t - Tr .J -~+ t 1 
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no.acTasnsllt Bblpa>KeHIIe U. (t) BO BTOpoe II TpeTbe Bbipa>KeHIIe, ( 15) 1 nony"'IIM 

CHcTeMy ypasaea11li ( 16) nepen11weM B BH.ae 
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c. (t)& 0 s, l-tJ 
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06oaHaqHM A+ B :_ ,C , A - B e T. Tor.c:a rronyquM 
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!J- s,.ttJ- S, f-tJ 0 
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EcnH dJ n ~ II + 0 
141 

, d&t: 0 T II I: 0 Ha [ 0,1] , To cnen.yH cnoco6y Mycxe-

nHWBHnH 1 MO:lKHO 6p1Tb perynHpH3aTop M'/1 a BHD.e 
f 

M'i' =. ~ r S-ittJ + T-iltJ1 !f ltJ+ fts"'ttJ- r"'ttJJ-fr r t~"Jd.-r ·_ ( 18) 

0 
YpaaaeHHH 

( 19) 

KM~= I (20) 

liBnHIOTCH ¢pen.ronbMOBbiMH. 

llanbHefiwee paccymD.eHHe TO me CliMOe, qTO H B § 1. nepenaweM ypaBHCHHll 

( 19) H (20) B p83BepHyTOM BHD.e 

H HCnOnb3yst cpopMyny nyaHKape-BepTpaHa1 nonyqHM 
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_,_.t.z: l_,tf1+ ;"'rtJ1 &,i+J} _t(-c-L J-c + 
TZ ., ~ (19') 

tJ I -. 

+ f r;'S-Iftl -. T"hJ] fr if-f l (;.r;,_..,J tlr }'(-c) ti-e-= 

==MI. 

Aaanora'lJlo nonyuM 
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f( Mt!!! f £SiiJ /-4ft) + TftJ i_.tt) J ftliJ + . 

f . . . 

~ lltt-J S t c ;-tc~J+ ,..-4,T J.l - i r J-ic-t:J + .,.-'tt:J 1 + v· . e/1 c-r;, tl:r + 
tJ -~ - t: 

+ !!!! r f..t..f f r 8-lrr !'- ..,. "'rr J 1 •""} pt-r:J Ill..: + 
, lT 0 1r tJ(r-t J (-c- -rJ ·· (20') 

.::J ' c (t.J J tr s-4 c-rJ + T-i(·d 1 .v (.,-)d. 
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§ 3. PaccMOTpHM cnyqali, KOrLla d.£tR~- SictJII=O · H J.£C IITII=O 

J.d usn= 0 B HeKOTOpb!X TO'IK8X 0,1 ' • Y'IM~eM dd' lid_..;.. s,. 1'1:) u = I 

t := 0; i 0 noaTOMY qftCJ10 TQqel(, B KOTOpi_>lX onpeLle~wreJib oppawaeTCSI B 

1- s .. (t, J= t- s .. cc~J = o 
~- • 

~ ( C,) I: 0 J $_1 CCL)::/= 0 " 
nopst.D.OK ay1111 paselt 1. 

.BH.D. ~It) 
1 

..v;-it} TOT :>Ke caMbili, 'ITO H. B (2). 

nocKOJibKy Mbl HWeM ~lt}. t 'JT{t} B· KJiacce • 1-1 (t + f J , MO:lKJiO ·3anJ4CaTh: . 

1- S,_t-tJ= ('t:-c,] l-t..:.t:.~}4liJ 1_ ' 

U..(t) == (t-t:1 ) (t-CL) trrt:) .J 

1TCtJ= ~~/;; ctc-t~ = Sft> t;,ct), 

(22} 
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'Ct J f tt ( f+ I ) 

dLt)::/::0 aa[O,lJ. 

rLle 

HJIH 

nony'IHM 1 . . I . . ,. 

('t~c:) Ct-c3.'] '1 CtJ+4ri S .t~-rJ~r-rJ 4r+ }~"l'~;"' -~' ,(23) 
. . 0 . " ·. 
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YpasHeHHe 23 npHBO.QHT it rpaBH'IHOI 3&p.aqe ranb6epTa H pewaeTCH s<P<t>eKTBBHO • 

0cTSHOBH~CII TOnbKO HS nposep~e HH.Q8KCS ypaBH8HBII ( 23) • 

B 9TOM cnyqae: . 

H B KOHUSX 

Q-ltJ- ( t-e,) ( t-Cs)- -i ~(t;} 
(t;-c,) (~~) -+i $(-t) 

'(O): 1 J q d)= e2.Y ?I_,: 

r.ae 1&. - uenoe qacno. 

, 

(24) 
) 

- Do9TOMY aa.aeKc (23') pasea ~ =- n • .D.anbHellwae paccym.aeaus aaano

/3/ 
rH'IHbl 

.lJ.anbWe paCCMOTpBM CHCT8My o 

.llonycTHM: 

E_:...-:· t.Utl '- S~itJI -( t-c,J (t:-Ca.) Jt-t;). 
npeo6pa3yew HCKOMbiA seKTOp TSK 

~, 

uLt:J = ( t:-c, > C t-~) 9 (t) + (t- c,2. J ,... + t-b- c,),. 
. . . I 

r.ae JA-
0 

f - seKTOpb!1 y,aosneTBOpSUOIUHe ycnOBHIIM 

A(C~)$,(C,),...==O I 

ACC2.}~,CC..z.)'t=fJ -I 

A :(Aji.), A;;._ - anre6panecKoe . .aononHeuBe 

(25) ' 

cW; U 1- S:a.lt:J II • . . · Act1 .t, ct1 + A (tJ s, (t) r <2s> 
v(t-)- J (tJ A(tJ ~.ctJ lJ-Ct:J +e-t-C.> c1 c-t} r ct-c..'"'ti} • 
tlbipameHHe (26) UOXS3biBSeT1 'ITO: 

,, I 

·-, 

. ~ 

r.ae 

// 



' / 

...... 

I 
17 .---.-

1. Bcer.aa aal.ayTCa TSJtHe f" , t , JtOTOpbie y.aosne'reopaJOT (26), H HeKoTo

. phiS ltOMUOHeHTbi HX oy.ayT npOHSBOnbliWMH~ UOTOMy 'ITO · 

ddl At c,) 8,<~J I~ J.c.tnA CC.a) S,.Ccs.>l ~. 

2. 1l it) - Henpepwsawl sciO;::ty aa [ 0,1] · 8eKTop 

'lf< c, J-= dt<'•J, A cc, J S,c c, J gc CtJ + Ace, J ~,fc,J "t"+ , 
. ( e,-c& J ttlc~) 

_,_ ~ ArtJ $1 tt} ,.._ :: 
f: _... c, Ct-:c,} tlltT 

== _!_ {A cc. J S, c c J t.cc. J + -~J S. c(; J .,-_ 
t;;/(Ct) I . . f I ~ I . ( C

1 
-Cia,) + 

+. JL AitJ S, CrJ/f. 
c~t L . 

. t=C
1 

/t-6J =~-·et-c .. J fA- {t-c,) l'"-

\ 
i 
i 

} . 

06\.e,uHeuHwit H~CTITJT i 
Qepnwx IICCJJeAO~ll.P.HI I' 

I 6H6P~OTEKA 

(27) 



'-,, 

,4. 

us 

j 

-~ S {.N,ccJ(. (-r:-l'~>t'-+ (-r-c, )J-j 

• . AC-r:} ~. C-r:} ( r_ +..1: } ,,"C" 
- ('I: ~ -- _..,.. Jf,_ } J (T) T-c, -r- '.1. ) -r+t ) 

fj('O:: AC-e> ~.(T'J 
.:iC<rJ 1 

(!CTJ-.N,~J (-r:-c,) (~-C:a.J-~C~ At~> $,tt-J d ("C') • 

~aTpH~ROe ypSBR&RH& (27) eCTb 06hl~HaH CHCT&Ma CHHrynspHhlX HHTerpanbHhlX ypaB-

H&HHA. 
Perynspa3yeM (27). 

~603Ha~as I I. ' s 91-r:)t(-r} ..Lfc!l-r:Jt(-r:} 
K' a (t"-c,) ( 't-C~) 9' Ct'J + * T- -t - a-r: + ,.. "'C + 't J -r:-/-tt.)) 

0 D 
b 

i 
M'~'. ('t-t,J(t-Cs) ;<tJ- ..L r 8 ("C) tl"f:) _I 

.· lT b 'r"- t; 01'1:..1 

pe~jhspH3yeM cne&a a cnpasa 

-MK(f=MJ 
~ 

(28) 

KMt=l 
~ 

(29) 

HnH 

M K(f a ( (~-c, Ja.(t-c ... fL+ BltJJ1lt}) ~(t-} + 
l . 

+ -:1;:. J (t-G} c~-c;.) :- ('z:-c,) (r-C.&) B ('C) ,C-r:) 4-r-
0 = 

I i 

- ;: ~ { f S (<r-!~~:-cr) Jq-} S (-r:} tl~) .Jr + 
D 0 · 

I 

~ - -------------------------------------------------------------------------------



.. 

;. 

(28) ~ 

(29) 

. . r ~- ~ 

·~, . 

! 
- ~ ..• --

(t-c, ) (-t-c:~.) + .,.. 
(/ 

t j . . ' 

.L S [...L J B (r} t.lr 1_ C C't:) tl~) ~~~--Mf. · - tr .,. Cr-t) ('l:+cr) I 
o---. o / . - . 

Ypa.sHeaas (28) H (29) - cl>peArom.uoehl. 

HalAS BCe peweBJIB (28), (29)1 UOlKBO BhiA8nJITb peWeBHB KCXOABOro ypaaae

BBS, Paccy:IKA&HH!I Te :IKe C8Mhl·e, __ 'ITO •. a -0 1. 

OTueTHM, liTO a Itt} BIUIJO'lAJOTCII f • r • HeKOTOphle KounoaeHThl /4 B 

.t · · UJIIIlDTCB np~H&!UlOnbllwMB, · Ho ay:aao §paTio Taue · I' · il T ~ ~:oTOpwe .tlOnycxaroT 

paape11JBM~TI> (28), (2Ef>. 

Ecmr )'paH .. BBIJ (aB), (28) PfiGPitWBMhl Ana ~t5wx•'llpaawx 'lacT.el, To peweaue. 

ac~o.anro rpaaxeua ae &AaacTBeaxo,, • Ana· KAlKAOro Bhlt5opa f a r nony'l4eM 

APrroe_ peweaae. 

Q 
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g· 4. · B cny'lae, KOI'Lla 

I) ~ 11/- S~,lt:J II,. 0 B HeKoTophlx TO'IKax [ 0,1] , H 

2) ti&t'II,..U=O HnH dd'USS=O B HeKOTOpbiX TO'IKax [0,1] , MO.>KHO 
6paTb cneLlyiOIUHA perynspuaaTop 

f 

M t s C !I - $7tJ) t/l(tJ _ L f £1 C-rJ t/IC-r:J ~ 
1r J - . wt (30) 

' D 
Ecnu J.il:t U !/- $~(-t) :t i, ~(of) U + D aa [ 0,11 , To ypaaaeaue (30) HBnBeT-
CH HOpMMbHhiMo 

nepenHW9M fPiiBHeHHe (8) cneL1fiOIUHM.06paaoM: 

1 t 
Kcu., f1~ u.CfJ + ...L J.~·_(cr:-J tl-r + ..L r :!litTi:Ju.('f:J-..Jf;lrJ?(T) 

. . 1r 0 ~ .,.., '7: +-t . J:r:= 
. 0 

-~ :1 

A cu..,1r J a f ~ - S~(-1> )11'ttJ - ~(1-J ult)= o 
Pei'ynxpHayeM ( 31 ) 

3anuw~~ (32) noL1po6ao: 

M K [U,1)":l =.. M ~ · .J 

A ru..1 ,.,.:1 :: o 
• 

~· 

M k [Cl;V J .. (tl- $~(t)) U.(-t)- t J '~!..."";~ til-e- + 

(31) 

(32) 

. . ' . . I fJ t ., 

+ '(!J- S,. C'#JJ-=!rj 't}"(:Z d-r - .:LJ.S,<-r) f.L r'll'(tt-} Jr]t~~T+ 
-r- -t ,. T'-t: l.,.,. ) ..,. - -r 

Q f) tl 

> .. 

I 

. I'Lle 



. J - , MO:lKHO 

(30) 

(31) 

(32) 

• 

YpaaHeHHH (32) MO:lKHO 3allHC8Tb B KOMll8KTHOM BH.!le 

' J/~ a a..ttJ §' rt; + ; J J/"('r~ r > tr-rJ t'l-r: = Jti:) _, <
33

> 

D 

r.ae 

~ lt) s ( u, 1 u~.) • - - _- u '11; '11.: _ _ _ _ 1i.' ) 
. ~ 10 :1 I :1 ~ :1 ~ ID , 
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-a (-tJ =- 1- S,_Ct} ,s~ri.J 

- S,(~) , '!I- s!l. ci:J J 

4J.lT"J - ls.ti:J 

(t{/-~(t} ).Hi {-r) 
~ -T+'t -

f I ,t, fa-') 
- ;r ~- (o--._.t__;)(.~~-~-) Jr.(, (-r:) 

-r-1: \ 1 -
j_ $.(~} ' -"II"! C~-t)(-r-r) .tcr-

t!J- s.,.t-I:J )~l-rJ 
I T-4-t + 

-t 4 ~ t, ltr) 
;r ~ /r--tJ 7..-fl.:-J Jo-~ C-r.) 

" 

0 0 
BeKTOp~ -/-tt:Je(M';\.~ 11,11,--~o-) 

Ecna J..;t n a.t.tJII =I- II Ha ( 0 1 1 J , TO ypaBHeHHe (33) HBnSeTCR 06bi'IHbiM 

ypaaueHKeM <Ppell.ron&Ma BToporo po11a. 

EcnH-:'jpa&HeKHe M '/' == 0 He HMeeT HeTpHBHan&HbiX peweHHli a KJJacce 

Hn+f}, To (8) H (33) 3KBHaaneHTHbio 

EcnH ypaaaeaHe M tf = 0 HMeeT HeTpHBHnbSHbie peiiieHHR, TO peweHHR ypaBH~.., 

HHR (33) RBnRIOTCR peweHHRMH CHCTeMbi 

KtLLJ'\T'J=:A..+ 'I' 
" (34) 

ArLl~"'J = ;,, 
r.n.e 'I' TaxHe peweHHR ypaaHeHHR M tf = o KOTOpbie LJ.OITyCKSIOT paapeWHMOCTb (34 ), 

. I ,, I 
npH y =v =-;: MaTpHUbi ~,11:) u S1 c-t) ssnsiOTcs ~~:aaau.n.HaroHan&HbiMH. B 

sTOM cnyqae uenecoo6paaHo pery~spuaoaaT& He ac10 cHcTeMy a uenoM1 a rpynnapys 

ypaaHeHHR nonapHo, perynHpH3088Tb K8~JlYIO napy ypaaHeHHR OTLJ.enbHOo 

Ha pHcyaKax 1,2,3 npHae.n.eHbi rpaQ:Jaxa onpe.n.enH_Tenea nepablx •awa~~:oa• 

MaTpuu !J.-SJ.tt} } Tit} I Stt}, 
COOTBeTCTBeHHO. 

I 
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rpacpHKH onpe.aeJIHTeneA ()CT8JibHblX "IIWHKOB"' 9THX M8TpHU aHaJIOf'H'IHbl npeae

.aeHHbiM aa pee. I, 2, 3. 

Be.aaM, 'ITo a HeKoTOpbiX TO'IKax [ 0,1] onpe.ae.'lHTene · 

d,t IJj- S~CtJI ) tUr. TltJ II) tU.t II SIT) u 
o6paW8IOTC!I B HY.'Ibo- noaTOMy perynHpH38UHSI C llOMOWbiO MeTo.aoa § ~ H § 2 Heaoa-

MO.lKH8. 8 9THx cnyqasx cne.ayeT npeMeHHTb perynspeaaueiO § 3 H !I 4. 

Ecne rrpeMeaseM perynspeaauHIO § 3, TO ypaaHeHHH (8) rrpeao.asTcs K ypaaae

HHHM ¢pe.aronbMa TpeTbero po.aa. Ecna npuMeHHM perynspaaaueiO § 4, TO nony'laiOT

cs HHTerpam:.uble ypaaae':fBH ¢pe.aronbMa BTOpOro po.aa { ~ lllC'tJif=i:O). 

Pa6oTa Bblnonueua no.a PYKOBO.aCTBOM E.n. )!(u.aJtoBa c UOMOPJbiO H.H. roaopy-

ua, r~H. MaKapeHJto, KOTOpbiM 8BTOp Bb!pa.lKaeT rny6oJtyiO 6naro.aapHOCTb. 
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