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T. M. AJI/IUBEKOB
OBOBIIEHHBIE IIOKA3SATEJIA JIAITYHOBA

PaccmarpuBaercs nuHeiiHas cucrema mudde-
PEHIIMANLHEBIX YpaBHEHUH

d ) n
% = POy + 2 P )Y, 1)
k=1

B0OOIIE C KOMIIEKCHBIMU Kod(duumentamu

pi(D), Py (i fLnfk e ...
JSIFOTCSL HEMIPEPBIBHBIMU q)yHKuH;IMH Ha TOIyOCH
J =[0,+00) .

Msr ciaenyem pabote Ileppona [1, c. 193].
OcHOBBI TeopuH MoKa3zarenei JIamyHoBa H3JI0KEHBI
B [2] , a Taxke B 0030pe [3] .

Jlemma 1. Ecnu B cucteme (1) mns nro0ObIx

ie{l, }ke{l

} KOTOPLIC B~

} BBIITOJIHACTCA YCIIOBUC

| plk ( )|
A w(t)

rae y (t) —HenpepbIBHAsI ONMOKHUTETbHAS QYHKIIHS

=0, (2

Ha J, To mus moboro a > 0 cymecTByeT Takoe
T, € J, uro must moboro t =T, umeror mecra He-
paBeHCTBa

Re p, (1)

o ‘”k‘ 2 (t)dt‘y"' ©
1 d| . _Rep(®)

ma‘ i‘ﬁ () ‘Y. Z‘yyk‘ (4)

roe i € {1,..., n}.
Jokazamenbcmeo. Y MHOKHMM KaKI0€ U3 ypaB-

HeHui cucremsl (1) Ha Y; , rae Y; —BeIMYHHA KOM-

IUIEKCHasA, conpsokerHast ¢ Y, . [lomyunm
. . __n
Yiyi =Yipi®)y; + Yiz Pi (V) Vi .
k1
CrniezoBaTeNbHO, B CHIIY PaBEHCTB Yiyi :|yi|2,

5 dt‘y' ‘— e(y y!) umeem

LdJM\—RJDGNyll élgdﬂ%ydlﬁ)

Otcrofa, pasaenus Ha (1) , moxy4unm

1 E‘ _2‘_Re(pi(t))|y_|2
2y (t) dt w)

2 |y (O]
z (D) ‘YiYk‘- (6)

(6) cnenyer, uto mus modoro o > 0

U3 (2) n
cymectByer takoe 1, € J , uro st moboro t =T,
nhkedl,..

1 1‘ _2‘_ Re(p, (t))‘y_z
2y (t) dt '

Orcroza nomy4yaem HepaBeHcTBa (3) u (4). Jlemma 1
J0Ka3aHa.

W TS TIFOOBIX | € { } HMeEET MECTO

%gﬁﬂ.

st o > 0, 3adukcupyem uncno T, € J, Haii-
IeHHOe B 1emMme 1.

Jlemma 2. Tycte muist cuctems! (1) mpu @ > 0 u
TUTsl HEKOTOPOU HEMpephIBHOM MOJIOKUTEIbHOM PyHK-
tmu (1) Ha J BBIIOMHSIOTCS CIICAYIONINE YCIOBHUSL:

DRep,(t)>Rep () +ay(t)ted,ie{2,..,n},
2) lim

.nt kell .. nt.
Sy ke

Torna cymecrsyer peienue Y, ,Y,,...,

|Qd”:0i{L_

y, cuc-

Temsl (1) Takoe, yto 11 sirodoro t >t BeImOTHAETCA

HEPABEHCTBO |y1(t)|2 >|yi (t)|2,i € {2,...,n},t0 >T,.

Hoxasamenvcmeo. Ilycts Y,,Y,,..., Y, —pemie-
Hue cucteMbl (1), yIOBIETBOpSIOIIEe HAaYaIbHBIM
yenosusim Y, (t,) =n,,1 € {1,...,n}, rae |7]1| > |1]i|,
ie {2,...,n
pemenue uckomoe. Jomycrum mpotusHoe. IIycTsb

>y, O ie 2.0kt >T,

HUMECT MCECTO B HCKOTOpPOM MOJJYUHTCpPBAJIC

}, t, > T,. Temepb JokaxeM, 4TO 3TO

nepaseHcTBo |V, ()| ’

t, <t <t, usmoment t =1, nmapymaercs, 1.e. 1ns

HEKOoTOporo uHjekca K € {2,..., n} UMeeEM
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Takkak t, > T, , Tou3 HepaBenctsa (3) memmsi 1

v, (t,)|°

MPUTOM

mpu | =1t =t, cnenyer, uro

SRy ) g S ()<

()
1 d,
20 [E‘” U '

2

Orcroza B cuuty (7) moy4uM HEpaBEHCTBO

SRy ) e Sy, ()] <

v ()
G, )[dt| 1 j ©)

Taxoxe u3 HepaBeHcTsa (4) temmer Lpu i =k, t =1,

CIIEZy€eT, U4TO
2y (t, )[dt| 1 j

~Rep,(t,)
op(t)

B cuny (7) nns aroboro S € {1,...,
‘;’ 6Dyt )‘ = ‘9 «(t )“ ys (t, )| =

S AG A EIAG

MMO3TOMY MMECT MECTO HCPABCHCTBO

1 d 2
- y <
2w(t2)(dt| 1 j

< Rep(ty)

w(ty)
CnenoBarenbHo, yuuTbiBas (7), U3 HEpaBEHCTB

(9) u (10) momy4aem, 4to

Rep,(t,)

) — 22y (1) -
< Rep(t,)

w(t,)

ULLALY ni\i(tz)ys(tz)\.

n} HMEEM

=22y ()| + |y1(t2)|2. (10)

Iyl(tz)lz <

yatt) + )l

Tax Kak

|y1(t2)| 2 |yi (t2)|,i #1; TO
|y1 (t, )| # 0, modTOMy mONy4eHHOE HEPABEHCTBO

2
MOYKHO pa3JeNHuTh Ha |y1(t2)| . Torna umeem

Re pl(t ) a_ Rep, (t, )+g
w(t,) 2 ()
<Rep, (t,) +ay(t,).k €{2,...,nht, € J. 10

HCPABCHCTBO HCIOCPCACTBCHHO MPOTHUBOPCUHUT

wim Rep(t,) <

ycnosuio 1). Jlemma 2 okasaHa.

Jlemma 3. Tyctb qnst cuctems! (1) mpu @ > 0 u
TUIsl HEKOTOPOU HEMPEePhIBHOM MOJIOKUTETbHOHN PyHK-

1mu ¥ (t) Ha J BBIONHSIOTCS CIICAYIOLIHE YCIIOBUSL:

DRep,(t)>Rep ) +ay(t)ted,ie{2...n};
2) lim

nt kell... nt,
) nfk e )

TOrJa CyHIEeCTBYET peuieHue Y, Y, ,...,

PO g
Y, CHCTEMBI

(1) Takoe, uTo

JoxasatenbcTBo. 3ahuKcMpoBaHHOE YMCIIO T, B
aemmax 1,2, ucrosnb3ys ycioBHE 2), BO3bMEM TakK,
yTOOBI U1 JIF00Ooro t > T1 TaK>X€ BBIIIOJIHSIOCH HE-
PaBEHCTBO

ot :
|?/;(E))| 60 € Lonjked...

Paccmorpum pewtenue Y, Y,,...,

n}. (11)

Y, HaiieH-

|yk|2

|2

Hoe B JiemMe 2. I3 meMMbI 2 cienyer, 4To
Y1

orpaHuveHHast QyHKUUS HA J, TO3TOMY KOHEUHBIN
BEpXHUII mpenen cymecTByeT. [lokaxeM Teneps, 4To

OIG{Z

} . JlomycTuM IpOTUBHOE.

[lycTh A1 HEKOTOpPOro MHAekca K € {2,..., n},

Yk
Y

lim |[2%

t—-+oo

=y >0. Orcloga crexnyer, 4To CyIle-
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CTBYET MPOM3BOIBHO Oombiioe t =7 > T, | st ko-
TOPOTO OHOBPEMEHHO UMEIOT MECTa HEPaBCHCTBA

@ . 1 { } R

@l ~ 2 )

B camom ACHIC, NPCKAC BCCro, OUCBUAHO, 4YTO

d
dt
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Y a2
5 (12)

HC MOXKCET, HAYHUHasA C HeKOTOpOFO teld , IMETH MC-
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w(t) dt
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——, TaK Kak

2

CTO HCPABCHCTBO

2

d
TOr/1a UMENU Obl HEPABEHCTBO — <0, oTkyna

Y1

Yk
Y1

BOJIBHO Oompiue t =7 > Tl, JUTsl KOTOPBIX BBIMOJ-

lim | 2%

t—-+oo

= —o0. [IoaTOMy CYIIECTBYIOT IPOU3-

d Yk ay
HSETCS HEPABEHCTBO >——
w(o)| dt]y, . 2
2
Ecmu gstotux t =7 > T, Y > % , TO YTBEPK-
Y1

nenue pokaszano. Jomycrum, mis T’ > T, umeer

2

MECTO HEpPaBEHCTBO Y <? Tax xax
Yi
yk —
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t—+o0 yl
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T
yk( ) ;/ , u pas storo 7 >1T, umeem
AQ) 4
d a
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dt A 2
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yk 1 -~ |yk|2£ 2 13
AR vy a0
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t =1
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1d(y, ) v )
Ea(y—lj +Re(p1(t)—pk(t))(7j <

<P 0]+ Y|P 1)

Orcroza B cuity ycioBust 1) 1eMMbI HMeeT Mec-

TO HCPABCHCTBO
2 2
Y1 Yi

< 2P ) + ZI Pss (1)

s=1

<

Paznenus Ha v (1) , noxy4nm

2
1 d(”J ”(ﬁJ :
20(t) ot Y,
t
W(t) s=1
Toraa u3 (19) mpu t =7 > T, B cuny (12) cie-
IyEeT, 4TO
a7/ a7/ z|pks( )| z|pls (T)|
y(r) y(7)
Orctona, yuuteiBas (11), monyuyaem
oy yoy 11
4 _;16n 2_;16n 478

TeM caMbIM MOJy4EHHOE TPOTHBOPEUHE JOKA-
3pIBaeT JieMMy. Jlemma 3 nokasaHa.
Jlemma 4. Tlycte muis cuctemsl (1) s HekoTo-

pOit HerpepbIBHOMN MONOKHUTENBHON GyHKIHH 1/ (1)

Ha J BEITOIHSIOTCS CICOAYIOIINE YCIOBUS:

1) Re p,(t) > Re p;(t) +ay(t),t € J,

ie{2,...,n},a >0,y (t)= >0,
|p|k()| H
2) lim —"= e =0,ie{l..,n},kefl,..,n},

TOrJa CymecTByeT pemeHue Yy, Y,,..., Y, CUCTEMBI

(1) Takoe, uto

p(V)| _,

1y
)|

ey (t)

Hoxazamenvcmeso. IlepBoe ypaBHEHHE CUCTEMBI
(1) mmeer BUA

y1’ = pl(t)yl + Py (t)yl +
+ P ()Y, +.4 Py, (1Y, -

Paccmorpum peterue Y, Y, ..., Y, U3 1eMMbl 3.
[TozcTaBisis 9TO PEIIEHUE B yPABHEHHE U yUUTHI-
Bas, uto Y, (t) 0,y (t) # 0,t >t, € J , nomyqaem

HCPABCHCTBO

1y m®_ [Pa & [pu Ol
@)y, t//(t)| w(t) v |y

CrienioBaTebHO, B CHITY JIGMMBI 3 U M3 YCIIOBHS 2)
BBITEKAET yTBEprKAcHNE JeMMbl. Jlemma 4 okazaHa.

Jlanee paccmoTpuM cuctemy (1) ¢ nelicTBUTENb-
HbIMU K03 (ppunnentamu. Mcnions3ys nemmy 4, jier-
KO JIOKa3bIBaCTCA CIEAYIOIIEe YTBEPKACHHE.

Jlemma 5. Tlycts s cuctemsl (1) mis HekoTo-
pOit HelpepbIBHOMN MONOKHUTENbHON GyHKIHU 1/ (1)
Ha J BBITOJHAIOTCS CIEIYIOUINE YCIOBHS:

1) Re p,(t) > Re p;(t) +ay(t),t € J,
ie{2,...n},a>0,y(t)>p>0,

|pik( )| —0.i {1,...,n},ke{1,...,n},

+y

k=2

2) lim
W0 w(t)

% [ p.()d7 = 2,(@), A(@)<R,
rae t
9 = v (e)dz.

(1)
§/ = {yl, Yoieens yn} TaKoe€, 4YTO
[y, al=2,(9).

— BepXHUH 0000IIEHHBIN XapaKTEPUC-

Torz[a CHUCTEMa HUMECT PCUICHHUC

rae x[y;.d]
TUYECKUH NoKa3arens JIAmyHoBa nepBoi KOOpAHHAT-
Holl ¢pynxiuu Y, (t) orHocuTensHO ((t).

Teopema 1. [Tycts st cuctemsr (1)

dv. n
_dyl = pi(V)y; +z Pi ()Y »
t k=1

rae KOS(l)(bI/ILII/ICHTBI — HCIIPCPLIBHLIC I[CﬁCTBHTeHL-
HBbIC (bYHKLII/II/I, ONpCACICHHBIC Ha IMOJIYOCH

J =[0,+0), i€ {1,...,

n}, JUI. HEKOTOpOM Herpe-
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PBIBHOH moNOXHUTENbHOM QyHKuun () Ha J BbI-
MOJHSIOTCS YCIOBUSL:

1) Re p,(t) > Re p;(t) +ay(t),t € J,
i e{2,...,n},a >0,y (t)> >0,

Z)Lrﬂjs;ké)” icil..nl kel

n},

3) lim —— jm@ﬂr=@mx

q(t) 5

rae q(t) = .[l//(r)dr , Torga cucrema (1) umeer pe-
0

LICHUE 9 = {yl, Y, ,...,yn} Takoe, 4To )C[gl, ql=4(a)-

Joxasameanbcmeo. PaccMOTpUM pelieHue

y = {yl, Yopeens yn} u3 n1eMMbl 5. B cuny nemmbl 2

ana mobeix t > 1 e {2,..., n} HMMeEET MECTO Hepa-

BCHCTBO |y1 (t)| > |yi (t)| . [TooTOMy U3 CBOICTBa OKA-
3aTeneii oTHocuTenbHO ((t) IMeeT MecTo paBeHCTBO

xly,.al= ;([gl, q]. Orcrona u3 nemmsl 5 crnexyer

TpedyeMoe paBeHCTBO. Teopema 1 mokaszana.
Teopema 2. I[TycTb amnst cucTeMsl

dv. n
Yo )y, + > i )Y, (20)
k=1

dt
r1ie K03(h(HULMEHTH — HENPEPHIBHBIE ICHCTBUTEBHBIE

(yukuuu, onpenenennsie Ha nonyocu J =[0,+00),
ie {1,...,

xutensHoN Gyskiun Y (t) B J BBIIOMHAOTCS yC-

n}, JUTsL HEKOTOPOW HENpPEephIBHOM, MOIOo-

JIOBUA:

DRe p;(t) > Re p,,(t) +ay ().t J,

6{1,2,..., n—l},a >0,p(t) > >0,
Z)t'lrﬂj?;ét)n ~0,ic{l...n},kefl..nl,

torja cuctema (20) uMeer N THHEHHO HE3aBUCUMBIX

Vi = Wi Yoo Y K =120

YAOBJICTBOPSIOIINX PABEHCTBAM !

peureHui

a)limﬁz £k,

t—>+0 ykk

0, u

1 Y Pc®

mnm( j:
ey () Yo v ()

Lokazamenvcmeo. Bocnionp3yemcss HHIYKIUEH

mok=1,...,n. Ilycts k= 1. Torxma B cuy 1eMMbI 3 1
nemmbl 4 cucrema (20) mMeer penieHue
Yi=Yu Yo Yo Yn Ym (21)

Y YTBEPIXK/ICHHUS @) U D) TeOpeMBbl BBITOIHSIOTCS.
[Tycts yTBepxkaeHus &) U D) TeopeMbl BBIION-
HSFOTCS It ro0oro K < n. Tlonoxum

Y1 = Y11IUdta Y, = Y21IUdt +7;,...Y,
= ynl.[udt+zn71,

(22)

rne y1 {ynv Yorse vynl} - pemwenue (21). Torna
mocJie 3To# mojctaHoBkH cucteMa (20) mepexomuT
B CHCTEMY

dZ“mﬂu+Z@Mm mm”ﬂ ,
u=2 yll
(L=23,...n). (23)
BametumM, uto P, (t)> p,, () +ay(t),
(A=23,...,n-1). Jlanee
() Py, ()72
lim L=
e w ()
| P ) pl‘u (t) N |
"0 v val

Takum oOpaszom, ans cuctemsl (23) ycinoBus
Teopembl 2 BeimonHsIOTCS. Cructema (23) cocTouT
u3 kK = n — 1 ypaBHenuii. [TooTomMy 1o MHIyKIHH
cucreMa (23) uMmeer (pyHIAMEHTAIBHYIO CUCTEMY
peLIeHNH, yIOBICTBOPSIIOLINX YTBEPKICHHUIO TEOpe-
Mbl. Teopema 2 nokaszana.

Teopema 3. IlycTh amnst cucTeMsl

dyl = Py k=1...n,
t i3

rze Ko GUIHEHTH — HEMPEPBHIBHBIC AEHCTBUTEIb-
HbIC (PYHKIIMH, ONpeieieHHbIe Ha oiryocu J = [0,+00),
IUTs1 HEKOTOPOW HEMPEPHIBHOM MONOKHUTENBHON (DyH-

(24)

kunu (t) Ha J, BBIMOMHSAIOTCS YCIOBHSL:
D s — Pu® Zay(t),ted,
ke{2,...n},a>0,y(t)= >0,
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| plk( )|

2)tlir+nw l//( ie{l...n} ke{l..,n}i=k,
3)lim @ j P (r)dz = 2, (q);k =1n.

rae q(t) = '[I/I(T)dl', torna cucrema (24) mMeer
0 p— —
GyHnamMeHTaNbHYIO0 CUCTEMY PEIEHUH Y, Y, ,..

Takyto, uto x[Y,,q] =4 (a). k=1 n.

Hoxazamenbcmeo. B cuity ycioBust TeOpeMsl 1
U3 TEOPEMBI 2 CIICIYET, YTO CYLIECTBYET (hyHIaMEH-
TaJNbHas CUCTEeMa pereHui (24),

yk :{ylk! Yokseens

a) lim Ji
t—>+0 ykk

s

Yok } 'k =1,n Taxas, uro:
=0,1 #Kk;
. ! t
b) lim (L& _PLUJ _

e (1) Y w(t)
CrnenoBatensHo, s 1r000T0 £ > 0 cymiecTByeT

Takoe 1 € J, uro mug mobeix t > T, k =1,...,n
HUMEIOT MeCTa HEPaBEHCTBA

Vi

=< P () +ew(t).

WnTterpupys, nonyyaem HepaBeHCTBa

1 | |ykk(t)|
kk dr —
a0 P e "y )

P (1) —ey (1) <

(t)

<$i 0, (t)dr + ¢

Orcrozia B cuity ycioBusi 3) TEOpEMbI HMEEM

— 1
A (@) —& < t'fll@ |y, (t)] < 4 (@) + & . (25)

Jlerxo npoBepuTs, 4TO

e () In|ykk(t)| Z[Yk’Q]

[Moatomy u3 (25) B cruty npousBonbHOCTH £> 0 ony-
yaeM TpedyeMoe paBeHCTBO. Teopema 3 joka3zaHa.

Cnedcmeue 1. B ycnoBusax TeOpeMbl 3 ¢ynna-
MEHTAJIbHAs CHCTEMA PEMICHUH Y., Y, ,.. ,yn obpa-
3yeT HOpMallbHbIH Oa3uc cucteMmsl (24), T.e.
A.(q),k=1,n, apnsorca [4-6] o6obmenHBIME
MOKa3aTeIsIMU CUCTEMBI (24).

Cnedcmesue 2. B ycnoBusix Teopembl 3 0000111eH-
HBIC TIOKA3aTeNN CHCTEMBI (24) BBIYHCISIOTCS IO

¢dopmyne

— 1 | —
2@ = Jim 5 j P (D)dr.k =1n.

Cnedcmeue 3. Ecnu B yCIOBHUSIX TEOPEMBI 3

lim ol j p,(r)dr <0,

rae q(t) = Il//(?:)d?: , To cuctema (24) acuMnToTH-
0

YECKU yCTOMYMBA.
Cnedcmeue 4. Ecnu B yCIOBHUSIX TEOPEMBI 3

— 1
Ae(@) = Jim o [ Pa(2)de <0,

t
rae q(t) = Il//(?:)d?:, 1<k <n, 1o cucrema (24)
0

umeeT K-MepHOE yCIIOBHO-YCTOHYHBOE MOIPOCT-
PaHCTBO PEIICHUH.

Teopema 4. Eciiu B Teopeme 3 B ycioBuu 3) cy-
IIECTBYET TOYHBIN Tpeiel, TO crctema (24) 06001IeH-
HO-TIpaBHJIbHAS 110 JIsAmyHOBY OTHOCHTENBHO ((t).

Jloxazamenvcmeo. B camom pene, mna ¢pyHna-
MEHTAJIbHOM CUCTEMBI pelenuit y,,Y,,..., Y, B Te-

opeMme 3 BEITTOIHSAIOTCS cne;[yloume paBeHCTBa'

Zx[yk,ql zz ()= znm o) j Py (7)d7 =

n

j > Pu(@)dr,

0 k=1

= lim —
t—>+0 ( )
nosTomy cucrema (24) 06001eHHO-TIpaBUIIbHAS [5]
no onpeneneHuro. Teopema 4 nokasaHa.
Teopema 5. [lycTh cuctema

y'=PMt)y+ f(t,y) (24)
YIOBJICTBOPSIET CIACAYIOIUM YCIIOBUSM . 1) cooTBeT-

CTBYIOIAsl JIMHEWHAsT OMHOPOJHAS CHCTEMa YJIO-
BIICTBOPSAET yCloBHAM TeopeMbl 4; 2) A,(q) < 0;

3) ¢ynkuums f(t,y) HenpepeiBra o t € J u Henpe-

prBHO nudeperunpyema o y B odnactu |y| <hmu

Y/IOBJIECTBOPSICT HEPABEHCTBY | f(t, y)| < (p(t)| y|m, e
m > 1, ¢(t) — HenpepbIBHAS TTONOKUTENbHAS QYHKIHS

npu t € J ¢ HyneBbIM 0000LICHHBIM ITOKa3aTeleM
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JlsmynoBa otHocuTenbHO ((t). Torma HyneBoe perre-
HHE HETMHEITHOH cucTembl (24) SKCIIOHEHINATBHO
ycToiunBo 1o JIsamyHoBy.

Joxazamenbcmeo. VI3 ycnoBUsl TEOpEMBI clie-
IyeT, 4To Bce TpeOoBaHMA aHaiora Teopemsl JIsamy-
HOBa Ul HEOTPAaHUYECHHBIX CHCTeM IuQQepeHun-
aNbHBIX ypaBHEHUH [4, 6] BBHIMOMHSAIOTCS, OTKyZAa
crenyer yrBepxkaeHue. Teopema 5 mokaszana.

3ameuanue. Teopembl 1-3 sBastoTCsS 00001IIE-
HusiMu Teopembl [leppona [1, ¢. 193], koropslii 10-
Ka3aJl COBIaJeHHE IOKa3arejeld BOSMYIICHHOW H
HCXOHON CUCTEMBI C OTPaHMYEHHBIMH K03 duiu-
SHTaMU MIPH YCIOBUH Pa3AeIeHHOCTH JUarOHaH.
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Pe3ome

Kyitenin kodpdunuentrepi OOWBIHIIA KalmblIaMa
KOpCETKIIITep/Ii ecernTey MyMKiH 6oaThit A depeHuaIbIK
TeHaeysep Kiacsl kepcerinred. JuddepeHuuanabik TeHaey-
JIep JKYH eCiHIH JKabu1aMa IyPhIC OOMYBIHBIH KO3 G (UIUEHTTIK
Gesrici kenripiren. ChI3bIKTHI €MeC XY HEeHIH HOIIK HIeTiMiHIH
OpPHBIKTBI OOJTYBIHBIH )KETKUTIKTI IIapThl aHBIKTAJFaH.

Summary

The work displays class of differential equations, where a
generalized index on coefficients of system calculation is pos-
sible. Coefficient characteristic of generalized correctness of
differential equation system is given. Sufficient condition for
stability of null resolution of nonlinear system is determined.
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C. CEHITOB!, P. BEPCIMBAEB"?, O. CMAF¥JIOB®

KA3AKCTAH MEH OPTA A3USIHBIH BUIK TAYJIbI
ANMAKTAPBIHJIATBI )KEPTLTIKT| TIOMYJISILMSIJIAPIBIH
TEHETUKAJIBIK APAKAIIBIKTBIKTAPBI

XKeprinikri nomyasuusIapabl CEPOIOTUSUIBIK 3ep-
TTEy YPHAICTEPiHiH JIOTUKAIBIK KaJIFackl OOMATHIH — ITO-
MYJISSIIAP/IbIH [eHETHKAIBIK apPaKAIIBIKTAPbIH 3ePT-
Tey. ByHiaii 3epTTey, MbICANIbI, YKEPriliKTi HOMyISsIIHUs-
Jap/IbIH KONITEreH MeHETHKAIIBIK MapKepiIepiHe Kopia-
FaH OPTaHBIH dcep €Ty YKCACTHIFBIHA HETi3eNTeH Te-
HETUKAJIBIK KAKBIH/IBIK Jopekeci OOUBIHIIA albIHFaH
HOTIDKCHI HAKTBUIAYFA KOHE COJT MOMYIISHSIIAP YKOHIH e
KOCBIMIIIA HOTHIKENIEP/Ii allyFa MyMKIiH/IK Oepei.

Connimen, Kasakcrannarsl Taub-Illans Tay
ererineH Keiprei3cranusiH [lamup Tay OacwiHa neitin
JKaWbLIFaH OIPIECKEH TayJIbl OPTAChIHIa MEKCHICHTIH
Ka3aK, YAFbIP )KOHE KbIPFbI3 XKEPriTiKTI MOMyJISIUsIap-
JIbI JKEeTi TEHETHKAIBIK TOIUMOPQTHIK jKyhenepi 60ii-
BIHIIIA CEPOJIOTHSLIBIK 3ePTTEY HOTIKEIEPIHIE aTaIMBIIIT
MOMYJISAHSIIAPEI APATTBIFBIH/AFBI TCHETHKAIBIK YKaKbIH-
JIBIK JIopeskerepl op Typii exkeri anbikTanpt [1].
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OcCBI KYMBICTa CepoJorusi OOWBIHINA aNBIHFAH
HOTHXKENEp/l pacTay HeMece TepiCKe LIbIFapy Makca-
TBIMEH aTaJIMBIII ITOMYISIIHSIIAPABIH TeHETHKAIBIK apa-
KAIIBIKTHIKTAPbIH 3ePTTEYI )KYPri3iIill OTBIP.

Marepuanaap MeH aicTep

3eprreyre anbiHFaH o0beKT peringe XKericymeri
Keren aifimarbiasie, (OuikTiri TeHi3 gerreiiinen 2100 m
JKOFApBbI) Ka3aK MOMYJISIIUACHI, CATBICTBIPMAIIBI TOITY-
JSIIUSUIAPEI peTiHAe AJMaThI 0ONBICH [ ISTHB ayBUTBIHBIH
(bmikriri TeHi3 meHreitinen 600 M KoFaphr) YHFBID,
Keiprezcrannsiy Tanac (OuikTiri Tenis gerreiines 900
M koFapsl) sxoHe Capbi-Tarin (OHiKTITi TeHI3 AeHI eiiiHeH
3200 M >x0rapbl) aitMaKTapbIHBIH KBIPFbI3 MOMYJISIIHSI-
napel. [Tonmynsusiap MEKeHISHTiH aiiMakTap apTypii
KIMMATTBIK-Teorpad usLIbIK CHIIaTTaManapbiMeH
6enrineneni [2].



