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Mmpockonuk ctabnusauna xapakatugarn opbutan obcepBaTtopus
TYPFYHAUTMHUHT Taxnunm
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2024 y. 25-sentabrda yuborilgan; 2024 y. 10-noyabrda chop etishga gabul gilingan

AHHOTaumA: Xap xun cuctemanap QAMHaAMUK XOCCanapuHW TeKWMpUWAA to3ara KenyBuM acocum
MacananapgaH bvpu TonmmaraH xapakaTHUHI TYPFYHNUrM macanacu xmcobnaHagn. Mypakkab auHamuk cucremanap
TYPFYHNUMMHUHE €Tapnu WwapTnapuHy xocun kunuwaa J1snyHos matpuua-gyHKUMSA YCynu 3Hr Kynaw ycynnapaaH éupum
xucobnaHagn. Maskyp Makonaga Mypakkab cuctemanappgaH ©Oupu 6ynraH KOCMUK annapaT XapakaTUHWHK
TYPFYHNUMMHU ypranvwga J1anyHOBHUHT maTtpuua-yHkuma ycynu vwnatunrad. Kocmuk annapat (KA) xapakaTu
TYPFYHIUMVHUHT €Tapiu WapTnapy XOCWUn KUIIMHIaH.

KanuT cy3: XapakaT TypFyHnur, npoueccus Gypyaru, rmpoKoxyxa, TMpocKon, TOMUraH xapakar.

AHHoTaumsa: OpHOM M3 OCHOBHbIX 3ada4, BO3HMKAKLWIMX MpPU UCCNedoBaHUM AMHAMUYECKMX CBOWMCTB
pasnu4yHbIX CUCTEM, SBMSIETCA BOMPOC YCTOMYMBOCTU HEHACbIWEHHOro ABWXeHust. MeTton matpuubl-pyHKLMN
JlanyHoBa gaBnseTcs ogHMM M3 Haubonee yaoOHbIX METOOOB ANA CO34aHMS AOCTATOYHbIX YCMOBUN YCTOMYMBOCTU
CINOXHbIX AUHAMNYecKnx cuctem. B gaHHom ctatbe Anga U3ydeHus yCTOMYMBOCTM ABUXKEHMSA KOCMUYECKOro annapara,
ABNAOLErocsl OAHON U3 CINOXHbIX CUCTEM, UCMOMNb30BaH MaTPUYHO-PYHKUMOHANbHLIN MeToa JlanyHoBa. Co3gaHbl
[OCTaTOYHbIE YCMOBMSA YCTONYMBOCTU ABUXEHUSA KOocMuyeckoro annapaTta (KA).

KniouyeBble cnosa: yCTOVI‘-WIBOCTb AOBWXEHUA, yron npoueccun, rmpokoxyxa, rmpockon, 3atymaHeHHoe
OBUXeHune.

Annotation: One of the main problems arising in the study of the dynamic properties of various systems is
the problem of stability of unsaturated motion. The Lyapunov matrix-function method is one of the most convenient
methods for creating sufficient conditions for the stability of complex dynamical systems. In this article, Lyapunov's
matrix-function method was used to study the stability of the spacecraft's motion, which is one of the complex systems.
Sufficient conditions for the stability of the spacecraft's (SA) motion have been created.

Key words: Stability of motion, angle of procession, gyroscope, dormant motion.

Yoy makomaga OpOuran oGcepBaTopus Ky#tunarnga 6enrunamsiap kupuramus [1]:

xapakaTu ypranwirad. KapanaértraH MexaHHK
cuctemMa Mypakkab cucremanap TypKyMura
Kupagu. byHpail cucremaniap TypFYHJIUTMHH AHUIOBYHM y4uIl Oypuary,
TaxJIWI ~KWJIMII  y9yH JISMyHOBHMHr cKamsip — p; - KOCMHK anmapar Oyp4ak Te3IWI'MHH YKIaru
GYHKUMSICMHM KypUII Ba TaaOWK OTHII aH4a
KMAMHYMITUKIIAp TyFaupaau. bepunran cucrema [1]
MoHorpadusaa JISTyHOBHUHT BEKTOp (DYyHKIHUSCH a; — npeueccus Oypyary,
yCyiHIa aHalW3 KWIMHTaH Oynmud, Oup Karop
HaTWXaJap OJMHTaH.

)/J — KOCMHUK alIlapaTHUHI OPHUCHTATHUACHUHH

MPOEKLIUSCH,

A} — xap OUp THMPOKOXKyXHUHT aiJIaHHII YKHUTa

HUCOATaH OJMHIaH MHEPLUS MOMEHTH,
By epma 6u3 JIsmyHOBHUHT Marpuma —

GyHKIUSICH yCYIMHY KYIu1ad kocMuK anmapart (KA)

YUYH TYPFYHJIUKHUHI SIHTM €Tapiid IIapTIIapuHU
XOCHJI KHJIAMM3. C; — xap OWp THPOKOXYXHHHI OSKBaTOPUAI
WHEPITUS MOMCHTH,

Bi- xXap OMp THPOCKONHHMHI MpEIENUs YKura
HrcOaTaH OJTMHTAH HHEPITUS MOMEHTH,

CucreMaHMHI  MaTeMaTHMK  MOJeJIH.
Kocmuk ammapar (KA) Ji,/,, /3 O0om Mapkazmit
MHEPLHSI MOMEHTIN KaTTHUK >1<UHCMHI/I ndonanaiiny, Al—C] 1ne6 ¢apas xummb, «KA+TC»
THPACKOIIAPHU TpELecCHs YKIapH YHUHT OO cporeva yuyn xapakaT TeHIIaMAcHHM Kyiuiaru
VKmapu Oyiinua ifyHanraH, rUpocTabIn3aTOPHUHT KypurnImzIa onamus [ 1 ].

(I"'C) snemenTiapu abCONIOT KATTHK, Xap OUp Kyt
TUPACKOIUIApX aiHAH TEHI Ba y3rapMac ailllaHuIl
Te3nmurura ara 7ed ¢dapas KuInHa/IH.

H l, — I'MPOCKOIMMHHUHI' KHHCTUK MOMCHTH.

Iipy + (I + I3)p,ps + Hydgcosay + Hypysinas + Hypssina, + My + My,
(123)
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B;a; — H;p;cosa; + b;c; =

102

My, + M, i=123

_ P1€OSY3 — P,Sinys

V1=

)

COSYo

Y2 = P1Sinys — p,COSYs,

1)

p1Sinys — P,CoOSYs3

Y3 =p3+

)

cosy,

by epna (123) 6enru nHASKCIApHY [UKIWUK aIMaIlyBUHU OWUJIAUpPAIN

11 :]1 + BZ + A1 + A3 (123)

!

B i — 2B i A

M; — (KA) pa xapakarinaHyB4YM —KYy3aJMIln
MOMEHTHHH OX YKHUJAru MPOSKIHUSICH,

M, — cucrema é&paamuga THPOCKOIJIAPHU
OYIIaTHINHKM F03ara KEJITUPHII MOMEHTH, b;—
npeneccus YKUAard UIKajJaHu Ko3()UIUeHTH,
M,; — namuuk momentu (MJI) Ouman rosara
KEJITUPHIYBYH OOIIKAPHII MOMEHTH,
M,,; — nipenieccust YKy OViinad Ky3raauill MOMEHTH.

IOxopunaru (hapazmap XaKUKAN
KOHCTPYKIHSIJIa aHUK Oa)KapuIIMaciiurd MyMKWH,
0y (1) cucremana xKy3roBuM GakTopiap cudaruia
KYIIMMYa WHEPIUSUIM, THPOCKONHMK Ba OOIIKa
MOMEHTJIApHHU 03ara KeJHIIWra OJHO Kelaju.
BynapHuHr Xapakariapu KaHgalaup ycyn Ouian

Ma(a(®)) = { >

—Mpzsigna;(ti),

Oy epna

a) — GYuTaTHIHIT GONITAHTAHATH SPUIIIITAH
npeuneccus Oypuary,

T, —ymnam momenTn (K=0,1,...)

ty =Tp—1 + Tk +1) — Oy IIaTHITUII
(pasrpy3Ka)HUHT Tyraml BakTH,

T~ ¥3rapMac MUKAOpPIIAp,

MO - mynpait TanmaHamuky, YHAAQ |t (tieq)l

eTapanyda KHIuK OYICHH.

M,,; — GOUIKapuIll MOMEHTH }; Ba P;, &; NapaaH
OJIMHTaH ax6opoTiap acocuza
HIaKIIaHTUPHIIAAN.

Scientific Bulletin.

=24/, H; = 2H]

M;,M,; napauHr wudomazapura KyIIMITyBYH
MOMEHTJapra  KHUPUTWITaH Ba  KOHHUKapiu
Oaxomanamu ne6 Qapaz kmimuHamu. Canab
VTUIraniaapiaH Tallkapu M; MOMEHTra TallKu
KyWwIap MOMEHTIApH, peakTuB MomeHTiap, ['C
POTOPHHMHT je0allaHCHHHU 103ara KeJNTHPYBUYH
MOMeHTHap; M,; ra 3ca MIIKaJaHWII MOMEHTIIApH,
POTOpJApHUHT TUHAMMK jaeOanaHcu Ba M/ naru
Oomnia MOMEHTJIap KUPAIH.

Y30k BakT maBoMuga KA HuHr 6epmiiran
WYHaIMIu Tagad KWJIMHTaHIa I'C
OymaTuiIMIuHU(pasrpy3Ka) xucoOra OJIHIIT
3apypusaTH Kenub unkaau. byarunmi (pasrpy3ka)
KyHumaru KoOHyH Oyiinua ro3ara KenTUpwiaau aed
KaOyI KAJIMHATH.

t € [tkl Tk)
t € [Th, trs1), lai(te)] = a’?

M;y = fi(a)(Kyvi + Kaipi) + Kai
JlaTuukiaapaard  peal  XapaKTepUCTHKaTapHH
xucobra omumr Oumnan M,; HH Ky#ungaru
TEHIJIaMaJIap/aH aHUKJIAIl MyMKUH

T;My; + My,; = Fi(0y),

0; = fi(a) (Fyi(vi) + F2:(p)) — Fi(&y)

0y epma T;=T;— mnappakmapaHu
OOIIKAPHII  3aHKUPHUIATH  y3rapMac  BakT
fi(a;) = seca; éxun fila) = 1;
Fi(0;), Fji(x;)—nap YM3HKCH3
XapakTepucTHKanap 0ymuo,
* n *
lvil <v; <5 lpil < p;
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il <qi = af, lal<ai<3 xXji(g; =i, xg =p), x5 =& =
2 q? MUKJIOpJIap CE3TUPIUK COXACUIa, dHI CE3rUp
- . . JNIEMEHTIIap cudatugarun IIOBKYHJIap,
coxaja BakT Oyiinya Oup KHMaTIIMac y3rapaan HIYHWHT/IEK CHIHATAPHH KySaiTHpridiap Ba
Ba OOIIKAa YHM3HMKCU3 XapaKTepuCcTUKANapIaH
| Fyj (Xj) —kj; le < x}Q aHMKJIaHAU. aio ce3MaclMK coxacu Ba OomiKa
YU3UKCU3 CTAaTUCTHUK XapaKTepUCTHKalapaaH
min(o;,0; — a?) < Fi(ay) aHUKJIAHAMW. O JaTYAK  MOMEHTIapu  EKH
< max(—o;, 0; + 07) Ky4alTUPYBYM KypHIMAJIAPHU TYUHAUPUIHIIN

OwiaH OOFIHMK OYIraH MUKIIOP.
LIAPTHH KAHOATIAHTHPAIH. .
[ 1 ] moHOTpadusra acocan Kyiumarua

OenruanIapHu KHPUTAMU3:

. Myi
X1i = Yir X2i = Pi» X3i = q; = aj, Xai = 5~ = Wi
l
Hi, Hj . .
@ =75 Aij = (@ #j), Aay = Uz —1); (123)
Y1 = ai3p,sinas — ajppssina, + Aayp,ps (123)
[p1(cosys — cosy,) — ppsinys] )
6, = , 08 =py(cosys — 1) + p;sinys,
CoSY,
. Ml Mai
05 = (posinys — p1cosys)tgys; m; = Ti mp1 = B’ n;i
l l
_ k] _Hi h—bl d—l _ O'i ()
- (BT’ gi = B/ "B’ ' T/ Vi (BiTy)’ Pilvi
:w—v r:v.—f(a.)(n. -+ N, .)+n. ,
(BlTl) R4 l l 1l)/l lel 3lgl

by 6enrunnanurapaa (1) cucrema Kydnaaru KypuHUIITA KEaIH.

X1p = X +0;

Xpi = —QiX3;€05Q; + mM; + My — P,
X3; = —hix3; + gixp;cosa; + x4y + my; (3)
Xgi = —dixg; + fila)(nyxg; + NpiXp;) — N3ixz; + 17 + @ (V)

a=xg, =123
[3,4] Maxoamapaaru TEKIMAPHUIIT METOAIAPUTa MOC OeTHTaNIapHU KUPHTAMH3:
_ T . C oy — T. _ C o
Xj = (le,sz,xj3) , j=1234 a=(a,a,a3); u =cost;; i =123

_ L — ) _ T
Ui = cOSy_3; k =4,5,6; m = (my,m,,m3)",

_ T _ T

Mg = (Mg, My, My3), Mp = (Mpy, Mpy, Mp3)",
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A =diag(a,,a;,a3), G =diag(gy, g2 93), H=diag(hy,hy, h3), D=
diag(dy, dy,ds), N; =diag(ng,ng,ng), i =123; M =diag(py, Us, Ue),

f(a) = diag(fi(a), f2(az), f3(az)), r=(1+ @ (v, +@(v2), 15 +
@3 (v3))',
H3 —u3 0
Sy =\ —tatts popz 0 |; wy=J1-p Sy =
—H5U3  H3M3 o
0 a13hs Aaip, — aiHe
Aa,p; — azsis 0 Az1H4 , Mk =+1- ui, k=456
A3 ls Aazp, — az 0

by 6enrunanurapaa (3) cucrema Kydnaaru KypuHUIITA Kelaan
HaX1 = 51X,
Xy, = —Sxy — MAx3 + m+mp
X3 = —Hx3 + MGx, + x4, + m, (4)
X4, = —Dx4 + f(a@)(Nyx; + Nyx,) — Nyxs + 71
a = x;3

By epna Sy, S, marpunanap Ba y;, j =,12,...6 ysrapmacnap (2) coxana KyWuaard mapriapHu
KaHOATJIAaHTHPAIH

S, <S5, <S5, $,<5,<S, u€(01]

0 -1 0\ _ /100
g:(_l 0 o), 51=<0 1 0>,
-1 0 0 01 1

Oy epna

0 0 Aa,P; — aq,
S, =| AayP; —ays 0 0
0 Aa;P; — as,q 0
0 a;3 Aa,Pf
S,=|Aa,P; 0 Ayq
as, AazP; 0

JIanyHoB MaTprua GyHKIMACUHM KypHLL. (4) cucTtemMa yayH

U(xq,%5, X3, X4, 0, Uy, M) = [vl-j(.)J, vij =V, Lj=12345 (5)
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MaTpuIia — QYHKITUS JIEMEHTIAPUHN KyHHIard KYpPHHAIIIA KypaMu3.
Vi1 (X1, o) = paX] BiiXy, Vip (X1, X2, lp) = phaX{ B2,
V13 =0, Via (X1, Xa, i, M) = ppx] B1a(Mxy),
Vis = 0, V5(x2) = x5 BypXa, Va3(Xp,%3) = X5 Basxs (6)
Voa (X2, X4, M) = x5 Bos(Mx,), Vp5(xp, @) = x; Bysax
V33(x3) = X3 B33X3, V34(X31,X41, M) = x3 B34(Mx,)

v3s(x3, ) = ngBgsa, Vas (X4, M) = (Mx4)TB44x4, Va5 = 0, vss(a) =
OfTBSSOf

by epma By, i=12345 — wmycbar aHWKIAHTaH CHMMETPHK  MaTpuUIanap,
Bll' BlZI B13, 323, B24, B25, B34, B35 —S'/3rapMaC MaTpunaiap.

(6) dyHKUMSATAp YUYH KyHuaara 0axonap YpuHIu
Vol (Bi) 1% [1? < vi1 Geg, 1) < pp Ay (Byo) Ml [I?
Am(B22) %117 < vz (02, 1) < Ay (B22) %217

Am(B3a)l1x3117 < v33(x3, 1) < Ay (Bsa)llx3l1? (7)
E/lm(B44)||x4”2 < V4 (4, M) < 1Ay (Bya) 24112
_:uZA?ln(BlZBIZ)”xlll”lel < Via(x1, X, 1) < ﬂzlél(BuBIz)”xﬂ”lxz”
_ﬂzl_l/lrérl(314B1T4)||x1||||x4|| < V14(X1, Xg, 2, M) < .Uzlllll (B1aBia) llxq [[1x4]]

_/12 (323823)||x2||||x3|| < Va3(X2, x3) < /11 (323323)||x2||||x3||
—H_zl%n(BmBsz;)lllelllxz;II < Voa(X2,X4) < szﬂ?lv,(Bzz;BszL)lllelllxz;ll

—l,%n(stBsz)lezllllall S Vps(X21,@) < #zﬂ,%w(stBsz)lllelllall
_.Uzlé (BzaBi)llxsllxall < v3a(xs, x4, M) < /11 (B34B34)||x3||||a||

—ﬂé o (BasBig) lxsllllall < vas(xs, @) < /11 2 (BasB3s) |l ll
1 1

-2 2 (BssBi)llall* < vss(a) < 22 2 (BssBzs)llall?

6y epna p=min(uy, is, te), B = max(s, s, He), Am(By) — By MaTpHUAHMHT MHMHHMANT  XOC
1

kuiimati, Ay (Bj;) — B;; MarpullaHuHr Makcuman xoc Kuiimaru, i = 1,2,3,4,5. 22 (BU,BlTj) —Bj; -
MaTpHIa HOpMacH.
(5) marpuna — ¢ynxius Ba 1 = (1,1,1,1,1)7 y3rapmac Bextop épaamuma Kyiuaaru ckaisp GyHKIUSHI

Ty3aMu3.
Scientific Bulletin. Physical and Mathematical Research Vol. 6 Iss. 2 2024



https://uzjournals.edu.uz/adu
https://uzjournals.edu.uz/adu/vol2

Mathematics 106

V(Xl, X2, X3, Xy, &, Uy, M) = TITU(xp X2, X3, X4, &, Uy, M)T] (8)

Arap (5) marpuna — ¢yHkuus snementiapu (7) WapTiapHH KaHoaTiaaHTupca, y Xoiaa (8)
GbyHKUUS Y9yH KyHHIard MKKH TOMOHJIaMa 6ax0 YpuHIK OYiaau.

uTBu < V(xy, %, X3, X4, @, fiy, M) < uTBu 9)

Oy epna

RN (EANEAN AR AN

B:[bu]zl’ by =b B =[byl;;

bij = by;

@ = U A (B11), @ = Am(B22), @ = Am(Bs3), % = Am(Baa), @ =
Am(Bss), bi1 = updy(Bi1), bay = Ay(B2z), bzz = Ay(Bs3), bas = Ay (Baa)
1
bss = AM(BSS) by, = _bﬁ = HZAL(B1ZB1Tz): b3 = _@ =0, by = _% =
1
.Uzli/1 (B14B14), b15 = b15 = 0 baz = _bzs = (stBsz)» by = _% =
1
HAM(BZ4B24): bys = —bys = /12 2 (BysBls), by, = —bsy = 1143,(B34B3,), bss =
1

—bss = 23,(B3sB3s), bys = —bys = 0.

CucremMa  TYPFYHJUTHHHUHI  €TapJid  I[IApTIapuUHU aHUKIaiimMus, cyHrpa (4) cucrema
mwapraapu. CucreMa TYpFYHJUTHHUHT eTapiau  €paamuzga (8) (yHKUMAOAH OJMHTAaH XOCHUJIaHU

MIAPTJIADUHA  XOCWJI KWIHMII ydyH aBBaJl B roxopumaH OaxonaiiMus. by Oaxomam Kyhumaru
MaTpHMIAHMHT MycOaT aHWKJIAHTaH OYIMIUIMK ~ KYpHHHUIIIA OYnaum.

dv av;
—V(xpxz»xs»xma .Uz»M)_ 11 d“+22 121 =2 du Z 1xTKuxl

Z 121 =2 X; Kijx; +Z 1“"‘2 TKiz(m‘l‘mp)"'Zi K3ma
rxIKr + mIBsca + (m +m,) Bysa,
Oy epna
Ki1 = u3(B1aN; + (B1aN))"),

Ky» = =87 Bys — B32S; + Biy + BpsM*G + (BysM*G)" + ByyN, + (BoaNo)™
K33 = —H; B33 — Bs3H — (M*A)"By3 — BpsM*A — B3, M* N3 — (B3,M"N3)"
K4y = —(M*D)TByuM*D + B3,M* + (B3,M*)T
Kis = N{ By — 3B14M*D + N{ B,

Ky3 = —BpoM*A+ (M*G)" B33 — S5 By — BysH — BpaM*N3 + Nj B3y + Bys
Ky4 = Byz + Ny Byy + Byz — BpsM*™D — 1357 By — $,BM* + (M*G)" B,
Ky = —(M*N3)TBy, — (M*A) By, — Ba,M*D + HTB3,M*,  Kl; =0
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K31 = 2(S1Bys + (M*G)"B3s), Kiy = 2(Bss — (M*A)"Bys — HT Bys),

Ki1 = 2B3s, Ki; =2p3By;, Kip = 2By, Kip = 2M*Bj,,  K{3 =0,
K;3 = 2By3, K33 =2B33, K3 = ZM*B_;{AL' Kiy = 2u3B14M*,  Kjy =
2B24M*, K?:4_ = 2B34M*, KL{A_ = 2B4_4_]\4>‘<

. {cosy}‘, arap Moc KymauTyBuYnIap MaHPUH 6}”/cha}
2= 1, arap Moc KynauTyB4YHJIap Myc6aT 6yJica

M* = diag(us, us, ts)

cosay_z, arap MocC KymaiTyBuuiap MaHuii 6y.ica }

Hie = {1,arap MOC KynmauTyB4YMIap Myc6at 6yica, k = 4,5,6

U3 — U3 0
Si={ —mus w0, w= /1—(u;>2
—()%ms  —(m)s 1
0 a13u2’ Aa;P, — a12#§,
S, = A‘11ﬁ3 - a23ygl 0 a21u§’ ) n“l*c’
a32u§’ A‘13ﬁ1 - a31ﬂzl 0

= /1—(1172)2

— {—Pi*, arap Moc KynaiTyBuuaap MaHun 6}"Ulca}
! P/, arap moc kynaiTyBunsiap mycbat 6y.ica,

bup xatop xucoOmanuiapian CyHT Kyduaaruiapra sra 6yimamuns.
d
=V (%1, %2, %3 %4, @, g, M) < wTKw + By llacllw + By [|m + mp ||l + Ballmgllw + Byllrliw +
1 1
24 (BssBls)Img llllell + 23, (B2sB3s)||m + my | llell. (10)
Oy epaa
4
w = (lgll, lle2ll, sl gD, K = [pij]i’j=1; pij = Pjir  Pu = An(Ky)
.. , , T ,
pl] = AM(KLJKL’I;)I l,] = 1J2J3J4Jl i]lﬁl = (ﬂ1j1ﬁ2j1ﬁ3jyﬁ4j) ) ] = 1,2,3,4
Bij — K{;- MaTpuianusr Hopmac.
dapas KuIaimuk ||my|| < my, ||m + mp” <m+my,||r|| <7y xonna (2) coxana (10) upona
d
— V (1, X2, X3, X4, @, 413, M) < Aullwll®> + Liwll + f (11)
KYPUHUIIHE oJlafu Oy epra

L= 11Balllla* Il + 1Bl (m + ) + 1 Bslimg + 11 Bull7
1 1
f = 23/(BssBis)Imgllllall + A3, (B2sB3s) [ + my ||l

(11) nan
A (K) <0, [lw|| > @) g9

—2Am(K)
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d . .
rapT GaxapuiraHaaruHa o V(xq, x5, X3, X4, @, U3, M) udona manbuii aHuKTaHraH OYiaau.

Ammo (2) coxana

Iwll < {ZE. 002 + (PO + (o) + (U212

1

(13)

TEHTCH3IHK Oaxkapuiaanu, Oy epaa U > |U;|, i = 1,2,3.

Teopema. (4) cucrema yuyH snementiapu (6) kypunuiga 6ynrad (5) JIM® tysunran 6ynuo, (2)
coxazaa 0y cucrema yuyH (13) mapt Oaxapwicus. Arap

An(E) >0,

An(K) <0

mapT OakapuiinO, w BekTop (12) TEHICH3JIMKHU KaHOATJIAHTUPCA, ¥ X0J1a (4) CUCTEMaHUHT TOWUMAaraH

XapakaTH aCUMITOTHK TypFyH Oymau.

Hcoor: 4,, (Q) >0 maprtoan (8) ckamsap ¢yHkuusHn JISmyHOB MabkHOcHaa MycOar
AQHMKJIAHTAHIUIH Kenub umkaau. Arap A,,(K) < 0 maprt Ba (12) Tenrcusnuk Gakapuica y xoiaa (8)
¢bynkuusaan (4) cucrema Oyiinua oJIMHTaH X0CHIIa MaH(UI aHUKIaHTaH Oynanu.

[2] ma xypcatunranumek Oy maptiap (4) cucreMa TOHMMaraH XapakaTHHH acCUMITOTHK TYPFYH

OYHIIM yYyH eTapIuaup.
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