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METOJUKA CUHTE3Y PIBHAHbB PYXY BIEPOI30JIbOBAHOI

I'TPOCKOIIYHOI CUCTEMU

En A technique is proposed for synthesizing the motion equations of a vibro-
isolated gyroscopic system using general dynamics theorems for both elements of

the device and for a housing with a vibration protection system.

The motion equations of each element of the gyroscopic system are written in
the axes of the mobile coordinate system, which is rigidly connected with it. To set
up the motion equations, the theorems of the change in the motion quantities
principal moment and the theorem of the change in the motion quantities principal
vector are used. These equations include the principal vector and the moment of
external forces acting on the element; Moments and forces of interaction between
the elements and the possible discrepancy between the center of mass and the

center of the element's suspension is taken into account.

The technique to set up the rotational motion equations is based on the
technique proposed by Ishlinsky A. Y. and provides the elimination of the
unknown components of the interaction forces between the elements (frames,
rings) and takes into account the divergence of the suspension centers of the cardan
suspension elements of the device determined by the suspension geometry and
elastic deformations of the supports axes of the suspension. The components of the
interaction forces moments, that coincide with the rotation axes of the elements,

are assumed to be known and are not excluded from the equations.

In the equations of translational motion of elements, the components of the
elements interaction forces can be eliminated if the supports of the suspension axes
are considered to be absolutely rigid. When the finite rigidity of the axle supports
of the suspension is taken into account, the interaction forces are assumed to be

known and are not excluded from th translational motion equations.

The motion equations of the vibro-insulated housing of the device are recorded
in a coordinate system connected to it rigidly, which axes are the inertia central
axes. The forces and moments of the forces of the hull and the vibration protection
system interaction are given as a superposition of potential forces (moments of
potential forces), which are determined by the expression of the potential energy
and the resistance forces (moments of resistance forces), which are determined
from the scattering function. The vibration protection system is considered to
consist of passive vibration isolators. Vibration isolators are represented as three
elastic elements of parallel coordinate axes and the elastic forces are linearly

dependent on deformations. The drag force depends linearly on the strain rate.

The system of motion equations is supplemented by the expressions for the

control moments and relations for the angular velocities of the elements.

1 . . AV . . . . Lo
Hayionanvnui mexniunui ynisepcumem Yxpainu «Kuiscokuti nonrimexuiunuii incmumymy» Kageopa meopemi-

YHOI MexXaHiKu

2 . o . o . . . o . . o . .
Hayionansnuu mexuiunui yHisepcumem Ykpainu «Kuigcokuii nonimexniunuti incmumymy Kageopa npunaoie

ma cucmem KepyeaHHs JTMATLHUMU anapamamu


http://dx.doi.org/

40
Mexanika 2ipocKoniunux cucmeum

Rll [Ipemiaraercss METOAMKa CUHTE3a YPaBHEHHH JABIKEHHUS BUOPOU30JIMPOBAHHON
TMPOCKOIIMYECKOM CHUCTEMBI C HCIOJIb30BAHHMEM OOIIMX YPaBHEHUH IUHAMUKH.
CuHTe3UpOBaHHBIE YPABHEHMSI IBUKEHMS YIEPKUBAIOT W3BECTHBIE PEAKLUU B
0CsX IOJIBECA IEMEHTOB I'MPOCKONMYECKON CHUCTEMBI M KOPITyCa, YTO MO3BOJISIET
UCCIIEIOBAaTh TUHAMUKY B3aUMHOTO BIIMSHUS CHCTEMBI BUOPO3ALIUTHI U THPOCKO-
MIUYECKOU CUCTEMBI.

Beryn

Jlnia ckilagaHHs piBHSHb PyXy KJIACHUHUX T1POCKOMIYHUX CUCTEM, B OCHO-
BHOMY, BUKOPHUCTOBYIOThCS 3arajibHi TEOPEMHU TUHAMIKK a00 METOIUKA PIBHSHb
Jlarpamka apyroro poxay [1, 2, 3]. Ockinbku B 0araTboX BHITaJIKaX TiPOCKOITIYHA
CHCTEMa — € CHCTEMOIO €TIEMEHTIB, 1[0 00EPTAIOThCS HABKOJIO TIEBHUX OCEH, 3a-
CTOCYBaHHsI 3arajbHUX TEOPEM TUHAMIKK € HAOUIbII OYEBUAHUM 13 (HI3UYHOI
TOYKH 30py. ExcrutyaTariisi ripoCKOIIYHUX CUCTEM Ha PYXOMHUX 00’ €KTax BUMa-
ra€ 3aCTOCyBaHHS CHUCTEM BIOpo- Ta yaaposaxucTy. OCHOBHa METOJMKA CKJa-
JaHHSI PIBHSIHB PyXy BIOPO130JIbOBAHOTO TLJIa — 1€ 3aCTOCYBaHHsS (opmalizma
Jlarpanxa.

ITocTanoBka 3agaui

VY poboTi MPONOHYETHCSI METOJUKA CUHTE3Y PIBHSAHb PyXy BiOpOi30JbO-
BaHOI TPOCKOMIYHOI CUCTEMH 13 BUKOPUCTAHHSAM 3araJlbHUX TEOPEM AUHAMIKH
K JUIsSl €JIEMEHTIB MPUIIAly, TakK 1 Il KOPIYCY 13 CUCTEMOIO BiOpo3axucty. [lpu
bOMY MPY>KHI CHUJIM Ta X MOMEHTHM BU3HAUAIOTHCS 13 BUpa3y MOTEHLIAIbHOL
€HEeprii, a CWJIM ONOpy Ta iX MOMEHTH — Ha MIJACTaBl (PYHKIT po3citoBaHHS [4].
BBaxkaeTbcsi, M0 cUCTEMa BIOPO3aXUCTy CKIIAIAETHCS 13 MACUBHUX BIOPOI130JIsi-
TOPIB.

OCHOBHA YaCcTHHA

PiBHSHHS pyXy KOXXHOTO I-TO elieMEHTa TipOCKOMIYHOI CHCTEMH 3allu-
cytoTbest B ocsix cucteMu koopauHat (CK) O;X;Y;Zj sopcTko 3B°s13aHOT 3 HUM:

iG;

+ 0 x Kjgy = ieOi + L 10, — Lijiag, —MiOiCy x W, (1)

dQ =2 5 = .
%:Fie_FRi,i{l_Ri,i—l’ |:1,...,n, (2)
VY dpopmynax (1) ta (2): (ji : Kioi — TOJIOBHUHM BEKTOP KITBKOCTEH PyXy Ta

. o . 14 . . - 7e
KiHeTHWYHHI MOMeHT i-To enementa; 0K.4 /dt — BimHocHa moxigna; F°, My —
> IG; > T iG;
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TOJIOBHUI BEKTOpP Ta MOMEHT 30BHIIIHIX CHJI, JIOYMX Ha i-i eJeMeHT; Lj i-10; »

— — —

L i 110, » Rii_1, Rijs1 — MomenTn Ta cumm B3aemonii mMix i Ta i-1(i+1) enemen-
Tamu, Woi , O — TIPUCKOPEHHS TOYKHM TIiBiCy ) i Ta KyTOBa MIBUAKICTH I-TO
enementa, C; — IEHTp Mac i eleMeHTa, N — KUTbKIiCTh IEMEHTIB (POTOp, paMn).
3a3Haunmo, mo | =1 BignoBigae poTopy, IpUIOMY El,OOl = ﬁl,o =0, OTC)1 =0.

V Bunazaky po3oixuocTi nentpis miasicy O;_y ta O; enemenrtis npunany,

MOMeHT cun B3aemoxii Ljj 1 mpu nepexoni Bix nomoca Oj_; 1o O; BusHauyaeTh-
cs1 32 GOPMYJIOIO:
Lio, =Lio_, +Oi0;_y xR i, (3)

B SIKIil HEBIZOMI CKJIAJIOB1 CHJIM B3a€MOil Ri i_1 I-ro Ta 1—1 enemeHTra Bupa-

KAIOThCA 13 Qopmyn (2) NHUIAXOM MOCHIJIOBHOTO BUKIIIOYEHHS CHJ B3a€EMOJIIL

ﬁl,zl vy Ri—l,i nonepeanix | —1 eJeMeHTIB:
d -1 -1 . .
EZQJ' =Y F +Rii1. (4)
j=1 j=1

VY pasi ypaxyBaHHs NpyXKHHUX Aedopmalliil ornop oci MmiiBicy eleMeHTa, y
MPUITYIICHHI MOCTYNAJIbLHOTO TEePEeMIIIeHHS HOTro OCi MIABICY, CHIIM B3ae€MOJIIi

BB@KAIOTHCS BiJOMHMMH, Ta iX MOXKHa mogaty Tak: Ry q=—h_4fi 3 —Ci_4F_4, ne

h_y, Ci_y — miaroHanpHi MaTpuIi Koe(illieHTIB B’I3KOTO TepTs Ta KoeillieHTIB

IpyXHOCTI, [;_y — pajiyc-BeKTOp NepeMilIEHHs [IEHTpa MmiaBicy | —1 enemenra.
Bignosizno, Bexktop G0, ; y dopmyni (3) mnomaethes sk cyma

00, ;=pj1+1=00" ,+0O/_10O; ,, mo cKkragaerhcs 3 MOCTIHHOrO BeKTOpa
Pi_1 =0;0’; ; Ta paxiyca-sexropa F;_y =0j 41O, ;. Ocrauniii Bu3Ha4ae nepemi-
mennst moyatky Bimtiky CK O;_yX_1Vi_1Zi_1, BUKIHKaHE TPYXKHUMH J1edopma-
ISIMU ITIIIAITHAKIB B OCAX miaBicy | —1 eaemenTa. 3a3Ha4mMO, 10 IS Iy TIIH-
BOTO €JIeMEHTY BHKOHyeThes ymMoBa P; =0, a npysni gegopmarii f; BpaxoBy-
I0ThCSl TUIBKU B OMOpax poropa (MOMEHT MPYXKHOTO Jiebanancy). Y BUMAAKY A0-
CJIPKEHHS BIUIMBY HU3bKOYACTOTHUX KOJIMBAaHb HA MOXHOKHU T1POCKOMIYHOI CH-
CTEMH JUIS 30BHIIIHBOTO KapAaHOBOTO MiaBicy mpuiimarots T; = 0.
PiBHsiIHHSA pyXy BIOPOi30JIbOBAHOTO KOPIYyCYy npuiaga 3anucyroTecs B CK

Ok &My » 5KOPCTKO 3B’s13aHOT 3 HUM, OCI SIKOI € IIEHTPATbHUMH OCSIMH 1HEPIIii:

0K,

Ok = — _ — e — —
—dt + (Dk X Kkok = Mkok + LkOk — Lk,nOk , (5)
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n,k n,k

ok, ok
Gt 2=Qi= 2 F +Re (6)

=1 1=

[

- — . o . o

ae Q,, Kkok — TOJIOBHUM BEKTOP KITLKOCTEH PyXy Ta KIHCTHYHUA MOMEHT KO-
mycy; 0y — KyTOBa IIBUIKICTh Kopiycy; Ly no, — MOMEHT CHII B3a€EMOJII1 KOp-
myca Ta N-TO €IeMeHTa TripockomiyHoi cucremu; R, =R7 + RED ,
— —»Tc —>q) . .

Lkok = Lkok + Lkok — CHJla Ta MOMEHT CHJI CHCTeMH BIOpPO3axHCTy, SK1 Ioja-
I0THCSI IK CYNEPIO3HLlis TOTEHIabHUX Cl Ry (MOMEHTIB HOTEHIIAIBHUX CHIT

LTkEOk ) Ta cuJ1 Oopy ﬁf’ (MOMEHTIB CHJI OIIOPY L(kDok ).

[Ipu ckmananHi piBHSAHB, 3a onopHy CK BuOupaerbcst reorpadiyHa cuc-
tema koopauHaT O&ng, Bice Of sKkoi HanpsMieHa Ha cxij, Bick On — Ha miB-
Hiy, Og — mo BepTUKail Micls Bropy. I3 pyxomum 06’ektom 3B’s13yeThesi CK
Op&oNolo > KyTOBE MONOKEHHS OCeil sikoi BimHOCHO reorpadiunoi CK Busnaua-
€TBCSI KyTOM PUCKaHHS (KYT Kypcy) o, KyroM audepeHty (tanraxa) 9, Ta Ky-
TOM KPEHY @ .

Kyrose nonoxenus CK O, & Cy BimHocHo CK Oy & M,E, , BU3HAYAETH-
cst kyramu Eitnepa-Kpusosa v, 9, ¢ (puc. 1), a nepeMiilieHHs TOYaTKy BIIJIIKY
CK O, &y &y BimrocHo Oy& M,E, BU3HAYaeThCs KoopanuHaTamu &, M, G .

lo

3"

Puc. 1. Kyrose nonoxenus CK O, &y BimHocHo Oy M,E,

[Mepexoau mix Bkazanumu CK Bu3HauaroThCst MaTpuisivMu S ta A,

OiﬂCLOoionoCo L)OkékTIka ;
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Cuii Ta MOMEHTH CHJT B3a€MOII1 BiIOPO130JIBBAHOTO KOPITYCY 13 00’ €KTOM
(OCHOBOIO) MOKHA BU3HAYUTH 13 BUpa3iB [4]:

ﬁn_{ oI oIl an} 50 {acp oD aq>}
k =Y T 7 ; k =Y <= ' .=
o on o o5 on o @
| 7T T T bis . D (0] (0] (6]
Lkok:{l‘kik’ Lknk’ Lka}’ Lkok:{LkE»k’ Llek’ Lka}’
IS
LT ——d—Hcos +d—Hsin Ccos9; i ——d—H—d—HsinS-
KT T ge Ty T 4o dy
LT ——d—Hsin —d—Hcos COS9;
k(;k dS (P d\l] (P '
dd dd . dd do .
L® =~ cosp+—sinecos9; 1P - ==~ 7sing:
TR T 46 dy
dod . dd
1P =~ sing——cos®cos 9.
kCk 49 ¢ dv ¢

BBaxaemo, 1m0 BiOpOI30JISTOPU MOAAIOTHCA Y BUTIIANL TPbOX MPYKHUX
CIIEMEHTIB  MapaneapHux Ao  koopauHatHux ocen  CK  O&nEy,

i) Ty fic — KOOPIMHATU TOYOK 3aKPIMICHHS BIOPOI30JIATOPIB HA KOPITYCi HPH-
nany y i ke CK.
[o3Haunmo 4epes Cje, Cy,, Cc Ta hyz, hy,, hy KoedimienTn npyKHOCTI Ta

KOoe(DILIEHTH B’SI3KOT0 TEPTS BIOPOI30JIATOPIB B HANPSAMKY KOOPJIWHATHUX OCEH
CK O, & nyC - Braxkaemo, mo cuiy NMpy>KHOCTI JIIHIAHO 3aJIeKaTh B aedop-

Malliii, a CHJIM OTOopY JIHIWHO 3a1ekaTh Bl MBUAKOCTI Aedopmariii. Tomi mo-
TeHIianbHa enepris [1 Ta ¢pyHkiis posciroBanus @ 3anuiryTbes, y 3aleKHOCTI

BiA neopmaniii Ay, Ajy, Al IPYKHUX €IEMEHTIB CUCTEMH BIOpO3axuCTy, Ha-

CTyrIHI/IM YUHOM.:
H—lm A? A? AP CD—lmhA2 h. AZ +h, A2
—EZ(CU; iz + CimAiy +CicAir). _EZ( 12A1e + Ay + hicAje)-
=1 =1

I3 ypaxyBanuam Matpuui nepexony A, mik CK O,En,C, ta O &MLy
OTPUMAEMO:

A =&+ (a1~ N +agp N, —343- N,
Ay =M+ayy -l + (@ —1) - iy + 33 I
Ay =C+ag g +ag - ligt(agz =1 -1,

1€ a; — eJIeMEHTH MaTpui A .

ij
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Jlnia ckinajaHHs piBHAHD PyXY TIPOCKOMIYHOT CHCTEMH BUKOPUCTOBYETHCS
Meroauka Inuriacekoro O. HO. [1, 2, 3], 3a SKOH BHUKIIOYAIOTHCS HEBIIOMI

CKJIaJJOBI MOMEHTIB peakuii Li,i—loi y OcCsX MiABICY esieMeHTIB. Bigomumu
CKJIQJIOBUMH IIUX MOMEHTIB BBaXKAIOTHCS TaKi, 0 HAIIPSIMIICH] B3I0BXK OCEH TIi-
JBICY €TIeMEHTIB. MOMEHTH M ieOi TaK0’X BBOKAIOTHCSI BIJIOMUMHU.

3a3Ha4MMO, 110 B PIBHSIHHSAX 00€pPTAIBHOTO PYXY KOPITYCY TaKOX BUKITIO-
YaIOThCSI HEBIIOMI CKJIaJI0BI MOMEHTY En,kok . CucreMy piBHSHB PyXy Y IIOMY
MOTPIOHO TONMOBHUTHU BUpPa3aMH JIJIT MOMEHTIB KEpyBaHHS Ta CITIBBITHOIICHH -
MU TSI KyTOBHX IIBUIKOCTEH CIEMEHTIB (Bi 1=12,....,nKk.

KyTOBi IBUAKOCTI OCHOBH ), Ta KOpIyca (), BH3HAYAOTHCS Ha IiJICTaBi
CIIBBIIHOIIEHB

@ = Q2+ Yo + 5 + Py : O =0y +Y+3+0,

ne () — kyroBa mBUAKICTH reorpagiunoi CK.

BBaxkatouu njisi KOHKPETHOCTI, 10 TPOCKOIYHA CUCTEMa CKIIAJAEThCs 13
30BHIIIHBOTO TPHOXBICHOIO KapJaHOBOTO MIABICY Ta YYTJIMBOTO €JIEMEHTa
(TPbOXCTENEHEBOT0 T1POCKOMA), KyTOBI MIBUAKOCTI 30BHIIITHBOTO KapJAaHOBOIO
MIJIBICY MOJIAIOTHCS TaK

(736=(7)k+de; 6)35:(_1))6+Be; 6)4:6)5+i(e, (8)
a KyTOBI1 IIBUAKOCTI YyTJIUBOTO €JIEMEHTY
6)3:6)4+dr; 632:6)3"‘6", 6')1:(_1))2+')‘/r. (9)

Tyt ?r — KyTOBa HIBUIKICTb OOEpPTaHHS pOTOpa TpOCKOMNa, MOBOPOTU HA KYTH
O, Ta O, 3A1MCHIOIOTHCA HABKOJO BEPTHKAIBHHUX OCEH, IOBOPOTH Ha KyTH [,
Ta 3, 3A1ACHIOIOTHCS HABKOJO ropu3oHTanbHUX ocell. Ilepexin mixxk CK Bu3Ha-
4aeTbCA MaTPULIAMU Ilepexony A :

Ok —2—>0g%YeZs.  OiaXisVisZin—3—0% iz
1=12,..5.

[To3HaunMo By YacTUHY piBHSHB (1) Tak

T X KiOi = ixj TNy

dKiOi = 4 qi,Oi _ {K’r K’_r K’{Zi } .

Toni micyis BUKITIOUEHHSI HEBIJOMUX CKJIQJIOBHX pPEakKilii, 3amuiieMo Ha-
CTYITHI PIBHSIHHSI 00€PTaNIbHOTO PYyXY UYTIUBOTO €IEMEHTY
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K]’-yl =H = Mleyl + lez)&
Kéxz + K1'x1 COSy, + Kllz1 siny, = ngz + I—2,3x2 - MZE,)lxz , (10)
K3z, +(Kay, +Kiy, )sinBy +(Ka,, =Ky, sinyy + Ky, cosy,)cosp, =
=M3, +Lg4,, —Mgyy, SINB, —Mgzy, COSB, + M3, .

Onyckaroun piBHSHHS 30BHINIHROTO KapAaHOBa TMiABICY, M KOPITYCY
npuiiaay OTPUMAEMO HACTYITHI PIBHSIHHS 00€pTaIbHOTO PyXy

Kiz, + Kéy, COSaL —[Kéye +Kgy, 0SBy — (K, — Ky, Sinye +
+K;124 COSye)SinBe}Sin O = Ml?%k + Lk&k —[La,sxs +(m6,36 X Wos )X }x
6

XCOS g +{[L5'4y5 - I\/I\éfy5 }cosBe —{—(L4’3X4 +(m454 X v*vO4 )X jsin Ve +

4
— — e - — — -
+(L4’324 +(m4p4 xWo, )Z jCOSye —Ms,, }sm Be +(MgPs X Wo, )y, }sm Ol —
4

D .
~Miez, ;

Kt + K Sin e +| Ky, + K, csB, — Ky, — Kiy, sinye + (11)
+K;124 COSye)SinBe}COSae = I\/I|§‘nk + Lin, —[Le,sxﬁ -

+(m656 X Wo, )X6 }sin oL — {[L5,4y5 ~Ms,, ]COSBe _|:_(L4,3x4 +

o), s (Lo ), Y-,

o D
+(m6p6 X Wo, )yG}COSOLe —Myen, -
’ e D
Kige =Mig, + g, —Licee, ~Mice,
— D —_— — — D — — .
e Mk,6 = OkOG X Rk,G’ Mi,i—l =OiOi_1>< Ri,i—l’ | :1,2,...,6.
Y pisusHHsX Kopmycy MomeHTH Ly gr  Lgsy . Ls 4y, He Bukmowanucs,

OCKIJIbKHA BBaXKAIOThCS BIIOMUMHU. L[ MOMEHTH BUHUKAIOTh B OCSIX MOBOPOTY Bi-
JMOBITHUX PaM Ta CKJIAJIAI0THCS 3 MOMEHTIB OMOPY, MOMEHTIB TEPTS Ta KEPYIO-
4uX MOMEHTiB. MomenT L, 37, B HAaBCICHHX DIBHSHHSX TaKOXK BBAKAETBCS Bi-

JIOMHUM: BiH MO>KE€ BKJIFOUATH MOMEHTH CHJI OMOPY Ta TEPTsSI B BEPTUKAJIbHIN OCi
TIOBOPOTY YyTJIMBOTO €IEMEHTa Ta MOMEHT KepyBaHHs. MomeHt L, 3x, € HEBI-

JIOMHUM 1 IOBUHEH OyTH BUKIIIOUEHH, YPaXOBYIOUYH CITIBBIIHOIIECHHS
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! !/ ! ! D
Ly 3y, = (Kay, + g2y, )c0s0, —[Kay, +(K3y +Kqy +Mgyy )cosp, —
- D . .
_(Ké22 - Kl'xlsln YV + Kizl Cosy, + My, )sinB Isina, .

V cBOW uYepry, B OCTaHHBOMY BHpa3i MOMeHT Lg 2x, MOXE BKJIIOYaTH

MOMEHTH CHJI OIIOpY Ta TepTs Y TOPU3OHTANBHINA OCi TOBOPOTY UyTJIMBOTO ee-
MEHTa Ta MOMEHT KepyBaHHS.
VY piBHAHHAX oOepTanbHOro pyxy (10) ta (11), mpuckopeHHs LEHTPIB IIi-
JIBICY €JIEMEHTIB BU3HAYAIOTHLCS 3 BHPA3iB:
2=

WO WO +8kX(p6+r6)+03kX((,OkX(p6+r6))+C:j—;+20)kX
t

dr6
dt ’

o dE L dR (12)
Wo, =Wo,, + €41 % (Py +I‘i)+(0i+1><(03i+1><(pi +ri))+F+20)i+1><—,

dt
i=12..5,
ne npuckopenHs nodatky Bimiiky CK O, n,C, Ta IeHTpa Mac KOPIyCy MaloTh
BUTJIS]T
— — B e
Wgo =—0+——=+QxVpg;
0, =Y at B
N S 13
Wo, =Wg + & x T + Oy x(® x?)+dz—rk+2€o « i =
0 =Wo, * &> fic O x Xl )+ K4t

—

_ \" . . . ~
Tyt Vg, d_B — MIBUJKICTh Ta MPUCKOPEHHS BiOpomepeMimieHHs 00’ekta, § —

MPUCKOPEHHS BIJILHOTO MaiHHS.
Jlnist 3anucy piBHSHB (6) TOCTYNAIBLHOTO PYXy KOpIycCy NMpuiaaa, MoXiaHl

BiJl TOJIOBHHX BEKTOPIB KUIBKOCTEH pyXy Q; €IEMEHTIB BUPAa3HMMO 4epe3 IpHC-
KOPEHHS BIJMOBIIHUX LIEHTPIB MAC:

Wci Z\TVOi +§i><ﬁCi+cT)i><((73i><5Ci); i=1,2,...,6, (14)

pUYOMY \TVOi BU3HAYAIOTHCS 13 popmyi (12).
PiBHSIHHS MOCTYNAJIBHOTO PYXy BIOPO130Jb0BAHOTO MpHJIaJa CKIAAat0Th-
Ccsl 3 pIBHSHb pyXy Kopnycy

n,k
. Ol o0
mecak ZFjak—a—i—a—&’

o o
Zch Zka o o

(15)
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n,k n,k
2MiWe g =2 Fit, ‘2—12 - 2%)
)=l )=l
Ta, IPH BpaxyBaHHI MPYXHUX aedopMaliiii Omop poTopa, piBHIHb IIOCTYIallb-
HOT'O PyXy poTOpa
MWe,y = Flil B th X = Cx X MWeyy, = F]i/l B hYl Y- Cy, Y1:
(16)
MWe,, = Flil - hz1 L~ Crl

Takum yMHOM, cHCTeMa PIBHSHb PyXy OyJe CKiIaaaTtuch 3 piBHAHB (10),
(11), (15), (16), B ssKkMX KyTOBI MIBUAKOCTI BH3HA4YalOThCsA BHUpasamu (8), (9), a
npuckoperss — (12), (13), (14). 3a3Haunmo, 110 OTpUMaH1 PIBHAHHS MOTPIOHO
JIOTIOBHUTH CITiBBITHOIIICHHSIMH JIJI MOMEHTIB KEpyBaHHSI.

BucHoBKH

CuHTe30BaH1 pIBHSHHS pyXy OyAyTh yTPUMYBATH BIJIOMI peaKilii y piB-
HSHHSAX PYXY SIK €JIEMEHTIB NMpUiaay TakK 1 y pIBHAHHIX PyXy KOpIycy, IO J0-
3BOJIMTH JOCHIKYBAaTH JUHAMIKY B3a€EMHOTO BIUIMBY CUCTEMHU BIOPO3axXHUCTy Ta
TIPOCKOIIIYHOI CUCTEMHU.
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