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CMEeKTpa/bHbIX NIOTHOCTEM MPW aHanM3e PasnMyHbIX NPOU3BOACTBEHHbLIX AAaHHLIX B BUAE
BPEMEHHbIX PS0B.

(a) (6)

Puc. 2. KBapTanbHble gaHHble () M OUeHKa CMeKTpanbHOl nnoTHocTu (6) pacxoja matepuanos (M.KB.) Tunorpa-
hun OAO «CnekTp Maiin».
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FO. B. Tpy6HukoB, M. M. UepHABCKN

O JINHEVNHOW CBA3N MEXAY KOPHAMMU MONNHOMOB
LWECTOWM U TPETbEW CTEMEHEN

B paboTe ycTaHOB/EHbI U AOKa3aHbl HEOOXOAMMbIE W [AOCTaTOYHbIE YCNOBUS, CBA3bIBA-
towye Ko3apUUMeHTbl NOAMHOMa KOMMIEKCHOrO apryMeHTa LwwecTtoi cteneHn suga (1)

P(z) =26+ G5+ M+ GB+ C22+ GZ+ B ®
C KoathpuumeHTaMm NoONMHOMA TPeTben cteneHn suaa (2)
Qs(z) =+ z2+ 022+ as 2

MPU HANYMN NINHEAHON CBA3N MEXAY KOPHAMMW 3TUX NOANHOMOB. O6 aKTyaslbHOCTW fAaH-
HOW TEMaTUKW CBUAETENbCTBYET CTaTbs 1.

O603HauYMM KOpHM nonnHoma (2) yepes pi, Pz, P3 W, KPOMe TOro, 0603Ha4UM
O = 2p«+ 3P, O =3pi +2p2, 4 = 2px+ 3p3,

O=3pi+2m O0=22+3m8 [ =3p2+ 2p.
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Teopema. Yucaa q; (j = 1,2,...,6) asaaomes wopuamu nosunoma (1) moeda u
moavKo moezda, ko2da paspewuma omnocumesvno a; (j = 1,2,3) cucmema ypasuenud

c1 = 10ay, 37a] + lday —c; = 0,  60a; + 100a;ay — 20az — c3 = 0,
36a] + 234atay — 100ajas + 49a3 — ¢4 = 0,
180a’ay — 120ajas + 210a1a3 — 140azas — c5 = 0,
36asaz + 216a3a; — 462a aza3 + 36a3 + 343a; — cg = 0. (3)

B ce010 ouepedv, neobrodumvim u docmamouHvim Yeao8UEM 0OHOZHAYHOT PA3PEUUMO-
emu cucmemvt ypasnenutl (3) omuocumenvno a; (j = 1,2,3) asasomea pasencmea

5¢t — 24cicy + 165 + 32¢ic3 — 64y = 0, (4)
&b — 8c3cy 4+ 16¢1¢2 + 8c?cs — 32c5¢5 + 645 = 0, (5)
52225 . 5 )
1—661 — 23930c; ¢ + 39445cics + 43369cc; — 145432¢1c0c5 +
4 117649¢3 + 1800c3 — 137200¢s — 0, (6)
npu 2mom
¢ 37 N 143 N 1 1
a| = — ay — ————C —C a3 — ————C —C1Cy — —C3.
1o P 1400t 14 P 14000 Y 28 1P 2070

HokasarensctBo. Heobxomumocts. [lycrs uucna ¢g; (j = 1,2,3) gBisiorcs Kop-
HsiMu nosimHoMa (1), Torma

¢1 = —10p1 — 10pa — 10ps, o = 37pT + 88p1p2 + 88pips + 37p3 + 88paps + 3713,

cz = —60ps — 280p3py — 280pps — 280p1p3 — 640p1paps — 280pips —
— 60p3 — 280p2ps — 280pap? — 60p;.

fBublit BuA ocTaBmuxcs KO3IMDMHUIMEHTOB ¢4, €5, Cg B TE3UCAX JIOKJIAJA NPUBOIUTD
He OyeM u3-3a u3auinaeil rpoMosnkocTu. [lonydennple BoIpazkeHus NpPeICTABIASIOT OO
CUMMETDHYHBIE [OJUHOMBI OT HepeMeHHbiX p; (j = 1,2,3) u mo u3BecTHOi Teopeme |2,
c. 322| 0 BO3MOKHOCTH WX NpPEJICTABICHUS YePe3 JIEMEHTAPHbIE CUMMETPHYECKHE MOJIU-
HOMBI, MOI'YT OBITh BBIpazKeHbl depe3 Koaddumuentor nosunoma (2). Ipogenas Hykubie
npeobpasoBanus, noaydaeM cucreMy yvpasuenuit (3). IIpoejem anaius 91oil cucTeMbl.

V3 nepBoro ypaBHEHHSI CHCTEMBI BhIpazKaeM @) H MOJICTaBJISIEM er0 B OCTABHIHECS YpaB-
nenns. Ha BropoM miare u3 BTOpOro ypaBHEeHHs CHCTeMBI (3) BbIpazkaeM ag M CHOBA HOJI-
cTaBjIsieM B OCTaBIIHeCs VpaBHEHHS cHcTeMbl. Hakomen, Bblpazkas W3 TPeTBEro ypaBHe-
HUS OJYYUBIIEHCS CHCTEMBI Q3 M HOJICTABISS €10 B OCTABIIHECS YDPaBHEHHS, HOJIYVYIaeM B
TouHOCTH ypaBHeHust (4)—(6) Kak HEOOXOJIUMbIE VCJIOBHS PA3PENTUMOCTH CHCTEMbI YpaBHE-
unii (3) ornocurensuo a; (j = 1,2,3).

Hocrarounocrs. [lycrs pomosnensl paBerctBa (4)—(6) u kosdbdunuentsr ypasue-
uusg (1) Beipaxkatorest gepes a; (j = 1,2,3) B coorBercTBu ¢ cucremoii (3). Tlomaras

a; = —(p1 +p2+p3), ax=pip2+pips + paps, Az = —pipaps,

noJyaaeM, yTo KoadbdunueaTs noaunoMa (1) uMeroT npejcrapieHue

a=—(@+et. ... +ag)c=qg+tqagt... a5, .., = (102391957,
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T.e. B CHJIY TeopeMbl Buera 4ucina ¢, ¢o, ..., (¢ GBJILAIOTCI W ero KOpHAMH. Teopema
JIOKa3aHa.
ITpumep. PaccmMorpum ypaBHeHuE

2% — 602° + 14892 — 194402* + 14164922 — 5449802 + 864864 = 0. (7)

st koadduimenToB 910oro ypaBHenns BuinoiHerbl yeiaopus ceazu (4)—(6). Tlo dbop-
mytam qisg a; (j=1,2,3) morygaem a; = —6, ay = 11, a3 = —6. Takum obpasom,
HOMUHOM (2) B 9TOM CJIVYae UMeeT BH/I

22— 622+ 11z — 6.

Ero kopHsiMu gBisiiorcst gucaa p; = 1, py = 2, p3 = 3. Kopusimu ypasaenus (7) spis-
forcs ducaa 11, 12, 13, 7, 8, 9, T.e. quHeiiHble KOMOUHAITHH

G1=2p1+3p2, q2=3p1+2p2, q3=2p1+ 3ps,

g1 = 3p1+2ps, g5 = 2p2 +3p3, g = 3p2 + 2pa.
Pabora seinonnena B pamkax 'TTHU Pecnybiaunku Benapyes «Kouseprenmusa—2020».
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V. V. Kuzniatsou, A. F. Marko, S. E. Karpovich

ALGORITHMIZATION AND MODELING
OF MULTICOORDINATE MECHATRONIC SYSTEMS

A large quantity of mechatronic systems is based on trajectory constructing on topologi-
cal manifolds (particularly on curves and surfaces) with given accuracy [1]. For automated
control of these systems it is preferable for trajectory planning to be given in the form of
finite equation or system of equations. These systems with the behavior which is established
with exactness up to variety intersection are related to the class of mechatronic systems [2].

In the paper the problem of algorithmization and modeling of mechatronic systems
presupposes the synthesis of differential analyzer in the form of differential equations for
which the solution is the reproducible program of movement is considered.

Common formulation of a task of the algorithmization programming motions of the
multi-coordinate mechatronic systems of different technological devices and space mecha-
nisms, including robots, manipulators and mechatronic systems has the next describing.
It is known that the motion of the multicoordinate devices describes by the system of
differential equations of 2 degree with the help of mechanics, for example, of Lagrange [3, 4].
Equations of the motions can be reduced to the following form, considering the features,
of the multicoordinate systems, which have autonomously-controlled coordinate modules,
that count is determined by the need to realize a required number of degrees of freedom in
three-dimensional space:

aji:pi(xl,...,xn)+bi(x1,...,xn)ui, iil,n,



