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ZscneAeaHe Ha cHcTeMr4 sa aBToMaruqHo
y[paBJreHr4e Ha opaeHra Lrylfra
Ha op6ktTalrHr4 cTA HrIHH

Xp. SK. Ifemee

I,lucmuntgm,,E,tercmpou", Ilaeeen

!,r,,rronpenelrnr.{re o6u'r.aeuu opOqra.rr Hr4 craHrItrH (AOOC)
Il cbr{eraHI4e c aBToMarI'IqHH KocM}Ir{ecKa .ta6oparopnu u o6cepnaropHr.r rro3Bo-
JIflBar Aa ce ycbBcpIUeHCTBar r(ocMI4IreCKIITe r,rSC.rIeABaHkIrI x Aa ce ocufypH ile-
lper(:bcFraro lr peAoBrro rro,lyqaBaFre lra HayqHa u
AaI{HI4. Toga nosgoJttrBa !\a ce [poBexAar cJIoxH].I
xo- 6uo,loruq Il H er{clep I,rMe HTH, K aI{To r.r r43 rrp axlaHe
I(ocruoc.

flpo4r',uN<Hre./rHHflr cpoK r'ra cibrqecrByBaHe Ha Aooc la op6v:r-a rocraBfl
I'isK,'IrcqfiTeflHo BI'IcoKH LIsI{CI(BaHI,If KT,M anaparypara Lra cr.rcreMara Ba yIIpaB-
,lleHLIe Ha CTaI{Ur.iflTa, Kbrvr Her?gara opI,IeFrraur{[ v cra6nt.ruza\.rfl u K],M ApJ/fr.r
aBToMarLIsI4pann 6opAoBI{ clIcreMLI. Oco6euo rex{Kr,r u3lrcrrBaHkrtt ce rocraBflT r4
KT'M pa3xoAa FIa eHeprl'I-fl, I-Ieo6xoALINIa 3a ylrpaB,rreHr4e Ha bfdrroBoro IroJIolKeHI4e
rr KopeKur4rr wa op6wrara.

3a4auure sa yrrpaBd'reHrre Fra Aooc z npouecr.r,re na c6nuxaBaFre s cluKo-
BaHe IIopaxAar Mrlofo FIoBu reoperr4qI-Ilr upo6"lervn, LI3r,rcKBar rloBrzrtaBage I{a
eQer<rueHocrra a ror{llocrra Ha MeroAlrre sa pa3rrer 14 clrHl.e3 Ha cgcreMlz ga yrr-
paBJIeI-II4e' OcHosen rpurepurl ce flBflBa Mr.ruuMH3rrpaHero r{a pa3xoAa ga eHep-rnfl vlrrt ropr.rBo rrprz 3ala3BaHe Ha saAaAeHr4 napaMerpn Ha ABr.r)KeHHero Ka,ro
:bfJI I{_rz GfJIOBLI Cl(OpocTI{.

f,AHo or B Ha racuBHu cI4creMLI sacra6wluzagua, )KAl{ocr., I(oHTo B l,Iacrofl-
IIlI,Ifl MOMeFrr ca o 3a TO3r4 BlrA Cr4CTeMIl e,r{e re He ca B cbcroflr-rr4e r,a oc}IfypflT Ireo6xo4l.iuara roqlfocr lpt{ TprzocHa crzl-
6unusagun u lprzre]KaBar rB'bpAe Hr4cr(o 6rpso4eiicrnzer,

llepcnexrzaHo pelxeHl4e e Ii3IIo"I3BaHero Ha MoMeHTer{ MarHr4TorrpnBoA, cb3-
AaBaIII Fre3aBr,rcHMo ynpaBd'reHr4e Ha brJroBoro ABr.r>KeHrze llo ABa Naila.rra. ocu_rypflBal{ero Ha rpI4ocHa cra6unusaglzfl LIgHcI{Ba Aorltb,'rI-It4'reJIHo trgno,'I3BaFte Ha
x{axoBllK npI4 rlo.rler rlo no"rlflpHa op6HTa n,'IH fputBt4TarIIioHHa cl4creMa nD]4 IIo-
,rrer rro eKBaropr{aflua op6zra.

C:or,racuo e Il] npeaaBare,rrHara e)rur<qun rro crrrHaJra r{a ynpaBJreHnero
HMA BV]!A

6l



CT?(l) W(p)=
p"-l2dtror p-lo?

Aa ce 3arrl,Irxe BTrB BI4Aa

dt -1u2,
(2) dx"

a:t'z : - azXz- a t xt- b u x'Y

K'[,Ae'Io ar: Ji1, az:2dr a]4 b: 612r.

[I]e pzisr,,re4ane cuuresa'nu ai]ararut, ,d'ynpruneHue B KJraca sa ,ruueli
u neluueftnr4Te clrcreMr4 o't BkrI&: rra cr4cre4rzre c rlpda.IefiJrHBa crpyr(Typa
paKTepH3Lipauli4 ce c [rac'r.brRarre Ha pe.]Kr.rM Ha xJrr,3raHe 86B QuHa.rrnuR cr
Ha npexoAHI4f rlpoqec. Vnpheaanalrlciroi etsleftcrBr4e lqe ].rMa creAHurr

- sa rr4ueriHa cLrcrel,ra

o.'rrfu#*rpr,
Fr> -czrn1c^na"- a..

B:B't1 -c'*nlclna'-at

B'b3rro,'l3BaMe or KBa3r,rpeneftuux 3arlllc Ha ylpaBJIeHlaI!"Na
x,/rib3raHe c6fJracHo [2] , ce noryqaBa

LI,lCTeMaTa 3a VIIOaBJIeHI,Ie lvIOlKe

IZTC

xa-
\ufr
uIi

(3) ur: ui

- 3a crzcreMa c rrpoMeHJrr4Ba-crpyr<rypa [2]

(4) u.:[" sa 1't P*';o'-'-l 
B sa 1, p*,'<0,

KbAero o)0 u B{0;
- 3a cr4creMa c npoMeHJrr4Ba crpyKTypa c Mr4r{r.rMa.JrHo npeMecTBa

HgrrbJrHr,ireJrHr4fl MexaHrasrnr [3, 4]

I(bAero o)0)Ft>Fr, C*nlC"ra]>0, P*a:Xz*CxrXr, PunA:Xz|_Cusxltr"i.
Xapaxrepuo 3,a cucreMr,rre c npoMeHJrr4Ba cr.pyKryp,a e, qe ABH>KeH

pe)KLrM Ha X"rrT,3raHe ce peaJrr,rsr4pa B1bpxy xznepnoB:bpxHr{,FIa, .Korro ce
c ypaBHeFrlre or(n-1) peA, HapeqeHa xr4[eploBibpxHl4Ha Ha xJIBsraHe. B pas,r
LAHVTI Cryr{a( rf e oT rr:bpBr4 peA, nopaAr4 KoeTo npexoAl{r4flT npoqec e a
Ar{qeH. Vpanuenuero puna:0 oci4ryprBa rrorraAauero ua uso6p,asfBalqara r
B CeKTOp, KbAerO e BihsMo>Kiro B'b3HlrKBaHe Ha pexr4M Ha xJIlE,3faHe BbB
Boro npocrpaHcrBo, oKo,rro Koflro roqKa rpn6ya Aa,ce iopral{}iavpa Hac

ABI,IIKeHHe ua faeonure rpaeKTopHz, C:noruoureHvrrra, KoLITo ocl{r}rpfBar
qI4BOCT Ha CTZCTeMa C ynpaBJieHkre ur W yC,'IOBI,IflTa 3a nOlIaAaHe, Bb3H,I{K
ycroriuueocr Ha pexl,rMa Ha xJrb3fahe, ca [oryr{eFll.i e [2, 3]:
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(e)

V

(10)

u,:#x;-:+l 11 | sign p",

u,:J#uxr+-!$tl 1, I sign p*n.

Or reell ypaBHeI{I{f, Karo ce B3eMar r]oA Br-rr.iManue 3Hauure na xoe$uqzei{rr4Te,
ce cTLIra AO r.r3BOAa, He 3a ynpaBJreFrr.ie LL2 KOMyTr4pyeMaTaCGCTaBKa rro 3r_rar(a r.ra
pxr e rro-roJrflMa rro c'rofir-rocr or rreKotryrrrpyeMara, a nplr u, e o6par1o. Toea
ce A6,rI)K14 na Qaxra, qe np14 rtT,pB]lfl C,ryuaIt pexr4Mbr ga x.lr,srane e c6rrpoBo-
AeH C Kar{ecrBer{o HSNreHer{r4e.. Ha crpyKTypara or ycror?uHna (ycrorluan $oxycH.[].r Bbser'r n ce4,lo) n ueycroftu[Ba, AoKaro npu us r-reKoNryrrrpyeMara cbcraBKa
e Io-foJIfM a, 3aITIOTO pex<I4Ml,T I,Ia XJI.63raI{e Ce peaJrr43l,ipa
MexAy ABe rypn (ce4.rra) , r-io c pasr,rr4rruu napaMerpli. Vcra_
I{OBCHI{TC 3 AO TIOBI,IIICHA IXYMO3AIqIITHOCT HA YIIPABJICFII4C
u 3 cnpflMo u, [4,51, Koero Nrox(e Aa ce orleH?r cr'c c:borrro.uelr]4e.r.o Me)KAV rreKo-
Myrr4pyeMr.rTe cbcTaBKr4

(l l)

Er,pso4elicrBr.rero Ha cHcreMa 3a y[paB,'reHue, pa6orerqa B pex(r.rM r{a x,/1b3-
faHe, e BI'rHafI4 rlo-foJlsMo or roBa Ha ctorBerr{ara ,rr,rHeiit-ra cr4creMa. Tosa ce
AT,dlIlKI'r Ha cparra, ue 6t'pso4eftcrBuero I-ra c?rcTeMara ce ollpeAenrr or Hari-l,r arrKutl
orpIlIIareJIeI{ KopeH Ha xapaKrepl4crr.rqHoro ypaBHeHr.re, a npL crzcreMa c [po-
MeHJII'IBa cTpyl(Typa oTpuI{are,'IHlIflT KopeH B14Haru e no-fo,rflM oT To3r.r npH Jr14-
HeI4Ha cI'IcreMa, 3atqoro l4NIaMe r4 eAr4H rloJlox<rzredlel{ Kop€)ll l(opeuu FIa cljcre-
mara (2) ca:

-- 3a ynpaBJrer.rr4e ,/1

(t2) t tto l7-ct;E
^n- -t+V(fJ -@'*b o), f1,2- -0,5=-l 3,278;

- 
3Zl y[IpaBrIeH:lte u,

( l3)

- 3a ynpaB/reHr{e ,r3

(14) ),,': -#+ lgf nww;, xbz: - B :t ; 2,7.

Or cnnresa [ra AuFraMr.rqHa cr.rcreMa c Noe$iaqueHTV ar:gr-b:1 sa yrpe]Bdre_
I{I,iflTa LL1, LI2, u" 6axa [o,ityqeil]l cJleAHrzre crofiltocru:

( 15)

( 16)

(r7)

41: g: lQ,

Io 10
uz:7 o .r s2 Cv;:3,5,LP -r

sa Ct^t:3'2
C*n:3,5":lrr:;
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I.IAerO, Ce BHXAa, r{e cl,IcreMure, pa60TexlI4 B pe)XpINI Ha xd'IT,3f aHe, c.bsAaBar OBI,I

BTT3MOIKHOCTI4 3a I{I{OHOMl4fl Ha e,IIeKTpoeHeplIzfl, ToBa 03Har{aBa, r{e cl4cTe c
rrpoMenJrr4Ba crpyr(rypa cbc c:blqoro 6r'pso4eficrBl4e Karo ,rnneliuara (3

KoFrcvMI4pa oKoJIo 49 ntrn [o-MaJIKo roK ga MafFII4TorIpI{BoAa.
IIIe

Har?-uxonoMl4qHo e y[paBJIeFIrlE llst Koero rlpl4TexaBa IIo-foJIrMa HeI{

Or nonyueur4Te orpI4uareJIHt{ KopeHu [Ia xapaKTepI,IcrLIr{HLITe ypaBFIeHI'Ifl ce

Aa, qe 6rpso4ertcrBr.rero Ha clrcreMa, pa6oreqa B pelKI4M Ha xJlib3raFIe, e o
7 rrrrw [o-BLicol(o or roBa sa llrneirga cucreMa cibc cblqoro yrlpaB,'IflBalqo
Aericrene. llpu oruuraFre Ha i4BBoAa or [1], qe cI4JIara FIa roKa B lvtoMeHTI{I4fl
r{lrrorrprzBoA e rlporropUlroHaJIHa Ha KBaApara ua NoeSnulleHra npeA or

TrzpyeN,ra cbcraBKa or u2 vr cborBerFlo Ilo-roJlflMo eKBI,IBaJie]ITHO yrlpaBJIe
pe)Kr4M Ha xJrb3raHe cbrJlacHo AaAeHoro onpeAeJIeIILIe or V r K H H t6] .

npu6nuanreJrr{a ouerrKa Ira orHorreHr.rero Ha eKBr4BaJIeFIrHI4re ynpaBJIeIl
pe)K[M Ha X"[I,3raHe MOI{C Aa Ce AaAe c OTHOIIIeH}IeTO I]a I{eKOMyTI4p
cT,craBKr.r B pex{r,rM Ha xJrb3faHe (ll) Karo B cJlyqafl K:15.

B eaNnroqeHr4e Moxe Aa ce HanpaBsr cJIeAHI4Te I43BoAI4:

1. Cucrevrure 3a ynpaBJleHrze na [OOC, peaJILIBIzpaH]I BG3 ocHoBa I{
X([x'II4Te Ha XJITr3laHe' Ca IepCleKTI'iBeH KJIaC CLICTeMI'I 3a ynpaB,'IeHI4e.
xap aKreprz3 Hp ar c Br,rcor(a roqHocr, 6tpso4eficrBne 14 nyMo3 aI[LITeI{ocr.

2,Pexmture Ha x,rIT,BfaHe ca LrHBapr4aHTHI4 crlplNlo cMyIIleHI4fl I{ B

rlr4r4 r{a Marr{r.rrHoro rroJre Ha 3enrara [B] .

3. Cucterture c npoMeHJILIBa crpyKrypa ce xapaKrepl43llpar c:sc cpaBH
Ho frpocra peaJrusaIILIfl 14 MaJIbK pa3xoA Ha euepruftHI4 pecypcll B cpaBHe

B CpaBHerrHe c aKTr4Brlzre clzcreMHsayrlpaBJIeHZe, [o-TolIHIaIz no'6tpsoAeft
BarIH or rracr4BFrr4re cr4creMll sa cralLrJru3atryfr sa AOOC [7] .
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Systems for orient
taneous magnetic actuator with three
first algorythm is characteristic for a

ween two unstable qualitatively simil
In conclusion an assessment of t

tion of the algorybh,ms is given.
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