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8 I. NOCTAHOBKA 3ALAYY

B aTomM naparpade ZanTcAa OCHOBHHE ompelefNeHus i QOpMyan-—

pPOBKa ONTUMAaIBHON 3akaun.

I°. Bpelenue. ifHOTUMEe TeXHuUeCKMe 3alayu NPUBOLAT K Dac-

CMOTDEHVD TakR Ha3HBaEeMHX ONTMMAaJbHHX NpOLeccoB, XapaKTepu-
3yEeMHX TeM, YTO NpPOLEeCC ynpaBieHyf HEROTODHM ynpaBifdeMHM
00BEeKTOM JOJNXeH OHTh B KaKOM-TO CMHCJE€ HauAyymuM, Wiu, Kag
NPUHATO TOBODUTH, ONTUMaJbHHM. [HOTHa 3ajaya ONTUMAABHOIO
ynpaBieHsd ocloXHAeTCA 3PexToM 3anas3fHBaHUA. 3JanasiHBaHUE
MOXeT BOBHUKATh B CBA3K C 3aTpaToff BpeMeHu Ha nepenayy CurhHa-
Na uAu, Kak 9TO OHBaeT yaue, BH3HBAETCHA YNpOomMabuMyu fBJIEHUE
npelnoloXeHuAMn, B CuJAy KOTOPHX CUuuTapwT, 4TOo XelficTBUE mpoMe-
EYTOYHHX ¥ YyCUAMNBADINUX 3BEHHEB B ylNpaBiafieMoM 00GBEKTEe CBOLUT-
Ci K mnepelaye CurHajla C 3anaslHBaHueM. JLOBOABLHO OOWUPHHMA

KEpyr TeXHUYeCKuX 3alXay 3TOro pola YKIaLHBAETCHA B CIHeLyDmMyn

MaTeMaTHUeCKymD 3allauy: HaHa CUCTEeMa

(<)
L oxle) =yl

)
m\%ik wlt) 0.

rre Xx(t), gﬂ*); wlt) ckanaprHe QyHKOUM LeXCTBATENBHOTO
aprymedtra t  (Bpemenu) ; tf\ . anHedune ZudpepeHmmans—
HHE OUepaTopH NMOPALKOB K £ coorsercrsenmo; T =comit>0-
Cucrema (0) oXHO3HAYHO onpeleluT IBuEEHHE n300paxavmei
roukn (B coorBercTmypmeM K+ { — MepHOM ($a30BOM NpOCTPAHCTBE)
npy 3alaHHOM €€ MOJNOXEeH:M B HaualbHHN MOMEHT BpeMeH:H Yt
¥ QuKCUpPOBaHHON HavalbHOA QyHKLMH L‘?({:):k}(’c) y Yoo TEtet,
(koTopyn MH GyJeM CUMTaTh KyCOYHO-HENpPEpHBHO! C KOHEYHHM |

YiC.OM TOUEK paSpHBa NEPBOTO poia), ecClu yKasaTh 3aKOH



ympapnenus %) , t ¢t <%, - Ynpasmewnme | (t) TpeCyer-
cd BHOupaTh B KJlacCcCe LONMYyCTMMHX ynpaBieHulf TakuM o0pasow,
yToOH u300paXabmad TOYKa nepeuja 13 3alaHHOTO0 HAYaJBbHUIO 10—
JOXeHUd B 3alaHHOE KOHEUHOE IoJOoXeygiie B HEKOTOPOM CMHCIHE
onTuMalbHO (HampuMep, Tak, YTOOH MUHUMUBMDOBATH BDEMf nepe-
XoXka, &;;-to UM HeKOTODHI 3alaHHHW! QyHKIMOHAX).

B HacTrosmell padoTe JaeTcda oO6oOmeHyue NPUHIKIE MaKCUMyMa
N.C.HouTparuna (cu. I ) Ha ciyuall onTMMalBHHX NPOLECCOB C
3anasiHBaHlEM.

llpuMeHeHre 0G0CMEeHHOro NpuMHIMNA MakcuMyma K cucrteme (0)
usnoxeno B n. 2° § 3.

PaGoTa BunoiaHena B cemuHape J.C.IoHTpArvHa no MareMaTu-
YeCKuM MnpolneMam Teopuu KoJeOaHu#h u aBTOMATUYECKOT'O DEryiu-
poBauud.

fl npunHomy ray6okyp OiaaroXapHocTs P.B.laMrpenulse 3a
BHUMAaHNEe # OOJbUyD NOMOWb, KOTOPYD OH OKa3aj MHE npyu BHIAI-
HeHuu HacToame# paloTH. %

20, Ocuopnme ompexenenua. IycTs 90 — NPOM3BONBHOE T0J~-

MHOXECTBO JAuHENHOTro LeHCTBUTEABHOI'0 ‘I — MEPHOT'O0 NPOCTPAHCT-
sa £ Knaccou IONyCTUMHX ynpaBieHull Ha30BeM MHOXECTBO
BCEX KyCOYHO-HENpepHBHHX QYHELuM ¢ paspHBaMii NepPBOTO poda

WIt)  geftcrBuTensHoro aprymenTa + (Bpemenu), ompele-
JIeHHHX Ha NpOM3BONbHOM oTpeske t.<Y% €Y, u B Kaxquit Mo-
MEHT BpeMeHy NpUHUMaDLKAX 3HAYEHHd 713 G2 - QYHKOUM BTOTO
MHOXEeCTBa OyIeM Ha3HBAThL LONMYCTUMHMM YNpaBIeHUAMHU.

B HanpHeiimeMm GyZeM BCerZa CuMTaTh, YTO 3HAUEHNME yOpaB-

*
nemns WUl\t) B TOuke paspEBa .  paBHO mpelely CleBa:

i = uld®-0) -



Mycts X - n- MepHOe (a30BO€ MPOCTPAHCTBO (ODPMYNMDFE-
MO} HM¥e ONMTHMANbHOM BaJaum,a X = (X',..., x™)  rouyra 3TOrO

C, — —
npocrpaucrsa.llycTs, jajee,3aTaHd CKaJApDHHE (YHKIUU )( (3(,, é e )
L=1,... , 'L | HenpepHBHHE MO COBOKYNHOCTH apryMeHTOB 55.)

—

¢ W ¥ HermpepHBHO Iu¢depeHUMpyeMHE 1[I0 BCEM KOODAMHATAM

-—

BEKTOPOB X | ot mpocTpaHCTBA X -
lycTh CHUCTeMa ypaBHEHMN IBUXEHUA (GR30BON TOUKH
3 )= () L ,In(ﬂ) UMeeT BUIL

')‘(.L(Jc\:%L(il{\,—ikk—”ﬂ)b{kﬂ)) Lz, T=eomst>o o (1)

rie B mpapoi uactu cucreus (I) mox smaxom gymkmam L (X Y, LL_\)

——

\=4,...,n BuMecto aprymenros X, 4, W coctoar coorser-

crBeHEO X (t), XL [£-T) ult). Takum 0Gpa3oM,3anasmuBanmyit
apTyMeHT COJIeDAMTCS TOABKO B ($a30BHX KOODIMHATAX M OTCYTCT-
ByeT B ynpaBieHMM. Jd OJHOBHAYHOTO OMpeledeHNs TPAeKTIODUH

X (+)  cucremu (I) ma orpeske 1_¢< t:é{q HeoOX0IUMO 3ala-
BaTh He TONbKO JomycTumoe ynpasremme U(t) , £ <t et , |

_. n
HO ¥ HaYalbHYO (YHKIKD e (+) & :y\: ompe IeJeHHYHM Ha OT-

)
peske £ T ¢ T £T.. 3amermm, 4TO eciM HavanibHAs GYHKIUA Q(t),

t-tet g JEO 'KyCOYHO-HENpPePHBHA JOMyCKablad Da3pHB NEePBOrO
poZia B HaualbHEY MOMEHT BDEMEHM + o  TO B JTOM CIyyae IO-

muMo ¢yHrnuit U (t) | Jcoé{fé£.1 , C{?‘(H)t;?étf—_wL

— O

HEOOXOIMMO yKa3aTh K HayalbHOe BHauemnme X = X (&)
Fosopa 0 TpaekTepun cucTeMu (I) OTBeyabued JOMmyCTUMOMY

yIpaBJIeHUAD u(+) t_ ¢t <t ¥ 3aJaHHEHM Haualb-

)

—

HEM neMenTaM (g (t) | £ - T <& e t, | X MH BCerJa

g -

GyLeM mpexmoiaraTh, YTO COOTBeTCTBybmee pemenue X (t)  cuc-

tTeMd (I) onpeJeNieHO ¥ HempepHBHO Ha OTpE3Ke to <t ¢t .




Ha otpeske t - T <t < ta COBMajaeT C HenpepHBHOMH

HaualbHOX ¢yHkmMey o (Y) 1= X k)= 3 (+,)

39, &0 o
. $ODMyJIMPOBKA ONTMMANLHOM 3ajauud. IlycTh B _ 38-

IaHO TJHaJKoe ’f& -MepHOoe MHOTOoO0Opas3ue [V\?Q , 0¢ »?Q <

U HavaJbHHE ODJIEeMeHTH q (£) Xo . TpeOyeTca B KJacce IO~
MyCTUMHX yNpaBieHuit BHOpPaTh Takoe ynpaBieHue [ (+) ) toé{'ét, ,
yTOGH TpaekTopus X (£) , t_ ¢ t < JC1 , cucremu (I),coor-
BeTCTBybIag BHOpaHHOMY ynpaBiaemup U (1) ! 3aJaHHHM Hayallbe

HHM BleMeHTaM Gf(’c) bt ¢t¢t, , X, yiosrersopaia

KpaeBOMy YCJIOBHUD X Uc1) c M k ¥ MHTETrpal
t
) O Ty u) Yt 2)
.

odpaliaica B MUHUMYM,TIe CKaldApHAd GyHKIOMA %O( X, \’é , u)
yIOBNETBODAET TeM Xe YCIOBUAM, UTO M CKalADHHE (QYHKIMM

)U( X, g> uj) , t=1,..., n W NpU BHUMCJEHNN MHTETrpaia
(2) nox 3HaK ¢yHKUUHM -go BMECTO apryMeHToB X, 3 , W MH
noxcTaBUIM coorBeTcTBeHHO X (t) , X (t-7T) , () 3Bame-
TUM, YTO Npelerd WHTerpammu t_ L , B (2) He (¢UMKCHDOBAHH;
PUECHDOBaHH JHUIb KDAeBHe YCIOBMA: 3ajJaHH HayalbHHE OSNEMEeHTH

¢ (1), t-Tetet, ) X, m X(JC,) MPHHALNEe KU T M&

Ecnu )Lo( i,g,u)z | | To MM momyyaem onTMMAIBHYD MO

OHCTpOZefCTBMIO 3ajauyy LIS CHCTeM C 3anas3jiuBaHueM, Bcdgkoe xo-

nyctuMoe ynpasieuue  {( () M COOTBETCTBYDUYD TPAEKTOPUD

———

x (t)  yrosneTBOpADmME 5TOH 3ajaue, HAB0BEM OINTHMAJbHHMY

no OHCTpPOJeMCTBUD,



R
Ecnu pasmepHOCTH MHOrooGpasus M paBHa HyJID, TO

M% npeBpamaeTCcd B TOYKY ¥ MH MOJyuaeM ONTHMalbHYyD 3ala-

b

n
B BTOM CJlyyae SBAAETCA OTKDHTHM MHOXECTBOM IPOCTpPaHCTBA X .

Yy C 3aKpenJeHHHM MNpaBHM KOHIOOM ; €CJlu pDa3MEpHOCTH k =W

TO XpaeBoe yCIOBuE CrpaBa BooOme OTCYTCTByeT, Tak kak M

Celfvac MH ZaXum JApyryn (9KBMBANEHTHYD) (GOpMyIupOBKY
Hamefl onTuMmasibHO¥ 3alaun, O6giaee yILOOHYD IJad GODMyAUDOBKK U
JoKa3aTelbCTBa OCHOBHOI'O pe3yJbTaTa.

BsezeM B paccMoTperune nh + 4 - meproe ¢aseBoe npocTpaH-

" u GyxeM 0603HayaTh TOY-

x N+l o
CTBO nepeMeHHHx X', ..., X -
K1 3TOT0 NPOCTPaHCTBa, B OTJAUYNE OT TOYEK NMPOCTPaHCTBa }(
k+
OykBaMm Ge3 uepTH: X = (X°,..., DC“)‘ O0o3HayuM yepes L !
npAMoe npousBeleHne mEoromdpasus M Ha ocb X°. Torla
Halla ONTuUMaJbHaf 3akada JKBUBaJEHTHa clelypmeldl 3alaue.
CucTeMa ypaBHeHn#t IBuxenusa QasoBoii Touku X (f)=

= (x°H),..., x“(’c)) UMeeT BuUJ

Y= § (R W, -1 ul) 5 L0, n 3)

TpeGyercsa BHOpaTh Takoe ILONyCTuUMOE ynpaBlieHue U (’c) , foét-‘—ﬁ,’
YTOOH COOTBETCTBybma#d 3TOMYy ynpaBieHMD U HayalbHHM DJIEeMeHTaM
P (¢) =(0,9l)), t-T<tet,, X =10,X,), rtpaexropus

L) =(x°), XW) L_o¢ctet { » cucrems (3) yZosrer-

BOpANA KDPaeBOMY Y CJOBUD x(%,)é L{RM u goopiumara X°(t,)
o6pamaiach B MUHUMYM.

Bcaroe ZomycTumoe ympaBieHrue U(t) ¥ COOTBETCTBYDIYD
TpaekTopud X ({) yZomlneTBopaAbmue chopMynupoBaHHON 3ajaue,
Ha3B8BEM ONTUMAJbHHMN.

BBeleM B pacCMOTpPEHKWE€ BEKTOD

Loeow,w) =0 gw o, PR ) )




u sanumeM cucreMmy (3) B BexTopHO! dopme
xlt) = +( X 1), X=T), Ule)) 4)

rie moJ BHAKOM BeKTOD-OFHELUY { BMECTO apTyMEHTOB X, Y,U
MH TOXCTaBMNM cooTBercTBenmo XI(£), X(t-T), w(it) - 3ame-

TUM, YTO BEKTOp-PyHEIUA f( Xy Y u) He 3aBuUCUT OT X°
I a°.

§ 2. TIPHHUWI WAKCUMYMA IJIS CHCIEM C 3AINA3IHBAHKEM

B 3ToM maparpade chopMmyiupoBaHa u IoKa3aHa Teopemd I,
BHpaXabmaa MOJHYD CHCTEMYy HeOOXOIMMHX yClIOoBUE, KOTODHM yXOB-
JeTBOpAET BCAKOE ONTHMaNbHOE ynpaBlieHUEe ¥ COOTBETICTBYyDmAA
TPaeKTOpMA.

Kax u B npuruune Maxcumyma JI.C.IJoHTpAruHa, OCHOBHHM
coLepxaHueM TeopeMd I ABIAAETCA yCHOBME MarCuMyMa (paBEeHCTBO
(7)), nosToMy 3Ty TeopeMy eCTECTBEHHO Ha3BaTh NMPUHLMIOM MaK-
CUMyMa IJNf CUCTeM C 3ana3lHBaHMEM,

19, $opMyJIMpOBKA NpUHLUNE MakCuMyMa. BBeleM B paccMOT-

penne WN+| — MepHHE KoBapuaHTHHNE BekTop Y =(VY_ .., )

MPOCTPaHCTBa ><h+’ W COCTaBUM CKAJIADHYD (YyHEIVD
‘ " |
\f\w,i)\&,u):z \‘;ﬂﬁ(x)é,u\ :\y.&—(x,g)m) :
A= 0

Yepes Fﬂ(qafi,g) 0603HaYUM TOYHYD BEDPXHOD TpaHb

QyHKIAYN }—K*} X, % lk§ mpu PUKCMPOBAHHHX V) X \% W TpH
W MEHAPLEMCA Ha MHOEECTBE a0,
TEOPEMA I (mpuHmun Maxcumyma). Oycrs X (+)= (x°(t), X(t))
b, ¢t £t, |, onruMarsEas TpaexTopma CHCTEMH (3), |

COOTBETCTBYPIAA ONTHMANbHOMY ynpasiexuno U (t) t'<'f



1 mavanbuhM onementan \P(t)= (0, FW) trTetek ) X = (0, L)
TorZa HalileTcda Takaf HeHyJeBafd HempepHBHad BEKTODP-QyHKIUA

P = (0, 0= (g, ) toetet,, yroprer-

popabmas ma orpeske t_ <t € t,-T  cucreme

c - DHER A F D) AH (0, X, T, ulern)) )
yit)= .
\L ’Bx\. /D/)
a Ha OTpe3Ke t,-’Ffr{ = {1 CuCTeMe
. ' \ X T (- : .
\V.(“:_Qﬂ,(+(%,?t‘t\ﬂxff T), Wib) Clzot, . n (6)
. o X
YTO Ha BCEM OTpe3ke t_ é{:é:%:1 BHNOJNHAETCA yCIOBHE
MaKCUMyMa,
H gt T0, - ute) = MLy, X6, -1 ) 7)

1 HEpaBEHCTBO %yt)::ccqu% < 0 KpoMe TOro, B KOHEYHHi
MOMEHT BDEMEHN T,
HCe), 30, X0 ) =M [t X(8), Xl D) = 0 (8)
u BeETOp VY (%)= = (R(tg), oy ¥, (8 )] oproromanes k 4% -Mep-
HOJM KacCaTeJbHOH MIOCKOCTH 'T“& MHOPOOGpaBMH V]% B TOYKE
Xtk = (), X))

BcAkoe JomycTumoe ynpaBieHune U (¢) ¥ cooTBeTCTByDEyD
TpaekTopup X () yZoBAeTBOpADMME yCAOBMAM TeopeMH I, Ha-
30BEM DKCTpPeMalbHHMI.

[puHUKMO MAKCUMyMa COLEDEUT NOAHYD CUCTEMYy HEeoOXOXUMHX
ycaosui Lng onpeXeneHus onTuMaliell salaun. JelicTBUTENBHO,
ecliu HUCKJADUATH HeusBeCTHyD ¢yHrmup U(t)  npm momomm ycio-
sud (7), To BCe MHOroOoOpasue pemennit cucremu (3), (5), (6)

CTaHET 3aBMCETh OT I Nn+), HEn3BECTHHX napamMeTpoB (KpaeBHX



ycaosult). K aTuM napameTrpaM cileLyeT NpuCOELMHMUTD M YKUCHO
t,-to , KoTopoe, BOOOmE roBOpA, TakXe ABIAETCA HEUSBECT-
HEM TlapauMeTpoM. liTak, Bcero uMeercd L n+ 3  HEM3BECTHHX
napaMeTpoB. ®yERmuA H  OZHODOXHAZ OTHOCHTENBHO . mosTo-
My QYHKOUH Q%(k) onpeXeNeHH NUOb C TOYHOCTHD L0 OOMEro
MHOXUTENA U, CAeLOBATENbHO, ONWH U3 NapaMeTpoB ABAAETCH He-
CymecTBEHHHM. KpoMe Toro, OLMH U3 mapaMeTpPOB GBA3aH YCHOBNEM
(8), a Mexmy ocTaBmyMuca An+41 HeusBeCTHHMu NapaMmeTpaMyu
MH uMeeM fn+| CooTHOmeHul: Ln+4-R  cooTHomeHull XapT

3aflaHMe HadalbHOTO 3HaueHud X =(0,XA,) U KpaeBOro yclo-

BUA 3((-‘:1)6 L&H n ffé COOTHOmenu#t JaeT yCHOBHE
oprorosampuocts  (t,) LTk,

3ameTuM, OLHAKO, YTO XNJAA HaXOKLeHnA DKCTPeMalbHHX
ynpaBieHut u 9KCTpPEMalbHHX TpaeKTopult (cpelm KOTOPHX HaXo-
IATCA BCe ONTHMaJbHHE yNpaBieHnd i ONTUMAJIbHHE TPAEKTODPWii)
Bp/ TOMOWU TeopeMH I HYXHO pemuTh COBMECTHYD CuUCTeMy Judde-
peRnManbuux ypasHeHult (3), (5) ma orpeske t_ % € é‘f1'”t
u cucremy (3), (6) Ha oTpeske £{—Tfs-t'éfﬁ' 35eCh BO3HU-
KaeT TPyAHOCTH, CBA3aHHAA C TeM 0GCTOATENHCTBOM, UTO Heus-
BECTHHE (GyHKIMM xﬁﬂﬁ,u‘,Xh(f),ﬁﬁf)>‘“) ¥, &) Bxomar B cu-
creMy (3), (5) rxak ¢ 3anasZHBaKM@WY Tak X C OornepeXabiuM apry-
MEHTOM. INfl NuHeMHHX ONTUMANBHHX CUCTEM 3Ta TPYAHOCTH OTCYyT-
creyer (cm. § 3).

BuBeleM u3 TeopeMH I HeoOXoAuMoe yCHOBME LAf ONTHUMANb-
HBETV 10 OHCTpaXeficTBuD. Jndg 3TCro B Teopeme I ciaelyeT HONO-
EUTH 3(°(5'(,Té »W)=q{ - ¢ymkmma Y  npumumaer B 3TOM Ciyuae

BUX

Mo,z muw=y WIZTwW 4y



SBBeleM QYHEUMD

n
o~ _ A, — —
b (\\;,x,“)\ﬂ: ZE«\V“% (X, 5,u«
n oGosnaumu wepes M | x‘f,i,i'} TOYHYD Bepxmmo rpaHb 3Haue-

Hu#f 9To#f QyHKLUMM npU QUKCUDOBAHHHX k\) \% n Opu u Me-

HADKMEMCA Ha MHOXECTBE SE B cuny COOTHOWEHnd

T

HIF T, 5w = Hiy %, 5,u) - 4,
MH TOJIyYaeH :
M T T )= My %,T) -
n noaTomy ycnosua (7), (8) rpuHMManT COOTBETCTBEHHO BHL

Hidw, 1w Teo.u)=M (FoxwnIn) , tetet
H K\YG ﬂk DCUC L\U(t)j M(‘{’(’q),i(ﬁl})i(&{“()):—-\\)o20 .

TakuM o0pa3oM, MH nojlyyaeM CAeLybUyD TeopeMy
TEOPEKA 2. Tycms X(6)= (X'(t),...,x"®) , t etety,
onTuMalbHafs no OHcTpokelicTsub TpaexTopusa cucremd (I), cooT-
BETCTBybLad ONTVMalbHOMY M0 OHCTpOJLelCTBMD yMpaBIEHUD u(i)
t,et €t, u navansmsu oxementau Y (t) , £ -T ¢t <t
X . Torza cymecrByeT Takad HeHyleBafd HeNpepHBHaf BEKTOD-

Gy HE LA '\?(f t, et ¢t,) ylopiersppspmas Ha OTpesKe
Eo¢cke *t -T  cucreme

‘.Vm:f_éﬁ (31,206, 2e-0,u10)_JH(FernR b, T ) \

/?\VL T\ '



- I0 -

a Ha OTpEe3Ke {1—1 ¢t e {:1 cucTeMe

_H (B, T, T (1), ub) .
\V() ) L=1 .. n
L /ax )

4To Ha BCeM orpeske T < €< T, BHIOJNHAETCA yCAOBIHE

o

MaK CHUMyMa

o~

HF®, 20 Tt e )= MIFE) ) 71 )
Kpome TOro, B KOHEUHHHA MOMEHT BpeEMEHMU %ﬂ
MF%), X)X [-T) ) % 0

I BEKTOD %’ ) OPTOroOHAaJEH K %p—mepuoﬁ KacaTeJdbHO! niao-
CKOCTM Tx" MHOT000Da3M4 M&Q B Toure X (%) °
3ameyaHne. 3 npuBeleHHOI'0 HuUXe LOKa3aTeNbCTBa TEODEMH
I HenmocpeZCTBEHHO CleLyeT, UTO OHa CnpaBeXjuBa M B TOM CAy-
yae, KOI'Za NPOCTPAHCTBO BO3MOXHHX 3Hauenmﬁ(;2 ynpasJafapme-
ro napaMeTpa ABIAfAETCHA MPOKU3BOJBHHM XayCLOPPOBHM TONUJIOTUYE-
CKMM npocTpaHCTBOM. OXHarKo, 9T0 00600meHre C TOYKKU 3PEHud
NpakTUYeCKuX NpuioXeHuil Teopuu He ABAAETCA CYNECTBEHHHM.
B caerypmux yeTHpeX MNYHKTaX ONUCAHH OCHOBHHE KOHCTDPYK-
ouu, HeoOxoluMHe XJAd JXOKa3aTelbCTBa NPUHLUIIE MaKCUMyMa.
B n. 6 KokasuBaeTca Teopema I.

2°, YpaBHeHue B Bapuauuax. CpoficTBa mepeHoca. IIycTs

Ylb), t, ¢t ¢ {q , Demenme cucremH (3), cooTBeTCT-
ByDmee JupyCXapONy ynpabnenuro U(t], t¢t<t, u navanbumM oxe-
Mmmmatf&),%;”téféfcj Ao

CucteMo}t ypaBHenuil B Bapuanuax And cucTeMH (3) Has30BeM

crelyomyo JuHelHYD CHCTeMy



S L o)c
gitmzz(}}(xm,x({-fc),u I«g()m T (=), UlE). Sx“(t—fr\\
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Huke MH OyXeM pacCMATPUBATH Takue pemeHus ypaBHeHud (9)
Ha oTpeske t_<¢t < %1 ,  KOTODHE COOTBETCTBYDT KyCOYHO-
HenpepHBHHEM HaualbHHM @yaxumau, C KOHEUYHHM YMCJOM TOYEK pa3-
PHBa MepBOro poZa. B 3ToM ciyvae IAf OLHO3HAYHOTO onpelele-
Husi pemennsd ypasHeHEuns (9) nomumo HavalbHOM QyHKUUM HEoOXOLu-
MO 3aKaTh HayalbHOE 3HAYEHNE DTOrO0 PemeHud.

Pemenue OX(t) ypasrenns (9) Ha oTpeske B¢t ¢ Jc1 ,

pe Cte,ty,] , cooTBeTCTByDmEE 3aNaHHON HayalbHOR

byswynn y=p(§) | G-T¢G<6 U salaHHOMY HaUANBHOMY 3HAUEHMD
06HO 0003HAUUTH CMMBOJNOM |- ; :
% ! 0 ayu UMBOJIOM %t{? §S

Bcoly B ZanbHelimeM §  0603HayaeT NONOXATENBHYD GECKO-



HeuHo Malyp BeauunHy, Q(f) - rtumnueckoe o6o3HaueHne GeCKO-
HEeYHO Man'oﬁ GoNee BHCOKOTO NOpPALKA, YeM ¢ : Q(? -»> 0O 1npu
¢ >0

Kak n3BeCTHO, pelleHue é(t\ ypapHenusa (4), cooTBercT-
Bypmee BHODaHHOMY XONyCTUMOMY ynpaBieHuo U lt) ) bo¢ ke ‘L,? )
HavanbHOW QyHRmum \p(t)+¢ h(t) = 0(8) | t-T ¢t € t o

i HayalbHOMy 3HaueHud X+ £& + 0(%) onpeLeleHo Ha
BCeM oTpeske t, €t ¢ t, (TeopeMa 0 HempepHBHOHl 3aBiiCy-
MOCTY pelieHWA OT HaualbHO! (QYHKUMM) M MOEKeT GHTL BaluCaHo B

BnLe

- ! L D . \ (_‘L ,
%(H*X\H Z\{otﬁq ,zf;\ +0(i, ) to —»ét1

iH yCHOBMMCHA CYMTATh !i é N, 5 1; (mna t,¢t< {1 )

9

CBABAHHHM BEKTODOM, MCXOILAMUM M3 TOYRK X (’c)‘ YpaBHEHNE B

Bapuanunax (9) nossoafer, npu 3alanuiiii HavaJbHOM (YHKIMK

N=h(G), t,-TeF ¢ Lo, HaualbHOMy BEETODY ¥ = Eki‘q V%)

ncxoxAmeMy u3 Touku X (t,) TNOCTaBUTH B COOTBBTCTBIAGOBQGKTOP
o t{ N _% \; ncxoZamuit us Touku X (t) | t < %éf,

D) .
UMed 3TO B BuLy, MH OyleM Ha3HBaTh lt kx ) T'; \ onepa-
uuel mepeHoca HayalbHOTO BEKTODA '§ BLONb TpaeKTopuil X [t) -

CBoltcTBa mnepenHocCa

LR AnEiEh RolTIENY s bocostet

AR AUl
I. ‘fﬁ*«”ﬁm; h?,%?z} IURALRA RS AT
foetet,

B camom Zere, ecau wepes D ) o te ty , 0603HAUMTSH

HOPMUDO BAHHYK (\’P (t) = E \ MHTEerpajbHyD MaTpully OLHOPOL-



HOT'0 ypaBHEHUA

TIne 20, 1 l-7), m&x(

0 /ax. )
To pemeHue ypasHeHms (9), COOTBETCTByDEmee HayalbROH# (yHKIMK
- Z. -
V&1 0 0(5) ) tmTet ¢t /I HauyalbHOMy 3Haye

muo [, %, +V, %, Ha oTpeske t,¢#¢t+ T wMomer OHTH 3amu-

CaHoO B BuXe
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Tagum oGpa3oM, dopmyna Il ZokKasaHa Ha OTpe3Ke fo'é fééfo+'r'
Ha mocaeiyomux oTpesrax JLiamed 7 (BonoTs Ko t, ¢o pMy ay
II MOXHO ZOKa3aTh COBEpWEHHO aHaJOTWMYHO, €CAM BOCIOJAL30BATHCH

cBoiictBoM 1.

. D . — D . Z AL vl .
111, Elet{m’?}‘:"5\9&\?2’27\*0“) Ctoeostet,
e CcJI '

4

n(g) mpu ©-T<5£0-86 5>0
?(4):2

1

hi(z)mpn 6-¢6 €5 €6



TLe Q3(§) Npou3BoJbHAA KyCOYHO-HenpepuBHad QyHKOUA C KO-
HEYHHM YKuCJIOM TOYEK pa3pHBa mepBOro poXa. JlelcTBATENBHO, MH

mieeM Ha oTpesge O ¢t € O+T-¢6

ngaw1}2\‘:yz{§vzf23 ’

a Ha OTpe3ke O+ T-¢6 <¢t¢ 6+T

{
D §n .7 =D {0 T2 S (Sley 2 EIEDUED ey b (g
BT S et SR 0- 5

A+T-¢6

0TCRLa NoJayyaeM

(R00iF) = £R{niF )+ oo

litak, dopmyna III LokasaHa Ha OTpe3ke O & t<o+T )
yyuTHBafd 3T0, ¢opmyay III Jerko MOXHO JOKa3aTh Ha NOCIeXyl-
mMX OTpe3kax ZJAMHH " BOJAOTH KO t1 '

3°. Bapnamum ympapremuii. Iycts Ut) t_ ct<ty

HeKOTOpoe 3alaHHO€ JONyCTUMOE ynpaBieHue. Huke GyLeT NOCT-
poeHo cemeiicrso V  ZomycTuMEx ynpasiesut U(t) toeteds
ynpapienas U (t) | t, 41 ¢ h , cemelictea VY MH GyXew
Ha3HBaTh BapuauuAMy 3aLaHHOTO ynpaBaenus | (+) ) ’(o ¢t ¢ {*1 '

Beoiy B ZaibHeitmem Oykpamu © , ©, \J  HE3aBHCUMO OT
WHLEKCOB, OyZeM 0003HayaTh COOTBETCTBEHHO NPOU3BOJBHHE HEOT-
pUIATEIbHHE UKCla, TOYKM WHTepBala Lo <L < %1 i TPOM3-
BOJBHHE TOYKY MHOXECTBA 9 '

iln Oy&eM roBOpUTb, YTO 3alaHHafd cucrema u3 S oTpes-
KOB L SRS IS LJIVHH KOTODHX Da&BHH COOTBETCTBEHHO 66,\,“.
u-,ig‘s NpUCTpOEHa K 3afaHHol Touxe O ) €CIU BTU OTPE3KH
3aHYMEPOBaHH TakKiM 06pa3oM, YTO IpaBHE KOHEl OTpes3Ka I

L

coBnalaeT C JEBHM KOHLOM OTpe3Ka I;_* y ezt s n

]
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npaBHil KOHen OTpe3Ka I-s copmalaeT ¢ O - HekoTopHe oTpes-
KU 1‘\. MOTYT, OYeBMLHO, BHPOEZaThCA B TOuky (eciu G-{:o)-
I[lycTs 614 f,< " <0, NPOM3BOJBHHE TOUYKM Henpe-
pHBHOCTM ympaBiemus Ult), t ¢t ¢t , o6nalanmue
TeM CBONCTBOM, YTO eCIHU e’.L-—'c € T_’c;’[,’co‘l , TO TOYKa
G(“C (1< €K ) OTAMYHA OT TOUEK pa3pHBa HayalbHOHU
fynemum (k) | £t ~T<t €to - Oycrs, Zakee, x Touke O

( vy’ =
KOTODHX DaBHH COOTBETCTBEHHO ¢ &, » -+, ¢big , 1= 1, ..., K-
L

NPUCTDOEHA CUCTeMa M3 S: OTPesKoB | oy Lo, ) AAuHE
8

llpy LOCTATOYHO MaJXOM ¢ , DGO OTPEBOK U3 CUCTEMH OTPe3KOB

IpuCTpoerHo#t K Touke O

KOM U3 CUCTEMH OTPE3K0B, NMPUCTPOEHHO# K Xpyro#f Touxe 95

He nepecexaeTrCd Bu C KaKuUM OTpe3-

(\:ﬁc’g Y u BCe OTpPEBRH Iw‘ ) di: \,..., S, , Dacnorara-
\
OTCA Ha OCHOBHUM OTpE3Ke 'Eo <t et 1 B ZanpHelimem Oy-

IeM CyuTaTh, UYTO &  yILOBIETBOpPAET ITUM yclIoBuaM. Koria

¢ CTpeMuTCH K HyJO, KOHIH BCeX OTDE3KOB 'Lw( o= St
R L | I )
CTpeMATCd ciAeBa K TOYKE @-L y L=,y K )
. — . , — A C -
[lycTs U—“’(L >°<1-4;~~>5L ) L=y, Ko npous
BOJbHHE TOYKHU §8 * OnpeXenuM BapbupoBaHHOe ynpasnerue V(%)
‘ma ompeske Y, ¢t €t yCIOBUEM
S W), ecmn t 'é"I‘Lo(. (4())
U = \ ‘ |

. 1. .
LULOQL y €GN t € =iy, X = S e K

Tourn 9{ OTPE3KU I‘Lo(i u sHaverus V., o(.t—-:?,‘..
L

v$y, t=1,..., K OyleM Ha3HBaTh COOTBETCTBEHHO Ompele-

)

NADMYUMII TOYKAMU, ONpeleNaDmuUMy OTPE3KaMid ¥ COOTBETCTBYDMUMHU
9TUM OTPEe3KaM OnpeXeNaApmuMM 3HAYEHUAMUM BapbMPOBAHHOTO ynpaB-
/

nemus U [t) %,0/_—% < J[1 - OyeBmLHO, YTO 3akaHue onpexenan-

MUX B1EMEHTOB (Qi Tix. Vi, ) BapbMpoBamHOro ympapienus
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V'(t) , oXHo3HauHO ompeXexseT 3TO ynpasierne mo dopmyne (I0).
llpoussefenne Y VU(t) , rie Y - HeoTpuuaTeIbHOE YUC-

10, onpeleiuM Ha oTpeske t, < € é.%:1 KaX BapbupOBaAHHOE
yopapienue, onpeleafpmue SJAeMeHTH KOTODOTO NOJYyYyanTCd U3 Ompe
Tenaomux d1eMeHToB ympasiemus VU (t) , t_<t < %4 ,  CIeLyD
nuM o6pas3oM: ompeLendpmue TOYKH OCTAWTCA 6e3 UBMEHEHUA ; K
KaXkIo# onpelenspmesd Touke QL yL=1,...,K npucrpausaercs
6e3 u3MEHEHUS NOPAIKa Onpeleiapuue OTPE3KH l‘L(KL ,

A;= 4, , $; , AJuHA KaXEOTo 13 KOTOPHX JMHOXAeICA Ha X:

JJIHA I.(’( = Y& 6, ; COOTBeTCTByDmUE ONpeAelfvWME 3HaUe-
L :
L L

HIfg 0CTAanTCAd NMpEeXHVMMU - OTPE3KY ILO( COOTBETCTBVET 3HA-
L

yeHue lﬂc({

CyuMy ABYyX BapbUpOBAHHHX ynpaBieHul }Iﬁ%)) 'U;(f) \
tc N é:'t1 , Ompelelus Ha OTPE3Ke {;O ¢t < %-4 KagK
BapbUPOBAHHOE yIpaBleHUE 1&(&)%—1T2(f) onpeLeaspmue TOYKHK
KOTOPOTO MoAyvyanTcA o0beLuHEHHEM BCeX nnpeLeiApmuX TOYEK
cllaraeMHX ymnpaBieHu#t ; K KaxIodl moiayyeHHO# TaruM oOpa3om
ompelenspme#l TOuKe §  CyMMapHOTO ynpaBlieHus NpUCTPAuBAETCH
6e3 u3MeHeHud IJNUH BCe onpelenApmyue OTPE3KU, NPUCTDPOEHHHE
K O B clraraeMHX ynpaBlieHMfX, Npu 3TOM K O  CHavana npu-
CTpaWBabTCAd B NpeXHeM MopAlke onpelenfbmue OTPE3KM ympaBie-
HIA U}(%), a 3aTeM onpeleifbmyue OTPE3Kl yHNpaBIeHUA U;(f)
1, HakOHell, KaXLOMy OmnpeZeaapnleMy OTPe3Ky CYMMapHOTO ympaB-
NeHud, B3ATOMYy U3 ClIaraeMoro ynpapieHus Lg‘f)» J': 1,2
COOTBETCTByeT TO Xe ompeleafdpmee 3HAYeHuUEe, YTO U B claraeMoM
.t
R
OnpeXeseHHHE BHIle onepaluu Hal BJeMeHTaMu \/ HE BH~
BOZAT u3 \/ - Kax JNerko BuIeTb, BT ONEPALMY MMEDT CMHCI

u B TOM CiydYae, KOTAa 3HaueHHA BapbUPOBAHHHX ympaBieHult (t)

neXaT B NPOM3BOJBHOM TOMOJCTHYECKOM NMpPOCTPAHCTBE.
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4o, Bapuanua Tpaekropuu. IlyCTh g(’c) - TPpaeKTopusd

ypaBHEHuA
Gl = %(qm,gu-m,mm

COOTBETCTByDILad BapbUPOBAHHOMY ynpaBieHUD \H’c\,E\/’ boetet,
1 HavaJbHHM DJEMEeHTaM kg)(H ,to—T <tg Jto : X, Ipu AZocTa-
TOYHO MaJoM ¢ TPaEKTOPUA 3}({) onpeleieHa Ha OTPE3Ke
¢t ¢ty (TeopemMa 0 HeNpepHBHOM 3aBUCIMOCTY pe-
WEeHUd OT TapaMeTpa).
lycts © - NPOM3BOJbHOE XeliCTBuTENBHOE UiCIO. Ecu
Q « O | To mpu XoCTATOUHO MalOM ¢ TpaexTopud Y (t)
ompelLeleHa Ha OTpe3Ke b, ¢ 1t ¢t t Ce, Ecnu xe
¢ >0, To ompeleleHHYD Ha OTIpe3Ke to¢et ¢ ‘k,‘
TPaEKTOPUD \;\(H MH HeNpepHBHO NpPOLOJXMM 3a TOUKY -&1

BIJIOTH L0 ch + E@ | Kak pelleHMe ypaBHEeHu

G = DOy et Lt -0) )

TpaexkTopnp 't} , onpeXeneHHyD Ha OTpe3Ke {'0 <
Z + < {1+f 0 BuﬁleyxasaHHuM cnoco6oM, OyZeM Ha3HBATh Ba- -
puanueit Tpaexropun X ({) u o6o3HavaTh uepes %(t‘,v(%);g; Q

Hamell Onuzaldwmeldl Leabp ABAAETCA BHUKMCACHME 3HAUYEHUSA
BapbUDPOBaHHO¥ TpaexkTopuy¥ B TOUKE t + €§ C TOYHOCTBHD IO
0(¢)- 1

Iycts ©,<--- < € — onpeleisomue TOYKM BapbUpOBaH-
HOro ynpaBlienus \J(+) ' 4—oé’cé‘&1 , 1;\%\ ) (*(.L:'t,..., St

onpelendpmye OTPE3KM, NPMCTPOEHHHE K G'L y L= 00 K,

UTM — omnpelenfApimee 3HAUYEHWE, COOTBETCTBYDHEE OTDPE3KY
\

1., , BamHgKoroporo pasma ¢ b, , .
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OGosmaumu wepes ©,, , «; =1, Sy nesHit KO-
L

L )

Hell OTpEe3Ka I(o(‘ 1 JAonyCTuMm IJisAg OnpeleleHHOCTHu, UTO
L

0,60, & €0y £B,4B€ L0 €8 < Lo

Ina cummeTpuu ¢opmys BBeLeM eme 0C03HAUEHUSA:

QKS*W: @L ’ ‘L:/‘,\H)N’
L
liMeeM:
Qio(iﬂ-_ e‘td-\—igid‘h) O(L':'\)H,)S‘L ) L:4,n.)l~<'

(effyac MH BHUMCINM é(\@@-
I3 TeopeMH 0 HenpepHBHOX 3aBUCHMOCTM peWEHVA 0T mapa-

MOTPOB CHeyeT, 9T0 Y (t) = x4+ §Z(E8) rie

V
dynrmua 7 (t,{) HenpepuBHa 1O t 1 orpammuena. Crexopa-
TEeABHO
’ S¢ Bt
wied=ye)+S (0 fiqw - VdE +
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ECICRE g7:_1%.%%(x(e.\\,x(e;r),v{o() T 0(¢) (1)

= ‘..)\<‘

Ananoruuno nonyyvaeu (I2):

St SL.(H

X0)= X(§; )2 O famaenuw)de e
-\9

[Jo TeopeMe 0 CpelLHeM
(
X (0= X @)t ¢ % ‘Sw%(itga,x(e.t-'m,mei))+0(e)) Y

L=, K-
Tak Kak x(ew }ﬂeu\ o u3 (II) u (I2) nmoayuaem

3(8,)=X(8)+ ii_ 6, d[g(xke,),x(e;r>)vw)—;(x&eg,x(g—r)/u&ep)] +0(¢

BBE£eM 0003HayeHue

*’rsL 2 5. d(gme ), 28T ) - §lxe) e utey) 1, (13
= A,y K -

Ha oTpeske 614 t < Ou M (t) yXomiersopser ypaBHEHMD (4);

yuntHBad cpofictso III nmepenoca (cM. § 2 n.2), nmolaydum

Y = 2) + iPeﬁ{o-,gi\ role) B¢t €8,

IIpeAnonoxuM Tenepb, 4YTO Ha OTpPE3Ke 94_\ £ t é@;\\ )

1£§-t¢ k-2 , meen

-,

4
dlt) = 1) + ¢ E-:‘\DQP&O ,EP«% +ole) | .(11.!)
JOKaXeM, 4TO TOrAa Ha OTpe3Ke é <t ¢ 9&*\\

4
ylt)= Al +¢ E_:‘P%t{o; §) - 0(¢)



s (I4) nonyqaeM

CARS(CIRE £§_P{0§\+om 2}, .i0;§@§+0“>)

819*
rLe noclejHee PaBEHCTBO CHPaBeLNMBO B CUIYy HEHPEPHBHOCTH
Gy HELUY F) {o-'g \. icnmons3ysa pasencrsa (II), (I2), nony-
ept)p

UnM

‘3(95%—1(@\%&21(3 {0 5 +§ rols) -

[la oTpe3ke Eg <t & 5+‘1 3(&) BHOBb YILOBJIETBOPAET ypaB-

Henuo (4); yuuTHBad csoitctBo III mepeHoca, mMOJyuuM

ﬁ19

A SRS CIARAREEY

orchia B cuny cpolicTBa II mepeHoca mnoJayyaem

At mw—iz et{PS\ 21,, ee ,-gp’}hg(%‘t{o;gd}fo(z).

q
Hakoneu, ucnoiarsyd csoiicTBo I mepenoca, noayuuM Qopmyny

9
A(‘QZI&)""%%—-‘P@P{{O;EQ\ +0(8), € <ts @('yrﬁ , (15)

KoTOopas IBKa3aHa WHIYKTWUBHO IJAA BCEX é': 10y K-
Bocnoap3oBasmiuch Gopmyoit (I5) npu j=k-1 w £ = Oy

MOXEM HalucarTh

KA KA
%@JXQQ ﬁ%&é £M+O> 5%1A<Fk+

ucnoassyd pasesctsa (II) nm (I2) mpu (= K noayuum

K-l
BWe\-1eY+5 S D (0T L eFE 4000 “Q



CeffyaC BHYNCIUM a(t,)- Ha orpesge 0O, ¢t ¢ ’c,\ ) ‘3&)
BHOBb VIOBIeTBopAeT ypaBHenun (4); B cumy csoitcTBa III mepe-

HOCa MH MOXEeM HalucarThb

\A\’d =AW+ ¢ P &2_ tio;‘gp\, -%;f 9‘303%\*1\*"(9,

] ékék\3

K

oTcpia, B cuay cpoitcrs II, I neperoca, Iaa t =f1 nonyyaeM

L)z alt)+ & B 0 AR 1

! PRl

Teneph yXe HeTPYLHO BHUKUCIHUTH 3&1”?)' iMeem:
+¢¢

t
g\’tﬂ'fs’\ = é\&y S §(xm+gzu,z)/ AE T BT, E) u({)) at =

1 £1E8
+i¢
- %\{)-\- %('X({) 1~ T) u&))()‘k + 2 SP‘F X(t), X[t T) UL{‘) f 6)_1_
ta

Qi’uzﬁjztf'ﬁ,u(f)) 7 (41, 1)] dt +0(0) =
Ty
trée

- é(mf (- H(a, x-1),u ) )dt +0(8) ;
t

SyHRIUS )( U((%), X(ﬁ'f), u(t)) HempepHBHa B TOYKE f‘.1
TaK KakKk 1o yCAOBUI npH t 2 Jc1 u(t): U (tﬁ—o) caeloBa-
TeJNBHO,

yleree) =yt )+ Lo f(x(t) 26T ulty) +0(8)



NCKJIOYNB 3({:1) npu nomomu paBercTBa (I7) moxydum
K
§(EEe) = A (k)4 6%1‘3%’%{0; F) £ Hat) X D)) ot
Iy

éu‘wg):x(’c‘)%&ﬂ,%)ﬂr o(¢) 18)

rie

K
=5 - 4-T) ulty) ) -
o)

5°. Komyc JocTuxmuocTu, Celfuac OyXer XNoEasaHa (opuyia

ST, V868, ) = Y 8 (08) + 1 3 (0,80 ¥, 20, 10)

KOTOpDaf CIyEdT JJIf NMOCTPOEHUA KOHyca JOCTARMMOCTM, UTDPADMEro
OCHOBHYO pDOJNb NpU LOKa3aTeAbCTBE TeopeMH I.
PacCcMOTPUM BapbUPOBAHHYD TPAEKTOPUD é({ YUR); V¢ 2) :
b, ¢t et 12§, (20 To dopuyne (I8)

4 Lk FEYE YU Yer ) = X L) +E S (YV,¥§ )+ o(E)

llo ompexenenny BapbuposaHHoroympasiemua Y U(t) (eu. m.3)
JNVHH onpeleifbmuX OTPE3KOB I-Lo(.\ ynpasiesus Y UV (t)
PaBHH COOTBETCTBEHHO CC'YGCOQ ) a ompelenfpmue TOYKM U
ompelenspmue 3Hayerna ynpasienna Y U(f) cosnagamT ¢ co-
OTBETCTBYDNMMH oNpelendpmuMy dnemenTauu ynpasremus U(t): Ilo-

3TOMy mpM BHuMcHemm# BekTopa (YU, Y9)  Bmecto 5\0(‘
L
uH JonxHH B3aTh Y (4., Tak kaE samena B,  Ha Y Q4.
L L L

PaBHOCHJIBHA 3aMeHe ‘gi Ha )(% (eM. I3), TO MH uMeeM
{

K

SW¥wYe) =3 P S0, Yg{)i‘ +Yﬂ(x(fp):((f;’())u(tq))

p=t Gt



oTchbla Bculy cBolictBa II mepeHoca mojyvyaeMm
S(yv,ve)= Y&8(V,8) - 1)

¢opuyia

$ U,V 19,79 )= 81,8+ 3(WS) 2.2)

NOJy4YaeTca U3 onpeleNeHMA BapbUPOBAHHOTO yNpaBleHUS 1&&)+ﬁg&}
Tax Xe HenocpeICTBEHHO, Kak (gopuyna (2I).

O6vexnnaa (2I), (22), nomyuum (20).

COBOKYNHOCTh BEKTODOB g(U') °) COOTBETCTBYDMUX BCE-
BO 3MOXHHM Uev , © ¥ BHXOAAMMX U3 TOUKU X(t,) oGpasyer
MHOXECT BO H = {x(t,) + 3 (v, 9) } . U3 (20) cnexyer, uTO

\{ BHOYKJHE KOHyC B NMPOCTPaHCTBE ><VHW C BepmuHO# B

rouxe X () -

U3 gopmyan (I8) cieZyeT, uTO KOHEIl BapbUPOBaHHON Tpaex-
TOpUM ;\(Jﬁ*€§ YUt ¢ <) C TOYHOCTBO X0 O(¢) mnpu-
HAIIeXuT |{ - KOHYCy XOCTURUMOCTH.

6°. JlokasaTenpCTBO MPUELMNA MaxChMyMa. Hi¥e NPUBOXKTCH

LOKa3aTeNlbCTBO NPUHNOWIA MaKCuMyMa LJaA clyuad /&:&> (3azava
C 3aKpenJeHHHM NpaBHM KOHIOM). B KOHUE 1n.6 ZaeTcd yCloBue
TPaHCBEDPCAJIBHOCTY ¥ ITUM 3aBepWaeTcd NOJHOE JLBKa3aTeNbCTBO
TeopeMH I,

Mycrs Tenepsr X (¢) , t, € t £ t) > onrtumansuas
TpaekTppud cucremd (3), COOTBETCTByDNAd ONTUMAIBHOMY ynpaBie-
o Ult), o€ t ¢ Jc1 M HavaJbHHM 3JEeMEHTaM Lf(f:))
toTetet, ) Xoo

Nty

O6o3HauuM yepe3s (i Jy4 npoCTpaHCTBa ){ BHXOZX fi-~

mu#t 13 rouru X ({,) ¥ HanpaBneHHWil BXOXB OTpUIATENBHOMH

ocu X°-

Nyu 46 He fBAAeTCHA BHYTDEHHUM Jy4YOM BHIYKJIOro KOHycCa



|{ ¢ Bepmumoit B Touxe X l,) ; T.e. { mHe coiepEur BEyT-
peruux touek |{ (mo oTHomeHup k X"H )*). CiexoBaTenbHo,
yepe3 Bepuury X (¢,) KoHycCa K wmoxHo mpoBecT: runepnio-
cKoCTb, oTAensomyn xogyc |{ ot ayua { -

HeHnynepoll xoBapuaHTHHI BEKTOp, OPTOT'OHaJBHHY K 3TOH
runepnjoCcKOCTyM 1 HanpaBleHHHH B CTOpOHY Nyda L o6osnaum
vepes X = (Ao, -, Xn)-

limeeMm:
X-(-1,0,.,0)= =% 20 | Te. X, 20 23)

KpoMe Toro, Jad npou3BOABHOTO BEKTOpa 1({1)1- 8('6,9)6 \{

CrnpaBeLNNBO HEpaBeHCTBO
XS ¢e) «0- (24)

Iycrs Y Lt) ) t ¢t é b y  HENpepHBHOE DemeHWe CucTe-
uu (5), (6), yEoBIeTBOpPADIEE KDAEBOMY ¥CJOBUD Yity)= X -
OueBUIHO \l)(t)$ 0 - loraxem, uro \Y(t) wuckomas yHxmus.

JonycruM, uro § - HexoTopad TOUKa HENPEPHBHOCTY YIp&B-
nemnd Y (k) | toct ¢ t, , Takad, uTo eciu @-Té[to‘"t')to]/
TO TOYKa (Q-T  OTJAMYHA OT TOYEK pa3pHBa HavalbHOU QyHRIUM

@) t-T¢ t <t_ u nycrs B Touke B

R (y(e),Tte) T(6-T)ute)) < M (+10),7(0), Z(9-7) ),

T.€. CymecTByeT TakKaf T@yka U ES? ) 4TO
H o) X (8), Xe-0,) >H(“((G)ﬁ(@))'iLE}-T)‘u(O)\ - (a5)

X JloxkasaTeabcTBo cM. I .
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Nocrpouy BaphmpoBanHOe ympasiemme V(t) t, ¢ t¢ Jc1 )
¢ oXHO¥ ompeXenspmel Touxor © , C oXHuM ompeleiADMUM OTPE3-
koM IJMHH &  TDUCTDOGHHHM cleBa K Touke O  u ¢ ompele-
napmyM 3HaueHueM U Ha 9TOM onpeXenfdpueM OTpe3Ke.
BapbupoBaHHad TPaeKTopud é(t) = 3({ LU 05 ¢) E
beb ¢k, (©=0) B MOMeEHT tt cornacuo gopmyne (I8)

NPpVHYMaEeT 3HaUeHUue

%&Q:xﬁo+igmwﬂ+ou))

rie B cuay (I9)

§(v,0)= R\ 5y

etio 2\; ecTh 3Hauemue pemeHus O X (f) (—)<f4{;1,

ypaBHeHMﬂ B Bapnamuax (9) B MOMEHT JC1 , COOTBETCTBYDIEro
Hyl1eBolt HauanbHOM QYHRNMU: & (f)= =0, 0-T¢ t<eo n

HaYalbHOMY 3HAUYEHND § ;
dx (@)= 2 = f;(3((9))1(9—'[)}'0‘)-~ §(xte))x(9—T))u(e) ) -
Tax kax  § 3 (t)= & (U0)€ [{ | 105 cuny (28) umeen
ple)-dxlt) €0 (26)
Ceftyac GyZeT XOKa3aHO DaBEHCTBO
y(e)axle)= d(({:"\-&x(‘co ‘ 27)

liMeem:

EARECARE AR

1

— A

tf
Cor-sat) db = ($1e-8xi4)
©

HOHE X T - ute) § 44 4

'—Jciz ©

itk =S T- 6




_;)_H YEED, T T, X0, U #+T) § (‘c)) dt -
k&)
£ ty
Sf_an(e) TELX-0,U18) § ) JHS 237‘ LT § o (44
% ; D

=

Sy 1] 2 ule)) _
ry ey 2 ﬁ’wxga 5 o)
<\':.Q

:iii"a}—l(\k(f)x (£),X (é T U 81 (4~ ) dt -
o

-7
AHPETT), X(4+T), 1&24”’”-(“ 53( o\ﬂ
oy’

i3 (26) u (27) noJy yaeu

CDu/‘...d-

T_’/
IN
o

p(8)-0xl8)=y(e \gme 2(6-1,5 )~ {(x(8)2(e-T) U(6)) = O,
T.¢C.

% (0) 7 (6- ).
H o), 7o, E lo-m, v )¢ HUHE), X192 7))

[lonyuyeHHOE HEpPaBEHCTBO NPOTMBOPEUNT CAENAHHOMY BHEE ZOTyme-
uno (cM. (25)). Takum oGpasoM, MH LOKa3aln yCAOBHE MAKCUMyMa
(7) zna Bcex Touek O wHenpepuBHOCTH ympasiieHma U (t),

t et é{tq ) 00Ialabmux TeM CBOMCTBOM, YTO €CIM TOUKA

B-T € [lco—T ) "Co__\ , TO OHa OTNMYHA OT TOYEK Pa3pHBa Ha-



qansmolt gymEmmn @ (), £, Tt €t

lycTs +™ _ npomssonshas Touxa paspusa ympasremna U(t)
Loetéety, TaKaf, 4TO QyHKLUA \@lt) HenpepHBHa B TOU-
ke £-T . €eciu 1 e -7 vt ) M MyCTh

H %) X9 1) ultto)) < MOp(e), 1) xiet) )
Torza HalfiiercA Tagasd TOYKa ’U‘*G@ ) 4TO
W) T T E-T) uitk-o)) < H{ $1¢%), T+, T 1), o).

Tak Kak QyEkuua ||  HempepuBHa mO +  npu purcupo-
BaHHOM |{ |t) , a ympaBienue | (t) HenpepHBHO B 4** cre-
¥
Ba, TO Ind nn0olf ZocTaToyHo OGAu3KOH K JC* Toury T < 't

13 NoCAellHEero HepaBeHCTBa CAelyeT HepPaBe€HCIBO
u(({ 10 X4 uuc\é\—\ 1), X(t), ) X (- L)U*) M(J\r(él,'i/%),i(f-r))/

KOTODO€ NpoTMBOpeunT paBeHCTBy (7), LOKa3aHHOMYy LJIA BCeX TO-
YeK HenpepHBHOCT. ynpasienua Y (t) , t.¢€ t ¢ ‘h ) o0Gia-
JTepmux TeM CBOHACTBOM, YTO ecAd Touyka O-T € [to-—’z‘ v t] )
TO OHa OT/IHYHA OT TOYeK Da3pHBa HaualbHO! QyHKmAN (t),
‘t.;'T ¢t é{0~ OyeBiIHO, YTO NpPUBELEHHOE BHIIE paCCyXIeHiie
MPUMEHAMO ¥ B TeX CIyyafdX, KOrTLa B TOUKe ’c* c [t JM]
paspHBHO ympaBieHue \\|t) , a B TOuke FX-7  (ecmn
e Te i1 1) ) pa3pHBHa HavalbHAf Qymkmus Y [f)
UIn KOrZa B TOUKeE JC*G E’CO,JCJ ynpasieAune |{(t) Henpe-
PHBHO, HO HayalbHaf QyHKINA \.SJ(H TEPOUT pa3pHB B TOUKeE
F =T (ecmn t*-T e (k- T ko) )
Hrax, paBencTBo (7) ZokasaHO.
Tax kak ¢yHKuMS ||  He 3aBUCHT OT X, éo TO
Uy =romrt urak maxk P(t)=X 10 ¢=X <O
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lloxaxem Temeph paBeHcTBO (8). PaccMOTDUM BapbiPOBAHHYD
TPaEKTOpPUD %k{\::gkkg\xﬁﬁ';g’;i\)toéf:éf{fég' B cuay (I9)

Slu ev= ¢ bttt ulky

a B cuny (24)

B

\ T - \ —~\{\<.
TK‘ Q %( y({w\fj({fl XL'Hf\\ - Q %4%\\ L('x(g\)x(%1x )LM 1\ <0

Tax Kak yucio ©  Mpoi3BONBHO, TO MOCNELHEE HEPaBeHCTBC
MMeeT MeCTO TOJBKO B TOM Clyvyae, €CJl BHNOJHAETCA DaBEHCT-
Bo (8).

Takum oGpasoM, TeopemMa I Jora3aHa NOJHOCTHHD LA ciayuasd

%q - 0 (Bakpennensuli npaBHii KoHel).

[lycTes Teneph npaBHil KOHEN §i(£‘\ He 3aKpenjeH:

i(tﬂg M%" flcao, uTO ecaum OH TOUKa ")U{‘\ Suie ussecT-
Ha, TO MH uMeayu OH 3akayy O 3aKpeIlJeHHHM IIpaBHM KOHIOM. OTCB-
la clelyeT, YTO onTuMalbHafd napa, peanusypmasf peumeHue obmel
onTuMaibHili 3alauu, LOJXHA YLOBJAETBOPATH BCEM HEOOXOIUMHM
yCNOBUAM, KOTODHM YIOBJAETBOpPAET BCAKaf ONTUMaJbHad napa, pea-
ausypmad pemeHne ONnTUMalbHOW 3aXauy C 3aKpenjeHHHM NpaBHM
KOHI[OM (-k;:o\' CneroBaTenbHO, QyHKumMM X (+), U (t) yLOBJIET
BOPANT BCEM yCHOBuAM TeopeMH I, 3a UCKIDYEHUEM INOCIELHEro -
yCJlOBUA OPTOTrOHANIBHOCTU, KOTOpPOE€ NpU &2::0 ucyesaerT.

YcioBue OpTOTOHANBHOCTU: BEKTOD qj({1) OPTOTr'OHANeH K
ﬁg-w MEDHOM KacCaTeNlbHOH MIOCKOCTH VY‘k MHOroo6pasus [V]
B Touke X \t,) CAyXuT Ana ompelenemus moXoXemus Touku X|t,)
Ha MHOrooGpasuu V\ﬁw JT0 yCNOBUME €CTECTBEHHO Ha3BaTh yCJO-
B/i€M TDPaHCBEDPCAJIBHOCTHU.

BHBOZ ycClIOBuUS TPAHCBEPCANBHOCTU COBNELaeT C BHBOLOM

yCloBUA TpaHCBEDPCalbHOCTU B pacoTe I.

tak, TeopeMa I JoKa3aHa NOJHOCTHE.



§ 3. ONTHMANBHHE B CHHCIE BHCTPALEACTBUA MMPOLECCOB
B JIVHENHHX YIPABJIAEMHX CHCTEMAX C 3AIMA3IHBAHUEN

1° HeBHpOXLEHEHE JMHEHHHE CUCTEMH C 3ana3IHBAHUEM.

Teopema eIVHCTBEHHOCTU. BaXmelmuM Zjas mpuioXeHu# 1 Xopomo

WIADCTPUPYOMUM o0myie pe3yAbTaTH NPUMEPOM ABIAETCA AMHEHHAd

ynpaBifeMas CUCTeMa C 3ana3iHBabluM apryMeHTOM
: ho N 7 .
U\ — L oo L& N At
X&) —Z Oy X (de—Z%o(x (’c—’C)JrZC[:UL(’Q Szl (28)
A=) oL =4 ﬁ:\ )

— " n
rre X = kx“)...,x )€ X " u:(u",...,\[‘) ~ TOYKa BHIOYKJIO-
I'0 3aMEHyTOT0 OUDAHMYEHHOTO '{ — MEDHOT0 MHOTOTPaHHUES Sﬂi-

B BeKTOpHO-MaTpUUHOM dopMe cucTema (28) MOEeT OHTH 3a-

nucana TakK:

W) =ATH+RIE-T+Cult) (%9)

rie
A:\‘\Q;\\\ ) 13 :“%:(\\) C:\\CE\\) ‘fo:{)‘“)h) {5:,\>“')"L‘

B sToM maparpade MH OyleM pacCMaTpuUBaTh TOJBKO ONTUMadb-
HyD no OHCTpoXeliCcTBUD 3akayy.

B HameM ciayuae GyHROUSA
\,\ @ (t\)"i 6 A l4- 't\)u(lfc)j =P H)A Xty LRI T+ P Cult) )

a cucrema a1 YIK) umeer sux

. n Y\
W=-Y Cww -y 4 v L
) E__f&“ﬁ«“‘ %%L T, L ekt



AN B BEKTODHO-MATPLiYHOU ¢opme
Pl = - A G -R g, k,erek T
t\;\{\:_gmﬂ | t-Tetet,

OueBUZHO, YTO QYHELUA &\ . baccMmaTpuBaeMaf Kak $yHE-
A MepeMeHHoro u‘eygzl . AOCTUTaeT MaKCumyMma OXHOBpeEueH-
HO C ¢QymRmmed V- Cuw:-

BBeleM o003HaueHue

( 30)

\

moL §-Cu=mig).
ue S
lycrs Temeph u (&), t,<t<L, ecrs pemenne pac-
cMaTpuBaeMO#l HaMu OMNTHMMaJbHO¥ 3alayu JId CUCTEMH (28). Torlha

B CUNy TEeOpeMH 2 CymeCTByeT Takoe HEHyjleBOe HeNmpepHBHOE pelie-

Hie I?(t) ) tWDQ-{fE{« . cucTemMu (30), uwo

T-Culk) = m (Pwr) , tocket, 3
Tax xak cucrema (30) He COLEpKUT HEM3BECTHHX (yHKHuH 55(&),
U (%) , To Bce pemenna cucTems (30) Aerxko MOryT OHTH Haltie-
HH. CeByac MH pemiM BONpOC O TOM, HaCKOJABKO OLHO3HAYHO yCJHO-
Bue (3I) mnpeiender ympasieHue U|L) uepes ¢yHKMLD CPQE§-
JAns 9TOro BBeleM NOHATHE HEBHPOXLEHHOCTU CUCTeMH (28).
CucTemy (28) Has0BeM HEBHPOXLEHHOH, echau Xad ApEoro
HEHyJNeBOro peumeHud I?(ty cicteMd (30) u Xag JOGOr0 BEKTODA
VVG.Ejt) yMepmero HamnpaBJieHue Kakoro-am6o u3 peéep MHOTrO-
rpaHHME] S?. , cxansproe npoussesenme V(L) C w He 006-
pamaeTcd TOEIECTBEHHO B HyIb HU HAa KAKOM OTpE3Ke BDEMEH: T -
TEOPEMA 3. Ecnu cucrema (28) He BHpOXAEHa, TO Opyu 3alaH-
HOM HETPUBUAJBHOM peleHuH (QQE) cucteMy (30) ycinosue (3I)

OZHOSHAYHO ompeXenfseT ynpaBaapmyb ysxumo \W\L) . m1pu 3TOM

‘)
OKasHBaeTcf, 4yTo ¢ymEmuA (L (t), t_<¢ & <%, , KycouHo



NOCTOSHHA 1 €€ 3HayeHMAMM ABAADTCA JANIBL BepHyuHH MHOUOrDaHHU-
Ka, 55&'

JlokKa3aTenbCTBO TEOPEMH 3 coBnalaeT C LOKa3aTelbCTBOM
TeopeMH 3 paloTH (33‘

PaccmoTpuM WW-\< - MepHOe (XK <¢\) n0ﬂnpocrpancrao'><
NpOCTPaHCTBa X" dyxeM OTOXLEeCTBAATH TOUKY Qf?fngﬁjezﬁﬁw
¢ Tourolt (0,...,0,x*" " )je X"

TEOPEMA 4. Iycrs (), X)) ¢ St <t onTumansaue
TPaeKTOpuN HeBHPOXLeHHON cucTeMH (28), COOTBETCTBYDMKE OMNTi-
MaJbHHM YIpPaBIeHNAM u({\,LA(&\ , Bt ¢ty M OXHUM U
TeM ¥e HavualbHHM 3JTeMeHTamM ¢ (t),*; T¢ket, | ¥ - Echi KOH-
OH 3TUX TpaekTopu#t jexaT B NOANPOCTPAHCTBE >< ‘<;

HGYHBKI trro Wikl=U, k), cnenoaarenbﬁo,fcq(f)s-fz(f)

ﬂoxaaaTenLCTBo. [lo Teopeme 2, ynpaBiI€HUD uﬁ(t) COOT~

BETCTBYEeT HeTPHBHAJbHOE pemeHue ?Pkt} cucreMd (30) Takoe,

YTo
fy(t\‘Cu\1(t>:m@(’d‘) /\31)
M, KpOME& TOr0, BHIMOJHAETCA yCJHOBME TPAHCBEPCAIBHOCTHU
Y= ), ), 0,00 33)
iiz ycmoBull TeopeMH 4 u paBeHcha (33) cnexyer .3‘(1(’%\: 551&0) :fo
W) k) %) \ = 0
no it XW = WL, , TO3TOMY
t {
o 1 _ | \
( (DT, di - S (B0 ) dt =0 (3Y)
t to

PaccMoTpuM uHTerpan



N SW&\-P@\HH\)HBX e 1R Cu)dt =

£-T t %
\\\)k’m ‘3x dchrS\Mt Bxk’v clf*fty(f Cu( )elt =

. i t,

‘ =
= | g tymdt | Gropglemd
t t

O )

ToyHo Tar xe noxyqaem, 4TO

£, FT

gw& £)'dt = H £)-Cu,E)dt + § 8- BE(E-T)dt

{Q tb

TlloAcTaBuB nonyquHue pesyapTaTH B (34), moJyuuM paBeH-
CTBO

t, £y
(3 Cudt= { peyCuwdt - @)
ko Lo

Tak xak u3 yciosus (32) ynpasieHue U1L£) onperendercs

0LHO3HAYHO Yepes (yHKLHD qJ(t) (cM. Teopemy 3), TO

P Cu,le) = m ()

€CJIl TOJBKO

k) == u eyt < tet

TaxuM o6pa3oM, (QyHKOUA QI(%)- C-MZ(%)) HUTLE He NpeBOCX0-
LA QyHKLIUU ﬂJ(f)4:Lg(€)) Ha HEKOTODOM OTpe3Ke CTaHOBUTCH

MeHbl6 €e. CliefoBaTelbHO, €CIu Ha OTpe3Ke T _ é?:£~i} He

yMeeT MecTa TOXIeCTBO (ﬂ(t)zzbgﬁt) paBeHcTBo (35) HeBO3-

MOXHO .

lTax, TeopeMa 4 Jora3aHa.



Jlerko BUILETH, YTO eClM B TeopeMe 4 TpelfoBaHue
T:—(,‘(J:‘\GX“;:EQ({‘\ 3aMEHUTH YCIOBUEM EQHQ: x,(t,) , or 3roro
ee CnpaBelNuBOCTh He Hapymurcd. B caMoM Jerne, npu Tako# 3a-
MeHe paBeHCTBO (34) coxpamsercsd, a noclelybmue pacCCyXIeHus
MOTYT OHTBH OCTaBiIeHH 06e3 W3MEeHeHud.

20, CrneuualbHHi KJlacC JMHEHHHX CLCTeM C 3anas3]HBaHUEM.

UCMHTE3 ONTUMAJBHOTO ypaBienui. B 9TOM NyHKTe paccMoTpeHa

3allaya CHHTE3UPOBAHNA ONTUMAJIBHOTO Nno GHCTpoXelCTBMD ynpaB-
JeHus XAAd CnenualbHOT'0 KjacCa JAVMHEHHHX ynpaBideMHX CHCTEM
¢ sanasiupanueM (cM. § I, m.I).

[lpuBolrMHE 3Xec> cocOpaXeHus JanT KCHCTPYKTUBHHI METOJL
pemenudA 3akauy ; OLHAKO (paKTuUYeCKOe ero OCymecTBJIEHUE B Ka-
XIOM KOHKDETHOM Ciyuae TpeGyeT pala mocTpoeHudt (cm. npuMep).

PaccMorpum cucreMmy (O). Mu GyXZeM cuuTaTh, uTo |Ult) | < |
n \<%—€,::v\. CucremMa (0) MOXeT OHTH 3amucaHa B BuLe Ji-

HellHO¥ cucTeMH nopagka N

(k) = et (t)

L )= e X () 36"

) = a o) 4 g )+ X (k- T \
) ©) A 4, X7t (t-T) (}6)
DQ‘M(H: ,x_K-FL(,C)

LMy = (&) 36"

"Wy WK+
X ) = At )+ 0, ) + Uk

- 1
IIycTs M — MHOXECTBO TeX TOYeK DC:(I,‘..,JCK) x“f.‘..,x”)
n
$a30B0ro MpoCTpPaHCTBA }( , &4 KOTOPHX CYNECTBYeT ONTUMAlb-
HOe nmo OHcTpoXeifcTBuD ynpasiaerme W (%) ,'to"t <t é:{;1 )

nepesofdmee $a3oByn TOUKY M3 HAYaJABHOT'O NOJOXeHuA Y B NnoJg—




h-)
IpOCTPaHCTBO }{_ * o TpaeKkTopuu cucremH (36), oTBevapmei

HauanlbHHM onementaMm XX (1) S ol ¢tet,, rie

(XMW, XM ), b T et st

cucremu (36"), coorsercrpybuee ympaprenup U(t) t-T ¢ttt

€CTh pemernue

¥ KDPaeBOMY YEJOBUD

[ o, T J=lx ) xn)

Beply B IanbHelimeM, rosopd o TpaekTopuu cucremH (36) mpu yra-
SaHHHX yNpaBieHUM U HaYalbHOM 3HaueHuu MH BCerJa OyleM mpel-
nojaraTh, YTO HavyalJbHaf (QYHKOUA ompeleseHa BHEEYKa3aHHHM
CrnocoGou.

Kaxioil Touke MHOXecTBa |¥Y| MOXeT OHTb NOCTABIEHO B
0LHO3HaYHOE COOTBETCTBME 3HaUEHNe LONMyCTUMOTO ynpaBieHud,
peann3ypmero OonTuMaibHHE mo GHCTPOLEHCTBLD nepexol mo Tpaek-
TOopuy cucTeMd (36) B NOANpOCTPaHCTBO }(h_g TakuM oGpasom,
ompereneno oroGpaxenue V (X ) MHOXecTBa || B MHOKECTBO Qo=
=041 Haxoxnenne gyuximun V(%) HOCUT Ha3BaHue CHHTE3a
ONTKMaJBHOTO yNpaBleHusd.

lycTs 5{0 NpoM3BOJAbHAA TOYKA MHOXECTBA Vﬂ ¥ NyCTh

Ulk) | L-T ¢ Loz %,ﬂ‘ OnTUMANbHOE M0 OHCTpOXeHCTBD
yrnpaBleHne, nepepoidliee n306paXablyd TOYKY MO TPaeKTODPMH
Y't) cucrems (36) uB HauakbHOro monoxenna X (t\=L_ B
KOHeYHOe MOJOXeHue 51UW\G:><h—K- I3 CTPYKTypH cucremu (36)
cleryeT, uTO ecium U (L) )-tgjggi;g-t4 , AOmycTuMOe ynpas-
JeHne, KOTOpoe BCDAY coBnmaiaer ¢ U (t) Ba MCKIDYEHUEM OT-

i

pesKa t(ié e é{1 . To U't) Takke peaansyeT peleHue Io-
CTaBNeHHO# 3allayu, uGo u3MeHeHMe [|(+) Ha OTpe3ke t{-T <
Lt & t:1 He BAKfieT Ha 3aKOH N3MEHEHWA KOMIOHEHT ?(W%%N_

~XTKK£{)~ Crajlo OHTH, €CJAM YKa3aH 3aKOH ONTUMaJbHOrO ynpas-
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Jnenus Ha OTpeske t-Tet ¢ t,-T . To, ynpaBnsd B Jads-
Heltmen ('(:‘- T<¢t éh) cucremolt (36) npou3BOJBHHM JONYCTH-
MHM 00pa3’oM, MH JOCTHUTHEM XeJaeMoro peaynbréra: K300paxanmasa
TOURa nepeiileT #3 HavualbHOTO moioXeHua X _= X (t,)  (mo
rpaektopun X&) cucrems (36)) B KOHeUHoe MOJOKEHKE
i(tﬂe Xh« 3a MUHUMAJIbHOE BDEMA.

[lo Teopeme 2, CymecTByeT Takad HeHyJeBafd HenpepHBHafA

BeKTOp-PyHKIHA TJ({) yAOBIETBODADMAR Ha OTpE3Ke 'Ecé
4% ¢ ’((T. cucreme

\u}w:—cw k)
“H’c\——m\wa 940

‘YK \;: - \\)K (’t} O‘KK\JK(\JC) @3()
\\JK-H - O\K-f 1\\1\&) - \\)KH’-* T)

—Y = (
\‘)\4@ \<+J41c : ‘“'L\t)»{ﬂ

f -
\\f == Us 0,V k)

a Ha OTpeskKe {"‘ T¢te t ! CHCTEME



P = -0,
S
X0 =gy e
P Fy ) - L
\YK - ) Q“u.)k(‘) (38)
Fead ™7 Gy ¥ )
W) = -y () —
LA ‘Pm) QKHU\J\H
“('M:‘\V SAERCERVETY
\ W o N )
YTo
b () ULE = ma ughk-tw&) , betet
" b et
T.C.
\
Ul = Sign v e tetet, | 39)
KpoMe TOTO0, BHIOJHAETCH yCAOBUME TPAHCBEDPCAABHOCTH
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3 (38) u (40) BHTEKaeT, 4TO \K‘(Hg 0, 4;1——1‘57{4 t,
n, CHeLOBaTEeNbHO, [/(f) He ompeXeaderca us ycaosusa (39) Ha
0Tpe3Ke ff’[ é{ étq + Jnda oXHO3HauyHOTO ompeXeieHud (I (Jc)
Ha OTpeske T <&t é-tri u3 ycrosua (39) HeoGX0ZuMO X
LOCTAaTOYHO, YTOOH KOMIOHEHTa %&) BEKTOpa IP(t) He 00-
pamarach TOKIECTBEHHO B HyNb HM Ha KakKOM yUaCTEKe OTpesKa
T, & T ¢ ¢ .~ T+ llerko yOeIuTsca, uTO €Ciu ?(Jc) He-
TpUBHaJbHOE pemenue cucTemu (37), (38), To '\[)h (t) oGnanaer
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To gucTeMa (36) OyLeT HeBHPOXILEHHON Ha OTpesKe
CnefoBaTelbHO, CyeCTByeT UMb eLIUHCTBEHHOE ONTUMAIBHOE
ynpasienne (yLoBieTBopsApmee yciaoBkp 41), mepesa@iAmee n3o6pa-
RabIyD TOYKYy U3 HauyalbHOTO monsxemua X_  (mo TpaexTopun
cucTemMd (36)) B NOANpOCTPAHCTBO _){h4< 38 MUHMMAJBHOE BpEMA
{\—'t.o (Teopema 4). EAMHCTBEHHOCTh MMEET MECTO C TOUHO-
CTHD IO CABUTA BpeMeHu, u6o cucrema (36) aBTOHOMHA.
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HaualbHHE 3HaUeHUd (PKO)’ 2(0)  MeHATH BCEBOSMOXHHM JOMYCTH-
MHM 06Das0M, MOJAYUMM BCE MHOKECTBO TOUEK nepeEinuenda V|,
KOTOpOE MrpaeT NepBOCTENeHHyD DOJXb NpM OCYWeCTBJEHW! CHHTE3a
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ONTHMANBHOI'O ynpaBieHusa. MHOrLa CTPYKTypa V4 TakoBa, 4TO,
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Ing unanpcTpamuy ODpPaKTHYECKOod NPUMEHMMOCTY H3JA0XEHHOTO
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Takum oGpasoM, IJAfA TOr0, YTOOH U3 JIDOOH TOYKM (a30BOi
NJAOCKOCTK TepeliTu Ha 0OCh %, 38 MUHUMaJbHOE BpeMf, HeoO-
X0A¥MO U XOCTATOYHO B KayecTBe ynpaBieHud WU B34TH JAu60
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YroOH OKOHYATEJNbHO pelluTh 3alayy CUHTE3a, 0CTaeTCd BH-
fACHUTh, B KAKUX TOUKaX (a30Boff MINCKOCTU HaXo BHOMpaTh Y= +1
u B Kagux U=-1{: Ina 9TOro MH BHUMCIUM MHOXECTBO P10- OyHK~
nud %;(t), 1 £-T, umeer eIuHCTBeHHH] HeUeTHO-KpaTHHI
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Ins Bcex Touek nepsoit (BTopo#t) obmactu ympasaemup U (t)

LOJNXHH TNPUIMCHBATH OIHP U TO Xe 3HayeHue, u6o mepsad (BTOpad

06JacTh He COLEPXAT TOYEK mepexioyeHud. He npeicraBifeT Tpy-
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La yGeluThbcf, u4TO B nepBoii o6racTu HaZo O6paTh ((=-|
Bo BTOpot U= +1

[lycTs Teneps ’Llo,go) — Tpou3BOJNbHad TOouyka oOjacTu III
M MyCTh M3 DTOH TOYKM MH BHXOLMM B MOMEHT T = O 100 TpaekTo-
puy cucTems (43), coorBercTBypme# JomycTuMoMy ympaBieHun U,
B cuny XokasamHoro U,  1u6o + / nu6o - | - Ham mpex-
CTOUT BHACHUTBH, B KakKuX Toukax o6xacTy III KoJXHH B3ATH
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KOTOpafd MpH HEeNpepHBHOM u3MeHeHMM « OT -{ Lo 4| 3ame-
taeT Bch III olxacTs.
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yacTty od6xnactu III, B KOTOpOM 3(040 JOJNXHO OHTH B3ATO
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Taxum oGpasoMm, BCH (a30Bafd NAOCKOCTHh pa30uTa Ha LBe€
yacti. Ecnnm navanbhas Touka (X, Y,) Haxmaurcd B I wactn,

LONEHO OHTH BHODaHO ympapieHue U — - | , ecan ¥e B0 II 4a-

cT - U= +14-
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