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METOA AUHAMUYECKOW AEKOMMO3ULUK
B MOAEAUPOBAHWUU CUCTEM YNPABAEHUA
CO CTPYKTYPHbIMU USMEHEHUAMMU

A. H. Kupuanos,
KaHA. pU3.-Mart. HayK, ACLIEHT

CaHkT-lNeTepbyprckuit rocyAapCcTBEeHHbIN TEXHOAOTUYECKUN YHUBEPCUTET PACTUTEAbHLIX MOAMMEPOB

Ledt KpYHbIA MPOMbILLAEHHbIA KOMIIAEKC.

SKOHOMMYECKaA cuctema, MOAEAMPDOBaAHNE AMHAMUKU.

Brenenune

MaremaTuueckoe MOTEIUPOBAHUE CJIOMKHBIX IH-
HAMWYECKUX CHCTEM, HAIDPUMED KPYIHBIX IPOM3-
BOJCTBEHHEIX KOMIJIEKCOB, OMOLEHO30B, MHOI0OCTA-
OUMHBIX TEXHOJOTMUECKUX IIPOIIECCOB, CBA3AHO
¢ TPYAHOIIPEOZOJMUMEIM mpoTuBopeumeM. C oxmoi
CTOPOHEL, JJIf UCIOJIL30BAHUA MOJEJH B IEJISX IPO-
THOSHPOBAHUS TIOBEAeHUSA DEATLHON CHUCTEMEBI CJe-
IyeT noJy4dars 6osee MOJIHOe ee OIIUcaHye, YTO IIPU-
BOJUT K HEBO3MOYKHOCTY &HAJUTUUYECKOr0 WJIX Ka-
YeCTBEHHOTO uccyefoBaHusA, C Ipyroi CTOPOHEI, YII-
pPOUIeHUe MOJLEJIU JTUIIAET e IPAKTUZECKON 1eHHO-
ctr. HeofXomvM KOMIIPOMUCC MeXAY TOUHOCTBIO
OIIMCAHNA U CJI0MHOCTLIO HCCIefoBaHud. Hanbdoslee
yIiauHble MATEMATAYECKHIE MOJEIM COYeTaoT B cede
PTH KadecTBa. B maHHON paboTe mpemyaraerTcs moj-
XO0J, B HEKOTOPO! CTeNeHU DPAa3Peliaiouinil yKasaH-
HOe BBITITe IPOTUBOPeYNe. BBOgUTCS npoleaypa pas-
OUEeH ST XKU3HEHHOTO [[UKJIa CUCTEeMbl HA BPeMEeHHBIS
TIIPOMEXKYTKU TaK, YTOOBI MCXOLHAHA CIOKHAA CUCTE-
Ma Ha KaXJIOM [IDOMEKYTKe IPeACcTaBJIsAIach OTHO-
CHTEJBHO IIPOCTON MOAEIEIO, JTOT IIOLX0L OBIJI pea-
nugoBaH B pabote [1], rge paccMoTpeHa ABYXBUIC-
BAA CHUCTEM&a «XUITHUK—IKEDPTBa» C MUIpAIlUeld ITo-
OYyJIANUY XHUITHUKA, KOTOpas 3aBUCHUT OT ero TPo-
duvecKeil cBA3YM C HONyNsnuvei »xepts. Llpu saTom
npouecc GYHKIUOHUPOBAHMS CcOo00IIECTBA IIpes-
CTABJIAETCA TOCIEJOBATEJILHOCTRIO CMEHSIOUIUX
ApyT Apyra craguit. CMeHAEMOCTh CTagud Xapak-
TepHa TaKiXe JJIA Ipoliecca yIIPABJEHUS CHCTEMOMN

Mpeararaercss MeTOA MOCTPOEHUA MaTEMaTUYECKUX MOAEAEH CAOXHLIX CUCTEM C u3MeHALWencss B npoyecce
PYHKLMOHMPOBaHUS CTD)/KT)/DOM'. BBoautcs agmHammyeckas cuctema, CoCTOALLAaNA M3 MePeMeHHOro KOAMHECTBE MOACH-
CTemMm. Ha ee 0CHOBE MOAEAUPYETCS NPOLECC MHBECTUPOBaHMA AMHAMMUHECKOH 3KOHOMMUHECKOM CUCTEMBbI, OMUChIBaO-

Karuesklie cAoBa — AMHAMIYECKAA CUCTEMA YIIPEABAEHUSA, AEKOMIIO3ULMA, CTRYKTYPA, NEPEMEHHAA Pa3MEDPHOCTb,

XUMMYECKUX PEaKTOpoB [2], Mozesiei TnEaMUKY Me-
TAIONYIANANA, SKOHOMHAYECKHX CUCTEM C HepeMeH-
HOU cTpyKTypoii. [Ipy MoAeNnnpOBaHUN 3THUX [IPOTIEC-
COB MCIIOJIB3YIOTCA AUHAMUYECKVE CHUCTEME!, DA3-
MEPHOCTE KOTOPbBIX, B 3aBHCHUMOCTY OT COCTOSHMUS,
MOYKET M3MEeHATHhCA C TeYEHUEeM BPEMEHM, T. €. IIPo-
UCXOAUT AUHAMHUYECKas [JeKOMIIOBUIIUS CJIOXKHOHK
cucteMsb! [3]. BOaMOIXHOCTE UCIIONBE30BAHUA CUCTEM
¢ IepeMeHHOM DPasMEepPHOCTHIO IIPH MOAEJIMDOBAHUU
OUHAMUIKY OMOJIOrHUYeCKUX COOOIIECTE VKa3EIBAJIACE
eme B padore 0. M. Ceupexesa [4]. IIpnu nocrpoe-
HUU Teopuu peaymsanuu P. Kanmas npemosxu [5]
0000 ATE NOHATIE JUHAMUUYCCKOA CHCTEMBI TAKUM
ofpazoM, UTOOBI PAsZMEDPHOCTEL €€ IIPOCTPAHCTBA CO-
CTOSIHUIT MOIJIa MEHSATHCs Bo BpeMeru. CrcTeMy oIl
TUMAJBHOI'O YIIPABJIEHWA CO CMEHOH (PAa30BOTC TIPO-
crpaHcTEa pacemarpusalt B. I Boarauckuit [6]. Bon-
POCBI MOAEJIUPOBAHUSE MHOI'OCBAZHBIX CUCTEM C U3-
MeHsollelcs CTPYKTYpOod Mceaemorainchk B pabo-
tax [7-9]. B Hacrosmel pafore NpomoKaeTcsa uc-
cJie[oOBaHVE CUCTEM C IEpPEeMEHHOW DABMEDPHOCTLIO,
Hauaroe aBTopoMm [1, 3]. Beogures noasaTHe JUHEH-
HO¥ CHCTEeMBI C [EPEeMEHHON pasMepHOCTEIO, KOTO-
pasi IpUMeHsIeTCs JJid IIOCTPOEHUs MOJEJIX HHBe-
CTUPOBAHUA IPOUSBOLCTREHHOTO 00 LeMHeHN A,

CrpyKTypa cHCTeME]
IIpenmommosxuM, YTO CHUCTeMa S COCTOUT U3 IIOA-

cucrem S; i = 1, ..., n. Baaumocsa3u MeXAy IOACH-
cTeMaMH XapaKTepU3YIOT BHYTDPEHHIIO CTDYKTYDY
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cucTeMel, McciiefoBaHue BINAHUA WX MHTEHCUBHO-
CTY H& YCTOMYHMBOCTD IIOJIOKEHUN PABHOBECUS IIPO-
BONHTOCE [T, 8]. Sxech »Ke PACCMOTPUM BHEIIHIOO
CTPYKTYDY CHCTEMBI, KOTOPYIO BBEIEM CJEeAYIOMIUM
obpasom. B npouecce GyaKIINOHUDOBAHNA BIUSHUE
HEKOTOPBIX U3 MOACHCTEM S; Ha AUHAMUKY S MoxKeT
uny ocabeBars, MJIN YCUJIHBATHCS. BodMosKHO TaK-
JKe DOJIHOE OTKJIOHeANe KaKux-Tn(o MoAcUCcTeM Ha
HEKOTOpoe BpeMsd. eI BIMAHWEM NOACUCTeMBI S,
He AMHAMWKY S MOXXHO npeHebpedb, TO 6YIeM I'oBo-
PUTE, ¥TO S; HAXOAWUTCA B IACCUBHOM DeXKUMe, HHAa-
Ye — B aKTHBHOM. B CBfi3M ¢ 3TUM BBEJEM BEKTOD
YER" c KOMTIOHEHTa MM Ypi=1,...,n,upusromy, =1,
eciy mofcucTeMa S; HaXOQUTCA B AKTUBHOM DeKU-
me, ny,= 0, ecan S, — B maccuBHOM pesxume. BexTop
Y HABOBEM BEKTODPOM BHEUIHEH CTPYKTYDBI CHCTEMBI
S, wau, kKopoye, crpyKrypo#t S. M3 onpeneneHus
CTENYET, UTO ¥ MPUENMAET 3HAYEHU T Ha MHOMKECTEE
BePUIMH efUHUYTHOIO n-MepHOro kyba. Ilox BHyT-
peHHeR CTPYKTYPOH cucTeMsr S OyaeM DOHUMATH
CTPYKTYDY BRAMMOCBAZEN MeXIy [IOLCUCTEMAMY,
HO 3/eChk 2TOT BOTIPOC He ocBeliaercs. Jna omuca-
HUSA Tpollecca N3MeHe A CTPYKTYPREI CUCTEeMEI BBe-
AeMm BeKTop yE€R" ¢ KOMIOHeHTaMu y,, i = 1, ..., n,
JUHAMHPKA KOTOPOTO 3aAETCHA HEKOTOPOMA CHCTEMOIL
nudhepeEnHaNbHBIX YpaBHeHUN. Ilyets A — MHO-
JKeCcTBO sHaueHUN v, ACR", Pasodnem A Ha Hemepe-
cexampimuecs nopMHoxectsa A, Al, A = Al uAl
AD \\1 = ¢, Bynem nonarats, — ¥ = 0 ecsin y, GA

1 ecay Y, €4 '\1 Takwum 06pa3oM, IPKU U3MEHEHUH
y CTPYKTYpPa CUCTEMBI SBOJIIOINUOHUDYeT. B c¢BaAInA
€ OTHM BEKTOD YV MOYKHC CUNTATE MHOTOMEDHBIM Bpe-
MEHEM 3BOJIIOIIHY CHCTEMBI, B OTJIMYHE OT TeKYIIEro
BpEMEHY i, HAMEHEHNEe KOTODPOro BJIMUAET HA COCTOSA-
HUE CUCTeMBL,

JInunelHaa cucrema
¢ mepeMeHHOM Pa3MepPHOCTEIO

Bremem B paceMoTpenue cJIeYIONIVIO MHOI'OCTA-
IURIYIO TMHeREYIoO cucTeMy. 11yeTs X — BeKTOop co-
CTOAHWI CUCTEMBI S, X, — ero KOMIIOHEHTHI, Pas-
MEDPHOCTE X MOJKET U3MeHSATLCA BO BpeMeHH TIPK 13-
MEHEeHUU CTPYKTYDPhI CUCTeMBI. [IyCcTh MOACHCTEMBI
¢ HOMepaMm#u Sy, k=1, ..., m, aKTHBHEI, a C HOMepaAMU
$,f=m+ 1, .., n, — naccuBHLL. Bremgem ypasHe-
Hitsl, 3a/1ai01e UHAMUKY KOMIOHEHTOB X , BXO-
OAIIMX B COCTAB X, B 3ABHCHUMOCTH OT YCJIOBUH, KO-
TOPHIM YIOBJIETBODPAIOT KOMIOHEHTHI Y. BEKTOpA
BpemeHHu aBoJtrornuy y. [lyeTs npu

y5k>d5k, k=1,....m, me{l,...,n}h (1)
ysl_<dsj, j=m+l...0n (2)

cucrema S dagaerca YpaBHEHUAMU

Xg, =g, o, X T +a5kvsmx3m; (3)

J. = 7 4
Yo bsh'skxsk * +b‘9k73m S )
ys]- = s],slxsl +‘“+Us_,-,smxsm’ (3)
roe d, a it bsk o b]”’ — 3ajJaHHBIe IOCTOAH-

HEIE. ﬁpn a1oM 6YHEM TOBOPUTL, YTO MHOTOCTA T~
Hada cucTeMa S HaAXOAUTCH B CTAJIUU b(.sp wess Sp)
3xech MHAEKCH B cKo0Kax — HOMEDa NepeMeHHBIX
Xy, BXONAIMUX B AAHHYIO CTAZUIO. Vpapuerus (3)
3aaI0T OUHAMWUKY BEKTODA COCTOAHWH CHCTEMBL
B craguu S(8y, ..., 8,), ypaBHenus (4), (5) — nuHa-
MUKy BPEMEHN BBOJIOUUM aKTUBHBEIX ¥ ITACCUBHBIX
TOJCUCTEM COOTBETCTBEHHO.

Vmenvuienue pazmeprocmu cucmemst. llycts
Opu nomafaddyu Tpaekropuu cucremsbl (3)—(5) B ue-
KOTOPHIZ MOMeHT BpemeHHU t~ u3 obaactu (1), (2) Ha
OJIOCKOCTS Yy = d, , IP¥ HEKOTOPOM le{l, ..., m} npo-
HCXONTUT TIePEXON ot craguu S(s,, s .m) K cTa iy
S(81y 40985201 8,,), THe cuMBONIOM §, obDO3HAUEH OT-
CYTCTBYIOMM I KOMIIOHEHT B HABOpe uigercos, TaKum
ofpasoM, crazus S(8;,..., §l, vers8,,) Oymer OmMCHI-
BaThCs cucteMoit (3)—(5), B KOTOPYIO He BXOAUT ypaB-
HeHUe, 3a/1aiolee TUHAMUKY ITepeMeHHOM X, 8 yPaB-
HeHUe, 33 alolee TUHAMUKY Y , IDUHUMAST BUJ

Sl bgl S xsl. Fowrt bsb Sin xsm !

IIPHYEM B €ro IPaBOd 9acTH, 4 TaKIKe B IIPABKLIX UAC-
TAX IPYTUX ypaBHeHU (3)—(5) OTCYTCTBYIOT caarae-
MBI€, COJEpIKAIIIe IEPEMEHHYIO X . Hns popmais-
HOTO ONMCAHWS IIPOIiecca YMEHBIIEHWS DASMEpPHO-
CTH BBeAeM cJeqyiouiue 0603HaAUYeHU A,

Mampuybt:
A={a;}, i,j=L..,n
A(5y5 vuns smLpl, .++» P,) — MATDHIIA, COCTOAILAS U3
3JIEMEeHTOB MAaTpPHUILl A, CTOANUX HaA NepecedeHnn
ee CTPOK U CTOJIOIIOB C HOMEPAMM Sy, <., S, K Pyy o0y D,
COOTBETCTEEHHO;
Al wiee 8By 5 voes B ) = Ay 10vs 8,) — WHATDEE-

Hasd MATPHUIA IOPAZKA 17, COCTABJIEHHAS U8 DJIeMeH-
TOB MaTpuibl A, CTOAIINX HA NEDPECedYeHH# CTPOK
U CTOJIGIIOR C HOMEDAMM 81, «ovs S, .}

A(Syy.-+385...18,) — KBajpaTHad MaTPHUIA IO-
paaxa m — 1, nonydenHas us A8y, ..., sm) yaaneHu-
eM U3 Hee CTDOKH M CTOI6IA C HOMEDOM S;3

A(sl, Jvs 081, Siiy sm) — KBAJ[paTHAA MaTpUIA II0~
pPARKA M, NoNydeHHad u3 A(sy, ..., §,) JaMeHOI ee
CTPOKH M cTOJ6La ¢ HOMEPOM §, HYJIEeBOH CTPOKON
1 cTondIIoM;

A8y vens sml-) — MaTpulia, COCTaABJIeHHAS W3 DJIe-
MEHTOR MaTPHUIBI A, CTOAIUX HA IEDECeYeHNU €e
CTDOK C HOMEDAMH Sy, ..., §,, ¥ CTOJIGIIOB €O BCEMU HO-
MepaMu, He DABHBIMU 8y, ..., S,, T. €. C HOMeDaMu
MHOKECTBA {1, vosy B\{S1) +0y Spts A8y veny sm\~) umeeT
pPasMepHOCTE mx{(n — m);

B= {bij}, B= {Eij}, = {ci!-} — BajlaHHBIE MATDPUITEI
¢ HIOCTOAHHBIMY 3JIeMEHTaMU, i, ] = 1, ..., L.
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Bexmopbt:

X(81y eu0s 8,) = (rs,. o X, ) € B™; X(81, +es 8,)(t) =
= (x51(t), vivy X (t)) '% CUMBOJI omepaniy TPAHCIO-
HUPOBAHUS;

X(Syy.:3 8524, 8,) — BEKTOpP, NOJYyYEHHBIA U3
X815 «+es 8p) Y/aJIeHMeM 13 Hero KOMIOHEHTa C HoMe-
poM §;, x(sl, e Bpyeney 8, )ER™T ~1,

X(815 e Osl, «ss 8,,) — BEKTOD, NOJYYEHHbIH U3
X(8y, ...y §,) 3aMEHON ero KOMIIOHEHTAa C HOMEpPOM 8,
HYJIeM.

Torna cragus S(sy, ..., §,) 3aKaeTcsa ypaBHEHUAMU

X(S150009 8, ) =A(S1,0001 8, ) X(815.44,8,);  (6)
V(51500008 ) =B(815 000, 8, ) X(8y5 .00, 8,);  (T)
F(Smats+oer 85 ) =B(Sppuqsver 8, | ) X(815 000y 8,).  (8)
Cragua S(sy, ..., §z s +eey S, ) 38/12€TCA YPABHEHUAMYU

X(sl,...,§l, vany Sm)=
= A(S s 0ees Brrrear 8 ) K(Bpoeeas §aoees8)s  (9)

y(Sl,...,él,..-,Sm):
=B(8ysener8ppe0er 8y ) K(Bys0nvs 8150eer 8, )5 (10)

V(S;s Sippqr e 8,) =

=B(8), 8515009 8 | ) X815 eovsBppevary ). {11)

BBeneM ()YHKIAU TEPEXOAA @ (Syyeees §yerrs 8yy)

OT S(8; +uey §,,) K CTATUM S(sl,..._v, 8py .00y §y,). IlyeTh
z((815 o 8)(8)) = (xg e Xg ysz)“. Torga
Q (S5 000s 8150000 8,) 0 2((85 000, 8,)(8)) >
(85000 Bppoiia 8 ) 4, —2, )3 (12)

K8y 8, =0l Oasns 8, [Biisa i@, )%
XX(Bise0v98, )i (13)

Tfie € — safaHHble NOJOXUTEIbHEIE IIOCTOAHHELE.
Ilpu arom

X(By 50509 By9 005

s, )t +0)=
=R(8{ 30009 8,, )T 7). (14)

Yeenuvwenue pasmeprnocmu cucmemsi. Bepuem-
cs1 cuoBa K ofmactu (1), (2) 1 K COOTBETCTBYIOIEH et
cucreme (3)—(5). Ilycrs Opu NONafaHUN TPACKTOPUHI
9TOM CHCTeMbI B MOMEHT Bpemenn ¢t ¥ uz ofmactu (1),
(2) ma mnockocTs y, = d, Tpu HeKoTopoM pE{m +
+ 1, ..., n} OPOUCXOJUAT IEPEXOJ OT CTALUU S(845 sees
8,,) K cTafuu S(8;, uvy 8,5 sp), KoTopas O0yIer OmMuChI-
BAThCA CUCTEMOY YDaBHEHUN

ysj = s!,slxsl + sj,smxsm +bsi,spxsp’ (17)

rnek=1,..m,p;j=m+1, .., n,j*p, uau
R(8y5 0098y, 8,)=
=A(8) 000585 8p) X813 0005 515 )5 (18)

V(8150028 85) =

=B(sl,....sm,sp).x(sl,,..,sm,sp); (19)
Y(8m+l’ ...,§p,¢.., Sn):
= B8, uvesslprne By |V B(Bisvins 88, )¢ (20)
BeneM QyHKIUM Iepexofa ¢ (Sy, ..., §,, §) OT
8(81, «++s 8,,) K CTAAUA S(sl, cess 8,98 ) IIycrs z((sl, qusy
8,)(8)) = (x31, e X ysz) Toma(p (815 v+0r 8,5 8 )
Z((Sl, sary Sm )(Sl)) —2

- e *_
%(xsl,...,xsm,xsp,dsp te) =

E(K(Slw--a Sm,sp)adsp +€3p)w! (21)
rme
i(sl,...,sm,sp):
=D(8y5 4101 858 | 8150009 8 ) X(8py 0000 8,). (22)
Tlpu saTom

x(sl,...,sm,sp)(t++0) =R(8yy 001 8y 8, )ET). (23)

Onpedenenue. Cucrema (1)—(23) HaspiBaeTCA JIU-
HEeMHOM CHCTeMOH ¢ IIepDEeMEeHHOIl pasdMepHOCTbIO
(JICIIP).

Yacrasiiz cayuait JICIIP 6511 paceMmorpes B pabo-
te [2], rme cragua, cooTBeTCTBYIONIAA M IOACHCTe-
Mam, umeet sux S(1, ..., m). Taxasa cucTeMa HA3LIBA-
eTCs TIOCTIEOBATEILHOU,

Bamevwanue. Paccmorpernyio JICIIP moxHO 3a-
IaTh TaKske ciuenyomum obpagom. I[lyets

a:(al""’an)*e Rn: bz(bly-.., bn)*o
a(b)=(asby; ..., a,b,)*, a(b)=(aby,...,d,b,)*.

Hanee, ecmu A = (A%, ..., A *)* — marpuna, rae
A* — cTpoxa ¢ HOMePOM i, TO IYCTh

A(b)=(B,A, %, ..., b, A, #)*,

Ecin v, — KOMIOHEHTHI BEKTOPA c'rpywrypm TO
oﬁosnaqu'vx ¥, =1=9, T=(Tisvis ¥ ) Torpa muua-
muka JICIIP sagaercs yvpansHeHUAMHA

x(y) = A(y)x(y);
y(¥) =By)x(y); ¥F)=B@mx(Y). (24)
Onpedenenue. Bekropsl y(y)cR", y(¥) € R" Haso-

BEM BeXTopaMH aKTHBHOI'O M IDACCHUBHOI'O BPEMEHN
SBOJIIOIIMH COOTEETCTBEHHO.

Xy =g 5% Teont g o Xo 0 o X 3 (15)
Ys, = bs’i 5%, T st s X +bsk,spxsp; (16)
22 #  VHOOPMALOHHO-YMIPABASIOLLVE CACTEMI
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Bremem ynpasagemyio JICIIP
x(y) = Ax() +Clu; Y01 =BE)x) +Cvs
y(¥) = B(Mx(y) +C(y)w,

rie uckR’, veR®, weRP — ymnpaBisiomue Bo3mei-
creug;, C,C,C — Marpuibl COOTBETCTBYIOUINUX Pas-
MepHOcTel. B craTbe [2] pemaeTcs sagada ynpasiie-
HUA CTPYKTYpoii tocsenosareabHoi JICTIP,

NIOHBJIL NPOH3IBOACTBEHHOI0O KOMILJIIEKCA

PaccMoTprM 8KOHOMWYECKYIO CHCTEMY, COCTOS-
Y0 M3 U3MEHSIOUIErocs KOJUUecTBa IIOACHUCTEM.
JT0 H3MeHeHHe IIDOMCXOLUT COIVIACHO MpAaBHJIAM,
YCTaHABIMBACMBIM HEKOTODBIM IIEHTDPOM YIIpaBJjie-
gua (1Y), IlpuMepom Taxkoil cCHCTEMBI MOTYT OBITH
rocyapCTBEHHAA SKOHOMUKA, COCTOSIIAA U3 O0TPaC-
Neil IIPOM3BOJACTBA, MJIM KDPYIHAasi IPOUSBOACTBEH-
Hasfg Kopuopanus, Gpupma, o6beguHeHNEe, B COCTaB
KOTOPBIX BXOJAT IIPEIPUATHUS, BEIIIYCKAIOIIVE HEe-
KOTOPYI OPORYKINiO. /IS KOHKDETU3AIUU IIpen-
IaraeMoro IMOAXOoNa K IIOCTPOEHUWIO COOTBETCTBYIO-
meil MOJesn PAcCMOTDPHM IIPOU3BONCTBEHHOE 007b-
equeerne (L10). 11V nosoxeH pacnpemeluTh HHBe-
CTHIMY IO NPEATIDUATUAM IJIS UX PassuTud, Lless
DAABHTHA COCTOUT B NOCTHIKEHUU IIPEIIPUATUIMU
HEKOTOPLIX 3a/[aHHEIX YPOBHEA B TeUEHUE 3aJaHHO-
TO IPOMEXCYTKA BpeMeHH [t, ¢, + T']. Ilpu aTom I1Y
MOZKET 3aKPEITh KAKOe-TU00 IPefupUATHE WU BO-
300HOBATL €ro paboTy B 3aBUCUMOCTH OT 3P HeKTHB-
HOCTH €r'0 NesiTEJILHOCTH, a TaKiKe MOKeT OTKDBITh
HOBOE OPeJNpUATHE IPU HEKOTOPHIX YCIOBUAAX.

IIyeTe ROMMYECTBEHHAA XAPAKTEPUCTUKA COCTO-
AHAA [-T0 NPESIPUATHA B MOMEHT BpeMeHU f ompe-
Aensercst gynrnuedt x,(l) 2 0, x,()eR. CropocTsb
IpHUpOCTa HHBECTUIIMH B IPEAIIPUATHE [ B MOMEHT ¢
obosraunm uepea u(t, x,(t)), u,€R, u/t, x,(t)) 2 0. [la-
nee, nyeTs a,(f) — CKOPOCTE IPUPOCTa YPOBHA pas-
BUTUA NPEANIPUATHSA | HA eJUHUILY KalKuTaaa, BJIO-
JEHHOTO B Hero, mpuieMm ai(t) >0, ai(t) — OrpaHu-
YeHHEIE, KYCOYHO-HEelIDEePhIBHEIE (DYHKIIUU, af(t)e R.
Torga puddepeHnualsHOe ypPABHEHHUE, 3aalolee
AUHAMUKY DA3BUTHUSA i-T'0 IPENIPUATUAL, UMEET BU[T

x; =a, (L), x;).

3aMeTuM, YTO KOJUUECTEO IIPeSIPUATUN, DYyHK-
nuonmpyomux 8 cocrane 110, He 3amano. B pabote
[10] pacevaTpuBaiack MOJENH € IIOCTOSTHHBIM KOJIU-
YeCTBOM NPeANPUATHHR. ByIeM CuuTaTh, YTO MHBE-
CTUILNY, HATIpaBJasgeMule L1V Ha pasBUTHUE [-T'0 [IDEN-
TIpUATUA, COCTOAT U3 COOCTBEHHBIX CDEACTB U Kpe-
nuroB 6aHka, koTopkle moay4aer 110, a 11V pacmpe-
[eJssieT [0 HpeAnpuaTuaM. Taxum obpasom:

u(t, x;) =, (), (1) +w,(t, x;),

Tae 1, = P{t) — KoapPUIHEHT, XapaKTepU3yIomui
CKOPOCTH IIPUPOCTa COBCTBEHHBIX CPEJCTB IIPeNIIpU-

ATUA HA eIUHATY 06beMa ero npoAyknum; w, = w(t,
X,) — CKODOCTB IPUPOCTa MHBECTULIUI 3a CUET Kpe-
auta Oarxa. ITpu srom py(t) = 0, wi(t, x) = 0, u,(),
w,(¢, x;) — KycouHO-HeNpepbIBHLI, OTCIOfa HOIyYa-
€M ypaBHeHUe IUHAMUKYU IPeIIpUATUSA |

x; =W (D)x, +w,(t, x;). (25)

Ilycrs £, — MoMeHT HawZaa QYHKIIMOHNDOBAHUSA
IpequpuATHA i. BBefeM NepeMeHHYIO ;!

t
0
y(O =1 + [ (c,(t, () ~w,(t, x,(£)dt, (26)
to
rre ¢ (t, x,(1), y? — 3aJlaHHbBIE IIOPOTORLIE (DYHKIIUK
U OOCTOsSHHEIE COOTBeTcTBeHHO. lipoxudidepeniiu-
pOBaB paBeHCTRO (26), mony4uum

3,0 =¢,(t, x,)~w,(t, x,). 27

Taxum obpasoM, TpefnpuATHe | ABIAETCA IOI-
cucremont S; B mogenu JICIIP. Ilycts mamGonsinee
YYWCJIO IPERIPUATHH, KOTOPhIE MOTYT BXOJUTE B CO-
cras 10, pasHo 1, i€{l, ..., n}. ByeM Ha3EIBATE OpEd-
NPUATHE [, IMHAMUKA KOTODOr'0 3aJaeTCA CHCTEMOH
ypasHeHU# (25), (27), akTuBHEIM. Bexrop y ¢ xoMIo-
HEHTaMHU Y, IpeJCTaBJIACT C060i 3BOIIONUOHHOE Bpe-
Msa [10. BelACHUM 9KOHOMMUYECKHI CMBICI BEJIUUH-
Hbly. BeegeM nocrossHEbIe Oporu d;, d; < y?. IlycTs
HaleTcs HAWUMEHBITHY MOMEHT BDEMEHU ¢~ by ma
Ko, uro y,(t,) = d,. Torfa B MOMEHT BpeMeHU {; IPO-
UCXOOUT 3aKpPBITUE {-I'0 IPeANPUATUAL. JKOHOMUYEe-
CKHMH CMBICI 3TOrO IPOIlECca COCTOUT B TOM, UTO
adhdexTHBHO paboTaloliee IpeNIIPUATHE LJOJIKHO
B OOJIbIIIE CTEIleHY PA3BUBATLCA HE 34 CUET Kpe/Iu-
TOB, & 3a cUeT co6CTBEeHHBIX cpencTe. LloaTromy npe-
BHUTIEHUE DYHKIHEHd W (£, X;) MOPOrOEOr0 3HAYCHMSA
¢,(t, x;) osHadaeT, 4TO i-e NPEANPUATHE UCIONHIYET
CJIMIIKOM MHOT'O KPeSUTOB, KOTOpEIE NIPUAETCA IO~
ramarh ¢ MOMOIILI0 COOCTBEHHBIX CPEACTB, JTO HB-
JIAeTCS NPU3HAKOM Hes((HeKTUERHON NeATeIbHOCTH,
4TO NPHUBOSUT K NPUHATUIO OPraHoM YIPABIEHUSA
pPeIlleHUusI 0 IPHOCTAHOBKE NPeANDPUATAA. BosHUKa~
eT BOIPOC: KOorma 3aKphiBaTh npepnpuatue? Hean
ero 3aKpPHITh B MOMEHT BBEIIOJIHEHUA ycaosus w)(t,
x;) = ¢,(t, x;), To Impolecc 3aKPBITUA CTAHET CJIAII-
KOM UYYBCTBUTEJHHBIM H OyJeT pearwpoBaTh Ha
MTrHOBeHHbIe cOou B padoTe IPeAIIpUATUASA, TIPUBOLIA-
Ii¥e K MaJIO3HAUUTEJILHBIM CEUXKEHUAM ero ahdex-
TUBHOCTH. [1JIsT opraHa yIpaBJieHu s YKeJiaTeJILHO He-
KOTOpOe BpeMs HabNIoAATE 3a JeATeIbHOCTHIC Ipej-
NPUATHS, IPEXK e UeM IPUHUMATE perierne, 1103To-
My HaJIM4Ke MHTETPaJIa B YCJIOBUU 3aKPHITUA J,(¢,) =
= d, IpUaeT HEKOTOPYIO WHEPUUOHHOCTh B IPUHHA-
TUU PellleHUs 0 3aKPBITUU IPeATIDHUATUS, UTO JaeT
HocJeIHEMY BO3MOYKHOCTE O0TpaloTaTh BpeMeHHBIe
c6ou. HanpoTus, ecsiu Hu3xkad 3G QEexKTUBHOCTD €T0
paboThHI, UTO MIPOSBIAETCA B BBINOJIHEHUU YCIOBUA
w,(t, x)) > c,(t, x;), HabirofaeTcA B TeUEHUE JOCTATOY-
HO AJINTENBLHOIO NPOMEXYTKa BpPEeMeHM, TO OpraH
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yIpaBJieHUs 3aKPLIBACT i-€ IPeAIpUATHEe B MOMEHT
t;, BBefieHHBIH BRime. [loce saKprITHSA i~e IpeAIpU-
fATYe NePEXONUT B IACCUBHEIN PEIKUM, KOTOPOMY CO-
OTBETCTBYET CHCTeMa YPABHEHUN:

x; = —pw; (2, x;), econ x; > 0;
x; =0,ecnux; =0; (28)
yi :Ci(f, xl_),

IZie TIOCTOAHHRBIE P;, X,” YAOBJIETBODAIOT YCTIOBMAM:
p;> 0, x;7 =x,(¢,+0) <x,(t). [lepsoe ypasHeHue (28) 3a-
JaeT JUEAMMKY BO3BpATa KPELUTOB, TPDETbe — AWHA-
MUKY HaKOIJIEHUs PeCypcoB. DymeM Ha3bIBaTh IIPef-
IpuATHe i, AMHAMUKA KOTOPOr'O 3alaeTCsl ypaBHEHU-
savu (28), 3aKOHCEPBUPOBAHHEIM UJIU IIACCUBHBIM.
Teneps paccMOTPUM IPOLEAYDPY BO30OHOBIIEHHS
paboTel npeAupusaTyus i. I[Tyets Ha unTepsae (1, i)
yt) <d,m y,(t)=d,. Torna B MOMEHT BpeMeHH I,
L[Y [ePeBOJUT NDEAIDHUATYE [ U3 IaCCUBHOIO B aK-
TUBHEIN DEXKUM, 4 er'0o JNHAMUKA 3aaeTCH ypaBHe-
muamu (25), (26). Ilpu srom x;(%)=x,(%,+0)=%,
y,(t,+0)=d; +8;, rme X, 3, — sajaHHbIe MOJOMKM-
TeJbHEIe IOCTOAHHbBIEe. Hannduue nocTosHHON 8, 1pu-
BOAKT K CKAUYKO00pasHOMy uaMereHuIo y,(t) mpu no-
CTM2HEHVH €10 IOoporoBoro sHauenusa d,. llpexmpu-
ATHe ToJyuaeT HAYAJbHBIA KDPEIUT Ha pasBUTHUE,
WHade MOXKET OKA3aThCsi, UTC CPA3y I0CJe OTKDPBI-
THA €70 TPUAeTCA 3aKPhIBaTE. TakuM obpasomM, ecsiu
Ha HeKOTOPOM ITpoMexyTKe [ty, t, + T'] B cocras [10
BXOAAT &KTUBHEIE 1y, ..., [, W IIACCHUBHBIE [y, vy Jp
IPeAIpUATIA, TO ero ZUHAMUKA 32aeTCs CUCTeMOR
YpPaBHeHM

x; =Wy, (D%, +w, (¢ %, );
yis ()= Ci, , xia) —w, ( xis )s
s=1,.0sm;

x; =—p;Wwj (, xjr),ecmxl X >0;

=0, ectt X = 0;

*%

yj,_ =¢j (t, xj_r), =L Re
Mosxs0 paccMOTperTh IPOILEAYPY OTKDPBITUA HOBOTO
IPeANpUATHAS, a He PaHee 3aMopOoXKeHHOro. Bynem,
HANpUMED, CIUTaTh, yTo 110 pacmiupsieTcs, OTKDHI-
Basi HOEOE IPEeAIPUSTHE, B MOMEHT HOCTHHICHUSA BCe-
MU [OPeANPUATHAMY, BXOGANMMYA B Hero, HEKOTO-
DBIX 3a/laHHBIX yPOBHEH passuTusd ¢;. IlycTs Ha mpo-
mexRyTEE [ty, t) IO cocrosingo us n npesapuATHi
(aKTUBHBIX ¥ MACCUBHEIX), TAe { — HAMMEHbIOW
MOMEHT BPEMEHU, IJIsI KOTODPOTO BEITIONHAIOTCH Y-
nosua y(tf)=e,i=1, ..., n, npudem npu ¢ < { xora
OBl OLHO M3 STUX HEPAREHCTB He BRIToNHAeTCA, Tor-
Ja B MOMeHT BpeMeHM { opraH ympasierus 110 or-
KpbIBaeT HOBOE (n + 1)-e mpepnpusATHe, JUHAMUKA
KOTODOTO 3aJaeTcsi YPaBHEHUAMY THIIA (25), (26),
I:I [IPA STOM X, 1(t) = £n+1’ Yn + l(t) - gnﬁl’ £n+l’
Yny1 — SafaHHBIE IOCTOSHHBIE, YOBIETBOPAIONLINE
yenosusam d, , 1 < Ypq < €, . 4. 1Ipu 3TOM yl(t +
+0)=e, + 81, i=1, ..., n, roe 5 — 3aJlaHHBIE 110~
nomn’renbﬁme TIOCTOSAHHEIE.

Taxum ofpasom, Ha ocHose noasaTus JICTTP nocr-
poena mogenb aumHamuku 110 ¢ meMeHSIOIIUMCSH
B Iipoliecce QYHKIHOHNPOBAHUSA KOJIHMYECTBOM IIpel-
MIPpUATHHA.
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