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HyKacuK C. (IIHP) 

Me;>1COyuapoOHb1u KOAlleKmu6 J'-leHblX 

3A,[t;A 11A TIJIAHHPOBAHIUI B TIOTPElilłTEJThCKOH OTPACJIH 
3KOHOMlłJOI B YCJIOBlłSIX CTOXACTHtłECKOro 

CTIPOCA 

JierKo 3aMeTHTh, lfT0 Bee 3KOHOMHlfeCKHe CHCTeMbI Ha.n;eJICHbI HepapxH

lfeCKOH crpyKrypoiL OHH pa3,n;eneHbI Ha rro.n;cucTeMbI H orneJibHbie 3BeHMI, 

06na.n;a10rn:He caM0CTOHTeJibHbIMH rrpaBaMH rrpHHHTHH perneHHH, Ka)I{,D;0e 

3BeHo HMeeT B03M0)l(HOCTb MaKCHMH3Hp0BaTh CBOH co6CTBeHHbIH <pYffKU:HO

HaJI, TaKHM o6pa30M, HepapXH'ieCKaSI CHCTeMa - :no rrpHHU:HIIHaJibHO 

MHOfOKpHTepHaJibHaSI CHCTeMa. 

~aTeMaTHlfeCKaH M0,D;eJib q:>yHK.U:HOHHpoBaHHH mo6oii HepapXH'iCCKOH 

CłlCTeMbI M0)l(eT HHTeprrpeTHp0BaThCH, Boo6rn:e f0B0pH, KaK Hrpa c Herrpo

TllB0II0JI0)l(Hb!MH HHTepecaMH. B rrpe)];JlaraeMOM )];0KJia,n;e paCCMaTpHBaeTCH 

3a,n;aqa IIJiaHHp0BaHHH Ha ypoBHe IIOTpe6uTeJihCKOM orpaCJIH 3K0H0MHKH, 

K0T0paH HBJI.SieTCll rrpHMepoM TaKoro po.n;a CHCTeMbI. Pa6oTa HMeeT MeT0-

,11.0JIODl'łeCKHM xapaKTep, TeM He MeHee, B BbI'iHCJIHTCJibHbie nporpaMMbI 

3aJI0)l(eHbl ,n;aHHhie, 0THOCIDI.J,HeCSI K peaJibHbIM 3K0H0MHlfCCKHM rrpo.u:eccaM, 

B qacTHOCTH, 3TO 0TH0CHTCSI K MO)],eJIH npou:ecca rrorpe6nemra. 

1. MareMar1111ecKoe onucauHe 

PaccMaTpHBaeTCH CHCTeMa rrp0H3B0,l1.CTBa H IIOTpe6JieHHH HeKOTOpoii 

KaTeropim: IIOTpe6HTeJihCKHX T0BapoB. CucreMa C0CTOHT H3 II0)];CHCTeMbI 

npOH3BO)],CTBa, rrorpe6J1eHHH li .u;eHTpa (pHC. 1), MaTeMaTH'ieCK0e 0ilHCaHHe 

K0T0phIX npHB0,11.HTC.SI B )];aJihHCHIIIeM. 

Ilpe,l1.IIOJiaraeTC.SI, 'łTO OTpaCJIH cpyHKU:llOHHPYIOT B paMKax 6onee CJIO)I{

HOM HepapXH'ieCKOH Cł!TeMbI Il lfT0 OT ynpaBJieHqecKHX opraH0B BbIClllero 

ypoBHH IIOJiylfaIOT cyMMapHbie pecypcbI H arperHpoBaHHbie Il0Ka3aTemr 

.li.Jl.SI .n;aHHOH Kareropmr, T.e. arperHpOBaHHblH BbIIlYCK T0BapoB 
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''I\ ',\ 

w,U) 

max (a.J ,-fi Ji) 1ana'fa Ili 
t'J.:j 

L C,; (I) s., (1) 

Jana'ła 

J 1 = max F 1 [c.;(t). n„ U)] 
TfJ.1 . u,., 

·J, -:o m111 F, {h, [x. 1 (1)] , h , [Ku(/)][ .Il 

D 11. 1(1) ,;:;; V (I) 
: i:;;:.' 

, x„(l+I) = /,[_x„(1),11. 1(1),S.,(I)) 

x,, <t + I) = f , [x„U) , ir .;(1), s,, U)) 
v·u +I) ~ F V (t) + LG„ 11,, <1- ni: ,._, 

li ' . . 

Puc . I O6111aH ÓJlOK--cxeMa CHCTeMbl npo1nB0!lCTBa H no1pe6J1eH11H; 

1ana 'ła I: nonc11c1eMa n0Tpe6ne1nrn, ,ana~a 11: noJJCfłCTCMa npd- 11, ,.' 1 

fł1BOllCTBa, 1ana 'ła Ili: noncuc1eMa ueHTpa ·, ;; ,. ,· 

H HHLieKC ueH L Ck;(r)S,;(I) 
i 

c,(I) = ------I cu(/ 0 )5,;(I) 

rne: i HOMep rouapa, k - HOMep Karerop1111. 

6JlOK norpe6neHHH OnHCbtBaeTCH CHCTeMOH ypaBHeHHH 

(5), (6), (7) s KOOpllHHaTax X,;(I), g,;(/). 

3nccb: - 3anac i-ro roBapa k-oH Karerop1111, 

neqrnubn i-ro roBapa k-oii Ka rerop1111, 

(2) ' 
· ··1 

, ;: i 

X,;( I) 

g,;(I) 

S.;(I) CTOXaCTH'łeCKHH cnpoc Ha i-blH rosap k-OH KaTe ropiitt, 
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ł ', 

AHAmIHIKO - PACqETHhIE Cl1CTEMhl IIJIAHl1CTl1qECKl1E Cl1CTEMhl 

II 3TATI I I 3TAII I 3TATI II 3TAII 

CITEQl1AJihHhlE CBO,IJ,HA5l OU:EHKA BCilOMOrATEJihHAR ,IJ,ERTEJihHOCTh 

. Cl1CTEMhl OCHOBHhlE CI1CTEMhl 
3<1><I>EKTI1BHOCTH TTJIAHMPOBAHI1E 

(UEHTP AJihHhIE (IIIAXThI 
TEXHl1Kl1 !1POM3BO,'J;CTBA 

Cl1CTEM hf C 1A,ll,EJ.1Q.-M· 
P A3Bl1BAIOIIIMECJI 

E,IJ,l1HJiIQhl) M TIPE,IJ,IIPl1RTl15l) M TEXHOJIOBll:f - 1--f l iIHBECTMW-fVI .. Cl1CTEMhl 

U:EHTPAJihHAR l1H<I>OPMAQI15l TIPABJIEHI15l Mr,IJ,HB ,__ 

CttCTeMbl KOMIJblOTe

p1ny101mre y'feT 110-

CTaB0K, paC'ieT CTOH- 9 
MOCTH H CTaTHCTm<y 

c6bna yrmr 

(l1-Q3B 1 tt2, CEhlT 

l, 4, 8 n 5) 

CHcTeMhI 06cnyi1m

saID1ll ACllTeJlhHOCTH 

cnyiK6 MaTepuaJihHO- 10 
ro CHa6lKClll1Jl · 

Mr,D:u3 

(H-3rM/3A3, 11-
-QCM-J, MAT-6) 

PaC'lCT ACllTeJihHOCTH 

peMOHTHbIX MaCTepc

KHX n (j)a6pHK Ma

IlllfR, a TaKlKC I.(CH

TpaJihHOro X03llHCTBa 

o6opy)];OBallliCM 

(11-QBH, M-<l>M) 

OcTaJihHhre 6onee aa

lKHhie 91:cTeMhl II-ro 
3Tarra KOMilblOTCpH-

aHaJlHTHKO

paC'lCTHb!X pa6oT, 

pa3pa60TaHHb!C Ha 

6oJibume I.(H(ppOBb!C 

MaIIIHHhl 

(3Cl1-r, CTA,D:, 

<l>l1HKO, 3AB) 

CHCTCMbl o6cnylKH

BaHHll Hay'lHOHCCJie

JJ:OBaTeJihCKHX H rrpo

eKTHb!X opramna!.(HH 

11 --+ 

12 --+ 

yrOJibHOH rrpOMb!- 13 
IIIJieHHOCTH pa3pa6a

TbIBaeMbie JJ:mI MaJih!X 

I.(H(ppOBb!X MaIIIHH 

(K3II, Kl1II, CKOE, 

CO3, ChIPOII) 

3rreKTPOHHall CHCTe-

Ma y'leTa, paC'lCTa H 

aHarr113a HCIJOJib30Ba-

HHll OCHOBHb!X 

CpCACTB 

(CucTeMa l-I-3ACT) 

' 

KOMilhlOTep1f3a!.(Hll 

MaTepHaJibHOfO xo-

Jllil:crna B c(j)epe cua6-

JKCHHll, CKJiaAhIBaHHll 

H HCITOJib30BaHHll 

(CncTeMa l1-3rM, 

MATI) 

CncTeMa y'łeTa n aHa-

JIH3a AHCIICT'fepcK0H 

HHcf>OpMa!.(HH 

(CucTeMa 11-3Aj],) 

HaJKeneHwe Japrrna-

Tb! (pH3li'-leCKHM H 

YMCTBCHHb!M pa6oT-

HHKaM 

(CncreMa IJJIA TA I 
A0 6) 

KoMilhJOTepH30BaH-

Hall CHCTeMa yqeTa Ił 

pac'!eTa JaTpaT B Ka-

MeHHOYf0JibHbIX max-

Tax 

(CncTeMa 11-IIPII) 

Y'IeT o6opoTOB a TaK-

JKe COCTaBJieHHe 6a-

naHca H C'IeTa rrpn-

6hJJIH - Il0TepH CO· 

BMeCTH0 C aHaJUl30M 

<;'feTOB 

(CHcreMa l1-3PK 1 
A0 3) 

3 
--+ 

4 
--+ 

K oMIIblOTCPH30BaH-

Hall CliCTeMa paC'-!eTa 

li aHaJIHJa rrpoHJB0A-
--+ 

1 CTBCHH0ro npo!.(ecca 

B KaMeHHoyrOJibHblX 

rnaxTax 

(CHCTeMa MOC) 

5 --+ 

--+ 

6 

--+ 

3neKTpOHHall CHCIC-

Ma pac'-leTa li aHaJIHJa 

--+ HHBeCTli!.(HOHHOH )];el!-

TCJ1bHOCTl1 yronhH0H 2 

np0Mb!IIlJleHH0CTH 

(CucTeMa l1C:E) 

7 
--+ 

.. 

': 
8 

--+ 

I 

t 

i 

--+ 

--+ 

3KOHOMli'lCCKall 0I.(e-

HKa H Bb!60p OIJTH-

MaJihB0fO C0CTaBa 

HHBCCTfil!H0HH0-npo----+ 
I ll3B0)];CTBCHHblX Ba-

pttaHT0B rrepcneKTHB-

HOro paJBHnrn maxT 

(CHcTeMa CDTI) 

--+ 

• 

--+ 

OnT_HMaJIHJa!.(Hll Illl-

THJJeTHero H fO)];OBO-

ro nna Ha npoliJBOA-

-- CTBa l1 MOAepmna- 2 --+ 

I.(U0HHb!X HHBeCTHI.(lill 

)];Jlll KaMeHHOyrOJlb-

HbIX rnaxr 

'(CHcreMa CIJK) 

--+ 

. 

--+ 

I 

' 

OnTRMaJIHJa!.(HH one-

paTRBHb!X IIJiaHOB 

CMCHHOCTH pa6oTbI 

Ja6oea, a TaKlKe po3-

MCII.(CHHll pa60THH-

KOB B KaMeHHOYfOJib-

Hb!X IIIaXTaX 

(CHcTeMa CITO) 

OnepaTHBHOe IlJiaHH-

poBaHHe H KOHTPOJib 

ITOArOTOBHTCJlbHb!X H 

MO)];CpHH3a!.(HOHHbIX 

pa6oT B KaMeHHO-

yroJibHhIX maxTax 

(CacTeMa CITO-PIT) 

KoMilbIOTepH30BaH-

Hall qrcTeMa I.(CH-

TpaJihHOfO IlJiaHHPO-
BaHHll HHBCCTHI.(HH Ha 

ypOBHll HerrocpeACT-

BCHHbIX, rnaBHhlX Il 

I.(CHTpaJibHb!X HHBCC-

T0pOB 

(CncTeMa COTII1) 

EanaHClipOBaHHe 

CTPOHTeJibHO-M0HTa-

JKHb!X Il ropHb!X pa-

6oT B <pHHaHCOBOM 

Bb!paJKeHIIB 

(CncTeMa COIIP) 

QeHTpannJoBaHHoe 

rrnaHHp0BaHHe CHa6-

JKeHHll Jall'laCTllMH K 

MaIIIHHaM Il ropH0MY 

o6opyAOBaIDUO 

(CncTeMa CQr3) 

QeHTpallH30BaHHOe 

IlJ1aHnpoBa1me 0CHOB-

H0f0 o6opy)];OBaHHll 

IIIaXT 

(CHCTeMa cu;rB) 

3 

4 

5 

6 

7 

I 

8 

--+ 

CHcreMa TeKyII.(ero 

KOHTpOJJll 3<p<peKTl1B

H0CTH HHBeCTHI.(H0H

HbIX 06-beKTOB Il nna

HHpoaamrn HX JIHKBH-

)];a!.(l1l1 

(CIIMT) 

CHCTeMa nnaHHp0Ba-

9 

HHll C6b!Ta n peaJIH- 10 
Ja!.(l1ll riocraBOK yrn ll 

(CIT3B) 

CHcreMa I.(eHrpaJib

Horo IlJiaHHp0BaHIIB 

MaTepHaJibH0ro CHa6-

JKemrn yrorrhH0il: 11 
npOMhlIIIJieHH0CTll 

(CIT3M) 

CHCTeMa IJJiaIDlpOBa-

HHR pa3BHTHll Il X0- 12 
3HHCTBa Ka)];paMH 

(CIIPK) 

CttcTeMa II0)];fOTOBKH 

llp0HJB0)];CTBa Ha <pa- 13 
6pHKax ropHhrx Ma-

IIIHH 

(TITIT) 

CHcTeMa 6anaHCHPO

npoH3BOA

CTBeHHOH MOII.(HOCTH 14 
peMOHTHb!X Macrep-

CKHX 6ypoyrOJibHh!X 

KapbepoB 

(C3O11nM) 

CncTeMa onepaTHB

Horo IJJiaHHPOBaHHll 

cpep;CTB np0H3BOA- 15 
-+ CTBa Ha (}>a6pm<e na

Herrpeil: lKHJIHIIIH0fO 

CTp0HTeJibCTBa 

(3CITnP) 

Puc. 1. MoAeJib K0MilbIOTepl130BaHHOf0 CHCTeMil:oro yrrpaBJieIDrn, pa3pa6aThIBaeMaH B IlOJibCKOH yr0JibH0H npOMbIIIIJieHH0CTH (rro AOCTHrHYTOMy C0CTOJ!lillIO B 1974 r .) 



nk;(t) - KOJIH'łeCTBO i-ro TOBapa k-oii KaTeropHH, IIOCTyrraromee 

Ha BXO)J; CHCTeMbI IIOTpe6JieHHR OT 6JIOKa npOH3BO)J;CTBa, 

ck;(t) - n:etta i-ro TOBapa k-oii KaTerop1nr. 

A pryMeHT t 03Ha qaeT BpeMR • . 

Crrpoc npe,n;CTaBJIReT co6oil: MHOTOMepHbIH CTOXaCTH'łeCKHH rrpou:ecc 

B MO)J;CJIH CHCTeMbI Y'lliThlBaeTCH 3q>q>eKT 3aMeCTHMOCTH TOBapoB B ycno

BH5lX .lJ:eq>HU:HTa HeKOTOpbIX H3 HHX. 

)J;mi: OilHCaHHH IlOBe,[(eHHH IIOTpe611TeJieH 6brna npHHRTa cwc-:r;ę~a 

MO;:uiq>HU:HpOBaHHbIX q>yttKU:HH CTOyHa. Eonee no.n;po6HO 3Ta Mo,n:eJib H3-
, ,.1f,,. :·. 

naraeTCH B pa6oTe [I]. CToxacTH'łeCKHH crrpoc Ha i-hrn TOBap k-oii xare-

ropHH OillłCbIBaeTCH ynpaBJieHHeM 

o bk;(t) [ ' o ] Sk;(t) = Sk;(t) + -- Sit)- L, Ck;(t) Sk;(t) 
Ck;(t) , 

(3) 

TJ:(f: sf;(t) - 3JleMeHTapm.1ii:, HH)KHbIH ypoBeHb IlOTpe6neHHH i-ro TO

Bapa k-oii xareropHH, 

Sit) - HHJ:(eKC crrpoca J:(JIR BCex TOBapoB k-oii: KaTeropHH, 

bk;(t) ----,-- npHMep MOJ:(CJIH (CTOXaCTH'łeCKHH npon:ecc), 

nonyqaeTCH Ha BblXO,[(e JIHHCHHOH CHCTeMbI 

u(t) = Au(t-l)+BV(t) 

3,n:ecb A , B - MaTpHU:bI CHCTeMbl, 

V (t) - ,n:HcKpeTHbIH 6eJibIH wyM e,n:HHH'!Horo ypoBHH. 

3a,n:aqa 6noKa norpe6neHHH (3a,n:aą:a I) qiopMHpyeTCH cne,n:y10lll,HM 

o6pa3oM: ' , 1 

x:;(t + 1) = Xk;(t) + IPk~J [ Xk;(t), nk;(t), Sk;(t)] ( 4), 

g:;(t+l) = -xk;(t)+ tpkfł[xk;(t), nk;(t), Sk;(t)] (5) 

xk;(t+ 1) = xt;(t+ 1)- <11lfl [xt(t+ 1), gi(t+ 1)] (6} 

gk;(t+l) = gt;(t+l)- I ')';/IPkfl[xi;(t+l), gt(t+l)] (7), 
j * i 
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r,D,e: x:Jt), g:;( t) - COOTBeTCTBeHHO 3anac H ,n:eq>HJJ;HT i-oro TOBapa 

k-oił: KaTerop1rn: 6e3 yqeTa 3aMeCTHMOCTH, 

xk,(t), gk;(t) - 3anac H .n:eq>HIJ;JłT i-oro TOBapa k-oił: KaTeropHH 

C yqeTOM 3aMeCTHMOCTH; 

nk,(t) - IlOCTaBKa i-ro TOBapa k-oii: KaTeropHH, 

Sk,(t) - cnpoc Ha i-Thiii ToBap k-oii: xaTeropHH, 

Yii - K03q>q>HIIHeHT 3aMeCTHMOCTH TOBapoB i H j. 

<J>yHKIIHH tpf} )( t), 1pf7l(t), ą.{f )(t) 
HMełOT BH,n:: 

(
nk;(t)-Sk,(t) 

ą,lfl [xk;(t), rr.k;(t), Sk;(t)] = 
- Xk;(t) )J,JUI 

(
Sk;(t)-nk;(t) 

ą,f7> [xk;(t), nk;(t), Sk;(t)] = 
Xk;(t) )J,JUI 

(
L '}'ijgt{t+l) 

(3) j ,ta i 1Pk, [ xk;(t), nk;(t), Sdt)] = 
x:;(t+l) ,D,JUI 

r,n.e: Ak;(t)=x!(t+l)- I yiibJ(t+l), 
j.Pi 

B ,n;am.Heii:meM BMeCTO 

0k;(t) > 0 

.D:JUI Aki(t) > 0 

tpf}l [ xk;(t)' nk,(t)., Sk;(t)], 

1pff>[xk;(t), nk;(t), Sk;(t)J, ... H T.,n:. 

óy.n,eM nucan, tpi}l(t), 1pf7l(t), ... H T.,n.. 

OnTHMaJihHhie 3Haqemrn IIOCTaBOK 

rr.:;(t), t = t 0 , ... , T, i= 1, 2, ... ,Ik 

-onpe,n.eJrnłOTCSI H3 ycJIOBIUI 

(8) 

(9) 

(10) 

.... ,' . . 

:~~J1(T)=:,~~E{J
0

k&t [h1[Xk;(t)]+h2[gk;(t)]J} (11) 

r.[le: E - orrepaTop MaTO)l<H,lJ.aHHll, 

h1 , h2 - q>yHKIIHH IIITpaq>a. 

Ilpe,n;rronaraeTCH, 1uo cTaTHCTMqecKHe xapaxTepHCTHKH npon:ecca 

cnpoca Sit) H3BeCTHI,I. 
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· OJIOKa IIpOH3BO)],CTBa OilHChIBaeTCH CHCTeMOH ypaBHeHHM. pa3BlfTJ1H 

nµOH3BO)],CTBeHHhlX MOmHOCTeii: V(t) : 
N 

V(t+l)=FV(t)+ L Gkiuk;(t-n) 

-,h ... 

D ~YHKUHH npOH3BO)],CTBa 

-t ,; !: , 

n=O 
J 

L uk;(t) = wit) 
i = 1 

(12) 

(13) 

(14) 

i~r~it) - CYMMa pecypCOB )],JUi npOH3BO)],CTBa BCeX TOBapOB k-OH 
KaTeropmL 

3a)],aqa npOH3BO)],HTeJHI (3a)],alfa II) CBO)],HTCSI K onpe)],eJieHHIO BeKT Opa 

IlOCTaBOK 

nf;(t) i= 1, 2, ... , Ik t = t 0 , .•• , T 

lł pacnpe)],e.heHHIO pecypcoB uk;(t) , )],OCTaBJIHIOll.(HX MaKCHMYM q>yHKQHO

HaJ1y 
T h 

1 2 = L I cdt)nk;(t) 
t=toi=l 

npi:, orpaHHqeHHHX (12), (13), (14), H orpaHH'JeHHH 

Sf;(t) ~ 1tk;(t) ~ n:;(t) 

(15) . 

(16) 
-; 1 ;_ ;; 

r);lę:i · Sf;(t) - :meMeHTapHhIH HH)KHHH ypoBeHh IlOTpe6JieHHSI i-ro TOBapa 

k-oii: KaTeropnH, 

n:;(t) - HC'JHCJieHHhie 3aKa3bl 6JIOKa IlOTpe6JieHllH Ha i-hTM. TOBap 

k-oii KaTeropHH. 

3a)],aqa u_ettTpa (3a)],a'la III) 3aKJIIOqaeTCSI B onpe)],eJieHHH BeKTopa, uett 

• <i ck;(t), t0 ~ t ~ T, 
)].OCTaBJUJIOW:ero MHHHMYM q>yHKI.J.HOHany u.eHTpa npH orpaHH'leHHSIX (1) 
(2), B ,n:aHHOM cnyqae B pOJIH 3TOro q>yHKI.J.HOHaJia rrpHHSITa B3BeIUeHHaH 

cyM Ma q>yHKI.J.HOHaJIOB TIO)],CHCTeM IlOTpe6neHHH H npOH3BO)],CTBa, T.e. 

(17) 

2. AnropnTM pemeHHH 3a~a1JH 

.,[(JISI IlOJIHOH IlOCTaHOBKH 3a,D,a'IH He06XO)],HMO BBeCTH CHCTeMY IlOBe

~eH'leCKHX rHTIOTe3. I ,fraK, q>HKCHpyeTCH CJie,D,y10maH IlOCJie)],OBaTeJihHOCTh 

maroB: 

6JióK npOH3BO,l],CTBa - 6JIOK ,l],OTpe6JieHHSI - u_eHTp. 
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OTHOCHTem,Ho nop~a nepe,n:a'IB Il CTPYKTYPhI HH$opMaUHH Me)K).J:y 

IIo,n:cHcTeMaMH npe,n:noJiaraeTcsr, no ueHTp coo6m:aeT no,n:CHCTeMaM 

uem,r ck, li pecypChl wit), 6JIOK IIp0H3B0)];CTBa coo6m;aeT B 6JIOK IlOTpe6-

nemu1 MHHHMaJil>HhlH ypoBeHh UOTpe6JieHHH Sf;(t) H 3aKa3 n:;(t), o6a 

6JIOKa HH:>I<Hero ypoBHH coo6iuaIOT B ueHTp CB0H 0IITHMaJlhHhie pemeHHH. 

TaKHM o6pa30M, HCX0,n:HaK Hrp0Ba}I 3a,nalJa CB0):(HTCH K HeKOT0pOH 

IIpoue.nype IlOO'Iepe,nHoii 0IITHMR3aUHH [I]. , ,:1 , 
Ilpe,nJIO)l(eHHhlli MeTo,n: He Tpe6yeT II0CTpoemrn HTepaUH0HHhIX rrpo-

1Ie,n:yp B cpyHKIIlfOHaJil>HhIX IIpOCTpaHCTBax pacrrpe,ueJieHHii BepOUHOCTeii:_. 
' ,- '. ' ), \ i 

11.nesr 3aKJU01JaeTcsr B cne,n:yJOm;eM. · 

IlycTh <l>YHKUHH h1[x(t)] H hi[g(t)] JJHHeii:Hh1. O6o3HalJaK 

E {x(t/to)} = x(t), E {g(t/to)} = g(t) j ' l-_ H i 

nonyąaeM 

E { rp(t/t0)} = 'ip(t) 

11 = LL [µk,xk;(t)+i-k1Bk,(t)] 
t i 

xk;(t) = xk;(t~ 1)+ ąlki>(t) 

gk;(t) = - xdt) + qJkf >(t) 
r ,n:e µki, 't' ki - K03<p(plfIUłeHTbI. 

G18,) 

(19) 

(20) 

TaKHM o6pa30M, 3a,n_aqa CBe,n_eHa K ,n_eTepMHHHCTHlJeCKOii Il0CTaH0BKe. 

,lJ,JJH ee pemeHHH B0CIIOJih3yeMCK JJ:HCKpeTHhIM IIPHHUHD0M MaK~H~ 

MyMa. BBO):(HTCH raMHJJbT0HHaH 

K 

H(t) = L -µkixk;(t)-i-kigk;(t)+i/Jif>(t) [xk;(t)-'--ąiii>(t)]+ 
k=t 

(21) 
l,fa ypasHeHHii 

ci> _ oH(t+l) 
t/Jki (t) - OXk;(t) ' (22) 

. (23) 
I . lj. 

(24') 
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Baon napaMeTp0B J,ł Ha'laJlbHblX 1Ha'!eHHH 

M-Kpan1oe pewcm,e ypaBCHHH JlBHlKCHHll 

X(!), g (/) 

OnpeneJlCHHC CTaTHCTH'leCKHX oue110K 

E\x}, E{g), E{ą>} 

oH 
Ha1Ha'!eu11e rpan11eHTa raMHJlbT0HHaHa -

orr 

HeT 

oH 
KopeKu11si rr* (I) = 7r (/) + /

orr 

)],a 

OcraH0BKa 

I" ' Puc. 2. 6JlOK-CXCMa anropJ,łTMa onTI-IMH3aUHH nocTaB0K 
,\,, ' 
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EnoK-cxeMa anropBTMa onTHMH3amrn npe.n:cTaBJieHa Ha pHc. 2. )];JIR 

3a)],aHHbIX Ha'laJTbHblX 3HaąeHHH 

nf;(t), t0 ::::;; t ::::;; T, k = 1, 2, ... , K, i= 1, 2, ... ,Ik 

M-Kparno pernaeTC.R CHCTeMa ypaBHeHMH (4), (5), (6), (7), im6upaeTCSl 

CTaTHCTMKa 

v. onpeAem,eTC}I o:a:em<a nepeMeHHbJX 

N[xk;(t)=O] 
J,\;(t) = p[xk;(t) =OJ~ M 

* • N[x:;(t) = OJ 
Yk;(t) = p[xk;(t) =OJ~ M 

TiapaMeTp Y:;(t) onpe,nemreT CKOJibKO pa3 npM o6rn:Hx Kmrnqecrnax 

HMMHTauai1 M, cJiylfaJIOCh co6hnue x:;(t) = O. Cne.n:oBaTeJibHO ,D:m1 Ha

qaJI1,a1,rx ycnoBHH l/li}\T) = - µki, tfiiT >(T) = - ,ki pernaeTcSI co~pSI)KeHHaR 

ClłCTeMa (23), tt onpe.n:em!IOTC.ll rpa,n;MeHThl raMMJibTOHHaHa 

aipt)>(i) • 
r .Ll,e: -- = p [xk;(t+ 1) > OJ 

07lk;(t) 

8rp,1fl(t) * 
-- = p [xk;(t+ 1) = OJ 
Onk/t) 

aiit>(t) • 
-,--=p[xdt+l) > 0Jp[xk;(t+1)=0] 
vnk;(t) 

(25) 

3a)],a'!a 6JIOKa npOH3B0,!l;CTBa eCTb no cyrn;eCTBY 3a,D:aqa JIMHeHHoro 

,[(HI-JaMH 'leCKOro nporpaMMHpoBaHMSI. )];Jl.li ee perneHM.ll irpHMeHSIJIHCh 
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MeTO)],hl H rrpoue,nyphl, pa3pa60TaHHble B llHCTHTyTe rrpo6JieM yrrpaBJiemrn 

AHCCCP [6]. 
3a;:i:aqa no.n;6opa OIITHMaJibHhIX B CMhICJie cpyHI<UHOHaJia (18) uen, H3 

MHO)l(eCTBa ueH paBHOBeCml IlO)],CHCTeM npOH3BO)],CTBa H Il0Tpe6nemrn, 

pemanacb MeTO)],OM 6e3rpa,n;HeHTHoro IIOHCKa. 

4. Pe1yJibTaTLI c11eTa 

3a;:i:aqa pemaJiach Ha 3BM ;:i:Jrn: Tpex KaTeropHH TOBapoB (no TPH 

TOBapa B Ka)K)],OH KaTeropHH). bl,IJIH rrpHHHTbl CJie,DyIOIQtte 3Haqemrn: rra

paMeTpOB 

a) 

l o.a 
0,3 

A= 0,2 0,9 

0,4 0,3 

ii; (f) 

300 

0,41 
0,2 

0,8 

f 
0,2 0,1 

B = 0,3 0,5 

0,4 0,2 

0,41 
0,05 , 

0,1 

r-::::::::::::::--- Ę rt > 

200 ~*(t) 

100-....- ------' 

ó) t 2 3 4 5 6 7 8 9 10 11 12 

2·103 J1 

1,5·10 3 

1-10' 

Q~~--------------~- --
KOt,U'lecrbo 

1 2 3 4 5 8 7 8 9 10 11 urepa4uQ 
Puc. 3. Pe3yJThTaTł,I cqeTa npHMepHOH 3ap;a'll:I; a) ll3MeHemre IlOCTa

BOK OAHOfO H3 TOBapoB, K = 3; 6) H3MeHeHIDI ql)'HKI.llłOHaJia npou,ecca 

TIOTpe6rremr11; Ilk (t) - Ha'IaJibHbie 3HaqeHIDI, n; (t) - OilTHMaJibHbie 

3Ha'!eHHe, J 1(t) = E{,!
0
[µk(x(t)) + •k(q(t)]} 
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0,9 0,04 

0,9 0,2 F = r :,88 

0,95 0,95 

0,9] 
01,8 , f 

0,3 

G = 0,02 

0,01 o 

~

0,5 

D = 0,8 

. ' 0,2 

0,4 

1,3 

0,8 

[
0,4] ~0,11 

µki = 0,6 , '<ki = 0,3 , 

0,2 0,3 

1,21 
0,5 , 

0,7 

0,01] 
o ' 
0,4 

M;, 25, T = 12, 

a = 0,5, f3 = 0,3. 

OrpaIDJ"lfemrn (8) J"lfHTbIBa.JIHCb MeT0,D,0M qiyHKI(HH unpaqia. Ha pHc. 3a 
npe,D,CTaBn em,1 npHMepbl H3MeHemrn II0CTaB0K 0,D,Horo H3 T0BapoB nk;(t); 
to ,( t ,( T , B Te"lfeHHe II0MCKa HX 0ilTHMa.JlbHbIX 3Ha'leHHH. lhMeHeHml 

3Ha'leHH~ cpyHKUHOHa.Jia npouecca norpe6JieHH~ B <PYHI<UHH K0JIH'leCTBa 

11TepauRił npe)lcTaBneHbI Ha p11.c. 36. 

Ul M0Aem1p0Batt11e cHcTeMb1 ynpaBneHHll crrpocoM H np0H3B0ACTB0M. OT'reT MKY 

OT N.i 5 (2), 74 MKY, MocKBa 1974. 
[2] AoKu M.: OnTHMH3al..l,Hll CT0XaCTHqecKHX CHCTeM. lfaA-B0 „HaYKa" 1971. 
L3] EyJ1u11cKa,1 E. B.: HeKoTOpb1e JaAa'!H orrTHManhHoro ynpaaneHHll 3anacaMH. TeopIDI 

BepollTHOCTeii H ee npHMeHemrn, T. IX, BbID. 3, 1964. 
{4] J(blHKUII E. B.: KoHe'fHhie H 0CTaT0'ilłl,Je CTaTHCTHKH Anll ceMeli:CTB pacnpe,i;enemrn: 

BepOIITHOCTeit. YcnexH MaTeMaTH'ieCKHX HayK, T. 1, 1951. 
LSJ Mouceee H. H.: MH<popM~HoHHaH TeopHll HepapxHqecKHx CHCTeM. Tpy,i;hr Bce

COI03Ho:ii: llll<0m,I, ceMł!Hapa no ynpaBnelIIllO 60nhlllłlMłl CHCTeMaMH, T6HnHCH 

1973. 
{6) llponou A . H. : 3neMeHTbl Te0pHH onnrManhHblX AHCKpeTHb!X npo11ecc0B. M3A-BO 

„ HayKa" 1973 
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