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MOJIEJJTMPOBAHUE W ONITUMMU3AIUA JENEHTPAJIW3OBAHHOM
CETH IIOCTABOK B YCJIOBUSAX BIOJUKETHBIX OI'PAHUYEHHI

AnHOTanus. PaccMOTpeH MeToJ ONTHMU3ALMU JIByXYPOBHEBOHU IELEHTPAIU30BAHHON CETU IIO-
CTaBOK TOBapa B IPEANOJIOKEHUM, YTO Ha IIOBEJICHHE IPOM3BOAUTENICH HAIOXKECHO OOUKETHOE
orpaHHYeHHE. BbINeNneHsl yCcnoBUsA, ONPEAETAIONNe PaBHOBECHOE COCTOSHHE PBIHKA C yYETOM
BO3MOXKHOCTU IOJIYy4€HUsl IPOU3BOAUTEISIMU [ONOIHUTEIbHbIX MHBecTulMH. JlaHHasg 3anaua
B o0weM ciyyae SBIAETCS 3ajadell MHOTOKpUTEpHalbHOH ontuMmusanmu. [Ipomecc onmrummusa-
UM CBOJUTCS K ONpPEICTICHHIO CEJIOBOM Touku (yHKImu Jlarpamka, mpu 3TOM Ha KaKaou
UTEpalMu pelieHus ocylnecTBisiercss Moaudukanus ¢yHkuuu Jlarpamka ¢ y4eToM OLEHKH Be-
JMYMHBI HEOOXOJUMBIX KPEAUTHBIX CPeACTB. IIpoBEJEeHBI UNCICHHBIE KCIEPUMEHTEHI.

KiroueBble ci10Ba: JCHEHTPAIN30BAaHHAsL CETh IOCTABOK, OIO/DKETHOE OrpaHHYeHue, (DYHKIHS
Jlarpanxa.

BBEJEHUE

CeTh MOCTaBOK TOBapa MPEACTABISCT COOOH MOJENb B3aUMOJACHCTBHS pPa3IHMYHBIX
areHTOB pBIHKA: TPOW3BOJMTEICH TOBapa W PUTEHIIOPOB (PO3HUYHBIX TOPTOBIIEB),
MPAYEeM KaXKJbId CyOBEKT 3KOHOMHUYECKMX OTHOIICHUI CTPEMHUTCS K MaKCHMHU3AIHU
CBOEH MpUOBUIM, KOHKYPUPYS WIN BCTyNas B KOOIEPALMIO C IPYTUMH CyObEeKTaMH
pbiHKa [1]. OTO HocTHraercs: onpenesIeHueM COCTOSHUS paBHOBECHS JAHHOTO PbIHKA
ToBapoB. [loBeseHNe areHTOB PbIHKA, B3aMMOICHUCTBYIOIIMX B paMKax CETH IOCTa-
BOK, ONHUCBIBAETCS TAKUMH OCHOBHBIMH (DYHKLHMSMH, KaK MPOU3BOJICTBEHHBIC (yHK-
iy, (QYHKOUM TPaH3aKUUOHHBIX H3ACPIKEK, cIipoca, MpHObLIM. 3amada ompenelie-
HUSl PaBHOBECHOT'O COCTOSIHHSI PBbIHKA TIPEJICTABISIET CTPATETMYECKUH WHTEpeC IUIs
MIPOU3BOMTEIICH TOBapa MpH NMPHUHATHH pelleHus 00 00beMax BBITyCKa B KayecTBE
OCHOBBI OCYIIIECTBIJICHHUS MMPOTHO3a PEAKIWU PHIHKA HA yBEJTHMYeHHE OOBEMOB TOCTa-
BOK NPOAYKLUH, KOPPEKLMIO LEHOBOW IIOJUTUKH, IOSBICHHE HOBBIX CYOBEKTOB
pBIHKA M, CIEeIOBATENIbHO, NPUHATUS WHBECTHLHOHHBIX pemeHuid. CeTb MOoCTaBOK
SIBIISIETCS JIELIEHTPATM30BAaHHOM, €CIM KaXKAbI areHT phIHKA MPUHUMAET PELICHHE O
CTpaTerHy CBOETO IMOBEICHUS CaMOCTOSATENbHO. [Ipn 3TOM HE0OXOANMO NMPUHHMATH
BO BHMMAaHHE, 4YTO Ha JIFOOOM 3Talle )KU3HEHHOTO LUKJIA PHIHKA aKTyaJlbHOW SIBIIACT-
csl 3a/a4a MPHUBICYCHHUS MPOHM3BOAUTEISIMH JONOJIHUTEIBHBIX (HHAHCOBBIX PeCyp-
coB (0OOpPOTHBIX CpEJICTB) JJIsi 00ECIIEYCHUs] ONTUMAIBHOTO 00beMa BBITyCKa TOBA-
pa. OoHUM W3 BO3MOXKHBIX HCTOYHHKOB 00OECIEUEHHUS] HEOOXOTUMBIX CPEIICTB MO-
KET CIHYXKHUTb OaHKOBCKMH kpeauT. CTaBKka KpeauTa BBICTYNAeT IapaMeTpoM,
BIMAIOLIMM Ha IOJIOKEHUE PHIHOYHOI'O PaBHOBECHS.

B macrosimiee Bpemsi CymiecTBYeT JOCTATOYHO MHOTO HAy4YHBIX MyOnMKanuid mo
Pa3InYHBIM acleKTaM MOJEIUPOBAHUS U PEIICHHS 3a/1a4ld ONTHMHU3ALMU CEeTH IOCTa-
BOK [2—8]. OcHOBHOE BHHUMAaHHE CIEIHAINCTOB COCPEIOTOUCHO Ha MOAX0/aX, PA3BH-
BaIOIIMX ONTHMHU3AIIMOHHBIC METOIBI PEIICHHs TOT00HBIX 3a/1a4. B paboTax Hay4HOU
mkonsl A. Nagurney [6, 7] mpennoKeHbl ONTHUMH3ALUOHHBIC IETEPMUHUPOBAHHBIC
U BEPOSITHOCTHBIC MOJICNIM JBYX- U TPEXYPOBHEBBIX CETEH MOCTABOK C Pa3IHYHBIMH
XapaKTepUCTHKaMU CIIpoca.

B wuccnenoBanusax [2—8] HEOOXOIUMBIC YCIOBUS ONTHMAIBHOCTH CHOPMYITHPO-
BaHBI B BUJI€ COOTBETCTBYIOLIETO BapUAILIMOHHOTO HEPABEHCTRA, ISl PEIICHHU KOTOPO-
ro pa3paboTaHo MHOXeCTBO Hoaxonos [9, 10].

B pa6ote [11] mocTpoeH u peanuzoBaH Oojee MpocToil U d(H(PEKTHUBHBIA METOA
pelIeHus 3a/1a9M ONTHUMH3ALNHN JICHEHTPAITN30BaHHONW CETH MOCTAaBOK B IPEAITIOJIONKE-
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HHH O KBaJPaTUIHOM (JIMHEHHOM) XapakTepe QYHKIHMH ceOeCTONMOCTH, TPaH3aKI[HOH-
HBIX U3JCPKEK U CIpoca.

Lenp HacTOsIIEH CTATHH — IOCTPOCHHE M P3N METOIUKH PELICHHS 3a/1a-
YM ONTHMH3ALMK JBYXYPOBHEBOH [CIHEHTPATU30BAHHOW CETH IMOCTABOK C YYETOM
OFOJDKETHOTO OTPaHWYCHUs] Ha 00beM OOOPOTHBIX CPEJICTB IPOU3BOIUTEICH U BO3-
MOYXHOCTH TPHBIICYCHHUS JOTIOJHUTEIBHBIX HHBECTHIIH.

MATEMATHYECKAS MOJEJIb 3ATAYU

HcnonpzoBaB 0003HaueHUsT U3 padboOTHl [8], cOCTaBUM MaTeMaTHYEeCKyI0 MOJENb 3a-
Ja4dl ONTHMH3AIMU JCLEHTPAIM30BAaHHOW JBYXYPOBHEBOHM CETH MOCTaBOK (puc. 1).
Bepmmnbel cetn TpeACTaBISIOT JBa MHOYKECTBA areHTOB DBIHKA: IMPOW3BOIHUTEICH
S|, KaXIblii M3 KOTOPBIX BBIMYyCKAaeT TOBap B KOJMYECTBE ¢;, U PUTEIIOpoB —
PO3HUYHBIX TOProBLeB S,. Jyramu ceTd IOKa3aHO HAIPaBIEHUE ABMKEHUS TOBapa
[0 CeTH B KOJNMYECTBE ¢, i €Sy, i=L2,...,1, keS,, k=1+1,1+2,...,1+K,
[=]S1], K=|S2], q; = D q;-
keS,

B PACCMOTPEHUE TaAKIKE BBCIACH BEKTOP Ql = (ql([+])’ cevs ik qlsluszl).
IlycTs mpOM3BOACTBEHHBIC 3aTPAThl (-0 MPOU3BOMMTEIS COCTABIAIOT f; (q;),

TPaH3aKLUOHHBIE 3aTPAThI Cjy, (¢ ) €CTh OYHKIUHU OT ¢, ONEPALUOHHBIE M3JEPKKU
1 (yHKIOUS CIpoca k-ro pUTEHIOpa COCTABIAIOT COOTBETCTBEHHO ¢ (Q)) u dy (py ),
ieS 15 keS 2-

CeoiictBo 1. dynxmn f;(q;), cjr (91 )> ¢k (O1), dy (p ) ABIAIOTCS HEIPEPHIB-
HBIMH, MOHOTOHHO BO3PacTAIONIMMH, B OOIIEM Cilydac HEITUHCHHBIMH.

Kak ormeuanock B [11], Ha ocHOBe aHaiM3a creUPHUKH CTPYKTYPHOU HIeHTH(DH-
karmu QyHKIUH f;(q;), i (1), ¢ (O1), dj (P ) Kak TPEHIOBBIX MOJAENCH MO CTa-
TUCTUYECKUM psiilaM JaHHBIX, a TaKKe ONHUpasCh Ha KOHLENTyaJbHOE IOJIOXKEHHUE
0 COOTBETCTBHU MEX]Y YPOBHSIMH TOYHOCTH aHAIUTHYECKOM MOJEIH TOYHOCTH HMe-
FOIIMXCS CTATHCTHUECKMX JAHHBIX, MOXKHO CJieNaTh 0OOCHOBaHHBIM BBIBOJ O JIOCTA-
TOYHOM YPOBHE CIOKHOCTU (POPMATH3aLUN PACCMATPHUBAEMBIX XapaKTEPUCTUK Pealb-
HOU ceTu mocraBok. Torga crnpaBeyIMBO CIEQyIOLIee JOIYIIEHUE.

Jonymenune 1. OyHKIUM NPOU3BOACTBEHHBIX 3aTpaT f;(g;), TPAaH3AKIMOHHBIX
3arpat ¢y, (g, ), ONepalMOHHBIX u3epxek c; (Q) u cupoca dy (py ), i €Sy, k €85,
SBIISIIOTCS TOJIMHOMAaMHU HE BBILIE BTOPOrO IOpSAIKA.

CBoiicTBO 2. Bee cyOBeKTHI ICIICHTPAIN30BAHHON CETH MMOCTABOK KOHKYPHUPYIOT
TAaKUM 00pa3oM, YTO KaXKAbIH M3 HUX HE3aBHCHMO OT OCTAaJbHBIX MBITAETCS MAaKCUMU-
3UpOBaTh CBOIO MPUOBUIH MO BCEH BO3MOYKHOUW HOMEHKIIATYypEe TOBAapOB.

B takoMm ciydae onTHMaibHBIC B CIOKUBIINXCS YCIOBUSAX BHEIIHEH Cpelbl COOT-
HOIICHUS [IEHBI SJIMHUIIBI TOBapa U 00beMa BBINTYCKa JIOCTUTAIOTCS B TOYKE paBHOBE-

CHUs PBIHKA.
MHosxecTBO S} @ @ .ee @
q1(+1) dir lqlK
MmuoxecTBO S, @
Pr+1 l Pk Pr+k

Puc. 1. T'paduueckast Monenb IBYXYpPOBHEBOH CETH MOCTaBOK
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. *
CrieqioBaTenbHO, (YHKIUS JIOXO0JA -0 TIPOU3BOIUTEINS COCTABISIET Z Pikdiks
k€S2

£ . 19
IpHYEM IIeHa P ;; €IUHUILBI TOBAPa, MePelaBaeMoro i-M MPOU3BOIUTENEM k -My PUTEH-
JIOpY, SIBJISIETCS] PABHOBECHOM, T.€. COOTBETCTBYET COCTOSIHHIO PABHOBECHSI BCEH CETH MO-
* .
craBok. TakuM oOpa3oM, LieHa p ;;, — IK30TeHHas BEIUYUHA OIS i-TO IPOU3BOAUTEILS.

Beenem B paccMOTpEHUEC 6}O,ZL)KCTHOC OrpaHN4YCHUEC

filgi) < Fy, (1)
rje F; — CTOMMOCTHas OIEHKa PecypCHOTO NOTeHIMana npoussoautens. O6o3Ha-

F
YUM ¢; ' KOJMYECTBO TOBApA, COOTBETCTBYIOIICE MPEICIBHBIM BO3MOXKHOCTSIM IIPO-

F; .
n3poaurens, 1.€. f:(q:")=F;. Torma 3amadya MakCHUMH3AlM¥ IPUOLUIM -I'O IIPOU3-
] 1 1

BOOUTCIIA UMCCT BU]

D Pk — |:fi(%’ )+ Y e (@i )} — max )
keS, keS,
IIpu CIIOBHIX
Py {fi(qi)SF,', 3
qik 2 0.

Orpanuyenus q;; =0 cuuraeM TPUBHAIBHBIMU U BCIOAY JaJle€ YYTEHHBIMU HESABHO.
B cBoto ouepensp, 3ajaua MAKCUMH3ALUK TPUOBUTH k-0 PUTEHIOpa UMEET BUJL

Pk D4k — |:Ck(Q1 )+ D Pidin }—)max 4)
€Sy ieS,
[pH  YCIOBHU
D ik =dr (Pr)- (5)
ieS,

CaoiictBo 3. Cripoc d, (p ) orpaHHYEH CBEPXY HEKOTOPOH 3aJaHHOI BEIMUMHON

di (p1).

W3noxxuM HEoOXOJMMBIC YCIOBHUSI ONTHMAIBHOCTH IEPBOrO IOPsIKA U 3a-
nad (2), (3) u (4), (5). llpoBenem aHanm3 mocTaHoBKH (2), (3) 3a1aud MaKCHMHU3ALUH
npuObLIH i-ro mpou3BoauTens. Ha puc. 2 npeacrariieHa rpaduyeckas HHTEPIpETAIHsI
3amaun (2), (3) B ciaywyae ofHOro puteiliiopa Ha peiHke, T.e. K =1. BepTukaibHbiM

LITPUXOBBIM JIMHUAM [ U 2 COOTBETCTBYIOT PA3/IMUHbIC 3HAUCHUS qff Dy qf" @,

ITonoxenue 2 o3HavaeT, 4To 3ama4a (2), (3) MoxkeT OBITh pelIeHa Kak 3agada Oe-

3yc.HOBHOI>i OIITUMHM3aIluH. I[pyFI/IMI/I CJioBaMH, -1 MIPOU3BOAUTEIb UMECT NOCTATOYHO
Fi(2)

PECypCOB [T BBITYCKA ONTHMAIBHOTO KOJMUECTBA mpoiyKuum: g1 < ¢;

B sTOM citydae ycnoBusi ONTHMAILHOCTH NIEPBOTO MOpsiaKa QyHKINY 1enu (2)

2 D P —|fila)+ D culqu) | =0 (6)

04k | res, ke,

MIPEJICTABJIAIOT CUCTEMY JIMHEHHBIX (COIJIaCHO JIOMYyINEHHUIO 1) ypaBHEHMM Buaa

* 0
pik_J{fi(qi)—i_cik(qik)}zon keS;, (7
ik
pelenne (qf(q]i+l), s q2%i+ K)) KOTOpPOIl 3a/1a€T ONTHMAllbHbIE BEIHMYMHBI BhITyCKa

MMPOAYKIIUU I I-TO IIPOU3BOAUTEIIA.
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2101 R
180 DyHKIMA 10X01a -

R Cymmapmbie 3atpatsl: f;(q;) + ¢ (1)
150 1 .

Touka MakcumyMa (HyHKIMH pUObLTH (2)

90 DyHKIMA
npuoBLTH (2)

CTOUMOCTb, JIEH. €]I.

D
(=}
L

301 : q'eqt
1 1
0 : T T T KomuuecTso ToBapa g;, T.
1 5 6 7
-30 Fi(l Fi(2
q ) q. )

1

Puc. 2. q)yHKI_IPIPI MOBENICHUS [-TO TIPOU3BOUTEIISA

W3 (7) HenocpeAcTBEHHO ClleAyeT, 4To Ipu ¢ >0

0
Gq i@+ (@)} =P ®)
ik
0
B cnyuae, ecu npeaensHble u3aep:kku —— { f;(g; )+ ¢ (¢ ) } Oonble paBHO-
9ik
BECHOM 1EHBI P 7, i-il POM3BOIMTENs HE MOCTABISET TOBAP k-My pHTEHIOpY, T.e.

qir =0.
PaccmoTrpum Tenepsb ciydail, Korna pecypcHbIil MOTEHIMA i-TO MPOU3BOAUTENS

SIBJIACTCS HEOCTATOYHBIM JUTSl MIPOM3BOJICTBA KOIMYECTBA TOBapa ¢ 1" = Z q;?’ (mmo-
k

noxenue [ Ha puc. 2). Takum o6paszom, Touka (g &7 7! )) HE SBIISAETCS JI0-

i+ i+ k
o eqi Fi(I)
IyCTUMOM: ¢ >¢q; "', u orpanndenne (1) cranoures ynepxkuparomuM. B srom
ClTydae BBOJHTCS B pacCMOTpeHHE HeBsizka Aq; = {f;(q;)—F;}>0 u 3amaqa (2), (3)
CTaHOBUTCS 337a4eil yCIOBHOW ONTUMH3AIMU C OTPAHMYCHUSIMU TUITA PABEHCTBA.
F.
Ecnu nponssoauTens NPUHUMAET PENICHHE O BBITYCKE KOJIMYECTBA ¢ ; | TOBapa, CO-

OTBETCTBYIOLICTO €ro MpeacJIbHbIM BO3MOKHOCTIAM, TO 06HII/II7I 00BeM BBIITyCKa magacT
1 PaBHOBCCHBIC HNEHBI UMCIOT TCHACHIHUIO K YBCJINYCHUIO, T.C. TOYKA 06LLIGFO paBHOBEC-
CHsl PpbIHKa CMCIIACTCA. HNmeer mecto CUTyanusi, Korga TIMpPCACIbHBIC H3ACPIKKU

—_— ; )+ cC; : CTAaHOBSATCS MCHbBIIC PAaBHOBCCHOU ILICHbI . Lorga 1-u Ipo-
aq ilq,; ik \4 ik p i P Tk T /-l p
ik

M3BOJUTENH MOYKET PACCMOTPETh BO3MOMKHOCTh MOTYUEHHUs KPEUTA ISl OTIOJTHEH s 000-
POTHBIX CPEJICTB M BBHIycKa TPOIYKIMH o0beMa ¢ qf" <q; < qieqi.

TIpe/nonoKuM, 4T0 TUIAHUPOBAHUE OCYIIECTBISETCS HA ONPEIEIEHHBIN MEPUO
BpeMeHH (rojl) M B KOHIIE MEPHO/Ia MUIAHUPOBAHUs MPOM3BOUTEND J0JKEH BO3Bpa-
TUTH CyMMy KPEIUTa M NPOBECTH OIUIATY 3a €r0 MCMoJb30BaHHe. Takum 06pasom,
CTOMMOCTh KpPEJIUTA ONpEENsAETCs KaK

~ ~ A~ A * F.
A+1A@G:)s q; =2 45 mpw G5 = (g7 —q;"), )

J

rie r — npoleHTHas ctaBka. Torga OroakeTHOe orpanudenue (1) mpuHMMaeT BUJ
N F, A
Ji@ix +q, ) =Fi +A(q ).

84 ISSN 0023-1274. Kubepretrika u cucteMHbIi aHanus, 2015, Tom 51, Ne 6



[Ipu stoM ¢dyHKIMIO MPHOBUIK (2) i-TO MPOU3BOJUTENS MOXKHO 3alliCaTh TakK:

Y PG +ai)- {f,@ +q )+ A+NA@G)+ Y. e (d +qff)} — max. (10)
keS, keS,

w o A%
CrnenoBaTenbHO, ONTUMAIbHBI 00BEM JOMOIHUTEIBHON MPOAYKLUUH ¢; OMpenaens-

€TCs, UCXOJS W3 HEOOXOIUMBIX YCIOBHH MakcuMmyma (QyHKImuH npuObum (10):

* ~ F; ~ ~ F;
Pik _ﬁ[.fi(qi +q; ) +A+r)AG;) +ep (g +4q;7)]1=0. (11)
ik

CornmacHo pomymenuto 1 obmuit Bun ¢yukuuu f;(q;) umeer Bun f;(q;)=
=aq 12 +bg; +c, rne a, b, c— 3K30reHHbIE TapaMeTPBI, OlpeielIsieMble XapaKTepPUCTH-
KaMH PEeCypCHOTrO TOTEHIuana mnpeianpusiTus. Toraa HEBs3Ka ONpenesseTcs Kak

~ A F.\2 ~ F; F;\2 F;
A(gi)=a(q;+q;")" +b(g; +q;")+c—alg;")" —bq;' —c=
A2 ~ F ~
=aq; +2aql~ql.’ +bq;. (12)

B ciyuae, ecian GyHKIHMs IPOM3BOACTBEHHBIX 3aTpar JnHElHa, uMeeM A(q;) = bq;.

Ipumep 1. IIpeanonoxnM, 4To Ha PEIHKE UMEETCS OJAMH MTPOU3BOINUTEIND, OLIEHKA
PECYPCHBIX BO3MOXHOCTEH koToporo F| =20, u ouH pUTenop: q; =qqo, i =1,k =2.
OyHKIME TPOU3BOACTBEHHBIX U TPAH3aKLMOHHBIX 3aTpaT areHTOB PBHIHKA UMEIOT BHJI
f1(qy) = q122 +3q1» ¥ c12(q12) = q122 +2¢1, cooTBeTcTBeHHO. [lomoxuM paBHOBEC-

HYIO LIEHY p’fz, paBHO# 40 MEHEXHBIM CAMHHUIIAM.

Crnenys (2), (3), BRINMIIEM ONTHMHU3AIMOHHYIO 3aJlady, UCXOJS U3 MpUMepa:
* 2 2
P124912 _[(q12 +3q12 ) + (q12 +2QI2 )] — max,

2
q12 +3ql2 320,
912 >0.

VYcnoBusi onTHMaIbHOCTH TIEpBOro mopsinka (6) 6e3 ydera orpannmdenus (1) 3mech
HUMEIOT BH]

P12 ~[Q412 +3)+Qq12 +2)]=pis — 4412 =5 =0.
CrenoBarenbHO, PAaBHOBECHOE KOJIMYECTBO qlezqi 6e3 ydera orpanmuenust (1) cocraBisi-

er 8.75 enunHuI ToBapa, 3HaueHue (QYHKUMHM NPHObUM — 153.125 HeHEeKHBIX €UHUIL
(Touka makcuMyma Ha puc. 3). OfHako 3HaueHWe ¢, He YIOBIETBOPSET GIOKeT-

HOMY OTPaHUYCHHIO qlz2 +3q1, <20.

MakcumalibHOE KOJIMYECTBO TOBapa, KOTOPOC (B YCIOBHAX JaHHOIO npmepa) TpOn3BO-

JTEIb MOXKET BBITYCTUTH CAMOCTOSTENBHO: qu ' =3.217, npuObUTH IPOU3BOAKUTEIIS B 3TOM

cimydae coctaBuT 91.897 meHeXHBIX equHAIL (Ha PHC. 3 TaHHAs TOYKa 0003HAYCHA pOMOOM).
PaccmoTprM BO3MOXHOCTH TOJy4YeHHsI MHBecTHLMH. He ymeHbmmas oOmmHocTH
paccyxnuenuit, coctaBuMm ¢ynknuio (10) npubsum npu » =0:

P12 (G2 +3217)=[2(q12 +3.217)% +5(q12 +3217)+(§12)* +6.434415 +3G12],

YCJIOBUSI ONTUMAJIbHOCTH mepBoro mnopsaka (11) xotopoit
Pl —[4(G1p +3217)+5+241, +6.434+3]=p1y —[6¢,, +27.32]1=0
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360 A DyHKIMSA »
330 - JI0X01a 7
» CymmapHbie
300 1 > 2 sampams £(4)) + ¢gi) + A(g)
K 270 1 v P /"
= 240 A
S 210 4 e ,/ I1pon3BOACTBEHHBIC 3aTPATHI
=) | » V2 ‘ Touka MakcuMyMa (yHKIIUH
g 180 DyHKuAA s - . s 4 TpuGHUIH Ge3 yuera
= 150 A MpUOBLTH
5 OFO/PKETHOT'O OIpaHUYEHHS
S 120 A
90 1 <—Hesmxa A = fi(q;) - F;
60 1
30 1 BromkeTHOE OrpaHIIeHIE
0 ﬁ:::/' ' ' i ' KosmuecTBo TOBapa ¢, T
30 F, F ~
B 49, 9 * a2

Puc. 3. T'paduk oueHKH 0ObeMa HEOOXOAMMBIX HMHBECTHIIMI

[O3BOJISIIOT MOJYYHTh BENHYHHY ¢ =2.116. CienoBarensHo, ONTUMAIbHBIA 00beM
%
BBIITyCKa C YYETOM KpeiuTa cocTaBisieT g; =5.33, mpubbuib — 105.33 neH. en.,
BeIMYMHA WHBECTHULHMH (yXKe yuTeHHas B 3aTparax) — 24.44 neH. en.
PaccmoTtpum 3amady onpeseneHns paBHOBECHOTO COCTOSIHHS JIBYXYPOBHEBOMU Jie-
LEHTPAIIN30BaHHON IIETTM IMOCTABOK B IEJIOM.
3anmaua (4), (5) MakcuMuzanuu MpuOBLTK k-TO pUTEIOpa TaKkKe IMPEJCTaBIISIET
3a/1a4y HEJIMHEHHON ONTUMH3AINH C OJTHUM OTPAHWYCHUEM-PAaBEHCTBOM, IIPUYEM BEK-

* * *
TOP PABHOBECHBIX LEH (D1, P2 >---»> O i ) ABIAETCSA SK30reHHBIM. COOTBETCTBYIOMIAS
sapaqe (4), (5) dyuxkunst Jlarpamwka L(Oy, gy, Pk )

Lk qi-Pr)=Pk 2 ik — |:Ck(4k)+ zp;‘kaik:|_6k( D> g _dk(pk)J: (13)

ieS; ieS, ieS,
rae 0, — MHOXHTENb Jlarpamika, TeHEepHpyeT HEOOXOAMMBIC YCIOBHS MaKCHMyMa
(GyHKIMH TpUOLLIA k-TO pHUTEHNOpa B BHIE CHCTEMbI YpaBHEHHI
OL(0y,q; 0
( k’CIlk’pk): k_[ Ck +p’:kj_6k :0’ (14)
0q ik 04 ik
L0k, qik-Pk) 9dy (py)
k>bik>Pk — zqik+5k kP =O, (15)
P ies, Pk

OOk ik Pi) _ S qu—di(pi)=0, k=I+L1+2,...,I+K.  (16)

00 ieS,

Jnst ompeneneHusl YCIOBHM DPAaBHOBECHS JACICHTPAIM30BAHHOM CETH MOCTABOK
B 1IEJIOM HEO0OXOIUMO paccMoTpeTh cucteMy ypasHeHui (7), (14)—(16), noxydaemyro
COIJIACHO YCIIOBHSIM ONTHMAaJBHOCTH IMEPBOro mopsinka (GyHKui npudbumu (2), (6).
PenrenreM 3a/1aun ONTUMH3AINN CETH ITOCTABOK SIBIISIOTCS] XaPaKTEPUCTHKH TTOJIOKE-

*
HHSI paBHOBECHS PbIHKA: PaBHOBECHBIC LICHBI PO ;7 , PABHOBECHBIC KOJIMYECTBA TOBAPOB,

* o
a TaKKe BEKTOpP LEH O PHUTEHIOPOB.
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METO/ PEIIEHMS 3AJAYM ONTUMHU3ALMU JIBYXYPOBHEBOW CETH ITOCTABOK
[IpemnaraemMplii METOJ peIIEHUs! MPEJCTaBUM MOSTAITHO CIEIYIOINM 00pa3oM.

Iran 1. [TonoxuM, IPOU3BOAUTENN 00JIAAAIOT JOCTATOYHBIM PECYPCHBIM HOTEH-
uanoM F; Ui BBIIyCKAa ONTHMAIbHOTO KOJIMYECTBA TOBapa, T.e. (2) sBIsfeTCS 3a-
nadeil 0e3yCcloBHOM onTHMHU3anuu. Torma BEKTOp

eqi _ (_eqi eqi eqi eqi eqi eqi eqi eqi
Q (ql([+1)a~-~9 qik EEEEE) q‘Sl‘|S2|9p1(1+1)9-~-3pl'k [EEEX) p‘S1‘|SZ|9p1+15""p1+Ka

074155 014K)
COOTBETCTBYIOIIETO OOBEMa BBIMYCKA TOBAPOB, PABHOBECHBIX IIEH M IIEH PHTEMIO-

poB ecTb perenne cuctembl A0 =0 ypasuennii (7), (14)-(16).

A reduce

PaBMepHOCTL MaTpHrlbl K03(1)(1)I/ILII/I€!HTOB JIJISL BCEH CETH IOCTaBOK COOTBET-

CTBYET BEJIMYHHE
N =2K(I +1). 17)

Ecin mMoHOTOHHO yObIBaromue (yHKLIMM CIpOca SIBJSIIOTCS MOJIMHOMAaMH BTOPOTO
MOpSZIKA, TO COTNIACHO METOJMKE JIMHEeapU3alliy, U3NI0KEeHHOH B padortax [12, 13], mpo-
LIECC PELICHUS MOJTyYEHHON HEIMHEHHONW CHCTEMBbI AreduceQ =0 mpezAcTaBsSeT peuieHue
TI0C/IE/I0BATEIBHOCTH JIMHEIMHBIX cHcTeM ypaHenuii A7°W°0 =0, 7=0,1,... Jlus 1o-
ro Ha Ka)KAOM IIare NpuOImKeHust pyHKLus crpoca dy (P ) IpeACTaBIseTcss HEKOTO-

. N~ ol .

poii suHelHON anmpokcumanuei d km (pj) ¢ ucnomp3oBaHueM cpoiictea 3. Ecan

YHKLMH CTIPOCa JIMHEHBI, T0CTATOYHO OJHOKPATHOro 06paimen s MaTpuipl 4 0.

Aran 2. [lycts st Hekotoporo [ =v, ¥ €Sy, GlomkeTHoe orpannueHue (1) He

BoImonHsercst. Torma 3amada (2), (3) mist mpowmsBomutenss U MPEACTaBISIET 3a1ady
yciaoBHOW ontumm3anuu. OTMETHM, YTO YMEHBIICHHE BBIIYCKAa HPOIAYKIMH OJHOIO
MIPOU3BOMTEIIS CABUTACT TOUKY PABHOBECHS U IIPUBOIMT B OOILEM CIIy4ae K yBeJHue-

.. F . .
HUIO BBIIyCKa JIPYruX npousoauteneit: {g; ' +60;},1€S; /¥, T.e. kK noTeHMaNbLHON

BO3MOKHOCTH HapylIeHUs] UX OIOPKETHBIX OrpaHuueHuil. BcecroponHee usyudeHue
9TOTO BOIPOCA MPEJCTABISIET 0COOBI HHTEPEC U BhI3BIBACT HEOOXOIMMOCTh PACCMOT-
peHus 1aHHOH NpoOJeMbl, Kak 3aJjadyl MHOIOKpUTEpUalibHOM onTuMu3aunu. bes more-
pu OOIIHOCTH OrpaHUYUMCS CllydaeM, KOorja 3amac 0oOOpOTHBIX CPEACTB OCTaNbHBIX

. F.
IPOM3BOJIUTENEH I03BOJIET OCYUIECTBUTL Takoe ysenudenme: f;(q; ' +6;) < Fy,
i=12,...,1 /0. Torma sran 2 BKJIIOYAET CIEIYIOIINE LIATH.

IMar 1. Onpexnenenue BekTOpa

Fy _ F Fy Fy Fy Fy Fy
O =(1qary o Qi >+ 95,15, PiT+ 1y Pk PS5,

F, F,
Priy Pl Ore1r5004k)
3HAUYCHUH Kak peImIeHUC 3ala4yr IOMCKAa PAaBHOBCCHOT'O COCTOSIHHWSA PBbIHKAa BHUOA
r 1
D owdok —| f3(@9)+ D e (gpe) |- max (18)
keS, keS,

npu orpaHudeHud fy(qy)=Fy.
VYcnoBus oNTUMAaIbHOCTH MepBOro mopsiaka GyHkuuu nenu (18) ocHoBaHbI Ha
noctpoeHun (GyHknun Jlarpamxa

LA qo)= 2. pokqor — {fa(qa)Jr ank(qm}—Mfa(qa)—Fa),

keS, keS,
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rae A — MHOXWTEIb Harpamxa, M 3aIUCHIBAIOTCS CHCTEMOU ypaBHCHI/If/‘I BUJIa

OL(A *
TN) iy - L1420y (g ) +cor g )] =0, k€S0, (19

o4 pi q 9k

OL(A, q9)
oA

Takum oOpazom, ¢ yderom ycnoBuil (14)—(16) dopmupyercs cucrema ypaBHEHH

=fo(qor)—Fy =0. (20)

AFﬁon Takasi, 4ro ypaBHeHue BuAa (20) — HeIMHEWHO.

Ou4eBUIHO, YTO MHOXHUTENb A >0, HO3TOMY CHCTEMY AFﬂQ =0 MOXHO PEUIUTh
YHCIICHHO, MOJIOXKUB A MapaMeTpoM, MpoOeraroiM HEKOTOPBIH PsiT MOI0KUTEIbHBIX
3HAYCHHH.

IMar 2. Onpexnenenue BeKTOpa

~

O =(q1(1+1)s+G0I+1)> 40U +2)5++> DDUA+K) >+ > 9IS, [|S4»

PiI+1)>-+5 PIS,||Sys PT+15++3 PT+ KO 415-5 O+ K )s

Te BEMHUHBL ([ 1ys--->§9(/+K) 3AMAIOT JONONHUTENLHOE KOTHYECTBO TPOJIYK-
LM, TOJUICKAIICH BBIMYCKY U}-M IMPOM3BOAMTENICM 33 CUET IPUBICUCHHS HHBECTH-
LIMOHHBIX PECYPCOB.

Ha osrom mare 3amava (2), (3) ans 9-ro mpousBOAMTENS MPeoOpasyercs
k Buay (10). B cBoro ouepenp, 3anaua (4), (5) MakcuMu3anuu npuObLIH k-ro puTeitio-
pa dopMynupyerTcst ClefyoIHM 00pa3oM:

~ F. ~ F;
pk{ D G +Haw +4y } _{Ck (O1/ qor> @ox +a5,))+

ieS, /v
* * N F.
+ D Pl TPk ok T4y )} — max (21)
ieS /0
HpI/I yCJIOBI/II/I r
Y qu+ @ +ap) =di(pp). (22)
ieS, /v

amumem ¢ynkuuio Jlarpamka ans 3amaum (21), (22):

~ ~ F. ~ F.
L(‘]ika‘]z‘)kapkaak):pk{ > ik T (@ +qﬁ,’c)}{ck O/ a9r> (Gor +a93))+
ieS, /¥

* * A F. A~ F.
+ D Pudic +P ok Gk +61,7,;)}5k[ D qi +(qox +qm€)_dk(pk)}
ieS, /v ieS,|/?

Torma ycioBus ONTUMAaIbHOCTU TEPBOTO MOpPsAAKa (YHKIMH NPUOBUTH k-TO pUTEH-
JIopa MMEIT BUJ

OL(q ik » 4ok » Pk >0 0 5 - 5
@ik Gok-PrOk ) _ (e (O1/ @oi» @ai +ayf DI=pix =05 =0, (23)

OGay G pk
OL(q k. 4ok P 1O s gF od
(Gir> 90K P i k):{ 3 qik+(CIﬁk+qg€)}+ékW:0’ (24)
P ieS /9 Pk
oL, q., - ;
w: > g +@ox +api)—di(pg) =0. (25)
00y ieS, /0
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Takum oOpa3zom, Ha ocHOBe ycnoBuii ontumanbHocTd (11), (23)—~(25) popmupyercs

fin

cucreMa ypaBHeHuil 4 O =0, perieHueM KOTOPOH sBJsleTCsl BEKTOp () paBHOBEC-

HBIX II€H U COOTBCTCTBYIOILIECTO o0Bema BBIITYCKa TOBapa.

IMpumep 2. PaccmoTpuM 3aauy ONTUMHU3ALKN ABYX3BEHHON CETU MTOCTABOK C I1a-
pamerpamu S| ={1,2,3} u S, ={4,5,6}.
@Oynkiuu f;(q;) CTOMMOCTH MPOU3BOJCTBA MMEIOT BUJ

2
f1(q1) =(q14 +q15 +q16)” +3(q14 + 415 +q16) +10;

2

J2(q2) =(q24 + 925 +q26)" +2(q24 +q25 +q26) +8;
2

S3(q3)=(934 + 935 +q36)" +(934 + 435 +q36) + 7.

[pencraBuM (GyHKIUM TPAH3aKIUOHHBIX Cj (¢, ) U ONEPALMOHHBIX ¢y (g ) U3-
JIepPIKeK:

2
ik (qir) = a5 +05q %, i (qx)=05gy,
THe g =q1k + 92k 934,k =4,5,6.
q)yHKLII/II/I CIipoca pHTCﬁHOpOB SABJIIFOTCS JTUHEUHBIMA U HUMEIOT BU/T

dy(pg)=-3p4+1500; ds(ps)=-3ps5+1200; dg(pg)=—2p ¢ +1000.

BekTop Oro/pkeTHBIX orpaHrueHHid onpeaessiercs kak F = (5555,17900, 18000).

Brimonnenne srana | gaer ciemyromue pe3yabTaThl pemeH sl 3a7a9i ONTHMA3a-
LMK CETH IOCTaBOK 0e3 yueTa OIOPKETHOTO OrpaHUYEHUS:

® PAaBHOBECHBIE KOJIMYECTBA TOBapa:

eqi eqi eqi eqi eqi eqi eqi eqi eqi
(s aids aid's a0y 458, q58s a5a s dse s 458 )=

=(53.4, 312, 43.7, 53.4, 31.2, 43.7, 53.4, 31.2, 43.7);
L] paBHOBeCHBIC IICHBI:

eqi eqi eqi eqi eqi eqi eqi eqi eqi~ _

= (366, 322, 347, 366, 322, 347, 366, 322, 347);

o uensi pureitnopos (p§', p$¥, pl')=(446.5, 4343, 423.6);

® TIPOU3BOACTBEHHBIE 3aTpaThl: f1(g1) =16800, 5 (g,)=16765, f3(g3)=16727.

Takum 00OpazoM, pelreHne 3a1a4u 0e3yCIIOBHOM ONTUMH3ALIUH JICTICHTPATH30BaH-
HOU ITICTTIOYKH ITOCTABOK HapymaeT OJPKETHOES OrpaHUUSHHE TIEPBOTO MPOU3BOTUTEIIS,
mpu 3ToM HeBsizka A =—11249. 3naueHus OCHOBHBIX (QYHKIMH HpPOM3BOAUTENEH
IIpeCTaBJIeHbl B TaOIuIIe.

F
Ha mrare 1 B pesynbrare popMupoBanus U perieHust cuctemsl 4 'Q =0 nonmyyaem

F
BekTtop O!'. Ero KOMIOHEHTBI y/IOBIETBOPSIOT OFOJKETHOMY OTPAaHHUUEHHIO U UMEIOT

CJICAYIOIIUE TIOKa3aTCJIn:
® PABHOBCCHBIC KOJHMYECTBA TOBapa:

(g1, ¢l gl ¢l gk, qfi g, gl gy =
14> 115> 116> 124> 125> 126> 134> 135> 136

=(34.6, 124, 259, 54.6, 32.4, 45.9, 54.6, 32.4, 45.9),

® PABHOBCCHBIC ICHBI:

(1, pll, pl, plt pli pli phi pfi pliy =
14~ 15~ 16° 24> 25° 26° 34° 35° 36

=(386, 342, 369, 376, 332, 359, 376, 332, 359),
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Tadoauma

Sranbl MeToaa 3nauenuss GpyHKuUuH npousBoaUTEEI
eLIeHU S (DyHKH““
P 1 2 3
Jloxon 44777 44777 44777
ITpudbL1B 22117 22220 22362
Ortan 1 - AG
€BA3Ka HO2KETHOI'O _ 11249 1 134 1273
OTpaHUYCHUS
Jloxon 27225 47790 47790
ITpu6sUIL 19607 41600 41600
Iar 1 0 A6
€BsI3Ka HOPKETHOT'O 0 30 170
3 2 OrpaHUYCHUA
an Jloxon 29539 47355 47473
[pubsbuib 20357 41234 41234
Iar 2
HeBsska A GHOIKETHOrO
0 170 309
OrpaHUYCHUA

o uensi puteiinopos (py', pLl, pil)= (452, 3743, 441.2),

® NPOM3BOACTBEHHBIC 3aTpathl: f1(q1) =5555, f,(q,) =17870, f3(q3) =17830.
ITpu srom 3Hauenume MHOXHTEHs Jlarpamka cocrasimsier 4 = 1.125.

OtMmeTuM, 4TO 00BEM BBIITYCKa H, CJICIOBATEIBHO, IPUOBLIb EPBOTO IIPOU3BOIH-
TEJIsl YMEHbBIIAIOTCS, COOTBETCTBEHHO ITH )K€ ITOKA3aTeIIH OCTAIbHBIX IIPOM3BOAUTENCH
CYLIECTBEHHO YBEIMYHMBAIOTCS (CM. TaOmwmIy).

Ha nrare 2 MeToa pemieHus onpenenseTcs BeJIMIMHa HHBECTUIIMOHHBIX CPEICTB
00beMoM A(g;), 06eCTIeUMBAIONIMX ONTHMAIbHbIE 3HAYEHUs 0ObeMa BbINyCcKa U -ro
MPOU3BOUTEISI B CIIOXKHBIIUXCS YCIOBHAX (QYHKIIMOHUPOBAHMUS PHIHKA, & TAKIKE COOT-

BETCTBYIOIIME PHIHOYHBIC IIEHBI HAa ToBap. PopMupyeTcs Marpuna A ﬁnQ =0. [Ipu 006-

paH_[eHI/H/I ManI/IH])I Aﬁn HOJIy‘leH BeKTOp JOITOJTHUTCIIBbHBIX 06'])eMOB HpOI/I3BOIICTBa
(9149155 916) = (41;03;2.4).

B pe3ny>TaTe peIHeHI/ISI 3aJa4u OIITUMHU3AIIUU C y‘{eTOM 6}OII)KCTHOFO OFpaHI/I‘{e—
HUS TIOJTyYaeM

® PDABHOBCCHBIC KOJHWYECTBA TOBapa:

(414> 915 916> 9oa> 925> 265 934> 935> q36) =
—(38.7, 127, 28.4, 54.1, 32.5, 45.5, 54.2, 32.5, 45.5);

® PDABHOBCCHBIC ICHBI:

(P1a> P15 Plgs P2a- P25: P26s P3as P35 P36)=
=(382, 342, 366, 375, 332, 358, 375, 332, 358);
® [ICHBl PUTEHIOPOB (pz, p’;, pZ): (451, 374, 440);
® TIPOU3BOACTBEHHBIC 3aTpaThl: f1(g1) =5555, f5(q,) =17730, f5(q5)=17690.

TakuM 00pa3oM, JOMOJHUTEIbHBIC HHBECTUIMOHHBIC PECYpChl 00BEMOM
A(qy)="T7774 nen. en. (yxe ydTeHHbIE B 3aTparax) MO3BOJSAIOT YBEJIUYUTH MPUOLIH
#-ro mpowmssoautens Ha 750 meH. en.
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3AK/IIOYEHUE

B pabore WM3JI0KEHBI CHCTEMHBIA MOAXO0J] K MOCTPOCHHIO MaTEMAaTHUYECKOW MOCIH
W METOJ pelleHHA 3a7add ONTUMM3ALUHM JEeLEHTPATU30BaHHON LENH MOCTaBOK
C y4eToM OFOJDKETHBIX OTpaHWYCHH mpou3BojuTeneid. [1ocTpoeHbl COOTBETCTBYIO-
mue QyHkuuu Jlarpanka, oOecreunBarone Peaau3aluio yCJIOBUH ONTHUMAJIbHOCTH
MepBOro mopsaka (YHKUUH NPUOBLIM areHTOB PbIHKA.

[IpeioxkeHHBIE UHCTPYMEHTAJIBHBIC CPEJICTBA MOJICIUPOBAHUS MIPH JIOCTATOYHO
00IIMX MPEANONOKECHUAX O CTPYKTYpe (DYHKLUH, ONUCHIBAIOILUX ITOBEICHUE areHTOB
pBIHKA, OOECIEYMBAIOT PEUICHHE MHIMPOKOro KiIacca MNPAKTHUSCKHX IPHII0KECHUH
Y MOTYT HAiTH NMPUMEHEHHE KaK Ha 3Tare CTPATernyeckoro, Tak U Ha dTare ornepaTus-
HOro IUTaHMpOBaHus. PaccmarpuBaeMblil 1MOAX0J] MOXKET ObITh 000OIICH Ha CiydYaid,
KOT/Ia MPOU3BOIUTEIIM UMEIOT HOMEHKIIATYPY TOBapOB, MPHYEM JaHHAS METOMKA MO-
XKeT ObITh HCIIOJIb30BaHA MJIsI ONTUMHU3ALMU XapaKTEPUCTUK PHIHKOB PAa3JIMYHBIX
TOBapoOB M YCIYI, B TOM 4YHCJIE PBIHKA YIJIeBOJOpOJOB [14].
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