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1. BBEJAEHHUE

[IporpamMmbl perMOHAIBHOTO Pa3BUTHS MPEICTABISIOT CO-
00l KOMIUIEKC B3aMMOCBSI3aHHBIX MEpONPUATUH, HALETCHHBIX
Ha JIOCTM)KEHHUE IeJiell pa3BUTHS, OLIEHUBAEMBIX IO COIHAIIb-
HBIM, SKOHOMHYECKUM H JAp. KpuTepusM. [Iporpammsl BkIitoua-
10T HA0Op MPOEKTOB, MPOCKTHI — HAOOPHI MOAIPOEKTOB (pador).
TUnUYHBIM PUMEPOM MPOEKTOB SIBISIFOTCS MPOEKTHI pedhopMu-
poBanus u pectpykrypuzauuu ([IPP) npennpusituii [20], opra-
HU3alUH, UX TOApa3AeNieHuil U Ipyrux OoOBEKTOB, HAIPaBIICH-
Hble Ha TOBBIIEHHE dS(PPEKTUBHOCTH (PYHKIIMOHHUPOBAHUS
pedopmupyemoro oobekTa. Kak npasumo, kaxasiid [IPP cmyxur
JOCTIDKEHHIO OJHOBPEMEHHO HECKOJIbKUX Leleld u Tpedyer
onpeaeneHHbIx 3aTpar. [losTomy 3 dekTHBHOCTh (PYHKIIMOHU-
pPOBaHUSI MOXET OLIEHUBAThCS 1O MHOTUM mapamerpam. Coort-
BETCTBEHHO, 3¢ deKT, gocTuraeMbiii peanusainueid [1PP, omnenu-
BaeTCsl 10 HECKOJBKMM KPHUTEpHsSM. 3ajada yIpaBlICHUs
3aKiroyvaeTcss B BblAesneHHH MHoxectBa [IPP, kotopwie mpu
3aJJaHHBIX OTPAaHMYCHHSAX CIIETYET PEaJH30BhIBATh M TOJICPKHU-
BaTh B MIEPBYIO OUEPE/Ib.

B mpakTuke pernoHajIbHOTO YHpaBiIeHHS CyOBEKT, peliaro-
M 3a7ady yrnpaBieHHs, SBISETCS KOJUIEKTUBHBIM, TO €CTh
COCTOUT U3 HECKOJBKHX CyOBEKTOB, 00JIaIaloIUX COOCTBEHHBI-
MU HMHTEpEcCaMH U NPEINOYTEHHUSIMH, MPHUYEM MpPeanouTECHUS
Pa3NIUYHBIX CYOBEKTOB MOTYT pa3ndarhesi Mexay coboil. [1pu-
Mepamu MOryT ciayxuTh [IPP, mognepxuBaemble aJMUHUCTpA-
e pernoHa, B KOTOPOM HAaXOAATCs peGopMHpyeMble Mpen-
npusituss  [20].  Tlpu  3TOM  pasiauyHble  CTPYKTYpPHbBIC
MOJIpa3/IeIeHUs] aIMUHUCTPALIMU PETHOHA MOTYT OBITh 3aMHTE-
PECOBaHbBI B MEPBOOYEPETHOM JOCTHKEHUH PA3TUUHBIX IEIEH.
Hannyne HecoBmagaromuX WHTEPECOB OTHIOAL HE SIBIISETCS
CBUACTENHCTBOM HEIPPEKTUBHOCTH CHUCTEMBI YIPaBJICHUS, a
OTpakaeT OOBEKTHBHO CYIIECTBYIOIIYIO CIIOXKHOCTh OOBEKTa

YIIPABJIEHUS.
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OpraHu3anvoHHbIE U COLIMAIBbHO-D)KOHOMUYECKUE CUCTEMBI,
B KOTOPBIX UMEIOTCSI HECKOJIBKO YIPABISIOLUIMX OPraHOB, HAXO-
JAIIAXCS Ha OJHOM MJIM HECKOJIBKUX YPOBHSX HEpPapXHH, MOJIy-
YMJIM Ha3BaHME CHUCTEM C pacrpezaeieHHbIM KoHTpoiem (PK)
WIA pacrpenesieHHbix cucteMm mnpuHsatus pemiennii  (PCITP)
[16, 20]. 3amaua ananusza PCIIP 3akimrouaeTcst B OMMCAHUM MHO-
KECTBA PABHOBECHBIX B TOM WJIH HHOM CMBICIE COCTOSHUI
u/WIM CTpaTeTuil ee YY4aCTHUKOB, 3ajjaya CHUHTE3a — B TOUCKE
npouenyp B3auMojaeicTBus (MexaHU3MOB ()YHKIIMOHUPOBAHN)
nuL, TpuHUMaronux perrenus (JITIP), mo3Bossrommx UM coria-
COBAaHHO NPUHUMATh 3((PEKTUBHBIC YIPABICHUECKUE PEILICHHS.

IIpu 5TOM BO3HMKAIOT TPH CIIOKHOCTH. BO-1epBbIX, IS Ol-
penenenust 3pPEKTUBHOCTH TOTO MM MHOTO peleHHsi HeoOxo-
MO HMMETh MOJIENIb TOBEJICHHS YIPABIIEMOro CyOBEeKTa B
3aBHCHUMOCTH OT 3TOro perieHus (ymnpasieHus). Bo-BTopsix, Bce
YYaCTHUKH PacCMaTPUBAEMOW CHCTEMBI OOJIaJar0T CBOHCTBOM
aKTUBHOCTH (TO €CTh CHOCOOHOCTBIO CAMOCTOSITENBHO HPHHU-
MaTh peIIeHUs] — BEIOUPATh COCTOSIHUSA, COO0IaTh HH()OPMAITHIO
U T.JI., B COOTBETCTBHH C cOOCTBeHHbIMH HHTepecamu [10]),
CJIEZIOBATENILHO M MOJIETh YIPABIIEMOro CyOBbeKTa, U MPOLeay-
po1 B3aumoerctBus JITIP, qomkHBI yYUTHIBAaTh 3Ty aKTUBHOCTb.
B-Tperpux, cucrema IpUHATUSA pEUICHUM, IIOMHMMO paclpeze-
JIEHHOCTH, MOXET XapaKTepU30BaTbCS CIOXKHOW MHOTOYpPOBHE-
BOM cCTpyKkTypou. llo3ToMy wHccinenoBaHus ABYXYypOBHEBBIX
mozeneii (ITPP Ha HukHEM ypoBHE M «ropu3oHTanbHas» PCIIP
Ha BEPXHEM YPOBHE) OKa3bIBACTCS HEIOCTATOYHO — CIICIYeT
paccmMaTpuBaTh U MHOTOYPOBHEBBIE CUCTEMBI. J[pyrumu cioBa-
MH, UMEIOT MECTO KaK «TOPU30HTalbHASI» PaCHpE/CIIEHHOCTh B
OPUHATHU PELICHUH (XapakTepu3yeMasl HaJHudHeM HECKOJIbKHX
MIPUHMMAIOIINX PELIEHUS! CyObEKTOB, HAXOAAIIMXCSI HA OJTHOM U
TOM )K€ YPOBHE HEpapXHH), TaK U «BEPTUKAIbHAs» pacrpee-
JICHHOCTh B NPHHSATHU PEUICHUI (Xapakrepuzyemasl HaJludueMm
HECKOJIBKUX YPOBHEH HEPAapXuH, Ha KOTOPBIX HAXOIATCS IPH-
HUMAIOIINE PEIICHUsI CYOBEKTHI).
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Mogenu 1eneHanpaBIeHHOTO TIOBEICHUS HW3Y4alOTCs B
paMKax TaKMX HarpaBJICHUH TEOPHH YIPaBICHUS B COIMAIHHO-
SKOHOMHUYECKUX CHCTeMax KaK. TEeOpHsl AaKTUBHBIX CHCTEM
[10, 24, 28, 29], Teopus mepapxuyeckux wurp [11, 12, 13], Teo-
pust Beibopa [1, 16, 22] u ap. OCHOBHBIM METOJOM HCCJIEI0BA-
HUH SIBIISIETCA TEOPETUKO-UTPOBOE MOJECIUPOBAHME, MO3BOJISAIO-
iee npeacka3aTh MOBEICHHWE YYaCTHUKOB CHUCTEMBbI U BHIOpaTh
yIIpaBJICHUs, MPUBOMASAIINE CUCTEMY B HauOojee MpeIrnovTh-
TeJbHBIE C TOUKHU 3PEHHSI BBIOPAHHOTO KPUTEPHS COCTOSIHHUS.

bazoBoit Mosenbio Teopun akTUBHBIX cucteM (AC) sBisier-
csl IBYXypOBHEBas crathyeckas netepmuHupoBanHas AC, co-
JieprKaliasi OJTHOTO YIPAaBJISIOLIEr0 OpraHa — EHTpa — Ha BEpX-
HEM YpOBHE HEpPapXHH M OJHOTO YIPABIAEMOTo CyObheKTa —
aKTHBHOTO 3JeMeHTa (AD) — Ha HIKHEM YpoBHE. Pe3ynbrarh
TEOPETUKO-UTPOBOrO aHaiu3a 0a30BOM MOJENU MPHUBENCHBI B
[12, 24, 26]. Haubonee Omuskumu k PCIIP sBisitoTcs Monenu
muorosnemeHTHIX AC [28], omnosnementHeix AC ¢ PK
[14, 29] u muoroypoBHeBbix AC [27]. Tem He MeHee, MHOTO-
aneMeHTHbie MHOTOypoBHEBbIe AC ¢ PK B nutepatype He pac-
CMaTpUBAIUCHh (CM. CHCTeMBbI KiaccuduKkanuii U 0030pbl B
[28, 29]). ITosaTomy B HacTosIieli paboTe cHavajga MCCIETyeTCs
BBIJICJICHHBIA Kilacc Mozene AC, a 3aTeM TEOpEeTHYECKHE pe-
3yJAbTaThl UCIOJIB3YIOTCS 15l mocTpoeHust U aHanuza PCIIP mo
noanepxke [1PP.

W3noxxeHne HayMHAETCA C OMUCAaHUS 0a30BOM Mojenu —
MHoOrosyieMeHTHo! JByxypoBHeBoil AC c¢ PK, mnsa koropoit
XapaKTepU3YIOTCSl PAaBHOBECHBIE CTpaTeTWu IEHTPOB U AD, U
OTIPEAEISAIOTCA BO3MOXHOCTH COIJIACOBAaHUS MHTEPECOB y4yacT-
HukoB AC. 3aTeM Ha OCHOBE MOJIYUYEHHBIX PE3yJIbTAaTOB H3yya-
10TC MHOroypoBHeBble MHOTO3sIeMeHTHbIe AC ¢ PK, mig koto-
PBIX COIJacOBaHHE HWHTEPECOB (B TOM 4YHCIIE - KPHUTEPHUCB
ouenku [TPP) npousBomutcs B pamkax PCIIP, moxenupyemoit
B3aMMO/ICIICTBIEM YYaCTHUKOB BEPXHHUX YPOBHEH HepapXuH.
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2. BABOBASI MOJEJIb
Paccmotpum AC, Ha HM)KHEM ypOBHE KOTOPOM HaXoAsTCA
n3 1 AD, crparerneil Kaxaoro M3 KOTOPBIX SBISETCS BHIOOP

neicTeus (HmkHuit naaekc Hymepyer AD) yil Al AT ni3 1,
il 1={1,2, ...,n} —MHO)ecTBY AD. Ynpasienue AD ocyie-

creiusiercst K nentpamu (K= {1, 2, ...,kK} — MHOXecTBO IeH-
TpoB). CTparterueii i-ro 1eHTpa SBISETCS BBIOOP BekTOopa (Bepx-
HU HHJIEKC HyMepyeT [ICHTPBHI)
u = (uil, uiz, . UL)T U = CUi- , TIe uij 1 Uij - ympasiie-

i
HHe j-bIM AD co cTopoHsI i-ro nentpa, i1 K, jT |. Bekrop
yIpaBJIeHUN BCEX IIEHTPOB 0003HaYNM
u= (., T u= Qu'.

il K

[Ipennourenust kaxaoro AD oTpaxkeHbl B OOIIEM ciydae
HabopoM 1ieneBbIxX GyHKIwMiA. J[1st i-ro AD j-10 KOMIIOHEHTY €To0

neneBoit ¢pynknuu obosnaumm fij(Y, j = L m,, rme m — «pas-
MEPHOCTh MPEIIMOYTECHUI»; MHOXECTBO KOMIIOHEHTOB IEJIEBOM

byukuun AD ob6oznaumm M; = {1, 2, ..., m}, iT I. Llenesas

byHKIHS i-ro AD 3aBUCHUT oT yIpaBICHUS

u = (uil, uiz, - uik)T U= QU/ u Bekropa neiicrBuii AD
iTK

y= (y1~’y2’ aY) T A, To ecTh fij(u, y):Ui” A ® Al rne

A= OA - MHOXECTBO [OIMYCTHMBIX [IeUCTBHI Bcex AD.

il
OtMmeTnM, uTO0 AD CHJIBHO CBSI3aHBI (B COOTBETCTBUH C TEPMH-
HOJIOTHEH, MpeaioxeHHoi B [26, 28]), To ecTh meneBas QyHK-
U] KOKAOTO U3 HUX B OOIEM ciydae sIBHBIM 00pa3oM 3aBUCHT
OT IEeHUCTBUH Bcex AD.
[IpennoyreHus: HEHTPOB OTPAKEHBI MX BEKTOPHBIMH Iielie-

BeiMu Qynkmmsva FI(U, y): U A ® R, j = l,_qi, e g —

«pa3MEepPHOCTh MPEANOYTeHU» i-ro 1eHTpa, | | K. O6o3naunm
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MHO)KECTBO KOMIIOHEHTOB IIeJIeBOM (DyHKIMM [-r0 IEeHTpa
Qi = (1, 2, ..., qi), il K.

OTHOCHUTENBHO IENEBBIX (PYHKIUH M JOMYCTUMBIX MHO-
KECTB BBEJIEM CJEIyIolee NPENoNoKeHue, KOTOporo Oynaem
NPUIEPKUBATHCS, €CIIM HE OTOBOPEHO 0Cc000, B XO/€ BCETO
MOCTIETYIOIIETr0 U3JI0KEHUS.

A.1. MHOXecTBa IOIYCTUMBIX CTPAaTErnii BCEX YYaCTHUKOB
AC KXOMNaKTHBI, a LieieBble (DYHKIMHM HENpPEephIBHBI IO BCEM
[IEPEMEHHBIM.

[Ipenmonoxum, 4To MOPsAA0K QyHKIIMOHUpOBaHHs (TO ecTh
MOCTIeIOBATEIbHOCTh TONY4YEeHUS] HMHGOPMAIMM ¥ TPUHSATHS
peteHuii [24]) cneayromuii: cHayana MeHTPbl OTHOBPEMEHHO U
HE3aBHCUMO (3TO MPEANOIOKESHUE UCKITFOUACT U3 PACCMOTPEHHUSI
KOOIlepaTuBHbIE YPPEKTH B3aUMOIECHCTBUS LIEHTPOB, KOTOpHIE
noJpoOHO uccienoBanbl B [14]) BeIOMparOT CBOM CTpaTeru,
sBISoIMecs: QyHKIHUAME OT Oynymux BeiOopoB AD (310 03Ha-
JaeT, 4yTo paccmarpuBaercs urpa [ [12, 13, 15]) u cooOmaror
ux AD, KOTOpbIE 3aTeM OJHOBPEMEHHO W HE3aBHCHMO (ITO
MIPENIOJIOKEHUE MCKIIIOUAET U3 PACCMOTPEHHUS KOOIEPATUBHbIE
a¢deKTh B3auMoaeicTBUsS AD) MPOU3BOIAT BHIOOP CBOHMX JI€Eii-
CTBUI, TEM CaMbIM OKOHYATEJIbHO OMNPEIEINssl BHIMIPHIIIN yya-
ctHukoB AC.

PaccmarpuBaemast mHoroanementHas AC ¢ PK xapakrepu-
3yeTcs TeM, YTO B HEW MOCJIEN0BATENbHO pa3bIrPhIBAIOTCS JBE
urpsl [15, 29]: urpa neHTpoB (0 ONPEICICHUIO YIIPABICHUI) 1
urpa AD (M0 ONpeaeeHHI0 WX JEHCTBHIA), MPHYEM YCIIOBHS
MOCJIEAHEN WIpbl 3aBUCAT OT pPE3yJabTaToB IepBoM urpel. C
TOUYKHU 3pEHUS 3a]]aull aHaJIM3a PaBHOBECHBIE CTPATErHH LIEHTPOB
B MIEPBOI1 UTPE ONPEIENSIIOTCS 3aBUCUMOCTBIO PABHOBECHUS UIPhI
AD OT ynpaBieHUH.

B pamkax ormeuennoii Bbime crenudpuku PCIIP neobxo-
JIMMO KOHKPETH3UPOBaTh — 4TO OyJeT MOHMMAThCS MO paIfo-
HaJbHBIM TOBeJeHneM ydacTHUKOB AC. OmnpeneneHue paiuo-
HQJIBHOTO IOBEJIEHUs OOBIYHO TMPOU3BOAMUTCS  CIETYIOLINM
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obpaszom [15]: B ogHodmeMenTHOH AC cumMTaeTcs, 4yTO HMPUHU-
MaOIIUN pelieHust CyOBbeKT, MPEANOYTEHUsI KOTOPOTO OIMHUCHI-
BalOTCS CKalIpHOW 1eneBol (yHKIMEH, CTpeMUTCs BHIOOpOM
KOHTPOJIUPYEMBIX UM MapaMeTpOB MAKCUMHU3UPOBATH 3HAYCHUE
9TOM 1eneBoi pyHkuK. B cimydae B3anMo1elicTBHUS HECKOIbKHUX
CyOBEKTOB, MPEANOUYTEHHS] KOTOPBIX OMHUCHIBAIOTCS CKAISIPHBIMU
1eNeBbIMU (DYHKIMSAMHU, CYUTAETCS, YTO OHU BHIOMPAIOT PaBHO-
BecHble Mo Hphmy crparermu. B paccmarpuBaemoil Mozenu
HUMEIOTCS HECKOJIBKO CYOBEKTOB, MPEANOYTEHHSI KOTOPBIX OTpa-
KEHBI WX BEKTOPHBIMH IIeJIeBHIMH (QyHKIusMH. [loaTOMYy BBe-
JIEM CIIEAYIOIIUE TPEAIOI0KEHUS.

A.2. Tlpu 3ajgaHHBIX ympaBieHusix AD BbIOMpalT crpare-
THH, SBISIOIIMECS PaBHOBECHBIMH 1O Hamry B cMbiciie HEBO3-
MOXHOCTH YJIYYIICHUS HU OJHUM U3 AD OJHOBPEMEHHO BCEX
3HAYCHW CBOCH BEKTOPHOM IICJIEBOM (PYHKITMU 3a CUET OJHO-
CTOPOHHET0 OTKJIOHEHHUS.

@dopmanbHO TpennoioxkeHue A.2 MOXKHO 3ammcarh Cliie-
OyIoHMM o0pa3oMm: AD OKa3bIBAIOTCS B OJHOM M3 DJIEMEHTOB
MHOXxecTBa E(U), ompenenseMoro Kak:

MEW={y T A|"iT1@Syl A" jT M
fi(u vi, Y2 2 fiu, vi s Y5)
m$IT M fuu, v v > fuu, yis Y5}
rae Vi = (Y1, Y, s Yien Yirds e Yn) — 00CTaHOBKA UTPBI JJIS i-TO
AD,yiT Al OALIT L.
jti

OTHOCHTENPHO TOBEACHUS IIEHTPOB ITPHMEM CIEAYyIoIee
MPEAONIOKEHHE.

A.3. Pemennem urps! nentpos E | U sBnsercs sddexrus-
Hoe 110 [Tapeto paBHOBecue Haia.

B [29] noka3aHO, 4TO CyIIECTBYIOT JIBa PEKMMa B3aUMO-
JEHCTBUSI LEHTPOB — PEXKHUM COTpPyIHHYECTBa (MIPU KOTOPOM
paBHOBecue [lapeTo-3PeKTUBHO) U PEKUM KOHKYpeHIUU (TpH
KOTOPOM LIEHTPBI «yTPOXKAIOT» JAPYT APYTY U paBHOBECHE HEIP-

9
CkonumpoBaHo ¢ canTa PaspaboTka
http://y4e6Hukn.nHdopm2000.pd 3NEKTPOHHbIX BMBNMoTEK

https://npaBo.uHpopm2000.pd



HanucaHue Ha 3aka3 CTyAeHYeCKUX U acnmpaHTCKux paboT
http://y4ebHukn.nHdopm2000.pd/napisat-diplom.shtml

¢exruBro mo Ilapero). IlonHas xapakrepu3anusi paBHOBECHil
urpel 1eHTpoB B oxHodnemenTHoit AC PK npuBenena B [14].
OtMeTHM, 4TO B MpEIONIoKeHHH A.3 CyIIeCTBEHHO TpeOoBa-
HUE, 4TOObI paBHOBECHE UTPHI IEHTPOB ObUIO 3((HeKTHBHO MO
[TapeTro, 9TO COOTBETCTBYET TPEOOBAHUSAM NPAKTHKH. HIKE
OyZAyT TOJYYEHBI yCJIOBUS HEMYCTOTHI ATOTO MHOXKECTBA M HC-
CIIeZIOBaHA €r0 3aBUCHMOCTh OT YIPaBJICHHH BBIIIECTOSIINX
OpraHoB B MHOroypoHeBoi AC.

Takum oOpa3zoM, paccMaTpuBaeMasi MOAEIb IBYXYPOBHEBOM
AC (0000mIeHnsT Ha CiTydail HECKOJIBKUX YPOBHEH YIpaBJICHUS
paccMaTpHBAIOTCS HUXKE) XapakTepu3yercst duciioM AD N, yuc-
JIOM TIEHTPOB K, pa3MepHOCThIO MHOXKECTBA JIOMYCTHMBIX JICHCT-
BUIl AD Nj, pa3MEPHOCTBIO MpeANnoUYTeHU AD My U pa3MepHO-
CTBIO IIPEANIOYTEHUN LEHTPoB (. B paccMarpuBaemoint monenu
BCE OTH TapaMeTpsl MOTYT OJHOBPEMEHHO NPHHUMATH 3HaYe-
HUs, Oonbiine enuHHIbI. [[03TOMY YacTHBIMH CIy4dasiMH pac-
CMaTpHBaeMOi MoJeNu SBISIOTCS (YKa3bIBAlOTCS MapaMeTphbl,
OOJIbIIINE EMHUIIBI): 0a30Basi MOJICTb YIIPABJICHUS B IBYXYPOB-
HeBbix AC (Ii2 1 [12, 24]), mHorosnementHeie AC ¢ yHHTap-
aeiM koHTposteM (Ij3 1, n3 1 [28]) u omgnosnementHeie AC ¢
PK(li® 1,k3 1,m3 1[12, 24]).

3. CBOMCTBA OIITUMAJIBHBIX YIIPABJIEHUI

Tak kak paccmarpuBaerca urpa tuma Iz, TO cTpareruei
HEeHTpa sBisieTcs: QyHKIMs oT crpaterud AD, To ecTb Ui = Ui(y)
(nnst 0603HAUEHHS QYHKIUK U e 3HAYCHUS, €CITH 9TO HE MPUBO-
IWT K IyTaHulle, OyieM UCIoIb30BaTh OJHHU U Te ke 0003Haue-
uust). PUKCHPyeM TIPOU3BOIBHYIO 06CTAaHOBKY Y.l Aj u ompe-
JeNUM CICIYIOIIMe BEIUYMHBI M MHOXecTBa (BCIOLYy, TIe
HCIIOJIB3YETCS. MAKCHUMYM WJIM MHHHMMYM, IPEAIOIaraercs, 4ro
OHH JIOCTUTAIOTCS]).

MHOXECTBO CTpaTerii Haka3aHus i-ro AD 1o |-0i KOMIIO-
HEHTE €ro LeJIeBON (PYHKIUH:

(2 Uit (v-) = {uf 0 AT Ui | Fip(ugf (v, 3, ¥, y4) =
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= min fi(u, yi.y2)} T M, il I,
ul U

rapaHTHPOBAaHHOE 3HAYCHUE j-Oif KOMIIOHEHTHI LIEJIEBOW (YHK-
muu i-ro AD:

3 Lij (v-) = max fiCuf (v, i), i, ya), 5 T M i T
BBenem crenyronue npeanoioxKeHHs .
A4 yiT AP UF(y) = U )T mg,id o,

A5 QU{ =U"T Eil I
i M

AB." Yii I A I—ij(y-i) = Lij,j | Mi,i I 1.

[Tpeanonoxenns A.4-A.6 MOXXHO YCIIOBHO Ha3BaTh <«akK-
CHOMaMH JEKOMIIO3UIIMU», TaK KaK OHU MO3BOJISIOT JIEKOMIIO3U-
poBaTh Urpy AD M OCYIIECTBIATh COTJIACOBAHHOE U HE3aBHCH-
MO€ yIpaBJIeHHE KOMIIOHCHTAMH HX IeJIeBbIX (QyHKIMHA (CM.
aemMbl 1-2 u teopemy 1 Hinke). ComepKaTeapbHO TH MPEIIO-
JIO’KEHHS O3HAYAIOT CJIEAYIOIIEE.

B cootBeTcTBUU ¢ mpennonoxenneM A.4 MHOKECTBO CTpa-
TETUH Haka3aHus TI000ro AD 1o 000 KOMIIOHEHTE €TI0
(YHKIIMM TIOIE3HOCTH HE 3aBHUCUT OT OOCTAHOBKH WIPBI. JTO
BBITIOJIHEHO, B YaCTHOCTH, €CJIM YIPABICHUE BXOAUT B IIEJIEBYIO
byuaknuo AD agauTHBHO (CM. 3aa4d CTHMYJIHPOBAHHS HIKE)
WA MYJIbTUIUTMKATUBHO (B MOCJEIHEM Clydae BTOPOW MHOXH-
TeJNb JOJKEH OBITh 3HAKOIMIOCTOSHEH).

[Ipennonoxenue A.S o3HayaeT, 4yTo A Kaxaoro AD cy-
IIECTBYET TaKO€ MHOYKECTBO YIPABIICHWH, KOTOPBIE OOCCIEUH-
BAaIOT HaKa3aHUE OJHOBPEMEHHO IO BCEM KOMIIOHEHTaM €ro
(GYHKIMM TOJE3HOCTH. DTO TMPEATNOI0KEHHE BBIMOJHEHO, B
YACTHOCTH, KOTJIa B KaXKIyH0 KOMIIOHEHTY IEJIEeBON (YHKITUU
BXOJHUT TOJBKO OJIHA KOMIIOHEHTAa BEKTOpa YIPABJICHHH, WU
KOTJIa BCE KOMITOHCHTHI 1eNIeBOi (pyHKIIMU AD MMEIOT OJMHA-
KOBBIE Y4aCTKH MOHOTOHHOCTH (YOBIBAaHHSI W BO3pPACTaHHUs) IO
VIPaBIECHUSM, H T.].
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B cooTBeTcTBHM C mpenmnonoxenneM A.6 rapaHTUPOBAHHOE
3HAUEHUE IeJeBOW (DYHKIUU Kaxaoro AD 1o KaXIoW KOMIIO-
HEHTE HE 3aBHCHUT OT OOCTAHOBKH HIPBI. JTO CBOHCTBO HMMeEET
MECTO, HampuMep, €CIU BBINOJHEHO Mpeanojoxenne A.4 u
ydacTku MoHoToHHOCTH fij(® He 3aBucAT oT oOcTaHOBKH (CM.
MIPEINOJIOKEHNUS O CBOMCTBAaX (PYHKIMHU 3aTpaT B 3ajadyax CTU-
MYJIUPOBAHUS HHIXKE).

BBeneHHbIe MTPEIONI0KEeHNS MO3BOJIAIOT MOJYUUTh PSIIT pe-
3y/lbTAaTOB, XapaKTEPU3YIOLIUX CBOMCTBA ONTUMAIIbHBIX YIIpPaB-
JIeHui1 B paccMmaTtpuBaemoit mojenu AC.

Jlemma 1. Ilycte BbINOJIHEHBI mpenanosiokeHus A.1-A.S.
®uxcupyem (U, X) T U~ A: xT E(u). Onpenenum

@u=¢77"
TuL,y- X
rie U= (u, u;, ..., urﬂ’)T U, ui”T u/, il 1. Torma
xT E).
JlokazatenbctBo emmsbl 1. Tak kak X1 E(U), To B cooTBet-
crBun ¢ (1) momygaem: " iT 1 2% yiT A" jT Mi fij(ui, i, X

i) 3Afij(ui, Xi, X_i) AI/I $1 T Ml: fn(Ui, Vi, X_i) > fn(Ui, Xi, X_i). HyCTI)
$Il | n $y| I A " j I M; fij(u’i,yi,xi)3 fij(u’i,xi,xi) "
ST M fy(u's, i, xi) > fiy(U'i, X, Xi). Ecim y; 1 X5, To mocieaaee
HEPaBEHCTBO MPOTUBOPEYHT (2), €Cliu Y; = X, TO OHO JOJIKHO
BBITIOJTHATHCS KaK PaBEHCTBO. *

ConepkarenbHo jgemMMma 1 03HaJaeT, 4TO €CiIu HEKOTOPBIN
BEKTOp JACHCTBUU AD sIBISIETCS pelieHreM Urpel AD, TO, U3Me-
HEHHE YIpaBJeHUE TaKKUM 00pa3oM, 4TOOBI OHO OBLIO OTIUYHO
OT CTpAaTEeTHUH HaKa3aHUs TOJIHKO B CITydae BEIOOpA PaBHOBECHBIX
CTpaTeruid, He U3MEHSET paBHOBECHs. AHAJOTUYHBIC PE3yJIbTa-
ThI (COOTBETCTBYIOIIME YACTHBIM CITy4asiM JIeMMbI 1) IPUBEICHBI
B [12, 14, 24, 26, 29]. OT™MeTHM, 4TO, BO-TIEPBBIX, IIPH MIEPEXOIE
OT ympaBlieHus: U K YIpaBJICHUIO U', OTpeeNiieMOMY B COOTBET-
ctBuH C (4), BRIMTPHIIIN IEHTPOB HE U3MEHSIOTCS, a, BO-BTOPBIX,
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npeanonoxenue A.6 moka He HCIOIB30BaIOCh. OHO CTAHOBUTCS
CYIIECTBEHHBIM IS TOKA3aTeIbCTBA CIEAYIOUIETO Pe3yIbTara.

JlemMma 2. [Tycte  BbITIONTHEHBI TIpeanonoxkenns A.1-A.6.
®uxcupyem (U, X) T U~ A: xT E(u). Onpenenum

~ '

% | U : . =X
(5) u, = I'UIH(yI’X_I), y|1 X
T U Yi m X

rae U onpeneisiercst (4). Torna X1 E(U). Boxee toro, x1 A’ —
paBHOBecue B JoMHHAHTHBIX cTpaTerusx (PIC) urper AD.
JlokaszarenbcTBO jJeMMbl 2. IlepBoe yTBEp:KICHHE JEMMBI
OYEBHJIHO, NMOATOMY JI0KaxkeM, uTto X — PJIC, To ecTh, uTo umeer
MECTO
@" il 1" yil Ay @Syl A:" jlI MW
fi(ur, i, y-) 3 fy(uf s X, v4)
u$ 1T M fy(u, v, va) > fa(u, X, ya).
Hpemmomoxum, ato $i1 I, $yil Aim Syt x:" j1 M
fij(ui*’yi’y-i)3 fij(Ui*’XhY-i) u $1T M fil(ui*,Yi,Y-
0> fn(ui* , Xi, Y-i). Honcrasnsas (5), monydaem B CHITy MPEIIoNo-
xennit A4u A5, uto” jT M Lij(y-i) 3 fij(ui* X, V) u$IT M
Lii(y+) > fi|(ui* , X, ¥+). B cuny A.6 mocienmHss cucteMa Hepa-
BEHCTB MPOTUBOPEUUT OmpeaesieHuio (2) crparernu Haka3aHUS.

OCHOBHOI pe3ynbTaT JeMMBI 2 3aKII0YaeTcss B TOM, 4TO,
UCTIONB3Yys ynpasienue (5), IEHTPbI AEKOMIIO3UPYIOT Urpy AD,
TO €CTh JICNAIOT BBHITOJHBIM (B cMbicie [lapeTo-addekTuBHOCTH
COOTBETCTBYIOIIMX BBIMTPBINICH MO KOMIIOHEHTaM (YHKIHU
HOJIE3HOCTH) ISl KAXJIOTO M3 HUX BBIOOP JICHCTBUS X, HE3aBH-
CUMO OT OOCTAHOBKM WIPBI, TO €CTh HE3aBHUCHUMO OT BbIOOpa
apyrux AD. AHanoruyHble pe3ysibTaTthl (COOTBETCTBYIOIIUE
YACTHBIM CITy4asiM JIeMMbI 2) nipuBe/ieHbl B [28]. OTMeTnM, 410
TPH Iepexojie OT YMPaBIeHHs U K YIPaBICHHIO U , ope/erse-
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MOMY B COOTBETCTBHH ¢ (5), BBIMTPHIIIH [IEHTPOB HE U3MEHSIIOT-
csl.

CoBMecTHOE MCTOJIb30BaHUE JieMM 1 u 2 mo3BosisieT cdop-
MYJIHPOBATH CIEYIOUIEE YTBEPIKICHHE.

Teopema 1. [Tycth BbIMOTHEHBI mpeanonioxeHus A.l1-A.6.
Torna B xiacce ynpasienuit Bua (5) HaiieTcs onTHMalIbHOE.

JHokazarenbctBo Teopembl 1. ONTHUMAadbHBIM Ha3bIBACTCS
JOMyCTUMOE YIpaBJIeHHE, MAaKCHUMHU3HPYIOIIee KPUTEpHid 3¢-
(EKTUBHOCTH M SIBJISIFOIIICECS PABHOBECHEM HUIPBI IIEHTPOB (CM.
npeanonoxenue A.3), Ipu YCIOBHH, 4TO AD BBIOUpAIOT TPH
3TOM YINPaBJICHUU PAaBHOBECHBIE CTpaTerwu (CM. MPEarosoxKe-
uue A.2). ITycts Ul U - ontumanbHoe yrpasienne. OHO obec-
MEYMBAeT IIEHTPaM B PABHOBECHHM HEKOTOPBIC IIOJIE3HOCTH H
nmoOyxaaeT AD BbIOpaTh paBHOBecHbIe aeiicTBus. [lociemoBa-
TEJIBHO TOJB3YSCh pe3ylbTaTaMu JeMM 1 1 2, TOCTPOUM B COOT-
BeTcTBHH ¢ BhipaxkeHusmu (4) u (5) mo ympasienuro U ympasiie-
Hie U . Pemrerne urpsl AD He H3MEHHTCS, BBIUIPBILIH LIEHTPOB
(a, cmemoBaTeNbHO, U PEIICHUE WX UTPbI) TOKE HE U3MCHSTCS.
CIIe10BaTENBHO, U - ONTHMAIBHOE YIPaBJICHHE. -

OtMeruMm, uto Teopema 1 obGobmaer teopemy 13 paboTh
[29] Ha cnyuait MmHOrOAIeMeHTHBIX AC, a Teopemy 4.4.1 paboThl
[28] - Ha ciry4aii BEKTOPHBIX peAnodYTeHuit AD.

Omnpenenum, 9yTo OyIET TOHUMATHLCS IO/ PABHOBECUEM WT-
pol 1ienTpoB. Ilycte m3BecTHa 3aBucuMocth Y(U): U® A’, rme
y(u) T E(u). DTa 3aBUCHMOCTb MOKET ONPENEIATHCS BBEICHHEM
cootBeTcTBHsl  orT6opa  paBHoBecwii Yy (E(u)): 2¥ ® A’
[14, 15, 24], xoTopasi Ka)KIOMy MHOXECTBY PABHOBECHH CTaBHUT
B COOTBETCTBUE €UHCTBEHHBIA BEKTOP NECUCTBUMU, SBIISIIOIIANCS
PaBHOBECHBIM TPHU JAaHHOM YIIpPaBJICHHUH. J[pyrUMH CIOBaMH,
Oy/ieM CUHMTaTh, YTO M3BECTHO KaKHe JIEHCTBUS BHIOMpaOT AD B
3aBUCHMOCTH OT YIpaBIeHHUH (3TH JEWCTBHS HA3BIBAOTCS pea-
JIM3YeMbIMHU JTaHHBIMH YITPABICHUSIMH).

OmnpenenM B COOTBETCTBUHU C TIpeArnoyiokeHrneM A.3 paB-
nosecue E | U urpsl ueHtpos:

14
CkonumpoBaHo ¢ canTa PaspaboTka
http://y4e6Hukn.nHdopm2000.pd 3NEKTPOHHbIX BMBNMoTEK

https://npaBo.uHpopm2000.pd



HanucaHue Ha 3aka3 CTyAeHYeCKUX U acnmpaHTCKux paboT
http://y4ebHukn.nHdopm2000.pd/napisat-diplom.shtml

ME={uT U|"iTK@sul U:"jl Q )
FU(U, u™, y(u, u™) @ FU, y(u)
u$1T Q:F'W, u™, y,u™) > F'(W, yw))y.

Beipaxxenue (7) omuchIBaeT paBHOBECHE UTPHI IIEHTPOB, TO
€CTh IMO3BOJISICT aHAIM3UPOBATH CBOWMCTBA ITOTO PABHOBECUS —
€ro CyllecTBOBaHME U T.JI. 3aJlaya CHUHTE3a — KOHCTPYKTHUBHOTO
OTIpe/ieNICHUs] YCJIOBUN HEMYCTOThI 3TOTO MHOXKECTBAa M Jp. —
pernraercs HuxKe.

OddextuBnocts PCIIP K°® Moxer GbiTh BBeHCHA CleIyIo-
muM  obpasom. Ilycrs saman dymkimonan Fo(y): A’ ® Al
oTpakarmui 3()PEeKTUBHOCTb COCTOSIHUSI YIPaBIsIEeMON CHUCTe-
MBI ¢ TOUKH 3peHHUs MeTaleHTpa (YIpaBisIFoIIero oprana, Haxo-
nsmierocss Ha 0oJiee BBICOKOM YPOBHE HEpapXuH, HEXKEIH 4YeM
IIEHTPBI, OCYIICCTBIIIONINE HETOCPEICTBEHHOE YIIpaBICHUE
AD). Conepxarensro, F°(3 orpaxkaer npeamourenns MerareH-
Tpa OoTHOcHTENbHO neicTBuid AD. CremoBaTenbHO, 3P HEKTHB-
Hocte PCIIP ompenensercs 3HaueHueM 3TOro (DYHKIIMOHATA HA
MHOKECTBE pealu3yeMbIX PaBHOBECHBIMHU YIIPABJICHUAMU JIEH-
cTBHi AD.

Tak xak mHOXkecTtBa E(U) u E Moryr comepkats Gonee of-
HOTO 3JIEMEHTa, TO HeOOXOoauMO aoonpenenuts coctosaue AC.
BBenem cnenyroiee MmpeanonoxeHue, oTpaxkaroliee Onaroxe-
JaTejabHOe OTHOIIEHHE AD | IIEHTPOB K MeTaneHTpy (mpu mpo-
YUX paBHBIX OHHU BBIOEPYT cTpaTeruu, Hambosee OIarompusr-
HbIE C TOYKH 3pEHHUS MeETaleHTpa, TO €CTh CTpaTeruw,
Makcnmusupyromue pynxmponan F°(3).

A.7. OpdextuBHocts PCIIP paBHa

K®= Fo(y).
(8) mex max v)

Otmerum, uto (8) ompenensier He >()(HEKTUBHOCTH yIIPaB-
JICHUS] aKTHBHBIMU 3JIEMEHTAMH CO CTOPOHBI IIEHTPOB, a dPdek-
TuBHOCTh UMEHHO PCIIP, TO ecTh COBOKYNHOCTH LEHTPOB Kak
CHCTEMBI MPUHATHS pereHuid. Ecnu Obl MBI 3axoTenu orpene-
TUTH 2P PEKTUBHOCTD YIPABIEHUS, TO CIEI0BAIO0 OBl BEIYUCIATH
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MaKCHMyM HEKOTOPOI KOMOWHAIINY LENEBHIX QYHKIMN [EHTPOB
Ha MHOXXECTBE pEIIeHHHd HUrpsl AD M MaKCUMHU3HPOBATh ITY
KOMOMHAIIMIO TI0O MHOKECTBY JIOIIYCTUMBIX WM PaBHOBECHBIX
ynpasiennii. Cka3aHHOE BOBCE HE O3HAYaeT, TO (YHKIHMOHAT
FO(} «ue nmeer oTHOmEHHs» K paccMarpuBaeMoii AC: B ciyuae
eIMHCTBEHHOTO IIEHTPa OH MOJKET COBIANaTh C €ro IIeJIeBOH
¢dynkmeit, torna (8) mepeiimer B Kputepuid 3(PPEKTUBHOCTH
ynpasienus [24, 28]. Kpome TOro, 3ToT (yHKIIHOHAT MOKET
OTIPENIENIATHCS. TAKUM 00pa3oM, YTOObI MaKCUMH3UPOBATh KOM-
ounanuio Gpyukiuii moiesHoct AD (ormetum, uto (1) BoBce He
rapantupyet goctmwxkenus AD [lapero-adpdexruBHoro (B cMbic-
Jie KOMIIOHEHT LeIeBhIX (QYHKIUI BceX AD, MM COBOKYITHOCTH
KOMITOHEHT, PacCMaTPUBAEMBIX OTACIBHO Ui KaKIOro AD)
COCTOSIHUS1).

PaccmoTpuM 4acTHBIM Ciy4yall ONUCBIBAEMOM MOJEIH, a
MMEHHO - 3371a4y CTUMYJIUPOBAHUS, KOTOpasi ONMpeAessieTcsl KakK
urpa I'; [12], B xoTopoii umeroTcs mobounbie miarexu [11] u
neneBast GyHKIHMS IEPBOTO UTPOKa HE 3aBUCHT SBHBIM 00pazoM
ot ynpasneHus [29)].

4. SAJAYA CTUMYJINPOBAHUA

3a/aue CTUMYJIUPOBAHUS COOTBETCTBYIOT CJICIYIOLIHE CO-
nepkarenbHble uHTeprnperanuu. Kaxapsiii AD HeceT ompeje-
JIEHHBIE 3aTPaThl, BBITIOJHSS T€ UJIW WHBIC IEUCTBH. DTH 3aTpa-
THI B OOIIIEM CITydae 3aBHCAT OT ACUCTBUI Bcex AD.

VYrnpaBineHueM co CTOPOHBI IIEHTPOB, 0003HaYaeMOM B 4a-
CTHOM CITyuyae 3aJa4dl yIpaBJieHUsl — 3aJladye CTUMYJIUPOBAHUS —
cUMBOJIOM S (¥, ABIsSETCS MOOMIPEHHE WM HakazaHue AD 3a
BBIOOp TEX WJIM MHBIX JEHCTBHIA, TO €CTh IIEHTP (WM IIEHTPHI B
AC PK) BeimiaunBacT AD KOMIICHCAIIUH, 3aBHCSIINE OT BBI-
OpaHHBIX WMH JICUCTBUH. 3aBUCUMOCTH BO3HATPaXKICHUS OT
JEeWCTBUI HasbIBaeTCsd (PYHKIHEH CTHMYIHpOBaHHS (MEXaHU3-
MOM CTHMYJIMPOBaHHsI, CUCTEMOIH CTUMYJIHMPOBaHUS), KOTOpas
BXOJMUT QJJIUTUBHO B IieeBbie GYyHKIMU ydacTHUKOB AC - AD
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MOJIy4aeT B TOYHOCTH Ty CYMMY, KOTOPYIO BBIIJIAYMBAET €My
IEHTP W IICHUT €€ TaKKe, KaKk W IeHTp (pasnuune (QyHKIHid
MOJIE3HOCTH CTAHOBHUTCS CylnecTBeHHBbIM B AC ¢ HeomnpeeneH-
HOCTBIO [7, 26]).

Takum 00pa3oM, XapaKTEpPHBIM CBOHCTBOM MOJICIH CTUMY-
JUPOBAHUS SBISCTCS TO, YTO BO3HArPaXKJICHHE aJJINTHBHO BXO-
JWT B 11ejeBble QyHKIUMK ydacTHUKOB AC (C pa3mUYHBIMH 3HA-
KaMH — y LEHTPOB C MHUHycoM, a y AD — C IUIFOCOM), 4YTO
MO3BOJIIET TOBOPHUTH O CIUHOOOPA3MH OMPEICICHUS CTPYKTYPHI
[eJIeBbIX (DYHKIMN: €CM CYIIECTBYeT TpaHcdepaberabHbIil To-
Bap («menbru») [15], To U ocTadbHBIC CllaraeMble, BXOMISIINE B
1iesieBbie ()YHKIIMHU, JOJDKHBI M3MEPATHCS B TEX JKe IIKajax H,
CIIIOBATENILHO, OBITh CPAaBHUMBIMH (CM. TAKXe HIDKE OIpe[e-
JICHHE CYMMAapHBIX 3aTpaT IEHTPa Ha CTUMYJIUPOBaHHKE).

3ajaya 1eHTpa 3aKII0YaeTcsl B TOM, YTOOBI BHIOOPOM CHC-
TEMBl CTUMYJIMpOBaHU MoOyauTh AD BbIOpaTh Hambosee Oua-
TOTPHUSTHBIC JJISI HEro ACHCTBHUSA. MHOTOYHCIICHHBIC MPHUMEPHI
MOCTAHOBOK M PEIICHHS 3a7ad CTUMYJIHUPOBAHUS MPUBEICHBI B
[11, 14, 26, 27, 28, 29]. Onuiiem (GopMarbHyI0 MOJCIH CTUMY-
JUPOBAHUS B pacCMaTPUBACMON B HACTOAIICH pabOTe MHOIO-
snementHoit AC ¢ PK.

[Ipeanoaoxum, 4To MPEAMOYTCHUS IIEHTPOB — CKAJSPHbIC,
U YTO KaXIbIii IIEHTP OCYIIECTRIISAET CTUMYIMPOBAHUE KAXKIOTO
AD 1o kaxaoi KOMIIOHEHTE IeNeBON (DYHKIIUU TIOCIIEIHETO.

O06o3Haunm { S i'j (Y) }ji Mi — COBOKYITHOCTb BO3HArpaskACHUI i-T0
AD co cTopoHs! |-ro uentpa, u'(y) = ﬁ | IéM S ilj (y) - cymmaproe
M
BO3HArpaKJeHHe, BhbIIaYMBaeMoe |-bIM IeHTpoM BceM AD),
S i' )= as i'j (y) - cymMMapHOE BO3HArpaXaeHue, Moay4aeMoe
it ™
i-biM AD ot l-ro nentpa, Si(y) = & s i' (y) - cymmapHoe BO3Ha-
MK
rpaxaeHue, moimydaemoe i-piIM AD oT Bcex HEHTpoB, Sij(y) =

17
CkonumpoBaHo ¢ canTa PaspaboTka
http://y4e6Hukn.nHdopm2000.pd 3NEKTPOHHbIX BMBNMoTEK

https://npaBo.uHpopm2000.pd



HanucaHue Ha 3aka3 CTyAeHYeCKUX U acnmpaHTCKux paboT
http://y4ebHukn.nHdopm2000.pd/napisat-diplom.shtml

as i'j (y) - cymMapHOe 10 BCeM IIEHTpaM BO3HATrPaXJICHHUE i-TO
MK

AD 10 j-0if KOMIIOHeHTe ero neneBoi ¢pymkmum, j1 M, i1 1,
'l K. O6o3naunm Cjj(y) — j-Tyro KOMIIOHEHTY 3aTpaT i-ro AD,

aly)= a C;(y) - cymmapHbie 3atpatsl i-To AD, iT 1, H'(y) -
it ™,
noxon |-ro mentpa, | T K.

B 3agaue crumynupoBaHus 1eneBble (PYHKIMHM YYaCTHUKOB
CHUCTEMBI UMEIOT B
O F'(y,s)=H -u'(),il K
(10) fij(y, si) = si(y) - ci(y), i 1 1.

[IpuBenem conepxarenbHbie HHTEpIpeTanuu. Kaxapiii AD
BBIOMpAET ONpPEJIECICHHbIE IeUCTBUSA, KOTOpbIe B TepMuHax [1PP
MOTYT WHTEPIPETUPOBATbCA KaK YCHUJIMs, HaIlpaBJICHHbIE Ha
peain3aluio ONpeAEIEHHOTO MPOEKTa M MPUBOJSALIME K COOT-
BETCTBYIOIIUM pe3ysibTaTaM JiesiTenbHocTH. Cam AD olieHUBaeT
CBOIO JIESTENIBHOCTh U JIEATENBHOCTh ApYrux AD mo My Kpute-
pHSIM, TIpUYEM JIOCTHKEHHE pe3ynbTata Y1 A’ ¢ TOUKH 3peHus
j-ro kputepus Tpebyer ot i-ro AD 3arpar Cjj(y). LlenTp ¢ HOMe-
pom | T K or nmocTmxenns pesynerata Y1 A’ momyuaer moxon
H'(y) u BBIIIauKBaeT BosHarpaxeHus { S i'j (V) }i1 wi,i1 1. Ipu-

Mephl IPUMEHEHMs TaKOro onucaHus K ynpasieHuro IIPP npu-
BEJICHBI HIKE.

3amayda EHTPOB 3aKJII0YAETCA B TOM, YTOOBI BEIOpATh TaKHe
CHCTEMBbl CTUMYJIUPOBaHMsI, KOTOpble MoOyxaanu Obl AD mpen-
IIPUHMMATh HauOosiee MPEANOYTUTENbHbIE C TOYKH 3pPEHUS
1eHTpoB AeictBus. CucreMoobpa3yonmmM (HakTopoM B JaHHOM
MOJIENIN SBJIAETCA TO, YTO BEKTOP PE3YJIbTATOB JEATEIbHOCTU
(meiicTBuit) AD siBiIsIeTCss OOIIMM TS BCEX IIEHTPOB, YTO BOBJIE-
KaeT UX B UTPY, U BBIHYKJAET COIVIACOBBIBATh CBOM MHTEPECHl U
NPUXOJUTh K KOMIIpOMHCCcaM (IPOIECC COTIIaCOBaHHs HHTEpe-
COB M CBOMCTBa KOMIIPOMMCCHBIX PEIICHHUI MCCIIECIYIOTCS HUKE
IPH ONUCAHUH UIPHI LICHTPOB).

18
CkonumpoBaHo ¢ canTa PaspaboTka
http://y4e6Hukn.nHdopm2000.pd 3NEKTPOHHbIX BMBNMoTEK

https://npaBo.uHpopm2000.pd



HanucaHue Ha 3aka3 CTyAeHYeCKUX U acnmpaHTCKux paboT
http://y4ebHukn.nHdopm2000.pd/napisat-diplom.shtml

BBeneMm cnenyroniye npeamnoaoKeHUus: OTHOCUTENBHO LENe-
BbIX (DYHKIMHA M JOMYCTHMMBIX MHOXECTB y4dacTHUKOB AC B
paccMaTpuBaeMOil MOEIN CTUMYJIMPOBaHUS.

A.8. Jlonyctumele MHOxkectBa Al AT orpanmuensr u

BKJIFOYAIOT HOMb, | | .

A.9.1) pynkmus Cj(¥) HempepbIBHA MO BCEM HNEPEMEHHBIM;
2)" yil A cj(y) ne yousaermo yi; 3)" y1 A ci(y)3 0;4)" .
iT A ci,-(O, y.) = O,jT M, i T l.

A.10. ®yHKINY CTUMYJIHPOBAHUS KYyCOYHO-HETIPEPHIBHBI U
MPUHUMAIOT HEOTPHIIATEIIbHBIC 3HAYCHUSI.

A.11. ®ynkuuu 10xo4a HEHTPOB HETIPEPHIBHBI IO BCEM IIe-
PEMEHHBIM M JIOCTUTAIOT MaKCMMyMa IPH HEHYJIEBBIX JCHCTBU-
sax AD.

JlemMma 3. Ecniu BeimosHeHB nipeanonoxkenns A.8-A.11, To
BEITIOJTHEHBI Tipenoniokenus A.l, A.4-A.6.

JlokazarenbcTBO jieMMbl 3. CpaBeNTUBOCTh MPEIITOIONKE-
uust A.l cienyer u3 A.8, A.9u A.11. U3 (2) u (3) ciexyer, uTo C

yaetom A.9 u A.10 ctpareruto nHakaszamus Uj(Yy) MOXKHO Bbl-

OpaTh TOKIECTBEHHO PaBHOW HYITIO, HE3aBUCUMO OT OOCTAaHOB-
KM, OTKy/a cieayer cupaBeamBocth A4 u A.5. 3 A.8-A.10 u
(3) cnenyert, 9yTO HE3ABHCHMO OT OOCTAHOBKH

A L;=0,jT M,,il I,

3HAYUT CIPABEUIMBO MpenonoxkeHue A.6. -

TakuM 00pa3oMm, BBEICHHAs MOJETb CTHMYJIHPOBAHHS SIB-
JSeTCS YAaCTHBIM CIIy4aeM OIKMCAaHHOW BbIlIe OOIIeld Mozenu
ynpasneHuss B MHoro3nemMeHTHbIX AC PK. CnepoBarensHo ams
3aJla4l CTUMYJIMPOBAHMS CIPaBEIUBHI IeMMbl 1 1 2, a Takke —
Teopema 1, KoTopasi cojiep>KaTeIbHO 03HAYAET, YTO KaXKIbIi AD
MOJTy4aeT BO3HATPAXKICHHS TOJBKO B CiIydae BbIOOpa Tpeldye-
MBIX JIEWCTBHI, HE3aBUCUMO OT BBIOOpOB apyrux AD. boiee
TOTO, AJI 33/la4ydl CTUMYJIHPOBAHUS CIIPaBEAJIUB CIEAYIOIIUI

pe3yJibTar.
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O6o3naunM S = {S i'j (Y)}i1 wmi,ii 1,17 k. MHUHUMaITbHBIMH

CYMMapHBIMHU 3aTpaTaMH IEHTPOB Umin(X) Ha CTHMYJIHpPOBaHHE
0 peanu3alid BEKTOpa AeiicTBHt X1 A’ Ha3oBeM pelleHHe
CIICAYIONICH 3a1auu:

(12) 3'x)® min .

MK {s i'j}: Xl E(s)

Teopema 2. [TycTh BBITIONHEHBI TpeanoiiokeHus A.2, A.3,
A.8-A.11. ®ukcupyeM NTpPOU3BOJIBHBIA BEKTOp ACHCTBUH AD
xT A'. Cucrema cTHMYIHPOBAHHMS S, 00/ IAOIIAS CIIETYFOIIHM
CBOMCTBOM:

N

i Ci (y) +d.. Vi =X
_ 1N ijr Yi i
a3 si)= i, 1
i Y Yi © X%
rae dj > 0 — npou3BoJIbHBIE CKOJIb YTOAHO Majble CTPOro MOJIO-
KHTEIbHbIC KOHCTAHTHI, | | M, i1 |, peanusyer Bekrop aeuct-
Buii X1 A’ kak eaunctBeHHOe PJ/IC ¢ O-MHHUMAIbHBIMU CyM-
MapHBIMH 3aTpaTaMu IIEHTPOB Ha CTUMYJIMPOBAHUE, PAaBHBIMU:
o o
(M umn(®) = a a (¢;(x) +dy),
i jim,
o [}
rac d = a a dlj .

it m,

JlokasatenscTBo Teopembl 2. To, uto X1 A’ — PIIC urpsr
AD cnenyer u3 nemm 1-3. To, uro Benunumna (14) He MOKET
OBITh YMEHbBIIIEHa 0OOCHOBBIBAETCS CieyromM obpaszom. [Ipu
UCTIOJIb30BAHUH CHCTEMBI CTUMYIMPOBAHMS, 00Iagaroiell CBoi-
ctBom (13), B paBHOBecuM 3HaueHHE |-ro Kpurepus i-ro AD
paBHo djj. Bemmunna d moxker ObITH chenaHa CKOJIb YrOJHO
Masoii. B 1o ke Bpems, B cuiny mpennonoxenuid A.8-A.10,
nr00oii AD Bcersa (To eCTh, HE3aBUCHUMO OT YIPABJICHHIT) UMEET
BO3MOXKHOCTh MOJYYUTH CTPOTO HYJIEBYIO TTOJIE3HOCTH, BHIOpaB
HYJIEBBIC JEHCTBUS.

Hannuue cTporo nojoxutenbHbIX KOHCTAHT {dij} 0Oycios-
JIEHO HEeoOXOaUMOCThIO obecriedeHus enuHcTBenHoctu PJIC. B
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paMKax THUIOTe3bl OJaroKeixaTelIbHOCTH OHW MOTYT OBITh BBI-
6paHBl PaBHBLIMH HYIIO; IIPH 3TOM BeKTOp AeiicTeuit X1 A’ Kak
Oynmer peammzoBan kak PJIC ¢ wmwubumaneebiMu (a He -
MHHUMAJIBHBIMUA) CYMMapHBIMU 3aTpaTaMH LIEHTPOB Ha CTHUMY-
nupoBanue (cM. 3agaqy (12)). -

CnencrBue u3 Teopembl 2. CHCTEMBI CTUMYJIMPOBaHUS,
ynosierBopsitomue (13) d-onTUManbHBI C TOYKH 3PEHUS CyM-
MapHBIX 3aTpaT LEHTPOB HAa CTUMYJIHPOBAHHE.

B wacTHOM citydae, KOraa HMeeTcsl OIMH IEHTP, XapaKTepu-
3yeMBbIi CKaJIIPHBIMU MPEAIOYTEHUSIME, TeopeMa 2 IePeXoIUT B
Teopemy 7 pabotel [29], KOTOpas IIIaCHT, YTO ONTHMAILHBIM
peanu3yeMbIM JeiicTBUeM OyaeT AeWCTBHE, TOCTaBIISIOIIEE
MaKCHMYyM Pa3HOCTH MEXIY (QYHKIUEH T0X0/a IeHTpa U QyHK-
nuen 3atpar AD.

ConepxaTenpHO TeopeMa 2 TJIACHT, YTO «ONTHMAaJIbHBIM>»
ABIISIETCS CTUMYJIUPOBAHHUE, KOTOPOE B TOUHOCTH U HE3ABHCHMO
OT 0OCTAaHOBKM KOMIICHCHPYET KoMy AD 3aTpaTthl B cirydae
BbIOOpa UM TpeOyeMoro ACWCTBUS W PaBHO HYJIIO B cliydyae
BeIOOpa Jr00OTO Jpyroro aeictBus. JlaHHOe yTBepkaeHHUE
KayeCTBEHHO MOYKHO paccMaTpHBaTh KaK CHHTE3 INPHHIIUIIOB:
KOMIICHCAILIUH, JEKOMITO3UIMU U Koonepaiuu [31] ams mHOro-
anemeHTHBIX AC PK.

Pesynprar Teopembl 1 MO3BONSET OTPaHUYUTHCS KJIACCOM
ynpaenenunii Buna (4)-(5), ompenenseMbix paBHOBeCHbIME (B
Urpe LEHTPOB) YIPABICHHUAMH, TeopeMa 2 IeTalu3upyeT CBOW-
CTBa ONTHMAJIbHBIX YIPABJICHUH B 3a/1a4€ CTUMYJIMPOBAHUS, HO,
nomMuMo cBoiicTBa (13), HuUUero He TOBOPUT O TOM KaKHE YIpaB-
JICHHS TICHTPOB SIBJIIOTCS paBHOBECHBIMU. [ToaTOMY HCccnenyem
0oJiee Mo IPpoOHO UTPY IICHTPOB.

5 UT'PA HEHTPOB

PaccmoTpuM cHadanma MHOTORJIEMEHTHYIO JBYXYPOBHEBYIO
AC ¢ PK, B KOTOpO#1 IEHTPHI UMEIOT CKAISIPHBIE TIPEATIOUTECHUS,
a AD — BekTopHBIe. B 3amaue cTuMynMpoBaHus B paMKax THIIO-
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Te3bl OJIArOXeNaTeTbHOCTH B COOTBETCTBUU C pe3yJbTaTaMu
TeopeM 1 W 2 MOXHO OTrpaHMYUTHCS PaBHOBECHBIMH (B TOM
yucie [Tapeto-3¢pekTuBHbIME — B cOOTBeTCTBUH ¢ A.3) cTpare-
THSIMH [IEHTPOB, OTJIMYHBIMU OT HYJIS TOJBKO MPH YCIOBUH, YTO
AD BeIOHpaeT Tpedyemoe IelCTBHE.

®uxcupyem X1 A’. PaccMOTpHM CTpaTeriy EHTPOB BHA:

|y =
(15) s (y) = Vi vi =% 5 S

T MLl LT K,
70, yitx

J——

rae | !j 3 0 — HEKOTOpBIE KOHCTaHTLI,jT Mi, il I,1T K.

U3 (14) cneayert, 4TO TOHKHO UMETh MECTO

(16) &5 =ci(,jT Myil 1.
Ih K

Jlo OKOHYaHHS HACTOSIIETO pasnena OyaeM CYHUTaTh, YTO
BBITIOJIHEHBI TIpeAnonoxenus A.1-A.11.

Jlemma 4. Cucrema ctumynupoBanus (15)-(16) peanusyer
neiicteue X1 A’ kak PJIC urpsl AD U XapaKkTepu3yeTcs MHHH-
MaJIbHBIMHU 3aTpaTaMH Ha CTUMYJTUPOBAHHE.

JHoxka3zatenbcTBo jieMMbl 4. Cuctema ctumynupoBanus (15)
¢ yuerom yciaosuii (16) ynosaerBopsier ycmousm (13) u (14).
CrnemoBatenbHO, 1O TeopeMe 2 B paMKax THIOTE3bl OJlaroxena-
tensHocTH X1 A —PJIC. ITo CIEICTBHIO U3 TEOPEMBI 2 3aTPaThl
Ha CTHUMYJIMPOBAHKE MPU TOM MHUHUMAIBHBI, & CHCTEMa CTUMY-
JUPOBAHHUS — ONITUMAJIBHA. -

Caencreue u3 aemmbl 4. [lpu pernieHun 3amaud CTUMYITH-
poBanmsi 0e3 morepu 3(PPEKTUBHOCTH MOXKHO OTPAHUUUTHCS
KJIaCCOM cUCTeM cTuMynupoBanus (15)-(16).

O6o03HayuM
17)W = H(y)- & &
ANW=max {H()-a ac;(y}
YA it
1'=3a 41,171 K
it
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Bemuunna W XapaKTepu3yeT TOT BBIUIPHIII, KOTOPBIH MO-
KET MOJYYUTh |-blif IIEHTP OCYLIECTRIISAS yrpaBiieHHe (M BbIILIA-
4pBas BO3HATPaXICHUsS) KOJUIEKTHBOM AD B omuHOYky (6e3
apyrux 1eHTpoB). ClieoBaTeNbHO YCIOBHE WHAWBUIYaTbHOM
PalMOHATIBHOCTH MOXKHO JJIsl HEro 3anucaTh Kak yCJIOBHE CO-
BMECTHOM C JAPYTMMM LEHTPaMHU pealu3alld TAKUX JEHCTBUN
AD, 4T0 ero BHIMIpHINI OKakeTcst He Menee (17). Jpyrum cio-
BaMH, |-My LEHTPY BBITOJJHO PEalM30BBIBATH TAKHUE JCHCTBHS
xT A, moxox ot koTophIX ¢ yueToM Beimiar (18) okassiBaeTcs
ue Mmenbiie (17):

(A9 H'() -1"3 W, 1T K.

Cobupas Boeauno (16)-(19), onpenenum ciieayroiiee MHO-

JKECTBO.
o)L ={1;30,jT M,iT 1,IT K|
HI(X)' a él!j 3 max [HI(Y)' a é.cij(Y)],” K;
i1 i M, yiA iTjiMm,

|
aly =c0, 1 Myil 1},
K

MmuoxectBo L (X), koTopoe, caenys ananoruu ¢ [19], Hazo-
BEM 00.1ACMbI0 KOMIPOMUCCA, XaPAKTEPU3YEeT MHOKECTBO TAKHX
KOMOHMHAIMI BBITIAT CO CTOPOHBI IICHTPOB aKTHBHBIM 3JICMEH-
TaM, KOTOPBIE SIBJISIFOTCS PABHOBECHEM HMIPBI IIEHTPOB.

13 teopem 1, 2 u neMmbl 4 cliefyeT CHpaBeIUBOCTh Clie-
JYIOLIETO Pe3yJIbTaTa.

Teopema 3. PaBHOBeCHSIMH ~ UTPBI  IICHTPOB  SIBJISIOTCS
ynpasnenus (15), kotopeie ynosierBopsitoT (20) U peanusyroT
neiicteus X1 A’ kak PJIC urper AD.

13 Teopembl 3 ciieyeT, 9TO peaqnu3yeMbIMH SIBISIOTCS Ta-
Kue jgeiictBus AD, ISl KOTOPBIX COOTBETCTBYIOIINE MHOKECTBA
(20) HemycThI.

O603HayuM
_ o | o o
HW=max{aH (y)-a acj(y},
WA ik i1l M,
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2x =argmax { @ H'() -4 ac;(N}-
WA ik i1l M,
Crencteue u3 teopembl 3. Ecim $x1 A:L(X) ! A& 10

aw' £w.
1M K

Pesynmprar cnepctBusi 0OOCHOBBIBAETCSI CYMMHPOBaHHEM
BeipakeHnil (19) mo BceM IEHTpaM W CpaBHEHHEM MOJIydaro-
mietics cymmel ¢ (21) ¢ yuerom onpezaencaus MHoxkecTBa (20).

Kak ormeuanocs B [29], passocts W- W' wmosxer mH-

In K
TEPIPETUPOBATHCS KaK «HHTETPabHASI» MEpa COTJIACOBAHHOCTH
WHTEPECOB IICHTPOB.

[lpuBencHHAs HIDKE JIeMMa MO3BOJISIET arperupoBaTh OIH-
canne AD W TPEICTaBUTh MX B BUAE ogHOro AD c dyHKImen
satpar ¢(}: A’ ® A, onpenemnsiemoit cienyromum oGpasom:

23 cly)=a ac;(y).

i1 M,
O6osmaunm L™ = L(x),L = UL(x),
A
29 L'={1"'30, ITK | HE®-1'3W, Il K,
al' =cxi.
1M K

Jlemma 5. s moGoro x1 A’ muoxectso L’(X) HemycTo
TOTJa ¥ TOJIBKO TOT'JIa, KOTIa HeIyCTO MHOXeCTBO L (X).

JlokazatenbcTBO JeMMbl 5. DuUKCHpyeM NIPOU3BOJIBHBIN
xT A.Ecrm L(X) * A 1o u3 (20) ¢ yuerom (18) u (23) monyua-
em, uto L' (X)* A Ilycts Teneps L’ (X) 1 A U3 (24) cnenyer,
aro ${1'3 0}: H)-1'3 W, IT K, &' =c(x). Ycnosus

ImK
H'x)-1"3 W, 1T K, B (20) u (24) coBnagmator. Cucrema Hepa-
Bencts (18), § | !j =Gj(x), jT M, il I, B cumy (23) Bcerna
ImK
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paspenmma (ObITH MOXKET, pElIEHHE W HEEMHCTBEHHO) OTHOCH-
|
TenpHO { |} -

YTBepkaeHUe JTeMMbl 5 1mo3BossieT (B TOM YHCIE 33 CUET
TeopeMbl 3) CBECTH paccMaTpUBaeMyt0 MHOT031eMeHTHYI0 AC ¢
BEKTOPHBIMU TipeanouTeHusMu AD k ogHoanemeHTHOH AC PK
CO CKAJSIPHBIMH TPEINOUYTECHUSAMHU AD, 4TO JaeT BO3MOKHOCTH
MIEPEHOCUTh Ha pacCMaTPUBAEMbIN KJIacC MOJICNIEH pe3yNbTaThl,
noJxy4deHHsle B [14, 29].

[o]
JlemMma 6. Eciin aWI EW oL AE
MK
Jloka3zatenbcTBO JeMMbl 6. CrecTBue W3 TEOpEeMbl 3 Iiia-
o\l
cut, uro ycnosue g W' £ W BemonHEHO, eciii MHOXKeCTBO L
ImK
He mycTo. B Hacrosimel nemme Tpedyercs oka3zaTh 0OpaTHOE
[o}
YTBEPKJICHHUE, TO €CTh, YTO, €CIIU g W' £ W, to L * A Tlpen-
ImK
[o]
MMOJIOKUM TIPOTHBHOE, TO €CTh MYCTh g W £EWu L=A&
MK
) 1 *1
Tormamo memme 5L = YL '(X) . CienoBarensro, L ' = A&
XA

[TocnemHee ycinoBue MOXXHO 3amHcaTh CIEAYIOIIAM 00pa-

som: " {I's 0} HE)-1'3W, 11 K semonneno

o] *

&' <c(X) (3uak mocienHero HepaBeHCTBa OGYCIOBIEH TeM,

ImK

yro B (16) mans peaqu3yeMoCTH COOTBETCTBYIOIIECTO JICHCTBHS
o LA .~

JOCTaTOYHO MOTPeOOBaTh, YTOOBI Q | !j 3G, j 1 M, il 1.

ITK
BoiGepem koukpernsie {|'} ynosuerBopsromme H'(X) -
| '3 W, Il K, a IMEHHO — TIONOXUM M= H'(X)-V\/, Il K.
- N - NN
[Mpocymmupyem K mocnennux paBeHctB: gl = g H' (x) -
ITK ITK
2 \pl
aw . ITo YCIIOBHUIO JIEMMBI MOJy4aem, 4TO
ImK
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al'3 §H'(X)-W. Tak kak 10  OmIpeaeICHHIO

ITK MK

W= §H'(X") -c(X), o &' 3 c(X), uro nporusopeunt
ITK K

|
npexmnonoxenmo g | < ¢(X). -
In K
Bennunna (21) urpaeT CyIiecTBeHHOE 3HaU€HHE IS Ompe-
JIeJICHHs HEMYCTOThI MHOXeCTBa L (¥ - B 4aCTHOCTH, CleayroIIee
CIIE/ICTBHE JieMM 5-7 BkitodaeT B ceds jgemmy 21 pabGotsr [29]
KaK YaCTHBIN CIy4au.

Crnencreue nemm 5, 6.Ecmu L = /& 10 L=/ Ecm
AW EW, oLt £
ITK

ConepxatensHo, u3 JemMMm 4-6 criemyer, 4To TOYKa X1 A
SIBJISICTCSI XapaKTEPHOW B TOM CMBICIIE, UTO, €CJIM MHOXeCTBO L
HE TyCTO, TO L0 L, u HaobopoT — eciu L = A 10 L=FA
30T (hakT OyAeT MUPOKO UCTIOIB30BATHCS HIDKE TIPU PEIICHUH
3aj]1a4 COTJIACOBAHUSI HHTEPECOB IIEHTPOB H JIP.

B 3akiroueHne HACTOSIIETO pasjesia KpaTKO PacCMOTPHM
OOImMi ciTy4yail, B KOTOPOM MPEINOYTCHUSI IICHTPOB — BEKTOP-
Hble. Bo BTopoMm pasjiesie HacTosIel paboThl 0TMEYAIOCh, YTO B
o0IIeM ciryyae MpeaIoYTeHUs] IICHTPOB OTPAKEHBI MX BEKTOP-
HpiMu neneBbivu Gyskmmsive FI(U,y): U7 A ® RYj = 1, g,
rJie O — «pa3MEepHOCTh TPeAnoYTeH i i-ro neHtpa, i 1 K. B To
e BpeMs, NMPH PACCMOTPEHUU 3a/a4ll CTUMYJIUPOBAHHS IPEI-
T0J1arajioch, 4T0 IiejeBble (QYHKIMU LEHTPOB CKaIApHBI (CM.
sepakenne (9)): F'(y,s') = H'(y)-u'(y), i1 K. Bee pesynsra-
ThI, TOJTyYCHHBIC B HACTOSIIEM pa3jiesie, OCTaHyTCs B CUIIC, €CITU
NPEINOYTEHUST IICHTPOB — BEKTOPHBIE M HMMEIOT  BHJ:
Fiy,s)=Hl(y)-a"u'(y), e a"2 0, da’ =1, j=1q,

imQ
i1 K, u BemonneHo npeanonoxkenne A.3, B paMKax KOTOPOTO
pPaBHOBECHE UTPBI IIEHTPOB OIMPECIIICTCS 110 aHAJIOTHH C PaBHO-
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BecueM urpel AD (cm. Beipakenue (1)). Omnako, Takoe 0606-
IICHHE SIBJISICTCS UCKYCCTBEHHBIM — KaK OyleT BUIHO M3 IOCIe-
JYIOIIETO M3J0XKEHUS, [UTS HYX] MPAKTHYSCKHUX 3a/1a4 HUCIOJb-
30BaHUE CKAJSIPHBIX MPEIIIOYTCHUI [ICHTPOB, OTNPE/ICIICHHBIX Ha
BEKTOpax pe3ysbTaTax JAesATeIbHOCTH AD OKa3bIBaeTCs J0CTa-
TouHbIM. ClielyeT MPU3HATh, YTO OTPAHUYHBASICH CKAISIPHBIMHU
NPEAMOYTEHUSIMHA IEHTPOB MBI YXOJMM OT 3a/1a4d arperupoBaH-
HOTO MpPEJCTAaBIEHUs MHOIOKPHTEPHATIbHBIX IIPEINOYTECHHUIA,
camtas arperatsl H'(3, i1 K, yxe 3amannsivu (ecm uMeercst
TOJIBKO COBOKYITHOCTh KPHUTEPHEB, a arperat He OmpeesieH, TO
JUISL €70 BBEJICHHS MOT'YT UCIIOJIb30BATHCSI METO/IbI, OITMCAHHBIC B
[2, 3, 18, 30]).

OnucaB uUrpy LEHTPOB, MEpPEiieM K U3Yy4EHHIO COIJIacoBa-
HUSI UX WHTEPECOB M MCCIICOBAHMIO 33jay YIPaBJICHHUS B MHO-
roypoBHeBbIX MHOT03JIeMeHTHbIX AC PK.

6. POJIb BBICHINX OPTAHOB YIIPABJIEHUSA

Jo cux mop Mbl paccMarpuBaiu AByXypoBHeByr0 AC, co-
Aeprkaiyo N AD Ha HWKHEM YPOBHE MepapxuH U K IEHTPOB Ha
BEpXHEM YPOBHE HEpapXuu, NpUYeM MpeanodreHuss AD Ha
MHOTOMEPHOM MHOKECTBE JCHCTBUM (PEe3ybTaTOB UX JICATEIIb-
HOCTH) OBbLITH BEKTOPHBIMH.

B Tepmunax IIPP paccmarpuBaemass MOJENb OXBAaTBIBAET,
HaIrpuMep, cleayrllue cutyaunu. B pernone umerorcs N npea-
npuaTuil (MM Ha TPEINPUATHH HUMEIOTCS N MOojapa3ieicHH),
UIAHUPYIOIKX peanu3oBath [IPP (s mpocTOTHI MOXKHO CYH-
TaTh, YTO KaXX/10€ MPEANPUATHE WU TOJpa3/ICTICHUE peain3yeT
oauH U Toibko oxuH IIPP). JlesTenpHOCTh KaXI0ro MpeArpH-
atus o peanuszauuu [IPP onuceiBaeTcss BEKTOPOM Y; pa3MEpHO-
ctiu M 3 1 pe3yabTaToB €ro JACUCTBHNA (Pe3y/IbTaTOB JAEATEIbHO-
CTH — pe3yJbTaTOB peaju3anuu cootBeTcTBytomero [TPP). [lns
JIOCTHXKEHUsST pe3ynabTata Y; TpeOyrorcs 3atpatel  Ci(Yi, V-
)= a Cij(Yi,Y.i), xotoppie B 0OwWEM Cly4ae 3aBHCAT OT

it
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pesynbraToB peanusaruu japyrux [IPP. Jlpyrumu crnoBamu,
HecenapabelbHOCTh 3aTpaT 1o AD oTpakaeT BO3MOKHYIO B3au-
MOCBS3b U B3auM03aBHUCUMOCTb [IPP.

PacnipeneneHnas cuctTeMa MpUHATHS pelieHuil (HampuMep —
aIMHUHUCTpAIIAS PETHOHA WM PYKOBOJCTBO MPEATIPHUSTHS)
BKJIFOYaeT K MHIAMBHIyalbHBIX HIIH KOJUICKTHBHBIX CYOBEKTOB
(LeHTPOB), K&KABIA M3 KOTOpbIX oueHuBaeT shdexr H'(y) or
peanusanuu Hadopa ITPP, | 1 K. Paznmuuue MEXy 3HAUCHUSIMH
3G (}HEeKTOB y pa3IUYHBIX IICHTPOB MOXKET OOBSICHITHCS Pa3JIH-
YUSIMH WX OLEHOK MPHUOPUTETOB KPUTEPUEB, OMUCHIBAIOIINX
pe3yabTaTel peanusanuu [IPP. Tak, Hanpumep, oaHO U3 noapas-
JeJIeHnH aJMUHHUCTpAIMM pPEerrioHa MOXKET CYMTaTh Hambolee
BAJKHBIM COLlMAJIbHBIE aceKThl pe3ynbraros 1IPP, npyroe noa-
pazzeneHne — YKOHOMUYECKUE aCHeKThl, TPEThe — IKOJOTHYe-
CKHE U T.J.

YacTHBIM clTydyaeM Takoil MOJIENH SIBJISETCS CUTYyallus, B KO-
Topoil Kaxapii u3 [IPP onuceiBaeTcss OTHUMU U TEMHU ke MOKa-
3aTensiMH, TO eCTh, Ny = N', rae N' — YuciIo MoKasaresei, oTpa-
karomuMu pesynbratel ITPP, i1 |, u onenuBaercs camumu AD
[0 OJIHUM M TE€M e KpuTepusim, To ectb M; = M, | T 1, a uen-
Tpamu — OBITH MOXKET MO IPYTHM, HO OJJHUM U TE€M K€ JJISl BCeX
LEHTPOB, N' kKpuTepusM. B emre Oonee yactHOM ciydae M| = n'.
[Tpu 5TOM B 3a7]a4€ CTUMYJIMPOBAHUS CUUTAETCS, YTO YPPEKT U
3aTpaThl U3MEPSAIOTCS B OJTHUX U TEX K€ €JUHUIAX U BXOMIST B
nenesble GQyHKIMN yyacTHUKOB AC aJIUTUBHO, YTO MPUBOAUT K
TOMY, YTO <«MaKCUMHU3AIUK» SPPEKTHBHOCTH B BEKTOPHOM
CMBICJIE COOTBETCTBYET MaKCUMM3AIHMs CyMMapHoro 3¢dekra 3a
BBIYETOM CYMMApHBIX 3aTpar.

B kauecTBe mpumMepa pacCMOTPUM MOJEIBHYIO CUTYAIIHIO, B
KOTOPOM KaXKJIbI TPOEKT OIMUCHIBAECTCS JIBYMS IOKa3aTeIsiMU
(M = 2): npupocTtoM 00BeMa MPOU3BOAUMON MPOAYKIUHU Vi1 U
MPUPOCTOM KA4yeCTBa VYip, KAXKIBIM M3 KOTOPBIX H3MEPSAETCS
HEKOTOPHIM HEOTPHIATEIBHBIM JeHCTBUTEIEHBIM YHCIIOM, i 1 |.
Kaxnpiit AD oreHuBaeT 3aTpaThl, COOTBETCTBYIOLIUE BEKTOPY
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Vi = (Vi1, Vi2), mo mBym kputepusim (my =2, i1 1): usmenenue
MOCTOSIHHBIX H3JIEPKEK W HM3MEHEHHE TMEePEMEHHBIX H3JEPXKEK,
OIIEHKH 10 KOTOPBIM ompenenstorcss 3arpatamu Cij(Vii, Yiz, Y-i),
j = 1, 2. Takum o6pa3oM, IJIs HOJTyUIEHUs pe3yibTaTta Y; He00X0-
mumbl 3atpatel C(Y) = Cia(Yin, Vi, Vi) + Gii(Yi1, Yiz, ¥ii). Tpu 1en-
tpa (k= 3) omenuBaroT 3pQPeKT BeKTOpa Y KaXKAbli 10 CBOEMY
kpureprio H'(3: «ColHaIbHOMY», OKOHOMHYECKOMY» H KO-
JIOTHYECKOMY», TPHYEM CIUHMIIBI M3MEpPEHHs BBIOpDAaHBI Tak,
9TO0BI HMMeJIa CMBICT CyMMapHasi 3 (HEKTHBHOCTh, ONpeIesie-
Masi KaK pa3HOCTh CyMMapHOro (10 BCEM KPUTEPHSM IEHTPOB)
addekrta u cymmapHsIx (1Mo BceM AD) 3arpar.

3aBepInB coIepIKATEIbHBIC HHTEPIIPETAIIUN OMTMCAHUS MO-
JeN, 00CYIMM TEOPETHUECKHUE Pe3yIbTaThl YETBEPTOTO U TSATO-
T'O pa3JeIioB.

Teopema 3 1 1eMma 5 1a0T penieHue 3a/1a4u YIpaBJICHUS B
CMBICJIC XapaKTepU3aIM MHOXKECTBA <IIPOCTHIX>» - JEKOMITO3H-
PYIOIIMX - YIpaBJICHUIH, B KOTOPOM COJCPXKHUTCS ONTHMAIbHOEC
pellieHre, W TO3BOJIIIOT PACCMATPHBATh B PaMKax 3aJa4yd CTH-
mynupoBanus (cM. nenessie pynkiun (9), 10)) arperupoBanHoe
OIMCaHKE areHTOB.

Pe3ynbTathl mATOTO pasjena JarT OTBET Ha BOMPOC — B Ka-
KHUX CITydasiX BO3MOJKHA CHCTEMa KOMIICHCAIMH IIEHTpaMHu 3a-
Tpat AD Ha peanuzauuto [IPP, Takas, uto kaxxgomy AD BbITOA-
HO peain30BbIBaTh cOOTBETCTBYIOMUM [IPP, 1 kaxxmoMy 1eHTpy
BBITOJIHA peaynu3alis (To eCTh MOJCPKKa BO B3aUMOJICHCTBUH C
JAPYTMMH IIEHTpaMK) UMEHHO TaHHOro Habopa ITPP mo cpasHe-
HUIO C CaMOCTOSTEIbHBIM (DMHAHCUPOBAHUEM JIFOOOM TPYIIIbI
MIPOCKTOB.

Pesynbratel 1emMm 4-6 U CICICTBUS U3 HUX XapaKTEPU3YIOT
MHOXECTBO JEUCTBUN AD, KOTOpPBhIE MOTYT OBITh PEaIM30BaHbI,
a TaK)Ke MHOXECTBO COOTBETCTBYIOIIUX PAaBHOBECHBIX CTpaTe-
ruii neHTpoB. Jpyrumu cioamu, mis kaxaon AC stu dop-
MaJIbHBIE PE3YJIbTAThI TIO3BOJISIFOT HAWTH MHOXKeCTBa L 1

(25)S={x1 A |L(X* A.
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MHOXkeCTBO S MOXKET HHTEPIPETUPOBATHCS KaK MHOXKECTBO
cornacoBanHbiXx [8] (B cMbICIE COTIACOBAHHOCTH MHTEPECOB W
MPENOYTEHUH LEHTPOB B COOTBETCTBHM C MPEINOJIOKEHUEM
A.3) pesynbraToB peanuzanuu [IPP, To ecTh MHOXECTBO TaKUX
BEKTOPOB JACHCTBHII AD, KOTOpBIE IIEHTPaM BBITOJIHO PEaTn30-
BBIBAaTh COBMECTHO Kak [lapeTo-3¢(deKTHBHOE W WHIUBHUIYaIh-
HO pallloHalIbHOE paBHOBecue cBoed Urpel. Hemycrora MHOXe-
ctBa L s Hexoroporo X1 S cBHIETENBbCTBYET, UTO LEHTPAM
BBITOJTHO «CKHHYTBHCS» Ha peajM3aluio 3TOro AeicTeus. B co-
OTBETCTBUH ¢ JeMMaMu 5-6 mi6o X 1 S 6o S= A&

Taxum 00pazoM, pe3ynbTaThl MATOTO pasleNa AT pele-
HUE 3a0auu anaiusza (OTBEYAIOT HA BOMPOC — KAKUE YIPaBJICHHS
MOTYT OBITH BbIOpaHBl M Kakue pe3yiabTaTbl AD MOryT OBbITh
JTOCTUTHYTBI), TO €CTh 3aa4M ONpEICICHHs YCIOBUM CYIIIECTBO-
BaHUs PaBHOBECHM, U MO3BOJISAIOT JUIsl KaXK10M KoHKpeTHOM AC
KOHCTPYKTHUBHO MOCTPOUTH MHO>KECTBO PABHOBECHUIl U UCCIIENO-
BaTh €ro cBoiictBa (HEMyCTOTY W 1p.). TeM He MeHee, 3TH pe-
3yNbTaThl HE JAIOT PELICHUsl 3a0ayu CuHme3d, TO €CTb HE TO-
3BOJIIIOT TIONYYUTh OTBETa HAa BOMPOC — KaKHE YIPaBICHHS
JOJKHBI OBITH BBIOpaHbl. HOpMaTUBHBIN acleKT MOPOKIaeT IBa
OoJiee YaCTHBIX BOTIPOCA:

- YTO JeNaTh, eCIM MHOKECTBO L~ mycto (a eciu oHO myc-
TO, TO IIYCTO ¥ MHOKECTBO L - cM. crecTBue memm 5 u 6)7?

- eCII MHOXECTBO L HemycTo W comepskuT Gojee OIHOlM
TOYKH, TO KAaKOBBI JIOJDKHBI OBITH (DaKTUUECKUE YIIPABICHUS ?

[Tosicuenuii TpeGyeT cI0BOCOUYETAHUE «IOKHBI OBITH». Ec-
JU anejuIMpoBaTh K TOMY, YTO B paMKax MapajirMbl parfo-
HaibHOro moBexeHus [15, 24] cumraeTcs, 9TO JOJDKHBI OBITH
BBIOpAHBI JIyUllIMe YIpaBIeHUsI, TO MOACHEHUHN OyneT TpeOoBaTh
noHsTHe <«iy4ymue». Tak kak B AC COIEPKUTCS HECKOJIbKO
AKTUBHBIX CYOBEKTOB, (DYHKIIHS TOJIE3HOCTH Ka)JI0TO M3 KOTO-
PBIX TO3BOJISIET OMPEIENATh JIYYIIHEe C €r0 TOYKH 3PEHHUs allb-
TEPHATHUBBI, TO HEOOXOAMMO ONPEJIEIHUTD - C YbeH TOUKHU 3PEHUS
Jy4IINe YIpaBIeHUS JOJKHBI ObITh BHIOPAHBI.
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[Tpu 5TOM BO3MOKHO HECKOJIBKO MOAXOA0B. B pamkax HOp-
MaTUBHOW Teopuu NpuHATUS pemieHuid [1, 16, 22] Bo3MOXHO
BBEJICHUE arperUpOBAaHHOIO KPUTEPHs, YIOBIECTBOPSIOIIETO TEM
WIM WHBIM pa3yMHBIM aKCHOMaM M OTPa)KaloLEro KOJJIEKTHB-
HO€ MHEHHe LIeHTpoB. Toraa 3agaua OyaeT 3akioyarbes B pea-
TU3aIMK TaKUX JEHCTBHIA U B BBIOOPE TaKUX YIpPaBICHUH, KOTO-
pbleé MAKCUMH3UPYIOT «KOJUIEKTHBHBIN» KPUTEPHIL. DTO — OJIUH
U3 BO3MOXKHBIX MOAX0A0B. OJHAKO, Tak Kak Mbl HCCIEAYEM
3aJjauy ynpaBJieHHs, TO OyJeM peaau30BbIBaTh JIPYroil moaxon
(kOTOpBI BKIFOUAET HOPMATHBHBIN ).

[Tpeanonoxxum, uto B AC uMeeTcs memayenmp WA HaOOp
METAlEHTPOB, HAXOAAILINXCS Ha OoJiee BHICOKOM YPOBHE Hepap-
XHH, YeM LEHTPHI (BBEJICHUEM 3TOTO MPEINONIOKECHUSI MbI TIepe-
XOJIUM OT PACCMOTPEHHUs JBYXYPOBHEBOM K MHOI'OYpOBHEBOU
AC). DT MeTaueHTpbI, KOTOpbIE MBI HHOT/Ia Oy/ieM Ha3bIBaTh
«BBICIIIEE PYKOBOJICTBO» MJIM <BBICILIME OpPraHbl YIPABIICHUS»,
ABJISIIOTCSL aKTUBHBIMM, TO €CTh, BO-TIEPBBIX, 00JaJal0T cOOCT-
BEHHBIMM HMHTEpECaMu U MpPEANOYTEHUSIMU Ha MHOXECTBE pe-
3yNbTAaTOB JEATENbHOCTH AD M yNpaBlIeHUH LIEHTPOB, U, BO-
BTOPBIX, UMEIOT BO3MOXKHOCTh (M MPaBO — B paMKax paccMarpu-
BacMO OPrCTPYKTYpBHI M MOpsiika (HYHKIMOHHPOBAHUS) Ha3HA-
YaTh YIPaBJICHUS, 3HAYCHUSI KOTOPBIX SBISIIOTCS (YHKIUSMH OT
BBIOOPOB MI'POKOB, JENAIOIIMX CBOW XOJ MO3AHEE, TO €CTh - OT
BbIOOpa 1eHTpoB U AD. [lng ommcaHusi TakOW MOJAETH MOTYT
OBITh HCIOJIb30BaHbl PE3yJIbTaThl pas3ieioB 2-5, TO €CTb IO
aHAJIOTUU C JeMMaMHu 4-7 MOKHO CTPOUTH PaBHOBECHBIE CTpaTe-
MM METalEHTPOB U T.J. — JIETKO BUJAETH, YTO ONMCAHHAs BBIIIE
JIByXypOBHEBasi MOJIEJb JIOIyCKAeT TPUBUAIBHOE HapalllMBaHUE
qucaa ypoBHeH uepapxuu. JlenaTtb 3Toro Mel He OyJieM, Tak Kak,
BO-TIEPBBIX, B Cllydae HEOOXOJUMOCTH peau3alys 3TOro IMoj-
X0Jla HE BBI30BET 3aTPyIHEHUH, a, BO-BTOPBIX, MOJIyYaAIOLIEECs
IIPU 3TOM ONMcaHue OyJeT CIMIIKOM IPOMO3IKUM IS UCIOJIb-
30BaHUs Ha NPAKTHKE. AJIBTEPHATUBOM SBISIETCS CIEAyrOLIas

MOACIb.
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[Ipenmnonoxum, 94T0 UMEETCS METAICHTP, OTPaAXKAFOIIUI UH-
TEpechl CHCTEMBI B IIEJIOM, HA IMO3UIMH KOTOPOTO HAXOIUTCS
UCCIleIoBaTeNb onepanuid. B COOTBETCTBUU ¢ pe3yibTaTaMu,
npuBeieHHbIMA B [14, 29], U3BECTHO, YTO BO3MOXKHBI JIBA PEXKU-
Ma B3aUMOJICHCTBUS LIEHTPOB MPOMEKYTOYHOTO (B paccMaTpu-
BaeMoil TpexypoBHeBoil AC) YpOBHSI MEPAPXUH — PENCUM CO-
MpPYOHUYECMEA A PeHCUM KOHKYPEHYUL.

PexxuM coTpyaHHMYecTBa XapaKTEpPH3yeTCsl HEMYCTOTON
mHO)kecTBa L m Ilapero-3d(dekTHBHOCTBIO (C TOYKH 3peHUs
[ICHTPOB) MX PaBHOBECHBIX CTpaTerHii. B pexuMe KOHKYpPEHITUH
LEHTPHI BRIHY)KICHBI «TIEpPETIaunBaTh» AD U COOTBETCTBYIOIIEE
paBHOBecue ux urpbl HedddexktusHo (B [14] mokaszaHo, 4TO,
€CJI pa3pexeHbl TpaHCPEPTHl MOJIE3HOCTEH u o0Opa3oBaHUE
KOQIIUINI, TO HEOOXOAMMBIM yCJIOBHEM BBITOJAHOCTH IS IICH-
TpPOB 00pa30BaHUsI MAaKCHUMAaJIbHON KOAIHMIUHU SIBISETCS HEIycC-
tTota MHOXecTBa L). OTmeTnM, 4To B Hacrosiiei pabore pac-
CMaTPHUBAETCS TOJIBKO PEXKHUM COTPYAHUYECTBA.

CrnenoBateibHO, €CIIM HHTEPEChl METAICHTPA IMOJHOCTHIO
COBIAJAIOT C WHTEpecaMH LEHTPOB (Hampumep, ero IeleBast
GYHKIMS paBHa CyMMeE IENIEBBIX (GYHKIHHA IIEHTPOB), TO TMPH
yCTOM MHOXecTBe L 3a/iaua yrpaBlieHHsI 3aKITFOUAETCS B TAKOM
BO3J/ICHICTBUY METAILICHTPA Ha yNpaBiisieMble UM CYOBEKTHI (IICH-
Tpbl U AD), KOTOpOe 0OeCHeursio Obl HEMYCTOTY MHOXECTBA L .
Jlpyrumu cioBamH, B 3TOM cliy4yae 3aiadeil meranenrpa (KoTo-
pyro MBI OyJieM Ha3bIBaTh 3adauell KOOpOuHayuu — CM. TabIuILy
1) siBnsieTcst TepeBO]] IICHTPOB U3 PEKUMa KOHKYPEHIIMH B pe-
UM COTPYJIHUYECTBA.

Tabn. 1. 3a0auu coenacosanus u ynpaeieuus

MerauenTp He oOmamaer | MeraueHTp obmayaer
COOCTBEHHBIMH HWHTEpe- | COOCTBEHHBIMH HWHTEpE-
caMu caMu

L = /B | «3agava KoopAMHAIIMU» | «3a/1a4a KOOPAUHALII»
L 1 /£ | «3agaya coryiacoBaHusa» | «3ajada yrnpaBJICHUS »
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Bo03MOXHBI U IpyTrue MOCTAHOBKHU 3a/1a4Ml yIpaBJICHUS (CM.
tabmuny 1). Ecim mieHTp He 00amaeT cOOCTBEHHBIMU MHTEpE-
cami, MHOXecTBO L HemycTto u coctout Oonee, yeM U3 OJIHOM
TOYKH, TO 33Jlada METAllEHTpa 3aKII0YaeTCsS B COTIACOBAHUU
HUHTEPECOB IIEHTPOB (3adaua coenacosanus), TO €CTh — B Ha3Ha-
YCHHH Ha OCHOBAaHWUM HEKOTOPOro MexaHusMa (Mporeaypsl
NPUHSTHS PEICHHU) KOHKPETHON TOYKH M3 MHOecTBa L. Ecu
MeTaleHTp oO0JagaeT COOCTBEHHBIMH HWHTEpecamMu, TO OylaeM
CUHTATh, YTO MPHU ITyCTOM MHOXeCTBe L OH, B mepByro odepes,
3aMHTEPECOBaH B MEPEBOJIE LIEHTPOB B PEKUM COTPYAHMUYECTBA
(ymomsiHyTast BBIIIE 3a/1a4a KOOPAMWHAIMK), a 3aTeM — B Peajiu-
3a1Mi HanOoJiee BBITOJIHBIX JUISl HETO JEeWCTBHM AD | ympaBiie-
HU#l 1eHTpOB (TO eCTh M3MEHCHMM KaK MHOXKecTBa L, Tak u
mHO)kecTBa S). [lociennss 3amada W sABJISETCS COOCTBEHHO
3a0aueti ynpasnenus. YacTHple ciy4yadw 3a/ad KOOPIUHALUU U
yIpaBJIeHUs1 pacCMOTpeHsI B [14, 29].

OOcyanB KaueCTBEHHO POJIb BBICUIMX OPraHOB YIHPaBICHUS
U TIePEYUCIUB BO3MOXHBIC 33/1a4H, CTOSAIIUE MEepe]l MeTalleH-
TPOM, TIEpelIeM K PEIICHHUIO ITHX 3aad.

7. 3AJAYA KOOPAMHAIIUHN

B HacTosmeM paznene paccMaTpUBAIOTCS 3aJjaud COTJIACco-
BaHUd MCTALCHTPOM, HC HUMCIOIIHUM COOCTBEHHBIX HHTCPCCOB
(OTIMYHBIX OT MHTEPECOB LIEHTPOB) 32 MCKIIOYCHHEM MUHHMH-
3allMU 3aTpaT Ha COINIACOBAHME, UHTEPECOB LIEHTPOB, TO €CThb
3a/1a4d KOOpAMHAIUK (CM. LIECTOH pa3zen), 3aKiIovaroiieiics B
pean3aluy pexxuMa COTpyIHUYECTBA.

Ilycts L = /E n 3amaya MeTaleHTpa 3aKJIIOYAeTCs B TOM,
4TOOBI MEPEBECTH LIEHTPHl U3 PEeKUMa KOHKYPEHLIMU B PEXHUM
COTpyZAHWYECTBA. B cooTBeTCTBUM ¢ JeMMaMu S5 U 6 1 3TOTO
JOCTaTOYHO 00ECHEeUnTh HEMyCTOTY MHOXKECTBA

6) L7 ={1'3 0,11 K|HX)-1"3 W, 1T K, &1" =c(x)},
IT K
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9TO OY/EeT rapaHTUPOBAThH BHITIOJTHCHHE X1 L.

ITo nemMme 5 s Toro, uro0s! Beionusuiocs L 1 A nocra-
TOYHO, 4yToOBI L ' /E a aiis 3TOro, B CBOKO OYepe/ib, MO CIE/-
CTBUI0O W3 JieMM 5 u 6 1ocTaro4yHo, 4YToOBl HMEJIO Me-
cTo Q w' £W.

1M K

BBeneM crenyroliye BeJTUIHHBI:

27) ¢, =max{H'(X)-W; 0}, 11 K,
(28) s | =max{W -H'(x); 0}, 1T K,
(29 F°=c(X)+ & (s, - ¢c)).

1M K

[TycTh ympaBiieHHE 3aKIOYaeTCs BO B3UMaHUM MeETallCH-
TpoM ¢ 1eHTpoB mTpadoB { C, } M BILIATE UM BO3HATPAXKIE-

uuii {s | }. Toraa B coorercTBHE ¢ (9) ueneBas GpyHkuus |-ro

[IEHTpa C Y4EeTOM YIPABICHUN CO CTOPOHBI METAIIEHTPA IPHMET
BUJI
(B0 F'(y,s)=H®K -u®)- ¢/ +s;,1T K

ConepskarensHo, (27) omnpesesnseT MaKCHMaIbHbIE BETHYH-
HBl CYMMapHOTO CTHMYJIMPOBAHMSI, KOTOPbIE MOKET BBIILIATUTH
[-b1ii meHTp 0€3 HapyIICHWS YCIOBHS €ro WHIUBHIYaJbHON
PalMOHAILHOCTH B MIpe HEHTPOB, (28) — MUHMMAaJIbHBIE BEJH-
YHHBI, KOTOPBIE CIIEAYET JAOIUIATHTE |-My LIEHTpY JUIS BBITIOJIHE-
HUsI YCIIOBHS €r0 HWHIMBHIYAJIbHON pPalMOHAIBHOCTH B HIPE
[EHTPOB. BBIMIaTsl EHTPOB AD THIOTETHYECKH MOKHO 3ame-
HHUTb UX B3aMMOJICHCTBHEM C METAIIEHTPOM, KOTOPBIA B3UMAET C
1eHTpoB Hajor (27) u BeILIaYMBacT KoMmieHcanuio (28) meH-
Tpam u (X ) — snmemenTaM (cM. BeIpaxkerue (29), oTpaxaromiee
1eJIEBYI0 (DYHKIIMIO METAIICHTPA).

OTMeTHM, YTO MOKHO TPOBECTH COJCPIKATEIHHBIC aHAIIO-
run Mexay MexanmsmoM (27)-(30) ¥ MeXaHH3MOM KITFOYEBBIX
areHTOB, MHOT/Ia Ha3bIBaeMbIM MexaHu3MoM [ 'poBca [34, 35, 36]
(cM. Takke 0630p [7] u pesynbTatsl B [23, 33]).
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Jlerko mpoBepHTh, YTO MPH 3TOM MHOXkecTBO L He mycro,
TaK KaK METAllEHTP KOMIIEHCUPYET 3aTpaThl AD, a HEpaBEHCTBa
WH/IMBUAYAJIbHOW PAIlMOHAIFHOCTH y BCEX IIEHTPOB BBIMOJIHS-
IOTCS] KaK PaBEHCTBA.

o
Jlemma 7. F° = aWI -W.
MK
Jloka3zaTenbcTBO jieMMbl 7. B cootBetcTBUM ¢ (29)
* * o * *
F=cx)+a(s, -¢)=

1M K
=c(x)+ & max(W' - H'(x);0) - & max(H'(x")- W';0)=
M K M K
=cx)+ AW' - dH'(xX)= &aw' -w..

In K In K In K

ConepkatesbHO B COOTBETCTBUM C JIEMMOM / BETMYMHA FO
MOKET paccMaTpUBaAThCs KaK MHHHMAJIbHAas BEJIMYHHA COOCT-
BEHHBIX CPEJCTB LIEHTpa, KOTopas HeoOxoauma ais obecrede-
HUS peKUMa COTPYIHUYECTBA MEX/TY IIEHTPaMHU.

Omnpenenum cieayonye 3aBUCUMOCTH:

(31) c'(¥) = max {H'(x) = W; 0}, 1 T K,

(32) s'(X) = max {W - H'(x); 0}, I T K.

B)F ) =c)+ &' (X)- c'(x),xT A.
ITK

Jlemma 8." x1 A" Fx)3 F°.

JlokasatenscTBo nemMMbl 8. Ipexmomoxum, uto $x1 A
FO(x) < F% Tloncrasmsis (27)-(29) u (31)-(33), monyuaem:
aH'(xX)- &H'"(X) <c(X)—c(X), uro mpoTHBOpPEUHT Ompe-
ITK MK
ACJIICHUIO BCIINYUHBI X*. .

ConeprxaTenbHO JeMMa 8 03HAYaeT, UTO pealiu3aius AenucT-
BHS X B cilydae pekuMa KOHKYpEHIIMH TpeOyeT OT MeTaleHTpa
HAaMMEHBIIMX 3aTpar, a B Cllydyae pPeKUMa COTPYJHHUYECTBA —
MIPUHOCUT HAUOOJIBLINI TOXO/.
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HenocpeacTBeHHBIM CIIEICTBUEM JIEMM 7 U 8 sIBISIETCS Clie-
Ayromas TeopemMa (CM. TakKe SBISIONIYIOCS YaCTHBIM CIIy4aeM
Teopemy 24 B [29]).

Teopema 4. Peanu3zanus neidcTBUs X ONTHMAaJbHA IUIg Me-
TalleHTpa, He 00Jalaloniero coOCTBEHHBIMU WHTEepecaMu. Ero
3arpathl Ha corjacoBaHue (29) yIOBIECTBOPSIOT CIIEIYIOUIHM
COOTHOLIEHUSAM. €CIIU éW' £W, to FOfg 0; eciu éW' 3 W,

MK MK
1o F°£0.

B cooTBeTcTBMM C TNpPHUBENECHHON BBINIE COJACPKATEIHLHOU

MHTEepIpeTanneil, ecnn Q W' £W, 1o PEXHUM COTPYIHUYECTBA

T K

MEXy IEHTPaMH pealiu3yercsi 0e3 BMeNIaTeIbCTBa METAIICHTPA,
KOTOpBIA B cOOTBeTCTBHH € (27)-(29) umeeT BO3MOXKHOCTH TO-
JIy4HTh HeOTpHuaTenbHyko Bemmauny F°. Ecinn xke nMeeT Mecto
é_W' 3 W, 1o peanmuzanus peXuMa COTPYIHHYECTBA MEXKITY
In K

HEeHTpaMH TpeOyeT BMeEMIaTeNIbCTBA METAICHTPa, KOTOPBIA B
cootBeTcTBUM C (27)-(29) Tpatur (3THM OOYyCJIOBJIEH OTpHIIA-
TENbHBIN 3HAK) COOCTBEHHBIC CPEICTBA, OIATH K€, B pasMepe
F°.

Pesynprar Teopembl 4 MO3BOISET OOOOIIMTH MPOLEAYPY
(UHAHCUPOBaHMS Ha CiIydai, KOTJa UMEETCs HECKOJIBKO YpPOB-
Heil [21] ynpaBisiONMX OPraHOB B MHOTOYPOBHEBOW CHUCTEME:
JUISl METAIlEHTPOB TpeThero (cuMrtas CHU3Y) YPOBHS HEpPapXuH
MOKET OBITH BBelEHa O0JIACTH KOMIIPOMHCCA, B OIpPEIEICHUH
KOTOPOH JIOJDKHO TPeOOBAThCS, YTOOBI MX CYMMApHBIC BBIILIATHI
pasusumcs FO. Ecimu sta 0o6macTh mycra, TO YIpaBIISIOIINE
opranbl emie 0oJiee BBICOKHX YPOBHEH IOJDKHBI OOECIICYHTH
BEITIOJTHEHUE YCIIOBUH HWHIUBUIYATBHONH PAIIMOHAIBHOCTH Me-
TaIllCHTPOB. AHAJIOTUYHBIM 00pa30M OMNpeACSIOTCs 001acTh
KOMIIpOMHUCCA U 17151 60Jiee BBICOKHX YPOBHEH HepapXuu.

Takum 00pa3oM, Teopema 4 naeT pereHue 3aaaun KoOpIu-
HaIlMK B cydYae, KOrJa METaleHTp He 00iaaeT cOOCTBEHHBIMH

36
CkonumpoBaHo ¢ canTa PaspaboTka
http://y4e6Hukn.nHdopm2000.pd 3NEKTPOHHbIX BMBNMoTEK

https://npaBo.uHpopm2000.pd



HanucaHue Ha 3aka3 CTyAeHYeCKUX U acnmpaHTCKux paboT
http://y4ebHukn.nHdopm2000.pd/napisat-diplom.shtml

uHTEpecamMu. PaccMOTpUM Tereph 3a1ady COTIaCOBaHHs HHTE-
pecoB 1eHTpoB (CM. MIECTO# paszen) B ciiydae, KOTJa MHOXKECT-
Bo L He mycTo.

8. 3AJAYA COI'JTACOBAHUS KAK 3ATAYA
PACIIPEJAEJIEHUSA PECYPCA

B cooTBercTBUM € pe3yibTaTaMy CEIbMOIO pa3fesia BEJH-
unna F© Xapakrepusyer cTeeHb COTACOBAHHOCTH MHTEPECOB
LIEHTPOB, TO €CTh Ty CYMMY, KOTOPYIO HEOOXOJUMO IOTUIATUTh
WIK BO3MOXKHO H3BSATHh (B 3aBUCHMOCTH OT 3HAKa BBIPAKEHHS
(29)). Ecniu MHOXecTBO L mycTO, TO ONTHMalIbHOE YIIpaBlICHHE
CO CTOPOHBI METAIICHTPa ONpeiesieTcs B Teopeme 4 u ieMmax /
u 8. [loaromy paccMOTpuM ciydaif, Korja MHOXKecTBO L He
IyCTO. Tor;[a O CJICJICTBUIO M3 JIeMM 5 1 6 He MyCTO U MHOXe-
crBo L. MeraueHtpy B CHJTy TEOpEMBbI 4 HaH6onee BBITOJHO
peann30BbIBaTh AcicTBHe X . Ecmu MHOXxectBo L~ coctont m3
eI[I/IHCTBCHHOI/I ToukH, T0, odeBuaHo, F° = 0. Eciu MHOXeCTBO
L" cocront Gosee, 4eM M3 OIHOI TOUKH, TO 3a7ada MeTaleHTpa
MOKET 3aKJII0UaThCs B OMPENEICHUM KOHKPETHOW peanu3aiuu
YIIPaBIICHUM.

OnHuM W3 BapUaHTOB SIBISIETCS M3BSITHE BCEX M3IIUIIKOB
HEHTPOB B cooTBeTcTBUH C (27)-(30) — Toraa miuaTexu IeHTPOB
OJTHO3HAYHBI. AJIBTEPHATUBOI SBISETCA TepepacnpeseseHue
METAICHTPOM JTHX «H3JIMIIKOB» MEXIY IEHTPAMH, TO €CTh,
OIISITH K€, BHIOOP KOHKPETHOH TOYKM M3 MHOXecTBa L He 3a
CUET CaMOCTOSITENIbHBIX JOTOBOPEHHOCTEH MEX 1y LIEHTpamH, a B
COOTBETCTBUHM C HEKOTOPOW Mporenypoit (IpaBUIOM MPUHSATHS
pelIeHNiT — MEXaHU3MOM), YCTAHOBJICHHOW METAI[CHTPOM. DTOT
MOJIX0JT 00JIATaeT TEM MPEUMYIIIECTBOM, UYTO U30aBISET HEHTPHI
OT HEOOXOJMMOCTH BBIYMCIICHUS PaBHOBECHS (YTO MOXET OKa-
3aThCSl CYIIECTBEHHBIM, €CIIM UX HH()OPMAIMOHHBIE PECYpPCHI
OrpaHUYEHBI).

MexanusMsbl pacrpenenenus: pecypcos [5, 9, 23] cocrapis-
10T OOIIMPHBIN KJIacC MPOLEayp MPUHITHS PEIICHUN B yIpaBiie-
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HUM OPTaHU3al[MOHHBIMU (AKTHBHBIMU) CHCTEMaMH U HCCIEIy-
IOTCSl B TeOpHH akTUBHBIX cucteM [10], Teoprn MepapxuuecKux
urp [12, 13], Teopun npunatus pemenuii [16, 22, 23] u apyrux
paszziesniax TEOpUH YIPaBICHHS COLUATBHO-YKOHOMHYCCKUMHU
cucreMaMu. X 4acTHBIM CllydaeM SIBJISIFOTCS MEXaHU3MBI pac-
npeeseH st 10Xoaa win 3arpar [4, 23]. MexaHu3Mbl pacrpejie-
JICHHUSI pecypca B MHOTOYPOBHEBBIX CHCTEMax HCCIIECIOBAIUCH B
[21], B TOM umCIIe — C TOYKH 3pSHUSI aKTUBHOCTH — B [9, 25].

O603HauNM
B m=HEK)-W,IT K.

[Ipu ucnons3oBaHuK MeTarieHTpoM MexanusMma (27)-(30) B
pPaBHOBECUHM 3HAa4YCHHUs IICNIEBBIX (YHKIMA IIEHTPOB paBHbI
W, IT K, a marexu IIEHTPOB (C yueToM mmTpadoB U MOOIIpe-
HUil co cTopoHbI MeTanentpa) pasust M, |1 K. i marexu
peann3yioT AeHCTBHE X W SBISIOTCS Ilapero-onTHMaIbHBIMA.
CrenoBaTebHO, TIEpell METAIlEHTPOM CTOMT 3a/iadya pacrpenie-
nenmst pecypea F© mexay K uentpamu. O603Haunm ¢ — komude-
CTBO pecypca, BBLICISIEMOro MeTareHTpoM |-my nentpy, R= -
F°3 0B CUJIy BBEJICHHOTO BBIIIE MPEINOJIOKEHHUS, YTO pac-
cmatpuBaercsa ciaydaii L ' /£ Eciau meraneHTp He oOmamaer
COOCTBEHHBIMH HHTEPECAMH, TO, OYECBHIHO, JOJDKHO BBINOJI-
HATBCS Or0/pKeTHOE (balaHCOBOE) OrpaHUYCHHUE:

35 ag' =R

In K

OTmeTuM, YTO, €CIIM METalleHTp 00JiaaeT COOCTBEHHBIMU
UHTEpecaMu, TO OH MMEET BO3MOKHOCTh PACIPEICsTh MEXKITy
uentpamu Bennunny (1-X) R, rae X1 [0; 1] Moxer unTepmpe-
THUPOBATHCS KaK CTaBKa «HAJIOTa», BHIIUIAYMBAEMOT0 ICHTPAMH
METAaICHTPY.

Ecnu mMeer mMecTo mosHash HHPOPMUPOBAHHOCTH, TO €CTh,
ecnu Bce yuyacTHUKH AC TOTHOCTBIO U JJOCTOBEPHO HH(MOPMU-
pOBaHbI 000 BCEX LENEBBIX (DYHKIMSIX U TOMYCTUMBIX MHOMXECT-
Bax, TO IEHTPHl HE UMEIOT BO3MOXXHOCTH TIOBJIHSTH HA pa3Mep
MOJTY4aeMOi Ka)IbIM U3 HUX JIONMOJHUTEIBHOM (110 CpaBHEHHIO
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c W) PUOBLITH g'. CrnenoBaTenbHO, MEXAHUIM pACnpedeseHuUs
pecypca (O KOTOPBIM MBI B JIAHHOM CiTydae OyJaeM MOHMMATh
yaoBaeTBopstomuii  (35) MpUHIMIT  ONpenesieHuss BETUYUH
{d'3 0}) moxer 3anaBatbest pasmuunBIME criocobamu. Pacemot-
pUM HEKOTOpbIE W3 HHX, paclpOCTPaHEHHbIE Ha MPAKTHKE
[9, 20] u umeroIKe PO3pavHbIE COACPKATEIBHBIC HHTEPITPETA-
LHH.

1. Ipunuun pasuoro pacnpenenenns (" 11 K ¢ = Const):

g=R/kIl K.

ITpy WCHOIB30BAaHUK TIPHHITMIIA PABHOTO pacIpeeeHus,
OYEBHIHO, BhImosHseTcs (35) u g| 30,17 K.

2. Tlpuopurernsii npuammn (" |1 K ¢/ d = Const, e
{d > 0} — KkoHCTaHTBI, OTpaXaoIIe IPHOPUTETHl LEHTPOB C

TOUKH 3peHns MeTaueHTpa, 8 9 =k):
ImTK
gd=dR/kIT K.

[Tpu KCIOIB30BAHMH TPUOPHUTETHOTO TPHHITUITA, OYSBH/THO,
somonmstercst (35) u '3 0, |1 K. Ilpu pasHbIX mpropuTeTax
NPUOPHUTETHBINM MPUHIIAI PaCIPEICIICHHsT pecypca MEPEXOINT B
NPUHIIAI PAaBHOTO PaclpeieeHus..

3. Hpusuun pasusix nputsureii (* |1 K W + ¢ = Const):
R+ 3 W
g= + -W, 1T K.

[Tpr MCIIOJI30BaHMK TPHHIIMIIA PABHBIX NPUOBLICH, OdYe-
BUIHO, BbIIOJHSETCA (35), OOHAKO IS BBHIMOJIHCHHS g| 30,
IT K neobxoaumo noTpedoBaTh, 4YTOOBI HMEIO MECTO
W £ W/ K, uro sBisiercs ropasgo Gosee CHIBHBIM YCIOBHEM,
YeM yCIIOBUE aw' £ W HermycToThl 0071aCTH KOMIIPOMHUCCA.

MK
4. IpuHAn pPaBHBIX peHTabenbHOCTEN (" 1T K

(W + ¢) / M = Const):
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|
g=w-"_ W I K

o |
am
ITK
[Tpu mcmonp30BaHUU MPUHIIAIIA PABHBIX PEHTAOCIBHOCTEH,
|
oueBHIHO, BhINOIHsETCs (35), omHako ais BeimonHeHus g 3 0,

Il K HeobxomuMo mOoTpeOOBaTh, YTOOBI HMMEJIO MECTO

mM/Ws §m /w11 K.

MK
5. Hpunmun _ nponoprmonanseoro  Bkmama (" 1T K
g / m = Const):

|

m n

gd=R——.ITK
am
MK

[Ipy MCHONB30BaHUU MTPUHIIUITA TPOTIOPIIMOHATBHOTO BKJIA-
1a, O4YeBUIHO, BbImonHsAeTcs (35), OMHAKO JUIS BBITOJHEHUS
930, IT K Heobxomumo MOTpe6OBaTh, YTOOH HMEIO MECTO
H'(x)3 W, 1T K.

[MepeunciieHre pa3TUYHBIX MEXaHU3MOB pacIpeeICHUs
pecypca (MIPUHLUIIOB ONpeieNieHns] TPUOBLICH IIEHTPOB, BHIILIA-
YHBAaEMbIX METAIICHTPOM) MOXHO MPOJOJDKaTh M jayee (OCHO-
BBIBASICh, HalpUMeEp, Ha MPOMOPIMOHAIBHOCTH pecypca Belu-

upgam  {C;}, {S;} M UX KOMOMHALAM), HCIIONB3YS

MIPUMEHEHHYIO BBIIIE METOAUKY. MBI K€ pacCCMOTPUM MEXaHU3-
MBI pachpefieNieHns pecypca B yCIOBHSIX HEMOIHOW HMH(OPMHU-
POBAHHOCTH, TO €CTh B CIy4yae, KOIJa CYHIECTBYIOT HEOIpeje-
nennble (HemsBectHole JIIIP) mapamerpel. B kauectBe JITIP
OyzneM paccMaTpuBaTh METAICHTPA, a B KAYeCTBE MapaMeTpoOB —
HEU3BECTHBIE €My XapaKTepUCTUKU (YHKIUH 3aTpaT LEHTPOB
(xapakTepuCTHKH A3 6YZ[6M CUHTATh JJOCTOBEPHO M3BECTHBIMH).

Wrak, nycts H'(y, r') — (byHKI_II/I}I noxoxa |-ro ueHTpa 3aBH-
csimas ot BekTopa feiicteuit Y1 A’ u mapamerpa ' W —runa
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-ro uenTpa, Hem3BecTHOro  MertaneHTpy. OOo03HAUMM
r= (" r? ..., ) —Bekrop tumos uentpos, r 1 W= CN) W .
K

[Toygaem, 4TO B paccMaTpuBaeMOil MOEIH BCE BETHYHHBI
3aBUCSIT OT TUIIOB IICHTPOB:
(36) X' () =arg max [§ H'(xr") - ()],

AA Tk
@)W = max H'(x, r')—c(X), I T K,
X A

(38) ni(r) = H'(X () =W, IT K,
BYL"M)={I"30,1T K|HX ), ") -1"3 W, 1T K,
a1 = cX ()},
Im K
(40) R =W(r) - W' (r').
It K

WHTEepecHO OTMETHTH, YTO B pacCMaTPHBAEMOM MEXaHH3Me
pacrpesiesieHus] pecypcoB, B OTIMYKME OT BCEX M3BECTHBIX MeXa-
HusmoB  [4, 5,9, 23, 25, 32], koiu4ecTBO pacrpeneisieMoro
pecypca B SIBHOM BHIE 3aBUCHT OT THUIIOB IIGHTPOB.

OGozuaunm W = {r1 W | L (1)t A 1 W - muO)ecTBO
TaKUX BEKTOPOB THIOB IIEHTPOB, MpPU KOTOPBIX MEXKIy HUMH
BO3MOXCH PCKUM COTPYAHUUICCTBA.

Tak kak TOUHBIC 3HAYEHUS THUIIOB LICHTPOB MOTYT OBITH He-
W3BECTHBI METALICHTPY, TO PACCMOTPUM MEXaHH3M C COOOIICHHU-
eM uHpopManuu [ 7], B KOTOPOM LIEHTPHI COOOIIAI0T METALICHTPY
OILICHKHU CBOHUX THUIIOB, a HOCJICI[HI/Iﬁ HCIIOJIB3YCT 3THU OLUCHKHU JJIA
OTIpEAEICHUS] KOJIMYECTBA BBIIENAEMOTO TOMY WIM HHOMY AD
pecypca (0OBIYHO MPABUIIO, CTABSIIEE B COOTBETCTBUE BEKTOPY
COOOIIEHNH TUTAaHBI, Ha3bIBACTCS MPOLEAYPOH IUTAHHPOBAHHMS
[24]).

JIst MeXaHM3MOB IUIAHUPOBaHHs (TOYHEE - MEXaHHU3MOB C
coo0IIeHreM MH(pOpMAIMK) XapaKTepHa MpoOjIeMa MaHHITYJIH-
pyeMocTn — ecii coolmiaeMasi MeTaleHTpy WHQopMaius He
MOJKET OBITh UM BEpU(PHUIIMPOBAHA, TO IIEHTPHI B OOIIEM cliydyae
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OynyT coobmarh HHGOPMAIIHIO, KOTOpas MpUBEIET K Haubosee
BBITOJIHBIM ISl HUX PEIICHHUSIM IeHTpa (Hampumep, eciu MHO-
®ecTBo L mycTo, TO AJis IEHTPOB BBITOJIHO, YTOOBI METAICHTP
U3 CBOMX CPEICTB KOMIICHCUPOBAJ areHTY KaK MOYKHO OOJIBIIYIO
yacTh 3arpar). [loaToMy OJHOWM W3 3aj1a4 sSBISCTCS 3ajadya MC-
CIICZIOBAaHUSI MAaHUITYJIMPYEMOCTH MEXaHHW3MOB M, B YaCTHOCTH,
OTIpE/ICTICHUS] MHOXXECTBA HEMAHHITYJIUPYEMBIX MEXaHH3MOB
pacrpeneneHus: pecypca, TO €CTh TaKUX MEXaHU3MOB, B KOTO-
PBIX COOOIIEHHE JTOCTOBEPHOW MH(GOpPMAIMK BBHITOAHO Jsi AD.
dopmanmzyem mocieaHee yTBEPKIACHHUE.

BBemem B paccMoTpeHHe (GYHKIUIO MpeanouTeHus |-ro
IIEHTPa, OTPAKAIOIIYI0 3aBHCUMOCTh €r0 MPUOBUIM OT BEKTOpa
coo01IeHnl S = (Sl, S Sk)T SBcex 1eHTpoB (B TOM YHUCIIE U
OT €ro cCooOIIEHUS d1 g, IT K,S= (5 s ):

ImK
(41)j (s "y = H'(X(9), ') - m(s) + d'(s), I T K,
rae {g (3" € — npouenypa pacnpenenenus pecypea.

B pamkax TeOpeTHKO-MIpOBBIX Mojeneit cuuraercs [15],
9TO B YCJIOBHSX HUTPOBOWM HEOMPEACIEHHOCTH pPAIMOHAIBHOE
MOBEJICHHE CYOBEKTOB MOJIEIIUPYETCS MPEIIOIOKEHHEM O TOM,
9TO OHU OKaXYTCS B TOM WJIM WHOM paBHOBecuH. CleIoBaTelb-
HO, BBITOJTHOCTH COOOINEHUS TOCTOBEpHOW WH(OpPMALUU O3HA-
9aeT, 9TO JOCTOBEPHBIC COOOIIEHUS SIBISIOTCS PAaBHOBECHBIMU
[15]. OmpenenviM paBHOBECHE B JOMHUHAHTHBIX CTPATETHSIX
(PIC) 1 S cnenyrommm o6pasom. Crparerns S°1 S sBiser-
sl IOMHUHAHTHOM 11 |-ro 1eHTpa, eciu
(42)j's% s, M3, s, " 1 8," s'T S,
rae s'= (Sl, . §’1, §+1, e Sk)T S'= C~) S! - o6cranoBka

jtl
urpel st |-ro tientpa. Ecim y Kaxkmoro IeHTpa CymiecTBYeT
JOMUHAHTHAs CTPATETHs], TO COOTBETCTBYIOLIHI BEKTOP Ha3bIBa-
ercst PJIC.

PaBHoBecueM Holila Ha3pIBaeTCst BEKTOP Ml S Takou, 4To
43)j 'Y, s™ M3 s, s™ )" ST S, 1T K.
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MmuoxectBo PJIC o6o3HaunMm Ed(r), MHO>KE€CTBO paBHOBE-
cuit Homa oGo3uaunm E(r). HemanumyaupyemsiM GyiaeM Ha-
3BIBATh MeXaHu3M, B kotopoM 1 E%(r) wma r 1 EN(r) (ouesma-
Ho, aro E4(r) i EN(r)).

Paccmotpum crienyrontyro monens. O603HaUUM Xi* T A -

BEKTOp JEUCTBUN AD, KOTOPBIM HamboJiee BBITOJHO PEam30-
Bath kojutekTuBy K\ {i} menTpos:
* _ [o] | -
(44) x; =argmax [ a H (X) -c¢(¥)],il K,
XA K\
@5) Ly ={1"30,1T K\{i} [H(G)-1"2 W, 1T K\{i}
| 1 1 ] ]
o * .~
al' =cx )il K,
T K\{i}
- MHO>KECTBO COTJIACOBAHHBIX IUIATEXKEW IEHTPOB U3 MHOXKECTBA
K\ {i} mo peanmuzauuu Bektopa X; aeiictBuii AD. CymmapHas
MOJIE3HOCTh ATHUX HEHTPOB (B OTCYTCTBHM i-I'O IIEHTpa) paBHA
aH' (%) -c(x; ). B nmpucyrctBum i-ro meHtpa cymMmapHas
T K\{i}
MOJIC3HOCTh 3TOTO MHOKECTBA IIEHTPOB HE IMPEBbIIIACT (MaKCH-
MYM JOCTHTaeTCsi, KOTjia Ui i-ro IEeHTpa YCJIOBUE WHIUBHIY-
allbHOW  PalMOHAJIBHOCTH  CYIIECTBEHHO) aH'(x) -
T K\{i}
c(X)+ H'(X)-W=W-W,il K.
Bemmanaa d = W—W - & H'(x) -¢(x ), koTopas mo-
T K\{i}
KET HHTePIPETUPOBAThCS Kak dKciecc [15], xapakrepusyer
W3MEHEHHE TOJIC3HOCTH BCEX IIEHTPOB, KpOMe (PUKCUPOBAHHOTO,
npu ero nobasnenun B AC. CremoBaTenbHO, TUTATEXKH CO CTO-
POHbI METALICHTPa MOT'YT OCHOBBIBATbCs Ha BemumHax {d} i k
(cM. Takxke MeXaHU3M KIIOYEBBIX areHTOB, B KOTOPOM KayK/IbIi
YYaCTHHK 00JIaraeTcsi HaJIoroM, PaBHBIM TeM TIOTEPSIM, KOTOPhIE
HECYyT M3-3a €ro MpUCYTCTBUS JApyrue ydacTHUKH AC
[23, 33, 34]). [lnaTexu MeTaneHTpa MOT'YT TaKKe€ OCHOBBIBATHCS
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(v UMEHHO Ha STOM BapHaHTE Mbl OCTAHOBHUMCS) Ha Pa3HOCTH
W-W, XapaKTEepU3YIOLIe MaKCUMaJbHYIO MOJIE3HOCTh, KOTO-
PYIO MOTYT MOJIYYHTh OCTAJbHBIC IIEHTPBI M3-3a MPUCYTCTBHS |-
ro ueHtpa. Ecinm pecypc, moiydaemblii KaKIpIM W3 LEHTPOB
MPOIMOPLHOHANIEH 3TOMY BKJIaay, TO COOTBETCTBYIOUIMI MpPUH-
LU paclpeesIeHUs pecypca MOXHO 3alMcaTh B BUJE!

i _ 8 | /] W-Wi LA
(46) g(s) = (W(s) naKW (s)) PYRETT] 2w K.
ImK

OueBuaHO, 4TO MexaHu3Mm (46) sBIsieTcss aHOHUMHBIM M
cOaaHCUPOBAaHHBIM, HO B OOIIEM Cllydae OH MaHUIYJIUPYEM.

PaccmoTpuM Ipyroit MexaHu3M pacrpeieNieHus pecypcea:
(47) g'() = W(s) / k- W(S),il K.

OH Takke SIBISETCS AHOHUMHBIM U COAJTaHCUPOBAaHHBIM, H,
OIIAATH )K€, B OOLIEM CIIy4ae — MaHUITYJIUPYEMbIM.

AHam3 UCKaXEHUS LIEHTpaMu MH(GOpPMAIMH B MEXaHH3ME
(47) noxckasbiBaeT, 4YTO M30€kKATH MAHHUITYTUPOBAHHUS MOXHO 32
CUET TOJIHOTO TepepacIpeIesieHus] MOJIE3HOCTH MEXy IIeHTpa-
MH, YTO BO3MOXXHO B PaMKax CJEIYIOUIed NMpoueaypbl: Mexa-
HU3M JIOJIKEH OBbITh TaKOB, YTOOBI HIMEJIO MECTO
48)j'(9=[&H'(X(s),r") -cXxX (@) / kil K.

MK

ConepxatenpHO B pamkax MexaHu3ma (48) meraneHTp wuc-
M0JIb3yeT UHCTUTYLMOHAIBHOE YIPABJICHNUE U TOBOPUT LIEHTPAM:
cooOmraiiTe MHE OLIEHKM BamMX (YHKIUH 10X0/a, HA UX OCHO-
BaHUM 5 BBIUMCIIIO HanOoJjee BBITOAHOE AJs Bac JeiictBue AD u
YPOBHSIIO (PAKTUYECKU IOJYYCHHBIC BaMH TOJE3HOCTH (JIst
3TOr0 METALEHTP JOJKEH B UTOre€ JOCTOBEPHO HAOIIOAATH ITH
MOJIE3HOCTH — B BbIpakeHUH (48) B (QYHKIMAX H0XOJA CTOST
UCTUHHBIC 3HAUCHHUS TUIIOB LICHTPOB).

Tpenonoxkum, uro ¢pyrxun H'(y, r') HenpepeBHEL 1 Mo-
HOTOHHBI 110 rapameTpam I', a muoxecrsa W kommnakrssr, | T K.
Torna cipaBeyIUB CIIEYIOLUIUN PE3yJIbTaT.
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Teopema 5. Mexanusm (48) siBisieTcst aHOHUMHBIM, 3 dek-
TUBHBIM W HEMAaHUNYJIUPYEMbIM, HO B OOIIEM ciy4ae OH He
YIOBJICTBOPSCT YCJIOBHSIM HHIMBHIYAJIbHON PpaIllMOHATbHOCTH
[ICHTPOB.

Jloka3aTeabCTBO TeopeMbl 5. AHOHHMHOCTh MEXaHH3Ma
(48) oueBuyHa, Tak KaK OH CHMMETPHUYCH OTHOCHUTEIBHO Tepe-
CTaHOBOK areHTOB.

ITycTh Bce HEHTpPBI, KPOME I-I0, COOOIIUIN JOCTOBEPHYIO
uHpopmammio, o ectb S =r, |1 K\{i}. ITonesnocrs i-ro
[ICHTpa paBHa:

TLAHC (S -l (S )]
K "k

B cuny (36) B pamMkax BBEICHHBIX IPEITONOXKCHUH MaKCH-
MyM 3TOTO BBIpaskeHHs jocTuraercs npu S = I'. U3 (43) cuemy-
€T, 4TO COOOIICHUE TIEHTPAMH JIOCTOBEPHOM MH(MOPMAITUH SIBIIS-
eTcsi paBHOBecueM Hoiia, To ecTh MeXaHH3M HEMaHHITYJIHPYEM.
Kpome Toro, 04eBHIHO, 4TO pacCMaTpUBAEMblii MEXaHU3M IPHU-
BOJIUT KaXKJOTO IIEHTPa K OJJHOMY U TOMY K€ YPOBHIO IOJIE3HO-
ctt W(r) / k. 1, Hakonen, a¢dexktuBHOCTh Mo [TapeTo MexaHu3-
Ma (48) ciemyer U3 TOro, YTO OH MAaKCHMHU3HUPYET CyMMAapHYIO
MO0JIE3HOCTh IIEHTPOB MPH COOOIIEHHH MMH JIOCTOBEPHBIX OIle-
HOK. -

Hec6anancupoBanHOCTh MexaHu3Ma (48) U BO3MOXKHOCTH
HAPYILICHUS YCIIOBUN WHIMBUAYATbHON PAIMOHATLHOCTH SIBJISI-
eTCs XapaKTePHbIM CBOMCTBOM HEMAHUIYIHPYEMbIX MEXaHHU3-
MOB ¢ TpaHcdepadebHOH MoIe3HOCThI0 (cM. 0030p B [23]).

Ipumep 1. Myers  H'(y, r') = 21 \/9, 1=1,2, cly)=Yy,
A= A} . Berumcium B cootBerctBun ¢ (36)-(40) crnemyromme
pemmamas;. W (') = (r)%, X'(r) = (r* + 2%, W(r) = (r* + rd)?,
mo)=r ' +2r"). Eem W=[0+¥)% 10 " rl W
W (rY) + WP (r?) £ W(r), ciemoatensro, W 1 AE

MeraneHTp HMEET BO3MOXKHOCTH PACIPEICIHTh MEXKITY

OCHTpaMH
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R(r) = mi(r) + nf(r) — c(X (r)) = W(r) =WH(r) =WA(r) = 2 r' r?
eIMHUII pecypca.

PaccmorpuMm oTkiioHeHue oT paBHOBecuss Homa mnepsoro
neutpa. B pamkax  Mexanmsma  (48)  BbIUMCIIAEM:
X(SHr)= S+ s )=+ (S +r)-(st+ rHY 2.
MaxkcuMyM TOCJICTHETO BBIPAKCHHUS T10 JOCTUTAETCS TIPU
s =rh.

Taxum 00pa3oM, pacCMOTPEHHbIE MEXaHU3MBI pacipesene-
HUS pecypca MO3BOJISIOT PeliaTh 3a7ady COrjlaCOBaHUS MHTEpe-
COB IIEHTPOB B CMbIcIe BbIOOpa u3 MHoOxecTtBa I[lapeto-
ONITUMAJILHBIX BaPHMAHTOB KOHKPETHOTo BapwaHTa. [Ipenmytie-
CTBO NPEIJIOKEHHOTO MOX0/1a 3aKIF0YAETCSI B TOM, YTO HCXOJ-
Has 3a/1a4a — OnpeIesiCHHs] PABHOBECHBIX IJIATEXKEH IEHTPOB, TO
€CTh - KOHKPETHOM TOYKH MHOXKecTBa L (eciu oHO HE mycTO) —
NPEJCTaBIsieTCsT OoJiee CIIOKHOW ISl aHaluM3a, TaK Kak 3TO
MHOXECTBO MOXKET 3aJaBaThCsl CIIOKHBIM 00pa3oM H HMETh
CIIOKHYIO KOHburypamuio. Hcmons3oBanne mexanusma (27)-
(30) mo3BosisieT 3Ty 3amady CBECTH K 3ajadye pacrpeeieHust
M3BECTHOTO KOJMYECTBa pecypca. [IpumenHenne Mexanusma (48)
B CHJIy TEOPEMBI S JeiaeT BBITOJHBIM I KaXAOTO IEHTpa
COOOIICHNE TOCTOBEPHOM MH(POPMAIIHH, YTO MTO3BOJISIET TOCTUYb
B YCJIOBHUSIX HETOJHOM WH(GOPMHPOBAHHOCTH MeTaleHTpa 3¢-
(EKTUBHOTO pachpeelieHHs pecypca MeX/1y IIEHTPaMHU.

Jlo cux mop MBI paccMaTpUBaIM 33Jauu KOOPAWHAINH U 3a-
Jla4u COTJIACOBAHMSI, COOTBETCTBYIOIIUE CIy4ard OTCYTCTBHIO
COOCTBEHHBIX MHTEpECcOB y MertarieHTpa (cM. Tabmumy 1). Ile-
peiiieM K aHamu3y ciiydasi, B KOTOPOM METAalleHTP UMEET COOCT-
BEHHBIE MHTEPECH], TO €CTh — K UCCIIEIOBAaHMIO 337a4uHl yIpaBiie-
HUSL.

9. 3AJIAYA YIIPABJIEHUS

[Ipennonoxkum, 4TO0 MeETaleHTp 00JaaaeT COOCTBEHHBIMU
MHTEpecaMi, ObITh MOXET, OTJIMYHBIMU OT UHTEPECOB LIEHTPOB.
WHuTepechl mMeTalieHTpa Ha MHOKecTBE A BEKTOPOB JIEHCTBUI
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areHToB OyJIeM OMHCHIBaTh (PYHKIIMEH H0X0j]1a Ho(y): A ® At
KOTOpYIO OyZleM CUMTaTh HENpephIBHOHN. YacTHbIE cirydau 3aja-
YH yIpaBieHHs], B KOTOPBIX METAIEHTp o0araeT IeHTPHl Hajo-
T'OM C J0XOJa WK PHOBLIH, pacCMOTPEHHI B [14].

B03MOXHBIM BapHaHTOM WHTEPHPETAIMU POJIM METAICHTPa
SBJSIETCSl TOOABJICHUE €r0 KO MHOXKECTBY LIEHTPOB. [Ipu 3TOM
U3MECHUTCSI MHOXKECTBO KOMITpOMHCca (ampuopu HEHU3BECTHO
PACIIUPHUTCS] OHO WU CY3HUTCSI), PABHOBECHBIE TIATEKH LIECHTPOB
u T.1. OgHAKO ATOT Cily4all CKOpee COOTBETCTBYET KOJIMYECT-
BEHHOMY PACIIMPEHHUIO COCTaBa IIEHTPOB, a HE BBEJICHHIO HOBO-
ro ypoBHs ympamienusi. Kak ormeuanocs B [12, 29], Hanuuue
METalleHTpa O3Ha4yaeT TIPHCYTCTBHE WIPOKa, O0JaIaroIero
MIPaBOM yCTaHABIMBATh MpPaBUIA UTPHI UL IPYTHX WTPOKOB, B
TOM YHCJIe — BEIOMpATh CBOM CTPATErnu Kak (YHKIMU OT BHIOO-
pa apyrux urpokoB. IlosToMy paccMoTpuMm ciydvaii, Korma me-
TalleHTp OO0JIaJaeT MPaBOM IEPBOTO XOJa M YCTAaHABIMBAET
yIIpaBJICHUS JJIs IIEHTPOB, a 3aT€M MOCJIEIHHE BHIOMPAIOT CBOU
TUIATEKH aKTUBHBIM DJIEMEHTAM.

Pe3ynbTaThl MpenmiecTBYIOMET0 H3JI0KEHHUS MOITOTOBUIN
BCE HEOOXOIMMOE /ISl IOCTAHOBKU M PEIICHHS 33aJa4ll yIpaBiie-
Hust. Beipaxenue (33) ompeznensier OanaHc OOJpKETa MeETalleH-
Tpa B 3aBUCHMOCTH OT peajn3yeMoro aeictus. CieqoBaTeIbHO
neneBass GyHKuus merareHTpa F(X) MoxeT ObITh omnpejeneHa
KaK pa3sHOCTh MEXJY €ro J0X0J0M U 3arpaTami (33):
(AYFX=HX-cx¥+ &(c'(x-s'(x),xT A.

Im K

[IpuBenem conepxarebHble MHTEpHpeTanuu. B MoHorpa-
¢um [27] wuccrnenoBadMCh MEXaHM3MbI (YHKIIMOHUPOBAHUS
MHOTOYPOBHEBBIX HEPapXUIECKUX OpraHU3alNOHHBIX CUCTEM. B
YaCTHOCTH, M3YYaJHCh (PAKTOPBI, BIUSIONINE HA 3PPEKTUBHOCTD
yIpaBIeHUS B TaKOTO poja cucrtemax. OJHUM U3 BBISBICHHBIX
(akTOpoB OBUI TaK Ha3bIBAEMBIH <OKOHOMHYECKHIT» (axTop,
3aKJTIOYAIOIIUICS B U3MEHEHHH (DMHAHCOBBIX, MAaTEPHAIBHBIX H
Ip. PecypcoB CHCTEMBI NPU H3MEHEHHWH COCTaBa YYaCTHHKOB
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cucteMbl (YIpaBiIsieMbIX CyObEKTOB, MPOMEKYTOUHBIX YIIPaB-
JSIFOIIX OPTaHOB M T.J.), 00IaatonIuX COOCTBEHHBIMU HHTEpE-
camu.

N3menenne >QeKTHBHOCTH YIpaBIEHHS 3a CUYET MpPUBHE-
CEHHSI UJIH MOTpeOJIeHUs PeCypCcoB MPU U3MEHEHUU JIEMEHTHO-
r'O COCTaBa OPTaHU3AI[MOHHON CHCTEMBI HIMEET MECTO M B JIBYX-
YpOBHEBBIX cuctemax. Hampumep, no0aBieHHE HOBOTO
VIIPaBIIEMOT0 CYOBEKTa MOMKET pPaCHIMPUTh BO3MOXKHOCTH
CUCTEMBI M, HapsAy C 3THM, YBEJIMUYUTH 3aTpaThl Ha MOAJEpKa-
HUE ee naeATenbHOCTH. J[pyrmMu cioBamu, B oOIIeM ciy4ae
KOHOMHUYECKHUH (hakTop oTparkaer OajaHc pecypcoB (YCIOBHO -
JI0XOJIOB M 3aTpar) B 3a/1a4ax (POPMUPOBAHUS COCTABA CUCTEMBI.
Tax, HanpuMep, BBEJICHHE B OpraHU3aI[Mi HOBOTO MPOMEXKYTOY-
HOTO YpPOBHS HEpPApXUU C OJHOH CTOPOHBI MOXKET YIyYIIUThH
KOOPJMHAIIMIO JIeATEIbHOCTH MOAUYNHEHHBIX, a C IPYroi CTOpO-
HBI - MOXXET MOTPeOOBaTh JOTOJIHUTENIBHBIX 3aTpaT Ha CojIep-
’KaHHe HOBOTO aIMUHUCTPATUBHO-YIPABIEHYECKOTO TIEpCcoHAIA.
Hapsny ¢ »TuM, mHOTZIa BBEICHHME OMOJIHUTEIBHBIX YPOBHEH
YIOpaBIEHUS MOXET TOJBKO YXYALIUTh KOOPIUHAIMIO JESTENb-
HOCTH TIOJAYMHEHHBIX, HAIPUMED, 33 CUET YBEITUUCHUS 3aTCPKKH
npuHsTUs pemeHnii. B paccmarpuBaemoit mogenu PCIIP sko-
HOMUYECKHH (aKTOp MPOSBIAETCS B TOM, YTO LIEHTPHI, MOTydast
COOCTBEHHBIN JT0OXOJ OT AesTenbHocTH AD, 6epyT Ha cels yacThb
pPacxo/oB, CBA3aHHBIX CO CTUMYJIMpPOBaHUEM AD.

Teopema 6. OntumansHbIM siBIIeTCS Mexanusm (31)-(33), B
paMKax KOTOPOTO peasin3yeTcs IeHCTBHE
(50) X = arg max_F (y).

y

JlokazarenbcTBO Teopembl 6. [Ipeanonokum, 4To CyIiecT-
ByeT Apyroe ympasienue, ommunoe or {C'(X), s'(X)}, peamu-
3ytroiiee aeictue X 1 XO, TaKoe, YTO
(52) H(x) - u(x) > F (<),
rae U(® — MUHUMaJbHBIC 3aTpaThl METAIlEHTpa Ha Pean3aIfio
COOTBETCTBYIOIIETO JeicTBUsl. B cuny nemm 5-7 ycnoBusi pea-
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JM3YeMOCTH BKJIIOYAIOT B CeOs HEMyCTOTy MHOXecTBa (26),
KOTOpOE, B CBOIO OYepeab, 3aJaeTCsi CHUCTEMON HEpaBEHCTB
H'(x)-1"3 W, 1T K.

(52) F'(y) = H(y) - u'y) - c'@) +s'0), 1T K.

B cuny Teopembl 3 cTUMYNIHpOBaHUE IIEHTPOB MO pean3a-
[IUM 33JaHHOTO JeicTBHsS MuHMManbHO. V3 (52) u Toro, uro B
(50) BBIYMCIISACTCSI MAKCUMYM T10 BCEM JCUCTBHAM AD, moiryda-
em npotuBopeune ¢ (51). -

KadecTBeHHOE 000CHOBaHME Pe3yIbTaTa TEOPEMBI 6 3aKITH0-
YaeTcs B CIEAYIOMIEM: TaK KaK IMPH MCIIOIb30BAHUN YIIPABIICHUH
(31)-(33) mone3noctu Beex yyacTHUKOB AC, KpoMe MeTaleHTpa,
paBHBI pe3epBHBIM moJie3HocTsM, a B (50) onpenensercst ontu-
MaJIbHOE JICHCTBUE, pealln3yeMoe ¢ MUHUMAIILHBIMU 3aTpaTaMH
MeTareHTpa Ha crumymnposanne, To F(X°) — aGcomoTHbIi
ONTHUMYM KpHUTepHus 3PPEKTHBHOCTH.

OTtmeruM, YTO, KOMOMHHUPYS pe3ylbTaThl HACTOAILIETO W
MPEBIAYIIETO Pa3/eioB, MOXKHO 3aJI0KUTh B MEXaHH3M YIIPaB-
neHus TpeboBaHUS obecrieueHus: Bcex ydacTHUKOB AC HEKOTO-
PBIMH TapaHTUPOBAHHBIMH YPOBHSIMH TOJIE3HOCTH (pe3epBHOI
MOJIC3HOCTH). Pe3epBHast MoIe3HOCTh OYAET aJIUTHBHO BXOJHUT
B YCJIOBHSI WHAMBUIYAIBHOW PallMOHAIBHOCTH, TIOATOMY C POC-
TOM DPE3EepPBHBIX IMOJE3HOCTEH MHOXKECTBO KOMITpOMHCCa OyneT
CYXKaThCHl.

Pesynbrar Teopembl 6 MOXeT OBITh HEMOCPEACTBEHHO
00001IeH Ha ciydail deTelpex u Oojee ypoBHeBbix PCIIP, a
TaKXe CHCTEM C pacrpeie]ICHHBIM KOHTPOJIEM Ha BCEX YPOBHSX
yIIpaBJICHUS.

10. BAKJIIOYEHHUE

B nacrosimieit pabore paccMOTPEHBI TEOPETUKO-UTPOBBIC H
ONTUMM3ALIMOHHbBIE MOJIEJIN PACIPEAETICHHBIX CUCTEM MPUHITHS
pGHIeHI/If/'I, AJId KOTOPBIX HCCICAOBAHBI PABHOBCCHLIC CTPATCIUU
YIPaBISIONUX OPraHOB M YINPaBISEMBIX CYOBEKTOB, PELICHbI

CTaTtbn N0 3KOHOMUKE U MEeHEOXMEHTY
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3a7a4M corjlacoBaHus uHTepecoB ydacTHUKOB PCIIP u ympas-
JIEHUS UX B3aUMOJEHCTBHEM.

[lepcrieKTUBHBIM HaIpaBiIeHUEM OyAYIIMX HCCIeI0BaHUN
npencrasnserca uzydenue PCIIP, QyHKIIMOHUpYOMUX B yCIIO-
BUSAX HEOMNPEJEICHHOCTH, a TaK)Ke KOOMEepaTUBHBIX 3PGEKTOB
B3alMO/ICHCTBUS LICHTPOB B MHOIOYPOBHEBBIX CUCTEMAX.
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