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MATEMATUYECKWUE MOLEJIN YMNPABJIEHUA
YCTONYMBbLIM PA3SBUTUEM
NMPOU3BOACTBEHHbLIX CUCTEM C YHYETOM
KOPPYIMNLUUN

Kopuuenko C. Al

(FOxHbIi enepanbHblii yHEBEpCUTET, PocTOB-Ha-J[0HY)

B pabome npedcmasnena cmamuueckylo, OemepMUHUPOBAHHYIO
MoO0eb, OCHOBAHHASL HA MEMOOax Uepapxuiecko2o YNPAasieHUus 6
00HO-, 08YX- U mpex YpoeHesol cucmeme. Paccmompenuvl pewienus

NOJNYy4YEeHHbIX 361()611{, OCHOBAHHbIE HA peulerue uepapxuuecxod uzpbol
2.

KiroueBble cnoBa: MepapXxWyecKHe WIPhl, KOPPYILHs, METOIbI
ONTUMM3ALINH, KOHTPOJIb Ka4ecTBa

1. BeedeHue

MexayHapoIHble OpPraHM3alM MOHUMAIOT IO KOppYyNLUEH
3710yNOTpeOIeHNEe JTOBEPEHHOM BIIACTBHIO DA JIMYHOM BBITOABI.
CornacHo 0osee TOYHOMY ONPEAETICHUIO, NaHHOMY B POCCHHCKOM
3aKOHOJATEIbCTBE, KOPPYHLUHUS — 3TO 3J0YNOTpeOIeHHe CITyKeo-
HBIM TIOJIOKEHHEM, Jaya B3ATKH, HOJTy4YeHHE B3STKH, 310ynoTpeodiie-
HHUE [TOJTHOMOYHSMHU, KOMMEPUYECKHUH MOAKYH JTUO0 HHOE HE3aKOHHOE
UCIIOJIb30BaHNEe (PU3MYECKUM JIMIIOM CBOEro JOJDKHOCTHOTO IOJIO-
JKEHHsI BOIPEKM 3aKOHHBIM MHTepecaM OOIIEeCTBa M T'OCYAapcTBa B
LENSIX MOJTyYEHHs BBITOJIbI B BUAE JICHET, IEHHOCTEN, HTHOTO UMYIIe-
CTBa WJIH yCIyT UMYLIECTBEHHOIO XapakTepa, MHBIX MMYIECTBEH-
HBIX MIPaB AJIs1 ce0s MK JJ1s1 TPETHUX JIHII.

[lon nuioM, momydaromuM BBITOAY, B JaHHOW Mojenu OyneT
MOHUMAThCS JIMIO, OIICHMBAIOIIEE KadyeCTBO IPOM3BOJCTBEHHOU

1 Cepeeii Anexcanoposuy Kopuuenxo, acnupanm (korn.sergey@gmail.com).
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cucTeMbl (KOHTpojep). B ero mnonHomounss BXOOUT H3MEpeHHE
MIOKa3aTeNnell KauecTBa U KOHTPOJIb BBHIIOJIHEHHS TpeOOBaHMH, ycTa-
HOBJICHHBIX IIGHTPOM, POJIb KOTOPOTO MIPAaeT MYyHUIUIAIbHBIM WIH
benepanbHbIl opraH ympasineHusa. LleHTp npumenser mrpadHbie
CaHKIMU K MPENUPUATHIO B CIy4ae HEBBIIOIHEHUS MPENIUCAHUM.
3noynoTpebneHreM SIBIAETCS HWCKaXEHHEe Ccoo0maeMonl IEeHTPpY
MH(QOPMaIMK U PaCIIUPEHUE IOIMyCTUMBIX IPAHUL] AT U3MEPSEMbIX
nokasareneil. B kauectBe BbIronbpl OyneT paccMaTpUBaThCS JCHEXK-
Hasl B3STKA.

s mocTpoeHus MOAEIH KOPPYIILMH NP OLICHKE KauecTBa HC-
MOJIB3YIOTCS PE3yNbTaThl Pa3INYHbIX MAaTEeMAaTHUCCKUX, COLUAIBHO-
SKOHOMUYECKHX M MHBIX TeOpHi. B HacTosee BpeMsi MOKHO Bblfe-
JUTHh HECKOJIBKO HANPaBIIEHUH B ATON 00IaCTH:

1. meronmbl MepapXU4ecKOro yHpaBieHUS M (QOopManbHBIE MO-
JeJI UX OIHMCAHUS.

2. ymnpaBieHHE AUHAMHYECKHUMHU CHCTEMaMU;

3. KOHLENUUS YCTOMYMBOIO Pa3BUTHA.

MaremaTrueckie MOJeNU, IpUMEHsIeMbIe B cepe uepapxuyie-
CKOT'0 yNpaBlIEeHUs YCTOWYHMBBIM Pa3BUTHEM, TaKXKe MOXKHO paslie-
JIUTh Ha HECKOJIBKO KJIACCOB IO OMNpPEICICHHBIM IapamMeTpaM: Moje-
a1 0e3yclIOBHOM M YCJIOBHOW ONTHMHU3ALMM, JIMHEHHOE W
HEJIMHEWHOE NPOTrpaMMHUPOBAaHUE, CTaTHUECKHUE W JUHAMHYECKUE,
CTOXAaCTHYECKHE U JIETePMHUHHUPOBAHHbIE, JUCKPETHBIE U HEMPEPHIB-
HBIE MOZEIIH.

JanHy0 MOJenb 1Mo 3TOH KiIacCU(pHUKALUN MOKHO ONMHUCATh Kak
HEJIMHEWHYI0, HENpPEepPBhIBHYI0, CTATUYECKYIO, JETEPMHUHUPOBAHHYIO
MOJIEJb YCJIIOBHOM ONTHMH3AIMH, OCHOBAaHHYIO Ha METOAax
MEePapXUUECKOr0 YIPaBICHUS.

PaccmoTpenue cuctembl HauHeM ¢ 0a30BOM MOJIENIN, B KOTOPOM
MMEETCS BCEro OJUH CyOBEKT ynpasiieHus. EcTecTBeHHO, YTO B 3TOM
cllydyae OTCYTCTBYET HMIpOBasi NMOCTAaHOBKA, KOPPYNLHS HE HMEeET
CMBICJIa, a 3a7jada UMeeT ONTUMHU3ALUOHHBIN XapakKTep.

B paccmarpuBaemMoii mocTaHOBKEe 0a30BBIM OOBEKTOM SIBIISICTCS
MPOM3BOACTBEHHAsA cucTeMa. [Ipon3BoACTBEHHAs cHCTEMa SIBISIETCS
YIpaBIIsieMON CHCTEMOH, TaK KaK €€ COCTOSHHE 3aBUCHT OT CTpare-
rud mpou3BoAcTBa. COCTOSHUE CHUCTEMBI OMMCBHIBAETCSI HAOOPOM
XapaKTepUCTHK, KOTOPhIE BKIIOYAIOT B ceOs 3aTpaThl U MOKa3aTeNN
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kadecTBa. CyOBEKTOM yTIpaBIIeHUS SIBIIAETCS areHT. VIMEHHO areHT
BBIOMpAeT CTPaTerwi0 IMPOW3BOJACTBA C IIENIbI0 MaKCHMH3WPOBATh
coOcTBeHHYI0 (YHKIHIO BHIMTpHINIA. DyHKIMEH BBIMTPHINIA areHTa
MOJKET CIy’)KUTh €ro MNpHOBUIb, TONy4daemas 3a ONpeelIeHHBIN
MIPOMEKYTOK BPEMEHHU.

IIpon3BoACTBEHHAsT CHCTEMa, TPEIACTABIAET COOOW HepeBO
D=(X,U), opueHTHpPOBaHHOE B HANPaBICHHN KOPHS, X-MHOKECTBO
MIPOU3BOJICTBCHHBIX IPOIIecCcOB (BepImuHbl), U-MHOKECTBO TTOTOKOB
MPOAYKIIMK MEXIY dTHUMH Tporieccamu (Iyru). ATEHT MOXKET h3Me-
HATH TIApaMETPHI MPOIIECCOB TAKUM 00Pa30M, YTO MOTOK IMPOIYKITUH,
OTIpeZIeNIIEMBI KaK COBOKYITHOCTH 3aTpaT W IOKa3aTelell KauyecTna,
Ha BBIXO/IE BCEH CUCTEMBI OYAET MEHSITHCS.

[Tycth meneBas (GyHKINS areHTa UMEET CIeAYIOIHA BU;

(1) p(q) —r (g.r)es > MaX

g=(91, 9, - .., Qm) — BEKTOp MOKa3aTejIei KayecTBa

I — 3aTpaThl HA IPOU3BOJICTBO

p(Q) — JOX0 OT peanr3alu IMPOLYKIMH C MOKA3ATEIAMU Kaye-
cTBa (

S — MHOKECTBO JOIYCTHMBIX CTPATErdii MPOM3BOACTBA. Kax-
JIBIM 3JIEMEHTOM 5TOTO0 MHOYKECTBA siBJIseTCs mapa ((,r), COOTBETCT-
BYIOI[asl TAKOM CTpaTeruy MPOM3BOJCTBA, IIPH KOTOPO IOCTUraeTCs
BEKTOp IOKas3arejell KauecTsa ( npu 3arparax r. [Ipu sToMm S sBis-
€TCS MHOYKECTBOM, ONTHUMAJILHBIM 10 [1apeTo, B TOM CMBICIIE, YTO
JIydIIeMy 3HAYEHHIO MMOKA3aTellsl KauecTBa COOTBETCTBYIOT OOJIBILIHE
3aTpaThl, TO €CTh IS JTFOOOM MMaphbl CTpaTEruii:

(0,1) €S, (0,,1,) €S, (0, >q,) =>(r, >1,).

def
(ql > qz) =Vie{l2,..,m} (qli 2 qzi)aaj : (qu > q2j)

YcnoBue romeocTasa O3Ha4acT, 4YTO HEKOTOPHLIC U3 CYHICCTBCH-
HBIX MTOKa3aresiel (yHKIMOHUPOBAHHUS CHCTEMBI (B JIAHHOM Cllydae —
IIOKa3aTeIn KaT-IeCTBa) JOJIDKHBI HpI/IHI/IMaTB 3HAYCHUA U3 3aJaHHBIX
JOrarra3oHoOB. YcnoBue JOO0IIyCKa IO ITOKa3aTeiIro i 3aIIuIIeM B CJIC-
I[y}OIHeM BUC:

(2 q,2a,, a <[0,1].
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8 ompeneNnseT MUHUMAIBHO TOMYCTUMOE 3HAYeHHE COOTBETCT-
BYIOIIETO TMoKazarens. Eciin jke Ha moKas3aTtenh He HAIO0XKEHO HHKa-
KHX OTPaHWYEHHH, TO COOTBETCTBYIOIIEE & MOXXHO CUMTATh PABHBIM
HYITIO.

PaccmatpuBaeMble OrpaHHMYEHHUS] OTHOCATCA K KAaTErOpPHH aj-
MUHHUCTPATHUBHO-TIPABOBBIX, TIOCKOJIBKY HE SIBISTIOTCA (PH3UIECKHMU
Y S5KOHOMHYECKH He 00OOCHOBAHEKI JIJIS1 areHTAa.

Takum 0Opa3oM, IepexoauM K 3a1ade

@) p(q) - F —anesna > Max

A=[a 1]x[a, 1]x...x[a, 1] x[0,+0).

Tak kak yclOBHS TOMEOCTa3a CyKaroT 00JacTh S, MakCUMallb-
HOE 3HaueHHWe NPHOBLIM, HAWJCHHOE C Y4YeTOM OTHX YCJIOBUH,
YMEHBIINTCS WM OCTAHETCSl TAKUM Ke. A 3HA4YHT, CO3JIAIOTCS MPe/-
IMOCBLJIKHU K TOMY, ‘-ITO6LI OTKa3aTbCA OT BBIIIOJIHCHUSA KaKI/IX'J'II/I6O u3
YCIIOBHH rOMEOCTa3a B IOTOHE 32 0OoJbIei MPHOBLIBIO.

IlepeiineM K JBYXYpPOBHEBOW CHUCTEME C JABYMsI HIPOKAMM:
areHTOM U KOHTPOJUIEPOM, KOTOPBIH CIIEJHUT 32 BBITOJHEHUEM YCIIO-
BUI romeocTasa. [1ycTb KOHTpOJIep UMEeT BO3MOXKHOCTh PACIIHPHUTh
o0acTh TOMEOCTa3a 1Mo IpoBepsieMoMy Tokazarento. EctecTBeHHO,
JIENIaeT OH ATO He 0e3BO3ME3NHO, a 32 BO3HATPAXKICHUE OT arcHTa.
Cutyanus BO3HUKAET B TOM Cllydyae, KOrJia poBepKa, OCYIIeCTBICH-
Hasl KOHTPOJICPOM, BBIABUIJIA HAPYUICHUE YCJIOBHA, HAa3HAYCHHOI'O
nentpoM. KoHTponep He nMeeT BO3MOKHOCTH CyXaThb 00JIaCTh, U4TO
COOTBETCTBYET HO6Y)KJICHI/II-O arcéHra K B3iTKC, B OTJIMYMEC OT IPHUHY-
kIeHus. B MHOM ciydae JIOTHYHO >KAaTh OOpalieHus 3aKOHOIOC-
JIYHIHOI'O ar€éHTa B BbBICHIME MHCTAHIHH, KOTOPOC MOXKET IIPUBECTHU K
CCPHLE3HBIM IMOCJICACTBUAM JIsI KOHTPOJIEPA, BEHIMOTaOIICTO B3ATKY.
Tax)ke KOHTpPOJIEp HE 3aTparuBacT YCIOBHM JIOMyCKa 10 OCTAIBHBIM
MOKAa3aTeNsiM KadyecTBa, TaK Kak He UMEET BO3MOXKHOCTH TPOBEPHUTH
3HAQUYECHME ATUX ITOKA3ATENCH.

IMporeypa MPOBEpKHU i-r0 MOKa3aTelisi COCTOMT B CIEAYHOLICH
IIOCJIEIOBATEIBbHOCTH JEHCTBUM:

1.IleaTpoM cooOmiaeTcss BEKTOp TPaHUI AOIyCKa, OIpere-
JSIOIIMIA YCJIOBHE TOMEOCTa3a. i-as KOMIIOHEHTa 3TOr0
BEKTOpa paBHa ay.
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2.ATeHT BBIOMpAET CTPATETHIO YIPABICHUS, MOCIE Yero i-i
rmokazarenib KayecTBa paBeH (1, a 3aTpaThl paBHHI I1. [Ipu
3TOM YCIIOBHE TOMEOCTa3a MOXKET HE BBITOIHSITHCS.
3.KonTtposiep mpoBepsieT 3HaYCHHE I-TO TMOKa3aTelis, HaXOIUT
Or.
4.B cnydae ecnu (r<a@, KOHTpOJep cooOImaer are’ry (QyHK-
o a(b). Dta GyHKIMS MOKa3bIBACT 3aBUCUMOCTD IPaHHU-
Il TOMTYCKa @ OT BEJIMYUHBI B3ATKH b.
5.AreHT BbIOMpaeT 3HaUYCHHE B3ATKH D, BBIMIaYMBacT ee KOH-
TPOJIepY M TEPEXOJUT K CTPATETHH MPOU3BOJCTBA, MPH
KOTOPOH BBIMOJHIETCST HOBOE ycioBue aomycka gr>a(b).
Kpome Toro, mpm HeoOXoAWMOCTH Tepexoja K HOBOW
CTpaTEerHH areHT HECEeT JIOTONHUTENbHbIC U3ACPKKH, CBSI-
3aHHBIC C U3MCHEHUEM MPOU3BOJICTBA M, €CJIU HEOOXOIH-
MO, TUIATUT MmTpadbl 3a HW3HAYAILHOE HECOOII0eHIe
HOPM.
Bynem cuutath, 4TO areHTy HEU3BECTHO, KOTJa OyJeT MpoBep-
Ka, ¥ KaKko# U3 mokaszareneil OyneT mpoBepsaThes. [1oaToMy KOppyTi-
Ul B JBYXYPOBHEBOH CHCTEME 3aTparMBacT TOJLKO MYHKTHI 3-5.
Hauasnom oTueTHOTO mepuoja 3eCh CYMTACTCS MOMEHT Tepexojia K
HOBO# CTpaTeruy MpoU3BOJCTBA, & TOYHEE TOT MOMEHT, KOT/Ia BbI-
MOJTHSIETCS YCIIOBUE JIOMYCKa TI0 MPOBEPIEMOMY TOKa3aTelto (M3Me-
HeHHoe 6o Het). [lepeiiieM K MaTEMAaTHUECKOMY OIMCAHUIO 3TOU
MOJIENTH, KOTOPAs ABJISETCS YCIOXKHEHHOU Bepcuel Mojen (3).
LeneBass ¢yHkuust areHta ¢, — OpuObUIb, KOTOpas SIBISAETCS
PasHOCTBIO MEXIy (QYHKLIMEH J0X0Aa OT HOBBIX ITOKa3aTesel Kaue-
CTBa M CYMMOW HOBBIX 3aTpaT Ha MPOM3BOJCTBO, BBILIAYCHHON
B3ATKU M (pyHKIMEH mTpada 3a U3MEHEHHE CTPaTeTnH.

(4) g2 (a’ b1 a, r) = p(q) —r—b- d(q1 qT) b, (q.r)<S,q;>a(b) > max

| — HOMEp MPOBEPSAEMOTO TIOKA3aATES

b — BennumHa B3SITKH KOHTPOJIEPY

a(b) — HoBas TpaHMIlA JOIMYCKA TI0 TIOKA3aTENIO i
( — HOBBII BEKTOpP MOKa3aTeel KauecTBa

I — HOBBIE 3aTPAThl Ha MPOU3BOJICTBO

S — MHOKECTBO JIOIYCTUMBIX CTpaTEruit
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d — dbyskius mrpada 3a mepexoa OT cTapoll cTpaTeruu, odec-
TIeYMBAIONICH TOKa3aTean KadecTBa (r K HOBOM cTparerumu. Croma
BKJIIOYEHBI KaK 3aTpaThl HA U3MEHEHHE IPOM3BOACTBA, TAK U LITpa-
(b1 32 HECOOTIOIEHNE HOPM.

YnpasisieMbIMU IapaMeTpaMH 3[eCh SBISIOTCSA HOBasl CTpare-
TSl IPOU3BOJCTBA U BEJIMUMHA B3ATKHU, NIPEIaraeMoil KOHTPOJIEPY.
OO6nacThIO OmpeneneHus CTpaTeruy NPOU3BOACTBA SBISAETCS MHOKe-
CTBO JIOIyCTUMBIX CTPATErHi C AOIOJIHUTEIbHBIM yCIOBUEM AOILYC-
Ka Ha mpoBepeHHbIi (i-i) mokaszarenb. OOIACTh OMPEICICHUS pa3-
Mepa B3ATKH — moiynHTepBan [0, +oo), KOTOpHIH, BooOIIe roBoOps,
omnpexaensercs Gpyukuueit a(b)

LleneBast pyHKIMSI KOHTpOJIEpa TaKkKe COOTBETCTBYET €ro Ipu-
oputn. U3 Hee mckimoueHa QUKCHUpOBaHHAS 3apIuiata M (pakTHIecKn
OHa COBMAJACT C Pa3MEPOM B3SITKH, BHIIUIAUHBAEMOM ar€HTOM.

(5) g9,(a,b)= bwmax.

KonTposep ynpasnsier Beioopom a(b). Ha oty ¢pyHkumio Hakia-

JBIBAIOTCS CIIEYIONINE OTPaHUUCHMS:
6 a(0)=a,
© g <ap)<a,

[TepBoe o3Hauaer, 4TO KOHTPOJEP MPUMEHSET CTPATETHIO IO-
OyXJIeHHs, TO ecTh 0e3 B3ATKU rapaHTUPyeTCsl MpeaIrCcaHHOe 3Ha-
YeHHE TPaHUIIBI IOMyCKa.

Bropoe ycnoBue o3HayaeT, 4TO KOHTPOJIEP MOXKET PaCHIUPSTh
TpaHUIly JIOMyCcKa BIUIOTH JIO TEKYNIETO 3HA4YEHUsS! MPOBEPSIEMOTO
mokazatelisi. B pgalpHEWIIeM pacimpeHrur 00JacTH HET HHKAKOTo
CMBICJIA, TTOCKOJIBKY areHT He MOWAeT Ha W3MEHEHUs, CBSI3aHHBIC C
YMEHBIIEHUEM OJTHOTO U3 TIOKa3aTelleil KauecTBa Py JIOIyCTUMOCTH
TEKyIIeH, paHee BHIOPaHHOW CTPAaTEruH.

Tax)ke JIOTHYHBIM sBIsieTCss ycioBue MoHoToHHOCTH a(b) —
OOJIBIIMM 3HAYEHUSIM B3SITKH COOTBETCTBYET HE MEHbINAsh 00JacTh
nonycka. To ectb a(b) — MoHOTOHHO HEBO3pacTaroIast GyHKIIHS.

PaccmarpuBaeMast urpa ABJISIETCA UEPAPXUUYECKOU B TOM CMBbIC-
Jie, 9TO TEPBBIM XOJ JEIaeT KOHTPOJIEP, COOOIIArONUil (HhyHKITHUIO
OTKJIMKA Ha B3ATKY, 3aTE€M XOJI JIeJIaeT areHT, BEIOWpasi CyMMY B3ST-
KM ¥ 3HA4YCHHs YIPaBIsSEeMBIX MapaMeTpoB. EcTecTBeHHO, 4TO KOH-
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TpOJIep, Aejias IePBbIi X011, 3aHHTEPECOBAH B MAKCHMHU3ALIUH CBOETO
rapaHTHPOBAHHOI'O BBIMIPHIIIA ITOCIIE BIOOpA CTPATEIHMU BEAOMBIM,
0J1aroKeN1aTeIbHOCTh KOTOPOTO CTOMT IO BOIIPOCOM.

Beenem ¢dynkimo

(1) u(@=_max_ (p(q)-r-d(a,q))

(g,r)eS,gi>a
Ota (QyHKOWS BKIIOYAET B ce0s pelIeHre ONTHMH3alNOHHOMN
3a/1a4i MaKCUMU3AIUN TPUOBLIN IS 33[aHHOTO 3HAYECHUS TPAHUIIBI
JOITycKa 8. 3HaueHue ATOH (QDYHKIUH I KaKIOTO & areHT MOXKET
HalTH, HE MMes MH(GOPMAITUH O CTPATETHH KOHTPOJIepa.
Takum obOpazom, 3amady (4-6) MOXKHO 3aIucaTh B CIEAYIONIEM
BUJIE:

g,(a,b) = bwmax,

(8) g,(a,b)=u(a)-b——>max.
b>0,0, <a<a,, a(0)=a,

Ota Mozenb cooTBeTcTBYeT urpe I'epmeiiepa I',. B ponn Beny-
IIET0 BBICTYIAET KOHTPOJIEP, B POJIM BEIOMOIO — areHT.

Ucnone3ys teopemy ['epmeliepa, HaxoauM pelIEHUE ITON UTPHI.

OnTuManbHas CTPATerys BEIYIIETO:

@ a b= 2=
77 la,, b<b*—¢

(10) b*=u(a; ) —u(a,)
Takum  00pa3oM,  pelmleHMEM  WIpsl  OyjaeT  mapa
(@e(b),u(g;)—u(a,)), a 3Hauenus ueneBbIX (GYHKIUH HPU ITOM

OyayT paBHBI:

* _
(1) g,*=u(d;)—u(a,) —¢,
g,*=u(a,) +¢
&> 0 ckoJIb YTOJJHO MaJo.
Tenepp paccMOTPUM TPEXYPOBHEBYIO HEPAPXUYECKYIO CHCTE-
My, B KOTOPYIO BKJIIOUAETCSl TaKK€ ILEHTp, KOTOpPBIM Ha3Ha4aeT
¢ynkuun mrpada, Kak 3a gady, Tak U 3a moidydeHue B3sATku. Lleme-
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Bble (DYHKIIMU YY9aCTHHUKOB OIPEIEIHM CIETYIomuM odpazom (Jo -
neneBast QyHKIUS [IEHTPA):
(12)

g.(a,b,c)=c+z(a)-1,*(ab,c)-I, *(a,b,c)Wmin,

g,(a,b,c)=b- Il(a,b,c)T)max,

g,(a,b,c) =u(a)-b-I,(a,b,c)—— max.
C — 3aTpaThl LCHTPA Ha AaHTHKOPPYIILIHOHHBIC MEPbI

z(a) — yOBITKM ILIEHTpPAa OT HAPYIICHHS YCJIOBHS TOMEOCTa3a,
2(ap)=0;

li(a, b, ¢) — mrrpad, HakIagBIBAEMBIN HA KOHTpOJIEpa

Ix(a, b, ¢) — mrrpad, HakIaIBIBACMBIN HA arcHTa

I1*, I,*— dyHKIIMK, TOKa3BIBAIOLIKE, KAKast 9acTh MITpada nMeeT
9KOHOMHUECKYIO BBIFOY IS LIEHTpA.

l. (a,,0,¢) =1.(a,b,0) =0.

VrpasisieMbIMH TapaMeTpaMu JUTs IEHTPa B 00LIEeM cilydae siB-
asiercst Bu GyHKIMH mTpada u ero moje3HOCTH Ui LEHTpa, 3aTpa-
Tl Ha MPOBEACHHE AHTHKOPPYIIMOHHBIX MepOnpusTHii C. OgHaKO
Yaiie BCEro B PeajbHOM CHUTyal[Md BCTPEYAKOTCS CIIy4yau, KOrjaa
HaKa3aHUE 332 KOPPYILHIO 3aKPEIUICHO 3aKOHOJATENIbHO U MYyHHIIU-
HaJbHBIA WK (efepaibHbIil OpraH ynpaBlIeHHUs, UIPAOLIAI POIb
LIEHTPa, HE UMEET BO3MOXKHOCTH YIPABJISATH JIIOOBIMU HapaMeTpaMu
KpoMe mapamerpa C. B nanbHeiiiem OyaeM NpUaepKUBAThCS UMEH-
HO TaKOTO CITydasi.

PaccmoTpum caenyronmii Bua GyHKUui mrpada:

(13) I.(a,b,c) = p(a,c)-s;(a,b), ie{L2}.

3neck p(a, C) — BEpOSITHOCTh OOHApyKeHUs (pakTa KOPPYIILUH.
BeposiTHOCTD 0OHapy)KeHHsI MOBBINIACTCS NPU YBEIHMYCHUH 3aTpaT
Ha OoprOy C KOppyNIHEi, a TakkKe IPH MOHWKEHUH TPAHHIBI J10-
nycka a. [lociennee o3HavaeT, 4TO YeM CHIbHEE areHTOM Hapylia-
eTCsl yCJIOBHE rOMEOCTasa, TeM MpOLIe LEHTPY OOHAPYKUTh ITO U,
KaK CIIeCTBHE, (DAaKT HETOOPOCOBECTHOTO BBIMOJIHEHHS KOHTPOJIE-
POM CBOMX OOSI3aHHOCTEH.

si(a,b) — Benmmumna mwTpada.

si(ag,0) =0, p(a,0) = 0.
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3amada mpuHUMAET BU:
do(a,b,c)=c+z(a)-1,*(a,b,c)-1,*(a,b,c) ——>min,

(14) g,(a,b,c) =b- p(a,C)s,(a,b) ——>max,

d,(a,b,c) =u(a)-b - p(a,c)s,(ab) —— max.

OOmwmii anroput™ pemenus 3agadu (14) ¢ ydyerom yka3zaHHBIX
JOMYLICHUH MOKHO OTUCATh CIEAYIOMINM 00pa3oM:

1. [lpu dpukcupoBaHHOM TapameTpe C areHT ¥ KOHTPOJIep Ha-
XOJAT pELICHUE HepapXudecKoi urpsl I, — pasmep B3ATKU
W TpaHuIly AOMycKa. JTO pelieHue OyAeT 3aBUCETh OT Ma-
pamerpa c.

2. llentp monOupaer 3HaueHHe mapameTpa C TaKMM 00pa3om,
9T0OBI MUHIUMH3HUPOBATH CBOIO LEJIEBYIO (DYHKIIHUIO.

B kauecTBe mpuMepa pacCMOTPUM CHUTYalUIO, B KOTOPOi pyHK-
st mrpada uMeeT BuA, cooTBeTcTBYommi cr. 290, 291 VK PO.
PaccmoTpum TONBKO ciydail neHexHoro mrpada 0e3 ydera Juiie-
HUS TIpaBa 3aHUMAaTh OMpeZeNeHHbIE MOKHOCTH WM 3aHHUMAThCS
OTpesieIeHHON JeATeIbHOCThI0 M 0e3 ydera JiniieHus cBoOonabl. B
KadecTBe pasMmepa mrpada Bo3bMEM BEpXHHE TPAHHUIBI COOTBETCT-
BYIOIIMX WHTEpBasioB. Torna GyHKnuu mrpada MOKHO 3amucarh B
CJIEYIOIIEM BHJIE:

50b, b e[0,25000],
60b, b e (25000,150000],

(15) s,(b) =
90b, b e (150000,1000000],

100b, b e (1000000, +o0).
30b, b e[0,25000],

40b, b e (25000,150000],
80b, b e (150000,1000000],
90b, b e (1000000, +0).
(17) 5,(a,b) = §,(b) ~u(a) +u(ay).

JomonHnTeNnbHBIE cIaraéMble BO BTOPOW (DYHKIIMHM O3HAYAIOT,
YTO B Cilydae OOHapyXeHus (akta KOPPYIIMU arceHTy BCE-TaKu

(16) 5,(b) =
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mpueTcsl 00eCIeYnTh BBHITIOJHEHNE MCXOIHOTO YCJIOBHS TOMEOCTa-
3a. DTH cllaraeMble He BKIIFOUEHBI B (DYHKITHIO BHIMTPHIIIA IIEHTPA:

o @D = @), ()
U1, «@b) = pac)-5,0)

O603HauYNM:

80b, b e[0,25000],

100b, b e (25000,150000],
(19) s*(b) =
170b, b e (150000,1000000],

190b, b e (1000000, +0).
3ajaya NpUHUMAET BUA:
go(a,b,c)=c+2z(a)+ p(a,c)s*(b) ——> min,

(20) g,(a,b,c)=b— p(a,c)sl(b)W)max,

g,(a,b,c) =u(a) —b - p(a,c)s,(a,b) —— max.

brino naiimeno pemienue »Tor 3amadu (20) B COOTBETCTBUU C
MIPEJUIOKEHHBIM BBIIIE anropuTMoM. OJHUM U3 pe3ylbTaToB SBIIS-
ercs TOT (akT, 4To B JaHHOW MOJEIH NPU HEKOTOPHIX 3HAYEHUSIX
MapaMeTpoB IEHTP IKOHOMHYECKH HE 3aMHTEPECOBAH B MOJHOU
no0OeJie HaJl KOPPYIIIUEH, TOCKOJIbKY OHA BIIeYET YBEITHUCHUE 3aTpat
Ha oOHapyXeHHe HapylIIeHUH H OTCYTCTBHE IITPadOB.
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Abstract: The paper presents a static, deterministic model based on
hierarchical control methods in one-, two-and three-level system.
Solutions, based on hierarchical game 72 are considered.

Keywords: hierarchical games, corruption, optimization meth-
ods, quality control

XI BCEPOCCUMCKA S LIKOJIA-KOH®EPEHLIUS MOJIOJIbIX YUEHBIX
“YIIPABJIEHUE BOJIBIIMMU CUCTEMAMW”



