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PABHOBECHUE HO3IIA, PABHOBECHUE [IITAKEJIbBEPT'A, UI'PhI
I'EPMEUEPA, WEPAPXMYECKASI CHUCTEMA, JUHAMMWYECKOE
[TPOIT'PAMMUIPOBAHUE

OObeKkTamMu HCCNEIOBaHUS SBIAIOTCS YKOHOMUYECKHE MPOIECCHl KOHTPOJIS
KaueCcTBa PEYHBIX BOJ U OOpHOBI C KOPPYMIMEH MIPU pACTIPEICICHUH PECYPCOB U
CBA3aHHBIE C HUMHU MHOTOYPOBHEBBIE CHCTEMbI YIPABIEHUS, a TAKXKE 3aJaud
HaxX0>XJICHUSI PABHOBECUH B 3TUX CUCTEMAX.

Llens paboThl — pacCMOTPETh 3aJ1auy JUIsl HaX0XKJIeHUs paBHOBecus Homa B
MOJEIN KOHTPOJISI KA4ECTBA PEYHBIX BOJ, COCTABUTH ISl HEE PELICHHE, UCITOIb3YS
METOJbl JAUHAMUYECKOTO MPOTPaMMHUPOBAHUSA, IMPOAHATIU3UPOBATH IOJTYYECHHBIE
pE3yNbTaThl; PACCMOTPETH 3aJauy JUlsl HaXoxaAeHus paBHoBecus llITakensOepra B
MoJen  OOpbOBI €  KOppyNIMEH TpU  pacOpelesieHuH  PECcypcoB U
MPOAHATN3UPOBATH MOJYUEHHBIE PE3YJIbTATHI.

JIns pemeHuss NOCTaBJICHHOW 3aa4d HCTOJB3YIOTCSA CIEAYIOIINE METOJBI:
WHBAapUAHTHOE MOTPYXKEHUE 3aJadyl B CEMEMCTBO €W MOJ0OHBIX, COCTABIIEHUE
ypaBHeHuUs beiuimana.

PesynbraTamMu paboThl SIBJISIOTCS — HOBBIA MOAXOJ K PEUICHUIO 3a/4ad IO
HaxoxaeHuto paBHoBecuit Homa u IlltakennOepra B mepapXuyecKux CHCTEMax
VOPABJICHUS C TPUMEHEHHEM METOJOB JIMHAMHYECKOr0 MpPOrpaMMHpPOBAHMS,
HalKuCcaHue MPOTpaMMbl [JI peaiv3alliy PEUICHUs 3aJayd, aHallu3 pe3yJbTaToB
perIeHus 3a1a4 i1t 00eux MoJiesiei.

ABTOp pPabOThl TOITBEPXKAAET, YTO MPUBEACHHBII B HEW pacyeTHO-
AHATUTUYECKUI MaTepual TNPaBWIBHO M OOBEKTHBHO OTPAXAET COCTOSIHHE
HCCIIEAYEMOTO TpOLEcca, a BCE 3aUMCTBOBAHUS M3 JINTEPATYPHBIX WU JIPYTHX
MCTOYHUKOB TEOPETHUUECKUE, METOJOJIOTMYECKUE U METOAUYECKHUE TMOJOKEHUSA U

KOHICIIOHNH COIIPOBOKIAIOTCA CCBIJIKAMH HAa UX aBTOPOB.
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PAVHABATA HDIIIA, PAVHABAT'A IITAKEJIBBEPT'A, TVJIBHI
I'EPMEWEPA, IEPAPXIYHASI CICTOMA, JbIHAMIYHAE  IIPA-
I'PAMMIPABAHHE

AG'ektami macienaBaHHS 3'AYISIIONIA SKAHAMIYHBIS TPANAChl KaHTPOIIIO
SAKaclll payHbIX BOJ 1 OapaibObl 3 Kapymiplsad Opbl pa3MepKaBaHHI pacypcay 1
3BSI3aHBISI 3 1MI IIMaTy3pOYHEBBIS CICTOMBI KipaBaHHsS, a Takcama 3a/Jaybl
3HAXOJ[PKaHHS payHaBaray ¥ I3ThIX CiCTIMaX.

MbTta mpanbl — pasriienseis 3ajady il 3HaXo[KaHHs payHaBari Homia ¥
MaJpl  KaHTPOJIO  SIKacll pavyHbIX BOJ, CKJacll JJisi  sieé  palldHHE,
BBIKAPBICTOYBAIOUbl METajbl JbIHAMIYHArAa IparpaMaBaHHs, IpaaHali3aBallb
aTpbIMaHbIsl  BBIHIKI; pasmiien3elb 3afady JJid 3HAXO/KaHHS  payHaBari
[lITakensOepra ¥ mamdii OapanbObl 3 Kapymiblsgil Opbl pa3MepKaBaHH1 pacypcay 1
MpaaHai3aBallb aTpPhIMAHbIS BBIHIKI.

JIns BBIpAIDHHS MAacTayJIeHal 3aadbl BBIKAPBICTOYBAIOLA HACTYITHBISA
MeTaJIbl: 1HBAPBISTHTHAE alyCKaHHE 3aj]]aubl ¥ CAMENCcTBa €1 MaloOHBIX, CKIIaJJaHHE
Yypayuenni bennmana.

BbiHIKam1 mpansl 3'9yisionna — HOBbI NAAbIXOJ Jla BBIPAIIdHHS 3ajad ma
3Haxo/pKaHHI payHaBaray Homa 1 IlltakenbOepra ¥ iepapXiduHbIX CiCTIMax
KipaBaHHS 3 Y)XXbIBAHHEM MeETajay JAblHaMiuHara IparpaMaBaHHs, HalliCaHHE
mparpamsl JIJIsl pIajizaibli paldHHS 33/1a4bl, aHaJl13 BBIHIKAY palIdHHS 3a7ad T
a0eI3BIOX MDY .

A¥Tap mpaibl nauBsip/pKae, IITO MPBIBEA3EHBI ¥ €1 pa3iiKoBa-aHATIThIYHBI
MaTAPBISIT TIpaBiIbHA 1 a0 eKThIVHA aIIOCTPOYBAE CTaH JIOCJEHHAra mparpcy, a
yce 3amasblyaHblsl 3 JITAPATypHbIX 1  IHIIBIX  KPBIHIL  TIAp3THIYHbISA,
MeTaJaJlariyHblsl 1 METAJbIYHBIS CTAHOBINIYA 1 KAHIPMIBI CyIpaBaKarola

criachUIKaMi Ha i1X ayTapay.



ABSTRACT

Graduation work, 36 p., 3 fig., 7 sources.

NASH EQUILIBRIUM, STACKELBERG EQUILIBRIUM, HERMEYER
GAMES, HIERARCHICAL SYSTEM, DYNAMIC PROGRAMMING

The objects of this study are economic processes of river water quality
control and corruption control in resource allocation and related multilevel control
systems, as well as problems for finding equilibria in these systems.

The goal of the work is to consider the problem of finding the Nash
equilibrium in the model of river water quality control, to compose a solution for it
using dynamic programming methods, and to analyze the obtained results; to
consider the problem of finding the Stackelberg equilibrium in the model of
combating corruption in resource allocation and to analyze the obtained results.

The following methods are used to solve the problem: invariant immersion
of the problem in the family of its similar ones, Bellman equation formulation.

The following results were obtained: a new approach to solving problems on
finding Nash and Stackelberg equilibria in hierarchical control systems using
dynamic programming methods, writing a program to implement the solution of
the problem, analyzing the results of solving problems for both models.

The author of the work confirms that computational and analytical material
presented in it correctly and objectively reproduces the picture of investigated
process, and all the theoretical, methodological and methodical positions and
concepts borrowed from literary and other sources are given references to their

authors.



