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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3BUTOK TEOpii Ta METO[IiB CUHTE3Y [IeLIEHTPai30BaHOr0 POOACTHOIO KEPYBaHHSI PO3NOIiIIEHUMU MEPEXXaMu

INIOCTABOK B YMOBax HeBM3HAYEHOCTi

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of theory and synthesis methods of the decentralized robust control by the distributed supply

networks under uncertainty

Pedepar yKpaiHCBKOIO:

O6'eKT IOCIIIIPKEHHS - NIPOLLECH YIIPABJIiHHSA 3alacaMy B PO3INOLiIIEHNX MepeKax [T0CTaBOK. MeTa po6oTH -
PO3poOKa MaTeMaTUYHUX MOJIelel i MeTO/IB el eHTPasli30BaHOr0 pOOACTHOrO YIIPaBJiHHS 3allacaMy B yMOBax
HEBU3HAYEHOCTI. MeTom, HOCIiIKEeHHs - MaTEMAaTUYHE Ta KOMIT'IOTEPHE MOJIEIOBAHHS. PO3IJISIHYTO iCHYI04]
Migxony 40 BUPILIEHHS 3a/1a4di CUHTE3y ONTUMAJbHOI CTpATerii yIIpaBliHHS 3allacaMyu B MepeKax IIOCTABOK B
yMOBax HEBM3HAUYE€HOCTIi. PO3p06sieH0 MaTeMaTUyHi MOJieJli MepesK IIOCTABOK 5K 00'eKTiB aBTOMaTUYHOTO
KEPYBaHH$ y BUTJI] JIiIHINHUAX JUCKPETHUX MOJEJIEN y IPOCTOPi CTaHiB, OTPMMAHUX HA OCHOBI 6aJIaHCOBUX
CITiBBiIHOLIEHD 71 PiBHIB 3a1acy peCypcCiB y By3jsax Mepexi. [Ipy MmaTeMaTHYHOMY OIUCI PO3MNOAIIEHNX MEPEXK
[IOCTaBOK BPaxoBaHi (pakTopyu HEBU3HAYEHOCTI 30BHIIIHBOTO [IOMNUTY i 3ali3HIOBaHb B [IOIIOBHEHH] 3am1acis.
[To6GymoBaHO €KBiBaJIEHTHI MOZeJi 6e3 3ali3HeHb HAa OCHOBI PO3IIMPEHHSI IPOCTOPY CTaHIB. 3alIPOIIOHOBAHO i
OOGTpPYHTOBAHO IifIXi[] 10 BUpPIlIEHHs 3a7a4i CUHTe3y po6acTHOI cTabii3yl04oto cTparerii yrpaBsiHHS 3aacamy B
MEepesKax II0CTaBOK Ha OCHOBI METOJy iHBapiaHTHUX €JIINICOIIiB IK y BUNIQJKy LIEHTPasi30BaHOTO, TaK i
IeLleHTPaJli30BaHoi crlocoby OoOYLOBU CUCTEMH YIIPaBJIiHHA. Lle 103BOINIIO 3aIyYUTH [TOTY)KHUI MaTeMaTUYHUN
amnapar JIiHilHUX MaTPUYHUX HEPIBHOCTEN, a 3aBJAHHS CUHTE3Y PETyJsiTopa 3B€CTU 1O 3aBAaHb OGHOBUMIPHO]
OIYKJIOIO OINTHMi3allii Ta MOJyonpeneeHHOro IIpOrpaMmyBaHHs, [1Jis1 BUPILIEHHS SIKUX BUKOPUCTaHI Cy4acHi
004MCII0BaJIbHI METOIY 1 BiTIOBiHI akeTy nporpam. [jist aHaisy CTiKOCTi KepOBaHOI Mepexi IOCTaBOK 3
CHHTE30BaHUMU JI€LIEHTPaJ1i30BaHUMU PETYJIITOPAMU 3aCTOCOBAaHUI METO/L IIOPiBHSIHHS i MaTeMaTUYHUI anapar
BEKTOPHUX (PyHKLii1 JIsnmyHOBa. SIK npuKiaz, MIPaKTUYHOTO 3aCTOCYBAHHS PO3PO0OJIEHUX METO/IIB YIIPABIIiHHS

IIpUBEIEHO pillleHHs 3a/a4i po6acTHOrO YIIPaBJIiHHS CUCTEMOIO LIEHTPasi30BaHOTO BOOMIOCTAYaHHSI.

Pedepar aHr1ilicbKOIO:

Object of study - inventory control processes in distributed supply networks. Objective - development of
mathematical models and methods of decentralized robust inventory control under uncertainty. Method of
research - mathematical and computer modeling. The existing approaches to solving the problem of optimal
inventory control strategy synthesis in the supply networks under uncertainty is considered. The mathematical
models of supply networks as automatic control objects in the form of discrete linear state-space models derived
from balance sheet ratios for stock levels of resources in the network nodes. The mathematical description of the
distributed supply network into account uncertainties in external demand and delays in replenishment. Equivalent
models without delays was built on the basis of expansion of the state space. Proposed and justified approach to
the problem of robust stabilizing inventory control strategy synthesis in the supply network based on the invariant
ellipsoids method as in the case of centralized and decentralized approach to the building of the control system. It
is possible to attract a powerful mathematical apparatus of linear matrix inequalities, and the controller synthesis
problem reduced to the problem of one-dimensional convex optimization and semidefinite programming, for
which used modern computational methods and related software packages. To analyze the stability of the
controlled supply network with synthesized decentralized regulators applied the method of comparison and
mathematical apparatus of vector Lyapunov functions. As an example of practical application of the developed
methods is given control solution to the problem of robust control system, centralized water supply.

Inpexc YIK: 658.012.011.56:658.512, 681.513



Koau TemaTHYHHUX PyOPHK:50.47

KepiBHHUKH po6OTH

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI: Kynenko Onexkcanap CepriitoBud
HayKoBHI1 CTyIiHb:

Buene 3BaHHs:

Inentudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: MeToy Ta 064MCIII0OBa/IbHI aJITOPUTMY CHHTE3Y CTPATETIl JE€LEeHTPai30BaHOTO

PO6ACTHOTO KepyBaHHS 3allacaMy B PO3MOAiNEHNX MEPesKaX IIOCTaBOK B YMOBaX HEBU3HAUYEHOCTI

Hazpa HTII anrsi#icbKo0: Methods and computational algorithms of decentralized robust inventory control

strategy synthesis in a distributed supply networks under uncertainty
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Omnuc HTII: IMpu BukoHaHHi HayKOBOTO HOCIIKEHHS 6yJ10 3aIIPONIOHOBAHO MMiXil 10 PO3B'SI3aHHA 3a/1a4i
CHHTe3y PoOacTHO]I cTabinizyouoi cTpaTerii yIpasiiHHS 3allacaMy B MEPEXKax [I0CTAaBOK B yMOBAX iHTEPBaJIbHOI
HEBU3HAYEHOCTI 30BHILIHbOTO MOIUTY Ta IApaMeTPUYHOI HEBU3HAUYEHOCTI MOJIeJli 00'eKTa KePYBaHHS IIPU
HasIBHOCTI CTPYKTYPHUX OOME>KeHb Ha 3HAU€HHSI CTaHIB Ta KePYIO4UX [1ill HA OCHOBI METOAY iHBapiaHTHUX
esiincoinis. Lle 103BOINIIO 3a7y4UTH IOTY>)KHUI MaTeEMaTUYHUI aniaparT JliHiMHUX MaTPUYHUX HEPIBHOCTEH, a 33724y
CUHTE3Yy PETyJTOpa 3BECTH [0 33124 OJHOBMMIPHOI OIYKJIOK ONTHMIi3allil Ta HaNliBBU3HAYE€HOI'O IIPOrpaMyBaHHSL.
Jl71s1 aHani3y CTiMKOCTI KEPOBAHOI MEPEXi MOCTABOK 3 AELIEHTPAIi30BaHMMU PETYJIITOPAMY 3aCTOCOBAHUIN METO],
IIOPiBHSIHHSA | MaTeMaTUYHUI anapar BeKTOpHUX PyHKLUi JIsnmyHoBa. Y pasi HEpO3B'I3HOCTI ONTUMI3aLIiHOI 3a7a4i
4yepes HasIBHICTb CTPYKTYPHUX OOMEXEHDb 00'€KTa KepyBaHHS 3alIPONIOHOBAHA KOHLIETIisl "M'SKMX" OOME>KEHb,

3aCTOCYBaHHS SIKOi J03BOJIsIE BUPILIMTY 3a3HaY€HY [IPOOIEMy.
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