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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CTBOpEHHSI MaTeMAaTUYHUX MOZieJIell Ta METO/IiB iepapXiuyHOro IJIaHyBaHHS Ta IPUMHSTTS pillleHb B BUPOOHUYNX

crcTeMax 3 OOMEXXeHUMU Pecypcamu

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Mathematical models and methods creation for hierarchical planning and decision making in production systems

with limited resources

Pedepar yKpaiHCBKOIO:

O6'eKT HOCIIiIKEHHS - IJIaHyBaHHS QYHKI[IOHYBaHHS CKJIQHUX CUCTEM. MeTa pobOTU - CTBOPEHHS KOMILJIEKCY
[IOCJIiIOBHUX B3a€MO3B'SI3aHUX MAaTEMAaTUYHUX MOJIE€JIEN IJIaHYBAHHS Ta IPUMHSTTS PillleHb B CKJIAHUX
OpraHi3auifHO-BUPOOHNYUX CUCTEMAX, CUCTEMU HOBUX BUCOKOE€(EKTUBHUX B3a€MO3B'SI3aHUX aJITOPUTMIB
eeKTUBHOro PO3B'sSI3aHHS 33/ja4 IJIAaHYBaHHS 32 Pi3HUMU KPUTEPISIMUA ONITUMAJIbHOCTI, 106y0Ba HA OCHOBI HOBOTO
MigX0ony KOHCTPYKTUBHUX MAaTEMAaTUYHUX MOZEJIeN ONTUMI3alii 171 3HaXOI KEHHS Bar B METO/Ii aHaJIi3y iepapxii
Caarti Ta CTBOpPEHHSI Ha OCHOBI PO3P0O0JIEHO] aBTOPaMi KOHCTPYKTUBHOI Teopii €(peKTUBHOTO TOYHOTO METOLY
po3B'sa3aHHs Biomoi NP-ckianHoi 3amadi Teopii po3kiaziB, sika JeXXUTb B OCHOBI pO3p0bJIeHNX MOJiesel, 3a
KpuTepieM MiHiMizalii cymapHoro mwrpady 3a 3ali3HEeHHS] BUKOHAHHS 3aBAaHb. CTBOpEHO e(eKTHBHI TOYHI MeTonu
Ta HOBI Mogu@ikosaHi [1[JC-anroputmu (JITOpUTMU 3 MOJIIHOMIQJIBHOIO Ta JE€KOMIIO3ULiITHOIO CKJIaI0BUMM)
PO3B's13aHHS 337ja4 32 KpUTEPisIMU MiHiMi3alii CyMapHOro 3ani3sHEeHHS BUKOHAHHS 3aBJaHb OOHUM npuiagom (MC3)
Ta MiHimizanii cymapHoro mrpady 3a 3amnizHeHHs1 BUKOHaHHS 3aBIaHb ofHUM npunagom (MCII). Ha BigMiHy Bin
iCHyI0uMX METOZIB IJIaHYBaHHSI, Kpallli 3 SIKUX MICTSITb JIHIIHY M BUIIAJKOBY KOMOIHALIiI0 pPi3HUX IPaBUJI [1IepeBardy,
110 HE TaPAHTYE SIKOCTi OTPMMAaHUX PO3B'S3KiB, B IIPOLEC] pO3B'sI3aHHS 3aja4i [IJIaHYBAHHS BU3HAYAEThCS CTPATETIs
IIOLIYKY [J106a7IbHOTO ONTUMYMY, IO O3BOJISIE OTPUMATHU PO3B'SI3KU, OJIM3bKi 1,0 ONTUMANIbHUX. PO3po6ieHi
KOHCTPYKTUBHI MaTeMaTHU4YHi MOZeJIi ONTUMi3alii JIiHiAHOrO Ta BUITYKJIOTO KBaIpATUYHOTO [IPOrPaMyBaHHS [JIs
3HAXO/[KEHHSI Bar 3a JOOPE UM N0raHO MOTOPKEHMMHU HEOJHOPIJHUMU MAaTPULISIMU [IaPHUX IIOPIiBHSHb B METOZ]
aHani3y iepapxii Caari. 3a pe3dysbTaTamu JOCIiIPKeHb CTBOPEHO iH(pOpMaliliHy TEXHOJIOTII0 Ta iIHTerpOBaHMI TAKeT
[IpOrpam [iJis pO3B'sI3aHHS 33a4 IIJIaHYBAHHSI Ta IPUIHSATTS pillleHb B CKIaJHUX OPraHi3aliliHO-BUPOOHUYNX
crucremax. TakuM YMHOM, BIIEpIIE B KOMIIEKCI PO3B's13aHO [Ipo6JieMy SIK II00YA0BU KajleHAAPHUX I1JIaHiB 32

Pi3HMMU KPUTEPisIMY, TaK i BUOOPY HAMKPAILOTo 3 HUX.

Pedepar aHIJIiHCBKOIO:

The object of research is planning of complex systems functioning. The work's purpose is the creation of
sequential interrelated mathematical models for planning and decision making in complex organizational and
production systems, the system of new highly efficient interrelated algorithms for solving problems of planning for
the various criteria of optimality, the creation of constructive mathematical optimization models based on a new
approach for finding the weights in Saaty's Analytic Hierarchy Process and creation on the basis of the
constructive theory developed by the authors the efficient exact method for solving the well-known NP-hard
scheduling problem, which underlies the developed models, for minimizing the total penalty for the tasks lateness.
Efficient exact methods and the new modified PDC-algorithms (algorithms with polynomial and decompositional
components) were created for the problem solution for the criteria of minimizing total tardiness on single machine
(TT) and minimizing the total penalty for tardiness on single machine (TWT). In contrast to existing methods of
planning, the best of which contain a linear or a random combination of different dominance rules which don't
guarantee the quality of the solutions, in our methods the process of solving the planning problem the strategy for
finding a global optimum is defined, which allows us to obtain solutions close to optimal. The mathematical linear
and convex quadratic programming optimization models were developed to find the weights for well or poorly
consistent heterogeneous matrices of paired comparisons in Saaty's Analytic Hierarchy Process. In result of the



research, the information technology and an integrated software package for solving the problems of planning and
decision making in a complex organizational and production systems were created. Thus, for the first time the
problem of building the schedules for various criteria and selecting the best of them was solved in the complex.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: MateMaTi4Hi MOZIEJI Ta METOAM i€PAPXIYHOTO MJIAHYBAHHS Ta IPUIAHATTS PilleHb

B BUPOOHMYMX CUCTEMAX 3 0OMEXEHUMU PECypCcamMu

Haszga HTII anrJificbKo10: Mathematical models and methods for hierarchical planning and decision making

in production systems with limited resources

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH:

l'asy3b 3aCTOCYBaHHS:

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Meroposnoris no6ynoBu iepapxiyHuX MOJEEN TJIaHYBAHHS Ta IPUMHATTS PillleHb B CKIIAJHUX
opranizaulilHO-BUPOOHNYMX cucTeMax. CucTeMa HOBUX BUCOKOE€(EKTUBHUX B3a€EMO3B'SI3aHUX QJITOPUTMIB
PO3B'A3aHHA 3a7a4 IUIaHYBaHHS 34 PI3HUMU KPUTEPISIMU ONTUMAIbHOCTI. KOHCTPYKTHBHI MaTeMaTUyYHi MO eTi
ONTMMi3allii JIiHITHOTO Ta BUNYKJIOTO KBaJPAaTUYHOTO IIPOTPaMyBaHHS B METOi aHasi3y iepapxii Caari g
3HAXO/’)KEHHSI Bar 3a JOOPE UM N0raHO MOTO)KEHMMHU HEOQHOPITHUMU MaTPULISIMU [IaPHUX IOPiBHSHb, 32
MaTpULISIMU [IaPHUX MOPIiBHSHB, 10 HE MiCTATh LU(POBOI iHpopMmallii Ta 3a MAaTPULSIMU NTAPHUX MTOPIiBHSHB 3
0HOOIYHNMY OOMEKeHHsIMU. [HopMaLifiHa TeXHOJIOTIS Ta iHTerpoBaHMi [aKeT [IPOrpaM, Lo peaiisye
PO3B's13aHHS 337ja4 IIJIaHYBAaHHS B CKJIaJIHUX OPraHi3alliiHO-BUPOOHUYMX CUCTEMaxX 3a Pi3HUMHU KPUTEPisIMU
ONTUMAJIbHOCTI Ta 337a4i 6araTOKpUTEpiaIbHOTO BUOOPY Ha OCHOBI HOBUX MOZeJIell ONTUMIi3allii 32 HEOAHOPIZHUMHA

MaTpULSAMY NIAPHUX MOPIBHAHD 71 3HAXOI KEHHS Bar B METOIi aHasli3y iepapxii Caari.
ConiasibHO-eKOHOMIYHA cipsimoBaHicTe HTII:
Brnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy: 3 poku
3aKiHYeHHs eTamy:

Crno>KuBavi NPOAYKILii: Bifiny aBTOMaTH30BAHUX CUCTEM YIIPABJIHHA BUPOGHULITBOM; CUCTEM YIIPABIIiHHS
IIPOEKTaMHU; aBTOMAaTU30BAaHOTO IPOEKTYBaHHS, aBTOMATH3allii HAyKOBUX [IOCJIiI>)K€Hb, PO3POOKM CUCTEM LITyYHOTO

iHTeJIeKTy
IlepcnieKTHBHI PUHKH: OpraHizallii Ta BADOGHUKH Y Pi3HUX rajty3sax HAPOJHOTO rocnofapcTsa Ykpainu ta CHI
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
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