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1. MaremaTryHa MOJI€JIb Ta YUCEJIbHI METOAM PO3B'A3aHHA 3aa4i ONTUMI3allil pO3MIllleHHS IIPSIMOKYTHYKIB

2. Mathematical model and computational methods for solving a problem of rectangles placement optimization

Pedepar:

1. O6'exToM mocimKeHHs € rpoiuiec dopmarizaliii MaTeMaTUYHOI MOZeJli 3a7jayi po3MillleHHSI TeOMETPUYHUX
00'eKTiB IIPSIMOKYTHOI (OpMU. MeTO0 po60OTH € BLOCKOHAJIEHHSI MAaTEMaTUYHOI MOJIeJli Ta pO3pOOKa YUCEIIbHUX
METOIiB PO3B'sI3aHHS 3371a4 ONTUMAJIbHOTO PO3MillleHHS MPSIMOKYTHUKIB [IJIs CIIELiaIbHOTO KJacy PYHKILIM L.
MeTonamu [OCIiIPKEeHb € arapat CTPYKTYP JIiHIHHUX HepiBHOCTE 17151 TOOYZL0BU MaTeMaTU4HOI Moiesli 3a1ayi
onTUMi3zallii; MeTogu yMOBHOI oNTUMIi3allii Ta METOIY OJHOBUMIPHOI ONTHUMI3allii 171 pO3pOOKU YMCEIBHUX METOIiB
PO3B'sI3aHHS 3a7a4i ONTUMIi3allii; MaTeMaTUYHUI aHai3, TEOPis CKIATHOCTI, 32CO0M MaTeMaTUYHOI CTaTUCTUKHY,
arpokcumaris ta intepnossanis QyHkuii ayst JocinkKeHHs 30DKHOCTI Ta YaCOBOi CKIIaHOCTI po3p0o6ieHNX METOIB.
TeopeTuyHi pe3ysbTaTy pOOOTHU NOJISITAIOTh B PO3POOLLi HOBUX 6ibll ePEeKTUBHUX 32 YaCOBOIO CKJIAAHICTIO
YUMCEeJIbHAX METOJIiB PO3B'SI3aHHS 337124 ONTUMAJIBHOTO PO3MillleHHS FEOMETPUYHUX 00'€KTIiB IPSIMOKYTHOI (popMu
17151 HeTIepepBHO IrdepeHLiiioBaHMX KPUTEPIiB IKOCTi. [IpakTUyHi pe3ynbTaTi po60TH MOJISATaloTh Y CTBOPEHHI

IIPOrpaMHOro 3a6e3IeyeHHs [JIsl PO3B'SI3aHH 33/1a4 ONITUMAaJIbHOI'O PO3MillleHHSI IIPSIMOKYTHUKIB i3 HerlepepBHO



IvdepeHLiioBaHUMU KpUTEPisiMu sIKOCTi. HaykoBa HOBU3HA: HabyJa OJAbIIOTO PO3BUTKY MaTEMAaTUYHA MOJEJIb
3a/1a4i oNTHUMI3alii po3MileHHSI reOMEeTPUYHUX 06'€KTIB IPSIMOKYTHOI POPMHU i3 ypaxyBaHHSIM HellepEPBHO
IvdepeHLiioBaHUX KPUTEPIiB SIKOCTI; BIieplie po3pobsieHo Moaudikallilo MeToay NpoeKllii rpafieHTy, KKy 6yjo
Ha3BaHO MeToJ, G-IIPOEKLii, 1[0 BpaxoBye cneuu@iky MHOKWHY MPUITyCTUMUX PO3B'sI3KiB I0CTABJIEHOI 3a1a4i
OITUMI3allii; HOBEIEHO TEOPEMY IIPO TEOPETUYHY OLIIHKY Ta HAZLAHO CTATUCTUYHY OLIiHKY YaCOBOI CKJIQLHOCTI
MeTtony G-mpoexliii; Briepiie JoBeJeHO TeopeMy PO 301KHiCTh 1obynoBaHoro merony G npoexiuii 1o cranioHapHoi
TOYKHU; BIlepIle PO3p0o6IeHO METO, CIIPSIMOBAHOTO Iepebopy MoOYA0BAaHUXK ONMYKJINX MiIMHOXWH [1J151 PO3B'SI3aHHS
BUXiJJHOI 3a/1a4i onTMMi3alii 3a HerepepBHO NU(EePEHLIOBAHUMU KPUTEPISIMU SIKOCTi Ta HAZLAHO CTATUCTUYHY
OLIiHKYy /IOT0 4YaCOBOi CKJIaIHOCTI. Pe3yspTaTy HayKOBUX NOCIIIKEHDb BIIPOBAKEH] B JKUTOMUPCHKOMY JI€P>KaBHOMY
TEXHOJIOTIYHOMY YHIBEPCHUTETI IIPpY BUKJIQJaHHI Kypcy "MaTeMaTudHi METOAM NOCIIIKEHHS onepauii”. Pesynbrary,
110 OTPMMAaHI B IMCEPTaLiliHil poOOTi, 32aCTOCOBYIOTHCS IJ1s1 PO3B'sI3aHHS ONTUMI3aLiMHUX 334a4 B TUIIJIOMHOMY
IIPOEKTYBaHHI CIeLiaicTiB Ta aTecTaliiiHuX poboTax MaricTpiB Kadepu IPOrpaMHOro 3a6e3Ne4eHHs

004K CII0BaIbHOI TeXHIKM JKUTOMUPCHKOTO Nep>KaBHOTO TEXHOJIOTIYHOrO YHiBepcUuTeTy. [InanyeTbest
BIIPOBAJPKEHHSI 17151 IPOBEICHHS IPUKJIAAHUX NOCiIPKeHb B [HCTUTYTI Tpo6sieM MOZeIIOBaHHS B €HePreTulli im.
I'.€.IlyxoBa HAH Ykpainu (M. KuiB), I[HCTUTYTi mpo6jieM MaTeMaTUYHUX MalIH i cucteMm (M. KuiB), IHCTUTYTI
KibepHeTukY imeHi B.M.I'mymkosa HAH Vkpainu (M. KuiB) Ta iH. PesysnbTaTu BOCiIpKeHb MOKYTh OYTH BUKOPUCTAHI
Ha MPaKTUL 115 PO3B'A3aHHS [IPAKTUYHUX 33]1a4, 110 MOXKYTb OyTH 3BEZEHi [10 3a/1a4 ONTUMAJIbHOTO PO3MillleHHS
IIPSIMOKYTHUKIB i3 HeNlepepBHO Au(epeHiIOBaHUMI KPUTEPISIMU SIKOCTi, HANPUKJIA/, Y PafioTexHilli, eKoJIorii,
OyniBHULITBI Ta iH.

2. Object of research is considered a process of mathematical model formalization of problem of placement of
geometric rectangular objects. Research goal is considered the improvement of mathematical model and
development of numerical methods for solving problem of optimal rectangles placement with special criterions
functional. Methods of research are considered instrument of linear inequality structures for task mathematical
model building; the methods of conditional optimization and univariate optimization methods for developing
numerical methods of optimization problem solving; a mathematical analysis, complexity theory, methods of
mathematical statistics, approximation and interpolation of functions for researching convergence and timing
complexity of developed methods. Theoretical results of research are considered in development new, more
effective on timing complexity numerical methods for solving the task of optimal rectangles placement with
continuously differential criterions functional. Practical results of research are considered in creation of software
for solving the task of optimal rectangles placement with continuously differential criterions functional. Scientific
newsness: evaluated a mathematical model of problem of optimization of geometrical objects of rectangular form
accounting continuously differential criterions functional; first researched a gradient projection method
modification, so-called G-projection method, that accounts a specificity of feasible set of the problem set by;
proved a theorem about a theoretical evaluation and given a statistical evaluation of timing complexity of G-
projection method; first proved a theorem about convergence of constructed G-projection method regarding a
stationary point; first researched a method of a directional selection of constructed convex subsets for solving an
initial problem of optimization with continuously differential criterions functional and given a statistic evaluation
of its timing complexity. The results of scientific researchesare inculcated in lecturing the course "Mathematical
methods of operations researchment” in Zhytomyr State Technological University. The results achieved in
dissertation are used for solving the tasks of optimization in diploma projecting of specialists and examination
works of holders of master's degree in the chair of software of Zhytomyr State Technological University. The
inculcation for adoption of applied researchments in G.E.Pukhov's Institute of Modelling Problems in Power
Engineering of the National Academy of Sciences of Ukraine (Kyiv), The Institute of Mathematical Machines and
Systems Problems of the Ukraine National Academy of Science (Kyiv), Glushkov Institute of Cybernetics of the
Ukraine National Academy of Science (Kyiv) is planned. The researchments results can be used on practice for
solving practical tasks that can be reduced to the tasks of optimal rectangles replacement with persistent
differential quality criteria, in particular in radio electronics, ecology, building, etc.
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