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Tema gucepranii:

1. MaremaTr4yHa MOJI€JIb i METOJ, PO3B'sI3aHHS OINTHMMIi3alLifHOI 3a4a4i PO3MILEHHS UUJIIHAPIB 1 apaseserninenis y
MpU3Mi 3 ypaxyBaHHSIM CHELiaJIbHUX OOMEXEHb

2. A mathematical model and method for solving packing optimization problem of cylinders and parallelepipeds
into a prism with account of special restrictions

Pedepar:

1. ocaimKyeTbCs 3afjaya pO3MillleHHSI TPMBUMIPHUX T€OMETPUYHHUX 00'€KTIB Yy IIPU3MI 3 YpaxyBaHHIM
TEXHOJIOTTYHUX OOMEXeHb Ha MiHiMaJIbHO IPUIYCTUMI BiicTaHi Ta 30H 3a60pOHU. METOI0 pO60TH € MaTeMaTUYHe
MOIETIOBAHHSI Ta pOo3p06Ka METOMiB PO3B'sI3aHHS ONTHUMI3allifHOI 3a/1a4i pO3MillleHHS HUJIiHAPIB i mapasneseninemis
y [IpY3Mi 3 ypaxyBaHHSM 33jaHUX MiHiMaIbHO MPUITYCTUMUX BificTaHell i 30H 3a60pOHU. BUKOPUCTOBYETHCSI METOT,

®-PyHKILiH, METOJ, NOCiOBHO-OAMHOYHOTO PO3MIlll€HHS, 10 I'PYHTYETbCS HA allPpOKCHUMALlil 06'€KTIB,



MO M(}piKOBaHUI METOJ, OKOJIB, O 3BY>KYIOTbCS, MOOU(PIKOBAHUI METOJ MOXKJIMBUX HAPSIMKIB. [I7151 YCETIBHOTO
MOJeJII0BaHHS BUKOpUCTOByeThcsl EOM. Bniepiue no6yioBaHi MaTeMaTHYHa MOJIeJIb 3a11adi pO3MillleHHS Pi3HUX
UMJIiHAPIB i Napaseseninenis y Npu3Mi 3 ypaxyBaHHSIM MiHiMasbHO NIPUITYCTUMUX BificTaHe! i 30H 3a00pOHU Ta
MaTeMaTU4Ha MOJeJIb 3a7ja4i PO3MillleHHS OJJHAKOBUX LMJIIHIPIB y MPU3Mi 3 ypaxyBaHHSIM 30H 3a00POHU.
[TobymoBaHo crieniajibHe AepeBo po3B'a3KiB. Po3pobiaeHo Mmopudikalii METOy OKOJIiB, 110 3BY>KYIOThCSL.
3anpornoHOBaHO €NUHUI NiAXiM 4O PO3B'SI3aHHSINOCTABIEHUX 3a1ay, SIKUI [10J1srae y KoMOiHallii MeToAy MOMyKy
[IOYaTKOBUX HAOJIVKEHb [0 JIOKAJIbHUX €eKCTPEMYMIB, MO (PIKOBAHOTO METOJLY OKOJIiB, L0 3BY>KYIOTbCS], Ta
MO1(pIKOBAaHOTO METOIy MOKJIMBUX HAIlPSIMKiB. Pe3ynbTaTy pob0TH BIIpOBasiKeHi Ha Jlep>kaBHOMY HayKOBO-
BUpOOHMYOMY HinnpreMcTBi "Mepuzian” ta y BAT 3aBop "[loTeHuian" y BUIJISIAi KOMILIEKCY rporpam 1jst EOM.
Po3pobseHe nnporpaMHe 3a6e3M1€4eHHs HaJlalo MOXKJIMBICTb YaCTKOBO aBTOMATHU3YBaTHU IIPOLIEC IIPOEKTYBAHHS.
[IporpamMu MOXHa TaKOX BUKOPMCTOBYBAaTH B CUCTEMAX aBTOMATHU30BAHOT'O [IPOEKTYBAHHS Pi3HUX TEXHIYHUX
CHUCTEM Ta IPUCTPOIB y MAIIMHOOYAYBaHHI, B 3a7jauax [IepeBE3€HHS BAHTaXIB, B 3ajauax 30epiraHHs 3aracis Ha

CcKnagax i T.i.

2. A problem of packing of three-dimensional geometrical objects into a prism with account of technological
restrictions on admissible distances and prohibited areas is investigated. The purpose of the thesis is mathematical
modeling and development of methods of solving an optimization packing problem of cylinders and parallelepipeds
into the prism with account admissible distances and prohibited areas. Utilized are a method of ®-functions,
method of consecutive-single packing based on approximations of objects, modified method of decremental
neighborhood and modified method of possible directions. To realize computational modeling a computer is used.
For the first time a mathematical model of the packing optimization problem of cylinders and parallelepipeds into
the prism with account restrictions on admissible distances and prohibited areas and a mathematical model of the
problem of packing of identical cylinders into the prism with account prohibited areas are built. A special decision
tree is constructed. Modification of a decremental neighborhood method are developed. A new integrated
approach for solving problems is offered. This approach consists in a combination of a method of searching for
initial approximations of local extremums, modified method of decremental neighborhood and modified method of
possible directions. Outcome of the thesis was introduced into the State research-and-production enterprise
"Meridian" and "Potential" as a complex of the computer programs. The software developed allows in part
automate designing. It may be also applied in systems of automated designing of various technical systems and
devices in mechanical engineering, in tasks of cargoes transportation, in tasks of stocks storage on warehouses
etc.
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