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1. ABTOMaTH30BaHe KEPYBaHHA MIPOLECOM CTPYKTYPHO-TIAPAMETPUYHOTO CMHTE3Y CKJIaJOBUX HYYKUX IHTETPOBAHUX

CHUCTEM

2. The automated control of the structural-parametrical synthesis process of flexible integrated systems
components

Pedepar:

1. Incepranifina po60Ta IPUCBIYeHA BUPIIIEHHIO 3aBAAHHS MiJIBULIEHHS SIKOCTi Ta 3BMEHIIEHHS TPYAOMiCTKOCTi
pileHs, o0 NpUIMalOThCS IIPYU MTPOEKTYBaHHI THYYKUX iHTerpoBaHux cucteM (I'IC), miasxom po3pooKu METOOUYHUX,
iHpopmaLiiHUX, aJITOPUTMIUYHUX Ta IPOIPAaMHUX 3aC00iB aBTOMATHU30BaHOI'O CUHTE3Yy Ta MOJEJII0BAHHS HY4YKUX
BHpobHMYNX KoMipok (I'BK), mo e cknagosumu I'IC. B pe3ysnbTarti BAKOHAHUX JOCIIKEHb OTPMMaHi HOBi HayKOBi
pe3ysbTaTi: 1) HAGYB [OAAIBIIOTO PO3BUTKY MifXi 10 KOMIJIEKCHOTO PO3B'S3aHHS 3aja4i aBTOMaTU30BAHOTO
CHHTEe3y KOMIOHYyBasnbHUX CTPYKTYp (KC) I'BK, mo BRocKkoHaseHM OPiBHSIHO 3 iCHYIOUMMH MiAX0JaMU 32 PaxyHOK
BBEJICHHSI JOJJATKOBHUX OOME>KEHb HAa PO3MIlll€HHS TEXHOJIOTIYHOro 06sanHaHHs (TO), GopMyBaHHSI MHOKXUH
MapupyTiB 06¢cyropyBanHs TO MPOMHUCIOBUMU POOOTAMU Ta 3aCTOCYBAHHSI iMITAL[iITHOTO MOJIE€IIOBAHHS [1JIS1

00paHHS ONTUMAJIbHUX 32 ITPOAYKTUBHICTIO pillleHb HAa MHOXKMHAX BapiaHTiB po3MileHHs Ta o6ciyroByBaHHs TO; 2)



3aIPONIOHOBAHO HOBUH (pOPMaIi30BaHMI OIMC POOOYMX 30H NPOMUCIOBUX poboTiB (I1P), siknii 103BOJIsIE ONMCaTH
poboui 30HU cKIagHoi popmu, 10 JajI0 MOXKJIMBICTD BIleplie peaslidyBaTy aBTOMAaTU30BaHe PO3B'SI3aHHS 3334l
onTtumasnbHoro poamimeHHs TO I'BK 3i cTpykTypolo 6araToBepCcTaTHUX pOOOTH30BaHUX TEXHOJIOTTYHUX KOMILJIEKCIB
17151 TIP 3 po604010 30HOI0 CKJIAHOI IPOCTOPOBOi (popMmHU; 3) BIieplIe 3alIPOIIOHOBAHO BUKOHYBATU
aBTOMATM30BAaHMIA BUGIP ONTUMAJILHOTO MapipyTy o6cayrosyBanHs TO B ['BK npuitHATOI CTPYKTYpH, 110
o6cyrosyioThes 1P, Ha MHOXKHMHAX CTpaTeriil 06c1yroByBaHHs; 4) po3pobJieHa HoBa YHiBepcasbHa iMiTalilfiHa
mogesnb pobotu I'BK, 110 € iHBapiaHTHOIO 10[10 KijIbKicHOTO i sKicHoro ckiany TO I'BK ta crpareriii
06CIyroByBaHHsI. BCi HAyKOBO-TEOPETUYHI PO3POOKU Peasi3oBaHO y BUTJISi pO3PO6JIEHOTO IPOrPaMHOrO
IPOAYKTY. PO3p0o61eHO alropuTMiyHe Ta NporpamHe 3abe3rnedyeHHs, 0 BUKOHYE MOIIYK ONTUMAIbHOIO 3a
IIPOJIYKTUBHICTIO BapiaHTy PO3MillleHHs B TPMMIPHOMY IIPOCTOPI i3 BpaxyBaHHSM JOJATKOBUX OOMEXEHb Ha
poamitieHHs1 TO. Po3po671€HO METOAUKY, aJITOPUTMIUHE Ta IIPOrpamHe 3ab6e3nedeHHs! (OPMyBaHHS IOBHUX
MapupyTiB o6¢cyrosyBanHs TO nmpomucyioBrumu pobotamu B I'BK 3 movartky 1o 3akindeHHs po6otu ['BK i3
BpaxyBaHHSIM yCKJIAJHEHb TUITY IIPOIYCKiB Ta IEPEBCTAHOBJIEHD, YHIBEPCAJIBHI 10 BiJHOIEHHIO 10 CTPATETIN
o6cyroByBaHHs TO. Takox po3po6JieHO psif, HOBUX e(PEeKTUBHUX cTpaTeriit o6cimyropyBanHs TO I'BK, o

IO3BOJISIOTH MiABUILYBAaTH NIPOAYKTUBHICTL ['BK.

2. The thesis is devoted to solving the task of increasing the quality and decreasing labor intensiveness of the
solutions that are considered while designing flexible integrated systems (FIS) by the designing methodical,
informational, algorithmical and software means of computer-aided synthesis and simulation of flexible
manufacturing cells (FMC) as parts of FIS. As the result of fulfilled research the new scientific results are got: 1) the
approach to complex solving the task of computer-aided synthesis of FMC layout structures (LS) has got further
development that is improved compared to existing approaches due to taking into consideration the additional
limitations to technological equipment (TE) layout, forming sets of TE servicing routes by industrial robots and
using simulation for choosing optimal variants by productivity on the sets of TE layout and servicing variants; 2)
new formal description of industrial robots (IR) working areas is proposed that allows description of working areas
with complex form that has given at the first time the possibility to realize the computer-aided solving the task of
optimal TE layout in FMC with structure of multiple-machine robotic technological complexes with IR having
complex space form working area; 3) at the first time it is proposed to fulfill computer-aided choice of optimal TE
service route on the sets of servicing strategies in FMC with accepted structure that are serviced by IR; 4) a new
FMC simulation model is designed that is invariant to quantitative and qualitative composition of FMC TE and to
servicing strategies. All scientific and theoretical workings are implemented to designed software. The designed
algorithmical and software supports fulfill searching optimal by productivity variant of layout in 3D-space with
consideration of extra limitations to TE layout. The methodic, algorithmical and software supports of forming full
TE service routes by industrial robots in FMC from the start to ending of FMC work are designed. They consider
complications of gaps and resets and are versatile to TE service strategies. A set of new effective strategies of FMC
TE servicing strategies are designed also. They allow increasing FMC productivity.
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