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Pedepar:

1. O6'exToM AuCepTaLiliHOI pOOOTH € MPOLEC TEOPETUYHOIO ITPOEKTYBAHHS aBiallilHUX IBUTYHIiB. MeTOI0
IOCJIiIKeHHS € po3pobKa MaTeMaTUYHUX MOJieJiell Ta MeTO/iB, HEOOXiHUX /11 ypaxyBaHHS SIKiCHUX i KiJbKiCHUX
XapaKTEePUCTHUK aBialliiHOTO ABUTYHA, Ta MOJAJIBIIOrO iX BUKOPUCTAHHS [AJ1s1 TIOIIYKY MOr0 palioOHaIbHUX
napaMerTpis. [I71s1 po3B'si3aHHS IOCTaBJIEHMX 3aBaHb OyJIM 00paHi METOAU TeOPii HEUiTKUX MHOXKUH, 10 JO3BOJIMIIN
CUHTE3YyBaTU HEYiTKi MOJieJli 00'eKTiB, SKi TOCHiTKYIOTbCS, METOAM HEYITKOI KlacTepusallii 4151 3HaXOA>KEHHS
napameTpiB QyHKIiM HaJIeSKHOCTI HEUiTKUX 3MiHHMX, METOI ONITUMI3allii, Ta €BOJIIOLifHI MeTOAM MOIIYKY [1JIs
3HAXO/’)KEHHSI pallioHaJIbHUX [TapaMeTpiB 06'ekTa. HaykoBa HOBU3HA O€P>KaHUX PE3YyJIbTATIB [10JISITa€ Y TAKOMY:
BIleplIe PO3p006JIEHO METO, IPUCKOPEHHS PO3PaxXyHKIB 1151 BUOOPY pallioHaJIbHMX ITapaMeTpiB aBialliitHUX
IBUTYHIB, SIKUI [IOJISITA€ B TOMY, 110 3a0e3Ievyye MpoBeeHHs CKIaJHUX OOYMCIeHb Ha alPOKCUMALIiHINA HeviTKil

MoZeJIi 3aMiCTh iICHYIOUMX CKJIaIHUX MOJeJiel], 0 J03BOJIsle CKOPOTUTH Yac Ha BUOGIp palioHaJIbHOTO pillleHHs,



3aJIMIIAIOYU [IPUITYCTUMY TOYHICTb PO3PAXyHKIB.YyLOCKOHAJIIEHO METOM, MO E€JIIOBAHHS HEJIIHIMHUX 3aJI€KHOCTEN
HeviTkuMu MogesnsiMu MampaHi 1 Takari-CyreHo y rajysi TeOpeTU4YHOrO IIPOEeKTYBAaHHSI ra30TypOiHHUX aBialiliHuX
IBUTYHIB, 10 J,O3BOJIsI€E BPaxXyBaTU SIKiCHi XapaKT€PUCTUKHU 00'€KTa TPOEKTYBaHHS Ta CKOPOTUTHU Yac Ha
IIPOBEJIEHHS TPOEKTHUX PO3PaxyHKiB. JlicTany nojasbiinii pO3BUTOK METOAM CUHTE3y HEeUiTKUX Mogeseil MamzaHi
11 Takari-CyreHo 3a J0IOMOTOI0 HEYiTKOI KjlacTepu3allii 17151 3HaXOKeHHs TapaMeTpiB (PyHKIIii HaJe>XKHOCT]
HEYiTKMX MOJIeJIEN, 10 T03BOJISIE BPAaXyBaTH BJIACTMBOCTI BXiIHAX YMACJIOBUX JJAHMX i TEHETUYHOTO aJIFOPUTMY 3
MoAnGIKOBAaHUM ONIEPaTOPOM MYTallii, SKUH Jja€ MOXJIUBICTb IPUCKOPUTHU 301KHICTb aITOPUTMY Ta 3MEHIIUTHU Yac
Ha 11o6y0By Mogei. [[pakTuiHe 3HaY€HHs OJlep>KaHUX Pe3yJIbTaTiB M0JIArae B HACTYIIHOMY: PO3pPO0JIeH] B
IYcepTaLiiiHiil MeToau oO6yLOBU HEUiTKMX CUCTEM Ta iX IporpaMHa peasisallisi JaloTh MOKJIMBICTh BPaXOBYBaTH
€KCIIEPTHUM JOCBi], y IIPOLIECi IPOEKTYBAaHHS aBiaJ|BUTYHIB i BAKOPUCTOBYBATU TaKi MO 115 3HAXOIKEHHS
ONTHMAJIbHUX NTapaMeTpiB aBialliiiHUX ABUTYHIB, 110 JO3BOJISIE MiIBUMINATY €(PEKTUBHICTb MOMYKY ONTUMAJIbHUX
pilieHs 3a paxyHOK BUKOPUCTaHHS IIPUCKOPEHUX PO3PAXyHKIB 3a IOITOMOI0I0 HEYITKUX allpOKCUMAaLIIHUX
Mogesnei. PesysbraTu fucepTaliiiHOro JOCiiIKeHHs BIIPOBapKeHi Ha 3anopisbkoMy MalInHOOYAiBHOMY
KOHCTpYyKTOpcbKOMy 610po im. O.I'. IBuenka "Tlporpec” Ta y HaByanbHUI Npouec HaljioHanbHOro aepoKOCMi4HOTO
YHiBEpCUTETY.

2. The process of the theoretical designing of airplane engines is the object of dissertation research. The aim of
research is development of methods and mathematical models necessary for the taking into account qualitative
and quantitative descriptions of airplane engine and further using them for the search of its rational parameters.
For the solving of the given tasks the methods of fuzzy set theory, that allows to synthesize the fuzzy models of the
investigated objects, methods of fuzzy clustering for finding memberships functions parameters, optimization
methods, methods of evolutionary search for finding the rational parameters of object, were chosen. The scientific
innovation of the got results consists of the following: for the first time the method of acceleration of calculations
for the choice of rational parameters of aircraft engines, which provides to carry out the complex calculations on
an approximate fuzzy model instead of existent difficult models, that allows to reduce time for rationaldecision
choice, saving accuracy. The method of nonlinear dependences modeling by the Mamdani and Takagi-Sugeno
fuzzy models at theoretical design of gas-turbine aircraft engines that allows to take into account qualitative
descriptions of design object and reduce the design calculation time is improved. The methods of synthesis of the
fuzzy Mamdani and Takagi-Sugeno models using fuzzy clustering for finding the memberships functions
parameters, that allows to take into account the features of input numeric data and genetic algorithm with the
modified mutation operator, that allows to improve the algorithm performance and reduce time for construction
of model have been got further development. The practical value of the got results consists of the following: the
methods of construction of the fuzzy systems and their programming realization developed in dissertation work
allow to take into account expert knowledge in the design process that allows to increase efficiency of optimum
parameters search using fuzzy approximation models. The results of dissertation research are used in the
Zaporozhian machine-building designer bureau named by A.G. Ivchenko "Progress" and in the educational process
of university.
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