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Pedepar:

1. O6'eKT BOCIIIPKEHHS: CTPYKTYPU riOpUAHMUX €JIEKTPOMEXaHIYHUX IIEPETBOPIOBAaYiB eHeprii. MeTa poboTu:
PO3pO6JIEHHS B3a€MOIIOB'SI3aHOI CYKYITHOCTi CUCTEMHMX METOZIB aHasli3y i CUHTe3y ribpuiHuX CTpyKTyp EM-
00'eKTiB Ha OCHOBI BUKOPUCTAHHSI iX TeHeTUYHUX [IPOrpaM CTPYKTYPOYTBOPEHHS 1181 MifBULIEeHHS e(peKTUBHOCTI
IIOIIYKOBUX ITPOEKTHUX MpoLenyp. MeToau NocifiKeHHs: CTPYKTypHO-CUCTeMHUI Nifxif, Teopist EM, ocHOBU
Teopii reneTn4yHOI eBosmoLii EMIIE, cucreMHe i reHeTUYHE MOAENOBaHHA EM-CTPYKTYp, METOAY OUCKPETHOI
MaTeMaTHKY, YHUCEeJIbHI PO3PaXyHKU €JIeKTPOMArHiTHUX T10J1iB, MeTOX (Di3MYHOrO i €BOJIIOLIIHOTO eKCIIePUMEHTIB.
TeopeTuyHi Ta MpaKkTUYHi pe3yJIbTaTU: 32 Pe3yjbTaTaMU CUHTE3Yy CTBOPEHO CUCTEMAaTU30BaHi reHeTUYHi 6a3u
IAHUX, KaTaJOTU BUIOBOI Pi3HOMaHITHOCTI ri6puaHux KiaciB EM-CTpyKTyp (MaHiyiaTopiB CTaleBUX TPyO, MOTOP-
IIMMH]EiB, MOTOP-KOJIiC, aBBTOHOMHUX CHCTEM €JIEKTPO>KUBJIEHHS, BiTporeHepatopis). HaykoBa HoBu3Ha:

PO3BUHYTO METOJ, FT€HEeTUYHOTO aHali3y riopuaHux EM-CTpyKTyp, 10 cripusie 1Oro BUKOPUCTAHHIO JJIS1 CKIIAIHUX



EM-006'eKTiB; Brieplie 3 ypaxyBaHHSIM K iCTOPUYHO BU3HAYE€HUX BUJIiB, TaK i HESIBHUX BUJiB, SKi L€ He 3aMisHi B
TeXHIYHil eBoJoLii KJ1acy, BU3HAYEHO MaKpOT'€HEeTUYHi IpOrpaMy FeHETUYHO JOIYyCTUMUX KJIaciB riopugHux EM-
CTPYKTYP Ta iX KiJIbKICHUM CKJIa], IO € CUCTEMHOIO OCHOBOIO [IJIS [IOCTAHOBKHU i PO3B'sI3aHHA 337,24 CUHTE3Y
riopugHux EM-06'eKTiB; Biepie po3po6IeHO FeHeTUYHI MOJIeli i MeToAu CUHTe3y riopugHux EM-cTpykTyp
BHYTPILIHLOPOAOBOTO i BHYTPIIIHLOBUOBOIO PiBHIB, 1110 BpaXOBYIOTh 3a/laHi €JIEKTPOMArHiTHI, CTPYKTYPHI Ta
€MEeP/I’KEHTHI BJaCTUBOCTi cuHTe30BaHux EM-006'eKTiB; Blepile 3allpOIIOHOBAHO MATPUYHUN METO, CUHTE3Y
riopupHux EM-cTpyKTyp 4J1s1 oBinbHUX KiaciB EM-06'exTiB. [IpegMer i cTyniHb BIPOBAJKEHHS: pPe3ybTaTu
IycepTaliiHOI po60TH BIPOBAIKEHO: Y BUIJISIAI KAaTAIOTy TEXHIYHUX PillleHb i pO3paxXyHKiB ri6pUIHUX CTPYKTYP
moTop-ummnuHeiB Ha TOB "TexnoCBIT-Ykpaina" (M. KuiB); y Burnsai katanory riopugaux EM-cTpykryp
€JIEKTPOMEXaHIUHMX MaHIIyJISITOPiB CTajleBUMHU TPydamu Besimkoro fiametpy Ha TOB "BIT "[Ipommanicepsic” (M.
KuiB); B HaBYa/IbHO-METOANYHIN POOOTI Ha Kadeapi eJIeKTPOMEexaHiku Ta Ha Kadeapi KOHCTPYIOBAHHS BEPCTATIB i
mamuH MMI HTVYY "KIII im. I. Cikopcbkoro”. Cpepa BUKOPUCTAHHS: OTPUMaHi MPaKTUYHi pe3ysIbTaT qucepTalii
PEKOMEHAYIOTBCS 4,0 BUKOPUCTAHHS Ta BIIPOBAKEHHS Y rajly3sX, OPi€HTOBAHUX B II€PIIy YEPTY HA CTBOPEHHS
CHACTEMHOI METOJ0JI0Tii FeHETUYHOr 0 NPOeKTyBaHH ckaagHux EMC, po3po6Ky iHpopmaliiiHoro 3a6e3ne4eHHs
[IOIIYKOBOTO iHTepdeiicy njis HoBOro rnokosinHsa CAIIP, cTBopeHHs iHHOBaLifHUX 6a3 JaHMX i 6a3 3HaHb,
PO3B'sI3aHHS MOIMYKOBUX 337ja4 CUHTE3Yy CKJIATHUX cyMimeHnx EM-06'eKTiB Ha MiXKIUCLIUIIIIHADHOMY PiBHI, B
KOHCTPYKTOPCHKUX i IPOEKTHUX OpraHizallisix, 3aBoJjax-BUPOOHMKAX Ta B HAaBYaJIbLHOMY IIPOLIECi /171 CTYI€HTiB

BUIIMX HaBYaJIbHUX 3aKJaJiB €JIeKTPOMexXaHiqYHOoro podisio.

2. The object of research: structures of hybrid electromechanical energy converters. The purpose of research:
development of interdependent set of system methods of the analysis and synthesis of hybrid structures of EM-
objects with the use of their genetic structurization programs for increase in project search procedures efficiency.
Research methods: structural systems concept, theory of electrical machines, bases of the genetic evolution
theory of electromechanical energy converters, system and genetic simulation of EM-structures, discrete
mathematics methods, numerical calculations of electromagnetic fields, methods of physical and evolutionary
experiments. Theoretical and practical results: by results of synthesis the systematized genetic databases,
directories of specific variety of hybrid classes of EM-structures are created (manipulators of steel pipes, spindle-
motors, motor wheels, autonomous systems of power supply, wind generators). Scientific novelty: the genetic
analysis method of hybrid EM-structures, that promotes its use for difficult EM-objects; for the first time taking
into account both historically known types, and implicit types which aren't involved in technical evolution of a
class yet, the macrogenetic programs of genetically admissible classes of hybrid EM-structures and their
quantitative composition which is a system basis for setting and solving the tasks of synthesis of hybrid EM-objects
are defined; genetic models and methods of synthesis of hybrid EM-structures of intrageneric and intraspecific
levels which consider the certain electromagnetic structural and emergent properties of the synthesized EM-
objects are for the first time developed; for the first time it is offered the matrix approach of synthesis of hybrid
EM-structures for any classes of EM-objects that gives the possibility to use the automation of labor-consuming
procedures of structural synthesis, creation of information databases and development of the systematized
directories of hybrid EM-objects for automated design engineering systems. Subject and degree of
implementation: the results are implemented: in the form of the directory of technical solutions and calculations of
hybrid structures the motor spindles on LLC 'TekhnoSVIT-Ukraine' (Kiev); in the form of the directory of hybrid
EM-structures of electromechanical manipulators of steel pipes of big diameter on LLC 'ME Prommashservice'
(Kiev); in educational and methodical work at department of electromecanics and department of designing of
machines and machines MMI NTUU "I. Sikorsky KPI". Sphere of use: the received practical results of the research
are recommended for use and implementation in the industries oriented first of all to creation of system
methodology of genetic design of difficult EMS, development of information support of the search interface for
new generation of automated design engineering systems, creation of innovative databases and knowledge bases,
solving of search tasks of the difficult combined EM-objects synthesis at the cross-disciplinary level at the design
and project organizations, the manufacturing plants and in educational process for students of the highest
scientific institutions with an electromechanical profile.
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