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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

MHOXVHHI 3BOPOTHI 3a7ja4i MEXaHIKM CTPYKTYPHO-CKJIAIHUX TEXHIYHUX CUCTEM

Ha3sBa po6oTH aHIJIilICbKOIO:

Multiple inverse problems of structural mechanics of complex systems

PedepaT ykpaiHCbKOIO:

O6'eKT DOCIIiIKEHHS: IPOLIEC CTBOPEHHSI TEXHIYHMX BUPOOIB Ta (M) TEXHOJIOTII iX BUDOOHUIITBA i3 3aJaHUM PiBHEM
SIKOCTI, IpeIMeT IocimKeHHs - popmMasnizoBaHi 3a5jadi IPOEKTYBaHHS, KOHCTPYIOBAaHHSI, KOHTPOJIIO,
IiarHOCTYBaHHsI, TPOTHO3yBaHHS, MILTHOCTi. MeTa - mocTaHOBKa i po3po6Ka MeTOiB pO3B'si3aHHS 33724
3a0€e31e4eHHs 33/1JaHOTO PiBHS XapaKTEePUCTHUK SKOCTI BUPOOIB LIIJISIXOM ONTUMAJIbHOIO BUOOPY KOHCTPYKTUBHO i
TEXHOJIOTIYHO OOI'PYHTOBAaHMX HOMiHAJIbHUX 3Ha4Y€Hb Ta JOIYCKiB HAa IEPBUHHI (PAKTOPU KOHCTPYKLiil. TeopeTnyHi
IOCIIiMKEHHS 37[iHCHIOBAJIMCH NIISIXOM MaTEMATUYHOTO Ta (Pi3YHOro MOJIeTIOBaHHS IIPUCTPOIB Ta MPOLIECIB i3
3aJIy4€HHSIM METOZiB [IPUKJIaIHOI MaTEMATUKY [IPY BUPIillleHH] 3aBaHb MiHiMi3ali, JiHilHOI anredpu, Teopii
MaTpullb, OLIiHIOBaHHS Ta ifeHTudikallii, MeToiB ONTUMAaBHOTO i aNalITUBHOTO yIpaBiiHHA. [lepeBipka
IIpaLe3AaTHoCTi Ta e(PEeKTUBHOCTI aJITOPUTMIB 37iMICHIOBAJIACS 32 OIIOMOTOI0 iMiTaliiiHOro MogesnoBaHHsI Ha EOM
3 BUKOPUCTaHHSIM Cy4aCHHUX 3acO0iB aBTOMaTH3allii MaTeMaTUYHUX 004YKMCIIeHb, BiOpPO- i TEH30BUMIpIOBaJIbHOI
anaparypu. B po6oti cpopmyiboBaHoO, popmMaizoBaHO 3a1a4uy 3a0€3MeUeHHs IPALle3JaTHOCTI CKIaIHUX CUCTEM,
PO3p0O6JIeHO y3araabHEHU METO, CTATUCTUYHOI OOPOOKY EMITIPUYHUX JAaHUX 3 [I0JIIMOaIbHUM 3aKOHOM
PO3II0ziny, 0 NO3BOJINJIO OAEPKaTy OiIbIll TOYHI 3HAUEHHSI [IapaMeTpiB 3 [1I€BHOIO HailHICTIO, pO3PO0JIEHO METO
IIPOOGHYX ITapaMeTpiB /1J11 YTOYHEHHS] MaTeMaTUYHUX MOJieJiell 3 BpaxyBaHHSIM CTYIIeHs ifeanisallii peajbHUX
00'eKTiB i iX yMOB ekcItyaTaiiii. Po3po6sieHo po3paxyHKOBO-€KCIIepUMEHTaNbHUM MeTog, ineHTudikauii ¢pisuko-
MEXaHIYHUX XapaKTePUCTUK MaTepiasliB, 3HANAEHO IX JOMYCTUMIi 3HAYEHHS 1 JOIYCKY HAa TEOMETPUYHI PO3MipU
€JIEMEHTIB KOHCTPYKIIii €JIEKTPOHHOrO BY3J14, SIKi TapaHTYIOTh IPaLe3aTHICTh B YMOBaX BKa3aHOIO Mepernany
Temnepatyp. Po3pobsenuit meToz no06yA0BY riOpUIHUX CTATUCTUYHO-AETEPMIHOBAaHUX MOZeJeN 6araToKacKagHUX
CKJIaTHUX CHCTEM J103BOJIMB B 12,8 pasiB 3MeHmUTH 06CIT HEOOXiTHNX €KCIIEPUMEHTaJIbHUX NOCTiIKeHb IIPU
MOJeJII0BaHHI IIOTY>KHOCTI JIiTAKOBOTO Bif[IOBinaya s 3abe3nedeHHs HOro npauesnaTHocTi. Pesynbratu po6otu
BUKOPMCTaHI B HABYaJIbLHOMY IIPOLECi ITPY BUKJIAJAHHI AUCLUIUIH "MaTreMaThyHi METOIM ONTHMMi3alii Ta

NIPUVHATTS pilleHs" i "MaTeMaTrnyHe MOJEIOBaHHS CUCTEM i IPOLIECiB".

Pedepar aHIJIiHCBKOIO:

The object of study: the process of formation and technical articles (and) technology of their production with a
given level of quality, subject of study - formalized the task of designing, constructing, monitoring, diagnosis,
prognosis, strength. The goal - setting and the development of problem-solving techniques to ensure a given level
of performance quality of products through the optimal choice of design and process-based nominal values and
tolerances for primary design factors. Theoretical studies were carried out by mathematical and physical modeling
of devices and processes using the methods of applied mathematics in solving problems of minimization of linear
algebra, matrix theory, estimation and identification methods of optimal and adaptive control. Checking the
efficiency and effectiveness of the algorithm using a computer simulation using modern means of automation of
mathematical calculations, vibration and strain gauge instrumentation. The paper formulated, formalized task of
ensuring the performance of complex systems, developed a general method of statistical processing of empirical
data polymodal distribution law that allowed us to obtain more accurate values with a certain reliability, developed
a method of test parameters to refine mathematical models taking into account the degree of idealization of real
objects and their conditions. Designed calculation-experimental method of identifying the physical and mechanical
properties of materials, found their allowable values and tolerances on the geometric dimensions of the structural
elements of the electronic assembly, which is guaranteed in the conditions specified temperature difference. The



developed method of construction of hybrid multistage statistically deterministic models of complex systems has
allowed 12.8 times reduce the amount of necessary experimental research in modeling capacity aircraft defendant
to ensure its operability. The results are used in the educational process in teaching disciplines "Mathematical
methods of optimization and decision making" and "Mathematical modeling of systems and processes."
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X. 3aKJIlI0YHi BiTOMOCTI
KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABIIiB
Binoyc Onekcangp CepriiioBud
['opouko Anpapiit Bosogumuposry
Koxkopes [Imutpo OsiekcanapoBud
Mapiina FOsig BacuniBaa
[Terpamyk CsiTyiaHa AHaTOJIiiBHA
Pointaman BineH IletpoBuy
Ckospos Ouser BitaniiioBny
Txauyk Bitanin [laBnoBud
Yonoschkui Poman I'enHanmifioBuy
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