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Pedepar:

1. O6'exT mocaimkeHHs - mpouecu ePEKTUBHOTO MOEIOBAHHS TEXHIYHUX i TEXHOJIOTIYHUX 00'eKTiB. MeTa
IOCJIiIKeHHS - MifBULeHHS e(PeKTUBHOCTI eKCIIepUMEHTAbHUX JOCIII)KeHb CUCTEM i ITPOIIECiB IIISIXOM
PO3pOOKU I1 3aCTOCYBaHHSI METOJB i IporpaMHo-anapaTHUX 3aC00iB MOJIEJ/II0BAHHS, 1110 1O3BOJISIOTh OJIEP>KYBAaTU
MaTeMaTU4Hi MOZEeJi 3a3Ha4Y€HNX 00'eKTiB TPU MiHiIMaJIbHUX YaCOBUX i BApTiCHUX BUTpaTax. MeTonu AOCHiIKEHHS
- MeTOJM KOMGIHATOPHOTO aHali3y 11 kaacudikauii niaHiB 6araropakropHoro excrepumeHty (BOE),
KOMOIHATOPHI METOMIM i METOZIX TeOpii MHOKKMH 151 TeHepallii ONTUMaJIbHUX 32 BapTiCTIO peasizarii riiaHiB
€KCIIEPUMEHTY, METOM IJIaHYBaHHS €KCIIEPUMEHTY i MaTEMaTUYHOI CTAaTUCTUKHU [1JIs1 OJlEP>KaHHS MaTEMaTUYHUX

MOJEJIEV CUCTEM i IIPOLECiB, IPalieHTHUN METOJ, AJIs1 ONTUMI3allii MAaTEMATUYHUX MOJIEJIEN CUCTEM i IIPOLIECIB,



METOJI CUHTEe3Y AMCKPETHUX IIPUCTPOIB [J1 aBTOMATH3aLlii TOCTiIKeHHS i T06Y0BYM ONTHMAaJIbHUX I1J1aHiB
eKCIIEpUMEHTY, IIPU po3po0Lli anlapaTHUX 3aCO0iB 17151 KOHTPOJIIO TapaMeTPiB Py IIPoBeeHHi 6araToakTOpHOro
eKCIIEpMMEHTY. AnlapaTypa [Js1 JOCJIiJKeHb - IEPCOHAIIbHUN KOMIT'IOTep, aBTOMOOiIb. TeopeTuyHi Ta npakTUyHi
pe3yJIbTaTy - po3pobJIeHNI MeTo, pO3B'si3aHHsI 3a1ay4i kinacudikauii niaanis BOE no3Bosise cTBOPIOBATH KaTaloOTH
TUIIOBUX MTPEICTABHUKIB, 110 OCOOJIMBO aKTyaabHO NPY BUPIilleHHI 3a7,a4 TUMi3auii Ta yHidikauii. 3anponoHoBaHui
MeToJ, 100yAoBYU KoMbiHaTOpHUX MiaHiB BOE nyis KinbkocTi focifis n > 8 i nporpamHo-amnaparHi 3acoou 1j1st
aBTOMAaTu3alii focaiIKeHHs i N0OyI0BY ONTUMAJIbHUX IIJIaHiB €KCIIEPUMEHTY 03BOJISIIOTh aBTOMATU3YBaTH IIPOLEC
BUpIIE€HHS 3aBIAHHS, CKOPOTUTU CTPOKU PO3POOKM ONTUMAJIBHUX 32 BapTiCTIO IJIaHIB, MiIBUIIUTY BipOTigHICTb
OZ€P)XYBaHUX PE€3YJIbTATIB, CKOPOTUTH 4acC i BapTiCTh NPOBEAEHHS €KCIIEPUMEHTY IIPU HATYPHOMY MOJIEJIIOBAaHHI
006'ekTiB. HaykoBa HOBU3HA - yrepile po3pobsaeHo MeTo Kinacudikallii 11y1aHiB 6araropakTOpHUX €KCIIEPUMEHTIB,
3aCHOBAHUI Ha iHBapiaHTHOMY MiAXO/i, SKUI JO3BOJISIE CTBOPIOBATU KATAJIOTM TUIIOBUX NPE/ICTABHUKIB, IO €
0CO0JIMBO aKTyaJIbHUM IIpY BUPIllleHHi 3aBAaHb TUMi3alii i1 yHi(ikalii 71aHiB eKCIIepUMEeHTY; yreplie 1J1s OLiHKU
Ipaue3faTHoCTi Ta epeKTUBHOCTI po3pobJeHNX MeToiB Kaacudikalii Ta no6ysoBy ONTUMAJIbHUX KOMOIHATOPHUX
nsnaHiB BOE oTpumaHi MmaTeMaTH4Hi MogeJi polecy BUTpaTy nanusa (6€H3UH, ra3) y IBUryHAX BHYTPILIHbOTO
3TOPSAHHA IJ15 PI3HUX PEXKUMIB, SIKi MAIOTh BUTJIAL, ITOJIIHOMIB i OMUCYIOTH 3B'30K LIbOT0 TEXHIKO-€KOHOMIYHOTO
[IOKa3HMKa 3 TaKUMU (PaKTOpaMH SIK KiIbKiCTb 00€pTiB ABUTYHA 32 XBUWJIMHY i HIOTO TeMIIEpaTypa; yIOCKOHATIEHO
METOJ, TOOYZ0BU ONTHMabHUX KOMOiHATOpHUX I71aHiB BOE, 1110 103B0JIs€ MIJISIXOM KOMIIO3ULLii ONTUMAJIbHUX
nsnaHiB BOE 1 KinbkocTi gocaifis n < 8, n = 8 GpopmMyBaTy ONTUMAaIbHi KOMOIHATOPHI IJIaHU 17151 KiJIBKOCTI
mocrinis n > 8. Pesynbraty gucepraniiiHol pob0TH BIPOBAIKEHI /111 aBTOMAaTU3aLlii IIpoliecy KOHTPOJIIO i
NiBUILEHHS TOCTOBIPHICTD OLiHKM IPOLIeCiB BUPOOHULITBA 1 eKCIlyaTallii BUpo6iB aBiallilHOI TEXHIKHU y
XapKiBCbKOMY J€p>KaBHOMY aBiallilHOMY BUPOOHUYOMY IIiAIPUEMCTBI, B HaBYaJIbHOMY ITpolieci kKadpeapu
aBTOMAaTHU3allil eKCIIepMMEHTAIILHUX AOCiIKeHb HallioHalbHOTO TEXHIYHOTO YHiBEpCUTETY YKpaiHu "KuiBCbKUn
MOJIITeXHIYHUI IHCTUTYT" Y Kypcax Jiekuiil "baraTopiBHeBi cucremu o6po6ku iHdopmarii’, "O6urcioBanbHi
MIPUCTPOI i MiKpOTIpO1IeCOpHi cucTeMU" Ta B HaBYaJIbHUM Npoliec Kadeapu aBialiiHUx NpuiaamiB i BUMipioBaHb
HanjjionasnbHOro aepokoCcMiqyHOro yHiBepcurety iM. M. €. )KykoBcbkoro "XAI" y Kypcax siekuinl "KOHTposb i
IiarHOCTHKA BUMIipPIOBaJIbHO-064MCIIIOBATIBHUX KOMILIEKCIB", "Teopis nyaHyBaHHS eKkcriepuMeHTy", "KoMIr'toTepHi
CHCTEMHU B JIiarHOCTULIi aBTOMOO1JIS", 1110 MiTBEPIyKEHO aKTaMu IIPO BIPOBaaKeHHs. HayKoBi Ta NpakTuyHi
Pe3yJbTaTU JUCEPTALIHOI pOOOTH MOXKYTb OyTY BUKOPUCTaHI Y HaBYaJIbLHOMY MPOLECi IpU MiAroToBLi (axiBLiB y
rajysi MaTeMaTM4HOrO MOJEJIIOBAHHS Ta CUCTEM KePYBaHHSI; HAYKOBUX 3aKJIa[lax Ta OpraHisalisx, o IpoBOIsTh

IOCJIiIKeHHS B 00J1aCTi pO3pOOKYM MaTeMaTUYHUX MOJiesIel 32 pe3yJsibTaTaMy €KCIIEPUMEHTAIbHUX JIOCTIiIKEHb.

2. Object of research - processes of effective modelling of technical and technological objects. Purpose of research
- experimental investigation of systems and processes effectiveness increase by means of development and
deployment methods and software-hardware modelling tools which provide opportunity for obtaining
mathematical models of marked objects under condition of minimum time and cost expenses. Methods of research
- hybrid analysis methods of multifactor experiment (MFE) plans classification, hybrid methods and theory of sets
methods for generating optimal plan of experiment under condition of minimum cost, design of experiment
methods and mathematical statistics for obtaining mathematical models of systems and processes, gradient
method for mathematical models of systems and processes optimization, discrete devices synthesis methods for
automation research and generating optimal design of experiment, hardware designing for multifactor experiment
parameters monitoring. Research facility - personal computer, automobile. Theoretical and practical results -
developed method for MFE plans classification problem solution which allows catalogues of typical representatives
generation, what is especially actual for problems of typification and unification solution. Generation of
combinatorial plans of MFE plans proposed method for number of experiments n > 8 and software-hardware for
process research automation and optimal design of experiment generation permit automate problem solution
process, terms of plans design with minimum cost decrease, reliability of obtained results improvement, decrease
time and cost of experiments realization with full-scale objects models. Scientific originality - for the first time was
developed method of MFE plans classification, based on invariant approach, providing possibility of generating
catalogues of typical representatives, which are especially actual for design of experiments typification and



unification problems solution; first obtained mathematical models of fuel consumption (petrol, gas) for different
behaviour of internal combustion engine for evaluation of working capacity and efficiency of developed methods
for classification and generating optimal combinatorics MFE plans, having appearance of polynomial and
describing technical and economical correlation between factors like number of engine rotations per minute and
inside temperature; optimal combinatorics MFE plans design method for number of experimentsn< 8, n =8
improved, that makes it possible to generate optimal combinatorics plans with number of experiments n > 8.
Results of the thesis were implemented into inspection process automation and improvement of production
processes and maintenance of aircraft engineering production reliability in Kharkov State Aviation Plant, into
academic activities of the Experimental Research Automation Department in the National Technical University of
Ukraine "Kyiv Polytechnic Institute” within theoretical courses "Multistage Systems for Information Processing”,
"Computing Devices and Microprocessor Systems" and in academic activities of Aviation Devices and Measures
Department of the National Aerospace University within theoretical courses "Monitoring and Diagnostics of

Measurement and Computing Complexes”, "Experimental Design Theory", "Computer Systems for Automobile
Diagnostics" what is confirmed by Deployment Certificates. Scientific and practical results of the thesis could be
applied in academic activities while training specialists in the field of mathematical models and control systems; in
scientific institutions and organizations conducting research activities in the field of mathematical models
development on the base of experimental researches results.
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