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1. MopesoBaHHS CUCTEM i IIPOLIECIB HA OCHOBI ONITUMAJIBHOTO I1JIAHYBAHHS €KCIIEPUMEHTIB

2. Modelling of systems and processes on the basis of optimum planning experiments

Pedepar:

1. O6'exT mocaimkeHHs - mpouecu ePeKTUBHOTO MO IOBaHHS TEXHIYHUX i TEXHOJIOTIYHUX 00'eKTiB. MeTa
IOCTIiIKEHHS - MigBUILIEHHS e(PeKTUBHOCTI eKCIIEPUMEHTAJIbHUX OCiI)KeHb CUCTEM i MTPOLIECIB LIIIXOM
PO3POOKMU 11 3aCTOCYBaHHS METOZB i IpOorpamMHO-anapaTHUX 3aC06iB MOJIe/II0BaHHS, 1110 JO3BOJISIOTh O/IEP>KYyBATU
MaTeMaTU4YHi MOJieJli 3a3Ha4YeHUX 06'€KTIB IPU MiHIMaJIbHUX YaCOBUX i BAPTICHUX BUTPaTaX. MeTOAu MOCIiI>KeHHS
- METOJ Y KOMOIHaTOPHOTO aHasizy 11 Kiaacugikanii niaaHis 6ararodpakropHoro excriepumeHTy (BOE),
KOMOIHATOPHI METOAM i METOAM TeOPii MHOXKMH [1JI reHepallii ONTMMAaJIbHUX 32 BapTIiCTIO peanidalii IiaHiB
€KCIIEPUMEHTY, METOIU TIJIaHYBAaHHS €KCIIEPUMEHTY i MAaTEMATUYHOI CTATUCTUKU AJIS1 ONE€P>KaHHS MaTEMAaTUYHUX
MOJieJIell CUCTEM i IPOLECiB, rpalieHTHUN METOZ, AJ1s1 ONITUMI3allii MaTEMaTUYHUX MOJIEJIEN CUCTEM i IIPOLIECIB,
METOJY CUHTEe3y AJUCKPETHHUX MIPUCTPOIB [JIs aBTOMATU3allii JOCIiI>)KeHHs! i T00YyJ0BY ONTUMAaJ/IbHUX I1JIaHIB
€KCIIEpUMEHTY, IIpY pOo3po61i anapaTHUX 3aCO6iB /1711 KOHTPOJIIO IapaMeTpiB [P NPOBeAEHH] 6araTo(pakTOPHOro

eKCIIEpMMEHTY. AnlapaTypa [Jis1 JOCJIiKeHb - [IEPCOHAJIbHNI KOMIT'IOTep, aBTOMOOiIb. TeopeTuyHi Ta mpakTU4Hi



pe3yJbTaTy - po3po6JIeHNI MeTo, pOo3B's13aHHs 3a7adi kinacudikauii ninanis BOE 103Bosisie CTBOPIOBATH KATaIOTU
TUIIOBUX IIPEJCTABHUKIB, 1[0 0COOJIMBO aKTyasIbHO [P BUPIilleHHi 3a7ay Tumizauii Ta yHidikanii. 3anponoHoBaHui
MeToJ, 1o6yHoBU KoMbiHaTOpHUX Iy1aHiB BOE nis KinbKocTi fjocainis n > 8 i nporpamMHo-amnaparHi 3acoou 1j1st
aBTOMAaTU3alii JOCHiIKEHHS i NOOY0BM ONTUMAJIbHUX IIJIaHiB €KCIIEPUMEHTY JO3BOJISIIOTh aBTOMATU3YyBaTH IIPOLIEC
BUPIilLIEHHS 3aBJAHHS, CKOPOTUTU CTPOKU PO3POOKM ONTUMAJIbHUX 32 BAPTICTIO IJIAHIB, MiIBUIIUTHY BipOTiiHICTh
OZ€P)KYBaHUX PE3YJIbTATIB, CKOPOTUTH 4acC i BapTiCTh IPOBEAEHHS €KCIIEPUMEHTY IIPU HATYPHOMY MOJIEJIIOBAHHI
06'exTiB. HaykoBa HOBU3HA - yreplle po3po6sieHo MeTo Kiuacudikallii [1y1aHiB 6araTopakTOpHUX €KCIIEPUMEHTIB,
3aCHOBaHMI1 Ha iHBapiaHTHOMY IiAXOZi, AKMI JO3BOJIS€ CTBOPIOBATY KaTaJI0TY TUIIOBUX MIPECTABHUKIB, 110 €
0COOJIMBO aKTyaJbHUM IIPU BUpIllIeHH] 3aBAaHb TUMIi3anii i1 yHiQiKaLjil 1171aHiB eKCIIepUMEHTY; yIepiie IJsl OLiHKU
IIpaue3faTHoCTi Ta e(eKTUBHOCTI po3pobJeHNX MEeTOIiB Kaacu@ikalii Ta nodysoBY ONTUMAJIbHUX KOMOIHATOPHUX
maHiB BOE oTpuMaHi MaTemMaTuyHi Moiesli IpoLecy BUTPATH Nnanusa (6€H31H, ra3) y ABUTyHaX BHYTPIIIHbOTO
3TOPSAHHA IJ15 PI3HUX PEXXMMIB, SIKi MAaIOTh BUTJIAL, ITOJIIHOMIB i OMUCYIOTH 3B'A30K LIbOTO TEXHIKO-€KOHOMIYHOTO
IIOKa3HMKaA 3 TaKUMU (PaKTOpaMM sIK KiIbKiCTb 00€pTiB ABUTYHA 332 XBUWIMHY i HIOTO TeMIIepaTypa; yIOCKOHAIEHO
METOJ], TOOYI0BU ONTUMaJIbHUX KOMOiHATOpHUX I71aHiB BOE, 110 103B0JIsS€ MIJIIXOM KOMIIO3ULii ONTUMAJIbHUX
maniB BOE 114 kinbkocTi gocnifis n < 8, n = 8 popMyBaTu onTUMabHi KOMOIHATOPHI MJIAHNU [1J1s KiJIbKOCTI
nociinis n > 8. PedysnbTaty guceprauiiiHol poOOTH BIPOBAKEHi 1111 aBTOMaTU3allii IIpoliecy KOHTPOJIIO i
IiBUILEHHS IOCTOBIPHICTb OLiHKM NPOLIeCiB BUPOOHULITBA 1 eKCIlyaTallii BUpoO6iB aBiallilHOI TEXHIKHU y
XapKiBCbKOMY J€pP>KaBHOMY aBiallilHOMY BUPOOHMYOMY IiAIPUEMCTBI, B HaBYaJIbLHOMY ITpoLeci Kapeapu
aBTOMAaTM3allil eKCIIEPMMEHTAILHUX AOCHiIKeHs HallioHalbHOTo TEXHIYHOTO YHIBEpCUTETY YKpainy "KuiBCbKumn
NOJIITeXHIYHUI IHCTUTYT" Y Kypcax Jiekuiil "baraTopiBHeBi cucremu o6po6ku iHpopmarii’, "O6uncioBanbHi
IIPUCTPOI i MIKpOIIPOLIECOPHi cucTeMU" Ta B HaBYaJIbHUI IIpoLeC Kadenpu aBialliiiHUX NpuajiB i BUMipIOBaHb
HanjonasnbHOro aepokocMiqyHOro yHiBepcurery iM. M. €. )KykoBcbkoro "XAI" y Kypcax siekuinl "KoHTposb i
IiarHOCTHKA BUMipIOBaJIbHO-00UMCIIOBAIbHUX KOMILIEKCIB", "Teopis nsaHyBaHHS ekcriepuMmeHTy", "KoMi'iorepHi
CHCTEMHU B JIiarHOCTULIi aBTOMOOiJIs", 1110 MiTBEPIyKEHO aKTaMu IPO BIPOBaAKeHHs1. HayKoBi Ta IpakTuyHi
Pe3yJbTaTU JUCEPTALIMHOI pOOOTH MOXKYTb OyTY BUKOPUCTAHI Y HaBYaJILHOMY MPOLEC IPU MiAroToBLi (axiBLiB y
rajy3i MaTeMaTM4HOrO MOJEJIIOBAHHS Ta CUCTEM KEPYBaHHS; HAYKOBUX 3aKJIa[Iax Ta OpraHisalisix, o IpOBOISTh

IOCJiI)KeHHS B 00J1aCTi pO3p0OOKM MaTeMaTUYHUX MOjieslel 3a pe3ysibTaTaM1 eKCIIEPUMEHTAJIbHUX JIOCTIi/IKEHb.

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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