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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

CroxacTuyHi Mojesi KOHTPOso, QYHKUIOHYBaHHS ¢ TEXHIYHOro OOCJIyroryBaHHSI OJHO- 1 (6araTOKOMIIOHEHTHHUX

aBTOMaTHU30BaHUX BUPOOGHUYMX CUCTEM Y IIPUIAL0O0YAyBaHH]

Hasga po6oTH (aHrJ1)

Stochastic models of control, operation and maintenance of one - and multicomponent automated industrial systems in
instrument-making.

Pedepar (yxp)

O6'exTaMu [OCTIIKEHb POOOTH € aBTOMAaTU30BaHi BUpoOHNYi cucremu (AIIC) nmpunanobyniBHOro BUpO6GHULTBA. MeTa poboTH -
CTBOPEHHSI METOJiB MiJBUILEHHSI MPOLYKTMBHOCTI aBTOMATHM30BAaHMX CHUCTEM IIpM HEOOXiOHil $KOCTi BMPOOIB Ha OCHOBI
CTOXaCTUYHOrO aHasi3y npoleciB (yHKIiOHYBaHHS, KOHTPOJIIO Ta TEXHIYHOrO OOCJIyTOBYBAaHHS OO'€KTIB NpUIafo6yIiBHOTO
BUpOOHULITBA. MeTonu mociimkeHb: Teopis MMoBipHOCTe! i maTeMaTW4yHa CTATUCTUKA; TEOpis HamiBMapKiBChbKUX IPOLIECiB;
MeToq, (a3oBOro YKpPYMHEHHS; MaTeMaTUYHUIl aHani3, (yHKUiOHaJIbHUI aHaii3; 4YUCesbHI METOAM; MEeTOAM OINTMMi3alii,
Bapiaijifine uyucyienHs. OCHOBHi HaykoBi peaysbTaTu: 1. TlobygoBaHa iTepallifiHa HamiBMapKiBCbKa MOAEIb 6GOraToMOTOYHOI
aBTOMATU30BAHOI JIiHii, 1[0 MiCTUTb MONEPENHBO PO3LiIEHI IIOTOKHY, SIKi CXOAATHCS, L0 NO3BOJISIE BUBHAYATU IIPOAYKTUBHICTD JIiHil
3a3Ha4YeHOI CTPYKTYPHU, a TAKOXK NOBKUHU 4Yepr y ii HakonnyyBavyax. HaBegeHo aHami3 Mopiesieil CHHXpOHHUX BUPOOHUYUX CHUCTEM,
Ha OCHOBiI TMOPIBHSHHSA aHaJiTMYHUX Ta imitaniiHux mogesneit. 2. IlobymoBaHi MmateMatuyHi mogeni TO 3a cymapHOIO
HaIpalllOBaHHSl €JIEMEHTIB 0araTOKOMIIOHEHTHUX CHUCTEM Ha OCHOBI HamiBMapKiBCbKUX IIpPOLECiB i3 3arajbHUM (a3oBUM
npoctopoM ctaHiB. 3. CTBOpeHa HamiBMapKiBcbka Mojesb (PYyHKLIOHYBaHHS iHPopMaliliHux cucteM. HaBejeHO BUKOPUCTaHHS
OTPUMAaHOI MOJesli Ha NMPUKJIAAi aHaJi3y ripoMeTeoposIoriYHOI MOHITOPUHIOBOi cuctemu. 4. Ilo6ymoBaHi aHaMiTUYHI i iMiTaliiHi
MoZesi MPOLECiB BUTOTOBJIEHHS, CEJIEKTUBHOTO KOMIUIEKTYBAaHHS Ta CKJAQJAaHHS [Ji1 BM3HAYEHHS IOKA3HUKIB CKJIAJAJIbHOTO
npouecy. Po3po6isieHi ogHO - Ta 6araTOKPOKOBI METOAM YIPaBJiHHS 3a3HaueHUX mpoueciB. 5. [To6ygoBaHi HariBMapKOBCHKI
MOZiesli KOHTPOJIIO [IBO - Ta 0araTOKOMIIOHEHTHUX CHCTEM 3 pIi3HMMU CTpaTerisiMu KOHTPOJIIO. BU3HAuYeHa ONTUMaJbHA
[1epiOJMYHICTb IPOBEJEHHS KOHTPOJIbHO-IIiarHOCTUYHUX onepauiil. CTBOpPeHi HalliBMapKiBChbKi MOZEJIi KaJIeHAPHOTO TEXHIYHOTO
06CIyroByBaHHSI 6araTOKOMIIOHEHTHUX cucTeM OCHOBHI NPaKTW4HI pe3ysibTaTu: 1. Po3po6sieHnii makeT MPUKJIAJHUAX IIPOrpam
I BU3HAYEHHS TEPMiHIB TEXHI{YHOro OGCIyroBYBaHHS 32 CYMapHOIO HaIlpallloBaHHS e€JjieMeHTiB. 2. Po3pobsieHa MeTonuKa
BU3HAYEHHS [MOKA3HUKIB IPOLIECY BUTOTOBJIEHHS, KOMIIJIEKTYBAHHS Ta CEJIEKTUBHOTO CKJaJaHHs BUpOGiB. 3. CTBOpeHUI MakeT

MPUKJIAIHUX [IPOrPam JJ1s1 BUSHAYEHHS ONITUMaJIbHOI IIePiOgUYHOCTI IIPOBEJIEHHSI KOHTPOJIbHO-TiarHOCTUYHUX OIlepaliiil.
Pedepar (aHra)

The objects of research work are automated production systems (APS) of instrument-making industries. The aim is to establish
methods for improving the productivity of the automated systems under the required quality of the products on the basis of
stochastic analysis of processes of functioning, control and technical maintenance of the instrument-making industry. Methods
of research: probability theory and mathematical statistics, theory of semi-Markov processes; the method of phase
consolidation; mathematical analysis; functional analysis; numerical methods; methods of optimization; calculus of variations.
The main scientific results. 1. An iterative semi-Markov model of a multi-threaded automated line that contains the convergent
previously divided streams, allowing to determine the productivity, as well as the length of queues at its storage devices is
constructed. An analysis of the models of synchronous production systems based on the comparison of analytical and simulation
models is done. 2. Mathematical models for the maintenance of the total operating time of the elements of multi-component
systems based on semi-Markov processes with a common phase space of states are built. 3. The semi-Markov model of
information systems is created. The use of the obtained model by example of analyzing of hydro-meteorological monitoring
system is given. 4. The analytical and simulation models of manufacturing processes, the selective acquisition and assembly for
determining of performance of the assembly process are built. The single- and multi-step methods for the control of these
processes are developed. 5. The semi-Markov models of the control of two-and multi-component systems with different control
strategies are built. The optimal frequency of testing and diagnostic operations is determined. The semi-Markov model of
calendar maintenance of multi-component systems is created. The main practical results. 1. A package of applied programs for



determination of the timing of maintenance on total operating time of items is developed. 2. The technique of determining the
parameters of the process of manufacture, acquisition and selective assembly of products is developed. 3. A software package to
determine the optimal frequency of testing and diagnostic operations is created.

Ingekc YIK: 658.51, 658.51

Kozu temarnynux pyopuk HTI: 81.13.05
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

Haspa npoaykuii (ykp): [TakeT npuKaafHAX Iporpam [jisl BU3HAY€HHS TEPMiHiB TEXHIYHOTO OOCTYrOBYBaHHS 32 CYMapHOIO
HaIPAaLOBaHHs €JIEMEHTIB i METOIMKA BU3HAYEHHS IOKA3HMKIB IIPOLLECY BUTOTOBJIEHHS!, KOMIJIEKTYBAaHHS Ta CEJIEKTUBHO]
360pKM BUPOOIB, MAaKET MPUKJIAJHNX IPOrpaMm J171s1 BU3HAUYEHHS ONITMMAJIbHOI 1€PiOJNYHOCTI MPOBENIEHHS KOHTPOJILHO-

IiarHOCTUYHUX OIlepaLiil.

Hassa npoaykuii (auri): 1. A package of applied programs for determination of the timing of maintenance on total operating
time of items is developed. 2. The technique of determining the parameters of the process of manufacture, acquisition and
selective assembly of products is developed. 3. A software package to determine the optimal frequency of testing and diagnostic
operations is created.

OuiKyBaHi pe3yJIbTaTH: 301/IbII€HHS IIPOAYKTUBHOCTI IIparii
T'amyss 3actocyBanHs: 73.10.0 [JocaimKeHHS Ta pO3POOKU B ranysi IpUPOAHUYMX T TEXHIYHUX HAYK

Onuc npozykuii (ykp): [lo6ygoBaHi MaTeMaTU4Hi MOJIeJIi JO3BOJISIOTh Bi3HAYUTH ONTUMAJIbHY NEPIOAMYHICTh TEXHIYHOTO
00CIyroByBaHHSI Ta MEKOIIEPALIifHOTO KOHTPOJIIO, IPrHO3YBaTU IIPOAYKTUBHOCTh aBTOMATU30BAHUX BUPOOHUYMX CUCTEM,
BKJIIOYAIOUM CUHXPOHHI CHCTEMH, a TAaKOX 3a0e3reyyBaTy MiHiMasibHe YMCII0 60TaTOKPATHUX JBONapaMeTPUYHUX BUMIPIB IIpH

3a/1aHiil TOYHOCTI, 326€3I1eYNTH ONITUMAaJIbHI TapaMeTpPy BUTOTOBJIEHHS i CeIeKTUBHOI 360pKU BUPOOLIB.
ComiasibHO-eKOHOMIYHa crpsimoBaHicTs HTII:

Crapis 3aBepmenocti HTII: 3it o HIJKP

Buposagskenns HTII: BnposagkeHo

Crpoxku BrnpoBagykeHHs: .2013 - 2014 pp.

Bupo6nuk npoaykuii: JII1 "CeBacTonosbCTaniapTMETPOIOris"

Cro>KuBavi MPOAYKIi: MiTPreEMCTBA MAIMHONIPUIIAA00YIyBaHHS

IlepcneKTHBHI pUHKH: MTiATIprieMcTBa YKpaiHu, Pocii

IIpaBa iHTeJIEKTYa/IbHOI BJIACHOCTI: 32 OTOBOpamMU

®opmu Ta ymoBH nepegaui npogykuii: CriisibHi HIJIKP

HTII 2

Hassa npoaykuii (ykp): [TakeT IpuKIafHAX IPOrpam Jijisl BU3HAUYEHHS TEPMiHIB TEXHIYHOTO OOCIYrOBYBaHHS 32 CYMapHOIO
HaIPallOBaHHS €JIEMEHTIB i METOIMKA BU3HAYEHHS I0KA3HUKIB IIPOLECY BUTOTOBJIEHHSI, KOMIJIEKTYBAaHHS Ta CE€JIEKTUBHO]
360pKHU BUPOOIB, MaKeT MPUKJIAJIHMX IPOrpam Jjisl BU3HAUYEHHS ONTMMAJIbHOI 1€pioJMYHOCTI MPOBEIEHHS KOHTPOJILHO-

JiarHOCTUYHUX OIlepaLiiil.

Hassa npoaykuii (anr): 1. A package of applied programs for determination of the timing of maintenance on total operating
time of items is developed. 2. The technique of determining the parameters of the process of manufacture, acquisition and
selective assembly of products is developed. 3. A software package to determine the optimal frequency of testing and diagnostic
operations is created.

OuikyBaHi pe3yJbTaTH: 30iIbIIEHHs IPOLYKTUBHOCTI IpaLii
I'anyss 3acrocyBanHs: 73.10.0 JJocig>KeHHs Ta PO3POOKHU B rayly3i IPUPOAHUYMX TA TEXHIYHUX HAYK

Onuc npozykuii (ykp): [lo6ynoBaHi MaTeMaTH4Hi MOJieJIi O3BOJISIOTh Bi3HAYUTH ONTUMAJIbHY NEPIOAMYHICT TEXHIYHOTO



O6C]'[yFOByBaHHH Ta Mex(onepauiﬁﬂoro KOHTPOJIIO, TIPrHO3yBaTy MPOAYKTHBHOCTb aBTOMATU30BaHNX BI/IPO6HI/I‘{I/IX CHUCTEM,
BKJIIO4YaO4u CI/IHXPOHHi CUCTEMMU, a TAKOX 3a6eanequaT1/1 MiHiMaJibHE YUCTIO 6OFaTOKpaTHI/IX ABOIIapaMETPUIHUX BI/IMipiB npu

3a[laHill TOYHOCTI, 326€3M€4YUTH ONITUMAJIbHI IapaMETPH BUTOTOBJIEHHS i CEJIEKTUBHOI 300PKU BUPOOIB.
ConianpbHO-eKOHOMIYHa crpsimoBaHicTy HTII:

Cragis 3aBepmenocri HTII: 3git o HIJKP

BnposazykernHsa HTII: BipoBazkeHO

Crpoku Brnposaaskenns: .2013 - 2014 pp.

Bupo6uuk npoaykuii: JI1 "CeBacTonosbCTaHIApTMETPOJIOTis"

CnoskuBavi NPOAYKIi: MiANPHIEMCTBA MAIIMHONPUIA00YyBaHHS

IlepcneKTHUBHI pHHKHU: ITignpueMcTBa YKpainy, Pocii

IIpaBa iHTe/IEKTYaJILHOI BJIACHOCTI: 3a 0rOBOpamMu

®opmu Ta ymoBH nepegadi npogykuii: CriinipHi HIJIKP
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