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Pedepar:

1. O6'exTOM OOCTiAKEHHS € — OIiHIOBaHHS PU3UKIB SIKOCTi TEXHOJIOTIYHUX ITpolieciB. [IpegMeToOM IOCTiIKEHHS €
3aCTOCYBaHHS iHPOPMALIITHUX TEXHOJIOTIH 17151 yIOCKOHAJIEHHSI KBaJIIMETPUYHUX METOiB OLIiHIOBAaHHS PU3KUKIB I1pU
(dYHKLIOHYBaHHI TEXHOJIOTTYHUX IIPOLIECiB. MeTO0 OCIiIPKEHHS € yI0CKOHAlIeHHS! METO/IiB OliHIOBaHHS PU3UKIB
HU3bKOI SIKOCTI TEXHOJIOTIYHUX ITPOLECIB, BPaXxOBYIOYM HE JIHIMHICTb 3a/1E5KHOCTI BUMIPSIHUX 3HA4€Hb OAMHUYHUX
IIOKa3HMKIB SIKOCTi POAYKLLi, SIK Pe3y/bTaT (PYHKLiOHYBAaHHS TEXHOJIOTIYHOrO IPOLECY, Ta iX OL[iHKaMU Ha
6e3p0o3MipHill mKaJi Ta 3acTocyBaHHS €(PEeKTHBHOrO MaTeMaTUYHOTO anapary iHpopMauiliHuX TexXHOJIOriN. Briepuie
OTPUMAaHO (PYHKIIOHAJIbHY 3aJI€JKHICTh MK ifICHUMM 3HaY€HHSIMU [IOKa3HUKIB SKOCTi TEXHOJIOTIYHOrO IpOoLiecy Ta
ix ojiHkamu Ha 6€3pO3MipHil IKali gKa, Ha BiZIMiHY BiJl iCHyI0UMX, HE TIOTPEOY€E 3aCTOCYBAaHHS €KCIIEPTHUX METOJIB
Ta 106yJ0BaHa HAa FTeOMETPUYHOMY IIPUHLIMIII AiJIeHHS Bilpi3Ka y 3alaHOMY BifHOLIEHHI. Briepiie po3po6eHo

METO/, OL[iHIOBaHHS PU3MKIB BUTOTOBJIEHHS ITPOAYKLii HU3BKOI SIKOCTi 3 BUKOPUCTAHHSM 3aIlIPOIIOHOBAHO]



(PYHKLIOHAIBHOI 3aJIEKHOCTI Ta Teopii JIaHLIoriB MapKoBa SIKUM, Ha BiIMiHY Bif iCHyIOUHMX, IO3BOJISIIOTE OTPUMATU
iMOBIpHICTb 3HaXO/I>)KEHHSI OLIiIHOK TIOKa3HUKIB SKOCTI Y 3aJJaHMX 30HAX PEryJloBaHHs. Briepiie po3po6sieHO METO],
OLiHIOBaHHS PU3MKiB BUTOTOBJIEHHS [IPOAYKLii HU3bKOI SIKOCTi HA OCHOBI 3aCTOCYBaHHS METO/IiB LITYYHOTO
iHTEeJIEeKTY Ta BUKOPMCTAaHHS 3alIPOIIOHOBAHOI (PYHKLIIOHAJIbHOI 3aJIEXKHOCTI T4, Ha BiIMiHY Bifl iCHYIO04MX,
IIO3BOJISIIOTH IIPOTHO3YBaTH 3HAXOKEHHS OLiHOK ITOKa3HUKIB SKOCTI Y 3a1laHMX 30HAaX PETYJI0OBaHHA. Y BCTYIIi
OOIPYHTOBAHO aKTyaJbHICTh TeMU, CPOPMYJIbOBAHO METY i 3a7a4i HAYKOBUX JOCIIiKeHb, BU3HAUEHO HAyKOBY
HOBU3HY i IPaKTU4HY LIiHHICTb OTPMMAaHUX PE3YJIbTATiB, IOJAHO 3arajlbHy XapaKTE€PUCTUKY POOOTU. Y NepLUIOMY
po3zisni npoBeneHo aHai3 60 HayKOBUX MyO6JliKallill, B pe3yJbTaTi 40ro MOXKHA PE3I0OMYyBaTH, IO PO3BUTOK
CYyCIIiJIbHOTO BUPOOHUIITBA OYIb sIKOI KpaiHy, ii Miclie Ha CBITOBOMY PUHKY TOPTiBJli, 3pOCTaHHS [0OpoOyTy Halii Ta
PiBHS XKUTTS JIIOJEN TICHO MOB's13aHi 3 3a6€311€4eHHSIM BUCOKOTO PiBHS SIKOCTI IPOAYKLi, MOCyr Ta
(YHKIIOHYBaHHS COLiaJIbHO-€KOHOMIYHUX CUCTEM. BUITyCK AKiCHOI IPOJYKIii TOB’I3aHO 3 SKiCTIO TEXHOJIOTIYHMX
IIPOLECIB HA YCIX CTafigX JKUTTEBOTO LIMKJIIY il BATOTOBJIEHHS. byb KM TEXHOJIOTIYHMIA [IPOLIEC OB'A3aHUM 3
PU3UKaMU BifIXMJIEHHSI HOPMOBAHUX [TOKAa3HUKIB SIKOCTI MPOAYKLII Bif, iflealbHUX, TOOTO TUX, SIKi persjiameHTOBaHi
HOPMaTUBHUMU JJOKYMEHTAaMU Ta TEXHIYHMMU perjlaMeHTaMuU. Y IPYyromMy po3iji IPONOHYeThCS JOCTIiAUTY Ta
3aCTOCOBYBATH JIOTiCTUYHY QYHKIIiIO 1711 OTPYMAaHHS OLiHOK OJJMHUYHUX [TI0Ka3HUKIB SIKOCTi OYIb-SIKUX OO EKTIB
KBaJliMeTpii Ha 6e3po3MipHiil mKasi. 3acTocyBaHHS JIOTiCTUYHOI QYHKIIII 03BOJIsSE OTPUMYBATH MaTeMaTUYHY
3aJIEXKHICTb, 1110 3a6e31e4ye OLiHKY TOKAa3HMKIB SIKOCTi Ha 6€3p03MipHIill 1IKaJli, He3a1e>XXHO Bifl IPUPOAU 00 EKTY
KBaJliMeTpii. [171s1 IbOro HeoOXigHO 3HATU MiHiMaJIbHE Ta MAaKCMMAaJIbHE JOIyCTUMI 3Ha4Y€HHS 00'€KTIiB KBaJliMeTpii.
Jns1 anpo6atlii METOOMKY 3aCTOCYBaHHSI 3alIPOIIOHOBAHOI (PYHKIIOHAIBHOI 3a/1€5KHOCTI IPUBEIeHi NpUKIagu. Y
SIKOCTi 00'€KTIiB KBaJiMeTPii IPOIOHYETHCS OLIHIOBATH ITPOAYKILi0, IPOLIEC Ta CUCTeMY. Y TPeTbOMY PO31ii
PO3IJISIAETHCS. MOXKIIMBICTh 32CTOCYBaHHS OJIMH 3 METO/IiB IPOrHO3YBAaHHS, HAIIPUKJIaZ, METOAY Ha OCHOBI
JlaHUoTiB Mapkosa. Lleit MeToq ae MOXKIIMBICTb OTPMMATH SIKiCHI IIPOTHO3MU [1J1s1 JIIHIMHUX Ta HEJIIHIMHUX [IPOLECIB.
AKTyanbHOIO € 3a7ia4a OLiHIOBAaHHS IMOBiIPHICHUX ITPOTHO3iB, I10TPe6a B SIKUX LMIBUAKO 3POCTAE K y CyTO
iHXXeHepHUX 3aCTOCYBAHHSIX, TaK i y PiHaHCOBO-€KOHOMIYHUX cucTeMax. TexHOJIOriYHUI IpoLiecC NpeiCTaBIIsIe
C00010 CKJIaiHY CUCTEMY, SIKy HEOOXiIHO OLIiHIOBATH, aHAJIi3yBaTH, IPOTHO3YBATH i, 32 HEOOXiAHOCTI, KOPUTYBaTH.
Bynu po3po6JieHi MeTOIMKa Ta MPorpaMHe 3a6e3redyeHHs 15 epefdadyeHHs MOXMOKMA BUPOOHULITBA Ha
KOHKPETHOT'O TeXHOJIOTi{YHOro npotecy. [TokazaHo, 110 0LiJIbHO IPOBOLUTH ITPOTHO3 JIULIe Ha 4-5 KPOKiB BIlepe[.
SIkmo 3actocyBatu CucteMy aBTOMaTUYHOTO YIIPaBJIiHHS SKIiCTIO, TO 1j€ MOXKE [IPU3BECTHU [0 3MEHIIEHHS] PO3KULY
OLiHOK ITOKa3HUKIB IKOCTi Ha 16%. Y 4eTBEpTOMY pO3Aii 3aIIPONIOHOBAHO 3aCTOCYBATU OJVH 3 iIHCTPYMEHTIB
IITYYHOTO {HTEeJIEKTy O IPOTHO3YBAHHS SIKOCTI Ta PU3UKIB TEXHOJIOTIYHOrO nponecy. [Ipu nbomy po3pobiieHa
METOMKA 3aCTOCYBAaHHS HEMPOHHUX MEPEXK JIJIS OLiHIOBAHHS PU3UKIB SIKOCTI TEXHOJIOTIYHUX IIPOLECIB Y BUIIAAKY
J10ro He CTallioHapHOCTI. ATpo6oBaHa BiJ[IOBiAHA METOMKA Ta IIPOBEAEHO aNpo06allil0o METOAMKHU Y BUTTIS]
00UYNCIIIOBAILHOTO €KCIIEPUMEHTY. 3a pe3yJIbTaTaMU 004K CII0BATIbHUX €KCIIEPUMEHTIB JOBELIEHO, 10
3aCTOCYBaHHSI pO3p00JIeHUX HellpoMepeskeBUX MOJiesiell 03B0JIsle OTPUMATH NMPOTHO3Hi OL[iHKY CTabiIbHOCTI Ta
TOYHOCTI TEXHOJIOTIYHUX IPOLIECiB MEXAHIYHOI 0OPOOKY eTaslell TUIly Bajl 3 AOCTOBIpHicTIO 90% - 96%.
Po3po6seHi HeIpoMepeskeBi MOZE MOXYTb OYyTU BUKOPUCTaHi B aBTOMATU30BAaHNX CUCTEMAX 1151 GOPMYBaHHS
KEPYIOUYOTO BIUJIMBY Ta MONEPEIKEHHS BiIXNUIIEHb IapaMETPiB JeTajlel Bifl pETJIaAMEHTOBAaHUX 3HAUYEHD B PEXKUMI

OHJIAMH MiJ, Yac yIIpaBJliHHS TOYHICTIO IIpOLeCy MeXaHiYHOi 0OpOOKM JieTasei.

2. The object of research is risk assessment of the quality of technological processes. The subject of the study is the
use of information technology to improve the qualimetric methods of risk assessment in the operation of
technological processes. The purpose of the study is to improve the methods of assessing the risks of poor quality
of technological processes, taking into account the nonlinearity of the dependence of the measured values of
individual indicators of product quality, as a result of the functioning of the technological process, and their
estimates on a dimensionless scale and the use of effective mathematical apparatus of information technology. For
the first time: a functional dependence between the actual values of the quality indicators of the technological
process and their estimates on a dimensionless scale was obtained, which, unlike the existing ones, does not
require the use of expert methods and is based on the geometric principle of dividing a segment in a given ratio; a
method for assessing the risks of manufacturing low-quality products using the proposed functional dependence



and Markov chain theory has been developed, which, unlike the existing ones, allows obtaining the probability of
finding estimates of quality indicators in the specified control zones; a method for assessing the risks of
manufacturing low-quality products based on the application of artificial intelligence methods and the use of the
proposed functional dependence has been developed, which, unlike the existing ones, allows predicting the finding
of quality indicators in the specified regulatory zones. The introduction substantiates the relevance of the topic,
formulates the purpose and objectives of the research, defines the scientific novelty and practical value of the
results obtained, and provides a general description of the work. The first section analyses 60 scientific
publications. The development of social production in any country, its place in the world trade market, growth of
the nation's welfare and living standards are closely linked to ensuring a high level of quality of products, services
and functioning of socio-economic systems. The production of quality products is linked to the quality of
technological processes at all stages of the production life cycle. Any technological process is associated with the
risks of deviation of standardised product quality indicators from the ideal ones, i.e. those regulated by regulatory
documents and technical regulations. In the second section, it is proposed to study and apply the logistic function
to obtain estimates of unit quality indicators of any qualimetry objects on a dimensionless scale. The application of
the logistic function allows obtaining a mathematical dependence that provides estimates of quality indicators on a
dimensionless scale, regardless of the nature of the qualimetry object. To do this, it is necessary to know the
minimum and maximum permissible values of qualimetry objects. Examples are given to test the methodology for
applying the proposed functional dependence. It is proposed to evaluate products, processes and systems as
qualimetry objects. The third section considers the possibility of applying one of the forecasting methods, for
example, methods based on Markov chains. This method makes it possible to obtain high-quality forecasts for
linear and nonlinear processes. The task of evaluating probabilistic forecasts is relevant, as the need for such
forecasts is growing rapidly both in purely engineering applications and in financial and economic systems. A
technological process is a complex system that needs to be evaluated, analysed, forecasted and, if necessary,
adjusted. The article develops a methodology and software for predicting the production error for a particular
technological process. It is shown that it is advisable to make a forecast only 4-5 steps ahead. If the Automatic
Quality Management System is applied, this can lead to a 16% reduction in the variation of quality indicators. In the
fourth section, it is proposed to apply one of the artificial intelligence tools to forecasting the quality and risks of
the technological process. The author develops a methodology for using neural networks to assess the risks of
process quality in the event of its non-stationarity. The corresponding methodology has been tested and the
methodology has been tested in the form of a computational experiment. According to the results of
computational experiments, it is proved that the use of the developed neural network models allows obtaining
predictive estimates of stability and accuracy of technological processes of machining shaft-type parts with a
reliability of 90%-96%. The developed neural network models can be used in automated systems to generate
control influence and prevent deviations of part parameters from regulated values online when controlling the
accuracy of the machining process.
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M. XapkiB, Ykpaina). Xapkis : XHY imeHni B. H. Kapasina, 2024. C. 324-327.

HaykoBa (HayKOBO-TE€XHiYHa) MPOAYKILis: meTonu, Teopii, rinoresu
ConiaJIbHO-€EKOHOMIYHa CIIpS[MOBaHiCTb: NiJBUILIEHHS aBTOMaTU3allii BUpOOHUYMX ITPOLECiB

OxopoHHi gJokymeHTH Ha OIIIB:

BrnpoBaaKeHHS pe3yJIbTaTiB AHCEPTalii: BuposamkeHo

3B's130K 3 HAYKOBUMH TeMaMH: 01220200930, 0119U101873

VI. BizomocTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. I'pinyenko 'anHa CepriiBHa

2. Hanna Hrinchenko

KBasijgikanis: x. 1. 1., gou., 05.01.02

ImenTudikarop ORCID ID: 0000-0002-6498-6142

JonaTkoBa iHdopmaris:

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0COOM: XapKiBchbKMiil HalliOHAIbHUI YHiBepcuTeT iMeni B. H. Kapasina
Kopg 3a €IPIIOY: 02071205

Micue3HaxoaKeHH: maiinan Cso6oau, 4, XapkiB, XapkiBCbKU p-H., 61022, YkpaiHa

dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Pypuk HOpiit IBanoBuY

2. Yurii Rudyk

KBasigikanis: n. 1. 1., nou., 05.01.02

InenTudikarop ORCID ID: 0000-0002-7372-5876

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: JIbBiBCHKUIT IepPKaBHUI yHIBEPCUTET 6e3MeKH

SKUTTENiINbHOCTI

Koz 3a €IPIIOY: 08571340



Micue3HaxoaKeHHS: ByJ1. KnenapiBcbka, 6ya. 35, JIbiB, 79007, Ykpaina
dopma BracHOCTI: JlepxaBHa
Cdepa ynpaBiiHHS: JlepkaBHa ciyk6a YKpaiHu 3 HAA3BUYaiHUX CUTYyaLLiil

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Mukuityyk Mukosia MukosainoBuy

2. Mykola M. Mykyichuk

KBasigikamis: n. 1. n., npodecop, 05.01.02

InenTudikarop ORCID ID: 000-0002-0591-6304

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBepcuTeT "JIbBIBCbKA OJIITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micuesnaxo,rm(eunﬂ: ByJ. CrenaHa bangepu, 6yz. 12, JIbsis, 79013, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. Ky4yepyk Bonogumup IOpiitoBuy

2. Volodymyr Kucheruk

KBasigikanis: 1. 1. u., npodecop, 05.13.05

ImenTudikarop ORCID ID: 0000-0002-6422-7779

JoparkoBa iHdopmamist:

IToBHE HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0COOH: YMaHCHKUIl HAlliOHA/IbHUIA YHIBEPCUTET
Kopg 3a €PIIOY: 00493787

Micuesnaxon)KeHHﬂ: ByJI. [HCTUTYTCBKA, 6y1. 1, YMaHb, YMaHChKUi p-H., 20301, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Peuensentu

BsacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. Bynanos I1aBno ®eodaHoBud

2. Pavlo Budanov

KBasigikamis: . . 1., gou., 20.02.14



InenTudikarop ORCID ID: 0009-0000-4519-3879

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI OCOOH: XapKiBChbKuil HAL[OHAJILHUMI YHiBepcuTeT imeHi B. H. Kapasina
Kopg 3a €APIIOY: 02071205

Micuesnaxomxeunﬂ: MamgaH CBobonu, 4, XapkiB, XapKiBCbKuUil p-H., 61022, YkpaiHna

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3akir04Hi BimoMocTi

BnacHe IlpizBuie Im's [10-6aTbKOBI Heuytisitep Osnecs [leTpisHa
TOJIOBH pagH

Biacue IpizBume Im's I1o-6aThKOBI Heuytisitep Osntecs [leTpisHa
rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBimasibHU 32 MiATOTOBKY [llepuenko AHzpiit OneKkcaHapoBUY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 32 PEECTpalLio HayKoBoOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




