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Pedepar:

1. O6'eKTOM HOCHIIKEHHS € — OL[iHIOBAHHS PUBUKIB SKOCTi TEXHOJIOTIYHUX IIpoLeciB. [IpeagmMeToM HOoCiIKeHHs €
3aCTOCYBaHHSI iH(pOpMaLiIHUX TEXHOJIOTi 1J1s1 yAOCKOHAJIEHHS KBaJliMETPUYHUX METO/iB OLiHIOBAHHS PU3UKIB I1pU
(YHKLIOHYBaHHI TEXHOJIOTIYHUX IIPOLIECiB. METOIO OCIIiIKEHHS € yIOCKOHAJIEHHS! METO/IB OLIiHIOBaHHSI PU3UKIB
HU3bKOI SIKOCTI TEXHOJIOTIYHUX IIPOLLECIB, BpAaXOBYIOYU HE JIHIMHICTD 3a/1eXKHOCTI BUMIPSIHUX 3HA4€Hb OAMHUYHUX
IIOKa3HUKIB SIKOCTi IPOAYKILi, SIK pe3ysbTaT QyHKIiOHYBAaHHS TEXHOJIOTIYHOrO IPOoLiecy, Ta ix oIjiHKaMu Ha
6e3p0o3MipHill KaJi Ta 3aCTOCyBaHHS €(PEKTHBHOIO MaTEMAaTUYHOTO anapary iHpopMalifHUX TexHOJIOriN. Briepiie

OTPUMaHO (PYHKIiOHAJIbHY 3aJI€KHICTb MIXK JiICHUMU 3HaY€HHSIMU MTOKa3HUKIB SIKOCTi TEXHOJIOTIYHOTO MIPOLeCy Ta



iX OLliHKamMu Ha 6e3pO3MipHIili IKaJIi SIKa, HA BiMiHY BiJl iCHYI04MX, HE IOTPeOYe 3aCTOCYBAaHHS €EKCIIEPTHUX METOZIB
Ta Io6yZ0BaHa Ha FeOMETPUYHOMY IIPYHLIMII AijIeHHSs BiIpi3Kka y 3a1laHOMY BifHOLIEHHi. Briepiie po3pob6yeHo
METO/, OLIiHIOBAaHHS PU3UKIB BUTOTOBJIEHHS MPOAYKLii HU3bKOI SIKOCTI 3 BAKOPHCTaHHSM 3alIPOIIOHOBAHOI
(yHKLiOHAIBHOI 3aJI€KHOCTI Ta TeOopii JIaHLIoriB MapKoBa SIKUM, Ha BiIMiHY Bif iCHyIOUHMX, IO3BOJISIIOTE OTPUMATU
iMOBIpHICTB 3HaXO/I>)KEHHSI OLIiHOK TIOKa3HUKIB SKOCTI Y 3aJJaHMX 30HAX PEryJI0BaHHs. Briepie po3po6ieHo METO],
OLiHIOBaHH$ PU3MKiB BUTOTOBJIEHHS IPOAYKLii HU3bKOI SIKOCTi HA OCHOBI 3aCTOCYBaHHSI METO/IiB ITYYHOTO
iHTEeJIEeKTy Ta BUKOPUCTAaHHS 3alIPOIIOHOBAHOI (PYHKIIOHAJIbHO]I 3aJIEXKHOCTI Ta, Ha BiIMiHY Bifl iCHYIO4MX,
IO3BOJISIIOTh IPOTHO3YBATH 3HAXOKEHHS OLiHOK [TIOKa3HUKIB SIKOCTI y 3aJaHMX 30HaX PEryJIIOBaHHS. Y BCTYII
OOIPYHTOBAHO aKTyaJIbHICTh TeMH, CPOPMYILOBAHO METY i 3aja4i HAYKOBUX JOCIIiKeHb, BU3HAYEHO HAyKOBY
HOBU3HY i IPaKTUYHY LIiHHICTb OTPMMaHUX PE3yJIbTaTiB, IOAHO 3arajbHy XapaKTePUCTUKY POOOTU. Y I1epLUIOMy
po31iii mpoBeneHo aHaili3 60 HayKOBUX MMy06JliKalliil, B pe3yJIbTaTi 40r0 MOXKHA PE3I0OMYBAaTH, 110 PO3BUTOK
CYCIIiJIbBHOrO BUpOOHUILTBA OyIb sIKOi KpaiHuy, ii Miclie Ha CBITOBOMY PUHKY TOPTiBJli, 3pOCTaHHS JOOpOOyTY Halii Ta
PIiBHS XKUTTSI JII0Je TiCHO MOB's13aHi 3 3a6€31e4eHHSIM BUCOKOTO PiBHS SIKOCTI IPOAYKLi, MOCyr Ta
(YHKIIOHYBaHHS COLiaJIbHO-€KOHOMIYHUX CUCTEM. BUITyCK SKiCHOI TPOJYKIIii T0B’S13aHO 3 SKiCTIO TEXHOJIOTYHUX
IIPOLECIB HA YCIX CTafiAX JKUTTEBOTO LIUKJILY il BATOTOBJIEHHS. byb IKMI TEXHOJIOTIYHMI IIPOLIEC IOB'A3aHUM 3
PY3UKaMU BiIXMJIEHHSI HOPMOBAHUX [TOKAa3HUKIB SIKOCTI MPOAYKLII Bif ifleasbHUX, TOOTO TUX, SIKi perjiameHTOBaHi
HOPMaTUBHUMMU JOKYMEHTAMU Ta TEXHIYHUMU PETJIAMEHTAMU. Y APYrOMY PO3LiJi IPONOHYETbCS LOCIIOUTHY Ta
3aCTOCOBYBATH JIOTICTUYHY (YHKIiIO [J151 OTPMMAaHHS OLiHOK OJIMHUYHUX [1I0KA3HUKIB SIKOCTi O6YIb-SIKUX OO'€KTIB
KBaJimeTpii Ha 6€3p0o3MipHiil mKasi. 3aCTOCYyBaHHS JIOTiCTUYHOI (PYHKIi J03BOJISIE OTPUMYBATU MaTEMATUYHY
3aJIEXKHICTb, 1110 3a6e31e4ye OLiHKY [TOKa3HUKIB SIKOCTI Ha 6e3p03MipHIil 1IKaJli, He3a1e>XXHo Bif IPUPOAU 00 EKTY
KBasliMeTpii. [l71s1 IbOoro HeoOXifHO 3HATH MiHiMabHE Ta MaKCMMaJIbHE JOIyCTUMI 3Ha4Y€HHS 00'€KTIiB KBaJliMeTpii.
J7s1 anpo6alii MeTOOMKN 3aCTOCYBaHHS 3alIPOIIOHOBAHO]I (PYHKLIOHAIBHOI 3aJI€5KHOCTI IPUBEAEHI IPUKIAnn. Y
SIKOCTi 00'€KTIB KBaJiMeTPii IPOIOHYETHCS OLIHIOBATH ITPOAYKIIi0, IIPOLIEC Ta CUCTEMY. Y TPETbOMY PO3Tii
PO3IJIAA€TbCS MOKIIMBICTh 3aCTOCYBAaHHS OJIVH 3 METOIiB IIPOTHO3YBAaHHS, HAIIPUKJIaZ, METOIU Ha OCHOBI
JIaHUIOTiB Mapkosa. Lleit MeTo[ jae MOXKIIMBICTb OTPMMATH SIKiCHI IIPOTHO3M [1J1s1 JIIHIMHUX Ta HEJIiHIMHUX [IPOLECIB.
AKTyaspHOIO € 33/ia4a OLiHIOBAaHHS MMOBIPHICHUX IIPOTHO3iB, NOTPE6a B SIKUX LIBUJKO 3POCTAE SIK Y CYTO
iHXXeHepHUX 3aCTOCYBAaHHSIX, TaK i y GiHaHCOBO-€KOHOMIYHUX cucTeMax. TexHOJIOriYHUI NpoLiecC NpeICTaBIIsIe
C00010 CKJIaJHy CUCTEMY, SIKy HEOOXiIHO OLIiHIOBAaTH, aHaJIi3yBaTH, IPOTHO3YBATH i, 32 HEOOXiZHOCTI, KOPUT'YBaTH.
Bysnu po3pobseHi MeToiMKa Ta TporpaMHe 3abe3nedeHHs 115 nepenoadyeHHs MoXUOKU BUPDOOHUIITBA Ha
KOHKPETHOT'O TeXHOJIOT{YHOro npotecy. [lokazaHo, o IOLibHO IPOBOLUTH ITPOTHO3 JINIIE Ha 4-5 KPOKiB BIIepe[.
SIkmo 3acrocyBaTy CucTeMy aBTOMAaTUYHOTO YIIPABJIiHHS SIKIiCTIO, TO LI€ MOKE IIPU3BECTHU [0 3MEHIIEHHS PO3KULLY
OLiHOK ITOKA3HUKIB SIKOCTi Ha 16%. Y 4eTBEpTOMY pO37iJi 3alIPONIOHOBAHO 3aCTOCYBATU OJMH 3 IHCTPYMEHTIB
IITYYHOTO {HTEJIeKTYy O IPOTHO3YBaHHS SIKOCTI Ta PU3UKIB TEXHOJIOTIYHOrO Mponecy. [Ipu npbomy po3pobiieHa
METOJIMKA 3aCTOCYBaHHS HEMPOHHUX MEPEX IJIs OL[iHIOBAaHHS PU3YKIB SKOCTi TEXHOJIOTIYHUX MIPOLIECIB Y BUMIAMIKY
J10ro He CcTallioHapHOCTi. ATpo6oBaHa BiJI[IOBiHA METOIMKA Ta IIPOBEAEHO anpo0allilo METOAMKHU Y BUTTISA]

064K CIII0BAJIBHOTO €KCIIEPUMEHTY. 3a pe3yJibTaTaMy 004K CIII0BAIbBHUX €KCIIEPUMEHTIB IOBEIEHO, L0
3aCTOCYBaHHSI pO3pO0JIEHUX HEPOMEPEKeBUX MOJieJiel T03BOJIsl€e OTPUMATH IPOTHO3Hi OL[iHKY CTabiIbHOCTI Ta
TOYHOCTI TEXHOJIOTIYHUX TIPOLIECiB MEXaHIYHOI 0OpOOKY eTasell TUIly Bajl 3 OCTOBipHIicTIO 90% - 96%.
Po3pob6ieHi HepoMepeskeBi MOZE MOXYTb OyTU BUKOPUCTaHi B aBTOMATU30BaHNUX CUCTEMAX IJ151 GOPMYBaHHS
KEPYIOYOTO BILJIMBY Ta MONEPEIKEHHS BiIXUJI€Hb IIapaMEeTPIB JieTajlel Bif pErjlaMeHTOBaHUX 3HAYEHD B PEXKUMI

OHJIAMH MiJ, Yac yIpaBJliHHS TOYHICTIO [IpoLeCcy MeXaHi4HOi 0OpOOKU 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). XapkiB : XHY imeni B. H. Kapagzina, 2024. C. 324-327.

HaykoBa (HayKOBO-TeXHi‘{Ha) Hpo,quI.(iﬂ: METOJH, Teopii, rinoresu
ConiaJIbHO-€EKOHOMIYHA CHpﬂMOBaHiCTb: MigBUIIEHHS aBTOMAaTU3allii BUpOOHUYMX ITPOLIECiB

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBagKeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'A30K 3 HAYKOBHMH TeMaMH: 01220200930, 0119U101873

VI. BizoMocCTi Ipo HayKOBOT0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. I'pinuenko 'anna CepriiBHa

2. Hanna Hrinchenko

KBasmigikamis: . 1. 1., gow., 05.01.02

ImenTudikarop ORCHID ID: 0000-0002-6498-6142

JoparkoBa indpopmamuist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: XapKiBCbKuil HallioHaMbHUT yHiBepcuTeT imeni B. H. Kapasina
Kopg 3a €IPIIOY: 02071205

Micue3HaxoaKeHH: maiinan CBo6ou, Oyz. 4, XapkiB, XapkiBcbkuil p-H., 61022, Vkpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBitiHHS: MiHictrepcTBo oCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEepCUTETCHKUI

VII. BizomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Pypuk HOpiit IBanoBMY

2. Yurii Rudyk
KBasigikanis: n. 1. u., nou., 05.01.02
InenTudikarop ORCHID ID: 0000-0002-7372-5876

JopaTrkoBa iHdpopmamnist:



IToBHE HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0CO0H: JIbBiBCHKUIl [IepKaBHUIT YHIBEPCUTET 6€3TEKN

SKUTTENiSIIBHOCTI

Kopg 3a €IPIIOY: 08571340

Micue3HaxoaKeHHS: ByJ1. KnenapiBceka, 6ya. 35, JIbBiB, 79007, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: [lepkaBHa ciyx6a YKpaiHy 3 HAA3BUYANHNUX CUTYALLii
InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

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

2. Mykola Mykyichuk

KBasigikanis: 1. 1. ., npodecop, 05.01.02

ImenTudikarop ORCHID ID: 000-0002-0591-6304

JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: Hanionanbuuii yHiBepcuteT "JIbBiBCbKa MOJTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJ. CrenaHa Bangepu, 6yz. 12, JIbBis, 79013, Ykpaina

dopma BracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUIL

Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. Ky4yepyk Bonogumup IOpiitoBuy

2. Volodymyr Kucheruk

KBasigikamis: 1. 1. u., npodecop, 05.13.05

ImenTudikarop ORCHID ID: 0000-0002-6422-7779

JoparkoBa indpopmamist:

IToBHE HafIMeHyBaHHﬂ IOpI/I,I[H‘IHO'l' 0COOH: YMaHCHKUI1 HALIOHAIbHUI yYHiBEpCUTET CaliBHULTBA
Kopg 3a €IPIIOY: 00493787

MicueSHaxo,vieHHﬂ: ByJI. [HCTUTYTCBKA, Oy1. 1, YMaHb, YMaHChKUi p-H., 20301, Ykpaina
dopma B1aCHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:



CeKTop HayKH: YHIBEpCUTETCHKUI

Penensentu

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Bynanos I1aBno ®eodaHoBud

2. Pavlo Budanov

KBasigikanis: . . 1., gou., 20.02.14

InenTudikarop ORCHID ID: 0009-0000-4519-3879

JoparkoBa indopmamnist:

IloBHe HaﬁMeHYBaHHﬂ IOPUIUYHOL 0CO0H: XapKiBCbKuil HallioOHaMbHUI yHiBepcUTeT imeni B. H. Kapasina

Kopg 3a €IPIIOY: 02071205

Micue3HaxoaKeHH: maiinan CBo6oy, 6yn. 4, XapkiB, XapkiBcekuil p-H., 61022, Vkpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCHTETCHKUI

VIII. 3ak1104Hi BiZOMOCTI

BsiacHe IIpizBuie Im'sa ITo-6aTbKOBi

TOJIOBH pajgu

BaacHe IlpizBumie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUI 3a HiATOTOBKY

00JIiKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigginy YKpIHTEI, mpo €

BiZINOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisSIIBHOCTI

Heuyiisitep Omnecs [leTpiBHa

Heuyiisitep Omnecs [leTpiBHa

[lleByenko AHnpi OsieKcaHapoOBUY

VKpIHTEI

Opuenko TersiHa AHaTosIiBHA



