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bazace 1. O. Ya0CcKOHANEHHS KBaJIMETPUYHUX METOIB OLIHIOBAaHHS PU3HMKIB
AKOCT1 TEXHOJIOTIYHMX MpPOILECIB 3 3aCTOCYBaHHAM I1H(QOPMALIIHUX TEXHOJIOTIH —
KBanidikamiifHa HayKoBa mpars Ha IpaBax pyKOIUCY.

Hucepranis Ha 3100yTTS HAayKOBOrO CTyIeHs JokTtopa diutocodii 3a
cnemianbHicTiIO 152 — Mertponoris Ta i1H(OpMaIIiHO-BUMIPIOBAJIbHA TEXHIKA. —
HaBuanbHO-HayKOBHI 1HCTUTYT «YKpaiHChbKa IHXKEHEPHO-TEeJaroriyHa axkaaemisi»
XapKiBChbKOTO HalioHanbHOro yHiBepcuteTy imeH1 B. H. Kapasina, Xapkis, 2025.

00'exkmom Odocnidocenns € — OIIHIOBAHHS PU3UKIB SKOCTI TEXHOJOTTYHHX

IPOIIECIB.

LlIpeomemom Oocniddicenns € 3aCTOCYBaHHSA 1H(POPMALIMHUX TEXHOJIOTIH JIJIst

YIIOCKOHAJIEHHSI KBaJIIMETPUYHUX METOIB OLIIHIOBAaHHS PU3UKIB MPU PYHKIIIOHYBaHH1
TEXHOJIOTTYHUX MPOIIECIB.

Memoro docniddicents € yIOCKOHAIGHHS METO/IIB OIIHIOBaHHS PU3UKIB HU3BKOI

SIKOCT1 T€XHOJIOTTYHUX IPOIIECIB, BPaXOBYIOUM HE JIIHIAHICTD 3aJIC’KHOCTI BUMIPSHHUX
3HAYCHb OJIMHMYHUX IMOKA3HUKIB SKOCTI MPOJYKIIi, sIK pe3yiabTaT (PyHKIIOHYBaHHS
TEXHOJIOTTYHOTO TIPOLIEeCy, Ta iX OI[iIHKaMH Ha Oe3pO3MIpHIM MIKall Ta 3aCTOCYBAaHHS
e(heKTUBHOTO MaTEMaTUYHOT0 anapary iHGOpMaIliifHUX TEXHOJIOT1.

HCZVKO@CZ HO6U3HA OOQDDfCCZHuX pe3yibmamis.

Brnepmie otpumano (QyHKIIOHANBHY 3aJICKHICTP MDK JIMCHUMH 3HAYCHHSIMHU
MOKA3HUKIB SKOCTI TEXHOJIOTIYHOTO TMPOIIECY Ta iX OIIHKaMH Ha OE€3pO3MIpHIN IIKai
sKa, Ha BIAMIHY Bijl ICHYIOUMX, HE MOTpeOye 3aCTOCYBAaHHS €KCIEPTHUX METOJIB Ta
noOy0BaHa HA TEOMETPUIHOMY TPUHITUII TIJICHHS Bipi3Ka y 3aJJaHOMY BITHOIICHHI.

Brnepiie po3po0naeHO MeToj OIIHIOBAaHHS PU3HMKIB BUTOTOBICHHS IMPOYKITil
HU3BKOI SKOCTI 3 BUKOPHUCTAHHSM 3alpONOHOBAHOI (DYHKIIIOHAIBHOT 3aJIe)KHOCTI Ta
Teopii JIaHIoTiB MapkoBa sIKWi, Ha BIAMIHY BiJl ICHYFOUHX, TO3BOJISIIOTH OTPUMATH
IMOBIPHICTh 3HAXOJKEHHSI OIIHOK TTOKa3HUKIB SKOCTI y 3aJIaHUX 30HAX PETyITIOBAHHSI.

Brnepiiie po3po0iieHO METOJ| OIIHIOBAHHS PHU3UKIB BUTOTOBJICHHS MPOAYKIIIT
HU3BKOI SIKOCTI Ha OCHOBI 3aCTOCYBaHHSI METOJIIB INTYYHOIO IHTEJIEKTY Ta

BUKOPHUCTAHHS 3alPONOHOBAHOI (PYHKIIOHAIBHOI 3aJ€KHOCTI Ta, Ha BIAMIHY BIJ



ICHYIOUMX, JI03BOJISIIOTH IPOrHO3YBAaTH 3HAXOJKEHHS OLIHOK IMOKA3HUKIB SIKOCTI Y
3aJJaHUX 30HAX PETYIIOBAHHS.

YV 6cmyni oOIpyHTOBAaHO aKTyaJlbHICTh TE€MH, CHOPMYIHOBAHO METY 1 3aaaui
HAayKOBUX JOCHIKEHb, BH3HAYEHO HAYKOBY HOBHU3HY 1 IMpakTUYHY IIHHICTb
OTPUMAaHUX PE3yIbTATIB, MOJAHO 3aralIbHy XapaKTePUCTHKY POOOTH.

YV nepwiomy pos3dini npoBeaeHo aHaii3z 60 HayKOBHX IMyOJiKalliid, B pe3yabTari
4Oro MO>KHa Pe3IOMYBaTH, 110 PO3BUTOK CYCIUIBHOTO BUPOOHUITBA OyAb AKOI KpaiHH,
il Miclle Ha CBITOBOMY PUHKY TOPTiBJli, 3pOCTaHHs JT0OpOOYTY HaIlll Ta PIBHS JKUTTA
J0JIed TICHO MOB’s3aHi1 3 3a0€3MeYeHHsIM BUCOKOTO PiBHS SIKOCTI MPOJYKIii, TOCTYT
Ta (DYHKI[IOHYBaHHS COI[IaJIbHO-€KOHOMIYHUX CHUCTEM, TaKUX SK OCBITA, MEIMIIMHA
OXOpOHA JOBKIUIS, Oe3MeKa mpaill Ta iHIl. YIpaBIiHHAM SKICTIO MPOIYKIIi JIF0JICTBO
3aiiMaJiocsi 31 CTAHOBJIEHHS CYCIUIBHOTO BUPOOHUITBA. PiBEHb SIKOCTI MPOIYyKIlii Ta
MOCIYT HAI[lOHAIBHOTO BHUPOOHMKA ICTOTHO BIUIMBAaE Ha (POPMYBaHHS 30BHIIIHBOL
MOJIITUKK 1 HalllOHAIBHOI O€3MeKH, BU3HAYAE PIBEHBb AKOCTI KUTTS 1 CTAOUIBHICTH
HaI[IOHAJIbHOT BaJIIOTH.

Bunyck sxicHOi mpoaykIlli mMoB’s3aH0 3 SKICTIO TEXHOJOTTYHHMX IPOIIECIB HA
yCIX CTaAisX KUTTEBOTO LMKITY ii BUTOTOBJICHHS. By/b SIKMil TEXHOJOTTYHUN TIPOIIEC
MOB'SI3aHUN 3 PU3MKAMH BIIXWJICHHS HOPMOBAaHMX IMOKA3HMKIB SKOCT1 MPOIYKIIII BiJl
i1eanbHUX, TOOTO THX, SKI pEriiaMeHTOBaHI HOPMATUBHUMH JIOKyMEHTaAaMU Ta
TEXHIYHUMH PErIaMEHTAMH.

HaykoBuii HanpsIMOK OIIHFOBaHHS PU3WKIB 3aJICKUTh BiJl TaTy3€BOi CIICU(IKH,
OCKLTbKHU BIUIMBAIOTH (DAKTOPH, TaKi sIK 0COOIUBOCTI BUPOOHUUYUX IUKJIIB, crienudika
aKTUBIB MIANPUEMCTB Ta iHme. [ aHamizy pu3uKy HEOOXigHO HOTO MPaBHIBHO
pO3yMITH. AHaNli3yBaHHS pU3HMKY JO3BOJISIE OIIHIOBAaTH pIBEHb PHU3UKY Ta
00rOBOpEHHSI HEOOXITHOCTI BINPOBAHKCHHS 3aXOIB IO OIpPAI[IOBAHHIO PHU3UKIB, a
TaKO0X BU3HAYEHHS CTPATET1H 1 METOIB YIIPABIIHHS HAMH.

VY CBiTOBIM Ta BITUM3HSHIM TpakTuill icHye Oumbrne 30 3araJlbHUX METO/IB
OITIHIOBaHHS PU3HKY, XapakTepucTtuka skux mictuthess B EN IEC 31010:2019, IDT.
[Iporienypa oOIlIHIOBaHHS PHU3MKIB J03BOJISIE 0co0aMm, IO MPUUMAIOTh PIIIEHHS Ta
BIIMOBINAIOTH 3@ i, Kpalle pO3yMITH MOTEHLINHI PU3MKH, AKI BIUIMBAIOTH Ha

JNOCSITHEHHS UUIEH, a TakoX aJeKBaTHICTb Ta €(EKTUBHICTh BKUTUX 3acO0IB



KOHTPOJTIO.

He icHye ennHOTO BU3HAUCHHS OHSITTS PU3UKY. BuBUatouu jitepaTypy, MOKHA
3HaTH OaraTo PI3HMX MIAXOJIB 10 PO3YMIHHS I[bOTO TepMiHy. Jlesiki BU3HAUYEHHS
0a3yloThCcsl Ha WMOBIPHOCTI, BHUIIQJIKOBOCTI a00 OYIKYBaHMX 3HAYCHHSX, 1HII - Ha
HeOakaHUX MOJISAX YU HeOesMell, a TPeTi - Ha HeBU3HA4YeHOCTI. Lli BU3HaUeHHs, iX
OOTpYyHTYBaHHS, CHJIbHI Ta C1a0K1 CTOPOHH IIHPOKO 0OTOBOPIOBAIUCS B JIITEPATYI.

YV opyzomy po30ini NpONOHYETHCS NOCTIAUTH Ta 3aCTOCOBYBATH JIOTICTUYHY
(GYHKIIIO 1711 OTPUMAHHSI OLIIHOK OJIMHUYHUX MOKA3HUKIB AKOCT1 OyAb-SKUX 00’ €KTIB
KBaJIIMETpii Ha Oe3po3MipHIi IIKajdi. 3acTOCYBaHHS JIOTICTUYHOI (PYHKIIi J03BOJISE
OTPUMYBATH MAaTEMAaTHUYHY 3aJIeKHICTb, 110 3a0e3MeUye OI[IHKU MOKAa3HUKIB SIKOCTI Ha
0e3po3MIpHiil IIKaji, He3aJeXHO BiJ MpUpoaud 00 ekTy KBamimeTpii. s 1poro
HEOOXIJTHO 3HATH MiHIMaJlbHE Ta MaKCHUMaJIbHE JIONMYCTHMI 3HAY€HHsS 00’ €KTiB
KBaJIIMETPI].

BaxxnuBo Big3HAUMTH, IO JIOTICTUYHA (PYHKIISI Mae TOUKy meperuny. llei
3MIHHUM XapakTep € KIIOUOBHM Il KBAJIIMETpii, OCKUIBKH BimoOpa’kae MPUHIIUI
nocyabyieHHst 3MiHM QyHKIIT Ha Kpasx. JloricthyHa (yHKIIISE OCOOIMBO MIAXOIUTH
TaMm, Ji€ 3arajbHa KUIBKICTb Ma€ BEPXHIO MEXY, a I0YaTKOBE 3pPOCTAHHS €
EKCIIOHEHI[IaTbHUM, HAMPUKIAJ, Y BUNAJKaX MOIIMPEHHS YYTOK YHM 3aXBOPIOBaHb
cepen 0OMeXeHOT MOMyJIsAIii i 3pocTaHHs OakTepiit abo JIFOJACHKOI MOMYJIAIil pr
00MeXeHHUX pecypcax.

Jlns ampoOariii METOIWKH 3aCTOCYBaHHS 3alpOINOHOBAHOI (PYHKIIIOHAIBHOL
3aJIEKHOCTI1 JUIsl OIIHIOBAHHS SIKOCTI 00’ €KTIB PI3HOI MPUPOAM MPUBEICHI TPUKIIAIH.
VY sKocTi 00’€KTIB KBaJIMETpii MPOMOHYETHCS OI[IHIOBATH MPOJYKIIIO, MPOIEC Ta
cucteMy. Y AKOCTI MPOAYKIii, SK 00’€KTy KBaJIiMEeTpii, PO3TISTHEMO OJIit0
COHSIIIIHUKOBY (OJTis1) Ha erari BHPOOHHITBA. Tak SK OIS SBISETHCS MPOIYKTOM
XapuyBaHHS, TO 0 ii SKOCTI Ipe’ SBJICHO KOPCTKI BUMOTH, SIKi yKa3aH1 B TEXHIYHOMY
perjiaMeHTi Ta HOPMAaTUBHHUX JOKyMEHTAX.

Y mpemvomy po30ini po3rislacThCs MOXKIWUBICTh 3aCTOCYBaHHS OJUH 3
METO/[IB MPOrHO3YBaHHS, HANPUKIAA, METOJM Ha OCHOBI JaHIoriB Mapkosa. Llei
METOJl JJa€ MOXJIHMBICTh OTPMMATH SKICHI MPOTHO3W IS JIHIMHUX Ta HEJIHIMHUX

mpoleciB. AKTYaJIbHOIO € 3ajJlaya OLIHIOBAaHHS MMOBIPHICHUX MPOTHO31B, MOTpeda B



AKUX MIBUIKO 3pPOCTAE SIK y CYTO 1HKEHEPHHUX 3aCTOCYBAaHHAX, TaK 1 y ()IHAHCOBO-
€KOHOMIYHUX CHUCTEMaX.

TexHoMOTTYHUI Tpoliec MPeACTaBIsie COO0I0 CKIAJHY CUCTEMY, SIKY HEOOX1THO
OLIIHIOBATH, aHaJi3yBaTH, MPOTHO3YBATH 1, 3a HEOOXIJHOCTI, KOPUT'YBaTH, WI00
3a0€3Me4YnTH BUCOKY SIKICTb NPOAYKUIi. 3MiHA MOKa3HUKAa SKOCTI y OyAb-sSKOMY
MpOLIEC] CUCTEMHU YIPABIIHHS SAKICTIO HA3MBAETHCS peaNi3alli€lo I[bOr0 MpOIEcy 3
yacoM. Jlns 3actocyBaHHs naHioriB MapkoBa, SK MaTE€MaTHYHOI'O amaparty,
noTpiOHO, 00 peasizallist mporecy Oysa cTalioHapHO, BUMAAKOBOO 1 €proIMYHOI0.
TUTbKM TIpM TaKUX YMOBaxX PEKOMCHAYIOTh 3aCTOCOBYBAaTH JIaHIIOTH MapkoBa, B
IHIIIOMY BHWMAJKy IMPOTHO3 OyJae HETOYHUM. ToMy mepes 3acTOCYBAaHHSM Teopil
JaHIoriB MapkoBa Juisl OI[IHKH 1 MPOTHO3YBAaHHS IMPOIIECiB HEOOXIIHO MEpPEeBIpUTH
1OT0 Ha CTalllOHAPHICTh, BUTIAJIKOBICTh T4 €PrOJNUYHICTb.

Bynu po3pobieni Meroanka Ta mporpamHe 3abe3nedeHHs s nepeadadyeHHs
NOXUOKH BHUPOOHUIITBA HAa KOHKPETHOI'O TEXHOJIOTIYHOTO TMPOIECy MepexiaHa
MaTpullsd BUsBUIacsa ooOMexeHoro (9-12 kpokiB). Lle o3Hauae, o nepeadadeHHs Ha 9
KpPOKIB BIIEpe] Majo KOPUCHOI iH(popMaIllii 11 CHCTEMHU YIIPaBIiHHS IKiCTIO. TOMYy B
yMOBaXxX TaKoi 0OMEKEHO1 SIKOCTI BUPOOHUIITBA JOIIBHO MTPOBOJUTH MPOTHO3 JIUIIIE
Ha 4-5 kpokiB Brepes. Skmo 3actocyBatd CHucTeMy aBTOMATHYHOTO YIPABIIHHS
SKICTIO, TO II€ MOYKE MPHU3BECTH 0 3MCHIIEHHS PO3KUIY OIIHOK IMOKa3HUKIB SKOCTI
Ha 16%.

YV uemeepmomy po30ini 3amporOHOBAHO 3aCTOCYBATH OJMH 3 IHCTPYMEHTIB
MITYYHOTO 1HTEJIEKTY 0 MPOTHO3YBAHHS SIKOCT1 Ta PU3HKIB TEXHOJIOTTYHOTO MIPOIIECY.
[Ipu ibomy po3poOaeHa METOANKA 3aCTOCYBaHHSI HEHPOHHUX MEPEXK ISl OI[IHFOBAHHS
PU3UKIB SIKOCTI TEXHOJIOTIYHUX TIPOIECIB y BHUIAAKy WOTO0 HE CTaIllOHAPHOCTI.
AmnpoOoBaHa BiJMOBiHA METOJMKA Ta MPOBEJACHO ampoOaIrito METOAUKH Yy BHTJISII
O00YHMCITIOBAILHOTO EKCTIEPUMEHTY.

3a pe3ynabraraMu  OOYHMCIIOBAIBHUX  €KCIEPUMEHTIB  JOBEJEHO, IO
3aCTOCYBaHHS PO3POOJICHUX HEUPOMEPEIKEBUX MOJCICH 03BOJSE OTPUMATH
MPOTHO3H1 OIIIHKK CTaOLILHOCTI Ta TOYHOCTI TEXHOJIOTIYHMX MPOIECIB MEXaHIYHOT
00po0OKHU feTanei Tumy Bai 3 10cToBIpHICTIO 90% - 96%. Po3poOineHi HelipomepexeBl

MOJIE1 MOXYTh OYyTH BUKOPUCTAaHI B aBTOMATHU30BaHUX CHCTEMax isi (hOpMyBaHHS



KEpylouoro BIUIMBY Ta TMOMNEPEKEHHS BIIXWJIEHb NapaMeTpiB JeTaneil Bia
pErjlaMeHTOBAaHMX 3HAYEHb B PEKUMI OHJIAMH MiJl Yac yNpaBlliHHA TOYHICTIO MPOLIECY
MEXaHI14YHOi 00pOOKH eTalIei.

Knrwouoei cnoea: sKiCTh, OIIHIOBAHHS SIKOCTi, PU3MK, OI[IHIOBAHHSI PU3UKIB,
KBaJIIMETpisg, OO'€KT KBaJIMETpii, KBAJIMETPUYHI METOAM, (yHKLIOHAIbHA
3aJIEKHICTh, CTaTUCTHKA, (YHKUIIOHAIBHO-3AJIEKHI CTATUCTUKH, 1HQOpMaLis,

iHpOpMaIiiiHl METOJIU, INTYYHUMN THTEIEKT.



ABSTRACT

Bahaiev I. O. Improvement of qualimetric methods for assessing the quality risks
of technological processes using information technology — Qualifying scientific work
on the rights of the manuscript.

Dissertation for the degree of Doctor of Philosophy in speciality 152 - Metrology
and Information and Measuring Technology - Educational and Research Institute
‘Ukrainian Engineering and Pedagogical Academy’ of V. N. Karazin Kharkiv National
University, Kharkiv, 2024.The object of research is risk assessment of the quality of
technological processes.

The subject of the research is the use of information technology to improve the
qualimetric methods of risk assessment in the operation of technological processes.

The purpose of the research 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 single 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 an effective mathematical apparatus of information technology.

Scientific novelty of the results.

For the first time, a functional dependence between the actual values of process
quality indicators 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.

For the first time, 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.

For the first time, 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 location of quality indicators in the specified control zones.

The introduction substantiates the relevance of the topic, formulates the purpose



and objectives of scientific research, defines the scientific novelty and practical value
of the results obtained, and provides a general description of the work.

The first chapter analyses 60 scientific publications, which leads to the
conclusion that 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
related to ensuring a high level of quality of products, services and functioning of socio-
economic systems, such as education, healthcare, environmental protection, labour
safety, etc. Mankind has been managing product quality since the dawn of social
production. The level of quality of products and services of a national producer has a
significant impact on the formation of foreign policy and national security, determines
the quality of life and stability of the national currency.

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 risks of deviation of the standardised product quality indicators from
the ideal ones, i.e. those regulated by regulatory documents and technical regulations.

The scientific direction of risk assessment depends on industry specifics, as it is
influenced by factors such as the peculiarities of production cycles, the specifics of the
assets of enterprises, etc. To analyse risk, it is necessary to understand it correctly. Risk
analysis helps to assess the level of risk and discuss the need to implement risk
management measures, as well as determine strategies and methods of risk
management.

In global and national practice, there are more than 30 common risk assessment
methods, which are described in EN IEC 31010:2019, IDT. The risk assessment
procedure allows decision makers and those responsible for actions to better
understand the potential risks that affect the achievement of goals, as well as the
adequacy and effectiveness of the controls in place.

There is no single definition of risk. A review of the literature reveals many
different approaches to understanding the term. Some definitions are based on
probability, chance or expected values, others on undesirable events or hazards, and
still others on uncertainty. These definitions, their rationale, strengths and weaknesses

have been widely discussed in the literature.



The second chapter proposes to investigate 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. For this purpose, it is necessary to
know the minimum and maximum permissible values of qualimetry objects.

It is important to note that the logistic function has an inflection point. This
variable nature is key to qualimetrics, as it reflects the principle of weakening of the
function at the edges. The logistic function is particularly suitable where the total
guantity has an upper bound and the initial growth is exponential, such as in cases of
the spread of rumours or diseases among a limited population or the growth of bacteria
or human populations with limited resources.

To test the methodology of applying the proposed functional dependence for
assessing the quality of objects of different nature, examples are given. It is proposed
to evaluate products, processes, and systems as objects of qualimetry. As a product, as
an object of qualimetry, let us consider sunflower oil (oil) at the production stage. Since
oil is a food product, strict requirements are imposed on its quality, which are specified
in technical regulations and regulatory documents.

The third chapter discusses 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 to ensure high product quality. The
change in the quality indicator in any process of the quality management system is
called the implementation of this process over time. To use Markov chains as a
mathematical apparatus, it is necessary that the process implementation is stationary,
random and ergodic. Only under such conditions is it recommended to use Markov
chains, otherwise the forecast will be inaccurate. Therefore, before applying the

Markov chain theory to evaluate and forecast processes, it is necessary to check it for



stationarity, randomness and ergodicity.

A methodology and software were developed to predict the production error for
a specific process, but the transition matrix turned out to be limited (9-12 steps). This
means that predicting 9 steps ahead provides little useful information for the quality
management system. Therefore, in conditions of such limited production quality, it is
advisable to make a forecast only for 4-5 steps ahead. If the Automatic Quality
Management System is applied, this can lead to a 16% reduction in the variance of
quality estimates.

The fourth chapter proposes to apply one of the artificial intelligence tools to
forecasting the quality and risks of a technological process. In doing so, the article
develops a methodology for applying neural networks to assess the risks of process
quality in the case 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.

Keywords: quality, quality assessment, risk, risk assessment, qualimetry, object
of qualimetry, qualimetric methods, functional dependence, statistics, functionally

dependent statistics, information, information methods, artificial intelligence.



