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Pedepar:

1. Incepraiist Ha 3M06YTTSI HAYKOBOTO CTYIEHs KaHAMAaTa TEXHIYHUX HayK 3a creljanbsHicTio 05.01.02 -
cTaHpapTHu3auis, cepTudikaiis Ta MeTposioriyHe 3ab6e3ne-4eHHs. — HalioHanpHUI TeXHIYHUN YHIBEPCUTET YKpaiHu
«KuiBcpkuii nositexHivyHui iHCTUTYT iMeHi Irops Cikopebkoro» MOH Ykpainu, m. Kuis, 2019. [Incepranis
CIIpSIMOBaHa Ha BUPIlIEHHs NUTaHb 3a6€3N1e4eHHS IKOCTi IPOAYyKIii B yMOBaxX MajONOTYXHOIO MifIIPUEMCTBA
IIJIIXOM 3aCTOCYBaHHS y3arajbHEHOrO Mil-X04y [0 OLiHIOBaHHS PO3JIalHAHHS TEXHOJIOTIYHOTrO MIPOoLecy Ta
(dopMyBaHHS KpUTe-PiiB 1Oro paHHbLOTO BUSIBJIEHHS], PO3PO0JIEHHS] CTATUCTUYHUX METOZIB 3a0€3MeYeHHs
BiANIOBiIHOCTI roTOBOI MpoayKuii. Po6oTa nossirae y TeopeTUYHOMY OOI pYHTYBaHHi, pOPMYBaHHI Ta [10JabIIOMY
PO3BUTKY METOJIB 3a6€311eYeHHs IKOCTI IPOAYKILii Ha eTamnax ii JKUTTEBOro UUKIy. BpaxoByun 0CO6IMBICTD
MAaJIOTIOTY>KHOTO MiANIPUEMCT-BA, IO MOJISIrae y 4acTill 3MiHi HOMEHKJIaTypuy NpoAyKii, Masoro ii o6csry Ta BigcyT-

HOCTi 3HaYHOT0 06CATry BUOIPKOBUX IAaHUX CYTTEBUM € BUSIBJIEHHS PO3JIalHAHHS IIPO-1eCy Ha PaHHIX CTafisx, AJIs



BUSIBJIEHHS SIKOT'O 3aCTOCOBAaHO KOHTPOJIbHI KapTu lllyxa-pra. [I7151 06 pyHTOBAaHOTO BUGOPY iHTEpBasiB MixX
KOHTPOJIbHUMU BHUOIpKaMU NOCJIi-IKeHa YyTJIMBICTh KOHTPOJIPHUX KapT 0 PO3JIaiHAaHHS TEXHOJIOTIYHOTO IIPOLIEeCy.
[1py 1pOMY BCTAaHOBJIEHO, 1I0 PEKOMEHALisSl HOPMAaTUBHUX JOKYMEHTIB 1010 4...5 CIOCTEPEKEHb Y KOHTPOJIbHUX
BMOipKax clpaBel/vBa viie 051 S-KaprT. [Ij1s KapT ce-peHix 3Hau€eHb YyTJIUBICTb 3aJIEKHO Bifl KiJIbKOCTI
CIIOCTEPEXEHD BipisHAeTbCA Ha 20%. BBeleHO MMOKA3HUK ONEPATUBHOCTI, 110 € KPUTEPIEM [1J11 PAHHBOTO
BUSIBJIEHHS PO3JIaJHAHHS IIPOLIECy Ta po3p00JIeHO METO, CIIOJIyYeHHs eJleMeHTapHUX IO/, 32 SIKOrO BUSIBJIEHI
IOJATKOBI KpUTepii 3a 6iHOMiaIbHOIO MOJIeJI0. B po60Ti PO3BMHYTO METO/, 3aXUILEHOrO IPUIMaHHS 00
BiATIOBiHOCTI NPO-AYKLUii MJISIXOM (POPMYBaHHS BUPIIIAJIbHOTO [IPAaBMJIA 32 IOKPOKOBUM YTOYHEHHSIM
BiZJITOBiHOCTi KOHTPOJIbOBAHOI BEJIMYMHU, PE3YJIbTAT BUMIPIOBAHHS SIKOi [IOTPANUB Y 3aXUCHY CMYTY, IOBKUAHOIO,
IIPOTOPLiMHOI HEBU3HAYEHOCTI BUMIPIOBAHHS, 110 4O-3BOJISIE€ 3MEHIIUTU PU3UK IIPUMHSTTS IOMUJIKOBOTO PillIEHHS
Ta 3a1106irae BTpaTaM BU-POOHMKA. 3alIPONIOHOBAHO IIPYU OLiHIOBaHHI BifiTIOBiIHOCTI TOTOBOI IPOAYKLii METOIOM
IIOCJIiZJOBHOTO KOHTPOJIIO 3 (PiIKCOBAaHMMY TPaHUYHMMU 3HAYEHHSIMU NIPOBOJUTH 10AAT-KOBI BUMIpIOBaJIbHi
IIpoLielypy TiJIbKU THX 00’€KTiB, pe3yJIbTaTy BUMIPIOBAHHS SIKUX IIOTPAINJIM Y 3aXUCHY CMYTY. 3alIPOIIOHOBAHO
METOJ, aJalITUBHUX KOHTPOJIBHUX IPa-HULb 1J1s1 00’€KTIB 3 Pi3HOIO NOBXUHOIO iHT€pBaly NPUNMaHHS, SIKUI
JO3BOJISIE MiHI-Mi3yBaTu YUCJIO OOLATKOBUX BMMIPIOBAHb IIPY BUPILIEHH] 3311a4i MigBUIEHHS BipOTi-IHOCTI OLiHKU
BiATIOBiTHOCTI i, TUM CaMUM, 3MEHIIUTH COBiBapTICTh MPOAYKIii 63 BTpatH ii IKoCTi. PO3p0o61eHO METOIUKY
II7IaHYBaHHS (IPOEKTYBaHHS1) KOHTPOJIIO SIKOCTI NPOJYK-1iii HA OCHOBi pO3pO0JIEHUX METOIiB 3a0€311eUeHHS SIKOCTi
Ta alpoOOBaHO ii y BUPOO-HMYMX YMOBAX KOHAUTEPCHKOTO BUPOOHMLTBA; HABEIEHO TPAKTUYHi peKOMeHalii mono0
ii 3acTocyBaHHs. BpoBap)KEHHS METOIVKY HaZall0 MOKJIMBICTh 3MEHIIUTY HO-PMAaTHBHI BTpaTU CUPOBUHU I1pU
BUPOOHULITBI IPOIYKLi Ta KiJIbKiCTh IIOBEPHEHB IIPO-AYKLii 3 TOPrOBUX MEPEsK 3 IPUYMH HEHaJeXXHOI SIKOCTi Ha 2-3
IIPOLIEHTHUX NIYHKTHU. KJII04O0Bi Cj10Ba: SIKICTh NPOAYKIii, TEXHOJIOTYHMI TPOLeC, KOHTPOJIbHI KapTH, CTaTUCTUYHA
KEPOBaHiCTh, KPUTEPIi, CTabiNIbHICTb Ta TOUHICTb NIPOLIECY, OLiHKA BiATIO-BiAHOCTI NpOyKIlii, HEBU3HAYEHICTh

Pe3yJbTaTiB BUMIPIOBaHHS, aNANITUBHUI NIOCIiO-BHUN aJITOPUTM

2. Dissertation is on the receipt of scientific degree of candidate of technical sciences, specialty 05.01.02 -
standardization, certification and metrology. The National Tech-nical University of Ukraine "Igor Sikorsky Kyiv
Polytechnic Institute", MES Ukraine, Kiev, 2019. The thesis is aimed at addressing the issues of product quality
assurance in a low-power enterprise by applying a general approach to assessing the breakdown of the
technological process and the formation of criteria for its early detection, the development of statistical methods
for ensuring compliance of the finished product. The work consists in theoretical substantiation, formation and
further develop-ment of methods for ensuring the quality of products at the stages of its life cycle. The paper
substantiates the concept of a low-power enterprise in order to focus on the power of the enterprise, which does
not have a correlated connection with the number of staff, and characterizes its special feature. The technological
process of such enter-prises is periodic, includes non-automated operations, and production is small and
multicomponent, with the same equipment and means of measurement being used. All this complicates the
conduct of control operations and limits them in time. It is shown the importance of maintaining the stability of
production to ensure the quality of products. Taking into account the particularity of a small enterprise, which
consists in the frequent change in the product range, its small volume and the lack of a significant amount of
sample data, it is essential to identify the process of decomposition in the early stages. For operational control of
the technological pro-cess, it is necessary to justify the choice of intervals between the control samples. For this
purpose, the sensitivity of different types of cards to the technological process is analyzed. It was established that
the recommendation of normative documents regard-ing 4-5 observations in control samples is valid only for s-
cards. For medium-value maps, the sensitivity varies by 20% depending on the number of observations. An analysis
of the sequence of events, which is displayed by finding the control points in certain areas on the map of average
values, is determined and the probability of such a complex event is determined. The efficiency index is
introduced, which is the criteri-on for early detection of the process decomposition, and the method of combining
el-ementary events has been developed, in which additional criteria were found accord-ing to the binomial model.
When evaluating compliance with fixed limit values, additional limit values are introduced in their vicinity. When
the primary result hits the middle of the region, bounded by additional limit s, they pass to a consistent procedure



for detecting the ra-tio of the current result and the additional limit values. At the same time, the probabil-ity of
making false decisions decreases with insignificant increase in the volume of control and measuring operations. It
is shown that the characteristic feature of low-power enterprises is a wide range of products, each of which has a
"own" tolerance on a controlled indicator for the same control equipment. Under these conditions, the method of
adaptive control limit values is proposed, where each successive step of conformity assessment leads to an
increase in the index of measurement capabilities and, in turn, expands the con-trol limits with which the average
value, calculated on all results obtained on all the steps. This method is distinguished by the possibility of gradually
increasing the ac-ceptance limits within the tolerance field to the controlled parameter for objects with different
lengths of the receiving interval, the correspondence of which has not been established in the previous stages. This
method, in contrast to the method with the in-troduction of guard band, allows you to exclude manufacturer
losses and provide a given value of the probability of compliance with norms. The method of planning (designing)
quality control of products was developed and tested in the production conditions of confectionery production;
practical recom-mendations for its application are given. The introduction of the methodology has made it
possible to reduce regulatory losses of raw materials in the production of products and the number of returns
from the retail network due to reasons of inade-quate quality by 2-3 percentage points. Key words: product
quality, technological process, control cards, statistical control, criteria, stability and precision of the process,
conformity assessment of products, uncertainty of measurement results, adaptive sequential algorithm.
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