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2. Methods of processing measuring and expert information using classification scales

Pedepar:

1. Inceprauifiny po60Ty IPUCBSIYE€HO BUPIlIEHHIO BaXXJINBOi HAYKOBO-TIPAKTUYHOI IPO6JIeMu — PO3pOo0LIi METOIiB
OIIpAalll0OBaHHS €KCIIEPMMEHTAILHUX JaHUX (YMCIIOBUX i BepOaslbHUX) i3 3aCTOCYBaHHIM Kiacudikauii. B po6oTi
HaOyB [IOJAJbIIOTO PO3BUTKY METO/ HEMTAPAMETPUYHOI ifeHTUdiKalii popmu po3nofiny, Ha OCHOBI 4Oro 6yB
PO3pobJIeHNI MeTO[, HerapaMmeTpuyHoi knacudikanii Gopmu po3noainy Bubipok Maaoro o6'eMy, IKUil MOXXe OyTH
3aCTOCOBaHUM [17151 yIOCKOHAJIEHHS] METO/iB OIPAIIOBaHHS PE3YJbTATiB 6araTopa3oBUX BUMipIOBaHb, 4 TAKOX IPU
11o6y10Bi KOHTPOJIBHUX KapT TEXHOJIOTIYHUX NpoleciB. Habynu nogansuioro po3BUTKY TEXHOJIOTI T0OyA0BU
JIIHTBiICTUYHUX IIKAJI B iHTEJIEKTYaJIbHUX BUMiPIOBaJIbHUX CUCTEMAaX IPYU 3aCTOCYBAaHHI METPUYHOI Knacuikauii gs

Iepexojly Bifl YMCJIOBUX JaHUX [10 BEpOaJIbHUX. 3alpOIIOHOBAaHA IIOCIIiTOBHICTh €TarliB BCTAHOBJIEHHS 260



BiATBOPEHHSI JIIHIBICTUYHOI MIKa/IX KJacudikalii, Tpu4oMy OCHOBHA yBara MpujijeHa aHajli3y YMHHUKIB, 10
XapaKTepU3yIoTh HEYITKICTb [TPaBUJI i HEBU3HAYEHICTh BUMIPIOBaHHS, a TAKOX CII0Cc06aM iX ypaxyBaHHS IpU
11o6y10Bi TepM-MHOKMHU IIKany Kinacudikalii, BU3BHaU€Ha XapaKTePUCTHKA SIKOCTI Kasnu Kiaacudikauii y Burismi
MaTpuli BiANnoBigHOCTI. PO3p0o6yieHO MeTO ], BUBHAYEHHS Y3rOIPKEHOCTI BUOIpOK KIacK(piKOBaHUX JAHUX,
3aCHOBAHMUI Ha HEMAapaMeTPUYHUX OLiHKAX LEeHTPYy BUOIPKHU i KaJli MeTpU4YHOi Kinacudikaliii, mo 103Bossie
IIPOBECTH OLIiHKY Y3rOJpKEHOCTi IIpY HEPiBHOMIpHOMY poO3TallyBaHHi KjaciB eKBiBaJleHTHOCTI. Po3pobyieHo meToy,
xiacudikauii cTaHy 06’eKTy 260 TEXHOJIOTIYHOIO IIPOLIECY 33 BepOIbHUMU aHUMU, 1110 I'PYHTYETHCS HA TEXHOJIOTI]
BMKOPHMCTAHHS I€KiJIbKOX KPUATEPIiB i OLIHOK i 103BOJIsI€ BUPIMINATHU 33134y Kiaacu@ikalii cTaHy 3 BUKOPUCTAHHSIM
ab0 BCTAHOBJIEHUX KJIACiB €KBiBaJIEHTHOCTI 260 3 LOJaTKOBUMU (IPOMDKHUME). OCHOBHI HAyKOBI [10JI0>KEHHS
IMcepTaliiiHoi pob0TH MiATBEpIKEeHi eKCIIepUMEHTaIbHUMU AOCiI)KEHHSIMU i BIPOBaIP)KEHHSIM B KOHKPETHi
iHpopMmauiiiHO- BUMipioBasbHi cucTeMu. Kito4oBi cyioBa: HerapameTpuyHa Kiacuikallisi po3noijiB, mKaia
MeTpUYHOI Kiacu@ikalii, HediTKiCTb ekcriepTHOI iHpopmallii, HeBU3HAYEHICTh BUMIPIOBAaHHS, ONIPALIIOBAHHS

BepOaJIbHUX IaHUX, KOHTPOJIbHI KapTHU.

2. The dissertation is devoted to solving an important scientific and practical problem - development of methods
for processing experimental data (numerical and verbal) using classification. The paper reviews the scientific
works of scientists who worked in the field of classification theory. The main features of classification are defined,
among which one of the 20 main ones is the presence of a classification scale developed in advance or in the
classification process, based on the condition of distinguishing equivalence classes. In complex classification cases,
when the solution is presented in several gradations, the classification quality characteristic is the conditional
probability of being assigned to a certain equivalence class. Scientists' experience shows that the statistical
phenomena a researcher encounters in the field of classification are complex and not always predictable, therefore
methods and techniques for different applications of the classification procedure are very important. This issue is
the focus of the author's dissertation, which presents techniques for using classification to work through
numerical data, transitioning from numerical data to verbal data using measurement and expert information, and
working through verbal data. Among the main points of scientific novelty and practical importance it is worth
noting the following: - methods for the non-parametric identification of the shape of the distribution of small
samples have been further developed, based on which a method for the non-parametric classification of
distribution types has been developed that makes it possible to select an effective estimate of the sample
distribution center and thereby reduce the uncertainty of the measurement result; - the method of non-
parametric classification of the distribution type was applied for the first time in the construction of process
control charts, thus increasing the sensitivity to controllable changes in central tendency and determining the
class of the total sampling distribution for process instability; - methods for transition from numerical to verbal
data in information and measurement system using a metric classification scale have been further developed, and
a theoretical rationale for combining uncertainty in expert information and measurement uncertainty has been
developed, that allowed to adequately take into account the uncertainty of the measurement information in the
formation of the membership functions of the term set of the scale and to obtain a characteristic of the quality of
the established classification scale in the form of a correspondence matrix; - a method for checking the
consistency of samples of verbal data obtained behind a metric classification scale has been developed for the first
time, allowing consistency checking when equivalence classes are not evenly spaced in their domain of definition;
- based on the application of several operators for working with samples of verbal data, the technology for
classifying the state of objects based on expert information has been developed, followed by the use of the
resulting classification scale to build process control charts for qualitative attributes. Theoretical and practical
results of the thesis are connected with the scientific themes and plans of the department of information and
measuring technologies of Igor Sikorsky Kyiv Polytechnic Institute, as well as research paper of the state budget /
fiscal theme «Research and development of metrological and technical support for the implementation of
environmental monitoring tasks in Ukraine» (N2 RP 0113U002159) and research paper «Theoretical and practical
principles of the application of soft measurements in product quality systems» (N2 RP 0118U001478).
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