O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0412U002518
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 24-05-2012

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Bomotuka Cepriii Bonogumuposuy

2. Vodotyka Sergiy Volodymyrovych
KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cneniaabHOCTI: 05.01.02

Ha3zBa HayKoBOIi creniaJbHOCTI: Cranzaprusanis, ceprudikaliis Ta METPOJIOTIYHE 3a6€3MEYEHHS]

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JlaTa 3axXHCTYy: 27-04-2012

CreniaJbHICTh 32 OCBIiTOIO: 8.091302

Micue po60oTH 34,00yBaYa: XapKiBCbKuil HALOHAJILHUIA YHIBEPCUTET Pa/Ii0EIEKTPOHIKH

Kopg 3a €IPIIOY: 02071197

Micue3Haxoa>KeHHS: 61166, m. Xapkis, nip. Hayku, 14

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi CIeliai30BaHOi BYEHOI paju): [l 64.827.01
IloBHe HaiMeHYBaHHSI IOPHUAUYHOI 0COOH: IHBO "Metposoris’"

Kopg 3a €IPIIOY: 02568325

Micue3HaxoaKeHH: 310002, M.XapkiB, ByJl. MUpOHOCHUIIbKA, 42

dopma ByracHoCTI:

Cdepa ynpaBitiHHS: [lepkaBHuil KOMITET CTaHAapTU3alii, MeTpoJiorii Ta ceprudikanii Ykpainn

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKUii HAlliOHAILHUI YHIBEPCUTET PajliOENIEKTPOHIKY
Kopg 3a €IPIIOY: 02071197

Micue3HaxoO KeHHS: 61166, m. Xapkis, np. Hayku, 14

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTuyHuX pyopHK: 90.03

Tema gucepranii:
1. YoockoHaneHHs] METOZiB OL[iHIOBaHHSI HEBU3HAY€HOCTi BUMIipIOBaHb I1if] yac KasibpyBaHHS 3aCc00iB
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2. Improvement of methods for measurement uncertainty estimation during calibration of measuring instruments

Pedepar:

1. O6'eKT moCIiIKEHHS - IIpolLeC KalibpyBaHHs BUMIPIOBaJIbHUX NIPUJIAJIiB Ta [IepEeTBOPIOBaYiB. MeTa [oCiIKeHHs
- NiBUILIEHHS TOYHOCTI OLIIHOK HEBU3HAYEHOCTi BUMipIOBaHb [1pY KaJlibpyBaHHI BUMIpIOBaJIbHUX IIPUJIAZIiB Ta
[IEPETBOPIOBAYiB 32 PaXxyHOK BUKOPUCTAHHS iH(pOPMaLllil TPO HEBU3HAYEHOCTI Ta 3aKOHU PO3NOIiTy 3Ha4Y€Hb
€TQJIOHHUX BEJINYMH, 110 BiATBOPIOIOTHCS, i IOKa3aHb BUMIPIOBAJIbHOTO NPUIaLy. METOAM NOCHiIKEHHS -
aQHaJIITUYHI METOJ Y, 3aCHOBAHI Ha TEOPil IMOBIPHOCTI Ta MaTEMATUYHIA CTaTUCTHULLi, TeOpii BUMipIOBaHb, METOOV
iMiTal[ifHOrO MOJEJIIOBAHHS, ONTUMI3aliliHi METOAY MOIIYKY MiHIMyMy (PYHKIIiH, TEOPisl ITyYHUX HEMPOHHNUX
MepexX. Anlaparypa 115l JOCJIiIPKEeHb - [IEPCOHAIbHUI KOMIT'I0Tep. TeopeTnyHi Ta NpaKTU4Hi Pe3yIbTaTh -
cpopMyIbOBaHi ITOJIOKEHHS [O3BOJISIIOTh MiBULIUTY TOUYHICTb OLIiHOK HEBU3HAY€HOCTI BUMIipIOBaHb I1if, yac
KaJliOpyBaHHSI 32C00iB BUMipPIOBAJIbHOI TexHIKM. PO3p0o6JieHi Ta yJOCKOHAJIEHI METOAU € OCHOBOIO 11JIs1 PO3POOKU
HOPMAaTMBHUX JIOKyMEHTIB, PETJIAaMEHTYIOUNX MIOPSIOK 0OPOOKY pe3ysbTaTiB i OL[iHIOBAHHSI HEBU3HAYEHOCTI

BMMIpIOBaHb I/l 4ac KaliOpyBaHHS 3aC00iB BUMipIOBaIbHOI TEXHIKM Y BiZIIIOBIIHOCTI 10 KOHKPETHUX MoZesiei



nepegaui po3mipy ¢pisnuHoi BenmunHU. Po3po6ka Ta BIPOBAIKEHHS Ha [I€P>KaBHOMY PiBHi TaKUX JOKyMEHTIB
320€31eYuTh KOMIIETEHTHICTh OpPraHiB 3 OILiHKM BiflloBigHOCTI. HaykoBa HOBM3HA - HaOyJIM [I0aJbIIOr0
BJOCKOHAJIEHHS METOIY OLIiHIOBAaHHSI HEBU3HAYEHOCTI BUMipIOBaHb IIi/l 4ac KaliOpyBaHHS BUMIpPIOBaJIbHUX
IpujafiB Ta IEPETBOPIOBAYIB Y KOHTPOJIbOBAHIN TOUL IIKAJIH, SIKi BPaXOBYIOTh KBAHTYBAHHSI 32 PiBHEM Ta
pO3CiloBaHHA NOKa3aHb BUMIPIOBAJIbHOIO MIPUJIAZY, & TAKOXK KOPEJIALII0 MIXK [IOKa3aHHAMU €TaJIOHHOTO
BMMIipIOBaJIbHOTO NpUJIafly Ta BUMipIOBaJIbHOIO IPUJIaAY, 10 KaliOpyeThCsl; BIIeplie po3p0o6IeHO METO, 0OpOOKHU
Pe3yJIbTaTiB Ta OLiHIOBAaHHS HEBU3HAUYEHOCTI BUMIPIOBaHb IIPU [100YI0Bi KaliOpyBaibHOI XapaKTEpPUCTUKU
BHUMIipIOBaJILHOTO MPUJIAly UM IEPETBOPIOBAYA IIJISIXOM peaizallii mpouenypyu MeHeIP)KMEHTY HEBU3HAUYE€HOCTi Ha
OCHOBI ONTUMI3aLIITHUX METO/iB IIOLIYKY MaKCUMyMy QYHKLii IpaBAoONOAi6HOCTI, 1110 BpaXxOBy€e CyMapHi
HEBU3HAYEHOCTI 3Ha4€Hb €TAJIOHHUX BEJINYNUH, 10 BiATBOPIOIOTHCY, i [IOKa3aHb BUMIPIOBAJIBHOTO NPUJALy; BIIEpLIE
3aIIPONIOHOBAHO METOJ, 0OPOOKY Pe3y/IbTAaTiB i OL[iHIOBAHHS HEBU3HAYEHOCTI BUMIPIOBaHb 17151 NOOY0BU OOYAOBI
KasibpyBa/IbHOI XapaKTe€PUCTUKY BUMipIOBAJIbHOTO NIPUJaly 44 IEPETBOPIOBAYA 32 JOINOMOIO ITYYHOI HEIPOHHO]
Mepexi, IKUH 103BOJIsS€ BUKIIOUUTHU eTall BUOOPY Mojiesli KaslibpyBasibHOI XapaKTePUCTUKY i 3abe3Ieuye BUKOHAHHSI
KpUTEPIlo afanTallii; Biepiie po3pooieHO METOJ, OOPOOKY pe3yJIbTaTiB i OLiHIOBAaHHSI HEBU3HAYEHOCTI BUMipIOBaHb
17151 IOGYIOBU 1TOOYIOBI KaIi6pyBaIbHOI XapaKTepUCTUKY BUMIPIOBAJIBHOTO MIPUJIAy YU IIEPeTBOPIOBAaYa 3
IOTIOMOTOIO IITYYHOI HEMPOHHOI MepeXxi, 1110 ITpaljioe Ha 6a3i iHTepBabHOI apUPMETHKY 3 aJITOPUTMOM HaBYAHHS
JleBeHOepra-MapKBapATy Ta 403BOJIsIE BDaXOBYBAaTH CyMapHi HEBU3HAYEHOCTI 3HaU€Hb €TaJIOHHUX BEJINYMH, 1110
BiATBOPIOIOTBCS, 1 IOKa3aHb BUMipIOBaJILHOTO NIpUIany. Pe3ysbTaTy AUcepTaLiiiHoi po60THU BIPOBApKEHI Mif, yac
IpoBefieHHs poobiT Ha [lep>kaBHOMY HifnpreMcTBi "HaykoBO BOCHigHU Ta KOHCTPYKTOPCHKO-TEXHOJIOTTYHUI
iHcTUTYyT Micpkoro rocniogapcrsa” (M. Kuis), [lepskaBHOMY nianpreMcTsi "JJoHelbKrit HAYyKOBO-BUPOOHUYUI LIEHTP
cTaHjapTu3alii, MeTposorii Ta ceptudikauii' (M. JJoneupk), y HanjionanbHoMy HayKOBOMY LIEeHTPi "[HCTUTYT
MeTpoJiorii” (M. XapKiB) Ta y HaB4aJIbHOMY IpOLeCi Ha Kadeapi METPOJIOrii Ta BUMiPIOBA/IbHOI TEXHIKM XapKiBCbKOTO
Hal[jOHAJIBHOTO YHIBEPCUTETY pajlioesieKTPOHIKY (M. XapKiB), 110 MiATBEpIKeHO aKTaMU IIPO BIIPOBAIKEHHSI.
HaykoBi Ta npakTH4Hi pe3ysbTaTy AucepTaLiiiHOi poO0TH MOXYTh 6YTH BUKOPUCTaHi BUIPOOYBAJIbHUMU Ta
KaJliOpyBaJIbHUMMU JIAO0OPATOPisIMU [J1s1 3a0€3eYeHHs IOTPEOU y TPOCTEXXYBAHOCT] BUMipIOBaHb ITPY BUKOPUCTAHHI
€TaJIOHHUX 3Pa3KiB OPraHiYHOro Ta 6i0JIOriYHOrO MOXO/KEHHS; OpraHaM!U Jep>kKaBHOI METPOJIOTiYHOI CUCTEMHU IIif
4yac CTBOPEHHSI METOAMK OOpOOKY pe3yJbTaTiB BUMIpIOBaHb, 30KpeMa Iif] yac KiJIbKiCHOT0 XiMiYHOTO aHasizy
3pa3KiB pe4OBUH i MaTepiasis; B HABYAJILHOMY IIPOL,ECI METPOJIOTIYHUX CIIELIAJIBHOCTEN BUIMX HABYAJIBHUX

3aKJaamiB.

2. Research object - the process of calibration of measuring instruments and transducers. A research objective -
increase of accuracy of measurement uncertainty estimates through the use of information about uncertainties
and laws of distribution of reproducible values of the reference quantities and of the measuring instrument
readings. Research methods - analytical methods based on probability theory and mathematical statistics, theory
of measurement, simulation techniques, optimization methods for finding the minimum of functions, theory of
artificial neural networks. Equipment for researches - the personal computer. Theoretical and practical outcomes
- formulated provisions allow increasing of accuracy of measurement uncertainty estimates during calibration of
measuring instruments. Developed and improved methods are the basis for the development of reference
documents about the procedure for processing of the measurement results and of the measurement uncertainty
estimation during calibration of measuring instruments according to specific models of the transfer of the size of
physical quantities. At the state level development and implementation of those documents will provide the
competence of conformity assessment bodies. Scientific novelty - have been further improved methods of
measurement uncertainty estimation during calibration of measuring instruments and transducers in a controlled
point scale, which take into account finite resolution and variation of the measurement instrument readings, as
well as the correlation between the readings of the reference and calibrated measuring devices; first time the
method based on implementation of the uncertainty management procedures through optimization methods for
finding the maximum likelihood function, which takes into account the combined uncertainties of reproducible
values of the reference quantities and of the measurement instrument readings, for measurement results

processing and measurement uncertainties estimation is proposed for evaluation of the calibration characteristic



of the measurement instrument or transducer; first time the method based on the using of artificial neural
network, which eliminates the stage of the choice of calibration characteristic model that fulfill the adaptation
criterion is proposed for evaluation of the calibration characteristic of the measurement instrument or transducer;
first time the method based on the using of artificial neural network, which is based on interval arithmetic
algorithm with Levenberg-Marquardt training and takes into account the combined uncertainties of reproducible
values of the reference quantities and the measurement instrument readings, is proposed for evaluation of the
calibration characteristic of the measurement instrument or transducer. The outcomes of dissertational work are
implemented during work execution on State enterprise "Scientific, Research, Design and Technology Institute of
Municipal Economy" (Kiev), State enterprise "Donetsk Scientific and Research Center of Standardization,
Metrology and Certification” (Donetsk), National Scientific Center "Institute of Metrology" (Kharkiv) and during
educational process at the Department of metrology and measurement techniques of Kharkov National University
of Radioelectronics (Kharkiv). If confirmed by the acts of implementation. The scientific and practical results of the
thesis can be used to provide needs of measurements traceability during using of reference samples of organic and
biological origin, the bodies of state metrological system for the creation of methods of measurement results
processing including the quantitative chemical analysis of samples of substances and materials; in the educational
process in metrological disciplines in higher education.

Jep>kaBHH peecTpaniiinuii Homep JiP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLiHHOI AiSJIBHOCTI:
ITiZCyMKH JOCIiI>KEHHS:

Iyosikarrii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
Conia;ibHO-€KOHOMIYHA CIIPSIMOBaHiCTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHS pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH T€EMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAHTA)

BaacHe IlpizBume Im's I10-6aTbKOBI:
1. 3axapos Irop IlerpoBuy

2. Zakharov Igor Petrovich

KBasigikanis: n.r.u., 05.11.15

InenTudikarop ORCID ID: He 3acrocosyetses
JopaTrkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3HaxoaKeHHS:

dopma By1acHoOCTI:



Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OIOHEHTH
BaacHe IlpizBume Im's I1o-6aThKOBI:

1. Ilpokomnos Osekcanap BacunboBud

2. [Ipokonios Osnekcauap BacuiboBuy
KBasigikamis: n.¢p.-m.u., 01.04.03
InenTudikarop ORCID ID: He 3acrocosyerscs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3HaxoO KeHHS:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. €pemenko Bonopumup CraHuciaBoBUY

2. €pemenko Bonopumup CraHUCIaBOBUY

KBasigikamis: x.r.u., 05.11.16

InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa indpopmamuist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KEeHHSI:

dopma BiracHoCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZoOMOCTi



BaacHe IlpizBumie Im's ITo-6aTbKOBI
TOJIOBH pajgu

BiiacHe IIpisBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOrO Ha 3acCimaHHi
BignoBigasbHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peeCTpallilo HayKOBOIi

OisIIBHOCTI

[TaBnenko lOpiit Penoposuy

[TaBnenko [Opiit degopoBuy

IOpuenko T.A.



