O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0520U101527

Oco06J1uBi TO3HAYKH: BinKkpura

JaTa peecrtpaunii: 28-10-2020

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Cxnsgpos Bonogumup BacunboBuy

2. Skliarov Volodymyr

KBasmigikamis: 05.01.02

InenTudikarop ORCHID ID: He sactocosyerbcs

Bup, pucepranii: nokrop Hayk

IIIudp HayKoBOi CIENiaIbHOCTI: 05.01.02

Ha3zBa HayKoBOi creniaJbHOCTI: CranzapTusanis, ceprudikallis Ta METPOJIOTIYHE 3a6€3MEYEHHS
Tany3sb / rasysi 3HaHb: He 3acTocoByeTbcs

OcBiTHBO-HayKOBa IMporpama 3i creniaJbHOCTI: He 3acTocoByeThCH

Jara 3axHcCTy: 16-10-2020

CrneniaJbHICTh 3a OCBITOIO: paziorexnika 0701

Micue po6oTu 3m00yBaya: HauionansHuil HayKOBHI LEHTP "[HCTUTYT METPOJIOTii"

Kopg 3a €IPIIOY: 02568325

Micue3Haxoa>KeHHS: By MupoHocuIlbKa, 42, M. XapkiB, XapKiBChKUil p-H., XapkiBcbka 0671, 61002, Ykpaina
dopma By1acHoOCTI:

Cdepa ynpaBJIiHHﬂ: MiHicTepcTBO pO3BUTKY EKOHOMIKM, TOPTiBJIi Ta CiJIbCHKOTO FOCIIOAAPCTBA YKpaiHU
InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS



I11. BizomMocTi mIpo aucepraiiiro

IIudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi CIeliai30BaHOi BYEHOI paju): [l 64.827.01
IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuMil HAyKOBUii LEHTP "[HCTUTYT METPOJIOTIi"

Kopg 3a €IPIIOY: 02568325

Micue3Haxoa>KeHHS: By/.. MupoHocuiibKa, 42, M. XapkiB, XapKiBCbKUil p-H., XapKiBcbka 0671, 61002, Ykpaina
dopma ByracHoCTI:

Cdepa ynpaBriHHS: MiHiCTEPCTBO PO3BUTKY EKOHOMIKH, TOPTIBJIi Ta CiIbCHKOTO OCTIOAAPCTBA YKPAiHN
InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

IV. BizomocTi ripo miznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHMil HAYKOBUIA LEHTP "[HCTUTYT METPOJIOTIi"

Kopg 3a €IPIIOY: 02568325

MicueSHaxo,q)KeHHﬂ: ByJI. MupoHOCU1IpKa, 42, M. XapkiB, XapKiBCbKUI p-H., XapKiBcbKa 0051., 61002, Ykpaina
dopma ByracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepCTBO PO3BUTKY EKOHOMIKM, TOPTiBJIi Ta CiJIbCHKOTO FOCIIOAAPCTBA YKpaiHU
InenTudikarop ROR: He zacrocosyerscs

CeKTOop HayKH: He 3aCTOCOBYETHCS

V. BimomocTi npo guceprariio

Mosga aguceprarii:

Koau TemaTHYHHUX PyOpPHK: 90.27

Tema gucepranii:

1. PO3BUTOK METOiB BUMIPIOBaHb XapaKTEPUCTUK CKJIAAHUX MEXaHIYHUX i TeII0Qi3UNYHMX CUCTEM Ha OCHOBI
KOMITIOTEPHOTO MOJIE/IIOBAHHS

2. Development of methods for measuring the characteristics of complex mechanical and thermophysical systems
based on computer simulation

Pedepar:

1. Y pucepTauiiiHiii po60Ti OTPMMaHO HOBI PillleHHS, CIIPSIMOBaHi Ha PO3B'SI3aHHS BAKJIMBOI HAYKOBO-TIPUKJIAIHO]
npo6seMH MiABUILEHHS TOYHOCTI Pe3yJIbTaTiB JOCiIP)KeHb MEXaHIYHUX i TeNI0Qi3UYHNUX XapaKTEePUCTUK CKIIAIHUX
CHACTEM Ha OCHOBI CUHTE3Y BUMipIOBaHb, aHAJITUYHMX PO3PaXyHKIB i KOMITIOTEPHOTO MOZEIOBAHHS. SIK CKIafHi
CHCTEMHU, PO3IJISIIAETCS CYKYIIHICTh B3AEMOZiI0YNX, PYHKLIOHAJIBHO CAMOCTIHUX MiJICCTEM, IPU3HAYEHUX [1JIS
0e3revyHoi Mpane3fgaTHOCTi IPOMUCIIOBOTO 00'€KTa, B TOMY YMCJIi TEXHIUHI IPUCTPOI 3 BUMIpIOBAJIbHUMU
(YHKLiSIMY, 110 €KCIITTYaTYIOTbCS HA €HeproreHepyounx 06'eKTax abo BXOAITh JO CKJIaly HallioHAJIbHUX €TaJIOHIB

Ykpainu. [IpoBefieHO aHali3 Cy4aCHUX PO3PaXyHKOBUX KOMIUIEKCIB, BiTIOBIHO 10 327424 sIKi BOHU BUPILIYIOTh.



BcTraHOBIIE€HO, 1[0 PO6OTA 6araTbOX MPOrpam KOMIT'IOTEPHOTO MOJIEJIIOBAHHS IPYHTY€ETbCS HA METOJi CKIHYEHHUX
€JIEMEHTIB, IKUY € YMCeIbHUM METOMIOM BUpimeHHs audepeHIiaTbHUX PiBHSIHD i3 YAaCTUHHUMU TTOXiTHUMU, a
TaKOX iHTerpajibHUX PiBHSHB, 110 BUHMKAIOTh IIPY BUPIlI€HHI HAYKOBUX 3aBJaHb IIPUKIJIASHOI METPOJIOTII.
JocinKeHo 3aCTOCYBaHHS PO3PaxXyHKOBUX KOMILJIEKCIB 117151 BUPIlIE€HHS 3aBIaHb TBEPAOMETPIi Ta TEMIIO0OMIHY.
CTBOpEeHO HAayKOBUH MiTXif, TOCIIiIKEHHS NOOATKOBUX CKIIATOBUX OI0PKETY HEBU3HAUEHOCTI IIPU MOJIEJII0BaHHi
BAMIpPIOBaHb. 3aIIPONIOHOBAHO KOMIJIEKCHUI PO3PaxXyHKOBO-€KCIIEPUMEHTAIbHUNA METO/, IO I'PYHTYETHCS HA
[IO€JHAHHI Cy4aCHUX KOMITIOTEPHUX IPOrPaM Ta PE3YJIbTATiB €KCIIEPUMEHTAJIBHUX JOCIIKEHb CKIAHUX CUCTEM,
Ha BiMiHYy BiJl iCHyI0OUMX HaOJIMKEHUX METO/IiB €KCIIEPTHO]I OLIiHKH, 110 JO3BOJIS€ MiABUIIUTU NOCTOBIPHICTb OLIiIHKU
Ta IIPOrHO3YBaHHS iXHbOTO CTaHy. JJocmimkeHo KpuTepii sKocTi 1o6yLoBYU CKiHU€HHO-€eJIeMeHTHOI MOJieli CKIagHOi
CHACTEMU CYYaCHUMU PO3PAXYHKOBMMHU KOMIIJIEKCAMMU, HA BiIMiHY BiJl iCHYIOUMX METOLIB 3 HEJJOCTATHIM CTYIIEHEM
IeTasnizauii 06’eKTa JOCIiIKEHHS, IO JO3BOJINIIO MiIBUIIATYA TOUHICTb PE3YJIbTATiB MOJIE€/II0BAaHHS. 3alIPOIIOHOBAHO
BBECTH y PiBHSIHHS BUMipIOBaHHS Ta OI0KET HEBU3HAYEHOCTI pe3ysIbTaTy BUMipIOBaHb TBEPAOCTI 1OJATKOBI
YMHHUKY, 10 MiJIBUIINAIJIO TOYHICTh OLiHIOBAaHHA CTYIIE€HS €KBiBaJIEHTHOCT] HAlliOHAJIbHOTO €TaJIOHA OAVHUILLb
TBEPJOCTi 3a mKanamu Poksesa ta Cynep-Poksesia npy npoBeJeHHi MDKHapOOHUX 3BipeHb. YIOCKOHAJIEHO
METO/, pO3PaxyHKy KaJIOpUMETPUYHOTO NTePETBOPIOBAYA JIa3€PHOTO BUIIPOMiHEHHS 3aB/ISIKU BPaXyBaHHIO B
MOJeJIbHOMY PillleHHi TeMIIepaTypHOTO I10J1s1 HeJIiHIHOCTI KoedillieHTa HeeKBiBaJIeHTHOCTI 3aMillleHHS, 110
MiBUIINIIO TOYHICTh BUMIPIOBAHHS IIOTY>KHOCTI Ta €HEPTii JIa3epHOT0 BUIIPOMIHEHHS. Y JOCKOHAJIEHO METO0JIOTII0
[IPOTHO3YBAHHSI MEXaHIYHUX BJIACTUBOCTEN MaTepiajiB 3 BAKOPUCTAHHSIM MOJEJIIOBAHHS T €KCIIEPUMEHTAILHOTO
IOCJIIPKEHHSI METOLB BUMIPIOBAaHHS TBEPLOCTI 3pa3KiB MaTepiaily, sIKa, HA BiIMiHY Bill iCHyI0O4OrO METOLY
oliHIOBaHH# obsanHaHHsg AEC, nepenbayae MpoOrHo3 CTapiHHS Ta JOCITiIKeHHSI KDUTUYHUX KOMIIOHEHTIB
0071aJHaHHS, 110 JO3BOJIMJIO MiABUILMTHU JOCTOBIPHICTb OL[iHKY CTaHy TeljaoMexaHiyHoro obnagHaHHg AEC. Habynn
MO JIBIIOrO PO3BUTKY MOZEJIbHI PillIEHHS IPYU AOCIIIIKEHHI BJIACTUBOCTEN Cy4aCHUX IOJIIMEPHUX MATEPialiB,
OTPUMAaHMUX i3 3aCTOCYBAaHHAM aUTUBHUX TEXHOJIOTIH, Ta OTPMMAaHO BJIACTUBOCTI HOBUX IOJIIMEPHUX MaTepiasis,

10 Jla€ MOXJIUBICTb MOJEJIIOBATH NIOBEHKY I10JIiIMEPHUX MaTepiasliB 3aJ1e’KHO Bif| BIVIMBHUX MEXaHIYHUX (DaKTOPIB.

2. The thesis presents new solutions to the important scientific and applied problem of improving the accuracy of
research results of mechanical and thermophysical characteristics of complex systems based on the synthesis of
measurements, analytical calculations and computer simulation. The complex systems are considered as a set of
interacting, functionally independent subsystems designed for safe operation of an industrial facility, including
technical devices with measuring functions operated at energy generating facilities, or are the part of the national
measurement standards of Ukraine. The analysis of modern computational complexes is carried out according to
the problems they solve. It is established that the work of many computer simulation programs is based on the
finite element method, which is a numerical method for solving differential equations with partial derivatives, as
well as integral equations that arise when solving scientific problems of applied metrology. The application of
computational complexes for solving hardness measurement and heat transfer problems is investigated. The
scientific approach to the research of additional components of the uncertainty budget in measurement
simulation is developed. In contrast to the existing approximate methods of peer review, the integrated calculation
and experimental method based on a combination of modern computer programs and the results of experimental
studies of complex systems is proposed, which allows the evaluation and prediction of their condition. In contrast
to the existing methods with insufficient detail of the target of study, the quality criteria of developing a finite
element model of a complex system by modern calculation complexes are investigated, which allows to increase
the accuracy of simulation results. It is proposed to take into account additional factors in the measurement
equation and the uncertainty budget of the results of hardness measurements, which increases the accuracy of
evaluation of the degree of equivalence of the national measurement standard of hardness units on the Rockwell
and Super-Rockwell scales when performing international comparisons. By introducing the nonlinearity factor of
substitution non-equivalence in the model solution of the temperature field, the method of calculation of the
calorimetric transducer of laser radiation is improved, which allowed to increase the accuracy of measuring the
power and energy of laser radiation. The methodology for predicting the mechanical properties of materials using
simulation and experimental study of methods for measuring the hardness of material samples is improved, which,



in contrast to the existing method of assessing NPP equipment, provides for the prediction of aging and the study
of critical components of the equipment, that allowed to increase the reliability of the assessment of the
thermomechanical equipment of NPPs. Model solutions are further developed in the study of the properties of
modern polymeric materials obtained using additive technologies and the properties of new polymeric materials
are obtained, which makes it possible to model the behavior of polymeric materials depending on the influencing
mechanical factors.
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