O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHIH HOMeP: 0410U001733
Oco006J1uBi TO3HAYKH: BinKpura

Hata peectpamnii: 30-03-2010

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Kamaesa Caitsiana OseriBHa

2. Kamaieva Svitlana Olegivna

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa//IOKTOpPaHTypa: Hi

IIIndp HayKoBOi cneniaabHOCTI: 01.05.02

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: MaremaTyHe MOJIEMIOBAHHS Ta 06YMCIIIOBATIbHI METOIM

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucry: 23-03-2010

CreniaJbHICTh 32 OCBiTOIO: 7.080403

Micue po6oTH 3400yBaya: Isano-OpaHKiBCbKUIT HAL[OHAIBHUI TEXHIYHMI yHiBepcuTeT HadTH i rasy

Kopg 3a €IPIIOY: 02070855

Micue3Haxoa>KeHHs: 76019, m. IBano-Ppankischk, Bysl. Kapnarcebka, 15

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CIeliaJi30BaHOi BYEHOI pagu): [ 64.052.02
IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOHM: XapKiBChbKUIl HALIOHAJIBHMIT YHIBEDCUTET PaliOEIEKTPOHIKH
Kopg 3a € IPIIOY: 02071197

Micue3HaxoaKeHHS: npocnekt Hayku, 14, m. Xapkis, XapkiBcbKuii p-H., XapKiBcbka 0671, 61166, Ykpaina
dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

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

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: IBano-PpaHKiBCHKUI HAI[IOHATBLHUI TEXHIYHMIA YHIBEPCUTET

Ha(TH i razy

Kopg 3a €IPIIOY: 02070855

MicuesnaxomerHﬂ: 76019, M. IBano-@paHKiBChK, ByJ. Kapnarchka, 15
dopma By1acHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 28.17.23

Tema gucepranii:
1. TeomeTpuyHi MO €JIi Ta METOY KOHCTPYKTUBHOTO BiTHOBJIEHHS (Di3UYHUX ITOJIIB

2. The geometrical models and methods of constructive renewal of the physical fields

Pedepar:

1. O6'exT mocaimKeHHs - Qi3nyHi 110715, IKi BUHUKAIOTh ¥ TEXHIYHUX CUCTEMax Ta 00'eKTax. MeTa HOoCiIKeHHs -
PO3pOOJIEHHS TEOMETPUYHUX MOJiesIeN Ta €(PEKTUBHUX METOMiB KOHCTPYKTUBHOTO BiTHOBJIEHHS (Pi3NYHUX I1OJIIB,
110 BUHMKAIOTh Y TEXHIUHMX CUCTEMAax Ta 00'€KTaX, [JIs MiIBULIEHHS TOYHOCTI PO3PaXyHKiB Ta 3MEHIIEHHS
PECYPCHMX BUTPAT, a TAKOX JOCIIIPKEHHS IHTEPIIOJISILINHUX BJIACTUBOCTEN IUCKPETHUX MOJIEJIEN J151 TTIOKPALEeHHS
iXHiX XapaKTepucTUK. MeTonu JocCiIKeHHS - METOIU TeOMETPUYHOTO Ta IMOBIPHICHO-T€OMETPUYHOTO
MOJIETIOBaHHS /17151 TOOYI0BY ajlbTEPHATMBHUX MOJ€JIel Ha CKIHYEHHUX €JIEMEHTaX; MeTOIY KOMII'IOTEPHOrO Ta
dismyHOrO MOZEIOBAaHHS JJ1s1 alpo6allii 3aIIporoHOBAHOTO B POGOTI METOAY BilHOBJIEHHS (Pi3NYHUX T10J1iB; METOLU
MaremaTu4Hoi Qi3uKu A5 Mo6ynoBY QyHKIii-[1arony; METO CKiHY€HHUX Pi3HUIb, METO/, CKIHU€HHUX €JIEMEHTIB
Ta Metof, MoHTe-KapJio [ OLiHKM TOYHOCTiI 06YMCIIEHb; METOIY OAPULIEHTPUYHOTO YCEPEIHEHHS 1S
PO3paxyHKy Qi3WYHUX I10J1iB; METOAM TeOopii IMOBIPHOCTE! IIPU PO3B'sI3yBaHHI y3arajbHeHOi 3a1adi brodpdoHa npo

rosiky. TeopeTuyHi Ta MpakTUYHi pe3ysbTaTy - IOOYL0Ba aJibTEPHATHBHUX MOJIeJlell Ha CKiHYEHHUX eJIeMeHTax



pi3HOi KOHirypatii, 10 JO3BOJISIOTh MiABUIIUTY TOYHICTh PO3PaxyHKIiB IIPY 3MEHIIEHH] peCYpCHUX BUTPAT;
PO3pOOKa HECITKOBOTO METOAY [Jisl PO3B'sa3yBaHHs 3aadi Jipixje B 061acTsIX CKIaAHOI HeOnyKJIoi popmu, o
I03BOJISIE aJJ€eKBATHO BiAHOBUTU (Pi3WyHi 11014, 5IKi BUHUKAIOTh y TEXHIYHMX 00'€KTaX i cUCTeMax; BUSIBJIEHHS SIBUINA
CTilKOCTi (Pi3WYHUX MOJIiB IO BiHOLIEHHIO A0 6a31Cy HAa CEPEHIUNOBUX CKIHUEHHUX €JIEMEHTAX, 110 36arauye
3HAHHS [IPO BJIACTUBOCTI LIUX €JIEMEHTIB i 103BOJIsIE BUPIMINTU [IPO6IEeMY aHCAMOJIIOBAaHHS €JIEMEHTIB 3 pi3HUMU
6asucamu. HaykoBa HOBM3HA - BIlepll€ Peali30BaHO METOJ, CKiIHYEHHUX €JIEMEHTIB 3 BAKOPUCTAHHSIM
aJIbTEPHATMBHUX MOJIEJIEN €JIEMEHTIB CEPEHIUIIOBOI CiM'T ITpY PO3B'A3yBaHHi 3a1a4i [1PO KPYyYEHHS TPU3MATUYHUX
CTEP’KHIB [IPSIMOKYTHOTO IEPEPI3y, 10 JaJI0 MOKJIUBICTb OIITMMI3yBaTH 3alIPOIIOHOBAHI MOJIEIi; BIleplIe
11o0yJOBaHO YHITapHI MOJIeJli Ha OKTaroHi, cepe, IKUX € I0JIiHOMiaJIbHi, TapMOHiuHi 3a gudepeHiaTbHUM
Kputepiem Jlanaca Ta iHTerpajbHUMU KpuTepismu I[IpuBanosa i Krobe, Ta 1po6oBo-paljioHasbHi, rapMOHiYHi 3a
iHTerpajJIbHIMU KPUTEPISIMY, IO aAEKBATHO MOJEJIOIOTh (Pi3MYHE I10JI€ 3 OKTarOHAJIbHUM HOCI€M; BIIEpLIe
BUSIBJIEHO Ta aHAJITUYHO JIOBEJIEHO SIBULIE CTIMKOCTI (Pi3MYHMX IOJIiB 110 BiAHOLIEHHIO 10 6a3UCy Ha CEPEHIUITOBUX
€JIEMEHTaX y JBOBAMIDHOMY Ta TPUBUMIPDHOMY IIPOCTOPAX, IO MA€ SIK TEOPETUYHE, TaK i IPUKJIALHE 3HAYEHHS],
30KpEMa, [IpY aHCAMOJII0OBaHHi €JIEMEHTIB 3 Pi3HMMHU 6a3McaMy; BIleplie po3po6eHO e(PEKTUBHUI HECITKOBUI
METOJ], 171s BifHOBJIEHHS (Pi3NYHUX TOJIiB B 06J1aCTSIX CKIaHOI HEONYKJIO] (popmMHU, 3aBISIKHU IKOMY OyJ10 TOOYA0BAHO
MaTeMaTU4Hi MOZeJIi 3 ypaxyBaHHSIM OCOOJIMBOCTE TeXHIYHMX 3a71a4 Ta IIPOBEAEHO [TOPiBHSHHS OTPUMaHUX
PEe3yJIbTATIB 3 pe3yJbTaTaMU, ONEP>KaHMMHU 32 JOIIOMOTIOIO BiJOMUX YMCEJIbHUX METOLIB Ta KOMII'FOTEPHUX i
(Pi3sMYHUX EKCIIEPUMEHTIB; YJOCKOHAJIEHO MOJIEJ, 1110 BUKOPHUCTOBYIOTHCS B METOi CKIHYEHHUX €JIEMEHTIB IIJISIXOM
3aCTOCYBAaHHS T€OMETPUYHOIO MOJIEJIIOBAHHS, BHACIIIOK YOT0 OyJi 3MEHIIEeHi 00UMCIII0Ba/IbHI pecypcu Ha 10ro
peasizaliito; IicTajo oAablioro pO3BUTKY PO3B'si3aHHs IPO6JIeMU BUSIBJIEHHS "TPUXOBAaHUX" TapaMeTpiB
iHTEepNOoJIALiHMX IIOJIIHOMIB Ha IBOBUMIPHUX i TPUBUMIPHUX CEPEHJIUIIOBUX €JIEMEHTAX BUIIUX [IOPSIIKiB 6€3
BBEJI€HHSI I0ATKOBUX BY3JIiB, BHACJIJOK 4Oro 6yJI0 BUSIBJIEHO HOBI KJIaCU MOZEJIell Ta IPOBEJEHO iX TeCTyBaHHS 3
METOI0 ONTUMI3allii; AiCTao MOJaNbIIOro pO3BUTKY FT€OMETPUYHE MOJIE/IIOBAHHS LIECTUKYTHUX €JIEMEHTIB, 10
I03BOJIMJIO [TOOYIyBaTU HOBY YHITapHY MOJieJIb Ha I'€KCaroHi, rapMOHiUHY 3a iHTerpajibHUMU KpuTepisimu Kbobe Ta
[IpuBanosa, sKa yCHillHO BUTPHUMaJla TECTYBaHHS B 337ja4ax BiJHOBJIEHHS CTalliOHAPHUX I10J1iB. Pe3ysbTaTi
IycepTaliiiHol po60TH BIPOBAIKEHI y (PpisuKo-mexaHiyHOMY iHCTUTYTI iMeHi I.B. Kapnenka HAH Ykpainu (m. JIbBiB)
Ta y HaB4aJIbHOMY Ipoleci B IBaHO-PpaHKiBCbKOMY HallioOHaJIbHOMY TEXHIYHOMY yHiBepCUTETI HaTH i rasy, 1o
IiATBEPAKEHO AOKYMEHTaMU I1pO BIPOBAIKeHHs. HayKoBi Ta IpakTUYHI pe3ysbTaTy AUCEPTaLiliHOI poboTH
MOXYTb OYTM BUKOPUCTAHi: y KOHCTPYKTOPCBKUX Ta MPOEKTHUX OPraHi3alisx [Ijis MIPOBEIEHHS eKCIIpec-aHali3y
$i3sMYHMX M0J1iB; y HAaBYAJIbHOMY IIPOLeCi IIPU MigroTosLi (axiBiiB y rasysi MaTeMaTUYHOTO MOJIEIIOBAHHS Ta

004N CII0BAJIbBHUX METO/IIB; Y HAYKOBUX 3aKJIaJlax Ta OpraHisalisix, 110 IPOBOJSTh AOCIIIPKEHHS B rajy3i po3pooKu

MaTeMaTU4YHUX MOJieJiel Ta MeTOiB BifHOBIEHHS (i3UYHUX TOJIIB.

2. Research object - physical fields, that originate in technical systems and objects. Research target is the
elaboration of the geometrical models and efficacious methods of constructive renewal of the physical fields, that
originate in technical systems and objects for increasing of the estimation accuracy and decreasing of resources
expense, and also investigation of interpolational properties of the discrete models for improving their
characteristics. Research methods: methods of the geometrical and probabilistically-geometrical modeling for the
alternative models construction over finite elements; methods of computer and physical modeling for the
approbation method of the physical fields renewal, offered in the work; methods of the mathematical physics for
the construction of the pagoda-function; the finite differences method, the finite element method and the Monte-
Carlo method for appraising of the calculation accuracy; methods of the barycentric averaging for the calculation
of the physical fields; methods of the probability theory during solving generalized Buffon task about needle.
Theoretical and practical results - construction of the alternative models over different configuration finite
elements, that allow to increase of the estimation accuracy with decreasing of resources expense; elaboration of
the gridless method for solving the Dirichlet task in areas of complicated unprotuberant form, that allow to
adequately renewal of the physical fields, that arise in technical systems and objects; discovery of the physical
fields firmness relatively to the serendipian finite elements basises phenomenon, that enrich knowledge about this
elements properties and give opportunity to solve the overlaying elements with different basises problem. Novelty



- firstly finite elements method for solving task about rectangular cross-section prismatic beam torsion, using
alternative models of serendipian family elements, is realized, that gave the opportunity to optimize the suggested
models; firstly unitary models on the octagon were constructed, that include polynomial models, that are
harmonic by the Laplace differential criterion and Prevalove and Kebe integral criterions, and fractionally-rational
models, that are harmonic by the integral criterions, that adequately modeling the physical field with the octagonal
carrier; firstly the phenomenon of the physical fields firmness relatively to the basis on the serendipian elements in
the two-dimensional and three-dimensional spaces is discovered and argued analytically, that has both theoretical
and practical importance during overlaying elements with different basises, for instance; firstly the efficacious
gridless method for the renewal of the physical fields in areas of complicated unprotuberant form is elaborated,
according to this method the mathematical models considering the particulars of the technical tasks are built and
the comparing of the obtained results with the results, obtained by the help of known calculation methods and
computer and physical experiments is conducted; models, that are using in the finite element method by the
applying of geometrical modeling are improved, in consequence of this the calculation resources for it's realization
were decreased; solving the problem of disclosing "hidden" parameters of interpolation polynomials on the two-
dimensional and three-dimensional higher order serendipian elements without inputting additional nodes took a
further development, consequently new classes of models were discovered and their testing with the purpose of
optimization was conducted; the geometrical modelling of the hexagonal elements took a further development,
that allowed to build a new unitary hexagonal model, that is harmonic by the Kebe and Prevalove integral
criterions, that was successfully tested in renewal of the stationary fields tasks. Research results introduced in the
Karpenko physico-mechanical institute of the national academy of sciences of Ukraine (Lviv) during appraising of
temperature fields and in Ivano-Frankivsk national technical university of oil and gas, that is confirmed by the acts
of introduction. Science and practice results of the dissertation may be used by constructor and project
organizations for making the physical field express-analyse, in educational process during the preparation
specialists in mathematical models and calculation methods branch; in science institutions and organizations, that
are investigating in the direction of elaboration the mathematical models and methods of renewal of the physical
fields.
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