PELEH3I51

Ha IucepTauiiny poboty Muxaina Onexcandpa Bikmoposuua
Ha TeMy: «Ocobnusocmi 0ehpopmyeannsa n’€30nacueHUxX i n’€30aKMUBHUX
KOMRO3UMHUX MIJl i3 MPIWUHAMU Ma KYyMOSUMU MOYKAMU),
npezcTaBleHy Ha 3000yTTS cTyneHs AokTopa dimocodii

3a crienianbHicTIO 113 ITpukiagna maremMaTHka

Huceprauiitna pobGora O.B. Muxaina npucBsYeHa pO3B’A3aHHI0 HH3KH
NUTaHb CTOCOBHO OCOONMMBOCTeH AeopMyBaHHS CKIAIEHHX Til i3 KyTOBHMH
TOYKAMHU Ta TPIlIMHAMHM HAa MeKax IOAUTY Pi3HOPIIHUX KOMIIOHEHT, IO MOXYTh
BKJTIFOYAaTH SK 130TPOMHI, TaKk i aHi30TpONHI Ta m’€30eJeKTpHYHI MaTepiaiu.
AKTya/IbHicTL 00paHoOi TeMH aucepTauii oOyMOBIeHa UIMPOKUM TPAKTHIHHUM
3aCTOCYBaHHIM KOMITO3UTHHUX MaTepiajiB i HEOOXigHICTIO YAOCKOHAIEHHS METO/IIB
3anobiranHa iX pyiHYBaHHIO y 3B’S3KY 3 HasABHICTIO TPIIIMH Ha MeXax MOILTY
Pi3HUX KOMIIOHEHT.

Mera qucepraniiiHoi poOOTH MonsTae B pO3BUTKY METOMIIB JOCHiDKEHHS 30H
nepeApyHHyBaHHS TpPIIMHM B TOHKOMY IIpOINApKy, IO 3’€IHYE OBa i30TPOIHI,
aHi3oTporHi a0o 1’€30eNeKTPUYHI MaTepialld, a TakoX aHali3i HanpyXeHo-
nehOopMiBHOTO CTaHy B OKOJI KYTOBHX TOYOK 3’€IHAHPb 3 Pi3HMX MaTepialliB y Tijiax
CKIHYEHHMX po3MipiB. BBaxaro, 1o Meta poOOTH MOBHICTIO IOCATHYTA 3000yBadeM.

Hucepranifina po0oTa CKJIaJaeTbCAd 31 BCTYIMY Ta ONNIALY JIiTepaTypH,
YOTHPHOX PO3MiJTiB, BACHOBKIB Ta CITUCKY JITEPATYPHUX JKEPEIL.

VYV Beryni Ta orasii JiTepaTypH IpoBeleHO aHami3 MyOmikauid 3a TeMOIo
aUcepTallii Ta BH3HAYEHO BHECOK JOCTI/DKEHb iHIIMX aBTOPIB OO PO3BHUTKY I[BOTO
HAIPAMKY.

Y posmini 1 po3misHYyTO TPIMHY MDK JBOMa MarepiajaMH B
OimarepialbHOMY  aHi30TPOITHOMY  IIPOCTOpI  MiA  pO3TATYBaJbHO-3CYBHHM
HaBaHTaXCEHHAM Ha HeCKiHYeHHOCTi. OCHOBHUM pe3yJIbTaTOM IIbOTO PO3LTY € HOBa
MOJIeNTb, 3aCHOBaHa Ha BBEJEHHI 3CYBHWX 30H TepefpyHHYBaHHA OiNs BepIIUHU
TPILMHM, U1 YCYHEHHS 0COOJNIMBOCTEH, SK1 3a3BMYail BUHUKAIOTh NPH PO3MIIAL Li€l

npobiieMH B paMKax KJIacHYHOI Mojeni Mik¢a3Hol TpilMHU. Y pe3yabTaTi Takoro



MOJIE/TIOBaHHs Halpy>KeHHs 3CyBY CTae oOMEXEHHM Yy Bciii obnacti, a HOpMaIbHe
HalpyXeHHs Ma€ IHMIIe OCOONMMBICTE THIy KBaJpaTHOrO KOPEHS Yy BepIIMHi
TPIlIMHYU, 10O JO3BOJNSE BBOAUTH KOE(ILiEHT IHTEHCHBHOCTI HaNpyXeHHS
3arajIbHONPUHHATHAM CITIOCOOOM.

B po3saini 2 po3p’s3yerbes 3aAa4a, noAiOHa po3ainy 1, ane A TPIMIMHA MiX
JABOMa i30TPONHMUMH MaTepialaMi. AHATITHYHHI aHalli3 MTPOBOMWTHCA AHAIOTTYHO
nonepeaHsoMy posairy. Ilpun nsoMy 3HaliieHO TOBKWHY 30HH TepedpyWHYBaHHS i
KOe(DILI€HT IHTEHCUBHOCTI HOPMAJIbHOIO HANpyXEHHA Y NOYaTKOBii BeplIMHi
TpimmHA. KpiM Toro, y upoMy po3zini 3HaiieHi IIBUAKOCTI 3BiIbHEHHS €HEpril s
pi3HMX MoJenel TpIlIHHE Ta BCTAHOBIEHO X H00py y3romkeHicts. [TomiOHa 3amaya
1 MiK($azHOT TPIIMUHM B TUTL CKIHYEHHHMX PO3MIpiB pO3rISHYTa TaKOX METOIOM
CKIHYEHHUX €JIEMEHTIB. VY TMpHITyIleHHi, WO po3Mip Tina icToTHO OinbluwWii 3a
JOBXXWHY TPIIIMHH, TPOJAEMOHCTPOBaHA 100pa y3roKeHiCTh YHCIIOBHX PE3YJIbTATiB
3 aHaJITHYHHMH.

VYV posgini 3 3anponoHoBaHa METOAWKAa BH3HAYEHHS CTENEHi 0COOJMBOCTI
Harpy>XeHb B OKOJIi KyTOBHX TOYOK Ul OiMaTepialbHHUX TiJl CKiIHYUEHHHX pO3MipiB
Oynp-sKOi TreoMeTpuyHOi (OpMH, sKa 3acHOBaHa Ha BHKOPUCTaHHI METOMY
CKIHYEHHHX e€JIEeMEHTIB Ta ACHMIITOTHYHIM NOBENiHII HaNpyXeHb Oilf KYyTOBHX
To4oK. OCcOONUBOCTI IIi€i METOAWKH TMPOJEMOHCTPOBaHI Ha TPHKIAIi 3a1avi Impo
KOHTAKT i30TOIMHHX NPAMOKYTHHKIB pi3HOI IIHPHHH. EQEeKTHBHICTE MeTOIuKH
MiATBEpIHKEHA TOPIBHAHHAM 3 aHAJMITHYHHM pPO3B’A3KOM mnoAiOHOI 3a;aui.
Po3rngHyTO TakoX TPIIIHHY 3CYBY, IO BHHHKA€ Oind KyTOoBOi TOYKH oOnacri,
CKJTaZeHol i3 JDBOX pI3HOPITHWUX MPAMOKYTHHKIB pi3HOTO po3Mipy. BBemeHo 30HH
nepeApyWHYBaHHS Ha TPOIOBXKEHHI TPIMIMHH Ta TIOKAa3aHO CMoci0 BH3HAYEHHS
IIBUIKOCTI 3BiIbHEHHS €HEeprii, fKa BU3HA4Ya€ MOKIHBICTh PO3BHUTKY TpillHHH, Oe3
BHU3HAYEHHS JOBXKUHHM Li€l 30HH.

YV po3gini 4 poO3rNAHYTO EISKTPONMPOBIAHY MiK(bazHy TpIIIHHY B
m'e30€eKTpHYHOMY OiMaTepiani, MONAPU30OBaHOMY B HANpSAMKY, MapaielbHOMY
GeperaM TpilIMHU Ta OPTOrOHATILHOMY (GpOHTY TpiuHu. CrIOYaTKy BBaXKAETHCS, 110
TpilIMHA BiAKpUTa, a Jajli [UId YCYHEHHS OCLWIALINHOI CHHTYJIAPHOCTI, sKa NpHU
IIbOMY BHHHKA€, BBOJUTHCA 30HA KOB3aHHsA OeperiB TpilmuHW. Y IIBOMY BHITaIKy

BUKOHAHHS TPaHUYHUX YMOB MPU3BOAMTE OO0 KOMOIHOBaHO! KpaiioBi 3amadi [ipixie



— Pimana Tta 3agaui [ineOepra. OTpHMaHO TOYHMI aHATITHYHHI PO3B’A30K IHX
3a/1a4, SKWH MO3BOJIMB BH3HAYHMTH EJIEKTPHYHI Ta MeXaHiuHi (aKTOpH Ha Mexi
NOALTy MaTepialiB y mpocTii aHamiTHuHii ¢opmi. ITpoBeneHo umciaoBHii aHami3
OTPHMaHUX Pe3yJIbTaTiB, pe3yJIbTaTH SKOT0 MPOJEMOHCTPOBaHi rpadiuHo.

Y BHCHOBKax BHKIaJeHi OCHOBHI pe3ynsTaTH poGoTH. CIHCOK JiTepaTypHUX
JDKepel, 3 MO€l TOYKH 30pY, JOCHTEH IOBHO BifoOpaXka€ CTaH CIpaB MO TeMAaTHIl
qucepTauiifHoi poOoTH.

JlucepTaHTOM OTPHMAaHO CYTTEBI pe3yJbTaTH, IO XapaKTePH3YIOThCS
HAYK0BOI0 HOBH3HOI0. OcoOIMBO LiKaBUM € Te, 0 Y poOOTi 3arporoHOBaHi HOBI
METOIMKH YCyHEHHsS (i3HUHO HepeaTbHOI OCLMIALINHOT 0coOMMBOCTI GiNis BepIMH
TPIIMMHA MDK JBOMa OPTOTPONHHMM i IT’€30€NeKTPUYHMMH MaTepianamu,
3’€IHAHMMH TOHKMM aAre3iiHMM MpOIIapKOM Ta 3alporOHOBAaHO YHCEILHO-
AHANTHYHWH TIXiJ 10 BM3HAYEHHS CTeMeHi ocobmuBOCcTi Ta KoediuieHTIB mpw
0COOIMBOCTAX HaNpyXeHb B OKOJIi KyTOBUX TOYOK OimMaTepialbHUX TiJl.

IIpakTHYHe 3HAYeHHS OJepKAHMX pe3yJILTATIB IONArae, IMepil 3a BCe, B
TOMY, 110 OTpMMaHi B SBHOMY BHIIAAi CIHIBBiJHOIIEHHS U1 TapaMeTpiB
PYHHYBaHHS [103BOJISIOTH OLIHUTH BIUIMB MEXaHIYHHX HANpPYXEHb i €JIeKTPHYHOIO
MOl Ha MOXIUBICTH PO3BUTKY TPIMMH 1 THM CaMUM CHPHATH IiIBUINEHHIO
TPIIIMHOCTIHKOCTI KOMITO3UTHMX KOHCTPYKIi#, a TOYHI AHANITHYHI pO3B’A3KH,
OTpUMaHi y po0oTi, MOXYTb CIy)XHUTH ETAIOHHHUMH TpH po3podui # ampobarii
YUCIIOBUX METOAIB pO3B’A3aHHA 3aJad yKa3aHOro Kjacy IUIs Til CKiHYEHHHX
pO3MipiB.

Jlucepramniitna pobota BukoHyBanack y 2017-2022 pokax y BimmoBigHoCTi 3
IHAUBiAyaJlbHUM IUTAHOM TIATOTOBKHM acmipaHTa kadeIpH TeOpeTHYHOI Ta
KOMIT IOTEpHOI MeXaHiK{ JIHIMPOBCHKOr0 HalliOHAIBLHOrO YHiBepcHTeTY iMeHi Onecs
['oHuapa, a TakoX B HaAyKOBO-ZOCHiAHIA naboparopii MexaHiku pyiHYBaHHS Ta
TUIaCTUYHOTO IedopMyBaHHA MaTepialiB KadeIpd TEOpEeTHYHOI Ta KOMII IOTEPHOT
MeXaHIKH MeXaHiKo-mareMaTuuHoro ¢axkynerety JHY B pamkax nep:xOromkeTHOL
TEMH 1-335-18 «Po3paxyHKOBIi Mozerni I’ €30€JIEKTPUYHUX Ta
11’ €30€JIEKTPOMArHITHUX KOMIIO3MTIB 3 TpillMHAMH Ha MeXi TMOILTYy MaTepiamiBy,
HOMep AepxkaBHoOI peectpanii Ne 0118U003302, 20182020 pp.

3a Temoro muceprauii omy6aikoBaHo 4 crarti. OnHa 3 HUX OMyOJIiKOBaHA Y



BH/IaHHI, IO BXOAWTH IO HAyKOMETpW4HOi 6asu Scopus. 3 cTaTTi BXOIATH [0
TMepeniky HayKoBUX (haXxoBUX BHIaHb YKpaiHH. OKpiM HBOro omy6iiKoBaHO po3fin y
KOJIEKTHBHi# MOHOrpadii, ska TakoX BXOAMTh A0 Scopus. OCHOBHi pe3yabTaTH
AUcCepTalil OTpUMaHi aBTOPOM CaMOCTiifHO. BBaxaro, mo ui my6mikamnii JocTaTHBO
MIOBHO BUCBITJTIOIOTE 3MiCT poOOTH Ta ii OCHOBHI MOJIOXKEHHS.

OCHOBHI MONOXEHHS Ta pe3yJIbTaTH AUCEPTaliiiHOi poOoTH HonmoBigaaucs i
00roBoproBajIMC Ha IJCYMKOBHX HayKOBHX KOH(epeHUisx JIHiImpoBceKoOro
HauioHaNnbHOTO yHiBepcuTeTy iMeHi Onecs I'oruapa npotsrom 2018-2021 pokis; a
TaKOXX Ha YOTHUPHOX MIKHAPOAHUX KOHGEPEHIIIAX.

Pyxormmuc mucepramii O.B. Muxaina HamucaHo yKpaiHCBKOK MOBOK Ta
0(hopMIIEHO BIATIOBIIHO 10 iCHYI0UMX BEMOT. OTpHMaHi pe3yIbTaTH JOCHIIKEHHS 3a
3MICTOM MOBHICTIO BiIMOBiAa0Th cnienianbHoCTi 113 «IIpHKIagHa MaTeMaTHKay.

V Xoni o3HaiioMIIeHHs 3 poOOTOK BUHUKIIH TakKi 3ayBaKeHHS:

1. 'V TpaHCcHeHIeHTHOMY piBHAHHI (1.41) OCHOBHHM HEBIIOMHM € TapaMeTp A .

Ane B 11€ piBHSIHHS BXOQMTb TaKOX IHTETPaJ IO TIPOMIiKKY (a, b) BiJl JOCHUTH

cknagaoi ¢ynkuii. Ilpy mpoMmy b 3anmexutsh Big A. 3 Moel Touku 30py
iHTerpan Tpeba Oyno 6 crodarky npuBecTH A0 mpoMikky (0, 1), mo sBHO 6
BUAUTHIO TapameTp A, a BXe Micad UbOro 3AiMCHIOBATH pO3B’ 30K
BKa3aHOT'0 piBHAHHS.

2. Meronuka po3B’sA3yBaHHA 3aadi Ul TPIIWHH MiX IBOMa OPTOTPOIHHMH
Matepianamu (po3ain [) no3sonuna 3HaiiTH aHaniTHaHy Gopmyny (1.45) mns
MIOXIIHOT BiJ cTpuOKa nepeMimeHs. B Toit ke gac caMm cTpubOK mepeMillieHb
(BiIKpHTTA TpIIOWHM) 3HaigeHo 3a jpomoMorow Gopmymu (1.46), 1o
BKJIto4ae iHTerpan Bin (1.45). ¥V nucepranii HaBemeHi rpadikd pO3KpHTTS
TPILIMHY, alle He BKa3aHO, IKUM YMHOM o0uucmoBaBcs iHTerpain (1.46).

3. Iicns dopmymu (4.15) aBTop BKasye «ans 8->0 KOMIOHEHTH MOXYThb OyTH
TpeJCcTaBleHi y hopMi...». BUHHKaIOTh HACTYITHI THTAHHS:

- TIOJAJbLIMIA aHaJli3 CIIpaBeUTHBHUI TUIBKY IIPH BUKOHAHHI Li€l YMOBH?

- JUId SKAX MaTepiajliB BKa3aHa YMOBA BUKOHYEThCA?

4. B poboTi 3ycTpivaroThCsl HeBAall (GOpMyIIOBaHHA Ta omucku. Hampuknan,
«Takl HacTymHi npejacraBieHHs» mnepen (4.6); JlyOmroBaHHSA «mio» Yy

IepIIoMy ITyHKTI BUCHOBKIB; «3alo4aTkoBa HOBa METOJIUKA» Y 4-My MYHKTI



HOBHU3HH.

OnHak, CyTTeBMX HENOMIKiB, AKi 3MeHIIYBaiM O WiHHICTE poGOTH He
BUsBIEHO. 3po0OsieHi 3ayBaxeHHs 1 nobakaHHS He BIUIMBAIOTh Ha 3arajbHy
MIO3UTHUBHY OLIIHKY JHCEpTaIliifHOT poOOTH.

Buknanene nossonse cTBepIKyBaTH, 110 NpeCTaBIeHa AUCepTaliitHa poboTa
— I1e CcaMOCTiflHO BHMKOHaHe, 3aBeplIeHe HAyKOBe [OCITi/DKEHHs, IO
XapakTEepH3YeTbCAd  AKTYAIbHICTIO 00paHoi TeMH, HAyKOBOIO  HOBH3HOIO,
JIOCTOBIPHICTIO OZI€pXKaHMX pe3yJbTaTiB, YiTKMX BHUCHOBKIB, Ma€ TEOPETHYHY Ta
paKTU4YHY LiHHICTE. [{ucepraniifna po6oTta 3a HaMPsAMOM BiAMOBIA€ CIIENiaTbHOCTI
113 IlpuxnagHa MaTeMaTHKa.

Beaxaro, mo nauceprauiiina pobora Muxaina Onekcanapa BikTopoBuuya
«Ocob6mmBocCTi AehopMyBaHHS 1’€30MACHBHUX i I’€30aKTHBHUX KOMIIO3MTHUX TiJI
13 TpiIMHAMM Ta KyTOBMMHM TOYKaMH», IO TPEICTAaBlIeHa Ha 3000YTTS CTYyNeHs
nokropa ¢inocodii 3a cnemianbHicTiO 113 IlpuknamHa maTemaTHka BiOIoOBizae
BCTAHOBIEHHM BHMoraMm BianmoBigHo Hakasy MOH Vkpainm Ne 40 Bix
12.01.2017 p. «IIpo 3aTBepIKeHHs BUMOTr 10 opopMiIeHHs qucepraiiin, «[Topsaaky
MPUCY/UKEHHST CTYTIeHs JOKTOopa ¢imocodii Ta ckacyBaHHA pilIEHHS pa30BOi
creliani3oBaHOoi BUEHOI padu 3aKiady BHINOI OCBITH, HAyKOBOi YCTAaHOBH IIPO
MIpUCYDKEHHS cTymneHs aoktopa ¢inocodiin (ITocranoBa KabGineTty MiHicTpiB
Vxpaiau Ne 44 Bix 12 ciung 2022 p. 31 3migamu Big 21.03.2022 p.), a ii aBTOp
Muxain Onekcanap BikTOpoBHY 3aciyroBye TPHUCYIKEHHS CTYTEHS IOKTOpa

dinocodii 3a cienianpHicTiO 113 Ilpuknagna MmatemaTuka.

Peuensent |
IOKTOp (i3UKO-MaTeMaTHYHHUX HayK, Ipodecop,
npodecop kadeapu TEOPETUIHOI Ta MIPUKIIATHOI MEXaHIKH
JHINpOBCHKOro HalliOHAJILHOTO YHIBEPCHTETY

imeHi Onecs ["'oHuapa Erepi TAPT
[Tigmuc npogecopa apt E.JI. 3acBiny
Buennit cexperap JHY Terana XOJJAHEH



