PELLEH3IA

Ha gucepTauinHy poboty Lesenbosoi Hatanii BonogummpisHu
«B3aemogin KoniHeapHUX TPILLMH Ha MesKi noAiny n'€30akTMBHMX
maTepianis i3 PisSHUMU enekTpUYHUMM YMOBamM Ha ixHix beperax»,
npeAacTasneHy Ha 3406yTTA CTyneHs gokTopa dinocodii 3a cneujanbHicTio 113
MpuKknagHa matemaTuKa

AKTyanbHicTb  Temu  guceprauii. bypxnusuii  possutok  BUPOGHMUTBA
N’€30eNeKTPUYHMX Ta N’€30€N1eKTPOMArHiTHUX MaTepianis 06yMOB/IIOE BENUKY yBary
A0 BMBYEHHA 0cobamBocTeN ix JedpopmyBaHHS Ta PYNHYBaHHA. OCKiNbKU HalBinbuw
PO3NOBCOAMKEHI N'€30aKTUBHI MaTepianu € KPUXKUMU, OAHUM 3 HalBaXKAuBIiLMX
HaNPAMIB X AOCNiAXeHb € BUBYEHHA TPILUMH, L0 BUHMKAIOTb Y TaKMX MaTepiasax Ta
Ha Mexax ix po3ainy.

[o TenepiwHbOro Yacy pospobneHi pisHi METOAM A0CNIAXKEHHA 33434 MexaHiKu
PYNHYBAHHA N'€30€NEeKTPUYHUX | N'€30€NEKTPOMATHITHUX Tin 3 MixkdasHumn
TpimHamn. MeToam AoChifMKeHHs MixpasHUX TPILWMH iCTOTHO 3aneatb Big,
MOAE/IIOBAHHA eNeKTPMYHMX YMOB Ha Beperax TPilWMH. 3 Wil npuunHHM po3pobneHi
Ta aKTUBHO BWKOPWUCTOBYIOTbCA B [AaHMIl Yac TaK 3BaHi eNEKTPONPOHWKHI Ta
€/1eKTPOi30/1boBaHi  mogeni TpiwmH. Kpim Toro, MOBEPXHI TPIWWHN iHOAI MOXKyTb
OyTn nokpuTi enektpogamu abo TpilHa Moxke OyTW 3anmoBHEHa nPoOBigHOD
piavHolo. B ob6ox Takux BuUnagkax Cnif, 3aCTOCOBYBaTW TaK 3BaHy MOAE/b
€/1eKTPONPOBIAHOI TPILMUHM.

barato npobnem ana okpemux MixdasHuMX TPIWMH B pamKax 3ragaHux
MoJenen BXKe BUPILIEHO, OAHAK HWU3KA MUTaHb, MPUCBAYEHUX AOCNIAMEHHI0
MHOXWHU KONIHEapHUX TPIWMH MK N €30aKTUBHUMM mMmaTepiasiamMmu 3aanLLIAOTLCA
HeBMpiWeHnMK aoci. OCKINbKM BUPILUEHHA LMX 3aBJaHb i BU3Hauae uini gaHoro
AOCNIAMKEHHA, TO TEMy AMCepTaLii MOXKHa BBaXKkaTu aKTYa/IbHOIO.

38’A30k  po6oTM 3 HayKoBMMMU nporpamamu, nnaHamu, Temamu.
AocnineHHa, wo nposeseHi B gncepTaliiiniii po6oTi, BUKOHaHO Y BiANoBIiAHOCTI 3
OCHOBHMMM ~ HanpAMKamu HAyKOBOI AianbHOCTI  Kadeapu TeopeTuuHoi Ta
KoMM'ioTepHOT MexaHiku [JHinpoBCbKoro HaLioHaNIbHOrO yHiBepcuTeTY iMeHi Oneca
FoH4yapa MOH VYKkpaiHu y mexax gepb6roaskeTHoi Temmn 1-655-21 «Mogeni Ta
METOAN BU3HaYE€HHA NapameTpiB PyMHYBaHHA M €30aKTUBHMX Ta M’ €30NaCUBHUX
KOMno3nTiB 3 pgedekTamu Ha Mexi noginy MaTepianie», HOMep [Aep>KaBHOI
peectpauii Ne 0121U109767, 2021- 2023 pp. npwu Kadbenpi TeopeTuuHoi Ta
KOMM'IOTEPHOI MEeXaHiKM Yy BiANOBIAHOCTI 3 TeMaTUUHUMM MAaHAMM HayKOBO-
BOCNiAHNX pobiT [HINPOBCHLKOrO HaLiOHaNbHOFO yHiBepcuTeTy imeHi Oneca



loHuapa.

dopMyNIoBaHHA HayKoBOi 3aaadi, Hose BUpILLIEHHA AKOI oAaepXaHe B
avceprauii. Haykosy 3agauy po6OTN MOXHa YMOBHO PO3AINMUTW Ha [Bi OCHOBHI
YaCTMHW: MEepWol € PO3BUTOK AHANITUYHNX MeTO/iB PO3B'A3aHHA MNOCKMX Ta
AHTUMNOCKMX 33Jay AnAa n'€30akTMBHMUX GimaTtepiasbHUX Tin 3 KoniHeapHUMHU
MisKba3HUMM TPILMHAMM NPU PI3HUX eNeKTPUUHUX Ta MarHiTHMX yMmoBax Ha ixHix
Geperax, Apyra npucsayeHa aHanisy eneKTPOMarHiTomexaHiyHoro  CraHy
N’ €30eNeKTPOMarHiTHMX bimarepianbHUX Tin 3 AOBINLHUMU cUCTEMAMM TPILUWH Ha
MeXKax noAiny Pi3HOPIAHUX KOMMOHEHT. 0O6’ekmomM pOCNigXeHHA € Nnpouecu
nebopMyBaHHA Ta PyWHYBaHHA N’ €30€NeKTPUUHMX Ta M E30€NeKTPOMArHITHUX
HimaTepianbHMX 3'€QHAHb i3 cMcTemMamu TPIWMH Ha MeXKax noAiny pisHOPiAHUX
KOMMOHEHT. [Mpedmemom [OCNIAKEHHA € KPpUTUYHI NapameTpu [Ana CUCTEM
MiXKGPa3HMX TPILWMH y N'€E30aKTUBHMX KOMMNO3UTaX Mpw Pi3HUX ENeKTPUYHMUX Ta
MarHiTHUX ymoBax Ha beperax TpilLmH.

OCHOBHVMMM 3aBAAHHAMN AOCNIAKEHHA €

1. OTpUMmaHA aHaNITUYHMX NpeacTaBaeHb MEXaHIYHMX, EeNEeKTPUYHUX Ta
MarHiTHUX KOMMNOHEHT Yepes3 KYCKOBO-aHaNiTUYHI PyHKUii ANA N'€E30aKTUBHUX
maTepianis y NJIOCKOMY Ta aHTUM/IOCKOMY BUNAAKaX;

2. Popmy/niloBaHA 3a [AOMOMOrol  LNX npeacTtaBneHb 3ajad NiHiNHOTO
CnpAXeHHA i NobyaoBa iXHIX aHaNITUUHNX PO3B’A3KIB A1A KOHKPETHNX TUNIB
HaBaHTaXKeHb, HaBOPIB TPILLMH Ta YMOB Ha IXHiX beperax;

3. AHa/iTMYHE BM3HAUEHHA MexaHiuHMX HanpykeHb Ha Mexi  noginy
maTepianis nosa TpillMHaMK, a TAKOXK cTpubKiB NepemileHb, eNeKTPUYHOTO
Ta MarHiTHOro noTeHujianis B 061acTi TRILMH;

4. 3HaXOMKEeHHA aHaniTuHNX Gopmyn ANA BUSHAHEHHA WBWUAKOCTi 3BiJIbHEHHA
eHeprii Npu PO3BUTKY TPILMH Ta aHani3 3aNeKHOCTel uux napameTtpis Bif
30BHIWHbONO HaBaHTarKEHHA, A0BMKWH TPilWMH, iXHLOTO PO3TallyBaHHA Ta
XapaKTepucTvK maTepianis.

HaykoBa HOBM3HA OTPUMAHUX aBTOPOM pe3ynbrarTib. [luceprauiiita pobora
npeacTaBaA€ iHTEPEC AK OTPUMAHNMK BMEpPLIE aHaNiTUUHMMKN pe3y/ibTaTaMm, TaKk |
ApMKNaLaMu iX YNCENbHOI intocTpauii, Wo AeMOHCTPYHTb 0cobnnBOCTi PO3B’A3KIB
HOBMX 33434 MeXaHiKu PyNHYBaHHA.

OCHOBHI HOBi HayKOBI pe3ynbTaTn aucepTaLii nonAratoTb y HaCTynHOMY.

1. Po3pobka Ta peanisauid METOAWKK [OCNIAMKEHHA [BOX KOJliHeapHWX
TPILLMHM MK ABOMA M €30€/1eKTPUHHUMM maTepianamMu 3 Pi3HUMU
eNeKTPUYHMMU  YMOBaMK  Ha ix 6eperax nig Ai€l0  aHTUNIOCKOTO
MEXaHiYHOro HaBaHTaXeHHA Ta MNNOCKOro eNIeKTPUYHOro  Mnons.
OTpUMaHHA A0CUTb NPOCTUX aHaNiTUYHUX BUpasiB ANA  WBWAKOCTI
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3Bi/IbHEHHA eHeprii Ta iHWWX eneKTPOMEXaHiYHMX dakTopiB Ha MeXi
noginy martepianis.

2. Po3B’A3aHHA  aHTUNAOCKOI 3adadi  Ana  n’'€30eN1eKTPOMArHiTHOro
GimaTepiany 3 [OABOM@ TpilUMHAMM HA  MeEXi noAainy pisHOPIAHUX
KOMMOHEHT MpY Pi3HUX eNeKTPUYHMUX T3 MarHiTHMX ymosax Ha beperax
PI3HUX TPILLUH.

3. Pe3synbTaTi po3B’A3KY HOBMUX NJIOCKMX 3afay ANA CUCTEM TPILLMH Ha MeXKi
noginy N’ €30eneKTpoMarHiTHuXmarepianis, 3o0kpema:

- AnA AOBINLHOI cUCTEMU KOIHEapHMX eNEeKTPOo- Ta MarHiTONPOHMKHUX
TPILLMH Nig, A€l 3MilLAHOTO MeXaHiYHOro HaBaHTaXeHHA;

- [ONA CKIHYEHHO! MHOMMHW TPILMH Ha npu yMmoBi, Wo bepern TPiWMH
NOKPUTI MeXaHiYHO M’ AKMMKN eNeKkTpoAaMU i3 334aHNM eNEKTPUUYHUM
3apA40OM | HY1bOBOIO MArHiTHOO iHAYKLEO.

AHani3 BNANBY [OBXWH Ta B3aEMHOro PO3TallyBaHHA TPIWMH, a TaKoX

MeXaHIUHMUX, eNeKTPUUHMX Ta MarHiTHMX Nonis Ha e/IeKTPOMEXaHIYHI nonAa

B OKOJIi TPILLMHM Ta Ha WBWUAKICTb 3BINbHEHHA eHeprii Npu X MOXKINBOMY

PO3BUTKY BUABWU/IO HOBI €PEKTH CTOCOBHO AedopMyBaHHA TPILWH.

MpaKTyHe 3HA4YeHHA ofEeprKaHuX pesynbTaTie nonarae B8 TOMy, WO X
MOMHa BUWKOPMUCTOBYBATM ONA  AOCNIAMKEHHA MEXaHIYHUX, ENEKTPUUHUX |
MarHiTHMX nofiB Yy N €30aKTUBHUX HimaTepianax, WO BaXnuBo [ANA
MiKpOENIEKTPOHIKM, POBOTOTEXHIKM, 6iOTeXHONOT i, eHepreTMKM Ta IHWKX ranysen
iHKeHepii. BaxknuBO, WO TOUHI aHaANITUYHI pO3B’A3KM, OTPUMaHI B POBOTI, MOXYTb
CAYKUTU €TaNOHHUMW NPU aHanisi aHa/oriYHMX 3343y AN Tin KiHUEeBuX posmipis
ynceNbHUMU METOAaMMU.

O6rpyHTOBaHICTb | AOCTOBIPHICTb HAYKOBUX NoONOXeHb, BUCHOBKIB i
pekomeHgauil, AKi 3axuLaloTbeA. NucepTauiiiny po60oTy BUKOHAHO Ha Cy4acHOMY
HayKOBOMY piBHi i3 3acTOCyBaHHAM aAKTya/llbHUX KOMM IOTEPHNX TEXHO/OTIN
NPUKNagHOI  MaTeMaTUKu. O6rpyHTOBaHICTb | [AOCTOBIPHICTb  OAEPMHaHNX
pe3ynbTaTiB 3abe3neyyeTbCA KOPEKTHUM 3aCTOCYBaHHAM anpo6oBaHNX PiBHAHb
AiHIMHUX  Teopi  NpyXHOCTI, eNeKTPONPYHHOCTI, MarHiToeNeKTPonpPy»HOCTI,
MEXaHiKM PYNHYBaHHS | TOUHUX METOAIB Teopii GYHKLA KOMMIEKCHOT 3MiHHO¥;
3iCTaB/IEHHAM OTPMMAHMX Pe3y/IbTaTie y YacTKOBWX i rPAHMHHNUX BUMAAKAX i3 BXe
BiZOMMMM PO3B’A3KaMM iHLIKX aBTOPIB.

Ocobuctuit BHecok 3pobyeaua. 3a Temolo aucepTalii onybnikoBaHo S
cTaTeit, TpM 3 AKUX OMNyb/iKOBaHi y BUAAHHAX, WO BXOAATE [0 HAaYKOMETPUYHOI
6a3m Scopus. binbLicTb pesynbTaTie HayKoBOI poboTn aBTOp OAepHaB CaMOCTillHO,
a came: 3BeAEHHA NOCTaB/NEHUX 3a4a4 MeXaHiku PYyMHYBaHHA A0 BIANOBIAHMX
3afa4 NiHINHOTO CNpAXKeHHA i OTPMMaHHA  aHaNITUYHUX pO3B’A3KiB, 4nCeNbHa



4
peanisauia pe3y/nbTaTis, NOPIBHAHHA Pe3yNbTaTis pO3paxyHKiB ANA 4YaCTKOBOro
BUMAAKY 3 BiAOMMMMU. | NepeBipKU AOCTOBIPHOCTI aHaNITUYHNX pe3ynbTarTis.

Anpobauia marepianie auceptauii. OCHOBHI MONOXEHHA Ta Pe3ynbTaT
aucepTauiiHoi poboTtn aonosiganuca asTopom pobotn 1 obrosoploBannca Ha
NiACYMKOBMX  HayKoBUX  KOHdepeHUisx  [IHINpOBCbKOO HaliOHaNbHOIo
yHiBepcuTeTy iMmeHi Oneca [oHuyapa npoTarom 2022-2024 poKiB, Ha HaYKOBUX
cemiHapax Kadeapu TeopeTuyHol Ta KOMMN'IOTEPHOI  MeXaHiKu i Takux
MiXKHapOAHUX KoHdepeHuiax: MixHapoaHin HayKoBIl KoHepeHLUii « MaTtemaTnyHi
npobnemu TexHiYHOI MexaHiku», [Hinpo, Kam’aHcbke — 2021; XX T1a XXI
MiXKHapOAHMX HayKOBO-MPaKTUUHUX KOHOepeHuia «MaTemaTuiHe Ta nporpamHe
3abe3mneyeHHn iHTeneKTyanbHux cuctem», JHinpo - 2022 Ta 2023; MixHapoaHiv
HayKOBili KOHbepeHLji «CyuacHi npobaemu mexaHikn», Ruis — 2023,

Mosga i ctunb pobotun. Matepian poboTu BMKNAZEHUI NOrYHO | NOCNIA0BHO,
HanucaHW  YKPAiHCbKOIO MOBOKO 3 BUKOPUCTAHHAM Cy4acCHOi  HayKoBOI
TepmiHosiorii.  3micT  gucepTtayii Bignosigae Bumoram, WO BUCYBalOTbCA A0
HayKOBMX Mpalb TAKOTO PiBHA, 3 XapaKTepHOIo CUCTEMHICTIO Ta 06rpyHTOBAHICTIO.
OCHOBHi pe3y/nbTaTh HayKOBMX AOC/IAKEeHb npeAcTaBneHi i MpoaHani3oBaHi B
NOBHIN Mipi.

My6nikauii. 3a Temolo AucepTauii onybnikosaHo 5 craTeil. Tpu CcTaTTi
onybnikoBaHi y BUAAHHAX, LLO BXOAATb A0 HayKoMeTpuyHoi 6a3n Scopus, ABi 3
AKNX Yy KypHanax keaptuna Q2, a Tpeta — Y BMAaHHI, WO BXOAUTb TaKOX A0
nepeniky Haykosux ¢axosux snaaHb YKpaiHu Kateropii b. [lo uporo x nepeniky
BXOAATb TAKOXX BUAAHHSA, B AKNX ony6nikoBaHi iHWi ABi CTaTTI.

CTpykTypa Ta obcar aucepTauii. [nceprauiiiHa poboTta BUKNaAeHa Ha 136
CTOPiHKax MaLUMHOMNMUCHOTO TeKCTY, CKNAAAETbCA 3i BCTyny, ornagy AitepaTtypwm,
N’ATbOX PO3AiNiB, BUCHOBKY i CMUCKY BUKOPUCTAHUX [PKEPE. Po6ota mictutb 26
pucyHkis Ta 11 Tabnuub. Cnucok BMKOPUCTaHMUX oxepen oxonae 119
HaliMeHYBaHb, 3 HMX 36 Kupuauueto Ta 83 NaTUHULELO.

Y ecmyni ma o02aa0i nimepamypu aBTOPOM MNPOBEAEHO ornag i aHanis
niaxoAais i metoguk A0 po3B’A3aHHA noaibHoro knacy 3afad IHWWMMW aBTOPamMu,
30CepeAKEeHO yBary Ha ix BHECOK A0 AocnigKeHb BiANOBIAHUX npobnem mexaHiku
pyMHYBaHHA.

Y nepwomy po30ini pPO3TAHYTO B33EMOJjI0  €NEeKTPOonpoBigHOI Ta
eNIeKTPONPOHUKHOT KONiHeapHMX TPRILWH [OBi/IbHOT J0BXWHW Ta PO3TawyBaHHA
Y3[10B}K MeXi noainy ABOX N’ €30e/1eKTPUYHUX MaTepianis nig Ai€0 aHTUNIOCKOTO
MEXaHIUHOro HaBaHTaXKeHHA Ta NI0CKOro e/EKTPUYHOro NonA.

Y dpyeomy po30ini BUBYEHa npobnema B3aEMOAIT ABOX WTaMMiB 3 NIOCKUMMU
nigoweamu, WO AiOTb Ha MPYXRHY i3oTponHy MniBnAOLWWMHY. BBaXaeTbes, WO
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WTaMNU MOXYTb MaTu Pi3HY WMPUHY i Pi3HI yMOBU B3aemogii i3 NPyXKHOIO
OCHOBOIO.

Y mpemosomy po30isni BUBYEHa B3AEMOJAiA €NEeKTPOMArHiTONPOHUKHOI Ta
eNIeKTPOMArHiTONPOBIAHOI  TPILUMH, WO pO3TallOBaHi Ha MeXi modiny ABoOX
N’ €30€/1eKTPOMArHiTHUX MiBNPOCTOPIB  Nif, [i€l0  aHTUMNOCKOTO MEXaHIYyHOro
HaBaHTayKeHHA Ta MJIOCKOTO e/IEKTPUUHOTO | MarHiTHoOro nonis.

Y uemsepmomy po30ini AOCNIAXKEHO NNOCKY 3aAa4y ANA CUCTEMU eNeKTpPo-
MarHiTONPOHWKHUX TPILLMH MiXK ABOMA n’€30e/1eKTPOMArHiTHMMY NiBNpocTopamu.
TpilMHM MOXKYTb MaTU AOBINbHY JOBXUHY i po3TallyBaHHA, @ iXHA KiJIbKICTb MOXKE
ByT! A0BINIbHOMO.

Y n’amomy po30ini npoaHani3oBaHo 6imaTepianbHui
MarHiTOe/IeKTPONPYKHNIT  npocTip  3i CKiHUEHHUM Habopom eneKkTpoAoBaHUX
TPIlMH Y340BXK Mei moginy maTepianis nig Ai€l0 3millaHoro MeXaHi4Horo
HaBaHTa)KeHHsA, eNEeKTPUUYHOrO Ta MarHiTHOro nonie. OTpUMaHi aHaNiTUYHi BMpPasw
ANA eNeKTPOMArHITOMexaHiuHNX daKTOopiB, a TAKOX ANA WBWUAKOCTI 3BiNIbHEHHA
eHeprii.

BucHOBOK no poboTi BiANOBIAAE aHANITUYHAM i YynucenbHUM pesy/ibTaTaMm,
OTPUMaHUM aBTOPOM, € JIOTIYHUM i NOCAIAOBHNUM.

OKpeMi AUCKYCiiHi NUTAHHA i 3ayBa)KeHHA.

1. Mepes (1.6) BKA3yeTbCA WO Sk~ piiicHi Koediuientn matpuui S. Ane
KoedilieHTH Ha rONOBHIN AjaroHani wiel maTpuui € 4NCTO YABHUMM. Ak Toai
PO3YMITN NOACHEHHA LWOAO koediLjieHTiB MaTpnLi S?

2. Ha c¢r. 79 aBTOpKa  NpMBOAUTb rpadikm  3MiHU  PO3KPUTTA
e/IeKTPOMArHiTonpoBiAHOI TPIWNHM B 3a/eHOCTI  Bi4  30BHIWHLOrO
MarHiTHoro nonsa. A yomy He npeacTasneHi  rpadiku - PO3KPUTTA
eNIeKTPOMArHiTONPOHNKHOI TpilWmMHN?

3. Mpu uncenbHin peanisauii ogepxaHnX po3B’A3KiB B 3a4adi AnA WTamna Ha
cTopiHui 61 aBTopKka BuOMpaE p = 8 10% Ma, HE BKa3yloumn, AKOMY maTepiany
BiANOBIAAE Lei Moay b 3CyBY.

4. 3 MOEi TOUKM 30pY NpW OTPUMaHHI Gopmy/in (4.45) Ha oCHOBI iHTerpana (4.43)
npoBeAeHa BesnKa KibKiCTb HECTaHAAPTHUX nepeTsopeHb. Tpeba 6yno 6 xou
yacTuHy ix HasecTn abo B OCHOBHOMY TekcTi ancepTauii, abo xo4 B AoAaTKax
[0 Hel.

5. B TeKCTi AucepTauii 3ycTpiyatoTbea Hesdani Gopmy/nlOBAHHA Ta OMUCKW.
3okpema: Ha cTopiHui 12 B PAAKY 13 € KombiHauia nitep «tsps», AKa, MabyTb,
NMoBUHHAa ByT cnosBom «lips»; 4epes 2 PAAKM HEMAE Kpamnku B KiHLi pevYeHHn;
cumBON L, WO 3yCTpiuaeTbcAa Ha 2 PAAKM BULLE dopmymm (5.10), He
BM3HaUYEHWI Y LibOMY PO3Aini.



3arasbHWWA BUCHOBOK

[lncepTaliiiHa poboTa  LesenboBoi Hatanii BonoganmupisHn  «B3aemopis
KOMiHeapHUX TPIWMH Ha Mexi noainy n’€30aKTUBHUX MaTepianis i3 pisHUMHK
e/IeKTPUYHMMU YMOBaMK Ha iXHix Geperax» € aKTyanbHOlO 33 3MIiCTOM, MICTUTb
HayKoBY HOBMW3HY, OCHOBHi pe3ynbTaTh Ta BUCHOBKM AncepTauii 0brpyHTOBaHi,
MaloTb TEOPETUUYHE Ta NPaKTUYHe 3HaYeHHA. PeueH3oBaHa aucepTaujiiiHa pobota €
3aBepLeHOol0 HayKoBOIO MpaLlelo. OdopmneHHa aucepTauil BiANOBIiAAE BUMOTaM,
3aTBepAKeHMM Hakasom MiHicTepcTsa ocBiTM | Hayku Ykpainu Ne 40 sig 12.01.2017
poKy. MeToAMYHMIA piBeHb, HaykoBa HOBM3HA i NpaKTWUHE 3HaueHHs, piBeHb
ONpUNIOAHEHHS  Pe3y/bTaTiB peL.eH30BaHoi pobot Bignosigae Bumoram /Ao
aucepTauii CTyneHAa [AOKTopa dinocodii BigNOBIAHO A0 NONOXKEHb MocTaHoBU
KaGineTy MiHicTpis YkpaiHu Ne 44 Bip, 12 ciuna 2022 p. «Mopagky NpUCYAMEHHA
cTyneHa gokropa ¢inocodii Ta ckacyBaHHA pilleHHA Pa3oBoi cnevwjanizoBaHoi BUEHOI
pagn 3aknagy BWLLOI OCBiTM, HayKOBOi YCTaHOBM NPO MNPUCYAXNEHHA cTyneHs
nokTopa dinocodii» (3i 3miHamu), a ii aBTopka LLlesenboBa HaTtania BonoanmupisHa
33C/IYrOBYE NPUCYAXKEHHA CTYNEHA poktopa ¢inocodii y ranysi 3HaHb 11
MaTemaTuKa Ta CTaTUCTVKa 3@ CreuianbHicTio 113 MpuknagHa MaTemMaTUKa.

PeueH3eHT,

[OLEHT Kadeapn KOMM IOTEPHUX TeXHOAOrIN
daKkynbTETY NPUKAAAHOI MaTEMATUKN
JJHINPOBCHKOrO HaLiOHaNbHOTO yHiBEpPCUTETY

imeHi Oneca loH4apa %
KaHA, TeXH. HayK, AOUEHT M.A. O3oba
Nianuc KaHA. TEXH. HaYK,

pou, A3to6wu MN.A. 3acsiagdyto

MpopeKTop 3 HayKOBOI po6oTH
Oner MAPEHKOB
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