PELLEH3IA

Ha AucepTauiiHy poboTy TepboxiHa borgaHa Iroposnya
Ha Temy: «KoHLeHTpaLis Hanpy>KeHb HaBKO/I0 O TBOPIB TOHKMX N1acTUH
I LMNIHAPUYHMX 000/I0HOK 13 (DYHKLIOHA/TbHO-TPagieH THUX MaTepiasis,
npeAcTaBfieHy Ha 30400yTTA CTyneHs AOKTopa (inocodii

31 cneyjanbHocTi 113 MpuknagHa matemaTmka

OunceptauitHa pobota TepboxiHa b. . npucesiueHa PO3B’A3aHHIO HU3KK
MWTaHb CTOCOBHO OCOO/IMBOCTEN Harnpy>XXeHO-4e)OPMIBHOIO CTaHy TOHKMX
MNacTMH | UANIHAPUYHUX OGOMOHOK 3 OTBOpaMy Ta  BKAKOYEHHAMM i3
(hyHKUiIOHaNbHO-rpagieHTHUX matepianis (PIrM). AKTyaslbHICTb 06paHol TeMu
anceprtauii 06yMOBfieHa LUMPOKMM MPaKTUYHUM 3aCTOCYBaHHAM MacTUHYaTo-
060/10HKOBUX €/1EMEHTIB KOHCTPYKLiA 3 OTBOPaMW B PI3HUX Fasly3fax TEXHIKW, a
TaKOX 3aCTOCyBaHHAM iHHOBaUiHUX ®PI'M B TOHKOCTIHHMX KOHCTPYKLISX 3
OTBOPaMU 3 METOK 3MeHLUEHHSI KOHLEeHTpauii Hanpy>keHb Nob/unsy OTBOpIB.

OcHoBHa MeTa AMcepTauiHOl  poboTM nonsrae Yy  BCTaHOB/EHHI
pauioHaIbHNX MeXaHIYHMX | TeOMETPUYHUX MapameTpiB pafiasibHO-HeO4HOPIAHMX
BK/THOUYEHb HABKO/10 OTBOPIB Y TOHKMX MIACTUHAX i LUMNIHAPUYHUX 000/I0HKaX, Lo
Hajae 3MOry 3MEHLUNTY BeNMUYNHY KoeilieHTa KOHUeHTpau it HanpyxxeHb (KKH).

OucepTauiiHa poboTa CKnagaeTbCst  3i BCTYMY, YOTUPLOX  PO34iNiB,
BWCHOBKIB, CMUCKY NiTepaTypHUX JyKepen Ta ABOX AOAATKIB.

Y BCTyni NpoBefeHO OMUC aKTyasbHOCTI, METW Ta 3aBAaHb, NMOCTaB/IEHNX B
pOo60Ti, TI HOBU3HM Ta NPAKTUYHOIO 3HAYEHHS.

Mepwnii po3gii NPUCBAYEHO OrNAgy npaub 3 BU3HAYEHHS HamnpyXXeHo-
aegopmosaHoro ctany (HAOC) nnacTMHYaTO-060/10HKOBUX €/TEMEHTIB KOHCTPYKLIIA
3 0TBOpaMM Ta BK/IHOYEHHAMU. [1poaHasi3oBaHO OCHOBHI CMOCOOW 3HWKEHHS
KOHLeHTpauii Hanpy>keHb, fiKka BUHMKaE nobm3y OTBOPIB, Ta BMNINB HEOLHOPIAHMX
matepianiis Ha HAC TOHKOCTIHHUX KOHCTPYKLI 3 KOHLEHTPaTopaMun Harpy>XeHb.

BukoHaHO aHani3 niTepaTypHUX [pKepen CTOCOBHO TeMaTuKu auceprtauil i



Bifi3Ha4eHo, Wwo npu gocnimpkeHi HAC KOHCTPYKUiM 3 Pi3HUMW HEOAHOPIAHOCTAMMU
[0LINIbHO BUKOPUCTOBYBATU YMCN0BI METOAM MEXaHIKW.

Y [Opyromy posgini  HaBeleHO OCHOBHI  TEOPEeTMYHi  BigoMOCTi |
CMiBBIAHOLLEHHA 3 Teopil NiacTMH | O0OO0MOHOK, SKi BUKOPUCTOBYHKOTLCS NpU
nobyaoBi MaTeMaTUYHMX Mogesnei. MNpeacTasneHi OCHOBHI PiBHAHHA HOC TOHKMX
pagiaibHO-HeOAHOPIAHMX MNaCTUH Ta HaBeAeHO airOPUTM PO3B’A3aHHS KpPanoBol
3afayi ANng HAX B aHaTITUYHOMY BUTNALI. PO3rIfAHYTO OCHOBHI MOSIOXEHHS METOAY
CKIHYEHHUX €efIeMeHTIB Ta 0COO/MBOCTI MOro 3acTocyBaHHA And aHanisy HAC
TOHKMX HEOAHOPIAHWX MAACTUH | UWNIHAPUYHUX OOO0SIOHOK. [/19 mMaTtemMaTUyHOro
(hopMy/ItOBaHHA PO3MNAHYTUX 33a4 aBTOP BMKOPWCTOBYE BapialiiiHy NOCTaHOBKY.
HaBefeHO (YHKLIOHaIM MOBHOI NOTeHLia/IbHOT eHeprii gedopmauii cuctem y
BUMaZKYy NJacTvH Ta 000/10HOK. 3anponoHOBaHO MaTemMaTUyHi MoAeni BapiauiitHMX
3afa4 4ns BUNaaKy BUKOPUCTaHHA (PYHKLIOHAIbHO-TPafieHTHUX MaTepiasis.

Y TpeTbOMy  po3gisii Auceprauii  3anponoHOBaHO  METOAMKY i
06YMCNIOBAIBHWIA  @NTOPUTM  YMC/IOBOTO  MOZE/IKOBAHHA  MPOLECIB  MPYXXHOrO
fedopmyBaHHA TOHKUX MAACTUH 3 OTBOPAMW | BKIKOYEHHAMU i3 (DYHKLIOHa/IbHO-
rpagieHTHMX martepianis. 3a AOMOMOIOK L€l METOAMKMN 34INCHEHO KOMM'IOTEpPHE
MoZentoBaHHA i uncnosmii MCE-aHani3 noBefiHKM TOHKOT NPY>XXHOT NPSAMOKYTHOT
MNacTMHW 3 KPYrosum OTBOPOM |  pafiasibHO-HeO4HOPIAHUM  KiflbLEeBUM
BK/IKOYEHHAM.  [JOCNif»KEHO BMNAMB TFEOMETPUYHUX | MeXaHIYHUX napameTpis
BK/IKOYEHHA HAa KOHLEHTpaLil0 Hampy>keHb HaBKO/MI0 OTBOPY 3a Pi3HUX 3aKOHIB
3MIHW MOAYNA MPY>XKHOCTI (PYHKLIOHa/IbHO-TpafieHTHOro martepiany. lposefeHo
MOPIBHAMBHUA  aHani3  pe3ynbTaTiB 414  MAaCTUH 3 BK/IKOYEHHAMMU i3
(PYHKUiOHaNbHO-TPagieHTHOrO martepiany Ta 3  OAHOPIAHMMM  BK/IKOUEHHSAMM.
BcTtaHOBMEHO, WO 3a HaABHOCTI  BK/IKOYEHb i3 MEBHUMW  MeXaHiYHUMU
B/IaCTUBOCTAMM CTaE MOXK/IMBUM BMAMBATK He nne Ha BennumHy KKH y nnactuHi
No6n3y NOKaSIbHUX KOHLEHTPATOPIB Hanpy>eHb, asie 1 Ha PO3MOAI/ Harpy>XeHb
MO LUMPWHI BK/KOYeHHS. 3HalAeHi pauioHasibHI napaMeTpuy BK/IKOYeHb B MIACTUHI,
AKi  galoTb 3MOry OTpMMAaTU  MeXaHiYHWA epeKT B OKOJi  KOHLEHTpaTopa

Hanpy>XeHb: 3MEHLLMTU | HANPY>XeHHS, | gepopmaLlii.



Bepuikauito ogepxxaHux pesynbTaTtiB NpoBeAeHO A1 OKPeMUX BUMAAKIB 3
BIZOMUMMW aHaNITUYHMMM PO3B’A3KaMW.

Y 4eTBepTOMY pO3A4ini Ha OCHOBI 3amnpOMOHOBAHOI YMC/MOBOI METOAMKM
30ICHEHO KOMM’lOTEPHE MOAEN0BaHHA Ta CKiHYeHHOenemeHTHWA aHanis HAC
TOHKOCTIHHMX UMNIHAPUYHUX O0OO0MIOHOK, OCnabfeHnX Kpyrosum OTBOPOM 3a
HasBHOCTI OTOYYHOYOro MOro pagiaibHO-HeOAHOPIAHOMO KiflbLeBOTO BKJ/IKOYEHHS.
hocnimkeHo BNAMB po3mipiB ®PIM-BK/IKOUYEHHA Ta 3aKOHY 3MiHW MOro Moayns
MPYXXHOCTI Ha KOHUeHTpauito napameTtpis HAC 060/10HOK B OKOMi  OTBOPY.
OTpyMaHO PO3MoAin IHTEHCUBHOCTEW HarpyXXeHb i AehopMaLii B 30HaX JIOKa/IbHOT
KOHLEHTpauii  Hanpy>eHb.  34INCHEHO MOPIBHAMBHWIA  aHani3  ofepXKaHuX
pe3ynbTaTiB 4ns uuniHAPUYHUX 060/I0HOK i3 BIAMOBIAHMMMW AaHUMU ONS NNACTUH.
BcTtaHOBMEHO, WO 3a BMKOPUCTAHHA pafiasibHO-HeO4HOPIAHOrO BK/KOUEHHS i3
(hYHKL,iOHa/IbHO-TPaAIEHTHOrO marepiany 3 NeBHUMMN MexaHIYHUMU
B/IACTUBOCTAMMU | TEOMETPUYHMMM  XapaKTepuCcTMKaMn MOXHa BMAMBaTU Ha
BenmunHy KKH B nnacTuvHi il 060M0HLI AK 3 KPYroBuMm, Tak i 3 MPAMOKYTHUM
0TBOpPaMMU.

3HaingeHo pauioHaibHI MapaMeTpu BKIKOYEHb (iX LIMPUHY |1 3aKOH 3MiHU
MOZYNA TMPY>KHOCTI), fAKi [alTb 3MOry 3MEHLUUTM KOe(ILieHT KOHLUEeHTpauii
Hanpy>keHb B MJaCTUHI W 000M0HUI Ha Npu6ansHO 56%. lMpu LbOMYy aBTOPOM
PO60TN BUABNEHO HOBWUIA MEXaHIYHWIA e(ieKT B OKO/i KOHLIEHTpaTopa Harpy>XeHb
npu 3actocyBaHHI P M-BKIHOYEHb: CMOCTepIracTbCs 3MEHLUEHHSA  BEIMYUHM
IHTEHCUBHOCTI SIK Hanpy»eHb, TakK i fedopmavii.

Y BWCHOBKax BWK/afeHi OCHOBHI pe3ynbTatu poboTh. BUCHOBKU
cthopmy/IbOBaHO YiTKO i IOFiYHO, BOHM MOBHICTHO Bif4NOBI4at0Tb 3MICTY poboTw.

Cnucok niTepaTypHUX [pKepen, 3 MOEI TOYKM 30pYy, AOCUTH MOBHO
BiJoOpaXkae CTaH crpas Mo TeMaTuLi AucepTauinHoi poboTu.

Y popaTKax HaBefeHO CnMCOK Myb6nikaliin aBTopa 3a TEMOK AucepTauii Ta
BIZIOMOCTi Mpo anpobauito pesynbTatiB AucepTauii, a TakoX Konito [oBigku npo
BNPOBapKeHHS pe3y nbTaTiB AucepTaliinHoi poboTu.

OTpuMaHi pe3ynbTaTi AOCNIAKEHHS MatOTb HAyKOBY HOBWU3HY. Y pPOOOTI



3anpornoHOBaHO HOBI PO3paxyHKOBI Mofeni BapiauiiHuX 3agad Bum3HadeHHs HAC
CTPYKTYPHO HeofHopiAHMX Tin 3 OTBOpamMW | pafia/ibHO-HeOAHOPIAHNMM
BK/THOUEHHSIMW 3 ypaxyBaHHAM BflacTueoctein ®IM;

Po3po6neHO  MeToAMKY i 0BG4YMCNtoBasIbHI  afirOPUTMUM  YUC/IOBOrO
MOZENt0BaHHSA MPOLECIB MPY>KHOro Aed)opMyBaHHA  M1acTMHYaTO-000/10HKOBUX
e/IEMEHTIB KOHCTPYKUii 3 oTBOpaMu | I M-BK/IHOUEHHAMU;

Bnepwe po3s’A3aHo 3agady BuM3HavyeHHs HAC nnactvH 1 UuAiHAPUYHKUX
060/M10HOK 3 Kpyrosum (KBagpaTHUM) OTBOPOM i pajiaibHO-HeOLHOPIAHMU
BK/IFOYEHHSAMUN HABKO/10 HbOMO 3 HOBUX MOZE/IbHUX MaTepiasis;

[MobyaoBaHO | AOCNIAXKEHO PO3BUTOK | TpaHC(opMaLito 30H Mepepo3noginy
IHTEHCMBHOCTI  Hanpy)>XeHb B 3a/IeXXHOCTI  Bif napameTpis P M-BK/1HOYEHD.
BvBYeHO BMIMB pPO3MIPIB, >KOPCTKOCTI Ta 3aKOHY 3MiHW MOAYNA MPYXHOCTI
pafianbHO-HeOAHOPIAHNX KiNbLUEBMX BK/OYeHb Ha AeopmauiiHi  npouecn B
marepiani B OKONi KOHLEHTPATOPIB Hanpy»XeHb;

OTpumaHO pauioHasIbHi napameTpy | BUABMEHO HOBI MexaHiYHi edieKTn Ha
OCHOBI MPOBEAEHOr0 YMCMOBOrO | KOMM’HOTEPHOr0 MOAENHOBAHHA MOBEAIHKU
MNacTMHYaTO-000/IOHKOBUX €/IEMEHTIB KOHCTPYKUiA 3 KPYyroBumy OTBOpaMu i
KifibLesumn @I M-BKIHOUEHHAMU 3 PISHUMU  MEXaHIYHUMW |1 TeOMETPUYHUMM
napameTpamun (Pi3Hi 3aKOHW 3MiHW MOAYNA MPY>KHOCTI BK/IKOYEHb, XXOPCTKOCTI Ta
BapiaHTX X PO3MipiB) Mpu iX NPY>XKHOMY LehopMyBaHHI.

OTpuMaHi y ancepTauiHin poboTi PO3B'A3KM MatoTb SIK TEOPETUYHE, TakK |
npakTU4yHe 3HAYEHHS, OCKISIbKU BOHW MOXYTb CNYXXUTWU HayKOBO-METOLMYHOK
OCHOBOHK [/151 NEPCMNEKTMBHMX PO3POOOK B MexaHiLi AehopMiBHOro TBEPAOro Tina,
HagalTb 3MOry MPOBOAUTU AOCNILXKEHHA aKTya/lbHUX 33day  MexaHiku, ki
BUHMKAIOTb B IHXXEHEPHI MpakTuui Npu po3paxyHKax MiLHOCTI Heo4HOPigHMX
KOHCTPYKUiA 3 PI3HOMaHITHUMM  KOHUEHTpatopamy Hanpy>eHb. OpaepkaHi
pe3ynbTaTu pOo3B’A3aHMX 3afady  A419  N1aCTUHYATO-060/I0HKOBUX  €/IEMEHTIB
KOHCTPYKLIA MOXYTb 6e3nocepefjHb0 BMKOPUCTOBYBATUCSA MpPW MPOrHO3YBaHHI
6e3neyHorl poboTy BIi4NOBIAHNX KOHCTPYKLIA B MalUMHOOYAYBaHHI, eHepreTuui,

OyLiBHULTBI, a8POKOCMIYHI TEXHILi TOLLO.



AncepTauiiHa poboTta BUKOHyBanacb y 2020-2024 pp. y BignoBigHOCTI 3
IHOMBIAYa/lbHAM M1aHOM MIArOTOBKM acrnipaHTa Kagegpu TeopeTMyHol Ta
KOMM’IOTEPHOT MexaHIKW [HINPOBCbKOro HauioOHa/IbHOro YHIBEPCUTETY  IMeHI
Onecs loHuyapa. JocnimkeHHA 3a TemMow AucepTauii 34iMCHIOBA/IMCA TaKOX B
NPo6/eMHIn HayKOBO-AOCNIAHIA fabopatopii MILHOCTI | HafiHOCTI KOHCTPYKUii
Kadegpy TeopeTMYHOT Ta KOMM’HOTEPHOI MeXaHIKM MexaHiKOo-MaTteMaTU4HOro
(hakynbTeTy JHINPOBCLKOro HauioHa/IbHOro YHiBepcuTeTy iMeHi Oneca [ToHYapa B
pamMKax AepXXOrMKeTHUX TeM 1-645-19 «OnTuMmi3auis Ta JOC/iIKEHHS MOBEIHKN
HEOAHOPIAHNX CTPYKTYP 3 ypaxyBaHHAM MOSBM MIKPOLE(eKTiB, TPILNHOYTBOPEHb
Ta OTBOPIB», HOMEP AepXxaBHOI peecTpauii Ne 0119U100642, 2019-2021 pp. Ta 1-
657-21 «Po3pobka MeETOAIB MNPOrHO3yBaHHA HECy4ol 34aTHOCTI  e/IEMEHTIB
KOHCTPYKLUIA pakeTHOI TEXHIKM 6e3 BUKOPWUCTAHHSA PYMHYHOUMX BUNPOOYBaHb i
BUGIp X pauioHalbHUX MapameTpiB», HOMep [ep)aBHOI peecTpauii N
0121U109768, 2021-2023 pp.

Tema aucepTaLii Bino6paxeHa aBTOpoM Yy 0 cTaTTsiX, 3 HUX: 2 CTaTTi V
MPOBIAHNX MiXKHAPOAHMX XYypHanax, WO BXOAATb A0 HAyKOMETPUYHMX 6a3 AaHux
Scopus Ta Web of Science, 4 ctarTi y HayKoBUX (Pax0BMX BUAAHHAX YKpaiHW.
OCHOBHI pe3ynbTaTh AOCNIMPKEHHS aBTopa € CaMoCTiMHUMW. Bsaxaro, WO Ui
ny6nikauii AOKNafHO BUCBIT/IOKOTL 3MICT AucepTauiiHoi poboTn Ta Ti K/IOYOBI
MOJIOXKEHHS.

OCHOBHIi NMOMOXEHHA Ta pe3ynbTatn AncepTauiiHol pob0oTn AONoBIgaINCA 1
06broBoproBa/INCA Ha MigCYMKOBMX HAyKOBUX KOHMepeHuisx J[HINPOBCbLKOro
HaliOHa/lbHOro YHiBepcuTeTy imeHi Onecsa oHuyapa npotarom 2020-2023 pp., a
TaKoX Ha 15 MIXKHapOAHMX KOH(epeHLiax.

Pykonuc pauceprauii TepboxiHa b. I. HanucaHO YKpaiHCbKOK MOBOH Ta
oopmsieHO BIAMOBIAHO A0 iCHYHOUMX BUMOr. OTpMMaHi pe3ynbTaT AOCNIIKEHHS
3a 3MICTOM MOBHICTIO BIAMOBIAAOTH crewiansHOCTI 113 MNprknagHa mateMaTuka.

Y xofi 03HaOM/IEHHSA 3 PO6OTOK BUHMKN TaKi 3ayBaXKEHHS:

1 Y yerBepTOMy po3gini auceptauii, Ha puc. 4.1 (cTop. 78), 6yno 6 kpatle

BifJ0OPa3nTX rpafieHT Ha BK/IKOYEHHI TakMM 4MHOM, o6 ue BiAmnosifano



3aKOHY 3MiHWM MOAyNna MPYXXHOCTI, WO HasegeHo Ha puc. 4.2 (ctop. 79).
To6To, wWo6 6yno BWAHO, WO 6ifbll XOPCTKA 30Ha 3HAXOAUTLCS Ha
CepeaunHi BKHOUEHHS.

2. Y poboTi BCi MOCMNaHHA Yy TEeKCTi Ha CMUCOK BUKOPUCTaHWUX [Kepen
HanucaHi 4yepe3 Komy. Bsaxato, WO 6inbWw AouinbHo 6yno 6
BMKOPMCTOBYBATU MO3HAYKy «-» [N Aiana3oHy MocwnaHb, WO hayTb 3a
MOPSLKOM.

3. Y yeTBepTOMY po3aini B nyHKTI 4.1 (cTop. 77) 6ykBaMu a, b nosHavaeTbCA
PO3Mip CTOPIH NAacTuUHW, a B NyHKTi 4.4 (ctop. 111) uymn >ke GyKBamu
MO3HA4YeHO PO3MIp MNPAMOKYTHOMO OTBOPY B 000M0HUI, | Le MOXe
BUKNNKATWN NyTaHWHY.

4. Ha crop. 113 B Tabnuui 4.18 gna sunagkis, konm KKH Ta gedopmadii
36inbwmnncs, BigxunenHs 81 i 82 6yno 6 kpatye 3anmcaTy i3 MO3HAUKOIO
«+»,

5. Komu y posginax 3 i 4 po3rngganvca nnacTMHU Ta 060/10HKM 3 KPYroBUM
OTBOpPOM, OyKBOWO R 0yno nosHavyeHo pagiyc oTBopy. A B NyHKTi 4.4
(ctop. 111), konu posrnsganvcs 06OMOHKM 3 MPSMOKYTHUM OTBOPOM,

OYyKBOI R 6yn0 no3HayeHo pagiyc 060/10HKN.

OfHaK CyTTEBUX HeAONiKiB, fKi 3MeHWyBaM 6 LIHHICTb PoO6OTW, He
BUSABMEHO. 3p0o06/ieHi 3ayBaKeHHA | MoGaXaHHA He BMN/IMBAOTb Ha 3arasbHy
MO3UTMBHY OLLIHKY AucepTauiiHoT poboTy.

BriknafeHe [eMOHCTPYeE, LU0 UA AucepTauiiiHa poboTa € pe3ynbTaTtom
CamMOCTIMHOrO  Ta  3aBepLUEHOro HayKOBOrO0  [OCAI[XKEHHS. BoHa
XapaKTepu3yeTbCA  aKTYa/lbHICTIO 00paHOi  Temu, HayKOBOK  HOBW3HOMO,
LOCTOBIPHICTIO OflepXKaHWX pe3ynbTaTiB Ta YiTKUMWU BUCHOBKaMU. [ucepTauiiHa
poboTa Mae SK TeOpeTU4YHy, TaK | NPaKkTU4YHY UiHHICTb. TemaTuka po6oTu
Bignosigae cneyjiasbHocTi 113 MpuknagHa MaTemMaTuka.

Beaxato, WO [AucepTauinHa po6ota TepboxiHa bBorgaHa Iroposuya

«KOHLeHTpaLis Hanpy>XeHb HaBKO/O OTBOPIB TOHKUX MNACTUH i UMNIHAPUYHNX



000/10HOK i3 (PYHKUiOHa/IbHO-TPadiEHTHUX MaTepianiB», WO MNpeAcTaB/ieHa Ha
3000yTTA  CTyneHs [okTopa dinocodpii 31 cneuianbHocTi 113 MpuknagHa
mMatemaTuKa BifnoBiJae BCTAHOB/IEHMM BMMOram BifgnoBigHO Hakasy MOH
Ykpainn Ne 40 Big 12.01.2017 p. «[Npo 3aTBepAXKeHHS BUMOI [0 OOPM/IEHHS
anceptauii»,  «llopsgKy NPUCYLKEHHA  CTyneHs  JoKtopa (inocodii  Ta
CKacyBaHHSl pilLeHHs pa3oBOl CrneLianizoBaHOT BYeHOI pagn 3aknagy BULLOT
OCBITW, HAYKOBOI YCTaHOBM MPO MPUCYLKEHHA CTYNeHs AOKTopa (inocomii»
(MocTaHoBa KabiHeTy MiHicTpiB YKpaiHn Ne 44 Bif 12 ciyHs 2022 p. 3i 3MiHaMK
Bif 21.03.2022p.), a Ti asTop TepboxiH bBorgaH IropoBuy 3acnyrosye
NPUCYIPKEHHA CTyMeHA [oKTopa inocodii 31 cneyianbHocTi 113 MpuknagHa

MaTeMaTnKa.

PeLleH3eHT
LOKTOP (Pi3MKO-maTeMaTUYHUX HayK, npodecop,
npocecop Kaheapn 064NCNOBa/IbHOT MaTeMaTUKN
Ta MaTemMaTUyHOI KibepHeTUKM
[HINPOBCbKOro HaLioOHaIbHOrO YHIBEPCUTETY
iMeHI Onecsa "oHuapa
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Buenuii cekpetap AHY TetaHa XOOAHEH



