BIATI'YK
OQILIfHOrO ONOHEHTA Ha AUCepTALiiiHY poboTy
Kypb6era IlaBia Mukonaiiopuua
Ha TeMy «MeToz1 napamMeTpuyHOT aganTauii Typ6o KOxiB B Oe3npoBonoBUX 3acobax
repenayi JaHuX», NpeacTaBiIeHy Ha 3100y TTS CTyIeHs JokTopa dinocodii B ramysi
3HaHb [HpopMmaliiiHi TexHOMOrT 32 crienianbHicTIO 122 — Komm’rotepsi Hayku.

AKTYaJIbHICTL TeMH AucepTaNLi.

Huceprauifine nocnimxenns Kyp6era [lasna Mukonaiiosuya [IPUCBSYEHE
JOCIDKEHHIO aKTyalbHUX Npobiem 0e3npoBoNOBUX 3aco6iB mepemaui maHux, ix
MJBUILEHHS e(pEeKTHBHOCTI, 3aGe3neyeHHs J0CTOBIpHOCTI iHGbOpMaLii B ymoBax
anpiopHoi HEBU3HAYEHOCTI 33 PaxyHOK PO3pOoOKH METOJIB mapaMeTpudHoO! amanTanii
TypOO KOjiB.

Ha cporopuimmmiii geHs B CBITI BIIPOBA/KYIOTBCSI CHCTEMH O€3MpOBOLOBOTO
noctymy 3a TexHonoriero 5G. ITpu upoMmy, koMepuianmizaumiss 5G MOYHHAETHCS
npubauzHo 3 2020 poxy. IlepenGauaerses, mo 6G Oynme 3abesmedyBaTu Kpamii
KOMyHiKawii 1uis moneit i peueit (TexHonoris [I0T), Ta Oyne oxommoBaTH TeHmeHIiIO
PO3YMHOTI0 CYCITi/IbCTBA.

Y poboti K.Illennona 1948 poky mnoxkaszano, mo nepenava JaHUX 3 Mallok
KINBKICTIO TOMUIIOK 110 0e3MpoBOJOBOMY KaHaTy MOXKIIHBA, SKIIO BUKOPUCTOBYETHCA
NOBIHH BUNAAKOBUH 3aBalOCTIMKMN (KaHATBHUIN) KOA. 3 THX nip Oynu moknageHi
BeJIMYE3HI 3yCHIIIS IO MOIIYKY HOBHX METOMIB rnepenavi 3 MeTow HabIMKEHHS 0
MPOIYCKHOI 3JaTHOCTI KaHaiy.

B cyuacHux Ge3npoBomoBHX crcTemax nepemavi JaHWX Uil 3abe3neveHHs
JIOCTOBIPHOCTI iH(opMAaLii 3aCTOCOBYIOTBCA TEXHONOI aTaNTUBHOLO KOJYBaHHS,
OFDM, MIMO. B sixocti 3aBagocTiiikux KoiB Hali6 b PO3MOBCIOKEH] HA NaHUA
yac Typbo KOAM, KOAW 3 HU3BKOI IMILIBHICTIO nepesipku napHocti (LDPC-koau) Ta
MOJIIPHI KOIH.

s migBUINEHHS — mOCTOBipHOCTI nepenadi  iHpopmauii  nepenbayeHo
34CTOCOBYBATH METO/M ajlanTawii KOAOBMX KOHCTPYKUid. CydyacHi MeToau amamranii
PO3IIANAIOTE 3MiHY OJHOIO NapamMeTpy — MIBHAKOCTI komyBaHHs. Ilpu msomy He
BpaxoBaHa 3MIHA IapaMeTpiB KOMIIOHEHTHHX KOiB, allrOPUTMIB JE€KOIYBaHHS,
ITepauiit nexoxysauns. Tomy Heo6xiqHO PO3TVIAHYTH a[anTalilo UUX HapaMeTpis.

Tomy y nucepranii Bupimyerscs akTyansha HayKOBO-IIPUKJIalHa 3a1aya, 10
Mac BOKIINBY HayKOBY, NPAKTHYHY I TEXHIYHy CHPSMOBAHICTh MpH no0yoBi
Cy4acHHX Oe3NpPOBOJOBHX 3aco6iB Mepenadi JaHMX — MIITPUMAHHS Ha 3aJaHOMY
piBHI mocToBipHOCTI iH(bopMauii 3a PaxyHOK pO3pOoOKHM METOAIB MapaMeTpuuHO]
aflanTauii KoIOBUX KOHCTPYKIIii.

Ouinka o6rpynToBaHocTi HayKOBUX  pe3yJbTaTiB  gucepramii, ix
AOCTOBIPHOCTI TA HOBH3HH.

HaykoBa HoBH3Ha pesynbraris AWCEPTALlMHOTO JOCHIDKEHHS Mojarac B
HaCTYITHOMY:

I. B pobori Gyno Brepiie npeacrasieHo MeTon 3MiHu KOMIIOHEHTHHX KOZiB
TYpOO KOZiB 3 BHKOPHCTAHHAM MPOXOMKEHHS CTAHIB NPOCTOPOBOI PEUITKH, LI0
JI03BOJIMTH TiABUILEHHS e(eKTHBHOCTI (pYHKUiOHYBaHHS Ge3NpPOBOIOBUX CHCTEM
nepefayi indopmanii Ta 3MEHIUTH KiTbKicTs mommok Ha 10-17% IUTs 3alaHuX



PIBHIB CHTHAiB Ta 3aBazx. BiaminHicTb pO3po0JIeHOT0 METOAY BiX ICHYIOYHX, IO
BU3HAYa€ ¥Oro HOBU3HY, IMOJIATaE B KOMIUIEKCHOMY 3aCTOCYBaHHI NpH afamTauii
TMOIHOMIB  PEKYPCHBHHX CHCTEMATHUHMX 3TOPTKOBMX KOIIB Ta IIBUAKOCTEM
KOLyBaHHS, B 3aJIEHOCTI Bij 3Ha4eHb GyHKLIT skocti. Lle 3MeHmye mommku npu
NnpuitoMi iHpopMaLil B 3alyMIeHUX KaHaIaM nepenayi TaHux.

2. Brepiue 3anpornoHOBaHO METOJ MapaMeTPUYHOI aJamnTallii repeBipouHux
MOMIHOMIB KOMIIOHEHTHOIO PEKYPCHBHOTO CHCTEMATHYHOIO 3rOPTOYHOIO KOJY
Typbo komy. Lle mimBuuiye uimicuicTs namux, NpH LBOMY KIUIBKICTE MOMUIIOK
3MeHIIyeTecsl Ha 8-13 %. Jlanuit Mertox, Ha BiaMiHY Bix iHmmMX 3aIPOINOHOBAHUX
METOMIB, MpW ajanrtauii 3MiHIOE MONiHOMH NpSAMHUX Ta 3BOPOTHUX 3B’A3KIB
KOMIIOHEHTHOTO PEKYPCUBHOIO CUCTEMATHYHOIO 3rOPTOYHOrO KOAY TYp6o Koy, mo
BIINBA€ HAa KONOBE OOMEXKEHH, iarpamMy cTaHiB Kojepa Ta Jekonepa Typbo koay Ta
Ha KOPHUTyIO4y 3/1aTHICTb TypOo KOAy, sSIKy MOXKHA aJalTyBaTH.

3. B nucepramiiiniit po6oti Brepure 3alpOBA/LKEHO METOJ IIBUAKOTO
(bopMyBaHHS TEPBUHHMX MOJIIHOMIB PEKYPCHUBHUX CHCTEMAaTHYHHUX 3rOPTOYHUX
KOAIB TypOO KOIIB 3 BHUKOPHCTAHHSM TEeHEeTHYHOrO anroput™My. lle mossosse
MABHMIIMTH UiNiCHICTh JaHUX, @ 3aBa103aXHILCHICT noxpamyerbes 10 0,65 nb s
PI3HMX JOBXHH KOJOBOro o6MexeHHs PC3K i WIBHAKOCTEH KOLYBaHHA TypGo Komy
NPH BIMBI 3aBajJi y TOPIBHSHHI i3 3aCTOCYBaHHAM TMOTIHOMIB Ipu QopMyBaHHI
PC3K, siki sanpononosaHi y Bigomux panime poborax.

Otxe, B AucepTauiiHiit poGoTi mocrtasiene HAyKOB€ 3aBJlaHH] BUKOHAHO
TMOBHICTIO, 37100yBay MOBHOIO MipOKO OBOJIOIIB METOLOJIOTICIO HayKOBOI IiSUTBHOCTI.

Ouinka 3micTy amceprauii, i 3aBepIUEHICTh Ta JOTPUMAHHS NPHHUHMIB
aKaseMi4Hol 106poUYecHOCTI.

3a  cBoiM 3MmicTOM nauceprauiiina pobota 3m00yBaua Kypbera [lasna
MukonaiioBu4a nopHicTIo Biamosigae Cranpaprty BHIIOT OCBITH 31 crerianbHOCTI
122 «Komn’toTepHi Hayku» Ta HampsMKaMm AOCTIIKEHb BIAMOBIOHO 10 OCBIiTHBOT
nporpamu Indopmauiiini rexuomorii,

HAuceprauiitna poGora € 3aBepueHo0 HayKOBOIO MpALEK i CBIIYUTH IIpo
HaABHICTb 0cOOMCTOro BHecky 3106GyBava Yy HayKoOBUH HanpsaMm indopmaniiini
TEXHOJIOTII.

PosrnsHyBIM 3BiT monibuocti 3a pe3ynpTaTaMH TepeBipKH AucepTamiiHOT
pobOTH Ha TEKCTOBI CHIiBMAmiHHA, MOXHA 3pOOMTH BHCHOBOK, IIIO nMcepTaniiia
pobora Kyp6era Ilapna MukonaiioBuua e PE3yNbTaTOM CaMOCTIMHMX JOCIiKEHb
37100yBava i He MiCTHTh eJIeMeHTIB banecudikauii, kommninauii, pabpukaii, nariaty
Ta 3anosuveHp. BukopucraHi imei, pesynbraTH i TEKCTH iHIIMX aBTOPIB MaroOTh
HaJIeXH1 TOCHIIaHHS Ha BiIOBiIHe TDKEepeo.

MoBa Ta CTH/IL BHKIA1€HHS Pe3yaLTATIB

Hucepratiiina po6ora Hanucana YKPalHCbKOK MOBOI. Martepian BukIameHo
CTPYKTYPOBAHO, MOCIIIZOBHO Ta 3 BUKOPHCTAHHAM KOPEKTHOT HayKOBOI TepMiHOJIOTI].

CrpykTypa nmumceprauii e kimacuuHoro Ta  JloriuHo 00IPYHTOBaHOIO,

3a0e3Medy oy TOCIII0BHUIA epeXin Bil MOCTAHOBKH npobaemMu 10 ii BUpilIeHHs Ta
BepH(ikamii pe3ynbTaris.



Auceprauis cxnagaeTscs 3 BCTymy, YOTHPBOX PO3MLNIB, BUCHOBKIB, CIIHCKY
TiTepaTypu Ta A0AATKIB. 3aragbHuii 06csr aucepTauii 149 cropidok.

Y BeTymi  oOGrpyHTOBaHO — aKTyalbHICTH NOKpaIleHHs  e(deKTHBHOCTI
Oe3npoBonoBUX 3aco6iB Tepemaui maHMX B YMOBax BIUIMBY 3aBajl 3a pPaxyHOK
PO3pOOKHM METOMIB HAa OCHOBI NMapaMeTpHYHOi amamranii KOZOBHX KOHCTPYKIIil,
MOKAa3aHO 3B’S30K 3 HAYKOBMMH IIPOrpaMaMH, IIaHAMH, TEMaMH. Cdopmynsosano
HAyKOBY HOBU3HY, MPAaKTHYHY WiHHICTb, a TAKOXK MEPENiK 3a1ad, 110 BUPILIYIOTBCS B
MeXax JOCTIIKEHHS.

B nepwomy posnini auceprauii mposemerno mocmimkenus CYYaCHHUX CHCTEM
nepeaayl iHpopMallii, O0CHOBHHX 30BHIIIHIX BIUJIMBIB, SIKi BIUIMBAIOTh Ha 301IbLICHHS
MOMHIIOK B 3ac00ax TeJeKOMYHiKaLil, iCHyFOUMX MEeTONiB 3MEHIICHHS MOMHIOK B
Cy4aCHHMX 0e3NpOBOMOBHX CHCTEMax Tepemadi maHUX, sKe MoKaszauo, 1o
NIEPCICKTUBHUM  HANpPsSMKOM BUPIIIEHHS 3ama4i  3a6e3rnevyeHus JIOCTOBIPHOCTI
iHpopMalil 3a yMOB BIIMBY MOTY)KHMX 3aBaj € 3aCTOCYBaHHS IapaMeTpUYHOT
azanTauii KoJOBUX KOHCTPYKLIii.

B npyromy posnini auceprauii Ha ocHOBI mocnimKeHHS METOMIB KOAYBaHHS Ta
AICKOAYBaHHs TypOO KOZiB BIepile po3po6JeHO MeTOX AfanTalii KOMIOHEHTHHX
KOIIB Typ6o KOAIB 3MiHM cTaHiB BY3JIiB TIPOCTOPOBOI PENIiTKH, 10 A03BOJISE
MIABUWMTH  HanifiHicTE mnepenadi inpopmanii BHacHiZOK 3MiHK napaMeTpiB
KOMITOHEHTHHX KOJIB Typ60o KOJiB LUIIXOM 06X0Iy 3MiHM CTaHy BY3JIiB PEIIiTKU Ta
BMPOBAMKeHHS QyHKIIT Wi,

Ha Binminy Bix icHyroumx mertonis Ta alrOPUMTIB, Ll MeTon nepenbauae
CYMICHE BHKOPHUCTaHHS TpH aianTauii MoiiHOMIB PEKYPCHBHHUX CHCTEMATHYHHX
3TOPTKOBMX KOIB Ta UIBUIKOCTEH KOMYBAaHHS, B 3aleXHOCTI BLI 3HAYCHE 1JIEOBOT
(yHKUIT, 10 NPU3BOAUTH O 3MEHIIEHHS TOMUJIOK npu Tmepenadi iHbopmauii B
YMOBaX BILUIMBY 3aBaji, MPU LLOMY 3MEHYEThCA KiNbKICTH MoMmIoK Ha 10-17% B
3aJIE)KHOCTI BiJ| BIHOLIGHHS CUTHAJI-IIYM B KaHalli.

B Tpethomy posnini muceprauiitnoro mociimkenus MPOBEJEHO aHali3 METO/IIB
anantauil ans BUGOPY NEPEBIPOYHHX MOMIHOMIB KOMIOHEHTHOIO PEKYPCUBHOTO
CHCTEMATHYHOIO  3rOPTOYHOTrO  KOAy, | 3a pesyibTaTaMu aHamisy BIIEpIIE
3alIpOTIOHOBAHO  METOJX  MapaMeTpUYHOl ajamTauii TIEPEBIPOYHUX  IOJIHOMIB
KOMIOHCHTHOTO PEKYPCUBHOIO CHCTEMATHYHOTO 3rOPTOYHOTO KOLY Typ6o KOJY.

CyTHicTh MeTomy monsirac B TigBHINEHH] e(peKTUBHOCT]  (yHKUiOHYBaHHS
0e3MpOBONOBHX CcHCTEM Nepenadi iHdopmaLil 3a paxyHok amanTanii NpsSMUX Ta
3BOPOTHIX MOJIIHOMIB KOMIIOHEHTHOTO PeKYPCUBHOIO CHCTEMATHIHOIO 3rOPTOYHOIO
KoLy TypOO KOy LINSAXOM pilleHHs OnmTHMI3aliiiHoT 3amaui.

HoBusna merony monsrae B 3mini aganrauii nmoninomis MPAMUX Ta 3BOPOTHUX
3B’S13KIB KOMIIOHEHTHOTO PeKYPCHBHOTO CHCTEMATHYHOIO 3rOPTOYHOrO Koy Typ6o
KOAY, IO BIIMBAE Ha KOLOBE OOMEXeHHs, [iarpamy CTaHiB KoZiepa Ta JeKonepa
TypbO KOy Ta Ha KOPHTYIOUY 34aTHICTE TypbO Komy, Ky MOYKHA afanTyBaTH.

Bukopucranns METOLY AO3BOJIAE 3MEHIIMTH KUIbKICTH MOMUJIOK Ha 8-13 % B
3aJIEKHOCTI BiJ BiJHONIEHHS CUT'Hal-yM B KaHajll, THM CaMHMM [iABHUIIUTH
epeKTUBHICTb GyHKIiOHYBaHHS GesnpoBooBuX cucTeM nepexaui iH}popMmaii,

B dersepromy posnini amceprauii MPOBENIEHO OOrpyHTYBaHHS Ta BUGIp
AITOPUTMY [OWIYKY [EPEBiPOUHUX MOMIHOMIB KOMIIOHEHTHOLO PEKYPCUBHOTO



CHCTEMATUYHOrO  3TOPTOYHOrO  KoZy. 3a pe3ynbTaTaMd  aHami3y BIIEpIIIE
3alIPOTNIOHOBAHO  METOJ MIATOTOBKM HAYaAbHUX MOJNIHOMIB IS PEKYPCHUBHUX
CUCTEMAaTHYHNUX 3rOPTOYHHUX KOMIB TypOO KOHIB 3 BHKOPHCTAHHSM TeHETHYHOrO
allrOpUTMY.

BiaminHicTs po3pobiienoro metony Bix ICHYIOUHX, 1110 BU3HAYae HOro HOBH3HY,
flonsirae B 3aCTOCYBAaHHI MPH IiArOTOBLI HAYaJbHUX MOJIHOMIB IS PEKYPCUBHUX
CHCTEMAaTHYHUX 3TOPTOYHHX KOAIB TypOO KOZIB TeHETHYHOTro ITOPUTMY Ta
OKa3HUKA KUIBKOCTI 3MiH 3HaKy arnplopHo-anoctepioproi inpopmauii IeKojepa
TypOo Koxy, IKMil XapaKTepH3ye SKiCTh JIeKOLYBaAHHS.

Otpumani pesynbraTd OUIHKM edeKTHBHOCTI 3aMPOIIOHOBAHOTO  METOJLY
[IOKa3an, IO BHUKOPHCTOBYKYM IOYATKOBI PEKYPCHBHI CHCTEMATHYHI 3rOpPTOYHI
koau (PC3K), oTpumani 3a gornomororo 3anponoHosanux TIOJIIHOMIB, €HEPreTHYHUI
BHIpAll B 3aBAalO3AXHMILEHOCTI ckmanae 10 0,65 nb mist pisHHX NOBKHMH KOZOBOLO
obmexxennss PC3K i mBuakocteit KOAyBaHHSA Typ0O KOAy NpH BIUIMBI 3aBaj y
MOPIBHAHHI i3  3aCTOCYBaHHAM IONIHOMIB npu  dopmysanHi PC3K, sxi
3aINPONOHOBAHI y BiIOMHX paHimre po6oTax.

Huceprauiiina po6oTa odopmaena BianosigHo 10 BuMor Hakazy MOH VYxkpaiuu
Bia 12 ciunsg 2017 p. Ne 40 «ITpo 3aTBep/UKEHHS BUMOT J10 0hOpMITEHHS JIHcepTauiin.

OnpualoaneHHs pesyabraTis AucepTauiiinoi po6oTu

Hayxkosi pesynsratn muceprauii sucsitiewi y 6 HaykoBux poGoTax, y Tomy
uicni 3 crarti y (axoBHX BUmaHHSX YKpainu 3 TexHiyHuUX Hayk, | crarTs y
30IpHHUKY, 110 BXOAHUTE 10 HAYKOMETPUYHOT Ga3y Scopus, 2 myGrikauii y marepianax
MDKHAPOJHUX Ta BCEYKPaTHCHKUX KOH(EPEHLIiH.

Takox pesynbratu nuceprauii Gymnu anpoOoBaHi Ha 2 HayKOBHMX (haXOBHX
KOH(DepeHIIisX.

[Topymwens npuHUMNIB akameMiuHO] nobpoyecHOCTI y my6Omikamisx He
BHSIBJICHO, 1O CBIJYMTH PO HAJIEXKHY anpobarilo pesyibTaris.

Takum uuHOM, HayKoBi pe3ysnbTaTy omucaHi B aucepTauiitHii po6GoTi moBHiCTIO
BHCBIT/IEH] Y HAYKOBMX MyOiKalisix 3n00yBaua.

Henoniku Ta 3ayBaxenusn g0 auceprauniHoi poborw.

Ipu 3araneHiil nosurusHii ouinmi auceprauiinoi poboTH, BapTO BUAIIUTH TaKi
JMCKYCIHHI MUTaHHS Ta 3ayBaKCHHS:

1. B nmuceprauii me mocuts moHO PO3KPHUTO CYTHICTh MPaKTHMYHHX
PEKOMEH/IaLiH MO/10 BIIPOBAKEHHS PO3POGIEHIX HUM HayKOBHX Pe3yJIbTATIB.

2. ABTOpOM He TMpPOBEJCHO aHaji3 MPaKTHYHOI CKIaAHOCTI peanizarii
OTPHUMAaHMX Pe3YJIbTATIB.

3 3 aHanisy auceprauiitnoi po6otu HE3pO3yMINI0, IS SIKOTO YaCTOTHOIO

Alanasony poGOTH Ge3NpOBONOBHX CHCTEM nepenadl JaHuX MOXKHA 3aCTOCOBYBATH
OTPHMaHi aBTOPOM Pe3yJIbTATH.

4. [Ipu ominui edektuBHOCTI 3alpOTIOHOBAHMX PE3YJIbTAaTiB 338 pPaxXyHOK
IMITalliiHOTO MOJENIOBaHHS PO3MIIANABCs KaHal 3 aIMTHBHUM TayCiBCHKMM LIYMOM,

fp  LUbOMYy HE BpaxoBaHO BHUKOPMCTaHHS | IHINMX KaHAIB, HanpukIamg 3
PeneiBcbkumu ta PaiiciBebkumu 3aBMUPAHHSIMHU.



5. YoMy BHKOPHUCTOBYBANHCH TiJIKHU PEKYPCHBHI CHCTEMaTHYHI 3rOPTOYH]
KOJIH B SIKOCTI KOMIIOHEHTHHUX B Typ6o xoi?

BBaxaio, 10 BHCIIOBNEH] 3ayBaXeHHS He € BU3HAYAILHUMH i HE 3MEHIIYIOTh
3arajibHy HayKOBY HOBM3HY Ta [PaKTHUHY 3HAYMMICTh Pe3YJIBTATIB Ta HE BIUTHBAIOTH
Ha MO3UTHBHY OLIHKY JHCepPTALiiHO] poGOTH.

BucHOBOK npo auceprauiiiny poGory

Beaxalto, wo muceprauiitna poGota 3106yBaua CTYNeHsl JOKTopa (inocodii
Kyp6era [laBna Muxkonaitosuua na TeMy «MeToxu napameTpuyHoi aganTamii Typ6o
KOIIB B 0e3MpoBOMOBHX 3acofax mepefadi aHUX» BHUKOHAHA Ha BHUCOKOMY
HAyKOBOMY piBHI, He IMOpyulye NPUHLHMINB aKageMidHO] nobpodecHoCcTi Ta €
3aKIHYEHUM HAyKOBHMM OCIiIKEHHSM, CYKYIHICTh TEOPETUYHHX Ta IPAKTHYHUX
Pe3yIbTaTiB AKOTO PO3B'S3y€ HAYKOBE 3aBIAHHS, W10 MA€ ICTOTHE 3HAYeHHS JId
iHOpPMaLiHHUX TeXHOJOTI. Huceprauiiina po6ota 3a akTyanbHicTo, MPaKTUYHOKO
IHHICTIO Ta HayKOBOIO HOBHM3HOIO [IOBHICTIO BiANOBIfae BHMOraM YHHHOTLO
3aKOHOJIaBCTBA Y KpaiHH, L0 NepeadayeHi B m.6—9 «Ilopsnky npucymKeHHs cTyneHs
fokTopa ¢inocodil Ta ckacyBaHHS pileHHS pa3oBol crienianizoBaHoi BYEHOI pajau
3aK/afly BUILOI OCBITH, HAayKOBOI yCTaHOBH NP0 MPUCY/KEHHS CTYINEeHs JOKTopa
¢inocodiin, 3arBepmxenoro [locTaHoBOO Kabinety Minictpis Ykpainu Bix 12 ciuns
2022 p. Ne 44,

3n06yBau KypGer I1aBno Mukonaitouy 3aCITyrOBYy€ Ha MPHUCYIKEHHS CTYIEHS

floktopa ¢inocodii B ramysi sHans Inpopmaniiini Texsonorii 3a crewianbHicTIo 122
«Komm’totepHi Hayku»

Odinilinuii ononenr:
TOUEHT Kadenpu inhopmaniiitoi Ta KibepreTHuHOT
Oesnexu imMeHi podecopa Bonoaumupa Bypsuka
Kuiscekoro cronuynoro
yHiBepcutety imeHi Bopuca I'pinuenxka,
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