BIATI'YK
O(QiI1{HOr0 OMOHEHTAa Ha AUCEPTaLIiHY poOOTY
Apomenka Makcuma OJiekcaHApPOBHYA
Ha TeMy «MonudikoBaHUI HEUPOMEPEKHUN METO/I PEUTPECUHTOBO1
abepomeTpii oka»,
peACTaBIeHY Ha 3100y TTs CTyneHs gokTopa digocodii
B rajy3i 3HaHb EJeKTpoHIKa Ta TEJIEKOMYHIKAIlii
3a crewianbHicTIO 172 TenekoMyHikalii Ta pagloTeXHIKa

AKTYaJIbHICTh TEMH AUCEePTALil.

PeliTpeiicunroBa abGepoMeTpiss € OJHUM 13 HAUTOYHIMIMX METOMIB aHAJI3Y
ONITHUYHUX BUKPHUBJICHb Y CHCTEMI OKa, MPOTE il MPaKTUIHE 3aCTOCYBAHHS Ma€ HU3KY
oOMexeHb. Bucoka BapTicTh 00sialHaHHA, TPUBAIHMI Yac BUMIpIOBaHb Ta OOMEXeHa
KUTBKICTh TOYOK CKAaHYBAaHHS 3HUXKYIOTh €(EKTUBHICTb IarHOCTHKHU. [HTerparris
METOJIIB IITYYHOTO IHTEJCKTY Y II€H HampsM BiIKpUBAE TMEPCICKTUBU IS
MiBUICHHS TOYHOCTI, ONTHUMI3alii aHali3y Ta PO3MIMPEHHS MOXKJIUBOCTEH
abepoMeTpii.

[Itygyni HEHpPOHHI MepeXi JIEeMOHCTPYIOTh BHUCOKY €(EeKTHUBHICTh Y
MOJICJTFOBaHH]1 CKJIAJIHMX 3aJIeKHOCTEH Ta 00poOIll BEIMKUX MACHBIB JaHUX. Ix
3aCTOCYBaHHSI B aHalli3l ONTUYHUX BHUKPUBICHb CHpPUSE  BIOCKOHAJIEHHIO
JTIarHOCTUYHUX IT1IXO/IB, MiABUIIEHHIO TOYHOCTI BUMIPIOBaHb, a TAaKOX PO3IIUPIOE
MOJKIIUBOCTI Cy4YacHMX O(TaJIbMOJIOTIYHUX TEXHOJOTriH. OnTumizaiis Mpoiecy
BUMIPIOBaHb 1 OOpPOOKM JaHMX INITYYHUMH HEUPOHHUMH MEpEXKaMH CIPUATHME
CTBOPCHHIO TOYHIMINX, MIBUIAIIUX Ta JOCTYIMHIIIUX METOMIB OI[IHKK CTaHy ONTHYHOI
CUCTEMH OKa.

TakuM YMHOM, MOCHIIKEHHS 3aCTOCYBaHHS IITYYHOTO IHTENEKTY A
BJIOCKOHAQJICHHSI PEUTPEHCUHTOBOI abepoMeTpii € akTyaJdbHUM SK 3 TOYKH 30Dy
MIIBHUINCHHS TOYHOCTI JIarHOCTHUKH, TaK 1 3 TO3HWIII ONTHUMI3allii BHUMIPIOBAaHb.
BripoBapkeHHS TaKuX PIilIeHb CIIPUATUME PO3BUTKY O(TaTbMOIOTTYHOT T1arHOCTUKH

Ta MEePCOHATI30BaHOT KOPEKIIii 30DY.

Ouinka o00rpyHTOBAHOCTI HAYKOBHX Ppe3yJbTaTiB JuceprTamii, ix
JAOCTOBIPHOCTI TA HOBU3HHU.
HaykoBa HOBHM3Ha pe3ynbTaTiB IHUCEPTAIIHHOTO JOCIIKCHHS TIOJIATAaE B
HaCTYITHOMY:
1) PeiliTpeiicuHroBHii MeToJl abepoMeTpil OKa 3a3HaB IMOJAIBIIOTO PO3BHUTKY
3aBISKM MOJIMU(]IKAIli 3 BUKOPUCTAHHSIM HEUPOHHUX MEPEX Ha PI3HUX



eTanax Moro poOOTH: MOYATKOBOMY BH3HAYEHHI XapaKTEpUCTUK abeparliid,
YTOYHEHH1 OTPUMAHMX PE3YJIbTaTIB Ta OLIHIII BUKPUBIECHb BUIIMX MOPSIAKIB.
3anponoHOBaHE YAOCKOHAJIEHHS MIJBUILYE TOYHICTh BUMIPIOBaHb, 3HUKYE
BUMOTH JI0 ONITUYHOI CUCTEMHU TPUJIaay, TPUCKOPIOE MPOLEC CKaHYBaHHS Ta
JI03BOJIsI€ POrHo3yBaTh KoedimienTu l{epHike BUCOKUX MOPSAKIB HA OCHOBI
3HAYCHb HIKYHX.

2) Metox reHepailii abepoOMETPUYHUX JaHUX Y BUIJISIII BEKTOPIB KOS(Dilli€HTIB
Iepuike Oyn0 BIOCKOHAJIECHO IUISIXOM CTBOPEHHS HEHpOMEpPEeKeBOi MOEII,
3aTHOI CHMHTE3yBaTH BHUOIPKH 3 PO3MOALIOM, MOIOHUM J0 HaBYAIBHUX
JaHuX, ane 0e3 iX mpsimoro nyOmroBaHHs. Po3poOieHuii anroputM reHepye
PI3HOMaHITHI a0€pPOMETPUYHI J]aH1, 1110 CHpPHUS€ MOKPAILIEHHIO MOJEIIOBAHHS
Ta aHaJizy.

3) 3ampormoHoBaHO ~ MOAHM(QIKAII0  peHTpelicuHroBoi  abepomMerpii, IO
nepeadavyae oJHOYACHE CKaHYBaHHS JEKUIBKOX KOOPJWHAT 31HUII 3aBISKU
MacWBYy JIa3epHUX BUIMpPOMiHIOBadiB. lle  ymockoHaleHHS  cIpHsie
3MEHIIEHHIO JIOBIPYOTO0 IHTEpBAly Ta TOKPAIIEHHIO TMPEIU31HHOCTI
BUMIPIOBaHb.

IlepeBipka  JOCTOBIPHOCTI Ta  KOPEKTHOCTI  OTPUMaHUX  pPe3yJIbTaTiB
3MIMCHIOBAJIACS IUISXOM CHUMYISIIA Yy pPI3HUX CIEMiali30BaHUX TMPOTPAMHUX
cepenoBuiiax, 3okpema MATLAB, Zemax Ta iH. lle miaTBep/Kye oOrpyHTOBAHICTh
pO3p0o0JIeHUX PIIIEHB Ta iX BIIMOBIAHICTD FaTy3€BUM CTaHIapTaM.

Orxe, B aucepTaliiiHiii poOOTI MOCTaBJICHE HAYKOBE 3aBlaHHSI BHUKOHAHO

MOBHICTIO, 3/T00yBa4 MOBHOIO MIPOIO OBOJIOIB METOI0JIOTIE€I0 HAYKOBOI A1SIIBHOCTI.

Ouinka 3micTy aucepramii, 1i 3aBepHIeHICTh Ta JOTPUMAHHS NPUHUMIIIB
aKajeMi4HOI 100pO4eCHOCTI.

3a cBOIM 3MICTOM AuceprailiiftHa podora 3700yBaua SApomenka M.O. MOBHICTIO
BinmoBimae CraHmapTy BHUINOI OCBITH 31 cremiaabHOCcTi 172 TemexomyHikaiii Ta
pamioTexHika Ta HampsIMKaM JOCTIIKeHb BIAMOBIAHO JO OCBITHROI MpOTpaMu
TenekomyHikariii Ta pagioTeXHiKa.

Hucepraiiiftna po0oTa € 3aBepUICHOI0 HAYKOBOIO TPAINE 1 CBITYUTH MPO
HAsSBHICTH OCOOMCTOTO BHECKY 3700yBaua y HaykoBui Hampsm «lHdopmariiiHi Ta
KOMYHIKaIlIHI TEXHOJIOT11».

PosrmstHyBmm  3BiT MOAIOHOCTI 3a pe3yibTaTaMU TMEPEBIPKH JUCEPTAIIMHOL
poOOTH Ha TEKCTOBI CITIBIIAJIIHHSA, MOYKHA 3pOOWTH BHCHOBOK, IO JHCEpTaIliiiHa
pobora Spomenka Makcuma OnekcaHapoBUYa € PE3yJIbTATOM CaMOCTIMHHMX

TOCHIKeHb 3700yBaya 1 HE MICTUTh eJeMeHTIB (danbcudikaiiii, KOMIUIALIT,



(abpukanii, niariaty Ta 3amno3uyeHb. Bukopucrani i1€i, pe3yabTaTH 1 TEKCTH 1HIIUX
aBTOPIB MAlOTh HAJEXKH1 OCUJIAHHS Ha BIANOBIAHE JKEPEIO.

MoBa Ta CTHJIb BUKJIQIEHHS Pe3YJIbTaTiB

HuceprariiiHa poOoTa HanmycaHa YKpaiHCbKOI MOBOIO.

Texcr paucepTamii BiI3HAYAEThCS UITKICTIO BUKIAJEHHS, CTPYKTYPHOIO
3aBEpPIIEHICTIO Ta JIOTIYHOK Y3TrOJKEHICTI0. B po0OTI JOTpMMaHO CcydacHUX
HAayKOBUX CTaHJAPTIB, XapaKTEPHUX ISl TEXHIYHUX AMCLUMIUIIH, 13 BUKOPUCTAHHSIM
yCTAJIGHOT TEPMIHOJIOTi, 1[0 3abe3nedyye TOYHICTh 1 3pO3YMUIICTh BHUKIALY.
KomrnekcHmid minxig a0 (OpMysIrOBaHHS TIOJOKEHb Ta OOIPYHTYBAaHb CIPHUSE
TITMOOKOMY PO3KPHUTTIO JOCHTIKYBaHOT TEMATHUKH, 110 POOUTH TEKCT JOCTYIMHHUM MJIsI
(axiBIiB y BIAMTOBIAHIN ramysi.

Jucepraliisi CKIagaeTbesi 3 BCTYIY, S PO3/AUIIB, BUCHOBKIB, CIIUCKY JITEpaTypH
Ta J0JATKIB. 3arajqpbHui o0caT auceprarii ckiamae 151 cTopiHky.

VY BcTyni oOrpyHTOBAHO aKTYalbHICTh JIOCHIIKEHHS, BU3HAYEHO HOTr0 3B’SI30K 13
HayKoBUMU mnporpamamu, ruianamu ta temMamu HJIP KIII im. Irops Cikopcwkoro.
Cdopmynb0BaHO OCHOBHI 3aBAaHHs, HEOOXIAHI JUIS JOCSATHEHHS TOCTABJICHOT METH.
Onucano 00’ €KT, MpeaMeT Ta METOIU JOCIIIHPKEHHsI, aKIIEHTOBAHO YBary Ha HayKOBiHf
HOBHU3HI Ta MPAKTUYHIA 3HAYYIIOCTI OTPUMAHUX pe3yibrariB. HaBeneHo BimoMocTi
npo ix myOJtikaiiro y ¢axoBUX HAYKOBUX BHIAHHSAX Ta anmpoOaliiro Ha KOH(PEPEHITIsiX.

[Tepruii po3i MpUCBIYECHUN aHATI3Y PEUTPEHCUHIOBOIO METOAY a0epOMETpii,
HOT0 MOXKJIMBOCTSIM Ta oOMekeHHsM. HaBeneHo iHdopmallito mpo 0y/10By ONTHYHOT
cucteMu oka JoauHu. Orisa  JITepaTypHUX JDKEpell JaB 3MOTY OKpPECIUTH
NEPCIEeKTHBA WOT0 BIOCKOHAJCHHS Ta BHU3HAYUTH ITOTEHIIMHI CKJIQJIHOII, SIKi
MOXXYTh BHHUKHYTH B XOJdi JOCiikeHHa. Ha OCHOBI OTpMMaHUX BHCHOBKIB
chopMyJIbOBAaHO OCHOBHI 3aBIaHHS JJIs1 PO3pOOKH MOAM(IKOBAHOTO IMAXOAY 13
3aCTOCYBaHHSIM HEHPOHHHUX MEPEK.

Y apyromy po3airi po3risHYTO METOJIHUKY TeHepallii abepoOMETPUYHUX JaHUX Y
Burisiai koedimientiB IlepHike. OCkibKM HaBuYajdbHa BUOIpKa ckiamana jwmme 50
HaOOpiB, 3HAYHy YyBary TMPHUAUIGHO METOJaM ayrMEeHTallii, W0 CHPHUSIIOThH
MOKPAIICHHI0 HaBYaHHA Mojeni. [IpuMITHUM € BHKOPUCTaHHS pIi3HUX BHUIB
MPEACTABICHHS aHWX 3a/Jis TOKPAIEHHS PEe3yNbTaTiB HAaBYaHHS TEHEPATHUBHOI
HelpoHHOT Mepexi. [IpoBeeHO OIiHKY e(pEeKTUBHOCTI pO3pPOOJIECHOTO ANTOPUTMY Ta
3MIHCHEHO aHaIi3 OTPUMAHUX PE3yJbTaTiB 3a KJTbKOMa KPUTEPISIMHU.

Tperiii po3ain 30cepemkenHnii Ha MoAudIKaIlii PeHTPEHUCHHTOBOTO METOAY s
OJIHOYACHOI'O0 CKaHYBaHHS KUIBKOX TOYOK 3IHHUIIl 3a JIOTIOMOTOK) MAaCHUBY JIa3€pHUX
BUMPOMiHIOBauiB. [IpoOreMy KOPEKTHOro 3ICTAaBJICHHS KOOpPJAWMHAT BIIOUTKIB 1
MO3UIIIl  CKaHyBaJbHUX  MPOMEHIB  BHUPINMIEHO  I[UIAXOM  3aCTOCYBaHHS



Kjacu(dikaniiHoi HEWPOHHOI MeEpei Ta Yropcbkoro airoputrMmy. llpeacrtaBieHo
pe3yJIbTaTH HaBYAHHS MOJEII Ta OOIPYHTOBAHO MEPCHNEKTUBHU ii BAOCKOHAJIEHHS, K1
PO3KPUTO Y HACTYIHUX PO3JLIaX.

VY derBepTOMy pO3AUII JETaNbHO OMKMCAHO ONTHYHY CHUCTEMY JUIsl peai3auii
HelipoMepexHoi Moaudikauii pedTperCMHIOBOro METOAY, aJIrOpUTM IEPBUHHOI
0o0OpoOKHM JaHMX Ta METOJMKY BHM3HaueHHs aOepauiid. [IpeacraBieHo cepegoBuiie
HAaBYaHHS Ta MEXaHI3M YTOYHEHHS pe3yJbTaTiB Ha OCHOBI rIMOOKoro Q-HaBuaHHs, a
TAaKOX peani30oBaHO CHUMYJISLII0 B CHELIaTi30BaHOMY MPOrpaMHOMY 3a0€3MEeUEHHI.
JIoJ1aTKOBO TMPOBEACHO OLIHKY BHUKOPHCTAHHS METOAY HABYaHHS 3 MIIKPIUJICHHSAM
PPO sk anbTepHAaTUBHOrO [JIsi YTOYHEHHS pe3yabTaTiB. ONHCAaHO MOKJIMBOCTI
ajanTailii TeCTOBOI peasizallii MporpaMHOro alrOpUTMY JJisi MAaCOBOTO MPAKTHUYHOTO
3aCTOCYBaHHSI.

[stuit  po3ain  NPUCBIYEHUN  3aCTOCYBAaHHIO HEHUPOHHUX MeEpex IS
MOKpAIEHHs PO3JIUIBHOI 3JJaTHOCTI aHali3y XBUILOBUX (PpoHTIB. CTBOPEHO MOJIEIIb
3rOPTKOBOi HEWPOHHOI Mepexki IJisi MPOTHO3YyBaHHS BUIIUX MOPSAKIB KOE(IIIEHTIB
Lepnike, mpoBeneHO ii HABYAHHS Ta OIL[IHKY PE3yJIbTaTiB.

Huceprariiina po6ota odopmieHa BiAMoBiIHO 10 BuMor Hakasy MOH VYkpainu
Bix 12 ciunst 2017 p. Ne 40 «IIpo 3aTBepyKeHHSI BUMOT 710 O(POPMIICHHS JUCEPTAIlii».

OnpuiiogHeHH Pe3yJbTATIB JUCEPTALIIHOI pO00TH

HaykoBi pesynapTaTé naumceprailii BHUCBITIEHI Yy 4 HayKOBUX MyOJiKaIlisax
3mo0yBava, cepel AKuX: 4 CTaTTi y HAyKOBUX BHJIAHHIX, BKJIIOYCHHX Ha JaTy
OMmyOJIIKyBaHHSI [0 TEpeNiKy HaykoBUX ¢axoBuX BuAaHb YKpainu; 0 crarti y
NepioIMYHNX HAYKOBUX BUIAHHSAX, MPOiHAEKCOBaHUX y 0a3ax maHnux Web of Science
Core Collection ta/abo Scopus, 3 skux O craredl y BUIAHHSX, BIIHECEHUX JIO
nepmoro — tpetboro kBaptuiiB (Q1—Q3) BigmosigHo g0 kinacudikaiii SClmago
Journal and Country Rank a6o Journal Citation Reports; 0 maTeHTiB Ha BUHAXI, 1110
MpOUNUIH KBamiQiKamiiiHy eKClepTu3y Ta Oe3MocepeaHbO CTOCYIOThCS HAYKOBUX
pesynbratiB nucepraiii; 0 naTeHTiB YKpaiHW Ha KOpUCHY Mozenb, 0
OJIHOOCIOHMX MOHOTpadiil, MO peKoMeHaoBaH1 0 ApyKy Buenoro pamoro KIII im.
Iropst CikOpChKOTO Ta IPOUIILTHA PEIIEH3YBAHHS.

Takox pesynpTaTé aucepTainii Oynum ampoOoBaHI Ha 5 HayKOBUX (axoBHX
KOH(EpEeHITisX.

HaykoBi myOmikarii MOBHOIIIHHO BigoOpa)XaroTh pe3ydbTaTH AMCEPTAI[IHHOTO
JOCTIDKCHHSI, 3a0e3medyloun JEeTATbHUM BHKJIAJ OCHOBHHUX TOJOXKEHb 13
JOTPUMAaHHSIM TMPUHLMIIB akaJeMiuyHOi jJoOpodecHocTi. Bukianeni watepianu
MICTSTh TPYHTOBHUH aHaJI3 OTPUMAHUX JAaHUX Ta BUCHOBKH, IO MiJTBEPIKYIOThH
HayKOBY I[IHHICTh MPOBEIEHOI pOOOTHM Ta MarOTh BUCOKHI HAyKOBUU pIBEHb. Y



BUIAJKaX MyOdiKaliid y CHIBaBTOPCTBI BHECOK 37100yBaya € 3HAYHUM Ta BIJIrpae
KIIOYOBY pPOJb Yy (OpMyBaHHI 3arajibHOi KOHILEMIl JOCIIUKEHHS, po3poOIi
METOJMYHUX MIIXOA1B 1 IPOBEJICHH] aHajl13y OTPUMAaHUX PE3yJIbTATIB.

TakuM 4MHOM, HAYKOB1 pe3ylbTaTH OMHUCAaHI B JUCEPTALIiHIA pOOOTI MOBHICTIO
BHCBITJIEH] Y HAYKOBUX MyOJIiKalisaX 3100yBaya.

Hepnouiku Ta 3ayBakeHHs 10 JMcCePTALiHHOI po0OTH.

1. Baaxato, ujo B MeTI (ppaza «BHUPILIEHHS aKTyaJbHOI Ta BaXKJIMBOI HAyKOBO-
NPUKIAIHOI 3a]1a4l» € 3aiiBOIO

2. Tlepmmit Ta Ipyruil po3AUIH JIEIIO € NEPEOOTSHKEH] BIIOMOIO 1H(pOpMAIIi€to,
iHpopMarllito 3 po3auly «3arajibHi BIIOMOCTI Npo abepomeTpiro, aHaui3
PEUTPECUHIOBOTO METOJY Ta MOJIMBOCTI MOr0 BJOCKOHAJICHHS» CHil OYJ0
NEPEHECTH Y JOJATKH.

3. TloTpebye momaTKOBOTO MOSICHEHHS TBEPIXKCHHS «pe3yJibTaTaMH HaBYaHHSI
HEHPOHHOT MEPEeKi BCTAHOBJICHO, 1[0 3alPOIOHOBaHa MOAU(]IKaIlisl METOY €
e(hEeKTUBHOIO — cepeliHs TOUHICTh Kiacudikamii gopiBaioe 100 %o,

4. B po0OTi JOCUTH CTHUCJIO OMHCAHO MPOTO3UIIil 00 3aCTOCYBAaHHS IITYYHOI
HEHUPOHHOT MepeXi, HABYCHOIO Ha MEPETBOPEHUX Y 300paKEHHSI XBUIILOBUX
bponTiB ororpadiii xmapHoro Hebda 3 maracety SWIMSEG, He HaBeneHo
pEeKOMEeH Al 11010 peai3allii CHCTEMH.

5. ABTOp BuU3Hayae, 1O e€(EKTUBHICT, € (QYHKIIE OaraThoX IapamMerpax
(TouyHicTh, TOTpeOa B KUIBKOCTI JaHUX JJI1 HABYaHHA 1 T.JA.) OI[HKH
koedimienTiB llepHike BUIUX TMOPSAAKIB 3a 3HAYCHHIMH KOEQIIIE€HTIB
HIDKYMX TIOPSJIKIB HE 3aJICKUTHh BiJl METOJIY BHMIpIOBaHHs abepailiii, ToMmy
HOro MOXKHA BBaXKaTH TaKUM, IO MIAXOAUTH JJIi OOpOOKHM BHUMIPIOBAHb,
OTpUMAHUX OyIb-IKUM METOJAOM aOepoMeTpii OKa, aje Ie € JOCHTh
CyrnepewnBo 0e3 MpeCTaBICHHS KPUTEPItO I BUBHaUYEHHS €(DEKTUBHOCTI.

6. HasBHIiCTb y TEKCTI poOOTH MyHKTYaI[IHHUX Ta opdorpadiyHUX TOMUIIOK.

BBakaro, 110 BUCIIOBIIEHI 3ayBa)K€HHS HE € BHU3HAYAIBHUMU 1 HE 3MEHIIYIOThH
3arajbHy HAyKOBY HOBH3HY Ta MPAKTUYHY 3HAYUMICTh PE3YJIbTATIB T4 HE BIUTMBAIOTH

Ha MTO3UTUBHY OIIIHKY JAWCEPTaIliiHOI pOOOTH.

BucHoOBOK npo quceprauiiiny podory

BBaxaro, mo naucepraiiitna pobota 3100yBava cTymneHs AokTopa ¢utocodii
SApomenka Makcuma OnekcanapoBruua Ha TeMy «MoaudikoBaHuii HeHpomMepeKHUN
METOJ] peiTpecuHroBoi abepoMeTpii Oka» BUKOHAHA Ha BUCOKOMY HayKOBOMY PiBHI,
HE TOpPYIIy€E MPUHIMITIB aKageMidHO1 JOOPOYECHOCTI Ta € 3aKIHYEHUM HAayKOBUM



JOOCIIDKEHHSIM, CYKYIIHICTb TEOPETUYHUX Ta MPAKTHUYHUX pe3yJIbTaTiB SIKOIO
pO3B'SI3y€ HayKOBE 3aBAaHHS, 10 Ma€ ICTOTHE 3HAYCHHS IS Traidy3l 3HaHb
EnexktpoHika Ta TenekoMmyHikamii. /JlucepramiiiHa poOoTa 3a aAKTYaJbHICTIO,
MPAKTUYHOIO IIHHICTIO Ta HAYKOBOIO HOBHM3HOIO TMOBHICTIO BIJIOBIZAE BUMOraM
YUHHOTO 3aKOHOJAaBCTBa YKpaiHu, 1mo mnependadeHi B 1m.6 — 9 «llopsaky
NPUCYJKEHHSI CTyHeHs JOoKTopa Quiocodii Ta cKacyBaHHS pILIEHHS pa30BOi
CHeliani30BaHOi BYEHOI pajau 3akKiaJy BHUIIOI OCBITH, HAYKOBOi YCTaHOBU IIPO
MPUCYJKEHHS CTyIeHs A0KTopa (diocodiin, 3arBepxeHoro [loctanooro Kabdinety
MinictpiB Ykpainu Big 12 ciung 2022 p. Ne 44.

3n06yBau Apomenko Makcum OnekcaHIpOBUY 3aCIyTOBYE Ha MPUCYAKECHHS
CTyNeHs JIoKTopa (inocodii B rany3i 3HaHb EjexkTpoHika Ta TeleKOMYHIKallli 3a

cnemianbHicTiO 172 TenexkoMmyHikalii Ta pajioTexXHIKa.
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