PELLEH3ISI
Ha JUcepTaliiiny podoty
Caits0Bebkoro €srenis BoioaumupoBuua
Ha Temy «O0po0baeHnHs, 3anuc Ta nepeaaBanHus 3acobamu loT moBHOTrO
ayfiocHrsasy 3 aeekramm», _
npeJcTaBlieHy Ha 3100yTTs CTyneHs aokTopa ¢iocodii
B ranysi 3HaHb 17 «EnexTpoHika Ta TerekoMyHiKauii»
3a crienianpHicTio 171 «EnexTponikay
AKTYyaJIbHICTh TeMH JHcepTaNii. )

Cucremu Inrepnery peueil (IoT) mUpoKO BHKOPHCTOBYIOThCS B OaraTbox
cepax KUTTS — MPOMUCIIOBIHA aBTOMAaTHU3allil, OXOPOHHUX cHCTeMax, "po3ymMHHX"
OyauHKax, MeAULMHI, OCBiTI. B 1l KOHIENII caMe ayJIiOCHHTaIH JOCUTh YacTo
BHKOPUCTOBYIOTBCS /15 3a0e3MeueHHsl B3aeMO/Iii MiXk JIFOJUHOIO Ta "po3yMHUMH"
MPUCTPOSIMH 4epe3 rOJI0OCOBI KOMaHIH, PO3IMi3HaBaHHS MO ab0 MOHITOPUHTY
cepeloBUIIIA. ‘

Okpemoi yBaru 3aCJIyrOBYIOTh MOBHI ayJiOCUTHAJIM, MUl SKMX KPUTHYHO
Ba)XJIMBUM € BHCOKHUH piBeHb po30ipiMBOCTi. SIKIIO MOBHI ayliOCHTHAIU MiCTATh
nedexTy (3allyMIIeHHs, BTpaTH, HETIOBHI ay/Ii0JaHHi), 1€ 3HaYHO YCKJIaIHIOE TX
pO3Mi3HAaBaHHs, 3HWXKYE SKICTh KOMYHIKalii Ta MOYe MPU3BOIUTH 10 BTPaTH
BaXJIMBOI iH(OpMallii. '

VKpaiHCbKa MOBa  XapakTepHU3ye€ThbCsl  YHIKAIbHUMH  JIIHTBICTHYHUMHU
BJIACTUBOCTSAMU —  CKJIQAHOWO  (OHETHMYHOI  CTPYKTYPOK,  XapaKTEepPHOIO
IHTOHALIIEI0 Ta BEJNIUKOK KUTBKICTIO HIMIUISYUX Ta CBUCTSAYMX MPHUIOJOCHHUX, ILO
notpedye crerjiani3oBaHUX MiAXOMiB 10 uuppoBoi 00pobku. HasBHi pimreHHs
OpIEHTOBaHI NEPEeBAXKHO HA AaHTJIOMOBHHI KOHTEHT, CTBOPIOIOYHU MPOTAIUHY ISt
YKpalHOMOBHHUX 3aCTOCYBaHb.

Po3po0ieHHst alropuT™iB, 37aTHUX €(EKTHBHO MiHIMi3yBaTH IIyMOBI
MEepelIKoay, IMiABUILYBaTH apTUKYJALIWHY dITKICTh Ta  3abe3mevyyBaTu
cTeraHorpadiuny nepenauyy JaHUX Oe3 BTpaTH SIKOCTI, € aKTyaJbHHUM 3aBIaHHSIM.
Ile n103BONUTH nokpamHTH po30ipaMBICTE MOBIIEHHS, HAOiHHICTD mepegayi
rosiocoBoi iH(opMmarlii Ta 3a0e3neYuTH HOBUM PiBEHb IHTEPAKTUBHOCTI B CHCTEMAX

-

JIFOJIMHO-MAIIMHHOI B3aEMO/I].

Ouinka 00rpyHTOBaHOCTI HAayKOBHX pesyabTaTiB  amcepramii, ix
AOCTOBIPHOCTI T2 HOBH3HH.

CdopmynboBaHi B AucepTaliiiHiii poOOTI HAYKOBI MMOJIOXKEHHS, BACHOBKH Ta
PeKOMeHMalli JOCTaTHBO IMOBHO OOTPYHTOBaHi 3100yBayeM Ta BHMKJIaleHI B
7I0Ka30Bi# Gopmi.



JIOCTOBIpHICTh pe3yJIbTaTIiB, MpPEACTaBIEHUX B pPoOOOTI, 3abesneuyeTbes
KOPEKTHICTIO MOCTAaHOBKH 3aJlau JUCEPTAL[ifHOrO IOCIiIKeHHS, [PYHTOBHUM Ta
peTelbHUM BHUBYEHHSM ICHYIOUUX JTepaTypHHUX JDKepelsl, BUKOPUCTAHHSM B
po0OTI MIMPOKO anpoOOBaHUX METOAIB Ta METOOUK OOpOOKH ayaiOCHTHAIIB,
KOPEKTHUM 3aCTOCYBaHHSAM CYy4acHOTO ITPOrpaMHOro 3abe3rneueHHsl.

HaykoBa HOBH3HA pe3yJbTaTiB JUCEPTAIIHHOTO MOCHIIKEHHS IOJSIrae B
HACTYITHOMY:

1. Bnepme po3po6ieHo Ta OBGIPYHTOBAaHO ajJrOpuT™M OOGPOOKH -aymiodaiinis
YKpaiHCBKOIO MOBOIO B YMOBaX aKyCTUYHHX 3aBajl, SIKHM CTPyKTypOBaHO Ha
OKpeMi eTary Ta aJanToBaHo 10 BUKOPUCTaHHS B cepenouiii [0T.

2. BnockoHaneHo miaxin A0 oOpoOKH YKpaiHOMOBHOIO ayiOCHTHATY MLLISXOM
YTOYHEHHSI QJITOPUTMY Ha OCHOBI CIEKTPAJIbHOTO aHaji3y i3 BpaxyBaHHAM
ocobnrBocTel BU3HAYeHHsI (PyHIaMeHTaJIbHOI YaCTOTH. -

3. Briepmie 3anmpomoHOBaHO aJIrOpUTM TMOJABIHHOT OOpOOKM aynioCHTHAly 3
MOBJICHHEBUM KOHTEHTOM YKPaiHCHKOIO MOBOIO, SIKHW 3a0e3redye MOXKIUBICTh
peanizalii MeTOny TpPUXOBYBaHHS iHQoOpMalii B CTPyKTypi ayaiodaitry i3
30epeKeHHAM SKICHUX XapaKTepUCTUK CHTHaly Ta Oe3 CyTT€BUX 3MiH HOro
eHepréTHqHHx napameTpis. _

HayxoBi nociimkeHnHs Oyiu BUKOHaHI 3100yBauyeM Ha Kadeapi.aKyCTUIHHX
Ta MyJbTUMeiHHUX enekTpoHHuX cucteM KIII im. Iropsi CikopchKkoro B pamkax
1HIlaTUBHOI TeMH “ABTOMAaTH30BaHa CHCTEMa CYO’€KTHBHOTO Ta 00'€KTHBHOIO
oliHIOBaHHs gkocTi MoBneHHs” (Ne nepxpeectpanii 0116U008959). .

[TocTaBnene B nucepTaliifHiii poGOTI HayKOBe 3aBHaHHS, LIO MOJSATAlIO B
pO3po0JIeHH] alrOpUTMYy TOABIHHOTO 0OpPOOJIeHHS YKPaiHOMOBHOTO ay/1iOCHTHAITY
3 pedexkTamMM, IO J03BOJSIE TMPUXOBYBAaTH MOTPIOHY iHQoOpMaIio B camiii
CTPYKTYp1 ayaiodaiday 3 oJHOYaCHUM 30epeKeHHSAM SIKOCTi Ta 0e3 CyTTEBUX 3MiH
€HepreTUYHOro IapaMmeTpiB, BHUKOHAHO IOBHICTIO, 37400yBad IOBHOIO MipOIO
OBOJIOJIIB METO/IOJIOTI€I0 HAYKOBOI isSJIbHOCTI.

Ouinka 3micTy quceprauii, il 3aBepuIeHiCTh Ta JOTPUMAHHSA NPHHIUNIB
aKajaeMi4Hoi 106po4ecHOCTi. . '

3a cBOIM 3MicTOM aucepTalliiiHa po6ora 3100yBaya CBiTIIOBCHKOro €BreHis
Bonogumuposuya mosHicTIO  Bianmosizae CraHmapTy BHMIIOI  OCBITH  3i
cneuianbHocTi 171 «EnexTponika» Ta HampsMKaM JOCTIIKEHb BiAITOBIAHO 0
OCBITHBOI Mporpamu «EnexTpoHikay.

Jucepranisi cKiaga€Tbes 3 BCTYIy, LIECTH PO3JLNiB, 'BHCHOBKIB, nepeniKy
JITepaTypHHUX JDKepes Ta JOAATKy. 3arajlbHUN 0OCST AucepTarlii cTaHOBUTH 145
CTOPIHOK.



V BCTyI 3a3Ha4€HO aKTyaJbHICTh JUCEPTAIiifHOT POOOTH, CHOPMYIIHOBAHO
MeTy Ta IepepaxoBaHO 3aBAaHHS, L0 CHPHUSIOTH ii JOCITHEHHIO, ONKCaHi 0OpaHi
METOMM JOCHi/KeHHs, HaBeJeHO iH(OpMalil0 Npo HAyKOBY HOBH3HY Ta
NpakTUYHE 3HAuUeHHS OTpUMaHuUX pe3yabTariB. [lpeacraBneHuit mepenik
nyOrikaiiii, B SIKAX BHUCBITJIICHO pe3yJIbTaTH AMCEPTALiMHOTO MOCITiIKeHHS Ta
nojmaHa iHdopMalis Tpo ampodarlliro  Ha HAYKOBUX KOH(epeHIisX, BKa3aHO
0coOMCTUI BHECOK JUCEPTaHTA.

B mnepuiomy po3aiii BU3HAYEHO HENOJIKH ICHYIOUHMX METOIIB OOpOOKH
3acobamu [oT MOBHUX aylniOCHMTHAJiB B YMOBax 3allyMJIeHHS. PoO3MIsHYTO
OCHOBHI YMHHMKH, sKi CJiJl BpaXxOByBaTW IMpHU TPOBEIEHHI 3aMUCy MOBHOI
iHpopmarii. OkpecrneHo (akTOpHu, sSKi CHPHUSIOTh MOKPAIEHHIO pPO30ipIHUBOCTI
MOBIIEHHSI Ta 3HM)KEHHIO BIUIMBY (Ii3UYHHMX 1 eJeKTpoHHHMX IIymiB. [IpuaineHo
yBary MUTaHHSIM BUOOPY 3BYKOBOI KapTH. ‘

Jlpyru#i  po3zin TNpUCBAYEHHMH OCOOIMBOCTSM IPOBEAEHHS YacTOTHOIO
aHaJli3y MOBHOTO CHUTHaJly. 30Kpema, pO3rJISHYTi OCOOJMBOCTI PO3OMTTS CHUTHATY
Ha CErMeHTH, iJeHTHQiKalii MaKCMMyMiB, OLIHKM IIYMiB, a TaKOX aHawi3y
¢popmaHT Ta (yHIaMeHTaTbHOI YACTOTH. '

B Tperpomy po3amini  gucepranii  mMpoaHai3oBaHO OCHOBHI  eTaru
pO3Mi3HABaHHA MOBHM B Cy4aCHHX CHCTeMaX aBTOMATHYHOTO pO3Ii3HABAHHS,
OIKACaHO OCOOIMBOCTI 3aCTOCYBAaHHS CHCTEM aBTOMATHYHOTO PO3Ii3HABAaHHS MOBH
Ta BU3HAYEHO iX KJIOYOBI nepeBard. HaBeneHO OCHOBHI NMPUHIIUIIK TEKCTOBOTO
KOIyBaHHS 3a CTziH,uapTaMH UTF-8 ta ASCII, 0o6rpyHTOBaHO BHKOPHCTaHHS
dopmary UTF-8 mis 3abe3nedeHHs CyMICHOCTI 3 Cy4aCHHMMH CHCTEMaMH Ta
MOJKJIMBOCTI Tepexayi yKpaiHOMOBHHX TEK¢TOBHUX (parMeHTiB. Po3risiHyTO
MOKJIMBOCTI Ilepesiadi TeKCTOBOI iHpOpMaILlii CIJIBHO 3 MOBIIEHHEBUMHU CHTHAJIAMH
3a JIONIOMOT'OI0 CTeraHorpadivHOro MeToay HaiMeHIl 3HavYyIoro Oita. |

B derBepToMy po3ziii Oysno MpoBeAeHO KOMIUIEKCHHH aHalli3 anapaTHOTO
3a0e3nedeHH s, HeOOXITHOTO JJIsl 3alUCy MOBHHUX ayAiOCHUTHAIIB 3 aedeKkTamu 3
BpaxyBaHHSIM BHUMOTI JI0 SIKOCTI 0OpoOKH Ta mepemadi curHaiiB y cucreMax I[oT.
3okpeMa, oOrpyHToBaHO BHOIp aymioinTepdeiicy Scarlett Solo 2nd Gen,
PO3IIISHYTO JOLIIBHICTh BUKOPUCTAHHS [UTSl 3aITMCy KOHIEHCATOPHOTO MiKpodoHa
Rode NT2-A. HaBeneHo TexHiuHI XapaKTepHUCTHKH OOJaJHAHHS A POOOTH 3i
3ByKOoM y cepenoBuill loT, omucaHo kaHamu 3B’s3Ky, CXeMy IMiJKIFOYEHHS Ta
IHTerpaLio aaropuTMiB 00pOOKH MOBHOTO CUTHAITY 10 CI/I_CTeMH.

[T’aTuit po3ail NPUCBIYEHO OMKCY €KCIIEpUMEHTA 3 MiABHUINEHHS SIKOCTI Ta
3HM)KEHHS! PiBHS IIyMOBOTO 3a0pyIHEHHS 3alMCaHOr0 YKPaiHOMOBHOTO CHTHAIY 3
HAassBHUMU TEXHIYHUMU JedekTaMu. 30KpeMa, po3po0JieHO MPOrpaMHH alrOPUTM
3 elleMeHTaMH LMKIIYHOCTI, Je BHU3HA4YeHi OKpeMi TMOCIiJOBHI eTamy 00poOKu
'CHTHAJa 3 ypaxyBaHHsSM (yHIaMEHTaJIbHOI YacTOTH, AMHAMIYHMX Ta 4aCTOTHHUX
XapaKTepPUCTHK, piBHS IIyMOBOTO 3a0pyjHeHHs. Ha OCHOBI OTpHMaHMX



pe3ynbTaTiB  cHOpPMYyNBOBAaHO TIiAXOAW 3 OOpOOJEeHHs ayAiOCHTHaNIB, SKi
aJ1anToBaHO /il pOOOTH 3 yKPaiHCHKOK (JOHETUYHOKO IPYIIOH.

V MOCTOMY PO3ZiMi IPEeACTABIEHO AITOPHTM imeHTHGIKALIl Ta KOLyBaHHS
TeKCTOBHX JaHUX JUI 1HTerpalii cymyTHbOI MprxoBaHoi iHpopmalii B aymiodai.
BUKOPUCTOBYIOYH BiIKpHUTy Oi0iOTEKY pO3Mi3HABaHHS MOBJIEHHS, 3iHCHEHO
eKCTPaKIIIF0 TeKCTOBUX JIaHUX 13 3a[IMCAHOT0 CUTHATY 3 MOJAJIbIIOK KOPEKIN€ Ta
MpUBeIeHHSIM 10 HeoOxigHoro dopmary. Po3pobieHo npouenypy BOYIOBYBaHHS
00pobrieHoi TeKCTOBOI iH(OpMaLlii B ayJAiOCUTHAl Ha OCHOBI cTeraHorpadiyHoro
METOJy HaiMeHIl 3Hauymoro Oita. ExcnepuMeHTanbHO: MiIATBEPIKEHO, IO
MoaudikoBaHUH ayaiocurHan 30epirae XapakKTepUCTUKH, IPAKTUYHO 1I€HTHYHI J10
BUXIJJHOrO CHTHally, L0 3a0e3nedyye HEeMOMITHICTh NMpHUXOBaHOI iHGopmamii Ta
30epeKeHHS SIKOCTI 3BYYaHHS.

VY BHCHOBKax c(OpMyIbOBaHO OCHOBHI pe3yJIbTaTH AUCEPTALiHOI poOOTH.

Juceprauiiina po6oTa € 3aBEpIICHOK HAYKOBOK TIPALEKO i CBITYMTH MPO
HasIBHICTb OCOOMCTOrO BHECKY 3/100yBada B pO3pOOJIEHHS eJeKTPOHHHX 3aco0iB
o06pobnenHs ayzio indopmauii mis npuctpois [oT. '

PO3I‘JI$IHyBI_HI/I. 3BIT MOAIOHOCTI 3a pe3ysbTaraMy MEPEBIPKU IHUCEPTALIMHOT
poOOTH Ha TEKCTOBI CIIBMAiHHSA, MOXHA 3pOOMTH BHCHOBOK, IO JUCEpTalliiiHa
pobota CBiTnoBchbKOro €BreHis BojoauMupoBhuYa € pe3yiabTaToM CAMOCTIHHHMX
JoCHiKeHb 3100yBaya 1 He MICTUTh eneMeHTIiB ¢anbcudikanii, KOMMiALii,
(abpukanii, miariaTy Ta 3amozu4eHb. BukopuctaHi izef, pe3yNbTaTH i TeKCTH
IHIIKX aBTOPIB MAIOTh HaJIe)KHI OCUJIAHHS Ha BiNIOBIIHI [DKepea.

MoBga Ta cTH/Ib BUKJIAIEHHSI pe3yJIbTaTiB.

Jucepraniitna poOoTa HamucaHa YKpPaiHCBKOIO MOBOIO IEPEBAXHO 3
JNOTPUMAaHHSM 3araJbHONPUHAHATOT HAYKOBOI TEPMIHOJIOIT B.Trally3i eJleKTPOHIKH
Ta NPUKIAAHOI aKyCTHKH. Martepian MNOJaeThes MOCTiZAOBHO Ta JIOTIYHO, IO
3abe3nedye JOCTYIHICTh BUKJIAJAE€HHS OCHOBHMX ITOJIOXKEHB Ta LiTiCHEe pPO3yMiHHS
MPOBEIEHUX HOCHiKeHb. CTHJIbL MOBIEHHS € apryMEHTOBaHMM Ta HayKOBO-
OOTPYHTOBaHUM. ‘

Hucepraiiiina poGora odopmieHa BianmoBigHO a0 BHMOr Hakazy MOH
VYkpainu Big 12 ciuns 2017 p. Ne 40 «IIpo 3aTtBepmkeHHs BUMOT 10 0HOPMIIEHHS
IUcepTaIiin.

OnpuiroaHeHHs pe3y/ibTATIB AHCEPTALiHHOT pOOOTH.

HaykoBi pe3ynpTatu aucepTauii BHUCBITJIEHI y 4 HaAyKOBHX MyOJiKalisx
3100yBaya, cepel AKMX: 4 CTaTTi y HAYKOBHX BHAAHHSX, BKIIOUEHHMX Ha Aary
onmyOIiKyBaHHS 10 Tepeniky HayKoBHX ()axOBHX BHAaHb YKpaiHu. Pesynbratu
- IUCEPTALIHOro  JOCIi/DKEHHS 0OroBOPIOBAIMCh Ha 2 HayKOBHX (haxXOBHX
KOH(bEepeHIisX.



TaxuMm yrHOM, HayKOBI pe3yJbTaTH, NPeACTaBIeH] B IUCEPTaLiiHIi poOoTi,
TIOBHICTIO BUCBITJIEH] Y HAYKOBHX MyOJTiKallisix 3100yBava.

Henmoniku Ta 3ayBakeHHsI 10 AHcepTaliiiHOl poOOTH.

1.B m. 1.5 Bkazano, mo “OnTuManbHUi yac peBepOepalii s MOBHHX
MpOrpaM BU3HAYAETHCS 38 HOPMYJIOK0”, ajle caMe CIiBBIIHOLIEHHS HE HaBEJEHO.

2. BBaxaro, 1o B TPETHOMY PO3iii BapTO OyJio 6 3p0OUTH OB MIUPOKHA
O], MPOrpaMHUX pillleHb JUIsi aBTOMaTUYHOTO po3rMi3HaBaHHS MoOBH (11.3.1) Ta
dbopmartiB komyBanus (1m.3.2, 3.3), ApoBecTH X MOpIBHSUIBHHI aHali3, BKa3aTH
nepeBard 1 HENOJIKH, @ He OOMEXyBAaTUCh OJHUM HAMOIbII IMOIIUPEHUM
BapiaHTOM. .

3. B BUCHOBKAx A0 4YeTBEPTOro PO3ALTY JIBa MEPIINX MyHKTA.

4. Pucynoxk 5.3 mignucanmit “AUX Ta curdajorpama 10 Ta Iicls
3aCTOCYBaHHsl 00poOKM”, X0oua HacHpaB/i sBisie cOO00 YacoBy miarpamy (rpadik
CUTHAJTy) Ta CIIEKTpOrpamy.

3aranoM, B po0oTi ¢opMymoBaHHs “HacoBO aMILTITy[Ha XapaKTepUCTHUKA
curany” abo “AMIUIITYHO-4acoBa XapaKTEpUCTHKA CHUTHATY” 3yCTpiYaeThCs
JIOCUTB 4aCTO B CEHC1 4acoBOi Jiarpamu abo rpadika curHania.

5. B tabnuui 5.1 He BKa3aHi OAMHHMIII BUMIPIOBaHHS CepeIHBOI aMILTITYIH.

6. B moctoMy po3zini po6OTH y 4acTHHi, Jie- OHCYEThCS PO3ITi3HABAHHS
MOBH 3 aymiodaiily aOUiNbHO Oylo 6 HABECTH OCOBIMBOCTI BUKOPUCTAHHS
BifikpHToi 6i6mioTekn Vosk.

7. Pucynok 6.1 Ta, Binacue, onuc meroxy LSB (c.108-111) noriuxime 6yno 6
PO3MICTHTH B TEOPETUYHIA 4YacWTHi JucepTalii, a He B LIOCTOMY pO3Jiii,
IPUCBSIYEHOMY ITPAKTUYHIN peaizaiii po3po0IeHOro alropuTMy.

BBakaro, 110 BUCJIOB/IEH] 3ayBa)kK€HHs HE € BU3HAYaJIbHUMU i He 3MEHLIYIOTh
3arajJlbHy HAyKOBY HOBU3HY Ta I[IpakTHYHY 3HAa4UMICTh pe3yJbTaTiB Ta He
BILJIMBAIOTh HAa IO3UTUBHY OLIIHKY JUCEPTALIMHOI POOOTH.

BHCHOBOK Npo aucepraniiiHy podory. ,

Bpaxaro, mo gucepramiiina pobota 3m00yBada CTyINeHS JOKTOpa
¢inocodii CaitoBcbkoro €BreHis  BomogumupoBuda Ha Temy «O6pobieHHS,
3anmuc Ta nepenaBaHHs 3acobamu [oT MoBHOro ayniocurHamy 3 aedeKTami»
BUKOHAHA Ha BMCOKOMY HAayKOBOMY DiBHi, He IOpYIIye MPUHIMIIB aKageMidHOl
N0OpOYEeCHOCTI Ta € 3aKiHYeHMM HayKOBHUM JOCIHiDKEHHSM, CYKYIHICTb
TEOPETHYHUX Ta MPAKTUYHUX PE3yJIbTATiB SKOTO PO3B'sS3y€ HAYKOBE 3aBIaHHS, IO
Mae ICTOTHE 3HAu€HHs JUIs eNeKTPOHIKM Ta TejeKoMyHikarii. Jlucepraniiina
poboTa 3a aKTyaJdbHICTIO, NPAKTHYHOIO IIHHICTIO Ta HAyKOBOK HOBH3HOIO
'MOBHICTIO  BiANOBiZa€ BHMMOTaM UMHHOTO 3aKOHOJABCTBA YKpaiHH, IO
nepenbadeHi B 1. 6 — 9 «IlopsaKy nmpuCymKeHHs CTyreHs ToKTopa ¢inocodii ta



CKacyBaHHS pIIIeHHS pa30BOi cneuiani3OBa};oI BUEHOI paju 3aKj1az[y BUILO1
OCBITH, HAayKOBOI YCTaHOBH IIPO npncyzmceHH;[ CTymneHss JokTopa Qinocodii»,
3aTBepKkeHoro IToctanoBoto Kabinery Minictpis Ykpainu Bix 12 ciuns 2022 p.
Ne 44. ‘

3n00yBay  CBiTinoBchbkMi €Breniii BomomumupoBHd 3aciayroBye Ha
NPUCY/DKEHHS CTyIeHs J0KTopa (inocodii B ramysi 3HaHp 17 — Enextponika Ta
TeJeKoMYyHiKallii 3a cnenianpHicTio 171 — EnexkrpoHnika.

Penensenr: -

JloueHt kadenpu aKyCTHYHHUX Ta

MYJBTUMEIiHHUX €JIEKTPOHHUX CUCTEM
KIII im. Iropst Cikopcekoro
K.T.H., JIOIIEHT
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