BIJII'VK
OQILIHHOIO OMOHEHTa Ha JMCepTalliiHy pobory

CeiTinoscskoro €srenis Bonoaumuposuua
Ha TeMy «OO0pobnenns, 3anuc ra rnepenapanHs 3acobamu IoT MoBHOTO
ay/lloCUrHamny 3 sehekraMmy,

TPEACTABNEHY Ha 3100yTTa cTyneHs noktopa (inocodii

B ranysi 3Hanb 17 «EnexTponika ta TEJIEKOMYHIKaIlii»

3a CrienlanbHicTIo 171 «EnexTponika»

AKTYyaJIbHICTb TeMH AHCEepTALil.
CTpPIMKHE DPO3BHTOK TeXHOJNOTiH InTepHeTy peueit nepenGauae 1Mpoxe

Uporo OyauHKy, abo npocTo HaBITH HaJIAlITYBaHHA pI3HUX IHTEPAKTUBHUX 32
CTOCYHKIB. Pa3oMm 3 TuM, He cmig Bimkumatu (paKTOpH, SAKi MOXYTH BIUIMBATH Ha
AKICTh 3ByKOBHX CHTHAJIiB, HAaCaMIIepe/] Te, IO [OB’SI3aHO 3 NpobJieMaMU 3HUKEHHS
[IIYMOBOIO 3a0pyAQHEHHs, KOMIIeHcallil NE(PEKTIB MOBJIEHHS Ta HeOOXiIHOCTI
aZ1alITUBHOI OOpOOKHM caMUX CUTrHaIB. 3 iHIIOL CTOPOHH, poDOTa TaKHUX CUCTEM Mae
3abe3neyyBaTH MATPUMKY YKPaiHCHKOI MOBH 3 JIHBICTHYHMMM 0COOJIMBOCTSAMH. B
PEalbHOCTI, ICHYIOYi CHCTEMH, SKi MiATPUMYIOTH TEXHOJNOLI IHTepHETY pedelt Ha
PHHKY IICpEBAXXHO CNPAMOBaHI Ha 0OPOGIEHHS Ta NepelaBaHHs CHTHAIB 3aMHCAH X
aHITIIACHKOKO MOBOK, TOAI fK YKpaiHCBKA MOBA 3aJIMILACTHCS HEIOCTATHLO
BUBYEHOI. Lle 0DOyMoOBIIEeHO, K BIJCYTHICTIO HaleXHOI 6a3u NOCIIDKEHb, TaK 1
MOBHHMMH OCOOJIMBOCTAMM, TAKMMH AK CKJIaJHa HOHETHKA, IHTOHALHHA CTPYKTYypa Ta
CUOUIAHTH, AKI MOXYTh CTBOPIOBATH JOJATKOBI TPYAHOLUl [iist OOpoOJeHHS Ta
nepejayi.

Ouninka  oOrpyHTOBaHOCTI  HAyKOBHX  pe3yJbTaTiB AHCepTauil, ix

JIOCTOBIPHOCTI T4 HOBH3HH.
Haykoa HOBM3Ha pe3ysbTaTiB JQMCEPTALIHHOIO MOCHIUKEHHS T[ONSrae B

HAaCTYITHOMY:
- BIEpUIE JOCHI/KEHO Ta 3alpOIOHOBAHO AIrOPHTM 0OPOOKH ayniogaiiny

YKPalHCBKOIO MOBOIO B YMOBAX 3alllyMJICHHS, IKHH CKJIQIAEThCS 3 OKPEMUX e€Tanis Ta

aJlalToOBaHUH J10 pobotu B cepenosuii loT.
- YTOYHEHO @Iroput™M O0OpOOKH MOBHOINO CHIHAY, SIKUH  3amHCaHo

YKPalHCBKOK MOBOIO, Hd OCHOBI aHaJli3y 4aCTOTHOI XapaKTEPUCTHKHU 3 ypaxyBaHHSIM
OCOOJIMBOCTEH BU3HAYEHHS (YHIAMEHTAIBHOL YaCTOTH.



- BIIEpLIe po3pobneno anroput™ noasiiHoi 06pobxu ayio CUTHAJTY 3 BMICTOM
SHMOBICHUX  CNIB  YKPAalHCBKOIO MOBOIO, SKHH JI03BOJISE peasizyBaTH OIUH 3
CIOCOOIB  MPUXOBYBAHHA NOTPIOHO] IHpopManii B cTpykTypi aymiobaiiny 3

30epeXeHHsIM  sKOoCTI Ta 6e3 NPAKTHYHO HE3MIHHOCTI E€HEPreTHYHOro BMICTY
OCTAHHBOIO.

OTke, B nuceprauiifniit po6oTi mocrasiene HayKOBE 3aBIaHHS BHMKOHAHO
TOBHICTIO, 3100yBay MOBHOIO MipOIO OBOJIOIB METOIONOTI €10 HAYKOBOI JIIAJBHOCTI.

Ouinka 3micry amceprauii, i 3aBEPIUEHICThL Ta JOTPHUMAHHA NPHHUMIIE
AKaneMi4vHol no6poyecHocCTi.

3a CBOIM 3MicTOM mHcepTaiiina pobora 3106yBava CeiTnoscskoro €.B.
MOBHICTIO  BiJmnoBigae Cranzapry BHIIOI OCBiTM 3i cmemiasbHOCT] 171
«EnexTponika» Ta HanmpsiMKaM JIOCIIIKEeHb BIJMOBIIHO IO OCBITHBOI MpOrpaMu
«Enextponikay.

Jduceprauniitna poGora ¢ 3aBEPIICHOI0 HAYKOBOK IMpalelo 1 CBIAYHTE IO
HaABHICTH OCOGHCTOrO BHECKY 3106yBaya Yy HayKOBHUH Hanpsm «EnekTponikay.

PosrnsHyBmm 3BiT momiGuocTi 3a pe3ylbTaTaMu MNEPEBIPKH IUCEPTALIAHOT
POoOOTH Ha TEKCTOBI CHiBNAAiHHA, MOKHA 3pOOMTH BHCHOBOK, IO JMcepTaliiiHa
pobora CBITIOBCEKOr0 €Brenis BononumupoBuya € pesynpratom caMocTiHMX

JOCTIIKEHb 3100yBaya i He MICTHUTh eJIeMEHTIB Qanbcudikamii, xkoMmiasLil,
(babpukauii, mariaty Ta 3ano3uveHs. Bukopucrani inei, pe3ynbraTu i TEKCTH HIINX
aBTODIB MAKOTh HAJIEXKHI MOCUIAHHS HA BiIOBiIHe JDKEPEIIO.

MoBa Ta CTHJIb BHKJIAICHHS Pe3y IbTaTIB

Hucepraniiina po6oTa HanucaHa yKpaiHCBKOK MOBOI. Po6oTa BHUKJIaJIeHa Ha
BHCOKOMY HayKOBO-TEXHIYHOMY DiBHi 3 BUKOPHCTAHHAM CTAHAAPTHOI TEPMIHOJIOTT],
(10 MPUHHATA B rajly3i eEKTPOHIKHU Ta NPUKJIAJHOT aKYCTHKH.

Jlvceprauisi ckiagaeThes 3 BCTYMy, INECTH DO3MLIB, BUCHOBKIB, CITHCKY

NTepaTypu Ta oAaTky. PoboTta MicTuTh 28 pucyHKIB Ta 2 Tabmui. 3aransEmii ofesr
jpucepTalll ckiaaae 146 cTopiHoK.

Y BCTyIl HaBEJEHO aKTYaJIbHICTh pOOOTH, METa Ta 3aBIAHHS poOOTH, 00 €KT 1

peIMeT J0CH/UKeHHs. Takox aBTop cHopMyIIroBaB METOH AOCII[KEHHS, HAYKOBY
HOBU3HY Ta [IPaKTUYHI pe3yJbTaTh poOOTH.

Y nepuioMy po3AUll BH3HAYEHO OCHOBHI HEJOJNIKM ICHYIOWHX pillleHb 3
00pobsieHHs: MOBHHMX ayJio CHrHaJiB B yMOBaxX 3allyMIeHHS 3acobamu loT.
JIOCIIJIAKEHO OCHOBHI YMHHMKH, SKI CIIJI BPaxXOBYBATH IIPH IPOBEJIEHHI SIKICHOI'O
3anMcy MoBHOI 1H(Gopmauii. HasejeHo BuMorw oo BUOOPY NPUMILIEHEL s
[IPOBEJICHHA 3allMCy MOBHHX ayJ/IIOCHIHANIB. 3a3HAYEHO KIIIOYOBI MOMEHTH, SKi
CHPUAIOTEH MNOKPALIEHHIO pO30IPIHBOCTI MOBJICHHS TA 3HWKEHHIO BIUIMBY (BI3HUYHMX |
EJIEKTPOHHMUX IIIYMIB.



Y apyromy posaiii HaBeJeHO Ta OMMCAHO IMIArOTOBYl KPOKM 10 IPOBEJIEHHS
JACTOTHOIO AaHaN3y MOBHOIO CHrHaNy. 3okpema, 3a3HayeHO IIpo Takl 0a3o0Bi
NPOLCAYPH MIANOTOBKM SK: pPO3OMTTA CHMIrHally Ha CEerMeHTH, 1JIeHTU(]IKALllA

MaKCHMMYMIB Ta aHaii3 GpopMaHT, aHali3 GyHaaMeHTaaIbHOl YaCTOTH.

Tpetiit po3ain pobOTH XapakTepU3YETHCs PO3MIIAAOM OCHOBHHUX IPHHIIMITIB
KOZyBaHHA TekcToBOi 1H(popmauii 3a popmaramu UTF-8 ta ASCII Ta Bu3HaqeHHHAM
FOJIOBHHMX €TalliB PO3Mi3HABAHHSI MOBHHX CHUIHAJIIB.

Y yeTBepTOMy pO3iii NMPOBENEHO MOPIBHAHHA XapaKTepPUCTUK MIKpPO(OHIB Ta
MOXJIMBHX YMOB iX 3acTOCyBaHHA. BH3HaYe€HO ONTHUMalIbHY HallpaBIeHICTh
MIKPOOOHY Ul JOCHI/DKEHHS Ta po3pobKH airoputMy OOGpoOKH 3BYKOBOIO
dparMenTy 3 fedekraMmu. Po3riisHyTo npuCcTpoi Ta MeTOIM nepeaadi iHpopMmallii /s
peamsauli po3poblieHOro aaropuTMy B cepeioBHIl IHTEpHETY peued 3a YMOB
OOMeXEeHHX OOYHCIIIOBAIBHUX PECYPCIB.

Y m’atoMy po3aii poOOTH IPOBENEHO TNPAKTHYHMA eKCHEPUMEHT 3
MABHMIIEHHS SKOCTI Ta 3HW)KEHHS piBHA IIYMOBOrO 3abpyJHEHHsS 3alMCaHoro
MOBHOI'O CHIHally YKpalHChbKOIO MOBOK 3 HAasgBHHMHM TEXHIYHUMH JIe(PEKTaMH.
30KpeMa, CTBOPEHO Ha OCHOBI MOBM IporpamyBaHHsi Python nporpaMHuii anroput
3 €JIeMEHTaMH LMKJIIYHOCTI, J€ BHM3HAYE€HO OKpEMi IIOCIiJOBHI eTan¥ 0OpoOKHU
CHTHally 3 ypaxXyBaHHAM (QYHIAMEHTAJIbHOI YacTOTH, AUHAMIYHHUX Ta YaCTOTHUX
XapaKTEPUCTHK, PIBHA LIYMOBOro 3abpynaeHHs. JIOCHiI)KEHO OCHOBHI IMJIXOOH 0
3HWKEHHS PIBHS LIYMYy B CUT'HAJIi, Ta KOHTPOJIIO AMHAMIYHOI i 4aCTOTHOI CKJIaq0BOI1
curHay. Ha OCHOBI OTpUMaHUX €KCINEPUMEHTAJIBHUX pe3yJIbTaTIB BH3HAYEHO
Maxoau obpobiieHHs ayAiOoCHUTrHANIB, SKi aJanToOBaHO UIs pOOOTH 3 YKPalHCHKOO
(GOHETUYHOIO IPYIIOKO.

Y IIOCTOMY pPO3JUIl HAaBEJCHO AJIrOPUTM BU3HAYEHHS Ta KOAYBAHHS TEKCTY 3
METOK J10JIaBaHHA CYMYTHBOI NPUXOBaHOl 1H(Gopmauii B ayaiodaia. Tak, Ha OCHOBI
BIIKPMTOI O10JIIOTEKM pO3Mi3HAaBaHHs, CIOYATKYy BHJIYYEHO 3 3alMCAHOI0 CHIHAIY
TEKCTOBI JIaHl, 1 MICJIA IX KOpEeryBaHHs Ta INpeJACTaBIeHHS Yy HeoOXimHii hopwi,
JIOZIaHO 3a JIONOMOroK creraHorpagiynoro Meroqy LSB no BMicty aymiocursany.
[TokazaHo Ha OCHOBI OTPUMaHHUX XapaKTEPHUCTHUK, 110 MOAU(DIKOBAHHH ayai0CUrHa
[IPAaKTUYHO HE 3MIHUB CBOI XapaKTEPUCTUKH Y MOPIBHSIHHI 3 [IOYaTKOBUM CHUTHAJIOM.

Jluceprauiiina pobora opopmiiena BIANOBIAHO 10 BUMor Hakasy MOH Vkpaiuu
B1J1 12 ciyng 2017 p. Ne 40 «IIpo 3aTBep/KEHHS: BUMOT 10 OOPMIIEHHS THCEPTALII».

Onpuii/IHeHHs pe3yJIbTaTIB JHCepTaAliHHOT poOOTH

HaykoBl pesynpTaTd JAucepranil BHCBITIEHI y 4 HAyKOBHX IyOuikailisx
3100yBaya, cepell AKMX: 4 CTaTTl Yy HAayKOBMX BHJAHHSX, BKJIIOYEHHX Ha JaTy
oryOIIKyBaHHA JIO NEpeiKy HayKOBUX (paxOBUX BHJIAHb Y KpalHU.

Takox pesynpratd aucepraull Oynu anpoboBaHl Ha 2 HAYKOBHX (haXOBHX

KOH()EPEHIIIAX.
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T'akuM YHHOM, HAYKOBI pe3yJIbTaTH OMHMCaHI B AMcepTalliiHii pobOTi MOBHICTIO
BUCBITJICH] Y HAYKOBHX my6Ouikanisx 3106yBauya.

Henoniku Ta 3aysaxenns 10 aucepraniiinoi po6orw.

I. Ha cropinkax 35 ta 88 po6oru HaBeneHo abpeiatypy STFT, xoua B camomy
MepeiKy YMOBHHMX IO3Ha4Y€Hb, TEPMiHIB Ta CKOPOUYEHb 1 abpeBiaTypa He BKa3aHa.
lak camo BimcytHs y nmepemiky ckopouen» i aGpepiaTypa BERT, sxka
BHKOPHCTOBYETBCS aBTOPOM poboTH Ha cTopiHii 40.

2. B npakTH4Hii vacTHHI moCHTiKEHHS (po3ain 4) Ha ertamni BUOOpPY
aynioiHTepdeicy AoLiIBHO Oyno © HaBeCTH I HAOYHOCTI TAOJIUINIO 3 OCHOBHUMMU

TapaMeTpamMu obnanHaHHsA, ski Oymd BpaxoBaHo TNpU TNOOYAOBI MPaKTHYHOIO
eKCIIEPUMEHTY.

3.B mynkTi 4.5, ne 3a3HaueHo 0OCOGIMBOCTI [epeJaBaHHsT MOBHHMX CHUI'HaJIIB
3acobamu IoT Ha pucynky 4.5 i B CaMOMY TEKCTI BIJCYTHI KOHKPETHI YHCJIOBI
SHAYCHHA ILOAO YAaCTOTHOIO /iana3oHy pO3MOBCIOMKEHHS paJiOXBHIIb, B SKOMY

Mpanre BUKOpUCTaHe poboTi obagHaHHs (HanpuKagm, repejaBay) 3a TEXHOJOTIER
LoRaWAN.

4. Ha cropinui 53 Homep mimposminy Bkazano sk “1.2.2”. xoua 3a 3MicTOM
HOMep Mae OyTH “4.2.2” (Taka cama HETOYHICTB i y 3MiCTi poOOTH).
BBaxaro, 1110 BUCIIOBNEHI 3ayBaKeHHS HE € BU3HAYATBHHUMH | He 3MEHIYIOTh

3ardJibHy HayKOBY HOBH3HY Ta IPAKTHYHY 3HAYMMICTh PE3yJIbTATIB Ta HE BIUIUBAIOTE
Ha MO3UTUBHY OLIIHKY JUCepTalliiiHOl poOOTH.

BucHoBok npo auceprauiiiny po6ory

Bpasaro, mo auceprauiiina po6ora 3106yBaua CTyneHs AOKTopa ¢isocodii
CeitioBcbkoro €prewis Bonoaumuposuya Ha TeMy «OOpoOyieHHs, 3anuc Ta
nepeaasanHa 3acobamu [oT moBHOro ayniocursany 3 neeKTaMu» BUKOHAHA Ha
BHCOKOMY HayKOBOMY DIBHI, HE IOPYLIY€E NIPUHIHUIIIB aKaAeMiqHO] N0OpOYeCHOCTI Ta
€ 3aKIHYEHUM HAyKOBHMM JIOCIIKEHHSM, CYKYIHICTb TEOPETHYHHX Ta MPAKTHUYHHX
pe3yJbTaTIB SKOro pO3B'A3y€E HayKOBE 3aBJIaHHs, W0 Ma€ ICTOTHE 3HAYEHHS IS
ranysl 3HaHb «EJNeKTpoHika Ta TelneKoMyHiKaii. Jluceprauiiina poGora 3a
aKTYalIbHICTIO, IIPAKTHYHOIO L{IHHICTIO Ta HAYKOBOKO HOBH3HOIO MOBHICTIO BIATIOBI1a€
BAMOraM 4YMHHOIO 3aKOHOJIAaBCTBA YKpaiHH, 110 nepeadayeni B n.6 — 9 «llopsinky
NPUCYJUKEHHA  CTyneHa JIoKkTopa (inocodii Ta ckacyBanus PILLEHHS PA30BOI
CHeulani30BaHoi BYEHOI pajM 3aKiiafly BHILOI OCBITH, HAyKOBOl YCTAHOBH I1pO

NPACYKEHHA CTYNEHA JI0KTOpa (utocodiin, 3arBepkeroro [10cTanoBoo KaOiuery
Minictpis Ykpainu Bijg 12 ciuns 2022 p. Ne 44,



3n06yBay  CeimioBcekuit  €predii  BonoauMupoBH4  3acCiayroBye  Ha
MPUCYKEHHS CTymeHs Joktopa ¢inocodii B ramysi 3uaup 17 «EnexTpoHika Ta
TeeKOMYHIKaIl» 3a crneuianbHicTio 171 «EnekTpoHikay.

Odiuiiiuuii OnoHenT:

[Ipodecop xadenpu kibepbesnexu

Ta DATA-TexHomoriu

HasuyanbHo —HayKOBOro iHCTHTYTY No5
XapKIBCbKHH  HAILllOHAJILHUN YHIBEPCHTET
BHYTPILIHIX CIIPaB
1.T.H., npodecop
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