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Kuis, Ykpaina

Anomayia—/Ina BUpilleHHs pAAY 3a4a4 HAYKOBO-TEXHiYHOI0, MEIMYHOI0 TA JIHrBiCTHYHOIO CIPSIMyBAHHH iCHY€
norpeda BCTAHOBJICHHS aKyCTHYHHUX 0CO0JIMBOCTell YKPaiHCHKOI MOBH y NOPiBHAHHI 3 eBponeiicbkumMu MoBamu. JlocJi-
JKeHHS BAKOHYEThCSl HA OCHOBI HAl01/1b1II 00’ €KTHBHOT AKYCTHYHOI XapaKTepHCTHK MOBHOT'0 CUTHAJLYy — ycepeIHeHOol cIie-
KTPaJabHOI T'YCTHHH NOTY:KHOCTi. Olep:kaHi cieKTpaabHi XapaKTePUCTHKHU YKPaiHChKOI, pociiicbKoi, M0JIbCbKOI, iTajilch-
Koi Ta aHrIilicbKkoi MOB HIISIXOM O00pPOOKHM 3BYKOBHUX CHTHAJIB aylio3anmuciB my0JiMCTMYHOIO Ta XyAOKHBOI'O CTHJIIB
MOBJIeHHsl. BUKOHaHe MOPiBHSAHHS ycepeHEeHUX 32 CTHIISIMHU CNIeKTPiB iHO3eMHHX MOB i3 BiINOBITHNMH XapaKTepUCTHKAMH
ykpaincbkoi MoBu. [IpoanajizoBaHi cnijibHi Ta BIIMiHHI pHcH IMX XapaKTePUCTHK Y Pi3HUX YACTOTHUX 00/1aCTAX CIIEKTPY.

Knrwuogi cnoea — inmezpanvhi cnekmpanvui XapaKkmepucmuky Moeu; CHeKmpaibHa ZYyCMUHA ROMYMHCHOCHI; CHEKmp
YKpaincoKoi Mogu; cnekmp pociiicbKoi Mo8u; cneKmp noJibCbKoi M0o8u; Cnekmp imaniiicbKoi MoGu; cneKkmp an2iilcbKoi Mogu;

NOPIGHAHHA CREKMPIG €6PONEIUCLKUX MOG.

I.  BCTVII

Y cydacHOMY CBiTi BCe OiIBIIIOTO MOIMMPEHHS HA0Y-
BAalOTh CUCTEMH KEPYBaHHS rOJIOCOM MPOIIECAMH MOBCSK-
JIIEHHOT'O JKUTTS, MOYMHAIOYM BiJ T'OJIOCOBOTO BIIIOBI-
Jlada, «pO3yMHOTO IOMY» i CSTaro4d 10 YIpaBIiHHS Oe3-
MIJIOTHAMY JTITATLHUMY ariapaTaMy Ta 3HAYHO CKJIaJHi-
MU KOMIUIEKCAMH.

BinbricTe TakuX cUCTEM po3po0IieHa 3 OpiI€HTYBaH-
HSIM Ha aHTJIHCBKY MOBY. YacTkoBO, i3 HaifOUIbII HAOIH-
KEHHX JI0 HAC MOB, ICHYIOTh IIPOTPaMH, BUKOHAHI POCiii-
CBKOIO 200 HOJIECHKOI0 MOBaMHU.

JI7st miarHOCTUKH CIyXy a00 BCTAHOBJICHHS aKyCTHY-
HO1 BiJIOBIJHOCTI PU3HAYCHHS MPUMIIICHHS BUKOPUC-
TOBYIOTh Cy0’€KTHBHY OLIHKY Ha OCHOBI apTHKYJALIH-
HuX Tabmune. B Ykpaini g0ci He iCHye cTaHIapTH30Ba-
HUX TakKUX TaOJHIb JIep)KaBHOIO MOBOIO; 3a MOTpeOU
KOPHUCTYIOTBCSL POCIHCHKOMOBHMMH —TaOmuiamu [ 1].
Tomy BHHHUKA€E MUTAHHS [IPO CHOPiJHEHICTH 200 0CO0IH-
BiCTh YKpaiHCHKOI MOBH Y TIOPIBHSHHI 31 CX1THOE€BPOIIEH-
CBKMMHU Ta 3axijiHoeBporneiickkumu MoBamH. Li nmuranHs
JI0C1 IOCKOHAJIO HE BUBYEHI.

[Ipob6nema monsATae y qBOSKICHOMY IMiAXOJIi O MOBH
SIK aKyCTUYHOTO ¥ iHpOPMaTHBHOTO CHI'HANIB. 3 OJHOTO
00Ky, MOBa € aKyCTHYHHM CHIHAJIOM, MPEACTABICHUM

y BHUIIISAI 3BYKOBUX XBHJIb. BHXOAsS4M 3 1[bOro BU3HA-
YEHHS1, MOBA aHAJI3yeThCs SIK BUIIAJKOBHUHU IPOLIEC i3 Ta-
KAMH 00’ EKTUBHHMHU TIapaMeTPaMHu, SIK aMILTITYia 3BYKO-
BOT'O THCKY, 4acoBa CTPYKTypa 3BYKOBOI XBWII, TpHBa-
JICTh 3By4YaHHs, CIIEKTPAIILHUNA CKJIaJ Ta iH., SKi BUKIIH-
KalOTh CIyXOBi Cy0’€KTHBHI BiIyTTS TYYHOCTI, BUCOTH
TOHY, TEMOpY, JIOKaIi3alii Jpkepena 1a iH.

3 inmoro 60Ky, 3HalfoMa abo pixHAa A IO IUHA MOBA
CHPUIMAETHCSI CIIOYATKY K (DOHETHYHA, a MOTIM — SIK
CceMaHTHYHA iHpopMamis. Y IbOMY pasi JOCTiIKYIOTh
(onemu (THMI30BaHMIA 3BYK MOBH). PO3yMiHHS mpo1iecis,
SIKi 3yMOBIIOIOTE ()OpMYBaHHS (POHEM, a caMe: K MO30K
oTpumye iH(pOpPMAIliF0 PO 3MICTOBHICTH MOBIIOMJICHHS
3a 3MiHEHHSM 3BYKOBOTO THUCKY, MOXJIMBO OJIEp)KaTH Ha
OCHOBI aHaNi3y 3B 53Ky MK aKyCTHYHHUMH XapaKTepHuC-
TUKaMH{ CHUTHAJy Ta HOro (QOHETHYHMMH O3HAKaAMH.
Takwii B3a€EM03B’ 130K BiIKPUBA€ MOXIJINBICTh CTBOPEHHS
MPUCTPOIB, 3/aTHUX PO3Mi3HATH OYAb-SIKMH MOTIK MOB-
JICHHS.

®oHeTHYHI 0cOOIMBOCTI YKPaiHCHKOT MOBH aKTUBHO
JIOCITIJHKYIOTBCS JIIHTBICTaMH, MMOYMHAIOUX 3 70-X POKIB
MUHYJIOTO cTOMITTS [2]—[7]. AJe IpH IIbOMY, IIEPEBaXKHO
JIOCIHIZKYIOThCS CIIOBOTBOPEHHSI 3 TMOTJISIY MpUTaMaH-
HHUX MOBI npe(ikciB, Cy(iKCiB, 3MEHIITYBaJIbHUX Ta CKO-
poueHHUX GopM.
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AKYCTHUYHI XapaKTepUCTUKH 3BYKiB YKpaiHCHKOT
MOBHU BUBYEHI ayxe BHOIpkoBO. CIiJl BUIIIUTH POOOTY
[8] mpo posmopineHHst 3BYKiB MOBHM B 3aJEXHOCTI Bij
Jiama3oHy YacTOT, a TaKoX (POHETHYHI TOCIiIKESHHS,
nmpoBezeHi Ha 0a3i iHmmx MoB [2], [5], [8]. 3a3Haunmo,
10 METOMKA JTOCTIKeHb Majla psA HEJOMIKiB, AKi CyT-
TEBO BIUIMHYJIW Ha pe3ynbrar. HaBith, ¢opMaHTHI yac-
totu (F-KapTHHU yKpaiHCEKHUX TOJIOCHUX ), IPEACTABICHI
pi3HUME (POHETHUKAMH, MAIOTh TOCTATHHO MIMPOKHI JTia-
nazoH [9].

J11st TOpiBHSHHS yCepeTHEHNX CIIEKTPAbHUX Xapak-
TEPUCTHUK YKPaiHCBKOI MOBHU 3 XapaKTEPUCTUKAMU PNy
3aX1THOEBPONEHCHKHX 1 CX1THOEBPOIIEHCHKUX MOB BUKO-
HYETbCS IOCHI/DKEHHS 32 METOJIOM, HaBEJICHUM Y poOOTi
[10].

Mertot0 CTaTTi € OJiep>KaHHs Ta aHajli3 yCepeqHEHHX
CIEKTPIiB EKUITBKOX €BPONEHUCHKUX MOB, a caMe: POcCiii-
CBKOI, MOJIbCHKOT, ITAMWCHhKOI Ta aHTIIHCHKOI, a TaKOXK
MOPIBHSAHHSA iX 3 BiANIOBITHUMH CIIEKTPAIbHIMH XapaKTe-
PUCTHKaMU YKPaiHCbKOI MOBH.

VY crarTi mpoaHaizoBaHi ycepeqHEHi CIIEKTPHA MOB,
K1 3rigHO npuiiHsTol Kiacudikanii [11], [12] nanexars
JIO CXiTHOCJIOB’ STHCBKOT, 3aX1JHOCIIOB’ THCHKO1, POMAaHCh-
KOI Ta 3aXiTHOrepMaHChKOI IPYIT MOB.

II.  METOJUKA IMPOBEAEHHS JOCIKEHD

Jo inTerpanbHUX XapaKTePUCTUK MOBH, sIKi BH3HaYa-
IOTh BIACTHBOCTI MOBHOTO MPOIIECY 3arajoM, BiJHO-
CATBCS: CIIEKTP MOBH; CHICKTP (DOPMAHT Ta aMILTITy THHMA
CKJIaJl MOBH.

Haii0inpmr 06’ €KTHBHOIO y3arallbHCHOIO XapaKTepHC-
THKOI0O MOBH BBaXA€ThCA ii CHEKTP a00 CHEKTpalbHUI
piBeHb MoBieHHs [ 13]. I1ig HUM po3yMitOTh PiBEHb MOTY-
YKHOCTI 3BYKOBOI'O CUTHAITY, SIKMU TPHIAJAE HA CMYTY
muprHOIO B 1 'l 1 HA3MBAETHCS TYCTHHOIO ITOTY>KHOCTI.
3 ypaxyBaHHAM J[iala3oHy YacTOT (PYHKIS TyCTHHH
MOTY>KHOCTI 3BYKOBOTO CHUTHAIY IHTEIPYETHCS B MEKaxX
3aaHo1 YaCTOTHO1 00JIacCTi.

JIng 3HaXOMKEHHS yCEepEeTHEHOTO CHEKTPY I'YCTHHH
MOTY>KHOCTI MOBJICHHEBUX CHTHAJIIB IXHS 00p0oOKa BUKO-
HyBasacs y nporpamHoMy cepenosuimi MATLAB®. Ilix
yac 1moOyJOBH CHEKTPY TYCTHHH MOTYXHOCTI CHUTHAIIB
BHKOPHUCTOBYBAJIH BaroBe BiKHO XeMiHTa, IO BiJIOBIIa€e
aNrOpUTMY, 3aIpOIOHOBaHOMY B poboTi [10]. s mpo-
BEJIEHHS JTOCIHIPKCHHSI BUKOPUCTAHHI 3BYKOBI 3aIlUCH
ayJIIOKHHT 3 €JIEKTPOHHUX PECYpCiB:

https://www.twirpx.com/,
http://www.litteratureaudio.com,
https://www.lingq.com, https://tracker.cztorrent.net.

Tekctn uuTaroTh TpodeciliHi TUKTOPH, SKi € HOCIIMHU
MOBH, IO JTO3BOJISIE BUKITIOUUTH AKICHTUA Ta HETHUIIOBY
BHMOBY 200 HAaroJIOCH.

OCKITbKH 0COOJIMBOCTI JICKCHKH, IHTOHAIIS Ta €MO-
iHHUA CTaH JUKTOpa BIUTMBAIOTH HA CIIEKTpajbHI Xapa-
KTepHUCTUKU MOBH [ 10], TO TOLLTBHUM € aHAaJi3 AeKIIEKOX
CTHJIIB 3 HACTYITHUM yCEepeIHEHHIM pe3ynbTaTiB. O0paHi
YPUBKH TBOPIB, HAJIC)KATh IO IBOX CTUJIIB MOBH — XYO-
YKHBOTO Ta MO IIICTUIHOTO:

®  XYIOXHiH CTHIIb

1) CxigHOCTIOB’SHChKA IpyTia
Vkpainceka MoBa — Bacunes Manbpko
«OKoBTHI KHS3bY.
Pociticbka MoBa — Muxkoma ["orons «Biii».

2) 3axigHOCIOB’STHChKA rpyrma
[Honbcbka MmoBa — EpHer Teonop Amanei
I'opman «JIyckyHunk i Mumauuii Koposby.

3) Pomanceka rpyma
ITanmiiickka MmoBa — XXynb Bepn «/IBanusats
THUCSTY JIBE 11T BOJIOIO».

4) 3aximHOrepMaHCbKa rpyrna
Awnrmilicbka MoBa @ —
«11/22/63».

CriBen  Kinr

. My OMIMUCTAYHIHA CTHITh

1) CxigHOCIIOB’SIHChKa TpyIia
VYxpaiaceka moBa — Emn6om Exn «lcTopis
I'VIJIAT y».
Pociiickka MoBa — CyxoTiH AHaTOMIH
«ITapanokcu Haykm».

2) 3aximHOCIOB’STHCHKA TpyTia
IMonmschbka wMoBa — Padan
«Polactwoy.

3eMKeBiY

3) Pomancbka rpyna
Itamiiceka MmoBa — MaxkKenna ITon «3minu
CBOE XUTTS 3a 7 OHIBY.

4) 3aximHOorepMaHCHKa Ipyra
Amnrmiiiceka moBa — Ilemm Ckorr «IcTHHa,
TiIHA PO3IOBiMI: pemopTep IIyKae CEHC
B ICTOpISIX HAILIOTO Yacyy.

TpuBamicTs JOCTIHKYBaHUX 3aIHCIB CTAHOBIIIA 2 XB.
30 c.15 c. [loxnbOka unTaHHsS 3yMOBJICHA THM, 110 (aiiin
dhopMyBaTiCsS TAKMM YHHOM, 11100 CI0Ba OyJIM TOYUTAaHI
JIo KiHIIA a0M He IOPYIIyBaTH iIHTOHAIIHY KapTHHY.

JocnimKkyBaHui liana3oH 4acToT 00paHui, Ciuparo-
YHCh HA Jliala30H CIyXy JIOAWHH. HIDKHS Mexa cTaHo-
Bwia 100 I'u, mo Bigmosinae nepiiid popMaHTHII yac-
TOTi YOJIOBIiYOTO ToNOCYy (Tepma (opMaHTHA YacToTa
JKIHOYOT'O TOJIOCY € BHIIOIO); BepxHs Mexa — 20 k[,
OCKIJIBKHM JUIS ITATIMCHKOT Ta MOJIbCHKOI MOB XapaKTepHi
3BYKH, 1110 OTPAIISIFOTh Y IaHy YacTOTHY 00JacTb.

III.  PE3VJIbTATHU TA IX OBI'OBOPEHHSI

Ha puc. 1 mopiBHIOIOTBCS YCEpEIHCHI CIIEKTPH YKpa-
THCBKOI Ta pOCIHCHKOT MOBH.

[IpexcTaBneHi 4acTOTHI XapaKTEPUCTUKH MiIKPECITIO-
FOTh OUTBIIUE PiBEHb CHEKTPAILHUX CKIIAJOBHUX YKpaiH-
ChKOT MOBM B HH3BKOYAaCTOTHOMY Jiama3oHi (00iactk
nepmux GOpPMaHT), IO CBITIUTH PO TPYAHUN XapaKTep
TOJIOCHUX 3BYKIB. Jlesike 3HW)KEHHS PIBHS CHIEKTPY YKpa-
THCHKOI MOBH B 00JIacTi CE€PENHIX YaCTOT TOBOPHUTH PO
MEHIIIy MPEJCTaBICHICTh I3BIHKHUX MPHUTOJOCHUX i, B3a-
rajii, He HiAKPEeCcIeHHs MPUTOJI0CHAUX 3BYKiB. Jlyke mika-
BAM MOMEHTOM € SICKPaBO BHpaK€Ha BHCOKOYACTOTHA
¢dbopmaHTa 3 MakCUMyMOM B paifoni 4 k['1, Ky MOXHa
BBAXATU «CIIBOYOK (GopMaHTOO». Ha OUTBII BHCOKHX
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4acTOTaX 3HaYHE 3HWKCHHSI PiBHS CIIEKTPa B MOPiBHIHHI
3 POCIHCHKOI0 MOBOIO CBITYMTH MPO BiICYTHICTH IPUCBH-
CTiB 1 IPHIIINITYBaHb B YKPATHCHKil BUMOBI.

Ha puc. 2 HaBeneHi rpadikn ycepenIHEHUX CIICKTPiB
YKpaiHCBHKOI Ta MOJIbCHKOT MOB.

Sk BHIHO 3 HaBeACHOTO TpadiKy CIEKTPH YKpaiHCh-
KOi 1 TIOJIBCHKOI MOB JIOCTaTHBO MOMAIOHI MPHUOIU3HO O
gacrotu 1,5 k['u. Jani B mMOIBCHKiN MOBI MPOSIBISETHCS
HasIBHICTH IJOKAIOYHX 1 MIENIECTAINX 3BYKiB (3HAYHA KiJTb-
KiCTh MOEHAHB 31 3BYKOM «IID»), B TOH Yac K B YKpaiH-
CBKilf MOBI 3’ SIBIISIETBCSA «CIiBOoYa (hopMaHTay i criocTepi-
TaeThCs PI3KUH Claa PiBHIB CHEKTPAIGHUX CKJIAIOBUX,
IO CBIMYWTH MPO BiACYTHICTH BKa3aHWX 3BYKOBHUX
(doHeM.

Ha puc. 3 306pakeHi criekTpu yKpaiHCBKOi Ta iTamii-
CBKOI MOB.

I3 MOpIBHSAHB CHEKTPATBHUX XaPAKTEPHUCTUK OUCBH-
JTHO, IO PiBeHb CKIIAJIOBHX CIEKTPY YKPAiHChKOI MOBH
B miana3oxi yactot 100-1500 ' 3HaYHO NEpEBUIIYE iTa-
miticeky. Timekm B Mexax 20-100 ' itamiiickka MoBa

H(())piBH;IHHﬂ CIEKTPiB yKpaiHCHKOI 1 pocificbkoi MOB
= ‘ :
- ~

PSD Level (dB)
A & & &
(=] (] (=] (=]

O
S

601 — YkpaiHcbka MOBa
= =Pociiicbka MOBa

10 10° 16*
f(Hz)

Puc. 1 CnexTpanbHa ryCTHHA MOTYXKHOCTI YKpaiHCHKOI Ta pOCIHCHKOT

MOB

IopiBHSAHHS CHIEKTPIB YKPAiHCHKOT 1 TONBCHKOI MOB

-

PSD Level (dB)

60 — YkpaiHcbka MOBa 1
B — -Tlonbchka MOBa
-70 : :

10 10° 10*

f (Hz)

Puc. 2 CriektpanbHa I'yCTHHA HOTY)KHOCTI YKPATHCBKOI Ta MOJBCHKOT

MOB

Mae neperary. Lle cBiquuTh Ipo OB HU3bKOYACTOTHHIMA
XapakTep yKpaiHChKkoi MoBH. JlificHO, iTamiiickka MOBa
Ma€ MOTYXKHI BHCOKOYACTOTHI CIEKTPajbHI CKJIAI0BI,
mpudoMy ii BHCOKOYACTOTHI (POPMAHTH TaKOXK MAarOTh
Micue B paiioni 4 k['1 (sik i ykpaiHcbka criiBoua (opma-
HTa), aJie OUTBII CYTTEBUH MiTHOM YaCTOTHOI XapaKTepH-
CTHKH criocTepiraersest B Mexax 7-9 k1, ne piBeHb cre-
KTpY YKpaiHChbKOI MOBH B cepeiHboMy Ha 20 n1b Huxkue.

Ha puc. 4 mpencraBieHi CHOEKTPU YKPATHCHKOI Ta
aHTIIIHCHKOT MOB.

CriocTepiraeMo JUBOBIKHY CXOXKICTh CIIEKTPAIbHUX
XapakTepucTuk Maibke mo wactoru 1800 I'm. Mdami mo
8 k', B TOI Yac, SIK B aHIIIIHCBbKIA MOBI HIATPUMYETHCS
piBEHb BHCOKOYACTOTHUX CKJIAJOBHX, B YKpaTHCHKiil
MOBI ()OPMYETBCS ICKPaBO BUPaXkeHa «cIiBo4Ya» (Gopma-
uta. [licna 8 k[ cnekTpm cragaroTh Maike OIHAKOBO,
Ha BiZIMiHY BiJl PEIITH PO3TJISIHYTHX MOB.

OTxe, Ipu MOPIBHAHHI YKPaTHCEKOT MOBH 3 POCIHCh-
KOI0, TMOJbCHKOI0, ITAMMCHKOI0 Ta aHTJIIHCHKOI0 HaBeIe-

HUX JaHUX, 0a9UMO 3HAYHY KUTBKICTh CITUTBHAX (DOHOIIO-
TIYHUX PUC, MPOTE BiIMIHHOCTEW Mi>kK HUMH HE MEHIIIE.

ngp

IBHSIHHSI CIIEKTPIB YKPaiHCHKOT U iTaniiicbkoi MOB

PSD Level (dB)

— YxkpaiHcbka MOBa

-60 = =Iramiiicbka MOBa
270 :
10 103 16

f (Hz)

Puc. 3 CnekrtpanbHa IyCTHHA IOTY>KHOCTI YKpaiHCBKOI Ta iTamiliChKOl
MOB

H()OpiBHHHHH CIIEKTPIB YKPAIHCHKOI 1 aHIITIHCHKOI MOB
s = -~ I [
N\

-10+

PSD Level (dB)
A L O
[« S S

O
S

60| — YKpaiHcbka MOBa
= =Amnrmniiicbka MOBa

10 10° 10*
f(Hz)

Puc. 4 CnextpanbHa I'yCTHHA HOTY>KHOCTI YKPalHCBHKOI Ta aHITiHCHKOT
MOB
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BHCHOBKH

OneprkaHi ycepeaHeH] CIIEKTpalbHi XapaKTePUCTHKH
YKpaiHCBKOI, POCIHCHKO1, ITOJILCHKOT, 1TANIIHCHKOT Ta aHT-
JiicbKkoi MOB. BUKOHaHEe TIOPIBHAHHS CIIEKTPIB 1HO3EM-
HHUX MOB i3 BiJINTOBITHUMH XapaKTePUCTHKAMH YKpaiHCh-
KOi MOBH.

VY nporeci aHani3y OTpUMaHHUX Pe3yJIbTaTiB BUSBICHA
aKyCTUYHA MOAIOHICTh YKPATHCHKOi MOBH JIO MOJBCHKOL
Ta aHTJIHACHKOI MOB B HH3BKOYAaCTOTHOMY Jiara3oHi,
YaCTKOBO — JI0 ITAIIHACHKOI 1 aHITIIMCHEKOI B BHCOKOYAC-
TOTHOMY Jiama3oHi Ta J0 pOCiiicbKOi — Maibke y BCiit
007acTi CIyXOBHX YacTOT, BPaXOBYIOUH Pi3HUINO B PiB-
HSX CHEKTPaJbHUX CKIAJOBUX Ta 3MIIIEHHS BUCOKOYAC-
TOTHOT ()OpMaHTHU(B POCIHCHKiit MOBI B OiK BUCOKMX Yac-
TOT).

Pe3ynbraTi MOPIBHSIHHS CHEKTPAIBHUX XapaKTepHUC-
THK €BPOINEHCHKUX MOB i YKpaiHChbKOI MOBH OyIyTb
KOPUCHUMH JJIsl JIIHTBICTIB, QOHETHKIB, TPOEKTYBAIbHH-
KiB CUCTEM I'OJIOCOBOTO KEPYBaHHS, pO3POOHHKAM TECTO-
BUX apTUKYJISILIHHMAX TAaOJIMIb 1 B IHIIUX Trajy3sX HaAyKd
Ta TEXHIKH.
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Annomayua—bBb110 Hcciie0BaHO0 HanboIee 00bEKTHBHYI0 XAPAKTEPUCTUKY A3bIKA, — YCPEAHEHHYI0 CIICKTPAJIbLHYIO
ILIOTHOCTB curHaJia. IlepBasi oneHka TaKol XapaKTePUCTHKH /18 YKPAHHCKOI0 A3bIKA BbINOJIHEHA AaBTOPAMH B IIPebIIY-
meii padore. B 310l cTaThe MOJIy4eHHBbIC HHTErpajibHble CHEKTPAJIbHbIC XaPAKTEPHCTHKU S3bIKOB HH/I0€BPONEiiCKOM
ceMbH, 2 HMEHHO: YKPAMHCKOI'0, PyCCKOro, NM0JIbCKOr0, HTAJILIHCKOT0 U AHIJIMICKOr0 SI3bIKOB HA 0CHOBe ayano3anucei
nyOIMIMCTHYECKOT0 U XY/I0:KeCTBEHHOT0 CTHJIel peun. BbIno1HeHO cpaBHeHHe yCPeAHEHHbIX M0 CTHJSM CIHEeKTPOB HHO-
CTPAHHBIX A3BIKOB € COOTBETCTBYIOIIMMHU XapaAKTePHCTHKAMH YKPAHHCKOro si3bika. [IpoaHajan3upoBaHbl 001IHe W OTJIH-
YHTeJIbHbIE YePThI ITHX XaPAKTEPHCTHK B PA3JIUYHBIX YACTOTHBIX 00J1aCTAX CIIEKTPA.

Knrwuesvre cnoea — uumezpaﬂbﬂbtﬁ CREKmMpajibHble XapaAaKmepucmuKu peiu; CReKmpaibHas nja0OmHOCMb MOU{HOCMU,
CREKmMp YKPAUHCKO20 A3bIKA; CREKMP PYCCKO20 A3bIKA; CREKMP ROJIbCKO20 A3bIKA; CHEKMp UMA/IbAHCKO20 A3bIKA; CREKmp
AH2UTICKO20 A3BIKA; CPAGHEHUEe cCneKkmpoe eeponeticxux A3bIKOG.

UDC 534.134

Analysis of Spectral Characteristics
of Ukrainian and Several European Languages

A. O. Harasiuk®, ORCID 0000-0001-7212-4174

I. R. Hliuk!, ORCID 0000-0002-4389-0790

M. V. Vdovenko, ORCID 0000-0003-1666-3389

O. I. Pedchenko, ORCID 0000-0001-6882-8494

S. A. Lunova®, PhD Assoc.Prof., ORCID 0000-0003-0683-1211

Department of Acoustics and Acoustoelectronics acoustic.kpi.ua

National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute" kpi.ua
Kyiv, Ukraine

Abstract—A number of scientific, technical, medical and linguistic tasks require the establishment of an acoustic affinity
or a peculiarity of the Ukrainian language in comparison with European languages. Today these issues are not thoroughly
investigated.

The objective parameters of the speech process as a random signal are not given sufficient attention. And understanding
the processes of how the brain receives information can be obtained by analyzing the relationship of the acoustic character-
istics of the signal with its phonetic parameters.
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The most objective acoustic characteristic of a language is its integral characteristic, namely the averaged spectral den-
sity of the speech signal power. The first assessment of this characteristic for the Ukrainian language was made by
the authors in previous work.

The purpose of the article is to study the averaged spectra of languages of the Indo-European family, namely, Russian,
Polish, Italian and English, as well as to compare them with the corresponding spectral characteristics of the Ukrainian
language.

Audiobook audio recordings from the electronic resources indicated in the text were used for the research. The analysis
was performed for two styles of language: artistic and nonfiction, followed by averaging the results.

To find the average power density spectrum of speech signals, their processing was performed in the MATLAB® soft-
ware environment.

The duration of the studied records was 2 minutes. 30 s. = 5 s. The tested frequency range is selected from 100 Hz to
20 kHz.

The results obtained are presented in the form of graphical representations of the spectral characteristics of linguistic
signals averaged over styles in comparison with the Ukrainian language.

The basic regularities of the spectrum of the Ukrainian language are analyzed. The high level of spectral components of
the low-frequency range is characteristic, which indicates the thoracic nature of the loud sounds. Some decrease in the level
of the spectrum of the Ukrainian language in the midrange indicates a lower representation of ringing consonants and, in
general, no emphasizing of consonant sounds. The high frequency formant with a maximum in the region of 4 kHz, which
can be called a "singing formant", is essential. At higher frequencies there is a significant decrease in the level of the spec-
trum, which indicates the absence of whistles and whispers in the Ukrainian language. The results obtained are in line with
the main conclusions of linguists who distinguish the particular sweetness of the Ukrainian language compared to Russian

A comparison of the spectra of Ukrainian and Polish obvious that they are sufficiently similar to the frequency of about
1.5 kHz. At higher frequencies in Polish the presence of clanging and rustling sounds, while in the Ukrainian language
appears "singing formant" and there is a sharp decline in the levels of spectral components.

The level of components of the spectrum of the Italian language is much lower than in the Ukrainian, in the frequency
range 100-1500 Hz. Italian has powerful high-frequency spectral components, with its high-frequency formants also occur
in the region of 4 kHz, but a more significant rise in frequency response is observed within 7-9 kHz.

There is a significant similarity between the English and Ukrainian spectra at almost the frequency of 1800 Hz. Further
up to 8 kHz, while the level of high-frequency components is maintained in English, a “singing” formant is formed in
the Ukrainian language. After 8 kHz, the spectra fall almost equally, unlike the other languages considered.

Keywords — integral spectral characteristics of the language; power spectral density; Ukrainian language spectrum; Rus-
sian language spectrum; Polish language spectrum; the spectrum of the Italian language; English language spectrum; compar-
ison of spectra of European languages.
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