UDK 811.163.3'34

bpanucnas I'epazos, 3opan UBanoBcKu

WHcrutyT 3a enekrponnka, Gakynrer 3a eJIeKTPOTEXHUKA U HHPOPMALIUCKH
texHojnoruu, Yausep3uret Cs. Kupun u Meronuj, Cromje, P Makenonuja
Becenunra Jlabpocka

Wucrutyt 3a MakenoHcku jasuk Kpere Mucupkos, Cromje, P Makenonuja

MOJEJIMPAILE HA THTOHALIMCKATA CTPYKTYPA HA MAKEJJOHCKHNOT
JA3UIK HA HUBO HA UTHTOHAIIUCKU ®PA3U

Bo oBoj pedepar ce M3IOKEHH pe3ynTaTH NOOMEHH O]l aHa/lIW3a Ha WHTOHAIUjaTa
BO MaKEJOHCKHOT ja3sHMK Ha HMBO Ha mHTOHanucku uenuau (MI[). Bo anmammsara Gea
eKCTpPaxMpPaHU U HOPMAIM3UPAHU KPUBUTE HA OCHOBHUOT XapMOHHUK KO 0ea IpyNnupaHH 110
OCHOBA Ha TIOJIOT Ha TOBOPHUKOT ¥ TUNOT Ha M1]. OBHe BekTOpH MOCITy’XKHja 3a TeHEPUPABHE
Ha 8 JTMHEeapHO-CerMEHTHU MOJIEJIM Ha MHTOHAIlMjaTa HAa MAaKeJIOHCKUOT ja3WK HAa HHBO Ha
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Kuyuynu 300poBu: MHTOHANM]ja, MOJIeN, MHTOHANKMCKA (pa3a, MaKeJIOHCKH, CHHTE3a Ha
TOBOD

The paper presents the results obtained from the analysis of intonation patterns at the level
of intonation phrases (IPs) in the Macedonian language. In the analysis, pitch contours were
extracted and normalized and then grouped according to the speakers’ genders and IP type.
For each group, vectors for the average normalized pitch and upper and lower bounds of its
range were generated. These vectors were used to create 8 distinct linear-segment models of
intonation patterns in Macedonian at the level of IPs.
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Kparka coppxxuna — Ilpo3onujara, koja Bo cebe r'M BKIIydyBa MHTOHAIUjaTa,
HHTCH3UTCTOT, aKHCHTOT U pUTAMOT, NPECTCTaByBa €IHa OO HajBa)KHI/ITe Kapak-
TEPUCTHKH Ha YOBEKOBHOT roBop. IIpeky Hea ce BpIIM IIPEHOC Ha JOIOJHHUTEIHA
nHpOpMaIMja 3a MAUCKYpCOT: Herorara ¢yHKIOHja (pa3auKyBaMe pacKasHH,
NpaliajHd, W3BHYHM PEYCHHUIM), BAXKHOCTA HA OJPCICHH HETOBH JICJIOBH
(HarmacyBame Ha OJPEJCHM 3HAayajHU 300POBM), KAKO M YyBCTBATa M CTABOT Ha
TOBOPHUKOT (CpeKa, n3HEeHa Ty Bathe, COMHEX UTH.). [lopau HeMo)KHOCTa KOMIUIETHO
Ja ce 3aIuiie, Mpo3oarnjata U HHPOpMaIMjaTa Koja Taa ja IpEHECyBa € eaHa Of
CYLITHHCKHTE Pa3JIMKH KOW IO IBOjaT TOBOPEHHOT OJf MHUIIAHHUOT ja3UK. YIITE
MOBeKe, Taa € J0 TOJKY BTKacHa BO FOBOPEHHOT ja3WK, IITO MCTHOT BO HEJOCTHT
Ha COOJIBETHA MPO30/iHja CTaHyBa COCEMa HEIPUPOACH M TEKOK 3a Clieeke. 3aToa
BO CHCTEMHTE 3a cuHTe3a Ha roBop of TekcT (I'OT), anroputmuTe 3a renepupame
Ha MPUPOJHA MHTOHAIMja BO CHHTETHU3UPAHUOT TOBOP CE€ O TOJIEMO 3Ha4YeHe. 3a
Jla ce HallpaBH BHCOKOKBAIIMTETEH MOJYJ 3a reHepupame Ha mnposoxauja Bo ['OT
CHCTEMHUTE NOTPEOHO € aa ce M3paboTH MOZAENT Ha IPO30JUCKaTa CTPYKTypa Ha
ja3WKOT 3a KOj ce HAMCHETH.
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Bo TpynoB ce mpe3eHTHUpaHM pe3yNTaTUTE HA aHAJIW3aTa HAa MaKeJOHCKaTa
WHTOHAIMja HAa HHMBO Ha WHTOHamMcKa IeiauHa. dokycor Ha aHaju3ara Oea
MIPOCEUYHNUTE WHTOHAIIMCKM KOHTYPH 32 Pa3IMYHHUTE TUIMOBH HAa HHTOHALMCKU
LIEJINHU KOM C€ MOBP3aHH CO YIoTpeOeHaTa MHTEPIYHKIH]ja: TIOYETHH, CPETUIIHA
u 3aBpuiHu U1 Ha packasuu peuenuuu, npawaiau UL u nu3snunu UL 3a uenure
Ha aHajm3ara Oele MoAroTeeHa 6a3a Ha CHUMEH TOBOPEH MaTepujal Koj BO CBOjaTa
KOHEYHa Bepauja Opoerie BKymHO 255 W11 co BkynHo BpemeTpaewe o1 9 min u 34 s,
HU3TOBOPEHU Ol 7 TOBOPHMIIY Of KOU 5 CIIUKEpU BO MaKeJOHCKOTO pajiuo.

3a KBaHTUTATHBEH OIMC HA MHTOHALMCKUTE TPEHIOBU O€a M3BOCHU BEKTOPHU
Ha JIBMOKER>AaTa HA OCHOBHMOT XapMOHMK f, 0N aynuo matepujanot. HMsasoennte
BEKTOPH Ha f, 6ea HOpMaIM3UPaHH W TIOTOA TPYIHPAHH MO MO M nmo Tui Ha MIL.
3a oBue rpynu Oea M3pabOTEHH 3/pYKEeHU rpaduiy u Oea MpecMeTaH! BEKTOPH
Ha NpoceyHaTa HOpMalu3upaHa f, ¥ ropHaTa M J0JIHaTa IpaHMIla Ha HEj3HHOTO
JBIOKee. [I[pecMeTaHnTe BEKTOpH O0ea HICKOPHCTEHH 32 FeHepHpake Ha 6 JTMHEeapHO-
CErMEHTHHU MOJIENH 3a TpuTe ocHOBHU Tunosu MII: packa3zHu 3aBpIIHY, IPALIATHU
n u3snuHu ML, 3a nBara nosa Ha roBopHHUIM. JIONOJHUTEIHHU JBa MOAEIH 3a
MOYEeTHUTE OAHOCHO cpenunraute 1| 6ea n3paboTenu 3a aBara noia Ha TOBOPHHUIIA
CO ajianTaluja Ha MozienuTe 3a 3aBpirau 111

[eHepupanuTe JMHEAPHO-CETMEHTHU MOJEIHM TIOCIY)XKHja Kako OCHOBa Ha
aJTOPUTAMOT 32 aBTOMATCKO T€HEPHUPAE HA NHTOHAIIMCKHY KOHTYPH 32 CHCTEMOT 32
BEIITauyKa CHHTE3a Ha TOBOP O TeKCT »300pyBaj MakenoHckn«. Ce HajeBaMe JeKa
MIPE3CHTHPAHNTE PE3YNITATH K€ OMAAT O HHTEPEC U 32 MaKeJOHCKAaTa IMHTBUCTHYKA
HayKa.

1 BoBen

[Ipo3oaujara, Koja Bo cede r'i BKIydyBa HHTOHAIMjaTa, MHTEH3UTETOT, AKIIEHTOT
Y PUTaMOT, IPETCTaBYBa €/{Ha O] HAjBAXKHUTE KAPAKTEPUCTHKHU HAa YOBEKOBHOT 'OBOP.
[peky Hea ce BpLIK MPEHOC Ha AOMOJIHUTEIHA MH(OpPMaIllKja 32 JUCKYPCOT: Heropara
¢byHKnHja (pa3nTuKyBaMe packa3HH, MpaIIaTHi, U3BHYHHA PEUCHUIIN), BAXXHOCTA Ha
OJIpEeIICHN HETOBU JCNIOBH (HarllacyBame Ha OJpEICHU 3HA4ajHU 300pOBH), KaKO U
YyBCTBAaTa M CTABOT Ha TOBOPHUKOT (CpeKa, M3HCHAIYBamkhe, COMHEXK UTH.), (JURAFSKY
2008, CampBELL 2005, O’SHAUGHNESSY 2007, BiLiBaskic 2005). [Topaan HemoxHOCTA
KOMIUIETHO Jla C€ 3aIulile, Mpo30anjaTta u nHpopMaljaTa Koja Taa ja mpeHecyBa e
€JlHa O/ CY IITUHCKUTE PAa3JIMKHU KOH 'O JIBOjaT TOBOPEHUOT OJI ITUILIAHHOT ja3UK. YIITE
MOBEKe, Taa € 10 TOJIKY BTKacHa BO TOBOPCHHOT ja3UK, IITO UCTHOT BO HETOCTHUT Ha
COO/IBETHA TIPO30/IHja CTAHYyBa COCEMa HEMPHUPOIEH M TEKOK 3a CleNlerkhe. 3aToa BO
cUCTeMHTE 3a chuHTe3a Ha ToBop ox Tekct ('OT), anropurmuTte 3a reHepupame Ha
MIPUPOHA UHTOHAIIM]a BO CHHTETU3HPAHHUOT TOBOP C€ OJ1 TosieMo 3Havewe, (DuTort
1997). OBa ¢ ocobeno Touno Bo BpBHHUTEe ['OT cuctemu jaeHec, KO Ce CTpeMar He
caMo Jia 3ByuaT NMPUPOIHO TYKYy M Ja MokaxaT 4yBcTBa, (TatHam 2005, PITRELLI
2006, Burut 2002), mopaau TO TEHEPUPAHETO HA MIPUPOIHA MTPO30AHja OCTaHyBa
na Omme egHa Of HAjrOPIIMBHUTE TEMH 3a HCTpaxkyBame BO oBaa obOmact, (TAYLOR
2009).
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3a Ja ce HalpaBW BUCOKOKBAJIMTETEH MOJYJ 3a F€HEpHpame Ha MPO30/Hja BO
I'OT cucremure noTpedHO € a ce n3paboTH MO Ha MPO30JKCKATa CTPYKTYpa
Ha ja3WKOT 3a KOj ce HaMeHeTH. [IpuToa, He MOCTOM OMIITO-IpH(aTEeH KOHCEH3YC
BO Hay4YHATa jJaBHOCT 3a ONHIITyBamke Ha KOj OMJIO Hej3WH acmekT. [locTom HHU3a Ha
TEOPHH M MOJICIIN 3a Taa LIeJI, TOBEKETO 01 HUB (POKYCHpaHH CaMO Ha MHTOHALIM]aTa.
ABTOCErMEeHTHO-MeTpuuKara (aur. Autosegmental-Metrical — AM) nikona e aBTop
Ha MoxeOu HajnozHatHoT ToBI (anr. Tone and Break Indices) monen (PIERREHUMBERT
1980, SiLVERMAN 1992), k0j ja omnuIilyBa HHTOHAIMjaTa yHOTpeOyBajKu arcTPpakTHU
o3Haku on TunoT Ha BUCcOkW (H) m Huckm (L) ToHOBH. [lo3HaTmoT MOmen Ha
dyuucaxu, 0a3upaH Ha MOZIETHPakhe Ha (PU3HOIONIKUTE MEXaHU3MHU 3a TEHEPUPAHE
Ha Mpo30aujara, HyJd MaTeMaTHYKH arapar 3a MOJE/INpame HAa WHTOHAIMCKHUTE
KpuBH co rojema ToyHocT, (Funsaki 1984). Koneuno, Tunt mMozenot, pasBueH 3a
YUCTO WHXKEHEPCKHU IIeJIH, ja ONUIIYBa MHTOHAIIMjaTa NPEKy HHU3a O] HACTaHH, OJf
KOM CEKOj € OIHILAH OJ] I'pyna Ha KOHTUHYHUpaHu napameTpu, (TayLor 2000).

[loctojar ronem 6poj Ha BapHjalliyl U aJaNTAlli{ HA OBUE MOJIEIH 3a IIETTUTE Ha
onpeneH ja3uk; HajMHOTY 3a ToBI mMomenot. Hexon on momosnarute ce J ToBI 3a
jamoHckuoT, (VENDITTI 1997), GToBI 3a repmanckuot, ToDI 3a xomanackuot, Sp-ToBI
3a mmnaHckuoT, 1ypu U SCToBI 3a cpricko-xpBaTckuoT jasuk. Exna ox Bapujanuure
Ha MozenoT Ha dyuucaku e MoaenoT Ha Mukcaopd-Pyncaky 3a HHTOHALIMjaTa HA
repMaHCKHOT jasuk (aur. Mixdorff-Fujisaki model of German Intonation — MFGI),
(MixpoRrFF 1998).

HoBute renepanun Ha Mpo30ANCKU MoaenH, kKako Stem-ML (anr. Soft TEMpla-
te Mark-up Language) MOIENOT, Hy1aT 3roJieMeHa MPEIU3HOCT BO PEHpOnyKIHja
Ha JIBIKEeHaTa Ha WHTOHAIM]aTa, KaKo M MOAJAPIIKa 3a rnoseke jazuiu, (KocHANSKI
2003). Stem-ML MozenoT 103BojTyBa FeHEpHpame Ha MPO30/1ja BO TEKCTOBH KOU
ce MeIllaBuHA O]l NOBEeKe ja3uilM, Ha NMPUMEpP KUHECKH TEKCT BO KOj C€ COAp)KaHU
AHTJIMCKH UMU A, ITO € 0co0eHo mpuBiedHo 3a cBeTckute ['OT cuctemu. Mozenot
HCTO TaKa Hy/IM BHECYBAm¢ Ha Bapyjalliy BO MHTOHAIIM]aTa 3a Pa3IMYHU BUAOBH HA
JUCKYPC, EMOIIMH ¥ TOBOPHH CTHJIOBH.

Hexon ox T'OT cucremuTe BO LEJNOCT To HM30ErHYBaaT MOJCIHPAKETO HA
npo3oaujara. Hamecto Toa, THe ymoTpeOyBaaT 0a3a HA CHHUMCHH PCUYCHHUIUA O]l
KOU ja eKCTpaxupaaT MpOo30JUcKaTa CTPYKTypa, Ha IpUMep MHTOHAalujaTa, u ja
HaKaJIeMyBaaT Ha BIC3HUOT TeKCT. OBOj IPUCTAI M TIOKPAj €THOCTABHOCTA, TIOKAXyBa
I00pH pe3yITaTH CIOpeNeH co cucTeMuTe Oasupanu Ha npaBuia, (NEMETH 2007).

Bo Haykata moctojart roieM Opoj Ha HCTpaxyBama (OKyCHpaHU Ha IPO30ujaTa
Ha CBETCKHUTE ja3WIW, O KOW HAJjIIO3HATH Cce MCTpaKyBamara Ha [InepxymbOepT 3a
aHrTucknoT jasuk (PIERREHUMBERT 1980), na Muxcinopd 3a repmanckuort, (Mix-
DORFF 1998), Ha AnMuHaHa 3a MIMAaHCKUOT, (ALMINANA 1996), Ha Bermamymo
3a wWTanujaHcKuoT WTH. Crmopen CoO3HaHMjaTa Ha aBTOPHUTE IOCTOjaT MAaJKy
HCTpakyBama 3a MpOo30JHjaTa Ha MAKEZOHCKHOT ja3WK, OCOOEHO Off acmeKT Ha
CHHTE3aTa Ha roBop ox TekcT. lIpBoro konment-pemenue 3a ['OT cucrem 3a
CHHTE3a Ha MaKE/IOHCKH ja3HK HE BKJIydYyBa BO ceOe MOJYJ 3a MpEABHIyBambe Ha
niposoaujara, (Josirovski 1997). IloceproseH mnoriiesr Bp3 MakeJ0HCKaTa Mpo3ojiuja e
HampaseH BO (3PMAHOBCKA 2005), kako 3a HOpMaJieH Taka U 32 eMOI[MOHAJICH T'OBOD.
Bo (3pmMaHOBCKA 2005) ce KOPUCTH MIPO30IUCKO HAKaIeMyBame (TpaHCILIAaHTAIIN]a)
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oz 0a3a Ha MPO30AKMCKH CTPYKTYPH €KCTPaXUpPaHU OJf CHUMEH FOBOPEH MaTepujall.
CucTeMoT € oBeKe 0]] eKCIIEPUMEHTAIHO 3HAYCHE, IOPaJU TOA IITO JOJDKUHATA Ha
WHTOHAIMCKHUTE LETUHU BO MPO30JUcKaTa 0a3a € orpaHMyYeHa Ha eeH 300p, IITO
TIOBJIEKYBa JIeKa CHCTEMOT MOJKE J]a C€ YNMOoTpeOu 3a reHepHpame Ha MPOo30/ujaTa
3a oxmmenHu 300poBH, a He 3a menu pedeHuiu. Hajuosnor ['OT cuctem TTS-MK,
BOOIIITO HE BKIy4yBa MOJYJI 32 TeHEpUpabe U UMILIEMEHTAIlja Ha PO30/i1ja BO
n3ne3HuoT rosop, (Uynryvecku 2009).

IMopanu 3a0enekeHUOT HEAOCTHI Ha HCTPAKyBauKM PE3YJNTAaTH BO IIOJETO
Ha aHalu3aTa W MOJCIHMPAmETO HAa MaKeIOHCKaTa IMpo30[Hja, KaKo M IOpaan
HaBJIET'YBabETO BO 3aBpUIHUTE (a3 Ha JAM3ajHUpamETo U peanuzanujata Ha [OT
CHCTEMOT 3a MakeJoHCKH »300pyBaj MakemoHCku«, (GErazov 2008), aBTOpHTE
caMHTe 3aloyHaa moppoOHa padora Bo oBa moie. HuBHMOT Tpyn mo cera ce
(dokycupa Ha aHaJIM3a HA MHTOHAIIUCKUTE CTPYKTYPH BO MaKEJIOHCKHMOT ja3WK Ha
HuBo Ha mHTOHarucku nenuHu (MUIT), (GErazov 2010a, GErazov 2010b, GERAZOV
2010c). Bo ananu3aTa Oea ekcTpaxupaHU U HOPMAIU3UPAHU KPUBUTE HA OCHOBHUOT
xapmonuK (f;). HopmManusupanuTe KOHTYpH Ha f, Oea rpymnupaHH IO OCHOBa Ha
MOJIOT Ha FOBOPHUKOT M TUnoT Ha MII. 3a oBue rpynu Oea reHepupaHU BEKTOPU
Ha MpOCeYHaTa HOPMaJN3HUpana f, ¥ TPAHUYHH BEKTOPH Ha OTCETOT Ha JIBUKEFHE
Ha HopMmasiu3upanara f,. OBHe BEKTOpH MOCIyXHja 3a T€HEPUParbe Ha JIMHEAPHO-
CerMEHTHH MOJIeIM Ha MHTOHAIMjaTa Ha MAaKEJIOHCKMOT ja3uk Ha HuBO Ha MII,
(Gerazov 2010c). Monenute 6ea ocHOBa Bp3 Koja Oemie U3rpajeH alropuTaMor 3a
aBTOMATCKO I'€HEPUPame Ha HHTOHAIHM]a BO CHCTEMOT 3a CHHTE3a Ha TOBOP OJf TEKCT
»300pyBaj MmakenoHcku«, (GERazov 2011a).

2 OCHOBHM MOMMH BO HHTOHAIMjaTa

[Nox MOMMOT MHTOHAIIM]A CE TIOAPa30Upa JBHKEHETO HA OCHOBHHUOT XaPMOHUK,
BHCHHA, HA [JIACOT Ha TOBOPHHMKOT, BOOOMYAEHO O3HAYEH CO f;, 33 BpEME Ha H3rOBOPOT
Ha J1aJicHa TOBOpHA Cofip>krHa. Bo Taa cmuciia, roBOpoT Moske 1a ce HaOJby TyBa Kako
Hu3a o1 nHTOHanucku neixnau (M11), omHocHo MHTOHAMCKH (Dpas3H, KOU 4ecTo, HO He
CeKoralll, COOZIBETCTBYBaaT Ha CHHTAKTHYKaTa CTPYKTypa Ha TOBOpHATA COJPIKUHA.
WMeHO, KpaTKUTEe PEUEHUIM BOOOMYACHO COOABETCTBYBaaT Ha moennuHednn WL,
JIo/ieKa JIOJNTUTE PEUCHHUIIM BOOOMYAEHO Cce COCTaBEeHH 07 HeKoyKy BakBu WL, kou
MOXe€, a M He MOpa, JIa Ce pa3JeJieH! CO 3allUPKH MPH 3amnuiryBameto. [lopaau oBa
Haje/IHOCTaBHATA MMo7ie70a Ha BJIC3HHOT TEKCT Ha MHTOHAUMCKW nenuHd Bo I'OT
CHCTEeMHTE, ce Da3upa camMo Ha Heropara MHTepIyHKIHUja. OBa € 100po MO3HATHOT
DP (aur. Deterministic punctuation) METOI Ha CETMCHTAIMja, KOj MMOCTaByBa Kpaj
Ha TekoBHarta M1 Ha cexoj mHTepmyHKIKCKH 3HaK. [locTojat u Apyrn MeToan Kou
MOXaT Jia ce Oa3upaaT Ha MPaBUIIA, WM MAK J1a KOPUCTAT aJITOPUTMHU 33 MAITHHCKA
WHTEIHUTEHITH]a CO MPETXOIHO 00paObOTEHN TEKCTOBH 3a TpeHupame, (TayLor 2009).

Bo cekoja MN1] Hekon ox 300poBuTE, BOOOHUYACHO ce pabOTH 3a CONPIKUHCKHUTE
300poBH (MMEHKH, TJIarOJIM, MPHUIAABKH W TOBEKETO IMPHUJIO3H), MOXAT Ja Ouaar
HarJaceHW IMOBeKe Oji ocTaHaTuTe. BO JIMHIBHCTHKATa OBaa I0jaBa € IO3HATA
TIO/T AaHTJIMCKUOT Ha3MB pitch accent (BO MPEBOJ| aKIIEHT HA BHCHHATA) MOPAIU TOA
IITO BOOOMYACHO CE peaau3upa NPEKy JBHKEHA HA OCHOBHHOT XapPMOHMK f, Ha
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TOBOPHHKOT, BO TIOHATAMOIIHUOT TEKCT OBOj aKIEHT K€ T0 03HAYMMe KaKO peUeHHYCH
aKLEHT. PEYEHNYHNOT aKIEHT Mara Ha aKIEHTUPAHUOT CJIOT Off HAarJlaCEHUOT 300p.
Bo exna U1, nako mopeTko, MOXKaT Jia ce jaBar IOBEKe TaKBU AKIEHTH, IPU IITO
TIOCJIEIHNOT OJ1 HUB ja UT'pa yJiorata Ha IJIaBeH U ce HapeKyBa M HyKJeapeH aKIeHT.
HyxJieapHHOT aKLIEHT CITy’KH 32 TIOKa)KyBakbe Ha T0a KOj 071 300pOBUTE BO pEUCHHUIIATA
€ BO LIEHTAapOT Ha BHMMaHHWeTo. Ila, enHa ox menuTe HAa MOIYJIUTE 3a CHHTE3a Ha
nposoauja Bo 'OT cucremute, e u aa ce oApean Ha Koj 300p mara oBoj HyKJieapeH
akneHT Bo ganeHara MII. U Tyka mocTojaT eTHOCTaBHU U CIIOKCHH JCTCPMUHUCTHUKHI
QNITOPUTMH, KaKO M AJTOPUTMM OasWpaHW Ha MallMHCKAa MHTEIWreHunuja. EnHo
€IHOCTABHO MPABMJIO 32 TIOCTAaByBambe Ha HYKJICAPHUOT aKIEHT € TOj Jia Ce II0CTaBU
CTIOpe]] BepOjaTHOCTA Ha T0jaByBame Ha 300poBuTe BO Taa U1, T.e. 0BOj HyKkIIeapeH
aKIIEHT J1a TMajgHe Ha 300pOT KOj MMa HajMalla BepOjaTHOCT Ha MojaByBame, (PAN
2000). Osa ce ynorpedysa u Bo 'OT cucremoT »300pyBaj MakenoHCKHK, (GERAZOV
2011b). BepojaTHOCcTa Ha MOjaByBarmke Ha 300POBUTE, KOjaIlITO ja KOPUCTH CHCTEMOT
»300pyBaj MaKeIOHCKHUK, € EKCTpaxXHpaHa O/l aHaJIN3aTa Ha II1acOBHATA CTPYKTYypa Ha
MaKeJIOHCKHOT ja3uk mpe3entupana Bo (I'Era3oB 2009). OcBeH peueHUYHHUOT AKIIEHT
MTOCTOM ¥ TaKaHAPEUCHUOT (Ppa3eH aKIeHT (aHT. phrase accent) KOj ce jaByBa BEIHAII
T10 TIOCIIETHUOT, OJHOCHO TJIaBHUOT, PEYEHHYEH aKIIeHT, a mpex Kpajot Ha M1

Haunmnor Ha peanusanuja Ha PEYEHUYHHOT AaKIEHT IPEKy HHTOHAILWjaTa
BOOIIIITO HE € e/IHOCTaBeH. [1ako BOOOMYaeHO TOj ce pean3upa peKy U3BHIYBambe
BO MHTOHAI[MCKATa KPHBa, MOKE U 1a OUe MPEHECEH MPEKY Maj BO HHTOHAIM]jaTa,
a 4ecTO €[eH UCT peueHHUeH akueHT Bo ucrata VI u Ha mcTaTa mo3unuja Moxxe
na Oumpme peanmusupaH Ha pasnudHu HaumHW. CO COONBETHW NMPOMEHH BO f, ce
peanusupa n GppazHUOT aKIEHT, a Maj U 1opacT BO MHTOHANMjaTa BOOOWYACHO Ce
jaByBa M Ha KpajoT OJf MHTOHAIIMCKHUTE LIEJIMHNU. 32 ONMUIIYBamkbe HA OBUC JBHIKCHA
BO MHTOHAI[M]jaTa, KAKO IITO OeIle CIOMHATO BO BOBEAOT, BO yroTpeba ce moBeke
MOJIeIH, 0]l KoM elieH o1 HajiiozHatute e ToBI moznenort. bunejku Bo npesenranujara
Ha pe3yNTaTUTE HEKOH TUCKYCHH CE J]a/ICHH BO COITIACHOCT CO 0BOj MOJIEN, Ha KPAaTKO
Ke pasriiefiaMe HeKOM HeTOBH KapaKTEPHCTHKH.

ToBI mozenoT, (PIERREHUMBERT 1980, SILVERMAN 1992), ce 6a3zupa Ha ynoTpebara
Ha ancTpakTHHU O3HAaKM 3a HU30K L (anr. low) u Bucok H (anr. high) ToHn 3a na ce
NPETCTaBH PENaTHBHOTO JIBM)KEHE Ha OCHOBHHOT XapMOHMK f, BO MOMEHTHUTE
Ha PECYCHUYHHUTE AKIICHTH (aKO T'M MMa MOBEKe), (pa3HUOT aKICHT U Ha KPajoT
07l MHTOHAIMCKATA [EJIMHA. 3a J1a ce AaJe 0 3HACHE 3a KOj aKLEHT Ce OJHECYyBa
JIajZieHaTa O3HaKa, Taa ce MPHUIPYKyBa CO CICTHUTE TpU cuMOou: * (axo ce paboTu
3a peUeHUYCH aKIIeHT), — (ppa3eH akIeHT) U % (Kpaj Ha IiennHaTa). JIOT0THUTEITHO BO
HEKOM CITy4an MOXe Jia ce yroTpedu u o3Hakara %H koja ce ojiHecyBa Ha mo4yeTHaTa
nHToHauja Bo UL, Ho BooOM4aeHo Taa ce n30erHyBa Npu MapKupameTo.

3 IIpeTxoAHH MO3HABaKA 32 HHTOHAIIMjaTA HA MAKeJOHCKHOT ja3UK

Hexou 0CHOBHHM KOHCTATallMK 32 MHTOHAIIM]aTa BO MaKEIOHCKHUOT ja3HK, Ce JeKa
BO pacKa3HHTE PeYCHHUIM HHTOHAIIMjaTa 3alI0YHyBa HUCKO, 14 TI0JIEKa Ce IIOBUIIIYBa
3a Ha KpajoT MOBTOPHO Ja ce HaMmaiu. Kaj npainamaTa nak, HHTOHAIMjaTa IIOBTOPHO
MIOYHYBA HHUCKO T1a ce TMIOBHITYBa /10 KpajoT 0e3 1a ce Hamanw, (boikoBcka 2008). Kaj
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(FriEDMAN 2001) TOMOMHUTEIHO € MOCOYCHO AeKa MpariamaTa Oeexar mopacT Bo
MHTOHAIMjaTa Ha [JIarojoT OZHOCHO Ha 300pOT KOj € BO (DOKYCOT Ha MpallameTo.
Hcro Taka, aBTOPOT ja NMOTEHLMpa BaXKHOCTA HAa MHTOHALMjaTa 3a OAPENYBarbe
Ha (okycoT BO pedeHHuarta. ONECHUTEIHA OKOJHOCT BO MOJICTHPAEmETO Ha
WHTOHAIMjaTa HA MAKEIOHCKHUOT ja3uK € (PaKTOT IITO aKLIEHTOT € O] eKCIUPATOPEH
(TMHAMMYEH) BU, OZIHOCHO CE peajiM3upa IpeKy 3rojeMeHa eHepruja Ha Hoceukara
camoryiacka Bo roBopHuot curnai, (borkoscka 2008). Toa 3Hauu jeka akIEHTOT HE
ce HaJl0/laBa Bp3 MHTOHAIMCKATA KPHBA KAKO BO ja3HIIUTE CO PEUCHHUYEH, OJJHOCHO
MY3HYKH, aKLEHT.

[Nomoapo6Ha anamM3a Ha MPOOIEMOT HAa MaKeTOHCKAaTa MHTOHAI[H]a, MOXKE J1a Ce
Hajxe Bo (Hukonaesa 1977), Bo koja aBTOPOT ja aHanmm3upa ppasHaTa HHTOHAIIH]A BO
CJIOBEHCKHTE ja3WI1, OCBPHYBAJKH CE IIPUTOA M HA MHTOHAIIM]aTa BO MaKEIOHCKUOT
jasuk. Bo anannzara Ha MakeJloHCKaTa MHTOHAIMja Haj3HaYajHa € MOHOTpadujaTa Ha
CaBuika ef al., Koja JoHECyBa HOBH IIOJIaTOLIM 32 MHTOHAIIMjaTa BO CTaHAAPIHUOT
MakenoHCckd, (CaBuuka 1977). Y6aBo HamoBp3yBame Ha IMOJATOIUTE O OBaa
MoHOTpaduja, ce JaJeHNu BO MPUJIOTOT 3a (hpa3HaTa MHTOHAIM]ja BO COBPEMEHHOT
TIOJICKU ¥ MAKEJOHCKH ja3UK KOJIITO MPETCTaByBa eI O MOHOrpadujaTa MocBeTeHa
Ha TPO30AMjaTa BO MOJCKMOT M BO MAaKEIOHCKHOT jasuk, (Bupoecku 1999).
OBue aHaJM3u ce 07l 0COOEHO 3HAuYeHE 3a M3pab0TKa Ha KBAJUTETEH MONYJ 3a
ABTOMATCKO FeHepHparme Ha HHTOHAIIM]ja BO CHCTEM 3a CHHTE3a Ha TOBOP HalpaBeH
32 MaKeZOHCKHUOT ja3HK.

4 ba3a Ha CHUMEH rOBOpPEH MaTepujaJi

OcHoBHaTa 3aMmcia Oelmle aHajgu3aTa Ha MakeJOHCKara MHTOHAIMja aa ce
HaIpaBy Bp3 TOBOPEH MaTepHjall CHUMEH OJ] TpyIia Ha IPO(EeCHOHAIHH TOBOPHHUIIN
CO BHCOK KBanuTeT. Ilopaay HEJOCTUTOT Ha pecypcu, Oelle PereHo 1a ce CHUMHU
ayAno MaTepuja TUPEKTHO o mporpamara Ha MakeJOHCKOTO paauo U Of HEero Ja
ce M3JIBOM ITOTPEOHNOT TOBOPEH MaTepHjal 3a Hamara aHainn3a. [1o moBekeqHEBHOTO
CHUMambe Oerre COOpaHo TOIEMOTO KOIMYECTBO Ha ayJH0 MaTEpH]jal, OJf KO€ BKYITHO
6ea u3nBoeHM 4 M mon yaca rosop. On 0BOj rOBOpeH Marepujai Oea m3OpaHu 5
TOBOPHHIIM, 2 Ma)XXM M 3 KeHH, 32 KOW Oellle YTBPJICHO JeKa MMaaT WHTOHAIM]ja
MIOBOJIHA 32 aHayin3a. FIMeHo, HEKOM 0f] OT(PIEHUTE CHUMEHU TOBOPHUIIH IIpaBea
PEUCHHIIN BO IOCTOjaHa HU3a, HAAOBP3yBajKN ' MHTOHALIMCKY €1HA Ha APYTA, IPYTH
300pyBaa npedp3o utH. [lopaay HEJOCTUTOT HA Mpallamka ¥ U3BUYHHA PEUCHHIIN
JOTIOTHUTETHO O0ea CHUMEHH YIITE 2 TOBOPHUKA IIITO T'0 3T0JIEMH BKYITHHOT Opoj Ha
TOBOPHHIIM BO 0a3ara Ha 7. LlenoT cCHUMEH MaTepujaj € HallpaBeH CO HaJBOPEIICH
aynuo uHTepdejc co mpodecuoHasHu AD KOHBEPTOPH W TUTHUTAIH3AIMjA CO
pesonymuja on 24 6utoBm Ha (ppekBeHNHja Ha ceMiupame on 44,1 kHz. Aynmo
MaTepHjaioT € OTOAa PeKBAHTU3UPAH Ha pe30iyIuja o1 16 OMTOBHM 3a J1a ce 3aITeAn
Ha Memopwuja. JlogaTHUTEe TOBOPHUIIM CE CHUMEHH CO 00MYEeH MUKPO(OH 3a HIMPOKa
ymotpeba.

Opn mennoT TOBOpeH MaTeprjall 0ea eKCTpaxupaHu 255 HHTOHAIMCKH [EIHHH CO
BKYIHO BpeMeTpaewe o1 09 m 34 s. bazarta conpxu BkynHo 205 NI uzgsoenu oxn
packa3HM peUyeHHIH, a MOJEJICHU Ha MOYeTHH, cpeaunHu u 3aspuinu WL, 31 UIT
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M3IIBOCHU Oj1 nparniama (npamanau UII) u 19 W1 u3aBoeHu o1 M3BUYHHU PCUCHUIIA
u HapenOu (m3Bnynu W1), Tadena 1.

Tabema I: CoctaB Ha 6a3aTa o7 CHMMEH TOBOPEH MaTepHjall yImoTpeOeH BO
aHaJlM3ara Ha MaKeJOHCKaTa HHTOHALHja.

losopaEk ﬂ:::;:;‘:: Packazam HIT Mpansaan | Hisnass
Oznaka | [Ton | Bpeme | I || Mowerun | Cpegnman | 3aspumn o b

B@ M | Im25s | 35 10 13 12 ! /

MBE M | Im59s | 51 14 19 18 ! {

EI’ M | Imlés | 47 8 1 12 14 12

MB # | lm08s | 26 8 11 7 / /

3K # | lm56s | 39 12 13 14 f

TA # | lm33s | 50 11 9 13 10 7

ny # | 0mlss| 7 / / / 7 f

Bxynno Om 34s | 255 63 66 76 31 19

5 Ananu3a HA HOPMAJIM3UPAHU KOHTYPH Ha f,

OBaa aHanu3a Ha MHTOHAIlMjaTa BO MAKEJOHCKHMOT ja3sHK MMallle 3a el
KBAHTUTATUBHO Ja I'M ONHWIIE TPCHAOBHUTC BO HEroBaTa MHTOHAIMCKA CTPYKTYpa,
€O 1eJt 1a OuJie M3BPIICHO HUBHO Mozieninpame. Bo paMkuTe Ha oBaa aHanm3a Oeie
HalpaBeHa eKCTPaKIMja i HOpMaJIM3alija Ha HHTOHAIMCKUTE KpUBH ox aeit ox VLT
on ayznno 6azara. OBa OBO3MOXH 37py’Ke€Ha aHaJIN3a U MPHUKa3 Ha MHTOHAIINCKNTE
KOHTYPH O/ TOBEKE TOBOPHHUIIH, CO LITO CE MOCTUTHA JOTOJHUTEIIHO YCPEIHYBAE
Ha MHTOHAIMCKHUTE TpeH10BH. bea HarpaBeHn 6 rpyIu Ha HHTOHAIMCKH KOHTYPU U
TOAa 3a TPUTE Haj3Ha4YajHU TUIOBH Ha M1 packa3Hu 3aBPUIHY, TPALIATHU U U3BUYHU
WL, 3a nBata mona. 3a oBue rpynu Oea IpecMeTaHH IMPOCEUYHUTE MHTOHALUCKH
KOHTYPH H OICE3H, KOUIITO MOCITY’KHja BO TCHEPHPAKETO HA TMHEAPHO-CETMEHTHI
MOJIETTH Ha MaKe/IOHCKaTa MHTOHaIMja Ha HuBo Ha V1], OBue Mozenu ce BO ocHOBaTa
Ha aJrOpUTaMOT 3a aBTOMATCKO T'€HEpUpame Ha MpPO30AMjaTa BO CHUCTEMOT 3a
CHHTE3a Ha TOBOP O] TEKCT »300pyBaj MaKeIOHCKHUK.

5.1 MetonoJoruja

3a peanu3alvja Ha aHalW3ara, HAJIPBUH Oelie MOTPeOHO aa ce eKCTpaxupaar
WHTOHAIIUCKUTE KPUBH O CHUIMEHHOT FOBOPEH MaTepHjajl BO BHJ Ha BEKTOPH OJ
OCHOBHHOT XapMOHHUK f,. EkcTpaknujaTa Ha OCHOBHMOT XapMOHHUK f; Ol CHHMEHHOT
TOBOpEH Marepujai Oellle HampaBeHa CO BapHjalyja Ha KJIACHYHHOT aJIrOpHTaM
3a eKCTpaKIMja Ha f, co ynoTpeba Ha aBTOKOpeNanujara Ha TOBOPHHOT CHTHAJ,
(RaBmNer 1978). Tlpomenara Ha f, Geiie mpecMeTyBaHa co yekop o 20 ms, mTo
pesynTupaiie co ppeKBeHIHja Ha CEMILIUPAbE 3a eKCTPAXUPAHUTE BEKTOPH Ha f)
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o 50 Hz. BkymHuOT O6p0j Ha eKCTpaxupaHu HHTOHAIIMCKH KOHTYPH YIIOTPEeOSHU BO
BTOPHOT JieJl Ha aHanu3aTa oeure 125, radena I1.

Bo crenumnor vexop, cexoja o1 KOHTypuTe Ha f, Genre HOpManu3upana Cropes
HajgecTaTa f, 3a TOj ToBOPHMK 3a jganeHnor Tun Ha MII. Hajuecrara f, Gemre
Jno0KeHa mpu cTaTUCTHYKAaTa aHaIM3a Ha AMHAMUKATa HA HHTOHAIMjaTa 3a CEKOj Of1
roopuunute u 3a 3" Tunosu Ha WL, (GErazov 2010b). Co oBaa HopMasin3anuja ce
OBO3MOYKH IPYTIMPah€ Ha KOHTYPH Ha f, 0/l pa3IMYH1 FOBOPHUIIM U HUBHA 3/1py KeHa
anasnza. Tue 6earpynupanu ciopen tunotHa M1, Ho v criopea mosioT HarOBOPHHUKOT,
mopajy OYeKyBaHUTE PA3TUKH BO CTEMEHOT Ha ymoTpeba Ha MHTOHAIMjaTa Kaj
nBata noxna. ['pymara Ha mpamanxau V1] Oemnre moHaTaMy mozieIeHa Ha TIpamama co
H% anTuxaneHnuja u npamama co L% kajgeHnunja (THIMYCH 1 HETUITNYEH U3TOBOpP),
LITO HAIIPaBM KOHEYHUOT Opoj Ha rpynu Ja oune 8; npukaxanu Bo Tabemna I1.

Tabena II: OcymTe rpynu Ha HOPMaJU3UPAHK KOHTYPH Ha f,3eMEHH B'TIpeBUJL
BO aHaJIHU3ara.

TN Ha BETORANNCKA D& IHHER
I'pyna Packazmt Tpamams
Hapimmn
ropopannE | aepuEs | mopact ma Br.
MEEH 41 10 4 12 &7
AOEHH 3 8 9 7 58
Brynno 125

3a cexoja o7l FpyTHUTE, HOPMAJIM3UPAHUTE BEKTOPH Ha f, 6ea 3a9yBaHu BO BUJI Ha
MaTpulla CO HUBHO M3paMHYyBambe BO JIECHO, LITO 3HAUU JieKa Oea MOMECTeHU TakKa
LITO HUBHUTE KpaeBu ke Ouat mpeksoneHu Bo Bpeme. OBa Oeriie moTpeOHO mopau
pasnnyHaTa JoJDKMHA Ha KOHTYPUTE Ha f, M TIOPa/Ii TOA IITO IEHTapOT HA BHUMAHHUETO
Oerre Bp3 MHTOHAIIMCKUTE TPEHIOBH Ha KpajoT ox M1I. Baka momecTeHn, KOHTYpHUTE
Ha f, Gea MCUPTaHW Ha 3/py’KeH TpaguK co Mapkepu BO pasamvnu 6om, ci. 1. Ha
CJIMKaTa € MpUKaXkaH rpaduk HalpaBeH CO WCLUPTyBame Ha 34 HOpMalU3UpaHU
KOHTYpH Ha f, Ha 3aBpiiHu M1 3eMenu ox rpynarta Ha roopuuuky. Ha anciucara
€ HaHEeCEHO BPEMETO BO CEKYHJM cMeTaHO of kpajoT Ha UI] (o3nauen co 0), a Ha
OpAMHATaTa € HaHEeCeHa HOpMaIu3upaHaTa GpeKBEHITHja.

E EL] - an a 8 2 A% A ab o
LL ]

Cn. 1: I'paduk Ha koj ce npukaxaHu 34 HOpPMaIM3UPaHM KOHTYPU Ha f,
eKkcTpaxupanu ox 3aspuHuTe M1 3a rpynara Ha TOBOPHUYKHU.
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Moske na ce 3abenexu Jieka KPUBHTE Ha HOpMaJM3MpaHaTa f, HarycTo To
MOKpHBAAT MOAPAYjETO OKOJIy HOpMasin3upaHara GpexBeHIuja 1, ILTO U MOXKele
Ja ce OYEKyBa MOpaau ymoTpebara Ha HajuecTara f, 3a HUBHA HOPMAJH3AIMja.
HcTo Taka, THe MMaaT TEHJCHIMja Ja HAIIpaBaT CKOK HArope MOBUINYBAjKU ce U
BpakajKu ce Ha3aj OKONy 1, ITO BCYIIHOCT MPETCTaByBaaT PEYCHUYHUTE aKLCHTH
BO Pa3JIMYHUTE KOHTYPH Ha f,.

Ha xpajot, 3a cekoja o 8" rpynu Ha HOpPMaJM3UPaHW KOHTYpH Ha f,, Oea
NpecMeTaHd BEKTOPU Ha IpOCeYHaTa HOPMallM3UpaHa f, U ropHata W JIOJHaTa
I'paHML HA OIICETOT Ha HEj3MHOTO ABIDKeH-¢. HajnpBuH npoceyHaTa HopMaau3upaHa
/, ¥ HEj3MHUTE TPAHUYHH BPETHOCTH O€a MPECMETAHM 33 CEKOj BPEMEHCKM MOMEHT
CIIOPE/] CIICTHUOT aJIrOPUTAM:

1. 3emu ru cuTe BPEHOCTH 3a HOPMaJIM3MpPaHara f, ojl MaTpulara 3a
BPEMEHCKH MOMEHT [ 1 3a4yBaj I'M BO €/I€H BEKTOD.

2. IlpecMeTaj ja IpocevHaTa HOPMAJIU3KUPaHa f,, 71, 38 BEKTOPOT.

3 Ilpecmetaj ja crampapiHaTa JeBHjallMja ¢ Ha HOpMalu3npaHata f, BO
BEKTOPOT.

4. Hajnu ja HajBuCcOKaTa BPEIHOCT HA HOPMAJIU3UpaHara f,, b, Takpa IITO:
b, . <m+30
5. Hajnu ja HajHUCKATa BPEHOCT Ha HOPMANU3UpaHata f,, b ., Takpa IITo:

b,,zm=30.
6. IakpeMeHTHpaj TO i.
. Axo i <xpaj, onu Ha [°.

8. Kpaj.

~

3a npecMeTyBambe Ha IPAHUYHUTE BPEIHOCTH HA OIICErOT Ha HOpMaJu3upaHara
fp» b, b, ,0enie ynorpebena CTaTUCTUYKA aHAIKM3a CO LET Ja C€ ETMMHUHHUPAaT
TIOBPEMEHUTE TPENIKHU Ha AITOPUTAMOT 32 eKCTpakiyja Ha . imeno, oncerot ox 3-0
ru coapxu 99,7% o1 BpeIHOCTHTE Ha HOPMAIM3MPaHaTa f; BO 1a/ICHHOT BPEMEHCKH
MOMEHT, IITO Oelle 3eMEHO 3a COOJBETHO BO mpecMmeTkara. Ha ci. 2 mMoxe na ce
BU/M rpadMYKu MPUKa3 Ha NOOMEHUTE BPEAHOCTH 3a m, b 1 b ., 10OWEHH CO
aJIropuTaMoT 3a KOHTYpPHTE Ha f, rpynara Ha 3apuinu UL na rosopuykuTe.

a8

Tirmep Ju)

Cn. 2: Cpenna HopmanusupaHa f, (UpHO) M TOpHa M J0JHAa TIpaHHMIa Ha
HOpMaJIM3upanara f, (CHHO) M0 BPEMEHCKM MOMEHT 33 3aBPLIETOLM HA PACKAa3HU
PEUYCHHUIIN 32 TOBOPHHUIIUTE JKEHH.
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Waxko rpanunara o1 36 NOCIy»XH 33 eIMMUHUPALE HA JIEJT O]l UMITYJICHHOT IIYM
HPHUCYTEH BO KOHTYPHUTE Ha f,, MOXKe J1a ce 3a0elIekH Ol CJI. 2 Jieka BO JI0O0MeHHUTe
BEKTOPH TOj c¢ ymITe € nmpucyTeH. Ilopanu oBa, The ce GuITpUpaaT co MeIHUjaHCKU
¢unTep 01 5™ ped mMTO COOABETCTBYBA HA mpo3opert ox 100 ms mpu ¢ppexBeHIHja Ha
cemrumnpame o1 50 Hz. [To puitpupameTo ce mpecMeTyBaaTr aHBEJIONUTE Ha 1BaTa
I'PaHUYHM BEKTOpH. 3a rOpHaTa IpaHMIa, aHBEJIONATa CE MPECMEeTyBa CO 3aMeHa
Ha MOMEHTHATa BPEJHOCT Ha b CO MakcHMMasHaTa Bo MHTepBaJ of 200 ms okoy
Hea. 3a mpecMeTyBame Ha aHBeNoNaTa Ha JI0JIHATa rpaHuna oOeuie ynorpebeHa
MHUHHMMAaJIHATa BPEIHOCT BO HCTHOT HHTEPBAIL.

Ha xpajoT, TpuTte BekTopu 6ea puiaTprupaHu co XaHOB HUCKO-TIPOITYCEH (HUITED
co rpaHu4Ha ¢pexBeHnrja ox 1 Hz npeky npruMeHa Ha METOIOT Ha GpUITPHpAEE CO
Hynra (asza. Ynorpebenara rpannyHara GppexseHuja on | Hz Bpmn nsmasnyBame
Ha 00JIMK Ha BEKTOPUTE, IIPUTOA JO3BOJIYBAjKH UM JIMHAMHKA JIOBOJIHA 3@ JIa T'O CJIejaT
TEKOT Ha MHTOHAIUCKaTa CTpyKTypa. OBaa 00paboTka Ha BEKTOPHUTE € MPUKaKaHa
3a KPaTOK UCEYOK OJ BEKTOPOT Ha ropHaTa rpaHuna Ha cil. 3. KoHeuHnoT o01uK Ha
BEKTOPHTE Ha NPOCEYHATa HOPMAJM3UPAHa f, ¥ TPAHUIUTE HA HEJ3UHUOT OICET €
HCLPTaH Ha CII. 4 BP3 NPBUYHO JOOHEHUTE BEKTOPH.

e T 3 rE; ] ] oe
Yierw f3

Co1. 3: BekTOpOT Ha ropHaTa IpaHHIla Ha OTICETOT Ha JIBHKCH-E Ha f,: TpeCMeTaH
[0 BPEMEHCKM MOMEHT (CHHO), IO MEIHMjaHCKOTO (QHITPUpamE (CBETIO CHHO),
IpecMeTaHaTa aHBeJIoMNa (3eJIeHO) M KOHEUHUOT HEroB 00JIUK (IIPBEHO).

| Vi Tt

i
i e

& 45 & =1 & 28 2 A5 A a5 ]
e o]
Cn. 4: KoneueH 00MK Ha IpocevyHaTa HOpMaJIM3upana f;, (CBETJIO CHHO) U JIBETE
rpaHUIM (LIPBEHO) HACIIPOTH THE MIPECMETAHU 0 BPEMEHCKH MOMEHT (IIPHO U CHHO,
COOJIBETHO).
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5.2 Pe3yaraTtu

Bo oBoj men ke Ommar mpeTcTaBeHH HOOWEHUTE 30MpPHU TpadUIN 3a OCYMTE
aHanmusupanu rpynu Ha MI] Bo KBaHTHTaTWBHATA aHajlW3ara Ha MaKeJOHCKaTa
nHToHanuja. Harpaguuure ce npeTcTaBeHN M IPECMETAHUTE BEKTOPH HATTPOCEYHATA
HOpMaJ3MpaHa f, u JIoHaTa U TOpHaTa rpaHuIla Ha HEj3MHOTO JBUKere. Ha cekoj
rpaduk pa3IMYHUTE KOHTYPH Ha HOPMAlIM3MpPaHaTa f, Ce NaJIeHN TPEKY MapKepH
BO Pas3NMyYHU OOH, JOJIEKa CO CBETJIO CHHATa W JBETE L[PBEHU KPHBU Ce JaJCHU
crioMeHaTHTe BeKTOopH. Kako pedepeHna, Ha rpaduuure cO UCIpEeKHHATa IpHA
JIMHUja € a/ieHa BpeiHocTa | Ha HopManu3upaHaTa ppekBeHIHja, IITO € HajyecTara
f, 3a cexoj ropopHuK 3a Toj Tun Ha M1,

A. Packasnn 3appmnu UIJ

Ha cn. 5 ce npukakanu rpaduiute Ha 3aBpiiHuTe VI Ha packa3HUTE PEUCHHIIH
3a MaIIKUTEe M KeHCkuTe rosopHunu. EsupentHa e L-L% ToBI kagenunja xoj
WCTIMBYBA O 30MPOT Ha KOHTYypH Ha HOpManmsupaHara f,. McTo Taka, Moxke
Jla ce 3a0eJexu JIeKa JKeHCKUTE TOBOPHHMIM TEKaT KOH Iorojema ymnorpebda Ha
MHTOHAIMjaTa BO 300pyBamkETO, ITO COOABETCTBYBA HA IPETXOIHUTE HCTPAXKYBatba
Ha IMHaMHKaTa BO MakeJIoHCKaTa nHToHanuja, (GErRAzov 2010B). Moxe na ce Buan
JICKa Kaj MAIIKATE TOBOPHHIIU CE jaByBa CTAOMJIHO IIATO KOE BOIU KOH IMOCTCIICH
naj Ha f, mounyBajkum ox —1,25 s, Koj MOTOa ja 3romemyBa CBOjaTa CTPMHHMHA BO
—0,2 s ox kpajoT. 3a JKEHCKUTE TOBOPHHUIIA TIOCTOM IMOCTETICH TaJ BO IPOCEYHATa
HOpMaJIM3Hpana f, Hu3 LENUOT TEK Ha KOHTYPHTE CO 3a0p3aH Majl MOYHyBajKh OJf
—0,5 s o1 KpajoT.

48 a o8 E 18 L a% a
v u]

Cu. 5: 30upHu rpaduny Ha KOHTYPUTE Ha HOpMaJIU3UpaHaTa fol/I.l'IpeCMeTaHI/ITe
BEKTOPH Ha MpPOCEYHaTa HOPMaJlM3MpaHa f, i T'PAHMIMTE Ha HEj3MHHMOT OINCET
3a 3aBpmHu MI[ Ha packa3zHuUTE pEYEHMIM 3a MAIKU (I€BO) U KEHCKHU (JIeCHO)
TOBOPHHUIIH.

b. lIpamajanu UIT

30upHU rpaduIy HA KOHTYPUTE HA HOpMaTH3HpaHa J, il TEHEpUPaHH BEKTOPH 3a
NpocevHaTa HOPMAJIN3UPaHa f, ¥ FPAHUIINTE HA HEJ3MHUOT OTcer 3a npammanaute UL
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ce JIaJIeHu Ha cJI. 6 U ci1. 7. IHToHauuckuTe KOHTYpH Kaj npamanaute UL moxar
Jla ce MoJieJiaT Ha JiBe IPyIU: HHTOHAIMCKH KOHTYpu co L—H% anTukanenuuja (ci.
6) u Tue co L-L% kanennuja (cn. 7). Ilonenbara Ha KOHTYpUTE BO OBHE ABE TPYIH
Oerre HaIIPaBeHO aBTOMATCKH, a YIIOTPEOSHUOT KPUTEPUYM Oelle 1alid KOHTypaTa
Ha HOpMaJIM3upaHa f, 3aBpuryBa Haa unu nox 1. Ha ci. 6 Moxe jacHo Ja ce BUH
L—H% antuxanenuujara, koe nmounysa ox —0,2 s o KpajoT M Kaj MAalIKUTE U Kaj

JKCHCKUTE T'OBOPHUIIH.

Cn. 6: 30upHH rpaduIy HA KOHTYPUTEC Ha HOPMAaJIM3HpPaHA fqn MPECMECTAHUTE
BEKTOpPH Ha MPOCEYHATa HOPMAIM3MPaHa f, ¥ IPaHMIMTE HA HEJ3MHMOT OICEr 3a
nparranau U1 co H% anTukaneHIija Ha KpajoT 3a MaIIKy (JIEBO) U KCHCKH (I€CHO)
TOBOPHUIIH.

]
v ] Teeest fuf

Cn. 7. 30upHu rpaduin Ha KOHTYPHUTE HA HOpMalM3HpaHa fqn MpecMETaHUTE
BEKTOPH Ha MPOCEYHATa HOPMAIM3MPaHa f, U TPAHUIUTE HA HEj3MHUOT OICEr 3a
npamanan W1 co L% kameHmuja Ha KpajoT 3a MamIku (JIEBO) M JKEHCKH (JI€CHO)
TOBOPHUIIH.

B. U3Buunu UIJ

36upHuTe rpaduiy 1 IpecMeTaHnTe BeKTOpH 3a u3Bnunute Nl ce npukaxanu
Ha ci. 8. [Ipy HOpMalU3UPameTo Ha KOHTYPUTE Ha f, Kaj MalKMTe OBOPHUIIU
Oee ynorpebeHa HUBHATA CPE/IHA f, HAMECTO HAJUECTATA f,, OPa/Ih HEBOOOMYAEHO
BHCOKHTE BPETHOCTH 3a HajuecTaTa fo no0OMEeHN BO aHaIM3aTa Ha JUHAMHUKaTa Ha fo,
(Gerazov 2010b). Moxe na BuIuMe Jieka opaau morojaeMuoT O0poj Ha u3smaHH WL
co L% kajeHiuja BO MHTOHAIIMjaTa HA HUBHUTE KPAEBH, MPECMETAHUTE BEKTOPU
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Ha IpoceyHaTa HopMalu3upaHa f, Bo JBara cilydaja 3aBpuryBaar co L% kanaenuuja,
Kako M Kaj packaszuute 3aBpiinu MWII. Pasnukara kaj uzsuunure MLl e Bo TOA
IITO CPEHATA M HAjYECTaTa f, Ce TIOBUCOKH O OHME Kaj packasuure WII 3a cure
roopruny. Ha civkara Moxe J1a ce BUAM JeKa NanoT Ha f, 3ano4nysa o —0,5 s o1
KpajoT Kaj MaIIKUTEe TOBOPHUIIM, & Ka] JKEHCKHUTE ITOCTOM IOCTENEHO Olarame HU3

HEJIHOT TCK Ha BEKTOPOT.

Tirm 6]

Cax. 8: 30upHu rpaduuM Ha KOHTYPUTE HAa HOpMaJlIM3HpaHa fOI/I pPEeCMETaHNTE
BEKTOPH Ha MMPOCEYHATa HOPMAIM3MpPaHa f, ¥ TPaHMIMTE HA HEj3MHHMOT OITCEr 3a
n3BnyHM M1 3a Malku (JI€BO) 1 )KEHCKH (JIECHO) TOBOPHHUIIH.

6 JIuHeapHO-cerMeHTHH MO/eJIM HA MAKe/IOHCKATA MHTOHAIMja HA HUBO HA
MHTOHAIMCKA IeJHHA

[IpecmMeTannTe BEKTOPM Ha MPOCEYHATa HOPMAlM3UpaHa f,3a PasiIMYHUTE
TUIIOBYM Ha MHTOHANMCKH LEIWHU 33 ABETE IPYNH Ha FOBOPHMIM, TIOHATaMy Oea
HCKOPHUCTEHH 3a T€HepHpame Ha MOCJHOCTABEHH JIMHEAPHO-CETMEHTHU MOJEIN
Ha MakKeJOHCKaTa WHTOHAIlMja Ha HWBO Ha MHTOHAIMCKA LEIMHA BO 3aBHCHOCT
O]l TIOJIOT Ha TOBOPHHUKOT. MojieuTe ce HampaBeHHM Taka IITO CO yrnoTpeba Ha
MUHHMaJIeH Opoj Ha CETMEHTH Ja ce J100ne TIOBOTHO OJIHMCKa CIMKa 32 JIBHIKEHETO
Ha KOHTYPHMTE Ha IPOCEYHATa HOPMAJIM3UPAHA f,. 3a rOpHATa U J0JIHATA rPaHKIA
Ha OTCETOT Ha JBUKEIE Ha HOpManu3upanara f, e Oea nepuumpanu saceOHH
MOJIEJTH, TYKY Oellie HajIeHO MOTPEOHOTO IIOMECTYBakh e Ha MOJIECIIOT Ha ITpOCceYHATa
HOpMalM3HpaHa f;,3a Toj 1a Ce MOKJIONH CO MPECMETAHUTE BEKTOPU Ha TPaHHUIHTE.
Bea renepupanu BKYIHO 8 MOJENHU: 32 MOYETHUTE, CPEIUITHUTE W 3aBPIIHHUTE
WL na packaszHute peueHunu, 3a npamannure VL[ co H% antukanenumja n
3a uzBnunute UL, 3a cexoj on monosute. Bo mpogoimkeHne ce npe3eHTHUPAHU
TEHEPUPAHUTE MOJICIIN.

A. Packa3nu 3aBpmHu NI

Ha cim. 9 ce mnpukaxkaHH JIMHEApHO-CETMEHTHHTE MOJCIH 3a IIpOcedHara
HOpMaJIu3Kpana f; ([pHO) ¥ TOpHATa 1 JI0JIHaTa rpanuIia (ChHo) 3a 3appiunuTe M1 Ha
packaszHuTe peueHUIH. MosKe /1a ce BUJIU IeKa MOZICIIUTE HMaaT IMOCTENEHO Olararmbe
Ha f; HU3 LEJUOT TEK KOE Ce 3rojieMyBa Bo BpeMeHckuTe MoMeHTH —0,2 s u —0,6 s
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O] KPajoT Ha KOHTYPHTE 3a MAIIKUTE U 3a )KCHCKUTE TOBOPHUIIU. Bo nBara mojena
ce ynotpebeHu mo Tpu cerMeHTH. Bo Tabenara 111 ce mageHn kapakTepUCTUIHUTE
TOYKM Ha JIBATa MOJIENIa HA MPOCEYHATa HOPMAJIN3UPAHA f, KAKO M MOMECTYBamkaTa
MOTPeOHM 3a TOOMBamk-E Ha MOJCIUTE 32 TPAHUIIUTE.

e o]

Cn. 9: JInneapHO-CETMEHTHH MOJIETH 33 NPOCEYHATA HOPMaIU3upana f, (HpHO)
Y TOpHATa ¥ JIOJIHA TpaHuIa (CHHO) Ha 3aBpmHUTEe VL] 32 Mamku (JIeBO) M KEHCKU
(TecHO) TOBOPHUITH.

Ta6ena III. KapakTepucTHYHN TOUYKU HA MHTOHAIIMCKUTE MOJCIH 3a 3aBPIIHH
W1 xaj MaIku 1 )KEHCKH TOBOPHUIIK CO IOMECTYBambaTa 3a J0OUBarkhe Ha MOJICIIATE
Ha JIBETE IPaHUIIH.

Kapakrepucruana | Mosecryname
I'pyma
TOMKR 1 MpAHHUATE
TOE O HI
1 2 3 | ropua | noama
mpene 5] -24 | -02 ]
— me“mﬁ!‘“n 1 0.8 0,68 | 0,25 0,2
(e KREN ]2
Epese 5] =34 | -06 1]
R (reramnpEA ] us | 10 | o9 | oas | o3
_pesmenuija

b. lpamaanu UL

JIuHeapHO-CErMEHTHHUTE MO/IENIM Ha MHTOHAIMjaTa Kaj npammannure M1 3aeqHo
CO IIOMECTyBamara 3a JJoOMBame Ha ropHaTa U JojHaTa IpaHulia 3a JABaTa IoJia
ce manenu Ha ci. 10. ITopaam Toa mTo He Oemie yTBpACH HAYMUH 32 OPEAYBAIHE
Ha KOj OJl IBaTa pa3lW4YHU M3roBOpH Ha mpamanaute M1 onrosapa KOHKpeTHO
npalame, MOAENIOT € HanpaBeH caMo 3a npamanHute U1 co Tunuunara L-H%
aHTHKaJIEHIMja Ha KpajoT. Bo MOIENOT MOKe J1a C€ BU/IM TTIOCTENEHO ONalrame Ha f,
Kaj JIBETE TPYTIH HU3 LETHOT TEK Ha KOHTYPHUTE CO MOBUITYBam€ BO f, TOUHYBajKH
ox —0,2 s u —0,3 s ox kpajor. KapakTepucTHUHHUTE TOYKH HA OBUE JBa MoIeja
KaKo M MOMECTyBamaTa 3a MOJEJINpamke Ha TPAaHUIHUTE CE JAJCHH BO Tabenara
Iv.
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| } i j | ] |
b B T I ¢ T g T Ea - T T R TR U I LT ]

Tiem B Tl

Cu. 10: JInneapHO-CETMEHTHU MOJIENH 3a TIPOCETHATA HOPMATH3HUpaHa f; (IPHO)
¥ TOpHATa U JOJNHA rpaHuia (cuHo) Ha npamanau U1 co L-H% anTukanenmuja 3a
MAIIKH (JIEBO) U )KEHCKH (JIECHO) TOBOPHHUIIH.

KapakTepucTaana | MomecTyBame
pme TOMKS 3 MPAHHOATS
bkt e 1 Fi 3 ropHa | noama
npexe [5] =1 =02 o
e, HDDM&I’IHI‘I]‘HIHH 1.1 095 1.2 0.3 0.2
dpeRBeHINGA
Epeae [s] -12 | -03 o
S b e i 1,08 0% 13 0,15 0,15
$peREERII]L

Tabena IV: KapakTepucTHYHY TOYKH Ha HHTOHAIMUCKUTE MOJICITH HA TIPaIlaTHH
NII co L-H% aHTHKaACHIIM]a Kaj MAIlIK{ 1 KCHCKH TOBOPHHUIIA CO TOMECTYBambaTa
3a JOOMBamkE Ha MOJICNINTE Ha JBETE TPAHULIN

B. U3Bnunu U1

JlmneapHo-cerMeHTHUTE Moaenu 3a m3BnuHuTe M1 ce nanenn Ha ci. 11. HupanTe
KapaKTepUCTHYHU TOYKH C€ JaJieHu BO Tabenara V. J[Bara Mojesna ce COCTaBeHU
Ol JIBA CErMEHTa, a MPUTOA JIOBOJIHO JO0OpO TO cleaar TEKOT Ha IMpocedYHara
Hopmasusupana f,. Kaj 1BaTa Mojena Mose Jia ce BHJIHM MOCTENEHO onarame Ha
MHTOHAIM]aTa KOe He 3a0p3yBa Ha KPajoT KaKO Kaj paCKa3HUTE PECUCHHUIIH.

Ty

Ca. 11: JInneapHO-CErMEHTHH MOJIEJIHU 3a TPOCEYHATa HOPMaIU3Upana f, (PHO)
U TOpHaTa W JojHa rpaHuna (cuHo) Ha u3BnuHu M1 3a Mamiku (J€BO) M KEHCKHU
(1ecHO) TOBOPHHUIIH.
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Tabena V. KapakTepucTHYHY TOYKY Ha UHTOHAIIMCKUTE MOJICTU Ha n3BruHH M1
Kaj MaIllKH 1 )KECHCKH TOBOPHHUIIMA CO MIOMECTYBambara 3a JOOMBamke Ha MOJCIIUTE Ha
JBETE TPAHULIH.

Kapaxrepucrnuna | HoMmecTyBame
Ipyma Ry o
OB op AR . " | s
apese [5] <05 0 7
i faopwanmswpama ] | oo / 02 0.2
fpesBenma
Bpeme [s] -1 0 T
wern | mopsansanpara - .
dpesmenunia L1 | 083 | | 0,15 | 0,11

I. Packa3nu novyernu u cpeaumnu U1

JlacrioMeHeMme Jieka, HaKo BO aHaIu3aTa He 0ea IUPEKTHO pas3riieaHu IOYCTHUTE U
cpenumauTe N1 Bo packazuuTe peueHuIn co 3adenexanara L-H% antukanenmuja
Ha KPajoT, MOJICTIM 3a HUB CceTrak Oea HarmpaBeHH. Mojennte ce 0a3upaaTt Ha MOJCIATE
3a 3appHuTe M1 co Mmana Moaudukamuja Bo BpeHOCTa Ha HOPMATM3MPaHaTa f, BO
mocleiHaTa (TperaTa) KapaKTepUCTUIHA TOYKa Ha MOAeoT. IMeHO, co BHECYBarhC Ha
HoYeTHaTa HOpMalM3UpaHa f, Bo oBaa To4ka, 6emre monenupana H% antukanenuuja
Ha MecToTO Ha L% kanennujata. KapakTepucTHYHHTE TOYKH Ha OBUE JBA MOJICIIU CE€
JajieHu Bo Tabemara VI.

Tab6ena VI: KapaKTepI/ICTI/I‘lHI/I TOYKH Ha MHTOHAIITMCKUTE MOJCJIN 3a IIOYCTHUTE U
CPCAUIIHUTE I/IL[ Kaj MalIKH 1 )KCHCKHU T'OBOPHUIIM CO ITIOMECTYyBamaTa 3a HO6I/IBaH>€
Ha MOJCJIUTC HAa ABCTC I'paHULIU.

Fayia Kapagrepactavea | Movectveame
TOYKA A rpanmmara
ToBOpEENE
1 2 3 ropHA | BOAHA
Bpeste [5] =24 | =02 0
Ma#N HOpMATIHINpaKa
f 1 02 1 0,25 0,2
dpesmerunja
ppesce [s] =34 | <06 0
EEHn HOPMATHNIpaHa
b
i iy 1.3 1.1 13 | 041 0.3

7 3akay4ok

Bo TpynoB ce mpeseHTHUpaHM pe3yJNTAaTUTE HA aHAJIU3aTa HA MaKeJOHCKaTa
UHTOHAIlMja Ha HMBO Ha MHTOHanucka uenuHa. Pokycor Ha aHamuzara Oea
MIPOCEYHUTE NHTOHAIIMCKU KOHTYPH 3 PA3TUIHUTE TUIIOBY HA MHTOHALIMCKH [IETNHN
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KOHM Ce MOBP3aHM CO yIoTpedeHaTa HHTepyHKIUja: cpenniray 1 3aBpinu W1 na
packa3Hu peueHuIy, nparranau UL u uzsnunun U1, 3a nenure Ha aHaau3ata Oerire
MMOATOTBEHA 0a3a Ha CHUMEH TOBOPEH MaTepHjaj KOj BO CBOjaTa KOHEYHA Bep3uja
Opoemre BkymHO 255 U1 co BKymHO BpeMeTpaeme o 9 min u 34 s, ©U3roBOpeHH 011 7
TOBOPHHIIM OZ KOW 5 CIHKepH BO MaKeI0HCKOTO pajino.

3a KBAaHTUTATHBEH ONUC HA MHTOHAIMCKUTE TPEHAOBH Tpebalie 1a ce U3aBojar
BEKTOPHM Ha JIBMJKEH>aTa Ha OCHOBHHOT XapMOHMK f, O/l ay[MO MaTepHjajorT.
U3nBoennte BeKTOpH Ha f, 6ea HOPMAIM3MPAHH U NOTOA IPYNUPAHH IO TIOJ U IO
tumn Ha U11. 3a oBue rpynu 6ea n3paboTeHN 3ApyKEeHH Ipadumn u 6ea mpecMeTanu
BEKTOPH Ha TPOCEYHATa HOPMAJM3MpaHa f, W ropHaTa W JOJHATa T'PaHMIA Ha
HEj3MHOTO JBIDKEHbE. [IpecMeTannTe BeKTOpH O€a NCKOPUCTEHH 3a TeHEpHpamke Ha
6 IMHEapHO-CEerMEHTHHU MOJIEIH 3a TpUTe OcHOBHU THNoBH U11: packasHu 3aBpIuHwy,
npamanay u u3BnyHu WI, 3a nBara noma Ha roBOpHHMLM. JONOTHHUTETHH /B
MOJIENH 32 MoYeTHUTE OfHOCHO cpeaumHuTe M1 Gea nzpaborenu 3a aBara mosa Ha
TOBOPHHMIIM CO aJamTaIija Ha MOeIuTe 3a 3aBpurHu 11,

Pesynrarurte on aHanm3ara oBenoa A0 MOTBPAYBambe HA HEKOM BEKe MO3HATH
CO3HaHM]ja 32 HHTOHAIHjaTa BO TOBOPEHUOT MAaKEIOHCKH ja3uK, HO U 10 TOOMBAbE
Ha HOBHW. bere nmoTBpaeHO neka Ha KpajoT o packazHurte M1 ce jaBysa L% man
BO MHTOHAIIMjaTa OJHOCHO MMaMe KaJeHIIM]ja, 10JieKa Ha KPajoT O]l MpalIaJIHuTe
W1l H% mnoBumyBame OXHOCHO MMaMe aHTHKajcHIWja. JlomomHuTenHo Oere
YTBPIEHO AeKa Kaj mpamairauTe u u3BnuauTe M1 mocrojaT n1Ba Tuna Ha U3roBOp
YHja MHTOHAIMja C€ pa3iuKyBa. [IpBHOT THUII TO COYMHYBAaT MHTOHAILMCKHUTE
KOHTYpH KoH 3aBpuryBaat co H% nopacr, nogexa BTopuoT oHue co L% man (kako
packazuute MIl). PacnojyBameTo Ha aBaTa THIA M3roBOp Kaj mpamannute MI]
MOXKeOU ce JIOJDKM Ha THIIOT Ha MpallambeTo, OJHOCHO Jalid TOa ce OAToBapa
CO »Ja« WM »He«, WU AaJli COAPXKH IpamajieH 300p wiu He. Kaj u3BnyHuTe
WIJ mak, MOXXHaTa MpUYNHA € TOA Jajlu ce paboTu 3a Hapenda, OJHOCHO AANU
MCKa30T HMMIUTMIINpPAa HEKOe TIIPOJOJKEHHE, KaKO H3BPIIyBame Ha Moioa.
Tounata mpuunHa He Oemie yTBpJAeHa M MOTpeOHA € JOTONHHUTEIHA aHAJIU3a.
bunejkn xaj mpamaisHUTEe peUYEHHUIM MIPEOBIAJa 110 3aCTANCHOCT NMPBUOT THI HA
WHTOHAIMCKY KOHTYPH, a Kaj u3BnuHuTe M1 BTOopnoT, Kako u nopajy cioxeHnTe
YCIIOBH Ha PacjojyBae, OBUE M3TOBOPH Oea 3eMEHHU 3a €AMHCTBEHH THIIOBH Ha
WHTOHALUCKU KOHTYpH 3a oBue NIl u 3a HuB 6ea m3paborenu monenu. Bo Taa
CMHUCNa, pa3IuKara nmomMery mHToHanujata Ha u3BmaauTe UL 1 packazamte UL]
€ BO 33/IpXKyBarmbeTO Ha IMMOBHCOKO H— miaTto Bo cpeamHara Ha KOHTYpPHTE, KaKo
Y HUBHATa MOBHCOKA HajuecTa f), 0COOEHOCT ITO ja ucTakHysa u Hukoanesa Bo
HEJj3MHOTO MCTpPakyBambe Ha MakeloHckara nHToHauuja (Hukonaesa 1977: 221).
JononuuTenHo Oemie 3adelie)kaHo JeKka PEYCHHMYHHMOT aKIEHT Kaj Mpaiiambara
Haj9YecTo mara Ha IMPamalHuoT 300p.

I'enepupanuTe IMHEAPHO-CETMEHTHH MOJAETH TIOCIYXHMja KakO OCHOBAa Ha
aJTOPUTAMOT 32 aBTOMATCKO T'eHEepUPahe Ha MHTOHAINCKY KOHTYPH 32 CHCTEMOT 32
BElITayKa CHHTE3a Ha TOBOP O TeKCT »300pyBaj MakeqoHCKH«. Ce HaJeBaMe JeKa
MPE3eHTHPAHHUTE PE3YJITaTH Ke OMAaT O MHTEpEeC U 32 MaKeJOHCKaTa IMHIBUCTHYKA
HaykKa.



656 Slavisti¢na revija, letnik 60/2012, st. 4, oktober—december

JIUTEPATYPA

Juan Maria GARRIDO ALMINANA, 1996: Modelling spanish intonation for text-to-spee-
ch applications: PhD thesis. Barcelona: [Juan Maria Garrido Alminanal].

Ruzica BiLiBaJKIC, 2005: Analysis of prosodic features in speech expressions of atti-
tudes. TELFOR 2005. Belgrad, Serbia, 22-24. September.

Crojka borkoBcka et al., 2008: Onwma epamamuka Ha maxkeoouckuom Jasux. CKomje:
IIpoceeTHo [emno.

Murtaza Bururt, Shrikanth S. Naravanan, 2002: Expressive speech synthesis using
a concatenative synthesizer. ICSLP 2002. Denver, Colorado, CA I, 16—20. Sep-
tember.

Nick CampBELL, 2005: Developments in corpus—based speech synthesis: Approa-
ching natural conversational speech. /IEICE trans. Inf&Syst. E88—D/3.

Cnasyo YvHrypcku, 2009: Iosopnu cunmemuszamopu 3a maxkedoncku: JJokmopcka
oucepmayuja. Cromnje: [CnaBuo UyHTypcKH].

Thierry Dutorrt, 1997: An introduction to text-to-speech synthesis. Dortrecht: Kluwer
Academic Publishers.

Victor FriEpMAN, 2001: Macedonian. SEELRC. Chapel Hill, USA, 1-10. August.

Hiroya Funsaki, K. Hirosg, 1984: Analysis of voice fundamental frequency contours
for declarative sentences of Japanese. Journal of the Acoustical Society of Japan
(E) 5/4. 233-241.

Branislav GErazov, Goce SHUTINOsKI, Goce ARrsov, 2008: A novel quasi-diphone in-
ventoryapproach to text-to-speech synthesis. MELECON ’08. Ajaccio, France,
5-7. May.

Branislav GERAZOV, Zoran Ivanovski, 2010a: Analysis of intonation in the Macedoni-
an language for the purpose of text-to-speech synthesis. EA4A EUROREGIO 2010.
Ljubljana, Slovenia. 15-18. September.

--, 2010b: Analysis of intonation dynamics in Macedonian for the purpose of text-to-
speech synthesis. TELFOR 2010. Belgrad, Serbia, 23-25. November.

Branislav GErAZoV et al., 2010c: Modeling Macedonian intonation for text-to-speech
synthesis. DOGS 2010. Iriski Venac, Serbia 16—18. December

Branislav Gerazov, Zoran Ivanovski, 2011a: Generation of pitch curves for Mace-
donian text-to-speech synthesis. 6" forum acusticuam. Aalborg, Denmark, 26 Ju-
ne—l1. July.

--, 2011b: Prosody generation module for Macedonian text-to-speech synthesis. AES
130" convention. London, United Kingdom, 13—16. May.

Bpanucnas I'era30B, 3opan UBAHOBCKH, 2009: CTaTUCTHYKA aHATN3a HA ITIaCOBHATA
CTPYKTYypa Ha MaKeIOHCKHUOT ja3uk. XLII Merynapooen cemunap 3a MmaxeOoHcKu
Jasuk, iumepamypa u kyimypa. Oxpun, Makenonuja, 10—27. aBrycr.



Bbpanucnas I'epazoB, Monenupame Ha UHTOHAIIUCKATa CTPYKTypa 657

Daniel Jurarsky, James H. MaRrTIN, 2008: Speech and language processing: An in-
troduction to natural language processing, computational linguistics, and spee-
ch recognition. 2. Uznauue. Upper Saddle River: Pearson Prentice Hall

Ljubomir Josirovski ef al., 1997: Speech synthesizer based on time domain syllable
concatenation. SPECOM ’97. Cluj-Napoca, Romania, 27-30. October

Greg KocHanski, Chilin SuiH, 2003: Prosodymodeling with soft templates. Speech
communication 39/3—4. 311-352.

Tarbsina MuxaiinoBHa HUKONAEBA, 1977: @pazosas unmonayus ciaganckux si3b1K08.
Mocksa: Hayka.

Hansjorg Mixporrr, 1998: Intonation patterns of German — Quantitative analysis
and synthesis of F0 countours: PhD thesis. Dresden: [Hansjorg Mixdorff].

Géza NEMETH et al., 2007: Increasing prosodic varibility of text-to-speech synthesi-
zers. INTERSPEECH 2007. Antwerp, Belgium, 27-31. August.

Douglas O’SHAUGHNESSY, 2007: Modern Methods of Speech Synthesis. IEEE circuits
and systems magazine 7/3. 6-23.

Shimei PaN, Julia HiRsCHBERG, 2000: Modeling local context for pitch accent predic-
tion. Proceedings of ACL—00. Hong Kong. 233-240.

Janet B. PIERREHUMBERT, 1980: The phonology and phonetics of English intonation:
PhD thesis. Cambridge: [Janet B. Pierrechumbert].

John F. PitrELLI ef al., 2006: The IBM expressive text-to-speech synthesis system for
American English. 7SAP 14/4, ctp. 1301-1312.

Lawrence R. RABINER, Ronald W. ScHAFER, 1978: Digital processing of speech si-
gnals. New Jersey: Prentice Hall.

Kim E. A. SiLvErRMAN et al., 1992: ToBI: A standard for labelling English prosody.
ICSLP-92 2. 867-870.

Wpena Casutika, Jbynmun Criacos, 1997: @ononozuja na cospemenuom makeooucku
cmanodapoen jazux. Ckorje: [leTcka pagocT.

Mark TatnamMm, Katherine MortoN, 2005: Developments in speech synthesis. Chiche-
ster, West Sussex: John Wiley & Sons, Ltd.

Paul TayLor, 2009: Text-to-speech synthesis. Cambridge: University Press.

Paul TayLor, 2000: Analysis and synthesis of intonation using the Tilt model. Jour-
nal of the acoustical aociety of America 107/3. 1697-1714, 2000.

Jennifer VENDITTI, 1997: Japanese ToBI labeling guidelines. OSU Working Papers in
Linguistics 50. 127-162.

Boxnpmap Bujoecku et al., 1999: [oncku — makedoucku, [ pamamuuxa
rkongponmayuja, 2. Ilpozoouja, Crxonje: MAHY.

Mapwuja 3PMAHOBCKA, 2005: Cunmesa na makeooHcKuom 2080p 6p3 6aza na mexkcm co
npozoouja: Macucmepcrka mesa. Cxorje: [Mapuja 3pMaHOBCKa].



658 Slavisti¢na revija, letnik 60/2012, s§t. 4, oktober—december

SUMMARY

Prosody, comprising intonation, dynamics, and rhythm, is one of the most signifi-
cant building blocks of spoken language, carrying information about the discourse
function, saliency, and speaker attitude and emotion. A lack of proper prosody can
make the speech sound unnatural and hard to follow, even though it might be fully
intelligible. Thus prosody generation modules have a crucial role in text-to-speech
(TTS) synthesis systems. In order to build a high-quality prosody module, a model
describing the prosody of the language must be developed.

The paper provides a statistical analysis of Macedonian intonation patterns at
the level of intonation phrases (IPs). The analysis was focused on the average pitch
contours of various types of IPs, given by punctuation, i.e., the midpoints and ends
of declarative sentences, questions, and exclamations. The analysis was based on a
speech corpus comprised of recordings of 7 native speakers, 3 male and 4 female,
with a total number of IPs of 255 and a total recording time of 9min 34s.

From the recordings, movements of the pitch were extracted across the 7 native
speakers and 3 discourse contexts. They were then normalized and grouped accord-
ing to the speakers’ genders and the discourse function. For each group, vectors for
the average normalized pitch and upper and lower bounds of the normalized pitch
range were calculated. The vectors served as the basis for the generation of 8 linear-
segment models built for automatic intonation generation in the text-to-speech (TTS)
synthesis system “Speak Macedonian”.



