KomneHcaniuOHHBINA MeTO TECTUPOBAHUS MOJeJIed YCHJINTEIeld 3ByKOBOH
4acTOThI HA JTale UX MPOCKTUPOBAHUS.

OcHoBHBIE U3MepsieMble ceroHsa napameTpsl Takue kak KH u UMU He koppenupytot ¢
KaueCTBOM 3BYKa.

Takue napamerpsl kak KHU 1 UMW moka3bpIBatOT TOJIBKO BHOCUMBIE YCUITUTEISIMU
JIOTIOTHUTEIBHBIEC MPOTYKTHI HCKAKEHUH (TapPMOHUKH, POAYKTHI HHTEPMOAYIISIINKI) B YCTAHOBUBIIIEMCSI
peXHMe, HO He OTPa)KaloT JUHAMUYECKHE UCKaKEeHHS BOSHUKAIOIINE B MOMEHTHI M3MEHEHHSI aMILTUTY/IbI
CUTHAJIa WK €r0 YacTOThI, & TAKIKE HE OTPAXKAIOT UCKAXKEHUSI TTAMSITH.

AHHOTaIHUA

Hcnonb3oBanue cuMymnsiTopa Juisl U3y4eHUs mapaMeTpoB pa3inudHbix yeunuteneit ¢ OOOC
MIO3BOJIMJIO YCTAHOBUTH KOPPEISIIUIO MEXK/Ty BHOCUMBIM BPEMEHEM 33JICPKKHU MPOXOXKICHUS CUTHAJIA C
UMCHOIIIUMHUCS CBECACHUAMMU O CY6’I)GKTI/IBHO OLCHUBACMOM KaU€CTBC 3BYyUaHUA, YTO YKa3bIBACT Ha
eNIecO00pa3HOCTh MPUMEHEHHUSI ATOTO METO/IA Ha ATAIle MPOCKTUPOBAHHUSI AIEKTPOHHBIX YCUITUTEICH
BBICOKOW BEpPHOCTH BOCITPOU3BEICHUS JIJISl ayJJHOCHUTHAJIOB.

C noMOIIbI0 CUMYJISITOPA YCTAHOBJICHO YTO YCHIIUTENN C HAMMEHBIIINM BPEMEHEM 3aJICPKKH
MPOXOXKICHHA CUTHaJla BHOCAT U HAUMCHBIIUC JOMOJHUTCIBHBIC HCKAXKCHUS B HAYaJIC U KOHIIC 6prTOB,
a TaKKe B MOMEHTBI U3MEHEHUS YaCTOTHI FITH aMIUTHTY/IbI CUTHAJIOB UTO SIBISICTCS HEMPEPBIBHBIM
IPOLIECCOM B 3BYKOBBIX CUTHAJIaX.

1. BBenenue

N3mepenne nekakeHU IMeeT 0CHOBOIONIATAOIIEe 3HAUCHUE JIJISl IPOSKTUPOBAHUS U OIEHKH
aymuocxeM. C caMoro Havasa pa3BUTHS CXeMOTEXHUKU ayIUOyCUIIUTENEN ObLIO ONpeieNIeHO HECKOIBKO
METOJIOB U3MEPEHUS HCKAKEHUH, KOTOPBIE IUPOKO MCIIONB3YIOTCS IS YITYUIICHUS ayJJAOCXEM T10
cerofHsAmHMHN 1eHb. OTHAKO OIIEHKAa YCHJIMTENEH BBICIIETO KauecTBa C TOMOIIBIO MPOCIYIINBAHUS HE
COOTBETCTBYET U (paM, MOTYICHHBIM C IIOMOIILIO ITHX METOIOB U BCE OOJIBIIE M OOJBIIE JTFOIeH
MPEINOYUTAIOT TAMIIOBBIE CXEMBI, WIIK cXeMbl 0e3 mpuMeHneHus oomieit OOC HecMOTps Ha UX HU3KHE
MOKA3aTENN UCKAKCHU .

Bbuti MONbITKY ONpeeTuTh HOBbIE, 00Jiee TOUHBIE U3MEPEHHS, TyUIlle KOPPETUPYIOIIHUE C
CyOBEKTHBHBIMHU T€CTaMH, HO 0e3 ocoboro ycrexa. OObSICHEHHE ITON Heyau4l MOXKET 3aKIII09aThCs B
TOM, 4TO 3TH HOBBIE U3MEPEHUS OCHOBAHBI HAa KIIACCUYECKOM HCIIOJIb30BAHUN CUHYCOMIaJIbHBIX CUTHAJIOB
B YCTAHOBUBIIIEMCS pexuMe 0e3 ydera MpUPO/Ibl PEaTbHBIX 3BYKOBBIX CUTHAJIOB. PealbHbIN cUTHAI
MOXOK HAa YTO YTOJTHO, HO TOJILKO HE Ha CTaHJApTHBIN curHai B 1 k['1. 3ByKOBOI1 cUrHaI MeHseTCs
TMICEBA0CTyJalHBIM 00pPa30M I10 AMILTUTYIIE, YaCTOTE, CIIEKTPATHLHOMY COCTaBYy. BOIPOCKHI TEOPETHIECKUX
OCHOB HCKa)KEHHH B CUTHaNaxX OMM3KUX K 3BYKOBBIM ILJIOJJOTBOPHBI M BEYT K OTKPBITHIO HOBBIX
TOPU30HTOB B MPOCKTHUPOBAHUY YCWIIUTEICH IPYKETIOOHBIX CIyIIaTeNsIM. JTa padoTa SBISETCS
JATBHEHIITIM pa3BUTHEM padoThI [1].

2. O0001eHHBbIH TeOpeTHYECKUA AaHAIH3
2.1. TpaauuMoOHHBIN TEOPeTHYECKUN AaHATIU3

Ha puc. 1 npencrasieHa kiiaccuueckasl TEOpeTUYECKas MOJIENb ayIMOYCHIINTENS. DTa MOJIENb
ABIIIETCS] OCHOBOM ISl U3MEPEHUS UCKaKEHNU yeunuTensa. OH COCTOUT U3 UACAIbHOTO
YCWINTENS U IBYX T€HEPATOPOB UCKAKEHUI: T€HEpaTOp JIMHENHBIX NCKa)KEHUH COOTBETCTBYET
aMIunTyze, hase, HakJIOHY (a3bl U IPYNIOBOI 3aA€pKKE, BOSHUKAIOIIUM B PE3yNbTaTe OrpaHUYeHUN
MI0JIOCHI YaCTOT PEAJIBHOTO YCHIIUTEINSI; TEHEPATOP HEIMHEHHBIX HCKa)KEHUIN COOTBETCTBYET
HEJIMHENHOMN NepeaTOuHON XapaKTEepPUCTUKE PEaIbHOTO YCUITUTENS.
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Puc. 1. Knaccudeckas TeopeTudeckas MOACHb aylu0yCHIIUTEIIS

L{enb u3MepeHus TEKYIIMX UCKAXEHUI COCTOUT B TOM, YTOOBI OXapaKTEepPU30BaTh T€HEPATOPHI
uckaxenuit. OrpaHUYCHHE TIOJIOCH M HENTMHEHHAs mepenaTodHasi PyHKIUS U3MEPSIOTCS ISl TOTO, YTOOBI
MOJTHOCTBIO OXapaKTeprU30BaTh TECTUPYEMYIO CXEMY U OINPENEIUTh €€ UCKAKEHUS ISl TI000T0
ayIMoCHrHaa. XapakTepUCHKHA TeHEPATOPOB UCKAKECHHUI TPOU3BOISTCS CHHYCOUAIBHBIMU CUTHATIAMH.

OTOT MOJXO[ SABJISIETCS CTPOTUM U JEHCTBUTENEH /10 T€X MOP, [TOKa IeHCTBUTEIbHA caMa
Mojienb. CripaBeNTUBOCTh MOJICTTN UCKAKEHUS IIMPOKO TPU3HAHA, Ja)Ke HECMOTPSI Ha TO, UTO 3Ta
MO/JIeJIb He IPUHUMAET BO BHUMaHUE U3BECTHBIC SIBIICHUS UCKAKCHUA:

- IePEXOIHBIC HHTEPMOAYIISIIMOHHBIE HCKAKEHUS,

- UCKQXCHUSI TAMSTH,

- TUHAMHUYECKUE HCKKEHUS CBSI3aHHBIC CO CIIOKHBIM XapaKTEPOM peabHbIX CUTHAJIOB,
- HCKa)KEHHS BO BpEMEHHON 001acTu.

[TprurHA 3TOTO B TOM, YTO MPUMEHSIOTCS YCTAPEBIINE TPAJAUIIMOHHBIC METOIBI U3MEPEHUN C
MPUMEHEHHUEM CTaHJaPTHBIX U3MEPUTENIbHBIX MPHUOOPOB U CUHYCOUIATbHBIX CUTHAJIOB B
ycTaHOBUBIIEMCS peskume. OTHAKO TPUMEHEHHE 00JIee CII0KHBIX TECTOBBIX CHTHAIOB B BHJIE OypCTOB U
CUTHAJIOB TPEYTOJIbHON ()OPMBI ITPH U3MEPEHUHN UCKAKEHUN KOMIIEHCAIIMOHHBIM METOJIOM MTOKA3bIBAET,
YTO JIMHEHHBIC U HEIMHEHHBIC NCKAKCHHUSI MOTYT KOMOMHHUPOBATKLCS O0JIee CIIOKHBIM 00pa3oM, 4eM B
KJIacCUUecKoil Mozenu ycunurens. TakuM o0pa3oM, UX HETMHEHMHOCTh HE MOXKET ObITh a/IeKBaTHO
NPOAHATM3UPOBAHA C TIOMOIIBIO CHHYCOUJAIBHBIX BOJIH U, CIE0BATEIBHO, C TOMOIIBIO KITACCUYECKUX
M3MEPEHUN UCKAXKEHUM.

Brlna momnbITKa OIIEHUBATH KAUECTBO YCHIIMTENCH ¢ MOMOIIbI0 auddepeHImanpHoro Tecta
«mpsimoro npooga» (SWDT - «straight-wire» differential test) [2]. OmHako 3TOT TeCT U3MeEPsI
BEKTOPHBIC MOTPEIIHOCTH a HE UCKaXEeHHs. Y XOTs yCIIOBUEM BBITIOJIHEHUS TECTA TOJKHA OBITH 3aJIepiKKa
MIPOXOXKACHUS CUTHAJIA HA YACTOTE TECTUPOBAHMSI BCETO 8 HC MOJOKUTENbHBIN pe3ysbTaT TecTa He
rapaHTUPOBaJ KQ4eCTBO 3BYKa TECTUPYEMOT0 YCHUIIUTENS TaK KaK HE YUYUTBIBAJ MPOYKTHI UCKAKESHHUN BO
BpeMeHHOM oOnactu u nosegeHue ['B3 cpasy 3a npenenamu 3ByKOBOTO JUara3oHa.

2.2. HoBblii TeOpeTHYECKHUA AaHAIH3

TarenbHbINA TEOPETUUECKHUM aHaTIN3 3BYKOBBIX LIENEH BBISBIISET MHOXKECTBO BO3MOMXKHBIX
MIPUYWH, JISTAOIINX XapaKTEPUCTUKN HECTAOMILHBIMHA U OCOOCHHO U3MEHSIOITUMUCS B 3aBUCUMOCTH OT
CUTHaJa. DTH U3MEHEHHUS 4acTO UMEIOT IMOCTOSIHHBIE BPEMEHH, BBI3bIBAIOIINE SIBJICHUS MaMSITH, a TAKXKe
MPUBOJIAT K JIETPAIAlIMK BaKHBIX COCTABIISIFOIIMX CUTHAJIA OTBEYAIOIUX 32 €CTECTBEHHOCTh 3BY4aHHUSI.

Jlns ananu3a UCKaKeHUH MOXKET OBbITh IIPEUIOKeHa HOBas MOJIEb TECTUPOBAHUS CXEMbI (HOBBIN
KOMIICHCAIIMOHHBIM METO/I TECTUPOBAHUS), BKIIIOUYAIOIAs UICATBHYIO JTUHUIO 3a1epKKu X1,
JIOTIOJTHUTEIBHBIN UIealTbHBIN yeunuTeab A2 u cymmarop X2 (puc. 2).
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Puc. 2. KoMneHcanmoHHbII METOJI N3MEPEHNS NCKAXKEHUH

HpI/I HU3MCPCHUHN KOMIICHCAIITMOHHBIM METOAOM BXOI[HOI71 CUTHAJI ABJIACTCA 3TaJIOHOM U HE OOJI?KEH
MOJIBEPTaThCsl HUKAKOH 00pabO0TKe KpOME MacIITaOMPOBAHMUS U CIBUTA BO BPEMEHHU.

JIro0o¥ ycHuTellh UMEET 3a/ICPKKY MPOXOXKIACHHsI curHaa (time Propagation Delay).
VIMeHHO Ha 3TO BpeMsl U JOJDKCH OBITh CIBUHYT BXOJHOW CUTHAN KakK ATaloH. OpUEeHTHPOBOYHOE
3HaUEHUE 3aJIepKKU OepyT ¢ ropu3oHTabHOTO yuacTtka ['B3 rpaduka boge. OxonuarenbHoe 3HaYEHUE
YTOUHSIETCS B IPOIIECCE TECTUPOBAHUS CIICIUATLHBIMU CUTHAJIAMH (CM. T1.3).

Jlanee myTeM CpaBHEHMSI IByX CUTHAJIOB (ITyT€M BBIUUTAHUS OJJHOTO U3 JPYroro) v Moixy4aroT
MPOJIYKTHI HCKaXCHUH.

[Tponiecc n3MepeHust MOKET MPOU3BOIUTHCS JBYMsI CIIOCOOAMHU:
1) myTeM BbIUMTAHUS CABUHYTOTO BO BPEMEHU (Ha BpeMs 3aJI€pKKU MTPOXOXKACHHSI CUTHAJIa) BXOJHOTO
CHUTHaJIa U3 BBIXOJIHOTO HAIPSKEHUS TPUBEICHHOTO MO YPOBHIO K YPOBHIO BXO/IHOTO jAeneHueM Ha Ky ¢
MOCTIENYIOIUM YMHOKeHHeM Ha Ky (Koa(pdHUIHMeHT ycuieH!s Ha 9acTOTe TECTHPOBAHUS);
2) myTeM BBIYUTAHMS CABUHYTOTO BO BpPEMEHM BXOJIHOTO CUIHajla YMHOKeHHOro Ha Ky (nmpuBeneHHOTro
10 YPOBHIO K BBIXOJIHOMY) U3 BBIXO/IHOTO HAIIPSDKEHUST Kak MTOKa3aHO Ha pucC. 2.

Bropoii ciocob npeanouTHTENbHEE TaK KaK cpa3y MOITydaeM BCe MPOAYKTHl HCKAKSHUN B
HaTypaJbHOM MaciTade, B TOM YUCIIe U HCKaKEeHHs MaMAaTH (memory distortion) KOTopbie HE
BBIABIISIIOTCS HUKakuMu pyrumu tectamu (KHU, UMU u nip.). B cumynsarope ycunutens A2 MOXET
OBITh 3aMEHEH MPOCTOH Olepalrel yMHOXKEHHUs, a CyMMarop X2 — onepanueil BBIYUTaHUS CUTHAJIOB.

Yeunurenu 6e3 OOC coCToAT U3 IBYX OCHOBHBIX Y3JIOB:
ycunuTenb HanpspkeHus (YH) u ycunuTens Toka - BeixogHo# kackan (BK).

O0a >THX y371a UMEIOT MaJloe BPEeMs 3aJIEPKKU IPOXOKIeHUs curHaia (He oonee 50 HC) U Kak
MPABHUJIO IOCTATOYHO IIMPOKOIOIIOCHBI TaK KaK HE OXBau€HbI KOppEeKILIMeH A o0ecreueHus: yCTOMuInBoi
paboThI U CYIIECTBEHHO OTPaHUYMBAIONICH TIOIOCY MPOIMYCKAHHS.

TunoBoe BpeMs 3aJIep>KKH MPOXOKIeHUs curHana B ycunutensx ¢ OOC HaxoquTcs B mpeaenax
0,2...2 MKC ¥ TOIBKO MHOT/IA onycKaeTcst Hrke 0,1 MKC. B pEIKUX YCUITUTENAX.

CrnenyeT pa3nuyaTh CIEAYIONIUE BUAbI HCKAKEHUH:

— HeJWHEeHHbIe UCKAXECHUS B BUJIE TAPMOHUK (JOMOIHUTEIbHbIE TADMOHUKHY B CIIEKTPE) U MPOTYKTHI
MHTEPMOIYIISIIIAN B CITydae MYJIbTUTOHAIEHBIX CUTHAJIOB;

— JIMHEWHBIC UCKKEHHS: N3MEHEHHE aMILTUTYbl CUTHAIA U ero (assl 6e3 1o0aBneHus
TrapMOHHYECKHUX COCTABIISIONINX;

— TepeXOIHbIe NCKAKEHUS — MCKAXCHHUS CBSI3aHHBIE C TOCTOSHHBIMU BPEMEHH BXOJIHBIX LIETICH 1
neneid OC. DT UCKakeHUs Ha BpeMs IEPEXOAHOT0 MPOoIecca COMPOBOKAAIOTCS
JIOTIOJTHUTEIHHBIMHA TAPMOHUYECKUMH COCTABIISIOMIMH [3];

— HCKa)XCHUS MaMATH (MCKAKEHUS CBSA3aHHBIC C TETUIOBBIMHU IPOIIECCAMU B IOYTIPOBOIHUKAX U C
AIEKTPUIECKUMH MTOCTOSTHHBIMU BPEMEHH);

— JIUHAMHUYECKHE MCKAXEHUS CUTHAJIa MPH JIF0OOM OTKIIOHEHUH OT CHHYCOHJIAIbHOTO CUTHAA:
U3MEHEHUE YaCTOThI, U3MEHEHHE aMILTUTY/bl WJIK U TO U IPYTO€ OJTHOBPEMEHHO YTO M UMEET
MECTO B 3BYKOBBIX CHTHAJIaX HEMPEPHIBHO.



TpaauIIMOHHBIMU METOAAMU U3MEPEHUS UICKAKEHUH BBISBIISIETCS TOJIBKO MEPBBIN BUJT UCKAXKEHUN
KOTOPBIH c1ab0 KOppenupyeT ¢ Ka4eCTBOM 3BYKa.

[Tocneanuii BUI CKaKEHUI 3aBUCUT OT BPEMEHH MPOXOXKIEHUS CUTHAJA B YCHIIUTENE OT
KoToporo 3aBUCHT ObicTpozeiicTBre OOC. DTOT BUA UCKaXEHHI HanOosee HeOMaronpusTeH, TaK Kak
BEJIET K JIerpaJaliy 3ByKa - «CMa3bIBaeT» TOHKHE JeTalld 3ByKOBOTO MaTepHara.

Yeunurenu ¢ o6mieit OOC nmoaBepKEeHBI BCEM BUAAM UCKKEHUH, B TO BpeMs KaK yCUIUTENN 0e3
OOC npakTUYECKN HE MOABEPKEHBI MOCIECAHEMY BUAY UCKAXKEHUM.

3. HoBblii HA00P TECTOBBIX CHTHAJIOB.

KoMmrieHcalmoHHBIN METOI M3MEPEHHSI HCKAKEHUI HE HOB, OTHO M3 TIEPBBIX YIIOMUHAHUI 00 3TOM
Metojie onrcano B [4]. Ciaenyromye yHOMHHAHUS MOYKHO HalTH B paboTax [5] u [6].

K Henocrarkam yka3aHHBIX METOJIOB MOKHO OTHECTH TO, UTO B KQU€CTBE JIMHUU 3aJACPKKH JIJIS
BXOJHOTO cHrHazna npuMeHsuinch RC-nenouku. Takne TMHUYM 3a1€p>)KKH BHOCAT JIUHEHHBIE UCKAXKEHUS B
TECTOBBIE CUTHAJIBI YTO HEIOMYCTUMO.

J151s BBISIBJIEHUSI BCEX BUIOB MCKaXEHHUI HE0OXOMMO UCIIOIb30BaTh UCANbHYIO JTHHUIO
3a/IEPKKHU YTO BO3MOXKHO B CUMYJISITOPaxX B MPOLECCE OTIIAJKHU CXEM, a TAKKE MPUMEHSTh BMECTO
CTAI[MOHAPHBIX CUHYCOUJANBbHBIX CUTHAJIOB O0JIee CII0KHBIE TECTOBBIE CUTHAJIBI.

K Takum curnazam MOKHO OTHECTH CIEAYIOIINE CUTHAIIBI:

- Oypctel yactoroit 10 kI'11 ¢ Yepeayromieics: moaspHOCTHIO IEPBOTO MOTYIIEPUO/IA;

- Oypctsl yactoToit 10 kI'11 pazHoit ammmuTyas! 06e3 paspeiBa (asbl;

- Oypctel yactoroi 10 u 20 kI'11 63 pa3psiBa ¢asbl, B TOM YUCIIE U PA3HOW aMILTUTYIIBI;
- TpeyroJyibHble curHanbl yactoroi 10 kl'm.

[lepen momaveil TakMX CUTHAJIOB HA BXOJl TECTUPYEMON MOJIENIN YCUTTUTENS UX MOIBEPTaoT
obpabdorke ®HY 100 [ 1.

[IpumeHeHre KOpOTKUX OypCTOB CIAEAYIOMUX APYT 3a IPYroM ¢ MHTEpBajoM B 1...3 mepuoaa
MO3BOJISIET BBIICTUTH B May3aX KakK MEPEXOJHbIE UCKAKEHHUS, TAK U UCKAKEHUS MaMSITH KOTOPhIE MOTYT
OBITh 3aBUCUMBI OT MOJIIPHOCTHU MEPBOTO MOMYIMEPHOAa B OypcTax.

B xauectBe 3Ta0HA IPOAYKTOB UCKAXKEHUM B YCTAHOBUBIIIEMCS PEKUME MOXKHO HCIIOJIb30BaTh
MIPOYKTHI NUCKKCHHUI BBIJICJICHHBIE C TIOMOIIBIO pexkekTopHoro ¢huibTpa Ha 10 k[, puc. 3
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Puc. 3. PexxexkropHsiii punsrp Ha yactoty 10 KI'11

Juarpamma boze Takoro ¢uibTpa npeacrasieHa Ha puc. 4
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Puc. 4. [luarpamma bone pexxekropHoro puisTpa.

W3 nuarpammel boge BUIHO YTO yXe HaYMHAsI €O 2-1 TapMOHUKH TECTOBOI'O CUTHalIa
k03 puimeHT nepenaun GUIbTpa paBeH 1, a MakcUMaIbHOE OTKIIOHEHHE 110 (a3ze MeHee 45 rpaaycoB.

[Ipu ucnonp3oBanuK Takoro GpuisTpa, HarpuMep B mporpamme Micro Cap 3amycKaroT TecT
Transient Ha 2 MC ¥ CMOTPSAT IPOAYKThI UCKKeHU B MHTEepBasie 1,7 ....2 Mc (T. €. T0 OKOHYaHUH
NEePEeXOAHBIX MPOLIECCOB B (PUIIBTPE).

MO’KHO ¢ YBEpEHHOCTBIO CKa3aTh YTO YK€ CO BTOPOTO Iepuojaa curtana yactoror 10 k' y
MOAABIISIONIETO OOJBIIMHCTBA YCUIUTENEH CIEKTP HCKAKEHUH MaJlo OTIIMYAETCs OT CIIEKTpa B
ycTaHOBUBIIEMCS pexuMe. [103ToMy npu npoBeeHnn TecTa KOMIIEHCALIMOHHBIM METOJIOM 3aja4ya
MH)KEHEepa MCIIOB3YIOIIET0 3TOT METO/I COCTOUT B TOM YTOOBI ITOJYYUTh MAaKCUMaJIbHOE COBIA/ICHUE
MIPOAYKTOB UCKaKEHUI BTOPOro nepuoja OypcToB U MOCIEAYIOUUX C IPOAYKTaMHU UCKa)KEHUN Ha BBIXOJIE
PEKEKTOPHOTO (DMIIBTPA KaK MO aMILTUTYAE, TaK U 1Mo (popme. DTO JOCTUTACTCS YTOUHEHHEM Kak
uealIbHOM JIMHUY 33J€PKKHU, TaK U KodpdunueHTa nepeaadn. Mx 3HadeHUsI MOI'yT HE3HAUUTEIBHO
OTIMYATHCS OT 3HaYeHM 1t yacToThl 10 KI'1] Tak KaK MpOAYKThI HCKaXEHUM HaxonaTcs Ha yacrtorax 20
KkI'11 1 BEIIIE.

4. Koppeasinusi ¢ TeCTaMH NPOCJIYIIMBAHUS

B pabote [1] moka3aHO 4TO YCUIIUTENHU C OTCYTCTBYIOIIMMHU UCKAKCHUSIMHU MTAMSTH (B YaCTHOCTHU
JIAMTIOBBIE YCUJIMTEIHN) BHITOHO OTJIMYAIOTCS 110 KaYeCTBY 3BYKa OT yCUIIUTENIeH B KOTOPBIX MOA00HBIE
WCKaXCHUS IIPUCYTCTBYIOT.

bt mpoBeneH ananu3 nHbopMauu 0 6e30CHBIX YCHIUTENIX Takux GupM kak Densen,
Threshold, Pioneer, Nakamichi, Akai a Taxxe 00 ycunutensx 6e3 ucnonb3oBanus nodansHoit OC Takux
paspabotunkoB kak Yapnes Xancen, Henbcon Ilace, Jeff Rowland, Mike Malinowksi, Bmagumup
[Mymypun (Lamm), Urops CembinnH, Urops Bunorpaackuii u ap.

HecMoTpst Ha OTHOCUTENHHO BBHICOKHM YPOBEHb UCKAKEHUN MO CPABHEHHIO C YCHIIUTEISIMU
umeromumMi ryookyro OOC UMEHHO 3TH YCHIIUTENN 00ECIIEeUNBAOT HaWTy4lllee KauecTBO 3ByKa. U 310
HE YIMBUTEIBHO, BE/Ib 3a/IepKKa MPOXOXKICHHS CUTHAIA B TAKUX YCUJIUTEINSAX HUYTOXKHO MaJia, a CIEeKTp
TapMOHHK KOPOTKHH, CTIaIal0OIIUH.

OnHOBpeMEHHO Mpojieana Oonbinas padora ¢ moaensmu ycuinutenein ¢ OOC. Bpems 3anepxku
MIPOXOXKICHUS CUTHAJIA B TAKUX YCUIIMTENSAX Konebmnercs B nmpeaenax 0,2...2,0 mkc. bonee Toro, Takue
YCUJINTENH UMEIOT HU3KYIO YacTOTY MEPBOTO MOJIOCA, UX BBIXOJHOE CONMPOTUBIICHNE HE MIOCTOSHHO B
3BYKOBO 10JI0C€ ¥ UMeeT (Pa3oBbIii CABHUT B COOTBETCTBUU C (Da30ii MeTIEBOrO YCHIICHHUS UTO TaKKe He
CIOCOOCTBYET KaueCTBY 3ByKa. Pe3ynbrar moBTOpsics ¢ HEM30€KHOM CTaOMIBHOCTBIO: YeM MEHbIIIE
3aJIepKKa MPOXOXKICHUS CUTHaJla — TeM Oosee ObicTpozeiicTBytomtast OC, TeM Jydilie OHa CIIPABISIOTCS



C KOMMYTAIIMOHHBIMU U IPYTUMH BUIAMU UCKAKCHUIA, TEM MEHBIIIE MOAEIN TaKUX YCHIIUTEICH
MOJBEP>KEHBI TUHAMUYECKIUM MCKa)KEHUSIM B MOMEHTBI U3MEHEHUS KaK YacTOThI, TAK ¥ aMILJTUTY/IbI
BXOJIHOTO CHTHAJIa, M TeM MEHBIIIEC ITyMOBas MoACTaBKa npu uzmepennu UMW a 3HAYUT U BhIIIIE
KOppEJsLuUs C KaueCTBOM 3BYKa.

5. BeiBoOS.

[IpencraBiieH KOMIIEHCALIMOHHBIM METOJT U3MEPEHUS BCEX BUIOB UCKaXEHU. MeTo/ peain30BaH
¥ ONpoOOBaH Ha OOJBIIIOM KOJMYECTBE MOJICTICH YCUIIUTENeH 3BYKOBOM YacTOTHI M TOKA3all BBICOKYIO
3 (HEKTUBHOCTS.

CeronHs Korjia HU oJlHa pa3paboTKa ayIuOyCUINTENeH He 00XoauTces 6e3 MmpeaBapuTeIbHOTO
MOJICIUPOBAHMS B CUMYJISITOPE U ONTHUMM3AIMH TAKMX OCHOBHBIX MapaMeTpPOB Kak 3arac 1o dase u
YCUJICHUIO HA PEaKTUBHON HArpy3ke menaecoodpasno uzmepsth ['B3 u ananu3upoBaTh €ro MoBeIeHUE
JTaJIEKO 3a MpejenamMu 3ByKoBoro auana3zoHa. Cran ['B3 nomkeH ObITH IJIaBHBIM U HE IPUHUMATH
OTPULIATEIBHBIX 3HAYCHUH.

[Tpu pazpadotke ycunureneit ¢ OOC cnenyer nzberars paspadorok ¢ ['B3 6omnee 100 He. B
nuanasone yacTtoT oT 5 kI'1q 1o 300 xI['u. [Togbemsl ['B3 3a mpenenamu 3ByKoBOTO J1Mara3oHa BhIIIE
100...150 uc B quamasone yactoT 10 300 x['m HexenarensHel. HeOonpmoi noaseM I'B3 ¢ HEBBICOKOI
JTOOPOTHOCTHIO IOMYCTUM B paiioHe 1 MI'Il 1 BhIlIIE ¢ MOCIEAYIOMIKUM IaBHBIM criajioM. HamGonee
MIPEATNIOYTHTEILHBIMU CIIEYeT MpU3HaTh yeuauTenu noctossuaoro Toka (YIIT) y kotopsix 'B3
MOCTOSTHHO OT MH()PAaHU3KHUX YACTOT.

[TpumeHeHne 3Toro MeTo/ia Ha 3Tamne pa3padoTKU MO3BOJIUT CYIIECTBEHHO MOBBICUTH YPOBEHb
pa3paboToK.
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