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. Knaccuueckas TeopeTudeckasi MOAEIb ayAHOyCUIUTENS

Lenb n3mMepeHus TEKYIUX UCKa)KEHH COCTOUT B TOM, YTOOBI OXapaKTepHU30BaTh T€HEPATOPHI
uckaxeHuil. OrpaHu4eHre MOJIOCH U HeNMHEHas nepeaaToyHasi QyHKIUs U3MEPSIIOTCS AJIsl TOTO, YTOOBI
MOJTHOCTBIO 0XapaKTEPU30BaTh TECTUPYEMYIO CXEMY H OTPE/ICIHUTh €€ NCKAKEHUS TSl TF000T0
ayIMocHrHaia. XapakTepuCUKU FeHepaTopoOB UCKAKEHUN TPOU3BOASITCS CUHYCOUJAIbHBIMU CUTHATIAMH.

OTOT NOJXO[ SBJISIETCS CTPOTUM U JEHCTBUTENEH /10 TEX MOP, [TOKA IEHCTBUTEIbHA caMa
Mojienb. CripaBeATMBOCTh MOJIETTH UCKaKEHUS IIMPOKO MPU3HAHA, J1a)Ke HECMOTPSI Ha TO, UTO 3Ta
MO/JIeJIb HE IPUHUMAET BO BHUMAHNE U3BECTHBIC SIBIICHUS UCKAKECHUMN:

- IePEXOIHbIE HHTEPMOAYISALIMOHHBIE HCKAKEHUS,

- UCKaXEHUSI TaMSTH,

- TUHAMHUYECKUE UCKaKEHUS CBSI3aHHBIE CO CIIOKHBIM XapaKTEPOM peajbHBbIX CUTHAJIOB,
- HCKa)KEHUS BO BpEMEHHOM 00J1acTH.

[TprunHa 5TOTO B TOM, YTO MPUMEHSIOTCS yCTApEBIINE TPAAUIIMOHHBIE METOABI U3MEPEHUN C
NPUMEHEHUEM CTaHAAPTHBIX U3MEPUTEIBHBIX TPHUOOPOB U CHHYCOUIATbHBIX CUTHAJIOB B
ycTaHoBUBIIEMcs pexkume. OTHaKO MPUMEHEeHHEe 0oiee CI0KHBIX TECTOBBIX CUTHAJIOB B BUJIE OypCTOB U
CHUTHAJIOB TPEYTOJBHON (POPMBI IPH U3MEPEHNUHN UCKAKEHUH KOMITEHCAIIMOHHBIM METOJIOM TTOKa3bIBAET,
YTO JIMHEHHBIC U HEJIMHEHHBIE NCKAKEHHUSI MOTYT KOMOMHHUPOBATHLCS O0Jiee CI0KHBIM 00pa3oM, 4eM B
KJIACCUYECKOM Mojienu ycunutens. Takum o0pa3om, UX HETUHEHHOCTh HE MOXKET OBITh aJIeKBaTHO
MIpOaHAIM3UPOBAHA C TOMOIIBI0 CHHYCOHUIAJIbHBIX BOJH U, CIEOBATENBHO, C TOMOIIBIO KJIACCHUECKHUX
M3MEPEHUN UCKAXKEHUN.

bbuta monbITKa OlIEHUBATh KAY€CTBO YCHIIUTENEH ¢ TOMOIIBI0 TuddhepeHIManTbsHOro TecTa
«tpsimoro nposona» (SWDT - «straight-wire» differential test) [2]. OqHako 3TOT TeCT U3MEPSLT
BEKTOPHBIE MMOTPEIIHOCTHU a HEe UCKaxeHUsI. U XOTs ycIIOBUEM BBITIOJHEHUS TECTa IOJKHA OBITH 3a/IepiKKa
IIPOXOXAECHUS CUTHAJIA HA YACTOTE TECTUPOBAHMSI BCETO 8 HC MOJIOKUTENBHBIN pe3ybTaT TecTa He
rapaHTHUPOBAJ KAY€CTBO 3ByKa TECTUPYEMOTO YCHIIUTENS TaK KaK HE YUUTHIBAJ MPOIYKTHI HCKAKEHUHN BO
BpeMeHHOU oOnactu u noBeeHune ['B3 cpasy 3a npepenamu 3ByKOBOTO JHAIa30Ha.

2.2. HoBblii TeopeTHYeCKUH aHAIH3

TurarenbHbIi TEOPETUUECKHUI aHATIN3 3BYKOBBIX IIENIEH BBISIBISET MHOXKECTBO BO3MOKHBIX
MIPUYHWH, JIeTAI0IINX XapaKTePUCTUKN HECTAOMIBFHBIMUA U OCOOCHHO U3MEHSIOLTUMUCS B 3aBUCUMOCTH OT
CUTHasa. DTH U3MEHEHHUS YaCTO UMEIOT NTOCTOSIHHBIE BPEMEHH, BBI3bIBAIOIIME SIBJICHUS MMaMSITH, a TAKXKe
MPUBOJAT K JIETPAIALNH BaXKHBIX COCTABIISIFOLIUX CUTHAJA OTBEYAIOLIUX 33 €CTECTBEHHOCTh 3BYYaHMSI.

st aHanM3a MCKaXEHUN MOXKET OBITh MPEIJIOKEHA HOBasi MOJIENb TECTUPOBAHUS CXEMBI (HOBBIN
KOMITEHCAIIMOHHBII METOJl TECTUPOBAHMUSI ), BKIIIOYAIOIIAs UCANbHYIO JTMHUIO 3a1ePKKU X1,
JIOTIOTHUTENBHBIN UlealbHbIN yeunuteab A2 u cymmarop X2 (puc. 2).
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Puc. 2. KomneHcaninoHHBIN METO H3MEPEHUS UCKAKESHUI

[Tpu n3mMepeHrH KOMIEHCALMOHHBIM METOIOM BXOJJHOM CUTHAJI SIBJISIETCS 3TAJIOHOM U HE JIOJDKEH
MOJBEPTaThCsl HUKAKOH 00pabOoTKe KpOMe MacIITa0MPOBAHNUS U CIBUTA BO BPEMEHHU.

JlroOo¥i ycunuTenb UMEET 3aIePKKY MPOXOKAeHHs curHana (time Propagation Delay).
HIMeHHO Ha 3TO BpeMsl U JOJDKECH OBITh CIBUHYT BXOJHOWM CHUTHAN Kak 3TasioH. OpueHTHPOBOYHOE
3HaueHHe 3aJepKKHU OepyT ¢ ropusoHTanbHOro yyactka I'B3 rpaduxa bone. OkoHuarenbHoe 3HaUeHUE
YTOUHSETCA B MIPOLIECCE TECTUPOBAHUS CHELMATBHBIMY CUTHAJIaMU (CM. 11.3).

Jlanee myteM cpaBHEHMsI JBYX CUTHAJIOB (IIyT€M BBIYUTAHUS OJHOTO U3 JPYTOro) U MOIYyYaroT
MIPOAYKTBI HCKA)KEHHM.

[Tpouecc n3MepeHust MOKET MPOU3BOIUTHCS ABYMS CIIOCOOAMMU:
1) myTem BbIUMTAHMS CABUHYTOTO BO BpEMEHHU (Ha BpeMsl 3aJICPKKHU IMPOXOXKIECHUS CUTHAJIA) BXOIHOTO
CUTHaJIa U3 BBIXOAHOI'O HAIPSKEHUS [IPUBEIEHHOTO [0 YPOBHIO K YPOBHIO BXOJHOTIO jenaeHrueM Ha Ky ¢
HOCIIEYIOIUM YMHOKEHHEM pe3yiibTraTa BeluuTanus Ha Ky (ko3¢ (uIMeHT yCHUIIeHUs Ha 4acToTe
TECTUPOBAHUSA);
2) myTeM BBIYUTAHMS CABUHYTOTO BO BpPEMEHM BXOJIHOTO CUTHajla yMHOKeHHOTo Ha Ky (mpuBeneHHOTro
10 YPOBHIO K BBIXOJIHOMY) U3 BBIXO/IHOTO HAIIPSDKEHUSI KakK [MOKa3aHO Ha puC. 2.

Bropoii ciocob npennoyTuTenpHee Tak Kak cpa3y MojydyaeM BCe MPOIYKThl UCKAKEHUN B
HATypaJbHOM MaciITade, B TOM YHUCIIe U UCKaKeHUs mamsaTH (memory distortion) KoTopelie He
BBIABIISIIOTCS HUKakuMmu apyrumu tectamu (KHU, UMW u np.). B cumynsrope ycunurtens A2 MOXET
OBITh 3aMEHEH MPOCTOM Olepalueil yMHOKEHHs, a CyMMaTop X2 — omnepanueil BBlUUTaHUs CUTHAJIOB.

Yeunurenu 6e3 OOC cocTOAT U3 ABYX OCHOBHBIX Y3JIOB:
yeunurtenb HanpsbkeHus (YH) u yennurens Toka - BerxogHoit kackaj (BK) kotopslit yaie Bcero He
HYXXJIaeTCsl B UHAYKTUBHOCTH Ha BBIXOJIE.

O06a >THX y371a UMEIOT MaJloe BpeMs 3a/Iep’KKU POXOXKIACHUs curHaia (He 6onee 50 HC) 1 Kak
IIPABUJIO IOCTAaTOYHO LIMPOKOIIOJIIOCHBI TaK KaK HE OXBau€HbI KOppeKLKeH A1 00ecreueHus: yeTournBoi
paloThI U CYIIECTBEHHO OIrPaHUYMBAIOLIECH MOIO0CY MPOIMYCKAHUS.

TunoBoe BpeMs 3aJIepKKH MPOXOKAEHUs curHana B ycunutensx ¢ OOC HaxoquTcs B npeaenax
0,2...2 MKC ¥ TOJIbKO UHOTAA onyckaercs Huxke 0,1 MKC. B peIKUX YCUIUTEISIX.

Crnenyet pa3nuyaTh CIEAYIOLIUE BUIbI HCKa)KEHU!

— HEJIMHEHHbIE UCKAXXECHUS B BUJI€ TAPMOHMK (JONOIHUTEIbHbBIE TAPMOHUKH B CIIEKTPE) U MPOLYKTHI
MHTEPMONYJISIIIUU B CITy4ae MYJIbTUTOHAIBHBIX CUTHAJIOB;

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

— TepeXOIHbIE NCKAKEHNUS — MCKAXCHHUS CBSI3aHHBIE C TOCTOSHHBIMU BPEMEHH BXOJIHBIX LIETICH 1
neneit OC. DT UCKaKEHUs HAa BPEMsI IIEPEXOTHOTO MPOIECcca COMPOBOKIAOTCS
JIOTIOTHUTEIHLHBIMU TAPMOHUYECKUMHU COCTABIISIOMMUMH [3];

—  MCKa)XEHUS NaMATH (MUCKaKEHUsI CBSI3aHHBIE C TEIUIOBBIMHU MIPOLIECCAMU B MOJIYIIPOBOAHUKAX U C
ANEKTPUYECKUMH TOCTOSIHHBIMU BPEMEHH);

— JIUHAMHUYECKHE MCKAXEHUS CUTHAaJIa MPH JIF0OOM OTKIIOHEHUH OT CHHYCOHJIAIbHOTO CUTHAA:



HU3MCHCHHUC YaCTOTbI, USMCHCHUC aMINUIUTYAbI WJIX U TO U APYro€¢ OAHOBPECMCHHO YTO U UMCCT
MECCTO B 3BYKOBBIX CMT'HaJ1aX HCIIPEPBIBHO.

TpaauIIMOHHBIMU METOAAMHU U3MEPEHUS UICKAKEHUH BBISBIISIETCS TOJIBKO MEPBBIN BUJT UCKAXKEHUN
KOTOPBIH c1ab0 KOppenrpyeT ¢ Ka4eCTBOM 3BYKa.

[Tocneanuii BUI CKaKEHUN 3aBUCUT OT BPEMEHH MPOXOXKIECHUS CUTHAJA B YCHJIUTENE OT
KoToporo 3aBUCHT ObicTpozeiicTBre OOC. DTOT BUA UCKaXEHHI Hanbosee HeOMaronpusTeH, TaK Kak
BEJIET K JIerpaJaliy 3ByKa - «CMa3bIBaeT» TOHKHE JeTalld 3BYKOBOTO Marepuara.

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

3. HoBblii HA00P TECTOBBIX CHTHAJIOB.

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

K Henocrarkam yka3aHHBIX METOJIOB MOKHO OTHECTH TO, UTO B KQUE€CTBE JIMHUU 3aJACPKKH JIJIS
BXOJHOTO cHrHajna npuMeHsunch RC-nienouku. Takne TMHUYM 3a1€p>)KKH BHOCAT JIUHEHHBIE NCKAXKEHUS B
TECTOBBIE CUTHAJIBI YTO HEIOMYCTUMO.

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

K Takum curnazam MOKHO OTHECTH CIEAYIOIINE CUTHAIIBI:

- Oypctel yactoroit 10 kI'11 ¢ Yepeayromeics: moaspHOCTHIO TIEPBOTO MOTYIIEPUO/IA;

- Oypctsl yactoToit 10 kI'1y pazHoit ammmuTyas! 06e3 paspeiBa (asbl;

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

[lepen momaveil TakMx CUTHAJIOB HA BXOJl TECTUPYEMON MOJIENIN YCUITUTENS UX MOJIBEPTatoT
obpabdorke ®HY 100 k[

[TpumeneHre KOpOTKUX OypCTOB CIAEAYIOMUX APYT 3a IPYroM ¢ HHTEpBajoM B 1...3 mepuoaa
MO3BOJISIET BBIICIUTH B May3aX KakK MEPEXOHbIE UCKAKEHUS, TAK U UCKAKEHUS MaMSITH KOTOPhIE MOTYT
OBITh 3aBUCUMBI OT MOJIIPHOCTHU MEPBOTO MOMYIEPHOAa B OypcTax.

B kxauecTBe 3Ta0HA TPOAYKTOB UCKAXKEHHM MEPBBIX IBYX TECTOBBIX CUTHAJIOB B YCTAHOBUBILIEMCS
pEeXHMME MOXKHO HUCIIOJIb30BaTh MPOIYKTHl UCKa)KEHUH BbIIEJICHHBIE C IIOMOIIBIO PEKEKTOPHOTO (DUIBTpa
Ha 10 k[', puc. 3

L1
IaTalal gt
X1 9.55m X2
c1
R1 |
ut 1 — “ L . > ist
600 26.53n
€2 = [ EEE
26.53n
2 3 =+
9.55m

Puc. 3. Pexexropusiii puieTp Ha gactory 10 x['1x



Huarpamma boze Takoro ¢uibTpa npeacrasieHa Ha puc. 4
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Puc. 4. Jluarpamma bone pexxekropHoro puimsTpa.

W3 nuarpammel boae BUIHO YTO yXe HaYMHAsI €O 2-1 TapMOHUKH TECTOBOI'O CUTHaIa
ko3 uieHT nepenaun GUIBTpa paBeH 1, a MakcUMaIbHOE OTKIIOHEHHE 10 (a3ze MeHee 45 rpaaycoB.

[Tpu ucnonp3oBaHuu Takoro (GpuisTpa, HarpuMep B mporpamme Micro Cap 3amyckaroT TecT
Transient Ha 2 MC U CMOTPST NPOAYKTHI UCKakKeHUH B uHTepBaie 1,7 ....2 Mc (T. €. 0 OKOHYaHHUH
MEePEXOAHBIX MPOIECCOB B (PHUIIBTPE).

MOoXHO ¢ yBEpEHHOCTBIO CKa3aTh 4YTO YK€ CO BTOPOro nepuoja curuaina yactoroit 10 kI'my
MOAABIISIONIETO OOJBIIMHCTBA YCUIIUTENEH CIIEKTP HCKAKEHUH MaJlo OTIIMYAETCs OT CIIEKTpa B
ycTaHOBUBIIEMCS pexuMe. [1o3ToMy npu npoBeneHnH TecTa KOMIIEHCAIIMOHHBIM METOJIOM 3ajadya
WH)KEHEepa MCIONB3YIOIIET0 STOT METO/I COCTOUT B TOM YTOOBI MTOJYYUTh MaKCUMaJIbHOE COBIAICHUE
MPOAYKTOB MCKaKEHUH BTOPOTo nepuoja OypcToB U MOCIEAYIOUIUX C IPOAYKTAMHU UCKa)KEHUN Ha BBIXOJIE
PEXEKTOPHOTO (PUIBTPa KaK MO aMIUIUTY/E, TaK U 10 popMe. ITO TOCTUTAeTCsl yTOYHEHHUEM KaK
U7ealIbHOM IMHUY 3aJePKKH, TaK U KodpunueHTa nepeaadn. Mx 3Had4eHUs] MOT'YT HE3HAUUTEIBHO
OTIMYATHCS OT 3HaUeHUH [ yacToThl 10 KI'1] Tak KaK MpOAYKTHI HCKaXEHUM HaxonaTcs Ha yacrtorax 20
kI'11 1 BEIIIE.

4. Koppeasinusi ¢ TecTaMH NPOCJIYIIMBAHUS

B paGore [1] moka3aHo YTO yCHJIMTENN C OTCYTCTBYIOIIUMHU UCKKEHUSMHU MaMsITH (B YaCTHOCTHU
JIAaMTIOBBIE YCHUJIMTEIH ) BHITOIHO OTJIMYAIOTCS 110 KaYeCTBY 3BYKa OT yCUIIUTENEH B KOTOPBIX MOAO0HBIE
WCKaXCHUS TIPUCYTCTBYIOT.

bt mpoBenen ananu3 nHbopMaI 0 6€30CHBIX YCHIUTENIX TakuxX GupM kak Densen,
Threshold, Pioneer, Nakamichi, Akai a Taxxe 00 ycunutensx 6e3 ucroib3oBanus nodansHoit OC Takux
paspabotunkoB kak Yapnes Xancen, Henbcon Ilacc, Jeff Rowland, Mike Malinowksi, Bmagumup
[Mymypun (Lamm), Urops CembinuH, Urops Bunorpaackuii u ap.

HecMoTpsi Ha OTHOCUTENHHO BBHICOKHM YPOBEHBb UCKAKEHUN TTO0 CPABHEHHIO C YCHIIUTEISIMHU
umeromumMi ryookyro OOC UMEHHO 3TH YCHIIUTENN 00€CTI€YNBAIOT HaWTy4Illee KauecTBO 3ByKa. U 310
HE YIMBUTEIHHO, BE/Ib 3a/IepKKa MPOXOXKICHHS CUTHAA B TAKUX YCUJIUTENSAX HUYTOXXHO MaJia, a CIeKTp
TapMOHHK KOPOTKHH, CTIaIAlOIIHH.

OpHoBpeMeHHO Tposenana OonbIiast pabota ¢ monensmu ycunureneit ¢ OOC. Bpems 3anepxku
MIPOXOXKICHUS CUTHAJIA B TAKUX YCHIIMTENSX Konebmnercs B mpeaenax 0,2...2,0 mkc. bonee Toro, Takue
YCUIIUTENH UMEIOT HU3KYIO YacTOTY MEPBOTO MOJIOCA, UX BBIXOJHOE COMPOTHBICHNE HE MIOCTOSHHO B



3BYKOBO 10JI0C€ ¥ UMeeT (Pa3oBbIii CABUT B COOTBETCTBUU C (Da30ii MeTIEBOrO YCHIICHHUS UTO TaKXKe He
CHOCOOCTBYET KaueCTBY 3ByKa. Pe3ynbTar moBTOPSUICS C HEM30EKHON CTa0OMIIBHOCTBIO: YEM MEHbIIE
3aJiepKKa MPOXOXKICHUS CUTHalla — TeM Oosee ObicTpozeiicTBytomtast OC, TeM Jydiie OHa CIIPaBISIOTCS
C KOMMYTAallHOHHBIMU U IPYTUMH BUIAMHU UCKAKCHUH, TEM MEHBIIE MOZCIIN TAKUX YCHIINTEIEH
MOJBEP/KEHBI JUHAMHYECKUM HCKA)KEHUSIM B MOMEHTBI U3MEHEHUS KaK YacTOThI, TAK U aMILJIUTY/bI
BXOJIHOTO CHTHAJIa, U TEM MEHbLIE IIyMOBas NoAcTaBKa npu usmepennn MMU a 3HauuT U BhIIIE
KOppEJsALUs C KaUECTBOM 3BYKA.

5. BuiBoa.

IIpencrasiieH KOMIIEHCALIMOHHBIN METOJ U3MEPEHUS BCEX BUIOB UCKaXCHUN. MeTon peann3oBaH
1 ONpoOOBaH Ha OOJIBIIOM KOJMYECTBE MOJIETICH yCHIUTE el 3BYKOBOM YacTOTHI M ITOKA3aJl BBICOKYIO
3¢ HEKTUBHOCTD.

CeromHs KOTIa HU OIHA pa3paldoTKa ayJuOyCHIIMTENIeH He 00X0auTcst 6e3 mpeaBapuTeIbHOTO
MOJISITUPOBAHUS B CUMYJISITOPE M ONTHMH3AINH TAKIMX OCHOBHBIX MMApaMeTPOB Kak 3arac 1o (dase u
YCUJICHHUIO Ha PEaKTUBHOW Harpys3Ke 1esiecoodpasHo u3mepsaTh [ B3 u aHanmu3upoBaTh €ro NoBeICHNUE
JAJICKO 3a MpeaenaMu 3ByKoBoro nuamna3ona. Crnan 'B3 gomkeH ObITh MIIaBHBIM U HE IPUHUMATh
OTPULIATEIBHBIX 3HAYECHU .

I[Tpu pazpabotke ycunureneir ¢ OOC cnenyet uzberats pazpadotok ¢ I'B3 6onee 100 He. B
nuama3zone yactot ot S5 kI 1o 300 xI'u. [Togpembr I'B3 3a npenenaMu 3ByKOBOTO Auana3oHa BbIIIE
100...150 ue B auamazone yactot 10 300 kI'11 HexxenarenbHbl. Hebonbimoit mogsem I'B3 ¢ HeBBICOKOH
JTOOPOTHOCTHIO JOIMYCTUM B paiioHe 1 MI'1 u BeIIIe ¢ mocieayronuM IiaBHbIM ciagoM. Haumbomee
IPEANOYTUTEIBHBIMU CIIEAYET IPU3HATh ycunuTenu nocrositHHoro Toka (YIIT) y koropeix ['B3
MOCTOSTHHO OT MH(PAHU3KUX YaCTOT.

[TpuMeHeHre 3Toro MeTo/ia Ha dTamne pa3padoTKU MO3BOJIUT CYIIECTBEHHO MOBBICUTH YPOBEHb
pa3paboTOK.
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