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BBEJAEHHUE

Jloopo moxkanoBarh B Spectral AB!

Spectral AB - MmorHbIii [ByXKaHAIBHBIA aHAIH3aTOp creKTpa. [IporpaMmma cBsI3bIBaeTCs ¢ JI000M
Windows coBMecTHMO# 3BYKOBO# KapToii, 4TOOBI 00ECTICYNTh CIIEKPATBHBIN aHAITH3 B PEXKUME
PEAJIBHOI'O BPEMEHMU, a Taxxe 3anucws, Bocnpouseedenue v BO3MOXKHOCTb [locm-0Obpabomku;
OHa MO3BOJISET BaM MOMYYUTh YaCTOTHYIO XapaKTePUCTHKY U UCKAKEHHE, a TAKIKE MO3BOJISET
npoBecTH (HYHKIHOHATbHBIC u3Meperust. Ona nomnepxusaeT beictpoe [IpeobpasoBanue @ypoe (FFT)
(pa3mepbl — 65536), oxro cerascusanust, yugposyio urempayuio, nepekpuisarouyio 0opabomxy,
yepeonenue, yoeparcanue nuka, 3anyck, npopedcusanue, cyaicerue noiocel uau okmaswt (11, 1/3, 1/6,
1/9, 1/12) , macirrabupyeT u 0TOOpaXkaeT, SKCIIOPTUPYET U nevamaem Bpemeniyio
Tocneoosamenvrnocms, Cnexmp, @asy, epagux mpexmeproi nosepxnocmu, 1 Cnekmpozpammy .
Yrunura Cuenanvnozo I'enepamopa IPOM3BOAUT PO30BBINA/OEIBIH 1ITyM, CBUIT-CUTHAJI, TOHBI U
HUMITYJIbChI. XOTs BCSI CHTHaJIbHAs 00paboTKa BhimostHsAeTcs Ha L{ITY, ucronHeHue B pexume
peaIbHOr0 BpEMEHH BO3MOYKHO C CETOIHSANIHUME MalliHaMK (TUIIMYHBIN MoKa3arenb Koppekuuu 30
I'iy va 60 MT'1r [Tentuym ¢ 1024 Toukoit FFT)

1. 3anyck [Ipumepos

[Iporpammoii npexycMOTpeH psii IpUMEPOB, KOTOphle TOMOTYT BaM M3y4uTh MHOTHE XapaKTePUCTHUKU
M BO3MOXKHOCTH 3TOM MOH_IHOﬁ IporpaMmal. Hxonn1 YCTAHOBJICHBI Ha MPOrpaMMHOM MEHCIKEPE,
yTOOKI II03BOJIUTHL BaM 6LICTpO 3aITyCKaTb aHaJIMU3aTop C KOppeKTHOﬁ yCTaHOBKOﬁ JUIA KaXX101ro
npuMepa. IIpocTo ABaXIbl HAKMHUTE HAa OJHOM U3 MKOHOK WM MUCITONb3yiiTe onmuio Maiin | 3arpyska
KOH(I)I/IpraHI/II/I JUJI BBIIIOJTHEHUS 3TOI'O IpuMepa.

2. 3amuTa oT KONMPOBAHUSA

Oro nporpaMMHoe o0OecIieueHHe SIBJISIETCs 3alUICHHOMN KOIKeH, ucroib3ytomeil Texuuky " Kitou
Pazpemenus”, koropas orpaHnurBaeT 00paboTKy B crierupuieckoM KommbloTepe. Hukakue
anmapathble cpezicTBa "dongl€’ He TpeGyroTcsl.

- Ecniu Ber mproOperu mporpaMMmHoe o0ecriedeHre, BaM Heooxomumo nonyuntsh Kimrou Paspemienus,
4T0O0BI IPOrpaMMHOe obecTieueHre ObIIO MOTHOCTHIO (hYHKIIHOHAIBHBIM.

- Eciiu Bei emie He nproOpenu mporpaMMHoe obecriedenne, Bel MokeTe nomyduts BpeMeHHbIi Kirou
Pazpemienus GecriaTHO WM IO 00SI3aTENBCTBO.

- HezaBucumMo ot siniieH3MoHHOT 0 cTatyca, Bel Moxere nucroinb3oBath pesxxum [loct-O6padoTky,
4TOOBI MPOaHATH3UPOBATh 000 n3 WAV daiino nocraBieHHOro odpasiua.

3. Moay4yenune Kioua Pazpemenus

"Kittou Pazpermienust” sIBIsieTCsl yHUKAJIBHBIM KOJIOM, KOTODBIH MO3BOJISIET OCYILECTBUTH
nporpamMMHyto ornepanuto. Jta Kitou Paspenienus ciapuBaercs ¢ "LientpanuzoBanasiM Komom",
KOTOpBIH SIBJISIETCS] YHUKAJIBHBIM JUTsl Baiero kommbtotepa. [lockonbky Llentpann3zoBanustii Ko
SIBIISIETCS CIIEUU(DUIHBIM IJIS1 KaXKI0T0 KOMITBIOTEpa, MBI HE MOXKeM olectieunTs Bac
cootBeTcTBytommM Kittouom Paspermienus 1o Tex mop, noka Bel He npuriere Ham cBoi
HenrtpamuzoBanusii Kon. Ortor LenrpannzoBannbiii Kox jierko noixyunTs, BEIOpaB KOMaHIy MEHIO
License | Status and Authorization u ciienys HHCTPYKIUSIM Ha SKpaHe.

Yt1o Takoe Auaausarop Cnexrpa

AHaIM3aTop CHEKTpa ABJISAETCS MHCTPYMEHTOM JUTSA IPeo0pa30BaHusl CUTHAIA U3 BPEMEHHOM
3aBHCHMOCTH B 4acCTOTHYIO. Eciu Bbl 3HAKOMBI ¢ 00BIYHBIM OCIIHILIOrpadoM, To Bl 3HaeTe, Kak
BBINJIAZUT BPEMEHHAS 3aBUCUMOCTE. YacTOTHAs 3aBUCMMOCTh U3BECTHA Kak crektp. Eciu Bel He
u3MepsieTe eAUMHCTBEHHBIN TOH, TO OCHMILIOrpad aeT HEMHOTO HHPOPMAIMK B OTHOIIEHHH YaCTOTHI;
TEM HE MEHee, aHAJIU3aTop CIEKTPa, HECOMHEHHO, IIOKAa3bIBAET 3Ty HH(OPMALHUIO. 3BYKOBOM
Ananuzarop Criektpa, 10 Onpe/IelIeHHI0, OrpaHu4eH 00paboTKOM CUTHATIOB Ha 3BYKOBO# monoce (0T
20 T 1o 20 000 I'm).  Crerupuueckwii mpeest 4acToThl OMPEASIAETCS BO3MOXKHOCTSIMHY BaIllei
3BYKOBOM KapThl (cMOTpH YacToTy AMCKPETH3ALUH IS TOMOTHUTEIBHON HH(OPMAIIUH).



1. Yto oH MOKeT aeaarn?

3BykoBoi AHanmuzatop CriekTpa peKOMEHIYeTCs IS M3MEPEHUST KOMITOHEHTOB () YHIaMEHTaIbHOU
YacCTOTHI, KOTOPBIE COJIEPIKATCS B 3ByKOBOM cHUrHasie. OH MOXET TOUHO U3MEPUTh YaCTOTY OJHOTO WIN
MHOTHX TOHOB M OMNPEJEIUTh PAa3INUNE YaCTOThI MEXTY HUMH.

2. Kak on padoraer?

[Iporpamma pabotaer BMecTe cO 3BYKOBOW KapToi Ha BalleM KomIbtotepe. [lomkmounte
ayTUOCUTHAJ, KOTOPBIN JOJDKEH OBITh M3MEPEH, K JTMHCHHOMY BXOIY WJIH B THE3[I0 MUKPO(pOHA Ha
00paTHOU CTOpOHE 3BYKOBOU KapThl. Spectral AB 3aTeM ucmonb3yer 3Ty KapTy JJIs TOTO, YTOOBI
BBINOJIHUTD " AHasIOro-ugpoBoe” mpeodpazoBaHue Ha ayJAHOCUTHANIE. JTOT OTIH(POBAHHBIN 3BYK
3aTeM MPOMIET Yepe3 MaTeMaTUICCKUI allrOpUTM, U3BECTHBIH Kak BricTpoe IIpeobpazosanue Oypbe
(FFT), xoTopslii mpeodpa3yeT CUrHAN W3 BPEMEHHOTO HHTEPBAa B YaCTOTHBIN. J{JIst BRIIOITHEHUSI
3TOro npeodpa3oBaHMs Ha BallleM KOMITbIoTepe ucnonb3yercs CPU.

Cmompu maxaxce:. Ilpumedanue, Bornpocs! Mcnionnenus

Cucremubnie TpeGoBanus

1. AnnapaTtHsble TpeGOBaHUS:

- IBM PC unu cosmectumsiii ¢ 80386 DX CPU wuiu Bhitie (486D X MUHMMAITBHO PEKOMEHIYEMBIi) +
munnmym 8 M6 RAM.

- Monurop VGA, crioco0Hbli 0T0Opa3uTs 256 1BETOB.

- XKectkwuii [luick co cBo60aHBIM mpocTpancTBoM 4M6. TpeOyetcst, YTOOBI JOMOTHUTEIBHOES
MIPOCTPAHCTBO XPAHUIIO 3BYKOBBIE (PaiiIIbI.

- MareMaTtuueckuii CO-mporeccop.

- Windows coBmecTumast 3ByKOBast KapTa: pekoMeHayeTcs: 16-0utoBast kapra

- MBIlIb WK JpYroe KOOpAUHATHOE YCTPOMCTBO.

2. [IporpamMMHBbIe TPEGOBAHMA'

Microsoft Windows95, Windows 3.1 + Win32s, WindowsNT
- JlpaiiBepst 3ByKoBo#t KapTs! (mommeprxuBatoiie Bamry 3BykoByro Kapry)



1. MPOBEAEHUE U3MEPEHUSA

1.1 OcuoBHas Onepanus

HporpaMMa HUMECT TPHU CIICIIUATIBHBIX Pexxuma OGpaGOTKI/I CHTHAJIA U IIATh CII0CO00B HpeI[CTaBJ'IEHI/IH
KapTHUHBI 3aBUCUMOCTHU CUTHAJIA.

1.1.1 Pesxxumbl 060padoTKH CUTHAJIA

- B PEJKUME PEAJIBHOI'O BPEMEHH 3ByK Oepercst HEITOCPEICTBEHHO CO 3BYKOBOM KapThl,
nporpamma oopadaThIBaeT ero u orodpaxaer pe3ynpTathl. HeoOpaboTaHHbIi 1udpoBOit 3BYK He
3arpy)kaeTcsi B aMsTh U He MOXET ObITh COXpaHEH Ha JUcKe. BbI MOXeTe, OJJHAKO, IIPOTHATh ero Ha
HEOIpeeIEHHOM IIepHO/ie BPEMEHHU.

- PEJKUM PET'MICTPATOPA no3BossieT Bam coxpaHsaTh HeoOpaboTaHHBIHM IU(BPOBOH 3BYK Ha BallleM
xecTkoM nucke B popmate WAV ¢aiina. Bel Moxere Taxke BOCIIPOM3BECTH 3BYK C TIOMOIIBIO
aKyCTHYECKOI cuCTeMbl, MOIKIIOUEHHON K Barrei 3BykoBoii kapre.

- PEJKUM I1IOCT-ObPABFOTKH no3Bomsier Bam 00pabaThiBaTh 3BYKOBBIC JJaHHBIC, KOTOPBIC OBLIN
paHee 3anucaHbl ¥ 3arpyKeHbl Ha Tuck kak WAV daiin. Otot pexxum Oonee MoaxoauT A aHaIIn3a,
4YeM TpeIbIAYIIHe PeKUMBI. B 9acTHOCTH, 3TOT peXHM JOMYyCKaeT UCIoiIb30BaHne O6pabambiéaemblx
Iepexpvimuii, 17t TOro 4To0bI 3(PEKTUBHO MPEACTABUTHBPEMEHHOE peliieHne B Cnekmpozpamme 1 )
I'paghuxe Tpexmeprou nosepxnocmu.

1.1.2 Cnocoosi Ilpeacrasiaenns 3aBucumoctu Curnaga

- Bpemennasa Cepus nokasbiBaeT IU(POBYIO KapTUHY 3BYyKa, IOXO0XKYIO Ha KapTHHY Ha SKpaHe
ocriorpada (aMImiuTyaa IPOTUB BPEMEHH).

- KapTHHY 3aBUCHMOCTH aMILTUTY/IbI CHTHAJIA OT YaCTOThI IO3BOJISIET YBUIETh MPEICTABICHUE B BHIC
Cnexmpa.

- @aza oToOpakaeT 3aBUCUMOCTD (ha3bl CHTHAJIA OT YaCTOTHI.

- Cnexmpozpamma TIOKa3bIBaET 3aBUCUMOCTh CIIEKTPa OT BpeMEHH. AMIUIUTY/AA TI0KA3bIBAETCA B
L[BETE MJIM TIOJIyTOHOBOH IIKaJIe.

- IpeCTaBIIeHNE B Buse Ipexmeproti nogepxHocmu MO3BOJIAET YBUAETh NEPCHIEKTHBY CIEKTPa BO
BPEMEHH.

CMmoTpu Tarke: Y cTraHoBKa AHaau3aTopa

1.2 YceranoBka AHAJIU3ATOPA

1.2.1 YcTraHOBKa NPOrpaMMHOI0 o0ecrevyeHus:

VcTaHOBUTE 3BYKOBYIO KapTy U ApaiiBep (CMOTPHUTE HHCTPYKIHMH, IIOCTABJICHHBIE C BAILIMM
anmapaTHBIM 00ECIICUCHHEM) 1 MTOICOSANHUTE 3BYKOBOM CHI'HAJI, KOTOPBIN BBl XOTHTE H3MEpHTB, K
JMHEHHOMY BXOJy WU K pa3beMy MUKpO(OHA Ha 3BYKOBOH KapTe.

1.2.2 Iuana3zon YacToTsl:

Jlo mpoBeneHus n3MepeHus Bam HE0OXOIMMO OMpPENeNNTh, Kakas 00JIacTh YacTOThI Bac MHTEpecyeT, u
KaKoe YaCTOTHOE pelieHne BaM Tpedyercs. [lepelinuTe Ha 650k quanora Ycemarnoska, BEIOpaB
KoMaHIy <YCTaHOBKa™> U3 KoMaHa MeHio <Omu>. Koagguyuenm Juckpemuszayuu yCTaHOBUTE IO
KpaiiHell Mepe B JBa pa3a BBIIIE CAMOMI'O BEPXHETO ITOKA3aTells, KOTOPBIi Bbl XOTHTE M3MEPUTH.
Teneps otperynupyiire FFT-pasmep Tak, 4ToOBI pellieHre CIEKTPaIbHOU JTHHUU (OTOOpasKEHHOE
HEMOCPEACTBEHHO I10]] Ha3BaHHEM JUAJIOrOBOro 0JI0Ka) COOTBETCTBOBAJIO BAIIIEMY JKEJIAHHMIO.
lenxaute OK, 9TOOBI 3aKPBITH TUAIOTOBBINA OJIOK.

1.2.3 MacmtadbupoBanue Ocu:

[epeiinute Ha 670k quanora MacmTaOupoBaHue, BRIOpaB KoMaHay <MacitaOupoBaHue™> MO
yHKTOM MeHto <Ommmu>. Bpidepute cooTBETCTBYIOINIEE MacITabupoBanue omuii. [IporpamMma
yCTaHaBJIMBAETCS 110 YMOTYaHHIO B JlorapuMuueckoM MacTabupoBaHUuy aMILTUTYAbI U JInHEeHHOM
MacIITaOUPOBAHUH YaCTOTHI.



1.2.4 OTKprTI/Ie KeJIAaEMOro nNpeacraBjacHud KapTUHBI

Kaxx/plii BUJI peICTaBICHHS KAPTHHBI 3aBHCUMOCTH CHTHAJA MOXET OBITh OTKPBIT U 3aKPBIT
MEPEKITIOYCHUEM COOTBETCTBYIONIETO MyHKTA MEHIO. KOHTpOIIbHAS OTMETKA MOSBHUTCS HATIPOTHUB
BBIOpaHHOTO criocoba 0630pa. O630pbI (BHABI) MOT'YT OBITH OTKPBITHI M 3aKPBITHI TaXKe TOTA, KOraa
nporeccop paboTaer, HO B CIydae CIIOCOOOB NPEICTABICHUS B BUIE TpexmepHoill nosepXHocmu 1
Cnexmpozpammbl COIEPIKaHNUE TPH 3aKPBITHU CTUPACTCH.

1.2.5 Bb100p onepanuoHHOI0 pexRuMa

Bei6epure pexxum Perucrpartopa, ecnu Bbl X0THTE COXpaHUTh 3BYKOBBIE JIaHHBIE JJIsI ITOCIIEAYIOLIeH
00pabotku. Brioepure pexxum PEAJIBHOI'O BPEMEHU , eciiu Bel xotuTe pabotaTh B pexume
MoOHHTOpa, He coxpanss qanHble. Pexxum PEAJIBHOI'O BPEMEHMU nozsonut Bam paborath
HETPEPBIBHO, MOCKOJIBbKY peXKUM Perucrparopa 00X0aUTCs JOCTYIHBIM IPOCTPAHCTBOM Ha YKECTKOM
JIMCKE WITH MTAMATHIO (B 3aBUCHMOCTH OT BbIOpaHHBIX Onyuil @atina) B komrmboTepe. Pexxum [loct-
O0paboOTKH UCIIOIB3YETCsI I 00pabOTKU Tpeke 3amucaHHoro daina WAV,

1.2.6 3anyck anaau3aropa

Hlenxaute <I[Iyck> mim <3anuch> Ha MaHEIH HHCTPYMEHTOB MJIM UCTIONB3YHTE KOMOMHAIMIO KIaBHIII
<alt><R>, 4T006bI 3aMyCTUTH MPOLIECCOpP. DKpaH HAYHET OOHOBIATHCS. JIOMOMHUTENBHO, BbI MOXeETE
Ha)XXaTb KJIaBUIlYy BBOJA, KOTJa HAXOAUTECh B PCKUME PCaJIbHOI'O BPEMCHHU, U TOTJa aHaJIU3aTop,
caciaB €AUHCTBEHHOC U3MCPCHUE, OCTAHOBUTCS.

1.2.7 OcranoBka aHAIN3aTOPA U NMPOBeeHUE U3MePEeHUs

MlenkauTe <StOP> Ha MaHEIX HHCTPYMEHTOB WU UCIIOIB3YHTe KOMOMHAIMIO KiTaBuIy <at> <S>,
YTOOBI OCTAHOBHTH Ipoiieccop. VCmonp3yiiTe MBIIIb I BEIOOPa OIHOT0 U3 HHTEpecyromux Bac
Croco00B MPECTABICHHUS KAPTHHBI 3aBUCUMOCTH CHTHAJIa M HAYKMUTE JICBYIO KHOITKY MBIIIIH.
[NosiBsiTcst 61oku M3MepeHus1, KOTOphIE COlepKaT COOTBETCTBYIONIHE IpadUIeCKUE 3HAUCHHS.
(Cmotpu Pasmepwi Kypcopa nnst nogydeHus 0ojblieid HHMOPMAIHH).

1.2.8 I1euaTs pe3yJbTaTOB

Bei6op myrkTa Mento <File> <Print> mo3BonuT pacneyaraTsh Ha BEIOPaHHOM MPUHTEPE PE3YIILTATHI U3
AKTUBU3UPOBAHHOI'O B I[aHHLIﬁ MOMEHT cIiocoba peACTaBJICHUA KapTUHBI 3aBUCUMOCTH. V Bac Takxke
6yz[eT BO3MOKHOCTE BBECTH JTF000i KOMMCHTapHﬁ, KOTOpLIﬁ 6yz[eT Hare4daTaH BJ0JIb BEPXHETO IOJIA
CTpaHUIIbI.

1.2.9 Coxpanenue KoHpUIypauuu

Bsl MoxeTe B 111000€ BpeMsl COXPaHUTh TEKYIIYIO KOH(QUTypaluio aHAIW3aTOpa, UCHOIb3Ys IIyHKT
Mmenio <File> <Load> Kouduryparmu. Bce Tekylue yCTaHOBKH, a TAKKe pa3sMep U MONOKEHIE
TIPE/ICTaBIICHUS] KAPTUHBI 3aBUCMOCTH CHTHaJa U JI000ro oTKpeiToro daiina WAV OyayT coxpaHeHbl.

Cwmotpu taxke: OcHoBHas Oneparws, Yto Takoe Ananu3arop Criekrpa, Pabora co 3ByKOBBIMU
datinamu, Dddekr Hanokenus, [leuats, Kondurypanus daiinos, KpaTyaiiinie kiaBuaTypHble MyTUH

1.3 Usmepenust Kypcopom

1.3.1 JIesass Knonka Mpimu:
Ha)KaTI/Ie HEBOﬁ KHOIIKU MBIIIIHU B npez[enax Fpa(l)I/IKa OTOGpaSI/IT FOpI/ISOHTaJ'H)HI)Ie nu BepTI/IKaJ'H)HI)Ie
3HA4YCHUsI, COOTBeTCTByIOIJ_II/Ie BCIIMYUHAM X nu Y yKaSaHHOﬁ TOYKH.

1.3.2 <Control> + jgeBast kHonka MpIIlIN;

Haxmure knauiry <Control> u, He OTITycKas ee, HIEIKHUTE JIEBON KHOMKOM MBIIIN Ha TOUKE B
r[pe;[enax l"pa(bI/IKa, - HepeMemaﬂ MBIIb, BbI yBI/II[I/ITe FOpH?;OHTaJ'IBHBIe nu BepTI/IKaJ'H)HI)Ie I/I3MepeHI/Iﬂ,
conep}KamI/Ie 3HAYCHUA HO3PII.[PII>1 X nu Y OTHOCUTCIIBHO OTHpaBHOFO HyHKTa. 3TO QUYCHb IIOJIC3HO HJIA
W3MEpEeHNUs pa3HULBl MEXIY JBYMs TOUKaMH B rpaduke.



1.3.3 <Shift> + jeBas kHonka MpIlu:

[punepsxure kraBunry <Shift> ¥ menkHUTEe I1EBOM KHOMKON MBIIIX HA TOYKE B Ipeaenax rpaduka,
3TO 0TOOpPa3UT HAOOP FApPMOHHMK KYPCOPOB. DTH KYpCOpHI MOKa3bIBatoT nepBble 10 rapMoHHYIecKuX
4acTOT. DTO MOJIE3HO NPHU OINPEEIEHUH CBS3aHHBIX KOMIIOHEHTOB B IpeeiaX CI0KHOIO CIIEKTpa.

1.3.4 IpaBass Knonka MpImu:

IMpu HaXKaTHX U YIEP>)KUBAHUHU MTPABOI KHOIIKY MBIIIH aKTHBU3HUPYETCs BRIBCBEYEHHOE MEHIO,
TIO3BOJISIIOIEE OCYLIECTBUTh JOMOJIHUTENFHOE pelakTHpOBaHue U 00paboTky omiuid. ConmepikaHue
3TOr'0 MEHIO Pa3IMYHO AJIs Kaxaoro suaa. Cmorpu Mewnio [eticmeuti Ipu Hasxcamuu Ilpasoti
Knonxu Moviwu nins nonydeHust Oonbiiei HHpOpMaIH.

I'paduku Crnexrpa u a3l OynyT "TSHYTH" Kypcop BAOJIb OCH aMILIUTY/ABL. DTO MOXKET BBIBECTH U3
cTpost 6710k quanora Onyuu omobpascenuss cnexkmpalpasol.

IIpumevanus:

- Pexomenayercst ocTaHaBiIMBaTH AHAIN3ATOp IO TEX IOP, IOKA MCIIOIB3YETE ITU JACHCTBUS MBILIH.
CoOTBETCTBHUS KOMaHJIaM C KJIaBHATyphl HET.

- 3-D IloBepxHOCTHBI# rpadrik MOXKET OBITH HECKOJIBKO OOMaHYHBBIM; YTOOBI ONPEIEIUTh
MPaBUJIBHYIO YaCTOTY, BbI JOKHBI IPOU3BECTH U3MEPEHHS BIOIb ocH adcuuce (och X) rpaduka.
BeipaBHUBaHKE ¢ BEpXOM MHKa OyJET NepeKalInBaTh N3MEPEHUE BIEBO U3-3a MPOCTPAHCTBEHHON
OpPHEHTAIH OTOOPaKEHUSI.

Cwmortpu Taroke: Kpatyaiiiive kiaBuaTypHele myTH, [lanens MHCTpYMEHTOB

1.4 leiicTBUS NPH HAKATHU NPABOH KHONKH MbIIIHA

OjyH 140K NpaBo KHOMKOM MBIIIY B IIpefeax o0nactu rpaduka Jro0oro BUaa aKTHBU3UPYET
MEHI0, CoJIeprKalliee LEebId PsiI TOTIOHUTENbHBIX IeHCTBUI. XOTSI HEKOTOPBIE U3 ITUX JEUCTBUI
SIBIIFOTCSI OTepaIiusIMy 3HAKOMOro 0ydepa, MHOTHE 00eCIICYHBAOT MOITHBIH "TIEPEKPECTHBIN MOKa3 '
(GyHKIMH U1 TOCT-00pabOTKY M aHaJIH3a.

1.4.1 Bua Bpemennoii Cepuu

BoIpe3aTs - BeIpe3aeT BEIOPaHHBI CETMEHT BpEMEHH U moMmeniaet ero Ha oydepe B WAV ¢dopmare.
KonupoBatb kak WAV - xonupyer BbIOpaHHBII cerMeHT BpeMeHH Ha Oydepe B .WAV dopmarte.
KonupoBath kak Teker - Konupyer BHIOpaHHBII CETMEHT BpeMEHH Ha Oydepe B TEKCTOBOM
¢dopmare.

[puraymmTs - NpUraymaeT BEIOpaHHBIA CErMEHT BPEMEHH.

®OuabTp - GUILTPYET BHIOPAHHBIN CETMEHT BPEMEHH.

IIpourpsiBanue - BOCIPOU3BOJUT BHIOPAHHBIN CETMEHT BPEMEHH Yepe3 TEKYILEE 8bIX00HOE
yCmpoucmeo.

BoIyucauTh U 0TOOPa3suTh yepeaHeHHbId CeKTp - BRIUUCIISIET U OTOOpaXKaeT CPEeAHUN CIIEKTp U3
BBIOPAHHOTO CETMEHTa BPEMEHH, UCTIONIb3Ys OECKOHEUHOE IMHEHOE ycpednenue u 50 npoyenmnoe
nepexpvimue. Ecii HE0OOXOAUMO, OTKPBIBAETCS BUJI CIIEKTPA.

Boruucauth 1 0To6pa3zuth CneKTporpaMmy - BEIYKHCIISIET U OTOOpaXKaeT CIEKTPOrpaMMy JIJIst
BBIOPAaHHOTO CErMEHTA BPEMEHH, UCIIOJIB3Ys TeKyIMid pasmep FFT u ycpenHeHre yCTaHOBOYHBIX
napamerpoB. TIPOIEHT MEPEKPBITHS UCTIOIB3YETCS TaK, YTOOBI LIEJbIA CETMEHT BPEMEHH 3aITOTHIUIT
rpa¢uk CreKTpOorpaMMbl. BHJ CIEKTPOrpaMMBbl OTKPHIBAETCS, €CITH HEOOX OUMO.

Boruucants u Oto6pazursTpexmepnyio IloBepXHOCTD - BBIYHCIISET M OTOOpaKaeT BUJ
TPEXMEpPHOH IMOBEPXHOCTH JUIS BEIOPAHHOTO CErMEHTa BPEMEHH, HCHONb3Ys TeKymui pasvep FFT u
ycpeOHenue yCTaHOBOUHBIX NTapaMeTpoB. [Ipoyenm nepexpuimus UCIOIb3YeTcs TaK, YTOObI LebIi
CErMEHT BpEMEHH 3anoNIHII TpexMepHbIi rpaduk. 3-D [ToBepXHOCTHBIN BUIl OTKPBIBAETCS, E€CIIH
HE00X0UMO.

Boruucants O6uryio MoIHoCTh — HHTETPUPYET BHIOpaHHBIN CErMEHT BPEMEHH U OTOOpaXkaeT
OOIIYI0 MOIIIHOCTb.



Boruncauts KonBept, ucnoas3ys XuwiboepT-npeodpasoBanue - porurcisiet KonsepT (BennunHbI)
BBIOpPaHHOT'O CErMEHTa BPEMEHH, UCTIONB3Ysl XUIbOepT-nipeodpa3oBanue. Pe3ynbTaThl 0TOOpaXKaroTcs
B BUjIe BpeMeHHo# cepun. lllenkHuTe Ha KHONKY "M3MeHeHne MaciuTaba " Juist BO3BpaIIeHUs K
HOPMaJIBHOMY PEXUMY OTOOpaXKeHUsI.

Boruucauts Uuterpanuio lllpeaepa - Boruuciser o0paTHYIO HHTErpanuio (Crpasa HaJIEBO)
ocHoBbIBasicb Ha Merojie M.P.IlIpenepa. Pe3ynbrarel 0TOOpakatoTcs B BUIE CEPUU BPEMEHH.
[lenxHuTE 1O KHOMNKE "M3MEHEeHUe MacmTada ", 4ToObl BO3BPATUTHCS K HOPMAIILHOMY PEXUMY
ToKa3sa.

Beauuunst lanabix Bunga - oroOpakaeT TabnuIly, cofepiKallyto BETMUUHBI TEKYIEi BpeMEeHHON
cepun. ConeprkaHue 3TOW TaOIUIIbI KOPPEKTHPYETCsl BCIKUI pa3, KOraa U3MEHSETCsl 0TOOpakeHHe
BPEMEHHON CepHH.

CBolicTBa — aKTUBU3UPYET ITOKA3 JUAJIOrOBOr0 OJIOKA OIIIUH.

HOMOI]IB - BbI3bIBACT IIOJACKA3KY.

1.4.2 Bua Cnektpa

KonmuporaTh - KOMUpyeT BETUUHUHBI 0TOOpakaeMOoro CIeKTpa Ha Oydepe B TaOIHUITY C OTpaHUICHHBIM
TEKCTOBBIM (hopMaTOM.

NuBepcus FFT - BeimonHseT nHBEpPCHIO ObICTpoOro npeobdpazoBanus @ypee (FFT) u otobpakaer
PE3YabTATHI B BUIC BPEMEHHOH CEepHU.

Ouuctuth CHEeKTp - OYHUIAET TEKYIIUN CIIEKTp. IDTO MOJIE3HO eciu Bel XoTuTe
MMOCMOTpPETh/HaMeUaTaTh OBEpIIeH Oe3 OCHOBHOI'O CJIe/a CIEeKTpPa.

YcranoButh Mapkep #1 - aktuBuzanuu mapkepa 1 Ha 9acTOTE TOYKH IIETIKA MBIIIIH.

YcranoButh Mapkep #2 - akTUBU3AIIUKM MapKepa 2 Ha YaCTOTE TOYKH IIETIKa MBIIIIH.

YcranoButh Mapkep #3 - akTUBH3aIMU MapKepa 3 Ha YaCTOTE TOYKH IIETYKa MBIIIH.
YcranoButh Mapkep #4 - akTuBH3a1MU Mapkepa 4 Ha YaCTOTE TOYKH IIETYKa MBIIIH.
YceranoButh Mapkep #5 - akTuBH3a1MU Mapkepa 5 Ha 4aCTOTE TOYKH IIETYKa MBIIIH.
YcranoButh Mapkep #6 - akTuBH3a1Mu Mapkepa 6 Ha 4aCTOTE TOYKH IIETYKa MBIIIH.

Ounctuts Bece Mapkepsl - ouuIlaeT Bce MapKephl.

Beauuunst O630pa JJanabix - oToOpaxkaeT TabIHILy, COAEPIKALIYIO BEIMUUHBI TEKYIIErO CIEKTpa.
ConeprxkaHue 3ToH TabIHUIbI KOPPEKTHPYETCS KaXKABINA pa3, KOraa U3MEHSIETCsl OTOOpayKeHUe.

CaoiicTBa - AKTUBU3HUPOBATH 010K Juajiora HHCHHeﬁHBIX OHHHﬁ.

HOMOI]IB - AKTUBU3UPYET IMMOACKA3KYy.

1.4.3 Bun ®a3el

KonupoBath - xonupyeTt BelIM4uHbI 0TOOpakaeMoii (ha3bl Ha Oydepe B TabiuIle ¢ OrpaHUYEHHBIM
TEKCTOBBIM (popmMaTom.

Beauuunst O630pa JJaHHbIX - 0TOOpakaeT TabIUIy, COIEPKAIIYIO BEINYMNHBI TEKYyLIel (a3sl.
ConeprxkaHue 3ToH TabJIHUIbI KOPPEKTHPYETCS BCIKUHN pa3, KOraa U3MEHSETCs] 0TOOpakeHHe.

CpoiicTBa - aKTUBU3UPYET OJIOK AMAJIOra JUCIUICHHBIX OMIIUH.
IMoMoIb - aKTUBU3UPYET MOACKA3KY.

1.4.4 Bua TpexMepHoOii MOBepPXHOCTH

Boipe3aTh —BbIpe3acT BEIOPaHHBIN CETMEHT BPEMEHH U ToMelnaeTt ero Ha oydepe B .WAV dopmarte.
KonupoBathb - konupyeT BEIOpaHHBIN cerMeHT BpeMeHH Ha 0ydepe B .WAV ¢opmarte.
MpuraymmTh - NpUraymaeT BEIOpaHHBIA CErMEHT BPEMEHH.

®OuabTp - GUILTPYET BHIOPAHHBIN CETMEHT BPEMEHH.

IIpourpsiBanue - BOCIPOU3BOJUT BHIOPAHHBIN CETMEHT BPEMEHH Yepe3 TeKYIllee BEIXOIHOE
YCTPOUCTBO.

IMoka3zaTe Bpemennyio Cepuio - oToOpakaeT BpeMEHHYIO CEPUIO, COOTBETCTBYIOIIYIO BEIOpaHHOMY
cerMeHTy. Eciin HeoO0X0MMo, OTKpBIBAETCS MOCIIE0BATENbHBIN 0030p BpEMEHH.



BoruucanTb u 0To6paxka3uTh ycpeaneHHbIH CIIEKTP - BEIYHUCISET U OTOOpaXKaeT CPEHUI CIEKTp
U3 BBIOPAHHOIO CETMEHTA BPEMEHH, UCIIONB3Ys OECKOHEUHOE JIHEHHOe yepeaHenue U S0 mpoleHTHoe
nepeKphITHE. Buj criekTpa OTKphIBaeTCsl, €CIIU 3TO HE0O0XOIMMO.

PacumpuTh TpexMepHYI0 OBEPXHOCTH - PACIIUPSIET BUJ TPEXMEPHOI TOBEPXHOCTH, BHIYUCIISIS
3aHOBO JIaHHBIE ISl BHIOPAHHOT'O CETMEHTa BpeMeHHU. [IpoLeHT mepekphIThs HCIIONB3YeTCsl TaK, YTOOBI
LETIBII CETMEHT BPEMEHH 3aIOHUII TpaduK TPEXMEPHOU TOBEPXHOCTH.

Boruucantb u 0To6pazuth CneKTporpaMmy - BEIYHCIISET U OTOOpaXKaeT CeKTPOrpaMMy JIIst
BBIOpaHHOT'O CErMEHTa BPEMEHH, UCTIOIB3Ys TeKyluid pasmep FFT 1 ycpenHneHne ycTaHOBOYHBIX
napameTpoB. [IpOIEHT MepeKphITHS UCTIONb3YETCsl, YTOOBI IETbIi CErMEHT BPEMEHH 3aIOIHII rpaduK
cnekrporpaMmbl. Eciii HE00X0MMO, OTKpBIBaeTCs 0030p CHEKTPOrpaMMBbl.

CaoiicTBa - AKTUBU3UPOBATH 010K Juajiora HHCHHeﬁHBIX OHHHﬁ.

HOMOI]IB - AKTUBU3UPYET IMMOACKA3KY.

1.4.5 Bua CnekTporpaMmsl

Boipe3aTh — BrIpe3acT BRIOpaHHBINH CETMEHT BpEMEHH U ToMeniaet ero Ha oydepe B WAV ¢dopmare.
KonupoBathb - konupyet BEIOpaHHBIN cerMeHT BpeMeHH Ha 0ydepe B WAV ¢opmarte.
MpuraymmTs - NpUriaymaeT BEIOpaHHBIA CErMEHT BPEMEHH.

®OuabTp - GUILTPYET BHIOPAHHBIN CETMEHT BPEMEHH.

Bocnpon3sBeneHue — BOCIIpOU3BOUT BHIOPAHHBIN CETMEHT BPEMEHH Uepe3 TEKYIIee BBIXOTHOE
YCTPOUCTBO.

IMoka3zaTh BpeMeHHYIO CEpPHI0 - 0TOOpa)XkaeT CEpUI0 BPEMEHH, COOTBETCTBYIOIYIO BHIOPAHHOMY
cerMeHTy. Eciin HeoOX0amumMo, OTKpBIBaeTcsi 0030p BPEMEHHOM CepUH.

BuruucanTb U 0TOOpPa3HTh yCPeTHEHHBIN CHEKTP - BEIYUCIISIET U OTOOpaXKaeT CPEeIHUM CIEKTp U3
BBIOpPaHHOT'O CErMEHTa BPEMEHH, UCTIOJIb3Ysl OECKOHEYHOE JIMHeWHoe ycpenHenue u 50 mpoueHTHoe
nepeKkpbITHe. Bup criekTpa oTKphIBaeTCsl, €CIIM HE0OXOJJUMO.

Pacumputs CrieKTporpamMmy - pacuiupsieT CeKTporpaMMy, BEIYHCIISIS 32aHOBO JIAHHBIE JIJIST
BBIOpaHHOT'O CerMeHTa BpeMeHH. [IpOIEeHT MepeKphITUS UCTIONB3YETCs, YTOOBI eI CEerMeHT
BpPEMEHH 3aMOJIHII rPpaUK CIIEKTPOrpaMMBl.

BuruucanTb 1 0TOOpPa3HTh TPEXMEPHYIO MOBEPXHOCTD - BEIUUCISIET U OTOOpAXKAET TPEXMEPHYIO
TIOBEPXHOCTH JUIsl BBIOPAHHOTO CErMEeHTa BPEMEHH, HCIOJNb3Ys TeKymuil pasmep FFT u ycpennenue
YCTaHOBOYHBIX MapamMeTpoB. [IpoIeHT NepeKpBITHs UCIIONB3YETCs, YTOOBI IIENbIi CETMEHT BpEeMEHH
3aIOJTHUIT TpaUK TpEXMEPHOU TOBEPXHOCTH. BH TpeXMepHO!H MOBEPXHOCTH OTKPHIBAETCS, €CITH 3TO
HE00X0IUMO.

CpoiicTBa - aKTUBU3UPYET OJIOK AMAJIOra JUCIUICHHBIX OMIIUH.
IloMoIb - aKTUBU3UPYET MOACKA3KY.

Cwmortpu tarke: Bun Crekrpa, Bug Bpemennoii Cepun, Bun ®@aspl, Bua Cnekrporpammsl, Buni
Tpexmepnoii [loBepxHOCTH

1.5 Ieyats pe3yabLTATOB

IIporpamma mo3Bossier Bam pacnieuatats ofun Bun 3a ogus pa3. I[lomectute Bu, KOTOpbIi Bl
XOTHTE pacreyaTaTh, B aKkTHBHOE OKHO, IIECIKHYB B rpaduke. OThopMaTUpyHTE BHI OTOOpaKaeMO
HH(pOPMAIHNIO, KOTOPYI0 BBl X0TUTE paciiedaTaTh; OyIyT HalledaTaHbl TOJILKO OTOOpakaeMbIe JaHHBIC.
Bri0epute ommmro <Ileyats> u3 MeHio <®aiir>. M3menurte omuu npunTepa u menkaute OK.

KommenTapmii:

JlomonHUTENbHO K CTPOKaM CTaHAAPTHOTO KOMMEHTAapHs, OKA3bIBAIOIIUM YacTOTY JUCKPETH3AIMU U
pasmep FFT, npemycMoOTpeHs! iBe CTPOKM KOMMEHTapHs IS osb3oBatelisi. OHH HEHTPUPYIOTCS
BJIOJIb BEPXHEH yacTu pacneyaTk.



IIpumevanus:

- JIna qyummx pe3yapTaToB MpH MEYaTH LBETHON CIIEKTPOrpaMMBbl HA MOHOXPOMHOM NIPHHTEPE
ClJIe/IyeT BHIOPATH OIMIUIO ITOTYTOHOBOMW IIKAJIbI B OMIMSAX CIIEKTPOTrPaMMBbI THAaJIOr0BOTo OJIOKa.

- s medatu rpaduka TpeXMEpHOH MOBEPXHOCTH HA MOHOXPOMHOM IIpUHTEpE, Bbl MoXkeTe BHIOpaTh
Oeblii 1IBeT JOHA M YEPHBIN IIBET CTPOKH U3 ONIUI IHaJOroBOro 0JI0Ka TpEXMEPHOH OBEPXHOCTH.
- [TonnepxuBarOTCs IBETHBIE IPUHTEPHI.

- I'padoniocTpounTenu Pydaku He mognepuBatoTcs Asl rpaKOB CIEKTPOrpaMMBbI i TPEXMEPHOM
MIOBEPXHOCTH.

Cwmotpu taxke: Daiinbr Kondurypanuu




2. DAWJIBI IPEJCTABJEHUS

2.1 Umnopt dDaiijios

Crannaptabie WAV (aiiiisl SBISIFOTCSA TBOMYHBIME (paiijiaMy, COICPIKAIIUMHU 3ar0JIOBOK,
CONPOBOXKIAEMBIH OJIOKOM BBHIOOPKH AaHHBIX. 3aronoBok WAV -daiina conepkut nHPOpMaIuio o
YacTOTE AUCKPETH3ALUH, KONYECTBE KaHAJIOB, U KOJMYECTBE OUT B Kaxx1ol BeIOOpKe. Ctepeo (daiinbl
yepenosansl (JI,IT, JI, I1...).

WmnopTHas XxapakTepuCcTHKa MO3BOJIsIeT BaM umMmopTupoBats HeoOpaboTaHHbIE IU(PPOBHIE JaHHbBIE U3
BHEIITHEr0 HCTOYHMKA U co3aaBaTh WAV daiin u3 conepxkanus. [l Toro, 4ToObl IpaBUIIBHO
copmupoBath 3aronoBok WAV -¢aiina, Bel T0MKHEI ONPEAEIUTh YacTOTY TUCKPETHU3ALINH,
MIPE/ICTaBJICHHYIO TAHHBIMH, U PACIIOJIOKEHHE TUCKPETHOrO (hopMaTa.

2.1.1 ®opmarel Paiina:

- ASCII Integer - ®aiin ynobouuTaeM ¢ JIF0OBIM TEKCTOBBIM penakTopoM. [t MoHO (haiiiioB - kaxmas
CTPOKa CONIEPXKHT SMHCTBEHHYIO BeJIHMYUHY oOpa3ua. [lyis crepeo (aiiiioB - Kakaas CTpOKa COAEPKHUT
W JIEBYIO M TIPaBYIO BEJIMYHMHBI 00paslia, pa3zeieHHbIe 3aIsTOH.

+ ASCII Float - ®aiin ymobountaeM ¢ JIFOOBIM TEKCTOBBIM PEIAKTOPOM, HO BEIMUYHMHBI IIPEOOPA3yIOTCSA
B (opmar ¢ miaaromieit Toukoi (Hampumep, 21.034). It MOHO (haiiioB - KaKaask CTPOKa COMEPIKUT
€IMHCTBEHHYIO BETMUUHY oOpasua. J[i1st crepeo (aiiioB - Kaxaas CTpOKa COACPIKUT U JIEBYIO U
MPaByIO BEJIMYMHBI 00paslia, pa3ieJeHHbIE 3aIlsTOH.

- JIBonunbie 8 OUT - 8 OUT 1eJI0i BETHUNHBL.

- JIsonunbie 16 OutT - 16 OUT LeJI0i BETHYHHBL.

- JIBonunsIit 32 OuT - 32 OuTa 1EI0i BETHUUHBL.

- JIBonuHas IiaBaromas Touka - 32 OMTa BEIUUYHMHEI C IJIaBAIOIIEH TOYKOI.

2.1.2 Oxunaemplii O6pasen 3HaueHus:
- 8 6ur nanusie WAV: 0...255
- 16 our nanusie WAV -32768...+32768

2.1.3 MacmiradupoBanue JJaHHBIX:

- Eciiu BBIOpaHo "niepemacuirabupoBaHue”, TO IPOrpaMMa ONpeaeIuT MaKCUMAIIBHYIO U
MUHHAMAJILHYIO BEJIMYWHEI, COJieprKaluecs B (aiiie u nepemacurabupyer Bce BEJTMYHHBI, YTOOBI
OIITHUMAJBHO YCTAHOBUTHCS B IPEJIeax BHIOPaHHOW AUCKPETHOW TOUHOCTH.

- Ecoiu BBIOpaHo "McKiIrOYaTh”, mporpaMMa IpUHUMAET BCE BEJIMUMHBI KaK €CTh M UCKIIIOUAeT Te,
KOTOpBIE ITPEBBINIAIOT ONPEENICHHYIO AUCKPETHYIO TOYHOCTb.

Cwmotpu Takke: Paboma co s3sykosvimu gpatinamu, Ixcnop Daiinos, Juckpemuszayus Popmama,
Yacmoma J[uckpemuzayuu

2.2 dkcuopt Dailjios

Ora xapakrepucTuka 1mo3posser Bam skcnioprupoBats WAV ¢aiin B uenslit psax GpainoBbix
¢dopmaToB. ITH (haiiibl MOTYT 3aT€M HCIIOIb30BATHCS SJIEKTPOHHON TaOIHIIEH, MaTeMaTHIECKH
00pabaThIBaTHCS MPOrpaMMoOi WK Bammm npusioxeHueM.

IIpope:xuBanme - oHo No3BoOJsIeT BaM B "BHU3-00pasie” BOIHOBBIE IaHHBIE /10 SKCIIOPTA.

2.2.1 Pacnojioxenue @opmatoB Paiina:

- ASCII Integer - daiin ynodouuTaeM ¢ JIF0OBIM TEKCTOBBIM pelakTopoM. It MOHO (aiiioB -
Ka)K/1asi CTpOKa COJIEP)KUT €JIMHCTBEHHYIO BeNU4nHY oOpasia. s crepeo (aitiioB - kaxkaas cTpoka
COJICPKHT U JICBYIO U IPABYIO BEJTMYUHBI 00pasiia, pa3AeiCHHbIC 3aIATOM.



- ASCII Float — ®aiin  yao6ounTaeM ¢ JHOOBIM TEKCTOBBIM PEIAKTOPOM, HO BEITHYHHBI
npeoOpa3yroTcs B popMaT ¢ IiaBarorieii Toukoit (Hanpumep,. 21.034). Jlins MoHo ¢aiiioB - Kaxaas
CTpPOKa CONIEPXKHT €MHCTBEHHYIO BeIHMYHHY o0pa3na. [lyis crepeo daiiios - Kaxmas CTpoka
COJIEPIKUT U JIEBYIO U NPABYIO BEIMYMHBI 00pasla, pa3zeieHHbIE 3aIsITOM.

- JIBonunbie 8 OMT - 8 OUT 1eJI0i BETHUUHBL.

- JIsonunbie 16 OutT - 16 OUT LeJI0i BETHYUHBL.

- JIBonunsiit 32 OuT - 32 OuTa 1EI0i BETHUNHBL.

- JIBonuHas IiaBaromas Touka - 32 OuTa BEIUUYHMHEI C IJIaBAIOIIEH TOYKOI.

2.2.2 Oxunaemplii O6pasen 3HaueHus:
- 8 6ur panusie WAV: 0...255
- 16 our nanusie WAV -32768...+32768

IIpumeyanus:

- [Ipu skcnopre crepeo (aitioB kaHaibl YepeayroTCs, HAUMHAs C JIEBOTO KaHaja.

- ASCII ve pekomenayercst 1uisi Oonbnx (haitnos.

- Eciiu Bel xoTnTE SKCIIOPTUPOBATH HEOOIBIION cerMeHT BpeMeHnu u3 Oounbrroro WAV daiina,
HCTIONB3YHTE 0030p BPEMEHHOW CEPHH, YTOOBI ONPEICIIUTh BRIOPAHHBIH CETMEHT U JIJIS 3TOTO
UCIIONB3YHTE MYHKT MeHI0 <PenaktupoBanue> <KomupoBaTth>, 4T00BI pa3MECTHTh CETMEHT Ha
Oydepe. 3arem 3akpoiiTe daiir U co3aaiTe HOBBIN (aiii, BCTaBIsIsA B BRLIOPAHHBINA CETMEHT BPEMEHHU C
MIOMOIIIBI0 KoMaHl MeHIo <PenaktupoBanue> <BcraBka>. 3aTeM dKCIOPTHUPYHTE ITOT MEHBIIUH (aiin
WAV.

- Dkcnopt 16-6uthoro ¢aiiiza WAV B ASCI| nn JIBonunsie 8-0utHbli (aiin nepemaciradbupyer
JaHHBIC, YTOOBI YCTAHOBUTHCS B Mpeenax 8 OuT odaactu oOpasiia.

Cwmotpu takke: Paboma co 38ykoevimu paiiramu, Umnopm Daiinos, Juckpemusayus @opmama,
Komanowr Buipezamuvl Konuposamvl Bemasumuo

2.3 Omuu Paiina

Onuun ¢aitna mo3BossitoT Bam ynpasinsite kak 3arpy:keHHsiMu WAV ¢aiinamu, Tak u JOCTYITHBIMH.

2.3.1 Pexxumpbl JlocTyna:

- RAM - Bce BonHoOBBIE TaHHBIE TOJDKHBI YCTAaHOBUTHCS B JocTynmHOM RAM.
- Kectkuii Jluck - BoHOBBIE NaHHBIE 3aITMCAHBI U BOCIIPOU3BOJIATCS HETIOCPECTBEHHO C BaIIETO
JKECTKOr0 TUCKA. DTO JOMYCKAeT 3HAYUTEIBHO OOJIBIIYIO 3alUCh BPEMCHU.

2.3.2 Cnenarb Konuio:

DTa OIS OTHOCHUTCS TOJBKO K JKECTKOMY JHCKOBOMY pekuMYy qocTyma. Korma ata ommus BeIOpaHa,
Oymer co3maBaThCs BPEMEHHBIN pe3epBHBIN (haiii, 4To0bI HCXoaHOE (DalIoBOE CoJepKaHUE MOKHO
OBLTO BOCCTAaHOBHTH B ClTy4ae HEOOX0MuMOcCTH. Vcmomb3yiiTe koMaHay MeHio <®Paitn><Y cTaHoBKa
[TyTtu>, 9TOOBI BIOCIEACTBUU ONIPEACIIUTh UCIIOIB3YyEeMBbIH I 3TUX BPEMEHHBIX (DaiIoB AUPEKTOPUIL.
Bce pe3epBHbIe (haiiipl ynaasroTCs, KOTAa MPUIOKEHUE 3aKPhIBACTC.

IIpumeyanus:

- PaGoras ¢ neGonpimmu (paitnamu, RAM -moctyn k Bone(3aBeranue) obecrieunBaer Oosee ObICTPOE
ucnonuaenue. Jocryn Ha XKecrkuit Jluck npennodrureneH st 00apmux (Haiios.

- Bo BpeMs1 3aITHCHIBAIOIINX CEAHCOB HA KECTKHUI JMCK HE BBITOIHIIOTCS APYTHE JUCKOBBIC OTEpaIuu
(kak HaTpPUMeEp, OTKPBITHE OCHOBHOrO NpHiIokeHus). Xotst Windows — mynsTr3agaunas
OIepaIMOHHAs CHCTEMa, OHA B3aUMOJICHCTBYET C UHAUBUAYAIbHBIMY IPUIOKCHUSIMH U HE MOXKET
rapaHTHPOBaTh 0€30TIaraTeIbHBIN TOCTYI K CHCTEMHBIM pecypcaM.

Cwmotpu takke: Paboma co 38ykosvimu gatinamu, Pexcum Pecucmpamopa



2.4 daiia [IpopexuBanus

Ota XapaKTepUCTHKA MO3BOJsIET BaM yMEHBIIATh YaCTOTY TUCKPETH3AIMH (TIPOPEIUTH) TEKYIIIETO
WAV (aiina ¢ nomomipio ko3 punmenra, onpeaeasieMoro nojis3oBatenaeM. Beeaure koag@uyuenm
npopescusanus, KOTOpbIA Obl BbI X0Tenmu UCI0Nb30BaTh; OyaeT 0ToOpa)xKeHa HoBas 4acToTa
JIUCKPETU3ALIHH.

3arem Bam Oyzer npeanoxxeHo Ha3BaTh (aiii, 4TOObI COXPAHUTD PE3YIbTATHI.

IIpumeuanmue:
Bbl MOXeTe NPUMEHUTH HU3KOIPOXOAHOW (GHIBTP K JAHHBIM ISl IIPOPEKUBAHUS.

2.5 daiia Caustaus

Ota XapakTepHCTHKa MO3BOJsieT Bam 00beqMHUTE 1Ba MPOCTHIX KaHabHBIX WAV (aitna (MoHO) B
nBo#HOM KaHat (ctepeo) WAV daiin. DTa XxapaKTepHUCTHKA TOJIE3HA MTPU BBIMOIHEHUH OIEPIHi
JIByXKaHAJIbHOIM 00pa0OTKH B TECTaX, BHIIIOJIHEHHBIX B IPYTOM BPEMEHH.

Bb1 nomkHBI 3aKphITh Bee OTKphIThIe WAV (aiinbel 1 HaxoquThes Wi B pexxuMe Perucrparope uiu B
pexume TTocT-00paboTKH /11t BO3SMOXKHOCTH BBITTOJIHEHUS KoMaHAbl CrusiHust. Bam OyayT nansr
MoICKa3Ku A7l paiiiioB, KOTOphIE OYAyT MCIOIB30BaHbI Ha JIEBOM U ITPaBOM KaHajax. byner cozman u
OTKpBIT pe3yabTupyronuii crepeo WAV daiin.

I/ICXOI[HI)IC (1)aI>'IJ'IBI JUIA KaXX10rro MOHO (baﬁna JOJDKHBI UMETh WACHTUYHYIO YaCTOTY JUCKPCTHU3allUn U
TOYHOCTb.

2.6 3aganue Ilyru

Ora onuust mo3Bossier Bam MoauuupoBate 1o 3aKa3y Mojb30BaTessi BCTPOSHHBIE (haiiioBble
JTMPEKTOPHH ISl KXKABIX (DaHIOBBIX THUIIOB, HMCHOJB3YIOUIMX MPOrpaMMHOE oOecIieueHue.

2.7 ®aiiapl Kondurypauuu

Mento <®aiin> conep>KUT KOMaHbl, KOTOpbIe TIO3BOJISIOT BaM coXpaHATh TEKYIIyI0 KOHDUTypaIHio
aHaJIM3aTopa U 3arpyXarh IpexJie COXpaHeHHbIe KOH(pHUrypanuu ¢ aucka. Kpome toro, Ber Moxere
HameyaTaTh CIUCOK YCTaHOBOYHBIX MapaMEeTPOB TEKYIIEro aHAJIN3aTopa Uil JOKyMEHTAllH.

@aiinbr Kongurypamuu copepkar Bee OIIHMU aHAIN3aTOpa, a TAKXKE MO3UIMU U pa3Mep HHPOpMAaIU
JUTSL KQKJIOT0 OTKPBITOro BUIa. BerpoeHHoe daiinoBoe pacimmpenne s (aiioB KOHQHUTypayy -
.CFG. ®aiin - B ToM xe crangapTHoM TekcToBoM Qopmare ASCI| ucrionbizyercs s ¢aiino
WIN.INI u SYSTEM.INI.

C™mortpu Takxe: Paboma co 36yKogbimu hatinamu.



3. PEJAKTUPOBAHUE

3.1 Boipe3ath/Konuposath/BeTaBuTh

Komanaer Beipesats/KomupoBaTs/BcTaBUTh  UCITOIB3YIOTCS, YTOOBI Pa3MECTUTD COAEPIKAHUE
aKTUBHOTO Bujaa Ha Oy(epe. dopmaT pe3yIbTaTOB JaHHBIX Oydepa OTIUYAeTCsS B 3aBUCUMOCTH OT
aKTHUBHOT'O BHUJA!

Bun
BeipesaTh
Konuposats BcraButh
Crextp
N/A ASCII
Tabnuna N/A
Daza
N/A ASCII
Tabnuna N/A
BpemenHsle cepun WAV ¢opmar
WAV ¢opmar WAV ¢opmar
Crnextporpamma WAV ¢opmar
WAV ¢opmar WAV ¢opmar
TpexmepHast MOBEPXH. WAV ¢opmar
WAV ¢opmar WAV ¢opmar

IIpu ucnonb3oBanuu Buna Bpemennwvix Cepuii, Cnkmpozpammsl, Ui Tpexmepnou nosepxnocmu Bol
JIOJDKHBI CHayasia BEIOpaTh CErMEeHT BpeMeHH, KoTopoe Brl xotute orpenaktupoBatb. [liis Toro,
YTOOBI CeNaTh 3TO, IPOCTO LIEIKHUTE CPEICTBO CTPEIIKH BHIOOpA Ha JIEBOM Kpalo MaHEen
WHCTPYMEHTOB. 3aTeM ILIEJIKHHUTE U TepEeHecHTe uyepe3 001acTh rpaduika ¢ IMOMOIIBIO JIEBOH KHOITKOH
MBIIIH BBIJIETIEHHBIA CETMEHT BPEMEHH, KOTOpHIi Obl Bbl XoTenu orpeqaktupoBath. Tenepb KOMaHbI
PenaxtupoBanus o3BosaT Bam BEIOpaTh KenaeMyro ornepanuio. DTH KOMaH/Ibl HEAOCTYITHEI B
pPEeXHME peabHOI0 BpEMEHH, KOrJla HE CYIIECTBYEeT HUKAKUX JaHHBIX.

WAV ®opmaT coBMecTHM € TH00BIM TPHIOKEHHEM, KoTopoe noaepxuBaet WAV ¢aitbl.

Tabnuuneiii popmar ASCII mponsBomuT ABa cTONONA YKCEN C JBOUYHOM YaCTOTOH B JIEBOM CTOJIOLE U
aMIUTATYIO0HN Wi (a3oii B mpaBoM croione. CTonOIp! pa3aensaorces Tad. Bbl MoxkeTe 3aTeM BCTaBUTh
9TH JIaHHBIE B 3JIEKTPOHHYIO TaOJIUILY WIIM TEKCTOBBIN peJaKTop s JalbHEHIIero ananusa. JTo
TaK)Xe COBMECTHMO U CO CIIEKpAIbHBIM OBepiieeM, H ¢ (aiiioBeIMU popMaTamMu MUKPOGOHHOMH
KOMITEHCAIIHH.

Komanna <Otmena> <PenaktupoBaHue™> M03BoJsieT Bam BoccTaHOBUTH MOCTIEIHUE IeHCTBUSA
penaktupoBanus. OHa BKIItoYaeT KoMaHbl: <Penaktupoanue> <Bripe3aTs>, <PemgaxrupoBaHue>
<BcraButh Hag>, <PemaktupoBanue> <BcraButh B> u <OuibTp PegaktupoBanus>.

Cmortpu Takxe: Pabora co 3BykoBbIMH (aiinamu, [TaHenb HHCTpYMEHTOB.

3.2 KoMaHabl HDOI/IFDBIBaHI/Ie/Cl'lelll/la.]'leOC IIPOUIPbIBAHUEC

KOMaH}:[I)I MCHIO HpOI/IFpI)IBaHI/Ie u CHCHI/IaJ'H)HOe HpOI/IFpI)IBaHI/Ie MO3BOJIAIOT BaMm BOCIIPOU3BOAUTH
BLIGpaHHLIﬁ CCTMCHT BPEMCHHU, TaK YTO Br1 moxxete YCbIIIATh 3TO € MMIOMOLIBIO BalIUX Q)OHOFpa(bOB.

BbI T0JDKHBI CHavYaa BEIOPAaTh CETMEHT BPEMEHH, KOTOPBIH BBI XOTHUTE OTpenakTUpOBaTh. ITO
MOJKET OBITh CIICNIaHO WU U3 BUna Bpemennou Cepuu, Cnekmpozpammsl WA U3 BUIA MPEXMePHOU
nosepxnocmuy. CHavana IIETKHUTE CTPEJIKON BHIOOpa Ha JIEBOM Kpae IMaHell HHCTPYMEHTOB. 3aTeM,
IICTKHUTE U MepeTaIIuTe yepe3 00J1acTh rpaduka ¢ IOMOIIIBIO JICBOM KHOIKH MBIIIH BBIJCICHHBIN
CerMeHT BpeMEHH, KOTOPbIi ObI BbI X0Tenu oTpeaakTupoBath. Temnepbh koMaHabl PeqakTupoBaHus
OyIyT pa3pelieHbl U TO3BOJIAT BaM BRIOpATh KeTaeMyrO OTCPAITHIO.



[TynxT MeHro <PenaktupoBanue™> <[IpourpsiBaHie> BOCIPOU3BOIUT BHIOPAHHBINH CETMEHT Uepe3 MOopT
¢oHorpada Ha Barieil 3ByKOBOH KapTe; TO JKe JeCTBUE BBITIONHSIETCS, €CIH IIEKHYTh Ha
COOTBETCTBYIOIIEH HKOHKE (hoHOrpada Ha MaHeIn HHCTPYMEHTOB.

Mento <PenaktupoBanue><CrienuaibHOE MPOUTPHIBAHUE™> UMEET TPH MyHKTa BHIOOpA!

- I{uka - HempepbIBHO MPOUTPHIBAET BHIOPAHHBIN CErMEHT BpeMeHH (IETKHUTE KHOIMKY OCTAaHOBKH
JUTS OTMEHBI).

- ITonoBuHHas CKopocThb - UTpacT BEIOPAHHBIH CErMEHT BpeMeHH B 1/2 HOpMasibHON 4acTOThI
JUCKPETH3aIHH.

- JIBoiiHasi CKOPOCTH - UTPAET BEIOpAHHBIN CErMEHT BPEMEHH C YIBOGHHON HOpMalbHAOH 4acTOTOM
JUCKPETH3aIHH.

IIpumeyanus:

Chvi KOMaHbI BCEr/ia HEBO3MOXXHbBI ITPU UCIIOJIB30BAHUHN PCKHUMa PEAIbHOIO BpEMEHH, ITOCKOJIBKY HE
CYHIECTBYIOT HUKAKHNEC OCHOBHBIC JIJAHHBIC.

Cwmortpu Takxke: Pabora co 3BykoBeIMH (haiinamu, [lanens HCTpyMeHTOB.

3.3 duabTpanus

Urobsl npoduinsTpoBath WAV daiin, Bel 10omKHBI cHavana BEIOpaTh CETMEHT BPEMEHH. DTO MOKHO
caenats win u3 Buaa Bpemennoit Cepun, CriekTporpaMMbl WIHM U3 BUAA TPEXMEPHOU TOBEPXHOCTH.
[lenxHuTe CTpENIKON BHIOOpA Ha BHJIE HA IIAHEU HHCTPYMEHTOB, a 3aTEM LIEIKHUTE U MepeTaIluTe
MBIIIb Yepe3 )KeNaeMblil CETMEHT BPEMEHH. DTOT CErMEHT 3aTeM Oy/eT 0ToOpa)xxaThCsi B 00paTHOM
Buzeo. Kak ToNbKO cerMeHT BpeMeHH BhIOpaH, HAKMHUTE KHONKY (DHIBTPA HA MEHEIN HHCTPYMEHTOB
WM BeIOepeTe KoMaHy MeHIo <PenakrupoBanne><®unbtp>. OuibTpanus napamerpoB I1agoroBoro
O70Ka 1mo3BoUT BaMm 3aTeM BIOMpATh QUIBTPYEMbIE YaCTOTHI.

Ectb yernipe TuNA puiibTpa;

- Huskwuii [Ipoxon - nepenaeT Bce 4aCTOTHBIE KOMIIOHEHTHI HIDKE ONMPEAeIeHHON OTKITIOUEHHON
YaCTOTHI U TYIIUT BCE KOMITOHEHTHI BBIIIE €€.

- Boicoknii IIpoxon - nepenaeTr Bce 4aCTOTHBIE KOMIIOHEHTHI BBIIIIE ONPENEICHHON OTKIIIOUEHHOM
YACTOTHI U TYIIUT BCE KOMITOHEHTHI HIXKE €€.

- JlenTounslii Ilpoxon - nepeaaer onpeaeNeHHYIO MOI0CY YacTOT U TYIIUT BCE IPYTHE.

- Bhipes3 - BeIpe3aeT onpeeseHHyI0 0J0Cy YacTOT U NepejaeT Bee ApyTue.

JluarpamMMBI clieBa OT TUTIOB (HIIBTPa 00ECTIEUNBAIOT BU3YAIbHBIE KITIOUH /IS 3aIIOMUHAHUS THIIOB
¢bubTpa.

®dunptp RollOff orpenenser ykinon monocsr nepexona. UeM Kpyde yKIOH, TeM OOJIbIE TpeOyeTcs
BBIYHCITUTEIBHOTO BPEMEHH.

Ipumeyanus:
Jlis Hammydiero noka3aTesiel py UCIOIb30BaHUH TUITOB (unbTpa JleHTouHbIN poxon u Beipes,

creyer BeIOpaTh BO3MOXHO Oomee kpyToii rolloff. MunuMansHO mOCTHXKMMAsI IMPHHA QUIBTPa
cocraBisieT okoi10 5% ob1ero nuanasHa.

CwMmortpu Takxke: Pabora co 3BykoBeIMH (haiinamu, [laHear HHCTPYMEHTOB

3.4 Hpuraymurb

HpI/Il"J'IyH_IeHI/Ie CETMCHTA BPEMCHH YCTAHOBUT BCJIMYMHLI B HYJIb.

UroOsl npurnymmTh cermenT WAV (aiina, Bel 0mKHBI cHavasa BHIOPATh CErMEHT BPEMEHH. JTO
MOXeT OBITh cienaHo win u3 Buna Bpemennoii Cepun, CieKTporpaMMbl HJIH U3 BHJA TPEXMEPHOU



noBepxHocTH. lllenKkHnTe CTpEIKoi BEIOOpa PacloIoKEHHBIH BHU/] HA TAHEIH UHCTPYMEHTOB U 3aTeM
LIENKHUTE U NIEPETAIINTE MBIIIb Yepe3 )KENaeMblii CETMEHT BpEMEHHU. IJTOT CETMEHT 3aTeM OyleT
oTroOpaxkaThcsi B 00paTHOM BHJE0. Kak TONBKO CerMEeHT BpeMEHH BhIOpaH, BEIOEPHTE KOMaH/1y MEHIO
<PenmakxtupoBanne><[Ipurmymurs>. OOpa3ibl, COOTBETCTBYIOIINE BHIOPAaHHOMY CETMEHTY BPEMEHH,
YCTAQHOBATCS B HYJIb.

IIpumeyanus:
Komanna mento <PemaxtupoBanne><OtMeHa PeqakTupoBaHUS™> BOCCTAHOBHUT MPEKHUE UCXOHbBIE
BEJTMYHUHBI.

Cwmortpu Takxke: Pabora co 3BykoBbIMH (aiinamu, [lanens HCTpyMeHTOB.

3.5 Ycranoska Ilpupocra

UroOsl otperynupoBath nmpupoct WAV daiina, Bl 1oKHBI CHava a BEIOPATh CETMEHT BPEMCHH.
DT0 MOXKET OBITH CcleNiaHo Wiu u3 Buaa Bpemennoit Cepun, CrieKTporpaMMbl HJIH U3 BUIA
TpexXMepHOH moBepxHOCTH. II[enKHUTE CTpENKOii BRIOOpa Pacio0KCHHBIN BUJI HA TTAHEIN
MHCTPYMEHTOB M 3aTEM INEIKHUTE U MEPETAIIUTE MBIIIb YePe3 JKEIaeMbIid CETMEHT BPEMEHH. ITOT
CErMEHT 3aTeM OyIeT 0TOOpakaThcs B 00paTHOM BHcO. Kak TOJIBKO CETMEHT BPEMEHH BBHIOpaH,
BBIOEpHTE KOMaHIa MeHI0 <PenmakTupoBanue><YcraHOBKa IpupocTta>. Bamu 3aTeM Oyner moackasaH
BBOJI CYMMBI IIpUpocTa B Aermbenax (dB), utodsr qo6aButh win BerdecTh. lllenkuure kHonky OK,
YTOOBI BBITIOJIHUTH YCTAHOBKY.

IIpumeyanus:
Komanna mento <PenaxtupoBanne><O1MeHa PenakTupoBaHusS> BOCCTAHOBUT IIPUPOCT HA

IpeAMICCTBYIOUTYTIO BEJIMUNHY.

Cmortpu Takxe: Pabora co 3BykoBeME (aiinamu, [Tanens HcTpymMeHTOB

3.6 Buioop Beero

Komanna mento Beibop Bceero Bei3oBeT coneprkanue BuaoB Bpemennas Cepusi, CiekTporpaMma u
TpexMepHast MOBEPXHOCTD, YTOOBI OBITH BEIOPAHHBIM (BBIACICHHBIM) /IS JOMOJHUTEILHOIO
peAaKTUPOBAHMUSI.

IIpumeyanus:

Ecnu Ber xotute BeIOUpath nensiii WAV daiin 11 perakTHpoBaHusl, CHavalla UCIOIb3yHTe KHOIKY
[Monuoro M3menennst Macmraba Ha IaHenu HHCTpPYMEHTOB BpemenHoit cepun. Boamoxno, Bam
TaKKe HY)KHO YBEJTMYUTHh MaKCUMAJIBHbIH MIpe/iesl U3MEHEHUs MaciuTada B auanore onuuii BpemeHHoit
cepuu.

CMmortpu Takxke: Pabora co 3BykoBbIMHE (haitnamu, [laHenb HHCTPYMEHTOB.

4. PEXXUMbI

4.1 Pe:xxuM peaibHOI'0 BpeMeHHU

B pexxume peanbHOro BpeMeHH Iporpamma mpuodperaer 010K u3MepeHuii bricrporo
IMpeobpaszosanust Dypbe (FFT), namMepsronuii 3ByKOBbIC JaHHbIE HEMTOCPEACTBEHHO CO 3BYKOBOI
KapThl, BBIYUCIISIET CIIEKTP M OTOOpaXkaeT pe3yibraThl. [IporpaMMa HempepbIBHO MOJTy4aeT HOBbIE
JIAaHHBIE, YCPEAHSET UX C MPEABIYIIUMH JaHHBIMU M OTOOpaXkaeT pe3ysIbTaThl, OKa OHU
OCTaHOBJICHHBI. [[aHeh HHCTPYMEHTOB COJEPIKUT DJIEMEHTHI YIIPAaBIICHUs, YTOOBI TO3BOJINTH Bam
MOJIM(UIIMPOBATH yCpEAHEHNE pa3Mepa OJI0Ka U yAepKaTh MHK, TOKa OCYIIECTBISETCS TPOTOH.

]_II/I(l)pOBI)Ie ayano JaHHBIC HE COXPAaHAIOTCA B IMMaMATH U HC MOT'YT OBITE ImpourpaHbl B OGpaTHOM
HallpaBJICHUU WJIN COXPAaHCHbI HA THUCKEC. KpOMe TOro, Br1 He MmoxkeTe BLIGpaTI) CCTMCHT BPEMCHU JIsA
onepauI/Iﬁ PEAAKTUPOBAHMSA, ITIOCKOJIBKY OCHOBHBIC JaHHBIC HE TOCTYITHBI.



EHI/IHCTBQHH&H onepanusi mara:

Haxxatne knaBuim <BBO)1> TIO3BOJIMT BBINIOJIHUTE CAMHCTBCHHOC U3MCPCHUC FFT u 3atem
ABTOMATHYCCKN OCTaHABJIMBACT aHAJIU3AaTOP. TeKyIuee Cpe€aHeC YUCJIO HE BOCCTAHABJIMBACTCA B
TCUYCHUC onepaunﬁ CIUHCTBCHHOI'O 1Iara.

Ipumeyanus:

B 3aBucumoctu ot ckopoctu Bamero CPU, BEIOpaHHOW 4acTOTHI AMCKpeTn3anuu u pasmepa FFT,
KOMITBIOTEP MOXKET OKa3aThCsl HE B COCTOSHMU BBINONHUATH FFT B Glloke TeKylnmx qaHHBIX U
0TOOpa3UT PE3YAbTATHI MPEXK]IE, YEM CIIENYIOMNI OJI0K OyneT nocTynHeIM. B aToM ciydae oHu OymyT
MIPOMEXYTOYHBIMH B 00pabaThIBaeMbIX JaHHBIX. J[J1s TOro, 4TOOBI IPOBECTH aHAIHU3 OCBOOOKICHUS
MIPOMEXYTKa, IIPOCTO 3aITUIINTE 3BYKOBOH CETMEHT U aHAIM3UPYHTE AaHHbBIE, HCIOJB3Ys PEKHUM T1OCT-
00paboTKH.

YacTo 310 y00HO I TOr0, YTOOHI 3aIyCTHTh aHANN3aTop B pexxiuMe PeanbHoro Bpemenn, moka
JIENaoTCs MIpeBapUTeNIbHBIE pa3Mephl, U 3aTeM MepexoIsaT K pexumMy Perucrparopa nepen

MOJYUYCHUEM KOHCYHBIX pa3MEpOB.

Cwmotpu taxke: OcHoBHas Onepanus, Bonpocs! Mcnionnenust, Y cranoBounsle [lapameTpsr

4.2 Peaxum HocT-O0padoTku

Pexxum ITlocT-00pabotku no3Bossier Bam aHanu3upoBath npexe 3anucaHubli daitn WAV,
[Tpuopurer oTnaercs crieKpabHBIM KOPPEKIUSIM U ITAHHBIM, HE IPOUTPaHbIM uepe3 ¢oHorpadsr. s
BOCIIPOM3BEICHHS HCIIONB3YHTE PEXKUM perucTparopa, uiu komauay [Ipourpsisanue /CrerpansHoe
MIPOUTPHIBAHHE.

DToT pexkUM obecrieyrBaeT Oolbliee ynpaBlieHne Hajl 00paboTKoi, ueM pexxuM PerucrpaTop wiu
pexum PeanbHoro Bpemenu. B 00paboTaHHBIX JaHHBIX HE OYAeT HUKAKHX MPOMEKYTKOB U B
MOkeTe "TIPOTAHYTH" 0Ch BpeMeHH B rpadukax CriekTporpaMMbl 1 TpexMepHO# MOBEPXHOCTH
6r1arogapst BBIOIHEHHUIO 00paboTKH mepekpbiThii.  Kpome Toro, Bsl MOXeTe OTpeakKTHPOBATH U
BOCIIPOM3BECTH CETMEHTHI BHIOPAHHOT'O BPEMEHH, UTO JOMYCKAET NITYOOKHi aHaIHU3, HEBO3MOKHBIN B
pexHUME peabHOrO BPEMEHH.

Korna .WAV-daiin oTKpBIT, 4acToTa JUCKPETH3aUUH U POpMaT U3MEHSIOTCS, YTOOBI COOTBETCTBOBATH
IOKa3aTelio, B KoTopoM ¢aiin ObL1 3anucaH - YactoTa JuckpeTn3anuy JODKHA OCTaThCsl KOHCTaHTOM
B nipezenax oguoro WAV daiina. Korna .WAV ¢aiin 3akpsIT, 3TH yCTaHOBOYHBIE ITAPAMETPHI
BEPHYTCS K NIPEKHUM BeJIMUMHAM. TeKylas 4acToTa AUCKpETHU3alliy BCeraa oTo0pa)xaeTcs B 30He
cTaTtyca BJIOJb HU3a PUIIOKEHHS.

ExuncrBenHas onepanusi mara:

Hasxatne xknaBuniyu <BBom™> BBINOJHUAT €IMHCTBEHHOE U3MCPCHUC Fl—_l', 3aTEM aBTOMAaTHYCCKHU
OCTaHaBJIMBACT aHAJIU3aTOP (OI[HO mraroBoc I/I3MepeHI/Ie). TeKyIuee CpeaHeC YUCI0 HE
BOCCTAaHABJIMUBACTCA B TCUCHUC onepaunﬁ CAUMHCTBCHHOI'O 1Iara.

Cwmortpu Takxe: OcHoBHast Onepanust, [Tpouent Ilepekpoitust, Bonpocs! Mcnonuenus, Pabora co
3BykoBeIMU Daiinamu

4.3 Peaxum Perucrparopa

3toT pexxum noxox Ha yrumury Windows "3sykosoii Peructpartop” B rpymie [puHamiexxHocTeH
TeM, YTO MO3BOJIsIeT BaM 3anmchIBaTh U BOCIIPOM3BOIUTH 3BYKOBBIE (paiinbl. Tem He MeHee, B OTIHYHE
ot "3BykoBoro Perucrparopa” Bl KOHTpOIHMpYeTe TUCKPETHBINH (OpPMAT U YaCTOTY JUCKPETU3AIHH.
[Iporpamma Taxyke 0TOOpA3UT CIIEKTP CHTHANA, ITOKA 3aMMCHIBAETCS WIIM BOCIIPOM3BOAUTCS, XOTS
IPHOPUTET JaeTCs 3aIlMCH IpoLecca.

MaxkcuManbHO BO3MOKHAS 3alIUCh BPEMEHU OIPaHUYUBAETCSI CYMMOM JTOCTYITHOTO XKECTKOTO
JIMCKOBOTO MPOCTPAHCTBA WK MaMATH (B 3aBUCHMOCTH OT BbIOpaHHbIX Omuit daiina).

[Tpu ucnone3oBanuu pexuma Qainooro gocryna RAM mporpamma nonsITaeTcst pacrpeneanTh
JIOCTaTOYHO NmaMsTH yist 60 ceKyH[| 3ByKa M yMEHBIINT JUIMHY 3alUCH, €CJIH HE JOCTAaTOYHO



nocTynHou mamat. Ilocie 60 cekyH[ 3aMcH JaHHBIX IEIKHUTE <3alKuch> CHOBA, YTOOBI 3aIUCaTh
cnexyronue 60 cexyH.

[pu ucnonezoBanuu pexuma pocryna JXKectkuii Jluck nporpamma Oyaer 3anuchIBaThC U
BOCHPOU3BOJIUTHCSI HEIIOCPEICTBEHHO C BAIIIEro )KECTKOro Jicka. BpeMeHHbIe (aiiiibl co3at0Tcst B
Te4YeHHUEe KECTKON TUCKOBOM 3amucu. Mcnonb3yiite komanay MeHio <@air><YcTraHOBKa MyTH>,
YTOOBI BIIOCJIEJICTBUH ONPEIETUTh TUPEKTOPUH, HCIONIB3YEMBbIH JJIsl STHX BpeMeHHbIX (aiiiioB. Bce
BpeMeHHbIE (aiiiibl yAasFoTCsl, KOria IpUIoKEeHUe 3aKpbiBaeTcsa. Kpome Toro, 04eHb peKoMeHyeTcst
HCIIONB30BaHKE KEIll YTUITUTHI BBICOKOTO AUCKA, Kak, Hampumep, Smartdrive («yMHBII» qHCK).

KomuuecTso naMsATH, HCOGXOI[I/IMOC JUIsL Ka)KI[Oﬁ MHWHYTbI 3BYKad, 3HAUYUTCIIbHO U3BMCHICTCA B

3aBUCHUMOCTH OT YaCTOThI JUCKPETHU3alIUN U TUCKPETHOI'O Q)opMaTa. HeKOTOpI)Ie THUITHYHBIC BCIIMYHWHBI
JUISI MOHO 3aITMCH ITOKA3bIBAKTCA HUXKC (yMHO)KI)Te BEJIMYMHEI Ha 2 JJIA CTEpPCO 3ar[1/1c1/1):

Yacrora Juckpernszaumu (I'n)  JTuckpernas Tou”octs (6utoB)  BaiitoB/MuUHYTEI

11,025 8 661,500
11,025 16 1,323,000
22,050 8 1,323,000
22,050 16 2,646,000
44,100 8 2,646,000
44,100 16 5,292,000

Korna WAV daiin oTKpHIT, YacToTa JUCKPETH3aLUH U (opMaT U3MEHSIOTCS, YTOOBI COOTBETCTBOBATH
[IOKa3aTelio, B KOTopoM ¢aiin Ol 3anucaH - YactoTa JuckpeTn3anuy JODKHA OCTaThCsl KOHCTaHTOMH
B nipezenax oguoro WAV daiina. Korna .WAV ¢aiin 3akpsIT, 5TH yCTaHOBOYHBIE ITAPAMETPHI
BO3BPATSTCS B UX NPEKHHUE BEIMYUHBI. TeKyIlast 4acToTa JUCKPETH3alUK BCET/Ia OTOOpaXKaeTcst B
30HE CTaTyca BJIOJIb HU3a IPUIIOKEHUS.

Ba:xno:

B TedeHue ®eCTKUX TUCKOBBIX 3alMCHIBAIOIINX CEAHCOB HE BBIMOJIHSINUTE APYrUe NUCKOBBIE
HMHTEHCUBHBIE orepalyu (Kak HapuMep, OTKPBITHE OCHOBHOTO HpHiokeHus). Xotst Windows —sto
MyJIbTU3a/IauHast ONepalioHHasi CUCTEMA, OH B3aMMOJICCTBYET C MHUBUAYAIBHBIX IPUIOKEHUSIMHU U
HE MOXKET TapaHTUPOBATh OE30TIaraTelIbHBIN JOCTYI K CHCTEMHBIM PECYpPCaM.

Cwmotpu takke: OcHoBHas Onepanws, Yacrora Jluckperusaiuu, Onmmu ycTpoiictsa, Padora co
3BykoBeIMU Daiinamu



5. CHOCOBBI ITPEACTABJIEHUSA

5.1 Bpemenuas Cepusi

OroT BUJ 0TOOpakaeT HeoOpaboTaHHbIE I(POBBIE 3BYKOBBIE JAHHBIE U TIOX0X Ha TUCIUICH
ocuuiutorpada ¢ aMIUIUTYIOH, TOKa3aHHOM MO0 BEPTUKAIBLHON OCH, U BPEMEHEM M0 TOPU30HTAIBHOM
ocH.

Korna Bor ucnoneszyere pexxum PEAJIBHOI'O BPEMEHMU, rpaduk otoOpaxaer HenaBHO
nony4deHHbIi 6ok gaHabiX (FFT pasmep Touku), U Tak Kak MpeAbIAYIIHE JaHHbIC HE COXPAHEHbI, Bb
MOXETe TOJBKO IepeMenIaThcs B peenax Tekyuiero pasmepa FFT Onoka nannbix. ['opu3oHTanbsHOE
MacIITadMpOBaHUE - B TEYCHHE MUJUIMCEKYH OTHOCUTENILHO cTapTa OJI0Ka qaHHbIX. Hampumep, eciu
YyacToTa AucKpeTnzanuu ycranaBiuBanachk B 10240 ' u FFT pasmep 1024, nucrineii mokaxer 100
muutucekys (1/10 cexyrmp) 3ByKa.

B pexxumax Peructparop wim [Toct-O6pabotka Bel MoxkeTe MeHATh MacITad U repeMeIaThest uepes
Lenblil (paiis JaHHBIX, UCIONB3Ysl TAHENb HHCTPYMEHTOB U Pa3BEepHYTYIO MaHENb dJIEMEHTOB
yIpaBJieHus. | Opu30HTaIbHOE MaclITAONPOBAHUE - B TEUSHUE CEKYH]I OTHOCUTEIBHO Hadana Qaiiia.
JIBOWHOI IMIETUOK JICBOM KHOIIKOM MBIIIU B3¢ B TpaduKe MEPEMECTHT TEKYIIYIO (hailloByIO
MO3ULIMIO B MO3ULIMIO yKa3zarens. Kpome Toro, CriekTp, COOTBETCTBYIOUIMIA HOBOM MO3UIIMH yKa3aTewsd,
Oy/IeT BBIYKCIICH 1 OTOOpaKeH B BHJIE CIIEKTpa (€CIIH IMOKa3 CIIEKTPa OTKPBHIT).

Onementsl Ynopanenus [lanenn MHcTpyMEeHTOB
Jucrmeiinsie Onrmu Bpemennoii Cepun

Usmepenus Kypcopom

Memnro JletictBuii npu Haxkatnu IlpaBoit Knonku Melu

IIpumeuannue:
JIy1s1 MakcUMaJIbHOM YacTOThl OOHOBJICHUS 3aKPOWTE BCE APYTHE BUIBI IPEICTABICHUS — NHAYE
Hukakoe FFT He OymeT BBITOIHEHO.

CMmotpu Takske: Bonpocs cnomHenust

5.2 Cnekrp

DTOT crmocod IpeACTaBJICHU KapTUHBI 3aBUCUMOCTH CUTHAJIA SABJIACTCA 2 MCPHBIM I’pa(l)I/IKOM
CIICKTpaA. FOpI/I3OHTaJ'H)Haﬂ OCb ITOKa3bIBACT 4YaCTOTY B Fepuax (FH) BepTI/IKaJ'H)HaH OChb IIOKa3bIBACT
AMIUTUTYY Ka)KI[Oﬁ JIMHUHW 4YaCTOThI. HlKany AMIUTUTYAbI MOXKHO MOI[I/I(l)I/IHI/IpOBaTI), HCIIOJIb3Yys
O KaJ'II/I6p0BKI/I.

Oo6iee Unciio TOCTYMHBIX CIIEKTPANbHBIX JTHHUN Beerna paBHo FFT- pasmep / 2. Takum obpasom, s
1024 Touku FFT Oyner 512 cnexrpanbHbix nuHuiA. M3Mepenune Beerna 3amyctutes B O ' u
pacmpoctpanutcs Ha 1/2 BeiOpanHoit Yactots! Jluckperusaliuu, pasaeneHnoi Koadduipentom
IIpopexxuBanus.

MakcuMalbHbIH 0TOOpaXKaeMblii CIIEKTP OrpaHMYMBAETCS CHU3Y U cBepxy. Camble Hu3Kkue 3 OyHKepa
conepxat komrnoHeHT DC u He oTtoOpakarorcst; 5% BeplIHa Jrana3oHa 9acTo COACPIKUT
KOMITOHEHTBI TICEBJIOHMMA, U, CI€I0BATENILHO, HE OTOOpa’KaeTCsl.

KHomnku u3MeHeHHs: MaciiTada Ha MaHEed HHCTPYMEHTOB TO3BOJISIOT BaM JIerko peryinupoBaTth
0oTOOpakaeMbIii IMana30H B Mpeieiiax TOCTYITHOrO JUara3oHa U3MEPEHHS; TeM He MEHee, aJlTOPUTM
FFT tpebyer, 4TOOBI BCE JIMHUM YaCTOTHI BHIUUCIISITHCH HE3aBUCHMO OT TOT0, OTOOPayKEHBI OHH WA
HET.

MBIIIE MOXKET UCTIONB30BATHCS, YTOOBI H3MEPHUTH YaCTOTY M aMIUTUTYAHYIO HH(OpMAIIHIO
HerocpeacTBeHHO 1o Tpaduky. Kpome toro, myHKT MeHio <PenaktupoBanue><KomupoBaTh>
YCTaHOBHT TEKYIIHE CIIEKpabHbIE JaHHbIE Ha Oydepe B TabnuuHOM opmaTe. DTy HHPOPMALHIO
MOYXHO BCTaBJIATH B JIOOYIO DJIEKTPOHHYIO TAOJIHIy MJIH TEKCTOBBIH (haii.



Onementsl Ynpanenus [lanenn MHcTpyMeHTOB

Omniun [ucines Crekrpa

Crerpanbunie OBepiien

Memnro JletictBuii pu Haxkatnu Ilpasoit Knonku Melu

Cwmorpu Taxoke: MacmrabupoBanue , Tounocts n3mepenus , Vicnonnenue Borpocos

5.3 da3za

DTOT BHJI IPEACTABIICHUSI 3aBUCUMOCTH CUTHaja 0ToOpakaeT (pa3y CHrHaiIa MPOTHB YacTOThI. JTO
HauOosee y1o0HO Ipy MpoBepKe pasauyusi (a3bl MeXKIy MPaBhIM U JIEBBIM KaHamaMu. J{i1st Toro

YTOOBI CACIATh 3TO, BRIOCPUTE OIITHIO "cTepeo” B OJIOKE quajiora, a 3aTeM BhIOUpaiTe JUCIUICHHbBIC
ormuu win "CrieBa HanpaBo" wiy "CrpaBa HajieBo" U3 Buaa paspl WM SIIUKA AUAJIOra BEIOOPOB.

MaCH_ITa6I/IpOBaHI/Ie YacCTOThI PETYIUPYETCA TCKYIIUMU OIIUAMUA MaCH_ITa6I/IpOBaHI/IH. D71eMEHTBI
YHpaBHEHI/IH MaCIHTa6OM, PAaCIIOIOKCHHBIC Ha MAHCIIU UHCTPYMCHTOB, MOT'YT MCIIOJIB30BAThLCA JI1
OTOGpa)KeHI/IH JiMaria3soHa 4aCToThl IOBCIOAY B NIpE€AcIax o0macTu HU3MCPCHUS.

MBIIIb MOXKET HCIOIb30BATHCS T M3MEPEHHS YacTOTYbl U HH(OpMAIUH (a3bl HEMOCPEACTBEHHO B
rpaduke. Kpome Toro, komanna Merio <PenaktupoBanne><KomupoBaTs> yCTAHOBHUT JaHHbBIC
Texymei ¢as3sl Ha Oydepe B TaOIuIHOM (popMaTe. ITO MONKHO 3aT€M BCTAaBIATH B JIOOYIO
AJIEKTPOHHYIO TAOJIHILy MM TEKCTOBBIH (haii.

da3a cymiecTBEHHO OpakaeTcsl BLIOOPOM OKHa CriiakuBaHus. Beioop "YHudopma" npoussener
OoJiee YHUCTHIN OTBET (ha3bl.

Onementsl Ynopanenus [lanenn MHCTpyMEHTOB

Ommn Juctest @a3el

Usmepenus Kypcopom

Memnro JletictBuii npu Haxkatuu Ilpasoit Knonku Melu

Cwmortpu Taxxe: MacmtabupoBanue , Tounocts U3mepenust , Mcnonnenne Bonpocos

5.6 Cnekrporpamma

DTOT BUJ 3aBUCUMOCTH CHUTHAJIa 0TOOpakaeT CIeKpasIbHbIC JaHHBIC HaJl BPEMEHEM C aMILTUTYI0U
MOKa3aHHOH B 11BeTe. HEeKOTOPHIM MOIB30BATENSIM 3TOT JTUCIUIEH TPYAHO NPOUHTEPIPETUPOBATH, HO
mmocjie HeOOJBIION MPAKTHKU ATO OJWH M3 HAMOOJee MOJNIE3HBIX AUCIUICEB, TOCTYIHBIX IS
CIICKPAJIBHOr0 aHajm3a. IIpocTo mpeacraBbTe, Kak Oyaro Bl cMOTpUTE BHU3 Ha rpadUK TPEXMEPHOH
MTOBEPXHOCTH M YTO aMILIMTY/a IOKa3biBaeTcs B 1BeTe. [[BeTHas Tabnuia cripasa ot rpaduka
[TOKA3bIBAET OTHOIIEHHE aMILIUTYa/I[BET.

B pexume PeanpHOoro BpemeHM och BpeMEHHU IEpEMHCHIBACTCA B TO BpeMs, KOTJa JAHHBIC OBLIH
npuobperensl. B pexxumax Perucrparop wiu IToct-O0paboTKH BpeMsl MacIITaOUPYETCsS B TCUCHHE
CEeKYH/I OTHOCHTENIFHO Havaja (aiiia.

JIBOWHO MIETUOK JICBOM KHOIIKOW MBIIIH B IIPeeaX CIEKTPOrpaMMbl OTOOPA3HUT COOTBETCTBUE
CHEKPaJbHBIX M JaHHBIX BPEMEHHOM CEPUU B COOTBETCTBYIOMIEM BHU/IE (€CIM OHM OTKPHITHI). OJTa
xapakTtepucTrka He noctynHa B pexxume PEAJIBHOI'O BPEMEHMU nockonbky OCHOBHBIE TaHHBIE
HEJOCTYIHBI.

Onementsl Ynopanenus [lanenn MHcTpyMEeHTOB

Omniun [Aucmiess CrieKTporpaMMBbl

Usmepenus Kypcopom

Memnro JletictBuii npu Haxkatnu Ilpasoit Knonku Melu

Cwmorpu Taxxe: MacmtabupoBanue , Tounocts U3mepenust , Pexxumvbr Buneo [Jucrures



5.7 TpexmMepHasi MHOBEPXHOCTH

ITtoT I[PICHJIeﬁ SABJIACTCA NIEPCICKTUBHBIM BUJIOM CIICKPAJIbHBIX JaHHBIX HaJl BDEMCHEM. Yacrora
MOKa3bIBaeTCs Ha ocu X U BpEMs Ha OCHU Y. Dror BU MOJIE3H IJId NPEACTABJIICHUA cebe JUHAMHUKH
CIICKpAJIbHBIX JaHHbBIX.

B pexxume PeanbsHoro BpeMenu ock BpeMeHH 0TOOPa3UT BpeMsl, B KOTOPOE OBLIO MOTYYCHO
COOTBETCTBYIOIIEE ManHoe. B pexxnmax Perucrparop mim [Toct-O6paboTku BpeMst MaciTabupyercs
B TEYEHHUE CEKYH]I OTHOCHTEIBHO Haudana (aiiia.

JIBOMHBIM IIETYKOM JIEBOM KHOITKOW MBIIIH B IIpeAeNnax rpaduka MOKHO OTOOPa3HTh COOTBETCTBHUE
CIIEKPATBHBIX JAHHBIX U JAHHBIX BPEMEHHOI CEpUH B COOTBETCTBYIOUIMX BHAAX (€CIH OHH OTKPBITHI).
Orta xapakrepuctuka He goctynHa B pexxume PEAJIbBHOI'O BPEMEHU, Tak kak OCHOBHbIE JaHHbIE
HEIOCTYIIHBI.

Onementsl Ynpasuenus Ilanenn MHCTpYMEHTOB

Ommn Juctnest Tpexmepnoii IloBepxHOCTH
Usmepenus Kypcopom

Memnro JetictBuii pu Haxkatuu Ilpasoit Knonku Melu

Cwmorpu Taxxe: MacmtabupoBanue, Tounocts Vizamepenus



6. OILIUU

6.1 YcranoBka

JlnanoroBblii 670K Y CTAHOBKH COAEPIKUT CICTYIOIINE OITLIUH:

Yacrora Jluckperuzanuu
Kosddurmenr Ipopexxusanus
Pasmep FFT

CriaxuBaHue OKOH

dopmar JluckpeTnsamu

Ommun Ycepenuenus

Ynepkanue nuka

IIpoueHT nepeKkpbIThii

Onuuu 1BYKaHaJILHOH 00paboTKH
IlepexpecrHas 3aneprkka Kanana
Obnapyxenue Ileperpys3ku

6.2 MacuirabupoBaHue

Bbl MOXeTe yrpaBisITh METOAOM MAaCIITA0MPOBAHUS OCSIMH U YAaCTOTHl M aMIUTATYABL. DTH OIIUH
TIPUMEHUMBI KO BCEM JIHCIUIesiM, KpoMe nuctuiest Bpemennoit Cepun u ocu Y Ha auciuiee Dasbl.

MacmrabupoBanane Ocu AMIUIATY B
Macmrrabuposanue Ocu YacToTsl
Cragnapraslii Bec YacTorhl
MuxkpodoHHas KOMIIEHCALIHS

Cwmotpu Taxxke: Tounocts U3Mepenus

6.3 Mapkepsl

MapKepLI HCIOJIB3YIOTCA, YTOOBI BBIJACIINTh UHTCPECCHBIC CHCHI/I(l)I/I‘IeCKI/Ie YHaCTOThI.

BLIGpaHHI)Ie YaCTOTHI BBIACISIFOTCS II0-pa3HOMY B 3aBUCMMOCTHU OT BUJIA:

- Cnexmp — BbIJIeJIEHHAs 4acTOTa MOKA3bIBAETCS CO CTPEIOUKOM.

- @q3a - BBIAEIEHHAS YAaCTOTA MTOKA3BIBAETCA 3HAKOM ajiMasa.

- Cnexmpocpamma - OTMETKU KPaCHOM CTpEIIbl OKA3bIBAIOTCS BJOJIb OCH YaCTOTHI TpaduKa.
- TpexmepHas nogepxHocms - KpaCHbIE CTPEIOYKH OTOOPaXKAIOTCS HA OCH YaCTOTHI.

Mertku MOTYT OBITh ITPUIJIOXKEHBI K BUAY criekTpa. Eciu BeIOMpaeTcs 3aka3Hoe MapKupoBaHue, Bol
Moxere 3adukcupoBaTh 10 30 TEKCTOBBIX XapaKTEPUCTHK.

Mapkepbl MOTYT Takxe OBITh OIPEJeNIeHbl HATJISJHO MIETYKOM TPaBOH KHOITKY MBIIIH Ha
CIKTPAJIbHOM BHJE. DTO MpHUBENET K mosiBiieHu0 Menro [etictBuii IIpaBoro [lenyka. Brioupas
oIHYy U3 KoMaHs "YcraHoBKa Mapkepa #' yCTaHOBUT YacTOTY MapKepa COOTBETCTBYIOLIYIO IO3HIIHH
miemyka Moy, Ommst "O4uctuth Bce Mapkepsl” IPOCTO CIIPSYET BCe MapKephl; OHH MOT'YT OBITh
pEeaKTUBHPOBaHbI Oilarogapsi 1ManoropomMy Onoky <Onumu><Mapkepbr>.

YacToTel Mapkepa MOTYT TaK)X€ YCTaHABIMBATHCS W3 BHEUIHEH MPOrpaMMBbl, OChUIAIONIE KOMaH Ty
Juuamuueckoro Oomena launusivu (DDE). Amrumurynst Mapkepa MOTYT IiepeiaBaThCsl Ha BHEITHIOK
MporpamMmy, UCIIONb3Ys aHanoruuHyto komanay DDE.



6.4 3anyck

Korna 3amyck pa3pelieH, Iporeccop NpoTeCTUPYET TEeKYIINI OJIOK JaHHBIX JJIsl YCIOBHS TPUITEpa
niepen BeinonHeHueM beictporo Ipeodpaszoanus Oypee (FFT).

[TyckoBOM pexUM MOXKET YCTaHaBIMBATHCS «B YPOBEHb» WM «B Kpail»:

- YpoBHeBBIi 3amycK - aHAJIU3aTOP MPOTECTHPYET TEKYIUN OJIOK JaHHBIX JJIS OMPEICICHUSI
BEJIMYUH JAHHBIX BPEMEHHOM CEPUH, KOTOPHIE MPEBHIIIAIOT OMPEICICHHBII TOPOT.

- KpaeBoii 3amyck - aHaIM3aTOP MPOTECTUPYET TSKYIIHIA OJIOK TAHHBIX I PE3KOro Mmepexoaa
(kpaeBoe ycrmoBue). DTO MOJIE3HO MPH 3aIyCKe Ha CHTHAIAX THIA UMITYJIbCA.

3agep:kka Tpurrepa MoKeT UCIIOIB30BATHCS, YTOOBI OTPETYIMPOBATH PACIIONIOKEHUE OKHA B
npenenax omoka FFT. Jlo-3amepikka mepeMecTUT TOUKY TPUITepa HalpaBo, MOCT-3aIePKKa - HAJICBO.
Ecnu 3amepxka ycTaHABIUBACTCS B HYJIE, TOUKA TPUITEpa pa3MelacTcs B Hadase Ooka gaHHbIXx FFT.

BaHyCK MOKET UCIIOJIB30BATHCSA B JTIOOOM OICpalilMOHHOM PEKUME, HO BECTH cebst 6yz[eT B KaXXIOM
PEKHUME IIO-pa3HOMY:

- BPEAJIbBHOM BPEMEHMU - Kaxnprit 6ok FFT BXOIHBIX JaHHBIX TPOTECTUPOBAH U BBHITIOITHEHO
FFT, ecnu ycioBust Tpurrepa BBITIOJTHEHBI.

- PETUCTPATOP - nporecc 3amucu/BOCIIPOU3BEAECHHS TECTUPYET OAHY BTOPYIO YaCTH JaHHBIX Ha
ycioBus Tpurrepa. Ecnu ycrnoBue Tpurrepa BBINOTHIETCS, IIeas OfHA CEKYHa JaHHBIX
3aIHCHIBACTCSA/BOCIIP OU3BOIMTCS.

- [IOCT-OBPABOTKA - Kaxxnapiii 010k FFT BOMTHOBBIX JaHHBIX MPOTECTUPOBAH M BhImonHeHO FFT,
€CJIH YCIIOBMSI TPUITEPa YAOBITBOPEHBI TOPOIOM.

Ipumeuanus:

BHemiHuit 3amyck MoXeT OCYLIECTBIATHCA UCIIOJIb30BAHUEM OHOI'O M3 KaHAJIOB JAJIS JaHHBIX U IPYTUM
JUIsl UIMITYJIbCa TpHUITEpa. BbIOepuTe COOTBETCTBYIOIINIT KaHAI TpUrTepa B OJIOKE TUajora TpUrrepa, a
3aTeM yCTaHaBIIMBANTE aHAU3ATOP, YTOOBI TOJIHKO OTOOPA3HUTh CIIEKTP KaHAlla IaHHBIX.

Ipenynpexnenne!
Korpa 3amyck pa3pellieH, IpoLeccop MOXeT 0Ka3aThes He pabOTaOIUM, €CIIU CUTHAJ OCTaJICS HIDKE

opora. HpOBepLTe 30HY CTaTyCa BAOJIb HIDKHEH TpaHULBI IPOTrpaMMBI U1 TEKYIIET O peKruMa.

6.5 Kaanoposka

[o ymom4yaHuto, aHATU3aTOp KaaHOpyeTcs, 4YTOOBI OKA3aTh YPOBHH OTHOCHTEIILHON MOIIHOCTH T/Ie
0dB nipounbie Bo3MokHbIe 8 wnu 16 Kycath curHan. Bribop kanubpoBku mo3BosseT Bam usMeHsTh
KOHTPOJIbHYIO TOYKY B M3BECTHOW BHEUIHEH BENUYMHE.

M5l cies1aeM 3TO C MOMOIIBIO TTOICOEAMHEHUS CUTHAJIA M3BECTHOT'O YPOBHSI K BXOXY 3BYKOBOI KapThl
U TIPOBEPKH COOTBETCTBYIOLIETO IM(ppoBoro ypoBHs. C aToil nHpOpMAIeil Mbl MOXKEM BBHIUYUCIIHTH
KOPPEKTHBIH KO3 GHUIUEHT MacIITaOMpOBaHHUsI, YTOOBI OTKAIIMOPOBATH aHAIHU3ATOP.

Bei6epure Menro <Onuuu><KannOpoBka™>, 4T00bl 0TOOpa3uTh OJIOK JHaora KaaiuOpOBKH.
IIpouenypa:

- TloaxmrounTe yCTORYMBBII CTAIIMOHAPHBINA CUTHAT CChUIKU K BXOIY 3BYKOBOU KapThl (He
ucrnone3yire yposers DC).

- BBejuTe CCHUTKY YPOBHS CHTHaJa B yIpaBieHue pefakTupoBanieM (Bbl MOkeTe UCITONB30BATh
ocImIIorpad Wik BOJIBTMETP [T U3MEPEHHUS YPOBHS CUTHAIIA Ha BXOJIE 3BYKOBOI KapThl).

- Bribepute cooTBeTCTBYRONIMI THIT curHaia cchiikd: "TIuk", "RMS" win "Tluk Ha ITuke" (Hanpumep,
BOJIETMETP Mpou3BoAUT RMS BenuuuHbI).

- BeiGepure npunaraembie yCTpONWCTBA ISl BXOAHOTO CUTHAJIA CCBUIKH WITH BBEJHTE TpeOyeMble
METKH.

- Beibepure sxenaemsbiii Jucreiinsiit pexxum: "Tluk", "RMS" nnn "IMuk Ha [Tuke".



- Haxxmure xHomky "M3meputs Bxonnoit CurHan". AHanuzatop npuodperer 1 ceKyHIy BXOIHBIX
JIAHHBIX U BBIYUCIUT COOTBETCTBYIOUINHA KO (GHUIMEHT MacIITaOMPOBaHHUs UT KaXKI0r0 KaHaja.

Eciu Bel kanubpyerech B akcenepoMerpe, BBeauTe cUrHai ccbuik B G's (ft/sec2). "Crektp
IIpeobpa3zoBanus Ha:" o0iacTs OymeT akTHBUPOBaHa M IMO3BOJIMT BaM TOMOMHUTEIBHO OCYIIICCTBUTh
npeobpa3oBaHue CIEKTPa K CKOPOCTH MITH CMEIIECHHI0. DTH MPeoOpa30BaHusI He OTHOCATCS K
JIACIIJICIO CEPUH BPEMEHHU.

Bel MoxeTe MoAM(UIIMPOBATh METKY, HEMTOCPEACTBEHHO MOAUGUIIUPYS €€ B OJIOKE pelaKTHPOBAHUSI.

Ecnu BeiOpana kHomka "Jlomyctumas Kannoposka”, k03¢ GUIMEeHT MaciTabupoBaHus OyaeT
MpHUJIaraThCs K 0TOOpayKaeMbIM BETUUMHAM M METKH OCH aMIUTHTY/BI OTPa3sAT OMpeICICHHBIC
YCTpOMCTBA.

BbI MOXeTE COXpaHUTh YCTAHOBOUHBIE NAapaMeTPhl KaJTMOPOBKYU B Qalisie U nepe3arpyxaTh ux Mo
HeoOxoauMocTu. YcraHoBouHble [lapaMerpsl Tekylei KaauOpoBKY BCeria COXpaHstoTes B (aiinax
KOH(UTYpaluyu U BOCCTAHOBIIUBAIOTCS ITOCIIE 3aTPY3KH.

Ouensb Baxno!

BonbIIMHCTBO 3BYKOBBIX KapT 00ECIIEUNBAIOT YTHIUTY CMEIIMBAHUSI, YTOOBI T03BOJIUTH Bam
yCTaHaBJIMBATh BXOIHOM ITPUPOCT 3BYKOBOM KapThl. Eciy BXOAHON MPUPOCT U3MEHEH, KaTHOPOBKa He
SIBIISIETCS OOJIBIIIE IPaBUIBHON. MHOI'HE U3 9THX CMEIIMBAIONIMX YTHIUTHI IO3BOJISIIOT Bam coxpaHaTh
YCTaHOBOYHBIE MTAPaMETPHI TEKYIIEro MpUpoCcTa JUIsl OCIeAyIoIero Bo3Bparta. K coxanenuro,
mynbTuMena APl obecrieunBaer t00bIe cpeIcTBa IS IPUKIIATHBIX IIPOrPaMM Kak HarpHuMep,
Spectral AB, 4To0bI HETTOCPEACTBEHHO YIPABIIATH BXOAHBIM YPOBHEM IPHPOCTA.

Cwmortpu Takxe: MacmtabupoBanue, Komnencarms Mukpodona

6.6 Bo10opb1 YcTpoiicTBa

Oro no3BoHUT BaM BEIOMpATh crienuUIecKyro 3BYKOBYIO KapTy, €CIIU B Ballleil CUCTEME HX
yCTaHOBIIEHO Oosee onHOM. J{J1st BEIOpaHHOTO YCTpOMCTBA MMOKA3hIBAIOTCSI MaKCHMallbHasl 4acToTa
JIUCKPETU3AIMU U TOYHOCTb.

Bxoanoe YcTpoicTBO HCTIONb3yeTCs aHaIu3aTopoM B PerucrpaTope win rpu padbote B pexuMe
PeansHoro Bpemenu. BrixomHoe YcTpoiicTBO Hclonb3yeTcs aHaIU3aTOpoM st Bocripoussenenus
WAV (paiina nim reHepaliiu TECTOBOTO CHTHaja, UCIIONB3YIOMEro Y THiuTy CUrHaIBHOTO
I'enepatopa.

IIporoH CHUrHaJbHOIO reHepaTopa M AHAJIU3ATOPAa OJHOBPEMEHHO:

3BYKOBBIE KapThl TIO3BOJISIOT BaM 3anchIBaTh WIIM BOCIIPOM3BOANTH, HO OOJNBIIMHCTBO HE JAOIYCKAET,
YTOOBI 3TH OIEPaly MPOUCXOANIIN OIHOBPEMEHHO — 9TO M3BECTHO Kak " Jlymiekc"-omepaums. Ecnu
Ber ucrionn3zyere kaptsl Cucremsr Yepenamiero bepera "Tautu" i "Monterey", nyruiexcuaas
orepanus noaaepkuBaeTcs. BoJbIMHCTBO KapT 3BykoBoro [IporpammaTopa (eciu 3To ABIsSETCS
pUYKHOM, Bel omyunre coollenue, yka3biBatoliee, 4To '3ByKoBasi KapTa UCIIONb3YETCs qPYTHM
npunoxenueM..."). TeM He MeHee, BOBMOXXHO YCTAHOBHUTH JIBE 3BYKOBBIE KAPTHI B TOM XKe
KOMITBIOTEpE.

®aiin SY STEM.INI comepsxur [drivers] cekiuro, KOTopast COISPKUT TaHHbBIE IS KaXKI0H 3BYKOBOIT
KapThl.

CJ'IEI[yIOIJ_II/Iﬁ MMPUMEP NMOKA3bIBACT TUIIMYHBIC JaHHBIC JIJId JIBYX 3BYKOBBIX KapT.

[drivers]
Wave=mvproaud.drv
Aux=mvproaud.drv
MIDI=mvproaud.drv
Wavel=sbl16snd.drv
Aux1=sbl6aux.drv
MIDI1=sbl16snd.drv



Hcnonp3yiite komaumy <Ommim><Y cTpoiicTBa>, 4ToOBI BEIOPATh COOTBETCTBYIOIIYIO 3BYKOBYIO
KapTy.

IIpumeuannue:

YV Bac BO3HUKHET TPYAHOCTh NIPH YCTAHOBJICHUHU JABYX 3BYKOBBIX KapT UJIECHTUYHBIX Mapok. Jleno B
TOM, YTO BBIIICYKa3aHHBIE JJAHHBIE OYIYT CCHUIATHCS HA TOT ke .Arv daiin u B 60IBIIMHCTBE CTydaes,
IpaiiBep HE pa3padaThIBAETCs ISl TOTO, YTOOBI OIIEPUPOBATH MHOTOYHCICHHBIMU 3BYKOBBIMU KapTaMu
U TIONBITAETCS HCIOJNB30BATh MEPBYIO KAPTY, KOTOPYIO OH OOHAPYXKHUT B CHCTEME.



7. YTUJIUTHI

7.1 T'enepaTop Curnaja

VYTumira CHrHaILHOTO TeHepaTopa ACHCTBYET B cBs3H (BMecte) ¢ BocnpouspeneHuem (D/A) kanama
nro6oit Windows-coBmecTrMOit 3BYKOBO# KapThl, CIIOCOOHO# MPOU3BECTH IIEIBII PSJ] TECTOBBIX
curHajoB. Beioupast komanay Mento <YtmmTe><I[ enepatop Curnana> wim Haxxumast kinasuiry F11
BBl 3aIlyCTUTE CUTHAJIBHBIA T'eHepaTop.

7.1.1 OcnoBHasi Onepauust

- BeiGepure TN BOTHOBOM (pOpMBI, KOTOPYIO OBbI BBI XOTEIM CreHepupoBaTh, MIETYKOM B CITHCKE
BO3MOXKHBIX BOJTHOBBIX (hOPM.

- llenkuure mo xHomke "leranu”, 4ToObl MOTU(DHUIIMPOBATH ONPECTICHHYIO BOTHOBYIO (hopMy (He
BCE THIIBI BOJHOBBIX (HOPM MMEFOT OMIIMH MOJB30BATENS).

- lllenkuuTe 1Mo kHOIKe "YPOBEHB", YTOOBI ONPENIENUTh BBHIXOJHOH YPOBEHb Ir'eHepaTopa.

- lllenkuure mo kHormke "3amyck”, 4TOOBI 3aITyCTUTH T€HEPaTOopP.

- Korna renepaTtop paboraer, OKHO H3MEHHTCS, YTOOBI II0Ka3aTh TOJILKO OAHY KHOIKY "OcTaHOBKY".

7.1.2 Tunbi BosnoBbix ®opm:

benwrit [llym

PozoBwiii llym
[TymoBo# B3pbiB

Tou 1xI'1g
Ilepexmroyaromuecs TOHA
BspoiB Tona

Uckaxenue Bsaumomoaymsiiuu TectoBeix ToHOB
Passeptka YacToThl
VYposenb YacToThl
3ursar

TpeyroabHbIf

HUmnynbe

Ksaapar
Onpeaenedne noTpeduTEIEM

7.1.3 Curnaabuas ToyHOCTD

To4HOCTH CHTHaJIa YaCTHYHO OIpPEAEISIeTCsl COOCTBEHHOM 3ByKOBOW KapToil. TOYHOCTH YacOB YaCTOTHI
JIMCKpETU3aIMU Ha KapTe Oy[eT YNpaBIsiTh TOYHOCTHIO XapaKTEPUCTUK YacToThl. Kpome Toro,
MHOTHE 3BYKOBbIE KapThl IIOTPEOUTENHCKOTO TUITA HE TeHepHUPYIOT KoMItoHeHTsl DC. DTH KapThI -
"AC cBsi3aHHBIE" ¥ KaK TAKOBBIE, HAMEPEHHO (QHIBTPYIOT UIIK OTBEprafoT Jitodoi kommnonent DC.

PesynpTaToM 3TOH (QHUIBTpAIMK ABISICTCS TO, YTO KOMITOHCHTHI CHTHAJIA HIDKe MpuOnmu3utensHo 20Hz
Oynmer uckakeHbl. [1IOCKOCTh UMITYNIbCA U KBaJPATHBIX BOJH OyIeT BO3CHCTBOBAaHA HA U CUTHAI
MMHIO00PA3HOI'0 CHTHAJIA CTAHET HEIMHEHHBIM.

3ByKoBbI€ KapThl IIpothecCHOHAIBHOIO THIIA YaCTO CIIOCOOHBI creHepupoBaTh koMonenTsl DC (DC
CBSI3aHHOE) U OyJeT He UMETh MPOOJIEMBI B 3TOM OTHOILIeHHH. KitroueBast crieruduKarys, yrupasiser
9TIM 0TBeTOM Yactothl; DC, cBsi3anHOl KapThl onpeaenut obnacts ot DC g0 20kHz.

7.1.4 TIporoH CUrHAJILHOTO FeHEPATOPa U AHAJU3AaTOPAa B OJJHO BpeMs:

3BYKOBBIC KapThl MO3BOJISIOT BaM 3amuchiBaTh WM BOCIIPOU3BOIUTH, HO OOJBIIMHCTBO U3 HUX HE
MO3BOJIAIOT TIPOUCXOTUT 3TUM OIEPAIMAM OHOBPEMEHHO (ECITH 3TO ABISAETCS PUIUHOM, Bb
MONTYYHUTE COODIIICHHE, YKa3bIBAOIIEe, YTO "3BYKOBAs KApTa HCIOIb3YeTCS APYTUM TPHIOKECHUEM...").



TeM He MeHee, BO3MOXKHO YCTAHOBHUTH JIBE 3BYKOBBIX KapThl B OJHOM KoMIIbioTepe. Daiin
SYSTEM.INI comepxur [apaiiBep] cekiuio, KOTopasi COAEPKUT AaHHbBIE IS KaXKI0H 3ByKOBOM KapThl.

CJ'IEI[yIOIJ_II/Iﬁ MMPUMEP NMOKA3bIBACT TUIIMYHBIC JaHHBIC JIJId JIBYX 3BYKOBBIX KapT.

[apaiiBepsi]
Wave=mvproaud.drv
Aux=mvproaud.drv
MIDI=mvproaud.drv
Wavel=sb16snd.drv
Aux1=sbl6aux.drv
MIDI1=sb16snd.drv

Hcnonp3yiite komaumy <Ommm><Y cTpoiicTBa>, 4T00BI BEIOPATh COOTBETCTBYIOIIYIO 3BYKOBYIO
KapTy.

IIpumeuannue:

V Bac BO3HUKHET TPYAHOCTh NIPH YCTAHOBJIEHUHU JABYX 3BYKOBBIX KapT MJIECHTUYHBIX Mapok. Jleno B
TOM, YTO BBINICYKa3aHHBIE JJAHHBIC OYIyT CCHUIATHCS Ha TOT ke .Arv daiin u B 60IBIIMHCTBE CTydaes,
JipaiiBep HE pa3padaThIBAETCs ISl TOTO, YTOOBI OIEPHPOBATH MHOTOYHCICHHBIMU 3BYKOBBIMU KapTaMu
U TIONBITAETCS HCIONB30BATh MIEPBYIO KAPTY, KOTOPYIO OH OOHAPYXKHUT B CHCTEME.

Cwmorpu Taxoke: Beixonno#t Yposens ['eneparopa, Beioopst YcrpoiictBa, Coxpanuts CUrHai B
daiine .WAV.

7.2 Coxpanenune Curnajga B ®opmare WAV daiiaa.

Ora xomaHa MeHto co3naer WAV  daiin u3 Tekyieit BOTHOBOH (opMBbI TeHepaTopa CUrHaIA.
CHUrHAJIBHBIH TeHepaTop J0KEH ObITh AKTHBU3UPOBAH MPEX/IE, YeM Bbl cMOXeETe HCIOIb30BaTh ITY
KoMaHy. Bam Oyjer BblIaHa MojACKa3Ka JUisl yKa3aHusl UMEHH (aiina, 4To0bl COXPAHUTH JaHHBIC
BOJIHOOH (DOPMBI.

Cwmotpn Takxe: CurnansHbli ['enepatop, Bonnosas ®opma, Onpenenennas Ilonb3oBaTenem.

7.3 MakcumaanHasa Yacrora

Yrunura MakCUMaIbHOM Y4acTOThI OTOOPA3UT YACTOTY CHIIBHOTO CIIEKPAJILHOIO KOMIIOHEHTA B IICJIOM
JrarnasHe. DTO OKOHHAs YTHUIINTa MOXKET U3MEHSATHCS B pa3Mepax Kak TpeOyeTcs MOJIb30BaTeNo U ee
coJiep KaHue KOPPEKTUPYETCs BCAKUM pa3, KOTJia HOBBIN CIIEKTp BbruMcieH. Eciu aHanuzaTop
KOH(HUTypUpyeTCs TaK, YTOOBI OTOOPA3UTh CIICKTP H JICBOI'O M MPABOr0 KAHAJIOB, 3Ta OKOHHAS YTUJIUTA
TaKKe MOKaKET BETUUUHY /I 000MX KaHAIOB. JleBas KaHaIbHAs BEJIMYUHA MOSBUTCS BBIIIIE TIPABOU
KaHAJIbHOW BETUYHHBI.

IIpumeyanus:
ConeprkaHue JIF000ro OTKPBITOrO0 OKHA YTHIIMTHI Oy/IeT Ie4aTaThesl B IIPaBOM TI0JIE BUAA CIIEKTpa.

7.4 MakcuMaJdbLHAA AMILIMTYIA

VTunura MakCUMaJIbHOU AMIUTUTY/bI OTOGpaSI/IT AMIUTUTYAY CUJIBHOT'O CIICKPAJIbHOI'O KOMIIOHCHTA B
OCJIOM Jualria3He. DTO OKOHHAs YTWINTA MOXKET MCHATHCA B pasMepax Kak TpeGyeTCH IIOJIB30BATCIIIO U
COACPIKAaHUE KOPPECKTUPYETCA BCAKHUI pas, Korjaa HOBBIM CIICKTP BBIYMCIICH. Ecmu aHaJIn3aTop
KOH(l)I/IprI/IpyeTCH, YTOOBI OTOGpaSI/ITI) CIICKTP M JICBOI'O U IIPAaBOI'0 KaHaJIOB, 3TO OKHO YTUJIMTBI TaAKXKC
TOKAXET BCININHY IJI 000ux KaHayioB. JleBast KaHaJabHAs BEJIUYHHA ITOSBUTCS BBIIIE npaBoﬁ
KaHaJIbHOM BEJIMYMHEL.

IIpumevanus:
ConeprkaHue JIF000r0 OTKPBITOrO0 OKHA YTHIIMTHI OY/IeT Ie4aTaThesl B IIPaBOM TI0JIE BUAA CIIEKTpa.



7.5 O61masg MomHOCTh

Yrunura O01Iei MOITHOCTH 0TOOPa3UT 00IIyI0 MOIMHOCTE RMS ypoBHSI s 11emmoro criekrpa. OTa
BENTMYMHA - TaKas Jke KaK M BETMYUHA, TOKa3aHHAas BIOJIb BEpXa 10 JIEBOMY KPako BHA CIICKTpa, €CIIH
BbIOpaHa omws "Ilokaz Obmeit MomnocT" 1 kHonka "M3meHenne Macitaba [lonnas" Ha maHenn
HHCTPYMEHTOB.

DTO OKOHHAS YTHINTA MOXKET MEHATHCS B pasMepax Kak TpeOyeTcsl MOIb30BATEII0 M COMCPIKAHUES
KOPPEKTUPYETCsI BCSIKUI pa3, KOrjia HOBBIH CIICKTp BhIUKCIIEH. Eciu aHanmu3atop KOHGUTypupyeTes,
94TOOBI OTOOPA3HUTH CIIEKTP U JIEBOT'O U MPABOTO KAHAJIOB, 3TO OKHO YTHIIUTHI TAKKE MOKAXKET BETHUHHY
Ut 000MX KaHaoB. JleBas KaHaJbHAS BEJIMYMHA TIOSBUTCS BBIIIE PABOH KaHAIHHOU BEJTUYHHBIL.

Ipumeuanus:
ConeprkaHue JIF000r0 OTKPBITOrO0 OKHA YTHIIMTHI OY/IeT IIe4aTaThesl B IIPaBOM I10JIE BUAA CIIEKTpa.

7.6 Oomee N'apmonnueckoe Uckakenue

PeanbHO MUpPOBBIE 3BYKOBBIE YCTPOMCTBA BBOMST HEXKENATENbHbIE IT000YHBIE 3(p(EKTHI, BEI3bIBAIOIIIE
HCKa)KeHHE JIOTIOJTHUTENRHO K jkenaeMomy oteery. Obriee I'apmonnueckoe Uckaxenue (THD) u
Oobee ["apmonnueckoe Mckaxenue ¢ llymom (THD+NOISE) sBsroTCS ABYMSI IMPOKO
UCIIONIB3YIOMIUMHUCS U3MEPEHUSIMU 3TOr0 KonnuuecTBa. O0a M3MepeHHs: BHIPa)KeHbI KaK IPOIIEHT.
Ymenbinenne BennunHel O6miero 'apmonuueckoro VickaxxeHus: oumiaer OTBer.

Obwee Iapmonuyeckoe Hekasicenue (THD) - ko3 HIUEHT TapPMOHUYECKOM MOIIHOCTH K
(byHIaMEHTATBHON MOITHOCTH. BBIUKMCIACTCS TOMCKOM [IEJIOT0 CIIEKTPa, YTOOBI HANTH MUK
MaKCHMAJIbHOH 4acTOThI ((pyHIaMEHTANBHO) 1 3aT€M BBIYUCIIAETCS 00Iass MOIIHOCTH Ha
rapMOHMYECKHUX YacTtotax. YpoBeHb THD - 3arem Bbrumcnsercss kak kod(h¢puuueHt oorei
rapMOHUYECKON MOIIHOCTH K (pyHJaMeHTanbHOI MoITHOCTH. OCTaTOYHBIN IIyM HE BKIIFOYAETCS B 3TO
BBIYHCIICHHE.

Obweee I'apmonuueckoe Hckancenue + [lym (THD+N) - koahpumreHT rapMOHNYECKOH MOIITHOCTH
ILTIOC IIYM B (PyHIAMEHTAIBHON MOIIHOCTH. BBIYHCISETCS MOMCKOM IIEJIOr0 CIIEKTpa, YTOOB HalTH
MUK MaKCHMaJIbHOM 4acTOThI ((hyHIaMEHTAIbHOM) U 3aTeM BBIYUCIAETCS 00IIas MOIIHOCTD B
ocTabHOM criekTpe (00epToHBI IUTroC 1yM). YpoBeHb THD - 3aTeM BhIUUCSETCS Kak Kod(duimeHt
00I1Ie# MOIIIHOCTH FAPMOHUKA + [IyM B ()yHIaMEHTaIbHOU MOIIHOCTH.

Benuunner THD+N OynyT moutn Beerna Oonblie, uem Benuaunbl THD 1st Toro xe curuasia.

Tumnmgaroe uzmepenne THD GyzaeT ucmonb3oBath ToHa Tecta 1KHZ cChUTKH. DTOT CHTHAM CCHUTKH
IpOIIIEJT Yepe3 3ByKOBOE YCTPOUCTBO IIOCIIE TECTA M COSAMHEH C BHIYUCIEHHBIM CIEKTPOM. DTO 4acTo
TIOJIE3HO, YTOOBI MPUMEHUTH JTTMHHOE YCJIOBUE YCPEAHEHHS U1l OTMEHBI KOMITOHEHTBI IPOU3BOJILHOTO
LIyMa U MOBBIIIEHHUS TOYHOCTH NU3MEpPEHUSI.

Hy»XHO OTMETUTB, 4TO YUCTOTA U 3BYKOBOM KapThl U CUTHAJIA CCBUIKH JOJDKHA MPEBBICUTH U3MepsieMoe
YCTPOWCTBO, €CITH OXKUJIAIOTCSI 3HAYUMBIE Pe3yJIbTaThl. YHCTOTa CUTHAIBHOTO F'eHepaTopa
HEIrocpeCTBEHHO 3aBUCHT OT T HD ucnonb3yeMoli 3ByKOBOH KapThl.

DTO OKHO yTHIIMTHI MOKET MEHSThH pa3Mephl Kak TpeOyeTcst IOTPEOUTENIO U CofiepKaHue
KOPPEKTHPYETCsl BCIKHUI pa3, KOTJa BEIYHUCIIEH HOBBIN crieKTp. Eciu aHanu3aTop KoH(HUrypHupyercs,
YTOOBI OTOOPA3UTh CIIEKTP U JIEBOI'O M IIPABOT'0 KaHAJIOB, 3TO OKHO YTHJIMTBHI TAKXKE MOKAXKET
BENUYUHY Ul 000MX KaHaoB. JleBast kaHaJIbHAS BEJIMYMHA MOSBHUTCS BBIIE [TPABOW KaHAJIBHON
BEJINYMHBI

Ipumevanus:

- CrnaxuBaHue OKHa X3>HHUHTA WM BiskMaHa peKoMeHyeTcst U3-3a CBOEro HU3KOI0o KayecTBa IIyMa.
- Pazmep FFT ot 2048 nnu Oosibliie pekoMeHayeTcs I TOro, YToObl 00ecednTh Tpedyemoe
CIEKpaJbHOE PELICHHUE.

- ConeprkaHue JII000r0 OTKPHITOrO OKHA YTHIIMTHI OyJIeT Me4aTaThCsl B IPaBOM I10JIE BUAA CIIEKTpa.
Cwmorpu Taxoke: Tounocts M3zmepenust, [Ipukianusie [pumedanus - O6mee ['apmoHndeckoe
HUckaxenue



7.7 Uckaxxkenue Bzanmuoit Moayasimuu (I M D)

HUCKAXEHHUE B3AUMHON MOJYJIALMH (IMD) — 5To Mepa MCKaKeHHs, BbI3IBaeMast
B3auMoeicTBUeM (CMENTMBAHUS) ABYX TOHOB.

Korya MHOro4nCIIEeHHBIE CUTHAIIBI BBOMISITCSL HA YCTPOMCTBO, MOXKET ITPOU30MTH HEXeNaTeIbHAsS
MOJIYJISIIIHS WITH CMEIIMBAaHUE TUX JIBYX CUTHAJIOB. YpoBeHb |IMD Beramcinsiercs: mepBoii
00paboTaHHOM YaCTOTOH U aMILUIUTYI0H IBYX OOJiee CHIIBHBIX TOHOB B CHIEKTPE. 3aTEM BBIYMCIISETCS
00111ast MOLITHOCTH B KaX/IBIX YaCTOTaX MPOAYKTa B3auMHOK Moayssiiuu. |MD - koaddurpient
MOIIHOCTH B3aUMHOM MOAYJISIIMU Ha MS CyMMe MOITHOCTH TOHA.

Tunuunoe n3mepenue |MD 6yner ucnonp3oBats ToHa B 250 HZ 1 8020 Hz ¢ Gonee BbICOKMM TOHOM
9acTOThI, yMeHbIIeHHbIM Ha 12dB (4:1 koa¢duIreHT) HIke HU3KOr0 TOHA YaCTOThL. DTO Y4acTo
TIOJIE3HO, YTOOBI IPUMEHUTSH JJTMHHOE YCJIOBUE YCPEAHEHHS, YTOObI OTMEHUTHh KOMIIOHEHTHI
MIPOU3BOJILHOT'O IIYMa U IMOBBICUTH TOYHOCTH U3MEPEHUSL.

DTO OKHO YTHJIUTHI MOXKET MEHATh Pa3MephI TaK, KaK 3TO TPeOYeTCs MOTPEOUTEITIO U COePIKaHUES
KOPPEKTHPYETCsI BCIKHIA pa3, KOTrla BBIYHUCIICH HOBBIH criekTp. Eciu aHanmu3atop KoHGUrypupyercs,
YTOOBI OTOOPA3UTH CIIEKTP U JICBOT'O U MPABOI'0 KAHAJIOB, 3TO OKHO YTHJIUTHI TAKXKE ITOKAYKET BETHUHHY
JUTst 000MX KaHaJoB. JleBas KaHaIbHAs BEIMYMHA TOSBUTCS BBIIIE MPABOH KaHAJIBLHON BETUYMHBI.

IIpumeyanus:

- CrinaxxvBaHue OkHa X9HHHUHTA WM BIdkMaHa peKOMEHIyeTCs H3-3a CBOETO HU3KOTr0 KauecTBa IryMa
- Pasmep FFT ot 4096 wiu Gonbliie peKOMEHIyeTCs sl TOT0, YTOOBI 00ECIICUUTh TpeOyemoe
CHeKpabHOE pemieHue 1 usmepenus |MD

- Coz[epmaHHe m0060ro OTKPBITOI'O OKHA IMOJIE3HOCTHU 6yz[eT Tre4aTaTbCsd B IPAaBOM I10JIC BUa CIICKTpa.

Cwmotpu Taxxe: IMD TecTOBBIX TOHOB

7.8 Curnaa B Koaddumuenre Hlyma (SNR)

Cuenan ¢ Koagpgpuyuenme Ilyma (SNR) — 310 K03(DGHIHUEHT CUTHAIBHOIO MAKCHMaIBHOTO YPOBHS
MOIIHOCTH K 00IIIEMY YPOBHIO [IIyMa U BEIpakaeTcs B aenubenax (dB).

SNR BEIYHCIISIETCS TOMCKOM LCJIOTO CIIEKTpa AJId HAXOKACHUA MaKCUMaJIbHOM YacCTOThI, a 3aTEM
BBIYUCIIACT OGIJ.[yIO MOMIIHOCTH OIyMa B OCTaJIbHOM CIIEKTPC. SNR - 3aTeM BBIUUCISIETCS KaK
KO3(1)(1)I/IHI/ICHT MOLIHOCTH IIyMa K MaKCUMaJIbHOM MOIIHOCTH U BBIPAKACTCA B I[CHI/IGCJ'IaX.

DTO OKHO YTHJIUTBIMOXKET MEHSCT pa3Mephl Kak TpeOyeTcss MOTPEOUTENIO U COACpKaHUE
KOPPEKTHPYETCsI BCIKHIA pa3, KOrJia HOBBIH CIIEKTP BhIUKCIEH. ECiu aHanmM3aTop KOHGUTypUpyeTcs,
YTOOBI OTOOPA3UTH CIIEKTP U JICBOT'O U MPABOT'0 KAHAJIOB, 3TO OKHO YTHJIMTHI TAKXKE ITOKAYKET BETHUHHY
JUTs 000MX KaHaJoB. JleBas KaHaJIbHAs BEIMYMHA TOSBUTCS BBIIIE MPABON KaHAJIBLHON BETUYNHBI.

[Ipumeuanus:
- CrinaxxvBaHue OkHa X9HHHUHTA WM BIdKMaHa peKOMEHIYyeTCs H3-3a CBOETO HU3KOTr'O KauecTBa IryMa
- Pasmep FFT ot 2048 wiu Gosnbliie peKOMEHIyeTCs ISl TOT0, YTOOBI 00ECIICUUTh TpeOyemMoe

CIICKPAJIbHOC PCHICHUE.
- Coz[ep>1<aHI/Ie 000ro OTKPBITOI'O OKHA IMOJIE3HOCTU 6yz[eT re4yaTaTbCsd B IPAaBOM I10JIC BUa CIICKTpa.

7.9 UckaTeab 3aaepkKn

VY Tumura ucKatess 3aJepyKKA BBIUKMCITUT 3aICPIKKY MEK/TY JIEBBIM U MPABbIM KaHAIAMU. DTa 3ajepKKa
MOYKET OTOOPaKAThCsl B MIUITUCEKYHIaX, (GyTax wiu merpax. Haxas Kuonky "IIpumeHuTs K
O0paboTke 3anepkku" OyneTe 3aTeM HCHONIB30BaTh 3Ty BBIYMCICHHYIO BEIMUMHY 3aJIePIKKU KaK
HOBBIN TTEPEKPECTHBIN KaHaj, 00padaThIBAIONIHMHN 3aIepXKKyY. ITa 00paboTKa 3aAePKKH SBIISIETCS TOU
K€ BEJTMUYUHOHN KaK OTOOpakKeHO B TUAIOTOBOM Oyioke <Omuu><Y cTaHOBKa™.



IlonoxuTenbHbIE BETMYNHBI O3Ha4yaroT, 4To JIEBBIN KaHaJl 3a4€PKUBACTCA OTHOCUTEIIBHO ITPaBOTro
KaHalia.

O’I’pI/IHaTeJ'H)HI)Ie BCJIMYMWHBI O3HAYAKOT, YTO HpaBLIﬁ KaHaJl 3aJICPKUBACTCA OTHOCUTECIIBHO JIEBOT'O
KaHalia.

Y craHOBIICHHBIH HepereCTHHﬁ KaHall, OGpaGaTLIBaIOH_[I/Iﬁ 3a1C€PKKY, HC BJIIMACT HAa BCINYNHY,
BBIYMCJIICHHYIO C UCKATCIIEM 3aJICPIKKHU.

7.9.1 Onuun
Ha)KI/IMaH KHOIIKY "OHHI/II/I" Ha MaHCJIN YTUJIUTBI UCKATCIA 3aICPKKU BBl ITIOAHUMACTC
JIOIIOJIHUTEJIIbHBIC OIIIUU.

Benuuunwvt [Jucnnetinoii 3adepoicku: - Bel MOXeTe pelnTh Kak 0TOOpakaTh BEINYUHY 3aJIepKKU - B
TEUeHHEe MIJUTHCEKYH, ()YyTOB MM METPOB.

Cxopocmu 38yka - CKOPOCTb 3BYKa HCIOJIB3yeTCs, YTOOBI IPe0Opa3oBaTh BEIUUUHY 3aAEPIKKU MEKILY
MUUTHCEKYHIaMH U pyramu wii MeTpaMu. [10CKONBKY CKOPOCTB 3BYKa U3MEHSIETCS C TEMIIEPAaTypoi
U naBieHueM, Bel MokeTe 3aX0TeTh MOANGHUIMPOBATH TI0 3aKa3y MOJIb30BATENS TY BEIUYNHY, YTOOBI
BBITIOTHUTD Balllk yCIOBHUs. ECTeCTBEHHO, CKOPOCTh 3BYKa IPH KOMHATHOM TeMmepatype - 1130 ft/sec
- 9TO BCTPOEHHAs! BEJIMUMHA, UCTOJIb3yeMast POrpamMMOoii.

Bbl MOXeTe U3MEPUTH (haKTHUECKYI0 CKOPOCTh 3BYKa, C/ENaB HauaJlbHOEe U3MEPEHHE B TEUCHHE
muuticekys (T1) u 3aTem niepemernasi MUKpOQOH TOIHO ouH (GyT Hazam u Oeps BTOpoe U3MepeHue
(T2). CkopocTb 3ByKa MOXET 3aTeM OBbITh BBIYUCIICHA CICAYIONMM 00pa3oM:

Ckopoctb 3Byka (ft/sec) = 1000/ (T2-T1)

Makcumanvras 3adepoicka - ITOT apaMeTp PEryIupyeT MaKCUMaJIbHYIO Pa3pEIICHHYIO 3aICPKKY.
Bonee JlnnHHbBIE 3a/1ep>KKU TPEOYIOT OOJUTBIIIE BPEMEHH Ha 00paboTKYy.

7.9.2 Tunuunas Onepanus

- [ToncoenuaNTh MUKPO(GOH K JICBOMY BXOJy KaHasa.

- [ToncoenuHUTHL 0Opa3el] CMEIIAHHOIO BRIXOAHOTO CUTHAJIA K MPaBOMY BXOIY KaHaJja.

- [Ipourpaiite curHas po30BOro Wik OENIoro mryma uepe3 MUKIIEp.

- 3amycTUTE aHAIM3aTOpP, YTOOBI 3aIIyCTHTh UCKATENb 3aICPHKKH.

- [IpoBeauTe U3MepeHrE B OCTAHOBIICHHBIN MOMEHT. BenuunHa 3a1ep)KKU JOJKHA OCTaThCs
CPaBHUTEIILHO KOHCTAHTOM.

- Haxxmure kHONKy “TIpuMEHHUTS” 9TOOBI HCIIOIB30BATh ATY BEIUUYHUHY 33JICPKKH KaK TEKYIYIO
YCTaHOBKY 00paOOTKH.

Ipumevanus:

- Uckatens 3aaepxku Oy/eT qeicTBOBaTh TOIbKO B CTepeo criocobe; OH CBepHETCS BHU3, eciu B

Oynere paborath B MOHO crocobe.

- IIporpammHusIii MaTepHrai (KaKk HAPUMED, My3bIKa) MOKET UCIIOIB30BATHCS BMECTO OEITOr0 HIIH
PO30BOTO IIyMa; TeM HEe MEHEe HAMITYUIINE PE3YIbTATHI MIOIYYAOTCS ¢ OENBIM HIIH PO30BBIM
HCTOYHHUKOM IIyMa.

7.10 Perucrpanus JIaHHBIX

Peructpanust JlaHHbIX I03BOJIsIET BaM pOM3BOMTH BBHIXOHOW TEKCTOBBIN (haiii, coep Kaiiuii
BBIOpaHHBIE CIIEKPAIbHBIE ITAPAMETPHI BMECTE C TI0Ka30M OTMETKH BPEMEHH, KOTIa MPOU30LLIO0
coOBbITHE.



7.10.1 Perucrpanust Onuuii

Boixonnoii Tun Janubix: Onpenenser BIOCICICTBHHA MUCBMEHHOE COAep)KaHue B (haiiie JaHHBIX:

- MakcumasibHasi YacToTa — 3aichiBaeT MAKCUMAIBHYIO YaCTOTY B Mpe/esax OmpeneIeHHOTo
JIMara3Ha 4acToThI.

- MakcumanbHasi AMIUTHUTY/IA - 3alMChIBACT MAKCUMAIBHYIO aMIUTUTYY B Ipeeiax OmpeneieHHOTO
JMara3Ha 4acToThI.

- MakcumanbHast Yactota & AMIUIUTY/IA - TIUIIET KaK MAKCUMAJIBbHYIO YaCTOTY TaK U aMIUTHTYIY U3
OMPEIENICHHOr0 AUana3oHa 4acToThI.

- O61mast MOIHOCT - MHUIIET 001y MOIHOCTE RMS ypoBeHb /UTs OnpeielieHHOro THana3Ha
YaCTOTHI.

- Benmuunbr CriekTpa - MHIIET BCe BETHYUHBI CIICKTPa TS ONPEACICHHOrO JHaa3Ha YacTOThI.

- O6uiee I"'apmonnyeckoe Mckaxenue (THD) - numer Benmunay THD s nenoro auamnasHa.

- O6ee 'apmonnueckoe Mckaxenue + [ym (THD+N) - mumier Benuunny THD+N st enoro
Jara3Ha.

- UICKAYKEHHME B3AVMHOM MOJYJISILIUU (IMD) - mummer Bemanny |MD st neoro
Jara3Ha.

- Curnan B Kosdpdurmente [llyma (SNR) - numer Besmunny SNR st 1enmoro quamnasHa.

Boixoanoii ITopor: Onpenenser mopor, BIlie KOTOPOro JaHHBIE TUIA ONPEAEIEHHBIX JaHHBIX OyIyT
BBIXOAUTH B (haiiiie; eclii HUKaKKe JaHHbIE B MPeEeax ONpeAeseHHOro Juana3ta 9acTOThl He
MPEBBIIIAIOT TOPOT, HUKAKUE JaHHBIE HE 3aITUCHIBAIOTCS B BEIXOAHOM (haitn. Eciau Bel xotute, 4T0GB!
JIAaHHBIE [IUTH HA BBIXOJ] HE3aBUCUMO OT IIOpOra, IMpocTo ycranosuTe mopor B -999 dB.

PeFI/ICTpaIIPIﬂ I/IHTepBaJ'[a: Onpez[enﬂeT, KaK 4aCTO CIICKpPaJIbHBIC TaHHBIC TCCTUPYIOTCA Ha
OIPCACIICHHOM ITOpOore. Ecmu TIOpor" IMPEBLIIICH, HOBas CTPOKa, CoACpKalias BLIGpaHHI)Ie BBIXOOHBIC
JAaHHBbIC, 3aIIMCBIBACTCS B (baﬁn IIPOTOKOJIa JaHHbIX.

Juana3zon Yacrorsl: Onpenenser 00JacTh YaCTOThI, HaJ KOTOPOM MPOU30MAET PErHCTPALN NTaHHBIX.
Ecnu BeiOpan "[lonubiii [nanazon”, perucrpaiisi IpUMEHsIETCs K 1IEJIOH JOCTYITHOM o0nacTu
yactoTel. Korma BeiOpaH "3aka3Hoi J[pama3oH", BETMYMHBI YaCTOTHI MOT'YT OBITh BBEJICHBI
HETOCPEACTBEHHO. 3aKa3Has OIIHs JUala3Ha BEIBOAUTCS U3 CTPOs Beskuid pas, korga THD, THD+N,
IMD wu Besmrunabl SNR BBEIOpaHBI Kak BBIXOIHOW THIT JAHHBIX, IIOCKOJIBKY 3TH BETUYNHBI
BBIYMCIICHBI C HCIIOIB30BAHUEM IIEJIOTO CIIEKTPA.

Hms Berxognoro @aiina: ums ¢aiina BeixoaHbix qaHHex. HoBbIe qaHHBIC OYAYT T00ABIISTHCSA B
CYIIECTBYIOMIUH (aii.

IIporpamMa AGoHeHTa: BriOepuTe MMs TEKCTOBOI'O PEIAKTOPa, KOTOPBINA Bl XOTHTE UCIIONB30BaTh
JUTSL TIPOCMOTpPA TaHHBIX, PETHCTPUPYIOIIETO BBIXOAHbIC (haiiiibl. BBIXOMHBIC TaHHBIC BCETIA 3aITUCAHBI
B Tekcte ASCII. Xots 3anucHas KHibkka sSBIseTCS BCTPOCHHBIM a0OHEHTOM, OHA HE B COCTOSTHUM
npounTath (haiel, conepxxantue oonee 53KB maHHBIX. BBl MOXETE 3aX0TE€Th BBIOPATh TEKCTOBBIH
nporeccop, MC-3anuch Wik cBoe MPUIOKEHUE, eciii Bel Oyzere co3aaBaTh (haiiibl OOIBIINX JAHHBIX.

®daiisioBslii Pesknm: Beibop Toro, xotute U Bbl, 4TOOBI KaXkIbIi HHOOPMAIMOHHBIH CeaHC
TIepe3aIuChIBaN MIPE/IICCTBYIOIINE JaHHBIC WIH T0o0aBisieTe HOBBIC JaHHBIC B KOHEI] (paiiia.

[Ipumevanus:

[posiBuTe OCMOTPUTENBHOCTH MPH PETUCTPALIMH BEJIMUUH [EJIOT0 CIIEKTpa yist 00acTell OobIoi
4acTOThl. Pe3ynbrupyromnmii ¢aii JaHHBIX OyAeT OYSHb OONBIIUM.

Hcnonp3yiiTe komanmy MeHio <Y twiuter><JlanHbie Perucrpanun><Buapr>, 4To0bl aKTHBH3UPOBAThH
TEKCTOBYIO NPOrpaMMy aOOHEHTa M IIPOYUTATh COJepKaHue TeKYIeH perucrpauuu aiina.



7.10.2 BbIxoaHOii mpuMep:

Jlannsle, 3aperucrpupoBanHsbie B: [Istauma Cenrsops 30 10:43:41 1995

Bpems Yacrora(I'm)
Ammutyna(J16)

10:43:41 527.56 -45.60
10:43:42 495.26 -54.03
10:43:43 495.26 -49.83
10:43:44 1399.66 -59.01
10:43:48 1399.66 -59.14
10:43:49 516.80 -56.38
10:43:50 549.10 -53.37
10:43:51 624.46 -43.66

10:43:52 559.86 -37.96



8. JUIEH3UA

DT0 mporpaMMHOe 00ECIICUCHHE SBISCTCS 3aIIUIICHHON KOIUEH, HCONb3yromiel TexHuka Ko
Pasperenns”, KoTopasi OrpaHUYHUBAET OIEPAIHIO B criel(pUIecKOM KoMmbioTepe. Hukakue
ammapatHble cpezctsa "dongle”’ ve Tpebyrores.

- Ecniu Bel mproOpenu mporpaMMHoOe o0ecriedeHre, BaM MoHaa00uTes monydaTth Kirtou Paspernienus
Npex/e, YeM MpOorpaMMHOe 00ecriedeHre OYy/IeT MOTHOCTHIO (hYHKIIMOHAIBHBIM.

- Eciiu Bei eme He nproOpeny mporpaMMHoe obecriedenne, Bel MoxkeTe omyduts BpeMeHHbIi Kirou
Pazperienus 6ecriaTHO WM IO 00sI3aTENBCTBO.

- HezaBucuMo 0T JIMIIEH3MOHHOT O cTaTyca, Bbl MOXeTe UCIONIb30BaTh PEKUM NOCT-00pabOTKH, YTOOBI
MIpOaHATU3UPOBATh Jr000H 13 WAV (aiiioB mocTaBIeHHOr o puMepa.

8.1 IMoayuyenue Kiroua Pa3pemenus

"Kittou Pazpemienust” sIBIsieTCsl yHUKAJIBHBIM KOJIOM, KOTOPBIH MO3BOJISIET OCYILIECTBUTH
nmporpamMMHYyto onepamuto. Ita Kitou Paspemenns cniapuBaercs ¢ "IlentpanuzoranasiM Kogom",
KOTOpBIH SBJISIETCS] YHUKAJIBHBIM JUTsl Baiero kommbtotepa. [lockonbky Llentpann3oBanustii Ko
SIBIISIETCS CIIEUU(DUIHBIM ISl KaXKI0T0 KOMITBIOTEpa, MBI HE MOXKeM olectieunTs Bac
cootBercTBytommM Kittouom Pasperienns 1o Tex mop, noka Bel He npuiiere Ham cBoi
HenrtpamuzoBannsiii Kon. Ortor LenrpanuzoBannbiii Kox jierko noixyuuTs, BEIOpaB KOMaHIy MEHIO
Jluniensus | Cratyc u PasperieHue u cienys HHCTPYKIHUSIM Ha dKpaHe.

BbI MOXKeTe U3YYHUTh JIUIICH3UOHHBIN CTATYC B B JIFO00E BpeMsl BBIOUpAs BEIOPAB KOMAH/Iy MEHIO
Jluniensus | Cratyc u Paspenierne. CnucOK BCeX HOCTYITHBIX OIMIIMHA U UX TEKYIIETO CTaTyca
JIMLEH3UU OyJIeT 0TOOpaXkeH.

HlenxuuTe kHOMKY "[TomHOMOUMS", 4TOOBI 0TOOpa3uTh "LleHTpanuzoBannslii Kon', yHUKaIbHBIH B
BanreM kommnbtotepe. lllenkaure kHonky "Kon Mecra Pacniewatku”, utoObl HarmeyataTh CTPaHUILY,
COJIepIKalIlyIO [IEHTPAIM30BAHHBINA KO, KOTOPBIH BbI MOXkeTe cOOOMIHTS 110 (hakcy cBOeMy
porpaMMHOMY TlocTaBIIMKy. Korna Bel momyunte cBOIO KIIaBUIY pa3pelieHus, BO3BPATUTECH B ATOT
JIMaJIOroBbIi OJIOK M BxoauTe Ha kinauiry. [loxanyiicra, Mmeiite B Buny, uro LlenTpanu3oBaHHbIi
Kon He m3menurcsi, korya Bel Beliinere U3 mporpaMmsl.

8.2 Ilepenaua Jinuensun
MoXHO TepenaBaTh JUIICH3UIO HEITOCPEACTBEHHO HA JAPYroll KOMITBLIOTEP, UCIIOIB3YIONIHI CETEBYIO
CBs3b WJIH 4Y€pPEe3 (IJJ'IOHHI/I'I[I/ICKCTy.

IIpsamas [lepegaya JInuen3nu

HUcnonw3yiite onmmto <Jlunensus>< IIpsmas [Tepenaua JluneHsun>, 4ToObl HEMOCPECTBEHHO
HepeAaTh JIMIEH3HIO Ha APYTryio KOIIHIO IIPOrPaMMHOI0 00eCIIeueHN s, PacIoNoXKEHHOI0 TakXKe B TOM
e KOMITBIOTEpE MJIM B KOMITbIOTEpE pyroi paboyeii ceT. Bam Oyner mojcka3zaHo Kak BEIOpATh
LIETIEBYIO KOIMIO IPOrpaMMHOr0 obecrieyeH s, KOTOpOoe MOMYUUT JIUIEH3UI0. DTO NeHCTBHUE JOIKHO
OBITH BBITIOJIHEHO C MCIIOJIBE30BAHUEM JINIIEH3UPOBAHHOM KOITHH.

8.3 IToaroroBbTe Maonnu, 4Tod6bl [oayuurs Jlnuen3uio

IMepenaya JIunen3uu ¢ ucnojib3oBanuem Oaonnu-aucKera
Hcnonp3yercs cnenyromias nporerypa, 4Toobl epeaaTh JIMIEH3UI0 Ha APYTOd KOMIBIOTEp Yepes3
¢utormu- AUCKeTy:

- YcTaHOBUTE HENMIIEH3UPOBAaHHAS KOIHUSI TPOrPaMMHOr0 00ECIIEYSHHS B LIENIEBOM KOMITBIOTED,

HCTONB3YIOMNHA JUCKETHl UCXOTHONW YCTaHOBKHU.

- Bribepure komanny menro <Jlunensus><I[loarorossre (honmu st nomydenus Jinnensun> c
HEJMIIEH3UPOBAaHHOW KOITUH ITporpaMMbl. Bam Oyer mojickasaHo, Kak ykazath IyTh B (hJIOMITH-
quckery (Hampumep,. A:\). dronmu-auck OyIeT 3aTeM CoJepKaTh PErHCTPAIIMOHHBIE (ailib
LEHTPAIU30BAHHOTO KO/a JJIsl HEJIULIEH3UPOBAHHOM KOIUH.



8.4 Ilepenaua Jinuensun u3z ®aonnu

- Mcnonp3yiiTe TUIIEH3UPOBAHHYIO KOTIHIO MTPOrPAaMMHOTO 00ECIICUCHHS, BEIOUpPast KOMaHy MEHIO
<Jlunensusr><Ilepenaya aunenzuu B Gronmu>. Bam Oyzner moackasaHo, Kak yka3aTh MyTh B (IIOITIH-
JIUCKETY, COJepPIKallyl0 PEruCTpalMoHHbIe (aiiibl I HEeJIeBOro KOMIbIOTEpa.

8.5 Ilepenaua Jinuensun Ha ®aonnu

- TenepL, HCIIOJIb3YyA HECJIUICH3UPOBAHHYIO KOIIUIO IIPOrpaMMHOI0 OGCCHC‘ICHI/IH, BBIGepI/ITe KOMaHay
Mmenro <Jlunensus><Ilepenaya nuuensun u3 Gnonmnu>. Bam OyzneT mojcka3aHo, Kak ONpeIeIUTh IyTh
B (hIIONIH-AUCKETY, COAEPIKAILYIO PETUCTPALIIOHHBIE (haiiiIbl.

Ipumeuanus:
Kak Tonpko nuieH3us nepeaana, NoAIMHHHUK OOJbIIe He OyeT uieH3upoBaH. J1jist Toro, 4To0b
nepeAaBaTh JULEH3UIO, IPOCTO BO30OHOBUTE IIPOLEAYPY.



9. BOITPOCHI UCITIOJIHEHUSA

9.1 Oopadorka CxropocTu

OO0pabarbiBarolas CKOpOCTh 3aBHCHT OT MHOTHX Toka3areneil. IlepBblit cpenu Hux - pasmep FFT.
Bri0epute Oonee Huskwuii pasmep FFT 11 6osee GBICTPOro UCIONHEHUS, HO ¢ COKPAIICHHBIM
pElIICHHEM YaCTOTHI.

Anroput™ FFT, ucnone3yemsriii 8 Spectral AB, ontummsupyercs mis 80X87 cemeiictaa Intel
MaTeMaTH4eCKUX CONpoLeccopoB. Eciy Balla MalyuHa HE OCHAIEHA COIPOLIECCOPOM, ONEpaliuy
OynyT BbINONTHEHBI, Hcnonb3yst CPU B 3HaunTenbHO Oonee MeaieHHOH ckopocT. OYeHb peKOMEHIyeM
MaTeMaTH4eCcKuil conporeccop.

Buneo ckopocts sBisiercst qpyruM ¢aktopoMm. Uem Oolbliie BUIbI, YTO OTOOPaKEHBI, TEM OOJIbIIE
TpeOOBaHUs YCTAaHOIMBAIOTCS B Buzeo nojcucreme. ['paduk Crekrpa caMmblid OBICTPBIi.

Bugper TpexmepHoii moBepxHOCTH B CIIEKTPOrpaMMbl 3HAYUTEIBHO 00JIce MEJICHHBIC, YeM BUIbI
Cepust Bpemenn unu Criektp. Bl MokeTe 3aX0TeTh 3aKPBITh 9TH BUJIBI, €CITM Bbl HE HCIIONb3yeTe UX.
Kpome Toro, onu paboTaroT HEMHOTO ObICTpEe, €CITM MUHHUMHU3UPOBAHBI HA MKOHY BJIOJb HH3a
UCIIIES.

Jl71st Tot ske 0OpabaThIBarOIICH YCTAHOBKH CKOPOCTh pexrMa PealbHOro BpeMeHH UICHTHYHA
ckopoctH B peskuMe [TocT-O0paboTKH; NCTOYHUK JaHHBIX SBJISIETCS 3BYKOBOM KapToii BMecTo WAV
¢ariina.

Her cyIimecTBeHHOr0 pa3anyms B CKOPOCTH MEKAy 8 u 16 Out aiinamu; BHyTpeHHHE JaHHbIE TOTyYaT
BHJ ¢ IUTABAIOIICH TOUKOM mepes; 00paboTKOM.

Crepeo onepanus TpeOyeT B 1Ba pa3a OoJbllle BpeMeHH, 4eM MOHO onepanus. [TokazaTeisr KOppeKIuu
HE BJIHMSET HA W3MEHEHHUS YaCTOTHI AUCKPETHU3ALNH; YTO U3MEHHT, IPOLIEHT 00paO0TaHHBIX TAHHBIX.
Hanpumep, ecru nporeccop obHosisiercst pa3 B 20 cekyna, ucrmons3ys 1024 touxky FFT u 22 kHz
YaCTOThI JUCKPETU3aluy, Bbl yBUIHTE NPUOIH3UTENIHLHO BHIIOIHEHHE OCBOOOXKICHNUS IPOMEXKYTKA B
peansHoM Bpemenu (22,000 Hz /1024 pts = 21.5 FFT's/sec). Ecnu Bbl OBBICHIIM Y4acTOTY
muckperusarmu Ha 44 KHz, Bel qomkHb! Bee ene monyuuts 20 KOppeKIuii B CEKYH/Y, HO ObLIO OB
00paboTraHo Tonbko 50% 00IUX TaHHBIX.

XoTs Ha OONBIINX MOKA3ATENSAX MPOIIECCOP HE MOXKET JTOCTUTHYTh BEPHOT'O MIPOMEKYTOUHO-
CBOOOJTHOTO BBIMONHEHUSI, YCPETHEHHUE YACTO MPUMEHSETCS, YTOOBI Pa3riIauTh JaHHBIC HAJl
BpEMEHEM; B 3TOM Cilydae He 00s13aTeNbHO, YTOOBb 00paboTKa ObliIa MPOMEKYTKOM CBOOOIHBIM, KaK
OHa Oyer MpeACTaBUTENIeM CIIEKPAILHOTO cojiepxanus. KpoMme Toro, JaHHbIC MOTYT BCeria
3aIUCHIBATHCS M 3aTEM IOCT -00pa0aThIBATHCS, YTOOBI 00ECTICUNTh BBIMIOJTHEHHE OCBOOOK ICHHSI
MPOMEXYTKa, Kora TpedyeTcs..

IIpumevanus:

Ecnu Tonbko rpaduk Bpemennoit Cepun akTHBHBIN, CHCTeMa He BRIMOTHUT FFT u
(YHKIIMOHUPOBAHHUE OYIET MOX0XKE Ha IU(YPOBYIO 00JACTh TAMATH

Cwmotpu Taxke: pasmep FFT, YcranoBounsie [TapameTpsr



9.2 Tounocth U3mepenus

TounocTh UacTOTHI:

To4YHOCTh YaCTOTHI 3aBUCUT HETTOCPEACTBEHHO OT TOYHOCTH JUCKPETHBIX YacOB Ha 3BYKOBOM KapTe.
Oro, ectrecTBenHO, a0 'epria (Hz). Bbl MOXkeTe IPOBEPUTH CBOIO 3BYKOBYIO KapTy, UCIIOIb3Ys
MU3BECTHBIN CUTHATBHBIA UCTOYHUK JIJISI CPABHEHUS.

ToyHOCTH AMILUTUTYABI:

ITo yMOTUaHUIO, aHATU3ATOpP KamuOpyeTcs, YToObI MOKa3aTh YPOBHU OTHOCHTEIBHON MOIIHOCTH, T/Ie
0dB naubonee Bo3MoxHbI 8 win 16 6ut curtain. Bo3smMoxHO KamuOpoBaTh OCh aMILTHTY/IBI,
MPUPaBHUBASL YPOBCHb CUTHANA H3BECTHOM CCHUIKU C H3MEPEHHBIM JUCKPETHBIM YPOBHEM; TEM He
MeHee, OTBET YaCTOThI Balllel 3ByKOBOM KapThl BCE €llle HAUYMHAET JAeHCTBOBAThH (OTBET YaCTOTHI Ballleit
3BYKOBO# KapThl B KOHIIE KOHI[OB OMPEIENACT OKOHUATEIbHYIO TOUHOCTh HU3MepeHus). Bo3MOXHO
HCIIONB30BaTh XapaKTEPUCTUKY KOMIICHCAIIMH MHUKPO(OHA, YTOOBI CKOMIICHCHPOBATh YaCTOTHBIH
OTBET Ballleif 3ByKOBOW KapThl. biarogapsi ©3MepeHHOMY OTBETY U3BECTHOTO CHTHAJIA CCHUTKH
(mampumep, reHepaTop Oeoro IymMa Wi U3MEPEHHE CBUII-CHHYCa), BbI MOXETe ONpenenuTh OTBET
YaCTOTHI BXOMHOM SIIEKTPHUUECKON CXeMbI CBOeH KapThl. OH MOXET YCTaHABIMBATHCs Ha Oydepe,
UCTIONB3ys KoMauay <PefaktupoBanue> <KonupoBaHue>, BCTABJICHHYIO B TEKCTOBBIA PEIAKTOP U
COXpaHEeHHYIO Kak (aitn MUkpodoHHO#T koMmmeHcarmu (Bbl HCMOIB30BATh AIEKTPOHHYIO TAOIHILY,
YTOOBI CKIIOHSATH BETUYUHBI, YTOOBI OHHU IIEHTPUPOBATHCH 0KoJ0 O dB).

JAunamuyeckas O0aacTh:
Teopernueckas TUHAMHYECKasi 0OIACTb CHCTEMBI ONPEAENISIETCS CIIEAYIOUIM 00pa3oM:

- 8 6uToBas MUCKpeTHas TOuHOCTH = 48 dB
- 16 6uToBas MUCKpeTHas TouHOCTh = 96 dB

I[OCTI/IFHyTaH @aKTH‘IeCKaH JUHAMHYCCKast 00J1aCTh 3aBUCHUT OT MCITOJHEHMS Balei SByKOBOﬁ KapThbl.

IIpumeuanus:

Hexoropsie Oosee crapbie 8 OUTOBBIE 3BYKOBBIE KapThl UCIOJB3YIOT [[paBO aBTOMAaTHUECKH ITOTy4aTh
ITpaBo Koutpomns (AGC). B atom ciayuae Bbl He cMOYKETe OTKAIUOPOBATh OCh aMIUTUTY/ABL. JIjist TOrO,
4TOOBI OIPENIENIUTHCS, €CITU Ballla kKapta ucroib3dyer AGC, ycTaHOBUTE aHATM3ATOP B PEXKUME
PeanpHoro Bpemenu u orodpasxaiite Toiapko Bun Ceprn Bpemenu. Bxirounte cuinbHbIN CUTHAT 1
nzyyaiite otBer. Ecim AGC npencraBieHo, TO CUTHAM OyJIEeT MUKOM IepBOHAYAIBHO, & 3aTeM
pa3pyLIKUTCs BIUIOTH 10 TIOCTOSIHHOM Ben4yuHbl. Ecnu Hukakoe AGC He ucrnonb30BaHo, TO
CHTHaJIbHBIH YPOBEHb HE OyJIeT pa3pylaThest U OyIET JIETKO MeperpyeH.

CMmortpu Takxke: MacimtabupoBanue, Y craHoBkH, KannOpoBka

9.3 DddexT HasioxkeHus

D¢ ekt Hanoxxenus siBisieTcs cutyanuei, B KOTOPOi CUrHaJ o0pasiia CollepKUT YacTOThI, KOTOpbIE
6ospiire, yeM 1/2 yactora quckperu3anuu. B 3ToM ciiydae curHan OyaeT oOHApyKUBATHCS
aHaJIM3aTOPOM, HO YacToTa OyAeT HempaBWIbHOI. Hampumep, ecnu yacrora auckperusanuu - 6,000
Hz 1 3,500 ' curnan mpuaraercsi K BXOAY, aHalu3aTop mnokaxer curnai B 2,500Hz.

Jist Toro, 4TOOBI M30€XKAaTh 3TOT0, YaCTOTa TUCKPETU3AIMH JI0JDKHA BCET/Ia YCTaHABIUBATHCS OOJIbIIE
B JIBa pasa, YeM camasi BEpXHssl BO3MOXKHAsS 4acTOTa, YTO IPUCYTCTBYET BO BXone. [lpunaras HU3Kuit
(GUIBTP MpoXoAa K 3BYKOBOM JIMHUH K BXOJHOMY pa3beMy Ha 3BYKOBOH KapTe, TAKIKE MOMOXKET
penmTh npodiemy.

[popexuBanue ¢aiina MOXKeT BbI3BaTh aHAJOTUYHBIE MPOOIeMbl. ECIM CUTHA COAEPIKUT IHEPTHIO
BBIIIIE IPOPEKEHHOMN YacTOTHI IUCKPETU3AIMN, MOJKET IPOU30MTH AP deKT HanokeHus. B aTom ciydyae
Bbl MOXeTe NpUIIOKUTE HU3KHUH QUITBTP POXO0/a.

Cwmorpu Takxe: Yacrora uckpernzanuu, Measurement Accuracy , I[IpopexuBanue Koaddurpenra ,
[Ipopexusanue daitna.



10 ITPOYEE

10.1 U3yuenue lIpumepos

[IpenycMoTpeHO MHOTO IPUMEPOB, KOTOPBIE TOMOT'YT BaM M3yduTh MHOTHE XapaKTEPUCTUKH U
BO3MO)KHOCTH 3TOW MOIIHOHM MPOrpaMMbl. DTH MPUMEPHI PYHKIHOHUPYIOT HE3AaBUCUMO OT
JIMLIEH3UOHHOTO cTaTyca U OyayT padorath B pexxumMe [TocT-O0paboTKH CO BCTPOSHHON YCTaHOBKOW
WAV (aiinos. Kaxnpiii Bectpoennsiii WAV daiin nMeer cooTBeTCTBYIOIUIA (aiin koHuryparmm
(.CFG), KOTOpBIil COMEPKHUT YCTAHOBOUYHBIE ITApAMETPBI COOTBETCTBYIONIETO aHAIM3aTOPA IS
KOHKPETHOT'O TECTa.

HxoHKHM ycTaHOBJIEHBI HA IIPOrPaMMHOM MEHEKepe, YTOObI ITO3BOIUTE Bam OBICTpO 3aIryckaTh
aHaJM3aTop C MPaBUIBHBIMU YCTAHOBOYHBIMH MapaMeTpaMH JJIsl Ka)10ro KoHKpeTHoro Tecta. WAV
daiin Taxoke Oynet oTkpbIBaThes st Bac. IIpocTo mBakapl MIEIKHUTE HA OTHOM U3 UKOHOK I
ucrionp3yire ommio <@air><3arpy3ka KOHOHUTypauu=>, 4ToObl HAYaTh KaXIbIi IpUMep.

OTH TecThl OBUTH BBIMONHEHBI € HCIOJIb30BaHHEM 3BYKOBO# KapThl "Tautu" Cucremsl Yepenarmisero
Bepera. Ytunura curnansHoro reseparopa, BkitouenHas B Spectral AB, ncrnonbp3oBanack Uis Bcex
TECTOB.

[pexae, 4eM MBI 3aIyCTUMCS, TIO3BOJIETE OPOCHTH OBICTPBIN B3IJIsII HA Pa3IMYHbIE KHOITKU ITaHEIIH
HWHCTPYMEHTOB.

[IpenycMOTpEHBI CIIEAYIOIIME IPUMEPHI; METIOK B OJHOW U3 TEM HIKE AacT OOJbIle HH(OPMAITUH.

Dyuxkusa [lepenaun [Ipumep

Uckaxenue (THD) ITpumep

B3AVMHA S MOAYJIALIMA (IMD) pumep
Iudposoii dunstp [Ipumep

3BykoBoi Ananus IIpumep

Bripasausanue [Ipumep

10.2 KpaTuaiinmme KJIABUATYPHbIE IYTH

I'maBHas maHeap HHCTPYMEHTOB COACPIKUT MKOHBI JUIs yIIpaBieHus mporeccopoM. Kaxnas nkoHHas
STHKETKAa UMEET OJIHY TMOJUepPKHYTYI0 u3 OykB. Hakatnem kimroua <Alt> u mogdepkHyTO#t OYKBBI
BBITIOJIHUTCA TO K€ JEHCTBUE, KaK HAXKATHE KHOIKH.

Taxk ke, KITaBHATYpHBIC KpaTYaiIie MyTH TOCTYITHBI T KaKIO0ro MyHKTa MeHI0. HakaTre KiTaBHIIH
<Alt> 1 mouepKHyTOM OYKBBI B MEHIO U ITYHKT MOJ-MEHIO MTO3BOJIAT OCYIIECTBUTE OBICTPBIN JOCTYII K
koMangaMm. Hampumep, Haskumas <Alt> <V> conpoBoxxaaromieecs <Alt> <T>, mepexmounT B
Cepuu Bpemenu.

I[OHOJ'IHI/ITEJ'H)HI)IE COKpAIll€CHHbIC HAYKaTU KJIIaBUIINW, HA3bIBAIOIUECCS "KJTaBHIIN aKceJIepaTopa"
JOCTYIHBI U1 ITYHKTOB BLIGpaHHOFO MEHIO:

KunaBumu Akceneparopa:

F1 IMTomomrs

F4 uanorossiii 610K Y CTaHOBKH

F5 JInanorossiii 610k MaciitabupoBaHust
F6 nanorossriii 6mok Tpurrepa

F7 Coxpanenue daiinoB koHpUTrypauuu
F8 3arpy3ka ¢aitnoB koHpHUTypanuu

F9 Omust KannbpoBku

F11 Ytunura CurHaasHOro reHepaTopa



Ctrl+0  OtkpeiTh (haiin

Ctrl+S  Coxpanuth ¢aiin
Ctrl+A  Coxpanuth daiin kak
Ctrl+P  Tleuats ¢aiina

Alt+F4  Bsixonx u3 SpectraLAB

Ctrl+z OTMEHUTH NocTeIHee pelaKTUPOBaHNUE
Ctrl+Del  PemaktupoBanue Bripe3ats

Ctrl+Ins  PemaktupoBanue KomupoBats
Shift+lns PemaktupoBanue CrneruansHas BeraBka
Ctrl+L CrenanpHoe pourpsiBanue - Luxi

Shift+F5  Oxna Kackamom
Shift+F4  Okna mo BepTUKAIH
Shift+F3  Okna mo ropu3oHTaTH

Kaasuma Bo3spara:

Hasxatne oOpaTHOI KJIaBHIIM B PEKUMaX PETLHOrO BPEMEHH WM MOCT-00pabOTKU 3acTaBsT
aHaJM3aTop CleNaTh CANHCTBEHHOE H3MEPEHHE, 3aTeM OCTAHOBUTHLCS (€IMHCTBEHHBIH 11ar).
VYcpeanenue He BOCCTaHABIMBAETCS MEXAY LIIaraMu.

®doxkyc:

Ecny Bel mienkHUTE MBIIIBIO HA OHOM M3 KJIaBUII CKPOJUIMHTA, Tora noimydaercs "¢okyc” u Bol
HoJy4daeTe KiIaBHaTypHOE yrpasileHue. JIJsi 4ero 3T cpeicTBa — I TOro, 4To Bel MoxeTe 3aTeM
UCIIOIb30BaTh KIIABHATYPHBIE CTPEITKH, YTOOBI OTPETYIMPOBATH CBOIO YCTAHOBKY BBEPX U BHH3.
Hanpumep, menkHyB ofuH pa3 1o 3IEMEHTY yIpaBiIeHus Y cpeJHeHHE Ha TaHeIM HHCTPYMEHTOB, Bam
3ateM OyzeT pa3peieHo HCIOIb30BaTh KIABHIIHN MO3UIIHOHUPOBAHUS BBEPX/BHU3, YTOOBI
OTpETyIupOBaTh pazMepa OJI0Ka YCpEeAHEHUs. DTO BEPHO [UIA KaXIOH KJIABUIIY CKPOJIIMHIA.

IIpumeuannue:
O0paboTKa aBTOMaTUYECKH NPEKPATHTCSI, KOTIa BBIOpaH JII000W MyHKT MeHIo kKpoMme Buna nnn OxHa.

Cwmortpu taroke: [Tanens nuactpymenTos, Ilonoca cratyca

10.3 I1aHeb HHCTPYMEHTOB

Spectral AB conmepuT 1 OCHOBHOE NPUIIOXKEHHUE MTAHEIN HHCTPYMEHTOB, U WHIUBUYaJIbHBIA BUJT
MaHeIH HHCTPYMEHTOB!

OcnosHoe IIpunoxenue Ilaneau MHCTpyMEHTOB
Nnnusunyaneueiii sy Ilanenn MHCTpYMEHTOB

Cwmortpu taroke: OcHoBHast Onepanusi, Kinasuatypusie Kparuaitmue I1ytu, Pazmepsr Kypcopa

10.4 IoJoca Craryca

ITosoca craTyca pacroiaraercs BAOJIb HIKHEH IpaHUIbI IpHIoKeHus. OHa CONEpIKUT CTaTycC
KJIFOUeBOI 00pabOTKH MapamMeTpoB:

- 3amyctuth cratyc (OcraHoBka, [Iporou u T.I.).
- Pexxum OnepaitnoHHBIHM

- ®dopmat [uckperruzanuu.

- pasmep FFT

- okHO CriaxuBaHus



IIpumevanus:

- lllenknyB MbIIbI0 Ha MyHKTax Yacrora auckpernzanuu, Pasmep FFT, mmu OKHO criakuBaHust
Oy/yT BBICBEUEHO MEHIO, MO3BOJIsAOIIEe BaM OBICTPO U3MEHSIThH TEKYIIHE YCTAHOBOYHBIE MapaMeTph (
YacTOTa JIMCKPETU3AINH HE MOXKET U3MEHSThCA, Koraa ¢aiin WAV oTKpHIT).

- JIBOIHOH IETYOK HA TTAHETH HHCTPYMEHTOB aKTUBH3HPYET OJIOK JAuasiora Y CTaHOBKH.

10.5 Tunamuueckuiit Oomen dannbix (DDE)

Juuamuueckuii O6men Jlanusix (DDE) no3Bomnser apyrue npuioxeHus "roBoputs” Ha Spectral AB;
TIPUJIOKEHHUS] MOTYT IOCJIAaTh KOMaH/Ibl HA aHAJIN3aTOp U 3alpalllBaTh JaHHBIE HA BO3BpAT. JTa
MOIIIHAs XapaKTepUCTHUKa Mo3BoiIsieT Bam (opMupoBaTh 3aka3HON CUTHAI, 00pa0daThIBAIOIINIA
ucronbp3oBaHue perennii SpectraLAB.

0O0630p:

DDE noanep>xuBaeTcst BCeMH OCHOBHBIMH MPOrpaMMaMHU 3JIEKTPOHHOH TaOUIIbI, 0a3aMu TAaHHBIX U
SI3BIKAMH TIPOrPaMMHUPOBaHUs. MBI pekoMeHayeM ucnoib3oBath Visual Basic ais [Ipunoxenuit
(VBA), xotopsrit Microsoft Bkimtouaer B caMble MOCICHAE BEPCUH BCEX OCHOBHBIX MPHIIOKEHHI.
OtuM obecrieuyrBaeTCsl TAKOH e TMOKHHM, KaK U JIETKHH JUIS U3Y4eHUsI MaKpo S3bIK, KOTOPBIN
SIBIIITCS MOCIE0BATENFHBIM UX EJIOr0 psiia MPOIYKTOB.

Iomnep>xka DDE cocTouT M3 IBYX OCHOBHBIX THITOB onepanuii - Komanna u 3anpocos JlaHHBIX.

- KoMaHp! SBISAIOTCS COOOIICHUAMU NCHCTBUM, KaK, HaIIpuMep, "3amyckats” u "OcTaHaBIUBaTh,
KOTOpbIe mocianbl Ha Spectral AB jist ynpaBisitomuyx nesien.

- 3anpock! [laHHBIX SBISIOTCS COOOIIEHUAMH, Kak, Harpumep, "' THD" wmn "Cnektp" o ToM, kakoBa
npuanHa Spectral AB, 4To0bl nocnaTth COOTBETCTBYIOIIME JaHHBIE BEIMYMHBI Ha 3apoce
TIPUIIOXKEHUSI.

YcranoBka I'opsdeii Cesazu DDE aBToMaTnyeckn:

CylIecTByeT BO3MOKHOCTh YCTAHOBKH "TOpstueii cBs3u”, B koTtopoi Spectral AB mornuieT coodiieHme
"coBeT" BCAKMI pa3, KOr/ia BEIYHCIICHBI BETMYMHBI HOBBIX TaHHBIX. Koraa mpuiioykeHue Moixydaer 3ToT
COBET, OHO JIOJDKHO 3aTEeM 3alpalliBaTh COOTBETCTBYIOIINE JaHHble. [ opsdast CBSI3b MOXKET OBITh
OBICTPO YCTaHOBJIEHA C MCIOJIF30BAaHUEM BHEIIHUX MPUKIAJAHBIX KOMaHa MeHto <CrenuaibHas
BceraBka> nnu <BcraBka><Cas3p>. Hampumep, uist Toro, 4To6bl YCTAHOBUTD TOPSUYIO CBsI3b ¢ EXCd,
BBINOJHUTE CIIEYIOUIHE IIary:

- Beigenure Bug Criextp B SpectralL AB.

- lllenkuure B komanzae meHto B Spectral AB <PenaktupoBanne><KonupoBaTp>

- Boiinure B EXCel, BoIEUTE PACTIONOKEHYIO SIUCHKY U IIETKHUTE HA KOMaH/IE MEHIO
<PenaktupoBanue><BcraBka CrieruaabHas™>.

- Illenxuure «Beraska CBs3u» Kak UCXOAHBIN THI 1 HaskMuTe OK.

- B atoii Touke Oymer ycraHoBieHa "ropsyas cBsi3b DDE". Beskwii pa3, korjaa crieKTpaibHbIC JaHHBIC
W3MEHSIIOTCS, COJIepKaHue DIIEKTPOHHON TaOIIUIIbI CKOPPEKTUPYETCsl HeMeuIeHHO. JIto0ble sueiky,
BBIYMCIICHHBIE U3 3TUX CIEKPAIbHBIX BEIUYUH, OYAYT BHIYHUCIICHBI 3aHOBO.

Ycranosnenne Cesizu DDE Bpyunyto:

[pexnae, yeM NpuiIoKeHUE CMOXKET "TIoroBoputh" Ha Spectral AB, Hy)xHO cHavaja BBECTH TO, YTO
n3BecTHO Kak "paszroBop DDE". Boas pasroBop, nporpamMma nommkHa y3HaTh uMst cepBepa DDE u
temy. Ilpum 3ampoce maHHBIX UM MyHKTA JOJHKHO OBITH M3BECTHBIM. Bce mmena poctynHoro ITyHkra
st Spectral AB moaTBep kIeHbI CIICAYIOIINM 00pa3oM:

Nms DDE Cepgepa: DDE Server name;
" Softest" " Softest"
Nmena IMonnepxusaroreit TeMbl: Topic names Supported:

" lanusie" "Data"



DDE Commands

IIyaxtel DDE Datallpocsba

[Ipumepnt

10.6 Peskxumbl Buneo Aucmiies

XOoTs U3MEHEHHE PEKUMA BUIEO AUCIUIES YIPABISAETCS YepE3 YCTAHOBKH yTHaMTE Microsoft
Windows, 31ech peaycMoTpeH 0630p pa3IndHBIX OITIHIA.

Ectp JIBa MCPBUYHBIX anI/I6y1“a, KOTOPBIC ONPEACIIAIOT PEXXUM BUICO JMCILICH.

Pazpemaromas cnocooHOCTh IKpPaHa:
Omnpezensaer YUCIo MUKCceNel, 0ToOpaXkeHHbIX Ha dkpane (onpenenenHoe kak W X H). Cerojns
HCTIONB3YIOTCS HECKONIBKO TOMYIISAPHBIX 3KPAHHBIX Pa3pelIeHHI:

- 640 x 480 cranmapt VGA - ycraHoBka o ymomuanuro s Windows.
- 800 x 600 Cynep VGA - camoe BepxHee pa3pelieHue, tydamee Ha 14 u 15 nroiMOBBIX IUCILICSX.
- 1024 x 768 Cyniep VGA - otiuHO 11t 17 Mr0HMOBBIX TUCIUICEB WM OOJBIIIE.

[ToBbIIIEHUE SKPaHHOTO pa3pelieHust qact Bam Oosee "HaCTOMBHYIO CHCTEMY" MIPOCTPAHCTBA 33 CUET
MeHpIMX mpudToB. Bbl nomxkae 061 padorats B 800X600 Ha 14 nroiiMOBOM MOHHTOpE, €CIH
Ka4ecTBO MOHUTOPA HEILIOXOE MK Ballle 3pEHHE KPacBoe.

[ BetoBoe Pazpemenne:
Omnpezenser Yucio BETOB, KOTOPOE MOXKET OBITh OTOOPaKEHO OJJHOBPEMEHHO.

- 16 - (crargapt VGA) 310 yctaHoBKa 1o ymordanuto mist Windows.
- 256 — HeoOX oMo ISt ONTUMAaJIbHOW onepanuy CIIeKTpOrpaMMEL.
- 32K, 64K, U T.11.- HOpMaJIbHO, TOJBKO HEOOXOAUMO JUIS JIUAUDPYIOLIEH 00paboTKu 0Opasa.

BeIOupath BHIIEO PEKUM C TIpEIIoKeHHeM Ooree 256 11BETOB —KOHTPIPOAYKTHBHO Juist SpectraLAB,
TaK Kak OH TpeOyeT OONBIIYIO TUCIUICHHYIO MaMSITh IS TOTO )K€ SKPaHHOTO pa3pelieHHs U,
CIIeIOBATENILHO, MEJIEHHOE BpeMsl OOHOBIIEHHS U3-3a JIOIOIHUTENBHOr0 IOoABECHOro. MaKkTHYecKH,
ucronb3oBaHue Oosee 256 BETOB MPEIOXPAHUT UCIIOIb30BAHHE YIIpaBieHNs! IHTEHCUBHOCTH
CreKTporpamMmsl. JIeno B TOM, YTO OCHOBHASI XapaKTEPUCTHKA JUTS YIIPABJICHUS] HHTEHCUBHOCTBIO,
pacrionaraercss Ha TOM, 4To Ha3BaHO "OskuBneHue [1aauTper”; 4TO-TO, YTO MOANEPKUBAETCS TOJIBKO B
256 11BETHOM pexHMeE.

HN3menenue Buneo Pesxumos:

BbI00Op 5KpaHHOTO M LIBETHOI'O pa3pelIeH s, ECTECTBEHHO, OTPAHUYUBAIOTCSI KAPTOU paCIIMPEHUS
BHUJIEO JUCILIES B BalleM KomibioTepe. Kak Bel MoxxeTe yBuieTh, BcTpoeHHas ycraHoBka OkHa
SIBIISIETCS. MEHee 4eM ONTUMYMOM Juist iporona SpectralL AB. UrtoObl n3MeHNTh BUeo pesxxuM, Be
JIOJDKHBI UCTIONB30BaTh NPYroi MUCIUICHHBIN ApaliBep - OHU MPEAYCMaTPUBAIOTCS CBOEH BHIEO
kaproit. M3 DOS, noitnure Ha \WINDOWS aupexTopwuii (nmu Bee, uTo Bol Ha3Bai 3T0) U 3amycTHTE
SETUP.EXE. ITocmotpute PykoBozcteo ITons3oBareneit Microsoft Windows ajist JononHUTENbHBIX
JieTanei.

10.7 lpukiaaaubie [IpuMeyanus

AKYCTHYECKHUI OTBET KOMHATEI
Pesepbeparus Bpemenn (RT 60)

PeueBoli anaau3

dynknuu [lepenaun

Oouree 'apmonunyeckoe Uckaxenue (THD)
Pasmepsl IToanoro ConpoTUBIEHUS
Mamunseiii Ananus Bubparnuu




10.8 Texuuueckas Ioxaepxka

[epen BbI30BOM yOeqUTECH, UTO Ballla 3BYKOBAs IJIaTa MPAaBUIILHO YCTAHOBJIEHA, U YTO YCTAHOBIICH
NIPaBUIILHBIM 3BYKOBOH JipaiiBep. XOpPOIIMI TECT IS OIpe/iesieHus] paOoThl Balllel 3ByKOBOI KapThl
MOYKHO 3aITyCTHTh, UCIIOJIB3Ys YTHINTY "3BYKOBOM Perucrparop”, npeaycmorpennyio Windows B
rpynme [Ipunaanexxnocreit. Takxke HaliauTe Bpems, 4To0bl paccmotpers "README. TXT" daitn ans
JIOTIOTHUTENBHBIX HHCTPYKINH.

Corp Ioura: 3Byk Texuomoruu, Inc., 1400 Jlox6una Asenro, Campbell KAJIL. 95008 I'onoca/®axkca:
Ten: 408-9531 dakc: 408-378-6847 Tech Support: Ter: 360-7082 ®akc: 360-6847 Da.moura:
Support@SoundT echnol ogy.com

Web:

www.SoundT echnol ogy.com

Astopckoe [IpaBo 1997-1998, STI.

BCE ITPABA OT'OBOPEHBI.

IOpunnueckue YBenoMIIeHHUs U TPUCBAUBAHKS TOPTOBOI MapKH.

Bce ToproBeie MapKu SIBJISIOTCS COOCTBEHHOCTBIO HX COOTBETCTBYIOIIHX BIIaICIbIICB.

Yacmoma {uckpemuzauuu

Spectral AB no3ponsier Bam BeIOHpaTh 1r00yt0 YacToTy JIMcKkpeTH3amuu, moaaepKuBaroyrocs
Baleil 3ByKoBoi kapToil. M3mepenHas obinacts yactothl - Beeraa 0 - 1/2 Yacrora JIuckperusanu,
paszzaeneHHast KO3 QUIMEHTOM ITPOPEIKMUBAHUSL.

Yacrora J{uckperusaimu onpenenser KOJIMYecTBO CEKYH I, KOT/[a aHaJIOrOBBIA CHI'HAJ BX0O/a
"BolOupaercs” win oTuupoBbIBaeTcs 3ByKoBOi kaproi. Yacrora Juckperuzanuu 10 000 Hz Gyner
BbIOMpath curaan kaxayto .0001 cexynmy. Bo3moxkHast 0011acTh 4aCTOTHI JUCKPETH3AIUH
OIpaHUYMBAETCS CIIOCOOHOCTBIO Balllel 3ByKOBOI KapThl.

[MpuHIMNIHAaNEHO BaXKHOH ¢ IIM(POBOI CUTHATIBHOM 00paboTku siBisiercst " JuckperHas Teopema
Nyquist", koTopast ykasbIBaeT, 4To JIF000H CUTHAT MOYXKET OBITh MPENCTABIICH, €CIIH JUCKPETEH T10
KpaliHeil Mepe ABaK/Ibl MOKa3aTeb cCaMol BEpXHEH 4acTOThl. DTO O3HAYaeT, uTo eciiu Bbl XoTHuTe
m3meputhb 3,000 Hz curnan, To yactoTa TUCKpeTH3AIMU JOJKHA OBITH Oombie, ueM 6 000 Hz.
[IpenympexaeHue: eciyu eCTh HeXKENaTeIbHbIC CUTHAIBI, KOTophie OobIe, yeM 3 000Hz, mpousoiinet
Dddexr Hamoxxenws.

Korma .WAYV aiin otkpert, Yactota Juckperuzanuu u @opmam W3MEHIETCsI, YTOOBI
COOTBETCTBOBAThH [TOKA3ATENI0, B KOTOPOM (haiis ObLI 3amicad U peJaKTUPOBaHUE YaCTOTHI
JIMCKpETU3aliy OJIOKa PeIaKTUPOBaHUs BBIBEIEHO U3 cTpos - Yacrora Juckperusanuu qomxHa
ocTaTbesl KOHCTaHToH B npeaenax oqHoro WAV gaiina. Korma WAV ¢aiin 3akpsit, 5111
YCTaHOBOYHBIE ITAPAMETPHI BO3BPATSTCS B UX MPEIbIAYIINE BETUUMHBL. TeKylnas yacrora
JIMCKPETU3AIMU BCETa 0TOOpaXKaeTcsl B 30HE CTaTyca BHHU3Y IPHIIOKEHHSI.

IIpumeuanmue:

Jlist Toro, 4ToOBI OMPEACTUTE, YTO BEPXHSIS 1 O0JIee HU3KAas YacTOTa TUCKPETU3AIUH
MOMIJICPXKUBAIOTCS Balllel KapToil, BBequTe BenuduHy -1 B Gioke penakTupoBanus u Haxkumaiite OK.
Biok coobmieHns 0TOOpa3uT anmapaTHbIC MPEICIb.

Cwmortpu takxe: Dpdexr Hanoxenus, pazmep FFT, koadpunuent [IpopexxuBanus
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Koygppuuuenm Ilpopexncusanusn

Benuunna ko3 duirenTa mpopexxuBatus peryiupyer KoappuimenT, ¢ KOTOpbIM IUpPOBOit 3BYK -
BHI3-Sampled”. DTa xapaKTepuCTHKA UCIIONB3YeTCsl, YTOOBI JOCTUTHYTh O0Jice HU3KOM YacTOThI
JIICKPETU3AIINH, YeM 3Ta, TTOICPIKUBAIONIASCS 3BYKOBOH KapToi. ITO MOMYCTHUT pelieHre OOIbIIOi
YaCTOTHI HA HU3KHUX YAaCTOTAX JUIS Pa3MepOB BUOPAIMHM U aHAJIOTHMYHBIX TPHIOKeHui. Hampumep,
€CITH Ballla 3ByKOBas KapTa MOAICPKUBAET CAaMYI0 HU3KYIO 4acTOTy auckperu3saimu - 11025 Hz,
pas3opacsiBasick nokazateinem 10, adpdexrrBHO cBenyt 310 k 1102.5 HZ. Pesynprupyromast obnacts
m3mepenus oynet 3ateMm O - 551.25 Hz.

Bennuuna 1 He BOCCTaHOBUT BCE JaHHBIE.

[IpopexxuBaHue SIBIACTCS NCHCTBUTEIHLHO OYCHD MPOCTHIM MporieccoM. CKaykeM, MbI XOTUM BHH3-
oOpa3err mokaszareneM 8:1, Bce HaM HY)KHO JIellaTh, TOJDKEH BRIOPOCUTH 7 U3 KaKIbIX 8 oOpasios. Ha
MIPaKTHKe, 8 00pa3IoB YCPEAHATIOTCS BMECTE, YTOOBI MPOM3BECTH OJUH COCTaBHOM 00pasell,
MTOCKOJIBKY 3TO MPOU3BOAUT HU3KO-TPOXOIHON (BHIBTPYyrONuii 3h(HeKT, KOTOPHIN COXpaHsIeT
KOMIIOHCHTBI BRICOKOM YacTOTHI OT 3apakeHHsI pe3yIbTUPYIOIINE JaHHbIe YCTaHOBKU. SpectralLAB
HCIONB3YET 3TO YCPEIHCHHE POIIeCCca B TCUCHHE MPOPSKUBAHU.

IIpumeuannue:

- CnexrpanbHast Jlunus Pezomonmu u Benmuuunsl [Ipenena YacToTbl CKOPPEKTHPYIOTCS, YTOOBI
aBTOMaTHYECKH OTpa3uTh Tekyiryto Yacrory Juckpernzanuu, pazmep FFT, n koaddurment
[IpopexuBaHus yCTAHOBOYHBIX APAMETPOB.

- Bun Bpemennoit Cepunt Beerna oToOpaskaeT TaHHBIC 10 TIPOIecca MPOPSIKUBAHMS.

Cwmotpu taxke: Yacrora Juckperusarmu, pasmep FFT

FFET Pazuep

BriOpannsiii pazmep FFT HenocpencTBeHHO BIUsIET Ha pa3pellieHre pe3yIbTHPYIOIINX CIIEKTPOB.
Yucio crieKTpalbHBIX JTUHHMI - Beerna 1/2 BeiopanHoro pa3mepa FFT. Takum o6paszom, 1024 touka
FFT Boigaer 512 BEIXOMHBIX CIIEKTPATBHBIX JIMHHUM.

Permienue yacToThl KaXk0M ClIeKTpaIbHOM JuHUN paBHAeTca Yactore Juckperusanuu, pas3ieneHHoN
Ha pasmep FFT. Hanpumep, ecnu pazmep FFT - 1024 u Yacrora {uckpernzanuu - 8192, pemenue
Ka)XJIOM CHIEKTPaJIbHOM JIMHUU OyJIeT:

8192/ 1024 = 8 Hz.

Bonburme pasmepsl FFT obecnieurBator Oostee BHICOKOE CIIEKPaIbHOE pa3pelieHre, HO BEIYUCISIOTCS
JOJIBIIIE.

IIpumevanus:

- CnexrpanbHas Jlunus Pennenus u Bennunnsl [Ipenena YacToTsl KOPPEKTHPYIOTCS, YTOOBI
aBTOMaTHUYECKH OTpakaTh TeKyuyto Yacrory J{uckperuzanuu, pasmep FFT, n oOcraHOBKY
koo ¢unmenra [IpopexxuBanusi.

- Texymwuii pasmep FFT Bcerma otoOpaskaeTcs B MaHEIH CTaTyca BHU3Y MPHIOKCHUS.

Cwmortpu Takxke: Yacrora duckpernzanuu, Koapdurment [IpopexxuBanuns

Cznaxncusanue Windows

Ecnu cuHyconaa npoxoauT Yepes HyJIb B Havalle ¥ KOHIIE CEPUU BpEMEHH, pe3ynbTupyrommmii FFT
CIEKTpa COCTOUT U3 OJHOM JIMHUU C IPaBUWIIbHON aMIUTUTYOM U Ha MpaBMIbHOM yactore. Ecmu, ¢
JIPYro¥f CTOPOHBI, CUTHAJIBHBIA YPOBEHb HE - B HyJI€ B OJJHOM MJIM 00OMX KOHIAX 3aIMCH CEPHU
BpPEMEHH, OKPYIJICHHE JINHUU OYy/IeT MPOMCXOINTh, 3aKaHUYMBASICh ITPEPHIBHOCTHIO HA CUTHAJIE. DTa
MIPEPHIBHOCTH BBI3BIBAET NPOOIIEMEI ¢ mporieccoM FFT, u pe3ynbTar siBiisieTcst cMa3blBaHHEM CIEKTpa



OT OJIHOW JINHUU B CMEKHBIE CTPOKHU. DTO BHI3BIBAET "YTEUKY' ; SHEPTHUsl HA CUTHAJIE "'TIpocaynBaeTcs’”
U3 CBOEW COOTBETCTBYIOIIEH MO3UIMU B CMEKHBIE CTPOKH.

VYTeuka Moriia Obl aHHYJIUPOBATHCS, €CIIU TIEPECEYCHHUS] BDEMEHHOM CEpHU C HYJIEM OBLIH
CHUHXPOHM3UPOBAHBI C JUCKPETHBIM BPEMEHEM, HO 3TOr0 HEBO3MOXHO JTOCTUYb Ha MpakThke. Popma
"MMeroNIero Te4p" CIeKTpa 3aBUCUT OT CyMMBI CUTHAJIBHOTO OKPYIJICHUs, U OOBIYHO HETpescKa3yeMa
JUTSL peajibHBIX CUTHAJIOB.

Jiist Toro, 4TOOBI yMEHBIIATH (P HEKT yTEUKH, HEOOXOAMMO, YTOOBI CUTHAIBHBIN YPOBEHb ObLIT YCHIIEH
B HyJIE B Ha4aJe ¥ KOHIIE CEPHH BPEMEHHU. DTO CAENaHO IIOCPEICTBOM YMHOXKEHHS 00pa3IoB JIaHHBIX
Ha (YHKITHIO "OKHA CIJIaKUBaHUS, KOTOPOE MOKET UIMETh HECKOJIBKO ApYrux Gopm. Paznmune
MEXIY KaXKIbIM OKHOM CTJIQ)KUBAHHUS €CTh MTyTh, B KOTOPOM OHH MEPEXOJSIT C HU3KOI'O BECOBOTO
YPOBHSI OKOJIO KpaeB B 0oJiee BBICOKUIT BECOBOW YPOBEHb OKOJIO CEPEIMHBI IOCIIEI0BATEILHOCTH.
Ecny okoHHast pyHKIMS HE HCIONB30BaHa, 3TO BhI3bBaeT "[psmoyromsHyto”, "Ilnockyro"”, uu
"Yuudopma" windowing.

IToka OKHO CTIIa)KMBaHUS XOPOIIIO JeacT MPUHYKICHHUS KOHIIOB B HYJIb, OHO TaKxe J00aBIsieT
HCKa)KEHHE K CEPUH BPEMEHH, KOTOPAask 3aKaHYNBAETCSI OOKOBBIMH MOJIOCAMHE B CIIEKTpe. DTH GOKOBBIC
TIOJIOCHI, MITH OOKOBBIE J0JH, 3G (HEKTHBHO YMEHBIIAIOT PEIICHNE YaCTOTHI aHAJIN3aTOpa; ITO KaK OYATO
CIIEKTpaJbHbIC JIMHUY - upe. M3MepeHHas aMIUTHTY/Ia B3BEIICHHOTO CHIHAJIA TAK)KEe HEKOPPEKTHA,
MOCKOJTBKY YaCTh CHTHAIIBHOT'O YPOBHS YAAISETCSI BECOM Tporiecca. UToObl CKOMIIEHCHPOBATH 3TO
YMEHBIIICHHE B MOIIHOCTH, WiNdOWiNg aaropuT™MBbl IAf0T JOMOTHUTENBHBIA BEC B BETUUHHAX OKOJIO
CepeIUHbI OCIIEA0BATEIBHOCTH.

XaDaKTEDI/ICTI/IKI/I Pa3INYHbIX OKOH CIJIa’KMBAaHUWA

OxHo Yacrtora
AMIIMTYAA YT1euka
Tun Pa3zpemienne
Pa3zpemenue IMonaBnenune
IIpuaoxenne

Bartlett JocraTtouHo
Hocrtarouno YMepeHHo
Blackman JloctaTouHo
Good OTaryHO
Distortion Measurements

Flattop Cnabo
OTin4HO YMepeHHo
Accurate Amplitude measurements

Hamming JHocrarouno
JloctatouHno JloctatouHno
Hanning JHocrarouno
OTan4Ho OTanuHo
Distortion measurements, Noi se measurements
Kaiser JocraTtouHo
JloctatouHo Cnabo
Parzen JHocrarouno
JloctatouHo Cnabo
Triangular HocraTouno
JloctatouHo Cnabo
Uniform OTIM4HO
Cnabo Cnabo
IIpumeyanus:

- Buna Cepun Bpemenu otoOparkaeT CUrHaJ J0 MPHIOKECHUS JTF000T0 OKHA CIiIaKUBaHUS.

- DddexTr 3TUX QYHKIUH HanOoIee 3aMETHBIC MIPU UCTIONb30BaHuU JlorapuhMUIecKoro
MacIITaOUPOBaHUSI.

Cwmotpu Takke: MacmtadbupoBanue, pasmep FFT, O6pabotka ITepekpbitus, Yacrora Jluckperusauu



Dopmam Auckpemuzayuu

BakHbIi 1MOKa3arTens B ONpeNeIeHuH KauecTBa 3ByKa o0pasia, 4nuciio OuT 3a oopazen. OHO
OITpeIeIIsIeT YUCIIO AUCKPETHBIX YPOBHEW, KOTOPBIE UCIIOIB3YIOTCS B IIPOILIECCE aHAIOrO-Iu(POBOTrO
(A/D) npeobpa3oBaHus ¥ HEMTOCPEACTBEHHO BIMAET HA AUHAMUYECKYIO 001aCTh H3MEPEHUS.
Teoperudeckas AMHAMHUYECKAs 00IaCTh TOKA3BIBACTCS HIDKE!

8 6ur auckperHas TouHoCcTH = 48 dB
16 6ut auckpeTtHast TouHOCTH = 96 dB
24 6ur auckpetHast ToaHOCTH = 144 dB

Ha IMPpaKTUKE, JOCTHKUMas JUHAMUYCCKas 00J1aCTh SIBJISIETCS MEHEE YEM TCOPECTUIECCKUM MAKCUMYMOM
M3-3a BHYTPCHHCTO IyMa U ApYrux ToKa3aTese. HOCMOTpI/ITe Ballly 3BYKOBYIO TOKYMCHTAIUIO
KapThbl 114 HI/I(l)p (l)aKTI/I‘IeCKOFO HUCIIOJITHCHUA.

Korna Brioupaercs "MoHo", BbI TOJDKHBI TOJICOSAMHUTE CUTHAJ TECTA K JICBOMY KaHaJly Ha CBOKO
3BYyKOBYIO KapTy. HopmaJbHo, eciu BepuinHa B cranaapte 1/8" crepeo pasbemon. Ilomyuure
JIOKYMEHTAI[HIO Ballleil 3BYKOBOU KapThl IS U3yUEHHs JIETalICH.

Korna Briopano "Crepeo”, " 1BOiHO# kaHas, 0OpadaThIBAIOMIK omuu’" OyIeT paspelieH. D10
MO3BOJUT BaM 0T0GpakaTh TakyKe JIEBBIH, PaBbIi, 004, HWIH HEJIBIH P YAyUIIEHHBIX EPEKPECTHRIX

KaHaJIbHbBIX Pa3MEpoOB.

Cwmotpu taxke: pasmep FFT , Macmrabuposanue, Tounocts M3MepeHus

Ycepeonenue Pazmepa braoka

Y cpenHeHHbli pa3Mep 0JI0Ka Onpe/eNnsieT, Kak MHOTO CIIEKTPaJIbHBIX OJIOKOB HY)KHO YCPETHUTh
BMecCTe, YTOOBI BBIYMCIIUTE IIEpEMELIEHUE CpeIHero yncia. Hampumep, eciiu ycpeqHeHue pa3Mepa
0J0Ka ycTaHaBIMBaeTCs B 4, 0TOOpa)kaeMBblil TEKYIIUH CIIEKTp SIBJISETCS TIEPEMENICHUEM CPETHETO
YHCIIa IPEIIIECTBYIOMHX 4 CIe0B.

Ecnu curnan, koropslii Bel usmepsiere, ObICTpO U3MEHSETCS IO YacTOTe, AOJDKEH OBITh UCTIONB30BaH
HU3KUH YpOBEHb yCpeIHEeHHUs OII04HOro pasmepa. lcrnonb3yiTe BEICOKUI OJIOYHBIH pa3Mep, YTOObI
"oTKonaTh " yCTOWYNBOE COCTOSIHUE CHTHAJIa, CIIPSITAHHOE B ITYMHOM (hOHE.

YcraHaBnuBaiTe ycpeaHSIOMMIA pa3Mep B "OeCKOHEUHBIX' MPUYUHAX ITPOTrPaMMBI, YTOOBI HEMPEPHIBHO
YCPEeIHATH MOCIeAYIONHE ClIeKpalbHble ciieqpl. OCTaHOBKa U Mepe3alycK Ipoleccopa BOCCTAHOBUT
cpenHee Ynciio. EMMHCTBEHHBIN JIEBBIH IETYOK HA OCHOBHOMW IMaHEIN HHCTPYMEHTOB, TAKKe
BOCCTaHOBUT CpEJIHEEe YUCIIO.

Onuuu Ycpeonenus

IKCHOHEHINAJ - 3TOT METOJ IPOU3BOAUT CPEAHEE YHUCIIO, I/I€ COBCEM HEAABHO MOMYYEHHbIE CIEKTPHI
uMeroT OoJIblIe BIMSHHUE B CPEeHEM, YyeM Oojiee crapbie. Ecim Bbl 1OMKHBI BAPYT 3aKPbITH BXOAHOW
CHTHaJI, NOKa3aTesb pa3pylieHus: OyIeT caeoBaTh SKCIIOHEHIIMAIEHONH KPUBOH.

JIMHEHHBIIH - 5TOT METO/I ABJISIETCS TPSAMBIM JIHHEHHBIM YCPETHEHHEM CIIEKTPOB HaJl BPEMEHEM.
Kaxp1ii GJIOK CIIEKTPOB COJACUCTBYET CPEIHEMY YHCITY. DTOT THI YCPETHEHHUS TAK)Ke M3BECTEH Kak
"cTaOubpHOE yepemHeHue"

BekTop - 3TOT METO/ BBIMOJIHACT KOMILIEKC (BEKTOP) CPEMHEr0 YKCIa MOCISYIONIHX CIIEKTPOB HaJl
BpeMeHeM. I[1oCKONbKY BEKTOPHOE yCpeJHEHHE BKIIIOYAET B BBIYHUCIICHUE KOMITOHEHT (ha3bl, 3aITyCK
JIOJDKEH TIPUMEHSITHCSI, €CITH OXKHIAIOTCS 3HAYMMBIE PE3YIIbTaThl. DTOT TUI YCPEIHEHHS TaKKe
W3BECTEH KaK "'CHHXPOHHOE ycpenHeHue" .

DKCIIOHEHIIUAJILHOE YCPE€AHCHHUC YCTaHABJIIMBACTCA 110 YMOJTYAaHHIO, TaK KaK OHO Oonee 3(1)(1)CKTI/IBHOC B
BbIYHUCIIUTCIIPHOM OTHOIICHUM.



IIpumevanus:

U B pexxume PeansHoro Bpemenn, u B peskume I[Toct-O0paboTku ycpemHeHrne pa3mepa 0JIoka MOKET
MOIU(HUIIMPOBATECS, ITOKa 00pabOTKa UCIIONB3YET IeMEHT yrpasienus "CpenHee” Ha maHeIH
HHCTPYMEHTOB.

Cwmotpu Takke: Y nepkanue [luka

Yoeporcannue Huka

Korna BeIOpaH 31meMeHT ynpasieHus Y aepskaHue [Tuka KOHTpoabHOro 610Ka, aHAIU3aTop 0TOOpa3UT
TOJIBKO CaMyI0 BEPXHIOIO aMIUIUTY/Y, OLIEHUBAEMYIO JUTS KaXK0ro OyHKepa yactoTel. OcraHaBiuBas
U TIepe3amycKast MpoLeccop, BOCCTAHOBUTE BEINYUHBI YIIepKaHUs MUKa. EJUHCTBEHHBIN JIEBBIN
LIETYOK Ha OCHOBHOM MaHEIN UHCTPYMEHTOB TaKKe BOCCTAHOBUT Oydep yaepKaHus muka.

VY nepxaHueM NMKa MOXKHO YIPABIIAThH WX U3 JUAJIOroBOro OJ0Ka YCTAHOBKH WIIM U3 OCHOBHOTO
TIPUIIOKEHUS TTAaHEIH UHCTPYMEHTOB B pexxumax PeansHoro Bpemenn u [Toct-O0paboTky.

Korna Bei0Opan pexum nokasa "Jleso munyc IIpaBo” wiu "IIpaBo munyc JleBo", aucruiei mokaxer
paznnure Mexay mukamu. J1esao B ToM, 4To 00paboTka OOHAPYKEHHOTO MHKa MepeaaeTcs Ha
WHIIMBHUYaJIbHBIN KaHAJIBHBIA YPOBEHB JI0 00paO0TKH Pas3iIHyHsI.

Cwmotpu Taxke: Ycpennenue Pasmepa brioka

Ipouenm Ilepexpvimus

Ora MolIHAs XapaKTEPHUCTHKA IT03BOJISIET PACTIHYThOCh BpeMeHH Ha rpaduke CeKTporpaMMsl 1
rpaduke TpexMepHO! OBEPXHOCTH U3-3a 00pabaTKu YacTel Cepuu BpEMEHU. Y CTAaHOBKA OIPEICIIACT
KaKO¥H MPOIIEHT TOYCK NaHHBIX 0Jioka pasmepa FFT ncrnons3oBaH is cieayromiero cieaa. Beicokuit
nporieHT nepexpoitust (90+%) u Huskuii pasmep FFT Gioka obecrneunBaeT caMoe BHICOKOE BPEMEHHOE
paspelieHue, Ho TpedyeTcst 0obliie, YTOOB 00padoTaTh (aill JaHHBIX. DTa XapaKTECPUCTHKA
UCTIONB3yeTCsl TONBKO B pexxkume [locT-O0paboTky.

Bonbmoit pazmep FFT BbiaeT BBICOKYIO 4acTOTy pa3pelleHus], HO pellieHne BpeMeHH ciiaboe, moka
Hu3KHUe pasMepbl FFT nMeroT nmporuBononokHeli 3¢ dexr. OdpadoTka [lepekpbiTHsi MOXKET
HCIIOIb30BaThCsl, YTOOBI 00ECTIEYNTh BBICOKOE PEIlIEHHE Ha YaCTOTe M OCH BpeMeHnu. Hampumep, eciu
CHTHAJI COJEPKUT JBa JUCKPETHBIX TOHA, Pa3/IeNICHHBIX HAa YaCTOTE, TOJIBKO OAWMH U3 HUX HAXOIUTCS 32
OIIMH Pa3, TPYAHO Pa3IryaTh OTHOCHUTENBHYIO CHHXPOHU3AIUIO KaX/I0T0 TOHA, TOCKOJIBbKY 00€
YaCTOTHI YaCTO COJIEPKATCSI B MpeiesiaX oJHoro Ooka pasmepa FFT BpemenHoit cepun. Eciu Mbr
BeInoNTHsAeM FFT 1, BMecTo nepeMertieHus Brepes 1eyoro 0yoka pasmepa FFT B cepuu, mepemeriaem
BIIEpE]l TOJIHKO HEOONBIIYIO CyMMY, TOT/Ia MBI MOXKEM H30JIMPOBATH UMITYJILC, CHHXPOHU3UPYIOIIHIACS
JUTSL KQKJIOTO TOHA.

[Iporpamma MoXKeT aBTOMaTUUECKH BBIYUCIUTE U UCTIOJIB30BATh ONTUMAJIBHBIN MIPOIEHT NEePEKPHITHSA
st Bac. Mcnonb3ys Taxoke Buasl Cepun Bpemenu, TpexmepHoit moBepxHocTH niny CIIeKTpOrpaMMBl,
MIPOCTO BHIOUPAIOT CErMEHT BPEMEHH ISl PEIaKTHPOBAHUS M IIENIKAIOT TPaBOK KHOMKOM MBIIIH B
rpaguke. MeHto [leficTBHs OSBHUTCS ¢ BBIOOpaMu Kak Harpumep, " Berarcnnts u OToOpa3uth
CriektporpamMmy”. AHaJIM3aTOp aBTOMaTHYECKH BBIYUCITHT HEOOXOJUMBIH NPOIEHT IEPEKPHITHS,
YTOOBI 3aMOJTHUTH Ipa K U3 BEIOpAaHHOTO cerMeHTa Bpemenu. Cmotpu Mento [leticTBuii npu
HaxkaTuu [IpaBoii KHONIKH MBIIIN, €CITH HY)KHa JOMOIHUTENbHAs HH)OPMAILIHSL.

IIpumevanus:
Beicokue MPOIEHTHI IEPEKPHITUS TOTPEOYIOT OONBIIYI0 00pa0OTKY BpEMEHH.

Cwmotpu takke: Mento Jletictus [IpaBoro Illemuka, pasmep FFT , Crinaxxusanue OKoH,



Onuuu /leykananvnou Oopadbomku

JIBoiiHOM KaHAIBHBINM aHATU3 CIIEKTPa 00ECIeYNBAET HECKOIBKO OYECHB MOIIIHBIX YITYYIICHHBIX
U3MEpPEHUi.

Be1 momxHbI BEIOpaTh CTepeo opMaT Mperkie, 4eM 3TH ONIMK OyayT JocTynHbIMU. MMeiite B Buny,
YTO KaK TOJIbKO BBI OTKpOeTe Wity 3anuIimTe MOHO (aiii, Bl He MokeTe U3MEHHTH B cTepeo; Bl
JIOJDKHBI CHavaa 3akpeiTh (aiin. Ecimu Bel B PeansroM pexxume Bpemenu, Bel MokeTe H3MEHUTHCS
MEXIy MOHO WJIH CTEPEO B JIF000¢ BpeMs. Takxke BO3MOXKHO 0OBEAMHATH 1Ba MOHO (haiiyia B OJMH
cTepeo ¢aitn, ucrob3yonuil komanny <®@ain><O0beTUHUTE>.

Onpenejenus
ABTO-CIIEKTP — BBIUUCIIACTCS YMHOKCHHAEM CIIEKTPa Ha CBOE KOMIUIEKCHOE CIPSHKCHUE

(mpoTtuBomoONOXKHAs (haza). ABTO-CHEKTp peasbHbIA U UIACHTHIHBII B OTBETE BEUYHHBL. ABTO-CIIEKTP
HOPMaJIBHO OTOOpakaeTcsi B €IMHCTBEHHOM KaHaJbHOM BUJIE CIIEKTPA.

IlepekpecTHBII CHEKTP — BHIYUCISETCS YMHOKEHHEM OIHOTO CITEKTPa HA KOMIUIEKCHOE CIIPSDKEHHUE
BTOPOTO CIEeKTpa. IlepeKpeCTHBIN CIEKTP ABIAETCS CAOKHBIM KOJTHYECTBOM (MMEET KaK peaibHbIe
Tax ¥ BOOOpaXkaeMble KOMIIOHEHTHI). BelnunHa MepekpecTHOro CeKTpa MpeacTaBiIseT co00i cymmy
o0I1Iell MOIITHOCTH B 000MX KaHaIax, U (a3a MPeICcTaBiIsieT co0oi pasiuune Gpa3bl MOKIY KaHAJTaMH.
Hanpumep, ecnu 1Ba uaeHTHYHBIX curHaia - 180 rpamycoB u3 ¢asbl, BETHUUHA IEPEKPECTHOTO
CHEKTpa sABJIseTcs HyJaeM. Eciu [Ba KaHaa WAEHTUYHBIE, HX EPEKPECTHBIN CIIEKTP PABHAETCS TOIBKO
aBTO-CIIEKTPY JO00r0 KaHaa.

®Oyuxuus epeaayu - KodPPUIHEHT MEXKIY IBYMS KAHATAMH U MOYKET BBIYHUCIIATHCSA OJAHUM U3 JABYX
CI10c000B:

- Peanvubiii - 3T0 caMblil IPOCTOH METOJI U SIBIISETCS IPOCTO KOI(D(DUIIMEHTOM MEKIY aBTO-CIIEKTPOM
(BenmmumHa) Kaxoro kanana. OTHocHTeNnbHas (a3a Ka)JOoro KaHajla He COACHCTBYET pe3ybTaTy.

- Komnaexcuwiii - 370 K03()HUIHEHT MEXIY EPEKPECTHBIM CIIEKTPOM JBYX KaHAJIOB U aBTO-CIEKTPOM
KaHaja cchulkd. OTHOCHTENbHas (ha3a KaXkAOro KaHaja COIEHCTBYET Pe3ynbTary.

OyHKUMs epeaun ABISETCS TOW jKe MOIHOM Xapakrepuctukoi. OHa no3BossieTr Bam ObIcTpo 1
TOYHO BBIYUCIIMTH YACTOTHBIH OTBET UCIIBITBIBAEMOro ycTpoiictBa. CMotpu Temy "[lpumep OyHkumm
[Nepenauun" ny1st 0OBIYHOMN MPOBEPKU YCTAHOBKH.

®Oynknus CBA3HOCTH - KO3()(UINMEHT BHIPOBHEHHOM BEJIMUUHBI IIEPEKPECTHOTO CIIEKTPa U MPOAYKT
aBTO-CIIEKTpa 000uX KaHajaoB. OH M3MepseT CTENeHb IMHEHHOCTH MEX/y KaHAIaMU U aHAJIOTHYeH
BBIPOBHEHHOMY KO3((QHUITUEHTY KOPPEISIHH, UCTIONB3YeMOMY B CTATUCTUKE. J[Ba BIOIHE
KOTepPEHTHBIX CUTHAJa UMeroT Beanuuny ceszroctu 1.0 (0 dB).

Onmuyy JIBykaHaJabHoi O0padoTKH.

- Tonbko JleBblii Kanas- 00pabateiBaeT U 0TOOpaKaeT aBTO-CIEKTP (BETMYMHBI) TOJIBKO JIEBOT'O
KaHaJja.

- Tonbko Ipaseiii Kanau - o6pabaTeiBaeT u 0TOOpakaeT aBTO-CIeKTp (BETMYKUHBI) TOJIBKO ITPABOrO
KaHaJja.

- U Jleniii U IIpaBslii - 00pabaTeiBaeT 1 0TOOpaKkaeT aBTO-CIeKTp (BEIMYHMHEL) U JIEBOTO U MPABOTO
KaHaJoOB. Pe3ynbTaThl OTOOpa)karoTCs B HE3aBUCUMBIX OKHAX.

- Yepennenue Jlesoro u IlpaBoro — YcpenHser aBTO-CHEKTp JIEBOTO U MPABOTO KaHAJIOB.

- Peanbnast ®@ynkuus [lepegayu - Beaucisier U 0ToOpaXkaeT peasibHyIo (pYHKIUIO Tepeadn MEeXI1y
JIByMsI KaHaJIaMU.

- [lepexpectHblii CIEKTP - BHIYUCISIET H OTOOpAXKAET IEPEKPECTHBIN CIIEKTP 000MX KaHAJIOB.

- Cnoxnas @yunkuus [lepeaaun - BEIYUCISIET U OTOOPAXKAET CIOKHYIO (DYHKIUIO IIEpeladud MKy
nByMst kKaHanamu + OyHkius CBSA3HOCTH - BEIYUCISIET U OTOOpaXkaeT (PYHKIIMIO CBI3HOCTH MEXIY
JIByMsI KaHaJaMU.



IIpumevanus:
OHH SBIISIIOTCS CIIEKPaJIbHBIMU 00pa0aThIBAIOIIMMHE OMIMSIMH U HE OTHOCSTCS K BUILy CEPHU BPEMEHH.

ITepexpectubiit Cnextp, Cnoxxnas Oynkuus [lepenaun u Oyukuus CBA3HOCTH ONepalldiu 0YeHb

YYBCTBUTCJIbHBI K 3aI€PKKaM (1)33})1 MCKAY KaHaJIaMU. I/ICHOHLSyﬁTe XapaKTCPUCTUKY HepereCTHaH
KananbHast 3az[ep>1<1<a, YTOOBI 3a€pKaTb OTHOCUTCIILHO APYyTroro.

Cwmotpu Taxoke: Ilepexpectnas Kananbhast 3anepxka, Y cranopounsie [lapamerpsi, @opmar
Juckperuzanus

Ilepexkpecmnuasa 3adeprcka Kanana

ITepexpectubiit Cnextp, @yukuus CszHoctd 1 OyHK1ms CrnoxkHoit [lepenaun oueHb YyBCTBUTEIBHBI
K 3aJIep)KKaM (a3bl MEXKAY KaHaJIaMH. DTH XapaKTEPUCTUKH T03BOJIAET BaM 3a/iepKMUBAaTh OJIMH KaHa
OTHOCHTEJILHO JPYTOro, YT00hI CKOMIICHCHPOBATH 3TY 3aJCpKKy. YTHianTa 3ajaepkku VckaTemns
MOJKET UCIOIB30BAThLCS, YTOOBI H3MEPHUTDH (DAKTHUCCKYIO 3aJICPIKKY.

Bce Benmuunbl 3aJICPIKKHU OKPYIJIAIOTCA B OmKaniem JUCKPETHOM HMHTCpPBAJIC (1/qaCTOTa
)II/ICerTI/BaHI/II/I). meHKaﬁTe CTPCIOYKHN BBer/ BHU3, 4TOOLI H3MEHUTH BCJIIMYNHY 3aJCPKKHU TOUYHO

OJHUM HMHTCPBAJIOM.

Ipumevanus:
Ota 3a7epkKa IPUMEHsIETCs TOJIBKO TOra, Koraa Bel B crepeo pexume.

Cwmorpu Takxe: 3anepkka Mckarens, Y cranoBky, Onuun [IBykanaiapHoi OOpaboTka

Oonapyacennue Ilepezpy3ku

[eperpy3ka sBIsIeTCS YCIOBHEM, I/Ie BXOJHAS IIPOYHOCTH CHTHAJIA ITPEBBINIAET TOIHYIO MacITaOHYIO
YYBCTBUTEIBHOCTh BXO/Ia 3BYKOBOM KapThl. 3BecTHOE B aHAIOrOBOM MUpE Kak "orceyeHue”, oHa
3aCTaBUT NPOU3OUTH CEPbE3HOMY HCKAKEHHUIO.

Eciu npoBepka meperpy3ku pa3pelieHa, aHaau3aTop MPOTECTUPYET KaxIbIi TOCTYIAOIIHI GI0K
JTAHHBIX, YTOOBI OTPE/ICTUTD, €CITH YCIOBHE MEPErPY3KH MPEACTABICHO H 0TOOpaXaeT COODIIeHHE B
30HE CTaTyca BIOJb HIKHEW KPOMKH MPUIIOKEHUS. DTO COOOIIEHHE TTOKA3BIBAETCS B IPKO-KPACHOM
I[BETE M OYEHBb 3aMETHO.

Ecnu Bel permim uckimovath neperpyKeHHble JaHHble ¢ 00pabOTKH, aHaIU3aTOp BEIOPOCHT JIIOObIE
NeperpyXeHHble JaHHBIE.

Ecnu umeer mecro YCJIOBHE NIEPETPY3KHU, BaM HOHaI[OGI/ITCH TAaKKC YMCHBIIUTH BXOJHYIO IIPOYHOCTH
CUIr'HaJia WJIN YMCHBIIUTL BXOAHYIO YYBCTBUTCIBHOCTD 3ByKOBOI>i KapThbl, UCIIOJIB3Ys YTUWINTY

CMeIuBaTeNs 3BYKOBOM KapTHl.

Cwmotpure Taroke: YcranoBounsie [Tapamerpsr, KannOposka

Macuwimaoupoeanue Ocu Amnaumyont

CymiecTByeT JiBa OCHOBHBIX THIIA aMIUTUTY/] MacCIITA0MPOBaHMUS - JINHEHHBIE U JIOrapu(pMUIECKUe.
OHH 00yCIIOBIMBAIOTCS CIETYIONIMMHU YPaBHEHHUSAMHU:

Jluneitnas esmunaa = 10~ /(Log value/20)

Log Benmunna = 20 * Logl0 (JIuneiinas BenuunHa)



JIunelinoe MacmITabUpOBaHUE aMILTUTY/IBI JeIacT caMble OOJIBIINE KOMIIOHEHTHI B CIIEKTPE OYCHB
JIETKO, YTOOBI YBUICTh M OIICHUTH, HO OYCHb HEOOJBIINE KOMIIOHEHTHI MOT'YT OBITh IPOUTHOPUPOBAHBI
MOJTHOCTBIO. JIMHEHHOEe MacITaOupOBaHUE MOXKET OBITh TPEOYEMBIM B CiIydae, IJie KOMIIOHEHTHI - BCE
OTHOCHTEJILHO TOT'0 ke pa3Mmepa. JlorapudpMuieckoe MacTaOUpOBaHUE aMILTUTY/IbI, HECOMHECHHO,
ITOKa3bIBACT HU3KKME YPOBHU CHT'HAJIOB B NMPHUCYTCTBUM CHIILHBIX CHUTHAJIOB. Jlorapudmumdaeckoe
MacIITaOMPOBAaHUE YCTAHABIUBACTCS IO YMOJIYAHUIO.

CunekpanbHasn [LlioTHocTh MomuocTH

Omims CriekpanbHast [I10THOCT MOIITHOCTH 3aCTaBIsSIeT aHATIM3aTOP MPUBOIUTE CIEKTpP K moynoce 1
I'1. DTo HY)XHO VI MOITYYECHUS pa3MEPOB MOIIHOCTH IIyMa. Hampumep, Ipu M3MEPEHUHU CUTHAJIA
ryma 0e3 BeIOpaHHoH onmuu PSD, aMITIUTyIa MI3MEHUTCS B COOTBETCTBHH ¢ pasmepoM FFT u
4acTOTOM AuCKpeTu3aimu. Mcmonb3ys omuto PSD, pe3yasTupyromias aMIuuTyaa OyJaeT He3aBUCHMOM
ot pa3mepa FFT 1 4acToThI TUCKpETH3AIHH.

Macuimaoupoeanue Ocu Yacmomot

EcTb 1Ba OCHOBHBIX THIIa MacITAOMPOBAaHUS OCH YaCTOTHI: Y 3KOmonocHbIH 1 OKTaBa.
MacmrabupoBanue Y 3KOIMOIOCHOE MOXKET 0ToOpakaThes Wiu B JluneitHoM mim B Jlorapupmudeckom
¢dopmarte; MacmrabupoBanue OkraBbl Beerna orodpaxkaercst B Jlorapudmuueckom opmare.

MacmradupoBanue Y3Ko0Moao0cHoe

CriekTp Mpou3BeieH anroputMoM FFT, Takke H3BECTHOMY KaK Y3KOIMOJIOCHBIN criekTp. Kaxmast
CHEKTpajIbHAs JIUHUS SIBJISETCS OCTOSHHON ITMPHHON TOJIOCHI YaCTOT U, €CTECTBEHHO, OYEHb Y3Kasl.
DTH y3KOIOJIOCHBIE CIIEKPAJIbHBIE JaHHBIE MOTYT OTOOPAXKATHCS WM Ha JIMHEHHOMN MK Ha
Jorapu()MHUUECKOI IIIKajle, HO pa3pelleHre YaCTOThI OMPEAEIIAETCS YaCTOTON TUCKPETU3AINI U
pasmepom FFT u ocraeTcs HeM3MEHHBIM.

MacmitabupoBanue OKTaBbI

MacnrrabupoBanue OKTaBa IPOU3BOIUT YCTAHOBKY MOJIOC C TIOCTOSHHOM MPOIIOPIIMOHATLHON
IIMPUHOM MOJIOCH! YacToT. BbI MOkeTe BbIOpaTh U3 obiactu opmaToB okrtassl (1/1, 1/3, 1/6, 1/9,
1/12). 11 u 1/3 oktaBsl - Hauboee o0IIHe UCTONb30BaHHbIE (popMaThl. CMOTpH TEMY
MacnirabupoBatyie OKTaBbl, €CJIM HY)KHa JOTOJIHUTEIbHAsS HHOPMALIHSL.

Cwmorpu Taxxke: MacimtabupoBanue Ocu AMIuuTyasl, MaciradbupoBanue

Mukpodonnaa komnencayus

WneansHpiit MUKPOMOH /IS aKyCTHYECKUX U3MEPEHHUH JOIKEH UMETh BIIOJIHE IUIOCKHMI YaCTOTHBIH
otBeT (BCe 4aCTOThI O0OHAPYKUBAITUCH C PABHOW aMILIMTYx0i). Ha mpakTrke OOJIBIIMHCTBO
MHUKPO(OHOB HE COOTBETCTBYET STHM KpuUTepusaM. Kpusbie MUKPO(GOHHON KOMITEHCAIIMH PEIIAIOT Ty
pooJeMy.

JIro0oii m3roroBUTENbs MUKPO(OHA 00ECTIEYNBAET COOTBETCTBYIOIIYIO KPHUBYIO YACTOTHOTO OTBETA IS
CBOMX TPOJYKTOB. JTa KpHBas MOKa3bIBaeT Kak 00IIast 001acTh YaCTOTHI MOKPHIBAET OTBET YaCTOTHI
MHKpO(OHa B npezenax 3Toi odnacti. Co3aHUEM IPOCTOro TEKCTOBOro (ailiia, ConepKaluM 3Ty
nH(popMaInIo, MBI MOYKEM CKOMIIEHCHPOBATh OTBET.

dopmupyst KOMIIEHCAITUOHHBIN (aiiin MUKpodoHa:

- 3ammycrure npunoxkeane NOTEPAD.EXE, snekTpoHHYI0 TaONUIy HIH TEKCTOBBIN IIPOIIECCOpP, YTO
MOXET IPOM3BECTH CTaHAAPTHBIH TekcToBbIH (aiin ASCII.

- BeeauTe aBa cronOua yucen, NpeaCcTaBISIONINX KPUBYIO OTBETa MUKPO(OHA.

- JleBbIii cTonOEI COAEPIKUT YacTOTy B I epriax.

- [paBslii cTomberr ComepKUT CMEICHHE B Aerberax (3TO CMElIeHHe BEIYUTACTCS U3
norapu(GMUYECKOI BETHUHMHBI CIICKTPA).

- BBeaute undopmanuio B BO3pacTaromieM MopsiKe 4acToThI.

- Otaenure cTONOLB! ¢ CUMBOJIOM Tao..



[Ipumep:

100.0 -10.0
500.0 -5.0
1000.0 0.0
2000.0 2.0
10000.0 -5.0
15000.0 -15.0

Beenute 32768 mapsl urcen; 1Mo kpaitHei Mmepe 3 mapbl TpeOyroTCs. AHaIu3aTop OyJaeT UCIONb30BaTh
KYOMYECKHI CIUTUH-aJITOPUTM, YTOOBI HHTEPITOIUPOBATHCS MEKIY ITUMHU TOUKAMU JAHHBIX JUIS
Ka)XI0ro OyHKepa 4acTOThI B CIICKTPE.

JIro6as cTpoka ¢ TOUYKOM C 3aIsTol B IEPBOM CTONIOLE OyeT paccMOTpeHa KaK CTPOKa KOMMEHTapusl U
MPOUTHOPUPOBAHHA.

[To cornamenuto, kKoMIeHcanuoHHbIe (aiinbl MuUKkpodoHa umetot pacumpenue .MIC.
IIpumeuanmue:

Komnencarmonnsie daiinb Mukpodona n Criekpanbabie OBepieliHble Gpaiibl UMEIOT HISHTUYHBIE
(opMaThl ¥ MOTYT OBITH B3aMO3aMEHIEMBIMH. DTO TOJIE3HO, €CIIM BBl XOTHTE MTPOBEpPHTH, YTO BHI

BOIIUTH B TaOJIMIly OTBeTa MUKpo(doHa npaBuiIbHO. [ TOrO, 4TOOKI C/IeNaTh 3TO, MPOCTO BHIOEpUTE
KOMITEHCAIIMOHHBIN (aiin MUKpo(dOHa KaK OBEpIIEH.

Cwmotpu taxoke: CtangaptHelil Bec YacToTsl

Benvui Illym

BeJ'H;Iﬁ IJ_IyM SIBJIISICTCA OGLI‘IHO I/ICHOJ'ILSyIOIJ_II/IMCH HpOI/ISBOJ'H)HI)IM IJ_IyMOM, KOTOpLIﬁ HUMECT
OZ[HOpOZ[HyIO aMHJ’II/ITyI[y JJI1 BCEX 4acCTOT.

FpaHI/I‘IHaH qacTtoTta praBJ’IHETCH HpeZ[eJ'IOM 4acCTOThI Z[I/ICerTI/ISaHI/II/I KapTBI. FeHepaTop 6yz[eT

BCErJa UCIOJIb30BaTh CaMyIO BEPXHIOIO BO3MOXKHYIO YaCTOTY JUCKPETU3AIINH.

Cwmotpu Taxoke: Curnanbeisiit I'eneparop, Pozossrit HHlym

Po3zoewvtit Illym

Po30BBIi1 ITyM sIBIISIETCST OOBIYHBIM IIIYMOM, HCIIONB3YIOMKUMCS B akycTuke. OH umeeT cnaj 3 10 Ha
OKTaBy.

I'pannyHast yacToTa ynpasiseTcs IPeesioM YacTOThl IMCKpeTH3alun KapThl. ['eHepaTop Oyner
BCErJa MCIOIb30BATh CAaMYI0 BEPXHIOI0 BO3MOXKHYIO YaCTOTY JUCKPETH3AIHH.

Cwmotpu Taxoke: bensriit lllym, Curnanehsiit I'enepatop

B3puie Lllyma

Ora onuust o3BossieT Bam renepupoBaTh B3phIB IiymMa. “Bpems B3peiBa” onpenenser 1uHy nepuoza
myma. "Bpewms Lukna" onpenensier nepuon nopropenusi. Hampumep, eciu Bpemst BapoiBa
ycranaiuBaercs Ha 1000 msec u Bpems Iukina ycranasiusaercs Ha 2000 msec, reneparop Oyaet
BbIIaBaTh 1 ceKyH/IbI THIIMHBI Yepeayronrytocs ¢ 1 cekyHnoi myma. DToT npumMep Oyner
TIOBTOPATHCS, TIOKA TEHEPATOP HE OCTAHOBUTHCS.

Cwmotpu Taxoke: Pozossiit Lllym, Bensiit lym, Beixonnoit Yposens I'enepatopa



1kHz Ton
Oro 1,000.0 Hz cunyconnansHbli TECTOBBIN TOH IIHPOKO MUCIIONB3YETCS sl U3MEPEHNUST HCKaXKEHHS.

Cwmortpu Taxxe: Curnanbhelii ['enepatop, Ilepexirouaroniecs Tona, orrenku |IMD

Hepexnrouarowiueca Tona

DTH OIIMU CUTHAJILHOTO TeHEpaTopa Mo3BojseT BaM mpon3BecTH KOH(DUTYPALIUIO BAIIUX TOHOB.
3BYKOBOMU TOH cOCTOUT U3 10 ompeaeIeHHBIX MOJb30BaTeIeM 3BYKOBBIX TOHOB. BBl MoXeTe BBIOpATh
YKCJI0 aKTHBHBIX TOHOB, UX YaCTOTHI U OTHOCHUTEIILHBIC aMILTUTY/IbI.

KoHTponbHBIi 0JI0K YyCTAaHOBKH 110 YaCTOTE ONpEeIAeT, 03BONeH U ToH. Ecmu 610k He npoBepeH,
CBSI3aHHBIN TOH HE OYZIET CreHepHpOBaH.

YcraHOBKa 4acCTOThI OINpEALCIACT 4aCTOTY TOHA B IIUKJIaX B CCKYHIY.

OTHOCHTENbHASA YCTAaHOBKA MOIITHOCTH OIpeeNseT aMIUTUTYly TOHA IO CPAaBHEHHUIO C IPYTUMU
TOHAMH, CTEHEPUPOBAHHBIMHU. MOIIHOCTD onpenensiercs B aerpodenax (dB).

Cmotpu Takxe: Curnanbusiit ['enepatop, 1 kHz Ton, IMD Tones

B3puvie Tona

Dta oyl Mo3BojsieT BaM reHepupoBaTh B3phIB TOHA. "Bpems B3peiBa" ompenenseT mnHy meproaa
ToHa. "Bpems [{ukia" onpenernsier nepuoj mopropenus. Hampumep, eciau Bpemst B3priBa
ycranarnuBaercs Ha 1000 msec u Bpems [ukina ycranasiusaercs Ha 2000 msec, reneparop Oyaet
BBIIaBaTh 1 CEKyHIIBI TUIHHBI, YUSPEAYIOMIYIOCA ¢ 1 CEKYHIOM CUTHAIAa TOHA. DTO OyIeT MOBTOPSTHCA,
ITOKa TeHEePaTop HE OCTAHOBUTHCS.

Cwmotpu Taxxe: 1kHz Ton, Ilepexmouaromiuecs Tona, Berxoquoit Yposens I'eneparopa

Hcekarcenue Bzaumomooyaayuu mecmogvix moHos

ITposepka ckaxxenust Bzaumomonyisiuu (IMD) TpeOyer 1a HE3aBUCHMBIX TOHA Pa3HBIX aMILIATY/I.
Amruuryaa 6oiiee BEICOKOTO U3 ABYX TOHOB - ecTecTBeHHO 120B (4:1 koa(hdunment) Hike, YeM
HHU3KHUI 4aCTOTHBIN TOH. IIpeyCMOTPEHBI HECKOJIBKO Iap CTAHAAPTHBIX TOHOB, & TAKXKE CIIOCOOHOCTh
BBIOHpATh 3aKa3aHHbIE TOHA.

Cwmortpu Taxxke: Curnanbhelii ['enepatop, Ilepexitrouaronuecs Tona, IMD

Pazeepmia Qacmomut (Ceunm-Cunyc)

CBI/IHT-CI/IHyC 3BYKa INPpOU3BOAUT BOJIHY CUHYCA, KOTOpas U3MCHACT YaCTOTY B TCUCHUC BPEMCHU.
CTapTOBaH 1 KOHEYHAas 4aCTOThI ONIPEACIAIOT NPEACIIbl CUT'HAJIa Pa3BECPTKU. CTapTOBaH qacrora
MOYET OBITh MCHBIIE, YeM KOHEYHAas 4acToTa, B 3TOM CJIy4ya€ 4aCcTOTa pa3BEePTKU YMECHBIIUTCH C
TCUCHHUEM BPEMCHHU.

Tun pazBepTku MoxkeT ObITh WK JIuHeitHbIM Wi Jlorapupmudeckum. DTO ONpezenser moka3areib
HM3MEHEHHUS 4aCTOThl Pa3BEPTKU.

Bpemst pa3BepTku onpeenseT, Kakoi UIMHBI OepeTcs 4acToTa, YTOObI K3MEHUTH OT Havaja 0 KOHIIA.
DTa BeIMYMHA ONPEACIICTCA B MIUIHCEKYHAaX. Pa3BepTka OyaeT MOBTOPSATHCS HEMPEPHIBHO, TOKA
reHepaTop He OCTAHOBUTCSI.

CBUINIT-CHHYC 3BYKa IIOJIE3€H UL IPOBEPKU YaCTOTHOT'O OTBETA. Y CTAaHOBUTE Y CPEIHEHUE pa3Mepa
6noka B 1 1 ucnone3yiite omuuo Y aepxanue [Tika, 4ToObI 3aXBaTUTh MAKCUMAIIBHYIO aMILTHTYLY



CUTHAJIa-CBHIIT Yepe3 ITUara3oH yacToThl. UeM OonbInoit pasmep FFT ucnonb3oBaH, TeM Ooree
JUTMHHOE BPEMS pa3BEPTKH HEOOX OTUMO.

Cwmotpu Taxoke: Pa3Beptka YpoBHs, CurnanbsHslit I'eHepaTop

Pazeepmra Ypoens

Pa3BepTI<a YPOBHJ 3BYyKa ITPOMU3BOJIUT BOJIHY CHMHYCA, KOTOpasA U3MCHACT aMIUIMTYAYy B 3aBUCUMOCTHU OT
BpPEMCHHU. Br1 BI)IGI/IpaeTe Ha4daJoO U OCTaHaBJIMBACTC YPOBHHU B )I[CHI/IGCJ'IaX, YacCTOTC TOHA, U BpECMCHU
Pa3BEPTKHU. CTapTOBHﬁ YPOBCHb MOXKET OBITE MCHBIIC, YEM CTOITOBBIM YPOBCHb, B 3TOM CJIydac
CHUTHAJIbHBIN YPOBCHb YMCHBIIIUTCA HaZl BDEMCHEM.

BpeMH Pa3BEPTKHU OIIPEACIIACT KaKoM JUUIMHBI B34Th YPOBCHb, yTOOLI 3aMEHUTE C Hayaja B CTOITOBLIX
npeaciax. DTa BeJIUYMHA OnpeaciaA€TCa B TCUCHUC MUJIMCCKYH/I. Pa3BepTI<a 6yz[eT TTOBTOPATHCA

HEPEPLIBHO, ITOKA I'€HEPATOP HE OCTAHOBUTCA.

Cwmotpu Taxoke: Pa3septka Hactorsl, Curnansaslii I'enepaTtop

Sawtooth

3ByKk [Ipon3BOANT HENPEPHIBHBIA MOTOK MHIO00pPa3HBIX CHIHAJIOB. YacToTa M YKIIOH 3yOIIOB MOXKET
KOPPEKTHPOBATHCS IETYKOM M0 KHOMKe " Jlerann" Ha ocHOBHOM 3KpaHe. YcraHoBka YacToTsl
OITpEeIeNSIET, CKOJIBKO IIMKIIOB IMMJIO00Pa3HOI0 CUI'HANA JOJHKHO OBITHCTEHEPUPOBAHO KAXKIYIO
CeKyH/ly. YCTaHOBKa YKIIOHA ONpEENseT, MOBBIIIAET JIM MIJI000pa3HbIil CUTHAJ HJIH ONPOKUBIBAET
BpeMs.

Cwmotpu Taxoke: CurnanbHbii ['enepatop

Tpeyzonvnasn 36yK06as 801HaA

TpeyronpHas 3ByKOBasi BOJIHA MTPOU3BOAUT HEMPEPHIBHBIN MOTOK TPEYTOJNbHBIX CUTHANIOB. Yactora
TPEYTOJLHOI'0 3BYKa MOXKET KOPPEKTUPOBATHCS IISTUYKOM KHOMNKH "JleTann”’ Ha OCHOBHOM DKpaHe.

VYcranoBka HacToTsl onpenenser, CKONbKO TPEYTONbHBIX IIUKJIOB TOKHO TeHEPUPOBATHCS KAXKIYIO
CEeKYH/Y.

Cwmotpu Taxoke: CurnanbHbii ['enepatop

Hmnyaovc 36yK060ii 60./1HbL

Wmnynbe 3ByKa NPOU3BOAUT €AWHCTBEHHBINH UMITYNbC. [lIupuHa MMITyIIbCa M UHTEPBAJl TOBTOPEHUS
MOXET KOPPEKTUPOBAThCS MIETYKoM 1o kHorke "Jleranu”. Ecnm onums "Beigats ogun mmynsc”
BbIOpaHa, TeHepaTop aBTOMAaTHYECKU MPEKPaTUT paboTaTh IOCIIE TOro, Kak UMITYJIbC BbhiiaH. HaxmuTre
KHOIIKY "3amyck", 4To0bI CreHepUpOBaTh IPYrod UMITYIIBC.

Cwmotpu Taxke: Curnain I'eHeparopa, Squarewave

Keaopamuunwtit Cuznan

KBazgpatuunas 3ByKoBasi BOJTHA COCTOUT U3 HEMIPEPHIBHON CEpUU UMITYIBCOB. HacToTa M LUKI
KBaJJpaTHYHON BOJIHBI MOTYT KOPPEKTUPOBATHCS LIETYKOM 10 KHOMKe "Jleranu” Ha OCHOBHOM DKpaHe.
VYcranoBka HacToTsl ompeieNiieT YUCIO0 UMITYIbCOB, TEHEPUPYIOLIUXCS KaXKIYI0 CeKyHy. Y CTaHOBKA
uxna OO6s13aHHOCTH ONpeelIsieT MMPUHY UMITYIIbCa KaK IIPOLEHT IIepruo/a.

Cwmotpu Taxoke: Curnansheiit I'eHepaTop, mmynsc 3BykoBO# BOJIHBI



Dopma 38yK0B0IL 80 IHbL, ONPEOC/ICHHAA NOJIb308AME/IEM

Omus 3amanus GOpMBI 3ByKa MOJIb30BaTeIeM M03BoJsIeT BaM ucnonbs3obats daiin WAV kak
CUTHAJIBHBIA UCTOUHUK. CHUrHaN OyIEeT MOBTOPATHCS MUKIUYCCKU HEIIPEPHIBHO, MOKa Bl He HaXKMeTe
CromnoByro KHOMKY. [IpocTo menkHuTe Ha KHOmKe "Yka3ka", uro0sl BEIOpath WAV (aiin. st Toro,
YTOOBI 3arPy3UTh JaHHBIH (haiiJl B TAMSATh, BBI JOJKHBI HIMETh TocTaTouHyI0 RAM-1iaMsTh B cBOEM
KOMIIBIOTEpE.

Spectral AB TIO3BOJISIET Bam ¢opmupoBats Bamm cooctBernsie WAV daiinbt u3 rexcra ASCI|
WITH JIBOMYHBIH (aiin BeiOopku manubix. CMmotpu Temy <File><Import> mns monomHuTenbHO#

uHpopmanum.

Cwmortpu Takxe: Coxpanenue Curnaia B ¢aiine WAV, Curnanbasiii [ enepatop

Buvixoonou Yposenw I'enepamopa

[lenuok Ha kHOIIKe "YpOBeHb" B CUTHAJIBHOM T€HepaTope MO3BOJIUT BaM ycTaHaBIMBATh U YIIPABIATH
BBIXOJIHBIM YPOBHEM IeHeparTopa.

J71st Toro, 4TOOBI YIPABIATH BRIXOMHBIM YPOBHEM IeHEpaTopa, HaM HY)KHO 3HATh "' MOJTHYIO IIKaIy"
CUTHAJILHOTO YPOBHS, YTOOBI Ballla 3BYKOBas KapTa CMOIJIa IIPOU3BECTH. ITO CHUTHAJILHBIN YPOBEHb
npousBonurcs, koraa 100% nonHas mkaxa 8 wiu 16 Our BosiHYy cuHyca creHepupoBaH. [Tockonbky
OOJIBIIIMHCTBO 3BYKOBBIX KapT MMEIOT CIIOCOOHOCTH YIIPABIIATH BHIXOMAHBIM 00BEMOM, "'TIONTHAS IIKaja"
HE SIBJIACTCS 0053aTeNIbHO KaK "MaKCHMAaJIbHO BO3MO)KHAS" CUTHAJIBHBINA YPOBEHB €CIIU PErYIISATOp
YPOBHS HE YCTAHABIMBACTCSA B CBOCH MaKCUMAaJILHOW BEJIUYHHE.

Ecnu Bl He 3HaeTe 3TOT MOJMHBIA MacIITAOHBIA YpOBEHB, BBI BCe paBHO MOXKETE YIIPABIIATH
OTHOCHTEJIbHBIM BBIXOJHBIM YPOBHEM. JTa BEINYMHA MOKET BBOAUTHCS B OB mim B [Iponenrax
TTonnoii [Ixanel.

Ecnm y Bac ecTh BOJBTMETP WU ITPOCTO YIAOOHBIN M3MEpUTESb, BBl MOXKETE JIErKo N3MEPUTh TIOJTHBIH
MaciitaGHbIN BBIXOMHOW ypoBeHb. [Ipocto VcraHoBuTe BhixoqHOW ypoBeHb Ha O dB Ilonwoit [kamst
u renepupyiite 1kHz ton. Temepb nu3MepbTe 3Ty BENHYUHY U BBEAUTE YPOBEeHb B Bombrax RMS,

Hekoropbie 3ykoBbie KapThl, Kak HanpuMmep, Digital Audio Labs CardD, momyckaroT TOIbKO
(bUKCHPOBaHHBIC IPUPOCTBI. MBI BKITIOUNIH HEKOTOPBIC BCTPOCHHBIC BETHMYUHBI JJIsl TOU U APYTHX
BBIOpaHHBIX KapT. [loxaiyiicra, nMeiiTe B BHIY, YTO 3TH BEIMYUHbBI THIIMIHBIC U BaIlla
crierupuIecKas KapTa MOXKET MPOU3BOIUTh HEMHOTO JPYrHe BHIXOABL. JIJIs HAUITYYIINX PE3YIbTATOB
MPOCTO U3MEPHTE MOIHBINA MACIITAOHBINH BHIXOAHOH YPOBEHb U BBEAUTE TOYHYIO BEJUYHHY.

Wwmelite B BUAY OTO, €CJIM Ballla 3BYKOBas KapTa UMECT PEryIATOp YPOBHs, TO BaM HOHaI[OGI/ITCH
BOCCTaHaBJIMBATh BLIXOI[HOﬁ YPOBCHB, €CJIN PETYJIATOP YPOBHA CKOPPEKTUPOBAH. BonpmmucTBO
3BYKOBLIX KapT COXPaHAIOT 00BeM YCTaHOBOK MCKAY CCaHCAMMU.

Ipumevanus:

IMocmotpure pykoBoacTBo monbk3oBatens CardD mis nHdopMalmu o ycTaHOBKe mepeMbrdek. Mmeiite
B BHUIY, YTO MMOJHOE MaciIiTabHOe BBIXOAHOE HampshkeHue, npousseaennoe CardD, Briiie yem
JIOKYMEHTHPOBaHHBIN ypoBeHb (Hampumep, +4dB Beigaun 4.94 BosnbT BMecTo 1.23 BoJbT). D10
HOPMaJIbHO U ABIISETCS CICACTBHEM TOro, uTo Llndpossie 3ByKoBbie JlabopaTopun yuwin cBeimre 11 dB
TJIaBHOW KOMHATBHI.

Uz-3a paSJ’II/I‘II/Iﬁ MCKAY HHAUBUAYAJIbHBIMH 3BYKOBBIMU KapTaMH, Br1 MoxxeTe 3aX0TETh U3MECPUTH
BLIXOI[HOﬁ YPOBCHb cBoei cneun(bnquKof/i KapThl 11 0oJj1ee TOYHBIX PE3YIbTATOB.

Korza oauH TOH creHepupoBaH, BHIXOJHOH YPOBEHb ONpeEAeisIeTcs Tak, Kak yKka3zaHo Bbime. Koraa
JIBa TOHA CTEHEPUPOBaHbI, YypOBEHb ymaaeT kK 6dB Tak, 4To0bI OTCeUeHHE He MPOU3OIILTO, KOT/a TOHA -
B (asze.



Coxpanenue cucnana kaxk \NAF caiina

Ora koMaHa MeHto co3maer WAV (daiin u3 Texyiero curaana reaeparopa waveform. CurHaiabHbIi
TeHepaTop MOMKEH ObITh AKTHBU3UPOBAH MPEXK/S, YeM BbI CMOXKeTe UCIONb30BaTh 3Ty KOMaHIy. Bam
Oy/IyT AaHbI OACKA3KY I 3aJaHUsI UMEHHU (aiina.

Cwmotpu Taxke: CurnansHbiii I'enepatop, Onpenenenue nons3oarenem Waveform.

Inaenaa IHanenv Hnucmymenmos

CopneprkaHre OCHOBHOT'O NPHJIOXKEHUSI TaHETM MHCTPYMEHTOB 3aBUCUT oT Pexxuma. Kaxxnas naHens
HHCTPYMEHTOB COMIEP)KUT MKOHHBIC KHOIKH JUTs YIPABJIEHHs CTATycOM Iporeccopa (3amyck/Cromn u
1.11.). Kpome toro, B pexxumax PeanbHoro Bpemenu u [TocT-O6paboTKH COMEPIKATCS SIEMEHTHI
YIIpaBJICHUS ISl PETYINPOBAHUS YCPETHSIOMIETO OJI0YHOT0 pa3Mepa U JUIs yAepKaHusl [THKa cTaTyca
Ha JIeTy. DTH 3JIEMEHTHI YIIPaBIeHUs TyOIUpYIOT (pyHKIMOHAIFHOE HA3HAYEHUE B IUAJIOTOBOM OJIOKe
VYcTaHoBKH.

Pexxumebl Peructpatop u [TocT-O6paboTKH MMEIOT TOPU30HTAIBHYIO TTAHEb CKPOJIMHTA, KOTOpas
MPOCIIeXKHUBAET TEKYIyIo no3unuio B npenenax WAV daiina. JleBas MeTka IoKa3bIBaeT TEKYLIYIO

HO3MIIMIO B TIpefierax (aiiia, a mpaBOCTOPOHHSS METKA TIOKa3bIBACT IIOHOE BpeMs B (aine.

PexxnM PeanpHoro BpeMeHu

3amyck (Run) 3amyck mporeccopa

Crom (Stop) OcraHoBKa MpoIieccopa

Ycpennenue (Avg) 3amyck 010Ka ycpeIHeHuUsI

IMuk (Peak) Paspenuts/3anpeTuTs yaepkaHue muKa

Pexxnm Perucrpatopa

3amuce (Rec) Hauato 3amuicu 3ByKOBBIX JTaHHBIX
OcraHoBka (Stop) OcTaHOBKA 3aIUCH WX BOCIIPOU3BEICHUS
Brepen (Fwd) [epemereHre TEKyIICH MTO3UIUN K KOHILY
Hazanx (Rwd) IepeMeltieHre TeKyIEH MO3UIUN K HAYATY
Bocnpouseenenue (Play) BocnpousseneHie 3ByKOBBIX JaHHBIX
CKpOJTMHT YcraHoBKa TeKyIiel no3unuu B ¢aiine

PexuM I[Toct-O6paborku

3amyck (Run) 3amyck mporeccopa

Crom (Stop) OcraHoBKa MpoIieccopa

Haszan (Rwd) [MepemeriieHre TeKyIeH MO3UIMU K HAYATY
Ycpennenue (Avg) 3amyck 010Ka ycpeIHeHuUsI

IMuk (Peak) Paspemuts/3anpeTuTs yaepxaHue muKa
CKpOJTUHT YcTaHoBKa TeKylei mo3uimu B (aiiie
IIpumeuanne

JIBOIHOI IETUOK B JIFOOOM MECTE MAaHEIU HHCTPYMEHTOB aKTUBU3UPYET OJIOK quajiora Y CTAHOBKH.

Cwmotpu Taxoke: Bun Ilanenu uHCTpyMEHTOB

Huoueuoyanwvnuwvtit euo Ilanenu Hucmpymenmos

Crpenka Brioopa: [To3Bonser Bam HarmsiHO BEIOpaTh CErMEHT BPEMEHH ISl peIaKTHPOBAHUSI.
[lenxHuTE CTPENKY BHIOOpA, 3aTEM LIECIKHUTE M TAIlUTE MBIIIb Yepe3 o0yacTh NaHHbIX. Koraga kHoIka
MBIIIX OTITYIIEHA, BEIOPaHHBIH CETMEHT BPEMEHH ITOKAXKETCSI C 00OpaTHBIM BHJIE0. 3aTEM MOTYTh OBITH
BBITIOJTHEHBI ONEpalliy PEIAKTHPOBaHUs (BOCIIPOU3BENICHHE, PUITBTPALIHS,
BBIPE3aTh/KOMTHUPOBATH/BCTABUTb.



Knonka Bocnpoussenenusi: BocripousseneHue BIOpaHHOTO cerMeHTa BpeMeHH. CerMeHT BpeMeH!
JIOJDKEH OBITh CHayasla BBIOpaH. DTHM BBITIONHSIETCSI TO )K€ JIEHCTBHE, KaK B IyHKTE MEHIO
<PenaxtupoBanue><BocnpounsseaeHue>.

Knonka ®wibrpa: Ounbrpaiis BEIOpaHHOTO cerMeHTa BpeMeHH. CerMeHT BpeMEeHH JIOJDKEH ObITh
CHayasia BEIOpaH. DTHUM BBITIOIHSIETCS TO JKE JEUCTBHE, KaK B IIYHKTE MEHIO
<PenaxtupoBanue><dunptp>.

Cenexrop V3menenus Macmraba: [To3Bonsier Bam HarisiqHO BEIOMpATh PETHOH ISl pACIIUPEHHSI.
lenxuute kHOIKY Cenexropa M3menenns Macmiraba, 3aTeM LIEIKHATE U TAIIUTE MBIIIb Yepe3
001acTh JaHHBIX 4acTOThI/BpeMeHH. Korma KHOIMKa MBI OTITYIIIEHa, TUCIUICH H3MEHHUT pa3Mep OKHa,
YTOOBI ITOKa3aTh TOJILKO YCTAHOBJICHHBIE BEIOpAHHBIC TaHHBIE.

Uzmennte Pazmep OkHa B 2 paza: Perynupyer ropuzoHTaIBHYIO OCh TaK, YTOOBI OTOOPa3HUTh OTHY
MIOJIOBUHY KaK TOYKU MHOTUX JaHHBIX.

Uzmennte Pazmep Okna 2X: Perynupyer ropu3oHTaIBHYIO OCh U1l OTOOpa)KeHUs! JBOHHOTO
KOJINYECTBA TOUEK JaHHBIX.

HonHoe M3menenne Macinta6a: [TokasbIBaeT 1enyr0 00IacTh YaCTOThI/ BpEMEHH.

Kuxonka Jlucruierinpix Oniuii: AKTUBU3UPYET OJIOK AUAIOra JUCIUICHHBIX OIIUHN IS
COOTBETCTBYIOIIETO BU/Ia. DTUM BBIMOJIHSAETCS TO K€ IEHCTBUE, KAK B ITyHKTE MEHIO
<Omuuu><CrekTp>.

Knonka Jluneitnoro I"paduka: M3menser tun rpaduka criekrpa B Jluneitnsiii ['padux.

Knonka Cron6rosoii /Inarpammet: M3mensier tum rpaduka cnekrpa Ha CtonbuoByto JJuarpammy.

Bepx I'paduka; M3MeHsET BETHUMHY BEPXHETO Kpast MIKaJIbl OCH aMIUTUTYABI. DTO MEPEMUChIBAETCS
Ha TOT K€ JIEMEHT YIpaBJIeHUS B OJIOKe Iuaiora AUCIIEWHBIX Ommil it Buaa. IlenkHure
CTPEIOYKH BBEPX/BHU3, YTO MO3BOIUT BaM OBICTPO OTPErynupoBaTh OKHO Ipaduka Kak Bam
TpeOyeTcs.

Oo6nactb ['paduka: M3mensier o0u1yro 0To0OpakeHHYI0 00I1acTh MIKaJIbl OCH aMILTHTYIBL. JTO
MePETHCHIBACTCS Ha TO YK€ YIIPABJICHHE B OJIOKE qUAora AUCIUICHHBIX Omuid uist Buaa. 1llenkuure
CTPENOYKH BBEPX/BHU3, YTO MO3BOIUT BaM OBICTPO yBETHIMBATH UITH YMEHBIIIATH OTOOPAKAEMYIO
JMUHAMHYECKYIO 00JIaCTb.

Yupagsnenne MHTEHCUBHOCTBIO (TOIBKO st CIEKTPOrpaMMBl): DIIeMEHT yIpaBIeHHs
VHTEHCHBHOCTBIO "CKOIB3UT" [0 BETMYMHAM [IBETHOM MAJUTPhI BBEPX WIIM BHH3 B Mpeaesax IIKabI,
KOTJ[a HCIIOJIb30BaHO 256 —I[BETHOE 0TOOpaKEHHE.

Cwmotpu tarke: ['maBHas [lanens MHCcTpyMeHTOB

Axyemuueckuu Omeem Kommnamot

I/ISMepeHI/Ie AKYCTHYCCKOI'0 OTBETA ITO3BOJIUT Bam MpaBUJIBHO PEryINPOBATH YCTAHOBKU 3KBanaI713epa B
BaIei CTepeO(l)OHPI‘IeCKOfI CHUCTEMC IJI OIITUMAJIBHOI'O UCITOJTHCHUA. Tunuunas mnmpoueaypa ornvMcaHHa
HIKE!

KiroueBbie YCTaHOBKH:

Pexxum: PeanpHoe Bpemst

Bun: Cnextp, Bpemennas cepus

Ocp Ammurya: Jlorapugmudeckas

Och Yacrotsr: 1/3 OkTaBbl

Crannaptabiit Bec: [lnockuit

MuxkpodonHas kounHcarws: Jla, eciiu Banr MUKpO(OH HE T10CTaTOYHO "TUTOCKHUit"
Yacrora J{uckperuzarmu: 44100Hz



Pazmep FFT: 8192 unu 16384.
[popexuBanue: 1

VYcpennenue pasmepa: O€CKOHEUHOE
OxHo CriaxxuBanus: YHUDOPM,

16 6ut, Mono

IIpouenypa:

- YcraHOBUTE YCTAaHOBKH dKBajal3epa Ballel crepeoOHHYECKOi CHCTEMBI B HYIIb HJIH BO3BMHUTE C
JIMHUH.

- [NoxxmtounTte reHepaTop po30BOro IiyMa K BXOIY Balllel cTepeo(OHHYECKOH CUCTEMBI.

- Pazmecture MuKkpodoH U3MEpEHHs B LICHTPE KOMHATHI.

- YcTaHOBHUTE MPUPOCT BXO/A 3BYKOBOM KapThI H/UITH CTEPEOPOHNUECKON CHCTEMBI, 4TOOBI
MIPOU3BECTH "Ha-1IKaje" , YUTAIOIIENCS B BUIE CEPUN BPEMEHH.

- 3amycTuTe aHaIM3aTop U U3yduTe BU criekTpa. OCTaHOBHTE aHAJM3aTOp, KOI/la YCPETHEHHBIH OTBET
CIIEKTpa OTPETYIUPOBAICS AOCTATOUHO.

IponHTepNpeTHPYIiTE PE3yJIHTATHI:

AxycTryeckd "Tutockas’” KOMHATa IMPOU3BEIET BIOJIHE IIOCKHUI CIIEKTP. B MaHHOM ciiydae, MbI He
OecriokouMcst 00 aOCOJIIOTHBIX BEIMYMHAX CIIEKTPa KaK U B OTHOCUTEIbHOM oTBeTe. Kaxkmas 1/3
MOJIOCHI OKTaBBI MIEPEMTUCHIBAETCS B ABMKOK B Bammx 1/3 okraBe skBanaiizepa. IIpocto
OTPEryJUpyiTe IBMKKH Ha BallleM 3KBajai3epe, YT00bl CKOMIIEHCHPOBAThH aKyCTHYECKHI OTBET
KOMHATbhI. BBI MOJKETE 3aIyCTHTh BTOPOU TECT, YTOOBI TPOBEPHUTH PE3YIILTATHI.

OTBeET Y3KONOJIOCHO# YacTOTHI (IOMOJHHTEIbHO):

OnHo orpaHnyeHne aHanu3a 1/30KTaBbl - TO, YTO KaXKas MOJI0Cca MPENCTABIACT TOBOIBHO [INPOKUit
JIMATIa30H YacToT. Eciu mpescTaBiIeHbl y3KOMOJIOCHbIE KOMIIOHEHTHI YaCTOThI, aHai3 1/3 oKkTaBbI
HEJI0CTaTO4YEH, YTOObI OOHAPYKUTH ATH KOMIIOHEHTBI. Y CTAHOBUTE YaCTOTY OCH MacIITaOUpOBaHMs Ha
JTUHEHHYIO U 3aMeHUTe OeNbIi IIyM BMECTO PO30BOTO, U MOBTOpHTE n3MepeHue (Bbl Moxere
HCIIONB30BaTh MeHbInit pasmep FFT, Hanpumep, 1024)

Yro, ecu y MEHsI HET TeHepaTopa uryma?
- Ucnonp3yiite CurnanbHyro yrunuty ['eHepatopa, BkiIoueHHY0 B Spectral AB (tpeGyercst

OT/IeJIbHAS 3BYKOBas KapTa MIIM 3BYKOBas KapTa, CIIOCOOHAs OHOBPEMEHHO BBOJUTh/BBIBOIHUTE).
- Ucnonp3yiite Hemoporoit Axycrudeckuii Tect CD

Pegepoepanus Bpemenu (RT60)

PeBepOeparys - Mepa "KU3HEHHOCTH KOMHATBHI. AKYCTHYECKH 'KUBass" KOMHATa MOXKET IPEICTABUTH
MPOOJIEMBI TS ayTUTOpud. UTOOBI H3MEPHUThLPEBEPOEPAITHIO, MBI H3MEPHM HEOOXOJJMMOE BpEMS JIJIs
SHeprus curHaja paspymurbest 60 dB Hike cBoel HauanbHOM BennuuHbl. n3BecTHbIH Kak RT60
(Reverberation Time, 60dB).

KiroueBbie YCTaHOBKH:

Pexum: Perucrparop

Bunsr: Bpemennas cepus

Yacrora J{uckperuszarmu: 44100 hz
Pasmep FFT: N/A

[popexusanue: N/A
Crinaxxusanue OknHa: N/A
Ycpennenue: N/A

16 6ut MoHo.



Onuun oTodpaskeHHs BpeMEHHOM CepuM:

Tun I'paduka: Dueprust (JrorapudmMuyeckast)
Bepx I'paduka: O dB

IIpouenypa:

- [TonkmrounTe reHepaToOp PO30BOI0 MU OEJIOro MyMa K BXOAY Balleh cTepeoh OHMIESCKON CHCTEMBI.
- Pasmecture MUKpOQOH B IIEHTPE KOMHATHI HATIPOTHB aKyCTHYECKON CHCTEMBI.

- Brurrounte reHepaTop ¥ HAUMHHUTE 3aIHUCHIBATHCS.

- Pe3ko BBIKITIOUHTE TeHEpaTop IIyma.

- OCTaHOBHUTE 3aITUChH.

AHanus:

Hcnonp3yiiTe u3MeHeHne mMacirada, YTo0bl H3Y4UTh TOUKY Ha 3aITUCH, KOTIa ObUT 3aKPBIT TeHEpaTOp
myma. Vcrnonp3yiTe npaByro KHOMKY MBIIIH, YTOObI H3MEPUTH BpeMsi, HEOOXOTMMOe JIJIsi CUTHAaJIa
paspyumthest 60 dB Hike CBOeH yCTOHYMBON rOCYAapCTBEHHOMN BennuiHbL. CMOTpH Pazmepsr
Kypcopa, €Clli Hy)KHa JOMOJIHUTEIbHAS HH(POPMAILIHSL.

Peuesoit Ananus

ITo cBoeii mpupo/Ie, CIIEKTP T0JI0Ca YETOBEKA SBIISIETCS CIOKHBIM. [IOCKOIBKY CIIEKTP M3MEHSIETCS
OBICTPO CO BPEMEHEM, MBI Oy/IeM UCIIOJIB30BaTh TO, YTO HA3hIBACTCSA TEXHUKOHM aHAIN3a "BpeMs-
gacrora', YTOOBI OXapaKTEepU30BaTh rOIOC.

KuarwueBbie YCTAaHOBKHU:

Pexxum: Peructparop/Iloct-O6paboTtka

Bugsr: CnexrporpamMma, Criekrp

Yacrora {uckperuzamuu: 22050 ['n

Pasmep FFT: 512 nunn 1024

[porent nepekpoituii FFT: Kak moapoOHO onucaHo HUKe.
IIpopexuBanue: 1

Oxkno Criaxuanus: Hamming

Pasmep ycpennenus: 2 wiu 3

MacmrabupoBanus AMIuiuTyabl: Jlorapupmudeckoe
Macmrabuposanue Yactotsl: JIunelinoe

16 6ut mMoHo.

MuxkpodonHas koMrieHcanus: Ecinu HeoOxoaumo.
CraHAapTHBIN CHeKpaNbHBIA BeC: MIIOCKUMN

IIpouenypa:

- 3anuimTe KOPOTKUI CErMEHT BPEMEHH BIIOCIIE/ICTBHU aHAIN3UPYEMOro ronoca.

- Nzmennte pexxum B [locT-O0pabotky.

- [lepBonauansHo ycranoBurellpouent IlepekpbITus B HyIIb.

- [llenkHUTE KHOMKY MIEPEMOTKH, YTOOBI CO3UIIMOHUPOBATH TEKYIIYIO (paliIOBYIO MTO3HIIMIO B HaYale
¢ariina.

- 3amycTuTe aHaIM3aTop, MOKa AUCIUICH CEKTPOrpaMMBbI He 3aMOIHUTCS WK He OyJeT JOCTUTHYT
KoHeIl (HaiIOBOM TO3UIUH.

- Unentndunupyiite pedeBoil CErMEeHT, YTOObI MTPOaHATU3UPOBATH MOAPOOHO, BHIICISIS YacTh
CHEKTPOrpaMMBbl M MPOUTPHIBAsI 3TO Yepe3 aKyCTHIECKYIO CHCTEMY.

- Ucnonp3yiiTe JIEBYIO KHOIKY MBIIIH, 4T00BI Feadout BpeMs, COOTBETCTBYIOIIEE HAYaTy PEYEBOTO
CerMeHTAa T0]] aHATTU30M.

- Mcnonp3yiiTe CKpOJUT-TIONIOCY Ha TIABHOM MaHEIH HHCTPYMEHTOR, YTOOBI OTPETYJIUPOBAThH TEKYIIYIO
(haiiIoByIO MTO3UIIMIO B HAYAJIE J)KEJIAaeMOr0 CErMEHTa BPEMEHH.



- YcraHoBute npoueHT nepekpbitist Ha 90%

- 3amycTuTe aHAIM3aTOP U U3YYUTE BUJI CIIEKTPOIPAMMBI.

- OTperyaupyiTe IpOIEHT MEePEKPBITHS, YTOOBI PACHIMPUTE/COKPATHTH MOJITHOE BPEMsl, OTOOpaKeHHOE
Ha OCH BPEMEHH CIEKTPOrpaMMBbl, YTOOBI 1aTh Bam xkenaemyro 1eTaib.

- JIBask/1bI IENKHUTE B JTFOOOH TOYKE B CHEKTPOrpaMMe, YTOObI yCTAHOBUTH CHEKTD,
COOTBETCTBYIOIIHIA TO3UIMU KypCopa B BUIE CrieKTpa (ecau oTobpakeH BHI BpeMeHHO# cepun,
JTAHHBIE COOTBETCTBYIONICH CepHU BPEMEHH OYIyT OTOOPasKEHBI TAKKE).

- Bbl MOXeTe OTKPBITH IMAJIOTOBBIN OJIOK ONMIMI JHUCIUIES] CHEKTPOrPaMMBbI M PETYJIHPOBATh BEPX
rpaguka, BBIYepYMBaTh 00JIACTh U AUAIIa30H YaCTOTHI, YTOOBI ONITUMHU3UPOBATH OTOOpaXKEHUE.
CriekTporpamMma OyAeT BBIUYUCISATHCS 3aHOBO C HOBBIMHM YCTAHOBOUHBIMH NTapaMeTpaMH, KOraa
JTNAJIOr OBBII OJIOK 3aKPBIT.

IIpumevanus:

Ta Xe mnpoucaypa nNnpuMeEeHACTCA IMpHU UCIIO0JIb30BaHUN I’pa(bI/IKa TpeXMepHoﬁ MOBEPXHOCTU BMECTO
CIICKTPOTrpaMMBEI.

Dyuxuuu Ilepeoauu

OyHKIMS ITepeayuu - o0IIee H3MEPEHUE aMIUTUTYIbI U OTBETa (pa3bl 3ByKOBOT'O YCTPOMCTBA.

KroueBast yacTh TOUHOM (1)yHKHI/II/I nepeaadu ABJIACTCA YAaJICHUEM CUTHAJIBHOT'O OTBETA BXOJHOI'O
TECTa C KOHCYHOI'O U3MEPECHMS. DTO BBIIIOJIHEHO MOCPEACTBOM ITPOXOKICHUA 06pa3ua BXOOHOI'O
CUI'HaJIa BO BTOPOM KaHaJIC aHaJIn3aTopa U yAaJICHHUA OTBETA U3 OTBETA UCHBITHIBAEMOI'O yCTpOﬁCTBa.

Bur JOJIKHBI UCITIOJIb30BAaTh J'IOI‘apI/I(l)MI/I‘IECKOE MaCH_ITa6I/IpOBaHI/Ie AMIUIATY/bI; BbIYMTAs IBA
J'IOI‘apI/I(l)MI/I‘IECKI/IX KOJIMYCCTBA IMPUPABHUBACTCA K ACJICHUIO UX BCJIMYUH KOS(l)(l)I/IHI/IEHTa.

KiroueBbie YCTaHOBKH:

Pexxum: PeansHoro Bpemenu

Bungsi: Cnextp, ®aza

Yacrora Juckperusauu: I1o kpaifHeit Mepe 1Bax bl camMasi BEpXHsIs 4aCTOTa POU3BEIACh
HCTBITHIBAEMOI'0 YCTPOUCTBOM

Pazmep FFT: 1024 tunuunoe

Ycpennenue: 4

Vnepxxanue [1uka: BritoueHo

OxHo CriaxxuBanus: YHUPOPM

16 out Crepeo

MacmrabupoBanue YacToTsl: Bai BEIOOp
MacmrabupoBanre AMIuuTyabl: Jlorapupmudeckoe
CnexpanpHbiii Bec: miockuit

IMpumeuanue: daiin konduryparwn "transfer.cfg” - conepur Bollieyka3aHHbIC YCTAHOBOYHbIC
rapameTphl.

IIpouenypa:

- [loaxirounTe CBUI-CHHYC TeHepaTopa KO BXOIY HCIIBITHIBAEMOI'0 YCTPOMCTBA.

- CoelMHUTE BBIXOJ] HCIIBITHIBAEMOT'O YCTPOMCTBA C JIEBBIM BXOOM KaHalla aHaJIU3aTopa.

- CoelMHNUTE TaK)Ke CUTHAIBHBIN TeHEepaTop C IPaBbIM BXOJIOM KaHaja aHaJIn3aTopa.

- Beibepure ommuto "CrneBa munyc IIpaBo” kak st rpaduika criekTpa, Tak u s rpaduka ¢asbl.

- 3amycTuTe aHAIU3aTOp, II0KA YCPEIHEHHBII OTBET CHEKTpa He OyJeT oceaaTh Ha MOCIeA0BaTENbHOM
YPOBHE.

HNuaTepnperanus:
Jlucruieii ciekTpa COIEpKHUT OTBET aMIUTUTY/IbI YCTPOWCTBA U JUCIUIEH (ha3bl CONEpKUT OTBET (asbl.



Ananuz Oouwezo I apmonuueckozo Hckaxcenus

PeanbHbIe 3ByKOBBIE YCTPOMCTBA BBO/ST UCKaKEHUE JIOTIOIHUTENBHO K JkenaeMoMy otBeTy. OOriee
rapmonmndeckoe uckaxkenue (THD) siBisieTcss Mepoit 3TOro KONHYECTBA.

THD — ko3 @uIeHT OTHOIIEHHS TAPMOHUYECKON MOITHOCTH K (pyHIaMEHTaIFHON MOIIIHOCTH.
Beipaxkaercst B niporienTax. Yem menbire BennyuHa THD, Tem "unine” orBer. TunmuHoe namepenue
THD 6yaer ucnonb3oBate 1KHZ ToH TecTa CCbUIKM. DTOT CUTHAI CCHLIKH MPOMIEH Yepes
UCIIBITHIBAEMOE 3BYKOBOE yCTpOHCTBO U THD BBIYKCIEHHO U3 CHEKTpa.

KiroueBbie YCTaHOBKH:

Pexxum: PeansHoro Bpemenu

Bugsr: Cniextp, Bpemennsie Cepun
Ocp Amiutyast: Jlorapugmudeckas
Ocp Yacrotsl: JIuneitHas
CranpapTssiif Bec: minockuit
MukpogoHHast KOMIIEHCAIUS: HET
Yacrora J{uckperuzarmu: 44100Hz
Pasmep FFT: 2048

[popexuBanue: 1

Ycpensstonuii pa3mep: 06CKOHEIHO
Oxno Criaxusanust: Blackman

16 6ut, Mono

IIpouenypa:

- Momxmtounte 1KHZ TecToBBIN TOH K BXOAY HUCIBITHIBAEMOrO YCTPOHCTBA.

- [lonkmrounTe BBHIXOJ UCTIBITHIBAEMOI0 YCTPONUCTBA K BXOMY Balllel 3BYKOBOM KapTHl.

- 3ammycTuTe aHaJIM3aTop Ha IOCTATOYHOE BPEMsl, YTOOBI ITOJTYYUTh OTBET CIIEKTPA.

- OcraHoBUTE M3MepeHne 1 BbibepuTeb <ObmIee ["apmonnyeckoe VckaxxeHne™> noja MyHKTOM MEHIO
<Utilities>.

Pasmepor Llonnozo Conpomuenenus

OTO SABJISETCS M3MEPEHHEM JIByXKaHAILHON (pyHKIIUMM Niepenaun, KOTOpoe JIaeT OTIMYHbBIE PE3YIIbTAThI
KaK ISl BEJIMYHMHBI TIOJTHOTO CONPOTHUBIICHHMS, TaK U [uist pasel. M3mepenue coinercs Obictpo. Bam
HyxeH pe3uctop Ha 1K om u 10 om.

KiroueBbie YCTaHOBKM:

Pexxum: PeanpHoe Bpemst

Bungsi: Cnextp, ®aza

dopmar auckpernzanuu: 44100Hz,

16 out, Crepeo

FFT pasmep: 4096

Oxkno Criaxuanus: Hanning

Yepennenue: Expnential, 10

Vnepxxanue [Iuka: Beikimroueno

Kanansnast O6pabotka: Peanpnast @yukuus [lepexaun (JleBo/IIpaBo)
[MepexpecrHas 3anepxka Kanana: O

MacmrabupoBanre AMILUTYAbL: JInHeliHOe

Macmrabupopanue Yacrotsl: Jlorapudmudeckoe Y3K0MoI0CHOE
Bec: mockuit

MuxkpodoHHast KOMIIeHcalys: BoIkimoyeHo

3anyck: BeikimoueHo

CurnanbHbli ['eneparop: PozoBsriii unu bensrit Hlym



IIpouenypa:

- 3aMeHHTE aKyCTHYECKYIO CHCTeMY ¢ pe3uctopoM Ha 10 oM u 3armyctuTe aHaiIu3aTop.

- Beibepure nmyHkT MeHto <Ommn><KannOpoBka> u ydoeauTech, 4To KaIMOpOBKa "BhIBE/ICHA U3
cTpost”.

- 3amycTuTe aHaIM3aTop - "TUIOCKas” CTPOKa JOJKHA TOKa3bIBAThCS HA JIUCILIEE CIEKTpa.
3apeructpupyiite 3Ty BETHUHHY B MPOIICHTAX MOJHOM MIKAIBI (TOYKA M IETYOK JIeBOH KHOIKOM
MBIIIH 711 Kypcopa readout).

- Beibepure myHkT MeHto <Omun><KannOpoBka> 1 BBEIUTE BETHMYHHBI . HE IIEeTKaTh " CHrHANI
Bxutaga Mepbl" KHOITKa HO MMPOCTO BXOJ B BENUYHUHY C Iara #3 (Hampumep,. 2.84) bove na

" 00HApY)KUBAOIIHMX YPOBHIX'" OJIOK JUIsI JICBOI'O KaHaa.

- lllenkuuTe Ha GnOKe " AOMyCcTHMO KannOpoBku', 3aTeM Haxkmute KHOMKY OK. BbI T0OMKHBI
COXPaHUTbH KAIUOPOBKY ISl OyAYIEro NCIIOIb30BAHMSI.

- C pesucropom B 10 oM 3arycTrTe aHAJIU3aTOpP CHOBA M MPOBEPHTE, YTO N3MEPEHHAS BEIMUUHA
IOJIHOT'O CONPOTHUBIICHNUS Ha rpaduke crekrpa cocrasister 10 oM.

- 3amenure pesuctop Ha 10 oM B aKyCTHUECKOM CHCTEME U 3aIlyCTHTE aHAJIU3aTop.

Ananuz Mawunnou Buopauuu

BI/I6paHI/II/I B MalllMHaX MOT'YT BbI3BAaTh BbBIXO/ U3 CTPOs OGOpyI[OBaHI/IH, HpOCTOﬁ B IIPOU3BOACTBE, U
HU3KOC IMPOU3BOACTBO MAaTCPHUAJIOB. Chvii HEyaauu OGXO)]}[TCH IIPOMBINUICHHOCTH B MUJITTUAPAbI
J0J1apOB Ka)KI[Hﬁ Tona. OGHapy)KI/IBaH MMPUYUHBI U UICTOYHHUKHU 3TUX BPI6paHPII>i, MOXHO COXpaHUTHb
JCHBI'M U MMOBBICUTH NPU3BOAUTECIIBHOCTD.

KiroueBbie YCTaHOBKH:

Pexxum: Peructparop/Iloct-O6pabotka

Bupner: TpexmepHas noBepxHocts, Cnekrp, Yacrora Auckpernzanuu 11050 Hz
Pasmep FFT: 3aBucut ot amunbl Tecta (15 min. tecta ucnonb3yor 32K)
[porent nepekpbituii FFT: kak onrcano moapoOHO HILKE.
[popexuBanue: 15 i HU3KOUACTOTHBIX BUOpanuii < 60 Hz

Oxkno Criaxuanus: Hanning

Ycpennenue pasmepa: 20

MacmrabupoBanre AMIuuTyabl: Jlorapugmudeckoe
Macmradbuposanue Yacrorsl: JInneitHoe

Jluckpernas TouHOCTb

16 6ur moHO

BxonHoit Akcenepomerp

Ipouenypa Tecra:

- HaunuTte 3amnuch

- [Tomasaiite [TunooOpa3ubiii CUrHAN-BEpX, HAYMHAS C MEIJICHHOW U IO MOJTHON CKOPOCTH. 3aTeM
JafiTe MalIMHaM MopadoTaTh HECKOJIBLKO MUHYT Ha MOJTHON CKOPOCTH U MHJI000Pa3HOM CHT'HAJIC-BHHU3
JI0 OCTaHOBKH.

- OcranoBuTe 3anuch

- W3menenue pexxum Ha [Toct-O6pabotky.

- [TepBonauanbho ycranoBute [Iporient Iepexpritus Ha 50%.

- [llesKHUTE KHOIIKY MEPEMOTKH, YTOOBI CIIO3MIIMOHUPOBATH TEKYITYIO (DalIOBYIO MO3HIIMIO B HAYajIe
¢atina.

- 3amycTUTe aHAIM3aTOop JIO TeX IMOp, ITOKA He 3aNONHUTCS TpexMepHOoe 0TOOpakeHUE HTH ITOKa He
Oyner TOCTUTHYT KoHell (aiIoBOM MO3UITUH.

- BbI TO/OKHBI YBUIETh MTHIIO00PA3HBIN CUTHANI-BEPX U MUI0O00pa3HbIi CUrHAI-BHU3. Halimure
PE30HAHCHI M TAKT YaCTOTHI, OHH YacTO SBIIAIOTCS MPUYMHON yInepoa.

- Mcnonp3yiiTe IeBYIO KHOIKY MBIIIX, YTOOBI YIECTh BPEMsi, COOTBETCTBYIOIIECE HAYATy PE30HAHCOB
WJIN yIapOB.



- Ecnu mammHa mpou3BOJUT IPOAYKT, IPOBEPHTE MPOAYKT, KOTOPHIH MEePENUChIBACTCS BO BpEeMs
PE30HAHCOB U ObETCS JJIS BBIABIICHUSA 1e(DEKTOB.

IIpumeuannue:
Ta Xe npouenypa BHITOIHAETCS IPH UCTIONB30BAHUHU CIIEKTPOrpaMMbI BMecTo rpaduka TpexmepHoit
IIOBEPXHOCTH.



