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1 HazHauyenmne viabTPa3BYKoOBOro nedexrockona Y /19812

[Mpubop V19812 mnpencraBiser coOOW pydHOU YIBTPA3BYKOBOM JE€(PEKTOCKOI OOIIero
HaszHadyenws, rpymnma 3 mo ['OCT 23049-84. [Tpubop npenHazHadeH sl HEPa3pyIIalomero KOHTPOJIs
NPOAYKIIMM Ha Hanuyhe Ae(PEeKTOB TUIA HAPYIICHHS CIUIOITHOCTH W OJAHOPOJHOCTH Marepuana B
U3JIeNUSAX U3 METalla U IIacTMacc.

Hedexrockon Y]/I9812 obecreuynBaeT MPOBEACHUE HEPA3PYIIAIOMIETO KOHTPOJSI OTJIHMBOK,
MOKOBOK, MOTy(aOpHuKaToB, TOTOBBIX M3/EJH, CBAPHBIX COCTUHEHUHN U T.Jl. B TUAMAa30HE pa3MEPOB OT
0,5mMm no 6 wm. [Ipubop MpoW3BOAUT WM3MEpPEHUE BPEMEHHU 3aJEPKKH YIBTPA3BYKOBBIX CHTHAJIOB,
KOOpAWHAT 1e(DEeKTOB, YCIOBHBIX Pa3MepoOB NePEKTOB U OTHOIICHHS aMIUIATY]] CUTHAJIOB OT HUX TIO
I'OCT 23049-84.

| A7
'L“~f"

AL
L)

wM(.—,"“"“

Puc.1.1. YabTpasBykoBoii nedexrockon Y/19812.

OnekTpudeckuil TpakT mnpubopa (TeHepaTrop 3OHIMPYIOIIMX HWMITYJbCOB M TNPHEMHHK)
HOJJIEP’KUBAIOT Pa0bOTY C JIFOOBIMU COTJIACOBAHHBIMHU YJIBTPa3BYKOBBIMU ITbE30IIPE0Opa30BATENSIMHU C
gactoroil ot 0,6 mo 12 MI'm. Ilpubop coBMecTUM C YIbTPa3BYKOBBIMU IpeoOpa3oBaTeNIsIMU
3apybesxHoro nmpousBojacTsa (upm Krautkramer, Panametrics, Sonatest u ap.).

Hedexrockon cHaOkeH KaauMOpOBAaHHBIM AaTTEHIOATOPOM U IPELHU3HOHHBIM H3MEpUTENIEM
3aJIepKKU CUTHAJIOB. DTO MO3BOJISIET MCIIOIB30BaTh €ro JJs U3MEepeHHs (PU3HMUECKUX XapaKTepUCTHK
MaTepHaJIoB — 3aTyXaHHs U CKOpOCTEHl 3ByKa.

Hedexrockon YJI9812 coznan Ha cOBpeMEHHOH 3apyOekHOW »neMeHTHOM 6ase. Ilpumenenune
BBICOKMX TEXHOJIOTUH IO3BOJIMIO PE3KO COKpPaTHTh pa3Mepbl M Bec MpHOOpa M OJHOBPEMEHHO
YBEJIMUYUTh CKOPOCTb 00paboTkHM JaHHBIX. Kpome Toro, B neeKTocKome pealn30BaH psij HOBBIX
TEXHUYECKHUX HJIEH.

Ha nepenneit manenu npubopa umeercss OJHONPOBOIHBIN HHTEp]elic, MpeHa3HaueHHBIH IS
CUMTHIBAHUS JaHHBIX W3 YJIBTPAa3BYKOBHIX TpeoOpasoBateneidl. Kaxkaplidi mpeoOpazoBarens,
MOCTAaBJIIEMBI B KOMIUIEKTE C Je(PEKTOCKOIOM, COAEPKUT BCTPOCHHYIO MHMKpPOCXEMY MHaMsiTH, B
KOTOPYIO 3aIMCaH THUII, HOMEp MpeoOpazoBaTens U ero napaMeTpbl. CUUTHIBAHHE JAHHBIX TPOUCXOIUT
aBTOMATHYECKH, €CIM COEJIMHUTh KOHTAaKThl MHTepdeiica. Ha ocHOBe 3THX HaHHBIX MPOU3BOAUTCS
aBTOMAaTHYECKass HACTPOWKa reHepaTropa 30HAMPYIOUIMX MMIYJIECOB U MPHEMHHKA. [IOMOIHUTENHHO
uHopMmanus 0 mpeoOpa3oBaTeie 3amKChiBaeTCs B (ailibl HACTPOMKH W B (haiiipl pe3ylbTaToB
KOHTPOJIS.

B npuemnunke akyctuueckux curaainoB Y /19812 ycranosieHs! 1udpoBbie GUIBTPHI PEaTbHOTO
BpEMEHH, KOTOpble (OPMHUPYIOT €ro  aMIUIMTYJHO-4aCTOTHYIO  XapakTtepuctuky. OOmas
POM3BOIUTENLHOCTE (PHIBTPOB cocTaBisier 7,2 muumapnal omepauuii B cekyHay. B pesyibrare
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o0paboTaHHbIE CUTHAJIBI UMEIOT HU3KHI YPOBEHb IIYMOB U MOJIyYeHa UeaabHasi BOCIPOU3BOANMOCTh
YaCTOTHBIX XapaKTEPUCTUK MPUEMHUKA.

Hedextockon Y]JI9812 — onuH M3 HEMHOTHMX MNPUOOPOB, KOTOPBIC IMO3BOJISIOT HAOIOAATH
BBICOKOYACTOTHBIE YJIbTPa3BYKOBBIE CHTHAIbl U U3MEPATh UX MapaMeTpbl. B dacTHOCTH, B JaHHOM
npubope peain30BaH pexUM U3MepeHus 3aaepKku BY curnana MetoaoMm nepexoja uyepes3 Hollb — 3TO
PEKUM, MPUMEHSEMBIH B YIBTPAa3BYKOBBIX TOJIIMHOMEpax. MMeeTcss BO3MOXKHOCTH OMpPEIEICHUS
YacTOThI HXOCUTHAJIA.

[Ipubop coAep>KUT SHEProHE3aBUCUMYIO IMaMsTh Oojbmioro odobrema 64 Mb, B KoTOpYyHO
3aMKCHIBAIOTCS JaHHbIE HACTPOMKU M JaHHBIE YIbTPa3ByKOBOro KOHTpojs. Crenyer OTMETUTh, B
npubope COXpaHsAITCA He KapTHUHKU 3KpaHa, a CaMU CUTHAJIBI M HapaMeTpbl JedeKTOCKOoNa Mpu UX
nosrydyeHuH. Toraa qaHHbIe KOHTPOJIS CTAHOBSITCS <OKUBBIMIY. [IpHu mpocMoTpe JaHHBIX KOHTPOJIS Ha
neeKTOCKONe WIM Ha MEePCOHAIBHOM KOMITbIOTEpe paboTaeT CeleKTOp, YTO MO3BOJIET U3MEpPUTh
napaMeTpbl Ka)JI0ro X 9XOCUTHAJIOB Ha pa3BepTKE U MPOAHAIU3UPOBATH HX.

JleekTocKkon MMeeT BCTPOSHHYIO CUCTEMY 3alHCH-BOCIIPOU3BEACHUS TOJIOCOBBIX COOOIICHUH.
Qaiinel  HacTpoiiku W (aliapl  Hepa3pylIAOIIEro KOHTPOJS  COMPOBOXKIAIOTCS TOJOCOBBIMU
KOMMeHTapusMu Jeekrockonucta. OOmiast AMUTENBHOCTH 3allMCH Trojloca cocTaBisieT 2 yaca 11 MuH.
Jannas cucrema 6osiee )proHOMUYHA [0 CPABHEHUIO C BBOJIOM MH(POPMAIUHU OCPEICTBOM KIIABHIIL

Ces3p mpubopa ¢ MEepCcOHANIbHBIM KOMITBIOTEPOM OcCylIecTBisgercs uepe3 mmHy USB mpu
CKOPOCTH Tiepenauu JaHHbIX 12 meradut/c. CKOpOCTHas CBA3b C KOMIIBIOTEPOM PE3KO COKpallaer
BpeMsl Iiepe/layu JaHHbIX KOHTpoJid. C Apyroil CTOpOHBI MOSBISAETCA BO3MOXKHOCTh NIEPEAAUN TaHHBIX
MPO3BYYHMBAaHUS B peanbHOM BpeMeHHU. Jlepexrockon Y]/[9812 MoxeT MCHOIb30BAaTHCS B KaueCcTBE
nepudepuiinoro ycrpoiictea 9BM B cucreMax ylbTpa3ByKOBOI'O KOHTPOJIS.

JleeKToCcKOm MMEeT psAll CEPBUCHBIX YCTPONCTB, TAKUX KAaK Yachl ¢ KaJEHAAPEM, U3MEPUTEIND
HANPSDKEHUS U TOKA aKKyMYJISTOpa, H3MEPUTEIh TEMIIEPaTyphI.

2 TexHHYeCKHe XapaAKTePUCTUKH

2.1. Metoapl yabTPa3BYKOBOTO KOHTPOJS, pealn3yeMble Ie(EeKTOCKONOM — 3XO0-, IXO-TEHEBOM,
3epKaJIbHBIN, 36pKaIbHO-TEHEBOM.
2.2. Unnukarop nedexrockona — IBeTHOM MaTpudHbli quctuieit TFT 320%240 touek.
2.3. JInana3oH Mpo3BYYMBAHHS U3IENINN U3 CTAIH 3X0-MeToIoM - 1 +6000 mMm.
2.4. [lnama3oHbl pa3BepTKH Je(EKTOCKOTIA.
2.4.1. JInama3oH JJIMTENBHOCTH pa3BepTk — 3,6 + 2000 MKc.
2.4.2. Jlnama3oH 3aJep>KKH pa3BEPTKUA OTHOCUTEIILHO 30HIUPYIOIIETO UMITYJIhCa —
-2++1988mkc.
2.5. IlapameTpsl 30HIUPYIOIIUX UMITYIIHCOB.
2.5.1. Ammuntyna Ha Harpyske 50 Om. — 250 B.
2.5.2. lnutensHOCTh uMnyibca 40 + 888 He.
2.5.3. JIuCKpETHOCTh PETYIUPOBKH IUTEIIBHOCTH —6,25 HC.
2.5.4. [lonsspHOCTH 30HANPYIOIIETO UMITYJIbCA — OTPULIATEIIbHASL.
2.6. [TapameTpsl IpUEMHHKA.
2.6.1. Inana3onsl yactoT — 0,6+12 MI'm, 0,8+12 MI'n, 1,2+12 MTI'w,
0,6+6,5 MTI'nt, 0,8+6,5 MI', 1,2+6,5 MI'm.
2.6.2. MakcuMalibHasi YyBCTBUTEIIBHOCTH B IMana3oHe 4acTtoT — 150 MkB.
2.6.3. Jlnana3oH peryinupoBkH uyBcTBUTEIbHOCTH — 80 b ¢ marom 0,5 ab.
2.6.4. TlpueMHHK CHAOXXEH MEPEKITIOYATENIeM TUANa30HOB MAaKCUMAIBHBIX BOCITPUHUMAEMBIX
curHaioB +1B u +10B. B nuana3one +10B uyBcTBUTENBHOCT NpHEMHMKA yMEeHbIIaeTCs Ha 2012 nb.
2.6.5. [IpueMHUK BbIAAET BICOKOYACTOTHBIN WJTN IETEKTUPOBAHHBIN CUTHAI.
2.6.6. Ucnonp3yeTcst ABYXMOJYIEPUOAHBIN aMITTUTYAHBIN AETEKTOP.
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2.6.7. lunamMu4eckuil Auanas3oH aetekropa +3 +-20 ab.

2.6.8. IIpueMHHK COIEPKUT CTIIaXKUBAIOIINE (PHIIBTPHI ICTCKTUPOBAHHBIX cUTHAIOB. MIMeeTcst
BO3MOXXHOCTh OTKJIFOUEHUS (PUIIBTPA.

2.6.9. BepxHue rpaHMYHbBIC YaCTOTHI GUIBTPOB JETEKTHPOBAHHBIX CUTHANIOB — 12MI 1, 6 MI'11,
3MI'n, 1,5MI', 0,75MTI1.

2.6.10. IIpueMHUK COAEPKUT CUCTEMY KOMIICHCUPOBAHHON OTCEUYKH, KOTOpas MpeHa3HAYeHa
JUISL IOIABJICHUS IITYMOB U MAapa3sUTHBIX CUTHAJIOB.

2.6.11. lnanazoH yCTaHOBKH YPOBHSI KOMIICHCHPOBAHHOW OTceuku curHayioB — 0 + 50%
JKpaHa.

2.7. ITapametpsl anHasoro-mudpoBoro nmpeodpa3zoBaress yabTpa3ByKoBbIX curHaimoB (ALIIT).

2.7.1. Yacrora nuckperuzanuu — 80 MI .

2.7.2. llepuon auckperusanuu — 12,5 Hc.

2.7.3. Pazpsgnocts ALIIT — 8 Our.

2.8. [TapameTpsl cCUCTEMBI BPEMEHHOM perylIupoBKU 4yBCTBUTENbHOCTH (BPY).

2.8.1. /Inana3oH usMeHeHus yyBcTBUTENbHOCTH — 80 1b.

2.8.2. KonnuecTBO (hUKCHPOBAHHBIX YCTAHOBOK UYBCTBUTENBHOCTH (Touek BPY) — 1024,

2.8.3. Illar ycTaHOBKHM 4yBCTBUTEJIBHOCTHU 110 BPEMEHHU — 2 MKC.

2.8.4. [lnaBHOE W3MEHEHHE YYBCTBUTEIBHOCTH IPHUEMHHUKA OT BPEMEHHU OCYILECTBISETCS
pOrpaMMHBIM obecriedeHreM qeeKTOCKOA.

2.8.5. YcraHOBKa 4YyBCTBUTEIBHOCTH MPOU3BOAUTCS LU(PO-aHATIOTOBBIM MpeoOpa3oBaTenemM
(ITAIT) ¢ paspsmHOCTBIO 12 OHT.

2.9. ITapamertpsl cenektopa. CenekTop MpeaHa3HAYEH JUIsl BBIJENIEHUS KaKOro-TuOO KOHKPETHOIO
CUTHAJIa U U3MEPEHUS €r0 XapaKTEePUCTHUK.

2.9.1. JInana3zoH yCTaHOBKH MOpora oOHapy>KeHusi CUTHajiIa — 5 + 95% BBICOTHI 9KpaHa.

2.9.2. JInana3zoH yCTaHOBKHU CTpo0Oa U3MEPEHHS aMILTUTYAbI — 5 + 60% IMUPUHBI SKpaHa.

2.9.3. PexxuimMbl U3MEPEHUS aMIUTUTY/bI YIBTPA3BYKOBOTO CUTHAJA!

— 1b no mkane skpana,

— % 1o mKane 3KpaHa,

—  ab otHocutensHO cTpoba ACLI#1,
nb otHocuTensHO cTpoda ACLI#2,
nb otHOCUTENBbHO ypoBHA 0ab ycuneHus npueMHHKA.

ObecnieunBaeTcsi OAHOBPEMEHHOE M3MEPEHHE aMIUIUTY/bI B JBYX U3 BHIIIE MEPEUUCICHHBIX

PEKUMOB.

2.9.4. TlorpemrHoCTh U3MEPEHUsI aMIUIUTY/IbI YIBTPa3BYKOBBIX CHTHaioB He Oonee +1 ab B

Jyara3oHe u3MeHeHus yyBctBuTenbHocTH 0-80 1b.

2.9.4. PexxMbl U3MEpEeHHsI 3a/I€PKKHU YIbTPA3BYKOBOTO CUTHANIA — IO MepeaHeMy (GppoHTy, Mo
MUKy CUTHAJIa, METOJOM TMIEPEexX0/ia Yepe3 HOJb (TOIBKO NIl BBICOKOYACTOTHBIX CUTHAJIOB).

2.9.5. Cenektop MNPOU3BOJUT HM3MEPEHUE BPEMEHM 33JIEP)KKU CHTHAJA U OINPEIENsIeT
MOTPEIIHOCTh U3MEPEHHM, YYUTHIBAsI JUCKPETHOCTh OTCUETOB CUTHAJa M HECTaOUIBbHOCTH JTaHHBIX
npu Hanuuuu myma. [Torpemrnocts u3mepenus 3anepxkku AT = 0,006 +0,00003*T (mkc).

2.9.6. [lo maHHBIM 3aJIepXKKU CUTHANIA CEIIEKTOP MPOM3BOAUT M3MEPEHHE KOOpAuHAT nedekTa
H, X, Y KOCBEeHHBIM METOJOM (COTJIACHO HACTPOWKH TriayOmHOMepa). Pacuer koopamHatel H
npousBoauTcs ¢ TouHOCThIO 0,01 MM, a koopauHaT X, Y — ¢ TouHOCTHIO 0,1 MM.

2.10. VYcrpoiictBo pa3merku 5KpaHa. B nedexrtockome VYJI9812 ycraHoBieHa aBTOMaTHUYECKas
pa3MeTKa PKpaHa Mo BEpTUKAIHU (aMILTUTYAHAS pa3MeTKa) U 110 TOPU30HTAIHN (BpEMEHHAs pa3MeTKa).

2.10.1. B pexume oTOOpakeHHsI IETEKTUPOBAHHBIX CHUTHAJIOB YCTAaHOBIEHA aMIUIUTYAHAS
pasmetka B aeumbOenax. [uamazon ot +3 no —20 nb. Yposenp 0 ab mpeacraBiser cTaHIapTHBINA
ypoBeHb jaedexTockomna. Ilpu wu3MepeHusx amIUIUTyIbl CHUTHala B TMpoleHTax ypoBeHb 0 nab
cootBercTByeT 100%.
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2.10.2. B pexxume oTOOpakeHHSI BHICOKOYACTOTHBIX CHTHAJIOB YCTAHOBJIEHA pa3MeTKa dKpaHa
1o amIuiuTyje B npoueHTax. CepeauHa s3kpana (JuHus pazBepTku) cocrapiseT 0%. HuxHss rpanuna
skpana —100%, Bepxuss rpanuna +100%. [Ipu n3MepeHusIX aMIUIMTYAbI CUTHANA B JeOenax ypoBHI
+100% u —100%, npunumatrotcs 3a 0 1b.

2.10.3. Nmeerca 4 pexuma pa3MeTKM SKpaHa IO TOPU3OHTAIM — B MHUKPOCEKYHAAaX, B

MUWUTUMETpax KoopauHatel H, B MuummMerpax koopauHaTel X wunu Y. Macmrab pa3MeTku
BbIOHMpAETCSl aBTOMATHYECKH.
2.11. YcrporicTBo rimyomHOMepa. [ myOmHOMEp IpeHa3HA4YeH )1 ONpeaeIeHUsT KoopAruHAT 1e(EKTOB
OTHOCHUTEIIbHO YJIbTPa3BYKOBOro mpeodpazoBateina. CoOcTBeHHO n3mepeHue koopaunat H, X wiu Y
MPOU3BOJIUTCS ceJeKTopoM. ['nmyOmHOMep obOecreynMBaeT YCTaHOBKY IapaMeTpoB IpeoOpa3oBaHUs
3aJIep>KKHU CUTHAJIa B KOOPAMHATY.

2.11.1. 'myOuHOMEp UMEET JBA CTHJISI HACTPONKH — «aBTOPACUET» U «TAOJTUIHBIN.

2.11.2. Ctunp «aBTOpacuer» obecreynBaeT Hauboyiee YHUBEPCAIBHBIM CIOCOO HACTPOWKH.
JlaHHBI CTWIIb 3aMEHSIeT UTEPAllMOHHBIE METOJUKHU HACTpPOWKH riayonHomepa. CTWiIb HACTPOUKH
«@BTOpAcCYeT» COCTOUT B 3alIOMMHAHUU 3aJIEPKEK JBYX YIbTPA3BYKOBBIX CUTHAJIOB C MOCIEIyIOIIEH
YCTaHOBKOHM KOOpAWHAT oTpakareneil. [Ipu 3Tom ycTaHOBKa mapaMeTpoB IIIyOMHOMEpa MPOUCXOAUT
ABTOMATUYECKHU.

2.11.3. Crunp «TabIu4yHBI» peanu3yeT HEeMOCPEACTBEHHYI0 YCTaHOBKY IapamMeTpoB
riyOMHOMepa, TaKUX Kak BpeMs 3a/IepKKU B IpeoOpa3oBaresie, yroi BBOJa U CKOPOCTh 3ByKa. CTHIIb
«TabIMYHBINY» aHAJOTHYEeH METOJAMKAM HACTPOIKU TIyOMHOMEpa, pealn30BaHHBIM B JeEKTOCKOmax
3apy0eKHOT0 MTPOU3BOJICTBA.

2.11.4. Ilapametpsl TayOMHOMEpa ISl CTHIICH «aBTOpAcueT» M «TaOIUYHBINY» 3aIIOMUHAIOTCS

pazaenbHo. [ToaToMy MeeTcss BO3SMOXKHOCTh UCTIOJIB30BaHUSI U COXPAHEHUS HACTPOMKHU TITyOMHOMEpa
B JIByX BapuaHTax.
2.12. YcrpoiicTBo aBTOMaTuyeckux curHanuzaropoB aedexto (AC/). B mpubdope Y9812 umeercs
nBa curHanuzaropa ACH#1 nu ACI#2. B obmem ciyuae mpoucxonut cpabareiBanue AC/l, ecnu
YABTPAa3BYKOBOM CHUTHaJI INEPECEKAET HEKOTOPBIA IMOPOr M IMONAAacT B ONPEIEICHHBI HHTEpBal
BpeMeHu (cTpo6). Ha skpane nedexrockona ctpod ACJl m3o0paxkaeTcsi B BHUIE TOPU3OHTATBHOU
JVHUHU, HAYaJlo U KOHell KOTOPOH OTMeuaroT Juara3oH cTpoda Mo BPEMEHH, a MOJOXKEHUE JIMHUU 110
BEPTHUKAJIM yKa3bIBaeT aMILIUTYAHbIN MOPOT.

2.12.1. B nedexrockone Y9812 ctpoosr ACI#1 u AC/I#2 npuBsizaHbl K YyBCTBUTEIBHOCTH
npubopa M K BpPEMEHHU 3aJepKKH OTHOCUTENIBHO 30HIMPYIOLIEr0 HMMITyJbca. Takoe TEXHHYECKOoe
peuieHre obecrnieynBaeT He3aBUCUMOCTh paboThl AC/] oT M3MeHeHus mapaMeTpoB IKpaHa (3alepiKka
pa3BEPTKH, IINPUHA PAa3BEPTKH, YCUIICHHUE).

2.12.2. Curnammusaropsl ACJI#1 u AC/I#2 paboTaroT TOJBKO C CUTHATaMH, HaXOJSIIUMUCS B
npenenax dKpaHa.

2.12.3. Curnamuzatopsl AC/I#1 u ACJI#2 peanusyroT pexuMbl cpabaThIBaHUs I 3XOMETOoa
(10 TMPEBBILICHHUIO CUTHAJA HAJl IOPOrOM) M JUIs TEHEBOro MeToja (IO YMEHBIUICHHUIO CUTHAJa HUXKe
nopora). Kpome toro ACJI#2 mmeer pexxuM 3axBaTa CHrHaja. B JaHHOM pexXuMe BKIIOYAETCS
cucTeMa aBTOMAaTHYECKOM DPEryJlMpOBKM YCWIIEHHUS, KOTOpas MOJEP>KUBAeT BbIOPAHHBIM CUTHAN Ha
ypoBHe ctpoba ACJI#2.

2.12.4. Curnanuzarop AC/I#1 umeet Tpu nopora cpabaThIBaHUs, YKa3bIBAIOLINX OPaKOBOYHBIIH
YPOBEHb, KOHTPOJIBHBIA U NOUCKOBBIN YpoBHU. Curnanusarop ACJI#2 nMeeT TOIbKO OJUH MOPOT.

2.12.5. Ilpu cpabareiBanuu ACJI#1, ACJI#2 npubop BBIIACT CBETOBYIO WHAMKAIIUIO U (MITH)
3BYKOBBIE CUTHaJIbI. BO3MOXHO BKJIFOUEHUE U BBIKJIFOUEHUE BCEX BUJIOB CUTHAJIN3ALMH.

2.13. Mento nedexrockona YJI9812 pasneneno Ha aBe yactu — «Hactpoiika» u «Y3 KOHTpoJb». B
MeHio «HacTpoiika» nMpou3BOAUTCS YCTAaHOBKA BCEX MapaMeTpoB J1e(eKTOCKona Uil peanu3aluu To’
WIM UHON METOJUKHU YIbTPa3BYKOBOIO KOHTpPoJs. B MeHI0 «Y3 KOHTpPOIIb» MPOU3BOASTCS ONEpalun
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HEPa3pyIIAOLIEr0 KOHTPOJIS U3JIENUM — CKaHUPOBaHKE, OOHAPYKEHHE CUTHAJIIOB OT HECIUIOIIHOCTEH,
n3MepeHre HHPOPMATHBHBIX MTapaMeTPOB 1e(PEKTOB.

2.14. MeHo «Y3 KOHTPOJb» COJIEPKHUT PsAJl CEPBUCHBIX (YHKIUNA OOJErdarmmx IPOBEICHHE
KOHTPOJISL.

2.14.1. ®yukaus «Ctom» - 3amopakuBaHue curHanoB. Ilpu BrmtoueHun ¢GyHKuu «CTOIDY
IPOJOKAaeT paboTaTh CENEKTOp, T.e. BOSMOXKHO M3MEpPEHUE AMIUTUTYAbI, 3aJ€PKKU U KOOpPAHHAT
CUTHAJIOB OT J1e(hDeKTOB.

2.14.2. Oynkums «3amoMHUTEY» 00ECIIeYMBaeT 3alIOMUHAHNE U 0TOOpakeHne curaainoBn. [loce
3allOMUHAHUS CUTHAJIbI, JAMHAMUYECKH IIOCTYyNAIOUIMe OT MpeoOpazoBaTelis, HAKIAIbIBAIOTCS Ha
coxpaHeHHbIe curHanbl. OyHKIMS «3alIOMHUTHY YA0O0HA JIJIsl CPAaBHEHUS! CUTHAJIOB.

2.14.3. ®ynknus «IIpobery - onpeneneHue ornbaromeld CUTHAJIOB IPY CKAHUPOBAHUU. AHAIN3

orubarorieii npodera curHaia JaeT BO3MOXKHOCTh U3MEPEHHUs YCIOBHOW IIUPUHBI M YCIIOBHOM BBICOTHI
nedexra.
2.15. Cucrema 3amucu-BOCIIPOM3BEICHHS T0JIOCOBBIX cooOmenuit. [Ipubop Y9812 comepxut
JMHAMHK, MHUKpPOGOH u 3ByKoBO# kojek (COUEC), 4To gaeT BO3MOXKHOCTH JIE(PEKTOCKOIHUCTY
3aMMCchIBaTh U MPOCIYIIMBATH CBOM T'OJIOCOBBIE coolmieHus. Yepes 3Ty ke cucremy mpuOop BbAAET
HITaTHBIE 3ByKOBBIE CUTHAJIBI.

2.15.1. JImanazoH 4acToT royiocoBbIx coodmenuii 150 — 3500 I'.

2.15.2. YacroTa AucKpeTu3anuu 3ByKOBbIX curaanoB — 8000 I'w.

2.16. Undopmanunonnas cucrema nedexrockona. [Ipubop Y9812 comepKuT 3HEProHe3aBUCUMYIO
namsaTh 64 wMerabaiita. B  mamsaTe mnpubopa 3amuchIBalOTCA JaHHBIE HACTPOWKH, JIaHHBIE
YABTPA3BYKOBOI'O KOHTPOJIS, & TAKKE COMYTCTBYIOMIAsi HHGOpMAaIusl.

2.16.1. JlanHble HacTpOWKH TpuOOpa COXPAHSIOTCS OTHENbHBIMU (aiimamu. JlaHHBIE
HACTPOMKHU COJEep>KaT BCE MapaMeTpbl CHUCTeM AeEeKTOCKOINa, BKIOYas COCTOsSHUE MeHIo. biok
JAHHBIX HACTPOWKU — (hailil — BKIIOYAeT B ce0s mapamerpsl Ae(heKTocKorna, aTy U BpeMsi HACTPOUKH,
UHpOpMaLKIOo 0 ITpeodpa3oBaree, TEKCTOBbIE KOMMEHTApUH U TOJIOCOBOE COOOIIECHHE.

2.16.1.1. KonnuecTBO 3a110MMHAEMBbIX HAcTpoekK (¢aitnon) — 32.

2.16.1.2. Konmn4ecTBO CUMBOJIOB B KOMMEHTapusix — 38.

2.16.1.3. JInuTeNnbHOCTh TOJIOCOBOTO coodmenus — 31,7 c.

2.16.1.4. Obmas ATUTENBHOCTH TOJIOCOBBIX COOOIIEeHUH B (haiiiax HACTpOKU— 17 MUH.

2.16.2. Pe3ynbTaThl yNbTpa3BYKOBOTO KOHTPOJS Takke 00pa3yroT OJoK JaHHbIX ((paiii), B
KOTOPBI BXOJUT JIaHHBIE HACTPOMKHU mpubopa, Oydep OTCUETOB CUTHANA, JaTa U BpeMsl KOHTPOJIS,
uHpopMalus o mpeodpasoBaree, TEKCTOBbIE KOMMEHTAPUH U TOJIOCOBOE COOOIIECHHE.

2.16.2.1. KonnuecTBo (haitnoB faHHBIX KOHTpous — 216.

2.16.2.2. Konmn4ecTBO CUMBOJIOB B KOMMEHTapusix — 38.

2.16.2.3. JImuTenbHOCTh TOJIOCOBOTO coolbeHus — 31,7 c.

2.16.2.4. Obmias ATUTENBHOCTH TOJIOCOBBIX cOOOIIeHU B (haiinax — 1yac 54 MuH.
2.17. Tlpubop V19812 comepKuT psii CEPBUCHBIX YCTPOMCTB.

2.17.1. Yacel u KaneHaapb.

2.17.2. ByaunbHUK — 2 WT.

2.17.3. I3mepuTens HaNpsDKEHUS M TOKa 3apsaaa (pa3psaaa) akKyMyssTopa.

2.17.4. VI3amepuTens TeMIIEpaTypbl BHYTpH prodopa.

2.17.5. 3amoMuHaHue JEHCTBYIOIIEH HACTPOMKM MpPHU BBIKIIOYEHHUH NpUOOpa U 3arpyska
HoCJIeIHEeH HaCTPOUKH MIPU €ro BKIIOUEHHH.

2.18. Tlpubop cHabXxeH MOCIeIOBaTENLHBIM HOPTOM BBOJa-BbIBOJA JMaHHBIX USB, ¢ momormisio
KOTOPOT'O PE3yJIbTaThl U3MEPEHUN NepeaaloTcs B MepcoHalbHBIH KoMnbioTep. Kpome Toro, umeercs
BO3MOXHOCTH TIepe/iayM JaHHBIX MPO3BYUYMBaHUS B peaabHOM BpemeHH. [lo muue USB noctynHel Bce
(GYHKIMYU yIpaBiIeHus: IpudbOpoM.

2.19. [utanue npubopa KOMOMHUPOBAHHOE OT CTPOEHHOT'O aKKyMYJISITOPA U OT CETH.
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2.19.1. Ucnone3yerces 4 akkymynstopa NiIMH, tun D, emkoctsio 8 A*q.

2.19.2. Bpemst HepepBhIBHOM pabOTHI OT aKKYMYJISITOpA - 8 4acoB.

2.19.3. CeteBoii ucrounuk nutanus UI1-9414 cxoauT B KOMIUIEKT ITOCTaBKH MpuOoOpa.

2.19.4. WUII-9414 pabGoraer oT cetu mnepemeHHoro Toka 50 wmmm 60 I'm B nmamazoHe
s dexTuBHBIX HanpshkeHui cetu 160+240B.

2.19.5. CereBoii uctounuk nutanus MI1-9414 cHaGxeH yCTpOMCTBOM aBTOBBIKIIIOUCHHUS TPH
MOHM)KEHHOM HarpspkeHun cetu (MeHee 160B), cxemoli 3amuThl OT KOPOTKOTO 3aMBIKAHUS M
YCTPOWCTBOM aBTOMATHYECKOT0 BHIOOpA pekUMa — MUTaHKEe Ipubopa U (UiIH) 3apsa] aKKyMyJsITopa.

2.19.6. UI1-9414 oGecnieuynBaeT 0OJTHOBPEMEHHO MTUTAHUE MTPUOOPA U 3aps]l aKKyMYJISTOpPa.

2.19.7. Bpems 3apsijia akkyMyJIsiTOpa MpHU BeIKIT0oUeHHOM Tiprdope V19812 — 5 gacos.

2.19.8. [ToTpebsieMass MOIITHOCTh OT CETH IIEPEMEHHOTO ToKa He 6osee 20 Br.

2.20. I'abaputHbie pazmepsl gedekTockona— 177 x 125 x 85 MvC,

2.21. Bec ¢ akkymymstopom — 1,5 Kr.

2.22. Jlnana3on pabouux Temnepatyp —10° + +45°C. Ilpu skcrutyaranuu nprubopa B TEIIO3aUTHOM
KOKYyX€ HHKHSS TpaHuIla pabovero nquanazoHa treMieparyp nonmkaercs 1o —30°C.

2.23. Bepxnee 3HaueHue Bnaxxnoctu 98% npu temnepatype 35°C.

2.24. Knumatuaeckoe ucnognenue 1P65 nnu kareropust u3nenus T2 mo I'OCT 15150-69.
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3 KoMILIeKT mocTraBKH

KomruiekT mocraBku ynsTpa3BykoBoro aedexrockorna Y9812 npuBenen B Tadmuie 3.1., TUIBI
yABTPa3BYKOBBIX IpeoOpa3oBaTeneil, MoCTaBIsIeMbIX K IpUOOpY, yKa3aHsl B Tadbmuie 3.2.

Tabnuma 3.1.
HanmeHnoBanue nznenus KommuecTBo
JledexTockon ynpTpa3BykoBoi Y J[9812 1
Axkymyistopsl NiIMH, i D (ycraHoBiieHbI B mprbope) 4
Wcrounuk nuranus NUI1-9414 c kabenem 1
Haymanku 1
Kabens cBsi3u ¢ mepcoHaIbHBIM KOMITbIOTEpoM 110 muHe USB 1
(pazbemb1 A-B)
Kabenp 17151 moAK/II04eHHsI COBMELICHHBIX YIbTPa3BYKOBBIX 1
npeoOpazosareneit 2BNC-1Lemo
KaGenb 15t moaxmtoueHust pa3eibHO-COBMEILIEHHBIX YIbTPa3BYKOBBIX 1
npeoOpasoareneit 2BNC-2L.emo
Cymka 1
Pemenn 1
Temno3auTHbIH KoKyx ) -
TexHuueckas TOKyMEHTAIUS
«lledpextockon  ynbTpa3BykoBoi  Y/I9812.  PykoBoacTtBo MO 1
skcmutyarauun’” 46.5537.001.01.000 PO
Metonuka mnoBepku: pazgen 10 «Jledexkrockon ynbTpa3ByKOBOM 1
Y]19812. PykoBozacTBo no skcmutyararun’” 46.5537.001.01.000 PO
«Jlepexrockon ynprpasBykoBoi Y J19812. [Tacnopt” 1
CD-ROM wnmm USB FLASH ¢ nporpamMmmHBIM 00ecriedeHneM 1

[TPUMEYAHMUE 1. Temno3amuTHbIN KOXKYX MOCTABIISETCS M0 OTAECIBHOMY 3aKas3y.

[TPUMEYAHUE 2. IlporpammHoe obecniedyeHue sl nepcoHainbHoro kommetotrepa (PC) sBnsercs
yCJIOBHO OecruiaTHbIM. Bee mporpaMMbl NepcoOHaIbHOTO KOMITbIOTEPA, MpeAHAa3HAYeHHBIE Ul TpHeMa
U 00paboTKH JaHHBIX Mpubopa Y/[9812, He HMeIOT 3a1UTHI OT KOMUPOBAHMSA U PACIPOCTPAHAIOTCS
6e3 orpannueHuid. [IpeanpusTre U3roTOBUTENb WIN NPEANPHUATHE IPOU3BOIUTEND Npudopa Y /19812
OCYIIECTBIISET TOJIBKO OIIAYMBAEMYIO 3aMEHY BHYTPEHHHUX MPOrpaMM camoro rnpubopa Y 19812.

Tabnuua 3.2.
Tun yJbTpa3sByKoBbIX YcaoBHoe o6o3Havyenue III11
npeodpasoBareei
[Ipsimbie coBmemiennbie [1911 I1111-1,25-K20
I1111-1,8-K14*14
I1111-2,5-K14
I1111-5,0-K8

I1111-8,0-K5*4
[Ipsimble paznenbHO-coBMmenieHHbie [1D11 I1112-1,8-14*14
I1112-2,5-14
I1112-5,0-38
I1112-8,0-5*4
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Haxnonnsie I1311 ¢ yactoroii 1,8 MI'n H121-1,8-400-14*14
1121-1,8-45%-14*14
1121-1,8-50%-14*14
1121-1,8-55%-14*14
1121-1,8-60%-14*14
1121-1,8-65%-14*14
1121-1,8-70%-14*14
Haxnonnsie I19I1 ¢ wactoroit 2,5 MI'1g 1121-2,5-40°-14
[1121-2,5-45°-14
1121-2,5-50°-314
1121-2,5-55%-14
1121-2,5-60°-314
1121-2,5-65%-214
1121-2,5-70°-14
Haknonnsie 1911 ¢ yactoroii 5,0 MI'1g H121-5,0-400-@8
1121-5,0-45°-28
I1121-5,0-50%-238
I1121-5,0-55%-238
I1121-5,0-60°-238
I1121-5,0-65%-238
I1121-5,0-70°-28
Haxknounnsie 11911 ¢ yacroToii 8,0 MI'1 H121-8,0-4OO-5*4
[1121-8,0-45°-5*4
I1121-8,0-50°-5*4
[1121-8,0-55°-5*4
I1121-8,0-60°-5*4
I1121-8,0-65°-5*4
1121-8,0-70°-5*4

[NPUMEYAHUME 3. Kommnekranmusi mnpeoOpa3oBareneil, WX KOHKPETHbIE THUIBI U KOJHMYECTBO,
OIpesieNIAeTCsl KPYroM 3a7ad Hepa3pyllAoLIero KOHTPOJIA, PEHIaeMbIX Ha OOBEKTax 3aKa3uuka.
CrouMocTh yabTpa3BYKOBBIX ITpeoOpa3oBaTeseil He BXOJUT B CTOUMOCTb NpUOOpa.

4  TexHuveckoe onucaHue yJIbTPa3ByKoBoro aedexkrockona Y /19812

4.1 Baok-cxeMa yJbTpa3BYKOBOro jedeKTocKkona

Crpykrypa npubopa Y]19812 (6mok-cxema) mpencrtaBieHa Ha pucyHke 4.1.1. IlerTpambHbIM
y3IIoM TipuOopa sBisieTcss 1HQpoBod curHanbHBIM Tpomeccop 7 (DSP). On ocymiectisier
CUHXPOHM3AIUIO paboThl MepUPEpUNHBIX YCTPOUCTB, MpHEM HHPOpPMAIMH OT HUX, 00pabOTKy H
BbIBOJI MH(popManuu. OcHOBHasl paboTa CUTHAJILHOTO MpoIleccopa 7 COCTOMUT U3 IMKIOB, B KOTOPBIX
MIPOU3BOIUTCS BO3OYKIAEHHE U MPUEM YIbTPAa3BYKOBBIX CUTHAJIOB, U3MEPEHHE apaMeTPOB CUTHAJIOB,
npeoOpa3oBaHKe X B TpauiecKkoe N300paKeHNE W BBIBOJ HA MATPUYHBIN quctuieit 2. JImuTensHOCTh
nukina 20 Mmc, yacrora mnoBTopeHuss mukioB S50 I'm. [lpyrue omnepanuu, Takue Kak CBS3b C
NIEPCOHATBHBIM KOMITBIOTEPOM, 3alHCh-BOCIIPOU3BEIEHHE TOJIOCOBBIX COoOmennit u T.a., DSP
IIPOU3BOJIUT ACUHXPOHHO.

Paboty ¢ npeoOpa3zoBarensiMu obecrieunBaeT KaHall BO30YKJIEHUS U MpUEMA YIbTPa3BYKOBBIX
CHUTHAJIOB, KOTOPBIA COCTOMT M3 TeHepaTropa 30HAupytonmx umMnyascoB 10 (I'3W) u npuemHoro Tpakra
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8. Pazpem BbIXO/1a 30HAUPYIONIUX UMITYJILCOB «3M» U pazbeM «Bxom» NpUEeMHOro TpakTa BbIBEICHBI
Ha 3aJHIO0 TaHenb npubopa. B Havame kaxkmgoro mmkiaa padorsl DSP 7 3amyckaer renepatop
30HIUPYIOMIMX UMIYIbCOB 10, mpu 3TOM (hopMUPYETCs 30HIUPYIOLINI UMITYJIbC Ha YIbTPa3ByKOBOM
npeoOpa3oBarenie. 3areM B TeUeHHWE 2 MC IMPUEMHBIH TPAaKT MPOU3BOJMT IMPUEM W TEPBUUYHYIO
00paboOTKy CUTHAJIOB — YCHJICHHUE, (DHIIbTpAIKIO, JETEKTUPOBAHUE, MPpeoOpa3oBaHue B IU(PPOBOI KO/I.
B mpomiecce nmpuema curHaioB onudpoBaHHBIE JaHHBIC MOCTYMAKT B mamsaTh DSP 7. OgHoBpeMeHHO,
DSP BelmaeT B mpUEeMHBIH TPakT ypoBeHb Kod(hduIimeHTa ycuiaeHus, Tak GOpMHUPYETCS BpeMEHHas
peryiupoBKa 4yBCTBUTEIbLHOCTH.

[IpeoOpa3oBarenu, MOCTaBiIIeMbIe B KOMIUIEKTE C AEPEKTOCKOIIOM, UMEIOT BCTPOCHHYIO aMSTh,
B KOTOpPYIO 3allUCaH TUI, HOMep M ero mnapamerpbl. CUHMThHIBaHHE MJAaHHBIX MpeoOpa3oBaTens
OCYIIIECTBIISIETCS. C MOMOIIBIO OJHOMPOBOMHOTO HHTepdeiica 5. [Ipu saeKTpUYECKOM COCTMHEHUH
KOHTakTOB MHTepdeiica DSP 7 aBToMaTHYECKH CUYMTHIBACT JIaHHBIE U3 MPE0Opa3oBaTels.

VYnpasnenue JedEKTOCKONIOM MPOU3BOIUTCA C IIOMOINBID KHOIOYHOW KJIaBHATyphl 4
YCTaHOBJICHHOH Ha mnepenHei manenu. [Ipu HaxkaThu KakoW-11M00 KHOMKH BBIMNOJHSETCS MpOrpamMmma
peakuu npudopa U3MEHSIOIIAsl ero cocTosiHue. Bece KHOMKM UMEIOT PeXUM aBTOHAXATHsI, T.€. eCIH
yIIeP’KUBATh KHOMKY B HA)KATOM COCTOSIHUH, TO BBI30B JIaHHOH orepanuu OyAeT mpou3BoauTcs 4 pasa
B CEKYH]Iy. TO SKBUBAJICHTHO YaCTOMY HAKUMAHHUIO KHOIIKH.

1. FLASH
namsTh

2. 4. KnaBuarypa

MaTtpuuHbIii AUCILIeH

. 5. OxHo-
NPOBOIHBIH

unTepdeiic

IIpuemubIii

7.

DSP
udposoii
CHUTHAJIbHBIH
npoueccop

KOJEK

o
jn

12. Matumx
TeMIIepaTypbl

13. USB
KOHTpOJLIep

+300B +5B +3,3B +2,5B

pasbem

16.
HcTounuk
NMUTAHUS

15.
AKKYMYJISITOP

14. Monurop
NHTAHHSA

BKIJI-BBIKJI

-

*

Puc. 4.1.1. bnok-cxema ynbrpasBykoBoro aedexrockomna ¥ 19812,
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BriBog rpadudeckoit mH(MOpMAIMU OCYIIECTBISETCS HAa MaTpuuHbl gucruiert 2. Crnemyet
OTMETUTh, 4YTO NpubOp oOecneurBaeT BHIBOJ JaHHBIX B pealbHOM BpemeHu. Ha aucmmee 2
0TOOpaXaroTCs YJIbTPa3BYKOBBIE CUTHAJIbI, PE3yJIbTaThl U3MEPEHHM, MEHIO Pa3IMYHOr0 Ha3HAYCHUS U
OKHa COOOIIEHUH.

Jledekrockon COAEPKUT BCTPOSHHYIO HSHEPrOHE3aBUCHUMYIO MaMSITh JIOJITOBPEMEHHOTO
xpadeHus:t 1 (FLASH namsate). B Hee 3amuchIBaroTCs JaHHBIC HACTPOWKH NMPUOOpa M PE3yJbTaThl
Hepaspymaromero Koutposs. JomoaautenbHo, B0 FLASH nmamMsaTtu XpaHsITCsl TOJIOCOBBIE COOOIIEHUS.
O6bem FLASH namstu 64 merabaiita 1ocTaTouyHO OOJBINON 111 coXpaHeHus 32 (ailyloB HaCTPOEK,
216 (aiioB KOHTPOJII M TOJIOCOBBIX COOOIIEHUH JUIMTENbHOCThIO 2 dYaca 11 wmwuH. JlaHHEBIe,
nomernieHHble Bo FLASH mamsaTh, COXpaHSIOTCS NMPU BBIKIIOYCHHOM MHTAaHUW MpUOOpa W TIpH
OTKJIIOUEHWU aKKyMylaTopa. YIpaBieHue mnporeccamu 3anucu-uteHus FLASH mnamsatu 1
ocymectBisier DSP 7.

BbiBOI  3BYKOBBIX CHUTHAlIOB, TMPHEM M  BOCHPOU3BEIEHUE TOJOCOBBIX COOOIICHHI
ocyiecTisieT koaep-nexkoaep ayauo curHanoB 9 (KOHAEK). KOIEK 9 coenunen ¢ MukpodoHOM U
OTUHAMHKOM, KOTOpBbIE pacrmoyiokeHbl B kopmyce aedexrtockorna. KOJIEK 9 mpousBogut
npeoOpa3oBaHKUE aHAJIOTOBOI'O CHTHAJIA OT MUKpO(doHa B IU(PPOBOH Ko (KOJIEep) WIIM IMpeoOpa3oBaHUE
nudpoBOro Koja B ayAHO-CUTHAJ, TMOCTYyMaloluil B AUHaMHK (Aekonep). B pexume 3amucu
COOOIIeHUsT CUTHAIBHBIA Tporieccop npuHuMaeT aanHbie KOJIEKa 9 u 3ammceiBaer ux Bo FLASH
namMath 1. B pexxume BoCpon3BeACHUS IPOUCXOAUT OOpaTHBIN Ipoliecce YTeHus aaHHbix u3 FLASH
namsati 1 u 3anucu ux B KOAEK 9. Ayanonanusie uMeroT pa3psaHocTs 16 out. Yacrora onudpoBKu
curnanoB coctaiseT 8 KI'u. /lnana3on yactot 3BykoBbIX curHaioB 150 — 3500 I'm.

Baxxnoii yacThio nHGOOPMALIMOHHON cUCTEMBI Ne(EKTOCKONA SIBIIAIOTCS Yachl ¢ KajaeHaapem 11.
JlanHple O TOM, KOTrJla MPOBENEHO 3allOMHUHAHME HACTPOMKH TMO3BOJSIOT OLEHUTh H3HOC
yIABTPa3BYKOBBIX MpeoOpa3oBaTelniell, a 1aTta MPOBEACHUS HEPA3PYILAIOIIEr0o KOHTPOIIS U3 BaXHa
IUISL OTNpeNieNieHns CKopocTu nedexkrooOpa3zoBanus. CUTHaJIBHBIA TPOIECCOpP 7 CUMTHIBAET AATy U
Bpems u3 yacoB 11 u ortobpaxkaer 3Ty mHpopMaiuoo Ha aucruiee. B nedexrockomne umeercss MEHIO
Koppekuuu 4dacoB. [Ipu 3amucu JaHHBIX HACTPOWKHU MpUOOpa M JNaHHBIX KOHTPOIS JlaTa U BpeMs
MOMEIAIOTC B ONIOKM 3amoMuHaeMbIx MaHHBIX. Yacel 11 pabortator aBTOHOMHO. IluTanuwe vacos
ocyIecTBisieTcss oT akkymymstopa 15. Ilpu 3amene akkymynsaropa uackl 11 oOecToumBarorcs.
HeobxonrnMa noBTOpHAst ycTaHOBKA JaThl M BpEMEHHU.

Cs3p mpubopa ¢ TEpPCOHANBHBIM KOMITBIOTEPOM OCyIlecTBisieTcss yepe3 mopt USB
(yHHMBepcasibHas mocienoBarenbHas muHa). s 3Toro B npubdope ycranosieH koHTposiep USB 13.
JlaHHBI KOHTpoOJUIEp MpejacTaBiseT coboit mepudepuitHoe yctpoiictBo USB. Kontpomtep 13
comepkut KoHeunyto Touky (EndPoin 0) u momonHuTe pbHO 6 WHGOPMAIMOHHBIX KaHAJIOB, TPU W3
KOTOPBIX paboTalT Ha mepeaady manubix (Transmit EndPoint 1, 2, 3) u Tpu xanana paboTarT Ha
npuem (Resceive EndPoint 4, 5, 6). Kaxapiii kanan umeer Oydep namstu 64 Gaiita. Konrpomrep 13
MOJIJIEP)KUBAET MPOTOKOJI MpueMa-niepeaadn naHHbix no crenudpukamuu USB 1.1 co ckopocthio 12
merabon. OOmeH wuHpoOpMaluelr Mexay TMepCOHANBHBIM KOMIBIOTEPOM U JAePEKTOCKOIIOM
MPOU3BOUTCS MOJ] YIPABIECHUEM CIICIIUATHU3NPOBAHHOTO MPOTPAMMHOTO 00€CTICUCHHSI.

CucreMa HJIEKTPOMHUTAHUS TPUOOpPa COCTOUT M3 MOHUTOpa nuTaHus 14, akkymynsropa 15 u
MCTOYHUKA BTOPUYHOTO MUTaHUs 16.

Monutop nutanus 14 TPOU3BOANT HM3MEPEHHE HAMPSDKEHUS M TOKa akkymynstopa 15,
KOHTPOJIMPYET €ro MPOIeCcC 3apsia U pa3psaa, YIPaBIseT BKIOYECHHEM — BBIKIIOYECHHEM HCTOYHUKA
BTOpUYHOTO MUTaHus 16 u Bcel nudpoBoii cxemsl mpubopa. [lpu kpaTKOBpeMEHHOM Ha)kKaTWU Ha
kHonky “BKJI-BBIKJI” MoHUTOp mHMTaHUS MOJy4aeT CUTHaJl 00 M3MEHEHHMSIX COCTOSIHHMS NpHuoOopa.
Ecnu npubop ObLT BBIKIIOYEH, MOHUTOP 14 MpOU3BOAUT €ro BKIIOYEHHE W HA00OpOT, eciau mpudop
OBLT BKJIIFOYEH — MOHUTOP 14 €ro BBIKIIIOYAET.

[Tpu BrIIOYeHNH TPUOOPA MOHUTOP MHUTAHUS 14 TPOU3BOIUT CIIEAYIONINE ICHCTBUS:
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- IlpoBepser HampsikeHHE aKKyMylssiTopa. Eciam akkymymnsiTop umeeT HamnpsbkeHue menee 3,9 B,
MOHUTOP BBIZACT KOPOTKMM 3BYKOBOW CHTHajl H OTKIO4aeT mnpubop. Ecnu HanpspkeHume
aKkymyJsitopa 6ombine 3,9 B mporiecc BKIFOUEHUS TPOJIOIKACTCSL.

- Bxiroyaer MCTOYHUK BTOPHYHOTO MHUTaHUs. 3akuraercst cBetoauo «llutanuey. BoiaepkuBaercs
nay3a 0,1c s Toro, 4ToObI YCTaHOBHIIMCH YPOBHHU HAIPSKCHUHN MTUTAHUS PUOOpA.

- 3amyckaercs 3arpy3ka nporpamm 1ugpoBoro curHaiabHoro nporeccopa DSP 7.

- OuIaercs OTBET Mpoleccopa 00 YCIENTHOM 3aBEpPIICHNH 3arpy3ku. Eciii OTBET He MOsBIIseTCS,
MOHHUTOP BBIJIACT TPU KOPOTKUX 3BYKOBBIX CUTHAIA M OTKJIrOYaeT mpuoop. Ceeroanon «Ilutanue»
racHerT.

- Ilpu momyueHwH OTBETa CHTHAJIBHOIO IMpOIEcCOpa 00 YCHENmHOW 3arpy3ke mporpamm (mpubop
BKITIOYHJICSI) MOHHUTOP TIEPEXOJUT B PEXKUM IHKIAYSCKOTO H3MEPEHHS HANpPSOKEHHS U TOKa
aKKyMyJisiTopa. OTu JaHHbIe iepenatorcs B DSP 7 u oroOpaxarorcst Ha nucriiee 2.

[Tpu BBIKITFOYCHUN TIPUOOPA MOHUTOP MUTAHUS 14 BBIMOJIHSET ITOCIEA0BATEILHOCTD JICHCTBHIA:

- Ilepemaer 3ampoc CUTHAJIBHOMY MPOIECCOPY Ha BBIKIIOUYEHHE M OXKHUIAeT OTBeT. CHUTHAIbHBIN
IpoIeccop, MOJYYUB 3ampoc, JODKEH 3aBEPUIMTh BCE TEKYIIME OINEpalid U MepeaaTh OTBET O
TOTOBHOCTH K BBIKJIFOUCHHIO.

- Eciu mosiydeH mMOJ0XKHUTENbHBIN OTBET, MOHUTOP BBIJACT KOPOTKUN 3BYKOBOHM CHTHAJ, a 3aTeM
BBIKJIFOYACT THTaHUE, TacuT cBeroauoa «llutaHue» W MEPexXOmUT B PEXKUM HHU3ZKOTO
9HEPronoTpeoIeHus.

- Ecmu B Tedenun 1,0c oTBET HE MOJTY4YEH, MOHUTOP MPOU3BOJUT aBAPUITHOE BBHIKIFOUYCHUE TTUTAHUSI.
[Tpu 3TOM BBIIAETCSI JUIMHHBINA 3BYKOBOM CHUTHAJ.

Ecnmu B TedeHue paboThl Je()EeKTOCKONA HAMPSHKCHUE AKKyMyIsITOpa YHAlO0 HIKE KPHUTHUYECKOTO

ypoBHs (4,1B), MoHuTOp nuTaHus 14 BbIIACT COOOINEHHE CHTHAIBLHOMY IPOLIECCOPY O paspsiiie

akkymymsTopa. Ha skpan npubopa BBIBOJIUTCS COOTBETCTBYIOIIEE OKHO cOoOIIeHus. 3aTeM, yepes 6c¢,

BBIMOJIHSIOTCS TTOCIICA0BATEIILHOCTh ICHCTBHIA BBIKIIFOUSHHS TPHOOpa.

HezaBucumo oT coctosHus mpubopa (BKJIIOYEH WM BBIKIIOYEH) MOHHUTOp MuTaHus 14
oTpefieNisieT COeIWHEHUE C ceTeBbIM HucTOoyHUKOM muTanus MI1-9414. Ecnu ceteBOi HCTOYHUK
COEMHEH C MPUOOPOM U BBIJACT HANPSDKEHHWE, MOHUTOP MUTaHus 14 aBTOMAaTMYECKH yCTaHABIMBAET
PEKUM 3apsiyia aKKyMyJsaTopa. 3aKuraercs cBeToAno «3apsaay. B koHile mpoiiecca 3apsa CBETOINO
HA4YMHAET MUTAaTh, a I0 OKOHYaHUH 3apsijia — TacHET.

Ecnu npubop BKITIOUEH U OJTHOBPEMEHHO MPOMCXOAMT MPOLECC 3apsia aKKyMyJIsiTopa, TO TOK
oT cereBoro ucrounuka nuranus UI1-9414 pacnpenensercs aig nutanus npudopa u s 3apsiaa. B
9TOM CJIy4ae BpeMms 3apsijia akKyMyJIsITopa BO3pacTaeT MPUMEPHO B JIBa pasa.

4.2  DeKTPOaKyCTHYeCKHH TPaKT

DJEKTPOAKYCTUYECKHI TPAKT YIBTPA3BYKOBOTO Je()EKTOCKOINa BKIIOYAET B Ce0Sl DJIEMEHTHI,
ydacTByIOIUe B (OPMHUPOBAHUHM CUTHAIOB OT JedekToB. OH COCTOHUT M3 TeHepaTopa 30HIUPYIOIINX
HMMITYJIBCOB, TIpeoOpazoBaTeisi, 00beKTa KOHTPOJISI W MPHEMHOro TpakTa. B ciemyrommx maparpadax
IMPUBOJUTCA TCXHUYCCKOC OIMMCAHUC SHCKTpOHHOﬁ YaCTH TpakTa.

4.3 TenepaTop 30HIUPYIOIIHX UMITYJIHCOB

['eHepaTop 30HIUPYIOIIMX HMITYJIbCOB NpPEIHA3HAYEH JUISI BO3OYXKIEHUS YIBbTPa3BYKOBBIX
npeoOpazosareneil. B negexrockone Y9812 ucnonb3oBan ['31 ynapHoro Bo30yxaeHusI.

['enepatop ¢GopMupyeT MOILIHBIA KOPOTKHH AIIEKTPUUYECKHH CHTHANl MPSIMOYTOJIBHON (hDOPMBI.
[longpHOCTH 30HAMPYIOLIETO UMITYJIbCA OTpULaTenbHas. OcuMuIorpaMMa 30HIUPYIOIIETO UMITYJIbCa
Ha Harpy3ke 50 OM npencraBieHa Ha pucyHke 4.3.1.

JnutenbHocth 31 MokeT u3meHsThea B npeaenax ot 40 He 10 888,7 HC ¢ IUCKPETHOCTHIO 6,25
HC. CylecTByeT ONTHMAaJIbHOE YCJIOBHE BO30YXKIEHHUS YIbTPa3BYKOBBIX IpeoOpazoBaTenei —
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JUTUTEIIBHOCTD 30HIMPYIOIIETO UMITYJIbCa JTIOJDKHA OBITh paBHA Y2 mepuoaa konebanuii [19I1. B atom
ciaydyae HaOmomaercs MakcUMyM KoddduiueHta mnpeoOpa3oBaHUS JJIEKTPHUUYECKOTO CHUTHAjda B
aKyCTHYEeCKUU curHai (MakcumMyM 3 dexkTuBHOCTH BO30Yy)aeHus [1911).
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Puc. 4.3.1. OcumiorpaMMa cursasa reHepaTropa 30HAUPYIOIUX UMITYJIbCOB YIbTPa3ByKOBOTO
nedexrockorna Y 19812, Harpyska — pesuctop conpotusieareM 50 Om.

B 3aBucuMocTM OT 4YacTOThl YJIbTPa3BYKOBOIO IIpeoOpazoBaTelis, MOAKIYEHHOIO K
Ne(EeKTOCKOIY, JUIMTEIbHOCTh 30HIUPYIOIIET0 UMITYJIbca JOJIKHA OBITh YCTAHOBJIEHA ONTHUMAaIbHOU

(cm. Tabm. 4.3.1.).
Tabmuma 4.3.1.

YacToTa yIbTpa3ByKOBOTO JITUTenbHOCTh
npeoOpa3oBaTens 30H/IUPYIOIIETO UMITYJIbCA
(MT'my) (uC)
10,0 50
8,0 62,5
5,0 100
4,0 125
2,5 200
2,0 250
1,8 280
1,25 400
1,0 500
0,8 625
0,62 800

4.4 TlpueMHBbIH TPaKT yJbTPa3BYKOBBIX CUTHAJIOB

[TpuemHbIll TpakT aAedexkTockona MpelHa3HaueH I YCUJICHHs, NepBUYHOW 00paboTKH
yABTPa3BYKOBBIX CHUTHAJIOB W MpeoOpa3oBaHus uUX B 1udpoBod koxa. [IpuemHbIN TpakT sBisercs
CJIOKHBIM YCTPOMCTBOM, €ro 0JI0K-CXeMa Moka3zaHa Ha pucynke 4.4.1.
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Curnansl ynbTpa3ByKOBOTO MpeoOpa3oBatTess, MOAKIIOUEHHOT0 K pa3beMy «Bxomy», mocrymnaior
Ha YCWJINTEIh BBICOKOM udacToThl 1. Ha BXoae ycunuTens yCTaHOBIIEH OTPAaHUYHUTENb HANPSKEHUS,
KOTOPBIN MpeJHa3HaYeH JJI 3alUThI AJEKTPOHHOU CXEeMbI OT BO3ACHCTBHSI MOLIHOTO 30HAUPYIOIIETO
uMmnysabca. Bo BX0/IHOI 1lenH yCUITUTENS YCTaHOBIJICH MEePEeKII0YaTes b 1Mana30H0B BXOAHBIX CUTHAJIOB
+1B nwim +10B. /luamazon +1B sBinsercs ocHOBHBIM. B 3TOM nuamaszoHe ocyiecTBisercs padoTa ¢
OOJIBIIMHCTBOM YJIbTPa3BYKOBBIX MpeoOpa3oBareneil. [uamazon +10B ucnonsiyercs st paboOThI ¢
npeoOpazoBaresiMi, (GOPMHUPYIOLIUMHU OOJbIINE MO aMIUIMTyAE 3XocurHanbl. Kak mpaBumiio, 3To
npsmbie [I311 ¢ vacroroit 1,25 MI'n u 0,62 MI'L.

Yewnurens 1 sSBISETCS IMIHMPOKOIMOJIOCHBIM YCTPOWCTBOM C PErylupyeMbiM Kod(hduinenrom
ycuieHusd. OH TOPOM3BOJMT YCUJICHHE CHUTHAJIOB B jAuana3zoHe dvactor ot 0,6 mo 12 Ml
Koaddurment ycunenus 3agaercs nudpo-aHamoroBeiM npeodpazosarenem 7 (LLAIT).

LIAIT 7 3amaer oOmuUi ypOBEHb YCHUJICHUS MPUEMHOTO TpaKTa, a Takke (OpMHUPYET KpHUBYIO
BPEMEHHOHN perynupoBku yyBcTBUTENbHOCTH (BPY). JluckpeTHOCTh YCTAaHOBKHM YyBCTBUTEIBLHOCTH 110
BPEMEHHM COCTaBIIsileT 2 MKC. B 1uama3oHe mMpo3ByYMBaHHS YCTAaHOBKA YYBCTBUTEIHHOCTHU
npousBogutcss B 1024 toukax. Jlannele noctynatoT B L{AIl 7 ot curnansHOro nponeccopa. OHu
CUHXPOHHU3UPOBAHBI OTHOCUTEIHLHO 30HIUPYIOIIETO UMITYJIbCA.

Curnanbl ¢ BBIXOJId YCHIIMTENS BBICOKOM 4YacTOThl | MOJArOTCs B aHAIOro-1udpoBoit
npeoOpazoBarens 2 (ALIIl), koTopblii TPOU3BOAUT WX IpeoOpa3zoBaHue B IudpoBoil koa. Yactora
muckperuzanuu curHanoB 80 MI'n. JlanpHeiimas oOpab0oTKka CUTHAJIOB MPOU3BOAUTCS B HU(PPOBOM
BUJIE TIOCPEJICTBOM YCTPOMCTB 3, 4, 5, 6, paboTaromux B pealbHOM BPEMEHHU.

JlanHbIe

7.
YyBCTBUTEJIBHOC TU |:> HAIT
npuemMHuka, BPY

v Bei6op pumbpa Bei6op pumb1pa
POBEHB OTCEYKHI HU BYU Pasnent
@ BXOJ|
4
6. 5. 4. 3 2. )
VYerpoiicteo udposoit Iudpposoit Ludpposoit ATIIT L
KOMIICHCHPO- bumbTp e TEKTOP b < Vcnmxx'{ein,
BaHHOU OTCEUKU HY BY BBICOKOH
4aCTOTBI
R S SO I SRR QU
v Jlnamazon
BXO/IHBIX CHTHAJIOB
8. KommyTatop +1Bum £10B
VY1bTpa3ByKOBbBIE CHTHAJIBI B Pexum 06paboTku TaxkroBas yactoTa
uu(GpoBOM MpeCTABICHAN CHTHAJIOB 80 MI'u

Puc. 4.4.1. biok-cxema MpUEeMHOT0 TPaKTa yIbTPa3ByKoBOro Jedexrockona Y9812,

Buavane curnansl npoxosaT nudpoBoi puiabTp BeicokUX yactoT 3. @unstp BU 3 dhopmupyer
aMIUTUTY/IHO-YaCTOTHYIO XapaKTEPUCTUKY MPUEMHOr0 TPaKTa. DTO HEOOXOAUMO Ui MOJY4EHUs
HaWIy4lIero COOTHOUIEHHS CUTHAN-IIyM. OWIBTP NPOU3BOAUT pacdeT JUCKPETHON CBEPTKH BXOAHOIO
CHUTHAJIa C HEKOTOPOil KOHe4YHOM nMmnynbcHOM xapaktepuctukoit (KUX-dunbtp). Hnuna ¢punstpa 64
oTcueTa CUrHaja. Pacuer BBIXOJHOTO cHrHana ocyiecTisercs ¢ dactorod 80 MI'n. B mpuemnom
tpakre Y/19812 ycranosneno mects GuiubTpoB BU, kaxaplif M3 KOTOPBIX MMEET CBOHM JHana3oH
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yactoT. Ha pucynkax 4.4.2. u 4.4.3. moka3zaHpl aMIUIUTYHO-4YaCTOTHBIC XapaKTEPUCTUKH (PHIBTPOB

0,6 -6,5MI'mu 0,8 —12 MI'L.

Bropoii stan 00paboTKH COCTOMT B JAETEKTHUPOBAHHM CUTHAJIOB. DTy OIEPAIMIO BBITOIHSET

HH(l)pOBOI;'I JETCKTOP 4, HCTGKTI/IPOBaHI/IC JaHHBIX, IMPEACTABICHHBIX B BUAC LEJIBIX YUCEI CO 3HAKOM,

HVCTBO OIIPECACIIICT MOAYJIb YHCJIA.

v

Yerpo
B curnane, momydyeHHOM ToOcCjie IETEKTHUPOBAHUS, MPHUCYTCTBYET Orudarouias HCXOTHOTO

BBICOKOYAaCTOTHOI'O CHIHajla, a TaKXE TIapMOHHMKHM BXOJHOI'O CHI'HAJIA. HeO6XOI[I/IMO BBIIACIINTD
0r1z16a}0u1y10 CUrHalla W IIOAaBHUTH BBICOKOYACTOTHBIC I'apMOHHMKH, T.C. OT(I)I/IJ'IBT];)OBaTI) ux. KpOMe

ABIIACTCA HpOCTOﬁ orepanucu.

TOr0, PUIIbTpAIHs IeTEKTUPOBAHHBIX CUTHAJIOB YIy4IlIaeT COOTHOIIEHHE CUTHAN-ITyM. [[j1st aToit e
CIIY>KUT IUPPOBOM GUIBTP HU3KUX YACTOT 5. JlaHHBINA QUIBTP TOXKE ABIsAETCS GUIBTPOM C KOHEUHON

)71

, ero juymHa — 32 otcuera curHaia. ®uietp HU 5 paboraer ¢ yactoro

80 MI'11. B mpuemuom tpakte umeercs math GuibTpoB HY ¢ wactoramu cpeza 12MI'm, 6 MI', 3MI 1,
[,5MTI'u, 0,75MI'n. B kauectBe mnpumepa Ha pucyHke 4.4.4. mokazaHa amIUIUTYJAHO-4aCTOTHAas

xapakrepuctuka Guiptpa HU ¢ yactoroii cpesa 1,5MI 1.

193

UMITYJICHON XapaKTEPUCTUKOM

Ed, [pynnoeoe epera sagepkd 406,25 Ho

B0 MM AHTHEMMMETHUHBIE PHABTR M=

Famcrp.

My

4acTOTHAs XapaKTepUCTUKa HU(POBOro (hUiIbTpa BHICOKUX YaCTOT

Puc. 4.4.2. AmmutyaHo

0,6 —6,5MI'm.

Ed, [pynnosoe sperA sagepsku 406,25 Ho

B0 MMy, AHTHCHMMETHUHEIR dUETp M=

Famckp.

Puc. 4.4.3. AMIMTY1HO-4aCTOTHAS XapaKTePUCTHUKA ITU(POBOTO GUIBTPA BHICOKHX YACTOT

0,8—-12 MTI'n.
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Puc. 4.4.4. AMInuTy1HO-4acTOTHAs XapakTepucTuka HudpoBoro GUIbTpa HUKHUX YACTOT C
yactoTo# cpesa 1,5 MI'.

[Mocnennss 0OpabOTKa CUTHAIOB MPOU3BOAUTCS YCTPOHCTBOM KOMIICHCHPOBAHHON OTCEUKH 6.
JlaHHOEe YCTpPOMCTBO NMPOW3BOIUT CPaBHEHHE CHTHaja MOPOTOBHIM ypoBHeM. Ecim curnanm Oosbime
1OpoTa, OH IepefaeTcs Ha BBIXOJ yCTpoHcTBa. Ecim ke cHrHaja MeHbIIe WM paBeH MOpory, TO Ha
BBIXOJIE YCTAQHABIHMBAETCS HYJIEBOE 3HAUYEHHE. YCTPOWCTBO KOMIIGHCHPOBAHHOH OTCeYku 6
IPOM3BOJIUT TOAABICHHE IIYMOBOW JOpPOXKKH Ha pa3BepTke naepekrockona. C MOMOILBIO 3TOrO
YCTPOICTBAa OTCEKAIOTCS CUTHAJIBI aKyCTHYECKOTO CTPYKTYPHOIO IIyMa. 3Ha4eHHE MOopora OTCEYKH
YCTaHABIUBAETCSl CUTHAJIBHBIM IPOLIECCOPOM.

KommyTtarop 8 mepekirodaeT mepefady CUIHaAJOB B MaMATh mpoleccopa. JInbo mepenarorcs
BBICOKOYACTOTHbIE OLIM(PPOBAHHBIE CUTHAIIBI, TM0O0 JE€TEeKTHPOBAHHBIE CUTHAJIBI.

B wutore, mpuemHbIil TpakT IeQeKTOCKONa MPOM3BOIUT MOJHYI HH(POBYI0 00pabOTKy
yIABTPA3BYKOBBIX CUTHaJOB. PexxuM paOoThl NMPUEMHOTO TpakTa YCTAHABIMBAETCS CIIEAYIOILUM
obpa3zom:

- yCTaHaBJIMBAeTCs JAMANa3zoH BXOJHBIX CUTHaIoOB +1B nnu +10B,

- BblOupaercs punstp BY ,

- BblOupaercs punstp HY,

- YCTaHaBIIUBAETCs YPOBEHb OTCEUKH,

- BbIOMpaeTcs BUJ CUTHaJIa BBICOKOYACTOTHBINA MIIN I€TEKTUPOBAHHBIH.

Hudposas yacts npuemHoro tpakra Y /19812 obnanaer pekopAHOI NMPOU3BOIUTEIHHOCTHIO —
7,2 MusUIMApa onepauuil B ceKyHay. [lepexon oT TpaIuIiMOHHON aHAJIOrOBOM 00pabOTKH CUTHAJIOB B
IpUEMHHKE YIBTPa3BYKOBOIO AedeKkTockomna K u(poBoit 00paboTke oOecreunBaeT:

- HaWIyyYlllee COOTHOLICHUE CUTHAJI-IIIYM,
- BBICOKYIO JMHEHHOCTh aMILIUTYIHOW XapaKTepUCTUKH TPHUEMHUKA,
- UJeaJbHYIO BOCIPOM3BOJIUMOCTh YACTOTHBIX XapaKTEPUCTHK MPUEMHHUKA.

4.5 MHN3o00paxkeHue y1bTPa3ByKOBbIX CHTHA/I0B. Pa3BepTka Tuna A

B nedexrockone VY9812 mnpumensercs TpaaMLIMOHHOE HW300paXK€HHE YIbTPa3BYKOBBIX
CUTHAJIOB, pa3BepTka Tumna A. Ilpunuun dbopMupoBaHus pa3BEpTKH IEMOHCTPUpPYET pUCYyHOK 4.5.1.
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Pa3zBepTka Tuma A mpezacraBisieT coOON 3aBUCHMOCTbh aMIUIMTYIbl CUTHaja OT BPEMEHH, NMPUYEM
OTCYET BPEMEHU MPOU3BOAUTCS OT 30HIUPYIOLIETO UMITYJIbCA.

3H ‘SEOCHTHANET Srpad gederTocKoa
/W
A)
JLOHHEIA 3%0CHIHAN
Tc Tp
T 1
=0 LOHHAA NOBEPXHOCTE
B) | M3an | —
—
AedekTsl
0BBEKT KOHTRONA

Puc. 4.5.1. 300pakeHue ynbTpa3ByKOBBIX CUTHAJIOB.
A) Pa3BepTka THna A.
b) Ilpo3ByurBanue u3enus NpsIMbIM yJIbTPa3ByKOBBIM IIPE0OPA30BATEIIEM.

Hactpolika pa3sBepTku XxapakTepusyeTcsl IByMs IapameTpamu: |C — BpeMs cIBUra Hayalla pa3BEpTKU
OTHOCHUTENIbHO 30HIUPYIOIIEr0 MUMIylbca (CABUT), [P — JUIMTEIBbHOCTh Pa3BepTKH (IIMPHUHA). DTU
napaMeTpbl yCTaHaBJIMBAIOTCS B MEHIO «DKpaH».

4.6 YcTraHOBKa YyBCTBHTEJbHOCTH

B ynpTpa3zBykoBOM KOHTpOJIE MPUHATO BBIPAXaTh YYBCTBUTEIBHOCTH, KOA(PGHUIIMEHT YCUICHUS
U aMIUTUTY/ly CHUTHajla B OTHOCHUTENIbHBIX €AMHHUIAX, B JemnuOenax. [lng crpaBku, OTHOIIEHUE
aMIUTUTY/L ABYX CUTHAJIOB B JIe[[MO€Iax BBIYUCISETCS CIEAYIOIUM 00pa3oM

A [1B] = 20*Log (AL/A0),

rae, Al — ammuTyna ucciaenyeMoro cursana, A0 — aMImMTyaa CUrHalla, OTHOCHUTENBHO KOTOPOTO
pOM3BOUTCS cpaBHeHUE, A [nb] — ammuTyna curHana B qenudernax.
AHaJIOTUYHO BBIpaXaeTcs B Jierroenax KodpGUIUeHT yCHIeHUs

K [1B] = 20*Log (K1),

rae, K1 — koadpdunuent ycunenus, K [n1b] — ycunenue B nenubenax. 31ech K03 GUIUEHT yCUICHUS
BBIYHUCIISETCS OTHOCUTENIBHO €JMHUIIBI.

YyscTBUTENBHOCTD JedekTockona Y9812 BripaxkeHa B KOX(PHUIMEHTE YCHIICHUS TPUEMHOTO
TPaKTa, KaKk 3TO MPUHATO B MUPOBOM MpakTUKe. UyBCTBUTENBHOCTh M3MEHsSETCs B mpeaenax ot 0 g0
80 b, yTO SKBUBAJIIEHTHO AMaNa3zoHy koddduirenton ycusiaenus ot 1 1o 10 000 pas.

O6m1ast yyBcTBUTENBHOCTH NprOopa Knp dpopmupyercs us tpex cocrapustomux (Puc. 4.6.1.)
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Knp = Ky + Kypy + Knpu(t) [15]

Ky — ko3 dunuent ycunenus [nb]. YcranaBnuBaercst B MeHIO “OKpaH’’, MyHKT “yCHJICHHE .

Kapy — Kk03QOUIMEHT YCHIEHHS CHUCTEMbl aBTOMATUYECKOM pErylIUpOBKH ycuiueHus [ab].
Hcnonw3yercs Tonbko B pexume “3axsar” crpoda AC/I#2. B octanbhbix ciaydasx Kapy=0 1b.

KBpu(t) — xoapduImeHT yCHIEHHS CHCTEMbI BPEMEHHOM PpEryJIMpOBKH YyBCTBUTEIBHOCTH [abB].
dopmupyeres B meaio “BPU”. Eciu BPY orkimoueno, Kpu(t) =0 nb.

ABy

701

60
Kepu(t)
501 JuarasoH
YCHITEHHA
MPHEMHOT O
TpaKTa

40 1 K apy

30

20 1

Ky

10 -

Puc. 4.6.1. ®opmupoBaHue 4yBCTBUTEILHOCTH B YIBTPa3ByKOBOM JedexkTockorne Y (9812,
JIuHMs KpacHOTO 1BeTa — o01Mil Ko puureHT ycunaeHus npuemMHoro tpakra Knp.

[IpencraBnenHoe pasnaeneHue oduieit uyBcTBuTeabHocTH Knp o cucremam (ycuieHue, 3axBar,
BPY) oOecneunBaer ruOKOCTb ¥ MHOIOBAPMAHTHOCTh METOJIMK HACTPOMKU YYyBCTBUTEIBHOCTH JJIS
IIPOBEICHUS HEPA3ZPYLIAKOLIETO KOHTPOJIA.

VYeranoBka kaxgoro u3 mapamerpos Ky, K,py, KBpu(t) npoussoxurcst pasnensHO, mo3TOMY
BO3MO>XKHBI CUTyallMM Korja ux cymMMma Knp BeixoauT 3a rpanuis! guanasona 0-80 nb. B Takom cinyuae
npousBoautcs: orpanndeHne Kmp na rpanunax Oab unu 80ab. OgHoBpeMeHHO Ha 3kpaH mpubopa
BBIBOJIUTCS] MHAMKAIUS OTPaHUYCHU.

[Tosicaum 310 Ha npuMepe. [lycTh npoBeneHa HacTpoiika mpudopa ¢ ucnosnp3zoBanuem BPY. Ha
pucynke 4.6.2.A cBepxy Tmoka3zaH TpaduK YyBCTBUTEIBHOCTH NpubOpa, CHU3Y BHUJA dKpaHa. B
HAaCTPOCHHOM cocTossHuK ycuneHue 20nb. Teneps, Uil M3MepeHMs IapaMeTpoB CUTHaIa 3X0l
ycwiienne Obuto yBenmmueHo 1o S0 nb — pucynok 4.6.2.b. B koHIle pa3BepTKH UYBCTBHTEIBHOCTH
MPEBBINIACT MaKCUMaNIbHYI0. O0II1ast 9yBCTBUTEIIBHOCTh orpaHudnBaeTcs Ha ypoBHe 801b. Ha sxpane
nedeKTOCKOoNa CBepXy MOSABISAETCS cepasi 1Mojioca, oKa3bIBarollasl, YTO B JAHHOM Juana3oHe BPeMEH!U
YyBCTBUTEIBHOCTH Npubopa Haxoautcs Ha rpanuie 80 nb.

AHanornyHo paboTaeT OrpaHWYeHHE YyBCTBUTEIBHOCTH Ha HWkHeW rpanunie Onb. B stom
cilydae cepasi ojioca 0TOOpa)kaeTcsi CHU3Y dKpaHa (Ha JTUHUHU Pa3BePTKH).
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40 40 -

20 Kepu(t) 201 Ky
Ky

KBpu(t)

Orpanndenne
YYECTEHTEAEHOCTH
Ha ypoeae +30 gE

31

31

L#1 sx0l %02

02

3xol

A |

A) Hactpoiika. VeuneHte 2015 B) Vcuneme 5018

Puc.4.6.2. Orpannuenue 4yBCTBUTEILHOCTH PUOOpA.

4.7 YpOBHHU YyBCTBUTEJbHOCTH

Korga roBopsit 06 ypoBHE UyBCTBHTEIBHOCTH IIPH BBISBICHUU M pa3OpakoBke Ae(eKToB, TO
[0JIpa3yMeBAETCSl HE TOJBKO YCHUJIEHHME MPUEMHOr0 TPaKTa M aMIUIUTYJa 30HIUPYIOIIEr0 HUMITYJIbCa,
HO M HEKOTODPbI ypOBEHb CHTHajJa Ha 3KpaHe npuodopa. B naHHoM ciydae peub uaer o0 ycTaHOBKE
aAMIUIUTYIHBIX IOPOTOB aBTOMAaTHYECKUX curHanu3aTopos aedexkroB AC/I#1 u ACLI#2.

Kak npaBuiio, B yIbTpa3ByKOBBIX AeeKTockonax aMIuuTyaHbii nopor ACJl oTcuuThIBaeTCs
0 DKpaHy, HarpuMep B IpolieHTax (mosHas BeicoTa 3kpaHa 100%). Hactpoiika OpakoBOYHOTO YpOBHSI
[0 aMIUIUTYJIe TpeOyeT OJHOBPEMEHHOW YCTaHOBKH ycuiieHus npueMHuka u ypoBHs ACJI no skpany.
B nporecce KOHTpoJs NePEKTOCKONMMUCTY YaCTO MPUXOJUTCS MEHITh yCWiIeHHe. TUNHUHBIN npumep,
KOrja HEoOXOAMMO YCTAaHOBUTH THUI JAedexTa, IePEKTOCKONMHMCTY HYKHO IPOaHAIU3UPOBATh
9XOCUTHAJIBI OT JAedeKTa MpH MPO3BYUMBAHUM €r0 C Pa3HBIX CTOPOH (aMIUTUTY/bl CUTHAJIOB CHIIBHO
oTnuy4aroTcs). JleeKTOCKONUCT BBIHYXK/IEH 3allOMUHATh YCWIEHHE MpPHEMHHMKA IMpU HACTpOiike
OpakOBOYHOI'O YPOBHS JUIsl TOTO, YTOOBI TOTOM BOCCTAHOBUTH €T0. DTO HEYJAOOHO.

B npubope V19812 ammnutynusie moporu ACH#1 u AC/I#2 (OpakoBOUHBIM YpOBEHB)
OpUBSi3aHbl K ycWieHHto npueMHuka. OHM BbIpaxkaeTcss B jaeuubenax. Ilpu u3MeHeHuun
YYBCTBUTEIBHOCTU Mpubopa mnonoxeHnue ypoBHs ACJ| MeHsiercsd, OTcCiexuBas AEHCTBUTEIbHOE
3HauUEHUE NMPeeIbHON aMITUTY/bl CUTHAJA.

[Tosicaum 310 Ha npumepe (cM. Puc. 4.7.1.). Ilycts ycranoBien OpakoBouHblid ypoBeHb AC/I#1
32 n1b mo »XOCUTrHaNy OT KOHTPOJBHOTO OTpaXKaTelsisd U yCUJICHHE NMPUEMHHUKA MPU MPOBEICHUH 3TOM
onepamuu Toxxke O0b10 32 1b (Puc. 4.7.1.A). Ctpo6 ACJI#1 pacnionoxxen Ha gunuu 0 n1b pazmerku
skpana. Ecim teneps ymeHpmuTh ycuiieHue 10 28 b, To ctpod ACJI#1 mepeMecTuTcs Ha JIMHHUIO
pasmetku 3kpaHa —4 b (Puc. 4.7.1.b). JlelictBuTenbHO, MBI yMeHbITWIHN ycuiienue Ha 4 ab. Torma
MpeIeNIbHO JOMMYCTUMAsl aMIUTATY/1a CUTHaa Toke yMeHbImnuTcsl Ha 4 n1b. EcTecTBeHHO, OpakoBOYHBII
ypoBeb ACJI#1 nomkeH OTCIASKHBATh MOJIOKEHUE MPEAETbHO JOMYCTUMOW aMIUIUTYAbl CUTHAJIA
COTJIACHO HACTPOMKH, T.€. TOXKE JOJKEH YMEHbIIUTCA HA 4 1b.
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“l . 1 #1 0 “' : i 0
1. L R
| L |

A) Yceunenme - 32 1b, B) YVcunenne - 28 1b,
yporens ACH#1 - 32 nb ypopenb ACJ#1 - 32 nb

Puc. 4.7.1. I3menenue nonoxenus yposHs AC/I#1 B COOTBETCTBUM ¢ U3BMEHEHUEM YCUIICHHUS
IpUEMHHUKA.

4.8 Ortcyer aMILIUTY/IbI CHTHAJIA

W3mepenne amMmiuTyabl CUTHaja B JenuOenax Bceraa TpeOyeT yKa3zaHUs YPOBHS, OTHOCHUTEIHHO
KOTOpOTO MPOU3BOJIUTCS OTCYET, T.€. ypoBHA 0 n1b. Heobxoaumo ycTaHaBiMBaTh pa3jinyHbIE YPOBHU
OoTCcYeTa aMIUIMTY/Abl B 3aBUCHMOCTH OT 3a/Jayd U3MepeHuil. B mpubope peanu3oBaHo 5 BapHaHTOB
U3MEPEHUS aMILIUTY/Ibl:

B ab no skpany.

B % 1o skpany.

B nb otnocutensHo 0 1b ycunenus.

B nb otHocuTensHo ypoBHs AC/I#1.

B nb otHocuTensHo ypoBHS AC/I#2.

W3mepenue aMIUIMTy CHUTHAJIOB TMPOMU3BOAUT celekTop (MeHio «CeneKkTop»), Npu4eM
JIOTIYCKAeTCsl OJHOBPEMEHHOE M3MEPEHHE AaMIUIUTYJAbl B JIBYX U3 ISTH BBILIE TEPEUUCICHHBIX
pexumax. PaccMoTpum moapoOHO pexXUMbl U3MEPEHUH.

H3mepenne aMIIMTYabl CUTHAJIA B Jenudenax nmo 3kpaHy. B gaHHOM pexxume amIuinTyna
CUTHaJIa OTCUMThIBaeTcs oTHocuTeNnbHO 0 b pasmerku skpana. [Ipu 3TOM He yuuThIBaeTCS YCUIIEHUE
npueMHHUKa. [IaHHBINA PEKUM COOTBETCTBYET BU3YaJIbHOMY OTCUETY aMILIUTY/IbI.

Ecnu ucnonb3yercs oTOOpakeHUE AETEKTHUPOBAHHBIX CHUTHAJIOB, dKpaH HMMEET PAa3METKy B
nerubenax B auanasone ot +3 no —20 nb. Yposenb 0 ab mpexacraBnsieT craHAapTHBIM ypOBEHb
nedexrockona. Ecnu ke oTOOpaxaroTcsi BBICOKOYACTOTHBIE CUTHAJBI, CepeluHa 3KpaHa (JIMHUS
pa3zBeptku) cocrtaBiser 0%. Hwuwxusas rpanuna skpana —100%, Bepxusis rpanuma +100%. [Ipu
M3MEPEHHIX aMIUIUTY/Ibl CUTHaIA B fieninOenax ypoau +100% wmm —100%, nmpuanmarores 3a 0 ab.

H3mepenue aMIUIMTYyAbl CUTHAJIa B NPOLEHTaX MO 3KPaHy. DTOT PEXHUM aHAJIOTUYEH
IpeAbIIYIIEMY C TOM JIUIIb PA3HULIEH, YTO aMIUIMTYZA BbIpa)kaeTcs B mpoueHTax. YposeHb 0 nb 31ech
npunumaercs 3a 100%.

N3mepeHue aMIIMTyabl CUTHA/IA B JAenudenax otHocutTeabHo 0nb ycunenusi. B nannom
peXHUMe yUUTBIBAaeTCSl ycuiieHue npueMHuka. Homp nenuben orcyera aMIuinTyasl cootBeTcTByeT 01b
pa3meTkn 3KkpaHa mnpu ycwieHnn Toxe Onb. Ecim nanmpumep ycraHoBineHo ycunenue 40nb u
aMIUIMTYyJla CUTHaJa 1o 3KpaHy —61b, To B JaHHOM pexxume Oyner m3mepeHa amruiuryaa —46nb. A
€CJIM aMIUTMTYJ]a CUTHAJA 1o 3KpaHy +21b, To JaHHbIM pexuM nact uamepenue —381b.

agrwNDE
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B stom pexxume 3a Ogb MpUHAT TPAKTHYECKU CaMblid OONBIIONW CHTHAJ, KOTOPBIH CIIOCOOCH
BOCIIpUHUMATh  AedekTockorn. [loaromy wu3MepeHHe aMIUIMTYAbl JAPYrUX CUTHAJIOB  JIaeT
OTpHULATENIbHOE 3HAUYEHUE Aen0e.

N3mepenne aMIUIMTYyAbl CUTHAJA B Jdenudenax OTHOCHTEIbHO YypoBHeiln AC/A#1 wiam
ACJI#2. DOTu pexuMbl SBISIIOTCSI OCHOBHBIMH IMpPU MPOBEICHUU HEPaA3pyIIAIOMIET0 KOHTPOJIS
u3nenuid. 3a Onb npuaumaercs BenuwuuHa OpakoBoyHOro ypoBHst ACJ (#1 mnu #2) 1 OTHOCHUTEIBHO
HEro MPOU3BOJAUTCS OIpeleieHre aMIUIUTYIbl B nenubOenax. Eciu curnan Beilie OpakoBOYHOIO
YPOBHSI, pe3yJabTaT HU3MEPEHHH — IOJIOKUTENbHBIE JEIUOeNbl, €CIU HUXKE — OTpPULIATEIbHbIE
IEnOEbl.

HeoOxoaumo caenath HECKOJIBKO 3aMeYaHUil OTHOCUTEIBHO U3MEPEHUI aMILTUTY/IbI.

1. Cenekrop apedexTockomna mocie 3axBaTa U OOpaOOTKM CUTHAla IMEPBUYHO OIpPEAEseT ero
aMIUIUTYyly B MacmTabe aHamoro-uudpoBoro mpeoOpazoBarens, a 3aTeM MNPOU3BOAUT pPacyeT
aMIUIMTYZbI B AenuOenax B 3aBUCUMOCTH OT YCTaHOBIEHHOro pexkuma. [loatomy mpousBoguTcs
U3MEpEeHNe aMIUTUTY/bl CUTHAJA, €CIIM TOJIBKO €ro MUK HAXOAUTCS B mpeaenax skpana. Ecnu xe
aMIUIMTY/1a CUTHAJIa BBIXOIUT 3a TPAHUILY KpaHa, U3MEPEHUs He BO3MOKHBI.

2. JlebexkTtockonm wuMeeT JBa peXUMa OTOOpPaKEHHS CUTHAJIIOB — JIETEKTUPOBAHHbBIE U
BbIcOKOYacToTHbIe. KoadduuneHt mepepayn MpUEeMHOrO TpakTa OTJIMYACTCS B ITUX PEKUMAX,
MO3TOMY HEJb3S COINOCTABJIATH HM3MEPEHHs] AaMIUIUTYIbl BBICOKOYACTOTHOTO CHUTHAala C
JNETEKTUPOBAHHBIM, JJa’Ke €CJIM BHIOPAH OJJUHAKOBBINA PEKUM U3MEPEHUI.

3. IlpueMHbIif TpaKkT AePEKTOCKONA COACPKUT MEPEKITI0UaTeNb JUANa30HOB BXOAHBIX CUTHaIoB +1B
nan £10B. Ilepexon ot nuanasona +1B B nuama3on £10B co3maer gonoiaHUTENbHOE OCiIabaeHNE
curHanoB Ha 20n1b c¢ morpemnocthto 12 ab. Ilpu u3MepeHHHM aMIUIUTYIbI COCTOSIHHE
NEPEKIIIOYaTENsI He YIYUTHIBACTCS.

4. YyBCTBUTENBHOCTb NIpHUOOpa, CKOPPEKTHpPOBAaHHAas  IOCPEJACTBOM  CHCTEMbI  BpPEMEHHOU
PEryIUPOBKH YyBCTBUTEILHOCTH, TAK)KE€ HE YUUTHIBACTCS MPH MU3MEPEHUU aMIUIMTYIbl CUTHAJIOB.
OTO mpaBUJIBHO, T.K. OCHOBHOE Ha3zHaueHue cucteMbl BPU — BrlpaBHUBaHUE aMIUIUTY] CUTHAJIOB
OT PABHOBENUKUX OTpaKaTelel, pPacHoOJOKEHHBIX HAa PA3NIUYHOW TIyOWMHE, WIM B CYIIHOCTH
obecrneyeHrne aMIUIUTYTHOTO ropora 6pakoBku (ctpoda ACJ]) B Buse TOpU30HTATBHON JIMHUU HA
JKpaHe.

5. UyBcTBUTENBHOCTH MPHOOpPA, CKOPPEKTUPOBAHHAS CHUCTEMOW aBTOMATHUYECKOH perylIMpoOBKU
ycuiieHus: B pexxume “3axBatr’ crpoba AC/I#2, He yuuThIBaeTCs MPU U3MEPEHUSIX aMIUIUTYIbI.
JlanHasi cuctema MpeaHa3HaueHa AJs MOJJAep)KaHUsS PeabHOM YyBCTBUTEIHHOCTH MpuOOpa Mpu
U3MEHEHUH KayecTBa aKyCTHUeCKOro KoHTakTa. Pexum “3axBar” crpoba ACJ/I#2 B OCHOBHOM
UCTIONB3YIOT NP paboTe O CHenHaIu3UpOBAaHHBIMU TPE0OPa30BaATEIIMU.

4.9 YcrpoiicTBO cHCTeMbl BpeMEHHOM peryiMpoBKH YyBCTBUTEIbHOCTH

W3BecTHO, 4TO aMIUIMTYyJa HXOCUTHAJA 3aBHCHUT OT PACCTOSIHHS MEXIy MpeoOpa3oBareieM U
nedexrom. B OmmxHEl 30He yiabTpa3BykoBoro mojst [1311 ata 3aBUCHUMOCT TIOCTATOYHO CJIOYKHAs, a B
JaJbHEW 30HE aMIUIUTYJla 9XOCUTHAjJa MOHOTOHHO YMEHBILIAETCS] C YBEIMYEHUEM PACCTOSHUS MEXITY
1211 u pedexTomM. DTO CBA3aHO C PACXOXKIECHHUEM YIBTPA3BYKOBOTO Iydka IMpeoOpa3oBarTers,
HaJIMYUEM TOTJIOLIEHUSI U paccestHUsl BOJIH B MaTepuaje u3jenus. B MeTonukax Hepa3pyllarolero
KOHTpOJISI TpeOyeTcsl MPOBOJIUTh Pa30OpakoBKy Ae(PEeKTOB MO UX pa3Mepy. B OonbIIMHCTBE cCiiydaeB
UCIIONIb3YeTCS KaKas-THOO KOHKpeTHas Mojelb naedeKTa, HanmpuMmep IUIOCKOJOHHBIM OTpa)kaTelb,
YIJIOBOM OTpakarenb (3apyOka), O0KOBOE NMUIUHIPHUYECKOE OTBEPCTHE, MPOMMWI W T.a. i Kaxmoi
MOJIEH pean3yeTcsi CBOS 3aBUCUMOCTh aMILIUTY/Ibl 9XOCUTHAJIA OT PACCTOSIHHUSL.

Ecnu HacTpouth OpakOBOYHBIN YpOBEHb UYBCTBUTEIBHOCTH MO AXOCUTHATY OT KOHTPOJBHOTO
oTpaxaress B oOpasiie, To A pa30pakoBKHU /1e(heKTOB MO pa3Mepy Hy:KHO ycTaHOBUTH mopor AC/ B
BUIC KpHBOﬁ JIMHUH, KOTOpasd YYHUTHIBACT 3aBUCUMOCTE aMIIJIUTYJIbl 3XOCUTHAJIa OT PACCTOSHUA. Oto0
00CTOSATETHCTBO AEMOHCTPUPYET PUCYHOK 4.9.1.A.
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PaboTtaert cucrema
BpeMeHHOoH

40 40
pPerynupoBKn
HYYBCTEHTENbLHOCTH
20+ 20+

31 3mn BpakogouHblii
BpakoBoUHbIR YpoBeHb
YPOBeHb

IXOCHTHan ot
KOHTPONbHOTO
oTpaxKaTenAa

IXOoCHIHan ot
KOHTpONbHOTO
oTpaxaTena

A) Bup Spaxosoynoro ypornus gedexrockomna bez E) BEpaxopo4HbIi ypoReHs qed eKToCKOIA Mocje
HenoB30EaHHA cHcTeMmbsl BPT HacTpoiikH crcTemer BFU

Puc. 4.9.1. Ilpuniun paGoThl cCUCTEMbI BpEMEHHOM PEryIUPOBKH YyBCTBUTEILHOCTH.

B ynbTpa3ByKoBBIX AedeKTOCKOoax MPUMEHsETCsl BpEMEHHAs PeryJMpoBKa UyBCTBUTEIBHOCTH.
Ee 3agaya — U3MEHUTh YyBCTBUTENBHOCT NMPHOOpA TaKUM 00pa3oM, YTOOBI aMIUIUTY/ bl 3XOCUTHAJIOB
OT OTpakaTesiell OJMHAKOBOM (GOpMBI M pa3MepoB ObUIM paBHBI HE3aBHUCUMO OT paccrosiHus (Puc.
4.9.1.b). Torga 6pakoBouHbIil ypoBeHb (cTpoO6 ACJI) mpeacraBnseT co00il TOPU30OHTAIBHYIO TUHUIO
Ha 3KkpaHe nedekrockona. [Ing storo cucrema BPY nomkHa M3MEHATh KOA(POULMEHT YCUICHUS
npubopa co BpeMeHeM.

Ha3naueHue cHUCTeMBl BPEMEHHON pEryJIMpOBKHM UYYBCTBUTEIBHOCTH — BBIPABHUBAHUE
aMIUTUTY/l CUTHAJIOB OT OTpakaTeledl OIMHAKOBOM (OpMBI M pa3MepoB, pAacHOJIOKEHHBIX Ha
pasnnyHoi riyomHe. Ha mpakTuke BbIpaBHHMBAaHUE aMIUTUTY/ BCErJa MPOM3BOAUTCS B HEKOTOPOM
UHTEpBAJC 3a€PKEK DXOCUTHAJIOB, T.€. B 30He BPY.

B npubope YJ19812 peanusoBano aBa cTuis HacTpoiiku cuctembl BPY - «Pydnoit» u «Teop.
Pacuer». Kpome TOro, mmeercs BO3MOKHOCTb BKJIIOUEHHMS M BBIKIIOYEHHsS Bcell cucremsl BPY.
[Tapamerpsl HacTpoiiku ansi oOeux CTWiIed XpaHATCS OTAEIbHO B MNaMsATH Npubopa, ¥ NpU
3alIOMMHAHUU HACTPOUKU TaK)KE COXPAHSIIOTCS HE3aBUCUMO.

Pabora ¢ mento cucremsl BPU npusenena B I1.6.7., mocnenoBaTenbHOCTh HACTPOUKH B KaXKIOM
u3 ctuieit oocyxnaercs B [18. B nanHOM myHKTe paccMaTpuBaeTCsl IPUHIUI JEHCTBUS U YCTPOHCTBO
cucremsl BPY.

Ctnab BPY «Py4ynoii». B nannom crune kpusass BPU 3anaercs ¢ nomompbto 16 touek. s
KaX/I0M TOYKM ycTaHaBiMBaeTcs 3anepkka u ycuwienue BPY. Kpuas BPY mpexacraiser coboit
Ha0Op NTUHEHHBIX OTPE3KOB, coenuHsIoMmUX Touku. Ha pucynke 4.9.2. nokazana kpuas BPU B ctuie
«Pyunoit». Ha Heil ormeuensl mapamerpbl HacTpoiku st Touku 09 (Ko, tg). B nmamazone ot
30HAMpYIOIIero ummyiasca g0 Toukd BPY 01 (Hayamo KpuBOi) ycHUJIEHHE IMOCTOSHHO M PaBHO
ycunenuto B Touke 0l. B nmumamazone ot Touku BPY 16 (koHen KpuBOI) M 10 KOHIIA JUaNa3oHa
npo3ByunBanus ycuiienue BPY paBHo ycunenuto B Touke 16.
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HuarazoH
YCHIIeHHA
[IPHEMHOTO
02 03 11 TPaKTa
30
20 1
Ky
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o to o
Puc. 4.9.2. ®opmuposanue kpusoit BPU B ctusne «Py4unoii».

Mento BPY «Pyunoit» o0ecrieunBaet BIOOp 110001 M3 16 TOUeK M YCTAaHOBKY €€ IMmapaMeTpoB.

Cy11ecTBYIOT HEKOTOpPbIE OTPAaHUYEHHU S B HACTPOMKE:

- ycuienue B Touke BPY B cymme ¢ ko3 unmentom ycunenus: Ky orpannumnBaercs B auanazone 0
— 80 b, T.e. B tnana3zoHe ycuieHUs IPUEMHUKA,

-  MMHHUMAJIbHBIA JJUCKPET YCTaHOBKH 3aJiep:Kku Touku BPY 2mkc,

-  MMHMMAaJbHas 3ajaepkka Touku 01 (HayanpHas TOYKa) OTHOCUTENIBHO 30HIUPYIOIIEro UMIynbca 4
MKC,

-  MMHHMAaJIbHas 3ajiepXKKa Mex1y coceqHuMu Toukamu BPY 6 mxke,

- MakcuMalbHas 3aJepkka Touku 16 (mocrmegneil Touku) 1998MKC, HAOMHUM, YTO JMANa3oH
npo3ByunBanus 2000Mkc.

B octansHoM napametpsl Touek BPY MoryT ObITh YCTaHOBIIEHBI TPOU3BOJIBHO.

Cruns «PyuHoi» npeaHasHaueH [ HacTpoiiku BPY mo sxocurHamam OT KOHTPOJBHBIX
OTpakaTesieil, pacroJIOKEHHBIX Ha pa3auyHol rinyOomHe. [l 2To 1enu  MCHOJIb3YIOTCS
cHenualn3upoBaHHble 00pa3lpl, HampuMmep o0paslbl € IUIOCKOJOHHBIMU OTpaKaTelsIMH WJIH C
OOKOBBIMH LIMJIMHAPUYECKUMHU OTBepcTUsMH. [locnenoBaTenbHOCT, HACTPOHMKH — OMpesensercs
KOMOWHaIMen oTpaxareneil B oOpasme. OOBIMHO € KaxAbIM OTpa)xkaTesdeM (IXOCUTHAIOM)
COMOCTABIISIETCS OJJTHA TOUKA HACTPOMKH.

JlepexTockonm aBTOMaTHYECKHM MPOM3BOAUT TnepepacueT KpuBoil BPU mnpu wusmenenuu
napamMeTpoB Kakoh-1r00 Touku. KauecTBO HACTPONKH KOHTPOIUPYETCS BU3YAIBHO (110 IKpaHy).

Cruns BPY «Teop. Pacuer». CTuib TeopeTHUECKH pacueT HpeIHa3HayeH IJIs 3aMEeHbI
TEXHOJIOTHH KOHTPOJsA ¢ wucronb3oBanreM APJl mmarpamm, APJ] mkan, SKH agwmarpamm u T.10.
Koppekuust ycuneHuss mpueMHHKa BO BpeMeHHU (OT paccTosHMsI 110 nedeKTa) B JaHHOM CTHIIE
MIPOU3BOJUTCS HA OCHOBAHUU M3BECTHBIX TEOPETUUECKUX 3aBUCUMOCTEH (110 Gpopmynam).

CrabunbHasi, XOpOIIO BOCIPOU3BOAMMAs CBSI3b AMIUIUTYJIbI AXOCUTHAJa C PACCTOSHUEM [0
nedexra HaOMOAaeTcs TMpPU  €ro MPO3BYYMBAHMU B JIajJbHEH 30HE YIBTPAa3BYKOBOIO IOJIA
npeobpazoBarens. Cpady He0OXOIUMO OTMETUTh, 4To cTHiIb «Teop. Pacuer» MOXHO NpPUMEHSATH
TOJILKO B METOJIMKAaX KOHTpPOJs, Iie oOecreyrBaeTcsl Mpo3BydyMBaHUE Ae(PEKTOB B JaibHEH 30HE
yIbTpa3BykoBoro moss [19I1.
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@opmyibl  pacdyeTa aMIUIMTYIl 5SXOCHTHAJIOB B Ppa3MYHBIX BapUaHTaX MPO3BYYHMBAHUSA
npejacrasiensl B Taou. 4.9.1.
®opmyiel Tabd. 4.9.1. B kauecTBe apryMEHTOB COJIEPKAT CJICTYIOIINE BETMYUHBI:
R — paccrosinue Mexty mpeoOpa3oBaresieM U oTpaxkareseM B rpejaenax 30Hb1 BPY,
Ro — paccrosinue mexay [1911 u oTpakarenem B Hauase 30061 BPY,
0 - KO3 GUIMEHT 3aTyXaHUsl, YUUTHIBAIONIHIA TTOTJIOIIEHUE U PaCCeSTHUE BOJH B MaTepHUale.
B dopmynax Tabn. 4.9.1. mpoBeneHO HOPMHUPOBAHWE AMIUIMTYIbI dXOCHTHAJAa OT OTpakarens A,
KOTOpasi MEHSIETCS C PacCTOSIHUEM, Ha aMIUIUTYLy onopHOTO ypoBHs Ag. Cuctema BPY xoppektupyer
YYBCTBUTEIBHOCTh B HEKOTOPOM HHTEpBajie BpeMeHHU. |’ paHHIlbl JaHHOTO WHTEpBaJla COOTBETCTBYIOT
JUana3oHy paccTosHui a0 aedextoB. Koppekins mpou3BoIUTCS HAYMHAS C HEKOTOPOTO PacCTOSHUS
Ro — navano 3ousl BPU u manmee. Benmuuuna Ag mpencrtaBisieT coOOW aMIUIUTYIy 3XOCUTHAJIa OT

OTpaxarejisd JaHHOI'O THIIa U pa3MEpa Ha paCCTOAHHUHA Ro , T.€. B HAa4aJIC 30HbI BPY.

Tabm. 4.9.1. TeOpeTI/IquKI/IC 3aBUCHMOCTH aMIIJIUTYJbI 3XOCUTHAJIA OT paCCTOAHMUA.

Ne| IIpeoGpazoBar | OTpaxa- ®opmyna, Tun kpuoii BPY [Tpumepsi
ellb TeJlb

1 [1IDII Kommakrt- [Ipo3ByunBaHue NPSIMBIM WU
00BEMHBIX HBII HakJIoHHBIM 1311,

BOJIH A/AEEXP[28(Ro-R)]*(Ro/R)? | OTpakatess HeGOMBIIOT0
pa3mepa — cepa, nopa,
Tun kpusoit R™ LIUIAKOBOE BKJIIOYEHUE,
IUIOCKOJJOHHOE OTBEPCTHE,
3apyOKa.
[Tpotsixen- [Ipo3ByunBaHue NPSIMbIM WIH
HBIN HakJIoHHBIM 1311,
A/A=EXpP[28(Ro- JnuHHBII oTpaXkaTemb
R)]*(Ro/R)*? HEOOJIBIIIOTO MONIEPEYHOTO
pa3mepa — O0OKOBOE
Tun kpusoi R™32 LAJIMHIPUYECKOE OTBEPCTHE,
a3, HempoBap.
beckoneu- [Ipo3ByunBanue npsmeim [1911,
HBIN OTpakaTelb — JOHHas
AJA=EXP[28(Ro-R)]*(Ro/R) | moBEpXHOCTS.
[Ipo3ByunBaHNe HAaKIOHHBIM
Tun kpuBoit R™ [1911, oTpaxarens — yroiu
oOpa3sna.

2 | IIDI1 Kommnakrt- TIOI1 BoaH Pames,
MIOBEPXHOCT- HBIN oTpakaTeib HeOOJIBIIIOTO
HBIX BOJIH A/A=EXp[28(Ro-R)]*(Ro/R) | pasmepa Ha OBEpXHOCTH —
(BostH Pamnest) TpPELIMHA , KAl Macia,

WINA B YaCTHOM Tun xpuBoii R ™ BEPTUKAIbHOE OTBEPCTHE.

ciyuae 11011 I13I1 BomH JI>MOa,

BOJIH B TOHKHUX oTpakaTeib HeOOJIBIIIOTO

TUTACTUHAX pa3Mepa Ha NOBEPXHOCTH WM B

(BOIHBI CEUEHHH TUIACTHUHBI —TPEIINHA,

JI>mba) Karulsi Maclia, BEpTHUKAJIbHOE
OTBEPCTHE, MOPA.
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[IpoTsikeH- [I3I1 Bosin Pamses,
HBI OTpa)kaTejb Ha MOBEPXHOCTH
A/A=EXpP[28(Ro- nepeceKaeT BeCh

R)I*(Ro/ R)ll 2 YIIbTPa3BYKOBOM My4OK —TOpELL
U3JIeNHsl, JUIMHHAS TPeIrHa,
nas.
Tun kpuBoi R™/2 [1211 Bonn JIramba,
OTpa)kaTesb Ha MOBEPXHOCTH
VI B CEYCHUHU IJIACTUHBI
nepeceKaeT Bech
YABTPa3BYKOBOM MY4YOK — TOPEIl
U3JIeNHsl, JUITMHHAS TPelrHa,
a3, BOJIOCOBHHA.

3 | II2I1 BonH B Hert nenenus JIrobas akycThueckas
NpPYTKax WIN B |HA TUIBI A/A=EXp[28(Ro-R)] HEOHOPOJHOCTh Ha
MTPOBOJIOKE oTpakaTe- MOBEPXHOCTH WJIU B CEUYCHUU

nen Tun kpuBoi R™ U3/,

Cucrema BPY ¢dopmupyer BpeMeHHYIO 3aBUCUMOCTh KO3(pHIMEHTa YCHJIECHHs NpUEeMHHKA
Kepu(t) (cm. [14.6.). B ctune “Teop. Pacuer” Beinensiercs 3oa BPY ot Toukn Havanmo (tl1) 70 Touku
KoHell (t2) — pucyHok 4.9.3. B nuamnazoHe OT 30HIMPYIOLIET0 UMIYJIbca A0 TOYKH HA4Yajlo yCUIICHHE
IIOCTOSIHHO, €r0 3aJaeT BeJuunHa — cIBUT (1b). YcuiieHue NpueMHOro TpakTa KOppPEeKTHpYeTcs B
npezenax 30H6I BPU cormnacHo BeIOpaHHOM TeopeTnyeckoit 3aBucuMocTH. Touka «Havano» yka3biBaeT
paccrosHue Rg , OT KOTOpOro HayMHAETCSl KOMIIEHCAIMsl YMEHbBIIEHMs AaMIUIMTYIbl 3XOCHUTHAJA.
Ycunenue KkoppekTupyercs (yBeJIHMUuBaeTcs) 10 TOUKM KoHell. B mpenenax 3ous1 BPU ¢opmupyercs
nepenajx ycuwieHus (nb). OT Touku KOHeI M 10 caMOro KOHIA JMana3oHa MpO3By4yUBaHHs (2 McC)
YCHUJIEHHE TOCTOSIHHO ¥ PaBHO CyMME CJBMra M mepenana ycuiaeHus. OTMETHM, 4TO CABUT YCHUJICHUS
MOYKET NMPUHUMATH IOJIOKUTENbHBIE U OTpULaTeIbHbIe 3HaueHus neuubden. [Ipu u3menenuu cupura
[nb] Bca xpuBas BPY nepememaercs BBEpX wWin BHU3, cM. Puc. 4.9.3.

B mento «Tun kpusoit BPU» 3amarorcs cinegyromue napaMeTpbl TEOPETUYECKON 3aBUCUMOCTH:
COOCTBEHHO THIT KPUBOM — R"? , R"%? , R™ , R"/2 , RAO, koa¢dunmeHT 3aryxanus [1b/M]| u ckopocThb
3Byka [m/c]. Ilpu ycranoBke Tuma kpuBoii BPU cnenyer pykoBoacTBoBaTbes Tabmumei 4.9.1.
KoapduumeHnt 3aryxaHus yCTaHaBIMBAIOT [0 CIPAaBOYHBIM JIaHHBIM O MaTepuaylie WIH ero
ONPEACISAIOT SKCIEPUMEHTANIBHO. OTMETHM, YTO CKOPOCTh 3BYKa B JAHHOM MEHIO H