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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,

13 https://a3-eng.com/



46.5537.001.01.000 PO

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 HMKaK HE CBS3aHa C
napamMeTpamMM HaCTPOMKH IiyOMHOMepa. 3HaueHUe CKOPOCTH 37eCh MPEJICTaBIseT cO00i HU3NIECKyIo
BEJIMYHMHY, C Y4ETOM KOTOPOH NpPOM3BOJIMTCS pacueT ociallieHusi CUTHama oT BpeMeHH. CKopocTh
3BYKa 3aBHCHUT OT MCIIOJIB3yEMOT'0 THUIIA BOJIH. E€ Hy)KHO BBOZIUTS €I1I€ pas.

Mento “Teop. Pacuer” oOecrneunBaeT BBIOOpP M YCTAaHOBKY BPEMEHHOTO IOJIOKEHHS TOUYEK
Havana 1 KoHIa 30u61 BPU (11, t2). B kaxmoit u3 Touek mpou3BOAUTCS yCTaHOBKA ycumeHus. [Ipudem,
B Touke Hayajo (t1) 3amaerca casur kpuBoit BPY, a B Touke KOHEll peAakTUpyeTcs nepenan KpuBoi
BPY (cM. Puc. 4.9.3.). YcraHoBKka ciBura B TOUKE Haydajlo IepeMelaeT Bcro kpusyro BPY Beepx win
BHU3. [Ipn penakTupoBaHMM YCWIEHHS B TOYKE KOHEI M3MEHSETCS TOJBKO nepemnaj KpuBoil BPY.
Ilepenan xpuBoit BPU perynmupyercs myrem koppekiuu 3atyxanus [ab/m]. Ecnu kosdduunment
3aTyXaHUsl U3BECTEH U YCTAaHOBJIEH, HEJIb3s PENAKTUPOBATh YCUJIEHUE B TOUKE KOHEII.
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ABy
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20 1

Ky
104

Touka Tougra
Hauano Komnern

Puc. 4.9.3. ®opmuposanue kpuBoit BPY B cTuie “Teop. Pacuer”.

[Tpn u3mMeHeHuM Kakoro-aubo u3 napamerpoB cucrembl BPU nedexrockon aBTOMaTHUECKH
IPOM3BOJUT IepepacueT Bcell kpuBoil. Ha skpane npubopa m3olpaxaercss OAHOBPEMEHHO pa3BepTKa
9XOCUTHAJIOB U KpuBast BPY, 4To nmo3BosseT BU3yaabHO OTCIEKUBATh KAYECTBO HACTPOUKH.

Crune BPY “PydHOii” B OCHOBHOM mpeAHa3HadeH A HacTpoiku cucreMbl BPU npu
NPO3BYYMBAaHUM WU3JENUN B OirkHeW 30He yiabTpazBykoBoro moiss IIOII, T.e. mamoraGapUTHBIX
uznenuii, a ctuip “Teop. Pacuer” — mpu nmpo3By4MBaHUM KPYIHOTAO0APUTHBIX M3JENUN B JNanbHER
30H€ ynbTpa3BykoBoro nojs [1911.

[TPUMEYAHUA:
1. Tlpu Be16ope MeHto «BPU» otkimtouatorcest ctpodbt ACI#1 u AC/I#2. Curnanuzanus 1eeKToB He
BBIJIa€TCSl.

2. Bribop meno «BPU» otkmouaer pexum «3axBaty ACJI#2, ecnu oH Obul ycTaHoBieH. Bennuuna
KOPPEKLIMH YCUJIEHUS peXHnMa «3axBaT» yCTaHABIUBAETCS B HOJIb.

3. Ecmu cucrema BPY BkiroueHa, Bo Bcex pexxumax paboTel mpubopa aeiicTByer HacTpoiika BPY B
COOTBETCTBUM C BBIOpaHHBIM cTHIIeM. CTHIIb HACTPOHMKH OTOOpa)kaeTcsi B CTPOKE YCHJICHHS B
BEpXHEHN 4aCTH DKPaHA.

4. B cnyuae BbIXOJa OOILIEro yCWJICHHUs NMPHEMHUKA 3a mpexaensl auanazoHa 0 — 80 nb mossnseTcs
cepas 1oJjioca Ha BepXHel WM HUKHel TuHuM pa3BepTku (cM. [14.6.). Ilpu Bei6ope meHto BPY sta
WHIMKAIUS BBIKIIOYaeTcs. BMecTo Hee BBIBOAWTCS MHAMKAIMS Ha rpaduke kpuBoit BPU. Ilpu
BbIXOZ€ 3a npenensl quanazoHa 0 — 80 nb nmonoxenne nmuHun BPY orpaHnumBaeTcs M TaHHBIN
OTPE30K JIMHUU T10ICBEUUBACTCS LIIyMOBOM KaHBOM.

4.10 CeneKkTop CHTHAJIOB

Yacrto Ha sKpaHe jaedexkTockorna HaOII0JaeTcs HECKOJIbKO 3XOCHTHajIoB. Bo3HMKaeT 3amaua
W3MEPEHHs MMapaMeTPOB KaKOTro-TuOO0 W3 HUX. s 3TOW Ienu CIyXKHUT CEIEKTOp — YCTPOWCTBO
BhIZIeNIeHNsI curHana. B gedexrockomne Y /(9812 cenexkTop peann3oBaH MpoOrpaMMHBIM CITOCOOOM.

Cenextop pabortaer cienyromum obpasom. Ha skpane medexTockoma oToOpakaeTcsi CUMBOJ
cenekropa — OykBa S B pamke (Puc.4.10.1.). TlomokeHne cuMBOJIa ceIeKTOpa MO BEPTUKAIN 3a7TaeT
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aAMIUIMTYIHBIM MOPOT MOMCKA CUTHAJA, a €ro IMOJIOKEHHE MO TOPU30HTANIM ONpeAessieT HadyalbHYIO
TOYKY TIOMCKa I10 BpPEMEHH. AMIUIMTYJIHBI TOPOT CEJIEKTOpa M300paKaeTcs JBIOKYIICHCS
ropu3oHTaIbHON nuHUel. [lowck curHama MpOUCXOAMT CleBa-HANPaBO OT CHUMBOJIA CEJIEKTOpa [0
KOHIIA Pa3BEPTKH.

Mapkep 3axBaTa
CHUrHana
T
Mapkep
Cumson cenektpopa N3MepeHus
3afiepKKN
AMNNUTYAHBIA Nopor

|

|

T i
Puc.4.10.1. 3axBaT 3X0cUrHaia ¢ MOMOIIBIO CEJIEKTOPA.

Ecnu sXocurHan mpeBBIIAET MOPOT CEJIEKTOpa B O0JIaCTH TMOWCKa, OH OoOHapyxeH. [lamee
IPOU3BOJUTCS] AHAJIU3 CUTHAJA OT TOYKM OOHApPYXEHHUS B HEKOTOPOM MHTEpBaje BpeMeHHU. [laHHBIN
MHTEpBaJl 3aJaeT MapKep 3axBara. Mapkep 3axBaTa M300pakaeTcsi B BUAEC OTpe3Ka rOpPU30HTAIbHOU
JUHUM, JJMHA KOTOpPOro IOKa3bIBaeT HMHTEpPBal BPEMEHU, a IOJIOKEHHE MapKepa IO BEpTHUKaU
YKa3bIBaeT aMIUIUTYAY MAaKCUMaJIbHOTO CUTHAaJA.

W3mepeHune mnapamMeTpoB 3XOCHTHala, 3aJ€p>KKM U aMIUIMTYbl, IPOU3BOJIUTCS B Ipeienax
MapKepa 3axBaTta.

AMIIIUTYya CUTHalIa U3MepsieTcs B JBa 3Tana. BHavane HaXOJUTCs MaKCUMAalbHBIA OTCUET
CUTHaja B IpejesiaX MapKepa 3axBara, 3aT€M IPOBOAMTCSA BBIYMCIEHUE aMIUIUTYIbl B AenuOernax.
Pesynprar (1b) 3aBucuT OT TOrO, Kakoil ypoBeHb mpuHAT 3a 0 b, T.e. ompexaensercs pexUMOM
U3MEpEHMUS.

W3mepeHue 3a7ep KU CUTHANIA TIPOU3BOJAUTCS pa3IU4YHBIMU CIoco0aMu: Mo (pOHTY CUTHaja,
[0 MHUKY WJIM METOJIOM Iepexojia yepe3 Holb. MOMEHT BPEMEHHU, B KOTOPOM IPOBEIECHO M3MEPEHUE
3a/Iep’KKH, 0TOOpa)KaeTcsi Ha SKpaHE C MOMOIIBI0 MapKepa 3aJIEPKKH.

Bce mapameTpbl cenexTopa, aMIUIMTYAHBIH IOPOT, IOJOKEHUE IO TOPU3OHTANIH, MIMPHUHA
MapKepa 3axBaTa, yCTaHaBIMBAKOTCA B MEeHIO “Cenekrop”.

4.11 W3mepwuTtenb 3a1epKKH

W3mepuTenpb 3aepKKH SIBIISETCS AIeMEHTOM ceekTopa. B nedexrockone Y/19812 peanuzoBano
Tpu cnoco0a M3MepeHHs 3aJIep’KKU YIbTPa3BYKOBBIX CHTHAJIOB: MO (PPOHTY CHTHaNa, MO MUKy U
METOJOM TIepexoJa uepe3 Houb. M3MmepeHue 3aiepKKW IPOU3BOAUTCA CEIEKTOPOM (MEHIO
«Cenexropy). [IpuHIUT U3MepeHUs s TIEPBHIX IBYX CIOCOO0B AEMOHCTpUPYET pucyHok 4.11.1.
Crioco6 u3MepeHus: 3aJepKKM HSXOCHTHAJIAa MO (POHTY pealn3oBaH B OOJBIIMHCTBE MoOJIENEi
yIABTPA3BYKOBBIX JE(PEKTOCKOMOB. 3/1eCh BpeMs 3aJepKKH OIpenenseTcs OT MOMEHTa W3Iy4eHUs
30HJMPYIOLIETO UMITYJIbCa O MOMEHTA MIPEBBIILIEHUS dXOCUTHAJIA HaJl TIOPOTOM CeleKTopa — T g.
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W3mepenue 3aepKKH M0 MUKY MPOU3BOJIUTCS B TOUKE MAaKCUMyMa 3XOCHTHaia — [ . [Ipuuem
HaXO0JK/IEHHE MaKCUMyMa OCYIIECTBIISIETCS B TIpe/iesiax Mapkepa 3axBara cenekropa (cm. 11 4.10).

Js  AEeTEeKTHPOBAaHHBIX JXOCUTHAJIOB 3HAUCHUs 3aJCPKEK ¢ u T, orianyarTcs
npUOIN3UTENBHO HA Y2 UX JUIUTEIHHOCTH.

Tn

3K
IXOCHIHaN

Mopor

Ty

Puc. 4.11.1. U3mepenue 3aep>KKu 3XOCUTHANIA 110 (POHTY U TIO MHKY.

W3mepenus 3aaepkku “o muky”’ U “no (pOHTY”’ MOTYT HCIIOJIB30BAaThCs Ui aHalIu3a
BBICOKOYACTOTHBIX CHUTHAJIOB. AJITOPUTM M3MEPEHUM 37€Ch TAKOW K€, HO €CTh HEKOTOPHIC OTIHYMS.
BricokoyacTOTHBIN CHUTHAJI UMEET TOJIOKHUTENIbHBIE M OTpHUIATeNbHbIE Moiynepuoasl. Ecau mopor
CCJICKTOpAa YCTAaHOBHTH TOJIOKUTEIBHBIM, TO B PEXKHME “TIO (PPOHTY’ H3MEpPEHHE IPOU3BOJIUTCS B
TOYKE TPEBBIINICHUS] CUTHAJIa HAJl MOPOrOM, a B PEKHUME “TO MHUKY 3aJepiKKa OMpenesseTcss Ha
MOJIYIIEPHOJIE ¢ MAKCUMAIBHOW aMILTUTYy 0. Eciu ske mopor ceyekTopa oTpUllaTeNbHBIN, U3MEPEHUE
3aIepKKH “TI0 (PpOHTY” TPOU3BOIAUTCS B MOMEHT MOHWKEHHUS CUTHAJIA IOJ TMOPOT U “TO THUKY’
HaXOJUTCSI MOMEHT BPEMEHU C MAKCUMAJIBHON OTPUILIATEIbHOM aMIUIMTYIOM CUTHAJIA.

Crioco6 u3MepeHus 3aep kKU 10 MePeXo/ly CUTHAIA Yepe3 HOJb NosicHseT pucyHok 4.11.2. B
JTAHHOM CJIy4ae aHAJTU3UPYIOTCS TOJIHKO BHICOKOYACTOTHBIE CUTHAIIBI.

MOMEHT DEI{&P}"}I{EHHH DXOCHTHATIS

. (_ﬁ[)ﬁ;"" 3

MOMEHT HZMEPEHHI SANEPEEH DXOCHIHATIA

Puc. 4.11.2. 3Mepenue 3a1ep>KKU BBICOKOYACTOTHOT'O 3XOCHUTHAJIa METOJIOM MEPEX0a 4Yepe3 HOJb.

W3mepenne mnpou3BoAMTCS B JBa dTama. BHauyane mpoucxoauT oOHapyKeHHWE CHTHajda B
MOMEHT IPEBBIIIEHUSI €0 HaJl IOPOrOM CEeIeKTOpa. 3aTeM OCYILECTBISETCS TOMCK MOMEHTAa BPEMEHH,
B KOTOPBIH CUTHAJI IEPEXOIUT HYJIEBOE 3HaUCHHE (M3MEPEHHE 3a/I€PKKH ).

Ha pucynke 4.11.2. uzoOpaxkeH mpoliecc M3MEpPEHHs B Cilydae MOJIOKUTEIBHOIO IOopora
cenekropa. s OTpULIATENILHOTO MOpora M3MEpeHHe 3aJEpKKU NMPOUCXOAUT aHanornyHo. Curaan
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OOHapy>XMBAETCS MPU €ro yMEHBIICHHH (HUXKE MOpOTa), a U3MEPCHHUE 3aJICPKKU IPOU3BOIAUTCS B
OmkaiIel TOUYKe Tepexoa CUrHaja 4epe3 HOJIb (CHU3Y-BBEPX).

Jannsiii cioco® u3MepeHus 3aJepKKU 00JIaJaeT BBICOKOW CTaOUIIBHOCTHIO, T.K. MOJOKEHHUE
TOUKH Iepexo/ia CUTHAJa Yepe3 HOJIb HE 3aBUCUT OT aMILIUTY/Ibl CUTHATIA.

3HaueHue 3aepKKH CHUTHAJIa, U3MEPEHHOE B Pas3lIMYHbIX peKMMax (pa3sHbIMU criocoOammu),
Oyzer oTinyaTthCs. DTO OOCTOSTENHCTBO HYKHO YUYUTBHIBATH IPH HACTPOWMKE TIIIyOMHOMEpa, T.K.
MCXOJHOW BEJIMYMHOM 1715 pacyeta koopauHat nedekra X, Y u H — sBisercs 3aaepxkka.

PaccmoTrpum morpemHocTH u3MepeHuMid. [l Bcex CHOCOOOB HM3MEPEHUH  3a7CpiKKH
XapaKTepHO OMNpeeIeHne MOMEHTa BPEMEHM, B KOTOPOM CHUTHAJ MepeceKaeT HEKOTOpblil mopor. B
o01ieM ciydae UMEeeTCsl TPU COCTaBIISIOUINX MTOTPEIIHOCTH:

- MOTPEIIHOCTh, CBSI3aHHAsl C KOHEYHBIM HHTEPBAJIOM TUCKPETH3AIUU CUTHAA,
- MOTPEHIHOCTh, BHOCUMAasi HETOYHOCTBIO YaCTOThI JUCKPETU3AIIHH,
- MOTPENIHOCTh U3-3a HeCTAOUJILHOCTU CUTHAJA (M3MEHEHHE CUTHAJIA BO BPEMEHH, HAaJINUKe IIyMa).
YacroTa AMCKpETU3allUMU YIbTPAa3BYKOBBIX cUrHaOB B mpubope Y /19812 cocrasnser 80 MI'm.
Ecnu mpoBoauTh u3MepeHue 3aJep>KKH MO 3THM JIaHHBIM, TO MUHMMaJbHAasi UHTEPBaJ MOrPEUTHOCTH
OyZeT paBeH JUIMTETLHOCTU OJHOTO MEepUoia TUCKPETH3auH, T.€. 12,5Hc. J{71s noBBIIeHUs] TOYHOCTH
B JIe(heKTOCKOIE MPeayCMOTPEHa TOMOIHUTENbHAs 00paboTKa CUTHAJA C TOMOIIBIO CIUIAH-(YHKIIHIA
(crmaitH uHTepnonsAuus curHanoB). CylnHOCTh 00pabOTKH COCTOUT BBIYUCIICHUN BETUYMHBI CUTHAJA B
cepenuHe Mexy Toukamu auckperuszanuu (Puc. 4.11.3.). CraiiH-QyHKINS annpoOKCUMHUPYET CUTHAT
M0 YeThIpeM OnmkaiiuM Toukam oTcueta. [locie oOpaboTku HMHTEpBaNl AUCKPETU3AIMH CUTHAJIOB
CTaHOBUTCA 6,25 HC, UTO COOTBETCTBYET YacToTe Auckperusaunu 160MIm.

Iropor rnocne cnianH MHTePNonALMK YacToTa

OTCUYETOB CUrHana yBenuumMeaeTcA B 2
pasa 160 MMy

q
Ta 12,5 HC

NOrpeWHeCTE

. 3,125 He
HCXOIHBIH CHITHAT

ACTOTAa OTCIETOR
80MI '

6,25 He

Puc. 4.11.3. IloBbllIEHNE TOYHOCTH U3MEPEHNUS 3aI€PKKH C TOMOLIBIO CIUTAWH HHTEPIIOJISILIUH.

B mndpoBbIX ycTpoiicTBaX MOTrpelIHOCTh U3MEPEHUN WHTEpBala BPEMEHU BBIPAXKAETCS CIEAYIOIIUM
obpaszom — [+0, —Td], rne Td — nmepuox auckperusanmu. [Ipu BBenEeHHM TONpaBKU Ha 2 mepuona
JUCKPETU3allMM TOJYYMM HMHTEpBaJl IOTPEIIHOCTH CHMMETPHUUYHBIA OTHOCHUTEIBHO H3MEPEHHOTO
3Hayenus [+Td/2, —Td/2]. Takum oOpa3oMm, HaMMEHBIIMH MHTEPBa] MOTPEIIHOCTH OLU(PPOBKU
curHaioB coctasjsiet [+3,12Hc, —3,12Hc].
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Bropas cocraBnsiiomas TMOrpeUIHOCTH H3MEpPEHUsT HHTEpBajlla BpPEMEHU CBs3aHa C
MOTPEINTHOCTHIO YaCTOTHI AUCKpeTu3anuu curaana. B mpubope Y 19812 gacrora 8OMI 11 hopmupyercs
KBapLIEBBIM reHepaTopoM. OTHOCHTEIIbHAS IIOTPELIHOCTh YacToThl coctaBisier +30%10°. B ykasaHHOi
IOrPEIIHOCTH YYUTHIBACTCS H3MEHEHHE YacTOThl B Auanasone temmeparyp —10° + +45°C u crapenue
reHepatopa B TeueHuu 10 ner. JlaHHasg MOrpEUIHOCTh YYMTHIBAETCS MPUOOPOM IMpU ONpeAeTeHUN
o011eil MOrpenIHOCTH U3MEPEHUS UHTEpBaJla BPEMEHH.

Hccnenyemble  ynbTpa3BYKOBbIE  CHTHAJbl ~ BCErAa  MMEIOT  HEKOTOPYIO  IIYMOBYIO
COCTaBISIONIYI0. B mpoliecce n3mMepeHuil CUrHal MOXKET TUHAMUYECKH MEHSTHCS, Halmpumep, 13-3a
U3MEHEHHUsl KauecTBa aKkycTuueckoro koHTakta mexnay [I9I1 u uzgenuem. M3mepenue 3aaepkku B
KOKJIOM TakTe paboThl mpubopa OyaeT uUMeTh pa30poc, CBsA3aHHBIA ¢ ATUMU (akTopamm. [[s
MPABUJIBHOTO U3MEPEHHUSI 331€PKKU HEOOXOJUMO MPOBOJUTH CTATUCTUYECKYIO 00pabOTKy U3MEPEHUH.
C aT0i1 nenpio npudop 3aroMUHAET 16 U3MepeHuit U Mo MOJIYYSHHBIM IaHHBIM IPOBOIUT BBIYUCIICHUE
MaTeMaTUYECKOT0 OXKUAAHUS 3a1€PKKH, IUCIIEPCUH U MOTPEIIHOCTH. B kaduecTBe Moenu i pacuera
MOTPEIIHOCTH BbIOpaHa MoOJeldb C MPSAMOYrOJbHOW (yHKUMEH pacrnpenencHusi BepOsSTHOCTEH.
JloBepuTenbHbIl HHTEPBA NOTrPEIIHOCTU 95%.

B pesynbraTe B OKHE U3MEpPEHUI CENeKTOpa BBIBOJUTCS 3HAYCHHE 33/ICPKKU CUTHAJIA BMECTE C
norpemHocThio. [Ipubop BeIYMCIAET OOIIYI0 TOTPEIIHOCTD 3aI€PKKH 10 (hopMyIie

AT = ATII + ATc + T*KGF,

rae: AT — oOmas morpenrHocTh U3MEPEHUS HHTEPBajia BPEMEHH,
ATp=3,12Hc — nOrpenHoCTh AMCKPETU3ALMY CUTHATIA,
T — cpeanee u3MepeHHOE 3HAYCHUE HHTEPBAIA BPEMEHH,
Ke =30*10° — oTHOCHTETbHAS MOTPEITHOCTh YaCTOThI IUCKPETU3AINH,
AT — MOrpemHOCTh, HalICHHAS TTOCJIe CTaTUCTUYECKON 00pabOTKHU.
B nporuiecce noBepku mpubopa rapaHTUPYETCs, YTO MOTPEITHOCTh HE TPEBHIIIAET BETHUNHBI
AT = 0,006 +0,00003*T (MKc).

412 T'ayounomep

[myOuHOMEp YNBTPa3BYKOBOTO JEe(EKTOCKONA pealn3yeT KOCBEHHBIM METOJ H3MEpeHH
KoopauHAT JedexTa. [IyOMHOMEp WCHONB3yeT BpeMs 3alepKKHW DJXOCHUTHala, H3MEpeHHOe
CEJIGKTOpPOM, JJIsl pacdera KoopauHar. PacueTHble cooTHouieHus! ((HopMyisibl) BO BCeX Clydasx
YUUTBIBAIOT BpeMsi MpodOera BOJIH B IpeoOpa3oBarene M MaciiTad Iepexoja OT BPEMEHHU
(MHKpPOCEKYH/IbI) K KoopauHate (MuumMeTphl). O0o3HadeHHEe KoOpAUHAT AedeKTa B IBYX OCHOBHBIX
CXeMax [MpO3ByYMBaHUS IMpejacTaBieHo Ha pucynke 4.12.1. Ilpu wucnonb3oBaHUM OPSIMOTO
npeoOpa3oBarensi u3MepsieTcss ThyOuHa 3aneranus nedexra H. C  momompio HAKIOHHOTO
npeoOpa3oBaressi HaXOIAT JBE KOOPAUHATHI oTpaxkaTesst X U Y.

B nedextockone Y]I9812 rmyOmHOMEp ycTpoeH ciemyrommuMm oOpa3zom. Mento «[imybuHOMEp» B
pexxume «HacTpoiika» OCYIIECTBISIET ONEpalnyy HACTPOWKHU TIIyOMHOMEpa, a M3MEPEHHE KOOPIUHAT
MIPOM3BOJIUTCS CEIIEKTOPOM.

Mentwo «'myOuHOMEp» COACPKUT JBa CTWIA (1nBa crocoba) HacTporku «TaOmudHBI» |

«ABTOpacyeT».
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A) B)

Puc. 4.12.1. Cxembl IpO3BY4YHBAHUS OTpaXkaTeei 1 0003HaUYCHHE KOOPAUHAT Je(eKTa.
10) npsiMbIM TIpeoOpa3oBaTEIIeM.
b) HakIOHHBIM ITpeoOpa3oBaTeeM.

Cruanp «Tadamunblii». 371ech napamMeTpbl HACTPOMKHM HETIOCPECTBEHHO YCTaHABIMBAIOTCS B
MmeHto. Jlist mpsimoro mpeoOpasoBatesisi, koopaunarta H, BBogutcs Bpems 3azxepxku B [IDI1 — Th
(MKC), ¥ CKOpPOCTh TPOAOJNBHBIX BONH B m3nemmu — CL (m/c). B nmanpHeimeM pacder TiyOWHBI
3aseranus fe)eKTa MPOBOAUTCS 1O popmyIie

H = (CL/2)*(T = Th).

T — Bpemst 3aJIep>KKH 3XOCUTHAJIA, U3MEPEHHOE CEIEKTOPOM.

Jlisi HaKJIOHHOTO TpeoOpa3oBaTeisi BBOMISITCS CICAYIONIME IMapaMeTphl HACTPOHKH: BpeMs
3anepxkku B [1DI1 — TXy (MKC), cCKOpocTh TonepedHbix BosiH B usnenuu — CT (M/c) u yroir BBojIa - O
(rpam). CenekTop, ONpeaeIuB BpeMs 3aJIepKKU |, MPOU3BOIUT pacdyeT KOOPAUHAT 1o (hopmyiam

X = (CT/2)*Sin(a)*(T — Txy),
Y = (CT/2)*Cos(o)*(T — Txy).

3HavueHHUs TApaMEeTPOB HACTPOWMKH JUIsl KaKIOTO IMpeoOpazoBareliss JIOJDKHBI  OBIThH

IpeBapUTENIFHO M3MEpEHbl Ha CTaHAApTHHIX oOpasnax, Hanpumep CO-2, CO-3 mo 'OCT14782-86
w V1, V2 npu pabote 1o 3apyOeKHbIM METOIMKAM KOHTPOJIS.
Jnana3oHbl 3HaUYE€HU TTapaMeTPOB HACTPONKH B CTHIIE «TaOIUYHBIN MTOKa3aHbI HUXKE.

Th =0+ 60 (Mxc), CL =500+ 8000 (m/c),

Txy =0+ 60 (mrc), CT =500 + 8000 (m/c), o =1+ 89 (rpan).
[Tpu BKiIIOUEHNH TPHOOPA JaHHBIE TapaMeTPhl YCTAHOBJIEHBI IO YMOIYAHUIO

Th =1,000 (mxc), CL =5920 (m/c),

Txy = 7,000 (mxc), CT =3260 (m/c), a = 50,00 (rpam).
Crunp «TabnuyHbli» peanu3yeT METOAUKY HaCTPOMKH TIIyOMHOMEpa, KOTOpasl IUPOKO HCIOIb3YeTCs
B e(heKTOCKOMaxX 3apyOeKHOTO MPOU3BOICTBA.

Ctuab «ABTOpacyer». DTO Hambojee YHUBEpPCATbHBIM CIOCOO0 HACTPOWKH. 3/1eCh pacder
KOOpIUHAT JeheKTa MPOU3BOAUTCS 1O (hopmyaam

H =Mh*(T - Th),
X =Mx*(T - Tx),
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Y =My*(T - Ty).

B pacuerax yuacTByroT mapamerpsl HacTpoiiku Th, TX, Ty (MKC) — BpeMs 3a[ep>KKH BOJIH B
npeobpazosarene it koopauaat H, X, Y coorBerctBerno u Mh, Mx, My (Mm/MKc) — macmiTaObl
npeoOpa3oBaHusl KAl BpeMEHHU B mkaiy koopauHat H, X, Y.

[TapameTpsl HACTPOMKK MOTYT IPUHUMATH JIFOObIE 3HAUEHUS B JUANa30HaX
Th, Tx, Ty=0+ 60 (mxc), Mh, Mx, My = 0,250 + 4,000 (MM/MKC).
[Ipu BriIrOYEHHH MTPUOOPA MapaMeTPhbl YCTAHOBIIEHBI 110 YMOTYAHUIO
Th =1,000 (mkc), Tx = 7,000 (Mkc), Ty = 7,000 (Mkc),,
Mh = 2,959 (mm/MKc), Mx = 1,248 (Mmm/MKC), My = 1,047 (MmM/MKC).

Jliisa HacTpoiiku riyOMHOMEpa B CTUIIE «ABTOpacyeT» HEOOXOAMMO U3MEPHUTh 3a/I€PKKHU JBYX
9XOCUTHAJIOB OT OTpakaTesleld ¢ HM3BECTHBIMU KOOpAMHATaMU. BHauanme Nmpou3BOAUTCS H3MEpEHHE
3aJiep>KeK, 3aTeM YCTaHABIMBAIOTCS KOOpAMHATHI oTpaxkareineil. IlompoOGHoe omucanue omnepauuii
HacTpoMku npuBeaeHo B 118.4.

PaccmMoTpuM MeTOIMKY HACTpOWMKH, peajn3oBaHHY0 B mpubope. Jlns Bcex KoopAHHAT
QITOPUTM HACTPOMKM OJWHAKOBBIA. BpiGepem nas mpumepa koopaunaty H. Ilyctes npsiMbiM
nmpeoOpazoBaTeieM U3MEPEHbI 3aJIeP>KKH JABYX JOHHBIX dXocurHanoB T1=7,757/mkc u T2=14,513 mkc.
Tonmuna uznenus u3 ctanu 20mMMm (yiuct). Torga B HACTPOGHHOM COCTOSIHUU JUIS MIEPBOTO JTOHHOTO
sxocurHana (T1) rmybunomep nomxeH mokaspiBath H1 = 20,0 MM, a 11 BTOPOrO JOHHOTO
sxocurHana (T2) koopaunata H2 = 40,0 mm.

B menro ycranoBku koopauHat «Hactpoiika H, X, Y» mpemiaraercs BHadaje yCTaHOBHTH
Pa3HOCTh KOOPAMHAT MEXIy oTpaxkaressiMu AH, a motom koopauHaty Onwkaiiiero otpaxarens H1.
OueBHIHO, B HaIlIEM ciTy4ae Hy>KHO ycraHoBUTh AH=20,0 mm, H1 = 20,0 mm.

Korna ycranaBimBaeTcs pa3HOCTh KoopawHaT AH, mpuOop aBTOMATHYECKH MPOWU3BOIMT pPacdeT
macirradba Mh o hopmyie

Mh = AH/ (T2 — T1) = 20/(14,513-7,757) = 2,960 Mm/MKc.
A KOTIa YCTAHABJIMBACTCA KOOPAHUHATA Hl, HpI/I60p ONpeaACIsICT BpEMS 3aICPIKKU B npeo6pa30BaTeJle
Th = T1 - H1/Mh = 7,757 — 20/2,960 = 1,001 mxc.

B nanHOll Meronuke mnapamMeTpsl TNyOMHOMEpa pacCUMTBHIBAIOTCS AaBTOMATUYECKH IPH
yCTaHOBKE KoopAuHAaT. FIMEHHO 110 3TOM NpUYMHE CTUIIb Ha3BaH «ABTOpPAcCUET».

Crunb  «ABTOpacueT» 3ayMaH Kak OCHOBHOH cmoco0 HacTpoilku riryOmHOMEpa.
[TocnenoBaTeabHOCTh HACTPOMKU UACHHO IIPOCTa — 3aIlIOMHUTH 33JI€PKKU 3XOCUTHAIOB U YCTAHOBUTH
KoopauHaThl. JIaHHBIA CTUIL JaeT OIpeesIeHHYI0 CBOOOAY B HACTpOMKE IIKalbl TITyOMHOMEpa.
Hanpumep, ans HakIOHHOTO MpeoOpa3oBareis OTCUET KOOPAUHATHI Y MOXKHO YCTaHOBHUTH OT TOUKHU
BBojia 1011, a koopauHaty X ompenensTh OT nepenHeit kpomku 1911

Jpyroit mpumep, npu paboTe ¢ HAKJIOHHBIM IpeoOpa3oBaresieM, MPUTEPTHIM BIOIb WIIH
MOTIEPEK K MOBEPXHOCTH TPYOHOT'O AJIEMEHTA, JIETKO HACTPOUTh KOOpAMHATHI X, Y IO 3XOCUTHAJIaM OT
3apyOoK WM yrioB obOpasua. IlpudyeM oTcueT KOOpAMHAT yCTaHABIMBACTCA OT MEPEIHEH KPOMKH
[911.

[Tapamerpsl HacTpoiiku Uit ctuieil «TaOauuHbBIN» U «ABTOpacyeT» XpaHsTCs OTAEIbHO B
namsTH npubopa W IpU 3alIOMUHAHMM HAaCTPOWKH TaKXKe COXPAaHSIOTCS OTHeNnbHO. Vcmosnb3oBaHue
TOW WJIM MHOM TPYMIIBI MTapaMeTpoB JJIsl pacyeTa KOOpJIUHAT U JUIsl (POPMUPOBAHMS Pa3METKU DKpaHa
110 TOPU30HTAJIU OMpeeNsieTcsl Ha3HAaUeHUEM CTHIISA B MeHIO «[ myOnHOMEp».
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PaccMOTpUM HCTOYHHMKHM TOTPEIIHOCTEH ompeneneHus koopauHaT AedektoB B mporecce
YABTPAa3BYKOBOIO KOHTPOJS M3JENUNA MOTPEeIIHOCTh IiIyouHomepa Qopmupyercs U3  Tpex
COCTaBJISIOLINX:

1. TlorpenrHocTh U3MEpEHUs 3aaepKku dxocurHana - AT.

2. TlorpenrHocTu HACTPOMKHU MapaMeTPOB TITyOMHOMEpa.

3. Axkycruyeckas morpemHocTh ATy, 3aBucsmas or crnoco0a MPO3BYYUBAHHS H3ACTHS, OT

pazMepoB, GOpMbl U OpuEHTaluu JedeKTa, OT MapaMeTpoB YIbTPA3BYKOBOTO IOJIA,
C03/1aBa€MOTr0 Ipeodpa3oBaTeIeM.

OO011ast MOrperHoCTh U3MEPEHUS KOOPAMHAT OTpaXkaTelis BhIpaXkaeTcs CIICIyIOIUM 00pa3oMm:
1. Ctunp «TaOnuuHbIi»

AH = CL*( AT+ATA+ATh)/2 + ACL*(T = Th)/2,
AX = CT*Sin(a)*(AT+ATa+ATxy)/2 + [ACT*Sin(c) + CT*Cos(a)*Aa]*(T-Txy)/2,
AY = CT*Cos(o)*(AT+ATa+ATxy)/2 + [ACT*Cos(at) - CT*Sin(o)*Aa]* (T-Txy)/2,

rae: ATh, ATXY — MOrpeniHocTh yCTAaHOBJICHHOTO 3HAYCHUS BPEMEHH 3aJEPXKKH BOJH B HPSAMOM U
HaksoHHOM 1311 cooTBeTCTBEHHO,

ACL, ACT — norpenrHoctb CKOPOCTEH yJIbTPa3ByKOBBIX BOJIH,

Aa - TIOTpenHOCTh yrila BBOJIA MPeodpa3oBaTes.

2. Ctunb «ABTOpacueT
AH =Mh*( AT+ATa+ATh) + AMh*(T — Th),
AX =MX*(AT+AT A +ATX) + AMX*(T - Tx),
AY =My*(AT+ATa +ATy) + AMy*(T - Ty),

rae: ATh, ATX, ATy — norpemHocTb HaCTPOWKH BPEMEHH 3aJepXKKH BOJIH B MpeoOpasoBarenie s
koopauHat H, X, Y,
AMh, AMx, AMy — norperHocTh HACTPOHKH MaciiTaba mikaisl s koopauaat H, X, Y.

Axyctudeckass TorperrHocTb ATa W MOTPEIIHOCTH HACTPOWKH IMapaMeTpoB NIyOMHOMEpa
ompeAensoTcs MHorumMu (axtopamu. B mepByro ouepenb OHM 3aBUCAT OT TUMNA MPUMEHSIEMOTO
npeoOpaszoBates U TUMa o0pasiia, ¢ TOMOIIBI0 KOTOPOTO MPOU3BOIUTCS HACTPOMKA TITyOHHOMEpA.

B Mmeroaukax ymabTpa3BYKOBOTO KOHTPOJSI M3JENUN CYIIECTBYET OOJNBIIOE KOJUYECTBO THIIOB
00pa31loB, HCIONb3yeMbIX MJII HACTpOHKKM mapaMmeTpoB Jnedekrockoma. I[Ipumensiercs mmpokas
HOMEHKJIaTypa YJIbTPa3BYKOBBIX IMpeoOpa3oBareneil. MeToAUKH OpUEHTHPOBAaHbl Ha BBISBICHUE
pa3HoOOpPa3HBIX THIIOB JEPEKTOB.

[Tpu moBepke mpubOpa HOPMHUPYETCS] TOJIBKO MOTPEUIHOCTh U3MepuTens Bpemenu AT, T.e.
MOTPEIIHOCTh H3MEPEHUS HHTEPBAIA BPEMEHHU OT 30HIUPYIONIET0 UMIYJbca 10 3xocurHana. [Toatomy
B METOJIMYECKUX JOKYMEHTaxX CIEAYyeT YKa3blBaTh MPHEMbl HOPMHUPOBAHUS MOTPEIIHOCTH U3MEPEHUS
KOOpJMHAT OTpa)kaTelnei.

4.13 ABTOMATHYeCKHii CUTHAJIN3ATOP Ae(eKTOB

ABTOMaTHYECKUI CUTHAIN3aTOp N1€()EKTOB SIBISIETCS CEPBUCHBIM ycTpolcTBOM. Ero ocHoBHOE
Ha3Ha4yeHHe — BbIpabaThIBaTh CBETOBOW M (MJIM) 3BYKOBOH CUTHAN MpU OOHapy)XEeHMM CHUTHala OT
nedexra. Paccmorpum obmue npunnumnsl padotst AC/.

36 https://a3-eng.com/



46.5537.001.01.000 PO

B meroaukax yiabTpa3BYKOBOTO KOHTPOJIS aHAIM3UPYIOTCS HE BCE CUTHAIBI, OCTYMAONINE OT
npeoOpaszoBarens, a TOJBKO CUTHAJBI, MOMAJarolle B HEKOTOPHIA [Mana3oH 33JepkKeK, B 30HY
KOHTPOJISL.

Cuctema ACJ] ynbTpa3ByKoBOro AeeKTOCKONa MMEET CTPOO, OTMEUAIONIUK 30HY OKHJIAHUS
CUTHAJIOB OT J€(EKTOB, U OJUH HJIK HECKOJIbKO MOPOroB, MO KOTOPHIM MPOU3BOAUTCS OOHApYKEHUE
nedextoB uiau oueHka ux omacHoctu. ACJl nedekrockona moaaepKUBaeT JBa METO/Ja KOHTPOIS —
9XOMETO]1 U TEHEBOW METO/I.

Dipan gederToCKIIa

[1=211
BEPAK
I 11
Zoma ACH &
...................................................................... II
D&EEKT KOHTHONA — \ /
"JEOCHTHAN 0T JederTa / JIOHHELT 3X0CHTHAT

#1 - GpaKoB0YHBLII YPOEEHE,
& - ypoEeHE (HE CAITHI,
I1 - moMCcKOBLI YPOEEHE.

Puc. 4.13.1. PaGoTa aBTOMaTH4eCKOro CUTHAINU3ATOpa Ae(EKTOB AJIs XOMETOIa.

B sxomerone ynpTpasBykoBoro koHTpois (Puc.4.13.1.) ctpo6 ACJl ycranaBnuBaeTcss Ha
9KpaHe Je(eKTOCKOoNa B COOTBETCTBUHU C AMAINa30HOM IiyOuH 3aneranus nedexron. ITopor AC,
BEPTUKAJIbHOE PpACMONIOKEHUE CTpoda, YCTaHABIMBAEeTCAd IO AaMIUIUTY/A€ HXOCHTHajla OT
HCKYCCTBEHHOT'0 OTpakaTelnsi B oOpasie. Eciu B mporecce KOHTpOIIsl CUTHAN OT JieeKTa MonajgaeT B
ctpo0 ACJI ¥ mpeBbILIAET MOPOT, BBIJAETCS CBETOBAs M (WJIM) 3BYKOBas CUTHanM3auusa. B oOmem
cllyyae B 9XOMETO/I€ MCII0JIb3YeTCsl IPU TTOPOrOBBIX YPOBHS:

- (#1) 6pakoBOYHBII ypOBEHB,
- (®) ypoBenb (pukcanuu (KOHTPOJIBHBINA YPOBEHB),
- (I1) mouckoBbIi ypOBEHB.

BpakoBoUHBIi YpOBEHb OTMEUAET MaKCUMAaJIbHO JOMYCTUMYIO aMIUIUTYAY 3XOCUTHaJa OT JedeKTa
(mpenenbHas YyBCTBUTENBHOCTH). Ecian sXxocurHan oT jgedexTa MpeBbllIaeT OpaKkOBOYHBIM ypOBEHD,
NeQeKT CUMTAIOT HEJIOMYCTUMBIM, H3JeNne OpaKyoT.

VYpoBeHb ¢uKcanuu OOBIYHO YCTAaHABIMBACTCA IO aMIUIMTyJAe Ha 6 nb Huke OpakOBOYHOTO.
VYpoBeHb ¢uKcanuu IpenHazHaueH s oOHapykeHHs ((UKcaluu) CyHIECTBEHHBIX J1e(EeKTOB B
u3nenuu. Ecin sxocurHan ot aedexra MpeBbIIIaeT YpOBEHb (PUKCALMU, €r0 OTMEYAIOT B >KypHale
yABTPA3BYKOBOTO KOHTPOJsl MM Ha Jedektorpamme. Kpome Toro, Ha ypoBHE (QuKcanuu
OIIpEICTISIFOTCS YCIOBHBIE pasMmepsl nedekra (cm. [OCT 14742-86).

[Tocine MOTHOrO MNPO3BYYMBAHUS H3JENUS MPOBOAMTCA aHAIMU3 JE(PEKTOB C aMIUIUTYIAMH
9XOCHTHAJIOB BBIIIE YPOBHS (uKcanuu. Jlis MpUHATHS pelieHHs] O KadecTBE M3AEIHs HCIOIb3YIOT
JIOTIOJTHUTENIbHBIE KPUTEPHH OpakoBKH, HAIPUMEpP, CyMMapHasi yCJIOBHAs MPOTSKEHHOCTb IE(PEKTOB,
KOJINYECTBO JOMYCTUMBIX (TI0 aMILTUTYe) AedeKToB Ha Jtoobie 100M cBapHOTO 1IBA H T.JI.
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[TouckoBbIli YpOBEHBb MpeAHA3HAYCH IS OOHAPYKEHHS SXOCHUTHAJIIOB OT HECIUIOIIHOCTEH B
mpolecce cKaHUpoBaHUS u3enusa. KayecTBo akycTHYecKoro KOHTakTa mpeodpazoBaTels ¢ U3elIieM
3aMETHO YXYAILIaeTcs, Korga mpeoOpa3oBaTellb JOCTaTOUYHO OBICTPO MEPEMEIIAlOT MO MOBEPXHOCTU
m3nenusa. OOBIYHO, JUISI HAJAEKHOTO OOHApYKEHHs DXOCUTHaIAa, NOHWCKOBBIM mopor AC]|
yCcTaHaBIMBAETCs 110 aMIUIUTye Ha 6 1b Hike ypoBHA (hukcarum.

Ecnu kakoi-nmu0o 3XOCHUTHANl MPEBBIIAET MOUCKOBBIM ypOBEHb, CKaHMPOBAHHE MPEKpallaroT,
HAXOJAT MaKCUMaJIbHBIA 9XOCUTHAI OT Ae(eKTa U 3aTeM aHAIU3UPYIOT AePEKT MO YPOBHIO pUKCALIUU
1 OpaKOBOYHOMY YPOBHIO.

B TeHeBOM MeTO/Ie aHAIM3UPYETCS aMIIUTY/1a CUTHaIIA ripotesiero uznenue (Puc. 4.13.2.).

lSH Sepan nederrTockona
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Puc. 4.13.2. PaboTa aBTOMaTH4ECKOTO CUTHAJIM3aTopa ,I[C(I)GKTOB JJIs1 TCHEBOT'O MCTOAA.

AC/] Taxxe uMmeeT cTpoO, KOTOpPbIM 3axBarbiBaeT npoueqmuil curnain. CpabareiBanue ACJ|
IPOUCXOJUT TPU YMEHBIIEHHHM aMIUIMTYAbl CHTHAJla HWXKE II0pOra, KOrjaa IOsBIAETCS TEHb OT
nedexra.

B nedexrockone Y]/19812 peanuzoBano nBe cuctembl AC/l, o6o3Hauennbie kak AC/#1 wu
AC/I#2. KaxJas U3 cucTeM UMeEET He3aBUCUMBIE CTPOOBI M MOXKET paboTaTh 3XOMETOJIOM U TEHEBBIM
meronoM. Taxkxke ACH#] u AC/#2 BbIIAIOT CBETOBYIO M 3BYKOBYIO CHUTHAJIM3ALMIO JAe()EeKTOB
HE3aBHCHUMO JIpYT OT Jpyra.

Crpo6sr ACI#1 u ACJI#2 nmo aMIuMTyae MpUBSA3aHbl K YyBCTBUTEIBHOCTH NpUOOpa U IO
BPEMEHHOMY TIIOJIOKEHUIO YCTAHABIUBAIOTCS OTHOCHUTENBHO 30HIUPYIOUIETO uMIyibca. Takoe
TEXHUYECKOE pellleHne obOecreuynBaeT He3aBUCUMOCTh paboTbl ACJ/] OT HM3MeHEHHUs MapaMeTpoB
9KpaHa (3aJepXkKa pa3BepTKH, IUpUHA pa3BepTku, yeuiaenue). ACHA#] u AC/I#2 paGoTaioT TOJIBKO €
CUTHAJIaMH, HaXOLIUMHKCS B MIpEAeIax dKpaHa.

Curnammzatop ACJII#1 umeer Tpu mnopora cpaOaThIBaHUS, YKa3bIBAIOIIUX OpaKOBOYHBIN
YpOBEHb, YPOBEHb (MKCALUU M TMOUCKOBBIA ypoBeHb. CurnHammzatop AC/I#2 mmeeT TONBKO OJIUH
HIOpOT.

ACJI#2 nmMeeT OOMOIHUTENBHO PEKUM 3aXBaTa CUTHaja. B TaHHOM peXrMe BKJIIOYAETCsl CUCTEMA
aBTOMATHUYECKOW PEryJUpOBKU YCUJICHMS, KOTOpas IMOAJICPKHBAECT BHIOPAHHBIN CUTHAlI Ha ypOBHE
ctpoba ACJI#2.

Metoauueckn cuctema ACJI#1 sBnsiercs OCHOBHOH. B OOJBIIMHCTBE METOAMK KOHTPOJIA
pexoMenayercs ucnoias3oBatb AC/#1. Cucrema AC/I#2 BcnomorarenbHas. OHa HCHONB3YeTCS B
CJIOKHBIX METOJMKaX, KOrjga 3ajeiicTBoBaHbl 0o0e cucteMbl. Hampumep, NeQeKTOCKON MO3BOJSET
IIPOBOAMTH KOHTPOJb 3€PKAJIbHO-TEHEBBIM METOAOM. JIaHHBI METOA NpPH KOHTPOJIE JIMCTOB MOXKET
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OBITh peaNM30BaH C TIOMOIIBIO OJHOTO TIPSIMOTO COBMEIIEHHOTO  IpeoOpa3oBareis. 3/ech
AHAITM3UPYIOTCS AXOCHTHAIIBI OT Ae(EKTOB B TeJIE JHCTa (IXOMETO) U OAHOBPEMEHHO JIOHHBIN CUTHAT
(rereBoit meton). Torma ctpod ACJ/I#1 HacTtpamBaercs Ha paboTy 3XxomeToqoMm, a cTtpod AC#2 —
TEHEBBIM METOJIOM.

4.14 JueproHe3aBHCcHMAS NAMSATH

YabpTpazBykoBoil nedekrockon YJ[9812 comepkuUT IHEProHE3aBHUCHMYIO HaMsITh 00beMoMm 64
merabaiita (FLASH mamsTh), B KOTOpPOH COXpaHSIOTCS JaHHbIE HACTPOMKH M  PE3yJIbTaThbl
yABTPA3BYKOBOTO KOHTpousisi. MHpopmarus, 3anucaHHas B TaMATh, COXPaHAETCS Jaxe IpU
OTKJIIOYEHUHU aKKyMYJISTOPA.

Hactpoiiku npubopa u pe3yabTaThl KOHTPOJISI OPraHU30BaHbI B (haiinbl (6J10KU maHHBIX). Daiin
COCTOUT M3 JBYX yacreil. B mepBoif wactu (aiina 3anmuceiBaeTcs MHPOpPMALUSA, BO BTOPOH HacTH —
r0JI0COBOE COOOIIEHHE.

®aiin HacTpoWKH (YacTh 1) comepKUT Bce MapaMeTpbl CHUCTEM Je(EeKTOCKOma, BKIIIOYAsS
cocTosiHue MeHI0. Kpome TOoro, B HEro 3amuchIBaeTCsl JaTa W BpeMs HACTPOWKH, MH(OpManus o
npeoOpaszoBarene, TEKCTOBbIe KoMMeHTapuu (38 cuMBOjOB). Bropas dwacte (aiiia HacTpoiiku
COJIEPKUT TOJIOCOBOE cooOIlieHue anuTenbHOCThi0 31,7c. B sHepronezaBucuMoil mamsartu
coxpanstorcs 32 ¢aitina HacTpOHKH.

@aiin pe3yapTaToOB YIbTPAa3BYKOBOT'O KOHTPOJISI COJCPKHUT JaHHBIE HACTPOUKH mpubdopa, Oydep
OTCYETOB CHTHAJA, JaTy W BpeMs KOHTPOJs, HWHPOpPMALKI0O O IMpeodpa3oBarerne, TEKCTOBBIC
koMMmeHTapun (38 cumBonoB). Bo Bropoil wactu (aiinma coxpaHseTcs TOJ0COBOE COOOIICHUE
umTeapbHOCTRI0O  31,7c. Beero B JHEproHe3aBUCMMOW TaMsaTH 3amuchiBaetcss 216  daiimoB ¢
pe3ybTaTaMy yabTPa3BYKOBOTO KOHTPOJISL.

4.15 Kanaa cBs3u npudopa ¢ IBM

Cas13b pubOpa ¢ NepCOHANBHBIM KOMIIBIOTEPOM ocymiecTBisiercs yepes muny USB (Universal
Serial Bus) npu ckopoctu nepenaun gaHHbIX 12 merabut/c. [Ipubop noaxmrouaercs K KOMIBIOTEPY C
nomMonieio kabenst USB, KOTOpblii BXOOUT B KOMIUIEKT mocTtaBku. Ha 3aaneilt manenu mpuOopa
pacIoyio’keH craniapTHelid pazbem USB tun B.

Ha ¢wusnuyeckom ypoBHe Tomosorus muHbel USB mpencrasnsercs B BuAE MHOTOYpPOBHEBOM
3Be3abl (Puc. 4.15.1.). YnbrpasBykoBoil nedextockon YJ[9812 moxer ObITh MOJKIIOUEH B Jit00OE
MECTO IIMHBI, 0003HaueHHoe Ha pucyHke «Y3en USB». VcrpoiictBo mmuel USB rapantupyer
KOPPEKTHYIO paboTy 000pyIOBaHUS HPU «TOpSYeM» MOJKIOYEHUH M OTKIIIOUYEHUH NepupepuitHbIX
YCTPOMCTB, T.e. MOXHO CBOOOJAHO MOAKIIOUaTh M OTKIOYaTh YJI9812 B mmMHY, He BBIKIIOYAS
KomIbloTep. JlomyckaeTcss OAHOBPEMEHHOE MOJKIIOUEHHE HECKOJNbKUX MpubopoB Y/19812 B mmny
USB.

[Tpotokon muuel USB npenycmaTpuBaeT aBTOMaTu4yeckoe ONpesieseHne yCTPOHCTBa Ha IIUHE
¥ aBTOMaTU4YeCcKoe coeanHeHne ¢ HuM — nportokoin Plug and Play. B cBsi3u ¢ aTiM Ha skpaH npubdopa
YJ19812 He BBHIBOOUTCA HUKAKUX COOOIIEHHH 0 paboTe muHBL. Bce onepanuu mo ycTaHOBKe CBS3U U
nepeaaye JaHHBIX WHUIMHUPYIOTCS MPOrpaMMaMM, YCTAHOBJIIEHHBIMU Ha TIEPCOHAIBHOM KOMIIBIOTEpE.
Bonee moapobnas undopmanust o padore Y9812 ¢ mepcoHaTbHBIM KOMIBIOTEPOM MPUBOAMUTCS B
OIHMCaHUH MTPOTPAMM.
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V3en USB

Puc. 4.15.1. Crpykrypa mmnsr USB.
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V3ea USB

[

V3en USB

CKOpOCTHasi CBs3b C KOMIIBIOTEPOM PE3KO COKpALIAeT BpeMs INepefayd JAaHHbIX KOHTposst. C
JIPYroil CTOPOHBI MOSBISAETCS BO3MOXKHOCTD IEPEAAYN TaHHBIX NPO3BYUYMBAHMS B PEAJIbHOM BPEMEHHU.
Hedexrockon Y/19812 MoxkeT MCIoNb30BaThCs B KauecTBe NMepU(PEpUItHOro ycTpoiicTBa KOMIIBIOTEPA
B CUCTEMAX YJIbTPa3BYKOBOTO KOHTPOJIS.
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5 Opraspl ynpabJ/jieHHs H HHIMKAIIUH, YCTPOHCTBO MEHIO Mpudopa.

Buemnuii Bup yneTpasBykoBoro nedexrockona Y /19812 nokaszan Ha Puc.5.1. Bee ynpasienue
nprOOPOM MPOU3BOJUTCS C KHOITOYHOW KIIABHATYPHI.

Knomku BeIOOp a
pexumMa paboTh
«Hacrtpotika» u
«Y'3 KOHTp OJIb» Kuorku  pabotsr
C YTIp aBJBTIOIINM
Knorka Bb130Ba MCHIO
MEHIO pabOoTHI C
MaMATHIO TIPUOOpa. KonrakT
3anvchk WIN YTCHHUE OJTHOTIP OBOJTHOTO
JAHHBIX HAaCTp OMKHU uHTEp deiica
W JaHHBIX yJIbTpa- ‘ JIJTSI CYUTBIBAH WS
3ByKOBOTO KOHIPO- | : , nanmbix T
TS S
“‘
WNnnukarop
Knornka Bb130Ba BICTIOUCHIS 1T AHHA
KOHTEKCTHOU
MIOMOIIT : WNunukatop 3apsaa
y _,,._ aKKyMyJTOpa
Kxomku mip okpy TKH F1-F4 xHomiKM BBIOOp A Knomnka BriItOueHUs -
TJIaBHOTO MEHIO Iy HKTOB TJIABHOTO MEHIO Brixmrouennst npubopa

Puc.5.1. Oprans! ynpaBiieHus: 1 MTHAUKAIMK yIbTpa3ByKoBoro aedekrockona ¥ J19812.

Brutouenne u BBIKITIOUEHHE 1e(DEKTOCKOIA OCYIIECTBIISICTCSI KPATKOBPEMEHHBIM Ha)KaTHEM Ha
KHONKY “Bri1-Boika”. IIpu HopManbHOM BKIIIOUEHUHU IPpUOOpa BbIIAETCS KOPOTKUN 3BYKOBOM CUTHAII,
3aropaercst uHaukarop “IluTanue” M Ha SKpaH BHIBOJIUTCS 3acTaBKa, ¢ HH(popMaImei o Ture, HoMmepe
npubopa U Bepcuu mporpamMMmHoOro oodecrieueHus. Jlepexrockon Y/19812 roroB k pabore u oXugaer
YCTaHOBKY peXHMa pabOTHl.

VYapTpa3BykoBoH JIePEKTOCKOI UMeeT /iBa peknuma paboTel «HacTpoiika» n «¥Y3 KOHTPOJIbY.
Pexxum ycraHaBnmMBaroTCS TPH HAXKATUM Ha OJHOMMEHHbIE KHOmMKH (cMm. Puc.5.1.). B pexume
«HacTtpoiika» npou3BOAUTCS YCTaHOBKA BCEX MapaMeTpoB Je(eKToCKona, HEOOXOIUMBIX IJIs
MPOBEACHUST HEPA3PYIIAOIIETO KOHTPOJS MO KaKOW-TMO0 KOHKPETHOM Metoauke. B pexume «Y3
KOHTPOJIb)» TIPOU3BOJIUTCS MOUCK, OOHApYKeHUE AePEKTOB U ONPEEICHNE UX TapaMeTPOB.

Pexxum paboTbl oToOpakaeTcsi B OKHE, pacloI0KEHHOM B BEPXHEM JIEBOM Iy 9KpaHa. B atom
K€ OKHE BBIBOAMTCS nara u Bpems (Puc.5.2.).

B BepxHeM mpaBOoM yrily SKpaHa pacIoOOKEHO OKHO COCTOsIHHSI akkymyinsaropa (Puc.5.2.).
OKHO COACPKUT JBE CTPOKH.

BepxHsis cTpoka 0TOOpa)kaeT COCTOSIHHME aKKyMyssiTopa. B HEW BBIBOAWTCS — CHMBOJ
aKKyMyJsiTOpa, €ro HampsbkeHue M Tok. [lonokutenbHOe 3Ha4YeHHE TOKa IIOKa3bIBaeT 3apsil
akKyMmyJsiTopa oT uctounuka nutanus NI1-9414, a orpuniarenbHoe 3HaAYEHHE — pas3ps B Mpoliecce
ABTOHOMHOM paboTHI.
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B HmxHEH cTpoke BRIBOIUTCS CUMBOJI HarpeBaress dKpaHa, ero coctosiaue (Bxi unu Beikn) u
TeMIiepaTypa BHYTpu Kopmyca npudopa (rpan. C). HarpeBatenb skpaHa mpenHa3Ha4eH sl paOOThI
npubopa npu HU3KHUX TemrepaTypax. Ero pekoMmeHayeTcss BKIOYATh MPU TeMIepaType OKpyKarolen
cpenpl HUXKE ~10°C. TemmepaTypa BHYTpH mpubopa Ha 10-15°C  Bbume uem TeMreparypa
OKpY’Karollel cpefipl, T.K. IPUOOP BBIACIAET TEIUIOBYIO SHEPTHUIO MPH pabOoTe JIEKTPOHHON CXEMBI.

OKHO COCTOSHHUSA

OxHO pexuma paboThl AKKyMYJIATOpa
_ Hampspokenue
Yucno, Mecs1, Tox Bpewms: HaCH, MHHYTH AKKYMYJLITODA
Tox 3apsina-
paspsina
AKKyMYJIATOpa
¥3 kontpons
139.071.06F 11:35
+1
ol — Temmnepatypa
_q BryTpu npubopa
-2

CumBon OyIMIbHAKA
EE U €r0 COCTOSIHUE

-1
W P, W il
G g PAKC:
myﬂuuuu§g cTon %

| JKPAH {Censktong

Puc.5.2. Baemnwnii Buj sxpana nedexrockona Y J19812.
OxkHO pexuma pabOThl U OKHO COCTOSIHHSI aKKYMYJIATOPA.

CBepxy B cepeluHe dKpaHa BBIBOJUTCS CTPOKA YCWIECHHA. 3J€Ch MEpPBbIl CUMBOJ — CTUIb
HacTpoiiku cuctemsl BPU (“PYY” — ctuinp “Pyunoit”, “Teop” — ctunb “Teop. Pacuer”). Ecniu cuctema
BPY otkiroueHa, NaHHBII CHUMBOJ HE BBIBOJUTCS. BTOpONM CHMBOJI — TpPEYroJbHUK — CHMBOJI
ycuJIeHUs. 3a HUM KPYMHbIM HIpUdTOM cieayer KodPPUIUMEHT YCUIeHHUs] IPUEMHUKa B Jlenuoenax.
Janee manbiM mipupTOM yKa3zaHa BeIMUMHA KOPPEKIUHU ycuiieHus B pexxume “3axBat’ ACL#2, Toxe B
nerubenax. Ecnu gaHHbIN pexXuM OTKITIOYEH, BETUYMHA KOPPEKIIMH YCTaHOBJIEHA B HOJIb.

[Tox ctpokoit ycuieHust pacmosioxkeno nose ceeroBoi naaukanun ACI#1 u ACJI#2. BeiBog
JaHHBIX B 3TO TMOJ€ OJMHAaKOB g oOeux cucreM. PaccMOoTpuM UHAMKAIMIO Ha MpUMeEpe
curHammm3atopa ACJ#1. Ecou cucrema ACJ#1 BkiroueHa, B JaHHOM II0JIE BBIBOJUTCS HAAMHCh
ACJI#1. OpgnoBpemeHHo Ha d3kpaHe oroOpaxkaercs ctpod ACJH#1. Ecim curnammzarop AC/#1
BBIKJIIOYEH — HaANUCH HeT. Eciu BKIIIoUeHa CBETOBas MHAMKAIUS U MPOU30ILIO0 cpabaThiBaHUE, TO Ha

Hagnuck ACJ/I#1 HakmagpBaeTCs MHTAOMIMK MPSMOYTOJBHHUK KPACHOTO, JKEITOTO WM 3€JIEHOTO
IIBETA.
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¥3 koutpons] P 32,000 i5kPaH e Vrpasssolee MeH:o
19.01.06r 11:371 ACH=A Hevnerne JEENIERTE «KPAH»
: : : Whprna 0100, 0 ke
L T ............ 5 Caeur —00Z, 0 kake
J ....... ..- .............. Focasaanoaasas §oooaanoansas |
e ——Ta : 0

...... Boooonoceancandenssnnsansanogeanaaascancacbansnasansas| ]

2 L A St punmn v
= E\Hhmnmn:\o:.?:.l::l,_ 40 B0 (=11 MKC
{ JKPAH jConekTonioyukuuni CTON |

5 M BPOHTY B 5

[Ipu HaxkaTnu Ha KHONIKY F1 pacmonoskeHHyTO 1o
riaBHBIM MeHI0 « OKPAH» mosBisieTcs ynpasisioniee
MEHIO

Puc.5.3. Buemnwnii Buj sxpana gedexrockorna ¥ 19812,
BEI30B yIIpaBIISIOMero MeHI0 «Kpamy.

B kaxgom u3 pexumo «Hacrpoiika» u «¥Y3 KOHTPOJB» €CTh IJIABHOE MEHIO, KOTOpOE
pa3Mmeraercs B HWKHEH 9acT dKkpaHa. [IyHKTHI r1aBHOTO MEHIO pacojIoXKeHbl Haj kHonkamu F1, F2,
F3, FA. BbI30B yHKTOB TJIaBHOTO MEHIO OCYIIECTBIISICTCSI HAKATHEM Ha 3TH KHOTIKH.

B pexume «HacTpoiikay yCTaHOBIIEHBI CIEIYIOIIME ITYHKTHI INIABHOI'O MEHIO:

- DIEeKTpOaKyCTHYECKUU TPaKT,

- DOkpash,

- Cenexrop,

- T'mybunomep,

- ACH#1,

- ACH#2,

- BPY,

- Yacel byunpHuK.

I'maBHoe MeHio pexuma «Hactpoiikay nmeer 8 MyHKTOB, M TOJIBKO 4 U3 HHUX MOTYT
OJIHOBPEMEHHO O0TOOpaxarbcsi Ha SKpaHe. CMelleHne MYHKTOB IVIABHOI'O MEHIO BIIPaBO WJIM BJIEBO
(MpoKpyTKa) MPOU3BOJUTCS HAXKAaTUEM Ha KHOIKHU <=, =, PACIIOJIOKEHHbIE 10 KPasiM I'PYyIIbl KHOMOK
F1-F4 (cm. Puc.5.1.).

B pexume «¥Y3 KOHTPOJIb)» YCTAHOBIIEHBI CIIEYIOIINE TYHKTHI INIABHOTO MEHIO:

- Dkpas,

- Cenexrop,

-  ODOyHKIUH,

- Crom.

[Ipn nHaxxatum Ha kHOnkHu F1-F4 mpousBoautcs BbIOOp J0OOOT0 MyHKTa INIABHOI'O MEHIO (CM.
npumep Ha Puc.5.3.). BeiOop nmyHKTa MEHIO MHAMIMPYETCS IIYMOBOM KaHBOM IO MEPUMETPY OKHA
JTaHHOTO MyHKTa. OJHOBpPEMEHHO MOSBISETCS OKHO YIPABIAMOIIEr0 MeHI0. BpiOop 3imeMeHTOB
YIIPABISIONIEr0 MEHIO, PEeIaKTHPOBAHHE MApaMeTpoB Ae(eKTOCKONa OCYIIECTBISETCS KHOMKAMHI T,
— =¥, 4 PacIoJIOKEHHBIMM CIIPAaBa B BEPXHEHN 4acTu nepenHen nanenu. [loBTopHoe HaxkaTue Ha
kHOTKy F1-F4 oTMeHsieT BBIOOp, OKHO YIIPaBIISIOIIETO MEHIO TTPOIaIaeT.

[TonpoOHoe omucaHue MYHKTOB TJIABHOTO MEHIO M CBS3aHHBIX C HUMHU OKOH YHPAaBIISIOLINX
MEHIO IPUBOJUTCA B HIDKE CIEAYIOIUX Maparpadax.
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Kaxkp1ii MyHKT TJIaBHOTO MEHIO CHAa0XE€H KOHTEKCTHOM moMoribio. [Ipy HaxaTuu Ha KHOIIKY
«Ilomomb» Ha 3KkpaHe AEPEKTOCKOINA MOSBISIETCS OKHO C TEKCTOM, MOSCHSAIOMIUM pabOTy JaHHOTO
nyHKTa MeHI0. OKHO momolu oToOpakaeTcsi TOJIbKO B TOM cCliydae, €Clid BbIOpaH MYHKT IJIaBHOTO
MeHIO. KOHTeKCTHass MoOMOIb MOXKET COAEpXkKaThb HECKOJIbKO CTpaHMueK Tekcra. OHu
«TIEePENTUCTHIBAIOTCSDY HAKaTUEM Ha KHONIKU <—, —>. [IoBTOpHOE HaxkaTue kHonku «Ilomomiby youpaet
OKHO IIOMOIIIH.

OKHO MOMOIIM 3aXBaThIBAET PEAKLUUU KHOIOK <¢—, — MO3TOMY IPU HPOCMOTPE MOMOIIH
HEBO3MOKHO PEIaKTUPOBATh MapaMeTphl 1e(heKTOCKOIa C MOMOIIBIO STUX KHOIIOK.

B kaxxmom wu3 pexuMoB pabOThl ACUCTBYET CUCTEMa JOJTOBPEMEHHOM MaMATH, KOTOpas
BBI3BIBAETCS HAXKATUEM Ha KHOIIKY «/lanHbIe». B pexume «HacTpoiika) Npon3BOIUTCS 3alIOMUHAHUE
WIM 3arpy3ka mapaMeTpoB jaedeKkTockomna (HacTpoeK), a B pekuMe «Y3 KOHTPOJIb)» 3alIOMUHAIOTCS
WM TIPOCMATPUBAIOTCS PE3yIbTaThl KOHTPOJIS.

Ha mnepennioro mnaHenbs npubopa BBIBEACH HHAMKATOP 3apsAa aKKymyjaTropa «3apsiay.
WuaukaTop TOpUT B mpolecce 3apsana akkymyinsatopa orT uctounuka nutanus HWII-9414. Tlo
OKOHYAHUU 3apsja UHAUKaTOp racHer. PaGorta muamkatopa «3apsii» HE 3aBHCHT OT COCTOSHUS
npubopa — BKIIOYEH WJIH BBIKIIFOUEH.

Ha nmepenneii manenu npubopa yCTaHOBJIEH KOHTAKT oJHOmpoBogHOro mHTepdeiica «IIITD».
OH mpenHa3HaueH JUIs CUMTHIBAHMS JAHHBIX M3 YIbTPa3BYKOBBIX mpeoOpa3oBateneil. CunThIBaHUE
JAHHBIX MPOUCXOIUT ABTOMATHUYECKU, €CIH COEIUHUTh KOHTakThl uHTepdeiica. Ha ux ocHoBe
MIPOU3BOJUTCS aBTOMATHYECKash HACTPOWKA IeHeparopa 30HAMPYIOIIUX HMIYJIbCOB W IMPUEMHHUKA.
JononuutensHo uHpOpMAIUS O Mpeodpa3oBarese 3aluChiBaeTCA B JaHHbIE HACTPOWKHU M B JaHHBIC
pE3yJIbTaTOB KOHTPOJIS.

Bce onexTpuueckue CoeIMHEHHUs MPUOOpa OCYILECTBISIOTCS C IOMOIIBI0 Pa3beMOB,
pacroIoKEeHHBIX Ha 3a1Hel naHenu. [Ipubop umeer cienyromue pa3beMbl:

3. Beixox renepaTopa 30HIAUPYIOLIUX UMITYJIbCOB.

BXO/I. Bxox npueMHuKa yabTpa3ByKOBBIX CUTHAJIOB.

[MMTAHUE. Pazvem ms noakaroueHusa ucrounnka nutanus UI1-9414.

HAYHIIHUKMU. [ToakntoueHne ToI0BHBIX TelNe()OHOB.

USB. TloakiroueHne KaHaida YHHUBEPCAIBHOM MOCIEI0BATENbHON IIMHBI CBSI3U C MEPCOHATBHBIM
KOMIIBIOTEPOM.

Kpowme Toro, Ha 3agHelt manenu npubopa YCTaHOBIIEH OTCEK aKKyMYJsTOpa.

agprwNE

6 Menio pe:xxuma padorsl «Hacrpoiikay»

Menw «HacTpoiika» ycTaHaBIMBAaeTCs IIPU HAKATUM Ha KHONKY pexuma «Hacrpoiika» Ha
nepenHei nanenu npudopa. B pexxume «Hacrpoiika» napamerpsl Ae(eKToCKoIa CrpynIupoBaHbl O
CUCTEMAaM U IPEJICTaBJICHbI B BUJIE AJIEMEHTOB IJIaBHOTO MEHIO:

- DIeKTpOoaKyCTHYECKUU TPaKT,

- Dkpas,

- Cenexrop,

- T'mybunomep,

- ACH#1,

- ACH#2,

- BPY,

- Yacel byunpHuK.

VYka3aHHbIE 2JIEMEHTBI PAcIOJIOKEHbI CleBa — HallpaBO B HIDKHEW YacTu 3kpaHa. B mpouecce
HACTpPOIKK mpubopa KenaTelIbHO MPUIEPKUBATHCS MOCIEI0BATEIbHOCTH HACTPONKHU CUCTEM CJieBa —
HAIpPaBo TaK, KaKk OHU PacIOJIOKEHbI B MEHIO.
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6.1 MeHI0 «IJIEKTPO-aKYCTHYECKH TPAKT»

B nanHOM MeHIO cOOpaHbl TapamMeTpbl AJIEKTPOAKYCTUYECKOTO TpakTa — 3TO HapaMeTphl
peoOpaszoBaressl, TeHepaTopa 30HAUPYIOLIUX UMIIYJIbCOB U IpUeMHUKa. CTpyKTypa YIpaBIISIOIIErO
MEHIO MpeJcTaBlIeHa Ha pucyHke 6.1.1.

B mnepBoil crpoke OkHa «DNEKTpo-aKycTH4decKuil TpakT» BbIOOp mois «IIDID» oTkpsiBaeT
J0YepHee OKHO C JIaHHBIMH YJIbTPA3BYKOBOTO IpeoOpa3oBarens. 3aroyioBOK JOYEPHETO OKHA
«WMudopmanus o I1DII». 3gech mMmeercs BO3MOXHOCTH BBOJA THIA M HOMepa mpeoOpa3oBaTels.
Bri6op monst «BbIxom» 3aKkpbIBaeT JAaHHOE JIOYEpPHEE OKHO, YINPABJICHHUE CHOBA IEPENACTCS OKHY
«OQNEeKTPO-aKyCTUYECKUIN TPAKT».

Br16op cTpoku Tuna uiam HoMmepa npeoOpaszoatens B okHe «MHbopmarms o [1911» oTkpriBaeT
ele OJHO J0YepHee OKHO, NMpeIHa3HaueHHOe JJIs BBOJA CUMBOJIBHON MHpOpManuu. B nanHHOM OKkHe
uQpbl, OYKBBI U CUMBOJIBI PACIHOJIO0KEHBI B HIAXMAaTHOM MOpsAAKe. MapKkep YCTaHOBJEH Ha JIEBBIN
BepXHHUil cuMBOI «0». C MOMOIIBI0 KHOMOK T, ¢, =, ¥ HEOOXOIMMO yKa3aTh CHMBOI, a 3aTeM JUIA
nepeJayu ero B peJakTUPYEMYIO CTPOKY HY)KHO Ha)kaThb KHOIKY <. B penakrupyemoil crpoke okHa
«Hudopmanus o I[13I1» no3unms BBOAa CHMBOJNA HOJACBEUMBACTCS MHUTalommMM Kypcopom. Korma
IIPOM3BOJUTCS BBOJ CHMBOJIA, OH MOMEIIAETCS B MO3ULIMIO0, 0003HAYEHHYIO KypCOpOM, a caM Kypcop
NEPEXOJIUT B CIEIYIOLIYIO TO3ULIHIO.

OkHO BBO/Ja CHUMBOJIOB 3axBaThiBaeT peakmuu kHomok F1, F2, F4. Kuomkamu F1, F2
IIPOU3BOJUTCS NEPEMELIEHHE Kypcopa IO CTPOKE pelakThpoBaHMs (BIpaBo wiu BieBo). Knonka F4
(Bbixon) ucnonb3yercs A 3aKPHITHUSI OKHA.

Tum 1 HOMEp YNBTPa3BYKOBOTO MpeoOpazoBaTelsi, YCTaHOBJIECHHBIE B OkHE «MHpopmarus o
[1211», B nampHEHIIEM COXPAHSIOTCS BMECTE C JAHHBIMU HACTPONKHU Je(heKTOCKONa U C Pe3yIbTaTaMu
KOHTPOJISL.

YbpTpa3ByKOBEIE IMpeoOpa3oBareny, mocTaBisieMble ¢ nedekrockoniom Y9812, cHaOkeHbI
yunamMM MaMsITH, B KOTOPbIX 3amucaH HMX TuUll W Homep. llocine cuuThiBaHMS JAHHBIX U3
npeoOpazoBares Mo OJHONPOBOJIHOMY UHTep(delicy, eciu Bbl MOATBEPKIAETE UCIOIB30BAHNUE ATOTO
[I211, ero Tum, HOMEp M AJIEKTPOHHBIH HOMEp 3amuchiBaoTcd B OKHO «MHpopmanus o I19ID».
[ToaToMy naHHOE OKHO B OCHOBHOM NpeHa3HAYeHO AJ1s IpocMoTpa faHHbIx [1311.

Bo BTOpo#i cTpoke OkHa «DIEKTPO-aKyCTHYECKHUU TPAKT» MPOU3BOIUTCS YCTAHOBKA YACTOTHI
yIbTpa3ByKoBoro npeoodpaszopateins. Yacrora [1911 BeiOupaeTcss u3 cnucka CTaHJAPTHBIX YacTOT (CM.
Puc.6.1.1.).

Kak wu3BecTHO, 4acTOoTa YNbTPa3BYKOBBIX KOJEOaHUN ompenensiercs Mbhe303JEMEHTOM B
npeoOpazoBarene. YcraHoBKy 4acTtoTsl [IOI1 B gedexrockone HyKHO MOHHMMAaTh Kak ONTHUMAIbHYIO
HacTpoiiky ['31 u mpuemHuKka noj yacToty npeodpasoBarens. B n1aHHOM MyHKTe MEHIO Mpu BbIOOpe
YacTOThl YCTAHABIMBAIOTCA ONTHUMalibHas JuMTenbHocTh ['3M ontumanbhble ¢unbTpel BY m HY
pUEMHHUKA.

B Tpertbeit ctpoke BweIOMpaercs Bup curHana: JIET. — nerexktupoBaHHble curHanel, BU —
BBICOKOYACTOTHBIE CUTHAJBL. B OOJBIIMHCTBE METOIUK HEpa3pyILAOLEro KOHTPOJIS HCHOJb3YIOTCS
JETEKTUPOBAHHBIE CUTHAIIBL.

B gerBepToii cTpoke OKHA «DJIEKTPO-aKyCTUYECKUHN TPAKT» yCTAaHABIMBAETCS YPOBEHb OTCEUKU
B Jenubenax Mo Mmikajne 5KpaHa. KommeHcHMpoBaHHash oOTCedYKa CHTHaja TMpeAHa3HauyeHa s
MOJIaBJICHUS] IIYMOB Ha pa3BepTKe Aedekrockomna. Eciu ycTaHOBUTH ypOBEHb OTCEUKH YCTAaHOBUTH
Menbiie —45,1 n1b, orceuka curnana BeikItOYaeTrcs. B mone pemaktupoBanus BeiBoguTCA «BBIKJD».
CuMBOJI OTCEYKH yOUpaeTCs C IKpaHa.

Otceuka paboTaeT TOIBKO C JETEKTUPOBAHHBIMU CUTHaiaMu. Eciii BBIOpaTh BBICOKOYACTOTHBIM
CUTHAJI, B TI0JIE PEIaKTUPOBAHUS CTPOKH «OTCEYKa» BBIBOAUTCS «HET». CUMBOJ OTCEYKU MPOMaNaeT ¢
JKpaHa.
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ONEeKTpo-aKyCTHIECKUI TPAKT Boi6op u3 crincka
Undpopmanus o IIO11 \ 00,62 MI'w,
X X X X X XX Wudopmarmst mn 01,00 Mru,
N ' Yacrora [IDI1 05,00 MI'i 01,25 MI'n,
BL:K);(O;EQEZL(MGP Buy curxana JET. 01,80 MI'n,
Otceuka -24,0 nb 02,00 MI'n,
00-000000000000-00- 02,50 MI'n,
Toapobueii 04,00 MI'n,
Boixon 05,00 MI'u,
A 08,00 MI'y,
10,00 MI'y
3aKpbITh
Bri6op u3 criucka
0123456789 BIELG, EL JIET.
ABBT IE K3 HIii Hmar — ctb 3 100,0 ne BY
KIMHOTMNPCTY Owmp BU 1,2-12 MI',
® X Y MIb Blb D Oumptp HY 1,5 MI'n
10 8 - # N ° o Bei6op u3 cnimcka
11B,
_ _ Bri6op u3 crimcka +10B
<= = - — *
F1 F2 F4 - Berxon 0.75 MI'n,
1,5 MIu,
3 MIu Bei6op u3 cnimcka
6 MO ’ 1,2-12 MI'n,
1 MFE 1,2-6,5 MI'n,
ter 0,8-12 MIn,
0,8-6,5 MI'n,
Penaktupyemebie oyt 0TM €4eHBI JKHPHBIM HIPAPTOM. 0,7-12 MI'n,
DJIEMEHTBI MEHIO, B KOTOPBIX IPOU3BOUTCS EPEXO 0,7-6,5 MI'y,
MEK/y OKHAMH , yKa3aHbl KPACHBIM 1IBETOM.
CrpenkaMu OKa3aHbl IEPEX0Ibl MEXIy OKHAMH MEHIO. 0,6-12 MIm,
0,6-6,5 MI'n,

Puc. 6.1.1. CtpykTypa ynpaBisoLIEro MEHIO « QNEKTPO-aKyCTUIECKUI TPaKT».

[Tocnenuss crpoka «llonpobHel» B MEHIO «DNIEKTPO-aKyCTUUECKHM TPAKT» BBI3BIBAET MEPEXO]] B
OKHO TIpAMOro peaakTupoBaHus napamerpoB 31 u mpuemnnka (Puc.6.1.1.). /lanHble mapameTpsl
(kpome «Makc. DX0») yCTaHaBJIMBAIOTCS ONTUMAIbHBIMU TPU BHIOOpE YacTOThI MpeoOpa3oBaTens.
Ecin M3MEHNTh UX B PYYHYIO, B OKHE «DJIEKTPO-aKyCTHUECKUN TPaKT» Iepell 3HaYCHHEM YacTOThI
[12I1 craButcs 3Hak «~». [Ipyu penakTHpOBaHUM UIMTEIBHOCTU 30HAMPYIOUIETO UMIYJIbCa — CTPOKA
«dmut-ctb 31» - mensercs 3HaueHue dactoTel [IDII. Yactora Berumcnsiercs mo dopmyne F =
1/(2T3p), tne Tyy— ycTaHOBICHHAS JJTUTEILHOCTH 30HIUPYIONIETO UMITYJIbCA.

B OGonpmuHCTBE cilyyaeB HET HEOOXOOUMOCTH B mpsMoil Hactpoiike '3 u mpuemHuka.
OcHOBHOM IITATHOW omepanue sBiasfeTcs cuuTbiBaHMEe naHHBIX u3 IIOII m aBTOmMarnueckas
HACTPOMKA JIEKTPO-aKyCTUYECKOI0 TPAKTA.

[Tpu BiIIOUEHUH AEPEKTOCKONA IEKTPO-aKyCTUYECKHA TPAKT ONTHUMHU3UPOBAH JUIsL PabOTHI C
curHasiamu yacroro 5 MI'n. 1o ymMon4aHuio yCTaHOBIIEHO:

- YacroraIIDII 05,00 MI'1,
- Bwug curnana JET,

- Orceuka -39,1 nb.
- Makc. 9x0 +1 B,
- JlmurensHOCTH 3 100,0 uc,

- @unstp BU 1,2—-12 MTI'n,
- Ounstp HU 1,5 MTI'n.
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6.2 MeHio «IKpan»

Menio «OKpaH» OIpeneNnseT AWana3oHbl OTOOpPAKEHHUS YIbTPa3BYKOBBIX CHUTHAJIOB II0
aMIUIUTYJI€ ¥ BO BpeMeHU. MeHIo «DKpaH» 0AHOOKOHHOE. Ero Bu noka3aH Ha pucyHke 6.2.1.

OKpaH MKC

Vcunenne 32,0 nb

Iupuna 0100,0 Mrc Bei6op u3 cincka
Cusur -002.0 mic mke, MMH, MM X, MmY

Pez{ampyeMbIe T10J11 O TMEYECHBI )KUPHBIM IHpI/I(bTOM.

Puc. 6.2.1. Yopagistoniee MEHIO «IKpaH».

B mepBoii cTpoke JAaHHOTO MEHIO YCTaHABIMBAETCS BUJ Pa3METKH IKpaHa MO TOPU3OHTAIH.
Pasmerka skpana (Mxe, MMH, ™MmMX , MMY) OpOHM3BOIUTCS COIVIACHO BBIOPAHHOTO CTHJIS
riyounomepa «TabauuHbII UK «ABTOpacYeT».

Bropas crpoka «Ycunenue» - kodphUIUEHT ycuIeHHUs MpueMHHKa B aeuubenax. [loxpoOHeit
cm. 114.6.

TpeTbs 1 yeTBepTasi CTPOKA MEHIO OIMPENENSIOT MIMPUHY Pa3BEPTKU U €€ CIBUT OTHOCHTEIHHO
30HUPYIOIIETO UMITYNbCa (B MUKPOCEKYH/IaX).

6.3 Menio «CesexTop»

B menro «Cenextop» MpOU3BOIUTCS YIPABICHHE CEIEKTOPOM, YCTaHOBKA €r0 peXuMa paboTHl,
U3MEpeHUe U OTOOpaKeHHE TMapaMeTpoOB YIbTPAa3BYKOBBIX cHTHaNOB. CTPyKTypa MEHIO IOKa3aHa Ha
pucynke 6.3.1. Ha skpan nedexTockona BEIBOJUTCS OKHO YIPaBJIEHUs CEJIEKTOPOM (CIpaBa) U OKHO
pe3ynbpTaToB M3MepeHuil (cieBa). OMHOBPEMEHHO Ha Pa3BEPTKE MOSBISETCS CEIEKTOpP C MapKepaMu
(cm. I14.10.).

Crpoka menwo «CEJIEKTOP - » TIpeIHa3HadyeHa [JIs YIpaBJICHHUS CEIIEKTOPOM. 37eCh
UMEETCsl TPU peXuMa YIpaBJICHUs, KOTOpPbIE IMOCIENI0BAaTENbHO IMepeKiIovaoTcss KHonkoil « (Puc.
6.3.2.).

Bo Bropoii cTpoke «YcT. W3mepeHuil» BbI3BIBAETCA JIOYEPHEE OKHO, B KOTOPOM
YCTaHaBJIUBACTCA NICPEUCHD U3MEPACMBIX IMMAPaMETPOB CUTHAJIOB. B BerHeﬁ YaCTH OKHa YKa3bIBAKOTCs
PEXKUMBI UIBMCPCHUS aMIINIMTY/Jbl CUTHAJIA, HUXKEC — PCXKUM UMCPUTCIIA 3aACPKKHU, 3aTEM 3aACPKKa U
KOOpPJIMHATHI. B OKHE pe3yJIbTaTOB N3MEPEHUI TAHHBIEC BBIBOASATCS COTJIACHO HACTPOMKH.

Eciu B kakoM-1u0o Tmoisie J0YepHEro OKHa YCTAHOBJIEHO «BBIKiI», JaHHOE H3MEpeHue He
BBITIOJIHACTCA. Hponaﬂ;aeT COOTBETCTBYIOIIAA CTPOKAa B OKHE PE3YyJIbTATOB I/ISMepeHI/Iﬁ. VYMeHbmaeTcs
pa3Mep OKHa M0 BEpTUKAIH.

PexoMenayeTcst ycraHaBIMBaTh U3MEPEHHE TOJIBKO HEOOXOIUMBIX MapaMeTpoB. B aToMm ciyuae
OKHO M3MEpEeHUI MEeHbIIIE 3aKphIBAET dKpaH JAe(PeKToCKoIa
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[Nepexmouenue
PEKUMOB KHOITKO M
BSES
-+

Jd:
A -04,3 nb (Oxpan)
A 063,9% (Oxpan) giﬁgg\;&inﬁ ra
T= 22,350MKC :}T*
+0,025 Mmxc
H= 62,75MMm Hr —
X 18,9 mMm
Y= 159 MM
3akpbITh
- Br16op u3 cucka:
. Boiku,
OKHO U3MepeHuit Alximnnrgus(; S abB no 3kpany,
- % mo3kpany % mo 3xpany,
e ab or ACI#1,
Pexum 1o (ppoHTy ab or ACJI#2,
3azepxka (T) Bra AB ot 0 b ycu.
ny6una (H) Bra

Koopx. (X, Y) Bra

Bei6op u3 crimcka:
1o ¢ poury,

1o MUKy,

Pemaxtupyemble 1oJist 0 TMEUEHBI JKUPHBIM HIPUPTOM.
A Py p p (b Yyepe3 HOJb.

ONeMEHTbI MEHIO, B KO TOPBIX TPOU3BO AUTCS TIEPE X0 1
MEXIy OKHAMH , yKa3aHbI KDACHBIM I[BETOM.
CTpenkaMy 0 Ka3aHbl IepeXo Abl MEK Iy OKHAMU MEHIO.

Puc. 6.3.1. CtpykTypa ynpasisatoniero MeHro «CenekTopy.

KHomku <—, — nepeMemaroT c UMBOJI
ceJleKTopa Ha DKpaHe BIPaBO UJIM BJIEBO.

Kuonkamu T, 4 npousso mtes nepexo 1
MEK]Ty 3J€MEHTAMH MEHIO

KHomku <—, — nepeMemaroT c UMBOJT
.............................................. / ceNleKTopa Ha DKpaHe BIPABO UJIM BIIEBO.

)

Kuomnku T, d YBEJIIMYUBAIOT UJIH
YMEHBIIAIOT Y CHIICHHE

Kuonkxamu T, \L IIPOU3BO AU TCA

yCTaHOBKA 10 JIOXKEHHS OPOTa, T.C.
\ TIOJIOXKEHHS CHMBOJIA CEJIEKTOPA MO
[lepexmoyenue pexxumMoB BEPTHKAIIH
CEJNEKTOpa NPOU3BOIUTCS
KHOTIKOH . KHONKH <, — peryJmpyoT LUpHHY
Mapkepa 3axBaTa CeleKTopa.

Puc. 6.3.2. PesxuMbl ynpaBieHus CENEKTOPA.
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6.4 Menio «I'nyounomep»

Menio «iry0OmHOMep», a TOYHEE MEHIO HACTPOWKH TIyOMHOMeEpa IMpeaHa3HaueHO st
(dbopMHpOBaHUs POLIEYPHl HACTPONKH M Il yCTAHOBKU ITapaMETPOB pacdyeTa KoOpauHat Aedekra.

CrpyKTypa yOpaBisIOLIEro MEHIO IIyOMHOMepa moka3zaHa Ha Puc. 6.4.1. B rnaBHOM okHe
MEHIO KHOIIKAMU €—, —> YCTaHaBJIMBAECTCs CTUJIb TTIyOMHOMEpPA, a KHOIIKA «! OCYILIECTBIIET IEPEXO/L B
OKHA HaCTPOMKHU JaHHOTO CTHJIA.

B crune «TaOnuuHbIi» BBI3BIBACTCS OKHO HACTPONKH, B KOTOPOM IMPOU3BOJMUTCS YCTAaHOBKA
napameTpoB riyonHomepa (cm. Puc. 6.4.1.).

Crunp «ABTOpacder» HMeeT 0oJiee CIO0XHOE MEHI0, OpraHM30BaHHOE B COOTBETCTBUHU C
MeToauKoN HacTporku (cMm. [14.12.). BHavaiie mosiBisieTcs OKHO U3MEPEHHUS 3aJI€PKKU IXOCUTHAJIOB.

B 3toMm oxHe nosns «9x01» u «9x02» npenHa3HaueHsbl ISl U3MEPEHUS 3aJ€PHKKH IXOCUTHAIIOB.
[Iponecc u3MepeHus OIMHAKOBBIN 11 CUTHANOB «OXx01» u «39x02». PaccMoTpum paboTy MeHIO Ha
npuMepe curxana «9xol».

Kuonkamu T, ¥ Mapkep B KOHe ycTaHaBIMBaeTCs Ha CTPOKY «Ix01». TTocie HakAaTHs KHOIKH
< mpubop mepexoauT K M3MEPEHUI0 33JepKKH. Ha pa3BepTKe MOSBISETCS CENEKTOp C MapKepaMu.
Hactpoiika cenekropa (pexum HU3MEpeHus 3aJepiKH, MOJO0KEHUE [0 BEPTHKAIM, IIMPUHA MapKepa
3axBara) Ompeesercs ycTaHoBKaMu MeHIo «Cenekropy». B neBoil yactu s3xpaHa oTodpaxaeTrcs OKHO
U3MepeHus 3a1epKKu. B cTpoke «9x01» BEIBOAUTCS MOJCKA3Ka

9x0l1 [S]ZPtH

VnpasneHnue nepenaercs cenekropy. KHONkM <, — mepemMeniaroT CHMBOJI CEIIEKTOpa Ha
pa3Beprke. Knonku T, 1 usmensor ycusnenue. Ternepb HE0OOX0IUMO HAMTU MaKCUMYM 3XOCUTHANIA OT
OTpa)kaTess C U3BECTHBIMU KOOPAMHATAMH, 3aXBAaTUTh 3XOCUTHAJI CEJIEKTOPOM U HaXKaTh KHOIKY .
Kaxk TonbpKO cenexTop 3axBaThil DXOCUTHAJ, PE3YJIbTaThl U3MEPEHU 3aACPKKY HAUMHAKOT BEIBOAUTHCS
B OKHO M3MEpPEHMI cieBa dKpaHa. [Ipy Ha)kaTuu KHONKHM ) mociueaHee U3MEPEHHE 3allOMUHACTCA U
0TOOpaXkaeTcst B CTPOKe «IX01»

Ixol 22550 Mxc

CHUMBOJI CeJIEKTOpa U €ro OKHO U3MEPEHUH MPOoNaialT ¢ SKpaHa. BMecTo HEro Ha pa3BepTKe B
TOUKE HalJICHHOU 3aJIeP>KKH MOSBISAETCS (PIaok ¢ HAAMUChio «I9x01». MI3MepeHne 3aKkoOHYEHO.

Onpenenenue 3aepKKu «IX02» MPOU3BOJUTCA MO TaKOW ke cxeme. M3mepeHHoe 3HaueHue
3a/IepKKM  yKa3bIBaeTCsd B CTpoKe «IX02» M Ha pa3BepTke mnpubopa oToOpaskaeTcs (IaKOK ¢
HAIMUCBIO «DX02».

[locne wu3MepeHHs 3aIEpKEK MEpPeXoniaT KO BTOPOMY JTally HACTPOMKH, K YCTAaHOBKE
koopauHat. J{ns storo HyxHO mepedT Ha mone «Hactpoiika H, X, Y» W HaxaThb KHOIKY .
[losiBnsieTcs JoUepHEE OKHO YCTAHOBKHM KOOPAMHAT 3XOCUTHAJIOB.

Ecan He BBIMOMHEHO M3MepeHue 3alepKKH «Ixol» u (unm) «OX02» UM eclH 3aIeP>KKU
9XOCHTHAJIOB OTIWYaroTcs MeHee 4eM Ha 10%, BBIBOAMTCS OKHO cooOmieHus o0 ommoOke (cM. Puc.
6.4.1.).

B oxHe ycTaHOBKM KOOpJIMHAT BHAYalle PEJAKTHPYETCS Pa3HOCTh KOOPAMHAT OTpa)kaTesew,
Hanpumep AY, a TOTOM 3Ha4Ye€HHE KOOPAMHATHI OKaiiiero orpaxarens Y 1.

[Ipu BBI30BE OKHA YCTAHOBKH KOOPIMHAT Ae(PEKTOCKOI aHAIM3HPYET 3aJePKKU IXOCUTHAJIOB.
Ecnu 3anepxkka «9x01» MeHbIne «9x02», mpejuiaraetcs ycraHaBiauBaTh Benuauasl AH, H1; AX, X1;
AY, Y1. Ecnu xe 3anepxkka «9x02» MeHblie «I9x01», HacTpauBatorcs 3HaueHus AH, H2; AX, X2; AY,
Y2. [looToMy He MMeeT 3HAa4eHUs HyMepalusi OTpakaTesied, KOTOPbIi U3 HUX ONMKHHM, a Kakoh —
JaJbHUH.

Br16op nosst “ABTopacuer’ B OKHE U3MEPEHMS 3aJICPKKH OTKPBIBAET €IIe O/IHO JI0UepHEee OKHO
C MmapameTpamu IIyOHHOMEpa, C MOMOIIBI0 KOTOPBIX COOCTBEHHO U MPOU3BOAMUTCS pacdeT KOOPAHHAT
(Puc. 6.4.1.). 3necry BBIBOASTCS HaliICHHBIE MTOCIIE HACTPOUKH BPEMEHA 3aJIep)KKU B mpeoOpa3oBarerne
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u macmtabel aia koopauHatr H, X, Y. MmeeTcs BO3MOXHOCTh PEIAaKTHPOBAHUS ITHUX TapaMeTpOB.
CrnefyeT MOMHUTh, YTO M3MEHCHHE MapaMeTpoB TITyOMHOMEpa MCKakaeT HACTpOHKy. /laHHOE OKHO
CO3aHO B OCHOBHOM JUIA CHpaBKH. B OOJBIIMHCTBE METOJMK KOHTPOJSA JIAHHOE OKHO He
UCIIOJIB3YETCS.

Bei6op u3 cniucka:

FJTYBUHOMEP Tad v HbI i,
Crwb ABropacyet ABTopacyer

Ctunb Tal muuHbIi

Ta6un. Hactpoiiku 3akpbiTh

Cmuis ABTOpacyer
Mpswmoit [I311 (mmH) \
Th= 01,000 mke BbI30B celekTopa.
CL= 5920 wlc < ABTopacter  3aKphITh Usmepenue 3a1epikKu
e 00 Vvawaaaaaaaae 9XOCHTHAJA
Haksnonssrit [II1T (MM X, Y) A e
Txy= 07,100 mxc X0 2 e e
CT= 3260 wmlc Hactpoiika H, X, Y
o = 50,00 rpan
IMapametpsr 3 aKkpbITh OILIMBKA 3aKkpbITh
Th= 01,000 mkec He npoBezneHa yctaHoBKa AH = 0034,59 mm
Mh= 2,959 wmm/MKke curHanoB Dxol u Dxo02 H1 = 0071,18 Mmm
Tx= 07,000 mke AX = 0034,59 mm
Mx= 1248 wmm/mke X1 = 0071,18 mm
Ty = 07,000 mke AY = 0034,59 mm
My= 1,047 mm/MKkc Y1 = 0071,18 Mm

Penakmupyemble 0JIs1 0 TMEYEHbI JKUPHBIM HIPUDTOM.
DIIeMEHTBI MEHIO, B KO TOPBI X IPOHM3BO U TCS EPE X0 /T
MEX/Ty OKHAMH , yKa3aHb! KPaCHBIM L[BETOM.
CTpenkaMu 1o Ka3aHbl IIepe X0 Abl MEX Iy OKHAMHU MEHIO.

Puc. 6.4.1. Ctpyktypa ynpasistoiiero MeHo «I myOunomepy.

6.5 Menw «<ACJ #1»

MeHnro aBTOoMaTudeckoro curxanuzaropa nedpextoB AC/I#1 umeer mpoctyto crpykrypy (Puc.
6.5.1.). B rmaBHOM OkHe ycTaHaBinuBaercs pexxuMm padboTsl ACL#1 (3X0, TeHb, BBIKI), OPaKOBOYHBIHI
ypoBenb (bpak Yp. [AB]) 1 BpemeHHOe mojoxkeHue cTpoda (Hayano [MKC], mupuHa [MKc]).

Beibop monst “ACJI#1” ocymiecTBisier nepexol K JodepHemy okHy «/lom. Ilapamerps», B
KOTOpPOM YCTAaHAaBIIMBAIOTCA NONOIHUTENbHBIE YypoBHU AC/] u Buasl curHanmzanuu. HanomuuMm, 4ro
YPOBEHb (PMKCALIUU OTCUUTHIBAETCS OT OPaKOBOUYHOT'O YPOBHS, & MOMCKOBBIM YPOBEHb OTCUMTHIBACTCS
OT YpOBHS (PUKCAIIHH.
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Ecmu ycranoButh ypoBenb ¢ukcanmum 0 nb, To oH BhIKIIOYWaeTcs. B cTpoke «YpoBeHb
¢bukcanum» BBIBOAUTCS «BBIKID». DTOT ypOBEHb MPOIMAJAET C Pa3BEPTKH U OTKIIIOYAETCS CBETOBAs U
3BYKOBAsi CUTHaJIM3aIUsl HA 3TOM YPOBHE.

Br16op u3 crimcka:
Ixo,

Tenn,

Boika

ACJI#1 Ix0 Havano 0025,0 mke
bpak. Vp. 32,0ab Illupuna 0030,0 mxe

3akpeiTh Jlo1. MapaMeTpsl

VYposens pukcaiun ~ -06 n1b

Iouckosslit yposers -06 1b PeiaKTUpyeMble MOJIs 0 TMEUEHbI JKUPHBIM IPUPTOM.
mmmmmmmmmsmemmmemesemeomeoooo- ONEMEHTBI MEHIO, B KO TOPBIX IIPOM3BO U TCS IEPE X0 ]I

Curnamisanyst MEXKIy OKHaMH , YKa3aHbI KDACHBIM I[BE TOM.

CeetoBas B CTpenkaMu 10 Ka3aHbl I€PE X0 bl MEXK Ty OKHAMHU MEHIO.

3ByKOBast Bk

Puc. 6.5.1. Ctpykrypa ynpasisitomiero Meuio «ACH#1».

TouyHO TaK)Xe YCTPOEHO YNpaBJICHHE MOWCKOBBIM YpOBHEM. JlMama3oH perylMpoBKU KasKI0TO

u3 JononHuTenbHbIX ypoBHel AC/I#1 ot 0 nb (Beixi) 1o —12 nb.
[Tocne Bxmtouenus npudopa napamerpbl ACJI#1 ycTaHOBIEHBI 0 YMOJIYaHUIO:

- pexum paboTsl “Ox0” (3XOMETON),

- OpakoBoOuHBIH ypoBeHb 32 1b (1o ycuneHnuo),

- ypoBeHb ¢ukcauuu —6 ab (0OTHOCUTENBHO OPaKOBOYHOTI0),

- TOUCKOBBII ypoBeHb —6 1b (OTHOCUTENBHO YPOBHS (PUKCAITUH),

- HayaJyio cTpoba 25 MKc,

- mupuHa ctpoba 30 MKc.

6.6 Menw «ACJ #2»

Crpykrypa ynpasmstomero meHro AC/I#2 mpencrasinena Ha Puc. 6.6.1. Menro ACII#2 Bo
MHOTroM noxoxe Ha MeHto AC/I#1, HO eCTb HEKOTOPBIE OTINYUS.

Bo-nepBbix, ACJI#2 nmeer pexxuM “3axBatr’. JlaHHBIN peXXUM YCTaHABINBAETCS B INIABHOM OKHE
HapaBHE C ApyruMu pexxuMamu. Bo-Bropbix, ACJ#2 mmeeT oIuMH MOpOr, MO3TOMY B OKHE «Jlom.
[TapameTppl» ycTaHABIMBAIOTCS TOJIBKO BUABI CUTHAIM3ALUH.

[Tocne Brimtoyenus npubopa napamerpsl AC/I#2 ycTaHOBIIEHBI 110 YMOTYAHHIO:

- pexuM paboTsl “Brika” (He ucnomib3yercs),

- OpakoBouHBIH ypoBeHb 32 ab (1o ycuneHuto),
- Hayajo ctpoba 65 MKc,

- mupuHa ctpoda 10 MKc.
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Be16op u3 crmcka:
Jxo,

Tenb,

3axsar,

Boixa

AC]I#2 Ix0 Hauaio 0065,0 mkc
Vposers 32,0 b I[llupuna 0010,0 mke

3akpeITh JloI1. mapaMeTpst Penaxtupyemble MO 0 TM €U SHBI )KUPHBIM IPHPTOM.
Bt DIIEeMEHTHI MEHIO, B KO TOPBI X IIPOHU3BO L TCS IIEPEX0 I
Curnanmu3anus MEX/y OKHAMH , yKa3aHbl KPACHBIM L[BETOM.
CeeToBas Bru C1penkamMu 10 Ka3aHbl II€PE X0 bl MEXK Ay OKHAMH MEHIO.
3ByKOBas Bra

Puc. 6.6.1. Ctpykrypa ynpasistoniero MmeHto «ACI#2y.

6.7 Menw «BPY»

ITpu BBI3OBE YNpPaBIISIIOIIETO MEHIO CUCTEMBI BPEMEHHOM PEryIMPOBKH UyBCTBUTEIBHOCTH Ha
pa3BepTKy Je(eKTOCKONa BMECTE C 3XOCHUTHaJaMHu BBIBOAUTCS rpaduk kpusoil BPYU B nenumbenax.
I'paduk BPY npencrasnsier co0oil cyMMy OCHOBHOTO ycusieHHs «P>» 1 ycuneHnus: KpuBoit BPY.

C 71eBoO¥ CTOPOHBI Pa3BEPTKU MOSIBIISIETCA PA3METKA JMalla30Ha yCUJIEHUS NpueMHuka. HiokHAs
JUHUS DKpaHa COOTBETCTBYET HIDKHEW rpanuue ycuwiaeHus 0 b, a MakcuMalbHOE YCHIIEHHE
ykasbiBaeTcst MeTkoi «80 nb». Kpome Toro, cineBa skpaHa MeTKoH «P>» OTMeuyaeTcs YpOBEHb
ycuieHust npubopa. ITo ycUIIeHHME, KOTOpPO€ YCTaHaBIMBAeTCs B MEHIO «DKpaH» M OTOOpa)xkaercs
XKHUPHBIM HIPUPTOM B CTPOKE YCHIIEHHE BBEPXY IKpaHa mpuodopa.

CrpykTypa yOpaBIIIOIIENO MEHIO CHUCTEMBl BPEMEHHOH PpEryIMpPOBKH YYyBCTBUTEIBHOCTH
IIpeJICTaBJIeHa Ha pUCyHKax 6.7.1. u 6.7.2.

B rnaBHOM OKHE paclonoXeHO JABe CTpoku. B BepxHelt crpoke «BPY» mpoussonurcs
BKJIIOUEHUE WM BhIKIIOUeHue Bcell cuctemsl BPU. B HuxHel cTtpoke «CTUib» KHONKaMU €—, —>
BeIOUpaeTcs ctuwib BPY, a kHONKOW « NPOM3BOAUTCS BBI30B OKHA HACTPOMKHU Ul TAHHOTO CTHJIS.
Ecnu cucrema BPY BbIKiIIOUE€HA, BMECTO OKHA HACTPOWKM BBIBOJUTCS OKHO COOOIIEHHs 00 ommnoke
(cM. Puc.6.7.1. unu Puc. 6.7.2.).

B crune «PyuHoil» oroOpakaercs okHO HacTpoiiku «BPU Pyunoi» cmpaBa skpaHa U OKHO
napamerpoB Touku BPY cneBa skpana (Puc. 6.7.1.). Ha rpaduxe kpusoit BPY Touku ormedarorcs
YEPHBIMU KBaJPAaTUKaAMU.

B crpoke «¥Ycr. Toukn» npousBoautcst BeiOop Touku BPY u ycranoBka ee mapamerpoB. Eciu
TOYKa HE BbIOpaHa, MapKep Ha HOMEpPEe TOUKU YEPHOTO I[BETA, TO KHOMKAMHU <—, —> OCYLIECTBIISIOTCS
nepexoabl OT OJHOM TOYKHU K Apyroil. Homep Tekyieit Touku oToOpakaeTcst B CTPOKE, ee ImapameTphbl
BBIBOJSTCSL B OKHO CJIEBA, @ HA DKPaHE TEKyIlas TOYKa IIOMEYaeTcss MepuarolmuM keajapatoM. [locie
HaXaTUs KHOIIKU « IIPOU3BOIUTCA NEPEXO0] K pEJaKTUPOBAHUIO IIapAMETPOB TOUKH.

B pexume penakTHpoBaHHs Iojie HOMepa Touku Oemoe. Ha skpaHe Touka oTMmeuaercs
MUTAIOIUM KBaJgpaTOM. Temepb KHOIKH ¢—, —> MEHSIOT 3aJCpXKKYy TOUYKH, a KHOIIKH R
ycraHaBnuBatoT ycwienue BPY B neil. Ilpubop aBromarnuecku ¢opmupyer kpuyto BPU B Buze
Habopa OTPE3KOB NPSMBIX JIMHUN, COEAMHSIONIMX TOUYKU. l3MeHeHHe YyBCTBUTENBHOCTH Cpasy
OTpa’kaeTcsi Ha pa3BepTKe »XocurHaioB. [loBTOpHOE HakaTHe Ha KHONKY « MepeBOoauT mpuodop B
PEXUM BBIOOPA TOYKH.
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_— Bei6op u3 criicka:
BPY Brcn Bxa, Beika

Ctunp Pyunoii

Bri6op u3 criicka:
Pyunoii,
Teop. pacueT

3akpbITh

OIINBKA !

CHaualna BKJIIOUHTE
Cuctemy BPY, a motom
BBINIOJIHSN TE HAC TPOUKY

Toukxa BPY 01
Vcunenue +00,0 nb
3anmepikka 0008 mxc VYer. Toukn 01
Copoc HacTpoiku

BPY Pyunoit 3akpebITh

OKHO mapaMeTpoB
Touku BPY

Penaxmipyemsblie OIS 0 TMEYEHBI XKUPHBIM MPUPTOM.
DneMeHThl MEHIO, B KO TOPBIX IIPOU3BO M TCS TIEPE X0 /T
MeXIy OKHaMH , yKa3aHbl KPaCHBIM L[BETOM.
Crpenkam¥u 10 Ka3aHbI EPEX0 bl MEX Ty OKHAMHU MEHIO.

Puc. 6.7.1. Ctpyktypa ynpasistomiero Mmento BPU ctuinp «Py4anoii».

Huxnsis crpoka «COpoc HacTpoHKU» pearupyer Ha KHONKY «l. B aToMm ciyuae mpousBoauTcs
cOpoc HacTpoiiku Bcex Touek BPY, 1.e. ycunenue BPY kax10il Touku ycTaHaBIMBaeTCs B HOJIb U 110
3a7Iep>)KKaM  TOYKM TpyNnupyroTcs B mpenenax odkpaHa. KpuBags BPY  BeipaBHUBaeTcs B
TOPU30HTAIBHYIO JIUHUIO.

B crune «Teop. Pacder» OTKpBIBAalOTCS J1Ba OKHA: CIPaBa — OKHO pENAaKTHPOBAHUSA C
3aroioBkoM «Teop. Pacuer» m cneBa — okHO mapameTpoB kpuBoil BPU. MeHr0 HacTpoWKu B OKHE
«Teop. Pacuer» cogepxut nBe ctpoku «Tun kpusoit BPU» u «Touka» (Puc. 6.7.2.).

B nepBoii cTpoke KHONKaMu —, — ycTaHasiauBaercs Tin Kpuoii BPY. Knomnka ! oTkpbIBaer
JloUYepHee OKHO, MpeaHa3Ha4eHHOe Uil MmoapoOHoro omucaHusi kpuBod BPY. 3mece B cTpoke
«3aBUCHUMOCTh aMIUIMTY/Bl OT PAacCTOSHUS» €llle pa3 ycTaHaBiuBaeTcss TN KpuBoil BPY. B Hinke
CJIEIYIOIIUX CTPOKAX BBOJAUTCS 3aTyXaHUE U CKOPOCTh 3BYKa.

Bo Bropoii crpoke okHa «Teop. Pacuer» mpousBonutcss BbiOOp Touku BPY (Hauano wim
KOHEI) U pellakTupoBaHue napamerpos BPY.

Brauane touka BPY ne BriOpana. [Tone nagnucu «Hauano» ninu «Konemny» yepnoe. Knonku <,
—> OCYLIECTBISIIOT IUKINYECKHE nepexoasl oT Touku «Hauano» k Touke «KoHem» u T.4. YkazaHHas
TOYKA OTMEYAETCS Ha SKPaHE MEPUAOIINM KBaJPATOM.

[Tpu Ha)kaTuM Ha KHOMKY ! prOOp MEepexXoqUT K peAakTHpoBaHuIo napamerpoB BPU B nanHoii
touke. Ha pasBepTke aedexTockomnma TOYKa OTMEYaeTcs MUTAOIIMM KBajapaToM. [lone Haamucu
CTaHOBUTCS O€NIbIM — TOUYKa BbIOpaHa JUIsl peIaKTUPOBAHUSI.

Ecnu BeiOpana Touka «Hauano» KHONKH <—, —> MEHSIOT €€ MOJIOKEHHE BO BPEMEHH, a KHOIKH
T, d ycraHaBiuBatoT casur kpuBoit BPY. Eciu BeiOpana Touka «KoHEI» KHONKH <—, —> TaKXKe
MEHSIOT €€ IOJIOKEHHE BO BPEMEHH, A KHOIKU ™ yCTaHaBIMBAKOT nepenan kpuson BPY. B
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nmocyienHeM ciiydae mnepernan kpuBoi BPY koppektupyercs myteM u3MeHEHUs KO3 UIIMEHTA
3aryxaHus. [loBTopHOE Ha)kaTUE HAa KHOIKY « IEPEBOAUT MPUOOP B PEXKHUM BHIOOPA TOUKH.

[TpuGop aBTOMaTHyecku paccuuThiBaeT KpuByro BPU B ctune «Teop. Pacuer» npu u3MeHeHun
mo0oro ux napamerpos. JleiictBue BPU MrHOBEHHO OTpakaeTcst Ha pa3BepTKE 3XOCUTHAJIOB

3aKpbITh

OIIIMBKA !

CHauaJia BKIIOYHTE
Cucremy BPY, a motom
BBIIIOJIHANTE HACTPOMKY

Hauano 0016 Mmxc
Konen 0078 MKC
Casur » -04,0 15
[epenan » +348 1B

BPY Bra Bei6op u3 crimcka:
Crais Teop. pacuer /_ Pyunoi,
Teop. pacuer
Bri6op u3 crimcka:
R"2,
Teop. pacuer 3aKkpbITh R"3/2,
RM 1,
Tun kpuBoit BPY R™2

Touka

OkHO mapameTpoB
kpuBoit BPU

Bei6op u3 crimcka:
Hayvauo,
Konen

/Hm \Rj’

Tun xpuBoit BPY  3akpbITh

3aBHCUMOCTh aMILTHTY JIbI

OT PACCTOSIHUS R"2
3aryxaHue 020,0 nb/m
CkopocThb 3260 m/c

Penaxtipyemblie 1I0JI OTM €4€HBI XKUPHBIM MIPUPTOM.
DJeMEHTBI MEHIO, B KOTOPBIX P OU3BOIUTCS IEPEX0
MEX]ly OKHAMH , YKa3aHbl KDACHBIM IIBETOM.
CrpernkaMu MOKa3aHbI IEPEX0/Ibl MEXKTy OKHAMH MEHIO.

Puc. 6.7.2. Ctpyktypa ynpasmstouiero meato BPY ctuns «Teop. Pacuer».

6.8 Meniwo «Yacol ByanabHuK»

JlanHoe meHro oyeHb npocroe (Puc.6.8.1.). B Hem ycranaBnuBaeTcs BpeMs M JaTa BHYTPEHHUX

qacoB HpH6opa, a TaK)XXC COCTOSAHUC 6y,Z[I/IJ'IBHI/IKOB.
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JIATA, BPEMA
Ton 2003
Mecsn 08
JleHb 01
Yac 12
Munyta 38

BYIMJIbHUK #1
Brika
Yac/MuH 13:00

BYJIMJIbHUK #2
Brika
Yac/MuH 12:00

PenaxTupyemble MO OTMEUEHBI JKUPHBIM IIPH(TOM.

Puc. 6.8.2. CtpykTypa ynpasistoniero MeHio «Hacol By uabHUK.

6.9 Opranu3anus MeHIO NaAMITH HACTPOeK npudopa

[Ton TepmuHOM HacTpoiika mpuOopa OyaeM MOHMMATh KOMIUIEKC MapaMeTpoB IeeKTOCKOIa,
KOTOpBIE ycTaHaBiIuBaioTcs B pexxume «Hacrpolika» 3a UCKIOYeHHMEM IocieqHero MeHio «Jlara,
Bpemsi». DTO KOMIUIEKC MapaMeTpoB, KOTOPBIC JOJDKHBI OBITH YCTAaHOBJICHBI JJISi TMPOBEICHUS
HEepa3pyLIaoLIEro KOHTpoJs usgenus. [lapamMeTpoB 10BOJIBHO MHOTO, MOCKOJIBKY YJIbTPa3ByKOBOU
nedexTockon — ciaoxHbii npubop. [lporecc HacTpoiiku (YCTAaHOBKM TapamMeTpoOB) Kak IPABHIIO
COCTOMT U3 OOJBIIOrO KOJUYECTBA OlEpalMii, KOTOpPbIE PErJIaMEHTUPYIOTCS METOJUKOU
yABTPa3BYKOBOIO KOHTpoJisi. Hannune maMatu HacTpOWKHM MO3BOJIIET COKPATUTh BPEMsI MOJATOTOBKU
npu0opa K KOHTPOJIIO.

Ecin npubop HaxoauTcss B peXUME HACTPOMKHM, MEHIO MaMsITH HAcCTPOEK BBI3BIBAETCS MpU
Ha)kKaTUM Ha KHOMNKY «/lanHble». Buja MeHo M mepexoJpl Mexay OKHaMH MEHIO Moka3aHbl Ha Puc.
6.9.1.

B rnaBaom oxHe «Kapra ¢aitnoB HACTPOEK» ¢aitnbl ¢ jaHHBIMU HACTPOWKH NPEACTABIEHBI B
BUJIE MPSMOYTOJIbHBIX SYEEK, PACIHOJIOKEHHBIX B IIaXMaTHOM mopsyike. Eciu B aiine HeT naHHBIX
HACTPOMKH, OH OTOOpa)kaeTcsl MPSMOYTrOJIbHOM suelikoll ¢ OenbIM (POHOM, €clii K€ HacTpoiKa
3anucaHa B (paily, B sueiike oroOpaxkaercss cumBoi «I» Ha yepHoM ¢oHe. B oxHe mmeeTcss mapkep,
YKa3bIBAIOIINI HAa BRIOPAHHBIN (haiiyl UK AJIEMEHT MEHI0. Mapkep mepeMeniaeTcs KHOKaMu T, i, <,
—. Jlna BeiOOpa (aiina HaCTPONHKH HEOOXOJUMO YCTAaHOBUTH MapKep Ha COOTBETCTBYIOIIYIO SUEHUKY U
HaxaTh KHOMKYy . Torma mosBiseTcs OKHO omepanuid ¢ daiaoMm. Peaknum KHOTOK T, i«, <J
NEePEAIOTCS ITOMY OKHY.

B 3arofoBKe OKHA yKa3aH HOMep JaHHOTO (aiima HacTpoiiku «DAMIT XX». 3aech u manee XX —
Homep daiina. Huxe B okHe oToOpaxkarorcs omeparuu ¢ (daimom «3arpy3utb» U «COXpaHUTHY.
[Tocnenuuii HIEMEHT MEHIO «3aKpbhITh» MPEIHA3HAYECH IS Iepexoaa 00paTHO B TJIABHOE OKHO. 37€Ch
¢ TOMOIIBIO KHOMOK T, 4 yKa3hIBAETCS ITEMEHT MEHIO, a 3aTeM KHOMKOM « MPOM3BOINTCS €ro BEIOOP.

[Tpu BBIOOpE >MEMEHTa MEHIO «3arpy3uTh» OTKPBIBAa€TCS OKHO C 3arojIoBKOM «3arpy3uTh M3
OAMIIA XX». B naHHOM OKHe OTOGpaskaercst obmas HHGMOPMAIMS O HACTPOIKE — HaTa, BPEMS,
unpopmanusa o IIOII, kommentapumu (cm. Puc.6.9.1.). Kpome Toro, ectb Tpu 3j€MeHTa MEHIO
«[Ipocnymarey, «3arpy3uth u3 ¢aina» u <«3akpeiThy. [locmeqHut 3JIEMEHT MEHIO <«3aKpBITh»
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WCIIONIB3YETCsl Il BO3BpaTa B OKHO omepanuii ¢ ¢aimom. OKHO 3arpy3kd TNpeaHa3HAYeHO IS

IpeBapUTENbHOTO MpocMoTpa uH(popmanuu. Ecnu B daiiie HET NaHHBIX HACTPOWKH, BCE CTPOKHU
3aIOJIHSIOTCSI CHMBOJIOM <##».

3arpysuts w3 DAMIIA 01
Jata 10.01.03r. 13:05

Nudopmanus o TIDIT
11121-2,5-65"-214
v Ne 041-02.03
JIYIIAUTE!
?_-X _____________ 00-0000000000-00-0
Eg? 1;]];(%“ v KomMenrapun
093¢ i HHHHHHH AR

\ FHAFHRFHR AR R

IIpoc.rymars I'naBHOE OKHO
3arpy3uthb u3 ¢aiina
3aKkpbITh

\ Gaiin 01 KapTa ¢aitno HACTPOEK

3arpy3urb gooooooooooooodg
Coxpanuth DOoooooOoooOooooooo
-------------------- ABto-npocmotp nHpopmanun HET

3aKpbITh ABTO-TIPOCITY IIMBAHKE HET
CTEPETDH BCE!

Coxpannts B DAV 01
Hara 10.01.03r. 13:05

Hudopmanus o 1911
' 11121-2,5-65'-@714 CTHPAHHE
I'OBOPUTE ! Ne 041-02.03 Brixon
"""""""""" 00-0000000000-00-0
Yeunenne T4
+38 1B KommenTtapun
noc s ————, 0 1 23456 7 89
\ R ABBTIEX3 HU
c #\> KJAMHOMNDPCTY
N —— > oXuuwmbHb o
A/Hpoc"y“‘a“ 0 - # N; , ° @
CIIYIIAMTE ! CoxpanuTh B haiin
................... 3aKpBITH Fl<= F2=> F4-Bsxon
FpOMKocTLTi«
+21 16
093¢ i

Penaxtupyemble M0 OTME4€eHbl XKUPHBIM IPUHTOM.
OneMEeHTbI MEHIO, B KOTOPBIX IPOU3BOJUTCS IEPEX0 ]
MEkKIy OKHAMH , yKa3aHbl KPACHBIM LIBETOM.
CrpenkaMu ITOKa3aHbI EPEX0/IbI MEXIY OKHAMH MEHIO.

Puc. 6.9.1. CtpykTypa MEHIO MIaMATH HACTPOEK.

31ech MOXHO TMPOCHYIIaTh TOJOCOBOE cOOOIeHre, BbIOpaB sneMeHT MeHio «lIpociymarey.
Kuomkamu T, yCTaHOBUTE Mapkep Ha 3ieMeHT «lIpociymare» m Haxkmure KHONKy <. Torma
roJI0OCOBOE COooOIIeHrne naHHoro (aiina OydeT BBIBOOUTHCS Ha JWHAMUK, a Ha dJKpaHe Mpubdbopa
nosBIsAeTcs OKHO ¢ 3aronoBkoM «CJIYIIIAWTE!», B KOTOpOM  OTOOpaxaercs MpoIiece
BOCIIPOM3BEIICHHS ToJioca. Tenepp KHONKHU T4 YOPaBISIOT TPOMKOCTBIO. BO BTOpO#l CTpOKE OKHa
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oTobpaxkaercst moackaska «'pomrocts T, Y». B Tperbeii cTpoke mokasan ko>G(HUIMEHT mepenaun
yeunutens BocrnpousBeneHus (ab). B HmkHel cTpoke oToOpaskaeTcsi TeKylllee BpeMs T'0JIOCOBOIO
coobmenus (c). B mpaBoiif yacTu OkHa UMEETCs] UHIUKATOp MHTEHCUBHOCTHU I0JIOCOBOroO curHana. Ilo
OKOHYAHHH MPOUrPHIBAHHS COOOIICHHS JUHAMUK OTKIIo4aeTcs u okHo «CJIYIIIAWTE!» mpomagaer.
MO0>KHO MpPEeKpaTUTh BOCIIPOU3BEICHNE PaHbIIIE, HAXKaB Ha KHONKY «. [IoBTOpHOE Ha)kaThe Ha KHONIKY
| MHULMKpYET BOCIIPOU3BEICHNE I'0JI0ca CHAavYaa.

PaccmoTpum paboty meHto «CoxpaHuTh» B OKHe omepauuii ¢ daitiom. [Ipu BeIOOpEe 3TOTrO
3JIEMEHTA MEHIO OTKPHIBAETCS OKHO ¢ 3aroioBkoM «Coxpanuts B DANIT XX». B npouecce paboTs ¢
9TUM OKHOM JaHHbIE HAaCTPOWKU MOJTrOTaBIMBAIOTCS K 3amucu, (Gopmupyercss 010k maHHbIX. [lpu
BbIOOpe »arnemeHTa MeHI0 «CoxpaHuTh B (ain» OJOK [JaHHBIX HAaCTPOHMKHM 3aliChIBaeTCi B
SHEPIrOHE3aBUCUMYIO NIAMSATh.

B MoMeHT oTKpbiBaHus 0kHA «CoxpaHuTh B AT XX» BHIMOIHAIOTCS CIEAYIOMIUE ASHCTBUS:

- CUMTBIBAETCS TEKYIIas JaTa U Bpems,

- cuuThiBaeTcsa MHpopMaius o0 yIpTpa3ByKoBOM mpeoOpazoBatene u3 MeHto «Mupopmanus

o II3I» 31eKTpo-aKyCTUYECKOT O TPaKTa,
- BCe MmapaMeTpbl HACTPOUKH JAe(PEKTOCKOIa U MapaMeTpbl COCTOSHUS MEHIO KOMUPYIOTCS B
OJIOK JaHHBIX HACTPOUKH.
B 5T0T MOMEHT OJI0K JIaHHBIX HACTPOHKHU cHOPMHUPOBAH, HO €Ille HE 3alKHCaH B YHEPTrOHE3aBUCUMYIO
NaMsTh.

BHayane HYXHO 3amucaTh CONPOBOJUTENbHYIO HWH(GOPMALMIO K JaHHBIM HACTPOMKH.
VYcraHoBUTE MapKep Ha BEPXHIOK CTPOKY KOMMEHTapuil M HaxkmuTe KHONKY . [losBisercs okHO
BBOJIa CUMBOJIbHOU HH(popManuu (cMm. Puc.6.9.1.). B cTpoke nosiBiisieTcss MUTAIOIIUNA Kypcop, KOTOPBIN
OTMEYAET MO3UIUI0 PEAAKTUPYEMOI0 CUMBOJIA. Ternepb KHONKH T, <, > nepememaror Mapkep 1o
tabnuue cuMBoioB. KHomkoil < mpou3BoguTcs BCTaBKa cuMBOJa B CTpoky. Ilpu 3ToM cuMBOn
BCTAaBJIIETCS B MO3UIUIO Kypcopa B PEIaKTUPYEMOM CTPOKE, a caM Kypcop MEPEXOAUT B CIEAYIOLIYIO
HO3ULUIO.

OxHO BBOJIa CUMBOJILHON MH(OpMaIK 3aXBaThIBaeT peaklMy KHOMOK Ii1aBHOro MeHwo F1, F2
u F4. Knonku F1, F2 nepememator Kypcop B peaktupyemoii crpoke. Knonka F4 npeanaznadena aiis
3aKpBITHS OKHA.

3amnuch roJI0COBOTO COOOIIEHHUS OCYILECTBIISIETCS BBIOOPOM 3i1eMeHTa MeHI0 «CKa3aTh» B OKHE
«Coxpanuts B AN XX». YCTaHOBHTE Mapkep Ha STOT JIEMEHT MEHIO U HAKMHUTE KHOMKY .
[MTosBnsiercs okHo ¢ 3arogoBkoM «'OBOPUTE!». Ckaxure cooblieHne kK JaHHON HacTpoiike U CHOBa
HaXMUTEe KHOINKY . OxHO mpomnanaer. ['oiocoBoe cooOlieHHe 3amMcaHO B JHEProHE3aBUCUMYIO
namsTh npudopa. Ecnu He Ha)XuMaTh KHOTIKY «J, TO Mo ncteueHuto 31,7 ceKyHJ OKHO aBTOMaTHYECKU
3aKpBIBAETCS, 3aMIUCh COOOIIEHUS MPEKpaIaeTCs.

Bce Bpemsi, korna otobpaxaetcst okHO ¢ 3arosnioBkoM «['OBOPUTE!», npousBoautcs 3amuch
CUTHAJIOB MHUKpO(OHa, BCTpoeHHOro B mpubop. JlaHHOE OKHO HCHOJb3yeT KHOIKH T
PETYIMPOBKH UYyBCTBUTENBHOCTH MHKpodoHa. I[Ipm 3TomM wu3MeHsercss kod(hdUIUEHT mepenadu
MHUKPO(GOHHOTO ycmiuTelns. Bo BTopoii cTpoke oKHa ecTh Mojcka3ka «Y CHiIeHue MN». Hinke mokasan
K03 pULIMEHT nepenaun yCuiauTens B fenuoenax. B HIKHeH cTpoke okHa BHIBOJUTCS TEKYILEe BpeMs
3alUCH TOJIOCOBOro cooOmieHusi. Kpome Toro, B OKHE M300pa)aercsi MHAWKATOP MHTEHCUBHOCTH
3BYKOBOT'O CUTHAaJA.

[Ton snementom MeHio «Cka3aTh» PacHoJIOkKeH 3MeMeHT MeHIo «[Ipociymats», npu BeIOOpe
KOTOPOTO TMPOU3BOJUTCA BBIBOJ TOJIOCOBOIO COOOILICHHMS Ha JAWHAMHK. BbBIOOp 3jeMeHTa MeHIo
«IIpociTymaThy COmpoBOXKAAETCA OKHOM ¢ 3aronoBkoM «CJIVIITAMTE!». 10 0kHO paGoTaeT TOUHO
TaKxke Kak okHo «CJIYIIIAMTE!» u3 MeH:o 3arpy3ku ¢aiina.

Ecnmu nmo kakum-nu0o mpuyuHaM Ae(EeKTOCKONUCTY HE MOHPaBMUJIACh 3alHCh T'OJOCOBOTO
COOOIIeHHUs, €r0 MOXHO c037aTh 3aHOBO. [[ng 3Toro BhIOEpHTE 37eMEHT MeHI0 «(CKaszaTh» M CHOBA
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cKaxxuTe cooOuieHue. DneMeHT MeHio «lIpociymaTey) ucnonap3yercs Uisl MPOBEPKH KauecTBa 3alucu
TOJIOCOBOI'O COOOIIEHUS.

3anuch JaHHBIX HACTPOUMKHU B (hailyl OCyIIeCTBIsIETCS BEIOOPOM diieMeHTa MeHI0 «COXpaHUTh B
dai». Ecniu 3amuch AaHHBIX B JHEPrOHE3aBUCHMYIO NHaMsTh Mpoluia 0e3 omuOOK, Ha SKpaH
BbIBOIUTCS coobtieHue «Coxpanenue Hactpoiiku OK», B IpOTUBHOM ciy4yae BHIBOAUTCS UH(OpMaIus
00 ommnoOKax.

Bakpbitne oknHa «Coxpanuth B ®AMIT XX» HpOU3BOAUTCSA IIPH BBIOOPE SIEMEHTA MEHIO

«3aKpbITHY.
@aiis1 JaHHBIX HACTPOMKH COCTOMT U3 JIBYX uacteil. IlepBas yacTh — mapameTpbl HACTPOUKHU
npubopa u TekcToBas uH(oOpmanus, BTOpas dYacTb — TroyiocoBoe cooOmenne. Ob6e wyactu

3aIllUCBIBAIOTCS B (paiisl He3aBUCUMO JpyT OT Apyra. ['onocoBoe cooOrieHue (4acTh 2) 3aruchiBaeTcs B
SHEpProHEe3aBUCUMYIO NaMATh (B (aiiia) B pexxUMe pealbHOI0 BPEMEHHM, KOT/1a BbIOpaH 3JI€MEHT MEHIO
«Cka3atby». Ilapamerpsl HacTpoilku (4acTe 1) 3amMchIBalOTCS B 3HEPrOHE3aBUCUMYIO MAMATH NPHU
BbIOOpE 31eMeHTa MeHI0 «CoXpaHuTh B (paitim».

Ecnn nedexrockonucT 3amucan rojiocoBoe cooduieHue (4actb 1), HO He BBINOJHWII 3alMCh
JAHHBIX HACTPOWKH (4acTh 2), TO B KapTe (aillioB HACTpOeK JaHHBIN (aiin Oymer oToOpakeH Kak He
cogepxauuii uHopmaruu. [lpu mombiTke 3arpy3ku 3toro (aiina OyaeT BBIBOAUTCS COOOIIEHUE
«HET JAHHbIX B @AﬁﬂE», HO T'OJIOCOBOE COOOIIIeHHE OYeT BOCIIPOM3BOIUTCS HA TUHAMHUK.

ANTOpPUTM 3allUCH JAHHBIX HACTPOMKHM B DHEPrOHE3aBUCHUMYIO IaMATh BHadajle IPOU3BOIUT
CTHpaHME CTapbIX JAHHBIX B HEl, a 3aTeM 3aluChIBaeT HOBbIe JaHHbIe. [loaToMy eciu B (aiine yxe
Obula coXpaHeHa Kakas-InOo HacTpoiika mpubopa U NMPOU3BOJAUTCS 3alIUCh HOBOM HAaCTPOMKH B HETO,
TO B pe3yJibTaTe 3TOT (aiis OyaeT coepaTrb HOBYIO HACTPOHKY.

Paccmotpum snemenTsl MeHIO TnaBHoro okHa «Kapta gaitnoB HACTPOEK». 3necy ecth Tpu
JJIEMEHTAa MEHIO:

- ABto- npocmotp undopmanuu (JJA/HET),

- ABro- npocaymuanue (IA/HET),

- CTEPETD BCE!

[Tepexon K 9TUM 3J€EMEHTAM MEHIO TPOU3BOJNUTCS KHOIIKAMU ™, ecin 3aKpBITHI BCE JOYEPHUE OKHA.

OJeMEHTBl MEHIO «ABTO- MMPOCMOTP UHPOPMALIUN» U «ABTO- MPOCIYLIMBAHUE)» UCIOIB3YIOTCS
JUIs OBICTPOTrO HAaXOXIEHUS HACTpOMKH. Mies cocTouT B TOM, 4TOOBI U MEepeMELIeHMH MapKepa Mo
s4yelikaM (ailloB aBTOMaTHYeCKHM OToOpaxanack obOmas wuHbopMmanus O HacTpoilke u (uin)
aBTOMATHUYECKH BOCIPOM3BOIMIOCH FOJIOCOBOE COOOIIEHHE.

Ecin B anemeHTax MeHIO «ABTO- ...» YCTaHOBUTHh «J{A», TO B HMIKHEH 4YacTH HKpaHa
HOSBISIOTCS JTOTIOJIHUTENbHbIE OKHAa C¢ uHpopMmanueid o Hactpoiike Puc. 6.9.2. Ilpu ycranoBke
Mapkepa Ha s4elky aiinma uHOpManus B OKHAaxX aBTOMAaTHMYECKHM OOHOBISETCS, HAuyMHAETCS
BOCIIPOM3BEICHHE TOJIOCOBOTO COOOIICHHS JAHHOTO (paiiia.

Bei6op snementa menio «CTEPETH BCE!» oTkpeiBaeT OKHO cTHpaHus (ailjioOB HACTPOEK.
31ech UMeeTcs MHIUKATOp Ipolecca crupanusa u jaBa snemeHTa MeHio «CTUPAHUE» u «Boixony.
OueBUIHO BBIOOD 371€MEHTa MEHIO «BBIX0/ 3aKphIBaeT JAHHOE OKHO.

[Tpu Be1GOpe anmementa mMeHio «CTUPAHUE» npousBoauTes mojiHoe CTUpaHUe Bcex (ailnos
HACTPOEK BMECTE C TOJIOCOBBIMU coo0IeHussMu Puc. 6.9.3. 3toT nporiecc npo1omkaercst IpuMepHo 7-
10 cexyna. B Teuenue 3Toro BpeMeHH HMOJHOCTHIO OJIOKUPYIOTCS peakIMM BCEX KHOIOK Ha MepeaHei
naHeu npuodopa 3a UCKII0YEHNEM KHOMKH «BKi-BbIkimy.

BHUMAHME! He cBoeBpeMeHHOE NpepbIBAaHME IPOLIECcCa CTHUPAHUS SHEPrOHE3aBUCHMOMN
aMsTH MOKET MPUBECTHU K BBIXOY €€ U3 cTposi. [loaTomy 3amperaeTcs BHIKIIOUATh MPUOOP BO BpeMs
cTupaHus (aiios.
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Puc. 6.9.2. ABTO- npocMOTp U NpocaylmrBaHue HHpopMaluu o ¢ailiie HaCTPONKH.

HacTpoHka E KapTa gaiinoe HACTPOEE [A- ecTe)
12.11.03r1821! TILITEE
: : tE
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Puc. 6.9.3. IIpouecc ctupanus (aiinoB HacTpoek nocie Bbidopa snementa MmeHo «CTUPAHUEY.

[Tponecc cTupanus QaiiioB 0ToOpakaeTcsi Ha UHAMKATOPE B BUJE JBUKYILEHCS IUPOKON JTMHUH.
Howmep ctupaemoro daiina BEIBOAUTCS B LIeHTpe HHAMKaTopa. [Ipu ycnemHoM cTupanus Beex (ailioB
Ha 9KpaH BbliaeTcs coobmenne «Crupanue Hactpoek OK». Ecnu ObuiM oOHapykeHbl OMIMOKH, Ha
9KpaH BBIBOJUTCS coolieHne o6 ommbkax. [locime Bcex Bblle yKa3aHHBIX JEHCTBHIA MPOU3BOAUTCS
oOHOBIIEHHE KapThl (paiiioB HacTpoek. Bee sueliku (pailiioB CTaHOBATCS MYCTHIMH.

7 MeH10 pe:xxuma padoThl «¥Y3 KOHTPOJIb»

B pexume ynpTpa3ByKOBOIO KOHTPOJISL ONE€pallMy CTPYNIUPOBAHbI B IIIaBHOM MEHIO CIIEIYIOIIUM
obpazoM:
- DkpaH,
- Cenexrop,
-  OyHKIUH,
- Crom.
Huxe npuBoauTCs onucaHne yCTpOHCTBA U pabOThI MEHIO.

7.1 MeH1o «IKpan»

MeHn1o «Kkpan» B pexuMe «¥Y3 KOHTPOJIbY» MOJHOCTHIO UIEHTUYHO MEHIO «JKPaH» B PEKHUME
«Hactpoiika» (cm. II 6.2.). HamomMHuM, YTO MEHIO «IKpaH» NPEAHA3HAYEHO Ui YCTAaHOBKHU
napaMeTpoB OTOOpa)KeHUs YIbTPAa3BYKOBBIX CUTHAIOB. B HeM MMEIOTCS BO3MOKHOCTH YCTaHOBKH
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YYBCTBUTEIBHOCTH MPHEMHUKA, IMPHHBI M CMEIICHUS DPa3BEPTKH, a TAKXKE YCTAaHOBKA Pa3METKH
pa3BEPTKH.

7.2 Menio «CejiekTop»

Menio «CesiekTop» B pexuMe «Y3 KOHTPOJb)» TaKkkKe HACHTUYHO MeHI0 «CesleKTOp» B
pexume «Hacrpoiika» (cm. I1 6.3.). JlaHHOE MEHIO IpeAHa3HAYeHO JUIs BbIOOpA YIbTPa3BYKOBBIX
CUTHAJIOB (CEJICKTUPOBAHMS) W I M3MEPEHMs] UX I[apaMETPOB: aMIUIMTY[bl, BPEMEHHU 3aJEPXKKHU,
koopauHat gedexra H, X,Y

7.3 MeHo «DyHKIHN»

Crpyktypa MeHIO «@®yHKHuUM» mnokazaHa Ha Puc. 7.3.1. JlanHoe MeHIO mpejjaraet ps
CEPBHCHBIX ONepaluii HaJl yIbTPa3ByKOBBIMU CUTHATIAMU:
“3anoMHUTE” ,

- “IIpoGer”,

- “Anammz”.

OyHKIUA «3alIOMHUTB» AKTUBUPYETCS KHOMKOH «J, €ClI MapKep YCTaHOBJIEH Ha 3TOT ITyHKT. B
MOMEHT Ha)KaTHUs KHOIKH ) pa3BepTKa yIbTPa3BYKOBBIX CUTHAJIOB 3allOMHHAETCS W BBIBOJUTCS Ha
skpaH. B otnuune ot meHio «CTom» TEKylIKe YIbTPa3BYKOBBIE CHUTHABI MPOIOJDKAIOT OTOOpaKaThCs
Ha 7KpaHe. Takum oOpa3oM, Ha sKpaHe HaOIOmaroTcs ABe pa3BepTku. OnHA craTUdeckas, Ipyras
nuHamuueckas. DyHKUUA «3alOMHUTBY) HCIONb3YeTCs ISl KaueCTBEHHOTO CPAaBHEHMSI CHUTHAJIOB,
HAIpUMeEp 3XOCHUTHAIA OT KOHTPOJIBHOTO OTpaXkaTels B 00pasiie U 3X0ocurHana ot aedekra.

BrI130B cenektopa mpobera.
Tlepenaua ynpasneHus
CEJIEKTOPY

OkHO mapamMeTpoB MapKepa rnpobera

Am=-07,2 b Okpan)  Xm=50,7 Mm

Ilpoder

AHam3

OKHO H3MepeHNs yCIOBHBIX Pa3MepoB

Al=-06,4 nb (Oxpan) AX =23 MM
AT =2,750 mxc AY =26 MM

Br13oB Mmapxkepa mpobera.
[lepenaua ynpasnenus

Mapkepy

Tona yHpaBJICHUA OTM €YCHBI dKUPHBIM HIpI/I(l)TOM.
CTpCJIKaMI/I IMOKa3aHbl BbI3OBbI IOUCPHUX OKOH.

Puc. 7.3.1. CtpykTypa ynpapisitoniero MeHo «QyHKIIUN.

Oynkuus «IIpober» mpeaHaszHaueHa s (GopMupoBaHHsS orudaromiell mpobdera 3XOCHUTHamA.
[Ipu BEIOOpEe (QyHKIMM KHOMKOW  Ha pa3BepTKe MOSBISETCS MapKep MpoOera, aHaJIOTHYHBIHA
cenektopy. B crpoke «[Ipober» BRIBOAUTCS MOACKA3Ka
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31ech KHONKH 1, <=, —», ¥ COOTBETCTBEHHO TepeMeIao MapKep mpobera 1mo skpany. C ITOMOLIBIO
Mapkepa mpobera HeoOXOIUMO 3axXBaTUThb SXOCUTHAN, 3areMm, mnepememas [I9I1 mo wuzpenuto,
MpOBECTH CKaHuWpoBaHue jaedexra. Ha oskxpane Oymer dopmupoBathcsi orubaromas mpobera
9XOCUTHAJIA B BUJE MYHKTUPHOH JINHUU.

[Ipy mOBTOPHOM Ha)xxaTHMM KHOINKH  Mapkep mpoOera mporajgaer, a orudaromas mnpodera
octaercsl Ha skpaHe. Eciu Tenepb cHOBa HakaTh KHOIKY , orubaromas npobdera Oyner cOpouieHa B
HOJIb U CHOBa IOSABHUTCS Mapkep mpobera, T.e. MpuUOOp TOTOB K HOBOMY aKTy (OpPMHUpPOBaHUS
OruoaroIei.

[Tocne Toro kak orubaromias nmpodera copMupoBaHa Ha FIKPaHE, MOXKHO MPOBECTH U3MEPEHHE
ee mapameTpoB. J{J1s 3TOTo CIy>KUT QYHKIMS «AHATTU3Y.

[Ipu ycTaHoBKe Mapkepa Ha CTPOKY «AHaIu3» TOSBIAETCS JOUYEPHEE OKHO IMapaMmeTpoB
Mmapkepa npoOera (cm. Puc. 7.3.1.), a Ha pa3BepTke mosiBIsieTcsl cam Mapkep mpobOera. Ha skpane
ocTaeTcs TOJIbKO orudaromas mpodera, a pa3BepTKa IXOCUTHAIOB HE BHIBOJUTCSL.

Ecmm crpoka MeH0 «AHanu3» He BbIOpaHa (4YepHbI (OH Mapkepa), TO OTOOpakaeTcs
JI0OYepHEee OKHO C MapaMeTpaMH Mapkepa mpooOera. 3/1ech BBIBOJSATCS MapaMeTpbl TOYKH, HA KOTOPYIO
yKa3blBaeT Mapkep mpobera: Am — ammiauTyga orubaromiei, Tm — wmpems 3aaepxkku, Xm —
koopauHata X, Ym — koopauHaTa Y.

Ecnu crpoka meH0 «AHamu3» BbiOpaHa (Oenblii ()OH), MPOU3BOAMTCS aHAIW3 OTHOAOIICH
npobera B pailone Touku Mapkepa. Haxonurces mMakcumyM muka oruOarolieii, 3areM Ha ypoBHe —6 nb
OT HEro OIpenesseTcsl MHUPUHA OrHOaIIeld U PacCUMTHIBAIOTCS MapaMeTpbl JaHHOro muka: Al —
amruntyna nuka, AT — mupuHa nuka (Mkc), AX — ycinoBHas mmpuHa nedekra (Mm), AY — yciaoBHas
BbicoTa gAedekta (mm). [IpumueM pacueT yCIOBHBIX pa3MepOB MPOBOAMUTCA B COOTBETCTBUU C
neicTByrole HacTpoiikol riayouHomepa. Ecnu anroputm aHanmsa 3aBeplinics yCHEIHO (MK
HaliJIeH ¥ BCe pacyueThl BHIIOJHEHBI), TO MOSIBISIETCA JI0UepHEe OKHO U3MEPEHUN YCIIOBHBIX Pa3MepoB,
B KOTOPOE BBIBOJATCA PE3yIbTaThl 00pa0OTKH MHKa OTHOAIOIIEH.

7.4 Menw «Crom»

JlaHHBII MYHKT MEHIO HE UMEET JIOMOJIHUTEIbHOTO OKHA. Bb16op myHkTa «CTOM OCTaHaBIWBAET
TMHAMAYECKOE  OTOOpaKeHHWE  YIbTPa3BYKOBBIX  CHUTHaloOB.  Pa3BepTka  medekrockoma
«3aMOPAKUBACTCSI.

Mento «Ctom» MOXeT paboTaTh COBMECTHO ¢ MeHIO «CeJieKTop» U MeHIO «DYHKIHMI».

7.5 Opraﬂmaunﬂ MEHIO COXPAHCHUSA JAHHBIX YJILTPAa3BYKOBOI'0 KOHTPOJIsA

Ilepexon K 3amucu JaHHBIX YJIBTPAa3BYKOBOTO KOHTPOJISI NPOM3BOAMTCS B pEkUME «Y3
KOHTPOJIb» MPH Ha)kaTUH KHOMKH «/lanHble». Ha skpan mpubopa BBIBOAUTCS OKHO 3aIMCH JaHHBIX
Puc.7.5.1. Ilepen Tem, kak 0TOOpa3uTh OKHO, TPUOOP BBHIOIHSET CICAYIOIINE IeHCTBHS:

1. TlpousBoauTCs MOMCK HEPBOr0 CBOOOAHOTO (aiiyia JaHHBIX YJIBTPA3BYKOBOI'O KOHTPOJS B
YHEPrOHE3aBHCHMON TamaATH. B TepBoil cTpoke okHa «3amuch gaHHBIX B DAL XXX»
otoOpakaeTcs HoMep (hailna, B KOTOPBI OyayT 3aluCcaHbl JaHHbIE.

2. Bxuouaercs snemeHT riaBHoro MeHio «CTOID». ®dukcupyroTcs CHUTHAJIBl Ha pa3BEpTKe
nedeKkTocKomna.

3. ®opmupyercst OJIOK JaHHBIX ACHCTBYIOIIEH HACTPOWKK MpuOOpa. TH JaHHBIE BIOCIEICTBUU
Oynyt 3amucanbl B (aiin Y3 KOHTpons st TOro, 4ToObl MOXKHO OBUIO BOCHPOHM3BECTH
HACTPOIKY B PEKHME IPOCMOTpA.

4. Bo BTOpYIO CTPOKY OKHA CUMTHIBAETCS TEKYILAsl 1aTa U BpeMsl.
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5. B Hmxke crepyomue CTPOKM OKHa CUMTHIBaeTcs HWHMopmaius o mpeoOpasoBarene (cwm.
Puc.7.5.1.).

6. JlanHble mpoO3BY4YHBAHHS MOJrOTaBIMBAIOTCS K 3amucd B ¢ail. DTO CUTHalbl Ha pa3BEpTKe
npubopa, curHaibl U3 MeHio «DyHKUIWU, 3alOMHUTB» M orubaroniye mpodera CHUTHAJIOB,
co3nanublie B MeHI0 «DyHkimu, [Ipodery.

Ecnu HYy)KHO OTMEHUThH 3alUCh, HAKMUTE KHONKY «/laHHBIE» emnie pa3 Wi HaXXKMUTE KHOMNKY «Y3
KOHTpoIb». OKHO «3amuch ganHbix B OAMJI XXX» npomagaer. st NPOXOIKEHHS KOHTPOIS
otmeHuTe BbIOOp MeHI0 «CTOI».

Ecnu Bce ¢aiinbl Y3 KOHTpOIIS 3amicaHbl B YHEPrOHE3aBUCUMYIO MaMSTh, TO MPHU HaXaTHH
KHOTKH «JlaHHbIe» BhIBOAUTCS OKHO «Ilamsath manHbix Y3K 3ATIOJIHEHA! ...» (cm. Puc.7.5.1.).

[lepexon B pexuM MPOCMOTPa JAaHHBIX YJIbTPAa3BYKOBOTO KOHTPOJS MPOU3BOAUTCS BHIOOPOM
anementa MeHo «llepexon B mpocmorpy». Bo3Bpar u3 pexummMa mpocMOTpa OCYILECTBISETCS IO
Ha)XaTUIO KHOMKH «Y3 KoHTpoiby. Ecinu Haxars kHonky «HacTtpoiika», mpuOop mepexoguT B ATOT
PEXKUM.

Urtak, B okHe «3amuch maHHBIX B OAMIT XXX» mepen Tem, kKak COXPaHHTb (aiil, HyXHO
BBECTH KOMMEHTApPUU U CO3/IaTh TOJIOCOBOE COOOIIIEHHE.

BBon TekctoBoil mHpopMmanuu. YCTaHOBUTE MapKep Ha OAHY M3 CTPOK KOMMEHTapui H
HaXMUTE KHONKY . Torga B pesakTupyeMoil CTpOKE MOSIBISIETCS MUTAIOUIUMN KypcOp U BBIBOJAMTCS
OKHO C TabIHIeil CHMBOJIOB. 37€Ch KHOIKAMH T, <=, —>, ¥ yKa3bIBaeTCs CUMBOJ B TaOIUIIE, KHOMKOM
 mpou3BOAUTCS Mepeaada 3TOro CUMBOJIa B CTpOKY. CUMBOJI BBOAUTCS B CTPOKY B O3ULIUU Kypcopa.
[Ipu 3TOM Kypcop NepexoauT B CIEIYIOUIYIO TO3UIUIO.

OxkHO ¢ Tabnuuell cuMBOJIOB ucnonb3yeT kHonku F1, F2, F4. B HmxkHell yacTu OKHA ecTb
nojackaska pabotrel kHomok. Kuomkamu F1, F2 mnpousBoautcs mnepeMenieHHe Kypcopa B
penaktupyeMoii ctpoke. [Ipu HaxaTuu kHonku F4 okHO ¢ Tabnmuieil CHMBOJIOB 3aKpBIBAaeTCsl, IPUOOP
BBIXOJIUT U3 PEKUMA PETAKTUPOBAHUS CTPOKH.

["osiocoBOE COOOIIEHNE HAUYMHAET 3alUChIBAThCS TPU BBIOOpE neMeHTa MeHio «CKazaThby.
VYcTaHoBHUTE MapKep Ha 2J€MEHT MeHIO «CKa3aTh» U HAKMUTE KHONKY . Torga BkiIroyaeTcs 3aluch
3BYKOBBIX CUTHAJIOB C MMKPO(OHA, BCTPOEHHOI'0 B MPHOOP, a Ha 3KpaHe 0TOOpakaeTcsi OKHO Mpolecca
3anucu ¢ 3arojgoBkoM «'OBOPUTE!». JlaHHOE OKHO HCIIOJIB3YeT KHOIIKH T3 s peryaupoBKU
YYBCTBUTEIBHOCTH MHUKpO(oHa. OKHO COAEPKUT CTPOKY MOACKa3KU «YCUIICHHE N, CTPOKY
ko3 unrenTa nepenaun ycunutens (1b). B HuxHel cTpoke 0KHa BBIBOJUTCS TEKYIEe BpeMs 3alMCH
roJ0coBOro coobieHus. Mimeercs Takke MHAMKATOP MHTEHCUBHOCTH 3BYKOBOTI'O CHTHAJIA.

Ecnu B npotiecce 3anucu roocoBoro coOOLIeHNs HaXkaTh KHOIIKY «, TO 3alKCch IMpeKpalaercs,
okHO «['OBOPUTE!» nponagaer. Kpome Toro, 3anuch mpekpamaeTcss aBTOMaTHUECKN 110 UCTEUYEHUH
BpeMeHH 31,7 cekyHn.

Crnemyer OTMETHTb, UTO TOJIOCOBOE COOOILEHME 3amHuchiBaeTcs MpsMO B dailm B
SHeproHe3aBucUMoil mamstu. [losToMy, eciam co3gaTh TOJIOCOBOE COOOIIEHHE, HO HE COXPaHATh
JaHHbIe B (hailil, TO B JajbHEHIIEM MPH MPOCMOTPE JAaHHBIX KOHTPOJIS 3TOT (hails OyeT oToOpakaThCs
KaK He cojieprKalluii THPOpMaLMU. A TOJIOCOBOE COOOIIEHNE MOXKHO OyIeT MPOCIyIIaTh.

OnemeHT MeHI0 «lIpociymaTey HCnosb3yeTcs Ui IPOBEPKU KauecTBa CO3JaHHOIO T'OJIOCOBOTO
cooOmieHns. YCTaHOBUTE HAa HEro Mapkep M HakMUTe KHONKY «. ToT yac HaumHaeTcs BBIBOJ
3BYKOBBIX JAaHHBIX Ha JUHAMUK, YCTAHOBJICHHBI B NpHOOpe, U Ha HKpaHe OTOOpakaeTcs OKHO C
3aronoskomM «CJIYIIIAMTE!». Bo BpeMsi OTOOpaKEHUSI OKHA KHOTIKHU Tl YIIPABIAOT TPOMKOCTBIO.
Bo BTOpOIi cTpoke OkHa oTOOpaxkaercs: mojcKazka «'poMKOCTb T I». B TPETbEH CTPOKE IOKa3aH
koo uuueHT mnepenauu ycuiurenas BocnpousBeneHus (nb). B HuwkHell cTpoke oToOpaxaercs
TEKyllee BpeMsi ToJ0cOBOro coolmeHuss (c). B mpaBoif yacTh OKHa HMMeeTcs HWHAUKATOP
MHTEHCUBHOCTH TOJIOCOBOrO cuTHana. Ilo OKOHYaHMM TPOUTPHIBAHHUS COOOIIEHHUS JTUHAMHK
otkmouaercss 1 okHo «CJIYIIAWTE!» nponanaer. MOXKHO TIpeKpaTHTh BOCIPOM3BEICHHE PaHBIIE,
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Ha)kaB Ha KHOMKY «J. [loBTOpHOE Ha)xaTHe Ha KHONKY  MHUIUUPYET BOCIPOU3BEACHUE C CaMOI0
Hayaja.

OKHO 3anHCH JaHHBIX [Tpu 3anonHeHnu MamMsATi Y3
V3 koHTpOIH KOHTPOJIS BBIBOJUTCS OKHO
COOOIIEHHS
3amuch ganubix B DAV 067 [Mamsts gannbix Y3K
Hata 10.01.03r. 13:05 3ATIOJIHEHA !
3amuch HEeBO3MOKHA
T'OBOPUTE ! Hudopmamus o II11
------------------- 121-2,5-65°-214 Iepexox B mpocMoTp
Yeunenne T4 Ne 041-02.03
+38 b 00-0000000000-00-0
120¢ i
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5 UL 0123456789
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Penaxtipyemsbie MOt OTMEYCHBI XXUPHBIM IPUPTOM.
OneMeHTsI MEHI0, B KOTOPBIX IPOU3BOIUTCS MEPEX0.T
MEX/y OKHaMH , yKa3aHbl KPACHBIM L[BETOM.

CrpenkaM¥ TOKa3aHbI IEPEX0IbI MEKIYy OKHAMH MEHIO.

Puc. 7.5.1. CTpykTypa MEHIO 3aliCH JaHHBIX YIbTPAa3BYKOBOTO KOHTPOJIS.

Ecin BoO3HMKIA HEOOXOIMMOCTb H3MEHUTH TOJIOCOBOE COOOLIEHHE, €ro MOXKHO CO37aTh
3aHOBO. /{1151 aTOrO BHIOEpUTE BNIEMEHT MEHIO «CKa3aTh» U CHOBA CKa)KUTE COOOILIEHNE.

3anuch B (ailil JaHHBIX YJIbTPa3BYKOBOI'O KOHTPOJIS OCYIIECTBISETCS BBIOOPOM 3JE€MEHTa
MeH0 «CoxpaHuTh B (aitiny. JlaHHbIe, TOATOTOBICHHBIE MPY BHI30BE OKHA «3alUCh TaHHBIX B AN
XXX» ¥ yCTaHOBJICHHBIE B €r0 dJIEMEHTAaX MEHIO — 3amuchiBatoTCsa B (aitn. Ecnm 3amuch qaHHBIX B
SHEProHE3aBUCUMYIO MaMsTh IMpouuia 06e3 omuOoK, Ha dKpaH BBIBOAUTCA cooduieHue «CoxpaHeHue
naHHbix OK», B IpOTUBHOM cily4ae BHIBOJUTCS MHGOpMaIus 00 omuoKax.

8 PexuM npocmMoTpa JaHHBIX YJIbTPa3BYKOBOI'0 KOHTPOJIS

ITepexon K IpOCMOTPY pe3yJIbTaTOB YIbTPA3BYKOBOI'O KOHTPOJIS OCYLIECTBIIAETCS B PEKUME «Y 3
KOHTPOJIbY» M3 OKHA COXpaHeHUus NaHHbIX «3anuck naHHbIX B DANIT XXX» nocie BeiOOpa syeMeHTa
MmeHto «Ilepexon B mpocMoTp». Buj akpaHa B 3TOM pexkume nokasad Ha Puc. 8.1.
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Puc. 8.1. Bun skpana npubopa B pexkuMe MpocMOTpa JaHHBIX YIbTPa3ByKOBOTO KOHTPOJIS.
A). U306pakenne s3xocurnanos u3 ¢aina 003. b). B daiine 166 HeT naHHBIX.

B pexxume mpocmoTpa npubop BBIBOIUT Ha 3KpaH JaHHble u3 (aitnos. [lpuyem u3 kaxmoro
¢aiina 3arpyxaercss HacTpoiika npubopa. OToOpa’keHHE CUTHAJIOB M H3MEPEHUE HMX IapaMeTpoB
IPOM3BOJUTCS COIJIACHO 3TOM HACTpOiiKe, T.e. BOCHPOM3BOJATCS BCE YCIOBHSA, KOTOpbIE ObLIU B
MOMEHT 3anucu JaHHbIX. [lpu mepexoje B pexHM NPOCMOTpa BBIBOAUTCS HUHpOpMaLus U3
nocienHero (aiina, 3aIMCaHHOTO B YHEPTOHE3aBUCUMYIO NAMSITh.

Homep aiina, a Takke para M BpeMs €ro 3alMcu Bcerga OTOOpakaeTcsi B OKHE
pAacIIoI0KEHHOM B JIEBOM BepXHeM yriy 3kpaHa (cM. Puc. 8.1.). Eciu B ¢aiine HeT naHHBIX, 10J1€ AATHI
3aI10JIHAETCS CUMBOJIOM <«#».

B pexume nmpocMoTpa ecTh I'NTaBHOE€ MEHIO, OPraHM30BAHHOE B BHJIE OKOH B HMKHEW 4acTH
9KpaHa. BBI30B 3J€MEHTOB TIJIaBHOTO MEHIO TPOU3BOAMTCA NpHU HaxaTtuu KHomok F1 — F4,
PAcIOIOKEHHBIX 0T OKHAMU. [ TaBHOE MEHIO COAEPIKUT CIIEAYIOIINE SJIEMEHTHI:

1. «paitn XXX» - npocmoTp nHpopmanuu B daiine.

2. «Kaprta namsaTu» - 0630p 3aroJIHEHUs TaMsATH, CTUPAHUE JaHHBIX.

3. «CenexTop» - U3MEpEHUE NMapaMeTpoB YIbTPAa3BYKOBBIX CUTHAJIOB.

4. «DyHKUIUN» - IPOCMOTP CUTHAJIOB, MOJyYEHHBIX B aHAJOTMYHOM MeHI0 «DYHKIUN» B peKUME

«¥Y3 KOHTPOIIbY.

Ecmu ¢aiin He conmepkuT MHPOpPMAaLMHU, 3JIEMEHTHI INIAaBHOTO MeHI0 «Cenekrop» U «DYyHKIUN»
onmokupyrorcs. X n3obpakeHue He BBIBOAUTCS Ha 3KpaH. OmucaHue paOOThI JEMEHTOB TJIaBHOTO
MEHIO IPUBOJUTCA B HIDKE CIEAYIOIUX Maparpadax.

8.1 Menro «Daiiia XXX»

JlanHOe MEHIO aKTUBU3HMpYyETCs Mociie HakaTusl Ha kHomky F1. Ha skpane mpubopa B BepxHeM
TIPABOM YIJIy TOSBIISIETCS OKHO ¢ 3aroioBkoM «®AMIT XXX». CrpykTypa MeHIo roka3ana Ha Puc. 8.1.

Dnement Merio «PAMIT XXX» npefHasHaueH s ykazanus HoMepa (aiina. YcTaHOBHTE HA
Hero Mapkep. IIpum HaxaTuM KHONKM —> IPOU3BOJUTCS NEpexo] K cieayrouiemy ¢aiiny, a mnpu
Ha)KaTUU KHOTIKHM <— OCYIIECTBIISIeTCs epexo]l K npeasiayuiemy ¢ainy. Homep daita nsmensiercsa Ha
eaunuily. Coaepkumoe (paiisia aBTOMaTUYECKH BBIBOAUTCS Ha IKpaH.

Ecin ycTaHOBUTH Mapkep Ha s1eMeHT Merio «DAMJT XXX» n Haxars KHONKY o, mpubop
YCTaHABJIMBAET PEXUM IOCHMBOJIBHOIO peAakTUpoBaHUsi HoMmepa (aiina. [lone mapkepa cTaHOBUTCS
oenbiM. IlosiBnsieTcss Kypcop, OTMEUArOUIMM penakTupyemblii CUMBOJN B Homepe daitna. Tenepb
KHOITKAMH <—, —> H3MEHSETCS TO3HIHS KYpCopa, a KHOMKaMu 1, ¥ pelakTupyercs HOMep B JAHHOM
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no3uuu. [Ipy NOBTOPHOM Ha)XaTUM KHOTKH «! PEKUM MOCUMBOJIBHOTO PEIAKTUPOBAHUS OTMEHSETCS.
[Tone Mmapkepa CTAHOBUTCSI YEPHBIM.

Iocne ycTaHOBKM MapKepa Ha 3TOT HJIEMEHT Bri6op u3 criucka:
MEHIO KHOIIKH <—, —> MCIIOJIb3YIOTCA I HET
yKa3aHHs HOMepa (aiina. ABTO

HET

@ AT XXX
[IpocmoTp
Cnymatb HET
Cxkasatb cHOBa
Bribop u3 cricka:
HET
Penaxtupyemsbie oJist OTMEUYESHBI KUPHBIM IPUPTOM. I'OBOPUTE ! ABTO
DNeMEeHTb MEHIO, B KOTOPBIX IPOU3BOJUTCS IEPEXOT, | | =======mmmmmmmemeee
MeX/Ty OKHAMH , YKa3aHbI KPACHBIM I[BETOM. Veunenne T4
CrpenkaMu NOKa3aHbl EPEX0Ibl MEXKAY OKHAMU +38 1b
MEHIO. 120¢ i

Puc. 8.1.1. Ctpykrypa ynpasisomiero MeHto «@Daiiin XXX».

OnemeHT MeHI0 «lIpocMOTp» npeaHa3HayeH JUIsl BBIBOJA CONYTCTBYIOIIEH WH(OpMALUU.
VYcraHoBUTE MapKep Ha JaHHBIA 3JEMEHT MEHIO U Ha)KMUTE KHOIKY . [lone mapkepa craHOBUTCS
6enbiM. [losiBisieTcst kypcop moxa Hagnucbio «lIpocmoTp». OJHOBpEMEHHO Ha SKpaHE IMOSBISIETCS
OKHO, B KOTOpPOM oOTOOpaxaercss Homep (ailna, nata um Bpems, uHpopmanus o0 yIbTPa3ByKOBOM
npeoOpa3oBatelsie U JBe CTPOKM KOMMeHTapuil. [IoBTOpHOE Ha)kaTHe Ha KHONKY ) OTMEHsIET BBIOOp
3JIEMEHTa MEHIO, OKHO ITPOIIaIaeT.

OnemeHT MeHIO «IIpocMOTp» UMeeT peKuM aBTOMAaTUYECKOro mpocMoTpa uHbopMmaiuu. s
BbIOOpa 3TOr0 peXHMMa YCTAaHOBUTE MapKep Ha 3jeMeHT MeHio «[IpocMOoTp» M KHONKaMu <, —
ycraHoBute Haanuchk «IIpocmorp ABTO». Torna oxHo ¢ mH(opmaiueil ocraercs Ha 3kpaHe. [lpu
U3MEHEHUH HoMepa (aiiia CTpOKM B OKHE aBTOMaTHuecku oOHoBisitoTcs. Ecnu ykazats «IIpocmotp
HET», pexuM aBTOMaTHYECKOro MPOCMOTPa HHPOPMALIUU OTMEHSIETCS.

AHaJOrn4HbIM 00pa3zoM paboTaeT syieMeHT MeHIo «Ciymatey. Ilpu ero BeiOope KHONKOH  Ha
JMHAMUK BOCIIPOU3BOAMTCS TOJIOCOBOE COOOIIEHNE U3 aHHOrO (¢aiina. [ToBTopHOE Ha)kaTHe KHOMKHU
+ 3akaHuMBaeT BocmpousBeAcHUE. Bo BpeMs BOCIIPOU3BEIEHHUS I'0JIOCA HA DKPaH BBIBOAMTCS OKHO,
KOTOpPOE MOKa3bIBaeT mpoliecc BocrpousseaeHus (cm. Puc.8.1.2.). 3necy kHonkamu ™ perynupyercs
rpoMkocTh. [1o okoHuanuu npociymuBanus (uepes 31,7 ¢) JaHHOE OKHO MpOnaiaeT.

OnemeHT MeHIo «CiylaTh» HUMEET PEeXUM aBTOMAaTHYECKOTO IPOCIYHIMBAHUS T'OJOCOBOTO
cooOuieHns. YCTaHOBUTE MapKep Ha JaHHBIA 371eMeHT MeHI0. KHOIKaMK ¢—, — yCTaHOBHTE HAAIUCh
«Cnymate ABTO». Torna, npu u3sMeHeHUu HoMepa (haitna, mpocaylIMBaHNUEe TOJIOCOBOTO COOOIIEHUS
IIPOUCXOJUT aBTOMaTH4ECKH. [laHHBIN pekuM oTMeHseTcsl yctaHoBKoW «Citymate HET».

Ha pucynke 8.1.2. moka3aH »3kpaH JeQeKTOCKONa B pEXUME MPOCMOTpa JaHHBIX
yABTPA3BYKOBOTO KOHTPOJsL. 3/1€Ch BBIOpAaH 3JIEMEHT IJIaBHOro MeHio «paiin 003» M ycTaHOBIEHBI
PEXKUMBI aBTO- IIPOCMOTPA U aBTO- IIPOCIIYILINBAHUS.

B menro «DAVIT XXX» nMeeTcst BOSMOXKHOCTD H3MEHEHHs FOJI0COBOT0 coobmenus. JIIs 3Toi
[ENH CIYKUT 37eMeHT MeHIo «Ckaszath cHoBa» (cMm. Puc. 8.1.1. u Puc.8.1.2.). Ilpu ero BweiOOpe
oroOpaxkaercs okHO ¢ 3aronoBkoM «['OBOPUTE!» u npousBoauTcs 3amuch TOJIOCOBOTO COOOIICHMUS.
IIpomecc 3amucu TOYHO TAKOM K€, KaK B MEHIO COXPAHECHMS [aHHBIX HACTPOMKH WM JaHHBIX
yABTPA3BYKOBOTO KOHTpOJI. CretyeT HalTOMHUTB, YTO HOBOE TOJI0OCOBOE COOOIIIEHUE 3aUChIBAETCS HaA
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MECTO CTaporo B 3HCpFOH€33BHCHMOﬁ IMaMsTH. CJ'I@,Z[OBaTeJ'IBHO, CTapo€ TroJIOCOBOC cooOmmenue B

JTaHHOM (aiiyie mporaaaeT.

it PaN 003 :
| NpoctaoTp ABTO
Cayware AEBTO
| CrazaTe cHoBa

®AWN 003 P 31,0+00,0AB6]
03.10.02r 12:46

PAAN 003

QM porkocTe

§+21 aE 1

07.6 c
=)

PANN 003
Nata 03.10.02r 12:46

MEa1- 5.0- 65°%- @
M 155- 02.03
EZ-00000031140F-14-2

FU0E MG326 KOTENNGZd
1244C0E HEMPOBAF

Puc.8.1.2. Pexxum npocMoTpa AaHHBIX YIbTPa3ByKOBOI'O KOHTPOJISL.
Menro «daiin XXX» npu Beidope pexxuma «ABTO» B anemenTax mento «IIpocmotp» u «CoaymaTsy.

8.2 Menio «Kapra namsiTu»

Korna B mpubope 3amucano 0oJbIIoe KOITUYECTBO (DaiiyioB ¢ pe3ylbTaTaMu KOHTPOJIIS, BaXKHO
OXBAaTUTh B3IJIAOM MpojeTaHHyI0 paboTy. Takke moikHa ObITh BOZMOXXKHOCTH OBICTPOTO MTPOCMOTpA
u BbIOOpa Qaiina. Mento «Kapra namstiy mpeiHa3HaueHo IS TaKUX oreparuii. MeHIo BbI3bIBACTCS C
nomoniblo kHomku F2. Ha skpane mpubopa mosiBisercs okHO ¢ 3aronoBkoM «Kapta cdaiino V3

koHTposs» (Puc.8.2.1.).

Kapta ¢avinoe 43 kontpona [B-=cTe)

I!I!D!I!I!I]I!I!I!I!ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂg

DAWN 003 iE
03,10,027 1245

.................

AETO- NPOCAYLLME AHME

AETo- NPOSMOTE  MHGOPRSL MK

CTEFETb BCE!

HET
HET

T

e -1a
-20

_ 50 i 70 ik
uJCemeEroe o yucuun

Puc.8.2.1. Menro «Kapra mamsatu». PexuM npocMoTpa TaHHBIX YIbTPa3BYKOBOTO KOHTPOJIA.

3necy  Qaiinbl

JTAHHBIX

YIBTPa3ByKOBOI'O

KOHTPOJIS

M300paXeHBl B

BUJE SYECK,

PacmoJoKEHHBIX B IIIaXxMaTHOM mopsiike. Hymepanus ¢aitnioB ycTaHOB/I€Ha cieBa — HAIIPaBO U CBEPXY
— BHM3, T.e. ¢aitn ¢ HomepoMm 001 nzoOpakaeTcs s4yeilkoil B BEpXHEM JIeBOM yriy, a ¢aitn 216 — B
HUKHEM NpaBoM yriy. Eciu daiin copep XUt qaHHble yiabTPa3ByKOBOTO KOHTPOJIA, STYeiKa OTMEYaeTcs
CUMBOJIOM «|» Ha uepHOM (hOoHE, eciIH HET — sueiika uMeeT Oenbli (oH.

B okne «Kaprta ¢aiinoB Y3 KOHTpOJs» €cTh MapKep, KOTOPBIN MepeMeniaeTcs 1o siaeiKkaM U 1o
3JIeMeHTaM MeHIo (CHU3y). Mapkep YIpaBisieTcss KHOKaMu T, —, —>, V. IIpH mepemeleHnn Mapkepa
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o siueiikaM (ainos, nHGopManms U3 (aitia 3arpykaercs aBTOMaTHYECKH, MEHSAETCS n300pakeHue
9XOCHTHAJIOB Ha 3a7HeM (hoHe skpana. Texynuii Homep (aiinia U 1ara 3amucu 0ToOpa)xkaeTcsl B OKHE B
BEepXHEH JieBol yacTH 3kpaHa (cMm. Puc.8.2.1.).

Ecnu BbIOpaTh sf4eiiky, Ha)kaB Ha KHOIIKY <, Ha 3KpaHe MOSBISAIOTCS ABa OKHA. [lepBoe OKHO
OTOOpa)kaeT MpOIleCC BOCIPOU3BEACHUSI TOJIOCOBOrO coolmieHus. OJIHOBPEMEHHO TOJIOCOBOE
cooOlleHre BbIJAeTCsl Ha AMHAMUK. [0 OKOHYaHMM BOCHIPOM3BEICHHS Tr0JI0Ca OKHO MPOMaaaeT.
Bropoe okHO mnoka3biBaeT o00myr0 uHbopmanuio u3 ¢aina — Homep ailna, naTy 3amucH,
uH(popMalio 0 npeoOpazoBaTesiec U JABE CTPOKH KOMMeHTapuid. [loBTopHOE Ha)kaTHe Ha KHOMKY
3aKpbIBACT 3TU OKHA. BBIBOJ roj0coBOro cooOIIeHHs MPEKpaIiaeTcs.

B 1aHHOM MeEHIO OpraHM30BaH pEXHM aBTOMATHUYECKOIO MPOCIYIIMBAHUSA TOJOCOBOTO
COOOIllEHUsT M AaBTOMATUYECKOro mpocMoTpa uHGoOpManuu. 3Aech MOCTOSHHO OTOOpakaroTcs
JOTIOTHUTEIbHBIE OKHA, O KOTOPBIX TOBOPUJIOCH BhIIIE. Teneps Mpu nepeMenieHul MapKepa 1o Kapre
naMmsTH, aBTOMATUYECKHW OOHOBIseTCS HHQOpPMAIMs B OKHaX M BOCHPOU3BOISTCS TOJOCOBBIC
coo01eHus U3 (ainos.

Pexxum ycraHaBiMBaeTcs B DJEMEHTaX MEHIO «ABTO-IPOCMOTp HHGOpMalUuW» U «ABTO-
npociymuBanue». O6a »snementa wmeHto wumeror mnoie «JA/HET». Ecmu  ykazate  «JAx,
YCTaHABJIMBAECTCSI COOTBETCTBYIOIIUN PEKUM aBTO. ..

[Tocnennmii anement meHo «CTEPETH BCE!» npennasHavueH ajis ouncTKH (haidjioB JaHHBIX
YABTPAa3BYKOBOTO KOHTPOJs. BbeIOOp 3TOro sieMeHTa ¢ MOMOIIbIO KHOMKH  OTKPBIBAET OKHO
ctupanus (aiinon (Puc.8.2.2.).

PpAUN 192 Kapta ¢avinoe 43 kontpona [B-=cTe)
S

Puc.8.2.2. Ilponecc ctupanusi naMaTy JaHHBIX YJIbTPa3ByKOBOI'O KOHTPOJIS.

OxHo ctupanus QaitnoB comepxut nBa snemeHta MeHio «CTUPAHUE» u «Boixog». B
BEpXHEN 4acTH OKHa M300pa)keH MHAMKATOp Ipolecca cTupaHus. [Ipu BbI3oBe OkHa MapKep Bcernaa
YCTaHOBJIEH Ha 3JIEMEHT MEHIO «BBIXom».

Crupanne (pailyioB MPOU3BOIUTCS CIAEAYIOMNUM 00pa3oM. Y CTaHOBUTE MapKep Ha JIEMEHT MEHIO
«CTUPAHUME» u nHaxmuTe KHOMKY . C 3TOr0 MOMEHTa HAUYMHAETCS MPOIECC CTUpaHUs (ailios.
[TprOop BHINOTHSET CAEAYIOUINE TeHCTBUS:

1. Bo Bpems crupaHus OJIOKMpYeTCS peakIUMUd BCceX KHONOK Ha IMepelHed MaHelau 3a
WCKJIIOUYEHHEM KHOMKH «BKiI-BBIKID.

[TpousBoauTcs crupanue HHGoOpMaIK U3 GailyioB ¢ TaHHBIMH YIBTPa3ByKOBOI'O KOHTPOJISL.
3. Tlpomecc ctupanus ¢aitioB oToOpakaeTcss Ha MHAWKATOPEe B BepxHEH yactm okHa (cMm. Pwuc.

8.2.2.). B menTpe nHauKaTOpa BEIBOJAUTCS HOMEp CTUpaeMoro gaiina.

N
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4. Tlo oxoH4YaHWM CTUpaHUs Bcex (aiioB, ecnmu HE ObUIO OMMOOK, Ha 3KpaH BBIBOAUTCS
coobmenue «/lanubix Y3K 6omsme HET!». Ecnu oOHapykeHbl OmMOKK CTUpaHUs, HA dKpaH
BBIBOAUTCS HH(MOpMaIUs 00 OImoKax.

5. B zaxmouenue npubop OOHOBIISET OKHO KapThl MaMATU. Tenepb Bce siuelku (aillioB UMEIOT
Oenpiii hoH. B HUX HeT nHbOpMaIuy.

YcTaHoBUTE MapKep Ha 3JeMEHT MeHI0 «Bbixoa» u HaxkMmute KHONKY . OkHO ctupanus (aiinos
3aKphIBacTCs. YTpaBlIeHUE OT KHOMOK Tepenaercst okHy «Kapra daitioB Y3 KOHTPOIs».
BHUMAHME! Bo Bpemsi ctupanus (HailjioB 3ampemiaeTcsi BBIKJIIOYATh NPHOOP, T.K. 3TO MOXKET
MIPUBECTHU K BBIXOJY U3 CTPOSI HEKOTOPBIX OJIOKOB SHEPrOHE3aBUCUMOM MMAMSATH.

8.3 Menio «CejiekTop»

Pabora meHto «CenekTop» B pexuMe MPocMoTpa (ailyioB yIbTPa3ByKOBOIO KOHTPOJISI HUYEM HE
OTJIIMYACTCS OT TAKOTO K€ MEHIO, PEaIM30BaHHOTO B pexxumax «Hactpoiikay u «Y3 KOHTPOIIb.

HyXHO MOMHHTB, YTO NMPH COXPAHEHUH JAHHBIX YIbTPA3BYKOBOTO KOHTPOJS B KaXKIbIA (aiin
3aMMCBIBAaETCsl HACTpoiiKa mpubopa. M3mepenne napaMeTpoB yiabTPa3ByKOBBIX CHTHAJIOB C TIOMOIIBIO
CelleKTopa MPOM3BOAUTCS COTJIACHO HACTPOMKH, 3arpyKeHHOW u3 naHHOro aima. PesymbraTs
U3MEPEHUI BCETJa COOTBETCTBYIOT TEM YCIIOBHUSM, KOTOpBIC OBUIM MpU coxpaHeHuu (aiima. D10
KacaeTcs u3MepeHusi KoopauHat nedekroB X, Y, H u aMmumTy 1 CUTHAIOB, HAHICHHBIX OTHOCHTEIHHO
ctpoboB AC/I.

8.4 MeHwo «DyHKIHN»

Mento «DyHKIIUUY» NpeAHa3HAuYEHO I MPOCMOTPa CUTHAJIOB, CO3/IaHHBIX B TaKOM K€ MEHIO B
pexuMe «Y3 KOHTpollb». Bce omepanuu JaHHOTO MEHIO TOBTOPSIIOT paboTy MeHio «DYyHKIHUN»
pexxuMa «Y3 KOHTpOIb». 31ech MeHI0 «DyHKIUNY» MPOU3BOAUT TOJIBKO OTOOpaKeHHE CHTHAJIOB U3
daiina u u3MepeHue ux napaMmeTpoB.

W3006paxeHue curHania, Co3IaHHOTO (yHKIMEH
«3alOMHHUTB» B PEIKUME YIBTPa3BYKOBOTO

KOHTPOJIS

OkHO mapaMeTpoB Mapkepa npobera

Am=-072 16 Okpan)  Xm=50,7 Mm

Tm= 47,666 Mkc Ym=42,6 Mm (C I T F(aiT
«3anmoMHHATB)»
OKHO H3MEpEeHHs! YCIOBHBIX Pa3MEPOB Ilpoder « Anaymsy»

Al=-06,4 b (OxpaHn) AX =23 MM
AT =2,750 Mmxc AY =2,6 MM

W3o0paxenue orubdaromeii mpobera.
Be3oB Mmapkepa npobera.
Ilepenaya ynpasneHus MapKkepy

INons ympaBneHNs OTM €UCHBI XKUPHBIM HIPHPTOM.
CrpenkaMy IOKa3aHbl BEI30BbI IOUEPHUX OKOH.

Puc. 8.4.1. CtpykTrypa MeHI0 «DyHKIIUN» B PEXUME IIPOCMOTPA
(aitoB ynbTpa3ByKOBOI'O KOHTPOJISL.
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Mento «DyHKITUN» COACPKUT JBa 3eMeHTa «CurHan u3 MeHi «3anmoMHUTBE»» U «lIpober
«AHATU3M.

[Ipu yctaHoBke Mapkepa Ha 3JeMEHT MeHI0 «CHUrHal U3 MEHI0 «3allOMHHUTH»» Ha JKpaH
npulopa BHIBOAUTCS JBE pa3BepTku. Ha oqHON M3 HUX M300pa)KaloTCs OCHOBHBIE CUTHAJbI, Ha IPYron
— CUTHAJIbI, CO3/IaHHBIE C MOMOIIbIO (QYHKIUHU «3allOMHUTH» B PEKUME YIbTPAa3BYKOBOIO KOHTPOJIS.
Bce curnansl cuutbiBatoTcs u3 ¢aiina.

YcTaHoBka Mapkepa Ha BTOpoil aneMeHT MeHIo «IIpober «AHanu3»» akTUBUPYET NU300paxKeHHe
orubaromieil mpobera Ha sKkpaHe mpubopa. Ha pasBeprke mosiBisieTcs Mapkep mpobera. Temeps c
MOMOIIbIO KHOTIOK ¢—, —> yCTaHaBJIMBAeTCA MOJIOKEHHUE MapKepa mpobera Ha pa3BepTKe.

Ecnu snement mento «[IpoGer «AHanu3»» He BbIOpaH, MapKep B OKHE MMEET YepHBIil OH, TO B
JIOYepHEM OKHE OTOOpakaroTcsi mapameTrpbl Mapkepa mpoOera (Puc.8.4.1.). 3mech BeIBOASTCS
napaMeTpbl TOYKH, Ha KOTOPYIO YKa3bIBaeT Mapkep mpobera: Am — aMmmiauTyaa orubaromieir, Tm —
Mpemst 3aIep kKU, XM — koopauHara X, YM — koopauHarta Y. AMILITUTYa orubaroieil 1 KOopInHATHI
Mapkepa mpodera pacCYUTHIBAIOTCS B COOTBETCTBUU C HACTPOMKOHN Ipubopa, 3arpyxeHHoi u3 (aiina.

Ecmu snement menro «lIpober «AHamu3»» BbeiOpaH (Oenblii ¢GOH), TPOU3BOAMTCS aHAIU3
orubarornieil mpobera B palloHe TOUKKM Mapkepa. HaxonuTcs MakcuMmyMm muka oruOaroineii, 3aTeM Ha
ypoBHEe —6 b OT HEro omnpeaemnseTcs MUPUHA OTUOAIOIIEH U PACCUUTHIBAIOTCS MapaMeTpbl JaHHOTO
nuka: Al — ammuntyna nuka, AT — mupuna nuka (Mkc), AX — ycioBHas mupuHa aedekra (Mmm), AY —
ycnoBHasl BbicoTa aedekta (Mm). [Ipuyem pacueT ycIoBHBIX pa3MepOB MPOBOJUTCS B COOTBETCTBUU C
HACTPOIKOIl TiyOMHOMEpa, 3arpy:keHHO# u3 ¢aitna. Ecnu anroputM aHaimsa 3aBepIIUICS YCHEITHO
(MUK HaWJIeH U BCE pacyeThl BBHIMOJIHEHBI), TO MOSIBISIETCA JOYEPHEE OKHO HM3MEpPEHUI YCIOBHBIX
pa3MepoB, B KOTOPOE BBIBOJATCS Pe3yIbTaThl 00paboTkH muka orudaromeit (cm. Puc.8.4.1.).
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9 HHcTpyKUHSl 1O IKCILIyaTAUMU

9.1 BkioYeHHe U BBIKJIIOYeHHE MPpUdopa.

Bxurounte mpubop, KpaTKoBpeMEHHO HakaB Ha KHOINKY «Bkia-Beikmay. Ilocne otmyckanus
KHOIIKM MOHHUTOP MUTaHUs MPHOOpa MPOU3BOIUT €r0 BKIIOUYECHHUE.

[Tpu BrIrOUeHHH nedexTockona 3aropaercs uHaukarop “IlutaHue” u MpOU3BOIUTHCS 3arpy3ka
IporpaMMbl BHYTPEHHETO Tpoiieccopa. Bpems 3arpy3ku npumepHo 2 cekyHbl. [locie aToro Ha skpan
BBIBOJIMTCS 3aCTaBKa, B KOTOPOM yKa3aH THII, HOMep pubopa 1 Bepcus MPOrpaMMHOro o0ecreueHusl.

| YNbTPA3BYKOBOW AE®EKTOCKON |
i ¥ 8812 " ¥paney' Il
i Ne 045- 03- 05 I
: [Bepoma 21.08 ot 12.09.05]

|

:I HCTAHOENEHA HACTPOWMEA OT 13.071.06r 12:03

fKHomka ' JadHee' zarpysaeT cTaHdApTHYD HacTpokky. |
e i |1

16-GuTHEA npousccop [OSP)
npokzEad MTeaeHooTe 160 MIPS
[ MHAAHMoHOE onepagkii B ookl
FLASH namAaTe 64 Merabanta
FLASH |ID= EC-TE-AS-CO

Ceaze o 3BM - LUSE 2.0
FULL SPEED 12 Merabutic

Puc.9.1.1. Bun sxpana npubdopa nociie ero BKIFOYCHHUS.

BbIKNKOYEHWE NPUBOPA

Ne 045- 03- 05

Conpanenve HacTporkk 1307 06 12:05

Puc.9.1.2. Bug skpana npubopa mocie ero BeIKITIOUSHUS.

3nech, HaxkaB Ha KHOMKY «IloMomb», MOXHO NOIY4UTh HH(OpPMAIUIO 00 H3rOTOBUTENE
npubopa: ero aapec, Homepa TenedoHoB U T.A. lloBropHoe Haxkatme Ha KHONKY «IloMoub»
3aKpBIBAET OKHO ¢ HHpOpMalueit 00 U3roTOBUTEIIE.

[Tepexox k paboTe ¢ mpuOOPOM OCYyLIECTBIsETCS C MOMoIIbl0 kHomok «Hactpoiika»y n «VY3
KOHTPOJIbY.

Brikimrouenue npubopa npou3BOAUTCS HaXXaTueM Ha KHONKY «Bkia/Bbikiay». Ecnu npubop 611

BKJIIOYEH, OH BBIKJII04YaeTcs. 1 Hao60poT, eciiu mpubop ObLIT BHIKIIOUEH — OH BKITIOYAETCS.

[Tpu BBIKITIOUEHUH MPUOOpPA 3aIIOMUHAETCS €ro JACHCTBYIOIIAs HACTPOMKa a TaKkKe JlaTa U Bpems
BeikiitoueHus (Puc.9.1.2.). Ilpu HOBOM BKIIOUEHHMHM 3Ta HACTpoOiiKa 3arpyxkaercsa B NpuOop U B
3acTaBKe BBIBOJUTCS COOOIIEHUE «yCTaHOBJIEHA HACTpOHKa oT (1aTa, Bpems)» - Puc.9.1.1. Ecnu HyxHO
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cOpOCUTH TOCTEIHIO HACTPOHKY mpuOopa, HAXXKMUTE KHOMKY «JlaHHbIe». Torma Bce mapameTpsl
npudopa OyAyT YyCTaHOBJICHBI 110 YMOTYAHHIO (CTaHIapTHAS HACTPOMKA).

9.2 CooOmeHue 0 pa3psijie aKKyMyJsiTopa

B mponecce paborer mnpubop YJI9812 MOCTOSHHO KOHTPOJMPYET HANPSKEHUE U TOK
AKKyMyJIsITOpa. OTH JaHHBIE OTOOPaXKalOTCS B OKHE COCTOSIHUSI aKKyMYJsiTOpa (ClpaBa CBEPXY
JKpaHa).

Ecmu nampspkenune ynano Huxke 4,20B, mpubOop BBIBOAUT Ha 3KpaH OKHO COOOLICHHUS C
TEKCTOM:
“AKKyMyISTOp HaxoIuTCs Ha rpanuue paspsna. Ilogxmounte k npubopy ucrouynuk nutanus WUIT-
9414”. Coobmenne ocraercs Ha 3kpane B TedeHmn 20 cekyHa. Eciu moaxmouuTh K mpubOpy
ucrtounuk nutanus UI1-9414, okHo cooO1eHuss HEMEIJIEHHO MPOIaiaeT.

Ecnu nHanpsbxkeHnue akkymysstopa crano Huxke 4,10B, Ha 5kpaH BBIBOAUTCS OKHO C HAJIIIUCBIO:
“AxkymynsTop paspsbkeH. [Ipubop Oyner BbikiatodueH uepe3 10 c¢”. HaunmHaeTcss oTcueT BpeMeHH 10
BbIKII0YeHUs. [1o ncreuennn 10 cexyHa mpruOop caMOCTOSTENBHO BBIKJIFOUAETCS.

HacTtpoika F34,D+UD,DAEE|‘E‘| 4,155-1,10;:' ¥3 kontpone]| P 34,0+00,0BfE2 4,056-1,084
13,0106 14:04 (2 secn +34°C F15.01.06r 14 02 (3 ewikn +34°C

: : : : ab : : : : : ab
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heccococte ' ' e +1 AL ' : s +1
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Puc. 9.2.1. Coobuienue o pa3psije akKyMyJIsiTopa Ha SKpaHe npuoopa.

9.3 Cucrema onepaTuBHOIl MoMoLM padoThl ¢ NpUOOPOM

B pexumax «HacTpoiika» u «¥Y3 KOHTPOJIbY AEUCTBYET CUCTEMAa KOHTEKCTHOM MOMOIIU, KOTOpas
BbI3bIBaeTCAd HakaTueM Ha KHomKy «[lomome». Ha skpane mpuOopa mosBISE€TCS OKHO C TEKCTOM,
MOSICHSIOMMM PabOTy JaHHOTO 37eMeHTa MeHio — Puc. 9.3.1. OxHa momoIu 3aXBaThIBAIOT PEAKIINU
KHOINIOK <—, — Ui Tepexoja OT OJHOr0 K JAPYroMmy, MO3TOMY HpPH HX MPOCMOTPE HEBO3MOXKHO
peAaKTUpOBaTh MapaMeTpsl AedekTockomna. Beixon u3 pexxuma mpocMoTpa MOMOIIU OCYIIECTBISETCS
TaKXKe Ha)KaTHeM Ha KHOTKY «[lomMomiby.

OkHa TOMOIIK CoAepIKaT KpaTKyro HHGOpMAIHIO 00 yCTpoicTBE U paboTe mpubdopa. Paznuunsie
METOJMYECKHEe MPHUEMbl HACTpONKM mpubopa, NPOBEACHHUS HEpa3pylLIAIOIIEro KOHTPOJIsS U
BBITNIOJTHEHHE U3MEPEHUH CllelyeT U3y4aTh 110 JaHHOMY PYKOBOJICTBY IO SKCILTyaTall1H.
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¥3 konTpone
19.01.06r 15 32
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S5l 0KHA NOMOWM N0 SISMEHTY REHID 1
] EuayT oToBpakaTECA ABTOMaTHHEcKM [ 2
“1Fak NpaErac B anemeHTas meHk fo
. |ecTe HecKOMEKD OKOH. [oooeem
LA OHM Nocnen oBATEABHD MEHAKTCA

NP HAKETHM KHONOK <5 KW ok
M EHMEY kawAors OKHA NOMMOWM YkazaH [
M ero Homep W oBwes KoAMHESTED
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KommecTeo 0x0H E A AHHO M
FEOHTERCTE

Ho MED OFHA II0NOIITH

Puc. 9.3.1. OKHO KOHTEKCTHOW MTOMOIIIM HA SKpaHe Mpuodopa.

9.4 Hacrtpoiika npudopa

Haxxmute kHOTIKY «HacTpolikay Ha nepeaHeit manenu npuodopa. [ledhekrockon nepeiaeT B 3TOT
peKUM. 31ech HE0OXOIHMMO TMPOBECTH YCTAaHOBKY IapamMeTpoB MpHOOpa sl BBINOJHEHUS
Hepa3pyLIaoEero KOHTPOJIS U3IEIIHM.

9.4.1 DJjekTpo-aKyCTHYeCKHUH TPaKT

CocTosiHHE 2IIEKTPO-aKyCTUYECKOT0 TPaKTa yJAbTPa3BYKOBOIO J1€(hEKTOCKOIA XapaKTepu3yercs
PSAIOM IapaMeTpoB:

- JIIMTENbHOCTH 30HIUPYIOLIET0 UMITYJIbCA,

- Juana3oH BXOJHBIX cUTHaNOB (1B umu £10B),

- (uIbTp BBICOKOI YaCTOTHI,

- BBIBOJ] BBICOKOYACTOTHOT'O WJIM AETEKTUPOBAHHOTO CUTHAJIA,

- (QuIbTp HU3KOMN YACTOTHI,

- YpOBEHb KOMIIEHCUPOBAaHHOW OCEYKU CUTHAJIOB.

CoBmecTHas paborta AedeKTOCKoIa C yIbTPa3BYKOBBIM IpeoOpa3zoBareneM TpeOdyeT YCTaHOBKH BCEX
BbIILIE [EPEUMCIICHHBIX MapamMeTpoB. KoMIUIEKC XapakTepHCTHK 3JEKTPO-aKyCTHUECKOro TpaKTa
JOJKeH OBITh ONTHUMAlIbHO COIVIacOBaH C IpeoOpa3oBareneM s TOJy4YeHHs] HaWITy4IlIero
COOTHOUIEHUSI CHUTHAI-IIyM, BBICOKOW YYBCTBUTEIBHOCTHM M BBICOKOM JIy4€BOW pa3zpemaromen
cnocobHoctu. Kpome Toro, HeoOxoaumo 3adukcupoBaTs HHPOpMALIHIO O TpeoOpa3oBarese, ero THIll,
NacroOpPTHBIK HOMEpP M JJIEKTPOHHBI Homep. B nanpHeiimem naHHble 0 mpeoOpazoBatene OyayT
3aroMHUHAThCs B (aiiyiax HacTpOUKH U B (haiiiax pe3yabTaToB KOHTPOJIS.

B npubope peannzoBaHo JBa criocoda yCTaHOBKU IMapaMeTPOB 3JIEKTPO-aKyCTHUECKOIO TPaKTa:
ABTOMAaTUYECKUU U PyYHOM.

PaccmoTpuM aBTOMaTHuyecKuil cmoco® HAcTpOWKH. 37ech HCMoNb3yeTcss HHpopManus o
npeoOpa3oBaresie, 3alllMCaHHass B €ro BCTpOoeHHOW mamsaTH. [lomkmrounte mpeoOpa3oBaTenh K
Ne(EeKTOCKOMY € MOMOIIBI0 MmTaTHOro kabdens. CoeauHUTE KOHTAKT OJIHOMPOBOJHOTO MHTEepdeiica
npeoOpazoBarens ¢ koHtakToM «I[1911» Ha mepeaneit manenu npudopa. Jlepexrockon aBTOMaTHUYECKH
CUMTBHIBAET NMaMATh MIPe0Opa3oBaTeis U BHIBOAUT Ha 3KpaH OKHO coolmienus Puc. 9.4.1.1.
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Puc. 9.4.1.1. Pe3ynbpTaT CUMTHIBaHKS TaHHBIX U3 MPE0Opa3oBaTes.

B nanHOM OKHe MMeeTCs MEHIO U3 TpeX AeMeHTOB. [lepexoa OT 0AHOro 37MeMeHTa MEHIO K IPYromy
OCYILECTBISIETCS KHONKAMH T, ¥, BHIOOp MEHIO MPOU3BOMHUTCS KHOMKON o). IIpnGOp BBHIMOIHSET
CIeyIOIIre ACUCTBUS IIPH BBIOOPE 2IIEMEHTOB MEHIO.

«Hactpouts I'3U u npuemuHux» - [lapamerpsl reHeparopa 30HAMPYIOIIUX HMITYJIBCOB H

INPpUCMHHUKA YCTAHABJIMBAKOTCA OITUMAJIBHBIMH  IOJIA pa6OTbI

C JaHHBIM npeo6pa3013aTeneM.

Nudopmarus o mpeodpa3oBaTese 3aluchiBacTCS B ONEPATUBHYIO MaMATh MpUOOpa. 3aTeM BBITASTCS
OKHO coo01tenus Puc. 9.4.1.2. A.
«IIpunsate nanupie [IIID» - Madopmanus o npeoOpa3zoBaresie 3aMChIBACTCS B ONIEPATHBHYIO
namMaTh npubopa. HacTpolika aIeKTpo-aKyCTHYECKOro TpakTa He mpom3BoauTcs. [Ipubop BBHIBOIUT
OKHO cooO1tenus Puc. 9.4.1.2. B.
«BbIxom» - OxHO coobmienus «O0HapykeH peoOpa30BaTENby 3aKPHIBACTCS.

ab
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b) «lIpunsats nanueie [191D».
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Puc.9.4.1.2. OxHa cooO1ieHu# npu BIOOPE AIEMEHTOB MEHIO.

HacTpoiika 31€KTpo-akyCTHUECKOTO TpakTa mnpousBoautrcs B MeHwo «Hacrpours I'3U u

PUEMHHK.

OnTuMalIbHBIM
AKyCTHYECKOTO TPAKTa!

00pa3oM  yCTaHaBJIMBAIOTCS

- JUIATEIBHOCTb 30HUPYIOILET0O UMITYJIbCa,
- IoJioca MpoIycKaHus (GUiIbTpa BHICOKOM YacTOTHI,
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- yacToTa cpe3a (puIbTpa HU3KOM YaCTOTHI.

Jlnama3oH BXOAHBIX CHTHAJIOB, BUJ CHTHaja — BBICOKOYACTOTHBIM WM JIE€TEKTUPOBAHHBIN U
YPOBEHb KOMIIEHCUPOBAHHOM OCEUKH OCTaroTcs 0e3 n3MeHeHul. X MOXKHO OTperyaupoBaTh, BEIOpaB
riaBHoe MeHio «2JI-AK tpakT». B OoNbIIMHCTBE CilydyaeB B METOAMKAX YJIbTPA3BYKOBOTO KOHTPOJIS
UCIOJIB3YIOTCS IETeKTUPOBAHHBIE CUTHAJIBI, IUANa30H BXOAHBIX CUTHANOB mpueMmHuka +1B. [Toatomy
KaK IIPaBUJIO HE BOSHUKAET HEOOXOAMMOCTh B JTOTIOJTHUTEIHLHOM PEryJIMPOBKE AJIEKTPO-aKyCTUUECKOTO
TpaKTa Iocjie aBTOMaTHYECKON HACTPOMKH.

B uyacTHOCTH, AMana3oH BXOJIHBIX CUTHaNOB npuemHuka *+10B HeoOxomum mpu paborte ¢
NPSIMBIMH  COBMEIIIEHHBIMH TpeoOpazoBaTesisiMi ¢ 4acTorod oT 2,5 MI'nm u Hmxke. YKa3zaHHbBIE
peoOpazoBaTev UMEIOT BBICOKYIO YYBCTBUTEIBHOCTh. AMIUIUTY/Aa 3XOCUTHANA OT JedeKTa B CTallu
Ha riyoune 5 — 30mm, nonmyuaemas ¢ Takoro [19I1, moxker ObiTh 1 + 4B.

PaccmoTpum pyuHOil crioco® HACTPONKHU AJIEKTPO-aKyCTHUECKOro TpakTa mpubdopa. Beibepute
aneMeHT riaaBHoro meHwo «JJI.-AK. Tpakt». B BepxHeM MNpaBoM yrily 3KpaHa MOSBUTCS MEHIO
«QneKTpo-akycTuueckuil Tpak» Puc. 9.4.1.3.

INEKTPO- SKYCTHHECKMIA TRaKT]

Whapoprauma o
HacTota M3 05,00 MMy
Bug currana JET.

HacTpoika
13.01.06r 15:43

T :

40 50
enexTnng
] b DHT L

Puc. 9.4.1.3. MeH10 «21€KTpO-aKyCTUIECKUI TPAKT».

Ecnu BeIOpaTh BepxHuil anemeHT MeHto «Mupopmarus o [1911», oroOpaxaercs 1ouepHee OKHO
C TAHHBIMH YIBTPa3BYKOBOTr0O mpeoGpasoBarens Puc. 9.4.1.4. Ynpasnenne ot kuomok T, <, —, ¥, o
nepeaaeTcsi AaHHOMY OKHY. 371€Ch BBIBOJUTCS THII, NACIOPTHBIH HOMEpP W 3JIEKTPOHHBIA HOMEp
npeoOpasoBareins. MHdopMmarus o mpeoOpa3oBaresne, CYMTaHHAs IO OJHOIPOBOJHOMY MHTepdeiicy u
3aMycaHHas B ONEPaTUBHON NMaMsITH IpuOopa, 0ToOpaXkaeTcsi B 3TOM OKHE.

Oxno «Mudopmanusa o I13I1» mo3Bomnsger peaakTHpoBaTh CTPOKHM THUIl IpeoOpas3oBaTens U
Homep — Puc. 9.4.1.5. Knonkamu ™ YCTAaHOBUTE MapKep Ha PEAAKTUPYEMYIO CTPOKY U HAKMHUTE
KHOTKY «l. Ilone crpoku cranoButcs GenbiM. [losiBisieTcst Kypcop, OTMEUaromuii MO3UIMI0 BCTABKU
cuMBoJa. OTHOBpPEMEHHO Ha SKpaHe 0TOOpa)xkaeTcsi OKHO BBOJa cuMBoJioB Puc. 9.4.1.5.

Pe/lakTHPOBAHIE CTPOKH MPOBOIHTCS creayiomum oopasom. Kuonkamu T, <, —, 4 ykaxure
HYKHBII CHMBOJI, 3aT€M KHOMKOW ) BCTaBbTE€ CHUMBOJ B IMO3UIMIO Kypcopa. BrlOpaHHBII cuMBOI
BCTaBIISIETCS B CTPOKY M Kypcop IMepeMelnaeTcs Ha cieayonmii cumBoi. Mcnons3yiite knonku F1, F2
JUI TIepeMEIleHUs] Kypcopa BIIpaBO M BJIEBO IO CTpOKe. BBIX0J M3 pexuMa peJakTHpOBAaHHUS
IPOM3BOJIUTCS MPH HAXKATUU KHOTIKK F4.

3akpeiBanue okHa «MHupopmanus o I[IDI1» mpoucxomuT mpu BBHIOOpPE DSIEMEHTa MEHIO
«BbBIXOI».
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INEKTPO- SKYCTHHECKMIA TRaKT]
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Puc. 9.4.1.5. Pyunoii BBog undopmaiim o mpeodpazoBarere.
A) PenaktupoBaHue THIa mpeodpa3oBaTes.
b) PenaktupoBanue HoMepa npeoOpazoBarers.

HaunOonee BaxHbI mMapaMeTp, ONpEAENAIOIIMNA HACTPOHKY TeHepaTopa 30HAUPYIOIIHUX
UMITYJIbCOB W TPUEMHMKA, 3TO YacToTa YIbTPa3ByKoOBOro mnpeobOpazoBarens. Yacrora 1911
YCTAHABIMBAETCSI B OJHOMMEHHOM 3JIEMEHTE MEHIO «DJIEKTPO-aKyCTHYECKHH TpakT». C IOMOIIBIO
xuorok T, ¥ YCTaHOBHUTE Mapkep Ha aneMeHT MeHto «Hacrora I1911». KHonkamu ¢—, = ycraHOBHUTE
3HaYeHHE YacTOThl PAaBHOE 4YacToTe IMpeoOpa3oBarens, MOJIKIOYEHHOro K mpubopy. B nanHOM
3JIEMEHTE MEHIO IPH BHIOOpE YaCTOThl YCTAHABIMBAIOTCA ONTUMAIBHBIMU — JUIMTENbHOCTH 3U,
¢mieTp BY u ¢punstp HY — TOUHO Tak ke, Kak nMpu aBToMaTuueckoil Hactpoiike. [Tapamerpsr I'31 u
pHUEMHHUKA MO>KHO MPOKOHTPOJIMPOBATH, BEIOPAB AJIEMEHT MEHIO «TIOAPOOHE.

Crnenyronmii sneMeHT MeHI0 «Buja curHana» mMO3BOJISIET YCTAHOBHUTH PEXUM OTOOpa)keHUs
YJIBTpa3ByKOBBIX UMIYIbCOB: JET. — nerektupoBanHslii curaisl, B — BBICOKOYaCTOTHBIE CUTHAIIBI.
Bun skpana npubopa npu Beidope Bua curHaia nokasas Ha Puc 9.4.1.6. A) u b).

OOBIYHO HUCHOJB3YIOTCS AETEKTUPOBAHHBIE CUTHANBL. DTOT PEXHUM YCTAaHOBJIEH B MpuUOOpe 1o
YMOJIYaHUI0. BBICOKOYACTOTHBIE CUTHANIBI HCIIOIB3YIOTCA Ui TOYHBIX WU3MEPEHMM 3aIEPKKU WU
KoopauHatsl H. M3Mepenust mpoBoasAT METOAOM IEpexoa CUrHaia yepe3 Hoib. Kak mpaBuiio, Takas
HEOOXO/IMMOCTh BO3HUKAeT B 3ajJadax HW3MEPEHHUs TOJIIMHBI CTEHOK W3JENUH, a Takke IpHu
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aTTecTallid Mep YJIbTPa3BYKOBOM SKBHUBAJCHTHOW TOJIIMHBI WJIM MEpP CKOPOCTH YJIbTPa3BYKOBBIX

KOJIeOaHWIA.

HHGTP oHKa }32,[3|‘19KTPD— ARYCTHHECKHIA TRAKT, Hach oHKa 1 }32,ci3nempn— ARYCTHHECKHIA TRAKT,
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A)

Puc. 9.4.1.6. Bei6op Bua cursaia.
A) JleTeKTHpOBaHHBIH.
b) BricokO4acTOTHBIM.

b)

OnemeHT MeHI0O «OTcedkay NpeaHa3Ha4yeH [JIsl YCTAHOBKH YPOBHS KOMIICHCHUPOBAHHOW OTCEUYKHU
curnanoB Puc.9.4.1.7. Otceuka paboTaeT TOJIBKO 75 I€TEKTUPOBAHHBIX CUTHAIOB. Eciiu ycTaHOBIEHO
0TOOpa)KeHHE BHICOKOYACTOTHBIX CUTHAJIOB, B MOJIE PEJaKTUPOBAHUS BHIBOJUTCS «HETH.

HacTpoiika P 32,0
EEIE_;_‘LTEISr‘IS na;

i OToeqka

JekTpo- aKYCTHHECKMA TPaKT

WHpopraaga o 130
(iYacToTa N3N 05,00 MMy,
i Brg curHana IET.

HacTpoika
02,11,03r 15:09

P 32,0

JekTpo- aKYCTHHECKMH TPakT

WHpopriauma o
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i Otoeqka
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¥l | .
A 12 12
T | L A | DR -18 AN -18
LM-,._'. ......... tll.._ ........... ‘ ........... Pl o0 , ._ ........ prii _. .......... I'2|:|
A 20 40 B0 80 100 rie | |he D Z0 30 B0 50 100 ke
o 3.- AK. E 3§canex-ru ggrnyﬁuuu-g | o 30.- AK. E %Ecenax-ru %Ernyﬁuuu-gé
3?§,wiii'fl.,.,§ OKPAH Hinegrormit, mep | | rea 3y SKPAH G erornit e o

A)

b)

Puc.9.4.1.7. YcraHOBKa ypOBHSI OTCEUKH CUTHAJIOB.
A) Yposens orceuku —39,1 nb.
b) Yposens orceuxu —6,1 nb.

YpoBeHb OTCEUKHM yKa3aH B Aernubenax Mo pa3MeTke 3KpaHa. Ero MOXXHO M3MEHUTh, Ha)KUMas Ha
KHONIKU <—, —>. Ecnm yJepuBaTh KHOMKY 4— WJIH — B HaXaTOM COCTOSIHUH, pabOTaeT aBTOMOBTOP
HA)KaTUS KHOMKHU. YPOBEHb OTCEUKH IMEpPEMEIaeTcsi BBEpX WM BHH3. PekoMeHayeTcss BBIOMpPATH
YPOBEHb OTCEUKH B nuamna3zoHe —12 + -20 nb.
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Puc. 9.4.1.8. JlononHuTENbHOE MEHIO 3JIEKTPO-aKyCTUUECKOTO TPAKTA.

[TocnmegHuii 3J1€MEHT MEHIO «IIOAPOOHENW» OTKpPHIBAET JOUYEpPHEE OKHO C IapaMeTpamu
reHepaTopa 30HAUPYIOLIMX UMITYJIbCOB U npueMHuka Puc. 9.4.1.8. IIpunsTh! crieayroniye cokpalieHus
B 3JIEMEHTaxX MeHIO: «Makc. DX0» - Iuana3oH BXOJHBIX CUTHANOB, «/lnut-cte 3W» - nnurenbHOCTH
30HAMpYIOero ummynbea, «Puaptp BYU» - monoca mpomyckanus (uiabTpa BBICOKOHW YaCTOTHI,
«PunpTp HY» - yacrora cpesza puiIbTpa HU3KOW YaCTOTHL. 37€Ch MOKHO PENAaKTUPOBATH KAKIBINA M3
3JIEMEHTOB MEHIO. OKHO 3aKpbIBAETCSI IPU BBIOOPE AJIEMEHTA MEHIO «3aKPBITHY.

Hanomuum, yto murensHocTs 3M M 9acTOTHBIE HapaMeTpbl GUIBTPOB ObUIM YCTAHOBJIEHBI
ONTUMAaJIbHBIMM, KOT'J1a IPOBOJAWIIACH AaBTOMATHUYECKAsI HACTPOMKA JIEKTPO-aKyCTUYECKOTO TPaKTa NN
KOIJla yCTaHaBIMBalach YacToTa IpeoOpas3oBarens. PyuyHas peryiaupoBka 3TUX IapaMeTpoB
ompeesieT HEKOTOPYI YacTHYIO HACTpOMKy mnpuOopa. JlaHHBINH (aKT OTMEYAETCS CHMBOJIOM «~»
nepen 3HaueHneM 4actoTsl. Ctpoka «Hacrota [1911» BeIrIaauT Tak

Yactora [I2II  ~ 05,00 MI'g

VYcranoBka anmutenbHOCTH 3U M mapameTpoB (UIBTPOB BPYUYHYIO HCIOJIB3YETCS, HaIpUMeEp,
pu paboTe ¢ HIMPOKOIOIOCHBIMU MPeo0pa3zoBaTeNsIMU.

MeHI0 HacTpOMKH 3JIEKTPO-aKyCTUYECKOro TpakTa pas3fesieHO Ha TPU 4YacTu. [ JaBHOE OKHO
«QnekTpo-akycTuueckuii Tpakt» Puc. 9.4.1.3 coaepXuT OCHOBHBIE HapaMeTpbl, KOTOpbIE B
OOJIBIITMHCTBE CIIy4aeB HYKHO pEJaKTUPOBaTh. DTO YacTOTa MpeoOpa3oBaTelis, BUJ CUTHalIA M
ypoBeHb oTceuku. [louepnue oxna «Muadpopmanus o [I3I1» u «mmoapobHei» obecrieunBaroT JOCTYN K
COMyTCTBYIOIIEH HHpOpMaIMK. B OCHOBHOM 3TH OKHa MpelHa3HaueHbl JUIsl MPOCMOTpa JIaHHBIX.
PenaktupoBaHue napaMeTpoB B HUX MPOBOJUTCS JOBOJIBHO PEIKO.

9.4.2 YcraHoBKa 1HaNAa30HOB 0TOOPaKeHUsI CHTHAIOB. MeHI0 «DKpaH»

B Meroaukax yibTpa3BYKOBOIO KOHTPOJIS aHAJTU3UPYIOTCS CUTHAJIBI B HEKOTOPOM HHTEpBaje
3aJepKeK U B ONpeeNeHHOM auana3oHe aMruntyid. [Tpubop Y9812 umeer mmmpokue AuanazoHbI
HACTPOWKH, MOATOMY BCEr/la HEOOXOJUMO YCTaHABJIMBATh TUANa30HBl OTOOpaXKeHUs CUrHayIoB. Jlis
3TOH LM CIYKUT MEHIO «DKpan». [laHHOe MEHIO MO3BOJISIET YCTAaHOBUTH 4 MmapamMerpa:

- pa3Mertka pa3BepTku (Mkc, MMX, MMY, MMH),

- ycunenue (ab),

- IIMpHUHA YKpaHa (MKC),

- CIIBUT KpaHa (MKC).
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[IpuHIMI HAacTPOWKH COCTOMT B TOM, YTOOBI BCE€ HEOOXOAMMBIE CHUTHAJIBI HAONIONAINCh B
npenenax skpaHa npubopa. Kak mpaBuio, B METOIMKAX KOHTPOJS HET KECTKUX TpeOOBaHUU K
Iuana3zoHaMm 0ToOpakeHust CUrHaioB. OHU YCTaHABIUBAIOTCS MPUOIUZUTEIBHO.

PaccMoTpuM ycTaHOBKY Mana3oHOB OTOOpPa)KEHUSI CUTHAJIOB Ha MPUMeEpPE TUIIOBOl METOJIMKH
KOHTPOJISI CTBIKOBOT'O CBapHOTO 11Ba. Kak U3BeCTHO, BBOJ| YJIbTPA3BYKOBBIX KOJI€OaHUI MPOU3BOAUTCS
C MOBEPXHOCTU OKOJIOMIOBHO 30HBL. O0BbEM HAIJIaBJICHHOI'O METaljla U 30HbI TEPMUYECKOTO BIUSHUS
MIPO3BYYUBAIOTCS MPSMBIMU U OJHAXK]IBI OTPAKEHHBIMH JIydaMH npeoopazoBatens Puc. 9.4.2.1. A. [{ns
HACTPOIKHU JAedeKTocKomna HCHojiab3yercs cTaHaapTHbId oOpazer npeanpusitus (COII), B xoTopom
U3TOTOBJICHBI YIJIOBBIE OTpa)kaTelnu (3apyOKu) MMUTHUPYIOIIME MaKCHMalbHO JOMYCTUMBIA AePeKT
Puc. 9.4.2.1. b. Hactpoiika aedekTockorna npou3BOIUTCS IO 3XOCUTHAJIAM OT 3apyOoK.

HannaeneHHeld METANN

30HA CHAHWPOBAHWA

0 nan| 2 i nan| q i nanj2 i nanj 4
| | | |

30HE TEPMIAHECKOrD
ENHMAHKMA

A) B

Puc. 9.4.2.1. YnpTpa3zByKkoBOil KOHTPOJIb CTHIKOBOTO CBAPHOTO I1IBA.
A) Cxema npo3ByYMBaHUS 11IBA.
b) Cxema npo3ByunBanus 3apyoox B COIL.

[Tepememas mpeoOpazoBaTeb MO OOpaslly HAMAUTE MAKCHMyM OJXOCHUTHalIa OT HIDKHEH
3apyoku (monoxkenune I[19I1 1 nma Puc. 9.4.2.1. B). [lonp3ysce sneMeHTaMU MEHIO «YCHUIICHUEY,
«upuna» u «CABUr» YCTAaHOBUTE 3XOCUTHAJI OT HUKHEH 3apyOKM Kak MmokazaHo Ha Puc. 9.4.2.2. A.
Tenepp HalliuTe MAaKCUMYM SXOCUTHAJIAa OT BepxHeil 3apyoku (monoxxenue [1311 2 na Puc. 9.4.2.1. B).
OtperynupyiiTe HIMPUHY SKpaHa TaK, YTOObI 3XOCHUTHAI Habro1ancs B KoHue pa3Beptku (Puc. 9.4.2.2.
b). DOxocurnanel ot neeKkToB B CBapHOM IlIBE OyIyT MOSBISATHCS B JAMANAa30HE 3alIEpPKEK OT
9XOCUTHAJIa HUKHEHN 3apyOKH 10 HXOCUTHAjIa BepXHel 3apyOku. B naHHOM nuarna3oHe BHOCIEICTBUU
ycraHaBiauBaeTrcst c¢rpod ACJ/I#1. BelpaBHUBaHUE aMIUIUTYZ OXOCUTHAJIOB OYIET MPOBOJUTHCS
cuctremoii BPY. B mpomecce koHTposis u3MepsitoT KoopauHaThl naedpekta X u Y, MOITOMY
pEeKOMEHIyeTCs cpa3y YCTaHOBUTH pa3METKy dKpaHa, Harpumep MmY.
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Puc. 9.4.2.2. YcranoBka 1uana3oHOB OTOOpa)KE€HUsI CUTHAJIOB IIPU KOHTPOJIE CTHIKOBOT'O
cBapHoro mBa. OxocurHaisl B COII Tonmunoi 18mm. 3apyoku 3,5%2,0 mm.
[Ipeobpazosarens [1121 -2,5-65°-514.
A) DxocurHall OT HI)KHEH 3apyOKH.
b) Oxocurnan ot BepxHeit 3apyoKu.
PIIX — peBepOepainoHHO-11IyMOBasi XapaKTepUCTHKA peoOpa3zoBaTes.

Pa3BepTky mnpubopa ’kenaTeapHO YCTaHAaBIMBAaTh OT 30HAUPYIOIIETO0 HMITYJbCa WU C
HEOONIBIIIMM ~ CIBUTOM TaK, YTOOBl HAOMIOJanach peBepOepallMHHO-IIYMOBAs XapaKTePHCTUKA
npeoOpazoBarenst (PIIX). Ilo curnmamy PIIX ™MoXHO Jerko omnpenaenuth OTKa3bl B Kabere,
COEIUHSIONIEM MpeoOpa3oBaTesb C MPUOOPOM.

Hpyroit mpumep — ylnbTpa3ByKOBON KOHTPOJIb JINCTOB. PacCMOTpUM caMyro POCTYIO METOAUKY
KOHTpOJIS, B KOTOPOM Ui HacTpoiiku aedekrockona ucnoiszyercs COIl ¢ ogHUM MIIOCKOIOHHBIM
orpaxarenem Puc. 9.4.2.3. IIpo3ByunBaHue JUCTa MPOU3BOIUTCS TMPSMBIM COBMEIICHHBIM
npeoOpas3oBareieM.

nan nan

con

[nockoAoHHEIRA

R OTpa%aTeNb T
FaccnogHue .~ —

Manenuwe
nWCET

A

A) B)

Puc. 9.4.2.3. YapTpa3ByKOBOI KOHTPOJIb METATUTMYECKHUX JIUCTOB.
A) Cxema mpo3By4YHBaHUS JIMCTA.
b) Cxema npo3ByuuBanust COIL.
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Puc. 9.4.2.4. YcraHoBKa Mara3oHOB 0TOOpaXEHUSI CUTHAJIOB
JUTSI YIbTPa3BYKOBOT'O KOHTPOJIS JIUCTOB.
Hactpoiika no COII Tonmuuoi 70 Mmm.

JlnaMeTp TIOCKOJJOHHOTO OTPaXKaTelst 3MM.
[Ipeodpazosarens [1111-2,5-J14.

lupuHy pa3BepTKU U CIBUT YCTAHABJIMBAIOT C TAaKUM pPacyeToM, YTOObI Ha dKpaHe mpubdopa
HaOMIOIANICS 30HAUPYIOIUI UMIYIbC M AOHHBIM 3xocurHan (Puc. 9.4.2.4.). HyxHo cTpeMHTbCS K
TOMY, 4TOOBI paccrosiHue oT 3M 10 MOHHOTO cHurHana ObLIO HE MEHee ‘2 IIMPHUHBI Pa3BepTKH —
Oyaymas 30Ha KoHTpossi, cTpod AC/I#1. Pasmerky skpana ycranaBnuBaioT — MMH., T.K. B JaHHO
METOJIMKE U3MEPSETCs TOIbKO ITyOHUHa 3ajeranus aedeKra.

9.4.3 YcraHoBka u3MepsieMbIX IAPaMeTPOB YJIbTPa3BYKOBbIX CHTHAI0B. MeHI0 «CeJieKTop»

Cenexktop nedexrockorna YJI9812 wmokeT TPOBOIUTH HW3MEPEHHE 3aJCPXKKH CUTHAajAa,
koopauHat X, Y, H, u ammurynsl (5 pexumoB usMmepeHuil). g ompeneneHus 3aaepKKU U
KOOPJIMHAT UCTIONIB3yeTCs 3 crocoba u3MEpeHuit: Mo GpoHTy, MO MUKY U IO MEePEeXo1y CUTHANIA Yepes3
HoJib. KpoMe Toro, Hy’)kHO yCTaHOBUTH IIOPOT 3aXBaTa CEJIEKTOpa U IIMPHUHY MapKepa 3axBaTa CUrHalla
(cm. [14.10. u I16.3.). Takoe ycTpOHCTBO CEIEKTOpAa MOXET MOKa3aThCs CIOXKHBIM. OgHAaKo, mpudop
Y]19812 sBnsercs yHUBEpCaIbHBIM 1€(PEKTOCKOIIOM, KOTOPBIA MOJAEPKUBAET MHOKECTBO BapHAHTOB
U3MepeHnii mapameTpoB curHama. CyliecTBYIOT NPOCThIE MpaBHJIa HACTPOMKU cenekTtopa. Bce
orpezesnsercs LelsIMU U 3aJjauaMu U3MepeHuil. PaccMoTpuM HEKOTOpBIE IPUMEPBHI.

KonTposbs HakiIoHHBIM mnpeoOpa3oBateneM. [Ipo3ByunBaHue wu3A€IUNH HAKIOHHBIM
npeoOpazoBareeM IIMPOKO HUCIOJIb3YETCSd B TEXHOJIOTHUAX HEpa3pyIIAIOIIEro KOHTPOJIS CBapHBIX
COCTMHEHWI W OCHOBHOTO MeTayma. [Ipu sTom m3mepstor koopauHaTel aedekra X, Y U aMIUTHTYIY
9XOCUTHAJIa OTHOCUTEIFHO OPaKOBOYHOT'O YPOBHSI.

Haxwmure xHonky F1 — F4, pacnonokeHHyro moj riaBHbIM MeHio «Cenektop». B Bepxneit
YyacTH dKpaHa MosBIseTcs ABa okHa. ClieBa pacroysioKeHO OKHO pe3yJlbTaTOB MU3MEPEHUH U clipaBa —
OKHO C MEHIO HacTpoiiku. BHauane HEOOXOAMMO MPOBECTH YCTAHOBKY MapaMEeTpOB, KOTOpbIE OyneT
OTIPE/IEIISATh CEJIEKTOP.

Bribepute snement meHto «Ycr. U3mepenwity. Ha skpane mpubopa mosiBisieTcs gouepHee
OKHO, B KOTOPOM TIPEJICTABJICHO MEHIO BBIOOpA MapaMeTpPOB B pexuMoB usMmepennit (Puc. 9.4.3.1. A).
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Puc. 9.4.3.1. YcTaHoBKa pe:XUMOB CEJIEKTOpa ISl pabOThl C HAKJIOHHBIM IPE0Opa30BaTEIICM.
OxocurHansl B COII Tommunoit 18mm. 3apyOku 3,5%2,0 Mmm.
[Ipeo6pazoBarens 11121 -2,5-65%-14.
A) YcTaHOBKa peKUMOB U3MEPECHUM CEIIEKTOpa.
b) Hacrpoiika moioxeHus cejaeKkTopa 1 MapKepa 3BXBaTa.

OTkirounTe OOMH KaHaJl M3MEpPEHUs aMIUIMTyAbl. B mone pexuma ycraHoBute «Beixim». B
JPyroM KaHajle yCTaHOBUTE PEXXUM U3MEPEHUHN aMIUTUTY/Ibl OTHOCUTENBHO cTpoba AC/I#1, Haanuce B
none pexuma «1b ot AC#1». lanee BbIOEpUTE PEKUM H3MEPEHUH 3aJ€PKKH 3XOCUTHAJIOB «I10
¢dponty». OTkimounte usmepeHue BpemeHH «3azaepkka (T) Beixi» u usmepenue koopauHatsl H
«'nyouna (H) Beixkmy. Brimrounte nzmepenue koopaunat X, Y — «Koopa. (X,Y) By,

B wurore, B OkHe M3MepeHUIl cBepXy cieBa OyAeT BBIBOAMUTHCS aMIUIMTYA 3XOCHUTHAja B
neuubenax, HallZleHHas OTHOCUTENbHO OpakoBoyHOro ypoBHsi AC/I#1, u xoopaunats! nedpexkra X u Y
(Puc. 9.4.3.1. A). Buumanue, noka He NpoBeAeHa HacTpoiika riyouHomepa u AC/I#1, pe3ynbTaThbl
M3MEPEHUI HE KOPPEKTHBI.

Tenepp HY)KHO YCTaHOBHUTBH IIOJIOKEHHE CEJIEKTOpa M IIMPUHY MapKepa 3axBara. 3aKpouTe
nouepHee okHO M BeiOepute dmemeHT MeHio «CEJIEKTOP» Puc. 9.4.3.1. b. O6patute BHUMaHHe Ha
noxckasky, ciaenyromyro nocine Hagnucu «CEJIEKTOP». Haxumasi KHONKY «, YCTaHOBUTE pPEXHUM
pENaKTUPOBAHMS

CENEKTOP [S|t| —=

31ech KHOMKaMu T, ¥ PeryIupyercst MonoxkeHne ceeKkTopa Mo BEPTHKAIH, 4 KHOMKAMH 4—, —>
yCTaHaBIMBAETCs IIMPUHA MapKepa 3axBaTa.

PexomeHyeTcs yCTaHABIMBATh BEPTHKAIBLHOE MOJIOKEHUE celleKTopa Ha ypoBHe —12 + -20 nb
no pasmerke skpaHa. lllupuHy Mapkepa 3axBaTa OOBIYHO ycTaHaBIMBaOT B 1,5 — 2 pasza Oombiie
JUTUTENILHOCTH 3XOCUTHAJA.

KoHTpo.ib npsiMbIM  COBMeIIEHHbIM MpeoOpa3oBaTtesieM. [Ipo3ByuuBaHHe NpPSMBIM
npeoOpa3oBaTesieM HUCHONb3YeTcs Ul  KOHTPOJS JIMCTOB, TIIOKOBOK, OTJIMBOK U  JPYrHX
KpynHoraGapuTHbIX u3aenuid. [Ipumensiercs sxomeroa. 371ech HEOOXOIUMO H3MEPSTh AMIUIUTYIY
»XOCHUTHaNIa OTHOCUTENbHO cTpoba AC/I#1 u riryOuny 3aneranus negexra, T.e. KoopauHaty H.

Bribepure menio «CenekTop» U Janee 3eMeHT MeHIo «YcT. M3mepenuit» - Puc. 9.4.3.2. A.
YcTaHoOBUTE OJMH KaHal M3MEpeHHs aMIuuTyAbl B pexuMm «ib ot AC/#1», apyroit kaHan
OTKJIIOYUTE. YCTAaHOBUTE PEXHUM M3MEPEHHs 3aJCPKKH «I10 (POHTY» M BKJIIOUHUTE H3MEpEHUE
koopauHatsl H (Puc. 9.4.3.2. A). U3smepenue Bpemenu T u koopauHat X, Y OTKIIIOUHUTE.
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Puc. 9.4.3.2. YcraHoBKa pe:KUMOB CENEKTOpa AJis pabOThI C MPSMBIM COBMEIIEHHBIM
npeoOpaszopareneM. DxocurHaisl B COII rommmaoi 70 MM. [10ck0om0HHBIH OTpaxarenb J3MMm.
[Ipeodpaszoarens [1111-2,5-J14.

A) YcTaHOBKA PEXUMOB U3MEPEHUI CelIeKTopa.

b) Hactpoiika nojgoxxeHus cenekTopa u MapKepa 3axBara.

B okHe u3MmepeHuii cenekropa OyAeT BBIBOJUTHCS AMIUIMTYJA 3XOCHIHajla OTHOCHUTENIBHO
ctpoba ACJI#1 u rmy6una 3aneranus nedekra H.

Ycranosure npeodpasosaresb Ha COIl u HaiiiuTe 3XOCUTHAN OT KOHTPOJIBHOTO OTpa)kaTes
Puc. 9.4.3.2. B. OtperynupyiiTe MoJI0KEHUE CEIEKTOpPa MO BEPTUKAIM U LIMPUHY MapKepa 3axXBara.
Eme pa3 momuepkHeM, YTO NpaBWIbHBIA pe3yabTaT U3MepeHuil OyleT BBIAABAThCA TOJIBKO IOCIE
HacTpoiiku rmyounomepa u ACZ#1.

HN3mepenne TOJMIMHBI CTEHOK M3Aeauil. B 1aHHOM cilyyae NpPUMEHSIOTCS MpsIMbIE
pa3zienbHO-COBMEILIEHHbIE Tpeo0pa3oBaTeNy, TaK K€ KaK M B YJIBTPa3BYKOBBIX TOJIIMHOMEpAX.
['maBHOW 3amaueil ABISIETCA TOYHOE M3MEPEHUE TOJIIMHBI. B NpakTHYECKUX NPUMEHEHUSAX YacTo
HEOO0XO/IMMO OMNPEIEeTUTh OCTAaTOYHYIO TOJIIIMHY CTEHKH B M3JAEIMSIX, HAXOJAIIMXCS IIUTEIbHOE
BpEMs B 3KCIUTyaTalluu U TIOJBEPKEHHBIX KOPPO3HUHU.

byneM npoBoIuTh M3MEPEHUE 3aACPKKU BBICOKOUYACTOTHOTO IXOCHUTHAJIa METOAOM Iepexoaa
yepe3 HoJlb. HacTpoum cenekTop Ha u3mMepeHre KoopanHaTsl H.

B MeHwo «OnekTpo-akycTHuecKuid TpakT» - «Bua curnama» ycranosute «BU». B MeHmo
«JKpaH» NPOBEIUTE YCTAHOBKY YCHJICHMSI, CIBUTA U IIUPUHBI pa3BEPTKH JJs HAOIIOAEHUS JOHHBIX
9XOCUTHAJIOB B HY’>KHOM JMAIa30HE TOJIIIMH.

[IpoBeauTe ycTaHOBKY pexxkumoB cenekropa — Puc. 9.4.3.3. A. Orkitounte OAMH KaHaj
U3MepeHus: aMIuuTyabl. Eciiu He craBuTCs 3a7avya BbISABICHHUS Ae(PEKTOB, M3MEPEHHE aMIUIUTY/IbI
oTHOcUTeNbHO cTpoba AC/I#1 MOXHO OTKIHOUYUTH. KOHTPOIb aMIUIMTY/Bl CUTHAJIOB NPOBOAUTCS
BU3YaJIbHO 10 3KpaHy npuodopa.

VYcTaHOBUTE M3MEpPEHHUE 3aJEPKKU DXOCUTHaNA IO Mepexoay 4depe3 Hoib. B mone «Pexum»
ycraHoBuTe «uepe3 O». Brmounte msamepenue koopauHatel H. B mone «'mybuna (H)» ykaxute
«Bky. OTkimounTe u3mepeHre BpeMenu 1 u koopauHar X, Y.

ITpoBenuTe HACTPOMKY IOJIOXKEHMsI CEJIEKTOpa M MapKepa 3axBaTa KakK IIOKazaHO Ha Puc.
9.4.3.3. b. CenexTop J0KEH HAJISKHO 3aXBaThIBaTh MEPBBIN Mepuoja KonebaHuil sxocurHana. bosee
noJpoOHO Mpoliecc 3axBaTa 3XOCUTHaja nokaszaH Ha Puc. 9.4.3.3. B. Otmerum, uTo cenexktop Oyner
BBINOJIHATH TOUYHBIE M3MEPEHUS TI0CIIe HACTPOMKHU TITyOMHOMepa 1o MepaM (00pa3iiam) TOJIIHHBL.

B nanpHelimeM, npu U3MEpEHUH OCTATOYHOM TOJIIMHBI CTEHKH U3Jeui He0OXOAMMO CTPOTrO
NpUICPKUBATHCS YCIOBUS 3axBaTa IEpPBOrO Mepuoaa Koiebanuit sxocurHana. Ecnu nabmomaercs
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HU3Kas aMIUIMTyJa JOHHOTO 3XOCHTHajda H3-3a pacCcesHUs BOJH Ha KOPPOJUPOBAHHOW TOHHOU
MOBEPXHOCTH, BO3MOXEH IMPOIMYCK OJHOIO WM Jaxe IBYX IepHoJoB sxocurHana. [lostromy Ha

IMPAKTUKE KOHTPOJIHMPYIOT 3axXBaT 3XOCHI'Hajla CCICKTOPOM H, €CJIU HYXHO, YBCIIMYUMBAIOT YCHUIJICHHC
IIpUEMHHUKA ,HG(I)CKTOCKOHa.
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Puc. 9.4.3.3. YcTaHoBKa pexXMMOB CEJIEKTOPA JUIsl U3MEPEHUS TOJIIUHBI.
JloHHBIH 3x0cuTHAN B Mepe TonmuHbl 20 MM. [IpeobpazoBarens [1112-2,5-014.
A) YcTaHOBKA peXMMOB U3MEPEHUH CeleKTopa.

b) Hacrpoiika moyioxeHus ceeKkTopa U MapKepa 3axBara.

B) [TonpoGHoe n300pakeHue 3axBaTa JOHHOI'O AXOCUTHAJA.

9.4.4 Hacrpoiika riayouHOMepa o01Iue 3aMeYaHusl

I'myGuHOMEp yNIBTPa3BYKOBOTO J1e(EKTOCKONa peaau3yeT KOCBEHHbBI METOJ HW3MEpEeHMH.
Brauane omnpenensercs 3aiepikKKa 3XOCHTHana (MHKPOCEKYHIbI), 3aTEM IPOU3BOAUTCSA pacyer
KOOpAMHAT (MUJUTMMETPbI) YUUThIBast BpeMs Ipobera BOJIH B MpeoOpazoBaTesie U MacuTad rnepexosa
OT BpPEeMEHU K MHUIMMETpaM IIKajbl JJs JaHHOW KoopauHatbl. PabGora riyOmHOMeEpa moapoOHO
paccmarpuBaercs B [14.12.

B nedexrtockone Y]/19812 umeercst nBa CTWIS HAacTpOWKH TIiIyOMHOMEpa «ABTOpacueT» H
«Tabnuunslity. Paznenenne HaACTPOHKU MO CTHIISAM CBA3aHO C Pa3IMYHBIMM METOAMKAMU YCTaHOBKH
napameTpoB riayonnomepa. CTuib «ABTOpacueT» - Hanbosee yHUBEpCaIbHbIN cloco0 HacTpoku. OH
o0ecrieynBaeT yYCTaHOBKY IapaMeTpoB IiIyOMHOMepa ©0e3 TMOBTOPSIONIMXCS — OHepanmui —
6e3utepannonHas HacTpoiika. Ctunb «Tabiu4HbI» OCHOBaH Ha MPSAMON YCTAaHOBKE IMapaMeTpoB
riyonHomepa (Bpemst 3a1epxku BoaH B [1311, ckopocTs 3ByKa, yroi BBOJA).
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Puc. 9.4.4.1. BoiGop cTuist HaCTpOUKH TITyOMHOMEpA.

B HwkHelt yacTu skpana BeiOepuTe riaBHoe MeHI0 «I myonHomepy. [1osiBUTCS OKHO, B KOTOPOM
CHayvajga HYXXHO yka3aTb CTWiIb HacTpoiiku Puc. 9.4.4.1. KHonkamu <, — 1pou3BOIUTCS BbIOOP
CTHJIS, a KHONKOW .l ocyIecTBisieTcss mMepexoJ K HacTpoiike. Bo Bcex pexmmax pabOThI
NeeKTOCKOMa eCTh MHIUKAIH BHIOPAHHOTO CTHIIS TiiyouHomepa. M3mepenue koopauHat aedekToB
X, Y, H c nomomibto cenexkropa Bcerja MPOU3BOAUTCS B COOTBETCTBUU C YCTAHOBJIEHHBIM CTHJIEM
riyOuHomepa.

9.4.5 Hacrpoiika riayouHoMepa B cTujIe «KABTOpPacyeT»

OOwMii MPUHLIKIT HACTPOHKU COCTOUT B TOM, YTO U3MEPSAIOTCS 3a7€P>KKH JIBYX 3XOCUTHAJIOB OT
oTpakaTelel ¢ M3BECTHBIMM KOOpJAMHATaMHU. 3aT€M YCTAHABIMBAIOTCS KOOPIMHATHI OTpakaTelsel.
[Tpubop, B mporiecce yCTaHOBKM KOOPJHMHAT, aBTOMAaTHUYECKH OIpeJieNiseT napaMeTphl TiIyOuHoMepa.
[TonpoGuee cm. [14.12 u [16.4.

[Tponienypa HacTpoiiku rimyOMHOMEpa oJuHaKoBa Juist Bcex koopauHat H, X, Y. B kauectBe
IpUMepa pacCMOTPUM HACTPOMKY IIyOMHOMEpa JUlsl HaKJIOHHOIO MpeoOpaszoBaTels Mo o0pasiy ¢
YIJIOBBIMH OTpaXkaTeIsIMU. DTO THUIIOBask HACTPOMKa B METOAMKAX KOHTPOJS CBAPHBIX COEIMHEHHH.
Hacrtpoiika rayOuHoMepa aisi NpsMBIX IpeoOpa3oBaTesiell WM pasfenbHO-coBMeleHHbIX [I1D11
BBITTOJIHSETCS 110 aHAJIIOTUU C JAHHBIM ITPHUMEPOM.

Ilycts wucmonb3yercs mnpeodOpazoBareib I1121-2,5-65%-@14. Heobxommumo HaCTPOUTh
riyonHomep (u3mepenue koopauHat X, Y) 1o o0pasily ¢ YIJIOBBIMH OTpa)kaTelIsIMU TOJMIIHUHON 18 MM
Puc. 9.4.5.1. 3aech, npu nmpo3BydyHMBaHUM HUXKHEW 3apyOku (mososkenue [IDI1 1) mpubop nomxen
BbIJIaBaTh KOOpAUHATHI 3xocurHaia X1=41 mm, Y1=18mMm, a npu npo3By4rBaHUU BEpXHEW 3apyOKu
OJTHAX/IbI OTpaKeHHBIMU JTydamu (ronioxkenue [1311 2) koopaunatel sxocurrana X2=82 mM, Y2=36
MM. 3aMeTHM, 4TO OTCUET KOOpAMHAT JedeKTa MPOU3BOAMUTCS OT TOYKHM BBOJA MpeoOpazoBaTess
(meTka Ha kopiyce [1911).

CornacHo MeTOJMKeE, MPOBEIAEM M3MEpEHHUE 3a/epiKeK dXocurHanoB ot 3apyook B COIl Puc.
9.4.5.2. VYcraHoBuTe Mapkep Ha CTpoKy «39Xo 1» m HaxmuTe KHONKY . Ha skpane mpubopa
HOSBIISIETCSA CEJIEKTOp, C MOMOIIbI0 KOTOPOro OyleT MPOBOAMTHCS HU3MEpEHHUE 3a/lepKKu. B neBom
BEpPXHEM YIJIy JKpaHa OTOOpa)kaeTcs OKHO C pe3yabTaroM u3mepeHuil. [lonoskeHue ceiekTopa 1o
BEPTUKAJIHM, IIMPUHA MapKepa 3aXBaTa U peKUM M3MEPEHHI COOTBETCTBYIOT HACTPOMKE, C/IeIaHHON B
MeHI0 «CenexTopy.
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Puc. 9.4.5.1. Ilpo3syunBanre COII ¢ yriioBeIME OTpaXkaTelsiMu (3apyOKamu).
Tonmuua obpasua 18mm. Pazmepsr orpakareneii 3,5%2,0 M.
Ipeo6pasosarens [1121-2,5-65°-514.
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Puc. 9.4.5.2. N3smepenue 3anepxxku 3xocurnanos B COIL
A) DxocurHan oT HUKHEH 3apyOKu.
b) Oxocurnain ot BepxHel 3apyOKH.

OOparuTe BHUMaHUE HA MOJICKA3Ky B CTpOKe «IX0 1». B 3TOM cocTosiHMM MEHIO KHOIIKH ¢—, —
TepeMemmaT CHMBOJ CEJeKTOpa BIEBO WIM BIOpaBO 1O SkpaHy. Ilocpeactsom kmomok T,
pETyIUpYeTCs YCUIIEHUE IPUEMHUKA.

Ilepememas mpeoOpa3oBatenb Mo 00pa3lly, HaWIUTe MAaKCUMYM O3XOCHUTHaja OT HMXKHEH
3apyoku. ITonoxenue II3I1 1 Ha Puc. 9.4.5.1. C nomourpto nuHeku onpexaenure paccrossHue X1.
3axBaTUTE CEJIEKTOPOM SXOCHTHAJ Kak rnmoka3aHo Ha Puc. 9.4.5.2.A u Haxxmute kHONKY . MI3Mepenue
3aJIepKKU NIEPBOT0 AXOCHUTHAJIa 3aKoHUeHO. Ha skpane mpubopa Ha MecTe pacloI0kKEeHUsI IXOCUTHaIa
nosBisieTca (axkok ¢ Haanmuchio «9xo 1». CuMBoa cenekropa npomnaaaer. B ctpoke meHto «39xo 1»
BMECTO O/ICKa3KH BBIBOJUTCS BPEMS 3a1€PKKH IXOCUTHAA.

AHAJIOTUYHO BBINOJHACTCA M3MEpPEHME 3aJepXKKM HXOCHTHajla OT BepxHeil 3apyOku Puc.
9.4.5.2.b. YcraHoBUTE MapKep Ha IEMEHT MEHIO «I9X0 2» U HAXXMUTE KHOIIKY . TOUHO Takke HyKHO
HalTH MakCUMyM 53XOCUTHaJa OT BepXHel 3apyOKd, C MOMOINBIO JHMHEHKH MPOBECTH H3MEpEHHUE
paccTosHusl X2, 3aXBaTUTh HXOCHTHAJl CENEKTOPOM M HaxKkaTh KHONKY « (cMm. Puc. 9.4.5.1. u Puc.
9.4.5.2.b). llocne ¢ukcanuu 3amepa Ha dKpaHe MOSABIACTCS (IIAKOK ¢ HAAMHCBIO «Ox0 2». Bpems
3a/Iep’KKH BBIBOAUTCS B CTPOKY «IXO0 2».

Ecnu mo xakum-nmub0 mpuyMHaAM H3MEpeHHe MPOBEACHO HE TOYHO, €r0 MOXXHO IOBTOPHTb.

VYcTaHoBUTE MapKep Ha HYXXHBIN 3JIEMEHT MEHIO «OX0 1» min «39X0 2», HaKMHUTE KHOIKY «l, 1 CHOBa
IIPOBEUTE U3MEPEHUE 3aTEPKKH.
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B nanHoM mpuMepe HCHOIB3YeTCs PEXKUM HM3MEPEHHUS 3aJ€pKKH IXOCHUTHaja Mo (DpOHTY.
DXocHUrHaJl MMEeT HEKOTOpOe BpeMs HapacTaHus — JUIMTEIbHOCTb mepenHero ¢ponra. Pesymbrar
U3MEPEHUS 3a/IePKKU 3aBUCUT OT aMIUIUTY/bl SXOCUTHAJA, T.K. 3aMep MPOU3BOJUTCS B Pa3IMUYHBIX
Toukax mnepeaHero ¢ponra. IlosTomMy /Ui TOBBIIIEHHS TOYHOCTH AaMIUIUTYIy 3XOCHTHaia
ycTaHaBiIMBalT Ha ypoBeHb 0 n1b mo pasmerke skpana (cMm. Puc. 9.4.5.2. A u b). Eciu, manpumep,
UCIIOJNIB3YETCS PEKUM H3MEPEHUS 3aJep>KKU 10 MUKY CUTHaja, TO YCTAaHOBKAa aMIUIMTY/Ibl 9XOCUTHAla
HE MPOBOJIUTCA.
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Puc. 9.4.5.3. YcranoBka KOOpJuHAT OTpaXkaTeei.
Hacrpoiika rmyOouHOMepa B cTriie «ABTOpacdeT.

Bropoii sranm HaCTpOMKM — YCTaHOBKAa KOOpPJAMHAT. Y CTAHOBUTE MapKep Ha IEMEHT MEHIO
«Hacrpoiika H, X, Y» u kHonkoil  BeiOepure ero. [losiBisercs nodyepHee OKHO C KOOpAHMHATaAMHU
otpaxareneit Puc. 9.4.5.3. 3necy mpou3BOAUTCS HACTpOKKa mKkan rioyounomepa H, X, Y.

BHauanie Hy)kKHO YCTaHOBUTB paccTOsiHUE MEXIy oTpaxkaTtensiMu AX. B Hamem nmpumepe AX =
X2 —X1 =41 mm. B none AX ycranoBum 41,0 MmM. J[anee mpoBoIuTCsl yCTaHOBKA KOOpAWHATHI X1 Jyist
OnmxHEero otpaxkatens (HWKHAA 3apyOka). OdeBuaHo, ycraHaBiauBaeTcst X1=41,0 mM. Hacrtpoiika
KOOpAMHATHI X BBIIOJIHEHA.

AHaJOrMYHO NMPOU3BOAMUTCA HACTpoiika KoopauHaThl Y. CHavyana ycTaHaBIMBAIOT PacCTOSHUE
Mexay orpaxkarensMu AY = 18,0 MM, motoM koopauHary OnmxHero orpaxkarens Y1 = 18,0 mwm.
Hacrpoiika 3akoH4eHa.

[Tocne ycTaHOBKM KOOpAMHAT PEKOMEHJYETCS MPOBEPUTHh KAauyecTBO HACTpoilku. [[nst sToro
BbIOepUTe MeEHIO «CenekTop», HaWIUTe MAaKCUMyM OJXOCUTHaja OT KakKoro-inbo H3BECTHOIO
OTpa)kaTessl ¥ MPOBEphTE MPABUIBHOCTb U3MEPEHUSI KOOPUHAT.

Buumanue, eciau mociie HACTPOWKH TIIyOMHOMEpa y CEelIeKTOpa U3MEHUTh PEXXKUM H3MEpEeHHH
3aJIep>KKH, TO Pe3yJabTaTbl MU3MEPEHUN BpEMEHM U KOOpAuHAT Aedexrta OyAyT colepKaTh OLIMOKU
CBSI3aHHBIE C TEM, UTO CEJIEKTOp Oy/IeT OonpeAensaTh 3aJepKKY B Ipyroil BpeMEHHOM TOYKE 3XOCUTHaA.

9.4.6 Hacrpoiika riayouHomepa B cTujie « TabanyHbIiD

[MpuHIMn padotsl rmyonHOMepa B ctwie «TabnuuHbliy moapoOHO paccmarpuBaercs B [14.12.
B menro «myonHOMep» mocne BeiOOpa cTuist «TaOauuHbIi» Ha SKpaH MpuOOpa BHIBOAUTCS OKHO C
3aronoBkoM «Tabn. Hactpoiiku», B KOTOpOM TpeiaraeTcs YCTaHOBUTH ITapaMeTphl IITyOMHOMEpa
(Puc. 9.4.6.1.).

[lpu wncnonb30BaHMU MPSIMOTO TIPeoOpa3oBaTesst MU3MEPSIOT TIyOuHY 3aineranus aedexra,
xoopauHaty H. ns HacTpoiiku mkaiasl MMH HEOOXOJMMO YCTaHOBHUTH BpeMs 3aJepKKH BOJH B
npeobpa3oBarene Th u ckopocTh MpoaoIbHBIX BOIH B u3aeiauu CL.
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[Ipu ucronp30BaHUK HAKIIOHHOTO MPEe0Opa3oBaTelIst ONpeAeIsioT KoopauHatel X u Y nedexra.
Jns Hactpoiiku mikam MMX, MMY YKa3bIBAalOT BpeMs 3aJIep)KKM BOJIH B TpeoOpasoBarene 1XY,

CKOPOCTB NOIIECPECYHBIX BOJIH B U3ACTIUU CTu yroi BBoaa OL.
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Puc. 9.4.6.1. MeHto ycTaHOBKHU IapaMeTpOB riIyOuHOMEpa B cTUiie « TaOIMuHbIN.

Onnako, a1 IpaBUIILHON HACTPOWKH TIIyOMHOMEpPA HEOOXOIUMO 3HATh YMCIICHHBIC 3HAYCHUS
BBIIIE YKa3aHHBIX NapaMeTpoB. Kak IpaBuio B HACTPOMKE HCIIOIB3YIOT CIPABOYHBIE JAHHBIE O
CKOPOCTSX YJIbTPa3ByKOBBIX BOJIH B Marepuaiie. Bpems 3anepikku BoiH B mpeoOpaszoBarene Th, Txy, a

TaK)Ke yrojl BBoAa OL, SIBJSIOTCS MapameTpamu rpeobOpasoarens. Mx HeoOxoaumo u3Meputh. B HuKe

cleAyromuX maparpadax MpUBOISATCS METOAUKH U3MepeHuid Th, TXy u QL.

9.4.7 Onpenenenue BpeMeHHU 3a/1ep:KKH BOJH B npsimom T1I11

Bpemst 3a7epKKM Kakoro-imbo 3XOCUTHalIa OTHOCUTENIBHO 30HJUPYIOIIEro MMIYJIbca BCErna
CKJIaJIpIBaeTCs U3 BpeMeHu 3aaepkku BosH B [13I1 (Th) u Bpemenu mpobera BoiH B u3aenuu. B cesizu
C 9TUM HEBO3MOXKHO HEMOCPEICTBEHHO OMPEICIUTh BeaTHYuHy Th.

Jlnst u3MmepeHuss Th HCHONB3yrOT 00pasipl, y KOTOPBIX H3BECTHO BpeMsi mpodera BOIH,
0003HaunM ero Tco. Toraa u3MepsiroT BpeMs 33JIepiKKH dXOCUTHANIA B 00pasie Trxo, 3areM BpeMmst Th

HaXOJISIT KaK Pa3HOCTh
Th = Trxo — Tco.

Hcnons3yem obpazerr CO-2 mo 'OCT 14782-86 s u3MepeHHUs BPEMEHM 33/I€PKKH BOJH B
npsMoM TnpeoOpaszoBatene. B oOpasue CO-2 arrtectyercss BpeMsi mpobera NpoJoJbHBIX BOJH OT
BEpXHeH rpaHu oOpasla 10 HWKHEH M o0paTHO — Tco-2. Cxema mpo3BydMBaHUS 0Opasla MpsSMbIM
npeoOpa3oBarenieM nokazana Ha Puc. 9.4.7.1.

OueBuaHO, Ha 3KpaHe naedekTockona OyneT HaOMIOAaThCS CEepHUsl JOHHBIX 3XOCUTHAJIOB,
KOTOpble (OPMHUPYIOTCS IyTeM MEPEeOoTPaKEHHs YIbTPa3ByKOBOTO HMITyJIbCa MEXIY HIDKHEH |
BepxHeil rpansmu CO-2.

Omnpenenum 3a7epkKKy mepBoro JoHHOTO sxocurHana T 1. Ycranosure 1911 Ha ob6pazer; CO-2.
Bribepure B riaaBHOM MeHIO anieMeHT «Cenektop». B meHto «Ycr. M3mepenuil» ykakuTe HYKHBIN
PEKUM U3MEpEeHUH («110 PPOHTY», «110 MUKY» WIN «depe3 0»), BKIUUTE U3MEpEeHne BpeMeHu — Puc.
9.4.7.2.A. B naHHOM cilyyae MCIIOJIB3YETCS PEXKHUM M3MEPEHHS BpEMEHU — «110 (PpoHTYy». 31ech, s
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IIOBBIIICHHUA TOYHOCTHU I/ISMepeHI/Iﬁ 3aACPKKHU, HYKXHO YCTaHABJIMBATh aMILUIMTYAy OXOCHIHalla Ha

ypoBeHb 0 Ab 1o pa3meTke 3KpaHa.

[]
nan
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[TT T 7]
01020 30

s

"1 ' | '
40 50

CO-2

[T 08 I

_QP

Puc. 9.4.7.1. Cxema npo3ByuuBanus o0pasua CO-2 npsiMeIM npeoOpa3oBaTesem.

3axBaTHTE Ha W3MEPEHHME TMEPBBIH JOHHBIA dsXocurHan Puc. 9.4.7.2.A wu 3adukcupyiire
pesynbTat usMmepenuit T1. Ecnu o6pazery CO-2 arrecroBan, Hanpumep Tco-2= 20,075 mkc, BpeMms
3aJIepKKU BOJH B ITpeoOpa3oBarTesie BEIYUCISETCS CIEAYIOMNUM 00pa3oM

Th=T1- Tco.z

Th =21,475- 20,075 = 1,400 mxc.
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Puc. 9.4.7.2. I3mMepenne BpeMeHH 3aIepKKH JOHHBIX 3X0cUuTHaIoB B CO-2.
[Ipeodpazosarens [1111-2,5-J14.

Bo3moxken cmyuait, korma obOpazenr CO-2 He arrectoBaH. Bpems Tco., HemsBectHo. Torma
HEO0OXOIMMO HMCIOJIb30BaTh JIBA JOHHBIX dXOCHTHajma. OTMETUM, YTO BpeMs OT MEPBOTO JIO BTOPOTO
JIOHHOTO 3XOCUTHaJIa paBHO T (-2, UCTIOIB3YEM ITOT (HAKT.

Wtak, nmpoBoasTcs u3MepeHus: BpeMeHU 3ajiepkku nepBoro (T1) um Broporo (T2) moHHBIX
sxocurHanioB — Puc.9.4.7.2. TIocKoNbKy HCIONB30BaH PEXUM H3MEPEHUHN «I10 (PPOHTY», aMILTUTY/Ia
9XOCHUTHAJa yCTaHaBIMBaeTCs Ha ypoBeHb 0 ab.

[Tpoananu3upyeM BpeMeHHbIE COOTHOMIEHHS Tco2 = T2 — Tl u Th = T1 — T¢o-, TOrAa J1€TKO
MOHSATh, YTO BPEMs 3a/ICPXKKH BOJIH B ITpeoOpaszoBaresie BEIYUCIACTCS 1Mo hopmysie
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Th=2*T1-T2.

B namem npumepe Th =2%21,475mkc — 41,550mkc = 1,400 MKcC.

Otmerum, 4TO BpeMs Th 3aBHCHT elle OT crmocoba H3MEpPEeHHs 3aJCP)KKH, MOCKOJIBKY B
POKHUMAX «I10 (DPOHTY», «II0 MUKY» U IO MEPexojy CUrHaia «iepe3 0» H3MEpeHHUs MPOU3BOAATCS B
pa3IMYHbIX BPEMEHHBIX TOYKaX 3XocurHaja. CieloBaTelIbHO NPH HACTPOMKE IIyOMHOMepa (CTHIIb
«TabnuuHbIi») HY)KHO YyKa3bplBaTh BEIMYHMHY Th, H3MEPEHHYIO B TOM K€ pEKHME, YTO U
UCIIOJIb3YEMBIH TIPH KOHTPOJIE.

9.4.8 OnmnpenesieHHe TOYKH BBOJAA U BpeMeHH 3a/IePKKH BOJH B HakJIoHHOM 111

Touka BBOJA M BpeMs 3aJepXKKH BOJH B HAKJIOHHOM IpeoOpasoBarene TXY OMpenensioT C
nomotipio oopasma CO-3 mo 'OCT 14782-86. Cxema nposByunBanus CO-3 npencraiena Ha Puc.
9.4.8.1.

O6pazen; CO-3 arrectyercss mo BpeMeHU Ipolera momnepedHsix BojiH. O0o3HauuM Tco-3 —
BpeMs mpobera momnepeyHbIX BOJIH OT LIEHTpa oOpasia /10 ero O0KOBOM MOBEpXHOCTH U oOpatHO. [1o
I'OCT 14782-86 Bpems obpasia CO-3 cocrasiser 33,7 Mkc. B peanpabix oo6paszmax CO-3 Bpemst Tco-3
MOXKET OTJIMYATBhCA OT 3TOI'O 3HAYCHU .

BHravane ompenenuM moJ0XKEHHWE TOYKH BBOjA. [l 3TOrOo ycTaHOBHTE NpeoOpa3oBareib Ha
CO-3 u naiigure nonoxenue 1011, B koTopoM HabmroAaeTcs MaKCUMyM 3XOCHTHaja OT OOKOBOM
noBepxHocTh oOpasna (Puc. 9.4.8.1.A u Puc. 9.4.8.2.A). Hanecute metku Ha kopmyce 1311 (Touka
BBOoAa) HampoTuB pucku neHrpa CO-3. Touka BBoJa OTMEHaeTcs C JABYX CTOpPOH KoOpIryca
npeoOpazoBares.

Touka BBOAAE
[l nan L] il ! Crpena M2 (M)
|'""'"'I""""'|""" B R |
20 10 0 10 20
CO-3 CO-3
A) E)

Puc. 9.4.8.1. [Ipo3ByuuBanue oopaszua CO-3 HaKIOHHBIM ITpeoOpa3oBaTeseM.
A) ®opmupoBaHHe EPBOTO 3XOCUTHAIA.
b) ®opmupoBanue BTOPOro 3XocUrHana.

OnpenenuM Bpemsi 3aJ€pKKU BOJIH B mpeoOpazoBaTene [Xy. Jlis 3TOro HyXHO H3MEPHUTH
BpeMsl 3allep’KKM dXOocurHaia oT OokoBoi moBepxHocTH CO-3. M3mepeHue mNpOU3BOIUTCS B
nosoxenun [IDI1 cooTBercTByromem Makcumymy sxocurHana. Ecmu o6pazerr CO-3 arrecroBad,
Hanpumep Tco-3 = 34,125 mke, To BennuuHa TXYy onpenensiercs 1o npoctoi popmyie

Txy =T1- TCO—3

B npumepe, npencrasiennom Ha Puc. 9.4.8.2.A, T1 = 44,950mkc, Toraa Bpems rmodera BOJIH B
npeobpazosarene TXy = 44,950 — 34,125 = 10,825 mxc.
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Bo3moskHa cutyanumsi, korga oopazer; CO-3 ne arrectoBad. Bpemsi Tco-3 HensBecTtHO. B aTOM
ClIyJae MCIob3yeM aBa 3xocurHana B CO-3.

T= 44,350 rakc P 11,0+00,0 ASCENERTOR B2 w1 [: 113,200 mke P 24,0+00,08]

£0,037 e (06) Tor wmonomr £0,037 e (06

::.. ..... priirinn ,.[ ..... .\L ..... KEREERE | KX _,.....::::20 : i i i : ;
20 40 G0 a0 100 120 MEC T80 20 40 1] aon 100 120 MES

ECeneu'ru Fnyéuno- ACH #1 ig! M iCenektopsi [ ny6uno-3 ACH #1238
IKPAH % o gourf 1lrt.uap Bhikn ¥ ,alg JKPAH Ao ﬂoHTE:‘ {l&p Brikn X
A) B)

Puc. 9.4.8.2. Dxocurnans! B o6pasie CO-3. [Ipeobpazosarens [1121-2,5-65°-514.
A) U3zmepenue 3aiep:KKu 1epBoro 3xocurxana I 1.
b) M3mepenue 3aepKKH BTOPOTO dXOCUTHana T2.

Ycranosure [1911 Ha obpazern; CO-3. [lepememnias mpeoOpa3oBarenb M0 TTOBEPXHOCTH 00pa3siia,
HaAlIUTE €ro IOJIOKEHUE, KOTJa MaKCHUMalbHbl M TEPBBIA M BTOPOH AXOCHTHAIBL 3apUKCUPyHTE
npeoOpa3oBaTesb B 3TOM MOJOKCHHH.

[Iyte mpoOera BojaH mpu (OPMUPOBAHUU 3XOCUTHAIOB moka3zaH Ha Puc. 9.4.8.1. A u b.
PeanbHblil BuA 5XOCUTHANIOB JeMOHCTpUpytoT Puc. 9.4.8.2. A u b. BunHo, 4To uHTEpBaN BpeMEHU OT
MEPBOIO JI0 BTOPOT0 3XOCUTHAJIOB PaBEH Y/IBOEHHOU BEMTUYMHE T (co-3.

2* TCO—3 =T2-T1
Hcnonb3yem 310 cootHomenue. IlpoBeaem n3smepenue 3a1epKKu MEPBOrO U BTOPOIO 3XOCUTHAJIOB B
CO-3. Ecnu BbIOpaH pexuM H3MEpEeHUN «10 (PpoHTY», HEOOXOJUMO YCTaHABIMBATh AMIUIUTYIY
sxocurHaga Ha ypoBeHb 0 nb mo pa3merke skpaHa. PaccMOTpUM BpeMEHHbIE COOTHOLIEHMS JUIS
9XOCUTHAJIOB
T1l= Txy + Tcos, T2 = Txy + 3* Tcos

Jlerko BuAETh, YTO BpeMsl mpolera BOJIH B MpeoOpa3oBaresie BeIUUCIieTcs o popmysie

Txy =15*T1-0,5*T2

B namem npumepe T1 =44,950mkc, T2 = 113,200mKkc.
Txy =1,5*44,950 — 0,5*113,200 = 10,825 mkc
BpeMms npoGera BOJIH B HaKJIOHHOM TpeoOpa3oBaTesie XY UCMONb3YeTCs B JalbHEHIIEM ISt
HAcCTpoiiku riryouHomepa B ctuie «TabnuuHelity. OTMETUM, UYTO BEIMYUHA XY 3aBUCUT OT crocoba

U3MEPEHUS 3aJIePKKU («110 PPOHTY», «I10 MUKY», «depe3 0»). [ToaToMy AO0IKHBI COBNAaTh PEKUMBI
U3MEpEHUIl pu onpeaeneHu XY U IpH UCIIOJIb30BAaHUH B HACTPOMKAX.
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9.4.9 Onmnpenenenne yrja BBojAa U IIMPUHbI JUATPAMMbI HANIPABJIEHHOCTH HAKJIOHHOTO
npeodpasoBareJif

VYTI0BbIe XapaKTePUCTUKH Y3 TOJII HAKIOHHOTO MpeoOpa3oBaTelis ONpeIeNsioT Mo o0pasily
CO-2 TOCT 14782-86. [lns oToil menu Ha oOpaze HMMeETCS IIKala YIJIOB, YCTaHOBJICHHAs
OTHOCHUTEJIBHO OTBEPCTHS JUAMETPOM 6 MM.

VYron BBOja ompenensior ciaeaytomuMm obpazoMm. Haxonst nonoxenue I[13I1, B xoTopom
HaOJII01aeTCsl MAKCUMYM 9XOCUTHAIA OT OTBEPCTHS TUAMETPOM OMM, 3aTeM IMPOU3BOJIAT OTCUET yIiia
BBOJIa 1O IIKajie HanpoTuB Touku BBoAa [IDI1. IIpu 3ToM nedeKTockon UCToNb3yeTcs Kak HHIUKATOP
MakcuMyma aMIuutyael Puc. 9.4.9.1.

Bynbre BHUMAaTENbHBI, HHOTAA MOKHO CIYTaTh 3XOCHUTHANI OT JieBOro HuxHero yria CO-2 ¢
sxocurHaigoMm ot otBepctus (Puc. 9.4.9.1.A). 3necy nomoraer npocroit npuem. [lepememaiite 1911
cieBa HampaBo 1o obpasiy CO-2. CHauana MOSBISICTCS dXOCHUTHAN OT YIJia, U TOJBKO TOCTE HEro
BO3HHUKAET HXOCHUTHAJI OT OTBEPCTHUS 6 MM.

VYroa BBOAA SABISETCS OJHUM U3 IIapaMeTPOB HACTPOWKH IiyOnHoMepa B ctuiie «Ta0auuHblity.
OOparure BHMUMaHWE Ha MAPa3WTHBIE CUTHAIBI, CIEIYIOUIME 3a AXOCHTHAJIIOM OT OTBepcThs Puc.
9.4.9.1.b. O1u curHanel 00pa3yrOTCs 3a CYET MEPUITYUCHHUS BOJIH OTBEPCTHUEM.

¥3 xun'rpunb; P 25,0400 3kPAH  rc
13.01 .06 15:15 Homnerne Pl

: : : WiptHa 0055, 3 rke
I S 8 3 Cagur 0003, 7 rkc

MapasuTHEIE
FXOCHrHanNk

Of" e 10 20 30 40 i Y
€02 : 9KPAH HCenekTonioynuuud ‘CTON

{E N0 chPOHT

IIIII|IIII D e T

A) B) 3X0CMrHaN 0T OTBEPCTHA
AMaAMETROoM BMM

Puc. 9.4.9.1. Onpenenenune yraa seoga [1311 no o6pasuy CO-2. [IpeoOpazoBarens 11121-2,5-40°-514,
A) Cxema npo3ByunBanus oopasua CO-2.
b) Bun sxocurHano Ha 3kpaHe JepeKTOCKOomna.

ITpouenypa omnpeneneHus MHUPUHBI JAWArPaMMbl HAINPABICHHOCTH COAEPXKUT 4 dTana.

[Tpo3ByunBanue ob6paszua CO-2 u BUJ 3XOCUTHATIOB IeMOHCTpHUpyeT Puc. 9.4.9.2.

1. Haiinute nonoxenue IIOII, B koTopoM HaOmIOIaeTCs MaKCUMYM 3XOCHUTHaja OT OTBEPCTHUS
muamerpoM 6mMMm B CO-2. B 3TOM MOJOXKEHUHU OIpeneseTcss yrojl BBoJa, 0003HaUuM ero - #1.
Perynupyst ycunenue npuOoOpa, YCTaHOBUTE aMIUTUTYyAy sXxocurHaia #1 Ha ypoenp Onb mo
pasmetrke skpaHa. Ha Puc. 9.4.9.2.b MakcumasbHbIi 3XOCHTHal 3a(UKCUPOBAH C IOMOIIBIO
GyHKIMK Tpudopa «3anOMHUTDY.

2. Tlepemectute IIDI1 Ha3zax mo mikajie yrjioB MOKa aMIUTUTY/a 3XOCUTHAJIa HE JOCTUTHET YPOBHA -6
nb. 3aduxcupyiire [1911 (monoxxenue #2). 3anumuTe yroi Npo3By4YUBaHUs oL2.

3. IlpoBeaute aHamorumunsle onepauuu, nepemectus [13I1 Bnepen (monoxenue #3). 3anumure yron
IIPO3BYYMBaHMs 03. AMIUIUTY/A 9XOCUTHAJIA TOXKE JI0JKHA HAXOAUTCA Ha ypoBHE —61b.

4. Haiiaure mupHUHy AMarpaMMbl HANPaBIEHHOCTH KaK pa3HOCTh YIioB & = a2 - a3.
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Puc. 9.4.9.2. Onpenenenue mupuHel quarpammsl HanpasieHHocT 1911 mo o6pasiy CO-2.
IIpeobpaszosarens [1121 -2,5-40°-514.
A) Cxema npo3ByunBanus oopasua CO-2.
b) Bun sxocurHanoB Ha 3kpaHe JepeKTOCKOomna.

9.4.10 ABromaTnyeckuii curnajauszarop aedexros ACI#1

[Tpunuuns! padots! cuctemsl ACJI#1 paccmarpuBatores B [14.13. IlogpoOHoe onricanne MeHIO
uznoxeHo B [16.5. Kak panee 6b110 otmMeueHo, cuctema ACJI#1 siBnsiercss ocHOBHOM. Bo GonbmmHCTBE
CllydaeB, KOTJja HE0OXOAUM aBTOMaTHYECKHUI CUTHAIN3aTop AedeKToB, ucnonb3yiire AC/I#1.

B nanHom maparpade paccMOTpUM HEKOTOpbIE TUITMYHbBIE MPUMEPHI UCIOIb30BAHUS CUCTEMBI
ACJI#1. Bribepure snement meHio «AC/#1» m maxmute kHOnky . Ha skpane nmedexrockora
nosiBNsieTcss OKHO ¢ 3aroioBkoMm «Jlom. Ilapamerper» (Puc. 9.4.10.1.B). 3necs ycranaBmuBaeTcs
MOJIO)KEHHWE YPOBHS (PUKCAIlMM M TOMCKOBOTO YPOBHS OTHOCHTEIBHO OpakOBOYHOIO, a TakKke
MIPOU3BOJUTCS BKIIOUEHHE CBETOBOM U (MJIM) 3BYKOBOW CUTHATIU3ALIUU.

B OonbmivHCTBE cioy4aeB YJIbTPa3BYKOBOM KOHTPOJIb H3JENIUNA TMPOBOJUTCS HXOMETOJIOM.
VYcranapnuBaroT pexxum pabotel ACI#1 — «Oxo» (Puc. 9.4.10.1.A). OGbIYHO B METOMKAX KOHTPOJIS
WCIIOJIB3YIOT yYPOBEHb (PUKCAIMKM PACTIOJIOKEHHBIM Ha 61b MeHbIe OpakOBOYHOTO, a TOWCKOBBII
YpOBEHb yCTaHaBIMBAIOT Ha 61b MeHbIIe ypoBHs Qukcanuu (Puc. 9.4.10.1.5).

Paccmotrpum mopsinok Hactpoviku AC/I#1 B THUNOBOH METOIMKE KOHTPOJIS CTHIKOBOTO
cBapHoro mBa. Hactpoiika mpou3BOAUTCS MO 3XOCHUTHAJNaM OT YIJIOBBIX OTpaxkaTened (3apyOok) B
COII (Puc. 9.4.10.2.). Otpaxkatenu ¢GopMUPYIOT 3XOCUTHAJIbI, YKa3bIBAIOIIME HaYallo U KOHEI cTpoda
ACJI#1, T.e. 30HY, B mpeaenax KOTOPOM OXHAAIOTCS 3XOcUrHaIbl OT JedekroB. Kpome Toro,
aMIUIUTY/1a YXOCUTHAJIOB OT 3apy0OK OIpeaeseT aMILTUTYJHbIA MOpOT pa30pakoBKU HECIUIOMIHOCTEH.

92 https://a3-eng.com/



46.5537.001.01.000 PO

Beprukanpaoe monoxenue crpoda ACJ#1 mOMKHO COOTBETCTBOBATH AMIUIUTYNIE 3XOCHUTHAIOB OT
3apyOoK.

HactpoHka i|
25.08.04r 17 32

HacTtpoHka g ach #1 ENS Hawano 0043,0 mec
25.08.0dr 17:3d £ Bpar yp. 23,0 o6 Wupraa 0030.0 rake
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Puc. 9.4.10.1. Menro ACJI#1.
A) Bpi0op pexxuma paboThl.
b) Hacrtpoiika noporoBbix ypoBHEH U CUTHAIU3ALINH.

nan| 2 nan
1 1 1
| I

1
con \\ H=18H

Puc. 9.4.10.2. Cxema npo3By4rBaHus YIIIOBBIX oTpaxkarenen (3apyook) B COIL.

HHGTPDITIHH ACH #1 Jueo Haqano HachDﬁHa ACH #1 Jsmo Haqano 0043, 0 rec
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C Frvenno-s ACH Bk 4 C FrveHn o ACT B4 fat

15 akpan jCenckropgTnybuno-y ACH £1L3 [147 axpan fConektopfTyouio-y ACL #1135,
A) b)

Puc. 9.4.10.3. Hacrpoiika AC/I#1 no sxocurnanam ot 3apy6ok. COIIl tommmuoit 18mm. 3apyOku
3,5%2.0 mm.ITpeoGpasosarens [1121-2,5-65°-14.
A) YcranoBka Havana ctpoba AC/I#1 mo sxocurnany ot HUXKHEH 3apyOKH.
b) YcranoBka mmmpunsl ctpoda AC/I#1 mo sxocurnany ot BepxHel 3apyOKu.

B npouecce nactpoiixku ACJ/I#1 BBINOIHAIOT CIEAYIOIINE ONEPALIUU:

1. Haiinute MmakcumMyM sxocursana ot HwkHell 3apyoku B COIL. Ha Puc. 9.4.10.2., 3T0 nonoxenue
[13IT — 1. Bun sxocurnana noka3ad Ha Puc. 9.4.10.3.A. B menio «ACJI#1» BeIOEpUTE d7IEMEHT
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«bpak yp.» (OpakOBOYHBI YPOBEHB). YCTAaHOBHTE BEPTHUKAJIBHOE IOJOKEHHE OpaKOBOYHOTO

YpOBHS #1 Ha BEpIINHY XOCUTHAJIA OT HIDKHEH 3apyOKH.

2. BriOepute 3JIeMEHT MEHIO «Hayauo» M ycTaHoBUTe Haydano ctpoda ACJI#1 Ha mepennuii GpoHT
sxocurnana (Puc.9.4.10.3.A).

3. Haiimute Makcumym sxocurfasnia ot BepxHed 3apyOoku B COII. Ilomoxenue I19I1 2 na Puc.
9.4.10.2. Bua sxocurnana uzoopaxken Ha Puc. 9.4.10.3.b. Penaktupys 3eMEHT MEHIO «IIIUPHUHA»
ycraHoBuTe KoHel[ cTpoba AC/I#1 Ha 3apHuil GpOHT SXOCHUTHAA.
3aMeTUM, YTO AaMIUIUTYJIbl DXOCHTHAJIOB OT HIKHEH U BepxHEW 3apyOOK CyIlIeCTBEHHO

otnuyaroTcs. [IpaBunbHas HacTpoiika OpakOBOYHOIO YPOBHS CliejaHa TOJBKO ISl HUXKHEH 3apyOKu

(Puc.9.4.10.3.A). BripaBHUBaHHE aMIUIUTYIbl 3XOCHUTHAJIA OT BEpXHEW 3apyOKH Ha OpaKOBOYHBIM

ypoBeHb AC/I#1 BrociaeACTBUM MPOU3BOIUTCS C TOMOIIBIO cucTeMbl BPY.

Paccmorpum gpyroit mpumep. Hactpoiika ACJI#1 B MeTonMke KOHTPOJIA JIUCTOB. 3J€Ch
ucnoinpiyercs COIl ¢ mI0CKOJOHHBIM OTpaXkaTelieM, PacHoIOKEHHBIM Ha CeperHe TOJIIIMHBI JINCTa
(Puc. 9.4.10.4.A). B meToquKke HEe yUUTHIBACTCS HEPABHOMEPHOCTh YYBCTBUTEIBHOCTH B 3aBUCUMOCTHU
oT r1yOunsl 3aneranus nedekra. Cucrema BPU He ucnoneiyercs.

BpakoBounslii ypoBenb AC/I#1 ycTaHaBIMBAIOT MO aMILTUTY/IE YXOCUTHANA OT TIOCKOJOHHOTO
orpaxarens B COIl. 3ona koHTpons, Hayano u KoHer ctpobda ACJI#1, yctaHaBmuBaeTcsi OT
30HUpyoIIero ummynbcea, Bkitouas PIIX, mo mepeanero ¢gponTa noHHoro sxocurHana (cm. Puc.
9.4.10.4.b).
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Puc. 9.4.10.4. Hactpoiika ctpoba ACJl#1 B metoanke koHTpos uctoB. COII Tonmmuoi 30Mm.
[TnockomorHOE OTBepcTHE MMameTpoM 3MM Ha riryoune 15mm. [Ipeodpaszosarens [1111-2,5-14.
A) Cxema npo3yunBanust COIL.

b) Bun sxocurnanos u nonoxxenue ctpodba AC/I#1 B HaCTpOEHHOM COCTOSIHHH.

9.4.11 ABtomMaTnyeckuii curHajauzarop aedexrop AC/#2

[Tpunnunst padots! cuctembl ACJI#2 paccmarpuBatores B [14.13. Tlogpo6GHoe onrcanne MEHIO
u3noxeHo B [16.6. Cucrema AC/I#2 sBisieTcst JOTOTHUTENBHOM, YAaCTO €€ MCIOJIB3YIOT COBMECTHO C
ocHoBHOU cuctemoit ACJI#1.

Menio ACJI#2 opraHu3oBaHO IO TeM ke npuHiunam, uro u MmeHio AC/#1, HO ecTb
HekoTopble otnuuusi. Cucrema ACJI#2 nmeeT TOJIBKO OAMH MOPOroBbIi ypoBeHb. ACJI#2 peanusyer
JOTIOTHUTEIbHBIA PEXKUM PabOTHI «3axXBaTy.

Bo1zoB ympasnsitomero MeHto ACJI#2 ocymiecTBisieTcss M3 TJIABHOTO MEHIO CHH3Y JKpaHa.
Buemnnii Bun ynpasistomero mearo AC/[#2 nmokaszan Ha Puc. 9.4.11.1.A. 3aech, BRIOEpHUTE DIEMEHT
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MmeHio «ACJI#2» u naxmute kHOnKy . Ha skpane nedexrtockomna mosBiIseTcss OKHO C 3aroJ0BKOM
«omn. ITapamerper» (Puc. 9.4.11.1.b). B otnuune ot AC/I#1, B 5TOM MEHIO MPOU3BOJUTCS TOJHKO
BKJIIOUEHUE CBETOBOH U (MJIHM) 3BYKOBOI CUTHAJIU3AIINH.

Pabota cucrempr AC/I#2 nipu UCIIOIB30BaHUH dXOMETOa (PEKUM «IX0») B IPUHITUIIC HUYEM
HE OTJIMYAETCSI OT PAaCCMOTPEHHOro paHee pexkuMma «Ixo» AC/#1. bonbmumii HHTEPEC NMPEACTABISECT
obcyxnenne paborel ACJ/I#2 B pexxume «TeHb» (TEHEBOM, 3€pKaIbHO-TCHEBOM METOJIbI) U B PEKUME
«3axBar» (aBTOMaTH4eCKOe yJep>KMBaHUE CUTHAJa Ha YPOBHE CTPO0a).

HacTpoika §ach 42 § Hauano 0026,0 mec Hactpoika {iaCh 42!
26.05. 04r 14:17 & Ypopere 32,0 a6 WupkHa D027, 0 mec 26.06.04r 14:17§ Ypogene § -~ """ "~ """"TTTTTTTooos
- " ” ; ; ; : : (Y = ; ; : CHrHarn zaumra
I U s ] e e e, s Loz Loib] e ] e i CeeToean

JeykoEan Btk

U IR SO IOURS SURURSOOUUROE OO SRR A +1 | D RO SRS SRS S
o2 e
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?E%Ecﬂﬂﬂ KTDP%EFNFE“"U'% AcCH =1 32“?5‘-.!1”&;2“’2 ) °2§ECene nup%EFnyEHHu-gE Ach #1 3% ACH #2 2

S ino ppowryii  Wep = Bbikn % 3xe  # Y E Hino gpowmii Mep & Bbikn X 3xo b

o

Puc. 9.4.11.1. Mento ACJ1#2.
A) Bpi0op pexxnuma paboThl.
b) YcranoBka curnanuzammm.

Paccmotrpum Hactpoiiky ACII#2 ans paboOThl TEHEBBIM METOJOM. Takod KOHTPOJb 4YacTo
IPOBOAAT Ha HEOONBIIMX CTAI[MOHAPHBIM YCTAaHOBKAX, MCIHOJB3YIOT LIEJIIEBON WM MMMEPCHOHHBIN
croco0 obecreueHnst akyCTUYeCKOr0 KOHTAaKTa.

B kimaccuyeckoM BapuaHTE TEHEBOIO METO/Aa HCIHOJB3YeTCsl JIBa  YIBTPa3BYKOBBIX
npeoOpa3oBaresi, PacloI0KEHHBIX 0 00euM cropoHaM u3zaenus. OIUH nmpeodpa3oBaTelib U3IydaeT
30HUPYIOIINE YIbTPAa3BYKOBbIE UMITYJIbCHI, APYrOod MPUHUMAET CUTHAJBI, poweamue unenue (Puc.
9.4.11.2.A). Eciiu B m3nmenuu ectb nedeKT, oOpa3dyercss TeHb OT HEro, aMIUIMTya HpPOIIEAIIEeTO
CUTHajJla YMEHbILAeTCsl. DTO SBJIEHME HCIHOJB3YIOT s OOHapykeHus aedekToB U pazOpakoBKU
u3nenuit. OOpatute BHUMaHue, npomenmuid curHan (Puc. 9.4.11.2.b) umeer «XBOCT», KOTOpHIi
HOSIBJISIETCA 3a CUET MEPEOTPAKEHUS BOJIH B 3a30p€ IIEJIEBOIO KOHTAKTA.

Jlnst peanu3anuu TEHEBOTO METOJa ycTaHaBiIMBAIOT pexuM padbotel ACH#2 «Tenws». Ctpod
ACJI#2 ycraHaBnuBaOT TakKUM 00pa3oM, YTOOBI OH 0XBaThIBaJ npomeAmuid curnan (Puc. 9.4.11.2.5).
VYpoeenb ACJI#2 (OpakoBOUHBIN ypOBEHb) Kak MPaBUJIO, OTCUUTHIBAIOT OT MAaKCHMaJIbHOIO
MPOIIEAIIEr0 CUTHaja, HarpuMmep —6ab.

O6pasiom 11t HACTPOIKH AedEKTOCKOIa 3/1eCh MOXKET CIY)KHTh caMo m3zenue. [loctymaror
Tak. HaxonsT MakcuMaiabHBIM TMpOIIEANIMNA CUTHA B M3AENUH, KOTJa IPO3BYYHMBAETCS €ro
O0e3nedexTHrI ydacTok. 3ateM ypoBeHb AC/I#2 ycranaBnmmBaioT Ha 61b HIke aMITTUTYIBI
npomeamero curHaia (Puc. 9.4.11.2.5). B manpneiimem, B mpoliecce KOHTPOJS HU3ACIUNA CHCTEMa
ACJI#2 Oyner BbIaBaTh CBETOBYIO M (MJIM) 3BYKOBYIO CHUTHAJHU3AIMIO, €CJIM TMPOIIEIIINN CHUTHAI
OITYCTUTCS HUYE IIOPOrOBOT'0 YPOBHS.
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31 1‘ HacTFDHHa ACH #2 TE'Hb Havano 0010,0 ke
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Puc. 9.4.11.2. Hactpoiika ctpoba ACJI#2 ist KOHTPOJIS JIMCTOB TEHEBBIM METOOM.
Wznenue — nmuct tommmuoi 60mmM. [Ipeobpazosarenn [1111-1,25-20.
A) Cxema npo3ByurBaHus Jincta. TeHeBOil METOA.
b) Hactpoiika crpoba ACI#2.

YabsTpazBykoBoi nedexrockon Y9812 ¢ momomnrsto cuctem AC#1 u AC/I#2 noanepxuBaet
KOMIUIEKCHBIE CIIOCOOBI aHa/IN3a yJIbTPa3BYKOBBIX CUTHAIOB. TUIHUYHBIN IpUMEp — KOHTPOJIb IJIOCKUX
U3JIENMH  3X0- U 3€pKAJIbHO-TEHEBBIM METOJaMH OJHOBpeMEHHO. Takoil cnoco® KOHTpoJs
OCYIIECTBIISIETCS OJHMM NPSAMBIM IpeoOpazoBaTeneM. 3/1eCh aHATU3UPYIOTCS OSXOCHUTHAIBI OT
neeKTOB B TeJe U31enus (3XOMETO/]) U JIOHHBIN CUTHAJ (3€PKAIbHO-TEHEBOW METOI).

B kauectBe mpumepa mokaxkem, Kak mpousBoautcs HacTpoiika cuctem ACH#1 u ACH#2 B
METOJMKE KOHTPOJs JUCTOB. IlycTh muct mmeer TonmuHy 70mwm. [lpumensercs mpeoOpa3oBaTeib
I1111-1,25-220. TonCTOCTEHHBIE METAUTMYECKHE HM3ACTHS KaK TPABWIO MMEIOT HEOJHOPOIHOCTH
3€pEHHOM CTPYKTYpBbI, KOTOpbIE (POPMHUPYIOT OTpa)K€HHbIE CUTHAJIBI. B MeToauke Hepa3pyllaroero
KOHTPOJISI TaKh€ 00OBbEMHbBIE HEOJTHOPOAHOCTH HE JIOJKHBI BBISIBISITHCS, TOCKOJIbKY OHM HE HapyIlaloT
CIUUIOITHOCTH U3JIeTHUs, TIO3TOMY BhIOpaHa OTHOCUTEIbHO HU3Kas yactota [1311 1,25 MI.

nan nan

con

[NnockonoHHBIA

OTPEHATEND T

|

A) E)

Puc. 9.4.11.3. Cxema npo3ByuuBanust COIIl B MeTOqMKE KOHTPOJISI JIUCTOB.
COII Tonuuaoit 70 MM. ITn0cKkon0HHBII OTpaXkarens J3MM Ha TIyOuHE 35MM.
[Tpeobpazosarens 1111-1,25-20.
A) Ilpo3ByunBaHn€ IIOCKOAOHHOTO OTPAYKATEIS.
b) IIpo3ByunBaHue JOHHON OBEPXHOCTH.
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Hacrpoiika npousBoauTcs B 1Ba dTana. Baavane ycranaBnuBaercs ctpod AC/#1 s paboTer
9XOMETOJIOM, PEXHUM «IX0». BpakoBOYHBI YpPOBEHb 3a/1a€TCSl 3XOCHUTHAIOM OT IUIOCKOAOHHOTO
orpaxarens B COII (cm. Puc. 9.4.11.3.A u Puc. 9.4.11.4.A).

Ha BTOopoM 3tame npousBoauTcs HacTpoiika cuctembl ACJI#2 miist paboThl TEHEBBIM METOIOM,
pexum «Tenwby. Mcnonb3yercs nonnsiid sxocurHan B COII (cm. Puc. 9.4.11.3.b u Puc. 9.4.11.4.b).
3neck OpakOBOYHBIA YPOBEHb OIpENEsieTcss OTHOCHTENBHO aMIUIMTYIbl JAOHHOTO 3XOcurHana. B
METOJMKAX KOHTPOJIA MPEANUCHIBACTCS yCTaHOBKa mojiokeHus ctpoda ACJ] nma 6-12 nb Hmke
aMIUIUTYZIbl JJOHHOTO CHUTHala, MOJY4YeHHOro Ha Oe3gedextHoMm yuactke mzaenus uinu B COIL B
JJAaHHOM CJly4ae npoBejaeHa HacTpouka ypoBHA ACJI#2 Ha 6 HMXKE aMIUIMTYJbl JOHHOTO 3XOCUTHala
(Puc. 9.4.11.4.b).

IIpu mnpoBenenun koHTposis akTUBHBI 00e cuctembl ACJl (Puc. 9.4.11.4.B). Brimaua
CUTHAJIM3alliU O Halu4Ke AedexTa Mporu3BOIUTCS JTUO0 B CiIydae MOSBICHUS SXOCUTHANA OT JAedeKTa
B TeJe JucTa, cpadateiBaeT AC/#1, m16Go npu BOZHUKHOBEHUHU TEHHU OT CKOIUICHUS MEJIKUX J1e(heKTOB,
TOTJa yYMEHBIIAeTCS aMIUIUTyJa JOHHOTO dSXocurHana u cpabarbiBaeT AC/#2. Otrmerum, 4Tto B
pexume «Y3 koHTposnb» (Puc. 9.4.11.4.B) uyBcTBUTENBHOCTH MpHOOpa yBenuyeHa Ha 7 ab ans
yno06cTBa HaOIOIEHUS! 9XOCUTHAJIOB U cTpoboB AC/I.

Hactpoika § ACO #1 3w Havano 000&.0 Mk HacTtpodka }ACH #2 Tew  Hauano 00240 ko
26.05.0d4r 15.2d 2 Bpax vp. SN Whpkna 0016.0 mkc 26.06.04r 1527 HpnBEHb 270 nE LUMpMHa 0005, 0 mks
: : : : : : : : : : : : R R : . . fil=]

U i +2
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;IE 10 20 30 40 5IZI =] TEI 80 30 rraH TE. 30 40 50
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¥3 kontpone] P 29,04000aBf= 57550, 28#\}
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[no ppoHTy)

B)

Puc. 9.4.11.4. Hacrpotika ctpo6oB ACJI#1 u ACJI#2 nnst KOHTPOJIS JTUCTOB.
COII Tonuuuoit 70 M. ITnocko0HHBII OTpaxkarens 3MM Ha TIyOuHE 35MM.
[Tpeobpazosarens 1111-1,25-20.
A) Hacrpoiika AC/I#1 B pexxume «9X0».
b) ) Hactpoiika ACZI#2 B pexume «TeHb».
B) Bun ctpo6os AC/] npu nposenennu KoHTposi. M3nenue 6e3 nedexTos.
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PaccmoTpuMm Teneps npumenenne pexuma «3axBat» AC/I#2. B ynbTpa3ByKOBOM KOHTpOJE
HECTaOMJILHOCTh aKycTudeckoro KoHTakta mexay [IOI1 u uznenuem sBisieTcsl TMIaBHBIM (HaKkTOpOM,
UCKaXaIOUIUM pPe3yibTaThl pa3dpakoBku. IllepoxoBaTocTh MOBEPXHOCTHU H3ZENUs, TOJIIMHA CIOS
KOHTaKTHOM J>KUIKOCTH CYLIECTBEHHO YMEHBIIAIOT YyBCTBUTEIBHOCTh MpuOopa. HecraOunbHOCTH
YYBCTBUTEIBHOCTH, CBSI3aHHAS C KAUECTBOM aKyCTUYECKOT0 KOHTAKTa, OCOOEHHO CHUJIILHO MPOSBISETCS
y IPSIMBIX TIpeoOpazoBaTeIeH.

B MeTtoaukax ynbTpa3ByKOBOTO KOHTPOJISI MPUMEHSIIOT pa3iHyHble CHOCOObI CTaOMIIM3alUU
YyBCTBUTENBHOCTU. OJMH M3 HUX OCHOBaH Ha KOPPEKUMU YYBCTBUTEIBHOCTHU IO 3XOCHUTHAIY OT
M3BECTHOr0 oTpaxaress. Kak npaBuio, 3T0 JOHHBIN 3XOCUTHAJ.

[Toscaum uaero Ha npumepe. [lycte umeercs uznenue TonmuHON 220MM B mapajuieIbHbIMU
noBepxHocTsMU. IIpo3ByunBaHue OyaeM NPOBOJWTH HpsIMBIM TpeoOpa3zoBatenem I1111-2,5-14.
Hcnonpzyem 3xomeron. Hacrpoiiky mapamerpoB aedekrockorna mnpoeaemM 1o COII ¢
HCKYCCTBEHHBIMH OTpakaTelsiMu. B o0IieM ciydae HacTpamBaeTcsl 3JIEKTPO-aKyCTHUECKHUU TpPaKT,
pa3BepTKka npubopa, cenekrop, rimyounomep, AC/#1, BPU. Ilpuembl HaCTpONKHU KaKIOW CHUCTEMBI
paccMaTpHUBAOTCS B IAHHOM PYKOBOJICTBE I10 IKCILTyaTalluH.

Ecau B TakoM BH€ MPOBECTU HACTPOMKY M 3aTEM 3aHUMATHCA HEPA3PYIIAIOMIMM KOHTPOJEM,
TO HEU30eKHO TMONy4YuM HeNoOpaKkoBKY U3JENH, MOTOMY 4YTO pealibHas YyBCTBUTEIHHOCTH
YMEHBIIWIACh M3-32 IUIOXOT0 KadyecTBa AaKyCTHYeCKoro KoHTakTa. HyxHO KakuM-To 00pazom
YBEIIUYUTh YYyBCTBUTEIBHOCTb, YTOOBI BOCCTAHOBUTH OpPAKOBOUHBIM YPOBEHb MPHU MPO3BYUHBAHHH
uznenus. [IpoGiiemMa cocTOUT B TOM, YTO KakK MPaBHIJIO HEU3BECTHO, HACKOJIBKO JIEIUOeN HEOOX0AUMO
YBEJIMYUBATh YyBCTBUTEIBHOCTD.

B namem npumepe, Ha pa3BepTke Ne(eKTOCKONa €CTh JOHHBIM CUTHAJI. DTO AXOCUTHAN OT
O0eckoHeyHoro otpaxareis. COOTHOIIEHHE AaMIUTUTYJ JOHHOTO SXOCHUTHAalla M DJXOCHTHaia oT
oTpaxkatessi, MO KOTOpPOMY TMPOBOJIMIACH HACTpOilka OpaKOBOUHON YYBCTBUTEIBHOCTH, BCErjia
OJIMHAKOBHI N7 KOHKPETHOTO TMpeoOpaszoBarens. [loaToMy eciu, KOppeKTUPOBATh YyBCTBUTEIHHOCTh
Tak, 4TOOBl aMIUIMTyJa JOHHOTO DJXOCHTHaja HAaXOJWJach Ha OJAHOM M TOM JK€ YpPOBHE, TO
OpakOBOYHBIN YpPOBEHb aBTOMATHUYECKU OYAET BOCHPOU3BOIAUTHCS. 3/A€Ch, MpaBlaa, HCIOIb3YeTCs
MPENONIOKEHNE O TOM, U4TO e(eKThl HE 3aTEHSIOT JOHHYIO MOBEPXHOCTH, T.€. HaIW4He nedekra He
OyZeT CHIIbHO YMEHBIIATh aMIUTUTYAY JIOHHOTO 9XOCUTHAIA.

Buauane yposenr ACI#Z yoTaHaBIHEACT ¥oppexuna
Ha BEpLIHEY JOHHOTO SXOCHTHANA, FCHIEHHA B
" "
2aTEM EKIICHAIOT PEREM "Saxear” pexnMe "JaxBar
"
Hactpoika gnm 47 (PR o isao O071,0 ke ¥3 koutpone |fw P 19,0408 AB{E= 5 60E-0, 284
26 06 0dr 16:10 £ Ypoperne 17.0 aB Wupkna 0005, 0 rec 26 08 0d4r 16 12 A0ﬂ#1 ACﬂ#2 AL Ewika +359°C
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Puc. 9.4.11.5. Tlpumenenue pexuma «3axBat» ACI#2 st KOHTPOJS U3AENUS TOIUUMHON 220MM.
[Ipeobpazosarens [1111-2,5-J14.
A) YcraHoBKa pexxnMa «3axBaT» AJis JOHHOTo 3xocurHana B COIL.
b) IlpoBeneHne KOHTPOIIS U3/AETHsI, BBISBICHHE Je(eKTa.
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PaccmoTpenHblii crioco0 KOPPEKTUPOBKU YYBCTBUTEIBHOCTH PEATM30BaH B peKUME «3axBaT»
ACJI#2. B aToMm pexxume mpuOop aBTOMaTHYECKH KOPPEKTUPYET YCHUIICHUE TPUEMHUKA, TTOCPKUBAs
aMILTUTY/Ty 9XOCHTHaJIa, TIOMaIalIIero B cTpod, Ha ypoBHe ACJI#2. Utak, mocne oOmieli HaCTpOUKU
npubopa HEOOXOAMMO BKJIIOYUTH MEXaHM3M YCTAaHOBKM AaMIUIUTYIbl JOHHOTO CHUTHajla Ha
(UKCUPOBAHHBIA YPOBEHbB, T.€. BKIIOUUTH pekuM «3axBaty ACJ#2. [IpuaepxuBaiTech ClaeayrOMero
MOpsIKa HACTPOMKHU:

1. IIpoBemute oOOIIYI0O HACTPOHKY cHUCTEM JePEKTOCKONA: 3JIEKTPO-aKyCTUYECKUN TPakKT,
pasBepTka npubopa, cenekrop, rimyounomep, ACJI#1 (Bkitouas 6pakoBovHbBINA ypoBeHb), BPU.

2. Hailimute MakcumanbHbIi AoHHBIA 5xocurHanm B COIl. Ha pasBepTke He TOJDKHO OBITH
9XOCUTHAJIOB OT UCKYCCTBEHHBIX OTpakaTesei.

3. YcranoBute ypoBeHb AC/I#2 Ha BepmIMHY JOHHOTO XOCUTHAJIA, 3aT€M BKIIIOUHTE PEKUM

«3axBaT».

Hcnonb3zoBanue pexuma «3axBar» aeMoHcTpupyer Puc. 9.4.11.5. Onepauus ycraHOBKH

ypoBHsI AC/I#2 Ha BepuIMHY JOHHOTO AXOCHTHAaja YKa3blBaeT AE€(PEKTOCKOIy COOTHOIIECHHE

O6pakoBouyHoro ypoBHs AC/I#1 u ypoBHs koMmmneHcauuu dyBcTBUTenbHOCTH AC/#2 (Puc.

9.4.11.5.A). B cymuoctu, B mpoliecce KOHTPOJS H3AETUs MPUOOP MOCTOSHHO MPOU3BOIUT

HACTPOIKYy OpaKOBOYHON UYBCTBUTEIBHOCTH OTHOCHUTEIBHO aMIUIUTY/IbI JOHHOTO 3XOCUTHAJa

(Puc. 9.4.11.5.b).

3ameruM, 4yTO nipu BesiBIeHUH nedekra (Puc. 9.4.11.5.b) ycunenue ckoppexktupoBano Ha +8,1
nb. OTo KoMIeHcalus YyBCTBUTEILHOCTH M3-32 HU3KOIO KaueCTBa aKyCTUYECKOro KOHTakTa. M3nenue
OpakyeTcs, T.K. aMIUITMTy/la 9XOCUTHala OoT JedeKTa MpeBblliacT OpaKoBOYHBINA ypoBeHb #1 Ha 4 1b.
Ecnu otkmounts pexum «3axBat»y ACI#2, To ycunenue ymenpmutcs Ha 8,1 nb, oueBuaHO u3nenue
OyzaeT omuOOYHO MPU3HAHO FOJIHBIM, T.K. aMIUIUTY/Ia 9XOCUTHAA CTala HUXKE OPaKOBOYHOTO YPOBHSI.

IIpumeuanue. Bcerna ectb 3¢@dekT 3areHeHHus AOHHON MOBEPXHOCTH ACPEKTOM WIH
HCKYCCTBEHHBIM OTpaxateneM. Ecmu ucnonb3yetrcs pexxkuMm «3axBat» ACI#2, 3T0 00CTOSITETHCTBO
HY>XHO YYUTBIBATh MPH pa3paboTKe HHCTPYKIIUHU YIBTPA3BYKOBOTO KOHTPOJISI.

9.4.12 Cucrema BpeMeHHOIi peryJ1upoBKH 4yBCTBUTeIbHOCTH. MeH10o « BPU)

Cucrema BpeMEHHOM peryiMpoBku uyBcTBUTenbHOCTH (BPY) mnpennasznauena s
BBIPAaBHUBAHMS aMIUIUTYJ OXOCUTHAJIOB OT OJMHAKOBBIX OTpa)kaTelied, pacIloJIOKEHHbIX Ha
pa3nu4HON riyOuHe. BplpaBHHBaHME aMIUIUTYJ NPOU3BOAST C LEIbI0 YCTAHOBKHM OpakOBOYHOTO
YPOBHS B BUJI€ TOPU30HTAJILHOM JINHUU.

[Tepen u3yuenuem crnoco6oB Hactpoitku BPY pekomenmyercss moapoOHO O3HAKOMHTCS C
OPUHLIMIIAMUA PaOOTHI 3TOM CHCTEMBI U C YCTPOMCTBOM YIPAaBISAIOIIEr0 MeHIo, npouuTaiire 114.9. u
I16.7.

Br1zoB ympasinsiomero meHio «BPU» ocymectsisiercs BbiOopom snemeHTa «BPY» rmaBHOrO
MEHIO CHU3Y 3kpaHa. B okne pegaktupoBanus (Puc. 9.4.12.1.) HeoOxoaumo BKIIOUUTH cuctemy BPU.
B BepxHell cTpoke OKHa ycTaHOBHUTE «BKiI». Jlamee mpeniaraercsi BbIOpaTh CTWUJIb HACTPOHKH
«Pyunoin» nnm «Teop. Pacuer». YcTtaHOBUTE MapKep Ha IEMEHT MEHIO «CTHIIbY, 3aTEM KHONIKAMU <—,
— BbIOEpUTE HYKHBIN CTHJIb HACTPOMKH U HaXMHUTE KHOTIKY «l. [Ipubop nepeiiner k peaakTUpOBaHUIO
BPUY B nannowMm ctuiie. I[losiBisieTcs HOBOE OKHO ¢ COOTBETCTBYIOIIUM MEHIO.

Hacrpoiiku cuctembr BPU moapoOHo n3naraercst B HUKeE CISAYIOMMX maparpadax.
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Puc. 9.4.12.1. MeHnto BbIOOpa CTHIISI HACTPOHKH CHCTEMBI BDEMEHHOH PETYJINPOBKH
YYBCTBUTEIHHOCTH.

9.4.13 Hacrtpoiika BPY B cTtuie «Py4Hoii»

Crunp  «Pyunoit» cuctemsl BPY mno3Bosisier mnpoBOAWUTH IPOU3BOJIBHYIO HACTPOMKY
YYBCTBUTEIBHOCTU BO BpeMeHH 1o 16 Toukam (cm. [14.9.). Ilocne BbiOopa ctuns «Py4Hoi» Ha 3kpaH
npubopa BbIBOAUTCS JABa OKHa. CrpaBa pacrlojOKE€HO OKHO pEJaKTUPOBaHUS, a CJIeBa — OKHO
napamerpoB Touku BPY. Ha passeprke mpubopa otoOpakaercst nuHus ycuiieHus — rpadgux BPY.
VYerpoiictBo MeHIo gemoHcTpupyet Puc. 9.4.13.1.

D¥HO DapaMeTRoOE DrHO pe 1Ak THROE SHHA

1ol BPY ouka BPY 03
Howaerme +07.0 gb pwa oo __F_ """ TFC.C
Japepwka 0035 mec Yot Todkm m Bribop Touen EPY s
=T | SO SRR SRR CHBpoc HacTpokkM FCTAHOBKA BE MapamMeTpoR
MeTra ¥
"Wieunere" :
N &
= R A e O gy
ggggrnyﬁuuuég ACH #1 %E ACH #2 %i BPY &y
i omep = Jxp = BoIKN L:,MHMMEE i

Puc. 9.4.13.1. YerpolictBo mento BPY B ctune «Py4dnoit».

Hactpoitka BPYU npou3BoauTcs MO 5XOCUTHAIaM OT HCKYCCTBEHHbIX oTpaxkarteneir B COIL
OTpaxkarenu JOKHBI OBITH OIMHAKOBOTO pa3Mepa M pacloyiaratbesi Ha pa3inyHou rinyoune. Tumosas
HACTPOMKa COCTOUT U3 MOCIEA0BATEILHOCTH ONIEPALIUH.

1. BeiOepure 3nemMeHT MeHIO «COpOC HaCTPOMKI», PUOOP MPOBENET OUUCTKY HacTpoiiku BPY.

2. Haiinure MakcUMyM 3XOCHUTHaJIa OT MEPBOTrO OTpakaTens. 3apuKcUpyldTe mpeoOpa3oBaTenb B

JTOM I10JIOKEHHH.
3. Bribepure touky BPY 01. Ilepememaiite Touky Ol 1Mo ropu3oHTaqd M YCTaHOBHTE €€ Ha
NEPBBIA 3XOCUrHal. 3areM nepememaite Touky Ol 1o BepTukanum 10 TeX IOp MOKa
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aMIUIMTY/la DXOCUTHAJIa HE YCTAaHOBUTCS Ha BBIOpaHHBIN ypoBeHb, 00b1YHO 0 1b 1o pasmerke
JKpaHa.

4. Haiinure MakcuMyM BTOpOro 3xocurHana, 3adpukcupyire [1311. Beioepure Touky BPY 02 u ¢
ec IOMOIIBI0 YCTAaHOBHUTE AaMIUIUTYIy BTOPOTO JXOCHUTHAJa Ha BBIOPAHHBIA YpPOBEHb.
DaKTUYECKH HY>KHO IOBTOPUTH omepanuu 1 u 2 1uisi BTOPOro AXOCUTHAjIa U BTOPOU TOUKH.

5. AHaIOrMYHO TPOBEAWTE OINEpalli HACTPOMKM aMIUIUTYAbl TPEThEro, YeTBEPTOro
9XOCUTHAJIOB U Tak janee. C KaXKIbIM HXOCUTHAJIOM HY>KHO COIIOCTaBIATH OJHY Touky BPY.

Bo3MoxHO naHHas mOCae10BaTENbHOCTh ONepaliii BBIMJISIAUT CIUIIKOM a0CTpakTHO. PaccMoTpum

npumMep HacTpoiiku BPU B MeTo/IMKe KOHTPOJIS CTHIKOBOI'O CBApHOIO iBa. 31ech ucnoib3yercs COIIL
C YIJIOBBIMU oTpaxkatelsiMu (3apyokamu). Cxema npo3pyurBanus COII moka3ana Ha Puc. 9.4.13.2. B
Takux oOpaslax aMIUIMTYAa dXOCHUTHalda OT HUXHeH 3apyOku (monoxkenue 1011 1) Bcerma Gombiie,
4YeM aMIUIMTYJa 9XOCUTHaIA OT BepxHer 3apyoku (mosoxenue [1911 2). Hamra 3agava — ¢ moMorisio
cuctembl BPY ycTaHOBUTBH aMILTUTY/ bl 9XOCUTHAJIOB HA OJIUH U TOKE YPOBEHb.

I nan| 2 I nanjq
| I

— f
con H*—'IEMM

Puc. 9.4.13.2. Cxema npo3By4rBaHUs YIIOBBIX oTpaxkarenei (3apyook) B COIL.

VYpoBeHb, Ha KOTOPBIA NPOBOAUTCS BBIPABHUBAHUE AMIUIUTY/ 3XOCHUTHAJIOB, JOJDKEH OBITH
coryiacoBaH ¢ noporom cpabarsiBanus cucteMbl ACJ (6pakoBouHbIi ypoBeHb). B pexxume HacTpoiiku
BPUY ctpobsr AC]] He oToOpaXkaroTcs, HOITOMY HYXKHO 3allOMHMTH TosioskeHue crpoda ACJ] u motom
YCTaHABIMBaTh AMILIUTY/bl 9XOCUTHAJIOB HA 9TOT YPOBEHb.

B wactHOCTM, B METOJMKAax KOHTpPOJISI CBAPHBIX COEJUHEHWH BBIPDABHUBAHUE aMILIUTYJ
9XOCHUTHAJIOB OT 3apy0OK JOJKHO MPOBOAUTCS HAa OpakoBOYHBIN ypoBeHb. Korja paHee BBINOTHSIIACH
HacTpoiika cuctemsl ACJI#1 (cm. 119.4.10), 6pakoBoUHBIN ypoBeHb #1 ObLT yCcTaHOBJEH, Harpumep 39
nb. Ecnu ycunenue npubopa toxke 39 nb, 370 03Hauaer, yTO BBIPAaBHUBAHUE aMILUIUTYH JIOJIKHO
nposoautcs Ha yposeHb 0 1b no skpany (Puc. 9.4.13.3.).

Hactpoiika BPU no sxocurnanam B COII (Puc. 9.4.13.2.) BeImonHsAETCS CIEAYIOUIIM 00pa3oM.

1. Ecniu B mnpubope paHee Obula ycTaHOBIEHa Kakasi-nubo kpuBas BPY, pexomenayercs

BBIMOJIHUTh COpOC HACTPOWKH. Jlsi 3TOro yCTaHOBHTE MapKep Ha 3yeMeHT MeHio «COpoc

HACTPOUKMU» U HAKMHTE KHOTIKY . Toraa ycunenue Bo Bcex Toukax BPU O6yzner cOpomeno B 0

1b ¥ Touku OyIyT pacHoIOkKEHbI 10 BO3MOXKHOCTHU B Mpeeiax 3KpaHa.

2. Haiinute MakcuMyM »XOCHrHajla OT HIbKHEH 3apyOku, nmonoxenue 1011 1 va Puc. 9.4.13.2,
3adukcupyiiTe npeodpasoBarens. Beioepute Touky BPU 01. KHomkamu «—, — ycTaHOBHTE

Touky BPU 01 Ha 5XOCHTHAJI, 3aTeM, MOIb3YACh KHONMKAMH 1, ¥ , YCTAHOBHTE aMILTHTYJLY

sxocurHana Ha yposeHnsb 0 1b no pasmetke 3xpana — Puc. 9.4.13.3.A.

3. Haiiaure MakcuMyM 5XOCHrHalla OT BepxHel 3apyOku, monoxkenue I13I1 2 va Puc. 9.4.13.2,
3adukcupyiiTe mpeodpasoBarens. Beioepute Touky BPY 02. KHomkamu <—, — ycTaHOBHTE

Touky BPU 02 Ha 5XOCHTHAJI, 3aTeM, MOIb3YACh KHONMKAMH 1, ¥ , YCTAHOBHTE aMILTHTY/Ly

sxocurHaia Ha yposeHb 0 1b no pasmerke 3kpana — Puc. 9.4.13.3.b.

4. Bribepure Touky BPU 03. IlepemecTtuTe €e B KOHEI pa3BEpTKU U YCTAHOBHUTE YCUJICHUE B HEH

Takoe ke Kak y Touku BPY 02 — Puc. 9.4.13.3.B.
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Puc. 9.4.13.3. IlocnenoBarensHoCTh HacTpoiiku BPY B cTuine «PyuHoi».
COII ronumuoit 18mM. 3apyOku 3,5%2.0 mm. I[IpeobpazoBarensb I1121-2,5-65%-514.
Penaktupyemas touka BPY oTmeueHa Ha pUCyHKax KpacHBIM KBaJpaTOM.
Ha skpane nedexrockona pegakTupyemMasi TOUKa MUTaeT.
A) YcTaHoBKa 3X0CHUTHaJIa OT HWKHEH 3apyOku Ha yposeHb 0nb no skpany. Touka BPY 01.
b) YcranoBka sxocurnana ot BepxHeit 3apyOku Ha yposeHb 0nb no skpany. Touka BPY 02.
B) BripaBHMBaHUE UyBCTBUTEIHLHOCTH 3a 9XOCUTHAJIOM OT BepxHel 3apyoku. Touka BPY 03.

ITocnenusis onepanyst BBITOJHSAETCS A yI00CTBAa HAOIIOIEHHS SXOCUTHAJIOB B CBAPHOM IIIBE.
dopManbHO, JAOCTaTOYHO MPOBECTH BBHIPABHMBAHHE aMIUIMTYJ B mpezaenax crpodba AC/#1, T.e. oT
HXOCHUTHAJIa HWXKHEH 3apyOKH J10 9XOCUTHaNa BepxHel 3apyOku. OqHako, B Mpoliecce CKaHMPOBAHUS
9XOCUTHAJIBI IEPEMEILAIOTCA 10 pa3BepTke, T.K. [ID]] umeer HekoTopyro AMarpaMmy HalpaBJIE€HHOCTU
yABTPA3BYKOBOTO MOJS. 3aMETHM, YTO Ha 3Tane 3 HACTPOMKH YCHIIEHHE HEPaBHOMEPHO BOJIHM3U
9XOCUTHaNa OT BepxHei 3apyoku (Puc. 9.4.13.3.5). Ecnu ocTaBUTh HACTPOMKY B TaKOM BHJIE, TPYIHO
OyzeT HaxOJUTh MAaKCUMYM 3XOCUTHaa OT Aedekra B KoHle ctpoda AC/I#1.
ITocne HacTpoilku pekoMeHayeTcsi HpoBepuTh padory cuctembl BPY. OTtmenuTe BBIOOD
cucrembl BPU knomkoit F1 — F4, pacmonoxeHHOW TOJ| 3J€MEHTOM IJ1aBHOTO MeHIo. Ha skpane
npubopa Oyzner orobpaxkathest ctpod AC/I#1. Halinure MakCUMyM 3XOCUTHAJa OT HUXKHEH U 3aTeM OT
BepxHeit 3apyoku B COIL. DxocurHaisl JOKHBL paciofiaraThes, Kak rmokasaso Ha Puc. 9.4.13.4.
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Puc. 9.4.13.4. IlpoBepka HacTpoiiku BPY B ctuiie «PydHoii».
COII Tonmmuuoi 18mm. 3apyoku 3,5%2.0 mm. [IpeoOpazoBatens I1121-2,5-65°-314.
A) Dxocurnan ot HuxHei 3apyoku B COIL.
b) Oxocurnan ot Bepxueii 3apyoku B COII.

9.4.14 Hacrpoiika BPY B cTujie «Teop. Pacuer»

IIepen ocBoenunem Hactpoviku BPY B crune «Teop. Pacuer» HaAcCTOATENBHO PEKOMEHIyETCs
U3YYHUTh TEOPETUYECKHE OCHOBBI YJIbTPA3BYKOBOI'O KOHTPOJISI B IUIAHE 3aKOHOMEpPHOCTEH
(GbOopMUPOBAHUS YXOCUTHAJIOB OT JePEKTOB a Takxke ycrporictBo cuctembl BPY (114.9.) u ynpasnenue
snementamu MeHto (116.7.).

Ctunb TEOpeTHYECKHMH pacyeT TMpeAHa3HaueH J[Jig 3aMEHbl TEXHOJOTMH KOHTpPOJS C
ucnione3oBanueM APJl nmmarpamm, AP/l mxamn, SKH mumarpamm um T.1. Koppekums ycuieHus
IPUEMHHKA BO BPEMEHH (OT paccTOsHUSA A0 Ae(eKTa) B JaHHOM CTHJIE IPOU3BOIUTCS HA OCHOBAHUU
U3BECTHBIX TEOPETUUYECKUX 3aBUCUMOCTEM.

Ipenynpexaenne. Ctunbs «Teop. Pacuer» MOXKHO MCIONB30BATh TOJIBKO MPHU MPO3BYUHBAHUU
nedeKTOB B JaJIbHEH 30HE YIbTPAa3BYKOBOTO TOJIS MPe0Opa3oBaTes.

Kpatko o3nakomumcs ¢ ycrpoiictBom BPU. Ha passeprtke mpubopa oTtoOpaxkaercst rpaduk
BPY (Puc. 9.4.14.1.) B ctpoke ycuseHus: Ipou3BOIUTCS MHAMKaMs cTuiast BPY.

B crune «Teop. Pacuer» Ha skpane mpubopa OTOOpakarOTCS JBa OKHA: CIpaBa — OKHO
penakTupoBaHus ¢ 3arojioBkoM «Teop. Pacuer» u cineBa — okHo mapamerpoB kpuoil BPU (Puc.
9.4.14.2.). Mento nHactpoiiku B okHe «Teop. Pacuer» comepxut nse crpoku «Tum xpusoit BPU» u
«Touxay.

B nepBoii cTpoke KHONIKaMu <—, — ycTaHaBiauBaercsa Tun kpuBoil BPY. KHonka < oTkpbIBaeT
JoYepHee OKHO, MpeHa3HaueHHOe I ToApoOHoro onucanus kpuBoit BPY (Puc. 9.4.14.3.). 3nech B
CTPOKE «3aBHCUMOCTh aMIUIATYBI OT PACCTOSHHUS» €Ile pa3 yCTaHaBiauBaercs Tuil kpusoi BPUY. B
HUKE CIIeIYIOMIUX CTPOKaX BBOJMUTCS 3aTyXaHHE U CKOPOCTh 3BYKa.

Bo Bropoii crpoke okHa «Teop. Pacuer» mpousBonutcss BbiOOp Toukun BPY (Hauano wim
KOHEI[) U pelaKTUPOBAHKE UX TOJOKEHUH.

Ecnmu touka BPY He BbIOpana, none nHaanucu «Hauamo» wmm «Konery yepnoe. KHonku <«—, —
OCYILIECTBJISIIOT LMKJIMYECKUEe repexoisl oT Touku «Hagamo» k Touke «Konem» u T.A. YKazaHHas
TOYKA OTMEUYAEeTCs Ha SKpaHE MEPLAIOLINM KBaJPaTOM.
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[Tpu HaxkaTuu Ha KHOMKY | MprOOp MEpeXoqUT K peAakTUpoBaHuIo napamerpoB BPU B nanHoii

touke. Ha Pa3BCPTKE I[e(beKTOCKOHa TOYKa OTMCYACTCA MHTIarOIIHMM
CTaHOBUTCS O€JIBIM — TOYKA BBI6paHa AJI1 pCAAKTUPOBAHUA.

Huammeama ctans BPY
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Puc. 9.4.14.1. YcrpoiictBo cucremsl BPY B ctuiie «Teop. Pacuery.
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Puc. 9.4.14.2. YcrpoiictBo MeHio pepaktupoBanusi BPU B ctune «Teop. Pacuer».
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Puc. 9.4.14.3. MeHo pegakTupoBaHus napaMeTpoB Kpusoii BPY
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Ecnu BriOpana Touka «Havano», KHONKU <—, —> MEHSIIOT €€ MOJIOKEHHE BO BPEMEHH, a KHOIIKH
T, d ycraHaBnuBaroT caBur kpuBoii BPY. Eciu BbiOpana Touka «KoOHEI)» KHONKH €—, —> TaKXke
MEHSIOT €€ IOJIOKEHUE BO BPEMEHHU, a KHOIKHU ™ yCcTaHaBIMBaKOT nepenan kpuod BPY. B
nocieAHeM ciydae mnepenaa kpuBoid BPY koppektupyercs myreM u3MeHeHus KoadduineHrta
3aryxaHus. [loBTopHOE Ha)kaTUe HAa KHOIKY « IEPEBOAUT MPUOOP B PEKHUM BHIOOPA TOUKH.

[Tpubop aBTOMaTHyecku paccuuThiBacT KpuByr0o BPU B ctune «Teop. Pacuer» npu u3mMeHeHnn
moboro ux napamerpos. Jleiicteue BPU MrHOBeHHO OTpakaeTcst Ha pa3BepTKE 3XOCUTHAIIOB.

Tumnoas mociaeg0BaTEILHOCTD Onepanuii HacTpoiiku BPY.

1. Beioop mapamerpoB kpuBoii BPY. B oxne mapamerpoB kpusoit BPU (Puc. 9.4.14.3.)
YCTaHABJIMBAIOT TUIl KPUBOM, 3aTyXaHUE BOJIH B MaTepHUalie U CKOPOCTh 3ByKa. OUEBUJIHO, ITU
XapaKTepUCTUKU MaTepuasa J0JKHBI ObITh U3BECTHBI. AMIUIUTYIHBIM KpUTEpHl OpaKoBKU Kak
npaBuwiio GopMyaupyeTcs Uil KOMIAKTHBIX OTpaxkaTeseil, Uil HUX YCTaHaBIMBAIOT THUII
kpuBoit BPY — R™.

2. YcranoBka 30Hbl BPU. B okne pemgaktupoBanus (Puc. 9.4.14.2.) ycraHaBIMBaloT Auamna3oH
KpuBoi — 3anepxkky Touek «Hauano» m «Konemy. Kpuas BPY pomxHa oxBaThiBaTh 30HY
NOsIBIEHUs 3XocurHanoB oT aedektoB (ctpod ACJ). Kpome Toro, kpuas BPY nomxkna
3axBarbiBaTh 3XxocurHaia B COIl nau CO, nmo KOTOpoMy IMPOU3BOJUTCS HACTPOMKA OIMOPHOTO
YPOBHS UyBCTBUTEIBHOCTH.

3. Hactpoiika onopHoro ypoBHsi. Haxonat makcumyM sxocurHana ot orpaxarens B COIl wiu
CO wu, perymupys casur kpuBod BPY B Touke «Haudano», ycTaHaBIMBaIOT aMILIUTYZY
3xocurHana Ha yposeHs 0 1b no pazmerke 3kpana.

4. CoriacoBaHue ONOPHOr0 W OPaKOBOYHOr0 ypoBHeW. YpoBeHb HacTpoiiku BPY momxen
ObITH coriacoBaH ¢ OpakoBouHbiM ypoBHeM AC/I, TakT kak sxocurtan B COIIL, CO B oOuiem
Cllydae HE COOTBETCTBYET HXOCHUTHANYy OT MaKCHUMallbHO Jomyctumoro aeddexra. ns 3toro
¢ukcupytor ycunenue K [nb], mpu KoTopoMm ¢ MpoBOAMIIaCh HACTPOIKa OMOPHOIO YpPOBHS,
OTIPEICNISAIOT OTHOIICHHE aMIUIMTYI OMOpHOro u OpakoBouHoro ypoBHedl AK [ab] u
ycTaHaBIUBAIOT ycuieHue opakoBouynoro yposus AC/I, pasaoe K + AK.

9.4.15 Ucnoas3oBanue ctuisi BPY «Teop. Pacuer» 1J1s1 3aMeHbl TeXHOJI0TMU KOHTPOJIs 1o APJ]
mkanam u AP/l nmarpammam.

Crioco6 HacTpoiiku OpakOBOYHOM YyBCTBHTENbHOCTH mpubopa mo APJl mkane wmu APJ]
Jyarpamme IHPOKO MPUMEHSETCS] B METOIMKAX YIAbTPa3BYKOBOTO KOHTPOJISI TOJICTOCTEHHBIX CBapHBIX
COECIMHEHU.

CooTHOIIEHNS aMIUTUTYJ 3XOCHTHAJIOB OT Pa3IMYHBIX OTpa)kaTesei, a Takke 3aBUCUMOCTU
aMIUIUTYZIbl OT PACCTOSIHUS, XOPOIIO BOCIPOM3BOASTCS Ha MPAKTUKE NpPU NPO3BYYMBAHMM HUX B
JanbHed 30He ynpTpazBykoBoro mnosia IIOII. Ecnm npoBecTH HAcTpoHKy ONOPHOIO YPOBHS
YYBCTBUTEIBHOCTH IO AaMIUIUTYJE O3XOCHUTHajda OT Kakoro-inbo M3BECTHOIO OTpa)KkaTessd, TO
YYBCTBUTEIBHOCTh MOKHO CKOPPEKTHPOBaTh HA W3BECTHYIO BEJIMYMHY U TMOJYYUTHh OpPaKOBOYHBIN
YPOBEHb.

[IpyHOKNT HACTPOMKHM COCTOMT B TOM, YTO CHAaudaja yCTAHABIMBAKOT HEKOTOPBIM OIOPHBIN
YPOBEHB TI0 aMIUTUTY/E dXOCHTHaNIA OT oTBepcTusi K6 mm B CO-2, 3ateM Bpy4HYIO, MONB3ysich APJ]
HIKAJIOH, KOPPEKTUPYIOT YCHIIEHHE U YCTaHABIMBAlOT OPaKOBOYHBIN YPOBEHb.

JlaHHBIN TOIXO0 MO3BOJIIET OTKa3aThCsA OT Ooibinoi HoMeHKatypbl COIl, W3roToBIeHHBIX
JUTSL KOHTPOJIS U3ENUi B IUPOKOM JIMaria3oHe TOJIIIMH U M0 pa3InyHbIM HOpMaM OpakoBku. Bo Bcex
CITydasx MCIOIb3yeTcsl TOJIbKO ouH oopazer; CO-2.

K HegocrarkaM TpaguIMOHHOrO MOAXOA CIEAYET OTHECTH BBICOKYIO TPYAOEMKOCTh KOHTPOJIS
n3aenui. JIeMcTBUTENbHO, B IPOLIECCE KOHTPOJIS HYKHO MOCTOSIHHO Tob30BaThest AP/l mikanon st
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nepexo/ia Ha TOUCKOBBIM ypOBEHb, OpaKOBOUHBIM WJIM YPOBEHb (QHUKCAIlMU, IPUYEM BBOIMMOE
W3MEHEHUE YyBCTBUTEIBbHOCTH (10 AP/I mikasne) 3aBUCHUT OT TIIyOMHBI 3ajieraHus AedeKra.

[Tpubop V]JI9812 mo3BOJISIET yCTaHOBUTh BPEMEHHYIO PETrYJIMPOBKY UYYBCTBUTEIHLHOCTH B
coorBercTBuu APJ] nuarpammoii mpeoOpaszoBatens. Takum 00pa3oM BbIpaBHUBAHHE AaMILTHTY/I
9XOCUTHAJIOB OCYLIECTBIIAETCS aBTOMaTuyecku. OcTaeTcs TOJIbKO HACTPOUTh OPaKOBOUHBIN YPOBEHb.

C 9TO¥ LEeNBI0 MPOBOJAMTCS HACTPOWKA OMIOPHOTO YPOBHS MO XOCUTHAITY OT OTBEpCTUsl J6 MM
B CO-2. Jlanee onpenensiercs nonpaBka ycuiienus AK [ab], koTopas xapakTepu3yeT COOTHOIIICHUE
OMOPHOTO U OpakOBOYHOTO YpOBHEH W, HAKOHEl, YycuieHue OpakoBoyHoro ypoBHS AC/|
YCTaHABJIMBAETCS C YIETOM JIAaHHOM TompaBKu (cM. MeTouKy HacTpoiiku BPY 119.4.14).

Paccmotpum criocoObl onpenenenus Benuauabl AK.

Jlnst pacaera AK HaM HEOOXOIMMO 3HATh SKBUBAJICHTHYIO IIomanas otBepcTusi B CO-2. DT
naHHbple npuBeneHbl B Taom. 9.4.15.1. m Tabn. 9.4.15.2. mis yabTpa3BYKOBBIX IMpeoOpazoBaTelei,
MOCTaBIISIEMBIX K TPUOOPY.

Tabmuua 9.4.15.1.
DKBHUBAJICHTHAS TUIOMIAAb OTBepcTHs U6 MM B 00pasiie CO-2 npu Npo3ByYHMBAHUU €TO
Ha ryouHe 44 MM pa3IMYHBIMU HaKJIIOHHBIMU ITPE0Opa30BaTEISIMH.
Matepuan C120. CkopocTh nomnepeyHsix BosH 3260 m/C.

Tun npeoOpa3zoBatens OKBHUBAJICHTHAs IJIOIIA/1b (MMZ)
1121-1,8-40%-14*14 16,8
1121-1,8-50°-14*14 18,3
1121-1,8-65°-14*14 22,6

1121-2,5-40°-514 12,1
1121-2,5-50°-314 13,2
1121-2,5-65%-14 16,3
1121-5,0-40°-28 6,0
I1121-5,0-50%-28 6,6
I1121-5,0-65°-28 8,1
I1121-5,0-70°-28 9,0

Tabnuna 9.4.15.2.
DKBUBAJICHTHAS TUIOMIAIb OTBepCcTUs J6 MM B 00pasiie CO-2 npu Mpo3ByYMBAHUHU €TO
Ha ryouHe 15 MM pa3iuHbIME HaKJIIOHHBIMU TTPE0Opa30BaTEISIMH.
Marepuan C120. CkopocTb nonepeyHsix BosH 3260 m/C.

Tun npeoOpa3zoBatens OKBUBaJIEHTHAas ILIOMIAIE (MMZ)
I1121-5,0-65°-28 4.8
1121-5,0-70°-28 5,3
I1121-8,0-65°-5*4 3,0
I1121-8,0-70%-5*4 3,3

Bo MHOrmx Meroaukax KOHTpPOJI OpakOBOYHBIH YPOBEHb 3aJal0T B BHJE MAaKCUMAJIBHO
JIONYCTHMO# SKBHBAIIGHTHOM muromany aedexra Sgp [MM2]. Tora, pacyer COOTHOIICHHS aMILIATYL
OTIOPHOTO U OPaKOBOYHOTO YPOBHEHN BBIMOJIHSIOT 110 GopMyIie

AK =20 Log ( Sco-2/Ssp) ,
rne:  AK [1B] — OTHOIIEHHE aMILIATY/I OTIOPHOTO M OPAaKOBOYHOTO YPOBHEH,

Sp [MM?] — SKBHBATIEHTHAS MIIONIALh MAKCHMATBHO TOMYCTHMOTO Te(exTa
(Gepetcst U3 UHCTPYKIIMHN),
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Sco-2 [MMZ] — 9KBUBAJICHTHAA ILJIOMAab oTBepcThs J6 mm B CO-2

(3aBucHT OT THIIA IIpeobpazoBaTens, cMm. Taoim. 9.4.15.1-2.).

Hanpumep, HY)XHO HOPOKOHTPOJMPOBATH CBapHOM mIOB TodmuHOoM 12 mMm. Hcnonb3dyem
npeoOpa3oBareib I1121-5,0-65°-238. B WHCTPYKIIMM yKa3aHO, YTO MAaKCHMAaJbHO JOIyCTHMas
SKBUBAJICHTHAs IUIOMAnb aedekra 2,5 MM° (P11 34.17.302-97). B kadecTBe ONMOPHOTO YPOBHS OepemM
9XOCHTHAJI OT OoTBepcTHs J6 MM Ha riyouHe 15 mm B CO-2. Ilo tabn. 9.4.15.2. Haxoaum, YTO
SKBHUBAJIEHTHAs MUIOWAAb OTBepcTHs mis atoro [IDI1 4,8 mm?. Tlo dhopmyse MpOU3BOIUM pacueT
OTHONICHUS aMIUIUTY/L

AK =20 Log (4,8/2,5) = + 5,7 1B.

[TpoBonum okpyraenue AK no = +5,5 nb. 910 03Hauaert, 4ro ycunenue o6pakoBounoro ypoBus ACJ#1
JOJKHO OBITh Ha 5,5 nb Gonblne ycuiieHus, IpU KOTOPOM YCTaHABJIMBAJICS OMOPHBIA YPOBEHb IO
9XOCUTHAIIy OT oTBepcTusi 6 MM Ha riyomne 15 mm B CO-2. BrlpaBHUBaHHE aMIUIUTYZ B 30HE
KOHTpOJIs1 pousBoauTcs cucteMoit BPY B ctune «Teop. Pacuer».

B MHCTPYKIMAX YIbTPa3BYKOBOTO KOHTPOJIS YACTO YKa3bIBACTCS pa3Mep YIJIOBOTO OTpasKaTels
(3apyOku). MOXKHO 7T YCTaHOBUTBH 3TH HOPMbI OpakoBku 1o o6pasiy CO-2 ucnons3ys BPU B ctune
«Teop. Pacuer»? Koneuno na, ecinu mpo3ByYMBaHHE U3JENHs MPOU3BOJUTCS B JallbHEH 30HE
ynpTpa3BykoBoro mnoss 1311, 'maBHbINA BOMpOC, KOTOPBIM HY)KHO PELIUTh, 3TO Ha CKOJBKO Jeruoen
OTIIMYAETCs aMIUIUTY/Ia 9XOCUTHAJa OT 3apyOKH M aMIUTUTY/a 9XOCUrHana ot orsepctusi B CO-2.

B T'OCT 14782-86 BBoautca koaduimeHt N, Ha30BeM €ro oTpaxkaTelibHas CIIOCOOHOCTH
3apyOKu

N = Sokg3 /S3,

rae:  Sokss [MM’] — SKBUBaJIGHTHAS TLIOMAAb 3aPyOKH,

S3 [MM? ] - MTOIIIa/Ib BEPTHKAIBHON CTCHKH 3apyOKH.

OtpaxarenbHasi cnocoOHOCTh 3apyOku N 3aBHCHT OT yriia BBojAa IpeoOpa3oBarens U He
3aBHCUT OT 4acTOThl (JUIMHBI BOJHBI) M3lydeHHs — Tak yTBepxaaeT 'OCT 14782-86. UucneHHsle
3HayeHus N npexacrasnensl B Tabm. 9.4.15.3.

Tabnuua 9.4.15.3.
OtpaxxarenbHasi ciocoOHOCTb 3apyokH, koapduuueHnt N, cornmacHo 'OCT 14782-86.
Marepuan C120. CkopocTb nonepeuHsix BoiH 3260 m/C.

Vron BBoma [1D11 N
40° 2.3
50° 1,5
65° 0,5
70° 0,7

Tenepb MOHATHO, YTO HYKHO OINPEAEINTh HKBUBAICHTHYIO IUIOAAb 3apyOKH, 3aTeM
SKBUBAJIECHTHYIO Iutomanbs orBepctuss B CO-2 M HaWTH OTHOIIEHHWE AMIUIUTYZ SXOCUTHAJIOB.
OO0beMHUM BBIYMCIICHUS B OJHY GopMyy

AK =20 LOg (Sco.Q/N/S?,) .

Hanpumep, koHTponMpyeTcs cBapHO# 1IoB TommuHOW 16 MM mpeoOpazoBarenem [1121-2,5-
65°-314. B uHcTpykuuu (BCH 012-88) ykazanbl pazmepsl 3apyOku 2,5%2,0 MM, XapakTepu3yromei
MaKCUMaJbHO JonycTuMblii nedext. Mcnonszyem BPU B ctmiie «Teop. Pacuer» nist BeIpaBHUBaHUS
aMILTUTY/l 9XOCUTHAJIOB B 30HE KOHTpOJIA. B KauecTBe OMOPHOTO 3XOCUTHANIA BBIOEPEM HXOCHTHAN OT
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orBepcTusi J6 MM Ha TiyouHe 44 MM B CO-2. U3 BbIlIe MPUBEACHHBIX TAOJHMIl HAXOAUM: Sco-2=
16,3MM2 , N=10,5. Berauciisiem OTHOIIICHUE aMILTATY/]

AK =20 Log (16,3/0,5/5) = +16,3 nb, okpyrasiem 10 +16 ab.

Takum o0pazom, ycuseHue OpakoBouHoro ypoHs AC/I#1 nomxHO ObITH yBenmmueHo Ha 16 nb
OTHOCHUTEJIbHO HACTPOUKH OMOPHOTO YPOBHSI.

[Ipouenypy Hactpoiiku BPY paccMoTpuM Ha mnpuMepe KOHTPOJISI CTHIKOBOTO CBapHOTO
coenuHeHUsT TommHOM 40MM. 371ech NpUMEHseTcs IpeoOpa3oBaTeib H121-2,5-500-®14. Hopwma
OPAKOBKH BBIP@XCHA B BHJC MAKCHMAIBHO IOMYCTHMOIl SKBHBAJICHTHON muromamn aedexra 10 Mm?
(P1 34.17.302-97). [{yst HacTpoiiku mpubopa UCIIOIB3YETCs ToJIbKO oopazer; CO-2.

Bnavane cucrema BPY otkmrouena. [IpoBoautcs HacTpoilka 3JE€KTPO-aKyCTUYECKOTO TpaKTa
(I19.4.1.), ycranoBka nuamna3zoHoB otoOpakenus curaion (119.4.2.), Hactpoiika cenexropa (119.4.3.) u
rnyounomepa (119.4.4.). B yacTHOCTH, yCTaHaBIUBAETCS PEXHUM paOOTHI CEIEKTOpa «I0 MHUKYY,
PEKUM HU3MEpeHHs aMIUIUTYyAbl oTHocuTenbHo ACJ#1. I'myOmHOMep HacTpauMBaeTcs B CTHIIE
«aBTOpacyeT» M0 3XOCUTHAJIaM OT yriioB obpasua CO-2.

Cucrema AC/I#1 HacTpauBaeTcsi 4aCTUYHO, TOJIBKO 30HA 0OHapyxeHus nedekToB. Tak Kak HET
9XOCUTHAJIOB, YKa3bIBAIOIIUX Hauano u KoHel ctpodba ACJI, ucronb3yem cienyromuii npuem. B MeHro
«OKpaH» yCTAaHOBHM pa3MeTKy mo ropu3oHtanu — mMmY. Ctpo6 ACJI#1 ycraHoBUM IO pa3MeTKe
9KpaHa ot riayounsl 3aneranus nedexra 40 mm 1o 80 mm. Torma AC/I#1 3axBaThiBaeT 3XOCUTHAIIBI OT
HenpoBapoB B KopHe mBa (Y=40mwMm, mpo3ByuyuBaHue npsmbiMu Jiydamu [IDI1) u sxocurHamasel ot
nedeKkToB B Telle IIBa BIUIOTh 0 BaJMKa yCWJIEHUS (MakcumalbHas riyOumHa nedekrta Y=80mwm,
MPO3BYYMBAHKE OJHAXKIBI OTpakeHHbIMH Tydamu [1911).

Ycunenue OpakoBouHoro ypoBHs ACJI#1 moka ycTaHOBIEHO MPOU3BOJIEHO. OKOHYATEIBHO
OpakoBOYHBIN ypOBEeHb Oy/IeT ycTaHOBIIEH Mociie HacTpoiiku BPY. Ycunenue npubopa ycTaHOBIEHO ¢
TaKUM pacueToM, YTOObI 3XOCUTHAJIBI OT 0Opasua CO-2 Habmoanuch Ha SKpaHe.

Ha Puc. 9.4.15.1. noka3an Buj 5kpaHa mpuOopa Iociie MpOBEICHHs BbIIIE MEPEUNCIEHHBIX
onepauuu.

Teneps BrintouaeM cucreMy BPY, ycranasnusaem ctuib «Teop. Pacuer». bynem nelictBoBarth
M0 TUIIOBOM MeTo/iMKe HacTporku (cM. [19.4.14).

Bo-nepBbIX, ycTaHOBUM IapaMeTpsl kpusBoil BPU:

— THUI KPUBOU — R MOCKOJIbKY MJIOCKOJOHHBIM OTPaKaTeNb SBIAETCS KOMIAKTHBIM.

— 3atyxanue 0 nb/M. dakTuyecku npeHeOperaeM MOIJIOIIEHHUEM U PACCESTHMEM BOJIH B MaTepHale.
Takoe nonynieHue CrpaBeJInBO, €CJIM METAJI UMEET OJTHOPOJHYIO MEIKO3EPHUCTYIO CTPYKTYPY U
HE HCHOJb30BAJICS JUIMTENbHOE BpeMs B OJKCIUTyaTallMd. B MpoTMBHOM ciydae HEOOXOIUMO
OLICHMBATh 3aTyXaHUE B MaTepUalle U yKa3blBaTh €rO.

— CKOpocTh 3ByKa 3260 M/C. DTO CKOPOCTh MOIMEPEYHBIX BOJIH B MAJIOYTJIEPOAUCTON CTAIH.

Bo-Bropeix, yctanoBuM 30Hy BPU. Kak ormeuanocs panee, 30Ha BPY nomkHa oxBaThIBaTh
ctpo6 AC/I#1 u sxocurnan ot CO-2. B nannom npumepe 3o1a BPY ycranosnena ot 30 1o 90 mm no
riryOuHe 3aneranus qeexToB (koopauHara Y).

B-Tperbux, mnpoBeneM HACTPOMKY OINOPHOrO YpOBHA. /[l 3TOro, HaxoguM MaKCHUMyM
sXocurHaia ot orsepctusi [16 MM Ha riayOune 44 mm B CO-2. @ukcupyem npeobpa3oBareib B 3TOM
MOJIOKEHUU. 3aTeM BBIOMpaeM JUlsl peAakTUpoBaHUs Touky «Hauano» u, mepemerniast ee BBEpX-BHU3,
YCTaHABIMBAEM aMIUIUTYy dXOcurHaina Ha ypoBeHb 0 n1b mo pasmerke 3kpaHna. Ilo okoHuaHuu »TOM
orepalnuu HEoO0XOAMMO 3arloMHHUTH ycuieHue npubopa K= 24 nb. Bua skpana mnpubopa B
HacTpoeHHOM coctosiHuM BPY mokazan Ha Puc. 9.4.15.2.
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HenomesyeTca
BPY pTimmodeHo cHcTeMa ACT#]

|E HacTpoika i l‘24,ﬂ/+ﬂ/D,DAEEE| 7.10B D,B‘I.ﬁ.“
0307 04r 13 443 ACHZ1 A ERika +d45°0C

; : sz‘ ‘JEOCHTHAN 0T OTEEQCTHA
PII% ' P @fimm e CO-2
mpeobpasoEaTeNa 17 : : o 5 : E
PasmeTra 3xpana oo
myfrmouep k- : _ : \ : _ 13 TOPIT20HTA MM Y
HACTPOEH B CTHIE fe 10 20 30 40 50 B0 70 B0 30w
ABTOpacdeT v

A akean Ceneeri TS RCT #11is

Jxo

i

Juanasol paboTel cTpoba
ACT#] ot 40 go B0
CIyEHHED 3 aleraHia gederra

Puc. 9.4.15.1. Cocrostnue npubopa nepen onepauusimu Hactporiku BPY B ctune «Teop. Pacuer».

BHHUMAHHE ! K =24 nb

B Toure "Hagamo"
I OHAE0NHTCA

b 24,000, Tonp. paceT 3 akpuTe YCTAHOBKA AMILTHTYIIEI
n#E1 oo 3XOCHTHANA Ha VHOBEHE

Haqano 0042 rakc
KaHey 0112 mkc
Caemr p -07.0 ab

Mepenag p +17.0 aBi: ; 0 pb mo pasmeTre
T sKpana
JEOCHTHAN OT OTEEPCTHA
EhmmE CO-2
PasmeTra 3xpaHa mo
] i _ : _ : TOPH20HTANH MM Y
fe 10 20 30 40 S0 60 70 B0 90wy
§3§EFnyEHHu-§E ACH #1 gg ACH #2 gg"“ﬁ“l‘:'fi““'im
i BB 5 X0 5 BRIKD 5 BRI
Huarazod paboTel cTpoba
ACTT#] o 40MM go E0mm
Huanasox BPY 30 - 30 nam DIy S HHED 2ATeTaHd gederTa
0 DTy OHEE Saleramsa
nedeKTOE

Puc. 9.4.15.2. Pezynbrar Hactpoitku BPY B ctuite «Teop. Pacuer».
[IpoBenena yctanoBka 30H6I BPY u HacTpolika OIopHOro ypOBHS.
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¥TaHOBHTE YCHIEHHe DpaKk0B0YHOT0 YPOBHA

K +AK = 244F +2,54F = 26,5 nB

HacTpodka § ACA #1 3ol Hawano 00540 wke
0307 04r 194 30 % Bpax up.i: b} Wipuna 00470 rkc

SHOCHTHAW 0T OTBEPETHA | 1 1 & & e
EAMME C0-2 : : : : : : : : :

+1

0
-1

::..i. P . :

55: 10 20 30 40 ?III g0 7O &0 AT
S [ nyBHHO-E ACH #1:5 ACH #2 £ BPY 43
aiﬁ {IBE ?z_:_g;_g__:_?g Boikn %E BKN %_31%

Puc. 9.4.15.3. YcranoBka 6pakoBounoro ypoust ACJI#1.

[Tocnennsist onepainys COCTOMT B COTJIaCOBaHUU OIOPHOro M OpakoBoyHOro ypoHel. Haiinem
OTHOIIIEHHUE aMIUIMTYZ OMopHOTO M OpakoBouHoro ypoBHei - AK. Ilo Ta6n. 9.4.15.1. maxomum
SKBUBAICHTHYIO TUIOMAAb OoTBepcTusi J6 MM Ha rinyomne 44 mMm B CO-2 mpu mpo3BYYMBAaHUHM €TI0
HaIlUM TIpeoOpaszoBareneM, Sco-2=13,2 MM, DKBUBaJIEHTHAS IJIOIIAJb MAaKCUMAJIBHO JIOIYCTUMOTO
nedexTa 3ajana B MHCTPYKIuH, Sgp = 10 MM, IIpoBOoMM BBIUMCIIEHUSA

AK =20 Log (13,2/10) =+ 2,4 nb , oxpyrasem 1o + 2,5 nb.
B wurore mnomywsaem ycunenue OpaxkoBouHoro ypoBHs K + AK = 24nb + 2,516 = 26,5 n1b u
ycranaBiuBaeM ero B ACJI#1 (Puc. 9.4.15.3.). Hactpoiika 3akoHueHa !

IIpumepsl BBIABICHUS HECIUIOIIHOCTEM B PEAIBHOM CBAapHOM WIBE C JAHHOW HACTPOWKOU
npubopa mnpencrtaBieHsl Ha Puc. 9.4.15.4. 3ametuMm, 4TO B peXUME YIbTPa3BYKOBOTO KOHTPOJIS
ycuJieHHe Tipubopa yBenudeHo 10 26 ab nns ynoOcTBa HaOmoAeHus: curuainoB. Hactpoiika mpu sTom
HE MCKaKaeTcsl.

Y3 KoHTponk |7e P 26.0+00,0 ABfE 7506 0, 794 A +01.3 aB [ACA#T1] P 26,0 00,0 A EEAIRNNEE
03.07.0dr 14 47 L pkn +43°C #= BT, 3 chz1 YT, MamepeHi
: : : :- : : : : : i1 Y= 53, Trm = : : : : : ab

T80 S0 B0 70 80 30 v

fe 10 20 90 40 50 B0 7O B0 90 ey &e 10 20 30

| akPAH JCenekToplpyyyyuui cTON | 3KPAH JiCENekTOR g yukyuui CToON

Hlno nmky) (no eyl d

3

A) B)

Puc. 9.4.15.4. DxocHurHanael OT HECIUIOIIHOCTEN B CBAPHOM IIBE TONIIHUHON 40MM.
[IpeobpazoBarens [1121 -2,5-50°-514.
A) JlormycTrmasi HECTUIOITHOCTh HaJl KOPHEM CBapHOTO IIIBA.
b) [ledekT B cepenuHe CBapHOTO IIIBA.
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B 3axmouenue eme pas MmoauepKHEM, YTO JaHHAs TEXHOJIOTHS HACTPOMKU pabOoTaeT TOJBKO
IIPU TIPO3BYYMBAHUM OTpa)kaTeliel B JajdbHEH 30HE yabTpa3BykoBoro mois [1911. Pazmepsr OmmkHE#
30HBI YJIBTPA3BYKOBBIX IpeoOpazoBareneld mnpeacTtaBieHsl B Taom. 9.4.15.4. Uucna B Tabnwuie
MOKAa3bIBAIOT MUHUMAJIbHYIO TJIYOMHY PacrojOXKEHHUsI OTpa)kaTelis, ¢ KOTOPOil MOKHO HCIOJIB30BaTh
BPY B ctune «Teop. Pacuer».

Tabmuma 9.4.15.4.

MaxkcuManbHbIi pa3mep OJIMKHEHN 30HbBI YIBTPA3BYKOBOTO MOJISI Pa3IMYHbIX HAKIIOHHBIX
npeoOpa3oBaresiel, MoCcTaBIsIeMbIX K mpuoopy Y /[9812.
Marepuan Ct20. CkopocTs nonepeunbsix BojH 3260 m/C.

Tun npeoOpazoBarens Pa3mep OnuxHEH 30HBI
(oTCcueT MPOU3BOAMTCS OT TOYKH BBOJIA)
[To myqy (Mm) ITo xoopunare Y (MM)
1121-1,8-40%-14*14 36 27
1121-1,8-50%-14*14 34 22
[1121-1,8-65%-14*14 27 14
1121-2,5-40°-14 45 34
1121-2,5-50°-14 41 26
1121-2,5-65°-14 37 16
I1121-5,0-40°-38 28 21
I1121-5,0-50°-38 26 17
I1121-5,0-65%-238 24 10
I1121-5,0-70°-38 21 8
[1121-8,0-65%-5*4 18 7
[1121-8,0-70%-5*4 15 5

9.4.16 YcraHoBKa 4acoB U KajleHAaps. YHpaBJjeHue OyMIbHUKAMHU

[TocnenHwmit 3eMEHT IIIaBHOTO MeHIO «YHackl by IMIIBHUK» 1aeT BO3MOKHOCTh KOPPEKTUPOBATH
JIaTy ¥ BpeMsl BHYTPEHHUX 4acoB MpHOOpa, a TaK’kKe MO3BOJISET YIPABIATh COCTOSHUEM OYAMIBHUKOB U
3a/laBaTh MX BpeMs cpabaTbiBaHUs. BHEIIHUI BHUJI OKHA YIPAaBISAIOIIEIO0 MEHIO IpejcTaBieH Ha Puc.

9.4.16.1.
HacTpoika
I'IEI.EI'I.EIEr 13:151

P 26,0+000a6; naTA EBPEMA

[Mog 20086
........................................... Mecay 01
T eHE 13
Hac 13
Munura 16
i BYANIBHAK #1
.
% vacieamd 13016
: & T S EYANABHAK #2
BRIk
-, ]]H'\ GaciravH  12:00

0 20 40 50 e |

4F ACA R ACH 223 BPY i Mackl

(SR L = 1210 Y, iAE}l.ﬂ.HﬂbHH W

Puc. 9.4.16.1. MeH0 ycTaHOBKH 4acoB, KaJeHAapsl U COCTOSHUS OYANIbHUKOB.
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Puc. 9.4.16.2. CooOuienue ot OyIuIbHUKA.

an HEC

E0
BPY 3§ Yae bl 3']

Bua krieHKE, 3
Brikn 000 u, z

Ecnu OyauiibHUK BKITIOYEH, TO B YCTAHOBJIEHHOE BpEeMs MPUOOP BBIIACT 3BYKOBYIO HHIUKAIIUIO
u okHO cooOmenus (Puc. 9.4.16.2.). /lanHoe okHO coaepKUT MeHI0 «OCTaHOBUTHY» U «BBIKITIOUUTHY.
Boibop snementa meHI0 «OCTaHOBUTH» MPEKpPAIIAaeT 3BYKOBYIO HMHIUKAILIMIO, OKHO COOOIEHUs
nponaaaer, Ho OyIUIbHUK ocTaeTcs BKiIoueH. Uepes 24 yaca OyAMIBHUK CHOBA cpabOTaeT U BBIACT
3BYKOBYIO MHJMKAILIUIO U OKHO cooOuienus. [Ipu BeiOope anemMenTa MeHI0 «BBIKIIIOUNTEY, Oy IUIBHUK
OyZeT OTKIIIOYEH.

bynunpHuk cpabatrhiBaer, naxke eciau Npubop BBIKIIOYEH. B sTom cioydae mnpubop
ABTOMATUYECKU BKIIIOUAETCS, BBIJAETCS 3BYKOBAas WHAMKAIUS W OKHO COOOIIEHUs OyIMIbHHKA —
Puc.9.4.16.3. Eciiu B TeyeHue 4 MUHYT HE Ha4yWHATH pabOTy C MPUOOPOM, OH aBTOMATHYECKH
BBIKJTIOYAETCA.

1 YNbTPA3BYKOBOW AE®EKTOCKON I.

i EYANIEHAE #1 BKA 13239 i

I ; It
! | i Bechﬂ UeTanoenTe
: B i

- B KD MTE r13:28 |
!iKHDI‘IKa " HaHHeE  3ErpUASST STAHLSPTHYO HaDTpDﬁw'i!

16-GuTHEA npousccop [OSP)
npokzEad MTeaeHooTe 160 MIPS
[ MHAAHMoHOE onepagkii B ookl

FLASH naraTe 64 MerabanTta
FLASH |D= EC-7E-AS-CO

Ceaze o 3BM - LUSE 2.0
FULL SPEED 12 Merabutic

Puc. 9.4.16.3. ABToMaTH4ecKoe BKIIOYEHHE PUOOpa Ipu cpabaThIBAHUU
OyIMIIbHUKA.

9.4.17 3anomuHaHMe, 3aTPy3Ka U CTUPaHHe HACTPOEK

Opranmzanuss MEHI0O TaMsITH HAcTPOeK Mpubopa moapoOHO paccmarpuBaercs B [16.9. B
pexxume «Hactpoiikay MeHIO BBI3BIBaeTCS HakaTHeM Ha KHOTNKY «/lanHbie». Ha skpane mpubopa
nosiBisieTcs kKapTa QaitnoB HacTpoek — Puc. 9.4.17.1.A.

B rnaBHom okne «Kaprta ¢aitnoB HACTPOEK) ¢aiinel npeacraBieHsl B BUJIE MPSIMOYTOJIbHBIX
SYEEK, PACTOJIOKEHHBIX B IIaxMaTHOM Tmopsake. Ecim B ¢aiine HEeT MaHHBIX HACTPOWKH, OH
oToOpaxkaeTcs IpsIMOYTOJIbHOM sueiikoil ¢ OenbiM (oHOM, ecliv ke HacTpoiika 3amucaHa B (aiii, B
suerike oTobOpaxaercs cumBos «I» Ha uepHom Qone (Puc. 9.4.17.1.A). B okHe mmeeTcss mapkep,
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yKa3bIBalOIIMi Ha BEIOpaHHBIN (aiin nin seMeHT MeHIo. Mapkep nepemeniaeTcsi KHOIKaMu ™«
—. Jlna BeiOOpa daiina HacTpOHKH HEOOXOJMMO YCTAHOBUTH MapKep Ha COOTBETCTBYIOIIYIO SUEHUKY U
HaxkaThb KHOIKY . Torna nosiBisercs okHo onepauuii ¢ Qaitnom (Puc. 9.4.17.1.b). Peakuu kHOMOK
T, 4, J nepenarorcs sTomy oxHy.

B 3aronoBke okHa Puc. 9.4.17.1.b ykasan HoMep BbIOpanHOro (aiina HacTpoiiku «®AMIT XX».
3nech u nanee XX — Homep (aiina. Hiwke B okHe oTOOpakaroTcst onepanuu ¢ Ganaom «3arpy3uTb» U
«Coxpanutb». Ilocnennuii sneMeHT MeHIO «3akpbITb» IpeAHa3HAueH i Iepexona oOpaTHO B
IJIABHOE OKHO. 37€Ch C MOMOIIBIO KHOMOK T, ¥ yKa3bIBACTCS SIEMEHT MEHIO, 4 3aTeM KHOIKOH <
MIPOU3BOUTCS €0 BHIOOP.

Paccmorpum paboty mMeHto «CoxpaHuUTh» B OkHe omepamnuii ¢ ¢aitmom. Ilpu BeIOOpEe 3TOTO
3JIEMEHTa MEHIO OTKPBIBACTCS OKHO ¢ 3aronoBkoM «Coxpanuts B @AM XX» (Puc. 9.4.17.1.B). B
mpouecce paboThl ¢ 3TUM OKHOM JIaHHBIE HACTPOMKHM IMOATOTABIMBAIOTCA K 3amucu, (popmupyercs
ook nauubIX. [Ipu BbeIOOpe smementa MeHi0 «CoxpaHuTh B (aili» OJNIOK JaHHBIX HACTPOMKHU
3aMKChIBACTCS B SHEPTOHE3aBUCUMYIO MTAMSTh.

B MOMeHT OTKpbIBaHus okHa «CoxpanuTh B DAMJT XX» BHIOIHAIOTCS CIIEIyIONIHE JICHCTBHSL:

- CUHUTHIBAETCS TEKyIas JaTa v BpeMs,

- cuuThiBaeTcsa uHpopMaius 00 yapTpa3ByKoBOM mpeoOpa3oBatene u3 MeHto «Mupopmanus

o [12I1» snexTpo-aKycTUYeCKOro TpakTa,
- BCE MmapaMeTpbl HACTPOUKH JAe(PEKTOCKOIa U MapaMeTpbl COCTOSHUS MEHIO KOMUPYIOTCS B
OJIOK JaHHBIX HACTPOUKH.
B 5T0T MOMEHT OJI0K JIaHHBIX HACTPOHKHU CHOPMHUPOBAH, HO €Il HE 3alKiCaH B YHEPTrOHE3aBUCUMYIO
naMsTh.

BHayane HYXHO 3amucaTbh COMNPOBOJAUTENbHYIO HWH(GOPMALUIO K JJaHHBIM HACTPOMKHU.
VYcTaHoBHTE Mapkep Ha BEPXHIOIO CTPOKY KOMMEHTapHil M HaxMmuTe KHONKY J. [losBisercs okHO
BBOZla CUMBOJIbHON uH(popManuu (cMm. Puc. 9.4.17.2.A). B cTpoke MOSBISETCS MHUTalOUUil Kypcop,
KOTOpBIi OTMEUYAeT MO3UIHI0 PEAAKTHPYEMOro cumBonma. Termeph KHONKH 1, ¥, <=, —> mepeMemaoT
Mapkep 1o tabsuie cuMBOJIOB. KHOMKON « Mpou3BOAMTCS BCTaBKa CHMBOJIA B CTpoKy. IIpu sTom
CHUMBOJI BCTaBJISIETCA B MO3MIMIO Kypcopa B PEJAKTUPYEMOW CTPOKE, a caM Kypcop MEpEXOAUT B
CJIEIYIOLLYIO NTO3ULIUIO.

OKHO BBOJIa CHMBOJIBHOU MH(OPMAIIUHU 3aXBATHIBAET PEAKIIMK KHOIOK I1aBHOro MeHwo F1, F2
u F4. Knonku F1, F2 nepememator Kypcop B penaktupyemoii crpoke. Knonka F4 npeanasnadena aiis
3aKpBITHS OKHA.

3aIuch roJI0COBOTO COOOIIEHUS OCYILECTBIIIETCS BBIOOPOM 351eMeHTa MeHI0 «CKa3aTh» B OKHE
«Coxpanuts B DAV XX» (Puc. 9.4.17.2.5). YcraHOBHUTE MapKep Ha ITOT 3IEMEHT MEHIO H HAKMHTE
KHONKY «. IlosiBnsiercss okHo ¢ 3aronoBkoM «['OBOPUTE!». Ckaxurte cooOuieHue K TaHHOMN
HACTpOWKe M CHOBAa HaxMmHTe KHONKY . OxHO mpomnanaer. ['oiocoBoe cooOlieHue 3amucaHo B
SHEpProHe3aBUCHMYIO NamsTh npubopa. Ecin He Ha)KuMaTh KHOIIKY «l, To 1o ucredenuto 31,7 cekyHn
OKHO aBTOMAaTHYECKH 3aKpbIBACTCS, 3aUCh COOOIICHUS IPEKPaIaeTCs.

Bce Bpems, korna otoOpaxkaercst okHO ¢ 3arosnioBkoM «['OBOPUTE!», npousBoautcs 3amuch
CHIHA7OB MHKPO(OHA, BCTPOGHHOTO B HpubOp. JlaHHOE OKHO WCIOIB3YeT KHOMKH T, ¥ s
PETYIMPOBKH UYyBCTBUTENBHOCTH MHKpodoHa. I[Ipm 3ToM wu3MmeHsercss kod(hdUIUEHT mepenadu
MHKPO(OHHOro yeumurenst. Bo BTopoit cTpoke okHa ecTh moxckaska «Ycmrenne TN». Huke mokasan
K03 pULIMEHT nepenaun yCuiauTens B fenuoenax. B HIkHel cTpoke okHa BHIBOJUTCS TEKyIlIee BpeMs
3alUCH TOJIOCOBOro cooOrmieHusi. Kpome Toro, B OKHE M300pa)aercsi MHAMKATOP MHTEHCUBHOCTH
3BYKOBOT'O CUTHAaJA.
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Dafin cogep®HT
HaCTpoREy CixHo onepargdi ¢ dafnom

HacTpoika ’\KapTa gainos HACTPOEK (B-ecte) Wapren Hacrtpoika
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Puc. 9.4.17.1. MeHro ynpasieHus ¢aiiaMmu HaCTpOEK.
A) Kapra ¢aiinoB HacTpoek.
b) OkxHo omneparuii ¢ ¢paitiom.
B) MeHto coxpaHeHHs HAaCTPOUKHU B (haiil.

[Ton snemenToM MeHio «Cka3aTh» PacHojiokeH >MeMeHT MeHio «lIpocnymats», npu BeiOOpe
KOTOpPOTO MPOU3BOJIUTCS BBIBOJ T'OJOCOBOTO cooOmieHus Ha guHamuk (Puc. 9.4.17.2.B). BsiGop
anemenTa Meno «[IpocIymaTh» CONPOBOKIAETCS OKHOM ¢ 3aronoskoM «CJIVIIIAUTE!». Dto okHO
paboTaeT TouHO TaKxke kak okHO «CJIVIIIAMTE!» u3 Mento 3arpysku daiina.

Ecnmu nmo kakum-nu0o mpuyuHaM Ae(EeKTOCKONUCTY HE MOHPaBUJIACh 3alHCh T'OJOCOBOTO
COOOIIeHHUs, €r0 MOXHO c037aTh 3aHOBO. /Iy 3TOro BhIOEpUTE 31eMeHT MeHIo «CKa3aTh» U CHOBa
CKakuTe cooOIieHue. DineMeHT MeHIo «lIpociymaTsy HCIoNb3yeTcs A MPOBEPKU KauecTBa 3alucu
T'OJIOCOBOTO COOOILIEHHUS.

3anuch JaHHBIX HACTPOMKH B (paiin ocymiecTisieTcss BHIOOpOM 3eMeHTa MeHI0 «COXpaHUTh B
daitn» (Puc. 9.4.17.2.'). Ecnu 3anuch JaHHBIX B YHEPrOHE3aBHCHUMYIO NaMsTh Mpolia 6e3 ommooK,
Ha 9KpaH BbIBoJuUTCA cooluienne «Coxpanenue HacTpoiiku OK», B MPOTUBHOM cilydae BBIBOAUTCS
uHpopmanus 00 omuoKax.

3akpeitne okHa «Coxpauuts B DAMIT XX» Hpom3BoauTCA TIpH BHIOOPE JIEMEHTAa MEHIO
«3aKpbITHY.

@daiin JaHHBIX HACTPOMKU COCTOMT M3 ABYX 4acrTei. IlepBas yacTp — mapameTpsl HACTPOMKHU
npubopa W TekcroBas UWHoOpMauus, BTOpas dYacTb — TrojocoBoe coobmenne. OOe wyactu
3aMmMuCchIBAIOTCS B (Daiim He3aBUCUMO JIPYT OT Jpyra. ['omocoBoe coolieHne (4acTh 2) 3amuchiBacTCs B
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SHEPTrOHE3aBUCHUMYIO TTaMATh (B (haiil) B peKUME pPeaIbHOr0 BPEMEHH, KOT1a BHIOpaH JIEMEHT MEHIO
«Cxazatp». [lapameTpbl HacTpoWKH (YacThb 1) 3amMCHIBAIOTCS B DHEPrOHE3aBUCHUMYIO MaMSTh TPH
BbIOOpE AsieMeHTa MeHI0 «COoXpaHuTh B hailiy.
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Puc. 9.4.17.2. TIlpouecc 3anucu gaHHBIX B (paiin HacTpoiiku Nel6.
A) BBOJl TECTOBBIX JaHHBIX.
b) 3anuck rogocoBoro cooOuieHus.
B) IIpocnymrBanue roaocoBoro COOOIIEHHUS.
I') Coxpanenue HacTpoiiku B Qaiin Nel6.

Ecnu nedexkTockonmucT 3amucall roiocoBoe cooOiieHrne (4acTh 1), HO HE BBIMIOJHWI 3aIUCh

JTAHHBIX HACTPOWKH (4YacTh 2), TO B KapTe (aillioB HACTPOEK JaHHBIN (aiin Oyner oToOpakeH Kak He
conepxkaii mHpopmanuu. Ilpu momeiTke 3arpy3ku 3Toro (aiina OyaeT BBIBOAUTCA COOOIIEHHE
«HET JAHHBIX B ®AMJIIE», HO TO10COBOE COOOIICHHE OyZeT BOCTIPOM3BOIUTCS HA TUHAMUK.

ANTOpPUTM 3alucH JaHHBIX HACTPOWKH B SHEPrOHE3aBUCHUMYIO MaMATh BHadajleé MPOU3BOIUT
CTHpaHUE CTapbIX JaHHBIX B HEH, a 3aTeM 3amuchIBaeT HOBbIe naHHBIE. [loaTOMy eciu B ¢aiine yxe
Obla coxpaHeHa Kakas-Tn0o HacTpoiika nmpubopa U MPOU3BOIAUTCS 3allMCh HOBOW HACTPOMKHU B HETO,
TO B pe3yJbTatTe 3TOT (paityt OyaeT conepkaTh HOBYIO HACTPOHKY.

ITpu BBEIOOpE 37€MEHTa MEHIO «3arpy3uTb» OTKPBIBAETCS OKHO C 3aroJIOBKOM <«3arpys3uTh U3

®AMIIA XX». B naHHOM OKHe OTOGpaskaercst obmas HHGMOPMAIMS O HACTPOMKE — HaTa, BPEMS,
unpopmarusa o IIDI1, kommenTapun (cm. Puc. 9.4.17.3).
«[Ipocaymare», «3arpy3uts u3 ¢aina» u «3akpbiTh». llocinenHuit 3meMeHT MEHI0 «3aKphITb»
WCIIONIB3YETCsl JIJIT BO3BpaTa B OKHO omepamuii ¢ ¢aimom. OKHO 3arpy3kd TNpeaHa3HAYEHO IS
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IpeBapUTENbHOTO MpocMoTpa uHpopmanuu. Ecnu B daiiie HET NaHHBIX HACTPOWKH, BCE CTPOKHU
3aMOJHSIOTCS CUMBOJIOM <.

31ech MOXKHO MPOCITyIIaTh FOJI0COBOE cOo00IIeHue, BbIOpaB aneMeHT MeHio «lIpociymare» (Puc.
9.4.17.3.b). Kuomnkamu ™ YCTAaHOBHUTE MapKep Ha aneMeHT «lIpociaymaTe» n HaXXKMUTE KHOIKY .
Toraa rojgocoBoe coobIieHne NaHHOTO (aiina OyneT BIBOAUTHCS HA IWHAMUK, a Ha dKpaHe mpudopa
nosiBisieTcss  OkHO ¢ 3aroigoBkoM «CJIYIIAMTE!», B KkoTopoM OTOOpaxaercst IIPOLECC
BOCIIPOM3BENeHHs To1oca. Terepb KHOMKH T, ¥ yImpaBIsioT rpoMKOCThIO. Bo BTOpOii CTpoKe OKHa
otobpaxkaercst moackaska «'pomxocts T, V». B Tperbeil crpoke mokazan K03QOUIMEHT mepenadn
yeunutens BocnpousBeneHus (1b). B HukHel cTpoke oToOpaskaeTcsi TeKyllee BpeMs T'OJIOCOBOIO
coobmenus (¢). B mpaBoii yacTu OkHa UMEETCs] UHIUKATOp MHTEHCUBHOCTHU I0JIOCOBOro curHana. Ilo
OKOHYAHWH TPOUTPHIBAHKS COOOIICHHS JUHAMHUK OTKJIIOYACTCS U OKHO «CITYILIAUTE!» ponajaeT.
MO0>KHO MpPEeKpaTUTh BOCIIPOU3BEICHNUE paHbllle, HA)KaB Ha KHOIIKY «. [I0BTOpHOE Ha)kaThe Ha KHONIKY
| MHULMEpYeT BOCIIPOU3BEIEHNE I'0Jl0ca CHAavYaa.

YcTaHOBKa HACTPOWKH, 3alMCaHHOW B (ailie, MPOU3BOJUTCS BBIOOPOM BJIEMEHTa MEHIO
«3arpy3uth u3 Qaitna» (Puc. 9.4.17.3.B). B 3Tom ciydyae mapameTpbl HACTPONKU KOMHPYIOTCS M3
SHEProHEe3aBUCUMON TMaMAITH B OINEPATUBHYIO MaMATh mpubopa. Eciu uTeHme sHeproHe3aBUCHUMOMN
namsTH TPOIUIO YCIENIHO, HAa JKpaH BBIBOJUTCS COOOIIEHHE «YCTAaHOBJIIEHA HOBAas HACTpoOiika
npubopa». B mpoTuBHOM ciiyyae, Korja OOHApy:KEHbI OIIMOKM YTeHHs (MaMsTh HE HCIpaBHA), HA
9kpaH BbIBoguTCcs cooOmienne «Hacrpoiitka He YCTAHOBJIEHA!!!». Ecnu caenmana mombITKa
3arpy3uTh HACTPOMKY U3 ¢aitna, B KOTOPOM HET JAaHHBIX, TO Bbiaercs coodmenue «HET JIAHHBIX B
OANIIE». [TapameTpsl mpubOpa ocTaroTcs 6€3 U3MCHEHUS.
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Puc. 9.4.17.3. Tlpouecc 3arpy3ku HacTpoiku u3 aiina Nel6.
A) MeHro 3arpy3ku HacTpoWKH U3 ¢aiina.
b) IlpocaymrBanue roJocoBOro COoOIIeHusI.
B) 3arpy3ka Hactpoliku u3 ¢aitna Nel6.
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B rmaBnom oxne «Kapra ¢aitnoB HACTPOEK»y. 3neck ecTh Tpu 371€eMeHTa MEHIO:

- ABro- npocmotp urpopmaruu (JIA/HET),

- Asto- npocaymmuBanue (JIA/HET),

- CTEPETH BCE!
ITepexo/I K STHM SIEMEHTaM MEHIO POU3BOIUTCS KHOMKAMH 1, ¥, €CIIN 3aKPBITHI BCE TOYEPHHE OKHA.

DneMEeHTBl MEHIO «ABTO- MPOCMOTP UHPOPMAIIUN» U «ABTO- MPOCITYIIMBAHUE» HCIOIb3YIOTCS
JUIsL OBICTPOTrO HaXOXKJIEHUSI HACTPOUKH. Vest coCTOUT B TOM, YTOOBI IPU NEPEMEIICHUH MapKepa 1o
suerikam (alIoB aBTOMATHYECKH OTOOpakajach oOmmas wuHGoOpMamus O HaCcTpolke M (MJIn)
ABTOMATHYECKH BOCIIPOM3BOIUIOCH r0j0coBoOe coobienue (Puc. 9.4.17.4.).

AARAA
[ilili il
AETO- APACHOTE MHbOpHagMH  J14A
AETO- NpOCAYLLHMEIHME na

AN HACTPOWEN 16

[ porkocTe waTa 9?._0_':"_._0:1-5_1_4_ _3_?_ ..

+21 nB 121-5,0-65"-8
10,9 o 1595- 02.03
et 56 - (00000819264 -14-4

1§ CEHBHTQPCB.CRPHDM WAag 12MM

Puc. 9.4.17.4. PexxuMbl aBTO-IIPOCMOTpPA U aBTO-MPOCTYIIMBAHUS IaHHBIX B (haiiiax HACTPOIKH.

Ecin B anemeHTax MeEHIO «ABTO- ...» YCTaHOBUTHh «J{A», TO B HMIKHEH 4YacTH HKpaHa
HOSBIISIOTCS JOMOJHUTEIbHBIE OKHAa ¢ MHpopManuel o Hactpoiike — Puc. 9.4.17.4. Tlpu ycraHoBke
Mapkepa Ha sdelky Qaiinma uHOpManmus B OKHAaxX aBTOMAaTMYECKHM OOHOBJISETCS, HauMHAeTCs
BOCIIPOM3BEICHHE TOJIOCOBOTO COOOIIECHHS JAaHHOTO (haiiia.

AeTo- npocmo'rp HMHpOPASL M

Ctuparme HacTpoek K savinos HACTPOEK [B-ecTe)

| 01 |

CTHFAHIE

Bririoa,

-1z

:;.:. : . - . :12% m: : ::::f:::‘::::::.:::: : : : :::::123
I& 0 10 20 30 40 50 60 T ke T6 0 10 20 30 40 50 60 70 ko
1 Cenektop:: [ny6uno- ACJJ. #1 4 CenekropiiTnybino- AL #1
EME- SKPAH [ma epoHTy) nep : k| I;’JEE SKPAH %E [ o ¢poHT}E§§ {lep %E Jx ?f
A) B)

Puc. 9.4.17.5. Ctupanue HacTpOEK.
A) Ipouecc ctupanusi.
b) Coolmienne 00 ycrenHoM CTUPaHUU HACTPOEK.
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Br16op anementa meHto «CTEPETD BCE!» oTkpbiBaeT okHO cTupanus ¢aiinoB HacTpoek (Puc.
9.4.17.5.). 3necy mmeeTcs MHAMKATOP Tpoliecca cTupanus U aBa snemeHTa MeHro «CTUPAHUE» u
«Borxom». OueBuIHO BBIOOD 371eMeHTa MeHI0 «BbIX0 3aKphIBaeT JaHHOE OKHO.

ITpu BBIOOpE 3neMenTa MeHi0 «CTUPAHUE)» npousBoautcs mojiHOE cTHpaHuEe BeexX (aitio
HACTPOEK BMECTE C TOJIOCOBBIMH COOOLICHUSMHU. DTOT MpoOLEecC MNpojaospKaercs mnpumepHo 7-10
CeKyH]l. B TedeHue 3TOro BpeMEHH IOJHOCTHIO OJIIOKHMPYIOTCS PEaKIMH BCEX KHOIOK Ha IepenHei
naHesu npuodopa 3a UCKIoYeHUEM KHOMKHU «BKi-BbIkiy.

BHUMAHMUME! He cBoeBpeMEHHOE MpEphIBAHUE MPOIECCAa CTUPAHUS DHEPrOHE3aBUCUMOW MaMSITH
MOKET MpPHUBECTH K BBIXOAY ee u3 cTpos. [loaToMy 3ampemiaercs BBIKIIOYATh MPUOOP BO BpeMs
ctupaHus (Haisos.

[Tpouecc ctupanue ¢aitioB oToOpaskaeTcsi Ha UHIUKATOPE B BUJE JBUKYIICHCS IHUPOKON JIMHUU
(Puc. 9.4.17.5.A). Homep ctupaemoro ¢paiina BBIBOIUTCSA B ILIEHTpe MHAMKaropa. [Ipm ycmenmHom
cTUpaHus Bcex (aiioB Ha dKpaH BbigaeTcs coodmenne «Ctupanue Hactpoek OK» (Puc. 9.4.17.5.B).
Ecnu 6putn oOHapyxeHbl OoMOKH, Ha SKpaH BHIBOAUTCS cooluieHne o6 ommbkax. [locie Becex Bhllie
yKa3aHHBIX JEHCTBUI MpPOM3BOAMTCS OOHOBIEHUE KapThl (paiimoB HacTpoek. Bcee sueiiku (aiinos
CTaHOBSTCS MTyCTHIMH.

OtmeTnM, 4TO HacTpoiika mpubopa ompenensercs METOAUKON KOHTpOJs, HOpMaMHu OpaKOBKH,
TUTIOM W3JEIHS U THUIIOM YJIbTPa3BYKOBOTO IpeoOpasoBarens. HacTpoiika cUIBHO 3aBHCHT OT
KOHKpPETHOro mpeoOpas3oBarensi, T.K. yiubTpa3BykoBele mons IIOII wumeror pa3bpoc mo
XapaKTepUCTHKaM, JaKe eclid ucmoyb3yercss oauH u ToT ke Tunm I[IDII. Ilostomy HacTpoiika,
COXpaHEHHas B MpUOOpe, AOIKHA COMPOBOXKAATHCS TOMOIHUTENFHON HH(OpMALIHEii, a UMEHHO:

- JlaTa ¥ BpeMs IIPOBEJICHUS HACTPOMKH,

- TWIl U HOMEP YJIbTPa3BYKOBOTO IMpeoOpa3oBarers,

- METOAMKA KOHTPOJIIS U HOPMBI pa30pakoBKHU U3IEIUH,

- THWII U3JIEJTIHS U €T0 XapaKTepHbIE Pa3MepHI.

Crnenyer MOMHUTH, UTO HACTPOMKA, OJHAXK]IbI YCTAHOBJIEHHAs, COXPAHEHHAs! U BIOCIEACTBUU
BOCCTAHOBJICHHAass B TpUOOpEe, COOTBETCTBYET JEHCTBUTENHHOCTH TOJBKO TIpU COONIOJCHUU
CIIEYIOLIUX YCIIOBHM:

- TpHU UCTIOJIB30BAHUU TOTO KE CAMOTO YJIBTPa3BYKOBOTO MpeoOpa3oBarers,

- TP KOHTPOJIE U3JEIUS TAKOTO e TUIAa U TUIIOpa3Mepa,

- TOpU KOHTPOJE MO TOW kK€ CaMOW METOJMKE WJIM NMPH HCIOJIb30BAHUM TAKUX K€ HOPM

OpaKOBKH.

VYbpTpa3ByKoBbIe MPeoOpa30oBaTENU CO BPEMEHEM HCTHUPAIOTCS, UX XapaKTePUCTHKHU MOCTEHEHHO

MeHSI0TCs. EcTecTBeHHO 9TH M3MEHEHUSs IOJKHBI OTCIEKUBATHCS B HACTPOIiKe mpubopa.

9.5 IIpoBeneHue y1bTPa3ByKOBOI'0 KOHTPOJISA M3/AeJ TN

Hedexrockon Y]/19812 mpenHazHayeH Ajs BBINOJIHEHHUS] PYYHOTO YIbTPa3ByKOBOTO KOHTPOJIS
nzfenuil. KoHTposb ocymiecTBiIsieTcsl be30UIEKTPUUECKUMHE ITPE0Opa30BaATESIMH.
Bce onepanuun Hepaspymaromero KOHTPOJIS BBIITOTHSIOTCS B peXUMe «Y 3 KOHTPOIIbY.

9.5.1 Onepauuu Hepa3pymIAKIIEro KOHTPOJISA

IIpouecc HepaspylIalOIEro KOHTPOJS M3AECIUNH COCTOMT M3 HECKOJIBKMX 3TalloB,
MIEPEYNCIIEHHBIX HUXKE:

- CKaHUpPOBaHHUE,

- H3MepeHue MH(POPMATHUBHBIX MTAPAMETPOB JIEPEKTOB,

- TNPUHATUE PELIEHUS O TOAHOCTH U3JEINN,

- TEXHOJIOTMYECKOE UCIBITAHUE allapaTypsbl.

EcrecTBeHHO, mepe/] BHIIOIHEHUEM KOHTPOJIS TPOBOIUTCS MOJIHAS HACTPOiiKa npubopa.
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Wtak, mepBbIil 3Tal KOHTPOJISI — cKaHUpoBaHue. M3enue nmoAroTaBirMBaeTcs sl MpOBEACHUS
YABTPAa3BYKOBOIO KOHTPOJS, NPOU3BOJAUTCS 3adyucTka moBepxHocTedl BBoaa. lllepoxoBaTocTh
MOBEPXHOCTU JoJkHa ObiTh He Oonee Rz40. IloBepXHOCTH, BBOJAa CMAauMBAIOT KOHTAKTHOU
KUJKOCTBIO, 3aT€M CTaBsT MpeoOpa3oBaTeb Ha MOBEPXHOCTh U MEPEMEIIAIOT €ro C TAaKUM pacdyeToM,
YTOOBI MPO3BYYUTh HEOOXOAMMBIH 00beM uznenus. Kak mpaBwiio miar CKaHMPOBAHUS BBIOMPAIOT
paBHBIM 2 pa3mepa mnbe3odsieMeHTa B 1IDI1. Pexomenayemas CKOpOCTb pydHOIO CKaHUPOBAHHS HE
o6omee 100 mm/c. Ilpu Takou ckopoctu mnepememenust [1DI1 mar mpo3ByduBaHHS H3ACIUS 2MM
(TakToBas yactora mpuodopa 50 I'm).

34ech XOpoIIO MOMOraer HacTpoilka mouckoBoro ypoBHi ACJI#1 u, cBA3aHHAas C HUM,
3BYKOBasl CUTHaJIM3auus. Eciiv mosBisieTcs »XOCUTHa, Nomnajgaronuid B 30Hy KoHTpods ACH#1 u
MPEBBIIIAIOIINIA 110 aMIUTUTY 1€ TIOMCKOBBIA YPOBEHB, MPUOOP BbIIAET 3BYKOBOM curHai. B npotuBHOM
ciydae, 4ToObl OOHAPYXUTh CUTHANI Je(EKTOCKOMHUCT BBIHYXKIEH MOCTOSHHO CMOTPETh Ha 3KpaH
npubopa.

[Ipu oOHapykeHUHU SXOCUTHAIIA, TPEBBIIIAIOIIET0 MOUCKOBBIN ypoBeHb AC/I#1, ckannpoBaHue
MpeKpalaT. 3aTeM HaXOJIAT MOJIOKEHHE IpeoOpazoBaTens, B KOTOPOM HAOIIOAAETCs MaKCUMyM
sxocurHana. [IpoBoasT mpoBepky, CyliecTBEeHHbIHN 11 3T0 AePekT. OOBIYHO IS 3TOM 1eJIh SXOCUTHAI
cpaBHHBaIOT ¢ ypoBHeM Qukcaimuu ACJ#1. Ecnu sxocurHan He MpeBbIIIaeT YpOBeHb (UKcaluu
ACJI#1, nedexT He cyleCTBEHHBIN, TPOAOIKAIOT CKAHUPOBAHHE.

Ecnu »xocurHan mpeBbllIaeT ypoBeHb (uKcanmuu — Ie(eKT CYIIECTBEHHBIN, MEPEeXoIiT KO
BTOPOMY JTaly KOHTPOJS — MPOBOAST M3MEPEHHE XapakTepucTuk aedexrta. Bo Bcex cmywasx sty
nH(GOPMAIIMIO YKa3bIBAIOT B 3aKIIOYEHHUSX MO pesynbrataM KoHTpois. CormacHo 'OCT 14782-86
OCHOBHBIMH U3MEPAEMBbIMH XapaKTEPUCTUKAMU BBISBIISIEMOrO AeeKTa SIBISIFOTCS:

- aMIUTUTYJa 9XOCUTHAla,

- xoopauHathl aedekxra H nmu X,Y,

- MOJOXEHHEe Mpeodpa3oBarens Ha U3AENuH,

- ycloBHBIE pa3Mmepbl nedekTta (yClIOBHas IIMPWHA, YCIOBHAs BBICOTA U YyCJIOBHAA

MPOTSHKEHHOCTB ).
- YCIIOBHO€ PacCTOSIHHE MEXAy JedeKkTaMu (3TOT MapameTp KpalHe pelKo HCIOJIb3yeTCs B
METOJIMKaX KOHTPOJIf),

- KOIWYecTBO AeEKTOB HA OMPECIICHHON ITTMHE U3AETHSI.

VYabpTpazBykoBoil gedextockon YJI9812 mo3BONSET ONpEeAETUTh BCE, BHINIE MEPEUYUCICHHBIE,
XapaKTePUCTHKHU A€(PEKTOB.

Tpetuil sTan KOHTPOJISL, HPUHITUE PEIICHHS O TOJHOCTH U3JIE€IUS, BBITOIHSIIOT MOCJE MOJIHOTO
CKaHWPOBAHUS M3CIUS U ONMPENEICHUs XapaKTepUCTUK Bcex oOHapyXeHHbIX nedekToB. Pemenne o
TOJTHOCTU MPUHUMAETCS HA OCHOBAaHUH KPUTEPUEB OPAKOBKH, YCTAHOBICHHBIX B UHCTPYKIIUSAX.

B Meronukax yiabTpa3BYKOBOIO KOHTPOJIS TJABHBIM M3MEPSEMbIM MapaMeTpOM  SIBISETCS
aMIUIMUTya dxocurHana oT jedekra. [IpowsBoauTcs cpaBHEHHWE »JXOCUTHala OT Jedekra ¢
OpakoBouHbIM ypoBHeM ACJ/I#1. Ecnu ammiuryna sxocursana ot Aedekxra Oombiie OpakoBOYHOTO
YPOBHS — IPUHUMAETCS PEIICHUE O HEJAOMYCTUMOCTHU JedeKTa, u3aenue OpaKyercs.

Pa3mepsn! nedexTa OLIEHUBAIOT B yIABTPA3BYKOBOM KOHTPOJIE C MOMOIIBI0 YCIOBHBIX Pa3MEpOB.
CpaBHUBAIOT YCIOBHBIN pa3mep AedeKkTa ¢ MaKCUMAaIbHO JOMYCTHMbBIM. Ecin u3MepeHHOe 3HauYeHHE
0oJbIIIe, YeM MaKCHMAaJbHO JOMYyCTUMOE — W3Jene OpakyroT. B OCHOBHOM B METOJIMKAaX KOHTPOIS
OTIpEICIISIETCS YCIOBHAS IPOTSKEHHOCTH edeKTa.

Kpome Toro, B MeToAMKax yJabTPa3ByKOBOI'O KOHTPOJISI HCHIOJB3YIOT IOMOJIHUTENIbHbIE KPUTEPUU
OpakoBKH, TaKHe KaK CyMMapHasl YCJIOBHAs MPOTSHKEHHOCTH Ne(hEeKTOB, KOJIMUYECTBO OMYCTHUMBIX 110
aMIUIUTyie 1e(EeKTOB Ha HEKOTOPYIO JUTMHY U3IETHUS U T.1.

UYerBepThlid 3Tam, TEXHOJIOTMYECKOE MCIHBITAHUE amnmaparypbl, MNPOBOAUTCS B Ipoliecce
KOHTPOJISI. B CYIIHOCTH TEXHOJIOTHUYECKOE UCIBITAHUE — 3TO MPOBEPKa pabOTOCOCOOHOCTH MPUOOpAa,
MPOBEPKA €ro HaCTpoilKku. Bo3MOXXHBI CUTYyaIlMU KOT/la MapaMeTphl anmnaparypbl MEHSIIOTCS, HallpuMep
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IpU PE3KUX HM3MEHEHUSX TEeMIIepaTypbl OKpPY)KAIOIIeH Cpelbl, W3-3a MCTUPAHUS YIbTPa3ByKOBOI'O
npeoOpasoBarensi, 0TKa3bl kKabens u npouee. [leprnoanuyHOCTh U 00bEM TEXHOJOTHUECKUX HUCIIBITAHUN
JTOJI’KHBI OTOBApUBATHCS B MHCTPYKIUSX.

PekoMenayeTcst B KayecTBe TEXHOJIOTMYECKOTO HCIBITAHUS MPOBOAMTH IPOBEPKY HACTPOMKHU
npubopa He MEHee IBYX pa3 B TeueHuu pabouero aHg. B mepByro ouepeab HEOOXOIMMO MPOBEPUTH U,
€CJIM HY)KHO, CKOPPEKTHpPOBaTh, OpakoBouHblii ypoBeHb AC/I, monoxxenune ctpoda ACJI, HaCTpoOHKy
rinyonHomepa u BPY. Jlpyrue napamerpsl mpudopa Y 19812 nmpoBepsroT 1o He00X0IUMOCTH.

CocpenorounM Halle BHHUMaHHE Ha paboTe ¢ MpuOOpOM IMpHU OMpeleieHUH MMapaMeTpoB
nedeKTOB, COXpaHEHUU U POCMOTPE PE3yIbTATOB KOHTPOJIS.

9.5.2 MHM3MepeHune aMILIMTYAbI 3XOCUTHAJIA M KOOPAUHAT JedeKTa

W3mMepenue mapameTpoB 5XOCHTHAJIA MPOM3BOIUTCS C MOMOIIBIO CEJIEKTOpa. YTpaBJIsIoIee
MeHio «CenekTop» moapobHo paccmatpuBaercs B [16.3., pekoMeHIau 1o HaCTPOHKE MPUBOIATCS B
[19.4.3. Mento «CenexkTop» COBEpILIEHHO UJIEHTUYHO B pexumax «Hacrpoiika», «Y3 KOHTpoOJb» U B
pexxume mpocMoTpa (HaiIoB ¢ JaHHBIMH KOHTPOJIS.

BONBIIMHCTBO METOAMK  YIBTPa3ByKOBOTO KOHTPOJS TpeOyeT W3MEepeHHs] aMILTUTY/IbI
9XOCHTHAJNA OT Je(eKTa OTHOCUTENbHO OpakoBouHOro ypoBHS (AC/I#1) u xoopaunar pedexra (X,Y
wm H). ITlapameTpbl 5XOCHUTHAJIOB, H3MEpsIEMbIE CEJIEKTOPOM, YCTAaHABIMBAIOTCS B TIpoIecce
HacTpoiiku mpudopa (cm. [19.4.3.).

Hanomuum, 9TO [UIsi TOMydYeHHsS] NPAaBWIBHBIX PE3yIbTaTOB HM3MEPEHHH IPEIBAPUTEIHHO
noipkHa ObiTh HacTpoeHa cuctema ACJ (119.4.10. umum 119.4.11.), rny6unomep (I19.4.4.) u, ecnu
ucnonb3yercs, cucrema BPY (119.4.12.).

..!':";.Il.lﬂ'IJ'JI'IT'j.F,I[El SHEOCHTHAIA

OTHOCHTENMEHO GPAKOR ITHOTD A -00.9 aB (ACA#11| p 32,0+00 0 4 EREERENEE

V{OBHA PLC,I[#I == B0, Drara Ch#z1 HoT, MatepeHHi
Y= 50, 4 rara | — " T : " : s

Tl : : : : : : : :
Kooppmmate: gedexra B I ; : - ; AR S

an 0T qederTa

["myOHHOMED HACTROEH B
CTHIE "ABToOpacder”

T

Ae O 10 20 30 40 S50 B0 70 80 e

T - - S

| 3KPAH ?&gﬂ;&mﬁmynmugg cTon |

Puc. 9.5.2.1. 3mepenue napaMeTpoB 3XxocurHana ot aedexra. KoHTposb cBapHOro coeTMHEHUs
tommuuHoi 34 mm. [IpeoOpasoBarens I1121-2,5-50°-514.

B pexxume «Y3 KOHTPOJIb» CEIEKTOP BBI3BIBAETCS HA)KaTHEM Ha KHOMKY F2. DieMeHT MeHo
«CEJIEKTOP» B OKHE ynpaBiieHUS CBEpXy CIIpaBa Ha JKpaHE IpEAHA3HA4Y€H Ul IMEepEeMEIEHUs
CHUMBOJIa cenekTopa (OykBa S B pamke). 3aXBaTHTE C TIOMOIIBIO CEIEKTOpa 3XOCUTHAN OT JeeKTa, KaKk
noka3zaHo Ha Puc. 9.5.2.1. Pe3ynbrarsl u3MepeHuil HEMEUIEHHO BBIBOJIATCS B OKHE CBEpXY ClIEBa
JKpaHa.
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Cenextop MOXeT paboTaTh COBMECTHO ¢ MeHIO «CTOIm», TOTJa OH MPOU3BOJUT H3MEpPEHHE
napamMeTpoOB 3aMOPOKEHHBIX IXOCHUTHAJIOB. [locnenoBaTenbHOCTh BhI30Ba MEeHIO «CTOMm» KHONIKON F4 1
MmeHio «CenexTopy kHomkoi F2 He umeer 3HaueHus. Dukcaius 3XOCUTHAIOB Ha pa3BepTke mpubdopa
0JIE3HA MIPU NMPO3BYYUBAHUY U3/IENIUN B BEPTUKAIBHOM WJIH MTOTOJIOYHOM IMOJIOKEHHUU.

9.5.3 KauecTBeHHO€E CpaBHeHHE IXOCUTHAJIOB. DYHKIUA «3aNIOMHUTB)»

[Tpubop YI19812 npennaraer psj CEpBUCHBIX OINEpalMil ¢ yIbTPa3BYKOBBIMM CUTHajgaMu. B
pexuMe «Y3 KOHTpPOJIb» JIaHHBIE OINEPALMU CIPYNINUpPOBaHbl B MeHIO «DPyHKUMW». BBI30B MeHIO
OCYILECTBIISIETCS KHOMKON F3.

@yHKIMS «3aIOMHUTH» aKTUBUPYETCs KHONKOM . B 3TOT MOMEHT aelicTByroIas pa3BepTka
YIABTPAa3BYKOBBIX CHUTHAJIOB 3allOMUHAETCS U BBIBOAUTCSA Ha 3KpaH. B ornmume ot MeHo «CTom»
TEKyILUE YJIbTPa3BYKOBBIE CHUTHAIbI IPOJODKAIOT OTOOpakaTbcs Ha dKpaHe. Takum oOpazoMm, Ha
’KpaHe HaOmrogaroTcsl JABe pa3BepTku. OpjHa crartuyeckas, japyras auHamuyeckas. DyHkuus
«3aroOMHUTEY» UCIIOJIB3YETCS JUIsl KAUECTBEHHOIO CPAaBHEHUS! CUTHAJIOB 110 aMILJIUTY/IE U 3a/I€PIKKE.

OTMmeTHM, YTO CTaTUYECKasl pa3BePTKAa IXOCUTHAIIOB COPACHIBACTCS IIPU U3MEHEHUU YCUIICHUS
npubopa WIM OPU U3MEHEHUU pa3BepTKH (IIMPUHBI U CIABUrA), APYIMMH CJIOBAMH, €CIU ObUIN
C/IeTaHbl KaKhe-Tu00 KOPPEKTUPOBKU B MEHIO «JKpaH». Takol moaxo. onpaBiaH, MOCKOIBKY TOCIE
M3MEHEHHUs IapaMeTPOB SKpaHa CTaTUYECKas pa3BepTKa YK€ HE COOTBETCTBYET JUHAMHUECKOM.
TunuyHeli pUMep TpPUMEHEHUs (YHKUUU «3alOMHUTH» - PACHO3HABAHWE TNPOBHCAHUA B KOpHE
cBapHoro coenuueHust (Puc. 9.5.3.1.). IIpoGiema B ToM, 4TO TpoBHCaHHE (OPMHUPYET IXOCHUTHAI,
nonagaomuii B ctpod AC#1. IlpoBucanme He sBisercs Ae()EKTOM, TaK KaK HE yMEHBIIACT
IPOYHOCTh CBApPHOTO COEAMHEHUS, HO MO JXOCUTHAIY OT HEr0 CBAPHOW IIOB MOXET OBITh JIOKHO
3a0pakoBaH.

1311
[
|
COIl
!YS KDHTpDnbi »32,0+00046
11,07.04r 154537 ACH#1
: : : % Aranmz #
AN SIKOCHIHAI OT 3apy 0K : * SROCHTHAN 0T IIp OBHC 3HHA
A) Crarmieckat Pa2BEPTEA. 5. E CEapHOM IIEE.
JHarmmeckad paseepTEA.
31
}
| A

fie 20

IKPAH {CEMEKTORIQ yugumng CTON

40 &0 a0 100 120

B)

Hp OBHCAHHE METATNA B
KOpPHE CE3pHOTD IIEA

B)

Puc. 9.5.3.1. Pacno3HaBanue MpoBUCaHMs B KOPHE CBAPHOTI'O I11BA C IIOMOLIbIO (PYHKIIUHN «3aTIOMHHUTDY.
Tonumna caproro mBa 28mm. [IpeobpazoBarens I1121-2,5-50°-514.
A) IIpo3syunBanue 3apyoxu B COIL
b) IIpo3ByunBaHue NPOBUCAHUS B KOPHE CBAPHOTO IIBA.
B) Bun sxocurnanos Ha pa3BepTke npuoopa.
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Jns pacno3HaBaHUs 3XOCUTHAJIOB OT MPOBHCAHWM HUCHOJB3YIOT cleayroumuid tect. Haxomsr
MakcuMyM 3xocurHaia ot 3apyoku B COIl u QUKCHPYIOT ATOT 3XOCHUTHAI C MOMOIIBIO (DYHKIIMH
«3arnoMHUTHY». 3aTeM MPO3BYYUBAIOT KOPEHb CBAPHOIO IIBA M HAXOIAT MaKCHMaJbHBIA SXOCHUTHAI
MPENOJIOKUTEILHO OT IMpoBHCAaHUSA. Eclii 3XOCHUTHAn B CBapHOM IIBE PACIOJIaraeTcs HECKOJIBKO
JanbIle dXOCHUTHaiIa OT 3apyOku — 310 mpoBucanue (Puc. 9.5.3.1.), ecnu ke HEMHOro OJIMIKE, TO
uMeeTcs HajakopHeBod naedext. OOparure BHMMaHHE, 4YTO JIMHA mpoOera BoiaH ot I[IDI1 mo
OTpa)karolllel MOBEPXHOCTH MpoBHUCaHUs Oouiblie, 4yeM mpu npo3ByurnBanuu 3apyoku B COIL. Scho,
yto Tonmuaa COII u TonmuHa aeTanei cBapHOTo 1IBa JOJKHBI OBITH PaBHBI.

Tect Ha pacno3HaBaHUE MPOBUCAHUM XOpoIlIo paboTaeT, eciiu npeoOpa3zoBaTesib UMEET Y3KYIO
JuarpamMmy HarnpaBJIeHHOCTH YJIbTPa3BYKOBOTO MOJISL.

9.5.4 OnmnpenesieHue yCJOBHBIX pa3MepoB aedekTa

Beiensror Tpu ycnoBHBIX pazMepa nedekra — yciaoBHas mupuHa AX, ycnoBHas Beicota AY u
ycnoBHast npoTsbkeHHOCTh AL (I'OCT 14782-86). Ilpubop V19812 umeer aBTOMaTH3MPOBAHHBIE
¢ynkuun «[Ipoder» n «AHanu3» npegHa3HaueHHbIE [ ONIPEIETICHUS YCIIOBHOM IIMPHUHBI U YCIIOBHON
BBICOTHI Jle(eKTa. Y CIIOBHAS MPOTSHKEHHOCTH 1e(eKTa ONpeessieTcss TPAJUIIMOHHBIM CIIOCOO0M.

Hanpaeneme
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Puc. 9.5.4.1. Onpenenenne ycioBHOM MIMPUHBI U YCIOBHOM BBICOTHI 1e(heKTa.
A) Cxema mpo3ByurBaHus aedekxTa.
b) ®opmuposanue orudaromieit mpodera 3xocurHaia ot fedeKra.
B) YcranoBka mapkepa npobera.
I') Usmepenue ycnoBHOU mupuHbl AX U yCIIOBHOM BBICOTHI gedekta AY.
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Usmepenne AX u AY mpousBoguTcs cieayromuMm obOpazom. Buauane Ha skpaHe npubdopa
dbopMHpYIOT orumbarolryro npobdera 3XOCHUTHANA, 3aTEM IMPOM3BOIAT aHAIHM3 Orudaroniei — mpuodop
ABTOMATUYECKU U3MEPSET YCIOBHYIO IIIMPUHY U YCIOBHYIO BBICOTY Nedekra. PaccMoTpuMm noapodHein
paboTy ¢ mpudopom.

O6HapyxuB sxocurHan ot nedexra (Puc. 9.5.4.1.A) BrIOuparoT ri1aBHOE MEHIO «DYHKITUM»
(xnonka F3). B ympaBnsomeM OKHE YCTaHaBIMBalOT Mapkep Ha ayeMeHT MeHio «[IpobGer» u
HaXUMalT KHONKY . Ha oskpane mpubopa mosiBnsiercss cumBoin cenektopa (Puc. 9.5.4.1.6). C
MOMOIIBI0 KHOTIOK 4—, —», T, ¥ PerylmpyioT MOJOKEHHE CEIeKTOpa TaK, YTOObI 3aXBATHIBAICS
HCCIIeAyeMBI 3XocurHail. 3ateM ckaHupytoT gedekt (Puc. 9.5.4.1.A). Ha »skpane mnpubopa
nocTeneHHo Gopmupyercst orudaromias npoodera sxocurnana (Puc. 9.5.4.1.6). Crnenure 3a TeM, 4TOObBI
oru0aroras nmpoodera MpeACTaBisuIa COOOH IIAIKYI0 KPUBYIO 0€3 PE3KHX BHIOPOCOB.

[To oxkOHYaHUM CKAHUPOBAHMSI BBIXOAAT M3 peKUMa (POPMHUPOBAHUS OrHOarolIeii, HAKUMAIOT
kHonKy . Orubatomas npoOera ¢pukcupyercs Ha skpane. [Iponagaer cumBon cenekTopa. PazBepTka
9XOCUTHAJIOB MPOJI0JKAET BBIBOJUTHCS HA SKPaH.

Eciu kadecTBO orubaromieil He yIOBIETBOPUTEIBHOE, MPOLEAYPY CKAHUPOBAHHSI MOKHO
MOBTOPHUTH, BBIOpaB CHOBa 31eMeHT MeHI0 «lIpober». B momenT BbiOopa MeHio «IIpoGer» kpuBas
orubatorieii npodera copaceiBaercs. [Ipudop oxumaer GopMUpOBaHKS HOBOM KPUBOIA.

[Tocne dhopmupoBanus orudaromieit mpodera Nepexoisar K e aHanu3y. Y CTAHaBIMBAIOT MapKep
Ha AJIeMeHT MeHI0 «AHanmu3» (Puc. 9.5.4.1.B). Pa3zBepTka 5XOCUTHANIOB MPOMAAAET C KpaHa, OCTaeTCs
Tonbko orubaromas mnpoOera. Ha oskpane otoOpaxkaercs mapkep mnpoOera. Ero mnonoxenue
yCTaHABIMBAIOT KHOMKaMH <—, —>. B BepxHell yacTu 3KkpaHa oTOOpaskaeTcsi OKHO C MapaMeTpamu
OruoaroIei.

[TpubGop aBTOMATHYECKH aHAIM3HPYET KPUBYIO clipaBa M cjieBa OT Mapkepa mpobera. C
MOMOIIBI0 MapKepa mpobera HEOOXOJUMO YyKa3aTh MNPUOOpPY Kakol NHK Ha Tpaduke HYKHO
MPOAHATH3UPOBATH.

Bhauvane nmpubop mpou3BOIUT MOMCK NMHKa orubaromieil. Ecnu muk oOHapyXeH, MeHseTcs
BHEIIHUI BUJ Mapkepa npobera (Puc. 9.5.4.2.). Ha sxpaH BeIBOAUTCS METKa MuKa — mudpa 1 B pamke
(Puc. 9.5.4.1.B). Hdanee npubop ompenensieT mMpuUHy orubaromieii mpobera Ha ypoBHe —6 nb ot
makcumyma. Ha skpaHe naHHBIA ypoBeHb oTMeuaeTcss muratomieil nunuei. Illupuna orubaromeit
npo0Oera 3XOoCUrHaia, BeIpakeHHas B KoopauHatax X u Y, Kak pa3 v MpelcTaBiseT co0oil yCIoBHYIO
mupuHy AX U ycnoBHYIO BeicoTy AY nedexra.

r.r r.r
c E
" S
A) b)

Puc. 9.5.4.2. Bun mapkepa mpo0era.
A) INuk orubaromeit mpodera He OOHAPYKEH.
b) Haiinen nuk orubaromieit mpoOera v mpoBeJeH aHAIN3 OTUOAOIICH.

Ecnu snemMeHT MeHIO «AHanu3» He BhIOpaH, YepHbIM (OH Mapkepa, TO B OKHE MapameTpoB

BBIBOJIATCS XapaKTEPHCTUKH OTHOAIONel B TOYKEe Mapkepa mpoOera (kpacHas Touka Ha Puc.
9.5.4.1.B). Bce xapakTepuCTHKH HMEIOT HHACKC «My, T.e. MapaMeTphl Mapkepa mpodera: Am —
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aMITUTya orubaromie B menubenax mo pa3MeTKe 3KpaHa, M — Bpems 3aaepkku, XM u Ym —
KOOpPJMHATHl B TOYKE MapkKepa mpoOera, HaWIEeHHBIE COIJIACHO JEHCTBYIOIIEH HACTPOWKH
rIyomHOMeEpa.

Ecnmu snemenT MeHo «AnHanu3» BeiOpaH (Puc. 9.5.4.1.1'), Genbrit poH mapkepa, TO B OKHE
napaMeTpoB BBIBOJUTCS aMmIUIUTyqa nuka orubaromeil Al W mupuHA MWK, W3MEpPEHHas B
MukpocekyHaax - AT u ycinoBHbie pazmepbl AX, AY B muwuinMmerpax. [lpuuem ycnoBHbIe pazMepsl
nedeKTa OnpeesIFOTCs COTIIACHO ICUCTBYIOMIEH HacTpoiku riryonHoMmepa. Ha Puc. 9.5.4.1.1" Toukwu, B
KOTOPBIX ONPEAEISIOTCS apaMeTpbl KPUBOM, OTMEUEHBI KPACHBIM LBETOM.
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Puc. 9.5.4.3. Onpenenenue yclIoBHON MPOTSHKEHHOCTH fedekTa. CBapHOM 1mI0B TOMIIMHON 10MM.
IIpeo6pazosarens [1121-5,0-70°-58.
A) Ilpo3ByunBanue cBapHoOro mBa. Bua ceepxy.
b) IIpo3ByunBanue ceapHoro mBa. Buja B ceuenun.
B) MakcumanbHbIi 5X0CUTHaAI OT HerpoBapa B kopHe mBa. [lonoxenue 1911 1.
I') Bun sxocurnana B kpaiiHux nojoxenusx 11911 2 u 3.

VYCcnoBHYIO TPOTSHKEHHOCTh ONPENETSIOT Ha HEKOTOPOM YPOBHE AaMIUIMTYABI JXOCHTHAjA.
YacTo, 11st 3TOU 1MW UCIONb3YIOT ypoBeHb (ukcanuu ACJI#1, koTopslil ycTaHOBIEH Ha 61b HIbKe
OpakOBOYHOI'O YPOBHSI.

N3mepenne npoBoasaT cienyrommm obopaszom (Puc. 9.5.4.3.). TlepememaroT npeoOpa3oBaTeb
BJIOJIb CBAPHOTO IBa W HaxoAsaT naBa mosokeHus [IDI1 (2 u 3), B KOTOPBIX aMIUIUTY/Aa dXOCHUTHAIA
ymeHbInaetrcst 10 ypoBHs (ukcanmn ACJI#1. YcnoBHyO mpoTshkeHHOCTh AL — paccTossHHE MEXTy
nostoxkeHussMH [I0I1 2 u 3 — u3MepsroT ¢ MOMOIIBIO JTUHENKH.

CymiecTByeT Ipyro croco0 ompeneseHus YJIOBHOW MPOTSHKEHHOCTH, B KOTOPOM YpPOBEHB
¢dukcaruu [13I1 oTcunTHIBAIOT OT MAaKCUMAIBHOTO dXOCHTHAA OT nedexta. HaxomsT MakcuManbHBIH
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axocurHai oT Aedekra — nojoxkenue [1311 1. Tlo skpany nmpubopa oTmMeuaroT ypoBeHb (hUKcaAIuy Ha 6
nb MeHble MaKCUMallbHOW aMIUIMTY/bI U, Aajiee, ONpeAesstoT Kpaitnue nosnoxenus 11911 2 u 3, B
KOTOPBIX aMIUIMTYAAa JXOCHTHAJla HAXOJUTCSI Ha 3TOM ypoBHE (uKcanuu. JIMHEHKON H3MepstoT
YCIIOBHYIO ITPOTSDKEHHOCTH AL.

[IpencraBnenHsie JBa croco0a W3MEPEHHUs YCIOBHOM MPOTSHKEHHOCTH Je(deKTa IarT
pas3uyHbIe YUCIICHHBbIC 3HaueHus. CleayeT ObITh BHUMATEIBHBIM K TOMY, KaKUM CIIOCOOOM HY>KHO
WU3MEPSTHh YCIOBHYIO TIPOTSHKEHHOCTh. OTH JI€Tald JOJDKHBI OTOBApUBAThCA B HHCTPYKITUAX
Hepa3pylIaero KOHTPOJI.

9.5.5 3anomMuHaHue pe3yJIbTATOB KOHTPOJISA

Opranu3anus MEHIO COXpPaHEHUS JaHHBIX  YIBTPAa3BYKOBOIO  KOHTPOJS  IMOJIPOOHO
paccmarpuBaetcs B 117.5. B pexume «Y3 KOHTposb» Mepexoi K 3allicu AaHHBIX IIPOU3BOAUTCS IPU
Haxatuu KHonku «Jlanusie». I[lpubop aBromarnuecku BbeIOuMpaer MeHio «CTOII», pa3zBepTka
HXOCUTHAJIOB 3amMopaxkuBaetcs. Ha skpan mpubOopa BBIBOJUTCS OKHO 3amucu JaHHbIX Puc.9.5.5.1.
Ecin HYy)XHO OTMEHUTH 3alMCh, HAKMUTE KHONKY «J/laHHBIE» ellle pa3 WIM HAKMUTE KHONKY «Y3
KOHTpoIb». OKHO «3amuch maHHbIX B MDAV XXX» mponanaer. Jls mpomoKeHHs KOHTPOIS
oTMmeHuTe BbIOOp MeHIo «CTOID».

Ecmu Bce ¢aitiel Y3 KOHTpOJS 3amucaHbl B DHEPrOHE3aBUCUMYIO MAaMATh, TO MPH HaKATHH
kHOMKH «Jlanubie» BeiBoautcs okHO «[lamsate ganubeix Y3K 3ATIOJIHEHA! ...».

[lepen 3ammcei0 AaHHBIX B (aill HY)KHO BBECTH KOMMEHTapUU M CO3JaTh TOJOCOBOE

cooOIeHue.
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Puc. 9.5.5.1. MeHro 3anucu JaHHBIX yIbTPa3ByKOBOI'O KOHTPOJISL.

BBon TtekcroBoit mH(popmammu. YCTaHOBUTE MapKep Ha OJHY M3 CTPOK KOMMEHTapuil H

HaXMHTE KHOTIKY . Torma B pegakTHpyeMoi CTpOKE MOSIBISETCS MUTAIOIIUNA KypcOp U BBHIBOJIUTCS
OKHO ¢ Tabyumei cumBonos (Puc. 9.5.5.2.A). 3nech kHomkamu T, «, —, ¥ YKa3bIBAE€TCsSl CUMBOJI B
TabnuIe, KHOMKOH  Mpou3BOAUTCS Mepeiada 3TOr0 CUMBOJIA B CTPOKY. CUMBOI BBOJAUTCS B CTPOKY B
no3uIuu Kypcopa. [Ipu 3ToM Kypcop mepexoauT B CIEAYIONIYIO TO3UITHIO.
OxkHO ¢ Tabnuilell CUMBOJIOB HcTONb3yeT KHONKU F1, F2, F4. B HuxHe# yacTu OKHa ecTh MOJCKa3Ka
pabotsl kHOMOK. Knonkamu F1, F2 mpou3BoauTtcs mepeMenieHne Kypcopa B peIakTHPYyeMOi CTPOKE.
[Ipu Haxkatum kHOMKU F4 okHO ¢ TabnwIell CHMBOJIOB 3aKphIBae€TCS, MPUOOP BBIXOIUT M3 pEKHMA
PENaKTUPOBAHUS CTPOKH.
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B)

Puc. 9.5.5.2. BBog 1onoaHUTENbHON HHPOpMAIIH.
A) 3amnuce TeKCTa KOMMEHTapHil.
b) Beox ronocoBoro cooOuieHus.
B) IIpocnymirBanue roaocoBoro COOOIIEHHUS.

["'onocoBoe coob1ieHre HaYMHAET 3aUChIBATHCS IPU BhIOOpE 3nieMeHTa MeHIo «Cka3aTth» (Puc.
9.5.5.2.b). VYcra"oBuTte Mapkep Ha neMeHT MeHio0 «Cka3zaTh» M Haxkmute KHOmky <.  Torma
BKJIFOUAETCSl 3allUCh 3BYKOBBIX CHUTHAJIOB C MHUKpPO(OHA, BCTPOEHHOro B NpuOOp, a Ha B3KpaHe
oToOpakaeTrcst okHO Tiporecca 3amucu ¢ 3aroyioBkoMm «'OBOPUTE!». JlanHO€ OKHO HCHOJB3yeT
kuorkn T, 4 st perymuposky ayBcTBHTETBHOCTH MHKPO(GOHA. OKHO COTEPIKUT CTPOKY MOACKA3KH
«Yeunerne TNy u cTpoky kodbhdummenta mepenaun ycwimrens (1b). B HmwkHeW cTpoke OkHa
BBIBOJIUTCSl TEKylIlee BpeMs 3alliCHu TOJIOCOBOrO coolOmieHus. lmeercs Takxke WHIUKATOP
MHTEHCUBHOCTHU 3BYKOBOT'O CUTHAJIA.

Ecnu B mpoliecce 3anucu roocoBoro cOOOIIEHNs HaXKaTh KHOTIKY «J, TO 3aIMCh MpeKpaIiaercs,
okHO «'OBOPUTE!» nponanaer. Kpome TOro, 3anuce npekpamaercss aBTOMAaTHYECKH 110 UCTEYEHUHN
Bpemenu 31,7 cekyHa.

Cnegyer OTMETUTb, UTO TOJOCOBOE COOOIEHHWE 3amuchiBaeTcs MpsMo B  ¢ailn B
SHeproHesaBucuMon mnamsaTH. IloaTomy, ecnu co3maTh ro0COBOE COOOIIEHHE, HO HE COXPaHATh
JaHHbIe B (hailil, TO B AajbHEHIIEM IIPH MPOCMOTpPE JaHHBIX KOHTPOJIA 3TOT (hailn OyaeT oToOpakaTbes
KaK He coJepkaiuii ”HGOpMaIuu. A roJIOCOBOE COOOIIEHNE MOXHO Oy/IeT MPOCIIyIIaTh.
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OnemeHT MeHIO «lIpociymaTey HUcmonb3yeTcs Ui IPOBEPKU KauecTBa CO3JaHHOTO TOJIOCOBOIO
cooOIIeHUsl. YCTaHOBUTE Ha HEro Mapkep U HaXMUTE KHOMKY <. ToT yac HauumHaeTcsl BBIBOJ
3BYKOBBIX JIaHHBIX Ha JMHAMHK, YCTAHOBJICHHBII B mpuOope, U Ha dKpaHe OTOOpakaeTcsi OKHO C
saronoBkoM  «CJIVIIIAMTE!» (Puc. 9.5.5.2.B). Bo Bpems 0TOOpaeHHs OKHA KHOIIKH Tl
VIPABISIOT TPOMKOCTBIO. Bo BTOpOii cTpoke okHa oToGpakaercs moxckaska «pomkocts T, I». B
TpPeThel CTpPOKe MoKa3aH Kod(hduuMeHT nepenauu ycuiauTens BocrnpousBeneHus (nb). B Hikuei
CTpOKe OTOOpaxkaeTcs TEKyIlee BpeMsi ToJI0cOoBOro coobimieHus (c¢). B mpaBoil wactu oxHa umeercs
UHANKATOP HMHTEHCUBHOCTH T0JIOCOBOrO curHana. [lo OKOHYaHWM MNPOUTPHIBAHUS COOOIECHUS
IMHAMHK oTKitouaercss 1 okHo «CJIYIIAMTE!» nponagaer. MoHO IPeKpaTHTh BOCIPOM3BEACHUE
paHblIe, HA)KAaB Ha KHOIKY . [loBTOpHOE HakaThe Ha KHONKY ) MHUIMUPYET BOCIIPOU3BEACHUE C
camoro Hayarna.

Eciu Bo3HMKIA HEOOXOIMMOCTh H3MEHUTH TOJIOCOBOE COOOIICHHE, €ro MOKHO CO3/aTh
3aHOBO. [1j1g 3TOrO BHIOCPUTE PNIEMEHT MEHIO «CKa3aTh» U CHOBA CKaKUTE COOOILIEHUE.

3anuch B (ailnl NaHHBIX YIBTPa3BYKOBOTO KOHTPOJIS OCYIIECTBISIETCS BHIOOPOM 3JIEeMEHTa
MeHIo «COXpaHNTb B (aiii». JJaHHbIe, TIOArOTOBICHHBIE PU BBI30BE OKHA «3amuch JaHHbIX B DA
XXX» U yCTaHOBJICHHBIE B €T0 3JIEMEHTaX MEHIO — 3amuChIBalOTCs B (aiiin. Ecnau 3amuce JaHHBIX B
SHEProHE3aBUCUMYIO MaMsTh IMpoluia 6e3 omHuOOK, Ha PKpaH BBIBOAUTCS cooliieHue «CoxpaHeHHe
naHHbix OK», B IpOTUBHOM Cily4ae BBIBOJIUTCS HHPOpMAIUs 00 OMIMOKax.

9.5.6 IIpocmoTtp ¢aiinoB yaIbTPa3ByKOBOr0 KOHTPOJS

[lepexon K MpOCMOTPY pE3yJbTAaTOB YJIbTPAa3BYKOBOI'O KOHTPOJIS OCYIIECTBISETCS M3 OKHA
COXpaHEHHs NaHHBIX «3amuch maHHbx B GAMIT XXX» mocie BeiGopa snementa Merio «[lepexos B
npocMoTp». Bua skpana B 3ToM pexume nokasas Ha Puc. 9.5.6.1.

B pexxume npocmoTpa npubop BBIBOAUT HA 3KpaH JaHHbIE U3 ¢ailioB. [IpuueM u3 kaxaoro
daiina 3arpyxkaercs HacTpoidka mpubopa. OToOpakeHHE CHTHAJOB W HM3MEPEHHE UX IMapaMeTpoB
MPOU3BOJIUTCS COTJIACHO ATOM HACTPOMKE, T.€. BOCIPOMU3BOJATCA BCE YCIOBUS, KOTOphle OBbLINM B
MOMEHT 3alucH JaHHbIX. [Ipu mepexoze B peXHM TNPOCMOTpPa BBIBOAUTCS HHPOpPMAILUS W3
nocieaHero (aiina, 3aMCaHHOTO B YHEPIrOHE3aBUCUMYIO MTaMSTh.

Homep ¢aiina, a Taxke nata W BpeMms €ro 3aluCH BCerja OTOOpaXkaeTcsi B OKHE
PacIOIOKEHHOM B JIEBOM BEpXHEM yriay 3kpana (cMm. Puc. 9.5.6.1.). Ecnu B (aiine HeT naHHBIX, T0JIe
aTHI 3aII0JITHIETCS CUMBOJIOM «#».

EE'AHJ'I 003 ; b 31,0+00.086 DANN 166
09,10,02r 12:46 SHHHHHEHHE

i

HET AAHHBIX B ®AANE

-12

: wh‘: . . _. _.. :123
fe D 10 20 080 B0 0 ke
- ¥apTa - XapTa
anHnDDSgE AT AL gg&i"::;ﬂﬂ;gmﬂﬂﬂ““? ¢ﬂ""1ﬁﬁ§§ maMATH
A) b)

Puc. 9.5.6.1. Bug skpana npubopa B pekuMe NpocMOoTpa JaHHBIX YIbTPa3BYKOBOTO KOHTPOJIS.
A). U3o6paxkenue 3xocurHanos u3 ¢aiina 003.
b). B (aiine 166 HeT naHHBIX.
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B pexxume mpocmoTpa ecTh IJIaBHOE MEHIO, OPraHM30BaHHOE B BUJIE OKOH B HIKHEH 4acTu
9KpaHa. BBI30B 3JIEeMEHTOB TJIaBHOTO MEHIO MPOM3BOAMTCS MpU HaxaTuu KHomok F1 — F4,
PacIOI0XKEHHBIX MOJ] OKHAMHU. [ TaBHOE MEHIO COIEPIKUT CIIETYIOIINE JIEMEHTHI:

5. «baitm XXX» - nmpocMoTp uHGOpManuu B daiie.

6. «Kaprta mamsatu» - 0030p 3amoIHEHUs] TaMSITH, CTUPAHHUE JaHHBIX.

7. «CenexkTop» - U3MEepEeHUe MapaMeTpoB YIbTPA3BYKOBBIX CUTHAJIOB.

8. «DyHKIUUY - MPOCMOTP CUTHAJIOB, MOJIYYEHHBIX B aHAIOTUYHOM MEHIO «DYHKIMW» B PEKUME

«Y3 KOHTPOJIbY.

Ecnu ¢aiin He comepxuT uHPOpManuu, 37eMEHThl TiaaBHOro MeHio «Cenektop» U «DyHKIUN»
onokupyrorcs. Ix nzo0pakenue He BBIBOAUTCS Ha dKpaH. PaccMoTpuM paboTy 3J1€MEHTOB IJIaBHOTO
MEHIO.

9.5.7 Menmw «®aira XXX»

JlaHHO€ MEHIO aKTUBU3HMpYETCs Nociie HaxkaTus Ha kHonky F1. Ha skpane mpubopa B BepxHeM
TIPAaBOM YIITy MOSIBIISETCS OKHO ¢ 3arooBkoM «DAMIT XXX» - Puc. 9.5.7.1.

Dnement Meno «DPAMIT XXX» npeanasHaueH [1is yka3aHus HoMepa (aiina. YCTaHOBHTE HA
Hero Mapkep. [Ipm HaxaTum KHONOK <—, —  MPOM3BOAUTCS IEpPEXOi K CIEIyIIIeMy WU K
npensinymemy daiimy. Homep daiina mamensercs Ha exaunauiry. ComepxuMoe Qaiiia aBToMaTHIeCKU
BBIBOJIUTCS Ha SKpaH.

Eciu ycTaHOBUTH MapKep Ha 371eMeHT Menio «DAMJT XXX» u Haxars KHONIKY o, mpubop
YCTaHABIIMBACT PEKUM IOCHMBOJIBHOTO pPEeIaKTUpOBaHHUS HOMepa daiina. [lose mMapkepa cTaHOBHTCS
OenbiM. TlosiBsieTcss Kypcop, OTMEYArOIIMK peJakTHpyeMblii CHMBOJ B HoMmepe daiina. Temnepn
KHOIIKAMH <—, —> H3MEHSETCS MO3HIKs Kypcopa, a KHonkamu 1, ¥ pemaktupyercs HoMep B JaHHOI
no3uuuu. [Ipy NOBTOPHOM Ha)XaTUM KHOIKH «! PEKUM OCUMBOJIBHOTO PEIAKTUPOBAHUS OTMEHSETCS.
[Tone Mapkepa CTaHOBUTCS YEPHBIM.

OnemeHT MeHio «[IpocMoTp» mpeaHa3sHaueH [UIsl BbIBOJA COIMYTCTBYIOIIEH HMH(OpMAaIUH.
VYcraHoBUTE Mapkep Ha JaHHBIA 3JIEMEHT MEHIO U HaKMUTE KHONKY . [lone mapkepa craHOBUTCS
oenbiM. [losiBnsiercs kypcop mon Haamucekio «IIpocMotpy». OIHOBPEMEHHO Ha 3KpaHE MOSBISETCS
OKHO, B KOTOPOM oOTOoOpaxaercs Homep (ailna, nara u Bpems, MHQopMmalus o0 yJIbTpa3ByKOBOM
npeoOpaszoBarene U JBe CTPOKHM KoMMeHTapuil. I[loBTropHOe Ha)kaThe Ha KHOIIKY ! OTMEHseT BbIOOD
3JIEMEHTa MEHIO, OKHO IIPOMNaJaeT.

OnemeHT MeHIO «[IpocMOTp» UMEeT pekUM aBTOMAaTHYECKOro MmpocMoTpa nHpopmanuu. s
BbIOOpa ATOr0 peXHMMa YCTAaHOBMTE MapKep Ha 3JeMeHT MeHio «lIpocMoTp» M KHONKamu <, —»
ycranoBute Haamnuch «IIpocmotrp ABTO». Torma okHo ¢ mHpopmaiuei octaercsa Ha skpaHe. [Ipu
U3MEHEHUU HoMepa (aiiyla CTpOKM B OKHE aBTOMaTudecku oOHOBIsitoTCs. Ecnu ykazath «IIpocMotp
HET», pexxuM aBTOMaTHYECKOTr0 IPOCMOTpa UH(POPMAIIMK OTMEHSIETCS.

AHajoru4HbIM 00pa3oM paboTtaeT 3neMeHT MeHIo «Ciymatey. [Ipu ero BeiOope kKHONKON « Ha
JUHAMHUK BOCIPOM3BOAMTCS IOJIOCOBOE cOOOIIeHHEe U3 JaHHoro (aiina. [ToBTopHOE HakaThe KHOMKU
 3akaHuMBaeT Bocmpou3sBejneHue. Bo BpeMs BOCHpoH3BeNEHHS rojioca Ha dKpaH BBIBOAUTCS OKHO,
KOTOpOE TIOKa3bpIBaeT mporiecc BocmpomsBeAcHus (cm. Puc. 9.5.7.1.). 3mecy kHONKamu Tl
perynupyetcsi rpoMKocTh. [1o okoHuanuu npocnymuBanus (depes3 31,7 ¢) 1TaHHOE OKHO MPOTaIaeT.

OnemeHT MeHio «CiymaTh» UMEET PeX UM aBTOMATUYECKOTO MPOCITYIIMBAHUS T'OJIOCOBOTO
coo0IeHusl. YCTaHOBUTE MapKep Ha JaHHBIN 1eMEeHT MeHI0. KHokaMu «—, — ycTaHOBUTE HaJANUCh
«Cnymats ABTO». Torna, npu u3mMeHeHUH HOMepa (aiisia, mpoCIyIlIiBaHUE TOJI0OCOBOTO COOOIIEHNUS
MPOUCXOJAUT aBTOMATHYECKH. JJaHHBIN pekum oTMeHsaeTcs ycTtaHoBKou «Ciymate HET.
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Puc. 9.5.7.1. Pexum npocMoTpa JaHHBIX YJIbTPa3ByKOBOI'O KOHTPOJIS.
Menro «daiin XXX» npu Beidope pexxuma «ABTO»
B anieMeHTax MeHo «IIpocMoTpy u «Ciymate.

Ha pucynke 9.5.7.1. moka3zan »5kpaH JedeKTocKoma B pEeXUME MPOCMOTpa JIaHHBIX
yIABTPA3BYKOBOTO KOHTPOJSL. 3/1€Ch BBIOpAH 3JIEMEHT riiaBHOro MeHIo «hain 003» u ycTaHOBIEHBI
PEKUMBI aBTO- IIPOCMOTPA U aBTO- IIPOCIYIINBAHUA.

B menro «@AMJT XXX» uMeercss BO3MOKHOCTb H3MEHEHHS TOJIOCOBOTO COOOIICHHS. Jluist aToM
LEIN CIY’KUT 37eMeHT MeHIo «Cka3aTh cHOBa». [Ipu ero BeIOOpE 0TOOpa)KaeTcsi OKHO C 3ar0JIOBKOM
«"OBOPUTE!» n npou3BoauTcs 3anuch rojJocoBoro cooduienus. [Ipouecc 3anucu TOYHO Takou xe,
KaK B MEHIO COXPAaHCHHS JaHHBIX HACTPOWKH WJIM JAHHBIX YJIBTPa3BYKOBOro KOHTpois. Criemyer
HAIllOMHHUTh, YTO HOBOE TOJIOCOBOE COOOINEHHE 3alHChIBA€TCS HAa MECTO CTaporo B
SHEproHe3aBUCUMON mamsTH. CleqoBaTeNbHO, CTapoOe€ TOJIOCOBOE COOOIEHHE B JaHHOM (haiine
pOTaaeT.

9.5.8 Menio «KapTa namsaTu»

Korna B mpubope 3amucano 0ombIoe KOITUYECTBO (ailyioB ¢ pe3ylbTaTaMu KOHTPOJS, Ba)KHO
OXBaTUTh B3TJISAOM MpojeTaHHyI0 paboTy. Takke momxkHa OBITh BOZMOXXKHOCTH OBICTPOTO MTPOCMOTpA
u BbIOOpa Qaiina. Mento «Kapra mamsTi» npeaHa3Hau€HO AJs TAaKUX orepanuii. MeHIo BBI3bIBAeTCS C
nomotiplo kKHomku F2. Ha skpane mpubopa mosiBisieTcs okHO ¢ 3aronoBkoM «Kapta caiino V3
koHTposs» (Puc. 9.5.8.1.).

Kapta ¢avinoe 43 kontpona [B-=cTe)
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Puc. 9.5.8.1. Mento «Kapta mamsatuy. Pexxum nmpocmotpa ¢haiioB yiabTpa3ByKOBOTO KOHTPOJIA.
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3neck  (Qailbl  AAHHBIX  YJIBTPA3BYKOBOTO KOHTPOJIS H300pa)keHbl B BHUIE  SYEEK,
pacroIoKEHHBIX B IIaxMaTHOM mopsake. Hymepanus ¢aiiioB ycTaHOBIIEHA clieBa — HAIPaBO U CBEPXY
— BHU3, T.c. ¢ain ¢ HomepoMm 001 m3o0pakaeTcst sIMEUKOW B BEPXHEM JICBOM yrity, a (aitn 216 — B
HIDKHEM NpaBoM yriy. Ecnu daiin copep XUt JaHHbIe yIbTPa3ByKOBOTO KOHTPOJIA, STYeiika OTMEYaeTcs
cUMBOJIOM «|» Ha yepHOM (POHE, eciTi HEeT — ssuelika UMeeT Oesblid PoH.

B okne «Kapra ¢aiisnoB Y3 KOHTpOJIs» €cTh MapKep, KOTOPBIN IepeMeniaeTcs 1o siueiKaM U 1o
3JIeMeHTaM MeHIo (CHu3y). Mapkep yrpasisiercss KHOKaMu T, —, —>, V. IIpH mepeMeleHnn Mapkepa
no siueiikam  (aitnos, nungopmanus u3 ¢aiina 3arpyxaercsa aBTOMaTHUECKU, MEHsETCs n300pakeHue
9XOCUTHAJIOB Ha 3aHeM (oHe 3kpaHa. Tekymuit Homep (aiina u aara 3anucu oToOpakaeTcsi B OKHE B
BEepXHEH JieBoi yacTu 3KkpaHa (cm. Puc. 9.5.8.1.).

Ecnu BbIOpaTh sf4eiiKy, Ha)kaB Ha KHOIIKY <, Ha 3KpaHe MOSBJISAIOTCS ABa OKHA. [lepBoe OKHO
OTOOpa)kaeT MpOIleCC BOCIPOU3ZBEACHUS TOJIOCOBOrO coolmieHus. OIHOBPEMEHHO TOJIOCOBOE
cooOIeHne BbIJAeTCsl Ha AMHAMUK. [0 OKOHYaHMM BOCHIPOM3BEIEHHS TOJIOCA OKHO IPOIAacT.
Bropoe okHO mnokaspiBaeT o0myr uHpopmanuio u3 ¢aina — Homep daina, naTy 3amucH,
uH(popMalrio 0 mpeodpa3oBarene U ABE CTPOKH KOoMMeHTapuid. [IoBTOpHOE Ha)kaTHe Ha KHOMKY
3aKpbIBACT 3TU OKHA. BBIBOJ ro0cOBOTO COOOIIECHUS MPEeKpaIIaeTcs.

B [1aHHOM MEHIO OpraHM30BaH pEXUM aBTOMATUYECKOIO IMPOCIYIIUBAHUS TOJIOCOBOTO
COOOIllEHUsI M AaBTOMATUYECKOro MpocMoTpa HHGOpManuu. 3Aech TMOCTOSIHHO OTOOpa)karoTcs
JIOTIOJIHUTEIIbHBIE OKHA, O KOTOPBIX TOBOPWJIOCH BhIlIE. Teneps npu nepemMerieHu Mapkepa 1no Kapre
naMmsTH, aBTOMATUYECKH OOHOBIsAETCS HHQOpPMAIMs B OKHaX M BOCHPOM3BOASTCS TOJOCOBBIC
coo01eHus u3 (ainos.

Pexxum ycraHaBiMBaeTcs B DJEMEHTaX MEHIO «ABTO-IPOCMOTp HHGOpMalUu» U «ABTO-
npocnymuBanuey. O6a snemeHta MeHo wumeror noie «JAA/HET». Ecmm ykazate  «{A»,
YCTaHABJIMBAETCS COOTBETCTBYIOIIUM PEXKUM aBTO. ..

[Tocneanuii anement mMeHio «CTEPETH BCE!» npeanasnauen st ouncTky (ailyioB JaHHBIX
YABTPAa3BYKOBOTO KOHTPOJs. BbeIOOp 5TOro sneMeHTa C TOMOIIbIO KHONKH  OTKPBIBAET OKHO
ctupanus ¢daitnos (Puc. 9.5.8.2.).

PpAUN 192 Kapta ¢avinoe 43 kontpona [B-=cTe)
S

Puc. 9.5.8.2. [Ipouecc cTtupaHus MaMsTH TaHHBIX YIbTPa3ByYKOBOI'O KOHTPOJIS.

OxkHo ctupanus QaitnoB comepxkut nBa snemeHta MeHio «CTUPAHUE» u «Boixog». B
BEpXHEN 4acTH OKHa M300pa)keH MHAMKATOp mIpouecca crupaHus. [Ipu BrI30Be OKHAa Mapkep Bceraa
YCTaHOBJIEH Ha 3JIEMEHT MEHIO «BBIXom».

Crupanue (aityioB MPOU3BOAUTCS CICIYIONIMM 00pa3oM. YCTaHOBUTE MapKep Ha DJIEMEHT
MeHIO «CTUPAHUE» n Haxmute KHONKY . C 3TOro MOMEHTa HAaYMHAETCS IMPOLECC CTUPAHMS
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daiinoB. [lo oxoHyaHwm cTupaHus Bcex (¢alaoB, eciu HE ObUIO OMMUOOK, HAa SKPaH BBIBOJUTCS
coobmenue «J/lanapix Y3K OGompme HET!». Ecnm oOHapykeHBI OmMOKM CTHpaHUsS, HAa JKpaH
BbIBOIUTCS MH(popManua o6 omubkax. B 3akmioueHue npuOop OOHOBISET OKHO KapThl MaMSATH.
Teneps Bce sueiiku (aitioB uMeroT Oenblii GoH. B HUX HET HHpOpMALIHH..

YcTaHoBUTE MapKep Ha 3JeMEHT MeHIO «BbIxom» U Haxxmute KHONKY . OKHO ctupanus (aiinon
3aKphIBacTCs. YTpaBlIeHHUE OT KHOMOK Tepemaercs okHy «Kapra daitnoB Y3 KOHTpOIs».
BHUMAHME! Bo Bpemsi ctupanus (aijioB 3ampemiaeTcss BBIKJIIOYATh NPHOOpP, T.K. 3TO MOXKET
MIPUBECTHU K BBIXOJY U3 CTPOSI HEKOTOPBIX OJIOKOB SHEPrOHE3aBUCUMOM MAMSATH.

9.5.9 Menw «Cenexktop»

Pabora meHio «CenexTop» B pexXuMe MPOcMOTpa (ailyIoB yIbTPa3BYKOBOIO KOHTPOJISI HUYEM HE
OTJIIMYAETCS OT TAKOTO K€ MEHIO, PEaIM30BaHHOrO B pexxnumax «Hactpoiikay u «¥Y3 KOHTPOIIb.

HyXHO MOMHHTB, YTO NMPH COXPAHEHUH JAHHBIX YIBTPA3BYKOBOTO KOHTPOJS B KaXKIbIA (aiin
3aIMCBIBAETCS HACTpOiiKa npubopa. M3mMepeHne nmapameTpoB yIbTPa3ByKOBBIX CHTHAJIOB C TIOMOIIBIO
CEJICKTOpa TMPOM3BOJIUTCSA COTJIACHO HACTPOMKE, 3arpy>KeHHOM u3 maHHOro daina. Pe3ynbrarh
U3MEPEHUI BCET/Ia COOTBETCTBYIOT TEM YCIOBHSIM, KOTOpBIE ObUTM TpH coXpaHeHWu aitna. D10
KacaeTcs M3MEpeHHUs 3a7epKku |, koopauHat aedexro X, Y, H u aMIumnTy CUTHAIOB, HaiiICHHBIX
OTHOCUTENBHO cTpoboB AC/I.

9.5.10 Men1w «®yHKIIHN»

Mento «@yHKIMM» NpeAHA3HAYEHO AJI IPOCMOTPA CUTHAJIOB, CO3JAAHHBIX B TAaKOM K€ MEHIO B
pexxume «Y3 KoHTposib». Bcee omepanuu JaHHOIO MEHIO MOBTOPSIIOT paboTy MeHKo «DyHKIuUn»
pexxuma «Y3 KOHTpOJb». 31ech MEHIO «DYHKIUW» MPOU3BOAUT TOJIBKO OTOOpa)KEHHWE CUTHAJIOB M3
¢aiina 1 u3MepeHue UxX napameTpoB.

Meno «®yHKIMU» COAECPKUT ABa ieMeHTa «CurHan u3 MeHio «3anoMHuTh» U «lIpober
«AHaIU3M.

[Ipu ycraHoBKe Mapkepa Ha 3JeMEHT MeHI0 «CHUrHal W3 MEHIO «3allOMHUTB»» Ha 3KpaH
npubopa BBIBOJIUTCS JIBE pa3BepTKU. Ha o1HOM U3 HUX M300paXkaroTcss OCHOBHBIE CUTHAJIBI, HA APYTroi
— CHUTHAJIbI, CO3/JaHHbIE C MOMOIIbIO (PYHKIUHU «3alIOMHUTHY» B PEXHUME YIbTPa3ByKOBOTO KOHTPOJI.
Bce curnanel cunThiBaroTCs U3 Qaiina.

VYcraHoBKa Mapkepa Ha BTOpO# anieMeHT MeHio «lIpo0er «AHanu3»» akTUBUPYET N300pakeHue
orubaromeil npodera Ha skpaHe npubopa. Ha pasBepTke mosiusercss mMapkep npobera. Temepb ¢
MOMOIIBIO KHOTIOK ¢—, —> YCTaHaBJIMBAETCs MOJI0KEHUE MapKepa mpolera Ha pa3BepTKe.

Ecnu snemenT meHio «IIpoGer «AHanu3»» He BbIOpaH, MapKep B OKHE UMEET YepHbIi (oH, TO B
JI0YepHEM OKHE 0TOOpaxaroTcs mapaMeTpsl Mapkepa mpobera. 3/1eCh BHIBOJAATCS MapaMeTpbl TOUKHU, HA
KOTOPYIO YKa3bIBaeT Mapkep npobera: Am — amiuintyaa orubaromeif, Tm — Bpems 3anepxku, Xm —
koopaunHata X, YM — koopauHata Y. AMIIHTyna oruaromeil u KOoOpAMHATBI MapKkepa mpobera
pPacCUUTHIBAIOTCS B COOTBETCTBUM C HACTPOMKOM Mmpubopa, 3arpy>keHHOHN U3 (aiina.

Ecnu snement menio «IIpoGer «AHnanu3»» BbIOpaH (Oenblii ¢oOH), MPOU3BOIUTCS aHAIU3
orubaromieil mpobera B pailoHe Touku Mapkepa. Haxoaurcs MakcuMyM NuKa OrumoOaromiei, 3areM Ha
ypoBHE —6 b OT Hero omnpenenseTcs MUpHUHA OTHOAIOLIeH U PACCUUTHIBAIOTCS MapaMeTphl JTaHHOTO
nuka: Al — ammmutyna nuka, AT — mupuna nuka (Mkc), AX — ycinoBHas mMpuHa aedexta (Mmm), AY —
ycioBHas BbIcoTa Aedekta (MM). [lpudyem pacueT yclIoBHBIX pa3MepoB MPOBOJUTCS B COOTBETCTBUU C
HACTPOWKOH rimyOMHOMepa, 3arpykeHHoi u3 ¢aitia. Ecnu anroputm aHaim3a 3aBeplinics YCIEIIHO
(MUK HalJleH W Bce pacueThl BBIIOJIHEHBI), TO MOSABISAETCA JIOUYEPHEE OKHO H3MEpPEHHH YCIOBHBIX
pa3MepoB, B KOTOPOE BBIBOJATCS Pe3yibTaThl 00padOTKU MHKa OrubaroIei.

131 https://a3-eng.com/



46.5537.001.01.000 PO

9.6 MH3mepeHHe aKYCTHYECKHMX XapPAKTEPUCTHUK MaTepHaoB. ATTecTalusi 00pa3ioB.

YabpTpazBykoBoil nedekrockon YJI9812 pa3zpaboTaH ¢ yueToM peIlIeHUS METPOJIOTHYECKUX H
UCCIIeIOBATEIbCKUX 3a1a4. [Ipubop cHaOXEeH KaJIuOpOBAHHBIM ATTEHIOATOPOM U MPEIM3HOHHBIM
U3MEpHUTENIEM 33/ICP)KKU CHTHAJIOB. DTO MO3BOJISICT MCIOJIB30BaTh €r0 JJIs aTTecTallid 00pasloB IO
BPCMCHH IMPOXOKACHHUA YJIBTPA3BYKOBBIX BOJIH W IJId HU3MCPCHUSA (I)I/I?)I/I‘-ICCKI/IX XapaKTCPUCTHUK
MaTepUalioB — 3aTyXaHUs U CKOPOCTEH 3BYKa.

9.6.1 IIpeuM3HOHHBbIe U3MepPEHHs BPeMeHH NMPOXO0KAeHUsl YJIbTPa3BYKOBBIX curHajoB B CO

Yacro BcTpevaeTcs 3a/1a4a TOYHOTO U3MEPEHUsI BpEMEHH MPOXO0KICHHUS B BOJIH B 00pasie. ITo
aTTecTalMss MEp SKBHBAJICHTHON yJIbTPa3BYKOBOHM ToumuHbl (KoMIUIeKT obpasmoB KYCOT-180),
KOMILIEKTOB cTaHAapTHHIX oOpa3noB Tuna KMT u KM/, crannaptasix o6pasmnos o 'OCT-14782-86
CO-2, CO-3.

PaccmoTpum 001l moixo1 K U3MEPEHHUIO BPEMEHU MPOXO0KIeHUS BOIH. [[71s1 mpo3By4YnBaHUs
oOpa3lia HCIONB3YIOTCS MpsIMbIe COBMEIIEHHBbIE MpeoOpa3oBaTenu. [Ipudem MOryT mnpuUMEHATCS
mpeoOpazoBaTeNy, U3Iy4aroIlie Kak IpoAoIbHbIe, TaK U MOoNepeyHble BOIHBL. CXxeMa Mpo3ByYUBaHUS
CO u BHJI 3XOCUTHAJIOB MpecTaBieHbl Ha Puc. 9.6.1.1.

[Ipu mpo3ByYyMBaHUU CTaHIAPTHOrO OOpas3la MPSMBIM YIBTPa3BYKOBBIM IpeoOpazoBaTeieM
dopmupyeTcsi  cepusi  JOHHBIX  OXOCHUTHAJIOB.  YIBTPAa3BYKOBOM  30HAMPYIOIIMNA  HMMITYIIbC
pacrpocTpaHsieTcsl BAOJb 00paslia U MOCIEAOBATEIbHO OTPAXKAEeTCS OT HUIKHEH M BEpXHEH TIpaHuIl
CO. I'nmaBHo# arTecTtyemoi xapakrtepuctukoid CO sABisieTcsl BpeMsl MPOXOKACHUS YIbTPa3BYKOBBIX
CHUTHAJIOB TCO, KOTOPOE OIMpPEaENsIeTcss KaK PasHOCTh BPEMEHH 3aaepskku epsoro (t1) u Broporo (t2)
JIOHHBIX 9XOCUTHAJIOB

Tco=12 —t1.

311 .
1 .EI.DHHbefi AXOCHrHan 2 A0HHEIM 3 50CKHMHan
cO _SH o,
75
50
25
0
H .25
50
75
2.5 MEC
L 3 r . tQ .
A) B)

Puc. 9.6.1.1. [Ipo3ByunBaHue CTaHAapTHOTO 0OpasIa.
A) Cxema mipo3ByunBanusi. CO- crangaptabiid oopasern, [1311- mbe303nekTpryeckuii
npeoOpazoBarens. H- pasmep oOpasiia B HalpaBIeHUN MTPO3BYUNBAHUSI.
b). Bug sxocurnanoB yinbTpa3BykoBOro npeodpazonatens. 3M- 30HAMpyOMNN UMITYIIbC.
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Bpems Tco cooTBeTcTBYeT MyIrHE TTpo0era BOJIH MO 00pa3ily OT BEpXHEH ero rpaHu J0 HIKHEH
u o0partHo, T.e. o0mias JiuHa mpobdera BosH coctaBisieT 2*H. Tlockonbky Bpems mpobera BoiaH TCO U
JMHa rpodera 2*H u3BeCTHBI, TO 00pa3el] MOXKET ObITh aTTECTOBAH IO CKOPOCTH YJIbTPa3BYKOBBIX
BosiH C. OmpeniesieHue CKOpOCTH IPOBOTUTCS 10 AJIIEMEHTAPHOH Gopmylie

C = 2*H/Tco.

OtmeTuM, YTO eclii IpeoOpazoBaTeslb H3Iy4aeT MPOJOJbHBIE BOJIHBI, HU3MEPSETCS BpEMs
MPOXOXKACHUS MPOAOIBHBIX BOJIH U UX CKOPOCTh. Ecnu ke nmpeoOpa3oBarenb U3IydyaeT MonepeyHbie
BOJIHBI, U3MEPSIETCS BPEMSI IIPOXO0KICHUSI U CKOPOCTh NONEPEYHBIX BOJIH.

[Ipy wu3MepeHun BpeMeHH [CO C BBICOKOH TOYHOCTHIO HAYMHAIOT CKa3bIBaThCA
UHTEp(PEepEHIIMOHHbIE  HMCKaXEHHUA  dXocurHanoB.  [lpunHnun  dopMupoBaHHMs  HCKaKEHHH
neMmoHctpupyer Puc.  9.6.1.2. PaccMoTpuMm mpolecc HU3Iy4YEHHUs, OTPaXEHHUsT M MpHema
YJIbTPa3BYKOBBIX BOJIH.

VYbTpa3ByKOBOM 30HIUPYIOUINI HMMITYJIbC BO30YXKIAeTCd Ha MOBEPXHOCTU MpPHIICTaHUS
npeoOpazoBarenst ¢ CO. Ha Puc. 9.6.1.2. moBepxHOCTh 0003HaueHa Smoam. Kaxaplii smeMeHT
MOBEPXHOCTH, Hampumep 1, HU3Iy4daeT YIbTPa3BYKOBBbIE KoOJIe0aHUS C KpPYroBOW Juarpammon
HanpaBieHHoCcTU. O0Iee MmoJyie U3JIyuyeHus: B MPOCTPaHCTBE (POPMUPYETCS MYTEM CIIOKEHHUS BOJH OT
BCEX 2JIEMEHTAPHBIX U3Iydaresnei (MHTepdepeHIs BOIH).

BonHbl pacnpocTpaHsoTcs Mo 00pasily, JOCTUTAIOT MPOTHUBOIIOJIIOKHONW TOBEPXHOCTH H
oTpaxkaroTcst oT Hee B obOnactu Sa. CornacHo mpuHIMNa [folireHca Kaxablil 2IEMEHT OTpakarolen
MOBEPXHOCTU SIBJISIETCS. BTOPUYHBIM M3Jy4yaTelleM YIbTpa3ByKoBbIX BosH. Ha Puc. 9.6.1.2.
oTpakaroIuid 31MeMeHT o0o3HadeH OykBoW «Oy». OOmiee moje OTPaKEHHBIX BOJIH aHAJIOTUYHO
oOpa3zyercs 3a cieT CyMMUPOBAHUS OJIeH BTOPUYHBIX H3TydaTenel (MHTepdepeHIus).

Tenepb BOJTHBI TOCTUTAIOT MOBEPXHOCTH MpeoOpazoBaresi, GopMUPYETCS] JOHHBIM 3XOCUTHAI.
OnH mpezacraBnsieT coO0H CyMMY CHUTHAJIOB OT JJIEMEHTOB MOBEPXHOCTH IMbE303JEMEHTa, TOUYKH R.
Takum oOpa3zom sxocurHan B CO oOpasyeTcss MOCPEeICTBOM CYMMHPOBaHHUSI CHUTHAJOB OT BCEX
unydaronmx 1, orpaxkaronmx O u mpuHuUMarommx R snementoB moepxHocted. Ha Puc. 9.6.1.2.
XOpOIIO BUIHO, YTO IYTh YJAbTPa3BYKOBBIX BOJIH OT 3JIEMEHTAPHOTO M3JIydaTessd IO OTpaxarels U
00paTHO K MPUEMHUKY U3MEHSIETCS B 3aBHCUMOCTH OT X I'€OMETPUYECKOro pacrnoioxkeHus. [Toatomy
JOHHBIM 3XOCUTHAI €CTh CyMMa CHUTHAQJIOB 3JEMEHTOB HW3JIYYEHHS C Pa3Iu4YHbIMHU 3aJ€pKKaMHU.
MaremaTtrueckoe oInucaHue SBJICHHS MHTep(GEpeHIIMH BOJIH MPOM3BOAMTCS C MOMOIIBI0 MHTErpaia
Openens.

VckakeHUs] HXOCUTHAJIOB, CBSI3aHHBIE C WHTep(depeHIreil BOIH, CO3Mal0T MOTPEUTHOCTh B
ompeeNeHuu BpeMeHU Tco. Jlemo OclmoKHAeTCs TeM, YTO HUHTepPPEpEeHIMOHHYIO MOTPEUTHOCTh
3a/IEpKKH 3XOCUTHAIA HEBO3MOXHO OMPEEIUTh B dKCIEpUMEHTE. MOXHO TOJIBKO MPHUHATH MEPHI K
YMEHBIIIEHUIO TOTPEIIHOCTH, @ HMEHHO TPEIbsIBUTH TPEOOBAHUS K MMapaMeTpaM peoOpazoBaTes.

Cy1ecTByeT TecT, MOKa3bIBAIOIIUN Hamu4ne HHTep(epeHIIMOHHBIX HaberoB BoH. CyIIHOCTD
TECTa COCTOMUT B clieayromieM. M3mepstor BpeMs 3aaepxku nepBoro t1, Broporo {2 u eme tpersero t3
JIOHHBIX dXOocUTHaNOB. Ecnu nnTepdepeHius BoIH He CO37aeT MOTPEIIHOCTH, TO JIOJDKHBI COBIAIATh
Pa3HOCTU BpEMEH
Atlz =12 - tl, Atzg =t3 -t2.

HpaKTI/I‘-ICCKI/I HCO6XOIII/IMO IMPOBCPUTH HACKOJIbKO CHUJIBHO OTJIMYAOTCA BCIUMYHUHBI At, n At23
N0 OTHOHICHUKO K HOTpCHIHOCTHU I/IBMCpCHI/Iﬁ BPCMCHH. BBIpaSI/IM JaHHYIO TIIPOBCPKY B BHIC
HCPAaBCHCTBA

| Aty - Atys | < 4*At,

rzae: At — morpenrHocTh U3MEPEHHs BpEMEHH YIIbTPa3BYKOBBIM 1€(DEKTOCKOIIOM.
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ARYVCTHYECKAA OCH
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Puc. 9.6.1.2. UnTepdepeHIys BoJIH B CTaHAAPTHOM 00pasIle.

Crnenyer mom4YepKHYTb, YTO BOCIPOHM3BOAMMOCThH IiaBHOW Xxapakrepuctukun CO, BpemMeHH
MIPOXOXKACHUSI YIbTPa3BYKOBBIX BOJH (Tco), oGecrieunBaeTcsi TOJIBKO MPU COOTIOIEHUN TPeOOBaHHM K
npeoOpa30BaTeIIsIM M MPH BBITIOJIHEHUHU TECTa Ha OTCYTCTBUE MHTEPPEPEHIIMOHHBIX UCKAKCHUH.

s ompenencHUss BPEMEHU 33JCPKKU DXOCHTHAJIOB HCIIOJB3YETCS CIIOCO0 HM3MEPEHHS T10
Hepexoy XOCUTHaA Yepe3 HOJb. JIaHHBIN crioco0 u3MepeHus 00J1a/1aeT BRICOKON CTa0MIBHOCTBIO U
BBICOKOH TOYHOCTHIO, T.K. TOJOKEHHE TOYKM Tepexoja CHUTHala dYepe3 HOJIb HE 3aBUCUT OT
aAMIUTUTY/Ibl CUTHAJIA.

Briie mpuBeneHHas METOIWKA HM3MEPEHUS 3aJCpKKH OSXOCHUTHAIOB YYUTHIBAET HE BCE
norpemHoctd. CymecTByer eme pa3dpoc pasmepa CO B mpeaenax IOBEpXHOCTH BBOJA
YVIABTPAa3BYKOBBIX BOJNIH U TMOTPEIIHOCTh, CBSA3aHHAs C KayecTBOM aKYCTHYECKOrO KOHTaKTa
YIABTPa3BYKOBOTO MpeoOpa3oBaTensi ¢ MOBEPXHOCTHIO BBoJA. [locnmemHsisi mMOTrpemHoCcTh 3aBUCUT OT
miepoxoBaToctd  moBepxHocT CO ¥ OT TONIMIMHBI CJOS KOHTAaKTHOM JKUIKOCTH MEXKIY
npeoOpasoBaresieM 1 moBepxHocTbio CO.

OnpeneneHne 3TUX TMOTPEIIHOCTEH MPOU3BOAUTCS MOCPEACTBOM MHOTOKPATHBIX W3MEPEHHI
BPEMEHH NPOXOXACHUS YIbTPAa3BYKOBBIX BOJH B pa3IUYHBIX ToYkax moBepxHocTd BBoga CO.
Pexomennyercs mpoBoauTh HEe MeHee 8§ m3MmepeHuil. Jlamee mpoBOAMTCS cTaTHCTUYeckas 0OpaboTka
pe3ynpTaToB u3MepeHuid. OrmnpenensieTcss MaTeMaTUYeCKOe OXKUJAAHME BpPEMEHH, IUCTIepCUs u
HOTPEIIHOCTD B AOBEpUTEIbHOM nHTepBaie 0,95.

OO01mast morpenrHoCcTh aTTECTOBAHHOTO 3HAYEHUS BpeMEHU mpobera BOH MPEJICTaBIsIeT CO00M
CYMMY TMOTPEIIHOCTH alMapaTypHOU U MOTPEIIHOCTH, CBA3aHHON ¢ reomeTpudeckumu pazmepamu CO.

9.6.2 Onmnpeaenenue 3aTyXaHus BOJH B MaTepuaJe

[IpumeHeHre cucTeMbl BPEMEHHOM PETyIMpOBKH YyBCTBUTENbHOCTH B cTuie «Teop. Pacuer»
TpeOyeT BBOAA KoddduliMeHTa 3aTyXaHHsl MTONEPEYHbIX BOJIH B MaTepuaje. AKTyallbHa TaKKe 3aj1ada
aTTecTallid CTaHJApPTHBIX 00pa3loB Mo 3aTyxaHuio BoJH. Kpome Toro, xosdduuueHt 3aryxaHus
ABiseTcs (U3MUECKUM IapaMeTpoM MaTepuala, XapaKTepU3yIOIIUM €ero coctosiHue. l3ydyeHnue
Kod(uLMeHTa 3aTyXaHHsI IPEACTABISET CAMOCTOATEIbHBIN HHTEPEC.
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B uHCTpyKIUSAX yABTPa3BYKOBOIO KOHTPOJIS HU3JENHNA, a TakKe B APYTUX METOIUYECKUX
JOKYMEHTaX KpallHe peAKo MPHUBOJAATCA AAHHBIE O 3aTyXaHHHM BOJH B MeTaiie. B cBs3u ¢ 3TuM
paccMOTPUM METOJIMKY OIpeeeHus K03 PUIeHTa 3aTyxanus yiabTPa3ByKOBBIX BOJIH.

CrenaeM HEKOTOpBIE MpeABapUTEIbHBIC 3aMedanus. B o0iem ciaydae 3aTyxaHue BOJH MOKHO
ONpEeAeUTh 1O YMEHBUICHUIO AaMIUTUTYIbl YJIbTPAa3BYKOBOTO CHUTHAJA, MPOILEIIEr0 HEKOTOpOe
paccrosinue B Marepuaine. VMcmnonbs3dyem sxomeron [uis 3Toi nenu. CxeMbl MpO3BYyYHMBaHUs 00pa3lioB
noka3ansl Ha Puc. 9.6.2.1. 3aTyxaHue BOJIH onpenessercs N0 COOTHOLIEHUIO aMIUIUTY/L 9XOCUTHAJIOB
OT OJMHAKOBBIX OTpaXkaTeJeil, pacHoJOKEHHBIX Ha pa3nuyHoM paccrtosHuud ot [IDI1. Onnako,
YMEHBIIEHUE AaMIUTUTYIbl HSXOCUTHAJA OT OTpaXkaTels C YBEJIMYEHHUEM PpACCTOSHUS JO HEro
xapakrepusyercs TpeMs 3 dexkramu:

- Pacxoxnenue ynabTpa3ByKOBOro Iiydka. B nmanbHeil 30He ynbTpa3BykoBoro mnojs [IOI1
BBITIOJTHSIOTCS TEOPETHYECKHE 3aBUCMMOCTH M3MEHEHHUS aMIUIMTYAbl XOCHTHajla C PacCTOSHHUEM
(cm. 114.9.).

- 3aTyxaHue BOJH, CBS3aHHOE C TMOIJIOIIEHHWEM W paccessHhueM. l3mepsercs Kak yMEHbILIEHUE
aMIUIATY/IbI CUTHAJIA B Aenn0enax, OTHECEHHOE K JUIMHE podera BOJIH, pa3MepHOCTh [ab/M].

- KBasu-uckpupieHue akycTUYeckoil ocu mpeoOpaszoBatTens. XapakTepHo uig HakiIoHHbIX [IOI1
(mogpobuee cMm. yueOHuKH). OTMETHUM, YTO yKazaHHbIN 3ddexT cnado mpossusercs ans 1011 c
y3KMMHU JHarpaMMaMH HaIlpaBJIC€HHOCTH YIbTPa3ByKOBOro mosis. IMeHHO Takue mpeoOpa3oBareinu
Y UCTIOJIB3YIOT JIJIS ONIpe/IeTICHHs 3aTyXaHUsI BOJH.

BugHo, YTO HEBO3MOXXHO OINpEAENUTh 3aTyxaHWE BOJH HE YUUTHIBAs PaCXOXKIACHUS
ynpTpasBykoBoro noss [IDI1 u He mpuHMMas Mepsl K yMeHbIIEHHIO 3P deKTa KBa3u-UCKPUBICHUS
aKyCTUYECKOI OCH.

[ToctymaroT cnenyromum oobpazom. M3roraBnuBaroT 00pasibpl 1OCTATOYHO OOJBIINX Pa3MEPOB
JUIsE TOrO, 4YTOObI YBETWMYMUTH BIMSHUE 3aTyXaHUs HA AaMIUIMTYQy OXOCUTHana. BriOuparot
yABTPa3BYKOBOHM IMpeoOpa3oBaTens 00ECIeUNBAIONINI MPO3BYYHBAHUE OTPAXKAIOIIUX MOBEPXHOCTEN
00pa31oB B JanbHE 30HE yIbTPa3BYKOBOIO MOJs. Toraa M3BeCTEH 3aKOH YMEHbBIICHUS aMILTUTYIbI
9XOCUTHAJNA, CBS3aHHOW C pacxoxkaeHueMm ynpTpa3zBykoBoro mons [IDI1. Jlns OeckoHE4HBIX
orpaxareneit (Puc. 9.6.2.1.) umeer mecro 3aBucumocth A~1/R, rae: R — paccrosuue ot IIDIT 1o
oTpaxkareJs.

a1 NN
2 1

IT311 R1

1 ‘ R2 \

i T N\

A) B)

[
[

Puc. 9.6.2.1. Cxembl mpo3By4YMBaHMs 00pa31OB IPU U3MEPEHUN 3aTyXaHUs YIbTPa3BYKOBBIX BOJIH.
R1 — paccrostaue ot [1311 no 6imkHET0 OTpaXkarens,
R2 — paccrostaue ot I1911 10 1anpHET0 OTpaXKaTels,
A) Ilpo3ByunBanue o0pasia npsMbIM peoOpa3oBaTesemM.
b) IIpo3ByunBanue oOpa3iia HAKJIOHHBIM ITPeoOpa3oBaTeICM.
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B cxemax npo3ByunBanus Puc. 9.6.2.1. usamepsroT aMmintyny s3xocurHaia Al ot oTpaxkarerns,
pacIoio’KeHHOTO Ha paccrostaud R1, u ammutyny 3xocurHana A2 OT OTpakaTellss Ha PacCTOSHHU
R2. Bemnuunsl Al [nb] w A2 [nb] wusmepsoT ¢ momomipio cenekropa aedekTockona. Pexum
n3MepeHus: aMiutynbl — nb otHocutenbHo 0 nb ycunenus (cm. mompoOneit 114.8.). Koaddunuent
3aTyXaHUs BBIYUCISIIOT 110 opMyIie

K [xB/m] = [ (A2 — AL) - 20*Log (R2/R1) ]/ [ 2*(R2 - R1) ].

[Ipoananu3upyem naHHoe BbIpaxkeHue. PazHocTh ammutyn B uuciautene (A2 — Al) ecth
OTHOIICHWE AaMIUIMTYJ] JXOCHTHAJIOB B jenuOenax. V3 Hero BbIUUTAeTCs OcCia0JIeHHE CUTHaNA,
CBSI3aHHOE C pacxXoKIAeHHeM yibTpasBykoBoro moias — 20*Log (R2/R1). IlomyucHHas BennyuHa

ocnabiieHus XapaKTepu3yeT TOJBKO 3aTyxaHue BOJH. OcTaeTcs MpOBECTH HOPMHUPOBAaHHE Ha JUTHHY
npobera BonH 2*(R2 — R1).

1311
1 |:|

CO-2

iy
WL

e &

IT311
2

Puc. 9.6.2.2. Cxewmbl npo3ByunBanus oopaszua CO-2 A u3MepeHnH 3aTyXaH!sl IONEPEYHbIX BOJIH.
IIpeo6pazosarens [1121-5,0-40°-58.

VapTpaszBykoBoi nedexrockon YJI9812 mo3BosiseT MpoOBOAUTH HM3MEpPEHHUE 3aTyxaHus 0e3
Kakux- 100 BbluMciaeHud. [IpuHuun usMepenuil coctout B cieaytouieMm. Ilo sxocurnamam ot
obpasma npoBoasaT Hactpoitky BPY npubopa B ctmnie «Teop. Pacuer». [IpenBapurensHo yka3biBalOT
3aKOH M3MEHEHHUS aMIUIMTY/bl 9XOCUTHAJa C PACCTOSIHUEM JI0 OTpa)kaTelsl, T.€. 3aKOH PacXOKJIeHUs
yABTpa3ByKoOBOro nojis. Toraa, mocie HacTpoKu, NpuOOpP MPUBOAUT B COOTBETCTBHE TEOPETUUECKYIO
3aBUCHUMOCTh C NPEJCTABICHHBIMH SXOCUTHajJaMH. BennuuHy 3aTyxaHHUs MOJIy4alOT KakK MapameTp
TEOPETHYECKON KPUBOM.

PaccmoTpum  nmaHHBIM crioco0 wu3MepeHuss Ha mpuMmepe arrecrtanuu obpasma CO-2 1o
3aTyXaHHUIO MMONEePEYHBIX BOJIH.

Cxema mposByunBanus obOpasna CO-2 mokazana Ha Puc. 9.6.2.2. Otmerum, dTO
MIPO3BYYMBAETCS OJUH U TOT ke yrou oOpasua c¢ pasnuuHbix nosunuit [19I1. Ecte cnenuduueckoe
TpeboBanue k orpaxarento (yron CO-2), a UMEHHO — MPUTYIUIEHHE yrila uiu (acka Ha HEM He
noiKHa npessimath 0,2 MM. B 1aHHON Metomuke Mcrmonb3yercst npeoGpasosarens 11121-5,0-40%-28.
Ero mmprHa JMarpaMMbl HAIPaBICHHOCTH He Gomee 5°, UTO NPAKTHYECKH HMCKIIOYAeT HCKAKCHHE
aMIUIMTYIbl 9XOCUTHAJA, CBA3aHHOE C KBa3W-UCKPUBJIEHHMEM akKycTuyeckoil ocu. IIpeoOpazoBatens
oOecneunBaeT mnpo3ByunBaHue yriaa CO-2 B nmonoxenusx 1 u 2 (Puc. 9.6.2.2.) B nanmbpHeil 30HE
yABTPa3BYKOBOro mosis. Takum o0pa3oM, coOtofaroTcsi Bce TpeOOBaHHUS METOJUKU H3MEpPEHUs
3aTyXaHusl.
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B nporiecce namepeHuid BHIMOJIHSIOT CIAEAYIOUINE TEUCTBUA.

1. HauvanpHas nHactpoiika mnpubopa. I[IpoBOmsIT HACTPOWKY dJIEKTPO-aKyCTHUYECKOTO TpaKTa
(I19.4.1.) m nmana3zonoB HaOmoaeHus curHaioB (I19.4.2.). DxocurHanel ot obOpazma CO-2
JIOJIKHBI HAXOJIUTCS B MPEAENIaxX dKpaHa.

2. Bxurouarot cuctemy BPY B ctuiie «Teop. Pacuery». YcranaBnuBaroT napameTpsl kpuBori BPY —
TUN KPUBOH R™ (6eckoneuHbIit oTpakarenb cM. [14.9.) u yka3bIBalOT CKOPOCTh MOTEPEUHBIX
BOJIH B JaHHOM o0Opa3ie CO-2.

3. Hacrpoiika Touku «Hawamo» kpuBoit BPU (Puc. 9.6.2.3.A). Haxoaat MakcuMyM 3XOCHUTHaja
ot yria CO-2 B nmonoxkenuu [IDI1 1. Beibuparor aiis pegaktupoBanus Touky BPU «Hauamoy.
KHonkamMu <—, — yCTaHaBIMBAIOT I[IOJIOKEHHWE TOYKM Ha CEpPEeIMHY 3XOCUTHAJIA, 3aTeM
KHOMKaM# 1, ¥  yCTaHABIMBAIOT aMILIMTYIy SXOCHTHaza Ha ypoBeHb Oxb 1O pasBepTke
JKpaHa.

4. Hacrpoiika Touku «Konem» kpuBoit BPY (Puc. 9.6.2.3.b). HaxoasT MakcuMyM sXocurHaia oT
yrina CO-2 B nonoxenun [1911 2. Beibupator ans penaktupoBanus Touky BPY «Konem» u
MIPOBOJAT aHAJIOTUYHBIE ONEPALMHU HACTPOMKU. KHONKaMu ¢—, — yCTaHaBIMBAIOT MOJIOKEHUE
TOYKM Ha CEpeJMHY OHXOCHUTHaja, 3aTeéM KHOIKaMu T YCTaHABJIMBAIOT AMIUIATYY
sxocurHana Ha yposeHb 0nb no pa3seprtke 3kpana. Hactpoiika 3akoH4eHa.

5. IlpoBonar cuuThiBanue Kodd¢uilMeHTa 3aTyxaHus B OKHe mapameTpoB kpusoir BPY (Puc.
9.6.2.3.B).

3aryxanue B oopasue CO-2 HernocpeACTBEHHO BIMAET Ha aMIUTUTY/Y 9XOCUTHAJIa OT OTBEPCTHUS
@6 mMm. Kak u3BeCTHO, MO JAaHHOMY 3XOCHTHATY MPOHM3BOIMTCS HACTPOHKA OINOPHOTO YPOBHS
yyBcTtBUTeNnbHOCTH ([19.4.15.), wu3mepenue yrma BBoma (I19.4.9.) u wmupUHB JUArpaMMBI
HanpaBieHHocTH. OOpasusl CO-2 ¢ BBICOKMM  3aTyXaHHEM BOJIH CO3/AlOT CYLIECTBEHHbIE
NOTPEIIHOCTH B HACTPOMKAX U U3MEPEHUSX.

OneHuM MakcUMaibHO JonycTuMoe 3aryxaHue BojiH B CO-2. Ilpumem, uto B obpaznax CO-2
pa3dpoc aMIUIUTY/ SXOCHTHAJOB OT OTBEPCTHA U6 MM, CBSI3aHHBI C 3aTyXxaHUEM, HE JIOJDKECH
npesbiath 2 1b. Hanbonee cunbHOe yMEHbIIEHHE aMILTUTYAbl Oy/eT HaOM0aaThes A HAaKJIOHHBIX
npeoOpasoBaresieit ¢ yactoroil SMI'n, yron BBONA 70°, IIpU NPO3BYYMBAHUU OTBEPCTUS D6 MM Ha
riyoune 44mm. [lng stux ycnoBuil anmuHa mpoOera BoiaH oT Touku BBoja IIDI1 mo orBepctus u
oOpatHO cocraBisger npubnuszurtensHo 250mMm. Herpyano Buzmers, uto B CO-2 MakcHUMajbHO
JIOITyCTUMOE 3aTyXaHHe MONepeyHbIX BOJIH — § 1b/M.
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Puc. 9.6.2.3. Bun sxpana nmpubopa B mporiecce H3MEpeHUs 3aTyXaHus BOJIH B oopasiie CO-2.
A) Hacrpoiika Touku BPY «Hauano».
b) Hacrtpoiika Touku BPU «Konemy.
B) CuuTthiBaHue 3aTyXaHus Kak IapameTpa TEOpETUYECKON KpUBOH.
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10 IloBepka nedexrockona Y9812
Hacrosimass Meroamka pacmnpocTpaHseTcss Ha yabTpa3BykoBod nedekrockon Y9812 wu
YCTAaHABJIMBAET METOAMKY €r0 NEPBUYHOM M MEPUOAUYECKON NOBEPKHU. [IepMoIUYHOCTD NOBEPKU —
OJIVH pa3 B TOJl.

10.1 Omepauuun noBepku

[Ipu mpoBeneHWH TOBEPKU JOJKHBI BBITOIHATHCSA OINEpaluu, ykazaHHele B TaOmuie 10.1.1.
Onepanuy MOBEpKU MPOBOJATCS opraHu3auusMu PocrexperynupoBanusi PO mwinn akkpea1uToOBaHHBIMU
METPOJIOTHUECKUMHU CIyk0aMu. B ciydae oTpuuaTenbHOTO pe3ynibTara IMpH MPOBEIECHUU OJIHOM H3
orepaiuii moBepky aedeKTocKona npeKpaaT, Ipudop OpakyroT.

Taomuma 10.1.1.

Homepa O0s13aTeTbHOCTD MTPOBEACHUS OTIEPALIUU

ITyHKTOB HanmenoBanue onepanuii pu

B IOKyMCHTC TIEPBUYHOM TIEPHONYECKOM

TIOBEPKE TIOBEPKE

10.7.1. Bremrnanii ocMoTp Ja Jla

10.7.2. Onpob6oBanue Ja a

10.7.3. Omnpenenenue napaMeTpoB 30HIUPYIOIIETO Ha Jla
UMITyJIbCa

10.7.4. Ornpenenenne MakCUMaIbHOM Ja Ja
YYBCTBHTEIHHOCTH IPUEMHHKA

10.7.5. Omnpenenenre Moa0Chl MPOMYCKaHUs Ha Jla
MIPHUEMHHKA

10.7.6. Onpenenenre napaMeTpoB aMIUIUTYAHON Ha Ha
XapaKTEPUCTHKH MPHEMHOTO TPAKTa

10.7.7. Omnpenenenne NOrpelHOCTA U3MEPEHUS Ha Ha
OTHOIIEHMSI aMIUIUTYJ] CUTHAJIOB Ha BXOJIe
IIpUeMHUKa, 1b

10.7.8. OrmpeseneHrue TMHAMAYECKOTO TUara3oHa Ja Ja
CHCTEMBI BPEMEHHOHN PEryJIMpOBKA
qYBCTBHTEIBHOCTH

10.7.9. OmnpeneneHne  MOTPEMIHOCTH  MTOPOTOBBIX Ha Ha
nnaukatopoB ACJ#1, ACI#2, nb

10.7.10. Onpenenenre BpeMEHHON HECTaOMIBHOCTH Ha Her
YPOBHS CpadaThIBaHUS TOPOTOBBIX
naaukatopoB ACJI#1 u ACJI#2

10.7.11. Omnpenesnenre NOrpeHoCcTy TIyonHoOMepa, Ha Ha
MKC

10.7.12. Onpenenenre 4acToThl YIbTPa3BYKOBBIX Ha Ha
koseOanuit 1911

10.7.13. Ornpenenenue JIUTEIbHOCTHA SXOCUTHAJA JHa Her
11011

10.7.14. Ornpenenenue IIUTEIHPHOCTH Ja Ha
peBepOepaIOHHO-TITYMOBO#
xapakrepuctuku (PIIX)

10.7.15. IIpoBepka HOMMHAJIBHBIX 3HAYEHUI Ha Ha
YCJIIOBHOW YYBCTBUTEJIBHOCTU M OTKIOHEHHUS
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Howmepa O0s13aTeNBHOCTD MPOBEACHUS OTIEPAIlUN
ITyHKTOB HanmenoBanue onepanuii pu
YCIIOBHOW YYBCTBUTEILHOCTH OT
HOMUHQJIBLHOU
10.7.16. Omnpenenenre BpeMEHHON HECTaOMIBHOCTH Ha Her
YYBCTBUTEIBHOCTH
10.7.17. OrmpezenieHne TOYKU BBOJIA U CTPEITbI Ha Ia
yIBTPa3BYKOBBIX HAKIIOHHBIX
npeoOpa3zoBarenen
10.7.18. OmnpeneneHre HOMUHAIBHBIX 3HAYCHUI Ja Jla

YIJI0B BBOJIA YJIBTPa3BYKOBBIX
npeoOpaszoBareseil U OTKIOHEHUS YIIIOB
BBOJIa OT HOMUHAJIbHBIX 3HAYCHUI

10.7.19. [TpoBepka paboTOCIIOCOOHOCTH Ha Ha
MH()OPMAIIMOHHON CUCTEMBI Ie(PEKTOCKOIIA

10.2 CpeactBa noBepku

Jis moBepku 1e(heKTOCKOMOB HCTIONB3YIOT CIAEAYIOIINE CPEICTBA N3MEPECHMUIA:

— ocmmutorpad Tektronics TDS 3032 (ammaurtyna curnanos 0,05...300 B, TII" e 6onee +£5%;
matenbHocTh curanos 0,010 mxc...50 mc, I He 6onee +5%),

— - reneparop curnanoB ['4-102 (gactora 0,1... 50 MI'u, III" He Gonee 1%; amruuTyma He
meree 0,5 B),

— BpemenHoi cenektop BC-9603 (paboure yactotsl 0,1...30 MI'm; mIMTEIBHOCTH CTPOO-
ummyibca 3...200 Mkc; 3aaepkka crpoo-umnynibea 10...2000 Mkc; ocnabiieHue curHaia He
menee 60 1b),

— arreHtoarop mmpokononocHslii ATT-90-0,1-95/2 (paboune wuactorer 0,01...30 MI';
ocnabnenue curnainos 0...90 ab; III' B nuanazonax ocmadnenus: 0...19,9 nb — £0,03 nb;
20...39,9 nb —+0,05 ab; 40...59,9 a1b — +0,10 1b; 60...90 1b — +0,20 1B),

— vactoromep CNT-85 (Hanuume pexuma U3MEpPEHUs JAITUTEIBHOCTH  HMITYJIbCOB,
paszpemiaromias crnocoOHOCTh Mo BpeMeHHu 1,0 HC, OTHOCUTENbHAS MMOTPEIIHOCTh U3MEPEHUS
JUINTEJILHOCTH He OoJliee 5*10'6),

— crangaptHbie 00pasibl Ne2 u Ne3 u3 komrutekta KOY-2 (CKOpPOCTh MPOJONBHBIX BOJH
5900+59 m/c; ckopocTh nonepedyHbix BoH 32704133 m/c; cranaapTHoe BpeMs oOpasia Ne2
20+1 mkce, TIT" 0,02 Mkc, cranmapTHoe BpeMst oopasia Ne3 33,7+1 mkce, T1T" +0,1 Mkc,).

— okBuBaneHTHas Harpys3ka 50 Om (TIT" £5%).

Bce cpencta n3mepeHuit JOIKHBI OBITH OBEpEHBI B opraHax PocrexperynupoBanus PO umu
B AKKpPEJAUTOBAHHBIX METPOJOTHUECKUX ciyx0Oax. Jlomyckaercs 3amMeHa o00OpylOBaHHS Ha
aHAJIOTHYHOE MIPU YCIOBUH, YTO IMapaMeTphbl IPHOOPOB YIOBIETBOPSIOT CIEIYIOIIUM TPEOOBAHUSM.

Ocuuiniorpad:
- BpeMs HapacTaHUs IePeX0AHOI XapaKTepuCTUKU 3HC,
- I1oJI0Ca MPOITYCKaHuUs Ipyu HepaBHOMepHOcTH 316 - He yxke 0 — 300MI 1,
- BBIOpOC MepexoIHON XapaKTepuCTUKH He boiee 5%,
- BXOJIHOE conpoTuBieHue He MeHee 1,0 MO,
- BXOJHAas EMKOCTH He Oojee 10nd,
- IOTPEIIHOCTh U3MEPEHUS aMILTUTY/Ibl UMITYJIbCHOTO CUTHAJIa He Oonee 5%,
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- IOTPEITHOCTh U3MEPEHUSI BPEMEHHBIX HHTEPBAJIOB He Oosee 5%,
- IMana3oH aMIUTUTY]l UcclienyeMbiXx curHanoB He Menee 0,05 — 3008,
- IMana3oH JJIMTEIbHOCTEN ucciaeayemMbix curnaiioB He yxe 0,010mkc — S0Mmc.

I'enepaTrop curuasos.
- I1ana3oH yactot He yxe 0,5 — 15MI'n,
- MaKCUMaJIbHasl aMILTUTY 1a BEIXOJIHOTO curHaia He MmeHnee 0,5B.

ATTeHI0ATOP.

- muara3oH padbouux vactot - 0,01 + 30 MI1.
- HEpaBHOMEPHOCTh aMIUTMTYJHOYACTOTHOM XapaKTEPUCTUKH B paboveM Jrara3oHe 4actot - 1 ab.
- mrarna3oH ociiadienus curgaios - 0 + 90 nb.
- TUCKPETHOCTh PerylmupoBKku ocnabdnenus - 0,1 ab.
- MaKCUMaJbHas aMIUIUTYy1a BXOAHOro curnana - 1,0 B.
- OTPEITHOCTh PHOOpa B AMana3zoHax ocjaabIeHus.
B quana3one 0+19,9 nb - £0,03 nb.
B quana3one 20+39,9 nb - £0,05 nb.
B nuamasone 40+59,9 nb - +0,10 nb.
B nuanasone 60+90 nb - £0,201b.
- HaJu4We OTrPaHUYUTEICH CHUTHAJIOB Ha BXOJIE M BBIXOJIe HpHOOpa IOJDKHBI 00ECIeuuBaTh €ro
MOJIKJIFOUEHUE HETIOCPEICTBEHHO K pab0YHM LIETISIM YIbTPa3BYKOBBIX J€(EKTOCKOIOB.
- BXOJIHOE U BBIXOJIHOE compoTuBieHue npudopa — 50 + 4 Om.

BpemenHoii cenekrop.

- aMIUIUTY/Ia BXOJHOTO CUrHana - He Oonee 1,5 B.

- pabounii quana3on yactorT - 0,1 + 30 MI'w.

- HEPaBHOMEPHOCTH I10JIOCHI NIPOITyCKaHUs B pabodeM auana3oHe 4acToT - 1 nb.

- JUIUTENIBHOCTh CTPOO-uMITyibea - 3 + 200 MKc.

- BpeMs 3aJIepKKH CTPOO-UMITYIIbca OTHOCUTENIBHO UMITYJbca CUHXpoHU3auy - 10 + 2000 Mxc.
- ocna0JeHne curHana B naysax - He MeHee 60 1b.

Yacroromep CNT-85.
- HaJIWYME PeKUMA U3MEPEHUs IIUTEIbHOCTH UMITYJIbCOB,
- paspemiaromias CllocoOHOCTb 110 BpeMeHH He 6onee 1,0Hc,
- OTHOCHTEJIbHAS IIOIPEIIHOCTE M3MEPEHHs JINTENLHOCTH He Gomee 5%107.

O6paszen Ne2 u3 komiiekra KOY-2.

- CKOPOCTh POAOIBHBIX BOJH J0KHA OBITH 5900159 M/C,

- CKOPOCTh TIOTIEPEYHBIX BOJIH JoMkHA ObITh 32701133 M/C,

- BpeMs PacHpOCTpPaHEHUsl MPOAOJIBHBIX BOJH OT BEpXHEW IpaHu oOpasla 10 HUXKHEW W oOpaTHO
JOJDKHO HaxoauTes B npeaenax 20+1 mke (ctannaptHoe Bpems oOpasia ),

- CTaHJapTHOE BpeMs oOpasua Ne2 10mKHO ObITh U3BECTHO C MOTPELIHOCTHIO He Oonee 0,02 mkc

O6pasen Ne3 u3 kommiekra KOY-2.

- CKOPOCTb IPOJIOJIBHBIX BOJH JOKHA ObITh 590059 M/C,
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- CKOPOCTh TIOTIEPEYHBIX BOJH J0kHA ObITh 3270133 m/C,

- BpeMs pPAcIpOCTPaHCHHs IONEPEYHBIX BOJIH OT IIEHTpa oOpasma g0 OOKOBOW IMIIMHIPHYCCKON
MOBEPXHOCTH U 0OPATHO JIOJDKHO HaXOIUTCs B npeaenax 33,7+1 mke (cranmapTHOE BpeMs oOpasia ),

- cTaHaapTHOE BpeMs o0pasiia Ne3 10J1KHO OBITh U3BECTHO C IMOTPEIIHOCTRIO He Oonee +0,1 Mkc

JKBHBAJIEHTHAS1 HATPY3Ka.
- conpotusyieHue 50 Owm,
- IOTPEIIHOCTH COPOTUBJICHUSI Harpy3ku +5%.
- SKBHUBAJICHTHAs HArpy3Ka pacriojiaraercs B METaNIMYeCKOM KOpIyce, CHa0KEHHBIM BXOIHBIM U
BBIXO/JHBIM BBICOKOYAaCTOTHBIMU pazbeMamu CP-50.

10.3 TpebGoBaHusi kK KBaIU(PUKAINH TOBEPUTEJIA

K mnpoBeneHnio MOBEpKM JOMYCKAlOT JIUL, aTTECTOBAaHHBIX B KauecTBe mnosepurens CU B
nopsiake, ycraHoBsieHHOM [P 50.2.012-94 u n3yunBLIIMX YCTPONCTBO U MPUHIUI pabOThI anmnapaTypbl
10 KCITYyaTallMOHHOM JTOKYMEHTALIUH.

10.4 TpeGoBanusi 6€30M1aCHOCTH

[Tpu npoBeneHNH MOBEPKH JODKHBI COOJIOIATHCS CIIEAYIONINE TPeOOBaHMS O€30IMaCHOCTH:

10.4.1 Ilpu npoBeaeHNH MOBEPKU JOJKHBI ObITh cobmoaens! TpedoBanus 'OCT 12.3.019-80.

10.4.2. OcBenieHHOCTh pabovero Mecra MOBEPUTENs JOJDKHA COOTBETCTBOBATh TPEOOBAaHUSIM
canutapubix HopMm CH 245-71.

10.4.3. Tlpu mnpoBeneHHH TMOBEPKH HEOOXOAUMO MOJIPOOHO H3YYHTh PYKOBOJICTBO IIO
AKCIUTyaTaIllK MTOBEPSEMOT0 YIbTPa3BYKOBOIO Je(heKTOCKOIIA.

10.5 YciaoBusi noBepku

[Tpu poBeeHNN MOBEPKH JOJDKHBI COOTIOIATHCS CIEYIOINE YCIOBHS:

10.5.1. Temneparypa okpyxkaromiero Bo3ayxa - 20+5°C.

10.5.2. OTHOCHTENBHAS BIAKHOCTh Bo3ayxa - 65+15%.

10.5.3. AtmocdepHoe naBieHue - 10044 xITa.

10.5.4. Hanmpsoxkerne iutanus cetu — 220+10B, wactora — 5057,

10.5.5. BHemHue »5>I€KTPUUYECKHME M MAarHUTHBIE IOJIA JIOJDKHBI OTCYTCTBOBaThb, JIMOO
HaxOJIUTHCS B TIpeJieiaX, HE BIUAIONINX HAa paboTy mpudopa.

10.6 ITpoBeaeHue mMoBepKH
[Ipu npoBeieHNH TOBEPKH BBIMOJTHAIOTCS BCE ONEPAIlMH 3alMCAaHHbBIEC B TAHHOM pa3Jele.

10.6.1 BuemHuii ocMoTp

[Ipu npoBeneHnr BHEITHETO OCMOTPA JI0JIKHO OBITH YCTaHOBJIEHO:
- COOTBETCTBUE KOMIUIEKTHOCTH NMpUOOpa npuiaraeMoil TOKyMeHTaIiH,
- OTCYTCTBHE MEXaHHUUECKHUX MOBPEXKIACHUN AePEeKTOCKOa,
- HaJIM4Me 3aBOJICKOTO UJIM PErMCTPAlMOHHOTO HOMepa Ha mpubope,
- BCE HAAMKCH Ha anmnapaType J0JKHbI ObITh YETKUMHU U SCHBIMH,
- pa3beMbl JOKHBI ObITh UNCTBIMU.

10.6.2 Onpo6oBaHue

[ToaxIr0unTh YyABTPA3BYKOBOM NE(PEKTOCKON K CEeTH NepeMeHHoro Toka 220B ¢ momoribio
ucrounnka nuranus MI1-9414. Bxmounts aedexrockomn. Ilpu ycrmemHoMm BKIIOYEHUH JOJDKEH
3aropeTbesl MHAWKATOp MUTAHUS U JOJDKHA MOSBUTHCS «KapTHHKa» HA 3KpaHe Mpuodopa.
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[TpoBepuTh AciiCTBHE BCeX KHOMOK Ha MepeaHel naHenu npubdopa. KHonku momkHBI paboTaTh
COTJIACHO TEXHUYECKOMY OIUCAHUIO Ha J1e(h)eKTOCKOII.

10.6.3 Onpenesienue napamMeTpoB 30HAHPYIOLIET0 HMITYJIbCA

Texnuueckoe onucaHue reaeparopa 30HAUPYHOIIUX HMITYJIBCOB U €ro OCHOBHBIC IAPaMETPhI
paccmotpensl B [1.4.3. [ToBepka napamerpoB ['3U npousBoautcs B cxeme usmepenuit Puc. 10.6.3.

MoeepAemeli
YNETRAZEYKOBOH
Aedekrockon

1
Ocumnnorpad

T1

Broa [—2 5 G—= [lam

Ead
[

2 ZH
HomMHHanbHaRA
Harpyszka

Puc. 10.6.3.1. Cxema onpeneneHus: napaMmeTpoB reHepaTopa 30HANPYIOLIIUX UMITYIbCOB. 1 —
ocuusuiorpad, 2 — skBuBaneHTHas Harpy3ka 50 Owm, 3 — ynbTpa3BykoBoit nedexrockorn, K1,K2 —
KoakcuaibHble Kabenu, T1 —TpoifHUK KOaKCHUaIbHBIH.

1. CobGepure cxemy, kak nokazaHo Ha Puc. 10.6.3.1. 3xech 5KBUBaJIeHTHasl Harpy3Ka COCTOMUT U3
comporuBieHus 50 Om. IlogkiarounTe 3KBUBAJIEHTHYIO Harpy3ky K pazsemy <«3M» mpubopa.
[TopxrounTte ocruuiorpad K SKBUBAJIEHTHOW Harpyske. Mcmousb3yiite mpoOHHK JenuTenb
1:10. BxonHoe conpoTuBiIeHue NMPOOHHUKA JJOKHO ObITh He MeHee 1 Mom. BxoaHas eMkocTh
npoOHuKa - He 6osee 5 nd.

2. YcraHoBuTe MaciTalObl pa3BepTkH ocuuiuiorpada: mo Beptukanu 50 B/nen, mo ropusonTtanu
40 — 100 Hc/nmen.

3. B mento pedexrockona Y9812 «Hactpoiika» - «nekTpo-akycTUYecKHil TpakT» - «HacTtoTta
[13I1» ycranoBuTe wyactoTy mnpeoOpaszoBatens 2,5 MIm. DTtolf yacToTe COOTBETCTBYET
JUIMTEIBHOCTB 30HAMpYIoero nmmyisca 200 He.

Tek Boin., | f - C zanyckom
: : : : : Tun BxoAa 1
. . . . umn. K1
i NocTt. TOK
: i - AnuTenbHocTs 3K
Amnnutyaa 3 | - 200 He 2
220B
. 3 Nepem. TOK
E: &
R R i| sakopouen
L% —
. '50_0 B AU A . “':"F40..0I‘IC'A K1 - _'105 B 0
' . . . : . B K1 5 -149B
‘—~116.400nc : |1M 30
Tun exoAa | MiHEepcwa "“%"0?1':3 Begs. glchm I'Ionome_u. CmeweHwe I%%"gsak
NocT. TOK Bbikn fNonnas 70en 2.98 div | 0.000B 10 X

Puc. 10.6.3.2. Onpenenenue aMInTy bl U AJIUTENBHOCTH 30HAUPYIOIIEr0 UMITYJIbCa.
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Tek Bbin. | t3 C 3anyCKoM
. . . . . : . " HawknoH
) . . . . : . CWHXPOCWIH. B
S R
- AnuTenbHOCTb NepeAHEro T
- thpoHTa 3K -8 He -

FY

i\

b, P
PO e s B o

‘@ 50.0E : : “r10.0nc-A K1 & —105E
: : : : S : E K1 % —140E
~5.60000nC

?;I&:J"C\j]%“f ACTOUHWK | Tun exoAa| HaknoH ¥poBeHb
Epema K1 NnocT. TOK B -149 B

Puc. 10.6.3.3. OnpexneneHue IIUTEILHOCTH MTEPeIHEr0 (PPOHTA 30HAUPYIOIIETO UMITYIIhCA.

4. VYCTaHOBUTE YyCTOWYMBYIO CHHXpOHH3alMi0 ocuwuiorpadga oT mepenHero  (GpoHTa
30HIUPYIOLICTO UMITYJbca. Bech MMITyNbC TOJDKEH HAOMIOAaThCS HAa JKpaHe ociuiorpada
(Puc. 10.6.3.2.). Tlo oskpany ocimuiorpada ONpPEACTUTEe aMIUIUTYAy W JJIUTEIBHOCTb
30HUpYIOIIEr0 uMIynbca. OTMETHM, 4TO AIUTENbHOCTH 3 ompenensiercs Ha ypoBHE Y2
AMINIMTYAbBI CUTHAJIA.

5. Pacrsaute pazBeptky ocmmniorpada qo macmrada 5 - 10 ue/nen (Puc. 10.6.3.3.). IlposeauTte
U3MEpPECHUE JUTUTEIBHOCTH TMEpPEeHEro (pOHTA 30HIMPYIOIIETO HUMITYJIbca. J[JIUTEIbHOCTD
¢dpoHTa ompenenseTcs Kak Bpemst HapacTanus umiyibca ot 10% 10 90% ammuutynbl cursana.
[ToBTOpHTE BHIIIE YKa3aHHBIC M3MEPEHHSI JJIsl BCEX CTAHAAPTHBIX YacTOT Mpeodpa3oBaTeiei.
[TpoBenuTe cpaBHEHUE MOTYYEHHBIX PE3YIbTATOB C MACIOPTHBIMU JIaHHBIMU J1e()EeKTOCKOTA.

Ammutyaa 31 nomkHa 6bITh B nipenenax 250 £50 B. JlonycTuMoe OTKIOHEHUE AJTUTENbHOCTH
31 nns paznuunbix yactoT [1311 coctaBnser +10%. JJnurensHocts nepeanero gponta 31 He nomkHa
npesbiath 20 He.

10.6.4 Omnpenesienne MAKCMMAJIbHOI YYBCTBUTEILHOCTH MPUEMHUKA

MaxkcuManbHyI0 YyBCTBUTEIBHOCTh IPUEMHHKA YIbTPa3BYKOBOTO Je()EKTOCKOIA BBIPAXKAIOT B
BUJI€ MMHHUMAJIBbHOM aMIUIUTYIbl BXOAHOTO CHTHAJIAa, KOTOPHI BOCIPUHMMAETCS Ha CTaHAAPTHOM
ypoBHe. MakcuMaibHasi 4yBCTBUTENIBHOCTh npubopa Y/19812 meHsercss B 3aBUCUMOCTH OT peXHMa
paboTel npuemMHuka. Hanpumep, B pexxnMe 0ToOpa)keHHs BBICOKOYACTOTHBIX CUTHAJIOB MaKCUMaJIbHAs
YyBCTBUTEJIBHOCTh Ha 6 nb MeHbIle, yeM B peXUME OTOOpaKEHUS JETEKTUPOBAHHBIX CHUTHAJIOB.
ITockonbky B mpubope Y9812 wucnompiyercss mudpoBas oOpaboTka curHainoB ((uiabTpanmus,
JIETEeKTHPOBaHHUE, OTCEUKA) M3MEHEHNUE MaKCUMAaJIbHON YyBCTBUTEIBHOCTH ONPEAEISeTCS aIrOpUTMOM
BbIUUCIEHUH. OTCYyTCTBYeT MOTPEUIHOCTh HACTPOWKM NpPHUEMHHKA, CBs3aHHas ¢ pa3dpocom
napaMeTpoB 3JEKTPOHHBIX KOMIIOHEHTOB. Bce »K3eMIUIsipel NpPUOOPOB HUMEIOT OJMHAKOBBIC
COOTHOILIEHUS] MaKCUMAaJIbHON YYBCTBUTEIBHOCTH B 3aBUCHUMOCTH OT pexuma paboTsl. [losTomy HeT
HEOOXO/IMMOCTH OIPENEICHUs] MaKCUMaJIbHOW YYBCTBUTEIBHOCTH MNpPHOOpa BO BCEX pPEXKUMAX.
JlocTaTouHO MPOBEPUTh MAKCHUMAJIbHYIO YyBCTBUTEIBHOCTh B OJTHOM HamboJIee 4acTo UCIOIb3yEMOM
pexxume paboThl MPUEMHHUKA.
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MoeepAemEId

YNETRASEYKOEOH
nedekTockon
4
1 2 3 ’_I
T4-102 BC-9603 ATT-90-0,1-95/2
K1 K2 K3
Beioa [ J—[] B}{DACHHE;MA [J—+[| Bxon  Bbiog | J—[] B¥0o0 21
N
LfJ K4 |

Puc. 10.6.4.1. Cxema onpeeneHus mapameTpoB yIbTpa3ByKoBoro aedexrockona. 1 — reaeparop
CUTHAJIOB, 2 — BPEMEHHOM CEJIEKTOp, 3 — aTTeH0aTop, 4 — 1ePEeKTOCKOII.

Tek Bbin. | ; ] C 3anyckom
. 1 Tun exona u
: wmn. K1
- MocT. TOK
...... 11 T i - - o
- AMMNUTYAA ! : . )
... TeCT-CMrHana WL ] AV
. . I : & Mepem. ToOK
{ : : P
.................... : 3| 3aKopoueH
TR BRI R
[E] .100ml.5" T r 2.ﬁ0uc‘A K1 ’ r 36.0mB.' Q
; ; 12.6000uC ; ; IWI 50|
Twn BXoAa| MHBEpCUA fonoca |[BepT. MACW| o050y cmeuleHne Ocnatn.
NocT. TOK Bbikn fpon. I0OTE 120mdiv | 0.000 B npoGHNK
. NonHaa /Jaen ' 10 X

Puc. 10.6.4.2. Bun TecT-curnaina Ha BXoJie IPUEMHHUKA TePEKTOCKOIIA.

[Topsinok omnpeneneHne MakCUMallbHOM uyBcTBUTENbHOCTU. Cobepute cxemy uaMmepeHuit Puc.
10.6.4.1. C nomouisto npoOHuka aenutens 1:10 nmoaximounte ocruuiorpad k nedekrockony, pazbeM
«Bxony. I3mepenne mpoBOAUTCS CIETYIOIHUM 00pa3oMm.

1. Vcranosute ocnabnenne arrenroatopa 0 nb.

2. YCTaHOBHUTE 4YacTOTy TeHeparopa curHaioB 2,5 MIm. AMmiuTymy curHama BBICOKOM
gacToThl Ha Bxojne mpuemHmka ycraHosure UO = 200 mMB. C momompro ocrmuiorpada
MPOKOHTPOJIUPYHTE MapaMeTpbl TECT-CUTHAJIA, M0aBaeMoro Ha Bxoj naedexrtockomna Puc.
10.6.4.2.

3. C momompro cenektopa BC-9603 ycranoBurte 3amepkky TecT-curHaia 30 — 50 Mkc w
JUIATENHLHOCTE TeCT curHaia 15 — 20 Mxkc.

4. TlpoBeaute HacTpoiky Aedekrockona Y/[9812. B MeHI0 «D1eKTpO-aKyCTUYECKUN TPAKT -
«Hacrtora IIDII» ycranoBute wyacroty 2,5MI'n. B wmeHo «Okpan» - «YcuieHue»
YCTaHOBHUTE MakcHUMaibHOE ycuiieHne npueMHuka 80 nb. OTkimounte cucteMmy BPEMEHHOM
PEryJIMPOBKH YyBCTBUTEIBbHOCTH.
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5. VYBennumBaiite ocnabjeHHE aTTEHIOATOpA J0 TEX MOpP TMOKa aMIUIATYyIa TECT-CHTHAJ He
YCTAaHOBHUTCS Ha CTaHIAPTHBIA ypoBeHb nedekrtockoma (Puc.10.6.4.3.). 3adbukcupyiite
nokazanue arreHtoaropa KO [ab].

6. IIpoBeamre pacdeT MakCUMaIBbHOH YyBcTBUTEIbHOCTH UMax no ¢popmyiie.

Umax = U0*10 K20

MakcumanbHasi 9yBCTBUTEILHOCTh MpueMHHKa Y 19812 nomxHa Haxomutcs B nuamazone 150 = 50
MKB.

CTaH4apTHEIF YPOBEHE
AethekTocKona

I

HacTpokka i }Bﬂ,ﬂmﬂ,ﬂnﬁim 7,356 0,084

06 04 0dr 17:47 L edka +43°0
: : : : ahb

............ .............. .............. - TecT-cHMrHan +2

N ; : . +1
: : 5”1 ; 0
............ e 3 1 Shi M ot e O, -1

0 ST K skpan {EenesropTmtibory

Puc.10.6.4.3. Buj tecT-curxaia npu M3MepeHU MaKCUMaIbHOW YyBCTBUTEIBHOCTH MPUEMHUKA
nedexTockomna.

10.6.5 Onpenaesienne moJIOCHI NPONYCKAHUS MPUEMHHKA

[TpueMHHUK yNbTpPa3BYKOBOro Je(eKTocKoma padoTaeT B HEKOTOPOM JMana3oHe 4YacTor,
KOTOpBII (opmupyercst HUPpoBbIM (UIbTpOM. TUNHYHAS YAaCTOTHAs 3aBHUCUMOCTb KO3(UIMEeHTa
yCUJIEHUsl TIpueMHMKa mpenctaBieHa Ha Puc. 10.6.5.1. 3necy Ha rpaduke ypoeHb 0ab yka3biBaeT
ko3 uureHT ycunenus Ha yacrore FO = 2,5 MI'n. AMmnurynHo-4actoTHas xapakrepuctrka (AUX)
orpaHuyYeHa B 1osioce 4acToT oT FH no FB. 3Hauenus rpaHnyHbIX yacToT FH, FB ompenenstoTcs Ha
ypoBHe —611b, T.€. Ipu yMeHblIeHnH K03 uiineHTa ycuineHus IpueMHHKa B JiBa pasa.
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Kozthdmumnert HepaBHOMEPHOCTE 4acTOTHOR
YCMMEHMA ¥APAKTEPUCTMKW B NONOCE NPOMYCKAHMA
NPUEMHIKR He aonee 1.5 a6

+1546

0ab /w
1806

-6 b

Homnyck Ha rpaHuYHbIE
4acToTel FH 1 FB HE
fonee =10 %

YacToTa MMy,

FH FO=25Mry ]

Puc. 10.6.5.1. AMmuTyaHo-4yacToTHas Xapaktepuctuka (AUX) npuemHuka nedexrockona.

! HacTpoiika i P23,U+DD,DAEEE‘| 7,408 n,nsmi E HacTpoika i HB,Dmn,DAE!l‘:‘l 7.35B u,nmi
06 0d4.04r 17 55 At BRiEn +d43°C 05.0d4.0dr 17 57 A Emkn +43°0C

ab : : : : : ok
+2 e . e T O +2
+1 ............. .............. .............. ............ +1
0 : : : : : 0

-1 T SR SRR DUTURRI ORI -1
-2

-G

. : : i I (1Y : - A :
ﬂi a 20 40 g0 a0 MKS ﬂiﬂ z0 40 B0 a0 rKS
02 oxean [Ereeronl ke8] [0 et skean [Ebreenl Mhen 1
A) B)

Puc. 10.6.5.2. Bua TecT-curHaia Ha 3kpaHe JeeKTOCKOIa MPU ONPEIEICHUH MOJIOCH IPOIYCKAHUS
IIPUEMHHUKA.
A) Hacrpoiika Tect-curnania ¢ yacrotoit 2,5 MI'n va yposens 0 ab.
b) YMmenblieHne aMIInTy bl TECT-CUTHAJIA HA TpaHUYHOM yacToTe FH wiu FB (ypoBeHs —6 1b).

1. CobGepure cxemy wusmepenuit Puc. 10.6.4.1. C momompo mnpobHWKa genutens 1:10
noJKJItounTe ocumuiorpad x aedexrockony, pazbeM «Bxomy. s onpeneneHus rpaHUYHBIX
YacTOT MOJIOCHI MPOITYCKAaHUSI IPUEMHHUKA BBIIOJHSAIOT CIIeIyIOoIIne AeHCTBUS

2. YcTaHOBHTE MMapaMeTphl TeCT-CUTHaja: yacToTa 2,5 MI'm, ammumrtyna 200 MB, 3axepxka Tect-
curHana 30 — 50 mMkc m jumrenbHOCTH TecT curHanma 15 — 20 mxe. [IpokoHTpomupyiite
napaMeTpbl TeCT-CUTHajla C ToMoInbio ocuwuiorpada. B nmanpHeiimeM HeoO6XoanMo
MOJJIEPKUBATh aMIUTUTYly TecT-curHaia Ha ypoBHe 200 MB. Tlostomy ocimmtorpad moimkeH
OBITH MOCTOSTHHO TIOJIKJIFOYEH K pazbemMy «Bxom» nedekrockorna.

3. Tlpomeamte HacTpoiiky mpubopa Y19812. B mento «Hactpoiika» - «IJIEKTpO-aKyCTHICCKUI
TpakT» - «Yacrora [13I1» ycranoBute wactoty mpeobpazoBatens 2,5 MI'. 3atem B MeHIO
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«DNEKTPO-aKyCTHUYECKUN TPaKT» - «oapobHei» orkmounte ¢punbtp HU. B mome rpannyunoi
4acTOThl (GUIBTPA JOHKHA OBITH HAAMKCH «HET.

4. YcTaHOBUTE OIOPHBIA YpPOBEHb UyBCTBUTEIBHOCTH Y ]J19812. Bribepure MeHIO «IKpaH» -
«YcuieHue» M perynupys yCWIEHHWE NMPUEMHHUKA, YCTAHOBUTE aMIUTUTYIQy TECT-CUTHajla Ha
ypoBenb 0ab 1o pasmetke skpana (Puc. 10.6.5.2. A).

5. H3mepeHue HWKHEH TPaHUYHOHM 4acTOThl FH. YMeHbIIalTe 4acTOTy TECT-CUTHAJA JI0 TE€X MOp
MOKa €ro aMIUIUTY/Ia Ha dKpaHe npubopa He yMeHbIuTCs 10 ypoBHS —6 1b (Puc. 10.6.5.2. b).
ITo mkame ywactoTr reHeparopa curtayioB (1'4-102) 3aduxcupyiite yactotry FH. B mpormecce
M3MEpPEHUIl aMIUIUTyJa TecT-CUTHalla Ha BXOZe Je(eKTOCKona J0JKHA ObITh MOCTOSHHOW -
200 MB. Cneaure 3a aMIIMTYA0M TeCT-CUTHAJA 110 YKpaHy ocumiuiorpada. Ecim HeoOxoaumo,
MIPOBEUTE MOACTPONKY aMIUIUTY bl C TOMOIIbIO OPraHOB YIIPaBJICHUS F€HEpaTOpa CUTHAJIOB.

6. W3mepenue BepxHeW rpaHUyHOW wyacToThl FB. M3MmepeHne mNpPOBOAUTCS aHAIOTMYHO
IpebIAyIEMy C TOW JIUIIb Pa3HUIIEH, YTO YaCTOTa TECT-CUTHAIA YBEIIMYUBACTCS 10 T€X HOP
MOKa aMIUTUTY/]a TECT-CUTHala He YMEHBIIUTCS Ha 6 1b.

7. TlpoBenute uzmepenue yactot FH, FB s Bcex QuibToB BBICOKOM 4acTOTHI. [yt 5TOro B MEHIO
«QNEKTPO-aKyCTUYECKUI TPAKT» - «oapoOHe» - «DunbTp BU» yctanoBure tun ¢uibTpa u
BBIIIOJIHSIITE Olepanuu 1o nyHkram 3, 4 u S.

['paHnyHbBIC YaCTOTHI (GHIBTPOB HE JODKHBI OTJIMYATCS OT HOMUHAIBHBIX YaCTOT HA BEITHYUHY
He Ooiee £10%.

10.6.6 Onpenenenue napamMeTpoB aMILUIMTY/AHOI XapaKTEePUCTUKH IPHEMHOI0 TPAKTA

[ToBepka mapaMeTpoB aMIUTUTYIHOM XapaKTepUCTUKH AedekTockomna Y 19812 mpousBoauTcs B
pexuMe oTOOpa)keHUsl JEeTEKTUPOBAHHBIX CUTHANOB. Mcnonb3yercs cxema usmepenuit Puc. 10.6.4.1.
Brauane ammuTyna TeCT-CMTHAJIa HACTPAaWBAETCs HA CTaHIAAPTHBIA ypoBeHb nedekrockona (0 nb
pa3MeTKM 5KpaHa), 3aTeM C IMOMOIIbI0 00pa3lloBOr0 aTTEHKATOpa IMPOU3BOJAAT YCTAaHOBKY TECT-
curHaia Ha ypoBHu +3 nb, -6 nb, -12n1b u —20 n1b skpana gedekTockomna, CUUTHIBAIOT OCJIa0ICHUE
aTTeHI0ATOpa U ONPENEIIAIOT MOTrPEIIHOCTH AMIUTUTYJHOW XapaKTepUCTUKU. Buna Tect-curnana npu
OTpe/ieNIEHUH TOrPEIHOCTEN aMIUINTYIHOM XapaKTepuCTUKY Noka3aH Ha Puc.10.6.6.1.

HacTpoHka ! p28,0+00,0 653 7,388 D,DEA] HacTpoika ! p 28,000,086 7 8088 D,DEA] Hactpoika ! p 28,000,086 7 8088 D,DEA]
2 oEmkan +43°C

ab

06.04.0d4r 15:02 At Emka +33°C 06.04.0dr 15:03 06.04 0d4r 18:04

A Bk +d42°C

ab

f\iﬂ 20 40 [:11) &0 MKC 20 40 ;] a0 MKT
ip: 9).- AK. Cenektopi [ ny6uHo- ipZ AN.- AK. CenekTopli [ NyOHRO-1 4
%Eé TRAKT SKPAH [no cppOHT}'lj] nep | 5L TpRakT SKPAH [ na q:pOHT}'I’] !:.lep 4

55 T e %5 e
.- AK. CenekTop [ nybHHo-34:
TpaKT JKPAH [no q)pOHT}Il:] !:.lep 54

A) B) B)

Puc.10.6.6.1. Onpenenenne nmapaMeTpoB aMIUIATYAHON XapaKTEPUCTUKH IPUEMHOIO TPaKTa
nedeKTocKomna.
A) YcTaHOBKa aMIUTMTY/Ibl TECT-CUTHAJIA HAa CTaH/IaPTHBINA YPOBEHb.
b) Onpenenenre norpemiHOCTH aMIUIUTY/AHON XapaKTEPUCTUKH Ha ypoBHE —6 11b.
B) Onpenenenne norpeniHocT aMIUIMTYIHOM XapakTepUCTUKU Ha ypoBHE —12 1b.

HOCJ’IG}IOB&TGJ’IBHOCTB )IeﬁCTBHﬁ IIprU IMOBEPKEC AMIINIMTYJHOI'0O AWHAMHWYCCKOI'0 Auaria3oHa
nedexrockona (cxema usmepennit Puc. 10.6.4.1.).

148 https://a3-eng.com/



46.5537.001.01.000 PO

1. TlpoBemuTe HauadbHYIO YCTAHOBKY MapaMeTpoB TecT-curHaia. Yacrora 2,5 MI'n, 3amepxka 30
— 50 wmkc, mmrenbHOCTh 15 - 20 Mkce. YcraHoBuTe ocnabieHue arteHtoaropa 6 nb.
[IpokoHTpONMpYyHTE € MOMOIIBI0 OcIuiorpada amIuIMTyqy TeCT-CUTHajla Ha BXOJe
npueMHuKa nedexrockona — a0pKHO ObITh okoo 100 mB. Kaprtunka Ha dkpaHe
nedekTocKona JoJkKHa ObITh YCTONYHUBOM.

2. Ilposenute HacTpoiiky nmpubopa Y19812. Orkmounte cucremy BPU nedexrockomna. B mento
«Hactpoiika» - «JNeKTpo-aKyCTUUYECKHI TpakT» YCTAaHOBUTE YACTOTy IpeoOpa3oBaTess
2,5MI'1 1 pexuM OTOOpaKEHMsI JCTECKTUPOBAHHBIX CUTHAJIOB. 3aTeM B MEHIO «DJIEKTPO-
AKYCTHYECKUU TPaKT» - «1oApoOHei» ycranoute Guibtp HY — 0,75 MI'm.

3. Hactpoiika amMmuuTynsl TeCT CUTHaJla Ha CTaHJApTHBIM ypoBeHb nedekrockona. B MeHro
«OKpaHy, perynupys ycuiaeHue npudopa, yCTaHOBUTE aMIUIMTYLy TeCT-CUTHalla Ha ypoBeHb 0
b no pa3merke 3kpana - Puc.10.6.6.1.A. Ecau HeoOxoaumo, MpoBeIMTe TOYHYIO HACTPOUKY C
MOMOIIBIO PYYKH «aMIUTMTYyAa» TeHeparopa curHamoB ['4-102. 3aduxcupyiite ocmabieHue
arreHtoaropa Kcr [nb].

4. OmpeneneHue TOTPEIUIHOCTH AMIUIMTYIHOM  XapakTepUCTUKU Ha BEpXHEH TpaHHIle
TuHamMu4deckoro nuamnaszona (+3 ab). YMenbinaiite ocnabieHue aTTeHI0aTopa 10 TeX Mop MoKa
aMIUIMTYyla TeCT-CUTHaja He NOCTUTHET ypoBHs +3 nb mo skpany. 3adukcupyiite ocnabieHnue
arrertoatopa KB [ab]. [lorpemHocTs aMIUIMTYIHON XapaKTepUCTHKU Ha BEpXHEH TpaHUIEe
JUHAMHYECKOro Auarna3oHa onpeaesstot mo gopmyne AK.sp = Ker — KB — 31b.

5. OmpeneneHue MOTPEIIHOCTH  AMIUTUTYJHOW  XapaKTepUCTUKA Ha HWXKHEH TrpaHuIle
nuHaMmuueckoro nuamna3ona (-20 ab). YBenuwuumBaiiTe ociiabjaeHuEe aTTEHIOATOpa JI0 TEX IOp
MOKa aMIUIMTYy/Aa TeCcT-CUTHalla He JocThrHeT ypoBHs -20 nb mo skpany. 3adukcupyite
ocnabnenue arreHroatopa Ku [ab]. [lorpenrHocTs aMIIuTy IHOM XapaKTEPUCTUKU HA HUKHEH
rpaHulle AMHAMUYECKOTO AuarazoHa onpeaenstor mo gopmyne AK o5 = Ker — Ku + 201b.

6. OmpezneneHue NOTPEIIHOCTH AMIUTUTYJHOW XapakTEpUCTUKU B TMpelerax TUHAMHYECKOIro
nuarna3oHa. C MoMoIlbl0 aTTEeHI0ATOPa YCTAHOBUTE aMIUIMTY/y TECT-CUTHAJIa Ha ypoBHU —61b
u —12nb. 3adukcupyiite ocnabieHue aTTeHroaTopa s 3TUX ypoBHed K. u Ko
[TorpemHoCTh aMIUIUTYJHOM XAapaKTEPUCTUKU B JTUHAMHYECKOM JIMANA30HE OINPEAENSIIOT MO
dopmynam AK g5 = Ket — Kigyp + 61b 1 AK 25 = Ket — Ko + 1215.

[TorpemiHocTH  aMIIIMTYTHOM  XapaKTEPUCTUKH JePEKTOCKONMa He JODKHBI  MPEBBIIIATH
CIEAYIOIIUX 3HAYCHU N
|AK+3I[]5 | < 0,32[5,
| AK.@[E | < 0,32[5,
| AK-]Z;{E | < O,SI[B,
|AK-202(B | < I,OI[B.

10.6.7 OnpeneieHne NOrpelIHOCTH U3MeEPEHHUs] OTHOILIEHUS AMILJIUTY/] CHTHAJIOB Ha BXO/1e
NpHEeMHHKA

HOTpeHIHOCTB I/I3MepeHI/I${ OTHOIICHUSA aMHJ'II/ITy,Z[ CUTHAJIOB Ha BXO/J1C HpI/IeMHI/IKa
ompesieNiIeTcss ¢ TOMOIIbI0 oOpa3moBoro arreHroatopa ATT-90-0,1-95/2. Hcmons3yercs cxema
m3mepennii Puc. 10.6.4.1. Tecr-curnan ocna0nsieTcsi 0Opa3IOBBIM aTTEHIOATOPOM U 3aTeM
YCHUJIMBAETCS TPUEMHHKOM jedekrtockoma. OcnabiicHre aTTeHoaropa M YCHJICHHE IPHEMHHUKA
CpaBHHUBACTCS M0 HHAWKATOPY, B KAYECTBE KOTOPOTO CIIYXKHUT KpaH Ae(PeKTOCKOIa.
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! HacTpoika i P30,0+DD,DA5EE‘| &355-:131#.;
06.04.04r 15:12 2L ERkA +d2°0C
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TecT-crHan -----: foveneine S Beeeee +2
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CTaHaapTHEIR YpOEEHE
fediekTocKona

:

SRR LT e

Shetedls

AMINUTYA A TECT-CMIHANG YCTAHAENWESETCA HA CTAHAA0THEIA
YOOBEHE C NOMOLWEH 0BPA3U0EOrD ATTEHKATORA
ATT 90-0,1-95/2

Puc. 10.6.7.1. Bua tecT-curHana npu onpeaeieHuy MOrpeliHOCTH U3MEPEHHUSI OTHOIIEHUS aMILIUTY/L
CHTHAJIOB Ha BXOJE MPUEMHHKA JIe(PEKTOCKOA.

[Topsimok ompeneneHusi MOTPEUTHOCTH KO3 PHIMEHTa YCHIIEHUS NMPHEMHHUKa Je(EeKTOCKOIa
(cxema usmepenuit Puc. 10.6.4.1.).

1. TlpoBenute HacTpoiiky nmpubdopa Y/19812. Orknrounte cuctemy BPU nedekrockona. B menro
«Hactpoiika» - «ONeKTpo-aKyCTUYECKHIM TpakT» YCTaHOBUTE YAacCTOTy IpeoOpa3oBaTeis
2,5MI'l u pexuM OTOOpa)X€HHsI JETEKTHUPOBAHHBIX CUTHAJIOB. 3aTEM B MEHIO «DJIEKTPO-
aKyCTUYECKUH TPaKT» - «OJPOOHE» yCTaHOBUTE JMaNa3oH BXOJHBIX CUTHANIOB «Makc. 3X0o»
+1B. Kpome toro ycranosure puastp HU — 0,75 MI'u. B MeHto «9kpan» ycTaHOBUTE IIUPUHY
pazBepTku 100 MKC M CHBHUI pa3BepTKH -2 MKC. B 3TOM e MEHI0O yCTaHOBUTE YCUJICHHE
nedexrockona 40ab.

2. TlpoBennTe HavaNbHYIO YCTaHOBKY IapaMeTpoB TecT-curHana. Yacrora 2,5 MI'n, 3axepxkka 20
— 50 Mkc, mmutenbHOCTh 15 - 30 Mic. YceranoBure ocnabnenue arreHtoaropa 40nb. Kaptunka
Ha ’KpaHe AePEeKTOCKOIa JOJKHA OBITh YCTOMYNBOM.

3. Hacrpoiika aMIUTATYIbI TECT-CUTHAJA HA CTaHIAPTHBIAM YpoBeHBb AedekTockorna. C MOMOIIBO
PYUYKH «aMIUTUTYyJa» reHepaTopa curaainoB ['4-102 npoBeauTe TOUHYIO HACTPOHKY aMILUIUTY/IbI
TecT-curHasia Ha ypoeHb 01b skpana nedexrockona (Puc. 10.6.7.1.). O603HauuM ocnabieHue
aTTeHI0AaTopa npu JaHHo# HacTpoiike Ko = 401b.

4. OmnpeneneHue NOrpeHoCTH K03 PUIMeHTa ycuiieHus npueMHuka B Touke 50nb. Yceranosure
ycwienne nedexrockomna 50nb. M3Menss ocnabneHue aTTeHIOATOpa YCTAaHOBUTE aMIUIUTYITY
TecT-curHasia Ha ypoBeHb Onb mo »kpany medexrockoma (Puc. 10.6.7.1.). 3aduxcupyiite
ocnabnenue arreHtoaropa Ki [ab]. Ilorpemnocts xo3dduiimenta ycuiaeHus NpueMHUKa B
touke 50 nb onpenenstor mo popmyine AKsos = (K1 - Ko) — (50156 — 401b).

5. IlpoBenute ompenerneHne NOrpenrHocTy KoddduurenTta ycuneHus npuemMauka B Toukax 0, 10,
20, 30, 60, 70, 80 nb mo aHaIOTHH C BHIIIC TPUBEICHHBIM ITYHKTOM.

[TorpemHocts K03 duIieHTa ycuieHus NpUEMHHUKa He J0JDKHA mpeBbimath +1 nb Bo Bcem
JIMaIla30He PEryNupoBKU 4yBCcTBUTENBHOCTH OT 0 10 80 nb.
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0.6.8 Omnpenenenne TMHAMHYECKOT0 IMANA30HA CUCTEMbl BpeMeHHO# peryJupoBKHU
YyBCTBUTEJIbHOCTH

B npubope V19812 peanuzoBana mudpoBast cUcTeMa yIpaBJIeHHUs YyBCTBHTEIBHOCTBIO (CM.

114.4 n
IPOU3B

[14.6). Pa3genenne oOuiero ycuwieHus MpUeMHUKA MO cuctemMaMm (ycuieHue, 3axBaT, BPY)
OJIUTCSI HUCKYCCTBEHHO C TMOMOINBIO MPOrpaMMHOro obecredenuss mnpubdopa. I[loatomy

MaKCUMaJIbHBI JAWMHAMUYeCKUd auana3oH BPY paBeH auHaMU4YeCcKOMy [AMana3oHy YCWICHMS
npueMHuka (cM. 114.4).

Tewka BPHY 01
Heuaenwe -51.0 ab

Toukras BPH 01 }51!0”:'0' BPY Pydnoi 3akpeTe

B 51,0400, 5
’ BFY Pudron SakpeiTe YowneHme +29.0 gf | 0T 1 FMHHOM SakpRITE

Yot Todkm

Sagepwra 00dd mkci_  F o . (591

CBpoc HacTpoRkK

e D 20 a0 B0 &0 ke

Pu

e

Syt FnyBiwoy AEH 1 RCH ¥ BEU R | | TryBanoy ACH #1y ACH #3 ™ HBU ™Y

ai: 'Eap Beikn i Belkn E BKN ]315 :,ic {lﬂﬂ Beikn & BblKn gmﬁ_!‘..‘lﬁwajﬁ
A) B)

c.10.6.8.1. Bua TecT-curHana Ha skpaHe 1e(eKTOCKONa MPH ONPEaeICHUH THHAMUYECKOTO
nuanazonHa BPY.
A) HrxHss rpaHuiia ATMHAMUYECKOTO JUana3oHa.
b) BepxHss rpaHuiia AHHAMHYECKOTO IHUAIa30Ha.

HOpHI[OK OMPEACIICHUA OUHAMUYCCKOTO AHalla3O0Ha CHCTCMBI BpeMeHHOﬁ PEryJInupoOBKU

YyBCTBHUTENBHOCTH (cxema n3Mepenuit Puc. 10.6.4.1.).

1.

[TpoBenute HacTpoiiky npubopa Y/[9812. B menio «Hactpoiika» - «9neKTpo-aKyCTHYECKH
TPaKT» YCTAaHOBHTE 4YacToTy mpeoOpazoBarens 2,5MI'm u pexum  oToOpakeHHs
JIETEKTHPOBAHHBIX CUTHAJIOB. 3aT€M B MEHIO «DJEKTPO-aKyCTHUYECKHH TPaKT» - «OApoOHEi»
YCTaHOBUTE JUaNa3oH BXOIHBIX CUTHaioB «Makc. 3x0» t1B. B MeHI0 «OkpaH» ycTaHOBHTE
mpuHy paszsepTkn 100 MKC M CIBHI pa3BEepTKH -2 MKC. B 3TOM k€ MEHIO YCTaHOBUTE
ycunenue nepexrockona 40-601b.

ITpoBeauTe HavaabHYIO YCTAaHOBKY ITapaMeTpoB TecT-curHana. Yacrora 2,5 MI'n, 3anepxka 20
— 50 mxc, maurensHOCcTh 15 - 30 MKc. YcTaHoBUTE ocia0iieHHE aTTEeHIATopa C TaKUM
pacyeToM, yTOOBI aMIUIUTYy/a TeCT-CUTHajla Haxoauiack Ha ypoBHe 0nb Ha skpane Y/19812.
Kaptunka Ha skpaHe Ae(eKTocKona J0KHa ObITh YCTONYNBOM.

Brutounte cuctemy BPY nedexrockona. B mento «Hactpoiika» - «BPU» B BepxHEM 3j1eMeHTe
ycranoBute «BKJI», 3aTeM B HIDKHEM sJeMeHTE MeHIO BblOepute cTuib BPY «Pyunoit» u
nepeluTe B peXUM penakThpoBaHusi kpuod BPY. Buax menio nokazan Ha Puc.10.6.8.1.
Hanee ynanute aelcTByromryto HacTpoiiky BPU myrem BbIGOpa snementa meHio «COpoc
HaCTpOUWKM». B pesynbrare KOppekuus yCWIeHHs BO Bcex Toukax BPY ycranaBiauBaercs B
Hoib. Toukum BPY rpymnmupyrorcs B mpeaenax dSkpaHa npubopa. Ecaum Heobxomumo, ¢
MOMOIIBI0 00Pa3I0BOr0 aTTEHI0ATOpa MPOBEIUTE MOACTPONKY aMIUIUTYAbI TECT-CUTHajla Ha
ypoBeHb 0ab 1o skpany.

Omnpeznenenue HIKHEH TpaHUIbl JUHaMU4eckoro nuanasona BPY. Bribepute Touky BPY 01.
YcTaHOBUTE MOJIOKEHHUE TAHHON TOUKHU 3a TECT-CUTHAJIOM. Y MEHBIIANTE 10 IPEAEIA YCUIICHHUE
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B touke BPU 01. 3arem, m3meHss ocnabieHne oOpa3loBOro aTTEHIOATOPA, YCTAaHOBUTE
aMIUTUTYly TecT-curHaja Ha ypoBeHb Onb mo skpany. Bupa skxpana aedekrtockoma mocie
BBITIOJIHCHHS YKa3aHHBIX omepanuid mnpeactaBieH Ha Puc.10.6.8.1.A. 3aduxcupyiite
ociabienue odpasnoBoro arreHoaropa Ku [ab].

OnpeneneHrie BEpXHEW rpaHullbl TMHAMUYecKoro nuanazona BPY. YBenuuuBaiite 1o npenena
ycwienne B Touke BPY 01. 3arem, u3meHss ocnabiieHHe oOpa3loBOrO aTTEHI0ATOPA,
YCTAaHOBHUTE aMIUIMTYJy TecT-CurHasia Ha ypoBeHb Onb mo »skpany (Puc.10.6.8.1.b).
3adukcupyiite ocinadiienne o0pas3ioBoro arreHoaropa Ks [ab].

Hunamuuecknii nuanazon BPY paccuuteiBaroT mo ¢gopmyne AKepu = KB — KH. Jledekrockorn
CUMTACTCs MPOIICIINM JaHHYIO ONEPaIlio TOBEPKH, €CIIM IUHAMUYecKuil auana3oH BPY naxomurcs

B npenenax 80 1 nb.

10.6.9 Omnpenesnenue norpenIHOCTH MOPOroBoix HHAUKATOPOoB ACA#1, AC/I#2
OmnpeeneHne MorpenrHOCTH MOPOTOBOTO WHANKATOPA IMIPOU3BOIUTCS B CXeMe U3MepeHuid Puc.

10.6.4.1.

HacTpoika !
08,04, 04r 15;52

»21,0+00,046 IEIBJDB-D,SDA] HacTpoiika

A Emka +38°C

HacTtpoika ! »21,0+00,046 IEIBJDB-D,SDA]

p21,0+00,0 B[ 6,108 -0, 304
4 eeien +38°C

A Emka +38°C

06,04 0dr 18:53 06.04 0dr 18 54 | FXFIEE]

ab ab
....... +2
....... +1
1}
-1
2
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:

2|18
-20

Ae O

40 B0 g0 MKC
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20 a0 &0 50 MKC
et

z0 40 B0 g0 MKC
s

? Tnyouno- ACH %13 ACH %2 BPY STnybuno-i ACH #1% ACQl #2 BPY ACH %13 ACQ %2 BPY
ff.. MBR 3xg...5.Bekn 5 BbIKN £ .hep 3xo = Belkn 3 BbIkN 3x0 & Bolkn & BEIKD
A) B) B)

Puc. 10.6.9.1. Bua TtecT-curnana Ha 3kpaHe AeQEeKTOCKOIA MPHU ONPEIeICHUH MOTPEIIHOCTH

cpabaTbIBaHUs TOPOTOBOT0 MHAKUKATOPA.

[TpoBenute HacTpoliky npubopa Y/19812. Otkmtounte cuctemy BPY nedexrockona. B mento
«Hactpoiika» - «DIeKTpOo-aKyCTHYECKUH TpPaKT» YCTAHOBUTE 4YACTOTYy TIpeoOpa3oBaTest
2,5MI't u pexuM OTOOpaXeHHsI JETEKTHPOBAaHHBIX CUTHAJIOB. 3aTe€éM B MEHIO «JIEKTPO-
AaKyCTUYECKUH TPaKT» - «IOJPOOHE» yCTaHOBUTE IMaNa3oH BXOJHBIX CUTHANIOB «Makc. 3X0o»
+1B. Ycranosute puistp HY — 0,75 MI'11. B mento «9xpaH» yCTaHOBUTE HIUPHUHY PA3BEPTKH
100 MKC ¥ cIBUT pa3BepTKH -2 MKC. B 3TOM ke MeHI0 ycTaHOBUTE ycuiieHue Aedexrockomna 20-
30x1b.

IIpoBeanTe HaYaJIBHYIO YCTAaHOBKY IapaMeTpoB TecT-curana. Yacrora 2,5 MI'n, 3anepxka 20
— 50 MKc, nmutenbHOCTh 15 - 30 MKC. YcTaHOBUTE OCTa0JIeHHe aTTEHI0ATOpa TaKKUM 00pa3oM,
YyTOOBI aMIUIUTYJIa TECT-CUTHAJa Haxoaunach Ha ypoBHe 0 nb mo pa3smerke skpana. Kaptunka
Ha dKpaHe AeEeKTOCKOIa JOJKHA OBITh YCTOMYHNBOM.

Hacrpoiika cucrembr ACJI#1. B pexxume «Hactpoiika» BeIOEpUTE DJIIEMEHT TJIABHOTO MEHIO
«ACJI#1» (BHHM3Y dKpaHa). 3aTeéM B OKHE PEIAaKTUPOBAHHS TMapaMETPOB BHIOEPUTE SJIEMEHT
MmeHI0 «ACJ#1», Torna oTkpeiBaeTcs OKHO «Jlom. mapameTphl». 37ech YyCTaHOBUTE YpOBEHBb
¢ukcaruun —61b W TOWCKOBBI ypoBeHb —6O1b, BKIIOYHTE CBETOBYIO M 3BYKOBYIO
CUTHAIM3aLNI0. 3aKpoiTe OKHO «/lom. mapamerpe». B OKHE penakTHpOBaHUs YCTaHOBHUTE
pexuMm «9XO». Jlanee ycTaHOBUTE OpaKOBOUHBIM ypOBEHb TaKOW, 4YTOOBI JUHUS <«H1»
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Haxoaujach Ha pasMmetke skpaHa 0xb. YcranoBute Havano u mmpuHy cTtpoda AC/#1 Takum
o06pazom, 9ToObI 3axBaThIBasics TecT-curHai (Puc. 10.6.9.1.).

4. OrmpeznelieHHe TMOTPEUTHOCTEH MOporoBbix uHAWKatopoB ACI#1. Mensas ocnabneHue
arrentoaropa ATT-90-0,1-95/2 mnaiiguTe MUHUMAIBHYIO aMIUIMTYJQy TECT-CUTHaNa, IpH
KOTOpOW HavyMHAeT cpabaThiBaTh MOPOTOBBIM HHAMKATOp Ha OpakoBoyHOM ypoBHe ACJI#1.
Badukcupyiite ocmabnenne Kl. Ymenpmaiite ocnabnenue arreHroaropa ATT-90-0,1-95/2
(TecT-curHan yBEJIMYUBAETCS) U HaWOUTe €ro aMIUIUTyAy, Uil KOTOPOW YCTOMYMBO
oOHapyXHMBaeT TecT-curHal Ha OpakoBouHoMm ypoBHe ACI#1 (Puc. 10.6.9.1.A).
3adukcupyiite ocnadnenne K2. ITorpentnocts moporosoro naaukatopa ACJI#1 onpenensroT
no gopmyne AK = K1 — K2 [nb]. IlpoBenure aHasoruvHble OINEpandyd I OMpeaeiIcHUs
MOTPEIIHOCTH MOPOTOBOT0 MHIMKATOpa Ha Ha ypoBHE ¢ukcanuu «D» U MOUCKOBOM YpOBHE
«I» ACII#1 (Puc. 10.6.9.1.b, B).

5. Hactpotika cuctembl AC/I#2. B pexxume «HacTtpoiika» BBIOEpPHTE 3JIEMEHT TIJIABHOTO MEHIO
«ACJI#2» (BHM3Y d5KpaHa). 3aTeM B OKHE PEIAaKTUPOBAHMS MapaMeTPOB BBHIOEPUTE AJIEMEHT
MeHI «AC/#2», Torna oTkpbeIBaeTcsi OKHO «Jlom. mapameTpsl». 31€Ch BKIIOUNUTE CBETOBYIO U
3BYKOBYIO CHUTHAIM3aIMIO. 3akpoiite okHO «Jlom. mapameTpb». B okHe pemakTupoBaHUS
ycranoBuTe pexxuM «9XO». Jlanee yctaHOBUTE OpaKOBOYHBIM YpOBEHb TaKOW, YTOOBI JIMHUS
«#2» Haxoaunace Ha pasmeTke skpaHa 0ab. YcraHoBuTe Hauano u mupuHy ctpoda AC#2
TakuM 00pa3oM, YTOOBI 3aXBATHIBAJICS TECT-CUTHAIL.

6. OmpeneneHue mnorpemrHocTd moporoBoro wuHaukaropa AC#2. Menss ocnabneHue
arrentoatopa ATT-90-0,1-95/2 wHaiinure MUHUMAIBHYIO aMIUIMTYQy TECT-CUTHANa, IMpU
KOTOpOM HaumHaeT cpabarhiBaTh MOporoBbiil uHANKaTOp ACI#2 — nunus «#2». 3adukcupyiite
ocnabnenue Kl1. Ywmenbmaiite ocnabnenue arrenroaropa ATT-90-0,1-95/2 (tect-curnan
YBEIIMYMBACTCS) M HAWAMTE €ro amIUIUTYIy, JUIsi KOTOPOM YCTOMYMBO OOHApy>KUBaeT TECT-
curHan Ha OpakoBouHoMm ypoBHe AC/I#2. 3adukcupyiite ocnabnenue K2. IlorpemrHocTts
noporosoro unaukaropa ACZ#2 onpenenstot o popmyne AK = K1 — K2 [nb].

[TorpemHuocts cpaGaTbiBaHust moporoBelx uHaukaropoB ACH#1 u AC/#2 He nomkHa
npeBblarh Benuuunbl 0,51b.

10.6.100mnpenesienne BpeMeHHO HeCTa0UJIbLHOCTH YPOBHSI cpadaThbIBaHUs MOPOrOBbIX
uHaukaropoB ACI#1 u ACJI#2

OrmpeznenieHe BPEMEHHOM HECTaOWIBHOCTH TOporoBeix wuHAuKatropoB AC#1 u ACI#2
IIPOU3BOUTCS IIOCIIE ONPENEIEHUS UX MOTPEIIHOCTH.
1. Jns cuctembr AC/I#1 BeimosnHUTe yKa3aHus 1o myHKTam 1-4 maparpada 10.6.9.
2. TlpoBeante BBIAECPIKKY MPUOOPA B 3TOM COCTOSIHUU B TEUCHHH 8 YaCOB.
3. TloBTOpHO BBITIOMHHTE yKa3aHWs MyHKTa 4 maparpacda 10.6.9. Haiinure BenmuunHy M3MEHEHUS
ypoBHs noporosoro uuankaropa ACI#1.
4. Jlns cuctrembl ACJI#2 BIMOTHUTE yKa3aHUs 1O TyHKTaM 5-6 maparpada 10.6.9.
[TpoBenuTe BBIAEPKKY MIPUOOPA B 3TOM COCTOSIHUU B TEUEHUHU 8 YACOB.
6. IloBTOpHO BBITIOJHHTE yKazaHUs IMyHKTa 6 maparpada 10.6.9. Haiinure BenmuunHy M3MEHEHUS
ypoBHs noporosoro nuankatopa ACI#2.

o

Bpemennas HecTtaOuinbHOCTH YpoBHEN noporoBbix uHANMKaTOpoB ACJ#1 n AC/I#2 He nomxkHa
npeBbiaTh BenuuuHbl 0,51b.
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10.6.11 Onpeaesienue MOrpeiHOCTH IIyOMHOMEpPa

B mpubope Y19812 nHopmupyeTcsi TOIBKO MOTPEIIHOCTh M3MEPHUTENs MHTEpBaja BPEeMEHU
(MHCTpyMEHTaJIbHAs! TOTPEITHOCTH ).

Jlnist onpenenienusi MOTPEIHOCTH TIIyOMHOMEpa UCTONB3YEeTCsl CXeMa W3MEPEHUH, TTOKa3aHHas
Ha Puc. 10.6.11.1.A. 3necs BpemeHHO#l cenekrop BC-9603 wucnonp3yercss Kak yCTpPOHCTBO,
BbIpabaThIBalOICe  UMITYJIBCHl  (DUKCUPOBAHHOM  JUIMTENBHOCTH —  MAapKEpHBIE  HMITYJbCHI.
CHHXpOHU3AIHMS CEIEKTOpa OCYIIECTBIISETCS OT 30HAMPYIONMIEro UMIyibca aedexrockona Y9812,
W3mepenne AIUTENPHOCTH MAapKEpPHBIX HMITYJIbCOB C BBICOKOM TOYHOCTBIO IPOU3BOAUTCS
gacrotomepom CNT-85. OZHOBpEMEHHO C MOMOIIBIO TOBEPSIEMOTO ACPEKTOCKOINA OIMpPEIesIeTCs
UHTEpPBAJI BPEMEHHM OT 3OHIHMPYIOUIETO HMITyJbca A0 3aJHero (poHTa MapKEpHOTO HMITYNbCA.
Bpemennsbie cooTHomenus nokasansl Ha Puc. 10.6.11.1.5.

VYKazaHHbIe ONepaliy BBIIOJIHSAIOT HE MEHEe 4YeM B §-MH TOUYKax JHara3oHa pPa3BepTKU
Y9812, 3arem mNOpOBOAWTCS CTaTHCTUYECKas OOpabOTKa pe3ylbTaTOB H3MEPEHUH IO MOJeNu
nuHenHon perpeccun. B mpubope VJI9812 HauBbiclias TOYHOCTb OIPEACICHHUS 3aJEPKKU
HaOJIr01aeTCsl TIPU M3MEPEHUH TI0 MEPEX0/y IXOCHTHAJIA Yepe3 HOMb. [103ToMy moBepKa morpenHocT!
rIIyOMHOMEpA TIPOU3BOUTCS B ATOM PEXKUME.

31 CHHxpoHKzauMA BC-2603 o Y9812
CHHXp. Y9812
BC-9603 hapkepHER MMMy b
| | :
‘ Ti Mmnynec Ha
| akpade ¥03312
Mapkep
Tonn t
OediekToCkon NEOMIBOAHT HEMEDEHHE Xi
YacToTomep iﬂaap,i;;x;u 330Hero GpOHTa WCNYNECE
CNT-85 pieER

HacToToMep paboTaeT B pedHME
M3MEPEHMA LNHTENEHOCTH
NPAMOYTONEHOTD MMIYAECE

A) E)

Puc.10.6.11.1. OnpeneneHust MOTpenTHOCTH TIIyOUHOMEDA.
A) Cxema u3mMepeHu.
b) Bun curnanos.

CENEKTOR [E#

YHeT, vamepeHiin

T= 151,175 rke P 19,0+00,0p
+0,008 rke (011

..... .. e e e .. e e e . P | . PR e e e ._II'S
fe 146 1{8L L15'|:| ez 154 e
F akpan fCenextenfoyucunnf cTon |

Puc.10.6.11.2. Bung 3anHero ¢ppoHTa MapKkepHOTO UMITYJIbCa Ha SKpaHe mpudopa.

154 https://a3-eng.com/



46.5537.001.01.000 PO

[Topsnox onpeneneHns: NOrpeUIHOCTH TITyOuHOMEpa.

1. Cobepute cxemy wusMepeHmid kak mokazaHo Ha Puc. 10.6.11.1.A. [Insa mnoakitoueHus
000pyI0oBaHUS UCTOJIb3YHTE KOAKCHATIbHbIE KaOeIu.

2. Hacrpoiite cTabniIbHYI0 CHHXPOHHU3AIMIO BpeMeHHOro cesnektopa BC-9603 ot 30HAMpYIOMIEro
umnyibca nedekrockona. [lomydure curnan 3agHero (GppoHTa MapKepHOTO MMITyJIbCa Ha
skpane Y J19812.

3. IlpoBeguTe HACTPOHKY AJIEKTPO-aKyCTHYECKOTOo TpakTta mnpubopa VY]19812. B wmeHio
«HacTtpoiika» - «DIeKTpo-aKyCTHYEeCKUM TpakT» yctaHoBuTe wuactory I[IOIT 5,0 MI'm.
Bri6epute Bua curnana — BU. B mento «Iloapobueit» yctanoBute «Makc. 9xo» - £10B.

4. TlpoBemute HacTpoiKy cenekTopa YJ[9812. B mento «Cenektopy, «YCT. H3MEPEHUN» YKaKUTE
pexxuM «uepe3 0» M yCTaHOBHUTE BBIBOJ 33J€pPKKU |. BBIBOJI OCTaNbHBIX MapaMeTpOB MOXKHO
OTKJIIOUNTh. HacTpoiite mnojokeHue mopora cejekTopa M IIMPUHY MapKepa 3axBaTa Kak
nokaszano Ha Puc. 10.6.11.2.

5. Ilpoeaute HacTpoiiky wactoTomepa CNT-85. VcranoBute pexum paboThl — HU3MepeHUE
JUIMTETIbHOCTA ~ UMITYJBCOB. YCTAHOBUTE TMOJOXKHUTEIBbHYIO TMOJSAPHOCTh  HCCIEIyEeMbIX
uMIyabcoB. HacTpoliTe mopor kommapaTopa CHTHaJIOB TaKHMM OOpa3oM, YTOOBI YaCTOTOMEP
BBIBOJINJI CTa0MIIbHBIE TIOKA3aHUS ITUTEIIbHOCTH MapKEPHOTO UMITYJIbCA.

6. IlpoBeaute u3MepeHue JIUTETLHOCTA MAPKEPHOTO UMITYJIbCa ¢ MOMOIIBI0 yacTtotomepa CNT-
85 u ompenenuTe 3aJAEPKKy 3aHEr0 (PpOHTA MAPKEPHOI'O UMITYJIbCA TOBEPSIEMBIM MPUOOPOM
YJ19812. [Ipu uzmepeHuu 3aep>Kku mupuHa pazseptku Y /19812 ycranaBnuBaercs He Ooiee
12 mkc. M3MepeHus BBIMONHAIOTCS HE MEHEe YeM B §-MM TOYKaX MOBEPSEMOTro auaria3oHa 4-
2000 Mkc. PekomeH10BaHHbBIE 3HAYEHUs JJIMTEIBHOCTEN MapkepHoro umnyisca 10, 50, 100,
250, 500, 1000, 1500, 1990 mxec.

7. llpoBeaute pacyer mnapaMmeTpoB JuHEWHON perpeccun Ql, Q2 mo naHHBIM U3MEPEHHI
gactoToMepa - T; u aedekrockona - X 3mece N — konmuecTBo m3MmepeHuil. B pacuerax
TpeOyeTcss yYUTHIBaTh HE MEHee 7 3Havanmx uudp.

SXT-S3XYT i o
Q]-: i=1 Nlil i=1 , QZZWZXI _%ZTi

i(Ti _NZTi)Z

i i=1

Il
UN

8. IlpoBepka aAaUTHBHON cocTaBisifolled mnorpemrHocTy. OrmpenennTe MO HIKE YKa3aHHOM
bopMyIie alIUTUBHYIO COCTABIISIONLYIO MOTPEIIHOCTH JJIsl KQXKJI0TO U3MEPEHUSI.

ATi = Xi— Q1*T; — Q2

ITpoBenute craructuyeckue pacuersl mo 'OCT 8.207-76. Haiiaure nucnepcuio MOrpelIHOCTH
(cpenHee KBaJpaTHYHOE OTKJIOHEHHME) W JIOBEpPHUTENbHbIE TIpaHUIbl morpemHoctd AT, B
untepBasie BepostHocTH 0,95. Kosdpoumment CrbromeHTa Ui BBIOOPKM W3 8 peannzanuit
ciy4aifHo# BennunHbI paBeH t=2,306.
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[TpoBepka cunraercs ycnemnrHo, eciau AT, He npeBsimaet Benuduny 0,006 Mxc.

9. IlpoBepka MyJIbTHILIMKATHBHON cocCTaBisomield morpemuoctd. Ilapamerp Tm= |1-Ql]
XapaKTepu3yeT IMOTrPEelIHOCTh, 3aBUCALIYI0 OT H3MepsieMod BenuuuHbl. [IpoBepka cumTaercs
yCHEIIHOM, ecii 3HadeHue Tm He npesbimaer 0,00003.

IIpumeuanue. IlorpemHocTh TIyOMHOMEpa KOHKpeTHoro mpubopa VYJI9812, omnpenensercs
BbIpaXXCHHEM
AT = AT, + Tm *T (mkc), T —u3mepeHHoe 3HaueHue (MKC).

10.6.120npenesieHue 4acToThl yIbTPa3BYKOBbIX KoJdebanuii I1I11

Yacrora ynpTpa3ByKoBbIX Konebanuii IIDII, T1.e. dYacrora kojeGaHMI »XOCHUTrHANA,
OIpEEIsAETCS C MOMOIIBIO M3MEPEHHsS BPEMEHHOIO MHTEpBala, B KOTOPBIM YKJIaJIbIBaeTCs LEIOE
YHCIIO0 MeproAoB. [l onpeaeneHust 4acTOThl HCIIONIb3YEeTCsl U3MEPUTEh BPEMEHHU MPUOopa, IOAITOMY
OIlEepaLliu OINPEEIIEHNUS YaCTOThI IIPe00pa30BaTeIIed BHIIOIHAIOTCS TOJIBKO MOCHIE YCIEIHONW IIOBEPKU
norpemHocTy riryonnomepa I110.6.11.

T= B8, 266 mrc T= 63,737 ke b 32,0000 8 IRHTEGGENEES
0011 ke (017 0,006 rke (07 Yot |amepeHui
N
......... T4 .
fe  ET.5 BF EG5 69 695 70 Tk fe  EB7.5 63 685 63 695 70 ke
e T, e, 3 v ok L L RarL s e, ST
o 3N.- AK. ."Cenenupigrnyﬁﬂllu-zz.; o 3N.- AK. zCenex'rup“grnyﬁunu-ggd
o sssrm SKPAN o0 B mop E Fofhn tBE0 5 Sk AN _[.:.'f.es,?,.gln-g- MER... 5
A) E)

Puc. 10.6.12.1. TIporecc onpeneneHus 4acTOTh YIbTPa3BYKOBBIX KOJeOaHU TpeoOpa3zoBaTes.
DXOCHTHAT OT oTBepCeTHs P6MM B 06pasie Ne2. [IpeoGpasosarens 1121-2,5-50°-514.

1. Tlomkmounte mpeoOpazoBarens K jaedektockomy. [IpoBeauTe HACTPOWKY dSIEKTPO-
aKyCTUYEeCKOro Tpakra mnpubopa. B menio «Hactpoiika» - «3JeKTpO-aKyCTUYECKHIl TpaKT»
ycranoBute yactoTy 1311, Bribepure Bua curnana — BU. B mento «IlogpoOnei» yctaHOBUTE
«Makc. Oxo» - £1B. B MeHI0 «JOkpaH» yCTaHOBHUTE Pa3METKY Pa3BEPTKH — MKC. Y CTAHOBUTE
PEXUM 33I€PKKHU 10 NIEPEXOLY Yepe3 HOJIb — B MEHIO ceJieKTopa «Y CT. U3MEpEeHUiD» BrIOepuTe
pexxuM «uepe3 O». Bximrounte BbIBo BpeMeHH 3aAepkKu (T), BBIBOJI OCTaJIbHBIX apaMeTpoOB
MO’KHO OTKJTFOUHUTb.

2. YcraHoBHTE TpeoOpazoBaTenb Ha oOpazer; Ne2, mpenBapuUTENBHO CMa3aB €ro MOBEPXHOCTH
KOHTaKTHOW JKHJIKOCThIO. HaliouTe MakCMMyM SXOCHTHaJia OT OTBEpCTHSA JOMM.
3adukcupyiiTe mpeoOdpa3oBaTENb B 3TOM MOJOKEHUH.

3. Perymupys mmpuHy W CIOBUT pa3BepTKH (MEHIO «DKpaH») YCTAHOBUTE dXOCUTHAI 10 LEHTPY
9KpaHa U MakcuMaibHO pactsaute ero (Puc. 10.6.12.1.).

4. C moMomiblo CeleKkTopa MPOBEIUTE U3MEPEHHE MOMEHTOB BpeMeHH T1 u T2, B KOTOPBIX
HXOCUTHAJ MepexoauT uepe3 HyneBoe 3HaueHue (Puc. 10.6.12.1.). [Ipuuem B unTepBane T1 -
T2 MOJDKHO yKIIaIbIBaThCA HE MEHEE 3-X MEePHUOJI0B KOJIeOaHUH.
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5. Omnpenenute cpeauwuii nepuo konedanuit Tep=(T2-T1)/N, rae N- urcio mepruoaoB B HHTEBAJE
T1-T2.

6. OmnpenenuTe 4YacTOTy yIbTPa3ByKOBIX Konebanuii F=1/Tcp.

7. TlpoBemute mpoBepKy Ha AomycTuMoe OoTKiIoHeHue 4yacToThl [IDI1. [[ns mpeobpaszoBareneii ¢
yactoTol MeHee 1MI'T momycTMMoe OTKJIOHEHHWE 4YacTOThl OT HOMHMHaibHOM +10%, a mis
npeoOpazoBareneii ¢ vacrotamu 1 MI'11 u Bbie monyctumoe otkiaonenue £20%.

10.6.13 Onpeaesienue aaurTeabHocTH dXocurnajia [II1

JIIMTenbHOCTh 3XOCUTHANA YJIBTPa3BYKOBOIO IIPe0OpazoBaTeNsi U CKOPOCTh 3ByKa B H3JEIUU
SBIISIIOTCSI TapaMeTpamMu, (POPMUPYIOIIUMH pa3pelIarollyto CiocoOHOCTh MO AadbHOCTH. OnpeaeneHue
JUTUTENIbHOCTU 9XOCUTHAIA 3aMEHSIET MPOBEPKY YCIOBHOHM pa3peliarnieii cnocoOHOCTH Mo TiyOnHe

saneranus (TOCT 23049-84).
JUTUTENBHOCTh 9XOCHIHANA ONPEACISICTCS METOIOM CPaBHEHHS, HCIIOIb3YeTCs CUcTeMa

ACTI#2.
HacTpoWka !ACL#2 3wo  Hawano DOB3.4 mko
19.04.05r 14:38 § Ypoeere 28.5 a6 Wapmea 0007 5 rkc

: b

Le
TR R

Puc. 10.6.13.1. Onpenenenue JUIMTEILHOCTH 3XOCUTHAA TpeoOpa3oBarTers.
IpeoGpasosarens [1121-1,8-50%-14*14. Dxocurnan ot oTBepeTrs D6MM B 06pasiie Ne2.

1. Tloakmrouute mpeoOpazoBarens K jaedekrockomny. I[IpoBeauTe HACTPOUWKY BJIEKTPO-
aKycTU4yeckoro Tpakta npubopa. B meHio «Hactpoiika» - «neKTpo-aKyCTHUYECKHH TpakT»
ycranoBute yactoty [IOII. Beibepute Bun curnama — HY. YpoBeHb oTceuku ycTaHOBUTE
meHee —121b. B menio «IlonpoGHeit» ycranoure «Makc. Oxo» - +1B. B meHo «Okpan»
YCTaHOBUTE Pa3METKY pa3BePTKH — MKC.

2. YcraHoBHTE TIpeoOpaszoBareinbh Ha oOpaszer] Ne2, mpeaBapHTEIbLHO CMa3aB €ro MOBEPXHOCTh
KOHTaKTHOM JKHAKOCThIO. HaiimuTte MakcMMyM »OXOCHTHaJia OT OTBepcTHS JOMM.
3adukcupyiite mpeodpa3zoBaTelb B ITOM IMOJIO0KEHUH.

3. Perynmpys mmpuHY M CIBUT pa3BepTKH (MEHIO «DKpaH») YCTAHOBUTE YXOCUTHAI IO IEHTPY
9KpaHa U MakcUMalibHO pacTsHute ero (Puc. 10.6.13.1.). AMIIUTYy 1y 9XOCUTHANIa YCTAHOBHUTE
Ha cTaHJapTHbIN ypoBeHb (0ab 1o pazmeTke 3KpaHa).

4. Breibepute Meno «ACI#2». [Tonp3ysace saeMeHTaMHd MEHIO, YCTAHOBHUTE TIOJIOKEHHE CTpoOa
Ha ypoBeHb —61b, Hauano U KoHel cTpoOa COBMECTHTE C MEPETHUM M 3aAHUM (PpPOHTaAMH
sxocurHana (Puc. 10.6.13.1.). B atom ciiydae mmpuna crpodba AC/I#2 paBHa JIUTEIBHOCTH
9XOCHUTHaJja Ha YpOBHE —64b OT MakcuMyma.
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[IpoBenuTe cpaBHEHHE UTMTEITHHOCTH YXOCUTHANIA C MAaKCUMAIILHO JIOMYCTHMBIM 3HAYCHHEM
JUTsl TaHHOTO Tpeodpasopartens. Mcnons3yiiTe Tabmuiy 10.6.13.1.

Tabmuma 10.6.13.1.

'YcioBHOE 0003HAYEHHE Tunosoe 3HaYeHue MakcumMaJjibHO 101yCTUMOE
211 JJIMTEJIHLHOCTH DXOCHTHAJIA, 3HAYeHHe JJIUTEeIHLHOCTH
MKC IX0CUIHaJ1a, MKC
I1111-1,25-K20 2,1 2,9
[1111-1,8-K14*14 1,6 2,2
[1111-2,5-K14 1,0 1,9
1111-5,0-K8 0,7 1,0
I1111-8,0-K5*4 0,5 0,7
1112-1,8-14*14 1,6 2,2
[1112-2,5-314 1,0 1,9
I1112-5,0-28 0,7 1,0
I1112-8,0-5*4 0,5 0,7
1121-1,8-40°-14*14 1,6 2,5
1121-1,8-45°-14*14 1,6 2,5
1121-1,8-50°-14*14 1,6 2,5
1121-1,8-55°-14*14 1,6 2,5
1121-1,8-60°-14*14 1,6 2,5
1121-1,8-65°-14*14 1,6 2,5
1121-1,8-70%-14*14 1,6 2,5
1121-2,5-40°-14 1,0 1,9
1121-2,5-45°-14 1,0 1,9
1121-2,5-50°-14 1,0 1,9
1121-2,5-55°-14 1,0 1,9
1121-2,5-60°-14 1,0 1,9
1121-2,5-65°-14 1,0 1,9
1121-2,5-70°-14 1,0 1,9
I1121-5,0-40°-28 0,7 1,0
1121-5,0-45°-28 0,7 1,0
I1121-5,0-50°-238 0,7 1,0
1121-5,0-55°-28 0,7 1,0
I1121-5,0-60°-28 0,7 1,0
1121-5,0-65°-28 0,7 1,0
1121-5,0-70°-28 1,0
I1121-8,0-40°-5*4 0,5 0,8
I1121-8,0-45°-5*4 0,5 0,8
I1121-8,0-50°-5*4 0,5 0,8
I1121-8,0-55°-5*4 0,5 0,8
I1121-8,0-60%-5*4 0,5 0,8
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1121-8,0-65%-5*4 0,5 0,8
1121-8,0-70%-5*4 0,5 0,8

10.6.14 Onpenesienue AIUTEJIbHOCTH peBepOepalinoHHO-IIyMOBO# xapakTepuctuku (PLIX)

PeBepOepainoHHO-11IyMOBasi XapaKTEPUCTUKA 3TO CUTHAJI, BO3HUKAIOLUI B IpeoOpa3oBareie,
mociie BO3JCHCTBHUS 30HAMpYomero umiynbca. PIIX ckiansiBaeTcs W3 3aTyXarommx KojeOaHuin
HE303JIEMEHTA, AKYCTHUECKUX CHTHAJIOB, TIEPEOTPAKCHHBIX B IMPeoOpa3oBarelie, U CUTHANIA PEaKIuu

aJIeKTpUYecKol 1enu, B koropyto BkiatodeH [1OI1. PIIIX onHo3HA4YHO ompenenseT pa3Mep MepTBOMH
30HBI IpeoOpa3oBaTes.

HacTpoika PA0,000fakraH 1NN
15.04 05- 12 12 Hewnenwe 40,0 aB

WeuprHa 0043, 4 rakc
Caewr -002,0 ez
T T TR
: : : : 0
L1
-2

RE:
: : : : ; s - [-20
QB ] 5 10 15 20 25 30 38 KT

TRaKT

AT

aﬂﬁ .- AK. 35 3|{ﬂ;£;| ECanaxTupggrn{lﬁﬂuﬂu%E

i

[ma iEDHTﬂ
T, LN Ny

Puc. 10.6.14.1. Onpenenenue murenbHocty PIIX. [TpeobpazoBatens Hl21-2,5-400-®14.
Vcunenne 40nb.

Hns mpoBepku napamerpoB PIIX ucnonb3yroTcst u3MepuTeNbHbIE CUCTEMbI AedeKTockorna,

MO3TOMY JaHHBbIE OINEpalUU JONYCKAETCS BBINOIHATh TOJBKO IIOCJIE YCHEUIHOTO BBINOJIHEHHS
onepauwmii o [1.10.6.7. n I1.10.6.11.

1. Tloagxmrounte mnpeoOpa3oBatens K jaedekrockomny. IIpoBenuTe HacTpoilKy —3J€KTpo-
aKyCTHYeCcKoro Tpakta npubopa. B menio «Hactpoiika» - «2IeKTpo-aKyCTHYECKHH TpaKT»
ycranoBute yactoty [IDII. BriGepute Buja curnama — HY. YcraHoBuTe ypOBEHb OTCEUKH
curHana menee —121b. B mento «IlogpoOHeit» ycraHoBuTe «Make. Oxo» - =1B.

2. B meHio «OKpaH» yCTaHOBUTE Pa3METKY pPa3BEPTKU — MKC. Y CTAaHOBHUTE YCHJICHHE MPUEMHUKA
60, 40 u 20 nb. Ha xaxnom ypoBHe ycwieHMs omnpenenure umrenbHocTts PIIX B
MHUKpPOCEKYHJAX, MCIOJIb3ys pa3MeTKy dKpaHa Mo ropusoHtanu (cm. Puc. 10.6.14.1.).
JimrensHocte PIIIX ompenensercs kak HMHTEpBaJl BpPEMEHM OT Hayajla 30HIUPYIOLIETO
UMIyJdbCa O MOMEHTa BpPEMEHH, B KOTOpoM aMiumuTyna curHana PIIIX craHoButTcs Huke
ypoBHs —121b 1o pazMeTke sKkpaHa.

3. IlpoBeaurte cpaBHEHHE IMOJYYEHHBIX MAHHBIX C JIOMYCTUMBIMH 3HAUYEHUSMH JUIMTEIbHOCTU
PIIX mo tabmuue 10.6.14.1. Ecnu moutensHocth PIIIX mpeBbliiaeT HomycTUMOE 3HAYCHHE,
npeoOpa3oBaTeib IPU3HAETCS HE MPOIIEAIINM ITOBEPKY.
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Taomuma 10.6.14.1.

YciaoBHoe JomycTumble 3HaueHus AauTeabHocTH PLIX 1 pasandnbix
o0o3Hauenme 11 YPOBHeEl yCUJIeHUs1, He D0Jiee MKC
60 16 40 nb 20 ab
I1111-1,25-K20 80 40 28
[1111-1,8-K14*14 50 35 23
[1111-2,5-K14 27 18 10
1111-5,0-K8 21 13 8
I1111-8,0-K5*4 12 7 4
1112-1,8-14*14 15 8 5
[1112-2,5-314 13 7 4
I1112-5,0-28 9 6 3
I1112-8,0-5*4 7 4 2
1121-1,8-40°-14*14 45 35 20
1121-1,8-45°-14*14 45 35 20
1121-1,8-50°-14*14 45 35 20
1121-1,8-55°-14*14 45 35 20
1121-1,8-60°-14*14 45 35 20
1121-1,8-65°-14*14 45 35 20
1121-1,8-70%-14*14 45 35 20
1121-2,5-40°-14 35 27 15
1121-2,5-45°-14 35 27 15
1121-2,5-50°-14 35 27 15
1121-2,5-55°-14 35 27 15
1121-2,5-60°-14 35 27 15
1121-2,5-65°-14 35 27 15
1121-2,5-70°-14 35 27 15
I1121-5,0-40°-28 24 18 10
1121-5,0-45°-28 24 18 10
I1121-5,0-50°-28 24 18 10
I1121-5,0-55°-28 24 19 10
I1121-5,0-60°-28 24 18 10
1121-5,0-65°-28 24 18 10
1121-5,0-70°-28 24 18 10
I1121-8,0-40°-5*4 19 14 9
I1121-8,0-45°-5*4 19 14 9
I1121-8,0-50°-5*4 19 14 9
I1121-8,0-55°-5*4 19 14 9
I1121-8,0-60°-5*4 19 14 9
I1121-8,0-65°-5*4 19 14 9
I1121-8,0-70%-5*4 19 14 9
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10.6.15 IIpoBepka HOMHHAJIbHBIX 3HAYEHHI YCTOBHOWH YyBCTBUTEJIbHOCTH U OTKJIOHEHUS
YCJIOBHOM YyBCTBUTEJIbHOCTH OT HOMUHAJILHOM

VYCIIOBHYIO 4YyBCTBUTEIBHOCTH OIpPENENsiioT 1o o0pasiy Ne2 kak 3amac 4yBCTBUTEIBHOCTH
npubopa IpU HACTPOMKE MO 3XOCUTHATY OT OTBEPCTUSl JOMM, PACIOIOKEHHOM Ha TiyOnHe 44MM.
BBINOJIHAIOT ClleyIOIIKe ONEepaLUu.

1. Toaxmrounte mpeodOpazoBarenb K APEKTOCKOIY ¢ MOMOIIbI0 Kadens. [IpoBeauTe HaCTPOUKY

AJIEKTPO-aKyCTHUECKOTrO TpakTa mpudopa. B meHto «Hactpoiikay - «DIeKTpo-aKyCTHUECKUN

TpakT» yctanoBute 4dactoTy [IDII. Bribepure Bun curnama — HY. B menio «IlogpoOHein»

ycranoBute «Makc. Oxo» - +1B.

OTKIII0YMTE CUCTEMY BPEMEHHOM PEryJIMPOBKU UyBCTBUTEIBHOCTH.

3. YcranoBuTe mnpeoOpa3oBaTelb HAa BEPXHIOW TpaHb oOpasna Ne2 mpeaBapuTENbHO CMasaB
MOBEPXHOCTh KOHTAKTHOM xuakocThio. [lepememntas 1911 mo moBepxHocTn oOpasia HaiiauTe
MI0JIO’KEHHE, B KOTOPOM HaOJII0JJaeTCsl MAKCUMYM 3XOCHUTHAJIA OT LMJIMHIPUYECKOTO OTBEPCTHUS
@6mM. Ecmu HEOOXOIMMO CKOPPEKTHUPYHTE HIMPUHY Pa3BEPTKH Ae(PEeKTOCKOmna B MEHIO
«Okpany. 3aduxcupyiite [1311.

4. C noMoIpl0 PEryIUpOBKH YCUJIEHMS NPUEMHHMKA YCTAaHOBUTE aMIUIMTYLy 3XOCHUTHaJa Ha
ypoBeHb 0ab 1o pa3meTke skpana. 3adukcupyiite ycmienue npudopa — N (ab).

5. Ompeznenute yCIOBHYIO YyBCTBUTEIBHOCTh KaK Pa3HOCTh MEXAY MaKCUMaJIbHBIM YCUJIEHUEM U
HarinenubM 80-N (1b).

6. s MOBBIIICHUST JOCTOBEPHOCTH MPOBEIUTE OMPEEIICHHE YCIOBHON YyBCTBUTEIBHOCTH TIO TI.
3-5 He MeHee 3-X pa3 W HalauTe cCpegHee apuUPMETHYECKOE 3HAYCHHE YCIOBHOMN
YYBCTBUTEJIBHOCTH.

7. Omnpenenure OTKJIOHEHHE YCIOBHOM UYBCTBUTEIBHOCTH OT HOMHUHAIbHOW, U TIPOBEPHTE
JOMTyCTUMOE yMEHBIIIEHUE YCIIOBHONW YYBCTBHTEIBHOCTH, IIOJB3YSICh JTAHHBIMH TaOJHIIBI

N

10.6.15.1.
8. TlpoBenute BBINIE YKa3aHHBIC OMEpAIMH TSI BCEX MpeoOpazoBaTesield, BXOAIIMINX B KOMIUICKT
npubopa.
Tabmmma 10.6.15.1.
YciaoBHoe HomuHajibHas1 ycJI0BHAA IIpenen yciioBHOM
o6o3nauenne IIII1 YyBCTBUTEJIbHOCTH, 1B YyBCTBHUTEJILHOCTH, He MEHee,

ab
I1111-1,25-K20 55 45
I1111-1,8-K14*14 55 45
I1111-2,5-K14 53 43
I1111-5,0-K8 47 37
I1111-8,0-K5*4 37 27
I1112-1,8-14*14 47 37
I1112-2,5-14 45 35
I1112-5,0-8 35 25
I1112-8,0-5*4 30 20
I1121-1,8-40%-14*14 60 50
I1121-1,8-45-14*14 57 47
I1121-1,8-50°-14*14 54 44
I1121-1,8-55"-14*14 51 41
1121-1,8-60°-14*14 48 38
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1121-1,8-65%-14*14 45 35
1121-1,8-70%-14*14 42 32
1121-2,5-40°-214 55 45
1121-2,5-45°-14 55 45
I1121-2,5-50°-14 52 42
I1121-2,5-55°-14 48 38
I1121-2,5-60°-214 45 35
1121-2,5-65°-14 43 33
1121-2,5-70°-14 40 30
I1121-5,0-40°-28 40 30
1121-5,0-45°-28 40 30
I1121-5,0-50°-28 39 29
I1121-5,0-55°-28 37 27
I1121-5,0-60°-238 35 25
I1121-5,0-65°-28 33 23
I1121-5,0-70°-28 32 22
I1121-8,0-40°-5*4 22 12
[1121-8,0-45°-5*4 22 12
[1121-8,0-50°-5*4 22 12
[1121-8,0-55°-5*4 21 11
I1121-8,0-60°-5*4 20 10
I1121-8,0-65°-5*4 19 9
I1121-8,0-70%-5*4 18 8

10.6.16 Onpenesienne BpeMeHHOMH HeCTa0NJIbHOCTH YYBCTBUTEJbHOCTH

OTIepaIHH.

1.

N

[Ipu ompeneneHnn BpEMEHHON HECTAOMIBHOCTH UYBCTBUTEIIBHOCTH BBIMOJHSIOT CIEAYIOIIHNE

[IpoBeauTe HACTPOUKY MPUOOPaA U ONPEEICHUE YCIOBHON YyBCTBUTEILHOCTH 1O 00pa3iry No2

- BBITIOJTHUTE OTepaluu 1o nyHkram 1-4 maparpada 10.6.15.
[TpoBeauTe BBIICPIKKY MPUOOPA B 3TOM COCTOSIHUU B TEUCHUHU 8 YACOB.

[ToBTOpHO BBINOJHUTE YKa3aHWs NyHKTOB 1-4 maparpada 10.6.15. Haiigute Benuuuny

YCJIOBHOM 4yBCTBUTEIBHOCTH.

Onpenenure BPEMEHHYI0 HECTAOMJIBHOCTb YYBCTBUTEJIBHOCTH KaK pa3HOCTh YCIOBHOMN

YYBCTBUTCIBHOCTHU OO BBIACPIKKU an6opa H ITOCJIC HEC.

HecrtabunpHOCTH YCHOBHOﬁ YYBCTBUTCJIBHOCTH B TCUCHUU 8 JacoB He JOJDKHa HPEBBINIATH

BennunHy 11b.

10.6.17 Onpenesienne TOYKH BBOJA M CTPEJIbI YJIbTPAa3BYKOBBIX HAKJIOHHBIX Mpeodpa3oBaTeJiei

Touka BBOJA W CTpeia HAKIOHHOTO MpeoOpas3oBaTelns ompexaenserca mno oOpasimy Ne3 wu3

komiuiekta KOVY-2. HpI/I OMPCACIICHUH YKA3aHHBIX MMAPAMCTPOB BBIITOJHAKOT CICAYIOMIUC OIICpAallUuH.

1. TloaxmirounTe HaKJIOHHBIM THpeoOpas3oBaTelb K Ae()EKTOCKOIy € MOMOIIBIO COBMEIIEHHOTO
kabens. IlpoBemuTe HACTPOMKY AIIEKTPO-aKyCTHUECKOro TpakTta mpubopa. B  meHio
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«Hactpoiika» - «9IeKTpo-aKyCTHUYeCKui TpakT» ycraHoBute 4dactoTy [IDI1. BriGepute BUI
curHana — HY. B menro «lloapo6neit» ycranoBute «Makc. 9xo» - £1B.

YcranoBute npeoOpa3oBaTelib Ha BEPXHIOI TIpaHb oOpa3na Ne3 mpeaBaputTenbHO cMmaszaB
MMOBEPXHOCTh KOHTAKTHOM XUAKOCThIO. [lepementas 1911 mo moBepxHOCTH OOpa3iia HalWanuTe
MOJIOKEHUE, B KOTOPOM HaOJI0JaeTcs MaKCHUMyM AXOCUTHAjla OT OOKOBOW IMJIMHIPHYECKOMN
noBepxHocTH obpasua. Eciu HeoOXoIuMo CKOPPEKTUPYITE IIUPUHY pa3BepTKU JedeKToCKona
B MeHI0 «Jkpan». 3adukcupyiite [1311. [IpoBepbTe coBnajeHNe TOUYKH BBOIA C METKOM IIEHTpa
obpasna. Eciu oTkiIoHEeHHe TpeBbIaeT 1MM, HAHECHTE HOBYIO TOUKY BBOAa Ha kopmyc [19I1 ¢
JIBYX CTOPOH.

Onpenenure crtpeny [I9I1 kak paccrossHue OT €ro nepeaHeld KpPOMKH J0 TOYKM BBOJA.
Hcnonp3yiiTe mkary, HAHECEHHYIO Ha OOKOBYIO T'paHb 00pa3ia Ne3.

. I[J'ISI IOBBIIICHUA JOCTOBCPHOCTHU IMPOBECAUTE OIPEACICHUC TOYKM BBOJAa U CTPECIbI

npeoOpaszoBarenst He MeHee 3-X pa3. Halingute cpeaHee 3HaueHue CTpeiabl U CpelHEe
MOJIOKEHUE TOYKM BBOJAA. Eciau OTKIOHEHME HAWJAEHHOM TOYKM BBOAA NpPEBBILIAET MM
OTHOCUTEJIBHO METKH, yKkazaHHOW Ha IIOIl, Hanecute HOBy10 TOUKy BBOJa Ha kopmyc IIOII ¢
JIBYX CTOpPOH.

[IpoBeaute cpaBHenue ctpensl [IDI1 ¢ MakcCuManbHO OMYCTUMBIM 3HAUEHHEM, YKa3aHHBIM B
tabnuue 10.6.17.1. Ecnu crpena mpeoOpaszoBaTensi MPEBBIIACT MAKCHMAIbHO JIOMYCTHMOE
3HaueHue, nanHblil [ID11 npusHaeTcs He npoueAnM OBEPKY.

Tabmuua 10.6.17.1.

Yci10BHOE Tunosoe 3HaYeHHne MakcuMaibHO 101yCTUMOE
o0o3Havenme D11 crpeast III11, Mmm 3HaueHue crpeibl 111, mm
1121-1,8-40%-14*14 10 12
1121-1,8-45%-14*14 10 12
1121-1,8-50%-14*14 10 12
1121-1,8-55%-14*14 10 12
1121-1,8-60%-14*14 10 12
1121-1,8-65%-14*14 10 12
1121-1,8-70%-14*14 10 12
1121-2,5-40°-314 9 11
1121-2,5-45%-514 9 11
1121-2,5-50°-314 9 11
1121-2,5-55%-514 9 11
1121-2,5-60°-314 9 11
1121-2,5-65%-14 9 11
1121-2,5-70°%-14 9 11
1121-5,0-40°-238 7 9
1121-5,0-45%-8 7 9
1121-5,0-50%-238 7 9
1121-5,0-55%- 8 7 9
1121-5,0-60%-238 7 9
1121-5,0-65%-28 7 9
1121-5,0-70°-28 7 9
1121-8,0-40°-5*4 4 7
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1121-8,0-45°-5%4

1121-8,0-50°-5*4

1121-8,0-55°-5*4

1121-8,0-60°-5*4

1121-8,0-65°-5*4

ING NI Y TN N
ENIEN] EN] BN EN] EN

1121-8,0-70°-5*4

10.6.18 Onpenesienne HOMUHAJIBHBIX 3HAYEHHH YIJIOB BBO/IA YJIbTPAa3BYKOBBIX
npeodpazoBareJieil M OTKJIOHEHHUS YIJIOB BBOJAA OT HOMMHAJIbHBIX 3HAYEHUI

YT01 BBOJIa HAKIIOHHOTO MpeoOpa3oBaTelis onpeneisatoT mo oopasmy Ne2 u3 komriekra KOV -

2. BBINOJHSAIOT CHEAYIONINUe ONepalu.

1.

B w

[TonkitounTe HAKJIOHHBIA INpeoOpa3oBaTenb K JAEPEKTOCKONY C MOMOIIbIO COBMEIIEHHOTO
kabens. IlpoBemuTe HACTPOWKY DIIEKTPO-aKyCTHUECKOTO TpakTta mpubopa. B  MeHio
«Hactpoiika» - «OneKkTpo-akycTHueckuil TpakT» ycraHoButTe dactoTy I[IOI1. Beibepute Buj
curnana — HY. B mento «IlogpoOueii» ycranopure «Makc. Ixo» - +1B.

VYcranoBure mpeoOpa3oBareib Ha BEPXHIO TpaHb oOpasna Ne2 mpenBapuTeIbHO CMa3aB
MOBEPXHOCTh KOHTAKTHOM kuakocThio. [lepememntast 1911 mo moBepxHocTn oOpasma HaiiauTe
MOJIOKEHHEe, B KOTOPOM HAOIIIOJJaeTCs MAaKCHUMyM SXOCHTHana oT oTBepctusi U6 mm. Ecim
HEOOXOAMMO CKOPPEKTUPYHTE IIUPUHY pa3BEePTKU JAePEKTOCKONa B MEHI0 «DKpaHy.
3adpukcupyitte IIDI1. IlpoBenure orcuer yriia BBOJA IO IIKale, HAHECEHHONW Ha OOKOBYIO
rpanb o0pa3zua Ne2. OrcueT npou3BOAUTCSA OT TOUKH BBOJIA.

BoinonnuTe onepanuu 1o myHKTy 2 He MeHee 3-X pa3. Haiinure cpeqHee 3HaueHue yria BBOJA.
Onpenenure OTKIOHEHUE YIJla BBOJIa OT HOMUHAJIBHOTO 3HAYEHHUSI.

[TpoBenute cBepky oTkioHeHus yria BBojaa II3II ¢ momyctumbiM 3HaueHueM. Mcnonb3yiiTe
nanubie Tabmuipl 10.6.18.1. Ecniu oTkiioHeHHE yrita BBOJA MPEBBIMIAET TOMYCTUMOE 3HAYCHHE,
npeoOpaszoBareib MPU3HAETCS HE MPOILEIIINM TOBEPKY.

Tabmuma 10.6.18.1.

YciaoBHOE HoMuHaJIbHOE 3HAYECHHUE JomycTrmoe OTK/JIOHEeHue
odo3nauenme I1II1 yrjia BBoJa, rpaja yrJja BBOJa OT
HOMMWHAJIBHOI'O, rpaz[
1121-1,8-40°-14*14 40 2
1121-1,8-45%-14*14 45 2
1121-1,8-50°-14*14 50 2
1121-1,8-55°-14*14 55 2
1121-1,8-60°-14*14 60 2
1121-1,8-65°-14*14 65 3
1121-1,8-70°%-14*14 70 3
1121-2,5-40°-14 40 2
1121-2,5-45°-514 45 2
1121-2,5-50°-14 50 2
1121-2,5-55°-14 55 2
1121-2,5-60°-14 60 2
1121-2,5-65°-14 65 3
1121-2,5-70°-14 70 3
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1121-5,0-40°-38 40 2
1121-5,0-45°-8 45 2
1121-5,0-50°-8 50 2
1121-5,0-55°-8 55 2
1121-5,0-60°-8 60 2
1121-5,0-65°-38 65 3
1121-5,0-70°-8 70 3
1121-8,0-40°-5*4 40 2
1121-8,0-45%-5%4 45 2
1121-8,0-50%-5*4 50 2
1121-8,0-55%-5*4 55 2
1121-8,0-60°-5*4 60 2
1121-8,0-65%-5*4 65 3
1121-8,0-70°-5*4 70 3

10.6.19 IIpoBepka pa6oTocnocoOOHOCTH HH(POPMAILMOHHOI cHcTeMBbI JedexTocKkona

3necy mpoBepstoTcs (GYHKIMH HH(DOPMALMOHHOM CHUCTEMBI AE(PEKTOCKONAa — CUUTHIBAHHE
JaHHBIX M3 YIBTPa3BYKOBOrO IMpeoOpa3oBaress, 3alOMUHAHUE-3arpy3ka HacTpoWku mpubdopa,
3alIOMUHAHUE-TIPOCMOTP  PE3yJAbTAaTOB KOHTPOJsS, paboTa CHUCTEMBl 3aMUCHU-BOCIPOU3BEICHHS
TOJIOCOBBIX COOOIIEHUH, 1 pabOTOCIIOCOOHOCTh KaHalla mepeaaydn JaHHbIX B DBM.

1. Tecr opHompoBoaHOro wuHTepdeiica (MpoBepka UYTEHUS JAaHHBIX  YJIbTPa3ByKOBOTO
npeoOpasosarens). [logkmounTe ynbTpa3BykoBoi npeodpa3zoBareib K 1e(EeKTOCKOMY ¢ MOMOIIBIO
mraTHoro kabens. CoelMHUTE KOHTAKT OJHONPOBOAHOrO HHTepdeiica mpeoOpasoBarens ¢
KoHTakToM «[IDQII» Ha mnepennel maHenu mnpubopa. CuUuTBHIBaHME JAHHBIX IpeoOpa3zoBaTes
OPOMCXOIUT aBToMaTHuecku. Ha skpan mnpubopa BBIBOAMTCA OKHO ¢ HHGpoOpMaiued o
npeoOpasosarene. CpaBHute TUI U HoMep [1311 ¢ naHHBIMU B OKHe.

2. Tect 3amOMHHAHMs HACTPOWKH NMpUOOpa M M3BJIeYeHUE ee U3 MAMATH. YCTAaHOBUTE PEXUM
«Hactpoiika» ¥ mnpoBeAWTE MPOU3BOJIBHYIO HACTPOMKY BCEX CHUCTeM MHpubopa. 3amuimre
napameTpsl HacTpoiiku Ha Oymary. Haxmurte kHomky «/laHHble», BbIOepHTE OAMH M3 (ailnos,
3aMUIINTe KOMMEHTApUM M TOJIOCOBOE COOOIIEHUE, 3aTeM COXpPAaHUTE HACTPOMKY B 3TOM (ailne.
VYnpasiaeHue MeHIO MoApoOHO wuzinoxkeHo B [16.9. Breikmiounte pedexrockomn. BxiarounTe
nedexTockorn. YcraHoBute pexxuM «Hactpoiika». Haxxmure kHomnky «/laHHble» U BbiOepute (aiin
paHee crenaHHod HacTpoiiku. [IpoBeppTe KomMMeHTapuu. [Ipocnymaiite ronocoBoe cooOuieHue.
3arpy3ure HacTpoiiky. CpaBHHTE pealibHble TapaMeTpbl HACTPOHKH 1e(hEeKTOCKOIA C 3aIUCIMH.

3. Tecr 3amoMuHaHHMS Pe3yJbTATOB KOHTPOJS M HX NPOCMOTP. YCTaHOBUTE pPEXKUM «Y3
KOHTPOJIbY», B MEHIO «DYHKIIUN» MPOBEANTE 3alIOMUHAHNE KAaKUX-THOO CUTHAIOB U UX MPOOEros.
3adukcupyiite sxocurHanabsl Ha sKpaHe npubdopa ¢ nomoinpio MeHo «CTOID». BezoBure meHro
3anucu JaHHbIX B aitn (kHomka «JlaHHbIe»). 31ech, 3alMIINTe KOMMEHTAPHUH U TOJIOCOBOE
cooOlIeHne, 3aTeM COXPaHUTE pe3ybTaThl KOHTPOJS B 3TOM (paiine. YrpaBieHue MEHIO 3aluCH-
IPOCMOTpPa  Pe3yabTaTOB KOHTPOJIsS MOAPOOHO paccmarpuBaercs B [17.5. BrikmrounTe
nedexTockorn. Bxmounrte nedeKTockon. YCTaHOBUTE PeXUM «Y3 KOHTPOJIb», HAKMHUTE KHOIKY
«JlaHHBIe» U TIEPEUTUTE B PEXKHUM ITPOCMOTPA PE3yIbTaTOB KOHTpOIs. BriGepute (aiin, B KOTOpHIiA
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Obu1 3anucan TectT. [IpoBeprTe KoMMeHTapuu. [IpociymaiiTe romocoBoe coodbmenue. [IpoBeprTe
BU/J] 9XOCUTHAJIOB U JJaHHBIE U3 MEHIO «DYHKIIHUN».

4. IIpoBepka cBsizu nmpudopa ¢ IBM. CoeaumHute npuOOp € MEPCOHAIBHBIM KOMIIBIOTEPOM C
nomoinbio kadens USB. Bximounte npubop. Brimrounte kommnbtorep. [locne 3arpy3ku koMmmbroTepa
3alyCcTUTE MporpamMmy uTeHus 3kpaHa nedexrockoma UD9812 USB_Scan_DX.exe, kotopas
MOCTABJISETCS B KOMIUIEKTe C¢ mpubopoMm. Ecnmu HeoOxomumo wuHcTayumpyite apaiiep USB.
CrnenyiiTe pekoMeHIaIMsAM IO ycTaHOBKe mporpamm. [Ipu mpaBmibHON paboTe MpOrpaMMHOTO
obecrieueHUss Ha SKpaH MOHHUTOpa BBIBOAUTCA OKHO Puc.10.6.19.1., B koTOpOoM oTOOpaxkaeTcs
cogepxkumoe dskpaHa YJI9812 B peanbHoM BpemeHu. IIpoBephTe NpaBWIBHOCTH MEpEAAUU
uHpopmanuu.

ﬂ Bupiyansuwk gedextockon ¥A9812 V21.08 (yctponacteo Still Image)

daiin
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Puc.10.6.19.1. Otobpaxenue sxkpana aedexrockona Ha MoHUTOpe DBM.

[TpoBepka pabOTOCTIOCOOHOCTH WH(GOPMAIIMOHHONM CHCTEMBl Je(EeKTOCKONa CuUUTaeTcs
YCIEIIHOM, €CIT BCE TECThl, IPUBEJCHHBIE B JAHHOM Pa3/ielie, BBITOIHSAIOTCS 0e3 OIIOoK.

10.7 OdopmiaeHue pe3yabTaTOB NOBEPKH

Pe3ynbraThl moBepkH 3aHOCAT B MPOTOKOJ, (hopma KoTtoporo mpuseneHa B [Ipunoxenun 1.
[TpousBoauTCs CpaBHEHHE U3MEPEHHBIX MTapaMeTPOB Ae(PEKTOCKOIA C MACIOPTHBIMU 3HAYEHUSIMHU.

10.7.1. B ciay4ae cooTBETCTBUSI MapaMeTpoB AePEKTOCKONa MacHOPTHBIM JaHHBIM BbIIAeTCA
CBHJIETEIBCTBO O NoBepke B coorBercTBUM C [1P 50.2.006, CH ki1eiMHUTCSI OTTHCKOM KPYIJIOrO KilelMa
Ha cypryue (WIM MacTUKe) B IIpeHa3HauUEHHBIX I 3TOT0 MECTax MPOTOKOJ MOBEPKH YCTAHOBICHHON
dopmel (cm. [Ipunoxenue 1).

[TonoxxurenbHble pe3yNbTaThl NEPBUYHON MOBEPKH OQGOPMIISIIOTCS JOMOJIHUTEIBHO
3anuchbio B (OpMyJsipe pe3ysbTaToOB M JaThl MOBEPKU; MPU ATOM 3aMUCh YIOCTOBEPSIOT OTTHCKOM
KJIenma.

10.7.2. B ciydae oTpumaTenbHBIX pe3ynbTaToB moBepkn CU mpu3HaeTcs HENPUTOMHBIM K
JaJbHENIe 3KCIUTyaTallui, aHHYJINPYETCsl CBUIETENbCTBO, TAaCUTCS KIEMMO U BBIJACTCS U3BEIICHUE
0 HE NPUTOHOCTH € YKa3aHHWeM Npu4uH B coorBercTBuu ¢ [1P 50.2.006.
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10.7.3. JomyckaeTcsi orpaHUYCHUE XapaKTEPUCTHK e(HEKTOCKOMA, €CIIH TPHOOP UCTIOIb3yeTCs
JUIsL pa0OThI IO KOHKPETHBIM METOAMKAM YIbTPa3BYKOBOTO KOHTPOJIsl. B mpoToKose MOBEpKU JOIAKHBI
OBITH yKa3aHbl MapaMeTpbl Ae(PEeKTOCKOIa, MOBEPEHHbIE HE B MOJHOM O0bEME, a TaKKE METOIUKU
YABTPA3BYKOBOI'O KOHTPOJIS, [0 KOTOPBIM JOMYCKAETCs UCIOIB30BaTh AE(PEKTOCKOIIL.
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11 HeucnpaBHOCTH M METOJbI HX YCTPaHEHHS

HexoTtopsle BUBI HEHCITPABHOCTEN M CITIOCOOBI UX YCTpaHEHUs MpuBeAeHbI B Tabmmme 11.1.

Tabmuua 11.1.

HaunmenoBanmue HECUCIIPABHOCTH, BHCIIHEE
MMPOSABJICHUE U NONMOJTHUTEJIbHBIC
IMPpU3HAKHA

BeposiTHast
NpUYNHA

Metoa
yCTPpaHeHUs

1. IIpu nomneITKe BKIOYEHUS IPpUOOpa BhIIAETCS
3BYKOBOW CHTHAJI, MPUOOP HE BKITIOYACTCH.

[Tonnelii pazpsan
AKKyMYJITOpA.

IIpoBectu 3apsn
AKKyMYJIATOpa WU
3aMEHHTH €TO.

2. Her noacBeTky MaTpUYHOTO TUCILIES.

Brixon u3 crpos

Tpebyercst peMOHT Ha

nammel CCFL B IPEANPUATHI

JMCILIEE. U3TOTOBUTEIE.
3. Her peaknuu nmpubopa Ha Haxatue kHomnkd | OTka3 kHomouHo# | TpeOyercst 3ameHa Bcel
Ha [epeHeN aHeu. KJIaBUATYpPbI KJIaBUATYyphl Ha

IIEpEAHEN aHENH.

4. Her »>xocwrHajioB ¢ yibTpa3BykoBoro |OOpsIB B kabene, |PemoHT kabes.
npeoOpaszoBaresl. COEUHSIOLIEM

npudop u 1911
5. He mnpousBomuTcs cuuThiBaHME JaHHBIX | Beixox U3 cTpos 3ameHa
npeoOpaszoBarenst  4epe3  OJHONPOBOJHOM | MUKPOCXEMBI, npeodpaszoBaresl.
uHTepdeiic YCTaHOBJICHHOM B

11911

12 MapkupoBaHue 1 IJIOMOUPOBaHUE MPUOOpa

HaumenoBanue mnpubopa "Y/19812" nHaneceHo Ha mnepeiHel maHenu. 3aBOACKONW HOMeEp
npubopa 1 1ata U3rOTOBJIECHUSI HAHOCUTCS Ha UIMJIbAMKE, YCTAHOBICHHOM Ha 3aJHEl MaHemH.

ToBapHbIl 3HAaK NPEANPHUATHI-U3TOTOBUTENS] HAHOCUTCS Ha 3ajHed maHenu npubopa. Ha
OJTHOM M3 BHHTOB, COEMHSIOIIEM 3aJHIOI0 MaHedb MpuOopa, yCTaHAaBIMBAeTCs MJIoMOa ¢ HOMEPOM
npueMmku OTK.

13 IIpaBuia XpaHeHHMsI M TPAHCIIOPTHPOBAHMSA NPHGOPa

Hedextockonsl Y]JI9812 nomKHBI XpaHUTHCS B CYXOM IIOMEIIEHWH B COOTBETCTBHUH C
ycnoBusimu xpanenus 1 mo I'OCT 15150-69. B momenienun uisi XpaHEHUS HE JOJDKHO OBITh
TOKOTPOBOJAIIECH NbLIM, MapoB KUCJIOT, IIEJIOYed, a TaKKe ra3oB, BBI3BIBAIOIINX KOPPO3UIO U
pa3pyLIaomuX U30JISIIHIO.

JlepexTockonbl JOMKHBI XPaHUTHCS Ha CTelllakax. PaccTosHue MexXJy CTeHKaMHd, MOJIOM
XpaHWwIHIIa U 1e(PeKToOCKOnoM M0KHO ObITh He MeHee 100 MM. PaccTositHue MEXTy OTONUTEIbHBIMU
YCTPOWCTBAMHU XpaHWIHII U 1e(PEeKTOCKOIIaMu 0JKHO ObITh He MeHee 0,5 M.

VYnakoBaHHble Je(PEKTOCKONBl MOTYT TpPaHCHOPTUPOBATHCA JIOOBIM BHUAOM TpPAHCIIOPTA,
MIPENOXPAHSIONINM UX OT HEMOCPEICTBEHHOTO BO3IEUCTBUS ocaakoB B coorBeTcTBUU ¢ ['OCT 12997-
76 u "O01muMHU IpaBUJIaMU TIEPEBO3KH IPy30B".

[Ipu mepeBo3ke BO3AYIIHBIM TPAHCIOPTOM YIaKOBaHHbIE NE(PEKTOCKOMBI PacIoiaratoTcsl B
repMETU3UPOBAHHBIX U OTAININBAEMBIX OTCEKAX.

PaccTaHoBKa U KperuieHHe SIIUKOB C 1e(eKTOCKONaMu B TPAHCHOPTHBIX CPECTBAX JIOJIKHBI
UCKJIIOYaTh BO3MOXHOCTh UX CMEUIEHHUS], YIapOB U TOTYKOB.
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14 CBuaerejJbCTBO 0 KOHCEPBAMH U YIIAKOBKE

13.1 CBuaeTebCTBO 0 KOHCEPBaLMH.
Hedexrockon ynerpa3BykoBor Y9812 3aBoackoii Homep
HOJBEPTHYT KOHCEPBAIMH COTJIACHO TPEOOBAaHUAM TEXHUUYECKHX ycioBuit 46.5537.001.01.000 TV.

[laTa koHCcepBauuu

Cpox KoHCepBaluu

KoHcepBanuro npounssen

(¢.m.0. moamUCH)

N3penue nocie KOHCEpBALMY IIPUHSI

(.¢.n.0. moamHCH)

13.2. CBuaeTebCTBO 00 yIIaKOBKe.
HedexTockon ynbTpa3BykoBoit Y9812 3aBojickoit HOMep
YIIaKOBaH COTJIaCHO TPeOOBaHMSIM TEXHUYECKUX yciaoBuit 46.5537.001.01.000 TVY.

[ara ynakoBku

YakoBKy npous3Ben

(¢.m.0. moamHCH)

W3nenue nocie ynakoBKY MPHUHSIT

(¢.1.0. moANHCH)
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rapaHTUPyeT

COOTBCTCTBHUC

YIBTPa3ByKOBOI'O
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15 TapanTuiinbie 00513aTeIbCTBA U CBEJIEHUS 0 PeKJIaMaIUsIX

nedexrockoma Y9812

TpeOOBAaHUSAM TEXHUYECKHUX YCIOBHH NpU COONIONEHUH TOTPEOHUTENEeM IMpaBHI AKCIUTyaTalluH,
TPAHCIIOPTUPOBAHMSI U XPAHEHUs, YCTAHOBJIEHHBIX TEXHMUYECKUMHU yciaoBusmu 46.5537.001.01.000

TV.

["apaHTUitHBIN CPOK XpaHeHHs JepeKTOCKoNna - 1 TO CO JHS €ro U3rOTOBJICHHUS.
["apaHTUiHBIN CPOK SKCIUTyaTaluu aedekTockona - 1,5 roga co JHs BBOAA €T0 B

SKCILTYaTaIHIO.

Cpennnii cpok ciry)0bl 1epeKToCKOIa - HE MEHee 5 JieT.
Peructpupyrorcsi Bce npeabsBICHHbIE PeKJIaMallMd U X KpaTkoe coxaepkanue. Ilpu oTkaze B
paboTe WM HeUCPaBHOCTH 1e(EKTOCKONA B IIEPHOJ] TApaHTHH U3TOTOBUTES, TOTPEOUTEIIEM T0JKECH
OBITh COCTaBJIEH aKT O HEOOXOAMMOCTH pPEMOHTa M OTHIPaBKU JePEKTOCKONA MPEIIpUsTHIO-
M3TOTOBHTEIIO WM BBI30BA €T0 MPEICTABUTEIS.

Tabmuma 15.1.

Jlara

Conep:xkanue
peKJaManumn

Kaxkum o0pa3zom u kem
BOCCTAHOBJIEHO H3JlejIne

IMoanuce
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HaumeHnoBanue nosepsromen
OpraHu3aIu

16 INPOTOKOJI NOBEPKH
10 CHCTEME HYMEpPALUU IPEIIPUATHS

VYabTpa3BykoBoit aedekrockon YJ[9812 Ne
usroroButens. [IpuHannexamuii npenpusTUIo

46.5537.001.01.000 PO

Ipuioxkenne 1
[laTa noBepku

IToBepka mpoBoamnace obOpasmoBbiMu mpubopamu TDS 3032 No , 14-102 Ne ,

ATT90-0,1-95/2 Ne , BC-9603 Ne

, CNT-85 Ne

, O6paszerr No2

No , o0pazerr Ne3 Ne , OkBHBaJeHTHas Harpy3ka 50 Om Ne

Y cioBuUs MOBEPKH:
TemmnepaTypa OKpyKaroliero Bo3ryxa °C, oTHOCHUTEbHAS BIAKHOCTH BO3JIyXa %,
HaANpPSDKEHUE TTUTAHUS CeTU B, wacrora I,

Pe3ysabTarsl NOBEPKH

JITuTenbHOCTh TIepeHero PpoHTa
JlnutenbHOCTh MITynbca J1s yactoThl 11011

Honyckaemble | [leiicTBu- BoiBoa
Onepanuy NoOBePKHU M onpeesisieMble NapaMeTpbl 3HAYEHUS TeJIbHbIE
3HAYEHUS
Buemnuit ocMoTp T'onen
OnpoboBaHue l'onen
[TapameTpbl 30HAUPYIOLIETO UMITYJIbCA!
AwMrmnTyaa 250+ 50B

He Oonee 20HC

10 MI'g 50 HC
8 MI'n 62,5 HC
5MI'g 100 HC
4 MI'n 125 HC
2,5 MI' 200 uC
2,0 MI'g 250 mC
1,8 MI'ig 280 mC
1,25 MI'ng 400 uC
1,0 MI'g 500 nc
0,8 MI'ig 625 He
0,62 MI'g 800 HC
MaxkcumanbHas 4yBCTBUTEIBHOCTD IPUEMHUKA 150 + 50 mxB
nedekTockona
[Tonoca npomyckanust npueMHUKa (TpaHudHbIe 9acToThl | 0,6+12 MI'L,
¢wieToB BU Fu +FB) 0,8+12 MTI'ny,
1,2+12 MI'n,
0,6+6,5 MI'Li,
0,8+6,5 MI'i,
1,2+6,5 MI'i.

[TapameTppl aMIUIUTYIHON XapaKTEPUCTUKH IPUEMHOTO
TpakTa. [lorpemHocTs aMImInTy JHOW XapaKTepUCTUKU
IPUEMHUKA Ha YPOBHE
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+3 nb, +0,3 nb
0 nb (macrpoiika) | e
-6 1b, +0,3 nb
-127b, +0,5 b
-20mb +1,0 1B
[TorpemtHocTh M3MEPEHUST OTHOLLICHUS AMILIUTY/
CUTHAJIOB HA BXOJ€ PUEMHHKA — [OTPEIIHOCTh
YCTAaHOBKHM YCHJICHHUS IPUEMHHKA B PA3JIUYHBIX TOUKaX
JUHAMHUYECKOI0 TMara3oHa.
Onb, + 1,0 nb
10zb. +1,0 b
20nb, +1,0 nb
30xb, +1,0 nb
40nb (HacTpoiika) 0 0
501b, + 1,0 1B
601b, +1,0 1B
70nb, +1,0 1B
801b. + 1,0 1B
JuHaMuueckuil 1uana3zoH BpEMEHHOMN peryaupoBKU 80 £1 nb
YYBCTBUTEJIBHOCTH
[TorpemrHocTs moporoBeix HHAUKATOPpoB ACJI#1, He 6onee
ACL#2 +0,5 nb
BpemenHnas HecTaOMIBHOCTH YPOBHS CpaOaThIBaHUS He 6onee
noporosbix uHAUKaTopoB AC/I#1 u AC/I#2 B Teuenuu 8 +0,5 nb
4acoB
[TorpemrHocts ryouHOMEpA. + (0,006+
0,00003*T)
MKC
YacToTa ynpTpa3ByKoBbIX konebanuii [1311
JmurensHOoCTh X0curnana [1211
JlnurenpHOCTh peBepOepallmOHHO-IITYMOBOM
xapakrepuctuku 11011
HomunanbHOE 3HaU€HUN YCIIOBHOM 4YBCTBUTEIBHOCTH
[I2I1
OTKIJIOHEHHE YCIIOBHON YyBCTBUTEIBHOCTH OT
HOMUHAJIbHOMN
BpemenHas HecTaOMIBHOCTH YyBCTBUTEIHLHOCTH B He Gonee
TEYEHUU 8 4YacoB +1 nb

Crpena ynbpTpa3ByKOBBIX HAaKJIOHHBIX ITpeoOpa3oBaresei

HoMuHanbHOE 3HaYeHUE yria BBOAA YJIBTPa3BYKOBBIX
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npeoOpaszoBareneil 1 OTKJIIOHEHHS yIiia BBOJA OT
HOMMHAJILHOTO 3HAYEHUs

[TpoBepka paboTocnocoOHOCTH HHPOPMAITMOHHON lNonen
CHCTEMBI fieheKTocKoma

3akil0ueHHe MO pe3yJbTaTaM TMOBEPKHU: IapaMeTpbl JIePEKTOCKONa COOTBETCTBYIOT
NaCIIOPTHBIM JIaHHBIM.

Ilpumeuanue: 6 ciyyae nposeoeHusi NOGEPKU He 6 NOJIHOM 0Obeme 8 NPOmOKole NOBEePKU
00J1JICHbL ObIMb YKA3AHbL NOBEPEHHbIE He 8 NOIHOM 0Obeme napamempvl 0eheKmocKonda, a makice
MEMOOUKU YIbMPA3EYKOB020 KOHMPOJIsl, O KOMOPbIM OONYCKACMCS UCNOIb308AMb 0eheKMOCKON.

Heghexmockon eoden 0ns npogedenus YIbmMpazgyKo6020 HePa3pyuanuieco KOHmpoJis no
UHCMPYKYUAM

[ToBepky mpoBOAMI: Ne ynocroBepenus
(momwxHOCTB, @. 1.0.)

“ ” 200 r.

(Tommrcsk)
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[Tpunoxenue 2.

17 Tabauua ckopocTeii MPoa0JbHBIX YIbTPAa3BYKOBBIX BOJIH B CTAJIAX

Mapka cniiaBa Cxopoctb (MM/MKC) TemneparypHbIii
(cTasm) npu 20°C K03 pHuMEeHT CKOPOCTH
(Mmm/mic/°C)
Keneso "SApmko" 5,930 0,5-0,7
CT3 5,930 0,5-0,7
CT10 5,920 0,5-0,7
Y10 5,925 0,5-0,7
CT40 5,925 0,5-0,7
y8 5,900 0,5-0,7
CT50 5,920 0,5-0,7
45J1-1 5,925 0,5-0,7
IXx-15 5,965 0,5-0,7
40X13 6,070 0,5-0,7
30XI'CA 5,915 0,5-0,7
30XMA 5,950 0,5-0,7
08X17H14M3 5,720 0,5-0,7
1X18HI9T 5,720 0,5-0,7
12X18H10T 5,760 0,5-0,7
JI133 5,650 0,5-0,7
JI1428 5,990 0,5-0,7
11543 5,750 0,5-0,7
30XPA 5,900 0,5-0,7
JI1814 5,900 0,5-0,7
JU437BY 5,990 0,5-0,7
U612 5,680 0,5-0,7
U617 5,930 0,5-0,7
IUT66A 6,020 0,5-0,7
U826 5,930 0,5-0,7
XH77THOP 6,080 0,5-0,7
40XHMA 5,600 0,5-0,7
XH70BMTHO 5,960 0,5-0,7
XH35BT 5,580 0,5-0,7
X15H15I'C 5,400 0,5-0,7
20rCHAN 6,060 0,5-0,7

174 https://a3-eng.com/



46.5537.001.01.000 PO

[Tpunoxenue 2 (Ilpogomxenne)

18 Tabauua ckopocTeii MPOA0JbLHBIX YJIbTPA3BYKOBBIX BOJIH B CIJIABAX AJTIOMHHHS

Mapka cniiaBa Cxopoctb (MM/MKC) TemneparypHblii
npu 20°C K03 PpHuMEeHT CKOPOCTH
Mm/Mic/°C
216 6.380 10 -1,2
J16AT 6,365 10 -1,2
J16TIIIT 6,420 10 -1,2
B95 6,280 10 -1,2
BYST1IIII 6,330 10 -1,2
AMI2 6,390 10 -1,2
AMI2M 6,390 10 -1,2
AMI3 6,400 10 -1,2
AMI'S 6,390 10 -1,2
AMI'SM 6,380 10 -1,2
AMI'6 6,380 10 -1,2
AMI'6M 6,405 10 -1,2
ALl 6.360 10 -1,2
Al 6,385 10 -1,2
a1 6,365 10 -1,2
AMII 6,405 10 -1,2
AK4-1 6,390 10 -1,2

19 Ta6auua ckopocTeii MPOA0JLHBIX YJIbLTPA3BYKOBBIX BOJIH B CIJIABAX HA OCHOBE THUTAHA

Mapka cmiasa Ckopoctb (MM/MKC) TemneparypHbIit
npu 20°C K03(PHUHMEHT CKOPOCTH
(mm/mic/°C)
BT6C 6,150 0,6 - 0,7
OT4 6,180 0,6 - 0,7
BT4 6,090 0,6 - 0,7
BT14 6,105 0,6 - 0,7
BT9 6,180 0,6 - 0,7
3B 6,170 0,6 - 0,7
BT1 6,080 0,6 - 0,7
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[Tpunoxenue 2 (Ilpogomxenne)

20 Tab6auuma ckopocTeil MPOa0JbLHBIX YJIbTPa3BYKOBBIX BOJIH B CIJIABaX HA OCHOBE MeIH

Mapka cmiiaBa Cxopoctb (MM/MKC) TemneparypHbIii
npu 20 °C K03 PpuumeHT
ckopoctu (MM/MKc/°C)
Mennb 4,680 0,5-0,6
M1 4,780 0,5-0,6
M2 4,750 0,5-0,6
JICS2-1 4,050 0,5-0,6
JIC59-1 4,360 0,5-0,6
JIC63 4,180 0,5-0,6
JI62 4,680 0,5-0,6
JI63 4,440 0,5-0,6
JI68 4,260 0,5-0,6
bpX0,8/1 4,850 0,5-0,6
bpX0,8/1 4,860 0,5-0,6
BpKMII3-1 4,820 0,5-0,6
bpOLi4-3 4,550 0,5-0,6
BpAMn9-2 4,060 0,5-0,6
BpAXKMul10-3-1,5 4,900 0,5-0,6
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[Ipunoxenue 3.

21 CocraBbl KOHTAKTHBIX JKHIKOCTEH

1. NuruburopHas cmazka. KansiunupoBannyio cony 0,048 kr u Hutpug Hatpust 1,6 Kr pacTBOPSIIOT
B 5 J. XOJOIHOM BOJBI C MOCIEAYIOIMIUM KHUIISITYEHHEM B 4YUCTOM mocyxae. PactBopennbie B 3 1,
xosiogHo Bojbl 0,24 Kr Kpaxmalia BIIMBAIOT B KUIISLIMN PacCTBOP HUTPUJA HATPHS U colibl. PacTBOp
kurstaT 3 - 4 muayThL [locne dero B Hero BiuBaroT 0,45kl rimnepuHa u oxJyiaxaarT. Pabounii
nuana3oH temmeparyp cmasku - 3+40°C (276+311K).

2._Cma3ka Ha ocHOBe oOoiHoro kiesi. OOoWHBINA Kiei pactBopstoT B Temiod Bome (20°C) B
obvemHoM oTHomieHuu 1:1 + 1:3 B 3aBECHMOCTH OT TpeOyemoi rycTtoThl cMasku. [[oOaBusior 3
+5% riunepuHa I IpeaoTBpanieHus 3ackixanus u 1 + 2% tpunatpuiidocdara s ocimabneHHs
KOPPOIHMPYIOLIETO JEHCTBUS CMAa3KH Ha METAJUINYECKHE TTIOBEPXHOCTH.

3._Cwmaska Ha ocHoBe jukcTpuHa. CoctaB: qukcrpus 30 + 34%, rmuuepun 9 + 10%, comxa 1%, Boxa
- ocTasibHOE. JIUKCTpHH pacTBOPSIOT B BoJie, HarpeToit 1o 40 + 50°C, 1o0aBisSIOT TIUIICPUH U COIY
¥ Pa3MEIINBAIOT JI0 MOJIYUYEHUS OJTHOPOJHOTO COCTaBa.
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