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1 Ha3snayeHue yJbTpPa3ByKoBoro aedexrockona ¥Y 19812

[Mpubop V19812 mnpencraBiser coOOW pydHOU YIBTPA3BYKOBOM JE€(PEKTOCKOI OOIIero
HazHadyenwus, rpymnma 3 mo ['OCT 23049-84. [Tpubop npenHazHadeH sl HEPa3pyIIAOMIEro KOHTPOJIS
NOPOAYKIIMM Ha Haluu4yhe Ae(PEeKTOB TUIA HAPYIICHHs CIUIOIIHOCTH W OAHOPOJHOCTH Marepuana B
U3JIeNUSAX U3 METallla U TIacTMacc.

Hedexrockon Y]/I9812 obecreunBaeT MPOBEACHUE HEPA3PYIIAIOMIETO KOHTPOJSI OTJIHMBOK,
MOKOBOK, MOTy(aOpHKaToB, TOTOBBIX M3/EJH, CBAPHBIX COCIUHEHUN U T.]I. B TUAMAa30HE pa3MEPOB OT
0,5mMm no 6 wm. [Ipubop MpoW3BOAUT W3MEpPEHUE BPEMEHHU 3aJEPKKH YIBTPA3BYKOBBIX CHTHAJIOB,
KOOpAWHAT 1e(DEeKTOB, YCIOBHBIX Pa3MepoB NePEKTOB U OTHOIICHHS aMIUIATY]] CUTHAJIOB OT HUX TIO
['OCT 23049-84.

Puc.1.1. YabpTpaszBykoBoii nedexrockon Y/19812.

OneKTpu4ecKuil TpakT mnpubdopa (TeHepaTop 3O0HIUPYIOIIUX HMIYJIbCOB U HPUEMHHK)
HOJIEP>KUBAIOT Pa0bOTY C JIFOOBIMU COTJIACOBAHHBIMHU YJIBTPa3BYKOBBIMU ITbE30IIPE0OpPa30BATENSAMHU C
gactoroi ot 0,6 mo 12 MI'm. IIpubGop coBMecTUM C YIbTPa3BYKOBBIMH IpeoOpa3oBaTesiMU
3apyoexnoro npoussozacTsa (hupm Krautkramer, Panametrics, Sonatest u np.).

Jledexrockon cHaOkeH KaauMOpOBAaHHBIM AaTTEHIOATOPOM U IPELHU3HOHHBIM H3MEpUTENIEM
3aJIepKKU CUTHAJIOB. DTO MO3BOJIIET MCIIOJIB30BaTh €ro JJIS U3MEpeHHUs] (PU3NUECKUX XapaKTEePUCTHK
MaTepHaJioB — 3aTyXaHHs U CKOpOCTEil 3ByKa.

Hedexrockon YJI9812 coznan Ha cOBpeMEHHOH 3apyOekHOW rneMeHTHOM 6ase. IIpumenenune
BBICOKMX TEXHOJIOTUH IO3BOJIMJIO PE3KO COKpPaTHTh pa3Mepbl M Bec MpHOOpa M OJHOBPEMEHHO
YBEJIMYUTh CKOPOCTh 00paboTku MaHHbIX. Kpome Toro, B neeKTOCKONe pealn30BaH psij HOBBIX
TEXHUYECKHUX HJIEH.

Ha nepenneit manenu npubopa umeercss OJHONPOBOIHBIN HHTEp]elic, MpeHa3HaueHHBINH IS
CUMTBHIBAaHUS JAHHBIX W3 YIBTPa3BYKOBBIX TpeoOpaszoBateneil. Kaxzapiii npeoOpasoBatens,
MOCTaBJIIEMBIA B KOMIUIEKTE C Je(PEKTOCKOIOM, COAEPKUT BCTPOCHHYIO MHKPOCXEMY HaMsTH, B
KOTOPYIO 3aIMCaH THI, HOMEp NpeoOpazoBaTess U ero napameTpsl. CUUTHIBAHUE JAHHBIX TPOUCXOIUT
ABTOMATHUYECKH, €CJIM COEJMHUTh KOHTAaKThl MHTepdeiica. Ha ocHOBe 3THX JaHHBIX MPOU3BOAUTCS
aBTOMaTHUECKasi HAaCTpOMKa reHeparopa 30HIUPYIOIIUX HUMITYJIBCOB M MpHUEMHHUKA. JOMOJHUTEIHHO
uHpopManus o mpeoOpa3oBarene 3amUChIBaeTcd B (ailibl HACTPOWKM W B (ailbl pe3yabTaToB
KOHTPOJISI.

B npuemHuke akyctuyeckux curnanoB Y /{9812 ycraHoBieHbI HUPPOBBIE GHIBTPHI PEATBHOTO
BpEMEHHU, KOTOpble (OPMHUPYIOT €ro  aMIUIMTYJHO-4aCTOTHYIO  XapakTepuctuky. OOmas
IPOM3BOIUTENLHOCTE (PUIBTPOB cocTaBisier 7,2 muwumapnal omepauuii B cekyHay. B pesyibrare
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o0paboTaHHbIE CUTHAJIBI UMEIOT HU3KHUI YPOBEHB IIIYMOB, U MOJy4yeHa UJleanbHasi BOCIIPOU3BOIUMOCTD
YaCTOTHBIX XapaKTEPUCTUK MPUEMHUKA.

Hedextockon Y]JI9812 — onuH M3 HEMHOTHMX MNPUOOPOB, KOTOPBIC IMO3BOJISIOT HAOIOAATH
BBICOKOYACTOTHBIE YJIbTPAa3BYKOBHIE CHTHAIBl U U3MEPATh UX MapamMeTpbl. B dacTHOCTH, B JaHHOM
npubope peain30BaH PexUM U3MepeHHs 3aepKku BY curHana MeTosoMm mnepexoja uyepes3 HOllb — 3TO
PEXUM, MPUMEHSEMBI B YIBTPAa3BYKOBBIX TOJIIMHOMEpax. MMeeTcss BO3MOXKHOCTH OMpPEIEICHUS
YaCcTOThI HXOCUTHANIA.

[Ipubop coAep>KUT SHEProHE3aBUCUMYIO IMaMsTh Oojbmioro obobema 64 Mb, B KoTOpylO
3aMUCHIBAIOTCS JaHHbIE HACTPOMKM M JaHHBIE YIbTPa3ByKOBOro KOHTpojsi. Crenyer OTMETUTh, B
npubope COXpaHsATCA He KapTUHKU 3KpaHa, a CaMU CUTHAJIBI M MapaMeTpbl JedeKTOCKOoNna Mpu UX
nosydyeHuH. Torjaa qaHHbIe KOHTPOJIS CTAHOBSITCS <OKUBBIMIY. [IpH mpocMOTpe AaHHBIX KOHTPOJIS Ha
nedeKTOCKONe WIM Ha MEePCOHAIBHOM KOMITbIOTEpe paboTaeT CeNeKTOp, YTO MO3BOJIET U3MEPUTh
napaMeTphl KaKJI0ro U3 3XOCUTHAIIOB Ha pa3BepTKE U MPOaHAIM3UPOBATH HX.

JleexTockon nMeeT BCTPOSHHYIO CUCTEMY 3alHCH-BOCIIPOU3BEACHUS TOJIOCOBBIX COOOIICHUH.
Qaiinel  HacTpoiiku W (aliabl  Hepa3pyIIAIOIIEr0 KOHTPOJS  COMPOBOXKIAIOTCS TOJIOCOBBIMU
KOMMeHTapusMu Jieekrockonucta. OOmias AMUTENBHOCTH 3allMCH Trojloca cocTaBisieT 2 yaca 11 mMuH.
Jannas cucrema 6osiee 5proHOMUYHA [0 CPABHEHUIO C BBOJOM MH(POPMAIUU TOCPEICTBOM KIIaBHIIL

Ces3p mpubopa ¢ MEepCOHANBbHBIM KOMITBIOTEPOM OcCylIecTBiseTcs uepe3 mmHy USB mpu
CKOPOCTH Tiepenaun AaHHbix 12 Mout/c. CkopocTHas CBA3b C KOMIIBIOTEPOM PE3KO COKpaIIaeT BpeMs
nepefadnd JaHHbIX KOHTposis. C Opyroil CTOPOHBI MOSIBISIETCS BO3MOXHOCTh MEpPENadyd JIaHHbBIX
MPO3BYYHBaHHS B peanbHOM BpeMeHHU. Jlepexrockon Y]J[9812 MoxkeT MCHOIB30BAaTHCS B KAaueCTBE
nepudepuitnoro ycrpoiictea 9BM B cucreMax yIbTpa3ByKOBOI'O KOHTPOJIS.

JleekToCcKOom UMeeT psAll CEPBUCHBIX YCTPONCTB, TAKUX KaK Yachl ¢ KaJEHAAPEM, U3MEPUTEIND
HANPSDKEHUS U TOKA aKKyMYJISTOpa, U3MEPUTEIh TEMIIepaTyphl.

2 TexHHYeCKHe XapaAKTePUCTUKH

2.1. Mertoapl ynbTpa3BYKOBOTO KOHTPOJS, peau3yeMble Je(EeKTOCKOIIOM, — 3XO0-, 9XO-TEHEBOW,
3epKaJIbHBIN, 36pKaJIbHO-TECHEBOM.
2.2. Uanukarop nedexrockona — IMBeTHOM MaTpudnbli quctuieit TFT 320%240 touek.
2.3. Jlnana3oH Mpo3BYYUBAHHS U3JIEIAN U3 CTATH 9X0-MeTooM - 1 + 6000 mm.
2.4. [lnamna3oHbl pa3BepTKH JeEKTOCKOTIA.
2.4.1. JInama3oH JJIMTEIBHOCTH pa3BepTku — 3,6 + 2000 mkc.
2.4.2. Jlnama3oH 3aJ€p>KKH pa3BEPTKA OTHOCUTEIILHO 30HIUPYIOIIETO UMITYJIhCa —
-2 + +1988Mkc.
2.5. IlapameTpsl 30HIUPYIOIIUX UMITYIIHCOB.
2.5.1. Ammuintyna Ha Harpyske 50 Om — 250 B.
2.5.2. lnutensHOCTh uMnyibca 40 + 888 He.
2.5.3. JIUCKpETHOCTh PETYIUPOBKH JUIUTEIBHOCTH — 6,25 HC.
2.5.4. IlonsspHOCTH 30HAUPYIOIIETO 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'ni, 0,8+6,5 MI', 1,2+6,5 MI'm.
2.6.2. MakcuMalibHasi YyBCTBUTEIIBHOCTH B IMana3oHe 4acTtoT — 150 MxB.
2.6.3. Jlnana3oH peryiupoBkH uyBcTBUTEIbHOCTH — 80 b ¢ marom 0,5 ab.
2.6.4. TlpueMHHK CHAOXXEH MEPEKITI0YATENIeM TUANa30HOB MAaKCUMAIbHBIX BOCITPUHUMAEMBIX
curHanoB +1B u +10B. B nuana3one +10B uyBcTBUTENBHOCT NpHEMHMKA yMeHbIIaeTCs Ha 2012 nb.
2.6.5. [IpueMHUK BbIAAET BICOKOYACTOTHBIN WJTN IETEKTUPOBAHHBIN CUTHAI.
2.6.6. Ucnonp3yeTcst ABYXMOJYNEPUOAHBIN aMITTUTYAHBIN AETEKTOP.
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2.6.7. luHamMu4eckuil Auanas3oH aetekropa +3 +-20 ab.

2.6.8. IIpueMHHK COEPKUT CTIIaXKUBAIOIIHE (PHIBTPHI IETEKTUPOBAHHBIX cUTHAIOB. MMeeTcst
BO3MOXXHOCTb OTKJIFOUEHUS PUIIBTPA.

2.6.9. BepxHue rpaHMYHbBIC YaCTOTHI GUIBTPOB JETEKTHPOBAHHBIX CUTHANIOB — 12MI'1, 6 MI'1,
3MI'h, 1,5MI', 0,75MTI'1.

2.6.10. IIpueMHUK COAEPKUT CUCTEMY KOMIICHCUPOBAaHHON OTCEYKH, KOTOpas IpeHa3HaAYeHa
JUTSI TIOAABJICHUS IIIYMOB U MAapa3UTHBIX CUTHAJIOB.

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

2.7. ITapametpsl anasoro-mudpoBoro nmpeodpa3zoBaress yabTpa3ByKoBbIX CUTHAIIOB (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. lllar ycTaHOBKM 4yBCTBUTEJIBHOCTHU 110 BPEMEHU — 2 MKC.

2.8.4. [lnaBHOE W3MEHEHHE YYBCTBUTEIBHOCTH MPHUEMHHKA OT BPEMEHHU OCYILECTBISETCS
POrpaMMHBIM obecriedeHreM qeeKTOCKOa.

2.8.5. YcraHOBKa 4YyBCTBUTEIBHOCTH MPOU3BOAUTCSA LHU(PPO-aHATIOTOBBIM MpeoOpa3oBaTenemM
(LIAIT) ¢ paspsmHOCTBIO 12 OHT.

2.9. ITapametpsl cenektopa. CenekTop mNpeaHa3HAUYEH JUIsl BBIJENICHUS KaKOro-TuOO KOHKPETHOIO
CUTHAJIa U U3MEPEHUS €r0 XapaKTEePUCTHUK.

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

2.9.2. JInana3zoH yCTaHOBKHU CTpo0Oa U3MEPEHHs aMILTUTYbI — 5 + 60% MHUPUHBI SKpaHa.

2.9.3. PexxriMbl U3MEPEHUS aMIUTUTY/bI YIBTPA3BYKOBOTO CUTHAJA!

— 1b no mkane skpaHna,

— % 1o mKane 3KpaHa,

—  ab otHocutensHO cTpoba ACLI#1,
nb otHocuTensHO cTpoda ACLI#2,
nb otHOCUTENBHO ypoBHA 0ab ycuiieHUs TpUEMHHKA.

ObecnieunBaeTcsi OHOBPEMEHHOE M3MEPEHHE aMIUIUTYbI B JBYX W3 BBIIIE MEPEUUCICHHBIX

PEXKUMOB.

2.9.4. TlorpemrHoCTh U3MEpPEHUsT aMIUIUTY/IbI YIBTPa3BYKOBBIX CHTHaioB He Oonee +1 ab B

Jarna3oHe u3MeHeHus yyBctButenbHocTH 0-80 nb.

2.9.4. PexxMbl U3MEpEeHHsI 3aA€PKKH YIbTPA3BYKOBOTO CUTHANIA — M0 MepeaHeMy (ppoHTy, 1Mo
MUKy CUTHAJIa, METOJIOM MIEPEeX0/ia Yepe3 HOJb (TOIBKO /ISl BBICOKOYACTOTHBIX CUTHAJIOB).

2.9.5. Cenektop MNPOU3BOJUT HM3MEPEHUE BPEMEHM 33JIEP)KKH CHTHAJA U  OINPEIEIsieT
MOTPENIHOCTh U3MEPEHHM, YYUTHIBAsI JUCKPETHOCTh OTCUETOB CUTHAJa M HECTaOWUIBbHOCTH JTaHHBIX
npu Hanmmuuu myma. [TorpemHocts u3mepenus 3anepxkku AT = 0,006 +0,00003*T (mkc).

2.9.6. [lo maHHBIM 3aJIepXKKU CUTHANIA CEIIEKTOP MPOM3BOANT M3MEPEHHE KOOpJAUHAT nedekTa
H, X, Y KOCBEHHBIM METOJOM (COTJIaCHO HACTpOWKH TiayOmHOMepa). Pacuer koopaunatel H
npou3BoauTCs ¢ TOUHOCTHIO 0,01 MM, a koopauHaT X, Y — ¢ TouHOCTHIO 0,1 MM.

2.10. VYcrpoiictBo pa3merku 5KpaHa. B nedexrtockome VYJI9812 ycraHoBieHa aBTOMaTHUYECKas
pa3MeTKa 3KpaHa 10 BEPTUKAIH (aMIUIUTYIHASI pa3METKa) U IO TOPU30OHTANIN (BPEMEHHAs pa3METKaA).

2.10.1. B pexume oTOOpakeHHsI IETEKTUPOBAHHBIX CHUTHAJIOB YCTAaHOBIEHA aMIUIUTYAHAS
pasmetka B aeumbenax. [uamazon ot +3 no —20 nb. Yposens 0 b mpeacraBiser cTaHIapTHBINA
ypoBeHb jaedexTockomna. Ilpu u3MepeHusx aMIUIUTYIbl CHUTHANIa B TMpoleHTax ypoBeHb 0 ab
cootBercTBYyeT 100%.
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2.10.2. B pexxume oTOOpakeHHSI BHICOKOYACTOTHBIX CHTHAJIOB YCTAHOBJIEHA pa3MeTKa dKpaHa
1o amIuIuTyje B npoueHTax. CepeauHa 3kpaHa (JTuHus pazBepTku) cocrasiseT 0%. HuxHss rpanuna
skpana —100%, Bepxuss rpanuna +100%. [Ipu u3MepeHusIx aMIUIUTYAbI CUTHANA B Jelr0enax ypoBHH
+100% u —100%, npunumatrotcs 3a 0 1b.

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

MUWJUTUMETpax KoopauHatel H, B MumummMerpax koopauHaTel X wunu Y. Macmtab pa3MeTku
BbIOMpAETCSI aBTOMATHYECKH.
2.11. YcrpoiictBo rimyomHOMepa. [ myOmHOMEp npeHa3HavYeH )1 ONMpeeeHUsT KoopaAruHAT Ae(hEKTOB
OTHOCHUTEIIbHO YJIbTPa3BYKOBOro mpeodpazoBateina. CoOcTBeHHO n3mepenue koopaunat H, X win Y
MIPOU3BOJUTCS ceJeKTopoM. ['myOmHOMep obOecredrBaeT yCTaHOBKY HapaMeTpoB IpeoOpazoBaHUs
3aJIep>KKH CUTHAJIa B KOOPAMHATY.

2.11.1. 'myOuHOMEp MMEET JBA CTHJISI HACTPOMKH — «aBTOPACUET» U «TaOJTUIHBIN.

2.11.2. Ctunp «aBTOpacuer» obecreynBaeT Hauboyiee YHUBEPCAIBHBIM CMOCOO HACTPOWKH.
JlaHHBI CTHIb 3aMEHSIeT UTEPallMOHHBbIE METOJUKHU HACTPOWKH riayonHoMmepa. CTWiIb HACTPOUKH
«aBTOpAcCYeT» COCTOMT B 3alIOMMHAHUU 3aJIEPKEK JBYX YIbTPA3BYKOBBIX CUTHAJIOB C MOCIEIyIOIIEH
YCTaHOBKOM KOOpAWHAT oTpakaresneil. [Ipu sTom ycTaHOBKa mapaMeTpoB IIIyOMHOMEpa MPOUCXOAUT
ABTOMATHYECKHU.

2.11.3. Crunp «TaOIMYHBI» peanu3yeT HENOCPEJICTBEHHYI0 YCTaHOBKY I1apaMeTpoB
ryOMHOMeEpa, TaKMX Kak BpeMs 3a/IepKKU B IpeoOpa3oBaresie, yroi BBOJa U CKOpOCTh 3ByKa. CTHIb
«TabMMYHBINY» aHAJOTHYEH METOAMKAM HACTPOMKU IIyOMHOMEpa, peain30BaHHBIM B J1e(dEeKTOCKOmax
3apy0eKHOTO MPOU3BOICTBA.

2.11.4. IlapameTrpsl rayOMHOMEpA IS CTHIICH «aBTOpAcueT» M «TaOIUYHBINY» 3aIIOMUHAIOTCS

paznenbHo. [ToaTOMy MMeeTcss BO3SMOXKHOCTh UCTIOJIB30BaHUSL M COXPAHEHUSI HACTPOMKHU IrTyOMHOMEpa
B JIByX BapuaHTax.
2.12. YcrpoiicTBo aBTOMaTuyeckux curHanuzatopoB aedexto (AC/). B mpubdope Y9812 umeercs
nBa curHanmuzaropa AC#1 u ACI#2. B obmem ciyuae mpoucxonut cpabareiBanue AC/l, ecnu
YABTPAa3BYKOBOM CHUTHaJI INEPECEKAET HEKOTOPBIM IMOpPOr M TMONAafacT B ONPEIEICHHBIN HHTEpBal
BpemeHu (cTpo6). Ha skpane nedexrockona crpod ACJl m3o0paxkaeTcsi B BHIE TOPU3OHTAIBHOU
JMHUHU, HAYaJl0 U KOHell KOTOPOH OTMeyaroT Juara3oH cTpoda Mo BPEMEHH, a MOJOXKEHHUE JIMHUU 110
BEPTHUKAJIM yKa3bIBa€T aMILIUTYAHBIN MOPOT.

2.12.1. B nedexrockone Y9812 ctpoosr ACI#1 u AC/I#2 npusizaHbl K YyBCTBUTEIBHOCTH
npubopa M K BpPEMEHHU 33JIepKKH OTHOCUTENIBHO 30HIUPYIOLIEr0 HMMITyJibca. Takoe TEeXHMUYECKOoe
peuieHre o0ecrieuynBaeT He3aBUCUMOCTh paboThl ACJ] oT M3MeHeHHs nmapaMeTpoB dKpaHa (3a/epKka
pa3BepTKH, IIUPHUHA PA3BEPTKH, YCUIICHUE).

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

2.12.3. Curnamuzatopsl AC/I#1 u ACLI#2 peanusyroT pexXuMbl CpabaThIBaHUs I 3XOMEToa
(0 MPEeBBILICHUIO CUTHAJA HAJl IOPOTOM) M JUIs TEHEBOIO MeToJa (II0 YMEHBLICHHUIO CUTHAJa HUXKe
nopora). Kpome toro AC/I#2 umeer pexxuM 3axBaTa CUrHaja. B JaHHOM peXuMe BKIIOYAETCs
cucTeMa aBTOMAaTUYECKOM DPErylMpOBKH YCHIJIEHUS, KOTOpas MOJIEP>KUBAeT BbIOPAHHBIA CUTHAN Ha
ypoBHe ctpoba ACI#2.

2.12.4. Curnanuzarop AC/I#1 umeet Tpu nopora cpabaTbiBaHUs, YKa3bIBAIOLINX OPaKOBOYHBII
YPOBEHB, KOHTPOJIBHBIA U NOUCKOBBIN YpoBHU. Curnanuszarop ACJI#2 nMeeT TOIbKO OJUH MOPOT.

2.12.5. Ilpu cpabareiBanuu ACJI#1, ACJI#2 npubop BBIIACT CBETOBYIO WHAMKAIUIO U (MITH)
3BYKOBBIE CUTHAJIbI. BO3MOXHO BKJIFOUEHHUE U BBIKJIFOUEHUE BCEX BUJIOB CUTHAJIN3ALMH.

2.13. Mento nedexrockona YJI9812 pasneneno Ha aBe yactu — «Hactpoiika» u «Y3 KOHTpoJb». B
MeHio «HacTpoiika» NMpou3BOAMTCS YCTAaHOBKA BCEX MapaMeTpoB Je(eKTOCKOna Uil pealu3alun To’
WIM UHOM METOJUKHU YJIbTPa3BYKOBOIO KOHTpPosl. B MeHI0 «Y3 KOHTpPOJIb» MPOU3BOASTCS ONEpaLun
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HEpa3pyILIAOLIEro KOHTPOJI U3JIEINM — CKaHUPOBaHKE, OOHAPYKEHUE CUTHAJIOB OT HECIUIOIIHOCTEH,
n3MepeHre HHPOPMATHBHBIX MTapaMeTPOB J1e(PEeKTOB.

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

2.14.1. ®yukmus «Ctom» - 3amMopakuBaHue curHanoB. Ilpu BrmtoueHun ¢GyHKuu «CTOIDY
POJ0KaeT paboTaTh CENEKTOp, T.e. BO3MOXKHO H3MEpPEHUE AMIUIUTYAbI, 3aJ€PKKU U KOOpPAMHAT
CUTHAJIOB OT J1e(heKTOB.

2.14.2. Oynkums «3annoMHUTEY» 00ECIIeYMBaeT 3allOMUHAHNE U 0TOOpakeHne curuainoB. [loce
3allOMUHAHUS CUTHAJIbI, JAMHAMUYECKH TIIOCTYNAIOUIMe OT MpeoOpazoBaTelis, HAKIaIbIBAIOTCS Ha
coxpaHeHHbIe curHaibl. OyHKIMS «3aIOMHUTHY YA0OHA JIJIsl CPAaBHEHUS! CUTHAJIOB.

2.14.3. ®ynaknus «IIpobery - onpeneneHue ornbaromeld CUTHAJIOB IPY CKAaHUPOBAHUU. AHAIN3

orubaroriei npodera curHaia JaeT BO3MOXKHOCTh U3MEPEHHUS YCIOBHOW IUPUHBI U YCIOBHOM BBICOTHI
nedexra.
2.15. Cucrema 3amucu-BOCIIPOM3BEICHHS T0JIOCOBBIX cooOmenuit. [Ipubop Y9812 comepxut
JMHAMHK, MHKpPOGOH H 3ByKoBOi kojek (COdec), 4to maeT BO3MOXHOCTH JE(PEKTOCKOIUCTY
3aMKChIBaTh M MPOCIYIIUBATh CBOM T'OJIOCOBBIE cooOmieHus. Yepe3 3Ty ke cuctemy npudop BblaaeT
HITaTHBIE 3BYKOBBIE CUTHAIIBI.

2.15.1. JImana3oH 4acToT royiocoBbIx coodmenuii 150 — 3500 I'm.

2.15.2. YacroTa AuCKpeTU3almu 3ByKOBbIX curaanoB — 8000 I'i.

2.16. Undopmanunonnas cucrema nedexrockona. [Ipubop Y9812 comepKuT 3HEProHe3aBUCUMYIO
namsate 64 wMerabaiita. B mamsaTe mnpubopa 3amMCHIBAOTCS JaHHBIE HACTPOIKH, JIaHHBIE
YIABTPa3BYKOBOT'O KOHTPOJIS, & TAKXKE COMYTCTBYIOMIAs HHGOpMAaIHs.

2.16.1. JlanHble HacTpOWKH TpuOOpa COXPAHSIOTCS OTHENbHBIMU (aiimamu. JlaHHBIE
HACTPOMKHU COJEp>KaT BCE MapaMeTpbl CHUCTeM AeQEeKTOCKOINa, BKIOYas COCTOsSHUE MeHIo. biok
JAHHBIX HACTPOWKH — (hailil — BKIIOYaeT B ce0s mapameTpsl Ae(eKTocKomna, AaTy U BpeMsi HACTPOUKH,
uHOpMalMIo 0 peodpazoBarese, TEKCTOBbIE KOMMEHTApUH U TOJIOCOBOE COOOIIECHHE.

2.16.1.1. KonnuecTBO 3alIOMMHAEMBbIX HAcCTpoekK (¢aitnon) — 32.

2.16.1.2. Konmn4ecTBO CUMBOJIOB B KOMMEHTapusix — 38.

2.16.1.3. InuTenbHOCTh ToJI0COBOTO coodmenus — 31,7 c.

2.16.1.4. Obmas ATUTENBHOCTH TOJIOCOBBIX COOOIIeHUH B (haiiax HACTpOKU— 17 MUH.

2.16.2. Pe3ynbTaThl YNbTPa3BYKOBOIO KOHTPOJS Takke o0pa3yroT OJoK JaHHbIX ((paiin), B
KOTOpPBII BXOJUT JaHHBIE HACTPOHKHU npubopa, Oydep OoTCUeTOB CUTHANA, JaTa M BpeMs KOHTPOJI,
uHpopManus o mpeodpazoBarese, TEKCTOBbIE KOMMEHTAPUH U TOJIOCOBOE COOOIICHHE.

2.16.2.1. KonnuecTtBo (haitnoB gaHHBIX KOHTpous — 216.

2.16.2.2. Konmn4ecTBO CUMBOJIOB B KOMMEHTapusix — 38.

2.16.2.3. JImuTenbHOCTh TOJIOCOBOTO coodmieHus — 31,7 c.

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

2.17.1. Yacel u KaneHaapb.

2.17.2. byauibHUK — 2 1IT.

2.17.3. I3mepuTens HaNpsDKEHUS M TOKa 3apsaaa (pas3psaaa) akKyMyssiTopa.

2.17.4. VI3amepuTtens TeMIIEpaTyphbl BHYTpH proopa.

2.17.5. 3amoMuHaHue JEHCTBYIOIIEH HACTPOMKM MpPHU BBIKIIOYEHUH NpUOOpa U 3arpyska
NocJIeHEeH HaCTPOUKH MPH €ro BKIIOUEHHH.

2.18. Tlpubop cHabXxeH MOCIeIOBaTENbHBIM HOPTOM BBOJa-BbIBOJA JMaHHBIX USB, ¢ momomisio
KOTOPOT'O PEe3yJIbTaThl U3MEPEHUH MepeaaloTcs B MepcoHaNbHBIA KoMnbioTep. Kpome Toro, numeercs
BO3MOXKHOCTH TIepe/iauM JTaHHBIX MPO3BYYMBAHUS B peaabHOM BpemeHH. [lo mmue USB noctynuel Bce
(GYHKLIMU yIpaBiIeHus: IpuObOpoM.

2.19. [utanue npubopa KOMOMHUPOBAHHOE OT CTPOEHHOT'0 aKKyMYJISITOpPA U OT CETH.
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2.19.1. Ucnone3yerces 4 akkymynstopa NiIMH, tun D, emkoctsio 8 A*4.

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

2.19.3. CeteBoii uctounuk nutanus UI1-9414 BXoauT B KOMIUIEKT TIOCTaBKU MPUOOPA.

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

2.19.5. CereBoii uctounuk nutanus MI1-9414 cHaGxxeH yCTpOMCTBOM aBTOBBIKIIOUCHHUS MPH
MMOHWKEHHOM HarpspbkeHuu cetu (MeHee 160B), cxemoli 3amuThl OT KOPOTKOTO 3aMBIKAHUS M
YCTPOWCTBOM aBTOMAaTHYECKOI0 BEIOOpA pekUMa — MUTaHKe Ipubopa U (W) 3apsa]l aKKyMyJsITopa.

2.19.6. UI1-9414 oGecnieunBaeT 0OJTHOBPEMEHHO MTUTAHUE MTPUOOPA U 3aps]l aKKyMYJISITOpPa.

2.19.7. Bpems 3apsiia akkyMyJIsiTOpa MpHU BeIKIT0oUeHHOM Tipudope Y9812 — 5 gacos.

2.19.8. [ToTpebisieMass MOIITHOCTh OT CETH NIEPEMEHHOTO ToKa He 6osee 20 Br.

2.20. I'abaputnbie pa3zmepsl gedekTockona— 185 x 125 x 78 mm.

2.21. Bec ¢ akkymymstopom — 1,4 Kkr.

2.22. lnana3on pabouux Temnepatyp —10° + +45°C. Ilpu skcrutyaranuu npubopa B TEIIO3aIUTHOM
KOXKYyX€ HUXKHSISI TpaHuIla pabovero nquanazoHa treMieparyp nonmkaercs 1o —30°C.

2.23. Bepxuee 3HaueHue BIaxxnoctu 98% npu temnepatype 35°C.

2.24. Knumatuaeckoe ucniogaenue 1P65 nnu kareropus uznenus T2 mo I'OCT 15150-69.
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3 KoMILIeKT mocTraBKH

KomruiekT mocraBku ynsTpa3BykoBoro aedexrockomna Y9812 npusenen B Tadnuie 3.1., TUITBI
yIABTPa3BYKOBBIX IpeoOpa3oBaTelnieil, MoCTaBIsIeMbIX K IpUOOpY, yKa3aHsl B Tadbmuie 3.2.

Tabnuma 3.1.
HanmeHnoBanue nznenus KonunuectBo
JledexTockon ynpTpa3BykoBoi Y J[9812 1
Axkymyisropsl NiIMH, tun D (ycraHoBiieHsI B mprbope) 4
Wcrounuk nuranus NUI1-9414 c kabenem 1
Haymanku 1
Kabens cBsi3u ¢ mepcoHaIbHBIM KOMITbIOTEpoM 110 muHe USB 1
(pazvembr A-B)
Kabenp 17151 moAK/II04eHHsI COBMELICHHBIX YIbTPa3BYKOBBIX 1
npeoOpazosareneit 2BNC-1Lemo
KaGenb 15t moaxmtoueHust pa3eibHO-COBMEILIEHHBIX YIbTPa3BYKOBBIX 1
npeoOpazoareneit 2BNC-2L.emo
Cymka 1
Pemenn 1
TemnosamuTHbIH KoKyx ) -
TexHuueckas JOKyMeHTaIus
«lledpexTockon  ynpTpa3BykoBoi  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 MO OTAECIBHOMY 3aKa3y.

[TPUMEYAHUE 2. IlporpammHoe obecnieueHue s nepcoHanbHoro kommetotrepa (PC) sBusercs
yCJIOBHO OecruiaTHBIM. Bee mporpaMMbl HepcOHAIBHOTO KOMIIbIOTEPA, MpeHAa3HAaYeHHBIE I TpHeMa
1 00paboTKH JaHHBIX Mprbopa Y/[9812, He HMeIOT 3a1UTHI OT KOMUPOBAHMSA U PACIPOCTPAHAIOTCS
6e3 orpannueHuid. IIpeanpusaTHe-U3roTOBUTENb WK NPEANPUATHE-TIPOU3BOAUTENb Tpubopa Y (9812
OCYIIECTBIISET TOJIBKO OIIAYMBAEMYIO 3aMEHY BHYTPEHHHUX MPOrpaMM camoro rnpudopa Y 19812.

Tabnuna 3.2.
Tun ynpTpa3ByKOBBIX YcnoBHoe o6o3Hauenue 11911
npeoOpaszoBareneit
[Tpsimbie coBmemnienHbie [1O11 I1111-1,25-520
I1111-1,8-K14*14
I1111-2,5-K14
I1111-5,0-K8
I1111-8,0-K5*4
IIpsimble pa3aenbHO-COBMEIIEHHBIE 11112-1,8-14*14
I1911 11112-2,5-14
I1112-5,0-8
11112-8,0-5*4

11
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Haxkmnonnsie [1311 B cranmapTHOM I1121-1,8-xx°-14*14 (xx — 40, 45, 50, 55, 60, 65, 70,
WCTIOTHCHU T 90 — BostHBI Panes)
(XX — yroi BBOz1a) I1121-2,5-xx°-J14 (xx — 40, 45, 50, 55, 60, 65, 70, 90

— BOJIHBI Pasies)

I1121-5,0-xx°-J8 (xx — 40, 45, 50, 55, 60, 65, 70)
I1121-8,0-xx°-5*4 (xx — 40, 45, 50, 55, 60, 65, 70)
Haxnonnsie [1911 ¢ kepamuueckum I1121-1,8-xx°-K14*14 (xx — 40, 45, 50, 55, 60, 65, 70,
MIPOTEKTOPOM 90 — BoustHbI Panes)

I1121-2,5-xx°-K14 (xx — 40, 45, 50, 55, 60, 65, 70, 90
— BOJIHBI Pasies)

I1121-5,0-xx°-K8 (xx — 40, 45, 50, 55, 60, 65, 70)
I1121-8,0-xx°-K5*4 (xx — 40, 45, 50, 55, 60, 65, 70)
Haknonnsie [1311 manorabaputHbie I1121-5,0-xx°-@38-M (xx — 40, 45, 50, 55, 60, 65, 70)
I1121-8,0-xx°-5*4-M (xx — 40, 45, 50, 55, 60, 65, 70)
Haxnonnsle pasaensHo-coBMeniennsle | [1122-5,0-xx°-@08-M (xx — 65, 70, 75)

IT3IT manorabapuTHbie I1122-8,0-xx°-8-M (xx — 65, 70, 75)
Keneznogopoxnsie [1911 ¢ I1131-2,5-0/20°-K 14 nipeobpazoBaTesb 11 KOHTPOJIS
KEePaMHUYECKHM MPOTEKTOPOM BaroHHbBIX OCei

T1111-2,5-K14-5K]1
I1111-5,0-K8-)KJT
T1121-2,5-40°-K14-)K]
T1121-2,5-50°-K14-)K
T1121-2,5-18°-K14-)K/
T1121-1,25-90°-K16*12-)K/1
T1121-0,4-90°-20x16 & 950Mm

I[TPUMEYAHUE 3. Kommuekrauus mnpeoOpazoBaTeneif, MX KOHKPETHblE THUIBI U KOJIMYECTBO
OTIpeNeNAIoTC KPYroM 3a/lad Hepa3pyLIAlolIero KOHTPOJIsA, pellaeMblX Ha OOBEKTaX 3aKa3uuKa.
CrouMoCTb yIbTPa3ByKOBBIX IpeoOpa3oBaTesnieil He BXOAUT B CTOMMOCTb IpHOopa.

4 TexHuveckoe onmycaHue yJabTPa3ByKoBoOro aedexrockona Y /(9812

4.1 BJok-cxemMa yJabTPa3ByKOBOI0 Ae()eKTOCKONA

Crpykrypa mpubopa Y9812 (6nok-cxema) mpeacraBineHa Ha pucyHke 4.1.1. ILleHTpanbHbIM
y3noM mpubopa sBusiercs uudpoBoii curHanbHbIA mporeccop 7 (DSP). On ocymectBisier
CUHXPOHHU3AIMI0 paboThl NepupepuiHbIX YCTPOWCTB, MpUeM HHGOPMAIMM OT HHUX, 00pabOTKy M
BbIBOJ MH(opMaru. OCHOBHasi paboTa CUTHAJIBHOTO MpoIeccopa 7 COCTOUT U3 IIUKIOB, B KOTOPBIX
MPOU3BOJIUTCS BO30OYKJCHUE U MPUEM YIbTPa3BYKOBBIX CUTHAJIOB, U3MEPEHUE MapaMeTpOB CUTHAIOB,
npeoOpa3oBaHue UX B rpaduyeckoe n300pakeHUe U BBIBOJ HAa MaTPUYHBIN auctuieit 2. JITUTeTbHOCTh
mukina 20 mc, dactora mnoBTopeHus IukiaoB 50 I'm. /[lpyrue omepanuu, Takue Kak CBS3b C
NEPCOHATBHBIM KOMITBIOTEPOM, 3aIHCh-BOCIPOU3BEIEHHE TOJIOCOBBIX cooOmennit um T.a., DSP
IPOU3BOIUT ACHHXPOHHO.

Paboty ¢ npeoGpa3zoBaTensimMu oOecrieunBaeT KaHajl BO30OYXKIEHHUS U MpPUEMa YIbTPa3BYKOBBIX
CUTHAJIOB, KOTOPBIA COCTOUT U3 TeHeparTopa 3oHaupyronmx ummynscos 10 (I'3U) u npuemHoro Tpakra
8. Pa3beM BBIXOJ]a 30HAUPYIOMIMX UMITYIbCOB «3W» 1 pa3beM «BXoa» MpUEMHOr0 TpakTa BHIBEIEHBI
Ha 3aJHIOI0 MaHenb npubopa. B Hauvame kaxkaoro uukia pabotel DSP 7 3amyckaer reneparop
30HAUPYIOMIMX UMITYJIbCOB 10, mpu 3TOM GOpMHUpYETCs 30HAUPYIOIIUNA UMITYJIbC Ha YIBTPa3BYKOBOM
npeoOpa3oBarenie. 3aTeM B TEYEHHWE 2 MC NPHUEMHBIM TPaKT MPOU3BOJUT MPUEM M TNEPBUYHYIO
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00paboOTKy CUTHAJIOB — YCHJICHUE, (DHIIbTpAINIO, JETEKTHPOBAHUE, MPpeoOpa3oBaHue B IU(POBOM KOJI.
B npouiecce npuema curHano ornudpoBaHHbBIC JaHHBIC TTOCTyNaT B mamsate DSP 7. OnHOBpeMeHHO,
DSP Bbimaer B mpueMHBIH TPAakKT YpoBeHb KOdhdHIMEeHTa YCUICHUS, TaK (OPMHUPYETCS BpeMEHHas
peryaupoBKa 4yBCTBUTEIbHOCTH.

[TpeoOpazoBarenu, MocTaBisieMble B KOMILIEKTE C 1e()eKTOCKOIIOM, UMEIOT BCTPOCHHYIO MaMSTh,
B KOTOpPYIO 3allKdcaH TUI, HOMep M ero mnapamerpbl. CUHMThHIBaHHME MJAaHHBIX MpeoOpa3oBaTens
OCYIIIECTBIISIETCS C TOMOIIBIO OJHOMPOBOJMHOTO WHTepdeiica 5. [lpu saeKTpUYECKOM COCTMHEHUH
KOHTakTOB MHTepdeiica DSP 7 aBToMaTHYECKH CUYMTHIBACT JIaHHBIE U3 MPE0Opa3oBaTels.

VYnpasnenue JehEKTOCKONIOM MPOU3BOIUTCA C IOMOINBIO KHOIOYHOW KJIaBHATYphl 4
YCTaHOBJICHHOW Ha TiepeaHei manenu. [Ipu HakaTuu KakoW-TMOO KHOIIKH BBITIOJIHSETCS MporpaMmma
peakiuu npudopa, U3MEHSIOIIasi ero cocTosiHue. Bee KHOMKM UMEIOT PeKUM aBTOHAXaTHsl, T.€. €ClU
yIIEP’KUBATh KHOIKY B HA)KaTOM COCTOSIHMM, TO BbI30B JAHHOMW orepanuu OyneT Npou3BOIUThCS 4 pas3a
B CEKYH]Iy. DTO SKBUBAJICHTHO YaCTOMY HAKUMAHHUIO KHOIKU.

- 2. 4. KnaBuarypa

1. FLASH MaTpuuHblii AucILIeH
namMATh

5. Oano-
NMPOBOIHBIH
uHTepdeiic

Bxon

IIpuemubIii

7.

DSP
Indposoii
CUT'HAJIbHBIHA
npoueccop

KOJIEK

10
-

12. TaTtamk
TeMIIepaTypsbl

13.USB
KOHTpOJLIep

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

passem

16.
Hcerounnk
NUTAHUS

15.
AKKYyMYJISITOp

14. Monutop
IHTAHHS

BKIJI-BBIKJI

>

+

Puc. 4.1.1. brnok-cxema ynpTpasBykoBoro nedexrockona Y J9812.

BoiBox rpaduueckoit mHpopManuu OCyIIeCTBIsSeTCS Ha MaTpuyHbld gucruieir 2. Crnempyer
OTMETHUTh, 4YTO MNpuOOp obecrneynBaeT BBIBOJA JAAHHBIX B pealbHOM BpeMmeHu. Ha nucruiee 2
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0TOOpaXaroTcs yIbTPa3BYKOBBIE CUTHAJIbI, pE3yJbTaThl U3MEPEHHM, MEHIO pa3IMYHOr0 Ha3HAYEHUS U
OKHa COOOIIIEHUH.

Jledexrockon COAEPKUT BCTPOSCHHYIO HSHEPrOHE3aBUCHUMYIO MMaMSTh JOJITOBPEMEHHOTO
xpanenusi 1 (FLASH namsate). B Hee 3amuchiBaroTCs AaHHBIE HACTPOWKH MPUOOpa M PE3ysIbTaThl
Hepaspymaromero Koutposs. JlomoaautenpHo, B0 FLASH nmamMsatu XpaHsTCs TOJIOCOBBIE COOOIICHUS.
O6bem FLASH namsatu 64 merabaiita 1ocTaTouyHO OOJBINON a1 coxpaHeHHUs 32 (ailyioB HACTPOEK,
216 (aiimoB KOHTPOJIA M TOJIOCOBBIX COOOIIEHWUH JUIMTENbHOCThIO 2 dYaca 11 wmwuH. JlaHHBIe,
nomernieHHbie Bo FLASH mamsaTh, COXpaHSIOTCS NMPU BBIKIIOYCHHOM NHTaHUW IIpUOOpa W TIpHU
OTKJIIOUEHHUU AaKKyMyJaTopa. YmpaBieHue mnporeccamu 3anucu-uteHus FLASH mnamsatu 1
ocymectBisier DSP 7.

BbiBOI  3BYKOBBIX CHUTHAJIOB, MPHEM M  BOCHPOU3BEIEHUE TOJOCOBBIX COOOIICHHI
ocymiecTBisieT koaep-aekoaep ayauo curtanoB 9 (KOJEK). KOJIEK 9 coenunen ¢ MmukpodoHOM U
JTUHAMHUKOM, KOTOpBIE pacmojiokeHbl B kopmyce nedexrockona. KOJEK 9 mpousomut
npeoOpa3oBaHKE aHAJIIOTOBOI'O CHUTHAJIA OT MUKpO(doHa B IU(PPOBOH KO (KOJIEP) WIIH MPeoOpa3oBaHUE
nuppoBOro Kojga B ayAHO-CUTHAJ, TMOCTYyMaloluil B AUHaMHK (Aekonep). B pexume 3amucu
coo0IIeHusT CUrHaNIBbHBIA Tiporieccop npuHuMaeT nanHple KOJIEKa 9 u 3anmuceiBaer ux Bo FLASH
namMath 1. B pexxume BoCpou3BeACHUS IPOUCXOAUT OOpAaTHBIN Ipoliecce YTeHus aaHHbIx u3 FLASH
namsti 1 u 3anucu ux B KOJAEK 9. Ayanonanasie uMeroT paspsaHocts 16 6ut. YacrtoTta ouudpoBku
curHanoB coctasiseT 8 KI'u. /luana3on yactot 3BykoBbIX curHainoB 150 — 3500 I'm.

Baxxnoii yacThio HHGOOPMALIMOHHOM cUCTEMBI Ne(EKTOCKONA SIBIIAIOTCS Yachl ¢ KajaeHaapem 11.
Jlannple 0 TOM, KOTrJa TPOBEACHO 3allOMUHAHUE HACTPOMKH, TO3BOJSIOT OIEHUTh HM3HOC
YVIBTPa3BYKOBBIX MpeoOpa3oBaTelniell, a 1aTta MPOBEACHUS HEPa3pyIIAIOUIEro KOHTPOJIS U3AeTUi BaKHA
JUISL OmpeneNnieHus cKopocTu nedexkrooOpa3zoBanusi. CUTHaIBHBIA MpPOIECCOpP 7 CUMTHIBAECT AATy U
Bpems U3 yacoB 11 u orobpaxkaer 3Ty mHpopmanuo Ha guciuiee. B nedexrockomne umeercss MEHIO
Koppekuuu 4acoB. [Ipu 3ammcu AaHHBIX HACTPOMKHM MpuOOpa W JAHHBIX KOHTPOJS JaTa U BpeMms
noMeniaTcss B OJOKM 3amoMuHaeMbIX AaHHBIX. Yacel 11 pabGotaror aBTOHOMHO. IluTaHme yacoB
ocyliecTBisieTcss OT akkymynstopa 15. Ilpu 3ameHe akkymynstopa yacel 11 oOectoumBaroTcs.
Heo6xonnma noBTOpHAs yCTaHOBKA AAThl U BPEMEHH.

Ces3p mpuOoOpa ¢ TEpCOHANBHBIM KOMIBIOTEPOM OCyIlecTBiseTcss uepe3 nopr USB
(yHHMBepcasibHas MmocienoBareibHas mMHa). s 3Toro B npubdope ycranorieH koHTposuiep USB 13.
JlaHHBI KOHTpoOJUIep mpejacTaBiseT coboi mnepudepuitHoe yctpoiictBo USB. Kontpomtep 13
cojiepkuT KoHeuHyro Touky (EndPoin 0) u momonHuTensHO 6 MHGOPMANMOHHBIX KAHAIIOB, TPU W3
KOTOPBIX paboTalT Ha mepeaady manHbix (Transmit EndPoint 1, 2, 3) u Tpu kanana paboTarT Ha
npuem (Resceive EndPoint 4, 5, 6). Kaxapiii kanan umeer Oydep namsitu 64 Gaiita. Konrpomrep 13
HOJ/IEP)KUBAET MPOTOKOJI MpHeMa-Tiepeiaun JaHHbIX 1o crenudukanuun USB 1.1 co ckopoctbio 12
meraboa. OOMeH wuHpopMmanMeld MEXIy IEepCOHANBHBIM KOMIBIOTEPOM U Je(PEKTOCKOIOM
MPOU3BOIUTCS MO/ YIIPABJICHUEM CIIELUAIN3UPOBAHHOTO TPOIPAMMHOT0 00ecreueHusl.

Cucrema aneKkTponuTaHus MnpuOopa COCTOUT M3 MOHUTOpa mMHUTaHus 14, akkymynaropa 15 u
MCTOYHUKA BTOPUYHOTO MUTaHUs 16.

Monutop nutanus 14 TPOU3BOANT H3MEPEHHE HAMPSDKEHHUS M TOKa akKymynstopa 15,
KOHTPOJIMPYET €ro MpoLece 3apsijia U pa3psijia, YIpaBiseT BKIOYEHUEM — BBIKIIOUEHHEM HUCTOYHUKA
BTOPUYHOrO NMuTaHus 16 u Bceil nuudpoBoil cxemsl npubdopa. IIpu KpaTKOBpEeMEHHOM HaKaTUU Ha
kHonky “BKJI-BBIKJI” mMoHUTOp mHMTaHUS NOJy4aeT CUrHaJl 00 M3MEHEHHMSX COCTOSHMS NpHuoopa.
Ecnu npuGop ObUT BBIKITIOUEH, MOHUTODP 14 MpPOU3BOIUT €ro BKIIOUEHHE M HA00OpOT, eciiu mpudop
ObUT BKIIIOYEH — MOHUTOP 14 ero BBIKIIIOYAeT.

[Tpu BKITIOYEHUHU TPUOOPAa MOHUTOP MUTAHUS 14 IPOM3BOIUT CIEIYIOLINE NeHCTBUSA:

- IlpoBepser HanpspkeHHe akkymynstopa. Eciu akkymynstop uMeeT HampsbkeHue MmeHee 3,9 B,
MOHHUTOP BBIAET KOPOTKHM 3BYKOBOH CHTHam M oOTkIo4yaer npubop. Ecnu HanpsokeHue
akkymyJsiTopa 6ombine 3,9 B, mporecc BKIIOUeHUS MPOIOTHKACTCS.
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- Bxiroyaer HCTOYHMK BTOPUYHOIO MUTAaHMS. 3axuraercs ceeroauon «lIutanuey. Beinepxupaercs
nay3a 0,1c s Toro, 4To0Bl YCTAaHOBWJIMCH YPOBHH HAMPSDKCHHUN MUTaHUS TPUOOpa.

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

- Oxuzaercs OTBET Impoiieccopa 00 YCIEeNTHOM 3aBEpIICHUN 3arpy3ku. Eciii OTBET He MmosBIsieTcs,
MOHHUTOP BBIJIACT TPU KOPOTKUX 3BYKOBBIX CUTHAIA M OTKJIIOYaeT mpudop. Ceeroanon «Ilutanue»
racHeT.

- Ilpu momyueHwH OTBETa CHTHAJIBHOIO IpOIECcCOpa 00 YCIENIHOH 3arpy3ke mporpamm (mpudop
BKITIOYMJICSI) MOHHUTOP TIEPEXOJUT B PEXKUM IHKIAYECKOTO H3MEPEHHS HANpPSOKEHHsT U TOKa
aKKyMyJsiTopa. OTH JaHHbIe iepenatorcs B DSP 7 u oroOpaxarorcst Ha nucruiee 2.

[Tpu BBIKITFOYCHUH TPUOOPA MOHUTOP MUTAHUS 14 BBHIMOIHSCT MOCIIEA0BATEILHOCTD JICHCTBHIA:

- Ilepenaer 3ampoc CHTHAJLHOMY TPOIIECCOPY HA BBIKIIOYCHHUE W OXHIACT OTBET. CHUTHATBHBIN
IpOoIIeCcCOp, MONYYUB 3alpoc, JODKEH 3aBEPUIMTh BCE TEKYIIME OINEpalyd U MepeaaTh OTBET O
TOTOBHOCTH K BBIKJTFOUCHHIO.

- Eciu mosiydeH mMOJ0XKHUTENBHBI OTBET, MOHUTOP BBIJACT KOPOTKHI 3BYKOBOW CHUTHAJ, a 3aTeM
BBIKJIFOYACT THTaHWe, TacuT cBetoauon «lluTaHue» © TNEPEeXONUT B PEKUM HHU3ZKOTO
9HEPronoTpeOIeHusI.

- Ecmu B Teuenue 1,0c OTBET HE MOTyYeH, MOHUTOP MPOU3BOUT aBAPHIHOE BBHIKIFOUYCHUE TTUTAHUSI.
[Tpu 3TOM BBIIAETCSI JUIMHHBINA 3BYKOBOM CHUTHAJ.

Ecmu B TedeHue paboThl NeeKTOCKONA HAMPSHKEHUE aKKyMyJsATOpa YN0 HIDKE KPHUTUYECKOTO

ypoBHs (4,1B), MoHuTOp muTaHus 14 BbIIACT COOOINEHHE CHTHAIBLHOMY IPOLIECCOPY O paspsiie

akkymynsTopa. Ha skpan npubopa BBIBOAUTCS COOTBETCTBYIOIIEE OKHO COOOIIeHHs. 3aTeM, yepe3 6¢

BBIMOJIHSCTCSI ITOCIIEIOBATEIbHOCTD ICHCTBUIN BBIKIIOUCHHUS IpHOOpa.

HezaBucumo oT coctosiHus mpuOopa (BKJIFOYEH WM BBIKIOYCH) MOHUTOpP NUTaHus 14
OIpeneNsieT COCAMHECHUE C CeTeBbIM HCTOUHWUKOM mutanus WI1-9414. Ecium ceteBoil MCTOYHUK
COCZIMHEH C MPHOOPOM M BBIIACT HANPSHKCHHE, MOHUTOP MUTAaHUS 14 aBTOMATHYECKU YCTaHABJIMBACT
PEXUM 3apsijia aKKyMyJsTopa. 3aKuraercs cBeTOANo «3apaay. B koHIle mpoliecca 3apsia CBETOINO
HAYMHAET MUTATh, a I0 OKOHYaHUH 3apsijia — TacHET.

Ecnu npubop BKITIOYEH U OJTHOBPEMEHHO MPOMCXOAUT MPOIECC 3apsAia aKKyMylIsaTopa, TO TOK
oT cereBoro ucrounuka nuranus UI1-9414 pacnpenensercs i nutaHus npuodopa u s 3apsijaa. B
ATOM CiIydae BpeMs 3apsa aKKyMyJIsiTOpa BO3pacTaeT MPUMEPHO B J[Ba pasa.

4.2  DeKTPOaKyCTHYeCKHH TPaKT

DJIEeKTPOAKYCTUYECKHI TPAKT YIBTPA3BYKOBOTO Je(EKTOCKONa BKIFOYAET B CeOS DIIEMEHTHI,
ydacTBytolue B (OPMHUPOBAHUM CUTHAIOB OT JeekToB. OH COCTOUT M3 TreHepaTopa 30HIUPYIOIINX
UMITYJIbCOB, MpeoOpa3oBaTesisi, 00bEeKTa KOHTPOJS U MPUEMHOro TpakTa. B cienyromux naparpadax
MPUBOIUTCS] TEXHHUYECKOE OMMCAHME DIICKTPOHHON YacTH TPaKTa.

4.3 TenepaTop 30HIUPYIOIIHX UMIYJILCOB

['enepaTop 30HIUPYIOIIMX MMITYJIbCOB MpeJHAa3HAueH Uil BO30YXAEHUS YIbTPa3BYKOBBIX
npeoOpasosareneil. B negexrockone Y9812 ucnonb3oBan I'31 ynapHoro Bo30yxaeHus.

['enepatop (GopMupyeT MOIIHBIA KOPOTKHH AJIEKTPUUYECKUI CHTHANl MPSIMOYTOJBbHON (OpPMBI.
[TonsspHOCTE 30HAMPYIOLIETO MMITyJbCa OTpULaTenbHas. OcuuiuiorpaMMa 30HIUPYIOLIETO UMITYJIbCa
Ha Harpy3ke 50 OM npencraBieHa Ha pucyHke 4.3.1.

JnutenbHocth 31 MoxkeT u3ameHsThea B npeaenax ot 40 He 1o 888,7 HC ¢ TUCKPETHOCTHIO 6,25
HC. CylecTByeT ONTHMAaJbHOE YCIOBHE BO30YXKIEHHsS YIbTPa3BYKOBBIX IpeoOpa3zoBareneil —
JUTUTENILHOCTh 30H/IMPYIOILEro UMITyJbca JOJDKHA ObITh paBHA 2 mepuona xonedanuit [1911. B stom
ciyyae HaOJIOMaeTCsl MaKCUMyM KOX(Q@HIMEHTa MpeoOpa3oBaHUs DJIEKTPUYECKOIO CUTHajIa B
aKyCTHYeCKui curHan (MakcumyM 3¢ dexruBHoctu Bo30yxaenus [1311).
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Puc. 4.3.1. OcumiiorpaMMa cUrsasia reHeparopa 30HAUPYIOINUX UMITYJIbCOB YIbTPa3ByKOBOTO
nedexrockona YJ19812. Harpyska — pe3uctop conporuiienuem 50 Om

B 3aBucMMOCTH OT 4YacTOTHI YJIBTPA3BYKOBOTO TIpeoOpazoBaTelis, MMOAKIIOYCHHOTO K
NeEKTOCKOMY, UTMTEILHOCTh 30HIUPYIOIIET0 MMITYJbCa JTOJDKHA OBITh YCTAHOBJICHA ONTHMAJILHOM
(cm. Tabm. 4.3.1.).

Tabnwma 4.3.1.

YacToTa yIbTpa3ByKOBOTO JITMTenbHOCTh
npeoOpa3oBaTens 30H/IUPYIOIIETO UMITYJIbCA
(MTI'my) (aC)
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 aAedeKkTockona MpelHa3HaueH i YCUJICHHs, MepBUYHOW 00paboTKH
yIABTPa3BYKOBBIX CHUTHAJIOB W IpeoOpa3oBaHus uUX B 1u¢poBod koxa. [IpuemHbINl TpakT sBisercs
CJIOKHBIM YCTPOHCTBOM, €ro 0JI0K-cXeMa noka3aHa Ha pucyHke 4.4.1.

Cursansl ynbTpa3ByKOBOrO IpeoOpa3oBaTels, MOAKIIOYEHHOIO K pa3beMy «Bxoa», moctynarot
Ha yCWJINTEIb BBICOKOM 4acToThl 1. Ha BXoae ycwiInTens yCTaHOBIIEH OTPaHUYUTENb HANpPSDKEHMS,
KOTOPBIN MPEIHA3HAYEH ISl 3AIATHI 3JIEKTPOHHOM CXEMBI OT BO3JIEHCTBHS MOIIHOTO 30HAUPYIOLIETO
uMITyabca. Bo BXOIHOM LM yCUIIMTEINS YCTaHOBIICH NIEPEKII0YATENb IAANIa30HOB BXOAHBIX CUTHAJIOB
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+1B nmm +10B. Jlnamazon +1B sBnsercs ocHOBHBIM. B 3TOM numamaszoHe ocymecTBisercs padoTa ¢
OOJIBIIMHCTBOM YJIBTPa3BYKOBBIX MpeoOpaszoBareneil. uamazon +10B ucnonbsiyeTcst s paboThl €
npeoOpaszoBareisiMi, (GOPMHUPYIOLIUMHU OOJbIIME IO aMIUIMTyAE 3XocurHanbl. Kak mpaBumio, 3To
npsmbie [I311 ¢ vacroroit 1,25 MI'n u 0,62 MI'L.

Yeunurens 1 sABISETCS MIKMPOKOIOJIOCHBIM YCTPOWCTBOM C PEryaupyemMbiM Ko3(pGhUIIUEHTOM
ycuineHus. OH TpPOU3BOAMT YCUJICHHE CHUTHAJOB B JuamnazoHe yactor ot 0,6 mo 12 MIm.
Koaddurnuent ycunenus 3agaercs mudpo-aHamoroBeiM npeodpazosarenem 7 (LIAIT).

LIAIT 7 3amaer oOmuUi ypOBEHb YCHUJICHUS MPUEMHOTO TpaKTa, a Takke (OopMHUPYeT KpHUBYIO
BPEMEHHOHN perynupoBkd 4yBcTBUTENbHOCTH (BPY). /luckpeTHOCTh yCTaHOBKH UyBCTBUTEIBHOCTH 1O
BPEMEHHM COCTaBIIsileT 2 MKC. B 1uama3oHe mnpo3ByYMBaHHSA YCTAaHOBKAa YYBCTBUTEIBHOCTU
npousBoautTcsa B 1024 Ttoukax. Jlamneie moctynatoT B LIAIl 7 oT curnambHoro mporieccopa. OHu
CUHXPOHHU3UPOBAHBI OTHOCUTEIHHO 30HIUPYIOIIETO UMITYJIbCA.

Curnanbl ¢ BBIXOJA YCHJIMTENS BBICOKOM 4YacTOThl | mMoOJaroTcs B aHaIOro-IudpoBoit
npeoOpazoBarens 2 (ALIIl), koTopblii TpoW3BOAUT WX IpeoOpa3zoBaHue B IUdpoBoil koa. Yacrora
muckpern3anuu curHanoB 80 MI'n. JlanpHeimas oOpaboTka CUTHAJIOB MPOU3BOIAUTCS B HU(POBOM
BUJIE TIOCPEJICTBOM YCTPOMCTB 3, 4, 5, 6, paboTa0IMUX B peaTbHOM BPEMEHH.

Jlannbie

7.
4yBCTBUTEILHOC TH |:> LATI
npueMHuka, BPU

- Bei6op dpunbtpa Bri6op puis1pa
POBEHB OTCEUKH HY BU Passen
BXOQ
A 4
6. 5 4. 3. 2.
VYerpoiicTBo Ludposoit Ludposoit Lndposoit AT L
KOMIICHCHPO- ¢t JIETEKTOP bt < YCI/IJII/ITe{[B
BaHHOM OTCEUKHU HY BY BRICOKOH
4aCTOThI
- N N AR S
Junanazon
Az BXO/IHBIX CHUTHAJIOB
8. KommyTatop +1B um +10B
VYibTpa3ByKOBbBIE CUIHAJIBI B Pexxum 06paboTtku TaxroBas yactoTa
1 pOBOM IPE/ICTABICHAN CHUTHAJIOB 80 MTI'n

Puc. 4.4.1. biok-cxema MpUEMHOT0 TPaKTa yIbTPa3ByKOBOro Jaedexrockona Y J(9812.

Bravane curnansl npoxoaaT uuppoBoit puiasTp BeIcOKUX yacToT 3. Gunstp BU 3 dhopmupyer
aAMIUTUTY/IHO-YaCTOTHYIO XapaKTEPUCTUKY MPHUEMHOr0 TpPaKTa. DTO HEOOXOIUMO I MOTy4eHHs
HAWJIy4ylIero COOTHOLICHUS CUrHaAI-IIyM. DUIBTp MPOU3BOAUT pacCUET JUCKPETHON CBEPTKH BXOJHOTO
CHUTHAJIa C HEKOTOPOI KOHeUHOH nMmnynbcHOM xapakrepuctukoi (KUX-dunbtp). Hnuna ¢punsrpa 64
oTcueTa cuUrHaia. Pacuer BBIXOJHOTO cHrHana ocymecTisercs ¢ yactorod 80 MI'm. B mpuemnom
tpakre Y/19812 ycranoBneno mects GuiubTpoB BU, kakaplif M3 KOTOPBIX MMEET CBOM JHana3oH
yactoT. Ha pucynkax 4.4.2. u 4.4.3. noka3aHbl aMIUTUTY/IHO-YaCTOTHBIE XapaKTEPUCTUKHU (PHIBTPOB
06-65MI'nu0,8—12MI'w.
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Bropoii stam 06pab0oTKH COCTOMT B JETEKTHUPOBAHWU CHUTHAJIOB. DTy OMEPAIMIO BBITIOJIHSICT
upoBoit aerektop 4. JleTeKTUpoBaHUE JAHHBIX, PEACTABICHHBIX B BUJIE LIETBIX YHCEN CO 3HAKOM,
SIBJISIETCS POCTOM OIepanueii. Y CTpoMCTBO onpeAessieT MOy b YUCTa.

B curnane, momydyeHHOM ToOCJe IETEKTHUPOBAHUS, MPHUCYTCTBYET Orudaromias HCXOJHOTO
BBICOKOYACTOTHOTO CHUTHAJla, a Tak)Ke€ TapMOHUKHM BXOAHOro curHaiga. HeoOXxomuMo BBIIEIUTH
Oru0arollyl0 CUrHajla M IMOJAaBUTh BBICOKOYACTOTHBIE TAPMOHUKH, T.e. OTPMIbTpOBaTh uX. Kpome
TOT0, PUIIbTpAIMs IeTEeKTUPOBAHHBIX CUTHAJIOB YIYy4IlIaeT COOTHOLICHHE CUrHANI-IIyM. [[i1st aToil nemun
ciykuT nudpoBoit GuIbTp HU3KUX YacToT 5. JlaHHbIN QUIBTP TOXKE ABISETCS (GUIBTPOM C KOHEUHOM
HUMITYJIbCHOU XapaKTePUCTUKOM, ero aimuHa — 32 orcueta curana. @unstp HY 5 paboTaet ¢ wactoToit
80 MI'u. B npuemHoMm TpakTe umeetcs nsath GribTpoB HY ¢ wactoramu cpeza 12MI'n, 6 MI', 3MI 1,
[,5MI'u, 0,75MI'n. B kauectBe mnpumepa Ha pucyHke 4.4.4. mokazaHa amIUIUTYyJAHO-4aCTOTHAas
xapakrepuctuka Guibtpa HY ¢ wactoroii cpesa 1,5MI 1.

Fasaep oS0 Ml Asmuciseerivees gooetp Nofd,  Mounceos nosms saneperu 40525 no

0 . - S L S

20
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< % 05 1 15 2 3 3 b L | i5 5 5y ¢ [ 4 7 75 0 5 3 S5 10
My

Puc. 4.4.2. AMInuTy 1HO-4acTOTHAs! XapakTEpUCTUKA HU(POBOro (GUIbTPa BHICOKUX YaCTOT
0,6 —6,5MI'm.

Frucrp =0 Ml SrnacioemTiess) QumTp N=64. Tpunosce npen saaapars 40629 1

e R

] i 3 ] i 1] 4 7 [ T 10 il 12 i3 5[] 15 16 7 12
Wy

Puc. 4.4.3. AMInuTy 1HO-4acTOTHAs XapakTepUCTUKa HU(POBOTro (GUIbTPa BHICOKUX YaCTOT
0,8 —-12 MI'm.
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Puc. 4.4.4. AMInuTy1HO-4acTOTHAs XapakTepUCTUKA HU(POBOro GUIBTPA HUKHUX YACTOT C
yactoTol cpesa 1,5 MI'm.

[Tocnennss 00pabOTKa CUTHAIOB MPOU3BOAUTCS YCTPOHCTBOM KOMIICHCHPOBAHHON OTCEUKH 6.
JlaHHOEe YCTpPOMCTBO NPOW3BOIUT CPaBHEHHE CHTHaja IMOPOTOBBIM ypoBHeM. Ecim curnanm Oosbiie
1OpoTa, OH IepeiacTcs Ha BBIXOJ YCTpoicTBa. Ecim ke CHrHanm MeHbIle WM paBeH MOpory, TO Ha
BBIXOZIE YCTAQHABIHMBACTCS HYJIEBOE 3HA4YEHHE. YCTPOWCTBO KOMIIGHCHPOBAHHOH OTCeuku 6
NPOU3BOAUT TOJABJICHHE IIYMOBOHW JOPOKKM Ha pa3BepTke nedekrockona. C MOMOLIBIO 3TOTO
YCTPOICTBAa OTCEKAIOTCS CUTHAIBI aKyCTHYECKOTO CTPYKTYPHOTO IIymMa. 3Ha4eHHE MOpOora OTCEYKH
YCTaHABIUBAETCS CUTHAJIBHBIM IPOLIECCOPOM.

KommyTtarop 8 mepexirouaeT mepefady CUIHaJIOB B MaMATh mpoleccopa. JInbo mepenarorcs
BBICOKOYACTOTHBIE OLIM(PPOBAHHBIE CUTHAIIBI, TM00 JE€TEeKTHPOBAHHBIE CUTHAJIBI.

B wuwtor mpueMHBI TpakT JeQeKTOCKONa MPOM3BOIUT IMOJHYI IHPPOBYO 00pabOTKY
yABTPA3BYKOBBIX CUTHAJOB. PexxuM paOoThl MPUEMHOIrO TpakTa YCTAaHABIMBAETCS CIIEAYIOIIUM
obpa3zom:

- yCTaHaBJIMBAeTCs JAMANa3oH BXOJHBIX CUTHaIOB +1B nnu +10B,

- BblOupaercs Gunstp BY,

- BblOupaercs punstp HY,

- YCTaHaBIIMBAaeTCs yPOBEHb OTCEUKHU,

- BbIOMpaeTcs BUJ CUTHAJIA BBICOKOYACTOTHBINA MIIM AETEKTUPOBAHHBII.

Hudposas yacts npuemHoro tpakra Y /19812 obnanaer pekopAHOI NMPOU3BOIUTEIBHOCTHIO —
7,2 MuuIMapa onepauuit B cekyHay. Ilepexon oT TpaauMOHHONW aHAIOroBOKH 00pabOTKM CUTHAJIOB B
IpUEMHHKE YIBTPa3BYKOBOTO Je(heKTocKoma K HUPpoBoit 00paboTke 0OecreunBaeT:

- HAWIyyYlllee COOTHOLICHUE CUTHAJI-IIIYM,
- BBICOKYIO JMHEHHOCTh aMILIUTYIHOW XapaKTepUCTUKH TPHUEMHUKA,
- UJeaJbHYIO BOCIPOU3BOJIUMOCTh YACTOTHBIX XapaKTEPUCTHK MPUEMHHUKA.

4.5 MHN3o00pakenue y1bTPa3ByKOBbIX CUTHAJIOB. Pa3BepTka Tuma A
B nedexrockone VY]/19812 mnpumeHsieTrcs TpaaUIMOHHOE HW300pa)K€HUE YIbTPa3BYKOBBIX
CUTHAJIOB, pa3BepTka Tumna A. Ilpunuun dbopMupoBaHus pa3BEepTKH JEMOHCTPUpPYET pUCYHOK 4.5.1.
Pa3zBeprka Tuna A mpezacraBisieT coOOH 3aBMCHMOCTb aMIUIMTYIbl CHTHaJa OT BPEMEHH, NpPHYEM
OTCYET BPEMEHU IPOU3BOIAUTCS OT 30HAUPYIOLIETO UMITYJIbCA.
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Puc. 4.5.1. I3006paxeHne ynbTpa3ByKOBBIX CUTHAJIOB.
A) Pa3BepTka THna A.
b) Ilpo3ByurBanue n3enus NPSIMbIM YIbTPa3ByKOBBIM IIPE0OPA30BATEIIEM.

Hactpoiika pa3BepTku XapakTepusyeTcsl IByMsl IapamMeTpaMu: |C — BpeMs CIIBUra Hayaja pa3BEepTKU
OTHOCHUTEJIbHO 30HJUPYIOIIEr0 MUMIyibca (CABUT), [P — JUIMTEIBbHOCTh Pa3BEPTKH (LIMPHUHA). DTU
napaMeTpbl yCTaHABIMBAIOTCS B MEHIO « DKpaH».

4.6 YcraHOBKa YyBCTBHTEJbHOCTH

B ynpTpa3zBykoBOM KOHTpOJIE MPUHSATO BBIPAXATh UYBCTBUTEIBHOCTb, KOO(PPUIIMEHT YCUIICHUS
U aMIUTUTY/ly CHUTHajla B OTHOCHUTENbHBIX €AMHULAX, B JernuOenax. s crnpaBku, OTHOLIEHHE
aMIUTUTY/L IBYX CUTHAJIOB B JIe[IM0O€1ax BBIYUCISETCS CIEAYIOIUM 00pa3oM

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

rae, Al — ammurtyna uccnenyemMoro curtaina, A0 — aMImiIuTyAa cUrHajia, OTHOCHTEIBHO KOTOPOTO
NpOM3BOUTCS cpaBHEHUE, A [1b] — ammiuTyna curHana B qenudenax.
AHaJIOTUYHO BBIpaXaeTcs B Jierroenax ko3 GUIUeHT YCHIICHUs

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

rae, K1 — koadpdunument ycunenus, K [n1b] — ycunenue B nerubenax. 3aech ko3 UIMEHT yCUICHUS
BBIYUCIISIETCS OTHOCUTEIBHO €IUHHIIBI.

YyscTBUTENBHOCTD JedekTockona Y9812 BripaxkeHa B KOXPHUIMEHTE YCHIICHUS] TPUEMHOTO
TPaKTa, KaKk 3TO MPUHATO B MUPOBOM MpakTUKe. UyBCTBUTENBHOCTh U3MEHsETCA B mpeaenax or 0 a0
80 b, yTO SKBUBAJIEHTHO AMana3zoHy koddduirentos ycwienus ot 1 go 10 000 pas.

O611ast yyBcTBUTENBHOCTH prOopa Knp dhopmupyercs us tpex cocrapnstomux (Puc. 4.6.1.)

Knp = Ky + Kypy + Kepu(t) [nb]
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Ky — xoadpdunuent ycunenus [nb]. YcranaBnuBaercst B MeHIO “OKpaH’”’, MyHKT “yCHJICHHE .

Kapy — Kk03QOhUIMEHT yCHIEHHS CHUCTEMBl aBTOMATUYECKOW pPETyIUpOBKH ycuieHus [ab].
Hcnons3yercs Tonbko B pexume “3axsar” crpoda AC/I#2. B octanbubix ciaydasx Kapy=0 1b.

KBpu(t) — xoapduImeHT yCHIEHHS CHCTEMBbI BPEMEHHOM PpEryJIMpOBKH YyBCTBUTEIBHOCTH [abB].
dopmupyerces B meio “BPU”. Eciu BPU orkimroueno, Kpu(t) =0 nb.

ABy
80 5

701

60
Kepu(t)
501 HuaraszoH
Y CHITEHHA
40 1 K apy g;l}ce::{oro

30

20 1

Ky

10 -

Puc. 4.6.1. ®opmupoBaHUe YyBCTBUTEIHLHOCTH B YIbTPa3BYKOBOM nedekrockomne Y /19812,
JIuHus KpacHOTO 1BETa — 00N KO (HUIIMEHT ycHileHus mpueMHOTo TpakTa Kmp.

[IpencraBienHoe pasneneHue ooueit uyBcrsurensHocTy Knp no cucremam (ycusaeHue, 3axBar,
BPY) oOecneunBaer ruOKOCTb M1 MHOTOBapUAaHTHOCTh METOJMK HACTPOMKH YYBCTBUTENBHOCTH MAJIS
IIPOBEICHUS HEPAZPYLIAKOLIETO KOHTPOJIA.

VYeranoBka kaxgoro u3 mapamerpos Ky, K,py, KBpu(t) npomssoxurcst pasnensHO, mo3ToMy
BO3MOXKHBI CUTyaluu, Korja ux cymma Kmp BwixomuT 3a rpanuns! nuana3zoHa 0-80 nb. B Ttaxom
ciaydae mipou3Boautcsi orpanudenre Kmp na rpanunax Oab wnam 80ab. OmHoBpemMeHHO Ha 3KpaH
prOopa BHIBOJUTCS MHAUKAIUS OTPaHUYECHUH.

[Tosicaum 310 Ha ipuMmepe. [lycTs npoBeaeHa HacTpolika mpubdopa ¢ ucnonbp3zoBanuem BPY. Ha
pucynke 4.6.2.A cBepxy Tmoka3zaH rpaduK YyBCTBUTEIBHOCTH NpuOOpa, CHU3Y BHUJ dKpaHa. B
HacTpoeHHOM cocTossHuu ycuieHue 20ab. Temepb, nns u3MepeHUs MMapaMeTpoB CHTHaia 3xol
ycwienne Obuto yBenmmueHo 1o S0 nb — pucynok 4.6.2.b. B koHIle pa3BEepTKH UyBCTBUTEIHLHOCTH
IpeBbIIaeT MakcuManbHyto. O011as 4yBCTBUTENIBHOCTh OrpaHrunBaercs Ha ypoBHe 801b. Ha skpane
nedeKToCKOoNna CBepXy MOSABISETCS cepasi 1Mojioca, oKa3bIBaroIiasl, 4YTo B JaHHOM JUana3oHe BPEeMEHU
YyBCTBUTENHHOCTH MpUOOpa HaxoauTcs Ha rpaHutie 80 ab.

AHanornyHo paboTaeT OrpaHWYeHHE UyBCTBUTENBHOCTH Ha HUkHeH rpanuue 0ab. B stom
ciIydae cepas 1moyioca 0ToOpakaeTcsi CHU3y dKpaHa (Ha JIMHUH Pa3BEPTKHU).
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Puc.4.6.2. OrpannueHue 4yBCTBUTEILHOCTH PUOOpA.

4.7 YpOBHHU YyBCTBUTEJbHOCTH

Korna roBopsit 06 ypoBHE WyBCTBHTEIBHOCTH INpPH BBISBICHUH W pa30OpakoBKe ae(EKTOB, TO
[0JIpa3yMeBAETCS HE TOJBKO YCHUJIEHHME MPUEMHOrO TPaKTa M aMIUIUTYJAa 30HIUPYIOIIET0 MUMITYJbCa,
HO M HEKOTOPBII YpOBEHb CHTHajla Ha dKpaHe mnpubopa. B maHHOM ciydae pedb HIET 00 YCTaHOBKE
AMIUTUTY/IHBIX TIOPOTOB aBTOMAaTHYeCKHX cUrHaim3aTtopoB nedextoB AC#1 u ACL#2.

Kak npaBuiio, B yIbTpa3ByKOBBIX AepeKTockonax aMIuuTyaHblii nopor ACJl oTcuuThIBaeTcs
[0 3KpaHy, Hampumep, B MpoleHTax (moiHas BbicoTa 3KkpaHa 100%). Hactpoiika OpakoBO4YHOro
YPOBHS 110 aMILIUTYZE TpeOyeT OJJHOBPEMEHHOM yCTaHOBKHM yCHJIEHUS MpueMHuka u ypoHs ACJ] no
sKpaHy. B mponecce KOHTposl JePEKTOCKONMUCTY YacTO MPUXOAUTCS MEHSTh yCUJIEHHE. TUIUYHBIN
puMep, Korja HeoOX0AUMO YCTaHOBUTH TUN JedeKTa, JePEeKTOCKONUCTY HYKHO MPOaHAIU3UPOBATh
9XOCUTHAJBI OT JeeKkTa IpHu MPO3BYYMBAHUM €T0 C Pa3HbIX CTOPOH (AMIUIMTYAbI CUTHAJIOB CHJIBHO
oTnuyaroTcs). JleeKTOCKONMUCT BBIHYXAEH 3allOMUHATh YCWIEHHE MpPHEMHHMKA IMpPU HACTpoOike
OpakOBOYHOI'O YPOBHS JUIsl TOTO, YTOOBI TOTOM BOCCTAHOBUTH €T0. DTO HEYJOOHO.

B npubope V9812 ammuutynusie moporu ACI#] u AC/I#2 (OpakoBOUHBIM YpOBEHB)
IpUBSI3aHbl K yCUJeHHIO mnpueMHuka. OHHM Bblpaxatorcs B jeuubOenax. Ilpu u3MmeHeHuun
YYBCTBUTEIBHOCTU MNpubopa mnonoxeHnue ypoBHs ACJ| MmeHsiercsd, OTCiexuBas AEHCTBUTEIbHOE
3HauEHUE NMpeesIbHON aMITUTY/bl CUTHAJIA.

[Tosicaum 310 Ha npumepe (cM. Puc. 4.7.1.). [lycts ycranoBiien 6pakoBouHbIi ypoBeHb ACJI#1
32 nb 1o »XOCHTHaIy OT KOHTPOJBHOIO OTPAXKATENSA M YCUIICHHWE NTPUEMHHUKA MPU MPOBEACHUN ITOU
onepamuu Toke O0bu10 32 1b (Puc. 4.7.1.A). Ctpo6 AC[I#1 pacnonoxxen Ha qunuu 0 n1b pazmerku
skpana. Eciu teneps ymeHpmuth ycmiienue 10 28 nb, To ctpod AC/I#1 mepemecTuTcs Ha JIMHHUIO
pasmetku 3kpana —4 ab (Puc. 4.7.1.b). [lefictButenbHO, MBI yMeHbITHIH yeuiienne Ha 4 ab. Torma
MpeAeIbHO JOMYCTUMAs aMILTATYy/1a CUTHaa To)Ke yMeHbImnuTCsl Ha 4 n1b. EcTecTBeHHO, OpakoBOUYHBII
ypoBeHb ACJI#1 nomkeH OTCIeXHUBaTh IMOJOXKEHHE IMpeleabHO IOMYyCTUMON aMITUTYAbl CHTHaia
COTJIACHO HAaCTPOMKH, T.€. TOXKE JOJKEH YMEHbIIUTCA Ha 4 1b.
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A) Yceunenme - 32 1b, B) YVcunenne - 28 1b,
yporens ACH#1 - 32 nb ypopenb ACJ#1 - 32 nb

Puc. 4.7.1. smenenue nonoxenus ypoBHs AC/I#1 B COOTBETCTBUM ¢ U3BMEHEHUEM YCUIICHHUS
IpUEMHHUKA.

4.8 Ortcuer aMILIUTY/IbI CHTHAJIA

W3mepenne amIuIMTy[bl CUTHaia B Jelubenax Bcerga TpeOyeT yKa3aHHsl YPOBHS, OTHOCHUTEIbHO
KOTOpOT'O MPOU3BOJUTCS OTCYET, T.€. ypoBHA 0 n1b. Heobxoaumo ycTaHaBiuBaTh pa3inyHble YPOBHU
OoTcyeTa aMIUIMTYAbl B 3aBUCHMOCTH OT 3aJayd u3MepeHuil. B mpubope peanu3oBaHo 5 BapHaHTOB
U3MEpEHUS aMILIUTY/Ibl:

B ab no skpany.

B % 1o skpany.

B nb ornocutensuo 0 b ycunenus.

B nb otHocuTensHo ypoBHs AC/I#1.

B nb otHocuTensHo ypoBHS AC/I#2.

WN3mepenue aMIUIMTYy CHUTHAJIOB TPOM3BOAMUT celekTop (MeHto «CenekTopy), NpuyemM
JIOTIYCKAeTCsl OJHOBPEMEHHOE M3MEPEHHE AaMIUIUTYIbl B JABYX W3 IISATH BBIIIE IEPEUUCICHHBIX
pexumax. PaccMoTpum mopoOHO peXuMbl U3MEPEHUI.

H3mepenne aMIJIMTYabl CUTHAJA B Jenudenax nmo 3kpaHy. B gaHHOM pexume amMIuinTyaa
CUTHaJIa OTCUMThIBaeTcs oTHocuTeNnbHO 0 b pasmerku skpana. [Ipu 3TOM He yuuThIBaeTCA yCUIICHUE
npueMHUKA. JIaHHBINA PEKUM COOTBETCTBYET BU3yaJIbHOMY OTCUETY aMIUIMTY/IbI.

Ecnu ucnonb3yercs oTOOpa)keHUE AETEKTHUPOBAHHBIX CHUTHAJIOB, dKpaH HMMEET Pa3METKy B
nenubenax B auamnasone ot +3 no —20 nb. Yposenb 0 nb mpexacraBnseT craHAapTHBIM ypOBEHb
nedpexrockona. Eciu ke 0oTOOpaxaroTcsi BBICOKOYACTOTHBIE CUTHAJBI, CEpeauHa SKpaHa (JIMHUA
pa3BepTku) cocraBisier 0%. Hwxuss rpanuna skpana —100%, Bepxssis rpanuma +100%. I[pu
M3MEPEHHIX aMIUTUTY/Ibl CUTHANIA B fiennbenax ypoBHu +100% wmm —100%, nmpuanmarotest 3a 0 ab.

H3mepenue aMIUIMTYyAbl CUTHAJIa B NPOLEHTaX MO 3KPaHy. ODTOT PEXHUM aHAJIOTUYEH
IpeAbIAYIIEMY C TOM JUIIb PA3HUIIEH, YTO aMIUIMTY/1a BEIpakaeTcs B IpoueHTax. Y posens 0 1b 31ece
npuaumaercs 3a 100%.

N3mepenue aMIUIMTYAbl CUTHA/IA B JAenudenax otHocuTeabHo 0nb ycunenusi. B nannom
peXHUMe YUUTHIBAeTCs ycujieHue npuemMHuka. Homp gennben otcuera aMIuinTyabl cootBeTcTByeT 0ab
pa3MeTKkn 9KpaHa npu ycwieHuu Toxke Onb. Ecnmum, Hampumep, ycranoBieHo ycunenue 40nb nu
aMIUIMTYyJla CUTHaJa 1O 3KpaHy —61b, To B JaHHOM pexxume Oyner m3mepeHa amruiuryaa —46ab. A
€CJIM aMIUIMTYJIa CUTHAJIa 10 SKpaHy +21b, To JaHHbINA pexuM nact uamepenune —381b.

ok~
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B stom pexxume 3a Onb mpuUHAT TPaKTUYECKH CaMblii OOJBINONW CHTHAJN, KOTOPBIA CIIOCOOCH
BOCIIpUHUMATh  AedekTockorn. [loaromy wu3MepeHHe aMIUIUTYAbl JAPYrUX CUTHAJIOB  JIaeT
OTpHULATENIbHOE 3HAUYCHUE Aen0e.

N3mepenne aMIUIMTYyAbl CUTHAJa B Jemubesnax OTHOcHTEeNbHO YpoBHeill ACA#1 wiam
ACJI#2. DOTu pexuMbl SBISIIOTCS OCHOBHBIMH IMpPU MPOBEICHUU HEPa3pyIIAIOMIEr0 KOHTPOJIS
us3nenuid. 3a Onb npunumaercs BenuuuHa OpakoBouHOTO YpoBHS ACJ (#1 mmu #2) 1 OTHOCHUTEITHLHO
HEro MPOU3BOAMUTCA OIpeAeNieHHe aMIUIMTYAbl B aeuubOenax. Ecnu curnan Beilie OpakOBOYHOTO
YPOBHSI, pe3yJabTaT HU3MEPEHUH — IOJIOKUTENbHBIE JEIUOeNbl, €CIU HUXKE — OTpPULIATEIbHbIE
Ienn0ebl.

HeoOxoaumo caenath HECKOJIBKO 3aMeYaHUil OTHOCUTEIBHO U3MEPEHUI aMILTUTY/IbI.

1. Cenekrop aedexTockomna Mocie 3axBaTa W OOpaOOTKM CHUTHAja MEPBUYHO OMNPEIENSIET €ro
aMIUIUTYly B MaciTtabe aHamoro-uudpoBoro mpeodOpa3oBarens, a 3aTeM HPOU3BOIAUT pacyeT
aMIUIMTYZbI B AenuOenax B 3aBUCUMOCTU OT YCTaHOBIEHHOro pexkuma. [loatomy mpousBoguTcs
M3MEpEeHNe aMIUTUTY/bl CUTHAJA, €CIIM TOJIbKO €ro MUK HaXOAWUTCA B Mpeaenax skpaHa. Ecmu ke
aMIUIMTY/1a CUTHAJIa BBIXOJUT 3a TPAHUILY 9KpaHa, U3MEPEHHSI HEBO3MOXKHBI.

2. JlebexkTtockonm wWMeeT JBa peXuMmMa OTOOpaKEHUS CUTHAIOB — JETEKTUPOBAaHHBIE U
BbIcOKOYacToTHbIe. KoadduuneHt mepepayn MpUEeMHOrO TpakTa OTJIMYACTCS B ITUX PEKUMAX,
MO3TOMY HEJb3sl COIMOCTABJIATH HM3MEPEHHsS] AaMIUIUTYIbl BBICOKOYACTOTHOI'O CHTHAlIa C
JNETEKTUPOBAHHBIM, JJa’Ke €CJIM BHIOpAH OJJMHAKOBBINA PEKUM U3MEPEHUI.

3. IlpueMHbIif TpaKkT AePEKTOCKONA COACPKUT MEPEKITI0UaTeNb JUAMa30HOB BXOAHBIX CUrHaIoB +1B
nan £10B. Ilepexon ot nuanazona +1B B nuamazon £10B co3maer p0mMoMHUTENBHOE OCIIa0IcHUE
curHanoB Ha 20n1b c morpemnocteio 12 ab. Ilpu u3MepeHHHM aMIUIUTYIbI COCTOSIHHE
NEPEKIIIOYaTENsI He YU THIBACTCSI.

4. YyBCTBUTEIBHOCTHh MpUOOpa, CKOPPEKTHPOBAHHAs  IMOCPEJACTBOM CHCTEMBI  BpPEMEHHOU
PEryIupOBKH YyBCTBUTEIBLHOCTH, TAK)KE HE YUMTHIBAETCS MPU M3MEPEHUU aMILTUTYbl CUTHAIIOB.
OTO npaBUIIBHO, T.K. OCHOBHOE Ha3HaueHue cucrteMbl BPU — BrlpaBHUBaHUE aMIUIUTY] CUTHAJIOB
OT PaBHOBEIIMKHX OTpa)kaTelieil, pachoNIO)KEHHBIX Ha pa3NW4yHOW TIIyOWHEe, WM, B CYIIHOCTH,
obecrneveHrne aMILUIUTyTHOTO rmopora OpakoBku (ctpoda AC/]) B Buae ropu3oOHTAILHON TUHUU HA
JKpaHe.

5. UyBcTBUTENBHOCTH MpPHOOpPA, CKOPPEKTUPOBAHHAS CHUCTEMOW aBTOMATHUYECKOH pEerylIupoBKU
ycuiieHus: B pexxume “3axBar’ ctpoba AC/I#2, He yuuThIBaeTCs MPU U3MEPEHUSX aMIUIUTYIbI.
JlanHasi cuctema npeaHa3HaueHa JAJs MOJJAEpKaHUS PeaTbHOM YYBCTBUTEIBHOCTH MPHOOpa MpH
U3MEHEHMH KayecTBa aKyCTHUeCKOro KoHTakTa. Pexum ‘“3axsar” crpoba ACJ/I#2 B ocHOBHOM
UCTIONB3YIOT NP paboTe O CHelHaIu3UPOBAaHHBIMU TPe0Opa30BaTEIAMU.

4.9 YcrpoiicTBO cHCTeMbl BpEMEHHOM peryiMpoBKH YyBCTBHUTEIbHOCTH

W3BecTHO, 4TO aMIUIMTYyJa HXOCUTHAJa 3aBUCUT OT PACCTOSIHUSI MEXIy MpeoOpas3oBareneM U
nedexrom. B OmmxHEl 30He yiabTpa3BykoBoro mojst [1311 ata 3aBUCHUMOCTB IOCTATOYHO CJIOXKHAsA, a B
JalbHEW 30HE aMIUIUTYJla HXOCUTHAjJa MOHOTOHHO YMEHbILIAETCS C YBEIMYEHUEM PACCTOSHUS MEXITY
1211 u pedexTomM. DTO CBA3aHO C PACXOXKIACHUEM YIBTPA3BYKOBOTO Ty4dKa IpeoOpa3oBarters,
HaJIMYUEM IOTJIOLIEHUSI U paccestHUsl BOJIH B MaTepuaje uzjenus. B MeTonukax Hepa3pyllarolero
KOHTpOJII TpeOyeTcss MPOBOAUTH Pa3z0pakoBKy AePEKTOB MO WX pazMepy. B OonbIIMHCTBE CiydaeB
UCIIOJNIb3YeTCs Kakas-TM00 KOHKpEeTHas MOJAeNb Ae(eKTa, HalpuMep, IMIOCKOJOHHBIN OTpa)kaTrelnb,
YIJIOBOM OTpakarenb (3apyOka), O0KOBOE NMUIWHIPUYECKOE OTBEPCTHE, MPOMT W T.a. I Kaxmoi
MO/JIEIH pean3yeTcsi CBOS 3aBUCUMOCTh aMILIUTY/Ibl 9XOCUTHAJIA OT PACCTOSIHUSL.

Ecnu HacTpouTh OpakOBOYHBIN YpOBEHb UYyBCTBUTEIBHOCTU IO 3XOCHTHAIY OT KOHTPOJIBHOTO
oTpaxarens B oOpaslie, To A pa30pakoBKU /1e(hEeKTOB MO pa3Mepy HyKHO ycTaHOBUTH mopor AC/ B
BUJIE KPUBOW JIMHHUM, KOTOpPAsi YUUTHIBAET 3aBUCUMOCTb aMIUIMTY/AbI 3XOCUTHAJIA OT PACCTOSIHUS. DTO
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

IXOoCHIHan ot
KOHTpONbHOTO
oTpaxaTena

IXOCHTHan ot
KOHTPONbHOTO
oTpaxKaTenAa

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

Puc. 4.9.1. Ilpuniun paGoThl CHCTEMbI BpEMEHHOM PEryIUPOBKH UyBCTBUTEIHLHOCTH.

B ynbTpa3ByKoBBIX AedeKTOCKOoax MPUMEHsETCsl BpEMEHHAs PeryJMpoBKa YyBCTBUTEIBHOCTH.
Ee 3agaua — N3MEHUTH YyBCTBUTEIBHOCTh NMPHOOpPA TaKUM 00pa3oM, YTOOBI aMILUIUTY/Ibl 3XOCUTHAIOB
OT OTpakaTeslell OJUHAKOBOH (OpMBI M pa3MepoB ObUIM paBHBI HE3aBUCHUMO OT paccTosiHus (Puc.
4.9.1.b). Toraa OpakoBouHbIi ypoBeHb (cTpo6 ACJl) mpezacraisier co00if TOPU3OHTANBHYIO JIMHUIO
Ha 3KkpaHe nedekrockona. [[ng storo cucrema BPU nomkHa u3MEHATH KOA(PQOUIMEHT YCUICHUS
npubopa co BpeMeHeM.

Ha3naueHue cHCTeMBI BPEMEHHON pEryJIUPOBKM UYYBCTBUTEIBHOCTH — BBIPABHUBAHUE
aMIUTUTY/l CHUTHAJIOB OT OTpakaTelell OIMHAKOBOM (OpMBI M pa3MepoB, PACHOJIOKEHHBIX Ha
pasnu4yHoi riryomHe. Ha mpakTuke BbIpaBHUBaHHE aMIUTUTY[ BCETAa MPOMU3BOIUTCS B HEKOTOPOM
UHTEpBAJE 3a€PKEK DXOCUTHAJIOB, T.€. B 30He BPY.

B npubope Y9812 peanuszoBano aBa cTuiist HacTpoiiku cuctembl BPY - «Pyunoii» u «Teop.
Pacuer». KpoMme TOro, mmeercs BO3MOYKHOCTb BKJIIOUEHHUS M BBIKIIOYEHHs Bcell cuctemsl BPY.
[TapameTpsl HacTpoWkM JUIsi OOOMX CTWUJIEH XpaHATCS OTAEIbHO B MaMATH Npubopa, M NpU
3alIOMMHAHUU HACTPOUKU TAKIKE COXPAHAIOTCS HE3aBUCUMO.

Pab6ora ¢ mento cucremsl BPU npusenena B I1.6.7., mocnenoBaTenbHOCTh HACTPOUKH B KaXKIAOM
u3 ctuielt oocyxnaercs B [18. B 1aHHOM MyHKTe paccMaTpuBaeTcsl MPUHLUI ASUCTBUS U YCTPOMCTBO
cucremsl BPY.

Ctnab BPY «Py4ynoii». B nannom crune kpusass BPY 3anaercs ¢ nomombto 16 touek. s
KaX/I0M TOUYKM ycTaHaBiMBaercs 3axepkka u ycuienue BPY. Kpusas BPY mpexacraiser coboit
Ha0Op JTUHEMHBIX OTPE3KOB, coenuHsAOMMX Touku. Ha pucynke 4.9.2. nokazana kpusasi BPU B ctune
«Pyunoit». Ha Heil ormedensl mapamerpbl HacTpodku st Touku 09 (Ko, tg). B numamazone ot
3oHaUpyromero uMmiyiasca a0 Touku BPY 01 (Havano KpuBO#) ycueHHE IOCTOSHHO M PAaBHO
ycunenuto B Touke 0l. B nmuanmazone ot Touku BPY 16 (koHen KpuBoOii) W 10 KOHIIA AHWANa3oHa
npo3ByunBanus ycuiieHue BPU paBHo ycunenuto B Touke 16.
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HuarazoH
YCHIIeHHA
[IPHEMHOTO
02 03 11 TPaKTa
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o to o
Puc. 4.9.2. ®opmuposanue kpusoit BPU B ctuie «Py4unoii».

Menio BPY «Pyunoit» oOecrieunBaet BIOOp 11000 M3 16 TOUeK M YCTAaHOBKY €€ IMapaMeTpoB.

Cyl11ecTBYIOT HEKOTOpPbIE OTPaHUYEHHUS B HACTPOIKE:

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

-  MMHHMMAJIbHBIA JUCKPET YCTaHOBKH 3aJiep:Kku Touku BPY 2mke,

-  MUHUMaJbHas 3azepkka Touku 01 (HauagpbHas TOYKA) OTHOCUTEIHHO 30HIUPYIOIIETO UMITyJibca 4
MKC,

-  MMHHMAaJbHas 3aJiep’KKa Mex1y coceHuMu Toukamu BPY 6 mke,

- MakcuMalibHas 3ajepkka Touku 16 (mocimegneil Touku) 1998MKC, HAaOMHUM, YTO JMANa3oH
npo3ByunBanus 2000Mkc.

B octansHOoM nmapametpsl Touek BPY MoryT ObITh yCTaHOBIIEHBI TPOU3BOJIBHO.

Crunp «PyuHoi» npeanasHaueH s HacTpodku BPU mo sxocurHamam oT KOHTPOJIBHBIX
OTpakaTeseil, pacroJIOKEHHBIX Ha pa3auyHoM riyOomHe. [l 2Toi  1enu  MCHOJIb3YIOTCS
CHeualn3upoBaHHble 00paslibl, Hampumep, oOpas3lbl C IUIOCKOJOHHBIMU OTpa)KaTeIIMU WU C
OOKOBBIMH IIMJIMHAPUYECKUMHU OTBepcTUsMH. IlocrnenoBaTenbHOCT, HACTPOMKM — Ompenensiercs
KOMOMHaIMen oTpaxkareneii B oOpasme. OOBIYHO € KaXAbIM OTpa)kaTesdeM (dXOCUTHAJIOM)
COMOCTABIISIETCS OJJTHA TOYKA HACTPOMKH.

JlepexTockonm aBTOMaTHYECKHM MPOM3BOAUT TnepepacueT KpuBoil BPU mnpu wusmenHenuu
napaMeTpoB Kakoi-m1ubo Touku. KauecTBo HaCTpOMKU KOHTPOIUPYETCS BU3YAIBHO (I10 SKpaHy).

Ctuns BPY «Teop. Pacuer». CTuib TeopeTHUeCKH pacueT HpeIHa3HayeH IJIs 3aMEeHbI
TEXHOJIOTUH KOHTpOJs ¢ wucronb3oBanreM APJl mmarpamm, APJ] mkan, SKH agumarpamm w T.10.
Koppekuust ycuneHuss mpueMHHKa BO BpeMEHHM (OT paccTOsHUA 10 JedekTa) B JaHHOM CTHIIE
MIPOU3BOJUTCS HA OCHOBAHUU M3BECTHBIX TEOPETUUECKUX 3aBUCUMOCTEH (110 popmynam).

CrabunbHasi, XOpOIIO BOCIPOU3BOAMMAs CBSI3b AMIUIUTYJIbI AXOCUTHAJa C PACCTOSHUEM [0
nedexra HaOMOAaeTcs TMpU  €ro MpPO3BYYMBAHUU B JajlbHEW 30HE YIbTPa3BYKOBOTO MOJIS
npeobOpasosarens. Cpady HE0OOXOIMMO OTMETUTh, 4To CcTHiIb «Teop. Pacuer» MOXHO NpPUMEHSATH
TOJILKO B METOJMKaX KOHTpPOJs, Iie oOecreynBaeTcsl Mpo3BydyMBaHUE AEPEKTOB B JaibHEH 30HE
yibTpa3zBykoBoro mosst [19I1.
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@opmysbl  pacdyeTa aMIUIMTYIl 5SXOCHTHAJIOB B pa3MYHBIX BapHaHTaX MPO3BYYHBAHUS
npeactaBieHsl B Taou. 4.9.1..
®opmyibel Tabd. 4.9.1. B kauecTBe apryMEHTOB COJIEPKAT CJICTYIOIINE BETHYUHBI:
R — paccrosiHue Mexty mpeoOpa3oBaresieM U oTpaxaresieM B mpezenax 30Hs1 BPU
Ro — paccrosinue mexay [1911 u orpakarenem B Hauase 30861 BPY
0 - KO3 GUIMEHT 3aTyXaHUsl, YIUTHIBAIONIHIA MOTJIOIIEHUE U PACCESTHUE BOJIH B MaTepralie
B dopmynax Tabn. 4.9.1. mpoBeneHO HOPMHUPOBAHWE AMILIUTYIbI dXOCHUTHAJA OT OTpakarens A,
KOTOpasi MEHSIETCS C PaCCTOSIHUEM, Ha aMIUIUTYLy OOpHOTo ypoBHs Ag. Cuctema BPY xoppektupyer
YYBCTBUTEIBHOCTh B HEKOTOPOM HHTEpBaje BpeMeHHU. [ paHuIlbl JaHHOTO MHTEpBaJla COOTBETCTBYIOT
JUana3oHy paccTosiHuil 10 nedektoB. Koppekins npou3BoAUTCS, HAUYMHAsl C HEKOTOPOTO PacCTOSHUS.
Ro — navano 3oupl BPU u manmee. Benmmuuna Ag mpencrtaBisieT co00OW aMIUIUTYIy 3XOCUTHAJIA OT

OTpaXxaTejid JaHHOI'O TUIIa U pasMEpa Ha paCCTOSHHUN Ro , T.€. B HAa4aJIC 30HbI BPY.

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

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

1 |1IDII Kommakrt- [Ipo3ByurBaHu€e NPSIMBIM WU
00BEMHBIX HBII HakJIoHHBIM 1311,

BOJIH A/AEEXP[28(Ro-R)]*(Ro/R)? | OTpakatess HeGOMBIIOT0
pa3mepa — cepa, nopa,
Tun kpuBoH R™ [IUTAKOBOE BKIIIOYECHUE,
IUIOCKOJIOHHOE OTBEPCTHE,
3apyOKa.
[Tpotsixen- [Ipo3ByunBaHue NPSIMBIM UIH
HBIN HakJIoHHBIM 1311,
A/A=EXpP[28(Ro- JInuHHBII OTpaXkaTesb
R)]*(Ro/R)*? HEOOJIBIIIOTO MTONIEPEYHOTO
pa3mepa — O0KOBOE
Tun kpusoi R™32 LUJIMHIPUYECKOE OTBEPCTHE,
a3, HEMpoBap.
beckoneu- [Ipo3ByunBanue npsmeim [1911,
HBIN OTpakaTelb — JOHHas
AJA=EXP[28(Ro-R)]*(Ro/R) | mOBEpXHOCTS.
[Ipo3ByunBaHNE HAKIIOHHBIM
Tun kpuBoit R™ [1911, oTpaxarens — yroiu
oOpa3sna.

2 | IIDI1 Kommnakrt- TIOI1 BoaH Pamest,
MIOBEPXHOCT- HBIN oTpakaTeslb HeOOJIBIIIOTO
HBIX BOJIH A/A=EXp[28(Ro-R)]*(Ro/R) | pasmepa Ha moBEepXHOCTH-
(BostH Pamnest) TPEeLINHA , KAl Macia,

WINA B YaCTHOM Tun kpuBoii R ™ BEPTUKAJILHOE OTBEPCTHE.

ciyuae 11011 I1311 BonH JI>M0a,

BOJIH B TOHKHUX oTpakaTeslb HeOOJIBIIIOTO

TUTACTUHAX pa3Mepa Ha TOBEPXHOCTH WM B

(BOIHBI CEYEHUU IUIACTUHBI — TPEUIUHA,

JI>mba) KaIljsl Macila, BEpTUKAJIbHOE
OTBEPCTHE, MOPA.
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[IpoTsikeH- [13I1 BosH Pases,
HBIN OTpakaTelb Ha IOBEPXHOCTH
A/A=EXpP[28(Ro- TIiepeceKaeT Bech

R)]*(Ro/R)*? yIABTPA3BYKOBOH ITy4OK — TOPEI]
U3JIeINus, JUTMHHAS TPEIrHa,
nas.
Tun kpuBoi R™/2 [1311 Bonn JIamOa,
OTpakaTelb Ha IOBEPXHOCTHU
WIN B CCUCHHUH TUTACTHHBI
HepeceKacT BeCh
yIABTPA3BYKOBOH ITy4OK — TOPEI]
U3JIeNus, JUTMHHAS TPEIInHA,
a3, BOJIOCOBHHA.

3 | IIDI1 BonH B Hert nenenus JIro6as akycThueckas
NpPYTKax WIN B |HA TUIBI A/A=EXp[28(Ro-R)] HEOTHOPOJJHOCTh Ha
MIPOBOJIOKE oTpaxare- MOBEPXHOCTHU UJIU B CEUCHUU

Jeun Tun xkpuBoit R™ U3IEIINSL.

Cucrema BPY ¢dopmupyer BpeMeHHYIO 3aBUCUMOCTh KO3(PQPHUIMEHTA YCHIEHUS NpPUEMHHKA
KBpu(t) (cm. 114.6.). B crune “Teop. Pacuer” Beinensiercs 3oHa BPY ot Touku «Havamo» (t1) 10 Touku
«koHeny (t2) — pucynok 4.9.3. B quana3oHe oT 30HAUPYIOIIETO UMITYJIbCA 10 TOYKH HAYAJIO YCUICHHE
IOCTOSIHHO, €r0 3aJaeT BeJuunHa — cIBUT (nb). YcuieHue NpueMHOro TpakTa KOPpPEeKTHpYeTcs B
npezenax 30Hbl BPY cornacHo BEIOpaHHOM TeopeTrueckoi 3aBUCUMOCTH. Touka «Hayano» yka3bIBaeT
paccrosHue Rg , OT KOTOpOro HayMHAETCS KOMIICHCAIMsl YMEHbBIICHMS AaMIUIMTY]bl 3XOCUTHAA.
Ycunenue KoppekTupyercs (yBeauuuBaeTcs) A0 TOYkd KoHel. B mpenenax 3ousl BPYU dopmupyercs
nepenaj ycuiaeHus (1b). OT TOUKM «KOHEL» M JI0 CaMOro KOHIIA Juara3oHa Mpo3BydyuBaHHs (2 McC)
YCHUJIEHHE TOCTOSIHHO M PaBHO CyMME CJIBMra W mnepenana ycuiaeHus. OTMETHM, YTO CIBUT YCHJICHUS
MOYKET MPUHUMATH IOJIOKUTENIbHBIE U OTpULIATeNbHbIe 3HadeHus Jenuben. [Ipu u3MeHeHun capura
[nb] Bca xpuBas BPY nepememaercst BBEpX win BHU3, cM. Puc. 4.9.3.

B mento «Tun kpusoit BPU» 3amarorcs ciegyromue napaMeTpbl TEOPETUYECKON 3aBUCUMOCTH:
COOCTBEHHO THIT KPUBOM — R"? , R"%? , R™ , R"/2 , RAO, koa¢dunmeHT 3aryxanus [1b/M] u ckopocTb
3Byka [m/c]. Ilpm ycranoBke tuma kpuBoii BPY crnemyer pykoBoactBoBarbcs Tabiuueid 4.9.1..
Koadduurent 3aTyxaHus yCTaHaBIMBAIOT [0 CIPABOYHBIM JIaHHBIM O MaTepuajie WIH ero
ONPEACISAIOT 3KCIEPUMEHTAIBHO. OTMETHM, YTO CKOPOCTh 3BYKa B JAHHOM MEHIO HMKAaK HE CBS3aHa C
napamMeTpamMM HacTpOMKHU riyOrMHoMepa. 3HaueHUe CKOPOCTH 3/IeCh MPeJICTaBIIsAeT COO0H (pU3NYECKYIO
BEJIMYHMHY, C YYETOM KOTOPOH HPOM3BOIUTCS pacueT ocialleHus CUrHaia oT BpeMeHH. CKOpocTh
3BYKa 3aBUCHUT OT MCIIOJIb3yEMOT'0 THUIA BOJIH. E€ Hy)KHO BBOAMTH €LIE pas.

Mento “Teop. Pacuer” oOecrneunBaeT BBIOOpP M YCTaHOBKY BPEMEHHOTO IOJIOKEHHS TOUYEK
Havana ¥ KoHIa 30861 BPU (11, t2). B kaxmoil u3 Touek npou3BOAUTCS yCTaHOBKA ycumeHus. [Ipudem,
B Touke «Hauvayno» (t1) 3amaercs cnBur kpuBoit BPU, a B Touke «KOHEI» pemakTHpyeTcs mepemnajn
kpuBoid BPY (cMm. Puc. 4.9.3.). YcTaHoBKka ciBUra B TOUKE «HA4YaJlo» MepeMelaeT Bcio kpuByo BPY
BBEpX WIM BHU3. [Ipy pemakTUpoOBaHMM YCHUJIIEHHS B TOYKE «KOHEI» M3MEHSETCS TOJIBKO Iepenaj
kpuBoid BPUY. Ilepeman kpuBoit BPY perynupyercss myrem koppekiuuu 3atyxanus [nb/m]. Ecmu
KO3 PHUIMEHT 3aTyXaHUs U3BECTEH M YCTAHOBJICH, HENb3s PEJAKTUPOBATh YCHUIIEHUE B TOUKE «KOHEID.
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Puc. 4.9.3. ®opmuposanue kpuoit BPY B ctuie “Teop. Pacuer”.

HpI/I M3MEHEHUH KaKoro-imbo u3 mapaMeTpoOB CHUCTCMbI BPY He(beKTOCKOH ABTOMAaTH4YCCKHU

MIPOU3BOJUT MepepacyeT Bcel kKpuBoil. Ha sxpane mpubopa m3odpaxkaercs 0JJHOBPEMEHHO pa3BepTKa
9XOCUTHANIOB U KpuBasi BPY, 4To mo3BossieT BU3yaabHO OTCIICKHBATH KAYECTBO HACTPOMKH.

Crune BPY “PyuHOil”, B OCHOBHOM, MNpeHa3Ha4eH i1 HacTpoiiku cuctemsl BPU mpu

MPO3BYYMBAHUHM H3AENUN B ONMKHEW 30He yibTpasBykoBoro mois [IOII, T.e. mamorabapuTHBIX
uznenuii, a ctuib “Teop. Pacuer” — mpu mpo3BydHBaHUHM KPYMHOTaOAPUTHBIX M3IENUN B JalbHEU
30H€ ynbTpa3BykoBoro nojs [1911.

I[TPUMEYAHUA:

1. Tlpu Bei6ope MeHto «BPU» otkimtouatores ctpodsl ACI#1 u AC[#2. Curnanuszanus 1e()eKToB He
BBIJIa€TCSl.

2. Bribop meno «BPU» otkmouaer pexum «3axBat» ACJI#2, ecnu oH Obul ycTaHoBieH. Bennuuna
KOPPEKLIMH YCUJIEHUS peXHUMa «3axBaT» YCTaHABIUBAETCS B HOJIb.

3. Ecmu cucrema BPY BkiroueHa, Bo Bcex pekumax paboTel mpubopa JeiicTByer HacTpoiika BPYU B
COOTBETCTBUM C BBIOpaHHBIM cTHIIeM. CTHIIb HACTPOHKH OTOOpa)kaeTcsi B CTPOKE YCHJICHHS B
BEpPXHEW 4acTH IKpaHa.

4. B ciyyae BbIXOJ]a OOIIEro ycWUJIEHHs NMpPUEMHMKa 3a mnpenensl auanazoHa 0 - 80 nb mossusercs

cepas 1oJjioca Ha BepXHeW WM HUKHEH TMHUY pa3BepTku (cM. [14.6.). I1pu BeiGope mento BPY sta
WHIMKAIUS BBIKIIOYaeTcs. BMecTo Hee BBIBOAWTCS MHAMKaIMS Ha rpaduke kpuBoit BPY. Ilpu
BbIXOJIe 3a npenensl quanazona 0 — 80 nb nonoxenue nuaun BPY orpannumBaeTcss v JaHHBIN
OTPE30K JINHUU MMOJCBEUYNBAETCS LIIYMOBOM KaHBOU.

4.10 CesneKkTop CUTHAJIOB
Yacto Ha sKkpaHe nedeKTocKona HaOII0aeTcsi HECKOJBbKO 3XOCHTHAoB. BosHmkaer 3amada

W3MEPEHHs TMapaMeTPOB KaKOro-TuO0 W3 HUX. s 3TOW Ienu CIyXKHUT CENEKTOp — YCTPOWCTBO
BhIIeNIeHNsI curHana. B nedekrockomne Y /(9812 cenexktop peann3oBaH MpoOrpaMMHBIM CIIOCOOOM.

Cenextop pabortaer cienyromum obpasom. Ha skpane medexTockoma oToOpakaeTcsi CUMBOJ

cenekropa — OykBa S B pamke (Puc.4.10.1.). TlomokeHre cuMBOJIa CeEKTOpa MO0 BEPTUKAIN 3a7aeT
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aMIUIMTYIHBIM MOPOT MOMCKAa CUTHAla, a €ro IMOJIOKEHUE MO TOPU30HTANU OIpeAesseT HadaabHYIO
TOYKY TIOMCKa II0 BpPEMEHH. AMIUIUTYIHBII TOPOT CEJIEKTOpa M300pakaeTcs ABHKYIICHCS
FOpU30HTANIbHOM JuHHeH. [louck curHamza MpPOUCXOOUT CjeBa HAIpPaBO OT CHMBOJIA CEJEKTOpa [0
KOHIIA Pa3BEPTKH.

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

|

|

T i
Puc.4.10.1. 3axBaT 3X0cUTrHaIa ¢ MOMOIIBIO CEIEKTOPA.

Ecii »XOCWTHAN TpEeBBIMIAET TOPOTr CeleKTopa B 00JacTH TOWCKAa, OH oOHapyxkeH. Jlanee
MIPOM3BOJINTCS aHAJM3 CUTHANIA OT TOYKH OOHApPYXEHHs B HEKOTOPOM MHTEpBaJIe BpeMeHH. JaHHBII
MHTEpBAJI 33JaeT Mapkep 3axBata. Mapkep 3axBaTa M300pakaeTcsi B BUJE OTpE3Ka TOPU30HTAIHHOMN
JVHWHW, JJIMHA KOTOPOTO TIOKa3bIBAeT WHTEPBAJ] BPEMEHH, a IOJIOKEHHE MapKepa MO BEPTHKAIN
yKa3bIBaeT aMIUIUTY/Ty MAKCHMaJIbHOTO CUTHAJIA.

W3mepenune mapaMeTpoB SXOCUTHANA, 3aJC€PKKH M aMIUTMTY[bI, MPOU3BOAMTCSA B Ipeesax
MapKepa 3axBaTa.

AMIUTMTYZ]a CHTHajla M3MepsieTcs B J(Ba dTama. BHadane HaXOAWTCS MaKCHUMAaJbHBIA OTCYET
CHUTHAJIa B TIpeleax MapKepa 3axBaTa, 3aTeM MpPOBOJIUTCS BBIYMCICHHE aMIUTUTYIBI B JeIUOenax.
Pesynbrar (1b) 3aBucUT OT TOroO, Kakoil ypoBeHb mpuHAT 3a 0 b, T.e. ompexaensercs pexuMom
U3MEpEHUsI.

W3mepenne 3aIep>KKA CUTHAIA MPOU3BOANUTCS Pa3IMUHBIMU CIIOCO0aMHu: 1O (PpOHTY CHTrHaa,
10 MUKY WM METOJIOM TIepexo/ia 4epe3 HoJb. MOMEHT BpeMEHH, B KOTOPOM ITPOBEICHO M3MEPEHUE
3aJIepKKH, OTOOpakaeTcs Ha SKpaHe ¢ TIOMOIIBI0 MapKepa 3aepiKKH.

Bce mapameTphl cenekTopa, aMIUTUTYIHBIA IOpPOT, IOJIOKEHHE MO TOPU3OHTAIH, ITUPUHA
MapKkepa 3axBaTa, yCTaHABIMBAKOTCA B MeHIO “Cenekrop”.

4.11 W3mepwuTtesb 3a1epKKH

W3mepuTenpb 3aepKKH SIBIISETCS AIeMEHTOM ceekTopa. B nedexrockone Y /19812 peanuzoBano
Tpu cnoco0a H3MEpeHHs 3aJeP>KKU YIbTPa3BYKOBBIX CHUTHAJIOB: MO (PPOHTY CHrHama, MO MHKY H
METOIOM Tlepexoja uepe3 Holb. lM3MepeHue 3alepKKU MPOU3BOAUTCS CEIEKTOPOM (MEHIO
«Cenextopy). [IpuHIMI U3MEpEHUs IS IEPBBIX JABYX COCOOOB IEMOHCTPUpPYET pucyHok 4.11.1..
Crioco6 u3MepeHus 3aJepKKH OSXOCHUTHaNa 1o (POHTY peanu3oBaH B OOJBIIMHCTBE MOJEeH
yIABTPA3BYKOBBIX JE(PEKTOCKOMOB. 3/1eCh BpeMs 3aJepKKH OIpeaeNseTcss OT MOMEHTa W3Iy4YeHUs
30HJMPYIOLIETO UMITYJIbCa JO MOMEHTA MIPEBBIILIEHUS 9XOCUTHAJIA HaJl IOPOTOM CeleKTopa — T g.
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W3mepenue 3aepKKH Mo MUKY MIPOU3BOJIUTCS B TOUKE MaKCUMyMa 3xocurHana — [ . [Ipuuem
HaxO0JK/IEHHE MaKCUMyMa OCYIIECTBIISIETCS B TIpeiesiax Mapkepa 3axBara cenekropa (cm. 11 4.10).

Jns  [IEeTEeKTHPOBAaHHBIX JXOCUTHAJIOB 3HAUCHUs 3a[CPKEK [ ¢ u T, oranyarTcs
npUOIN3UTENBHO HA Y2 UX JUIUTEIHHOCTH.

Tn

3K
IXOCHIHaN

Mopor

Ty

Puc. 4.11.1. 3mepenue 3aepKK1 IXOCUTHAJA 110 GPOHTY U TIO MHKY.

W3mepenus 3aaepkku “o muky” U “no (poHTY”’ MOTYT HCIIOJIB30BAaThCs Uil aHalIu3a
BBICOKOYACTOTHBIX CHUTHAJIOB. AJITOPUTM H3MEPEHUM 371€Ch TAKOW K€, HO €CTh HEKOTOPHIC OTIHYHMSL.
BricOKOYaCTOTHBI CHUTHAJI UMEET TOJIOKHUTENIbHBIE U OTpHUIlATeNbHBbIE Moynepuoasl. Eciu mopor
CEJICKTOpAa YCTAaHOBUTH MOJIOKHUTEIBHBIM, TO B pEXKUME ‘N0 (POHTY’ HU3MEPEHHUE MPOU3BOJIUTCS B
TOYKE TPEBBIINICHHUS CUTHAJIa HAaJl MOPOrOM, a B PEXKHUME “TIO0 MHUKY 3aJepiKKa OMpenesseTcs Ha
MOJIYIIEPHOJIE ¢ MAKCUMAIBHOM aMITUTy10i. Eciu ske mopor cenekTopa oTpulaTeIbHbIN, H3MEPEHHE
3aJIEPKKH “TI0 PPOHTY” TPOU3BOIUTCS B MOMEHT IMOHW)KCHHSI CHUTHAJIA TIOJ{ TIOPOT M “TI0 THKY
HaXOJUTCSI MOMEHT BPEMEHU C MAKCUMAJIBHOM OTPUIIATEIbHON aMIUIMTYIOM CUTHAJIA.

Crioco6 u3MepeHus 3aep>KKH T0 Mepexo/ly CUTHAJIA Yepe3 HOJIb MosicHsieT pucyHok 4.11.2.. B
JTAHHOM CJIy4ae aHAJM3UPYIOTCS TOJHKO BEICOKOUYACTOTHBIE CUTHAJIBI.

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

NANA
U W

MOMEHT HZMEPEHHI SANEPEEH DXOCHIHATIA

Puc. 4.11.2. 3mepenne 3a1ep>KKU BHICOKOYACTOTHOI'O 3XOCHUTHAJIAa METOJIOM MEPEX0ia 4Yepe3 HOMb.

W3mepenne mnpou3BoAMTCS B JBa dTamna. BHauane mpoucxoauT oOOHapyKeHHWE CHUTHajda B
MOMEHT MPEBBIIIEHUSI €0 HaJl IOPOrOM CEJIeKTOpa. 3aTeM OCYIIECTBISETCS IOUCK MOMEHTA BPEMEHH,
B KOTOPBIN CUTHAJI IEPEXOIUT HYJIEBOE 3HaUCHHE (M3MEPEHHE 3a/I€PKKH ).

Ha pucynke 4.11.2. uzoOpaxkeH mpoliecc U3MEpPEHHs B Cilydae MOJIOKUTEIBHOIO IOopora
cenekropa. s OTpHLIATENBHOTO MOpOora M3MEpEeHHe 3aJEp:KKH MPOMCXOIUT aHajgoruyHo. Curaain
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OOHApY)KMBAETCS TMPU €ro YMEHBIICHHH (HWXKE TOpOTa), a U3MEPCHHE 3aJICPKKU TPOU3BOIUTCS B
OkaiIel TOUKe Tepexoa CUrHajia 4epe3 HOJIb (CHU3Y-BBEPX).

Jannbiii cioco® u3MepeHus 3aJepKKU 00JIaJaeT BBHICOKOW CTaOWUIIBHOCTBIO, T.K. MOJOXKEHHE
TOUKH Iepexoja CUTHalla 4epe3 HOJIb HEe 3aBUCUT OT aMIUIUTY/Ibl CUTHATIA.

3HaueHue 3aepKKH CHUTHAJla, U3MEPEHHOE B Pas3MYHbIX peKMMax (pa3sHbIMU crioco0ammu),
Oyaer oTinyaTrhecs. DTO OOCTOSTENHCTBO HYXKHO YUYUTBHIBATH IPH HACTPOMKE TIIyOMHOMEpa, T.K.
MCXOJHOW BEJIMYMHOM 715 pacyera koopauHat nedekra X, Y u H sBusercs 3aaepxka.

PaccmoTrpum morpemHocTH u3MepeHmil. [T Bcex CHOCOOOB M3MEpPEHUH  3aCP>KKH
XapaKTepHO OMNpeeIeHe MOMEHTa BPEMEHH, B KOTOPOM CHUTHAJ MepeceKaeT HEKOTOpbIlil mopor. B
o01ieM ciyyae UMEeeTCsl TPU COCTaBIISIOUINX MMOTPEIIHOCTH:

- MOTPEIIHOCTh, CBSI3aHHAs! C KOHEYHBIM HHTEPBAJIOM TUCKPETH3AIUU CUTHAA,
- MOTPEHIHOCTh, BHOCUMAasi HETOYHOCTBIO YaCTOThI JUCKPETU3AIIHH,
- MOTPENIHOCTh U3-3a HeCTAOUJILHOCTU CUTHAJA (M3MEHEHHUE CUTHAJIA BO BPEMEHH, HAaJIHUKeE IIyMa).
YacroTa AMCKpETU3AlMU YIbTPA3BYKOBBIX cHTHaioB B mpubope YJI9812 cocrasmser 80 MI'w.
Ecnu npoBoauTh M3MepeHHe 3aep>KKHU M0 ITUM JaHHBIM, TO MUHUMAJIbHBI MHTEPBAI MOTPEIIHOCTH
OyzAeT paBeH JUIMTETLHOCTU OJHOTO MEeproia TUCKPETH3auy, T.e. 12,51c. J{1s noBbIIeHUs] TOYHOCTH
B J1Ie(heKTOCKOIE MPeayCMOTPEHa TOMOIHUTENbHAsA 00pa0oTKa CUTHAJIA C TOMOUIBIO CIIIAiH-(YHKIIHIA
(crmaitH uHTepnonAuusa curHanoB). CyHOCT, 00pabOTKH COCTOUT B BHIYMCICHUU BEIHMUMHBI CUTHAJIA
B cepeauHe Mexay Toukamu auckperuzauuu (Puc. 4.11.3.). CrnaliH-QyHKIUS anmpoKCUMUPYET
CUTHAJl TO YeThIpeM OnmxaimuM Toukam otcyera. [locie oOpabOTKM HMHTEpBaN AUCKpPETU3ALUU
CUTHAJIOB CTaHOBUTCS 6,25 HC, UTO COOTBETCTBYET YacToTe AUCKpeTu3zanuu 160MI .

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. [loBbllIEHNE TOYHOCTH U3MEPEHNUS 3aI€PKKH C TOMOLIBIO CIUTAWH WHTEPIIOJISILINH.

B mmdpoBbIx ycTpoiicTBaxX MOTPEeIIHOCTh U3MEPEHUN MHTEpBaja BPEMEHH BBIPAXKAECTCS CIETYIOLIMM
obpazom — [+0, —Td], rne Td — nepuox auckperusanmu. [Ipu BBenEeHHM TONpaBKU Ha 2 mepuona
JUCKPETU3allMM TOJYYMM HMHTEPBaJ IOTPEIIHOCTH CHUMMETPUYHBIH OTHOCHUTEIBHO H3MEPEHHOTO
3Hayenus [+Td/2, —Td/2]. Takum oOpa3om, HaMMEHBIIMA HMHTEPBAJ MOTPEHIHOCTH OLU(PPOBKU
curHaioB coctasjser [+3,12Hc, —3,12Hc].
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Bropas cocraBusiomas IMOTPENIHOCTH HW3MEPEHMS HHTEpBalla BPEMEHM CBsSI3aHA C
MOTPEITHOCTHIO YaCTOTHI AUCKpeTH3auu curiana. B mpubope Y /19812 gacrora 8OMI 11 hopmupyeTcs
KBapLEBbIM TeHepaTopoM. OTHOCUTEbHAS MOTPEMIHOCTh YACTOThI COCTABIISAET +30*10°°. B YKa3aHHOU
MOTPEUIHOCTH YYUTHIBAECTCA M3MEHEHUE YaCTOThl B JUANIa30HE TEMIIEpaTyp ~10° + +45°C u CTapeHue
reHepatopa B TedeHue 10 ser. JlaHHas MOrpemIHOCTh YUUTHIBaeTCS NMPUOOPOM IPHU OMpPENEICHUU
o011eil MOrpenIHoCTH U3MEPEHUsI UHTEpPBaJla BPEMEHH.

Hccnenyemple  yabTpa3BYKOBbIE  CUTHAQJIBI  BCEra HMMEIOT  HEKOTOPYK)  IIYMOBYIO
COCTaBJIAIOLIYI0. B mporecce nu3MepeHnil CUrHall MOKET JTMHAMHYECKH MEHSTBCS, HallpuMep, U3-3a
M3MEHEHUsl KayecTBa aKyCTH4eckoro koHrtakta mexay IOl m m3nenuem. M3mepeHue 3aaepkku B
KOKJIOM TakTe paboThl mpubopa OyaeT uMeTh pa3dpoc, CBs3aHHBIA ¢ ATUMU (akTopamm. [[s
MIPABUJIBHOTO U3MEPEHHUSI 33A€PKKH HEOOXOJUMO MPOBOJUTH CTATUCTUYECKYIO 00pabOTKy U3MEPEHUH.
C »o10if 1enpto mpubop 3amoMuHaeT 16 W3MEpEeHH, W 1O MOJYyYEHHBIM JaHHBIM IPOBOJIHUT
BBIYMCIICHHE MAaTE€MaTUYECKOr0 OXKMJIAHMS 3aJE€pXKKHU, AUCHEPCUM W NOrpemHocTH. B kadecTtBe
MOJIeTIM ISl pacyera MOTPelIHOCTH BbIOpaHa MOENb C MPSMOYTrOidbHOW (YHKIMEH pacmpesereHus
BeposiTHOCTEN. [loBepUTENbHBIN HHTEPBAJ NOTPEMIHOCTU 95%.

B pe3ynbpTaTe B OKHE U3MEPEHUI CEIEKTOPA BBIBOJAUTCS 3HAYEHUE 3a1€PKKU CUTHAJIA BMECTE C
norpemHocTbio. [Ipubop BeIYKCIIAET OO0 TOTPEIIHOCTD 3a/IEPKKH 10 hopMyie

AT = ATH + ATc + T*KGF,

rae: AT — oOmas morpenrHocTh U3MEPEHUS HHTEpBaja BPEMEHH,
ATp=3,12HC — nOrpenHOCTh AMCKPETU3ALMY CUTHAJIA,
T — cpeanee u3MepeHHOE 3HAYCHUE HHTEPBAIA BPEMEHH,
Ke =30*10° — oTHOCHTETbHAS MOTPEITHOCTh YaCTOThI IUCKPETU3AINH,
AT — MOrpemHoCTh, HalICHHAS TTOCJIC CTaTUCTUYECKON 00pabOTKHU.
B mporiecce moBepku mpubopa rapaHTHPYETCsl, YTO MOTPEITHOCTH HE MPEBBINIAET BETUYUHBI
AT = 0,006 +0,00003*T (MKc).

412 T'ayouHomep

[myOuHOMEp YNBTPa3BYKOBOTO JEe(EKTOCKONA pealn3yeT KOCBEHHBIM METOJ H3MEpEHHi
KoopauHAT JedexTta. [TyOMHOMEp WCHONB3yeT BpeMs 3alepKKH OXOCHUTHala, H3MEpeHHOe
CEJIEKTOpPOM, JJsi pacyera KoopauHar. PacueTHble cooTHomeHus ((popmynbl) BO BceX clydasx
VUUTBIBAIOT BpeMsi Ipodera BOJH B IpeoOpa3oBarene M Maciitad Mepexoja OT BPEMEHHU
(MUKpPOCEKYH/IbI) K KoopauHaTe (MUUMMETphl). O003HaueHHEe KoOpANHAT AedeKTa B ABYX OCHOBHBIX
CXeMax IpO3BYyYMBaHUS IpejacTaBieHo Ha pucyHke 4.12.1. Ilpu wucnonb30BaHUM MHPSIMOTO
npeoOpa3oBarensi u3MepsieTcss TiyOuHa 3aneranus nedexra H. C  momompio HAKIOHHOTO
npeoOpa3oBarTessi HaXOIAT BE KOOPAUHATHI OoTpaxkaTenst X U Y.

B nedekrockome Y]I9812 rayGuHOMEp yCTpoeH ciemyronuMm obpaszom. Mento «[iybuHOMEp» B
pexxume «HacTpoiika» ocylecTBisieT onepanuyd HaCTPOWKH TIIyOMHOMEpa, a U3MEpEeHHe KOOpAHHAT
IIPOU3BOJUTCS CEIEKTOPOM.

Mento «'myOuHOMEp» COACPKUT NBa CTWIA (1nBa crocoba) HacTporku «TaOmudHBID» |

«ABTOpacyer».
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A) B)

Puc. 4.12.1. Cxembl IpO3BY4YHBAHUS OTpaXkaTeei 1 0003HaYCHHE KOOPIUHAT Je(eKTa.
10) npsiMbIM TIpeoOpa3zoBaTeneM
b) HakI0HHEIM MpeoOpa3oBareneM

Crunp «Tadamunblii». 371ech napamMeTpbl HACTPOMKHM HETIOCPEICTBEHHO YCTaHABIMBAIOTCS B
MmeHto. Jlns mpsimoro mpeoOpasoBatesisi, koopauHarta H, BBogutcs Bpems 3azxepxku B [IDI1 — Th
(MKC), ¥ CKOPOCTh TPOJONBHBIX BONH B u3nenuu — CL (m/c). B nmanpHeimeM pacder TiyOWHBI
3aseranus e)eKTa MPOBOAMTCS 10 popmyIie

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

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

JIisi HaKJIOHHOTO TMpeoOpa3oBaTesss BBOASTCS CICAYIONIME MapaMeTphl HACTPOWKH: BpEeMs
3anepkku B [1DI1 — TXy (MKC), CKOpOCTh TonepedHbIX BoJH B u3nenuu — CT (M/c) u yros BBoja - O
(rpam). CenekTop, ONpeeIUB BpeMsl 3aJIEpKKU |, MPOU3BOIUT pacdyeT KOOpPAUHAT 1o hopmyriam

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

3HavyeHHWs TapaMEeTpPOB HACTPOWKH JUIsl KaXIOro MpeoOpa3oBaTelis JODKHBI  OBITh

npeIBapuTeNIbHO U3MEPEHBI Ha CTaHAapTHBIX oOpasmax, Hampumep, CO-2, CO-3 mo OCT14782-86
w V1, V2 npu pabote 1o 3apyOeKHbIM METOIMKaM KOHTPOJIS.
Jlnamna3oHbl 3HaUYE€HUN MTapaMeTPOB HACTPOUKH B CTHIIE «Ta0IMYHBINY» MOKa3aHbl HUXKE.

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

Txy =0+ 60 (Mxc), CT =500 + 8000 (m/c), o =1+ 89 (rpan).
[Tpu BiIOUEHNH TPUOOPA JaHHBIE TApaMEeTPhl YCTAHOBJIEHBI IO YMOIYAHHUIO

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

Txy = 7,000 (Mxc), CT =3260 (m/c), a = 50,00 (rpan).
Crunp «TabnuuHbli» peanu3yeT METOAUKY HaCTPOMKH TIIyOMHOMEpa, KOTOpasl IUPOKO HCIOIb3YeTCs
B Je(heKTOCKOMax 3apyOeKHOTO MMPOU3BO/ICTBA.

Ctuab «ABTOpacyer». DTO Hambojee YHUBEpPCAJIbHBINM CIOCOO HACTPOWKH. 3/1eCh pacdeT
KOOpAUHAT JeheKTa MPOU3BOAUTCS MO popmyam

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 3aJep>KKH BOJIH B
npeobpazosarene it koopauaat H, X, Y coorBerctBerno u Mh, Mx, My (Mmm/MKc) — macmTaOsl
npeoOpa3oBaHmsl KAl BpeMEHHU B mKkairy koopauHat H, X, Y.

[TapameTpsl HACTPOMKK MOTYT IPUHUMATH JIFOObIE 3HAUEHUS B TUANa30HaX
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 riyOuHOMEpa B CTUIIE «ABTOpacyeT» HEOOXOAMMO U3MEPHUTh 3a/I€PKKHU JBYX
9XOCUTHAJIOB OT OTpakaTesied ¢ M3BECTHHIMU KOOpAMHATaMU. BHauane Mmpou3BOIUTCS H3MEpEHUE
3aJiep>KeK, 3aTeM YCTaHABIUBAIOTCS KOOpAMHATHI oTpaxkareneil. IlompoOHoe omucanue omnepauuii
HacTpoMKu npuBeaeHo B 118.4.

PaccmMoTpuM MeTOIMKY HACTpOWMKH, peajan3oBaHHY0 B mpubope. Jlns Bcex KoopAHHAT
QITOPUTM HACTPOWKH OJIWHAKOBBIM. BpiOepem nns mpumepa koopauHaty H. Ilycte mpsMbim
npeoOpazoBaTeieM U3MEPEHbI 3aJIeP>KKH JABYX JOHHBIX dXocurHanoB T1=7,757mkc u T2=14,513 mkc.
Tonmuua u3nenus u3 ctanu 20mMMm (yiuct). Torga B HACTPOGHHOM COCTOSIHUU JUIS [IEPBOTO TOHHOTO
sxocurHana (T1) rmyOunomep nomxeH mokasbiBaTh H1 = 20,0 mMm, a a1 BTOPOro JOHHOTO
sxocurHana (T2) koopaunata H2 = 40,0 mm.

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

Korna ycranaBimBaeTcs pa3HOCTh KoopawHaT AH, mpuOop aBTOMATHYECKH MPOU3BOIMT pPacdeT
macirrada Mh o hopmyie

Mh = AH/ (T2 — T1) = 20/(14,513-7,757) = 2,960 Mm/MKc.
A KOT1a YCTAHABJIMBACTCA KOOPAHUHATA Hl, HpI/I60p ONpeACIIICT BPEMS 3aACPIKKHU B npeo6pa30BaTene
Th = T1 - H1/Mh = 7,757 — 20/2,960 = 1,001 mxc.

B nanHOll Meronuke mnapameTpsl TNIyOMHOMEpa pacCUMTBHIBAIOTCS aBTOMATUYECKH IPH
yCTaHOBKE KoopAuHaT. FIMEHHO 110 3TOM NpUYMHE CTUJIb Ha3BaH «ABTOpPACUET».

Crunp  «ABTOpacueT» 3ayMaH Kak OCHOBHOM cIOcCOO HAacTpoHMKHM TiyOMHOMEpA.
IlocnenoBaTeabHOCTh HACTPOMKU UACHHO IIPOCTA — 3aIIOMHUTH 33JI€PKKUA DXOCUTHAIOB U YCTAHOBUTH
KoopAuHAThl. JIaHHBIM CTHUIL JaeT OIpelesIeHHYI0 CBOOOAY B HACTpOMKE IIKalbl TNIyOMHOMEpa.
Hanpumep, ans HakIOHHOTO IpeoOpa3oBaress OTCYET 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 TOBEPXHOCTU TPYOHOT'O 3JIEMEHTA, JIETKO HACTPOUTH KOOpAUHATHI X, Y 0 9XOCUTHAIaM OT
3apyOoOK MM yrioB oOpasua. IlpuyeM, oTcyeT KOOpIMHAT yCTaHABIUBAETCS OT MeperHell KpOMKH
I1O11.

[Tapamerpsl HacTpoiiku it ctuieil «TaOauuHbBIN» U «ABTOpacyeT» XpaHsTCs OTAEIbHO B
namsTH npubopa M IpU 3alIOMUHAHUM HAaCTPOMKHM TaKXKe COXpaHAIOTCs oThenbHo. Mcmonb3oBanue
TOW WJIM MHOMW TPYMIBI MMapaMeTpoB JJIsl pacyeTa KOOpAWHAT U JUIsl (GOPMUPOBAHMS Pa3METKH IKpaHa
110 TOPU30HTAJIN OIPEeNsAeTCsl Ha3HAUeHUEM CTIIISA B MeHIO «[ TyOnHOMED».
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PaccMOTprM HMCTOYHMKHM TOTPEIIHOCTEH ompeneneHus KoopauHaT aedekTtoB. B mporecce
YABTPAa3BYKOBOIO KOHTPOJS M3JAENUNA MOTPEIIHOCTh IiIyOnHoMepa Qopmupyercs U3  Tpex
COCTaBJISIOLINX:

1. TlorpenrHocTh U3MEpEHUs 3aaepKku dxocurHana - AT.

2. TlorpenrHocTu HACTPOMKHU MapaMeTPOB TITyOMHOMEpa.

3. Axycruyeckas morpemHocth ATy, 3aBucsmas ot crnoco0a MPO3BYYUBAHHS H3ACIHS, OT

pa3MepoB, GOpMbI U OpUEHTaluu JedeKTa, OT MapaMeTpoB YIbTPA3BYKOBOIO IOJIA,
C03/1aBa€MOTr0 IpeodpazoBaTEIEeM.

OO011ast MOrperHoCTh U3MEPEHUS KOOPMHAT OTpaXkaTelis BhIpaxaeTcs CIICIyIOIUM 00pa3oMm:
1. Ctunpb «TaOnuuHbIi»

AH = CL*( AT+ATA+ATh)/2 + ACL*(T = Th)/2,
AX = CT*Sin(a)*(AT+ATa+ATxy)/2 + [ACT*Sin(e) + CT*Cos(a)*Aa]*(T-Txy)/2,
AY = CT*Cos(a)*(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
HaksioHHOM 1311 cooTBeTCTBEHHO,

ACL, ACT — norpenrHoctb CKOPOCTEH yJIbTPa3ByKOBBIX BOJIH,

Aq. - TIOTpenHOCTh yriia BBOJA IPeodpa3oBaTes.

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 BPEeMEHH 3aJepXKKH BOJH B MpeoOpasoBaresie s
koopauHat H, X, Y,
AMh, AMxX, AMy — norperHocTh HACTPOHKH MaciiTaba mkaisl s koopauaat H, X, Y.

Axkyctudeckass TOTpemHOCTh ATa W MOTPENIHOCTH HACTPOWKH IMapaMeTpoB TIIyOMHOMEpa
OTIpeIeNAI0TCS MHOTUMHU (akTopamMu. B mepByro odepenb OHM 3aBUCAT OT THUMA MPUMEHSIEMOTO
npeoOpaszoBarenst U TuMa o0pasiia, ¢ TOMOIIBI0 KOTOPOTO MPOU3BOIUTCS HACTPOMKA TITyOMHOMEpA.

B meroankax ynbTpa3BYKOBOTO KOHTPOJISI U3JENUN CYIIECTBYET OONBIIOE KOJUYECTBO THIIOB
00pa31loB, HCIOJNB3YyEeMBIX MJIsi HACTpOHKHM mapaMmeTpoB nedekrockoma. [Ipumensiercs mmpoxas
HOMEHKJIaTypa YJIbTPa3BYKOBBIX IpeoOpa3oBareneil. MeTOAUKHM OpPUEHTHPOBAHBI Ha BBISBICHHE
pa3HOOOpPa3HBIX THIIOB JE(PEKTOB.

[Tpu moBepke mpubOpa HOPMHUPYETCS] TOJIBKO MOTPEUIHOCTh M3MepuTens BpemeHu AT, T.e.
MOTPENIHOCTh U3MEPEHUS HHTEPBAIa BpEeMEHHU OT 30HIUPYIONIET0 UMITYJbca 10 3xocurHana. [Toaromy
B METOJIMYECKUX JOKYMEHTaxX CIEAyeT YKa3blBaTh MPHEMbI HOPMUPOBAHUS MOTPEIIHOCTH U3MEPEHUs
KOOpJIMHAT OTpakaTelnei.

4.13 ABTOMaTHYeCKHii CUTHAJIU3ATOP Ae()eKTOB

ABTOMAaTHYECKHI CUTHAIU3AaTOP Ne(PEKTOB SBISETCS CEPBUCHBIM yCTpOCTBOM. Ero ocHoBHOE
Ha3HayeHHe — BbIpabaThIBaTh CBETOBOW M (MJIM) 3BYKOBOH CUTHAN MpH OOHAapy)XEHHM CHUTHala OT
nedexra. Paccmorpum o6mme npunnmmnsl padoter AC/I.
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B meroaukax yiabTpa3BYKOBOTO KOHTPOJIS aHAIM3UPYIOTCS HE BCE CHUTHAJIBI, MOCTYMAIOIIUE OT
npeoOpaszoBarensi, a TOJBKO CUTHAJBI, MOMAJaroniie B HEKOTOPBIA [AMana3oH 3aJepkKeK, B 30HY
KOHTPOJISL.

Cuctema ACJ] ynbTpa3ByKoBOro AeeKTOCKOIa MMEET CTPOO, OTMEUAIONIUN 30HY OKHIIaHUS
CUTHAJIOB OT Je(EKTOB, U OJUH WA HECKOJIbKO MOPOrOB, 0 KOTOPBHIM MPOU3BOIUTCA OOHApYKEHHE
nedextoB win oueHka ux omacHoctd. ACJl nedekrockona moaepKUBAeT JBa METOAa KOHTPOJ —
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 aBTOMaTH4YeCKOT0 CUTHAINU3ATOPa Ae(EKTOB A XOMETOIa.

B sxomerone ynpTpasBykoBoro kouTpois (Puc.4.13.1.) ctpo6 AC]] ycranaBnuBaeTcss Ha
9KpaHe Je(PEeKTOCKONa B COOTBETCTBHM C JMANa30HOM TIiayOouH 3aneranus aedexron. Ilopor AC/I,
BEPTUKAJIbHOE PpACMONIOXKEHUE CTpoOa, YCTaHABIMBAETCAd IO AaMIUIUTYAE€ HXOCHTHajla OT
HCKYCCTBEHHOI'0 OTpakaTelsi B oOpasue. Ecinu B mporiecce KOHTpoOII CUTHAN OT jAedeKTa Momnajaaer B
ctpo0 ACJl ¥ mpeBbILIAeT MOPOT, BBIJAECTCS CBETOBas M (WJIM) 3BYKOBas CUTHanu3auus. B oOmem
cllyyae B 9XOMETO/I€ HCII0JIb3YeTCsl TPU TOPOTOBBIX YPOBHS:

- (#1) 6pakoBOYHBII ypOBEHB,
- (®) ypoBenb (ukcanuu (KOHTPOJIbHBIN YPOBEHb),
- (I1) mouckKoBBIi ypOBEHB.

BbpakoBOUHBIi YpOBEHb OTMEUAET MaKCUMAaJIbHO JOMYCTUMYIO aMIUIUTYAY 3XOCHUTHaJa OT JedeKTa
(mpenenbHas YyBCTBUTENBHOCTH). Ecau sXocurHan ot gedexTa HpeBbllIaeT OpaKkOBOYHBIM ypOBEHb,
NeQeKT CYMTAIOT HEJIOMYCTUMBIM, H3JeNne OpaKyoT.

VYpoBeHb Qukcanud OOBIYHO YyCTaHABIMBAETCA IO aMIUIMTyJAe Ha 6 nb Huke OpakOBOYHOTO.
VYpoBeHb ¢ukcanuu IpenHazHaueH s oOHapykeHHs ((UKcalluu) CyHIeCTBEHHBIX J1e(EeKTOB B
uznenuu. Eciu sxocurHan ot aedekra MpeBbIIaeT YpOBEHb (PUKCALMU, €r0 OTMEYAIOT B >KypHale
yABTPA3BYKOBOTO KOHTpOJIs MM Ha Jedexkrtorpamme. Kpome TOro, Ha ypoBHE (QHUKcAlUU
OIIpEICTISIOTCS YCIOBHBIE pazmepsl nedekra (cm. [OCT 14742-86).

[Tocine MOAHOrO MNPO3BYYMBAHUS H3JENUS MPOBOAMTCA aHAIMU3 JE(PEKTOB C aMIUIUTYIAMH
HXOCHUTHAJIOB BBIIIE YPOBHS (UKcanuu. s NPUHATHS pElIeHUs O KauecTBE M3JENUs UCIONb3YIOT
JIOTIOJTHUTENbHBIE KPUTEPHH OpakoBKH, HAIIpUMEp, CyMMapHasi yCJIOBHAasl MPOTSKEHHOCTh JE(PEKTOB,
KOJIMYECTBO JOMYCTUMBIX (TI0 aMILTUTYAe) AedeKToB Ha moobie 100M cBapHOTO 1IBa U T.J.
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ITouckoBpIli YpOBEHBb MNpeaHA3HAYECH JUIsi OOHAPY)KCHHS 3XOCHUTHAJIOB OT HECIUIOIIHOCTEH B
mpolecce ckaHupoBaHUs u3aenusa. KauecTBo akycTHYecKoro KOHTaKkTa mpeodpazoBaTelisi ¢ U3eIueM
3aMETHO YXYAILIaeTcs, Korjga mpeoOpa3oBaTellb JOCTaTOUYHO OBICTPO MEPEMEIIAIOT MO MOBEPXHOCTU
m3nenus. OOBIYHO, JUISI HAIEKHOTO OOHApYKEHHS DXOCUTHaIa, TOMCKOBBIM mopor ACJ]
yCcTaHaBIMBAETCs 110 aMILIUTy/e Ha 6 1b Hike ypoBHA pukcaruu.

Ecnu kakoi-nmu0o 3XOCHUTHANl MPEBBIIAET MOUCKOBBIM ypOBEHb, CKaHHPOBAHHE MPEKpallaioT,
HAXOJSAT MaKCHUMAaJbHBIM AXOCHUTHaN OT JedeKra M, 3aTeM, aHAIU3UPYIOT AePEeKT IO YpPOBHIO
¢dukcanuu 1 OpaKOBOYHOMY YPOBHIO.

B TeHeBOM MeTO/Ie aHAIM3UPYETCs aMIIUTY/1a CUTHAJIA ripotesniero B u3aenue (Puc. 4.13.2.).

lSH Sepan nederrTockona

I3 Crpo ACT
D&EEKT KOHTROMNA ! 1 #2
BPAK

<

|

:

l l

131 \

\ [Tpomennni cHrHan

lK BEOOY IIPHE MEHEA

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

AC/] Taxxe uMmeeT cTpoO, KOTOPBI 3axBaTbiBaeT npouenmuid curnan. CpabarsiBanne AC/]
IIPOUCXOJUT TPU YMEHBUIEHMM aMIUIMTYAbl CHTHAla HWXKE I0pora, KOrja HOSBISETCS TEHb OT
nedekra.

B nedexrockone Y]/19812 peanuzoBano nBe cuctembl AC/l, o6o3Hauennbie kak AC/#1 wu
AC/I#2. Kaxas u3 cucTeM UMeeT He3aBUCUMbIE CTPOOBI M MOXKET paboTaTh 3XOMETOAOM U TEHEBBIM
metonoMm. Takke ACH#1 wu AC/I#2 BblAalOT CBETOBYIO M 3BYKOBYIO CHTHAJIHM3aIUIO J1e(hEeKTOB
HE3aBHCHUMO JIpYT OT JIpyra.

Crpo6sr ACI#1 u ACJI#2 nmo aMIumMTyae NMpUBSA3aHbl K YyBCTBUTEIBHOCTH NpUOOpa U IO
BPEMEHHOMY TIOJIOKEHUIO YCTAHABIMBAIOTCA OTHOCHUTEIBHO 3OHIMPYIOLIETO uMIyibca. Takoe
TEXHUYECKOE pellleHHe obOecrneunBaeT He3aBUCUMOCTh paboTel ACJ] OT HM3MeHeHHus mapaMmeTpoB
9KpaHa (3aJiepKKa pa3BepTKHU, MUpUHa pa3BepTkH, yeunenue). ACHA#] u AC/I#2 paGoTaioT TOJIBKO €
CUTHAJIaMH, HaXOJIILIUMHUCS B MIpeeiax dKpaHa.

Curnammzatop ACJI#1 umeer Tpu mnopora cpaOaTbIBaHHs, YKa3bIBAIOIIMX OpPaKOBOUHBIN
YpOBEHb, YPOBEHb (UKCALUU M TOUCKOBBIA ypoBeHb. CurHanmzatop AC/I#2 mMmeeT TONBKO OJIUH
HIOpOT.

ACJ1#2 nMeeT NOMOIHUTENBHO PEKUM 3aXBaTa CUTHaja. B TaHHOM peXnMe BKJIIOYAETCSl CUCTEMA
ABTOMATHUYECKOW PEryJUpOBKU YCHJICHMs, KOTOpas IMOAJCpKHBAeT BBHIOpPAHHBIA CHUTHAJI HA YpOBHE
ctpoba ACJI#2.

Metoanueckn cuctema ACJI#1 sBnsiercs OCHOBHOH. B OOJBIIMHCTBE METOAMK KOHTPOJIA
pexkoMenayercs ucnois3oBath AC/#1. Cucrema AC/I#2 BcnomorarenbHas. OHa HCHONB3YeTCS B
CJIOKHBIX METOJIMKaX, KOrjaa 3ajeiicTBoBaHbl o0e cucreMbl. Hampumep, nepeKTOCKON MO3BOJISET
IIPOBOAMTH KOHTPOJb 3€PKAJIbHO-TEHEBBIM METOJAOM. JlaHHBIA METOA IPH KOHTPOJIE JIMCTOB MOXKET
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OBITh peaNn30BaH C TIOMOIIBIO OJHOTO TIPSIMOTO COBMEIIEHHOTO  IMpeoOpa3oBareis. 3/ech
AQHAITM3UPYIOTCS AXOCHTHAIIBI OT Je(EKTOB B TEJIE JMCTA (IXOMETO/) ¥ OTHOBPEMEHHO JOHHBIN CHTHAI
(trereBoit meton). Torma ctpod ACJ/I#1 HacTtpamBaercs Ha paboTy 3XxoMmeToqoM, a cTpod AC/#2 —
TEHEBBIM METOJIOM.

4.14 JueproHe3aBHcHMAs NAMSATH

YabpTpazBykoBoil nedekrockon YJ[9812 comepkUT IHEProHE3aBUCHMYIO MaMsITh 00beMoMm 64
merabaiita (FLASH mamsaTh), B KOTOpPOH COXpaHSAIOTCS JaHHBIE HACTPOWKH M  PE3yJIbTaThl
yIABTPA3BYKOBOTO KOHTpousisi. MHpopmarus, 3amnucaHHas B TaMATh, COXPaHAETCS JaXe IpHU
OTKJIIOYCHUU aKKyMYJISATOPA.

Hacrpoiiku npubopa u pe3yabTaTsl KOHTPOJISI OpraHU30BaHbl B (haiiinbl (0710KkM naHHBIX). Daiin
COCTOUT M3 JBYX yactell. B mepBoil wactu (aiina 3anmuceiBaeTcs MHPOpPMALUsSA, BO BTOPOH 4acTH —
r0JI0COBOE COOOIIEHHE.

®aiin HacTpoWKH (YacTh 1) comepKUT Bce MapaMeTpbl CHUCTEM Je(EeKTOCKOma, BKIIIOYAs
cocrosiHue MeHI0. Kpome TOro, B HEro 3amuchIBaeTCsl JaTa M BpeMs HACTPOWKH, MH(OpMarus o
npeoOpazoBarene, TEKCTOBbIe KoMMeHTapuu (38 cuMBOjOB). Bropas wacte (aiina HacTpoiiku
COJIEP’)KUT TOJIOCOBOE CoOOIeHue anuTesnbHOCThi0 31,7c. B 3HepronezaBucuMoil mamsartu
coxpanstoTcs 32 (aiina HaCTpOHKH.

@ails1 pe3yabTaTOB YJIbTPa3ByKOBOI'O KOHTPOJIS COJAEPKUT JaHHbIE HACTPOMKHU Ipubdopa, 0ydep
OTCYETOB CHTHAJA, JaTy W BpeMs KOHTPOJs, HWHPOpPMALHI0O O IMpeodpa3oBarene, TEKCTOBBIC
komMMmeHTapun (38 cumBonoB). Bo Bropoil uactu (aiinma coxpaHseTcs ToJ0COBOE COOOIIeHHE
JumTensbHOCTRIO  31,7c. Beero B 3HeproHe3aBHCMMON TamsaTH 3amuchkiBactes 216 (daitioB ¢
pe3yabTaTaMy yIbTPa3BYKOBOTO KOHTPOJIAL.

4.15 Kanaa cBs3u npudopa ¢ IBM

Cas13b nprbOpa ¢ NepCOHANBHBIM KOMIIBIOTEPOM ocymiecTBisiercs yepes muny USB (Universal
Serial Bus) npu ckopoctu nepenaun naHHbix 12 merabut/c. [Ipubop noaxitoyaercss K KOMIbIOTEPY €
nomotpio kabenst USB, KoOTOpblif BXOOUT B KOMIUIEKT mocTaBkd. Ha 3aanHelt manenu mnpuOopa
pacIoyio’keH cranaapTHeIi pazbem USB tun B.

Ha ¢wusnuyeckom ypoBHe Tomosorus muHbel USB mpencrasnsercs B BuAE MHOTOYpPOBHEBOM
3Be3abl (Puc. 4.15.1.). YnbrpasBykoBoii nedextockon Y/19812 moxer ObITh MOJKIIOYEH B J1r000€
MECTO IIMHBI, 0003HaueHHoe Ha pucyHke «Y3en USB». VcrpoiictBo mmuel USB rapantupyer
KOPPEKTHYIO paboTy 000pYIOBaHUS HPU «TOpSYEM» MOJKIOYEHUH M OTKIIIOYEHUH NepuepUuitHbIX
YCTPOMCTB, T.e. MOXHO CBOOOJHO MOAKIIOUaTh M OTKIOYaTh YJ(9812 B mIMHY, HEe BBIKIIIOYAs
KommbloTep. JlomyckaeTcss OAHOBpEMEHHOE MOJKIIOUEeHHE HECKOJIBKUX mpubopoB Y/I9812 B mmny
USB.

ITpotokon muuel USB npenycmaTpuBaeT aBTOMaTu4yeckoe ONpeesieHne YCTPOHCTBA Ha IIUHE
¥ aBTOMaTU4YeCcKoe coeanHeHne ¢ HuM — nportokoin Plug and Play. B cBsi3u ¢ aTum Ha skpan npudopa
YJ19812 He BBHIBOOUTCA HUKAKUX COOOIIEHHMH 0 paboTe muHBL. Bce onepanuu mo ycraHOBKe CBS3U U
nepeaaye JaHHBIX WHUIMHUPYIOTCS MPOrpaMMaMM, YCTAHOBJIEHHBIMU Ha TIEPCOHAIBHOM KOMIIBIOTEpE.
Bonee moapobnas undopmanust o padore Y/19812 ¢ mepcoHanbHBIM KOMITBIOTEPOM MPUBOIUTCS B
OTHCAHUH MTPOTPAMM.
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| IlepcoHanbHbIi KOMIIBIOTEP
Kopuesoii yposens RootHub

Y3en USB
HUB1
KOHLICHTPATOP ’EIIII L\
,
HUB2
KOHIIEHTPAToOp o If o
V3ea USB

II/
Y3ean USB

Puc. 4.15.1. Crpykrypa mmnsr USB.

CKOpOCTHasi CBs3b C KOMIIBIOTEPOM PE3KO COKpALIAeT BpeMs INepefayd JAaHHbIX KOHTposst. C
JIPYroil CTOPOHBI MOSBISAETCS BO3MOXKHOCTD IIEPEAAYN JAHHBIX NIPO3BYYMBAHUSA B PEAIbHOM BPEMEHH.
Hedexrockon Y]/19812 MokeT UCIONB30BaThCs B KaueCTBE NMEepU(PEpUItHOrO ycTpoiicTBa KOMITBIOTEPA
B CUCTEMAX YJIbTPa3BYKOBOI'O KOHTPOJIS.
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5 Opranbl ynpap/jieHHs H HHIMKAIIUH, yCTPOHCTBO MEHIO MPHOopa

Buemnuii Bup yneTpasBykoBoro nedexrockona Y /19812 nmokaszan na Puc.5.1. Bee ynpasnenue
nprOOPOM MPOU3BOIUTCS C KHOIIOYHOW KIIaBHATYPHI.

Knonku Be1OOp a

pexumMa paboThl
«Hactp olika» u
«¥Y'3 KOHTP OJbY» Kuomku paboTsl
C yTIp aBJSTIOIIUM
MEHIO
Knomnka Bb130Ba
MEHIO paboThI C
naMsITh10 npudopa. Kontakt
3anuce WIN YTCHHE OJTHOTIP OBOJTHOTO
JIAHHBIX HACTPOMKH | uHTEp (eiica
W TaHHBIX yJbTpa- (= JUJTSL CYUTBIBAH Ust
3By KOBOT'O KOHTp O- nanubix TTTT
TSL. .
\ 3 -
Wunukarop
KHOIKa BBI30BA BKIIFOUCHUS ITUT aHUA
KOHTEKCTHOU
TTOMOII WNnnuxatop 3apsaa
aKKy My JBITOp a
KHorku mip okpy TKH F1-F4 xHomKM BRIOOp 2 Knormka BKIIFOUCHUS -
TJIABHOTO MEHIO Iy HKTOB TJIaBHOTO MEHIO Brixmouenns npudopa

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

Brutouenne u BHIKITIOUSHHE J1e(DEKTOCKOIA OCYIIECTBIISIETCS KPATKOBPEMEHHBIM Ha)KaTHeM Ha
KHONKY “Bri1-Boika”. IIpu HopManbHOM BKIIIOUEHUHU TIPpUOOpa BbIIAETCS KOPOTKUN 3BYKOBOM CUTHAII,
3aropaercst uHaukarop “IluTanue” M Ha SKpaH BHIBOIUTCS 3acTaBKa, C HH(popMaImei o Tume, HoMmepe
npubopa u Bepcuu mporpaMmHoro oodecnedeHus. Jedexrockon Y9812 roros k paboTe U 0XKUmaET
YCTaHOBKY peXuMa paOOThI.

VYapTpa3BykoBoH JTePEKTOCKOI UMeeT /iBa peknuma paboTel «HacTpoiikay n «¥Y3 KOHTPOJIbY.
Pexxum ycraHaBnmmBaroTCsS TpPU HaXKAaTHM HAa OJHOMMEHHBIE KHOMKH (cM. Puc.5.1.). B pexume
«HacTtpoiika» npou3BOAUTCS YCTaHOBKA BCEX MapaMeTpoB Je(dEeKTOCKONa, HEOOXOIUMBIX IS
MIPOBEICHUS HEPA3PYIIAOIIETO KOHTPOJS MO KaKOW-THOO KOHKPETHOM MeToawke. B pexume «¥Y3
KOHTPOJIbY POU3BOAUTCS MOUCK, OOHApyKeHUE 1e(PEeKTOB U oNpeesieHue UX MapaMeTpoB.

Pexxum paboTbl oToOpakaeTcss B OKHE, pacloi0KEHHOM B BEPXHEM JIEBOM YTy SKpaHa. B atom
K€ OKHE BBIBOAMTCS nara u Bpems (Puc.5.2.).

B BepxHeM mpaBoM yrily SKpaHa pacIoOKEHO OKHO COCTOsIHUSI akkymyinsaropa (Puc.5.2.).
OKHO COACPKHUT JBE CTPOKH.

BepxHsas cTpoka oTOOpa)kaeT COCTOSITHUE aKKyMmyJsiTopa. B HEll BBIBOAMTCS — CHMBOJ
aKKyMyJsiTOpa, €ro HampsbkeHue M Tok. [lonokutenbHOe 3Ha4YeHHE TOKa I10Ka3bIBaeT 3apsl
aKKyMmyJsiTopa oT uctounuka nutanus NI1-9414, a orpuriarenbHoe 3HAYEHHE — pa3psl B Mpoliecce
ABTOHOMHOM paboTHI.
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B HmxHEl cTpoke BRIBOJUTCS CUMBOJI HarpeBartels dKpaHa, ero cocrosiuue (Bxin ninm Beixi) u
TeMIiepatypa BHYTpu Kopmyca npubopa (rpaxa. C). HarpeBaTtenp skpaHa mpenHa3sHadyeH ISl paOOThI
npubopa npu HU3KHUX TemrepaTypax. Ero pekoMeHayeTcsi BKIOYATh MPU TeMIepaType OKpyKarolen
cpenpl HUXKE ~10°C. TemmepaTypa BHYTpH mpubopa Ha 10-15°C  Bbume uem TeMIiepaTypa
OKpY>KaloIlel cpelipl, T.K. IPUOOP BBIACISET TEIUIOBYIO SHEPTHUIO MPU padOTe JIEKTPOHHON CXEMBI.

OKHO COCTOSTHHUS

OxkHO pexxuMa paboThI aKKyMyJIsITOpa
_ Hanpsxenue
Yuco, Mecsl, roja Bpewms: qlacm, MUHYTHI AKKYMYJISTODA
Toxk 3apsiga-
paspsiia
AKKyMyJIITOpa
¥3 konTpons
13.071.06rF 11:35
+1
ol —— | Temmneparypa
1 BayTtpu npubopa
-2

CuMBon OyIUIIbHUKA
a7 U €r0 COCTOSIHHE

15
200

E|:| . BI:l . FAKC
g AKPAH E%nxnlgégm YHELH H%E cTon 3

Puc.5.2. Buemnuii Bug skpana aegexrockona ¥ J19812.
OxkHO pexuma paboThl U OKHO COCTOSIHUSI aKKyMYJIATOpa.

CBepxy B cepeluHe dKpaHa BBIBOJUTCS CTPOKAa YCHIJIEHHUS. 3Jie€Chb NEpPBbI CUMBOJI — CTUIb
HacTpoiiku cuctemsl BPU (“PYY” — ctuinp “Pyunoit”, “Teop” — ctunb “Teop. Pacuer”). Ecniu cuctema
BPY otkiroueHa, NaHHBIA CHUMBOJ HE BBIBOJUTCS. BTOpONW CHUMBOJI — TpPEYrOJbHUK — CHMBOJI
ycusieHus. 3a HUM KpPYNHBIM HIpudToMm cienyer Ko3(QpPUIIMEHT yCUJIeHHUs] MPUEeMHHKA B Jenubernax.
Janee manbimM mipupTOoM yKa3zaHa BeIMUMHA KOPPEKIUHU ycuiieHus B pexxume “3axBar’ ACLI#2, Toxe B
nerubenax. Ecnu gaHHbIN pexXuM OTKITIOUYEH, BETUYMHA KOPPEKIIMH YCTaHOBJIEHA B HOJIb.

[Tox ctpoxoit ycuneHust pacmoioxkeHo noje ceetoBort naaukauu ACJI#1 u ACJI#2. BeiBog
JaHHBIX B 3TO TMOJ€ OJMHAaKOB g oOeux cucreM. PaccMOTpuM UWHAMKAIMIO Ha MpUMEpe
curHammm3atopa AC/I#1. Ecou cucrema ACJI#1 BkiroueHa, B JaHHOM II0JI€ BBIBOJUTCS HAAMHCHh
ACJNI#1. OmgnoBpemeHHo Ha d3kpaHe oroOpaxaercs ctpod ACJ#1. Ecmu curnammsatop ACI#1
BBIKJIIOUEH, HaAmucH HeT. Eciu BKiIIOYeHa cBETOBas MHAMKAIUS U MPOU30ILIO cpabaThiBaHUE, TO Ha

Hagnuck ACJ/I#1 HakmagpBaeTCs MHTAOMIMN MPSMOYTOJBHHUK KPACHOTO, JKEJITOTO WA 3€JIEHOTO
1BETA.
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¥3 koutpons] P 32,0400i3kPAH e VIpasiolee MeHIo
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Ipu HaxkaThK Ha KHOTIKY F1 pacrosoxeHHyo o
rnaBHeIM MeHI0 «OKPAH» nosBnsercs ynpasisionee
MEHIO

Puc.5.3. Buemnnii Bug 3kpana aedexrockomna Y9812,
BbI30B yIrpaBisioniero MeH « DKpam.

B kaxgom u3 pexumo «Hacrpoiika» u «¥Y3 KOHTPOJIB» €CTh INIABHOE MEHIO, KOTOpOE
pasMmeraercs B HWKHEH 9acTH dKkpaHa. [IyHKTHI I1aBHOTO MEHIO pacojIoXKeHbl Haj kHonkamu F1, F2,
F3, FA. BbI30B IIyHKTOB TJIaBHOTO MEHIO OCYIIECTBIISCTCS HAKATHEM Ha 3T KHOIIKH.

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

- DIEeKTpOaKyCTHYECKUU TPaKT,

- DOkpash,

- Cenexrop,

- T'mybunomep,

- ACH#1,

- ACH#2,

- BPY,

- Yacel byunpHuK.

I'maBHoe MeHi0 pexnma «Hactpoiika» nmeer 8 MyHKTOB, M TOJbKO 4 U3 HHUX MOTYT
OJIHOBPEMEHHO O0TOOpaxarbcsi Ha dKpaHe. CMelleHne MYyHKTOB IVIaBHOI'O MEHIO BIIPaBO WJIU BJIEBO
(MpoKpyTKa) IPOM3BOJUTCS HAXKaTHUEM Ha KHOIKHU <=, =, PACIIOJIOKEHHBIE 10 KPasiM IPYIIbl KHOMOK
F1-F4 (cm. Puc.5.1.).

B pexnme «¥Y3 KOHTPOJIb) YCTaHOBJICHBI CIECIYIOIINAE TYHKThI ITTABHOTO MEHIO:

- DkpaH,

- Cenexrop,

- ODOyHKIUH,

- Crom.

[Ipn nHaxxatum Ha kHOnkHu F1-F4 mpousBoautcs BbIOOp J0OOOT0 MyHKTa INIABHOI'O MEHIO (CM.
npumep Ha Puc.5.3.). BpiOop nmyHKTa MEHIO MHAMIMPYETCS IIYMOBOM KaHBOM IO MEPUMETPY OKHA
JMaHHOTO MyHKTa. OJHOBpPEMEHHO TMOSBISETCS OKHO YIPAaBISIOLIEro MeHI0. BpiOop 3ieMeHTOB
VIIPABISIONIEr0 MEHIO, PeIaKTHPOBAHHE MApaMeTpPOB Ae(eKTOCKONa OCYIIECTBISETCS KHOMKAMHI T,
“—, O, i«, , pacnosioxeHHBIMH CHpaBa B BEpXHEW 4acTu nepennen nmanenu. [loBropHoe HaxxaTue Ha
kHOTNKy F1-F4 oTMeHsieT BBIOOp, OKHO YITPaBJISIONIETO MEHIO TIPOTIaIaeT.

[TonpoOHoe omucaHue MYHKTOB TJIABHOTO MEHIO M CBS3aHHBIX C HUMHU OKOH YHPAaBIISIOLINX
MEHIO IPUBOJUTCA B HIKE CIEAYIOIUX naparpadax.
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Kaxkp1ii MyHKT TJIaBHOTO MEHIO CHAa0XE€H KOHTEKCTHOM moMoribio. [Ipy HaxaTuu Ha KHOIIKY
«Ilomomb» Ha 3KkpaHe AePEKTOCKOINa MOSBIAETCS OKHO C TEKCTOM, MOSCHSAIOMINUM paboTy JaHHOTO
nyHKTa MeHI0. OKHO momoiu oTtoOpaxkaeTcss TOJIbKO B TOM cliydae, €Clid BbIOpaH MYHKT IJIaBHOTO
MeHIO. KOHTeKCTHass MOMOIIb MOXKET COAEpXkKaThb HECKOJbKO CTpaHMueK Tekcra. OHu
«TIEePENTUCTHIBAIOTCSDY HAKaTUEM Ha KHONKU <—, —. [loBTOpHOE HaxkaTue kHonku «Ilomouiby youpaet
OKHO ITOMOIIIH.

OKHO MOMOIIM 3aXBaThIBAET PEAKLUUU KHOIOK <¢—, — MO3TOMY IIPU HPOCMOTPE MOMOIIH
HEBO3MOKHO PEJaKTUPOBATh MapaMeTpbl 1e(PEeKTOCKOIa C MOMOIIBIO STUX KHOIIOK.

B kaxxmom wu3 pexxuMoOB pabOThl AEWCTBYET CHUCTEMa JOJTOBPEMEHHOW MaMSTH, KOTOpas
BBI3BIBACTCS HAXKATUEM Ha KHOIIKY «/lanHble». B pexume «HacTpoiika)» Npon3BoUTCSA 3alIOMUHAHUE
WIM 3arpy3ka mapaMeTpoB jaedekTockomna (HacTpoeK), a B pekuMe «Y3 KOHTPOJIb)» 3alIOMUHAIOTCS
WJIU TIPOCMATPUBAIOTCS PE3yAbTAThl KOHTPOJIS.

Ha mnepennioro mnaHenb npubopa BBIBEACH HMHAMKATOP 3apsia akKymyjsaTopa «3apsia.
WuaukaTtop TOpUT B Mpolecce 3apsana akkymyisTopa oT uctounuka nutanus HWII-9414. Tlo
OKOHUYAHUU 3apsAja UHAUKaTOop racHer. Pabora wmuamkatopa «3apsii» HE 3aBUCHUT OT COCTOSHUSA
nprbopa — BKIIOYEH WJIH BBIKIIFOUEH.

Ha nepenneii manenu mpubopa YCTaHOBIEH KOHTaKT OJHOMPoBOaHOro mHTepdeiica «I1ITD».
OH mpenHa3HaueH Ui CUMTHIBAHMS JAHHBIX M3 YIbTPa3BYKOBBIX mpeoOpa3oBateneil. CunuThIBaHUE
JAHHBIX TPOUCXOIUT AaBTOMATHUYECKU, €CIM COEIUHUTh KOHTakThl uHTep(deiica. Ha ux ocHoBe
MIPOU3BOJUTCS aBTOMATUYECKasi HACTPOMKA reHeparopa 30HIMPYIOIIHMX HMIIYJIbCOB M IMPUEMHHUKA.
JomnonuurtensHo uHpOpMAIus 0 Mpeodpa3oBarese 3aluchiBaeTCAd B JaHHbIE HACTPOWKHU M B JaHHBIC
pE3yNIbTaTOB KOHTPOJIS.

Bce osnexTpuueckue CcoelMHEHHUs MPUOOpa OCYILECTBISIOTCS C IOMOIIBI0 Pa3beMOB,
pacroIoKeHHBIX Ha 3a1Hel naHenu. [Ipubop umeer crnenyromme pa3beMbl:

3. Beixox renepaTopa 30HIAUPYIOLIUX UMITYJIbCOB.

BXO/I. Bxon npueMHuKa yabTpa3ByKOBBIX CUTHAJIOB.

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

HAYHIHUKMU. [ToakntoueHne TOIOBHBIX Telne(OHOB.

USB. TloakiroueHne KaHaia YHUBEPCAIBHON MOCIENOBAaTENbHOM HIMHBI CBSI3U C MEPCOHATHHBIM
KOMIIBIOTEPOM.

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

agprwNE

6 Menio pe:xxuma padorsl «Hacrpoiikay»

Menwo «HacTpoiika» ycTaHaBIMBaeTCA IIPU HAXKATHUM Ha KHOIKY pexnMma «Hacrtpoiika» Ha
nepenHel nanenu npudopa. B pexxume «Hacrpoiika» napamerpsl Ae(eKToCKoIa CrpynnupoBaHbl 0
CUCTEMAaM U IPEJICTaBJICHbI B BUJIE AJIEMEHTOB IJIaBHOTO MEHIO:

- DIeKTpOaKyCTHYECKUU TPaKT,

- DkpaH,

- Cenexrop,

- T'mybunomep,

- ACH#1,

- ACH#2,

- BPY,

- Yacel bynnpHuK.

VYka3aHHbIE 3JIEMEHTHl PACIOJIOKEHBI CJeBa HallpaBO B HIDKHEW 4YacTH 3KkpaHa. B mporiecce
HACTPOMKHU MpHOOpa KeIaTeabHO MPUIEPKUBATHCSA MOCIEA0BATEIHHOCTH HACTPOMKH CHUCTEM clieBa
HAIpPaBoO TakK, KaKk OHU PacCIOJIOKEHbI B MEHIO.
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6.1 MeHI0 «DJEKTPOAKYCTHYECKHA TPAKT»

B nanHOM MeHIO cOOpaHBI MapameTpbl AJIEKTPOAKYCTHYECKOTO TpakTa — 3TO HapaMeTphl
peoOpasoBaressi, TeHepaTopa 30HAUPYIOLUX UMIYJIbCOB U IpuUeMHUKa. CTpyKTypa YIpaBIISIOIIEro
MEHIO MpeJIcTaBlieHa Ha pucyHke 6.1.1.

B nepBoii crpoke oOkHa «DIEKTPOAKYCTHUECKMM TpakT» BbIOOp mons «[I9I» orkpbiBaeT
JI0YepHee OKHO C JaHHBIMH YJIBTPA3BYKOBOTO IpeoOpa3oBarens. 3aroyioBOK JOYEPHETO0 OKHA
«WMudopmanus o I1DII». 3gech mMmeercs BO3MOXHOCTh BBOJA THIA M HOMepa mpeoOpa3zoBaTels.
Bri6op monst «BbIxom» 3akpbIBaeT JaHHOE JOYEpPHEE OKHO, YNPABJICHHUE CHOBA IEPENAcTCs OKHY
«QNEKTPOAKYCTUUECKUN TPAKTY.

Bri6op cTpoku Tuna uiam HoMmepa npeoOpaszoatens B okHe «MHbopmarms o [1911» oTkpsiBaeT
elle OJHO J0YepHee OKHO, NMpeIHa3HAaueHHOe JJIs BBOJA CUMBOJIBHON MHpOpManuu. B nanHHOM OKkHe
UGpbl, OYKBBI U CUMBOJIBI PACHOJIOKEHbI B IIAXMAaTHOM IMOpAIKe. MapKkep yCTaHOBJIEH Ha JIEBBIN
BepxHuii cuMBoI «0y». C momomibio KHOMOK T, <=, =, ¥ HEoOX0QMMO yKa3aTh CHMBOI, a 3aTeM JUIA
nepeJauy ero B peJakTUPYEMYIO CTPOKY HY)KHO Ha)kaThb KHOIKY <. B pemakrupyemoil crpoke okHa
«Mudpopmanusa o IIDI1» no3unus BBOAa cHMBOJIA IOACBEUMBAETCS MHraromuMm Kypcopom. Korna
IIPOM3BOJUTCS BBOJ CHMBOJA, OH MOMEUIAETCS B MO3ULIMI0, 0003HAYEHHYIO KYypCOpOM, a caM Kypcop
NEPEXOJIUT B CIEIYIOLIYIO TO3UIINIO.

OkHO BBO/Ja CHUMBOJIOB 3axBaThiBaeT peaknuum kHomok F1, F2, F4. Kuomkamu F1, F2
IIPOM3BOJUTCS NEPEMELIEHUE Kypcopa IO CTPOKE peJaKkThpoBaHUs (BnpaBo wiu BieBo). Knonka F4
(Bbixon) ucnonb3yercs A 3aKphITHUSI OKHA.

Tum 1 HOMEp YNBTPa3BYKOBOTO MpeoOpazoBaTessi, YCTaHOBJIECHHBbIE B OkHE «MHpopmarus o
[1211», B manmpHEHIIIEM COXPAHSIOTCS BMECTE C JJAHHBIMHU HACTPONKHU JIe(h)eKTOCKONA U C Pe3yIbTaTaMu
KOHTPOJISL.

YbpTpa3ByKoBEIC IMpeoOpa3oBaTenu, mocraBisiemble ¢ nedekrockonom Y9812, cHaGkeHBI
yunamMu [aMsITH, B KOTOPbIX 3amucaH HMX TuUll W Homep. llocne cuuThIBaHMS JAHHBIX U3
npeoOpazoBarens Mo OJHONPOBOJIHOMY MHTEp(deiicy, ecinu Bbl MOATBEPKIAETE UCIOIB30BAHNUE ATOTO
[1211, ero Tum, HOMEp M 3JIEKTPOHHBI HOMep 3amuchiBaoTcd B OKkHO «MHpopmanus o I19ID».
[ToaTOMY MaHHOE OKHO, B OCHOBHOM, MpEeAHA3HAUYEHO /I TpocMoTpa AaHHbIX [1911.

Bo BTOpoOil cTpoke OKHa «DNEKTPOaKyCTUYECKHI TpakT» MPOU3BOAMTCS YCTAHOBKA YacCTOTHI
yIbTpa3ByKoBoro npeoodpaszoparens. Yacrora [1311 BeiOupaeTcss U3 crmcka CTaHIAPTHBIX YacTOT (CM.
Puc.6.1.1.).

Kak wu3BecTHO, 4acToTa YNbTPa3BYKOBBIX KOJEOaHUN ompenensiercs Mbhe303JEMEHTOM B
npeobpasoBarene. YcraHoBKy 4yactoThl [IOI1 B gedexrockone HyKHO MOHHMMATh Kak ONTHUMAabHYIO
HacTpoiiky ['31 un mpuemHuKa noj yacToTy npeoOpa3oBarens. B naHHOM MyHKTE MEHIO Mpu BbIOOpe
YacTOThl YCTAHABIMBAIOTCA ONTHUMalibHas JuiuTenbHOocTh ['3U ontumanbuble ¢unbTpel BY m HY
IIpUEMHHUKA.

B Ttpetweit ctpoke BwmiOuMpaercss Bun curHana: JIET. — nerextupoBanHbie curHansl, BU —
BBICOKOYACTOTHBIE CUTHAJbL. B OOJBIIMHCTBE METOJUK HEPa3pyIIAIOIIEro KOHTPOJISI UCIOJIb3YIOTCS
JETEKTUPOBAHHBIE CUTHAIIBI.

B gerBepToii cTpoke OKHa «DJIEKTPO-aKyCTUYECKUHN TPAKT» yCTAaHABIMBAETCS YPOBEHb OTCEUKH
B Jenubenax Mo IKajne 5KpaHa. KommeHcHMpoBaHHas oOTCeYKa CHUTHaja MpeAHa3HauyeHa s
MO/IABJICHUS IIIYMOB Ha pa3BepTKe jJedekTockomna. Eciii ycTaHOBUTHh YPOBEHb OTCEUKH MeHbIe —45,1
nb, oTceuka curnana BeikitovaeTcs. B nmone penaktupoBanus BeiBogutcsa «BbIKJI». CumBon oTceukun
yOupaercs ¢ 3KpaHa.

Otceuka paboOTaeT TOIBKO C JETEKTUPOBAHHBIMH CUTHajIaMu. Eciu BHIOpaTh BHICOKOYACTOTHBIM
CUTHAJI, B TI0JI€ PEIaKTUPOBAHUS CTPOKH «OTCEYKa» BBIBOAUTCS «HET». CUMBOJ OTCEYKU MPOMANaeT ¢
JKpaHa.
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Br16op u3 ciucka
Unpopmanus o IIDII \ 00,62 MI'n,
XX X X XX XX Nudopmarms mn 01,00 Mru,
N ' Yacrota [1211 05,00 MI'r 01,25 MI'n,
SEI:K);(O;:I;I‘;I);E)(M ep Lz AET. 01,80 MI'w,
Orceuka -24,0 nb 02,00 MI'n,
00-000000000000-00- 02,50 MI'n,
MoapobHeii 04,00 MI'n,
Boixon 05,00 MI'n,
A 08,00 MI'n,
10,00 MI'y
3aKpbITh
Bri6op u3 crincka
01234567809 Mae. 9x0 1B JET.
ABBT JIE K3 Uil Jlmar — cte 3U 100,0 He BY
KAIMHOTINPC CTY Oumstp BY 1,2-12 MI'y
X ILY Wb blb 3 Pumstp HY 1,5 MI'n
0 S S # N ° o Bri6op u3 crincka
1B,
_ _ Bri6op u3 crincka +10B
<= => - — B
F1 F2 F4 - Beixox 0.75 MT'n,
1,5 MI,
3 Mr Br16op u3 criucka
& My 1,2-12 M,
“’ 1,2-6,5 MI'n,
12 MIn,
Her 0,8-12 MIn,
0,8-6,5 MI'u,
Penaktupyembie moJist OTM €4eHBI JKHPHBIM IPUPTOM. 0,7-12 MI'm,
DJIEMEHTBI MEHIO, B KOTOPBIX IPOU3BOAUTCS EPEXO] 0,7-6,5 MI'ny,
MEXKIy OKHAMH , yKa3aHbl KDACHBIM LIBETOM.
CrpeskaMu MoKa3aHbl MEPEX0 bl MEXKTy OKHAMHU MEHIO. 0,6-12 MI'n,
0,6-6,5 MTI'n,

Puc. 6.1.1. CTpykTypa ynpaBistonero MEHIO « QIEKTPOaKyCTUYECKUI TPAKT».

[Tocnenuss crpoka «IlogpoOHei» B MeHIO «DIEKTPOaKyCTHUECKUI TPaKT» BBI3bIBAET MEPEXO]] B
OKHO TpAMOro pemaktupoBanus napamerpo 13U m nmpuemnuka (Puc.6.1.1.). /lanHble mapamerpsl
(kpome «Makc. DX0») yCTaHaBJIMBAIOTCS ONTHMAIbHBIMU NPU BbIOOpE YacTOTHI MpeoOpa3oBaTes.
Ecin n3MeHUTh UX BPYYHYIO, B OKHE «DJIEKTPOAKyCTHUECKUI TPAKT» Mepe]] 3HaueHneM 4acToTsl 11911
CTaBUTCS 3HAK «~». [Ipn penakTMpoBaHUM JUINTEIBHOCTH 30HAUPYIOLIET0 UMITyJIbCa — CTPOKa «JlmuT-
ctb 3U» - mensiercs 3naueHne yactoTel [1DI1. Yactora Beruncnsercs mo dpopmyne F = 1/(2Tsy), rae
T3y — ycTaHOBIJIEHHAS! [UIUTEIBHOCTD 30HINPYIOIEr0 HMITYJIbCa.

B OGonpmuHCTBE CcilyyaeB HET HEOOXOOUMOCTH B mpsMoil Hactpoiike ['3W u mpuemHuka.
OcHOBHOM IITAaTHOW omepanue sBiasfeTcss cuuTbiBaHuMEe naHHBIX H3 IIOII m aBTOmMarMueckas
HACTPOIKa JIEKTPOAKYCTUYECKOIO TPAKTa.

[Tpu BrIIOYEHHH IE(PEKTOCKOMNA AIEKTPOAKYCTUUECKUN TPaKT ONTUMHU3MPOBAH Jisi pabOTHI €
curHanamu dyacroroi 5 MI'n. 1o ymMoa4aHuio yCTaHOBIIEHO:

- Yacrota I1311 05,00 MI'11,

- Bwug curnana JET,

- Orceuka -39,1 nb,

- Makc. Ox0 +1 B,

- Jlmarensaocts 31 100,0 HC,

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

Menio «OKpaH» OIpenenseT AWana3oHbl OTOOpPAKEHUS YIbTPAa3BYKOBBIX CHUTHAJIOB II0
aMIUIUTYZIe ¥ BO BpeMeHU. MeHIo «9KpaH» 0JHOOKOHHOE. Ero B nokaszaH Ha pucyHke 6.2.1.

OkpaH MKC
Vcwrenne 32,0 nb
npuna 0100,0 mMxe Bri6op u3 ciimcka
H, MmMX,MmY
Crir -002,0 mKe VI, MM MM

PenakTtupyemsblie OIS O TMEUESHBI XKUPHBIM MPUGTOM.

Puc. 6.2.1. Yopagistoniee MEHIO «IKpaH».

B mepBoii cTpoke JAaHHOTO MEHIO YCTaHABIMBAETCS BHJI PAa3METKH dKpaHa MO TOPHU30HTAIH.
Pa3zmerka skpana (mMkc, MMH, MmX , MMY) NOpOHM3BOAMTCS COTJIACHO BBIOPAHHOTO CTHIISA
riyounomepa «TabauuHbII WK «ABTOpacUeT».

Bropas crpoka «Ycunenue» - kodphUIMEHT ycuIeHHs MprueMHHUKa B nenubenax. [logpobueit
cm. 114.6.

TpeTbs 1 yeTBepTasi CTPOKA MEHIO OINPENENSIOT MIMPUHY Pa3BEPTKU U €€ CIBUT OTHOCHTEIHHO
30HUPYIOIIETO UMITYNIbCa (B MUKPOCEKYHIaX).

6.3 Menio «CesexTop»

B mento «CenexkTop» IpOoU3BOANTCS YIPABIEHHE CEJIEKTOPOM, YCTAaHOBKA €r0 peKUMa paboThl,
U3MEpEeHUEe U OTOOpakeHHE MapaMeTPOB YIbTPa3BYKOBBIX CHTHaJIOB. CTpyKTypa MEHIO TOKa3aHa Ha
pucynke 6.3.1. Ha skpan nedexkTockona BEIBOIUTCS OKHO YIPaBJIEHUs CEJIEKTOPOM (CIpaBa) U OKHO
pe3ynbTaToB u3MepeHuil (ciea). OMHOBPEMEHHO HA pa3BEPTKE IOSBISETCS CEIEKTOpP C MapKepamu
(cm. I14.10.).

Crpoka menwo «CEJIEKTOP - » TIpeIHa3HadyeHa [JIs YIpaBJICHHUS CEIIEKTOPOM. 37eCh
UMEETCsl TPU peXuMa YIpaBJIeHUs, KOTOpPbIE IMOCIEA0BaTENbHO MepeKiIovaoTcess kHonkoil  (Puc.
6.3.2.).

Bo Bropoii cTpoke «YcT. W3MmepeHuil» BbI3BIBAETCA JIOYEPHEE OKHO, B KOTOPOM
YCTaHaBJIMBACTCA MEPECUCHD U3MEPACMBIX IMMApaMETPOB CUTHAJIOB. B BerHeﬁ YaCTH OKHa YKa3bIBArOTCA
PEXUMBI UBMEPCHUA aMIUIUTYAbl CUTHAJIa, HUXKE — PCIKHUM U3MEPUTCIIA 3aJCPKKH, 3aTEM 3aJICPKKa U
KOOPJIHMHATHI. B OKHE pe3ysIbTaTOB N3MEPEHUI TaHHBIEC BBIBOASTCS COTJIACHO HACTPOMKH.

Eciu B kakoM-1u0o Tmosie JOYepHEro OKHa YCTaHOBJIEHO «BBIKII», JaHHOE H3MEpEeHHE He
BbINIOJHAETCS. [IponagaeTr cOOTBETCTBYIOIIAsA CTPOKA B OKHE PE3yJIbTATOB U3MEPEHUN. Y MEHBIIIAECTCS
pa3Mep OKHa M0 BEpTUKAIH.

PexoMenayeTcst ycraHaBIMBaTh U3MEPEHHE TOJILKO HEOOXOIUMBIX MapaMeTpoB. B aTom ciydae
OKHO M3MEpEHUI MEHbIIIE 3aKphIBAET dKpaH JAe(PeKTOCKoIa
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A 043 uB( (Oxpan) CEJEKTOP [S|¥
A 063,9% (Sxpan) .
T=  22.350mm Yer. usme pennit
+ 0,025 mxc
H= 62,75MMm
= 189 mm
Y= 159 MM
3akpbITh
. AMmmTya:
OkHO u3MepeHuit - 1B mo >kpany
- % mo3kpany
Pexxum 10 ppoHTy
3azmepxka (T) B
Cny6una (H) Bxa

Koopz. (X, Y) Bx

PenakTupyeMble MO 0 TMEUCHBI KUPHBIM IIPUGTOM.
DneMeHTbl MEHIO, B KO TOPBIX IPOU3BO JUTCS IIEPEX0 1L
MEXIy OKHAMH , yKa3aHbl KPACHBIM L[BETOM.
CrpenkaMu 110 Ka3aHbI IIEPE X0 bl MEX Ay OKHAMHU MEHIO.
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IMepexmoueHue
PEeXKHUMOB KHOTIKOM

J:

8]+
4 2
St — =

Br16op u3 criucka:
Boiki,

ab no 3xpany,
% mo sKpany,
ab ot ACJI#1,
ab ot AC/I#2,
ab or 0 b ycu.

Br16op u3 ciucka:
1o ¢ poHry,

1o NMHKY,

Yepe3 HOJIb.

Puc. 6.3.1. CtpykTypa ynpasistoniero MeHro «Cenekropy.

KHonku <—, — nepeMeniaoT c uMBOJI
celleKTopa Ha DKpaHe BIIPABO UIIH BIIEBO.

Keuonkamu T, ¥ nponsso mitest mepexo 1
MEXIy JJIEeMEHTAMHU MEHIO

KHomnku ¢—, = nepeMemarT c UMBOJI
CEJIEKTOpa Ha SKpaHe BIPaBO UJIH BIIEBO.

Knonku T, d YBEJIMYUBAIOT UIIH
YMEHBIIAIOT Y CHIICHHE

[lepekimoyeHne PexIMOB BEpTHKA K
CENEKTOPa MPOM3BOUTCS

Kuonkamu T, 4 TIPOU3BO AU TCS

YCTaHOBKa IO JIOJKECHHUA ITOopora, T.C.
TI0JIOKCHM CUMBOJIa CEJICKTOpA 110

KHOTIKOH . KHonku <—, — pery mpyor WHpHHY
MapKepa 3axBaTa CeleKTopa.

Puc. 6.3.2. Pe:xuMbl ynpaBieHus CEIEKTOPA.

48




46.5537.001.01.000 PO

6.4 Menio «I'nyounomep»

Meno «iry0OmHOMep», a TOYHEE MEHIO HACTPOWKH TIyOMHOMepa IpelHa3HA4YeHO s
(dbopMHpOBaHUs POILIETYPHI HACTPOMKH | Il yCTAHOBKU ITapaMETPOB pacyeTa KOOpauHaT Aedekra.

CTpyKTypa ympaBISIOLIETO MEHIO TIyOnHOMepa mokazaHa Ha Puc. 6.4.1.. B rmaBHOM okHe
MEHIO KHOIIKAMU €—, —> YCTaHaBJIMBACTCS CTHJIb TIIyOMHOMEpPa, a KHOMKA < OCYIIECTBIISET MEPexo/l B
OKHA HaCTPOMKHU JaHHOTO CTHIISL.

B crune «Ta0nuuHbIi» BBI3BIBACTCS OKHO HACTPONKH, B KOTOPOM IMPOU3BOJMUTCS YCTAaHOBKA
napameTpoB riryonHomepa (cm. Puc. 6.4.1.).

Crunp «ABTOpacyer» HMMeeT 0o0Jiee CIO0XKHOE MEHIO, OPraHM30BaHHOE B COOTBETCTBUHU C
MeToANKON HacTporku (cMm. [14.12.). BHavaiie mosiBisieTcs OKHO U3MEPEHUS 3aJI€PKKU IXOCUTHAIIOB.

B 3ToM oxHe nosns «9x01» u «9x02» npenHa3HaueHsbl ISl U3MEPEHUS 3a€PHKKH IXOCUTHAIIOB.
[Tporiecc M3MepeHus: OJUHAKOBBINA I CUTHAIOB «OXx01» u «3x02». PaccMoTpuM paboTy MeHIO Ha
npuMepe curxana «9xol».

Kuonkamu T, ¥ Mapkep B OkHe ycTaHaBIHBaeTCS Ha CTPOKY «Ix01». TTocie HaxaTHs KHOMKH
< mpubop mepexoauT K M3MEPEHUIO 33JepKKu. Ha pa3BepTKe MOSBISAETCS CENEKTOp C MapKEepaMu.
Hactpoiika cenekropa (pexum HU3MepeHus 3aJepXKKU, MOJOKEHUE [0 BEPTHKAIM, IIUPUHA MapKepa
3axBara) ONpeeNseTcs ycTaHOBKaMu MeHIo «Cenektopy». B neBoil yactu s3xkpaHa oTodpa)xaercs OKHO
U3MepeHus 3a1epKKu. B ctpoke «9x01» BEIBOAUTCS MOJCKA3Ka

9x0l1 [S]ZPtH

VYnpasienue mnepemaercss cenekropy. KHONKM <—, — IMepeMemaloT CHMBOJ CeleKTopa Ha
pa3BepTke. Knonkn T, 1 usmensror ycusnenue. Ternepb HE0OOX0IUMO HAMTH MaKCUMYM 3XOCUTHAJIa OT
OTpaxXaTejid ¢ U3BBECTHBIMU KOOPJAUHATAMM, 3aXBATUTh 3XOCUTHAJI CCJICKTOPOM U HAKAaTh KHOIIKY .
Kaxk Tonsko CCJICKTOP 3aXBaTHJI 3XOCUTHAJI, PE3YJIbTAThl USMCPCHUA 3aJCPKKN HAYMHAIOT BBIBOJAUTLCS
B OKHO M3MEpeHUH cieBa dkpaHa. [Ipu HaxaTwuu KHOMKHU | MOCIIeIHEe U3MEPCHHUE 3aIIOMHHACTCS U
0TOOpaXkaeTcst B CTPOKe «IX01»

Ixol 22550 Mxc

CHUMBOJI CeJIEKTOpa U €ro OKHO U3MEPEHUH MPONaialT ¢ SKpaHa. BMecTo HEro Ha pa3BepTKe B
TOUYKE HalJIEHHOW 3aJIeP>KKH MOSABISETCS (PIIaXKOK C HAIMUCHIO «Ox01». I3MepeHue 3aKkoHueHO.

Omnpenenenue 3aepKKu «IX02» MPOU3BOJUTCA MO TaKOW ke cxeme. M3mepeHHoe 3HaueHue
3aJIep’KKM  yKa3bIBae€TCd B CTpOKe «IX02» M Ha pa3BepTke mNpubopa oToOpaskaercs (IakoK ¢
HAIMUCBIO «DX02».

[locne wu3MepeHHsT 3aepKEK MEPEeXOAsIT KO BTOPOMY JTally HACTPOMKH, K YCTaHOBKE
koopauHat. J{ns storo HyxHO mepedTH Ha mone «Hactpoitka H, X, Y» u HaxkaTh KHOIKY .
[losiBnsieTcs JoUepHEE OKHO YCTaHOBKHM KOOPAUHAT 3XOCUTHAJIOB.

Ecan He BBIMONHEHO M3MepeHue 3alepkKu «Ixol» u (mam) «3X02» WM €Clau 3aEPKKU
9XOCHUTHAJIOB OTIMYarOTCsA MeHee yeM Ha 10%, BBIBOJUTCS OKHO CooOIIeHHs o0 ommuOke (cMm. Puc.
6.4.1.).

B oxHe ycTaHOBKM KOOpJIMHAT BHAYalle PEJAKTHPYETCS Pa3HOCTh KOOPAMHAT OTpa)kaTesew,
Hanpumep AY, a TOTOM 3Ha4YE€HHE KOOPAMHATHI OrbKaiiiero orpaxkarens Y 1.

[Ipu BBI30BE OKHA YCTAHOBKH KOOPIWHAT Ae(DEKTOCKOI aHAIM3HPYET 3aJePKKUA IXOCUTHAJIOB.
Ecnu 3anepxkka «9x01» MeHbIne «9x02», mpejyuiaraetcs ycraHaBiauBaTh Benuauasl AH, H1; AX, X1;
AY, Y1. Ecnu xe 3anepxkka «9x02» MeHblie «9x01», HacTpauBatorcs 3HadeHust AH, H2; AX, X2; AY,
Y2. [looToMy He MMeeT 3HAa4EeHUs HyMepalus OTpakaTesied, KOTOPbIM M3 HUX ONMKHHM, a Kakoh —
NaJIbHUH.

Br16op nosst “ABTopacuer’ B OKHE U3MEPEHMS 3aJICPKKU OTKPBIBAET €I O/IHO JI0UepHEee OKHO
C MmapameTpamu IIyOHHOMEpA, C OMOIIBI0 KOTOPBIX COOCTBEHHO U MPOU3BOIUTCS PacyeT KOOPAHHAT
(Puc. 6.4.1.). 3mecr BBIBOASTCS HallICHHBIE MTOCIIE HACTPOUKH BPEMEHA 3aJIep)KKH B mpeoOpa3oBaTesne

49



46.5537.001.01.000 PO

u macmTabsl g koopauHat H, X, Y. MmeeTcs BO3MOXHOCTh PEIaKTHPOBAHUS ATHUX TapaMeTpOB.
CrnenyeT MOMHUTH, YTO M3MCHCHHE IMapaMeTPOB TIIyOMHOMEpa HMCKakaeT HACTpOiKy. JlaHHOe OKHO
CO37aHO B OCHOBHOM JUIA CHpaBKH. B OOJBIIMHCTBE METOJMK KOHTPOJSA JIAHHOE OKHO He

HUCIIOJIb3YCTCA.

TJTYBUHOMEP /
Ctuis ABTOpacueT

Ctuiipb Tal muaHbIi

Ta6n. Hactpoiiku 3akpbiih

Mpsimoii TIDTT (MmmH)

Ctuns ABTOpacuer \

Bei6op u3 crincka:
Tadan4HbI i,
ABTOpacyer

Be130B cenekTopa.
V3mepenne 3anepxin

Th= 01,000 mke

CL= 5920 wml/c < ABTOpacyeT 3aKpbIThb
Haxsonuprit TIDIT (vm X, Y) D0 1l =
Txy= 07,100 mke X0 2 - e
CT= 3260 wm/c HacTpoiika H, X, Y

o = 50,00 rpan

JX0CHUTHaa

3aKkpbITh

INapametpsl 3 aKpbITH OILLIMBKA

Th= 01,000 mke He mpoBezieHa ycraHOBKa
Mh= 2,959 wmm/mMKkc curganoB Dxol u Dxo02
Tx= 07,000 mke

Mx= 1,248 mm/MKe

Ty = 07,000 mke

My= 1,047 wmm/mke

AH = 0034,59 mm
H1 = 0071,18 mm
AX = 0034,59 mm
X1 = 0071,18 mm
AY = 0034,59 mm
Y1l = 0071,18 mm

PenaxtupyeMbie OIS 0 TMEUEHBI KUPHBIM MIPUPTOM.
DJeMEeHThI MEHIO, B KO TOPBIX IIPOHU3BO U TCSA HEPEX0
MEX/ly OKHAMH , YKa3aHbl KDACHBIM IIBETOM.
CTpenkaMu 10 Ka3aHbl IEPeX0 bl Mk Iy OKHAMH MEHIO.

Puc. 6.4.1. Ctpykrypa ynpasistoiiero MeHo «I myOunomepy.

6.5 Menw «<ACJI #1»

MeHnro aBTOMaTtuyeckoro curHanuzaropa nepexkros ACJI#1 umeer mpoctyro cTpykrypy (Puc.
6.5.1.). B rmaBHOM okHe ycTaHaBinuBaeTcs pexxuMm padboTsl ACL#1 (3X0, Te€Hb, BBIKI), OpPAaKOBOYHBII
ypoBenb (bpak Yp. [ab]) 1 BpemeHHOe moo)keHue cTpoda (Hayasio [MKcC], mupuHa [MKc]).

Beibop monst “ACJI#1” ocymectBisier nepexol K gouyepHemy okHy «[lom. Ilapamerps», B
KOTOPOM YCTaHaBJIMBAIOTCS JONOMHHUTENbHbIE YpoBHH AC/] M Buabl curHanuzanuu. HamomHum, 4ro
YPOBEHb (PUKCALIUU OTCUUTHIBAETCS OT OPaKOBOYHOT'O YPOBHS, & MOMCKOBBIM YPOBEHb OTCUMTHIBAETCS

OT YpOBHS (PUKCAIIHH.
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Ecmu ycranoButh ypoBenb (ukcanmu 0 nb, To oH BwIKIIOWacTca. B cTpoke «YpoBeHb
bukcanun» BBIBOAUTCS «BBIKI». DTOT ypOBEHb MPOMAJAeT C Pa3BEPTKH U OTKIIIOYAETCS CBETOBAs U
3BYKOBAsi CUTHaJIM3allusl Ha 3TOM YPOBHE.

Boi0op u3 crincka:
Jxo,

Tenb,

Boiki

ACI#1 Ix0 Hauano 0025,0 mke
bpak. Yp. 32,0 ab Ilupuna 0030,0 mke

3akpeITh oI mapaMmeTpsl
VYposens pukcanuu  -06 1b
IMouckosblii yposers -06 nb

PenmakTipyembie moJist O TMEUEHBI XKUPHBIM IIPUPTOM.
DneMEeHTbI MEHI0, B KO TOPBI X IPOU3BO I TCS MIEPE X0 11

Curnamsanust MEXTy OKHAMU , yKa3aHbl KDACHBIM [[BETOM.
CaeToBas B C1penkamu 1o Ka3aHbl IIEPE X0 bl MEXK Iy OKHAMH MEHIO.
3ByKoBas Bxa

Puc. 6.5.1. Ctpykrypa ynpasistomiero Mmeuto «ACH#1».

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

u3 JononHuTenbHbIX ypoBHerd AC/I#1 ot 0 nb (Beixi) g0 —12 nb.
[Tocne Bxmouenus npudopa napametrpbl ACJI#1 ycTaHOBIEHBI 10 YMOJIYaHUIO:

- pexum paboTsl “Ox0” (3XOMETON),

- OpakoBouHBII ypoBeHb 32 1b (1o ycunenuto),

- ypoBeHb ¢ukcauuu —6 1b (0OTHOCUTENBHO OPaKOBOYHOTI0),

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

- HayaJyio cTpoba 25 MKc,

- mupuHa ctpoba 30 MKc.

6.6 Menio «AC/ #2»

Crpykrypa ymnpasmstomero meHro AC/I#2 npencrasnena Ha Puc. 6.6.1. Menro AC/I#2 Bo
MHOTroM noxoxe Ha MeHto AC/I#1, HO eCTb HEKOTOPBIE OTINYNS.

Bo-nepsoix, ACJI#2 nmeer pexxuM “3axBatr’. JlaHHBIN peXXUM YCTaHABINBAETCS B INIABHOM OKHE
HapaBHE C ApyruMu pexxumamu. Bo-Bropbix, ACJ#2 mmeeT oIuH NOpOr, MOITOMY B OKHE «/lom.
[TapaMeTpsl» ycTaHABIMBAKOTCS TOJIBKO BUJIbI CHTHAJIU3ALINH.

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

- pexuM paboTsl “Brikia” (He ucnomib3yercs),

- OpakoBouHBI ypoBeHb 32 ab (1o ycuieHuto),
- Hayajo ctpoba 65 MK,

- mwupuHa ctpoda 10 MKc.
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Bo16op u3 cniucka:
Jxo,

Tenb,

3axaar,

Boika

ACII#2 Ixo0 Hauano 0065,0 mke
Vposers 32,0 a6 I[lupuna 0010,0 mke

3akpeITh JlOII. mapaMeTpbl Penakrupyemble O O TMEUEHBI XKUPHBIM HIPUDTOM.
Se= o= em e sees s sms ss sssmses meesaes o OneMeHThbl MEHIO, B KO TOPBI X IPOU3BO U TCS TIEPEX0 /T
Curnamsanus MEKIy OKHAMH , yKa3aHbl KDACHBIM L[BETOM.
CeeTtoBas Bra CtpenkaMu 10 Ka3aHbl HePe X0 bl MEK Iy OKHAMHU MEHIO.
3ByKOBas Bxan

Puc. 6.6.1. Ctpykrypa ynpasistomiero MmeHto «ACI#2».

6.7 Menw «BPY»

ITpu BBI3OBE YNpPaBIISIIOIIETO MEHIO CUCTEMBI BPEMEHHOM DPErYIMPOBKH UyBCTBUTEIBHOCTH HA
pa3BepTKy Je(eKTOCKONa BMECTE C 3XOCUTHaJaMu BbIBOAUTCS rpaduk kpusoit BPYU B peunbenax.
I'paduk BPY npencrasnsier coboil cymMy OCHOBHOTO yculieHUs «P>» 1 ycunieHus: Kpusoit BPY.

C 71eBOM CTOPOHBI Pa3BEPTKU MOSIBIISIETCA Pa3METKA JMalla30Ha yCUJIEHUS NpueMHuka. HikHAs
JUHUS DKpaHa COOTBETCTBYET HIDKHEH rpanuue ycwieHus 0 b, a MakcuMalbHOE YCHIIEHHE
ykasbiBaeTcst MeTkoi «80 nb». Kpome Toro, cimeBa skpaHa MeTKOH «P>» OTMeudaeTcs YpOBEHb
ycuieHus: npubopa. ITo ycHIIeHHME, KOTOpPO€ YCTaHaBIMBAeTCS B MEHIO «DKpaH» M OTOOpa)kaercs
KHUPHBIM HIPUPTOM B CTPOKE YCHIIEHHE BBEPXY IKpaHa mpuodopa.

CrpykTypa yIpaBIIMIOIIEr0 MEHIO CHUCTEMBl BPEMEHHON PpErYJIMPOBKH YyBCTBUTEIBHOCTH
IIpeJICTaBJIeHa Ha pUCyHKax 6.7.1. u 6.7.2.

B rnaBHOM OKHE paclonoXeHO JABe CTpoku. B BepxHelt crpoke «BPY» mpoussonurcs
BKJIIOUEHUE WM BhIKIIOYeHUe Bceil cuctemsl BPU. B HuxHel crpoke «CTWib» KHONKaMH <—, —>
BbIOUpaeTcs ctuib BPY, a kHONKoON | MPOM3BOANTCS BBI30B OKHA HACTPOWKM JUISl IAHHOTO CTHIISA.
Ecnmu cucrema BPY BbIKiIIOUE€HA, BMECTO OKHA HACTPOWKM BBIBOJUTCS OKHO COOOILIEHHs 00 ommnoke
(cM. Puc.6.7.1. unu Puc. 6.7.2.).

B crune «PyuHoil» ortoOpakaercs okHO HacTpoiiku «BPU Pyunoit» cmpaBa 3kpaHa U OKHO
napamerpoB Touku BPY cneBa skpana (Puc. 6.7.1.). Ha rpaduxe kpusoit BPY Touku ormeuarorcs
YEPHBIMU KBaJPAaTUKAMU.

B crpoke «¥Ycr. Toukn» npousBoautcst BeiOop Touku BPY u ycranoBka ee mapamerpoB. Eciu
TOYKa HE BbIOpaHa, MapKep Ha HOMEpPE TOUKU YEPHOTO I[BETA, TO KHOMKAMH <—, — OCYILIECTBIISIOTCS
nepexoabl OT OJJHOM TOYKHU K Apyroil. Homep Tekyieit Touku oToOpakaeTcst B CTPOKE, ee ImapamMeTphbl
BBIBOJSTCSL B OKHO CJIEBA, @ HA DKPaHE TEKyIllas TOYKa IIOMEYaeTcss MepLaroluM keajapatom. [locie
HaXaTUs KHOIIKU « IIPOU3BOIUTCA NEPEXO] K pEJaKTUPOBAHUIO IAPAMETPOB TOUKH.

B pexume penakTHpoBaHUs Iojie HOMepa Touku Oemoe. Ha skpaHe Touka oTmeuaercs
MUTAIOIUM KBaJgpaTOM. Temepb KHONKM <¢—, —> MEHSIIOT 3aJCpKKY TOUYKH, a KHOIIKH R
ycraHaBnuBatoT ycwienue BPY B neil. Ilpubop aBromarnyecku ¢opmupyer kpuByio BPYU B Buze
Habopa OTPE3KOB NPAMBIX JMHUN, COEAMHSAIONIMX TOUYKU. V3MEHeHHe YyBCTBHUTEIBHOCTH Cpasy
OTpa’kaeTcss Ha pa3BepTKe »XocurHaiioB. [loBTopHOE Ha)kaTHe Ha KHONKY < mepeBoauT mpubdop B
PEKUM BBIOOpA TOUKH.
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_— Boi6op u3 criucka:
BPY B Bxa, Beika

Ctrimn PyuHoii

Bri6op u3 ciucka:
Pyunoii,
3aKpbITh Teop. pacuer
OIIIMBKA !
CHavana BKIIFOUHTE
Cuctemy BPY, a moTom
BBIMOJIHAN TE HAC TPOMKY

Touka BPY 01
VYcunenue +00,0 nb
3amepikka 0008 mxc VYer. Toukn 01
Copoc HaCcTpOHKH

BPY Pyunoii 3aKkpbITh

OkHO mapaMeTpoB
Touku BPYU

Penmakxmipyemsbie Mo 0 TMEUEHBI )KUPHBIM HIPUPTOM.
OneMeHTl MEHIO, B KO TOPBI X TPOU3BO AU TCS TIEPE X0 1T
MEXIy OKHAMHU , YKa3aHbl KDACHBIM LIBETOM.
CrpenkaMu MO Ka3aHbI IEpe X0 Abl MEX Iy OKHAMH MEHIO.

Puc. 6.7.1. Ctpyktypa ynpasisitomiero Mmeato BPU cruip «Py4anoii.

Huxnsis crpoka «COpoc HacTpoHKU» pearupyer Ha KHONKY «l. B aToMm cityuae nmpousBoauTcs
cOpoc HacTpoiiku Bcex Touek BPY, 1.e. ycunenue BPY kax10il Touku ycTaHaBlIMBaeTCs B HOJb U 110
3a7Iep>)KKaM  TOYKM TpynnupyroTcs B mpenenax odkpaHa. KpuBas BPY  BelpaBHMBaetrcs B
TOPU30HTAIBHYIO JIMHUIO.

B crune «Teop. Pacder» OTKpBIBalOTCS J1Ba OKHA: CIPaBa — OKHO pENAaKTHPOBAaHUA C
3aroioBkoM «Teop. Pacuer» m cneBa — okHO mapameTpoB kpuBoil BPU. MeHr0 HacTpoWKM B OKHE
«Teop. Pacuer» conepxkut ase crpoku «Tun kpusoit BPU» u «Touka» (Puc. 6.7.2.).

B nepBoii cTpoke KHONKaMu «—, — ycTaHasiauBaercs Tin Kpuoii BPY. Knomnka ! oTkpbIBaer
JloUYepHee OKHO, MpeIHa3HA4eHHOEe Uil mojapoOHoro omucaHusi kpuBod BPY. 3mece B cTpoke
«3aBHCUMOCTbh aMIUIMTYZIbI OT PAcCTOSHUS» €lle pa3 ycTaHaBnuBaercs Tul kpuBod BPY. B Hunke
CJIEIYIOIIUX CTPOKAX BBOJAUTCSA 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» nmn «Konery yeprnoe. KHokn <—,
—> OCYLIECTBISIIOT LUKINYECKHE nepexoasl oT Touku «Hauano» k Touke «KoHem» u T.4. YkazaHHas
TOYKa OTMEYAETCSA Ha SKPaHE MEPLAOIINM KBaJPATOM.

[Tpu Ha)kaTuM Ha KHOMKY ! IprOOp MEepeXoaUT K peAakTHpoBaHuio napamerpoB BPU B nanHoi
Touke. Ha pasBepTke aedexTockomna TOYKa OTMEYAeTCsl MUTAalOMMM KBaapaToM. [loie Haamucu
CTaHOBUTCS O€NIbIM — TOUKa BbIOpaHa JUIsl peAaKTUPOBAHUSI.

Ecnu BeiOpana Touka «Hauano» KHONKH <—, —> MEHSIOT €€ MOJIOKEHHE BO BPEMEHH, a KHOIKH
T, d ycraHaBiuBatoT caBur kpuBoii BPY. Eciu BbiOpana Touka «KoHEI)» KHONMKH <€—, —> TaKXke
MEHSIOT €€ IIOJIOKEHUE BO BPEMEHH, A KHOIKU T yCTaHaBIMBAKOT nepenan kpuson BPY. B
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nmocyienHeM ciiydae mepernan kpuBoi BPY koppektupyercs myteM u3MeHEHUs KO3 dUIMEHTA
3aryxaHus. [loBTopHOE Ha)kaTue Ha KHOIKY « IEPEBOAUT MPUOOP B PEXKUM BHIOOPA TOUKHU.

[Tpubop aBTOMaTHyecKku paccuuThiBaeT KpuByro BPU B ctune «Teop. Pacuer» npu u3mMeHeHun
mo0oro ux napamerpos. Jleiicteue BPU MrHOBEeHHO OTpakaeTcs Ha pa3BepTKE 3XOCUTHAJIOB

3aKkpeITh

OIIIMBKA !

CHavana BKIIOYHTE
Cuctemy BPY, a notom
BBIIIOJIHSAINTE HACTPOUKY

Hauaio 0016 mkc
Konern 0078 mKc
CrBur » -04,0 15

Mepeman * +34,8 16

BPY Bru

Cruib Teop. pacueT Pyunoii,

Teop. pacuer 3aKpbITh R"3/2,

/— Br160p u3 cimcka:

Teop. pacuer

Bri6op n3 crimcka:

R"2,

Tun xpuBoit BPY R™2

Touka

OxkHO mapaMmeTpoB
kpusoit BPY

Bri6op n3 crmceka:
Hauauo,
Konen

R™M,

/Hm \Rj

Tun kpuBoit BPU  3akprbiTh

3aBUCHUMOCTh aM TUTUTY Abl

OT PACCTOSIHUS R"2
3aTtyxaHue 020,0 nb/m
CxopocTb 3260 m/c

PenaktupyeMbie OIS OTMEUSHBI JKUPHBIM MIPU(TOM.
DneMeHTHI MEHI0, B KOTOPBIX IPOU3BOAUTCS MIEPEXO]T
MEX]y OKHaMU , yKa3aHbl KPACHBIM LIBETOM.
CrpenkaMu OKa3aHBI EPEXOABI MEXKAY OKHAMH MEHIO.

Puc. 6.7.2. Ctpykrypa ynpasistomiero mento BPY ctunes «Teop. Pacuery.

6.8 Meniwo «Yacol ByanabHuK»

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

qacoB HpI/I60pa, a TaK)XXC COCTOAHUC 6yI[I/IJ'IBHI/II(OB.
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IIATA, BPEMA
Ton 2003
Mecsn 08
Jlenn 01
Yac 12
Munyra 38

BYINJIbHUK #1
Brika
Yac/Mua 13:00

BYIUJIIbHUK #2
Brikia
Yac/mMun 12:00

PenakTupyemsie OIS OTMEYEHBI )KHPHBIM IIPH(TOM.

Puc. 6.8.2. Ctpykrypa ynpasisitoniero MeHto «Hacel by iuinbHUK».

6.9 Opranusauus MeHIO NAMITH HACTPOeK npudopa

[Ton TepmuHOM HacTpoiika mpuOopa OyaeM MOHMMATh KOMIUIEKC MapaMeTpoB IeeKTOCKOIa,
KOTOpBIE ycTaHaBiauBaroTcs B pexume «Hacrpolika» 3a uCKIOYeHHMEM IocienHero MeHio «Jlara,
Bpemsi». D10 KOMIIIEKC mHapaMeTpoB, KOTOpbIE AOKHBI OBbITh YCTAHOBJIEHBI JJII IPOBEICHUS
HEepa3pyILIaAoLIEro KOHTpoJs u3fenus. [lapameTpoB 0BOJIBHO MHOIO, MOCKOJIBKY YJIBTPa3ByKOBOU
nedeKTockon — CioXKHbIN Tpubop. Ilpoiuecc HacTpoiiku (yCTaHOBKM MapaMeTpoB), Kak MPaBUIIO,
COCTOMT U3 OOJBIIOrO KOJMYECTBA OIEpaluii, KOTOpble PpErjaMeHTHUPYIOTCS METOAMKOM
yABTPAa3BYKOBOIO KOHTpoJs. Hanuune maMatu HaCTpOWKHM MO3BOJIIET COKPATUTh BpPEMsI OJATOTOBKU
npu0opa K KOHTPOJIIO.

Ecin npubop HaxoauTcss B peXUME HACTPOMKHM, MEHIO MaMsITH HAcCTPOEK BBI3BIBAETCS MpU
Ha)kaTUM Ha KHOMKY «/laHHble». Bun MeHio u mepexoisl Mexay OKHAMH MEHIO MOKa3zaHbl Ha Puc.
6.9.1.

B rnaBaom oxHe «Kapra ¢aitnoB HACTPOEK» ¢aitnbl ¢ jaHHBIMU HACTPOWKH NPEACTABIEHBI B
BUJIE MPSMOYTOJIbHBIX SYEEK, PACIOJOKEHHBIX B IIaXMAaTHOM mopsiike. Eciu B Qaiine HeT naHHBIX
HACTPOIMKH, OH OTOOpa)kaeTcsi MPSMOYTrOJIbHOW s4eiikoil ¢ OenbiM (oHOM, eciu ke HacTpohKa
3amucaHa B (aiis, B siueiike oToOpaxkaeTcsi cumBoa «I» Ha depHoM ¢oHe. B oxHe mmeeTcs mapkep,
YKa3bIBAIOIINI HAa BRIOpAHHBIN (haiil UK JIEMEHT MEHI0. Mapkep nepeMeniaeTcss KHOKaMu T, i, <,
—. lna BeiOOpa (aiina HacTPOHKHU HEOOXOAMMO YCTAHOBUTH MapKep Ha COOTBETCTBYIOILYIO STUEHKY U
HaxaTh KHOMKY . Torma mosBisercs OKHO omepanuid ¢ daiaoMm. Peaknum KHOTOK T, i«, <J
NEepealoTCsl ITOMY OKHY.

B 3arofoBKe OKHa yKa3aH HOMep JaHHOTO (aiima HacTpoiiku «DAMIT XX». 3aech u nanee XX —
Homep daiina. Huxe B okHe oToOpaxkatorcs omepanuu ¢ (aitmom «3arpy3utb» u «COXpaHUTHY.
[TocnenHmii >IEMEHT MEHIO «3aKpbhITh» MPEAHA3HAYEH IS TIepexoaa 00paTHO B TJIABHOE OKHO. 37€Ch
C IIOMOIIBIO KHOMOK T, ¥ yKa3BIBAETCS IIEMEHT MEHIO, a 3aTeM KHOIKOM | POM3BOIMTCS €ro BBIGOP.

[Tpu BBIOOpE dNMEMEHTa MEHIO «3arpy3uTh)» OTKPBIBAETCSI OKHO C 3aroIoBKOM «3arpy3uTh U3
OAMIIA XX». B naHHOM OKHe OTOGpaskaercst obmas HHGMOPMAIMS O HACTPOMKE — HaTa, BPEMS,
unpopmanua o IIOII, kommentapuu (cm. Puc.6.9.1.). Kpome Toro, ectb Tpu 3j€MeHTa MEHIO
«[Ipocnymarey, «3arpy3uth u3 ¢anna» u <«3akpbiThy. [locmemHuil AMEMEHT MEHIO «3aKpBITh
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WCIIONIB3YETCsl 1T BO3BpaTra B OKHO omepamuii ¢ ¢aimom. OKHO 3arpy3kd TNpeaHa3HAYeHO IS

IpeBapUTENbHOTO MpocMoTpa uH(popmanuu. Ecnu B daiie HET NaHHBIX HACTPOWKH, BCE CTPOKHU
3aIOJIHSIFOTCS] CHMBOJIOM <@,

3arpysuts u3 PAMIA 01
Jara 10.01.03r. 13:05

Hugopmanus o 1911
1121-2,5-65°-2514
o Ne 041-02.03
CIIVIIAUTE!
___________________ 00-0000000000-00-0
E;) R;EOCTB T Kommenrapun
093 i HHHHHHH
= ¢ \ HHHHHHH A
TIpoc.tymars I'naBHOE OKHO
3arpy3uthb u3 ¢aiiia
3aKpbITh
@aiin 01 Kapra daitnos HACTPOEK
3arpy3utb < OooDoOoooooooOoooo
Coxpannts 0000000000000 0O00
"""""""""" ABTo-nipocmoTp nHpopmanun HET
3aKpbITh ABTO-IIpOCITy INBaHUE HET
CTEPETbH BCE!
Coxpannts B DA 01
Jata 10.01.03r. 13:05
Hugopmanus o 1911
: 11121-2,5-65°-214 CTHPAHUE
I'OBOPUTE ! Ne 041-02.03 Beixon
"""""""""" 00-0000000000-00-0
Yenenne T
+38 1B KomMmenTapumn
120¢ H s ————p, 0 1 23456 7 89
\ I AB BT 1EK3HHU
C #\> KIMHONPCTY
ATk — ®X Y MIb blb 3
A/Hpomy“‘a"’ 0 - #N; , ° 3
CIIYIIAMTE ! Coxpanuth B aii T
___________________ 3aKpbITh Fl<= F2=> F4-Boxox
I'pomkocTh N
+21 1b
09,3 ¢ i

PemaxTupyemble IO OTM €4EHbI KUPHBIM MIPU(TOM.
OJeMEHTbI MEHIO, B KOTOPBIX IPOU3BOIUTCS HEPEXOT
MEXIy OKHAMM , yKa3aHbl KDACHBIM LBETOM.
CrpenkaMu HOKa3aHbl IEPEX0/Ibl MKy OKHAMH MEHIO.

Puc. 6.9.1. CtpykTypa MEHIO MIaMATH HACTPOEK.

31ech MOXHO TMPOCHYIIaTh TOJOCOBOE cOOOIeHHe, BbIOpaB sneMeHT MeHio «lIpociymarey.
Kuonkamu T, ycTaHoBUTEe Mapkep Ha snemeHT «lIpocnymars» m Haxkmure KHONKY . Torma
roJIOCOBOE CoOOIeHne naHHoro (aina OyAeT BHIBOJWTHCS HAa JAMHAMUK, a Ha JKpaHe Mpudopa
nosBIseTcs OKHO ¢ 3aronoBkoM «CJIYIIAWTE!», B KOTOPOM OTOGpakaeTcss —IIPOLEce
BOCIIPOM3BEICHHS Tosoca. Tereps KHOMKH T, ¥ yIpPaBISIOT IPOMKOCTBI0. BO BTOPOii CTpOKe OKHa
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otobpaxkaercst moackaska «'pomrocts T, ». B Tperbeii crpoke mokazaH kod(GdHIHEHT mepenaun
yeunutens BocrnpousBeneHus (ab). B HmkHel cTpoke oToOpaskaeTcsi TeKylllee BpeMs T'0JIOCOBOIO
coobieHus (c). B mpaBoiif yacTu OkHa UMEETCs] UHIUKATOp MHTEHCUBHOCTHU I0JIOCOBOro curHana. Ilo
OKOHYaHUHU TPOUTPHIBAHKS COOOIICHHS AMHAMUK OTKJIFOYACTCS M OKHO «CIIYIIAUTE!» MponajacT.
MO0>XHO MpeKpaTUTh BOCIIPOU3BEICHNE PaHbIlIe, HaXKaB Ha KHOIKY «. [I0BTOpHOE Ha)kaTe Ha KHONKY
| MHULMEpPYET BOCIIPOU3BEICHNE I'0JI0CcCa CHAavYaa.

Paccmorpum paboty mMeHro «CoxpaHuUTb» B OkHe omepamnuii ¢ ¢aitmom. Ilpu BeIOOpE 3TOTO
3JIEMEHTa MEHIO OTKpBIBAETCSl OKHO ¢ 3aronoBkoM «Coxpanuts B DA XX». B mporecce paGoTsl ¢
9TUM OKHOM JaHHbIE HACTPOMKM MOJTrOTaBIMBAIOTCS K 3amucu, Gopmupyercss 010k maHHbIX. [lpu
BbIOOpe »siemeHTa MeHI0 «CoxpaHuTh B ¢ai» OJOK JaHHBIX HAaCTPOWKH 3alUCHIBAECTCS B
SHEPrOHE3aBUCHUMYIO NTAMSATh.

B MoMeHT oTKpbiBaHus 0kHa «CoxpaHuTh B AT XX» BHIMOIHIIOTCS CIEAYIOMIUE ASHCTBHS:

- CUMTBIBAETCS TEKyIas JaTa U Bpems,

- cuuThiBaeTcsa uHpopMaius o0 yIpTpa3ByKoBOM mpeoOpa3oBatene u3 MeHto «MHupopmanus

o II3I» 3nexTpoaKkycTUUeCKOro Tpakra,
- BCE MapaMeTpbl HACTPOUKHU AePEKTOCKOIa U MapaMeTpbl COCTOSHUS MEHIO KOMUPYIOTCS B
OJIOK JaHHBIX HACTPOUKH.
B 3TOT MOMEHT 00K TaHHBIX HACTPOMKK C(HOPMUPOBAH, HO €lIe HE 3alKCaH B YHEPrOHE3aBHUCUMYIO
NaMsTh.

BHayane HyXHO 3amucarTh CONPOBOJAUTENbHYIO HWH(GOPMALMI0O K JaHHBIM HACTPOWKH.
VYcraHOBUTE Mapkep Ha BEPXHIOK CTPOKY KOMMEHTApUN U HaXXMUTE KHONKY . [losiBisiercs OkHO
BBOJIa CUMBOJIbHOU HH(popmanuu (cM. Puc.6.9.1.). B cTpoke nosiBiseTcss MUTAIOIIUN Kypcop, KOTOPBIN
OTMEYAET MO3UIUIO PEAAKTUPYEMOI0 CUMBOJIAa. Ternepb KHONKU T, «, > nepememaror mapxkep mo
tabnuue cuMBoioB. KHomkoil < mpou3BoAuTcs BCTaBKa cuUMBOJa B CTpoky. Ilpu 3ToM cuMBoOn
BCTAaBJIETCS B MO3UIUIO Kypcopa B PEIaKTUPYEMOM CTPOKE, a caM Kypcop MEPEXOAUT B CIEAYIOLIYIO
MO3ULUIO.

OKHO BBOJIa CHUMBOJIbHOW MH(OPMAIIUH 3aXBaThIBACT PEAKIIMK KHOIOK INIaBHOTO MeHo F1, F2
u F4. Knonku F1, F2 nepememator Kypcop B peaktupyemoii crpoke. Knonka F4 npeanasnadena s
3aKpBITHS OKHA.

3amuch roJI0COBOTO COOOIIEHUS OCYIECTBIIIETCS BBIOOPOM 3y1eMeHTa MeHI0 «CKa3aTh» B OKHE
«Coxpaunts B AMIT XX». YcTaHOBUTE Mapkep Ha 3TOT 3JIE€MEHT MEHIO M HaXKMHTE KHOMKY .
[TosiBnsiercs okHo ¢ 3arogoBkoM «'OBOPUTE!». Ckaxure cooblieHne Kk JaHHON HacTpoiKke U CHOBa
HaXMUTe KHOINKY . OxHO mpomnagaer. ['ojgocoBoe cooOlieHHe 3amicaHoO B SHEPrOHE3aBUCUMYIO
namsTh npudopa. Ecnu He Ha)XuMaTh KHOTIKY «J, TO Mo ncteueHuto 31,7 ceKyH]] OKHO aBTOMaTHYECKU
3aKpbIBAETCS, 3aMIUCh COOOIIEHUS MPEeKpaIaeTcs.

Bce Bpewmsi, korna otobpaxaercst okHO ¢ 3arosnoBkoM «['OBOPUTE!», npousBoautcs 3amuch
CUTHAJIOB MHUKpO(oHa, BCTpoeHHOro B mpubop. JlaHHOE OKHO HCHOJb3yeT KHOMKH T
PETyIMPOBKH YyBCTBUTENBHOCTH MHKpodoHa. Ilpu sToM wu3Mmensercs koddduuueHT mnepenaun
MHUKPO(GOHHOTO ycmiuTelns. Bo BTopoii cTpoke oKHa ecTh MojcKa3ka «Y CHIIeHUe MN». Hinke mokasan
KO3 PUIMEHT Nepeaun yCUIUTeNs B fenuoenax. B HIKHEH cTpoke OKHa BBIBOJUTCS TEKYILEe BpeMs
3alMCH TOJIOCOBOro cooOmieHus. Kpome Toro, B OKHE HM300pa)kaeTcsi MHAWKATOP MHTEHCHBHOCTH
3BYKOBOT'O CUTHAaJA.

[Ton snemenTom MeHio «Cka3aTh» PacHoIOkKeH 3eMeHT MeHIo «[Ipociymats», npu BeIOOpe
KOTOPOTO TMPOM3BOIUTCS BBIBOJ TOJIOCOBOTO COOOLICHHMS Ha JAMHAMHUK. BBIOOp si1eMeHTa MeHIo
«IIpociTymaThy COnpoBOXKAAETCA OKHOM ¢ 3arooBkoM «CJIYIITAMTE!». 10 0kHO paGoTaeT TOUHO
Taxxke Kak okHo «CJIYIIIAMTE!» u3 MeH:o 3arpy3ku ¢aiina.

Ecnmu nmo kakum-nn0o mnpuyuHaMm Ae(EeKTOCKONUCTY HE TOHPaBUJIACh 3alHCh T'OJOCOBOTO
COOOIIeHHs, ero MOXHO co37aTh 3aHOBO. /Ly 3TOrO BHIOEpHUTE >NEeMEHT MeHI0 «CKa3aTb» M CHOBa
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cKaxxuTe cooOuieHue. DneMeHT MeHio «lIpociymaTte» ucnonap3yercs sl MPOBEPKH KauecTBa 3alucu
TOJI0OCOBOTO COOOIICHHS.

3anuch JaHHBIX HACTPOUMKHU B (hailyl OCyIIECTBIsIETCS BEIOOPOM diieMeHTa MeHI0 «COXpaHUTh B
daim». Eciu 3amuch AaHHBIX B JHEPrOHE3aBHCHUMYIO MaMATh Ipomnuia 0e3 omuboK, Ha 3KpaH
BbIBOIUTCS coobiienue «Coxpanenue Hactpoiiku OK», B IpOTUBHOM ciiydae BHIBOAUTCS UHGOpMaLUs
00 ommoOKax.

Bakpbitue oknHa «Coxpanuth B ®AMIT XX» HpOU3BOAMTCSA IIPH BBIOOPE SIEMEHTA MEHIO

«3aKpbITHY.
@aiis1 JaHHBIX HACTPOMKH COCTOMT W3 JIBYX uacteil. IlepBas yacTh — mapameTpbl HaCTPOMKHU
npubopa u TekcToBas uH(Opmauus, BTOpas dYacTb — TrojiocoBoe cooOmienne. Ob6e wyactu

3allMCBIBAIOTCS B (paily1 He3aBUCUMO Jpyr OT Apyra. ['onocoBoe cooOrieHue (4acTh 2) 3aruchiBaeTcs B
SHEpProHEe3aBUCUMYIO NaMATh (B (aii) B pexXMMe pealbHOr0 BPeMEHH, KOrJa BbIOpaH 3JE€MEHT MEHIO
«Ckasatby». Ilapamerpsl HacTpoilku (4acTe 1) 3amMchiBalOTCS B 3HEPrOHE3aBUCHUMYIO MAMATH NPU
BbIOOpE 311eMeHTa MeHI0 «COXpaHuTh B (paitim».

Ecnn nedexrockonucT 3amucan rojiocoBoe cooduieHue (4acTh 1), HO He BBINOJHUI 3alKCh
JTAHHBIX HACTPOWKH (4acTh 2), TO B KapTe (ailioB HACTpOeK JaHHBIN (aiin Oymer oToOpakeH Kak He
cogepxaumii uHopmaruu. Ilpu mombiTke 3arpy3ku 3toro (aiina OyaeT BBIBOAUTCS COOOIIEHHE
«HET JAHHBIX B @AﬁﬂE», HO T'OJIOCOBOE COOOIIeHHE OYeT BOCIIPOU3BOIUTCS HA TUHAMHUK.

ANTOpPUTM 3allUCH JAHHBIX HACTPOMKH B DHEPrOHE3aBUCHUMYIO IaMAThb BHadajle IPOU3BOIUT
CTHpaHME CTapblX JIaHHBIX B HEH, a 3aTeM 3amnMchiBaeT HOBble JaHHbIe. [loaToMy, eciu B dailne yxe
Obula coXpaHeHa Kakas-InO0 HacTpoiika mpubopa U MPOU3BOAUTCS 3alMCh HOBOM HACTPOMKH B HETO,
TO B pe3yJibTaTe 3TOT (aiis OyaeT coepaTb HOBYKO HACTPOHKY.

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

- ABto - npocmotp unpopmanuu (JIA/HET),

- ABrto - npocaymuBanue (JJA/HET),

- CTEPETD BCE!

[Tepexon K 3TUM 3J€EMEHTAM MEHIO TPOU3BOINUTCS KHOIIKAMU ™, ecn 3aKpBITHI BCE JOYEPHUE OKHA.

OJeMEHTBl MEHIO «ABTO- MPOCMOTP UHPOPMALIUN» U «ABTO- MPOCIYIIMBAHUE)» UCIOIb3YIOTCS
JUIs OBICTPOTrO HAaXOXJIEHUS HACTpoWkH. Mes cocTouT B TOM, 4TOOBI U MEPEMELICHUN MapKepa 1o
syelikaM (aillloB aBTOMaTHYECKHM OToOpaxanack oOmas wuHpopMmanMs O HacTpoiike u (Win)
ABTOMATHUYECKH BOCIPOM3BOIMIIOCH FOJIOCOBOE COOOILIEHHE.

Ecin B anemeHTax MeEHIO «ABTO- ...» YCTaHOBUTHh «J{A», TO B HIKHEH 4YacTH HKpaHa
HOSBISIOTCS JIOTIOJIHUTENbHBIE OKHAa C¢ uH(popmanuei o Hactpoiike Puc. 6.9.2. Ilpu ycrtaHoBke
Mapkepa Ha sd4elky aiina uHpOpManus B OKHAaxX aBTOMAaTHMYECKH OOHOBISETCS, HauyMHAETCs
BOCIIPOM3BEICHHE TOJIOCOBOTO COOOIIEHHsSI JTAaHHOTO (paiiia.

Bei6op snementa menio «CTEPETBH BCE!» oTkpeiBaeT OKHO cTHpaHus (aijiOB HACTPOEK.
31ech UMeeTcs MHIUKATOp mpouecca ctupanus u jaBa siemeHta MeHio «CTUPAHUE» u «Beixony.
OueBUIHO BBIOOD 371€MEHTa MEHIO «BBIX0/» 3aKphIBaeT JAHHOE OKHO.

[Tpu Be1GOpe snmementa meHio «CTUPAHUE» npousBoauTces mojiHoe CTUpaHUe Bcex (ailnos
HACTPOEK BMECTE C T0JIOCOBBIMU coolIeHussMu Puc. 6.9.3. 3toTt nporiecc mpo1okaeTcs: npuMepHo 7-
10 cexyHn. B Teuenue 3Toro BpeMeHH NOJHOCTHIO OJIOKUPYIOTCS peakIMi BCEX KHOIOK Ha MepeaHei
naHeu nNpruodopa 3a UCKII0YEHNEM KHOMKH «Bi-Bbikimy.

BHUMAHME! He cBoeBpeMeHHOE NpepbIBaHHE IpoLiecca CTHUPAaHUS SHEProOHE3aBUCUMOU
aMsTH MOKET NMPHUBECTHU K BBIXOJLy €€ U3 cTposi. [loaTomy 3amperaeTcst BHIKIIOYATh TPUOOP BO BpeMst
cTHpaHus (aiios.
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Puc. 6.9.3. TIpouecc ctupanus QaiinoB HacTpoek nocie Bbioopa 3nementa MeHio «CTUPAHUEY.

[Tponecc cTupanus QaiiioB 0ToOpakaeTcsi Ha UHAMKATOPE B BUJE IBUKYILEHCS IUPOKON JTMHUH.
Howmep ctupaemoro ¢aiina BeIBoIUTCS B LIEHTpe UHAMKaTopa. [lpu ycnemnoM ctupanuu Beex (aiiios
Ha 9KpaH Bblaaercs coobmenne «Crupanue Hactpoek OK». Ecnm Obutn oOHapykeHbl OIIMOKH, Ha
9KpaH BBIBOJUTCA coobuieHne o6 ommoOkax. [locne Bcex Bbllle yKazaHHBIX JIEHCTBUIA MPOU3BOAUTCS
oOHOBIIEHHE KapThl (paii1oB HacTpoek. Bee sueliku (paitiioB CTaHOBATCS MYCTHIMH.

7 MeH10 pe:xxuma padoThl «Y3 KOHTPOJIb»

B PEXKUME YIBTPA3BYKOBOT'O KOHTPOJIA ONEpali CTPYIIIIMPOBAHLI B I'TaBHOM MCHIO CICAYIOIIUM

obpazoM:
- DkpaH,
- Cenexrop,
-  OyHKIUH,
- Crom.

Huxe npuBoauTes onucanre yCTpOHCTBA U pabOThI MEHIO.

7.1 MeH1o «Ikpan»

Menro <<31<pan» B PCIKUMC «yY3 KOHTPOJIb) ITOJIHOCTBIO HACHTUYHO MEHIO ((3Kpal-l» B PCIKHUME

«Hactpoiika» (cm. II 6.2.).

HanomHuM, 4TO MEHI0O «JKpaH» IpEIHA3HAUEHO JI1 YCTaHOBKHU

apaMeTpoB OTOOpaKEHUs YIbTPAa3BYKOBBIX CUTHAIOB. B HeM MMEIOTCS BO3MOKHOCTH YCTaHOBKH
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YYBCTBUTEIBHOCTH IMPHEMHHUKA, IIMPHHBI M CMEIICHUS Pa3BEPTKH, a TaK)KE YCTaHOBKA Pa3METKH
Pa3BEPTKH.

7.2 Menio «CejiekTop»

Menio «CesiekTop» B pexuMe «Y3 KOHTPOJb)» TaKkKe HACHTUYHO MeHIo «CesleKTOp» B
pexxume «Hacrpoiika» (cMm. I 6.3.). JlaHHOe MEHIO mpeaHa3HA4YeHO JUIsi BHIOOpa YIbTPa3BYKOBBIX
CUTHAJIOB (CEJIGKTUPOBAHMS) U I M3MEPEHMs] UX MAapaMETPOB: aMIUIUTY[Ibl, BPEMEHU 3aJEPHKKHU,
koopauHat gedexra H, X,Y

7.3 MeHo «DyHKIHNI»

Crpyktypa MeHIO «@®yHKmuUM» mnokazaHa Ha Puc. 7.3.1. JlaHHoe MeHIO mpejjaraet ps
CEPBHCHBIX ONEpalliii HaJl yIbTPAa3BYKOBBIMU CUTHATIAMU:
“3anoMHUTE” ,

- “IIpoGer”,

- “Anammz”.

OyHKIUA «3alIOMHUTH» aAKTUBUPYETCS KHOMKOM «l, €CIIM MapKep YCTaHOBJIEH Ha 3TOT IyHKT. B
MOMEHT Ha)aTHs KHOIKH ) pa3BepTKa yIbTPa3BYKOBBIX CUTHAJIOB 3allOMHUHAETCS W BBIBOJUTCS Ha
skpaH. B otnuune ot MeHio «CTOm» TEKyIIKe YIbTPa3BYKOBBIE CHUTHAJbBI MPOJIOJIKAIOT OTOOpaKaThCs
Ha dKpaHe. TakuMm oOpa3oM, Ha dKpaHe HaOmOgarOTCs ABe pa3BepTku. OnHa cTaTHyeckas, apyras
nuHamu4deckas. DyHKUUA «3alOMHUTBY» HCIONb3YeTCs ISl KaueCTBEHHOTO CPAaBHEHMsSI CUTHAJIOB,
HaIpUMep 3XOCHUTHAIA OT KOHTPOJIBHOTO OTpakaTels B 00pasiie U 3X0CUrHaia oT aedeKra.

Be130B cenexropa npobera.
[lepenaua ynpasneHns
CEIICKTOPY

OkHO mapaMeTpoB MapKepa npobera

Am=-072 nb (Qxpar)  Xm= 50,7 Mm
Tm= 47,666 Mxc Ym=42,6 MM 3AMOMHHATE

Ipoder

Anamm3

OKHO U3MepeHHUs yCIOBHBIX Pa3MepOB

Al=-06,4 nb (Oxpan) AX =23 MM
AT =2,750 mxc AY =2,6 MM

Be130B Mapkepa npobera.
[Nepenaua ynpasneHus

Mapkepy

[Nons ynpaBineHUst OTM €YEHBI XKUPHBIM IPUPTOM.
CrpenkaMu MOKa3aHbl BEI30BBI JOYEPHUX OKOH.

Puc. 7.3.1. CtpykTypa ynpaBisitoniero MeHo «OyHKITUN.
Oyukuus «IIpober» mpeaHaszHaueHa aas GopmupoBaHHUsS orudaromieil mpobdera XOCUTHAA.

[Ipu BbIOOpe (yHKIMHM KHONKOW ) Ha pa3BepTKe MOSBILETCS Mapkep MpoOera, aHaIOrMYHBIN
cenektopy. B crpoke «IIpober» BBIBOIUTCS MOACKA3Ka.
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3neck kHOmKH T, =, =, ¥ COOTBETCTBEHHO TEpeMeIaoT MapKep mpobera 1o skpany. C MOMOIIBIO
Mapkepa mpoOera HEOOXOIMMO 3axXBaTUTh O3XOCUTHaN, 3ateMm, nepememas [I9I1 mo wuznenuio,
MPOBECTH CKaHWpoBaHue jaedekra. Ha oskxpane Oymer dopmupoBarhcsi orubaromas mpobera
9XOCHTHAJIA B BUJIC ITYHKTHPHOW JIMHUU.

[Ipy moBTOpHOM Ha)xxaTMM KHOINKH  Mapkep mpoOera mpomajgaer, a orudaromias mnpodera
octaercsi Ha sKkpaHe. Eciu Tenepb cHOBa HaxkaTh KHOIIKY , orubaromas npobera Oyner cOpouieHa B
HOJIb M CHOBa IMOSIBUTCSA Mapkep mpoOera, T.e. mpuOOp TOTOB K HOBOMY akTy (GOpPMHPOBaHUS
Orudaromien.

[Tocne Toro kak orudatomias nmpodera chhopMupoBaHa Ha SKpaHe, MOKHO TPOBECTH U3MEPEHUE
ee nmapaMeTpoB. I 3TOTO CIYKUT QYHKIUS «AHATH3Y.

[lpu ycraHOBKE Mapkepa Ha CTPOKY «AHAU3» MOSBISACTCS JOYEpPHEE OKHO MapaMeTpOB
mapkepa npobera (cMm. Puc. 7.3.1.), a Ha pa3BepTke MOsBISETCA caM Mapkep mnpoOera. Ha skpane
ocTaeTcs TOJIbKO Orubdaromas npodera, a pa3BepTKa 3XOCUTHAIOB HE BBIBOJUTCS.

Ecmm crpoka MeHO «AHanu3» He BbiOpaHa (4YepHbId (OH Mapkepa), TO OTOOpakaeTcs
JI0OYepHEee OKHO C MapaMeTpaMH Mapkepa mpoOera. 3/1ech BBIBOJSITCS MapaMeTpbl TOUKH, HA KOTOPYIO
yKa3bIBaeT Mapkep mnpobera: Am — ammiauTyga orubaromieit, Tm — wmpems 3aaepxkku, Xm —
koopaunara X, Ym — koopauHaTa Y.

Ecnu crpoka meH0 «AHamu3» BbiOpaHa (Oenblii ()OH), MPOU3BOAMTCS aHAIW3 OTHOAOIICH
npobera B paiioHe Touku Mapkepa. Haxoaurcs MakcUMyM MHKa OTMOAoIIeH, 3aTeM Ha ypoBHE —6 b
OT HEro OIpEIeNAeTCs IUPUHA OTHUOAONICH M PAaCCUMTHIBAIOTCS MapaMeTphbl JaHHOro muka: Al —
amruntyna nuka, AT — mupuna nuka (Mkc), AX — ycinoBHas mmpuHa nedekra (Mm), AY — yciaoBHas
BbicoTa Jnedekta (MM). [lpudem pacyer yCIOBHBIX pPa3MEpPOB IPOBOJUTCS B COOTBETCTBHH C
NIeiCTByIONE HacTpoiikoil riybuHomepa. Ecnu anropuTm aHanmmsa 3aBEpUIMICS YCMEnrHO (MUK
HaliJIeH ¥ BCE pacyueThl BBIIOJHEHBI), TO MOSBISIETCA JI0UepHEe OKHO U3MEPEHUN YCIIOBHBIX Pa3MepoB,
B KOTOPOE BBIBOJAATCS PE3yIbTaThl 00PaOOTKH MHKA OTHOAIOIICH.

7.4 Menmw «Crom»

JlaHHBII MYHKT MEHIO HE MMEET JIOMOJIHUTEIbHOTO OKHA. BbiOop myHkTa «CTOM» OCTaHaBIMBAECT
TUHAMHUYECKOE  OTOOpaXEHHME  YJIbTPA3BYKOBBIX  CHUTHAJIOB. PasBeptka  nedexrockona
«3aMOPAXKUBACTCS.

Mento «Ctom» MOXeT paboTaTh COBMECTHO ¢ MeHIO «CejieKTop» U MeHIO «DYHKIMN».

7.5 Opraﬂmaunﬂ MEHIO COXPAHCHUSA JAHHBIX YJILTPAa3BYKOBOI'0 KOHTPOJIsA

Ilepexon K 3amucu JaHHBIX YJIBTPAa3BYKOBOTO KOHTPOJISI NPOM3BOAMTCS B pexkuUME «Y3
KOHTPOJIbY» NMPH Ha)kKaTUM KHOMKHU «/lanHble». Ha skpan mpubopa BBIBOAUTCS OKHO 3aIMCH JaHHBIX
Puc.7.5.1. Ilepexn Tem, kak 0TOOPa3UTh OKHO, TPUOOP BBHIMIOIHSET CIEAYIOIINE ASHCTBUS:

1. TlpousBoauTCs MOMCK HEPBOr0 CBOOOAHOTO (aiiyia JaHHBIX YJIBTPA3BYKOBOI'O KOHTPOJS B
YHEPrOHE3aBHCHMON TamaATH. B TepBoil crpoke okHa «3amuch gaHHBIX B DA XXX»
otoOpakaeTcs HoMep (haiina, B KOTOPBIN OyIyT 3alIMCaHbl JaHHbIE.

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

3. ®opmupyercst OJIOK JaHHBIX ACHCTBYIOIIEH HACTPOWKK MpuOOpa. TH JaHHBIE BIOCIEICTBUU
Oynyt 3amucaHbl B (aitn Y3 KOHTpOJS JUIsl TOro, 4TOOBI MOXHO OBUIO BOCIIPOU3BECTH
HACTPOIKY B PEXKHME IIPOCMOTpA.

4. Bo BTOPYIO CTPOKY OKHA CUHUTBIBAE€TCS TEKYILAsl AaTa U BPEMsL.
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5. B Hmxke crepyomue CTPOKM OKHa CUMTHIBaeTcs HWHMopmaius o mpeoOpasoBarene (cwm.
Puc.7.5.1.).

6. JlanHble mpo3By4YHBAHMS MOJATrOTaBIMBAIOTCS K 3amucd B (aiiil. DTO CUTHaibl Ha pa3BepTKe
npubopa, curHaibl U3 MeHo0 «DyHKUWH, 3alOMHUTB» M oOrubaroniye mpodera CHUTHAJIOB,
co3nanublie B MeHI0 «DyHkimu, [Ipodery.

Ecnu HYy)KHO OTMEHUTH 3alUCh, HAKMUTE KHONKY «/laHHBIE» enie pa3 WM HaXKMUTE KHONKY «Y3
KoHTpoIb». OkHO «Bamuch gaHHbIXx B ®AMJI XXX» npomagaer. Jist IPOXOIKEHHS KOHTPOJS
otmeHuTe BIOOp MeHIo «CTOIy.

Ecnu Bce ¢aiinbl Y3 KOHTpOIIS 3amicaHbl B YHEPrOHE3aBUCUMYIO MaMsTh, TO MPHU HaXaTHH
KHOTIKH «JlaHHbIe» BeIBOAUTCS OKHO «Ilamsath manabix Y3K 3ATIOJIHEHA! ...» (cm. Puc.7.5.1.).

[lepexon B pexuM MPOCMOTpPa JaHHBIX YJIbTPA3BYKOBOTO KOHTPOJISI MPOU3BOAMUTCS BHIOOPOM
anementa MeHo «llepexon B mpocmotp». Bo3Bpar u3 pexumMa mpocMOTpa OCYILIECTBISETCS 10
HaXXaTUi0 KHOMKH «Y3 KoHTpoiby. Ecnu Haxars kHonky «HacTtpoiika», mpubop mepexoguT B 3TOT
PEXKUM.

Urtak, B okHe «3amuch maHHbIX B GAMIT XXX» mepen Tem, kak COXpaHHTb (aiiy, HYXHO
BBECTU KOMMEHTApUU U CO3/IaTh TOJIOCOBOE COOOIIIEHUE.

BBon TekctoBoil mHpopMmanuu. YCTaHOBUTE MapKep Ha OAHY M3 CTPOK KOMMEHTapuil H
HaXXMUTE KHONKY . Torga B pegakTupyeMoil CTpOKE MOSIBIISIETCS MUTAIOUIUMN KypcOp U BBIBOJAMTCS
OKHO C TabIHIeil CHMBOJIOB. 3/1€Ch KHOMKaMH T, <=, =, ¥ yKa3bIBaeTCs CUMBOJ B TaOIUIIE, KHOMKOM
 mpou3BOAUTCS Mepeaada 3TOro CUMBOJIa B CTPOKY. CUMBOJI BBOAUTCS B CTPOKY B O3ULIUU Kypcopa.
[Ipu 3TOM Kypcop nepexoquT B CIEAYIOUIYIO TO3UIUIO.

OxkHO ¢ Tabnuuel cuMBOJIOB ucnonb3yeT kHomku F1, F2, F4. B HmkHell yacTu OKHa ecTh
nojackaska pabotrel kHomok. Kuomkamu F1, F2 mnpousBoauTtcs mnepeMmenieHue Kypcopa B
penaktupyeMoii ctpoke. [Ipu HaxaTuu kHonku F4 okHO ¢ Tabnuieil CHMBOJIOB 3aKpbIBaeTCs, IPUOOP
BBIXOJIUT U3 PEKUMA PEIAKTUPOBAHUS CTPOKH.

["osiocoBOE COOOIIEHHE HAUYMHAET 3alUChIBATHCS TPU BBIOOpE 3neMeHTa MeHio «CKazaThb.
VYcTaHoBUTE MapKep Ha 2JIEMEHT MeHIO «CKa3aTh» U HAKMUTE KHONKY . Torga Bkiroyaercs 3anuch
3BYKOBBIX CUTHAJIOB C MUKPO(OHA, BCTPOEHHOT'O B MPUOOD, a Ha 3KpaHe 0TOOpakaeTcsi OKHO Ipolecca
3anucu ¢ 3arojoBkoM «'OBOPUTE!». JlaHHOE OKHO HCIIOJIB3YeT KHOIIKH T4 s peryaupoBKU
YyBCTBUTEIBHOCTH MHUKpPO(OoHA. OKHO COAEPKUT CTPOKY TMOACKAa3KU «YCUIICHHE N, CTPOKY
ko3 dunrenTa nepenaun ycunutens (1b). B HuxkHel cTpoke OKHA BBIBOAUTCS TEKYILEE BPEMsI 3alIUCH
roJ0coBOro coobienus. Mimeercs Takke MHANKATOP MHTEHCUBHOCTH 3BYKOBOI'O CHTHAJIA.

Ecnu B npotiecce 3anucu roiocoBoro COOOLIEHNs HaXkKaTh KHOIIKY «, TO 3alMch IMpeKpalaercs,
okHO «['OBOPUTE!» nponagaer. Kpome Toro, 3anuch npekpamaeTcs aBTOMaTHYECKH 110 UCTEYEHNUN
BpemeHHu 31,7 cexyHn.

Crnenyer OTMETHTb, UTO TOJIOCOBOE COOOILEHME 3amUchiBaeTcs MpsMoO B dailnm B
SHEeproHe3aBUcUMOi mnamaTu. [losToMy, ecinm co3maTh TOJIOCOBOE COOOIIEHHE, HO HE COXPAHATh
JaHHbIe B (ailil, TO B AajbHEHIIEM TP MPOCMOTPE JAaHHBIX KOHTPOJIS 3TOT (ailn OyneT oToOpaxarscs
KaK He cojiepKaluii ”HPOpMaLnu. A TOJI0COBOE COOOLIEHNE MOXKHO OyIeT MPOCITyIaTh.

OnemeHT MeHI0 «lIpociymaTey HCnosb3yeTcs Ui IPOBEPKU KauecTBa CO3JaHHOI'O T'OJIOCOBOIO
cooOmIeHns. YCTaHOBUTE Ha HEro Mapkep M HaxmuTe KHOMKY . ToTuac HayMHaeTcs: BBIBOX
3BYKOBBIX JAaHHBIX Ha JUHAMHK, YCTaHOBJIEHHBIH B NMpUOOpE, W HA HKpaHE OTOOpakaeTcsi OKHO C
3aronoskomM «CJIVIIIAMTE!». Bo BpeMsi OTOOpaKEHUSI OKHA KHOTIKHU Tl YIPaBIISIOT TPOMKOCTBIO.
Bo BTOpOIi cTpoke OkHa oTOOpaxkaercs: mojckazka «'poOMKOCTb T I». B TPETbEN CTPOKE IMOKA3aH
Kod(ppuuMeHT mnepenaun ycuiurtenas BocnpousBeneHus (nb). B HuwkHelt cTpoke oToOpaxkaercs
TEKyllee BpeMs ToJocOBOro coolmeHuss (c). B mpaBoit wacTu OKHa MMeeTCs HWHAWKATOP
MHTEHCUBHOCTH TOJIOCOBOrO cuTHaia. Ilo OKOHYaHMM TPOUTPHIBAHHUS COOOIIEHHUS JUHAMHK
otkimouaercss u okHo «CJIYIIIAWTE!» nponamaer. MOXHO IpeKpaTUTh BOCIPOM3BEICHHE PaHBIIE,
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Ha)kaB Ha KHOMNKY «J. [loBTOpHOE Ha)xaThe Ha KHOMNKY  MHUIUUPYET BOCIPOU3BEACHUE C CaMOI0

Hadalia.

OKHO 3aIHCH JaHHBIX IIpu 3anomHeHnN MTaMATH Y3
VY3 koHTpOIS KOHTPOJISl BBIBOJJUTCS OKHO
coo0meHNs
3anuch NTaHHBIX B DA 067 TTamsate maraex Y3K
Hata 10.01.03r. 13:05 3ATIOJIHEHA !
3anuch HEBO3MOXKHA
T'OBOPUTE ! Hudopmarus o II911
------------------- 11121-2,5-65°-214 Tlepexo B PoCMOTP
Vewenne T Ne 041-02.03
+38 b 00-0000000000-00-0
12,0c¢ i
KomMeHnTapun

HUHHHHAHBHRHHH RS
IR R

Ckazartb
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CITYILAMTE ! /

___________________ CoxpaHuTh B (aiin

I'pomkocts T4 Ilepexon B mpocMOTp
+21 nb
093¢ i

0 12345¢6789
ABBTI TE K3 HH
KJAUMHONODPCTY
® X Y IWIBb blb 3
IO A - # N; , ° O

Fl<= F2=> F4-Bsxonx

Penaktipyempbie mMoJisi OTM €4CHBI JKUPHBIM HMIPHATOM.
DeMEeHTBHl MEHIO, B KOTOPBIX IPOM3BOAUTCS TIEPEX0]T
MEX/y OKHAMH , YKa3aHbl KDaCHBIM LIBETOM.

C’[’peJ’IKaMI/I IMMOKa3aHbI IEPECXO bl MCIKAY OKHAMU MCHIO.

Puc. 7.5.1. CTpykTypa MEHIO 3arucu

JAHHBIX YJIBTPa3BYKOBOT'O KOHTPOJIS.

Ecniu Bo3HWKIIAa HEOOXOAMMOCTh H3MEHUTH TOJOCOBOE COOOINEHHE, €ro MOXKHO CO3/aTh
3aHOBO. [yt aTOTO BBHIOEpHTE IIEMEHT MeHI0 «CKa3aTh» U CHOBA CKaXXUTE COOOIIICHUE.

3anuce B ¢alil JaHHBIX YIBTPA3BYKOBOTO KOHTPOJISI OCYIIECTBIISIETCS BHIOOPOM JJIEMEHTA
MeHI «CoxpaHuTh B (aitmy. JlaHHbIE, TOTOTOBIICHHBIE PU BHI30BE OKHA «3aluch JaHHBIX B OANII

XXX» U yCTaHOBJIEHHBIE B €r0 3JIEMEHTaX MEHIO

— 3anuckiBatoTcsa B (aitnn. Ecnaum 3anmuchk qaHHBIX B

HHEProHE3aBUCUMYIO MaMsTh Mpouuia 0e3 omuOOoK, Ha 3KpaH BBIBOAUTCA cooduieHue «CoxpaHeHue
naHHbIx OK», B IpOTUBHOM cily4ae BbIBOJUTCS HHGOpMalus 00 omuoKax.

8 PexuM npocMoTpa JaHHBIX YJIbTPa3BYKOBOT0 KOHTPOJIS

HCpCXO,Z[ K IPOCMOTPY PE3YJIbTATOB YJIbBTPA3BYKOBOI'O KOHTPOJISA OCYHICCTBIACTCA B PCIKHUME «Y3

KOHTPOJIb» U3 OKHAa COXPAHCHUA NAHHBIX «3amnmch

nauubx B DAMIT XXX» mocie BBIOOpA AIIEeMEHTa

MmeH1o «Ilepexon B mpocMoTp». Buj 3kpaHa B 3TOM pekuMme nokasad Ha Puc. 8.1.
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Puc. 8.1. Bun skpana npubopa B pexkuMe IMpoCMOTpa JJAaHHBIX YIbTPa3ByKOBOTO KOHTPOJIS.
A). U306pakenne s3xocurnanoB u3 ¢aina 003. b). B daiine 166 HeT naHHBIX.

B pexxume mpocmoTpa npubop BBIBOAUT Ha 3KpaH JaHHble U3 (aiinos. [Ipuyem u3 kaxmoro
¢aiina 3arpyxaercss HacTpoiika npubopa. OToOpa’keHHe CUTHAJIOB M H3MEPEHUE HMX IapaMeTpoB
IPOM3BOJUTCS COIJIACHO 3TOM HACTpOiiKe, T.e. BOCHPOM3BOJATCS BCE YCIOBMSA, KOTOpbIE ObLIM B
MOMEHT 3amnucu JaHHbIX. [Ipu mepexoge B peXUM HPOCMOTpa BBIBOAUTCS HHGoOpMaunus U3
nocienHero (aiina, 3aIMCaHHOTO B YHEPTOHE3aBUCUMYIO [AMSTh.

Homep aiina, a Tarkke para M BpeMs €ro 3alMcu Bcerga OTOOpakaeTcsi B OKHE
pAacIIoyI0KEHHOM B JIEBOM BepXHeM Yriy 3kpaHa (cM. Puc. 8.1.). Eciu B ¢aiisie HeT JaHHBIX, MOJI€ AAThI
3aI0JIHACTCSA CUMBOJIOM «#».

B pexume nmpocMoTpa ecTh I'NTaBHOE€ MEHIO, OPraHM30BAHHOE B BHJIE OKOH B HMXKHEW 4YacTH
9KpaHa. BBI30B 3/1€MEHTOB TIJIABHOTO MEHIO MPOU3BOAMUTCS NpU HaxkaTuM KHomok F1 — F4,
pAacIoIoKEHHBIX M0JI OKHAMU. [ JTaBHOE MEHIO COAEPIKUT CIEAYIOIINE SJIEMEHTHI:

1. «paitn XXX» - npocmoTp nHpopmanuu B ¢aiie.

2. «Kaprta namsaTu» - 0630p 3al0oJIHEHUS MaMsATH, CTUPAHUE JaHHbIX.

3. «CenexTop» - U3MEpEHUE NMapaMeTpoB YIbTPAa3BYKOBBIX CUTHAJIOB.

4. «DyHKIUNY - IPOCMOTP CUTHAJIOB, NMOJyYEHHBIX B AaHAJOTMYHOM MeHIO «DYHKIIUN» B PEKUME

«¥Y3 KOHTPOIIbY.

Ecnu ¢aiin He conmepkuT uHPOpPMALMU, 3JIEMEHTHI INIaBHOTO MeHI0 «Cenektop» U «DYyHKIUN»
6nokupyrores. x n3obpakeHue He BBIBOAUTCS Ha 3KpaH. OmucaHue paOOThI JIEMEHTOB TJIaBHOTO
MEHIO PUBOJUTCS B HIDKE CIEAYIOIUX Maparpagax.

8.1 Menro «Daiiia XXX»

JlanHOe MEHIO aKTMBU3HMpYyeTCs Mociie HaxkaTus Ha kHomky F1. Ha skpane mpubopa B BepxHeM
TIPAaBOM YIJTy TOSBIISETCS OKHO ¢ 3aroioBkoM «DAMIT XXX». CrpykTypa MeHIo roka3ana Ha Puc. 8.1.

Dnement Menio «PAMIT XXX» npeHasHaueH s ykazaHus HoMepa (aiina. YCTaHOBHUTE HA
Hero Mapkep. IIpu HaxaTMM KHONKHM —> TPOU3BOJUTCS NEpexo] K cieayrouiemy ¢aiily, a mnpu
Ha)KaTUH KHOTIKHM <— OCYIIECTBIISIeTCs epexo]l K npeasiayniemy ¢ainy. Homep ¢aitna nsmensiercsa Ha
equauIty. Comepkumoe (paitia aBTOMaTUYECKH BBIBOJIUTCS Ha DKPaH.

Ecin ycTaHOBUTH Mapkep Ha s1eMeHT Menio «DAMJT XXX» n Haxars KHONKY o, mpubop
YCTaHABJIMBAET PEXUM MOCHUMBOJIBHOIO pedakTUpoBaHus Homepa (aiina. Ilone mapkepa ctaHOBHUTCA
oenbiM. [losiBnsieTcss Kypcop, OTMEUAlOUIMI penakTupyemblii CHMBOI B Homepe ¢aitna. Temnepb
KHOITKAMH <—, —> M3MEHSETCS TO3HIHsS Kypcopa, a KHOMKamu 1, ¥ pemaktupyercs HoMep B JaHHOI
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no3uuu. [Ipy NOBTOPHOM Ha)XaTUM KHOTKH ! PEKUM MOCUMBOJIBHOTO PEIAKTUPOBAHUS OTMEHSIETCS.
[Tone Mmapkepa CTAHOBUTCSI YEPHBIM.

ITocne ycTaHOBKM Mapkepa Ha 3TOT 3JIEM €HT Bribop u3 crimcka:
MEHIO KHOTIKH <—, —> HCHOJB3YIOTCS VIS HET
yKa3aHus HoMepa Qaiina. ABTO

HET

@ AT XXX
[IpocmoTp

Cnymath HET
Cxkazatb CHOBa

Bri6op u3 cricka:

HET
PenmakTipyemebie Mot OTM €4CHBI JKUPHBIM IIPHAPTOM. T'OBOPUTE! ABTO
DIIeMEHTBI MEHIO, B KOTOPBIX MPOU3BOUTCS IEPEX0S] | | ===—==mmmmmmmmmmm—-
MEX/ly OKHAMH , YKa3aHbl KPACHBIM I[BETOM. Yemnenne T4
CrpenkaM¥ OKa3aHBI EPEX0.Ibl MEKAY OKHAMHU +38 b
MEHIO. 12,0¢c i

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

OnemeHT MeHio «lIpocMoTpy» mpenHasHaueH s BBIBOJA COIYTCTBYIOIIEH HHGOpMaLUU.
VYcTaHoBUTE MapKep Ha AAHHBIM JJEMEHT MEHI0O M HaXMHUTE KHOIKY . Ilosle mapkepa craHoBUTCA
6enbiM. [losiBisieTcst kypcop noxa Hagnucbio «IIpocmoTp». OJHOBPEMEHHO Ha 3KpaHE MOSBISAETCS
OKHO, B KOTOpPOM oOTOOpaxaercsi HoMmep (aiina, nata u Bpems, uHpopMmanus o0 yIbTPa3ByKOBOM
npeoOpa3oBaresie U 7B CTPOKM KoMMeHTapuil. [IoBTOpHOE Ha)kaTHe Ha KHOMKY « OTMEHsIET BBIOOp
JJIEMEHTA MEHIO, OKHO IPOIaJaeT.

OnemeHT MeHIO «IIpocMOTp» MMeeT peKUM aBTOMAaTUYECKOro mpocMoTpa uHpopmauuu. s
BbIOOpa 3TOr0 peXHMa YCTAHOBUTE MapKep Ha 3jJeMeHT MeHio «[IpocMoTp» M KHONKaMu <—, —»
ycraHoBute Haanuchk «IIpocmorp ABTO». Torna oxHo ¢ mH(opmanueil ocraercs Ha 3kpane. Ilpu
U3MEHEeHUH HoMepa (ailia CTpOKM B OKHE aBTOMaTudecku oOHoBisitorcs. Ecnm ykazats «IIpocmotp
HET», pexxuM aBTOMaTHYECKOT0 IPOCMOTpa MH(POPMAIIUK OTMEHSETCS.

AHaJIOTMYHBIM 00pa3oM paboTaeT aieMeHT MeHIo «Cnymatey. [Ipu ero Beibope KHONKOHM « Ha
JMHAMUK BOCIIPOU3BOIMTCS TOJIOCOBOE COOOIIeHNE U3 aHHOrO ¢aiina. [ToBTopHOE Ha)kaTHe KHOMKHU
+ 3akaHuMBaeT Boclpou3BencHHE. Bo BpeMs BOCIIPOM3BENEHUS I'0JI0CA HA DKPaH BBIBOAMUTCS OKHO,
KOTOpOE MOKa3bIBaeT mpoliecc BocrpousseaeHus (cm. Puc.8.1.2.). 3necy kHonkamu ™ perynupyercs
rpoMkocThb. [1o okoHuaHnuu npociymuBanus (uepes 31,7 ¢) JaHHOE OKHO MPOMaiaeT.

OnemeHT MeHIO «CiymaTb» HUMEET pPeXUM aBTOMATUYECKOTO IMPOCIYIIMBAHUSA T'OJIOCOBOTO
cooOuieHns. YCTaHOBUTE MapKep Ha JaHHBIA 3JeMeHT MeHI0. KHONKaM# ¢—, — YCTaHOBHTE HAAIHUCh
«Cnymate ABTO». Toraa, npu u3mMeHeHUN HoMepa (aiiia, IpoCIyIIMBaHUE TOJIOCOBOTO COOOIIEHHS
IIPOUCXOJUT aBTOMATH4ECKH. [laHHBIN pexxuM oTMeHseTcsl ycTaHoBKOM «Ciymate HET».

Ha pucynke 8.1.2. moka3aH »3kpaH JeQeKTOCKONa B pEXUME MPOCMOTpa JaHHBIX
yABTPA3BYKOBOTO KOHTPOJs. 3/1€Ch BBIOpPAaH 3JIEMEHT IIaBHOro MeHio «pain 003» u ycTaHOBIIEHBI
PEXKUMBI aBTO- IIPOCMOTPA U aBTO- IIPOCIYIINBAHUS.

B menro «DAVIT XXX» nMeeTcst BOSMOXKHOCTD H3MEHEHHS FOJI0COBOTO coobmenus. JIis 3Toi
[ENMH CIYKUT d7eMeHT MeHIo «Ckazath cHoBa» (cMm. Puc. 8.1.1. u Puc.8.1.2.). Ilpu ero BeiOOpe
otobOpaxkaercs okHO ¢ 3aronioBkoM «['OBOPUTE!» u npousBoauTcs 3amMch rojl0cOBOrO COOOIIEHUS.
IIpouecc 3amucu TOYHO TAKOM K€, KaK B MEHIO COXPAHECHMS NAaHHBIX HACTPOMKM WM JIaHHBIX
yABTPA3BYKOBOTO KOHTpOJIL. ClielyeT HalTOMHUTB, YTO HOBOE TOJIOCOBOE COOOIIEHUE 3aUChIBACTCS HA
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MECTO CTaporo B 3HepFOHe3aBHCI/IMOﬁ IMaMsTH. CJ'Ie,Z[OBaTeJ'IBHO, CTapo€ ToJIOCOBOC COO6H_[€HI/IG B

JaHHOM (haiijie poraaeT.

PAMN 003

DANN 003 b 31,0+00.0A6¢ :
MpocroTp ABTO

03,10,02r 1245

{ Coyware  ABTO
| CrazaTe cHoBa

PAAN 003

QM porkocTe

H4z1 aE
dore. B
|l =]

PANN 003
Nata 03.10.02r 12:46

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

FWOE ME326 KOTENNSZd

1124AC0E HENPOBAF

Puc.8.1.2. Pexxum npocMoTpa AaHHBIX YITPa3ByKOBOI'O KOHTPOJISL.
Menro «daiin XXX» npu Beidope pexxuma «ABTO» B anemenTax mento «lIpocmotp» u «CoaymaTsy.

8.2 Menio «Kapra namsiTu»

Korna B mpubope 3amucano 0oJbIioe KOTU4YeCTBO (PailyioB ¢ pe3ylbTaTaMd KOHTPOJIS, BaXKHO
OXBAaTUTh B3IIIA0OM MpojeNaHHyIo paboTy. Takke momxHa ObITH BOZMOKHOCTH OBICTPOTrO MPOCMOTpA
u BbIOOpa Qaitna. Mento «Kapra namsatuy npeiHa3HaueHo JJIs TaKUX orepaiuii. MeHIo BbI3bIBAETCSA C
nomoniblo kKHomku F2. Ha skpane mpubopa mosiBisercs okHO ¢ 3aroiioBkoMm «Kaprta daiinos Y3

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- NPOSMOTE  MHGOPRSL MK
AETO- NPOCAYLIMEaHME

HET
HET

CTEFETb BCE!

T

R s
-20

_ 50 i 70 ik
uJCemeEroe o yucuun

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

3nece  Qailibl

JTAHHBIX

YIABTPa3ByKOBOI'O

KOHTPOJIS

W300paXeHBl B

BUJIE SYECK,

pacroIoKEeHHBIX B IIaxMaTHOM mopsake. Hymepanus QaiiioB ycTaHOBIIEHa clieBa — HAIpaBO U CBEPXY
— BHM3, T.e. ¢ailn ¢ Homepom 001 nzoOpakaeTcs s4yeilkoil B BEpXHEM JIeBOM yriy, a ¢aitn 216 — B
HIDKHEM NpaBoM yriy. Eciu daiin copepXut JaHHbIe yiabTPa3ByKOBOTO KOHTPOJIA, STYeika OTMedaeTcs
CUMBOJIOM «|» Ha uepHOM (hOoHE, eciIH HET — sueiika umeeT Oenblil (OoH.

B okne «Kaprta ¢aiinoB Y3 KOHTpOJs» €cTh MapKep, KOTOPBIN MepeMeniaeTcs 1o siaeikaM U 1o
J7IeMeHTaM MeHIO (CHI3Y). MapKep YIpaBisieTcs: KHOMKaMH 1, —, —>, V. IIpu mepemeleHnn Mapkepa

66



46.5537.001.01.000 PO

mo siueiikam  aiiinos, nHGopManusa U3 (Qaitna 3arpyxaercs aBTOMAaTHUYECKH, MEHSIETCSI M300pakeHne
9XOCHTHAJIOB Ha 3a7HeM (oHe dkpaHa. Tekymuit Homep ¢aiiia 1 ata 3amucu 0ToOpakaeTcsi B OKHE B
BEepXHEH JieBoi yacTu 3kpaHa (cm. Puc.8.2.1.).

Ecnu BbIOpaTh sfUeiiky, Ha)kaB Ha KHOIIKY <, Ha ’KpaHe MOSBJISAIOTCS ABa OkHA. [lepBoe OKHO
OTOOpa)kaeT MpoIlecC BOCIPOU3BEACHUSI TOJOCOBOro cooluieHus. OIHOBPEMEHHO TOJIOCOBOE
cooOIeHre BbIJAaeTCsl Ha AMHAMUK. [0 OKOHYaHHMM BOCHIPOM3BEICHHS Tr0JI0Ca OKHO MpPOMajaer.
Bropoe okxHO mnoka3biBaeT o0myr0 uHbopmauuio u3 ¢aina — Homep dailna, naTy 3amucH,
uH(popMalrio 0 npeolOpazoBaresie U ABE CTPOKM KoMMeHTapuil. [loBTopHOE Ha)kaTHe Ha KHOMKY «
3aKpbIBACT 3TU OKHA. BBIBOJ roj0coBOro cooOIIeHHs TPEKpaIiaeTcs.

B 1aHHOM MeEHIO OpraHM30BaH pEXHM aBTOMATHUYECKOTO MPOCIYIIMBAHUSA TOJOCOBOTO
COOOIlleHUsT M AaBTOMATUYECKOro mpocMoTpa HHGOpMauuu. 3Aech IMOCTOSIHHO OTOOpakaroTcs
JOTIOTHUTENIbHBIE OKHA, O KOTOPBIX TOBOPUJIOCH BhIIIE. Terneps Nnpu mnepeMenieHul MapKepa 1o Kapre
naMsTH, aBTOMATHYECKH OOHOBIsAETCS HHQOpPMAIMS B OKHaX M BOCHPOU3BOISATCS TOJOCOBBIC
coo0IIeHus 13 (aiios.

Pexxum ycraHaBiMBaeTcs B DJEMEHTaX MEHIO «ABTO-TIPOCMOTp HHGOpManum» U «ABTO-
npociaymuBanuey. O6a snemeHta MeHo umeror none «JIA/HET». Ecmm ykazate  «{A»,
YCTaHABJIMBAETCSI COOTBETCTBYIOIIUN PEKUM aBTO. ..

[Tocnennwmii anement meHo «CTEPETH BCE!» npennasHavuen ajis o4ucTKH (HaidjioB JaHHBIX
YIABTPAa3BYKOBOTO KOHTPOJs. BbeIOOp 3TOro sneMeHTa ¢ MOMOIIbIO KHOINKH  OTKPBIBAET OKHO
crtupanus (haiinos (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
BEpXHEW 4acTH OKHa M300pa)keH MHAMKATOp Ipolecca ctupanud. [Ipu BbI3oBe OKHA Mapkep Bceraa
YCTaHOBJIEH Ha 3JIEMEHT MEHIO «BBIXomy.

Crupanne (paityioB MPOU3BOIUTCS CIASAYIOMUM 00pa3oM. Y CTaHOBUTE MapKep Ha JIEMEHT MEHIO
«CTUPAHUE» u naxmute KHOMKY . C 3TOr0 MOMEHTA HAUYWHAETCS MPOIECC CTUPaHUs (HAMIIOB.
[TprOop BHINOIHSET CAEAYIOUINE IeHCTBUS:

1. Bo Bpems crupaHus OJIOKMpYeTCS peakIUud BCeX KHONOK Ha IMepelHed MaHelau 3a
WCKJIIOUYEHHEM KHOMKH «BKiI-BbIKID.

[TpousBoauTcs crupanue HHGoOpMaIK U3 GailyioB ¢ TaHHBIMH YIBTPa3ByKOBOI'O KOHTPOJISL.
3. Tlpomecc ctupanus ¢aitioB oToOpakaeTcss Ha WHAWKATOPE B BEepXHEH dacTw okHa (cMm. Puc.

8.2.2.). B nenTpe nHauKaTOpa BEIBOJAUTCS HOMEp CTUpaemMoro ¢aiina.

N
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4. Tlo oxoH4YaHWM CTUpaHUs Bcex (aiioB, ecnmu HE ObUIO OMMOOK, Ha 3KpaH BBIBOAUTCS
coobmenue «/lanubix Y3K 6onsme HET!». Ecnu oOHapyxeHbl OmMOKM CTUPaHUS, Ha YKpaH
BBIBOAMUTCS 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 HaxkMutTe KHONKY . OKHO ctupanus (aiinos
3aKphIBacTCs. YTpaBIeHUE OT KHOMOK IepeaaeTcs okHy «Kapra daitioB Y3 KOHTPOIIS».
BHUMAHME! Bo Bpemsi ctupanus (HaijioB 3ampemiaeTcsi BBIKJIIOYATh NPHOOP, T.K. 3TO MOXKET
MIPUBECTH K BBIXOJY U3 CTPOSI HEKOTOPBIX OJIOKOB 3HEPTOHE3aBUCHUMOI MAMSATH.

8.3 Menio «CejiekTop»

Pabora mento «CenekTop» B pexXuMe IpocMoTpa (ailyioB yIbTPa3ByKOBOIO KOHTPOJISI HUYEM HE
OTJIIMYAETCS OT TAKOTO K€ MEHIO, PEaIM30BaHHOTO B pexkumax «Hactpoiika» 1 «¥Y3 KOHTPOIIbY.

HyXHO MOMHHTB, YTO NMPH COXPAHEHUH JAHHBIX YIbTPA3BYKOBOTO KOHTPOJS B KaXKIbIA (aiin
3aMMChIBAETCsl HACTpOiKa npubopa. M3mepenne napaMmeTpoB yabTPa3BYKOBBIX CHTHAJIOB C TOMOIIBIO
CeJIeKTopa MPOU3BOAUTCS COTJIACHO HACTPOMKHM, 3arpyXeHHOW u3 naHHoro ¢aima. PesympraTs
U3MEPEHUI BCET/a COOTBETCTBYIOT TEM YCIOBHUSM, KOTOpBIE ObUIM TpU coXpaHeHWU aitna. DTo
Kacaetcsi u3MepeHust koopauHat nedexros X, Y, H u aMumTy curHaIoOB, HalICHHBIX OTHOCHTEIHHO
ctpoboB AC/I.

84 MeHo «DyHKIHN»

Mento «DyHKIIUUY» MpeAHa3HAUYEHO I MPOCMOTPa CUTHAJIOB, CO3/IaHHBIX B TaKOM K€ MEHIO B
pexuMe «Y3 KOHTpollb». Bce omepanuu [aHHOTO MEHIO TOBTOPSIIOT paboTy MeHio «DYyHKIHUN»
pexxuMa «Y3 KOHTpOsby. 31ech MeHI0 «DyHKIUNY» MPOU3BOAUT TOJIBKO OTOOpa)KeHHWE CHTHAJIOB U3
daiina u u3MepeHue Uux napameTpoB.

N3o00paxeHne CUTHATA, CO3MAHHOTO (pyHKIHEH
«3amoMHUTB) B pEKUME YIbTPa3ByKOBOTO

KOHTPOJI

OKHO TapaMeTpoB Mapkepa npodera

Am=-072 nb (Okpan)  Xm=50,7 MM

Tm= 47,666 mxc Ym=42,6 Mmm (Crire I RO
«3anmoMHHUTDH)
OKHO M3MepeHHs yCIOBHBIX pa3MePOB IIpober « Anamms»

Al=-06,4 nb (Qxpan) AX=2,3 MM
AT =2,750 Mmxc AY =2,6 MM

N3o6paxenne orudaromei mpooera.
Br13oB Mapkepa npobera.
Ilepenaua ympasieHns Mapkepy

IMons ynpasieHUst OTM €4EHbI )KUPHBIM IPUPTOM.
CrpenkaMu 1oKa3aHbl BEI3OBBI JOUEPHUX OKOH.

Puc. 8.4.1. Ctpykrypa MeHI0 «DyHKIIUN» B PEXKUME IIPOCMOTPA
(aityioB ynbTpa3ByKOBOT'O KOHTPOJISL.
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Mento «DyHKITUN» COACPKUT JBa dieMeHTa «CurHal u3 MeHI «3anmoMHUTH»» U «lIpober
«AHA3M.

[Ipu yctaHoBke Mapkepa Ha 3JeMEHT MeHI0 «CHUTrHal U3 MEHI0 «3allOMHUTH»» Ha JKpaH
npulopa BHIBOAUTCS J1BE pa3BepTku. Ha oqHON U3 HUX M300pa)KaroTCs OCHOBHBIE CUTHANBI, Ha IPYron
— CUTHAJIbI, CO3/ITaHHBIE C MOMOIIBIO (QYHKIMH «3allOMHUTH» B PEKUME YIbTPAa3BYKOBOI'O KOHTPOJIS.
Bce curnansl cuuThiBatoTes U3 daia.

YcTaHoBka Mapkepa Ha BTOpoil aneMeHT MeHIo «IIpober «AHanu3»» akTUBUPYET N300paxKeHe
orubaromieil mpobera Ha skpaHe mpubopa. Ha pasBepTke mosiBnsiercss mapkep mpoOera. Temeps ¢
MOMOIIbIO KHOIIOK ¢—, —> yCTaHaBJIMBAeTCA MOJIOKEHHUE MapKepa mpodera Ha pa3BepTKe.

Ecnu snement mento «[IpoGer «AHanu3»» He BbIOpaH, MapKep B OKHE UMEET YepHBIil OH, TO B
JIOYepHEM OKHE OTOOpakaroTCsi mapameTpbl Mapkepa mpoOera (Puc.8.4.1.). 3mech BBIBOASTCS
napaMeTpbl TOYKH, Ha KOTOPYIO YKa3bIBaeT Mapkep mpoOera: Am — aMmImuTyda orubaromieir, Tm —
Mpemst 3a1ep kKU, XM — koopauHara X, YM — koopauHarta Y. AMILITUTY/a orubaroieil 1 KOopInHATHI
Mapkepa mpodera pacCYUTHIBAIOTCSA B COOTBETCTBUU C HACTPOMKON pubopa, 3arpyxeHHoi u3 (aiina.

Ecmu snement menro «lIpoGer «Anamu3»» BbeiOpaH (Oenblii (OH), NMPOM3BOIAUTCS aHAIU3
orubarorieil mpobera B pailoHe TOYKKM Mapkepa. Haxonurcs MakcuMyM nuka oruOaroinei, 3aTeM Ha
ypoBHE —6 Ab OT HEro omnpeaemnseTcs MHUPUHA OTUOAIOIIEH U PACCUUTHIBAIOTCS MapaMeTpbl JaHHOTO
nuka: Al — ammuintyna nuka, AT — mmpuna nuka (Mkc), AX — ycioBHas mupuHa aedekra (Mmm), AY —
ycnoBHasl BbicoTa aedekta (Mm). [Ipuyem pacueT ycIoBHBIX pa3MepoB MPOBOJUTCS B COOTBETCTBUU C
HACTPOIKO#l TiryOMHOMepa, 3arpykeHHol u3 ¢aitna. Eciu anropuTm aHaiivsa 3aBepIIUIICS YCIEUTHO
(MUK HaWIEeH U BCE pPacyeThl BHIMIOJHEHBI), TO MOSBISAETCS AOYEpHEE OKHO HM3MEPEHUN 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 MPUdopa.

Bxurounte mpubop, KpaTKOBpEeMEHHO HakaB Ha KHOINKY «Bkia-Beixiy. Ilocne ortmyckanus
KHOIIKM MOHHUTOP MUTaHUs MPHUOOpa MPOU3BOIUT €r0 BKIIOUECHHUE.

[Tpu BrIrOUeHMH nedeKkTockona 3aropaercs uHaukarop “Ilutanue” u MpOU3BOIUTHCS 3arpy3ka
IporpaMMbl BHYTPEHHETO npoiieccopa. Bpems 3arpy3ku npumepHo 2 cexkyHbl. [locie 3Toro Ha sxpan
BBIBOJIMTCS 3aCTaBKa, B KOTOPOMW yKa3aH THII, HOMep Ipubopa 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 npubopa mociie ero BKIFOYCHHS.

BbIKNKOYEHWE NPUBOPA

Ne 045- 03- 05

Conpanenve HacTporkk 1307 06 12:05

Puc.9.1.2. Bun skpana npubopa mocie ero BeIKIIOUSHUS.

3nech, HaxkaB Ha KHOMKY «IloMomb», MOXHO TOIY4UTh HH(POPMALUMIO 00 H3rOTOBUTEINE
npubopa: ero aapec, Homepa TenedoHoB U T.A. lloBropHoe Haxkatme Ha kHONKy «IloMomb»
3aKpbIBAET OKHO ¢ HHpOpManuei 00 U3roToBUTEIE.

[Tepexox k pabore ¢ mpuOOpPOM OCyLIeCTBIsETCS C MoMolblo kHonok «Hacrtpoiikay n «Y3
KOHTPOJIbY.

Brikimrouenue npubopa npou3BOAUTCS HaXXaTueM Ha KHOINKY « Bka/Bbikay». Ecnu npubop 6611

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

[Tpu BeIKITIOUEHNH MTPHOOpA 3aTIOMUHAETCS €0 ISHCTBYIOIIAs HACTPOHKa, a TaKXKe JaTa U BpeMs
BeikiitoueHus (Puc.9.1.2.). Ilpu HOBOM BKJIIOUYEHHHM 3Ta HAcTpoOHKa 3arpyxkaercs B NpuOOp U B
3acTaBKe BBIBOJUTCS COOOIIEHUE «yCTaHOBIICHA HACTpOHKa oT (ata, Bpems)» - Puc.9.1.1. Ecnu HyxHO
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cOpOCUTH TOCTENHIO HACTPOHKY MpuOOpa, HAXXMUTE KHOMKY «JlaHHbIe». Torma Bce mapamerpsl
npudopa OyAyT yCTaHOBJIEHBI 110 YMOJIYAHHIO (CTaHIapTHAsI HACTPOMKA).

9.2 CooOmeHue 0 pa3psijie aKKyMyJsiTopa

B mpomnecce paborer mnpubop YJI9812 MOCTOSHHO KOHTPOJMPYET HANPSKEHUE U TOK
AKKyMyJIsITOpa. OTH JaHHBIE OTOOPaXXarOTCS B OKHE COCTOSIHUS aKKyMyJsaTopa (crmpaBa CBEpXY
JKpaHa).

Ecmu nampspkenune ynano Humxke 4,20B, mpuGop BBIBOAUT Ha 3KpaH OKHO COOOLICHHS C
TEKCTOM:
“AKKyMynSTOp HaxoIuTCsl Ha rpaHuue paspsna. Ilogxmounte k npubopy ucrounuk nutanus WUIT-
9414”. Coobmenue ocraercss Ha 3kpaHe B TeueHuu 20 cexkyHna. Eciu moakimoouuTh K MpuOOpy
ucrtounuk nutanus MI1-9414, okHo coob1ienust HeMeAJIEHHO ITPOIaiaeT.

Ecnu nHanpsbxkenue akkymysstopa crano Huxke 4,10B, Ha 5kpaH BBIBOAUTCS OKHO C HAJIIUCBIO:
“AxkymynsaTop paspsbkeH. [Ipubop Oyner BbikiatodueH uepe3 10 c¢”. HaunHaeTcss oTcueT BpeMeHH 0
BbIKII04YeHUs. [1o ncreuenun 10 cexyHn npruOop caMOCTOSTENIBHO 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

B e # 8000000000000 +2 BT [N PO o # 8000000000000 +2
heccococte ' ' e +1 AL ' : s +1
| twdisliebiavge o 5 || mEREREETOE o
......... HA TPAHWLIE PASPALA U o A | PAIPAREH -1
MogkaHKTe £ Npybopy -2 AL | MpuBop BuneT EdkaqER -2

MCTOMHME nMTaHuAa AMN-3414

~Lg

b ER A r T pe— 19
e O fe [ 20 40 G0 g0 (L=
i AcARIpACh w2y B Towce Tof | [ 3Kkpan fCenckronfoyuxyunf cTON |

Puc. 9.2.1. Coobuienue o pa3psije akKyMyJIsiTopa Ha SKpaHe npuoopa.

9.3 Cucrema onepaTuBHOI MOMOLIU PadoThI ¢ NPUOOPOM

B pexumax «HacTpoiika» u «¥Y3 KOHTPOJIb» IEUCTBYET CUCTEMA KOHTEKCTHOM MOMOIIHU, KOTOpast
BbI3bIBaeTCsd HakaTueM Ha KHomkKy «llomomie». Ha skpane mpuOopa mosBISETCS OKHO C TEKCTOM,
HOSICHSIIOIIMM paboTy JTaHHOTrO 3jeMeHTa MeHio — Puc. 9.3.1. OkHa momouu 3axBaThIBAlOT peakLuu
KHOINOK <—, — Ui Mepexoja OT OJHOr0 K JAPYyroMmy, MO3TOMY HpPH HX MPOCMOTPE HEBO3MOXKHO
penakTHUpoBaTh MapaMeTphl aedexkTockona. Beixon u3 pexxrMa nmpocMoTpa MOMOIIU OCYILECTBISETCS
TaKXe Ha)kKaTHeM Ha KHOTIKY «[lomMomiby.

OkHa TOMOIIK CoAepIKaT KpaTKyro HHGOpMAIHIO 00 yCTpoCcTBE U padoTe mpubdopa. Paznmuyunsie
METOJMYECKHEe MPUEMbl HACTpOHKM mpubopa, NPOBEACHHUS HEPa3pyILAIOLIEro KOHTPOJS H
BBITNIOJTHEHUE U3MEPEHUH CllelyeT U3y4yaTh 110 JaHHOMY PYKOBOJICTBY IO SKCILTyaTalliH.
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Puc. 9.3.1. OKHO KOHTEKCTHOW MTOMOIIIM HA SKpaHe Mpuodopa.

9.4 Hacrtpoiika npudopa

Haxxmute kHOTIKY «HacTtpolikay Ha nepeaHed maHenu npuoopa. Jedekrockon neperiaeT B 3TOT
peXuM. 31ech HEOOXOAMMO TMPOBECTH YCTAaHOBKY IapaMeTpoB MpUOOpa MAJid BBINOJIHEHUS
Hepa3pyLIAoLIEero KOHTPOJISI U3EIHI.

9.4.1 DJaeKkTpoaKyCTHYECKHIl TPAKT

CocTosiHHE 3JEKTPOAKyCTUUECKOT0 TPaKTa YJIbTPa3BYKOBOIO Je(PEKTOCKOIA XapaKTepu3yercs
PAIOM MapaMeTpoB:

- JITMTENIbHOCTb 30HIMPYIOLIET0 UMITYJIbCA,

- Jauana3oH BXOJHBIX cUTHaNOB (1B umu £10B),

- (QuIbTp BBICOKOI YaCTOTHI,

- BBIBOJ] BBICOKOYACTOTHOT'O WJIM AETEKTUPOBAHHOTO CUTHAJIA,

- (uIbTp HU3KOMN YaCTOTHI,

- YpOBEHb KOMIIEHCUPOBAaHHOW OCEYKU CUTHAJIOB.

CoBMecTHas paboTa JedeKkTocKona ¢ yabTpa3BYKOBBIM IpeoOpa3oBareneM TpeOyeT YCTaHOBKM BCEX
BbIIlIE TIEPEUYMCIECHHBIX NapaMeTpoB. Kommiekc XapakTepUCTHK 3JIEKTPOAKyCTHMUECKOTO TpakKTa
JOJKeH OBITh ONTHUMAJIbHO COIVIacOBaH C IpeoOpa3oBareneM s TOJy4YeHHs HaWITy4IlIero
COOTHOUIEHUSI CHUTHAI-IIYM, BBICOKOW YYBCTBUTEIBHOCTM M BBICOKOW JIyde€BOW pa3pemaromen
cnocobnoctu. Kpome Toro, HeoOxoaumo 3adukcupoBaTh HHGOpPMAIIMIO O TpeoOpa3oBarese, ero THIl,
MacroOpTHBIK HOMEpP M 3JIEKTPOHHBIM Homep. B nanpHeimem naHHble 0 mpeoOpazoBatene OyayT
3alIOMHUHAThCS B (pailyiax HaCTPOWKH U B (paiiyax pe3yabTaToOB KOHTPOJIS.

B npubope peannzoBaHo /Ba criocoda YCTAaHOBKH MapaMeTPOB AJIEKTPOAKYCTUYECKOTO TPAKTa:
ABTOMAaTUYECKUU U PyYHOM.

PaccmoTpuMm aBTOMaTHuyecKuil cmoco® HAcTpOWKH. 37ech HCMoNb3yeTcss HHpopManus o
npeoOpa3oBaresnie, 3allMCaHHAas B €ro BCTpOoeHHOW mamsTH. [logkmrounte mnpeoOpazoBarenb K
ne(eKTOCKOMy € MOMOIIBI0 MmTaTHOro kabdens. CoeaMHHUTE KOHTAKT OJHONPOBOJIHOTO HMHTepdeiica
npeoOpazoBarens ¢ koHtakToM «[1911» Ha mepeanet manenu npudopa. Jlepexrockon aBTOMaTHUYECKH
CUMTBIBACT MaMATh IPeoOpa3oBaTeis U BEIBOJUT HA SKpaH OKHO coolOmieHus Puc. 9.4.1.1.
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Puc. 9.4.1.1. Pe3ynapTaT cCUMTHIBaHKS JaHHBIX U3 MPE0Opa3oBaTeIs.

B nanHOM OKHe MMeeTCs MEHIO U3 TpeX AeMeHTOB. [lepexoa OT 0AHOrO 3JeMEHTa MEHIO K IPYromy
OCYILECTBIISIETCS KHONKAMH T, ¥, BHIOOP MEHIO MPOM3BOIMTCS KHOMKOH ). ITpuGOp BBIIOIHSET
CIeyIoIIre AeUCTBUS MIPH BBIOOPE IIEMEHTOB MEHIO.

«Hactpouts I'3U u npuemnux» - [lapamerpsl reHepatopa 30HAMPYIOIIUX HMITYJIBCOB U

INpUCMHHUKA YCTAHABJIIMBAKOTCA OITUMAJIBbHBIMH  IJIA pa6OTLI

C JaHHBIM Hp606p330BaTeJ'IeM.

Nudopmanus o mpeobdpa3oBaTese 3aMrchIBaCTCs B ONEPATUBHYIO MaMATh MPUOOpa. 3aTeM BBIAACTCS
OKHO cooO1tenus Puc. 9.4.1.2. A.
«IIpunsath nanupie [IIID» - Madopmamus o npeoOpa3zoBaresie 3aMMChIBACTCS B ONIEPATHBHYIO
naMsaTh npudopa. HacTpoiika 3JIeKTpoaKyCTHUYECKOro TpakTa He mpousBoauTcs. [IpubGop BBEIBOAUT
OKHO cooO1tenus Puc. 9.4.1.2. B.
«BbIxom» - OxHO coobmeHus «O0HapykeH mpeodpa3oBaTeby 3aKPhIBACTCS.

¥3 koHTpone P25,D+UD,DAEE|‘E‘| E,ZDB+EI,1?F'.I
19.01,06r 15:41 8 Emkn +39°C
In ; ; ; ; ; ok
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e
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Puc.9.4.1.2. OkHa cooO1ieHu# npu BIOOPE AJIEMEHTOB MEHIO.

A) «Hactpouts ['31 n npueMHUK».
b) «lIpunsats nanueie [191D».

HacTpoiika snekTpoakycTHdeckoro Tpakra mnpousBoautcs B MeHio «Hactpoutrs I3 wu

PUEMHUK.
AaKyCTHYECKOI'0 TPaKTa:

OntuManbHbIM  00pa3oM  yCTaHaBIMBAIOTCA

CIIETyIOIe

JUIMTEIIBHOCTD 30HIUPYIOIIET0 UMITYJIbCa,
M0JI0Ca MPOITYCKaHUs (UIIbTPa BHICOKOM YacTOTHI,
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- yacToTa cpe3a (puIbTpa HU3KOM YaCTOTHI.

Jlnama3oH BXOAHBIX CHTHAJIOB, BUJ| CHTHaja — BBICOKOYACTOTHBIM WM JI€TEKTUPOBAHHBIN U
YpOBEHb KOMIIEHCUPOBAHHOM OCEUKH OcTaroTcs 0e3 n3MeHeHun. MIX MOXKHO OTperyaupoBaTh, BEIOpaB
riaBHoe MeHio «2JI-AK tpakT». B OoNbIIMHCTBE CilydyaeB B METOAMKAX YJIBTPA3BYKOBOTO KOHTPOJIS
UCIOJIB3YIOTCS J€TEeKTUPOBAHHBIE CUTHAJIBI, TMANa30H BXOJHBIX CUTHANOB MpruemMHuka +1B. [TosTomy,
KaK MpaBUJIO, HE BO3HUKAET HEOOXOIUMOCTb B JOIMOJHUTEIBHOW PEryJUpOBKE 3IEKTPO-
AKyCTUYECKOT0 TPaKTa MOocje aBTOMaTHUYECKON HACTPOUKHU.

B uwacTtHOCTH, nMana3oH BXOJHBIX CUTHaNOB npueMmHuka *+10B HeoOxomum mpu pabote c
MPSIMBIMH  COBMEIIIEHHBIMU TPeoOpa3oBaTeNiiMi ¢ 4acToTod oT 2,5 MI'nm m Huxe. YKa3zaHHBIC
peoOpa3oBaTev UMEIOT BBICOKYIO YYBCTBUTEIBHOCTh. AMIUIUTY/IA 3XOCUTHANA OT JedeKTa B CTallu
Ha riryoune 5 — 30mm, nomyyaemas ¢ Takoro [19I1, moxker ObiTh 1 + 4B.

PaccmoTpum pydyHOU crioco0 HACTPOMKH 3JIEKTPOAKYyCTUYECKOro TpakTa mpubopa. Beibepute
aneMeHT riaaBHoro MmeHwo «OJI.-AK. Tpakt». B BepxHeM MpaBoM yrily 3KpaHa MOSBUTCS MEHIO
«QnekTpoakyctuiueckuid Tpakt» 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 :

i =5
ene x'rnnigrnyﬁgu

Puc. 9.4.1.3. MeHro «91€KTpO-aKyCTUIECKUI TPAKT».

Ecnu BeIOpaTh BepxHuil anemeHT MeHto «Mupopmarus o [1911», oroOpakaercs fouepHee OKHO
C TAHHBIMH YIBTPa3BYKOBOrO mpeoGpasoBarens Puc. 9.4.1.4. Ynpasnenne ot kuomok T, <, —, ¥, o
NEepeJacTcsl JAHHOMY OKHY. 3/1€Ch BBIBOAMTCS THII, NMACIIOPTHBIA HOMEDP M DJIEKTPOHHBI HOMED
npeoOpasosareins. MHpopmaiust o npeoOpa3oBarene, CYMTaHHAs IO OJHOIIPOBOIHOMY HUHTepdeiicy u
3arycaHHas B ONEPaTUBHON MaMsITH IpuOopa, 0ToOpaXkaeTcsi B 3TOM OKHE.

Oxno «Mudopmanusa o I13I1» mo3Bonsger peaakTHpoBaTh CTPOKHU THUIl IpeoOpas3oBaTens U
Homep — Puc. 9.4.1.5. Knonkamu i YCTAaHOBUTE MapKep Ha PEAAKTUPYEMYIO CTPOKY M HaXKMUTE
KHOTKY «l. Ilone crpoku cranoButcs OGenbiM. [losiBisieTcst Kypcop, OTMEUaromuii MO3UIMI0 BCTABKU
cumBoia. OTHOBPEMEHHO Ha DKpaHe 0TOOpa)xkaeTcsi OKHO BBOJa cuMBoJioB Puc. 9.4.1.5.

Pe/lakTHPOBAHHE CTPOKH MPOBOIHMTCS cleayiouM obpasom. Kuomkamu T, <, —, 4 ykaxure
HYKHBII CUMBOJI, 3aT€M KHOMKOW ) BCTaBbTE€ CHUMBOJ B IMO3UIMIO Kypcopa. BrlOpaHHBII cuMBOI
BCTaBJISICTCS B CTPOKY M Kypcop IMepeMelnaeTcs Ha cieayonmii cumBoi. Mcnone3yiite knonku F1, F2
JUIsl TIEpEMEIIEHHs Kypcopa BIPAaBO M BIEBO IO CTPOKE. BBIXOA M3 pekuma pelnaKTHPOBAHUS
MPOU3BOJIUTCS MPH HAXKATUU KHOTIKK F4.

3akpeiBanue okHa «Mupopmanus o I[IDI1» mpoucxomuT mpu BBHIOOpPE DIEMEHTa MEHIO
«BbBIXOIY.
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INEKTPO- SKYCTHHECKMIA TRaKT]

Mugpaprianna o SUETINE.
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HacTpoika
13.01.06r 15 44
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Puc. 9.4.1.5. PyuHoii BBoJ HH(pOpMAINH 0 TIpeodpazoBaTee.
A) PenakTupoBanue THia npeodpasoBares.
b) PenaktupoBanue HoMepa npeoOpazoBartersi.

HaunOonee BaxHbBI mMapaMeTp, ONpEAENAIOIIMNA HACTPOHKY TeHepaTopa 30HAUPYIOIINX
UMIIYJIbCOB W TPUEMHMKA, 3TO YacToTa YIbTpa3BYKoOBoro mpeoOpaszoBatens. Yactora I[IOI1
YCTaHABIMBAETCSI B OJHOMMEHHOM D3JIEMEHTE MEHIO «JJIEKTPOaKyCTUYECKUH TpakT». C MOMOLIBIO
xuorok T, ¥ YCTaHOBHUTE Mapkep Ha 3neMeHT MeHto «Hacrora I1911». KHonkamu ¢—, = ycraHOBUTE
3HaYeHHE YacTOThl PABHOE 4YacToTe IpeoOpa3oBarens, MOJIKIOYEHHOro K npubopy. B nanHOM
3JIEMEHTE MEHIO IPH BHIOOPE YaCTOThl YCTaHABIUBAIOTCS ONTUMAIBHBIMU — JUIMTENbHOCTH 3U,
¢wieTp BY u ¢punstp HY — TOUHO Tak ke, Kak Mpu aBToMaTudeckoil Hactpoiike. [lapametprr I'31 u
pUEMHHUKA MO>KHO MIPOKOHTPOJIMPOBATH, BEIOPAB AJIEMEHT MEHIO «TIOAPOOHEI.

Crnenyroumii sneMeHT MeHI0 «Buja curHaiay mo3BOJsIeT YCTAHOBUTH PEKUM OTOOpakeHUs
YJIBTPa3BYKOBBIX UMIYIbCOB: JJET. — nerektupoBanusiii curHaisl, BU — BbICOKOYaCTOTHBIE CUTHAJIBL.
Bun skpana npubopa mpu BeiOOpe BUa curHana rnokasad Ha Puc 9.4.1.6. A) u b).

OOBIUHO MCHOJB3YIOTCS AETEKTUPOBAHHBIE CUTHAJBI. DTOT PEKUM YCTAaHOBJIEH B MpUOOpE M0
YMOJIYaHUI0. BBICOKOYACTOTHBIE CUTHAJBI HUCIIOIB3YIOTCA I TOYHBIX WU3MEPEHMM 3aIEPKKU WU
KoopauHatsl H. M3Mepenust mpoBoasAT METOAOM IEpexo]a CUrHaua yepe3 Hoab. Kak nmpaBuito, Takas
HEOOXO/MMOCTh BO3HUKAeT B 33jJadax HU3MEPEHHUs TOJIIIUHBI CTEHOK W3JeNMH, a Takke Npu
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aTTecTallid Mep YJIbTPa3BYKOBOI SKBHMBAJCHTHOW TOJIIMHBI WJIM MEpP CKOPOCTH YJIbTPa3BYKOBBIX

KoJie0aHui.
HHGTP oHKa }32,[3|‘19KTPD— ARYCTHHECKHIA TRAKT, Hach oHKa 1 }32,ci3nempn— ARYCTHHECKHIA TRAKT,
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A) b)
Puc. 9.4.1.6. Bei6op Bua cursaia.
A) JleTeKTHpOBaHHBIH.

b) Bricoko4acTOTHBIM.

OnemeHT MeHIO «OTceukay NpeqHa3HayeH ISl YCTaHOBKH YpPOBHSI KOMIICHCHPOBAaHHOW OTCEUYKHU
curnanoB Puc.9.4.1.7. Otceuka paboTaeT TOJIBKO A7 I€TEKTUPOBAHHBIX CUTHAIOB. Eciiu ycTaHOBIEHO
0TOOpaK€HHE BHICOKOYACTOTHBIX CUTHAJIOB, B MOJIE PEJAKTUPOBAHUS BHIBOJUTCS «HETH.

HacTpoiika P 32,0
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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 Jernubenax mo pa3MeTke dKpaHa. Ero MOXHO M3MEHWTh, HaKUMas Ha
KHONIKU <—, —>. Ecim yJepuBaTh KHONKY <— WM — B HaXaTOM COCTOSIHUH, pa0OTaeT aBTOIOBTOP
HA)KaTUS KHOMKHU. YPOBEHb OTCEUKHM IMEpPEMEIIaeTcsi BBEpX WM BHH3. PekoMeHmyeTcss BBIOMpPATH
YpOBEHb OTCEUKH B nuamnazoHe —12 + -20 nb.
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Puc. 9.4.1.8. JlononHuTENbHOE MEHIO 3JIEKTPO-aKyCTUUECKOTO TPAKTA.

[TocnenHuii 3JI€MEHT MEHIO «IIOAPOOHEW» OTKPHIBAET JOYEPHEE OKHO C IapaMeTrpamu
reHepaTopa 30HAUPYIOLIUX UMITYJIbCOB U npueMHuka Puc. 9.4.1.8. IIpussThl crieayromniye cokpaiieHus
B 3JIEMEHTaX MeHIO: «Makc. DX0» - ITuana3oH BXOJHBIX CUTHaNOB, «/lnut-cte 3W» - nnurenbHOCTH
3oHAMpYyIomero umnynbea, «@unptp BU» - monoca mpomyckanus (uiabTpa BBICOKOW YaCTOTHI,
«PunpTp HY» - yacrora cpesza puibTpa HU3KOW YaCTOTHL. 37€Ch MOKHO PENAaKTUPOBATH KAKIBINA M3
3JIEMEHTOB MEHI0. OKHO 3aKpbIBAETCs PU BIOOPE AJIEMEHTA MEHIO «3aKPbITh.

Hanomuum, yto miurensHocTs 3M M 4acTOTHBIE mapaMeTpbl GUIBTPOB ObUIM YCTAHOBJICHBI
ONTUMAaJIbHBIMU, KOTJ]a IPOBOAWIACH ABTOMAaTUYECKAsl HACTPOMKA JIEKTPOAKYCTUYECKOTO TPAKTa WU
KOIJla yCTaHaBlIMBajlach YacToTa ImpeoOpas3oBarens. PyuyHas peryiaupoBKa 3TUX IapaMeTpoB
OTIpe/ICNIIET HEKOTOPYIO YaCTHYIO HACTPOWKY mpubOopa. JlaHHBIA (akT OTMEYACTCS CHMBOJIOM «~)
nepea 3HaueHnueM 4actoTel. Ctpoka «Hactora [I3I1» BRITISAUT Tak

Yacrtora [I2II  ~ 05,00 MI'g

VYcranoBka anmutenbHOCTH 3U M mapameTpoB (UIBTPOB BPYUYHYIO HCIOJIB3YETCS, HaIpUMep,
pu paboTe ¢ HIMPOKOIOJIOCHBIMU MPeo0pa3zoBaTeNIMU.

MeHI0 HAaCTPOWKH DJIEKTPOAKYCTHUECKOTO TpaKTa pa3/ieieH0 Ha TpW 4acTd. [ J1aBHOE OKHO
«OnekTpoakycTuueckuii Tpakt» Puc. 9.4.1.3 coaepKuUT OCHOBHBIE MapaMETpPbl, KOTOpPHIE B
OOJIBIIMHCTBE CIIy4aeB HYKHO pEJaKTUPOBaTh. IJTO YacTOTa MpeoOpa3oBaTelis, BUJ CUTHalIA M
ypoBeHb oTceuku. Jlouepnue oxHa «Muadpopmanus o [13I1» u «mmoapoOHE» obecneunBaOT JOCTYI K
COIyTCTBYIOIIEH MHPOpManuu. B OCHOBHOM, 3TH OKHa TpEeAHAa3HAYECHBI I MPOCMOTpA JaHHBIX.
PenaktupoBanue mapaMeTpoB B HUX MPOBOIUTCS TOBOJIBHO PEAKO.

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

B Meroaukax ynbTpa3ByKOBOTO KOHTPOJIS aHAJIM3UPYIOTCS CUTHAJIBl B HEKOTOPOM HHTEpBalie
3a[epKeK U B ONpeeNeHHOM Juana3oHe aMruutynd. [Tpubop Y9812 umeer mmmpokue AManazoHbI
HACTPOWKHM, MOATOMY BCer/ia HEOOXOJUMO YCTaHABJIMBATh TUANa30HBl OTOOpaXKeHUs CUTHaJIOB. Jlis
ATOH LM CITY’KUT MEHIO «JKpaH». JlaHHOe MEHIO MO3BOJISIET YCTAHOBUTD 4 MapamMeTpa:

- pa3sMertka 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 METOAUMKAaX KOHTPOJS HET JKECTKUX TpeOOBaHWM K
Iuana3zoHaMm 0ToOpakeHusi CUrHajioB. OHU YCTaHABJIUBAIOTCS MPUOIU3UTEIBHO.

PaccMoTpuM ycTaHOBKY Mana3oHOB OTOOpa)KEHUSI CUTHAJIOB Ha MPUMeEpPE TUIIOBOl METOIMKH
KOHTPOJISI CTBIKOBOT'O CBapHOTO miBa. Kak U3BeCTHO, BBOJ YJIBTPA3BYKOBBIX KOJIeOaHUN MPOU3BOAUTCS
C MOBEPXHOCTU OKOJIOMIOBHOM 30HBL. O0BbEM HAIJIaBJICHHOI'O METaslla U 30HbI TEPMUYECKOTO BIUSHUS
MIPO3BYYHUBAIOTCS MPSMBIMU U OJHAXK]IBI OTPAKECHHBIMH JIydaMu npeoOpaszoBatens Puc. 9.4.2.1. A. s
HACTpPOIKK JAedeKTocKona HCHoIb3yeTcs cTaHaapTHb oOpasen npeanpusarus (COII), B koTopom
W3TOTOBJICHBI YIJIOBBIE OTpakaTeiH (3apyOKH), UMHUTHPYIOIIME MaKCHUMAaJbHO JIOMYCTUMBIA neeKT
Puc. 9.4.2.1. b. Hactpoiika aedekTockora npou3BOIUTCS 10 IXOCUTHAIAM 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. YnpTpa3zByKoBOi KOHTPOJIb CTHIKOBOT'O CBAPHOTO 1IBA.
A) Cxema npo3ByYMBaHUS 11IBA.
b) Cxema npo3ByunBanus 3apyoox B COIL.

[Tepememas mpeoOpazoBaTenb MO OOpaslly HAMAUTE MAKCHMyM OJXOCHUTHala OT HIDKHEH
3apyoku (monoxkenune I[1D3I1 1 ma Puc. 9.4.2.1. B). [lonp3ysce sneMeHTaMu MEHIO «YCHUJICHUEY,
«upuna» n «CnBUM» YCTAaHOBUTE XOCUTHAI OT HUXKHEH 3apyOKkM Kak rmokazaHo Ha Puc. 9.4.2.2. A.
Tenepp HalliuTe MAaKCUMYM 3XOCUTHAJIA OT BepxHell 3apyoku (monoxxenue [1911 2 na Puc. 9.4.2.1. B).
OtperynupyiiTe MUPUHY SKpaHa TaK, YTOOBI 3XOCUTHAT Haboqancs B KoHue pa3Beptku (Puc. 9.4.2.2.
b). Oxocurnanel or nedeKkToB B CBapHOM IlBE OyIyT MOSBISATHCS B JHAla30HE 3a/lepKEK OT
HXOCUTHAJIA HIDKHEHW 3apyOKH JI0 9XOCHUTHaJIa BepxHeH 3apyOku. B maHHOM quamna3oHe BIIOCIIEICTBUHU
ycraHaBiauBaeTcst ctpod ACJ/I#1. BelpaBHUBaHUE aMIUTUTYA HXOCUTHAJIOB OYAET MPOBOAUTHCA
cuctremoii BPY. B mnpomecce KOHTposis H3MepsitOT KoopauHatel aedpexta X u Y, Mmo3TOMY
PEKOMEHJIyeTCsl Cpa3y YCTAaHOBUTH Pa3METKY IKpaHa, HanpuMmep MmY.
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Puc. 9.4.2.2. YcranoBka 1uana3oHOB OTOOpaKE€HUsI CUTHAJIOB IIPU KOHTPOJIE CTHIKOBOT'O
cBapHoro 1mBa. Oxocurtaisl B COII Tonmuuoin 18mm. 3apyoku 3,5%2,0 mm.
[IpeobpazoBarens I1121-2,5-65°-514.
A) Dxocursai ot HUXKHeH 3apyOKH.
b) Oxocurnan ot BepxHeit 3apyoKu.
PIIX — peBepOepainoHHO-11IyMOBasi XapaKTEPUCTHKA peoOpa3zoBaTes.

Pa3BepTky mnpubopa ’kenaTelpHO YCTaHABIMBAaTh OT 3O0HAMPYIOIIETO HMITYJIbCa WU C
HEOOJIBIIMM CIIBUTOM Tak, 4YTOOBI HaOmIonanack peBepOepallMoOHHO-IIYMOBAs XapaKTePHCTHUKA
npeoOpazoBarenst (PIIX). Ilo curnamy PIIX MoxHO Jerko omnpenenuth OTKa3bl B Kabere,
COEIMHSIONIEM MpeoOpa3oBaTesb C MPUOOPOM.

Hpyroii npumep — ynbTpa3ByKOBON KOHTPOJIb JINCTOB. PacCMOTpUM camyro MPOCTYIO METOJUKY
KOHTpOJIS, B KOTOPOM Uil HacTpoiiku Aedekrockona ucnoiszyercs COIl ¢ oJHUM MIIOCKOIOHHBIM
otpaxarenem Puc. 9.4.2.3. Ilpo3ByunBaHue JUCTa TMPOU3BOJUTCA TMPSAMBIM COBMEIICHHBIM
npeoOpa3oBarTeieM.

nan nan

con

[nockoAoHHEIRA

R OTpa%aTeNb T
FaccnogHue .~ —

Manenuwe
nWCET

A

A) B)

Puc. 9.4.2.3. YapTpa3ByKoBOI KOHTPOJIb METAJTUTMYECKUX 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 OTpaXkKaTelist 3MM.
[Ipeodpaszoarens [1111-2,5-F14.

HIupuny pa3BepTKM M CIBUI YCTAHABJIMBAIOT C TAKUM PAacCYETOM, YTOOBI Ha 3KpaHe Hpudopa
HaOIr0AaJICsT 30HIUPYIOLUIMM UMITyJabC M JTOHHBIM 3xocurHan (Puc. 9.4.2.4.). HyxHo cTpeMutbcs K
TOMy, 4TOOBI paccTosiHue oT 3M 10 JOHHOro curHajga ObLIO HE MEHEe 2 IIMPHUHBI Pa3BEPTKH —
Oynymast 30Ha KOHTpois, ctpod AC/I#1. Pasmerky skpaHa ycraHaBiuMBaoT — MMH., T.K. B 1aHHOH
METOAMKE U3MEPSIETCS TOJIBKO IITyOMHa 3aieranus AedeKTa.

9.4.3 YcraHoBka u3MepsieMbIX IAPaMeTPOB YJIbTPa3BYKOBbIX CHTHAI0B. MeHI0 «CeJieKTop»

Cenextop nedexrockona VYJ[9812 wmokeT NTPOBOAUTH HW3MEPEHHE 3aJ€PKKU CUTHAA,
koopauHat X, Y, H, u ammurynsl (5 pexumoB usMmepeHuil). g ompeneneHus 3aaepKKU U
KOOPJIMHAT UCIIONIB3YeTCs 3 crmocoba M3MEpeHuit: Mo GpoHTY, MO MUKY U 0 MEePEX0oy CUTHANIA Yepes3
HoJIb. KpoMe Toro, Hy’)kHO yCTaHOBUTH IOPOT 3aXBaTa CEJIEKTOpa U IIMPUHY MapKepa 3axBaTa CUTHaa
(cm. [14.10. u I16.3.). Takoe ycTpONCTBO CEIEKTOpPAa MOXET MOKa3aThCs CIOXKHBIM. OgHaKo, mpudop
V19812 sBnsiercss yHUBEpCaIbHBIM 1€(PEKTOCKOIIOM, KOTOPBIA MOJAEPKUBAET MHOKECTBO BApHAHTOB
u3MepeHuil mapameTpoB curHana. CylllecTBYIOT MpOCTble IpaBWiIa HACTpPOMKM cenekTopa. Bce
omnpezensercs LUelsIMU U 3aJjauaMu u3MepeHuil. PaccMoTpuM HEKOTOpbIE IPUMEPBHI.

KonTposs HakiIoHHBIM mnpeoOpa3oBateneM. [Ipo3ByunBaHue wu3A€IUNH HAKIOHHBIM
npeoOpa3zoBareieM IIMPOKO HUCHOJB3YEeTCS B TEXHOJOTUSAX HEpa3pyIIAIOIIero KOHTPOJS CBapHBIX
COCTMHEHUN W OCHOBHOTO MeTaymia. [Ipu aTom m3mepstoT koopauHaThl aedekra X, Y U aMIUTHTYILY
HXOCUTHAJIA OTHOCUTEIHHO OPaKOBOYHOI'O YPOBHSI.

Haxwmure xHomky F1 — F4, pacnonokeHHyro moJ riaBHbIM MeHio «Cenektop». B Bepxneit
YyacTH dKpaHa MosBiseTcs ABa okHa. ClieBa pacloiokKeHO OKHO pe3ysibTaTOB U3MEPEHUN U cripaBa —
OKHO C MEHIO HacTpoilku. BHauane HE0OXOIMMO MPOBECTH YCTAHOBKY MapaMETpOB, KOTOpbIe OyneT
OTIPEEIISATh CEJIEKTOP.

Bribepute snement meHto «Ycr. U3mepenuity. Ha skpane mpubopa mosiBisieTcss AouepHee
OKHO, B KOTOPOM TIPE/ICTABJIICHO MEHIO BBIOOpPA IMapaMeTpoB B pexxuMoB u3mepennii (Puc. 9.4.3.1. A).
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Puc. 9.4.3.1. YcTaHoBKa pe:XKUMOB CEJIEKTOpa ISl pabOThl C HAKJIOHHBIM IPE0Opa30oBaTEIICM.
OxocurHansl B COII Tommunoit 18mm. 3apyOku 3,5%2,0 Mm.
[Ipeo6pazosarens 11121 -2,5-65°-14.
A) YcTaHOBKa peKUMOB U3MEPECHUM CEIIEKTOpa.
b) Hacrpoiika monoxeHus ceaeKkTopa i MapKepa 3BXBarta.

OTkirounTe OOMH KaHaJl M3MEpPEHus aMIUIMTynabl. B mone pexuma ycraHosute «Beixim». B
JPyroM KaHajle yCTaHOBUTE PEXXHUM U3MEPEHUH aMILTUTY/Abl OTHOCUTeNnbHO cTpoba AC/I#1, Haanuch B
none pexuma «1b ot AC#1». [lanee BbIOEpUTE PEKUM H3MEPEHUH 3aJEpKKH HXOCUTHAJIOB «I10
¢bponty». Otkitounte usmepeHue BpemMeHH «3aznepxka (T) Beixi» u usmepenue koopauHatel H
«'nmy6una (H) Bsikmy». Brimtounte usmepenue koopaunat X, Y — «Koopa. (X,Y) Bxmy.

B wurore, B OkHe M3MepeHUIl cBepXy cieBa OyAeT BBIBOAMUTHCS aMILUIMTYIA 3XOCHUTHAja B
neuubenax, HallZleHHas OTHOCUTENbHO OpakoBoyHOro ypoBHs AC/I#1, u xoopauHats! nedpexkra X u Y
(Puc. 9.4.3.1. A). Buumanue, noka He npoBezieHa HacTpoiika riyouHomepa u ACJI#1, pe3ynbTatsl
W3MEpPEHUI HE KOPPEKTHBI.

Tenepp HY)XKHO YCTaHOBHUTBH IIOJIOKEHHE CEJIEKTOpa M IIMPUHY MapKepa 3axBara. 3aKpouTe
nouepHee okHO M BeiOepute snemeHT MeHto «CEJIEKTOP» Puc. 9.4.3.1. b. O0patute BHUMaHHe Ha
noxckasky, ciaenyrouryro nociae Hagnucu «CEJIEKTOP». Haxumas kHONKY «l, YCTaHOBUTE pEXHUM
pENaKTUPOBaHUS

CENEKTOP [S|t| —=

31ech KHOMKaMu T, ¥ peryIupyercst monokeHne CeeKTopa Mo BEPTHKAIH, a KHOIKAMHI 4—, —>
yCTaHaBIMBAETCs MIMPUHA MapKepa 3axBaTa.

PexomeHyeTcs yCTaHABIMBATh BEPTHKAILHOE MOJIOKEHUE celleKTopa Ha ypoBHe —12 + -20 nb
no pasmerke skpana. lllupuHy Mapkepa 3axBaTa OObIYHO ycTaHaBIMBaKOT B 1,5 — 2 pasza Oomblie
JUTUTENIEHOCTH 3XOCUTHAJIA.

KoHTpo.ib npsiMbIM  COBMeIIEHHbIM mpeoOpa3oBatesieM. [Ipo3ByuuBaHHe MPSIMBIM
npeoOpa3oBaTesieM HUCHONb3YeTcs Ul KOHTPOJIA  JIMCTOB, TIIOKOBOK, OTJIMBOK M JIPYTHUX
KpynHoraGapuTHbix u3aenuil. [Ipumensercs sxomeron. 3aech HEOOXOAUMO H3MEPSTh AMIUIUTYIY
9XOCHUTHaNIa OTHOCUTENbHO cTpoba AC/I#1 u riryOuny 3aneranus negexra, T.e. KoopauHaty H.

Bribepure meHio «CenekTop» U Janee 3eMeHT MeHIo «YcT. M3mepenuit» - Puc. 9.4.3.2. A.
VYcTaHOBUTE OJIMH KaHal HM3MEpeHHs aMIUIMTyIsl B pexuMm «ab ot AC/#1», npyroil kanan
OTKJIIOYUTE. YCTAaHOBUTE PEXKHUM M3MEPEHHs 3aJCPKKH «I10 (POHTY» M BKIIOUHUTE 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 peKUMOB CeNeKTopa AJisg paboThI C MPSIMBIM COBMEIIEHHBIM
npeodpaszoparesneM. DxocurHaibl B COII tommuaoi 70 mM. [110cKk010HHBIH OTpaxaTenb J3MMm.
[Ipeodpazosarens [1111-2,5-J14.

A) YcTaHOBKA PEKUMOB U3MEPEHHI CelIeKTopa.

b) Hactpoiika nonoxxeHus ceekTopa u Mapkepa 3axBarta.

B okHe u3mepeHuii cenexkropa OyAeT BBIBOJUTHCS AMIUIMTYJA 3XOCHTHajla OTHOCHUTENIBHO
ctpoba ACJI#1 u rmy6una 3aneranus nedekra H.

Ycranosure npeodpaszosaresb Ha COIl u HaiiiuTe 3XOCUTHAN OT KOHTPOJIBHOTO OTpa)kaTels
Puc. 9.4.3.2. b. Orperynupyiite moJIOKEHUE CEIEKTOpa M0 BEPTUKAIU M LNIMPHUHY MapKepa 3axBara.
Eme pa3 moauepkHeM, YTO NpaBWIbHBIA pe3ylbTaT M3MEpeHuil OyleT BBIAABAThCA TOJIBKO IOCIIE
HacTpoiiku rmyounomepa u ACI#1.

HN3mepenne TOMIMHBI CTEHOK M3Aeauil. B 1aHHOM cilydyae NIPUMEHSIOTCS MpsIMbIE
pa3zienbHO-COBMEILIEHHBIE Tpeo0pa3oBaTeNid, TaK K€ Kak M B YJIbTPAa3BYKOBBIX TOJLIMHOMEPAX.
I'maBHOI 3amaueil SABISAETCS TOYHOE M3MEPEHHUE TOJIIMHBI. B NpakTHUECKHX NPUMEHEHUSAX YacTo
HEOOXO/MMO OMpPEJETUTh OCTAaTOYHYIO TOJILIMHY CTEHKH B M3JAEIMIX, HAXOJAIIMXCS AJIUTEIbHOE
BpEMs B 3KCIUTyaTalluu U MOJBEPKEHHBIX KOPPO3UH.

byneM npoBoIuTh M3MEPEHUE 3aACPKKU BBICOKOYACTOTHOTO IXOCHUTHAJIa METOAOM Iepexoaa
yepe3 Hosb. HacTpoum cenektop Ha u3MepeHre KoopanHaTsl H.

B MeHI0 «OnekTpoakycTudeckuil Tpakt» - «Bun curnana» ycranosure «BU». B meHro «Okpan»
NPOBEIUTE YCTAHOBKY YCWJIEHHUS, CJIBMra M IIUPUHBI pa3BepTKU JUId HAOMIOJCHUS JOHHBIX
9XOCUTHAJIOB B HY’)KHOM JIMaIla30HE TOJIIHH.

[IpoBeauTe ycTaHOBKY pexxumoB cenekropa — Puc. 9.4.3.3. A. Orkitounte OAMH KaHaj
U3MepeHus: aMIuIMTyabl. Eciin He cTaBUTCS 3ajava BbISBIEHHUS Ie(PEKTOB, M3MEPEHUE aMIUIUTYIbI
oTHOcUTeNbHO cTpoba AC/I#1 MoxHO OTKIHOUMTH. KOHTPOJIb aMIUIMTYIbl CHTHAJIOB NPOBOAMUTCS
BU3YaJIbHO TI0 KpaHy npudopa.

VYcTaHOBUTE M3MEpPEHHUE 3aJEPKKU DXOCUTHaNA 0 Mepexoay depe3 Hoib. B mone «Pexum»
ycraHoBuTe «uepe3 0». Brimounte msamepenue koopauHatel H. B mone «'myOuna (H)» ykaxute
«Bxkmy. OTkimounTte u3mepeHue BpeMenu 1 u koopauHar X, Y.

ITpoBenuTe HACTPOMKY IOJIOXKEHMsI CEJIEKTOpa M MapKepa 3axBaTa Kak IIOKazaHoO Ha Puc.
9.4.3.3. b. Cenekrop A0JKEH HAJEKHO 3aXBaThIBaTh MEPBbIM Mepuosa KosebaHuil 3xocurnana. bonee
nopoOHO Mpoliecc 3aXBara XOCHUrHaja mokaszaH Ha Puc. 9.4.3.3. B. OtmerumM, uTo cenekrop Oyner
BBINOJIHATH TOYHBIE U3MEPEHUS TOC)Ie HACTPOMKHU TIIyOnHOMEpa 1o MepaM (0Opa3ziiam) TOIIIUHBL.

B nanbHelimeM, npu U3MEpEeHUH OCTATOYHOM TOJIIMHBI CTEHKH U3JeNuil He0OXOAMMO CTPOTO
NpUIEPKUBATHCS YCIOBHS 3axBaTa IEpPBOrO MepuoAa Kojedanuil sxocurHana. Ecnu nabmomaercs
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HU3Kas aMIUIMTyJa JOHHOTO 3XOCHTHaja M3-3a pacCcesHUs BOJH Ha KOPPOJUPOBAHHOW TOHHOMU
MOBEPXHOCTH, BO3MOXEH MPOIMYCK OJHOIO WM Jaxe ABYX MepHoJoB sxocurHana. [lostomy Ha

MPAKTHUKE KOHTPOJIUPYIOT 3aXBaT 3XOCHTHAjJa CEJIEKTOPOM M, €CIH HY)KHO, YBEJIIMYMBAIOT YCHIICHHE
pUEeMHHUKa J1e(heKToCKona.

H= 2777 770 H= 18, Edtara

[n 77.7 ab (ACI#1) ]}12 0+00.08 CENERTOR 2 & 14, UnE[Ac,u#n] »14,0+00,08f

!:ICT HBMEDE'HHM

ArannuaTun a:
- abB or ACAO#
4 - Beikn

Pesra wepez 0O
G 3anepwkas (T) Bokn

i FavBkna [H]

G Koopa. [X.%) Bekn
: |50
Tl

gﬂifi B 8 1:U 1:2 1:4 ‘I:E hKS 9.'324 B 8 1:U 1:2 _1:4 ‘I:E bAKS

‘0 0.~ AK. CenekTopi [ NyouHo- ‘03 3N.- AK. CenekTop T nySitio-

0 ST AR kpan CenexronfTay6iney (07 AR okpan fCenekropfTySuo-py
A) B)

‘:l CT. M 3ME'pE'HMH

n
|75

b fools0
N

B B B o
-25
50
|75

n55:5 BT T 7T P BT 5 9o
u an.- AK. % appaH $CBnexTup,grn}fEHHn-§

TRakT [ 1] ne
L Luepez O 1]

E)

£

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 moyioxeHust CeIeKTopa U MapKkepa 3axBara.

B) [TonpoGHoe n3o0pakeHue 3axBaTa JOHHOI'O AXOCUTHAJA.

9.4.4 Hacrpoiika riayouHOMepa o01Iue 3aMeYaHu sl

I'myGuHOMEp yNIbTPa3BYKOBOTO Je(EeKTOCKONa peaan3yeT KOCBEHHBI MeETOJ] H3MEpEeHUH.
Buavane ompenensiercss 3aiep)kKka 3XOCHUTHaja (MHUKPOCEKYHIIbI), 3aTe€M IPOU3BOJUTCS pacyer
KOOpAMHAT (MHJUTMMETPbI) YUUTBIBast BpeMs Ipobera BOJIH B MpeoOpazoBaTesie U MaciTad mnepexoja
OT BpPEeMEHU K MHIUIMMETpaM IIKajbl A JaHHOW KoopauHaTbl. PabGora riyOuHOMepa moJIpoOHO
paccmarpuBaercs B [14.12.

B nedexrockone Y]/19812 umeercst nBa CTWIS HAacTpOWKH TIiiyOMHOMEpa «ABTOpacueT» H
«Tabnmuunslity. Paznenenne HACTPOMKU MO CTHIISIM CBA3aHO C Pa3IMYHBIMH METOAMKAMU YCTaHOBKH
napameTpoB riayonHomepa. CTuib «ABTOpacueT» - Hanbosee YHUBEpCaIbHbIN cioco0 HacTpoilku. OH
o0ecrieynBaeT yYCTAaHOBKY IapaMeTpoB IiIyOMHOMepa ©0e3 TMOBTOPSIONIMXCS — OHepanuil —
Oe3urepannonHas HacTpoiika. Ctunb «TaOnu4HbBI» OCHOBaH Ha MPSAMOW YCTAaHOBKE IMapaMeTpoB
riyonHomepa (BpeMs 3azepkku BoaH B [IDI1, ckopocTs 3ByKa, yroi BBoJA).

83



46.5537.001.01.000 PO

Beibop cTHNA HACTROMKKM
rmybuHoMepa

HacTtpoika b 42,0400 088 T NIEMHOMER
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Puc. 9.4.4.1. Beibop cTuiist HACTPOUKH IITyOHMHOMEDA.

B HwkHelt yacTu skpana BeiOepuTe riaBHoe MeHIO «I myonnomepy. [1osiBUTCS OKHO, B KOTOPOM
CHayvaja HYXXHO yka3aTb CTWiIb HacTpoiiku Puc. 9.4.4.1. KHonkamu <, — 1pou3BOIUTCS BbIOOP
CTWJIA, a KHONKOM < ocylecTBisieTcs mepexo] K HacTpoilke. Bo Bcex pexumax padoTh
neeKTOCKOMa eCTh MHIUKAIM BHIOPAHHOTO CTHIIS TiayonHomepa. M3mepenue koopauHat aedekToB
X, Y, H ¢ nomomibto cenexkropa Bcerja MPOU3BOAUTCS B COOTBETCTBUU C YCTAHOBJIEHHBIM CTHJIEM
riryOuHomepa.

9.4.5 Hacrpoiika riayounoMepa B cTujIe «KABTOpacyeT»

OOwMii MPUHINIT HACTPOHKH COCTOUT B TOM, YTO U3MEPSIOTCA 3aIEPKKH JIBYX 3XOCUTHAJIOB OT
oTpakaTeNiel ¢ M3BECTHBIMM KOOpAWHATaMHU. 3aTeM YCTAHABIMBAIOTCS KOOPIMHATHI OTpakaTelsel.
[Tpubop, B mporiecce yCTaHOBKU KOOPIHMHAT, aBTOMAaTHYECKH OIpeesieT napaMeTpsl IiyOnHOMepa.
[TonpoGuee cm. [14.12 u 116.4.

[Tponenypa HacTpoiiku riyOMHOMEpa oJuHaKoBa Juist Bcex koopauHat H, X, Y. B kauectBe
IpHUMepa pacCMOTPUM HACTPOMKY MIyOMHOMeEpa JUlsi HaKJIOHHOIO MpeodpaszoBaTels Mo olOpasiy ¢
YIJIOBBIMU OTpaXkaTelIsIMU. DTO THUIIOBasi HACTPOMKa B METOAMKAX KOHTPOJIS CBApHBIX COEIMHEHHH.
Hactpoiika rinyOuHOMepa ansi HpsMbIX HpeoOpaszoBaTeneil win pasaenbHo-coBMemleHHbIX [1911
BBINOJIHSAETCS [0 aHAJIIOTUH C JJAHHBIM [TPUMEPOM.

Ilycts ucmonb3yercs mnpeoOpazoBareib I1121-2,5-65%-@14. Heobxoxumo HacCTPOUTh
riyouHomep (u3mepenue koopauHat X, Y) 1o o0pasiyy ¢ yrioBBIMH OTpaXaTeIsiMU TOJMIIMHON 18 MM
Puc. 9.4.5.1. 3aech, npu nmpo3ByuyMBaHUM HUXKHEW 3apyOku (mosokenue [IDI1 1) mpubop nomxeH
BbIJIaBaTh KOOpAUHATHI 3XocurHaiga X1=41 mm, Y1=18mMm, a npu npo3By4rBaHUU BEpXHEW 3apyOKu
OJTHAX/Ibl OTpaXXeHHbIMU Jydyamu (rosioxkenue I1311 2) koopaunatel 3xocurnana X2=82 mm, Y2=36
MM. 3aMeTHM, 4TO OTCUET KOOpAMHAT JedeKTa MPOU3BOAMTCS OT TOUKHM BBOJA MpeoOpazoBaTels
(meTka Ha kopiyce [1911).

CormnacHo MeTOJMKE, IMPOBEAEM M3MEPEHHUE 3a/epKeK IXocurHanos ot 3apyook B COIl Puc.
9.4.5.2. VYcraHoBuTe Mapkep Ha CTpoKy «39xo0 1» m Haxkmute kHomky . Ha skpane npubopa
HOSBIISIETCA CEJIEKTOp, C MOMOIIBI0 KOTOPOro OyneT MpPOBOAMTHCS HU3MEpEHHUE 3a/epKKu. B jeBom
BEPXHEM YIJIy SKpaHa OTOOpakaeTcsi OKHO C pe3yiabTaroM u3MmepeHuil. [lonokeHue cenextopa 1o
BEPTUKAJIH, IIMPUHA MapKepa 3aXBaTa U pexXUM HU3MEPEHHI COOTBETCTBYIOT HACTPOIKe, C/IETaHHON B
MeHI0 «CenexTopy.
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Puc. 9.4.5.1. Ilpo3ssyunBanre COII ¢ yriioBeIME OTpaXkaTelsiMu (3apyOKamu).
Tonmuua obpasua 18mm. Pazmepsr orpaxkareneii 3,5%2,0 M.
Ipeo6pasosarens [1121-2,5-65°-514.

b 39.0+00.0

AeTopacHeT JakpeTe

T= 40,450 mkc
+0,025 rakc (04)

el

o 2
Hactpoika H, =Y

1]

-1
e

-6

1z

T= 71,871 rkc
+0,049 rake (04)

pd7 0+00.0

AeTopacHeT JakpuTe

Jue 1 0042, 350 rake

| 3o 2

EEX X

Hactporka H, XY

1]

-1
O -

:::: :

::..:....:.. : . (M s ; :::123 W ; ::12%
.ﬁ.s 1 E0 30 4 a0 B0 ?‘E-“JEE-“JMKD f'.s 10 20 30 40 50 60 7O &0 MKDC
0 STAR owean [ConertonfTmieiiols) [of SR AK | okpan [Eonecrop Tty

A)

b)

Puc. 9.4.5.2. N3mepenue 3anepxxku 3xocurnanos B COIL
A) DxocurHan oT HUKHEH 3apyOKu.
b) Oxocurnain ot BepxHel 3apyOKH.

OOparuTe BHUMaHUE HA MOJICKA3KY B CTPOKE «IX0 1». B 3TOM cOCTOSTHMM MEHIO KHOTIKH <—, —>
TepeMemaoT CHMBOJ CEJEeKTOpa BIEBO WIM BIPaBO 1O SkpaHy. IlocpeactBom kuomok T,
PETYIUPYETCs YCUIIEHUE IPUEMHUKA.

Ilepememas mpeoOpa3oBatens Mo 00pa3lly, HaWIUTe MAaKCUMYM O3XOCHUTHaja OT HMKHEH
3apyoku. ITonmoxenue IIDI1 1 Ha Puc. 9.4.5.1. C nomourpto nuHeku onpexaenure paccrossHue X1.
3axBaTUTE CEJIEKTOPOM 3XOCHUTHAJI KaK MMoKa3aHo Ha Puc. 9.4.5.2.A u Haxxmute KHONKY . I3Mepenue
3aJIepKKHU MEPBOT0 AXOCUTHala 3akoHUeHo. Ha skpane mpubopa Ha MecTe pachoI0kKeHUs IXOCUTHaIa
nosBisieTcd (iaaxxok ¢ HaaAmuchio «9xo 1». CumBoa cenekropa npomnaaaer. B ctpoke MeHto «39xo0 1»
BMECTO IO/ICKa3KH BBIBOJUTCS BPEMS 3a€PKKU IXOCUTHAA.

AHAJIOTUYHO BBINOJHAETCA M3MEpPEHHE 3aJepXKKM HXOCHTHajla OT BepxHeil 3apyOku Puc.
9.4.5.2.b. YcranoBUTE MapKep Ha MIEMEHT MEHIO «IX0 2» U HAXKMHUTE KHOIIKY «J. TOUHO Takke HyKHO
HalTH MakCUMyM 53XOCHUTHaja OT BEpXHEH 3apyOKH, C MOMOIIbIO JMHEWKH IMPOBECTH H3MEpEHHE
paccTosHusl X2, 3aXBaTUTh HXOCHTHAJl CENEKTOPOM M HaxkaTh KHONKY « (cMm. Puc. 9.4.5.1. u Puc.
9.4.5.2.b). Ilocne ¢dukcanmu 3amepa Ha dKpaHe MOSBISETCS (PIAKOK C HAAMUCHIO «IX0 2». Bpewms
3a/1ep’KKH BBIBOAUTCS B CTPOKY «IXO0 2».

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

VYcTaHoBUTE MapKep Ha HYXKHBIN 3JIEMEHT MEHIO «OX0 1» min «39X0 2», HAXMUTE KHOIKY «l, 1 CHOBa
IIPOBEUTE U3MEPEHUE 3aTEPKKU.
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B nanHoM mpuMepe HCHOIB3YyeTCS PEXKUM H3MEPEHMs 3aJCpKKH IXOCUTHANA MO (PPOHTY.
DOXOoCHUrHaJI MMEeT HEKOTOpOoe BpeMs HapacTaHus — JUIMTEIbHOCTb mepenHero ¢ponra. Pesynbrar
U3MEpPEHUS 3aJ€PKKU 3aBUCUT OT aMIUIUTY/bl HXOCUTHAJA, T.K. 3aMep MPOU3BOJUTCS B Pa3IMUHBIX
Toukax mnepeaHero ¢ponra. IlosTomMy /Ui TOBBIIEHUS TOYHOCTH aMIUIMTYAY 3XOCHTHaja
ycTaHaBiIMBaloT Ha ypoBeHb 0 n1b mo pasmerke skpana (cMm. Puc. 9.4.5.2. A u b). Eciu, manpumep,
UCIIOJIb3YETCS PEKUM M3MEPEHHUs 3aJIep>KKU 10 TUKY CUTHaja, TO YCTAaHOBKA aMIUIMTY/IbI 9XOCUTHAlIa
HE MPOBOJUTCA.

; : . . I AH= 08B, 5T
S T SR T TR i3 HT= 0122, 390

A SR ST b i 8% = 004, Oraa
: : : : : 1M1= 0047, Oriea

U‘acﬂluﬁxa i F47,ﬂ+ﬂﬂi§W

31.03.0dr 13:53

AlEg
& 10 z0 30 40 50 60O 7 g0 mES
gﬁég all.- AH.%E aKPAH '%ECEHEHTGF%{FE‘EEII;?E_:%EE

TREKT (N0 opoHTY): QHMML_F;M

Puc. 9.4.5.3. YcranoBka KOOpAMHAT OTpaKaTEIICH.
Hacrpoiika rimiyouHoMepa B cTriie «ABTOpacdeT.

Bropoii sranm HacTpOMKM — YCTaHOBKAa KOOpPJAMHAT. YCTAHOBUTE MapKep Ha JJIEMEHT MEHIO
«Hactpoiika H, X, Y» u xHonkoil ! BeiOepure ero. IlosBisercs nouepHee OKHO ¢ KOOpAMHATAMU
otpaxareneit Puc. 9.4.5.3. 3nech npon3BoauTCs HacTpoiika mkan riayouHomepa H, X, Y.

BHauanie Hy)KHO YCTaHOBUTB paccTOsiHUE MEXIy oTpaxkaTtensiMu AX. B namewm npumepe AX =
X2 —X1 =41 mm. B none AX ycranoBum 41,0 MmMm. J[anee mpoBoIUTCS yCTaHOBKA KOOPAUHATHI X1 Jyist
OnmkHEero otpaxkaTtens (HWXKHAS 3apyOka). OueBuaHo, ycranaBnuBaercss X1=41,0 mMm. Hacrtpoiika
KOOpJMHATH! X BBIIOJIHEHA.

AHaJOrMYHO MPOU3BOAMUTCA HACTpoiika KoopauHaThl Y. CHavyana ycTaHaBIMBAaIOT PacCTOSHUE
Mexay orpaxkarensMu AY = 18,0 MM, nmotoM koopauHary OmmkHero orpaxkarens Y1 = 18,0 mwm.
Hacrpoiika 3akoH4eHa.

[Tocne ycTaHOBKHM KOOpAMHAT PEKOMEHJYETCS MPOBEPUTHh KAauyecTBO HAcTpoilku. [[nst sToro
BbIOepuTe MeEHIO «CenexkTop», HaWIUTe MAaKCUMyM OXOCUTHajla OT Kakoro-inbo H3BECTHOIO
OTpa)kaTess ¥ MPOBEPbTE MPABUIbHOCTh U3MEPEHUST KOOPUHAT.

BHumanue, eciau mociie HACTPOWKH TIIyOMHOMEpa y CEeleKTOpa U3MEHUTh PEXUM H3MEpEeHU
3aJIep>KKH, TO Pe3yJabTaThl MU3MEPEHUN BpEMEHM U KOOpAuHAT Aedekrta OyAyT colepKaTh OLINOKU
CBSI3aHHBIE C TEM, UTO CEJIEKTOp Oy/AET OnpeAesaTh 3aAep>KKY B IpYyroil BpeMEHHOM TOUYKE 3XOCUTHaJa.

9.4.6 Hacrpoiika rayouHomepa B ctuiie « TabanmunHbIii»

[MpuHIMn padotsl rmyonHOMepa B ctwie «TabnuuHbliy noapoOHO paccmarpuBaercs B [14.12.
B menro «myomHOMep» mocine BeiOOpa cTuist «TaOauuyHbIi» Ha SKpaH MpuOOpa BHIBOAUTCS OKHO C
3aronioBkoM «Tabxn. Hactpoiiku», B KOTOpOM TpeyiaraeTcs YCTaHOBUTH HapaMeTpbl IIyOHHOMEpa
(Puc. 9.4.6.1.).

[lpu wmcnonb30BaHMU MPSIMOTO TIPeoOpa3oBaTest MU3MEPSIOT TIyOuMHY 3aneranus aedexra,
koopauHaty H. Jns HacTpoiiku mkaasl MMH HEOOXOJMMO YCTaHOBHUTH BpeMs 3alepKKH BOJH B
npeobpa3zoBarene Th u ckopocTh MpoaoIbHBIX BOIH B u3aeiauu CL.
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[Tpu ncnonp30BaHUM HAKIIOHHOTO MPEe0Opa3oBaTelIst ONpeAeIIIoT KoopauHatel X u Y nedexra.
Hns Hactpoiikm mikam MMX, MMY YKa3bIBAalOT BpeMs 3aJIep)KKM BOJIH B TpeoOpasoBarene 1XY,

CKOPOCTh NOIIECPECYHBIX BOJIH B U3ACTIUU CTu yroi BBoaa OL.
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Puc. 9.4.6.1. MeHto ycTaHOBKHU IMapaMeTpoOB riyOnHOMEpa B CTHIIE « [ aOauuHbBINY.

Onnako, A1 IpaBUIILHON HACTPOMKH TIIyOMHOMEpPA HEOOXOIUMO 3HATH YMCIICHHBIC 3HAYCHUS
BBIIE YKa3aHHbIX IapameTpoB. Kak mnpaBmio, B HAaCTPOWKE HCIOJIB3YIOT CIIPABOYHBIE JIaHHBIE O
CKOPOCTSIX YJIbTPa3ByKOBBIX BOJIH B Marepuaiie. Bpemst 3amepkku BoJiH B mpeoOpaszosatese Th, Txy, a

TaK)XKe yroil BBoAa OL, sIBJSIOTCS MapameTpamu rpeobOpasoarens. Mx HeoOxoaumo uaMeputh. B Huke

cleAyromuX maparpadax MpUBOIASTCS METOAUKH U3MepeHuid Th, TXy u QL.

9.4.7 Onpenenenue BpeMeHHU 3a/1ep:KkH BoJH B npsimom T1II1

Bpemst 3a7epKKM Kakoro-imbo 3XOCUTHalIa OTHOCUTENIBHO 30HJUPYIOIIEro MMIYJIbca BCErna
CKJIaJIpIBaeTCs U3 BpeMeHu 3aaepkku BosH B [1DI1 (Th) u Bpemenu mpobera BonH B u3aenuu. B cesizu
C 9TUM HEBO3MOXKHO HEMOCPEICTBEHHO OIPEICIUTh BeaIHYuHy Th.

Jlnst u3MmepeHuss Th HCHONB3yrOT 00pasipl, y KOTOPBIX H3BECTHO BpeMsi Mpolera BOIH,
0003HaunM ero Tco. Toraa u3MepsiroT BpeMs 33JIepiKKH 9XOCUTHAIA B 00pasie Taxo, 3aTeM BpeMmst Th

HAXOJIAT KaK Pa3HOCTh
Th = Trxo — Tco.

Hcnons3yem obpazerr CO-2 mo 'OCT 14782-86 miist u3MepeHus BpPEMEHM 33/I€PKKU BOJH B
npsMoM TpeoOpaszoBatene. B oOpasne CO-2 arrtectyercss BpeMsi mpobOera NpoJOJbHBIX BOJIH OT
BEpXHEH rpaHu oOpasla 10 HWKHEH u o0paTHO — Tco-2. Cxema mpo3BydMBaHUS 0Opasla MpsSMbIM
npeoOpa3oBaresieM nokazana Ha Puc. 9.4.7.1.

OueBuaHO, Ha 3KpaHe nedekTockona OyneT HaOMIONaThCs CepUsl JOHHBIX 3XOCUTHAJIOB,
KOTOpble (OPMHUPYIOTCS IyTE€M MEPEeOTPaKEHUs YIbTPa3ByKOBOTO HMITYJIbCa MEXIY HIDKHEH U
BepxHei rpansmu CO-2.

Omnpenenum 3a7epkKKy MepBoro JoHHOTO xocurHana T 1. Ycranosure 1911 Ha obpazer; CO-2.
Bribepure B riaaBHOM MeHIO aneMeHT «CenekTop». B mento «Ycr. M3Mmepenuit» ykaxkure HYKHBIA
PEKUM U3MEpEeHUH («110 PPOHTY», «I10 MUKY» WK «depe3 0»), BKIYUTE U3MEpEeHne BpeMeHu — Puc.
9.4.7.2.A. B naHHOM cily4ae HUCHOJB3YETCs] PEeXKUM HU3MEPEHHUsI BPEMEHU — «I10 (GPOHTY». 3Aech, A
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MOBBIIICHUS] TOYHOCTH HU3MEPEHHM 3aJep>KKH, HYXKHO YCTaHABIMBATh AMIUTUTYIYy SXOCHUTHalla Ha
ypoBeHb 0 ab 1o pa3meTke 3KpaHa.
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Puc. 9.4.7.1. Cxema npo3ByunBanus o0pasua CO-2 npsiMeIM npeoOpasoBatesem.
3axBaTHTE Ha HW3MEPEHHE IMEPBBI AOHHBIA dXocurHan Puc. 9.4.7.2.A u 3aduxcupyiite
pesynbTar usMmepenuit T1. Ecnu o6pazeny CO-2 arrecroBan, Hanpumep Tco-2= 20,075 mkc, BpeMms
3a/Iep>KKHM BOJIH B IIpeoOpa3oBaTelie BEIUNCIISIETCS CIEAYIOINUM 00pa3om

Th=T1- Tco.z

Th =21,475 - 20,075 = 1,400 mxc.

T= 21,475 re P 12,0000 ASCENERTOR B b 1 T= 41.550 ree P 18,0000 ATICEAEKTOP [0 » 1
£0,012 raee [02) Oor, namepemi 20,012 pare [02) Her. Watepenn

: A : ] : 0 -20 doon : L e ..__l

l& i} 10 20 ) 30 40 [0 m i} 10 o _20_ } 30 40 MKC

Gy CenexTopil nyoHno-2 ACH #1533 [4 CenekTopilnybuno-3 ACH %1 B3

MEMKPAH 35!.53,33,932323; nep Beixn. alsgwm” gﬁfquaqsﬂngﬁ nep Beixn, o
A) B)

Puc. 9.4.7.2. I3mMepenne BpeMeHH 3aIepKKH JTJOHHBIX 3X0cUTHaI0B B CO-2.
[Ipeodpazosarens [1111-2,5-J14.

Bo3moxken cmyuait, korma oOpazerr CO-2 He arrectoBaH. Bpems Tco, HemsBecTtHo. Torma
HEO0OXOIMMO HMCIOJIB30BaTh JIBa JOHHBIX dXOCHTHaja. OTMETHM, YTO BpeMs OT MEPBOTO JIO BTOPOTO
JIOHHOTO ?XOCUTHaJIa PaBHO T -2, UCTIOIB3YEM ITOT (DAKT.

Wrak, nmpoBoasTcs u3MepeHuss BpeMeHU 3ajiepkku nepBoro (T1) u BToporo (T2) noHHBIX
sxocurHajaoB — Puc.9.4.7.2. TlockonbKy MCIOJIB30BAaH PEKUM HM3MEPEHHH «10 (POHTY», aMIUTUTYIa
AXOCHUTHaJIa YCTaHaBIMBaeTCs Ha ypoBeHsb 0 1b.

[Tpoananu3upyeM BpeMeHHbIE COOTHOMICHHS Tco2 = T2 — Tl u Th = T1 — T¢p-2, TOrAa €erko
MOHSTh, YTO BpEMs 3a/ICPXKKH BOJIH B ITpeoOpazoBaresie BEIYUCIACTCS 1Mo hopmyie
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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 crnocoba H3MEpPEHHs 3aJEPiKKH, MOCKOJIBKY B
POKHUMAX «I10 (DPOHTY», «II0 MHUKY» U IO MEepexoay CurHaia «depe3 0» M3MEpeHHUs MPOU3BOAATCS B
pa3IMYHbIX BPEMEHHBIX TOYKaX dXOocurHaiga. CliefoBareiabHO, MPH HACTPOHKE TiyOmHOMEpa (CTHIIb
«TabnuuHBIi») HY)KHO YyKa3plBaTh BEIMYMHY Th, HM3MEPEHHYIO B TOM K€ pEKHME, YTO U
UCIIOJIb3YEMBIH TIPH KOHTPOJIE.

9.4.8 OnmnpenesieHue TOYKU BBOJAA U BpeMeHH 3a/IePKKH BOJH B HakJoHHOM 111

Touka BBOJA M BpeMsi 3aJepXKKH BOJH B HAKJIOHHOM IpeoOpasoBarene TXY ONMpenensioT ¢
nomotipio oopasma CO-3 mo 'OCT 14782-86. Cxema nposByunBanusi CO-3 npencrasiena Ha Puc.
9.4.8.1.

O6pazen; CO-3 arrectyeTrcss mo BpeMeHU mpolera mornepedHsix BojiH. O0o3HauuM Tco-3 —
BpeMs pobera momnepeyHbIX BOJH OT LIEHTpa oOpasia /10 ero O0KOBOM MOBEpXHOCTH U oOpatHO. [1o
['OCT 14782-86 Bpems obpaszmna CO-3 cocrapisiet 33,7 mkc. B peanbubix o6pasmax CO-3 Bpems Tco-3
MOXKET OTJIMYATBhCA OT 3TOI'O 3HAYCHU .

BHravane ompenenuM moJ0XKEHHE TOYKH BBoja. [lyis 3TOro ycTaHOBHTE NpeoOpa3oBareib Ha
CO-3 u naiiaure nonoxenue I13I1, B koTopoM HabmroAaeTcs MakCUMyM 3XOCHTHaja OT OOKOBOM
noBepxHoctu obpaszua (Puc. 9.4.8.1.A u Puc. 9.4.8.2.A). Hanecute metku Ha kopmyce 1311 (Touka
BBOZa) HampoTuB pucku neHtpa CO-3. Touka BBoJa OTMEHaeTcs C JABYX CTOpPOH KoOpIryca
npeoOpaszoBares.

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. Jljis 3TOro HYXHO H3MEPHUTH
BpeMsl 3a/lepKKM dXOocurHaia oT OokoBoi moBepxHocT CO-3. HM3mepeHue mNpOU3BOIUTCS B
nonockeHnn [IDI1 cooTBeTcTBYyIOMIEM MakcUMyMy 3xocurHana. Eciam oOpaserr CO-3 arrectoBas,
Hanpumep Tco-3 = 34,125 mke, To BennuuHa TXY onpenensiercs 1o npoctoi popmyie

Txy =T1l- TCO—3

B npumepe, npencrasiennom Ha Puc. 9.4.8.2.A, T1 = 44,950mkc, Torna Bpems modera BOJIH B
npeobpazosarene TXy = 44,950 — 34,125 = 10,825 mxc.
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Bo3moskna cutyanmsi, korga oopazer; CO-3 He arrectoBad. Bpemst Tco-3 HensBecTtHO. B 3TOM
ciIyJae MCIojb3yeM aBa 3xocurHaia 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. Dxocurnais! B o6paste CO-3. [Ipeobpasosarens [1121-2,5-65°-514.
A) U3mepenue 3aJiepKKu epBoro 3xocurxana T 1.
b) M3mepenue 3a1epKKH BTOPOTO dXOCUTHama T2.

Ycranosure [1911 Ha obpazer; CO-3. [lepememntas mpeoOpa3oBareb 0 TTOBEPXHOCTH 00pa3siia,
HAlIUTE €ro IOJIOKEHUE, KOTJa MaKCHUMalbHbl M TEPBBIA M BTOPOM AXOCHTHAIBL 3aduKCUpyHTE
npeoOpa3oBaTesb B 3TOM MOJOKCHHH.

[Tytes mpoOera BomH mpu (GOPMHUPOBAHUHM DXOCHUTHAJIOB mMoka3zaH Ha Puc. 9.4.8.1. A u b.
PeanbHbIil BuA 5XOCUTHANIOB JeMOHCTpUpYIOT Puc. 9.4.8.2. A u b. BuaHo, 4To uHTEpBan BpEMEHH OT
MEPBOIO JI0 BTOPOT0 3XOCUTHAJIOB PaBEeH Y/IBOEHHOM BeMUYMHE T co-3.

2* TCO—3 =T2-T1
Hcnonwezyem 310 cooTHomieHue. [IpoBenem n3mepeHue 3aiep>KKu MepBOrO U BTOPOTO 3XOCUTHAJIOB B
CO-3. Ecnu BbIOpaH pexuM H3MEpEeHUN «10 (PpoHTY», HEOOXOJUMO YCTaHABIMBATh AMIUIUTYIY
sxocurHaiga Ha ypoBeHb 0 nb mo pa3merke skpaHa. PaccMOTpUM BpeMEHHBIE COOTHOIIEHUS MJIs
9XOCUTHAJIOB
T1l= Txy + Tcos, T2 = Txy + 3* Tcos

Jlerko BuAETh, YTO BpeMsi mpolera BOJIH B MpeoOpa3oBaresie BeIYUCIieTcs 1o Gopmyrie

Txy =15*T1-0,5*T2

B namewm npumepe T1 =44,950mke, T2 = 113,200mkc.
Txy =1,5*44,950 — 0,5*113,200 = 10,825 mkc
BpeMms mpoGera BOJIH B HaKJIOHHOM TpeoOpa3oBaTesie XY UCMONb3yeTCs B JalbHEHIIEM ISt
HAcTpoiiku riyouHomepa B ctuiie «Tabnmuunelity. OTMETUM, 4TO BeIMYUHA XY 3aBUCUT OT crocoda

U3MEpEHUS 3aJIePKKU («110 PPOHTY», «I10 MUKY», «depe3 0»). [ToaTomMy H0KHBI cOBIAaTh pPeXUMbI
W3MEpEHUIl pu ornpeaeneHuu XY U IpH UCIIOJIb30BAaHUH B HACTPOMKAX.
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9.4.9 Onmnpenenenne yrja BBoja U IIMPUHbI JUATPAMMbI HATIPABJIEHHOCTH HAKJIOHHOTO
npeodopazoBaresist

VYTI0BbIe XapaKTePUCTUKH Y3 MOJIA HAKIOHHOTO MpeoOpa3oBaTelis ONpeIeNsioT Mo o0pasily
CO-2 T'OCT 14782-86. [ns osroil nenu Ha oOpaslle HMMeEEeTCsl IIKaja YIJIOB, YCTaHOBJIEHHAs
OTHOCHUTEJILHO OTBEPCTHS JTUAMETPOM 6 MM.

VYron BBOja ompenensiorT ciaeayromuMm obpazoMm. Haxonsr nonoxenue I[I3I1, B xoTopom
HaOJII01aeTCsl MAKCUMYM 9XOCUTHANIA OT OTBEPCTHS TUAMETPOM OMM, 3aTeM HMPOHM3BOIAT OTCUET yriia
BBOJIa 110 IIKajie HanpoTuB To4YkH BBojA I1DI1. IIpu 3TOoM nedekTocKkon NCHoIb3yeTcs Kak HHANKATOP
MakcuMyma aMIuutyasl Puc. 9.4.9.1.

Bynbre BHUMAaTENbHbI, HHOTAA MOKHO CIYTaTh 3XOCHUTHANI OT JieBOro HuxHero yria CO-2 ¢
sxocurHaigoMm ot orBepctus (Puc. 9.4.9.1.A). 3aecy nomoraer npocroit npueM. [lepememaiite 11911
cieBa HampaBo 1o obpasiy CO-2. CHauana MOSBISIETCS 9XOCHUTHAN OT YIJia, U TOJBKO TOCTE HEro
BO3HHUKAET HXOCUTHAJI OT OTBEPCTHUS 6 MM.

VYron BBOAA SBISIETCA OJHUM U3 MapaMEeTPOB HACTPOMKU riIyOrMHOMepa B cTuiie «TaGnuuHbIi.
OOparure BHUMaHWE Ha TMapa3HTHBIC CUTHAJBI, CIEAYIOIIHE 32 XOCUTHAIOM OT OTBepcTHs Puc.
9.4.9.1.b. Otu curHansr 00pa3yrOTCS 3a CYET MEPEU3TYICHHS BOJTH OTBEPCTHEM.

¥3 xun'rpunb; P 25,0400 3kPAH  rc
15.01.06rF 15:15 Hemnenre iy
: : : WiptHa 0055, 3 rke
B | RO i % Cagmr 0003, 7 rakc
I'ISI'I]
| MapasuTHEIE
IIIIIIII|IIII|IIII TTTILA aannnen
FXOCHMrHaNE!
Of" e 10 20 30 40 i Y
co-2 £ HCenekTo \Q
Lol iy i‘; ?E...E;&Hm;g"o ¢'F‘°HT5?~§ m}I’HKIIHH Jell
A) E) 3X0CKIHEN 0T OTEEPCTHA

AMaAMETROoM BMM

Puc. 9.4.9.1. Onpenenenue yria Beoaa I131I1 no o6pasiy CO-2. IIpeoGpa3oBaTens 11121-2,5-40°-514,
A) Cxema npo3ByunBanus oopasua CO-2.
b) Bun sxocurnanoB Ha 3kpaHe 1e(eKTOCKona.

ITpouenypa omnpezneneHus MHUPUHBI AWArpaMMbl HAINPABICHHOCTH COAEPXKUT 4 dTana.

[Tpo3ByunBanue o6paszua CO-2 u BUJ 3XOCUTHATIOB IeMOHCTpHUpyeT Puc. 9.4.9.2.

1. Haiinute nonoxenue IIOII, B koTopoMm HaOmoJaeTcs MaKCUMyM 53XOCHUTHajJa OT OTBEPCTHUS
muamerpoM 6mMM B CO-2. B 3TOM MOJOXKEHUHU OIpenesseTcss yrojl BBoJa, 0003HauuM ero - #1.
Perynupyst ycunenue npuOoOpa, YCTaHOBUTE aMIUTUTYyAy sXxocurHaia #1 Ha ypoenp Onb mo
pasmetke skpaHa. Ha Puc. 9.4.9.2.b MakcumanbHbBId 3XOCHrHaNl 3aUKCUPOBAH C IOMOIIBIO
dyHKMK Tpudopa «3anoOMHUTDHY.

2. Tlepemectute [1911 Ha3an mo mkane yrios, MOKa aMIUIMTYAA 3XOCUTHAJA HE JOCTUTHET YPOBHS -6
nb. 3aduxcupyiire [1911 (monoxxenue #2). 3anumuTe yroa Npo3BydYuBaHUs oL2.

3. IlpoBeaute aHamoruunsle onepauuu, nepemectun 11311 Bnepen (nmonoxenue #3). 3anumiure yron
IpO3BY4YMBaHMs 03. AMILUIMTY/a 9XOCUTHAJIa TOXKE JI0JKHA HAXOAUTCS Ha ypoBHE — 61b.

4. Haiiaure mupHUHy AMarpaMMbl HANPaBIEHHOCTH KaK pa3HOCTh YIioB & = a2 - a3.
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[V kontpone] P25,0:00.0a5; g™
13.01.06rF 15 13 MpoBer
=1 : : : P Anamz @
o, ) _ | _ | _
|
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s e —— }25,[“00'0“5{ ..................
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| 9KPAH fiCenexTonfoynkunui cTON |
A) . B)

Puc. 9.4.9.2. Onpenenenue mupuHel quarpammsl HanpasieHHocTH 1911 mo o6pasiy CO-2.
IIpeobpaszosarens [1121 -2,5-40°-514.
A) Cxema npo3ByunBanus oopasua CO-2.
b) Bun sxocurnanoB Ha 3kpaHe 1e(eKTOCKona.

9.4.10 ABromaTnueckuii curnajausarop aedexros ACI#1

[punnuns! padots! cuctembl ACJI#1 paccmarpuBatores B [14.13. Ilogpo6GHoe onmcanne MEHIO
usnoxeno B [16.5. Kak panee O6bu10 otmMeueno, cuctema ACJI#1 saBisiercst ocHOBHOM. B OonbIMHCTBE
CllydaeB, KOTJja HE0OXO0AUM aBTOMaTHYECKUM CUTHANIN3ATOp AePeKToB, ucronb3yiite ACI#1.

B nanHoMm maparpade paccMOTpUM HEKOTOPbIE TUITMYHbBIE MPUMEPHI UCIOIb30BAHUS CUCTEMBI
ACJI#1. Bribepute anement meHio «ACJ#1» m Haxmure kHomky . Ha skpane medexrockora
nosiBNsieTcss OKHO ¢ 3arojioBkoMm «J/lom. Ilapamerper» (Puc. 9.4.10.1.B). 3neck ycranaBiuBaeTcs
MOJIO)KEHHWE YPOBHS (PUKCAIIMM M IOMCKOBOTO YPOBHSI OTHOCHUTEIBHO OpakOBOYHOTO, a TaKke
MIPOU3BOUTCS BKIIOYEHHE CBETOBOW U (MJIM) 3BYKOBOW CUTHAIM3ALINU.

B OonbmnHCTBE cioy4aeB YJIbTPa3BYKOBOM KOHTPOJIb H3JEIUNA TMPOBOJUTCS HXOMETOJIOM.
VYcranasnmuBaroT pexxum padbotel ACI#1 — «Oxo» (Puc. 9.4.10.1.A). OGbIYHO B METOIMKAX KOHTPOJIS
WCIIONIB3YIOT YPOBEHb (PUKCAIMHM PACIIOJIOKECHHBIH Ha 61b MeHbIe OpakoBOYHOTO, a MOMCKOBBIN
YpOBEHb YyCTaHaBIUBAIOT Ha 61b MeHbIIe ypoBHs Qukcanuu (Puc. 9.4.10.1.5).

Paccmotrpum mopsinok Hactpoviku AC/I#1 B THUMOBON METOIMKE KOHTPOJIS CTHIKOBOTO
cBapHoro mmBa. HacTpoiika mpou3BOIUTCS MO 3XOCHTHAlIaM OT YIJIOBBIX OTpaxaTenei (3apyOok) B
COII (Puc. 9.4.10.2.). Otpaxkarenu GOpMUPYIOT 3XOCUTHAJIBI, YKAa3bIBAIOIIME HAYAJIO U KOHEIl cTpoda
ACJI#1, T.e. 30HY, B mpeaenax KOTOPOH OXHAAOTCS 3XocurHaibl oT aedekroB. Kpome Toro,
aMIUIUTY/1a YXOCUTHAJIOB OT 3apy0OK OIpeeNseT aMILTUTYAHbIA MOpOTr pa30pakoBKH HECTIJIOIIHOCTEH.
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BeprukanpHoe monoxenue ctpoda ACJI#1 MOMKHO COOTBETCTBOBATH AMIUIUTYZEC IXOCHUTHAIOB OT
3apyOoK.

HacTtpoiika § acid #1 EMS Hawano 0043,0 mkc
25.08.0dr 17:3d £ Bpar yp. 23,0 o6 Wupraa 0030.0 rake
! : : : : : : : : H i =]

Hactpoika §[AcH #1)
25,06, 0dr 17 32

Ypoeene guecaumm -06 ob
i MNowckoemin wpoeene -06 ob

CurHanmzauma

| CeeTosan

Seykoean Bikn

g0 100 120

T e L

JKPAH Cenex'rnp] Fny6une-ij ACH #1 ;5‘

TR

i Cenektopii [ nybuno-3 ACH #1 3]
SKPAH & spoimi, mep L X0 L B

A) B)

mep i Jxp i

LT R |

[no gpoHTy

Puc. 9.4.10.1. Menro ACJI#1.
A) Bpi0op pexxuma paboThl.
b) Hacrpoiika noporoBbix ypoBHEH U CUTHAIU3ALUH.

nan| 2 nan
1 1 1
| I

1
con \\ H=18H

Puc. 9.4.10.2. Cxema nmpo3By4rBaHus YIIIOBBIX oTpaxkatenei (3apydok) B COIL.

HHGTPDITIHH ACH #1 Jueo Haqano HachDﬁHa ACH #1 Jsmo Haqano 0043, 0 rec
31.03.04r 19 57 Bpak wp. 39.0 a6 WvprAa 0030,0 mke 31.03.04r 13 583 Bpak wp. 33,0 aB Wvprna ST IeT ,:,
: : : : : b l : : : : :

-.l ...... ORI STTURRT OUUOTT ST R 7 L TR e, RO ST SN

RO SRS S SRR N S
: i f
e e, e -1
: e e -2

....... . : g

5 .x...'.:::::::.:::::::::: :.'::.::::::::::::::::::::::::;::::::::._20 o ‘ ] ; ] . i

fe D 10 20 30 a0 wwiv| |ae  © 10 20 30 40wy

Cenextopi [ nyouno-i ACH #1 £33 |4 Cenektopii [ nyouno-i§ ACH 21 &3

1] axpan [CenexrapfTnybuno-y RSV 13| (1] oKpan [Cenerranf Ty o A 1)
A) b)

Puc. 9.4.10.3. Hacrpoiika AC/I#1 no sxocurnanam ot 3apy6ok. COIIl tommmuoit 18mm. 3apyOku
3,5%2.0 mm.ITpeo6pasosarens [1121-2,5-65°-14.
A) YcranoBka Havana ctpoba AC/I#1 mo sxocurnany ot HUXKHEH 3apyOKH.
b) YcranoBka mmupunsl ctpoda AC/I#1 mo sxocurHany ot BepxHei 3apyOKu.

B npouecce nactpoiiku ACJI#] BBINONHAIOT CIEAYIOIINE ONEPALIUU:

1. Haiinute MmakcumyM sxocursana ot HwkHell 3apyoku B COIL. Ha Puc. 9.4.10.2., 3T0o nonoxenue
[13IT — 1. Bupg sxocurnana nokazad Ha Puc. 9.4.10.3.A. B mento «ACJI#1» BbiOepure srneMeHT
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«bpak yp.» (OpakOBOYHBI YPOBEHB). YCTAaHOBHTE BEPTHUKAJIBHOE IOJOKEHHE OpaKOBOYHOTO

YpOBHS #1 Ha BEpIINHY XOCUTHAJIA OT HIDKHEH 3apyOKH.

2. BriOepure 3JIeMEHT MEHIO «Hayajuo» M ycTaHoBUTe Haydano ctpoda ACJI#1 Ha mepennuii GpoHT
sxocurHana (Puc.9.4.10.3.A).

3. Haiinute Makcumym sxocurtaiia 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 AaMIUTUTYJbl D3XOCUTHAJIOB OT HWXKHEH U BepxXHe 3apyOOK CyIlecTBEHHO

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

(Puc.9.4.10.3.A). BrlpaBHUBaHUE aMIUIUTYJbl 3XOCHUTHAJIa OT BEpXHEW 3apyOKH Ha OpaKOBOYHBIM

ypoBeHb ACJI#1 BriocieacTBUM NPOU3BOJUTCS C TOMOIIbIO0 cucTeMbl BPY.

Paccmorpum gpyroit mpumep. Hactpoiika ACJI#1 B MeTonMKe KOHTPOJS JIUCTOB. 3]€Ch
ucnoinbiyercs COIl ¢ mI0CKOJOHHBIM OTpaXkaTelieM, pacloIOKEHHBIM Ha CeperHe TOJIINHBI JINCTa
(Puc. 9.4.10.4.A). B meToauKke HEe yUUTHIBACTCS HEPABHOMEPHOCTh YYBCTBUTEILHOCTH B 3aBUCUMOCTHU
oT r1yOuHsI 3aneranus nedekra. Cucrema BPY He ucnomnssyercs.

BpakoBounslii ypoBenb AC/I#1 ycTaHaBIMBAIOT MO aMILTUTY/IE 9XOCUTHANA OT TIOCKOJOHHOTO
orpaxarens B COIl. 3ona koHTponsi, Hayano u KoHer| ctpoba ACJ/I#1, ycranaBiuBaercs OT
30HAMpYIOIIEro umiyinbca, Bkiatouas PIIX, nmo mepemnnero ¢gponta moHHoro sxocurHana (cm. Puc.
9.4.10.4.b).

:|.EI.E|
JoHHBIA
FXOCMIHAN

!Hachnﬁxa i P21,U+DD,DA5! 7358 n,osni
06,04 0dr 15 54 Lt Bk +43°C

nan SOHAMDYHILLMIA : :
MMMy NBC + PLL e
con ZXOCHMIHAN OT

. MAOCKOA0HHDOrD
MnocKogoHHEIA OTEEQCTHA

OTPEHaTEND T

R T ra T
Cenextopi [nyouno-i ACH 21 £3i
[no spoHTy] MED Jxo §

A) B)

Puc. 9.4.10.4. Hactpoiika ctpoda ACJl#1 B metoauke koHTpos uctoB. COII Tonmmuoi 30Mm.
[TnockomorHOE OTBepcTHE MMameTpoM 3MM Ha riryoune 15mm. [Ipeodpaszosarens [1111-2,5-14.
A) Cxema npo3ByunBanust COIL.

B) Bun sxocurnanos u nojoxenue ctpoda ACJ/I#1 B HACTpOEHHOM COCTOSIHHH.

9.4.11 ABtomaTnueckuii curHaausarop aedgexros AC/I#2

[Ipunnunst padots! cuctembl ACJI#2 paccmarpuBatores B [14.13. Tlogpo6GHoe onucanne MEHIO
uznoxkeHo B 116.6. Cucrema AC/I#2 siBnsieTcsl 1ONOJHUTENBHOM, YaCTO €€ UCHOJb3YIOT COBMECTHO C
ocHoBHOMU cuctemont ACJI#1.

Menio ACJI#2 opraHu3oBaHO IO TeM ke NpuHIunam, uro u MmeHio AC/#1, HO ecTb
HekoTopbele oTinuuus. Cucrema ACJI#2 nuMeeT TOJBKO OAWH MOPOToBbIi ypoBeHb. ACJI#2 peanuzyet
JOTIOTHUTETBHBIA PEKUM pabOThI «3axBaT».

Bo1zoB ympasinsitomero MeHto ACJI#2 ocymiecTBisieTcss U3 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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MeHIo «AC/I#2» u Haxmute KHONKY . Ha skpane nedexTockomna mosBiseTcss OKHO C 3aroj0BKOM
«Jomn. ITapamerper» (Puc. 9.4.11.1.). B otnuuue ot AC/I#1, B 3TOM MEHIO MPOU3BOJUTCS TOJHKO
BKJIIOUEHUE CBETOBOH U (MJIM) 3BYKOBOI CUTHAJIU3AIINH.

Pabota cucrempr AC/I#2 nipu MCIIOIB30BaHUH IXOMETOa (PEKUM «IX0») B IPUHITUIIC HUYEM
HE OTJIMYAETCSI OT PacCMOTPEHHOro paHee pexuma «Ixo» ACJI#1. bonpinii ©HTEpEC NMpeaCTaBIsIeT
obcyxnenne paborel ACJI#2 B pexxume «TeHb» (TCHEBOM, 3€pKaIbHO-TCHEBON METOJIBI) U B PEKUME
«3axBar» (aBTOMaTUYECKOE yJep>KMBaHNE CUTHAJIa Ha YPOBHE CTPOOa).
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Puc. 9.4.11.1. Mento ACJ1#2.
A) Bpi0op pexxnuma paboThl.
b) YcranoBka curnanuzammm.

Paccmorpum Hactpoiiky ACI#2 ans paboOThl TEHEBBIM METOJOM. Takod KOHTPOJb 4YacTo
IPOBOAAT Ha HEOOJIBIIMX CTAl[MOHAPHBIM YCTAHOBKAX, MCIOJB3YIOT LIEJIEBOM WM UMMEPCHOHHBIN
croco0 obecreueHnst akyCTUYECKOT0 KOHTAKTA.

B kimaccuyeckoM BapuaHTE TEHEBOIO METO/a HCIOJB3YeTCsl JiBa  YIbTPa3BYKOBBIX
npeoOpa3oBaressi, PacloJ0KEHHBIX 0 00euM cTopoHaM uzzaenus. OIUH mpeodpa3oBaTeslb U3IydaeT
30HAMPYIOIINE YIbTPa3BYKOBBIE UMITYJIbCHI, IPYTOi MPUHUMAET CUTHabI, pouienmme uaenue (Puc.
9.4.11.2.A). Ecniu B uznenuu ectb nedexT, oOpasyeTcss T€Hb OT HEro, aMIUIMTY/Aa IMPOLIEAIIEro
CUTHAJla YMEHbIAeTCs. ODTO SBJIEHHME HCIHOJB3YIOT s OOHapykeHus ae(eKToB U pazOpakoBKU
uznenuit. OOpatutre BHUMaHue, npomeqmuid curHan (Puc. 9.4.11.2.b) umeer «XBOCT», KOTOPBIH
HOSIBIISIETCA 3a CUET MEPEOTPaKEHUS BOJIH B 3a30p€ 1EJIEBOI0 KOHTAKTA.

Jlnst peanu3anuu TEHEBOTO METOJa yCcTaHaBIMBAIOT pexuM padboTel ACH#2 «Tenws». Ctpod
ACJI#2 ycTaHaBMMBaIOT TaKUM 00pa3oM, 4TOOBI OH OXBaThIBal mpomeammii curaan (Puc. 9.4.11.2.5).
VYposenr ACJI#2 (OpakOBOYHBI YpOBEHb), KaK TMPABWIO, OTCUUTHIBAIOT OT MAaKCHMAaJIbHOTO
MPONIEAIIEr0 CUTHANA, Hapumep — 61b.

OO6paziom 111 HaCTPOKH AeEKTOCKOIa 3/1eCh MOXKET CIY)KHTh caMo m3zenue. [loctymaror
tak. HaxondT MakcuManbHBIA MpOIIEAMINNA CUTHAT B M3AEIUH, KOTJa IPO3BYYHMBAETCS €ro
O0e3nmedexTHrI ydacTok. 3atem ypoBeHb ACJI#2 ycranaBnauBaioT Ha 6ab HIDKE aMIUTATYIBI
npouenuero curiana (Puc. 9.4.11.2.b). B nanpHeiliem, B mporecce KOHTPOJIS HU3AETUN cCUCTeMa
ACJI#2 Oyner BbIaBaTh CBETOBYIO M (MJIM) 3BYKOBYHO CHUTHAJU3AIMIO, €CJIM TMPOIISIIINN CHUTHAI
OITYCTHUTCS HUXE MIOPOrOBOTO YPOBHSI.
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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 ctpo6a ACI#2 mist KOHTPOJIS JIUCTOB TEHEBBIM METOOM.
Wznenue — nmuct tommmuoi 60mmM. [Ipeodbpazosarenu [1111-1,25-20.
A) Cxema npo3ByurBaHus Jiucra. TeHeBO METOA.
b) Hacrpoiika crpoba AC#2.

VYabsTpazBykoBoit nedexrockon Y9812 ¢ momomisio cucrem ACII#1 u ACI#2 nonnepxuBaet
KOMILJIEKCHBIE CITOCOOBI aHAIN3a YIbTPA3BYKOBBIX CUTHAJIOB. THUIIMYHBIN MPUMEP — KOHTPOJIb INTIOCKUX
U3IENMA  3XO0- U 3€pKAIbHO-TEHEBBIM METOJIaMU OJHOBPEMEHHO. Takoi Ccmoco0 KOHTPOJIsS
OCYIICCTBIISIETCS. OJHUM TPSMBIM TIpeoOpa3oBareieM. 31eCh aHATU3UPYIOTCS 3XOCUTHAIBI OT
neeKTOB B TeJe U3enus (3XOMETO/) U JIOHHBIN CUTHAJ (3€PKAIIbHO-TEHEBOW METO).

B kauectBe mpumepa mokaxkem, Kak mpousBoautcs HacTpoika cuctem ACH#1 u ACH#2 B
METOJMKE KOHTPOJs JUCTOB. IlycTth muct mmeer Tomuuuy 70mm. Ilpumensiercs mpeoOpasoBaTeinb
IT111-1,25-20. ToncTocTeHHBIE METALTHYCCKHE H3ICIUs, KaK MPaBHIIO, UMECIOT HEOTHOPOIHOCTH
3€pEHHON CTPYKTYpBI, KOTOpbIe (hOPMHUPYIOT OTPaXEHHBIE CUTHAJBL. B MeTonMKe Hepa3pylIaromiero
KOHTPOJIS TakKhe 00bEMHBIE HEOTHOPOJHOCTH HE JOJKHBI BBISBISTHCS, TTOCKOJIBKY OHM HE HApPYIIAIOT
CIUJIOIIHOCTH U3JIeTHUs, TO3TOMY BhIOpaHa OTHOCUTEIbHO HU3Kas yactota [1911 1,25 MI'1.

nan nan

con

[NnockonoHHBIA

OTPEHATEND T

|

A) E)

Puc. 9.4.11.3. Cxema npo3ByuuBanust COIl B MeTOqUKE KOHTPOJISI JIUCTOB.
COII Tonuuaoit 70 M. ITn0cKon0HHBII OTpaxkarens 3MM Ha TIyOuHe 35MM.
[Tpeobpazosarens [1111-1,25-F20.
A) IIpo3ByurBaHUE MIOCKOJOHHOTO OTPaXaTes.
b) Ilpo3ByunBaHue JOHHON OBEPXHOCTH.
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Hacrpoiika npousBoauTcs B 1Ba dTana. Baavane ycranaBnuBaercs ctpod AC/#1 s paboTer
9XOMETOJIOM, PEXUM «IX0». BpakoBOUHBIN YpPOBEHb 3aJa€TCSl SXOCUTHAIOM OT ILIOCKOJIOHHOIO
otpaxarens 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 nonnsiii sxocurHan B COII (cm. Puc. 9.4.11.3.b u Puc. 9.4.11.4.b).
3nech OpakOBOYHBIA YPOBEHb OIpENesieTcss OTHOCUTENbHO aMIUIMTYABI JOHHOTO 3XocurHaia. B
METOJMKAX KOHTPOJIA MPEANUCHIBACTCS yCTaHOBKa mojiokeHus ctpoda ACJ] nHa 6-12 nb Hmke
aMIUIMTYZIbl JOHHOTO CHUTHala, MOJY4YeHHOro Ha Oe3gedextHoMm yuactke m3aenus wiu B COIL B
JIAaHHOM CJy4ae npoBejaeHa HacTporka ypoBHsA AC/I#2 Ha 6 HUXKE aMIUIMTYIbl JOHHOTIO 3XOCHUTHAJIA
(Puc. 9.4.11.4.b).

IIpu mnpoBenenun koHTposis akTUBHBI 00e cuctembl ACJl (Puc. 9.4.11.4.B). Brimaua
CUTHAJIM3alliU O HaJu4Ke AedexTa MPoru3BOIUTCS JTUO0 B CIydae MOSBICHUS dXOCUTHANA OT JAedeKTa
B TeJe JucTta, cpadateiBaeT AC/I#1, 1160 npu BOZBHUKHOBEHUU TE€HU OT CKOIUICHUS MEJIKUX 1e(eKTOB,
TOTJ]a yYMEHBIIAeTCS aMIUIUTyJa JOHHOTO dSXocurHana u cpabarbiBaeT AC/#2. Otrmerum, 4To B
pexume «Y3 kouTponb» (Puc. 9.4.11.4.B) uyBcTBUTENBHOCTH MpHOOpa yBenuyeHa Ha 7 aAb ans
yno06cTBa HAOIIOIEHUS! 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=]
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B)

Puc. 9.4.11.4. Hacrpotika ctpo6oB ACJI#1 u ACI#2 nnst KOHTPOJIS JTUCTOB.
COII Tonuuuoit 70 MM. ITn0ckon0HHBII OTpaxkarens J3MM Ha TIyOuHE 35MM.
[Tpeobpazosarens 1111-1,25-F20.
A) Hacrpoiika AC/I#1 B pexxume «9X0».
b) ) Hactpoiika ACLI#2 B pexume «TeHby.
B) Bun ctpo6os AC/] npu nposenennu KoHTpoisi. M3nenue 6e3 nedexTos.
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PaccmoTpuMm Teneps npumenenne pexuma «3axBat» AC/I#2. B ynbTpa3ByKOBOM KOHTpOJE
HECTaOUJILHOCTh aKycTudeckoro KoHTakta mMexny [IDI1 u mznenuem siBisieTcs ryIaBHBIM (DakTOpOM,
UCKaXaIOUIUM pPe3yibTaThl pa30opakoBku. IllepoxoBaTocTh MOBEPXHOCTH H3ZAENUs, TOJIIMHA CIOS
KOHTaKTHOM J>KUIKOCTH CYLIECTBEHHO YMEHBIIAIOT YyBCTBUTEIBHOCTH MpHOopa. HecraOuinbHOCTH
YYBCTBUTEIBHOCTH, CBSI3aHHAS C KQUECTBOM aKyCTUYECKOT0 KOHTAKTa, 0COOCHHO CHUJIBHO MPOSIBIISIETCS
y IPSIMBIX TIpeoOpazoBaTeIeH.

B MeTtoaukax ynbTpa3ByKOBOTO KOHTPOJISI MPUMEHSIIOT Pa3iHyHble CHOCOObI CTaOMIM3alUU
YyBCTBUTENBHOCTH. OJIMH M3 HUX OCHOBaH Ha KOPPEKUMU YYBCTBUTEJIBHOCTHU IO 3XOCHTHAIY OT
M3BECTHOTO oTpaxartesns. Kak npaBuiio, 3T0 JOHHBINA 9XOCHUTHAJ.

[Tosicaum unero Ha npumepe. Ilycte umeercs uzaenue TONMMHON 220MM B mapajuieibHBIMU
noBepxHoCTAMU. [Ipo3ByurmBaHue OyaeM NPOBOJUTH HPSMBIM IpeoOpaszoBatenem I1111-2,5-14.
Ucnonszyem sxomeron. Hacrpoiiky mapamerpoB aedekrockorna mnpoBeaemM 1o COIl ¢
HCKYCCTBEHHBIMH OTpakaTeslssMu. B o01mieM ciydyae HacTpaumBaeTcsl 3JIEKTPO-aKyCTHUECKHUH TpPaKT,
pa3BepTka mpubopa, cenekrop, rimyounomep, AC/#1, BPU. Ilpuembl HacTpOHKH KaKIOW CHCTEMBI
paccMaTpHUBAOTCS B JAHHOM PYKOBOJICTBE I10 HKCILTyaTalluH.

Ecau B TakoM BHI€ MPOBECTU HACTPOMKY M 3aTEM 3aHUMAThCS HEpa3pyLIAIOIIUM KOHTPOJIEM,
TO HEU30eKHO TMOJy4YuM HeI0OpaKkoBKY U3JENH, MOTOMY 4YTO pealibHas YyBCTBUTEIHHOCTH
YMEHBIIWIACh M3-32 IUIOXOTO KadyecTBa AaKyCTHYeCKoro KoHTakTa. HyxHO KakuM-To 00pazom
YBEIIUYUTh YYBCTBUTEIBHOCTb, YTOOBI BOCCTAHOBHTH OpPaKOBOUHBIM YpOBEHb MpPH MPO3BYUYHMBAHUU
uznenus. [Ipobiema cocToUT B TOM, YTO KakK MPaBUIIO HEM3BECTHO, HACKOIBKO JIeUOeN HEOOXOAMMO
YBEJIMYUBATh YYBCTBUTEIBbHOCTD.

B namem npumepe, Ha pa3BepTke Ne(eKTOCKONa €CTh JOHHBIM CUTHAJI. DTO AXOCUTHAN OT
O0eckoHeyHoro otpaxareis. COOTHOIIEHHE AaMIUTUTYJ JOHHOTO SXOCHUTHAlIa M JXOCUTHajga oOT
oTpaxkatess, MO KOTOpPOMY MPOBOJIMIACH HACTpoilka OpaKOBOUHON YYBCTBUTEIBHOCTH, BCErja
OJIMHAKOBHI N7 KOHKPETHOTO TMpeoOpaszoBarens. [loaToMy, ecnu KOppeKTUpOBaTh YyBCTBUTEIHHOCTh
Tak, 4TOOBl aMIUIMTyJa JOHHOTO DJXOCHTHajda HaxoJIujach Ha OJHOM M TOM € YpPOBHE, TO
OpaKkOBOYHBIN YpPOBEHb aBTOMATHUYECKH OYAET BOCHPOU3BOIAUTHCS. 37A€Ch, MpaBlaa, HCIOIb3YeTCs
MPENOJIOKEHNE O TOM, 4TO Je(eKThl HE 3aTEHSIOT JOHHYIO MOBEPXHOCTH, T.€. HaIW4He nedeKra He
OyZeT CHIIbHO YMEHBIIATh aMIUTUTYAY JIOHHOTO 9XOCUTHANA.

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

b .
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A) B)

Puc. 9.4.11.5. Ilpumenenue pexuma «3axBat» ACI#2 st KOHTPOJIA U3AENHS TOIMMHON 220MM.
[TpeoGpazosarens 11111-2,5-J14.
A) YcraHoBKa pexxnMa «3axBaT» AJis JOHHOTo 3xocurHana B COIL.
b) IlpoBeneHne KOHTPOJIS U3/1€Hs, BRIABICHHE Ae(eKTa.
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PaccmoTpenHslii crmoco0 KOPPEKTUPOBKU UYBCTBUTEIBLHOCTH PEAIM30BAaH B pEXHUME «3axBaT»
ACJI#2. B aTom pexxume npuOop aBTOMaTHYECKH KOPPEKTUPYET YCHUIICHUE TPUEMHUKA, TOICPKUBAs
aMILTUTY/Ty 9XOCHTHaJIa, TIOMaaloIIero B cTpod, Ha ypoBHe ACJI#2. Utak, nmocie oOmiell HaCTpOUKU
npubopa HEOOXOAMMO BKJIIOYUTH MEXaHM3M YCTAaHOBKM aMIUIMTYAbl JOHHOTO CHUTHala Ha
(UKCUPOBAHHBIA YPOBEHbB, T.€. BKIIOUUTH pekuM «3axBaty ACJ#2. [IpuaepkuBaiiTech ClIeayrOmero
MOpsIKa HACTPOMKHU:

1. IIpoBemute o0OIIyI0 HACTPOHKY cuUCTeM J1e(eKTOCKOma: 3JIEKTPOAKYCTHUECKUH TPakT,
pasBepTka npubopa, cenekrop, rimyonnomep, ACJI#1 (Bxitouas OpakoBo4HbIN ypoBeHb), BPU.

2. Halimute MakcumanbHbIi AoHHBIH 3xocurHanm B COIl. Ha pasBepTke He TOJDKHO OBITH
9XOCUTHAJIOB OT UCKYCCTBEHHBIX OTpakaTesei.

3. YcranoBute ypoBeHb AC/I#2 Ha BepmIMHY MOHHOTO 3XOCUTHAJIa, 3aT€M BKIIOUHTE PEKHM

«3axBaT».

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

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

O6pakoBoyHoro ypoBHs AC/I#1 u ypoBHs koMmmneHcauuu dvyBcTBUTenbHOCTH AC/#2 (Puc.

9.4.11.5.A). B cymHocTy, B mpolecce KOHTPOJS M3AENTUs MPUOOP MOCTOSHHO MPOU3BOIUT

HACTPOIKYy OpaKOBOYHON UYBCTBUTEIBHOCTH OTHOCHUTEIBHO aMIUIUTY]IbI JOHHOTO 3XOCUTHAja

(Puc. 9.4.11.5.b).

3ameruM, yTo npu BesiBIeHUH Aedekrta (Puc. 9.4.11.5.b) ycunenue ckoppektupoBano Ha +8,1
nb. OTo KoMIeHcalus YyBCTBUTEIFHOCTH M3-32 HU3KOIO KaueCTBa aKyCTUYECKOro KOHTaKTa. M3nenue
OpakyeTcs, T.K. aMIUITUTy/la 9XOCUTHala OT JedeKTa MpeBbllIacT OpaKoBOYHBINM ypoBeHb #1 Ha 4 1b.
Ecnu otkmounts pexum «3axBar»y ACL#2, To ycunenue ymenbmutes Ha 8,1 nb, oueBuaHo uznenue
Oyzaet omuOOYHO MPU3HAHO TOHBIM, T.K. aMIUIUTY/1a 9XOCUTHAJa cTaia HUKe OpaKOBOYHOTO YPOBHSI.

IIpumeuanue. Bcerna ectb 3¢pdexkT 3aTeHeHHus AOHHOM MMOBEPXHOCTH ACPEKTOM WIH
HCKYCCTBEHHBIM OTpaxkaTeneM. Ecnu ucnonb3yercs pexum «3axBaty ACI#2, 3To 00CTOATEIBCTBO
HY>KHO YYUTBIBATh MPH pa3pab0TKe WHCTPYKIIUHU YIbTPA3BYKOBOTO KOHTPOJIS.

9.4.12 Cucrema BpeMeHHOIi peryJ1upoBKH 4yBCTBUTeJIbHOCTH. MeH10o « BPU)

Cucrema BpeMEHHOM peryiupoBkd uyBcTBUTenbHOCTH (BPY) mnpennasznauena s
BbIPAaBHUBAHMSI aMIUIATYJ OXOCUTHAJIOB OT OJMHAKOBBIX OTpaxkaTeieil, pacrojIOKEHHbIX Ha
pa3nu4HON riayOuHe. BbplpaBHHBaHME aMIUIUTYJ NPOU3BOAST C LIEIbI0 YCTAaHOBKM OpaKkOBOYHOTO
YPOBHS B BUJI€ TOPU30HTAJILHOM JINHUU.

[Tepen u3yuenuem crnoco6oB Hactpoitku BPY pekomenmyercss moapoOHO O3HAKOMHTCS C
OPUHIMIIAMUA PabOTHI 3TOM CHCTEMBI U C YCTPOWCTBOM YHPABISAIOIIEr0 MeHIo, npouutaiite [14.9. u
I16.7.

Br1zoB ympasinsiomero meHio «BPU» ocymectsisiercs BbiOopom snemeHTa «BPY» rmaBHOrO
MEHIO CHU3Y 3kpaHa. B okne pegaktuposanus (Puc. 9.4.12.1.) Heobxoammo BKIIOUUTH cuctemy BPU.
B BepxHell cTpoke OKHa YCTaHOBHUTE «BKI». J[lanmee mpesmaraercst BbIOpaTh CTWJIb HACTPONKHU
«Pyunoi» nm «Teop. Pacuer». YcTaHOBUTE MapKep Ha AEMEHT MEHIO «CTHIIbY, 3aTEM KHOIKAMHU €—,
— BbIOEpUTE HYKHBIN CTHJIb HACTPOMKH U HaXMUTE KHOTIKY «l. [Ipubop nepeiiner k peAakTUpOBaHUIO
BPY B nannoMm ctuiie. [losgBisieTcss HOBOE OKHO ¢ COOTBETCTBYIOIIUM MEHIO.

Hacrpoiiku cuctembr BPU moapoOHO m3naraercst 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 «PyuHoii»

Crunp  «Pyunoit» cuctemsl BPY mno3Boisier nOpoBOAMTH IMPOU3BOJIBHYKD HACTPOHKY
YYBCTBUTEIIBHOCTH BO BpeMeHH 1o 16 Toukam (cm. [14.9.). Tlocie BeiObopa ctunst «PyqHOoi» Ha 3KpaH
npubopa BbIBOAUTCS JABa OKHa. CrpaBa pacHojOKEHO OKHO pEJaKTUPOBaHHUS, a CJI€Ba — OKHO
napamerpoB Touku BPY. Ha passeprke nmpubopa oTtoOpakaercss nuHMs ycuieHus — rpadpux BPY.
VYerpoiictBo MeHIO AemoHcTpupyet Puc. 9.4.13.1.

D¥HO DapaMeTRoOE OrHO pegakTHPOEAHEA

TourH BPY oura BPH 03
Hownerwe +07,.0 abB

Japepwka 0035 mec Yot Todkm m Bribop Touen EPY s
' ' Chpos HacTpoik VOTAHOEKA £ NapaMeTHOE

MeTra
T Ay 3215 (=

R R LR R

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

Hactpoitka BPYU npou3BoauTcs MO 5XOCUTHAIaM OT HCKYCCTBEHHbIX oTpaxkarteneir B COIL
OTpaxkarenu JOKHBI OBITH OIMHAKOBOTO pa3Mepa M pacroyaratbes Ha pa3auyHol riryouHe. TumoBas
HACTPOMKa COCTOUT U3 MOCIEA0BATEIILHOCTH ONIEPALIUH.

1. BeiOepure 31emMeHT MeHIO «COpOC HaCTPOMKI», PUOOP MPOBEIET OUUCTKY HAacTpoiiku BPY.

2. Haiinure MmakcuMyM 3XOCHUTHaJIa OT MEPBOro oTpaxaress. 3apuKkcupyiTe nmpeodpa3oBaTelib B

JTOM I10JIOKEHHH.
3. Bribepure touky BPY 01. Ilepememaiite Touky Ol 1mo ropu3oHTaqud M YCTaHOBHTE €€ Ha
NEepBBIM dXOCHUrHaJ. 3aTeM nepeMeniaiite Touky 0l mo BepTHKaiM 10 TeX MOp, IOKa
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aMIUIMTY/la 3XOCUTHAJIA HE YCTaHOBUTCS Ha BBIOpPAHHBIN ypoBeHb, 00buHO 0 Ab 1Mo pazmerke
JKpaHa.

4. Haiinure MakcuMyM BTOpOro 3xocurHana, 3adpukcupyire [13I1. Beioepure Touky BPY 02 u ¢
ec IOMOIIBI0 YCTAaHOBHUTE AaMIUIUTYIy BTOPOTO JXOCHUTHAJa Ha BBIOPAHHBIA YpPOBEHb.
DaKTUYECKH HY>)KHO IIOBTOPUTH omnepanuu 1 u 2 1ist BTOPOro SXOCUTHAJIA U BTOPOH TOYKHU.

5. AHaIOrMYHO TPOBEAUTE OINEpally HACTPOMKM aMIUTUTYAbl TPEThEro, YETBEPTOrO
9XOCUTHAJIOB U Tak janee. C KaXKIbIM HXOCUTHAJIOM HY>KHO COIIOCTaBIATH OJHY Touky BPY.

Bo3moxHO, [aHHas MOCIENOBaTeIbHOCTh OMEpaluil  BBIMVIAIUT  CIUIIKOM aOCTPaKTHO.

Paccmorpum mpumep Hactpoiiku BPY B MeToaMke KOHTPOJISI CTBIKOBOI'O CBapHOrO IBa. 3/1€Ch
ucnonb3yercst COII ¢ yrioBeiMu otpakarensamu (3apyokamu). Cxema npo3pyunBanus COIl nokazana
Ha Puc. 9.4.13.2. B Takux o0pa3iax aMIuIMTy/1a 9XOCUTHaIA OT HWKHEH 3apyoku (mosoxxerue [1311 1)
Bcera OOJIblIIe, YeM aMIUTUTY/a DXOCUTHaja OT BepXHel 3apyOku (mosoxkerue [1911 2). Hama 3amaua
— ¢ noMmo1pto cucteMbl BPY ycTaHOBUTH aMIUIMTY Il 9XOCUTHAJIOB HA OJJUH U TOXKE YPOBEHb.

I nan| 2 I nanjq
| I

— f
con H*—'IEMM

Puc. 9.4.13.2. Cxema npo3By4YHBaHHMsl YTIOBBIX OoTpaxkaTeneit (3apydok) B COIL

VYpoBeHb, Ha KOTOPBIH NPOBOAUTCS BBIPABHUBAHHE aMIUIUTYJ 3XOCHTHAJIOB, JOJDKEH OBITh
corJyiacoBa ¢ noporom cpabarsiBanus cucteMbl ACJl (6pakoBouHbI ypoBeHb). B pesxume HacTpoiiku
BPY ctpo6sr ACJl He 0ToOpakaroTcsi, IO3TOMY HY>KHO 3aIllOMHHTH IoJyioskeHue ctpodba AC/] u, motom
YCTaHaBIMBaTh AMILIUTY/bI DXOCUTHAJIOB HA ATOT YPOBEHb.

B wactHOCTM, B METOIMKAax KOHTpPOJISI CBAPHBIX COEJUHEHUH BBIPDABHUBAHUE aMILIUTY]
HXOCUTHAJIOB OT 3apyOOK JOJDKHO BBINOJHATHCS Ha OpakoBOYHBIM ypoBeHb. Korga panee
BBIMONHsUTach HacTpoiika cuctembl ACJI#1 (cm. 119.4.10), OpakoBouHBIi ypoBeHB #1 OBLT YCTaHOBIIEH,
Hanpumep 39 nb. Ecnu ycunenue npubopa toxe 39 nb, 3T0 03HavaeT, 4To BbIpaBHUBAHUE aMIUIUTY/T
JIOJDKHO BBIMOTHATHCA Ha ypoBeHb 0 1b 1o skpany (Puc. 9.4.13.3.).

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

1. Ecnu B mnpubope paHee Obula ycTaHOBJIEHa Kakas-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, 1 Touku OyIyT pacrooKeHbl 0 BO3MOKHOCTH B Ipeeiax 3KpaHa.

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

Touky BPU 01 Ha 5XOCHTHAN, 3aTeM, MONb3yiCh KHOMKAMH 1, ¥, YCTAHOBHTE AMILTHTYILY

sxocurHana Ha yposeHnsb 0 1b no pasmerke s3xpana — Puc. 9.4.13.3.A.

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

Touky BPU 02 Ha 5XOCHTHAN, 3aTeM, MONb3YSCh KHOMKAMH 1, ¥, YCTAHOBHTE AMILTHTYJLY

sxocurHana Ha yposesb 0 1b no pa3smerke 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 HacTpoliku BPY B ctuie «PyuHoi».
COII ronumuoit 18mM. 3apyOku 3,5%2.0 mm. [IpeobpazoBarensb I1121-2,5-65%-514.
Penaktupyemas touka BPY oTmeueHa Ha pUCyHKax KpacHBIM KBaJpaTOM.
Ha skpane nedexrockona peakTupyemasi TOUKa MUTaeT.
A) YcTaHoBKa 3X0CHUTHaJIa OT HUKHEH 3apyOku Ha yposeHb 0nb no skpany. Touka BPY 01.
b) YcranoBka sxocurnana ot BepxHeit 3apyOku Ha yposeHb 0nb no skpany. Touka BPY 02.
B) BripaBHHMBaHUE UyBCTBUTEIBHOCTH 3a 9XOCUTHAJIOM OT BepxHeil 3apyoku. Touka BPY 03.

[Tocnenusist onepanust BBIOJHSAETCS A y00CTBAa HAOJIIOICHHS XOCUTHAJIOB B CBAPHOM IIIBE.
dopMaabHO, JAOCTaTOYHO MPOBECTH BBIPABHUMBAHHE aMIUIMTYJ B mpezaenax crpodba AC/I#1, T.e. oT
HXOCHUTHAJIa HWXKHEH 3apyOKH 10 9XOCUTHaa BepxHel 3apyOku. OgHaKko, B MpoILecce CKaHUPOBAHUS
9XOCUTHAJIBI IEPEMEIAIOTCA 1O pa3BepTke, T.K. [I9]] umeer HekoTOpyrO AUMarpaMmy HalpaBJIE€HHOCTH
yABTPA3BYKOBOTO MOJS. 3aMETHM, YTO Ha 3Tane 3 HACTPOMKH YCHIIEHHE HEPaBHOMEPHO BOJIM3U
9XOCUTHaNa OT BepxHei 3apyoku (Puc. 9.4.13.3.b). Ecnu ocTaBuTh HACTPOWKY B TAKOM BHJIE, TPYIHO
OyzieT HaxOUTh MAaKCUMYM 3XOCUTHaNa OT Aedekra B KoH1e ctpoda AC/I#1.
Ilocne HacTpoilku pekoMeHayeTcsi HpoBepuTh padory cuctembl BPY. OTmenuTe BBIOOD
cucrembl BPU knonkoit F1 — F4, pacmonoxeHHOW TOJ| 3J€MEHTOM IJ1aBHOTO MeHIo. Ha skpane
npubopa Oyner orobpaxkatbest ctpod AC/I#1. Haiigute MakcuMyM 3XOCHUTHAJIa OT HUXKHEH U 3aTeM OT
BepxHeit 3apyoku B COIL. DxocurHasl JOKHBI paciofaraThes, Kak mokasaso 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°-3314.
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 Hactpoiiku BPY B crune «Teop. Pacuer» HacCTOATENIBHO PEKOMEHIyETCs
U3YYHUTh TEOPETHYECKHE OCHOBBI YJIBTPAa3BYKOBOI'O KOHTPOJISI B IUIaHE 3aKOHOMEpPHOCTEN
(bOpMUPOBAHUS YXOCUTHAJIOB OT JePEKTOB a Takxke ycrporictBo cuctembl BPY (114.9.) u ynpasnenue
sanemeHTamu mento (I16.7.).

Ctunb  TEOpeTHYECKUMH pacyeT TMpeAHa3HAaueH i1 3aMEHbl TEXHOJOTMH KOHTpPOJS C
ucnionp3oBanueM APJl mmarpamM, APJ] mkan, SKH mumarpamm u T.. Koppekums ycuieHus
IIPUEMHHKA BO BPEMEHH (OT paccTOsHUA A0 Ae(eKkTa) B JaHHOM CTHJIE MIPOU3BOJIUTCS HA OCHOBAHUU
M3BECTHBIX TEOPETUUECKUX 3aBUCUMOCTEH.

penynpexaenne. Ctuns «Teop. Pacuer» MOKHO MCIOIB30BATH TOJIBKO MPHU MPO3BYYHBAHUU
nedeKTOB B JAJIbHEW 30HE YIBTPAa3BYKOBOTO TOJIS MPEe0Opa3oBaTes.

Kpatko o3nakomumcs ¢ ycrpoiictBom BPU. Ha passeprtke mpubopa oTtoOpaxkaercst rpadpuk
BPY (Puc. 9.4.14.1.) B ctpoke ycusieHus: pou3BOAUTCS MHAMKaLMs cTuiasi BPY.

B crune «Teop. Pacuer» Ha skpane mpubOopa oToOpaxkaroTCs JBa OKHA: CIpaBa — OKHO
penakTupoBaHus ¢ 3arojoBkoM «Teop. Pacuer» u cineBa — okxHo mapamerpoB kpuoit BPU (Puc.
9.4.14.2.). Menio Hactpoiiku B okHe «Teop. Pacuer» comepxur ase crpoku «Tun kpusoit BPU» u
«Touxay.

B nepBoii cTpoke KHONIKaMu <—, —> ycTaHaBiauBaercsa Tun kpuBoit BPY. KHonka < oTkpbIBaer
JlodepHee OKHO, MpeHa3HauYCHHOE IS ToApoOHoro onucanus kpuBoit BPY (Puc. 9.4.14.3.). 3meck B
CTPOKE «3aBUCUMOCTh AMIUIATYABI OT PACCTOSHHS €Ile pa3 yCTaHaBiauBaercs Tui kpusord BPY. B
HUKE CIIEIYIOMIMX CTPOKaX BBOJUTCS 3aTyXaHUE U CKOPOCTh 3BYKa.

Bo Bropoii crpoke okHa «Teop. Pacuer» mpousBonutcss BbiOOp Touku BPY (Hauano wim
KOHEI[) U PelaKTUPOBaHHUE UX MOJOKEHUH.

Ecnmu touka BPY He BbIOpana, none Haanucu «Hawamo» mmn «Konery yeproe. KHOTkM <«—, —>
OCYILECTBJISIIOT LMKJIWYECKUEe nepexoisl oT Touku «Hagamo» k Touke «Konem» u T.A. YkazaHHas
TOYKa OTMEUYAEeTCs Ha SKpaHEe MEPLAIOLINM KBaJPaTOM.
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[Tpu HaxkaTuu Ha KHOMKY | MprOOp MEepeXoqUT K peAakTUpoBaHuIo napamerpoB BPU B nanHoii
Touke. Ha pasBepTke AedekTockomna TOYka OTMEYaeTcs MUraromuM KBaapatom. llome Hammucu

CTaHOBHTCSA O€JIBIM — TOUYKA BBI6paHa AJI1 pCAAKTUPOBAHUA.

Huammeama ctans BPY

Y
HacTponka (% P 29,0+00.0Af Py

CThie

Ekn

28.06.04r 14:35] ACO=1

S0aE
v

MeTka
Juanazox "
W CHNEHHE

‘| KpHEas H2MmeHeHHA

rpafmxa BPY OgE, 50nB —\L:Q:
[

VCHIEHHMA B COOTEETCTEHH C
| pRIGpaHHOR TeOopeTHH eCKOR

SAEHCHMOCTEERE?

.ED.

40

:m'nm'mm‘n
;
T T i o o -0 o Pl O]

£ N

Puc. 9.4.14.1. YcrpoiictBo cucremsl BPY B ctuiie «Teop. Pacuery.
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Puc. 9.4.14.2. YcrpoiictBo MeHto pepaktupoBanusi BPU B ctune «Teop. Pacuer».
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Puc. 9.4.14.3. MeHro pepaktupoBanus napamerpos kpusoit BPU B ctune «Teop. Pacuer».
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Ecnu BriOpana Touka «Havano», KHOIKU <—, —> MEHSIOT €€ MOJIOKEHHE BO BPEMEHH, a KHOIIKH
T, d ycraHaBiuBaroT caBur kpuBoii BPY. Eciu BbiOpana Touka «KoOHEI)» KHONKH <€—, —> TaKXKe
MEHSIOT €€ IOJIOKEHUE BO BPEMEHH, A KHOIKU T yCcTaHaBIMBaKOT nepenan kpusod BPY. B
nocieAHeM ciydae mnepenaa kpuBoid BPY koppektupyercs myreM u3MeHeHus KoddduiueHrta
3aryxaHus. [loBTopHOE Ha)kaTue Ha KHOIKY « IEPEBOAUT MPUOOP B PEXKUM BHIOOPA TOUKH.

[Tpubop aBTOMaTHyecku paccuuThiBaeT KpuByro BPU B ctune «Teop. Pacuer» npu nsmeneHun
mo0oro ux napametpoB. Jleiicteue BPU MrHOBEeHHO OTpaskaeTcst Ha pa3BePTKE YXOCUTHAIIOB.

Tumnoas mociaeg0BaTEILHOCTD Onepanuii HacTpoiiku BPY.

1. Bbioop mapamerpoB kpupoii BPUY. B oxne mapamerpoB kpuBoii BPU (Puc. 9.4.14.3.)
YCTaHABJIMBAIOT TUIl KPUBOM, 3aTyXaHUE BOJIH B MaTepHalle U CKOPOCTh 3ByKa. OUEBHUIHO, 3TU
XapaKTepUCTUKU MaTepuala JOJDKHBI ObITh M3BECTHBI. AMIUIMTYAHBIA KpUTEpUl OpakoBKH,
KaK mpaBuiio, GopMynupyercs s KOMIAKTHBIX OTpa)kaTesie, il HUX yCTaHABIMBAIOT THUII
kpuBoit BPY — R™.

2. YcranoBka 30Hbl BPY. B okne penaktupoBanus (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 dXocurHaia B COIl mou CO, no KoTOpoMy NMpPOU3BOJUTCA HACTPOMKA OMOPHOTO
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 ypoens 0 1b no pazmerke 3kpana.

4. CoriacoBaHue ONOPHOr0 W OPaKOBOYHOr0 ypoBHeW. YpoBeHb HacTpoiiku BPY momxen
ObITH cornacoBaH ¢ OpakoBouHbiM ypoBHeM ACJI, Tak kak 3xocurHan B COIL, CO B oOuiem
Cllydae HE COOTBETCTBYET 9XOCHUTHANy OT MaKCHUMallbHO fomyctumoro aeddexra. ns atoro
¢ukcupytor ycunenue K [nb], mpu KoTopoMm ¢ MmpoBoAMIIach HACTPOiika OMOPHOTO YpPOBHS,
OTIPEICNSAIOT OTHOIICHHE aMIUIMTYI OMOpHOro u OpakoBouHoro ypoBHedl AK [ab] u
yCcTaHaBIMBAIOT ycuieHue opakoBoynoro yposus AC/I, pasaoe K + AK.

9.4.15 Ucnoas3oBanue ctuisi BPY «Teop. Pacuer» 1/t 3aMeHbI TeXHOJIOTMU KOHTPOJIst Mo AP/]
mkanam u AP/l nmarpammam.

Crioco6 HacTpoiiku OpakOBOYHOM YyBCTBHUTENbHOCTH mpubopa mo APJl mkane wmu APJ]
JMarpaMMe MHUPOKO MPUMEHSETCS B METOAMKAX YIbTPa3BYKOBOI'O KOHTPOJIS TOJICTOCTEHHBIX CBAPHBIX
COCTUHEHUH.

CoOTHOIIEHNS aMIUTUTYJ XOCUTHAJIOB OT Pa3jM4YHbIX OTpakaTelied, a TakXKe 3aBUCHMOCTH
aMIUIUTYJbl OT PAcCTOSIHUSA, XOPOILIO BOCIPOM3BOJATCS HA NPAKTUKE IPU MPO3BYYUBAHWHM HUX B
JanbHed 30He yapTpazBykoBoro mnosia IIOII. Ecim mnpoBecTm HACTpOHKY ONOPHOIO YPOBHS
YYBCTBUTEIBHOCTH IO AaMIUIUTYJE O3XOCHUTHajJa OT KaKOro-nbo M3BECTHOIO OTpa)kaTessd, TO
YYBCTBUTEIBHOCTh MOKHO CKOPPEKTHPOBaTh HA W3BECTHYIO BEJIMYMHY U TOJYYUTHh OpPaKOBOYHBIN
YPOBEHb.

[IpyHOKN HACTPOMKHM COCTOMT B TOM, YTO CHAdaja yCTAHABIMBAKOT HEKOTOPBIM OIOPHBIN
YPOBEHB TI0 aMIUTUTY/IE PXOCHTHaNa OT oTBepcTust K6 mm B CO-2, 3ateM Bpy4HYIO, MONB3ysich APJ]
HIKAJION, KOPPEKTUPYIOT YCHIIEHHE U YCTAaHABIMBAIOT OPaKOBOYHBIN YPOBEHb.

JlaHHBIN TOIXO0 MO3BOJIIET OTKa3aThCs OT Oombinoi HoMeHkmatypbl COIl, W3roToBIeHHBIX
JUTSL KOHTPOJIS U3JENIMi B IIUPOKOM JIHMaria3oHe TOJIIUH U 10 pa3Iu4YHbIM HOpMaM OpakoBKU. Bo Becex
CITydasx MCIOIb3yeTcsl TOIbKO ouH oopazer; CO-2.

K HepgocrarkaM TpaguiMmOHHOrO MOAXOAA CIEAYET OTHECTH BBICOKYIO TPYAOEMKOCTh KOHTPOJIS
n3aenui. JIecTBUTENBHO, B IPOIIECCE KOHTPOJIS HYKHO MOCTOSIHHO MOJb30BaThbest AP/] mikanoi aist
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nepexo/ia Ha TOWCKOBBI ypOBEHb, OpaKOBOUHBIM WJIM YPOBEHb (QHUKCAIMU, MPUYEM BBOJUMOE
HW3MEHEHHUE YyBCTBUTEIBbHOCTH (10 AP/I mikasne) 3aBUCHUT OT TIIyOMHBI 3ajieraHus AedeKra.

[Tpubop V]JI9812 mo3BOJISIET yCTaHOBUTH BPEMEHHYIO PETrYJIMPOBKY UYYBCTBUTEIHLHOCTH B
cootrBercTBuu APJl nuarpammoii mpeoOpaszoBarens. Takum 00pa3oM, BBIPpAaBHUBAHHE aMILIUTY/I
9XOCUTHAJIOB OCYILIECTBIIAETCS aBTOMaTuyecku. OcTaeTcs TOJIbKO HACTPOUTh OPaKOBOUHBIN YPOBEHb.

C 9TO¥ LEeNbI0 MPOBOJAMTCS HACTPOWKA OTIOPHOTO YPOBHS MO XOCUTHAITY OT OTBEPCTUSl J6 MM
B CO-2. Jlanee onpenensiercs monpaBka ycuwienus AK [ab], koTopas xapakTepu3yeT COOTHOIIICHUE
OMOpPHOTO U OpakOBOYHOTO YpOBHEH U, HAKOHeEl, YycuwieHue OpakoBoyHoro ypoBHS AC/|
YCTaHABJIMBAETCS C YIETOM JIAaHHOHM MOTNpaBKU (CM. MeToIuKy HacTpoiiku BPY 119.4.14).

Paccmotpum criocoObl onpenenenus BenuuuHbl AK.

Jlnst pacdera AK HaM HEOOXOIMMO 3HATh SKBUBAJICHTHYIO Iiomanas otBepctuss B CO-2. DT
naHHble npuBeneHbl B Taom. 9.4.15.1. m Tabn. 9.4.15.2. mist ynbTpa3BYKOBBIX MpeoOpa3oBaTeliei,
MOCTaBISIEMBIX K TPUOOPY.

Tabmuua 9.4.15.1.
DKBUBAJICHTHAS TUIOMIAAb OTBepCcTUs 6 MM B 00pasiie CO-2 npu Npo3ByYHMBAHUU €TO
Ha r1youHe 44 MM pa3IMYHBIMH HaKJIIOHHBIMU MTPE0Opa30BaTEIsIMH.
Matepuan C120. CkopocTh nomnepeyHsix BosH 3260 m/C.

Tun npeoOpa3zoBatens OKBHUBAJICHTHAsI IUIONIA/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°-314 12,1
1121-2,5-50°-14 13,2
1121-2,5-65%-314 16,3
I1121-5,0-40°-238 6,0
I1121-5,0-50°-238 6,6
I1121-5,0-65°-238 8,1
I1121-5,0-70°-28 9,0

Tabnuna 9.4.15.2.
DKBUBaJICHTHAS TUIOMIAAb OTBepCcTUs J6 MM B 0Opasiie CO-2 npu Mpo3ByYHBAHUH €TO
Ha ryouHe 15 MM pa3iuHbIME HaKJIIOHHBIMU TTPE0Opa30BaTEISIMH.
Marepuan C120. CkopocTh nonepeuHsix BosH 3260 m/C.

Tun npeoOpa3zoBatens OKBUBaJIEHTHAas ILIOMIAIb (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 MHOrux Meroaukax KOHTpOJIA OpakoOBOYHBIH YPOBEHb 3aJalOT B BHJE MaKCHMAJIBHO
JIONYCTHMO# SKBHBAIIGHTHOM muromany aedexra Sgp [MM%]. Tora, pacyer COOTHOIICHHS aMILIATYL
OTIOPHOT'O U OPaKOBOYHOTO YPOBHEHN BBIMOJHSIOT 11O (GopMyIie

AK =20 Log ( Sco-2/Ssp) ,
rne:  AK [1B] — OTHOIIEHHE aMILIATY/I OIOPHOTO ¥ OPAKOBOYHOTO YPOBHEH,

Sp [MM?] — SKBHBATIEHTHAS MIIONIA1h MAKCHMABHO TOMYCTHMOTO Ae(exTa
(Gepetcst U3 UHCTPYKIIMHN),
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Sco-2 [MMZ] — 9KBUBAJICHTHAA IJIOMAab oTBepcTrs J6 mm B CO-2

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

Hanpumep, HY)XHO HOPOKOHTPOJHMPOBATH CBapHOM mIOB TommuHOoNM 12 mMm. Hcmnonb3dyem
npeoOpa3zoBaresb I1121-5,0-65°-238. B WHCTPYKIIMU yKa3aHO, YTO MAaKCHMAaJbHO JOIyCTHMAs
SKBUBAJICHTHAs IUIOMaab aedekra 2,5 MM° (P11 34.17.302-97). B kadecTBe ONMOPHOTO YPOBHS OepeM
9XOCUTHAJI OT oTBepcTHs U6 MM Ha rayowHe 15 mm B CO-2. Ilo Ta6m. 9.4.15.2. Haxoaum, YTO
SKBHUBAJIEHTHAs IUIOWAAb OTBepcTHs aisi 3toro [IDI1 4,8 mm?. Tlo dhopmyse MpOU3BOIUM pacueT
OTHOIICHUS aMIUIUTY/L

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

[TpoBonum okpyraenue AK no = +5,5 nb. D10 03Hauaer, uro ycunenue 6pakoBounoro yposus ACJ#1
JIOJKHO OBITh HA 5,5 nb Gonblne ycuiieHUs, IpU KOTOPOM YCTaHABJIMBAJICS OMOPHBIA YpOBEHb IO
9XOCHUTHAILy OT oTBepcTusi 6 MM Ha riyomne 15 mm B CO-2. BrlpaBHUBaHHE aMIUIUTY/ B 30HE
KOHTpost mpon3Boautcs cucreMord BPU B ctune «Teop. Pacuer».

B MHCTPYKIMSIX YIbTPa3BYKOBOTO KOHTPOJIS YACTO YKa3bIBAETCS pa3Mep YIJIOBOTO OTpasKaTels
(3apyOk#). MOXHO JIM YCTAaHOBHUTH 3TH HOPMBI OpakoBku 1o o6pasiy CO-2, ucnons3yst BPU B ctuine
«Teop. Pacuer»? Koneuno pna, ecinu mNpo3BYUMBAHHE U3JENHUS MPOU3BOAUTCA B JalIbHEH 30HE
ynpTpa3BykoBoro noss [I3I1. 'maBHBIM BOMpOC, KOTOPBI HYXKHO PEIIUTh, 3TO HAa CKOJBKO JeIroen
OTIIMYAETCs aMIUIUTY/Ia DXOCUTHAJa OT 3apyOKH M aMIUTUTY/Aa dXocurHana ot orsepctusi B CO-2.

B T'OCT 14782-86 BBoautca koadduiueHT N, Ha30BeM €ro oTpakaTelibHas CIOCOOHOCTH
3apyOKu

N = Sokg3/S3,

rae:  Soxss [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) M3iydeHHs — Tak yTBepxkaaeT 'OCT 14782-86. UucneHHble
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 BosH 3260 m/C.

Vron sBoxa I1011 N
40° 2.3
50° 15
65° 0,5
70° 0,7

Tenepb MOHATHO, YTO HYKHO OINPEAEIUTh HKBUBAICHTHYIO IUIOAAb 3apyOKH, 3aTeM
DKBUBAJIEHTHYIO Iulomans orBepcTuss B CO-2 W HaliTU OTHOLIEHUE aMIUIMTYJ 3XOCHTHAJIOB.
OO0beAMHUM BBIYMCIICHUS B OJHY (pOpMyITy

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

Hanpumep, KoHTponupyeTcs cBapHO# 1IoB ToimuHOW 16 MM mpeoOpazoBarenem [1121-2,5-
65°-314. B uHcTpykuuu (BCH 012-88) ykazanbl pazmepsl 3apyOku 2,5%2,0 MM, XapakTepu3yromei
MaKCHUMaJbHO JonycTtuMblii nedekt. Mcnonszyem BPY B ctunie «Teop. Pacuer» myis BeIpaBHUBaHUS
aMIUTUTY/l DXOCUTHAJIOB B 30HE KOHTpPOJIA. B KauecTBe OMOPHOTrO 3XOCUTHANIA BBIOEPEM HXOCHTHAN OT
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orBepcTusi J6 MM Ha TiyouHe 44 MM B CO-2. V3 BbIIIe NMPUBEICHHBIX TAOIHII HAXOAUM: Sco.2=
16,3MM2 , N=10,5. Beraucisiem OTHOIIICHUE aMILUTATY/]

AK =20 Log (16,3/0,5/5) = +16,3 nb, okpyrisem g0 +16 ab.

Takum o0pazom, ycuseHue OpakoBouHoro ypoHsi AC/I#1 nomxHO ObITH yBenmmueHo Ha 16 nab
OTHOCHUTEJIbHO HACTPOUKH OMOPHOTO YPOBHS.

[Ipouenypy Hactpoiiku BPY paccMoTpuM Ha mnpuMepe KOHTPOJISI CTHIKOBOTO CBapHOTO
coenmuHeHUsT TommHOM 40MM. 31ech NMpUMEHseTcsl mpeoOpazoBarTelb H121-2,5-500-®14. Hopwma
OPAKOBKH BBIP@XCHA B BHJC MAKCHMAIBHO IOMYCTHMOIl SKBHBAJICHTHON muromamu aedexra 10 Mm?
(PI1 34.17.302-97). [{ynst HacTpoiiku mpubopa UCIIOIB3YyETCs ToJIbKo oopazer; CO-2.

Bnavane cucrema BPUY otkimtouena. IIpoBoautcsi HacTpoiika 3JIEKTPOAKyCTUUECKOTO TpPAKTa
(I19.4.1.), ycranoBka nuamna3zoHoB otoOpakenus curHaiion (119.4.2.), Hactpoiika cenekropa (119.4.3.) u
rnyounomepa (119.4.4.). B yacTHOCTH, yCTaHaBIUBAeTCS PEXKHUM paOOTHI CEIEKTOpa «I0 MHUKYY,
PeKUM U3MEpeHHs aMIuUTyabl oTHocuTenbHOo ACJ#1. ['myOuHOMeEp HacTpauBaeTcs B CTUIIE
«aBTOpacyeT» M0 3XOCUTHAIaM OT yriioB obpasua CO-2.

Cucrema AC/I#1 HacTpauBaeTcsi 4aCTUYHO, TOJIBKO 30HA 0OHapyxeHus nedekToB. Tak Kak HET
9XOCUTHAJIOB, YKa3bIBAIOIIMX Hauano u KoHer ctpoda AC/I, ucrons3yem crenyronuii npuem. B menro
«OKpaH» yCTAaHOBHM pa3MeTKy mo ropu3oHTtamu — mMmY. Ctpo6 ACJ/I#1 ycraHoBUM IO pa3MeTke
9KpaHa ot riayounsl 3aneranus aedexra 40 mm 1o 80 mm. Torma AC/I#1 3axBaThIBaeT 3XOCUTHANIBI OT
HenpoBapoB B KopHe mBa (Y=40mMm, mpo3ByuuBaHue mnpsmbiMu Jiydamu [I9I1) u sxocurHamsl oT
nedeKkToB B Telle IIBa BIUIOTh /0 BaJMKa yCWJIEHHUs (MakcuMmalbHas riyOumHa nedexkrta Y=80mwm,
MIPO3BYYMBAHKE OJHAXKIBI OTpaKeHHbIMH JTydamu [1O11).

Ycunenue OpakoBouHoro ypoBHs ACJI#1 moka ycTaHOBIEHO MPOM3BOJILHO. OKOHYATEIBbHO
OpakoBOYHBIN ypOBEHb OylIeT ycTaHOBIIEH nocie HacTpoiiku BPY. Ycunenue npubopa ycTaHOBIEHO €
TaKUM pacueToM, YToObI 3XOCUTHAJIBI OT 0Opasua CO-2 Habmro1anMuch Ha SKpaHe.

Ha Puc. 9.4.15.1. noka3an Buj skpaHa npuOopa Iociie MpPOBEICHHs BbIIIE MEPEUNCIEHHBIX
onepauuu.

Teneps BrintouaeM cucreMy BPY, ycranasnusaeMm ctunb «Teop. Pacuer». bynem nelictBoBaTth
M0 TUIIOBOM MeTo/iMKe HacTporku (cM. [19.4.14).

Bo-nepBbIX, ycTaHOBUM IapaMeTpsl kpusBoit BPU:

— THUI KPUBOU — R MOCKOJIbKY TUIOCKOJJOHHBIN OTpakaTellb SBJISIETCS] KOMIIAKTHBIM;

— 3atyxanue 0 nb/M. dakTuyecku npeHeOperaeM MOIJIONIEHUEM U pacCcesHUEM BOJIH B MaTepHale.
Takoe nonynieHue CrpaBeJInBO, €CJIM METAJI UMEET OJTHOPOJHYIO MEIKO3EPHUCTYIO CTPYKTYPY U
HE HCHOJb30BAJICS JIUTENBHOE BpeMsl B SKCIUTyaTalud. B NpoTUBHOM ciydae, HEOOXOIMMO
OLICHMBATh 3aTyXaHHUE B MaTEpUaje U yKa3blBaTh €T0;

— CcKopocTh 3ByKa 3260 M/C. DTO CKOPOCTh MOMEPEYHBIX BOJIH B MAJIOYTJIEPOAMCTON CTAIH.

Bo-Bropeix, yctanoBuM 30Hy BPU. Kak ormeuanocs panee, 30Ha BPY nomkHa oxBaThIBaTh
ctpod AC/I#1 u sxocurnan ot CO-2. B nannom npumepe 3ou1a BPY ycranosnena ot 30 1o 90 mm no
riryOuHe 3aneranus 1epexToB (koopauHara Y).

B-Tperbux, mnpoBeneM HACTpOMKY OINOPHOrO YpoBHA. /[l 3TOro, HaxoguM MaKCHUMyM
9XOCUTHANA OT oTBepcTus [J6 MM Ha riyoune 44 mm B CO-2. @ukcupyem npeodpazoBaTeib B 3TOM
MOJIOKEHUU. 3aTeM BBIOMpaeM JUlsl peAakTUpoBaHus Touky «Haudano» u, mepemenias ee BBepX-BHU3,
YCTaHABIMBAEM aMIUIUTYLy dXOcurHaina Ha ypoBeHb 0 nb mo pasmerke 3kpana. Ilo okoHuaHuu »TOM
orepalnudu HEoO0XOAMMO 3aloOMHHUTH ycuieHue npubopa K= 24 nb. Bux skpana mnpubopa B
HacTpoeHHOM coctosiHuu BPY nokasan 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. Cocrosinue npubopa nepex onepauusmu Hactpoiiku BPU 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.

109



46.5537.001.01.000 PO

¥TaHOBHTE YCHIEHHe DpaKk0B0YHOT0 YPOBHA

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

_______ Haqano 0054,0 mkc
b} Wipuna 00470 rkc

‘FHOCHTHAT 0T OTEEPCTHA
SAMME CO-2

HacTpodka § ACO #1 3uo
0307 04r 194 30 % Bpax up.i:

i)
+2
+1

1]

-1

ﬂi 10 20 30 40 ?EI 60 7O &0 AT
o Fnybuno-d ACH #1F ACH #37% BRU iy

Puc. 9.4.15.3. Ycranoska 6pakoBounoro ypous ACJI#1.

[Tocnennsist onepaiys COCTOMT B COTJIaCOBaHUU OIOPHOro M OpakoBouyHOro ypoBHel. Haiinem
OTHOIIICHUE aMIUIMTYZ OmopHOro u OpakoBouHoro ypoBHeir - AK. Ilo Ta6n. 9.4.15.1. maxomum
SKBUBAJICHTHYIO IUIOMAAb OoTBepcTusi J6 MM Ha rinyomne 44 mMm B CO-2 mpu mpo3BYYMBaHUH €rO
HaIlUM TpeoOpazoBarenem, Sco-2=13,2 MM2. DKBUBaJIEHTHAS IJIOIIAJb MAaKCUMAJIBHO JIOIYCTUMOTO
nedexTa 3aJana B MHCTPYKIuH, Sgp = 10 MM, IIpoBOoMM BBIUMCIIEHUS

AK =20 Log (13,2/10) =+ 2,4 n1b , okpyrisem 1o + 2,5 1b.
B wurore momywaem ycunenue OpaxkoBouHoro ypoHs K + AK = 24nb + 2,516 = 26,5 n1b u
ycranaBiuBaeM ero B ACJI#1 (Puc. 9.4.15.3.). Hactpoiika 3akoH4eHa!

IIpumepsl BBIABICHUS HECIUIOIIHOCTEM B PEATIBHOM CBAapHOM WIBE C JAHHOW HACTPOWKOU
npubopa mnpencrtaBieHsl Ha Puc. 9.4.15.4. 3ametuMm, 4TO B pEXKHUME YIBTPA3BYKOBOTO KOHTPOJIS
yCcuJIeHHe TIpudopa yBenudeHo 10 26 ab mis ynoOcTBa HaOmroaeHus: curHainoB. Hactpoiika mpu sTom

HEC NCKaXacTCs.

¥3 KouTpont 7. P 26,0400, 0 B2 7 508 0 738
03,07.04r 14 47 L Bk +45°0

' . of L ; S vl . RN hy e ) BN AP 20
e 10 20 30 40 50 6O TO 80 30wy Ae 10 20 ?U ) 4_|:| ) Sl:l B0 FO 80 90 e
| SKPAH fCenexToployygyuui CTON | aKPAH fCenexToployygyuyl cTON

A +01.3 aB (ACA®) | 26,0 -00,0
W= 87T, Irar Cﬂ#1
| I N

CENEKTOP [E#

HeT, uzmepeHdn

A)

B)

Puc. 9.4.15.4. DxocHurHanel 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.

110



46.5537.001.01.000 PO

B 3axmouenue eme pas MmoauepKHEM, YTO JaHHAs TEXHOJIOTHS HACTPOMKU pabOoTaeT TOJBKO
IIPU TIPO3BYYMBAHMM OTpakaTeliel B JajdbHEH 30HE yiabTpa3BykoBoro mois [1911. Pazmepsr OmmkHE#H
30HBI YJIBTPA3BYKOBBIX MpeoOpazoBaTeneid mnpeacTtaBieHbl B Tabn. 9.4.15.4. Uucna B Tabmuie
MOKA3bIBAIOT MUHUMAJIbHYIO TIYOMHY PacrojOXKEHUsI OTpa)kaTels, ¢ KOTOPOl MOKHO HCIOJIB30BaTh
BPY B ctune «Teop. Pacuer».

Tabmuua 9.4.15.4.

MaxkcuManbHbIi pa3mep OJIMKHEHN 30HbBI YIbTPA3BYKOBOTO MOJIS PA3TUYHBIX HAKIIOHHBIX
npeoOpazoBaresiei, HoCTaBIsIEeMbIX K mpuoopy Y (9812,
Marepuan Ct20. CkopocTs nmonepeunsix BosH 3260 m/C.

Tun npeoOpazoBarens Pa3mep OnuxHEH 30HBI
(oTcueT MPOU3BOAMTCS OT TOYKH BBOJIA)
ITo myuy (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°-214 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. YnpaBJjeHue OyAnJIbHUKAMHU

[TocnenHwmii 3eMEHT IIIaBHOTO MeHIO «Hackl by IMIIBHUK» 1aeT BO3MOKHOCTh KOPPEKTUPOBATH
JIaTy ¥ BpeMsl BHYTPEHHUX 4acoB MpHOOpa, a TaK’kKe MO3BOJISET YIPABIATh COCTOSHUEM OYAMIBHUKOB U
3a/1aBaTh UX BpeMsl cpabaTbiBaHUS. BHENIHMI BUJ OKHA yIpaBIISIOIIErO0 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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ab
+2
+1
]
-1

Hactponka "25,“+DU,DAE!|‘E‘| 4;?35_1,1?,;1
19.01.06r 1315 H BKN +34°C

] 20 d0
APy

.......................... El K

Puc. 9.4.16.2. CooOuienue ot OyIuIbHUKA.

an HEC

E0
BPY 3§ Yae bl 3']

Bua krieHKE, 3
Brikn 000 u, z

Ecnu OynuiibHUK BKITIOYEH, TO B YCTAHOBJIIEHHOE BPEeMs MPUOOP BBIIAET 3BYKOBYIO MHINKAIIUIO
u okHO coobmenus (Puc. 9.4.16.2.). JlanHoe OKHO coJep>KUT MeHI0 «OCTaHOBUTHY» U «BBIKIIIOUNTHY.
Brei6op snementa meHro «OCTaHOBUTH» MPEKpallaeT 3BYKOBYIO HHIUKAILIMIO, OKHO COOOIEHUs
nponagaer, Ho OyIUIBHUK ocTaeTcs BKiIoueH. Uepes 24 yaca OyAWIBHUK CHOBa CpabOTaeT W BHIIACT
3BYKOBYIO MHIHUKAIIMIO U OKHO cooOmieHus. [Ipu BeiOope siemMenTa MeHI0 «BBIKIIIOUNTEY, Oy TUIBHUK
OyJeT OTKIIFOYCH.

bynunpHuk cpabatThiBaer, naxke eciad Npubop BBIKIIOYEH. B sTom cimydae mnpubop
ABTOMATUYECKU BKIJIFOYAETCS, BBIJACTCS 3BYKOBAas WHAMKAIUS W OKHO COOOIIEHUS OyAMJIbHUKA —
Puc.9.4.16.3. Eciu B TeueHwe 4 MUHYT HE Ha4YMHATH pabOTy ¢ 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. ABToMaTH4ecKkoe BKIIOYEHHE MPUOOpa Npu cpabaThIBAHUU
OyIMIIbHUKA.

9.4.17 3anomuHaHMe, 3aTPy3Ka U CTUPaHHe HACTPOEK

Opraamzanuss MEHIO MaMsITH HACTPOEeK Mpubopa moapoOHO paccmarpuBaetcs B [16.9. B
pexxume «HacTpoiikay MEHIO BBI3BIBAETCS HakaTHeM Ha KHOMNKY «/laHHbie». Ha skpane mpubopa
nosiBisieTcs kapta QaitnoB HacTpoek — Puc. 9.4.17.1.A.

B rnaBHom okne «Kaprta ¢aitnioB HACTPOEK) ¢aiinel npeacraBieHsl B BUE MPSIMOYTOJbHBIX
SYECK, PACTOJIOKECHHBIX B IIaXxMaTHOM Topsiake. Ecim B ¢aiiie HEeT MaHHBIX HACTPOWKH, OH
oTOOpaxkaeTcsl MPSIMOYTOJIbHOM siueiikoil ¢ OenbIM (OHOM, €clii K€ HacTpoiika 3amucaHa B (aiin, B
suerike oTobOpaxaercs cumBoia «l» Ha uepHom Qone (Puc. 9.4.17.1.A). B okHe mmeeTcs mapkep,
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yKa3bIBaIOUINI Ha BEIOpaHHBIN (ails uiK 35eMeHT MeHIo. Mapkep nepemeniaeTcsi KHOIKaMu ™«
—. Jlnsa BeiOOpa daiina HaCTPOHKH HEOOXOJUMO YCTAHOBUTH MapKep Ha COOTBETCTBYIOIIYIO SUEHUKY U
HakaTh KHOIKY . Torna nosiBisercs okHo onepauuit ¢ ¢aitiom (Puc. 9.4.17.1.b). Peakuuu 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 s1eMEHT MeHIO «3akpbITh» IpeAHA3HAuYeH Ui Iepexoaa oOpaTHO B
IJIABHOE OKHO. 3716Ch C MOMOIIBIO KHOMOK T, ¥ yKa3bIBACTCS SIEMEHT MEHIO, 4 3aTeM KHOIKOH <
MIPOU3BOJIUTCS €0 BHIOOP.

Paccmorpum paboty mMeHto «CoxpaHuUTh» B OkHe omepamuii ¢ ¢aitmom. Ilpu BeIOOpE 3TOTO
3IEMEHTa MEHIO OTKPBIBACTCS OKHO ¢ 3aronoBkoM «Coxpanuts B AN XX» (Puc. 9.4.17.1.B). B
npouecce padoThl ¢ 3TUM OKHOM JAaHHbIE HACTPOMKHM IMOATOTABIMBAIOTCA K 3amucu, (popmupyercs
ook nanubiX. [Ipu BeIOOpe smemeHta MeHi0 «CoxpaHuTh B (aili» OJIOK JaHHBIX HACTPOIMKU
3aIMKCHIBACTCS B SHEPTOHE3aBUCUMYIO MAMSTh.

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

- CUHUTHIBAETCS TEKyIas JaTa v BpeMs,

- cuuThiBaeTcsa uHpopMaius o0 yIpTpa3ByKoBOM mpeoOpazoBatene u3 MeHto «Mupopmanus

o [I2I1» sneKkTpoakyCTUUECKOTo TPaKTa,
- BCE MapaMeTpbl HACTPOUKHU AEPEKTOCKOINA U MapaMeTpbl COCTOSHUS MEHIO KOMUPYIOTCS B
OJIOK JaHHBIX HACTPOUKH.
B 3TOT MOMEHT 00K TaHHBIX HACTPOMKHU C(HOPMUPOBAH, HO €lIe HE 3alKCaH B YHEPrOHE3aBHUCUMYIO
NaMsTh.

BHayane HyXHO 3amucarth CONPOBOJAMTENbHYIO HWH(GOPMALMI0O K JaHHBIM HACTPOWKH.
YcTaHoBUTE MapKep Ha BEPXHIOI CTPOKY KOMMEHTapuili W HaxkmuTe KHONKY . IlosiBisercs okHO
BBOZIa CUMBOJIbHOU uH(popManuu (cm. Puc. 9.4.17.2.A). B cTpoke MOsBISETCS MHUTalOLUil Kypcop,
KOTOpBIi OTMEUAeT MO3UIMIO PEAAKTHPYeMOro cumBonma. Tereph KHONKH 1, ¥, <=, — mepeMemaoT
Mapkep 1o tabsuie cuMBosIoB. KHONKOM « mMpou3BOAMTCS BCTaBKa CHMBOJIA B CTpOKy. IIpu sTom
CHUMBOJI BCTaBJISIETCA B MO3MIMIO Kypcopa B PEJAKTUPYEMOW CTPOKE, a caM Kypcop IMEpEXOAUT B
CJIEIYIOLLYIO ITO3ULIHIO.

OKHO BBOJIa CHUMBOJILHOW MH(OPMAIIUHU 3aXBaThIBAET PEAKIIMK KHOMOK INIaBHOTO MeHio F1, F2
u F4. Knonku F1, F2 nepememator Kypcop B peaktupyemoii crpoke. Knonka F4 npeanasnadena s
3aKpBITHS OKHA.

3anuch roJI0COBOTO COOOIIEHHUS OCYILECTBIIIETCS BBIOOPOM 3i1eMeHTa MeHI0 «CKa3aTh» B OKHE
«Coxpanuts B DAV XX» (Puc. 9.4.17.2.5). VcTaHOBUTE MapKep Ha STOT 3IEMEHT MEHIO H HAKMHTE
KHOMKY «. IlosiBnsercs okHo ¢ 3aronoBkoM «['OBOPUTE!». Ckaxurte cooOuieHue K TaHHOMN
HAcCTpOWKe M CHOBAa HaxMmHTe KHONKY . OxHO mpomnanaer. ['oiocoBoe cooOlieHue 3amucaHo B
HHEProHe3aBUCUMYIO NaMATh npubdopa. Eciu He Ha)XMMaTh KHONKY «J, TO 10 uctedeHuto 31,7 cekyHx
OKHO aBTOMAaTHYECKH 3aKpbIBACTCS, 3aMCh COOOIICHUS IPEKPaIaeTCs.

Bce Bpems, korna otoOpaxkaercst okHO ¢ 3arosnioBkoM «['OBOPUTE!», npousBoautcs 3amuch
CHIHAZOB MHKpPO(OHA, BCTPOGHHOTO B Hpubop. JlaHHOE OKHO WCIOIB3YeT KHOMKH T, ¥ s
PETYIMPOBKH YyBCTBUTENBHOCTH MHKpodoHa. I[Ipm 3ToM wu3MeHsercs kod(hduIUEHT mnepenadu
MHKpO(OHHOro yeumuTens. Bo BTopoit cTpoke okHa ecTh moackaska «Ycmrenne TN». Hike mokasan
KO3 PUIMEHT Nepeaun yCUIUTeNs B fenuoenax. B HIbKHEH cTpoke OKHa BBIBOJUTCS TEKYILEe BpeMs
3aMMCH TOJIOCOBOTO cooOmieHus. Kpome Toro, B OkHE HM300pa)kaeTcsi MHAWKATOP MHTEHCHUBHOCTHU
3BYKOBOT'O CUTHAaJA.
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Puc. 9.4.17.1. MeHro ynpasieHus ¢ailiaMmu HaCTPOEK.
A) Kapra ¢aiinoB HacTpoek.
b) OkxHo omneparuii ¢ ¢paitiom.
B) MeHto coxpaHeHHs HAaCTPOUKHU B (aiii.

[Ton snemenToM MeHIO «Cka3aTh» PacloiOKeH 3JIeMeHT MeHio «[IpociymaTs», npu BeiOOpe
KOTOpPOTO MPOU3BOJIUTCS BBIBOJ T'OJOCOBOTO cooOmieHus Ha auHamuk (Puc. 9.4.17.2.B). Bribop
neMenTa MeHIo «IIpoCTymaThy COIPOBOKAAETCA OKHOM ¢ 3aronoBkoM «CJIIYIIIAWTE!». 10 okHO
paboTaeT TouHO TaKxke Kak okHO «CJIVIITAMTE!» u3 Mento 3arpysku daiina.

Ecnmu no kakum-nn0o mpuyuHaM Ae(EeKTOCKONUCTY HE TOHPaBHUJIACh 3alHCh T'OJOCOBOTO
COOOIIeHHSs, €r0 MOXHO co37aTh 3aHOBO. /Ly 3TOro BhIOEpHUTE 37eMeHT MeHI0 «(CKa3zaTh» U CHOBA
CKa)kuTe cooOIieHue. DneMeHT MeHIo «[IpociymaTs» UCIoNb3yeTcst A MPOBEPKU KauecTBa 3alucu
r0JI0COBOTO COOOILIEHHUS.

3anuch JaHHBIX HACTPOMKH B (paiin ocymiecTisieTcs: BHIOOpOM 3eMeHTa MeHI0 «COXpaHUTh B
daitn» (Puc. 9.4.17.2.'). Ecnu 3anuch JaHHBIX B SHEPrOHE3aBHCHMYIO MaMsTh Mpolia 6e3 ommoox,
Ha 9KpaH BbIBoJuTCA coobuienne «CoxpaneHue HacTpoiiku OK», B MPOTUBHOM cilydae BBIBOAUTCS
uHpopmanus o0 omuoKax.

3axpeite okHa «Coxpanuts B MDAMIT XX» mpom3BoauTcs TpH BHIOOPE JIEMEHTa MEHIO
«3aKpbIThY.

@daiin JaHHBIX HACTPOMKU COCTOMT M3 ABYX 4acrTed. IlepBas yacTh — mapameTpsl HACTPOMKHU
npubopa U TekcroBas uWHoOpManusa, BTOpas YacThb — TrojocoBoe coobmenne. OOe wyactu
3aMmuChIBAIOTCA B (Daiim He3aBUCUMO JIPYT OT Jpyra. ['omocoBoe cooliieHre (4acTh 2) 3amuchiBacTCs B
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HYHEPTOHE3aBUCUMYIO TaMsTh (B (aii) B pexXuMe pealbHOTO BPEMEHH, KOTIa BEIOpAH AJIEMEHT MEHIO
«Cxkazatby. [lapameTpbl HacTpOWKH (YacTh 1) 3amuCHIBAIOTCS B DHEPrOHE3aBUCUMYIO TaMSTh MPH
BbIOOpE AnieMenTa MeHI0 «CoXpaHuTh 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 cooOmieHus.
B) IIpocnymrBanue roaocoBoro COOOIIEHHUS.
I') Coxpanenue HacTpoiiku B Qaitn Nel6.

Ecnu nedexktockonmucT 3ammcall roiocoBoe cooOiieHrne (4acTh 1), HO HE BBIMIOJHWI 3aIUCh
JAHHBIX HACTPOWKM (4YacTh 2), TO B KapTe (aillioB HACTpOeK JaHHBIN (aiin Oyner oToOpakeH Kak He
conepxkamii nHopmauuu. Ilpu momeiTke 3arpy3ku 3toro ¢aina OyAeT BBIBOJUTHCS COOOLICHHE
«HET IAHHBIX B ®AMJIE», HO TOI0COBOE COOOIICHHE OyZeT BOCTIPOM3BOIUTHCS HA TMHAMUK.

ANTOpPUTM 3aNucH JaHHBIX HACTPOWKH B SHEPrOHE3aBUCHUMYIO MaMATh BHadajleé MPOU3BOIUT
CTHpaHUE CTapbIX JaHHBIX B HEH, a 3aTeM 3amuchbiBaeT HOBbIE naHHbIe. [loaTomy, ecnu B (aiine yxe
Obla coxpaHeHa Kakas-Inbo HacTpoiika nmpubopa U MPOU3BOIUTCS 3allMCh HOBOW HACTPOMKHU B HETO,
TO B pe3yJsbTare 3ToT (paityr OyaeT comepkaTh HOBYIO HACTPOUKY.

[Tpu BBIOOpE 3JEMEHTa MEHIO «3arpy3uThb» OTKPBIBAETCS OKHO C 3aroJIOBKOM «3arpy3uTh M3
OAMIIA XX». B naHHOM OKHe OTOGpaskaercst obmas HHGMOPMAIMS O HACTPOIKE — HaTa, BPEMS,
uHpopmanusa o 1911, kommentapuu (cMm. Puc. 9.4.17.3). Kpome TOro, ectb Tpu 3j1€MEHTa MEHIO
«[Ipocaymare», «3arpy3uth u3 ¢aina» u «3akpbiThy. [locnenHuil 35eMEHT MEHIO «3aKpBITb»
WCIIONIB3YETCsl [T BO3BpaTa B OKHO omepamnuii ¢ ¢aimom. OKHO 3arpy3kd TMpeaHa3HAYeHO IS
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IpeBapUTENIbHOTO MpocMoTpa uH(popmanuu. Ecnu B daiie HET NaHHBIX HACTPOWKH, BCE CTPOKHU
3aMOJHSAIOTCS CUMBOJIOM <.

31ech MOXKHO MPOCITyILIaTh TOJI0COBOE coo0IeHue, BbIOpaB anemMenT MeHto «lIpociaymare» (Puc.
9.4.17.3.b). Kuonkamu ™ YCTAaHOBHUTE MapKep Ha aneMeHT «lIpociaymaTe» U HaKMUTE KHOIKY .
Toraa rojgocoBoe coobIieHne AaHHOTO (aiina OyneT BIBOAUTHCS HA IWHAMUK, a Ha dKpaHe mpudopa
nosiBisieTcss OKkHO ¢ 3aronoBkoM «CJIYIIIAMTE!», B KkoTopoM oTOOpakaeTcst IpOLECC
BOCTIpom3BeeHus rooca. Tereps kHOmkH T, ¥ ympaBisior rpoMkocTsio. Bo BTOpoil cTpoke OKHa
oTobpaxkaercst moackaska «'pomxocts T, V». B Tperbeil cTpoke mokazan k03O UIMEHT mepenadn
yeunutens BocrnpousBeneHus (ab). B HmkHel cTpoke oroOpaxkaercs TeKyllee BpeMsi T0J0COBOTO
coobienus (c). B mpaBoiif yacTu OkHa UMEETCsl UHIUKATOp MHTEHCUBHOCTHU I0JIOCOBOro curHana. Ilo
OKOHYAHWHU TPOUTPHIBAHKS COOOIICHHS JUHAMHUK OTKJIIOYACTCSI U OKHO «CITYIIAUTE!» MponajacT.
MO0>XHO MpeKpaTUTh BOCIIPOU3BEICHNE paHbllie, HA’)KaB Ha KHOIKY . [I0BTOpHOE Ha)kaTre Ha KHOIIKY
| MHULMKpYET BOCIIPOU3BEICHNE I'0JI0Ca CHAaYaa.

YcTaHOBKa HACTPOWKH, 3alMCaHHOW B (ailie, MPOU3BOJUTCS BBIOOPOM BJIEMEHTa MEHIO
«3arpy3uth u3 Qaitna» (Puc. 9.4.17.3.B). B 3TomM ciydyae mapameTpbl HACTPONKU KOMHUPYIOTCS W3
HHEProHE3aBUCHUMON MaMsITH B ONEPATUBHYIO MaMATh mpubopa. Eciu uTeHme sHeproHe3aBUCHMON
NaMsTH MPOLUIO YCIENIHO, Ha SKpaH BBIBOJUTCS COOOIIEHHE «YCTAaHOBIIEHA HOBas HACTpoOiika
npubopa». B mpoTuBHOM ciyyae, Korja oOHApy:KeHbl OUIMOKM 4TeHus (IaMsATh HE HCIpaBHA), Ha
skpaH BbIBoAuTCS coobmieHue «Hacrtpoiika He YCTAHOBJIEHA!!!». Ecam cnenmana mombITKa
3arpy3uTh HACTPOIKY U3 (aiisia, B KOTOPOM HET JIaHHBIX, TO Bbinaercs coodmenue «HET JJAHHBIX B
OAWIIEy. [TapameTpsl mpudOpa ocTaroTCcs 0€3 U3MEHEHUS.
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Puc. 9.4.17.3. Tlpouecc 3arpy3ku HacTporku u3 Qaiina Nel6.
A) MeHro 3arpy3ku HacTpOWKH U3 ¢aiina.
b) IlpocaymmBanue roJocoBOro COoOIIEeHusI.
B) 3arpy3ka Hactpoiiku u3 ¢aitna Nel6.
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B rmaBnom oxne «Kapra ¢aitnoB HACTPOEK»y. 3neck ecTh Tpu 371€eMeHTa MEHIO:

- ABto - npocmotp unpopmanuu (JIA/HET),

- ABro - npociymmBanue (JJA/HET),

- CTEPETH BCE!
ITepexoI K STHM SIEMEHTaM MEHIO [POU3BOIUTCS KHOMKAME T, ¥, €CIIN 3aKPBITHI BCE TOYEPHHE OKHA.

DNeMEeHTBI MEHIO «ABTO - IPOCMOTP MH(MOPMALIUU» U «ABTO- MPOCIYIIUBAHUEY UCTIOIB3YIOTCS
JUIsL OBICTPOTO HaXOXKJIeHUsI HACTPOUKHU. imest coCTOUT B TOM, YTOOBI IIPH MEPEMELICHIN MapKepa Mo
sueiikaM (alIoB aBTOMATHYECKH OTOOpakajach oOmas wuHGOpMaIUs O HaCcTpolke MW (MIIn)
ABTOMATHYECKH BOCIPOM3BOIUIOCH r0J0coBoe coobienue (Puc. 9.4.17.4.).
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Puc. 9.4.17.4. PexxuMbl aBTO-IIPOCMOTpPA U aBTO-MPOCITYIIMBAHUS JAHHBIX B (haiiiaX HACTPONKH.

Ecin B anemeHTax MeEHIO «ABTO- ...» YCTaHOBUTH «J{A», TO B HIKHEH 4YacTH HKpaHa
HOSBIISIOTCS JONOJHUTEIbHBIE OKHAa ¢ MHpopManuel o HacTtpoiike — Puc. 9.4.17.4. Ilpu ycraHoBke
Mapkepa Ha s4elky daiina uHpOpManus B OKHaxX aBTOMaTHMYECKH OOHOBISETCS, HauyMHAETCs
BOCIIPOM3BEICHHE TOJIOCOBOTO COOOILIEHHsSI JTAaHHOTO (paiiia.

AeTo- npocmo'rp HMHpOPASL M

2} {CTEPETE BLCE!)

| 01 |

CTHFAHIE

Bririoa,

wel

0 10 20 30 40 50 B0 70 ke Te0 10 20 30 40 50 60 70 mks
' Cenektopi [ nyoHHo- ACJ]. #1 g Cenektopi I nybnno- Ac.ﬂ #1
E"'“‘%- IKPAH [no ppoHTY] MEep : k| I;’JEE SKPAH %E [ no ¢poHT}E§§ {lep %E Jx ?f
A) B)

Puc. 9.4.17.5. Ctupanue HacTpoeK.
A) Ilponecc cTupanus.
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Br16op anementa meHto «CTEPETD BCE!» oTkpbiBaeT okHO cTupanus ¢aiinoB HacTpoek (Puc.
9.4.17.5.). 3necy uMeeTcs MHANKATOP Tpoliecca cTupanus U aBa snemeHta MeHro «CTUPAHUE» u
«Borxom». OueBuIHO BBIOOD 31eMeHTa MeHI0 «BBIX0» 3aKphIBaeT JAaHHOE OKHO.

ITpu BBIOOpE 3nemenTa MeHio «CTUPAHUE)» npousBoautcs mojiHOE cTHpaHuEe BeexX (aitioB
HACTPOEK BMECTE C TOJIOCOBBIMH COOOLICHUSIMHU. ITOT IMpoLecc MNpoaosrkaercs mnpumepHo 7-10
CeKyH]l. B TedeHue 3TOro BpEeMEHH IOJHOCTHIO OJIIOKUPYIOTCS PEaKIMH BCEX KHOIOK Ha IepenHei
naHesu npuodopa 3a UCKIIFoYeHUEM KHOMKHU «BKiT-BbIkiy.

BHUMAHMUME! HecBoeBpeMeHHOE MpepbIBaHUE Mpoliecca CTUPAHUS HHEPrOHE3aBUCUMOM NaMSITH
MOKET MPHUBECTH K BBIXOAY ee u3 cTposi. [loaToMy 3ampemiaercs BBIKIOYATh MPUOOP BO BpeMs
ctupaHus (Haisos.

[Tpouecc ctupanus ¢ainoB oToOpakaeTcss Ha HHIAUKATOPE B BUJIE IBUKYIICHCS MIMPOKOH JIMHUU
(Puc. 9.4.17.5.A). Homep crtupaemoro ¢aiina BBIBOJUTCA B IIeHTpe HHAMKaropa. [Ipu ycremrHom
cTupaHuu Bcex (ailioB Ha 3KpaH BbImaercs coodmenue «Ctupanue Hactpoek OK» (Puc. 9.4.17.5.B).
Ecnu 6putn oOHapyxeHbl omMOKH, Ha SKpaH BBIBOAUTCS cooliieHne o6 ommbkax. [locie Becex Bhllie
yKa3aHHBIX JEHCTBUII MpPOM3BOAMTCS OOHOBIEHUE KapThl (ailjloB HacTpoek. Bce sueliku (aiinon
CTaHOBSTCS MyCTHIMH.

OtmeTnM, 4TO HacTpoiika mpubopa ompenensercs METOAUKON KOHTpOJs, HOpMaMHu OpakKOBKH,
TUTIOM W3JEIUs U THUIIOM YJIbTPa3BYKOBOTO IMpeoOpasoBarens. HacTpoiika cUIBHO 3aBHCHT OT
KOHKpPETHOro mpeoOpas3oBarensi, T.K. yiubTpa3BykoBele monst [IDII wumeror paszbpoc 1o
XapaKTepUCTHKaM, JaKe ecld ucrnosb3yercss oauH u ToT ke Tunm I[IDII. IlosTomy Hactpoiika,
COXpaHEHHas B MpUOOpe, JOIKHA COMPOBOXKIAATHCS TOMOIHUTENLHON HHOpMAIIHEid, a UMEHHO:

- JlaTa ¥ BpeMs IPOBEICHUS HACTPOMKH,

- TWIl ¥ HOMEP YJIbTPa3BYKOBOTO MpeoOpa3oBaTes,

- METOJAMKA KOHTPOJIIS U HOPMBI pa30pakoBKH U3IEIUH,

- THWII U3JIEJTIHS U €T0 XapaKTepHbIC Pa3MephI.

Crnenyer MOMHUTH, UTO HACTPOMKA, OJHAXK/IbI YCTAHOBJIEHHAs, COXPAHEHHAs! U BIOCIEACTBUU
BOCCTAHOBJICHHAass B TNpUOOpe, COOTBETCTBYET JEHCTBUTEIBHOCTH TOJIBKO TPU COOINIOJICHUH
CJEeYIOLIUX YCIOBHIA:

- P UCTIOJIB30BAHUU TOTO KE CaAMOTO YJIBTPa3BYKOBOTO MpeoOpa3oBarers,

- TP KOHTPOJIE U3JEIUS TAKOTO e TUIA U TUIIOpa3Mepa,

- TOpU KOHTPOJE MO TOW XK€ CAaMOW METOJMKE WJIM NMPH HCIOJIb30BAHMM TAKUX K€ HOPM

OpaKOBKH.

YbpTpa3ByKoBbIe MPEOOPa30BATETU CO BPEMEHEM HCTUPAIOTCS, UX XapaKTEPUCTHKHU MOCTEHEHHO

MeHstoTCs. EcTecTBeHHO, 5T N3MEHEHUS JI0JKHBI OTCIIEKUBATHCS B HACTPOIiKe mpudopa.

9.5 IIpoBeneHnue y1bTPa3ByKOBOI0 KOHTPOJISA U3AeIHi

Hedexrockon Y]/19812 mpenHazHayeH Njsl BBINOJIHEHUS PYYHOrO YIBTPAa3BYKOBOI'O KOHTPOJS
n3nenuil. KoHTposb ocymiecTBiIsieTesl Mbe30UIEKTPUUECKUMHE ITPE0OPa30BaATENSIMH.
Bce oneparumn Hepa3pymaromero KOHTPOJIS BBIITOIHSIOTCS B peXUMe «Y 3 KOHTPOIIbY.

9.5.1 Onepauuu Hepa3pymIAKIIEro KOHTPOJIA

IIpouecc Hepa3pylIalOIIEro KOHTPOJS M3IEIMH COCTOMT M3 HECKOJIBKHMX  OJTaloB,
NEPEYNCIIEHHBIX HUXKE:

- CKaHUpPOBaHHUE,

- H3MepeHue MH(POPMATHUBHBIX MTAPAMETPOB JEPEKTOB,

- TNPUHATUE PELIEHUS O TOAHOCTH U3JEINN,

- TEXHOJIOTMYECKOE UCIBITAHUE allapaTypsbl.

EcrecTBeHHO, nepe] BHIIOIHEHUEM KOHTPOJIS TPOBOIUTCS MOJIHAS HACTPOiiKa npubopa.
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Wtak, mepBbIil 3Tal KOHTPOJISI — cKaHUpoBaHue. M3enue nmoAroTaBirMBaeTcs Ajsl MpOBEACHUS
YABTPAa3BYKOBOI'O KOHTPOJIS, MPOU3BOJUTCS 3aducTka moBepxHocTedl BBoaa. lllepoxoBaTocTh
MOBEPXHOCTU Jo/kHa ObiTh He Oonee Rz40. IloBepXHOCT, BBOJAa CMAauMBAIOT KOHTAKTHOU
KUJKOCTBIO, 3aTEM CTaBSAT MPeoOpa3oBarTelb Ha MOBEPXHOCTh, U MEPEMEIIAIOT €ro ¢ TAKUM PacdyeToM,
YTOOBI MPO3BYYUTh HEOOXOAMMBIM 00beM u3nenus. Kak mpaBuio, mar cKaHUpOBaHUS BBIOHMPAIOT
paBHBIM ‘2 pa3mepa mnbe3odsieMeHTa B I1IDI1. Pexomenayemas CKOpOCTh pydHOrO CKaHUPOBAHHS HE
o6omee 100 mm/c. Ilpm Takout ckopoctu mepememienus [IDI1 mar mpo3ByuuBaHus HM3ACIUS 2MM
(TakToBas wactora rmpuodopa 50 I'm).

34ech XOpOoIIO MOMoraer HacTpoilka mouckoBoro ypoBHs ACJI#1 u, cBA3aHHAas C HUM,
3BYKOBasl CUTHaJM3alMsa. Eciiv mosBisieTcs »XOCUTHaN, Momnajnaronuid B 30Hy KoHTpods ACH#1 u
MPEBBIIAIOIINIA 110 AMIUIUTY/I€ TIOMCKOBBIA YPOBEHB, PUOOP BBIIAET 3BYKOBOI cUrHall. B nmpoTuBHOM
ciydae, 4ToObl OOHAPYXUTh CHUTHAIN, AE(PEKTOCKONHUCT BBIHYKIEH MOCTOSHHO CMOTPETh Ha 3KpaH
npuoopa.

[Ipu oOHapykeHUHU SXOCUTHAIIA, TPEBBIIIAIOIIETO MOUCKOBBIN ypoBeHb AC/I#1, ckanupoBaHue
MPeKpalaoT. 3aTeM HAaXOAAT MOJIOKEHHE IpeoOpazoBaTesis, B KOTOPOM HaONIOJaeTCs MaKCUMYyM
sxocurHana. [IpoBoasT mpoBepky, CylniecTBeHHbIHN 1 3T0 AePekT. OOBIYHO Ui 3TOH 1eNIU SXOCUTHAI
cpaBHHBalOT ¢ ypoBHeM Qukcauu ACJ#1. Ecnu sxocurHan He mpeBbIIIaeT YpoBeHb (GUKcaluu
ACJI#1, nedexT He cyleCTBEHHBIN, TPOAOIKAIOT CKAHUPOBAHHE.

Ecnu »xocurHan mpeBblIaeT ypoBeHb (uKcanuu — JIe(deKT CYIIECTBEHHBIN, MEPEeXoIsiT KO
BTOPOMY 3Taly KOHTPOJS — MPOBOAST M3MEPEHHE XapakTepucTuk aedexrta. Bo Bcex cmywasx oty
uH(GOPMAIIMIO YKa3bIBAIOT B 3aKIIOYEHMsIX MO pesynbratam koHTpons. Cormacao 'OCT 14782-86
OCHOBHBIMH M3MEPSAEMbIMH XapaKTEPUCTUKAMU BBISBISIEMOro Ae(eKTa SIBISIOTCS:

- aMIUTUTYJa 9XOCUTHAa,

- xoopauHathl aedekxra H nmu X,Y,

- MOJOXEHHEe Mpeodpa3oBarens Ha U3AENuH,

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

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

- KOIWYecTBO Ae(EKTOB HA OMPECIICHHON ITTMHE U3AETHSI.

VYabpTpazBykoBoil nedexkrockon YJI9812 mo3BonseT OMpeneNuTh BCE BBINIE IEPEUMCICHHBIE,
XapaKTePUCTUKHU AE(PEKTOB.

Tpetuil sTan KOHTPOJISL, IPUHATHE PEIICHHS O TOTHOCTH U3/IE€IUS, BBITIOIHSIIOT MOCJE OJHOTO
CKaHHUPOBAHMS M3JENUs U OMpPENETICHHs XapaKTEPUCTUK BceX OOHapyxeHHbIX nedekToB. Pemenue o
TOJTHOCTH MPUHUMAETCS HA OCHOBAaHUH KPUTEPHEB OPAKOBKH, YCTAHOBICHHBIX B HHCTPYKIIHUSX.

B Meronukax yabTpa3BYKOBOIO KOHTPOJIS TJABHBIM M3MEPSEMBbIM IapaMeTpOM  SIBISETCS
aMIUIMTya dxocurHana otr jedekra. [IpowsBoauTcs cpaBHEHHWE »JXOcuUTrHana oOT Jedekra ¢
OpakoBouHbiM ypoBHeM ACJ/I#1. Ecnu ammiutyma sxocursana ot aedekra 0ojblie OpakOBOYHOTO
YPOBHS — MPUHUMAETCS PEIICHUE O HEJAOMYCTUMOCTHU JedeKTa, u3aenue OpaKyercs.

Pa3meps! nedexTa OLIEHUBAIOT B yIBTPAa3BYKOBOM KOHTPOJIE C IMOMOIIBI0 YCIOBHBIX Pa3MEpOB.
CpaBHUBAIOT YCIOBHBINA pa3Mmep AedeKTa ¢ MaKCHMAIbHO JOMYCTUMBIM. Ecu M3MepeHHOe 3HAUYCeHUe
OombIIe, YeM MaKCUMaIbHO TOMYCTHUMOE — H3Jennue OpakytoT. B OCHOBHOM, B METOAMKAX KOHTPOJIS
OTIpe/IeIISIeTCS YCIOBHAS IPOTSKEHHOCTH eeKTa.

Kpome Toro, B MeToAMKaX yIbTPa3ByKOBOI'O KOHTPOJISI HCHIOJIB3YIOT IOMOJIHUTENIbHbIE KPUTEPUU
OpakoBKH, TaKHe KaK CyMMapHasl YCJIOBHas MPOTSHKEHHOCTH 1e(hEeKTOB, KOJIHMUECTBO JOMYCTHUMBIX IO
aMIUTUTyie 1eEeKTOB Ha HEKOTOPYIO JUTMHY U3/IETHUs U T.11.

UYerBepThlid 3Tan, TEXHOJIOTMYECKOE MCHBITAHUE amnmaparypbl, MNPOBOAUTCS B Ipoliecce
KOHTPOJISI. B CYIIHOCTH TE€XHOIOTHYECKOE UCIIBITAHUE — ATO MPOBEpKa paboToCmocoOHOCTH Mpudopa,
MpPOBEpPKa €ro HacTpouku. BO3MOXHBI CUTyaluM, KOTJa MapamMeTpbl ammapaTypbl MEHSIOTCS,
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HampuMep, TMpU PEe3KUX M3MEHEHHSIX TeMIEepaTyphl OKpYXKawolled Cpeapl, H3-3a HCTUPAHUA
yIBTPa3BYKOBOTO TpeoOpa3oBaTens, OTKa3bl Kabens u mpouee. llepuwomnyHocTh W 00BEM
TEXHOJOTUYECKUX UCIBITAHUN JOKHBI OTOBAPUBATHCS B MHCTPYKIIUSX.

PekoMenayeTcst B KayecTBE TEXHOJIOTMYECKOTO HCIBITAHUS MPOBOAMUTH IPOBEPKY HACTPOMKHU
npubopa He MEHee JIByX pa3 B TeueHue padouero aHs. B mepByio ouepeab HEOOXOIUMO MPOBEPUTH H,
€CJIM HY)KHO, CKOPPEKTHpPOBaTh, OpakoBouHbI ypoBeHb AC/I, monoxxenue ctpoda ACJI, HacTpoiKy
rinyonHomepa u BPY. Jlpyrue napamerpsl mpudopa Y 19812 npoBepsroT 1o HE00X0IUMOCTH.

CocpenorounM Halle BHHUMaHHME Ha paboTe ¢ MpuOOpOM IMpHU OMpEeleieHUH MapaMeTpoB
nedeKTOB, COXpaHEHUU U IPOCMOTPE Pe3yIbTaTOB KOHTPOJISL.

9.5.2 MH3MepeHune aMILIMTYAbI 3XOCUTHAJIA M KOOPAUHAT jJedeKTa

W3mepenue mapamMeTpoB 5XOCHTHAJIA MPOM3BOIUTCS C MOMOIIBIO CEJIEKTOpa. YTpaBsomee
MeHio «CenekTop» moJpobHo paccmaTtpuBaetcs B 116.3., pekoMeHIaIu o HACTPOMKE MPUBOATCS B
[19.4.3. Mento «CenekTop» COBEPLIEHHO UAEHTHUYHO B pexumax «Hacrpoiika», «Y3 KOHTpoOJb» U B
pexxuMe mpocMoTpa (HaiIoB C JaHHBIMH KOHTPOJIS.

BONBIIMHCTBO METOAMK  YIBTPa3BYKOBOTO KOHTPOJS TpeOyeT W3MEpeHHs] aMILTUTY/IbI
’XOCHTHaNA OT JeeKTa OTHOCUTENbHO OpakoBouHOro ypoBHS (AC/I#1) u xoopaunar nedekra (X,Y
wm H). IlapameTpbl S5XOCHUTHAJIOB, H3MEpsIEMbIE CEJIEKTOPOM, YCTAHABIMBAIOTCS B TIpoIecce
HacTpoiiku mpudopa (cm. [19.4.3.).

Hanomuum, 9TO [UIsi TOMydYeHHsS] NPAaBWIBHBIX PE3yIbTaTOB HM3MEPEHHH IPEIBAPUTEIHHO
noibkHa ObITh HacTpoeHa cuctema ACJ[ (119.4.10. wm 119.4.11.), rnyounomep (I19.4.4.) u, ecnm
ucnonb3yercs, cucrema BPY (119.4.12.).

..!':";.Il.lﬂ'IJ'JI'IT'j.F,I[El SHEOCHTHAIA
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Puc. 9.5.2.1. 3mepenue napaMeTpoB 3XxocurHana ot aedexra. KoHTposb cBapHOro coeTMHEHUS
tommuuHoi 34 mm. [IpeoOpasoBarens I1121-2,5-50%-14.

B pexxume «Y3 KOHTPOJIb» CEIEKTOP BBI3BIBAETCS HA)KaTHMEM Ha KHOMKY F2. DieMeHT MeHo
«CEJIEKTOP» B OKHE ynpaBieHUS CBEpPXy CIIpaBa Ha JKpaHE IpEAHA3HA4Y€H Ul MEepEMEICHUs
CHUMBOJIa cenekTopa (OykBa S B pamke). 3aXBaTHTE C TIOMOIIBIO CEJIEKTOpa 3XOCUTHAN OT Je(eKTa, KaKk
noka3zaHo Ha Puc. 9.5.2.1. Pe3ynbrarsl u3MepeHuil HEMEAJIEHHO BBIBOJATCA B OKHE CBEpXY CleBa
JKpaHa.
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Cenextop MOXeT paboTaTh COBMECTHO ¢ MeHIO «CTOIm», TOTJa OH MPOU3BOJUT H3MEpPEHHE
napamMeTpOB 3aMOPOKEHHBIX dXOCUTHAJIOB. [locnenoBaTenbHOCTh BhI30Ba MeHIO «CTOMm» KHOTIKON F4 1
MmeHIo «CenexTopy kKHomkoi F2 He umeer 3HaueHusa. PuUKcalys 5XOCUTHAIOB Ha pa3BepTKe mpubdopa
M0JIE3HA MIPU NMPO3BYYUBAHUY U3/IENIUN B BEPTUKAIBHOM WIIH [TOTOJIOYHOM IOJIOKEHHUU.

9.5.3 KauvecTBeHHOE CpaBHeHHE IXOCUTHAJIOB. DYHKIUA «3aNIOMHUTB)»

[Tpubop V19812 npennaraer psj CEpBUCHBIX OIEpaluil ¢ ylIbTPa3BYKOBBIMM CUTHajlamu. B
pexxuMe «Y3 KOHTpOJIb» JIaHHBIE ONEpally CrPYNIHUPOBAaHbI B MEHIO «DPyHKuMW». BbI30B MeHIO
OCYILECTBISIETCS KHOMKOU F3.

@yHKIMS «3aIOMHUTH» aKTUBUPYETCs KHONKOM . B 3TOT MOMEHT aelicTByroIas pa3BepTka
YIABTPA3BYKOBBIX CHUTHAJIOB 3allOMUHAETCS U BBIBOAUTCSA Ha 3KpaH. B oriamume or MeHio «CTom»
TEKyLIHE YIbTPAa3BYKOBBIE CHUTHAJBI IPOJOJDKAIOT OTOOpakaThCsi Ha dKpaHe. Takum oOpa3om, Ha
sKpaHe HaOmrofaroTcsl JABe pasBepTku. OpjHa crartuyeckas, jApyras AuHamuueckas. DyHKuus
«3arnoMHUTB» UCIIOJIB3YETCS JUIsl KAUECTBEHHOIO CPAaBHEHUS CUTHAJIOB 110 AMILTUTYAE U 3aJIEPIKKE.

OTMmeTHM, 4TO CTaTUYECKasl pa3BepTKa IXOCUTHAIIOB COPACHIBACTCS IIPU M3MEHEHUU YCUIICHUS
npubopa WIM OPU U3MEHEHHUU pa3BepTKH (IIMPUHBI U CIBUTA), APYTMMH CJIOBAMH, €CIU ObUIN
C/IeTaHbl KaKue-Tu00 KOPPEKTUPOBKU B MEHIO «JKpaH». Takoi moaxoJ onpaBiaH, HOCKOIBKY MOCIe
M3MEHEHHUs IapaMeTPOB dKpaHa CTaTUYECKas pa3BEPTKa YK€ HE COOTBETCTBYET JUHAMHYECKOM.
TunuyHell pUMep TPUMEHEHUs (YHKUUU «3alOMHUTH» - PACHO3HABAHWE TNPOBHCAHUA B KOpPHE
ceaproro coeamaenus (Puc. 9.5.3.1.). IlpoGiema B TOM, 4TO MpOBHCaHHE (POPMHUPYET IXOCHTHAI,
nonagaomuii B ctpod AC[#1. IlpoBucanme He sBisercs Ae()EKTOM, TaK KaK HE yMEHBIIAET
IIPOYHOCTh CBAPHOTO COEAMHEHMS, HO IO AXOCUTHAIYy OT HEro CBAapHOM LIOB MOXET OBbITh JIOXKHO
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 I1IBA C MTOMOIIbIO (PYHKIUHU «3aTIOMHUTD.
Tonumna caproro mBa 28mm. [IpeobpazoBarens I1121-2,5-50%-514.
A) IIpo3syunBanue 3apyoxu B COIL
b) Ilpo3ByunBaHue NpOBUCAaHUS B KOPHE CBAPHOTO IIBA.
B) Buj sxocurHanoB Ha pazBepTke mpubopa.
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Jnst pacno3HaBaHUs 3XOCUTHAJIOB OT MPOBHCAHUW MCIOIB3YIOT clienytomuii tect. Haxonsar
MakcuMyM 3xocurHana ot 3apyoku B COIl u QuKCHPYIOT ATOT 3XOCHTHAI C MOMOIIBIO (DYHKIIHMH
«3arnoMHUTHY». 3aTeM MPO3BYYUBAIOT KOPEHb CBAPHOIO IIBA M HAXOIAT MaKCHMaJbHBIA 3XOCHUTHAI
MPEIOJIOKUTEILHO OT IMpoBHcaHUs. Eciiv »XOCUTHam B CBapHOM WIBE pacCIoiaraeTcs HECKOJIBKO
JaibIlle dXOCHUTHAIa OT 3apyOku — 310 mpoBucanue (Puc. 9.5.3.1.), ecnu ke HEMHOro OJIMIKE, TO
uMeeTcss HajgkopHeBoW aedext. OOparutre BHMMaHWE, 4TO IiuHAa mpoOera BoiaH ot IIDI nmo
OTpakarolllel MOBEPXHOCTH MpoBHUCcaHUs Oousiblie, YyeM mpu npo3ByuuBanuu 3apyoku B COII. Scho,
yto Tonmuaa COII u TonmuHa neTanei cBapHOTo MIBa JOJKHBI OBITH PAaBHBI.

Tect Ha pacno3HaBaHUE MPOBUCAHUM XOpolIo paboTaeT, eciu npeoOpa3zoBaTesib UMEET Y3KYIO
JuarpamMmy HamnpaBJI€HHOCTH YJIbTPa3BYKOBOTO IOJISL.

9.5.4 OnmnpenesieHue YCJOBHBIX pa3MepoB jaedekra

Boiensror Tpu ycnoBHBIX pazMepa nedekra — yciaoBHas mupuHa AX, ycrnoBHas Beicota AY u
ycnoBHast npoTsbkeHHocTh AL (I'OCT 14782-86). Ilpubop Y9812 umeer aBTOMaTHU3MPOBAHHBIE
¢yuakuun «[Ipoder» u «AHanu3» npegHa3HaYeHHbIE JIJIS ONIPEAEICHUS YCIOBHOM IMPHUHBI U YCIOBHOMN
BBICOTHI JIe(eKTa. Y CIIOBHAS MPOTSHKEHHOCTH Ie(heKTa ONpeessieTcs TPAJUIIMOHHBIM CIIOCOO0M.
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Puc. 9.5.4.1. Onpenenenne ycioBHOM MIMPUHBI U YCIOBHOM BBICOTHI 1e(heKTa.
A) Cxema mpo3ByurBaHus aedexTa.
b) ®opmupoBanue orudaromieit mpodera 3xocurHaia ot JedeKra.
B) YcranoBka mapkepa npobera.
I') Usmepenue ycnoBHOU mupuHBI AX U yCIIOBHOM BBICOTHI gedekta AY.
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Usmepenne AX u AY mnpousBoguTcs cieayromuMm obOpazom. Buauane Ha skpaHe npubdopa
dbopMHUpYIOT Orumbaroiryro npobdera 3XOCUTHANA, 3aTEM IMPOU3BOIAT aHAIHM3 Orubaronieln — mpuodop
ABTOMATUYECKU U3MEPSAET YCIOBHYIO IIMPUHY U YCIOBHYIO BBICOTY Nedekra. PaccMoTpuM noapoOHeit
paboty ¢ nmpudopom.

O6HapyxuB sxocurHan ot nedexra (Puc. 9.5.4.1.A) BrIOuparoT ri1aBHOE MEHIO «DYHKITUM»
(xnonka F3). B ympaBnsomeM OKHE YCTaHaBIMBalOT Mapkep Ha ayeMeHT MeHio «[Ipober» u
HaXUMaT KHONKYy . Ha oskpane mpubopa mosiBnsiercss cumBoia cenektopa (Puc. 9.5.4.1.b). C
MOMOIIBI0 KHOTIOK 4—, —», T, ¥ PErylmpyioT MOJOKEHHE CEIeKTOpa TaK, YTOObI 3aXBATHIBAICS
HCCIeAyeMBI 3XocurHai. 3ateM ckaHupytorT gedekt (Puc. 9.5.4.1.A). Ha »skpane mnpubopa
nocTeneHHo Gopmupyercst orudaromias npoodera s3xocurnana (Puc. 9.5.4.1.6). Crnenure 3a TeM, 4TOObBI
oru0aroras mpoodera MpeACTaBisuIa COO0H IIaIKYI0 KPUBYIO 0€3 Pe3KHX BHIOPOCOB.

[To oxkOHYaHUM CKAHUPOBAHMS BBIXOAAT U3 peXUMa (POPMHUPOBAHUS OrHOArOIeH, HAKUMAIOT
kHonKy . Orubatomas npoOera ¢ukcupyercs Ha skpane. [Iponagaer cumBon cenektopa. PazBepTka
9XOCUTHAJIOB MPOJI0JKAET BBIBOJUTHCS HA SKPaH.

Eciu kadecTBo orubaromieil HEyIOBICTBOPUTENBHOE, NPOLEAYPY CKAaHUPOBAHUS MOXKHO
MOBTOPUTH, BBIOpaB CHOBa 31eMeHT MeHI0 «IIpoGer». B momenT BbiOOpa MeHio «lIpober» kpupas
orubatorieii npodera copaceiBaercs. [Ipudop oxxumaer GopMUpOBaHKUS HOBOM KPUBOIA.

[Tocne dhopmupoBanus orudaromieii mpodera Nepexousar K e aHanu3y. Y CTAHABIMBAIOT MapKep
Ha 3JeMeHT MeHI0 «AHanu3» (Puc. 9.5.4.1.B). Pa3zBepTka 5X0CUTHAIIOB MPOMAAeT C SKpaHa, OCTaeTCs
Tolbko orubaromas mnpoOera. Ha oskpane otoOpaxaercss mapkep mnpoOera. Ero mnonoxenue
YCTaHABIMBAIOT KHOMKaMH <—, —>. B BepxHell yacTu 3KkpaHa OTOOpa)kaeTcsi OKHO C MapaMeTpamu
OruoaroIeii.

[TpubGop aBTOMATHYECKM aHAIM3UPYET KPUBYIO ClpaBa M clieBa OT Mapkepa mpobera. C
MOMOIIBI0 MapKepa mpobera HEOOXOAUMO YKa3aTh MNpUOOpPY Kakol NHK Ha Trpaduke HYKHO
MIPOAHATU3UPOBATH.

Bhauvane nmpubop mpou3BOIUT MOMCK NHKa orubaromeil. Eciu muk oOHapyXeH, MeHseTcs
BHEIIHUI BUJ Mapkepa mpobera (Puc. 9.5.4.2.). Ha sxpaH BeIBOAUTCS METKa MuKa — mudpa 1 B pamke
(Puc. 9.5.4.1.B). Hdanee npubop ompenensieT mMpHUHY orubaromieil mpobera Ha ypoBHe —6 nb ot
makcumyma. Ha skpaHe maHHBIA ypoBeHb oTMeuaercss muratomieil nunuei. Illupuna orubaromeit
nmpo0Oera 3XOoCcUrHana, BeIpakKeHHas B KoopAuHatax X u Y, Kak pa3 u MpeacTaBiseT co0oil yCIoBHYIO
mupuHy AX U ycnoBHYIO BelcoTy 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 OTUOAOIIICH.

Ecnu snemMeHT MeHIO «AHanu3» He BbIOpaH, YepHbIM (OH Mapkepa, TO B OKHE MapamMeTpoB

BBIBOJIATCS XapaKTEPUCTUKH OTHMOAIONel B TOYKe Mapkepa mpoOera (kpacHas Touka Ha Puc.
9.5.4.1.B). Bce xapakTepHCTHKH HMMEIOT MHIEKC «My, T.e. MapaMeTphl Mapkepa mpobera: Am —
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aMITUTya ormbaromie B menubenax Mo pa3MeTKe 3KpaHa, M — Bpems 3aaepkku, XM u Ym —
KOOpPJIMHATHI B TOYKE MapkKepa mpoOera, HaWIEeHHBIE COTJIACHO JEHCTBYIOIIEH HACTPOWKH
rIyOMHOMeEpaA.

Ecnmu snemenT MeHo «AnHanu3» BbiOpaH (Puc. 9.5.4.1.1'), Genbrit poH mapkepa, TO B OKHE
apaMeTpoB BBIBOJUTCS aMmIUIUTyga nuka orubaromeil Al u mupuHa MWK, W3MEpPEHHas B
MukpocekyHaax - AT u ycnoBHbeie pazmepbl AX, AY B muwuinmerpax. [Ipuuem ycrnoBHbIe pa3zMepsl
nedeKTa onpeesIFoTCs COTJIAaCHO ICUCTBYIOMIEH HacTpoiku riryonHoMmepa. Ha Puc. 9.5.4.1.1" Toukwu, B
KOTOPBIX ONPEAEISAIOTCS apaMeTpbl KPUBOM, OTMEUEHBI KPACHBIM [[BETOM.
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)

Puc. 9.5.4.3. Onpenenenue yclioBHON MPOTSHKEHHOCTH AedekTa. CBapHOM MI0B TOMIUHON 10MM.
Ipeo6pazosarens [1121-5,0-70°-58.
A) Ilpo3ByunBanue cBapHOro mBa. Bun ceepxy.
b) Ilpo3ByurBanue cBapHoro mBa. Bun B ceuenun.
B) MakcumanbHbIi 5X0OCUTHaI OT HerpoBapa B kKopHe miBa. [Tonoxenue 1911 1.
I') Bun sxocurnana B kpaiiHux nojoxenusx 11911 2 u 3.

VYC0BHYIO TPOTSHKEHHOCTh OIPENEISIOT Ha HEKOTOPOM YPOBHE aMIUIUTYIbl 3XOCUTHAA.
Yacro, m1st 3TOH 11eTH UCTONBb3YIOT ypoBeHb dukcaruu ACJI#1, KoTopslil ycTaHOBIICH Ha 61b HUXe
OpakOBOYHOI'O YPOBHSI.

N3mepenne npoBoasaT cienyronum odpaszom (Puc. 9.5.4.3.). Tlepememaror npeodpa3oBaTeinb
BJIOJIb CBApHOTO IIBa W HaxolAT nBa nonoxeHus [19I1 (2 u 3), B KOTOPBIX aMIUIUTYyJa 3XOCUTHAIa
yMeHblIaeTcst 10 ypoBHs ¢ukcauun ACJ#1. YcnoBuyro nporsskeHHOCTh AL — paccrosiHre Mexay
nostoxkeHussMH [I0I1 2 u 3 — u3MepsIOT ¢ MOMOIIBIO JIMHENKH.

CymecTByeT Opyroil crnoco® ompeneneHus YJIOBHOM MPOTSHKEHHOCTH, B KOTOPOM YPOBEHb
¢ukcaruu [1311 oTcUnTHIBAIOT OT MaKCUMAIBHOTO dXOCHTHAJA OT nedexra. HaxomsT MakcuManbHBIH
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sxocurHai ot Aedekra — nojoxenue [1311 1. Tlo skpany nmpubopa oTMedaroT ypoBeHb (pukcanuu Ha 6
nb MeHbllle MaKCUMaJIbHOW aMIUIMTY/bI U, Aajiee, ONpeAesstoT Kpaitnue nosnoxenus 11911 2 u 3, B
KOTOPBIX aMIUIMTYAa 3XOCHUTHAJla HAXOJWUTCS Ha 3TOM ypoBHE ¢uKcanuu. JIMHEHKON H3MepsoT
YCIIOBHYIO TTPOTSDKEHHOCTDH AL.

[IpencraBnenHsle JBa crocoba HM3MEPEHHUS YCIOBHOM MPOTSHKEHHOCTH JedeKTa arT
pasznuyHbIe YUCIICHHBbIC 3HaueHus. CrenyeT ObITh BHUMATEIBHBIM K TOMY, KaKMM CIIOCOOOM HYXKHO
HU3MEPSTh YCIOBHYIO TIPOTSHKEHHOCTh. OTH JIeTald JOJDKHBI OTOBApWMBAThCA B HHCTPYKITUAX
Hepa3pylaIero KOHTPOJIS.

9.5.5 3anomMuHaHue pe3yIbTATOB KOHTPOJIA

Opranu3anus MEHIO COXpPAHEHUS JaHHBIX  YIBTPa3BYKOBOTO  KOHTPOJS  IMOJIPOOHO
paccmarpuBaetcs B 1[17.5. B pexume «Y3 KOHTPOJIb» MEPEXO] K 3aIIUMCH JIaHHBIX IIPOU3BOJIUTCS MpU
Haxatuu KHonku «Jlanusie». [lpubop aBromarnuecku BbeIOuMpaer MeHio «CTOII», pa3BepTka
9XOCHTHAJIOB 3aMopakuBaeTcs. Ha skpaH mpuOopa BBIBOOUTCS OKHO 3aluCH 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 KOHTPOJIS
oTMeHuTe Bbi0Op MeHIo «CTOID».

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

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

cooO1eHue.
¥3 KOHTpONB ’32, Sarmoe ganHes B gabin D08
1a.070dr 14127 ACHRTEdars 14.07.04r 14:10
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Puc. 9.5.5.1. MeHto 3anucu JaHHBIX yIbTPa3ByKOBOI'O KOHTPOJIS.

BBon TtekcroBoit mHpopmammu. YCTaHOBUTE MapKep Ha OJHY M3 CTPOK KOMMEHTapuil H

HaXMHTE KHOTIKY . Torma B pegakTHpyeMoi CTpOKE MOSIBISETCS MUTAIOIIUNA KypcOp U BBHIBOJIUTCS
OKHO ¢ Tabmumei cumBonos (Puc. 9.5.5.2.A). 3nech kHomkamu T, <, —, ¥ YKa3bIBA€TCs CUMBOJI B
TabnuIe, KHOMKOH  Mpou3BOAUTCS Mepeiaya 3TOro CUMBOJIA B CTPOKY. CUMBOI BBOJAUTCS B CTPOKY B
no3uiuu Kypcopa. [Ipu 3ToM Kypcop mepexoauT B CIEAYIOIIYIO TTO3UITHIO.
OxkHO ¢ TabnuIilell CUMBOJIOB HUCTIONb3yeT KHomkU F1, F2, F4. B HuxHe# yacTu OKHa ecTh MOJCKa3Ka
pabotsl kHOMOK. Knonkamu F1, F2 mpou3Boautcs mepeMenieHne Kypcopa B peIakKTHPYyeMOi CTpPOKeE.
[Tpu Haxatnu KHONKH F4 OKHO ¢ Tabnuileli CUMBOIIOB 3aKPBIBAETCS, MPUOOP BBIXOIUT U3 PEKUMA
pPEIaKTHPOBAHUS CTPOKH.
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Puc. 9.5.5.2. BBoj 1onoaHUTENbHON HHPOPMAIIH.
A) 3amnuce TeKCTa KOMMEHTapHil.
b) Beoa ronocoBoro cooOuieHus.
B) IIpocnymrBanue roaocoBoro COOOIIEHHUS.

["onocoBoe coolOieHre HaYMHAET 3alMChIBATHCS IPU BhIOOpE 3nieMeHTa MeHIo «Cka3zaTte» (Puc.
9.5.5.2.b). VYcraHoButre Mapkep Ha dJeMeHT MeHI0 «(Cka3aTb» M HaxMuTe KHONKy . Torma
BKJIFOUAETCSl 3allMCh 3BYKOBBIX CHUTHAJIOB C MHUKpPOQOHA, BCTPOEHHOro B NpuUOOp, a Ha DSKpaHe
oToOpakaeTcst okHO Tporecca 3amucu ¢ 3arosioBkoMm «['OBOPUTE!». JlaHHO€ OKHO HCHOJIB3yeT
xuornkn T, ¥ st perymuposku ayBcTBHTETBHOCTH MHKPOGOHA. OKHO COAEPIKUT CTPOKY MOACKA3KH
«Yeunenne TNy u cTpoky kodbdummenta mnepenaun ycwimrens (nb). B HmwkHeW cTpoke OkHa
BBIBOJIUTCSL TEKylIee BpeMs 3alliCH TOJIOCOBOrO coolmieHus. lmeercs Takxke HHIUKATOP
MHTEHCUBHOCTH 3BYKOBOT'O CUTHAJIA.

Ecnu B mpotiecce 3amucu roaocoBoro cooO0IIeH s HaKaTh KHOTKY «J, TO 3aIMCh MpeKpaIiaercs,
okHO «['OBOPUTE!» nponanaer. Kpome TOro, 3anmce npekpamaercss aBTOMATHYECKH 110 UCTEYEHUHN
BpeMeHH 31,7 cexyHa.

Cnegyer OTMETUTb, UTO TOJOCOBOE COOOIEHHWE 3amuchiBaeTcs MpsMo B  ¢ailn B
sHeproHe3aBUcUMoN mamsTH. [loaToMy, eciu co3iaTh roJIoCOBOE COOOIIEHHE, HO HE COXPaHATH
JaHHbIe B (haiiil, TO B AajbHEHIIEM MIPH MPOCMOTpPE JaHHBIX KOHTPOJIS 3TOT (haiin OyneT oToOpakarbes
KaK He coJepkaimmii nHGOpMaIii. A roJIOCOBOE COOOIIEHNE MOXKHO Oy/IeT MPOCIIyIIAaTh.
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OnemeHT MeHIO «lIpocmymaTey UCMONb3yeTcs Ui MPOBEPKU KauecTBa CO3JaHHOIO T'OJIOCOBOTO
cooOIlleHUsl. YCTaHOBUTE Ha HEro Mapkep U HaxmuTe KHONKy <. Toryac HaumHaeTcs BBIBOA
3BYKOBBIX JIaHHBIX Ha JIMHAMHK, YCTAHOBJICHHBII B mpuOope, U Ha 3KpaHe OTOOpakaeTcs OKHO C
3aronoBkoM  «CJIYIIIAUWTE!» (Puc. 9.5.5.2.B). Bo BpeMs 0TOOpaeHHs OKHA KHOIIKH Tl
VIPaBISIOT TPOMKOCTBIO. Bo BTOpOii cTpoke okHa oToGpaxkaercs moxackaska «pomkocts T, I». B
TpPeThell CTpOKe MoKa3aH kKod(hduuMeHT nepenauu ycuiauTens BocrnpousBeneHus (nb). B wHiknei
CTpOKE OTOOpaxkaeTcs TEKyllee BpeMsl ToJ0coBoro coobiieHus (c). B mpaBoil yactu okHa umeercs
WHINKATOP HMHTEHCUBHOCTH TO0JIOCOBOrO curHana. [lo OKOHYaHWM MNPOUTpBIBaHUS COOOILEHUS
JMHAMHK oTKimtodaercss 1 okHo «CJIYIIAMTE!» nponagaer. MoHO IPeKpaTHTh BOCIPOM3BEACHUE
paHblIe, HA)KAaB Ha KHOIKY . [loBTOpHOE HaxkaThe Ha KHONKY ) MHUIMUPYET BOCIPOU3BEACHHUE C
camoro Hayarna.

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

3anuchk B (aill JaHHBIX YIbBTPa3BYKOBOI'O KOHTPOJIS OCYIIECTBISETCS BHIOOPOM 3lIeMEHTa
MeHI0 «COXpaHNTb B (aiii». JlaHHbIe, TIOArOTOBICHHBIE PU BBI30BE OKHA «3anuch JaHHbIX B DA
XXX» U yCTaHOBJICHHBIE B €T0 3JIEMEHTaX MEHIO — 3amuchiBalOTCs B (aiiin. Ecnum 3amuck JaHHBIX B
HHEProHE3aBUCHUMYIO MaMsTh Mpornuia 0e3 omuboK, Ha SKpaH BBIBOAUTCA cooduieHue «CoxpaHeHue
naHHbix OK», B IpOTUBHOM Cily4ae BBIBOJUTCS MHPOpMAIUs 00 OMIMOKaxX.

9.5.6 IIpocmoTtp ¢aiinoB yabTPa3ByKOBOr0 KOHTPOJIS

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

B pexxume npocmoTpa npubop BBIBOAUT HA 3KpaH JaHHbIE U3 ¢ailioB. [IpuueM u3 kaxaoro
daiina 3arpykaercs HacTpoidka mpubopa. OToOpakeHHe CHUTHAJIOB U HM3MEpPEHHE MX IMapaMeTpoB
IIPOU3BOJUTCSl COTJIACHO ATOM HACTPOMKE, T.€. BOCIPOU3BOJAATCA BCE YCIIOBUS, KOTOpbIe OBbLINM B
MOMEHT 3alucH JaHHBIX. [Ipu mepexoje B peXHM TNPOCMOTpPA BBIBOJUTCS HWHPOpPMALUsS W3
nocjeaHero (paiina, 3aMCaHHOTO B YHEPIOHE3aBUCUMYIO IaMSITh.

Homep ¢aiina, a Taxke nata W BpeMs €ro 3aluCH BCerja OTOOpaXkaeTcsi B OKHE
pacIioIOKEHHOM B JIEBOM BEpPXHEM yriay 3kpana (cMm. Puc. 9.5.6.1.). Ecnu B (aiinie HEeT qaHHBIX, TI0JIE
JIaThl 3aIIOJIHAETCS CUMBOJIOM .

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

i

HET AAHHBIX B ®AANE
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Puc. 9.5.6.1. Bug skpana npubopa B pexuMe MpocMOoTpa JaHHBIX YIbTPa3BYKOBOTO KOHTPOJIS.
A). U3006paxkenne s3xocurHainoB u3 (aiima 003.
b). B (aiine 166 HeT naHHBIX.
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B pexxume mpocmoTpa ecTh IJaBHOE MEHIO, OPraHW30BaHHOE B BHUJIE OKOH B HIKHEH 4acTH
9KpaHa. BBI30B 3JIeMEHTOB TJIABHOTO MEHIO MPOM3BOAMTCA MpU Haxkaruu kHomok F1 — F4,
PacIoI0KEHHBIX MOJ] OKHAMHU. [ TaBHOE MEHIO COIEPIKUT CIIEIYIOIINE JIEMEHTHI:

5. «baitm XXX» - mpocMoTp uHbOpManyu B haiie.

6. «Kaprta mamsaTu» - 0630p 3aMoIHEHUs TAMSTH, CTUPaHHUE JaHHBIX.

7. «CenexkTop» - U3MEpEHUE MapaMeTPOB YIbTPA3BYKOBBIX CUTHAJIOB.

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

«Y3 KOHTPOJIbY.

Eciu ¢aiin He comepkuT uHpOpManuu, 3JeMEHThl TiaBHOro MeHio «Cenektop» U «DyHKIUN»
onokupyrorcs. x nso0paskeHue He BBIBOAUTCS Ha KpaH. PaccMoTpum paboTy 371€MEHTOB IIaBHOTO
MEHIO.

9.5.7 Menmw «@aira XXX»

JlaHHO€ MEHIO aKTUBU3HMpYETCs Nociie HaxkaTus Ha kHonky F1. Ha skpane mpubopa B BepxHeM
TIPaBOM YIIIy MOSIBIISETCS OKHO ¢ 3arooBkoM «DAMIT XXX» - Puc. 9.5.7.1.

Dnement Meno «PAMIT XXX» npenHasHaueH s yka3aHus HoMepa (aiina. YcTaHOBUTE Ha
Hero Mapkep. [Ipm HaxaTuM KHONOK <—, —  MPOU3BOAUTCS IEpPEXOi K CIEIyIIIEeMy WU K
npensinymemy daiimy. Homep daiina mamensercs Ha eaunauiy. ComepxxuMoe ¢aiiia aBToMaTHIECKU
BBIBOJIUTCS HAa SKPaH.

Eciu ycTaHOBUTH MapKep Ha 31eMeHT Menio «DAMJT XXX» u Haxars KHONKY o, mpubop
YCTaHABIIMBACT PEKUM MOCHMBOJIBHOTO PEIAaKTUPOBaHHUS HOMepa daiina. [lose mapkepa cTraHOBHTCS
OenbiM. TlosiBsieTcss Kypcop, OTMEYArOIIMK peJakTHpyeMblii CHMBOJ B HoMepe daiina. Teneps
KHOIIKAMH <—, —> H3MEHSETCS TO3HIHS KYpcopa, a KHOMKaMH 1, ¥ peakTupyercs HOMep B JaHHOM
no3uuuu. [Ipy NOBTOPHOM Ha)XaTUM KHOMKU «! PEKUM OCUMBOJIBHOTO PEJAaKTUPOBAHUS OTMEHSETCS.
ITone mapkepa CTAaHOBUTCS YEPHBIM.

OnemeHT MeHio «[IpocMoTp» mpeaHasHaueH [UIsl BbIBOJA COIMYTCTBYIOIIEH HMH(OpMAaIIUH.
VYcraHoBuTEe Mapkep Ha JaHHBIA 3JIEMEHT MEHIO U HaXMuTe KHOIKY . [lone mapkepa craHOBUTCS
oenbiM. [losiBisiercs kypcop mon Haamuceio «IIpocMotpy». OIHOBPEMEHHO Ha 3KpaHE MOSBISETCS
OKHO, B KOTOPOM oOTOOpaxaercs Homep ¢ailna, nara u Bpems, MHPopMmamus o0 yIbTpa3ByKOBOM
npeoOpasoBarene U JABe CTPOKH KOoMMeHTapuil. I[loBTopHOe HakaTue Ha KHOIKY «! OTMEHseT BbIOOD
3JIEMEHTAa MEHI0, OKHO MpOonaiaeT.

OnemeHT MeHIO «[IpocMOTp» UMEeT pekUM aBTOMATHYECKOro MmpocMoTpa nHpopmanuu. s
BbIOOpA 3TOr0 peXMMa YCTAaHOBHTE MapKep Ha 3jeMeHT MeHio «IIpocMoTp» M KHONKamu <, —>
ycranoBute Haamnuch «lIpocmotp ABTO». Torna okHo ¢ mHpopmanueil octaercss Ha skpaHe. [Ipu
M3MEHEHUU HoMepa (ailia CTpOKM B OKHE aBTOMaTthyecku oOHOBisitoTcs. Ecnu ykazath «lIpocMoTtp
HET», pexxuM aBTOMaTH4eCKOTo MpocMoTpa UH(POpMAIIMK OTMEHSIETCS.

AHajoru4yHbIM 00pa3oM padoTtaeT 3neMeHT MeHIo «Ciymatey. [Ipu ero BeiOope KHOMKOM ) Ha
JTUHAMHUK BOCIPOM3BOAMTCS IOJIOCOBOE cOoOOIIeHHe U3 naHHoro (aiina. [loBTopHOE HakaThe KHOMKU
 3akaHuMBaeT Bocmpou3sBejeHue. Bo BpeMs BOCHpoH3BeNEHHS rojioca Ha dKpaH BBIBOAUTCS OKHO,
KOTOpO€ TOKa3bIBaeT Tporecc BocmpousBenaeHus (cm. Pumc. 9.5.7.1.). 3mech kHOmMKamu T
perynupyercst [poMKocTh. [1o okoHuaHuu npocaymuBanus (uepes 31,7 ¢) 1TaHHOE OKHO MPOTaIaeT.

OnemeHT MeHio «CiymaTh» UMEET PeXUM aBTOMATUYECKOTO MPOCITYIIMBAHUS T'OJOCOBOTO
coo0IIeHus. Y CTaHOBUTE MapKep Ha JaHHBIN 31eMEeHT MeHI0. KHonkamMu «—, — yCTaHOBUTE HAJANUCH
«Cnymate ABTO». Torna, npu n3MeHeHU:n HoMepa (aiisia, IpoCIylIMBaHEe FOJI0COBOTO COOOIIEHUS
MPOUCXOAUT aBTOMATHUYECKH. JJaHHBIN pekum oTMeHsaeTcsl yctaHoBKoW «Ciymate HET.
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Puc. 9.5.7.1. Pexum npocMoTpa JaHHBIX YJIbTPa3BYKOBOT'O KOHTPOJIS.
Menro «paiin XXX» mpu Beroope pexrnma «ABTO»
B anieMeHTax MeHIo «lIpocMoTpy u «Ciymate.

Ha pucynke 9.5.7.1. mnoka3zan 5kpaH JedeKTocKoma B pEeXUME MPOCMOTpa JIaHHBIX
YIABTPA3BYKOBOTO KOHTPOJSL. 3/1€Ch BBIOpaH 3JIEMEHT TriiaBHOro MeHio «hain 003» u ycTaHOBICHBI
PEXUMBI aBTO- IIPOCMOTPA U aBTO- IIPOCIYIINBAHUA.

B meno «@ANJIT XXX» uMeercss BO3MOKHOCTb H3MEHEHHS TOJIOCOBOTO COOOIICHHS. Jluist aToM
IENI CIYXKHT 3JIEMEeHT MeHI0 «Cka3atb cHOBay». [lpu ero BbIOOpe 0TOOpakaeTcsi OKHO C 3ar0J0BKOM
«"OBOPUTE!» n npou3BoauTcs 3anuch rojocoBoro cooduienus. [Ipouecc 3amnucu TO4HO Takou xe,
KaK B MEHIO COXPAaHCHHS JaHHBIX HACTPOWKH WM JAHHBIX YJIbTPa3BYKOBOro KoHTpossi. Cremyer
HAaIllOMHHUTh, YTO HOBOE TOJIOCOBOE COOOINEHHE 3alHChIBACTCS HAa MECTO CTaporo B
SHEproHe3aBucUMOi mamsTH. CrenoBaTebHO, CTapOe€ TOJIOCOBOE COOOIICHHE B JaHHOM (haiine
pomanaeT.

9.5.8 Menio «KapTa namsaTu»

Korna B mpubope 3amucano 0onbIioe KOITUYECTBO (ailyioB ¢ pe3ylbTaTaMu KOHTPOJS, Ba)KHO
OXBAaTUTh B3TIIAOM MpojeNaHHyo padoTy. Takke momxHa OBITH BOBMOKHOCTH OBICTPOTO MPOCMOTpA
u BbIOOpa Qaitna. Menro «Kapra nmamsaTi» mpelHa3HauyeHo A7 TaKUX oreparuii. MeHIo BbI3bIBAETCA C
nomotiplo KHomku 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 ¢haidioB yiabTpa3ByKOBOTO KOHTPOJIA.
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3nech  (Qailnibl  JAHHBIX  YJABTPAa3BYKOBOTO KOHTPOJS H300pakKeHbl B BUOE  SYEEK,
pacroI0KEHHBIX B IIaxMaTHOM mopsake. Hymepauus ¢aiinoB ycTaHOBIIEHa clieBa — HAIPaBO U CBEPXY
— BHU3, T.c. ¢ain ¢ HomepoMm 001 m3o0pakaeTcst sIMEUKOW B BEPXHEM JICBOM yrity, a (aitn 216 — B
HUKHEM NpaBoM yriy. Ecnu daiin cogepKUT TaHHbIE yAbTPa3ByKOBOIO KOHTPOJIA, SiYeiika OTMedaeTcs
cUMBOJIOM «|» Ha yepHOM (POHE, eciTi HEeT — ssuelika UMeeT Oesblid PoH.

B okne «Kapra ¢aiisnoB Y3 KOHTpOJIS» €cTh MapKep, KOTOPBIN IepeMeniaeTcs 1o siueKaM U 1o
3JIeMEHTaM MeHIO (CHU3y). Mapkep yIpaBisieTcss KHOKaMu T, —, —>, V. IIpH mepemeleHnn Mapkepa
no siuerikam  (aitnos, nunGopmarus u3 ¢aiina 3arpyxaercs aBTOMaTHUECKU, MEHsETCS N300pakeHue
9XOCUTHAJIOB Ha 3aHeM (oHe 3kpaHa. Tekymuil Homep (aiina U Aara 3anucu 0ToOpakaeTcsl B OKHE B
BEepXHEH JieBoi yacTu 3kpaHa (cm. Puc. 9.5.8.1.).

Ecnu BbIOpaTh sfUeiiky, Ha)kaB Ha KHOIIKY <, Ha 3KpaHe MOSBJISAIOTCS ABa OKHA. [lepBoe OKHO
O0TOOpa)kaeT MpOoIlecCC BOCIPOU3BEACHUS TOJIOCOBOrO coolmieHus. OJIHOBPEMEHHO TOJIOCOBOE
cooOIeHre BbIgaeTcsl Ha AuMHAMUK. [lo OKOHYaHMM BOCHPOM3BENEHHUS TOJIoca OKHO MpOMajiaeT.
Bropoe okHO mnokaspiBaeT oOmyro uHbopmanuio u3 ¢aina — Homep daiina, naTy 3amucH,
uH(popMalio 0 mpeodpa3oBarene U ABE CTPOKH KOMMeHTapuil. [IoBToOpHOE Ha)kaTHe Ha KHOMKY
3aKpbIBAET 3TU OKHA. BBIBOJ roj0COBOr0 COOOIICHHUS MPEKPAIaeTCsl.

B 1aHHOM MEHIO OpraHuM30BaH pPEXKUM aBTOMATUYECKOrO MPOCIYIIMBAHUSA TOJIOCOBOTO
COOOIllEHUsT W aBTOMATUYECKOr0 MpocMoTpa uHGOpManuu. 3Aech TMOCTOSHHO OTOOpa)karoTcs
JIOTIOJIHUTEIbHBIE OKHA, O KOTOPBIX TOBOPWJIOCH BhIlIE. Tenepp npu nepemMenieHu Mapkepa no Kapre
NaMsTH, aBTOMATUYECKH OOHOBIsETCS HH(OpMAIMS B OKHAaX M BOCHPOU3BOISTCS TOJOCOBBIC
coo0IIeHus U3 (aiios.

Pexxum ycraHaBiMBaeTcs B DJEMEHTaX MEHIO «ABTO-IPOCMOTp HHGOpMalUu» U «ABTO-
npocinymuBaHuey. O6a snemeHta MeHo umeror none «JIA/HET». Ecam ykazate  «{A»,
YCTaHABJIMBAETCS COOTBETCTBYIOIIHUM PEXKUM aBTO. ..

[Tocneanwuii anement mMeHio «CTEPETH BCE!» npeanasHauen st ouucTky (PailyioB JaHHBIX
YVABTPAa3BYKOBOTO KOHTPOJSA. BbeIOOp 3TOro sneMeHTa C TOMOIIbIO KHOMKH  OTKPBIBa€T OKHO
ctupanus ¢daiinos (Puc. 9.5.8.2.).

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

Puc. 9.5.8.2. [Ipouecc ctupaHus MaMsITH JAHHBIX YIbTPa3BYKOBOI'O KOHTPOJIS.

OxkHo ctupanus QaitnoB comepxkut nBa snemeHta MeHio «CTUPAHUE» u «Boixog». B
BEpXHEW 4acCTH OKHa M300pa)keH MHAMKATOp mIpouecca ctupaHus. [Ipu BeI30Be OKHAa Mapkep Bcerja
YCTaHOBJIEH Ha 3JIEMEHT MEHIO «BBIXomy.

Crupanue (aityioB MPOU3BOAUTCS CICAYIOIIMM O0pa3oM. YCTaHOBUTE MapKep Ha AJIEMEHT
MeHIO «CTUPAHUE» u nHaxmute KHONKY . C 3TOro MOMEHTa HAaYMHAETCSA IMPOLECC CTHUPAHMS
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¢aiinoB. [lo oxoHyaHwM cTupaHus Bcex (¢alaoB, eciu HE ObUIO OMMUOOK, Ha SKpaH BBIBOJUTCS
coobmenue «J/lanapix Y3K Oompme HET!». Ecnu oOHapykeHBI OmMMOKH CTUpaHUsA, HA HKpaH
BBIBOAUTCS MH(popManus o0 omuoOkax. B 3akiroduenre nmpuOop OOHOBISAET OKHO KapThl IaMSTH.
Teneps Bce sueiiku (aitiioB uMeroT Oenblii GoH. B HUX HET HHpOpMaIIHH..

YcTaHoBUTE MapKep Ha 3JeMEHT MeHI0 «BbIxoa» u HaxkMute KHONKY . OKHO ctupanus (aiinos
3aKphIBacTCs. YTpaBlIeHUE OT KHOMOK Tepeaaercst okHy «Kapra daitnoB Y3 KOHTpOIs».
BHUMAHME! Bo Bpemsi ctupanus (HailjioB 3ampemiaeTcsi BBIKJIIOYATh NPHOOpP, T.K. 3TO MOXKET
MIPUBECTH K BBIXOJY U3 CTPOSI HEKOTOPBIX OJIOKOB 3HEPTOHE3aBUCHUMOM MAMSTH.

9.5.9 Menw «Cenextop»

Pabora mento «CenekTop» B pexXuMe MPocMOTpa (ailyioB yIbTPa3ByKOBOIO KOHTPOJSI HUYEM HE
OTJIIMYAETCS OT TAKOTO K€ MEHIO, PEaM30BaHHOTO B pexkumax «HacTtpoiika» 1 «¥Y3 KOHTPOIIbY.

HyXHO MOMHHTB, YTO NMPH COXPAHEHHH JAHHBIX YIbTPA3BYKOBOTO KOHTPOJS B KaXKIbIA (aiin
3aMMChIBaeTCsl HACTpoiiKa npubopa. M3mepenne napaMeTpoB yiabTPa3ByKOBBIX CHTHAJIOB C TIOMOIIBIO
CEJICKTOpa MPOM3BOJUTCA COTJIACHO HACTPOMKE, 3arpy>KeHHOM u3 JaHHOro ¢aina. Pe3ynbrarb
U3MEPEHUI BCET/Ia COOTBETCTBYIOT TEM YCIOBHUSM, KOTOpbIE ObUIM TpW coXpaHeHWHW aitna. DTo
KacaeTcsl M3MEpeHUs 3a1epKku 1, 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 JaHHOTO MEHIO MOBTOPSIIOT PaboTy MeHI0 «DyHKIMH»
pexxuma «Y3 KOHTpOJb». 31ech MeHIO «DYHKIUW» MPOU3BOAUT TOJIBKO OTOOpa)KEHHWE CUTHAJIOB M3
¢aiina 1 n3MepeHue UxX napameTpoB.

Meno «®DyHKIUN» COAECPKUT ABa ieMeHTa «CurHan u3 MeHio «3anoMHuTh» U «lIpober
«AHaIU3M.

[Ipu ycraHoBKe Mapkepa Ha 3J€MEHT MeHI0 «CHrHal M3 MEHI0 «3allOMHHMTb»» Ha 3KpaH
npubopa BBIBOJUTCS JIBE pa3BepTKU. Ha oHOM M3 HUX M300paXkaroTcsi OCHOBHBIE CUTHAJIBI, HA APYTroi
— CHUTHAJIbI, CO3/JaHHbIE C MOMOIIbIO (PYHKIUU «3alIOMHUTHY» B PEXKHUME YIbTPa3ByKOBOTO KOHTPOJIS.
Bce curnansl cunThiBaroTcs U3 Qaiina.

VYcraHoBKa Mapkepa Ha BTOpOH anieMeHT MeHIo «lIpo0er «AHanu3»» akTUBUPYET N300pakeHue
orubaromeil npodera Ha skpaHe npubopa. Ha pasBepTke mosiBisercs Mapkep npobera. Temepb ¢
MOMOIIBIO KHOTIOK ¢—, —> YCTaHaBJIMBAETCs MOJIOKEHUE MapKepa npolera Ha pa3BepTKe.

Ecnu snemenT meHio «IIpoGer «AHanu3»» He BBIOpaH, MapKep B OKHE UMeeT YepHbIil (oH, TO B
JI0OYepHEM OKHE 0TOOpaxkaroTcs mapaMeTpsl Mapkepa mpobera. 3/1eCh BHIBOJATCS MapaMeTphbl TOUKHU, HA
KOTOPYIO YKa3bIBaeT Mapkep npobera: Am — amruintyaa orubaromeif, Tm — Bpems 3anepxku, Xm —
koopaunHata X, YM — koopauHata Y. AMIuTyna oruaromeil u KoOpAMHATBI MapKkepa mpodera
pacCUUTHIBAIOTCS B COOTBETCTBUH C HACTPOMKOM mpubopa, 3arpy>keHHOH U3 (aiina.

Ecmu snement menio «IIpoGer «AHnanu3»» BbIOpaH (Oenblii ¢oOH), MPOU3BOIUTCS aHAIU3
orubaromieil mpobera B pailoHe TOYKM Mapkepa. HaxoauTcs MakcMMyM IMUKa OrumoOaromiei, 3aTeM Ha
ypoBHE —6 b OT Hero omnpenenseTcs MUpHUHA OTHOAIOLIeH U PAaCCUUTHIBAIOTCS MapaMeTphl JTaHHOTO
nuka: Al — ammmutyna nuka, AT — mupuHa nuka (Mkc), AX — ycnoBHas mMpHuHa aedexta (Mmm), AY —
ycioBHas BbicoTa gedekta (MM). [lpudyem pacdeT yciaoBHBIX pa3MepoB MPOBOJIUTCS B COOTBETCTBUU C
HACTPOWKOH rimyOMHOMepa, 3arpykeHHoi u3 ¢aitia. Ecnu anroputM aHainza 3aBeplinics YCIEIIHO
(MUK HaileH W Bce pacyueThl BBIIOJIHEHbI), TO MOSABISAETCA JOUYEpPHEE OKHO H3MEpPEHHH YCIOBHBIX
pa3MepoB, B KOTOPOE BBIBOJATCS pe3yIbTaThl 00pa0OTKH MUK OrHOaroIei.
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9.6 MH3mepeHHe aKYCTHYECKHMX XapPAKTEPUCTHUK MaTepHaoB. ATTecTalusi 00pa3ioB.

YabpTpazBykoBoil nedekrockon YJI9812 pa3zpaboTaH ¢ yueToM peIlIeHUsS METPOJIOTHUECKUX H
UCCIIeIOBATEIbCKUX 3a1a4. [Ipubop cHaOXeH KaJIuOpOBAaHHBIM aTTEHIOATOPOM M TMPEIM3UOHHBIM
U3MEpHUTENIEM 33/ICPIKKU CHTHAJIOB. DTO MO3BOJISIET MCIOJIB30BaTh €ro JJIs arTecTalud 00pasloB 10
BPECMCHH IMPOXOKACHHUA YJIbBTPA3BYKOBBIX BOJIH W IJId HU3MCPCHUSA (1)I/I3I/I‘-IGCKI/IX XapaKTCPUCTHUK
MaTepUaiOB — 3aTyXaHUs U CKOPOCTEH 3BYKa.

9.6.1 IlIpeuM3HOHHBbIe U3MEPEHHs BPeMeHHU NMPOX0KAeHHUs YIbTPa3BYKOBBIX CHrHaJ0B B CO

Yacto BcTpedaeTcs 3aja4a TOYHOTO M3MEPEHUST BPEMEHH MPOXOXKICHUS BOJIH B oOpasie. JTo
aTTecTalys MEp SKBHBAJICHTHON yIbTPa3BYKOBOH ToMIIMHBI (KoMIUIeKT obpasmoB KYCOT-180),
KOMILIEKTOB cTaHAapTHHIX oOpasnoB tTuna KMT u KM/, crannaptabix 06pasios mo 'OCT-14782-86
CO-2, CO-3.

PaccMoTpum 001mmii moAX0a K U3MEPEHUIO BPEMEHH TTPOX0KICHHS BOIH. JJ1 Mpo3BydMBaHUS
o0Opa3lia HCIOIB3YIOTCS MpsIMbIE COBMEIIEHHBbIE MpeoOpa3zoBaTenu. [Ipudem MOryT mnpuUMEHATCS
npeoOpazoBaTeiy, U3IyJalollie Kak IpoJAoibHbIe, TaK U MOoNepeyHbie BOJHbL. CXxeMa Mpo3ByYnBaHUs
CO u BUJI 5XOCUTHAJIOB MpecTaBieHsl Ha Puc. 9.6.1.1.

[Ipu mpo3ByYyMBaHUU CTaHIAPTHOTO OOpa3la MPSMBIM YIbTPa3BYKOBBIM IpeoOpazoBaTeieM
dbopMupyeTcsi  cepusi  JOHHBIX  OXOCHUTHAJIOB.  YIBTPa3BYKOBOW  3OHAMPYIOIIUNA  HUMITYJIBC
pacmpocTpaHseTcs BIOJIb o0paslia M IMOCIAEAOBATEIbHO OTPAKAETCsS OT HIDKHEH M BEPXHEH T'paHMI
CO. I'maBHo#1 atTectyemoil xapakrepuctukoid CO sBisieTcss BpeMs MPOXOXKIEHUS YIbTPa3BYKOBBIX
CHUTHAJIOB TCO, KOTOPOE OIpeIe/IIeTCs KaK pa3HOCTh BpEMEHH 3aaepkKku mepsoro (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 0Opa3Ia.
A) Cxema nipo3ByunBanusi. CO- crangaptabiid oopasern, [1311- mbe303mekTpruyeckuii
npeoOpazoBarens. H- pasmep oOpasiia B HalpaBIeHUN MTPO3BYUNBAHUSI.
b). Bug sxocurnaioB ynbTpa3BykoBoro npeodpazonatens. 3M- 30HAMpYOMNNA UMITYJIIbC.
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Bpems Tco cooTBeTcTBYeT MyIrHE TTpo0era BOJIH MO 00pa3ily OT BEpXHEH ero rpaHu J0 HIKHEH
u o0partHo, T.e. o0mias qirHa npodera BojH coctaBiseT 2*H. Tlockonbky Bpems mpobera BoiaH TCO U
JuHa mipobera 2*H u3BecTHBI, TO 00pa3er MOXeT ObITh aTTECTOBAH IO CKOPOCTH YJIbTPa3BYKOBBIX
BosiH C. OmpefiesieHue CKOpOCTH IPOBOTUTCS 0 AIIEMEHTAPHOH Gopmyie

C = 2*H/Tco.

OtmeTuM, YTO eclii NIpeoOpazoBaTeslb H3Iy4aeT MPOJOJbHBIE BOJIHBI, HU3MEPSETCS BpEeMs
MIPOXOXKACHUS TPOAOIBHBIX BOJIH U UX CKOPOCTh. Ecnu ke nmpeoOpa3oBaTenb U3y4yaeT MonepeyHbie
BOJIHBI, U3MEPSIETCS BPEMS IIPOXO0KICHUSI U CKOPOCTh NOMEPEYHBIX BOJIH.

[Ipy wu3MepeHun BpeMeHH [CO C BBICOKOM TOYHOCTHIO HAYMHAIOT CKa3bIBaThCS
UHTEp(PEpPEeHIIMOHHbIE  HCKaXEeHHUS  dXocurHasnoB. llpunnun  dopmupoBaHus  MCKaKeHUU
nemoHctpupyer Puc. 9.6.1.2. PaccMoTpuMm mpouecc HU3JIyYEHHs, OTPaXKEHHUs U MpHeMa
YJIBTPa3BYKOBBIX BOJIH.

VYIbTpa3ByKOBOM 30HIUPYIOUINI HMMITYJIbC BO30YXKIAAeTCd Ha MOBEPXHOCTU MPHIICTaHUS
npeoOpaszoBarenst ¢ CO. Ha Puc. 9.6.1.2. moBepxHocTh o0003HaueHa Sman. Kaxaplii s1meMeHT
MOBEPXHOCTH, Hampumep 1, HU3Iy4aeT YIbTPa3BYKOBBbIE KoJIe0aHUS C KpPYroBOW Juarpammon
HanpaBieHHOCcTU. OOIee MmoJjie U3JIyuyeHus: B MPOCTpaHCTBE (OPMUPYETCS MyTEM CIIOKEHHUS BOJH OT
BCEX 2JIEMEHTAPHBIX U3Iydaresnei (MHTepdepeHIus BOIH).

Bonnbl pacnpocTpaHsoTcs Mo 00pasily, JOCTUTAOT MPOTHBOIOJIOKHONW TOBEPXHOCTH H
oTpaxaroTcst oT Hee B obnactu Sa. CornacHo npuHIuna [roireHca, KaxIblii 3JIeMEHT OTpa)aromien
MOBEPXHOCTU SIBJISIETCS BTOPUYHBIM M3JIy4yaTesleM YibTpa3ByKoOBbIX BosH. Ha Puc. 9.6.1.2.
OoTpakaroIui 31MeMeHT o0o3HaueH OykBod «Oy». OOmiee moje OTPaKEHHBIX BOJH aHAIOTUYHO
oOpa3zyeTcs 3a C4eT CyMMHUPOBAHUS 0JIeH BTOPUYHBIX H3TydaTenei (MHTepdepeHIus).

Tenepb BOJTHBI TOCTUTAIOT MOBEPXHOCTH MpeoOpazoBaressi, GOpMUPYETCs] JOHHBIM 3XOCUTHAI.
On mpexacraBnseT coO0H CyMMY CHUTHAJIOB OT JJIEMEHTOB MOBEPXHOCTH MBbE30RJIEMEHTAa, TOUKH R.
Takum oOpazom, sxocurHan B CO oOpa3yercs MOCPEICTBOM CYMMHPOBAHHS CHUTHAIOB OT BCEX
unydaronmx T, orpaxkaronmx O u nmpuHuUMarommx R snementoB moBepxHocted. Ha Puc. 9.6.1.2.
XOpOIIO BUAHO, YTO IYTh YJAbTPa3BYKOBBIX BOJIH OT 3JIEMEHTAPHOIO M3JIydaress A0 OTpaKkaTels U
00paTHO K MPUEMHUKY U3MEHSIETCS B 3aBUCUMOCTH OT X I'€OMETPUYECKOro pacnomioxkeHus. [Toatomy
JOHHBIM 3XOCUTHAI €CTh CyMMa CHUTHAQJIOB 3JEMEHTOB HW3JIYYEHHS C Pa3Iu4YHbIMHU 3aJep>KKaMHU.
Matematuueckoe omucaHue SIBICHHUS MHTEPGEPEHIUH BOJH MPOU3BOAUTCS C MOMOIIBIO MHTErpaia
Openens.

VckaxxeHUs] HSXOCUTHAJIOB, CBSI3aHHBIE C WHTep(depeHIreil BOJH, CO3MAal0T MOTPEUIHOCTh B
ompeieieHu:u BpeMeHU [co. Jlemo OCNOKHAETCS TeM, YTO HHTEepPPEPEeHIHMOHHYIO MOTPEUIHOCTh
3a/IEpKKH 3XOCUTHAJIA HEBO3MOXHO ONPEIEIUTh B 3KCIEPUMEHTE. MOXKHO TOIBKO MPUHATH MEPHI K
YMEHBIIIEHUIO TOTPEIIHOCTH, & UMEHHO TPEIbsIBUTH TPEOOBAHUS K MMapaMeTpaM peoOpa3oBaTes.

Cy1ecTByeT TecT, MOKa3bIBAIOIIUN Hamu4ne WHTep(epeHIIMOHHBIX HaberoB BoH. CyIIHOCTD
TeCTa COCTOUT B cliieaytoieM. V3mepsitoT BpeMs 3a7epxku mepBoro t1, Broporo 12 u eme tpethero t3
JIOHHBIX dXOocUTHaNoB. Ecnu nnuTepdepeHius BoIH He CO37aeT MOTPEIIHOCTH, TO JOJDKHBI COBIAIATh
Pa3HOCTU BpEMEH
Atlz =12 - tl, Atzg =t3 - t2.

HpaKTI/I‘-ICCKI/I HCO6XOIII/IMO MMPOBCPUTH HACKOJIBKO CHUJIBHO OTJIMYAOTCA BCIMYHUHBI At 1 At23
Mo OTHOHICHUIO K TMOrpCluIHOCTU PI3MCpCHPII>i BPCMCHHU. BBIpa3I/IM JaHHYIO TIIPOBEPKY B BHUIC
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 BoJaH B CTaHAAPTHOM 00pasIle.

Cnenyer mom4YepKHYTb, YTO BOCIPOM3BOAMMOCTH IiaBHOW Xapakrepuctuku CO, BpemMeHH
MPOXOXKACHUS YIbTPa3BYKOBBIX BOJH (Tco), oGecrieunBaeTcsi TOJIBKO MPU COOTIOIEHUN TPeOOBaHHM K
npeoOpa30BaTelsiM U MPH BBITIOJHEHUHU TECTa Ha OTCYTCTBHE MHTEP(PEPEHIIMOHHBIX UCKAKCHUH.

Jiis ompenencHUss BPEMEHU 3aJCPKKU 3XOCHTHAJIOB HCIIOJIB3YETCS CHOCO0 W3MEPEHUs 10
nepexoy 3XOCUTHANA Yyepe3 HOJb. JaHHBII crioco0 u3MepeHust 00J1a1aeT BRICOKOH CTa0MIbHOCTBIO U
BBICOKOM TOYHOCTBIO, T.K. TIOJIO)KEHHE TOYKH Tepexoja CHUrHajia dYepe3 HOJIb HE 3aBUCUT OT
aAMIUTUTY/Ibl CUTHAJIA.

Briie mpuBeneHHas METOAWKAa HM3MEPEHMs 3aJepKKU JXOCHTHAJIIOB YUUTHIBAET HE BCE
norpemHoctd. CymecTByer eme pa3zdpoc pasmepa CO B mpespenax IOBEpXHOCTH BBOJA
VIBTPAa3BYKOBBIX BOJIIH M TOTPEHIHOCTh, CBSA3aHHAs C KayeCTBOM aKyCTHYECKOTO KOHTAaKTa
YVIBTPa3BYKOBOTO MpeoOpa3oBaTelnsi ¢ MOBEPXHOCTHIO BBOJA. llocnmeaHssi MOTrpemHOCTh 3aBUCUT OT
miepoxoBaTtoctd  moBepxHOocT CO ¥ OT TONIMIMHBI CJHOS KOHTAaKTHOM JKUIKOCTH MEXIY
npeoOpa3oBaresieM 1 moBepxHocTbio CO.

Onpenenenne 3TUX TMOTPEIIHOCTEH MPOU3BOAUTCS MOCPEICTBOM MHOTOKPATHBIX M3MEPEHHIA
BPEMEHH NPOXOXACHHUS YIbTPA3BYKOBBIX BOJH B pa3IUYHBIX To4yKax moBepxHocTu BBoga CO.
Pexomenayetcst mpoBoANTh HE MeHee 8§ m3MepeHwuil. Jlajgee mpoBoAUTCS cTaTUCTHYeCKas oOpaboTka
pe3ynpTaToB u3MepeHuid. OrmnpenenseTcss MaTeMaTHUYeCKOe OXKUIAHHE BpPEMEHHU, IUCIepCUs u
HOTPEIIHOCTh B A0BEpUTEIbHOM HHTepBane 0,95.

OO01mast morpenrHoCcTh aTTECTOBAHHOTO 3HAYEHUS BpeMEHU mpobera BOIH MPEJICTaBIsIeT CO00i
CYMMY TOTPEIIHOCTH alllapaTypHOU U MOTPEIIHOCTH, CBI3aHHON ¢ reomeTpudeckumu pazmepamu CO.

9.6.2 Onmpeaenenue 3aTyXaHus BOJH B MaTepuaJe

[IpumeHeHre cucTeMbl BPEMEHHOM PEryIMpOBKH YyBCTBUTENBbHOCTH B cTuie «Teop. Pacuer»
TpeOyeT BBOoAA Kod(dulIMeHTa 3aTyXaHHsI MTONEPEYHBIX BOJIH B MaTepuaje. AKTyallbHa TaKKe 3ajada
aTTecTallid CTaHJApPTHBIX 00pa3loB Mo 3aTyxaHuio BoiH. Kpome Toro, xoadduuueHt zaryxaHus
aBiseTcs (U3MUECKUM IapaMeTpoM MaTepHualia, XapaKTepU3YIOIIUM €ero cocrosiHue. l3yuenue
Kod(uLIMeHTa 3aTyXaHHsI IPEACTaBISET CAMOCTOATEIbHBIN HHTEPEC.
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B uHCTpyKIUSAX yABTPa3BYKOBOIO KOHTPOJIS HU3JENHNA, a TakKe B APYTUX METOIUYECKUX
JOKYMEHTaxX KpalHe peaKo MPUBOJAATCA AAaHHBIE O 3aTyXaHHHM BOJH B MeTaiie. B cBa3m ¢ 3Tum
paccMOTPUM METOJIMKY OIpeeeHus K03 PUIeHTa 3aTyXaHus yabTPa3ByKOBBIX BOJIH.

CrnenaeM HEKOTOpBIE MpeABapUTEIbHbIC 3aMedaHus. B o0iem ciaydae 3aTyxaHue BOJH MOKHO
ONpEeAeNUTh 10 YMEHBUICHUIO AaMIUTUTYIbl YJIbTPAa3BYKOBOTO CHUTHANA, MPOILIEIIEr0 HEKOTOpOe
paccrosinue B Marepuaine. Mcnonasdyem sxomerona st 3Toi nenu. CxeMbl NpOo3BYYHMBaHUS 00pa3lioB
nokas3ansl Ha Puc. 9.6.2.1. 3aTyxaHue BOJIH onpenesnseTcs N0 COOTHOIIEHUIO aAMIUIUTY/L 9XOCUTHAJIOB
OT OJMHAKOBBIX OTpaXkaTeJeil, pacmojOKEHHBIX Ha pa3nuyHoM pacctosHuu oT [IDIl. Opnako,
YMEHBIIICHUE AaMIUTUTYJbl HSXOCUTHAlla OT OTpaxkaTelass C YBEIMYEHUEM pACCTOSHUS [0 HEro
xapakrepusyercs TpeMs 3 dexkramu:

- Pacxoxnenue ynabTpa3ByKOBOro Iiydka. B nmanbHeidl 30He ynbTpa3BykoBoro mnojs [IOI1
BBITIOJTHSIIOTCS TEOPETHYECKHE 3aBUCUMOCTH M3MEHEHHUS aMIUIMTYAbl XOCHTHala C PacCTOSHUEM
(cm. 114.9.).

- 3aTyxaHue BOJH, CBS3aHHOE C TMOIJIOIIEHHWEM W paccessHHueM. l3mepsercs Kak yMEHbILIEHUE
aMIUTUTY/IbI CUTHAJIA B Aenn0enax, OTHECEHHOE K JUIMHE Tpodera BOJIH, pa3MepHOCTh [ab/M].

- KBasu-uckpupienue akycTUYecKol ocu mpeoOpaszoBarens. XapakTepHo A HakiIoHHbIX [1911
(mogpobuee cMm. yueOHuKH). OTMETHUM, YTO yKazaHHbIN 3ddexT cnado mpossusercs ans 1011 c
y3KMMHU JHarpaMMaMH HaIlpaBJI€HHOCTH YIbTPa3ByKOBOro mosis. FIMeHHO Takue mpeoOpa3oBareinu
Y UCTIOJIB3YIOT JIJIS OTNIpe/IeTICHHs 3aTyXaHUsI BOJH.

BugHo, YTO HEBO3MOXXHO OINpPEAETUTh 3aTyXaHHWE BOJH HE YYUTHIBAS PaACXOKIACHUS
ynpTpa3BykoBoro nons [IDI1 u He mpuHMMas Mepsl K yMEHbIIEHHIO 3 deKTa KBa3u-UCKPUBICHUS
aKyCTUYECKOI OcH.

[ToctymaroT cnenyromum obpazom. M3rorapnuBarot 00pasipl TOCTATOYHO OOJBIIMX Pa3MEPOB
Uil TOrO, 4YTOOBl YBETUYMUTH BIHUSHUE 3aTyXaHUs HaA AaMIUIUTYJLy OXOCUTHana. BriOuparoT
yABTPa3BYKOBOM MpeoOpa3oBaTenb 00ECIeYUBAIONINI MPO3BYYHBAHUE OTPAXKAIOIIUX MOBEPXHOCTEH
00pa31l0B B JanbHE 30HE yIbTPa3BYKOBOrO Mojs. Toraa M3BeCTEH 3aKOH YMEHBIICHUS aMILTUTYIbI
OXOCUTHANA, CBA3AHHOW C pacxokIeHueM yiabTpasBykoBoro mois [IDI1. Jlns OGeckoHEYHBIX
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 kaﬁ

i T N\

A) B)

[
[

Puc. 9.6.2.1. Cxembl mpo3By4YHBaHMs 00pa3lOB MIPU U3MEPEHUN 3aTyXaHUs YIbTPa3BYKOBBIX BOJIH.
R1 — paccrosnue ot [1911 no 6GnmkHero orpaxarerns,
R2 — paccrostaue ot I1911 10 manpHETo OTpaXKaTels,
A) Ilpo3ByunBanue o0pa3ia npsMbIM peoOpa3oBaTenemM.
b) IIpo3ByunBanue oOpa3iia HAKJIOHHBIM ITPeoOpa3oBaTeICM.
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B cxemax npo3ByunBanus Puc. 9.6.2.1. usamepsroT aMimintyny s3xocurHaia Al ot oTpaxkarerns,
pacIioyio’KeHHOTO Ha paccrostaud R1, u ammmutyny sxocurrana A2 OT OTpakaTellss Ha PacCTOSHHH
R2. Bemnmuunsl Al [nb] wu A2 [nb] wusmepsoT ¢ moMomipio cenekropa aedekTockona. Pexum
n3Mepenus aMiutynbl — n1b otHocutensHo 0 nb ycunenus (cm. mogpoOuei 114.8.). Koaddumment
3aTyXaHHUs BRIYUCISIOT 110 OpMYyJIIe

K [xB/m] = [ (A2 — AL) - 20*Log (R2/R1) ]/ [ 2*(R2 —R1) ].

[Ipoananu3upyem naHHoe BbIpaxkeHue. PazHocth ammmtyn B uuciautene (A2 — Al) ecth
OTHOIIIEHHE AaMIUIMTYJl JXOCHTHAJIIOB B jenuOenax. V3 Hero BblUMTaeTcs oOcialleHWE CHUTHAa,
CBSI3aHHOE C pacxXoKIAeHHeM yibTpasBykoBoro moias — 20*Log (R2/R1). IlomyueHHas BennyuHa
ocialJIeHusl XapaKTepu3yeT TOJbKO 3aTyxaHue BONH. OcTaeTcsi MPOBECTH HOPMHUPOBAHHE HA JITHHY
npobera BonH 2*(R2 — R1).

1311
1 |:|

CO-2

iy
WL

e &

IT311
2

Puc. 9.6.2.2. Cxemsl ipo3ByunBanus oopasa CO-2 1 u3MepeHuu 3aTyXaHusl IONEPEYHBIX BOJIH.
IIpeo6pazosarens [1121-5,0-40°-58.

VapTpaszBykoBoi nedexrockon YJI9812 mo3BosiseT MpoOBOAUTH HM3MEpPEHHUE 3aTyxaHus 0e3
Kakux- 100 BbluMciaeHud. [IpuHuun uszMepeHuil coctout B cieaytouiem. Ilo sxocurnamam ot
obpasma mpoBoasAT Hactpoiiky BPYU npubopa B ctune «Teop. Pacuery. [IpeaBaputenbHO yKa3bIBalOT
3aKOH M3MEHEHUS aMIUIMTY/bl AXOCUTHAJa C PACCTOSIHUEM JI0 OTpa)kaTelsl, T.€. 3aKOH PacXOKJIEeHUs
yABTpa3ByKoBOro nojis. Toraa, mocie HacTpoWku, IpuOOp MPUBOAUT B COOTBETCTBUE TEOPETUUECKYIO
3aBHCUMOCTh C TMPEJCTABICHHBIMH AXOCUTHaJaMH. BennuuHy 3aTyxaHHUs MOJIy4alOT Kak MapameTp
TEOPETHYECKON KPUBOM.

PaccmoTpum  nmaHHBIM crioco0 wu3MepeHuss Ha mpuMmepe arrecrtanuu obpasma CO-2 1o
3aTyXaHUIO MOTEPEYHbIX BOJH.

Cxema mposByumBanus obOpasna CO-2 mokazana Ha Puc. 9.6.2.2. Otmerum, YTO
MPO3BYYMBAETCS OJUH U TOT ke yroia oOpasua c¢ pasnuuHbix nozunuit [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 ncronb3yercs npeodpasosarens [1121-5,0-40%-28.
Ero mmprHa JMarpaMMbl HAIPaBICHHOCTH He Gomee 5°, UTO NPAKTHYECKH HCKIIOYAET HCKAKCHHE
aMIUIMTYZIbl 9XOCUTHAJA, CBSI3aHHOE C KBa3W-UCKPUBJIEHHMEM akKycThyeckoil ocu. IIpeoOpazoBatens
obOecnieunBaeT mnpo3ByunBanue yriaa CO-2 B nmonoxenusx 1 u 2 (Puc. 9.6.2.2.) B manmbHeil 30He
yABTpa3ByKOBOro mosst. Takum oOpa3oM, coOmofaroTcsi Bce TpeOOBaHUS METOIUKH HM3MEPEHHUS
3aTyXaHHUs.
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B nporiecce namepeHuid BHIMOJIHSIOT CIAEAYIOUINE TEUCTBUA.

1. HauvanpHas nHactpoiika mnpubopa. I[IpoBOmsIT HACTPOWKY dJIEKTPO-aKyCTUUYECKOTO TpaKTa
(I19.4.1.) m nmana3zonoB HaOmoaeHus curHanoB (I19.4.2.). DxocurHansl ot ooOpazma CO-2
JIOJKHBI HAXOJIUTCS B MPEAENIaxX IKpaHa.

2. Bxumrouarot cuctemy BPY B ctuiie «Teop. Pacuer». YcranaBnuBaroT napameTpsl kpuBord BPY —
TUN KPUBOH R™ (6eckoneuHbIlt oTpakarenb cM. 114.9.) u yka3bIBalOT CKOPOCTh MOIEPEUHBIX
BOJIH B JaHHOM o0Opasiie 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 IMOJOKEHHWE TOYKM HA CEPEeIMHY 3XOCUTHANIa, 3aTeM
KHOMKaM# 1, ¥  YCTAHABIMBAIOT aMIUIHTYIy SXOCHTHaZa Ha ypoBeHb Oxb 10 pasBepTke
3KpaHa.

4. Hacrpoiika Touku «Konem» kpuBoit BPY (Puc. 9.6.2.3.b). HaxoasT MakcuMyM sXocurHaia oT
yrina CO-2 B nonoxenunn [1911 2. Beibupator ans penaktupoBanus touky BPYU «Koneny u
MIPOBOJAT aHAJIOTUYHBIE ONEPALMHM HACTPOMKU. KHONKaMu ¢—, — yCTaHaBJIMBAIOT MOJIOKEHUE
TOYKM Ha CEpeJMHY OHXOCHUTHaja, 3aTeéM KHOIKaMu T YCTaHABJIMBAKOT AMIUIATYY
sxocurHana Ha yposeHb 0nb no pa3zseprtke 3kpana. Hactpoiika 3akoH4eHa.

5. IlpoBonar cuuThiBanue Kod(duiMeHTa 3aTyXxaHus B OKHE mHapameTpoB kpuBoit BPU (Puc.
9.6.2.3.B).

3aryxanue B oopasue CO-2 HernocpeACTBEHHO BIMAET Ha aMILTUTYY 9XOCUTHaJIa OT OTBEPCTHUS
@6 mMm. Kak u3BeCTHO, MO JAaHHOMY SXOCHTHATY MPOHM3BOJMTCS HACTPOHKA OIOPHOTO YPOBHS
yyBcTBUTENbHOCTH  (119.4.15.), wu3mepenme yrma BBoma ([19.4.9.) u mupuHBl JaUArpamMmbl
HanpaBieHHocTH. OOpasupl CO-2 ¢ BBICOKMM  3aTyXaHHEM BOJIH CO3/al0T CYLIECTBEHHbIE
IOTPEIIHOCTH B HACTPOMKAX U U3MEPEHUSX.

OneHuM MakcMMalbHO JonycTuMoe 3aryxaHue BojqH B CO-2. Ilpumem, uto B obpazuax CO-2
pa3dpoc aMIUIUTY/ 3XOCHTHAJIOB OT OTBEpCTHA U6 MM, CBSI3aHHBI C 3aTyXxaHWEM, HE JIOJDKEH
npesbimath 2 1b. Hanbonee cunbHOe yMeHbIIEHHE aMILTUTY/Abl OyeT HaOM0aThes A HAaKJIOHHBIX
npeoOpasoBareneit ¢ yactoroil SMI'n, yron BBOIA 70°, IIpU NPO3BYYMBAHUU OTBEpCTUS 6 MM Ha
riyoune 44mm. [Ing stux ycnoBuil anuHa npoOera BoiaH oT Touku BBoja IIDIl mo orBepctus u
oOpatHO cocrtaBisier npubnusurtensHo 250mm. Herpyano Buzmers, uto B CO-2 MakcHUMajbHO
JIOITyCTUMOE 3aTyXaHHe MONepeyHbIX BOJIH — § 1b/M.
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Puc. 9.6.2.3. Bun sxpana mpubopa B mpoliecce H3MEPEeHHS 3aTyXaHus BOJIH B oOpasie CO-2.
A) Hacrpoiika Touku BPY «Hauano».
b) Hacrtpoiika Touku BPU «Konemy.
B) CuuTthiBaHue 3aTyXaHus Kak IapameTpa TeOpEeTUYECKON KpUBOH.
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10 IloBepka aedexrockona Y9812
Hacrosimmass MeTonuka pacmpoCTpaHsSeTCs Ha YIbTpa3ByKoBoi nedekrockon YJI9812, u
YCTAaHABJIMBAET METOAMKY €r0 INEPBUYHOM M MEPUOJUYECKON NOBEPKU. [IepHOIUYHOCTD NOBEPKU —
OJIH pa3 B TOJI.

10.1 Omepauuun noBepku

[Ipu mpoBeneHWH TOBEPKU JOJKHBI BBITOJHATHCSA OINEpaluu, ykazaHHele B TaOmuie 10.1.1.
Onepanuu MoBepKU MPoBOJATCS opranuzanusimu PocrexperynupoBanusi PO min akkpe1uToOBaHHBIMU
METPOJIOTHUECKUMHU cIyk0aMu. B ciydae oTpunaTenbHOrO pesynibTara MpH MPOBEACHUU OJHON M3
orepaiuii moBepky aedeKTocKona npekpaaroT, Ipudop OpakyroT.

Taomuma 10.1.1.

Howmepa O0s13aTeTbHOCTD MTPOBEACHUS OTIEPALIUU

ITyHKTOB HanmenoBanue onepanuii Ipu

B IOKyMCHTC TIEPBUYHOM TIEPHOANYECKO

TIOBEPKE TIOBEPKE

10.7.1. Bremrnanii ocMoTp Jla Jla

10.7.2. Onpob6oBanue Ja a

10.7.3. Omnpenenenue napaMeTpoB 30HIUPYIOIIETO Jla Jla
UMITyJIbCa

10.7.4. Ornpenenenne MaKCUMaIbHON Ja Ja
YYBCTBHTEIHHOCTH IPUEMHHKA

10.7.5. Omnpenenenre Moa0Chl MPOMYCKaHUs Jla Jla
MIPHUEMHHKA

10.7.6. Onpenenenre napaMeTpoB aMIUIUTYAHON Ha Ha
XapaKTEPUCTHKH MPHEMHOTO TPAKTa

10.7.7. Omnpenenenne NOrpelHOCTA U3MEPEHUS Ha Ha
OTHOIIECHMSI aMIUIUTY/] CUTHAJIOB Ha BXOJle
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 HECTaOUIbHOCTH 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 Jla Her
11011

10.7.14. Ornpenenenue JIUTEIHbHOCTH Jla Ha
peBepOepaIOHHO-TITYMOBO#
xapakrepuctuku (PIIX)

10.7.15. IIpoBepka HOMUHAIBHBIX 3HAYECHUI Ha Ha
YCJIIOBHOW YYBCTBUTEJIBHOCTU M OTKIOHEHHUS
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Howmepa O0s13aTeNBHOCTD MPOBEACHUS OTIEPAIlUN

ITyHKTOB HanmeHnoBanue onepanuii Ipu
YCIIOBHOW YYBCTBUTEILHOCTH OT
HOMUHQJIBLHOU

10.7.16. Omnpenenenre BpeMEHHON HECTaOMIBHOCTH a Her
YYBCTBUTEIIBHOCTH

10.7.17. OrmpezenieHne TOYKU BBOJIA U CTPEITbI Ia Ia
yIBTPa3BYKOBBIX HAKIIOHHBIX
npeoOpa3zoBarenen

10.7.18. OmnpeneneHre HOMUHAIBHBIX 3HAYCHUI Jla Jla
YIJI0B BBOJIA YJIBTPa3BYKOBBIX
peoOpa3oBaresiei U OTKIOHEHHUS YIIIOB
BBOJIa OT HOMHUHAJIbHBIX 3HAYCHHIA

10.7.19. [TpoBepka paboTOCIIOCOOHOCTH Ha Ha

MH(POPMAIIMOHHON CHCTEMBI 1e()EeKTOCKOMa

10.2 CpeactBa noBepku

I[J'IH IIOBCPKHU I[e(beKTOCKOHOB HCIIOJIB3YIOT CIIEAYOIHE CPpEACTBA HSMCpCHHﬁZ

ociuutorpad Tektronics TDS 3032 (ammumutyna curnanos 0,05...300 B, I1I" He 6oee +5%;
quatenbHocTh curaanos 0,010 mxc...50 mc, IIT" He Gonee +5%),

- redeparop curnanoB ['4-102 (gactota 0,1... 50 MI'u, III" e Gonee 1%; ammauTyaa He
meree 0,5 B),

BpemenHoi cenekrop BC-9603 (paboume uactorsl 0,1...30 MI'm; WIMTEIBHOCTH CTPOO-
ummyibca 3...200 Mkc; 3aaepxkka crpoo-umnynbea 10...2000 Mkc; ocnabieHne curHana He
menee 60 1b),

arreHtoarop mupokononocueii ATT-90-0,1-95/2 (paGoume wuacrorsr 0,01...30 Ml
ocnabnenue curnainos 0...90 ab; III' B nuanazonax ocmadmenus: 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),

gactotomep CNT-85 (Hamuume pexuma U3MEpPEHHS UIMTENBHOCTH  WMITYJIbCOB,
paszpemiaromias crnocoOHOCTh Mo BpeMeHHu 1,0 HC, OTHOCUTENbHAS MMOTPEIIHOCTh U3MEPEHUS
JUINTEJILHOCTH He OoJliee 5*10'6),

cranaaptaeie 00pasibl Ne2 u Ne3 u3 xomruiekra KOVY-2 (CKOpOCTh MPOJONBHBIX BOJIH
5900+59 m/c; ckopocTh nonepedyHbix BosH 32704133 m/c; cranaapTHoe BpeMsi oOpasia Ne2
20+1 mkc, TIT" 0,02 Mkc, cranmapTHOoe BpeMst oopasia Ne3 33,7+1 mkc, T1T" +0,1 Mkc,).
skBHBasieHTHas Harpyska 50 Owm (TII" £5%).

Bce cpencta n3mepeHuit JOIKHBI OBITH MOBEpEHBI B opranax PocrexperynupoBanus PO umu
B AKKpPEJAMTOBAHHBIX METPOJIOTHUECKUX ciyx0ax. Jlomyckaercs 3amMeHa o00OpylOBaHHS Ha
aQHAJIOTUYHOE MIPU YCIOBUH, YTO IMapaMeTphbl IPHUOOPOB YIOBIETBOPSIOT CIEIYIOIUM TPEOOBAHUSM.

Ocuminorpadg:
- BpeMsl HapacTaHUs ePeXOoAHOI XapaKTepuCTUKHU 3HC,
- 110JI0Ca MPOITYCKaHus Ipyu HepaBHOMepHOcTH 316 - He yxke 0 — 300MI 1,
- BBIOpOC MepexoTHON XapaKTepUCTUKH He Oonee 5%,
- BXOJIHOE conpoTuBieHue He meHee 1,0 MO,
- BXOJHAas EMKOCTh He Oojee 10nd,
- IOTPEUIHOCTh U3MEPEHHUs aMILTUTY/Ibl UMITYJIbCHOTO CUTHaa He Oouee 5%,
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- IOTPEIIHOCTh U3MEPEHUS BPEMEHHBIX MHTEPBAJIOB He Oonee 5%,
- IMana3oH aMIUTUTY]l UcclienyeMbiXx curHanoB He Menee 0,05 — 3008,
- IMana3oH JJIMTEIbHOCTEN ucciaeayemMbix curnaiioB He yxe 0,010Mkc — S0Mmc.

I'eneparop curuasos.
- I1ana3oH 4actot He yxe 0,5 — 15MI'1,
- MaKCHUMaJIbHasl aMILTUTY/1a BEIXOJIHOTO curHaia He Mmenee 0,5B.

ATTeHI0ATOP.

- muara3oH padbouux vactotT - 0,01 + 30 MI1.
- HEpaBHOMEPHOCTh aMIUTHUTYJHOYACTOTHOM XapaKTePUCTUKH B paboveM Jrara3oHe 4actoT - 1 ab.
- mramna3oH ociiabimenus curtaiios - 0 + 90 nb.
- TUCKPETHOCTh PEryIHpoBKU ocnabnenus - 0,1 ab.
- MaKCUMaJbHas aMIUIMTYy1a BXOAHOro curaana - 1,0 B.
- OTPEIIHOCTh IPHOOpa B AMana3zoHax ocjaadIeHHUs.
B quana3one 0+19,9 nb - £0,03 nb.
B quana3one 20+39,9 nb - £0,05 nb.
B quana3one 40+59,9 nb - £0,10 ab.
B nuanasone 60+90 ab - £0,201b.
- HaJu4We OTrPaHUYUTEICH CHUTHAJIOB Ha BXOJIE M BBIXOJIe HpHOOpa JOJDKHBI 0OeCIeuuBaTh €ro
MOJIKJIFOUEHUE HETIOCPEICTBEHHO K pab0YHM LIETISIM YIbTPa3BYKOBBIX 1€(EKTOCKOIOB.
- BXOJIHOE U BBIXOJIHOE compoTuBieHue npudopa — 50 + 4 Om.

BpemenHoii cenekrop.

- aMIUINTY/a BXOJJHOTO CUrHasa - He Oonee 1,5 B.
- pabouwii quana3oH yactort - 0,1 + 30 MI'w.
- HEPaBHOMEPHOCTH I10JIOCHI MPOITyCKaHUs B pabodeM auana3oHe 4yacTort - 1 nb.
- JUINTENIBHOCTh CTPOO-uMITyibea - 3 + 200 MKc.
- BpeMs 33JIepKKH CTPOO-UMITYJIbca OTHOCUTENIBHO UMITYJIbca CUHXpoHU3auu - 10 + 2000 Mxc.
- ocna0JeHne curHana B rnaysax - He MeHee 60 1b.

Yacroromep CNT-85.
- HaJIWYMEe PeXUMA U3MEPEHUs IIUTEIbHOCTH UMITYIIbCOB,
- paspemiaromias CliocoOHOCTb 110 BpeMeHH He Oonee 1,0Hc,
- OTHOCHTEJIbHAS IIOTPEIIHOCTE M3MEPEHHs UIHTENEHOCTH He Gonee 5%107.

Oopaszen Ne2 u3 komiuiekra KOY-2.

- CKOPOCTh POAOIBHBIX BOJH JA0KHA OBITH 5900159 M/C,

- CKOPOCTh TIOTIEPEYHBIX BOJIH JoMkHA ObITh 32701133 M/C,

- BpeMs PacHpOCTpPaHEHUsl MPOAOJIBHBIX BOJH OT BEpXHEW IpaHu oOpasla 10 HUXKHEW W o0paTHO
JOJDKHO HaxoauTes B npeaenax 20+1 mkce (ctannaptHoe Bpems oOpasia ),

- CTaHJapTHOE BpeMs o0pasua Ne2 10mKHO OBITh U3BECTHO C MOTpeNIHOCThI0 He 6onee 0,02 mkc

O6pasen Ne3 u3 kommiiexkra KOY-2.

- CKOPOCTb IPOJIOJIBHBIX BOJH JOJbKHA OBITH 590059 m/C,
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- CKOPOCTh TIOTIEPEYHBIX BOJIH J0bkHA ObITh 3270+£133 m/C,

- BpeMs pPacIpOCTPaHCHHs IMONEPEYHBIX BOJIH OT IIEHTpa 0o0pasma g0 OOKOBOW IMJIMHIPHYCCKON
MOBEPXHOCTH U 0OOPATHO JIOJDKHO HaXOIUTCs B npeaenax 33,7+1 mke (cranmapTHOE BpeMs oOpasia ),

- cTaHaAapTHOE BpeMs oOpasiia Ne3 0/KHO OBITh U3BECTHO C IMOTPEIIHOCTRIO He Oonee 0,1 Mkc

JKBHBAJIEHTHAS1 HATPY3Ka.
- conpotuyieHue 50 Owm,
- IOTPEIIHOCTH COPOTUBJICHUSI Harpy3ku +5%,
- SKBHUBAJICHTHAs HArpy3Ka pacriojiaraercs B METaNIMYeCKOM KOpIyce, CHa0XEHHBIM BXOIHBIM U
BBIXOJHBIM BBICOKOYAaCTOTHBIMU pazbeMamu CP-50.

10.3 Tpeb6oBaHusi K KBaTU(PUKANNU TOBEPUTEJIA

K mnpoBeneHuio MOBEpKU JIOMYCKalOT JIUL, aTTECTOBAaHHBIX B KauecTBe mnosepurenss CU B
nopsiake, ycraHoByieHHOM [P 50.2.012-94 u n3yunBLIINX YCTPONCTBO U MPUHIUI pabOTHI annapaTypbl
10 KCIUTyaTallMOHHOM JTOKYMEHTALIUH.

10.4 TpeGoBanusi 6€30NaCHOCTH

[Tpu npoBeIeHUH MOBEPKH JOJDKHBI COOJIFOIATHCS CIIEAYIOIINE TPeOOBaHMS O€30IMaCHOCTH:

10.4.1 IIpu npoBeeHNH MOBEPKU JOJKHBI ObITh cobmoaens! TpedoBanus 'OCT 12.3.019-80.

10.4.2. OcBenieHHOCTh pabovero Mecra MOBEPUTENs JOJDKHA COOTBETCTBOBATH TPEOOBaHUSIM
canutapHbix HopMm CH 245-71.

10.4.3. Tlpu mnpoBeneHHH TMOBEPKH HEOOXOAUMO MOJIPOOHO H3YYHTh PYKOBOJICTBO IIO
AKCIUTyaTaI[K TOBEPSIEMOT0 YIIbTPa3BYKOBOTO Ae(heKTOCKOIIA.

10.5 YciaoBusi noBepku

[Tpu poBeneHNN MOBEPKH JOIDKHBI COOTIOIATHCS CIEYIOINE YCIOBHS:

10.5.1. Temneparypa okpyxatomiero so3ayxa - 20+5°C.

10.5.2. OTHOCHTENBHAS BIAKHOCTh Bo3ayxa - 65+15%.

10.5.3. AtmocdepHoe naBieHue - 10044 xITa.

10.5.4. Hanmpsoxerne iutanus cetu — 220+10B, wactora — 5057,

10.5.5. BHemHue »5>I€KTPUYECKHME M MAarHUTHBIE IIOJI1 JIOJDKHBI OTCYTCTBOBaTh, JIHOO
HaxOJIUTHCS B IIPeJieiaX, He BIUSAIONINX HAa padoTy mpudopa.

10.6 ITpoBeaeHue mMoBepKH
[Ipu npoBeieHNH TOBEPKH BBIMOJTHAIOTCS BCE ONEPAIlMH 3aIIMCAHHBIEC B TAHHOM pa3Jele.

10.6.1 BuemHuii ocMoTp

[Ipu npoBeneHnr BHENIHETO OCMOTPA JIOJKHO OBITh YCTAaHOBJIEHO:
- COOTBETCTBUE KOMIUIEKTHOCTH MprOOpa npuiaaraeMoi JOKyMeHTaIlH,
- OTCYTCTBHE MEXaHMYECKHUX MOBPEXKICHUN JePEeKTOCKOIa,
- HaJIM4Ke 3aBOJICKOTO UJIM PErMCTPAlMOHHOTO HOMepa Ha mpubope,
- BCE HAAMKCH Ha anmnapaType J0JKHbI ObITh YETKUMHU U SCHBIMH,
- pa3beMbI JOJHKHBI OBITh UHCTBIMH.

10.6.2 Onpo6GoBanue

[ToaxIrounTh yABTPA3BYKOBOM NE(PEKTOCKON K CEeTH INepeMeHHoro Toka 220B ¢ momoribio
ucrounnka nuranus MI1-9414. Bxmounts aedexrockomn. [Ipu ycmemHom BKIIOYEHUH JOJDKEH
3aropeTbcs UHAWKATOP MUTAHUS U JIOJDKHA MOSBUTHCS «KapTHHKA» Ha dKpaHe npuoopa.

142



46.5537.001.01.000 PO

[TpoBepuTh AciicTBHE BCeX KHOMOK Ha MepeaHer naHenu npubdopa. KHonmku momkHBI paboTaTh
COTJIACHO TEXHUYECKOMY OIUCAHUIO Ha J1e(heKTOCKOII.

10.6.3 OnpenesieHue mapamMeTpoB 30HAHPYIONIET0 HMITYJIbCA

Texnuyeckoe onucaHue reaeparopa 30HAUPYIOIINX HMITYJIBCOB U €0 OCHOBHBIC ITAPaAMCTPhI
paccmotpensl B [1.4.3. TloBepka napamerpoB ['3U npousBoautcs B cxeme uzmepenunii 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 FreHepaTopa 30HANPYIOLUX UMITYJIbCOB. 1 —
ocuusuiorpad, 2 — skBuBaneHTHas Harpy3ka 50 Owm, 3 — ynpTpa3BykoBoit nedexrockorn, K1,K2 —
KoakcuanbHbIe kKabenu, T1 —TpOMHUK KOaKCHAIbHBIMN.

1. CobGepure cxemy, kak nokazaHo Ha Puc. 10.6.3.1. 3xech 5KBUBaJIeHTHasl Harpy3Ka COCTOMUT U3
comporuBieHus 50 OM. IlogkiarounTe 3KBUBAJIEHTHYIO Harpy3ky K paszsemy <«3M» mpubopa.
[TopxirounTte ocuuuiorpad K 3KBUBAJIEHTHOM Harpyske. Mcmonb3yiiTe MpoOHMK JenuTelb
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 uc/nmen.

3. B mento pedextockona Y19812 «Hactpoiika» - «nekTpo-akycTUYecKuii Tpak™» - «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 30HANPYIOLIETO 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
30HAMPYIOIIETO UMITYyJIbca. Bech MMITyNbC HODKEH HAOMIONAThCS HAa dKpaHe ocuuiuiorpada
(Puc. 10.6.3.2.). Ilo »akpany ocmwuiorpada ONpPEeAeTUTe AaAMIUIUTYAY € JIUTCIBHOCTH
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.). Ilposeaute
U3MEpPCHUE JUTUTEIBHOCTH TMEPEJHEr0 (pPOHTA 30HIUPYIOMIErO HUMITYIbca. JIUTENbHOCTD
¢dpoHTa ompenenseTcs Kak Bpemst HapacTanus umiyibca ot 10% 10 90% ammuutynbl cursana.
[ToBTOpHTE BBIIIE YKa3aHHBIC M3MEPEHHSI ISl BCEX CTAHAAPTHBIX YacTOT Mpeodpa3oBaTeiei.
[TpoBenuTe cpaBHEHUE MOTYYEHHBIX PE3YJIbTATOB C NACIOPTHBIMU JAHHBIMH J1e()EKTOCKONA.

Ammutyaa 31 nomkHa O6bITh B nipenenax 250 £50 B. JlonmycTuMoe OTKIOHEHUE AJTUTENbHOCTH
31 nns paznuunbix yactoT [1911 coctaBnser £10%. JnutensHocTs nepeanero gpponta 31 He qomkHa
npesbimath 20 He.

10.6.4 Omnpenesienne MAKCMMAJIbHOMH YYBCTBUTEJILHOCTH IPUEMHHKA

MaxkcuManbHy0 YyBCTBUTEIBHOCTh IPUEMHHKA YIbTPa3BYKOBOT'O Je()EKTOCKOIA BBIPAXKAIOT B
BUJ€ MMHHUMAJIBbHOM aMIUIUTYIbl BXOJAHOTO CHTHAJIAa, KOTOPHII BOCIPUHMMAETCS Ha CTaHAAPTHOM
ypoBHe. MakcuMainbHasi 4yBCTBUTENIBHOCTh npubopa Y9812 meHsercs B 3aBUCUMOCTH OT PeXHMa
pabotsl npuemMHuka. Hanpumep, B pexxnme 0ToOpa>keHHsI BBICOKOYACTOTHBIX CUTHAJIOB MaKCUMaJIbHAS
YyBCTBUTEJIBHOCTh Ha 6 1B MeHbIle, YeM B peXUME OTOOpa)KEHUS AETEKTUPOBAHHBIX CHUTHAJIOB.
[Tockonbky B mpubope Y9812 wucnonw3yercss nudposas oOpaboTka curHaioB (duiabTpanms,
JIETeKTHPOBaHHUE, OTCEUKA) M3MEHEHNE MaKCUMAaJIbHON YyBCTBUTEIBHOCTH ONPEAEISAeTCS aIrOpUTMOM
BbIUUCIEHUH. OTCYyTCTBYeT MOTPENIHOCTh HACTPOMKM TpUEMHHKA, CBsi3aHHas C pa3dpocom
napaMeTpoB 3JEKTPOHHBIX KOMIIOHEHTOB. Bce »sK3eMIuIsipel NpHOOPOB HUMEIOT OJMHAKOBBIE
COOTHOILIEHUS] MaKCUMaJIbHON YYBCTBUTEIHHOCTH B 3aBUCHUMOCTH OT pexxuma paboTsl. IlosTomy HeT
HEOOXO/MMOCTH OIpPENIETICHNsT MaKCUMaJbHOW YYBCTBUTEIBHOCTH MNpPHOOpa BO BCEX pPEXKUMAX.
JlocTaTouHo MPOBEPUTh MaKCHUMAaJIbHYIO YyBCTBUTEIHHOCTh B OJTHOM HanOoJiee 4acTO MCIOIb3yEMOM
pexxume paboThl MPUEMHHUKA.
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MoeepAemEIR

YNETRAZEYKOEDH
nedekTockon
4
T4-102 BC-0B03 ATT-90-0,1-95/2
Kl Bxon Breixog K B B E 3 [Z EX00
— — el plxog | J—
Bixo E E CHHxp. E [Z g
0 @ |

Puc. 10.6.4.1. Cxema onpeeneHus mapameTpoB yIbTpa3ByKoBoro nedexrockomna. 1 — reHeparop
CUTHAJIOB, 2 — BPEMEHHOM CEJIEKTOp, 3 — aTTeH0aTop, 4 — 1ePEKTOCKOII.

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-curnana Ha BX0Ji€ IPUEMHHUKA JTePEKTOCKOTIIA.

[Topsinok omnpeneneHne MakCUMallbHOM uyBcTBUTENbHOCTU. Cobepute cxemy uaMmepeHuit Puc.
10.6.4.1. C nomouisto npodHuka aenutens 1:10 noaxmounte ocipuiorpad K aedekTockoIy, pazbeM
«Bxoay. U3mepenne mpoBOAUTCS CIAEAYIOMNUM 00pa3oMm.

1. Vcranosute ocnabnenne arrenroatopa 0 nb.

2. YCTaHOBHUTE 4YacTOTy TeHeparopa curHaioB 2,5 MIm. AMmiuTymy curHama BBICOKOM
gacToThl Ha Bxoje mpuemHmka ycraHosure U0 = 200 mMB. C momompro ocrmuiorpada
MIPOKOHTPOJIMPYHTE MapaMeTpbl TECT-CUTHAJIa, M0aBaeéMoro Ha Bxoj jaedexrtockomna 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 HacTpoiiky nedekrockona ¥YJ[9812. B MeHI0 «D1eKTpOaKyCTUYECKUN TPAKT» -
«Hacrtora IIDII» ycranoBute wactoty 2,5MIm. B MeHo «Okpan» - «YcuieHue»
YCTaHOBHUTE MakcHUMalibHOE ycuiieHne npueMHuka 80 nb. OTkimounte cucteMy BPEMEHHOM
PEryJIMPOBKHU YyBCTBUTEIBbHOCTH.
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5. VYBenmnumBaiite ocnabjeHHE aTTEHIOATOpA J0 TEX MOpP TMOKa aMIUIATYyIa TECT-CHTHAJ He
YCTAaHOBHUTCS Ha CTaHIAPTHBIM ypoBeHb Aedektockomna (Puc.10.6.4.3.). 3adbuxcupyiite
nokazanue arreHtoaropa KO [ab].

6. IIpoBeamre pacdeT MakCUMaIBbHOH YyBcTBUTEIbHOCTH UMax no ¢opmyire.

Umax = U0*10 K20

MakcumanbHasi 9yBCTBUTEILHOCTh MpueMHUKa Y 19812 nomxkHa Haxomutcs B nuamazone 150 = 50
MKB.

CTaH4apTHEIF YPOBEHE
AethekTocKona

06.0d4.0dr 17:47 2 EREA +d 300

: : il
TecT-curHan [*2
+1
0
-9
-z

/
HacTpoika i /DBU,DHJD,DAE 31 7,356 0,084
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Puc.10.6.4.3. Buj tecr-curuaia npu M3MepeHUH MaKCUMaJIbHOW YyBCTBUTEIBHOCTH IPUEMHUKA
nedexTockomna.

10.6.5 Onpeaesenne moJI0CHI NPONYCKAHUS MPUEMHHKA

[TpueMHHUK yNbTpPa3BYKOBOro Je(eKTocKoma padoTaeT B HEKOTOPOM JMana3oHe 4YacTorT,
KOTOpBII (opmupyercst HUPPoBbIM (uIbTpoM. TUNHYHAS YAaCTOTHasl 3aBUCHUMOCTb Ko3((uIueHTa
yCUJIeHUsl TpueMHMKa rnpenctasieHa Ha Puc. 10.6.5.1. 3necy Ha rpaduke ypoeHb 0ab yka3biBaer
ko3 uureHT ycunenus Ha yactore FO = 2,5 MI'n. AMnnurynHo-4acToTHas xapakrepuctrka (AUX)
orpaHuyYeHa B 1osioce 4acToT oT FH no FB. 3Hauenus rpaHuuHbIX yacToT FH, FB ompenenstoTcs Ha
ypoBHe —611b, T.€. Ipu yMeHbleHnH K03 uiineHTa ycuneHus 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-yacToTHas 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
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Puc. 10.6.5.2. Bua TecT-curHana Ha 3kpaHe AeEeKTOCKOIA MPU ONPEIEICHUN MTOJIOCHI TPOITYCKAHUS
IIPUEMHHUKA.
A) Hacrpoiika Tect-curnania ¢ yacrotoit 2,5 MI'ny Ha yposens 0 ab.
b) YMmenblieHne aMIInTy/ 16l TECT-CUTHAJIA HA TpaHUYHOM yacTote FH mwiu FB (ypoBeHb —6 1b).

1. CobGepure cxemy wusmepenuit Puc. 10.6.4.1. C mnomompro mnpoOHWKAa agenutens 1:10
noJKJItounTe ocuwuiorpad x aedexrockony, pazbeM «Bxomy. s onpeneneHus rpaHUYHBIX
YacTOT MOJIOCHI MPOITYCKAaHUSI IPUEMHHUKA BBIIOJHSIOT CIeIyIOIIne AeHCTBUS

2. YcTaHOBHTE MMapaMeTphl TeCT-CUTHaJA: yacToTa 2,5 MI'm, ammumtyna 200 MB, 3axepxka Tect-
curHama 30 — 50 MKC W JHTENBHOCTH TecT curHama 15 — 20 mkc. IlpoxoHTponmpyiiTe
napaMeTpbl TECT-CUTHajla ¢ MoMoInblo ocuuuiorpada. B nanpHeiimeM HeoOxoaumo
MO/JICPKUBATh aMIUTUTYly TecT-curHaia Ha ypoBHe 200 MB. Tlostomy ocmmmtorpad moimkeH
OBITH MIOCTOSTHHO TIOJIKJIFOYEH K pazbeMy «Bxom» nedexrockomna.

3. Tlpomeamte HacTpoiiky mpubdopa Y/[9812. B menro «Hactpoiikay - «NeKTpoaKyCcTHICCKUIt
TpakT» - «Yacrora [13I1» ycranoBute wactoty mpeobpazosatens 2,5 MI'. 3atem B MeHIO
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«DNEKTPO-aKyCTHUYECKUN TPaKT» - «oapobHei» orkmounte ¢punbtp HY. B mone rpanwdnoi
4acTOThl (QUIBTPaA JOHKHA OBITH HAAMKCH «HET.

4. YcTaHOBUTE OIOPHBIM YpPOBEHb 4YyBCTBUTEIbHOCTH Y J19812. Bribepure MeHIO «IKpaH» -
«YcuieHue» M perynupys yCHICHHWE NMPUEMHHUKA, YCTAHOBUTE aMIUTUTYJQy TECT-CUTHajla Ha
ypoBenb 0ab 1o pasmetke skpana (Puc. 10.6.5.2. A).

5. H3mepeHne HWKHEW TpaHUYHON 4acTOThl FH. YMeEHbIIalTe 4acTOTy TECT-CHTHAJA JI0 T€X TOp
MOKa €ro aMIUIUTY/Ia Ha dKpaHe npubopa He yMeHbuTCs 10 ypoBHS —6 1b (Puc. 10.6.5.2. b).
ITo mkame ywactoTr reHeparopa curHaioB (1'4-102) 3aduxcupyiite yactotry FH. B mpormecce
M3MEpPEHUIl aMIUIUTyJa TecT-CUTHalla Ha BXOJe Je(eKTOCKona J0JKHA ObITh MOCTOSHHOU -
200 mMB. Cnegure 3a aMIIMTYA0M TeCT-CUTHAJA 110 YKpaHy ocumuiorpada. Eciu HeoOxoaumo,
MPOBEUTE MOACTPONKY aMIUIUTY bl C TOMOIIbIO OPraHOB YIIPaBJICHUS F€HEpaTOpa CUTHAJIOB.

6. W3mepenue BepxHel rpaHuyHOM yacToThl FB. M3MmepeHne mNpOBOIUTCS 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 ams Bcex GpuinbToB BBICOKOM 4acTOTHI. [ 3TOTO B MEHIO
«QNEKTPO-aKyCTUYECKUI TPAKT» - «oapoOHe» - «DunbTp BU» yctanoBure tun ¢uibTpa u
BBIIIOJIHSIITE Olepanuu 1o nyHkram 3, 4 u S.

['paHn4HbBIC YaCTOTHI (PHIILTPOB HE JODKHBI OTJIMYATCS OT HOMUHAIBHBIX YaCTOT HA BEIUYHHY
He Ooiee £10%.

10.6.6 Omnpeaenenue napaMeTpoB aMILIMTY/AHOI XapaKTePUCTUKH IPHUEMHOI0 TPAKTA

[ToBepka mapamMeTpoB aMIUIUTYAHOU XapaKkTepucTuku aedexkrockona Y9812 npousBoaurcs B
pexuMe oToOpa)keHusl JEeTEKTUPOBAHHBIX CUTHANOB. Mcnonb3yercs cxema usmepenuit Puc. 10.6.4.1.
Brauane ammiuTyna TecT-CMTHAlla HACTPAMBACTCS HA CTaHIAPTHBIN ypoBeHb nedekrockomna (0 nb
pa3MeTKH 5KpaHa), 3aTeM C IOMOIIbI0 00pa3lloBOTr0 aTTEHKATOpa IMPOU3BOJAAT YCTAaHOBKY TECT-
curHana Ha ypoBuu +3 nb, -6 nb, -12n1b u —20 n1b skpana gedekTockorna, CUUTHIBAIOT OCJIa0ICHUE
aTTeHI0aTOpa U OMNPEEINIAIOT MOTPEIIHOCTH aMIUIUTYJHOW XapaKTepUCTHKU. Bua tect-curnana npu
OTpe/IeNIEHUH TIOTPEIHOCTEN aMIUIUTYTHOM XapaKTepuCTUKY Noka3aH Ha Puc.10.6.6.1.

[ HacTponka l P 28,0400 0AB[£A 7.988 0 GBA] HacTponsa »28,0.000aB(E3 7 88 o.0ea)| | Hacvponka b 28,0+00.0 8Bf23 7.388 0,084
06 lllfl_fi-z:i 02 ke Wace +43°C 0f 04 O&r 18 03 2 murn +43°C i;u, 0¢ 04s 18.04 2L wwxn +42°C
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Puc.10.6.6.1. Onpenenenne mapaMeTpoB aMIUIATYAHON XapaKTEPUCTUKH IPUEMHOIO TPaKTa
nedeKTocKomna.
A) YcTaHOBKa aMIUIMTY bl TECT-CUTHAJA HAa CTAHIaPTHBINA YPOBEHb.
b) Onpenenenre norpemiHOCTH aMIUIUTY/AHON XapaKTEPUCTUKK Ha ypoBHE —6 11b.
B) Onpenenenne norpemHoCTH aMIUTUTYAHON XapaKTepUCTUKH Ha ypoBHE —12 1b.

HOCJ’IG}IOB&TGJ’ILHOCTB )IeP'ICTBPIﬁ IIprU IMOBEPKEC AMIINIMTYJHOI'0 AWMHAMHWYCCKOIO JHaliasoHa
nedexrockona (cxema usmepennii Puc. 10.6.4.1.).
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1. TlpoBemuTe HauadbHYIO YCTAHOBKY MapaMeTpoB TecT-curHaia. Yacrora 2,5 MI'n, 3amepxka 30
— 50 wmkc, mmrenbHOCTh 15 - 20 mke. YcraHoBuTe ocnabienue arteHtoaropa 6 nb.
[IpokoHTpONMpYyHTE € MOMOIIBI0 OcIuuiorpadga amIUIUTyly TeCT-CUTHajla Ha BXOJe
npueMHUKa nedexrockona — g0pKHO ObITh okoso 100 mB. Kaptunka Ha dkpaHe
nedekTocKona JoJkKHa ObITh YCTONYHUBOM.

2. IIpoeenute HacTpoiiky nmpubopa Y19812. Orkmounte cucremy BPU nedexrockomna. B meHto
«Hactpoiika» - «IeKTpOaKyCTUYECKHUI TPAKT» YCTAHOBUTE YacTOTY npeobdpasoparens 2,5MI 1t
U PeXHUM OTOOpa)KEHUS IETEKTUPOBAHHBIX CUTHAJIOB. 3aT€M B MEHIO «JIEKTPO-aKyCTUUECKUN
TpaKkT» - «1oApooHei» ycranoure Gpribtp HY — 0,75 MI'm.

3. Hacrpoiika amMIumTynpl TeCT CHTHajla Ha CTaHJAPTHBIN ypoBeHb naedexTockorna. B meHro
«OKpaHy, perynupys ycuieHue npudopa, yCTaHOBUTE aMIUIMTYy TeCT-CUTHalla Ha ypoBeHb 0
b no pa3merke 3kpana - Puc.10.6.6.1.A. Ecau HeoO6xoaumo, MpoBeIMTe TOYHYIO HACTPOHKY C
MOMOIIBIO PYYKH «aMIUTHTYAa» TeHeparopa curHamoB ['4-102. 3aduxcupyiite ocmabieHue
arreHtoaropa Kcr [nb].

4. OmpeneneHue TOTPEIUIHOCTH AMIUIMTYIHOM  XapakTepUCTUKU Ha BEpXHEH TpaHHIle
TuHamMmu4deckoro nuamnasona (+3 ab). YMenbinaiite ocnabieHue aTTeHI0aTopa 10 TeX Mop MoKa
aMIUIMTYyla TeCT-CUTHAaJa He TOCTUTHET ypoBHS +3 nb mo akpany. 3adukcupyiite ocnabnenue
arrertoatopa KB [nb]. [lorpemHocTs aMIUIMTYIHON XapaKTepUCTHKW Ha BEpXHEH TpaHUIe
JUHAMHYECKOro Auarna3oHa onpeaesnstor mo gopmyne AK.sp = Ker — KB — 31b.

5. OmpeneneHue MOTPEIIHOCTH  AMIUTUTYJHOW  XapaKTepUCTUKA Ha HWXKHEH TrpaHuIle
nuHamu4deckoro auanasona (-20 ab). YBenuumBaiite ocnalrneHue aTTeHIOATOpa A0 TeX MOop
MOKa aMIUIMTYy/Aa TecT-CUTHalla He JIocTurHeT ypoBHs -20 nb mo skpany. 3adukcupyirte
ocnabnenue arreHroatopa Ku [ab]. [lorpenrHocTs aMIIuTy IHOM XapaKTEPUCTUKU HA HUKHEH
rpaHulle AMHAMUYECKOTO Auara3zoHa omnpenenstor no gopmyne AK o5 = Ker — Ku + 201b.

6. OmpezneneHue NOTPEIIHOCTH AMIUTUTYJHOW XapakTEpUCTUKU B TMpelerax TUHAMHYECKOIro
nuarna3oHna. C MoMoIlblo aTTEeHI0ATOPa YCTAHOBUTE aMIUIMTY/y TECT-CUTHAJIa Ha YpOBHU —61b
u —12nb. 3adukcupyiite ocnabieHue aTTeHroaTopa s ATUX ypoBHeW K.y u Koo
[TorpemHoCTh aMIUIUTYJHOM XAapaKTEPUCTUKU B JTUHAMHYECKOM JIMANA30HE OMNPEAENSIIOT MO
dopmynam AK g5 = Ket — Kegyp + 61b 1 AK. 25 = Ket — Ko + 1215.

[TorpemHocT  aMIIIMTYTHOM  XapaKTEPUCTUKH JePEKTOCKONMa He JOJDKHBI  MPEBBIIIAThH
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 BXOJ1e
NpUEeMHHKA

HOTpeHIHOCTL I/I3MepeHI/I${ OTHOIICHUSA aMHJ'II/ITy,Z[ CUTHAJIOB Ha BXOJ1C HpI/IeMHI/IKa
oTmpesieNiIeTcss ¢ TOMOINbI0 o0pasmoBoro arreHroatopa ATT-90-0,1-95/2. Hcmons3yercs cxema
m3mepennii Puc. 10.6.4.1. Tect-curHan ocna0msieTcsi 0Opa3IOBBIM aTTEHIOATOPOM U 3aTeM
YCHUJIMBAETCSl TPUEMHHKOM jedekrtockoma. OcrnabiieHre aTTeHoaropa M YCHJICHHE IPHEMHHUKA
CPaBHHUBACTCS 10 HHAWKATOPY, B KAYECTBE KOTOPOTO CITYXKHUT SKpaH AePeKTOCKOIa.
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Puc. 10.6.7.1. Bua tecT-curxana npu onpeeieHuy MOrpeiiHOCTH U3MEPEHUsI OTHOIIEHUS aMILIUTY/L

CHUIHaJIOB HAa BXOAC IMMPHUECMHUKA I[e(beKTOCKOHa.

[Topsimox ompeneneHus: MOTrpenIHOCTH KOd(QPHUIMEeHTa yCHIICHUSI MPHUEMHUKa Ie(eKTOoCcKomna

(cxema usmepenuii Puc. 10.6.4.1.).

1.

[TpoBenuTe HacTpoiiky mpubdopa Y/19812. Otkirounte cuctemy BPU nedekrockona. B menro
«HacTtpoiika» - «91eKTpoaKyCTUUECKU TPAKT» YCTAHOBUTE YacTOTy npeodpaszoparens 2,5MI 1
U peXHUM OTOOpaKEHUS IETEKTUPOBAHHBIX CUTHAJIOB. 3aT€M B MEHIO «JIEKTPO-aKyCTHUECKUN
TPaKT» - «OJPOOHEN» yCTaHOBUTE AMANa30H BXOAHBIX cUrHaoB «Makc. sxo» +1B. Kpome
toro ycranoBute Guibtp HU — 0,75 MI'u. B meHio «DkpaH» yCTaHOBUTE IIUPUHY Pa3BEPTKU
100 MKC ¥ cIBUT pa3BepTKU -2 MKC. B 3TOM ’ke MEHIO yCTaHOBHUTE ycuiieHHe JedeKTockona
40nb.

[TpoBenuTe HauaabHYIO YCTAHOBKY IapaMeTpoB TecT-curHana. Yacrtora 2,5 MI'n, 3anepxka 20
— 50 mkc, purensHOCTh 15 - 30 Mkc. YcraHoBute ocnabnenue arreHtoatopa 40ab. Kaptunka
Ha ’KpaHe AePEeKTOCKOIa JOJKHA OBITh YCTOMYNBOM.

Hactpolika aMmiauTyapl TeCT-CUTHalIa Ha CTaHAApPTHBIA ypoBeHb JedekTockona. C moMouspo
PYUYKH «aMIUTUTYya» reHepaTopa curaainoB ['4-102 npoBeauTe TOUHYIO HAaCTPOHKY aMILUIUTY/IbI
TecT-curHasia Ha ypoeHb 01b skpana nedexrockona (Puc. 10.6.7.1.). O603HauuM ocnabiaeHue
aTTEHI0AaTOpa Mpu JaHHOUM HacTpoiike Ko = 401b.

Ornpezenienne MOrpenHoOCTH K03 dUIMeHTa YCUIeHus npueMHuka B Touke S0nb. Ycranosure
ycwienne nedexrockomna 5S0nb. M3Menssi ocnabneHue aTTeHI0ATOpa YCTAaHOBUTE aMIUIUTYITY
TecT-curHayia Ha ypoBeHb Onb mo »kpamy medexrockoma (Puc. 10.6.7.1.). 3adbuxcupyiite
ocnabnenue arreHtoaropa Ki [ab]. Ilorpemnocts xo3dduiimenta ycuiaeHus NpueMHUKa B
touke 50 nb onpenenstor mo popmyine AKsos = (K1 - Ko) — (5015 — 401B).

[IpoBenuTe onpeaeneHue MOrpemIHOCTH KO3 duneHTa ycuieHus npueMHuka B Toukax 0, 10,
20, 30, 60, 70, 80 n1b o aHAMOTWU C BHIIIE TPUBEACHHBIM TYHKTOM.

[TorpemHocts K03 duIieHTa ycuieHus NpUEMHHUKa He J0JDKHA mpeBbimath +1 nb Bo Bcem
JIMaIia3oHe peryinupoBKU 4yBcTBUTENBHOCTH OT 0 10 80 1b.
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10.6.8 OnpenesieHue TMHAMHYECKOT0 JUANA30HA CHCTEMbI BpeMEHHOM PeryJIupoBKH

[14.4 u
IPOU3B

YYBCTBUTECJIBbHOCTH

B npubope V19812 peanuzoBana mudpoBas cucTeMa yIpaBlIeHUs YyBCTBHTEIBHOCTHIO (CM.
[14.6). Pa3genenne oOmiero ycuwieHus NMpUEeMHHKA MO cucteMaM (ycuieHue, 3axBaT, BPY)
OJUTCS HCKYCCTBEHHO C IIOMOINBIO MpPOrpaMMHOro obecneueHus mnpubopa. I[lostomy

MaKCUMaJIbHBIM JMHAMUYeCKUM auana3oH BPY paBeH auHaMu4yecKOMy [IHMANa3oHy YCWICHHS
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
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c.10.6.8.1. Bua Tect-curHana Ha skpaHe J1e(heKTOCKONa MPH ONPEACICHUH THHAMHYECKOTO
nuanazona BPU.
A) HwxHss rpaHuiia AMHAMUYECKOTO JUaa3oHa.
b) BepxHsst rpaHuila AHHAMHYECKOTO HANa30Ha.

HOpHI[OK OMPEACIICHUA OUHAMUYCCKOTO AHalla30Ha CHCTCMBI BpeMeHHOﬁ PEryJInupoOBKU

YyBCTBUTENIBHOCTHU (cxema u3mepenuit Puc. 10.6.4.1.).

1.

[TpoBenute Hactpoiiky mpubopa YJ9812. B mento «Hactpoiika» - «O1IeKTpoaKyCTHYECKH
TPaKT» YCTAaHOBUTE 4YacTOTy ImpeobOpazoBarens 2,5MI'm u pexum  oToOpakeHHs
JIETEKTUPOBAHHBIX CUTHAJIOB. 3aT€M B MEHIO «DJIEKTPOAKyCTHUECKUH TPaKT» - «IOApOOHE»
YCTaHOBUTE JUaNa3oH BXOAHBIX CUTHaioB «Makc. 3x0» t1B. B MeHI0 «OKpaH» ycTaHOBHUTE
mupuHy passepTku 100 MKC M cIBHUr pa3BepTKH -2 MKC. B 3TOM ke MEHIO yCTaHOBHTE
ycunenue nepexrockona 40-601b.

ITpoBeauTe HavaabHYIO YCTAaHOBKY ITapaMeTpoB TecT-curHana. Yacrora 2,5 MI'n, 3anepxka 20
— 50 mxc, maurensHOCcTh 15 - 30 MKe. YcTaHoBUTE ocia0iieHHE aTTEeHIAaTopa C TaKUM
pacyeToM, yTOOBI aMIUIUTYy/la TeCT-CUTHajla Haxoauiack Ha ypoBHe Oxb Ha skpane Y/19812.
Kaptunka Ha skpaHe AedeKTocKona J0KHa ObITh YCTONUNBOM.

Brutounte cucremy BPY nedexrtockona. B mento «Hactpoiika» - «BPU» B BepxHEeM 31eMeHTe
ycranoBute «BKJI», 3aTeM B HIDKHEM sleMeHTe MeHIO BelOepute cTuib BPY «Pyunoii» u
nepeluTe B pexXUM penakThupoBaHusi kpuod BPY. Bua menro nokasan Ha Puc.10.6.8.1.
Hanee ynanmute aelctByromryto HacTpoiiky BPU myrem BbIGOpa snementa meHio «COpoc
HacTpoiikn». B pe3ynbrare Koppekuusi ycuieHHs BO Bcex Toukax BPY ycranasiuBaercs B
Hoib. Toukum BPY rpymnmupyrorcs B mpenenax skpaHa npubopa. Ecnu HeobOxomummo, ¢
MOMOIIBI0 00Pa3I0BOr0 aTTEHIOATOpa MPOBEIUTE MOACTPONKY aMIUIUTYAbI TECT-CUTHajla Ha
ypoBeHb 0ab 1o skpany.

Omnpeznenenue HIKHEH TpaHUIbl JUHaMU4eckoro nuanasona BPY. Bribepute Touky BPY 01.
YcTaHOBUTE MOJIOKEHUE TAHHON TOYKHU 33 TECT-CUTHAJIOM. Y MEHBILIAWTE JI0 NIPEENa YCUIICHHE

151



46.5537.001.01.000 PO

B touke BPU 01. 3arem, m3meHss ocnabieHne oOpa3loBOro aTTEHIOATOPA, YCTAaHOBUTE
aMIUTUTYly TecT-curHaja Ha ypoBeHb Onb mo skpany. Bupa skxpana nedekrtockoma mocie
BBITIOJIHCHHSI YKa3aHHBIX omepauuid mpexacraBieH Ha Puc.10.6.8.1.A. 3aduxcupyiite
ociiabienue odpasnoBoro arreHoaropa Ku [ab].

OnpeneneHrie BEpXHEW rpaHullbl TMHAMUYecKoro nuanazona BPY. YBenuuuBaiite 1o npenena
ycwienne B Touke BPY 01. 3arem, u3menss ocnabiieHHe oOpa3loBOTO aTTEHI0ATOPA,
YCTAaHOBHUTE AaMIUIMTYAy TecT-CurHasia Ha ypoBeHb Onb mo »skpany (Puc.10.6.8.1.b).
3adukcupyiite ocnadiienne oopas3ioBoro arreHoaropa Ks [ab].

Hunamuuecknii nuanazon BPY paccuuteiBaroT mo ¢gopmyne AKepu = KB — KH. Jledekrockormn
CUMTAETCS MPOLISAIIUM JaHHYIO ONEPalnio TTOBEPKHU, €CiIM AuHaMudeckuil auamna3zon BPU naxoaurcs
B npenenax 80 1 nb.

10.6.9 Omnpenesnenue morpenIHOCTH MOPOroBoix HHAUKATOPOoB AC#1, AC/I#2
OmnpeieneHne MorpenrHOCTH MOPOTOBOTO UHANKATOPA IMIPOU3BOIUTCS B CXeMe U3MepeHuid Puc.

10.6.4.1.
HacTponka ’21 0+00,08Bf&4 5108 0A H p21.0.00.04B(= 6,108 A H b210.un 0AB{&= 5. 1080, 204
(AR | e e | B i P [ AT e s
R L : it
: 1 K "
r—F—N 3 e 9 el -
2 ;..u*_‘k..gbv -6 : i '_”P-‘-”p: r -6 5 i '<-.—-\:~--—-ft'. -8
: K £FE] L ELE N E : 12 : RS R B E : 12 : SRR § 12
i e i | e —— e | e
A 0 20 rt (3] 20 v fao 0 20 40 [3) 50 e A:, 0 70 30 B0 80 [y
[Ty Gulo-'t ACAFT|ACA #7 ) BPY iyl I3} Ty ACR #T(AC 22 BPY )l Bl Toyd A FACA E2YBPY )y
S el Y I A B o e D e B o R D
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Puc. 10.6.9.1. Bua tect-curnana Ha 3kpaHe Je(EeKTOCKOINA P ONPEIEICHUH TOIPEIIHOCTH

cpabaTbIBaHUs TOPOTOBOT0 MHAKUKATOPA.

[IpoBenute Hactpoiiky npubopa YJ19812. Otkmtounte cuctemy BPY nedekxrockona. B mento
«Hactpoiika» - «NEeKTPOaKyCTUUECKUM TPAKT» YCTAHOBUTE YacTOTY npeobpasoBarens 2,5MI 1t
U PEKUM OTOOPaKEHHS JETEKTUPOBAHHBIX CHUTHAJIOB. 3aTEM B MEHIO «DJIEKTPOAKYCTHUECKUI
TPaKT» - «IOJApPOOHEH» YCTAaHOBHUTE JHANa30H BXOJHBIX cUTHaIOB «Makc. sxo» =1B.
VYcranosure ¢punstp HY — 0,75 MI'u. B mento «Okpan» yctaHoBUTE MIHUPUHY pa3BepTku 100
MKC W CIIBUT Pa3BEpPTKH -2 MKC. B 3TOM ke MeHI0 ycraHoBUTe ycuieHue nedexrockomna 20-
30x1b.

IIpoBeanTe HaYaIBHYIO YCTAaHOBKY ITapaMeTpoB TecT-curana. Yacrora 2,5 MI'n, 3anepxka 20
— 50 Mmkc, nauTenbHOCTh 15 - 30 MKc. YcTaHOBUTE OciiablieHre aTTeHI0aTopa TakuM o0pa3om,
YyTOOBI aMIUIUTY/Ia TECT-CUTHala Haxoauwiack Ha ypoBHe 0 nb mo pa3mertke skpana. Kaptunka
Ha dKpaHe AedeKTOCKOIa TOJDKHA OBITh YCTOMYHUBOM.

Hactpoiika cuctemsr AC/I#1. B pexume «Hacrtpoiika» BpIOEpUTE AJIEMEHT IJIABHOTO MEHIO
«ACJI#1» (BHHM3Y dKpaHa). 3aTeéM B OKHE PEIAKTHUPOBAHHS TMapaMETPOB BHIOEPUTE SJIEMEHT
MeHI0 «ACJ#1», Torna oTkpeiBaeTcs OKHO «Jlom. mapameTpel». 31ech YyCTaHOBUTE YPOBEHBb
¢ukcaruun —61b W TOWCKOBBI ypoBeHb —6O1b, BKIIOUHTE CBETOBYIO M 3BYKOBYIO
CUTHAIM3alMI0. 3aKpoiTe OKHO «/lom. mapamerpe». B OKHE penakTHpOBaHUs YCTaHOBHUTE
pexum «9XOy. Jlamee ycTaHOBHTE OpaKOBOYHBIA YpPOBEHb TaKOW, YTOOBI JIHMHHUS <FH1»
Haxoawiack Ha pa3merke 3kpaHa 0nb. Ycranosure Havano u mupuny crpoda ACI#1 takum
o06pazom, 9ToObI 3axBaThIBasics TecT-curHai (Puc. 10.6.9.1.).
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OnpezenieHne MOTPEmHOCTE  MmoporoBbix uHAuUKaTopoB ACJI#1. Mensas ocmabnenue
arrertoaropa ATT-90-0,1-95/2 mnaliguTe MUHUMAIBHYIO aMIUIUTYJIy TECT-CUTHaNa, TMpH
KOTOpOW HavyMHAeT cpabaThiBaTh MOPOTOBBIM MHAMKATOp Ha OpakoBoyHOM ypoBHe ACJI#1.
Badukcupyiite ocmabnenne Kl. Ymenpmaiite ocmabnenue arreHroaropa ATT-90-0,1-95/2
(TecT-curHan yBEJIMYUBAETCS) U HAWIUTE €ro aMIUIMTYyAy, s KOTOpPOW yCTONYMBO
oOHapyXMBaeT TecT-curHal Ha OpakoBouHom ypoBHe ACI#1 (Puc. 10.6.9.1.A).
3adukcupyiite ocnadnenne K2. ITorpemtnocts moporosoro naaukatopa ACJI#1 onpenensror
no gopmyne AK = K1 — K2 [nb]. IlpoBenure aHanmoru4Hbie ONEpaldud JJIS OMpPEaSTICHUs
MOTPEIIHOCTH MOPOTOBOT0 MHIMKATOpa Ha Ha ypoBHE ¢ukcanuu «D» U MOUCKOBOM YpOBHE
«I» ACII#1 (Puc. 10.6.9.1.b, B).

Hacrpoiika cucrembr ACJI#2. B pexxume «Hactpoiika» BeIOGpUTE AJIEMEHT TJIaBHOTO MEHIO
«ACJI#2» (BHM3Y dKpaHa). 3aTeéM B OKHE PEIAaKTHPOBAHHS IMapaMETPOB BBIOCPUTE SJIEMEHT
MeHto «ACJI#2», Torna oTkpsiBaeTca OKHO «Jlom. mapameTphl». 31€Ch BKIOUYMUTE CBETOBYIO U
3BYKOBYIO CHUTHAIM3AIMIO. 3akpoiite okHO «Jlom. mapameTpb». B okHe pemakTupoBaHUS
ycranoBuTe pexxuM «9XO». Jlanee yctaHOBUTE OpaKkOBOYHBIA YpOBEHb TAaKOH, YTOOBI JTUHUS
«#2» Haxoauiace Ha pa3MmeTke 3kpaHa 0ab. YcraHoBute Haudano W mupuHy ctpodba ACI#2
TakuM 00pa3oM, YTOOBI 3aXBATHIBAJICS TECT-CUTHAIL.

Onpenenenue MOTPEMIHOCTH moporoBoro uHAukatopa ACH#2. Mensis ocnabineHue
arrentoatopa ATT-90-0,1-95/2 wHaiinure MUHUMAIBHYIO aMIUIUTYQy TeCT-CUTHANA, IMpU
KOTOpOM HaumHaeT cpabareiBaTh MOporoBbiil uHANKATOp ACI#2 — nunus «#2». 3adukcupyiite
ocnabnenue Kl. VYwmenpmaiite ocnabnenue arrtenwroaropa ATT-90-0,1-95/2 (tect-curnan
YBEIIMYMBACTCS) M HAWAWTE €ro aMmIUIUTYIy, ISl KOTOPOM YCTOMYMBO OOHApyKHBAaeT TecCT-
curHan Ha OpakoBouHoMm ypoBHe AC/#2. 3adukcupyiite ocnabnenue K2. IlorpemrHocts
noporoBoro unaukaropa ACJI#2 onpeznenstor o gpopmyne AK = K1 — K2 [ab].

[TorpemHuocts cpaGaTbiBaHust moporoBelx uHaukaropoB ACH#1 u AC/#2 He nomkHa

npeBblarh Benuuunbl 0,51b.

10.6.10 Onpenesienne BpeMEeHHOMH HeCTA0MIbHOCTH YPOBHS CpadaTbIBaHUs MOPOrOBbIX

uHaukaropoB ACI#1 u ACJI#2

OrmpezenieHe BPEMEHHOM HECTaOMIBHOCTH TOporoBeix wuHAuKatropoB AC#1 u ACH#2
MIPOU3BOIUTCS TIOCIIC ONIPENICTICHUsI WX TOTPEITHOCTH.

1.
2.
3.

o~

Hust cucremsr ACJI#1 BeimoHuTE yKa3aHust 1Mo myHKTaMm 1-4 maparpada 10.6.9.

[TpoBenuTe BBIACPKKY MPHOOPA B 3TOM COCTOSIHUU B TEYCHUHU 8 4aCOB.

[ToBTOpPHO BHINOMHUTE YKa3aHUs NMyHKTa 4 maparpada 10.6.9. Haliqute BenuuuHy U3MEHEHUS
ypoBHs noporosoro nuankatopa ACI#1.

Jlist cuctemsr AC/I#2 BBIOTHUTE yKa3aHUs 10 MyHKTaM 5-6 maparpada 10.6.9.

[TpoBenuTe BBIACPIKKY MPHOOPA B 3TOM COCTOSIHUU B TEUYCHUHU 8 4acCOB.

[ToBTOpPHO BHIMOMHUTE YKa3aHUs MyHKTa 6 maparpada 10.6.9. Haliqute BenuunHy U3MEHEHUS
ypoBHs noporosoro nxankaropa ACI#2.

Bpemennas HectaObunbHOCTH YpoBHEN moporoBbix uHANKaTOpoB AC/I#1 u AC/I#2 He nomxkHa

npeBbiaTh BeauuuHbl 0,51b.

10.6.11 OnpenesieHHe MOrPEMIHOCTH TIIyOHHOMEpPA
B mpubope Y19812 HopmupyeTcsi TONBKO IMOTPELIIHOCTh M3MEPHUTENsl MHTEpBaja BPEeMEHHU

(MHCTpYMEHTaJIbHAS IOTPELLIHOCTD ).
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Jlyia ompeneneHus MOrpeuIHOCTH TIIyOMHOMepa UCIOB3YeTCs cXeMa M3MEpEeHM, MoKa3aHHas
Ha Puc. 10.6.11.1.A. 3gecy BpemenHou cenexkrop BC-9603 wucnons3yercss Kak YCTpOICTBO,
BbIpa0aThIBalOlee HMMIYJIbChl  (UKCUPOBAHHOW  JJIUTEIBHOCTH —  MapKEpHbIE  HMITYJIbCHI.
CUHXpOHHU3AIMS CEJIIEKTOpa OCYIIECTBISICTCS OT 30HIUPYIOIIEr0 UMITyibca nedexTockona YJ[9812.
W3mepenne IMTENbHOCTH MapKEPHBIX HMIYJIbCOB C BBICOKOW TOYHOCTHIO IPOU3BOAUTCS
yactotomepom CNT-85. OgHOBpEMEHHO C MOMOIIBIO MOBEPSEMOro ASPEKTOCKONa OIpeeiseTcs
WHTEPBaJl BPEMEHU OT 30HJIUPYIOLIETO HMIIyJIbCa JI0 3aJHero (GpoHTa MapKEpPHOrO HMITYJIbCA.
Bpemennbie cootHomenus nokaszansl Ha Puc. 10.6.11.1.5.

VYka3aHHbIE OMNEpalMU BBHIMNOJHSIIOT HE MEHee 4eM B 8-MU TOYKax JHamna3oHa pa3BepTKU
YJ19812. 3areM mNpOBOAMTCS CTaTUCTHUYECKas 0O0pabOTKa pe3yidbTaTOB H3MEPEHHH IO MOJIEIH
nuHerHoW perpeccun. B mpubope VJI9812 HauBbIiciias TOYHOCTb OIPEACIICHUS 3aJCPKKH
HaOJII0/1aeTCs TPU U3MEPEHUH 110 MIEPEXO0/1y IXOCUTHANA yepe3 HoJb. [103ToMy moBepka MorpenrHocTu
r1yOMHOMEpa IPOU3BOJUTCS B 3TOM PEKHUME.

31 CuHxpoHuzayma BC-9603 ot Y9512
CHHXp. Y9812
BC-9603 M apkepHER MMy LS
t
Ti Mmnynec Ha
3kpade ¥09312
Mapkep
Tonn t
HedekTockon NPoMSE0LUT UEMEREHUE X
Yacrotomep :ﬂaa,u,izx:u 3a0HEro BpOHTA WCNyNECa
CNT-85 PIER

HacToTomep paboTaeT B pexMMe
MEMEREHMA JNHTENEHOCTH
NPAMOYTONEROTD MMAYAECE

A) B)

Puc.10.6.11.1. Onpenenenus MOrpelIHOCTH INTyOMHOMEpA.
A) Cxema U3MepeHUH.
b) Bux curnanos.

T= 151,175 ke b 19,000, 0 o SRS

+0.006 rks [01) YoT. MImepeHHi
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Puc.10.6.11.2. Bug 3agaero ¢ppoHTa MapKepHOTO UMITYJIbCa HA IKpaHe pubdopa.

[Topsimok onpesenenus MOTrpenrHOCTH TITyOMHOMEpa.
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1. Cobepute cxemy wusMepeHmid kKak mokazaHo Ha Puc. 10.6.11.1.A. [Ins mnoakitoueHus
000pyI0BaHUS UCTIONB3YUTE KOAKCHATBLHBIE KaOEIIH.

2. Hacrpoiite cTabniIbHYI0 CHHXPOHHU3AIHIO BpeMeHHOro cenekropa BC-9603 ot 30HaupYyIOMIEero
umnyiabca nedekrockona. [lomyduute curnan 3agHero (GppoHTa MapKEpHOTO HMMITyJIbCa Ha
skpane Y J19812.

3. IlpoBeauTe HACTPOWKY IJIEKTPOAKYCTHYECKOro TpakTa mnpubopa VY]/I9812. B wmenro
«Hactpoiika» - «IeKTpoaKyCTHYECKU TpakT» yctaHoBUuTe yactoty 1211 5,0 MI't1. Beibepure
Bu curHana — BU. B mento «IlogpoOueii» yctanHoBute «Makc. 9xo» - £10B.

4. Tlposemute HacTpoiKy cenekTopa YJ[9812. B mento «Cenektopy, «YCT. H3MEPEHUN» YKOKUTE
pexxuM «uepe3 0» ¥ ycTaHOBHUTE BBIBOJ 33J€pkKKU |. BBIBOI OCTaNbHBIX MapamMeTpoB MOXKHO
OoTKJIIOUNTh. HacTpoiite mnosjokeHue mopora cejekTopa M IIMPUHY MapKepa 3axBaTa Kak
nokaszano Ha Puc. 10.6.11.2.

5. Ilpoeaute Hactpoiiky uacroromepa CNT-85. VYcranoBute pexkum pabOThl — H3MEpEHUE
JUIMTETIbHOCTH ~ HUMITYJbCOB. YCTAHOBHUTE TIOJOXHUTEIBbHYIO TOJSPHOCTh  UCCIIETYEMBIX
uMIyabcoB. HacTpoliTe mopor kommapaTtopa CHTHaJIOB TaKHMM OOpa3oM, YTOOBI YaCTOTOMEpP
BBIBOJINJI CTA0MIIbHBIE MIOKA3aHUS ITUTEIIbHOCTH MapKEPHOTO UMITYJIbCa.

6. IlpoBeauTte u3MepeHue JIUTETLHOCTH MAPKEPHOTO UMITYJIbCa ¢ MOMOIIbI0 yactotomepa CNT-
85 u ompenenuTe 3aJA€PKKy 3aHEr0 (PpoHTa MAPKEPHOTO MMITYJIbCA MOBEPSIEMBIM MpUOOpPOM
YJ19812. [Ipu uzmepeHuu 3aep>Kku mupunHa pazseptku Y /19812 ycranaBnuBaercs He Ooiee
12 mkc. M3Mepenus BBIMONHAIOTCS HE MEHEe YeM B §-MM TOYKaX MOBEPSEMOTo auariazoHa 4-
2000 Mkc. PekomeH10BaHHbBIE 3HAYEHUs JIIUTEIBHOCTEN MapkepHoro umnyiabsca 10, 50, 100,
250, 500, 1000, 1500, 1990 mxec.

7. llpoBeaute pacyer mnapameTpoB JuHEWHON perpeccun Ql, Q2 mo naHHBIM U3MEpPEHH
gactoToMepa - T; u gedekrockona - X 3mece N — konmuecTtBo m3MmepeHuil. B pacuerax
TpeOyeTcs: yYUTHIBaTh HE MEHee 7 3Hadaux uudp.

N 1 N
DXT ==Y X>T, y y
Ql:i_li(r Nli-% ) , Qz:%in—%Zﬂ
= T 2 i=1
I N I

N
=1

i=1

8. IlpoBepka aAaUTHBHON cocTaBisifolled mnorpemHocTy. OrmnpenennTe MO HIKE YKa3aHHOM
bopMyIie alIUTUBHYIO COCTABIISIONLYIO MOTPEIIHOCTH JJIsl KaXKJI0TO U3MEPEHUSI.

ATi = Xi—Q1*T; — Q2

ITpoBenute craructuyeckue pacuetsl no 'OCT 8.207-76. Haliaure nucnepcuio MOrpelIHOCTH
(cpenHee KBaJpaTHYHOE OTKJIOHEHHME) W JIOBEpPUTENbHbIE TIpaHUIbl morpemHoctd AT, B
untepBasie BepostHocTH 0,95. Kosdoumment CrbromeHTa Ui BBIOOPKM W3 8 peanmzanuit
ciy4aifHo# BenmunHbI paBeH t=2,306.

[TpoBepka cuntaercs ycneuHou, eciau AT, He npebimaet Bennuuny 0,006 Mxc.
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9. IlpoBepka MyJIbTHILTHKATHBHOW coCTaBisiomieli morpemuoctd. Ilapamerp Tm= |[1-Ql]
XapaKTepU3yeT MOTPEIIHOCTh, 3aBUCAIIYI0 OT H3MepsieMOd BennduHBL. [IpoBepka cumrTaercs
ycrenHou, ecnu 3HadeHue Tm ve npesbimaet 0,00003.

Ilpumeuanue. IlorpemHocTh TIyOMHOMEpa KOHKpeTHoro mpubopa VYJI9812, omnpenensercs
BBIpaXXKCHHEM
AT = AT, + Tm *T (mkc), T —u3mepeHHoe 3HaueHue (MKC).
10.6.12 Onpenenenue 4acToThl yIbTPA3BYKOBBIX kojiedanuii 1311
Yacrora ynpTpa3BykoBbIX Konebanuit [IDII, T.e. wactora KojeOaHMI 3XOCHUTHATA,

OTIpeNeNsIeTCsl C MOMOIIBI0O M3MEPEHHsT BPEMEHHOI'O HHTEpBAJla, B KOTOPBIA YKJIAJBIBACTCS LEJI0e
YHCII0 MeproAoB. i onpeaeneHns 4acTOThl HCIIOJIb3YETCSl U3MEPHUTEIh BPEMEHU MpuOopa, Imo3ToMy
OIlepaIiy ONPEETICHUS YaCTOThI IPeoOpa3oBaTelieil BBIMOIHAIOTCS TOIBKO HOCIIE YCTICIIHON ITOBEPKU
norpemHocTy riryonnomepa I110.6.11.

T= 68.266 rec T= B3. 737 rikc }32,D+DD,DA CENEKTORP [F#
+0.071 pakz (011] 0,006 rake [07) HeT. WaMepeHuil
M
......... T1 ,
fo B15 B8 "BeE 69 695 70 e Be T B BiE B9 95 50 ke
07 .- AK. ¥ ggpay iCenekTop; Ernrﬁﬂﬂﬂ-g 0 E 30.- AK. 3§ izé?ﬁ?ﬁ?ﬁ'ﬁ;grnyﬁunu-g 4
EME_ TRaKT E [Hepez O] ? [ 1] k.o TpakT SKPAH [nepez 0 ep = k|
) B)

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 gedexkTockomy. I[lpoBenuTe HACTPOWKY DIEKTPO-
aKyCTUYEeCKOro TpakTa mnpubopa. B menio «Hacrtpoiikay - «OIeKTpOaKyCTHUECKUH TpaKT»
ycranoBute yactoty 1311, Bribepure Bua curnana — BU. B mento «IlogpoOnei» yctaHOBUTE
«Makc. Oxo» - £1B. B MeHt0 «2OKpaH» yCTaHOBUTE PAa3METKY Pa3BEPTKH — MKC. Y CTAHOBUTE
PEXUM 33€PKKHU 10 IEPEXOLY Yepe3 HOJIb — B MEHIO ceJieKTopa «Y CT. U3MEpEeHUiD» BrIOepuTe
pexxuM «uepe3 O». Bximrounte BbIBo BpeMeHH 3aAepkKu (T), BBIBOJI OCTAIbHBIX IapaMeTpoOB
MO’KHO OTKJTFOUHUTb.

2. YcraHoBHUTE TpeoOpa3oBareidb Ha oOpaszer; Ne2, mpeaBapUTENLHO CMa3aB €ro MOBEPXHOCTH
KOHTaKTHOW JKHJIKOCThIO. HalouTe MakCMMyM SXOCHTHaJia OT OTBEpCTHSA JOMM.
3adukcupyiiTe mpeoOdpa3oBaTeNIb B 3TOM MOJIOKEHHUU.

3. Perymupys mmpuHy W COBUT 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 MoJKHO yKIIaIbIBaThCA HE MEHEE 3-X MeproI0B KoJIeOaHUH.
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5. Omnpenenute cpeauuii mepuo konedanuit Tep=(T2-T1)/N, rae N- urciio mepruoaoB B HHTEBAJE
T1-T2.

6. OmnpenenuTe 4acTOTy yIbTPa3ByKOBIX Kosebanuii F=1/Tcp.

7. TlpoBemute mpoBepKy Ha AomycTuMoe OoTKiIoHeHue 4yacToThl [IDI1. [[ns mpeobpaszoBareneii ¢
yactoTo MeHee 1MI'T momycTrmMoe OTKJIOHEHHME 4YacTOThl OT HOMHMHaibHOW +10%, a mis
npeoOpazoBareneii ¢ vacrotamu 1 MI'11 u Boie monyctumoe otkiaonenue £20%.

10.6.13 Onpenesienue aaureabHocTH dxXocurnajia [II1

JUTUTEBHOCTh XOCUTHAJIA YJIBTPAa3BYKOBOTO MPeoOpa3oBareis U CKOPOCTh 3ByKa B M3JICITUH
SIBJISIFOTCS TTapaMeTpaMu, (GOPMHUPYIOIIMMHE Pa3pEIIArOILyI0 ClIOCOOHOCTb MO AainbHOCTH. OnpeneeHue
JUTUTEIBHOCTU AXOCHUTHAIA 3aMEHSET MPOBEPKY YCIOBHOW pa3peliaroiieil CioCOOHOCTH MO TITyOrHe
saneranus (TOCT 23049-84).

JUTUTENBHOCTh 9XOCHIHANA ONPEACISIeTCS METOIOM CpaBHEHHsSI, HCIOJIb3YeTCs CUCTEMa
ACJI#2.

HacTpoWka §ACH#2 3u0  Hausao D064 mkc
19.04.05r 14:38 § Ypoeere 28.5 a6 Wapmea 0007 5 rkc

Le
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E
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Puc. 10.6.13.1. Onpenenenue JIUTETLHOCTH IXOCUTHAIA PE0Opa3oBaTes.
IpeoGpasosarens [1121-1,8-50%-14*14. Dxocurnan ot oTBepeTrs P6MM B 0Gpasie Ne2.

1. Tloakmrouute mpeoOpazoBarens K jaedekrockorny. IIpoBenute HACTPOMKY dSIEKTpO-
aKycTH4yeckoro Tpakra mnpubopa. B menio «Hacrtpolika» - «9J€KTpOaKyCTHUYECKUN TpPaKT»
ycranoBute yactory I[IDI1. Beibepute Bua curnana — HY. YpoBeHb OTCEUKH YCTAaHOBUTE
meHee —121b. B mento «IlonpoGHeit» ycranoBure «Makc. Oxo» - £1B. B meHo «Okpan»
YCTaHOBUTE Pa3METKY pa3BePTKH — MKC.

2. YcraHoBUTEe TIpeoOpaszoBareih Ha oOpaszer] Ne2, mpeaBapUTEILHO CMa3aB €ro MOBEPXHOCTH
KOHTaKTHOM JKHAKOCThIO. HaiimuTte MakcMMyM »OXOCHTHaJia OT OTBepcTHS JOMM.
3adukcupyiite mpeoodpa3zoBaTeab B ITOM MMOJI0KEHUH.

3. Perynupys mmpuHY M CIBUT pa3BepTKH (MEHIO «DKpaH») YCTAHOBUTE SXOCHUTHAI IO IEHTPY
9KpaHa U MakcUMalibHO pacTsHute ero (Puc. 10.6.13.1.). AMIIUTY 1y 9XOCUTHANIA YCTAHOBHTE
Ha cTaHJapTHbIN ypoBeHb (0ab 1o pa3MeTke 3KpaHa).

4. Breibepute Meno «ACI#2». [Tonb3ysace saeMeHTaMyd MEHIO, YCTAHOBHUTE TIOJIOKEHHE CTpoOa
Ha ypoBeHb —61b, Hauano U KoHel cTpoOa COBMECTHTE C MEPETHUM M 3aAHUM (PPOHTAMHU
sxocurHana (Puc. 10.6.13.1.). B atom ciiydae mmpuna crpoda ACII#2 paBHa IIUTEIBHOCTH
9XOCHUTHaJja Ha YpOBHE —64b OT MakcuMyma.

5. IlpoBenute cpaBHEHHE JUIMTEIBHOCTH 3XOCHUTHAJIa C MAKCUMAJIbHO JOMYCTUMBIM 3HAYEHHEM
JUTsl TaHHOTO TpeodpaszoBatens. cnons3yiiTe Tabmuiy 10.6.13.1.
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Tabmuma 10.6.13.1.

YciaoBHOe 0003HAUEHHE TumnoBoe 3HaUeHHE MakcnumMaJjibHO 10IyCTUMOE
211 JJIMTEJIHLHOCTH DXOCHTHAJIA, 3HAYEeHHE JJIUTEeILHOCTH
MKC IX0CHUIHaJa, 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
[1112-2,5-714 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
I1121-5,0-55°-238 0,7 1,0
I1121-5,0-60°-238 0,7 1,0
I1121-5,0-65°-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
I1121-8,0-65°-5%4 0,5 0,8
[1121-8,0-70°-5*4 0,5 0,8
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10.6.14 Onpenesienue AIUTEJIbHOCTH peBepOepalinoHHO-IIyMOBO# xapakTepuctuku (PLIX)

PeBepOeparimoHHO-IITyMOBasi XapaKTEPUCTUKA 3TO CUTHAJ, BOSHUKAIOIIUI B IpeoOpasoBarere,
mociie BO3JCHCTBHUS 30HAMpYomero umiynbca. PIIX ckimansiBaercs W3 3aTyxaromux KojeOaHuin
'BE303JIEMEHTA, AKYCTUUECKUX CUTHAJIOB, IIEPEOTPAXKEHHBIX B IpeoOpa3oBaresie, U CUrHajla peakLuuu
AJIEKTpUYeCcKOol 1ienu, B Kortopyto BiitoueH [IOI1. PIIX onHo3HayHO ompenenseT pa3Mep MepTBOU
30HBI IpeoOpa3oBaTers.

HacTpoika PA0,000fakraH 1NN
15.04 05- 12 12 Hewnenwe 40,0 aB

WeuprHa 0043, 4 rakc

\ = o Caewur -00Z,0 mkc
M S e SRS

m B 3
o SHAR Y scean oo Ty

J:F

=
=
H
=

Puc. 10.6.14.1. Onpenenenue amurensnoctu PLIX. [IpeobpazoBarenb H121-2,5-400-@14.
Vcunenne 400b.

s npoepku mapametrpoB PIIIX ucmonb3yroTcsi M3MEpUTENbHBIE CUCTEMBI Je(eKTOCKOTa,
MO3TOMY JaHHBbIE OIEpaluH JOMYCKAETCA BBINOIHATh TOJBKO IIOCJIE YCHENIHOTO BBIOJIHEHHS
onepauwmii o [1.10.6.7. n I1.10.6.11.

1. Tlogxmrounte mnpeoOpa3oBatens K jaepekrockomny. IIpoBenuTe HacTpolKy 3J€KTpo-
aKyCTHYeCKOro TpakTta npubopa. B menio «Hacrtpoiika» - «3neKTpoakyCTUYECKUH TPaKT»
ycranoBute yactoTy I[IDII. BriGepute Bua cur"ama — HY. YcraHoBuTe ypOBEHb OTCEUKH
curHana menee —121b. B mento «IlogpoOneit» ycranoBute «Make. Oxo» - £1B.

2. B meHio «OKpaH» yCTaHOBUTE Pa3METKY Pa3BEPTKU — MKC. Y CTaHOBHUTE YCHJICHHE MPUEMHUKA
60, 40 u 20 nb. Ha xaxzmom ypoBHe ycwieHHs omnpenenute urenasHocts PIIX B
MHUKpPOCEKYHJAX, MCIOJIb3ys pa3MeTKy dKpaHa Mo ropusoHtanu (cm. Puc. 10.6.14.1.).
JimrensHocte PIIX omnpenensercs kak HMHTEpBal BpPEMEHM OT Hayala 30HIMPYIOLIETO
UMIyJgbca O MOMEHTa BPEMEHH, B KOTOpoM amiuTyaa curHaia PIIX craHoBuTcs Huxe
ypoBHs —121b 1o pazMeTke sKkpaHa.

3. IlpoBeaurte cpaBHEHHE IMOJYYEHHBIX MAHHBIX C JIOMYCTUMBIMH 3HAUYEHUSMH JUIMTEIbHOCTU
PIIX mo tabmuue 10.6.14.1. Ecnu mmutensHocth PIIIX mpeBbiiaeT H0mMycTUMOE 3HAYECHHE,
npeoOpa3oBaTeib IPU3HAETCS HE MPOLIEAIINM ITOBEPKY.
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Taomuma 10.6.14.1.

YciaoBHoe JomycTumble 3HaueHus AauTeabHocTH PLIX 1 pasandnbix
o0o3Hauenme 11 YPOBHeEil YCHJIeHUs1, He DoJiee 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

YCJOBHOM YyBCTBUTEJIbHOCTH OT HOMUHAJILHOM
VYCIIOBHYIO UyBCTBUTEIBHOCTh OIpPENENAIOT MO o0pa3imy Ne2 Kak 3amac 4yBCTBUTEILHOCTH

npubopa Ipu HACTPOMKE MO 3XOCUTHATY OT OTBEPCTUSl JOMM, PACHOIOKEHHOM Ha TiyOmHE 44MM.
BBINOHAIOT clienyromue oOnepamnuu.

1.

N

[TonkmounTe mpeodpazoBaTeNb K ASPEKTOCKOIY ¢ MOMOIIb0 Kabemns. [IpoBeaure HaCTpOUKY
AIIEKTPOAKYCTUYECKOTO TpakTa mpuOopa. B meHio «Hacrpoiikay - «3IEKTpOaKyCTHUECKUN
TpakT» ycraHnoBute uactoty [IDI1. Beibepure Bua curnana — HU. B menro «[logpoOuein»
ycranoBute «Maxkc. Oxo» - +1B.
OTKIII0YMTE CUCTEMY BPEMEHHOM PEryJIMPOBKU UyBCTBUTEIBHOCTH.
YcraHoBuTe mnpeoOpazoBaTeNh HAa BEPXHIOW TIpaHb oOpaszna Ne2 mpeaBapuUTENbHO CMa3aB
MOBEPXHOCTh KOHTAKTHOH xuakocThio. [lepememntas 1911 mo moBepxHocTn oOpasma HaiiauTe
MI0JIO’KEHUE, B KOTOPOM HaOJII0JaeTCsl MAKCUMYM 3XOCHUTHAJIA OT LMJIMHIPUUYECKOTO OTBEPCTHUS
@6mM. Ecmu HEOOXOIMMO CKOPPEKTHPYWHTE IIMPHHY pa3BEepPTKH e(EKTOCKONa B MEHIO
«Okpany. 3aduxcupyiite [1311.
C noMouiblo peryjJupoBKM YCUJIEHUS MPUEMHHKA YCTaHOBUTE aMIUIMTYIy 3XOCHTHaja Ha
ypoBeHb 0ab 1o pa3meTke skpana. 3adukcupyiite ycuienue npudopa — N (ab).
Onpenenure yclIoBHYIO UyBCTBUTEIbHOCTh KaK Pa3HOCTb MEKYy MaKCUMaJIbHbIM YCUJIEHUEM U
HaiineHHbM 80-N (ab).
J171s IOBBIIIEHUSI TOCTOBEPHOCTH MPOBEANUTE ONPEIECICHNE YCIOBHOW YyBCTBUTEIBHOCTH 1O II.
3-5 He MeHee 3-X pa3 W HaWaWUTe CpeaHee apuPMETHYEeCKOe 3HAYCHHUE YCIOBHOM
YYBCTBUTEJIBHOCTH.
Onpenenure OTKIOHEHUE YCIOBHOM YYyBCTBUTEIBHOCTH OT HOMHMHAJIBHOH, U IPOBEpPHTE
JOMTyCTUMOE yMEHBIIIEHUE YCIIOBHOH YYBCTBHTEIBHOCTH, IOJB3YSICh JAHHBIMH TaOJHIIBI
10.6.15.1.
[TpoBenuTe BbIlIE yKa3aHHbIE ONEpalluu AJIs BCeX MpeoOpa3oBareseil, BXOIAUIMX B KOMIUIEKT
npubopa.

Tabauna 10.6.15.1.

YciaoBHoe HomuHajbHas1 ycJI0BHAA IIpenes yci1oBHOM
0603Haqeﬂue H3H YYBCTBHTCJIBbHOCTD, )IB YYBCTBUTECJILHOCTH, HE MCHEE,

nb
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
I1112-2,5-514 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
H121-1,8-600-14*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°-14 45 35
1121-2,5-65°-14 43 33
1121-2,5-70°-14 40 30
I1121-5,0-40°-28 40 30
I1121-5,0-45°-28 40 30
I1121-5,0-50°-28 39 29
I1121-5,0-55°-238 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
I1121-8,0-50°-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 OnpenesieHne BpeMEeHHOH HeCTA0MIbHOCTH YyBCTBUTEIbHOCTH

[Ipu ompeneneHnn BpeMEHHON HECTAOMJIBHOCTH UYBCTBUTEJILHOCTH BBIMOJHSIOT CIEAYIOIINE
oIepanuu.

1. TlpoBenute HacTpoOiKy MpUOOpa M OMpEAeTIEHUE YCIOBHONW YyBCTBUTEILHOCTH IO 00pasiry Ne2

- BBITIOJTHUTE OTepaluu 1o nyHkram 1-4 maparpacda 10.6.15.

[TpoBenuTe BBIAEPKKY IPUOOPA B 3TOM COCTOSIHUU B TEUEHUHU 8 YACOB.

3. TloBTOpHO BBIIONHHUTE YyKa3aHWs NyHKTOB 1-4 maparpada 10.6.15. Haiimgure Benuuuny
YCJIOBHON 4yBCTBUTEIBHOCTH.

4. Ompenenure BpPEMEHHYIO HECTaOWJIBHOCTh UYBCTBUTEIBHOCTH KaK pPAa3HOCTh YCIIOBHOM
YYBCTBUTEIBHOCTH JI0 BBIJIEP’KKH MPUOOpa U MOCIIe Hee.

5. HecraOuibHOCTH YCIOBHOM YYBCTBUTEIBHOCTH B TEUEHHH 8 4YacOB HE JOJDKHA MPEBBIINIATH
BennunHy 11b.

N

10.6.17 Onpenesienne TOYKH BBOJA M CTPEJIbI YJIbTPAa3BYKOBBIX HAKJIOHHBIX Mpeodpa3oBaTeliei

Touka BBOJA M CTpeia HAKJIOHHOTO NpeoOpas3oBaTens ompexaeisercs mo obdpasmy Ne3 wu3
komiuiekTa KOVY-2. Ilpu onpeaeneHny yka3aHHbBIX 1apaMETPOB BBIITOJIHAIOT CIEAYIOIINE ONEpaIiu.

1. TloaxmirounTe HaKJIOHHBIM TpeoOpas3oBaTellb K Ae()EKTOCKOIy € MOMOIIBIO COBMEIIEHHOTO
kabens. [IpoBeauTe HACTPOMKY OSIEKTPOAKyCTHMUECKOro TpakTa mpubopa. B meHio
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«Hactpoiika» - «OIeKTpoakyCTHYECKUN TpakT» ycraHoBute yactoty [IDIl. Bribepure BuI
curHana — HY. B menro «lloapo6neit» ycranoBute «Makc. 9xo» - £1B.

YcranoBute npeoOpa3oBaTelib Ha BEPXHIOI TIpaHb oOpa3na Ne3 mpeaBaputTenbHO cMmaszaB
MMOBEPXHOCTh KOHTAKTHOM X)HUAKOCTHIO. [lepememas 1311 mo moBepXxHOCTH 0Opa3iia HaWauTe
MOJIOKEHHE, B KOTOPOM HaOJI0JaeTcs MaKCHUMyM AXOCUTHAja OT OOKOBOW IMJIMHIPHYECKOMN
noBepxHocTy obpaszua. Eciu HeoOXouMo CKOPPEKTUPYITE IIMPUHY pa3BepTKU JedeKToCKona
B MeHIO «Jkpan». 3adpukcupyiite [1311. [IpoBepbTe coBnasieHre TOYKH BBOJIa C METKOW IIEHTpa
obpasna. Eciu oTkiIoHeHHe TpeBbIaeT 1MM, HAaHECHTE 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 TpaHb 00pasiia Ne3.

. I[J'ISI IMOBBIIICHUA JOCTOBEPHOCTHU IMPOBCAUTE OIPECACICHUE TOYKM BBOAA HU CTPCIbI

npeoOpaszoBarenst He MeHee 3-X pa3. Halingute cpeanee 3HaueHue CTpeiabl U CpelHEe
MOJIOKEHWE TOYKM BBOJA. Ecnu OTKIIOHEHHE HaWJEeHHOW TOYKH BBOJAa MpPEBBIIIACT MM
OTHOCHUTEJIbHO METKH, yKkazaHHOM Ha [IDII, HanecuTe HOByIO TOUKYy BBOjAa Ha kopmyc [IDII ¢
JIBYX CTOPOH.

[IpoBeaute cpaBHenue ctpensl [IDI1 ¢ MakcCuManbHO OMYCTUMBIM 3HAUEHHEM, YKa3aHHBIM B
tabnuue 10.6.17.1. Ecnu crpena mpeoOpaszoBaTensi MPEBBIIACT MAKCHMAIbHO JIOMYCTHMOE
3HaueHue, nanHblil 1011 npusHaercs He npomeanmum noBepKy.

Tabmuma 10.6.17.1.

Yci10BHOE Tunosoe 3HaYeHHne MakcuMajbHO 10IyCTUMOE
o0o3Havenme D11 crpeast III11, Mmm 3HaueHue crpesinl 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%-14 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%-314 9 11
1121-2,5-70°%-314 10 12
1121-5,0-40°-38 7 9
1121-5,0-45%-8 7 9
1121-5,0-50%-8 7 9
1121-5,0-55%-8 7 9
1121-5,0-60%-38 7 9
1121-5,0-65%-8 7 9
1121-5,0-70%-8 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 NN NG N
ENIEN] EN] BN EN] EN

1121-8,0-70°-5*4

10.6.18 Onpenesienne HOMUHAJIBHBIX 3HAYEHHH YIJIOB BBO/IA YJIbTPa3BYKOBBIX
npeodpazoBareJieil M OTKJIOHEHHUS YIJIOB BBOJAA OT HOMMHAJIbHBIX 3HAYEHU I

YT01 BBOJIa HAKIIOHHOTO MpeoOpa3oBaTelis onpeneisatoT mo oopasmy Ne2 u3 komrmiekra KOV -

2. BBINOJHSAIOT CheAyromue onepammu.

1.

B ow

[TogxarounTe HAKIOHHBIH IpeoOpa3oBarenb K AE(PEKTOCKONY C MOMOMIBIO COBMEIIEHHOTO
kabens. [IpoBeanre HACTPOWKY SJEKTPOAKYCTHYECKOrO TpakTa mnpubopa. B mento
«Hactpoiika» - «2QnekTpoakycTudueckuii TpakT» yctaHoBure uyactory I[IOI1. BeiOepure Buj
curnana — HY. B mento «IlogpoOueii» ycranosure «Makc. Ixo» - +1B.

VYcranoBure mpeoOpa3oBareib Ha BEPXHIO TpaHb oOpasna Ne2 mpenBapuTeIbHO CMa3aB
MOBEPXHOCTh KOHTAKTHOM kuakocThio. [lepememntast 1911 mo moBepxHocTn oOpasma HailanTe
MOJIOKEHHEe, B KOTOPOM HAOIIIOJIaeTCs MAaKCHUMYM SXOCHTHaJIa OT OTBepcTus 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 onepauuu 1o myHKTy 2 He MeHee 3-X pa3. Haiinure cpeqHee 3HaueHue yria BBOJA.
Onpenenute OTKIOHEHUE YIila BBOJIa OT HOMHUHAJIBHOTO 3HAYEHHUS.

[TpoBenute cBepky oTkioHeHus yria BBojaa II3II ¢ momyctumbiM 3HaueHueM. Mcnonb3yiiTe
nanubie Taomuipl 10.6.18.1. Eciiu oTkJIOHEHHE yTiia BBOJIA MPEBBIIIACT JOMYCTUMOE 3HAUYCHHE,
npeoOpaszoBareib MPU3HAETCS HE MPOILIEIIUM TOBEPKY.

Tabmuma 10.6.18.1.

YciaoBHOE HoMuHaJIbHOE 3HAYECHHUE JomycTrmoe OTK/JIOHEeHue
odo3nauenme I1II1 yrjia BBoJa, rpaja yrJjia BBoJa OT
HOMMHAJIBHOI'O, rpa}1
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°-8 40 2
1121-5,0-45°-38 45 2
1121-5,0-50°-8 50 2
1121-5,0-55°-8 55 2
1121-5,0-60°-38 60 2
1121-5,0-65°-8 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 HHDOPMALMOHHOM CHUCTEMBI AEPEKTOCKONAa — CUUTHIBAHHE
JaHHBIX M3 YIBTPa3BYKOBOTO IpeoOpas3oBarens, 3allOMUHAHUE-3arpy3ka HacTpOWKu mpubdopa,
3alIOMUHAHUE-TIPOCMOTP  PE3YyJIbTaTOB KOHTPOJIA, paboTa CHCTEMBbI 3alHCH-BOCIPOU3BEACHUS
TOJIOCOBBIX COOOIIEHUH, 1 pabOTOCIIOCOOHOCTh KaHalla mepeaadn JaHHbIX B DBM.

1. Tecr opHompoBogHOro wuHTepdeiica (MpoBepka UYTEHUS JAHHBIX  YJIbTPa3ByKOBOTO
npeoOpasosarens). [logkmounTe ynbTpa3BykoBoi npeodpa3zoBareib K 1e(EKTOCKOMY ¢ MOMOIIBIO
mraTHoro kabens. CoelMHUTE KOHTaKT OJHONPOBOAHOrO HHTepdeiica mpeoOpasoBarens ¢
koHTakToM «IIDIl» Ha mnepennel manenu npubopa. CuUUTHIBaHME [TaHHBIX NpeoOpazoBaTess
OPOMCXOIUT aBToMaTHuecku. Ha skpan mnpubopa BBIBOAMTCA OKHO ¢ HHpopMaiued o
npeoOpasosarene. CpaBaute TUI U HoMep [1311 ¢ naHHBIMU B OKHe.

2. Tect 3amOMHHAHMS HACTPOWKH NMpUOOpa M M3BJeYeHUE ee U3 MAMATH. YCTAaHOBUTE PEKUM
«Hactpoiika» M mnpoBeANWTE IPOU3BOJBHYIO HACTPOWKY BCEX CHUCTEM npubopa. 3amumuTe
napameTpsl HacTpoilku Ha Oymary. Haxmure kHomky «/laHHble», BbIOepHTE OAMH M3 (ailnos,
3aMyIINTe KOMMEHTApUM M TOJIOCOBOE COOOIIEHUE, 3aTeM COXpPAaHUTE HACTPOMKY B 3TOM (ailne.
VYnpasiaeHue MeHI0 MoApoOHO wu3ioxkeHo B [16.9. Breixmounte paedexrockon. Bxmounte
nedexTockorn. YcraHoBute pexxuM «Hactpoiika». Haxxmure kHonky «/laHHble» U BbiOepute (aiin
paHee crenaHHod HacTpoiiku. [IpoBeppTe kKomMMmeHTapuu. [Ipocnymaiite ronocoBoe cooOuieHue.
3arpy3ure HacTpoiKy. CpaBHUTE pealibHbIe TapaMeTpbl HACTPOIKHU Ae(hEeKTOCKOIIa C 3aUCIMHU.

3. Tecr 3amoMuHaHHMS PpPe3yJbTATOB KOHTPOJIS M HX NPOCMOTP. YCTaHOBUTE pPEXKUM «Y3
KOHTPOJIbY», B MEHIO «DYHKIIUN» MPOBEANTE 3alIOMUHAHNE KAaKUX-THO0 CUTHAIOB U UX MPOOEros.
3adukcupyiite 3xocurHanabsl Ha sKpaHe npuodopa ¢ momomisio MeHo «CTOII». BezoBute MeHro
3anucu JaHHbIX B ¢aitn (kHomka «JlaHHbIe»). 31ech, 3alMIINTE KOMMEHTAPHUH U TOJIOCOBOE
cooOlIeHne, 3aTeM COXPAaHUTE pe3ybTaThl KOHTPOJS B 3TOM (paiine. YrpaBieHHue MEHIO 3aluCH-
IPOCMOTpa  pPe3yJabTaTOB KOHTPOJIS MOJApPOOHO paccmarpuBaercss B I17.5. Beixmouute
nedexTockorn. Bxmounrte nedekTockon. YCTaHOBUTE PeXUM «Y3 KOHTPOJIb», HAKMHUTE KHOIKY
«JlaHHBIe» U TIEpEUIUTE B PEXKHUM IIPOCMOTPA PE3yIbTaTOB KOHTpOIs. BriGepute (haiin, B KOTOpHIiA
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Obu1 3anucan TectT. [IpoBepsTe kKoMMeHTapuu. [Ipocmymaiite rogocoBoe coobmienue. [IpoBepnTe
BU/JI 9XOCUTHAJIOB U JaHHbIE U3 MEHIO «DYHKLIHN.

4. TlpoBepka cBsizu npu6éopa ¢ IBM. Coenuaute mpuOOpP C MEPCOHAIBHBIM KOMITBIOTEPOM C
nomoinbio kadens USB. Brimounte npubop. Brimrounte komnwtotep. [locne 3arpy3ku koMmmbroTepa
3alycTUTE MporpamMmy uTeHus 3kpaHa nedexktockonma UD9812 USB_Scan_DX.exe, kotopas
MOCTABJISIETCS B KOMIUIEKTe C mpubopoMm. Ecnmu HeoOxomumo wuHcTayumpyite apaiiep USB.
CrnenyiiTe pekoMeHJaIMsAM IO ycTaHOBKe mporpamm. [Ipu mpaBmibHON paboTe MpOrpaMMHOTO
obecrieueHrss Ha SKpaH MOHHUTOpa BBIBOAUTCS OKHO Puc.10.6.19.1., B koTopoM oToOpaxkaeTcs
cogepxkxumoe dskpaHa Y 19812 B peanbHoM BpemeHu. IIpoBephTe NpaBWIBHOCTH MEPEAAYH
uHpopmanuu.

ﬂ Bupiyansuwk gedextockon ¥A9812 V21.08 (yctponacteo Still Image)

daiin

¥3 xunTpunbi P 34,0:00086 Elq,EBB—LMF\}
Hacrpo#ka 13.071.06r 13 43 Eblkl +34°C

4
N <]~

Ra

A oo

+1

o
=1l
I

Y3 koHTponb

JaHHme

Momomb

o

e O ZIEI 40 E-D g0 rKC
IKPAH ;CenekTon:@yukuuni CTON

Mo poHTY,

Fi | F2 | F3 | F4 | 3 |
WV Bbieog kapThHed [ | £ | & ‘ = | ) %
MoaknoqeH nprbop M 045-03-05 CKOpPOCTE NPMEMa AaHHER: 539 040 GanT)C 16,0 kaapjc

Puc.10.6.19.1. Otobpaxenue sxkpana aedexrockona Ha MOHUTOpe DBM.

[TpoBepka paboTocmocoOHOCTH WHGOPMAIMOHHONW CUCTEMBI Je(EKTOCKONa CUUTAeTCs
YCIICUTHOM, €CIIA BCE TECThI, IPUBEACHHBIE B IAHHOM pa3/iesie, BBIMOIHIIOTCS 0e3 OIHOoK.

10.7 Odopmienne pe3yJbTaTOB NOBEPKH

Pe3ynbraThl moBepkH 3aHOCAT B MPOTOKOJ, (hopma KoTtoporo npuseneHa B [Ipmnoxenun 1.
[Tpon3BoauTCs cCpaBHEHNE U3MEPEHHBIX NTapaMeTPoB /1e(heKTOCKOIA C MaCOPTHHIMU 3HAUEHUSIMH.

10.7.1. B ciay4ae cooTBeTCTBUSI MapaMeTpoB AePEKTOCKONa MacHOPTHBIM JAHHBIM BbIIAeTCs
CBHJIETEIBCTBO O NnoBepke B coorBeTcTBUM € 1P 50.2.006, CH Ki1IeMMHUTCS OTTHCKOM KPYIJIOrO Kielma
Ha cypryue (WIM MacTUKe) B MIpeHa3HAYEHHBIX AJI 3TOTO0 MECTaxX MPOTOKOJI MOBEPKH YCTAaHOBIEHHON
dopmel (cm. IIpunoxenue 1).

[TonoxxurenbHble pe3yNbTaThl NEPBUYHON MOBEPKH OQOPMIISIIOTCS JOMOIHUTEIBHO
3anuchio B (OpMyJsipe pe3ysbTaTOB M JaThl MOBEPKHU; MPHU 3TOM 3aMUCh YIOCTOBEPSIOT OTTUCKOM
KJIenma.

10.7.2. B cmydae OoTpHLATENbHBIX pe3yiabTaToB noBepkn CU mpu3HaeTcs HENPUTOIHBIM K
JaNbHEWIe 3KCIUTyaTallii, aHHYJIUPYETCsl CBUIETENbCTBO, TACUTCS KIEMMO U BBIJACTCS U3BEIICHUE
0 HE NMPUTOTHOCTH € yKa3aHHWeM NpuyuH B cootBeTcTBUU ¢ [1P 50.2.006.
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10.7.3. JomyckaeTcsi orpaHUYCHHE XapaKTEPUCTHK Me(HEKTOCKONA, €CIH MPUOOP HUCIIOTh3YETCs
JUTsL pabOThI IO KOHKPETHBIM METOAMKAM YIbTPa3BYKOBOTO KOHTPOJIS. B mpoToKose MOBEpKU JOIAKHBI
OBITH yKa3aHbl MapaMeTpbl Ae(PEeKTOCKOIa, MOBEPEHHbIE HE B MOJHOM O0bEMe, a TaKKEe METOIUKU
YABTPAa3BYKOBOI'O KOHTPOJIS, [0 KOTOPBIM JI0MYCKAETCS UCIOIB30BATh Je(EKTOCKOII.
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11 HeucnpaBHOCTH W MeTOAbI UX YCTPAHEHHUS

HexoTtopsle BUbI HEHCITPABHOCTEN M CITIOCOOBI UX YCTpaHEHUs MpuBeAeHbI B Tabmmme 11.1.

Tabmuua 11.1.

HaunmenoBanmue HECUCIIPABHOCTH, BHCIIHEE
MMPOSABJICHUE U NONMOJTHUTEJIbHBIC
IMPpU3HAKHA

BeposiTHas
NpUYNHA

Metoa
yCTPpaHeHus

1. IIpu nomneITKE BKIOYEHUS IPUOOpa BBIIAETCS
3BYKOBOW CHTHAJI, MPUOOP HE BKITIOYACTCH.

[Tonnsii paspsn
AKKyMYJITOpA.

[IpoBectu 3apsin
AKKyMYJIATOpa WU
3aMEHHTH €rO.

2. Her noacBeTky MaTpUYHOTO TUCILIES.

Brixon u3 cTpos

Tpebyercst peMOHT Ha

nammel CCFL B IpEANPUATUI

JMCILIEE. U3rOTOBUTEIE.
3. Her peaknuu mpubopa Ha Haxatue kHomnku | OTka3 kHomouHO# | TpeOyercst 3ameHa Bce
Ha [epeHeN aHeu. KJIaBUATYpPbI KJIaBUATYyphl Ha

IIEpEAHEN TaHEIIHN.

4. Her »xocurHaioB c¢ yiubTpa3BykoBoro |OOpeIB B kabene, |PemoHT Kabens.
npeoOpaszoBaresl. COEIUHSIOLIEM

npudop u 11011
5. He mnpousBomuTcs cuuThiBaHME JaHHBIX | BeIxox U3 cTpos 3ameHa
npeoOpaszoBarenst  4epe3  OJHONPOBOJHOM | MUKPOCXEMBI, npeodpaszoBares.
uHTepdeiic YCTaHOBJICHHOM B

11911

12 MapkupoBaHue U IJIOMOUPOBaHUE MPUOOpa

HaumenoBanue mnpubopa "Y/19812" HaneceHo Ha mnepeaHell maHenu. 3aBOJCKOW HOMeEp
npubopa 1 Aata U3rOTOBJICHUS HAHOCUTCS Ha UIWJIbAMKE, YCTAHOBICHHOM Ha 3aJHel MaHemH.

ToBapHbIl 3HAaK NPEANPHUATHI-U3TOTOBUTENS] HAHOCUTCS Ha 3ajHeld maHenu npubopa. Ha
OJTHOM M3 BHHTOB, COEJUHSIOIIEM 3aJHIOI0 MaHedb Mpubopa, YCTaHABIMBAETCS IJIOMOa ¢ HOMEPOM
npuemku OTK.

13 IIpaBuia XpaHeHHMs M TPAHCIOPTHPOBAHMSA NPHGOPa

Hedextockonsl Y]JI9812 nomKHBI XpaHUTHCS B CYXOM IIOMEIIEHWH B COOTBETCTBHUHU C
ycnoBusimu xpanenus 1 mo T'OCT 15150-69. B momemnienun uisi XpaHEHUS HE JOJDKHO OBITh
TOKOMNPOBOJAILIECH NbLIM, MapoB KUCJIOT, WIEJNOYed, a TakKe Tra3oB, BBI3BIBAIOIIMX KOPPO3UI0 H
pa3pyIIAOIIUX U3OJSALHUIO.

JlepexTockonbl JOMKHBI XPaHUTHCS Ha CTelllakax. PaccTosHue MexXIy CTeHKaMu, MOJIOM
XpaHWIHIIA U 1e(PEeKTOCKONOM TOJDKHO ObITh He MeHee 100 MM. PaccTosiHue MEX Ty OTONMUTEILHBIMHU
YCTPOWCTBAMHU XPaHWIHIL U A€(PEKTOCKOIIaMu JOKHO ObITh HE MeHee 0,5 M.

VYnakoBaHHble Je(EKTOCKONBl MOTYT TpPaHCHOPTUPOBATHCA JIOOBIM BHUIOM TpPAHCIIOPTA,
MIPEAOXPAHSIONINM UX OT HEITOCPEICTBEHHOTO BO3IEUCTBUS 0canakoB B coorBeTcTBUU ¢ ['OCT 12997-
76 1 "O01mKMHU IpaBUJIaMU TIEPEBO3KH I'Py30B".

[Ipu mepeBo3ke BO3AYIIHBIM TPAHCIOPTOM YIAaKOBAaHHbIE Ne(EKTOCKOMBI PAcIoyiaratoTcsl B
repMETU3UPOBAHHBIX U OTAININBAEMBIX OTCEKAaX.

PaccTaHoBka U KperuieHHe SIIUKOB C 1e(EeKTOCKONaMu B TPAHCHOPTHBIX CPECTBAX JIOJIKHBI
UCKJTIIOYaTh BO3MOXKHOCTh UX CMELIEHHS, Y1apOB U TOTYKOB.
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14 CBuaerejJbCTBO 0 KOHCEPBAMM U YIIAKOBKE

13.1 CBuaeTebCTBO 0 KOHCEPBaLMH.
Hedexrockomn ynerpa3BykoBor Y9812 3aBoackoii Homep
MOJBEPTHYT KOHCEPBAIMH COTJIACHO TPEOOBAaHUAM TEXHUUYECKHX ycioBuit 46.5537.001.01.000 TV.

[aTta xoHcepBauuu

Cpox KoHCepBaLuu

KoHcepBanuro npounssen

(¢.m.0. moamuCH)

N3penue nocie KOHCEpBALMY IPHUHSII

(.¢.1.0. moANHCH)

13.2. CBuperebCcTBO 00 yIaKoBKe.

Hedexrockon ynbTpa3BykoBoit Y9812 3aBojickoit HOMep
YIIAaKOBaH COTJIaCHO TPeOOBaHMSIM TeXHUYECKUX ycaoBuil 46.5537.001.01.000 TV.

[ara ynakoBku

VYakoBKy npou3Ben

(¢.m.0. moaAIHCH)

W3nenue nocie ynakoBKY MPHHSII

(¢.m.0. moaANHCH)
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15 TapanTuiinbie 00513aTeIbCTBA U CBEJIEHUS 0 PeKJIaMaIUsIX

W3rotoBuTenh TapaHTUPYET COOTBETCTBHE YyIbTPa3BYKOBOTO Jnedekrockona YJ[9812
TpeOOBAaHUSAM TEXHUYECKUX YCIOBUU TpU COONIOAEHUM TOTpEeOMTENIeM TMpaBHJ HKCILUTyaTalllH,
TPAHCIIOPTUPOBAHUSI U XPAHEHUs, YCTAHOBJIEHHBIX TEXHMUECKUMHU yciaoBusimu 46.5537.001.01.000
TY.

["apaHTUitHBIN CPOK XpaHeHHs JepeKTOCKoNna - 1 TOA CO JHS €ro U3rOTOBJICHHUS.

["apaHTUIHBIN CPOK SKCIUTyaTaluy Je(eKToCKona - 3 To/1a CO AHS BBOJA €T0 B
HKCILTyaTaIHIO.

Cpennnii cpok ciy)0bl 1epeKToCKOIa - HE MEHee 5 JIeT.

Peructpupyrorcsi Bce npeabsBICHHbIE PeKJIaMallMd U X KpaTkoe coxaepkanue. Ilpu oTkaze B
paboTe WM HEUCIPABHOCTH 1e(DEKTOCKOIA B IEPHUO TAPAHTUN U3TOTOBUTEN S, TOTPEOUTETIEM TOJKEH
OBITHh COCTaBJIEH aKT O HEOOXOAMMOCTH pPEMOHTa M OTHIPAaBKU JePEKTOCKONA MPeIIpUsTHIO-
M3TOTOBHUTEIIO WM BBI30BA €T0 MPEICTABUTEIIS.

Tabmuna 15.1.

Jlara Conep:xkanue Kaxkum o0pa3zom u kem IMoanucek
peKJaMaliui | BOCCTAHOBJIEHO M3/IeJINe
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HaumeHnoBanue nosepsromen
OpraHu3aIu

16 NPOTOKOJI NOBEPKH
110 CHUCTEME HYMEpPALUU IPEIIPUATHS

VYabpTpa3BykoBoit aedektockon YJ[9812 Ne
usroroButens. [IpuHaanexamuil npenpusaTuIo

46.5537.001.01.000 PO

Ipuioxkenne 1

[laTta noBepku

IToBepka mpoBoaminace obpasmoBeiMu mpubopamu TDS 3032 No , 14-102 Ne
, O6pazerr No2

ATT90-0,1-95/2 Ne , BC-9603 Ne

, CNT-85 Ne

o

No , oopazerr Ne3 Ne , OkBUBaJieHTHas Harpy3ka 50 Om Ne
VYcnoBust noBepKuU:
TemnepaTypa OKpyKarolIero Bo3ryxa °C, OTHOCHUTEIIbHAS BIAKHOCTh BO3/lyXa %,
HaIpsKEHUE TUTAaHUs CETU B, yactora I
Pe3ysabTarsl NOBEPKH
JMonyckaemble | [leiicTBu- BriBog
Onepanuy NoBepKHU M onpeaessieMble NapaMeTpbl 3HAYeHUS TeJbHbIE
3HAYCHUS
Buemnuii ocMoTp T'onen
OnpoboBaHue ['onen
[TapameTpbl 30HIUPYIOLIETO UMITYJIbCA!
AwMrmnTyaa 250+ 50B

JITuTenbHOCTh TIepeHero PpoHTa
JlnutenbHOCTh MITynbca J1s yactoThl 11011

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
nedeKTocKomna
[Tomoca mpormyckaHus mpueMHUKa (TpaHU4HbIe YacToThl | 0,6+12 MTI'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.

ITapameTpsl aMIIIUTYITHOM XapaKTEPUCTUKU IIPUEMHOTO
TpakTa. [lorpenmHoCcTs AMIUIUTYAHON XapaKTEPUCTUKH
IIPUEMHUKA HA YPOBHE
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+3 1b, +0,3 o1b
0 nb (macrpoiika) | e
-6 1b, +0,3 nb
-12xb, +0,5 nb
-20nb + 1,0 nb
[TorpemHoCcTh U3MEPEHUST OTHOLLIEHUS AMILIATY/]L
CUTHAJIOB HA BXOJI€ IPUEMHHKA — [OTPEIIHOCTh
YCTAaHOBKHU YCHJICHHUSI IPUEMHHKA B PA3JIUYHBIX TOUKaX
JUHAMHUYECKOIO JTMara3oHa.
Onb, + 1,0 nb
10ab. +1,0 nb
20nb, +1,0 nb
30xb, +1,0 nb
40nb (HacTpoiika) 0 0
501b, + 1,0 1B
601b, +1,0 1B
70nb, +1,0 1B
80b. +1,0 1B
JuHaMuueckuil 1uana3zoH BPEMEHHOM peryaupoBKU 80 £1 nb
YYBCTBUTEJIBHOCTHU
[TorpemnocTs moporoBbix uHAUKaTOpOoB ACJI#1, He Gomnee
ACL#2 +0,5 nb
BpemenHast HecTaOMIIBHOCTD YPOBHS CpaOaThIBAHUS He 6onee
noporosblx nHANKaTOpoB ACJI#1 n AC/I#2 B TeueHun 8 +0,5 nb
4acoB
[TorpemHocts rybuHOMEpA. + (0,006+
0,00003*T)
MKC
YacToTa ynpTpa3ByKoBbIX konebanuii [1311
JnmurensHOCTh 3X0curHana [1211
JnurenpHOCTh peBepOepalmOHHO-IITYMOBOM
xapakrepuctuku 11911
HomuHanbHOE 3HaU€HUN YCIIOBHON 4yBCTBUTEIbHOCTH
[1211
OTKIJIOHEHHE YCIIOBHON UYBCTBUTEIBHOCTU OT
HOMHHAQJIbHOMN
BpeMmenHnas HecTaOMIBHOCTH YyBCTBUTEIHLHOCTHU B He 6onee
TEYEHUU 8 4acoB +1 nb

Crpena ynpTpa3ByKOBBIX HAaKJIOHHBIX ITpeoOpa3oBarese

HoMuHanbHOE 3HaYeHUE yria BBOAA YJIbTPa3BYKOBBIX
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npeoOpaszoBareneil U OTKJIOHEHHS yriia BBOAA OT
HOMMHAJILHOTO 3HAYEHUS

[TpoBepka paboTocmocoOHOCTH HHPOPMAITMOHHOK lNonen
CHCTEMBI JieheKToCcKoIa

3akil0ueHHe MO pe3yJbTaTaM TMOBEPKHU: IapaMeTpbl JIePEeKTOCKONa COOTBETCTBYIOT
NaCIIOPTHBIM JIaHHBIM.

Ilpumeuanue: 6 cuyyae nposedeHusi NOGEPKU He 6 NOJIHOM 0Obeme 6 NPOMOKOJe NOBepPKU
00J1JICHbL ObIMb YKA3AHbL NOBEPEHHbIE He 8 NOIHOM 0Dbeme napamempvl 0edheKmocKonda, a makice
MEMOOUKU YIbMPA38YKOB020 KOHMPOJIsl, O KOMOPbIM OONYCKACMCS UCHOIb308AMb 0eheKMOCKON.

Heghexmockon eoden 0ns npogedenus YibmpaszgyKo8020 Hepa3pyuanuieco KOHmpOoJs no
UHCMPYKYUAM

[ToBepky mpoBOIWI: Ne ynocroBepenus
(momwxHOCTB, @. 1.0.)

“ ” 200 r.

(ommrcsk)
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[Tpunoxenue 2.

17 Tabauua ckopocTeii MPOA0JBLHBIX YJIbTPAa3BYKOBBIX BOJIH B CTAJISAX

Mapka ciiiaBa 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
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[Tpunoxenue 2 (Ilpogomxenne)

18 Tabauua ckopocTeii MPOA0JbLHBIX YJIbTPAa3BYKOBBIX 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 cniasa 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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20 Tab6aunma ckopocTeil MPOa0JbLHBIX YJIbTPAa3BYKOBBIX BOJIH B CIIJIAaBaX HA OCHOBE MeH

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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21 CocraBbl KOHTAKTHBIX JKHIKOCTEH

1. NuruburopHas cmazka. KansiunupoBannyto cony 0,048 xr u HuTpua Hatpus 1,6 Kr pacTBOPSIOT
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
kTt 3 - 4 muHyThL [locne dero B Hero BimBaroT 0,45k[ rnunepuHa U oxnaxaawT. Pabouwmii
nuana3oH temmeparyp cmasku - 3+40°C (276+311K).

2._Cwma3ka Ha ocHOBe oOoiHoro kies. OOoWHBINA Kiei pactBopstorT B Temiod Boae (20°C) B
obvemHOoM oTHomieHuu 1:1 + 1:3 B 3aBHCHMOCTH OT TpeOyemoi rycTtoTrel cMasku. [[oOaBusior 3
+5% rnunepuHa I IpeaoTBpanieHus 3ackixanus U 1 + 2% tpunatpuiigocdara s ocimadneHHs
KOPPOIHMPYIOLIETO JEHCTBUS CMAa3KH Ha METAJUIMYECKHE TTIOBEPXHOCTH.

3._Cwmaska Ha ocHoBe jukcTpuHa. CoctaB: qukcrpus 30 + 34%, rmmuepun 9 + 10%, coxa 1%, Boxa
- ocTasbHOE. JIUKCTpHH pacTBOPSIOT B Bojie, HarpeToit 10 40 + 50°C, 1o0aBisSIOT TIUICPUH U COILY
Y Pa3MEIINBAIOT JI0 MOJIYUYEHUS OJTHOPOJHOTO COCTaBa.
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